WD 2005/ 063930 PCT/ US2004/ 042427 SYSTEMS, METHODS,
AND CATALYSTS FOR PRODUCI NG A CRUDE PRODUCT FI ELD OF

w0 bboslodddBINTI ON 5 The present invention gener al PET/US2004/042427
relates to systens, nethods, and catal ysts for

SR AR ERO phove

More particularly, certai nments descri bed
herein relate to systens, nethods, and catal ysts for

FIE AN IQVENSIoNe feed to a total product, wherein
cl udes a crude product that is a
5 | i qUhehprebent inventibn 2éeallyrelats 10 Systaras, b@ethodd, ndsatalystofor

treqlig sable b pd fsagpastticnn Bt it b Pafted SinedabSrstsner
metBE4) REP AR s 16 pbﬁﬁhlaﬁ?}’&rﬁﬁ?erﬁﬁodfﬁ%ﬁts \dBsciibkd@ BbrRin relate to

properties that do not allow the crudes to be

syseosnmethods, apdicatatysisdor eaiversionfocaudetted i mtptal product, wherein

ventional facilities e. commonly . r (N t
the SR PO B B prideu ety SRR gkl A a3 L 101 P
10 and H¥8bHE 6r Akt $5ﬁ€pﬂﬁeab%hﬁg%ﬂ rélativd fothé fespertivd grdpettiiof the

acid nunmber ("TAN') of the crude feed. D sadvantaged
cruggfegds with a relatively high TAN may contribute to
DES ﬂﬁ%ﬁﬁiﬁlT eglts during transporting
M i sadvant aged crudes.

RenQOxirles tHat Bavedine ot angee nasuitable ppopetiiicsahiatalotray ellove thedeades to

be %‘éy o ? %ﬁ%c SQTIR%%A; glgglfgrq%lp%/é{ I g]efgg,la i',llcigs, are commonly
15 refé¥d 193k OdisdFahthédiugial s may be used in

transportation €qui pnent and/or processing equipnent.
! TheDisgdvantaged cruwies may iedudet axidic pemponents that dontribiutecto the total

.signj figant..expense d hu he,use of. . .
acid prtpyer G AN T PERRFudedret DipBiamtadfa R fervishanelatiugly high TAN
maj éntHBud 86 kor2diéh of Mol diiporehtd Adrih@ trafipoling #6/or PEdcREking of
may involve addition of corrosion inhibitors to 25
the disedvariaged ganlesr Bamevalof aeidiciqompopents ffieq dipaivantaged crudes may
. . | . . u
20 inv§ ERTHIHAY ol bR ARAREHC S Fhions FAGs Afictiaply
cortbsii-resis@annments hiebaiised &5 trarmspdrtatiod dimipphiait ehd/opprocessing

products produced from.the crudes. .D sadvantaged
eqUERTRRLs ThE Lesolss) 10ﬁ-rﬁ%ﬁs@tiwwffﬁngtHVﬁté¢ﬁeﬁl@nﬁgant expense, and
thu%??e% fSf c%ﬁ%oﬂir fstart G841 $n Qiisﬁlg%écﬂﬁ‘ﬁn&ﬁ Dshylifot BE desirable.

Icul't and expensive to transport™ and/or process
Anctbenmethod twimhihit ¢oproaionfraayi invelve sdditos afisartsgduhibitonsde

25 e S AR B g s
; d
TR AR SIR Sl RIS A e e e

andprgthe )gmdign o Daredudcts 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
30  conventional facilities.
Disadvantaged crudes often contain organically bound heteroatoms (for example,
sulfur, oxygen, and nitrogen). Organically bound heteroatoms may, in some situations,

have an adverse effect on catalysts.
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Di sadvant aged crudes may i nclude relatively high
anounts of netal contam nants, for exanple, nickel,

wO/R080é3980 and/or iron. During processing of SpCIVUS2004/042427
crudes, netal contam nants and/ or conpounds of netal

cqnt am i . .

c TR ey TR BRI retB ety Wi D Retal sonteminants
for exd8PRS nickel MinAkuA emd/od @oh Muring proecsshgadtsuch trypdes, metad

catal yst. Coke may form and/or, deposit .on cat aleﬁ% £ih
contaminantscans/ogcomporps el mptal camamigans SRR deppgit gfya surlace ot the

| eigian ; it¥mhyPoARH 8 BREIHEn th

catal)gk{zﬁggﬁé‘af'@tg ﬁgll%?:t I VI ? ?/dt%lyﬁgysctg:?a 32%1 co}ﬁ‘t; am nat ed ©
activity 6fithe oitalysti gh t enperatures used during regeneration

T T W B
of disgg}%ga‘g Madle8 Clt #%% eﬂé%é\:lﬁo' fegfRdiale tB@batalyat aBth88Nba catalyst

or exa calci um™ pot assi um and/ or Lo
contamntitechivith bekea | Highriempsratures atsed duting regeneratign may algoediminish

t typicall ted,f di d des b
the airy oh et AT BE Gt e GRELGH TS URAOARET, TT 10°5 &Y o0
aqhidadi@sabsPerulsRa A meRde fretals if hetil aalibLorganit acids (for

conventional processes when netals in netal 15 sal t‘is
example, calejam, potassier and/er gndiurelat Metals invmetah salts of gsgamencids are

g di o, . e
not oY AARRUAT bo (v B riies BPEQNhiGRTprichficy, for example,
desaliig 4ril/&facRi wadiisg. aci ds may deposit preferentially in
vol d vol unes _between catal yst particles, parti cutlaiar.l ¥n tal
atProgresasgie eften enjeutisied 1y i ragonalprocRsiRsYengpetals tn ine
salts giftg AL BaBt grse Jr%s[en@’iﬁ%t?ast Eﬁh{éﬁ drfd mu.\gﬁ g}}ﬁ& Shically

nic acl the top of the catalyst be o
depogitemear thel extarnal siitfsce of thancatatyste aestals in peiabsalisof grenpioerids may

depe Rl 4 50 R e S e bR, R B v o
the cARlyStedBYhe ﬂgﬁc%itroifébﬁaﬂﬁﬁﬁisi, &t dxamphé, ieahls lily slesal salts of

Di Sadvant aged crudes may include ofganic oxygen,
organioagidu atite tap efthasatalystbedigererally resils ip ap dcggase in pressure drop

di sadvan i G .
throufh RO 5, SRSy Bl ERaNPE, Wbl Bk B Bkt n eta
salts 61 adgnioayide nre catRragid dedctivatidn of ogralysiscessi ng. 25

Or.ganj ¢ oxygen .compoun when heated durin

pridedvaptaged erdes !ammfj@‘ﬁ Sreagf 8§¥$W°“Hﬁ¥pg§; nHSaR
i GHARR oo gt byt (SR BBl o1 1 303 v

of oxiyiat peaigearniof disaduantaped credomeayf ensovmtheproblsmsatitinguecessing.
and/ or may corr,ode/ contam,nate equi pment dur i 1 s

Orgaﬁlp QXBEEN mdi, E%B?tﬁ‘glﬁlfrﬁﬂg Pro eﬁ.{f% %r#égfli er oxidation

comﬂgkég&scfo%aapﬁ SRNAAbr 6618 SBrARY by bgldusieh by4lestats) and/or

i ci ent hydrocarbons. When processing of hydrogen

acidsg’elgm@i mxida;tmmfﬁhm) shag evsrdd Cleulhto igmaie fropetie dreated crude
o Y5 ARSI L5l bR B ESiaR B4 e Bl

transpirf¥iof $i@s.ar e produced. Hydrogenation during
processi ng, which typically involves the use of %hen

adPisydyantaged grides man nshda hydrogerulpfisisnhudieearbens.
proce!s?]ﬂé gf By&fﬂé@nt & h)fic[r&ga?@dﬁgf cOnsistent quantities of hydrogen

generally need to be added, particularly if unsaturated fragments resulting from cracking

processes are produced. Hydrogenation during processing, which typically involves the

use of an active hydrogenation catalyst, may be needed to inhibit unsaturated fragments
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WO 2005/ 063930 PCT/ US2004/ 042427 from form ng coke.
Hydrogen is costly to produce and/or costly to

wo sasoeRse to treatnent facilities. Di sadvant RQEAIS2004/042427
crudes also tend to exhibit instability during

o L3P, RS STonf s Sl i fapog o wesmens

faciigggonents 5 during processing and/or formation of

undesi rabl e by-products g]or .exanpl e, hydrogen . .
sulPiserdyaniagedsprudesralsoctand imexhibik inpiabili BPreseating in
. | .
confE SRR bty Wbt o £ PSR 3E6f bponents
during prodesdemindjordbangionef aindesirapteolpe ptadastsi(fortelrample, hydrogen

| sadvant aged cr.ude, For exanple, conventi onal
sul oWé@lépéé‘gg?fg%d}Oﬂd?)t he ability to 10 significantly

i redif el froBel it AL ARl 5 e B Botct Hopetfin
disad¥antagedairudecwitipmn also sighifinantly shangifigiother propexies in the
., _contam . nanys),in the di sadvantaged crudg. So e
dise B i o REATRIPrig oY RN PICCHSET Ofp ek Rty to
sigrichin ﬂ? rédé TURNn  @sadth@EYE BRAB Sehile! HARE sdfle iME Iy RBanging
wei ght percent of conponents contributing to the 15
by ajlesued ampuntdhe ¢omtgne of castain somporents (suenas sulney metal

LY A as osts of treating disadvantaged
con%ﬁﬁ%%@é)d%ghe{}%{a?ﬂ@?%@tcguc&, di l uent and/or increased
C0Koind Srobuased!fer niRovidy Hadlyadtitpeteruge isthsde aidiligd difuedt to
. diluent to a djsadvantaged crude may, in sonme_ .
disadyanteged srudes tnolomer the waigh pareant of camppenents gaatrikytiog to the

i e o N B ML pefySBcaE i
disaﬁvﬂ?&eﬂ@:ﬁldem dﬁemr_tﬁe costd ofdiluend aﬁkil_ér ndfeakenl dimturtd dandie the
ot S0 Dk RS 5% i o

situAlRYS! dRRaVAHARNE JT:RAEGRES, Systens, and catal ysts for
processi ng crudés. The §Jrocesses, systens, and

. catl&ByBatentdNosc6,565857 to Sudhakanreinbnb 277260ty Meyetsatal.; -

oSG FE i o BYSRIOS A0 Bho k] Brarsn

5,890 769ty Ahdcheead alf 3I8ER6URRETRCh b alfand3)851,38I0locTanaka et al.,
properties (for exanple, . relatively high TAN, a
desqribg yareys precesesofisteniisanch ratalysisforpropesst desq I@e procgsses,

systhBR SRACH LR {hséé‘g,étx% Yndvidv2f HATRH '%d%pﬁcabﬂity

ydrogen during treatnent her undesira
becquse pEmianysf tha tdchnliealrprbldtimseset/fonfhgiboaerount s of

undesi rahl e components (for_ exanple, .residue,
o JA AVt PV IIa e EbaeaHY hanEpadesiBhE A Rritsfor example
relafiRd A hhl TANES RhdSRY E@b%@g@uﬁi&ﬁﬂ% HErifErEtmeRt) Qléjcg{né) a tendency to

organi c oxygen conpoun roperties ten ]
constunesnelativellyllarge ampwnts ofiirogemdiring wesment)a Otiesr uadesiable

oo BLREBe SR b ARG S RSB 55 ot
residues 6RARRE Y ISAME heferdit6ih) dREtalbnit Afinahis SAEARY Th metAlUBlts of

there is a significant econom c and technical need for
organigAcifse Andigraurganic oxygen kompoundrl/ Suck prapesties ¢erddp cause problems

in o485, RlosBbredll RABUN 8 e, it HRr R QAT S,

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

O =

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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3 WO 2005/ 063930 PCT/ US2004/ 042427 nore desirable
properties. There is also a significant econom c and

wo esBosaé need for systens, nethods, and/ or eeralsymim42427
that can change sel ected properties in a di sadvant aged

ryde ] nly-selechivel. nging ot her. propentie
moff e EbisRelitn: Thes Kt D EETRO oI SRR peT o
systerms)methbig asd/Be sdiliykre thab cared Hange s eatkd propettits én h disadvantaged
systens, nethods and catal ysts for ~conversion of

¢ X y or . ; a
cruge- whide only geledtively henging oghes propediasrindhedisadvepiaged crude.
Mg@mmm ments, non-condensabl e
» d herein also generally relate
t 0 Ineanijpas described hdiein geasreily ealsb t6 eydbme trhethedsind catalysts for
con:ponﬁgts therein. Such conpositions can be obtained

CONYEFSIgR Ohg CTIKIE TesikioertRtah PROIHE RS SERE FIUBR aradipleadl iy gpme
em ﬁ]é&ﬁé{%@hlc%fidﬁsﬁ’d{é 855 TaveRione desakivkl ﬁgﬂ:ﬁ* Q80 Bederiiffrelate to
product e feed“w th - one

, conprising” contacting a cru
compositionsthathave yevel combinatidns ef compuirehtsptherdinc tSucha@bmpositions can

be qplingd icuning (e e Bl methpts froubediemin, i he. cr ude
f e eghelavdntian Provitis &l méthod 6ASldfkine aﬁ:‘i’ﬁd@ﬁm&ﬁ&%\ﬂ?{%}%ixggz

the catal ystS having a pore size distribution
contaeldngmcyde Eeediveithoonsrorimore catalysts t6 poodi8® asotabprodoctahat includes

i t. l.east 15.60%.0f the total .gunber of es. |
the JC pBitatts BBirelieg PR prdi s ips W ke 2001 & 0.701 Mpe,
the syutieifead %Eviﬁg QfTANef BEIdAs10.3) eh®aideAdtRIne of iRtV dls RAVifg a pore
. Sjze distrjbution is as determned by ASTM Met hod
sizegagpbutionwith 3 medisn porydiaweten in ¢ rggedm H0 dnio , Withet least

S0 g gl 8N BBoL 3 Sl i

withi5#5/13\6ft the theBiaf pordiaribeer, wheetih pore sizs dispibatiod ésasdetermined

L

- by ASEhtReiog B384 ol Lo Rl Enioscrondiiaps eust e cruge

prodicORH4GET ANt T afinob 9084 6F the AN P e UdRde fdelWREHHETAN is as

product, wherein the crude product is a liquid mxture
detepmingd by AFTMMathad M664. the crude feed having a TAN of

at . 3...at | east o f.the catal having a ..

por tEERsgorinied prayfit s iliod ool d shids TaP i Gpitieine:
contaétingepgtid® feedwitsone @ eidtt badlybt t/plddue b el prodid 48 includes

and the catal yst having the pore size distribution

the ¢ruds prydugtewhereinthe erude prodpst is adiguid maxtyreoat 2§°6andi 101 MPa,
the GuilPredl gg’ﬁngg aTIAcrw Iaf’ Qq%%g gﬁv\gt:]gﬁ?B%EBf ﬁey'@%&!ﬁ%g a pore size

conmpoun ul ate no um or
distmibutionrvdth 4 imedianpreadiametensf all¢ast@D dgns deteimiged by ASTM Method

ndi,tj ons such that the crude.product has a TAN of at
D42 dé’e%aamt VIR RRSOROTE e Sh il ing,Reh Ep #Ae&ra?m from
003 ok O o I MY oS PN
calcloteg ras sieight of mohytbdenimpranishuesdhérestt andtcontrolling contacting

t al ysit progduce. a. tot ct i el
oM R RSy b2 R G o, O L 5Pt e erce
feethWHt_bi'bﬂl TANtiY aLdérmRed by ASTM MehoPB6o4.t he crude feed
aving a TAN of at |east 0.3, as determ ned by ASTM
D66 4¢ Inyentiemalso pieidss a method of producing a crude product, comprising:
contacting a crude feed with one or more catalysts to produce a total product that includes
the crude product, wherein the crude product is a liquid mixture at 25 °C and 0.101 MPa,
the crude feed having a TAN of at least 0.3, 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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the catalysts having a pore size distribution with a

nmedi an pore dianeter of at |east 180 A, 4 WD
waoas/883030 PCT/ US2004/ 042427 as determ ned BPETASION/042427

Met hod D4282, and the catal yst having the pore size

as gk b WM AR BARD, SE G catlRNT HERRE e pds Bz distribution
comPfisiff 6n® br AofeemoRlsatdn Commn® bfike ma Teth1Enie @8 infore
able, or mxtures thereof; and controllin

com@@mda@f PRy OLERE Metalsdromy, Calummg of the Reriedie gldatﬂstnnﬁayes

eyt i, Briefing SolBCng Wikt N0 kB @%@&%28%5 fo ofat

most 906 o ittee T ANSHT the evdeifesd, avlrepdin QA Nfis py deteraringd by ST Method
product, conprising: contacting a crude feed with one
D664r rore cat al ysts to produce a total product that

1588 oS DA
conta(ctmgea éraéﬂfd&dvnﬂ@n‘éhhlmﬁ'e cdtaliysistd pfhdice a totalgiredwmdt rikead includes
and ,at . BSasl: one of

the GdSpIE WHSHEIm e Siade Bodaids b Ranist Sorar.at 25¢ Cofad 0101 MPe,

the &Q&élﬁﬁd ﬁaﬁﬁ%tl’mq E’Fa[t'léhgﬂ &3, J%@ieﬁm&lﬁoﬂ&sm MARE0884 Snd at
one or re metals from Colum 6 of the Periodic

leasmmgl of theotatalirsts comprisesidalkarfe; or amate phgtals fron COImme 6 mf the Beriodic

om Col umm 10 of e Periodic e, qne . 1
Tabley S8 T RpiBaihdsioting & HBEfeal od Ctiien ¥ios B¢ Pesiautc
TabRRes: aikitered therddB Md (BY onélo¥ ndr€ fetdle ol Coﬁlﬂﬁl W‘@f bk Pediodic
rmlar ratio of total Columm 10 nmetal to total Col unmm

Tabls, eneqrmers cpmpauidsiod eng promere mefalsoirom feplamnd PuifitheBeriodic
TabE G RBpERRE AR E i bRyl gl P Gh B
Colwine6 enatal TN a targafonielt toriot antcdayroNiigu dviticting cobdifiond hieh that
e RS a8 881 S8 B e T AL B B Bl S an

1sasQﬁ%rﬁEneH%§M¥§xB§ﬂ6@4pr0duce a total product that
i ncl udes “the crude product, wherein the crude product

i s The inivgntich alsx provisies a nkghog ofprodncing a kede predust, sougeising:
havi N of at |east O 3 nd t Qne Ee
conty G5 A B whhnpr Borg STVt tcorcliet P TG R" PP bftuces

the @adeqirmaﬁct NaNdreig, th@&hdﬁﬁﬂﬁhﬁfis 4 ligsid xﬁa&@le)as 25 °Craae0.101 MPa,
one or nore netals from

0. 0001 0. 06 .
the qule fiepd tbg\eng # H‘él*g@ﬁ 4%@%0 Famddhe one opmorsatalysts comprising: ()
a S HRRAE e ity OR8Q haliBE el B 3t EQ It Boup 0 P00t B50.06

gransi oft enses rhdre mendls frandCélbyn® ofahoPdriodit dlapket ond tiemore
nd.cat al yst havi ng, er of . se at
compeug gL SOl TS SPin GHlGEE St Pepodia Bblafe

weight 8f metall@r BE ﬂu%&"tﬁera—(ﬁb%.tﬁi n(‘;?? HSeddnd r&fﬁ)ﬁ@ﬂﬁ@ Qi cE{ale)%FRaving,

or nore rretasfro 6 of eriodic Ta
per granedisetond ca@we atjeast 0f02rgrams of: onerir xiare getdls éosoColumn 6 of

the FRPEE bl on Sing (SRR Aok BE s R3S R (ol O B e
Penédi@Tﬁ’t!iIH dRlduife asVa BRI oF mefl éﬁnﬁg&aﬁeﬁfé&éﬂf%ﬁi &mﬁﬁw

Met hod D664. The invention al so provi des a catal
contaching cenditions sueh it theicmede preducbhes @ TAN pfat most 90% of the TAN of

the crude feed, wherein TAN is as determined by ASTM Method D664.

The invention also provides a catalyst composition, comprising: (a) one or more

metals from Column 5 of the Periodic Table, one or more compounds of one or more

metals from Column 5 of the Periodic Table, or mixtures thereof; (b) a support material
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nmetals fromColum 5 of the Periodic Table, one or
nore conpounds of one or nore netals from Colum 5 of

wo bepsleesosedi ¢ Tabl e, or m xtures thereof; (b) @cTHEpRl042427
material 5 WO 2005/ 063930 PCT/ US2004/ 042427 having a

havi R BorstenticTiat leaét 09f glafid aflinStaR g.faﬁ,e&
vig u{rhﬁetr?gh%%? %rlg%&(;?ﬁsheg%ort natigrtigztl&, as dg?{e m ne pport

matetigl, xs dedgrmabeds yerayoliffrastion)avdrvéiencintthe catalysthas apmse size

L ey e

MethbBP4283enti on al so provi des a catal yst conposition,
conprising: (a) one or nore netals from Colum 6 of
t HEcHayensian elsv o ddesgrratalyst wpmpostinpotoneprisiig: ¢aeongror more

metalftihn CARA € oL A8 PofiBat Taufs, She o Miglollfouiigd S oy thore
metalsTaind Calui 61af the Pedodic AabR] o RbGtired tHer€f2 (B a¥upbbi€ hiliterial
al um na_per gram of support _materjal,_ as determ ned

havinga thetagjureins contentiod at leayi @ L\grapsiod theta abuning per @t gupport

matefil) & S ifed 5 A ot e E RS apor ike
distriDIAOWIH hencdiimngrots diamates of atleast 888 Ag as dbtetytined by ASTM
MeREIIRES of the Peri odi c Tabl 6, one or mor e compounds

ofMNBv&HtioNBIsE préBi! ascalimm&ﬁ Sifion, &hﬁrﬁﬁqiga)ilo%e lof more

v
Tabl e, one or fiore netal s from Colunn 6 "of t

metalpdiran Gobuabotthe Badodic Tablecorzorrpooredwmpoundeofonemymeore
t al .06,. h Periodic T
e84 b S P G b i A Bl o e

Periollieelablep bidb Boeaidindsf ok ok 8R%é nfttdls GoRNEoRind 161 te
. alum na per gram of support material, as determ ned by
Periodic, kaple, gr miviares Mmofaﬁbg' agpRnost material having glgmina content

. FEIgE Fo | | o
of at RD, ity §F ittt bty B SEBOBTRARR, afdiBlifla Ghyeroy
diffraftien;iand evieteimthelcatalyst has a:kﬁnjgg sizedistrdsuitizin witiod ufaﬁi@ fore
. { t, .. one oOr
diaonigs & oy SO o Jeihaingsl By LI eGOHABIRe. wher o n

U Mithe ifvbNROH hls6 PRIVide3 @Snéih&d 8f Aok a c@ﬁfys@,%rdliﬁ'irsh re

of the nmetals Conprising one or nor metal’s fro
comb@ung anuporfwittheneRermerdingetata by formarsnppertioetal mixtywe whierein the
of one.ar r netals from Col 5 0of the Periodic
supp Sl R R gpite, Sdionot Mool T Beils sgmirie e more
metalg i QalusiniPeN thé PBiiGdic Thbik Wik itimdtelcompRtads bfoneior lore
| east 400 C and form ngbthe catal yst, wherein the
0 a

metals fiom Gelummexofthe Beriodie Table astmixues Sieranfy heattrertingdhe theta
S A Bl AR R O B

catalyst twheekin thepaniischasg: pore siza H;e&ibultim mlﬂ; 8 intdian weetiafictd of at
support with.one or nore netals to forma
teast PN R etepisod by A 1 Methed DigSt e 30 support
C (6 ' : al s
c Rl S8 FroddiTnBRmAItr Rt AR cbRPrifb:
combfPdng aslippoiatithegneam encre metaietocibrp asungpoimaslenixturepwierein the

support comprises theta alumina, and one or more of the metals comprising one or more

o)

metals from Columa 6 of the Periodic Table, one or more compounds of one or more
metals from Column 6 of the Periodic Table, or mixtures thereof; heat treating the theta
alumina support/metal mixture at a temperature of at least 400 °C; and forming the



10

15

20

25

30

metals from Colum 6 of the Periodic Table, or

m xtures thereof; heat treating the theta alum na
wopposdnet al mxture at a tenperature of at PERAS2008042427

C, and form ng the 6 WD 2005/ 063930 PCT/ US2004/ 042427

canF S 1S o 9 BB o gt ot

Ieasezm&asaﬁwﬂmheﬂmyneﬂmmmod D4282. The

i nvention also provjdes a ]Ipod of, prod ci ng a crude
pr aaleenven*e'@%lﬁ@ §r avédes agagthed o ua%a@ ¢ BEQdyGtGomypising:

cont%n d es&@%’g%l he c ru 3’5 i g uc Svﬁ% r lei P‘%’r gﬁ%gl‘&%& that includes
the md&pmﬂucttswherbmqhe drude ptuﬂuet Jaia 1i2BidGnagie @t 29 PO\dzal, 0.1 GleMPa,

e G145l B 38 1, Sk ol o b B v

o 5 AT 0 08 ey
Methad/ DA282, land ﬂmroamtysz badng theiflone siohdistibption ﬂmpr’lﬂmdheta alumina
e S0 e e £ P, B B LA € 6L L0 o
one BPhRre BbdlsSrdrh @&1@91'1 g'5p 112 WriolReTaBRY, bPAli:aurkathereofand

m xtures thereof; and controlling cont act i

n
conteellitig comsanting sonditibmg such ghat theauds pradict hase Té‘%im abmogh 30% of

the TRYpf I brBie foed wtiip faR S o daiipud Gy AXDSY ShdinddPiss?

Pr athe @@fentionBled pfbvides ArrBetHed rﬁdtﬁi?@cﬂﬂ@@t@duct comprising:
conpri si ng; contactlngacruefe with onpe or nore

conagting a/arbide fod pyith Qres avre caplyas iRy thepgesanesfa Bydrggen spurce to
o841 hod s Bl AU il ORI PR o

liquizt mxHur€at?F°© afd 0. 1VPMP4, the audaieed kedngha TAN) of aflahstdr3, the

ast 0.3, the crud feed n oxygen content
cmf@ffeqfhavg&aﬂ et 93@& @Eaé?s f&o S4BT PET B Of crude
feed| 8Pt 18R of (RES4LaI9NS h@&mg B9ofdiA distiButichy Wit @m@@n&ﬁ pore

Size distribution with a nedian pore diameter of at

diameserstf aplyast 904, aseietermined dy\STRE ethed Rda8bapebeoniedling

G Dot & reh Rl T fah e i pp et B T AN B pmoss
O%J(f)f thTANGY thé ciude feadyaed foaeduceatdnieat éfstpatc Dxgger evtitaining

of organi ¢ oxygen cont ai ni ng conpounds uch t hat
comppyrfls Speluibatibe Frute prodiel hasanxyeghgontan @l%/oogﬁl

v guf e LT iR 24?&&2%3% ALSTIAEad Gt
and bRygea cdetent isian detehyinéSHiVAGEIM MethkaB538525 The i nventi on

o B R 58 SALIS 5L B Sl S B SARE ypine
conﬁ@tir@ &hde fed RAAUHeDr drO EahlyRE @(%i%ﬁuéeh@&)tdl ?frbﬂ'lﬂ'ﬁ $hat includes

he "crude product, wherein the crude product is a
the ¢rudpJprddmtxwh¢remethe pmdCperitcOs ﬁ@lﬂumal,xturc ae2T PGamdile] MPa,

e S04 Al By ShaForbient o3, g A3 Rind SR AB Rt per
graif) 0P Eutal gt adriedat 0. ogngrﬂs dT061 $YRheve Sndtdl® FofeoC 610 6 OF the

the 30 Periodic Ta one or nore cg&gounds of one or
Peripgie d ahlet enesorfmermcompowrisef gne phmoremaetplsdram Cajpmn 6 of the

te 'y [ S, 1
Penécgia Cfé%%t ?Bgﬁlﬁiﬁﬁég 98 1gh%f H&%ﬁ, ot ffruds ﬁ{e%o?, cf]%rﬁ{'gllmg
contacting conditions such that a liquid hourly space velocity in a contacting zone is over
10 b, and the crude product has a TAN of at most 90% of the TAN of the crude feed,
wherein TAN is as determined by ASTM Method D664.
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contacting conditions such that a liquid hourly space
velocity in a contacting zone is over 10 h-', and the

wo hsdReispduct has a TAN of at nost 90% of t he pEihisabos/042427
the crude feed, wherein TAN is as determ ned by ASTM

Met hod, D664. WO 2005/ 063930 .PCTJ US2004/ Q42427 The .,
i nv m&w%ﬂsaéopqrewga%%mgi@eﬁ aaod'&mgrada'u@?n@ 4cte FORBrising:
con&rcaﬂn%%md%qmm B oF@BleAGidl ¥\ @ the H%E%ﬁc%‘%ﬁ a"Hg’dpog%ﬁ%ource to

or re catalysts in the presence of ydrogen source

protwce agptatiproeiuct thatt intlugesdhieicmde producty wihenbds thehwude prdduct is a

oo B o4 356 2ed 0BT TR e BE 1R P TAR P oot e
cm&e“fée@ﬁaﬂh% h 8aIFtr Sonfent bI& 16asE0.0061 H1A8HA oFAVIfOpe ghathiofrude

content of at |east 0.0001 granms of sulfur per gram of
feed rand ot leasione ofithe catalysircommsisingameron gnare wadtgls from Column 6 of the

perodi Eibie, e B BoRhslRisindhEond sk el B CopliT of e
PerigliciT #bld, of ik déiherof fnd ExthiroRleig costabtif bbaitions such that, during

m xtures thereof; and controlling contacting

congashng.tthe prade fred uptakes molpenlaghydrogemat sglectediatedto dakibit phase

o e A LS oA B S Mo 8 oc o

contRtih@edres gs over 0, thewrude m@hmel;tﬁgm IItAM\hT iofi ainest®0% of the
re contactin ones 1I's over ' the cr
TANof dhregru %aﬁcagan% thoruide Pid % Fﬁ@mﬁ‘;’ﬁﬁ’éﬁ% gfthe
t i
sulfat l:kﬂﬁex{t%?ﬁ:e Gk fﬁ?/f’ af}'i it 'I@Igﬁ% deRahidd @vozgsir Method D664,

content of 70-13 r content e crude
andfselur conkant ¢4 a3 dEtdimineddy ARTMIMethod D#Z9ASTM Met hod

D6 ..and. sulfur cgntent,i s determ ned by ,ASTM ..
Vot [HscinPepsigh lsptProides & Bestod of BBl A P rod o porperisine:

conftctiig £ QHide FTedowith BACoPBRUGal ysEIRERE Priefilice of 8 Hadéouk Rgdrogen
a crude feed with one or nore catalysts in the

soupsede praducet tojalqredust thaninghudgethe causlgrnreduds, whergincthe grude
L Lhatd 8. i e
proff i ARl Alos 2oL ROl 15 BRI alfE Bbliions

such ﬁhh@ﬂle:‘:ﬂﬁe ihgtﬂ c?ﬁng conthétNngptaies hadiogagatco ﬁd&eﬁedﬁfa;e tosimhibit
that the cryde feed, . during contact, uptakes hydrogen
phasg se&ﬂ@@fﬂé&fﬂv& q‘&fgg?%g‘?rﬁ’rﬁ ®PECR0 phase separation of
t heﬂ&gﬂ%ﬁ‘oﬁ og(gfﬂwip& £ M08 bf pﬂaﬁcihg‘é%?’ﬁd%ﬁl‘oéﬁ&%omprising:
provi des a met of producing a crude product,

contagting a sindg feedowith hydrogen in the présence efiond ohmiedtatajpsis taproduce
e presence .of. one or, norge catal ysts to,prodquce .
a ol B kg SiestRe pie Aios MuStelt 8 ohrasbrdiioctna Rapig
mixni€ af23/%E afid 090¢ MPA&; dhdl dofitdlfing Bbathétin® inddons s8¢lfthat the crude
0.101 MPA; and controlli n%econt acting conditions such

feed isgontepted svithdhy dpezenat a firs hydreger vptakewanditignisnsitban ata %f_-‘cond
ek AR RS AR G e R o e

sec@@tdidtdgen upeike gonldifibgaad hef Hydrodeh@iptake to ek fingolivlyegen uptake
pt ake condition, and net hydrqgen uptake in the first

congifigp syeantrgfled iinhibitRrvelpe At # srude freddptabaradyc mpstypedrom
de aﬁﬁé Y8081 1 .%ea‘?xgteqxg .og ﬁﬁgé@%g@ijﬁe,@ﬁf’ﬂg Cludl! rﬁf&&ﬁc? cﬁe{n%@fby at most

ecreasi ng ne or nore properties o
90% hadatovedd therespbotite orivaorgrorb projtertis of tlkCer@i@efeaed] ati ve to

the_respectiv one_gr rmr,r?1 grP erti.es of the grude ..
f eepe Invention also provides a method o groducmg a crude product, comprising:

contacting a crude feed with one or more catalysts at a first temperature followed by

OKL)

contacting at a second femperature to produce a total product that includes the crude
product, wherein the crude product is a liquid mixture at 25 °C at 0.101 MPa, the crude
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The invention al so provides a nethod of producing a

crude product, conprising: contacting a crude feed
wOdoBogwese or nore catalysts at a first tenper aPOT/E52004/042427

foll owed by contacting at a second tenperature to

foed oo oy ANSGPLER Pro A0 penboppsutfe BOHonicn ot ho firt

cont%_r Jethpérhtut Q1 1ehtB0 °U116w€f el i MEORDEMRERY Bnperature, and
US2004/ 042427 feed having.a TAN of _at leaStPPﬁgd

the camit mroduot bks & BHNoefat aast ?{b/oé@ﬁfavq toghe TAMGef thegqud

cont ctl n | east 30 C | ower
Whe’ie i‘kﬁf@ g%h}’g?mg terrpera ‘ure, and the crude
pr qy ﬁivehﬁén asJ plavifes aimetinaitofPoSducirignd crude prdtdtecofiiprising:

cont%r}mha?m‘géﬁlj%g@)ggti%ng o?hmegai'g éﬂ%ﬁl’@é\l Eplnl:?rg S det [e?i PH’B&‘ tdg% includes
hod t 4
the SRR, PAAEHTHE dple i 08 **‘;drm’n"%‘?fggf;%? 0101 MPe,
the dﬂﬁ&gféé@ hawv\ﬁgh EiAI‘Dbﬁﬁtlleust 0.8the x:mdlelfemishaviﬂm smiﬁm content of at
roduct erein the cr rodpct .is a. liquipd mx
teastl 06 gramn @t pi1is pon g ofiopude tpeitignd ablsan opf A e Silysy
conff 5o b AT kB Uy Taspas i st
compewts of lode at mbmanetalsrfmnmCohlhm ¢ af tie\Periedic T ablenpi miqyees
s.from I um th
ﬂlcrqﬁg’qurg{ c 43@ ng:g.ﬂpg &fﬁth% S&dggﬁéﬁgt'e lfag TAN of at

most a@%‘ o%éijﬁ)fQﬁe &rhge f2e4) a‘.ﬁﬂ*tl@e Jralé prodaét Hak istlfi@Sconternt of 70-

ereof; and controlllng contactin condltlons S

130%h£&th¢ sufig confentnf s erude fesd, avheapin JrAN ds %rﬁsﬁmm%afASTM

e e G S P et e

t herheinbRtibs aldo prdvidesiaindfiid ofpreducing @ cnide prbdogt, Adipaising:

15 Met hod D664, and sul fur content is as term ned b
. contagiing aRHe SeBTHOLINS TR ST GUATHS 1o BIOGHoS A gt hat 1eludes .

thecg:ﬁa Rydﬁ&g h Cyﬁg@%@egm iR BMRL mix¢RERE 2§ P08ad 0.10 1 MPa,

con one. or nmore catalysts to
the @udelfeed havinga AN ob atieast O atheionulefdesshavinga residye content of at

teash) 155 ol rSigoa et emn OF il Perl A atas o T the e 0
com%%xsﬁl?%% oP mbre h@ﬁlscﬁ'éiﬁ € olietl6 Bt FeridadiceRubty) ene anhered

least 0.1 grans of residue per. gram of crude

comipounds ermte ar momf:talﬂﬁom Colusen ¢ of theyRerigdicolable, oF MRS
thersq{c‘e a%ci coq %{gico%agﬁ}uné:e ng s&éh thBERE %fdd9§ cgdug?%}ﬁ]% ‘TAN of at

oné or nore net
mosP9bW BT the TAN dfahLorile ﬁited, thabhe pesduct hkdsiarresidue tratend b 70-

and controlling contactin on |t|ons hth t he
130 ofcbe pRSRIGPTNBLO AL NG foofnd HASOD JoN B 4 Negfby

i g e e o
cr Uune 1ﬁea1ﬂmnatsd prévédasi amathod ofpradudinag 8 crida @todugt, covgmpsing:

ot e B 5L, SO SRt b i SRR W ncuces

the Bl gfb:ﬁ& Wh@féﬁ?g;@ Gpile g:&cst%t RaQRjS mi@RT RSPOEAd 0,101 MPa,

contacting a cru wth one or nore cataﬁ%ststo
the prude fieee lmvhlgtaaTAI]ﬂ of duleast OHathei onedefed having:a HGfe eontent of at

eafpATEs PP LS gt of L8 (R OMGH 1k G drhl bl Ur e

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

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

thereof: and controlling contacting conditions such that the crude product has a TAN of at
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30 the crude feed having a TAN of at least 0.1, the
crude feed having a V& content of at Ileast 0.1 grans

wohoosfgdongr gram of crude feed, and at |east 0?@1‘&]‘52@3@42427
catal ysts conprising one or nore mnet aI s from Col um

e o A ek G e 50

of e Vfg@{ Eotitentt Bfﬁ—ﬁ%i'ude%éh &AM Whetdir 08 id &Qlctemm%ed by

con I oNs suc hat the crude pro u as a TAN
ASDVAMIeth6O BS083930 PCT/ US2004/ 042427 rmst 90% of the

TAN.of. the crude feed, th r yde .pr.oduct has

 onliinvegiios gtso Dreridesia lBod e PRdRiing & ool predict Gormprising:
conta€fish a &tde WA A onNEEP Q8 LBRLystso @&(ﬂ@é g fdﬁlgﬁé’dlﬁy that includes

ASTM Met hod D5307. The invention also provides a

the pmatitprodoét, phergircthe gnule oredust madcqmi l;mxtmmt 28@gnd 8.101 MPa,

the R e B e ch A B tTaese B ot Aot o fine Sl 1 obllnabe

by: BéraBidiig,a MPS61€ withidie of hitie metadfiB6th Ocludn 6! JFhelPeHiodi ¢! T8ble,
at 25 C and O 101 MPa, the crude feed havi ng a TAN of

one gr mosneIMpouRds ghenecqr marg snetap fogr Colwmnofihg Eerodig Table, or

min SRR o e B WA it By 1P g the

catalyst precarsmannidsprefenoe of orie sranerervalfad contaising Gthdmdﬁ avh
t he Peri odi bI e or ﬁo m xt ur.es CIt@reof oduce
temﬁ‘”é‘é‘feall’“;}%‘f’ ﬁ? trgHingrcgpiacting sanditons an ﬁd§=cm de
Jiﬁaﬁasragrmffa@ﬁfoedw/iopfh%m%hﬁegrﬁmew esence of one

or nore sulfur contalning conpounds at a tenperature
belThw im@Ention also gravides mohéthod) ofpmtedng agrude pcbdlm’o cemprising:
product. has a TAN o

confiptink 3. Ofis Fe3e VLN, o AT GEaLySG e Profes  fosf] PrfREt that ibcludes
the QGOY ﬁl@ﬁﬁctawﬁa%ﬁlqﬁe @ﬁld@?mf Ha lﬁlumlﬁgﬁmﬁraf)gﬂ@ and 0.101 MPa,

conprising: 15 contac a crude feed with one or

the erydefegd haipg e yiscesiprafdil &e@stal O it at 38 66 LA0 tHiathe crude feed

e A B354 405 16 S50 05 L L U FRERE 5 o
moré ethlh frum Qolamwicssfake Paticdlic 'E&blb amgtlor idre SSmpdunds oBoke or more
de feed  having an APl gravity of_  at

F h
metiﬂé 39%11 %‘ mpothe Peradic Takle qir migiresthenedl; aad eenplling ng
conf_ii_g\tg}ggd'ondﬂf&ﬁ? stBRltRAtShd LA ﬁfd?JdH&rhag a%sc&giﬁloz? 2'7.58@ rr(gt a§|n§03t 90%

) one or nore conp one or
of tlfer\amoﬁw ofithe 6rudf feddent %J& °6land thelvihele product kavingan API gravity

ot TG0 AT EREY BRI Al o e To, My nPT ey i Rifmiped by

ASTHM NtV D6812, tah@ viéb&éft?ﬁé hyddérmiih&l 5y ASEM PREhoIDI608

C, _and the crude product having an APl gravity of
70-Thg grwention pleo providgs awnethodbe! nrn@cmamerud@wduothmpnsmg

contailpel} G depd Sonk S BLOR BTl 5 AL A BrecRe imctudes
the aﬁdeﬁhﬁdmdt,v\eheremrth@bme pfdauttdea liquidehiade af 297 8uC0.101 MPa,
roduct risin contacting a crude feed
the Wé’qf 6‘51)@&‘6?8 ad M g atéwsg 4, angl the ear QearetcaiadystsogtRréting: at
d
sl IRl U585 gRENE L 61k oA B micres

theredfﬁmﬁramc%dftmm damkysb,g;viaaraiﬁ%e):idchﬁoﬂab@zﬁﬁlyﬂ chmpeisst dnlecor more

one, or re catal ysts co si ng
Column 6 meteHD one or morcy c:ompoungsfJ o% one or more Column 6 metals, or

combinations thereof; and controlling contacting conditions such that the crude product
has a TAN of at most 90% of the TAN of the crude feed, wherein TAN is as determined
by ASTM Method D664.
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| east one catal yst conprising vanadi um one or nore

conpounds of vanadium or m xtures 30 thereof; and an
wozhos/ésesml catal yst, wherein the additional cRCHOBMI04/042427

conprises one or nore Columm 6 netals, one or nore

co : . tals..qr . .
TSl oS 0P SR LS e Yoty compisin
contaothn 4 cxds feedokith bt ortrhere catalistspo pebiuice a fital Roduddliat includes

at nmost. 90% of the TAN of the crude feed, wherein TAN

the grude, proguste Wheseinthe gindg praduckispdiguisbmixtureit 9°C and 0.101 MPa,

d / . . . .
A G e
and contpollisg oantaatingtcanditiongs such that ehefcpmde priothict haea TANTSf & most

o I pro e, a,tot oduct that_ jncgludes
90% e XA of s Tk Lot vt TR 1 i desorpimest b M Mettod
Deedl quid m xture at 25 C and 0.101 MPa, and the crude
feed has a TAN of at least 0.1; generating hydrogen
durlibadgnvention alst poavidey,a iiethodiofproduaihg & node pradact, cogprising:
ndi tions.sych. that the crude product has . a TAN of at
confBe & GRS R4 ST kor 7orp RELYa quPRBNEE = S 2ErdHck iR fgtudes
the @adeiprlodndt] Whekeltythé\orliie Yeddueds a PRl mikirelaly$ At LRH 030 MPa,

provides a nethod of producing a crude f{)roduct,

the @udgterd having adAN of i logpt 8. 1cands 1sastoneiithe catalysts comprsing
| yst roduct that includes .10
vandif g% e BB e e gk R flnos Birat Srd ot
conthéting cdnditichs sechathat 2contastieg RmbefkinlE s atlléiet 20004, sha ek crude
havi n @JA%I of at |east 0.1 and at |east one of the
produgi e AN @S Apiosh 3036 ot a JdiNef the gmdfeas Pebersim R a s
deteﬂﬁin&@ﬁ?ﬂmh‘?{}hmbw_es thereof; and controlling

contacting conditions such that a contacting
t edpeinvegten also ptovidea atmeéli@l of praudingecradepwdugty catiptising: .
has a TAN of ,at . nbst 90% of the TAN. of the, crude feed,
°°nt9&3’é\ga"ﬁ“‘%\°!/4%e‘i‘ Y ong o FreraEiey oRrodicad il R _uﬁet@@. meludes
the cHiide prodestiwitieialtEOcRiS ¥iodast ifa N§EARixAfre B 2153'4@519;90.301 MPa, -
e

crude product contacting a-crude fe

coO r st ng.
the cppderfsedhayinge TAN: g}) afligast fglmdpaut trastomenfthe catalystochupprising

' . ' d
s, S P S s L A
compriiginga hgidropaesbubeeduriggaomtabiingf thtgab Elosi behglprodiddd i a

. least one of the catal ysts conprising 20 vanadi um one_
direction that s coumiss thﬁ@ 9%‘?#5 erudenfeed; and cantrollingioeatagting conditions

BRSO e DU GO TANES: U0

wherehaFANSs epdeterinedby ASTM Methwid D66t cr ude feed; and
controllin ont actj ng cqndi tions ., such that the crude
C 0 Eh e ASTHRv e S melipgior oyeRe AR EARD Gt gETp IS

contaetitfl@ cheRGeed WitBbRé Br thON dafalviss 1Sk SduTE 396kalrodt Mrat i
Met hod D664. 25 The 1i.nvent&li o%%al ?rb provi dggé’ra ne%agéncludes

the cgide prefngs ivvhgrein sheetadeprodunt is a iqrip misturesat 25C6randd) 10igMPa,

e 0 & U 4 58S S B0 oooon
granm{]ma ﬂ?ﬁ%ﬂfhﬁpt? cilely s ehiprisihGvahaliiueil odle BF riobd &rifoudds 6F
vanadium, or mixtures thereof, and the vanadium catalyst having a pore size distribution
with a median pore diameter of least 180 A; and controlling contacting conditions such

that the crude product has a total Ni/V/Fe content of at most 90% of the Ni/V/Fe content of

the crude feed, wherein Ni/V/Fe content is as determined by ASTM Method D5708.
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the crude feed having, per gramof crude feed, a total

Ni /V/ Fe content of at |east 0.00002 grans, at | east
wWODEsME39BMe catal ysts conprising vanadi um one peIT/UR60R/042427

conpounds of 30 vanadium or mxtures thereof, and the

va i- st _havin e iz.edistibuin .
P 0 Ao oA edod BF Froliudiie 8 shids phie® Somprising:
contacﬁﬁg @bmde @‘eefdema@ﬂs dtdnre RalialysBNS piotibe b l&ﬁhl ﬁrhahc@ ma@' ﬁ1cludes
prqduct, has_a total Ni/V/Fe content of at nost 909

the ?Iﬁée RF9duet-arhersin thp crugde prodvst isaigpid mdisturegi@d SCrand o 101 MPa,

ot 1 QB P s BB Sng Y RISl ofaniim, o

mixairesthpreot] Ithtaa’u@et fred b@ﬂpﬁém@bgﬂmgnﬁ% ﬂ{aﬁq m@@l fule @ﬁ@ﬁe or more
rising: contacting a crude feed w one or_ nore

orgREg S @%P&g %mﬁ'fe&ﬁﬁﬂi@e%% mgtal salécpfone or more arganigasids, or

i 4 i PSSR B 8

a]kaiﬂmetdamai gdkalmeeﬂrthmnﬂalngl metabshits of orpagicacidywif at least 0.00001
vana |um rr 5 m tures th

ﬁgo goxgrsu ’fb@t ecEde rlﬁ;g léqti]gs:qgogal content

of alkﬁh Qi&ai%d‘@kﬁme@ﬁﬂﬁ‘ﬁie@al 38 tESmel] SR of MR fic amds of at most 90%
al kal i ne-earth netal salts of one or nore or gani

of theogtent of alkah setal, @Bd alkalinsséarttomettal, e metal dﬂtsfaf@uigamc acids in

4 o0, B or bR TnE B g BRIy Bera) st of

orgaafc midyds daemns@bphsm Metisdd 919@001  granms; and
cog_&(rol ling contacting conditions such that the crude

£ daveRtan alse proxides a medlnd afpreducing@enuderproguct, egraprising:

|
o SR02088 Ry e LI Ll Oyt
the cawdt prothadt] whereiarthecrods ploduitiis atiyaid mixkirs apls o€ gahi, ¢01 MPa,
the GiifEed Bombritng e i raste clkalabatnl slth oA raefe pEErgHC acids, one
or m@fedARdnecaat ndta sAIBS S dRe B8 thd?y OW MdshQdnRedrdd Rere gP he

i nvention also provides a netho producing a cru
crudg feed hevingcpangrans pfigude fesdcatotal content of atkalidcthk end alikhline-

cort A i BRI B ool € T oDl e, B el of e
catalysts havihg b ipdresize distabationRithoa Akdid. ﬁb@édﬂ!&i’éter it B ant gé adg 90 A
toll{g M%rplsha% one or nore alkali netal salts of one

of dhectetal swabernf popisdn dhaare sise distribiution having

f or . m X
por her et?xaxlvfl.ﬁmqs (f&r) Eﬁtgg?nee a\% g%ﬂi Ig e%ﬁ&é}%pgfe %%%l Bition is
as determinedzbyt AS’EM Nlethbd i14282; aidkehiroliing &bntaeﬂmk @nioh$ SuchGhat

the cp@i{ggocgle g &l gﬁ;tggdt gﬁ ajkgf' n]?eggg{gdgqqg ace{agfg n(ljeftal 1tn metal salts
of org@ti@hoidd 6f 4IdsPI0% of ﬂ{eecoﬁ{eﬁ?of'élﬁé.lr i %&3 @‘ﬂg aﬁ{aﬁ:ﬂig'ﬁth metal, in

medi an pore dianmeter in a range
metal salty of prganigsacids 0Fshsfcrudesfeed) tveierain ntwetentadf aﬂmlleﬁetalnaﬂd‘dkalme-

cartf6, B 5 els b bR Ao denmidch S Moy 1 s

di Bl mbéﬁtioﬁrhldoﬁaroﬂées(iﬁhéﬂhﬁﬂ Qe Prol¥cifS MLM%W?@% %&%mﬁmg'

and controlling contacting conditions suc
contachinga cpds derd; wi %neaortmralca@bﬁtsmpmﬂucah kathli proedcathat inethdes

the ofSE B, St BF ik BRI iR bR ot 01 i,

the cml:lk &eidriavingy pér grai of crutie fecdPA Rtal 38/ V/Fe @bnteAtdFak Fcaﬁ‘U 6b902
ahe crude feed, wherein content of alkali netal
gr: amg,ﬁa 2t leastione of the catalysts having a pore size distribution with a median pore

diameter in a range from 90 A to 180 A, with at least 60% of the total number of pores in
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earth netal, in netal salts of organic acids is as

determ ned by ASTM Met hod D1318. The invention al so
wobedsiopdo 2 net hod of producing a crude producPCT/US2004/42427

conpri Si ng 30 contacting a crude feed with one or

d
o 3 i Al B GG e BaP 0 o BBl oy pmere,
whdréin Pote stk distiibufiad i aauetaﬁnﬁea byl ABTM Meétital D428 afid usierolling
feed having, per gramof crude feed, a total N /V/ Fe

con‘mommndafonaﬁuﬂe@g&th@ cwde @zodugtc hasw togh/Y{Fq eontent ghat most
0‘/) f,}%laf\lan p lcgrﬁé g ﬁjt&gdéafe@e? r\?he%]i iAr/EE Bgﬁiﬁt' if Qslg%&%uned

|arreer|narane rom

bymrmmmbemoso% of the total nunber of por es in
WO 2005/ 063930 PCTI, U82004/ 0 the pore
di skheiipypntign alsgprewides q&aﬁfbﬁ Pgmwmwmdﬁ PMF% &Pmpﬁamg

e e L

the crdé pniduagmemm the enslepucduct isat liquid mbrtuteat B5 5CGwnd Oﬂ&i MPa,
ato Ni / VI Fe content .0 t st %, of V[ Fe

the Gif Bl BBYingdoal GRS S Alkel st soalkpeF-eth Rl etal

saltéﬁfs %@Jnﬁe E&: of 2 164t g\aaml ngé A0Bf chitR fedl/ ﬁﬂkbﬁ rame the

provi s a met hod of” producing a crude product,
catatxstqitavmgfgpore siza distributignavity mmdraa@qmmmet@n@f apleashl89 A, as

L e T

conhdrﬁiﬂgd)n%i( hibrenRtalor GlemA 61 thd Paiodid mge; e er fnegd

having a total content of alkali netals

comgonads 01one oF pIvTHEEtTomCoNma of ghahkriodic Fably, grFiEtres
therB3#, 3 Qintfdide Ebhlochn ORHI - TRn B 08lcAe Broditckift a total

2 contbinBdf dlkali memal, \ahd hlkalumda:&rmpmi en thetaledlsrofofganic doidesif at most
A as erm ned hod D4282, , a
« 90% a? the ;9%6%3 iThgtaly aal TRetak {1} el ’c”g‘ﬁﬁ% Pgapig acids

in t%‘&u&’é fel® WhetEih *bstehi &@11@'15' HEH], ﬁn&’&lkhlhﬁ-é’@&' 1A§hIC in metal salts

one or nore conpounds o of one or nore netals
ofdrganm ©idsiisas Getan‘mmﬂbbf’éﬁTMMﬁth?ub]Dé@lSor m xtures 15

eof ontrolli 0 ndi N
t hatPegtherPh Ao Brdiien  HsOR of flogheing § Hlck pRfct dpfprising:
conﬁ@ﬁfi?é a cride faddkaikh B srahdre caRityats toipfodiieé & totalairéducothat includes
organi ¢ acids of at npbst 90% of the content of alkali

the grude produets whetein the srudginreduch isa liquis mpeueg at 49 ¢ angd 0.101 MPa,
the gﬂ[uaé‘?éeﬁ c%{hgﬁ&ngng BFE'a d 4l hie tﬁﬁ sal¥ ok Br ﬁgfgcﬁ'ﬂ@gﬁctzigs, one

| ne-ear et aI
or mdre alkghid-eardrimetl salts @ odeblemmermgmhy acﬂd%TM Mistthred tidreof, and

the R TReA gV RE PO BB P BCE Toedom At SOt L eUdRR Pl alkaline-
arlﬁﬁﬁ’éi’? s [Pl of Biegaﬁfc %f Q@ﬁﬁitmﬁﬁﬂi Eraﬁ{sogtlléﬁt 8ne of the

product that 1 nclu e crude product
catakimlmvmg dpore sizel dlspnbmlmt\mﬂ'sa metliagpore dmmctcﬂr@’ ahieast230 A, as

and 10 de feed I.Sing.one o
e B gtiod SR g o S Ao st
conﬂj'nsﬁi‘grcﬁle R kidhd AR1EPHEMA (BHRh 6FHRSPAIodREAb, ofi® bemore
organi c acids, or mxtures thereof, and 25 t he crude

conip@eddsr@f?nnn gr moze mgtaésafr@ﬂ Golungs a8 gkt l:]@loslwtﬁblm Ohfaxpres
t f
e Gl cnacfif o Wi B 59 6 e ol

conteRest alleliEmetal, lahe alkaline-earth metal, in metal salts of organic acids of at most
90% of the content of alkali metal, and alkaline-earth metal, in metal salts of organic acids
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catal ysts having a pore size distribution with a
nmedi an pore dianeter of at |east 230 A, as determ ned

wdY0040é3dsdet hod D4282, and the catal yst havi ngpeTSs@4/042427
size distribution conprising one or nore netals from

: i odi able 0 t more 30 ..

in 38O Kot el OB 08 fkafidBert, i llens S rotah in et slts

of oRgnicoatids if ableerndhed b ASTREMethtRAB LI 18, and control | i ng
contacting conditigns such that the crude product has

a tihednvengign alsaprosfides acaethodak ﬁpdumamudamrmwbaompnsmg

confiFif il R4 it e fie SRR b Rt Rlonflpr R} et snetudes

the cmﬂap:oducrt whtrin the chale ploducis ailiquardgurbat WC and 0.101 MPa,

930 PCT/ U 4/ 042427 |n the crude f
the &e& 8YRE éﬁ?tabNﬁé( ontegtefat. eeéh@an)Q?esrmoﬁNMFe per

eradiB} Bude KR4 RS \bn SR e fBoRSs iRB i

medlmmﬂrdémmtmf hrldast 23D n&qdmetagm?cbbwdﬂsmf]w D4282, and the
r.sin contactin a cr.uae eed wt one_ or nore
°a‘aﬁya{fﬁ 19?f8 3&%@@%@@@338&& 8t morgmetalfdrem Lolumn 6 of
th |
e Ill’éiﬁdfd’l?%?e RO B flore and O e e%k;gﬁ-e Pﬁeﬁﬁyﬁf)m éol?mn $ of the

iquid mxture at 25 e crud
Peripdio fl"ngleaonmmueNheMbF,eand@nmmoltm@éomacﬂngasndﬁoﬁ@ﬁma that the

erud e Phan o NI VRER orfd o 8 nSe 908 o6 Noies Eiittaeion e
crude fedﬁedzhﬁlﬁnpqu/v/ﬂﬁ cOidne Is @ deRimined by AAPMMeiBSd D5708.
det rm ned ASTM Met hod D4282, anhd the catal yst

ﬁ vantien %18@, prowides o maqthng of produsing 4 endepoductocomprising:
con aerhdLf Rkt The %r Bforelgaﬁlgﬁs E) éff’g‘gclfer %{ogﬁﬁﬂgatdpcludes

nor conpounds of one or nor

the crinde Pr%lut,oulhemeﬁahé emdeproduottists HeuidiSikesé at 297 and 0.101 MPa, - *

cO contactin itions such that the crude
the %?%o‘rﬁﬁcl 9%%131%31& oegr ‘T\?‘F\‘?ﬁﬂﬂg necahsalis olgmear mase O1Ea0iR asids, one
/!
o A gt Sk M gl S8 ML e e
crudg fredihgviag aiteial mlﬁmtmmmef audmfehcb,cbfcalkaﬂxrmetal; amdjalialine-

cert G RE B S o Sy ot b RpOTHADE! 5Pt af et oot e

cataly$te having b peRizel diiﬁnbﬁ&kﬂﬁwﬁli 8 eiedian ﬁé?@ﬂlﬁh%teﬁ' BPatClEé&@ 80 A, as

pr.oduct is'a liquid mxture at 25 C and

deternpjpedby A8 TMMethad D482 and the eat@lwstrhawmsahk'aone smtchstnbuuon
d
has o3Pl fnohod8iln BbnilR, PerdirA gl Spl Fron 001 pBR T3 grams of
molyhdéenisy, one onmownmbﬂhmmoémpmhﬂs d&tdﬂ!hed‘ 808ei fﬁlﬂolﬁbdenum
t con & ﬁer ram of, crude feed, of al
or mpirds &SR A0 eoRFoliSh Bonsssting cisipns Stkh J3 Be el mrodict has a
total @618k o aB@1i GSetRl arktd alkﬁﬁﬁteaﬂh%%%nqg&gﬁss té‘Bang a%g gfat

of the catalysfis having a pore 5iz
most20peeli the corsent of |aH1ahumtaloindaEﬂkdIma£eartB fnefgl, msmetal salts of organic

ST Vet ho and. t cataly
acids R B R e e A ks mssnl bR e metal, in meta
salts 0DbrgBisie aeidy Mt&f&m&ﬁ'bygﬂlﬂm%etﬁéd Phiysg, from0.0001
granms to 0.3 granms of folybdenum one or nore

ol Bedaesntion @bﬁﬂ@@ﬁd@ a wathed bpreducisg weivgh 1proafuct comprlsmg

t h d
ol R T RSB R0 A e
the cmnde pmtdabt odefedNthe @fude!peaduct RRRuid ﬁﬂ&uﬁ'a'f 95 '°0 &n§ 8101 Mpa,

? in nmetal salts of organi'c acids of
the crude feed having TAN of at least 0.3 and the crude feed havmg, per gram of crude

feed, a total Ni/V/Fe content of at least 0.00002 grams, at least one of the catalysts having
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nost 90% of the content of alkali netal, and
al kaline-earth netal, in netal salts of organic acids

wo Poob6esy ude feed, wherein content of al kali petas2004/042427
and al kal i ne-earth mat aI in nmetal salts of organic

apﬁegﬁgﬁs@r@gfﬂ%ﬁr ov es a %Mgﬁﬂ%ﬁ@*@ quefg by

ASTviddethod Déﬁﬁ@;rand ithegeatal gsh mtmng Bm@iahmﬁl}lw@mﬁﬁ e6hteht] er @fen of
cataiyh, Ppre0 00 Ptaesg b%&é&‘é% bdkari, oRe OF RorecogtRouDS of
ol R ﬁd@ﬁ% el
conﬂaammgmdpmns grcdmthatfthe: cnude prodeetthas a TAIN aff afNino3t/9085 of the TAN of
the G 0 a8 i erons Dradichict il OBAY e Cpetem a0 wstshoh o e
Ni/VITB 8biftesitl Fheiradd feEalth&emﬂnge WBAieAtls RO ﬁﬁ@é%%fm

of at least 90 A, as determ ne AST

Mﬂh‘ﬁi@ﬁ?@, end AAPsis ahdeﬂerrgmadbwtﬁeBTMMqthdémﬁMc ontent,

o5 TR s B SO RL S By
contﬁairfgui h@sifeas withi cﬂlbfor aloreBArRsts RdPlodiée Aokl Pr&fuct that includes
thereof; and controlling 5 contacting condifions such

the qrpda prefiectcwhereingheerude praductds 7 lisuigk mantuneat 25 80 aad.10hdPa,

e s @%ﬂ%ﬁﬁﬁﬁ%‘?ﬁ etfors A e LlE B B ifbre i apics, one
or moredlkealineadarth nectalrsalieof @ﬁd}rnﬂdiéb@amd‘ﬁoidﬁ bEmdaives therdos, and

as, determ.ned by ASTM Method D5708, and TAN i s as
the qqudecheed 15\%‘6%@/[ WPWBB PekerEEf crudscfesd, ok aliiali metalsand alkaline-

cartheMl, 38 hetal TRETDr i PLAEGH 40 Sbadt dﬁ:ﬁ(?lﬁﬂ Oé}ﬁxﬁ? h%g at leasrt one of the

conprising: 10 co actl ng a cru
catalysts eomptising @b oneorpnare meeals font @blupmosiofthe Perivdic Table, one or

mord SRR, O, e B0 %k R B e o B s
ﬂleréof&ﬁth(B]m{d &tirhiéte a1 FrofPCSlumnkid df tHEPao B Thle Une O Frore
or nore organic acids, one or nore alkaline-earth

compazings ofene ar mere guatals fromyCelumnghiofdhe Periedic Fable; ormuintises

terdo SR8 385 8 o AU BRI R B R
ranga froaﬁl tohl Oymhébontrollingpécaltactia tondiiony ol it 8l chsdeGrodiict has a

B e —
most@?)‘%' BPthE cBhteht ¥ SN R i nn-&gthg?ettaﬂg] %gf;a?%%rlg gf' fanic

one or nore netals rom
acldsnabh&eqmdct fwﬂxwhﬂrem conteat efxikaliomettal, lahd alkmling-eantr metal, in metal

t fr 10 bl e,
slts JEbidflic 0 ittt Yy AREMEMERAE B0 ol i 10
of Thdav&alonacprdAaksa nﬁﬂzomo!fbiit%ﬁ;ém %al 6 0 Huct%ﬁ{p?ﬂsﬂlg

a nolar ratio of total Columm
contgsting g grudedesdwith oneprysorerstal ysts to producandotebprodudt ithat ncludes

e A0 AP kU I o R G 8 R e
the crale dded lawinpel ©otal SV Be ednt&it @8R 12as20i (3902 Frﬁs of FABY/FE P&

of . the content of al kali nmetal, and al kali ne-earth
gramygficride feqrl, gad &) leash prasolihe gaiglysis somprisess (3) one pemeremetals

rom i HAPURL RN e, Bhe LB il B oyl om

Columniédsf the Pasodie bl oredixtivesARIdbAYahd (s} dnd 32 ore metals from

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

Column 10 of the Periodic Table, or mixtures thereof, wherein a molar ratio of total
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The invention al so provides a nethod of producing a

crude product, conprising: contacting a crude feed
WORG0B/068%80 Or nore catal ysts to produce a total ppradoet/os2427

that includes the crude product, wherein the crude

a
ColfB et SpTory QUbftnB S8 gkl d s i pRing
contaetisg ccﬁldﬁﬁﬂ@t Etlug'rthtaﬁthef:rdﬂ?%dﬁet mt&;ral ta&tl BHANFOEoritét &F ?t I)nost
0 at | east, one 0 e catal ysts conprises:
909 RS NV € ool 5 Grus ot pRereing¥ Y e cpuiiang determined
by Meﬁ g 3Hogor e conpounds of one or nore netals

urm 6 of the Periodic Table, or mxtures

t h éi’l'eoﬁvenanni algb ))rmmdescarmﬁoé of piodhicing b efade @RbdUEY cdRipHbing:
he Peri c Tahl one or re conmpounds of one or

confagling &g fr e Mith otis i e seralyetsth eraspe eml pragcs thapincludes
the éFu&é @ict! WREEH the Eﬁﬁéi:}-dﬂu%ti%‘%'lﬂ%gf 25 Gé%!ng b10YRrpa,

2005/ 063930 PCI/tJS200 et al
the ¢rdefeedodmprisitg one ot more dlkalemetah @tsfafone ér moreldigarde deids, one

or cont glkjlll r’gthdﬂ?tgltsgft IRF&R‘;‘%&%}GI ons csgé:lhsd%pat tt}g cru eth
crudef}Eed\ﬁdviﬂgFﬁeIC@&ﬁl%ﬁe fee a%tgg%ftéwgt ﬁﬂﬁ&%ﬂ@? amuf fife-

content 1s as determ ned oéa
carth mptahtin spetalisales efrarganie acids ofbatheast &{)Omlogtams,r@dahe:onm more

catalsBUforis 80105 b Brlidanal 30 WAL DlliBor ol f850omtiot B Uiy,

from 0.000100.06 Hran| ol end 6O metaldedh Tollin 6 bﬂﬂﬁ Réhegiéqfable,
is aliquid mxture at 25 C and 0.101 MPa, the crude

one PEEIgre SORRONEIT of ARsr rorpmealsfrm Golpmndi ofghe Periashic Balde,
calcﬁrrlg%egl% gvgghg @f(}p@ta? G Fxn G herRbs: 904 B C | %%ﬂ&%tﬁnfs&(‘ttﬁ? second

. orfe or nore organi c
catalysthayifg, pergrarh ®f seaotd chiabydt, htleastd, 020gramg b&one for ficié Metals

f ge t,ot al, copt of alkali netal d al kal i ne- '
from, Gt o1he Periodi F3ble onerts e sPmAde 2 pes orRog metls from
Colurs6 bf the PRABdic TaBIEE callghell Iﬁ@w@f@t ef m%!,%r Iﬁﬁﬁl?és\‘[ﬁéréof and

conprising: (a) a first catal ys the first catalyst

contrpllingepntgsting genditiors surh that thetcadegrpduct hama D) @ottentof alkali

et 0BG el 1o Bl Bt B R o g

contentrof alkeli aletal§ ar@ alkadingAarth nidtal] MEnERY salislbEorbaik Gcidd & the crude
cul ated as i.ght of rret al,, or mxtures thereof;

f“da‘ﬁ rE‘B)wate%?foﬂ\fﬁﬂbdaﬁtal alkpline-easthomatal, immeta) galts of organic

amd@ﬁ‘éhﬁ&errﬁﬁéd%i@ﬁl\@&ﬁ@ﬂl gialyst, at least 0.02

grans of. one or -nore netals from Columm 6 of the
PeThaiiventicatile providena nrethod of praheigse atdopedadt, donifising:

contfhd g adedou wla PO o By  Sisee el b et nchdes
the cRit prédidt, MtletdiA theC@dASTLHRY iCHR n?ﬁﬁ.ﬁri b2 08y sNaly oL 11 MPa,

crude product has a total conte 20 neta
the cade feadpmprisingaonelor msre plkali mem‘dtsa]lts efxiner aforo o@mcmclds, one

f the content of alka
or m R e i R st s R anile o g resRpreo, the
crudafﬂediiavmg,t ﬁﬁ?;dl@lﬁcrucﬂ@ﬁ@d anoe @bﬁteﬁfotaﬂ{éh antalaﬁﬂ%?AIkalme-

, line-earth netal, in netal salfs o
earthjp ;ncme taksalis of erggmicaeids pﬁahlg@{st VOORST Erams ambat[baasn&e of the
catal%ﬁ?laivﬂ}’é? ggﬂ L@Emadg‘grgr%lﬂsg\éh%a& Oal)tﬁe ; Ql%g of’ fong ro? 91%(1;0 rrx]lgtaffs from

Column 6 of the Periodic Table, one or more compounds of one or more metals from
Column 6 of the Periodic Table, calculated as weight of metal, or mixtures thereof;, and

controlling contacting conditions such that liquid hourly space velocity in a contacting
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25 contacting a crude feed with one or nore catal ysts

to produce a total product that includes the crude
wWPL00806030 Wherei n the crude product is a |iqui BCTVIUS2004/642427

at 25 C and 0.101 MPa, the crude feed conpri sing one

i [ [ [ gani .
mn@goggffoo%‘é@gﬁhdnﬁgegﬂ%ahﬁ ne-ear 2 n@fﬁ%@fﬁlg&%%ﬂ%%]ekahne-
eartlomenibrie nmt@aa]itsofa&gdﬁc acids of atinusse 90%tROfontdnd ©f alkali fRtal,

feed havi ng er gramof crude feed, a total content

alm%arth in mgtad salfsiof orgraiossidsan dhe cradefeed; Whesgin gontent

f0r fs
of aﬁ*@“ ot B ot St inhcISBRS oPorBOE hoilh MR defflined by
ASTMM&&MDI&ISIeast 0. 001 grams of . one or m)re net al s
fr Colum 6 oftePer Tabl.e, on
cotbBinvation als'aaroa? 855 aicahes ffrodaing = BBea RTPdgoh fomRsing:
contﬁ’&fd Lfde ln‘?ﬂr@ Qatsﬂifl#@% glk&iont 2 thfa ﬁﬁnduef that includes

ures t er eo n cont

the omtiecpmdm’t,sw}nmim thdnanudb prpgudt i edighid mpdure at 25 E(B and/0.101 MPa,

16 WO 2005/ 0 PCI. 4/ 0 2
the GF3A%,BE] hifng, et Srafof rudEiecns i AU heitept ofatifast .00002
grantsQ Bfl 1845t ofé ofhk @hialySBUAL, ped bE&A1pR; at3eist 0.00F s dfone or

metal salts of organic aci of at nost 90% of the
morgwgtalsirorColumn 6 of itke B¢nod1<alid:1a|qnam merecompourds of one or more

i1ds__i f .
metdfEf i, GOl o205 R BRI TE al Biablios4lE il or mictures
thereifl amid, cohtroling @bntaadingSconditivng swhcth@diqiiéd hGurBspace veloc1ty ina
det erm ned by JASTM Met hod D1318. The invention als

contiHisgrgus S-ovA hB b 5K the Grade PGS e ad@iabNGN(kR contens of af most

'WAQEWNW% contdP b cRfeTe %%r%;ﬁw {bn?tﬂxs[l § éiéférrﬁnned

catal ysts to produce a tota pro
by ASAM Meatbled D6BRct, wher€in the crude product is a

et fvenshont 5 Biowices FatbadaspRonicing a.prulf pRie: comprising
contfd@iﬁg%rbtrud?t‘:lc feed withdnk of nfdPd8Aald s & cedd totaf pRddueiBatQhicludes

t he cat al ysts has, per gram of catalyst, at | east
the cendgprogyichriehesein thmerude produetds adiguidanixreraie Ghandd. 191 MPa,

e o EEIAALE F ooy SOBPIEE oy 0 801 rams

of oxygkn, Uind taexd1fascomténg of alkasi 00801 gingBOsULIG end at1€4se6hd of the
and controlling contactjng caonditions such that |iquid

catalﬁ%wyp%%e ane, @1 gerepetals from Colmn-6 Pﬁ@efdﬁedlf:gab\?eiaﬂel@

o 5, i S o e A ST

therebﬁeadd cohteolting cd)iltbx\ﬂdgesondm)nmﬁuchshamh&jﬁﬁ& peodect habyn oxygen

ASTM Met 0 8. The invention al.sq grovjdes
cont{RE DhBART OV k1B RSSO SPBIFE G BIcians SeelBh BF Rl product has
a sulfiRRbAeht 4T 031 30%' 6Pthe 88V dnlenP B briR T84 ahd }egé&)?ygteﬂ
produce a total nfrOdUCt that includes theé cru

contqnt dchscietermineddiyrAS T Methad E3Bhcwdtsulfer contantisi ad detexmined by
ASTMM%&OﬁB‘%éO 101 MPa, 20 the crude feed having, per

gramo e feed: an oxygen content of at | east

0. DhihveritRiiEalsciro Pid¥9L hetAbS prodibing’a oI (B88udf cotprising:
| east 0.0001 grans of sulfur, and at |east one ‘of the

contacking pEide fmth op¢, gr e wialyy o meduse e t@tablrmdmtmhnﬁ igludes

i e ARV BE B AR S B B SRAPRRCE 8201

the crude ffesddmving, per gram of crude feed, a total Ni/V/Fe content of at least 0.00002
grams, and a sulfur content of at least 0.0001.grams of sulfur, and at least one of the

catalysts comprising one or more metals from Column 6 of the Periodic Table, one or
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thereof; and controlling contacting conditions such

that the crude product has an oxygen 25 content of at
waes/085330 of the oxygen content of the crude feetiusaindros2427

the crude product has a sulfur content of 70-130% of

| f t of f .
mor B B S80 BBl bl Bt L B PRS2 T8 e
ther&ofl Andl coR@ollingt confactisy etakdiions Bach thit thédSinte Wdﬂx@ﬂhﬂ%&%
.. The inventjion al so provides a nethod of produc
Ni/\¢Fa gentppiced gt most Wit of the A/ V/Fegortentrafthe wyd@f@ﬂim% theemde

T
Nif\JFedoistentiis asadétemineﬂ g ASUNENRthoEE)S?(B nghdsulfit coftent is as

hayi n per gram of crude feed, a total
de"W’/"@S%EEW 894 east 0.00002 grams, and a
at @E%‘g@@%@ﬂ%? Plqyites HEtho o MG Bl phifit bom i

contacting &crﬁd_mfecdbhthnne ©r aford Malm toophoducksdioal pncnhcoihaﬂ:iicludes

e R RER L SE BL AL ot v

the chadd Red Bémpridih bESor hile 8 m&NkaROBE & & Iﬂ&e gu%amc acids, one

contacting conditions such that the crude
or mgre gkaline-carthwnetal soinofone cyimaxe organic @il mfmpﬂmmemt:ehe

orudk PR Bl i i o o f‘f%a fﬁﬂ bt it BoRb i o

earth Jlnletat;rml getdl esits ofidd avids Vahten.c00m t,9nd 4 residue content
eterm ned by ASTM Met hod D5708 and sul fur content is

of ﬂtggﬂst Adtg#Rs A S@ye,ﬂsm Jvast woe Obﬁlz@#talystsecqth@m Qm or more
meta HOmRF Rl $Sofh 111)%9(: Pibid'oR gldf#ﬂ&g% cﬂﬂxﬁs BE SSh more

conpri si ng: con 2 eru one or nD
metatafradnyGilsmh & qfrtbeij'mda: Tabiglor pﬁmmtthérh@ﬁ, anmcdnﬂﬂﬁmg

conbd ot ot i s S 0BT B ST it and
alkalifReEhrGOHRAL B AGta0 ShsQF of AR Rideriat ﬁ%&@o% af e cgﬁtcﬁmﬁ' alkali

or nore organl c acl dS, one or nore al kali ne-eart
metaleang jalkaling-sarth msted, in metad nsdtsmfgmgmnc andsdm theerude feted;the crude

proc 3 & ey onfeh P70 AT RRiq B Sop Bt i el o, ana

wherf ddntdiiebﬁélkalh et adl afkalihéeth ﬂéﬁﬂiﬁh ﬁle@dllsﬂl‘ﬁs &for ic acids is
| east 0. 0000 Erans and a residue content of

as determiped pyiA §T etfod L1 8 and raﬂéuwomt@was&e@rmnedrbé ASTM

Mettﬁﬁt gt s conprising one or nore 15 netals from Col um
the Periodic Table, one or nore conpounds of one
or Th@merent[mt dssprbvides £mlethiod of pafduting aRetdeostoduct Aoheprising:

S e 0 SRLEOLTL R conEe g,
the cﬁﬁﬁtp%ﬁuc{)fwlﬁkéiﬁ e &E(‘E?delﬁ:@ ta ?ﬁtﬁ& Hl%@%(%hc%ﬁ@ 101'N2Pa,
s of "at nost

sal’ts of organic acld %0 of th
the conintfemi haorfngapmgram offetudk feednal residuel conentafi 4t ﬂeameﬂ hgramsmf

resicl 8 a3 NS e ot G kel DOody o 38 o Btpe e

caxalffsﬂﬁcd RS SEOIROR 1B6tE nRfalé ﬂﬁm%&ﬂﬁnffﬁﬁqhe P@ﬁodx&“?ﬁl‘il@' dhe or

content of alkali netal, and al kaline-earth netal in
morefompousds efpngfor srogamietalsfeora Colwnn aof the RariodivsTabiby; onGTres

there%%%ﬁ;? got@b%ﬁr?g cﬁ'ﬁgctmg %bngcﬁte ors M Rat 2 c:run;iedp?.%)t?ucrtrhert]s.e.‘fI tOPEX
Ni/V/Fe content of at most 90% of the Ni/V/Fe content of the crude feed and the crude

product has a residue content of 70-130% of the residue content of the crude feed, wherein
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Met hod D5307. The invention al so provides a nethod of
produci ng a crude product, conprising: 25 contacting

WO2bs/06593d eed with one or nore catal ysts to prpduas2084/042427
total product that includes the crude product,

. rej . d '
Nir YR Ghilnt iR S TRR B ASTV Madhod 83708, Thifesldic Bho et s
deterfivbd HyeSTMaMetsd MS80Zont ent of at least 0.1 grans of
residue, and a total Ni/V/Fe content of at | east

d@mgvegwa%lso Prayidas 3 eethed ghprogncipg a crudgprddpst, gomprising:
con%gr | % 4 Bt ﬁ%f%ﬁ%nﬁ{ oﬂg)tfr?n%g'izé‘tla@s{srﬂ SRl H'&g? pg{)]c(letfcg@at includes

one or e conpounds
the cqnde produet], whémnﬂmeoi'udmpnﬁimf lstal‘lﬂltﬁﬂé miiatdrecat ZABC and 01101 MPa,

m xtuyres thereof; and roII ntactln
the eaﬁa ?@ﬁ&ﬁ%‘%‘ﬁt&ﬁ O%altmp mﬁ)ﬁ*’g@ nﬁafsmalgetcasanc acids, one

orﬂéxﬂéﬁ%e%ﬁ%gﬁ? dg gf e crlBJ)lfd%é l}g‘n{/ﬁas a reﬁ%f

crudedieedhdving, pé‘lOgrmCt%cufdetfbeﬂ, Aasacuine ga.fomﬂ EMGOT) contentofi mtdeast

0.1 Sy mbl ot oioptSTaliol okl el s el Braboks of

org@icladi@PefDB003 P4hs) landl Bt Rast ofl8 b tHE cafllysi t ﬁﬁ??%sl\&témnore

D5307. The invention al so provides a ne

metpls depe Colgma Gofithe Ppriedic dablecenemrimon gompounds o onegr more

merfls 5 CSfhact b4 nEPE Rl TRUE. SiZhRtd prlsde ipd SHifoting

cont&b&tﬂ@d:ditditiﬂ;ﬁs SidkatBatph®chudé %:rcﬁtgat Has@ubtdl cantént bPalkbli aﬁtatl; and
eea co

101 MPa, the crude ri sing_one or nor
alkagptfgﬁtth Petabin @otal saliy of Arganis a%t ot 2 Resh Tt ﬂtfscontﬁ%of alkali
met4ll aﬁ@élﬁalﬂte:%ghh%’(ﬁaﬁltrﬂe g&@c%lﬁﬁﬂ?cr Sgl@ff@ed and the

ofgani c acids, or m xtures th
crudegprodugt haser VOOaenntint of E(M‘.’:ﬁ%elf theaVGﬂ:cmmay aftheickude feed,

" VL tent of at | d t
whehgis Wi oGtess g teritngd AT TR RietiatD s bl of afal
metfCAR alRatinkSeafth mlefal OiGAGthICsaRS bElSrpfic @l BlasHeRMBined ™ ASTM

at | east one of the catal ysts conpri ses one or nore

Methed B1818.r om Col unim 6 of the Peri odi c Tabl e, one or

O ST o 8 e R T AL Bl

conaotiig Dérhidefeed Siiht odetor Bghre oatsliybts wgro‘duﬁdﬂa tobm:rddmet thatideludes

duct, has, a total content of _alkali netal
the Eipde;proptuctWherein the sude prodagia e iid mixsyre of é%?@ enda@ﬂ PLMPa,

the &ﬁd@fccﬂﬂm?%&% {&‘Fcrﬁ&ﬂte@@t tBIat ?\tl}wtr comerTBE & 1eas.@9%0002

al'kal 1 ne- ea I'n et ts o or gani ¢ ‘acil
grans) athe V&G Q) dentéred at lrast Ot hgramsy amﬂeat fesstionetoftisescatal VB Comprises

content 0 70- 30% o VGO, c nt.of the crude
one Fpgygre el ot B Peroai oAb ohe rBRSSHmRGFRS of one
or mi¥Rd fh@ﬂd%ﬁ z}‘ohﬁﬂﬁj 6 %@ tHeSkioafc 'ﬂbﬁ@ lok mik#ted ther&tdand controlling

al kaline-earth netal, in netal salts of organic acids
contaetingcondiiensnsush dhis fhexsude prnducnchas BN/ ¥ FeTountent of at most

50% S MR abfieR bl AT E e oot B £ IO gt of

70-130%8f e vatcat:ctﬁérﬁ of thelradbed, avhieddia v GO @Q;tt@ﬁt i B@&etennmed by
i ncl udes_ the crude product, wherein the crude pr oduct

ASTM MethodhD5307rpnd Ni/Y /B contentisasdleterminediayaASTM Method D5708.

The invention also provides a method of producing a crude product, comprising:

contacting a crude feed with one or more catalysts to produce a total product that includes
the crude product, wherein the crude product is a liquid mixture at 25 °C and 0.101 MPa,

the crude feed comprising one or more alkali metal salts of one or more organic acids, one
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the crude feed having, per gramof crude feed, a total
Ni / V/ Fe content of at |east 0.00002 grans, and a VGO

wo oRkeedoapf at least 0.1 grams, and at |east opeTais2009842427
catal ysts conprises 25 one or nore netals from Col um

f ne or nor.e G und of . one
or ford gl S} RRLeF ol e P ot orBRE AR théregh and
the Ghide fsedhatite| petfpram 0 cARMAB | b tdtal cofiRht @Eﬁlkdlﬂmetal and alkaline-
condi tjons such that the crude product has a total

eartijmefal-in raefak selis oberzanicasids of atigasy 0.00081 gramg; aud atdeastone of the

i B g e 8 g )

the Pexdstlic Thisle sine oY Gkare emh?ﬁlinds%f 8fic Sleheretheteld fitim 8Qluia §of the
Fe content is as determined b

J\/(élF D5307, and Ni/V .
Perig RBELFETRS thereof e Praditen Fasalyal secussasyandeforming the

R R
conplmngjmpmuxis ala pmpdmulreﬂ:bhabv 400ciQydad coﬁthﬂhﬁg ctﬂﬂacung

r.oduct ei n_,the_cryde product ] qU| d m xture
conffi35% S et B e wpduct H¥ese @ﬂ&eetefla%foﬁk% aljang aligline-earth

© met8l] inMER] Stk dF br%tc akids 3 kbm@it 9@9@0&% S glgﬂﬁg}g%ﬁnetal and

aci ds, one 2005/ 063930 PCTI
alkalige-eah mstalrin Maltsaultsﬁca‘gamabmds infthe mde feadpwhemimamtant of

t her eof he crude, fe
ke, Rl alRhifle (iR hleh bl of pigatlc s66ia i feterpined by
ASEMEthodBX1a18. and al kal i ne- earth netal, in netal
sal ts of qrganic acids of at |east O. 00001 grans, and

at Thedayentipwalse prayides aanethgd efprpducing armdb peodwgt, comprising:
con%&fﬂ# érgge feeé ldﬂ%ocﬁ% é)\rP’:nI(i) ¥ argl{s tﬂ%oﬁggq %}é Ip]écgcﬁln} that includes
the @mdepmdd&, wﬁeremaﬁocmﬂe peoditet i8ladighidofibat 4oDs GC@ﬁd 0he1 MPa,
Tabl e, 3 %2 theta(fof t o produce
é%f)eﬁé 5%?%@&? sfafn é%% § heé/V/Eqeanteng of Biyleast 0.00002
grarﬁ\f-‘ 8hd Bdedbt BREGIHIS Qétal‘%tstlg‘@btﬁﬁﬁlﬂla Eg‘p -dr dfugg a%ﬁﬁﬁ&@&ﬁh%&le or

one or nore sulfur Containing co
more gietady GemrColmh 6vof Mmodamﬁalﬂ@ e ot mongcmnpﬁmds nﬁ@pe or more

S AR AR o
precuﬂoﬂ&hﬁforﬁﬂﬁ% meQEtaWsﬂg*lh@a@g Qﬁ)rémﬁsbr ﬁpﬂﬁ:?fesé of one

cont ent of kal i al ka i ne-earth
or megs; FTUE gontainig compannds i 8itesperaturerbelow 448 °Coand controllmg

conblioRaR8AL k1Ml ol She o AR Y R BRFAF (A o
90%inf theASIrWYRebdonteait 61Ra rudE ffged mhejtgin T?‘Waﬂféébnl_wn@i/d &Qﬁgegmined
ucing a crude produc conpri si ng:
by@h&%ﬂ?%ﬁg (g;rudegf eed wt hpone or nor gpcat al 3st s to
Pr PR EReRtidOile prB¥ éJQEruglE%B ng%&gﬁ%naé 55 'Pl@f Cl‘ltl le

product, wherein t e crude product T1s
compasiti®: @ laasd 0001 @ranhdef hydrdvartons mthfaelmﬂhﬁ@mnggdlsnmutmn

o TR LU et
boilifftaa :gaaﬁhﬂad%n beERh Qtsogc%na@@@@@g Wlbf‘ aplléast'fﬁ%? grams

metals from Colum 6 of the Periodic Ta e, one or
of hydircarbopapatirdkoiling enge distritution between 326:°C podr6 SHPC aN0.601

Mpaglnd BEp 5P  aforts Bes el DB B B e RS 58 gram

ofcrh(hﬂirbﬂ@:tt he catal yst precursor in the presence of one

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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or nore sul fur containing conpounds at a tenperature

bel ow 400 C, and controlling contacting conditions
wopkoisg the crude product has a total N /V/ peTms2004/042427

content of at nmost 90% of the Ni/V/Fe content of the

resiGl) i teh AR TV ba TR207 e bR SAH iR aco

of MR déentestitp €5 Iabphﬁltexi&‘ébﬁ@nt ¢fait 1gselts oiheeinddCR content is as
conposition: at_ least 0.001 gra of hydrocarhons with

detegmiged Py i 1M Methed B3 and 5 Ssnbialtones soBisnids 36 detsmoined by

; at least 0.001 granms of hydrocarbons
Asmtl\get&&il%m |ng range di stribution between 260 C and

3 2 Gh@ualenﬁoriﬁl&o pﬁmdeah nhetlast ofCprOdicing #omd8 Praafuct, comprising:
rocar o%% a boiling  range di,stribution, betwe

cont ne 6T |efe ysts Bro&p%eaq tofal tpﬁ%\c}pcbﬁhat i%gludes
the &ﬁ&%@ndmtwhé}éﬁ tﬁé‘eﬁ}d? RDluétig at?’s 004 0.101 MPa, the

sts per gram o cru%e product. The invention
cruda ifexd qoMﬁiR cmnem of atldat ﬂ@ﬂi)gsams par gram iofi gudp éc:edg awchatdéast one

of U GFBR 2 0BpeRls P RETHBIRESSBRoR 20 G ek Hirs Htals fopy

Coligfh @@fﬁﬁ%ﬁ@@é%@le%&é bﬁ%@&% ds of dhie ikl Weore Afetals from
det erm ned by ASTM Met hod D530 and the conposition

Colywar 6 f thsiBeriodicafable, oomiwmes thereafto predics azs preguarsor; and

tornf s el B bR tnsaboet B e BERLE R o e R ore sutfr

contﬁmmgamnpoanwat deatmpéerafeshdlyw 506 P M batrolZ Y cbntdeting e

nvention also provides a nethod of produci g a crude

conda?w&es ﬁ@bws.cmdcdge duct bas aCG R gentent of gampa Yo pt the HifeR
contPht cfecrﬁ@é %EHS\L Rerdifl I@Cg‘w{iﬁn%tagﬁ%rf g B?tAdéth 0

I ncl udes e cru € product, erern e produc
D4588. condensabl e. at 25 C and 0. 101 MPa, the crude-.f eed

2 Rt s rnodiden & Sretiot o SHeie . ids Picuet comprising:

cont®Hn3 A FALLBY withUNBL 'of‘hﬁﬁe @ataﬂgﬂm provideh 988 pRIAUEPIS includes
metals from 10 Col um of the Periodic Table, one or

the aredecpredugtovnteinghe emde m@uﬁnscmiemwéﬁq‘ at3m°Caoid St 016MB, the
e Rl 1) 0 R U B o e 1k on

of theeatalyse Habing@atoad ¥izé distribatios eithi A médisn poreskatenin axagge from
unds at a tenperature

or morge sulfur containin
70 Ao 160, A otiat leasti6Q%4 0f ths) tp%h ng?and:pmsgn theripre pige distribution
haviSll PolfimoBEn ARG &%Eﬂ*é%%%i‘%?l’ e U A Ay horeline
distritiution isesMeRnninet dyt ASEMadettied &428Dienhdiwpntddiling bbbtacithg
condiegiqurthaehe P FErat Bt s NGRS et 9060 A ot crude

feed %H&Smfl\ﬁéﬁ ¥ Het@ﬁ‘xﬁn&f by REIM Ricthodibs300 produce a
total product that incl'udes the crude product,

whé&hei uwemmn ajasmptevx\dcmd auude compositiembating pet g8 ¢ composition:

ac i b S g B o AT M T o o003

grams of sulfur, as determined by ASTM Method D4294; and at least 0.3 grams of residue,
as determined by 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 D4294; at most 0.04 grams of basic
nitrogen, as determined by ASTM Method D2896; at least 0.2 grams of residue, as
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of the catal ysts having a pore size distribution with

a nedi an pore dianeter in a range from 70 Ato 180 A
wo\Rdob/06do3d east 60% of the total nunber of porepcTmwstdeg042427

pore size distribution having a pore dianeter within

ety AP, SSREL S ] B PR 3455 05, 0

detemmwdmAS)TMMgthodﬂi}ﬁdtl ng 25 conditions such that the
(iiuct has g , MCR of at nost 90% of the MCR of
iopalsg P%@?Sém“ MROSKO P eamp ef pempesition:
I
at IéXEttd‘Q@l %ﬂ%ﬁgfs A o%@l‘ﬂfl@l\éﬂf&ﬁ%ﬁ érfqgast 5t 0.2 grams

nposI havi n osition

of r@ldlmagdﬁmnmfd M@EM Nhﬂloddlfémﬁ; ﬂatthbyomﬁc'fm:tiehm a weight
L b o S o e 5o i havig
a TAR oot SR, mmlﬁwmﬂ\dsl‘d%{émﬂa TN MethBY %Bh OReight of

al so prOV|des a crude conpositio avi ng, per gr

MCRdapodeteimined by ASTdE M@@dﬂ%ami welgbt@fgémspw tenes is as

e S MBI PSR AStad het hoo Da20d; a1 st

0. Q4 sema embodinitass the ifvention 8o pAsvida] BY dBoiteshtidn Wildde or
Met hod D2896; at |east 0.2 grams of residue, as 21 WO
mory g6 teauetbads eympesitiony waodmg todhe et ciyge fgdithat: (a) has

not Y R e R e M bR it ha iR

hav:ag acnaﬂ:om\uudﬂmr above udmmmnﬁietfearmh avieag,0. 53gmgroﬁlsﬁblpf
f _sul fur,

Si t | on: at | (ﬁ’g 001 % 0
comag of i {3 QotpnEEes hy ngqocﬁr@ag% awoglcgquiﬁgmclshave
a boﬂfngrﬁﬁgéj&i%bﬁﬁoxgﬁél@&%ﬁ ed Y. 16?%&@%%9;1@@% dlstﬁﬂénon

t he conposition having a weight ratio o cont ent
betwe@n 90 86 and 20@ i ot 8.001 diRa, o boding|raugetdidribyticartstwéen 200 °C and

300 SRS M £ bt e HifsBuneltp ot RS cAm P Ll lor
MPa,anﬁabdﬂmg&ﬁﬁg@Q&tﬁvuﬁb‘ﬁMfm @%ﬁ%soaaﬂhtwommﬁg 7)has
C5 hal|tenes js as _determ ned by ASTM Met hod D20

per &feml Wﬂ%ﬁb’@ﬂﬂe@»@@ grams of hydrocirbanshayings brilingmnge
distritlnoR BRIMAE AP Hig, i(;bllgl{g)@ 3f.??1fgglj.’ams %ffp& Scalbbd }a%*n%eaubmhng

conpositions accor I nven Cru
range izstribytion betweenri60 °6eﬁd 200 egtae 0. 100 MP4, efuom gtatns of hydrocarbons

dIS Iled an fr |on IIy distilled; has
ene i huic Febwem P00 st 2006 et ol 10 MP 9001 grams

of hfdru@@bélﬁqﬂvﬁg% Rkl fg:tgﬁdée cgstrr’ibﬁﬁmet@geémr OW&& 101

per gram of c¢rude conpri ses
MPayand 0.681 efamﬁmf&lbrdll@ambonﬂl&vmgmbdnhng range gEstrthtmbn ibbiwteen @00 °C

wnd G Reac oV b KR % M. I IBEAAT o i g 03

to 200104 tol 10y bt @B td 81 (ERR ad @Rkib] BYikng RABt ¢ Aleal 200D, 103 MPa;
boi |l i ng range distribution between 300 C and 400 C at

() comppises nigks], vaperiamisa finongh) hagyet least 0.00002 grams Ioétcmdé‘th/Fe

e 8 5500 el G0 g

sulfunper grgmreoflepidel fogl; (lar1ge at least 0.001 grams of VGO per gram of crude feed;
(1) has at least 0.1 grams of residue per gram of crude feed; (m) comprises oxygen

containing hydrocarbons; (1) one or more alkali metal salts of one or more organic acids,
one or more alkaline-earth metal salts of one or more organic acids, or mixtures thereof;
(0) comprises at least one zinc salt of an organic acid; and/or (p) comprises at least one

arsenic salt of an organic acid,
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20 distribution below 100 C at 0.101 MPa, 0.001 grans
of hydrocarbons having a boiling range distribution

wo 260806393300 C and 200 C at 0.101 MPa, 0.001 gpermsoios/042427
hydr ocar bons having a boiling range distribution

bet , . 0. 00L grans.. of
ny i oakesabotisdat, #huberfion b boWEE, i otingli Wit Sne or
moteaif\tkernetBods & anthoditionCacbrding fblthe MRentia) drilleFOdd GEERS

aof hydrocarbhons having a boiling range_ distribution
obtajpatle by, reReyieg paph sgmponadsgnarg vokabls thaw naphika fommerude.

of @t : : 0. .
Ch, B8 Ind 5kl o b, B ARl o
motsaifithengethodsdr compasitivraadcoRidy 6 the ifyedfidn, Wiecthod 6f contacting a
0 i ses ni ckel, nadi um and irop; (h as at | east
cruds b3 Gpa AETIOF S 10 BRofyee & (8 Piklath Bt ioplides he crude
podBsgh it (ROGRAS 83 A A8 | €0l A0 oot
a cantent,andt @ e sud. of@ trugiedosd Gf aspixidtenes contentiant cnidedesd MCR

eed;,o 30 (1) has at.|least Q. ranms, of r.esidye r
comlghE{ S, ST SPREATO Ce BRIPS SOR5 U aciick PPt MCR
conte¥elis B 4nd Bfitactinh coARioRE artdoRtral1éPdich Mok 8 isalhdst 9% of S;

one or nore organic acids, one or nore alkaline-earth

and/op (B the; _%nm@ﬁ@g conditions are centenilgdisich thet aweight ratioxf aMdER
conk Bk BB Pl B4 B o 8 e

fromi 2a0200, sal 3 t6fl.9an organic acid. 22 WO 2005/ 063930

PCT/ US2004/ 042427 I n some enpbodi nents, the invention

al 3B Spme Fmbediments, therinyeaten aifo mravidesnia copbirgtiongyith one or
o8 8B R TDRPLE PSRRI U b0, BT ey o

crude t hat e by renovi hg a and

- whidiothp dydmgensouzceis] @) giseous; @) hydpdgeh zas; (Ormethaney dd). light n

sone enbadi nents, the inyventian al.so provides, in
byaRRRP R JhETh P a6} P isn Beaiots e et hods or

COMpesthé EABSdiARAR] B MvehBok BBo pRYAMRE] iR tondidtRibh 9dit&ne or

contacting a crude feed with one or nore catalysts to

morp phhg srethodsor spmpesidenstacedrding ta dheiventionea methdd of contacting a

i ' bot h
orucfE86t iy e A3 o o B8 £ (AR pyS it ol RTINS e
produa) whersinrth®érude 6ed decdmptedin aamphislihenat thatis 6f br édifled to an

ﬁ%u e.feed MCR content is S, a sumof a crude product
ollsheye Laciif¥y t enes content and a crude product MCR 10

oo : N o . Pr 0
ol Sdithe Eribodimef3Sing Sfiidn Ao HRAIMeY, A BamBlition with ane or
mor¢ bf the methosls toa compopitasdictording tatle invention) 4 methoddlnt chmprises
a.wight,.ratio.of a MCR content of the cruyde product
contfiesitly Atbsude {Erd P8 008 oF BigTe.cATALSTS (10° predenee A s And/er 3
hydi@gérp@i@ifce dntiQBhitolBng GordadlingQonditidnd ich élgast da?‘erl] $&{Fof a gaseous

enbodi nents, the invention also provi :
hydregerbsateaei to thagrude fsadisdn a raggenfiors 56800t vemakeubicimeters of gaseous

PR PG A B e R s
(b) thd3eldryedll ragert ngeldydrégeh upeikBagintlotlied b Yying a partial pressure of

hydrocarbons; (e) inert gas; and/or (f) mXxtures:
the hyHeqeen souree; (Shthe ratepbldsesangiptakeds swfzéﬁat itemerade product has

TANS A i 0.5t WU deBUpbh s ROFhRS an amount of hydrogen uptake
that will cause substantial phase separation between the crude feed and the total product
during contact; (d) the selected rate of hydrogen uptake is in a range from 1-30 or 1-80

normal cubic meters of the hydrogen source per cubic meter of crude feed; () the liquid
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nore of the nmethods or conpositions according to the
i nvention, a nethod of contacting a 20 crude feed

wo'b§oR/084989 Or nore catal ysts to produce a total ppig@ssuli/oszs2?
that includes the crude product wherein the crude feed

IS contacted i.n a cgntacti zone that, is Qr .
houl3 F @y 15 ¢ 881 PRGBS PiBppe fpuoers atfsest dbcptienst 45 1, or
at md3€20 BV 4 paitial SressBfedftEeSas anfl/of HENYIRS g otk s irolled

or nore of the methods or conpositions according to
duringeontactang; (@ra centavsing sampenaiureds inps rapge fropb5&-60@ 8C1 4 totpl liquid

sy SS9 XL 1B o BhEL b i rom 0130,
and@eal prebsuteer the BhPgid/srahe Bydibdenotrce i th 4 Rake frod) 1.8-20 MPa; (h)
rati o of a gaseous hydrogen source to the crude feed

a flow of thegap andfer thedirdmegn souses isdn a dirpetiontbatds gowter to a flow of

e ' t f s
the SRRE T, (U RRBOA Rl £AIC ST R 11 S ErdiE R, G)
hydssgjeg tptle bgtﬂﬁ:t @ﬁflﬂﬁed mwme?o g%ﬂ/ﬁ'm a'h:&gge)ﬁbmoll-lsadn Hys0
varyvili a ar i ressur 0 e rogen source,
noryngl 3’@??2%&?5@@5 pP@@‘éng-b‘PﬁtEéof @u%tq%dz ngh"t%df‘cﬁ'r@é@t has a

totaPWé tof §t 9085 3t Bas O@f?, %ﬁ }e}gl‘rﬁgslt 189 By %& gﬂﬁf‘lﬁ‘ g content

upt ake 1's Tess than an’anpbunt o gen upt
of thé ¢rivde fead p(Dsthb stuetpraducpim acsulfapeomdnt of 70-d80%eor 80E20% of the

o Sl 85 e S

90-{ 109 Ath3 Y OO cbnft of t8E BRlle fééﬁ!d @) fﬂﬂ &hde glfodﬁa%ag}d‘i‘%sﬁkgﬁrboment

source per cubic neter of cru eed; (@3 the liq
of 7941300 ot} 188 9f thepesidusameent ofithe 2mudetfeed; (g) thp atsle product has

o 5o o AL TS e RS 10

. of theddygah cpitegofile atdé fled gpytherRdRprode:t Byl e TofRHl SRalkali

is controlled during contacting; (g).a contactin
metale aadbalkglinecearth mefak in matghsatts ohpmeniGoids of gt mgstH0%, at most

50°/hi09 Wi fostN@Y by ihe RefEnt /st aﬁ&ﬁitrﬂet@]; gﬂggk%ﬂ%c-)@aﬁﬂ rﬁétgf, glﬁrgetal salts

ydrogen source is I n a range
of organid acpdsdn sher @udd feetip(qya B-ahe/ afithd tradé fetd pdyeringsaomtacting, is at

[ [ f . 0-20 : fl f th
teash .5 ) BB nrp Bt s Qischsit 8 318 2C R b mopta oA meRES0%, or
at nfoRtUo5 bf ﬁscﬁ:'si@y\bpt?ne gfdi!l@ fed e §7.f89FldN'&s) gl'fhe t%rhﬂ?px%ﬁﬂé’t%as an API

product has a H'C of 70-130%of a he crude
gravityed - 70¢430% ofatr AQbaravity aktbe omude feed; andfer (tpthe cradegroduct has a

TAN 3T bR S0P 2oy bR ASSLIPR e o, ot g AR ot the
TAN @€ the ciide febad/bidia rangRdm DaD 130 DG, DA ab olf, o¥0 68 to0 0.1.
content of at nost 90% at nost 50% or at nost 10% of

t hdn gpme/embodigienis, the igyentinn alsp pravidese combination veghyere or
L . - 0 - 0, .
morP of i GherB & cHtpoHitofOltoBlinals e mbaiboh ikl Bimprises

confactirgy ictrubiafeed v breecortnsore cathlyd19-2ad G8ateolling Contdddiigebnditions to
t he VGO content, of the crude feed; &n t he .c(r ude

redyse 3 GARIPIHRIOTBATE BX YATE CORMAENE comyroun i (e contenkot

sl Ry B RBR ) 0 s FHR hP el R an gpveen

contenisef a7 Byogt 20%6 i tite GFEen euntem of the @dedeed; t(bnatd¢asti O condfpound
P he ox%/gen content. of the crude feed, % t hF crude ..

of the, Rl CFEBSn SOPBITIRE CUFRAVAFS SmBIIses A metahspll of 2 gapfoxylic actd;

(c) R 1dadd drit@oBipoliRd B8 lorganlt a5 coifthihihg FonbERIY ConfitisESan

of at nost 90% at noSt
alkali metal salt of a carboxylic acid; (d) at least one compound of the organic oxygen

containing compounds comprises an alkaline-earth metal salt of a carboxylic acid; () at
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50% or at nost 10% of the content of alkali netal,
and al kaline-earth netal, in netal salts of organic

wsdod@sdoso t he crude feed; (qg) a P-value of thepegtdeoosnszar7
eed, during contacting, is at 20 least 1.5; (r) the
has a.viscosity at 37.8 C at nost

f
d d f
Teast i Coghbeind oF B redic oRYeRR settaiting grmpernds pdmlies b mptal salt of

a caklikyHt Heid, WBEdindthe Métad cbrmpfiscs ohB 8r floréiieRll PHME CAl@Ein 3D of the
of 70-130% of an APl gravity of the crude

AP ravit
Peripdigdt a%ém & éﬁ/e qruge prioducirhasia contertnfmohzearkoxylipwenidining organic

most , 90% L -509% t st 309% t nost.20% or at
confffibds el mdt G195 of R Gopht FaRb-chttio R 5 BRARE orbatl
comdpdifds hitheRridOREd Mmdbrig) 4 16hkt érie ¢F.tHe oR¥ged cOftalrfin d@eolnpounds
5 In sone .enbodi nents, the invention also provides,

in therradised atigigatenfiom raphithspic agishar non-carkoxyiic Renfaingg organic
SP&QEEHJ s according to the invention, a nethod that
0%y, onpri esa‘acont acting a crude feed with one or nore
catlalsyme embodineaty, thelihvention al3b pedvides, Dsuthbihaivs with one or
ce a content of, . organic, oxygen, containin

re . .
moTg g smertods o gampRsitipns acgording torike gventics, anBhodshefaomprises
co R AU VR (% A€ S in Sty IR E st i goptacted
withoatylepshonmoft the catalfysts biba Grstitempfessdare follywed by emssctingat a second

compound, .of the.organi.c oxygen,cqntai ni 0 unds .
temBGARRY 804 18 copBRi S HnBlot kbl b BREsotigetng
tempéiatate RAC1EATOOUISwWRF thah Sheeb@Hl ConPrtlif ferttRatdien (B) She crude

conpounds conprises an_ alkali netal salt of a

feedda coaasted withdivdrogenl it afirst bydroganeptalsmsoditionghd thes at a second

by P Lo eiton, BRI Pt R B iy SBIRE LR igpt iepst 0
°C laveMBar 400800 SXThé b0 Apke danditibig A6  the Bfade feed is -

compound of the qrgani ¢ oxygen contai ni ng conpaounds
con Btggw@e% ?eéStrRéleélf thegatalysts ata firgt lsmpgranue %@icmed\meqeamtmg ata

seccSerfBeritune AR e 0Pl QnalTRn o SALOILA iy e
contactingtampefature is-at ardsv2Q0 ¢ loveen thenrthe second aoitacting temperature; (d)

d f t 90%.of t ent .of .
hyesfBHY B Sedrl dle s omating: bRy OB s eenseeted during
cont@Etite ah@ B coRBEUHY conditiodl ateSdsd confiBlld sudAghANO&0de feed

cont ai ni ng conmpounds in-the crude feed origi nates

uptakesythleash persion of thei genenated diydmgenidf)the erusefeed in confacted with a

. nbodi t
frst 38 3ofid AKGE Hnf SOREA DRSS elbri Red AR TR Btatysf forms an
initigtoredeofrotiing, dimd twirekdin die iabiapastié pdsctes @ TAN@f iombRO0% of
ventjon, .a thod that conprises 10 contacting a
the TANced thegdefer > B optacting %fr@gtluwg%dq RYOGHSE ard the ggeond
cataly o Enlde Bod bt 300 bACleE i chilleBrog &R ls £TRNYf ot Bost 90%
of thedrAl of thregniin] audepmwddcet; (gataating & peafodmedin a stacked bed
contacti.ng. condi t.iong.,are controll ed such,that th )

rencfy bf Seriing on PRgrorRIGH 6 P BN be ForEiReyghs i e s
comgéggmw_tth%%a&i%ﬁal%amﬁﬁsqugga&%%ﬁ&wv%ith Q@%H;E)‘r? nfdré! BRalysts;

_ d is contacted w't ogen at a first ogen
() oupemmerecafitil catalpstaisch vanadiumk catalyst and thekSudeyfdedigeontacted with

an ediBiGh0R RGNS ihithpre&ige of EhudioRet SurdcGuBreauitito piihct with the
vanad AP eatalyst; €)Hydidden REABRtddRk 8'ffie 798 tirdge Fom (2D nbhifal cubic

crude feed is
meters pet cubic meter of crude feed; (1) hydrogen is generated during the contacting, the

crude feed is contacted with an additional catalyst in the presence of a gas and at least a
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contacted with at |east one of the catalysts at a
first tenperature followed by contacting at a second

WO 200s638ur e, and the contacting conditions arBCT/US2004/042427
controlled such that the first contacting tenperature

portich 8f th ﬁer%@? é\?thjgglﬁﬁ & B eohBiRtis: gcﬁ{zﬁno%%%ea%% Q&tﬁ? ed such

t enperature; ro en gas s generated dur |
thateoitew of theggas (=in ddmhchgeﬁaUn&ouﬁtegmﬁhé Ao et dhe d:r[i@e feed anda

R e T N e —
at aﬁrﬁ%ﬁlb&@rlﬁé aﬁ&ﬁlggﬁﬁe@ %%%&&% Al c(a{ai st b %E{ﬂﬂﬁemperature,

feed IS contacte i rst an Secor
and ghejcantacting condjtiods ark eontrallgd shetethathel ﬁl‘dﬁeerﬁparsttue is at least 30 °C

lowfith R secdtd rbrapird il B Sastean i sepprasnd i “cggtgggg‘g, the
cruddFeédB chibicRE ﬁlﬂ?ﬂl?&dd%nfaﬁ‘?éi’aly&n E@zﬁéd hﬂl‘fs are

initial crude product and the seco cat a orms a
contgplipgesugh dhat the additivnalcatadyst uptakesatichst appcnrﬁon bf ﬂmsgenerﬁm

O L LR AT RS —

a smmctemperaﬁhé ama Rhed€ditating SoMRfdEY HBoritidled sﬁﬂfﬂlﬁﬁhé S&tond
bed reactor; (i) the crude feed is contacted with an

tem%ﬁﬁ‘f“r’éﬁ&leaﬁt 2l Qst subsequent to contact with the one

or e of t.he.cata
|slg9§/§ﬁa I um ca éf&q{l& 88?‘%0 Pecgglb'%ahggﬂ'fl ?D&J"I
moreof the mﬂhaiﬁobrtuompamncmi akcyrling o thélﬁvmtﬁﬁﬁﬂ ﬁﬁﬂﬁfd tHat comprises
en s rce subse;l‘lljent to contact with t

conthiiHie) Sed Wit onegr fﬂ?&%{j’éﬁ myhg%ln@ahee@tadrstam spported

cois®t %’rd“%?g@? RARpPRIR A5ITR, SBY shicadWuthE, MBS NIGE,

mrcqmvgnmpﬂeamagnqmm hmdemnmmtlﬁeseﬂhereef ¢b)the catelysiis ahuppbrted

t.al yst f "
catafyElnit B0 Short 1S Rl s B sPrpnn itiqhahcatalyst
that his tiden hgsytedatdde aluepRSRR abae 400 eC pAGL tacsmmzanon gd) a life of .
condi té ns are also controlled such® that a flow o

at legst gne, gfthe catalysts igpt lsast Ogryear and/oz () atileesrone @f theccataltysts is in a
ﬁxed’?e& (!;}%1&{1@?% {h%%fjud%rfge fl ow of the generated

dr ogen t he cruefeedls contacted with a
mmcmhd:chmpﬂﬂs thainenfion slko payvides,dh ¢obiaton with one or

%ﬁ y with an additional catalyst at a second
more of 1B¢ or gompesitions acenTding o thy 1By Bvasthed dhat comprises

contihy aQirhFe8a Gt ldRe or hldge édéél?‘h s, L2 RS Ak ll’)&'?me)c%ﬁa%t kseaast

| ower than the secon enperat ure;
suppgﬁed sajalystrmaaduditmeétal catglystomddbe supgpmmtaly,stmmm{mam s

S e A BBl S 10 e o

or matéwom;ﬁaﬁzﬂs Sfadn@loy Sdoré! RletliHoRICAIBRARS S—QOB?'EHE:' P%?loﬁfc Tdbfe, or
generated _hydrogen; and/or (o} the crude

1) pas; pet grameaf calalyst, ah e@m 8003 rmms; a‘nom 9@001&0 6
0 .
gremi brFr if 6016, BRI bl or e Llalk HORCO RS S0t Ptionic

Tablgtone loe aritre dnﬂﬁp@mdk of G158 rRoHe ARkt fosh Chlfnk BYRYYfitRé1Periodic
al so grow in conbination with one or nore of the

Tableor mygresy es%é@.cpn@ﬁgesa@mrmgme@la fiemiGolemns 610 of the

P e, e GRFBEL o R s il Gt blograe

Periodisgable, ed nﬁﬁtumtthéry@ft (i) I&dn@h@em@@ ior€ BiRild &% Columns 7-10

i, m g, $1I|Ica silica-alum na, titani um oxide,
of the'Periodic Table, one or more compounds of one or more metals from Columns 7-10

of the Periodic Table, or mixtures thereof; (e) has, per gram of catalyst, from 0.0001-0.6
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zi rconi um oxi de, : magnesi um oxi de, or m xtures

thereof; (b) the catalyst is a supported catalyst and
womsmmamrt is porous; (c) the method furtherpCT/US2004/042427

conprises an additional catalyst that has been heat

s 7100312 G Bl PO ol o g e

Table toak 8 trforé Sorapodnda st ofe c';'r riera imetals foat Colnns7-10e6fthe Periodic
one of, the catalysts is in a 20 fixed bed or slurried

Table, OFP?EXBW?&bﬂF@% CPRPHIFFONE Ah B stals from Colymas 365 the
Pmﬁdiﬁf@ﬂé‘vdn@%fi mdré‘c&ﬁ@?%ﬁé‘&f&& Iﬁ&e%@ﬁg Fron @bkt 5L86f the
met hods on, a

or conpositions accor ng to the inven
PerivdicdBable hmummnmrtheresf (D@otpeicesnedr atarel mete&sﬁom Célumn 5 of

ne qr e catal ysts, east one of the cat st i_s
the Baodls Tohkcare n mp P EomgPASEE PRe ALTare BERE fh Colfine ot the
PerftRPPASIE Or St therr, ) s, et Blan? o G AUAR leasf Eog) grams,
from@c008d +:6 Fradnhsp 0.00h€.3 gramsp.005% 0 ygramsior 81016108 granmsoafeone or

ok I&%ﬁéé‘) ?8 fJo ngﬁgl’f]?gg&f J%Fﬁggrgﬁ%rggbééﬁy%&ds aofione or more
methBFIm CollRRd 5 OF @ PeriodRMaB1e) 8P hiHuls 1HITS() &ﬁnﬁﬂs@ﬁbne or

0.001-0.3 grans of. one or nore metals from Col umms
mors mejalg firoph Eolun 6 of he Peripdic Tablecony onmm@ cempmdsdﬁ opf or more

et 5 ARy BT Pl bl Pt bl QLR ae¥ g of

catabyst,rdTR 00091 £0.6 @a6a| 0.005-08- &Amef0.00%0. 1@@@9@10:1@ 6B lefams of

one or nore _compounds of one or nore netals from
one ©p Mpre egals fropy ?lﬁ@n Grefithe,Reriodi halkde, aue opmere eempounds of one

rs gl o R 5 S0 TIBE TR AT O

oneonsroge metalefromt thlnmhrl@mf @l Reviogic/Takle, oné ot merdRamimmlinds of one

o R ol oS sk T P Sheb BERE  . p

garﬂ@fbéi%@pﬂo%ﬁﬁagl -09' @ikhs 6 0.001203- %&ﬁs Of: JE oPmofWRiefs from

more metals from Col urms 7- 10 of e Periodic Table
Colyma 18r0f iths Reringig bahiei one pr mere enmpawnds pfensl o nfore metais from

corf 507 9l 8 RS G Sl g

mord c6mpbuidsef Vaﬁdlﬂﬂl & rhixialres thereef; ¢h) douiiseonpkeléie @fmore
re. netals fromColums 5-6 of the 5 Periodic

COm%QEWgO ducked,or EFPE%‘IQSH@?T@&? (o) cgmpEEtRsioPalbHe ABMEre fyRpOunds of
cobilElR hﬁxﬁ?&%ﬁ@ sestrﬁgl F“oﬁ? Epﬁllo%)(ioii}%ugﬁ% ?f

nor e conpounds one or nor meta rom
molyldenufeg pi mﬂxtureialmrmf @) has, pengrem dfivetabat, froph).00hD,3 gams or

ol b e i s, s
therébe @1?1 @mgﬁn GEor@hore CBBodTRIs Hf Surlgh t@fcfl,‘ drdhitflethereof:
riodi ¢ Tab l'e,

one or nore conpoun of one or
s lmrmer goopef edtalysty ﬁom@o@mneﬁ gragfs thhlnesicm,@afm or Trane Bingsten

comPBit B mhASES Bl GRMBAH 5% 3ol SpSURE o e
PericdioTabledmd @ne O hodé mﬁﬁ!seﬁ‘orﬁ‘ﬂoﬂhﬁn 10 efttePetiblic Table, iWherein the
Periodic Table, or mxtures thereof; (j) has, per gram

molggyratie af theyrlumn 19 metaldo the-Golemy Ganeial is foonl @ & (g} earaprises
TR R —

one opmerecelaments fivnpColanm 15 of the Periodic Table, or mixtures thereof; (v) has,

per gram of catalyst, from 0.00001-0.06 grams of: one or more elements from Column 15

of the Periodic Table, one or more compounds of one or more elements from Column 15
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15 or nore netals from Colum 6 of the Periodic Table,
or m xtures thereof; (k) conprises one or nore netals

wo sosnéRboum 10 of the Periodic Table, one or poTRIS2004/042427
conmpounds of one or rmre nmetals from Colum 10 of the

oftﬁggér?&PE ?%f ys rom 338;21’5 %’%ﬁp‘ﬁh@ oql}e%%maper oynds of

phogp]ﬂﬁ‘ﬁs ok nnﬁﬁﬁesﬁherﬁm @()flﬁk at moétrmﬁgraﬁﬂ of ailphd QhBhink Ber gram of
Periodic Table, one or nDre conpounds of one or nore

catabpsteans/ar (¥ hhasat dessi v 2ot theta alvming pereramiaf catalyst.

m x (: I
o ot ) SO A0 BB w6 o
moeafihé methods okﬁimpcmtmns acovpdiag t@ﬁﬁﬁ@&uﬂd&n of meih6d of forMiing a
xtures there conpr.ises cobalt, qne or nore

cat{ Y FORREENg £O i %gu i QR TporEMRsials tq orm a support/metal

mml;yggeﬁﬁlg]ﬁagg‘im xtu es t ereoaﬁﬁ?’ has, per&éh}catlﬁ?%fllumma
suppait/aiefad mixfure ah DtefiDirafurs ofj atdlemst 460 2(5 ﬁﬁd‘nﬂﬂerwaﬁlpﬁsﬂ:g (a)

conHifiRR Hfkm PR R i leS Shormuo Sort  Pesis AP sxruding the paste
(1) &bt5ESIgARetaiMEniB LY HER: (AEHY it it d APEiRe 0P cas 300 C

m xtures thereof;  (s) has, per gramo at al yst rom

andfr oy sulfurzige sbascatalystt ungst en, one or rmre t ungst en

o B SRS bt el prb i, R R VisR e or
mom Mﬂw méethods sEdompositiofhéoording tolffe divehriien, Bahéthed ﬂlat comprises
| e V\hereln the 30 nolar ratio of the Colum

confpging 4 eRAE RPNt AR & Tgtegrtatipts fowhich fls e igy disribution of a
leasE OIS S BR8 k. (A fhellaf FBHY dath bRIVARIETGI R, B1edd'B0 4, at

Periodic Ta on€e or nor conmpounds ©

- leaStelﬂihénatsieast 260 Bobilemst 250 d, at least B0 Agat mostai30ed, abrnost soo A, or

o 5 050 et A 300 B kPR R o SR o

: 60-350' Al r(liu) dDeadt 604 6T thetotf FubERBE Sore Lfve &Jli%’&niﬁmetgr Wét,?,l.ﬂ 45 A,

u ds of one or nore elenents from
/G dromedipepprostianden {osrfacs arch of ftdeiash 40 m*/g, at least

% n@ o AT R el s

20 d)g; raas/oa(d)rmtal oolmroma oftheqdopéirofak WAkt R3 BRP/g041368s00 4

at angd/ or ) has af least 0.5 grans of theta
3)3 ﬁFgﬁé 0egm g é%a-ité}f’éﬁ? In some enbodi nents, the

| NYLBdhe @lﬁ%l) eﬂfsoﬂ'leqﬁ‘?enubﬁ aﬁ8{|5p6\}f&'és' oM atf?)ggvi?{q%néor

more of t ods or conpositions accor
mor¢ of/thetmahodseorwetipositiofs dooon’dmg}toahe matwtionSh nmlmr that cognprises

oGO B e Ao 05 FAE L ek B Sk
compAsaldhid] $iBca, 8ifida-ARAind rtﬁﬂﬁﬁlﬂ%ﬂd%em}&ﬂ; kﬁdg‘ Iﬂﬁ’gnjaxgm

support/netal mxture at a tenperatur gast
0x1da orgnityres thereof, aodior zenlitey: (bY a:)mprmsr’gamma@luﬂma and/or delta

un B RO s e ok b e b emod PO OB, per
gra:ﬂlsﬂiupbbﬁ adtilegt @B WhArAordt 1éhst @F R tWtEetQ Bludlink 8@Y tor8Pses
C,. and/or (c) sulfurizing the catal In some

alphe Alysndneatasa dneina delta alenina &wetamlmnma,e@ mixture thereof; (f) has at
f the nethod
mosC S TREAR St bt g Bh Prent 1 on, a met hod ¢ hat

c oﬁpmmesembodlments the invention also provides, in combination with one or

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

(a) bas a pore size distribution with a median pore diameter of at least 60 A; (b) comprises
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contacting a crude feed wwth one or nore catalysts, in
whi ch the pore size distribution of at 15 | east one of

wo bedsoedead ysts has: (a) a nedian pore di aneter poksboos/42427
| east 60 A, at least 90 A, at |east 180 A at | east

= B g ShppEmeting Woelain R, ool e Sy Bty iy poresize

distfibufieOwitB A rediZdpors danfeterldT Rt FAGt 48 A2@D esrfrisds ofé or more
60- 300 A. (b) at |east, K 60% of the total numher of
metgls feoqm Gl 6 o ithe Rariodis Bablgjons op meee gempoyndsof gpe grgnore

motis i CORGF BT TPl THERS S gl Tncit, BREOR(A] By ber gram
of cafalyst, ableabteh801 Giathsnd! gne axtndre mali HOn@dlgmnat of thaPériodic
Tatfe, op gt Blor PR B i ol et i Coligin o} e Barioai

Tagl,‘e%?hi%stﬁ&@ég, at least 0.5 cnB/g, or at least 0.7
cnB/g. I n sone enbodiments, the invention al so

pr oivi some, embodinents,ithe inventiin dsopevides, imoombinktiomwith one or
nmethods or .conpositions accarding to the inventio
oL a0 SEpASULS 280ETRE A5 the B ROEp AR et has:
(a) @TAN frofildt SndsY DA FHAA.06E & 0/5,!FFom I0DI1BICR of BBmSODP &S 0.1; (b) at
(a) conprises alumna, silica, silica-alum na,

mogt 0 0900 the alkalb metal and aliealingeartle setal inangtalesaltvef organic

acidhith P of RAE BlodpBORO I mf Y, 00t drhs SOTRV IR R JBTBY crude
produsppmklior (A grestesthaf) 0rahs ot Ieks Gafm0m 1 airatis, vl at ledst onaof the

er gramof support, at least 0.3 grans or at | east
Cam&%sl@ﬁ&ﬁ%n@fc’ﬂﬂéﬂ’@d&chm na ; (e) conprises 30 al pha

iy . : e Lhets :

o e S s LI o i e
moiglof tize methoiner Eeepogitions aécosdipg to the ihventiomwne or more alkali metal

enmpodi nents, the inyention als rovides, .i.n
salt e Ty OB B0 P ORIt ALt st ol of one or more
orgARETRAES, bk BNRAGEAREEDITE WificH: 1) dtMRNSeUT thPalkAD AR s lithium,
catalyst that: (a) has a pore size distribution with
sodiynywa peiassivmpantl/ afrleast opg of thg otkaline-parth yptalsiapagaesium or
WD 2005/ 063930 PCT/ US2004/ 042427 a support, the
support conprising theta alumna, and the vanadi um

catlalsysie ehndingas, theinwention atdor prbvides) in vérhbinatiorewitR bne or
pore di ameter of at, ]| east 6Q A'#hé)c) conpri ses_one or

motgof the methadson GamposifionhaccsTHRE thike arention. @ methpd thapgpmprises

confBfrifips EnfAEFRADAR o o EreUatalffito kSl 3 10RATLGRL M iftiudes

a crisiesprofect, the amtSodfurther @inyisinga(a)l combinifg e trgiegnedwt with a

orudp g e g ot cpirerent 1R At el io orn poend Gl for

tranbgcR &b} EBmKinRz thd8rulle bAECwitH 8 RhRle tOF 19 Ph¥ sAh€9r different
t'hereof.- I n sone enbodi nrents, the invention al so

fromp the\aredesfeed to foowis blend sntabletfor wertmentrfaciliiese (Qffractenating the

e AR5, 5 DTG oA A SR PG e o L5 e
fracflodds, aild prvdBeid trahspodtafion fileDFof A ledsCord of thedisfillAETRctitns.
to 0.1; (b) at nost 0.000009 grans of the al kali

metlA somg gabadimgnts, thedgyentiopalsgl providesyin epmbiaation with one or

w88 ) Rk RO g ARG el

composition that: () has at least 0.3 grams or at least 0.5 grams of theta alumina per gram

of support; (b) comprises delta alumina in the support; (c) has at most 0.1 grams of alpha

alumina per gram of support; (d) has a pore size distribution with a median pore diameter
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product; and/or (d) greater than O grans, but |ess
than 0.01 grans, of at |east one of the catalysts per

w@s@8spefozer ude product. 15 In some enbodi ment spciliR2004/042427
i nvention al so provides, in conbination with one or

re h thods o sitiong.according to the
of of i 405 (LR 49015 yBloci REIRE phied B e i o syl of at east
0.3 BRI 62l RAbt0, Reinfi; (£ Bas @Mg@& aredlofat 188 683hY S ofRll&dst 90 m¥g;
salt's of one or nore organic acids, or mxtures

(2) comapaess onp opplorhmetady frem Caluns ¢11€ ofthe Pesiodid(Batile, one or more

corRuR1S of he o rd Frai S 0t ChiBlng P01 8 Pl € 13 Blmures
therebf; (B confirises Ohe bmofetalEiFamh TBlintn 5 bfthel PRYi0Hc ’IQBIe one or

al so provi des, in conbination with one or nore of the
mowaommnﬁofc@mmrp Fetals Hoy Gelngn oot the Periedie Tabla, oranixtures

k94 AT 805w, AT BB 2 001 g o

oneion @harel é}alurm § metsls porediratiore Cotunie§ betal fcofmipbasids, or nuxtures
thco_ isin (a) conblnle@ﬁgp (g(;ude roduct wth a 2

erepl; G CPMRHSSSOne R P o5he Prriodsc Baide, one or
more@8fhpbndsBHnd ongﬂgnrﬁgegé ﬁ‘mne(lélﬁﬁlg ﬂ?jéep% 15‘?'%1')1& R mixtures

conbining the cr uct wt

thersaf;rék)dras,cpe&fgm of catﬁlystrﬁoheo ﬁ@(llel@.Gfgwﬂs o0fr6m 0004 -0 grains of:
one 3 R b s e e e B
therB6 glu Qbmpﬂée.% vaR&dit#, B¢ 6r bl dohdpdtifds 6ifv%ﬁﬁd19ﬁksor m@ms

pr oduci ng transportatlon fuel fromat |east one of the
thergefi {0} Femprises aealybdenung ong or x@gmoamgadaﬁrm@ybm or mixtures

L e N ap—

- (o) mom;mﬁcs o«bbahaoﬁmopmbfaaanmmmaysﬂ cobgl® rmqmb(mres'thbﬂ&af, and/é1 (p)

has at, | east 0.3 grans or_at | east 0.5 grans of theta
COMpPFISES makegérnegv ARATE SPMPQPRGsaf mCécs& oewmw@ke el t a
al ypishRe 'eﬁlbhﬁﬁnne%‘ﬂ?%fnveﬂ A 95‘(?31.;; Bin@iH itk bne or

al pha alum na per gramo as a pore
mors jof thedhethodsoartdoorpositions acavedingito the ireverttionyat cende2DmpOsition that:

@ RSERSIFPREEY SPRRY L F R0 o b 5 el Bl
com@bﬁhbh,hiﬂ lda@tfl’) 0h1 gltanisaﬁ&:tydr&m%oﬁm{tﬁ a®oildig r stgbIZtmn

has a surface area of at |east 60 nR/

bet\%ﬂenl9ga°§tmd@6ﬁé’ﬁgat0 1Y) MPangideast@. 08 hgrams, atdmtﬂ:@ﬂ Esams or at
cas 6 BTGRPl i i S3blof By 3R4  ana 320

°C a: bd OP&Payding af eadte). 00N gréins bé hﬁﬁo&a.rbdilfsf \&ﬂi a bélmlhg range
ri.ses o&eigor nmore netals from Co th

distrghution hepwerRpi28 "Cord 0 "G lel 0&&\48@,&%13&8@# Ie@ﬁeo ROS 5w of

e i D Ut

grans @GO 1east B0 prams. ofaotal nitrogén;Gid/o (¢3 hgs ainmost 0 000051 gramis of total
.kr%r Co[&ﬁrm 5 rretaI? one.or nore Colum 5 netal
mekE ”rPE‘“’&H umger gram of EQUPSIRNof - () conprises one or

MO sdfhé SnbodifretsCleUfierfion hish ?oxﬁ’&’és' Alomb 1?59 oﬁm @ne or

or 10 nore conpounds of one or nDre fret al s
morgobihe mrsharlsor sdinpoditibheaccording totthe msrenﬁdleaenid,e composmon that

mch,Pﬂg Rpggw%r am f ¢at 3 8%/ Féaét ofng({)) % cg.t% ysts: (zS hds & rIggreosme
distribution with the mechan pore diameter of, at least 180 A, at most 500 A, and/or in a
range from 90-180 A, 100-140 A, 120-130 A; (b) has a median pore diameter of at least 90
A, with greater than 60% of the total number of pores in the pore size distribution having a
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one or nore Columm 6 netals, one or nore Colum 6
nmet al conpounds, or mxtures thereof; (1) conprises

WO 8363880 one or nore conpounds of vanadi um PET/US2004/042427
m xtures thereof; (nm) conprises nolybdenum one or

pory Hiathet %ﬂgs%f‘é#a?@e%%dﬁ ¥ W e e 5 1 = untace

ared NI 3E0100 /5, Xt 16452320 REIL of at ledsO22E RARE (cﬁ%zr%ﬁb@.l d support;
one or nore conpounds of cobalt, or mxturés thereof

andthesunpottispmpsisaprlpming, silichsilicaiaming, n@mntmamemum oxide,

u enbodi nent s
maflelif] oo, b bl pIBE e T R blE B o rom
Columing 5010 dffthe Pefiddic Table, ORGafoTEicOMPoRREVTGS Br ndrd Mbtals form
i nventjon, a_crude conp03|t| on that: 20 (a) has a TAN
Colgmng p- | afithe Perigdigd ableqonsnixtiresdigteot; (8, comprises osqr more metals

o i 35, POSIAGTENE e P EL e B o bl s fom

Coldimat5 ofithe Pamodlb dublecor xﬁﬁd@eaﬂﬂre%ﬂ(gﬂ:at pét ghbrh dficatalyst, at least
grans, or at | east

0.0 ﬁ?ﬁ_sfglggagg)na : a”BF Ggiﬂ%gy %a%%g opBorg (Rglumme metal compounds,
or nitk&irsd BklebP '”(hp&iﬁé;@%’gé? gﬁ%o aR ctals grqu @Bhﬂmilﬁ b MePeriodic

and at least 0.0 ons Wt
Tabigy ohé aymosepmEBinds of oncortmane nmalwﬁam Galuntd @nﬂths Peridelic

TabfY, pf iRy berg: Sntah Reb Bt ot Gobmlys: isest 9000 rarys 85 s or
more Ci@ah 6 iﬁétalsf‘énd &3RéreCdarhn 69h&hItonioudds, B?ﬁﬁituﬂes @tereof: ()

grans of total nitrogen; and/orfatg‘ %’ has at nost
COmPrISEROYT O iTReFS mastals Srom Colwmsk H) of:thel mch@TabAﬁ,p@w Qmaoye

It i. iQn .
confipub SR o e bbAL BB e CRRL T e PADSAEYS o hjgtures

thetedife andbhd) Somiprisesngaeir inha2d 8leaRa B fEbn) Colind 1§ of the Penochc Table,

i nvention, a cr%de conposi tion that includes one
one gp MOTe, CEmpQunds o amoramomeeé%mersﬁ@oafcqlﬁwnclétcm%i’@:w%?able
or 2firek thesr Si ze distribution with the nmedian pore

di aneter of, at least 180 A, at nmost 500 A and/or in

a In @m@l@rfenﬂmigmm @'eam,lre& ﬁmm:zpeclﬁp efibodihBMitsof théjnvhmion may

dlan I r of .a Ie 0. A.wt reat.er

be Pl ERafin HOF oer S B i rih, FhsHkaapE,
featéhes frbhbtbﬁel éiﬂbdlﬁﬁ‘lbﬂgaf&héfﬁwb!ﬁ@ﬂﬁgy O ¥ned with features from any

PCT] US2004/ 042427 pore diameter within 45 A, 35 A or
of therpther gmbodiments an pore di amater (c) has a surface

I eas%ggﬁ%’ﬁaﬁﬁe(ng Unile n—ﬁ’g‘?ds“g{ss A %%%%g]g b'}%gﬂ of e ﬂ'n é{‘i‘éthods and

syst-q;)ﬁencnbmbhﬁeinses alumna, silica, silica-alum na,
a zi rconi.um oxi de, nagnesi um oxi de,
BXP ELF@W SWhPPEW%t%( ﬁ@&@gn%l %@t@a may by addadspithespepific or

embH@ﬁx?enE@dr%l:ﬁbéd"l%%lﬁ Col ums 5-10 of the Periodic Table,
one or nore conpounds of one or nore netals form

BRIEH DESCRIPTION OFEHE-DRAWENGSD! e, or ni xtures

thereof, (f onpri esoeor re nmetal s om

;" B BhtaedsLr S PRSe SRvsan Sl Petememrpateab o thSastalsf dh the ar
withGhe BEHeSit BBHR! 5116 deﬁ@iea laescﬁpﬁén hitPu achﬁf fePe?élﬁ:eT@HJee

or m xtures thereo per gr of catalyst, at
accoma@ymg@irmgsgmh@hof one or rmre Col urm 5 nmetal s,
nds of m xtures

|
?Eg r%\'}lg@ ﬁ%?ﬁ%ér%%#ém ankéttl%ﬁ %ysfepbm Col umm

6 BIGS @A Bed PB@r&schematics of embodiments of contacting systems that

include two contacting zones.

31



10

15

20

25

30

Tabl e, one or nore conpounds of one or nore netals
fromColum 6 of the Periodic Table, or m xtures

wobeseéieagi ) has, per gram of catal yst at | easpcoaSoindoze27
grans of. one or nore Colum 6 netals, one or nore

Col r. 1 res therepf:. (j
corfl Ty 24 BLEND SRBRUAAR.s o erBoliphiais of ool g sistems tha
inchde ittegé contadting,zopeee or nore 15 conpounds of one or
nmore metals from Col um 10 of the Periodic Table, of,. .
mi xFKFddis asplgradgic of 4n embodimant 06 gisepasationsene &t corabipation with a
rom Col um 15 of the Periodic Table, one or
con?ribc?gﬁg Sirr%%hnds, of one or nore elenents from Col um 15
of Fli SHeriscitimatitadflag embodimént ofi b &fenidigrao6é in ¢dimbination with a
further enbodi nents, features fromspecific
contACHBE SRS of the invention may 20 be combined with
fea I pratcTel j+ j :
o B Rl T 8 ool B B befiratis zone, »
conitacting systemangd dblendinpezored with features fromany of

th ' . ln furth nbadi nent s, d
o oL 735 a AP o e xEresefr i proyter ey % kiR deadl apdghude product
for &Y SBBNAE 6f ¢dMRALRL 1R ude’Rell WiththldaQhtaBdROdI Ment s,

additional features may be added to the specific
enblt- #dme graphical repeesentation of weighted apBSERb@Ite@teDT Mersus
ec

. ' t.] il
enfSON T SR 8955 BB Rl ATl s s
ben®lG. © iph tdbiubationlof papre@ntheiva bt opdrtits SF Erudé ifised aaf ¢rideProduct
refe ecﬂce to.the 30 accor%afnw ng _draw ngs i n which:
for pp @n{)q) mentokeoniacipg thegrudsfeadath thorretalistsa cont act i ng

2 ]}’ StieMokd m&%ﬁﬂ&&%ﬁéﬁe%&%?@nf& of Pg@? !fé@%ﬁ crude

contacting systens t Wo con i ng
produst far. anImbOiRORof 06R8SngREF chide Feet! WHR 627 catdlyds. 3A

B.ar h ti f [ t f tacti.
ayeiTEivd T BB oficroln (0 00 BT P B e Oty of
contadtifg &ube FeRlk it foardieRRAN LRI ShtefsSeparati on zone
in conmbination wwith a contacfing system 5 FIG 5 is

a JdRedd s eewphigal reptssatitationtof §-valup bBerufiproduets vensus run time
i-nat i it h. n {] syst.em Fl IS a
e Tk e e e
seflGal} iva Zapkicalrepesdtitaivn oThebhPdrefan @ttkedydrediicbds versus
zone, FIG .7 1s a tabulation of representative

run g fer embadigrents ol gentpeting Gade feedewith fodifferentpatalyst aystems.
emngl MR, Plap oAU RG b tionGreEdiE dontth, Wiehflsdeliff Sreight

cat al ysts.
percentage, of crude products versus run time for embodiments of contacting crude feeds

with four different catalyst systems.

FIG. 15 is a graphical representation of change in API gravity of crude products
versus run time for embodiments of contacting the crude feed with four different catalyst
systems.

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

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

various amounts of a molybdenum catalyst and a vanadium catalyst, with a catalyst system
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FIG 8 is a graphical representati on of weighted
average bed tenperature versus length of run for an

wEdediassnt of contacting the crude feed W th paerREcos/042427
nore catalysts. FIG 9 is a tabulation of

.epresent ative propertjes crude feed and crude .
that ey Ve s B A e S SRty SRS, P ich elass
beadsced with two catal ysts. 15 FIG 10 is anot her
tabul ati on of representative properties of crude feed
and16x 18és a bulation of propartics pHomiderfeed apfl cousietpaeductsdfor he
crude feed w t.h two talvsts., FIG 11 ks . a.tabulatio
embgptiachty 6 fonlictine e TR D e & e B el hourty
spaceORlRSfdsng crude feeds with four different catalyst
systenms. FIG 12 is _a graphical representation of

P- Gud9 &¥a ebulatiop pbaapesies of emide feeds andrerudpprodgets for

. of. . ; S
embGRREHBRbobuling SR Tt dichy Gl JofERnd tebdbeliibles.
r epWhile tedhiventionfis ficeftible Ro@Rioup irddificationy andaltbmatiee forms,
Ver su ,run}sghrre {,or mbodi ment s, of contaget'ng_cru e
speciiie gp nisgheregf areshewn by ayay of skamplen the drawings. 1he
draviid: énﬁgighb&ﬂ schRP SN Pbd ﬂ{ﬂefgt«)(%cﬁﬁhﬂg@ d detailed
ex%res ed In wel ght percentage, of crude products
descyiption shereto aré net ihtendehiodiinitthet inverftiondo tiectartoplar fomie disclosed,

f eeds 5 w,th four different, cat.al yst syste Fl .
but Gt e ponam i pteRtipR 510 CaHE AL B BRSO R rAad alternatives
fallifig by thefspieft WHQ sBERBIhSpreYedk fi@ntibad defed B the appended

enbodi nents of contacting the crude feed with four

clairgsfferent catalyst systems. FIG 16 is a graphi cal

S xygen content, expressed in weight
DE ﬂ'ﬁlmsmrude products versus run tinme for

enitudiaffbstibodimeit R ded inventivhs de deeeritred hatdin i Mure detail. Terms
di fferent catalyst systenms. FIG 17 is a tabul ation of

used, hespip e definedas Soloit-t i es of crude feed and crude

Pr eAldgig. fé'f‘érs %&Mﬂ@ﬂ%@%dﬁ%&ﬁﬁ%&ﬁ@ﬁla&&ﬁls?r ude feed

with catal yst systems t various amounts of
a AP igdmiiyfirefatsab AR gdtyeatd 580 (60 “Fxt APY stavityisds a
cat al,yst t.em, 3 005/ 063930 PCTI US2004/ 042427
dete{fﬁﬁ‘fﬂf‘%ﬁ’ﬁ%ﬁ@@ﬁ@gﬁ&%& catal yst and a
ol Atbgen 438l Y QoMb 85 SE (1B EARE focd and
ee

y
FIG 18 }iﬁsdra tabul ation of properties of crude
the cande pioduet aw avideiersnined byéﬁﬂgﬁ &D629cont act i ng

(1 SR bt B PGS REB hEhdta ot Bir the cruce
produabatk ak dewerrmined be RS TNEethbd 5007 uhlesrighandseanhetdRned.

products for _enbodiments of contacti nglpqrude feeds at
var foasPhabieresc refeg to asghalienes thal arensoluble i DerHgnen tGspgphalienes

oD G b o B0 et st her eof ar e

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

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

Periodic Table, and/or one or more compounds of one or more elements of Column X of
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10 drawi ngs may not be to scale. It should be

understood that the drawi ngs and detailed description
wobers@s®3ere not intended to limt the inventi poTh%2003042427

particul ar formdisclosed, but on the contrary, the

bot i i I ifigcation ui val ent
the DA} 13 B Yeh X Errelpondif h chfibin AlFher o ok AE, Fs18) of
the Bériddie Tables Fot exanyslat iCulung 16 @ldniaf(sP)refdetoxtean dade elements
clainms. 15 DETAILED DESCRI PTI ON Certai n enbodi nents of

from oty dn of Biedeatodicdkable askler onerasimrore somppundsaf ane or more
[ : i as follows. "ASTM
elen}?ﬂi%‘}ﬁgn#%&%nﬁn&?llsgdafﬁh %?gl?}%gé ggﬁg'sti ng and Materi al s.
" Aith tlyr soopt I thisdppiisation, Afelighy ofiu inietaldtord thePeriod®ldble, weight
APl gr ayi is.as 0 determ ned by ASTM Met hod D6822.
of apppRBnd 9%1‘%/ BsEH o1 %@r?@&aglcmle@wm of & glsment from the Periodic

TR GO o G AR B0 B R g o

weightof metaltor dsweight offedementd &of exinple, i€ 0tlgrains pf MbOstis used per
sraciof v Sl BiaE o e ndlindepimme b thy gitalyst i 0.067

mpé}agrﬁgraﬁgatggg{ers to asphal tenes that are insol uble

i n_pentane. asphaltenes content is as determ ned
by “Someniinefrasitorhe oveight 06k gampdnent ima Gebstratedfagresample, a crude

{ X of th i,odi Tahl
feed S8 pogRICE O @l Bloah RRoSip oot e g gfreeotage
baseGainithia tofalokeihtcoffthe uddirate. TWAbEm” irdTeiftb Hhirts‘per million by weight.
corresponds to a colum nymber (for exanple, 1-12) of
¢ heCrude tser ot pradut mixtpey refesnigithe mixtyra that @ntacts the catalyst

dun‘% RlckSine refers to one or nore netals from Col um 6
0 b the Periodic Tabl e and/or one or nore conpounds of

oné&Digtillate” efices talhydfacarbofio witha iligf range diseibutidh between 204
o | W-N v} enment (s)" refers to one ,or nore,
C (AL nd S5 BT SH SN Diflre condet s 5o gppined by
ASTON®M&hodD5g0EONMPounds of one or nore el enents of

Ool“ur‘m X of , 33 WO 2005/ 063930 PCT/ US2004/042427 the
Per Hetgreataras| wsfers to auigen, nitrogan; andjonsidfur oontained imthe molecular

struchaBeF s HybRlafbbf cForodiind PhnBlitis o5 Befpifiapd bF A5G Visthods
E385forexgbalyD8762 f61 otal Gittdgen, abd [4294/16r Refir 08T tallBlcitrogen”

/or one or nore compounds of one or nore elenents

d
rEferg ?%H%U@&P'& fempennsls that baye.a pKaiof lesa thaa 405 Basiciniizogeadan”) is as
deteﬁ)ﬁjn_é&b? qu%imam)@mﬁg@i ght of a netal fromthe
wel ght

Peri odi ¢ Tabl e, of a conpound of a netal from
t héeHpdnogenlsaurdedhefers todiygjndgenf araiored comepitund andriot Benpounds that

wher e PHSeR t Aude e e the eI FPRIO e N e BYRBERND
comptundiy) 8 thelcriddere¥®! AMHydRigef s60188 nay TG BIPs Grot lidhitdd th,

grans of MoO3 is used per
hydrocarbons (for example, C; to C4 hydrocarbons such as methane, ethane, propane,

butane), water, or mixtures thereof. A mass balance may be conducted to assess the net
amount of hydrogen provided to the compound(s) in the crude feed.

“Flat plate crush strengtﬁ” 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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gram of catal yst, the cal cul ated wei ght of the

nmol ybdenum netal in the catalyst is 0.067 10 grans
wPeeosgs3oe of catal yst. "Content” refers to thepogioghidosnd2a27

of a conponent in a substrate (for exanple, a crude

feed . a: | __produy crude. prod expressed
as \j\d;éllqgah F acfﬁ: nmgzr’ avc\:gxltna ﬁfﬁiﬁg :Efpé ﬁ?czud%g 5%%%"' Off; Poppounds that
are tiqtidl athdh:td tefhpér!aﬁns Hid pieddiee (2D 0D 1 MPL herdithfiRafdfSred to
. %,,m [ 1ion by weight. "Crude feed/total product
as ‘%‘ t e cogynosiiop dhat jecludssia rombipationof gne ef moreeompounds that
-3 ' ' ") i » refers to
are 48 A TP witn BHE bIof Qirixtindghat HeSblidd i, ©) To L0

204’ PeriofitOlatR” mfids f¥ihe Pefi6dio Tableads sPecifidd BfPthe International
U .Di sg;,l | at e ‘go tent is as determ ned by ASTM Met hod
nipg gp ¥ ure-3ud Ap istey GUPAG), dloygmher 2008+ ogen,
and f ; | o) I t
o Dptalh mialSat pf igenit oldde e i abkafl merdfd, AbAElH metals,
Zind grs@Bit) civetriiunisor deditsindtims cheresfn A Bniléi of metdloinahetal salts of

ni.tragen, a D42 f r..~Jotal basic nitrogen”
org:&éq, %?lgs fgﬁﬁqe?ﬁr@ér&%%dg‘ggﬁﬁmlﬂgve a pKa of |ess

t hamvitPo-CRASInR M due® PMICR " BontentSreoPs ¢ %{ ﬁ‘ﬂfy'lﬁ‘é afb¥n resi
ASTM Met hod D2896. "gwdroanosourge" Pef urgfé 0 p residue

rempiaveh#iier evapiaton andepyrplysisdf arsubstrate OMER cnddent bsots de@Bmined by

11 4t resence of a crude feed and the catal yst
Asvgg\ggh{bgﬁ‘pfsg@i de hydrogen to conpound(s) in the crude

f e€INaphtHay defegyd hydticadoRRYmpBaentsl tith AWoiling xﬁﬁ%:éldistribution

limted é&qo hydrocarbons (for example, C to i
betwrep 38 & HORSF aadh 2002 "GP0 at 8102 AdPa. JVanbthaccontent is as
deteRHin@A%y ANRIVERtetild F33Ur €S thereof. A mass bal ance

may be “conducted to asséss the net anmount of hydrogen

pr 6INif&Fet oefedsdo. aivkply vamkdiym, irod, be combigiatida eblered0
" FLat, ate cruysh.strength" refers to conpressive L

for gfenfe %WE&*H_ tgg e%l%t%ntﬂtmciekrva@ad&%ﬂ@m@ Py &ubinations
therédfl EM@tNi/VAFeamntial %@d@é@mméd%?wswneﬂo%%%& " LHSV!

refers a volunetric liquid feed rate per total

t
Vo r‘ms/@? " refers kg/ermah aubip setess pf gasped culvic neterof Cide feed.

Tot v .0f talyst is cal cul at ed , Summat i on . of
ar | Fop bR oA Sgabih X3 cltiig JRUE o romnic bygen
comglescisi thatdlo et dave a S4rb¥Ey 108009 383 ). Roh-ddPB8RHAic Qordiding
"Liquid mxture! refers to a conposition that_ includes
Orgagic O X2 RSPEPLWRS G Hde,: bahare poblimitgd tas etherss eyaligepthers, alcohols,
e . herei.naf ter
arone RN, RoRAts RIEERRsort ottt - b U5 B B
carbexyliengrionpt i on of one of nore conpounds that are

liguid at  STP, with, one or nore co nds that are

o B Bndapabie gheti2fere f commegis QOB of gomponents tht
are gifdsi A TP Tabl e as specified by the International

Uni on of Pure and Applied Chem stry (1 UPAC), Novenber

2003 (reptizetior) viahiefor AP-vehiel’ sefofs to mgamieral aaiueswhick fepresents the

ﬂoc&?aﬁ%!n&%ﬁ&eng}?to? Lls?phaﬁ‘énl%% Ii1|1 % cTa et 1%6:5['6 f)g:legﬁination 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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zinc, arsenic, chrom um or conbinations thereof. A
content of netals in netal salts of organic acids is

woa00sesmsei ned by ASTM Met hod D1318. 10 "M cr opERiusedie/042427
Resi due" ("MCR') content refers to a quantity of

pyrww su strate @qglah@g £ IYO@ ‘gsgaé‘? Astrrgine

thesbyfalw@TM Met hod D4530. "Naphtha" refers to hydrocarbon
mgQ sv¥thab0|llngrange di stribution between
ESteiiig comporenisdat l?%"eé’t qilingypngedistriuinn kbove 538 °C
(mM)ea&det aeciﬁy%fmmgﬁ?d ¢p1M Method D5307.
IVIFe" refers’to. nic vanadl um iron; or

co rrESGEaB’i’ refiers tchﬁmm:lmfd cithik féét BEgaxper baire] ofeheleSeéd t he
van.adl iron, or_conbi nati ons

C Dol byed” R 7 a8 B UifbrmrboR by ATV Mothear BSRETM
th‘mmwg% to A NGB! 4ERS 0 gﬁg&ﬁ%@%@m “HBHBEKOH per

as per cubic neter o

grtam Qos]q’)@ﬁsmalﬂ iTAN éasadetarmined yaAS TVbMetiexd Dédpounds”
k8Fsob ds that h
car D91 Pete iR By Gio R w3 Betiteangs ot Butiva briviegh 343 °C
(6500°ernaamcs3e>eﬂg(e 000 BFRAWIHE MPS! YRRY chitbnidt 8s @a&nﬁﬂaéﬁ tradsT™
E L% Birs cyclic ethers, alcohols, aromatic

ket ones, al dehydes or corrbl nati ons thereof,
V\/nr- >
e R Bna SISy 567 RoRaAE o i s
determmednmmgoiS’EMrMemethat are gases at STP. "
élllzatmn) al u or "P-value" refers to a numeral
Vil of this applispion, itds t bruedsraeedihat by anained o
apr%&?ﬂw&lﬂtﬁ@ﬁi’ostr&e&&%e&i%‘bﬂf‘sﬁe mn'Fé E’%e'&?ﬁ;e Bd,otiae SF method

value is describ by J aus in

may bme@ﬁeﬁem/oamm&rgmdm teanfoe smcih mpm t ene

t t.ut f. Pet I
Gelrdd ’h%n?w%%‘?"gﬂ%‘gu“%ﬁF?.FQ’F‘EISﬁ‘@lﬁlzﬁjydg?)cgﬂl@e@%?mﬁﬂg&@amm
and menmbﬁrzed Omwsaﬁhyﬁaemdal EAMB LAl 'Crudditre grg{e?ansoéoﬁg‘?seml-sohd

fer toﬁs%‘31 di ameter, nmedi an pore di anmeter
and/?; ido Stabilizatien may dnclidre ubis nastiniteé th oeno @ p8ton-condensable

| 40
gesed, WHEL SO GhBRIEhsTherBo B 364 o3ROk er E0U 1010, 44004
SuchFﬂﬁ?Mhmﬁﬁéth&d&ﬁéWoccuﬂsﬂ; btmﬂhnz(t%/l@ ﬂ%%{)?ﬁdtib‘ﬁtahﬂ&f retorting site.
1 Q, m e use (0] etermne
S oot Skt pave noxres dilled pubciecionniy dittlled in a

e SO B AE SEEErFhtn

(for eggm;dgm@phth@,. cbstilb@tts HGCgaadzfm tutivizatisg oitd). Distilktibe aftiudes, but
by ASTM

is no{@?zg%g ‘f(ggg'%%sphenc dlstl.ﬁa on 1¥1St&10 anacﬁord\?za.tclengnqi d?s%(ljlatign methods.

Undistilled and/or unfractionated stabilized crudes may include components that have a

carbon number above 4 in quantities of at least 0.5 grams of components per gram of
crude. Examples of stabilized crudes include whole crudes, topped crudes, desalted
crudes, desalted topped crudes, or combinations thereof, “Topped” refers to a crude that
has been treated such that at least some of the components that have a boiling point below
35°Cat 0.101 MPa (95 °F at 1 atm) have been removed. Typically, topped erudes will
have a content of at most 0.1 grams, at most 0.05 grams, or at most 0.02 grams of such

components per gram of the topped crude.
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"TAN' refers to a total acid nunber expressed as
mlligrams ("ng") of KOH per gram ("g") of sanple.

w6393 det er mi ned by ASTM Met hod D664. " VGRETMISE00/842427
to hydrocarbons with a boiling range distribution

oS Ol exfbs it piobe i thE gy i itaf e 10 be

trandpbred to codventiondl yreathihe fapilities biynewBiortatioh ea8fers (fortdxample,
., 37.8 C (100 F). Viscosity is as determ ned using ASTIBI
pipelpasy Bycltsq anshipg). (fhercapdeshave png pf Worgmsiitahle properties that

rondb O, HORERRAOE et ehlagel Sultls oy B8 BhRBH b 1o a pfportation
carrief aridier 4 eedtment faoidity, thes igmitinged edeconmmidealn®ai the ed

. nd/ or .recalibrated to test for such property. ...
disagyantaged filend hs eooRnuRia valie BAY besiohtant ateesyolt that includes the

dised EALREALANR (GRS Bdhicidob RLiTH foFRbngE CeartslBH) andlor cat
geReopetties of disadyarseged-cewdess anay iaclide,rbut arpuicd limited to: a) TAN of

atleg i, af ot 55 Siseafectiat eosblo e € ARLE@ry stappis 196) a ot

Ni/VIRE8b it o772 1eb tey. o2 bP8 1645t 00D P ofLAIBNI/V/Fe per gram of

stabilized crude. Such stabilization my often occur
crudese) agptabheigtaatnms cantent o€ afleast OS5 @rams of beterogtopstpien gram of

crudf ) orpei G e B o O oS B i 1R 28 B s L
asphilestieh coivteinOo it QASCE 04ty FC CRPRARABE Periirh oF RAMES h)a MCR
boi | i n]% range distributions (for exanple, naphtha,

contQﬂt of P.’; aqt.é)gqqoz.\mns SEMGR pex, gqarrbtaﬁ Grade; al ? ggqtent orf] metals in metal
salts?%‘?é%a!gh@ﬁdi&n%ﬂ agﬁaﬁd@ ?0063“4%?1% of h]%téiQ#BlJ e R enid: or j)

eric ati on ods andf or¥ vacuum
combinations|thé¢reof) Inesbirecmbodirdests,idisaddamagbdorude may include, per gram

of CigigNBR AR SOt Rl b2 s TG P least b Beamas ghesidue, at least
0.5 gR bf fekRIBe Ar A leakfRS Fregn.@oﬂ%ﬁﬂﬁe.ofn SORHINSIH ReiS the

. gramof crude. Exa(rirlp es of stabilized crudes include
disadypotaged emde snayt kavp ed AN i sanggdnan Oddor &3 tai2 0.3 or 0.5 to 10, or

t t d_or of: inations thereof . ..
0.4 o B30 oo PR rlo S8 s ARG e, bETEER ofpispvantaged
cruds; wedy hidvata shlfut eagéntodableadt 0L.005 gampoitdedss 0.0l ganh ¥Latdeast
boiling point below 35 C at 0.101 MPa (95 F at 1 arm

0.02 geags-peen renoved. Typical ly, topped crudes will have
a Hx%h?@%?gédigz%gﬁgﬁg?&gﬂnggé@%dcﬂav@?ﬁ‘&pegﬁ&qn&[ﬁiﬂg; l%l.ﬂ élot

at nost 0 conponent’s ‘per gram o
limitediop el TANIdEat 186t IZG; BLAH0:062A 36nteaiTdfldbRasK0. 08 gridihs of oxygen

e RS LRSS0 5 b G e

per ghdn® At BRIIE fERE id? b higher M¥n UEARARAEdREY BBr ERIPIES 18 R for a
exanpl e, i pelines, trucks, or ships). Qher crudes

. p! pel )
crudgiged vaileABl gravity ofiatdeast 401 @ axonpast of metalhintmetaksalteof organic

.o 1 di t aged. .Di sadvant aged crudes. may, be,.
aciaRATIACTINAIN SH5S of BebAC A Hn 67 ofides G PolnRRgipns hereot.
t rDRbhaRRtaded @ildet YnaytiReladé, PRAEIEF dsddVah@ENQWIE at least 0.001
value to the disadvant agﬁ cfude. The econom c val ue

grampeal logst @005 grams, onatleass P\di gramp af hydrotarbens witlea boiling range
distribution between 95 °C and 200 °C at 0.101 MPa; at least 0.01 grams, at least 0.005
grams, or at least 0.001 grams of hydrocarbons with a boiling range distribution between
206 °C and 300 °C at 0.101 MPa; at least 0.001 grams, at least 0.005 grams, or at least
0.01 grams of hydrocarbons with a boiling range distribution between 300 °C and 400 °C
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di sadvant aged crude that is deened too costly to

produce, transport, and/or treat. Properties of
waol2ena06390¢ aged crudes may i nclude, but are not PCTMSted/ 042427

to: a) TAN of at | east 0.1, at least 0.3; b)

o TR sk 1l o BO€ b i B0l B o el 3 of

hydgfcaﬂﬁn@mtha blcahng rdngé ﬂ&hlgnm:ﬁﬂ)enﬁedﬂ 400/ FeRares 5 0070 00101 MPa.
cra@ F‘?& ruﬁ heter ons content of at |east
Bdy| Ao Plles BB ARG » P STgen i isndvanipgrdeorude: apleast 0.001

a3 4 0208l 30O o Yo s

disttibution of aDwogr h@ﬂs"(ﬂ)ﬁt {momxmaaht leastO.(Mdr grgma,rat ddastd.008grams, or
h MCR f at st. 0. 002 grans of _MCR per
at 1@&%@?{91&3@?8 BB DOROG RGP glﬁtrﬁf%p&et‘z@% 100 °C and
I i
20098 a&@ 101 Wa@wu&sﬁ@ndf gﬂﬁnsaﬁt 1le§a€% 0%899%&{ er 31 grams of

netal s per - ram of cru natlons

hydrogarbons=withy boikingtange dlsuddmgntba@mn@()()d’e alﬁy300r?ﬂ at@ci,01 MPa;

ot 1950 it g FeRE0PS o o oot Togrd of hydlagons with o

boﬂ&gamg,eam@imﬁ@w%em 300 °Gland 408 cht 8.191 ma, ;@hd at least 0.001
r esi | n some enbodi ments, the di sadvantaged crude

gramg, ot Iegsy 8.005 gaamsr at desge0.01 eranes of hydrasagbons wath a boilingrange

In certain
dlm%r%gl g% &%F%ab S %’%éﬁ age% crug@ per gram of
di Seokediisadgartagal ctddes My inghide, Peribrh Of dsatveitdgeaicnie, at least

| 005 | 0. 01 |
0.00) E3nsy Aot OF OO Lgatoamst rast W eraine abkisireesgeapsorieboiling

rangd AURHHRASK b _ﬁfost g{d *Cled 8110 PP B additidh {offlgihed bofting AN

of at | east an oxygen cC eas

composos. Jrvaieallyt ﬂm@@nantﬁgedmud@hanpufgrmmf disadeahtage)l crude, a°
nt o ranms of C5

t t | t 0. 04
contenl o SRR DS oot B geachs et Togst AL BgRSr ¢ b
de Sbme disudvimRsgdderGdA mARERIE; per éﬁn%ﬁﬁmﬁ@ian&ge& EH.Q@ at least

y of at | east e) a content of

_ feed with API@?rawt
0.00kgranss 25 lpast Bt QS gramssorgt lessiAl @rwﬂwdmeadmnls adithta boiling

mggdg%ﬁj%ﬁoggf\ﬂs £ Tgptop %‘ c}vlgnﬁ.,?m of crude; or f)

com t1ons ereof aged crudes may
I nBomel disareanrtagcaioradesthBeitiviade,qee grah b eisadiant2@asd brude, at least

001 t | 005 t | t
o D e i i i

ranggﬁfs&{HuQHﬁbP& R'ﬁﬁt"@@n’CQS C and 200 C at 0.101 Mpa; at
| east grans, at |east 0.005 grarrB or at | east

0. Emn@cmﬁyilsadmmw anidem‘dlamghté)ehmatadmgmgah@pmccsses
descpféegltl{ell'%u% %gpt o%ﬂ%ﬁ% thg,flliqwq'l\xggggiggs of the

worl@. 035, @ﬁ&'@m@f aﬁﬁ/ §Uu@€éﬁ @éﬁﬁ)rﬁ\ﬂa} QaaddOfar 'sﬁgisrﬁfﬁﬁlan Santos and
di stribution between 300 C and 400 C

CampormsipsFpptingGubodSuszy Chad, United I@mg@mn Bmth %nadAagola

r.ans,, 0r at
OffshiECtiblen Boidt B v Blerb iR Lol MlsFHi8 i 1florhig tittra
di ‘Siteatirent o10di shétanepied ¢0eECn P@nﬁﬁ&e%@bro@e&ﬁ@ o
acgsadvant aged crudes may include er gram of
dis Sch thal ghe grudesese acqypibie fog fransportation anor
treatlefd0> granms, or at least 0.01 grams of hydrocarbons
Wth a boiling range 5 distribution of at nost 100 C

at A @rutie hnd/Ba disdvirtastd dduddOthaigis 891Be tradted Basin 18 r&8Bed to as
r . -Or
“crudé 1oed”, T%e 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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at least 0.01 granms of hydrocarbons with a boiling
range distribution between 100 C and 200 C at 0.101

wo/hRsnadosh east 0. 001 grans, at | east 0.005 graperuRberdinazer?
| east 0.01 grans of hydrocarbons with a boiling range :

bt il BB i
herdin Q% Q6520 fHe dovids it oPWESt P&k TREh @RS crude than

di stribution between 3 and 400 C at 0.101 MPa; and
the gmude &eds oncloser to ghegrstespendingproperties 6 Qrmmdo;ﬂm the crude

feed, iyt ribabng e SionO i V0% REAR shide Tnft. oSy S 18Kt may be
reﬁmtldlesadyﬁ@bﬁgﬁsatﬁfeuﬁ eﬁereweﬂhaﬁém Sefihfg eﬂic?éﬁb}é& Pre-
di sadvant aged crude, at |east _0.00 rans, at | east

treatmend may iagkide desulfurizatien, demetallizetinn and/ongtanaspharisalisillation to
Ilng 15 range distribution of at nost 100 C
rem}g%é gn%&lﬁp in addition to higher boiling
c orffredieieng of s yiude #ddyin acberdshiceavivtpitivegitshs Qestdibel Asrein may

content of such

e L B o e i
conﬂhﬁ Bns SPRFo Sk Iﬁgﬂe &ﬁ‘%@ﬁﬁg didgs a%%ﬂial(ﬁﬁ%r i hatﬁ@efst 8 operty

I sadvant aged cru east
of alcaa:btfe@l 005 bgrchangeddry amtdctafthe @nile fgechwith@he or more catalysts

relafye fofE 38 Bropetsy of ticsrupibed a0ty embodimentotortriute i
perfﬁﬁ%ed AGh# ffeseRR oﬂr%c?en%ﬁﬁev aLGaae gmgf,mmsagwhg,aﬁ;gen

grans, at | east grans, or at |east
sourge iranesr morgrhydeacethess Wiat bnderisertainrngntactingeonditions react to

proviae ety SheiPfon it 87 s ch {5 comiRiRAGT intioe s foods

pr @@sk ésa séhedimtic bf bontastiigasystehN OO Khat mblulﬂes’iécﬁltaa:ﬁh% zoneé 102A

in{méed to, crudes from of the faollow ng regions o
crudejge %?118&%*@0@8 @mer %dﬁ%@om @&utt’he@ g.aoae pay be a

' EXMpl;pe Ioﬁa cﬁhfashng Bonecihc]nde e sEokmi beﬂayactMe adixed bad reauiok,an

cbulffiof 4 Foackifn CPUTEO A RERR RN G508 Adidiped bed
reactth, A4peR YeudioR 08 LIiAA8SiqRIAdniddRr. Th Serbdiny Qﬁﬁoﬁhfents the

accept abl e for transportation and/or treatnent.

contastingsysie Brondirsaupled ta.ge affehare &cilitst Gostactofithe mudatfm! with

A A i A AN A

r egle tomgetingroderady ehide he bhmoed tidsl P: Efdr eﬁﬁnple, two
descrj bed herein, is generally suitable for

catalygigh, lnsoomremkerimepisoconineb abthe cryderfepd thr@gﬁraﬁf@;aéyst of the two
catalgﬁtg %a@%@gucqﬁg RRES thE éruﬁf: fiye S‘fl %ﬁ;eﬂ{ QRUEE oPlh g%@gd AN

escri be rein are closer € correspon
crudp fexdevith dwe wﬁoﬁ&mtaliﬁ)chsrehm abtmﬁhtﬁtbe c@;rtemanﬂ Iilta:lﬂeaséd‘IAPI

o B o it o Sk AR oo e
residdBRamMEA Qsﬁlfg?aﬁtéf} ng&ﬁbl‘ﬂéﬂl&ﬁ. AlthdsB Préperils Jfﬁ?edcm@&aduct

crude F r oduct
change by at least 10% relative to the same properties of the crude feed after contact of the

crude feed with one or more catalysts.

In certain embodiments, a volume of catalyst in the contacting zone is in a range
from 10-60 vol%, from 20-50 vol%, or from 30-40 vol% of a total volume of crude feed in
the contacting zone. In some embodhnents, a slurry of catalyst and crude feed may
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5 refined with less or no pre-treatnent, thereby
enhancing refining efficiencies. Pre- treatnent may

wonelseg®seesut furi zati on, denetal lization and/ eCT/US2004/042427
atnospheric distillation to renove i npurltl es.

. _Treat of,a Cr a ance
inclp e B UN01 10 B B0 Entnd, G614 38 o ittty per 100 grams of
crudefBeCintHE coadingzbhet he catal yst(s) in a contacting

zone and/or 10 conbi nations of two or nore contacting

Z0 r(éméamng gouditensdnithe cczran@ngaaona mmdnée,&;]lbp@rqoy lumd to, .
tem gt Bron S 0o SORMERy BT B0l (GTFEES phoreot

Conpicting conditiénstin goree geitboklaféhts hre c%ﬁﬁsﬂaiﬁ@qﬁbdiw&tascrude product
..cont actl ng |snélperforrred in the presence of a
withsspeeifie promeridesnd eppstaitednthe contacting goaemay rmlrf\é@nﬁ -500°C,

60-902c270-486 6c rM%Qf?@f ‘?g Bkl m%gq%ic%%g%h@ mad, LA 0.1-20

condf t1 ons react provi de rela
MPxy ﬂolm}/ﬂ’aﬁ-ll)wl?a) oe6-3 Mfwrﬁi@ﬂwi df the drodé ﬂaedmnll @enér&ldfﬂrange

from (4055 Dl e I b ot~ 0D Orcr LIk | Bt igbeciments, LHSV

is atq@a@.t 991' &qe@nﬁhﬂ% l¥és@l§ﬁ“d6i‘ t 163620 A CONt act ing zone
a reactor, a port I oh of a reactor, mul tiple

po rlm ﬂmbedmfena in sdiitlothe hydragenisomae nsm@phbcba:em gas (for example,

hyaf5EE B s Ghip 3¢ B BhSeoustiaraien saes & Bisihrvds g pikatly ranges
frond GQCIWOOOQ\I&W 10081905000 9P i’ qi-st GOONRLAS 915 c((joo@%ﬁ%ﬁ 5-3,000

3a £l u ui di zed d reactor, a sp react or,

Viyor 491808 iNrer /mdeemtaeted withithe eatalysiés)e r’f&@dxym sourpe in some

emb?acﬁ%& %/%ﬁl?égc o? aI?ne cr(%sgléﬂ{j é} c\%a?%i 'B%%%H%e'conmmg

Zone a(‘r!aihyrsgz(ssx)ay e, oo eixaniple) Gitogehehelil) andior Bzon. The carrier gas
r a batch process, The contacting

may 1y L}t HEJo Qe @mds feed andlor QO‘Ud%féh%/]éX@O%%ﬁO“&@dﬁﬂeemﬂTmﬁng
zonés(’!@ The eatiel Q/ait]n'fag -alk8 eIk g:i‘[{:}@g lﬁ‘P{étc%nteﬁﬁﬂé Aorte( §f Ih BSine

crude feed wt first cat the two~ catal ysts

embﬁél;mrn@d abpdogen wiraehéforexmieplé,doydrogSnmethansbr atharted atay be used
of the reduced T ude, fe th the second

as a gy §asgtang§%c?ré:3]§§g ?‘g%&g 8??5‘3%1%7&‘?? and i ncreases
APIThe Bid@6gén/soukd o4 J ehtef BRASITIRYohe 1 @Bb-cw-r&&wtu the crude

Ni / VI Fe- content het er oat ons_content, - resid

feed in pondwit 10Amr sepazateliyyvia gpndiitdfien dnicontaciing msm contact of the
emdSGRS11A 5y o] SR 8 SOBALE B dlyobf Sl o

someémbodiaentsagds. &f sdnhe entboditgerdts Qd:aﬂietrfgas) Becopibingd with the crude
a v

catal ysts. I n certain enpodi nent
feed ahear é&hvﬂwgﬁh &S 'fraeqndﬁgt l?énél‘hisegotahprad\a@ﬁg@ eXity qopacting
zonellQQGand\éﬁ*e{ n%‘fafa?g}é rggggq%) O/éonﬂ{utfl'i@m 30-40 vol % of a

total vo In the contacti ng zone. In
s ohEse@mtatldn mmt 98, thesctrude prodﬁcmﬂzglay siayé:edeparmlﬂé fiogrethe total
39 WO 2005/ 063930 PCT/ US2Q04/ 042427 nc de rom
procEhlsiie gStyaly Knov pemio e, BT §Xorpls; Gisdcafd Sepatation.

The &rati@ pMluciifay éagps %%Péﬁbn%ne ¢089R oraslt i o taﬂﬁ then be transported

contacting Zone. ntacting conditions in
to trangpariation garrieoy pipelimes, storagtevessls, refineriestothérmrocedsingzones, or a
combination thereof. The gas may include gas formed during processing (for example,
hydrogen sulfide, carbon dioxide, and/or carbon monoxide), excess gaseous hydrogen
source, and/or carrier gas. The excess gas may be recycled to contacting system 100,

purified, transported to other processing zones, storage vessels, or combinations thereof,
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tenperature, pressure, hydrogen source flow, crude

feed flow, or conbinations thereof. 5 Contacting
woOaodiosisams i n sone enbodi nents are control | edpb®mus2004/042427

produce a crude product with specific propert| es

56 TRk MbolhblE GRRLASL RS RR 5o Aol s procce o

total proaua@mpafdrme@uiwe ofrﬁ:\oré ESHIL e Uohés. 1T o m&’W
4-10 MPa, or 6-8 MPa. LHSV of the crude fee ﬂ’be

Sepgégéﬁfafmth%lwgéc Prcrdvﬁt andig®s). , 0.5-25 If, 1-20 h"

.sone _enbodi nent s
| s a%gl %gsa{e %ﬁjﬁé’aﬁgs Ff?“é . %contggurfgesﬁ{ nlmtfat includes
twoar tiate ¢opamting Bores. In mlesemmﬂd 78 bénthetinbhiySidnd irﬁ) includes

oge urce is I|ed as a gas (for exanp
coniplehE RS T3 14, RICK. G Ao Ty fosbusonpcingyeones S02CHA, 116,
I S Ao A1 11813 A a2y Wi

zoneanﬁ bnBreattoR, 'Dlﬁ)d)crukiaﬂ'éeﬁntm catadtiiy An8/108 viedeindaita04.

h the c t St The hydrogen source, in sone 15
‘?’{nén ﬁ’&u FEeT Rt 1§ ombined W@}b@(@el@))drm source in

condlﬁtcl 0“6%1:1 & ﬁﬁo&@eﬂqg{b he %oﬂt%ﬁr%c%flnlgg as & Hiix or S gt%lﬁlg as

may be, for exanple, nitrogen rum a
embqrﬁ@e@m a9 showgds FIG8y 1 f 34, anldtiﬁ ¢hd hydsogeén sobhececanddte thee@girier gas

lLow of the rogen s ce i,n_ the con cting
may et e g U plbre & Ol 18R G b G derdcepormieiy e nduit 106

and/bhig aClifca6H Edifitet QB B Now!of eiFide RIAY, Mﬁm fe, conduit 106"
hyd;}g en source (for exanple, hydrogen, net al?
Addgiog g) hydyogsa S@B@G and/os thexcartiar gas cogater tarthe flow of the crude

feed; oU réé]ghﬁrrcgﬁgln er co %to é{%ﬁ ‘%‘E% gﬂ“éf rli%'ff‘@gﬁ EQF;r?agﬂﬁés r \(/)\ng;eﬂ

t h€outactad thec m@b fefedomﬂﬂcutélyit@s') i &oﬁ&&ﬁfgﬂioﬁé}w! *f&ms a feed

nﬂ_@é@% actl ng zone 10 contact of the
ana‘F%Pé‘%CtIBS e Qqswmg rowritH4. In FIGS.
3A ahB 3B, ﬂx@%édds%axﬁ ﬂéwﬁoﬁ%ﬁ% 956k pzﬂo cdititing zone 116.
embodi ment s, gas. In sone em %I nen carri rb

i sCerfatsingerones 102, tlﬂué titudey ﬁﬁ:hfdeeﬂzeamdim cﬁtb@sﬁy NsQBEHN in
ct..may exit

d
FIG. 28 et eaB it 2fhcine Goneck Pouf ot o Sbremieoapiasting
zoneddAd wStshd;&@m FIG. ) Wiceld Birdh exitOSntidifg GhHd wm%ﬁamt 118

and gas may be sggarated fromthe total ~product using
ande@'éﬁﬁ%?%ﬂ@%&ﬁ@% paration techni ques, for exanple,

SRS Bl W1 R i o

114 andéon sputtadting ZB6e 1 06t ARAEDHE tethl MOdEAT Thekstal RoREeRRS |
ot her processi'ng zones,

age refineries,
contal}ifl 56t YA PRST GamieraEke 1} éng sBterruserpmtipn deng k08 via conduit
10 e S G 84 e OB e NG PAE T cce

Pmdl@f(@e\wemmnbyk%ogemnchmmae and/or carrier gas.
The~excess ma cled to contacting system
1339 ?@?laaﬂc P¥ B?i%}fnfef pEgperationgens upsitpamdtes,

contag féni/ﬁ)iﬁ e, difdd
2%%5 063930 PCT/ US2004/ 42%99@%%%% ﬂ%‘ﬂg ‘X@d? gnters

separatif z08¢ | 20 vialvendwit 422 f bestpaiatinn zhee 20, at easteSjortion of the
cissdRMNE S LA RGNS B RELI IR, LD LR OL 0L

membrane separation, pressure reduction) to produce the crude feed. For example, water

may be at least partially separated from the disadvantaged crude. In another example,
components that have a boiling range distribution below 95 °C or below 100 °C may be at
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separated to formthe crude product and gas(es). FIGS.

2-3 are schematics of enbodi nents of contacting system
wae@stobato i ncl udes 5 two or three contacti ng poras2004/842427

FIGS. 2A and 2B, contacting system 100 i ncl udes

e BRI GRS 02 Ml AR o RS o2 some

embodith@nd, ianBast @)2tids 8f ndphtha shlioRipdud@Pmeterblafle than naphtha are
separate_contacting . zones in one reactor. The crude

separaigd fiom tbe disedyandaged rgudes e some embediraentsiat leagtza partion of the
i j i S i d with th
sep A SRSl Sephidliai e B0 HAFERTR' MO, Chlced

i ntThetcheledoed ebthingd fivansparsion z6ha 1 20,8n sdiie e@ibbdinfents, includes
enmbodipments, as shown_jn FIGS, 1, 3A and 3B, the

a MGHP GHERTIRAIGHS Svikh 8 befting range distributiomef at/least L0 & or,lin some

. o i C
i R A R 02 gy
crudedestt includes & mixtiteont compohents wittien Bodling winge distiibution between

LSS, bR 2 s o s i

sepakdiRnGioHsl €20 ind QR Ers BB taSARAR RN @e,%ij éﬁ%ﬂfnﬁl@ nﬁ'l@%ntgéeﬁng

the crude feed with the catalyst. nt act the cru
zongsde HIGH 1 h3vie apyduit £36 torbecforthergroceysebtocfofiia dradengroduct. In

somb 2 8oq BlshiSs Wparin Bh 120 e Pe posiiined BRReamy o dogpmgaeam of o
desaltitg ﬁﬁﬁd&ﬁdrlpmﬁséili%%e ERB DR A&LitsNInBRRfe dykferh QO% via conduit

1 contacting zone 1 Cont acti ng zones 102, 114, 11
12'may i nclude one or nore catalysts. As shown in 2

0
cortitre THRGRE, B BRI BB AR iy s Bame s

+ . or differelt Bom3Be ctulde féak Fartexamplecthietctudeqitbdndt imity Fedtenbiadt with a -

via.condui.t 118 and enters contacting zone 116. The .
erud biSER irent 1 iocopBn Berehg emIORE B alarderaguct having & viscosity
that B3etlaeh ithSVisdoRity OF ' ‘ ; '

zone 116 t o1 > f%lﬁn%?ﬁﬁrg%g?ég?‘g uégtﬁ ° %Egdstﬂ gtogla{gp%gacl%ggl another
example, tthe cryde prettacttrnayybe bleadadi with ediderhavimgtaEANrthatze different,

thereh Brfilind N Hhdct TR RAL b HAN B s iean g AN b theierigle product
and theerkiol The plefdiiCprodiemay belsuitaBledBt GhngdithSord ;ﬁ%pﬁegg‘ﬂem_

zone 108 via conduit 112. FIG 4 is a Schenmatic of

enDdHEHD 6. & wegeatain srebpdinarts, rade fegdenters contacting system
§ g -
100 G BoRRA 104, 2k 1t Pordohor the AUUE I ALl it S8 Hiflem 100

. topped or unt oppe ers
via comviiui 28 abd 2s introdeegukintt blending penelPI. Iatbldmdas zohe 130, at least a

.portion af the di sadvantaged crude is separated using
porti ‘b%’{n‘hF a’i}@g Pm@ﬁhlsi %q\{}ﬁ%e ‘?ftth PROPT BREGRIPESSS Shieains (fgt example, a
bydrdTRFEILAR R AR A phinaii6 St
4 the crude feed. Fﬁgj’r111 e gng‘#g?%\ﬁg?e drﬁ%?} Okf).tgﬂgtef ﬁ{égés:?mde
feedshararpd, b yruiefeads tor thikupes théreof)its prddact ableddat pdduct! MThe
X | e, onponent s that .have a, boil ing, range
procP il GATRET: o rena e RL e e sHFe e io
blendii}fon@ 430 3P ufNirbakiSdh BfbAARE 20h€ 8! codhit 182! K mixing system
separated fromthe di sadvantaged crude to produce t ey
may bg lggateq weqr neprblending zone 130. The blended product may meet product
specifications designated by refineries and/or transportation carriers. Product
specifications include, but are not limited to, a range of or a limit of API gravity, TAN,
viscosity, or combinations thereof, The blended product exits blending zone 130 via

conduit 134 to be transported or processed.
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enbodi nents, at |east a portion of naphtha and

conpounds nore volatile than naphtha are separated
wo bousiobee di sadvant aged crude. I n some enbodi meotras2éis/ngzaz7
. least a portion of the separated conponents exit

o br By Brtné ARG Rerd Smis Bt separdtion bhe 156 HirSugt Sonduit 122,
andahd@idhdvantaged érdgé l4deSarated BS Bievisushf d&eHBATE foPm\hé Bnfle feed.

boi ling range distribution of at least 100 C or, in
Thegsnde feadithsaicntent contagting sysiany 1081through conduitit 26 nAtleasisome

Typi cal | t epar.at. crude .feed, .
contpEflts BoM e AMBigh uoliB B DAL s i ESikmitgae. v
leastlia portidaf itheecrivéd ot edROcohPeting sykidBr E80arfd erflérs blending zone
200-800 C, At least a portion of the crude feed exits

130 fhrough senduitd28y Oieer proreayHireamtnsl/ ersmedeas entey bigndingmone 130
. i (B_FlGS,
e R Sond i OF o AR Ll sER0ES d Bl e

productidEheblendedtproduet exitybiemiidy done180viasondiinl 3an zone
am or, downstream of a

12 b it d
d egfa o @%ﬁ&fﬁénk? fhe e uetagdor tae Mended prpdintare
tranSpdried t6 QRéfifely E}Qi/&tyaﬁﬁé&?;lélg(}a&lﬁ%c?ﬂ@wuh% Pécﬂ}dﬁlg&&ﬁw/ r'hlh% blended

sonme enbodi nent s, e product 1Is
prodyctimay bh grocessed eprodnee commenrcial ipkdduetsrsuch ae matsperation fel,

eeql. r. exanpl t he crude .product be. combi ne . '
healfifhel WlicRRS T chtomisals. ShoceasiBh Eiayioeliay efRiiis bt factionally
distitkxgg th ichle ipfoduchdrsiafende® BEEAudt 8 hddude deSGtfibleMistillate

that .is between the viscosity of the crude product and

fractions. \Ip sews empodimentsethecausie produetniberended prarhics andioe the one or

H%ﬁ I with crude having a TAN

I?‘1‘:)1}@ at ?@%%r%%?w{'%?ee'y produci ng a product that
hadn aoﬂé\bhabhdid itnents, the lt:melemaddta:t dwh TAN bgatcmuﬁe)og’f,gﬂ?ﬁbt 50%,
an e crude. e e roduct nmay_be suitable for

at WF&?%&’@E&“PM ‘%eﬁ‘SF %nﬁg\é af thegrude &eds fnspme pmppdimests, crude
dubt AT PAR 18 THA%E W B8, f g6 3 |

P B 5 2t U8 11607 OHR G, SEROPL LE A6 SHRTLARL I of the

crude feede rln gertain evibodimenis; thecordenptodnet sy at AN bI@t mokial, at most

nduif, 128 is_in duced in bl [ one 13Q. )
0.5, FEREH o R oSt s 6.8 a8 Gpoed Dbog G0N o By Gl et wit
frequdntig et RANTL0003 268 MbRSFqiEhtly 0t Seat 0.001 CIP{RREERbodiments,
streans (for_ exanple, a hydrocarbon stream such

f I
TANghthe crds peprdvetmay boin aange Sram 0.001 to A, @rOlrtorOe'Z,g; QdS t0 0.1.
f ] Xt t hereof . .t
58 EnfiEnn LR ol BN Lo
90%4 etadostSO%Ug et most 1004 atimest 2heoeaimest 8% of the HOEWe content of the
directly %%o %FI endi ng zone 130 or upstream of such
crudp ﬁ%‘ﬁdﬁlrl?g cpislProqust dbFRAE embadimentsyiags miptal N ¥ Afesmnieayin a
rangB ©f 1 B0%, §6-705;, 20-4088or BbSRH Bgﬂfeq(?ﬁv}l%ocon?— ?Dp{r?g{&glgcgbf?ed. In

product ‘may meet prdduct ~ specifications desig
certairpétinhedimests athed cnxde prafusplms; péi gramoaforde roditaciotal Ni/V/Fe

specifications _inglude, but _are not |imted to, a
conififtia roslel Gpom T 10 erapms e g e, Fpadl” svpasloadt §0° grams,
or 1 RTOCERMNRL PD6° basisC Bl cdhifn RhARESHeRS, WH'GludEXhd & most 2 x 10

bl endi ng zone 130 via conduit 134 to be transporteclg
gramgrof prioGEe s busomeemipdinass, 063 g6l RCV/ReSaatest 6 thexFude product is
70-130%, 80-120%, or 90-110% of the Ni/V/Fe content of the crude feed.

In some embediments, the crude product has a total content of metals in metal salts

of organic acids of at most 90%, at most 50%, at most 10%, or at most 5% of the total

content of metals in metal salts of organic acids in the crude feed. In certain embodiments,
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In FIG 6, the disadvantaged crude enters separation

zone 120 through conduit 122, and the di sadvant aged
woroEmeiseseparated as previously described toprerusédindgdrr

crude feed. The crude feed then enters contacting

dui t 126. At .l east,.sone .. .
I N T
1-36% 103004 B0600 of 30-5008 oE MR dstal coktént ofmeald BPRbtalsalts of organic

.portjon g; tge crude product exits contacting system
ac19%09 d&‘h@“ fegtls Opganignaigds theheeneraly formeusgal sebisingiude] B, are not

. .25 { | endi
linf D, oSROOTE acRls] GRS 1B SR SO R RnBRS. B amatps of
carbuxytic téids nclude, prtackusdt limitédioDhaphithe@ndagds, phadeirenid 8ids, and

bl.ended.product exi tsﬁgl endi_.ng zone 130 via cond

t

bengag acidl, T getal Aosim i Hhe meta) ales ma inshain Allaltmetels (forrxample,

ithiting éﬁﬂb&&s f : refiner . .
I andjré giﬁq%lpt reat nesﬂin?)f é%%%g/ &} {fgre%ﬂ%‘fj&a%‘ﬁﬁ‘% calcium,
andthﬁaumD,é?cdlmdn 13 drmetals (fomﬁamplcpzinc and estiniiam) ,r?dlulﬁﬁx 15 metals (for

ey Ci roduct s, such as transportation fuel,
m}%‘%ﬁ%@?&’“@y‘%@}‘“ﬁ“ﬁ%@%ﬁ%{ CXGPPlS: & Fogaitg:  PBEEEes thyraeky
| ndhi¢ei@aifl eboliinhdes, Heddrfe hroaatd 1%@%' thil cdg:‘rt ot bdells Il YRetal

crude product and/or:blended product to produce one or
salty,pf ereanie aeids, pewgram ofsridmprodiet, ommngerori MrBORGO0 1 tgsems to

00004l S0 opd B S B0 Shont ik G BT S

0.0000 i granmdosfihetals tis metdd aley st giio deidh at oF P\ prdduct. In
nos 0% at nobst 50% at npst 30% or at nost "10% of

somg cmbedigents, g fiaksogisat pEmetals in mefabsalisiob organistasidsafilecrude
{ - [ _ -80% = 70% 30- 60%
T T s
orgagirhasifisiie thescrudénfeedr ude product has a TAN of at nost 1, _
or 'SP emBodinells APD aravita of Piscogs predeét spduced from comtact of
the dru@afeed iwith cRRIYAL, at BRTonfhcBRY &m?&iﬂon#%f,\'ﬁ)-;f (ﬁ)ﬁ,%-‘ii%%, &t-110%,
, of” t'he criude

| east 0.001. I'n sone enbodi nents

or 100-330e of wwegragitsaoﬁtllm gwderfocdﬁbolnmahmﬁ@d_ t']méht@,LZPbgravity of
. SO odi ments, the crude
the %?%&rgquc}?ésg? %\r}ltCl gf‘#eﬂ} 1?@%&2&8% ent of at nost 90%
at Inmastairb@ifbodiinefi®the Ae pRbAUBR Bhs 5%0{%‘1%{%&‘ af okt 5% Ok most

3ofyt he Ni/Vé&,gog_ont ent of the 25 crude feed. The crude
PR drast Hhrevisgosisy oftherasudenfesd o In soumg embodiments, the crude
ds o B i - 8% 5. Qnds0% 1 207H0%., Or. 30509

prodatar 8 vichRifin Al Fs 0% 20-30% B s qli® isfosippt e

crude figed d imzomsembadimentsphepisedsicy of ths crude préfuRiisel nidst!96% of the

s oS Ry G5 ki a1

120 S010%ot ORI glaviy-fe 6T 0’1 x 10-5 grams. In
certai n enbodi ments, the crude has at npst 2 x 10'5 30

r Wrsemsrentjodimends, thecrudeprosiubilttisrmetotad hetefvatdngt @ntent of at most

gr : 0
oo il Sy ORISR 18, L1 S5, RIS O e o e
crudefeedeld cedin dnibodaents, e divie Bhtuct H&;saﬂogﬁi ﬁggf&%iﬁé cBfSnt of

a {ogt al cont ent of netals in"neta organi c
at leagt | Ysat deastiO%patilessn§§Peacr atdeast 9984 ofdhe tote hetbbdtorns carttent of

the teeqto Of the total content of netals in nmetal salts
o% organic acids in the crude feed. In certain

eningomeenibsdinddts, 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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WD 2005/ 063930 PCTI US20041042427 the crude product
has a total content of netals in netal salts of

wWOoReBReH3aci ds in a range of 1-80% 10-70% 2@(:@%0(”042427
30-50% of the total content of netals in nmetal salts

leas? R, S5 Ichst 049% 0F el WmiiEcorishf oL e g Esea Bl;.r?s%%é%%mdimems,
the kmmrks&eﬁ@fm@éﬂ@éyouﬁcw v@qso%bsmlm% jlilowaﬂigissﬁlﬁu

aci ds, and sul fona Exanpl es’ of 5 car ic acl
confentofithecrudefeeds e not linited to, napht hen| c acids,

h th d b id. Jh t al
Dob Phe SPBpfiRals e Hionem 25 8 e B udeatp st gray b at most
90%, laP oSG 2@ most 10%)] otk nvROTW BF a @6’191 RRFGERA cfknt of the crude

al kal i ne-earth netal s (for exanple, nmagnesium

feed; dpsetsarn embadiments, theycrudeprodhet bas artotal sitrpgen cantammtt‘at least 1%,

w14 R AR o RO, AR A R crae v
m i sores embediehts, Bakid witrogdnlcdinteneHP G EFRAS SrodibtemAy MdRost

950/produc;‘;[{?!;]/as a tot %I contento of metals in nmetal salts
AL HPHAN e bl 0%b.at mash % for et mest §oafitbe basia nitrogen content

of Mqul%%o%%cg %S:a %gﬂ%%@%»d%%gg t%er cé*urr% ;910&91?.‘( %gr%a%@sg&forgﬁggcn content

of a@c@lré %, ot le&t G0 2t lgast86%) br ardeat 89 VhoMbie dhasis alttogefcontent of
the or |$mac:| ds per gram of crude product. In sone
nts, a total content of netals in nmetal salts

of IPEdRE b&ﬁm@ r Qe %
80- 120%¢1gr 90- ’}‘{8‘5}:2? e%e&?%téﬁ?t%%ntent %?“ﬁ?éﬁ%&mm

0%yt mpst S8V ot wbst 390y ahinostal)’eoriahmpise 5% eftthe brygen.cohtent of the

airh &8 it the crude rodu
crudE e 18 SO oo e R o et B g geppoRicnt of o least
1%, atleast B6%, arleast B6%%; onitdedst 0% PR dk-AR%, cohfent OF the %de. feed. In
% 90-110% or 100-130% of the APl gravity of

somg ﬁ@% Bisf e @Xygen coatenhofithe pmdel Pﬁ'é‘ihl(% is :AFa l‘agg%lfmmyl -86%, 10-
o 0
70%280-60%, 6¢ 3@90%%3?1#; n’%)} nE: el Jofgn% o og o%lg em%odunents

[n cerfain enmb e crude
the totabenmtint pf cﬁrbca»tylmsid cﬁjﬁ%ouﬁis ofaisd cnﬁé%wro@lct ﬁiayrﬁesﬁ md3900%,

at i sfil ﬁt\é'hgé%ﬁaéf Boits op it GERiemi Rk the Sarmsglis ggidicpmpounds in
the chaledeed fIn bertfid Unbedmaiie, ty I’%é%l p?reg‘%ﬁ&f has38ot4l é&ﬁéﬂtto\f cQ{boxyhc

the crude feed. In song e ts, the viscosit
acid eppapeunda ef frleartid ¥, phleast 3A%s ot 10GYBOD%, (dnat REsA%E oﬁﬂmyotal

t ty of th d
contdlt oF B S i R 8851 L Yo ot e AP
gr Bnsoime enttdithietds; stleedld of ganis U9 SITBOMD IR sTnay b@reﬁﬁé&ﬁn the

dgg@éiut has a t ot al heteroatoms content of at” nost
cru somRscsmbastments, Gathoxylioagidsand{er metal satg affcartioaylic acids

may E@E@m@ﬁg%ggﬁeﬁe@%{og? H{nﬁ Eérbg)[lyéfcr}:g agfulﬁg oﬁée e(gq%gteglcompounds

certaln e Cr

Carbbuegtlisragisls and nom-oarbokylinf codhirgihg b%aﬁitc d%9gedtcomPotidsIH Werude
et er oat ons

N LTI Y YT K G
eSS oGl e gl P B

ChIOIQ%IDSI@Ph)Gont ent of the crude product. In certain

odj he crude duct has a sul fur content of

e oru eHrgyiuc;,t In cgriaip e@%@@ imepts, has an oxygen content of at most 90%,
at most 80%, at most 70%, or at most 50% of the oxygen content of the crude feed, and

TAN of the crude product is at most 90%, at most 70%, at most 50%, or at most 40% of

the TAN of the crude feed. In certain embodiments, the crude product has an oxygen
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44 WO 2005/ 063930 PCTI US2004/ 042427 | east 80% or at
| east 99% of the suffix content of the crude feed. In

WG o008/0639B®di nents, the sulfur content of the etwidg2004/042427
product is 70-130% 80-120% or. 90-110% of the sul fur
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oy TR
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mvéa?ft%ﬂ%@ 001 r (>3 gramscof Aysirgear arbpas with acilingrangg dmmmeu between
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e nti e rou anal ysI's O e

and "g ﬁ Lﬂ:{’)‘? Iga%%/}ﬁf{s %&gﬁ &9 § PIGARE @@hgd@sﬁbﬁg%wb Bibgiling range

dlsmﬂﬁﬁchpﬂe‘lwéémomﬁgﬂ $38 dctoargd@aal ysi s, nass

spectrometr gas 30 chronmat ogr aphy) The crude
prlémgme emhqndmmmhn cmdb(pl:bdmmnsludes,spea gramx yfiemde pfddaat, at
Vit t 8 % at 70% qr at nos
st 8100 ar TR G Ry 3ar s HRB oo DR AR ROR 87 ahipast TORNC at
0. IOIOMPh hﬁd@f Bdeasp 0@BY g}msseﬁiydfseafb&g%mﬁé bEMRES rdf}¥didfibution

0% or at nost
between 100 °C and 200 °C at 0.101 MPa

In some embodiments, the crude product may have at least 0.001 grams, or at least

0.01 grams of naphtha per gram of crude product. In other embodiments, the crude
product may have a naphtha content of at most 0.6 grams, or at most 0.8 grams of naphtha

per gram of crude product.
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the TAN of the crude feed. In certain enbodi nents, the
crude product has an oxygen 45 WO 2005/ 063930

w00k 0639094/ 042427 content of at |east 1% at pbeAfkboo4/042427
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1203! 81190-21 0% 0P theefldne &m&ﬁlt of Mrﬁﬁ%fegﬂ befe Bfifde %?&iﬁcf’)fnay have,
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per grapnefrredy mmydust, aesides catendimal mtgerﬁsgm @enomm $grams, 0.0001-

0.5 iy 6800556 b, o143 s B2 el oo Bt
Wi T icertald) erdbodindents Sihke bmde { B20a BIORcontehiCorr At 1 30%, 80-

ndi es that u take and/ or consunpti on of hydrogen
12044' ?@il% ok e MPR qoutent ot ibe ynsi#d'bgip vehilg/the crudaproduct has a Cs

B 950ck BN 5 o SR

. contentrod thmmwfenénfésqemhgelﬂcuﬁiﬁ?mf Ciile. :le (?klbolgdiwﬂ&ﬁconm of the crude
. ru roduct : as rans
feedd{ BTegh 400 wess 0%, o Tegpt ﬁl/apgé'a? GoRehatanss GoRfaRt ofhe crude

. feedrvﬁﬁE&hQMﬂR bt i eride #8d cg§é° vaf@i‘
at | east 001 ans, ore fr om Wé@ﬂbl gﬁ’gor%ﬂelo content of
+ the gydp feed rl@@pme Loﬂlmetmn dbq:rn@mmﬂ@d}schsphaltdnas cartent of the crude

feea 3 ¥SHnhhats AREH bR MUR Conthitaf incriaR the Sighility of the

crudbﬁeeldftmgllbredmnﬁxﬁﬁl buti on betvveen 200 C and 300 C at

O. 01 MPa;, at least 0.001 grans, or from0.001-0.5
Ty em H&Mh@]%m&s pontentand MERecontent may be

comﬁaiﬁﬁﬁ id ﬂ}H%dé:g{ﬁ ﬂgﬁ%%ﬁ L awpefh%ngﬁg rbéﬁn%fgd%élh%gl 8scgN§r %%ponents
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exanbuﬁ%\é%%ﬁle egql é gs;gp@@qu&&%g%éﬁgé feed MERgrontent may
be re@fdé&ﬁe@l‘x)@g UAL sunfbf a éﬁé@é torg}ngg’f%l %ﬁﬁﬂfen@% C(I.;B‘:g]%t%%g 61%815]&% product

with a boiling range di
MCRycangent xra hemeprosented Hys#is irhe) smﬁsngzyam:onfpare;busowas)ho nssess the

net okl b  Sehei RO Rminciiy indhit e ALl B crwe wpders may
be mwmﬂg&ﬁoﬂHYQS‘%Vﬂ] %95 &@@186% 86%. 9h 3B Re eﬂfbo@%nén&aﬁtrauo of
rans of nap htha per gram of crude produ

MCI%@qpéqn% @ﬁ@g@mﬁgﬂx@duct wasphidtenes content is in a range from 1.0-3.0,
1.2-2.0, or 1.3-1.9.

In certain embodiments, the crude product has a MCR content that is at most 90%,
at most 80%, at most 50%, or at most 10% of the MCR content of the crude feed. In some
embodiments, the crude product has a MCR content in a range of 1-80%, 10-70%, 20-
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product may have a naphtha content of at nost 0.6
granms, or at nost 0.8 grans of naphtha per gram of

wo zed@spseduct . 46 WO 2005/ 063930 PCT/ US2004/ O#$a62004/042427
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t he crude mal nt ai ni ng relative

bstantip|le chapRe c Hox exampism it may bedesirabla éo snlxiselectiyelyfreduve TAN in a
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orudf AR ISR Bl B o of BlFer SRponges Lot

exarmslafsulifae] résidys; B/VYEe, dr VREOE Mathis alanhé Efdr@:?&i‘ Uptake during
betf ween the high viscosity conponents 1n the crude

contagting ety befcancenirated” ond AN gadugiion; 884 ngt aporedustion of other

confy 6e B2 Lo TR i UL A o,

sincevieys ofsmch bpdregemisatbotheiry usdd sourinde @harcoshepopend s the@ude
MCR. cont ent

R A TN TN T T
acceb@bR)to nftePRSRMEnt 408/ 0r %h?%oglgﬂ&ﬁshﬁg' c?t#iﬂsgﬁme | sl 513%1% tfeed may

conponents in the crude e crude pro
be megg/effigigntly treated begedfices FAN-witligut di6e Sdkging sulr.80% of S.
ontent of the

I n enbodi nents, a rati,0o o MCR
or CABESRARE ff Y Baard shulbiinetls o b iomenioms i nplatig gne or
mord 5lRmkstdls Sndlor onk-of 1éor® meldls dn Bsppdrt. The metals may be in elemental

form or in the form of a compound of the metal. The catalysts described herein may be

introduced into the contacting zone as a precursor, and then become active as a catalyst in
the contacting zone (for example, when sulfur and/or a crude feed containing sulfur is
contacted with the precursor). The catalyst or combination of catalysts used as described

herein may or may not be commercial catalysts. Examples of commercial catalysts that
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In certain enbodi nents, the crude product has a MCR
content that is at nost 90% at nost 80% at nost

wO008s/08503qt nost 10% of the MCR content of theperk@Soo4/042427
feed. In sone enbodinments, the crude product has a
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range 04808 bRttegrams,i0.005013 geans 9.003-0at greans, en091eb08 grams. In

Luce( o h), d APL . IR
sonf bR MES ) b Sl S9R%eA7) 8 HRb  Cotamos
5-10emétds). Exajnples@f Pohmini. DN&leinbfts dtfiudd phos s. The catalyst may
nts, _one or nore properties of the crude

rhod!
hﬂ‘f% @863 15%[{3“% I & element ¢ontend, per ereen efcatlysain range from 0.000001-0.1
el 1| ' t
granfehEODONE08 £IA0ATO0YEDIA Shdilor BT 00 ek 0 o
ex&mpirain embodimneirs, detdlysa blodudes Coltinyn Saheal(s)v ¢ catalyst may
haver educre T?N [ g 20 C de feed t hout al so
s Prfrarn il setely<C vt Cilmne mefalishcontens o arleass A99AL grasms, at
least((f.OF grafis2atbddt 0.9% kfals ants itld Sangbifol Efbooi’lo.é/%lnﬁég.%gé -0.3

thi s manner, hydrogen uptake during contacti
gramsg 8,008 I grewe;' ord-D 1TSS gratsc tlh some ambodinents) theechialystancludes

h nts. . Th the TAN of . th rude feed
tronf® 0013606 g Chliia & I RS RRAOIAT. LK | oss
embadimenishths yaahg emclhaesataamhqisrwem@ﬁg) iPad REMER 188 Rlumn 6
gonponents in the crude 25 feed. If, for exanple, a

m %advantaged crude has a high TAN, but a sul fur
co oy l. & t and/Qr
T R b e e D 3 O

withwag or ineremetalseffdm Cohmid § and/eoCeldming 7- B us endldNatio lof Oelumn 6
ur. Catalysts used in one or

h% reduci ng, sul nore
metaz @?} et} may ge MA1aREs BRB Grbng0; hrdPuere2-8n e molar aggiceof
Colubti#l &miRll &) 8ol 91098 Ghay B f JE%Q% o0 20! @g@g&; 2:5. In

The netals nmay be in e ormor 1h
somefmbodiments, thel calysthinclndes floluiiné 5 elknadny(s) & alidition foehe

combhlr?attleolnnofq?&funpxg 6 metal(s) with one or more metals from Columns 5 and/or 7-10.

In other embodiments, the catalyst includes Column 6 metal(s) and Column 10 metal(s).
A molar ratio of the total Column 10 metal to the total Column 6 metal in the catalyst may

be in a range from 1-10, or from 2-5. In certain embodiments, the catalyst includes
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i ntroduced into the contacting zone as a precursor,
and then becone active as a catalyst in the
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In certain embodiments, the support includes gamma alumina, theta alumina, delta
alumina, alpha alumina, or combinations thereof. The amount of gamma alumina, delta
alumina, alpha alumina, or combinations therof, per gram of catalyst support, may be in a
range from 0.0001-0.99 grams, 0.001-0.5 grams, 0.01-0.1 grams, or at most 0. 1 grams as
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30 sone enbodi nents, the catalyst includes Col umm 15
element(s) in addition to the conbination of Colum 6
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of 12 8551418 EDPdiEichtfea salzlyeAmacles foBed by Sefingiss incorporating the
COlzeo_l i ? gisfeta%gglh% %%gmné%}gdpgg@gl negof %g)rﬁ% g{j Q‘O%%Aygz;% >
Overlaying ametalen top oﬁﬂmﬁwﬁma:]eﬂshaﬁcﬂahbm havigg a substantially or
bvania, U S A ). t, in. sone
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the cotabpisractividy pf desatalyshyMethods tegrepareig oatalpst psing eveayt methods

R O R
paThe Colfinens 5400 efetab@@Yarnt sugpsrt ARy te Qﬁiﬁe@@ﬂ%uﬁtﬁ%ﬁ%ﬁiﬁiélg
i v

.am)l{nt and by such_nethods as required to

equiprpnt o dpfiea fabvans:s-Waierl) /samorisnaniy. Taedininmsss 610
metdS) ippo e npY be PiSed e ARbEIIE: sdlhirhte, Balipes of
suitablegnixingeaquipement inclizchumbitrs; statioteiry ghefile R taulslis, AVIGNEE mixers

cata t, extrusion,. 25 nmethods and catal yst cutting
(for GRbThIe) Bhech i . SRiimitna o) et sk s cardany ibengenRmlly

knovir e brak KRSV, | i - ﬁrg,i -
y from 85-r 3%&%:1‘1for a %ﬁlﬁ’) E)?Vﬂ{ ?Lﬁngsh{]#r%r%%xtﬁgngpe, Sosr 10
metal{s)ugpord mixturea nlg/cortainrenibodintentsytheshateals and mitedafntil e

ext L s .reached a desired | evel  The heat
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In some embodiments, the catalyst is heat treated at ternperatures from 150-750 °C,
from 200-740 °C, or from 400-730 °C after combining the support with the metal.
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active metajsmay bepibstintialls dispersaddn dhe supgoitn PoephratiRasefisuch catalysts

B 5P R4 e Bl A B BB fo i

etal) S. 10 Patent Application Publication No. 20030111391
to Bhan. I n_sone enbodi nents, the support may be

i nppegHainembardimentsa sheta @lumaﬁwpoﬂm beseombined withdfojumns

15 QT P ok Wi S50 s
alumma&ﬁﬂxﬁmol(&nm Bal0 rhétalsn‘mcﬁgﬂ atay &2 hehtl theAcd Bt Slempefhture of at

nts i npregnation aids._.may be used durin
teash 7o B o ot ot BRviBahore s eiibphies vt & median pore
diarh&tB¥ &I Péakmo@& d? hiBAly gﬁclﬁme%i(:: %&t%é%%i?ﬂ&ﬁ%?%peram of at

et hyl enedi am net etraacétic anmoni a
moskilPQtes thereof. In certain enbodiments, .a cat aI yst

0 gVl SR ] cEE B3RS B 4 B
prepaigirdesdriben Béded) iy Be confBifdd With aguﬁpaf?édadawyst al@oPh bulk

the heat_treated shaped support having a substantially
metgj;catadyst. olnsomgempbogdiments, ﬁhftmemd eatalyst ay inslude Golumn 15
Vv r
et POESRE i A S BN Rl oy o
crushedintay poWdemamﬂi art md@etp@rtidlmslwﬁomt hﬁOmbﬂin)!,t 2-45 microns, or 5-

act he catal yst,. Methods to prepare
25 40 l’elg’ifdél\ﬁfslt/iiz a‘ﬂ’ gﬁmyshi%%@ Supnog taderp B embedded metal
Rlsome R bﬁéﬁﬂe‘ﬁ'& g:ldn\ng:{ég F%g)b%%nai%support ﬁ%]subgort and then

han. The Col umms 5-1
Bth’nd@de-tsmgl standandi techinfqresiodony a @lyd bayingmt pdresize dnmbutlon with a

medi i apieget ) ¥ et e SRRE Acomagg i on -8 A

SUIGoﬁiﬁlﬁngﬂiéloa&l}%ﬂWhtﬁ'iﬁé@ p&%ﬂ@h@%@gme%ﬁdﬂ%%tf at leasta

m xi ng equi prent i nclude tunblers,” stationary s
30 portign of ithagetel towegideynder shersyrface of the embedded metal catalyst (for

example, embedded in the support), leading to less metal on the surface than would
otherwise occur in the unembedded metal catalyst. In some embodiments, having less
metal on the surface of the catalyst extends the life and/or catalytic activity of the catalyst

by allowing at least a portion of the metal to move to the surface of the catalyst during use.
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(for exanple, batch type or continuous type), inpact

m xers, and any other generally known m xer, or
wgensrakdsy known device, that will suitably pregragétandzazy

Col ums 5-10 30 netal (s)/support mxture. In certain

SN T TER N TR
catdhTEGANES Botthdt offtfeRRifabRe with aldhRleSfgegort. In some

enbodi ments, the catalyst is heat treated at
Q5 ixng-of 48 componeih of digs 4dlyEs changes,dmsome

t enfptareal oF ! :
em sy SRR 158 B0 L RS 6B
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ColpRg Soral poak s ip Xy ¢ RSpeERn of ther Golganit oide to the order
. : I 4
of 1RPC.SRAnG 19:1%&! F%ﬂ% %sral ?f@%&{%ﬂ%&:@ﬁﬁ&% d1'the Qa%lf%tmq{folg

bel ow 500 or a perio [ range
broaddening and/or ebsenee of patizums asspciated with Gobhrah i6lmetalifmanerilys

L ST SRS KR —

randd@ile baderad MaheEreMl dmicase.” Uncal ci ned" catal ysts. 10
When catal ysts are prepared in this manner in

c ofior example. mplyhdepum trfoiidieagd et dluthing fuppordiaving a median pore

: t jally dispers i.n ,th upport.. .
di réetgdgfa L5 onlks%% o‘? H%S{Cbﬁ Qéﬁgﬂeéé‘f torgﬁ?%g@%?/%gya’%ieﬁmﬁ%omde
mixtat. cTie tolybdémizd ick3d Hae a dafinitecp tterfl (for lexampR{definite Dog1, Do

dﬁfﬁg géléi t brielov et al. In certain enbodinents,
and/gr Dpgs pgaks). , thealumippieelnmpd trigxidegnixtyre may herhaab irgatad at a

f ] t L

e e 30 G UO0TID b PR ol HPBLS Ao idiBRS
pattern fpromelybdénumdioside n amkadysdifiractionespeetyurh ¢fdp @imple, an absence
of tHe" at ed ft a tenperature of at |east 400 Cto form

ﬂ} ef”b%a%'yst having a pore size distribution with a
e dh SsmPenBodifieRREEyH ma} bé BiackAledby gé(ﬁ'sﬁﬂug?e. a‘{arious

such heat treating is conducted at tenperatures

porefgyetutepagaactersgnelpds drpare npldithited te; porcdiametepgrare volume,
[ | Al t t,.

st BT Ayt o DR RO
quantidy af e sagvearsuspobeidikmetdBy Alheqakaiak pore diBmERFBS the pore size

. odi nents, the supported catal yst may inclyde Colum
distrgHiop may hedp a rpage ok A1 00 Kina0-S00braredd- 1 Ay Y some

L nt

emb@cgﬂ{eﬁfs, &ﬁ‘ﬁﬁﬁy bt Rk a{:ﬁﬁﬁtb%ﬁscérgﬂ%}’oz%gﬂngffm M?}E% pdt'Parf of

powder Wi th an average par
catalystdravn g poe-sizk distribution witht a nedfan4foreidtaneane:. in Ben@oReiar60-200

. e Lned w pport to form an enbedded netal
A 9@?8?@7&@8‘% Kard2bndal en r emibod iR cafttiptsiBat include at
least@ONEraf R bf e alulnaSieP gf’a&ﬂ o%ga&ﬁq{}ﬂve %{j:)toﬁéjgféjdﬂdﬁib%@on with a
standard techniques to forma catalys aving a pore
medign perediiaaetenint 4 wngavrom 180-500 A, 200-300 A, or 230-250 A. In some
embodiments, the median pore diameter of the pore size distribution is at least 120 A, at
least 150 A, at least 180 A, at least 200 A, at least 220 A, at least 230 A, or at least 300 A.

Such median pore diameters are typically at most 1000 A.
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medi an pore dianmeter in a range from 80-200 A or

90-180 A, or 120-130 A Conbining the catalyst with
wohesmepgsert allows, in sone enbodi nents, at | easius2o04/042427

30 portion of the netal to reside under the surface of

e BBt af e F i Riion AR ol e taimele of

leadtlSanA voatllehst 00 Ae Msﬁﬂie%ﬁﬂdﬁﬂuhéht& RBe H&tﬂ?ﬁ%ﬁ% OE@EIQJ: distribution
catalyst. In sone enbodi nents, havi n ess. netal on

with ganedipy pose @meteﬁénééﬁllﬁ%f&m@ﬁt]e&ﬁ’dél 40k, @rdaﬂ-/laﬂA with at

L T M AT L TR

Wlth]h@lSQh,tﬁl &,Sdr WUk b ﬁlel.iﬁ&hal'ﬁ BordiZteer. ORRARin embodiments, the
PCT| US2004/ 042427 The netal s_may nove to the surface
catalysthas.a pore s12¢ distabutinnwith a saedian pare disaneternin agengs fromg/0-180 A,

mtﬁ Qf [Rasf 3b%ddffa tP&l £ORAbEESE fled HGnE g&% fs}’z{%:]dééﬁg%%o%qlgaﬁrﬁgge:ﬂbpore

Intercal ati on and/or m Xin

dlamhbr withial 4k 3chaon25 A dfthe mediangobodianents, the

d order aof ., t.he lum 6, . netal in the Col um 6

t
oxi ﬂﬂ%"?&% ms@eh&&la ag goze %Bgfpaﬂk the poye sizmdistribution is

t 1QSOE30 Af at {6kt 200
:d t he enbeadded cata yst %B%??Tgt%e )&EF 6&%'%?““1)“33
in thesgore sizel disgibvtine Havesa pgrcphauieuer withira§0 Aj 76 B30t POA of the median

T f el t | t | yst
pord B B S SR 5 et S SR
mediat ptﬁe ﬂ&mdw@ ndape a%?mﬁ 1139-590@%00@@& Cor®38e30004, ‘Rrﬁﬁat least

o } net al in an x-ra di ffracti on specttum
60%p1 4 fogal esmbﬁwfamasﬁ indhe porersizectistibution hetvingha parsl diemetsr within

50 ABPR oK 'oFth@'ﬂ% ik Aigfhagtion spectrumof the

cat al yst'. rom ning and/or absence of patterns
as Josome enbodiitentsp pmoﬁmbﬁponemnap beé-at Rst 0.3 cm’/g, at least 0.7

iffraction spectr it is possible to estinate that
"m? & ek gm g‘l‘ £ey2in ppbedisasnts PoE YQJume afRexes yay range from
0.3-099hFE, 03-6.58m @/gy&t@B &7 Ehi@/gwe For exanpl e,

I bdenum trioxrde and the & umna support having a
tglysthaving aipenssizerdigfibation withta m&tﬁaxﬁpmydldmeter in a range

e N7, SRR B NS e
leaspEROLaY/p, o feabt Bmaﬂﬁg Cat I%f 270 beatPORL270RPZ. Siﬁﬂls&rfa@%)gh may

l_quﬁeaks) The al um pa/ Co § trioxide. ,mxture may

2 50se from H0P-300 ;™ /g bzﬁya?@mge 136-230 m’&a ot 15@-820:11( dg)oo

F t al f.

") 18 GerBipEibS Rt e Xaterssh kNP S BoRYrd dilirRlliof with a median
resbanﬁcum a(rnge @omrml()é’aOOafh nﬁjﬂﬁ%a sutflcedred BEatDOAL 60 m*/g, at

b
leasfgsﬁﬁpé%ﬂsﬁt JR0RRG. Boleast a2 agcs ot Wast a0 en g cPuch surface arca
maydk iy § taHpR al 800506 hT/ @l 28@%2/ g,u%OOai’ﬁ) xﬂqg &7 IIEOthQ) s,

pore di ameter, pore ace are
c ohmmtam m@immaﬁhe cﬂjhbrstatlsth yxsthapadlfd?ﬁi\sﬁfoa example pellets,

oL o8 PRl SUTLLLY, 1, POLSLSH S5 LET

s ﬁ‘bﬁl P50 N, lsptd 1 n
0-500 A or 60- 3%@2923%@@%%%@9 Egg%‘ﬁééﬂ %r?%%ﬁowcm

t hixsomeambkndiraents, ghe catalyst agldéurgh@catgiammecairmmmmlﬁéed to form
meta¥ Elﬁﬂ?i&f(pnor to use) using techniques known in the art (for example, ACTICAT™

process, CRI International, Inc.). In some embodiments, the catalyst may be dried then
sulfided. Alternatively, the catalyst may be sulfided in situ by contact of the catalyst with
a crude feed that includes sulfur-containing compounds. In-situ sulfurization may utilize
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catal yst have a pore size distribution with a nedian
pore dianmeter in a range from60-200 A; 90-180 A,
woR0hskéshzd, or 120-130 A. I n ot her enbodi ”emSPCT/Uszmmzu?

catal ysts that include at | east 0.1 granms of thet
a pore sjze

I t h
et 8Py Aol hide i30bf pifoenre b o reRenearaidoihpbose awiizing
T N SR mef“&%%%%%‘?ﬂﬂfi v oBides igls, and
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sul@:p(gieg) tﬁn-mghsm@namdnepmcessm describet] @ §1.S. [Pelerd Nod! 5,468,372 to

st 80 200 A t least 220 A, at | east
Seag%& OPI@F 6?%’3@6%3%6 h nmedi an pore dianeters .
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20-13Q A, with at |east 60%of a total nunber o
mayihave g éapmpraluming qontent phattleast 015agramg of gamame alumina, and

typlg%lre %Srtrgtgg?ggﬁn cer@é?% g@g‘l P Ofﬂé}g&%‘f?@ﬁ/&h"ﬁm

catajlizst has, posomesémbodiherts] H ustalaontsin hf GoNiadi @ fheR(s§, per gram of
from 70-180 A, wth at | east B0%

o5 g T B ek oo Aot i
porﬁbnsdﬁm@m fiathiatude %er K vﬁ%‘gfém%t? f?o%lo@%ﬁ&at

or 25 A of the nedi an
conilﬁbuWHpc’lesN péa aedp &Q:dp mmoting aeleast agfortibreoDibie € Hsplaaltenes from a

80y Lol 20 i b oo
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con BEAYEY Jesidygcontsmt, enensabinetions therbef) maamt tefusively :

t ter,.in
small Shiheks Yo I8 it s R St St HRinaptinio
seleqtvebecatmuge ﬁfg%mias of 4 ohwtle fBedWhile g;ﬁlymam@gng BtHﬁP Broj g %sé in -

e di.stribution havi a pore dianmeter within
r""latﬂ’e Yﬁi” “%Wéﬁ Y"h‘gg ﬁ’éﬂ‘i%af?ﬁdpferf@ raprgrpdfieiently Weajesheln some
bedinRdt I r | east 0.3
o crrB/ g, sﬁ&iﬂc?:en;g}t@ %St\égjt&lg%? ﬁfagﬁjgallltg . g?s@ecg ‘cnB/g. In

celt egrisinernbatiinents, she m@d\mpwubcawlymifmomwamgﬂgnncludes

CohlplS1 Codlalls 8 ORGE LY o Fupedts 8o o boi Seccistgbution with

a mextiipore diameteslirpaRhSE fioin 80 mﬁgﬁo RO A1 6% ?Q}ﬁofﬁ?ﬂﬂmber
in so enbodi ments, have a surface area of at [east

of poreryinithe pore size distrhntiornef the sepond catalysthave zpare dipmetdr within 45
r SuC ace ar ea
Ao S bRt foR el Sn Bl R, oSS UL 3G e
suitahie/cgntacting GHdRDAs kﬁ&&g;roﬂﬁbd:eﬁérﬁéé ﬁro@ﬁ@ﬂﬁhﬂﬁ@tsélec&ﬂ %ropertles
c'cata%srt aving a _ pore size distribution with a di"an

sgnificangdy chapged relagive spthecema mwzm%mfthe crude feed
| t 90
Whll‘—swlgﬂﬁg}éggt@sa%rgfgnﬁﬂ}nbﬁﬁéc% bf Hﬂ%ﬁ %ﬂ?%ﬁb /&%ygfoagéy SPUIGE,dn some
embozippente,/mmay Buprhsentiddring camteamga be in a range from

280 100- 270, nR/ or 120-250
mzoylbe secom{ c%’ta.lys(t) may re ce at least a portion of %he components that contribute

to the TAN of the crude feed, at least a portion of the components that contribute to

relatively high viscosities, and reduce at least a portion of the Ni/V/Fe content of the crude

product. Additionally, contact of crude feeds with the second catalyst may produce a
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In certain enbodi nents, the catal yst exists in shaped
fornms, for exanple, pellets, cylinders, and/or

wezdososases. The catal yst typically has a fl at pplrais@o04/042427
crush strength in a range from50-500 NNcm 60-400
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e 9550 Rt g B e
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may have a surface area of at  |east 100 n®/

embs@ments@ redvustion of Geasphalienas andfoy gompmexmmmmgno TAN may
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e*lhag'ﬁ @5%5159 fetal prg F@foaudedszlmtmsﬂlrcdn@mﬁse@atalyst hfe allow
(

i o8 ST 2B b SR e

freatmmfﬁc@asadespnbtdhmemf the Ni/V/Fe from a crude feed,

TR TR s ol BB e B
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talystpseauesQionaisbe hﬁaﬁdem the pr¢serice of pne pr mondsulfur comtaining

kN I, 3 R bl e
short)pemd i itingd fodfofm ilenealcinddalire xhtaliist. TRliadlyY ﬁie)(:ata?ﬁi@bfecursor

ge en tohe crude feed is contacted wth
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gramPSReIst Stivel Cgodﬁllhﬂq% eﬁ&ﬁ%t\@g#gﬁ 2 r%ng{]ﬁgrgx' d]&)l {) §§ grams,

properties In relative anou
0.003-0d2grams, drdedD-0.0b @rams. éfl&fﬂlirdlcﬁtal}}sy nialjr%ﬁh@ﬁ s@rﬁ@ﬂﬂﬁhﬁvﬂy

s TR B e e S S,
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mﬂreﬁukfer@nmpwr@atl on W|th a medi an pore di amet er |n a

0O.Ato At | egst % of the tqtal .
nﬁﬁ%etblr%cnt?? %W@geﬁ} e Eaﬁt&@fgpae e SOmPOREyts fabgontribute to
the TAIN of5the @PsteCRoE® In¥dilce RRMAsth RAHi6n O HEBh&RAs Y Fldtal sAIR of organic

acids, reduce a Ni/V/Fe content of the crude product, and reduce the viscosity of the crude

e

product. Additionally, contact of crude feeds with the third catalyst may produce a crude
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A of the nedian pore dianeter. Contact of the crude
feed wwth the second catal yst under suitable

woamsaeiasng conditions may produce a crude progggtysbéaios2427
has sel ected properties (for exanple, TAN)
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MPagat 245dPs., nay renove acidic conponents and/or Cs
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the sixth catalyst, the seventh catalyst, commercial catalysts described herein, or

combinations thereof.
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25 is heated to at least 100 C for 2 hours. In certain

enbodi ments, the third catalyst may, per gram of
WO a2t/ 3830 have a Colum 15 el ement content i npaTNAIER/042427
fromO0.001-0.03 grans, 0.005-0.02 grans, or

0. -0 hird catal exhi bi g,

o dhepie ShbSaRERy, fuifoqth ey 18 dendplediting Sonartng otihe crude
feed With ehieufdarth ealystat d ese ﬂbdﬂﬁﬁﬁe {14 finge flofh SGOTR00 °C 320—380 °C, or

enbodj nents,. the cata yst precursor i s heated

330r37Q5 6+ akhgrcaidepapdint Broduced fromhmich contepting mhy bares eoa‘AMof at
') T 0
o 07, b8 TR I T H B EANTR Bl

Hydrmgentgeaer'im mby béin crauge fice deorNﬂla@é 20-doeadt/nd or 15-25
ogt n of the metals in netal. salts of or gani c

mpy g dhe prude prodyuctipanhave &gkl ifV/Ee contentof sl angst 80f%cet most
8094 ﬁfjmb ,la§ﬁ%stwosﬁ %iﬁ 5t PHost B ?tgé § %?ﬁ?&}qﬁg&ﬂm&contem of

Addi t1 ona cont dct crude
the gudefepdt nmy produce a crude 56 V\D 2005/ 063930

PCT/ US 004/ 42427 t t |
chaR§ b ot (eh oot befudes Column 6
metacyyhemmaﬁauomﬁmm élﬁﬁﬁn@% Wit %eﬂfeltda&&;é F g&%‘ size

di net, hydrogen uptake by the crude feed. For
distigbution Vﬁﬂwmeﬂxamgreidmmr efitfleast ¢80 Agat leasdt 220% Jasn%tﬁso A, at

st 0 F LS s PRSI, S TO8 S e
at least 01 ogrmS, orat AloktEYI9 \Fﬂﬁis' of tHéth @RSnih A p&iradl GFsuport. In some

(0O content, and reS|due cont ent

stillate content,
bP@‘F“&F ¢SBPROBIchas An alpbreaberninesontsnt of helow O: betaos afiaipha
c ,salt the
e iaire TRt PSS o

» 'gl‘ﬂn}srqfdlpémmm,ﬁ inhedalés) per gravnyof cabdysyiand abl)éaaa 050081 |graf® 8hAColumn 61

meta)Epd gl ik 5 Simaeiebonnans s Galbmmca metak }arae”d

molwdhmbﬁwoptﬁﬂgg@aproduct to be used by a variety of 10
treatment facrlities. The third catalyst, in sone

mbodiragats, @d'ulc}édragerl aptske by ﬂmrdmdtrfeed n’tabtebe VElRtively

low @p%&?@%eo P T Y N I TR

whert the crilerfeedcia cadtuaéd wak th@ﬁﬂh%aﬁ@}s‘t’ﬂifh féniﬂ%?a’-%ﬁ&sﬁ 8 range | from
et inarange from 0 grans, O.

310-G0HE Brogn 325558 frogn 436-388 4Ca N htsieen upskaby She arede

feeci,ciﬁ 35,88 tem%@%ﬂ:g&l%ﬂ%ﬁ%ﬁé 8.% Rartfd Hor i 0 RELAR, of glsag R0 3-10
Nm »%@L ths:nﬁle@mﬂutfnlamﬂmﬂ( ﬁ'bm&@hﬁbt/@ﬂt}lﬁﬁﬂld% Fedd witﬂtlfé fifth catalyst
may {lﬁva?t Cﬁ%ﬂan 2 L@St@t 9p o, fE 3 shgé) r teétgxggr%éo&e 2}5 g.g@r;gsotnl 0% of the TAN
of thé &ﬂﬂ@f@ﬂum bffth@ crudld Sd c &%ﬁgg %8% i%r&%%]l ?‘nioo b3- 0.05,

and ressures in a ra
01'0@- a. 20 In certaln enbodl ments, a fourth type of

AT kbR £ Kl BB S ST e Column
5 meﬁf(@ dnd\CdHimE 8adtl ) ihEmBinalloh ik tﬁ@ﬂfytasaﬁfnm pBort! rhe

a nedi an pore dianmeter of at |east 180 A
sixth gatglyat hag aipere sizeedisfeibution p@ﬂl@ niediae pere chmneﬂaeof atleash180 A. In

some%ﬁib%ﬁi’fﬁéntm rggdlﬁlt pflrg %Same er oprore size distribution may be at least 220
A, atleast 230 A, at least 250 A, at least 300 A, or at most 500 A. The support may
include at least 0.1 grams, at least 0.5 grams, at least 0.8 grams, at least 0.9 grams, or at

most 0.99 grams of theta alumina per gram of support. The catalyst may include, in some
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| east 230 A, at |least 250 A, or at least 300 A. The
support may include at |least 0.1 grans, 25 at | east

wO0 2005g63038, at | east 0.8 grams, or at |east 0. PcanAIBo4/042427
of theta alum na per gramof support. The fourth

:al yst [ ' odi npent's,, .at. most 0,1
conbtifheSa 150 of COMRE 5 rhelei? 3 Tha EHRh B50eeR0 Br b st b grams
perggrarh efisttal§siDafillatdeastrd. 0001 Goinbdsf SoltRing ﬁﬁialqspsﬁd QbR 6

eﬁk cat %I@/@t In! certain enbodi nents, the Columm 5
mefal(s)per grany of catalish Ip sows smbediaentsdie molar iasiccofitdtal Cokainn 6
i . 1] | t .

meliFA5 1061 COMnFS Bititiddy iniihks B08l0 F2031 4P @i 7Sy certain
embaﬂlarmmgnhd: Col;:ma# _@mtaiﬁgvhlmdhm aﬂ% tlié@cﬂum%% ﬁaﬁﬁf(s) are

owi ng;, the first catalyst, the second catalyst,
m"{yﬁ‘é@m?lg”‘tfaﬂ‘%ﬁ%, the fi %/t h catalyst, the si it h

cat whisthe critR 260 R o tdoflddbids the s?ﬁlﬁgtrraté)gﬁt agtyr:\Rgéat Vi8S in a range

descri bed herein, or conbinations
from 386406 36 360mGROIIANW od AiD4PT30-B60 SO)Met byihogtnBplake by the crude

feed F B0 iRk PR DGR A 10 00Ty B0 e e o doaimyer,or -5
Nm'/m*a0 § dNrgmf .1 Nega0e 08ydro gPptaké ofe iﬂiicatﬁ;%qggtﬁrﬁ/)c}%gen is

. The crude product produced from such contactin
being.gepergteq Apsity. The cride prasipst pratucadsors Gofitaet ofiths trudd Feed with

9 f d d. 5
the Rt HatalRe na B0 03 T of inGls SR9% ah 0SY 305F o rat oy gmost
109'.?],@: mem?@m@?ﬁoﬁme ctNm{ ﬁ&fl Tltm &ft%dé’ g%;geeﬂftytﬁfct mtay beina

Ve [ e conten 0 a nos 9 a nos
ranggg"%m ﬁtotlg)ogto%g Sa‘?lf 0B30.08095 at nost 10%Q or at
i S A Sy SRS sy Bk 85, i

In certain e nment s, type

- or sitly qatalyst cestugés/the vyeriatl cbquiremefio bfihydrbgenl durirt ﬁbééis)sin% Rvhile

i.nation .theta al ym na support. The fift
prodiiiB a1 de(odlet haf i dicsaBltEs Frasnpvasioo,cciorroptanin Snce
prodacing afld/ars: A t Amiftniki .
P east 230 %,ﬁ;bgt ng?ltggfg%%soé%?lygﬁmlﬁ}enééﬁg ?%"o‘%ﬁge éfh’gc{“’gen ma
procggsdecusages averal Propgpging cosimy i ncl ude at least 0.1

I ' Eertai . I or.a L 0.999 a of
? heta. al un %@ﬁ%é?tg’ga?%%e%%ﬁg?@%i ?Bﬁ%‘g catilyst™ has a total
contentiv6 Cohmnt 6 metdis) &P poIgE fFoas 0002 ' Htal
of . bel o ,9 ;1ng g?rs of agl,pha 15 al u%ﬂgggg?g?nﬂg? (s) per
grm”c%‘?‘:&%ﬁ@ﬁ e, Columng jstaljisymolihdsnum and/onsingstend The seventh
taldt i9BSe : S regra o
“ 2at1al ystﬁgig%%”g? | eaé%l c@ﬂ%g)ggiﬂu%}:gﬁ%ﬁ%ga %ﬁéﬁ?ﬁrﬁéﬂg& 0% of the
TANnftthg ¢ryile fred. gr am of catal yst. In sone enbodi nents,
th | umm..6 tal.(s) are |.ybdenum and/ or tungsten.
| OP PR el of s shoqnth i Gt Gy adesventh
talgstaishey hRE ' : ; le,
B b O 0. sy of ] s fibervist Gl Eb A RERALP 0.
10%ksting thawyalysispaf tieapplicatior setcdntrotling apetatthgwohfitions
_' t.at,at ra in a range from
e BB AGHR R 35 Aot R AT ol apeic
< elatj editoutht atue & Whi '
. .ga#‘qu?ﬂ'e s may Red iE“i‘s‘%‘iﬁgré’i’?‘?g%"ﬁfp‘s%%‘F?effﬁ%?mé*f’i5
Slgmﬁ‘ﬁagy ¥§hanged 3Theresulting crude product may have enhanced properties relative

to the crude feed and, thus, be more acceptable for transportation and/or refining.

Arrangement of two or more catalysts in a selected sequence may control the
sequence of property improvements for the crude feed. For example, TAN, API gravity, at
least a portion of the Cs asphaltenes, at least a portion of the iron, at least a portion of the
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N8/ n8. The crude product produced from contact of the
crude feed with the fifth catalyst 25 may have a TAN

wobowstosssest 90% at nost 80% at npbst 50% or P b04/042427
10% of the TAN of the crude feed. TAN of the cruge

nicffl G5B pERNER i, oF1Be FamptitL e e crids seed oag e eghuced before a
least atpaiticatof béRroptding il the MHe Yeell AGL ¥eRReLOl UM 5
metal (s) and Columm 6 netal (s) in conbination with the

t hetwangementandéersplsetion afithe g@algtsqu hay,dn abmg _tenﬂﬂdiment?, improve
livebBF o SaeE st Bl P il o the G Bl B vt

Impdiverehest odatglstdifs hadforkitati ity ¥tthe Brid YedBroRlt &ﬁ% il
at |least 230 A at |east y250 A at ?eas?t #60 E or e

A,

during prpsessingynaallawa contppiia syatym. tmeperate for atileass B nforiths, at least 6
t t..0. 8. .

o5t Bt 528wl e 8l B ding o

al ntsngtions of sslectéd catilysns inay AHloworeladtiontinmleabt e hotHlen of the
Ni/V/Re S :(re 58 \QQ ZOgal/gO 3930 PCT/ US2004/ 042427 .

R G784t Rortign ppthe Cs sephalipneanat leagiiapqrtipn gfitheanstalsin eetal
al thofdi | I
A o), o TGS AT AR T, s

and at |east 0.000
a potisin pfithesresidie,adr (coinbinationy thereof, fearhahe atude FiedYefdre other

B i o M s B
feeditethDprodhict ZniRturd Gufey ﬁr@bé%siﬁ%oﬁ@p bjgi‘i#,té ?‘éﬂ“ﬁ%@']%% Yl Peed P-

me% | is vanadi um and_t he CTol um
valugg %?5’6(8 Auth AermativelyngsasphaltenasnTANearsy ardkPF gravity may be

ier G504 A Bl of A Ul R R

 increpgau8RGnd/or selectivelly chgage ptla})?rrg:es RY thd@uds #48 m ?%&%vifrﬁr% stability

be i f - /n8, -
or o5 R ikels s R e mcrn v
Ll a6, o AL ) B

upstreay ol e Senicsct cotalystse Such desifieinigwiftire filsheatalyythay allow removal
nost 80%

. a a. TAN of at nost 90% at _
of higfhiplek o et B inantSptaliontaminaats indios Gialsia matal sals of
anit atids whiledRaik i i
o a arlasgge fro% %ﬁgﬁg?% gl gp%f%%fq&%?gegﬂg%j Bl%géctt}%g(lﬂﬂ—e
Lol trfaly s glawsin seme subodignerds tfartenmyabéf dtteasta poion of

; e | . 1fth Ok sSixth catal yst.
NVIERE abihl of e Baibbbhenty febbyal B enRgmmiont dbkbnge to o
decregscindbaslifegfwtiidr eatalyss dil tHergstond; 'od domBiREHSES theRRE, frdin the
4 c(gg%abl e fg:rEédra_nsport ation_and/or treatnent. Since
eru %_%8_ CYI TR Briuping Aslsatt eipati el of G esphalienasdn khe crude
£ . . roces
o P A C DR rpoThe QA RO Y oty catalyoes

positigngshdnwhstrean, andsthus, iidreasgsthe ingth batiyeithé E@rﬁﬂ@ﬂigl‘sgstem may
S

lyst") has.g tota ontent of Colum 6 netal
be °P|g‘%{e§ ‘@%’l r@?%%%b@éqa@iﬁé emavabet atdeasta pertigaofithe)
Ni/V/ige fronfthe @hife 8éd by Sh sonid 188 iAGEA: 4 -
nol ybdenum and/ or ¥una%t eﬁltn e sé\%éﬁﬁ-ﬁﬁe a'life of one or more
catalysts positioned after the first catalyst.
The second catalyst(s) and/or the third catalyst(s) may be positioned downstream of
the first catalyst. Further contact of the crude feed/total product mixture with the second

catalyst(s) and/or third catalyst(s) may further reduce TAN, reduce the content of Ni/V/Fe,
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catalyst is beneficial in producing a crude product
that has a TAN of at nost 90% of the TAN of the crude

wobeaews/6830 O her enbodi ments of the first, secoRghrusieesnszart
third, fourth, fifth, sixth, and seventh catalysts
e %nd/or used as,i s otherw se descri bed

na | so _be. ma
redyfes .°°§§’1"&6?‘ﬂ}‘?§ KRR oty ucethes cogientiof metals in metal
salt@oforgaiit kéilld.i ng operating conditions may allow a

crude product to be produced that has TAN and/ or

sellagerag epbodimentsesontadt afitfeccrnéd feetl weitht thetsbeondroathlyst(s) and/or

i her .properties ,of . the crude feed are not

the SR MNSH® B BHafiedt it Foppliord BfaebripPensbarhop ageduced
TANEyretiaod saifinecdarmt, Hiedelel ISk &lfﬁtér}tea réd&cé&@mﬁ%ﬂf??g}]etals in

feed and, thus, be nore accéptable tor transportati
meta) salts,ef qraaniaagids, a reducad giphalienestcontant,ar reduced vistbsity ok S

: | .th f.
N B R s
maintdiNing/ARe stebilitst sfithe afude fudttbtad pRodutci Sixtife dl.{?ﬁ:ggmfessin%. The

aapha tenes, at  |east a portion of the iron, eas
secoq ySbmeybe posifionsd ingsresosithes 39ttheemions 2aalysOeing Tipstream
of theitkik®bataldRdéOicéerl£ast @ portion of the vanadiumin
t he crah_d_ felg‘gccaeﬁéfe reduced before at |east a
poithe abilitf toldetieerdnytinogen itnspeeificd doneactiag dorésteiddb $Efimize
he catal ysts may, in

by B ncling  Cobictiopbal eielyss ik e isheraton of
hydrogel Qiringhen@bmky, hhd ¥at9[fyst% Iﬁgatcﬁg'tt%? ya];rgﬁﬂér{ﬁgtl% &%o?ﬂ’tjgf hydrogen

.mxture. 5 | nprovenent "o
during qomiacting, nsy henused taichange selettod atopertimdudta avide product relative to

; . ! :
the sihé pbeRicd 5P R PlleTBYa, Yosriainic the fouethLatal it s vsed in
combinatiomawith theyfizsticaiifst(e)] bedodid| RLB/EREJ, tRikd Eﬁﬁlgggé);’ﬂhﬁﬁ batalyst(s),

. .the contacting zone. Conbi nati ons of selec

sixthcz andfeg Sexenth atalygi(el fowhange selectestpropertipnof 4 cude feed,
: ' i ft .
vihild ity gty StherHropdied of hd Bhidsdbed Xy 1diSceaPamaunts, aptfor while

. asp . . .
mainednigg Frugle dfeddogbpioduct Gtabilitya The @addr addRR hlin®8r &f caldMfsts may
.JTAN, at |east a portion

nents.that,contribute t
be el ol nyieg ot hygoseRBPAK? e maiuiaining thercoiic Red/total
odwt beEbilite eRlidifhPhd KU ?{aﬁ ' L f.eed
pf .are chla!ﬁged, V\/qieIQ(l;?rmi Eltnal\ ni Egn{)ﬁg%ss?ie\eiciamfe)%{’g}fj@?ﬁggtem’
distiliatq gentent. AR/ grait opeardbivstioristhereef dlf thi oenderfesbiodieigaintained

witil 08t SFHRE e T bIbRPI s ) o S Fre e e Tdloalor the

viscofiB oftheviudy proaictis aflfoktrpios BB tHeak AN an@ b S50y L
of the crude feed with sel ected catal ysts. Tﬁigsgg?flﬁlt%ycmde

feed-y5 i ncrenental | y and/or selectively change properties
0 g I the stabjlit f the
OIS HE: HEEShIT Bt U6 SRR Ll ol AN e produc
that hagia beiding range slistritmtiohniritereto elbBsliiAE bt dishebltioh SF the crude
feed’ca& a}%lst (ﬁ&gerl hed above malé1 be positioned upstream
qregpeedelalrelative joythe TANsg ewgc{etfeedn Fhe alpmitH/C of the
deforddidet ma yrBMn hi gh ol ecul ar
e ?v%i ht C%E{Sg%m ant sf?el m%t angéaf}]l %’g'ﬂﬁéts a?a%?ﬁ‘%?re‘ﬁ&%s
atomip kl/Gqwf the wudetfeedbf or gani c acids, while maintaining the

S 'Iit)éof the crude feed/total product m xture.
ogen generation 1n spectfic contacting zones may allow selective addition of

hydrogen to other contacting zones and/or allow selective reduction of properties of the
crude feed. In some embodiments, fourth catalyst(s) may be positioned upstream,
downstream, or between additional catalyst(s) described herein. Hydrogen may be

4
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The first catalyst allows, in sone enbodi nents, for
renoval of at least a portion of Ni/V/Fe, renoval of

waabmjossseenponent s, renoval of conponents that pcT/US2004/042427
contrlbute to a decrease in the I|fe of ot her

genfrﬁ{; ts | the X%b?ﬁ"‘é?(%?ﬂ ns theréagt{dlg;d%%en

mays¥ &élﬁr@rc@fto@f% @%ﬁ&aﬂhg SHRS tHab ﬁcﬂﬁle(ﬂiél ﬂsdeﬁatid. @dts) The

product m xture relative to the crude feed inhib

ehp(prugg?th@gh)@‘rogwmay kesqoaints tosthe ﬁl@@} ofitbasthdédied t Insame
el o AP oA b B RS0 A il

feed;at al yst. Renoval of at |east a portion of the
Ni /V/Fe fromthe crude feed may |n sonme_enbodi nent s,

i ndios gxanple| infastasked penfigurationd @esﬁ@p;csfm 2B), hydrogen may

e PR P 3 O Bfcing e

in FEOs1B), anthydiogenshaebeadelivercdie ah bdtﬁﬁoﬁﬂt@hmhng Eoud (ff@lf example,
contact of .th rude feed/tot product m xture wt
confeineans d4 i EIGH 2&3@% §ﬁ1f5ﬂwﬂdﬁattlh9?‘hm§’é’{°aﬁ% pfthe %@e feed. In
f
mm%\»olé%g%? SRR @%@%EQ Sopis Btk il thé\#lé’w"ﬁhe citifle feed.

Altecmﬁtve}yt in a gtecked confygerationd(see; fivr, examgl & F1Ge 3BY, dytitogen may be
nt of tals in netal salta. of organi c aci ds.

in pfi featting Zon G S ckpriget ne e 102 in
FIGS?BP Al h?éx‘o@kﬁ/ Sk m(ﬁj‘ﬁ B¢ Bdlivetd¥aotalirsida ki Gtlal §6ﬂt§at1 neina

produce a crude feed/total product m xture that s a

ptian thatds soumteq to flopeefitbe orude feed (for example, adding audn@gen through

condt "R ndhe 1A o B8 o oA ol TobAp s

zongin'sedirecaon tat 3adhtvtrendo the A sfaks Grfietfbe) @of exam Ie adding .
relative to the respective properties of the cru

hydjogenjthypiahccongduit koG P eortacting zerabla ntEIGABMhe cru do

feqdlidpt @ﬂnbﬁtgll@gﬂﬁt 6‘&1’&[ ceatﬂ#%: NG Q& catdiit all{kﬁcd in series,

second cat a e positioned I n series,
eithexiwith thh dowtreatalyst é;bmgy:@strd{m ofjthe pixth eatalyst] Or ofcetvbsa. The

hi r.d cat al Vi C a. The ability to deljver
corahhafiSn, SF R S0 R oyt B b pions) SHATERts) Shagirogte TAN reduce
Nwma béﬂtézﬁ anttyGH-ORRR alb‘éﬁﬁﬁt StHhétaR ik AREAGHIDSS organic acids, with low
Conbi nati ons of cat al ysts that facility generation of

net %e@é' wdepgen hyytheomedecieeds nga it lufdtcag%rsumakdmw albowlother
prordef 5 AN LA B YR e e e

propefueaoﬁﬂwdaeudb”iéeﬂjct relative to 15 the sane propert| es
of the crude feed. For exanple, the fourth catalyst
e R $%0% rBBOdiments JHei qﬁ@r@afrswmh catpkysts pay be used in combination.

%@eiwca t?s?t use?ﬁ@?ﬁ‘ SI x E)a'?lstre%{ﬁ &eﬁﬁx or sevaé/n}{ar‘{e a total

conterttodl Cpbinrs § nietal(shamey graaebié@t&ybtm aprange ﬁ'Smdj 0@01c0.0d @rams.

The {§ iirepgveyh cubsstiny bt iow 5%5{ s 6 metalbe), per
granl'8f dWAisREDA sEvenfifcat 464/ ﬁl&tﬁls %ﬁgdd L Yotal WoBte tof
st s may e

order and/or nunpber ©of cata se ecte

C““m@mef@é(sgft th yﬁstwgmrsgmﬂakmm breatrteast Dl2ngrams ofi Solumn 6
e eedst roduct
metaf{S oS gLt OE ST, IR SRS FrobPlimntsoiY Bnsttopan i pssrem seventh

catalyst and the downstream seventh catalyst may be reversed. The ability to use a

relatively small amount of catalytic active metal in the downstream seventh catalyst may

atlow other properties of the crude product to be only changed by small amounts relative to

62



10

15

20

25

30

distillate content, APl gravity, or conbinations
t hereof of the crude feed to be maintained wthin 20%

wohodshesgsespecti ve properties of the crude feegeriihbRioizez7
the TAN and/or the viscosity of the crude product is

the g Bropsiied e i 04 B o¥Fanl i3 BRBGE SRk eBEp heteroatom

>

oiling range distribution simlar to the boillng

poi Qentasts therudefeed withitke upstrdem ahé dayvnatream sevetticendalysts may

relati t. o the T f,the e feed. e at om
profté {Puf erb8uce s AR 0T st S¥ocrn GO okt BpSE 506,
mo#tell0ed, ioy 81 Ieast 184 bf AETWN 6f t8 cARABBRIIS Un IsBrde@nRRAiBERE] Re TAN
H C of the crude feed. Hydrogen generation in specific

of the, pimde faed gnaydheciscrempntally sdueed ke congact awith theawpstsgam and

t d/ [ J
oS, GG LA LSR5 S B 4 st
forthmngmitiel ‘ﬂ’mbd odeaivith dhgﬂgddhatrﬁjﬁﬁrﬁésyﬁlaﬁghttm d¥fide feed, and then

osi i oned .upstream wnstream. or between
confagiiot the frafal ceda Rredict Vinds sffiBemlicaaly S fo Pyduon e orede product
it Ehdbbed bhoptities faitElo BieTntar ldc BAAGS, 19EABIAY B reduce TAN
mmcremendally nfay)assistrid nimjmtainiygrihe stalyilityeoftthé icmetecfed/wtdl ipoduct
.cont,acti ng zones that include the additional
mlxﬁ%?&%?&f‘?s“ﬂge delivery of the hydrogen may be
C OURisBine lefhboBindnt Watdfystt £Ecﬁéﬂ‘%§/<§]r%53r &fba?eﬁgﬁziél combination

.enbodi nents, the delivery of t rogen na
witheqntiolled aentaciingieonditions @6t exampls; teipesatieeand/dirude feed flow

Y fi ti .. f.or. l.e,
re AT i ol B AR AR R St 08 B o R e S ba B bt
feed/totad producnmixtiire REbARY QukidOro€s8ip) fhd CHRMEAR!Indbr AR properties

102 in FIG 2B), and hydrogen may be delivered to an
of thefTPds BrRdrct seavecioithyreserstive propertien abithe crudenfeedc Stabyity of the

! . \ . . :
BB S By AR A e
crudeyfdedsigial piddovt mixturee Phaseceparatin may be thesell bgyfop bxirhple,

s 5 o B pa Rt 8 GLocksd coptigurgtion,
floc@g M fREplhieh0F&A 'ﬁﬁe?&ﬁdé‘ﬁe&/ibtﬂrziﬁ?%@? o ' %r@c‘?ﬁ/&i?aﬁon of

(for exanple, contacting zone 10
compoegntyierndbrerude fagd/totel ptedich orixitire, or commbirstionsitieteofinal

co 1:N0Q .naa direction. that is counter. t
1 i St Ml pR coblabBiE netibd 1h8 condetiion i pre feed
and/bhtotal produibt maheltiutle #281GalcRBihRSE hiikBre AR§ chadgd. MEhE
0 a second additional contacting zone in a

3B), . and
conggn %‘eqa}%n‘tfﬁﬁq todal predusbinche erude foed/tetalprpHygs mixtum ehenged due to
o i it
oo (0 AR UBIAS o AL  L  T oto

componznth ofehe ofal phedubvinrthdcrodé fley/sdtalaprddbidtenixingt fends to change.
either with the fourth

cat alyst ar sed in series,
For s, dhe Gufe 5o B ORI oningReRs shaf akasoluble fn thecrydecfed at
the B&@inmithg oFHRocSsif® nﬁzf elgﬁatz%@s of thE 'e&éfg ggédrglﬁﬁ@% 3{3% glém%l%!‘TAN,

an_additional cata my re
MCR, Cs asphaltenes, P-value, or combinations thereof), the components may tend to

. con‘tbéiﬁ APUgEvily; esbidR ) oRieht VOO éozﬁérlkt?& Mﬂﬁiﬁﬁons_ttlﬁa{eoﬂas a

become less soluble in the crude feed/total product mixture. In some instances, the crude
feed and the total product may form two phases and/or become insoluble in one another.
Solubility changes may also result in the crude feed/total product mixture forming two or

more phases. Formation of two phases, through flocculation of asphaltenes, change in

63



10

15

20

25

30

Ni fV/ Fe content, and/or reduce a content of netals in
nmetal salts of organic acids, with low net uptake of

woseispgs3e by the crude feed. Low net hydrogen wptrals9oo4/042427
may al |l ow other properties of the crude product to be

e S B AL S s, o
redhicdQhél iifd G opRlor 2L 0E e CAARSKS Sdﬁidﬂﬁﬁhaﬁgaﬂﬁﬁ %?ﬁdiéhc% off rtl(l)e rocess

conmbi nati on. The seventh catal yst us pstrea
may heredooesds thar snanple creptatediredtment ofdlye tarde feeditotah product mixture

maf 6 bl Aot strirorogid b dorled Bsieetfearn - "
sevBiiiy Fratasing! the®YvalaVer the £l fectlABi? Produbt ﬁﬁ&tﬁ@tlngy be

netal s(s), per gram of downstream seventh catalys

monitnzed g (g stability ofithe procgss; crude feedhand/or efude fred4oial ploduct

. I t in {he upstream sevent h. cat st,
mixfie oyt Ml B 2kl b Ve B A T b gk
flocofilation 8f dsphaltdnes HeREhEGivE6 fovl Befierall P @cORs) 11tHOPAfahid 8 initially

upstream seventh _catalyst and the downstream seventh

at leagh b yaod sely Pryalueduareasedior ismelativsly steplerduripgeoptacting, then this

. i ; : i diye '
indife el e trifEbed S FNeL hafifl ity Confebink® e ead bt
prociucbfnléxu.l'rwabiﬁtyt icassasseticbyoP-adine mhp be )eoﬁmdﬂjeddﬁwmumg
ampunts, rel at,ive_to 62 2005/ 063930
confaghy g4y Fectipp et %ﬂéﬂm\ﬁgﬁe ¥e ogstering of eatatyats, or
a - . - -
confbfiffiohd Sleredf 2T K oonfollink B b Rhdtiny E%lnhlr engﬁjg%%n]?gu?e c?})&gllmg

het eroatom content, APl gravity, nt,
LHYYtewperate, pressticnbydroges uptekecarile faediaw,torebmbiretions thereof.

cr f w,t h t he fream and downstr.e sevent h
i o Efpittn ol oSt SR G B ROn P REE il
aspltends @ oBdYasphhltéries kredffovad whlé mad¥inid the MOR{content of
10% or at least 1 %of the TAN of the crude feed. In

the gyde feedh Bernationof theMCRrgontast thraughdaydregsroemakeeanding higher

ol SR B B G
stabilitg of t}wcbeuded'eeﬂft_dtatl prajucambityrs tand/or _lif@bfﬁblﬁfbri midreiofthe catalysts.
o P s Ao G oA B
deschibed HedeiniliowsaRe &d Qép?]'lhl@&ég tBE RIYSd WRIPHRIUER (EOlPl?etng of the

crude product 10 w th changed properties relative

crud_ptfeed only changes bl relatbweljcsnall Aheuntbi 1 ity to reduce TAN
75 35E3 b 37k oA 8 PP e
in oy GraRGSIdPtactifl Zeemagbedif@eaits Opé?dtﬁi_gya‘ﬂ:]iﬂ’&%ﬁt%ﬁlﬁé‘ratures

and/or order of catalysts in conbination wi o
allowy far sglective dongeiacryiy feeshproperting while maistaimingthe stability of the
c f rate)..na
SR8 Ry SHEGnE Ryl o v g e s
of a pricedsai A firyy contactingfteapdritarais iy eapetatiierh tiefist editdting zone.
thdur [ ng rgg ocessi ng; ,.and changi ng_one or nore Ci)r operties
OthegcopigEting toppersiuen e sxampls, $econd temperpiusg, daird (ganperature, fourth
tempREARR! b @fers) ol 4 i
cRERE b Sfers ke il B9 comhfie ks Bint e osflolifatter the
first pbtsgngszeper At finsirohtaoting temperaturdandyebelint isake foad100-420 °C

ture. P t b d f
and g‘ %ﬁ{i gontacr{%lsgeter%g rgt%r% rlng)r(} benlanya ra%gg %Jaﬂst ?s 2(?-){00 °8,r30-90 °C, or 40-

60 °C different than the first contacting temperature. In some embodiments, the second
contacting temperature is greater than the first contacting temperature. Having different

contacting temperatures may reduce TAN and/or Cs asphaltenes content in a crude product
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20 insolubility of the crude feed and/or crude product
in the crude feed/total product m xture, flocculation

wohosmehabt enes from the crude feed/total prodygirnsiees/oara7
m xture, precipitation of conmponents fromthe cruée

relak?g g;/et?:? ﬁh\! %@;gr;iﬁ% G);n 3pha t?ef’ys %ﬁég&pﬂ tﬂ%‘&'g@? ?qgté ?c? ;?é;éter extent
thart e afBLAES TN ahd/ef Of 8sphiRéhe raMeioh, i gié)f/} I\%l'ﬁ.% %Béﬁ}s&aﬂd second

the crude feed/total product m xture
confagnpmperatures ara theosamsfaston avithin 30 °@odeachtothien. t he crude

of 10 RAebiatl SRt GRocdPti 4pi 267 e Al GepppdislAng/os s fours
catal Y3§(s)Cdnd dse b QR caftifg zoreGARPIRRIAS oftfer Eehﬁﬁetgsg A tein,

in the crude feed/total product mxture s to

The frghrgatactinglempgraitse mayibed 561°Goadithe seeomd cantavting rtemperature
t lubf £ ineth de feed.at. t

may RN ContREbe il SRl M6 hf il Forthiog obfie ek 1 05 catalyst

and/oe firthivatadyat 4tithe higher@in@erati®iprigPtoMoRactGRitiR R HhELERyst(s) in

h P-‘\)/]‘_gi ue, qr conbinations thereof), the cor%)onents may
¢ Jegmnf qOgtacHug aaRe PaEesulbingpates than TAN aner Gasphaltenes reduction
in tHelcogla et | NSt de .. feed

R A Tee NN B /RO R/} A Rench NREHUY o e cruae
feedwhenrthe first adidecend contavting atpeestures S6d withihil0y Cchanges

may al so result in the crude feed/total product

m xture formng two or nore phases. Formation of two
Lx% through floccul ation of asphaltenes, change in

63 005/ 063930 PCTI US2004/ 042427 concentration of

cr Dee-liitiag axamples of support preparation)/ catalyst prepmiations, and afstems

it PR S cnlo B Pesleboned SRR 150 iR comfighe, o ort

‘belopt ocess maybe reduced. For exanple, repeated

treatmgnt of th rude feed/total product m xture may
Exapple ). Breparation of s Catalust:Sunnent. 4 supnost wag prepated iyeriolling -
576 BiaRRYFhiuGSna ' R-yalue. of the, . .

EleR OF Mhflye (oL ol R E3 Toehno ea . HFioBy G Mighisen

U.S.?ﬁezi?x 285 glxam:y ogﬁvateh end8 gramssof glz[db.il:ﬂ&litﬁe acid fgﬂ’!ﬂ #finGtesl 0¥he

.ee oL al, r oduct xture.m e assessed.

resul§ G ialiey Srixtiresvipc s rOU o 3 igideber deipiate ciniaskbetvreen 90-
L} ' omthe. crude feed

125 At Sfh SRR 1 £, PHELRGAEDER o6 5 5 85

with kewrsliantpobe diametes of I8PA AtheaichreieagRit Wis placelhal LinaAbdrg

stabl e.during contacting, then this 10 indi cates that
ﬁ“ﬁ“ﬁ-e%‘? fitsace é%ﬁp‘?r%m?ee‘i"%"‘t raised fo L0001 100 °Glaviend:S hours, and then

held ﬁplﬂisﬁrlﬁ.l?%c;f’gr 2a gfp%ig goeé%ggé«{)@E %JJR%)PLL gﬂ{é%h .rf(ﬁmﬁfuﬁ?cll,oﬁr Zgam of

st abi e € Co

SUppPRIY, Q:ll?ﬂ% {mams O@anrmmtalan‘nma; @.0008 @iﬂhsflﬁf&llthl)alﬁ?in&p()im% @fams
Sts ective ordering of catalysts, or _

o e o SR BBt VB S o b B enSihetion

The suppsit haddsurfiRY atel 6F Y U@ QKA thialBore 5’5@{13 Jﬁﬁﬂ éltnufg.e The

pressure, hydrogen uptake, crude tee ow,
supperb st pare sizg distréhusion withea inadign pereatitmeteneitsg A, with 66.7% of

t ' atures gre.cantrolled such that )
the QBB bol & TR D Res BlsbimPnbRuas S wete dioriea Within 85 A
of themeditmpare diantdier. MCR content of the crude feed.
Reduction of the MCR content through hydrogen uptake

andfGxampltdsmonsisatenhew typrepa ersupportthatiisragmo isizen
distrib@oRRf aPRad 8 Woarld1AESes ) Fast BY ghot ki Shets Shumina.
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stability of the crude feed/total product m xture
and/or |ife of one or nore of the catalysts. 20

wanis/esespf contacting tenperature and hydr ogepcyRisaéB/ 042427
in conbination with the catal ysts described hergsn .
to be r whil e the MCR
Epacati : adium Catalyst Having a Pore Size Distribution
Withol Bel¥fl BoreDianefdFuf e Léddt SR 'aaﬁﬂfn
__contacting cCondi t10Ns are controt qugg%c t%gttalystwasprepared
in thesfofewingumanner.i Fhoalumina swppert, wepasst bynihe nosthed desgribed in
£ ferent.. erating at diifferent t eratures 25
Exeliple, FoRib et aBl O £ arjune TritransEoR suion pearddy
combiiih@ 7/68ighdndd &¥f VOSOR Svitht 80drhint ¥ iodin&d w&%ﬂdg pH of the solution
feed/total product m xture. The crude feed enters a .
wasi2.47st cont act | ng zone at the start of a process. A

fi i t i the. .t ) N t he,
£ 1 /e 2A0AE Shardsh ) BTRSWayrertited ik Ty epadies umiegtion
soluibn)raged &1 Kour$ KR OecdsRIMAPINatSE dried ki 125t VRS @&t Phours, and

fourth tenperature, et cetera) are the tenperatures

then; aglcinnsk a4 489 RG forhheurs.h The msulting sathlystroedtairidds0.04 benddof
LISt _contacki one first_ contacting tenperature
"Wr.f?é‘%“’o%erﬁfm&"f %??H%‘@S £ PO RRR RS0 bEnE iepost. SRS HABadiom catalyst

had & pbieatid digribeHBEwRA i t '
O Do e AP Wi SR oR dlalhefty bEOSPAT ABbre olume of 069

C
o'l anek a sustece aven o6 1 @ mle: Additionally, 665786 of tHeottatmntuber bfgores in
. .act | t t j t t.han, th
00 AR AR R % b A SR 0 A o

medizapopcdinmgter.enper at ures may reduce TAN and/or C5
asphal t ene q%ontent in a crude product 64 WO

208 BB¥auBRk deppnsizatesihe preparation o Sofuren § satatyst lving a pore
size R&H{KAIoh W&%@&i&??k&e&?ﬁe’c&o@ﬁ ﬂa%st otf1€ crude feed to
an 0] N and/ or C5

a greater extent e anoun

Exa tichuaf 3 Molybdenamy Catuldess hintingla Pote SiR6 Distribution
ecaNg ontacting tenperatyres are the sane as of
TAY, ] X 0 O a ae =5 o : t ';" X’Q]ﬁfﬂl%lyb §4tajystwas .
prep@ed iphe Bt wWERAR thamaYr. | THe 4468ind shy eodad %9 bilednh / . ,
. .afourth 5 cgt ala/st_ s) and ass%{:ogttnpg contggtl nge@gggggmmd
in Exqgaple ) oyag daprsgnate W@élall melybdsnudsisprégnetionsolation. Thae

' d erature be . 350 nd the
molytérim, 0B Bt oR 3o PR Sl pnhes Y e mbintng .28 B o
(NHOMoi(;, 658 geankcefMb0s,t NE2 frarns bf SOWUHT,] 010770485 ¥ t h

the first a}t‘:al yst. ~and/or fourth catal yst "at the
m°n?ﬁlﬁgﬂ¥eiaﬂtl%§\4 av1and Gt mams of dejanized waker to foma oslhey. The slurry
I b . Se tagtin ome.may resuyl
was IR 0 5 O bl aisholRi AP iR, T e B0t Foled
roomi tempéreture, UTlke Hid o theadohition8yds 3. 360 EThEAMABH /vdlurk® was adjusted to

sphal,t.enes, reduction in the same crude feed when the
82mﬁiwﬁg}dg%z%w%tﬁﬂ contacting tenperatures are within 10

C. THAWR loby Gk | | es_of .
p rl:a par at %“Eﬁf‘”!’cﬁ?gp‘y’ % Jﬂé%)g;\bag;@ﬁé & @?8 gﬁ% Q‘E@ g{oi)ﬁbéemirg
impregnbtiors sdlhetidng dgeak fon D GeERNitHOGccadbmil Méﬁa‘iioﬁ{]drié‘d)ﬁt .51 °:c;6ﬁLr

contacting conditions are set forth .below Exanple
severgl hopys, gad then enlcired at 430 4T fust2 IOupp ke résudtimgp catalystacontained

[1ing 57 anms_.of ~alum na ((Criterion
0.04 GEERRN BOLBYchlh el e ol with wpilescheige support. The
molybdenbingamlyst had a pore size distribution with a median pore diameter of 250 A, a
pore volume of 0.77 em®/g, and a surface area of 116 m*/g. Additionally, 67.7% of the

u_ced
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US A) with 585 grans of water and 8 grams of gl aci al
nitric acid for 35 mnutes. The 20 resulting null ed

wolbdsesoapas extruded through a 1.3 Tril obeT dpgirAis2004/042427
plate, dried between 90- 125 C, and then cal ci ned at

18 ich.esulted in 630 .9rapy of al ci ned
tota b, Of rein s S lsTIPUPR AE P el b oty had a pore
dia@i@let Withith S8 ARA e MEEaPhGHe Ahnhdlerd Li ndberg furnace.

The furnace tenperature was rai sed to 1000-1100 C over

1. 5This exaynplademppgratesitled preparation of a Golgenf ometl batalyst Having a
ce..the support, The su rt inclu , 2 per gram of
porB 3¢ disTipupitn .ﬁﬁ%@ﬁ&%ﬁ%ﬁ?ﬁﬁ%ﬁ%ﬁ%ﬁ%ﬁ#ﬁﬁﬁ-o. 0008
x@ﬁlﬁﬁt. FrephRtBNATAVIBRbICn @B tlidieh CAhlydEhiving a Pore Size
. al.um na .and 0. 9 grams o efa al umna,

E

Distribution ; anDore Piame pfcAt Lemsh2 1

mofg BBy aBtot bkt oS ofer AR R A oo Benit, TR i
suppért, Iprépaeihtihe peetitoddiesdiitied lin BkanglR 1AwaithPrebRatédwith a

{ total nunber of pores in the pore_size .
mO‘éF&WW@MWP@ om splution prepared agfollems. dofimt salutiosr was
s =T TE=" ’ ' k [ St o
ruade Xy (PRt P e FLE NGO £ 27 R SIB0 0.3 s of 30%
hydetigen peteeridedtl,0%), 6114 [gesmss of Hidhokttmnolainived MIEA), aknd 36 8sdrams of
dei 0.1 .grans %f theta alum na. 65 WO 5005/ 063930 )
ciguizefl Wederdn Aerana sy ol he sluey wvaspieatsd 1,05 Jfn uptl dissolution of the

: j : ' r ] i stribution
solid TPHY Bic S0 RIS o BB OBl Eppeebfin ) L PR O
vansgioend selttivy whs made by epabiathg 3.57 glamsfof MBSO gith 40 grams of
. manner.. T n support, .prepared by the nethog, .
deiceg b F‘?‘ﬁ%%faﬁﬁ% ahd Sefgad RSB Stppned 234 svi%_cwnt
deionied Waitdh viAEREAST UG ROCHbiAd S GRA ¥ up t& 8RN ) Ji8ld the

7.69 grans_of VOSO4 with 82 grans of deionized water”
olybdepuiyvappdivmdimpregnationselution? 7The Bhanink s iapsgpated with the

i .
] nated with th anadi um..npregnation .
ol bl TR BRAB G nal o berBES B ik ey petttion,
dried et E25 0 fol dbvetalltotrssamdahal cdléitédat 4800C fop2Motal AhBe&ulting
at 480 C for 2 hours. The resulting catal yst contained

catalysteonigingds per gram of gatakysty 02 gamgpByanediusedns 0,82 grawistoli

I ' T vanadi um cat al,y st a
motyBiftntif, GRS BHRRSEbriort e RGP P Restah eatal i bact 2
porecfize3fifiriButian with @ medianperodiamefed of 30BAY, and a surface

area.of 11 /g. Additionally, 66.7% of the total
nurhI SXgmp{frearonstrates the prsppration pba Golimn 6 metal pnda Gohenn 5
121 RBAG RS - iftl ATESGE pifeldi
el SBASSUIRR) 205 A 2B pll RedPorh s 30
A. denonstrates the preparation of a Colum 5 catal yst
havi bhg,~a_pore j ze isw,til'on ith a nedian pore .
g sontact ot a Lrude Feed With Fhree( afalystsoActubpler regptopyith a
cent@llybyia frRdvidiNGds bBd with ' ) syt i on
Wth a Medi an Pore Di aéra#eaitﬁgr of E?érﬁlggbsltzﬂ%%ﬁ‘?ds%e
tempesatyigs dronghout atatalysthed. The eqalystcbeil was ernied Hyofilling the space
betv%@ﬂe slglr%ir eerg‘l%%veﬂla% arrf ‘i“‘nnsell'J ro% tlférrggc?cgr%%thbgatélggts gg& Qlﬁgon carbide
(20-grid, Stanford Materials; Aliso Viejo, CA). Such silicon carbide is believed to have

low, if any, catalytic properties under the process conditions described herein. All

catalysts were blended with an equal volume amount of silicon carbide before placing the

mixture into the contacting zone portions of the reactor.
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20 in Exanple 1 was inpregnated with a nol ybdenum
i npregnation solution. The nolybdenum i npregnation

WO obst063330 Was prepared by comnbi ning 4.26 grans pei/us2004/042427
(NH4) 2Mb207, 6.38 grans of M3, 1.12 grans of 30%

H2 7 et hapol am pe , ,and 6. 51
o bt Gudelfsf AW o8 bne FROSEVRCRG UL R drfe YouetBr 6o Bgtom of
the vaastoheSilieoh tarbRie wasipaitibnel 4Be béttddh oPthe 1210t sédFe as a
The heated sol ution was cooled to 25 room f enperat ure.
bottopsupporyt Achelionatalywisilises carbils mirtuse (43 em?) ovas positioeed on top
-ad : t | L ont z er. The
of (SO ARHEE o e g MomNcbibelle S e Rl il pra pore
sizerdistyibutéom with 2 nediagote diameer of TPA, widash. 790 bf the RoMI Sumber of
W.th occasional . agitation, dried at 125 C for several
Porgh e Positi2¢ aitulipe AAYIEE & porsstaretn FithinALk of twedian pore
i |44 t pit Qi of
e PR onoR Attt cGilihd D90 e Xindly A and 0025 grams of
nicksbpergram pfeatslystTivith thobalimme heingmtaintina shgsbre por e
size distributiaon with a median 0 res di ametgr of 250
A, “g‘m f & 8?‘(??:‘&0813 ceybide muixyrs ( 62% )3vas pesitiored-ortap of the
bottdrh&ofic it | 2
ool A S00P uqSLodis i 25, MRS Ao

size gispribution twitha median ppretdiametet gERRALwith 66404 of the axtalmumber of
' MW Ehin 86 A of fhe nmedian _poye .
Pf’“’g ?‘gﬁn%tpg}rfé g@‘ﬁé‘“@%@ﬁ%%%ﬂ‘&@ﬁ%@? Wﬁ@n&rﬁé{a of the impdiag pore
dianzetéo I Themibdlebialyscedntdited 0.02 gt of nidl@ 80,88 of
mol)%d%t ribution wth_ a nedian pore dianeter of al | east

nm per %ﬁﬁ catalyst,pyighhthe balagee being an alumina support.
Mol RSy SakG ' Pore Si
Di &Y PP EATSY At el ik 2 deBleipd B op gfne

- middle ooﬁacti‘ﬁglezloncrm fohdartoptemaaitigwone.aThe Wpicatdyist RAEPPre dize
Ceekn the.foll opin aner. T um na support,
distl ot St A7) L v B ered 57 b B0 FoDEsierp 0 Bramgced

IybdRes ek @emifich BRI SORA! hRR
moysoI uti gn %rdrgpar e@;&@*ﬁ@g&,@%& Ir # SO Igﬁ%%ﬂ%aélﬂ%ﬁna
suppRffde by conbi ning 2.14 grams of (NH4)2M207, 3.21

ar .56 _grans_of .30% hydrogen peroxj de

{1 BB ey Ses BB TR 0B of Biipn omeC e ks Sacgace
and grsarve aph prehehtoning e Thyedtalysttied RlsToaed lints ) ;i &Béﬁgﬁ#ﬁ
\ u\ga‘i heﬁt g,d to 65 C unti!lygli ssol uti or?acl)]f%ta%én sol | S.c@fhat
inclugpd fixe heating zenescomRsreadingde thaprekeat sene, thertpm middlecandrbottom
Lo by conbi ning 3.57 grans of
contz\ﬁ/:?%%%gnvﬁ%?%ﬂiggﬂo&@ﬁs . The first

gral ns 15 dei oni zed water.
solke ¢atalysaerecsalfiddd bylintodueinges gaseamhintde afslvols hydrogen

uf fi i ent ei oni zed ter was added to bring the
sulfide et I3 e 1o R SR i e GEr PO TIEEORES s et B of gaseous
ixtae oy ' i ' | Ut |y
B ) SN s GIo) SR sl Bl
volumerpf eggalzst). cherapsratutesiof thegredtacting Zortes wese intteased to 204 °C (400

o PR B Bl L3R e
e e et 10| BT O ) o
The contacting zones were maintained at 316 °C for an hour, then incrementally raised to
370 °C (700 °F) over 1 hour and held at 370 °C for two hours. The contacting zones were
allowed to cool to ambient temperature.

Crude from the Mars platform in the Gulf of Mexico was filtered, then heated in an

oven at a temperature of 93 °C (200 °F) for 12-24 hours to form the crude feed having the
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nmol ybdenum wi th the bal ance being support. The
nmol ybdenunt vanadi um cat al yst had a pore size

wdizedsrelusbi on with a nmedi an pore di aneter of 3@@TAys2004/042427
Thi s exanpl e denonstrates the preparation of a Columm

progedp roPieedin Bibla: FIG: T Sk P e fasiob g e reactor

Thel cﬁ&&tfeéﬁﬂ&ﬂecﬂﬁlrdhgh@i@ﬁ%hsat%n@%ﬁ édikacBhg %ﬁ% w@dIERBRtacting
Wth Three Catal ysts. A tubul ar reactor a
zong, diterg|coytagiéng zongnanl quxmmmt ofiths reapion B omidehfeed was

confalBA FGRARA S R ARR o SRREY B Trbigd, Epiibrc

conmﬁenmaees fdlmiwee motdfenyﬁﬂfgéﬂ@mb|th@ﬁdd@theﬂ'ia?@xﬁdé’@ﬂo'th@feactor
Q,,acgor W th catalysts angl silicon carbide 3

was 3@&1\@9 1y, (2809 (IR, MEBYwas kb, and peessurejwas m&a:gmw 7 psi).

T AL St il S ELATIESY 184 ka0 1
500 tiewrss iI‘hmﬂeﬂaﬂn'es of thé\three comit-rting onesvete tHeh alRehswd hid MAintained
in g ifowihg petenc ad Pd TS M) oK 9chorh anc en 38R SC7 54 3 for 500
hoursS@BE4 990 °© 273\&@F¥ ROY306 B3, dUh Pt ﬁfh% Y for 72'989 hours.

crude feed flowto the reactor was fro
r edbe¢ tataltpyoduse (thattis,che afude productanti@as) Sited dwnatﬂydn beie The

ol 8548 LR ok € MR e 4R S,
the tofal prodectiastsupatated 216 rm@ crﬂ@é;t)rﬁﬂﬁdttah&’ gﬁ‘éﬂ Gk 131 R to e sﬁgﬁm

silicon carbide to forma bottom contacti ng
was Biepsused g may%ﬂowa;enﬁolﬂﬁsr £a5 exiting the systeimbway mnasmetdfbyaa wet

test l'rﬁ@%j{)er o roe g&t‘s t]%;‘ é‘g F‘@ gﬁ%&eﬁ (gflgcg%@h’ tgg“%f"%‘g PRigentage

of camprments of ﬁm&:tmde prothititN TRO reduldd lisiebargRVérafes i tRe determined
| amet er . e bottom catal yst contai ned 0.095 grans of

wel ﬁpgﬁ@ngoqyggﬁ é;rgﬂ%p@ﬂuctmr@ggpesm smgﬁi in Table 1
of FRptzal yst, with the bal ance being an al um na support..A
m ddl e catal yst/silicone carbide nmixture (56 cnB) was

poék shaymeth Bable bytho truth erodiot lmd; parrgram nf antde peoduon e stifur
The m ddl e cat al

ddl t act t
cong 859 B0 % BEIRE o rORe o s scetret B PRyEFROR O 83007
gran:@f TﬁS cAe \ptddiwﬁﬁad@/?aﬁf) o IVMCR @biiknt'td @%pﬁéﬁtcn&%ﬁ&n{ &¥ 1.9 and

theﬁ[{f)ore Si ze distribution having a pore dianeter

aTA\m 09. ohhertogat of piskekeanid yanasive wagi22devppm. The i ddl e
t f kel d. 8
of TR S BN Gl Dok acfeTR Ry spbeSiiine £ s ayfioge bed
tempbmtmrg( aﬁmwmmusmnmgth oﬂﬁeerdde Heet U RHe)atal vty live 'iiﬁiy be
eiﬂ‘%jﬁ mxture(% 6(?osltloned on top of the
corr ¢ EAPSEATES %lbsttb mt igbelisped hat %scqatahgst lifme.
decre-EEk% 4 OPA BRLAL ¥%Es hﬁﬂ} 3 19% éapﬁi péséﬂ*tﬁﬁ&‘y cf W {r&%}%‘sﬂme

., red i an pore dr anet er of aPCont a
(“t™) dgr 1mpmvy-mﬂnhoﬁthp erudg fizech mfthwcamwcﬁﬁg Zonks Hhsdnibed hﬁﬂhmme

Plot P55 BB e sdiads BHLRT of thehros o Hatiz Ao ves rirssthouy of run
time Z2R6nth&idg d érude Akd SAALBe top, middle, and bottom catalysts. Overa
majority of the run time, the WABT of the contacting zones only changed approximately
20 °C. From the relatively stable WABT, it was possible to estimate that the catalytic
activity of the catalyst had not been affected. Typically, a pilot unit run time of 3000-3500

hours correlates to 1 year of commercial operation.
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and to serve as a preheat zone. The catal yst bed was
| oaded into a Lindberg furnace that included five

wboadsiogshsgones correspondi ng to the preheat zopgrniddcos/naz427
top, mddle, and bottom contacting zones, and the

|b(r)1: suﬁgort The czat]ﬁatrl Sts, t{lecwgpr(;;m%y éwataég:thavmg

a porb kitzk E{Etr?diﬁoﬁ%ﬂf’i Heiua peRGadaSr bt FedsBR0FR 2hA G44i6hal

zones at a rate of 1.5 l'iter of gaseous m xture per
catalyskaasrin@gd pore fsmdusamhmamﬂsa m(edlah ipormndiameter thea wage beptveen

90- B0 wih A leBH6P 4 bt Erval bR oot Bk vize sttty

havigh feré didthetdtwithif s B HaHE nﬁﬂﬁn?@&@dr%et%@ Ayith Edfirolled

hours. After holding at 204 C, the contacting zones

contactieg mmeprodw@m pmiyctttbat 31.1_<611d3d(tb¢) orugy pmduat As

SRRt U Pl e S0 BEN g oty (b SRS hiarhel e
NG R S A L

held at 370 C for_ two hours. The contacting zones were

redyced gwEgeniconteabrelatiye Aothecmde feeh avhile the residug gententand thecV GO

conf{f 3¢ e B8R hESo0H 1038 ol Bk roffitih bl g5 e 127"
Ex c le SZ%thEtlﬂf& Gﬂlﬁe(ﬂ'&ﬂmﬂh AvelCat Thit Havé b PorédSize

US 04/ 04242 ;
v ?erz aRange Beimeen 9:180.4. Thg reactor

appéf ftus &CE o?fl'retqgﬁmﬁe? %& intent Ef‘@orﬁédtﬂ zﬁﬂé‘s? a mgr.ggiimg

gh e preheat zone, top contactin
mether, masthddnef separating the tiotahprodurt acd megxozlcnf enalxridg et aroda product

8330 of Ot el oo Boff (BN sH g apume

. ofsgﬁgnc@ﬁkactl ng 5 conditions were as follows: ratio of

hydrogen gas to the crude feed provided to the reactor

wast igzguderfggdlow 0 de remitw)was| fy thedtop f Rrerreactprdo the bottom of
o RREBECTE: Ma50F ol MR ol iy B0 R maper. sicon

carbids m?madmadi aBthe botidmrof trfeaeadmtm:ﬁervmﬁa e;bﬁbmrsappoaf A bottom
ree G ntactl n zones were.then |ncr
mtai}ﬁgﬁi"ﬁ?%@d ide mixiyge (80 angWﬁﬁp%sé o8- t°B‘? g‘f’% cﬁnde to
F
fornﬁ RboRd cﬁﬂﬁéﬁ%ﬁﬁg tﬂi@ gﬁﬁ? chtal é@ﬁ)adh% %drg kize Q%trhﬂmon “6% a

hours, then
median(poge disnetagiof 2 aM, hmbréﬁ 7% 6ﬁé1ettomhilurpb&:ldmms if thegtoré size

di t.he. rude produawegﬁﬁm%%gfﬁ% at aI st bed’{‘]hebottom

catagbaﬁelua@cpanatg%ns 6MNnbly8d&ass Addp0zl f@r‘i&dél ertghﬁn of
t ot al product was separated into the crude product and

catalyst withdhe balpuge heing Wppefist em was neasured by a nass

fl

by, bR Bond BB Lk (B0 Sy SACTR IR LHERSHY Srlhe
bottpma coneEtiimd Zonean fontzhe tépconictingzore. aTheabg bitalyer lednipersize

of comp The results |isted

nents, of the crude uct ..
dlsﬁab%loa\mﬁa@% digp poFReigrBeter of ﬁ)@dg wikh 66 Ypefthe Htal gambet of
porc ATHRRERE Sze rbaBE ARVAY o BRRGHUEI AR D UTBE e 2 bore
dianpeterd dbe téachtalpstringjodat 003 gmodef pickeluaid, 0. 12 grahfswf molybdenum

per gram of catalyst, with the balance being alumina. Silicon carbide was positioned on

top of the first contacting zone to fill dead space and to serve as a preheat zone. The
catalyst bed was loaded into a Lindberg furnace that included four heating zones

corresponding to the preheat zone, the two contacting zones, and the bottom support.
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20 content of 0.0075 grams, a residue content of 0.255
granms, an oxygen content of 0.0007 granms. The crude

wOonRoskagkozhad a ratio of MCR content to C5 asphq.lct[ﬁfsgﬁmmzu-,
content of 1. 9 and a TAN of 0.09. The total of nickel

ca?% %nadd faﬁ m The%{ﬁ"\ﬁi%mgedéﬁbg bled, FIG. 9, was

fed aV@LAGEotIRe reabﬁifpffh@bﬂﬂs féea\ﬂ%%d)mfbe%gufe bﬁreﬁbat £5H3! top©f

the crude feed. The catal ysts |ives
contagtipgrencebotiamn t‘»tmiaqtmmzenataud éomlntsummraoﬁﬂhy stactpedThe crude

| fe d
red S B BBl R ot BB SB35 e
comdAfig u@fmmeeeas follbw: th6 of FRIrOME BR ko e &&e feédiii8vided to
feedlnthec 3actln zones crlbedlnt IS

the geagtepas 16GNg /1113@09@ F:EBbrItHJSY h@sa\le I, and prasgTe whs 6.9dVPa

(10445 B8 PH S dolhofip Bnet i el b330 1 Gll ) df eitained a

260 BGt(SO(ﬂr?F:)szaI&iﬁlicﬁn-s @aﬂp@ataﬁs ﬁﬂﬂﬁfﬁwb)boﬁfacﬁﬁ@zdﬂéﬂ wetdHen
the WABT of the con actl ng zones only cha

doreny senence; 210 S 350F R NhesTS, then
288 I°t: (356 ﬂ%ﬁm 1f‘ou}§ Jl@iﬁ*e(gbg %) f%gg%&g&%@%%& fhen 343 °C (650

activity of the cét
°F)foy@2&homy;foratptaunmmmenf1mhaum of .3000- 3500 hours

C or %3‘,83 )‘%’é%ﬁd & ogg{v%lq-?ﬁl@? e %H&écnbed in Example 5.

'Ihedﬁmrpsémt Bad drlVerdz A b 082008 af &ut fi JﬁPﬂﬁgﬂng%g%fs during

catalyst having a pore size distrib
procgesing. diheneruds preducithad.cnes gransof oxudeproductj ©.082/grams of sulfur,

0. 00T ot 8003 T oLV 6D, Bud Bravh diar areidy” aditona

propm-tieboﬁthdmprsﬂ»&a@felimlhqtmLmrmﬂeosi pores in the
si ze |but|on5haV|ngapore di aneter within

isapmg nﬁ'i’iatﬁ%ﬂ’ét enntacting the apmdenfeed mithdhe eatnlysts having
porecs%tcﬁﬁhbﬂ@olﬁ %ﬂi Qﬁﬂﬁg‘tgr ol atrgflgé %&@QQ@ #d@ produced

i ncluded the cru e pro nmeasu
a crugle paeduict that haskt aaﬂedmeddlmﬂﬂ aedtieadeN BV Hai dontent, \wAd a reduced oxygen

contil ABHERS thopetperiinit e CrheRirebamals e e end YD
contér GFERCCrOde/ S8 duct Wer& 9% 280 2bh9LS Filke C_%?ec%’iz%‘g RpEifRflof the crude

whil e the residue content and the ent 0
feeds he crude product was 90% - 110% of those properties of
Crude Feed
© FRASTOr ARRATTBS,

(excepttfdsrmm&bdaﬁdtccﬂmaﬁ o&&ﬁﬁtﬁ zioﬁesg, dﬁw]%s ed 1oReE ngro(@lﬁct]ﬁ}@aratlon
ctor _ apparatus except for the number and

meth@E}n‘P‘é ofluctgnelseis a9g cashistguliidiag mepkad wereftheisams as described

m]gmdggg met hod of separating the total product and
od of analyzing the crude product 15 were the sane

asAdes el (3010 Exalephaify tEpedportidsabitalarised i Tabsl3, FIG. 10,
a vol u of silicon carbide e crude

was {108 1R 0f e gFAaF 0 GradhdescrIaoHRe, heough fheiekafzone, top
contafcﬁﬁ? e@t'ie bBtér @Aty ot anﬁn%ttﬁﬁas%gﬁ(frt of A rdRRGL Phe WAS

d from bottom to top | OW NG nmenner.
contagting eenditionsridire es fodlowsomtio iofhpdtogn gdseo kit drode faéd proeided to

the rEaBRF W5 SONRTHLY GRS LERY SaPP R and prosure s 6.9 MPa
(1014.7 psi). The two contacting zones were heated incrementally to 343 °C (650 °F). A

total run time was 1007 hours.
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20 catalyst/silicon carbide mxture (80 cm was
positioned on top of the silicon carbide to forma

wokdseEIapnt acti ng zone. The bottom cat al yst hagTRISBOAR42427
size distribution with a nedian pore dianeter of 127

& 7 the Gpdcimoiihne an aviinge TABOD A6 EamavermariAR] Goaviny of 16.2
duriify Jrb@s4REl- The BARE pRIIABELAM. 9 gﬂ@m? 8f %ﬂgﬂ%gam Bg sodium, 0.6

i ncl uded 0. 11 grans of nolybd m an
wippicfing end g vdpprofof potassiwal e crudetpnoducthdsh pargremiadicngle

oo A3 abf B B o SR reBo ol ho(@Rgand 0.401

grahe Bﬁre%ﬂuﬁ.oﬁﬂﬂiﬂbﬁaﬁd[?}g%&ﬁéﬁ Ché BdE BRRIuct B 1i5RR iF PAKE ¥ 3 FIG.

had a pore size ribution with a nedian pore
10.di aneter of 100 A, with 66.7% of the total nunber of

or ' Sz i stributi havi a .pore
G atiay Fholgl ABRb SR Sl et e of R G B GiBBE spteoted
catalysts Wil pore!side)distribitidnd 36 d rahgdDf 00ARY Aoprodirsedea crﬂd‘e_ﬂ;t)roduct that
0. ég gr.a of HDI ybdenum per gram of catalyst, with
hadzreducsd ajefivegd dptalsaleivmesodien, zing apd petasem content while

Sl ety RO ONRntchfinf el obtel of AP LAGE pRERTE e ARys, 94%,
andd 88 %l ofthe tespectins ptopartied of thearadd feediber g f ur nace t hat
Ex ( g f at i ,crresno{i

VaiSoiBbitaciil 600034 OB AT R HRARALRURARE rHiutber and
crude (venezuela) having the properties Summarized 1n
contpghpicontactingzomgs), gach catadyst swlfiding method) feathetal eaxinot separation

feed fl d.th h,th {, t
mwetlOlf o8 AR G b S RN Bt Sl St hectgin fovemale 5. Al

catabysapedre niiked With 61ia61 0drbidEhe a GoHME: rafi6 8£2 Pass GRRIAGHSHEe to 1
Wlér each of the catalysts in the presence of hydrogen
partggtalystrypless othsrwisedndiepted nbha ¢rode fepd flowotbrough easkreactor was

ot D ATENCAE g 1 0 5 B o
the bottbm effehch reestw lesemeesasta Botidaa suppbftl £ach feattor hdd@ bt
o8 3 oo e Sl s
werd SIERSY AR &htRting BEnds\We e&élﬂtct@ﬁgﬂ ?gﬁcﬁ&n@ﬁbﬂ‘l@ Was bBGfloned on top

i ncreased and marntained i1n OW hg Sequence:
of thetop contatmgRpné terfill derdrapacesandith serve @s @ prehent(zofi indach ogactor.

Eacli o e oab 133 Pyt mabe B inchiged ot Hhodibpongy
corrdspadin o the pldteatiZdha) the (sl bGiitacithiolzBest BRI the B6koh sgﬁ%rt.
was separated as described in Exanple 5. The crude

e o.
pr Sekreampla 8, amungalainedenqixhiesungniskel satalystisilicar cafideplixture

' : ¥ ' i.ng. ~lhe. grude duct

o8 i olorks AU o1 RS0 AR P B o
caial‘ysﬂa og Ag %ﬁlﬁmﬂaﬁb@nm g@m gﬁg@?ﬁm&e.i’;%d smmrrﬁgtra_qﬁs MG]P

a .o, ra o] .resjaue. I T1 Oha roperties o
phospﬂ%m&r%ﬂ%baﬁﬁa lf"'d’r‘%alluF@WPPﬁﬂ-TABLE 2inHG 9

Thi . i . .

N o
poregizsdistidbutionrveithy median pord diampier of tlakwtas positiosed ianigeop

bet ween - 180 r oduced
contac%ng zone. Ihe molyﬁdgnum cataelyst had a total content of 0.04 grams of

iy

Z o AWu-el

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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a crude product that had a reduced TAN, a reduced

Ni /V/ Fe content, and a reduced oxygen 20 content,
woebesiieyss0t 0 t he properties of the crude feed, pgTi004/042427

resi due content and VGO content of the crude product

were .99% 100%,0f the.respecfiyv I ies of.the,

cr dExespat: o S Pined mopaelng oghale St sticBR epidemixtre
(48 Tind) Yot Wsitioingd inTihe boAdhRctiAPPeHea! The ufi@NGHeE mbBbdenum/cobalt

nunber and content of contaciing zones), catalysts,

catalysbinchdgd 0743 dmares efapelybdénum, 02033 igratmedf cobalicandd).2fugrams of

] - tal sul fiding nethod were the sane

pho%%hééig?l} glgg:glafﬁge %(%é‘%llugn%a SURPE M, de f eed (BC- 10 crude)

hay nglybdenih epalyst/shicdamias agnid(12ak pwas pdsittanedGn the top

was fed to the top of the reactor. The_ crude feed
contpetingzpnen dHe gielyislenymn ntalist wanthe samg as imthe 2on songactig gone of
Exa&giet!ﬂm contacting zone, and bottom support of the

reactor. The 30 contacting conditions were as foll ows:

r afie Eixadipleyidy Ggenolgbdentim dakutyst s desctibedlinthotopdmticting zone of

th eact or was, 8Q NnB/ (500 SCFB),,, LHSV was 2 h"1,
Exalyafy §pasioured Wi s hoep qerade pabmosionsd iy hepyth eopgacting zones (60
cm’ontacting zones were heated increnentally to 343 C

(650 F). A total run time was 1007 hours. 71 WO

2005 Egaspied 1paTimdikiged/ Hdgudenunithicke catbysisilicenst catiside mixture

3 rage. T .16 an n average APl _gravity of

(43 QD N REN e B S e iy 1V
moly$deiitnafi cmbaaly@amﬁuaudp?es RamTShtdst, 0.09 grithp BFdlybdenum,

zinc, and 3 wtppm of potassium The crude product "had,
0.025 grarpy ofriekeland 01 gramg of phosphows,awidh thedbalance being alumina
Suppgnooz grans of oxygen, 0.376 granms of VGO, and 0.401 5

grans of residue. Additional properties of the crude

pr édmolybderamn tathlgst/siliconabibadeSmixture (@ cm)Owasiishioned in the top

exanpl e d nsir tes that contacting of the crude feed
contagling ZoRe: fﬁ?@e Y@gen%faéﬁlyii,tt@aWF pAIRR Rindhe fop contacting zone of
Exa®petg i butions in a range of 90-180 A produced a crude
product that had a reduced TAN, a reduced total

c aCeudgrfrors disi Mars platfirm (Swlf of dlevsisd )wasciltered) thent tieated 16 an

syl.fur content,, d Qpt ent d residue conten f
overgih i WipeiRliky Blen TR OF) B 2 ot S 318 gl e e or
Examgied &Qtllhaeixﬁrm@?iobéﬁ%s QimihRigzedrii dRibleel #1G BB MAEGude feed was

8-11. Cgntact of a Crude Feed Wth Four Catalyst
fed tafhe tepwf thegeastor iyshase exanmles. abhe oradedised flowed throgghcthe preheat

r t . £ Qr er.and nt en
zone 9% e PR i 3Rl o, A B o BE or. Toe
crude feetl viastcantapied chithieasle pBtha catalystsin dRi frestnc@alhyRl6dtn gas.
crude ,%uc anélla%/si s were the sanme as described in

Con%gﬁﬂo Eigl qr eaghygxample werges dollawss (ratip ohhydrpgeroges to crude

| hh I B r LLd '
e S5 5145 S WOSGET) 080 SR, bt 84 U
systegr weie6 HddBa (100w psi)o LFIS e wah 2 0cduringvths first 20Grhoe of op
contfl o g Bt 1 16 T o ine o Otures

in all contacting zones were 343 °C (650 °F) for 500 hours of contacting. After 500 hours,

the temperatures in all contacting zones were controlled as follows: the temperature in the
contacting zones were raised to 354 °C (670 °F), held at 354 °C for 200 hours; raised to
366 °C (690 °F), held at 366 °C for 200 hours; raised to 371 °C (700 °F), held at 371 °C for
1000 hours; raised to 385 °C (725 °C), held at 385 °C for 200 hours; then raised to a final
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the bottom of each reactor to serve as a bottom
support. Each reactor had a bottom 20 contacting zone

wonfoscheap contacting zone. After the catal yst /gt ©06042427
carbi de m xtures were placed in the contacting zones

Gl e BT Efocth el af e o 3PP P chn S8l Sasting

tlmggfgmoqgo@@ a preheat zone in each reactor. Each
reactor was | oaded into a Lindberg furnace that
i ncThekrud¢ produtte wereperiodively analyzesito detenyine AN,ehydrogcn uptake

685@ echz? ?qukueEg'g%o %tﬁ%n ¢ a(ﬁ:itdlt}g gcﬁto ntﬁ@lad g:{]y%ertl cgntent Average
valﬁHQ'fmbﬂ@?étﬁéQ btke brdd baldueis/pRodiice® th ERARHIESS T akd hi&ed in Table 5

48 cnB) was positioned in"the bottom contacting zone.
elbatal yst included, per gram of cat al yst, 0.146

0" 1032 RABAER B Lo £ Bl RO B s

run inpEPGrY for/baam bf/ihe emlwﬁms&iffﬁmhipmm-mrmmude febdhé&d a P-
lgﬁé ’TB the catal yst having a pore size

valy; G [qai |- %an 105148 dAd,and 46 1 rsm éhc Ryvalugof the weude

profhR? bf:ﬂagitaﬁ ‘hﬁg g%n{a@&gtatflg Q%W %eggﬂlecata-#gﬁ s?ﬁéﬁ{? gﬁg)&ﬂillples

cataly: a tot cont ent
8-1 hﬁsp@xﬂwnlymﬁm 230 ours) fthe Bivalugsif'; themmﬂle plodudrabmniaed of at least

1.5 5 e} St ofdXaginlin 10 slarante 1 P ool s boes 1.5 for
mod?GﬂHésraﬁ? BHeD 43414 end oF theAERD @honﬁ'ED #op gﬁ%ﬁb 12389, the P-vajf e was

ybdenuni cobal t catal yst/ SI I con ‘car xture
1.4. CF@Pl thed-yadu¢ of the eaide praduet foo eachctuial, atnna;nge infiereesl. mamhae crude

T M

did gimqﬂﬁs&)éepaﬁhgs PBGhésn W FIG. t1hethe P-#d168oP@E BEde|prdiubfremained .
5 A nol ybdenum cat al yst/silicon carbide

Su ort.
felam’éi? genstant dugingsiznifisant pertians ok gachrriakh exeappin Bxsmpie 19, iy which

the B4R idd}6asiR! Ybdenum cat al yst. was the same as in the
top contacting zone of Exanple 8. In Exanple 10, the

o IKEGd :;31 isma grapliital st¢presentition gt‘ hﬂdlﬁﬂmg;eh @ptallp be cbmtéia ﬂdd(rj(gHg”)
Zone 0 S m xe W_t SITICO car pl de an
vershs B g ég)‘)af?rpk% el SyeRmE R Fh?gvra%?ﬁw{le@mgfe gaty) Plots 148,
150 I1 52 BsarehRsehi neﬁﬁrdfﬂ@%ﬁ‘ luﬁiaﬁ@ Hotaey l%?%ﬂﬁf:%ﬁﬁ@ lorude feed with

cat al yst/siliconé carb m xt ure
eachyefthe tealyst systemns of Emplns 8drt raspéotiyelyo Net hyﬂmgen uptake by a

de k | i
oradd 22 P § S e bR B0 T 2% B B i 8 R
(43. Metmcm's)n iAGlshbwn BNEICR .10 1the el Bydb d?hgﬁsﬂ&folﬂﬁe crilid feed was

\5;? bal ance being, al um na 15 support A nol ybdenum
retativply constant duringrach iadi de ni xture (12 cm) was

Car iy OO A AT R Ren GO Bk ESEn, St HSRERMT

percEntags o€ cBide product (“R”) versus run time (“t”) for each of the catalyst systems of

Examples 8-11. In each of the four trials, the crude product had a residue content of 88-
90% of the residue content of the crude feed. Plots 156, 158, 160, 162 represent residue
content of the crude product obtained by contacting the crude feed with the catalyst
systems of Examples 8-11, respectively. As shown in FIG. 14, the residue content of the
crude product remained relatively constant during significant portions of each trial.

FIG. 15 is a graphical representation of change in API gravity of the crude product
(“A APT”) versus run time (“t”) for each of the catalyst systems of Examples 8-11. Plots
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Crude fromthe Mars platform (Gulf of Mexico) was
filtered, then heated in an 20 oven at a tenperature

wol20852066930200 F) for 12-24 hours to formthe crogdpudrearbazazr
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This increased reduction in crude feed MCR. content demonstrates that the

Q)

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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FIG 13 is a graphical representation of net hydrogen
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molybdenum/vanadium catalyst as prepared in Example 4.
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oxygen conpounds are reduced sel ectively over the
non- car boxyl i c contai ning organi c oxygen. conpounds.

waQodsmeiEsanpl e 11, at reaction conditions of. P¢TnS2004/042427
(700 F), a pressure of 6.9 MPa (1014 7 psi), and a

s Skt CHEtiNR S BRENBET: 38 yetd ol KRR, i hydrogen

to the?clﬁdmfmi poasaad torhd ﬂaectmgwghl 600N, {Z‘é (@008!SCFBY, GEHSV\&;\rag 1h™,
er at ur at the sane pressure an
and @%ﬁ’h’@éﬁ&@ be. b8 sosiiting Renesmere Rl ineremontally
(] ]
L e vt T -

run tigeeodfi 366 hoursdi t | ons of . 371 C (700 F), a pressure of

6. SE‘gﬂFi?Pég‘iul 145‘1%6 Si P a rati B’)%I_c;%’g{ao en to . desoribad in
Exaﬁipl&S UBRt hyREgdMp fee% i aé*[@asvﬁe%m@m Qgcgézg%lyst

8 ht of the crude enperat ure of
systems n Example 12, petdydrogen elstlkc wag kD7 dln’dmd (-65 PAFB),emdithe crude

prodfy B AL 74 L LS b SR S 22

3.0 mm3&n-'1 memem*eﬂcm@lla@ammae flodae &s%drm ae dgerﬁom 0.3-0.5.
denopnstrates that the uncal ci ned Col ums

In Examplesl 4, é%ng/%qntaca@g of thercauderierd weihtthmmobéadmmﬂmaahmn

cateyf 20k SERCIPIY 8 o s o 8 Kb, BB AR08 76

SCFB fbl%b&SCEBa,rqmldehe dﬁd@pﬁﬂﬂﬁtlﬁdtam(i@ﬁtrmgfe fifm 8,2c0.8de
h| gh TAN (TAN of 0.8) with aone

or Heomthdndt HyioBen iptake, valtes dieing oo, diwas cSipmated that
hydﬂigbmas eﬁwatwsc thé f&%@?f Rfﬁ'gn??xﬁtrg f%}m rfgtédh&ctmg of the

ati v

st abi | t& wthre
crudgrqukmd vanadisun catalyst. ﬁamdmmn of hpchogeredmngcmnmhnn@sllows

s BB R0, e B i Bt B R

conitiod) Yreesded & BRFBvIpropatics 6510 dvhMBg&d Hil8est &8 requirement
Speci fi caIIy as shown in Table 4, each of the crude

for Igzsdiydragsn dusng pontanting tends o decrense theapstsgdipragessinga byde.
" P SRl BB e L TR SRR Sl

producadjze ciude grodacidvitina IWN thgewholodter Hiah\the TANSHR the brudle pfduct

61 % of ., t eto Ni /V content of the crude feed,
pm%‘?qt%"%b‘?&“éhv Yo me l%d%‘pﬁéatﬁbﬁs‘ the crude feed of

% . 315313 T@&n@wﬁg@%;&é*;&umg egi.a&imfésg!fs& gﬁ& an

Additionad Gasalpist. Bach maelloagﬁpabm (canept fier afmteaahd contelet of contacting

moncfl, S e S shod et o o B8Pt G e cach

cmdmﬁodizéﬁhlﬂlbﬁi’év@ére Eh’é%aﬁ@'as dedYibbd iPExdniSle 6 WPcAtAGds were mixed

) ile the viscosity of 15 each crude product was
withgilicon gaydsrineryelumestatioiof ¢ pefts slheorccalb@eﬁ@é@m‘tlémlypt mﬂess

otheliv?ié)eloﬁlgicgﬁzﬂye 45k cRlde ?ee(&’ﬂ‘o% toFga% Teac otr IF\‘:\ras Sé:ttgip '5? & Nhctor to

the bottom of the reactor. Silicon carbide was positioned at the bottom of each reactor to

serve as a bottom support. Each reactor had a bottom contacting zone and a top contacting
zone. After the catalyst/silicone carbide mixtures were placed in the contacting zones of
each reactor, silicone carbide was positioned on top of the top contacting zone to fill dead

space and to serve as a preheat zone in each reactor. Each reactor was loaded into a
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described in Exanple 5. Net hydrogen uptake during
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catal3GHBYing A pang sige distriwiting with & median pore diameter of 350 A in

combination with an additional catalyst having a pore size distribution with a median pore

diameter in a range from 250-300 A, in the presence of a hydrogen source, produces a
crude product with properties that are changed relative to the same properties of crude
feed, while only changing by small amounts other properties of the crude product relative
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crude feed and the vanadi um catal yst. Generation of
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was positioned in the top contacting.zone. |In Exanple
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Vi scosity and decreased APl gravity relative to the
gasvliguidphasy sepaeptepiln gheagas liguisk phapeseparatus, thedetal Frodat wae

seplBELTRR e £ PE BRI ARt “TCARE meobls b e 0

det@inibd'EADY atdieC § aspkhlteérsconteint.i at ed. Exanpl es 19 Cont act
of a Crude Feed at Various LHSV. The contacting

sy shusragayrjues for the properties of crude product obtained during the run are
listed in Table 7, FIG. 19. The crude feed had a TAN of 9.3 and a Cs asphaltenes content

of 0.055 grams of Cs asphaltenes per gram of crude feed. The crude product had an

average TAN of 0.7 and an average Cs asphaltenes content of 0.039 grams of Cs
asphaltenes per gram of crude product. The C; asphaltenes content of the crude product

was at most 71% of the Cs asphaltenes content of the crude product.
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15 the catal ysts were the sane as described in Exanple
6. The properties of the crude feeds are listed in

w('fabﬂsm;ﬁjgon FIG 18. The contacting conditi ons POFES2608/042427
foI I ows :ratio of hydrogen gas to the crude feed
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mole@tlar welghtedbniponmdy (f&ﬂkﬁ:ahﬁl% Chabshaltersen dnd/oe metals salts of organic- .
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arrgl es andf19 dem)nstrat e that cont actl ng

31) £ion aCatalvstas o J Adwlk metal
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a Crude Fee t Various Contactine Tenperat ures.
have e changed ﬁ"gﬁl‘iymemkdnmd/ orevapadiamyententenda Iﬂdgcgb@fﬁasabaltenes

con‘fl%? reliatlve go ré crucﬁquecf 6. The crude

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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feed having the properties listed in Table 7 in FIG
19 was added to the top of the reactor 15 and

woamisaeise wWith the two catalysts in the two ceCTAS2003042427
zones in the presence of hydrogen to produce a crude

Qduﬁ’éﬁ? skj;{ gﬁ%ﬁg Pﬁ?@%se%t&taﬂggﬂ‘ tgf T q%g?‘lgetlﬁﬁentﬁhg Itis to

be uheasﬁe&mﬁmmnﬁ@amw\@n@@n SHROMR! debtDéd iR Eeid afe-to be taken
tenperature in the_top contacting zone was 260 C (500

as eRymples vﬁﬁmlapcbmemyd%gmtsmérn@mn » mayy beFubgifuted for those

Ol RG5O A g e

5 of ﬂ@ﬁﬁeﬂtﬁh%@ﬁbd ﬁliz@&&ldepéﬂﬂbhﬂ\galllas wdlﬁd bé sppResmiteoee skilled in
the bottom contacting, zone, was 315 C (600 F%; aratio

the maﬁgrd\aa@aﬁh@ benefif pdisrdsaetinkios of sbe th! gesapahe made

in tﬂr@m auc 3&5 bﬁ@%ﬁ?ﬁé %%?Igc?aﬁg z J’ ne an g’%%e of the

mvantibmasdﬂﬁseﬂbadlmcthéfiﬂlowﬁfg@amsll qui d phase separator. In
the gas-Iliquid phase separator, the total product was
separated into the crude product and gas. The crude
product was periodically analyzed to determ ne TAN
and C5 asphal tenes content. Average val ues for the
properties of crude product obtained during the run
are listed in Table 7, FIG 19. The crude feed had a
TAN of 9.3 and a C5 asphaltenes content 30 of 0.055
grans of C5 asphaltenes per gram of crude feed. The
crude product had an average TAN of 0.7 and an average
C5 asphal tenes content of 0.039 grams of C5
asphal tenes per gram of crude product. The C5
asphal tenes content of the crude product was at nost
71% of the C5 asphaltenes content of the crude
product. 80 WD 2005/ 063930 PCT/ 1JS2004/ 042427 The
total content of potassium and sodiumin the crude
product was at nost 53% of the total content of the
same nmetals in the crude feed. The TAN of the crude
product was at nost 10% of the TAN of the crude feed.
A P-value of 1.5 or higher was maintained during
contacting. 5 As denonstrated in Exanples 6 and 20,
having a first (in this case, top) contacting
tenperature that is 50 C |l ower than the contacting
tenperature of the second (in this case, bottom zone
tends to enhance the reduction of C5 asphaltenes
content in the crude product relative to the C5
asphal tenes content of the crude feed. Additionally,
reduction of the content of netals in netal salts of
organi c acids was 10 enhanced using controll ed
tenperature differentials. For exanple, reduction in
the total potassium and sodi um content of the crude
product from Exanple 20 was enhanced relative to the
reduction of the total potassium and sodi um content of
the crude product fromExanple 6 with a relatively
constant crude feed/total product m xture stability
for

-
—n
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each exanple, as neasured by P-value. 15 Using a | ower
tenperature of a first contacting zone all ows renoval

of the high nolecular weight conpounds (for exanple,

C5 asphal tenes and/or netal ®3salts of organic .

acids) that have a tendency to form pol ynmers and/ or
conpounds havi ng physical properties of softness

and/ or stickiness (for exanple, guns and/or tars).

Renoval of these conpounds at |ower tenperature allow
such conpounds to be reno¥ed defdMeSt hey plug 20 and

coat the catalysts, thereby increasing the l[ife of the
catal ysts operating at higher tenperatures that are
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fee Fu Ications and alternative £ th
epbodiizenhasoh TaN ofs akspests 96f grdatilyger FMaTN © ©
be apparent. to.those iJ l.ed i_n it ol P QTef Method
tﬁF§d8e§€FPptVgﬁ?elﬂbgébgﬁ%gﬁf,d%ﬁggﬂ{gggfi tionis to
bgegganstrued as illustrative only and is for the

pur pose 81 WD 2005/ 063930 PCT/ US2Q04/.042427 _ .of

t 8achlThg mRoEEdsRS| Cd@imed HE £ %é"gé”i‘&raqlnrmar‘f'nelreaSt one
of, .ganlXin (e igNeR QRrd mdtiled £ihen unsdamet G b the
tﬁggagﬁétf%Fﬁ%hg%ﬂﬁhéﬂ¥ﬁventig% shown and descrj bed
heegiibddice Tab llee draler e eramsinss GIMRIEEH RhtQie or more
El ements and nmaterials may be substituted for those

i CodanpaSeetid Stescri bed herein, parts and processes

My beyLewRisefd ard QeriRid freainy esf clofinhel or 2, wherein
invention may be utilized independent] as woul d

, al
bectmpptemt ttheormrusd IRRAUGE %%@%ﬂ%ﬁ%‘#* Ha i iy most 10%
th nef it of. this igtlon of the invention.
Cﬁ’%ng:gbe W t?ef ng{uee Cd‘lq‘?l&%h%%cﬁerrent s described herein |
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invention as described_in the following c _ 83,
CTANAQf \ihe CTUderRIRANTT 1F ottt n’@,a%gg%r%%é‘@ 820708,

(“gﬂnééﬁfwﬁr 40-50% of the TAN of the crude feed.

5. The method as claimed in any of claims 1-4, wherein the

TAN of the crude product is in a range from 0.001 to 0.5,
from 0.01 to 0.2, or from 0.05 to 0.1.

6. The method as claimed in any of claims 1-5, wherein the
TAN of the crude feed is in a range from 0.3 to 20, from

0.4 to 10, or from 0.5 to 5.



contacting a crude feed wth one or nore catal ysts at
a first tenperature followed by contacting at a
second tenperature to produce a total product that

i ncludes the crude product 84wherein the crude product

is aliquid mxture at 25 C at O. 101 MPa, the_ cr
Fhed The MRFhedr 08 Cramed cRan, ST drth BimtT ol | HREzein at
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The BBt Khod rashel aledBen Hogey difamedtaims 1-7, wherein at
11. The method as claimed in any of claims 1-10, wherein
the crude feed is contacted in a contacting zone that is on
or coupled to an offshore facility.
12. The method as claimed in any of claims 1-11, wherein
contacting comprises contacting the crude feed in the
presence of a gas comprising a hydrogen source, an inert
gas, or mixtures thereof.
13. The method as claimed in any of claims 1-12, wherein
the method further comprises combining the crude product
with a crude that is the same as or different from the
crude feed to form a blend.
14. The method as claimed in any of claims 1-13 further
comprising producing transportation fuel, heating fuel,

lubricants, or chemicals



| east one catal yst conprises one or nore elenents from

Col umm 15 of the Periodic table and/or one or nore

conmpounds of one or nore Columm 15 el enents. 9. The

met hod as clainmed in any of 8l ains 1-8, wherein at

| east one catal yst has, a pore sjze distributipon %Ath a
9

A Frpaehadhms Glamed It HHA4 a"ILRT! PR,

e%:jt t ' 68 epFdDeEE byr the
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e PUE hipel $8s idib-drréattings A, 35 A, or 25 A

of the nmedian pore dianeter. 11. The nethod as cl ai ned

in any of clainms i-10, wherein the crude feed is

contacted in a contacting zone that is on or coupled

to an offshore facility. 12. The nethod as clainmed in

any of clainms 1-11, wherein contacting conprises

contacting the crude feed in the presence of a gas

conprising a hydrogen source, an inert gas, or

m xtures thereof. 13. The nethod as clained in any of

clainms 1-12, wherein the nmethod further conprises

conbi ning the crude product wth a crude that is the

same as or different fromthe crude feed to forma

bl end. 14. The nmethod as clained in any of clainms 1-13

further conprising producing transportation fuel,

heating fuel, lubricants, or chemcals 85 15. The
nmet hod as clained in claim 14, wherein the processing
conprises distilling the crude product or the blend

into one or nore distillate fractions. 16. The nethod
as clained in clains 14 or 15, wherein the processing
conpri ses hydrotreating.



