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WD 2005/ 066307 PCT/ US2004/ 042139 SYSTEMS, METHODS,

AND CATALYSTS FOR PRODUCI NG A CRUDE PRODUCT FI ELD OF
THE | NVENTI ON 5 The present invention generally

relates to systens, nethods, and catal ysts for
Woeksigseer ude feed, and to conpositions thapctas:obsoiziz
produced usi ng such systens, nethods, and catal ysts.
More particularly, certain enbodi nents described

he S¥STEMS, METHODS; Wi £, T AJeY $ES EQORaPRODPUCING AL RUPE
conversion of a crude fe®@RQUETtotal product, wherein
the total product includes a crude product that is a

L OHI ' C and 0.101 MPa 10 and has one or
wm& are changed relative to the

r es pEhd prv@niineeioh yemefallyhelatesioligatethe @skthddkSGRc Al AR
RELAT ART Cr.udes that have re, unsyitabl e

T i 5% A4 10 GRIPRRSTLORF 164520 8 PE R ing SogfsySemS

m%ﬁﬁﬂ@ @?& @dtdl?’stsi b Rafticelrly Vertilh @ﬁz@&ﬁﬁﬂnﬂd &hﬂéﬁbed herein relate to
conven i ona '

faC|I|t|es are cg ferredto
Syptemsmgthodss prcftaly st & QEeanversion o a%}ﬁ%&g% Pl Wherein
tﬂeﬂ&hﬂ%d@t?in@l Hw%?ﬁ&rlﬁ udt thiak aﬁ@ﬁhh&&ﬁﬁceat b9 °¢:B§db o0 FMPa
aci d ‘nunber TAN') of the crude feed. D sadvantaged
ad hpgone off more @IQPéTt’&F fhabarp changed refaive tpethe r;eémcweomrﬁzerwf the
cﬁg&;—eggl on of nmetal conponents during transporting
and proceSS|ng of the di sadvantaged crudes.
SEGRIE O RIMLA FEDadlent s from di sadvant aged crudes
may I STagie | % RS §| % é |
Conpgﬁlgh%mﬁ %ﬁ&ar : oo%é uital f: ésr{gat%? I8t flow the crudes to
be enonomicalhy h‘aspmedmr predesded uﬂagcmemd f|a¢111tles, are commonly
tra%stgor‘t(ﬁgad gaulgggm and/ or processing equipnent.
e us orr &f OhPesi stant netal often invol ves
si gnDishdvanthgesbapeaies enay dmdndetabidis, cotipenantscthatfcontribute to the total

o P RO 2iof 2 Srodfe e Dttt B YT b P i A

mAR Yot wecotrdsiod ofretaf coapotients dammg n’aﬁdpbﬁmgsnd/m pbcessing of

s BAERAGE hden oLl a4 SUAP RN S0 i eiigsd spdes may

nﬁr@IvE @Rnﬂﬂdlyﬁﬁh@élizﬁfg&ci@d’coﬁﬁﬁﬂéﬂtélﬁityva%foﬁ@Bése@ qmwmy
used to process the cru and/or the qualit

COFASIRIPLISH BuiRTRaY botre T RRTIaEOn o5UGRRRRA, @aocessmg
5688, A48 of OftcAioh bt ieol ¥t Vol &\ icRht expense, and

residue. Such high Ilevels of residue tend to be

thys.fthe e iof coprpgioapaat metal in exiging poHPmeR gray nothelesisadle.
@&%&90&@ RMEGE éd}fb@ionfn%@' ih¥diveSRiditich SAChHRRLA @ﬁﬁb&mges

ten contain organically bound heteroatons (fo

disadventhged cngm bafore tansnyeting aadidr piocessige af the nghﬂmemdl cyudes.
190U OSSR o VS B3R g B8R s

arﬁﬂﬂf/&ﬁﬁﬁﬂ@/tﬁ@ﬁ)ﬁﬁ&spmds@dm&geﬂldw udes may i ncl ude

rel ativel vy high nts ontanmi nants, for, ..
iSRRG Ry SRR AR oy Shon i
lepéls oEssithnotend tohe Ahffi etliltldﬁl&‘expmsiw lto transport and/or process using

conventional facilities.

Disadvantaged crudes often contain organically bound heteroatoms (for example,
sulfur, oxygen, and nitrogen). Organically bound heteroatoms may, in some situations, .
have an adverse effect on catalysts.
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cont am nants and/or conmpounds of netal contam nants,
may deposit on a surface of the <catalyst or in the
voi d volunme of the catalyst. Such deposits nmay cause a
decline in the 5 activity of the catal yst. Coke nay

Wey imsdeedo®r deposit on catal yst surfaces at ascr@giots/os2139
rate during processing of disadvantaged crudes. It

may be costly to regenerate the catalytic activity of

a cabwaduantageorraderimainedindairelptivebidigh anepmts efmpdal softpmipants,

4 : i e
o R, RRRIE Ao iR Pl T St e
calgdmingus atdéor cotpPirsia dimetelapotiminantiemayrdepoisit on aderface of the

ls.i I I f ' s ,
oy o] 1 e 0ot o e SO g0 e LARER e
a@bity of thie catalysi c acids are not typically separated
For | ERkTBPLIOn GO P T SR Be R Bog Bogeing
oPdiSadvfiitered RAIRS! Mk RaR Be bddtly W NeRelierata b catilgtieativity vheatalyst

PR it cel HiBh epErsHFca e AEPRFSHFRERRN i diminish

teaRi i) dfhe &@gﬁhﬂa&%ﬂw tHeatlysBloRleristd ace of the

catal yst, net in netal salts of organic aci ds,dma%/
depoBisedysntaged arpdes maynclyde pestals iponetalsaltyfiapganie acids (for

ecﬁgl%;g%a)éﬁlﬁ:iugg EB&%@? anecg&o} rs&&iﬁtﬂ#. AkdhisFh rdekd sdl1Rf Siganit Bds are

yst sit of contam nants

for
netdapiplly, sepasated Somrdissdvantagedgrodes by cm@\fﬁgﬁ?ﬂﬂ&@éﬁ’ﬁa@g fog gxample,
A6 g%ﬂd/&facﬂ]\% &ﬂ;gal yst bed generally results in an

'ncreéase I n pressare drop 20 through the bed and nay
ef f eBtocesstsyarpbditan cobmintezadzih portvehtéahal procasess evhen pigials in metal

[s |, I I f ' ' .
PR it o B sty T porf SRR FiDadih SRR Bpicaly |
demogit inearltheckxtemnad auniface ofkthe eatalysvpetals dis mefhl wits nforganic acids may - ¥

AR e e -
gy iyt bedl She deyvisin gLebntimiskatshy eeamie/rhatals proéthleaiss of

oS i 5 e S S S R B R i e arop
HIGERENARSTEG dnfl @layRRBEIVER plilgath® Bslya bed. OXofeov el Sthe atetabsin myetal

oxi dati on of alcohols, and/or acjds, forned by
sglte; of qrgagiq agids ppy, s3usy rapiddeactivation ‘Pilf‘:fa@msis' to renove from

the Higalhged dfes nfyFncdide BRY Ry PEPoaPRLRI] Tedatment
equi pment during processing and cause pl uq%gl ngi in 0
crlities et pracess Aispdvarataged soMdes with 9 AXYESR Qonet gEX Teagt 0.002 grams

OE ; cg’gxg E?rt%ﬁgggﬁghél?ﬂtﬁg%ﬂ Shide iy CRCARRPARbleME @fring processing.

' ogen deficient hydrocarbons, L
Qreamid extygent capuponndst when hsntef) davingyeracessnmanay| fpym hightt oxidation

c?xggﬁ.ﬁ)?? ﬁ“gr @@%}k}iec k’ét eL %Ibdlér atids ?&:Iﬁ'é&%g gmﬁm i (Q:fggl.mis, and/or

tracki Processes are pro
atidslfonpediby 0xidativu of etherprtba essliffigult whicotove fipindhd trapted crude

< B Frstdg ot nRe Bt iy MPLAURE B Qe bgh
waaportitm3hés. PCT/ US2004/ 042139  from form ng coke.
Hydr §gﬂg$¥£n?aggtf ?rtgl lptgag{til[i)crh?cg&%ﬁqo%?rgée%rcie%?ﬁ}dlr%artb%ns. ‘When

tran
processing of hydrogen deficient hydrocarbons, consistent quantities of hydrogen

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

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

use of an active hydrogenation catalyst, may be needed to inhibit unsaturated fragments
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Di sadvant aged crudes also tend to exhibit instability
during processing in conventional facilities. Crude
instability tends to result in phase separation of
conmponents 5 during processing and/ or formation of

Workessideghy € by- products (for exanple, hydrogeoraus2o04/042139
sul fide, water, and carbon dioxide). Conventi onal

processes often lack the abi lity to change a sel ected
frgih Gmiigeoka Hydrdgepasivantly tprddupe addongostiivlgrragpppst to treatment
fa }8n| ficantly changi ng other properties in the
#'¢&dvant aged crude. For exanple, conventional

Pr o GisRIRantsHell efudbsatio teibtoaishibit finystabiity Guringgmodesingin| y

d AN d |
conpone Wit R B R oh et P i EpBto ol
d&ﬁg?ﬁfcﬁs’%lﬂ% aﬁ%Pﬁﬂﬁﬁkﬁa of stddRiratde bpbfoductoffomextmbple, hydrogen

contam nants)_ in_t di sadvant aged crude. Sone
S'Jéﬁcbc‘é%fé’ééﬂci‘éﬂfq ’%‘&)ng the quality of crude include

add' v&&hh%swoﬁéﬂlﬁa&u@m@gwcwe&xmwme
0

erce

d.lwdg wagemtbp‘g@ggg*ponents contri tggl n% 0 th§F15
disa ugl{@é g nldd” FotRfiip lg,?%'h?er?lfonilrp?&@és@ﬂoﬂﬂm%@éﬂﬂﬁgw

di l'uent and/or increased
sigmificantly oedluam’ﬂAE in hdisadyantagsramedeguhilectttesseme sins, pRiy ghaging

oL R il G PREHAPLARES by e Ttet s BITR ol

cdﬁ?atnﬁﬂztntd)ld:ﬁthe&sﬁdlv‘énﬁgeﬁdmd@udhakar et al.; 6,277,269 to

bt Siorarodtyseh for Spving M ity by tARSENRE adling a diluent to

diaé.dvanta@d&ﬁﬂeg wlower the umghlqaeaien’Bbf cpmﬁo:&ﬁm cﬁmbtﬂéjls to the
chte et al 8 1 t
g Foarrish Alng alge Bokoted, bR bl pons of ieating

- dﬁmﬁ%ﬁ@d&ﬁgﬁﬁ thetas 1 ﬂ:je-%ﬁs ﬁﬁdlﬁﬁﬁﬁﬁﬂ!ﬂr mwa]edmms trishndle the.
cat a yStS escCripe | t hese owever
- dindrrubar T chtAion o iy it a BRpF Ry SER iy, o VO

s1hﬁﬁ&ﬁl&&ka%@éﬂﬁﬁ?’éf§ﬁhcﬁﬂéth above 25 I'n sum :

di sadvant aged crudes %ég 213 9{}? ?? bl etal

propTérSt Petent Nasy 6, e4/97 [0 Su sz 9%7 g RS &
gmmelemo RR28365 abb&rdbilet AIG SESIIe,@BWBeaIM@t alr; a

enc constne relatively | arge
5f89aﬁéﬂg@ﬁfr@nbtq ot gl 1636 @ Tracke Beal: Rty | Tabaka el
dQJcangeHdo ds?stﬁﬁ.lz ahl ¥ahlystd fdi?r&@ﬁﬂm@tcﬁudeﬁ The processes,
esira conpo nts (for éxanple resi due,

systegasnarskdatajystselescaibedindhesa paamts, howeyar, hage limed spplicability
f al d d/
b o plelly (P8 bechL BrconhebopibSrel © 9. 80007

properties tend to
caush qnm;)bisa:lmntagad cosley gmeraﬂméllavq anblemmeﬁws Hopspple,

SR TR b7 o D5 0 AR hE iy
chilfne aaad/eu&a@e amﬁuﬂwdﬁ'lqgmgeni mmmggreauneaat @airer undRisixable

propetti gl ety bl meiie of M Bt e Sopmo el aREiple"
résping ed'rédlﬁlﬁllgfaoﬁidﬁﬁ@y@ fin@g 8@tal Eohti@sindritd, metatsLidl enetal saltsef s
with 3 WD 2005/ 066307 PCT/ USng 4/042139

o@&asxcraa@p,@nypwem /e FRIROULS) P PIOREF 1 dg e problems
Qﬁﬂo‘ﬁalatﬁﬁ foﬁﬁlﬂfﬂ &@or BERFehtThcilithes Sih@lﬂﬁng ﬁ‘ﬁfaﬁﬁdf‘corrosmn

or cat ts that can change sel ect ed Bropert
dmre@ectl patalyiy Life, nrgeess plugging, and/or increased usage of ydrogen unng

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

methods, and/or catalysts for conversion of disadvantaged crudes into crude products with
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crude while only selectively changi ng other properties
in the di sadvantaged crude. SUMVARY OF TII E I NVENTI ON
5 I nventions described herein generally relate to
systens, nmethods and catal ysts for conversion of a

Wolaesseed to a total product conprising a Cpothes2004/042139
product and, in sone enbodi nents, non-condensabl e

gas. Inventions described herein also general ly relate
mbi@ deABI PEipeiti2ns Thérals disa\acignificant asopasin and selni¢pd need for

conpon ts t re| b RlaR@8ed
SYBIGOg T §§?§"l‘ %&ﬁ%{ﬂ&gg Lsa%"gs I edes%? glgn Q
cri[&hewmre\bﬁryt deRRtiRPMatging athepprbpritiesfin theslisad vantpgad emdel e
roduct,co r| ng; ontacting a crude feed with one

¥e2¥¥oduce a total product that

Incl ﬁonstfféﬁcrﬂk&' tereir gesially, relatectd systerhsy medxodsjmmautstfor
|sa lquid mxture at 2

nd.0Q. 101
cinaversion af/# ergd%fwd\m %ﬁotaé?mg'é‘éggmb“‘%“g %%ypa?fb?%“g”fd' one of

Ecgmﬁ ARV RGad efonsdca&itdil Sereinaido ganemhbt felate to
I an r30re |ameter in a range from90 A t0,180 A

canpdsitions thetheve neyebeombinationeoficgmppnes oPeHbEPopifions can
of R bl SpdbRlskls Al hOolisibed niCine di ngf e

ore di anet
Si z eTlh intentibnpiopides s mathod| of prodicig “B%

t ﬂxahhahd
cofirting nrade f30 ithonk BEmGR TS REpoRRs sy 8‘?“"?he TAN
tefenideprauctiehéreindhe evhéda moductiiam hqgadagmlg@@@np 0301 MPa,

AST
tl};ép%ge egﬂxawblpg GS%N@P aatl]—ggt dﬂ \éngcir]%t S ﬂcc%g rft%:clgigéihﬁ,ﬁ%aﬁng a pore
20 Bis@ibididiOwith € tiedian perediameteln i nomenm ﬁomﬂ@ Actet 1&0&5 pathiagleast
o oot mignter pERRE 5y R s tlilin Hhylfg £ D4 Gameter

vﬁihml?@ &oﬂﬂid n&dihﬁ iaofé%amctérhﬁherem qberefsmdldhdmhng iscs itrrraiped
at | east

t f th
bpxmmmd%% L e R
pRbaybi3Sh TAN drat AbsCObEsMhITPANIDY th%smcmdhwﬂ;m Qrts
the catal yst ‘having the pore size distribution

datgunined bypABTMMethed DE&t-al yst, from 0.0001 grans to -
0. 0819 %@&tﬁ alsH‘iB}dm E%thoﬂ%ﬁg&ﬂudmg £crid priodsy, comprising:

conpounds cal cul ated as wei ght

cnrnmtmg@smtdq dredorith ener B9 eSS Y ea%tp?aﬁ gr%mwt Yat includes -
crﬁéegtgﬁ’;ﬂﬁﬁ}ﬁ%& Arﬂﬁ@t:mh@ rofict ‘i’sea muﬁtdmnb as25P T 0f0124Pa,

he crude feed, wherejn, TAN s .
thecrodet feed havimg ASTAM ST A Inast Bidcat (a8 pne ofthe atalysty AFHiREApore size

Q@%ﬁ% rovtbdes Bl T Akl QP RUGOD R, 85 EeidiinHHNETIM Method

I'ng a cruae W|th one or a{
mzazlsaJ and i datalyst ehinpghapare siaé dxpmbmhw{ per gram efsatalyst, from

G G i BB 2 of LB B chul G e oDk Groundy
J%g:‘glszﬁ a@wlzx%hl off mcﬁ?bdeﬁml or@mﬁtureaﬁledmﬁemdwn@mﬂmg RGIRRIng
at | eas
andigions sueh tha SW‘PH“% H‘?Feaglf‘%ﬁ % '%0% ?g%e er o Sit: the crude
%@@%eﬂaﬁpmﬁﬂ is afk MERrRRRELYASBNIMEGE D68A04/ 042139  as

etermned by ASTM Met hod nd the a5at S
havi rde irtventins alsogrowdd ?flas"cl"rt?‘bfﬂ iPEpuciag isil EP’F?? éom rising:

&E{a‘éhﬂr'éeat A SEPM B S n&e BitaliAStoFREduRElh otal @i:‘ddact tbatmcludes

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 &,

or e
ng:

4
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conmpounds of one or nore netals from Colum 6 of the
Periodic Table, or mxtures thereof; and controlling
contacting conditions such that the crude product has
a TAN of at 5 nost 90% of the TAN of the crude feed,
Wooeies3dAN | s as determ ned by ASTM Met hod pEp@$004idacso
i nvention al so provides a nmethod of producing a crude
product, conprising: contacting a crude feed with one
asdetenming] lgyoA ST sthoDA28% askthe catay s haying the poretsirgdistribution

G i A e o R Pl o

. cotipotiRishe ek drandre etb¥rah CatuningeafithPgiodizslalilet enrmixtues

b STM Met hod D664, and.at | east _,on f_th
ety myloatelbi renits fotyicBnesish b 8 b brislf ngga TAN ofa
m&2 oI E heAfAN BEhPERIE &ed, whkadih FANOS @s determinied byoxRIM Mishod
of one or nore nmetals from Colum 6 of the Periodic

l e, or mxtures thereof; and (b) one or nore netals

f 1 OO veAlbe dscHrovilld ARRéthaifrodhial @ crude groductEvneprising:
conpounds of one or nore netals from Colu 0 of th
comtschiag arudefortgit one AT THOTR FHEES 8 togpl e Tt pcloces

thgpxlrrug% g{oaﬁ&%&kiﬁ &te%kud@?vlrrm i4 0 iRl AixthR ok 28 o and WA OIMAPa,

I's 1tn a range froml to 40; and controllin
the ortleafeed hayings PANtof atieast 0 3hastdstermined bR AS D66

a t . 2 I
e ot J Ve RSl AN i mE A Ry LR R0 P
Tdb6& éne dimore pampramdsiofins or potunetals framyfeolpwa 66f the Periodic

oducin crude ct, hSd NQ; Ci g
TS PSR Rod b Ol S R SR Conh (TR e
Tilé, ahe qrrocte compduatis of et eere métels fomd@olpmp d 0 of the Periodic

TG S B e SO iy o

)

Q%
:E
8
&

4 ChiemSs hbtd is Andaddedtodi & t@10; and eontrallinp yertacting cpnditidns guch that -

20

25

30

(a)  afirst catalyst, the first t st havi.n

thg e Brodht Pag & ’@éﬁaﬂyfﬁwf’stgﬁ BT of ik Gl e S BTN
isQE BetbrmiNBALy ARIM MethddD5dd0l uim 6 of the Periodic

Tabl e, .one _or nore 25 contgg‘il@tds f. onegl%)':{é3 n{g{ue netals |

- f r ord RedR{sRtioRGalYY PrPYidessps CHI8 8 CRpde PIOfEY Cofprising:

cOMBicHRY 2 QhadRERIith Bhe B nibre CAELYSD & 0duice atslal(ppdduat thednsiates
catal yst, the second catal yst having, per

the erda Hrodugt awkpesein thererpde-produgt i 2 Ligpid puxtye at 3 eC gpd ﬁ:&? LMPa,
I RhAAk el ﬁ%%g *I‘%;@Bfaclt fhist 013 Bod 18 bdrnote Bétﬁyst@é@n;gfsié)fg: (a)

more ‘conpoun one or nore netals from Col umm
a fitse catdbyst, theificst crealyss having, oen siem of fist caialyhiiras 08910 0.0,

g%la:ﬁéi’l 588 of 6T g%afl%ﬂ'@ﬂ 8 bt P B AU CPHi6hd Honore

I'throns su at the crude product has a TAN of at
comn@0ffoné ot there Tkl fromtGodungn 6 dfthe Beripdiebable calcufaisd ass

as, det erm ned b STM:Met . i j .
Rl SR e QRS B B i cadlyS:, BB Bt ving
p&Tgrd bfsecondtcatalysf, nioleasCOl0R granss ofifont bemPermesals fromarilemnn 6 of

one .of, re conpounds of aone.or nore nefal
tieprie ST obREr RO mPLLoAR] e o Pefy prap sty (BBl pof e
PéFl)'?::)leloaI‘S a?%%tﬂaﬁ%s&ﬁégg{tpf ExeMl?ox;_ﬁt@Eﬁx@lﬁ&B@Bf; and controllingf

aving a theta CO t
copfictiBgeandiions gich et B TSP hAADLR! AFaf Bfs of the TAN of
ﬂ%%ﬂ?ﬁmgéed, WRS-ER TAIN 152§ detehRhdd BySS T Metha@De4f f ract i on;

erein the catalyst has a pore size .
The invention also provides a catalyst composition, comprising: (a) one or more

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

metals from Column 5 of the Periodic Table, or mixtures thereof; (b) a support material
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di stribution wwth a nedi an pore dianmeter of at | east
230 A, as determ ned by ASTM Method D4282. 5 The

i nvention al so provides a catal yst conposition,
conprising: (a) one or nore netals from Colum 6 of

WoSo¥sksdi c Tabl e, one or nore conpounds of p@fBs 64/042139
more netals from Columm 6 of the Periodic Table, or

m xtures thereof; (b) a support material having
hahbgh&eﬂd a]mma cagertt efiét legst (at gragsof thetaklypinfpergran ﬁ%%“&l’m't

e g pipet] S o AR, Vel ol B EfRe 160

didieiof Wi alr@ecﬁlanqjore diammf\m Iehst 230 dasadetapuined By A% Mer
of at Ieast 230 A, as determ ned by ASTM Met hod
MepobA428he | nvention al so provi des a cat al yst

" CONARS idveibn a@%'ﬁ&dl&ds A@atalyd) coRipesifitn, bormprisinge (2} lose Hr wone

Colum 5 of the Periodic Table, one or nore oun
oS B Gt b o HeE PSS Tl OB PURToSSUPO R OB R

m a@hﬁg@& Bomweﬁsdléﬂr&lé lof HixéFRre b/ HareBf; @) o Suppctbmaterial

eri odic Table, one or nore COfT'pOUI’]dS of . one or

hamgaltbeta shmingpuieat o6 sjeast i SR A AL gioR o Gpm of Support

%{hﬁ(a? y | c@laly3Ehds Aofe size
Vit na%%fﬁ%%wt%@hﬁe rams M‘r“"r@ﬁ
mmimnonanﬂmmghmm digmpionofiat lrast@3) A as@ge g’ by
@5 @effractl on; and wherein the catal yst has a
é? distribution with a median pore dianeter of
at I'Bhe $hiveRich aeso mmlmtmmmmpsm@xmmm (Dpepg or moty

Th € gl V¢ r“n:?g ﬁﬁ)? %ﬁgoaolv o%e @&B&%oﬂ%oﬁ{cﬁ g &hﬂﬂ nibre

1N n a Su one Or
m&EIs Qroi’ﬁ?CélbﬁmtSQ:fﬂaeradls ﬂ‘mﬂe,rdnb oemeate metals Gom, Colpran 6iofithe

Pastbaier 3 bipe i L TRBbAATERAS 5 98° 5 Hifg Altel St Byl 6 BRKE

P%%'did:"]!‘bbﬁ &f mﬁ:hﬂesﬁﬂd‘rbnlqﬂqwaiﬂi@bﬂmmmlshnv;ngx{]thctg elvpinagptent
0 one Oor nore nel a um . e erl.

of P O- ografie o e 8lupyioy St B L APPIRF RO iR B ARCTRBEL sy -

m.ﬁi&éﬂlt:ﬁ‘%g% wa&e{ntdéagta Héw)@pdi-@s:ﬁé dlanbﬁtqnemﬂimahm{%mt :
eas . ormn e ereln e

dlem@'&t%ﬁ@%i@@%éﬁ@@@% (S:P éﬁﬁ@%ﬁt@ﬁzﬂ a nedian -

por a'}%eﬁf]@;g de§ £sthodspréucig adﬁfa@kﬂb@ﬁﬁi‘lsh)g

D428

AST The i nventi on al so provides a th
cavehtiing|a S¥PPOTtItcIng gr moreAnaiply i forma 8 SypROR{mRIAl miXFR, WhETRD the
‘%B% 1ed #ﬁse%‘{hlgg aRBEng and B efor MrébiSthé Refaldcdmdrising one or more

m xture, wherein the 30 support
metalsfrns Eplutrinet of the Reiogis Tabladonsos moFe GAFIREURSS of ABE RFROFF

mﬁpﬁzﬁ (k:lngmgﬁ%eotqﬁenls@fo&c bRl 6 nﬁﬂﬁﬁ@s?ﬂr&ﬂﬂeﬁt datihd'@e theta

or nore conpounds one Oor nore
alomi sl sﬂplfdrtﬁm:tﬁbhlxmne & agémpératuea abldist 4001} end farming the

BB SRl A g S

era ure [ east 400
lest 2@00& E@ddt&rﬂﬂmﬁfb? Afsmﬂﬁamaszw PCT/ U52004/ 042139
cat al wherein t cat al s
e T pventian At Froiarmeod ot rodbinh A @efyst obfioriyng:

cRbinile aR8ppdRtvRitdrRA ndYe miétividvidima Q@uﬁfb&&ﬁetal‘ih:ﬂture wherein the
I nventi on "al so prow des a net hod T%f nPta?dUCI ng. a crurg
mpppgﬂggmpm@g ﬂﬁa' \jpige, and one or more of etals compri gone or miore

metals from Column 6 of the Periodic Table, one or more compounds of one or more
metals from Column 6 of the Periodic Table, or mixtures thereof: heat treating the theta
alumina support/metal mixture at a temperature of at least 400 °C; and forming the
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contacting a crude feed wth one or nore catal ysts to
produce a total product that includes 5 the crude
product, wherein the crude product is a liquid mxture
at 25 C and 0.101 MPa, the crude feed having a TAN of

dlo Jooantse?- 3. at | east one of the catal ysts payigsfodos2139
pore size distribution with a nedian pore di aneter of

at least 180 A, as determ ned by ASTM Method D4282,
catalyst, whereincthatamdyst hanai poge sizredigiibetioni with aynedian pate figmeter of at

C rjsi t het ' e or nore netals from
le”@fgzr{g@ %Q%Fn?ﬁ%ﬁgzm%%‘é@bne or nore conpounds
of 1Be Biventivh afsopeoviries anethod effpodicinga Grudé prodect REPIPHSNE:
Tabl e, or, m xtures thereof: .a n ' .
copartinga Fids TS o8 Hoficepia) o pfeibd Olola Bibduct that jncludes
th\a;\chm \broduch twhad the Gfde prodidiés élbmchh'd)fnntthre' at2yeafddbt{}1 MPa,
erein TAN is et erm ne ASTM, Met.ho 4 -
g Ot e DR IATAN G0 PRI Lo 1o Pns L SHALSTR Aok e Bl size
diﬁfimﬁ‘iéﬁkvith%q%aﬁt | é.nt%ioPQd] 'amt et@mh f&ctehﬁgsa.&%;asmmdh k byiASTMNe
or nore catalysts in the presepce, of a rogen ur.ce.
Metbod D4282 pnstfi eatalyst BREIRE (5 pers s12e disiibuian Foperstg eta alimina

f ' € PUSIRIAT DM Bhe drandre botipdudds of
Em(r&riOi)% ﬁrrrg&ggﬁ%s ﬁc&gggﬁ%ﬁl%%a t I!1e cr udee f etelgwlggvmg a

oniE ANmofe metals &au¥ Cajuran 6 of the Peripdie Takleer MxMTeE den

: : ’ £ 80 9056 of
coBfFEE borticyBé corfilths ol Rl adicA pRluPIUBE TABEST 0005006 o
tha TADY of tles credediest, whereini TAN i asidetgrmined bhAﬁnge@P&Pé%r

of l.Least 90 A s \ 2 o
and s R sy s AN AR R BGVplas, heieing
coftaeling dartdd feed withiohe: qrmumiecataliins inghepussente ofta hydrgen spyage to

o A el ey e

, ol ectie GERECIC 4hdD. 100 My dernadsiferitaving adtANofbat laa bithe

20

25

30

© o el B hareq RS oot oo S of S8 Bl fuce

fob® aR® atdl@dsebn¥ oT @k datiyAS hivwiMgh bod siz3 trilEoi with amedianipore

al'so provides .a nethod qf pr ' de .prog
A P It o0 Aot dermipsa v T MR R bRl
cdntlcAhy &nditioRs BERIYS TAN Subh bt 1E Grbde protitia had TANdE at most
the crude product, wherein the crudeo&)roduct i S

a ., .
90% qfithg TaNkeffhecryde el endiipgedros g FORERE of OTEARIC CKYRR CPRIREINE
cgﬁ%\ﬁiuﬁ& St @h{ ML clle hro@iick ik sk ox9fh cdhtehi®T et mOASOW oftiliee
catalysts having, per gramof catalyst, at |e g/{
/g0 Qongema th trodefeed, otherpis BANS a deterigie BB ASTYE Blethod D66,
(Wele]l - ounds of one or
ey, OBt B el L DR MR b e
cal cTieanenitiosalseprghidessf metboddf producingaaiide Predyet eypprising:
and.contrql Ling..,co [ (L] .
oPAGORER 0 U A A A sl @ e
the\¢ade piddubt; Whereinthet dneleqrorhet is a diduidimiktug: at 25 ARl apd 0.401 MPa,

t 0%, of. th t f , i i
g gride A PaHEE S BN AR Drlo S S epst S g m a5 AL b
g;pa&;riﬂé&%d QQéf éﬂéaééﬂ@_ﬁm grlvas b uRAbr rﬁ::sjre ate.s'etbs foorn Coles Gof the
me (0] 0 roauclt n a crude roauc 0 ri.si,nag.
P gheor PTE GRS T :0ne B o herls BOmLGoL 6 of the
philR LT A3E BRGSAEd & A ght 0P RBtal O AR uieO thefRbR i controllinp al

product that includes the crude product, wherein the
contaptiog porslitinss such that a liquid hourly space velocity in a contacting zone 1s over

10 b, and the crude product has a TAN of at most 90% of the TAN of the crude feed,
wherein TAN is as determined by ASTM Method D664.
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liquid m xture at 25 C and 0.101 MPa, the crude feed
having a TAN of at least 0.1, the 5 crude feed having
a sulfur content of at |east 0.0001 grans of sulfur
per gram of crude feed, and at |east one of the

W BbYwRER7 conpri sing one or nore netal s frompEpiuEIt04/632139
of the Periodic Table, one or nore conpounds of one

or nore netals from Colum 6 of the Periodic Table,

or rihetinventon aimle;oﬁdcsaumeth@rﬂfmdupwg acaide fEaduplgcomprising:

C 1110
BB B A BB ot e
prodie Ialtcttalmmdmt ot ineipdes site omdeqnfrotiuhb wheteifthé erode phodnchd ipa

ST EAG s Af2 10 i G130 o THRE T HeORk LT AN AR al0.1, the

criddeofdetChavitig\d sulfuficohft ﬁﬂat bbstl@dlﬂt)l gtensof sulﬁn! perTgain of cufle:

crude feed, t he c r.oduct haV|
S e I onrco BRI CBPRS R Fihor T B ol i o e
PR TaRRE6R ot nare%bmﬁpoasdwfbﬁe oif N6 dib;ald\ﬁEM c«mma of the

D664, and sul fur_content is s determ ne A
Pogiortin fabioqormixtures thereok; afsem b intohs gl e gwing
cdﬂftacﬂﬁ% A Bedupiies ﬁbﬁ@tﬂﬁthydﬁa@emﬂ anelwied rat@tbl”iﬁlﬁbit phige

a crude feed with one or npre_catalysts in

seprratiemefaheerude frad dusing cRytaFBginudRRklysPacs v ,é, D8 of more
odflfthe PERENSled A0, WGk BoduhaGh ATAN orlGias StOE S

e product’i's a ure at 25
TﬂNlcﬁlhEM?m:le faedd andothe coude pwgucé baviag# PR coptentof 6%30% gEthe

“lﬁn {hggﬁﬁfg?%gt%%gwg% h ug&tsegg'?rall\til on 0?1%64
aﬁdmlfufmdmnfmeslddmm@lbamﬂﬁdﬂ\demﬂ@ﬁ%entl on al so
pr ov. degﬁﬁ%nm@gggxg"f aefl RENGA BB fidS: , comprisiog;

conp AFhy s cr u rogen in

- chriaetipg @ smide feed fwithrome of mrcetah:aﬂs a ghspssem‘-c pf @E@G@s bydrogen

t ot al oduct hat, i.ncl u t.he cru in
s e PR i Brocpl M e BE it RBAR W in O
&ﬁﬁ&ls éf\]/!?eﬁud ﬁﬁb&m@é&ﬂ?ﬂ’ ‘tﬂ(:j 4ridr(gl (VP @hd n@ltmﬁmﬁlcbnteﬁmgmmhons
that the c eed is n r
sych,that 3%‘?51 ﬁ‘ﬂ?@l?@m@‘ﬁn‘&ﬁ eﬁﬁyéé%mtvgﬁ I ar%ggtgoné’ it
ME%&oﬂ@fﬁkM@%ﬂﬂu@gmﬁiﬁa first hydrogen upt ake
condltlon being different fromthe, seco h .
upt akee iagention alsp proxidss ﬁ%‘?thHQH RgENFingR R l'i’ ﬁ‘yﬁégl?’n?ss,lltlg'
c&MQ&:ﬁEE@nﬂQE&H%&%ﬁﬁI bri @thd Hﬁe@am Gfnk Sfimbe datatysis it produce

-val e of a crude feed/tot oduct m xt usrh{ q d
a@@dmt@ammlms thepruds prpdyple W ?remfecraslfowe & lign

@%ﬁmfai ydeo pr LA V6L MPRARGE R olfthg BB%4ctiRg cARGonS b@hmwﬂmmde

respective one or nore properties of .the crude
féedesjconiﬁhedwnﬂndxydmgpp aﬂag‘i;st@y@u@g@;b@tzg(eﬁ@@d%@ ad then at a second

8%62(” %o&c{lﬁ&em%rfﬂg lﬁgt%'o%&% thiftfition &ﬂfﬁtcﬁﬁ‘érbﬂi%o?a the

one “or sts at a first

séceﬂthychbgmmpfwb Eandittbnpand netinptdaagen ngtahq inghesfinsthygrogen uptake
{
SRS g b PhaP B ot Ao

dl=,-¢rsa$ir@ baiow 1U5,emdbnebr hbraprdpertiod ofRacruddiproducy deang @by most
20051066307 PCT/ US2004/ 042139 feed. havi.n TAN of at
Ielative tg.th ea‘ﬁEPeE’b‘f?t‘PBPH“ﬂEPE%R‘FFéFEPFWﬁ SRk ons such

t hat Thogwvértiohtalso PRIGES h infetholl @FPrRYAEdiNG £cude prodicasmpising:

C lower than the second con%agrstl ng te eratur? S‘gb
cppiacting @gedsriend with ¢NE T MO dllopgd by
c{)&gctmélé.lt % éecbﬁ@teﬁﬁ)&qﬁré‘ t@%ﬂ)duce 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

8
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wherein TAN is as determ ned by ASTM Met hod D664. 5

The invention also provides a nethod of producing a
crude product, conprising: contacting a crude feed

with one or nore catalysts to produce a total product
vmoos'm@jwdes the crude product, wherein thecTwszhed/042139
product is a liquid mxture at 25 C and 0. 101 Mra,

T'he” cfude feed having a TAN of at | east e, crud
feeﬂe,taﬁng aTANoLat faabtiO.d; mmtlmspo@wumé%@h%w(ﬁb‘gﬁ%r@%ﬁm

of sul fur fo deniEh tig@teinpentirdfand
cmpﬂgmgé (?@P@E%ﬁ%ﬂ&jb dﬂﬂé gSﬂﬁﬂ&Cﬁﬁﬂ: ? g??. €)lan

conmprising one or nore net a
theQahdeBloducokastaRANPef dtmatist0Paslative tmthe AN ok the 0@6?1{?6% ds

i BANG? ey gerned o RIS IRRAC, 77 o] 07 ¢

co nt[as IﬂvBﬂnoﬁQ!b@lptdv@dhs a&thﬂiodtotﬁatoduheg e crude pIofert OMpRSipe:
a TAN of at. nost 90% of t N o
coptpetingaerede ferd ‘&“b?ﬂ?(?ﬂ'%??é% aﬁ%%ﬁ? “gge%{wo u‘%tgﬁiﬁl in??%)u%es
m@ém&Jﬁdo&i& fMex&de E@ﬁfde fodtuhes € ligidd nibetaxt at JN WG wid ). I0ANYPa,
IS as determ ne 5 Met 64
hegndetved hayinga DANGF 0. M@?ﬁf %E{Pﬁs‘aﬁ W%ﬂfﬁ%“’m
le;spyggﬁll ﬁ&nébﬁg]f&r gﬂﬁf»o o iR trwad anef at Peastchne ofithe aatalystsle

f eed h
coopeisios Emfr%é%a?éﬁ S acéféﬂgg%%cﬁfﬁm S et o
com&%l:ﬁiﬁ%? on d&?ﬁn x% Hﬂﬁﬂ @f" 1Bé Perlddf: Tablegler pixadesct

thbreafabiconairglling TSt taqndnstpgs ?Jlg it e Ao TAN of o
mpsi‘ﬁp‘gog)ﬁbe £l A e SRRL B, B o orth drEARE Al abuEiriBteaf of 70-

er gram of cru eed, and at | east _one of
130heofaht ailfas bantent of e bsilefredwhenyin FANGS prdeterained frASTM

- gfhof B8 % ¥ ol 8 o P RS TR MRS DaBRED .

Tab| Fhe i@¥entibnalsts mevidésmmetbédiofprotucingtarcaideprpyluct, comprising:'

SRRl T B O B st

20

25

30

the BRdE bﬂﬂactp«vﬂaﬁﬁ&hdmd@mam 1d adiquidmismmre B125 70 apd0. 1@1)%1’&, :

£ th d f
e e Sovind TANR 59 OAS OIS i » g P O o

152011 § @fﬁeﬁd&qieﬁ gmémdnm féaswdmfetelam@naaema catalmd
|nven ion al so rovi aes 0 e
coshasHnE OB CoReBFE FOR LR B Gt LERTHS TPabRs SO
e g gt o,
u u |
thewofi ahd wt@ﬂmﬁpm@ngm%t@%w tatigac ﬂb&apméj“fgh% fAbra
ngﬁ/héﬁﬁé%ﬂﬁvc{/% c?ud%agihe%}udle %ﬁﬁmoﬁm& a rdshiﬁe edritete of 70-

avin content of at | east

13@@0{;@3 r@lchlnrnmitem ofithe crugde deedgand vgherqné’g&\T 16 clietSqa'mExﬁ:g by
ASAMMERA R it 80orts el by ASTRIMEDLADSI6.

one or nore onpounds of one
or nvhemnattmh alsb pmmd@saa rmﬂmé oﬁprodwgwmwred% GP@P“%J?S

m xt.ures er,eq and Glal BBd tthatmcludes
cRUARNg A Sde E o eg Ofﬁle ct t‘%’e pr gg%g as 15}8 AN of
i de 06B3RA mwwwmmmc atgzjo?&@m Oﬂel MPa
TAN of the cru e t
et gy ST teast 51 s SR RS lpe YO et ot
18851 AR oYWEIEbdR oM P @ibtfest, andsat dastcheb of i natdlyity
AETM Rt hod D5307.
comprising one or more metals from Column 6 of the Periodic Table, one or more
compounds of one or more metals from Column 6 of the Periodic Table, or mixtures

thereof; and controlling contacting conditions such that the crude product has a TAN of at
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The invention al so provides a nethod of producing a
crude product, conprising: 5 contacting a crude feed
with one or nore catalysts to produce a total product
that includes the crude product, wherein the crude

woososidsedes @ liquid mxture at 25 C and 0. 10gciviBgz004/042139
the crude feed having a TAN of at |east O. 3 and at
| east one of the catalysts is obtainable

s Al iy A 0 fhorantafibh et PRBIG bR YOO corign of 70-130%
f !
ofﬁe #088 c%nt%nt 5fti§e '18&# fnd %%ﬁn V(ﬁﬁ‘ Eorftént Fl%ger ! odl A

or nore rom 0
ATBYIMethod D3I xtures t hereof, to produce a catal yst

g;f;[;f\g%egm %@gwdﬁglnﬁéaﬁodcgi éﬁ%&g?&d&% %}daﬂgbmmmg

e pre ence
cofitakfing a @add Redivity o@mmmm citalzdts t produop e tadl pretubishaincludes

500 .C;, and contrqlli cont act cond
the prRde proget ‘ES‘F%’%}B?'F I8 pEoUR b Sl SRE 4 255G Rd T ke,
the brullé feed hindSg 4 TAN ofzhlaast OBeﬂidl a@reaaloaeopmewdgm i3 obtainable
nmet hod, of producjng a cr ude r| Si ][5
bz eorbiRing FFUBPOEt Wit Oe s gofs I ?ﬁ@ﬂb ol of a}%&’l& e
oridc? ?eecon?po‘.lﬂ&sadf oRE SHHEre rieb frb CoU@RS6 of tB@P&iddﬁhET able, or
produ wherei n the crude product is aliquid xtur
mmturgﬁh@;eaﬁ@ modupe a alyst Pracarser; gad mﬁﬁq{&‘ cating th
%s? gé%-&:h’cg% H@b:rés@&%%f &b drator@bulfif ¢ @Ompounds &

ng an APl gravity of at l'east 10, and
tempenaembelm 60Q1C;tehd candrolling sonfagtisgspnditions surhehe suhehathe Gragee

prﬁsﬁc%h% AR ?8!&48@@9@%%%%%}? ?g,tuge;;@ale oneor nore

ounds of° rom Col unm 6 of
t h e ’Hmnnvmihan dlsbpreyidera m&@@f@OMmsemdemuck commprising:

et i rogT Yk 38 efork B, RV RIE A el rodyindtigife

thebede | pﬁﬂﬁ&; Whereih theheuderpuetinct ie e diquitl MiXue: aT25 &R dnd (hit0l MPa,

t h AP| o 1
toetoc 10 Byia Vit R et A sl ey A it el
h@&gﬁ@tﬂI@ﬂe@ OE Wt lza%SFMaﬂAaitheHﬂt d;ﬂiégg the ;gm?rrs]M|cempnsm5/one$r .
as et.e e | nen
el BOTIGA R 10T M et s OB 0% HHRO JE A A or more
m@@{m}‘dnﬁ?ﬁﬂim @@igﬂ?dﬂoﬂﬂt’la?le,f M@ﬁxfﬁ?hﬁdf{mdﬁmtmﬂxmr e
cat al ysts 0 roauce a ot al roauc a o
cantastipg %Ri’éﬂmglf ithat thesrude Rrodpet bas & ¥iscsiy 8 LEAR ‘ﬁfﬁf??mst 90%
of th&lisChsl, $f 4G Brudb fedd@ a@ﬁl"‘fb ani@ﬁ cidde produtiasibg e APEgdvity

having a TAN of at least 0.1, and the_one or

owrha%@féhe;éﬁbsnagnw thea«tmdq fé%i% herein ABL Bipyityiis as a5 defermined by
bl Doy At YiSios R o0 et oA ROTN Agetifd D2669.

ana rum or mxtures 30 thereof; and an additional ,
cat alhesinyentite alsd provides amicthed efprpdusingal oyude peestvsh paragyising:
Q : [ . 7
o5 « B BT B i R BB R R NE g
tharehde pritduct], Whergindhndradet prodpetis ndiquidonistuse s BS £ G and 0401 MPa,
cru

4B g A Dbk TAN e g oL R pr it Bualte SR o

leb&tohe Ehtﬂﬁﬁéomﬁﬂsn\@}aaﬂﬁﬁm%ﬁ% ?hoEKﬂl@SﬁﬁHMﬁ' @ﬂﬁﬂlﬁlﬁl offiméxtures

[ nvgntl on also ‘f | dg’@]ﬁ{e};{bﬁ%h té %%ag)gs?m nﬂwest?{leg)ggmre

cemnmmﬁeﬁat et hivrd ébnfib@ﬂld @€ o drahark Cﬁrlﬁ:dlt&methh,air

i ncl udes the crude ﬁroduct wherein th l{h ng)c{o u&:
cqmbipations therpofyjand geniroliing sentacting gorgitions Swgiaﬁc‘a‘f e product
has a TAN of at most 90% of the TAN of the crude feed, wherein TAN is as determined
by ASTM Method D664,
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and the crude feed has a TAN of at |east O0.1;

generati ng hydrogen during the contacting; 5 and
controlling contacting conditions such that the crude
product has a TAN of at nost 90% of the TAN of the

Wodesidsend, wherein TAN is as determ ned by p&HAk2004/042139
Method D664. The invention also provides a method of

produci ng a crude product, conprising: contacting a
cr ude ireestion o ppovddesia methadl of arasiuging 8 cyude produetceomprising:

cobaeils FRiIEtq a8 bnel ITHHE Gty 1o pRGEE il BEU ey includes

thaatldOprd@ict, Mirreii the cmdel dmdhetésla hqmd ngxtare'ﬂm oF and 0.1 @aMPa,

.1, and, ai. le 0, of e cat.al OfTRY. i' .
e S0 s 5 S, o o S e B K R e TRl B Wntacting;
anH‘cESﬁﬁUlE@g éoﬁiﬁ&ﬁ%f coE&ﬁdnmm thel thé agde podta his EHDAN of at most
condi tions such that, a, cont enpe
ol aithe Ta81 o hagula e, PSR TN b dEEoed A ThMEfod

st 90% of the TAN of the crude feed, wherein TANis

as 15 determ ned by ASTM Met hod D664. The invention.,
al s&hsmnu@sal@mv%ew fem?fgg'g&% Bt AR ising:

%&qﬁlﬁ%/ac‘érﬂ@e feef R B 6r'?£br@cﬁﬁ9§?tof ol Hﬂal pRitRcahatiislgies
at a

sts to produce a total uct that |ncl?‘§dde§
the hmdcpwdectpwlmmrcthe ovmmdﬁcttln@hamdww 0,101 MPa,
thp cidb geeH]h% ?’{ﬂk o3t lgas"f‘ﬁg fha ieaypoﬁc of ﬁl@@atﬁ&ﬁgé’mﬁﬁi%ﬂlg

avin east east one of
vanadhainy sitesor ammqacqnmongdsm medam, @mmiﬁwes therepf) pad °°ntf°111ng

cog nﬁound W‘é{;ﬁf \Sllaﬂﬁm{ayﬁg aa%{négeﬁl glraﬁﬁefs%ﬁr 52500 AE Q4d HeRBude

ng a ource I Ng cont aCtI ng,
probect gm TANWE htemsg 9@%0ﬁthd§am of the cuile Fed,ivehereim EAN ig as

count n@%ﬁ[ ]0% f, the crude feed; and controlling

such that the crude product has
a T%eﬂﬁve@hoﬂﬁﬁ prBG%.ﬁ‘ méthed dfANbdkingherele paeluticeamprising:

QU CERCIEN ECLATERN AT EN: e

&fércuﬁe pRIdREwhereifi W&Ipﬁ@iuct i€ amqmgmgrm 5 f@end egux MPa,
W t one or ITDYGC ysst oauce t ot roduct
ettt frg batiag s TARCOLEF Ipke Oy B ISaVimE PEith SRy R bR ine
:ﬁfa@ﬂﬂx%nd 6t nfbré btMpRnds oftvidhaRiv, ozﬁnﬁuﬁﬂdleﬁ:oﬁ piovidiag a gas

t he crude feed havi ng, per am of e. feed t ot al
couprisiin hydreem o diting Copiacting GRS O‘dr 5ing P‘%’ﬂdﬁaé%\%t

dﬂéb‘ﬁoﬂtha{ﬂ%o géuétﬂ%wwmdréde@sed‘/ &m&&lmgaﬁltﬂimmxﬂmons
conmpounds vanadi um or m xtures thereqf %the

such izad thmnslamdygtthahav Abpfat poptd0% ofgheTAN of Bhsicrie

ﬂillﬁql Q‘Pﬂﬁgtﬁdbﬁéﬁt 180 A; and
conF’r I'i ng cg&@g{gdtl n‘g con g|3t'if)ons such that the crude

pr odTiet invemsiomals@pravidpd 7 twethed efmodusingaferyde prasiiEt, oQmpTEing:
t he .Ni / V| Ee

1 :

o4 e Yo 40 D B O Ml U5 A HRGERIS s

tlﬂalmlwp%m&{ @B&aﬁ?hatzﬁIdeLﬁ@ﬂmms @mnﬂgnnrfﬁhaeat 26 9Gand 6401 MPa,
| i d t f d ,

8 s e o BRpioh grie SR o AL RV e It aP Rt b.oooon

gﬁ)ﬁisaét)féhﬁtson% of fhe @&m@ﬁs aorh sa:ig x{&ﬁaﬁmtﬂ,t onk loatuotertohpdesis of

t he crude rod e|n roduct i.S
viag unuohmaeiﬂerﬁ e 2@1 aé‘ a pors,ife Gsbugion

With& i pord cﬁaxﬁ&%&"le%bﬂ@ﬂ‘ﬁ@ﬁﬁ&'bdﬂﬁ’ollﬁ@ QoiftfictiB benditions such
conmpounds of vanadi ui”\rI]
that the crude product has a total e 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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5 m xtures thereof, the crude feed conprising one or
nore al kali netal salts of one or nore organic acids,
one or nore alkaline-earth netal salts of one or nore
organi c acids, or mxtures thereof, and the crude

WwerdodRwend, per gramof crude feed, a total pepasands2139
of alkali netal, and al kaline-earth netal, in netal

salts of organic acids of at |east 0.00001 grams; and
c ontThe lidvientorcalsd grovidesp roghati of paeducing @lsruds produpte COMmRpS tHng:

duct h t | f [

coRfsp i oMb Py SR ol RO P o et fbnctudes
tha ciude protiua) witssih (A% deqiodubics e tiguid mixtufe s Rk 8Cand@d @] MPa,
ot e Rl serebPaak et o8 SR piop B4 Bpdhdiam, or
miRired theroblS) thdlclitleifrd-comiptisingi®riesdr mdrealivali mbtabsmlis of ade or more
ool et WA AT R
Bl REUhLreofS ASEPhE $Hud feed hivifs) Peighrh bY ciad€ feddla tbrabebnwit &F

one or nore catalysts to prodﬂ%&g rg:ftot‘al _@Egglct @ {
alkalometeleand alkplingreadmstab dnsaetal e PlqTRAYGRA i e
glathsholi :‘cg%ﬁdﬁléxg%)&l%ﬂon&ﬁo& Bt thO drul¥Pproduct hid¥total content

rising one or nore alkali netal salts 0
ofeilkalimaetal; andoalialioe-gartii wetalcindbe meaksalty pf orggruc acids of at most 50%

ofof Bish A o Bt B SRUE-ofty BB, Bl mERA BBt acids in
thp erudg faed) wherein camerfted alkalametet, ahd disinerearty metal, iy mptal salts of
nmet.al ,.,and al kal | ne |, in netal salts of
°@P@‘5ﬁ?€315398§m8?4%A52%‘§?&h%§8% ‘grans, and at |east
one THe ihteation alsaprpsides method ofprpducengs credediraduct, pompraing:
with a nedi an.pore dianeter, in [a f .
oatigsing a fugn, g Wi aet onporespiaivis b GRERE aRlrodcttnat foiudes
tﬂd@:rdﬁﬁ@rd@lﬁé@wﬁ%ﬁﬁ hmle ah%d prodhicois aliguidnixtuse g\icgé(:d:héﬁéﬂbwa, Ca
within 45 A qf. the nedia ore, di aneter, erein.por o
thgicpnde dved CPMPTIFRG AG & HLE Aty TF %@aoéwéﬂw%% G, one s
A o e oty ot kal | e
e crude produ a 0 con .0 .
crpdle fed haing, PRI IS B confeyt il ad afpline-
eHHOAREC indhdtSiSsa s ofrgdiRSdcidd 8PatQéast (1O00D0 iy, araf at ddaktaune of the
metal, and al kaline-earth netal, in g{etal salts o

cobnlystnhayingd ppse sige distsiburionasity wwadianpie Aiametes i apes fom 90 A
| wi &phdl BEnb& JF béred iR poré Szé@ibtabution baving
t@&%’%ﬁ?ﬁn@?%@d? Is as determ nedp(?by ASTM Met hod
apore3HegneteFwithimd® Atof die regdinn pereplinmeter, whereiningre gge distribution is
Qdue : || g D &Bikiasd jubtdthat
BT AT Sela0SRY: AR Iptactith GHBIOES ot
tieatnale ppodndiics atidtalcontent afdikeli metnd and akkelinsrastn aetal, in metal salts

erein.th r ude. k. ct | [l etuj 1,4t ) ;
offiet S e PRt AtonleBe f fflth ol aafinclarinéel in
nietA) Settsfof Offania atidé af thekri¥ feed, mdmtebmeontsint oft alkadiznetal, and alkaline-

0..00002, gr and at | east o of

cRAPRED In BoRLLs SEotats st R Rnfpet B asThabiabipiste.
di angh&mvidion alse pasrides @ Metdd Af prodidify Acrudd gradwat, chmpesing:
60% of the total nunber of P res in, 12 %2085/&9@3 171':Ie
cpriggting 2 Goule feed veith oneigr Mo setalystsdo prodpge a gl BRCyrs ik cigces
RO EdeHrRE Whethd e BrudPpDdett istd Ruitidixtite OIS (Hnd 010 MPa,
wherei'n pore size distribution is_as_determ

{ ) ned bg/
theaTeNbecHsuingdps Zramplirredsrieado ot §11/ Vdbsontept fiEpt Ieadt 0.00002
fRIIld RT8HE B bl Bhtaly BE VML RRE 0B AGorPwind bdian pore

e content of at "nost 0%

_ oof the Ni/V/Fe content .
didimetdnén £rangefrbmsn, A k80, vithiat igast §0%c therfptal aumher of pores in

det er m ned
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5 by ASTM Met hod D5708. The invention also provides a
nmet hod of producing a crude product, conprising:
contacting a crude feed with one or nore catal ysts to
produce a total product that includes the crude

RoPRbgdsssopher ei n the crude product is a |iquipdrius2004/642139
at 25 C and 0.101 MPa, the crude feed having a total

content of alkali netals, and al kaline-earth netals,
thé ﬁorﬁ@izaﬂlsﬂ:@uﬁcai Havingfa porediameterwithis 45 A ofthe median pere gigmeter,

ﬂﬁmtyﬁﬁo%ls ¥ ggteﬁxﬁé?l bﬁ%’f;l\lﬁg\a%ﬂm&f‘ﬁﬁ@eand controlling

pore s lon Wth a
cd&iﬁdﬁ oamnensﬂuaﬁrmheme amdaproﬂmahas ameﬂ Wi/ Ve comtentofiat mest

b ASTM t hod D4 8 t

o) oEiRaNE N aamieet o G TP h P ERE S GO R ey PAREa
b}@gm&wpsm Peri odi c TabI e, one or nore conpounds

O e oo i R el iR FrFRS Sl
ﬁ%ﬁﬁﬂ&ﬁ&ﬁ%ﬁ bﬂé‘&rﬁétﬁbatbl tol procuRE udtﬁalmmiimuhaﬂmtﬂudes

a tot 1a;mldcont ee;e;mgl{ﬂo?xlgikeal | met aI gnd al kal ggé e@{)tl&l MPa,
the € %'9%@@8 J'Aﬁ?%ﬁ)‘ﬁdi‘ E&Fﬁnt%? alﬂﬁﬂ(ﬁkﬁals”ﬁidfﬂlkahﬁ@@aﬂh metals, in metal
ear

i ne- in netal salts_of org ni c: amg
salta of brgamic anilds of etidast MIEPQ grameprr gram of crudedsed, ahlsgst pue the

oGl e s il il %&ﬁﬁmpﬁﬁ&%‘?ﬁﬁ“%ﬁ;‘g& 8
dumgjmg byASIIN ?«Ilqum%g, udmwbhavyrgdhmmrﬁ glza !ébmg*ﬁoen
e 5B oA pon R LB pefacc S o
cd)rﬂp‘dutiﬂlﬁﬁ' ont hnanofeunhealpfrommummﬂ of b Retidilic Tahlei or pidurgs t
Hegso apl quu Suiiy Xt S ofBidss Hidh st Meleriprodol st bielP

ts of one

L :.c&fteﬂmf ﬁkm xgaﬁm, ﬁn@ﬂkﬂﬁc-eﬁtﬂﬁmem immetal saltkefl drgapicesidstof at most

ot SR AR B e D

20

25

30

fthe eRidé Redl, wlﬁreliﬁ)édﬂten@ ofdledi methl, aid@lta"lmemﬂrﬂi mc:ta]a frometal salts

al kal i ne- earth rret [ of organic acids
opprganic peidsdp a—‘(ﬂw M a?"élj@tatlgne of the

- C ag Al SinFentioN hiBs pﬁwﬁi% £ m%ihe@ oflprduditpd drade pmcllh:t, @omprising:

chayactSE e s Wb 202 0F FATF e e BIOPE A Rt Befldes
%&dﬁﬂ:&:@ﬁ&r Qlﬂﬁfeﬁ'}he GRAPPo@ich b AN HhixERE & ZsE’EEdnﬁ 0f 100 BPa,

e Periodic Tabl e, one or nor ”
tieommpdz ferdscomiprising ongr orpagre abizali metal salig pf ensi o m?f%"f@f‘m? f@as, one

Ptk Ot Afind. r B[ iR RkdsQhdrbol
oéglﬁfeg%aﬁﬁ% coﬁ‘g |Sgir?'s&gdd%§§mﬁ ag?ude produsct ha’gauld
thie drmdedbed IeoinEaRE gxafn ofl cadeifeadpa wtal c@ment af ndkili metalsy ine-

{nﬁfgls d%ﬁ%%?ﬂh% ]pf“ %né? feidy c?‘%Pierg ggbﬁ(fl %tgt Iggﬁme ke

caflysis havifg apdrakizs distibutién witlyamediampord shamc@temf at least 230 A, as
2005/ 066 / US 04
SiBR R LANTIe60 5 B sy Vo bl  B0tE sl Betcion
cgﬁl Aking bﬁédd?gio@éAg_Si%lstﬁ}% Ogluﬁﬂ:illgidf itl Reciodis Thbleame or more

eternm ne 0
cempovde st Aok I mee &Oau‘ag %a?f g‘lﬂf? %F gi 8‘8}81 tor hiRlres
PR Al BRtrollifeOtnBelind \@nditiohs ieh fHaelle Wulldpodect ties Mot

catalysts to produce a total product that inglu gsofa?most

cohieniorf alkeli metsti aed alkelingraarth metab in Figtabsalis GfioRgEnip &ct
9‘0"’/5&'[l tﬂe ntehHS e rgéal,c‘mﬂ'}ﬂmﬂné-ga}thl\ﬁ&al, in metal salts of organic acids
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the crude feed having a total Ni/V/Fe content of at

| east 0.00002 grans of Ni/V/Fe per gram of crude

feed, at |least one of the catal ysts having a pore size
distribution with a nedian pore dianeter of at |east
welrobsosgsny det erm ned by ASTM Met hod D4282, apdrubmoe4/042139
catalyst having a pore size distribution conprising

.one or. nore netals fromColum 6 of 10 the Perjodic
inrhe caide Sied, wherein penters ppalkaliiaeigh %@k%mﬁmmﬁ@i & metal salts

of&@%%&&é’@a géidaémﬁﬁb@ by 2T Aidhotiabixa g, or m xtures

t hér eof controlling contacting conditions such
t hat Thmvemmualso prayitige a method of produging\p sroderodushicemprigipg:

e T Rl MR a0 ol el HOMR PRl

R5TeR. pradet, wheein tho crudé prodwnt iss litméd mixtuse AP 6 and 0.101 MPa,

o YTl O S0 bt AT R Ohoon Bk NN L

- gtamt off cripdecfieds it edsnbnel of tha rdtntyststhiaeing s pore spredistritfution with a

erein hecr [ t i ali i i e.at
mifngo et 25 & ascBsfiningdlBy RsTiMifhEd B afa the
cﬁhﬂYﬁJhavﬁgta@bre&‘sadel ; Ml utiof e%xﬁpnsing:r@e@lfgﬁfumetme ifide, Colm@n 6 of
or, nore a al I ne-eart ta salts 0O r
the Resipdic 1. @Fcpgw O FAOFR CORMAOBRSIOL R Qfmorg ﬂ@'ﬂi%ﬁ% Cobip 6 of the
PEAYd & Tatie, loP nbltue OMERBE: and Ent@I R cBhtadting @6ndi@@E sudk that the

al kal i mstal and al kal i ne- 20 earth netal i n netal

omgP prodyst hes ol diYeFeronismt afat mogtsi0%polsboby Ve soptentaf the
chﬁé?ée ORferéth NVWFe &aﬁea{ %36 SetbrdMhdihyan PV M&ﬁo’dqjs*zos

distribution with a nmedi an pore di anmeter of | east

90 Afheinvention elsppraviiesy mathpriof profesingorade pramttoa@pnmng

081%&111& 5%}113%56 d %‘Pnﬁx:;b%ﬁ fgg %t%resdafa?ysﬁ' t8 Hdd?é@d tgﬁl Béﬁct ﬁmt includes

t ot er ata from

- tig: @@@Pr@duawhmmh@clgdmdm isa lmi%ur@mnﬁ 2501 ﬁ‘eanéro 19 MPa;.

”D%%ggﬁé}n%%gﬂg y&d& EUr esg‘{ ﬁlter eo cgnnotgéf migrmc acids, one. |

ot mntmkalmg-eardndetah sahsoﬁ:mc lor tologet orgam: acldad@ rpmwaher(tctfsﬂle

cfidp 5624 ReyiS R 1ot otbne e Bty Kk e ol A Cariilefle,

earth ﬂnlatal ﬁnnétemmfﬁf cagdnid dcidseif af least®.00001 Iﬁnilsm at-lesst o1i® of the

58 v i i e SRS B Sl b6 S,
daetoghediey AEFMMECB&HD«%ZSZU antthérbatalga lhk\ﬁng)ihe po1@ aize disatbiuden

beS/ B EHPAFE: 5PV BEREFS AEETRIFCFomh P RO PRES i 03 s o

nidldegim, oﬁ@mhbx%hﬁtﬂybdeﬁﬁﬂhéiﬁbdlﬁas @al@ﬁlﬂé@asf W EhtWif bldlyddenum,
or nore _catal ysts to produce a tgtal product that

of misytyrgetherept éndc?qa&e ligg senteqting gprditigug syqhahat thefudspeoeyet has a
tdtﬁ canﬂeﬁtqafla&am&av lafid JlkaldR- é&nﬁ&s@m@ 1.1 BrbtalvRiks of &xlgsm@ héideof at

feed having TAN of at |east O. the crude

mesh/30%gof the pondgma af Akaligpetaleand %@éﬂn&am‘lﬂn@tﬂ, 9 mqrﬂlFselts of organic

G0N ortle b, wEBiRky SRR S0 B, 21 iR R, et
SGtSMpmamczadmsss detbrtinesibywh $TM Methadi RIB1Bor e di anet er
ona” TR 0ehioi st prolied €l PEpromicingd SHMARHAIRE e
cmﬁcugg amm’lé feed &tithloyis br mbfe&ﬁta@’s@@@ produ@nisothioprodiidt thabineludes

B 25 PR RG220 D 1 M,
tﬂeh:aidaqéad Hadilg TAN 6k da6t®. Dariahé @ﬁdd fB&i KSig] per @htn Slughde

that the.crude product has a TAN o nost 90°/ta(ff t he
fepdag tgtal Ni/V/Fe content of at least 0.00002 grams at east one of the catalysts having
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the crude feed and the crude product has a total

Ni / VI Fe content of at nobst 90% of the Ni/V/Fe content
of the crude feed, wherein Ni/V/Fe content is as

determ ned by ASTM Method D5708, and TAN is as

wat possepd by ASTM Met hod D644. The i nventi opCeiusmo4/042139
provi des a nmet hod of producing a crude product,
conprising: 10 contacting a crude feed with one or
a pore size dstibytiomswitloa mediaupere diamstes f Fleagt R4 A4 4§ ggtermined by
ASTSLMBESA DI, Ghd W8 90 debing MR PRk SO R BB of
cdtaled, fommPO08T grgmetved.dgrams 0§ nadlbsienumuong pr maretcomppuslsef

0 e ofr i ¢ aci.ds, on : ' 3 :
oy PSR ot of B G el BE o BirkAB6r, 881 Colroling
cantetingéonditiods such ehat thadeidt prdudtas aGAN dfet mbstOOM afrihe TAN of

oo ] e criap oo & i S0P R Bt o B ol 0y Ll

th?choﬂwﬂaﬁ% Fhid¥/Feod, aheteNi/ VRS toment isals dbtblnnm?l by ASTM

MebhedRs 708, and TR o it P PSTRE NERSH DB ¢ ormpounds
of OfiR iRVentiBl AsdFrodss 4 mebd et producthgAfenide@rdthict, osthxrising:
Tabl e, or m xtures thereof; and ( b% one of

re. .

copdacting 2 prudeeed Mitineng or merecfalyBa i Rradvce ?é?i?lé%fonfgﬁbﬂ%‘rm“des

HERNRe pFRITROHRGSin Yhe Qe 5P 8 1Bl Mistuld 2175 €02k .16 0MPa,
of thg Periodic Table, 'or m xtures 20 thereof, wherejn

the crusle dyed camprising onecy storegkalmetatpalizelane CHMOE HLANSAY Hnone

o@mgﬁt ihSedrth fal sAER ohd ﬁfﬂaﬁretop%aﬁﬂ;acﬁ.@,%r afftFel kletdd® and
cont act | that the

ng condi tions suc crude product has .

the crudetferld having e bntalebntemti per igraneofxirudeferd, of alisali metaleand; alkaline-
tal,.in gat |.t.s:.Qf: LG (P& o

i b R PR EOURF gl s 0%t

carBlysth conbprisingt-@) oseadrinsore metatsrom Colugi 6o thePeriedicdiablgeone or

feed, wh [ f ent | kal i . .
oL I oy S o e Tt s
tirgdofiand &)@e cierhere Matesifrivy CASM ModfhioePdDib@it T ablEhene or more -

i nventi on al so provi,des th r oducyj
chmba O tod e poR el B halibd R fhe PHEAHTTER. & HLHES
tl_&fcolﬁﬂrﬂﬁre@ﬁid ﬁ;bws taﬁigtootm g}dumm 5\% fhethlatb tqmﬁmumnaﬁ hetal isina

| NCl.udes the cru .product, reln t cruage I OQu
rqnge o jailf Heep Sosseiggmpigontpe et e PRaP Bl bas o
t%ﬁ%g%tgxg\b&’ Emawmbgl, ahc/t mkv'/ ﬁlFMeEaﬁrtE gﬁfaﬁ i m@fa}c Alts bg@g?mc z(zjcids of at

. rans o I/, e er ) ram o crude , .
gk BO% of theeantehef ek alicpgaleH et stale onetal spits if oreanic
aQfs Ok EcriRS B whideR BoGRhUUTAIKAL Hetdl, NBd BREIRa6th Tadgll Sin metal

one or nore conpounds of one or nore netals from

sqits|ofj argawic a¢ids iy es frterniepd by PebiM Meghod R3340+ es t her eof ;
and in #%B{f élsggfo@idg?ﬁ Alhod bESFodideR] S‘H'Eci’)lfi&le(br&:fucf, BSmprising:

Peri o ne or nore conpoun one or nore

. comaciing atrudenfee@utithrone 0Omore catalystPéa prodiice aTetp| psodust that includes

I xt , ' lar.: ' frets
R S5l o Rub) e e D80 By BV Bl il R 25 8la 0:101 WP
theadrile fésdl haming @ totRItNIVV/Fs comend of et (.00062 grams of O/ Véfedper
trol]i ti it h, th h
SRR ED, LRI P POPE R IaHT ST G St Mo e
ftoREC Yk be the Pefiedit TeHle, i€ ofhbid @oinp@thds Wih@ie@ir mobd hithlEérom
content is_as determned by ASTM Nethod D5708. et%,s%r@%

Cotppen pighe Biriogicphable ercaixirsrharens: 9 (B g sEME 4
MRS of 1OFERToHR ITABle, one or more compounds of one or more metals from

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

product, wherein the crude product is a liquid mxture
at 25 C and 0.101 MPa, the crude feed conprising one

%m@mly kali netal salts of one or nore orgeryus2004/042139
acids, one or nore alkaline-earth netal salts of one

or nore organi c acids, or mxtures thereofagi 1\ng

Cajurnmi &0 metalitortatel Gejump eyl isngmrangedinmm { fulf;
coﬁﬁ%ﬁq%'&mﬁm&l ?@111 that ¢ Ghde B@uc@h&?fl oREN/Y ﬁ’retc’antgglloi lat mbdt

organic ac of at least 0.00

9ommNﬁ$ammmmmrfeed wherginNif e gerieat & a5deteymined
bYd}g'#l\/Ii‘iﬁtﬁdt Lygt, the first catalyst having, per gram

Car A yst, from 0.0001 to 0.06 grans, of. one
Or  IThe énvemia AsofprovideSalmeatiodef pfodubiag Peride giodudtagsmprising:

contapty or%&gte ?rﬁ@quoggqogé qagzg tsotrOfJggcfu% h:?ogfxétqmt includes
thé\ﬁtlﬂéﬂﬁro@ﬁct,tmﬁieﬂm ﬂﬁrcgﬂb prodoetds ? ﬂﬁm nﬁxtuarnd 25 2 and & E&idMBa,
cat a secon yS er
oo SR SN i A oy B b o
or'ﬁ%r@!a]ﬁalme-écaftg Bieﬁ]? 54K 0 SneQr nidie o@feﬁllb @.d?@ or ﬂh&tﬁlps thaleof) the
nmore conmpounds of one or nore.netals m u
crie eakbaPeAg: DR NIl 1ot IRV GRIoR S alkaR fe a1 Plselne-
th ﬁ&ftxﬁﬁfc&lwﬁrofgfgtaméﬁgds S {eagt!0.00001 gank ek ithikbne or more

t1ons such that the crude product has a total ml
catabystscompoising (Rba firsbeatakist, she firghratalisk bavinge Y &40 O yst,

£l 00RD flo qﬁ@é g%ngfof%% inSr ét91§ ﬁrafn 41uRR Stofﬂﬁ%eﬁédaé |1T501e

conten kal'i ne-earth netal

ot alorsedmpunds afiogaer or m%hés frwntqwmm ¢ afthe Paringic Table,

’%%% a3, \ﬁe?q':rﬁg ?P]itﬂe 4 aPﬂg&glr otggljg% gn 51a %cgfkg éégﬁys%@llié f2cond |
. caipse having gedprar ST ddciret msmslzast Omegramﬂﬁé'hch@ﬁ meresgetals ;-

ﬁ@a.%ﬁ d esﬁ af fhE % %bof ggr gdeué:r' hdte Q%xﬁfx#[&gs B¥ d\4F bnore metals from

g a crude d wth one or

. CoRing m&xﬁ Beiibalcﬂlablprdattulaﬂadas miat ofmetehion mixhues thereof; and -

cqngolig it Retgatone SRR e %Eg%‘ﬂé‘ﬁ?’aﬁ*ét?ﬁ%g&l

mkRE dnd SRAlire Safly meRAR ivinetaDdatts af drghuic ardsalf ameﬂ@O%fof three

oot et s Uk AR AL B orBc e i g oade

fée@ %&&Se‘m cdiiéit ofdikiliemétfie shahmuling carflerbetgl; Bnmeth] sa]mnf@rgamc
a total content of alkali met al, and al kaline 30

a@@ﬁlﬁhsme iby Avgvh Methed J21 343 organi c acids of at
! eas’f‘he nﬁ&ﬂgﬁzﬂ% AiabidedSleBbd Bﬁﬁﬁ&ucﬁfgfh @bdetpd®duct, comprising:

cat al yst avin per gram of cat al at |

contagtingrs cryfle fegd i one O BOMERLAVS'S £2 BF u“@&l"?}ﬁlrpfg‘?‘ﬁf ﬂ’{ﬂﬁﬂg“d"s
thP%Edd? g&@u.lﬁah%oﬁ%nemg&e HRLRL £ QTR at98°C Qi ROFMPs,

e Periodi c Tabl e,
ﬂm&hﬁdﬁ |f@d1®dmaﬂsmgorg=mr ke afialametabsaltapiang o8 Bofa R acids, one

01' 1?1813 51.1-91' rg%ggglg;t o%hé 81‘3 %g%aﬁﬂc% Sﬁxﬁ;ﬁ@ihereof the

e veloc tacting 1
cﬂ&@fb{aﬂ) ﬁﬁa@g pEGEASPO0dd B4R ]afi@tal @oteet qaﬁall@hemetdmnﬁ alkalme-

o] S B 0. e il e e
cﬁﬂ?ﬁ@hﬁn@c C hélSzrath ofdatdlias tat RAOMO01 tgkmascrfﬁmmm mofe métila fiom
al kal i ne-earth net al tal salt als%m
C@}ugmﬁ of %P@?d!"ﬁra?}ﬁeo‘@r% &ore %’é‘EPWW}‘Fe‘?f SRR OTBAE LIRS &9
otum! 6 of Thd Plriodf kbR idul A&t Ra¥didht BRinstal, of Mixteresthersal; tusd

organic acids 1s as determ ned by 5 ASTM Met had
c@t@ilig contacting conditions such that liquid hourly space velocity in a contacting
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The invention al so provides a nethod of producing a
crude product, conprising: contacting a crude feed

with one or nore catalysts to produce a total product
that includes the crude product, wherein the crude
Woobgdesdo? a |iquid mxture at 25 C and 0. 10pcf882004/042139
the crude feed having, per gramof crude feed, a total
Ni/VIFe content of at |east 0.00002 10 grams, at |eas
zoneds oYer Rl canddhe auds prednct hie 2 tojalcontsat ofalkalipagtal, agd alkaline-
Lrgﬁﬁ%]talogg? @abgmc% of H2hSst 9% trelch AR lkHR nfital,

one or nore conpounds of one or
anchalkalingwsardh mefal,@mme‘nl salts ofprgAnia seidsia theande fiagpwherein content

oL LB PRI Bl Bl e RSSO i
AﬂMWﬂﬁﬂ?ﬁSlZehggltyohzca contacting zpn\e/ is over 10

of - aTEs et ssg posfief R Sl B Bl crhhé profif SO
chrituding Waside fded Niith\nk @r ﬁﬁfetoataiystssm produetaetotal product that includes
t@g@ﬂew Eo yhere 708 ﬁTh %@?tl Kl sagoroviﬁgs&qgggpmg,

i@ @ﬁdéd@edflﬁeﬁgype& lBrager @nideffwd?a il i WIFScontenpsfon least 000002

S, B0A, 9 O i s B o 08 OF PRIV D AT SpeAI L grermsof ome or
R mBaik FonMEBImA G dthite Feriddie ThBle! Cbn@%)/h{d& cﬁ?o uidsdiNond or more

crude feed: an oxy gen content of at |east 38 gu
nestal vfegry Sielumnelofthe Hesiadic Table eaieulaied agwoight @ ixtures

b Eng fcoﬁ&anﬁﬂgconae&g%n&ﬁa&tmm&a uiJ‘Eom]gaﬁﬁ;l: Yelbity in a

corrpr|S| ng one or m)re netal s rom

cPatadting zoncTia byes, 1 0di eandrthe m@rmw databiii/ ¥ike ce?telr%ef at most
OB T&N)ish g&'lt of ﬁw ?{.I'udo feec o dr@H NG/ VIRDL RitenPis as determined

m Xt ure er e | ng contacti ng

- by &EIM Mettod DFTARS ¢ hat the crude product has an oxygen

2 S0 8l e T8 R, St

comm:tmgva cafde Téxd Mafonefor o catal)fstsrto podueerr totaf protlect thatigheludes

ek st Ot Pt PRt A R R B E R Tl 0P Y

%&wemmmmm 4ram] bfcride\fexit mygbmooqmmvf al dsmstd). 0001 grams
thod 0] uci n ru oduct

F Shtianent T comER B atiedt O AOIrEAES of ST b it cnd by e
cﬂt&@ﬁlﬂd Bﬁnﬁl\l\%ﬁg éte o hﬁﬁdﬂh étalg fvain wﬁﬂnﬂ deﬁ thet[}&ﬁodlc (elisle, one or
product ereln the cr uct ali
mgre sampoundypfHng grmpfs e %ﬁ@g&%ﬂ%ﬂ ¢atthe R %ﬁjﬂ o 1 tifures
tEk G R cEhitkiiEnd QBthctiny Joﬁ&ﬁbn“uéﬁ/ﬂlﬁﬂhs @rﬂﬁ@ﬁxﬁdﬁﬁt h&d an oxygen
| east 0.00002 rcgralns and a sul fur_ content

cpateof ot 100 30%:04 fhy Y ESPRIGH, Of fifprigle fpedaand 1By @“@? PrPH‘é“ has

asp ff?']h‘%ﬁﬂ%%ﬁgﬁfig bf}“adg%e% one S?Hﬁ‘?“‘v%’%os/ 66307

omwusmbmmgd b ASHYE Method B8 and Bfup pentent isms ﬁetennined by

ﬂﬁﬁ%? gglunn 6 of the Periodic Table, or
m X ures ereof and controlling contactin

c 0 n diThé mmentvualsotphaides Aeethod @épqodm:dmg:a cmdspragwﬁtcampﬁsmg

/ E f i
cgrlata Wg% é;?lﬁ@ g te“él ongt% nn:?)ﬁet cal %% pléolragc §:2 l{o%grgndlgcq Q}afﬁkludes
thedttide Produict, ﬁ@:e&ﬁﬂﬂfe efudé prodwat isfaliquixbmixture atd®S “Cread Orl0U d1Pa,

eceraleae R e RS Gram ol vt & foghl RGATFS nipal of & feasPh. 00002

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

catalysts comprising one or more metals from Column 6 of the Periodic Table, one or
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determ ned by ASTM Met hod D4294. The invention al so
provi des a nmet hod of producing a crude product,
conprising: contacting a crude feed with one or nore
catal ysts to produce a total product that includes
Wioeoe0dehar product, wherein the crude product pCBUS2004/042139
[iquid mxture at 25 C and 0.101 MPa, 10 the crude
feed conprising one or nore al kali rret al salts of one
maé campmdsr afamé or monedmtal@frem Golum b of the [Pariodie Fable, op mixtures
net.al of 0 4 RS
th??f’g’r 8 tfcﬁlmg conts e ggﬁiﬁné)gugﬁﬁia9th@€qu§proﬁﬁct'ﬁh§(

avi ng, per gram of crude
Nif\gBel comert of @tlmaspdo of the Ni/AVReadontentofhe cradrifesd. ieag thesrude

net.al in
priclgtes § St ARG P01 37 of e Sl B0 e A ctbo P herein
Nile®8 borflert isOis ABRmSthed WSA ST, Method BE708¢ amst sufinecastent isa@s
catalegsts conglelygg%é) e or nore 15 nmetals from Col um
BeABIM one or nore conpounds of one
Or ARk SaventHlsd pﬁmdes%ealma ¥ pedduting a axle prbiductTaivipeising:
or mxtures thereof; and co troI I in c?%aéactl

coplapting:a cvds faedwith epsror g PEpdpgtit includes
QRid8 broddétds a Bylkahiikiaread?s tC ari(al0]1 MPa,
th%re&ila l?;l’ o?lganl cbgom dss %fﬁhat rmst 90% of the

the mﬂefwd mmmism ane ofymprr alkadifeetal|SRlLy 9 1108¢ BLIRPTE ORgANS, a“‘dF’rf’ne
or'iﬁ?&dgg@gl ef&i%'ofo drSfort Brghite afify dembeads th&lh&f the

reS|due cont en

f 70-130% 0
cmd'efeﬁ@ﬂvd’aepﬂr mmftcncde feddea tatal gentertof al kglhﬂ‘eta\lnﬁ‘@ﬁ?éﬁ‘ ne-
aﬁﬁ mﬁ%‘l&g ?x{etaill a?@ b oxgﬁﬁlg beigfBht Blaki? 00061 AR trédfidueicBntent

organi ¢ aclds is as deferm ned by ASTM
ofieleastd. 1@ Sof rasidhe; arsi al lrastosn oEihe chtslysls coraprising e 9t gipre

o e SHUBH ST AR hyndlE 7L B Dot SRR B8 o

meaR et Cdslgmﬂ 60f tdePefiodid m1e,rormtums ﬂmoé. and centyodhing t o

ot ronder o B e Erghatupe B § 6P ot i of KA moal aad

alRdliné2afth- ﬂnﬁﬁh Gh ﬂa@t&l dfteof orpdific scidsdd af mesd 9ﬁ%\nfrﬂg: coptent of alkali -

el e e SEt e, b bl S SR kg B b

po&@st hadh @Q&%oﬁfem 7oqrsd%adf ﬂhaaﬁﬁummenf oftthecrude feed, and

catal ysts conpri sing on e al s
e SR o B s nEe e il
astetdiRied BR hBIrh Moty E5 !Jmn@re@fdue b@td?@ isiao deterrdindd ey, AS)TM

m xtures - thereof; and controlling contacting
MethodD538hs such that the crude product has a total

N/ VRS GaN Bx?%l ]%B %ﬂi‘ﬂ%o@gf r@tﬁuc!ﬂ'gaﬁ dhbde\rédict %ﬁl}mﬁng

of the crude the cru product has a r&e ‘g
cmmtlam cuifle feed mqm@or mopre crialyrig tepedie @tetalgmodugtthat ipgludes
ee \$2OR45 04 24$8.101 MP
e g PSR Berdil et g’%@?ﬁn‘%%ﬁ&@ﬁ% e 05708,
tieeelide deiddiaeing,pet gram of sruds feedst @smm@atebyofmswt Ok ravs of

307. ,Th tion

restied Al NI s AR O0HRE otniddd0f1eBks one of the
catal ﬁ@ccfxﬂﬂémgl ohé oﬂﬁ@re@ﬁetﬂ@ﬁemmﬂmhyébﬁthb Berpodici Takde, ane or
total produ t that includes the c

TARRABIERRR L EPS T ST B e Cgl 6 e PerPaROtRle, grmixtures
th%%f Qnd Odntiviitne cbﬁksc %Sﬁdlﬁ@%%uaoﬂﬁﬂrthésdzrﬁ@e moducbhasratotel

al kali metal salts of one or nore organic q.m ds, ,one
Ni/V/Fe content of at most 90% of the Ni/V/Fe content of the crude teed and the cfude

product has a residue content of 70-130% of the residue content of the crude feed, wherein
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or nore al kaline-earth netal salts of one or nore

organi c acids, or mxtures thereof, the crude feed

havi ng, per gram of crude feed, a vacuum gas oil

("VA&O') content of at least 0.1 grams, and a total
Wooeiseat al kali netal, and al kal i ne- eart h pet/ab2004/042139
nmetal salts of 10 organic acids of 0.0001 grans, and

at | east one of the catal S congrises ong or nore
Niff&Fabentént mns@oteunmetsbmsfgﬂéﬂﬂé@i Ba7(8. sadyeaduesoptegf1s as

nor e r nore netals from Colunm 6 of
defefy 'mf’(zg?’n‘ggmﬁdag{m%grpm xtures thereof; and
contThe hﬂmntgm almpmudasragn&thnddlfm@nsmg acmde FEdugt omprigng:

rOduct cont
cog} %Wﬁé?%ﬁ Of mOre Cal tn?lgs{ts & (t?déxb% ?’Fo(tﬁgnodlﬁgtq}é% Imcludes
th@f:maé ﬂc‘sﬂﬁc&, ﬂ%lﬁihetch&letmeﬁns a bifuid iietivie at 85 Peoangd 0.104 AdPa,

| kal th metal tal. .salt

the wuﬁh%%pﬁé&%”%e%amﬁ R gl f’?gg‘ucf*‘*ﬁ%?@“%&ﬁﬁ

or?rﬁﬁ}g m&um%ka?ﬁaﬂ%%%’m@fof ?ﬁkﬁ:{r\m mﬁe ta-*m:ts;fmc nivgmm tingirgof, the
ee ereln conten | S as e

crnd RSB BOTS! EEARIOLEHCAT BFRCHDRARS Ol (YOl ) gt of at feast

0.f gﬁﬁl %ﬁ;aec@{al b5k 8¢ alkdlimetRll #id sbaliheedtn m@am retal caltisof

erm ned by ASTM thgﬁg %518 20 T
ongmeamdmf 0:008b gmm;v@ééé east oa¢ }S%%ﬂﬁ‘&lﬁﬁff @e OF FeE

R CoBHIRY diih Weriodfs T B0 D mbre doufRuidam o drmarae
cal a

or nore ysts to produce a total_ praoduct that
mietals| fronke olutrings afitheReriodio diable, orypistuegstherenk, aod GaRiT '?z?duct

cirlngio g i Y uoniie prodhada I ol of WK, G end
aRlfrieenith ﬁfetazb,tm hretad salt8 0DOga1ic aqjdsafat mast®0% ofdhy coptenkefalkali

oS o B g g0ty 8 ey i

: cﬁd@faroﬂﬁkﬁ hiRes Vod @nfeabdfdp-160% aftheno@ contapiod thes

netal s.frpom Col
"”ili‘Ffﬁl é?*ﬁ@?téﬁ)?s‘?mnf‘gﬁnfb‘g’rﬁ 1P{lteﬁl(?)con gggh §ockh S alR
BN Ghd hikASneSeaeth nidbain trfeeal salts dﬁoqgmnd acids is asdeaemmedmy ASTM
Ni /'V/ Fe content of at nost 90% of the Ni/V/ Fe content
3dBude feed, and the crude product has a VGO

cont epd in9dntioh %ﬁ)%dé& a o GEproduting crode firbduct comprising:
feed, wherein V

d
NI O ST KT AT TR
ﬂé%}%ﬂ 54?64&99 WiE0Bihe crhBSprodNe ita IRfiidahBeurp siBsi°Cand 6101 MPa,

produci ng a crude produy

ﬂmomm@cfwddgwalgcmam Shsadgirend el SIS nE"&f%*n”%EP% 0,09002

gPni a‘@Gboc.Ioﬂ{enP&ff%gIéﬁét Otlrﬁé.md Bid At d8St orle RE the lcheysts comprises
pro rein the crude product is a |iquid mx%ﬁfgeOne

oat oﬁﬁm@ Jmua:ls &omafplwma6 of thp Bereqderd’léﬂbﬂ-f‘e ape ‘MI%%F FRPRYD
or rmre I kaI Anhe 1l
Sopl ooy E8 ol TR s st ol
cOBtbeing| cbﬂdmm-sael’r thit thaactracle maducsh?@fa totaleNiSY/Faspmens ofahmest
xt ur e ere

ﬂgw%ﬁl’ée I\Q%g&l ng%‘ﬁ?tdﬁf hag dé%)ql thé ag]%rUégt%}] %%ﬁadVGO content of
7al1kald oMBd RGO cfrned ki dnﬁtbfe@!awhbreméf @O coitentpsasaletermined by
salts of or C | east O
STV aghod R S Be it S A rlp A BB nod DS 08,

conbire ﬁ@eﬁﬂ&%&w&sh'ﬂn&ﬂm of producifig aemdé proﬂutrb,rmmpnsmg
Col umm of 5 the Periodic Table, one or

C@Qﬁﬁm&mudﬁ feeshwithy pne g3 more eatalysts 1o pedues @ﬁ pré)dg:%t at it includes
tﬁee ﬂu?éjérﬁdﬁrc@ RliRreiftthe '81385 Hfo%ﬁcttiﬁ?ﬁn?ﬂa mi@uiR a0ZhACand 0.101 MPa,

{ precursor, formn 4
the crude feed comprising one or more alkali metal salts of one or more organic acids, one
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catal yst by heating a precursor of the catalyst in the
presence of one or nore sul fur containing conpounds

at a tenperature below 400 C, and controlling
contacting conditions such that the crude product has
wolobsaseoont ent of al kali netal, and al kal i neegresdotu/iu@139
metal, in netal salts of organic acids of at nost 90%
of the content of alkali net al, and | kal i.ne-earth

oruerglalkaling-¢neth ametal salisof one QIIBRIA PEEERICiagIds;OF mixfures thyrrof, and
tl']‘e%ﬁ.g[e 30 %ﬁﬁhg ﬁ%ﬁ%’%ﬁ'yf cRle fe@&%ﬂal SRtk of A0 metal, and alkaline-

't ne-ear salts of organic acids
edrth el einmatd daltswf orgaiv] an@s hﬁﬁi IM@OOTE@mSnWrﬁ Jeast one of the

ca?%l igrogt\éjngﬁé . L onprglg% £ EB‘SIPM gﬂ@ﬁ)@g@%ﬁ?ﬁ@ﬂ%ﬁm 6 of

FrSrng a crude one ofr
tmﬂ’eﬁodxaﬁ‘aﬂlgg s:he; ot mogrconipamdsof anear myrounieiels fromaColumn 6 of the

P TRl o g B S AR el for it b

citsled bip Aradting a ppetrsgr ofithe @faiywt indhe fresedce efdnebainofdl shlfiu-e

coptmting cerdpouhyaat mepeciies i 40056 e ABroiPhe  SRebig or

c:}li_ﬂd%tllbn@ﬁ%h%at theRfle fRIdatthas ad foil Contertiof Alkati m*ehr, aﬁemkﬂml eczarth

abl e, one or_nore conmpounds or _nor metal s,

e i SRS Of TBATR BPE PP OPASH o cgpicR Feffpud

alkRifdeCafth etal i e fabsalts gﬂ&l?w@ &cxdsﬂh eree@wﬂe&@roﬁhﬁﬂ of
the catal yst by heatin he catal yst precursqr in the
alkplpmstab en% alkajive-cargh mil, dn wetpk saits elpreamaadids ‘%gﬁﬁaﬂ‘i‘ﬁﬂg’y
ARTVAMeRBRD13i4/r e bel ow 400 C and controlling

contacting conditions such that the crude product has
a t otk invntivn dleo prowides methodief preducinggoaudstoredyets Wmm

AP} Al T LGB Btk VAR AR e

© thatlcpmle pmductdwheram(ﬂndmvedecmm@s eilignid maivtuprpat 25 8¢ agd Qﬁ{) bMPa;,
d
ORHR SHORIR i 180, A0V Ey o a2

gtnﬁtsymﬂrat R8st Goavfith® Gl Bisis oblamelﬂle MRaombinihgmsppert eith one or
rarrs of. hydr.ocarbaps .t boi n
g R
Iﬂe%ﬁ'onﬁ) camnng?m Bhiodic Takldy arcsixinesssharedfto proﬂmelmca@lyst
ran e distri.bu 650 C.at, 0.101
S TG B SRR 1 TGPiRbe SR BRSP4t Rypence of one

oﬂﬁxaﬁfsumi: ONQinglg cERIPEWRE bid tefiberatiey belisvad00 4f; and oirolling
product. The invention al so

comRring Fandisions seb at thscrudg p ﬁ}r%'%des i &/ﬂﬁmmﬂ off 3 mogt

9@%(& %W@Eon%ﬁ't Bﬂhe crade f8d, WMIWMMMMmmed
at |east 0.2 grans of 20 WD 2005/ 066307

bP@W@GMﬂ@@?Q%Q resi due, as det er ni ned by ASTM
Vet hogl ;E30dn al88 froldes £ gaom@u?gf P& f@é}% of @uded

of MCR content to C5 asphal tenes cont Ieast

camppsitigheat ddast OIOR sasms @friwdnogarh@s viiradhoilingaangsdisaghatio
CHBRAS om0 R ATEPRER [ G007 SRR SoBoons withe,
bpilingi'adgesdiatribmidmdldtwﬂen Qﬁ@)?ﬂlmdrﬂ@(?é(:cat Odél MPapiatdeast 0.001 grams
.actin r.ud § Q, f
of B Riepdplvin £ POliRE ey B bslet ot it =RIB00G b6
MPa; and greater than 0 grams, but Jess than 0.01 grams of one or more catalysts per gram
of crude product.

The invention also provides a crude composition having, per gram of composition:
at least 0.01 grams of sulfur, as determined by ASTM Method D4294; at least 0.2 grams of
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t he crude product, wherein the crude product is
condensable at 25 C and 0.101 MPa, the <crude feed a
MCR content of at |east 0.001 grans per gram of crude
feed, and at |east one of the catalysts is obtainable

o 200s08kdomi Nng a support with one or nore net RCHUBI0041042139
10 Colum 6 of the Periodic Table, one or nore

conmpounds of one or nore netals from  Colum 6 of, Lhe,
reskbie] sydieteriiiabd by ASTMnMgthod B33¢7 anchihe comppsgiondas & weight ratio

L vst  .precur ' f ] ortdnt i
Of%gg?fz%%m}t Te %SP%?‘%%%S%E‘%S‘&? r?étgﬂra%? }fgi lé&g?%g%lﬁc% oft lSoar?e
defmined By ASTHM Method 453 0p pebCoaspheabienesonientds exdeiamined by

I 50 - -and controlling contacting conditions

Aéﬁ%ﬁm%mﬁﬁuﬁpg'crude product has a MCR content of at

NS tTh @fkefontane phéyies & metimdtof ptododing h erude produdt srodiprising:

wher ei n content is as termned b
OS5 CTHE TPAIBHR 59T TR A 1A (A pRocio et PGB i Shetudes
thOEREISTOMb SvHeFeittBe BRde pRiduct ¢ORIRAErshlIg at 25CCTand O110h YR, the

crude feed with one or E)Bre cat al ysts .Co rg%g,fed%tleastone
eruistlend MG, FOTtEg REat 1A P gramsiper RS Sip fisty e

I Rsti ) oS bining aSSuPRIHERTIS 8 @ nidre Ristals feondl

°q¢3ﬁﬁaﬁ%%?8? e Z%MEfﬁge fg;ﬁmg MCR content of at. |east
Cahwon 6 oftherReriprtie Taflemnepr BeRsSempeEs OLoRP AT MO mERls fiom
Clfmb B BRPRKYAL 7o\ RffreR Ricfboh 16 prodidela datalst icutior/nd

nmedian pore dianmeter 1n a range from 70 Ato 180 A
fomhinp thetcatalyathy IBatisgrhe catelyst proghrseuinhe Presengs i @ae pimerg sulfur

co%%gxfgx S L 7S oSthditat b R e DAYY 380 3CRR0 QokthMNERS Rhtabdidghi N
%? nfpne medi an pore I anet er, wher ei n pore Sl ze
comilitibng dnch thanthe eruds prdiua bas aERosonsestrof avmosi9¥paitboMCR

el i e o Ral e ottt B RAR 5 AT M

- Di#dmd. crude feed,:wherein MCR is as determ ned by ASTM

Met hqd .D4530. The j.pvent i i ising:
B A

- cddtRBe YERNBTad Wik YEEest mars catallysts to predich y tok8 Prodvist thgkdncludes

E385; at, nost 0.003 graipns .of sulfur, 0 j ‘
o g nBe Wiz potocy € porfpeable F (B 101 P, e
crh&esfegc%‘;@ MCI@lébxftbit Qﬁtfiﬁdaﬁfi o ﬁ%ﬁﬁ?wﬂ?ﬂe Eﬁfoi‘qd af keast one

I nventli on al SO proviaes .a cru conposi t1 an_navi n
ofibe cajalusis laﬁvirtg@rﬁ%a“sﬁi%q Gifribution W*E‘sﬂ[m%%’cﬁ%ﬁ%a‘ﬂﬁ‘%ﬁ“ Ftange from
7(85%% Zﬁb ASwitR leisnB0% o (Y 1ot hiinbert dpere-&fbe pare size distribution

grams of sulfur, as determned by ASTM Met hod
havigpore diamster wishin 45 dy efithe medianpere diapeter ffigrrin pue size

G i 1288 ankl @@&tol EhgZ08f of
dl?tg‘i?us uel,g %%Q%Mg(%%g%%&ggg’ﬁzoo%foﬁ 139 o
catelitonsruch dhab he ASTVPMSLEIGEs DY of 2 mpst Hie ebihp HIGR phffe crude

has .a_TA . a o O 133gd by ASTM
o bR T SRR P ASMEKIIATEE Y rode
conpDis ihenioh alvs prgyidpses crgdesnmypfositonmboine, pereram gf cqmpesition:
0. 00 ams of. sul fur . as . '
anere 004 Bepns G pRigen, 45 porfininl f AT oS ERY MebcioOlo03,
ghiihs ABTIMRE ReemBRaDH; ASTId Méthod DAY aud b teastdhd grgma of residue,

iSRRI, 0, % 2P e comen

The invention also provides a crude composition baving, per gram of composition:
at most 0.004 grams of oxygen, as determined by ASTM Method E385; at most 0.003
grams of sulfur, as determined by ASTM Method D4294; at most 0.04 grams of basic
nitrogen, as determined by ASTM Method D2896; at least 0.2 grams of residue, as
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a TAN of at nost 0.5, wherein TAN is as determ ned by
ASTM Met hod D664, weight of MCR is as determ ned by
ASTM Met hod D4530, and wei ght of C5 asphaltenes is as
determ ned by ASTM Met hod D2007. 10 In sone

K906k0Eer S, the invention al so provides, | NpCT/US2004/042139
conbi nation with one or nore of the nethods or

conposi tions accordin to t he invention, crude feed
detpranined k) ARR Meibed PET; anddhe eanositign hasa FANf at most 0.5, as

adbSdihdd Asﬁﬁ%&ﬁocﬁbmtl onal ly distilled; (b) has

conponent havi ng a carbon nunber above 4, and the
c r udEhefi zemnna slsa providesa crodecogrpenition haiug iper granmeb paspposition:

sty 0900 blngF Hi, of Blerplifid tUPIUAEHO I AL3410R00 2 From
OfJEkld\M!, mmet@nnnedoagldcsgwgﬁczod(?ﬁliﬁh ang theagvgreposition having & wnght
rei of FRGR EoRier b st Comipa R e 10601, s b Lo Raving

ad ADDOA dt Rgst A5 Gehetbis TANISIiS deteriiniedbe msmomﬂmdd)mmmgm of

MR thss Aetrrioed S Bk Dl A (e o6 % apBitentily oy
dateiReddy ASTMOVER&DD207. | east: 0. 001 grams of

hydrocar bons having, a, boi]in rang i stribytion
bel o somg embgdimsntsthe ippentiop Bfr‘{j'ﬂ a?m BEHLYIR LT

d&?é’éfftﬂe aetlaeaé dr raempss@me aéiﬂo?cﬁﬁg B4hd RPerttidh @& SO @)Bas

ans of hydrocarhagns

onicor gt eiingey, divdledpator It ousily MGt EG (0 d85camaghents
h%g% &:cﬁﬁmgmﬂ%ﬁ%r Mode 4 Qmﬁgk cgﬁtﬁrﬁed 102 aféAk 05PN such

ving a range tribution between 300 C and
cdpponents pergrard bf cmfwkr@ c@nxpo_s_wgwdmarb?nsmmraela%\ﬁlﬁsh have:

» B8R i RGBT 40 NP S ROHNE e et

bétweert 100°E54nd 208 °C ot 0.101 MPa,aﬁJydnﬂrrmge@hsmbngn beween 2p'ot°5: and

390ec 8o fhiybs a%{]&&}sfgg‘ﬁwgﬁuh% lg«%t@laen%'?:"gggd 460 5 % 101

MPapadi aisilimytangeatistrilfitipn betsveert 400@&@&@5000@20 0 abPa(H) has, .

pb i ot o K P Rt Y AT S4B B8 e ol o § BBl B

distbiation pow JO@PC af0. 101 IMBa, 'i)@ﬁﬂ grafis)of hgdroedrbdns hstinga Béiling

R B R8PS 455 g 0] BB oyons

h&anP4 bﬁﬁﬁ% AN YOEEriBRivnDetwess 200/ T ARFF00C0%E 0.10) MPaL0.001 grams
rmre al k et al salts of one o

DRiirosartony bevinaoimereage hregtutian beter O g 40f g o1

Ivﬁfagﬁﬁ! COACHrhlas oﬂfydfﬂcﬁ’rbbﬂs@ﬁvﬁmﬂ 8'being ra Hlsﬁ'ibilﬁbﬂ Bebect400 °C
| east one zinc salt of an arganic _acid; and/ or (p)

andypa0) TCsat 9. 181 MRag &) hascTAN of atrfrast 84 at leget Oy OéFgaa‘iarP%e from 0.3
t@frgo@i 3|t8¥0 WP 02003 @930 inds nPﬁEI’bH%%Q%hPéf?a%%st 200 °€2N8101 MPa;

rrent s, t he I hventi on rovid
(@ soinprises iniskelwanadismend fromrhshas at aﬁ Otﬁ?ﬁﬁmgnmf total Ni/V/Fe

oBEPL S8  MI T A i s o
sutfir penvgrhm toff brade feads (kgkpl vtlaast 0.001 gracs ¥ GO pan gepomed crude feed;
odi t t he.inyention al [0V,
OE R R et e SR By 3l T ERemelles gpoeen
coipng hi:drocbasc@y cheny nfjo@e ﬂhfﬁl metdkbsatts 6fonear mokd@gandf acids,
ed_with one or nor,

Of Gttt oLk ithrearthgheap RS OF Ak O HEE GURBS G- Bpres efedt

(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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product in which the crude feed and crude product both
have a C3 asphal tenes content and a MCR content, and:
(a) a sumof a crude feed C5 asphaltenes content and

crude feed MCR content is S, a sumof a crude product

W0 weguisedet enes content and a crude product MeRrAi62004/042139
content is S', and contacting conditions are

tontrol l'ed such that S is at m)st 99% of _S;, and/or

(b) Tn bemeembadimeniy thednvntipnaiso prevides, it soBIbinaton Wi oRnigR

mt?rg {h%stﬁ]ieﬂ{o%%] bﬁo‘?ﬁr}mi’mmc g%‘{he @vehdi®), SléReRiafiCt

aspha es content Of the crudé product is in
obtainzblectey refoving mamﬂmne compands mere; volatilaghan paphdadiom a crude.

enbqdi nent he .
co Iﬁ%{f’? b dSIEl sy n\éﬁg\?enﬁq%ﬁké ﬁm%?é’ hﬂ&’ﬁlblﬂﬁgo% gnﬂg rone or
meée By fieinhétiiods oamqrosluunm acoordmg td mcennenm a gethpd 0§ g@ﬁacting a

e gy o SRR o R Pl o emce

prodistt ROKIEIOMS crude feed aed &m@ﬁﬁmdm Hoth rha(e‘@ Cyasphalitenss content and

athereq(;lfgg’ln sgme e cs}rﬁriemrp n\éentl onsx?AFH%efeedMCR

coﬁ?eh NRAS 2 Qiim 6PARAEE SroMiRe Cs a@ﬁgte@bmnteat anlae crulepbduorICR
thod of contacting a 20 crude fe

cos,amamsﬁstagd p@at:mhsa itipng gresontzollsd gpg h e ?%ﬁ&%aﬁ@s)m i
ARBHRbRs 4rB Sorftfole®sdcR Akt h velpBIYaf6 bEAMOR a

cont ct| ng zone that 1s on or coupled to an offshore

cotent f the crudeproduet tocGoasphalisnes contgat of theemidegroductiy in a range
ﬁ&{,q\ﬂtg% O}P3€b0f@l nation with one or nore of the

S or conp03|t|ons according to the invention, a
met Hodomnb embadiments, sesinvasion lse providas; imeasphiention 96t oRf oh

one rs
s e sHRcsE L opaiiod cbifefl BRSARAGE, o BB 3ARISYin
whioh ttiethiydrgerssontee idié4) gaseaps; éb)rl'a'dmgerogasa{cbms'@m (d) light +- -
dr Qurce to cr.ude |S|narangefrom_
h@%&’% K%&P r{:%?sﬂ“’}r?éf%%‘%’&%? g%gegous hydr ogen source
per Iﬁlsbme eﬁﬁédijﬁlelﬁﬁ tlﬁ)a“mdmtlbﬁ eldo powidag tirecbmbivation mathene or
t cat aI e.sel ec ed 2 -
s QR eSS H)dé‘tﬁq S garetey %%‘%a"rdt"tfa@m“
crﬁ&@ﬁ:&dlﬁrﬁh ohe SQndrb Cathlly st @O odRe d tatel; prédupt thiténdlades thefcrude
ﬁdro utake} such that the ctudegoduct ha to an
rpsyg gereizsBe Sdeteer B Copeied e SPFSATbiRGR & L Siupled t
oftdlefe M&L/ount of hydrogen uptake that will cause
substanti al phase separatjon between the ¢rude f

and Jeifeme smbedimere i6a IveRtion Ao BENISSS i CarphinatRe wih Bheor
m%fel cﬁ‘iﬂeexgetﬁé’ds%r Qémﬁ%moﬁg%o%ﬁk €he ifivenflor amesMasRA thét @Baprises

normal cubic neters_of the hydrogen
cmnma ﬂe fea@mthm e merk catplysla irf e gresqngg o %@Slapfé(a# &)

hgrﬁ?%g @Q@&Q@%&h@é@n@ﬁggﬁfngﬂ%ﬁ§§10h BRH A% SR gaseous

as an rogen source Is at |east
hﬁc&ogehﬁpuract tol tms.mdelﬁechis in a mange gpm@@o npgnd zubic prefers,of gaseous

{)%elgﬁlwrg% ﬁezguﬂlg nidfer Bp&ﬁef&%ﬁfe t\’{iﬁ oY OF Q8RN HRURaFsts;

uring co a contacting
(1) enpeleatked fae dfnet iydeogeanpiakd mmnntﬁ:fbie& b9 vaEying atpettial pressure of

l i id hour | ace vel.ocit f the and/.ar
el oty (L BPBE ot et ot i s P R AR bl pas
TIAPI é‘ﬂiesﬁ £1R5 B3, ButQhe Kyldeogga Gp t@lEUjI/S Quss thak alaiaheg efhygieges eptake
|narane,from1020 gﬂ% aflowfthel?@c{st
thagplkqavse a0 gntibRbese spalion hetsweep e caide deadiagg therigtpl ptaduc
daptoRtact Q1) thefskRVWe@fate 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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the crude feed; (i) the crude product has a H C of
70-130% of a H C of the crude feed; (j) hydrogen
upt ake by the crude feed is at nost 80 apd/or in a
range from1l- 80 or 1-50 normal cubic neters of
woteeprsseper cubic nmeter of crude feed; (k) PORUSI0044632139
product has a 10 total N /V/Fe content of at nobst 90%
at nmost 50% or at nost 10% of the Ni/V/Fe cpntent gfl
hetlp space delodityeaf:gag and/ar the hydiogan suergdeat IppskiLh s gt fegst 1507, or

con 1, --1309 - 9 Birialled
SR AR e A s
deidgcenthcting; (ZDa t@0aiog tenperalt Qv range fromE6-3091 Cettotal fiquid
the crude f.eed;.,(n . j -1
bl siise VelgfB5aF thé i G B HifoRROUEL is1R8 rddal BOMEL301,
adftothN@esstire O tHoqmsland(ar thet Hydrogen steirqsris ih aorengecftom 4.0:30 MPa; (h)
t t f t 90% .at . [ . 0
a fow At e ER09RY o e lyaipaey oS Pgiontiar ifbouiiElo e1i6d of

the BR:de fdédﬁ(fi)‘tﬁ@éihd@( Pobcnice Basay HY o f 7018 0%t of ndH Caf thtcaaide feed; ()
content o

| kal tal, l.kal i ne-eagth ey
hyieagen Skt & OF cBg A 5 oauio Aot nSpECkeR 1 150
n ?cﬁ%&: Leld 8 hydkO9n Pbr duBR rRedétiof biude feed] (kipitie crele ptoduct bas a
and al kaline-earth nmetal; in _netal salt 00{%3 C ontent
toded NG /Fercoptrat efra rest Pet at et S87epon At st oo g N s conten
of € gré\dgtré%%;ggttﬁﬁ&h@&ﬁrb&ﬂt has @ s@lfur2BnteMTt70830% of BD-12006 of the

cru

as a viscosity at 37.8 C of at 0
s@fv/poment nbthe cBEoFeedr (m)ahe arusderpradyst s aHEO gpaensSf ?‘5}1%‘}"’ or
o : - 4 rebidge echtent
ohlforgr B NGO Sl sy Kk Qe S B e e
of PR 130%R0H001 1004 pf thizesidneichatent oftbe erudafeed; (o)ithperyge poduct has
nost 90% at 09 %o 0 o
oo Gt PRS0 i 10 BB LOBO cnto
of thE gRyden oontentd thetcrudd féed; @) B ctude Praductdhes @ tay corjens of alkali
25 1n.s enbodi nent s he. i :] b,
R R SRR B e s Y S04 A0S
S0RTHGE indostoNDSs L0 tetiteng of alkaﬂirmetifﬂnuﬁlradkadim-e@cﬂrmthlom metalisalts
conpr.i ses . contactin ude e i t . :
R o
14280US; €r) a@l&@ﬂ&ﬁ}bdlﬁf ha3aG@tbsity ak Y& AC ?f)arttrm?sm){wg, at most 50%, ox
conpounas I n I CN: a cont Al el ecgte C
sEmp A asd soitRas o of By dEh a7 8¢ o) B iy fradl SR LAy
SRRRYUET0-DRPs QPaIPAYE%Qvi'%Q)f aRtnRI feedf ambiorit)she @G ppéductiss a
oxygen content of the

crude feed, (b) at |east e :

Tedhplont mmpst A, ahmog 9% sk §%ﬁt&ﬂ%t %ﬂ /?ﬂOﬁ@I %M@%n%ifsthe

'@%B{thé %@fé@&%&&fﬁ%ﬁ%& FBmIENas V5| 6.086d 612, or 0O t@0.1.
eas (0] e

one conpoun . _organi c oxygen %ont ai nj ngn
conplusede enthegimestssth invertidesiso pretidgs. 8 gpmbigptiop with one or

5L BPXY efhoBE &déon%)g%iﬁa}s.al:c%ﬂﬁﬁ DNBe HOSRRHEWmethod M€t comprises
or gani ¢ oxygen ~contal ni ng conpounds conprises_an

cahtketinignenetarfedd with arie os sote aafalystsaad gontiplling cgpiaghing cendifjpns to

24 WD 2005/ 066307 PCT .

(BB S GO T STRaNS et SOTamE ootids i AR: B8 content of
seleited ingRsic axygeh abmpaintls is tedueedsaclvthatthe crude praduaihes ajoxysen
t he tal ¢ ri,ses one or, nor.g net al i

GOIoRAE e et ST O e Een Oniptt ey Sosk U8R e i olpound
& W&éﬁrﬁdﬁxy?&ﬂccﬁ%xﬁﬂg(wniﬁéuﬁdmbmbﬂﬁdsg neeta) asii of a carboxylic acid;
conﬁ)ounds of at nmpst 90% of the content of :ces an
(At Jeestrane gmpQuNd 9 Ih&IOFRARIG OBY R SPRIABIESIFBETRTE SPRPLTS

AN Getl1880 of AOMRLE £hd; ) 2t RES bnOBEnIund bEhe K1EgaIo oxygen
contal ning conpounds 1n’the crude feed o:;%:gx:on%

I es,
dontainingaphipeemlscompists op aligmecarb Bl Falt AgrpRrRliggeid; () at
organic
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oxygen conpounds. In sone enbodi nents, the invention
al so provides, in conbination with one or nore of the
nmet hods or conpositions according to the invention, a
nmet hod that conprises 10 contacting a crude feed with
WOSoe¥oseBaF € catal ysts in which: (a) the crudectesdodiarize
contacted with at | east one of the catalysts at a
first tenperature foll owed by contacting at a second
ledstauiR easmpcuma of dRdrgdnie exypinaotiainpgompowds ggmpriges a metal salt of
control | uch hat he f|r
oxtielspign sFie CE bR TD Fph RXRERA1 26 ke
Pehsqufmé ¢f)Qhe dride ﬁrb@.lct? hagdte:oniﬁmteﬂ‘ nbs-caberylic containing erganic

hyd t af dr t ak 1. th
coRpoIL 8 FFh39°h PG SUNETL B SHEE A gt Tl fredflg e
cohg&Hﬁﬁ i tHE @maé fete@%mof &) atipdsibies af@mwygmcummng torgpinds

| ower than etmmagﬁreo 1SC@ anic
m@hswmdef@émgtm@ﬁ &O(ndaapkﬂq@l% & JogEgty §Y1° SRERnEoE
%ﬁﬁh gst one of the catalysts at a
po
st.tenperature followed by contacting, at second

te mﬁemqmd:odmts, the iSRRG B Bapr Wil oo or
| {hg Heﬁ%di%&é}{&ﬁﬁoﬂ@ﬁfrﬂaﬁ fo the BRtAfonl A thethBIBRE SinmprRes

he second contactlng

cobmotppraatruteced with @ dryehroealysyeis Whichy @) dieruds ferdrp poptactsd

wEEIGE oRGT ok DY LR R P Sr R Y Lot  sccond

teRpeThtin) hrekihscuﬂnacnhgtondhmns:ara dentfolied such thas khedirsicontagling

gt o R B o1 Cifing ehorBup 7 crude

feadWd coabtaickitinyddbgeh aea firstisieirdger dpiakﬂjcmlﬂmoﬁ ands then at a second

byckngen FitEkesoniganr R tecort o e R apleke claiolFks St 30
°c25w%hﬁmI Mt&ﬁpehﬂﬁe@fﬂﬁ@e&ﬁ@dptalm‘udmdmm,dc)tthﬂg’u& feedhis '

initial crude pro nd th cond
copfeiad S GEITER, oue A BT PHTES SR St SR o
sendAbm mmmg&é’ﬂlééoﬂe&ﬁné— AMdidions &€ cotolled kuch thedi éhe first ¥
product; contactlng i s perforned IH a stacked bed

GQﬂ@a@m&iﬁmPthmlé At mest2AY °¢ bvise PpB fieseeant comaeting ey e ()
h;a%%eﬁ go 15 EnerJtéd) during cohth¥ife:f B dicen GAVTE g&tefaﬂedlﬁuhhg a n

cat al yst subsequent to contact with tJja

captacting, enctthe am}teqt@g cowlitigny ags pisospntrrlled spgn thafthe .oy s
%aieg atvlgﬁ’?tg gcg'ﬂl)ﬁ’ af tﬂ*z géﬁeﬁ@é&%ﬁﬂb@eﬁ It e dréRHeddis Q&ﬁio%ﬁhﬁdn a

Ional “catal yst i'n the presence

fisy sirlogend satalystear s et i tieresrfeadcind o et agtalyst forms an
d (1)
gm?egﬁ g Cﬁg %erfgd‘an vk Qﬁﬁngoﬁu&ﬁa‘sei?Aﬁ%ﬁI mést 8% f

nor ma neters per cubic
ﬂreretpm oﬂlﬁe audsifeed;end rortdcyingyithe pital cmde produetpadthg se4ond

tact d t o
el B3 Pip o e B E SNy s
of @8 TANef tDinifil &G@@r@&&a% aﬁﬁcn@ﬁ@wmaea stpeke ibeth

of the generat.ed wydr conta n

AR D COMEARSS B LS o P RAng HEHEStagD o Fode fes i

co.t)t;ﬂ&téﬂaﬁtﬂ & ddBitidn#lick ﬂ sﬁb\sellﬁbﬂf tol coniaGtutittethe bige drimgoré basalysts;
t

e crude feed an fl ow t
Ghgnaagesns of oaparEes Brtggedgh oAt i P CrgR K g ogtated with
af ngﬁﬁjdm '@S@Mﬁipreﬁnc@otf a Hyﬁkg&ﬁéﬂ%ﬁfe%ﬁbﬂe@ueﬁﬂ% contact with the
subsequen

an additi'onal catal yst at a seco

vmdmmcatalurse (k)siydmten Iregenaspiechattai ralg i o FIRE Fromd -2 Fioalcubic
SHRER b 4te e SRl bdlen S ERBRAL Wifing e asmam,tthe

ture hydr ogen
cfide fded ispentaciad edthein addlgonabmm mrtge prepgzce Ofa gasand at least a

p:a
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crude feed is contacted with an additional catalyst,

and the contacting conditions are controlled such

that the additional catal yst uptakes at |east a

‘portion of the generated hydrogen; and/or (0) the

wiolkdes/de6setl 1 S subsequently contacted w th anpcrns2004/042139

additional catalyst at 10 a second tenperature, and

the contacting conditions are control|ed such that the
pogtiznafithe generpled hydregen; andghe ¢ontasting gmditions gre alspgontrolled such

n‘ﬁ% w oLt egéafs id 1%193. EMRRLLR S &hﬁl@? Bftﬁé’ﬂ&kﬁ §f thb Brude feed and a

one or nore o he net hods or
floswofithes génenated hydogerd (mythe orudh éeedmmtamd with arwapsiem catakyst

g ,ises €9 ¥ ﬁial‘% seton erature,
' e ca yst i ﬂé suppor
ot S Ry A et B bl € sbond Rifperatur

and the déﬁfaaﬂmg&ion&ﬂdnd doecantrpliat sucks thapthe iess temiperatura js at least 30 °C

o g B 0 R ot i LB e
cr@cﬁtfeécm boritdctsd WitPaOdddRidndl cataBysi hndsthe ooitacting conditioms brei S

b Bk oS SOERE A S5

yﬁh% X5 af@/r fo) Biel c?ﬁdctfébdsxkl kfbeéquéitly dBtacted )mta ahiafiditiodal cailyst at
st one of the cata ésts Is at | east

e
a sgpeidgempesyture; andshe ¢o geondiiong ge &PW% P‘£°¥‘ ‘ﬁ?t the sgppnd
te&i%ﬁ%r&?%l%st?% |ed in the crude feed. I n sonme

e Invention also provides, .in
conti serné embadimnénts the inyentinmaleo pVides ihomphiresiop with one or

r%%?ﬁm%' R o?n?o%gi{ogiugﬂs écgo&igjg 1‘.? 3&% adefRURA chbipdises

nprises con Ing a cru one or nore
cmabﬁﬁglsd:radc fetd with ote armore fatalyss inawhitly ;@) thescagalyst is a supported

ARG 8508 il Sy DB

rio Tabl one ou
e el i P e s o) e o AR Ritiorfies S fcRonafilye
thlﬁﬂ hak bécihebttrdaralat a ’(ebipelhﬁﬁe, abpes 4@ ‘iﬁ]’pm:& ol fatiyation; (d) a life of
east 0..0Q001 grans, 0. 000
stgeeippeg Sogaalfet gt e bresrapdoney gy Bf ot g ol s ina
fisdHad of sihited Betht edide feedabl e, one or nore conpounds of
one or nore netals from Colums 5-:10,0f the Perl dIC

30 TRIPRS cHbOGHIRLE BT HIEPR 850 PRoYIIes, dhemiop YAl pe or
miR 7 (HEEh&hSislot e SRS Secbriidg t0 theliiventibls lhln%cﬁl tH'za lbprises

one or nore conmpounds of one or nore net

capirictinga crgde fed with gae orReTE Galplysts: 6 |east oge Oﬁ‘ils’( P*H?l%% i3a

#B%&%@ﬁﬁar R ﬁlbﬁﬁ.sa Parl St catadysi éﬁﬁl}@ﬂbwms

odi c e, one or nore_ conpoun %?
camadnstda) crmnmsmnalosmmeow@@ frgmﬁolm@ 19 ¢f the Benmgliq Tale, one

ok 1 4 95 a5 0 b i o
mﬁfﬁﬁbmaﬁeﬂ,mm:per grgm@lﬁsatdwstm‘t@@&ﬂm@l @raness frem:0.Q09-Oct
m m

gtawé, 05%}}@#'@0 ]C-gl ¢ f?c?g 61?: 06 mjopeolggtfarlt% ?x‘émp @(%l{uﬁgé f =10 If"ﬁlla Periodic
T£Bld> 6B 6r MorkQGompotirde ofitei op diote mEials!feom eolumnxﬁﬂ P egthe Periodic

ereof f ri ses .one or nore

il o pottss theSepr gun compriges one o B0t frels B0 SeleeRl dFife
PEIHRIOTabD b dPahat 8o %dﬁmim on8BSmoreGnéils from Coliand G0 of the

Tabl e, or m xtures t

ereof; (g) conprises
Periadil Labia: 6hMEBITERHemSo () CHAISRs PRER FROr 1AL lrqgp Cofymns 7-10
of i BerfEP R Sndr REHE cOipRBEBRE B fofe BEMICHLITOIBMAS 7-10
of the Periodic Table, or mixtures thereof; (¢) has, per gram of catalyst, from 0.0001-0.6
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Periodic Table, or m xtures thereof; (h) has, per gram
of catalyst, at |east 0.0001 grans, from 0.0001-0.6
granms, 0.001-0.3 grans, 0.005-0.1 grans, or 0.01-0.08
grans of: one or nore netals from Colum 5 of the

Rey oeubsesodabl e, one or nore conpounds of onepOT/URMIF042139
10 nmetals from Colum 5 of the Periodic Table, or

m xtures thereof; (i) conprises one:or re éealaj
grimomOO9I tihgréms bf: oheoRBete Gafitds ﬁ%@!ﬁ%&% Ofﬁgg xiodic
Tagg;rn?r%g)? gnsbﬁ.eg%qmga%%n&rof %B% 6 mIB n@ts 68 MoRRhisM1 Gofhe Pétddic

I'C , or mxtures thereof; (j) has, per gram

Tabfe, oranixairsssheredfr @ecinBidesiond o myremetals gropydalpmys f gffhe
0.005-Q0.1 grams, 0.01-0,0 -
ng&gﬁ'gﬁp; owloi[frﬁ?mém%?ds toﬁ 8&{@%&9 fn ngbom&{n% 5-6 of the

rirodic Ta , one or
PeRBAIS TABIBR Wiigiared thepsvf (Epcomiprives aneve natesmétals fogfelumn § of

oo Briscslable, ot T PRt 3o PF Raleifi e fom{ oty 5 o the
PdRBhicadbie; of Mik@res WLecd (WWBsEpe granvofivdmlyst, atinast 0600 ngraws,

tals f Col 10 of Per i odi | .
e AL e s e L1 e
m?rrg?%%és' ?orﬁ CHNLANES Of the PG OTable) bad@r ridre camnpounds afiume or more

rom Col um 10 of the F_’eriog’jlc gz}le Qne or
metels &ropuGeiomn dof e Psriadip Table, s mixizes dereof ) SRS A To
mgxfg nr%é?ﬁs E%i&g;g%n 4 3PIhE PefddidTatd! bESorl e @6thpound} of one or more

r1'sés vanadi um one or. nore conpounds .of
metals o Gohuon 6rof shefedadie Fable.gr mighes dismt (D bas, pereram of

Vi n bfoeC 17Bkathd10.03-0 03 any of
ol S S RO R i c090 003 sl

_nore conpounds of
omxaly aidire metalsifiont Golemnt6huftheReriodis TablsAneios BoreRompsuRds pf pre

o e Gt oy R g il MR s Bty U S

- off @ or®edB oo GvRMAND-F it Ryriadis Teble, amg oy materngmpognds of one 4’

_or nore I nu nd ] '
o PG AR R A B
I h1aHst, H6m 000 HOESgrneseb0(1-0.3 glanisas: onp er mgreamgtas from
cat a

st, fraom.0,001-0.3 grans of : {

Chibrm et AR ot Fof Rrip b T P g B rom
CORTRY 1038 SheTRE0ME TABIE Sorikmbes tiereans) (&) compriss vdnatiiva, one or

Periodi c Table and one_or n@re retal s fLrom 0l %Hybr;tgre
mgfe qompodlsiob HanadipE, PEMIERTET PO KU CIPPIBP A Fal™o” o
c{gﬂﬁo | SRk of Bibdred Bedeb (@Qbﬁfmsea cobalipdneios rfarommipounds of

,_ (u) conprises one or nore enments from Col un‘@snoétS
cotfalty W@lmsm@fﬂ(abmm%m%‘bﬁﬂl@' RS SRR O OURG
Qf cathn h 0di0C-0 Badriuas or

S G R R P
fHorh005- O @M OF-0Bolghderem.aine o MOTRolReaus| CERBATEF Gt ures

Col unn 15 .of L adi D €mi thereof:
AT eSS Oy EaBnad s o
(3Bas) PARr&f 6B EHTal RE TrdiS0 0040 3424300 : BHLsteNe O IRRYF fungsten
Tabl e,. or m xtures ther . fth
Pt Fsbiiet B et AR BT 08B o
Pexddib Rebl@indeas or Mofe metalstrond Calhph A0 af haPerdodieFabiy, aeisin the

catal yst; and/ or has_.a east 0.5 4dr f :
:%elw%aofé@r Cgl“&ﬂwlém"%?‘h‘ﬂ‘??{’i}“‘i”n meps Bhhena b E‘?‘L?‘ESSS
onP H%Bfe%{bﬁﬁhﬁqrtoﬁﬁ g&lhﬂﬁqs of me@.@f[bciia Thhlg mnwg@ hoxemem?ounds of
nore o e met hods or conpositians .accordi.ng t,o th
anppomoteslemeats o Galumn 1 e Fgriadic Tahs o Ellxr&%ﬂ%ﬁe&ﬁ Ty bas,
p‘éPg]Q}n%itfP&al stSHERB000Y4-b.06 SResQF: J¥B bEmEReldnfentsdfrdno Catuan 15
support/net al

of the Periodic Table, one or more compounds of one or more elements from Column 15

27



10

15

20

25

30

m xture, wherein the support conprises theta al um na,

and heat treating the theta alum na support/netal

m xture at a tenperature of at |east 400 C, and

further conprising: (a) conbining the support/netal

Wodobs/ert h water to forma paste, and extr pdrugoode2139

paste 10 (b) obtaining theta alum na by heat treating
n,a a a tenmperature of at |east 800 C, and/or

o ¢ Rl 6 Tabley g MiREveS SHeBROfcr) PRASPBT OB AT BHTRoUndhgf

phBéﬁﬁBfuls QU nakfes RIROK. (R Phas ahm6$ 00 ahd S hipHatahin@ALpiioram of

nore of the nethods or corrp05|t| ons accordi ng to the

cpiglysh andder, (Yhhagat leas 00 eamseefiibats alumina pengramof Gepalyst.
cr udey Rl Re R iniRiich 4R \M&éﬂsm cbﬂlbiﬂﬁﬁ&hwfﬂtﬂ ne or

pore size distribution of at 15 | east one of
moye gf the methedsor comipositionsdicenadips focthelinyertiony a @f:tha@ Of forming a

B Pocfpry 58 St sBbport P e U foft Pt £ 3yt

mgig@re)wherein thesuppord noreprises the® @lubgite, Apd Bt trepting\the kB gpmina

Sho it i of il fodc, id s todufpe th

chinbinbrigethe Miptit/metabmixture 3thAyatero RmA, pastf:, dnl extmetingithe paste;
di a er: (c rface, ar.ea,of | eas 0
b Bt iy by ook g it RysofPeriri® platdfastigye;
an@bp(c) ﬁﬂﬁﬂ[ﬁﬁﬁ&hﬁh’éﬁl}@e/g at |east 200 n2/g, or at
| eas 220 ; nd/ or (d total volu of al)_ of
o b et cpfbodihioninthe Syebido lsoiproges; B.smbigation Yaiufhe or
I@dre beas ineﬂm&s &@ﬁ@omﬂéns%bcdrﬁ%io tHe ﬁwélﬁﬁb,% ml:tﬂo@ thdEcomprises

nbodi nents, the invention also provid

ceafﬁﬁm&tm mwbow@ O Faorg Gataly st lwieclh@s H@a§lzs distribution of at

ISR RRYF iHeQRE1yRS H8Y: () RndctanlpRfe d1£ﬁ£€t&tdf ‘af‘leasﬁ 6080 E‘tggaﬁ ngt?lé at

T Y ”itié:ats{ P et AOD & utet 250 Ayet ot 500 A, or

. 1&9% L &68 ALY qmué RCo-Hiol A %D-QBG'EK' msdo A,azm@b A; or

oxl d zi rconi um oxi d g esium oxide, or mxtures

601390 s (b) ahleast 60od thei tw@l r efpapesiborsa parerdiameten within 45 A,

: 3@09 Pﬁsg %ittge m@& ?dxa(n%ier, gfa suPiﬁEe ﬂ%aﬁ{f‘aﬁfeﬁ '8 E‘Hgt at least

9Qmar‘g of least) mmn%/g, aaleastda@tn f@, 8 lglshlrffﬁ nifg, atledse 28t m%zg,sar at least
230807, o T8 o) TRt o R AR 3R R AP oo

cnr’/gmtitwir()afo tih¥g,enft lea(swmnﬁlgat nost 0.1 grams of
al um na am of . support

al ph er n song. .. .

o b ol St ottt A8 veiioh P8 Brayidsy: iy 2Rbimption with one or
noRerof tﬂah‘iethﬁdwrtcbmpg@um accrmﬁﬁg 1fthd ineertioh,radsahal tgat comprises

cO osition CGor to the i Vetlon adl um
cpmipating acrydh dged wihppe g more sypposted eatalvste.dh phish BhecHPRTt ()
cBmpRts aRmBeY §lich, Siied-Aomefa, ﬁthmhﬁamdc%oemuﬁlbﬁudéom%de&eﬁl

28 WD 2005/ 066307 PCT/ U52004/ 042139 a support

oxidey s mpixtupsshereof. pgd/ehaelitea(t) ﬁ?mlse&sﬁan%@maﬁ@aﬂfemleﬁa

af@lifd; éc?tha:??ér Far OF p?bﬁ,eat 1eQét$)t5f g&ﬂ& bOPmhd dhurRinBRE} BB, per
pore I"anet er of at east conpri ses one or

grast ef suppar atsle¢3t B heams gt lsas@fJ 5t8!ﬁ§ﬂ$ﬁﬁh%41@nmab K& cogpmses

ag)?l E Blégl odi q‘?m%rd"%@ m Xt lffaeaé we’rozg%; antg%)r’qjdl?asat
ntnatsQIgmmsgfalphaﬁalmrhmamagrymtofstmpoﬂeast 0.001 grans of:

one pr nore al olu of t.he Perj.odic

T 51 soBReEpPERy b banbn R tesRies i SoppaicRofimone or
rfor©of tﬁ‘@inﬂiﬁﬁdsﬁormﬁmpdiw:ld?s titcofting to the mventmn a vanadium catalyst that:

(a) has a pore size distribution with a median pore diameter of at least 60 A; (b) comprises
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Tabl e, or m xtures thereof. In sonme enbodi nents, the

i nvention also provides, in conbination with one or

nore of the methods or conpositions according to the

i nvention, a crude product that has: 10 (a) a TAN
Worisadssagpst 0.1, from 0.001 to 0.5, from 0. @¢TAUS2004/622139
or from0.05 to 0.1; (b) at nost 0.000009 grams of the

al kal.i ,netal , and.al t%Iln earth t al ”5 salts
3 SYPPSFty A FEPPOl cpryRrising thefp 2, and; svmasa'ab‘tai !(S&k*asgtpore size
dﬁﬂﬂiltl@l Qﬁ@@&eﬁf tg:;@iaﬂdltdr\ﬁf ft9ef3€60 Q! @)Tb(ﬁﬁprﬁséy&ﬁ or more

n{% iand/or greater than 0 grans, but_ |ess
Hi%# ertpic| Tahley ong Az mpre eqrapoupds ofjope PrmerE,

nﬁfa@s"ﬁ@ﬁ cgrm Mt@éﬂp&fodlch&bienoﬁﬁl&ﬁu@rm&%ﬂW& (d)tﬂas per gram

i nvention al so provides, in conbination wth one or

ofestalysbiat least 0401 gesens orong oM metala Srom{Selumn b9 the Peripdic
THBIY,RRE bPRoreXafy g&gudgef&ﬁl df Bdre AR/ fiop? @bfushn® of WP

nmor’e organic a one or nore al I ne-earth neta
Tsldﬁ,tosmmvﬁﬂlewfrmre or gani ¢ aci ds or m xt ures

Enzs; s |3%P“?ﬁ&gnm(tﬁ%]ggénlﬁr?}ﬁ§%§ S'SI um "g#éﬁ ﬁx(qbn)eor

mate dfdlzsmetbods' op tomhpusitivink adcordingsa thelmvmualh,a cnglepaginetsthatiizas:
I d venti.on

W TAR0 8 g0, BB P B R R an 0 pt R B05 30 0 1500

mmommsh d Omgrammnﬁhsalkalbmstaaaﬁd)alﬁamehﬂh hia&l ummetgl $adte ﬁfﬂ‘ganic
t hod t rji se cont ; eed wt

o P Brolp e Pyt ) e BB i oL P8 B sremm g prude

prothadt; iheéor () gdated Ehaﬁ 0 @EkhEs, buttl&ﬁ tlﬂiﬁt()hn%eﬁhﬁ, bh&Neast one of the

3318 ”SI%F?“ é:r% i ning the crude product with a 25
{&Pﬁg q? or different fromthe crude

. f eedntsomé enmBdBRmEE e HivknkioR hiBo pRVided, i Euitihdtiod With(OR or
Eﬁl ni n%]]?cge crude, product_with a cryde that is the

mg OF %quosmemqoﬁréﬂ@rt%@ ipesation, gng o 1pory alypki metal

. sa%tylbf Gel o nfon¢ ox%ﬁ:ﬁ@ﬁdi‘&n Bnef tﬁ%dré Hkﬁﬁle-e@ftﬁ nfelREdHs QE &id d?gn

the c¢rude product; and fractionatin e cru
ongAng| s, PWW%hﬁﬁofﬁ@ﬂ@wan iatl Ipast ene of theal rxeetaiaﬁdlthmm,-

scfuRtl be *)&stﬁﬁ:? ARBG (Ef‘&l'l&gt e @l tfe B0 > d%rﬁﬂﬁétalg pstqﬂ%megunﬁ or

distilTate fractio I'n sone e nment's,
calgiant  on al so provides, in combination with one or

oT &, Qfmd BEbSERLARY %e ve‘ﬁﬁ{ﬂ) @3&8 ]{)zjogi'ags ﬂlcéshlg{b?ﬂgﬁg? WF oﬁ% %

i nvenfion, a suppérte CONpo
mprgof te mhedlasis or)scsllpysmm agrording lteethe inventfory a awthod fthat berhprises

A L PSRk ST g

odw:t, timd methqifurtheranmpfisisg! mqs))(mmblrﬁm@ thé &&dﬁpﬂ&dﬁ(ﬂ with a

C%éﬁ*?t B e el Pron ree® Pl o s Bl Sible o
tramgfordng) ()@ ombiningahodrudd R of@Rt #h knidb ehapRItRE Himedr different

s B T S s 5 o

cride ﬂr@ﬂﬁi a&%ﬂaj ﬁac‘aoﬁﬂﬁlﬁ Y B RSIRIiB oY ne WP hSre Bitdhf
from Col unms 7-10 of the Periodic Table, one or nore

fractpRsotdgedring ianpertatinndiehiton) af ¢aﬁmne@6ﬂxqmﬂlme frgctisms.
t he KPS OdhodiAdkL the %veﬂﬁg'{ £§o%§‘ovﬁd c%ﬂlfbgm&@ whth one or

n?rl ses one or rmre net rom
hametipdh prcompositions acerpdiog imhponrmdmnoé suppertegrcatatyse

w%’ﬁ)h(tﬁ%%eéﬁtpfg) E'QJ at [Egst%soéraﬁnpgr zﬁ) %a!stqyg &a&@ gi‘ Ex&ta%fumma per gram

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

alamina per gram of support; (d) has a pore size distribution with a median pore diameter
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thereof; (i) has, per gramof catalyst, from
0. 0001-0.6 grans or fromO0.001-0.3 grans of one or
nore Columm 5 netals, one or nore Colum 5 netal
conmpounds, or mxtures thereof; (j) conprises one or
Wy Wosigekxnbs from Colum 6 of the Periodi c Tapbeusmigosz13e
or 10 nore conpounds of one or nore netals from CoI um
6 of the Periodic Table, or mxtures thereof;

of hflsast Dﬁ}Agehmsmfpmcﬂms@f the¢ pases of traepre §2% lglinhmondrrf at least

Lfﬁﬁﬂg ksl
0. %%ij%?r ﬁigela‘cét %(%Fg{%r@ et a | s%%%mg ‘f‘eaﬁ?ro m xtérur es Rm
(g} buapriods;oné b moetals GomvGolamisiiv 0 ofitbe Beriodis Eable ppoeraere

of vana m or i he
COWPV g%ﬁ%m‘g}?ée B’Ptaﬁfﬁoén 98 uUulS ?35 Ofm ﬁgfgg g‘hﬁlgﬁ%r énrlxtures
thébott (h BSmprized SRy @ Qare ﬁﬁﬁalscﬁ-vaom Staf rhlyslfmodmdhblemne or

nor e conpounds of tun I
mess rpRpaRds ol Qss 9 poregals ﬁﬁgﬂﬁz’ ?0%%"?%““"’3
th&baﬁf ng)' 188, feb BRaROSE calYat, %13(030001-0 &gﬁiﬁs bsfem 10100k €.3 grmnﬂeof
Conpounds- of nlcke g] res th@geof
ong@nmom%mé rretals, ORR 0F TR (GOIURR K€

{\@initiRedbrle 3 Hig»?e fktals %ﬁﬁ]&lﬁmﬁ Bof f&lﬁéﬂd&c @able, one or

conﬁg3|t|ons according to the invention
momsrpwsdundeef ener morpmetals frompGolamy AT die PéP"% é‘f‘gli or gpixtures

o B s, Sy B hsor i . s

oreyorl e dloma Gwndtdls,®nb of mpredCalumye gqmmqulqg AT mixtures
beéﬁﬁ@?@o&{?p%sgs vatnaﬂatgtogn% oqiinoge Jogépow& ﬁf %nddﬁﬁ? t01' Brildkbs

gr ans, east 0.01 grans
thexfeom ity @amprisensolybdenum, dreior moye cospgundsiof mqb@dpmm» or mixtures

b 260 C 320 C
o eGPt Ry cos PR Wbl B BR5, Bl mbAS hereo

‘ (og b@rhlbrisbs»l&dbalﬁ, dpeonmere Moﬁﬁda pflcdbal, of nEktules meQ%Md/o( o -

I 0. 0005
s

- | east s6m®Bdhbodihas, ﬂ&r in@éntibg alSd pdvidés, g mmfbmffuotl onithl onc or -

nitrogen; and/or (e), has. at.nost, Q. 00005

mpgsof e TRETBAdS |or SRTBPYHIFREIPERE BedRD 63 g RpRorition that:

(2) BEE: TAN QELITRAE $, at ¥Rt 0.5\ RostAB, ot ﬁ@nqst @yj (d’byehas, pen gram of
combi nation with one or 30 npre of t

th
capuangiona 59 03 67 2] R GroBaRBOTE N HoGnE EG gdbution

bé‘t&@@ea Q5190 A8 2%66'@ at .061 MBSt RAG 0001 FRAS, Kidéat .00 Sgramscr at

st one of the catalysts: (a),has a pore e
Lot 101 igbants afiydloesrbensevithhoaking rapes cistamion botgeen P30 and 320

Sy P Byt g o LB Gt MG b
digtrdméirdyetwden 320 PE and 6SPC o4,0. 1 MPag Eca, Becet 193000 g of
b%sll?e ﬁ?%%{pe{].#anxﬁg)@Fﬁ%p&ﬂggsmoﬁ (é’- & c%hﬁ:%smon at least 0.001
gBﬁEbU&ZéHBﬂﬂ.Olﬂf 2hiil of ol @itchigenyendor (@) ltléhlahmlla 0/0008% grams gf total

E gf t he nedi an re d|1 0mater (c) has a surface
nigkel gnd, yanginmener gramypy GoEIpes a’& | east 120 n2/g, or at

| east sgw@ eﬂiﬁb@meﬁtd)tlh@ ﬁﬁﬂ[tioﬁ@.&lo pr(ﬁruhsmlll tomblaalltrbn_t\#i'él one or
support rises alumna, sili sil.ica-a N&, iy
roFY Sh AR BRI B COmPOSIRATS acfonlinde Wﬁ@ﬂ%ﬁfﬁf‘féﬁ%@?m‘wn that
ifeBfAkd d1fe or IRR QalfBsl bt ﬁ?reabtrtﬁlﬁ @ﬁfhe cét stE qHytak 2@ereGive Of
nore nmetals from5 Col ums of Per i g&@g T%pl e
distribution yrigh ﬂle@m%m&dlwet@mﬁ 96 Feaﬁrlﬁg B PO fingnaorina
a?i%la HQB%OSIZZ?)QX 9boh1§ APS10-P5 £, (B & mefan/Pord dikufider of at least 90

nmpri sés one or nor e netals
A, with greater than 60% of the total number of pores in the pore size distribution having a
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fromColum 5 of the Periodic Table, one or nore
conpounds of one or nore netals from Colum 5 of the
Periodic Table, or m xtures thereof; (g) has, per gram
of catalyst, at |least 0.0001 grans of one or nore

o MNsenoiet al s, one or nore Columm 5 netal eefREi0HGI2139
10 or m xtures thereof; (h) conprises one or nore

metals from Colum 6 of the Periodic Table, one or
pampdiemetenpithind$ Ao B85 dner 2 A b the rmesizal poref digmeters () kps sugface

th ri.qdic2, Tabl ' i d AS, .
oty ot a0 BPipe Tt 187§t 1 S0 () oSy e o
andahd ¥pp&t CotiipRises alwhima,cilicapsikicaGdiming, tBamwet akidemilpminmlsmide,
or mxtures thereqf; ( onpL.i,SESs._one or [
e ey i g Ebes SR EKomt oy g PP ee TR from
COORROSN0SE B PRI OTabIE) bie fEhaleToipamdEof eteror ifbrofmetalsdorm
Peri odi ¢ Tabl e, of xtures t ereg}f‘ and/, or S%% etals
Colgaps 548 of i RetiodicrTa oF BRETES BErOh REPHRSE 8% e
frERCoRGES 3RS PeriodR PabR, ohABXrencre RApGISids 6ffone D mote HELAle from
el ements from Col utm 15 of the Perlodic Table

Colhgun o e eeipdia Table, or miares herved (CLMBORTF FEFR & catalyst, a least
0.06R! e f: bR Br SRHE gslu&%ej@&gtsmt& nidfe C418mh B\ReliceMpounds,

e conbi ne eatures from ot her Do
omamistuésthereaf, () corbprisenensrarimsyre metgls fomGplumn 6 githe Reriodic
LO ne ' t [ ' WA '
T g B SESpATR offne'ob o el 0 OBy S TR RSk
Tihle, oh evixtewitheiofei)thes, per graw of caelysatlcast 8.0601 siamalef-onppr

B Galph 8o o s Co] € Rl Falobe o hELd ddtor 0

dr2 o Rerepetals fiom Calninadi wthe Pededic Talleadnh er mpre.
BRI EF SCRI PTI ON HE W d t 0
QRReB R ST oG LV PARF OB SOMRS Lo e YRR be hfures

theleof: laB@lod (k) Ediprived onewir idord ¢lembenfdmiCobfmn Heoffthé Parinidieglable, -

detai |l ed description and on, refepence .to.t.he 30,. .

OB SR R PR Pts SIReCH Soet oo 13 of tiEheRdie Table,
oPhi@abeSlliesh ment of .a .cont.acting system FIGS. 2A and :
2B are schenatics of enbodi nents, of cqntacti sSyst.ens

¢ hat In e GRBOdINS GPAHEY 1P e USRS O DL ey
b Lo BHRAOARN B46rk3 FromMdihed emBbdiiRats 3Bthe fiereHtidie IFat bxnpld,

enbodi nents of contacting systens that, n¢l yde three
fastwresfeom oy embedisnentpithe invention mayibe ﬁﬁ‘f‘b’é‘e%’f‘“ tures irom any
p=tryelelcl enfs, SEPAration zone in conbination with a
contacting system 5 FIG 5 is a schematic of an

e b ol fiaetier embodimpitasandeproduats arephiaiaablehyiany of thempthpds and

j em FIG 6 is a schematic of an
Sisg%%glﬁ%rde@?d %%fég. conbi nati on of a separation zone, a
Tn further embodiments, additional features may be added to the specific
embodiments described herein.
BRIEF DESCRIPTION OF THE DRAWINGS

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

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

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

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

include two contacting zones.
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contacting system and a blending zone. FIG 7 is a
tabul ati on of representative properties of crude feed
and crude product 10 for an enbodi ment of contacting
the crude feed with three catalysts. FIG 8 is a
oadsssedo7 r €epresent ati on of wei ght ed aver agepbe@s2004/042139
tenperature versus length of run for an enbodi nent of
contacting the crude feed with one or nore catal ysts.
FI GFIGS; m and 31 afeathematics of embpdimsnts 2f Fentacipg pisterrisdhat of
,cra&gﬁ}e nd crude product for an enbodi nent of
CAYPEHTE XPUde feed with two catal ysts. 15 FIG
10 imGaPatdweherhaiew ah embodifient epa esparation zans ipeaphinatiog svith a
of c¢rude feed and crude product for an enbodi ment of
VP8t he crude feed with two catalysts. FIG 11
i s aprhab W Adch@hatRfofah eibodigesd ofia dleading eorerin dersbisationrwith a
embodi ments of contacting crude feeds with four
coptacting $islemeat al yst systens. FIG 12 is a graphical

i écﬁ&natﬂ:f of2n ¥bsEmexkt of h delabipati of b Sepacation Sone, a
run tinme 20 for enbodi nents of contacting crude feeds

caitacting sygtem pnd @ plepding z08 yst systens. FIG 13 is a
gr aphiL 4k, 'ﬁgﬁﬁ&cﬁﬂ}f%ﬁr&gmgﬁve%pe% P 88 £:BA adderinde product

crude Teeds versus run tine for enbodi nents of
for antmbodimegnted gomadting the wderfeerdomhmfcmﬁﬁ- cat al yst

syst %[?é 8is é Fb%:]l-tm]ﬁ | es@ntgti %tc'ﬂeag LRSI M thjpat@E versus

resi e presse ht percentage, of
lenguhdﬂnmrfeﬂazmmbo&namsfmmtacumme e Eagt HithpBe pLmeye catalysts.

g g? ;\?@ |19 ngg,gaiwglﬁﬁ @Iesfg tll\\ég ]%M%mf gllupé f682d crude product

féren gﬁﬁ&ﬂhﬁhﬂ dfr&oﬁtﬁctﬁﬁalngmde][feemhnt%h?nam}vmf crude
products_,ver n.ti or enbodi d d
contﬁral 1Rds "("’I‘?a:l F‘[]\%Ji oge i ’?‘&%erent %gc% ot

C

.- pROMS&tEEan e‘ﬁ%{ﬁd}ni&t bScotagtirithé erate feedwith om ctalyats. of
X en conten Xpresse n r
- OB S S bilpanlat entis fecp il G bratiesDfEf ER et &Y

o&%éttﬁ\gkhﬁg lfé(‘c}:\ﬁyﬁzghff(ﬁﬁdﬂ’{'erdgt leda?fm @Yste;ilhif er ent ;:a: al yst

Syst ens IS a abul a on, o e ntative

o1 opEK. 1245 &raBiich] EcTResRa P Er U Of FRBLTIRRLCY Bpous rua time.
iR s hnteQ g%ﬁﬁb RGd$ WEL et diffefenechtalis: Byseeatsal yst

fsystemstnat I nclu vari ous arm ts of a .no g.l’&
cat aF;pr,t13am|gIaphaaaia@nr@sﬁmetmnaqu§tt y gﬁhuﬁal@almf‘ég ecas versus
088284e Bidd tedOH R42diBBrent dadlyst systems.
1'Sﬁl‘éjﬁlgg}e awﬁ%{gﬁn cat al yst and a nol ybdenum vanadj um
cat aFLCttM ipm graphic4] represeafationeaf gesidus lcontentgexpressed in wel
tabul at tnd i chtPAboftadtiliy crude feeds
PRIEY RS Oto?r%&)e prB& &?e#i?gtﬁlg%?ec%gnt acting cr Sde&?%gds
wﬁkﬂﬁauﬂﬁﬁemntwmmsyalemsysts at various liquid hourly 5
spac l.acitie de product
oF op EIY 138 bR esshRidre b APLARAB of erade products
vefshoftine for ahbeimémcsf cogtaaingdke dredeiSecawitly four difffsrent catalyst

cont acting tenperatures.
gystems.

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

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

various amounts of a molybdenum catalyst and a vanadium catalyst, with a catalyst system
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Wiile the invention is susceptible to various

nodi fi cations and alternative fornms, specific

enbodi ments thereof are shown by way of exanple in the
drawi ngs. The 10 drawi ngs may not be to scale. It

WePibshebfyy under st ood that the drawi ngs and degdigkRese42139
description thereto are not intended to limt the

invention to the particular formdisclosed, but on
thit e lgie Atvamdjum tdalyst anda miotybdénumycanadivmcatglyst, and with glass
di fications, equivalents and alternatives falling
bt hi n t he spirit and scope of the present invention
as oefi 1868la B¥ulabien efypepeid of ahds feed adcrBiEPAvduED for

erghodmeris o PR R O LDoR F ep ity VR R ¥ oty
Sp/%&l'\%:l()@itﬁg_gt degi nngastfoI I ow(sj. " ASTMl r ef e,rafn to t
meri1 can andar esting an erials. [avi "
rof 6. s AbugheR pAoRFLest Suds tegts d erepregpdlo B
m@gjrngegnsd&kswﬁagqnm A MM ReEnEng Jemperdiventi C

en percenfage and atom ¢ car%gn erglgga&a e, of
t he Whiledthe in¥entionizisuseeptible t vrsiops BE Pa'ﬁ% tethative forms,
' Mrg’%d%&%ﬁ%% ith i\l BANGRS. The
w%?‘%?%%%rﬁ%ﬂ‘ or the crude eeg),{ﬁii?ﬁe to?a_l product,d
drawmgs)wb't gla& hat é’? taistale. @tab:midtbe anderepddbat &ngi%w
0 nl . . ; A disclosed,
SASEIAHER EFel A PR a0 Bt P initoh VB paricula foum disclose
it on eroatey, thbintatitmistie oot alboadifeations; eae valentdand akiematives
y ASTM Met hod 007. . Col . DA
Falipe SN 3F S |S§°P8f°fl%|%°r%nm§<3g’§g€‘§‘ﬁgé%é’?‘?do (6 appefied

claigd/ or one or nore conpounds of one or nore netal s of
Col umm_ X 0 Periodic Table, in which X
LA AILED L er=eb|l UMM nunber (for exanple, 1-12) of

‘ .e i 'kﬁxnﬁaifltl&. intentiomateddseribed Gateimin n®ore detail. Terms: . -

metal (s)" refers to one or nore netals from Col um 6
ugsfl herepearpdafingdipsfoltat-e and/ or” one or more compounds of

Qngl‘%STW%fd?ﬁbai:ﬁTﬂohﬂﬂb?d%ﬂlmﬁiﬁgaﬁmMaﬁeri odi ¢

Table. "Colum X el eqent(s)" S or.. Nnor e

el enARIgrayity sfannie Al gravityat Iﬁ rq?()@i %9 T‘gﬁf%',av‘g'rfﬁ For

d a N QENdske20f one or nore el ements of .
um X of 33 WO 2005/ 066307 PCT/ US2004/ 042139 chFand

Per. i Atimic Myistaen prientpaednd RoBw A RERETtee of RO
R R prddlor 3 i8R fimed By ABIMetmbdips BB [ Odli ¢ Tabl e,
or exanple,

um 15 el errent(sgl; refers to one or |
mor eBeilisgrengesdistfibuienefir herrrads fosd, thedotagrodygl andopjhecrude

and/.or i PORg 07URGes 5L mentigrEANt S
Pppg%aﬁoﬁ%@%gﬁ'g%f%ﬁe e?ﬁﬁ%%l?é’f Tabl 6. 5 I'n the scope

of t Hisaspiplitdes atefepnito aspliatjertes tat are insolyblefin peptange Cs asphaltenes

Peri odi ¢, Tahl e j f npound of a netal from
°?Iﬁ%r‘t§&s%8mnﬁda?ﬁvg$€gfe¥§tﬁ?d %%&)gh el ement fromthe

Per i triilemn Xatutsl(sydrefeneiogint onfom natpoiPalumh Xeof thd Remeric
T];lglg ?n&/greongglr' rlnglgel c%m-ll;gttl)lll of one of lngolfltla I%Etgﬂ o‘?\%oflﬁﬁl 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

33



10

15

20

25

30

wei ght of nmetal or the weight of elenment. For exanple,
if 0.1 grans of Mo3 is used per gram of catalyst,

the cal cul ated wei ght of the nol ybdenum netal in the
catalyst is 0.067 10 grans per gram of catalyst.
woolhsartsrrefers to the weight of a conponenpCTmsmo4/042139
substrate (for exanple, a crude feed, a total

product, or a crude product) expressed as weig f}
thé PerizidicoFable; invehighX cpmsspemdsage colyma aymber (fo5 sx4ppig,) 13-18) of

th%ﬁ:rﬂ)t&tc "bele g’:ﬁ‘%ﬂﬁé’ a&@lgnm A% enf(§P Bfers tPorR @ hibrdféments

total product m xture"
frore benmt 15 dflnt&a mmu fTeble and/otenstoa otose eomporrdsaf pag or meye

durin ess] il refers to hydrocarbons
CIW‘?DrtF]g ':E “ﬂ?glsnugﬁlbﬂpeall é’t Tlgutl on between 204 C (400
F) qﬂqae%éapecéf&ﬁﬁppﬁmoa;wagmram fibinsthe Périndéc Tabie, wight

olgomp LR fotoe PERRAE TaBl PEIRCH] slediof AR B Perodi

TMEE oPRLigRLHfa compedF bkl Elentest fim the Pyricdic Takilois.calculated as the

Het er oat ons content i s as determ.ne AST
weBR stal 66 BFIERLE Al FOF RPPIF 1 -0 DS oY P38 Bged per
gl of S4thi 3&&, the cal@lizbd RaghCorhd helgBdEhum mestal i the @atalyirio 0 067

compounds at have a pKa of less than 40. Basic
grﬁmspcxgﬂnpf@ﬁé@lﬁts as determi ned by ASTM Met hod D2896.
"Hy dr(fb%%ﬂt”stgfyfs%ﬂm st ddh 8F 4 &rﬁbﬁﬁéﬁ@?&‘ sub3filé Gor éample, a crude
conmpound and/or conpounds that 25 when in the
fopd, Gastelnbp'od!fct,a!r a cde product) expiessades svgight fragtiop gx weightpercentage
dfo H@Q;Eﬁa arfd pofl EhiflieR gy wlight.
bﬁﬁ‘g g“sﬁ"q cﬁ'ﬁl € ?r%ljg/mfb%gﬁ%de rlbf;émtntg Illir!ralialte1 Y wagh
hy dr tivaddfeattotal prodect arptue” rﬁmmﬂxemmwtbasépmtbé&etﬁlyﬂ
as net hane, ethane, propane, butane), water, or

IPERERRES i er eof . A mass bal ance may be conducted to

as s egvistilage"nefkrs tahphodartehs with abgiding pmge digeibution bafween 204

SRl RS LS e kbl peinty

ARTSAMRINGED530F] at plate crush strength is as -

determned b TM Met hod .D4179.
vol u rﬁqterp%toqng qrﬁgzas tp QXYL Hilo a:td(ﬁrg% ¢ %ch 'tfe Rolecular.
sGtnab ¥EL hy@Orbos. H@f@ﬂfameﬂmeﬂt ik mmematned)ay A'SdMMethods

vol unme of cataly is.calcu t on of. al
E38% ﬁllf9§IgeV(P§7ﬁ§§°fltﬁta]tIHEO%’&n‘F‘g&%g%? @H‘Z al fesic Mtogsn

rd385 & Hitrogth c\é‘Qp&%ﬂﬁ@ﬁﬁQE PRGE O 14520124 40 4RdsBnitrbgeinthnt) is as

mxture" refers to a conmposi tion that includes one or
determaineorpdSAMethed D2¥S- | i qui d at standard tenperature

and gqgﬁ%glgoﬁrgé Stersdo: ?&roé@:éand?&ra%ﬂﬂﬁﬁlﬂranﬂ@f eorhsAimtthat

or a conp05| I on i ncl ude
vchalﬁn the pieoanco6f axradegk mﬁq&%#@@t te ﬁ@ﬁﬂdeélw@swﬂu d

et e BA1fe REd "REGSUPRURES ?rhx?cﬁuc@riﬁlt%q{dtﬁﬁuadto

er|o he Periodic Table
h&&rosalbmsf(foe dxdn}plet e t¢ € ydnecaibonssuch aninethanss ethanesprapane,

B Sl ST B it e
aﬁio'ﬁﬁ’d JfMQdrB et fRovidddab she compound(s) in the crude feed.

“Flat plate crush strength™ refers to compressive force needed to crush a catalyst.
Flat plate crush strength is as determined by ASTM Method D4179.
“LHSV” refers to a volumetric liquid feed rate per total volume of catalyst, and is

!

expressed in hours (h™). Total volume of catalyst is calculated by summation of all

catalyst volumes in the contacting zones, as described herein.
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zinc, arsenic, chrom um or conbinations thereof. A
content of netals in netal salts of organic acids is
as determ ned by ASTM Method D 1318. 10 "M cro- Car bon
Resi due" ("MCR') content refers to a quantity of

Wy BeERF! due remai ning after evaporati on pgdusze04/042139
pyrolysis of a substrate. MCR content is as determ ned
by ASTM Met hod D4530. "Naphtha" refers to hydrocarbon
c onpdipint mixmire’hreferioial domgositienyibatdneledes goe prgROTesaMpRIEYS that
38 C.(100.F) .an 2%, ) i OpARareiiAB eRfred
arg i yg&g%%%g%g%%%g%r{@SA 9 P Hereid R 0
as“NTP%, &' congplosition that inclodesla;combivationef one pHmoreompounds that
comhi,nat.jons, thereof. "N /VLFe ¢ Yo ers to, the
ag g‘ﬂ‘fl@ ﬁiaé’h?fowml ERGT IGrE GorppyRds ﬁ%?toag‘fr]éog@% atc%ﬂrirfbi nati ons
" t hetpe@édic TitgeVefohd/ 1o EneRribdin Tabls anspecidied byrihedoltetmtici@I M

Met hod D5708. " /3" r r 0 _nqr cubic neters
Ugion gfRBurp apd éaﬂ%&%&%@u@" @3’8’%
" NONgAAID RooithiGaRdoonganic Heide” Bfititealkaly gemnlscalkglinepais metals,
refers to organi c oxygen conpoynds tha}.t %@ﬁnotﬁ?&v &
zipe, fatsenig, cheongitiggr cpmbingtions thigeric A 981t pTmgiys é‘%"
[: 8 s %ﬁmg UG § dpziput are not limted

o@%@@@?ﬁs@??’ cyclic thersMEg%Ogohol S, aronmatic .
al coMMier-CarberoResidue’s (‘MER g santers reiems in p quantibHef carvep asidue

. { | . - . d . ed‘b
roidih e Aol o R el WACR S0t o drtermined by
ASTM Methed PASHbnponent s that are gases at STP. "P -

( PeRINABLOMYery 1Y Brochbon EoniRbiifls vt b Bbifink fine B1RBIAN

val ue, repr ul'ation tendency o
betephd & E€N@60 P1) ahil 2B0C T (RS2 PExad 0.10¢ MRariNaphths pondént 15as

P-val ue | i y J. J. Heithaus in
d%%&@mgi%ﬁqg%ﬁi cance of Asphaltene
 Peptinaal/renifers30 niohkel Raadiofn; roms tok terhEinaion®Pthereof.eum

ol o ion Sk S R, B s

 tHeROE T THeNIDDFE corflén ixs@leterniifiel] BynASTMMethadD5208. and

pore_vo] uge, .as determ ned by ASTM Method = D4284

(e YOG oo oS et ot e oo e BIEp Hiderf)

A M iRk ESEonlaiffy idam®d oMPe Citdunds3 Gdfers to organic oxygen
PCT/ US2004/ 042139 i nstrunment (%/I@f&é\g{g@ tics.lnc,.,

compandstbat doawt avs 2 cerbaxyiicy-Giy) GabolicFopgining

o%liﬁé %Tq}’g%h WS Rpounts Rl MHE but £E 81 inkifd &6, ERHRAS Bchic kihais, dlevhols,
oi l'1'ng range distribution abgve 538 C ( 1800 F), as
aweratic plcohols, ketonzsaldabdasorr comburations theseafrwhich do.pot hpye a

E@B? ubi c feet of gas per barrel of crude feed.
& u gglg)ug'rea" of a catalyst is as determ ned by ASTM
Met hiNbrDSeesabla gae” refers &r components andir mixtiues ofi pryagonents that
expres as mlligrans ("ng") of KOH per gram ("g")
af&@%@&ﬁ%?@?- TAN is as determ ned by ASTM Method D664.

“P (peptization) value” or “P-value” refexs to a numeral value, which represents the

flocculation tendency of asphaltenes in the crude feed. Determination of the P-value is
desetibed 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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"V&O' refers to hydrocarbons with a boiling range

di stribution between 343 C 10 (650 F) and 538 C (1000
F) at 0.101 MPa. VGO content is as determ ned by ASTM
Met hod D5307. "Viscosity" refers to kinematic

Woseesidskag7 at 37.8 C (100 F). Viscosity is aspcr/us2004/042139
deter m ned usi ng ASTM Met hod D445. In the context of

this application, it is to be understood that if the
instatneet (Micainreitics lnc., Nafrass,(aopgia.(US 8) masebesuspd tordgtegmine
tes%led Is outside of imts of the test nethod, the
2%t hod nay be nodified and/or recalibrated to
t est“Riegifiue Wefbrs ¢ apmpdnynts Gatikys aailing eange didtribetiomshyve 538 °C

retorted fro d 0 nlngformatlons and
UP%@S"(‘“‘&‘B’?"FP‘?@‘EXY%QM %@BS%@I ude crude oil. 'Crudes
g { e b“SF?BP ?éﬁﬂ tcSAridald fueiglfea gf Igai ;per beartl of criidecfeedd.
abi l'i zation pay inclu u
remﬁﬁa@moﬁf%%ﬂﬁ%l Ms%égwﬁﬁéﬁ%s or

conbiTnApi 1fass th BestRGkid duibet Hpreasddde niilligheds('vag”) of KOH per
stabilized crude. Such stabilization ra? ten occur

gram, (gD Obsamnlqcréﬁ@Tms W‘BP%@OL\{SW “etorting

siteas t lpesveen 343 °C
di st Mﬂ;édggdﬁédﬂf)gl? ractl ong%/ di stl e%nllﬂﬁiog ir gltl
(&SaCF) antl\538 8C (k008 (Bt 01 MAtae W}%‘ﬂ@ﬁﬂ E‘g gg

l\’gﬁ’gl '453 fange di stributions _(f or exanpl e, napht ha,
fl g VGO, and/or lubricatin Olls,{?
Di st‘Vibmbitynefersad Mwaﬂdj‘uscosmtﬁg 3r? (199 H)¢ é@sc?%t,y 15 as
at nps herl met hods and/ or vacuum
d?: WM?&?% ﬁdl stilled and/ or _
unf r mahe meekeof thiks aﬂblicamm;i itds tocesindastosdtbatifise value obtained for
S GomRanehl . Lhat, 1Ye: B S SR UERE s AN fd Bt method

n&z%m&.ﬁeﬂw@' redalibripddas tedf fos wwhiptdpedyl crudes . ncl ude

dosah T TopiRRIoRRH Rt gronsh R oS R iping formations

and APPAEbilZA! Shflet Maf ikiuded enidb aﬂ ‘Btudegisre gmnyrsem @emi-solid,

such that at | east so of th co nts t have
anpnliaw Surbilizatien B ingkades byt 1S GOt 16@8"%3} ng-cprdéhsable

ﬁsfemwa'ﬂﬁws%h? SE LSRRI therbY Pir6:8 iheYoruded BR L acstaw&sd wukle,
ave a content of at nobst O. 1 qrams at. npst

Syehsiabilizstiommayefien QoW AL Gr RrexITBAte Wy g P"‘@BFE%W@S/ P refpafing site.

HE\R noBBeed@ist BP4ARS Radtionally distilled i
PU%%%&%?%%%WE sntog% [ ngg crudes htg}v 4 cama
topatorent faéiliey to hratducsithwltiple wempenepts W@éﬂe%ﬁ%bf@én&fénﬂ?éhm‘b‘mms

{o? g nan%g%, %%}%ﬁéahdlgtﬂm{e% nyG&e) ?A{dférrlﬁlﬁ{cgﬁ{g cul‘s)3l Chhibiilldti88 ifRYudes, but

carriers (for exa : el i nes,
i ot tiketited G, atslospiwyic diStifation anetids era@n@l jptillagipmethods.

'-% ﬁ[};;ﬂq%'fif gl(l}%@?é%al & sﬁg{lﬁ:%zgcé c{?ﬁgsgg&eyp %Hg{i@e&lrrgﬁﬂééﬁi‘ﬁﬁtgﬁ% a

cﬁuﬁaﬁl fioldr abdver i qmltmesaﬁf ahleddt 65 iaams d‘euomnmemw giamyof
thus_| rtin W eCco ue

B BRI A AT des e e e JaPr groes. desalied

chn@% d@ﬁ&f@@@@h ickudef) a@t tccbrﬁb‘ihMﬁ?F tHehaef “Uoppedt/ aefe:ag@ml crude that
cruae al IS eene 00 COS 0] ce, S

b e R Uk et 10 o OO S LA R below
38 m%l a&‘@% Riph (@' G d?‘?tahhj KovE 8ébniriovi. TPicAly, topped cades w111

east . viscosity of at |least 10 cSt;
hmagmmt watmosfrﬁahgramg at gyosig).9Jgrams, or at most 0.02 grams of st

components per gram of the topped crude.
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10 Ni/VIFe content of at |east 0.00002 grans or at

| east 0.0001 grans of N /V/Fe per gramof crude; e) a
total heteroatons content of at |east 0.005 grams of
het eroatons per gramof crude; f) a residue content

o Absideeast 0. 01 grams of residue per gram opcRisM@in42139
g) a C5 asphaltenes content of at |east 0.04 grans of

C5 asphal tenes per gramof crude; h) a MCR content of
at ISeartstabilizePcrgdemvayiropdDies st aljova thestabtizedierndgsiio he

t
bty Ry T op PR i by e lior e Gobie
plgulmb% ), tru€léx sgms) Cﬂ)thm-tchﬁibehévlz oheosmoe vestieble peypedies that

Sa vant ed cru U
e R ea Pt s e By eg ' G wHBGhatit e fmpspoggtion
o ahd/Or StréhbAdE fRility, eRisdmparting a lowaabnoicvalye amhe of

it sride. ThRScapain YRS HAEhe S die pusrorrat ek s the
dlgag'i%ﬂ%ﬁg frcﬁﬁguﬁt & deém&d tdo &&ﬂ?%b pred&eom@p&t. w6l/diQreatr

5to 5. In certain enbodi nents,

di s Rtoperties o disadvantaged cpies By AcBIle.dt 8Pt igitpdfo: &) TAN of
aﬁéamﬁ a%lﬁ%vﬁ gs&awwatfegatmest,q APl g Onﬁs@l@@d)atotal

rans, or at rans
Ni/WFscmntentrdfatﬂlem ﬁﬂmmaﬁl%@&@} grees of, e per gram of

o0 PER b BBl Rt B b 108 0,00 ?““?gf“&’%ﬁi?g’@*‘?“m o

crgde fa efidoxgontent of216 lepw 0. (grmmmfrww@et grey; of 61)0 de; £33

UM 9B 58l ol 8 % v

ctbt 64 10a5tSLT0Ri grgms( $fMCR pangrhm of crufi€) ipstontent ofmetals mjr@atal

s phorgagin it of G D001 g iRt o il Br GG 98

- cénBiRiHAs heREE IﬁfsmﬁEErabﬁmé}ﬂs gttsa&vamged:ambenamclﬁgle per gram

combi nat i gns the D| sad ant a __
of @quwgag glfu Eﬂaé ‘i 95 qE‘P{J@S grag:{n%?féegls ne, at least ° .

0Q.gPMs of FEhidlle2bFt leait ol 99%%5 &‘r@ﬁ&leg rmme anbodiméntn the
0.01 grans of hydr oc

ons wt
digodymntpEsdhorslt TR RNOR TON s seEe 2@81 ‘g? b torfh Bikor 0580 10, or
'4%36':5 950%n wrmm&amkeaas&s@vmgged GAABS; perirari of dieaivhntaged
01 granms of ydrocarbons thhabmlmgm% least
cuide rrdythave @ sulfvs cowsen of atdesi®. Q7 Erams aeay 0§1 MBE o4
083%?[ O 001 grans, at |east 0.005 grans, or at |east
g

rams of hydrocarbons with a boiling range
di st In someieobodistews cdisadomrtaged erydesdpveproperigidncluding, but not

20%?% Og)ﬁg%% o?gﬁééé?gg 6/ ag%g{lg%g c8ﬂEntQ>f #0dasB2805 s 8f oxygen

| eas rans, or af | east
pe. fdm of arde feéd cbtyﬁls esphaltmmscunﬁmhofaﬁ bg$t|0pq4§grm~@é35 asphaltenes

P% é’%{]{? b Ogeag dﬁ"‘ﬁ@e ntgz):/n %ﬁ@ryg?c%ggﬁfﬁlcxgmrﬁgg M&st for a

cHidS fsbd aﬁﬁha‘mickrﬂiw @€at ledst 102ap4 cdhidh@df mefala irsmetal saltsefyrganic

005 I 0.01
apit o 2 a0 0095 gt Botisdet it Shafror DY R Aot
at OpiddvavRaed éﬁldels tm@udéplier @faa{mﬁ dlaﬂvdtmed cidd@@bleast 0.001

t | east £ h b
aons, eps s i DA BETRSEIT b Coa L SaTnEs e

d%t&b%mﬁ/ﬁ’ eéﬂgd @ﬂd 200 00 1t @[ GI"MPa;ak 1da QBN g@at@QEt leisB 0005
or at [ea . grans of hydrocar bons with %m l.ng
gremsger zdﬂmirﬂ Qﬂltgr@ns ofdwdrseabaisovith adpilinggange dijtr etween

e anc?%f)d o, 191 R 6?51%1?5@ 08 orhBaSE 1685t 0085 Gradi¥Bor a@least

grams rocar bons W th a . o
0.01 grams of hydrocarbons with a bmlmg range distribution between 300 °C and 400 °C
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10 boiling range distribution between 300 C and 400 C
at 0.101 MPa; and at least 0.001 grans, at |east

0. 005 grans, or at least 0.01 granms of hydrocarbons
with a boiling range distribution between 400 C and

GPhobsibae®. 101 MPa. Sone di sadvant aged crudepcimy2004/042139
i nclude, per grain of disadvantaged crude, at |east

0.001 grans, at |east 0.005 granms, or at l|least 0.01
at Q1ANSFRS ardy leasta (100 psarm, tteast HO0T granys, or 8t leesh §O1 grams of

di stribution qf at i
hysdereaibprwithy? PRIEHRSARER, @F‘F‘%‘%“&‘ o%ﬁ%%eﬁlgﬁ(?&ac y plsg ae a3t/0 1]
di s gﬂyaa%ﬂ&g@d fﬁlﬂfﬂiﬁ?ﬁﬁﬁlud@ ger g gaaf disadvastaghdamdsyedeast 0.001
crude, a content or_ su ons
ergmanse oot 0405 Frog: @21 IGHLA . EReonie TyroR o, BindBdlngatee
dlgﬁg tgo%lf idRost I@@d °C95.tamﬂlfMP|d, &ﬂﬁmnmag grimsr atdenst (2005) grarss, or
% grans, | east 0, 005 r ans, 18&0(: and
atgcaatﬁommwﬂwémcw@ﬁgs itk & ’faPE‘h sri ‘1”2‘1‘?%&
2@1} oAy | ahﬁig i &flea?,{ 0.06PSthm3 AP 163t 81008 g, 06 leai@X grams of

vant

s ovigeHoibngose BevibubeveE g S RRIOC 910,101 VP
tafatsﬁ(? 0 r a@f ra]fg)lg:as‘;tlb ob% @%Emt orQ%lngt AW gm0y @edrbeiaswvith a

range ution of at |east 650

wmmhgmmbmonmn A0 andi 98 SCiah R4 0 MRt ang et {%Qt%%
us ’n gﬁ Eﬁgﬁroﬁﬁl%gag%f gsat st &C#ﬂrng? &hl‘?’ohm&yg Boililgange

cru the toll ow ng
dIsﬁﬁ:hﬁéiﬁbcﬁfreehheO"&\mdéﬁO‘uﬁo IGUIMPaCoast and sout hern

S o R e b 5 i

olsop gﬁem N ED, (96 qranky) gpatdeasiT O lsgrame of [GdotabenBii boiling

fagggrﬁﬂ‘\'/’g‘qg"z# l&?‘gﬁﬂﬂoégcéfl\@gm?éﬁg cr%?@ﬁmﬂy erﬁwance

c&hﬁmﬁﬁt@ Peypiéaly, 1é dishivan@gedi chiid \bas) peggramof didadyastagdd crude, a

hat the crudes are, acce ble for, tr portation
C@Eﬁ%ﬂt 6F such hydipeaghpns. Oﬁatewgéf%w&r affpe si@ 3m§ed crude

t hat.gi Se 4iGadifntide8 8h@ds REY Richidé, pef ghrof diladvantaged crudey atdeast
feed". The crude feed may be éo ped

d b
081 @rams, anl@st&%@rw%eu@tleﬂ% 1 g5 jt S : rB%Wﬁ@ﬁP"%‘Fg

d&g-i-ﬂ; gfo.b|dvibgrein, | s general I y
't qg?ﬂ‘&e"glfgﬁ %913%05/ 066307 PCT/ US2004/ 0421

tranqumu: d:sadgammﬂ@rufieii way mehide, per gpwyof disadygpiag & g deast
o‘l{g gg’?énéi op &t 1&@?@'01 D&S ofh &aﬂioﬁ§ﬁltbh©omng
e correspondln

properties of West Texas
rhmpe distribdtion of at leagt®30R@n the crude feed, or closer to

the corr thd brabestdae
cr adEpag dplfiaf Q@Sﬁ%éai?%gﬁ%*ﬁ‘s@g%%%‘;ﬁﬂ% vade of
dehﬂbed heghéin freide, bfﬁua;da not liriéedptp,cuterdes fromofithe fllowsing fredpns of the

H[Sn giug'%la:g Equ i E'neé?lge e %{?ﬁ%B srz%g{l/w iﬁg{zflﬁg Santos and

@ﬁ%d § lsa?sfﬂsl | E@btiaGuld 60'Biea) {Ehazlaltimtnd Kingtoor NertinBeap Aogale

i Sti ati1 on ve | rit Tre

Qrbe, ¢nee e Gog: Yenresla 2upe; WoBis RE B Yurfhora.
her eifoaiRdht of Ai§ddVaRagea Bhuaed magerhhivelisystepdigmaliiet h t he

catalyst(s) in a contacting zone d
d13advan¥age cr)udes such that the crudes%re accepta%{]e tlor transportation and/or

treatment.
A crude and/or disadvantaged crude that is to be treated herein is referred to as
“crude feed”. The crude feed may be topped, as described herein. The crude product

resulting from treatment of the crude feed, as described herein, is generally suitable for
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10 conbinations of two or nore contacting zones. In a
contacting zone, at |east one property of a crude

feed may be changed by contact of the crude feed with
one or nore catalysts relative to the sanme property

}fo dolnseiorde feed. In sone enbodi nents, cont aCTAUBH04/612139
perfornmed in the presence of a hydrogen source.

In
sone enbodi nents, the hydrogen source is ogcg#g qur_@)ri
tringportinaaddorsrestivant. (Puepsrtias of theicrde pradaetarerdyc Sauly

[ S8GHe AR B AWk Lenith Bd 20T dRe crude th
hfﬁ?/la PO gctéor?e%% @600%8%2’8{@% E{oh&{ﬁ%%otﬁﬁ% g ef eed. FIG ° c1rui es gn
ths chelefdeil porafoserdn theebirespgndiygs properticiofByent crude theihe crude

' 102A '

resd Aty AR G P oy LS oL B P HRE° S et may be
rdﬁﬁ@cﬂvﬁlti lesPor{i rﬁé—mértutgthmhp enhanwfmteﬁmng sfﬁlmmiﬁa nireof

a reactor, .or conpi.nations r eof . . of: .
e R s B Seracbaiet o BApfic Yseaion o
rep&qe;,ﬁﬁgﬁaf,,, an 20 Sbul I Eti ng bed reacgr%r, a

continuously stirred . tan eactor, (" .a .

f1 ui Bieateenif@ cryde fead jp accqrdapge with '@%@{%PS, d%ﬁab% herein may
il CoHiddity i R rRa kA th BarAlPdtlsPin' ifacligdent snd/éthe

contacting systemis on or coupled to. an offshgsge ot
coralinationy of t@erer more eomtactieg Zongs dRsaRtagiing rons, Atleast one property

of2bighe R4 &%Pgﬁ%gﬁgﬁt%ﬁ%“mm&%m & o2 more catalysts

cont nuous atch process. The contacyi rgg

retative torthy samepropetysfsheoprudefeed. da seme embodimets, £onipgting 1s

t 25. cat al [ : Iﬁrfdrclgaﬁ
P ?}Hleeg etgaprvﬁx%&gé\f%]lkrs ca @%gﬁ%&g@ﬁg@%ﬂ@% al ysts
somye is efticrandidhydrbeartoms thatidedef ertiin Goisgiing ropditionsread to

f.rhe r | i feed.
P?Pé’f |"§‘§‘E‘%g’g%’? a%@ognﬁg)trf gg%%%%ﬁsgcco%@gﬁ{gﬁgn é|}{r%%rfeadses

. APl  FI5.aui & ychematicosfreentaetivpagisters 10 thamiapiudesiconteetingyzone 102A -

Ni / V/ Ee content, heterqat.ons .C n '

cRigh A EneRRpagting robe | VR Sl A4 A onthBRl 6 may be s

r&fg%ﬁﬁ{ﬁohﬁﬁjl ki@sh ofla rédafaﬁqmudﬁe poidncof a_’ieacodraorgef mbinations|tkeyeat.
relative to the.s , rties of t e

EpRBles B o AP Zop BeE 3 HESRea s fpih 8 TAS A RO

eﬁﬁ%ﬁ%lgﬁéﬁcadt?hﬁédﬁﬁ?&s@@ add fmm@ctog(‘mmmamﬁdfized bed

catalyst in e contagctjng zone is in.ara [

e toB 0 PETE I Y 208G B bOIBEOT. T3 3 D sRthhe,

cB&E&ing\régitéiﬂ?s o or €5 th @R GifsHbre fabiityC AWYntuet dfile crodefeed with

somne odinents, a slurry of catalyst and cru

f eed
theegptbB(¥iin 2OUSHDE SETFM EETNYISHVDANGASOLS §roces Of § ggtdF E%Fﬁss'
0. 004y, ?oﬂe[cﬂﬂﬁ%%lg : Snctudy AEBr mofe ts3fod ERiEp1€) frwo

cat al yst per grams of crude feed in the
catalyst): tnmome embodingems, soutrei@f thesendeifesd avithp firpieatalyst of the two

ccf%ﬁ(tsfg %abrr}gdu%g PENT e &&%;fg@&. dUbeqRédt cBRhct bf E k¥dcddOTAN

ure, pressure, rogen source flow, crude
chele dedd vith the secomhiatatyst lenmsestheteraatoms conientand daareqges APL

di ti [ J dj. ‘
PO oA Hirnog pA7RS QBlehChebakohs content
rg%dﬁséfbgﬁ&%ﬁ aPj %i'a??g o%@jﬁi?tgmzfgggoéMe pmgriigmfgbe ¢rmdgproduct
- ) - y = or -
GhgR By o S D1 300 S AR L I 0 oo e RO of e
MER fedlr viith R3r nidke GityshdPa. LHSV of the crude feed will '
generally range from0.1-3Q h

. -',.0,5-25 "' 1-20
h 1, In serein mbodiasatspa yelume of catalyst b BOFRSRRENREL I ATETES
from 10-60 vol%, from 20-50 vol%, or from 30-40 vol% of a total volume of crude feed in

the contacting zone. In some embodiments, a slurry of catalyst and crude feed may
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10 is at least 5 1f 1, at least 11 h'', at l|least 15
If', or at least 20 h"1. In enbodinents in which the
hydrogen source is supplied as a gas (for exanple,
hydrogen gas), a ratio of the gaseous hydrogen source

Wwo dobseeiorde feed typically ranges from 0. 1p&@Rsiboflos2139
N8/ n8, 0.5-10, 000 NnB/nB, 1-8,000 NnB/n8, 2-5, 000

N8/ n8, 5-3,000 NnmB/nB, or 10-800 NmB/nB contacted
inalutlé froined. QO £ 1) gramng, )005-Frpmarhs, dr 0§73 soang of satalyst peo A0 grgms of
e ined with carrier gas(es) and
AT ﬁ?%nqgéedm¥%r%2ﬂ% the contacting zone. Carrier gas
may Oentaciing cenditivn & thecdntatey zom:ehaylmludm Uut@re la:rtgiaﬁted to,
arrier

Th f t t

e o e ERE pareden Sutle e e s PR dgest

CoMacing eondifibi if sdnid eibodittentyre edrilledioqnadncea mdgpnoduct
sonme ..enbodi nents

th t act o
D G TS abe T B iE e OR R e Ao o BB, fam 50-500 ° .
6@%@‘@)7?&?3% a@ tebﬁ ls@asi% Q?hﬁ‘éssﬂreqﬁ hlcbRactiia Fomd eay range from o 1-20

reclircul at e I ou e CO ro
Mo -4 Mey AR 68 M TTDD e Gondc et i Braete b
ol f,wﬂe 0, §-§§H' HREeNdYLis #O%: 2510 REP ] RhiRl nbétimnents, LHSV

conduit 106. In cpntactlnglzone 102 gont act of the

laﬂtmiﬂeedﬂmﬂ |18 ,@hkeﬁt)lé W@Hl?é%gba total product

t hat
ot Siiofihetn G yRRYYEh sorBE¥ls siblio&¥TFges (for sxample,
hmkomrgas)nema thetghseous hydeoges squsesttodbrirese | ﬂ??d@%?s
g £ dﬂoocﬁrrﬁdlﬁl'“ol%gﬁoooT en/%xf“f‘h 0B6 REPRE, 5806 /m’, 5-3,000

PRy N R et separation zone vi a
hn“\,lmt 102800, Nih/m? egntuctet] ivoth the)cmhm@) Theéxyénoa@tesqymdlu@@me

RSy FmaR e or P g Bl i gR e cpitiidi

z&&Sdarmsﬂlgds Repbd, &gleﬁnnple“ﬂﬂtmgenmmr mﬂmémggay"fﬁmamer gas L
aratiqn zgne 1 via ndui and then .
iy S A 3 e SO BT AP h ey eRBf o sofhe soectng - 1

z§x§e§€s§ JEhe\tafr e bss mayedldothhires n’uﬂh@ af thp caneting ngleés@.nhspme

combi tlonthereof s _may .i ncl ude be used

R R ﬁgpeav Srumeed for gxqmm ? ﬂfa?ﬁﬁtr tethage o < may be use

a® i bdrliciSaas &A1 RREIRcutiihdagh 8 dbicthakban nonoxi de).,

excess gaseous hydrogen source, and/or carr % p
The. TheaEoan SoAmBLAe 6 BRE a8 LA RISy ST B prude

fedGn cordbit 164 Srdsepéﬁteﬁ%woh&ﬂt i6%. ah BSﬁtad@h? m&qlongcomeaﬁ the

stor ge vessel s, or “conbi nati ons thereo

aGBoTatatys pedeeut ip paduct) that é‘%ﬁ%‘%ﬁ%ﬁ? Prﬁﬂlt% and, in
s&gpéﬂﬁ&duﬂ&% {ﬁ% Clﬁlégtg Elﬁﬁ&u‘ﬁ’éﬁtg‘ ald3fief B4sAl YothHied with the crude

ce a uct 1s performed in two or nore
fead rahdlot tha gythogmssouﬂfhm aonduit 106 Jthe detalipagduptemaysexiioaiaging

Zg%enlf&r i 3r}gl‘ gﬁon%rogqu‘i}t &d%%ﬁ@s) FIGS. 2-3 are

contacting system 100
t hat Iri ﬂ&pﬂlruﬁiﬂSzonS ltDMemmch iprcﬁhct:amdtgas:mange geparetsd fipm the total

FIGS. 2A and cont act. 00 | I

PR G Tckao VB 3eraion s B ictof Syhrigit sHERid sepayation.
ThE 6iudé hiodGct Z@iyesit t&pdratidd done 106 via doﬂdl.Ei 03, axﬂAhmhé t&Asported
contacting zaones 102, 114, 116 .are. depi

(S BB aPaIAUOR SO PR BB TSRS TERE Sl AP ARes or o

cf)ﬁﬁﬂaﬁﬁttﬁéréofc b 4 tha\CinElANEpal GErméd @uﬁ@é‘ﬁd&dssﬁ@(‘for dximple,
some enbodi ments, the carrier gas i,s conbi ned vvltgl_the
hygregergaideoraron cfquude 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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10 conduit 106 and is introduced into the contacting
zones as a mxture. In certain enbodi nents, as shown
in FIGS. 1, 3A and 3B, the hydrogen source and/or the
carrier gas may enter the one or nore contacting

WORes/kioh the crude feed separately via conggriosibofios213e
and/or in a direction counter to the flow of the crude
feed via, for exanple, conduit 106 Addi tion of the
hy drin gene enhrdimerds, déroactin ecmudeifesd \gﬂsﬂle eAialyB(s) toavr@ch@e a

of .the. cr de 15f e
tO@LPFchltl(ﬂﬂ%P feegcgﬁg%ﬁggg&gat yst gm%o
se@%rgﬁe?ﬁ)ﬁﬁﬂdﬁfchﬁlgdaroﬂubﬂmdgmw)st]Ss) in contacting zone

1 a feed; . ee |
cont%@ﬁ?i@ ""Eeéﬁlée%ﬁs? °r§§°q%° g%’%ﬁm{ iw\@?tdga Hdes
twildr ¥itek cHRtactiniezonee qnm@sam AldBs c(ﬁﬁtmihg eysteac(0rigeladese.
114 to contactln zone 5‘% ctin zoneslégﬁ 116.
contatiogz0goti] AP OGS aA ahd AR BN ER COR g 2 (s
IniIgGS 200 EA&,A 2Bn ZhE&A 03! 118 a6 a@marﬁs a@fardigcontidting
102 Via conduit 118 and enters contact é%
zotes iioospeartar. e oras foecksatereaoashatcaons 404 Yia ot 40 ng
ﬁg%ﬁrﬁ ¥ﬁ| E&ﬂy 'tﬁeéhir%rgmg EAbiREEWRIDHE A§droBh 5606 in

stréam may contacted wi th additj onal
candtin |l §6andsy munquhmﬂ:pngntmng zones 45 & misteE. BbREtaR: i ng

<ARRFabdS | AR 1 4 Bt s e
maj entertte i oz mmrsapmcang Doney with ﬁm@@dﬁlf@d@mw ¥ viarppduit 106

roduct & diar S, e '
a'l‘ﬂ%‘ 17 6?’5‘1" P 654t g %ﬁ & o‘c?:vrogg.‘ br o 5% Z%I%?s lg chgg‘?{lnoor?
Addifien 308 hycﬁogmmdmé anitiict theFdaftier 4as wuntesio nm&uw ef the crade

enbodi nent of ,a separati one .u
feed ey ephanee 0 fﬁﬁonmﬁggf%‘?"%%g%@ﬁgﬂ SPs (eit her
. t oppeshtadt ofile emﬂefb)sd entheatalysta) 1mma£acﬂﬁg zme iohforedfeeia .

AR e 05 St it s

3 h QG BB AHE Feelf SR ﬂmtm adritactih@ EorRXA AR &mta%mg Zing gw
ITE rane separ at i on ssur.e reducti on %) ggclio“ﬂ‘llﬂ
't he Gouirking sengs 1 14,01 R HIK Icpde P oF: saRlyPsy 88§ -
FR3H, ﬁ'lelfé(cdssﬁ@éﬁ @)h%d:oﬁihétﬁigtzhﬁe fo2saslvehahie g Fandrenties cohiactmg

anot her exanpl e nponents that have a b0|I
s bk indiG.3B Shectons stsam 1 e90iaEsiTRAPnS L1 L1ia sondgp 118

0041042139 |east partially
separ a?‘g%% %’gﬂ%ﬁ’?@

m the di sadvant aged crude to produce the
cr udEhe feedistrehm msayrhe contaeserdivife pdditional catalysi(s) in cpERting Fone

! gadkiiRa
15} R dhE oo R Rl PR KRl TR lpapoptels
cextiuid mt]sM aad/oﬂ c@am mec i 1oandehicrsreparationzeee KB via conduit
en ar at
lﬁ%c&aﬂ&; f]z'ﬁ?separ a ﬁ%ﬁoﬁg&uﬁoﬁ%ﬁcﬁu&
pRodE: eRitbeg a:faﬁmimne ﬂmmdﬁrﬁlmtalin xture of conponents
W|th bQI|I an distribution of at |ea 0,¢C
Fﬁ:‘ &dspsc ?‘g‘ﬁ‘ﬂt&fo‘%ﬁﬂrﬁ"i’ élgleﬂtoqfla SR 6%ned15p§?§agb Ut i on
G@x{tadfng @it 1002 Ortfe-dish¥@intagéd dtudd (Bithes &@pécﬂd&r&ﬂtopped) deters
feed ncludes a m xture of congé)nent So.M % a g‘%ﬁu g@x
seRaFrgien aenst 120 mif GoBfIb A2y Ak seParEl Ea1'se 88
Q8RR Pedcrudiis lpasted s idchMbued knb W@ inctheiate (fheedmplel dparging,
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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10 separation zone 120 and enters contacting system
100 (see, for exanple, the contacting zones in FIGS.
1-3) via conduit 126 to be further processed to forma
crude product. In some enbodi nents, separation zone

W00 B06s8e Posi tioned upstream or downstr eamp@iruga004/042139
desalting unit. After processing, the crude product

exits contacting system 100 via conduit 112. 15 In
lewopatigiyoepiraed from theisadrandaged code t produce therrareds fodk Hn gome

rude that, is the sane [ r
criienty & g2 posfoR QgD pouiHo itk v @ M aphiha ar
sepanfeil fesh té fibadvantaged ctide. hesohegmbodinfehts; #ikasta puidei afghe
thereby resulting in.,a bLeT? d prqp%q54having a
SepASIEE S mRORSRR SE RN ABR L0 B SRty "ot he cr ude
pr ociHeten e GeddtBtaiied GOfi deyar@ontzoge €20, fiesonerembodinivats, includes
exanpl e, the crude product e.bl ended '¢'h crude
a maxare f eompements, ith p foiling range fitnbykon ?f]é‘F @B?VYIB od Tk ThEme
e%‘ﬁgg&%s} tagéﬂing Rhol diDutidAif at RadlabORENTiHiCITAbe sdpaiabed

product” and the crude. The hl ended, pr. ductb ma
crirde foed malyles #oixture efcoppercals With abeifieg reppediFtfaHon cfictn

YD oL 111980 oF o 0856 i Q0lbBA bthe 66 ol etk
léﬂ erst%%éa%%téﬁg229??%%?I§8E§?agconduitelo4, and at
sdparmtion zonp 320 arskenteks ¢ontacting aystepy 108 (aee, fexeramplts heSERIRHRS

syst 0 A j | Sech WA '
ARG Danie Softtab by i Urdobest g G B3t Boluc. 1n
soie quabiddinnents) sephfatiorczand ¢ 2(pmey be positioned npstmar opiewnskprm of a
or..nore precess streans (,for ] ‘ I :
SPItBE i CARGTEOo e 18 cps Bpa R, Sonudly @AM condui
1. nore crude feeds), a crude, a crude feed, or

T e DG Bbie R BRI Bt 1O s

ol BEERAI fréth Ehel cRide BebdC Por ekampll thy ciudt erodbétewnyibegombined witha:. . - » -

130 or tream_,of . h bl endi, n e.via ¢o i t :
Tdnaa SjteraSos HIGeTR FONGRR o MeSEe Bile g Yigosit
tHaP# %pt?a_%@n %hl; hrﬁ.c@é@ Reee c?ﬁg gﬂﬂhctmfag thigetdcogityad tetorude. In another,
speci fi cati ons desi gnate .refineries an r. ..
e, e GRS B tended With Grude Biseics # 7 AR (g difesent
tﬂgf%kgﬂ%ucige IE Pﬁfdﬁct@ﬂt hhsl T A1Q Ghalt & beBvded IEET AN oDthe arude product

gra y, TAN, viscosit or conbi nati ons

ande oride. Thechlerided predugs sy e suitaplefor %mﬂaﬁan%ﬂ% trpafgnent.
via 5 i foblf BB ERhcti

20056 GLTHUR Bl % 5D GBI Rab Y (o Qs Gthotifgs o
100 siadumhitd§dond atidest » pertios oftbp arude piodudt gxits coptcting sysigh 100
conduli. . .di r b tfk
G R0 b BB 1 Sgen0 b
portiodl ef fhe erhdt prdue it @mbied withome nymeTesresessIUGamhfor gyample, a

dujt 126. At | f
SR 280 BB PP SBARL b 0 e

fandalbtudd, 24rdifedd, dramistures ﬂm&dﬂ;jto pragifzcd higerded geodpetodibe t
exits contact.i system 100 a ent er.s i e
PIOSESS(SHERRY gt e i o migipes egses Efeeégt“’sb@{“?ée@]‘g‘in’%gﬂ&ﬁ@‘%
bfenEE SR 36 or Ghstiasth 08sueR BRndiag zordi vieedndyit 032. \A mixing system
conduit 132 and are_ conbi ned mngﬂﬁégf Cé%ge groductmﬁp
nfaybmiecatsd dnersiear Hendingone 13k The PP PR BigphREo
sgénqgﬂ%h&ﬁ de8l Bt YRS OHAVr tradspdrtation c8QI¥Es. Product
0

I ment's,” the’crude product and/or the bl ended
spacifihationsancdude, 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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10

10 transported to a refinery and/or a treatnent
facility. The crude product and/or the bl ended
product may be processed to produce comrerci al

products such as transportation fuel, heating fuel,
WooGRkdhs, or chem cals. Processing may i ncegfi€s2004/042139
distilling and/or fractionally distilling the crude

product and/or bl ended product to produce one or

di st o FIgk 6, the ﬂlaaﬁrvwwd crle suiges sepasaionTeR 120 thwegltmé@t 122,
aRi 8d LavaL{a edXr 4&9 ABUE revﬁ'ﬁgé( Qkschib& 896Plhe &%de feed.

nor e | st I ons ybe hydrotreated.
The nmde febd thementers contactingrsysiem G thoengh igerdut 1?ANA©¥ea$it30me

c?rﬁgénf%%ﬁ’g{natﬁiﬁ (}vmgtgg/%ie é’%fe FR§$§J&?§%‘?I n‘@% rrgnfgac%‘hdlﬁpf gOfAt
1¢asmmom shea:ri{dmbroducaemia ngﬂacmhg ws&m@ OQﬂld‘bﬁ%s I8édbRpne

13 tehemic o o o e AR Gl iy blp it 20

dﬁécﬂmha%@n&inﬁl 32aihd eRedombindd with tlfmuderraducaﬁ) fomms4a blended

PRt 3 Pl B tieL 8 DB T a0 YrPBant et 1y, at

l easIn ¥nldhboliihcnfhe 6EO Floti bhd/or thébleAdediphgiuct diele
product may_be in a range fromoé&gl to 0.5

trgnsportes} toa rpfinery, ansl/or a ty hiacilifiy M?IWGPP&H!&%MM
PRIy ﬁégﬁo&skﬁﬂroﬁﬁde\féﬁﬁxeﬁi&ﬁbﬁﬂﬁctﬁucﬁ@s HRxshortaofFuel,

at nost % at nost 10% at npsSt or _at_nost 3% of
hegting ol \hlbr@aefémr@h@misﬂstfﬁ@cesgeg maw@ llipg and/py frgctionally

dc%%ﬁ?l ‘r%l%e ﬁdﬁ ran gémg)? %%Eg&to?} °d&%d’?3 dih &lécoé%rﬁ%% Eﬁét(])naéeo%

frattians e ImNiome/ebodirentsnthe gfude p@dwuhebk@@d prodyct, and/qrghgone or
ct has, per gramof crude
%Ogggﬂﬂﬁpﬁ%g?ﬁ{sﬂﬁ%@%g%ﬁtem in arange froml x

10 7Irgsoa'resemlmd&entslthe sruge prodyct Baxa TANDL gt mag 90%, & mast 50%, .5 -

afiapt B0 B el achp Br g TANE M erhd ed 1horic G men) cpude

pepdacrhaoh TN /afrengelaf 1808% ZMB%dBOréﬁiﬁt&sqr 40k% ofttht¢ TAN of the

B e GRS, G5 B P S B, s

20

25

30

0c3, Hﬂﬁosﬁ eedat vhddt 6.0/8 nesbmtlioreinhsst 01062 TANmf&hmnmhmbddcawin

a total conte f tals in ta of or
Sraneal? b Scleesh 000, e g s i £ 9% hibepents,
TS bt théeRbie ploBudt taglbe i ORh LN fro 0.008 k@S, 0.01 13EL R br 6.65 tos0.1.
of organic aC| ds in the crude feed. Eﬁlén gzgtal n

embo it oEIsesbodimepys, e gnide prodpet hagerio psieatet of mgst

90 ShEmENE SOMACt nitRS1 (%, 1P hidbt 596)BE @moseﬁeforﬂf&@ 19i/V/Fe O8teHt of the
salts of organic acids in a range of 180:@ 10- 70%

cpge Y, The crgde BOJYGETin sorac enabadhmenin bes fofsd N {k comtept in a
%% gir: 1884 $o- 96%%(986‘%,%: 3@%b%soff't151: NiP®/Fe fc%&tfo?&fé crude feed. Tn

actids t gener al ormnetal salts include,
chitgin anboctments,lﬂnanumro@ct lwa,rmgﬂm of crugiepodugt tolaNi/V/Fe

AP P SR 1 i 0 4 4B o SRS 0 s,
ona;xht)ﬁgfanmtadlxdm godven dn tértabménsbadonelss, tlmn:mdeﬂnematmmsﬂx 107

d f th t |
SRR B bR, 15 e B
7Dqt3@%§80¢l[l20%,&1r bﬁllllﬂ‘%-&ﬂ{eﬂ‘g/\ﬂ’ﬁé adrﬁengf)ﬂle em?e;fdcé;
magnesi u Clu ar.l um =
(f or &%ﬂ@od&wg *élﬁamga w‘ﬁg‘ S 3918l Fionters 0 B@F‘&féﬂ ppig} salts
0B SRHRL Scifd S hfokt 9060 lathiBst S0%EAtZhdSt { 62%8] or@XMBRI586 of the total

chrom um), or mxtures ther eof .
content of metals in metal salts of organic acids in the crude feed. In certain embodiments,
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10 In certain enbodi nents, the crude product has a
total content of netals in netal salts of organic
aci ds, per gram of crude product, in a range from
0. 0000001 granms to 0.00005 grams, from 0.0000003

Yoabs/des09. 00002 grams, or from 0. 000001 gr areTAIS2004/042139
0. 00001 grans of netals in netal salts of organic

aci ds per gram of crude product. In_ sone enbodi nents,
the chﬂte@kodum‘haentotajﬁzommfmeta&s imrnetal sajtg|of gregnic gpiga i arange of

%lyd i%—?}) oof ﬂf ﬁ&%’t 06%0]5%“/95%&@%1) thtgrq) f‘xii 3 ngﬁw’ga? Qi o%rgamc

tal” cont en In netal sal
a€ifis leiegc&metfeat | Okgariit adidsethatrgeokzaliycfodn metal edtsmf}hﬁie but arc not

. APL “gravi.ty. of the crude

i, prpape ands. S e plidfe G It haPhals RamyRets
c&o6k Otatilg%n}em?q ;bﬁt aieAtgot linsitedQo, haﬂ?het:ﬁmcmpphenmmowds and
or % o av 0 r

bergtcaeid: e ekpaTEen oy gL e gt iRl il Gampic,
nRfied E%Hnﬂn? atd Iﬁ]ﬁs Sittmd éﬁlkaﬂlﬁe—g&th 1dtald FoPéxamiple, egiesium, calcium,
err0|rrens e cruaqge roau a, Vi 0]

apd bariugypkolemn 32 el PP R 700 . Gafipin T5 mlls or
e¥ 9%'5&)1 30&01 R 6GhtdlS (thegEm tplench&@tﬁlﬁnﬁr@ciﬁﬁbcﬂﬁé%tt&eredfhe

has a VI SCOSI in a range of 10-60%

20- 5@%ertem eBtodignais: the prde podb hasa tgtal pongent of mgtalsdn matal
SL]% 3’%%111' ggg?, 'p@eé%ﬁ &Sg?tb@? iﬂoﬁﬁ&sthta)far%fe flolt0.0600861 grams to

the 25 VISCOSIty of the
omouaegrhme,o&mmo DRO00AZ gramis toyP.80002erasns, phiEom O A980Q) Bams to

Restyed o s idlult i bt Pher e BB
crude

sb:as emmmmmts raeotematenrd roadal$ vmetalfsali ofpeganic iyt e

gtrlﬁ 2&{%?@%’0@1}%{1 ?0’? L"é’%f:‘?ﬁg gotetalg e e '].jt OF E&}:Jeérjihg%'eﬁal salts of

opfHnfdicide it the culefeed:ude product has a total heteroatons

o S5t ety iy B S Spop o

R cmde’@ccpwmd&télw,tk tHelvoftacthgeohditompiat76:130%e 8642 0%6,r90-110%,

content of the_crude odugt be at %
300 THe ot the ARLGRVIEG0L ot CEei B RLmER S AP Bravity of
tROGh & Profict fsBRONLCT44E 18:30061t6-251 N cert ai n enbodi nents,

the crude product has a sulf ontent of at |le 19
bt 1 Enesrainmbodiments, D98 BrduY Bo7 Bespe ol B ag! bost
o?ag%t atShbé& 70% oP&ue L Rasskty 39 fudk Bd S 1l dowde eﬁfhﬁﬁﬁi&ltspﬁ}e crude

crude feed. In sone enbodi nents, the

reeshwetlies aciscasify it tage pf KHes, 205079 O&W%Q%MS%’Pf the
c%@de]fge% olﬁ)gprﬁé"&nb%ﬂhﬁéﬁ'ts P:ﬁ%gcgﬂ"‘@ o®thelcARle prddiee it e@fost 90% of the

enbodi ment's, total nitrogen content of the crude

Wcositmf tiwaoyudedeesitwhilsshe ABI gravay of thafade raoist ist/OrigQte 80-

12D Bl St RE1 By RS Ry 09T Cr e pr ocuc

has an tontesdmbuidinmentyethe coxie pruductthana totad hsterogtogss copfent of at most
,at | 0, 80%

45238 bS50 O oo

@ﬁ&é@é&dﬁﬂﬂ Eéitalrbélﬂjoﬁmi\&rﬁs’ dgerude pridacithapt tawldaemqawm content of
produc

most ~ 99% _at 909 t st . 50%
s 1Fooh et S0, s S by St e LR SR oo Bl of
the crude feed.
Tn some embodiments, the sulfur content of the crude product may be at most 90%,
at most 50%, at most 10%, or at most 5% of the sulfur content of the crude product. In

certain embodiments, the crude product has a sulfur content of at least 1%, at least 30%, at
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10 of the crude feed. In certain enbodi nents, the

crude product has a basic nitrogen content of at | east
1% at |east 30% at |east 80% or at |east 99% of the
basic nitrogen content of the crude feed. In sone
wigoos/oee3ar S, the oxygen content of the cruderpTWwse64/042139
may be at nost 90% at nost 50% at nost 30% at nost

10% or at nost 5% of the oxygen content of t he
least §0%6 o ebldast P9V ob theamifranpisThs e Spksdients
m{ggg%@t@ge;}w@ﬂe BB 510 fudfs 'Ri-lzlo‘?@%b 1@&%, aftgoLm% of3Rkulfak

or at st 99% of the oxygen content of
confent afithedmudededth. I N sone enbodi rrents t he oxygen

i S A 148 ROt

90%;rat @it 80%%, htheost L @2dsorfabegst omoftotal emggm qententof the grade

taI ontent..of carboxylic,aci 0
bRyt i SR pISUEHES e B o
at EB&&UO%}% le@kt 86%§6r ablan DoVihuf ﬂmntabmtrogdn cohtentad Ml;del f@ed.
acid conpoun in the crude feed

rtain
enbdBFeRHERbodimEnts, basicniFPe FOpteptal ﬂzf bfe protiut may at most
95@%&9&6%' 90%, atfbst smrm%usdmwfor at mb@ 3% ofltRé basic nitergst content

% at |east 80% or_at |least 99% t he, total
of dhmeradn feed Ip spmtain gppodimenty %&m&@lb’? hips g basi. pirggen content
of af fellst 1 /g aBIRAEE 3R Ha5EH0S or SALBEIRA oPIhE BENICNIRY P Ontent of
compounds may be’ reduced in the 25 crude feed. In
the omede Eesodi nent s, carboxylic acids and/or netal salts
of gl &g &].llﬂ&{tg%lc el ®nfeEdhtkSdrhde prodlice Rty B@it‘iﬁ@t

non- car oxy |1 C cont al n| g organi ¢ ox en COI’TpOUﬂ S.
9%yl mogt 504, atindst 38%ecatmenst $0%6s ey mPst SYoofthe PRYBEN eAnteshplihe

L

| ‘l%satrh@s@m‘h’elaallehsy 8&%mnrat lesﬂé&t/wqfsh@pwewmﬁ@f § gude feed. In . °

d / (] - v
<0l ot TR PRBEHE Ao s s o
T@RII0G0%6, ok so-smme axyyeenneohifdng crode feed. fosemogobodiments, -
t 80% 709 t
o St aaRat oS A oo TP oS8} Ry BB s,
atithéxtl B0, dt Snost 109 at meﬂ%% aﬁﬂamnten’iaﬂme edrbamyli¢ adid egmpnunds in

at rmt 4%of e.TAN o de.fee

58,3198 e IR ST ERETP Gl WA S Rigdoct SEs ipl bR f i dbetic
a&@&ﬁﬁﬁ&ﬁ&qﬁm WE22 804403324 38 xeaetcamve of atdaseao% efibe oty

at | east 30% at | east 80% or 3 | east 99% of the

contspy ef caghspryligacidgompoppdsap theetydederd and t he crude

Pr odidGhmBaSibaditheRds, %Eleat:d b@asit otfken 3bmpAAds maPhe rediiced in the
| east 80% or at | east 99% of the. TAN of he cr,ud

cfudefred. Acomie gmpdigents farbox éreacisis gad/er = OXﬁlc acids
m%g 'B%) %19411}(9&{11 Qf(ly € nBk Eﬁ'ﬁo@gg /c&{tatﬁmg%tgﬁhlc %ﬁ&ée‘é cBinpounds.

I C acl at nost at nost 70% at, nost
CatdRiylisracids andeom- caﬂszs:ylm contrénieg rEanie eXHen epmepoyndsynashde

e i

spratoscapib metholc(faambmple) infrared gualysis, OR§EgOELrODGIIANMIE ST
t he crudﬁ‘ feed. In sone enbodi nents, the crude product
chrpppi9gRRhY)i n its nol ecul ar structures, from

The crude product, in certain embodiments, has an oxygen content of at most 90%,
at most 80%, at most 70%, or at most 50% of the oxygen content of the crude feed, and
TAN of the crude product is at most 90%, at most 70%, at most 50%, or at most 40% of
the TAN of the crude feed. In certain embodiments, the crude product has an oxygen
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10 0.05-0.15 grans or from0.09-0.13 grans of hydrogen

per gram of crude product. The crude product may

include, in its nolecular structure, fromO0.8-0.9

grans or from0.82- 0.88 granms of carbon per gram of

Woses/REpguct . A ratio of atom c hydrogen topetasiets/042139

carbon (H C of the crude product nay be within

70-130% 80-120% or 90-110% of the atomc HCratio
coffent dfat asides, heleskt 30%,at ledlst 89P0 dugtleaat ¥ of the Gxyese centent of

W t % of, 15 C o o7 Al %
o e e e Nsotoelniing (AR SO faB 108 leble So% M1 Bt 80%,
oriamehétemrarmsmefmebaﬁemuy smal |, and/or that

hydro en i s produgc n situ 0

i Atene s oAy iR g ool b i aRA B
mSaNRlts SHRRABKIRI Uchis of Rtendkt 9'@% 0 RELTIA, i abtb st $6%, opatmost 40%

ram of the crude product: | east

it S0 aada Conteny P ERAE- 3 boRy R S TR OO SRR
wftﬁﬂ 98~1§b‘ﬁ:t §0- p}!ﬂ% QR 961 16%% of £1@ nBRBArbd:Bflic Cothinthg bddanidFoxygen

I'east” 0.0 granms, or from 0.001-0.5 grans of

demmfmuqudh a boiling range distribution
bet we b&&lﬁgﬂ%gl%oc eHrodctifdudéstin iRindI QRS sthichids, from

rarrs rom grans of hydrocar bons Wltth
£

0. bi}ﬂllﬁ rg@msmgmmjﬁ) 89-pilB mmmfbmrpcr g of

c Oﬁle;?%éd%l\g %aﬂ %J&rlldg i E)tg %‘S‘,’%\%&]ﬁﬁ!ﬁ%&@“ ?‘Bmf(f 95‘9%&195]6% 0.82-

ocar ran
0.88 gfamstmﬁtarbm mgmeofee@te p@dactd Aiato of aomis hydrogrmte, atgmic
001 0 .
cxfpon PLEAR e KPR 85 Pl 78Tt s 1dcho. by BoTE A

atb@EIT T2l 6f thie arnde 3@ A:catdc Protiodt alRaic BV@ ratiomeithin 10-30% of

enbodi.nent s t cr.ude,. |ncI
(6 e R it FUG P e RG4S Sons B & Bylogen n
theiptdtest iDRidtvVEY shallgad/dt ﬂthtrhyﬂtdgemfs potiduactd lmsmn 100 C at

0.101 MPa, and/ or | east r ans d
i ¢ nlhE Ul EORSL B G RPPTBSH HBERORE] LR

eabslim s, theddrudd pt&ihct\tﬁauddspp@ efih @m@etumemmct tahlast 000

L TNEVCE TR MO T T IO
k190 *€HPedd PRIPhSat 1dabie. ctntgé@ns Bf@@tﬁ@toomts frameothydrocarbons

napht ha content of at nost

wih il reRgp RISRULpRergeeaiOBF CaRbalh o5 8 dchOl MEFs o4 gt 0.001
%ﬁ:@ 5&41'%23’9 o PEE W&Mﬁ%ﬂ with 2ihgRHYe disttitisn between

e cru rodu distillate content of 70- 1§£%
281)"(18@%006C 200101 MRapat leapte. Of L grams, g% foe §r0&%:S Fpms

hi()t;rgtg:ebofng Sith a-gaﬁmg rﬁltgla Idisﬂ’fbﬁ?&%gt@@n 30b & hRd 460 IR 0.101 MPa;

gram o crud roduct, 1 n a range
afid miieadt COOIﬂ(g‘tarﬁs Br gomwg)m 0.6 @ants. hgqlrambon@ with ajpiling range

t he crude product has
HEGEon S Ben 0B € 5%0% at@‘él%“%“ or 90-110% of the
VGO mosahe I&hlbﬁ&nieh@ theromste phaindt 1nd:1nd&s,qme ganbefdiude prasuct, at

pesd Wi ot P O Ay B A hiSE 0P

OQOQQ/ﬂPa%Elogﬁtﬂéﬁt 0. 0010@&n99ﬂhygfoamnmma aﬁnﬂg)raﬁgaghmmuon
enbodi ment s the crude product has a residue

beRERHE 61 ang0q 3Q a5 0.1 VP

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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10 120% or 90-110% of the residue content of the

crude feed. The crude product may have, per gram of
crude product, a residue content in a range from

0. 00001-0. 8 grans, 0.0001- 0.5 grans, 0.0005-0.4
Ws/0680901- 0. 3 grams, 0.005-0.2 grams, or ScPisibednsziss
grans. In certain enbodinents, the crude product has a
MCR content of 70-130% 80- 120% or 90-110% of the

MCR 18 @dsxheethb@ﬁmem tloer arokde freddt hashidistillats goent o 7¢ HWaci0-

a o t.ene t
88 o irdiovae B UiBl S BaTeT PR B e T Rl Copfeof
crfifie rh&;cemusdee,fpeﬁgkamwfcﬁﬁe pmﬁnctmtaomgeme 00004 -Cs grams,
asphal tenes content of the'crude feed is at | east
0. @g@ 3 gramse ol 05004 SB™at | east 70% of the Cs

aSphﬁ'cEﬁﬁ;f?émﬁ%&&& (}94 rédudelitas af G0 cwﬁtgﬂtﬁggﬁé?ﬂmo-
content o t - Ccrude pro uct is wi.thin (0] t
13098 oz 80l 1986 o the G contentof thesde foed Ewé’m&?&%

. pgg&gﬁ%ﬁ}%&ng .S’f}?g. Bt LENGS cERBtaA rdfe R (0000B020

g a relatively stable MCR content
graeng, §. @mrwammm%mmor&ww B@MSde feed/t ot al

g;oﬂlﬁéfﬁm@eﬁ%&& e g 8 SAARS I Sduel BfeiFor 70.130%, 80-

enes co ntent nma nbi ned
ltll%,mr@d-u(t@’/&aaftlmtrbn&mtqomant of hezerydsifendi T'hp erude produgiaay have,

L@%{{l Pt, S bt %Lg:?,ﬁn‘g.ﬂ&%%ggteml 1? au}igc GoMAEo000 - @ ams, 0.0001-

Vi SCOSI onents iIn e Crude
ofsgeshns, Emnoﬂﬁ 4@@@ 0901-9 3gnms;wﬂ 095-@r2@§n$, oet 0@ 1 grams.

asph Itenes tent d e t .

be r@‘pﬁ’@ ﬁ #ucgh%r STge pr O%W&BWSO
mmhglmrw% dfmumdm oaﬁdnmfmmme;femumﬂe thieRde produgithas a Cs
m ere esente
aﬁnslﬂssne% epnipatelat n%Oﬁte%\{/h@f mP?é@@ %o PR TR %"b’g idides &S’ﬂ?ﬁ“
csﬁémaﬁﬁ;ekﬁldb feetl N @dfrrmmnfbeggéenﬁ tgsgs g/dphalmngsgméénm;bd]itmets crude

e in a range rom 0.0
o S al ISR B06, of 3t et JO% of e G P B D Epe OF i orude
fge'a%?le F&mﬁeﬁtcoﬁ@n@ HIRSRNR! ;Ir&ﬂx@ﬁs qmmt:ﬂrmtso% of the MCGRacent of
om1l 2-2.0, or 1. I%ﬂ}fsc ertalé ¢ crude
thfrmlfn@ntlg somm@n'aqdem@tﬁ@ ﬂewems sPSResenss soRRtt of st
fﬁ%o i W%%fetm%%é‘h rel@ivelPsiinI SOUR @hteiDaky Defaseahie Aibilp ST the
0

content of the crude feed. In sone
cent detidfietalt soductmixdwrede product has a MCR content in a

o Bt s/ BE s dephdchl pia; HIMCR, content may be
cﬁﬁlbinbdatocp‘mdime & emthenftien] colaiidoship batwesn thekigh viscasgpgomponents
891{515”‘9%}%@ re15tgm g%e%ﬁsc%sﬂ Affbond %:Qﬂ@ﬁ@ar@& {85 R o

crude oduct .

»elxﬁmple r&sumﬂmd:m rftesl Cstabldmaﬁemsl eorm:nb duta crndefeed MECR eapgant may

atoutE B Do Yot o ptuta re 0] o RATF e prpduct

MeRabmsit nkbe égzlrraseht@& bg E'u dte pm<ingy be aam@éltmt(a'l ty Sh tm;ess the
aSS|st|nsta||z|ngtecr t

TeANGHOR T B HISCATHY BRTRANENTE [ oRAnfeE 5 3F th g product may
Befiﬁ‘h Binbe £6HM10%90M0-9088)10b2d-86% o€ B Bsop@igbotimentics s of
wat er Separati on abi li'ties of the crudeﬁroduc

N@Rw@mtgntwéﬁwrcm@@rwélﬁfép 5 asmpaltrss coaieP i BERESad She

gog;rq £abal ysts described herein to the crude
pr oduct “dufi ng u
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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10 treatnment. The crude product produced from
contacting system 100 has properties different than
properties of the crude feed. Such properties may
include, but are not limted to: a) reduced TAN, b)

erscosity; c) reduced total Ni/V/Fe gpfiySivbindz130
d) reduced content of sulfur, oxygen, nitrogen, or

conbi nations thereof; e) reduced residue content; f)
60%,cte GoF0% o Glse MERahteatvdsheowndedined. The crusid peasictNiBR in some

content: .h) | ed APl aravity: i r
exguanits Spr LR T et B b o 031 s o MR per
g of@Alde pAkib@ns thereof. In some enbodi nents, one or
nore properfies of the crude prodyct. relatiye t he
Cr udla Srae ermbstenth e G i e e b et o
1By QRE0.D1 SRmS(2000001-0.081 gRehs A6 00000D1-0000Tigrain® bf total catalyst per
substantral ly change. For exanple,..i.t h@e %g& rdabl e
grem o Tule pRAduety %%P&V%Mésﬁﬁw Fiap (5 Fyde progit drng
tr%ﬂs bn BEG tieh@itnt. | B talalysERAP Lt dofiEsigd]Mbilit Riction, and/or

ther components (for exanple, sulfur, residu .
memme;rnsgpamtm;b' ifies ofithasc @qcthveﬁhe%wg’ﬁgk?mmaybe
cog,gifghlgg o SRANLAGE LR AR escBOF RMih &6 cr@8 profdbt during

ion, a not on ‘reducti on ot her conponents.
trddtment. t he TAN of the crude feed can be reduced, while

. | . | i
ar s o wi MABREon) Bl Eralhis Sl 10D ROHORIRY difre

ihan pebperdibs bfibelcrudd feed. dSuch peoppities may itichdebuherg gotlimitedte: 2)

BB o, B KD Bl st come

oﬁ??fﬁf,ﬁ)ky‘g'tll-xj ifiSgen &gﬂnﬁhﬁﬁ%nsrthﬁimff Qediuaaﬁmem&vlm goptest; f) reduced
efficient treat t uce TAN wit a s
Cs panaltongs cstepts ) regsed MCR confens ) eresred P Siapills D a reduced

- cOITR OF MBRlsSn Aiktal H@s bNMe it Adids; bR combihatibes demofir n somee

bul kK netal s and/ or one or nore netal a ort ‘
erphedimgRiz|oge AEOISPIoReTtes ShtA £y o it orelaliyg o hE Gde e ey

bObel @SRRI Whild diBerPpRiRtties HidGof eHangedss sk, o lned

g B e A
chid€ 8 fweitggﬁt'aﬁg sRIRaktlyUhafiRdBk BmoWitOR okl doipoasiiE @or a

crude containing 'sulfur_is contacted with the,
eypragde sulfyr) resitere NAYEd, g5V COD- B&Mimﬁ%wd&?gee&?’él‘?ém
cbﬁ?c‘i’ilng ﬁ{ag $8 SLdnb&ftatcl® {)1? TANTRYuchibn, MY nbQn rBRicE BRI thdral
catal'ysts. a

npl es of commercial catal ysts that 48 WO
c@OAGIENE.6 THis, e TANRNbY ¢1odefked cancheaedused. avhile asing lesphysisogen,

used as. d ' . herein i . : :
SBE28 1 355881 6B ot 0 PR e
A4 &, foEbRanpl€; A Msad BINEES] criiliR8 2 highKHA,; bubhisuifir copgghat 1s

DN200-  DN80OQ; DN2118; 318;.. DN3 o : :
+EiBa Dl 0 Rk e Respteor et e bty S oay
SUEaRE e T Sosen B, oo

; ; : ; ; s - and. ;

whi ¢ F}afglrygs Rsediin gpa oF marg g ﬁf 8$ tﬂgmvsnﬁ:ﬁl? may gw?u%g 'one or
nidrobak afetalsT@UAS one d7-nforéinetal SonSOMPp@ DI Al May be in elemental

catal ysts used to change properties of the_gr de.feedb
Sprmrearidihe foReoloycompPRnl hietab. g Calysle deribed herkin By be
it aHERAS e e ok a (ke AW prddRsor 2l tithBecome 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

48



10

15

20

25

30

10 not limted to, vanadium chrom um nolybdenum
tungst en, manganese, technetium rhenium iron,
cobalt, nickel, ruthenium palladium rhodium osm um
iridium platinum or mxtures thereof. The catal yst
R20b5066307 Per gram of catal yst, a total Col uposuszoddosz13e
netal (s) content of at |east 0.0001 grans, at |east
0.001 grans, at least 0.01 granms or in a range from
areGoR@Rblatedbo e ased as Gestiified heinnalvds HPSOOHDE22; FEMeR C234:

oot SRS couf g BT PR LRI o S BRI
DNCi@bwnm@mmpmmmmammm DIN2GDS; Lmﬂﬁme, léNéH@ht s

T o S AR ik

mg)ﬂfﬂ@%ﬁmmbgwmoﬁmm JRMgomgo:g gaaczma znmsgzmts zm
I ans Qr r,a [ in
2T6hisod LT AR FoR R L REEAaP T SRR (3

U-Pmt catal yst may 20 have, per gram of catalyst, a

Colum 6 netal (s) content of at Ie t 05‘-%891‘1' tude
gr ahmnmemb@amnt%)c@d}'%#%ﬁﬁém hangegropertis @b eed inc

ong Bg/ Ofe (Borfbrggg %Tqﬁle{afsq}ﬂ‘ aquPﬂ:Qé Eh18miN 218 meﬁl(&)QﬂclﬁHeSbut are

rams 0.01-0. 08 grans. ige
noehiaire tmevmdmmhdrmahlai myhdmd@zgstewwan%é% g

e AL i g i

orexhﬁm&tieséoﬂ Theachtilyst oay have; h@ gCoh ofwatadyst, 250tp qlpmas 5-10

RSy BB 90 i ton e

mﬁ@tﬁdzﬁ 000010 @@ms;mﬁoaoa/gmn@omomw giang or D0kH0§,grams. In

s&%}é@o&{n&%{; ¢ c%ystinci es GPlugmsl%nRen?an@i:ﬁ ladéﬂﬁyn *B%é Golfmns

5- g@iﬁéﬁgsﬁ Eﬁh@ies HOCSIRMH TS Slefred mmmphn@;mes i ’ﬁhqapataéwg@ay
rom

I m
bayn g AtgStolee A5 HERSRSP IR 4% EBFL TG} o oG p fgoddl.
grali€, 0. P‘P B8 tok25s, 0.00623L0109grBmE R 81006)-0M01 pramse or ..nor e

met’al s

O e o ool PSS T sy o
h%!gdpeﬁﬁla%‘&lr b1 kI Do FAE) dofloCofat Ichin@.0001 giaons, 2

to the total um 6 ta¢ |nth@00 3
leest 04 ytmsyatleash @ 02 graals mﬂg@nfarremﬂeﬁ%ﬂ e

cert hinas, #e Tud
255 YES DI T kDD 0 BB B ehle unelitons, g“g”:;ﬁa"““
fr6i0l 0000 1-DM6Ezaras ¢folunn frivietal(s) per igenbet qawaSE Je&Pme0| urm
| I hitsd 6
eiBE T el b R ol T clamBR(d Adtidopio 42 Colucss
n@fm@}:jl ments, Columms 5-10 netal (s) are incorporated
r deposited o , I
In c'g‘rSP pr@ﬂfﬁ)\gﬂ}lﬁ&m %a?al& ﬁﬁ:ﬂfd%s égo ﬂﬁﬁohlafcg}l%hﬁ eifdtal(s)
wHashk Blaﬁdlbleranem ﬁroﬁ@lolummh ﬁmﬁdmmmz 1@ir & molas mtmfélowm 6
|n or epasi t e su
Gotbmi et BB b2 At G ymojar oo of
sa(eﬁi oA FumSEUP PRt 0nay mnme:a@atﬁmfo ma cadardst In

d [ t | | t | | |
sem;w;b;d?m?nfs gt Be | S HEBR e R A P ude
cBr%{JiFth?anoJfbow ngxetaﬁgr‘ﬁﬁ?orﬁaﬁ' Hﬁﬁ‘e ReERGroBblemhas and/or 7-10.

or co nat’i ons t hereof, rac ide
Iirether enttodibesntshthe catalystriggludes Column 6 meta[(s) an Mmmxl Sfal(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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10 limted to, alumna, silica, silica-alum na,
titani um oxide, zirconium oxide, magnesium oxide, or
m xtures thereof. Supports may be obtained froma
commerci al manufacturer such as Criterion Catal ysts

wirkodwesbael ogi es LP (Houston, Texas, U S. A )PCcHusmog042139
carbon based materials include, but are not limted
to, activated carbon and/or gorous graphite,

Columnduhételés) andEplutha 19-mpeial(s)-1 & molas st é‘eatptab’é}olumng metal o
R 3 5 e ol naf B A Bige fod WLk from 2.2
c ormigrsoina bmbedinkats Coiennsis Ehmetal(s): aReinPgraeraiei, edeposited on,
For one
B AR LGl o et nbodiputs, Gt R el 17 07
c@ylsihapa witrColaha ie tlement(s) ate moaqmtatﬁcﬁiﬁ, g% depesitedan thelsppport
or, at t 180.A. In c N
‘@BB’%HW ‘ialé"b?% @ge%rms %‘ W‘@Gﬁ%‘%‘"’r fknlogre (e
sﬁig&ﬂ&l} theRwdightt bfithe c&&y&tﬁn@xﬁ@a&ﬁﬂmdﬂﬂﬂhﬁﬂ(ﬁm&aﬂ element(s).
added to the paste to as

t f th
Thaspeort MR be perout “‘Qﬁ%ﬂYdP‘aB‘feé“’%‘Eﬂ' exar S%gﬂfé’ﬁs ?aﬁbcgﬂ}’e??d
nﬁfEﬁﬂl@tz%oﬁtgij oPYorabififtioRBiHeREs FeFrabtofixid®s niag igblide, but B not

ext rudabl e paste a desired, cansistengy. Exaqn;r%es of
ligdtedjto, alﬁ@mad@hca@ahcaaﬂmmﬁtﬁmﬁwéﬁk ZgGOnipmy o Ge, magngsium

os’a'iasto& ﬁlﬂﬁfegmefeukf e GHRBndAVEO & BbiRfkGiaf mashfactiyer

past e extr d an cut usi %1 generally knovvn

seshiaa CYM'IOE Latalpstsond Tegmelogiso LB (H ¢t thorpys carbon
b@g g}%g:gxafs ?ncfl&{e Mt )éfer#gﬁfnﬁ?d to, AbAvEEd & : otﬁﬁloﬁg&oﬁegmﬁtﬁ

errpera ure 1 n a range
Efcampies&ﬁ' z2dBeCGnélode z-zpehtaawetmzeomemnm(lmw zeslitesp £8M-J grolites, .

s B ke "2 el o ol B il Rk et

QthlgﬁK@dlegﬂorgdettmﬁ%ma@ $.ANt her heat treated at :a

P S and SN 0M S00 8 W n 5k o)

atirageRiony dighetart of aeRadt 115@ #leaktnl 706k, toaaﬂeamﬁm nBrgegain

e,.support includes al um na theta al u
cERBT R Ra A bt s arepisd B i 2 aftost Bt et bRt material.
I Mee&ﬁbodfﬁlih@ts?ﬁ)aﬁﬁ is@ild@aote pasteito dsist 1d exthaionalf tlmPasia The

pha al um na, or_ conbi atl ons ther of,, am o
V@gﬁ anddilutesaciddre pddegsin, @ﬂgﬁa{ ?‘gﬁ?‘éfgadéiﬂfﬂﬁ“@ ive
11 FBdabl® faSe uQesired rcaﬁﬁsteney nga&plesgifams in6lad€ butras hot Qindited
grans as 50 WO 2005/ 066307 PCTRTS2004/ 042139
tQj @itede Fﬁ“h@életlf/}ﬂc‘,do sullyrig aid,apd iydspchlqrp ag enbodi nent s,

the shppor ex%h&etlea'hd @t!thl ggénehﬂly KaeWR bitﬂ%t@ﬂmﬁdnh
ot her forms alumna, a a al um na cont ent,

mpthods ofd c@tabfsbmtttmg rneth@dSrtsaﬁg@ ekrtaies. Thoesodaipumay b heat
t:gatgd & agna;gjﬁgfﬁre iR % rihgl FmSs- S0P Eor gieh ey ped pQ'Yod of time

raction. T n sone enbodi nents, the suppo

(fmyxahtaﬁﬁe frt0.3-8 hers Gund/ognstitehe ragistinsaonten.of te hagt
E t%ﬂ(aéfl C‘E‘FEE E?eﬁﬁ(eﬁﬂéeﬂgg%%%tesm%r AL ace{r b %ietted at a

téhpRpOurt raageafrmtsso-rmgo YEor 061 20@ ) uts forgn tgesv@peﬂt haying an

known cat.al a ibon techniques. Exanples of
RHeE RPL: "f)‘?’é f%ffgﬂ ‘?,‘g described in U S. Patent Not

6, 218 RA8in ehdofiaRinisCthe Yuppbrt alchidedgadtith zﬂdﬂunta,ah&a Bluinddaodelta
et .al.; and 5,744,025 to Boon et al., ntd
alumina, alpha alumina, or combinations thereof. The amount o gamma alumina, delta
alumina, alpha alumina, or combinations therof, per gram of catalyst support, may be ina

range from 0.0001-0.99 grams, 0.001-0.5 grams, 0.01-0.1 grams, or at most 0.1 graws as
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10 Patent Application Publication No. 20030111391 to
Bhan. In sone enbodi nents, the support may be

i mpregnated with metal to forma catalyst. In certain
enbodi nents, the support is heat treated at _
wodeeTREderes in a range from 400- 1200 C, 450ct@84dodins2139
or 600-900 C prior to inpregnation with a netal. In
some enbodi nment s; :E{egnatl on aids may be_used during,

dqmrmpa:déw weay diffrackion. samygmb@@@éhw’é’ﬁ%hﬂs either alone or in
co r{ﬁ ?gﬂ% el ?Lﬁ LAGLHEE Anth! hg:nf“ BERRAR BF support, in
Sty ene amohet et faacetic —aci . anmmoni a; of

a fyd ﬁom@ 1th24 grofns, 0. hoe@m nr @ﬁ%ﬂcﬁﬂrmmas detgrmipgddhiyistay

o Sl W, QbR B L o 3 .
graniB, 0 least 0. 50at s, ay itrlens) 0.8 graisef ﬂm afhynma,rnstdaﬂenmned Typx-oy

dlge .heat treated shaped support having a substantially
BBl o| atj vel y uniform concentration of netal often

pr ?Vsl,@ﬁ&tt éa%ﬁ{yb?mbtbe@t@h?eﬂ tuﬁmﬁ gﬁﬁ&ﬂltylkﬁmﬁataly?@repmtlon
catal ys a reatil n a S
teghytqyehy Expnniestof catalys “P%w%%md‘r’aé‘? o& ? yNos. 63 333
toaéébhuowt Aaf sbbe, s%aﬁa‘isﬁ&lov Medl b estss 744 0p5ap Boen & al., and U.S.

catal yst usi népgver ay net hods are described in U.S.
Pmtérwllmsni’@ iénm Moy 20D {3 t1=‘\|§h&“20030111391 to

Bha SIBS ﬁ%«#ttﬁglgf, e Sppot ﬁhg inéknatéd AihimeiE Yo foem a

mxe e mXin qwmant to forma
cmdyannhscesmn@mbe@mm@,)tm stwppré istheny @t teIRErasis iR Lange

ﬁ%%oﬁ&d & (391 80PROK }eéﬂ-éﬁdﬂ % ﬂﬁxégnéﬁ% Wilth Rhetal, In

m’°XI ng equi'pnent . Exa of ~suitable
samaenﬂg)daqmtqo iepregniatiest aidemayibyised slunrgtmpamﬁm 9f‘§lﬁ ntplyst.

St 034 SRR ol bt

agj@ (EDBA), ymmo nmmmmmmsmmofgener al ly known -devi ce,:

ot ceyie boetip oL ke PPl B adlihte Soporaipg e

o&nﬁm i5a0ama1Es) i hegictreatetlishapiel eixt@es ufmlspcﬁt Coveraymks)

it S ALl

rélﬁtﬁrélyﬁﬂlf&ﬁn tonaRREasnsRBethl ofigh i:ﬁﬁtdEEBerﬁﬁcla]f daﬂtgrti%@fbp%ﬂﬁ:s of

e e S o S B B SRR o e

1R RAHitRPLR cathlyet. Wtﬁdtﬁ%& piBate b%tﬂ?ﬁtusihg eodriagl niethods
the presence of hot air and/or_ oxygen ri

areudssiiond w151 Brtent ApBioPdsGriongls. dooion [ Ris s B,
[ eMDYfe o Nl & h@m!zai gfa&ld%ﬁwaﬂtrn@tbeaﬁlxem siitaBRikiag

of the ums 5-10 msta S are converted to the

equipmernt pnfmdnm@@mﬁ Hianetal(s) 3supporbiniidvree kit dplH@RE 310
n&?a\i@\f&%gor{ &ﬁﬁ@hﬁg%@ %mﬁ@éxr stifedble Hxﬁ@eﬁglphﬁmt |'E%amp1es of

aures I n range rom
sﬁ&b&ﬁﬂxﬁg(eﬁmpmwamqhhb tumblmwts:@@mm shstibwowm@, Mullegmixers

ELETES b ol ok gy,
ld&lb\inhﬁlhbter eag gwefanly rkg(lmg ?GSML mﬂl&ugablyrﬁbﬁﬂds thedCofyans 3- 160
mSaK PPN Rty bcpelgn otboteaie R g i L Bty Bl
AHipthsGatRhtalls) i) SibSRmiats hbmogéﬂesusm&ﬂq&fsedi in the support.

conmbination with a sulfiding nmetho
In some embodiments, the catalyst 1sgheat treateg "at temperatures from 150-750 °C,

from 200-740 °C, or from 400-730 °C after combining the support with the metal.
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active netals may be substantially dispersed in the

support. Preparations of such catalysts are described
in US. Patent Nos. 6,218,333 to Gabrielov et al., and
6,290,841 to Gabrielov et al. In certain enbodinents,

w0 Wedder Ui na support may be conbi ned W t hpEpiysIH042139
15 5-10 netals to forma theta al um na support/ Col ums

5-10 netals m xture. The theta al um na .
SuUppRIsbinCembodimefits,the catdlyst maprbx heat reated/inishe presence of hot air

heat.treated. a t enper at ur e gof Gt
o D S & oAt s o Bep 408 € ot oo remove
vihiilb nAtBEsitRhapA Idst aonioe of thedfolamnd H46 meRBré\converted to the
Typically, such heat treating is conducted at
corgspadineUPed o¥ideat  nopst 1200 C. 20 In sone

enmb ogi Jikp embodiRRnts, HoRevdr, the bthigst niaytemeR uehted it presdnce of
or a support prepared

as descri bed herei e o
alg gt IperEtuES itha ER0ge BBt R0 Caier pample, S‘P‘BW%O gg%/‘Re?OW 400 °C
of iy 56@*%%155 1ol of BB i ARBEH HBAUS hduRftoS4RRRa Bority of

cat al yst y |?1eg uge

Colum 15 netal (s). For exanpl e,

thetvolatilenomppeentzeitiony ennvertiog the Golanns 10 Retplato e meta) exide.
It el Bt St QYRR oo Y SHRGRicRAY ket

m Crons, m crons, or

Whencatalysts Eegremvaddn thismanner inmotnbinstionivith 2 sulfdiag methed, the

form enbedd | t i

agtys nbeg%iﬁ%'?y ﬁ%v%g%nrﬁé%lg‘odfs & gé(@\nh%‘% gtuﬁ%{ﬂ's up gor t anﬁ Sgﬁg%a&lym
afdesdiibed in 1SS NPatait MNoe.ad, 21 81388 hnGejurizdovtad ak,and 6 290,84 iloyGabrielov
E‘?{ivi ng a pore size distribution with a nedian pore
“faneter in a range from 80-200 A or 90-180 A or

120- n3Rrihin efbiotinehiga thee aluadied snpportinhinbe Evantingglpwitit Columns

allows, ipn so enbodi nent s t | 30_por ti
Seiquncias 1 g o s G QEAPoT o e T Bl Rttt g et
almldisd éutﬁ rﬁFMﬁ%jqné BQP mdlﬁis’iﬁmdtﬁet n@?l tbedéh;]d'e&tad ?thﬂ:em;t)cﬁatu:e ofat .
support), leading to less netal on the surface,.than
IGHAA0Q °C5p ERSPRGETabyst BAving 2 ROt Sig S LHGRR ¢ Sopdian Bore

deRleftr ¥4t leds R ONETHIOMNG ] SWER heéat trbating ROcon@Scied di®in@eranites of at

the surface of the cat al yst extends the life and/or
most B001Ce activity of the catalyst by allow ng at

| eas | ithbPa E0MMBerbial Supforbor d sappordf
t ho. Indn %‘%ﬂ"gﬂ?e?r?b{hgg“eﬁs {1 itiecn Saliftil o P

PROTEUS? daarigdhemin) mayde sembined yrith 2 erpertedioaialyst and/eradalk

nagefg}] tg{,}glggﬁg,glsaﬁé erhBYIRMG, g:gg&,;@&e@myﬁ YRR ks

ring contact the catal yst wth a crude

letel@d). Fomieranagle,dbd supperted,/catalyst anidfog thebulk ractalpatabyistmpsbeof

th at al ystss_ ¢ ' . j : -
ot e SR B gt B g BEROL 0TRG5S s, o
AQxhickens: ' Pietp@ivder may beodombinet! ovith sapyiwstt ta fisrinednl epbedded aratal

or der .of Col .6 nmetal in the .crystal A

cRHES i prtetPmety L pofer B oo Rien J il thForPind then
egﬁ??ﬁ usBy stbﬁieﬁi@fﬁe}idrﬁq' ueeﬁ: fofth agatplgstidhaving a por\size distrlibution with a

iffract]on nethods. .The order o efren al in

TRadian gy %fterrlalamgeém{ﬂomr#g %Pﬁ%"r%ﬁ ogﬁzéfaﬂf I et al

i N t eenBRim the ¥dtalfst Wt thesugpérBallBwaEH sbivie 6ABREMEY at leest a
order of the Colum 6 nmetal peak in %;rz5 x-rﬁy
partioniof Eeiresial dpeeside updes thetsHdaces amﬂ@e A apstal Gatlg (for
egﬁﬁgﬁﬁ chibe@ied il the SR | 16,diH31t8 lesP B8] brlth@ Burkecé 8¥n would
IfTTraction spectrumof the catalyst. From .
otherwise occur in the unembedded metal catalyst. In some embodiments, having less
metal on the surface of the catalyst extends the life and/or catalytic activity of the catalyst

by allowing at least a portion of the metal to move to the surface of the catalyst during use.
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br oadeni ng and/ or absence of patterns associated with
Columm 6 netal in an x-ray diffraction spectrum it
is possible to estimate that the Columm 6 netal (s) are
substantially randomy ordered in the crystal

Sid 0ed0kR7 For exanpl e, nol ybdenum tri oxi de ap@nikkdsnazize
al um na support having a nedian pore 15 di aneter of
at |l east 180 A may be conmbined to form an

THe bl Sasymbyddahe surfacd abthaatalyst shrongh erobiva of8ieysetfegepiihe
trioxide has a_definite .patt or exanpl e,

ca E‘F’Tqﬂr'lnﬁ.co’ﬁf’éf’f'%ﬁﬁ sty ao?’&%onfﬁé’{peaks). The
al umitPR4IERinHNA/ of nﬁ)ﬁh%)éﬂf tHecotiponente ofthy caialystedtangeseiatsonie
at ,a tenperature of at ast 538 .C (1 F

crpoginrate: G BEHORYAL Pl DG S oetat Lo s bfide st

stu@ire 19 h ¥iHRRETyFhtohis dbrbf @l Ginel inftheaystalstructure of the
spectrum (for éxanple, an absenc 0 of the DOO der

enplodes cawlys's e oEipp BEHK EANGIR GRE e B wsing povwder x-

rag BREAGEE MehBds. PiheRPdeR 0B EIEMEthl ietal Y He@ulystelative to the order
fructure paraneters include, but e not |i tergetg

ofistementa] mefel e the peakoxids macbe delsEmingg bY SOIBRAINg e order of the
Qmbicnal | h IS L SR ai ettt RaMEs Sxide to the ord

CRER IRl PaR AR 3R, irehof SokEpr B o e

uantity of pore sizes versus
offile Goldina Ketatal peakiinen meay diffrastion spertavn Efhe gatakyste FiR e

size. 25 distri i ' 20 A,
brleigg o oniagt yaRaliR fosbBatel i OGRS O iy B
diffhition spettride itib pbssibie to@stinaje thabthe Colymmrometalisiarsupantially

am of at al yst ve a pore size distribution with a
mﬁ@ﬂﬁéﬁf"ﬁfﬁﬁé‘lﬁﬁ%‘m@f“g "% range from 60-200 A; 90-180

A, - TR edaipiddmolybddmfin ridRide and theaiumena sipport hawing smedian pore
catalysts th i nclude at .least 0. [ A .
cigmeins ot st 1B) Ao besemingd 1o i an st i diE fenlitibiide

G Mblgﬁdéﬂﬂnhﬂ&d@hmdicﬂﬂitmuemdﬁﬂI&Edmgrie,ideﬁaiteﬁ'@mg ooz . "+

from 180-500 A, 200-300 A, or 230-250 A .l n_s |
s Qnrpeeh, Theisbianigal S Sogids e iy teibeiiied gte
teﬁ{péfaﬁwmt RAstis38 At (10085F) thHrodice Réatalys #at ddes Qorexhibhi a

e

ast 180 A, at least 200 A at |east 220.A at .|lea
it iy el DGR A T2y SETPIRR ST KRl AR pence

ogjéﬁ_})tmég%%?l ly at nost 1000 A. 53 WO 2005/ 066307

4/ 042139 The catal yst rmy_hage a pore si g,e.
di stinisbme ewhodiments, sataiyats ey b6 charagterized by pefe STPctrg, Yprious

: I ited 0 sr8 Biakn®ter,igofe volume,
p‘?@t’@f@%‘? 9%%‘?9‘?1&%%‘?‘8‘@“53&&%3%{?’? but fg‘% Wi t h efb redi an.
syrfaceardasa omtoenbiniations theraefe The ostalys meychaye a digtribuiionsof tojpl
120 130 A . Wi | 0 : ;
APt pRisih e ore SR> Hidtnedlad PUrBLiaPiER f hpore size
didiribiredremnaybbevin tatringe A5mA30- B0, 5650038, Ar 6@-3801@ BN

di Cln i di .
R Badimolsd TGt mafing it B Prsf 0TS BT bk Mtmififieh gl of
cﬂ%@ﬁ%ﬁh{ a poie Elzd flrﬁtﬁbuﬂdm&ﬂr ! @?wtﬁm pore gx:\gnt;r it a fapgesfrong 604200

a .

A bartd B o0t A20- 100AT Tn S o eier eflysthat incjude a
e s s ot aoon e

I N |
rupien D Qiegier A ronge Bom 1800 B 3003004 4 BAER S B HRsomg
efbbodifn@mb, ntﬁe?:ﬂéﬁ%xgécﬁéﬁﬁﬁwfep@f thOPSe Sfze BiskrBhifibn BuMBRK 120 A, at

pores | e size distribution have a

por e A
edstalF0 e pt lost hS0VA loast 200 Anat lenst 820 A, aseast 230 e @F ahjeast 300 A.
Such median pore diameters are typically at most 1000 A.
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pore dianmeter. In sonme enbodi nents, the catal yst has a
pore size distribution with a nedian pore dianeter in
a range from 180-500 A, 200-400 A, or 230-300 A, wth
at least 60%of a total nunber of pores in the pore

Wdﬂoﬁd«%oﬁ' bution having a pore dianmeter w tpefosvoscdise
A, 70 A .or 90 A of the nedian pore dianeter. hi sone

enbodi ments, pore volune, of pores may be at |east 0.3
c N8/ The ca&lybmmhzﬂe & pors size distripution with paegian oy diapster of at

t di L on
e e R R L gt i
withg nﬁdiaﬂbmtdxdi’r&wer figa snpefremSH0ZS0d £00- 1494, 0p A2l 30 A cwith at
o e S B o B P AR B Ryt
w&&g 4?%2% Adbr 2dt .Qi%ﬁheﬁlni’ég‘l;dg%{o& dJﬁheStbledﬁt‘.erthfﬁﬂemIBJ’dgnem the |

| eas or, at. | ea u ace ar
catalyst hass PosT e FIRERTROSTRm ﬁég'g g’@“’ﬁyfb ¢t 1A g0 A,
with ﬂeas%ﬂ%%@a totd nfligbét of bbre§ ﬁfﬁx@b&e@ﬁbﬂﬁhﬂi&ﬁ&rﬁh&vhﬂa pore
catalyst having .a pore Size distribytion wwth a nedi an
dipmeier withind dv, 3?4‘« & 2% Eg’éthtrrmmes‘g@n Retray have a
" &sikze Gtributi
v Al B e O e it i
atzazﬁt 1@/1@, at Best208 dv braatéeaatrmwa@:etha’qﬁoa’o Rl ‘F‘F’gﬂ of pores
300 np/
s BT PR® alripitor e Hﬁ" e catﬂ’i Kfft %%@ Zectte median
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content of the crude feed, while maintaining crude
feed/total product stability. In certain enbodinents,
the third catal yst nmay have a Colum 6 netal (s)
content in a range from 0.0001-0.1 grans, 0.005-0.05
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at least 0.5 grans, or at nost 0.999 grains of theta
al um na per gram of support. In sone enbodinents, the
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grans of al pha 15 alum na per gram of catalyst. The

o Abdgksor NCl udes, i n sone enbodi nents, at neet/US2084/042139
grans of Columm 6 netal (s) per grani-of catal yst

or i e R B SRR S TSR B e
fed’diﬁhﬂi 1{15 fomeataﬁed aybdmpmnﬁadf aafangam@ﬁsemoo ?c demsao RC, or

net hdro t ake t.he cr imly
3370 4 o Ba/GP roiet BRAGHER OB b GRaHRE A LESE Ay o
mmm mbsONIBMER 50%; 6t MHBY 1084 oﬂhe Mtﬁ#ﬁﬁdﬁ}ed

th de feed tacted with the fifth
Fiydengsn gencreion sy ba et H0GH RO 1-30 RS WA NED, 018528,

N 3/19'“ BrreQirad g(éin&f gﬁgaf B8 s 3R NAADFE codvitt ohélt%d%g%% R take

the cru , 1'n sonme enbodi nent s be in a
S0V tyoodt 70 2785t S¥/akBIOSEL0YS ORPIEPATEL Yent tofali8i/V i ot of

T de product produced from contact of the crude

ﬂl?&&cf’%&f‘h the fifth catal yst 25 may have a TAN of at
nos in &H%4n eatbodinsntsSHifth fipe wbeatal B0 (ififtrcatalysivd includepfelfmn 6

G oo p 5 o it O B S 6 OpbAG e

dihritifion Wi mmamqromdmaafmfm Teas1 1180 Aaaiéeast 220t Ayt loast 230 A, at

eshEh 2} e it o et b LR PR el 1 e

at AR 0B gah:nsnga a :ﬁ@ﬁgpom graiob ef Mﬁéﬁlﬁ& patmgt suppat. dn some
ore Sl z | Str uti th nmedl a i amet.e
mﬁ%’dw@a ¢ the sepoart iptan AlghlumER CATRTH P60 ma%@[?

Qkan® bf wﬁt STHefeathlyst fablikds| mrsoﬂwmtaemmenﬂs en&rosrazn

t 230 A, t | t 250 A t t 300
graps %&oéf@gém& fal(yf i B cPalva Aok lent: 8000 A gt Colugin 6
: m&ﬂégf?er c@&m beasdly?. B BB hbodineh8ARé CQluﬁmQSrrﬁéfﬁl(s)afe :

| ea rams, or at nost 0.99 grans of theta

’m@vbﬂwwa%ertgwmnof support. The catal yst may i ncl ude,

in ?@E@taﬁ&n&ﬁ@d&%@ %@i g\g&%&l&@%?%c@ﬁh?e]fge% may be relatlvely

enbodi nents, a total o %‘F‘b m, 6,
lowréfontxamples from: 0.94p 590 m mg,rlaﬁ%NHx/@r P fm@a!tleﬂ %%Nm fm)

wl%g%ea&uc%ef@u?& is Qﬁl%@éh Wi O SRt tﬁ?&t% teypeR] hﬁé {5 rafigtrom

gram o at a yst SOone

316+4D0 8C e §20~B’me"0mt ﬁomr3éﬂ-1360 OE. Nethyidragen umkedny theerygle

feef‘olfosgm%lemgg%& ts’ y l%eal A58 Sidr%éelm“? we%flgg)ﬁ}l%ﬂ éf)w

Ninéndi| Thes:rmiermmﬁmfprad@ed frem@ohtactrof ﬁnermuchlfﬁcd)mﬂcr the fifth catalyst

VSR LAY Bt TORSOV PADR Bt gt AP g T8 o B T
of &eroimﬁﬁfecdf ITHN 3184 O d&profivicd Mas 39 iBa fngs frah 0f0l am, 0.03-0.05,

gég O C, net hydrogen uptake by the crude feed may
o1 831 range from-10 Nn8/n8 to 20 Nn8/n8, -7 Nn8/nB

t 0 HcdNABRY dnfbddinttints; Dsik tHE/EBalyer (BsiMABAEAR st Nagladds Gdlumn

net hydro upt ake i s one indication that hydr ogen_i s

5 THAD A ABPEDAMEN( 1 PHETIRoR Fi o Pel AmiTs SBRFe o oo
siAth 9&1?3.1?5@ ﬂﬁ@é:é/or%lzé cﬁ]ﬁnﬁﬁﬁﬂﬁ%ﬁ?@ﬁem Pore fifaRe®lt $tdl least 180 A. In

cat al yst have of at nost 90% at nost 80%
SORE embgdmsm%thamemlpore dlameter of pore size distribution may be at least 220

A, at least 230 A, at least 250 A, at least 300 A, or at most 500 A. The support may
include at least 0.1 grams, at least 0.5 grams, at least 0.8 grams, at least 0.9 grams, or at

most 0.99 grams of theta alumina per gram of support. The catalyst may include, in some

58



10

15

20

25

30

10% or at least 1 %of the TAN of the crude feed. TAN
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and/ or e

stability of the crude fee t
catalystus bene@c:plrmmﬂ@ﬁ%a@ cgle grogugt ey ags 3 PAY oBgrafesf 045 of e
Tg{ﬁgfﬁléggﬁdgfeeahe crude feed/tot aI product m xture

ring processing may allow a contacti ng%syst emto
0 p er tleer fobodiments afthe Srsiserond, thisd, fousths fiftl, sixily apd sevegh

Cf'l‘rﬁléf ggnﬁa%f ailsP%g ﬁ{adwﬁﬁdy&%&%ﬁ% SRGWRRY i’lb&f‘l?eréiﬁt alyst in

acti ng zone nati ons o se ect ed
cat aBylettmgmoaadlys:(u) ofditfs applicationrand coritrotling onergidng osAitigns

st proflor o ot LT phdl eied propertes

chéhgeakdigiveto te gade Geed aihils pthart promatids oﬁtha@ntde dwd@fﬂ ndie

ts t tribute to. TAN, t i _
oAy endsdo Ths ot ds oLt Fig Phisre R e fp PRl Maive
16 fédende 98 Jag ftﬁﬁseb@ﬁabﬁraccagfamemrt msp@n‘ammmdmr wefmifeeed

are changed ifle maintaining the stability of
crud éu'ra.ngement of two or more catalysts 11% ase flec'ced sequence Xlay conttroFthe

sequence of property improvements for the crude feed. For example, TAN, API gravity, at
Jeast a portion of the Cs asphaltenes, at least a portion of the iron, at least a portion of the

!
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feed/total product m xture during processing (for
exanpl e, maintaining a crude feed P- val ue of above
1.5). Alternatively, C5 asphaltenes, TAN and/or API
gravity may be 15 increnmentally reduced by.contact of

Wiredee7f eed with sel ected catal ysts. The abiriuksiodsdaise

increnmental ly and/ or sel ectively change properties of

the crude feed nay allow the stability of the crude
nitied cintlfot atlleast ashutian ofithe vanedifny ity theremidatfeadrren bejtadpesg before at

rocessin In sone i first catal yst

leg%é%?ﬁoﬂggheﬁ%fﬁ%lf‘s Rey® 12‘ %ﬁ@%ﬁ%gﬁ%&g‘d'upst ream of a

ser | fFaptmen had/ySeictiGUai thpasalystomay ¢n sinetdmboflinnents, improve
.catalyst may allowr val. . 20 of. hi.gh l
liygsiof e caighypts AR %fﬁ}tl%?tgtir’lrﬁ?’aﬂf ﬂf&ﬁ'ﬁ‘%ﬁ?%&@s"r}&é\% or . netal s
e T oul Lot 2l pr oducr it ur e The
stabili ) e crude feed/total product, m xture. e
dngroce A St allgh ARABtacting Yaihw HB%GF gt e gpontis, &Lt
mlof0 62 bt 1045t Bledr SARbutIefI e biHle cabitysMifs coneritingtone]

acidi ¢ conponents, renoval of conponepts tflat

cont Eembinationpofselegied patalysts may allew redpeiiogdn gt lgast a portion of the
o X9 . . ,
MR 3kt Bl oA EEMphlent D ALBEA bRt SAE B0hls i
sa¥ts of Drganiohcids atdeashapartior of the components that congriyta tgTAN, at least
] ; . ; ar o
PN S il e Bhart s ttrdofhi 6 Erde RAd bEIRIUher
propertivhofahe érnder feaas changed, svhije mabtainingthersiabilitoef the erude

FRARA TR o e o A S s

viié M dbevé 1.8yn AlteenativeleleCs aplohitames, TAN asd/omABgyadiyomnt be,

P S Sl 6o

s

; iftRGMeRtally Red/brveletivoRt ¢aygd frspertimyf the cpuis iftedomeychllow the stability

downstrea

| f the fjrst.catalyst. th tact of
- of 1 ol bR Fr e P S e ST RRO R acong
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cat ajnysdide SnbsdiheR, théififstlcataysd(desdrbed alsovy) dbly bdypusitioned
reduce TAN, reduce the content of Nlct[ V/ Fe

SDTSROE6 30T POSPHAISHD b RSP IGnE RSt BRp A emoval

0 I%gﬂ Fﬂéamag&%ﬁﬁmnan@ NEéar coh@eHiteatst £11/ce artha9in rodtal salts of
nmetal s I

In neta salts of organi c ac

ds, | _
oegapisacide while mabiainiag therstability ef they W%%ej/wfﬁl Ef‘tsdt%g‘e EEHJ
cat a‘né%ﬁ{sgéea t OAlR;Rvs, B mk RinbedirRAR) f¥Siefodyal BRYt 184508l pérEion of

a cru otal product mxture that has a reduced
Ni/VYR\remaovakefiacidit conippuents; ssmaval of campengnis dept soufdlige to 2

d%c?rer:] 1 &N e ﬁferoggglgz’e&gﬁ%g\} 'Sl?:]!ée dﬁ@teﬂ%@o&bhﬁtio&%&éof?ﬁ&h $he

rganr ¢ acl asphal tenes content, a
cruglel fierd d Fuii examipliet igduaing at deastisi poatidnod €s esnbakienes inythe eruds; e

el momat SRRERT iy LR fiod i Bt EEimg P Bt kst
posifiehedidoWhstietth cand uinisnipcyeases dedéngth of Tine thes emtasting system may
L e TS oy R b
MNiAE/RE %6k theddudél BRI SV, SdsomElintabintentsyintieasd el lify of one or more

hydrogen to specjfied contacting zones tends to
cptalystgpowtionsd %é‘éﬁﬁ'ﬁ%‘éﬁ%’%uri ng contacting.

Combirhald. ous.aRlysaatahmus it thifbdatd ARk) rhiy/bedRBiEibad dometteam of
hydrogen during contacting, and catal ysts that .ijTLake
the finst catalyst| Eurthenpontastnf thasrudp fagdsgiahproduct mixture with the second

catalyst(s) and/or third catalyst(s) may further reduce TAN, reduce the content of Ni/V /Fe,
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during contacting, may be used to change sel ected

properties of a crude product relative to 15 the sane
properties of the crude feed. For exanple, the fourth
catal yst may be used in . conbination with the first

W& Mbadkdo?) . second catalyst(s), third catal weifo8ieos/s2139

fifth catalyst(s), sixth catalyst(s), and/or'seventh

catal yst(s) .to change sel ected properties of a crude
rethee dulﬁm/uhnﬂent, e cxgamgiontgnio andéer TpdusH theicontgnt of megals in metal

ﬁﬁ% ﬂf eedccpsy sel ected anounts, and/or while
S ??5%??1@ trude feed/total product stability. The
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cd?ﬁmﬁé%nméﬂ%sp}élatﬂemme%spmse &1’&83 arthmumeeu whilu le
the TAN and/or the vi sco&gx the crug E r oduct I‘Ql"he

mgintainjag the stabidity afitke crude Tapiiiot product ﬂ%%sf BroctsiRe.
se:%{)1 a&%ﬁ’m}x Sgposﬁﬁﬁ&ﬁn' dBfes, GitHee{vith Vit oetRa chtﬂtyﬁtklﬁu@hpstream

may produce a crude product that has a
oﬁibtpthurdg:aﬂah’nfger‘dbﬂqﬂabutl on simlar to the boiling

P Tk Uity Blogl 6 oficii cob@fing 223‘9‘ i @ﬂ‘t’*‘%?aﬁ?“
hj'di‘@enfusatg&elurmg craiéacting dbaptbinatipns pieatatistsyth gg ggy:ratmn of

| at
- AL
derbiptcantattivg, map bsmsdyo Gliahgn/\sekueteé ptdperies of i Qru@?r@guct relative to

oS PR R B ok B T O Pl bl by m.

.. corhbiB AR vAMYhe fikestayst(s)) secbiud Mlﬁt&)} tiisl)catalypt(¥efifih catalyst(s),

i A o ey 0

. wife Sdly Wanghig mm&T@Wtcdgmmmtaad/or wh11e :
during cont actl n of the ¢rud
- mgiptainijg pruds & ee%mg ﬁ }?h of BP?aFP@’S‘S may

bE MR Rinid@RaRt M&& eh aﬁﬂawﬁhﬂmmaﬁmmgg theaude feed/total

catal yst(s The 'dellvery of t
p@duﬁt%bﬂxg%)lviﬁémﬂl ngihsrosen épféhf&@) %ﬁ“‘%‘&nf%GB content,

GRARAL LR SAPItg?zﬁut? eyl cxﬁbmaﬁ&‘ns R BedF P Ehe O FRY tdBe maintained

concurrent to | ow of the crude 5 feed, For

withinrB0eof therespestivanepprissof the srudeifend, whilssthe TAN andlgrthes
vﬂ:{g‘ltﬁ o Bhe c{lﬁg pRAGH Mhﬁﬁ% 6P@E qmdmﬂy& R0/ £ BRkAT i Gude

one con I'ng zone (for exanple, contacting zone
f&€02 in FIG 2B), and hydrogen may be delivered to an
addi f,Lonal contact | I8 2Ghdd Foduct
zonehﬁuff?%mﬁe Y%%]q ﬁtgﬂeebd’l‘ t&lgéﬁulﬁ%ﬁeg?hﬁf P Count er touc
tifak Bay adfoilidyeange diktritfution sirdilar tbohesmmu distrihmtion of the crude

L NV S S L S T
k38 Brodhiétim £ eMIInB; chﬂ@by&&hﬁvdwﬁﬂﬂmmbumm bﬁnpared to the

enerat ed duri n%ﬁgont acting in one contacting zone
i¢ Hix abipe evdeBftacti ng zone 102 in FIG 3B). A

hy dr AY&R e SPLHNEHH SN sPRifEdontefiRizcnes Ray Allost sekdiive ddditioh of
contacting zone in a
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

61



10

15

20

25

30

direction that is counter to flow of the crude feed
(for exanpl e, adding hydrogen through 15 conduit 106’
to contacting zone 114 in FIG 313), and to a second
addi tional contacting zone in a direction that is

GO dseay to the flow of the crude feed (fopcexarilesiso
.adding hydrogen through conduit 106" to contacting

zone 116. in FIG 3B). In some enbodi nents, the fourth
geﬁerhtadi deingaodtatie ofithet drudeefead wigh the fartrenlysks)sed léférogen

he f h .
]St bl Sl RS Bicial Loame] e
dehbeyt)pmeh?dr@génadau;sme vkt ta nheatlinl of the atude feed) Irstofe) may

reduce TAN, | Fe cQ nt ent Qly I e
crsodoaents, G deietesy of o yooei e PP S ipingiS Ao o Ertce
fedf th Iow net uptake of hydrogen by the crude feed.

Low net hydrogen uptake rra

he For A, SO BESIEOOBE A B ecHick EoLRGRPS: ey
o] %h&ﬁﬂe& ﬁur%@ %)Iﬂf‘a BRR onPERRREiLE e @for ERfnplé, oRadting done2 2

i ments, two different seventh, catal ysts

inFiG. 21, anddydrogen may be delivered to an-additiopal roptacting zope (for rEagple,
nPaf%éxgggz%ﬁbfli:P I‘Iﬁez %ﬁé&ﬁﬂ*ﬂ%%&h&e%tmﬁtthmwm Tn

con metal (s),_ per_ gram of
sm&teﬂibpdmnentsmha hmmgsn ﬁqvomnb@@mmm@mt@ therflow ofthg.crude feed.

G LRE R e, TR LIBE 10 SPFLLEPBR IS
g@&fa&ﬁy]aﬂng cdg?cgggnﬂmu abntao‘t;ung mnee(fcgexamﬁa,rwnmmg@m
unmm
FERIb th o9t SR B TR @gst%@cgw&emma

difdtion the)is p&untd k@ flowof thacakly Sded (fon emﬁe eddinglhydseges through

the E ition of the&ﬁ) F{;(gaf%iev ntalpsgcoe%?tged%{%mcm§
z@ﬁ@lu& h Bi¥eckibn uﬁels@ondmieﬁtw ihelfiowsofahd cradenfat (fofexemple] adding

active netal in e downstream sev.e talyst ma §
hzdrvmtlaw@rct)paﬁi‘abé% fo nt&?hnlgﬁ@n%fﬁdg%&a o@ct %/o be gnl y .
¢ hang gmb ¥mB&@inents, e fdufth eﬂ;ggt ikt thie QixBPcAMTY P ABSLAIIH 3617,

PCTI US2004/ 042139 the sane i es t he crud
ettt S oSt ANt bEng BIREFHY Bl b SHiD Labiah o op Rere: b

cSHbiEHRALPHe FQREH &E\tlyst Pfth adict oyl cafa@ﬁt(@)ttﬂaﬁ@&nioel‘ﬂAN e

content, or conbinations thereof). Contact of th

NN lRtcsontsuidand artrodiee a apient eGmFHRIAn St SN Gheveanis &g with low
n&ﬁbﬁﬁ &t I}}df%%%b? BRUNER f84C LuHSePhyRbich ugﬁﬁé mﬁﬁﬁllo@v Jihd

at nbst 80% at mnost 50% at 5 til
propettiesof the mudmgpdm@e cmbyechamged &y smak ampwerelaygto thesame

Og@srﬁﬁ the TAN of the crude feed may be
PIOREHERE reduced by contact with the upstream and

downktsoma anﬁadaamnﬂs Mtdaﬂfeymt sevefibreaalyaismay be peaskia gpmbipation.

h I
¥ ng'%{tE F%a]ﬁ% Qﬁ/\‘d{%l}mﬁ& A gvrl)%t? alnIe %(I%ﬂet? gat.t%llgéttrﬁag ha\(]e a total
ciiteif] of Colathn Gaﬁctaltsf) Fper gxamﬁfacmlyaf intavengerfian QJOOQk-&aé grams.

duct with a i tional st .t
1+ donrprdscentoapermatmgs P et SOPH EBebi) per
gheEof ddivhitRlamCleviéieh BdtaMiahat is gl talot latgeythhm theaotaloenfEAt o
increnental |y may assist in i nt a| n bge St al?bl 1‘]!%6
Cohmrromele (816 fheaPireaie HHAYSE SRAERY BUAEFRHG
rrag@géﬁ gﬂgleofl dAta BRI 8HRO LthBfthénts, BR fVsitioh oS @k @fdtie@n seventh

catalysts in conbination
catalyst and the downstream seventh catalyst may be reversed. The ability tousea

relatively small amount of catalytic active metal in the downstream seventh catalyst may

allow other properties of the crude product to be only changed by small amounts relative to
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with controlled contacting conditions (for exanple,
tenperature and/or crude feed flow 15 .. rate) may
assi st in reduci ng hydrogen uptake by the crude feed,
mai nt ai ni ng crude feed/total product mxture:stability

WO 20080d8509Cessi ng, and changi ng one or nore ProSidoleR139
of the crude product relative to the respective

properties-of the crude feed. Stability of the crude
thé mn:b’ﬁrMes pfthdls;olde ised(for examnit @ relptivedi wepllphangsin beferoatom

coﬁfe%, aﬁé géesﬂ?lg contg{q {faé coﬁtre A6 o gﬁﬁher%ﬁ duct
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de he t
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OB S5 e P S APy, Sy oo
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total "product, and/or precipitation, of po onents

floestitption gfaspwe@e@ Bofthe rage Gredinte) PERCRREHEY, Prosepiation of

%&%ﬂéhﬁ éfe&ﬁ{&tar prddi& kb beambitkios Rerpsoces s

ere uce For exanple repeated treatnengggfe%g
cr udAt degiaitinass drring e gentagiing peris, thewonosairation oF cryps fi

a:%&q&gﬁ%rﬁ‘dﬂ #dfe &[l@éjﬁgélto‘f\él gfbdqgﬁinkﬁije REPRRASd, s thd

rocessi ng, of the crude feed/total
cqmcetﬂl‘ntlbn of the total praslyciije thermsetforddatabpraduch mixurg shanges dugrto

rugde, f

o5 S Frg i B AR lonfiollils ST Bl andior
c&x’ﬁﬁdnems ofithe Imaltprdduﬁt i ticki avadecfsed/thal prOﬂllC(b mﬁblaﬁmﬂﬁ tafhange.

hal es fr n1the crude feed [

1 gXamp a grng eﬂ may ézp?t?m cgliup?xéegg(?ﬂa? a.% s@ﬁblg(ﬁ? Hnre%rudeeed at
ﬂB BéginbiRg bNEOERBIRE. AL plopertied éftthoalde mcbmemgeo[fm.engnple TAN,

confactin t hen thlstﬁg}lndlc t es,. that theﬁg%mgemngﬁg
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b&%?riyl&@ &lible B @6 Ufilde f@eﬁ&dtﬁlﬁ:r@du@%ixw In@6ma §Bessskhbyrude

-val ue, may be controll ed by controllin ntactln
fq;dqul thedmtgl prgj}ucglgméfgméwo ghasesAng( oy gecgmeg& lg.)@ edp O], Another.
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con contacting conditions may include
nnoaphacdsl |annat10n of two phases, through flocculation of asphaltenes, change in
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LHSV, tenperature, pressure, hydrogen uptake, crude
feed flow, or conbinations thereof. 15 In sone

enbodi ments, contacting tenperatures are controll ed
such that C5 asphaltenes and/or other asphaltenes are

weomesiskeyhi | e mai ntai ni ng the MCR content of porhig2004/042139
crude feed. Reduction of the MCR content through

hydr ogen upt ake and/ or higher contacting tenperatures
coneaptrmgauificride ﬁedmn&tqhd pragifict; 4ne/qs mwagtatlmf campoReats, tepds to

re&t&g Sﬁf?BJ; J)ﬂe e 561 &&Afgs?sé r@‘?ﬁ“‘e g ,a i gggﬁcggmswc%ss

one Oor nor
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feed/t ot al product m xture.

e _crude feed ent
indicates thatdhe @'@dﬁ feed isaelatively atqbélesm&wn r&‘éfeéeds’t%l
@@@:@%ﬁ%ﬁgn 1 ds &@&B&W&A{rﬁue $haly'B8 c&mea 8 Bdifiroliihgt he

|ng zone her contactlng t enper at ures
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ourt 5 catal ysté%} and a second contacti ng zone
a

T
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contacting temperatures may reduce TAN and/or Cs asphaltenes content in a crude product
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15 with selected arrangenent of catal ysts and :
controll ed contacting conditions are set forth below
Exanple 1. Preparation of a Catalyst Support. A
support was prepared by mulling 576 granms of al um na
WO iobm06smn Cat al ysts and Technol ogi es LP, M elbrasmos/ 042139
Gty, Mchigan, US A) with 585 grams of vvater and8
grans of glacial nitric acid for 35 m nutes.

relatave b thie T Nreid/edhet xasphaitengs sorigatiof geryds ferdgn a&’fefteg extent

Tr.i | ob
o L AR G B R LSNSER £y 488 b s i
cortadting m«:bcmnrps)m thewatnb asorrweithim i0 ffoekeagh it er of 182

fAur i‘;rgtseégtan d S U réﬁ%{g 3 ? l&flﬁfg a fﬂst%aéai %{1& or a fourth

ure was ral
catdigd Qﬂ@QseGoxm/aihtaEuﬁg toas hfay imchale oihen catitiﬁt(s) dascmbedélerem

R i s SR B VSRR oy S
mafHEIB0 %?Cgﬁllﬁ%t &ﬂ?@%e%ﬁﬁamfgrglgg‘?mmgm@mmﬁmamw
I ans (0] e a al um na an e
ang/pr fonmi catal¥st gbihe highprdgmpgyaiiite pKIOT 19 Gop ookt fe E“ﬁ]@%‘yﬂ(*‘) in
theséépﬁﬂrc%PtQ&ﬂlg@oﬁé'ﬁﬁg Fe‘?.tﬂ@h%ea‘i& 1Hah (T AT AkH/G Tk aSpHaltéries reduction

pore vol une “of The supp t .had a

in Brzeucefednlie t o AN o5 or G PP SHeE FUEEh 81 o §de
fodar withh ik 56t dale ts?rifogd E&ﬁac(nﬂ% FmpRtiRes arOlvithRresci n the

pore’size ution gapore di ameter within
85 A 30 of the nmedian pore dianeter. This exanple

E@g@ﬂﬁat es how to prepare a support that has a pore
stribution of at |east 180 A and includes at
| eadlonQinditing exmpids of buppart preparaticn, cBslyOrereBL PG HE(Fystems
.PCT[ US2004/ 04213 | ' : t forth
I SRR oy P B Loopi FERERR o ar st o

b-er&h a Medi an Pore D aneter of At Least 230 A The

SR T AT, AR s Ppieat s

mws (H‘Qﬁumﬂa (cﬁmml eatalysts/m ’Ilcdnmkgmaﬁ.@demgand}lty, Michigan,

S T4l Jeese et O el B lor 33 GRS e
mﬁmﬁg rﬁhiueh heixfRd Wid e&&udeaaﬁma%]h?e? 1.3 Thigoba™udit plates diiyddsetween 90-

g) was i npregnated wt he vanadi um i npr egnat i on

126 6Cuanddhen calpintdfab? 181 Ch ook resuited in 658 grassof a syringd fuppert
il & SR oqig Risnele of PEVEY Fhe DR cuBiRft wisifidod Bl 1 6Lrg

our s. e resultin at al’yst cont ai ned
fufhabe} ’gfea’ﬁmarﬁtemﬁemtareadasumedne A0QYr-BIHOGE ayen b hewrs, apdl then

al anc ort
heilchﬂaflg ragjg%go g%ﬂ”l%lt fce the Sor\t/ aﬂ% #ﬁ%gi?délﬁ% tre ﬁzﬁﬁjof
suBporf 5Q)f0931 ,c_.lr,xgnﬁ ngf gamm%I gli[&mmf 0. f)?cmggraéxgm% /agpl}aahﬁmaa 9&2{)&3@1118
area o i tiona Q e
of gk alpmie, moeéﬁlﬁaqwﬂﬁ@raém\é’ﬂ‘%eas 8Ft§%n?1fl RXK ﬂfrtaﬁtlon
TAARBSErH R Gupthdbreatdd mméﬂgraﬁd dtcﬂﬁ]@bﬁrvo‘mmd‘nfm 820 c’igf The
the ~ nmedi an pore di aneter. Thi s exa

oAt o0 G BV 19 BN RS TR0 2 & 6% of
f.hQ ?o\félfﬁ e%gﬁasré i@ ?btg%igb gidﬁibai’bﬁ/habmg& poRslianetpokghin 85 A

di anet | eas
of the medlan pore diameter.

This example demonstrates how to prepare a support that has a pore size

distribution of at least 180 A and includes at least 0.1 grams of theta alumina.
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Exanpl e 3. Preparation of a Ml ybdenum Catal yst havi ng

a Pore Size Distribution Wth a Median Pore D aneter

of At Least 230 A The nol ybdenum cat al yst was

prepared in the followi ng manner. The al um na support
Wm,rﬁdsoby the nethod described 20 in Exanpen2008642139
i npregnated with a nol ybdenum i npregnati on sol uti on.
The ol ybdenum [ rrpregnatr on soI utr on vvas prepared by

' ] : : A, talyst was prepared
Ao grans o eloni zed

in tﬁ%&‘ﬁllmxtéﬁg ﬁlalrrﬁr al"l&l almmﬁ sﬁﬂpell't,spé‘e;rareﬁ bybsmpthad describedgs C
unt J I ssolutio the solids. T SdihONn
ExpgledoBPOR 8] POOA PSR T ehon SRty
cofﬁginiﬁg' 7069 %ﬂ%s 8 BOSOJ ith 8D kriakris of d&ioﬂuwmvm fapll o thedolntion
dei oni zed water. The al um na support (100
Wagﬂé-’r?s) was i npregnated with the nol ybdenum
RO PR USRI 00 B) widfgireoRitewiil thesaitddidin impregnation

occasr onal agitation, dried at 125 Cf eveefPL 4
sohnum,$gethﬁod2 hévsn withlogtasionel agitaton, et 129 hours, an

AL oy ey PRPERuR Lo AR O grams o

vaRgingg, C}cwgmrdfcaﬁbet, wrmrbeﬂﬂhnmm sapyat Thecranadijon eatalyst
Sl Ze S

aAaparesb'zgt[l Lbon tﬁn tx%d%?é Al aoro S%me gfevgfun?e%QOGQ

nd~a sorface area of
alltPd Efalsited d)ﬂflakrﬂg &Eaﬂ&fakbf 661186 GBha/NBta 0QBb ©6BOTs in

ot
PCT/ US2004/ 042139 ores in t.
the pore sige disiribBiAn Qfihy ‘%’Bﬂ’éﬁ T s Ty P Aot the
mBREEpordiigBiker W thin 86 A of the medi an pore
dr aneter. Th| s exa Ie denonstra t he Teagra{é\gr f
ﬁememg X lﬂerlé
gé%&ﬁwgha écﬁ‘an%oi@@lhﬁ&ep&faeledsmwr&er of at |east

a Pre aratron of a

: ) 'L%Bstﬁ@bﬁ Bﬂﬁm deﬁlime&tallyﬁaﬁs
1 U vanadl um cat al yst ngl &l gred bed
pnelnartdna ﬂiedbllmwma graneitn dhe alwminaSnpROr, PP ¢ method descri

m%%@%ﬁdr%ém%r@?ﬁ% i JERR aﬁﬁ‘?ﬁ‘ﬁ%ﬁ}“&‘g‘n‘é“?ﬁson

mslybdknumrimpregpationdolation was pregared/byfdombining4.20 BBMSRAs 10

R N

mbAdeRRRY|amhe THIFRN) s 6051 gmnsae&dewmmeémweto(my slugryd The shusry

3 28 f
wﬁﬁﬁ"tﬁ@y ggscﬁgtluégo f ?ﬁ t'lg'reix ate %ohg:irpﬁ 6@4 cﬂaigfto
ro%ﬁl fefiPerathite THE PLES 1Roktiion Ways.36 CRY sliition vomamwas adjusted to

terrperature A" second sol ution was nmade by conbi ni ng
82mi. pvigh deianizsfl Wats504 with 40 granms of 15 dei oni zed

wat efye Jhifink EJSE% 3 rt BRIOYrkrN) vAS Snsresand vam tié m@rybuamm

conbi ned and i'cient “deionized water was add o %
irhpregrgtiothelwioniriged fbr Sdioutsivath oroisinrel agiatias, gredat 1?-% C or

) S P G AT RORBN P AR Rl
008 | YRR HBl praBREH pepighdip 6E@tRst, Mithdhed bildnoe being appbudr Tie

hours with occasional agitation,
molybdenum catalyst had a pore size distribution with a median pore diameter of 250 Aa

pore volume of 0.77 cm*/g, and a surface area of 116 m*/g. Additionally, 67.7% of the
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dried at 125 C for several hours, and then cal ci ned at

480 C for 2 hours. The resulting 20 catal yst

cont ai ned, per gram of catalyst, 0.02 grans of

vanadi um and 0.02 grans of nolybdenum wth the

w0 fsessiel Ng support. The nol ybdenum vanadi wrnis2o04/042139

catal yst had a pore size distribution wth a nedian

pore diameter of 300 A This exanple denonstrates the
tofal epebentf mmesdh tie 1@':1 amnﬂlﬁnbrmoa lof th anolytdgnusm patalyst had apore

.cat al | tribution with a nedi an
%‘ﬁ’ﬂrg%r"?gt}e &1%5%13‘5 25 A. Exanpl e 5.

Co nrmstex@cﬁpla danumaﬁeﬂﬂ prmnam omcolatnaltsymt@ catalyst having a

Imfubul ﬁeacto ?AS ntra oP’atPe%&' P(Aned

er rmcoup es tO rreasure

Distrihution With 3 Median Pore I ;
mél $@n¥1§ﬁv§n&%ﬁlﬁn &t&l‘{/ﬁ ﬁﬁgﬁbdmtﬁgfcﬂﬁwmﬁncﬁtmfahmﬂna

terials; Aliso Such S|I|conc d S
supr, puepored by i aetbadarerbed B anpin b s FEPBERIS A
Gsafeiiab EslioNa! Al fiist soluki
cgg&ﬁysts mreg%ﬁ?%%egﬁéalﬁﬁ&g uaalp vol ung arpunt Oré?aso
made| liywombining 2. tegims of ANEE)492Ry BTt AMPG 07 GOt 30%
oEAthe f
R bl GR%), B oo Honp ABaddRARRONMERY, a3 28 grarms o
ddid’tﬁz:eﬂmm forva s sfurxym Thi elutry pvaehetheto 168 € skl diggolutjan of the
tt L eact or e was positioned
80, 85 p%a(ﬁytbqnyﬁé:o?lgitqrg?m eiryil/rg as a bottom
SUP R kdcondsdgticnGins gaﬂaby Sérh‘&nifng Gﬁﬁ guanlamfdmsmmm 4D grams of
¢nB) was on to the silic
d‘i‘?ﬂ‘%?ﬁé(“%f %ﬁ%@&)ﬁﬁ%laﬁ %BH‘Emluf‘ngbeéﬁo Aa a?ﬂ‘% l&'&d
defloriRd Svaber Sad Bddbd 34 bridiithé &Sifnldihéchsoamﬁﬁ dblmeppte Sﬁmhtuauéd the

of 77 A, with 66.7% of tge tot unber of cfmtﬂthe
. mplybdgsypévagadium FMBIEERaSgR SR, vl &F
- mblybd ith ifnpR ghatidh 86lutisH, Egedcfbﬁmﬁdlﬁff mtﬂ'hc&:ah(ntaﬁ axitation,

catal yst contai ned 0.095 grans of nol bde gl% su125
dripdzatd 2 1C foriseveed! honss, agéﬁw&ﬂcléed%ﬂﬁgt e resuliing

35 AP SORGS hyn o
mfpmdmmn wgdm haiqncc)bemum Bmm@mb@g\gr@enqdn@? %@4&5; Pgd a
Ormgls{i[tbu gfa%p ?0({}’& e cata yst a
of %Mﬂdﬂaﬁ%ng‘émmha lbreparaitoalof raremabg]n &Lgbg;dggélgm 5

L e

Acat al yst contai ned 0. 02 grarrs of ni ck_el and 0.08 grans

of nol bdenumer gram of catal yst, it h|7ebalac
». B ie pataetons Ll K -l.; "’_-i- LS t{l rfaé:gbngwtha

&ﬁhﬂ*ﬁ@sxﬁﬂnté& u{eﬁn&v@ u1 mm&:;nﬂﬁeﬁbl&{to epsund ¢ he
contactin Zone 0 m a 0 n | ne
tepiperatusts tbwawsﬁ el bech o Fhe caiapist bed s oipise B3 filiher e Spece

baGALAlle ]sz}ﬁta% Enrddf w9 8f the ARCtoL RNk @dtﬂ?:ﬂs £hdQdlicon carbide
rams. o enumper ram of cataly W th the
(edrich Stanfoed N@tmrﬂy nalisd View, § chiligan paibide s hskived 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 Silicon carbide was positioned on top of the top
contacting zone to fill dead space and to serve as a
preheat zone. The catal yst bed was | oaded into a

Li ndberg furnace that included five heating zones

S0 $00§oweRei Ng to the preheat zone, the top, weaAissoos/ndzie
and bottom contacting zones, and the bottom support.

The catal ysts were sul fided by introducing a gaseous
ni xt Theecrasie feeditvotortheireaeiorwasdEn e topte thvgagier to gheopotiom of

hyd " ' '
thprgafey SSaFoa et oA Ualn A e Bhachriiepion
botednabuppbrt.( Aibbitam tatatystisiliten varbide otixturs#i2 a0 )awas pasitionstl on top

..vVol f t T
okt R 6L DU pBEERET A S ol et o
sike Bi%libut@diﬁmh k164 ghedibn 268 dianferer o27A with 667 Yeif theabdtal munbst of
204 . C, t ] tacti. [ .
roe b ares Sp oo P aer B FBEEE of ity ror
dfaneRE" TR MHitom3IQtahiEoonBitied O/00B granaf motybdemumini Gd25agams of
at 316 C for an hour, then i n_crgpme t al I; raised to

nizke) per gramof mtalystewith thebalance heng PELf or two

hour §.midiE caRAEAR b RICFRREHINRE €56 cd’) Febsitneded top of the
anbient tenperature. Crude fromthe Mars platform.i
bptaun Qutiting Zovie,te SR AL IAdleIcORPGHE e L1 GuS cHpYEad a pore

: i £
AT VLT tlntn AL st e

PRET iniB2 o iy distebution keying aipers divmeterrwitie24 /A of 4 taedian pore
El T T r .
it o oo B ol SpbitaD Caph LRt 08 Sl of
rdybdenminoper gomt afdatalyt, #Gthehe prlabde beivpan laminagurpegne,
bot t contacti.ng zone N0 t 4 of t
F eac it SHE Ui fibte fREn Rl LT ARG bnlon OF of he
niifidle ca@ftatiys kaneito forine tpp estacting oineh Fhie g satatysishad a pore size

Contacting 5 gonditions wer foll : '
e rE b prty St oF SR s boriie M elnble
nAFbd3mBn LB of AEEt, SEHRe balddSy/beins primirly 2 gameha alumina

pressure was 6.9 MPa (1014.7 psi). The three }

SERAfftact i ng zones were heated to 370 C (700 F) and

mﬁ]‘i nSﬁiic&?éhﬁBe WipdsitioBed orbap ofihs top. contacty z@hmfjoeﬁil t:tjn‘ad space

the three contacting_zones were then .i.ncreas

SPR O FCE ABAPIEFAL EPRS {TBF G God B RS 113 Ao RdsE g tha
hded BPe RARAS zorRE orkdsfohdBBGo fhe %?e'ﬁ@at lzbnd, €e 1) Mniddle, and bottom
hours, then 390 C (734 F) for 1800 hours, and then 394

contacting zessand pdptiomsypPROt. The total product (that is,
the %yéjazz}l?sliéjsg SuIRRd BARkoRXink %%aictiﬁs Rdnat ¥ps y&ﬁ?hgdrogen

The tot product was ‘introduced into a gas-1ig

splfids endsqSpent’athydrogemeas ivgo hesontaeing gores ghi tfenf 1.5 kigpof gaseous
t.of al i .

YRR RSl or QAP FRO) Sl MIGoREIR S phr Bntle
voluew of oattlyst). | Bempe@asreeod the crytactieg 2opet were ineseaggskio dpL Y (400

o a t 15 t t.er r [ :
Bl Bt i ot JELE r 7B AR nBIREAE SRS the contacing
zlefnesﬁﬁb(ij@i@ﬁeiﬁed ir&fentehh&%lg Itﬂﬁik& Q60 atd ataee crfdg GC {80 °F) per hour.
I stedare averages .0of.the .m n I t .
T Fodngaacs et BT & 1 Er G gt ED B ismeppfiyised t
B0 €C FOVRY b Ul hbik ahd BEIR ad3700T & two héurs AThe badrtingizones were

Table 1, the crude product had, per gram of crude
aﬂpw%f@tcfmldo 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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20 content of 0.0075 grams, a residue content of 0.255
granms, an oxygen content of 0.0007 granms. The crude
product had a ratio of MCR content to C5 asphaltenes
content of 1.9 and a TAN of 0.09. The total of nickel
auleoseseizum was 22. 4 wtppm The lives of thecraus2eed/ndzize
catal ysts mere det er m ned by neasurlng a wei ght ed
aver.age bed %perature ("WABT") versus run | ength of

7

Pr H"é'“%srﬁ‘fﬂlélaflé%n e 1cBiGa 7y Ihe crude fesd iwasy fed ¢o thesop of the reactor.
TR Uriic) BéBbvied 3Gt BIPRhGE: b, rbfp ct)grg Cﬁgtazgté% ﬁhd&igg@d&ng

is believed that as catalys
zanacholamEsntagting zogs, pud botigmupinperadf thereactor it vl feed was

cafiBiLd Witk iSh df fiPoatadyels th tferedk R (R HERE DI B EDGaGig0e

In the contactln Z0 escr
coed@nm were aPfoblpwd: 3@ d@uydmgm gasttt heanele Sgpd p)MRIEd@é tHehieactor

h f
iR, 104 SR PESY GO, AR Sl o T 87 .
Thedhiee nmma:hag y@tes wesdheatedi o33V 0rPaj (00 Fy aed mhibiined At 37m for

502%6}%\9 T of the g&éﬁ%' n ongogpgg% changed ined ‘

inittie fon@magsa;uatce 3719 °esanm2 @ort‘.*)ﬂ‘hoﬁrﬁ,ehnﬂ Heal388 PC (730 °F) for 500
t had not been affected.

et g, Q‘%%C&t O pod s 396 8 603 B0 20w

cor ek &t prodAct(tHER] thobrudd ﬁ&laﬁ& gRPELiRl ltﬁ%%mﬁ%té(é@ The
5/ 0663 7 P /(152004/ 042 Thi § exanp
w@&fﬁﬂ% Yoed I0gh g h@mm@e Iné!mmltqmd@nmmor,

m@@mbmtcmx gaﬁmedrr%%édrae 8&5 trg Ul Ofad %\ﬁltgthg@%éﬂ

por e di amet er l'east 1 additi
was meapured by m@ss@“spopw&ers Gzeexdiing the bysterowassbedsumd by a wet

R ey T

- of s@f-neongntz of the srude prodinain The feanitsiipted. amragesa:rfﬂteedetemniﬂed n.
. wé&t ntz%%?o g'l t:&%n?rsg r(ﬁu&*é O%g%.égprop%fe } gre E}%%%ﬁleg d geblcl

con act con
of FK&|7uded t he. crude product As neasured by P-val ue,
cru I ure stability wa
T A8 ShEaEnRRR', Bl BRE bt bt bRl ot ctfle P,  sulfur

comeduuf Q@OM grathEe m«tﬁe&bﬁtenrrcﬂ‘a»me @rebnsl frisxygendontint o£00007

red X tent r ive to the crude f eed
SHafet e b of FAGH pprfent e CREntof 1.9 and
a mof;a OaieI‘hbrtmdwﬂdealsana@%adM}Q%Qm 3 tqui,a] properties of

th Exanpl g 6. tact of a Crude Feed
W ¢ RS L8 oty ss Tcersioed bpeeasugne & weighod ey erngs bod
tentfetafura (VEABATY) v2a¥u€ nil 18AER 6f thé Brude 1280 gﬁleE’c%Earﬁﬁrhv%Qm%Qe

eact or arat us gexcet for the nunber and

W‘E%?FF‘EM‘L%FID@EYHW ithrcasadyre 89d. Ititbaligred thatasicatalysylife
dedi@isE08 WABT BRagl. FRPA’ 1@% gﬂ%hircléﬁ o[ggstg?ta_u[@f SAWABTVYb s time

et hod of anal yzing the wer e the sane
(“tadodepeqvenent of ﬂwmﬁr@é is the@auﬂactmzahgssbsonbsd imi this éxample.

Plo‘f"'lid"re?ﬁséim aObPlol AR Por ﬁl' l {]gé ?o%ﬁs J%%Js hlgrg Sf un

low to the reactor
time dercontacting at dneslelfeddt with thé topt hmidrleeam Iuttonildatalyseaiver a Was

malgh) Gnd ATk AT o ER bt so nB stihem P el

20 f(eaEztonrtht/a mlﬁtmlyetaale \‘SABQI it Vet pnbh@ib%vtb estﬁ@@ﬂxﬁt&ﬁé italytic
st I, C ar bi ur 80, cm
sctfi R B8 hsdi S By B acedl eloallys Pl it P time of 3000-3500

hours correlates to 1 year of commercial operation.
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- .of sﬂwor.t cl;?éb

forma bottom contacting zone. The bottom catal yst had

a pore size distribution with a nedian pore dianeter

of 127 A, with 66. 7% of the total nunber pores in the
pore size distribution having a pore dianeter within

W Wosdssdolne nmedi an pore di aneter. The bott ompcegkmbieizize
i ncluded 0.11 grans of nol ybdenum and 0. 02 grans of

ni ckel per gramof 25 catalyst, with the balance being

t.. JAt / I
e e R e
a pore sizzGHseritiutiof ot atxhaimqmr@mﬁaawt ofratyleagi80 ATdngd aﬂd:ponét aI yst
re si.ze. di strthbutlon W t

catalyss it B g% SEGORGOR I B A0POE SIS ATRE RESF(
90-180 AP QithSt letist 6% dTdictofl d@niste 6f poréiih itierpdiastiedistaibpiione

di aneter wiithin OAof { he nedi an 30 met er .
having a pefg diagsics it 43 ﬁé}%@é‘&n@ t?fgf@tp%fﬁlﬁwaﬁ and
contactm? c&ﬁdxﬂé@”ﬁ‘o@&ceﬂﬁk&ﬂ%ﬂﬁ thi2Ghchéded Therudeiraductt As Wi t h

bal ance bei ng al um na. Silicon carbide_ was

meﬂm‘b‘@é?‘b’ﬁlﬁﬁéﬂl@rfwdﬂ@@ PrPdych Byt stabilisy warpaintpined, Ihe o
crude prcfdh{:tlgaé ?&ﬂc&pﬁ&ﬁ Rkell NiAAE S @nist, Fedlb & Rftur 08, addl €

bed waS | oaded into L| ndber g furnace t hat
reduced weezu@m@mt tolativh émthe eryde fﬂQésWhllﬁéhff wsigumenniegt el the ¥ GO

e A AR

apparams:(mt@t foir ﬂ@ morber :ntdomrmm of wumamﬂng ngn@b mftalyalmﬂlﬂﬂ’m& om

g% 8%’” ﬁg%géltpg?d e mlrll#%e prese 8’?“% ]ggtgn

were the gase asTcteecrﬁ:ed tnEeadiplas) Eahdamlymmas\med wshhm bdluaw\mlume
ratl%eof hydrogen gas to the crude feed provided to

actor ‘'was 160 'Nn8/n8 (1000 SCFB), LHSV was 1
~e The drudefedd ﬁba&s the@eatB® was Srofdhe top b fhe.rdachwit) the Bhttorh wh.

oo G SRS USRS LSS b 2S00 S

carbide J@ PoSifiakddrae the Gottéh of {HeBeadRn toa&werw aRNREIS SUSPOLL. mmmm

ncrea ed and ntained int foll se
catalyst/3higen {55urd B0 S o onqu 108 oF B lieot SROUEP 1 or
form a betdn Mcﬁn E:Bﬁn T84 Botfont &8ysthad #poré 6e ARtHbRtoBHh hhen

343C(650 for 120 hours fora total ryn ting of

median ppre7djamefes of 12?#9 with(6817% e he tofal sumberorasdn the ETSHZeand
mmmﬁﬁhﬁﬁ@éﬁ&%ﬁm r 985 08 dr ig n’éﬂﬁ:ﬂ%& Bametdh He bbién

roduc ad an average TAN of O. and an average API

catalyst lgqalad@dtq/l lograms ofmglybdangm ang 8&8@%01’ mjgkel pyr 860 i oduct

de product, 0.0023 grans of
catalyst,w%theolﬁaﬁafgég&%%%ux gljflams of oxygen, 0.441 grans of VGO
Aatog G@a@mﬂg:oambﬂe misgirg (R0 e onas positigned R émmftﬂilees of

bottom %%Ct&rg% i {%rfg%g on t "r%gtahﬁ%e% at’ c o@@gct | aEe cr u

distributioe edthvi mdemmme ditabtpsofst OBy iwith 66;57(% of he zceal number of

i stribut a rredl n nge
pores in e is e it oAb B e e S A aE PR as”
diameterl e &@Ci:aﬁﬁf‘slt inaluderye>grais biiEee]l and .62 pransod nolybéehune d

onte rel ative t Ihe erties.of . the
per grant §g PRI Lyt SRS Do P sHBia0 s bowtiohed o
top of the first contactmg 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 prebeat zone, the two contacting zones, and the bottom support.
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content of the crude product were 99% and 100% of the
respective properties of the crude feed. Exanple 7.
Contact of a Crude Feed Wth Two Catal ysts. The
reactor apparatus (except for nunmber and content of

WOHoadebg zones), catalysts, the total prodggtpszeosodz1as
separation 25 nethod, crude product analysis, and

catal yst sulfiding nmethod were the same as descri bed
i.n Ex; e 6. crud feed.(BC- 10 crud Y, the
B s steatetal e gt pripersgs sgmmoarigre i Taple 2 ERE S B
fed to thdtﬁpof 1Y) a@ﬁtol' hEhe adetfodd floWwed thrbugletht ealiedt lzonathpt hr ough
t he eat zone, top .contactin one ottom
contacting ameagrtrmcmsngm erétbpmﬁléuwgwﬁ” ﬁbeffe@?% TBa e
feed was ERRackEl WRNERR LF e cﬁtﬁl‘}%‘iﬂ BB prediice oﬁﬁyd‘r@éeh@nﬁ Theat i o of
hydr ggen gas to the crude feed provided tgeeét he

contacting ea@%qnsmge gdoRgvay ratioof byrragsmpgas tq theseruge,ieed provided {, g

the reactd"R3 140 KRS (So6b ¢TEB), LAY 4vas 1851 dnd @u&%%mstl ng
zones were heated |ncrerrent al I2y fo 343 C (650 F)
607 mm oda

(1014.7 psjt The Pwprcontagiingzones werg heated 1o,

260%(%}#‘%8&4}8 éﬁ%ﬁ’ avera%ﬁﬁs%rcgﬁgvr of 16. 2 S?leng

reaseqmdmmlngl m‘ﬂnefbﬂom spquesnieec 27hHeI(525 P hotrs, then
© |o 9
255 (SR N OB 8 TN e oo YDt 00nc 36 2

T)forlﬁkthfommmmnmﬂe@ﬂiﬁgom of sul fur, 0.002 grams of

ans _of and .0, 40
T RCTC MR A S RO LT o
The crudapmdhﬂshh@ﬁl average TIAN of 0.42 drldGn avédfdge ARl gradiyeofiRs dunng
cont act.i n of t he de fee

t t t ha
TR S1v0E PEaucc Rt 26 Be8 qferfle Siisp O Ras il e
0.0034 gramsa:fbﬁ;m 044190k S VGO enducEE gharis ofttesidife0 dudditionklat

propertie o o2 iy s S At R I 20 sul fur cont ont.

-n(@cﬁg;ﬂ& Géihons&@ﬂés hedotiabtingORE Brfitle Rled Wi ﬂ@déawystyhadim@t
were 76% 94% _and 103% of .t he respect |veb£)r‘§pert| es

pore-size jstittions Wiaa medign pese digmeiar ima japge
a crude phRRet dthBa FMic3Rr BNy SledRba NEVEFSEShtedt, anya Fddabd oxygen

Contacting Conditjons. Each reactor apparatus (except

content, felgive ipdhtpipritiesnfdbe rudafaed. while sidug epntens a5d | each
content o ek protibd Wtk 9@%%& Qb6 oA RespdiRl pRIpRAHAS b the crude

separation 15 nethod, and each crude product anal ysi s
feed. were the sane as described in Exanple 5. All

Exampléft g&%ﬁ#&i%ﬁd%ﬁﬁ% { Tws F% *%@% C’ﬁk%&?or'&ﬂp@atﬂ@l une

part”cat al yst
(except fomivather atdrontshsef cpntaﬂmstzew),vh@lygtsrmetm@ @thdutiggparation

method, i HIBE Bt R Rl ESbndih P ighpF oo Blarh 8 BB
in Example§i ti oned at the bottom of each reactor to serve as

L N L

was fed ro alteaby sf ths tdacton nﬁxemdalfelal ﬂnwﬁ:luhmag}_r tive peshpdtaomgi tapn t he
conactn g3 PS5 RRESg Snee Aol SRSk o & hd SRS A0 de v
contacting conditions were as follows: ratio of hydrogen gas to the crude feed provided to
the reactor was 80 Nm*/m? (500 SCFB), LHSV was 2 h™, and pressure was 6.9 MPa

(1014.7 psi). The two contacting zones were heated incrementally to 343 °C (650 °F). A

total ran time was 1007 hours.
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of the top contacting zone to fill dead space and to
serve as a preheat zone in each reactor. Each reactor
was | oaded into a Lindberg furnace that included four
heati ng zones corresponding to the preheat zone, the
We69RERSt 1 Ng zones, and the bottom support pcgRsiobs/osz139
Exanpl e 8, an uncal ci ned nol ybdenum ni ckel

catal yst/silicon carbide mxture (48 cm was

posi Thoerede pradudh badan dverage BANad Dilﬁgnd mnweréﬁaekm ataxity 5 16.2

b et DG Phone i o Mpam kil Bhoigp af oy, 05

pﬁﬁna; and Svwitpod hﬁqaoltmkmmc ghé emm@pmﬂmmima peigaa bf crude

b m_cat con carbi de ture
ol SRR Ar Bl Dioh s SEOREPE O 75 et hg g 401
giiinisibf fesitiiell Addikiond pripaiies 6 th©drudSftoduchars 1i9R8 id TANNENin FIG.
1éhe top contacting zone. The nol ybdenum cat al yst had

total content of 0.04 grams of nol ybdenum per gram
of  C@hidbxple Wnhdhsirkis BRI BMEQRiINBIF R BB R Wit L selected

i ncl uded at |east _ 0.50 grans of al um na per
cilxs with goussize distribptions i @@@mge eé%%&%mdgg@w@gmmm that
hhd'a SRR ITAN 2 BilickMoRl Eﬂaﬁfﬁ SRk %ﬁ'n% uﬁ?dﬁ%%&?\l\%ém content while

catal yst/sil’icon carbide mxture
sbx centenie¥GOreontgat, m&mléwa@m af ghezasudeprodrigbwere 76%, 94%,

b | yst | uded 0. 143
%@gﬁsﬁ% %@é"%‘éﬁ%&%ﬁ g%d%s?‘%fyiob;?f “and 0 021

1. Shaotaehof 2

NEX %y

VAR i M ALl qa%g,!ﬁa{ugweg% B Ser

-candent of aammctmg yimdSneach canlgm yslﬁdmg ethivd, seliewtd $)rddtlcﬁshparat10n

L E R A L S s R T

catgipsts W‘ére nﬁxaimiﬂe sificonarbidedad value ratid d»fQQﬁrtE silibdrtartadcio 1

pRp s B phherie iedied; ARSEHA Sl e pibeatt eselbe was

fromittiad tp lof Sielréaeton € B bbttdheofthdedsi6r. &H&n‘é%ld&aﬁas positioned at
Siti oEed in the bottom contacting_zone.

ﬂ\s??eﬁ?rep BAFR TSRSTOY ERISFYG P A Pelkem SwpRet Fach rp%qreraféabow

céitRh@koreahd b Yo confiefly Ah@ BiG ihd Bl RIGNMRe cax@nﬁ Zmxtures
granms of nickel, and 01 granms of phos%horus th

WF‘ﬁ’é’laﬁSq‘ infhecontctipe acrnaﬁpffﬁaclwa@wp piipane carbids|was @emmed on top
p i Sﬁ‘{pléﬁﬁté&iﬂg' zﬁﬁé"toqﬁr &¥adl Spait X1dUb Serbd £ héﬁ?fbna rny%lch reactor.

ioned In the top contacting zon denum

Egchiregcios twapdpndedhintossahindbess ﬁlmaph‘élat lagiué@rfmdteam;; zooeie Of
YRS R ory e A LTI A g LB
t enpstzxanple 8hn BRalCingd 0‘@1}{5)ierfum/mdlﬁe-l eatalipsisilison carbide mixture

SRR B e OO Rl . LB St prggram of
caftadyst], O grérmdoﬂmlyﬁtknﬂm,m (Blf? grzhﬁ?s ofasiukel) and 0102 1hgrs@s of
phose}ln?us E] ance eelligea?tgm%g&mgﬁt hrough the preheat

A molybdenum catalyst/silicon carbide mixture (12 cm®) with the catalyst having a
pore size distribution with a median pore diameter of 180 A was positioned in the top
contacting zone. The molybdenum catalyst had a total content of 0.04 grams of
molybdenum per gram of catalyst, with the balance being support that included at least

0.50 grams of gamma alumina per gram of support.
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zone, top contacting zone, bottom contacting zone, and
bott om support of the reactor. The crude feed was
contacted with each of the catalysts in the presence

of hydrogen gas. 25 Contacting conditions for each
WoRdsssner € as follows: ratio of hydrogen gagrip8e04/042139
crude feed during contacting was 160 Nn8/ n8 (1000
SCFB), and the total pressure of each systemwas 6.9
MPa InExample 9pen yncalcig medpbdenudyaoball oataliysy/siliven tarbiie niidre

(: 0%3?1?9'%5];{)081%8{}&?8&1’%6%’& %ﬁ%ﬁ?ﬁé@ﬂ%éﬁ\gﬁ{%r af%l&néd gof}ﬁdef [n/cobalt

1'ning contactln ures
catadpdt ahided)0.2 63 pameef mo%&erﬁm( 6563 gjamﬁof cdban, dmdu)mil @fams of

ont act i 500 hours, 30 the tenperatures in
P %?m%%ﬂyﬂg@Fﬁam%gﬁﬁﬁ TYRPPHI I ed as fol | ows: the
t enpA hivlybdenuncdtdlest/ sﬁx@dili a@ﬁxdm:mee& d&éﬂ@aﬁﬁs&ﬁﬂeﬂﬁtb& fop
354 .C (670 E’g 3 r 200 ho‘g1e rai sed to
%%%%OTE% mo fl?}‘ = Eﬁ% P SaRAS R e dop contacting ape of
1£8(700 F), held at 371 C for 1000 hours; raised
to 385 C (725 O, held at 385 C for 200 hours t hen
r ai SBExeEPls 1P; thamolypdenpy catndyst sissaibepimhertoprnacingove of
EXBANEE dhdnSe@ withXiichn tABRe fad pRAIRE! iﬂ 1R botl) orftackifg zcfed (60

hours, for a total contacting tine of 2300 hours” The
01@r)ude products were perlodlcally analyzed to determ ne

TAN 1 kA8 9D d&ﬁ%@ﬁane@%o Beriftfitkel & rbidlxure
congent Tesidue content oxygen cO ten er age
48 o) menqdrm ﬁerhOttem cmﬁtactthne zonay dléwpnwrumds produced

4B o b A AR, St A g

0.62fegrems| onighed dud:ﬂ 0t 'tRiys of ehasplorus, withtthalealqnte béing alnmina
ﬂgﬁg of the catalyst systens of Exanples 8-11. The
ude feed had a P- value of at least 1.5. Plots 140,
142, A mn/bdamm catefbyst/sificasartide hixtire (12l cud) whs ﬁdSﬁloﬁﬁdJﬂehe top

o HE IO P E s BB GG D0 1P 6 doBalin b o

Exeagppefit i vel y.. For 2300.hours, the P-value of the crude

T S T s R AR

ov‘bn atd emperamet ofBR3 °CHR00 ) féri 17824 Wdbirsttd ibrﬁﬂﬂe &{xdé ﬁ@d fosel n

2300 haurs) for Exapple 11, the P-v
’%ﬂ&’gﬁ vipg therroperiqs supmatined i Seile f l?lﬁ‘rr lbaEfrF wdeafped was

fell to tﬂ@tbpkb? tHeREREdr fifithbddakathPies, CTH (b FeddFRAvel P @ the preheat

trial remained relatively stable during contacting

Zope. 3PP eorkAsimsZzong hottem sgatagting goney el hrstomyTrapat @’réfbmea@t@) The
crivfe @M cbﬁ‘tagtla@mm \]:2011 JFBR Bkl Weme reggb%eg hydro %%B%gémt

remained relatively constant during signi
chtmg)mdmon%ﬁn: hadlreixanple axap followsExatiopif dydogen gas whirode

kg AR 5 STSE oS85 B e
SYEeimap 6. 9.M=a/emm meJ,nLHS‘ﬁmas 210 1! duging o irste0 hbl;ts of

t.he S eofh drogen ga Pl ot s
coptiRinzeBnd e BFeh SR ERR® fltinc, boflARing g, FmBtaps
inel nbramting gortelh verridd €C f(ﬁ@dF)l\fot Boo lﬁﬁlﬁibffhﬁnth&tﬁigc atfet Y00 hours,
syste of. a es 8-11, respectively. Net hydrogen
S R Tl Ao G BB COUNIEH 4 1ol Wpdhs GReURtEDache
coRattr 20865 vicfe Aised RBS40E¥RER), Teld Bt MUHOBr 200 hours; raised to
366 °C (690 °F), held at 366 °C for 200 hours; raised to 371 °C (700 °F), held at 371 °C for
1000 hours; raised to 385 °C (725 °C), held at 385 °C for 200 hours; then raised to a final
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(43.8-300 SCFB). As shown in FIG 13, the net hydrogen
upt ake of the crude feed was 25 relatively constant
during each trial. FIG 14 is a graphical

representati on of residue content, expressed in weight
RRY fobdMdeitige, Of crude product ("R') versus rUgctig§Rod/042139
("t") for each of the catalyst systens of Exanples
8-11. In_each of the four trials, the crude product |
tesereraure 08 FERIE @M iOrmnd Beld 8839956 ofet#00 hoarsy 95 2 atel contacting
tiaRyrendo Rurd he crude feed. Plots 156, 158, 160, 162
represent residue 30 content of the crude product

obt ailheeruds predirtsavert neriadinally popized tedptanming TAN hydrogen uptake

I X < r j
b R ok KV B0 Bl Eudechlent L3 BRAEA Vi, ASerage
vplueiior propertied ofall qradegirodietsypradbued indixaviples A 1 are listed in Table 5
. i’;ﬁpil i cant portions of each trial. FIG 15 is a

graphical representation of change in APl gravity of
t he EKlid@ ipa gredpidtal répreséntdtiiin'of Prviatueiof thewomudeipaedutt (P7)) versus

R ¥ e oD roen el D 5o crue e -
vala8of dt Téhst BRI PISRITU0ARD, Brpad! M6 @épréses: the Priaiup bPtlel Ginde
e opiined b mactos tiesign ead Wil e TR cploreygs of Bxample

86aGbspeétivel}e FoP300 Holids2ihe P-vRREIbf BHeeARIe DrstlbGEmbineh & at least
Vi scosn){ in arange from58.3-72.7 cSt. The API
]

L grian/eata)yst xsteanco Exmples $i B lrdbamplictle HePovable waszbeys 1.5 for
nfbstlofIRSHuR Bine. Hihe A 6L 2ich A5 gcglg% IS RAmpR MERR q,g‘%c was

to_an API grawtﬂ;l/ of the_ crude ducts 1 n a ran ‘
1 Srarp the-yatuesf thenqpde prpdugt foy epok trigd; i may e inferzed that the crude
f?kg %}iéalcg gé‘q"ﬁ Trenﬂzlﬂﬁed%ibﬁ&if%ﬂlé’ dlﬁfnggcﬁﬁtx Yorbs ihle, BAleRrudeSteed

phical representation oxygen cont

! g 4
© dishnot phase separitele Agiownge Fi@ri2athe P-wluetof drearudg@rosiuctiamnined

e B o G T e i

thedpyadwainereaseg.gen content of the crude 10 product
bt 5 oot . .
cat afBE 13 Ba AT Rlba S UGy 0 SEE My O et (1
versusaen fime @tttk fohfadr camlys yyyemsdn tiegrdserae ofihydrogeh ghd ‘Blofs 148,
f . .. Each dyct had.. .
e e e, s pup P kS e B s B R i
eafh of ?ﬂdﬁa@@ﬂéhs di;.l]Eia?ﬂ)Iﬁafl;l , I‘dsja@tdivelﬁSNSﬂdlﬁmt geuptike bd); a
e oxygen conten e crude product re
bt Gef Gt b e Btodtt 2200 Beyes i & e Befest {h g
(43187300 SUEB)! @lsahéwieinyFIE51%; %&ieﬂﬂid:&?éﬂ apiRkeOMhefhddbeed Higs
e

rude product denonstrates that selected organic
ﬁgﬁlﬁyﬁlé(ﬁon%ﬂwmﬁcféc%‘i“él-reduced during the bontacti ng.

Si ncEGTAN; iaPrepRAUHERIR bPresAES Sontdhk AUPeKEd il eidRY
be inferresd ?@tl atbl east g p%rlti on nét)ef%t he %arglo\?(?%c

peermtagerf e de pedlietd R ovgrgenrus simsdlifbifor each of thegetelyst systems of
{ vel . e ™

Lt B A O e DY el Bl 24 HIPBY
9®6 ngthts irgsivine obnter8 B the curo Geelt) Plods 1H6e b8y il €D, 362 Bp@sdiPeesidue

4 [ ratio of hydrogen t.o.cr. f eed of
ocpl s B3t g el b ptecilfR 8P K0 S e cEEy
syMERs of Bkanples®a$], tedpeotintyo Alahewh IFIGhB!, Weiresidue@bntetiterf the
crﬁci%ﬁgﬁl}cfégeemd "rgé%ﬂ%ivtlegrt%ggtgt%t %ng e)&go%grg (?qngpo(rggn% 0@3échatltiaﬁ he

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 catatyst systems of Examples 8-11. Plots
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crude feed, the reduction of crude feed MCR content

was 25.4 w% based on the weight 25 of the crude

feed. In Exanple 9, at reaction conditions of. 371 C
(700 F), a pressure of 6.9 MPa (1014.7 psi), and a

wag do0s/88630ydr ogen to crude feed of 160 NnB/ nBctiRidos/042139
SCFB) , the reduction of crude feed MCR content was

.5 w ased on ht of , the, crude eed. AL
141k o, 1 R segb bl Gty ot e idemionCh Hined S ntschipgine
chudle ifQd fithNEIERA PN s§sendbr Thcel e§ 224, reépactiveBd Us khdbf @fc four

crude feed MCR content was 19 wt % based on the wej

tagls, epqhesrude pauctlad a viscpsityiin a rge 89y efirdd-1 69t i The A aewty
oFeRd cM&Bng&G&t? Mcréi%msitf{iﬁttl ddghas. Tﬂﬁncﬁ%@%

Col umms 10 net al catal yst facilitates

comespends t¢ atlART gravitinef thﬂ ghderprodustype pzange &om Hah22.H% API

SR HOeBIBA R TR A SR B Ao By > O

denoFKt.llatise glaphical oepresettativin off oxygsed eontemdexpretsmddn weight
rela " - s
plpitha Bt e ol prb e (0.0} RS iRl ) Bt of Y Gitalyst
symmn afiBxamgles B 1c Piude]l Relﬂzll/, 176, 478 predent bxygen content of the crude
bi th rel atjvel Il .net dr ogen
ek ophaied Y ottt bRl R R s bt syt S0 Rmplps -1,
r&sﬁaémélyl Eeclﬁcaﬂme proqucORizhiofpgediconttt of theostl16%chf thihdrhde feed.
‘é?) ties of the crude%f) gﬁé \ﬁée w thin
%‘a‘ﬂ‘gg‘ﬁ‘r‘ﬁﬁ leptip aZange 14e20¢13 ggpmos per gram
Osﬁﬁﬁé ﬁﬂo&@t Uiringddach ﬁﬁanAé ihoiﬂﬁ% EIGh 16886 Bxyiten thiRerft 6?@16 crude

products was_ produced net hydrogen upt ake b
Pfoductapgiaed leeagelsfmﬁanwger 200bourmot niagiing tigze-phhe reawiy
cBikseat cn Elﬁ\@enﬁﬁf 1Y 8rd8froddghoitrateP it £¥RH of o c())xyé%en

crude feed an average total N /V content o

' cﬁ%munéam%éﬁqurfblrmﬂmmmrascmc Stnce ﬁmbwa% 44@ r@@%@lwtéesa,

e)ﬂﬁﬁﬂl@s | ?tb@ bRl @ai%’c Meadt g‘f)mftﬂh of Ha@at organic

above he average residue content o each crude

opYasd lqempmés ersr@tmd wlectively oves the wen-canhpwiic containing organic

& e ]{1 (ﬁﬂ‘xd The average V GO content of each crude
opir}éggu%t vvass 115-117% of the VGO content of the crude

f eedIn Examplevids; atgeactiph capditions 9f: 371 ¥ 0 °E), agecsprodie? MPa
(ARS8 EAR ool o S e of o RS ALY HRG' 63D, e

he Vi SCOosSi eac crude pro
redpetiondd etudé feek M&Rsmumtwfps d1.5 witds, basedien the ectighExtthptrede

8, Ay SRR oP e o b ok P b e Vo
chile feedthe AN OF tinddiead MIR coriet AEES. Cotts bupéd @vthe wkight

E@aﬁlle 2-14, each reactor apparatus (except for
'content of contacting zones), each catal yst

sul flrmxaﬁzplm; Bpdactioa ebndittind bf: lglmeku moo@),awme bO819 MPa
(ﬁﬁﬁaod and each crude product anal %/SIS wgre the sane

&sr3nd & gatiopibydregsndo coude fred of LeANpms (IQN0SCHBLAhe
réfuétfondP cREAY fled WRETR! BBnt&t wak 17.§ Yo ChHsi Glfihe m%h%f‘{ﬂ@crude

feed flow to each reactor was fromthe top of
faedadt diemperapne obiRO 6y 1 "Rt thesame pressust anidaalip @fdwdtoeen to

MRS e8P The
C e fe got { gglnﬁgigg gg ?I?E@Wgoﬁ[en%ﬂ 9 @5, $2%ed’od ﬂ'?be»((é{alt of
the crude feed.

This increased reduction in crude feed MCR content demonstrates that the
uncalcined Columns 6 and 10 metals catalyst facilitates MCR content reduction at higher

temperatures than the uncalcined Columns 6 and 9 metals catalyst.
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cont ai ned one contacting zone. After the

catal yst/silicone carbide m xtures were placed in 25

the contacting zone of each reactor, silicone carbide
was positioned on top of the top contacting zone to

Wd deosigasd7space and to serve as a preheat zopeTiuSz0086139
reactor. Each reactor was | oaded into a Lindberg
furnace that inc¢luded tH@ee heat

cor r B FIRAEes denansizaty, wfac&?fﬁﬁuffe?fgedc‘mh 3efatixgly high
ZONETARDE 0 BN Rith 0hé S sieRMAk s prbdSees thedPudeqRslineB Svhile

contacted wth each of the cat alysts in the presence

Iémwmgdbee@fu@ea@edfw produstapirary stability and with Frlafively;swall ngt
n;]»téﬂ%: SeRSted bRAE frodfet pRIpeies WHR afnbobic% oﬁﬁé Hifde

contacting zoné. "For Exanple 12, the
mmeme,s@f thegmde ﬁ@dmhléﬁﬁemed orepettivsef the crudepraduat were within 20-

sllzﬁé =aq€ catalyst was the
%%%aﬁlr%p%@ a8 prepared in Exanpl e 3. For
Ex amSIpeclﬂdhlly,t dsehmm il Table 4eachtofi thervpidg pduimotyivaa predicedwith a

BERRS AR B8 s Bt R 4 T (475 R R) S boduers

Han aﬂ‘ﬂi/ee@em 4f st 48% of dielcas feetlpdridan afrerhgetoalNiVicontent of

R T T

the rhde fzecpsﬂ a)aoveTileT]i‘mb & teeﬂuezamm wﬁfaeh haaé ﬁdduct was 88-90%

| Ac;%rrg’é al l fél}c %ﬁ‘g f@‘# gﬁ“’f‘? Fgf?laﬁrmieg)roduct

N 1snmm<a&' h36EG0 @uithnt of Be@tude mdu qh@ a@ﬁgts@dvltgmuy of each
contactlng zones and were separate as describ

NSRRI -19 ra AhSrVG o i HEAS vy of

-&laf g dﬁ-s&hcmss A3y wmmétm&snngbmb chide ?eeamol e 12,
. Baampieed aringm Bose

ogen upt a'k? was -

tioh brEowale 19:14, ¢och mempmamls (mn»trfg number

& %%%é PRl e AR o s e

scparamnamglmdfand eachGrik pmﬁ&bmalysxs el thm&hw&s @eBriB@l in Example
SS %chtaq s \Qer§ CF&e)do g 4 I?J vo u%%eofgflﬁgﬁj garblﬁg dﬁ?e I@g fodll flow
y €

a ‘rang £S5 € ne drogen u
tw aidhesactilm wias fromal mpbf tt@ reactor wethe hatmmaﬁthdrehttat Siliden carbide

d at th t 0. 7 NnB/ 65
SRS RSB o SR ) B
dﬁﬂlﬂﬁﬂddﬁﬁdﬁﬁtaaﬂmgsione ﬁﬁa&haﬁaw&ysﬂdﬂw&%edmghb ﬁnldgﬂ'esna@are placed in
OntaCtln 0 . I en (0] e Se N
REBEng s of Aok repeigt, SRGRA e Vi dop Phhe top

déﬂtﬁ&tﬁi@&b%'ﬁlﬁle@& £8nd 19 serv® Mﬁeﬁﬁh@ﬂﬁé Eri &h @dactor. Each
di sadvant aged crudes. The requirenment for |ess

TPAFEAT St padk intoq Leindhers furprge %béwaglu@%i three heating zenea corrspanding
t@ihegﬁéhea%h@ thekoftabiilfy: zo%@ aftdl e bbR&A bl pport C TRE é’rﬁ&c fata the

cru feed Wwth the nol ybdenun vanadi Um cat al yst
cpnteeted wtth pachiofi the cptelydisdn thajprasenge THydrdesn gesas | ower

| nd 0 SELFON BibfabitRe PORHFhas REREHARH 194 8t Sfcon
c@bidedc formftheactﬁtaati@ Fomed Foi ExtarnpleVi2n thel icataty @atas lihestanadigin
cgtglyst as prepared in Example 2. For Example 13, the catalyst was the molybdenum
catalyst as prepared in Example 3. For Example 14, the catalyst was th;a
molybdenum/vanadium catalyst as prepared in Example 4.
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Addi ti onal Catal yst. Each reactor apparatus (except
for nunber and content of contacting 25 zones), each
catal yst sulfiding nmethod, each total product
separation nmethod, and each crude product analysis

WU Rodftesofame as described in Exanple 5. All pediugloysiésdise
were mxed wth silicon carbide in a volune rati o of

2 parts sili.con carbide_to ];]ﬂ£a2rie cat al t unl ess
ot heh# sentacHBg eapduigns fop Exarp A¥eTF P {oliowsdatnof hydrogen
16 GRCHRE 8 Srdvidiitd e rdaBRr Rbs 14ENKERL (1000 SCFBY), THPO WP I,

of the reactor. Silicon carbide was positioned at the
apd presswreovasdnd MPagHd JipsDo TB@CW opeyweisthegpd incrementally

téé%"‘?f 50 ﬁ?%%{ %&’Bfr‘ﬂﬁg 993138*@@@0%&% Botal
nt I

a top cti zone. er t catal yst/silicone
rmhcdﬁdﬂrbwtsr es vvere pl aced in the contacti ng zones

top Pﬁ?ﬁm&?&%g% ‘.ﬁ%g'ﬁ %%QP&? ‘f"g\r%"*%g%%‘f space and

BExemplersv & eahychomerbmkt durimgeontactagotas detannined foEemh catalyst

Spoter. TRle 2 09 by Bk ek RS LR (88 SCTRY o s crude

phﬁabﬂ Hag aZIe 6f 6.75. rmsﬁpmﬁleng, ficohydregenruptakevag ivrmrangelfeom 2.2-

S Sire (rnit D S 88 i Baemeg Brodieroafp TARPB 4 rnee R 6305

IS BR&hHIO 84 duﬁnE&ﬂim &f theaddsfeed with the thélgbdeaethivitidaim
cat al yst In Exanpl e 15, ap addi

|
caiahys het i AP BRHALE B3 R ATAHRS O &5 ?ilg%gﬁg)m Qo Dam/m” (-:0.36
s@@@l th UQREFB)NarddRe QR4 REARPRIBLT AN £ RiABe fidhi0D-0 5

ditional catalyst being the nolybdenum catal yst

pr eparceuthsywt hydrogen priekegialies g cpafagtingnib vas sstintpfed that
B arsgar Wig %eﬁara%hlxﬁth% Jdﬂ@%ﬁ@&btﬁ%@mtd%% éohacﬁﬂ@fme

posi t e top contacting zone n Exanp

cm@te feaad and) thetviaoadim eaﬂmtygpmauop@é hyd@ragas; d@engwwrxeg elimvs :
l&gﬁ%dr h aégd) s onﬁnk%&%gss'raaﬁv@% Qr?%&ﬁ]é 6 RekasRNe,

catalyst bern enum
comtentigrat propespRIte tnfrgve frepertiss lwﬁdlsctbfmtmdd@mdeﬁ Beangirgment

1A RORTI T o SRR YL B L0 AL P EALHE  chidd

one con Zzone

Ex amplditibgllyacontettiofithecrade fea:l wiﬂy ﬂthmlybdcmnﬂvmaﬂium eatalyst

ol D PR R 2 S AN Boroteb T e e PR YR e Wk Pituct

p%ymm:\iﬂd!ﬁlduﬂmolﬁﬂelﬁmiﬁta&m as prepared in
dj LG

Iili’onal Catalyst.| Eacﬁml' ph&tus@ioeﬁt' foﬁzﬁnﬁﬁﬁ aﬂﬂtn’oh&nt of contacting
for ation,

Crrata s RS Bk, e@qhﬁgt)%ﬂ%ct Segbaauﬂenrtémﬁﬁaé each
c?&é bfbdulanglivkis whRthd24ABRL 8ScABdif ERANPIBS. WNQatalysts were mixed

properties Sunmarized 20 in Table 5, FIG 17 was fed

widh siliven ceshidgiin 2 yelupeptie 6 2 Patesiliqon gerbids &yl parbeasalyst unloss
otRFANORAlREd. 'Pﬁee&&ﬁ:t e toleédbh féQ&&la&%s ﬂ?ﬁne HO0 of I deRBdr to

cont act | ng zone, ottom sup ort o actor:
theHettomund @efrea;ﬁorméélcgmmrhdc was msmtvnehai rﬁhedioftpm@f each reactor to

s&9L gé eﬁ&anﬂ pugp DR REREP a%faboﬁxﬁrc%gaa #%3ne rarh{@,gr%rp&mg

condi tions exanp € were as
zhwyed rAftpe ithe @ai,ystlsihaohe carbidel mmteresiwprreqﬂtacekbnh thmcdntrietmg zones of

cach reac?or, éﬂﬁcone carbﬂemév/asngos 10ne<9 onst(c'):g %} the ?op con actfullg Zone ?o fill dead

space and to serve as a preheat zone in each reactor. Each reactor was loaded into a
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25 hours and 80 NnB/nB (500 SCFB) for the remaining
time period, LHSV was 1 h-1, and pressure was 6.9 MPa
(1014.7 psi). The contacting zones were heated
increnentally to 343 C (650 F) over a period of tine

irhobicBionl ned at 343 C for a total run tinmepetushodoesz1ss
hours. These exarrpl es denonstrate that contact of a

crude feed lugm 5 netal . 30 catal yst havin
w@gmge&ﬁ%twa FR begting zan%aqr%smﬁ% o he.greieat 2agp, the
twe Sorfiactifly zGHRERhA e HRRoMWstgpoN addi tional catal yst
having a pore size distribution with a nedian pore

di aniteaeh pxemple, thegangdigpratalpst 36O Prepated ag drscrired de Bxample 2
aedméﬁwa%azﬁ&fomcam@uces a crude product with
t

properties at are changed relative to the sang
pr 0 phrExaEs)leol‘S en adfiitionpbeathlystdpilican cartide mixtume (43¢ by was

e 0 BB B b B YR B

Mylxlemnmgmalym pepaed b daeanailhlﬁ desmribed idickampdeih| The vanadium
duy i I d
cRiiicRpErbis Bk Tl S FotaHRpta i B PRl 24
in Tamm? 19, I;Gaa@ll_dit;Nomlfﬁtab}Fh sﬂdﬁcqgfcaﬂanHmixa&e @O'Eﬁ‘i?\ﬁs at
t ,159 t he of the.clu es
Pygaangd tiihe D Gontpcag cone Wb (RS GRinTH ssidyst BERE e o 17
nfdemimsl catalys hedpardi byﬂﬁenéﬂwatdamnbea irflix A 3. 4T84 vaBatinm
en. content of at t 50%,. and.vijscosit
ch@é silisop parpide myxtupe 39 H@ RO BHE fy i egown%ﬁg@ep%e
feedpgp élﬁﬁé‘h&dlmﬂd@ta@isﬂﬁﬁodﬂé%ﬂﬂﬁf&(w eR bt% oifioned in
Exanpl es 15- 17 each had an API gravity of 03% of

q@ﬁmlcogta@tmgtzyn%mﬂaw additigmalicatalyst he#l&itbﬁmphfw eanadium

9&@& n BEAPICE ITHVARAIA Bata§itAlEbh EarBE HikthR150 om?)
Exarrp 10 18) produced a product w th increased

/ WBM@?M@H@@@MWPI gravity rel atlve to the -

Vi SCRSbR t@ix%?two&s ChliSrfbli 46 968 U R pﬂ:&i&é ao .

i ncreased Vi SCOSI decr gravity,
b%)vmsmsmoaequaﬁhmntﬂchmzmkl ng and/ or pol ynerization-

f t e f i Nt .
of | CREIARI5SH, DB AL ST BIATRL S e R
m“jeﬂﬂ@irﬁ?lﬁnw wdsHed teethe tipaf ;lstractm.r Fhd ¢dredesfaadflomed through the
PG 2brts op SPPIET g 2P PRy SorherRE ey T ortb SuffoH 5 the
r€a0tot. ATHe ofgledfosdwas doﬂmcm&wﬁh aa:hfoﬂﬂema&lysa it e ipeesearfce of

A R TR N KT EXT N
ghslid ﬂ%?czudéﬁbéd prgﬂ'd:ed ﬁrmaemcu [v&ts leo Nhé/x??qmomcmé;mnfﬁm 86
Wwas e 0 un e

howys ad-§0 Ndpd ﬁFgFBg nggwrgn? PEIOBLL 565° L o o

p&@ilﬁ'é)ga.s‘ﬁ 9 Mmltﬁfdp% CP |ﬁ1él c&rﬁaciiﬁg Bones weR Hehidd ﬁﬁﬁknfbhtam? to

for 48 hours, then the LHSV was increased t
323)°€/ (630 TF)avar mrmlaxf Heg apd mpiptainey].at34351C fpa sl ran tlIP‘hOf 1400
nb@npl e 19, the crude product was anal yzed to
det erm ne TAN, viscosity, density, VGO content,
r esi Biege compstdeminttatahit conact ofit emds feat with erfiolymn Hmetal

o b B RS P RS o5 iR A

ctrtilination with an additional catalyst having a pore size distribution with a median pore

diarpeter 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 ciude
feed, while only changing by small amounts other properties of the crude product relative
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25 Average values for the properties of the crude
products are shown in Table 6, FIG 18. As shown in
Table 6, FIG 18, the crude product for Exanple 19 had
a reduced TAN and a reduced viscosity relative to the
WO bosdMstedohe viscosity of the crude feed, whilpetT/uEies/042139
APl gravity of the crude product was 104-110% of the

APl gravity of the crude feed. A weight ratio of MCR
te amsem progettics efdhmamdeised Adshiioslly. fasing processisg, relatively small

Stiptade byhigs craft MRvait&9éd. and C5 asphal t enes

confgent was ‘reduced relative to the sum of the MCR

cont &necifigatly.@s shosphial Tableds FKb A cthe cryfle preduct hagie TANS at most
1%@’0 tH}FAN’%'f %tcrﬁcﬁtfée‘a fglt If‘,;%%les QNCRYe Eﬁd&l{oﬁgctﬁglgduced in

tenes content an uced sum o
mmpmnsaﬁ dachihed @fotal AEHYRE cament pf atmmm%%u@m ol genroogtent of at

o Lt t h h
PSR s T e AR 5 NI HATRRG Frobiths OrME oo foca.
Aﬂdﬂ:ﬁmalﬂy, despudegtoduots producett ie Bxamples Bs-maﬁsﬁ(hsd &6 ABDgravity of
PCT/ 1152004/ 042139 di i nc, d

B es At ge AR sy RBSRBRE IR Cotal content of the

Sane In &6ntrast Sthe Erulld prodiidi godhicesdandeienbtalytic comlitons tE:minple

(Bhroia s BBt MR HRHES Vo M AT ArD D e o the

ﬁd&ﬂé:@r@hﬂ A1 gﬁeﬁy bf 186 Sruéfte L EF1OMNthE ﬁk&eﬁﬁdwbsnyfan& bédreaged
LHSV t the contacting zaone is greater than 10

Al?lﬂravzég 1&%9? pessible tg infprghal geking png/oripalymerigation of thercrude feed
whs dnitidtey. pr oduce crude products with simlar

ro ertles The ability to selectlvel change a

.;= p dgs:19. £ of a6 .',_. at Vavious . HSV @eg?;g@:@ngsystemsand

tﬂ@éa%sié Wete Efe%@%? ?soé | n B 5ﬂ+ 6. OY‘%: PrBferfQYE Rl drit} feeds

process to reduced size

- areclisted ipdable 6 in Blﬁmch iThe pantagting onditions wersas followyss patioend

B I&@gg{/ S td e e & C?h i%v‘i&é td h B nguanso]tme’/ (1000 SCFB),

Cols age e per
EésEwe wlahé,t? Mim(éom 'tpl); amkwmaemtuse it con@mammzcmes was 371 °C

(26868%51 aofr ar I OUsS &l&%s %%C &%“P hl'gn‘p er aﬁi Iﬁé@ﬁé QPE‘ aC&lgC%&discreased

overrd ecibi nfjtiny &bmnish ‘adetlﬂemmataaie;lat K2 hikfoe 48 heurs,aumd thee the
I ribed in The. cru f.e vi ng the
I3RS Epr et B AP K Faklmrinsd RO 7 B RERT sed o
t he lanxam‘plé e tﬂeemieqmdl:.st smcbnmgﬁdac tiadmﬁtmlt1 TANDeis¢oslry,
cata S in e, two contactin ones in, the presence
BRI Y P gt Boidh SR L s s 50 GPﬂ@f’ StalS ih metsl
sGleifaedahidGici@® BREngVBE Sme Péricib @it fik LHISM w2 h and at 20.7 b
tenperatures Contacting conditions in the t

Avisrea veinsidor e Bropeties ofdhs gpdeRmducts s shana 111Tﬁb11'5 FIG. 18.

tenpag §ﬁd%ﬁn'ﬁb!e'?§ef~‘t@ A8CAEERARL iuﬂgu& @d}@xmaea@%@a cseBed
F), a ratio of yrogento crude feed was 160

TdBrude dwod visersEy relativg thihe it @ld\mb%w@coglmmfathf gwderfegd, while
tREAPE grf B2 Rlel Ao TN A4 1B046E 1RD IJJ’I ¥ fHelchitg feed.
fo

zone e r ature in
A Wetgbtcmm@mﬁ MGthamt:ntrtg Cz osphalivaies @DENOVG (lJeaEt)L 5.aTheasuineof the

1 1 ,
MR CHPERET & RpniEhE o Rl eIV Bt pR S MR
cpmt&n:tlmdl Ce xsphﬂténéimmtmt éfahe aodd faed. | Frgm Zleneeigiitdaiivas MCR
corlilcen'c(%éj E? aes%hal{énes content and the reduced sum of the MCR content and the Cs
asphaltenes, it may be inferred that asphaltenes rather than components that have a

tendency to form coke are being reduced. The crude product aiso had total content of
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25 gas-liquid phase separator. In the gas-liquid 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
a%dieddeedaes content. Average val ues for the peppeiohi/®siie
of crude product obtained during the run are |isted
in Table 7, FIG 19. The crude feed had a TAN of 9.3
Wamam@daeb Riner @A calegrteh mostH§ %t the @eéceﬁaﬁgf b same
RSA5 8f th6 BRGe R, ThAMME c&teﬁeief th€8tlde Jro8ucd Wad 80-DORVHRe sulfur
had an average TAN of 0.7 and an average C5
canteniftherraad %@Wﬁent of O 039 grams of C5 asphaltenes
per ghafibiel ¢ Gl 1cRIOAAKAS tharlddfiabimgAbRARbD AR De ERHOHEY such

of t product was at nost Ao
that pﬂéi&\éihecslgb &ﬂcemstmrg zoheisreatts thand 6 bt as compwed to a process

o Py e T capei At e RORGE, T iy o

sﬁle%wfy dhigetaqirapierty ofia emtde fifed hhlmwchhrmr]lyspale szelomuemgeater than

d. The. TAN of .t d d
SN A T .
chingleeoiallyassailablenteadelse srﬁh]let t?@sdl gizé ﬁﬂ? all@v tHe tatment of

AR iagE s DA i grobErRLi et AL e S for

ekanﬁe<ﬁﬁmﬁgﬁnﬂnﬁgmtactlng tenperature of the second
in ase, botto ) zone tends to enhance the
: L 'i 2‘.;.-'; v = ;‘ ] 1 : “ res The

caﬁt@amgtsystaﬁé a;ulty@cawswmer%eaaeaai &e@&f&d @@Eﬁﬁﬁﬁie &f Thd\Gude

crude feed. |t|ona'5¥,1 reduction of the content of

fopdihaviag ﬂw mmemesgaw in BdiGel %wa%midmb@ the tgp of the reactor
R BARER AR tﬂQt\W&HIﬁH if %ettagnts%@qﬁg%ﬂésflﬁ e Pése&k, of

For exanple, reduction 1n ot assi n1an

- hydrapemto persuesa crode praductr 'ﬁhmt“f@rcedta@tmgfmm vExeppsrae® different

&@%n%&ganced rTelative to the reduction of the tota
assi um and sodi um content of the crude product 4
f r onCextastipiggoBlitimustin the tep mtaaerhgzom matesastfoliovesd HSV was 1 h™;

éﬂ%%gz{hﬁrg tll?’h’le b, cggt%m@ %hy f_aﬁ%/ ] th 3’%5 9 fatlo %?ﬁ%ﬂ: Irogen to crude

ftteém:wrl &0 Nné/m?f(momsmai) mrdmrassure s ﬁarmpaaqmm psienoval
of t ecul ar ht .c ounds . exa
05 - CanBig el e bR BimERTR S est pOfIENE TSy pee!
htr’] htampmml;e ia_t}iedmd:b emaypntactifgorons ?ad M]{secqewzﬂ)pa/: 1860 0PlydRGkRn t
Vi.N a ropner sof t nes .
SEK 1o xR 80 P DRI, and e o 0 S5 @t - of
t hesThe tompﬂaﬂmm dgitedithd BRI doRfiBEigionE BndvhsI¥irsdiet into the
s to ber ved before they plug 20 and coat
g%ﬂﬁ@%%@aﬁwpgrm hﬁr'{gwas liqupdpharegparptar, rtheftetab?m@wewas
ShoRedeArbdtidt Aid gas. OTIRY crudePIRRICBIAY &ﬁo&lﬁﬁty eﬁﬁﬁ'zed to

p03|t|oned after the first contacting zone.
detgrming, haNand S%a%ﬁ%#%M%mF@@H and a Catal yst as a

tSLgrAiéerfll c‘}aatmlegﬁ 8_ ()l %W‘z‘ﬂ%f oré%gg%ngéar a@ %Lare
ligted HII'BE’{ e RHEIG. 190 hgﬂlaﬁs feed adeTANS. 3f8e1éd)Csraaghalt¢ms content
of 0% SIROY EERbRDS pil bk Rt blla! BF GLUIS bGP Radm

and r OW ng con
avepagediAdy of @7 amd @ avarageCt asphal&ﬁe%ﬁteﬁl dff[)%9 grams of Cs

asphaltenes per gram of crude product. The Cs asphaltenes content of the crude product

was at most 71% of the Cs asphaltenes content of the crude product.
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- mgfecigy weightreampaynds ?fgr e3Pl Eeasp

797 F), pressure in a range fromO0.5-10 MPa, and ratio

of hydrogen source to crude feed of 16-1600 NnB/n8

for a period of time. After sufficient reaction tine

to produce the crude product, the crude product is
SRPSesh7f rom t he catal yst and/or residual ervd@gS0bHedize
usi ng a separation apparatus, such as a filter and/or
centrjfuge. The ¢rude, product, mgy 30 have a changed

TAN, TP BEL cPRER of Potassit fnd,aasagh 1 ecomic Uk as most 53% of
theediit Bshtéad ofthe Bithd BASTS in 50 BRAE Fecl STRE TR Jf thel dPEleProtHRt was

feed. Further nodifications and alternative

abpestdiOraefite HANphthe stnde feade 4 R-valpe phleS of highan was maisitaihed

d BRfdcand. to those skilled in the art in view of

this description. Accordingly, this descriptionis to
be cdévsiemorsgrated in Exammles#tand 30 draving arfuisti(in this casehtep) contacting

\MDo . of o
PRAGE o0 e R c PR OeiBe pedin i i cas,
bgttorghzany tends towenhanhe thie medantionoof Cslasphialiertes corbent imnitie eaiio pedduct
Lnventign.shown and descri bed
rﬂ%?‘leei tlﬁ lalgr‘:fé‘ %%%ﬁlot%ef %\"J%Zﬂn ogtge &gﬁ‘&ag‘s of enbodi nents.
_E: lermddisiomg@, redictivn aft_«hg oBkterit ©f Mstalstin hidfal?ﬂihg of orighkdlS Beids was
sirated a escri bed. herein, parts and, processes
chbapbat g o R SERPetaS difirembisb PO impie ipdistion  the ol
pbtasstunh kit sottih dvdterf ofithz@ddd pre@RERE:A Hxhiple @0 hw=3 SniRbdd
skilled in the art after having

. t ,
SRR bl SR S e o b i i e et
HCheE)aa il @it 8 rdlRiVely cofstind Erufk RERAYA giﬂ&ﬁe:f rhiffle Rﬁaiﬁfyffor
t hout, departing fromthe spirit and scope of the
%FWPWM@%M%&@“‘F-n the following clainms. 82 TH
2818UShpk Rwetleflpbitute of'h it QRfcRig RN 9 HomBvdi .rof'ﬁlg pigh

product, conprisin contact ng a crude fet(;ij a\;\dht
altgned andiop thetals salimof organic -

i € c | i 1 dr erties -
oA T e e RS S here il oGRSy S5 Bl r
of so8ges avd/prcstigkiness for examplen gwheand(cTA)). Refnowmdl of bmst’
cc?nﬂm@.{‘ﬂ e 1 Rire SRSV s&ﬁtcg\lné&}uas &%@@%ﬁ\éﬁ %?fo?ﬁg?g' plug

east one catal'yst conprising vanadl um
andmepiohe catalpdts, therebsliinengasiog theilife of the catilesteerating dt kipher

tal.yst, -wherein the.additional catalyst
w@%%ﬁ%g@ t 8% 230%%&}?&%%%? %%cwmwnﬁm 6 of the
' Coiltabt of a Gnde Feedmidca Catadat AS SHirMO NE balk nigdd] €
| unm,,6 al s,. or m xtur thereof; wherein the
ool R g PR o B opmelieetoh [ Dodics s b (0 erehncdpypast per
100uhangofthd crude fead) nf] inwoinb eibedidmensdie YAt St crude feed
and reacted under the following conditions: temperature in a range from 85-425 °C (185-

-
=t

797 °F), pressure in a range from 0.5-10 MPa, and ratio of hydrogen source to crude feed |
of 16-1600 Nm*/m® for a period of time. After sufficient reaction time to produce the
crude product, the crude product is separated from the catalyst and/or residual crude feed
using a separation apparatus, such as a filter and/or centrifuge. The crude product may
have a changed TAN, iron, nickel, and/or vanadium content and a reduced C s asphaltenes
content relative to the crude feed.

Further modifications and alternative embodiments of various aspects of the
invention will be apparent to those skilled in the art in view of this description.

Accordingly, this description is to be construed as illustrative only and is for the purpose
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and wherein the nethod further conprises generating

hydr ogen gas during contacting of the crude feed with
the vanadium catal yst; and controlling contacting
conditions at a tenperature in the range of from

WO oshdszora pressure in the range from 1-12 piPaistesioise
LHSV in the range from0.1-30 h-'' to obtain a crude

oduct  havi AN of at npst 90% of the TAN of the
‘@f“?ﬁ‘a@% thage Skaf?é ﬂ%&ﬁ art Alg gegergkmannerol Aapsing oyt theinvention. It is to

BinbgstoddB thefornk6f tHE LR icAShEW B sdibed hatbil ade o be taken

wherein contact of the crude feed with the vanadi um

35 sraqpnjes ot pbpdimgnts.c Blgments padimateriplg mapi be ﬁlé@’dtuwrfeahodeas

iR

A kTl O S 5y e
of ﬂteanxﬂgtlow Bayke mﬂ@eémdqvnmmt 3s veoultl bet dppazenuid ene skﬂled in

OW f th th
f eed strea the gé?ﬁ%fﬁﬂ{s d%ﬁén nge ?ﬂggsr 'H?’ib"o‘?nadc
itheglegents deschibedThieéin wﬁthbtltelepm'mgaﬁ'cnn aeispirit aﬁd stopd'Sfithe

% st 10% of the TAN of the
l%&h%Iﬁ%CE%£$%§84% ﬁﬁﬁﬂﬂﬁ&&*ﬂgsclalned inclaiml or 2,
wherein the TAN of the crude feed is in a range from
0.3 to 20, from0.4 to 10, or from0.5 to 5. 5. The
nmet hod as clainmed in any of clains 1-4, wherein the
vanadi um cat al yst conprises in addition one or nore
metals from Colum 6 of the Periodic Table and/ or one
or nore conpounds of one or nore Columm 6 netals. 6.
The nmethod as clainmed in any of clains 1-5, wherein
the vanadium catal yst and/or the additional catalyst
conprises in addition one or nore nmetals from Col ums
7-10 of the Periodic Table and/or one or nore
conpounds of one or nore Colums 7-10 netals. 7. The
met hod as claimed in any of clains 1-6, whereinthe
vanadi um cat al.yst and/or the additional catal yst
conprises in addition one or nore elenents from
Columm 15 of the' Periodic Table and/ or one or nore
conmpounds of one or nore
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Col um 15 el enents. 8. The nethod as clained in any of

claims 1-7, wherein the one or nore Colum 6 netals

are nol ybdenum and/ or tungsten. 9. The nethod as

claimed in claim8, wherein contacting conprises

contacting the crude feed with the additi onal TH 2818 SIN P
catal yst, in the presence of a gas conprising a

hydrogen source, an inert gas, or mxtures thereof.

10. The nmethod as clained in any of clains 1-9,

wherein the contacting of e feed with the
additional catalyst is pe#?gﬁhggﬂfn t he presence of

at | egs oL L f the generated hvdrogen. 11.. The
micnon netarl R BE el G, S0 RERE° brisiaic Farpr il
ceuiie alcedtg 3 AURCIREGEd Wikt YHAGY MbZONEatdBiat S to

on or_ coupled to an offshore chilh&y. 194 12. The
nBPERGYCEs ac tatdd Predaef dhady dingd udes ththetrude pyrduct,

fu e [ 0 ; o
WPRIg it FHE FRERPpepRcRO Ty AL W U M s oc ana
chudelf Med,t cheocmudeblfeed hb¥inthe neitteadd sasid|raintedr (TAN)
infang gne Ef clainms 1-12 further conprising the step, .
oPTdPt HPRPRg Pr e BRAAETSr ¥R CTo MM CaRAPE TP Wt 8ing :
or nMuge tését | bdé CchEALYEONEoinBrREQHYCHanadium, one or more
transportation fuel, heating fuel, |UObricants, or
chenpeunds of vanadimhogramicttainesd tiheraof ;omadf

cl ai -12. fu r rising the_s (o) N
yar o g LAoMF (oo COIVLLE Metdfn>LER Rditignal catalyst
prodpe£sésabREobanbed meehlsh€dbmn@oflugin 6 of the Periodic

| ubri cants, or chenicals. Vs
Table, one or more compounds of one or more Column 6

metals, or mixtures thereof;

wherein the crude feed is contacted with the additional
catalyst subsequent to contact with the vanadium catalyst;
and wherein the method further comprises generating
hydrogen gas during contacting of the crude feed with the
vanadium‘catalyst; and

controlling contacting conditions at a ﬁemperature in
the range of from 50-500 °C, a pressure in the range from
1-12 MPa and a LHSV in the range from 0.1-30 h™* to obtain
a crude product having a TAN of at most 90% of the TAN of
the crude feed, wherein TAN is as determined by ASTM
Method Dé64.
2. The method as claimed in claim 1, wherein contact of
the crude feed with the vanadium catalyst forms a feed
stream, and the feed stream has a TAN of at.most 90% of
the TAN of the crude feed, and contact of the feed stream
with the additional catalyst forms the crude product, and
the crude product has a TAN of at most 50% of the TAN of

the feed stream.

83



3. The method as c¢laimed in claim 1 or 2, ﬁherein the TAN
of the crude product is at most 50%, at most 30%, or at
most 10% of the TAN of the crude feed.

4, The method as claimed in claim 1 or 2, 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.

5. The method as claimed in any of claims 1-4, wherein the
vanadium catalyst comprises in addition one or more metals
from Column 6 of the Periodic Table and/or one or more
compoundsg of one or more Column 6 metals.

6. The method as claimed in any of claims 1-5, wherein the
vanadium catalyst and/or the additional catalyst comprises
in addition one or more metals from Columns 7-10 of the
Periodic Table and/or one or more compounds of one or more
Columns 7-10 metals.

7. The method as claimed in any of claims 1-6, wherein the
vanadium catalyst and/or the additional catalyst comprises
in addition one or more elements from Column 15 of the
Periodic Table and/or one or more compounds of one or more
Column 15 elements.

8. The method as claimed in any of claims 1~7, wherein the
one or more Column 6 metals are molybdenum and/or

tungsten. :

9. The method as claimed in claim 8, wherein contacting
comprises contacting the crude feed with thé additional
catalyst, in the presence of a gas comprising a hydrogen
source, an inert gas, or mixtures thereof.

10. The method as claimed in any of claims 1-9, wherein

the contacting of the crude feed with the additional
catalyst is performed in the ﬁresence of at least a
portion of the generated hydrogen.

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.
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12. The method as claimed in any of claims 1-11, 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.

13. The method as claimed in any one of claims 1-12 further
comprising the step of distilling the crude product or the
blend into one or more distillate fractions to produce
transportation fuel, heating fuel, lubricants, or
chemicals.

14. The method as claimed in any one of claims 1-12 further
comprising the step of hydrotreating the crude product or
the blend to produce transportation fuel, heating fuel,

lubricants, or chemicals.
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