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WD 2005/ 061678 PCT/ US2004/ 042647 SYSTEMS, METHODS,

AND CATALYSTS FOR PRODUCI NG A CRUDE PRODUCT 5 FIELD

Wb 2066 YENTI ON The present invention general | poT/us2004/042647
relates to systens, nethods, and catal ysts for

treating crude feed, and to conpositions that can be
produced usi ng such systens, nethods, and catal ysts.

More particularly, certain enbodi nents described

her SYSTEVS| METHODS; AWNR ICGATARNSTE FORPRONECINGA CRUDE
for conversion of a crude fERODIICE total product,

wherein the total product includes a crude product

that is aliquid mxture at 25 C and 0.101 MPa and

FEELDOF GAHEINVENTBIONt i es that are changed rel ative

to the, respective.property of .the rude f .
DESCRIBPrRptnyepl i By s et Tpc ffu ng aysts o
E@Jtﬁlg%&&é‘ fea®| 2d s ERBpdsiteshstthaicatiBe pRIduadd @ingd fikh systems,

crudés to be economically transported, or processed

msthods,cod cetaiystn dYoteparticuidrkys certain embadigents deperibed herpin relate to

to, as "di,sadvant a C g b :
e R B A S50y A0k PR STAASFIRY, wheren
AeitSkalpBRest ihclhddy Derade prbduat i es 4 Besid riktael s Aand 0.101 MPa
crudes wth a relatively high TAN 20 may contr|bute

ansl leasrane or orpre propextigs ﬂ‘@éﬁﬁ?d%éﬂseél rglative tp e Ze50peIFYe agPerty of the
ang/ gr processi ng of the di sadvantaged crudes. Renoval

BP9 ‘?egt c conmponents from di sadvant aged crudes may
DESUREDIONORRELAEEDARTZi ng aci di c conponents with
varirous bases. Alternately, _.corrosion-resijstant
et al Srydsy i base.ens 4 TROTS HUPUIAPIA FTERETHEL DRk AeHEOt M he crudes to
r . n . _

BESEO 0y ARyl oGPl 5L Sk oy
tdferets® Bf-divadvantiged erudsd™st ant nmetal in existing

equi pnent. may not cﬁg desira Anot her

le. .. t hod_.t |
| nhi biisedsRRRRs R ARG PYR A COMBATGRS (hgt U e to the total -
LAg lngirﬁag{ f"I{A‘N ’R?fﬁféd&ﬁ’&g RE&IDERERIadRa IcAIRS with a relatively high TAN

ransporting a of processing of the disadvantaged )
aray destribulEhte cosresioh ofmetabsoroporients dyiringrtzanspoyting and/or processing of

e R TP T R Tt -
ﬁ{vléﬁ%?chcﬁl@ca@ﬁﬁgffﬁ[ﬁx?@&‘i’di@ copenédtd Rith 9afihRibases. Alternately,

relatively high |evels of residue. Such high Ievels .
obrrosbei-thgstans nttalomp bel nsed; ig dranspostgtien pepment ang/or processing

transport.,and/ o roces ' ' .

PaBpRRRr i or BF pFRARRR b et BRHERMLRRF Hnificant cxpense, and
SRRk €8¢ bFcdrvsivl-rasikentantians dkistihg equipmlest mapudtiberdesirable.
oxygen, en). Organically hound heteroa

and nitro | o] !
daapiher meghoskio $RhibiAoTBAOD MaK IRYe WHTigeh A8 ComoRPR indibiiops to

AR B RO A PR b gt e
THD UKE 6f Grrodihdhhibiters ammyirghtively affect equipment used to process the crudes
and/or the quality of products produced from the crudes.

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

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

have an adverse effect on catalysts.
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- depbsitnersyhecenieraek wigiage efcthe catalyst istaly 1n74¢

for exanple, nickel, vanadium and/or iron. During
processi ng of such crudes, netal contam nants and/or

‘gﬁ:l?&%gés, of metal contam nants, nmay deposit ORCE/US2004/042647
RCe'5f the catal yst or in the void volune of the

catal yst. Such deposits may cause a decline in the 5
act i pidaMvatagderedsaaysincludoietatively liigh amannisof mea) septaminants,

on catal yst Surfaces at, a, rapid rate durin r '
farfexainpldiiakelayamdiygad/or FP%Q}’“B% PEOFEPTRE ?’%&R cfus, Hetal
regenerate .t h tﬁ]fé] biftaknindts, & baisén a surface of the
cgg%f‘mﬁfpg}gr%oﬁagb%ed.f igtﬁbit{errpera% u[%?egsed duc{%gpg .
cHBFENSIA thevoidRyluadessf the catalysth Such depasits waypage g 4rghtie in the
catal yst and/or cause the catalyst to deteriorate. 10
afidycfahe edjdldster udes may include netals in netal salts

of organi | §Ré/§) hRlysEalrfichént axapidasieuhring processing
and/ ggjﬁgggﬁ’ﬁéw tgp?osﬁéﬁngt alyssal ts of organi C, aci gs
ofiRadviatagtd piudas.| §t nuayiwrcastiyitol tegeneuits shevqetnl Biccasiviy, ged catalyst

b ti I f - .
AT, S s e e
tféeg?ct%grﬂg ?? {HeoRplyR LRGBS SRS IHeAIaIRL &) detédoraiet al 15

organit acids are present. In_caontrast to . f
ni ckdisatventagehciiudes mayinshide ypstela in metad s Orgnmig aciqsdfor

external surface . of t cat.al ys ' o acid
example, gqlclgp‘)g RRtagsium; and/or SO Z.p%dglta??%mra%lgtglr %%]ttg?g g;lmic r?.cl s are

i 8RB Bissiaflayed crades byctewentprnal prooésaes, for example,
n\é’?b&ﬁ%ﬂ%ﬁ?tg t he cgt al yst bed. The deposit of

deealtingramdiot acid fveshinganpl e, nmetals in nmetal salts of
organi c aci ds

generBIPFesses AT, pﬁtgn %%hc%gh@ed% cbﬁ’\?enﬁﬁﬁﬁbﬁé&!es% vhen metals in metal

Increase In pressure drog.zo ]

: 5Bf*%aﬁi%cia@%@ﬁiésdﬁaﬂnafoﬁaastitwaicyelmndgmmwaw jogypically

ed. reover, the metals in netal  sal tstgf{fgt?rggg{gaﬁic acids-may

sadvant aged, G ' HaBichs larly at the top of

B ortaydp YO volfed REnE R PRAIcRSy Ratcularly at the fop
keadMaNbay erhdﬂepdﬁs?wmtminarﬁsgfgmanm,mtaléﬂn metal saltsof *
‘east '0.002 granms , of O n, per a -di -

cnganse avidy, 2 aR S el L Red Behierally r%%%%@@éﬁ%%?‘@a%%ﬂgﬁf e 408

ani Eﬁ@&;ﬁ;@ € Bed] Uvlo , the metals in met

%‘3@@5"@? ﬁ@%&?orm ig@e}y@g{?iﬁgﬁ%ne con%%’l:?]rds e(for

18 P baankeicidranaypcaisorapitdeastivationsd catalysté dat i on of

al cohol s, and/ or cids .farmged by oxi ' t

t hat pjs@dumggegmc?@glqygw‘gy@g?fﬁg%gcﬁ ﬁgg réeoa gglhgss u%%aﬁem

gaf%gg%gtﬁﬂ? rdoBLd AGRNARBE briiddsavititiatl GxyRh contentr at least 0.002 grams
rocessing and cause prugging in transpor(rﬂ%iatl on .. cessin

bf Ben por @mmsadayaagq%rqs@gwahﬁ}cwﬂ@m Wdf%’é'&?m &

deficient hydrocarbons, | idati

Qutacic GRYEeR YO0 AT Botaen O LERaR SR dhal REAGEHer oxidarion

! defidmed bpaxidation of algoliofs, and/or
E%%g%t(%%%gﬁhﬁle, Neth@@@nd/or el d bpax g0

ragnents resulting, from cracki
ptids &amed beyroeciqmiﬁrj ltgé g‘@prs).gk@p g %&fgpp@ ﬁc; gmqviq 3%#;;? treated crude
Dot mak earadilchiamiRle Yok Aingiag oilse Bhgsing in
%&PV@aﬁﬁgFﬂégﬁ%?rﬁgigae?@pﬁ#‘?arra S heatied Lo Plugging
sl =, [ omer 2 U6, 2005 B0sert
cost | Pisasivpniogeteruderanay inclyge h%drpgeq ﬁﬁ%?‘g .ogar ons. When
tpgfgcaetssqgg tof 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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facilities. D sadvantaged crudes also tend to exhibit
instability during processing in conventional
WoSohdidei®m- Crude instability tends to result iprie64/042647
separation of conmponents 5 during processing and/or
formati on of undesirable by-productsdé:;or exanpl e,
Prynirforming coké.f Hdrogemisarostiniedprodudsamddr 6sthetp. transport to treatment
% ventional processes often lack the ability to

& a selected property in a disadvantaged crude
Wi t NOpsadifagel SRidel GROténd t6 RANIBItEstaBi I duping RRédesitg in
in the disadvantaged crude. For example, conventional
poventienad fasflities. Caede instabilipi tendsytogesuitgn @h@ﬁﬁi Epyanen 9f components

reduce TAN in di.sadyw.ant ' he fa

e Py et g At gepate Br- bR (r oxhPgh trogen
afifige M akPobREdibRideRUch as sul fur or netal

contam nants) in the di sadvantaged crude.

> d Sone )
pr oceEonventionalipipressas often hask damabikity torhenggfeseiastad peperty in a

Aerhtaey wuE VroBLR, AR Sk bR B pbrefiy ie®
dﬂsMﬁF&@&@dep Fep&iampts cofvbaiiogal Proasssel oftbw ek ehie ability to
general 'y increases costs of t i ng, di sadvant,age

) ) rea d )

sevificanthirsdues TAN le@sch@d@w%aeﬂ&s#{e vibile, 8t the §ame gy only changing
ts.ta h t ' it f

B 2 iBsited R helcfitent b ATUATCARoE KER as Hlfiror Bk

ShritatainaARpin tHe disedemtapedbiudet y of such crude. U S

Veyer S0B6 pagecises i poBAn s dopLiscl fugedtclife €ading 8 dident o

. r . 4" th
s SROBERI G0, B s porchic S Mgt iutig o e
Tisadhihmged pripertiean AdBing5tilusd®] howevBargeherally indregses costs of treating

5>

e Bl be Y ALkoUS, PO 5RSsr BBl MR 3k A8 B hab e he

lﬁﬁﬁ@s&a‘ﬁ?ﬁg%g J64.1 RBGitibA of BBSRt RAd EBddvaniapyEyale mAgYid some -

Imte icability because of many of the
siaiions; alecreassistabitity of sughoerude. above. 25 I'n sum X

or opel 15dat Bpsch SRPE7 © Slghllal R, S ARGAR Meyers ctal
6989266 Yo GParle cPHE, 3,908,502 16 Biurden et 4160145030, to Beetden enal.;
t endenc consune relatively | arge anmpu

;
54887 765 b0 crchegh ah-ead it o Tgies cialaasd sl 381 to Tanaka etal,
E%F%EE% tf" [51%‘? |pg(g¢%$§gc egr?{%& :.%rrﬁi %&%ﬁ%{@?%&g%ﬁnﬁémde& The processes,

@}"m, GAd batalRed ddsdiidied i thiesmatens; halvecarnhavei limitgdsgpplicability
netals in netal salts of ‘30 or c}nic ci ds, and/or

beqsuss of waynelithe trehaicalaryblons set 1pith 8R0S es tend to

cause I i tJ . '

Cr oat HERDE G BaGRRAR dcARANy hRIRRGHHY: HOpaNE: Bbr cxample,
ekdgtivehskigh TN /iehdéricl ¢ benoneamstableudyging greatmeeat,cnd/or a tendency to
i ncreased ,usage of hydrogen. duripg, treatnment.. Thus, .
epRsEnG TelaHvely JEs PeakRts oL BHISRES Cipe e mitn Othskindegieble

%Ffﬁfeﬂ}ég %&ch&tﬁg'ﬁvel 'ﬁ%mﬁﬂéﬂ]tﬁ@ﬂﬁﬁés%l@édﬁﬂo%eﬁ@ I[(for example,
onversion of di sadvant aged crudes I nto crude products
vésidueorgénizSIDEY AMEaEE REihs)SRaa4o0thAEAants, matels in metal salts of
g%%l sa%?&:c%tg%ﬁ%g g;;gl}gtrésgmlpgp&{siosgchsﬂrggc'giésct%r% to cause problems

in conventional transportation and/or treatment facilities, including increased corrosion,

decreased catalyst life, process plugging, and/or increased usage of hydrogen during
treatment. Thus, there is a significant economic and technical need for improved systems,

methods, and/or catalysts for conversion of disadvantaged crudes into crude products with
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systens, nethods, and/or catal ysts that can change
sel ected properties in a disadvantaged crude while

Wbl 24osiRh&st i vel y changi ng ot her properties in tperus2004/042647
di sadvant aged crude. SUMVARY OF THE | NVENTI ON 5

I nventions described herein generally relate to
mmtciemsablmopmsaﬁher@ as alsy a signifigant econgricsingriegdmical need for

de f d t
R T
Gade whily 811 isS1RSHEEPP Qlﬁan%g% diﬂér@rﬁpeﬁtﬂl&ﬂn glendisaiviantaged erude.

to corrp05| t| ons that e novel conbi nations of
if) NIAON onposi ti ons can be obt ai ned

by U t .

D 484 B
Qe foh, of@md faed'y a totd) giﬁint:t mnmmm erufle prbdm:it dndpinesome

or nore catal yststo produce a total duct t hat

¢mbgdiments, nomecogdensab r&@&umveﬂw@@wb@ﬂ erein, g0 g?lafa%llﬁ relate to
|
i 0 B B e s
Eehcgotﬁlﬁédiby ﬁilgg ﬂﬁ:\/styﬁl@nﬁ and neethosls zlesccdlbsg gelbui, i 02 Wi t h a
I an ore laneter I n a rom 0
i th B Pgtonisorss biefiod o reduc g AP S B Phfsing
éc%[? ég §ﬂ£%%?9‘1 ﬁgtﬁ Qb bt Ri3rd \G¥AIREs & Iﬁﬁﬂﬁce@ B8 bRJduct that includes

nedi an pore di aneter, wherein pore
the zmdélpsd&duch wiliepein itle eradeiprodnetiine quldynmsm/aﬂ\kft Hoand 0.101 MPa,

e amie e havgma R e TOBE AR 4% FR e Qs et BVing a pore

?ﬂ\ggiﬂwhﬂg? ﬁigtg%emécﬁﬁﬂ Eofé’fﬂﬁé}ﬁét&' ihANahge f6m 906A &F 180 Adwith at least

D664 O The invention also provides a
ﬁﬁ%lmcﬁchedbtabnmdhm afg:oapson mtcaa:qmc sige  distrituisiap hreing g pore diameter

BB oA 278w Sl ViR e W i g Th & Blormines

9;{ adgsl Me{mmmzt Rd 6onENlinY @mtmting Somiitionisudh tax therceude
at 25 C and 101 MPa, the crude feed having

ptodhetdes aa‘,@r ofiat mest 90 Yorlcthe TAMN:ef the cads Jeed, Wzlj@’f%l}lé&f Is as
re si th a nmedi an pore di aneter of

E&rﬂrgagcfﬁg&%rﬁ y&"’%‘{@?ﬁrﬁmned by ASTM Method 25 D4282,

and tirge ﬁﬂrbﬁthdfﬁilsd??mlvﬁ@s b neetipal of (sodeing strdbptadoct, comprising:

havi n er gram of catalyst, from O. 001
@or@@tggapmﬁudﬁfeedrw wa@ﬁam%r%??éalaﬁts Hébl?fe ‘gH’iﬁtﬂﬁfuct that includes

me)% ﬁ&guh reoeggh%@auaépmwn; a El %M‘ﬁﬁ@ﬂ% °@bnd 0.101 MPa,

and control [ing contactli ng
aRgide foehainda TAN of dideast 018 catpeastionet ofths catalygtsihating e pore size

AN R TR T T o e
P58 R WiledGTal st BRYAE thefor® El%’ Hﬁh‘ﬂ:ﬂmﬁn %ﬁﬁg R @bk bf catalyst, from

COfT'pI‘I SI Ng. gsn tact gng a crude with one or nore
oa0al gmtns tb 0.08r grams ef:andlybdenupy; onlfuo:t moteanolwhdfrmmgompounds

T CRE AT W —
P%’éiiﬂ&s%u@a%e "éi‘ude%ﬁéduc@h%- a ’PANQ&ta@hms’{W oY tRSTAN of the crude

st one of the catalysts having a pore
fied ewhiéreinr T ANt amdaxmmn%d b4 BEM ﬁbﬂ@d@%t er of at

ot or iR By el PRSIRE A MRSt RGNS Pl Somprising:
BéthdiGhglat@udkofe8d Hith@neios hidrdekt49&s to produce a total product that includes
the crude product, wherein the crude product is a liquid mixture at 25 °C and 0.101 MPa,
the crude feed having a TAN of at least 0.3, as determined by ASTM D664, at least one of
the catalysts having a pore size distribution with a median pore diameter of at least 180 A,
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conprising one or nore netals from Colum 6 of the

Peri odi c Table, one or nore conpounds of one or nore

W hadsfoeid7e@m Col utm 6 of the Periodic Table, or PCT/US2004/042647
m xtures thereof; and controlling contacting

condi ti ons such that t he crude, product has a,TAN o
& drisi DA STNEMpioddp418Re e i 62t Bt e B PRSPy distribution

éﬂsrg%s OIS STGH dhtaiS HEM &fsfuhgsds o Peridllie TaBCBAS S more

s a ne uci ng a crude product
\ingls BPone erandreahdtaly fmm €obentf @ efitheiPeriodind able, ppmisstures

ﬁggﬁ%{é}/%td;otpg g ggg eat (%)‘tl'll M;WES &Iilci[}bat %%%1:@? %{'Olsé('ljlgfshas a TAN of at
gtgélﬁg\'c}tﬁa FANTD p?e r&;@ﬂéd Qwﬂe%‘m NN isld debe@mirieddsy ASTM Method

east’ 0.3, as determ ned by ASTM
Makiod D664 and at Ieast one of the catalysts

or T olfhe veao ROV AL SR PRyt bprising;
ﬁ?ﬁt?étﬂtgf rc?ﬁ&e%la?‘ Wi‘th%él@ for bitge ERAIyOLG ke profiadd £total rproduct that includes
(ir & 1 hereof; an

one of nore netals fr 0
Gl arade ﬁrﬁdmft whereiRghe cmtrlc provaibl is a ligrid mrxtwmaé% 5C'and 0.101 MPa,

ﬁ%rng)rgéjﬁ %eq avp%%é?\F g,t:n% F@?:%ssq%egg@eﬁ%yuﬂs l&ﬁl\/@g}oﬁlﬁﬁﬂ and at

Eg%k nero?ttﬁé)ca?fil §t9€(§ﬁ1pﬁ:§éls*~’(ﬁ§‘0ﬁ@oﬂﬁbﬁ| métals fmaColuGal 6 ofithe Periodic
isin g range froml to: 1.0; and Comro”'ehnggmdm

C[Gbleamta oTgnare rwdmpmmrks @@@h ot mere metals fom dolypa §afith

Tiblenorminiieet ool 2RAE) g oergﬁtgl Wt Brofd B8l RS of the Periodic

iT‘%%”BﬁeP& b QORMBUAAAE oRte @enfm@amfalmmmm@nao@fwemdm
prodlct, conprising: 20 contacti n%Pa cr

diablepor mixtares ﬂteaﬂoft,ﬁnd wheteip gguelar wiip of fta pﬂ?‘gf o Otlﬂ%t?l to total
iyt S et i HPGe BoRD 10, 408 gﬁﬁ&mﬁgc&ﬂwt?%g@ggﬁmgﬁs such that
fé%fih“ai‘%’?ﬂggﬁwﬁﬁgﬁﬂ oﬁt(ataMaaw?tf)?fg?e g‘;t?ia lofff: @n:;llfcefcict;?\f:?rem TAN
aamﬂgt@mm%dfgg &m%& first catal zst from

0. 000 18¥en?1§ a%%?:?%vd«@és 09 Bf ﬁmﬁgfa%hﬁief r6dlct, comprising:

Col u or nore
CORRRENES chide Geed with ome @ mmtea:lamlsfstsdmpmdv@m tq;abprotiwé that includes

oo crule srackeh BRETEUR I T ProGit thafaad iyl fzn &and 0101 MPe,
Stﬁg ?1[31 & ?&gﬁ% g ' PANY ot 16RS10.3) raﬁm]ﬁ:f oI QR Pivde eﬁh@bt)s&bmpnsmg (a)

eas rans of. one or nore rretalsfrom&mob 6
G forfst cdthyst%elfmsiloataﬁabhmng;mr gramnef it 009 do 0.0

or nore netals fro 60f r
@'p]@g pgtogg oglgl%;naﬁt:l Cﬁ l@l‘fe P 1'{7:0r egﬂ% e Bﬁ@ ?more
drle" mifle ﬁﬁi&l@ﬁbm@olﬁﬂmdﬂ of mmpemmmnmt caidmhted as

cru e pro uct has a TAN of at nost 90% of tgle TAl

tweight oftteetalo eximixtiues hereofyeud; (§) asecgad srtatyile C%%atalyst having,
Met hod e

RSSO gﬁon% Sﬁf}y?t\sl?ﬂgas?p g? %%g?éfr) YJ%% rSlZmﬂreC:ﬁE é‘lﬁ%rg Column 6 of

Q@E PRRodc TablesndRirhedicempaihds, of one opmorsmetatsclingro Wedignn 6 of the
one or nore netals from CoI unn 5 of E&lgll.(?f:af’erlodl

TRdriceljc Tableicatoulated astvesighsfof metgl. of BixBHEY s gpntrefling
a‘FQPﬁ“}(‘)TﬁS/ ngf tg grﬂ glt%? ﬁ%g&/sn?cf%ﬁég%ct H?Téé 4 'ggl\p%fte e{t gﬂcg,t ?J?;A: r?g the TAN of
PR cBiRTed, WheRROTAN is as determined by ASTM Method D664.

The invention also provides a catalyst composition, comprising: (a) one or more
metals from Column 5 of the Periodic Table, one or more compounds of one or more
metals from Column 5 of the Periodic Table, or mixtures thereof; (b) a support material
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material, as determ ned by x-ray diffraction; and
wherein the catal yst has a pore size distribution

%tzbﬂs%ﬁq@,gi an pore dianmeter of at |east 230 A pPRI/US2004/042647
determ ned by ASTM Method D4282. 5 The invention al so

provi des a catal yst conposition, conprising: (a) one
Iowingor thetarabtraing chrient att lasat &1 granasef thetp plenisd pengram of support

one .or re co un 0 . .
0o RGP RLPHD BA CindbT Bt BT pre s
diBbat S R atm M4 dra diankeer oTat ReastB30a4 2k deienained by er8TM
of at least 0.1 grans of theta alum na per gram of
Methodi¥4283at eri al, as determined by x-ray diffraction;

and rein the.c ) ize .
di st \;\flg%{nlvgqp% atlﬁgal%%’lfnl\eﬁg% a E&%lg?te&g‘lfpg)ﬁ@toé,r cotyprising: (a) one or more
Ré@ls o Colighe 6 f tecPdriod ASTdYle, Mat bothoR@sRpounkie of one or more

R

h Pepi . . | ye) i of support
P iR Ao Frep B o1 BRTBOMOE B AnR DS @, of upp
Bhtefial, as tabmhised bpméétpd%cﬁ'rmtﬁ)noand whertin the citalysichay alpors size
one_or. nore conpounds of one or. nor tals, from
@S bRHO Vi ATRAIAR0TS SHATRENGEf|o6 1o25) 230 Ay CBLETHIEH B3 ASTM
M?)hoﬁl?%o” materi al having a theta al um na content
of at Teast 0.1 granms of theta al umi na: per gram of
suppoThe imtrticradlso provides e catlysticdmypositiony comprising €2) ang;or more

Rl BT AR 5 ¢ ERFRNIS LAPlp g Pung fordifbilh BLhAe more

fhiea8d %&ﬁ%lﬁﬁn%%’f%é\ﬁémﬂ@b BAA8 ne 20 nthe mictilefbindlolaha 6 of the
provi des a nethod of producing a catal yst com&'rol sin
B

Pariddio Talge corewppurre compounsis of ene pomererpetalsdr bye § of the

- ?%E(F(ﬁé i‘{a.lﬁg: %&1%%#%%@0%&81%#@%&%%@@”@?%% QQAR% hfGAna content

20

25

30

. Gpﬂﬂéﬂg_? A %r%ﬁ? oPthetAR@nindPeAgAnt ¢fapsirt material,as detepnined by x-ray
ic Ta

Peri o e, one or nore con‘po_ungistr‘ig;;d .one_or nor.e
diffradtiont awshwitereinthe Satakyst has amors §ag distribytian wiih a meaian pore

) Xture er ; eat | l um na .,
St Ot Al 23 A dF BB bEASTITMARDAREE 00, "o

C,  andhé pivehiign ﬁlb@gro@&iea aysdthodbipreducing e catallyst, gesnpriring:

a pore size distribution wth a nmedian pore di MBt B wherein th
oombining &pport 36 ULYPReS THEE SHSHIHTOR & el gpixtitte, wherein the
4282 conllfist LR fing! [ 6l c&hprising one or more
R S G A

Wietdls fE81 Oslufilrscofithe Rérsodio Thlde one og wpqye corhpednals of one or more

Fekals Fain CmBHRIGRe B f ARt FUREIFES Bevph REr ipagipg the theia
gl:]ugﬂgé Eur#ﬁ)}tﬂhétal“ hEREaL & i fRrathreloTat RBagtis00icC; dabfogming the

e conpounds of one or nore netals from
Cathlysy) wherdin theeafiyst bati axporalsize disoibutionvithe mediar pere, diameter of at

heat treati t he ,the | um port/metal mxture
&asgﬁoe&p@r%@eéﬁbyd%ﬁ@?mﬁg@%wand formng the 6
WO ZOWe%ﬁﬁn RIGT bieN2RA 4/ RARSH ST prodiicihy s batalybice@hprising:
the catalyst has a pore size distribution with a

rembinge swppditavitt ene afmere metalatq form@ sprerymetal @piKiuge dvherein the

Ek{pp%%Tc'\ém'\{%sﬁé’ %e%l a%l%trzﬁna, and one or more of the metals comprising one or more

metals from Column 6 of the Periodic Table, one ot 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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The invention al so provides a nethod of producing a
crude product, conprising: contacting a crude feed

\%‘z?os%? -[Qr nore cat alysts to produce a total PCAIdURD04/042647
t ha mcﬁ udes 5 the crude product, wherein the crude

product is a liquid mxture at 25 C and 0.101 MPa, the
cafalifke Wieseeinhhyeaigyst iighipofe size disributicn with ammedianporg dameter of at

sk dnapistiraine By oS T iR o' o Lt O M
dete rﬂélﬁ@erﬁ%n%%ro%&sh@ﬁé%ﬁ%@ préddinghecradd progladt, comprising:

havi ng the pore size distribution conprising theta includ
@htawiinga cawe forbwith onwermats: cafalysts orprodcg ot prodpefdhat includes

eri adi ¢ Tabl one or re ] j
i ptodueh SRR e B S REE HARS it a3 End. 101 MPe,
b ¥hide 8ed HRAAOI TARTGE at Rt 0.5/ de gt Srnafolnd cagjysts heing 2 pore size
condltions suc a e Ccrude roauc as, a
dissbud@Ysvih a mediampove diamdter ot leasts 1804, %HSWBYPW@‘?‘EN “}aéTM

d Lned . Tha i_on.: alumi
L .
eﬁﬁrﬂhlreio‘iixﬁtﬁé mdizﬁ@ froai Colgma &:c::sﬂtﬂe Eélg@ﬂic Table, anseoranorgmgpapounds of
catalysts in the presence a .hy. n_source to 15
grecttuere st Somp o6 Ohge Periet s Jotie Pmiirirge Hereok. and
gqrn?rdggﬁ{g cg\(ﬁ\l'ga%ﬁgg g(lﬁcﬁﬁ%rfsrskiﬂg th%F ﬂlg g?@dggoﬁlgt/ Ih%”é gA_!IFA&l(\lﬂdgfhﬁ)st 90% of
e T/ F tHe. chudd feed, vettensle THAMN is dsaletongrinied bysdyS/BM: Method D664,
content of at |east 0,0001 gramns. of , oxygen per —
1 uce The GugRtion oaprovidfS b st TMULIA s Pyt brelyy b fthprising:

& i ; it Ynl ' | @8 pREfce ofdl ce to
Bylied oA Bt o 0 o et o
producontotd iprodgt 86t ohilesthenmdsamaduct.ovhereis thegudeprpdiptisa

inshrliarlhs A0 ML I e
. Qlud

la%i GOESrR 0P Bt 1e£:2 01000 gransyisfoxtyber pertgeam of crude
cruge&grmggbn%t a gan oxygen content  of at_npst 9&%0

. % of ..
Fded, armbat denst aeatahe catalysts bavipg @ @orecsize digbwion wikg median pore.

s det er.m pe AST, i ;
Aamieior L AT e HETRINB RO D UEge PAae a0 ling
abRctRleRbndRonsto REHQIT AN spelpthatibe gradeqrodiet basalidN of at most
conprising: contacti ngdta crude feed wth,one.

or._nore "
o8¥%eofithe TANbofthe amde feed; ardo Tpiusgagoniant pf ergapif ggyeen containing
the crude pr : | F at Bo& 90% of th
ePgap R et b oplleEh Gl bRt BU(G ol o S0% o the
'Bﬂ%’éé?lgzoﬁte'ﬁﬁbf of caldelfesls whereln TADtisas determined hip ASTN BMethod D664,
catal ysts having, per _gram t | east

end oxygpnoeptest 1s aéﬁ@ﬂ&?lﬂ%%ﬁ&‘%@t@ﬁ%ﬁﬁ?%%l um 6 of

the 30~Peri odi : RARL JWBE cOmprising:
mor e iR A efof kB faSnBhod bl ModRTRE A Be gro o] comprising
¢ttt £eruds fawdivgitit orformedralcatalystsito praduesa taielmaeduct that includes

Fhegmae odbry whmsoie e MO BT UBRE w8 gt 01 e
%eg{mg%?;egfhﬁngr&?fmh g)ff Gf 188 OP" QA &l ledk® Sn@ofTARl cathlysts having, per

the crude feed, wherein TAN |§
arflof estalyse dt leyst ATDVIghdrn ol omsemore mgtalsdimm Golusms6 of the

L 0B Sz L NG 3 51394 BB 867 Soton s
Periodic Table, calculated as weight of metal, or mixtures thereof; and controlling
contacting conditions such that a liquid hourly space velocity in a contacting zone is over
10 h™', and the crude product has a TAN of at most 90% of the TAN of the crude feed,
wherein TAN is as determined by ASTM Method D664.
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contacting a crude feed wth one or nore catalysts in
the presence of a hydrogen source to produce a total

‘p{)qmlgﬁat i ncl udes the crude product, wher eipgtidR2004/042647
crude product is a liquid mxture at 25 C and 0. 101

MPa, the crude feed having a TAN of at least 0.1, the .
5 cr ubles Meertianalsnproxides b methadsinseducyig aerufe product, comprising:

0. 00 f : )
B
protiadesa fota? @r%ambmfmt ichides fhe cride Ip':rmlﬁict;’fvmmbéia Il:medegpro;iuct is a
nmor e conpounds of one or nore netals from 0

e R4S “Eoanad T0) MBrythe PBie pst RASTAE o RN oF af 1635¢ 0.1, the
cont Eolihi i Lt i

G534 b ST 007 bl S i o
febd aand ek Rajtasherofittles tatalysthéduhprighipone dinarpastalsifiom Oplumn 6 of the

.
?ﬁ%“&#i%@%’f Lg}?ﬁygﬁgg%@grepg\gg& Gotrol ARk SdntAdtingRDhdi%BHS Qich that, during

and the crude product
betionggaths chiderfeebugtales nodleciilar h3dsget at hselected fatg to inhibit phase

SRR AR AEheL SRR ARG IS8E. LN QiSRG yelpeiy im ope or more
afm%ﬁlgf ' %919 oY% ﬁﬁil\!‘éﬁ@érh@éip@ﬂ&&hvﬂaé aTNENi oTwe oD% of the
a es a tho 0

so pFovi ne f prooducing a crude product .
TANpof the tyde femtintad thersguds prodigehavdngia wlfur contenbel Ty130% of the

catalysts. ip th resence. .ga .

SahR bR o B B RSP R P SR BHE SR ASTN Mtod e,
SR PEastmts ayi&ERhiRed bR ASTMIMetRFAI4ZI4. i s a | iquid

m xture at 25 C and 0.101 MPa; and controllin

. : g .
cont aFhe inyeudonialse prevides aanetharkefl Rreducing ¢ erude pepduct, comprising: -

duri )
Pirelhe 3 ot WA B e GEDS n e paiast { @bl ydrogen
soRtSeiprodie 4 towbpiddact thitdncipdeshelemde proaubipwhefein the crude .

roducing a crude product, ¢o i sing; conjact a .
orodus 15 6iauid MW 855 ohh OAL M5o% S0 et L orgetidg conditions
nor C 0 : . t .y sqs
o i Lyt
iphias@ sb'a}igtidil offthe truede ferid d&ﬁg_g)c_amtdcto. 10r13 I\/EA; aﬂd .
controlling contacting, condifipons such that the crude .. .
251 o die inveaton aEe DI | MR DRodtcing § Findp ol fimprising:
R '?}ggag&‘g@%iéegﬁ ivf}{gltch ndh 1R pRESABof dheWr QURE catilydls €0 produce

condi hydrogen upt ake condition being |
ditdthiegrediict iz tndiindes theaodeprogtdttogbereinthe kamde prrsuet ig g liquid

e st RSO HPLAKE R ol rfind Sl Elh QBERGIR! SR that the crude

g%aqé EoitAdte PHRE WG Hroge bid first ApiFopddAgitAasionditionlaivilenat a second

one or nore properties of the crude Erodupt chan

e
lhydmgempstakScoraiition; Sedfirsthydragen mptake sprditipn beipg éiffﬂren% from the

nore properties, of the crude f . The i [

SFoopr BadiogeR bRk copdigth Al Pﬁﬁg‘%@% Qﬁ‘%‘?ﬁ@%@a iben uptake
CORMLibS st DntroReHodahibi P-vales sftecrhgefbedthl produat mirmrefrom
catalysts at a first tenperature foll owed

: by
decressing bejowt]. 5 and ooe ar merpuepArtiescofithe prugaprslugt ghengg by at most

duct. t hat, i ncl s 1t , {n the
e e L e R
MPa, 1@ ifiventien 8ls¥Bridds/0AdthaBolprBailvihisa 6wl PacbidT comprising:
feed having a TAN of at least 0.3; and controlli na
coniaeting merude Fsdivithenecanere ratalysiat # first femperature followed by

contacting at a second temperature to produce a total product that includes the crude
product, wherein the crude product is a liquid mixture at 25 °C at 0.101 MPa, the crude

§
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15

contacting tenperature is at least 30 C lower than the
second contacting tenperature, and the crude product
WeSodsobfPgof at nost 90%r el atlve to the TAN ofpcigs2004/042647
crude feed, wherein TAN is as'determnmned by ASTM

Met hod D664. 5 The invention al so provides a nethod of
foeclavinigney TANcof e deast @duatd contrafling sonigetingemnditianis sychpthat the first

copiaging (PRSI ASH eqst l Sodo et il Bk §ed oM ApASe Rmperature, and
angﬁ.lgé %Jfﬁﬁ/tp 15 ORA R B b b st YR rdlatbiite this RAMIof thé crafe fed,

) a, the crude feed hawﬁ a TAN of at
wmmm;sasmtmmumambw b fur content of

2 o iSO St EiRe o8 meifohof pRReHE ABr e f16UAS comprising:

‘ 0 Eacﬁﬁ g ABFuRle FIdAVith bROGR ﬁ@fewmtlfsts]i) rh‘dithlcE’&rtotaﬂpmduct that includes
a

one or nore conpounds of one _or nore netals

the oradEpradunt, B'hetein the opeds praduct Tpliquid WWW&S & and 0.101 MP,

!ﬁg{u ﬁéeed?}auldlg%ﬁ%@l ocf‘ta@ geggtqgi ?%\Frﬂ?e ?e%ﬁqilb{rl g%‘;sgﬁdlg;bntent of at
16422 0060 gfanishef salfudigerfge@d of ande fird, mmatéeqst anhcf the batslysts

a sul fur "content of 70 130% Ofdagthg ?ulf lg)lntent of
mmmrnﬁdmefoéamre mealefraiiaiuma 60f theFerodin Lals, kR iRore

15 Met
KBRS 08 1S Saeldls i OABEIY of e PeriGlRt SHBILGHlRtures
heiebf dn@&orﬁfdlﬂmgcmamrcuﬂdmpnmimh that tlengudesproguct has a TAN of at
R T TR T, TR R
P{o%’ gf‘fge s&ig&f TB&I& %gth%ﬁﬂﬁ fRE0 Mpekein TAN isiad dbdriinel by ASTM

e crude feed havi ng a TAN of
MetHod d36640arid sulfue contemtds ﬁeé@emmd@r ASTEMethoddahi¥nt-

a ? ;egt T%Z’(%Vlﬁ‘%eﬁ%%;%g)(éB {gi%g?nf Itpgéj@g{flgr %H@ﬁfg’?%&r qxg)rising'

20

25

30

Antdf8hE amcfélf@ed‘ WRA RS bﬂﬂiﬁreaca@ilyéti"ﬁ) preduncedi t@tanﬂidﬁct that includes

one or ~nore onpounds of one or nore netals fro
thelcrude pﬁodﬁct,t\mr@e theoetinde manes is  Hqwimighuse at 2n&; %#0 101 MPa,

@1@@5@%&%@'};& i ERI &5 180 62N AR Fec! i 0irs el content of at

feh& OCT%% fo@?&idde?ﬁ} auslef grudsifeed, dndsit Rastasiedil the catalysts
cont en f 70 25 130% of the residue_cq

comnptisitigen, oramete wpriala fierrdniumn Gef e Pslflﬂcilﬁ Qi abigyoneAgprre
(%%%%QDﬁ (é'ﬂetﬁ'%gofre?ﬁ E%OEPEE{EIH%] s PURL&E rl“aﬂﬂlﬁédmbﬁr’ux‘cure.s

& i nven a SO provi des a
Rtddehna fcoRtrSIUHE Cogactings dmddmpnmﬂhmhtthatdhﬁmude; pmguct has a TAN of at

B
ﬁ&%g&@e g}ggﬁ@e&f g&{e%g:gde%aﬂ Whd wheredn ThMisGs Hbtéhﬂi!h@d by

the’crude feed havi ngl
A TM Metiasl D664 and hesidueedatefitis ds HetoimigedbyaSTdd Q‘a‘hﬂd D5307

ZL d a;;rhé g&;&&@%ﬁ%ﬁg%ﬁﬁ;ﬁ%@ i oa];?rﬁé ugr??g{letecdmpnsmg
Qgr[té?ctfﬁgtaac'r&def fel B fao?d cdtdl§stPRY 1.*[)16%& afakil g:(‘)od%ﬁhat includes

conpounds one or nofe ne from
e drinde Iﬁeduw,dwlmﬁmuheecrudc productis ehqmmmﬁ at 2 and 0.101 MPa,

St B 10, SR RS0 D8 SR B0 ST ing OGS Uilfentof o

fgsrg dd"ﬁ?ﬁﬂm S) o@&ﬁ(ﬁ@fee& had 'Eﬁlﬂaﬁfoné D€ therdatidysts
e crude has a V GO content of 70-130%
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

9
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of the VGO content of the crude feed, and wherein VGO
content is as determ ned by ASTM Met hod D5307. The
wOeRidsfIsal so provides a nethod of produci ng @caruniee4/042647
product, conprising: 5 contacting a crude feed with

one or nore catalysts tq produce a taI roduct that
niast DOberf the TANcofilbiecryde e t the gridtequpicheats gibfﬂl‘é?ﬂ}&f 70-130%

o B B A e VD e i

Adevioabiby $15307.s obt ai nabl e conbining a support
with one or rmremetalsfromglo Goftdg ‘i? .
TabI &he inyration alse PEoEdTHFONAREd §f PERJECIAE & FRHYE BIRYYH Cofnprising;

@ m. ol 5'1{171@ ?eea @&ep c?rrﬂl&‘é'cﬁta]_ﬁ@tﬁ’pr&fucégtm rH8&s that includes

ce a cat al yst ‘precdursor; and form ng
tﬁ@&uﬂ@bﬁidﬁsﬂ whﬁretrem |cngietmeduo¢ astaalhqmd npxmms’!ér"(lu amdt%wl MPsa,

r e;}gg}cﬁzg g’lam%g%ﬂ@{]ﬂ r&gbg%l Ofﬁﬁiag ?S‘I,I?}Ip? gﬂ@e%ﬁﬁgﬂﬁ is I;])é'tamable
§'f gﬂ‘lB t y eﬁil'o,&k;lt}ﬁ ftﬁ(%rle‘! Aetal? ﬁ@ﬂi@éluﬁﬂ\sﬁ @f théNegibdic Table,

he crude feed
dn@\ee ﬁ’idr@ Bombamdp pbunglesmearenethlsdromi Cphmm@ Dﬁ@led’ egipdigelable, or

B B codSHBLEH B Bl Rt o
P 6 o o s b

téllmpenatmei belbwéiﬂ)Or?é}g amd) cta:ltmlhmg)@nta,ctmg cemditienssuch thag the crude

Sipatir bos T AN o 4 kot 366 W TAR Shne iy kg 20 AP

cat al ¥d SivERITR AsH! fr8videfa RicthodRT protRicibigs cfrﬁdﬁ"@r@dlhclmon@nsmg
of the Periodic Table, one or nore conpounds

m@tlﬁg a m‘hlf@& Wﬁhﬂ@ﬂmre@a@lyqﬂth@ qc@ &I te B‘E’ ECt tg?t includes
e S )
g?élcg J@qrqnﬁ Q}%dﬁrﬁ@%{oﬁ#éc 1%?16%&18 0 Sé £a¥92V5| gc%nsdl ({ §/ 01 MPa,

: ﬁE cﬁlﬁe&be@ Idviridia ﬂ@@i&t? 0Yat ledst 1 DeSvatSTd:Ia {1 06f°FD tbe crude feed: .

crude feed at 37.8 C, and the crude Eroduc av
laingamabl graviey oL lasb i diehleasiope gF the Sapastisill one or

G ude%&%ddn %E@ 3 ofgqe FHRUIc DableS ofS ofRbRY (HniRAINEY of one or more

viscosity I's as determ'ned b){
A&'EM vk o2 6 @9 thePeribiic Table or rmmtuadsstberpwfoamcu ling

coomcsg oA R Gk (b Bt THIEPIONEE 5P RURERIN LY 8, C gt most 90%
B¢ tﬂg ‘é&@o SR crﬂ&cﬂf‘é‘é& bt $nabcl ﬂﬁi 146 efde pRivef kfléng an API gravity

uct, erent e crude product is aliquid mxture
ait 70253 0% o theQA RI0graviBaof the heude rfmlewhe@m Aﬁbgmgltalmqrde@rmmed by

5w e S 05 100 BRGS0 NS petnod D26
Y an ad&rﬂg]%vgﬁﬁ% X e@@l&@ﬁﬁ%&ﬁoﬁﬁomm ¢tmle product, comprising:

m Xt ures : and an additional cat al {ﬁt
eéreacting atdrededfited withioak or aioat caialyss tpproduce agntal grodughthat includes

tals, or ,nor { '3
RLUER o e PR Rheoer B 101 0o
RUMAE! febd Baviié TAN G&tqmﬂl{) 1] atisthe vsdort thade data%yw eobeprising: at
product has a TAN of at nobst 90% of the TAN
lﬂﬂstdmefce‘ewst ovnaprising vasrdiug, gpe aém@r%mm OfOA@mﬂmm or mixtures

/

dg%wB? R?gaggé ‘Ql?&g)lglhod pr ogau %té;gghz)grs %g’tﬁm or more

@bﬁﬂﬁ% meARE Bt fdre compounds of one or more Column 6 metals, or

combinations thereof; and controlling contacting conditions such that the crude product
has a TAN of at most 90% of the TAN of the crude feed, wherein TAN is as determined
by ASTM Method D664.
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contacting a crude feed wth one or nore catal ysts to
produce a total product that includes the crude

erein the crude product is a |iquid pfpiddoesos2647
‘g{ﬁg‘gﬁ%‘gﬁg 0.101 MPa, and the crude feed has a TAN
of at least 0.1; generating hydrogen during the .
cont &ftel ingentionatad providess nethgd ©f producing@ aredeprodegiscomprising:

SR T b B 0y ol gl nchces
ﬂ@&ﬁﬂ@igmcéwﬁmﬂwm?mmfs a Tdd infiverd &3 @ &0l 0.101 MPa,

provi des a nethod of Ero ucing a crude product,

andrtipr ¢rede §eed hes afTAN phet least P4 dgeneaatinahydrpasn durng therontacting;

cat al S to produce .. i.ncl

oA e oliBe PR SiARiobe Rt AR Ghnch BRlag e OBAN of Bt most
JOOEIHF the " AN OF EheAdrudebfe€d, avttbréin TRIN b, detdimimsdigieA $ BidMethod
having a TAN of at least 0.1, and at | east one of the
Réfal ysts conprising vanadium one or nore conpounds

of di . i : . ' ca
o o SRR B R RN bt comprising

dﬁﬁf@ﬁﬁ%& hRleifSedivith eAS br MOR daalpstitot fredueadetal proddetdhat includes
as a

AN of at t 90% of .the TAN qof th de. f
thp erude @rom_?at, veheggn ths _ﬁ‘é?fﬁd%gﬁ oS mRREe gﬁ%?d"%ee‘leif 6101 MPa,
e glaid@ \fgéag{aqri}xgae{ PRNPHAY 160, B ¥R RstUne RiF UG Mkt Acomprising
CFude product,” conprising: contacting a crude feed ]
vaﬁhdihpﬂ ﬁlﬁe gf mioTY chbnqanmgg/sﬁ \mngdiupr, odmixuges ttlnﬁl.'qcaaf; acbehmérolling
t hat inc s the crude pr t, rein.t r
OREHEE coRIIfons HEh Hhok  RONPRIng 1SReray, § 9 102 Bnd the crude
;IErB&u.TQ e ARG Br BRGR90% cEARE PANAE thé Bfide Booll, whBGIATAN is as

east one of the catalysts conprising 20 vanadi um one
deternmines] moASTVONEthald DGadi um or mi xtures thereof;

ST R T —
éﬂggﬁ:ﬁhg%&rﬁ&%éd ith OHA bPmotelcdtdlfsté towodiicetaetat prodact that includes

controlling contacting conditjions such that ‘
thk enurleypiedyst, ovhesein tescruderpdugt ie ligpidimistug 2% Tﬁ%aquj/l@wl MPa,

BRI Y 5 0 080 B o

RiahREh, Ohe BF 846 EdiBpcunds bfieanadivety of mixtorgsrhereofgproviding a gas
contacti n]gl a crude feed with one or norge catal ysts, t.o
Y ﬁrgwdedma

paroprisieg ahydpaen yustAing KautactRg, theetas floRebeing oo
Y
lﬁifcﬁ'?ﬁgh%%rgggpfo@&&, hag aﬂ?‘-ﬂ‘é of i rhivét BG%:m‘itﬁe iﬁ!&}?btl" the tcrude feed,
east 0. rans, . a on e catal ysts
whesi TANgs @&ﬂfﬁgmﬁﬁ?d Blﬁésbﬁg‘iﬁﬂéo@ﬁ%%u nds of 30
VanadTH%ﬂrw@ﬁtiéﬂ ﬁ&&%ﬁ%icfepﬁﬁ‘e‘ﬂiqd ﬁ?ﬂo&d&ﬁg"@éﬁﬂé ﬁx‘@duct, comprising:
| th a

catal ys aving a pore sitze distribution w )
cariacingpareddicadredtarone by moemsitaly89 totprodwet actotal prsidupiibat includes
contacting conditions s

Fhecede ARyl e B AR Product b e HasisoBTire RLANGY g 101 MPa

i dfessie L abial NiAVE St bt leass 0.00002
@g%ﬁ%ﬁ%@%ﬁ%@% Mot hod DE708. 11 WO 2005/ 061678

PYatis| A6 bhet abthE catilyetsicomprising vanddiempens\irdesse gompounds of

met hod of producin cryde product, ;c FSL NG i At aeitunts
e R ER o p b abd e CARLALM SuepP R 4 s st isnbution
RitBAUREIIAn hOHeWiarRdt@iftéast 180 Al A ds@Slling contacting conditions such
that the crude product has a total Ni/V/Fe content of at most 90% of the Ni/V/Fe content of

the crude feed, wherein Ni/V/Fe content is as determined by ASTM Method D5708.
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t he crude product, wherein the crude product is a

l[iquid mxture at 25 C and 0.101 MPa, at |east one of
\FVB%&%GS&%“S conpri si ng vanadi um one Or NDr € pCT/US2004/042647
conmpounds of vanadium or 5 m xtures thereof, the

crude feed conprising one or nore al kali netal ﬁ
of orEheimvention almgramd@s ame@l@d of pEodsicingor @ude pro e, Comprising;

(g){{lif( %lgl neg}eg A rﬁe] i‘{rﬁ}tﬁ gn§§ éatﬁﬂsgs @L% Bh&s daoﬁog?ggﬁuct that includes

e ¢hile pridRict, gﬂfﬂi’élﬁ&h@(ﬁmd@pﬁoﬂﬂﬁ is alioidahixonabedt °(E)and o 101 MPa,
al kal i net al and al kal i ne-earth net al in netal

wileast gmwfdhgeatabstsfcomnswagﬂn@hmow or goffgOmgAURdS Of Yanadium, or
G o)gar&o %ﬁ egyg @8 n}aiadgtf‘e e Lg Do (ﬂ'ESOr ﬁﬂﬁﬁ%&t?%aﬁ §€l¢he or more

al't neta
é&‘gKﬁb InBids &letdt nigie alkahhéleﬁrﬂfmatat sdltssrﬁlohs opimore grganic acids, or

3%&3%5 Mc}femn‘g’;i‘@ g&%%tfgﬁf ta%gﬁ%%iﬁ%g? pg-l%gfyfa qd, agtﬁﬁﬁcohtent of
%&?g?ne'tagna&tdgﬁ&aﬁhg A6rth 1Yi"lﬁét Eely 81“51?91% atidd 'oké’tl least 0.00001

I ne-eart meta In ne salts of
SragRNinG anindHingsconticingtomiitidng susmame lmsﬂe Prahst hasetotal content

S sy B 4 e
| L th F gérétgﬁtrc? Anefiahyst, %n& g&@ﬁ&d&b&ﬁl BethD ‘iﬁl{nefhﬂ 94lt4Gif crghmic acids in

he crude’ wherein 't
ﬂmwduﬂerfeed; oderein sonteht ccfwll@lmneztalumd dkalme-@r@rmetel irpmetal salts of

t he crude e or nore al kali
ﬁ@ﬁllc %%tl%dmﬁéﬁfw{ﬁ@ﬁkﬁ}a ds, one or nore
al kal irge1Raptith 488 plovids bmdhode¥eprodudiiy £ cruidg pridact, comprising:

acids, or mxtures thereof, the crude feed havi n(?
pertadingma arﬁdeafeadl mﬂ]sm or moreeailyets o Biodues a total groduct that includes

He et Breiing CaBEblp bR Higeld @i 25-C3ndD 101 M,

=

crtfe £oB& cofiplidihy Shéohmuickadi raeabsadts o€ onk ot motmlﬂrgamc acids, one

wth a nedian pore dianeter in a range from90,A
memom aliglirio-eArthiTactak el of o QrHBPTE GTERLG A Pr BYXIHEsS 5 fhgreof, the
] | £li fHc@lBinfalkaline-
:}?Fdﬂ?vﬂlgopért ﬂgﬁ‘ 0&‘5#@#&%%’]% la('rrf‘gﬂeé‘?op erein pore e
%hrﬂ?m@ta‘itlﬁ infgali sakis ofsorgaac daﬂsof\atrhe}m B.Q000S Twavis; dndcht least one of the
D4282; and controllin ont ag nI%E%ondl t |dx£ns such thatfrom 00 A

2atalyNs hevigd nore aige fisHi tlan% AR BORE APy g 3 Tange
10 g@n}'& ARd aRlsg doB oF@lEtt er of Pore® trithe ?6 tel dize diftribution having

I't aci ds of a nost 90% of the content of alkalj
ARjobd diametér ahilhai 45 4-afahe median pbl;e diameta vdierein pere sige distribution is

or agi[ncl:% S&IM&‘E&Q‘;‘{ ﬁggs{ a8 fpwnﬂ ‘“alfu(les'r 90 né%gr&épcﬂ ions such that
@% dé’ﬁ.ﬁgﬁﬁ&%‘&h G 1681 Sbitdn? of AkAlPhLaN) e 1atind SEh Meteltd metal salts

e I1nvention al so provides a nethod of

pf ochanicngids of atichesif036 ofthe colﬁnpfrofsaﬂkagl metgly apd alkaling-grgth metal, in

gt :églgsf Bfg‘?fg?n% }q&{iso Bﬁ@lg &H@rfeqd; g\’th BY%‘(%OHF%&D 8? Eﬁ(gﬂ ?r%tﬁ and alkaline-
Véﬁlgﬁ g‘le%ltlﬁ%ﬁﬁi%ﬁs Bf SGHSE atifls B alsldqtehdlmwuqmatmaaoazmgl 8.

MPa, the crude feed having, perp&ﬁ
cr ude Theduyention etsalprovides/ameetboh oEproduginge ¢ sproduct comprising:

%gm%gtgnzgaa g%lag?ébﬂid ?xtéet clgrler%%% cgtgﬁ/s& gﬁl%%ﬁ ?Até(lé&réduct that includes

@%H@?rddﬁctawhéﬁﬁ?thﬁ fcﬁfﬂa?:@od‘hct cl aﬂ&@@mMetat a5 °Cead0.101 MPa,
60% of the total nunber o pores in WO 2005/

51078
rigT¢rus2 Ged heuizgaper erane ofeude fedea HMN £ iCORteR Eea%roooooz

pore d|
Y
Wtbﬁh@dn@ﬂ&ﬁ 90ak tb tR0NA[ with lahlgast 60% of the total number of pores in
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contacting conditions such that the crude product has
a total NN Fe content of at nost 90% of the N N Fe

Wwonheds1k the crude feed, wherein N /V/Fe contggnigd2804/042647
as determned 5 by ASTM Met hod D5708. The invention

al so provides a nethod of producin zﬁ g product,
the pprei sizerdjstributinn bﬁé@mmgpareél%@eﬁw in fior of fie medigpere diameter,

talysts .to S
Y’ﬁ e RN SiAY 8@%@’?1% Whet e %E&tnﬁ&) SH%&T ro bﬂg ta Q?Agﬁ@ and controlling
dongHetiflg Gbnditirs sath 2t theavradeprdict MEﬁa total N/ ¢ Fedenfeataf at most
havi ngwa total content of al kali

Pkt hdridireonint e dieah whgreusNY /B4 Soptept i g5 determined
SW&I?{ J158Rfg, 0- 00001 grams per gram of crude
eas

oné the catalysts having a pore size
dl st r’[‘llwﬁwamdm al:h) proviies amefturdeofradveingra abdeproduets comprising:

180 A,, as ned b ASTM Met hod 282
mmg@cw. i oB% PE rfz@t%wmma t°£aian4[“§ﬁ thef includes
q& Fﬂ% one 'I:P&e?élﬁ tihd &[{aecgﬂoaﬁa ifa ﬁ&uiﬁhﬁxﬁ&é k02K @ and 0.101 MPa,

r nor e e or nore netals
fhe erodedbadravingod tdtdi&:oﬁknt cofohlkalrrmua}g angk alkalinergagth metals, in metal

t her of and, II| ntacti ng condi ti 0 S

*q*"ét" prvnEraci O abfaere 00T BFER ot R Af W eos it ome he
ts hé\3 &?5&1 glibemaﬁbhﬁomha la, mécﬁhﬂgﬁiraula&ﬁstérs)f@f least 180 A, as

nic ac of at nost 90% of the ‘content of alkali

Memne@mASIkahMaﬂm@aH&?, n@d the catalyshpavang thg|poge gye distribution

id t )
S B e i SR E SR o MR b SRBIShe o
&tnsqsmﬁay bforcérdfioreSnéils e ColuRats bﬁ/thé\SEHbdibmabré or mixtures
20 The invention al so , provi des a t hod

tilemlfs@nd gonirelting eowﬁ@tmgcqon ditigns pucktha-the eryde a’aquwaa a total
lf%ﬁ EF%&B &eﬁ{lhag{hearl ‘hﬁ]‘iﬁl ?ﬁ% al QI8 ngﬁcaamds of at most

e cru e pro

: w%rome dongent bPalRalp mw.l,cztndl abkadinkieatih d:emlgqnun&talamltgﬁf @ganic acids

and 0.101 MPa t he crud feed c r
B W efuderdeash wharetmscomens o alsali il n%dgai‘fﬂ?%e Foetg] g metal sals

o1 d95139Re or mre -
gf%rr Saadggédsrl%?e‘?ﬁ]ﬁrﬁlu esﬁp?@fﬁ &? and 25 the crude
feed Ay mnucﬂeals@pmdwé aamethisl tﬁfq:fddumg ocale pmﬁluetn gomprising:

of alkali nget nd al kal i n a taI
Soptacting cav%ﬁpiwa G 5 fiose S [P 2 Qe Aotk that includes

gféac?& egd}sd&ft cinGflé Buds bodes a%qaldaﬁfms a5 °c and 0.101 MPa,
ripution vv|t a nmedi an pore dianeter of at |east

AR0cride fasqacompmmgmmur thgre/atiknli nvielwalis D om2or g orgRnC acids, one

cat a av ze distributio <
gh@ogﬁlﬁﬁzﬂ q@&ﬂgp@ﬁf gﬁ? € grmore 8Fga§1i1 a{nl:ll_gie : nggﬁ*tﬁrlegﬂlereof and
rfide i@&fhﬁﬁn ? SORARES, abtad Bentéxt dfﬁfk@h ﬂiﬁﬁtﬂb sand alkaline-
rom Col umm Peri odi ¢ 'fable or m xtur

thnth mofals mrmbtdcsnlts of otigagjc eoids afatileast 0.9A00 L roms, @G%qﬁt one of the

d d t
Lty 40 Sl oL 0 Pt e 230 A, s
QE@ARIned Bf* IASTM M&hodDED82, Qﬁ&/mfcatdhﬁt havihg aipom‘ s1ﬂ distribution
met a al kal i ne-earth net al in nmetal sal

cowRTitiog a it oksmars meiagEM GORETES pEhedeobis Taklseae of Hore

h f
SRR SELRE it RGeS Bt 0Bl Fetiol ble, 8 fiure
kifer@T; sl nffoling coytadigtdviditiond siLXbE. thél'hmde pmdubi Joas a total

| of
ag;gmlor %\ﬁglﬂ%cl’etgl anEd al(ljcghne-ea?trhorggtgll Elgmgtaf aYts of I8rgamc acids of at most

90% of the content of alkali metal, and alkaline-earth metal, in metal salts of organic acids
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contacting a crude feed wth one or nore catal ysts to
produce a total product that includes 5 the crude

‘Q?Qggﬁ%“-,‘,werei n the crude product is a |iquid pOopadseoesnd2647
a

and 0.101 MPa, the crude feed having a total

WRY/ t I 00002 gr of N /V/Fe
R P ook 7 20 By 0 R gt s
biotgagc acifioises Heemitied byl ABRTMVIetholl ID1318,medi an pore '

di aneter, of at |east 230 A as determ ned by ASTM .
Met hodhimyentionalsp presides a methosk ofiprodusine:s Guepriduet, comprising:

SHBEAER ORI Suad P BR0B B3 CLRTRAIE: e
tha enale poaduet, vterdia thie armiGalodngt iSa tifuidieixture bi 251°C and 0.101 MPa,
contactin

'ggﬁ’léh‘%ﬁf%%h%ﬁﬁ% %Mﬁ@ggw‘g@fﬁ)%@éd@ ezamypBNi/V/Fe per
45 st e SO A LA G i

wedien pbmelﬂarbgteﬁdml?ebt IﬁjlaAmm&nnﬂeﬂdBynNSeﬂgd Mfathed 94282, and the
vi.des, a methqQ , rQauci ng.g crude product
%@ﬁﬁ‘?@ﬂg a Por;sige,HetzibPFAR, ComER tip P kb ofeRetals ragm Column 6 of
i t
rges Tthe o G RbrE S EBothd it e BF HotEheblihom Colupn 6 of e

i ncl udes the crude pr erern
Fegiodid Table] ommixtures there@ al cordrollirigDcohtdviing cenditionstsach that the

Gk ST B o PR DO N Lt ot
drhdertebd SrIRAEh ININBFR lcosBht if§ a®HetORBined bYRETMN MR ED5708.

acids, 9r mxtures thereof, the crude feed having a

t ot al Thednvention alserproyides method ¥ prasiedingefcradegbiuct, comprising:

o A B n 05 BT OB ks

thé citude peoduad, ydiefeih thél orgdeSorb@ict is5d Bguid nFktukrdattdSoOT MdtN101 MPa, . - -

a medi an pore djanmeter of at |east 90 A as

the pipsed somprismewmeer meve allalg metal salts ofone or moye prganic acids, one

L
audenteed havin@a tptalrsdnteht, penglagbefanuds feed)@f atkalimictal, and alkaline-
S0 A A ot ot e
oSO E800s O RSB PERSHl o0 A,
determinedibry AR Msthbd D482 cangahé catalystdmvini the poresize diddbution
f t of alkali tal., d al kal | he- th
Hia 49151 AR B sontent, I ebith ahiaca Dt e 1 00U o fy@ 3 grams of:
IgclﬁlZB’denﬁﬁ? bed br ﬁ@fbtrﬁﬁﬁrbﬁénuﬁ{ L‘(ﬁillf)oﬁﬁ%,%hlcu?% as wai%ht of molybdenum,

aline-earth netal, in nmetal™ salts of organi € acids

ar nigeresshercof; andicontroll8p\tantactiog cokiitiéns sach tHatthe crude product has a
L nvention 0 vi de met hod of .produci crude ..
Bl g O Bl it oot e Borieel elitofaneri Aeids of at
st P0G @nyeéi Of hlRalp hiRth) Ced Rl adhalealth R in'édhl salts of organic
i ncludes the crude product, wherein the crude product

arigls in the gtude faed mihereimeortent ©f alkali puetal] andralkalinetparth meddl, in metal

Vi Ng . f. at | east t de feed
sHEG 0t B CRige o8 GobpinBEBY AT MBS e
cont &k infentibn kB8 pEovidd3QGRAhed afrodiing £ agide gﬂﬁiu@f, cbRBrising:
catal ysts hayin 14 WO 2005/ 061678 PCT/ US2004/ 042647

cgnigehing asrpde fred it Q5 aRF catakistreiprodupe totalipsedicb that includes
) b 05 Pl B o SHORPER o RS 291801 e

ﬂ]r?cru@er lﬁmﬂ biving TN plat,ledst 0.01a0d ﬂ(b():fru?f ﬁa? hévin®, pdr gradisf crude
fged', a ?&%aﬁi\?.?x‘? E‘% rcr:]ont(o.%rqteo art lerragtr 0(?06:0%5%?:&,831 loeast one of the catalysts having
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mol ybdenum cal cul ated as wei ght of nol ybdenum or
m xtures thereof; and controlling 5 contacting

Wwengiddeosrs such that the crude product has a TAlg10fis2084/042647
nost 90% of the TAN of the crude feed and the crude

product has a total Ni/V/Fe content of at rmg 9Q% of,
a pare sive digtifentionrwighe medianipere digmster ebet 164§ P &1, gs determined by

L\ . . .
PSRVghi e, i 88 5L AF DR Ry pr rm of
gyt Y@ 10. 0001 raBs Y MY igetess of: plytdeneh, qiecrtunore gompounds of
crude product, conprising: 10 contacting a_crude feed )
mplyhdenven, salcmisies asveighiat snelybdsnuen, CEMAKTHIGS ﬁ}ﬂiﬂ(}b ntrolling

t hat ..i ncl [

5P Cpltons Syt g BBt HSETAN of i ndih JO% of the TAN of

thbengle ekl frdale crudp piaiuothasneotal NihBe ednitait iof memest 90% of the

salts of one_or nore o ni ¢ ids, one .or re.

B cnates of he sBtdsiteth itaresn NONERS e dS by Rlorined by ASTM
hds, ] : d havin

By D o8 AR b GliEine A0 ASTREMABKEDSLED 0! N0

met al Theindertidoadlsogrotitesamethadatfpirodicingretrude produet, edmprising:

SCREEDON W MR R T METTENE
HECAIR drb AR ggﬂeggﬂ R &had ﬁ@dﬁ’aﬁé Qﬁhﬁid iRBire at ZNEC Qid 0.101 MPa,

more  conpoun one or re netal's fromColum 6 of
this ervderfeabicomFisingeonecr mom alkabignetaltsalteof onearangp preawic acids, one

or nore netals, fr | 10 of the Peripdic .

RO ke Failh st A0C Srong 8 e hsmpic et &GS thereot, and
fﬁg | 4 Bividd % tdeacbREhE pdrdthf of Qfud¥i f¥éd) b€ 81keR metal, and alkaline-
thereof, wherein a nolar ratio of total Col umm

1
errthahetaly in metal salisl of ongapicranid ofiag lqapt (00G04 r@@n$,raaaﬂ&1% one of the

10; d t.rol | t L4 .
N i:ﬂg%ly%? ﬁ%tg(p)rgg.l%gcdei gr%a%crqgor%?%({t%? ﬁ'@% egﬁp&ﬁ 01:3]&& E’Flltlgﬁf: Table, one or
. FRk¢ompRdfbiadd stan@ehidtaltoal Columnedfihe Patiodic Ghble, or mixtures

organi c acids of at nost 90% of the content..o | kal i
therealf;, andi{H) eneerimore metals Fropptalumn 1P feféﬁ%f’e%%ﬂl‘e ia@F one or more -

or.gani i ds | . . .
St o 15 e SUAFCLR 0 PRISABIER, G
fitdo, WhereihGanblar Atibds total Goluniatiérmetald togl GeTMnvemitadiis in a
D1318. The i nventi on gl sg leO.Vi des,a neth

;
pAnge o b toal & and €ORFIHRE POTRGRS CPRGIHGDS 528 el g figdeproduct has 2
fo%#%ﬁn%rﬁg uﬁé‘%&l{‘xﬁ@ﬁﬁ ahd F%ﬁe-@ﬁﬁﬁh@!ﬁiﬁn e tad kAl TR r@anic acids of at
wiost

at ‘i nc the crude product, i
0% of the contedeofrikalimmetal, snd alkatjns-garth metal, dn metad salis of organic

20 BB o bt i SEAAIE M, b g L, in
%Q'Bf%.fégeagﬁé’%%sfi@ gdetamsindd by A8TM Mnsd D138, cat al yst s

conpris one or nore nmetals from Colum 6 of .
t he P&he tmvientidiadlbeprovites o mathydofpsodusingrscydle pragduely comprising:

nmore netals,from .Colum 6 of .t.h eriqdic I .
DLt ingca v feay it e oh ot RethivSis i RlofieSs O piadulf that includes
ﬁg‘ il PrBasth, WhieeiBahé el prodlibids a Piaidahixtie at ZHAPand0d01 MPa,
of one or nore netals from Colum 10 of the Periodic

Teirede foed havingia ttaliNiéY Sefcontgntofat jeagt BOQN2 grams of Y/ V/Fe per
total .15 005/ 061678 P U . '
L PE PR et SRR i e g Ay (Ot by: (Pt il etels

#3m esRnonbf Bt Pefcdic Tablea6id 6tansre Boinbowits of vakot imate metals from
t he crude product has a total N /V/Fe content of

Giobin 8 0bstPerindicTARIS-or moFEA theagort W (] DT Bes metels from
RREE To D MY/ PefofiR ARSI ohorfold ShfpBlifsbf one or more metals from

Column 10 of the Periodic Table, or mixtures thereof, wherein a molar ratio of total
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by ASTM Met hod D5708. 5 The invention al so provides a
nmet hod of producing a crude product, conprising:

SO Yoasdi6@ a crude feed with one or nore catal yEEHU§04/042647
produce a total product that includes the crude

roduct, wherein t cryde product is.a ljquid m.Xxture..
Blohis 00 il 60 il GAbuin Sy i rangE Somb el + G <RESTing
Qbn nliftlohs TRhhatIRd fﬁd@ﬁr&lﬂ@t 104s arfBl:hPNQ:VgPé‘édfhtent of at most

acids, one or nore al kaline-earth netal salts of one _
80%nafithe Nii/y#F¢ cordait o themrude feed,rvdwereinNiBHFe cententlig as determined

r f eed, hayi per gram of crude feed, a total
5%(52‘?%\(13@?&3‘%3583-@; al, and alkaline- earth netal, in
et al 198 kidvenfbn 916 BRUvided @i HSth&d ofproliedag a @rdde Pedduct, comprising:

grams, and the one or nore catalysts conprising: (a) .
gonitacting erudé feed withhanefar maare catalysizde prasusny totgarodyich that includes

f first catalyst fromO.0001 tq.0,06.qra Qf.

the credSormiie where e BRG RS is PR 42 P an D01 Mpe,
SHeeeride 584 SomPAHAL BAS 010hoRNEkA mERI salts®f 8hé of MO organic acids, one
Colum 6 of the Periodic Table, 15 calcul ated as

wemgte allsalineeeagth metpl saitx oferesormenieswgani garidy, By maxtgess dhraeof, the

catalyst,. the sec ' AHoRf :
SRS S%Edckg’tvgfgy B %r grgﬁqﬂféa%i Elt%ﬂ'hé/%% R a@%&t :BF%I% %ﬁ fiisteh ard alkaline-
sRtaInstal fih ofetdlehlesf drgefic héids GRatileudt 6.00600 grame)endahe one or more
nor e conpounds of one or nore 1;lnst als from Colum 6 &zf
catalyslscoBwrisinga(s) a first spialish theiet catalysthaving, peggpm of first catalyst,
a . as
B 10501, 508 By epE AL A 90 RS of o P b,
one bembreodongpdunts oP2éherot inadre neetals AbkeColumnehofi the Retiedic Table,

in netal salts qQf organic acids of a st 90% of, th
CANB1e0 o6 Peight af Merb Gt ik i1Es Pear: oAt (B SeRomLeadilyst fhe second
%&Igtl- Iza@gﬁ(gz Pg{] %%%F%ﬁaga%ﬁ’?t {dag o o¥E6he or more metals -

metal, and al kali ne-earth

e Column Grof the Peribdis Tablepomgao moreaoimpouids afone or more métals from «

eterm.n AST thaod D 1318. .The.inyention als .
DTG ST Sheberiogie LA P ERBIIGS Aoistl G ates Bereof; and
CORRIILA E«]S&itact%% CoRkiBgS duel that T \eHdd SREuMtiHabla 958l cditent of alkali
nore catal yststo produce a total product that

inretd]yatekalkdline-earth dretaly imduetel salip of elganiciasids of atanpst §QUcef the

is ali i ¢ mxtur t,.25 an 1 .

e gsHari Rt BhEeBptaepRal i mbiel e g blifinfd i in the crude
BedRhereR] 5t of6lkalS mefil SandGlikaliae @anh krtdl i nesaltsalts of organic
metal salts of one or nore organic acids, or m xtures

vbids isofs, detemminedhyddS TMdvethad g 18 per gram of crude

f eed, t . : ' ; ' N
feed. Theifiebliof b Bividls AR offibAkeingRfin bRdune oBffprising:
kemattiny D004 fegd avith orrivd nidre batalystsam prodiicd htovtal product that includes

cat al ysts having, per gramof catalys},.at le 0.
éreaqmgwrpdaﬁewa@rewdh% oIge RFOSEL B B SHRTS 2P 1 ém? 8101 MPa,

4 i 0 A G0 06r i ids o
oo alkaliheasaribanehl satif ofieeadr, more ongarticiacdds, bhmixdorfes thereof, the

and controlling contactj conditions. s t hat .
crusgifeecdaying, perga® of érltsieir}gsﬂa atotal coptant of @E{}JI Ri§tajygnd alkaline-

a%%? {'r%@d}ﬁﬁ %Wéﬁgé 288 of #9843t 0. D0GV1S4rarkS, 43 at least one of the

e crude product s a total content of alkall
retbists lmnthgapérairam ef catalysthatnteash 0,001 igrames eft os@bdn moxgfmetals from

ani [ of ., t 90% of the content of al kali
flotamn & i Sarpaic’ b0 ahe Y RefeomHay i pEghe A tals from
ol & R BledTeriodid THbIE cheBlafel 2 weid} o8 hdtal W inSiRtures thereof: and

controlling contacting conditions such that liquid hourly space velocity in a contacting
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of alkali netal, and al kaline-earth netal, in netal
salts of organic acids is as determned by 5 ASTM

%tzg&(;%%w The invention al so prow des a metfadubod/042647
produci ng a crude product, conprising: contactlng a

crude feed with one or nore catalyststo pr .
zomeas oyer dOUL', andithe crudsi Riedust hasetogd] Gaatepy Halieall metal, and alkaline-

05500 e B 0.0 o AR B s

avi ng, per gram of

ﬁfd%ﬂ'l@alfn%fe@rﬂi@nétﬂt &l mbdal Mt ef oxpahierscidsfin tte dredesfeed, wherein content
00002 10 grans, at |east_qne of the%t(r;at al,

gfaakegrmabfanéamlyg@arﬂametabagfne@l%lis Sihghig plidg 23 getermined by
%Eﬁ%% al Ll%m Colum 6 of the Periodic Table, one
g% unds of one or nore netals from Colum 6

of t hghPriveasbrcalialosides anetiiol eftproduoivg aytnde praduetaFomprising:

or mxtures thereof; and controollin gont ac%élé that includes
coating grvsuds ferd WitRoDE oMo %@mt Qe P?%ﬂ‘ﬁ% g

t , hRixpire 4e2 PO artC0.101 MP

o8 Sl Pl Y (¥ G hrofluct is AGuId1ALBIUGETIOMT >

the/cMidecfeeddidving, pof gmhsommbefeecéaaptam@fﬁfémwwmﬁet least 0.00002

gq%{r;{gﬁgtit lgalﬁ% gﬁégtd tgltp qla rl%f o %ﬁ\/é a&e{,ig%uq.?ﬁ ?%nggréms of: one or
Qéjllﬁ‘é{ais f JIShA % of tROM-RAd TbIS dﬁé%@'mcfr@@&n 1tnﬂs ofieéne or more

nore catal ysts to produce a t ot al c{)roduct t
m&tdlsuﬂem Cdlhmncﬁr afitbe Bmmd:mi‘ablmlc@ia’ﬁe seweighided rpﬁ‘ftéldelz:mlxtures

i s a I ui d g{}ﬁ’tﬁ &Bﬁg&tmé? tg,?g E?‘iﬂ’(]]‘g‘;ﬁ‘ﬁ@gd hgtg'l}I &%ce velocity in a
E@;fi%&ﬁ‘fg 2he & ove? ?§h 10ar{i8d cﬁhﬂé du@f hamytgtaanféMEe eontent of at most

ur content o | east grans _of sul fur, @et d
6% afabe NoNEF ofontens of&mcamqﬁsﬁe @&mm%*hﬂﬂ%ﬁ%ﬂ%m ifp determine

t I 6 of the Periodic Table, one or
r@'@éﬁﬁ%ﬁ]@%wone or nore netals from Colum 6 of
the Pathi deleatidR Rls6 prdfidediahethedof prvdudng a coxdd product, comprising:

controlli ng cont actp

cont o g caseling one o BUER AR A Sttt
Theatics P QALS" ybGlein 6 ol HFod.BER o JRRM TS °C and 0.101 MPa,

ur content of 70-130% of the sul fur
G dradd feed hhﬂﬁg,qsaﬂ@wﬁ ofctudevfeed samoxggyy emteﬁmftaé}q:gstmsOOOl grams

?)2 oggcgg@nr]@? aergtﬁﬁg cgglgy%gepwre%gttﬂg@ﬁﬁ [ﬂa A d éj oa? @e%gtt one of the
%gg%@s&rc%é%ﬁaggon%& RAe Hetdl REMTdIEMA SSTHEPRIGIRTAble, one or

contacting a crude feed with one or
R combakndstef ohe opmochumetals fram Lolysnw 6 0é thetHesiodic Table, or mixtures

|ncludes t he ¢rude, pr.oduct,. . wher
el a0 oo
@Vd st 9?‘37 eﬁ Eéfﬂ&ltfc&@ &b cradd fobd anﬂlltﬁé/érﬁée product has
east O. grans, and a sulfu

mmmmomént aﬂf 70636% @ftb@snlﬁg contentorf theermde feeanwh%rf:m oxygen

| f th
ﬁgﬁéﬁgﬁ fglg ggﬁeatﬂnggrhy %\@Miﬁ%hggg?%ﬂd %{3&] %ﬂgtﬁ-ecoﬁ%ﬁgﬁ 2§ determined by
VW AOOaLB64 §EBoRCTI US2004/ 042647 nore corrpounds of

one or nmore netals from Colum 6 of the Period
Tabl e, Thorinwintionralse previdescomethad af Produeiae picryle product, comprising:

;%3%??'31}1' nﬁ[ﬂﬁ@? Iélt\!(\glglhﬁléer#rcrg?lleb:?fa rr‘{) eto@gﬂgﬁﬂ\%? Qrtﬁe Tbg ﬁﬁ‘&lat includes

GREOERIAE pRidutt) Svhiereisl thefopedd, praditt isheliquididexture at 25 °C and o 101 MPa,
the crude feed having, per gram of crude feed, a total Ni/V/Fe content of at least 0.00002
grams, and a sulfur content of at least 0.0001 grams of sulfur, and at least one of the

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

wo Rs/6k8ERr M ned by ASTM Met hod D5708, and sul fpgr/usz004/042647
content 1s as determ ned by ASTM Met hod D4294. The

i nvention al so provides a_nethod of producjing rude .
morsdoenpoundsmfang on grore swialnfom{eoluma 6 efdhs B%Ofﬁ? %ﬁﬁs*fg mixtures

1
PR bSO At S ip o i o REEHUAL pil by ot
WNEVEF dogittnflofanhest 0% ofdbe Wi/AVEE éontéht ofBee, crdde febd and the crude

D ok SR SOBIeTEAh - S T ol Cfoni Bt cride fedd, whercin

| [ -eart t I i :
BB e 8 Py By STl AR DITOR UM Sontentis o
PR by0ASTMINERtHoddDY2%. t ot al content of al kal i

metal , and al kaline- earth netal, ip petal salt f .
org _anT]%C iaveniipnAlsoproyidgg ¢ ms! PEOCB’F% Crgﬁ?jprgau& COmprisimng:

é s g}a{tg ta%ﬂﬁe%‘@%d whth ot of 1%%% cabalYstHANBdRle o 186l PHifuctfist includes

one of the cata ysts conpr|3|ng one Or nore
thé crude Pradukct, swhefih tirencrédeoprotig iPe ijaidinixtae k25 Khandh.101 MPa,

ﬁ (rg'r?ng &%@%@n@&r%r& (a.[h%.g gn%gslpé%{)f 8%1&%:0 lnlagr%rgan% acids, one
&‘r)r% el AliRG-eafth B{eﬁts'hl@oﬁﬁﬁ @r fopd §r%§HR:rhcid§ agr tbi@ures thégeof, the

product has a tot content of alkali rretai,_ and .
allefded bavag per gerabof ciude fiaed s totallcontent ofnlipimstah @pd glkaline-

of  at st 90% t.he cont ent al a3 t
srriine e e o el Tl it L P0000] gl ol e conten
bifatidt 6.1 ;é?@ng SBEsidhéling htkest dde Pf thdwatalystsscomprBiighne or more

content of 70-130% of the residue content of the_.crude
fetads; from dColwwha beif theBeriadia Tale, onR oF more eempousdy of one or more

al kal i ne-earth P . f ' j
e e e e T
EoARINE cbﬁdilﬁansdﬁfcn rumg migccride ﬁﬁéﬁgdt h];hk;a tmadi donRMA7 of éﬁhai:j metal, and

I nvention al so provides a netnod, roauc cru .
plkalineceartbaetal b Ripl saltscol RIS ACIdR LA BIOSHRDYP Lt sopnt of alkali

Rl pg TRGRp G300 AL ihIndtQESE GhehRl BtiaPInd Ghude 180d, the crude

e crude produ n the crude product
Pﬁ)dacﬂ liag wirebiddexdontent af 753 0% af theGesidue dapdent of the crudediged, and

S0 BT B SIS e B AP BB s
gﬁg&&@l&@ bPhSTRER b IOPNR, GiPrBidud Bhiait ib 8Pgdterdtitedby ASTM

st'S conprising one or nore netals from
Sethod DS, t he Periodic Table, one or 30 nore

conpoynds of .one or nore netal rom ol i
Peri od{¢ In¥ERHQN 559 pl;ﬁv%{ea 2 é%etﬁqu?%tfrpé'g 1}01%«’5&@8% ?&éi]ule!lj n%mpnsmg.
COMhA ANGudLrREd Withbhe Dy floré Bélysth & proddes Protl pedduotthat includes
a total® N /V/Fe content of at nost 90% of the Ni/V/F

teriredet profudtwhereindhe ¢mde prodactipa lignidaaixtye ghde tC RREk0401 MPa,

i d tent of 70- 130% .asi due f
i fee Resahe. v gl oF U ARl Afent 8P beTBhst 81 grams of
RGIdUeSAROMO REATFe bbb f aplhs 000092 gsancks tnd ai loaxd ohy of the
ASTM Met hod D5708, and residue content is as

detelystsicomgribng AST Rt Merhwatabszmm Cotyran bof that hegipdie Table, one or
rovides a  rethod o r [ . \
ForGofa L B e BAUE i, oG PO TUBL: Table, or mixtures
fRiralfy &idscoh@olingdeaRchng einditions sukihcthatt thatrude pradiiesshas a total
Ni/V/Fe content of at most 90% of the Ni/V/Fe content of the crude feed and the crude

product has a residue content of 70-130% of the residue content of the crude feed, wherein

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

WwOhédicshéyd one or nore alkali metal salts of ongIAs2004/042647
nore organi c acids, one or nore al kaline-earth netal

}S\Iw/ﬁ%gntgqﬁngs atl)srcd‘e%:rggq or a)ggm %ﬁglﬁggpglﬁ ﬁﬂea gontent is as
g&%‘#ﬂm@dyf@g YRth® D530VGD') content of at |east

rams a total content of alkali metal, and

-al kal Theinvantion aten pioyides amesthod efprodncirg a orude geaduet, comprising;

aC' ds Of Oﬂ!% %?4 g,gﬁ opk 8? g?or%%qt!%lgsatﬁéq guq,er aof%?%grmgt Télat includes

&Ie c}% @&ﬂc@ dms‘erJ ﬁ%@m&a gm@ﬁcﬂ@aﬁgﬁmmwé 9t 2§ °O8e&d 01101 MPa,
nor e tals from Col um eri odic Table, or

thcx'lrudeefsed tamprising enedorgooneradiali mqal sedmphenq grgnore organic acids, one

SRS el e G P U A, s o

Bﬁlﬁé"feeﬂfﬂaﬁfng er%&ﬁﬁ%f@nﬂ@ ifelsl, @ﬁ/a@ﬁum%&tmlqmﬁﬁ@”)tcbﬁtent of at least

content of al [T 15 net al and al kal i ne-earth met

Dﬁ grams,| andaltotgl emtent @ﬁﬁlkeh matalsandrplialine-sarth snstalet mefalsalts of
biREniss e 3 PIROY Eharfiy Bod pt G0 PREGFRE oty bt ore or more

66 £tbmi Coldin GeifehePErsilid YalA& e Mﬁhhﬁd cdnpéihqds afidne or more
content of alkali netal, and al kaline artganngt al

mstals Tem GoJumn o6 g Periodic Tablp.or A BRI FODEORN e

" Yot Bond Shofl¥ar Y 6L BBBLc0s RAGH et of BRI hetal, and

g a crude pro conprising: contacting

alkalinedearthaaetalMin etud ealtsroflmgﬂucmﬁ ofsit mob’b9¢%@cﬂ ﬂlaa:oatent of alkali
t ot al product that includes he_ crude

ine-cid msalcadReiRsals bf AR APAE b e Grudsdend; and the

a tot Fe content of at 'l east 0.000

' f ' %
RS uag c?ﬁl’tdﬂ\ﬁ% VGbg?%nﬁn N?Pﬂf -§86% RRMNBG ORItk B crude feed, s
. gvhareln Véaitlcentant: ﬁnscdmamnmedify ASTMelfethod D5 397 anned comtamt: Of alkali :

at | east o e of at aI ri ses .25.one

Rsta @G pearh e o Tefdl Siuf Pl RS AeiRis B ieRpiaty AsTM
NG BIP@UNds of one or more netals from Colum 6 of

the Periodic Table, or m xtures thereof; and

cont r gheinwgnticroalsepravidss esnethed ofiprodusing a paide pradugt geraprising:

o Od‘#ﬂm $55 e(ﬁff{i@ml oét\llle{svﬁ Eneogé: 8%5131%]% f)roﬁﬁ%er?ﬁ)ttal é)?@cgfcpﬁaat includes

B{eQSi‘Hd‘é pro@sct awhEpeinGREO bR pRduciis 2 1igaid afxtireat YT and 0.101 MPa,
content of the crude feed, wherein VA content |@3 a
at lsast 0.00002

thetaavde f@é@lhwngmemﬁm aiaradaifees sowtal Mi(Y/Kg sontent
I§}$ agliss B? 05 ¥ 2 C%n & tq%? %twslt Cns D%dqa% least dfriﬂée@été@ﬂs comprises

Vi a crude produ
GREBY m&renﬁetals(fﬁﬁﬁ @ohinug6 af dfeLRtﬁoﬂEdHibW vhe omaomrcompwnds of one

catal ysts to produce a total, prodyct that i n%ud

phmogg mgtalsdrom Golump AL &#W@l%ﬁﬁ% Qf and controlling
cb&&&ﬂgﬂoﬁ&%ﬁs ﬁlch%ﬁat%@fl‘ﬂdﬁ:fb%ctﬁqg@a t tBﬂQ1 FiednteRBor at most
conpri ka

ng one or mor one or
BO%eonh@NWstmean obthe cride fo@, aﬁd)ﬂ'le(]:(ﬁﬂ&?;&oduct has a VGO content of

O SR 28 o T i RS0 3 ifgmine by
DRETNG IR éﬁggomxa Rery/PE bordlén gde@éﬂmdf@ﬁﬂsm m,a@h D5708.

content - of metal, and al kal1ne- earth netal

met al 'Ihahm&n’mﬁn aistgpmvndeaalmi&th(nﬁ ofé;rrodlsm a cr_udc) poruct, compnsmg
é&g&}{lgﬁﬁn&u ! fee ‘?%ig%é %'];pré h gc att ' tSc'JBql pF%drugt that includes

R @hide Hro@HRL! C@héf@i'ﬁ the Sfude product is a hqu1d mlxture at 25 °C and 0.101 MPa,

the crude feed comprising one or more alkali metal salts of one or more organic acids, one

19



10

15

20

25

30

5 the Periodic Table, one or nore conpounds of one or
nore nmetals from Columm 6 of the Periodic Table, or

‘?bébdghﬁi;ﬁ-, hereof to produce a catal yst precursqicT/e2004/042647
ormng t catal yst by heating a precursor of t he

cat al yst |n the presence, of one or nore sulfu
@rdnpra. o iRl $3151 OLOTe A BRATS OLH-BIA I B LB EES hegpo, and

@Eg}% b creie ga %%ta? EGiierdt '&fblkhﬁ %néiﬁlUQﬁi alkaline-

pro uct content of ‘alkali netal, and
edrﬂaheﬂala nearetam sdl3 ofmt@mc aaidsefttad least. 0®Odfgrmn§;amd @t least one of the

elYSta P iRRNE By 100 stiaE A SHPGHL Pk ogt P E TagfRf R Column 6 of
‘E'P‘é'ﬁoa ’l‘élb&f‘e Eﬁ%‘&%ﬁﬁ%m ﬂsebfbrfé%trﬁ?é nftals &biatdlumn 6 of the

I ne-eart in nmetal salts of
Peripatic Talde) afs:mn{mrdisthalenf tmemodt;ce 'axarlysvprasuisonead forming the

e heaBhipd pleeior Stuaé cBRALE f PR AL Ok & AR e
&ﬁﬁal ﬁ?oﬁfi’dﬂt ¥ $éfpdraups Blowel00 *Uohmd cadtrollitptcohbrting

I ncl he crude product, wherein the crude product
ccmdmmsqucldthm the umieaxocnst Imseaniota) comentygb glkaliympetals g alkaline-earth

e Ehegt e ot he S M ort 86% of it (et of btk el and
hiRglikatAnREE], ibmeil adlaltloegzdiic acidyihithe ¢rgde fecd,Uwlvaein content of

wth one or nore netals from Col untmm 6 of the, Pr odi ¢

atkali eetalandalkabwe-eath metal iagnespl 9He ObprEaRiF &Ci dae5 daaniasd by
ﬁﬁmﬁ u ?3 the Periodic Table, or m xtures

ﬂi’gma oduce a catalyst precursor; and form ng
t he cahalehtidtyalbepiovigs binsethed of predudingr crude pmdnctt, bemprising;
presence of one_ or nore sul fur contai |ng co (P fc'h tud
eentacting asawds igpd Wirk|ong o8 BTTCAAl S o W&%m uct that includes

1 G tﬂrﬁ%@%&h crad€ Prdddetis b TRuid HARurB gk et aﬁ@@ 101 MPa,

ato e content of at nost ~ 90% of the N/

. QHerdredy feed hivine, petigant afmhiderfeed @i totakNIV/Fecandent @ﬁat lesst 0.00002 -

det d 25 08. Th t !
i ¥ RS N i o
ﬁ{ ﬁﬂ&ﬂ%&lﬁlﬂﬁ 6 tihd PaddiOTHE, dhedFmodé compounds of one or more
ydr ocar t

ons w a boiling range "distribution
hetale fomIBol@narébfabOPEiatic Dalle,jorvmixtures thereatito modupe a catalyst

g}r‘e??{%pg{gp& %d OSeha% nfs%égbhgmg%%lc%ﬂgftapg&%ﬁs? Mgthe presence of one

beate QP Zeoﬂéﬁlﬁ‘g 0%91 ﬁn@é’ﬂra%ﬁg&@ﬂﬁre Belbty %OU@I hmdlgontrollmg
range distribution between 320 C and 650 C at

Waactmgcbogdmm@suchm tie ¢ruderprodyefthas adatal mg}.{m@ cmltent of at most
S Be NOREF ol P rEiePick V5P, tlnlh RT/BR oS as determined

9@1&%%@13@@5170@ per gram of conposition: at |east
0. 01 %rams of sul fur, as determ ned, by ASTM Met hod

D4294 Thatnvestien also proyidesg caade ODPREItIOD BBV OB 57 grem of crude
PCT/ U 04
P ROU o b Ao 30, R B e Bl ALY b ribution

has a wel
BEtweiR 96 OQtapa 260 6CEH 0 A 8D MP4; an&estcmﬁﬁlqmmmbf hydrbeaalbens with a

b Swg\ghar%%&l I\/g&c&&ent oo 22)0%[ rQP ﬁﬁg&ég;péﬂ-el\a{lst 0.001 grams
%?éﬁéfﬁéﬁﬁgn%%ég&%%%%%mh Btk 320 ENHd®302 SR 0.101

uci ng a crude product,
0.0 and igfegter than 0 grams, but less 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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contacting a crude feed wth one or nore catal ysts to
produce a total product that includes the crude

erein the crude product is condensabp@ratzo04/042647
gféf’%\i%e 6)éﬁlOl MPa, the crude feed a MCR content o

at | east 0.001 grans pergq%gam of crude feed, and at
tesisise, asrletermineriby ASTM MethodiDS368: auidithe pempggition has a weight ratio

S ornt f
SR o5 SRRl Dot e G SV O e is
Qter@tiBePby AT VEtROEDA 530 and 0 usphaliers’ cohtentrle as detexmined by
Tabl e, or m xtures thereof, to produce a catal yst

ABTd Method BA07.f or mi ng the catal yst by heating the

t al L
Sol fu T8 iR AL pioRideRR RAGRESH oMo oo BRidRct, comprising:
t&ﬁﬁa&nga%ruﬂu@@ﬁgba ?hﬂrl]xl ong o mNCR cataltggs :mpl;n&ldtmmmt&i qmdduchﬂn/ at includes

e crude roauc as a conten (0] 9
ﬂn@nmgmromg:t,c\ﬁhﬂr@ntthwmflmroelwidé CPalsasati S G, 01 MPa, the
&08 & e{&i ‘?én‘% ekt 9300'9?%41%%%&3 oPdrndf feedTE}ﬁi at least one

rnven rOVI es a net ucing a cru e

of the @@ﬁalys&dﬁﬁbﬂaﬁiabb by: cambiairtg axppaoxt mdtheorfear dnaxg metalnfom
r nmore catalysts produce a total product that

pﬁamuu@gfﬂxer?@neﬁwar@%bp Bk i ot pomonn 6 QTfe0s Bt Betply from
u%&[]@ ﬁg&%ﬁleﬁoaﬁ 'l%% €; 01a tlred erddteto gro®uceQ cafaliske precu:rsor, and

cont ent o east 0.001 grans per c%r am of
ﬁrruﬁhg the edtalyanbly hdsatingalset catalpst pofcutdor i the presence e pymore sulfur

Pomtainiogramonnt & AgeTpagtrbelal SBL I pd Pt Bleing
éé;}ﬁhltl&‘%‘-adlllcﬁﬂﬁp c?lideﬁﬁﬁ&ﬁ:t has 4 WECIPeserftiof @t most 90% of the MCR

IStribution V|n pore diameter within 45 A o
tomenteditincrpde feed; wamlarMCRh@nanhlsm@ detesmingd by ASTM Method
g’ﬁggél bution is as determ ned by ASTM Met hod D4282;

ontrol ling contacting 25 conditions such that the

cr ude TRE aEliatioN @S0 BroVidRs aimathod®Biro@6in®a chide pMﬂRc’Q f:ompnsmg
the crude feed, erein MCRis as determ ned by 4
renthaingl/sede fepd avithrane o isie sdtalysts o ploduee aat%%ldi’a%iuct that includes

| ti h
gue%a i Ctb@{%&glgﬂelén) Sﬁldg glﬁ] %8%591%%};1%% NCZ%I}%U&FGI MPa, the
Eadie fecdla MITH céht@ 3 agleasm (Ililﬁ @aﬂlé per gram of etudle featle andogt least one
ASTM Met hod D4294; and at | east

f
QDb atax S R DAPE ALY ST SR YT ediR gors (BRE LA  range from
g‘f&otopf @VA A& fih Q‘ fehdd %?% &gg@ﬁ:‘tsh 'nﬁfhb@?ﬂf es 1ﬁ%e Boreé A28 idistribution

npos grams o ygen, as
P%ﬂdlbme‘désmmﬂwﬁcbf EaSdedian porstiarfete) vherpimpere size
of sul

o s i SR AU DS 3 Wi

gﬁ%@ﬁ%&%@@ﬁs&ﬁ Lf rofuct hed ANVECR bf hifibsl 96% ¢#th@ MOOof the crude
1 4/ 042647 determ ned by ASTM
E&tdhwﬂeﬂaﬁ'BDIER i dbtwnm&fowsﬁﬂ'ﬁ'l‘dd\/lﬁhgd DATMN of at nost

det er m ASTM thod .JThe i nyentj e
aI so %iswﬁggog OB.}POﬁ%Pilﬁvmge?elr &%’%ﬁg?&posﬂmn.
0 003
SERRE 0Bt te AT T X

@famimﬁ siifer, aa demanizedby &8 T Metirod Déi% dm{bgtakg Oa’iqgams of residue,
sﬁee ml)'loglb IA%]\E%Xetﬂgd ﬁSW.ght .

The invention also provides a crude composition having, per gram of composition:
at most 0.004 grams of oxygen, as determined by ASTM Method E385; at most 0.003
grams of sulfur, as determined by ASTM Method D4294; at most 0.04 grams of basic
nitrogen, as determined by ASTM Method D2896; at least 0.2 grams of residue, as
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ratio of MCR content to C5 asphaltenes content of at
least 1.5, and the conposition having a TAN of at

Wgoog,ogsmgmereu n TAN is as determ ned by ASTM Metiueghod/042647
D664, weight of MCR is as determ ned by ASTM Met hod

D4530, and wei ght of C5 asphaltenes is as determ ned
beterhSiied wm&M p2ahad DI307; and theecompositiondns 8 TAM ef at most 0.5, s

inventi QVi in conbination with one or
ﬁ?}?@%?ﬂhgs’m% ‘gﬁg%npo& tions according to the
| nventhofhverfisiHflsd ?ﬁﬁhdeb alciudeabnipasition hhvﬁg,epertgrmbﬁd)mposmon

inarefinery, distilled, and/or fractional

ol Isast D100 grérh ohewfueasdeivanind by AS T Methad 04204 atleast 0.2 grams
N
Ebé%rdemg?g?ﬁ‘lggﬁog@ﬁ; %gglla%lvts(n?% %vtnéag toﬁ gwleas{ 15, and t:hel aongaosmon having
ofiitgnest Bk ivdierein dANEERS deiseingi by 2’0%\)['? W MengS RggH eight of
%g{&? b&?ﬁwﬂg'r% ﬁ;ﬁ‘!ﬁggggﬂdl stri but Onﬁﬂﬂnes 19 as

a@&medsmmmetaa@)mom 0.101 , MPa, and a boili ng
range. distribution between 400 C and, 650

VPa: " Lajomegmboereniss I BYeTEPR 8o PRRcsth ouipatio) Hgyone or

ra f | h
g:roggﬁf %1 (nlg%gcgc%ctf? ﬁl%ggﬂ%ﬂ e{bgoﬂlr%‘l)tb thé‘ﬂxvéﬁ(!)t%ﬁ cﬂlrgg rf;%ed (;c?at (a) has
hytibeeaarehedsn bastinegy,alisidietj mg/orlfmn‘gmladlhysftmtﬂlgdt {t) has components

b 00 C d 200 C
ﬁ;\tﬂ\ag gg‘ﬁé’@ﬁgun}%g{, ?.I?Ryeé d}agjvp ij@’%%?ﬁaﬁltb(g o(If such
%81%1 feht é%gr&g crtid dafc) Qoﬂagﬁsd\ﬂ?ﬁfdr&a%ﬁs o pﬂﬁﬁon of which have:

ocar ving a I'ng ran?e di stribution

Vierasgodiftribotod bow 140 °C 0310 NWBBa, achiling 13oge disaihytion

- %gp%gﬁi}ﬁ%é%@g%gqﬁ gg@l@sﬂg‘l Iagw%ilé‘%{%ed&?ﬁl;bhﬁbﬁ baur_?erkFOO °C and .
- %foo ag at 961%*1 Mpal a tﬁﬁlu{ge@%ge; gs@buﬁ@n bmem a0QEC BndA0®Bat 0.101 - =
tMPzi iang a;bmlmg ranéiadlsur@a‘g@n ‘qu’eg‘l ﬁl% j@;{# (? Eﬁl MPa; (d) has,

gglr@b';ef;qrg(#ﬁsé {d attX%gf%@ﬁ”\g?ﬂﬂs bf kgﬂro%ﬁr%ng ?ﬁxélrﬁ% alb@Afg range
;f%qn%utgdrn)bg@(ggﬂm 2%?‘( g?bi gﬁ? Olb);)g gsarg %caﬁcﬁggavmg a boiling
fremge; digtikiputionsb e%hgq °anshd0 1 ! él'ragﬁ]og ]hydrocarbons
ggude fe‘f’ng?g @?igd glﬁn?%%\nlegﬂ%o 8¢ In@B60C af 0.165 M 0.001 grams

conpri ses oxygen
atoﬂhﬂbgn@wui@g:abbmlg ran(ge Mistritsstion betweena00SC ande0§)°C at 0.101

‘ ;%&fqngg) [gﬁfgrgtrnﬁgn?g %ﬁggnlsgﬁelg:ggﬁ@glchﬁgg%ﬁilg&?%gon between 400 °C

25

30

aa%'ld%%o 8y '6‘ 1’6& WiPs, (E/BIsQOTAN of 81 lesdl o, 'aﬁl‘éﬁst@t3 Ioe #54 range from 0.3

e ZI'nC n organic acid; and/or (p f ro ses
ab 20e@dto <1)0 EDr 0a5 wefi(f) makt nnﬁalehmlmggzmnt@f atlegst 2@ (A@t 0.101 MPa;

2005/ 061678, PCTI US2004/ 042647
HBbormmEIR Pishh VEBBBINEET (B L TORAGTRR 3 ptel Nirv/Fe
er@%&of)émaé feelB ) aRpies QLQ:E{HOG] s QP FeaRta0000di %@‘nﬁ or 0 05 grams of

e®nvention, crude feed that obt ai nabl e
rmmﬁwmwrmmﬁmnieémi é@rﬁaaahl@gstﬁ&oé granaet VEQ lPF‘érEram of crude feed,

n acru In.s
@b s L ot Repid' el B B30 R0, (i dobprises ogeen
NRnGaifih h?&o@ﬁbﬁﬁ’éﬁ gn)aneQﬂ RR6 hllchlo irfetl Galey off ong o mdréerganic acids,
i nvent | % a met hod 'of contacting a
one or more alkaline-earth metal salts of one or more organic acids, or mixtures thereof;
(o) 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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crude feed with one or nore catal ysts to produce a
total product that includes the crude product in

'%Blﬁfédi@,scrude feed and crude product both havgepuéeesos2647
asphal tenes content and a MCR content, and: (a) a sum

of a crude feed C5 asphaltenes content and crude feed
MCR dmsmnmembedlaen'a, therineentign alsa grovpdasoinccongtgnation with one or

RSt e g EPinag e e o o M i, e 2B s
Bﬁﬁlnaﬁie YySreoviRSlapR@%0afdl cSinpoaidid nwre ¢blhtiledWan naphtha from a crude.

contacting conditions are controlled_such that a
vvel g hin sepe¢ embedimentsRtheduventian alsp pravadesy @cr@nﬁmmwmone or

e P B A GASR oL b Llecblifa S YHEREABICE hétnddofbontacting

eFidle deduBits ond @ﬁnbﬁ%tﬂlj*ﬁ‘toﬁir@@cﬁ raQWaUp@dud:trthat mcludes the crude
conbi natigon with one or 15 nore of the methods

podvekintwhish thecaudedesd al!(bcmﬂ%pmdv@rbpﬂbhﬁveaﬂ %@Ppbﬁlﬁms content and
é%ggﬁdg?f’eﬂ% g{nd.h@gé} glg']él:ﬁ)?ggg}@ gg@ﬁ@w%%ﬁgﬁge%eé dgnt@éaﬁg crude feed MCR

aystemda Shonan of & bnidegrddiga€;s asphelianes Cdntemt antiwrcafade product MCR

thereaqf . I n_sonme enbodi pents, the nventi.on
sewonide S . and cewiasringRandHions ar coRofied q?faﬂéﬂtér if §gnost 99% of S;

TRUREED RS HAo e 5l i S48 0 g8
centahtysfitise ¢md¢3pmductﬂoa @ soasphaltenexckontent bfitheicnodeymeduct fsan a range

rude_pr éu er in the crude feed is contacted in a
%‘&Hibgt? 96k t‘PI]1 is on or coupled to an offshore

facili ﬁ ¥omé Emb d;TiE';eﬁfEbﬂﬁ' 1%1?1‘:1%11 alsh $rdvidéNin @mtithA®n with one or

prow in combination wth one“or nore of the
el oﬂﬁlemmethmﬂspmsnmpomgommﬂmgmﬁhc inventiony e iyilvogen source, in

Srtictofhe iy oefiratrS e Astenen op et g { ik %Wght
Ry A BERN (@%éﬁgasaaﬂd/ep FiidkiluieB Shegduitt act i ng
condltl ons "such a ratio of a gaseous

hydr ode mm@ gmbedimenish ﬂxeanw@on alsgl pravides, i qompinationgyith one or -

o0 RSB B AR AR Y Soncting

RBIdR fedd WHE ofi@beingfd catalydtdio producsaltetal pﬂdﬁatthataﬁclum the crude
hydrogen uptake is controlled by varying a p

preciistivherem tho crude fosdds GpriACted I R RONICENE £AR A 08f°1' coupled to an

?ﬁ%}[‘&% 5]% take is such that the crude product has
e “than 0.3, but the hydrogen uptake is |ess

t han 4an saneemboditnenisg thegaventiph alse pravids, ini dombivaia with one or

3Pt O BrsoRthSgR GATPor bR AT oAb LoV Rljon gnethod that comprises

S5 RO BT {
dwdrogen pairceari eonirelling uohtacnmgzlmﬂﬁenhs seh) that éa)lai rgtid of a gaseous
23 WO 2005/ 061678 P S2004/ 042

Vengen jouee i9de aw&cg?e ipip %Va%g' ¥ E@‘fe%%?@i BRiC et of gaseous
gdfb ¢n sétircd ?Bbl%ﬁn&eﬂof @hde f8éd !cf)ﬂrh‘i%cté’ep%rmé die 0f thofe of the catalysts;

rtla pres he gas and/ h ydrogen source
|(la) the nelecied mdie ofinet hydrogemupteks is gontfelledbycanying aupnmal pressure of

e ature is from5 00 C
s Oeatoguies: o) bana Geptopoh ke sith ply Bryds product has
My @9 RGs HaH 0CE bliSthk RydrokaiGiftaltd 18159 tHm3P dinount of hydrogen uptake
that will cause substantial phase separation between the crude feed and the total product
during contact; (d) the selected rate of hydrogen uptake is in a range from 1-30 or 1-80

normal cubic meters of the hydrogen source per cubic meter of crude feed; (e) the liquid
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5 and total pressure of the gas and/or the hydrogen
source is in a range from1l.0-20 MPa; (h) a flow of

/or the hydrogen source is in a direp&tR82004/042647
twg&?@ﬂ?%nter to a flowof the crude feed; (i) the
crude product has a H C of 70-130% of a H C of the 1
houtliesphetelodity) of gay dndigethedryticogen syurceis at agsfel Il odt jegst 15 h™, or

Fomom 20 ip (1 2 patia) ftsfors SEFHE gk Al tnf Bvdlopd fhireg s controlled
Wd‘nﬁﬁﬂh%;g?) aEMWEQMe is ilasaggelfforh G000 °C, a total liquid

e contén of at 0% at nost 50% or at rmsé:‘ I
hoedyspatsreeloditnofithe garangd/nr thohydragensoyers 1§ Bxarange fropd,1-30 b7,

d d | f 7Q= 1300 _
St 1550 BrSFutg e R oL e AR Sotbe £ 32 EeTEpm 1,020 MPa; ()
% gl%\l)\%l?%f};ﬁ@; gﬁ £A1e thdlagirége@ourmens fnd diedctiéh 18 eonnter to a flow of

the VGO content of the crude fgae%' &?b‘i‘et he i
thewgedepfeed (D theerydeprodypichas ader f0-130% ot H4p crude feed; (j)
0: 110% of, t.h ' i f 1- -
Fath g U BALIEE00L Dl 8l FsiiRCIRAA ) b0l s
06%hal ahbieDsdierd 0Phydrbgerpdr cabomaier ofwsndedoéd; (k) the crudegroduct has a

10%_ of the oxygen content of t crude feed: A

IRl Y Ganent i oSt 0 BB P BiTRef 07 S NF/Fe content
apd .al kald ne luct! -P5@% B 80-120% of th
Bl RS Byl bibuuclits TSy SAlaEoP0 PIOME 80;120% of the
bill€ar conehest the trudk fedd; (mjpthalcrudermodiok has m¥Géheanent of 70-130% or

BBug 0% afthe, VY spiient o e rrots gt (ot Cros et Bhs'S Fosidue content
ﬁg‘?é-%%%f&@o!- A 3% o glrégs?déle cflanéht 6f the ngge &d4¢! fo)AEOEHuEE product has

S a viscosity at ) of at nost % at m)sot 50% .
an oxggenatent 60most NP avinosoB1%,yat afost HEcatmarst 8% opat most 10%

%gﬂ%gyg%?s 2%%}12@? [l%?cggcfe[ tgg(g?(h g%g}%@ (ﬁggc’ugte g%saa;f.r?gay ggﬁmnt of alkali .

bndekall 4R AkAITR-RFRMEAL, MAfetdl sakiSDf Ofgadic aoids of AdHpstdN)%, at most -

nost’ 50% at nost 30% at nmost 20% or _at, nost_ 10%, of
58%%, of Ahnost 10%eofithe dentensed allsalimantal, pndelkalingeearthgpstal, i metal salts

e G B o ot

al so" prov
G&A3P1 Bia@ 8 chideprédit Biis a Viscaitp bt 37118 *Crif labmisstH0%, at most 50%, or

O e L Oy 8T e i a APE
t al t ; . Lo
(r:ggﬂ% eo%?ﬁa@@%eﬁf&oéﬁ ioéljé’-g%}’ SPME 3blde e RAGDE (tPBS chitle product has a

C O0Xygen cont ai ni hg
AN @8 RS 04t P0V) iat Miost( 06,2t st 2096, aifmoss 20%comat nuysy 40¥oec of the

SN e teraieiredmylaringoeos om0 S DA 8Y% or 050 0.1
OXyger, g&ﬂ% ?th%ﬁgi‘;n&ﬁe tHe! iHentbR Ao tedWid&! i ®AMinAM with one or

conpoun e organi c oxygen contal ni ng conpounds )
QRGP lof Seamethod el coamlositiohs accomtimpioythe mveaxntian, a methodthat comprises

lccgg{%té@?ﬁ?%e cﬁﬁg&%ﬂggg? ém:t cn'gpq%rg gt%{soxﬁggﬂt{cﬁgaé gci)r%&glg conditions to
GEA R ohenfSt Harié bxfen! cBRtni A SorBRSTAGY ROwRichi (aPa content of

organi ¢ oxygen cont ai ni ng conpounds conprises an
aklealet negamir dxtygam cahpauids iteduced shelothat the cargieprodust hagan oxygen

24 WD 2005/ 061678 .PCT/ US2004/ 042647 | east .

CORSOh AR EON Ao SR pyEeR sqpit oo e kB IR e rast one compound
TR dr38fic dxPEindlonfiiihg 8mpaunds OB sds @ rActhlcsaltwiarcarboxylic acid;
the nmetal conprises oné or nore netals from Col ym 12,

of) atHeast Ges ¢amatiosind @b the; organic eXNECE COMBINHIZRMNROUAGS comPprises an

cantent of .nan-carboxyli.c. | i [ .
B ST AR At v rpmic e
N@RtSEnP Bediborirds OBnPHifisng alkaljasiearth metal salt of a carboxylic acid; (e) at
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5 conmpounds in the crude feed; and/or (g) at |east one

of the oxygen containing conpounds in the crude feed

Wo SoBeé®ss from napht heni ¢ aci d or non-car boxyl peT/US2004/042647
cont ai ni ng organi ¢ oxygen conpounds. In sone

enbodi nents, the invention also prqvides, in .
deasbprrieqrapPuRtch theRISHHC Oxyses CORIATHES RYPRYHYIs Gpmprises 2 metal salt of
SOPORNLL A8, ARERI I thehi cbitBrisdlVdHR!dr Afbre TS BEf Gdlbun 12 of the
conprises 10 contacting a cfude feed wth one or nore
@etiatiiesT=bld; if)whe ednde paputtiims arcodienf eforbni-srtwxyliacomtdining organic

W th at Iefsast onmf t.he catali/sts a%afirst.. .
tomporads plat mast INAST HiF cofianhet Rongearpoxyliccppigiping orgamic
(SERSGH e S, Feol HRINTE] At G bf e SRy ikontalning compounds
iin tlat crivdafeed Bfiginates irom hapdutheniveacid oomuh-caphexyticicogtaining organic

t enper at ur e; gb) the crude feed is contacted with
HFIBERYEMIBRUBESf | 1 st hydr ogen upt ake condition and then

at a RGO elbolifitnds Bk iMPERIA ARNHbVIAEs) in BGtHbIRGOR with one or

tenperature of the first uptake condition is at |east .
3nore©f timveethodaor composisiope acnording tf the fievesticn romethod fhat comprises

condi t.i on; () the.crude feed | cont,act. ith at .

@ttt et o Bk 8 5 celayo B RGTE) dp b Yoo is comtacted
fypith SYBALt Bie SOIRE AGthlySE-at Afird terBpGANEE foflohed @z \¢bBtact@ipcht a second
the contacting condi'tions are.controlled such that the

ftemperature, cod theceantagting aprditiensrase pentralledsyeh thatthe firg waptacting

t.h t d [ t ; [ .

HomPergife BN Mg O Ple g BT RE0RY HtactinheriPerpture; (o) the crude
Hyell RGohtaBRE with lgLieedeatatd figkthiyd®ges apiake térdijtiorpand théreat a second
contactln? conditions are al so con h

L rol] ed sych that .
thydragen gpiake senditipn. apd shefempergiyre a} B@rﬁrﬁtdwtagﬁe copgition is at least 30

a0

- ST S Wt ) SRS i

tdoatactedceitt sidehsaont ofthe tatalysts ats fifsy sempeoninee fallowed by contactingata &

ORI mRESe FA 4 CpAcHE8 CORUOp DTS ST e ANIEARA g Frt-
Ccroﬂ%%’éi{@ ‘c;e%?ei?ﬁgréi?@ttrﬁg& 200 °€|flo$v5ﬁhhxﬂﬂ{e's@éorﬁrdéﬁﬁcﬁng temperature; (d)

pro e secon catal yst fornms a crude .
frydehgen gasisczenbiatedi during eontactiig; (3)ddmgen gas is gemevatsel during

t 90% qf the TAN of the initial :
oot G oo W R AL o e
RS b R8st iaoPtidr G'tAE BerlefatedhRRUsdra (f) R dYedk feod & Wntacted with a
(') the crudé feed is contacted with an additional

cirstdndssecandhestalystrandicontaotingef thoicrude ferd apd dhepfirsheatalyst forms an

t t.S: 30 (] . _.of i 0
SRS e bl S o PO B e YR BT g o
afe TAN bf BB Iudedtad; ¥Ad cdrladiing of RS cate prddvch @dahe second
source subsequent to contact wth the vanadi um

atalysy Serms(agruds prodem randsvhpseia ths @ydeprogustaas ai TN of at most 90%

f - 2Q.. I . i ¢ et
TSP A0 S AL ) A ol e
aemitec (h)nentactieg ispetfdmmédiachn ebutlstivertssdadactért (i) e crude feed is
addi ti onal alyst _in the presence of a gas_and at

t
|eentacteg vpith gl?}i eptalyst spespAvess e gomiacs G\ﬂ?,h the, gpg piopore catalysts;
QD ip e 35E BRI LA BAAI0R Van i HELEORIASE LA food i5 contacted with

tdneadgditionabeatalyst inlthegrésence dffadiydragencomice subisequene td domvact with the
of the cruaéie f&ﬁgcgnda_ flowgf t he gener at ed al cubi
papdyEatalyy Ehaydipgrpls geRmiated aka i A@ngy FAm,] -20 normal cubic
uanefd i £AlrBre@Bfiring the contacting, th
srggg%d% glrit ?/ﬁ{v?/ly ?tﬁfgﬁfdg (fifdf Flzrr]}%cf'rs%%?gl%ystr St @ second one e
torugeefeed isrowntacted with an additional catalyst in the presence of a gas and at least a
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5 and the contacting conditions are controlled such
that the first tenperature is at least 30 C | ower

Werdbosb@emecond tenperature; (n) hydrogen gas i BCT/us2004/042647
generated during contacting, the <crude feed is

contacted with an additi onal cat al
poRicactheeensmicd R HTagch and the o F AR LosgRipnE AR ali gontrolled such

TR o AP LRt S R O b

flohseftte geherated hirdoped () tlte @andafidd is amtdctedayith § venadium catalyst
10 a second terrperature té nt a t| condi ti £
at & D fempArmE AcwbERaEnt topal £8 {2lbst phesepnd femperature,

laﬁ&%ﬁ déo%&cﬁlr}g %O {0 ﬁﬁ&ﬂhﬂ%@ E&oh ek 'EPi‘I‘& %ﬂlﬁa‘&ﬁ{'@?’i@ at least 30 °C

| nhation wt one or nor e
rmwmﬂaa the semmaempemnse,e(n):hychiogag gas it gmermramonactlng, the

rdegeed 6 bonagied it & adiigna sty e copS g opditigns are
%Uﬁﬁ&iéd%cljt ﬁaa? ﬂ{eaa{dﬁf‘t{onﬁp&téﬂ?s‘% uptaRELCAt e dsPAPOHDADS the generated

'um na, l'ica I ca-alum na, titani um oxide
zbwdmgnn,wndﬁm(d)sﬂle naghefsedm\suhmqmﬂyapnmwd avithsan additional catalyst at

t her e wﬁgﬁ ‘}/D?‘?,“)tmg ﬁgncﬁﬁ{}%g%é ]%gﬁtmi%d 35 thafid second

Q@;ﬁg&hﬁﬁéls%ﬂle@gﬂ]@m@nal catal yst that has been heat
treated at a tenperature above 40.0 C prior to

sul f urlh zame embodunents, thefigvestion algo pr@\jgps, @';:h@or@bin@tﬁgl with one or

gﬁé'%b¥a} étilg?s;?r;@?@tos@opﬁx%ofdi% he % La s that comprises

icBniabEnsd bide FeRdvith Bn@@ffﬁoﬁl”ébﬂﬂystﬁﬁtvﬂuch lis) the uaalysm a supported
al so provides, in conbination with gne or  nore of th

reatahistianchthe SupRICQIRISS AlbEuRa SHliga: Bliganaluminge Hiangwm oxide,

TR0 3k SRR Bf ARG R CF teBRHY e supported

Tatabytd B ﬁx@@uﬁpﬁrﬂis}tﬁtom[ (cq tltmuhéthodaﬁathec abmpxyﬁs an@rdditiheal catalyst
supported catal yst or bul k netal zo {'1{5;2 2 Jife of.
SbAhbep et gk TeHiod B e REFEIES PO Crfiof &8 quihfemtions (ra ife o

. f ctalyst
IR e 2 1@&%‘?99’%%”%8%’?“3%. BB BR061 BBty s n

nixedbed or shedeih;the &pdhfesd. per gram of catal yst, at

0: 00118 sgmg eathodiperts e vettap st A TeShaidreWi one or
Sndf2 o?the MELBES blocgin‘}posf[ﬁ‘aﬁk Sccoﬁﬁ %ﬂf thﬂ%\%nﬁmwétﬂw fhlat comprises

one or nore netals from Col ums 10 of the Perlodlc
3niBatihesa crudefesd witle one oranersfeatalysys, slepstiose of Brsaiglystis a

t f th
HEDES g1 S BTKIEE B A 874 i o By of Bl et
RS aﬁc&'ﬁpﬁges bh& or Mefd M&thls A Celundds 311 K bfithe Periodic Table one
thereof (d)” conprises one or nore netals fraom Col unn

Tor ore sbmphendsefiong or nebinetalsdrrn Solupnsed-40 A thedesioge Table, or

one. or e | s _from Col
Bclttges emf,g(giﬁ%ss p?rr%‘?rg%? ﬁ?@?t %t kst 8(?;00% :é?an?seyoﬁijb $001-0.6
"%ﬁrﬁ%ﬁtﬂmﬁ 0001 B, D PRinsGf Soned e ﬂﬁ%é 86mh67@8umns 5 10 of the Periodic
S2004/ 042647 granms or 0.001-0. 3 _grans of:

ribable, ae ar Bore eamEamdapEonz-oranese meﬁvés BF Gelens Fak) %f ‘the Periodic
016 PR TBRINE g A gl BRI Sy At -10of e

tF&i’oﬂﬁ:f Tabid, one ofplotsasmvIedoss ooz ntme atetal$ from Colmms §-10 of the
of the Periodic Tabfca one Or nore co

oég;logpc Table oxmixiueestheraefats) samprisgsgngor pppL ¢ Metals tsrom Columns 7-10

of the Periodic Table, one or more compounds of one or more metals from Columns 7-10

of the Periodic Table, or mixtures thereof; (€) has, per gram of catalyst, from 0.0001-0.6
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5 Periodic Table, or mxtures thereof; (g) conprises

one or nore netals fromColum 5 of the Periodic
Wbbdds/opises Or nmore conpounds of one or nore net abgus2004/042647
fromCqunnSof the Periodic Table, or m xtures

ther eof ; has, per gram of catal yst, at | east
né?’ grama)gf oneoomor: me@}SaﬁFén Cylwnns 618 of therReriodic

qnv@&%f ?ﬁ?’&ﬁ{’%&?’ﬂ’ﬁﬁ“’gg o‘%‘]‘){‘g OQ%er : ogﬁlﬂ% alg%bqu%%se 7 g%ro? the Periodic

mabe &Qﬁﬁ@&tﬁﬂﬁaeﬁofcﬁmﬁc@ﬂpﬂms enelér meteaheatals fimm Columms 56 of the
of the Periodic Tab

, Or mxtures thereo )
npdnp Jablet s o mOTAOERENN of AP GF SSF BIFFLSEFGR Golgmns 5-6 of the

?g g lT%lr 0 ;glldg? g%g?o'f?({gz c@éﬂ? %5 :agé %gﬁﬂ"g%“ﬁgﬁls AR Column 5 of

the@dtiodic Tdbde, @Bk or friore bampounes oﬂomraﬁoreamtallsm Cohumn 5 of the

oL 0 e oebrop W e 5 A o s
Te
5T O O B 010 o

rmorta wietals frbmr @alfimn(kof the Rpriodie Fabloywemr nmye GOmpewmlSSJf one or more

fro §’Col ugn 10 gf%@ ei‘ ﬁgt’%b Tabb‘gwl% %%%pqsﬁ%me or

b h6ef one(cb)mdtd Somp6iinds of one or more
i e 9 o b e g s

gmm:ts fiotn Colueanos ofihe Periedia Tebley ormixteres therepd; {xhasper gram of

L

'Gné b hfte MBRILRM (dhmE GaThePeriodad TBable| Bne @R énod¢ compaunds of one
conmpounds of vanadium or m xtures thereof;

(n)
oo mure setalnfronaColumnd erth'?rBWéOdl‘éEhl?l&Lmd@XBFeﬁﬁh@%@f (k)gomprises

g ggﬁ%g {}ﬁ)g%xtng S ﬁgrB aﬁi&mg QR erﬁlfegcsbﬁilhai‘atbl% %ﬁ@ ?Pgno@&ﬁnpounds of one -

... Rk &%&lﬂﬁbm@ﬁﬁﬂmIMQh@PerM@Tﬂﬂmmdmma‘thcreof (1) has, per .

nol ybdenum or m xtures thereof has, per gram of

anraof setalyst; Siorn0.0001-8.62rama k- 991( gé FRBHPE Qe ST Fioje metals from

- 5o r T PSR T 0o A STUR o mor s
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tCO1gsha 0, ofGiEEPeﬂodimTﬂale‘,@mmmdﬁs threofy (b ¢@mprisss vanadium, one or

b ottt eord e e Bl e s h ke b1 mor
{ £
e

rém eri o abl e and
abalgror mikerestherest; ﬂpmnmiscmombd@mm,me P& mogel pempounds of

-nrrgg]gﬁdqn\ghnf 'rqgl IRAL: egeﬁt {haft,%tevlf' grgf%x <1ft c[%galgos?#{%} 01d1-0.3 grams Or
E)ﬁ) éﬁ)‘SEer gﬁ%ﬂq{f FRbaeh AR B fﬂ&@hﬁ@ﬁdeﬂmﬁﬁoﬁ@oﬁﬁtﬂ or mixtures
erro a

, one Or nore conpounds of one or npr
e:hem&l?;l (1) compriseSdimgsten] 5neoér mews compoyadscof tangsten, of mixtures thereof;

Ttbom o £ e o oo S P B b o
Rntpiinds? or Rfixthi8 1REdfOd) ConlFiveS ondBEMOre igtals from Column 6 of the
corrpounds of one or nore elenents from Col um

Vhrmﬁwmmmm oty fromdolugn 10rpd thfé?t?rwlil%Table, wherein the
Ta bllgr Ea&%)g lt)(ﬂgét%ﬁtfo 'thd &lupﬂhoé e iﬁsﬁ'?rEQ% @l (1) comprises

orus, or m ures

(onk d@%@orablemts foorh QylaRE 16bf ik Periodic Tableaoysor lgommonfpounds of
catal yst; and/or_ (y) has at least 0.5 ms of theta
20Tgreir ARoTp lempntsrom C‘@éﬁlﬁlﬂ}éf)fﬂlﬁ?egeﬂ'ﬁjg 0B FaExiss theprofs (v) has,

| pe¥ SAkh 3P eSS, H6RVD.660501-0.05 SARI0BAIH MR nfiré BleRffitsFrom Column 15

of the Periodic Table, one or more compounds of one or more elements from Column 15
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5 nore of the nmethods or conpositions according to the
invention, a nethod of formng a catalyst conprising

PIRbRIoRE7@ Support with one or nore netals to pef/sdensnszed”
support/nmetal m xture, wherein the support conprises

theta alum na, and heat treating the theta alum na
sfithederivdiet Tableyox mitares theseafe (Wphesphasus, png pr meg gompaynds of

d furth i $i 00 i 0 .
St es PRioo R P mos 0T BBt A8 aluming por gram of
eathlyyd iafidof 9 hagstieast 03 griuns obthetailmgintalpet graal ofGataysiy
heat treating alum na_at a tenperature of at .l.east 8,%9
C, ahaiswne empodiments; theiinyenting a@aﬂﬂafr‘g}&sa i Gombjpation with one or
enmbodj ' o ' ‘1 .
SERER P cHRISARAABLTPHE A8 methodof i

¢aERestdningenlifdinga suppérheithrone ot imone mataketotforn alsapport/metal
cqg&r{ises contacting a crude feed.with r..nojye
i}

ne.o .
3 thercin Hie PR EPEPTISS 18 S10Tc AR Bt gtgg (s theta alumina
HihgikeDpogis e ghapeban U, gorsgons ogptin 0
L8Mbiingthe lsapirt/200l Aixtate With tate? 30fosn wpastee and exgosling the paste;
at. nost, 230 A . at, st 500.A aqr .in.a.range e,
(P PhiSoing dbetahugtins b bead reaiai: Algming bt 34RPEGuRe of ot least 800 °C;
z : @®f 60-3 00 A, (b) at |east 60%
#%ﬁ@gg@?gﬁ%ﬁgﬁt 0 sft)'por es have a pore_ dianeter, | ’
Wi t hi In4&mé\embadinfentsy thedsventiopfalsoprovides tcqpehination with one or

e Sy g oy SOioREatt 506 oghé iy b, Fohhod et comprise

' rﬁgﬁﬁcnﬁ%z}z %ﬁﬁé ?ee@%tﬂ‘?ﬁegor Bérelcebists? BOwhiRh the ore size distribution of at

| east n2/g; and/or (d) a tot al vol une of al

[, of
enat g efdhotatalysts bass{(2)Xr Bedingpgre diameteral at deast 60 Agpigeast 90 A, at

t 0..5. , _Of a L o) "ast 500, C
s BT BB 280 i BBl 200 20 bbb 300t most 00 A, o &
GRARARERRIBIIED ANeoaro Ature-1a0 A,280350hhds0e500 A, 230-500 Ajor -
conpositions according to the_ invention, a net

d that...
A o) atlgass GRYaefthe tptal mbe Y RASES BiVER RATR dinels pithin 45 A,
?ﬁ%,&%@g&gm Xl%&i%n Iplofb di@hel?f,t(p)ea Qhiea of _ﬁi) ieast 60 'mzlg, at least

um na, stlica, sitlica-alumna, titanium 5
D0 d¥g, & ildae0T00unRT/gxitdenst IElyN¥g] atdeasbk3im/goat leask 20} wS/g, or at least

t herepf, and/ or zeolije; ri ses | umyn

e meiton (e G HaLoRes! Al oS AR e & oDl B least 0.4
3 . Pgm na; (d) has, per

S%%é@%?fegﬁé’gso%;a’g’g?'%é%?ﬁg@ /lggi ans oE 2’;\( I eas_ltO 0.5 .

gr ans Iafsoinketrbodimerits) he ingentionabsorpredidess dn egmbization with one or

alumna, ga alum na,. delta al um na,. th ] .
JROTS; o%t?]pﬁxgg ] g&quoFst1oH§gccgfcﬁn%§stﬁe &angérg #B%%Hﬂwﬂrat comprises
aé%ﬁgﬁﬁ%& Chide fﬁéﬂrwﬂﬁ 8 &f moréRappdrted data$@es in which the support: (a)
ermbodi nents, the invention also provides, in . ,
conmiyrised aloming, silicgrsilicaraluminactitenivarexide Zieerjumroxide, magnesium
conposi ti.ons accordi ng to t.he,invent. Vv '

cohe, s s Shereat, it 2ofieF 0SSR benfty ARy or delt
aaé{ﬁﬁﬂiaa Bod geld' e, at 1dastass gdthsAT ghiinacadmmirias @B has, per
28 WD 2005/ 061678 PCT/ US2004/ 042647 a sughport, t he

sgrpmarfisuppor ef keast@.3 grams oxbtlersti 9,5 srams of BetaAlE@ingy () comprises
ol vst h . e . o .

oS P B 8 oy i At b B oot (e

NRb& 0. "Blafisof AlphiafphivaPedgra ofseppeer. i odi ¢ Tabl e, one

or nore conpounds of one, or nore netgls, fr onhgol. um,
of t helnremesambodimets thoinvartonAlwPrEHErS &t CopFARen Vi one or
hr%%re dFhe HefidHs or compositions according to the invention, a vanadium catalyst that:

(a) has a pore size distribution with a median pore diameter of at least 60 A; (b) comprises
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5 of catalyst, at least 0.001 grams of: one or nore

metals fromColum 6 of the Periodic Table, one or
Qﬁg;@unds of one or nore netals from Col unpcfusdoosnszea7

the Pelo Tabl e, or m xtures thereof. In sone

enbodi nents, the |nvent|on al so provides,
SHPROTh EhenpRPT FOBRESIBE et Alunena, apd thesrediumaatalyst has a pore size

SRERAHCh Al AEERR DhRERele? Bt WIKAT k0 0 ) 2ofifrf3Es one or more

Q%@ﬂi fio Oolamnf 6 efthé Perodic Table, ?]marorlfn;m}mcﬁnmﬁumds df ohg or more

at. nost. 0. 000 r.a t he al i
kel FroE Golita /3 e Prioti R aoble, G p eutas thoregts And/or A0) has, per gram
B? E?\tlglﬁ@?hﬂ%as‘f bee g? db‘f: bne bfhofd E‘B&tfr&n gﬁ@ﬁ? 8l R Periodic

e per gr crude pro uct
glabht eie di:’rmore&ompaunds dfione loe axore hmtalﬂ)fr&il Cploms 6 afftheaPerlodlc
t one of the .catalysts per gramof crude product.

; no%ﬁﬁ‘”@ﬁ%& ﬁ'ent s; the invention al s0 provides, ‘
! n COTRLAAE EABodihieRisOMe ifventiOR %11%0?0\11&% RdontsiBatn with one or

conposli tions accor di ng to the invention,, one or nore
atdee bf theenethods axlcompositiomsadoording to the gmmtmna@ucdsie paeduct that has:

9 oS s G O i BT B2 5P O R RTO B o B 9,05 0 015 ()

In%5280.00060PFrafh %f Heloitali HBhE bAd hikalind-Sirthfaetal ‘i’@'iﬂéfﬂl s&lfs of organic

pot assi um and/or (b) at | east one of the

atida pemamanftcmdemradtwt,u (s) ﬂtﬂg@ﬁé@uQ@ﬁO% granpei ¥/ g per gram of crude

g{,tﬁiﬁﬁcﬁ gp&%ﬁ N %’t%'hga%(:l grag;ﬁ iéutng% Lﬁagu Qngf%%aggs of b'least one of the

ggmggg}jekgfﬁ,gp@—gwlpﬁguéto the invention, a nethod that

" conprises contacting a crude feed with one aor npre

cat al yrseme embpdiments; thetinyentiop plsq peavidesain Gombinglion with one or

4hies SR 09 modé bfgahericids| one drigoreallatiné-earth total saim off one or more
bl end suitable for

. OFSRINC 3¢5 QEMIGICH ﬂ&tréq%gép?liqﬁi'afag aél(wgf gﬁg]” lﬂﬁ?ah metals js lithiurn,

S PRl R A0SO 40 QU B s moesiom

20

25

30

tchAeiuntr ude product; and/or (d) fractionating the crude

produt into e ate fractio

or ocudh ARt PRRESBERLS T e fehBn FIog proiadsp AL comieet B ifhone or
&b bF hﬁtlﬁetﬁéc%(‘&r c@ﬂ&)osxﬁ@né Aoy t%'fH@Hiin@ﬁHﬁ a nkdfifod that comprises
invention al so provid in conbination with one or

montactiifg 4 traderfeeti odth cme arangre shtalystsgo arasieaia fajalinsodusd that includes

|nve ti o@‘{ﬁﬁh lnj'gﬁt? éﬁ&hcat al Sltélgsfa?g&g%%@ %Pﬁ%ﬁéécﬁpctmtha

%hk&@ tHA iP e snd Ot diFferdii BiReH the chitle féeuwfbﬁﬁa bqi@!dtsauable for
alumna in the support; (c) has at nost 0.1 grans

@fapﬂwl'tﬂﬁ (b erenbiwing ghesorudst prodpgtavith a prale ﬂ'@gxsdhg,gﬁer@e or different

Sl Aol 00 05, i

RAfdehrodice an@lov (@ fRictibhdingQhesrudé }deal&ctriﬁfoﬁ)mlotmore distillate
distribution of at |east 0,3 cnB or at least 0

dregtigns, aad pieducing yanspatation gl Epm lqagt-pne of dwrﬂeﬁgz}la& fractions.
t |
? r ome?%%?fﬁ%sgg %8] egés?%l'ﬁgl?@é,ﬂb% gﬁg ?)i?cg/b?és, %&%%lm oneor

@601 0 tinethodye ccmpﬁnnenmaid&:g‘mm fhokntions a Supfdried catalyst

the Periodic T or m xtur
composition that: (a)ahas at least 0.3 grams or at least 0.5 grams of theta alumina per gram

of support; (b) comprises delta alumina in the support; (c) has at most 0.1 grams of alpha
alumina per gram of support; (d) has a pore size distribution with a median pore diameter
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5 thereof; (h) conprises one or nore netals from

Colum 5 of the Periodic Table, one or nore conpounds

Wo RSo6kgore metals from Columm 5 of the Peripgi/@s2004/042647
Tabl e, or m xtures thereof; (i) has, per gram of

catal yst, from 0.0001-0.6 grans or fromO 001 g 3. .

of = stz 30 Ap@h@a pere avoltmbe i the pevss af the porresizs digibation of at least

@g H}]gacgsang %I@eﬂﬁgﬁﬁ) éu@céw&%ﬁ' at feggrﬁﬁgﬁzl% 82 at least 90 m?/g;

5 Ebﬁﬁhﬁes-ﬁ'ﬁ@ |o? mc@é‘ﬁleﬁblls ﬁf&nrﬂltﬂﬂmﬁ@ﬁm)wf dise PériodiveTable, one or more
fore nmetals from Col um of the Perl&glc Ta

entpannds of o1rdoers eLs s Coling 7ol of the REapyis Table, gfixtures
ﬁﬁ%@? gg;? u%]%‘é?%g@{lg {)r bR TR dor? (ﬁgg'ﬁﬁ%f e Peri%ﬂft‘: 'Pible, one or

one- or nore
deo6f ma@runm metdle froof Col(inn Tofthe |'Psned1c Table, or mixtures

A D ey TP SBT3, g o
R 6 HQRONAR sHholly SRS BT Ot 3t Sohipobli, 6P ivctures

conprises tungsten, one or nore conpounds of
therea St (Hroontprises sietranore hmstaioﬁ;om Columoogpf the Psriedib dlable, one or

08 Smpappes 6B ardaere ek Fomt B pbe Bl 7aBE or mixtures
féﬁ?‘l ﬁﬁs E@:P(;ér%%i" c.glgi;)fsle %om 0.DOFRO% GaRdE ﬂﬁﬂi@OOF—bg grams of’
| nven’t a provi : :

in conbination with one or
meer @ mﬁret&xﬂmmmt&mdalspmnmnpms iGolhens 6anagiraimpgunds, phgixtures

ventjon, a, crude pon‘posml on that: has a

PRt (WSS YaTRg e, 7 o o sdapeyngs O pabg of mies
fheteof: (@ 1s@seiho aLhRi, one 'OP Bivird Estiporiikds bEa®lybdefii, or mixtures
gr ams hyrocarb ns with a boiling range
thiesdor; (njitoraprises éungsten, @B oF maerd compomdstof (unpstenypr mixiyres thereof;

ast. 0. 001

sttt SR A B gl pdhndor )

ebmpriseRWidken ohe breefe cfhbdunddel ek, @mﬁuﬁeslm&reh@’a S RE
and at |east 0.001 granms of hydrocarbons wth

boi | i- hgscrrmgrabmwsx P Buentinn E‘é‘t’ RESHIeS ol Combiptignavith ore or
t 0,
ﬁ'}oﬁ 8%@15 Dbeéﬁddg gog 3‘%@3%50% tg ?%Smgérﬂ{&lbgfr:rug? g?nin ?smon that:

C)HA9 & AN Bf at&hodt&aatmébt 03] at mbarﬁSB @t a‘amoktdhk;t(b])haslper gram of
grams of total nltrogen )Eﬁl_/or (e

oo b 1665t GHOUI RS OFRYATerabans Wilhia o Ling pRiee gisgipution
{;wéé%ﬂ@?sb C?!nﬁ R0 B 250171 SARL At [FRE 5001 d18mb, rh‘f 4354 005 grams, or at

SO provi I'n"conbi nati én W th one or nmor e of
1daet 0181 ol dfmydrmmbsns witha tmdmgrrdngegdlstubtlh@ between 260 °C and 320

0 01T MBS o5 Selgas D00 s Sy Beatols S o Se g
gﬁﬁlﬁlﬂ%ﬂfb%weﬁ?zodc%ﬂlﬁéelbcca@ 0\l |MM* E%)ffﬁg aPRaND 005 grams of

| aneter o [ east 180 A, at nost 0 A and/or in
basic aiipgeh pemgraf- of&Omppmﬁom-(d)qhnsApergmn o gompoqmggn, ahleast 0.001

%%E#d‘%?ﬁ%%grfﬂg%fﬂ t?{ﬁfﬂ} }:)g%]? %ﬂﬂﬁ{%@’—) has qtﬁlétgsgg 8@# gtéams of total

g@ ?,51 s3R5/ 061678
IU82004 042 47 pore d| anmet er W|th| n 45 A,_.35 A .or
25 A &h sethe embadimentsothe inventien é}SO pray)desain cembinatign with one or

Frsie s gnoth or chpPog i s Bbro G s ettt ofifde Bbmpositon tht

SHIMRIRE lon€ B RfotS@Fal 7éts) hd 8t leditlone af the catalysts: (a) has a pore size
silica-alumna"titani um oxi de, zirconjum oxi de

dwgm@gioamﬂxﬂu@edmm diamgtea pbrat fask 10, ot 9skef0 Aqad/orina
Fanpe ﬁ" 1 90336 2100946 Aﬁ&@lﬁofﬂ, ?5) has a median pore diameter of at least 90

A, with greater than 60% of the total number of pores in the pore size distribution having a
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5 Colums 5-10 of the Periodic Table, one or nore

conpounds of one or nore netals form Colums 5-10 of

twie 2bievdsagteC Tabl e, or m xtures thereof; (f) conRiingRs04/042647
one or nore netals from Colum 5 of the Periodic

Tabl e, one or nore conpounds of one or nore netals

fpaserdiagstarwitlindf A58 Rari2dd of thaishedianporeiliemetess () has a surface

gﬁg%ﬁ@gté?aggi{)&‘oﬁsfgoﬁgg s? ﬁ%ofgcgﬁ}ﬁn%gho I?xullgls Fcﬂscémpnses a support;

nandeh&Rlpport comprised alGMIAROsIligS silicd-abimine fitdhiRe d:ties, &%Omum oxide,
(h) conprises one or nore netals from Col upm 6 of the

PaRgnsaiuE omém zeohfen@d&r IFgweCRIseh {BhcompTisRors ofFpie metals from -

'@619111?13? PEQ(? cﬁ ﬁgbﬂs Nt e com &FJS%E oﬁé or more metals form

tures per gram 0

I (é@latnn@ 5 OlQDdf tﬂd& Reiodit Table; eoerxtlﬁ‘w thefeof, L(fDTbofhpmés&inﬁz or more metals
o e or nore Colum 6 rretal conmpounds, or m xtures

&oump i5y0f the,Resiadie Sakipong or OF FRgire.C4rAPGHIS PF 87 @PORgnetals from
I
1t 53 IO o g RRARAR s,
The0MH, grafns i xdneroe snoré Delunai 5 neeteds, @ne @k)nom@ﬁplumxeﬁnmtaé compounds,
ST SR Lol e
er eo@?& HFHm}é ;{(Llﬂlﬁs Be ﬂé)cﬂ" ﬂior@"i‘@ét?s flom CbPﬁﬁth; G;?hf the Periodic

1In er e 0|rrents eat ur es,
s"f@d:e for mlmmmsdhcreﬁt(élmﬁ peh gramefratalyst atdegst 02000 grams of: one or

RO A & B B R B R PAERS aE s ot )
onipiRed me%iim@& Hdils BRnE CORIMBETD ¥ the PER&LIE TEBlef 618r more

any = of the other enbodinents. In further enbodiments,

qotrteupdsoof per anare oistals framl Colpgnafyofdhe PeriodieTahielof mixtures

~ ool AR BN SR e b slsplfrop ol 17 g g peiodic Table,

SR Gr hhdie combodhid¥RTose. 0emord dl@dedie ol ColBMInAP of the Periodic Table, -
DESCRI PTI (]\I THE DRAW NGS Advant ages of the present

- jorveixturesthafeof. becorre apparerit to those skilled in the °

cart Wotdldhde dRenst b (f%atfujgg ﬁfofH( %}9&9{‘%‘@%@)%&&5&1&901" the 1névent10n may

description and upon reéeference acconpanyi
hecnoimtdsed Wlth\f&aohes frbf otlieriembadisedmy et the imenidon. For example,
errbodl nt of a nt actjng. system

HEFRSTONR OBF CBROBECALTES ISERUARTHEY ﬁﬁ&@ﬁ@?@ﬁg&%ﬁa&ms from any
ting zones. 31 WD 2005/061678
@@8}0%4%& "FIGS. 3A and 3B are schematics of
enbodi Ind’ntthercﬂnhndnnam icngieg:ye;dwtmre bbiainablediy ey of theersethods and

cont act | g‘%b 8 FI G is a schematic of an
S ﬁeérbparatlon zone in conbination with a

co nt a%' oAb R ments; lafiitiandl Fedtus BAFYeia@d&f toathe spec1ﬁc
enbodi ment of a bl ending zone in combination wth
embodiments descnbed 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 FIG 6 is a schematic of an

enbodi nent of a conbination of a separation zone, a

Q@(EE Jobfegs system and a bl ending zone. FIG 7 pgTAS2004/042647
tabul ati on of representative properties of crude feed

and crude :?roduct 10 for ,an embodj nent of contactin

the crlds. $head aPie sehematictotamndimeity of copfacding ysierts that

r i,cal r i on of weighted average bed

tq%cﬁ"%leér Srcgﬁ@éﬁlgég&%ength of run for an enbodi nent of .
cont a@IGNg is dschematie of arembdimentef acrepanatien ertedin gombination with a
FIG 9 is a tabulation of representative properties of
CPUGENEYEBhd crude product for an enbodi nent of

cont aghsNg i d NEHERUAE of SEEMmYbdithehT LEERINS Eéne it 2ofmbiAation with a
10 is another tabul ation o representative properties
ebnfattigesybtead and crude product for an enbodi ment of
contacting, the_crude. .feed w.th cat al%{sts. FLG

s o FBuS I3 SHEBRUE PEROBAIERLS T GBI egepgpion zore, a
Sﬁiggﬂéﬁﬁk&ngfapdgmﬁﬁémeprude feeds with four

t catalyst systems. FIG 12 is a graphical
r epr ed6t Atis mtabolatibn vhitepessolitativa prepprtiosioteryde fed ad gyde product

tj me 0 for enbodj ments of t ACt.i eeds

T gpdigier eontacs the FrdedPif it Mef ftAIge oS

gr aphipggyl g {E€PpRpRIdhPlepRBertitidhaif Wi glited averagel trddaemperature versus
crude feeds vérsus run tinme for enbodi ments. of

dengtiaof mmforanueiebedioest of contacting theiorydefeed wWith©gp & more catalysts.

syste El 14 i s [ i . i

Yol G0, 8 eibfasioR oE rdABRAAR ploRRiES 4R Rd Bhd crude product
GoHAEebEehSoURhEdtng the cridefeédwithnwodamiystss of

contacti nggcrude feeds 25 with foyr differen

cat al yl§E. @t aneher p:al:glatipg.qf mes&pfg’ﬂﬁ? prpperties o} crude feed and crude
TSBAER R R e athor 02 B8Radihe L R YedaviB tfd diiRysts

ersus run tirne di nents o .
cont-adtlizng] ihetabuladen beendeidet ahdiaruddipidductsifor embedipents of

t . FIG. 16 i .aphi | tati f
Shoptpehng eride feds it DUCHErRT SRR I8 e cent age, of -
crude @.@(ﬁ o ?ﬁﬁ{)ﬁﬁ@ﬁf)f&%ﬂtﬁﬂﬁ Py AP iBNp®ARELs versus run time
e‘feeds Wi

contacting cru th four different catal yst
Sfys exbedimiehts of tantasting ¢radefeads with fsurdifferentcantalyst gistems.

P o e 3 Yot ErBRCaLEp RS ot AL RS e, capde foeds versus
i@gﬁﬁfo} BRhodifentsdst coblisHGuddTeeds with ol differghicarlyst systems.

t and a vanadium catalyst, with a catal yst . i
syst enFIgR M3 2 goBhtelepEsEUTidS sexduopyient, expipssed in weight

i ncl ude a vanadi u at al yst _a. i
e T S e S e
t Rk i dPfereht dafaPRe k¥dt@fs. of crude feed and crude

products for enbodi nents of contacting crude fee

S
wi t h ofi§.dp isre eeapbisabroprsentation aficharas lpiﬁqui%a‘ﬁsmffjcy”d@mducts

SPaS% nin hgl%l fb+ &Bbodiments of contacting the crude feed with four different catalyst

systems.

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

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

various amounts of a molybdenum catalyst and a vanadium catalyst, with a catalyst system
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FIG 19 isa tabulation of properties of crude feeds
and crude products for enbodi nents of contacting

WoldRsieRes at various contacting tenperatures. pdiuseoos/os2647

--the invention is susceptible to various nodifications

and alternative fornms, specific enbodinents thereaof |,

thae irchudera tapadiug cetalyst aad p anglybdenumivanadingcatatyt, ang with glass
gr%ié/i ngs may not be to scale. It should be understood

Rt> t he drawi ngs and detailed description thereto

are neqGi ¢ Rrdekhlitor éfipropdriies ofrvradet feehanderufieproducts for
particul ar formdisclqgsed, hut on the contrary, the.
embedinais ofsontsolirg emda FRedripthrong AF FoRe cataigdfs phyariqus liquid hourly
and alf AL tives falling within the spirit and scope
SP“FH’S"%% ‘ent invention as defined by the appended

cl ai NFIG1E RRIAbUEDDHGCHpERRED ofndd feeds awizoalemadsctofor

the inventions are described herein in nore detail.
TEbedimanitef GOBIENRE BUEC (ReP ACRTIONS PRI CmAGTRYes.

refer IRL] : i: i .
50" Sy 5 S el i RO Bt o,
Afécific entbbdimients alsere@lirel gliawmbyerdy by exs@iie Methi dervegs 2The

B R L e ———
gfégct@f&gg @}&ét t e AREYL Matib e 1RrA8dn tRak phAulad fsrh disclosed,

ons for the crude feed, the total product, .
antiowthetdoatranyyithe intentimiuisto eover all miwlifications ¢qpiyalsgisiond alternatives

.hod .D5307 unl ess ot herw se nentioned. .

R 1L S BPL sq4ge 2L P T STV ERAY o (BT RCby g sppended
ichipent ane. C5 asphaltenes content is as determned.
by ASTM Met hod D2007. "Colum X netal (s)" refers to

DETAILEDBEFERIPTION Col umm X of the Periodic Table
Cot g ShhdRpgats SR 19 iks &R 2eftHR hyelFinthSroYetal. Terms -

. GREA REBRNES défhed a6 BOIWWs, nuber.” (for. exanple, 1-12) of

the Periodic 30 Tabl e. For exanple, "CoJum .6
met al (“A9TMerefers to Amssican Standard esting @JfMg??Péﬂ um 6

f th |- odis 3 :
one or MEEEY fetlRt AT ety £15.50C GPCF),APDRUDR ives
TRERincd Gy ASTMMelhed®¥68¢2) " refers to one or nore

el ements of Columm X of the  Per,iodic Table agfléor de feed and

one orAtﬁgp@hwmgen@ge@Hg appmif GaArbon pereenipge ¢ crude feed an
1042647 the

o e Bl e B 10 . col um

nunberBdifing rangedistrihutibBs &6 thefrude feed,Fbe toselipsodueh|aad/or the crude

oA P 0B ST L i onc.
P U S USRS 05 T gt sl
afonteni i aadpteimimed by ASTYVIdHethod D20@Bt al from the
Per Oqi(?olt-lrn?n? lXemet\Qﬁis)g%fers to one or more metals of Column X of the Periodic
Table and/or one or more compounds of one or more metals of Column X of the Periodic
Table, in which X corresponds to a column number (for example, 1-12) of the Periodic
Table. For example, “Column 6 metal(s)” refers to one or more metals from Column 6 of
the Periodic Table and/or one or more compounds of one or more metals from Column 6
of the Periodic Table.

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

Periodic Table, and/or one or more compounds of one or more elements of Column X of

33



10

15

20

25

30

of a conpound of a netal fromthe Periodic Tabl e,
wei ght of an elenent fromthe Periodic Table, or

Weoahés/@ie® conpound of an elenent fromthe Perlp@[@smﬂm‘mﬂ

-Table is calculated as the weight of netal or the

ht of element. For exanple, if 0.1 grarrs of ﬂ&%
ﬂsf- iqyBable,gn avhicht X camasppads o seolemn sbmberdonexagiple, 13-18) of

e PARAPTAGPUBABLH, «LBnELEALALKRY” kel 108 prflore clements

\ﬁeingtl‘bhmin 85 6Piip Perodic rIlabR addhe ohe bembfedonepontis 6f ore or more
crude feed, a total product, %r a crude product)

slemeatsiiom L w@ﬁpffhea%eméw%% I&ei ght per cent age
based 1o 438 E% of tgdesr ‘ﬁﬁll Iog%&g@ﬂﬁ%%ﬁt%f-a{ fr%@utgg YLABKL Table, weight

refers to
foéadbmpbahd @ﬁwﬂhuial ﬁ'mn>¢he| Penodleﬂ“ab]s wdghhﬁ‘ elemers franathe Periodic

0 actstecatal r|n oge et e
Tabley pT Waieht of mfaou % mefib B e Prriogle, Teble figcaloulated as the
O .

ﬁ%ﬁﬁ?hﬁé] 8?%\9{%&19& R .‘% g?ree)&xf?‘f@co f e%}t;d: 1 gfﬁﬁ‘i’sas FMo6; is used per
@mbﬁcatelgsbghe cAlS Tzt WeightRE 3 molydemim aetatdtt theadfatalyst is 0.067
to OX%/@‘ ni tét@l% and/or sulfur contained in the

Fram 9§ cdplyslet ure of a hydrocarbon. Het er oat oms
conte I £somprR e (foPkE le, d
oxygeﬁ‘tog%?gszre%ggrﬁttg% gJI%%RP?? ogen, a%hﬁ%aiszugj%?ﬁ (loPExample, a crude

é’eddt a total" prothadt drasirederprodubexpressed sy weight ﬁmhpug»e weight percentage

tﬁ‘s Eat Wﬁlgﬁ\é%é@e %g‘tr%%m‘ﬁ’i@‘%h a&g%%r fay og million by weight.

D2 8 96 “Crﬁ&@jﬁs@ﬂﬁﬁalﬁﬁéﬂtﬁﬁmitﬁfee réfefsto hﬂfﬁﬁlﬁﬁﬁ@ thate8niatts dhe catalyst
conpound and/or conpounds that 25 when in the

piuesgpwmna crude feed and the catal yst react to

E; 8\; Io g‘g)ﬁﬁtig{ﬁ"%gfé%S Wﬁ%@%&iﬂgéﬁb 2 Ig)ﬂ%@aﬁé@ﬁ?tr{?ﬁﬁgn bétween 204
lrg 06 aF a3 4610y (660 aFpdt @, 10T, MPa. Diktiliytdrooatenbisrzs dsterrhined by

as et hane, ethane, propane, butane), water, or
rﬂS(TMrMchPﬁPrS'ég? ‘A mass bal ance may be conducted to

asSesse u

conpoun gfb??ﬁl&?}st s e dggf lgﬁ@%%ﬁ mﬁ’cP a?%l‘ﬁ%l?lgtg in the wolecular
stroemgd ¢f'a ielr@rasbono Heterpatessicontehtis ae determliadd by ASTM Methods

a cat al ate crush str . ”
Fo83 10K dwenm DRI, e Aot SRR, Totgl bpsic nitrogen”

¥9ﬂe%%ﬁé@aeh ggfh?guﬁ(ﬁetﬁatrh%{@a BRYG Jf Pds8 khanQlou r%siéfmtrogen (“bn™) is as

cat al yst expressed in hours (111). Total
\dateummedfbya%ﬂ"ﬁﬂwethodm&%,ul at ed by summati on of all

hor o1 W HVGIOHRB SSTER LS W SR G iangiha BRI bfbounds tha
Rihehih She fr8deBES of £crBdé RI¥R ARH tHeQAtdlY i keaci® &Hgﬁae Rdro8én to

nore conpounds that are |iquid at standar erature

anthppred(shindhq asdcfeed. Aotydnren spuicemptinelnds, bukismoylimited to,

STP [ ac fh
T rmeos (Oh o RafiE R A Y e EalsiRbohf8lo 8 cthape, cthape, propane,
%taﬁzg wWhtdrlloi0fftetes (Hefedf.CAITRAN bBintdhy 8¢ Goridiicied S0 adsess the net
STP "Peri odi ¢ Tabl e" refers to the Perjodic Table

amospbef Hidsegen previded Tﬁtﬂé? pRIDPOIRE(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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Uni on of Pure and Applied Chem stry (1UPAC), Novenber
2003. "Metals in netal salts of organic acids" refer

%ﬂ}og,%liﬁ-, tals, alkaline-earth nmetals, zinc, per/us2004/042647
arsenic, chromum or conbinations thereof. A content

of metals in nmetal salts of organic acids is as
det er filigeid rixtAST Mférs tha doBpeidon that intludesorgaersere compounds that

g'gji{ggi,%e;té : Itgmg%%lﬁél %.Fé{ ﬁ']fe?srgfe @g 5@062@?%}5% ngreinaﬁer referred to
| i 08 oBGofkabRIoTixPeMnds that
B g HRRARATE coniminofonHote s i

aro iguiteattS Rnwvith one bombiertpmpangds tatare selids 88 TPhet ween

38 C (100 F d, 200 .F): . :

conte eqoéhég"ﬁﬂ% Wg‘?réﬁ‘#l% izrl%%/m ié}?%/l a%/&%%%@% .rlﬁt@ﬂmlonal
{Nidh\¥iTeire &Rl AppliddCRingikey (TUPAGXINovemberd®!903 or

combi nations thereof.: rt "N/ V/ Fe content' 'ra(i]f(ﬁrs arth metal
to t hEMetals imrrnetak sajis ok evganip aaida] trier tpalicali mgtals, alkaline-earth metals,

conbi nations .t hereof .. Ni ' ;

B0 i S BB R BB iafedt” (£ BER of etdiSin metal sals of
Bl ackidhs & dRémiifedby ASTMPetndDt318et er of crude

feed. 20 "Non-carboxylic containing Pr ani c ox%rg id
compotiMero-Gasbon Bendne (MHR) SoBigRkTe st AAHATLN, i artag residue

not .have.a carboxyl i };g% r é\lop{(g:@ st lid & determined b
E%?ﬁlglpﬁiaﬁﬁre‘gapg%ﬁ%a%%é e %:%orrf%osgﬁ satl ncl ude, butl are Y
ASITM Meéth&liD#630.et hers, cyclic ethers, al cohols,
aromati c al cohal s k%ﬁon s, al dehyde

to

. nbi nat | .
£ her SNADIAR CRFLerD talBidpRRROT-FOmPGRHRIR JTithcs by renige s foution
#Q%&ﬁ 38 déﬁ@@ﬁ@ RS00™E! 892 °Fat GO VIBA! NaghitHa 6éntent is as

Urés o onents that dre gases at P. "P
dpeihined biy O TMMethdd BS30P- val ue” refers to a nuneral

val ue Ich represents the., floccul ati . -Of e
e phal N e B ek vepas RO PR AL FRRNE S
P- val uRi/\SFe BGREH" BEeshY the codtent B dibledlSvanadium, iron, or combinations . 4
"Measurement and Significance of Asphaltene

Bepeofz Athie ONi/V/Fa@odient is as desermined by 4Sd M Mathad BF Mfn L

O B N Rl R b b s Al P .

ref er «h\QpRAHxyHE 3MARIng dTRAlieox ypeneodipaumsdsE refermsrid organic oxygen
pore vol une, as determ ned by ASTM Met h%g DAb2841' "
(compounds thardesiatbaye/a earbexylis {i(elér) SOy Nograrboxyliq septaming

gﬁmﬂcﬂ Wr S n%r&ia tﬁlﬂ%%y ds./ﬁ%iﬁcﬁ)e, Bt %QFW%(%@ éfBers, cyclic ethers, alcohols,

Instrunen croneritics Inc.,

NeSRAtRSAcoHoR) keiofes, bldehyies, srapmbinatisasithereoflevtéckmilmgot have a
these values. "Residue" refers to conponents that have
zathoxylingrovpnge di stributi on above 538 C (1000 F), as

det er %%g%qg%ﬁgé?gfgtﬁ%t 264 (PR Pfponents Bhd/Br miahRs 9f ESmponents that

st anda f  gas per "barrel of crude feed.
"sppisesat ST®a" of a catalyst is as determ ned by ASTM
Met hod D3663. . N ” . th
“p (peptization) value” or “P-value” refers to 2 numeral value, which represents the
flocculation tendeney of asphaltenes in the crude feed. Determination of the P-value is
described by J. J. Heithaus in "Measurement and Significance of Asphaltene Peptization”,
Journal of Institute of Petroleum, Vol. 48, Number 458, February 1962, pp. 45-53.
“Pore diameter”, “median pore diameter”, and “pore volume” refer to pore
diameter, median pore diameter, and pore volume, as determined by ASTM Method

D4284 (mercury porosimetry at a contact angle equal to 140°). A micromeritics® A9220

35



10

15

20

25

3

<

"TAN' refers to a total acid nunber expressed as
mlligrams ("ng") of KOH per gram ("g") of sanple.
WO 206s/d3cAet er m ned by ASTM Met hod D664. "VGO' geefgddosnaze47
to hydrocarbons with a boiling range distribution
between 343 C 10 (650 F) and 538 C (1000 F) at 0.101 |
fmanme@EMisrameritics dnesNawstess,fensgiaplJ. SadDwnasies wigd to determine
%307. "Viscosity" refers to kinematic viscosity at

SgVAULS00 F). Viscosity is as determ ned using ASTM
Met hodREMdGe” rbferd focotgivineuts tak hive Sbailing range distributioniabove 538 °C
to be understood that if the value obtained for 15 a

GHOSED.\as determined by 3 EMMethed 8302 out side of linits

of the 5 t i £.Led
and/ or S?Eéalrig%lﬁsgﬁ gtgn ?%atcg? f?%%gﬁerﬁggﬁ{/ﬁ&% egges
may besptatueerst cfadfacilyst & asrdertimiredrbyhy S cddethod D3663.

containing formations and then stabjlized. Crugdes,,
Ty | HAADTetar i oral ackdmyaber Sricweh e %&ﬁﬂ?a&ﬂ (gpe”) of KOH per

i 50l | d I QUL i i 1Al i cacl ude,
B 1) of e LN 58 M & S N R DB 50
gases “Wa'erefers & huirocarbensmitnaboiting rdarge distdibitionrhetwesn 343 °C

w630 Sorean sSb o 00 Hotat Bl Rk oo Chblbat s delefBlied By AsTM
ti iFrte. Stabili d d t vDi I
S DB GPsti 1 1 ed and/or fracti onal &)yﬁi Still ed

in a t‘Vésbsigitrefeacto kingmatic yiscodit at 348 £C H1Q0 Tonmydsrepitsis as
ith specific ing T di stributions (for
%@5“%&%%%?@9?%593, VGO, and/or lubricating
0i I's) 1n Eﬂesi?‘n' bR b @i dpbicatel®s it ité be Bfletsfoodahatlif thetvalhe obtained for
phe

to, atnos ric distillation methods and/or vacgum
di ropdrtyanfitbesubstrate dested is @utsidel of dianitsrfthg test method, the test method

SR heet sy S SpERl AT AERBBERIC, 1,

Jquant i¢8& Rhy B plodacdd dhdforgétarted fibmdodpsuachunscoptaining formations

gram of crude. anpl es of stabilized, crudes |£®IS%%S, semi-solid,

vend Itkencatabilized. [Crpdrsaney inglide cpus Qi LJudes g geher

de | -ed- t 'r L4 i .. Q _ d bl
..ap@%ﬁixgmdr %@o‘j@za&gﬂgﬁ% ﬁ%@?,%g?kg%& hg@ﬁgg@éﬁértﬁ%aétog aon condensable
Sasdy, WaRk, salts, loe asinbirationohetebfframithocrarde to fomata stebilized crude.

int below 35 Cat 0.101 M *EFat 1

FShoh SEBUIFat G mRB RO pRE 2 0 PR i dne ucitn ahafby Forting site.
a_contplioly @haltashiclithiieatPoechlaidiitl sfd/6P nekRily Wstlled ina

at nos gra conponents per gramof the |
tiedapAcht dadiliy to PloddC: Aiple 6aBFeRETVIISIBOL) ange distributions
Sone stabilized crudes r r{ies that J t
Sensreppbenetis SsEs (o OnGui oL SHb. o s GiboRhetudes, bu
5 56t 1B 102 dsphéitc Q¥tillahdR HRMIR bh@Br ¢ajuliredistil(dtion methods.
exanpl'e,” pfpelines, trucks, or ships). Qher crudes

Héindistiited and/omonfractivaeied stabilized opdes mey inchizde commenents that have a

t hem di sadvant aged. Di sadvan rudes

SRR B0 SN NEED AL o 05> BAPR RO pEgts o gram of
térﬁ@é. BRI A shdbVlizet sdel HRRideiwid]Scrudyy, Bspped orudes, desalted
value to the disadvantaged crude. The econonic Vv ltggcmdethat

rayddsedesalted tohped erudess er sambinatioas theredfu dEepnede refers
3‘;%3%%112 : ga?%g%gcﬁgﬁ%%t Leh ;sgb%to?ﬁ%%%ptoﬁgntg Bt hive Pboiling point below

eat .
35°C at 0.101 MPa (95 °F at 1 atm) have been removed. Typically, topped crudes will

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

components per gram of the topped crude.
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Properties of disadvantaged crudes may include, but
are not limted to: a) TAN of at least 0.1, at |east

WPz008he6hpcosity of at l[east 10 cSt; c) APl gr pgrTiig2004/042647

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

0. 00002 grans _or at_ |east 0.0001 grapms of Ni./V/ Fe r
gr am Somerstabilized crudes bayg PWB?@F%%W%&%SWIIW cg‘s)d%s to be

| t 0,005 . .
pisoriza f e Aiihal lredloff ARHREP bP ORI corhbidify cxample,
Pﬁiclitﬁésél ﬁ*gﬁlfs, 6f s}ﬂﬁ).f Q)tcléér cﬁc}fs i‘hawdflamt @nRere mnsuitafble prbgatics that
eas . rans O S a enegs er ram o I e, .
pgndar thera diseeaiageco Diedveakged SrIgovaY BFEDCORIERC oA transportation
r am. of ] 6 ts i
S5t Bl B et B it FRIAGS, ScBpdfRicalic he
dRiadvamtsped cardemThe econtminic valuejnay tecmih that A sessryoirthetgncludes the
dised et Gruc oy BePBRSLIA0 SIS PIROEEJeaoRors A st
of reg ‘f'ﬁ?s&l}f dlisi% u&nge% BRI PA indI88d, Bueare Qxb% 1i8®&d to: a) TAN of

e
0.5 gra of res e, or at least 0.9 grams o
nekaste], at leastdn3: 1 vinedsityeoft at leasthld) efitsadA\RIgraisdatanesd9; d) a total

At O S RN e e o
%md%ﬁﬁa? hefdt RN SO AGR %ﬁ Gt 14650 9,008 g‘i‘azﬁi éfedéroatoms per gram of

I sadl taged crude, may have a sulfur content of at
lceatet )0 106iBugcantent ofint least H:010grarns gf wemislue per gram efpzude; g)a Cs

santi Gpigonepbel el PR IR GrPbRARHATLA Uit SR MRS 2 MR
Qbnieht b6 Has(?).002 PanRHfMCRGRr f@R EMirudd; i)d cdrtes of metals in metal
0. 005 grans of oxytgien 25 per gram of crude f%g'gn@g ora}})

GBltnefirgtnie acids ebateast 0.§P0G grams of moiadype sm

asphal t.enes per aram.o eed: j
SERH BebSF, U St B hagh e IRt por g
f T Aekaw drifagpflon@iepat least 012 grhmb ofresidie);at &ast).8 granemof residue, at least
netals in netal salts of organgl%ﬁ,igggl s of at. | gast

c

@ Deros cj resigico pr Fdeast giQFggm@p me gpbgdiments, the
SRR e LAY DS 9020 1 031 10

®.9010.536 59 lncartaimémbediatent, disalvgntaged crodesapen gragof disadvantaged

0.01 grans of drocar bons .wi boi | i r

e, P she SR RcaReaEoca st OoBs &g, #lsdst O grams, or at least
'(?g%&xaﬂxsm grans, at |east 0.005 granms, or at |east

0. ;

granms of hydrocarbons with a boiling range . .
di st r i Inusbine entbetiinmnts, dadvantaged cagles Inverproperties inpkading; but not

| t, 0. t t 0.005

diecos el SR oot 10 2h arrertueoBlshl Bt Hagf 005 Biims of oxygen

géeggfdn? Bf &98e BRRl %?&ghﬁteieﬂccﬂ%t ©f at3%asV\0.04 grams of Cs asphaltenes
005/ 061678 PCI/ US2004/ 042647 at 0.101 MPa; and

t
| Eragtan DOty feadd) whigherdban desuebvighasiy (fosexppleeadp oSt for a

0.0 rans, o hydr ocar bons, AM i 1ol :
b P800 RS BB ') R A B st oforgai
Diciibranieagehonoy B metas! paflgrandeft cradeg ot Hfcombinations thereof.
di sadvant aged crude: at |east 0.001 @?aggs at | east

0. 005 Bisadraptaged emdpwmey inphale, pargram of dispdvaptaged srge: at least 0.001

with a_boilj range ' i ' e

s 1,06, AP L0 R B i itin e

gdi_étli‘ibuti@{ betﬂrbeddiﬁsi'téﬁ a%)d tQGO ¢ (0 gtm 10F l\/l”Piﬁgatdem bxgm gr%ﬁég,lét h:tast 0.005
oi ling range distribution befween, G an C.a

OgTams, Qv leasi0.9Qlagramg of bxdr@\:aaﬁ%r:s Wi § baip gets isffition between

oﬁOOa‘IC Lrﬁ?‘.ﬁfo ‘QI 2%, ﬂﬁ%aﬁt least 0.001 grams, at least 0.005 grams, or at least
0.01 grams of hydrocarbons with a boiling range distribution between 300 °C and 400 °C

37



.

10

15

20

25

30

hydrocarbons with a boiling range distribution between

200 C and 300 C at 0.101 MPa; at |east 0.001 grans,
Wo&tﬁ%&g% 005 grams, or at |east 0.01 grans of pcr/Us2004/042647
hydrocarbons with a 10 boiling range distribution

between 300 C and 400 C at 0.101 MPa; and at | east

6t 0.001 Mpaasd atdeast 0491 srarpn 5t lensts005grame, arahleastd). Ol grams of

a0t HHb AR ol S besBed BB g0 °C et 0101 M.

Sone mlmuﬁagag@ddesrmMcmv, ped grandl of dipmivagiaged afude: at least 0.001
di sadvant aged crude, at_least 0.001 grans, at |e

arauws ableashd), 005 grams. s gk leagt (0! grammot bydmgarbeRs iR b Adoiling range
W%S&Igb%% q'if/:g{ Hx%stll%ﬂr"gﬂg% ﬁl%hbéitléagf%m 1 %ﬁaﬂ?&ﬂe&@@ﬂ% grams, or

n ad i on her

abRpSedlt sramsof hgddobarbonshwithl nsbaﬂmgrrmm&lism'bum bedween 100 °C and
per am of di sadvant aged crude, a ﬁggtent of ?UCPOOI £
IRQQrg@épﬂ@ﬂaé\’fB%aaleaﬁ& 1cgrm.@s=gqi$‘??§ P03 grafssr 7 Jogst 0.01 grams o

858 S a0 0 30 10800101 M
Iaehzast (DOGIO@'ams,aameastﬂ oed gﬂamsd:r @ 16t ¢0hgeanwfof hydrocarbons with a

Bblingaarecsberbuagn Grevem IS s ANREad E bl v o001

?%BAI %‘EieH&eb O(BGérFJﬂE aPapleadt GROMAMIFEYdBEAMBERS @ith b%ﬂing range

ast 0.005 grams, or at |east
g:mmwm Hey\deandﬁ)ﬂt?ﬁlmd\ﬁSOWCaat@dl(]lll‘rwa range

di strijputign of at Ieat 650. es of.

i sach SRR ven B Todsney gl e B efpishdvApRgorde, o least
@fmegiﬁﬁ 2 Readf5009 fashsheidasi 0101 uiens dTWydRICEbOAE with a boiling
Iimted to, crudes Tromof the fol Fow ng fegions of

irivege dissribation nfat mast 100CK2at0. KHdMPey inradditionde highenbeiling

B e “""‘%?

. ApARheof subh B@bEarb&AY oTes S10B0M 2igradayor a‘t’mzmelgamniul i a,

Mal aysi a, and I ndonesia Sumatra. Treatnen

- di sadiomedjsasivantagrecridss ranhinglide (eE e 1§qdé’§n’rggec} frude, at least
' g) Cﬂ pg[%%g}( &g&f Ii‘eatsmb Y Eﬁucﬁlrb%ns with a boiling
e for tran po’[atlon and treat ment

cfangéemﬁaﬁmn@ﬂmmmmmmmwmhat is to be treat ed

herein is referred to cru f eed"” E‘ﬁaaé{ude%ﬁ d least
may beamsyfisalvaniageeay 58eY HEPBPPer Eifn € Bgefgruce, at leas
E?g@éllrér%xgg, J;%'ié&g% 0668 Lo ltfaQPO 61 5 cﬁ?ﬁdw%&rbons with a boiling

erein, 15 geherally suitable for
20w/ digtlibutBorRsT at lﬁﬁ(ﬁﬁﬂl"(&lZGM t ransport i ng and/ or

gggg:‘ ,E{i}%‘n Pr IOer I es of 8t S ﬁ@% %ﬁg&ﬂ%ﬁﬁg e processes
gcgﬁ:feP 'h@%u?i‘ncmaé { bu}_%ﬁﬁ)t iRl RAAE, Cﬂr@deﬁ oy 8ethk Hellbwih B eegions of the

or closer to the correspondlng properties
oforfE &R, Qulfi @opstiahd aouth@nd}alud@‘mat GaupdatTae pasisly, Brazilian Santos and

hanC| n%m&[eg Yﬁﬁ %"]f @fﬁg‘:ﬁu V&S?lﬁeqﬁgggg%})i?o%ﬂu SMCRngola

F(ﬁﬁshto&? Thikié Bohﬁl%@bveﬁéﬂﬂéﬁfﬂZMarI@IElaIS}slﬁ,%nd Indonesia Sumatra.
efficiencies. Pre- treatnment nmay I ncl ude

desul fTreatment ofvlisaduantegad drudesinesy enbancsythe piaperies of the
ddlssatcﬁrrlﬂlltaagte'docrxlu&es sud iRt the crrﬂ%é &Ie'agéeptable for 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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Treatment of a crude feed in accordance wth

i nventions described herein may i nclude contacting

tWe 2idiskssfeeed with the, catalyst(s) in a contagdfgsz004/042647
zone and/or 10 conbi nations of two or nore contacti ng

zones. In a contactin zone, af | east one property
drassparting apd{orEgatment s e&fgf tho e pragict preduced ge de dGseribed

26dn \Qf’fet &o#ﬁ? ?%ﬁ{e crﬁﬂ'g%oﬁ fﬁe?ﬁesro? l\ﬁ%éo ﬁ#ﬂ%ﬁ%@e&ﬁﬁ"cmde than

proper n sone e
ahetmde tfere@, oscloggtd ﬂiemeftespmnﬂimg ppmmmmaf B:’enta:ruded ﬂmgehe crude

Jh Sherokt A EInE S BRIt aIe 468 CToge Tobel SO Praguct may be
Q'Qﬁ‘)gécf\krﬁﬁlfe E‘Sf"ﬁ& Bfeotréaﬁmgﬁtofh'e%g ﬁ%lﬁ'fd eYinthgBfficiencies. Pre-
cofpoun

anounts o ydrogen to he crude feed.:
Fte@tmént msayeinslnde dedvilforiedtionoderactallingtionyatdéonatimosphetit: distillation to
i ncl udes contacting zone 102A crude feed enters
JERPYT P WSne 102 via conduit 104. A contacting zone

may bel‘r@atn{eﬁ%f' RErud@ fia'ik héHérd%fncé‘vﬁﬁ%@&"tmnﬁ&és%h@écﬁlerem may

portions of a reactor, or-conbinations, thereof

Hrelngld emntagting thoomde feied qvithohe catnbrls‘uﬂsz)ena contactingizdne dnd/or
reagtor, bed reac Oeb lLatin

BEigons oL i prmot P etTs af B Cotbacterdfe dlfbasione property
Bffal dhdll 68 mag be ch&ﬁ’%&ﬁ% .coftadsfale b6 F&d, wisheheor more catalysts
l'iquid/liquid contac In certain enbodi nents, the

gelatise ta thg seye praperty ob thegrudediapd. ek Someambsdimenss,contacting is
altFiaed in 58 BrEhaerds Ao §6ube B Ml brgtdments, the hydrogen

Gatick ¢ OntSomthoedsdrcvarbdnd tHat inde 0ee4s coﬂihamgmhambnm@act to
zone may include one or nore catal ysts (far, exanp

tERBVidS rqiambyan%l} amppnts gy deagsadp sempevnd(e)in dhe GIBfle fond

crude d.r

e T AR b o B3l DN SR oo 102
afruddfeed estosadniifihg eoned®2 fviecbndnitl 08 hé cmtaptidg zone may be a
cat al yst decr eases het er pat ons, confent and i ncreases
ARACtoTy A ROTLOR Ofjateapipe gtale BPRe 9} 2 AR\ §818§1ﬂ99°n8 thereof.
Wem c%%acuﬁgggﬁe%&aa@a SQRtRNYed redcfit! £HQeLBRL { RBdtor, an

ravity, or combinations of these properties o
téballmtmghedp'eadom;a caftirgioasly etmgd tanklrwmr (‘1@%‘ R&, aﬂlumzed bed

to the sanme ertdl\*eﬁ é{ de f terb (ﬁnt atstth
JFaqiPfe 2 SPIAY °F et ¢ gy gnbqqyments, the
Cohiadtifly SYRRRE T & brSooufled B b&i‘@fﬁlfor& ﬁcﬂity SCohtacil¢T¥he crude feed with

contact%ng zone is in arange from 10-60 vol % from
2be EQalyst(gin oontheting systemOl 00anax bosf a eontisnaws prokesser abatch process.

d th t
crbodi TEeiattng P §AY BEp It 8F iore B Cpranpryply two
%%ta‘fﬁts?()%é&ﬁé- erhBodifnbnid ettt OFEE %ﬁdel foed wilk afﬂrﬁ%talyst of the two
0. 001- 10 grans, 005-5 rarrB or 01-3 grans

catadysjsmay taduge @‘A@\I afthe glfu e §aed §ub§eéyemrpopw§t of the reduced TAN

"g‘ﬂ{i %ﬂﬂgthztgngec# Q&tﬁ% Jé&eﬁ%@ﬂe{gkégﬂﬁg Eor % t taré% m[cgeases API
teavin diwileer epibodimints, TAN] vixgesitys Nif0Pe tomment, h&tetdetoms content,
feed flow, or_combjnations thereof. 5 Contact.in

gewdny santent; APLgaity on sembiaatiansf these pransrties of fls crude product
_Fl’r!hgl p%"C@{ & lgz[s!t‘ ?@%%ﬁﬂyﬁo tﬁ% Eeﬁnesgf%ﬁélfh'eg oPfh@ Qﬁfdte after contact of the
acting

I'n the con rang
%u&ﬁed@ﬂhcﬁiﬁoﬂﬂ@r&atﬂ@std% C, or 80 420 C Pr essure

in a contactin ne ma
certain ent goo%lgncnts axloiumegof cata?yst n tjhe contacting zone is in a range

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

the contacting zone. In some embodiments, a shurry of catalyst and crude feed may
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MPa, 1-12 MPa, 4-10 MPa, or 6-8 MPa. LHSV of the crude
feed will generally range from0.1-30 h"', 0.5-25

Wd200d0e@7" ', 1.5-15 h"', or 2-10 h". In SONe PCT/US2004/042647
enbodi nents, LHSV 10 is at least 5 h"1, at least | 1

h" at | h-' t | east S Y

dneia om0 T et 0 R N ermei s 0l etenislbtsappyt oy 100 grams of
apuck aPin(th@boM¥ATY ne. hydrogen gas), a ratio of the

gaseous hydrogen source to the crude feed typically

r ange $Contacting Gonditions inohe pordctipg zonemay ingbadephay ayg not limited to,

EPBE TR UM R POl CPh s o Ao cBfihions hereot

5 IOuRE8p coRifiess inisBmeMtboldin@idadicomndlted tb pradudh hrasde product
wth carrier gas(es) and recirculated through the

coith speeifiegpropertiefe; Tamaperatute ip dhe qpaiacHag zens may gwge &rom 50-500° C,

o j _ )
SRR ST ARSI, % LT g e fom 0120
hMEiE, Qg EN M40 Mll?a,tdi6-$ MRaa (IHSW of teresdesieed Wtiiﬂé gztmerally range
carrier a nma al,.SO0 enhance m xi n | e contactl
oD a3 R CEhs B ool e s I on g0 TPsgecantiodgfents, LESV

10 g%&‘ﬁ%s?ﬁ hhygtflggs?h h“eﬁt*l@&?lf’p'i e&rgﬁ‘t 3t JoRy! be used 20

S a cafriér gas and’recirculate rough 't he
cont adhiemipodimments itihehibly tredydrogen wowree isespppliddeas a gas (for example,

ontacting zone 102 co-currently with the cr f eed
i igam g 4 DO Mo P g oBel SBHELR e £Bl Tred vpicely ranges
%H}ﬁ@ﬁt-%dtg% i &3/11920.5@5?@01%@ 3t 18 000Nt 2.9, 000 NI Bm®, 5-3,000

catalys uces a to product that includes’ a .
Nmtie® prd 9800, Nmivdy® contacted mithehdordalyst(s)s Thg hydrogen smwes, in some

15 SbPOuReTin A ofin SRe hifh oaaiEn et aad Rrnelipied el e fatacting
. 18h&l CRERAPES mBP Yo, Tt Exa0RIM, 2tk et helRAE an@dr &pdn e Thebarrier gas

separati on zone 108 via conduit 110. In separati on

. moayefagidigate flnw ofitheleruge fred end/anfowad thalyydsegenspuarcadethe contacting

from t.he,t ot al rodu Usi N Y ) p
RREN ok YrBior Pl el lsp it AEREE 3y the cPiAitng zonet). In some
SeitRdhémd) a hyfepes sbgiee Plopeikidiplétiydfogeh, raethanasd sdliane) may be used
zone 108 via conduit 112, and then be transported 30

20 tas atcpuies gay tuk reeiscwated thrpugh the pentagting zogeor age
vessel i ner.j ) i .
Lo e AR e ol 6l AR g 10965 cun it e e
deed ingopdwit bFbon@padately elaaondudt 1061\idcoglctigtdnedd?, contact of the

GAEdae] T aiah St BEPES s AUPEREAR BIugRG: raffeproduct, and, in
SRR oBE [N diholifinbRL 'a¥alric? Gad KYoRTBirkAvith the crude
purt fied, traﬁgport ed to other processifng zones,

25 deal agiédorthskriregenosoumeribicomduitolds. (Thetatal prod@etW@y exit contacting
2005/ 061678 PCT/ USZOO4102.11 47 "I(“H §§gﬁ enbodi nent s,
FORE 424 RRPIFTSCRAARRN FEd ORiViCaoBt ddYal yst (s) to
prod U%_sgpafrafo@ﬂ zoRE 908 Ghe EfdP BFddREI R dad niaYbeQEpdfRte from the total
contacting zones. The total product may bé separated
tprodust nsing gereraltysknomorkeparatieniteglng(ass) for Ex@aple2g@-liquéid separation.

Tt a—

30 b anspéfafidificatBersCHIRbIRRE, Sistase/Pdsil3, FOhdrieS, 0B rocessing zones, or a
contacCting zones 1 and 114, FIGS.” 3A and 3B i ncl ude

combinstion gherenfe The gas mey includeaas farmeridegng procassing(for example,
g@g{:ﬁ%% é‘ﬂggﬁf"gﬁ Sornﬁ g}tidél,]aﬁd/o% clza%gz{ %o%gﬁ'dg)t, ggcegss 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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zones in one reactor. The crude feed enters contacting

zone 102 via conduit 104. In sone enbodi nents, the
OR020¥06d¢/8 | S combined with the hydrogen sour cepdus2004/042647
10 conduit 106 and is introduced into the contacting

zones as a mxture. In certain enbodinents, as shown

in FI Gi some gpbodimgniserontacting (ke audmiesd withdbe raiplyst(9ke produce a
c [ t '

- B R BE R BB ol oS SohiiY ke TRE ok Byegipot may be
asgbatated 1o form thieaartideoprodoetnhdgas(es)t he fl ow of the crude

feed via, for exapple, caonduyit. 106'._  Addi.ti on of .

hydr ogEFG§-o?05 &% SSAEPaios R smbgrlimeays of:pontagting systery 1{)&@% includes
¢ : . i )

clévgr?]et(vgct opﬁ?ﬁg C lzJoc}ieEéT fédeaftzjftivvl'tﬁ tEe C,gct%gﬁi:lsté.‘gyéo%ﬁ?gg(émcludes
otonthaingrzodes ¥2achdiildh FEGE 23 4 and 3B includecaomtating mgnesd®2, 114, 116.

(ORI AR 75 el aines 100kidt 1645 Bohiseiin sevapie contacting
FhéRes i Cneilctar: TR Gulé RLd ShiefABntdcBNE zddcOTN2GAR bAEduit D4,

;
zone 114 to contacting zone 116. { '~ Contacting zones

102, 1Imsomel@ndimints) thd eamiee gax is pombined withythbe bydragen source in
shown..i,n .20, Fl. 13, .t.he, fee freamexits. contacti
SOt D6 and e e ivee 118 o PrRa TR SoR P ASEE. Joreiah
1dhboditheARRO¥ shomfth BIGSBL, 3] and SBOthe hiy@RyEe S ¥diirse and/or the carrier gas
contacting zone 114 via conduit 118 and enters

cBy goter thy ongve mpre contpatingeteswitk the arede foed separately avip conduit 106

with additiopal catalyst [ ont i . .
AP e e R B PRI T B Bl conauie 106.
Thaditiohdf Y Bdvsdeninics aBd of Metcagier Bes Zainter id thedely of the crude

contacting zone 116 and enters separation zone 108 via

chrdmay e mixingeandfs copigeiiafithasmde foed auth he catalyst.
separ apGh, b Ghd BGal ?&e%»éiﬁ{/ «?agéigég% ig{‘%n%cyﬂg E?@ ﬂgz“@gmsé a feed e

exits separati on zone

S st t Tlee i%eéd sireaenflows frent comtacting epmy E&Q] tormomga&ng zonedllﬁh. In FIGS.
upstream contact ng system 100. The di sadvant age :
cPige & thedeed Qs ﬂwaga?n%mr@rlﬂ tagontacting zone 116. - *

separ agggag 5 neg 902’,i1§4CP1'?§j1H5# int%ﬁ.ge é)h@ or IOFL @s&élgﬂs As shown in

zone 1 ast a’portion o I sadvant age
cFlEl&B, shesfepd statantexitsi cogtacnh rompud2 viincomduitr 18 laed anters contacting

(for anpl e, spargi rane separatian ressur.e .
st o P8 Bitectbibe P GUPHrR B GegiactRABol 14 vis condit 118
Wal énterdRYnRQIz0n€336, Partially separated fromthe

di sadvant aged crude. In another exanple, conponents

t hat hdbefesd soedm mpyherogotadied vwithadditumabeatalystGd irceantacting zone

b 00 C b 1.V 2005/ 06167 )

oEd Bl amshBiane 1630 o BRIRR0RGRIT, The totsl mspych grit
diSAGRRR ZaA i Lardds doftabhiReGiR 118%nd s fep@dtion PorfOIDB via conduit
enbodi nents, at |east a portion of nargn ha and

c bHh olirrowuddpredue |and/or gas is farchssparated fzoma thestesb peaduet. The crude

fr el n o s ome enbodi nents, at

I %%? Pét}ﬁgg F‘%%gaﬁ%ggggﬁ geé:‘élg %g?%qlgldﬁé onponent s exit

separ aFi®n i§ @’ehehZflic\ifan eaibddinient dfta sépatdtion @bhél Gpshrest of
obt ai ned from separation zon '

I e 120, in sone
ep@sbanting sysemilAe| Jhe disadvaniaged pridp eithsninpredoxunipppedienters
boiLi Cotributlan i
< ipalaRidn SEROECNiZ boAU 1227 1 berBulofi3Bhe £ obicBea otion of the
| diastvanta@ederudy 3isepdrhted ubing teohipRjied latbwn in the art (for example, sparging,
membrane separation, pressure reduction) to produce the crude feed. For example, water
may be at least partially separated from the disadvantaged crude. In another example,

components that have a boiling range distribution below 95 °C or below 100 °C may be at
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crude feed includes a m xture of conponents with a
b0| ling range distribution between 100-1000 C,

SRQeferg Or 200-800 C. At least a portion of blgmusie0s042647
cruae feed exits 10 separation zone 120 and enters
contacting system 1 T%’ﬂ(see for exa

|
Iestrasiali gpeparBies om e e venttedr g RS thscsrpds fgd. In some
I:rH% Qﬁfenﬁr o6t h oftﬁnfo‘? %dj@orﬁﬁ&ﬂl% tnoré Oolaﬁl%"tﬁan naphtha are

nent s, separation be positioned
saparataﬂﬁmrtha dismdbaneged cmda. Iilsmad embcghmnms, at Adasteg portion of the

processi ng, the crude product its c i ng system
SepeTajechoaTelRneRS exif foparation 700 VM&@P‘%@%‘% t he

cr UdeTﬂE gﬂ#&?tfeédsol}?ehﬁélﬁﬁ J?ra@or?idiﬂel 20 hﬂltsohfé e‘iﬁbﬁdﬁﬁéﬁis, includes

erent fromthe crude f For exanp
Y hﬁxmrmdfacqmmmams wrdx;ﬁbmlhngrtange dlsmhlmoa of gt lgass lﬁQvCrﬁ)g in some

S bbb S 91 ot Bl oo R LA, i B doparees
Hﬂﬂe PSdd CPicl‘:l-i&est BT E cBf Qﬁ&fts wif a‘bbﬂﬁngl reggesdistyibation between

e Ccru I n anot her - exa le, the cr

roduct é@
naeomame@,dzmsm °Cy on)0360 At Ieagy atnestion of the Fude feed exits

Bhetaion Z0tie D3RRt GoRpiE yrsBElqd e for G e contacting
TH%esth B0GS A1 -BY Al eeAdIBI IS b@tﬂ;ﬁmﬂmcfe@sedtw dorapoctudt product, In
and/or treatnent. As shown in FIG 5, in certain

s0mho dmbodimentss sepatativn ggne K Gmay be ﬁpggpmqqlgul:@ygqlg &7 deypnsiream of a
dui t
U A0 o @o e E03b pboRBl i RoRaclibRHR00 via conduit

apgl is introduced into blending zone 130. In blending
zone 130, at least a 25 portion of .t de t
i s codbBerae cmbedimsnts, te crslepr ﬁ? %ﬁfi ?"E‘ it s the same as

- i‘&ﬂ%& ﬁ%rr?ﬁ'gr 000 lsdrre?( RUER c"f‘@deﬁﬁ@ﬂ“c'?ﬁla@rﬂé%ﬁ%ed witha

rom separa |on one or noré& crude feeds), a crude,

it reborpen g o150t 6 GROE Prodhf R o By oL Bt prude. Tn another
leRhRplePine %mdg%mnﬁ?’ Be BlendB® WithRtade havitghh ’DANﬁHatﬁl different,

soneryt a con m XI&]}% system 30 mayr
ltlsretiyeproilucing a peesluctthetrivis adl AN ithat igestweensth [Tad efjthe crude product

o e TR det P CLPRR o N VERY 1o BRadt OBkt Yeatment.

speci fALAbWRNE FIGCS, Yl Sertditl bmbbdiniedts, briude feed ehters amtactmg system
range of or a limt of APl gravity, TAN,_ viscosi

do0imtsindait i1 6hendiat leasifa portien of e grilepresingt ?Xl@ﬁoy@ctmg system 100

S 5835 K dos BNt SRAIREE o w s

fbﬁiorf’of théerudé prydviarts agmbined wdth dietos nsors presisireans Cfneexample a
20 through conduit 122 and %{m di sadvant ed crud

|he’dmpﬁ>pats’@@lana§u o Blabn prosiced TR eREREY oh AR eF nar grude

f i
R e
fpredess ftecadliss adi@fedgedde; ou dﬁxtnwﬂthemcpfan*ahﬁmdu@drthremﬂmto
via conduit 124. At 5 |east.  a portion .of

ending zasgi189 o Bpigary afguet blerding gonera cpiiey 32" K mixing system
%W 138atéd ;heor n]eﬁlo%lteﬂdlﬁg ane‘:gﬂfg % bididted g’rﬂﬁﬁt RAPERESproduct

Feans and/ or crudes enter I ng zone 130
dipecifitdtions desigrmtadonciefinerics2mefod nan@octam ceztensi Produgte

crude produc o, forma ble ded rod nded
oesitieations etudg) b ROLIBHEEI ISR TARES R G 55 AT EAy, TAN,
viscosity, or combinations thereof. The blended product exits blending zone 130 via

conduit 134 to be transported or processed.
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In sonme enbodi nents, the crude product and/or the

bl ended product are 10 transported to a refinery

Qﬂ@é@gm@ hgeatment facility. The crude product pg/R5004/042647
ed product may be processed to produce

commerci al products such as transportatlon fue

heat i i FlGel6, ﬂxewﬂmm codecantars sepaz oprzeeceg?lsq w@oqwondmt 122,
B Bl B SBaldpTONY acslindd o i e

Nhliecortld s foetl Itl@dneentérs amﬁacnmg syttamslmahmngb dondif 126 ndktdeast some
crude product, the blended product, and/or t
19pmpenentgifeom thelisadyaniaged sradeRxjt sSRATRiION BANS e cqruit 124. At

S .
B a R SFE Sk BocibtateRORAUGR <I3enf) BNl blepding zone
t 184 t]il‘kl\tghfcohdllat t28)0ethbepdcess streaneamditronudesehter biendiolg zone 130

ct has a_ TAN ran of, 1-80% O 70% - 30- 60%
DAY 0 ionnG | FARPE e SHRIDITER YU 16 GO0 DHOMEH R & blended
g%%tmg%ien%@gfoﬂﬂa%xﬁ& Bﬂ:ﬁ& %ﬁe ?36_ Gi%' cBhdwt IS?PSt 1,

nmost O. 0.2, at nost 0.1,

or at Iowmetenitndiménts,dhe tﬂnde praaldet :mdﬁn‘mhﬂ bieiddd product are

”e”t%%fbr%ﬁﬁérggﬁﬁ%sﬁ%sé’%hf@ﬂiw ? F4E AP Afg/ s the blended
?bé?sséa fo3nEtfck E&Eh{%r(gﬁ]prb&hc@s s'itch Qs Bdn. rtation fuel,

. . . I n sonme enbodinents, the cru
phe@tiug fudhdgbxacm at chﬂmwazt% Rronessing mdy mr«ludg dtstﬂlgmd&r fractionally
CRRARR Gerbarptng 250 of hisHBSLpradles 6 pRinCE e of i disitat
pﬁéﬁﬂl’éﬁE Id %n‘i@éﬁb&iﬁh@ﬂb 'Ré biade bastiuet, tid énddd Bidduict, and/or the one or
Conﬁqiﬂétmi&ﬁ rtg}gge ofb @wgg%l@flm% 20-60% or 30-50% :
oo acliosh maytoe a¥fude feed. In certain
enbodi 0 PYR
{F&hfe&nﬁ%%&ﬁ%\#g%hgéﬁggéhdn%as REFAN'G ??:Er Bst?o%j,%t most 50%, i,

pr oduc con In a range

14 mlosy B0 of &t rhost 10% ¢F tm TAB] of3hi cidde. 'fee@r dmsorhe eﬁbﬁdlments .crude .o

105%rarrs or 1 x

CRPEH r’i'a%ﬁ%ﬁ‘ﬂ ehiosge ohbS0Yadn Thie 2016 osF 45 PRptee N of the . .

AR M Ll enblgaR, SSRGS TS gl s 1.t o

8@5,1&@1%5t 0.3, 8mast 0%, af mbétd. NioklaEmostdhd®® nT Abfofttheecrodel prduct will

G Sent g RS IR0 or SRl BAOGSES, U2 Sorfe enbodiments,
apASofGhe ?ﬁtdﬁgﬁatdu@l%{ﬁ y B¢ inPrahgf% 000 1M8.5,900f 102, Qﬁ' 0.05100.1.

nost 5% o total ° content of netals in netal sal
of or ghwsomezmiuislitnents, {ee omdeliprotuetchas hrioteleNi/Y{ke content of at most

e BBt hauy O 210 ARy SRt 4L Her O Bntentof e

Sahdsfeell. Theanide Pﬁﬁu@ﬁ i $bnte érABERmeAts, Has @Al NOV/%ontent in a
20-60% or 30-50% of the total content of netals in

n@n@ﬂ O%hﬁﬁ%i), - 76%3 36:68%, ac B%O?/wﬁth@w\ﬁﬂ@cmé@ﬁ of the crude feed. In

P 58 L ORI BB 30 bl v
|dﬂnﬂﬁ1$1n§i=ﬂn§@ﬁ*oﬁ1 R&i109, fﬁii@kﬁ&ﬂ@“ﬁgiaﬁﬁﬂ ?ﬁ?r@ﬁsf@fzﬁlo grams,

carbox& |c aci ds |n | ude, but are not lim
n

pramsdpdsx 1Gherama: I eqrtaan eraberimenisdithe saide g at most 2 x 107
g}kaf' io}:ws.a s%g{etén%& er}tgﬁh{[ﬁiaﬁ‘lNlﬁ%‘é 50111‘{913& dfgl‘fé & product is

or exa rum SO

P M,LRO-IZ(B*&J@IQOHH{J%OI the MI\HFS céﬁtemt mmmhae feed.
magnesj um calcium and barium

I
(for usemeembadipenihdheauds Brmiuctdzeﬁ a ﬁwah@n?ﬁ@t a#a @gf@#ép metal salts

of organic acids of at most 90%, at most 50%, at most 10%, or at most 5% of the total

content of metals in metal salts of organic acids in the crude feed. In certain embodiments,
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exanpl e arsenic), Colum 6 netals (for exanple,
chromun), or mxtures thereof. 10 In certain

WO 6lisBRyS, the crude product has a total cont egir@hoos/ndazes7

-~ metals in netal salts of organic acids, per gram of

BT AbHs A SR obBSIAL i Pl A8s aBui feidy in  renge of
9r80f°/'[§ ﬁ 02?86%96133@56% of hDBER Lo tERBT ridtal SR Akl bdlts of organic

organi ¢ aci ds per gram of crude
pcidsl m:ﬂw chrle fs@i‘reO@ahmchmﬂsnhat geraeralcbx formopetabsalts dgclude, but are not

Brstedae Faorota eoop. Bioks bR ghiTerE pifscinn Sl Fpctheles of
%ﬁ:gbﬁyﬁc &fl?ﬁﬁ LS, afél%{o@hnﬁtehttc& r@phtheie agids, hzdﬁhrbmc acids, and

crude In certain enbodi nents
béﬂongacadu The ofetal mrtcmn‘féhmmgﬁabsﬂts maydoelude p],kgmnetals (for example,

G o Rl e oS5 b s Rk am B b, e,

Qhd HRPank @aﬁﬁntlb@ne‘ﬁﬁb gﬁf aviniple,ofind 416l cattniiem, i b5 metals (for

certain enbo di nents, %rawt of. 20 the crude
@KmnbtarSemeﬂ,r@cpm&lmeta!ﬁE{ @@xawple; ghromiump, of gkt thereof.

remn‘g;) d gg}’{:;&ao{p ﬁ{tﬂ’gé Crcg'ﬁj&a'{‘;:};%ﬁll?% h%)%o%@%h{e}ﬁt S’f m@lﬁls in metal
i ko s s sy v

0905 ghasns, Bomy 0 004005 asangs w0 0900 Termpste o L0V Lgrams to

I

%@Q@E@%ms tlﬁ &F&}] %?Mt ?jlfoqg%gﬁ% ?cgé% é«%}t’%‘ &h ¢ %ﬂlde product. In

Gohhe @ndbedinet, ladotaheomdit of irmtald in métak dadts of omgampraoxdla of the crude
is 70-130% 80- 120% or 90- 1 of the APl gra
imehist - 5B, 501 05t S8rOHH e Lot putes EiERpl gl sets of

-%@gﬁ%@&?ﬁmﬂ@&%ﬁ@ Qs content of at. nbst  90% at.

nmost 10% or at nost 5% of the total

het-er datceﬂmnazm’uoénnermé ‘AP gravityuwd éhef erude produetaarediicad from contact of

d h ,
R oSae Faat Sl Lol “gﬁh{%n ing ggiqlﬁg;ﬁﬁ,/(‘)isa%q iy A RPIRIR, 90-110%,
r 18- 1'39 c%f tﬁ@%}@fgrévk@ of Geadrudeeteed. OB! cemircanbitens, API gravity of

e crude I'n some enbodi nents, the sul fur
abmtmde pm‘dut:he fromu 8640y Bud@or H25be at nost 90%  at

nost ﬁfq%S’fta'Pﬁg’ oSty 100/% the (ﬁfgé &?yﬁﬁc}t%ﬁ% RIISEQSS %&&E Hfost 90%, at most

conte cer aln e

408, Wt WER 0B 709K oF tHeasscasiBubfithé crudatfead! Intorae einbaduneh% the crude
at l'east 30% at 44 WO 2005/ 061678 PCT/ USZOQ 42647

| praduct Bawe viseosity in a zanee9§d0§0%, RO-50%.15 30:40%e ehihe gjscosity of the

t he c ude f eed. 0 ‘
R ! 7 R SRR o bl ot o0% o e
SAschéYobihe chgleTedd while the ARIrgravify dffbe crudelprodlaetds 70-{1 30%, 80-
sone enbodinents, total nitrogen fontent of the crude

288 ot 9%9%0@& ABY eraviry dematuds fefdst 80% at nost
10% oﬁlfsg 'I:'ﬂfo[ ; 1 &8 n%@fgfoﬂh&rhggﬁfﬁﬁl%&aﬁtoﬁg cbitent of at most
ee n

crude cer éln e e crude product
he0% at risBb 0%) dtrooepe H0%o ot atmhosd 5%adf thetdal hetdroatems cament of the

0 0
30 ¢ eo%'éqlrl Wmeast SOe%boc{uﬁgﬁtg,lrt % g}uﬁg g%?d%hﬁag gﬁt@t%{ ﬁeteroatoms content of

el f%nﬁtﬁeas:’?@%, at'lkdst 89RNoICAR MaRN99% of tHeofal Héleroatoms content of
pr oduct” hmy nost
the crude feed
In some embodiments, the sulfur content of the crude product may be at most 90%,
at most 50%, at most 10%, or at most 5% of the sulfur content of the crude product. In

certain embodiments, the crude product has a sulfur content of at least 1%, at least 30%, at
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95% at nost 90% at nost 50% at nost 10% or at nost
5% of the basic nitrogen content 10 of the crude

f waxlood/me16m9 t ai n enbodi nents, the crude pr oduct p@§m§2004,042647
basic nitrogen content of at least 1% at |east 309

s ot o b ob BR i sty L s CfFrscHéPs%?x{}ﬁembodmems

OXORMuE etteitlof e driie frodd& 19 9%
o Exaatrud Shiof e dride plodes: 1P70396%, 881285, 8 06T2 2% of the sulfur

sepuientcfdheosydeftedont ent of the 15 crude feed. In

certai errbodi ts, .t rude product n ox

cont e n?n aqm%?m ents, g;%al ﬂtqgggﬁntegt(%tﬂ%@ru %aquyusbwey be at most
0B0%, al 188§&18098) Wt Alost f(}%,Qii’)égﬁi@)sﬁS”}ﬂto? Ritotaf nitrBgerféd it of the crude
feed. In sonme_enbodi ments, the oxygen contéent o

cfesde [peertaie embadiments, theregederproduct otal @uh'ﬂgt%content of at least 1%,

2B oL PR B SHAEE G i e e

c ar box ¥ semeembodimeRRLBRE Wirofdrcontaat 6f e Qelidetproditt Hﬁy at most
?S?ESt 900/ 20 at npst 50% at nost 10% at rmst %
0|

@ Iﬁ?ﬁﬁ? o ame@trﬁé)%;aaﬁ w1 0%, arat thosbifped mhﬁsbasm nitrogen content

t
p?g e c#gﬁafé&gqutg 12?180 on ﬁ?gﬂg?@ ) @é éIiOdE&%g ase nitrogen content
cofigtdeastis?epit ledst BO%S bt 18a¥BON, of @dedst 39ofalic bRRSHISHN content of

at 9% of the total content of carboxylic
aﬁ} r'i‘i&rf%?i{:nds in the crude feed. In sone enbodi mants
sel ect go@d
The o SRIM A e SRR BN D EridE PR B be at most

aB0%Gsatamait 60%ret mbstSALA, ait mbstcm%;amat mostaii @bﬁtherﬁi:yg&ﬁcontent of the
cheg1 fal ly reduced, b fore car boxyl | c containi ng%
AL ats, De s PPt has aacowgien content of at least

NOY; &AERO30%) i .
a crude cgmo dﬁcltgﬁgggybgp%ll%sg?%{]? |fg§y‘%®?ﬁ§ Q&Rﬁrﬂ%‘?ﬁlé Slude feed. In

enthehe pmx@nmonuutwf ths cruge geodactis Iny a kangerfrom 1- 80%, 10-

Cthe tstalioB e 65 cdrlﬁb)@ﬁbtaéidrhoﬂ{&ﬁﬁ’dsrﬁ%écruﬁéﬁo Bcﬁﬁ%)gﬁé‘at most 90%,

content of at nobst 90% at nost
aﬁt %50‘50%1764’5&1 A%, evapgetrd e ofithesonient Qﬂ‘the carbebeyli‘cwnﬂ compounds in

Rl T LT ——

cerciﬂ:lmrﬁ;&ﬁwlds bfatdedst dYoDarcleand 0L At 18ast 80%, 6F 41d€asP VP W khe total
has_ an foxy gen_ 45 WO 2005/ 061678 PCT/ US2004/ 042647

conteahe @rboaiyhpéaétcompuads indhaserudofeedat | east 80% or

2:1 dl ?fwﬁeltscr g ﬁ@g}g%@& Q&Qd & {f%rb%(yg{ ?021520[“%? /magtbe tfeduced in the

| canacdet fe&d) Vin samel eaﬂmdlrﬁél% carh“oxylic doidsdnd?2i Yedrh] daheofldhboxylic acids
of the cruyde, feed. %5“ onal |y, .the crude product may
ebechemcallyirediced betows hon-earher fis caniinng organicxygen compounds.

9@4:5&()}% al1ds Qﬁ’d‘}f&ﬂ-ﬁm‘%ﬂ(ﬁl} (%Btaﬁ]m I?ag &g?‘fe eoéﬁ?ﬁog%lég iifa crude

at nost 50% or at nost
@;@dt@hmambe dlffﬁraﬂ:rab&nb@rough @oalyss of thg ceudgnoducousiae Benerally known

oun S %, 20% ,or 90-110% of the
SRR pPttods Bnf ool ek el quaes sesspBREGANor as
tchﬂm@d’cé@@pﬁﬁed
The crude produect, 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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In some enbodi nents, the crude product includes, in
its nolecular structures, from 10 0.05-0.15 grans or

WER00808%7#- 13 grans of hydrogen per gram of crggdens2004/042647
product. The crude product may include, inits

mol ecul ar _str r ol 0.82-

St e 6 R A B i o
Rdok eat ﬁﬂl‘tﬁe Baide PERMct Basa PANGS af RabaYs,(dtildakt 30%, at least 80%,
e cru e product may be within 70-130% 80-120% or

Qﬁaﬂtb@%%%cﬂthemm) thearwderfegd.o of the crude feed. A

crude duct. atom ¢, H tig.wthin.l 5

cr ude ARy g B mrciof moR B, et f Bl aci dWandor
%&él%lt@ Qf‘&h'my'h@ Rcidk oN¥HhOa 0%, Bt moe70%,38 asst 5096, or at most 40%
relativel »and/ or that hydrogen is produced in

sifthe cmdw%éed md acoonteat pf m&a@m&ncms@m%ﬁ@ﬁ@mn ¢pmpounds

N e S T e

&:bnip@ﬁﬁdsd}‘tﬂ@émaé%éa or from0.001 to 0.5 grarrs of
hydrocarbons with a boilin range di strl buyti og of at

20 nodn some embgdingents thevmy ge prodpe dagludpsgpitsgpelggulatiructures, from

P P2 B R i o A . o

Nriade rbdict agdy iflcl0dd] in 85 amdecular sﬁrﬁ@mepfrﬁﬁ]!} $-09 gramswr &om 0.82-
hdrocarbons with a boi strl Utlongﬁg en .
gapn @t sahorpak ey frrv%ap joty Agatio pf pleighygdrpeendp atomic

(L300 ofn8 ol BRoet mily 6 ARARD 130! £0-220) b1 9T0110% of the

ut1on etvveen 400" C at
MesrnicAS/Caratio af tHeamsde f2ed0A cguderprodumt aformientHiC odtio wnhm 19-30% of

A e s L
m%gb*gqgireg%ﬁrgﬁ; §1'ﬂ£l %%?ﬂﬁf Hﬁh‘@ enl 1B§fdd‘ﬁe§dm&@th gram-. sl

at |east 0. rarrs of .
hyrdr oc’ﬂrebmnd;e pmdmtandimddsrcnglpﬁmnyiew srangenlibotlingrpodats. Insome . &

100 C d/
e Bt e proel o B0 i ST o b s 0.0
kﬁﬁfﬁﬁed% 76900 G0 2510 3QRarks af hifird Qb avit AbGilifg range distribution of at +

enbodi ments, the crude product may have at Ieast 00%8
gnastd 00 8€ atf. IDéMli'a, aoleeﬁ %Q(Hrﬁaw, ordfsm AQ0b0:S grammob hydrocarbons

q degﬁﬁﬁ%gﬁgg A8 nap S bR B dnd 0B CCEUIR MPa; at least 0.001

a content

ggram or@fon@0. OUDSIS Eraths@f hfBrocirbompwitha boﬂmg rgmgendistfibution between
cr ude product 6. WO 2005/ 061678 PCT/ US2004/ O
safiee’ Ce@ﬁﬁ‘&ﬂ

In
Onéhﬁrté) 101 Pey ai deast?- BoL gt aer org 0. & geans of
b o

o 3 e i 2y 101
Caiﬂ:jae Iﬁastd):j .001hgrame ordeorn 08U ¢o O:Fegratne g:g ?yjcr)o%arkmswhth a boiling range

e product rans
glé@@-‘&%”ﬁ?’%‘mooo @‘g%% (é %t%g]r(lgl A5 |I'n ce?t ain
enbodrolg%gg% erry%g tiSthe Q%gﬁ&d&&?&cﬁl&{ ef BRAhL o crﬁ(ﬂe product, at

70-13 q or 90-110% of the V content of
t loast G004 grzimmmf hyldrocarbons svithadbaitieg mpge tistributide of at most 100 °C at

% 1 S35 B B B aBA T i S B it
ObeQxQZenoro‘b 4 AF200°C KO- MP3 Or ans.

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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In sonme enbodi nents, the crude product has a residue
content of 70-130% 80 10 120% or 90-110% of the

r‘,@éiz Refapt ent of the crude feed. The crude pr egyfis2004/042647
may have, per gram of crude product, a residue

content in a rapnge from 0.00001-0. 8 gr.ams, 0.0001+.0.

gr ansIn @rgpgebyiimenss ,"“@%’E)‘id-l"ﬁ? has g éﬁtﬁfﬂ@g@%@&@f 38'150%’ 80-
1 ' heSEhP orHENbiflaté Eatent of th

3o 251 102p O the WA Feonteht GRS TEGRCTHERT Mol Smtent of the

aud® Prolibblmay be,per MER efurudnprodact; ine rangrifromeb00MA-$ grams,

the crude produg%@gs a C5 15 asphaltenes content of

@009s3 grams, orfl. 0059+ WYY or at nost 50% of the C5

aspha f : f B2%h VGO content of 70-130%, 80-
.40 S0l LRI 100 cotnt o 4 00%

I ncer odi nent s, asphal t enes content of
126%con0le] 1 (%6 efithiesV GO doatent ofithewrude feash In semeembedimgnts, the crude

| east .70% of the,.C5 . asphalte content of t I
PSRRI oo B0 DESEOES IGES BT SORP D aJpats g isRo1-08
piahg,' 0.0b9039 %ﬁa{" s, 6,062V 608! ®T.0ME0.3 gramd.he crude

eed. enb

I'n so odi ment's, decreasing the C5 o
asphaln somsembodimentsgthe chuseprodust has 4 wsidugpentent of 70-130%, 80-

,[1]?@ Lg‘js,@'? ﬂﬁ g% ﬁ{;lartpél%{ eé %qn??trﬁ g\k %g%cﬁg% gflﬁeo aﬁe product may have,
PO of Bradefrbduck, b R6itRe esiadiinng Rirge fidke0.08001-0.8 grams, 0.0001-

asphal tenes content and MCR content nmay be co L‘@eld
06 gramate005-0é mramsn 0:00410.3 erams, BOYR 5@%%%‘55 .1 grams.

hioh b 3SPa %%B&ﬁ.ﬂ%ﬁ&eﬂlte‘%mde%rbm fibd R BSliEil of 70-130%, 80-

rel at VI'Scosity cortrponents I'n e crude
i 26%, 0F90-126/4f #EVER consentod thearade fded, sl titScrude product has a Cs

DesneispRaSentetolig nos: D%, AhToRs: §0% G % il oidhe €5 dsphaltenes
%é@tg@egﬁﬂgémﬁg ﬁ%eggtl%)@/ﬁ%h@e@hiiﬂi%eﬂfsﬁ’ﬂﬂ@{ asphatef&oRttnt of the crude

represen e sunms nay be conpared (S
feedS) af a2t 19%s at kehst 60%eg or atddast 70%rofithe 65 adphaitenss sontpnt of the crude

R JERY MU XL T T Ty 0T S

e %—9&? fe%gfo ﬂ‘f’ﬁdﬁ?@@bocﬁm‘éﬁfsi ecfasiaB MEs &phhledtes edntédief the crude
crude u

product to asphal t enes cont ent I'sin a rangbe,
ffeetnwHildmainthining azelatively stable MCR @ntenhmax incagase the stability of the

enbodj nentg, the cruyde product has a MCR content that
icgud&dﬁeéﬁ@@wﬁm&tx st 80% at nost 50% or at nost
10% ofy khige MriBogiRitng) theQls dshRal@hefi¢onter dnd MCIS ooftent may be
enbodi nents, the crude product has a MCR content in a

rampinedito praaines 2 tatirowticaloelstiongbipbesweensthe hgeh viscosity components
PCT/ US2004/ Q42647,. 60% -h0% 0 h
S teus pigaes Segiveridbe Bl oy, i SR bed. For

QERAPINE s of b lcAiBeFedi00: asphdltege s oonteri) 2005 cfadeFeqt BIER content may
or 0.01-0.05 grans of MCR per ogram of .crude rodu(g

1.
Ibe reprREs rrougn ofarruds pradudh (s dsphalienes ogeat andyprude product

reat er. than r 'to S) th

G Btshtenh Ak be HiiiRntef by 7 15 Sur By B omPhiRdFS to ) o assess the
Gt AldustiorPirhigtoviatosity compoteenty indhetmdd feedc St of the trude product may
assist in stabiljizing the cru pr.duct duri . .
thezin g sengedrorad-%iey 1<9r9Q%éat%9£R%/P OF He I s \‘;‘}E{’]&H’a\imss a ratio of
PR | rSicPi oG & in d (EEEREA 1.0-3.0,
AR Lokl G2 e il ] f<pteABs o ¥ in o 0

Me2-Rasr B8skc9i bed herein may be

Tn 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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configured to add one or nore catal ysts descri bed
herein to the crude product during 10 treatnent. The

Cwidtmofbagct produced from contacting system 108-H882004/042647
properties different than properties of the crude

feed. Such properties may include, but ;are not |imted.
550 2y S0 o R a0 0, 725 5 b i some

irhrfte/) {1 50056 3% 0.09£0.65! bfatis of MC
tg%bggﬁ%‘{nt%’/tﬁfﬁ g'(r?,m) gp lc%rg%'ls’n(gtg?%g g st%%g{r] ﬁ (?f ; e)o r e%{.l c g d0 R per
eeah dfierudoptahiet. f) reduced 15 C5 asphal tenes content;

7l gh SoBATERRLIE e Aedd FOHER dreludge f Begll il dhams, bus

365 ¥an 001 iRant00B00601-0081 EhedSef 0.00001SO.0801 grams of total catalyst per
enbodi nentS, one or nore properties of the zrude

igrail of crude preduct eTheocataipst orayassistdn stabilizing thg grude product during

| ectj v.el h d ' ) ' . P
g5t OBl T SLEBE B SRR 55ndef 1180 greton adior
Bk SvatdrisepRHtiACaIBEeY GHh&cru@e priducts embds/ddsyribed herein may be
reduce TANin a 20 crude feed wthout al so

spafigred tmaddoneronvapre gatelysts siesaribed derein todhe snwp rrductduring
(t%gén%gxanpl e, sulfur, residue, Ni/V/Fe, or V). In
thi ‘'nner, hydrogen uptake during contacting may be
" conc efielcridetprodiict pARNuEedIfi6in contactinglsysedim 000 haedtoperties different
of other _ conponents. Thus, the TAN of th rude feed,
dhan preperieveliie cideifesdy sYush propsticsyRaYGgeinde, byt areaof E%ted to: a)
_ i s: . bei e fent
BBl TAN Y RFlReh isBra, BfBSed Al NP YIREH R 4)Rduced content
@f selfiva ok agarhicbpele ohasmbinbiigls thadbf; bltedacesiresidue content; f) reduced

content that is cceptable to nmeet. Ireat and/ or,
{Gsaseipdienat Gastent ) o qee@%’i@@m?%h) e, APLERELY ) & reduced

il &Hpt’éﬁgiﬁ fg(élt E?ﬁ? J&%or%é&ﬁ@&cﬁ@s; P Qrc%ﬁib‘?@aﬁgﬁé\ltﬁ%éoﬁo ¥ some

al'so reducin u talysts used in one or nore
enbodiments, onefor troes propenties ofthe seudeipnedust acletiee torthe omdefeed, may
ul k. netal s, and/or ..one or nore netals,on su rt.

Fh o IGERuArE Sheapen SylR OFIeE RRAREHS SR SPAESH of MR Tag Rt
QlioRart ) HAkeO ok BRarilk At ma¥ e destable/®lonlpiadctiviigdeduce TAN ina
herein may be introduced into the cont actl‘gg zone as a

srateuieebwithowtdilsorignifeantiywharging the amayntof othgrsompenents (for

th t acti na. , I I .
SREBle SO EREE A A P SO o ARt o Bplke Guring
ROBEGBESOMhy bé Feomkah@dtydt ordTANGsdidtah] A1 vt of aéduckiei 6f other
used as described herein nmay or may not be commer ci al

camprpents,. Thusa e AN Of thegids Bpd parchs wryends while bsing leaphydrogen,
D01 1B RR PR3 oSBT ARl e et

@R If, foBdxampile Adisdddadingdddddde Kad4highCFAN, b« sulfuc4buitent that is
C448; C524, 34; DNl 10; DN 20; ., DN13Q;, DN140; DN190;
RESItAbIEIQID et trsrimens andiRpIBANSPOTUPGOCLERIIONS, ﬂwwge'a}de feed may

ARG AR e it T SR AR DA £ o,
Z2603; fidlgsts 46ed3in one OBmork/éihodimerds of #ig58ventions BdG Mclude one or
whi ¢ @?rf% ayai |l abl e from CthﬂJ nt er nati on

h , n?. .
(RpyE Spbisime /or oge 8f ;ROyE me Sg’&f’esueﬁ%-dﬁ'hgmey’ s may be in elemental
Wh%gftﬁe Siaflof Ledhtingd oP faRRsthI StheQatalfits ddskififed RRGn may be

introduced into the contacting zone as a precursor, and then become active as a catalyst in

the contacting zone (for example, when sulfur and/or a crude feed containing sulfur is
contacted with the precursor). The catalyst or combination of catalysts used as described

herein may or may not be commercial catalysts. Examples of commercial catalysts that
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one or nore Columms 5-10 netals on a support. Colums
5-10 metal(s) i nclude, but are 10 not limted to,

hrom um nol ybdenum tungsten, MBNYaRR§Sus2004/042647
techne# u7§ rhenium iron, cobalt, nickel, ruthenium

o S oSl 1 LB Pen: 234
CALE ¥5ha; 611 S Rg, U PRaR C7, (854, ik, €394, 08349DNA10; DN120;

@M%OQWOODNIBOSDNQQOQBNBG)@}TDM N3O D236 8pio Nz 00; DN3110;
rans rang
PINaB005 NG SE R of R 10; Rala v ang 8 RAvEAh: RaldepRiHRo: raveso;
K52 BURRSE g, KOst R, RuS03G, B3, meas, Be7ip 2703 2713, 2723,

63 ndr 2763, Whﬁ:hcmé avajlablerfeom CRIAnterratibrel slnc Gilamstony Texas,

el ement content, per gramof catalyst, in range froni
&.Bdob01-0.1 grans, 0.00001-0.06 grans,

0. 000
oo dl(ié &-PQM&g@?&tsog?tgllygcglﬁ%%dgtg%&n@fﬁﬂ%emémome £Aide feed include

met a
Bhe ocaioad ¢elumm)S- I(Eﬁxetam/cm a Fupporjr ﬁdmﬁnﬁﬂl ame;aIES) )gpclude but are

Lot ﬁ@ltcglfolf r‘r]np%%é‘engt %§m@:%°”t1§rﬁcﬁ gfngﬁteeaSt Oggﬁ,gé%ltechnetlmn

zi‘ﬂéﬂuﬂﬁ %%%oﬁﬁﬂgﬁckfel ‘i‘ﬁﬂlgmgﬁxoﬂalfbdﬁnﬂ,rrﬂﬂ&umooﬂﬁﬂlm Qridium, platinum,

grans, rans, 01-0.08 grams. In sone
e hiiumsthergof, h’ﬁleocmaéysy mayuhaw,mesram oipstadyssootptad Gotpmns 5-10

gﬁ?@?sg %ﬁtgg}fgf]m éeasﬁgw&ng,se{t lr?aﬁ@?'hgf g%%a@’léﬁsiglﬂq grams or ina

10 $)0001-096! Bialds0 0.008-0t rakie] 01001-6.1 Emﬁt&ir@[({ls() 08 grams: In
In some enbodi nents, the catal yst inclu

somsiergiodimends, tgotatainisténgiudes|( ndﬁtﬂlﬁ!@ﬁé(sw adgition to the Columns

 EIFEEC R e e@‘%ﬁ‘éﬁr‘r‘%?‘g}?@h@kﬁghf SRyt may

. RaRee tcttﬁmmamh Pslerherk@ontent, pergrarA ofwhialyst, dn _ra.mgeﬂ:‘rom 0.000001-0.1

Col Col 7-10 | :
" faromi§.00086:0.06 wamsoh 09005-00% e Gra OB, B0k il “F e -
v cat al glﬁ %ﬁﬁﬁleﬁﬁ%ﬁlr%ma&@ {n%mae& Cﬁpunﬁrf‘é el {sh. OThd éntalyst may
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I'natiton o neta one or nore
rtﬁt.ra, OFE Efmﬂdtalm‘csa ﬁ)tairiliﬂmnn B m@al(s) |cnntcnmfrat least 0.0001 grams, at

e B oo e E A st ' Paf B0 By BFb Bl 000103
%{HHF%S g'i‘%'rex.& Q)rt()hﬁ 0.08 @laxrﬁo K 85m 8 efi®bdikneints, tHeatalyst includes

in arange from1-10, or from2-5. I'n
crmm@mﬂommg:mm‘ Cofuren 6 metdl(s3 per gram i estalyst. \in some

ot or s G B STl i

]’B‘ﬁ%g to the total Colum 5 netal in the catalyst
in arange from1-10, or from2-5, In sqne

errbodl Tmesotre, enthoidiments, She catatisst anqludes arcombinatiop ¢ Solwnn 6 metal(s)

or deposi ted, qn, t
|\H‘lﬂ& apg ar omsta*s um g,%luegrf E ﬁ#/o%@rf&&n@? fIF ﬁﬂcﬁéré'ﬁﬁo of Column 6
C:ﬁE‘i‘al m:élaﬁnvs IhBtaQﬂhyl B8 inldraape fent §. s;zoamo; m;sparmm ratio of
deposited on, the support . to for

c@w]atn}lsﬁ metahtecGolsmngdntlsmetal HAY bhin enge 8 @} “2ntniror2-5. In

i AR e SRS ?f*ﬂdésr@‘r“éﬂi’qgtd%ﬁ ﬁ%@f‘fﬁ“ﬁ*"‘ﬁ% the

eddpiBiAAt{oh)of Collrein SunEal($) mayomrme nsetas fromeQolumnk §aad/or 7-10.
refractory oxides, porou bas
In other emb):)dlments, the cl',oatalyst?nc udes %Q)I g metal(s) and Column 10 metal(s).
A molar ratio of the total Column 10 metal to the total Column 6 metal in the catalyst may

be in a range from 1-10, or from 2-5. In certain embodiments, the catalyst includes
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materials, zeolites, or conbinations thereof.
Refractory oxides may include, but are not 10 limted

t\ﬂ’ozé\is}lb'ﬂifﬁ@, silica, silica-alumna, titani um opicaays2004/042647
zirconi um oxi de, magnesi um oxide, or mXxtures

thereof. Supports may be obtained from,a rchal

Gaatros merale) ansl Colvmn 1 ORIl malanttg of B joial Cllumn 10 metal t
G INPEGANESs I i nPeI10USK from 2-5.

(B SR CORts fite S cBAlysT 47 Be i n e FronRUIONEn from 2-5.

to, aption @fbaliments, Golims Spky metal(g)yanp fricotporatest inyer deposited on,

AENTROR o SO BRSBTS e G 8110 el in
LinhSsh whf Qolifis 198 nRe@Pird inteshdrited i of Aepusited ah, the support
Sabiaten

urer such as Zeolyst (Valley Forge
Reforsythy eatalast. Un SmbojlimeRksinsvipgiothe métel(s) gd/or element(s) are

siosgR. oo eisll b Srtate bfled OF i, Y BRGAG), 43 g Blement()
Ahe Qﬁopllf{%}t thEP6E pdi8ls ﬁ%d Iy GfRhiddirefractfdykidesparouscarbon based

supp I'S ‘prepared by form ng an aqueous paste of the
iz, zeaites, bhbombipationsehereol RRbciEn pXideRmay dacdides Bt are not

dd to.th t i. i.n -extrusi 3 . .
TR T
JRdN Jﬁgﬁ&ﬁ&?ﬁwﬁéﬁh SiEidMR eyt dtesitiéd fomtacogimercial anufacturer

abl e

extru paste a desired consjstency. anpl 0

avéhdas CrietioniSatalysts andel aebrolpgigy LB &HOP%?H’E?( el éfgé’r-fj, Porous carbon
cetjc acid,  sul furi i ' | hite.
asscmgR inchife bt B uit I, RUYRR0 kufbohiandf Borold graphite

EatpYes of ¥ TtetineRide X5zdvtitdspbaa anditesatrmbdesite ceolites ESM-5 zeolites,

met hods to form extrudat ef;. The & trudat es na%;%?g?fc%}rersuchas

tand ferdigritgtzealited npeqliiesmay b obiamgd dront 2 SomEICHE o

fro 3 , 0 Ld time (for exanple, for, -- . ¢ .

(i.eg[nz'@?ﬁé%fégfggé?d?glrﬂmgﬁ{%’ P(P?;A' Di sture content of the

ext r udgHegupgart, i serab etibedidests; Bdrépaves sucliteat Hagsupport has an

treated extrudate be further, treat a :

wn@s@-a@@rdéamﬁeraof}ag%ét Py %gwﬁgﬁgkd’roﬂ? ?‘b"ggl a0 Ingertam

t t i i 128 a8ferof the support material.

@i SYRFEL RS Anicuruakons et i o

150 A In certaln enbodinents, b
tlhgome epibotinientd, ad esidgaadded 40 theinasie t¢ RS MEXHHSIOR of the paste. The

delta alum na, alpha, alumna Qqr LOat.i red to @i
Sk LA R AR A 00 YR85 g sequred g
ahPBaralaHIE fadte adespolEb3RteneVSEXAIRplef of avids igclade, diut are not limited
catalyst s pport,cbma% be in a_ range from0.0001-0.99

1Saer

goanitrc @id)atetl: & ¢ i ang hydgehlesic agid- at nost 0.1

grans as 50 WD 2005/ ;
R

t ABhSEPRAY datdlpst cutBing hesthatls a0 forar exitrudatennBheertivdatesinaly be heat
other forns of alumna, a theta al urrl'_Ina 0 Rer . d of time
gireatedot agerppesaiure inra raage Bage -£9Gy 6F oW wgi@,rapem 0
0..5-0.9 qgr I - .

W grarnglly R ¥ o) Ao BT B LS LA the Mot has
nRYcHed\Waiedived leoell The heaytesared extrudate staybeJusheyhenttreatad at a

l east 0.5 grans, or at least 0.8 g f thet .
alempersiure ia srage fom 8eP-5300.°G 9&980%{ {0073 to fym the support having an
Suppor t prepared using generally

k?ﬁ‘P & egg’?ea&%a%rggggfg%;(ilgﬁktechni ques. Exanpl es of

cat al VEi cepainmitddirmensts dhe suppsrtindedesigampiaalupinagtheta alumina, delta

Nglaixﬁx?é, 51}31815. gl%glina, or combinations thereof. The amount of gamma alumina, delta

alumina, alpha alumina, or combinations therof, per gram of catalyst support, may beina
range from 0.0001-0.99 grams, 0.001-0.5 grams, 0.01-0.1 grams, or at most 0.1 grams as
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to Gabrielov et al.; 6,290,841 to Gabrielov et al.;
and 5, 744,025 to Boon et al., and U S. 10 Patent

AvOhissalsiga® Publication No. 20030111391 to Bhan.pchfuszo04/042647
sonme enbodi nents, the support may be inpregnated with

I f nhadi
AT RE TR MR e S
ESRBARG: A Dttfer f(ﬂ'ﬁﬁ -of@Rftnifa, Hhefd (RATIAQ c@ntﬁﬁﬂ, pér gram of support, in

Inpregnation wth a neta I'n sonme enbodi ments,
& rqurge dromt DAF).99 gramsn).5HBY grases, euP6riys mﬁaﬂ%@%@l@ﬁd by x-ray

SREn R S OIS o IRERTIAN Befh 83 dei et 03

éﬁ%ﬁbzs AEINE,Urat 1east 018 stanissf thédig alRina, las deerhived by x-ray
nmbodi nent's;” a catal yst may be formed by adding or

d]fﬁmtmratlng the Colums 5-10 netal (s) to heat

Over | SpRGA ShinHs By B8 pRpeRHRERE achel U Blalst preperation
f¢RRIQLEs. MMiniplestofTd ﬁﬁfs&?ﬁep&*ahynme Abscribbdiin U, Patent Nos. 6,218,333
unlfornwconcentratlon 0] ften

I bib st Aa 6200 814 to CebrIoY 6talg End SE3038 40 Bepn € agnd USS.
I f

Pha ARRiciof pRRARG, MPRRSuITI AR 0B OYETL &Y DT

cat al ¥ tomd/bnbeditmehn, thleeapm&t mayg bé ahpregnated withanegal taform a

%@ggzplcghgmg%sbgrd bed%l n PgB“P t ent SPl icati oggesllg 2 range

%‘iﬁ‘g&oﬂzaﬁ% %4BRPDH 6B é&ﬁﬁ) @%@@%&ﬂtt} nipfch?ﬁlicﬁx With aBsbtal. In

ment ’to forma’ / suppor t
Rt embodiffentsCirhprepsationkids mey bé (w)l/dutipp preparation of the catalyst.

g;(amgleﬁsg )éﬁgreﬁég%%alﬂ' eﬁfrgq%] gﬁqﬂ &gmpﬁlhﬁ&?telﬂy'%x&qpm? Retetraacetic
: %Eﬂtrgg %Hasopﬁm&ﬁl‘égﬂtb?eofl\/m l'er mxers, (for St

exa batc type or continuous type), inpact

" i xer dn certain ampodiniests, gentalyat llnyY bk faymed by eéding ot mCOTPOIatlﬂg'lhe

- S o el fbert ehd Shppbbeninfi R CE ORI
‘mﬂ%;‘ﬁﬁ Rlrfetal Jiﬁto?%‘f eHel IR Strénel dha gﬁﬁsuppbﬂ lhating a substant:tally or

 unhs "5-10 neta is (are) substantial |y
htdﬁbgfdm wﬁmycmcgmm fiopetal eglpw@qlqs bepgﬁcg@rp@talytlc properties of

ﬁﬂbﬁ‘fpag?lgﬁﬂ Eegt ‘ff?agwg {% 85}%%?‘16&13&?? fg@{ @\%61%&01' met ;c%nr%S to improve

4990&@211 tﬁfvﬁt?fof gendatdlyag Mdisods up pmptareva dakal yt esmgtoarbﬂay methods
51 WD 2005/061678 PCT/ US2004/ 042647

amtdescribedtin,UBh Estert b Setom i caaNo ARA0LH 39 to Rben.
Pr eserie ARl 540 AR A SRS IREL SOmB s itable miing

t enpe ure’in aran 1000 C
regiipvieent wofoirhial ceolﬂmhs §+1 Ogniethl() Hatppatt nhistse. ”ﬁhqo@ohumu 5-10

of the Colums 5-10 netals .are converted to
R PR BIC AP e SORHAY TEHBB ARBReg: Examples of

NANEME tixi E%q&?fn%w Ak IR YurkBieRRCRhtidraBAdR s bf‘trélig‘hs Muller mixers

presence o tenperatures In a range rom
JFor=Rém@le( barch typawpbentinnelintyps)) dmmct mikery and@ngothsr generally

e mioh ohageralbn o dey s el Rl GudnlyiaRas K e 5-10
%&tggéjﬁsugg&v BEHLRY Th RErt£R eHBBSinTenkd) tH¥Rh@bBalt Arelhiked until the

Catal ysts prepared by such a nethod are
o@slemak By Ormétell(s)esl(ar@ sabstantiedlalhomegereously slispersed in the support.

In some embodiments, the catalyst is heat treated at temperatures from 150-750 °C,
from 200-740 °C, or from 400-730 °C after combining the support with the metal.
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10 When catal ysts are prepared in this manner in
conbination with a sulfiding nethod, the active

whabesdeygbe substantial ly di spersed in the sum,@smmmnﬁﬂ
Preparations of such catalysts are described in U S

6. 250, IeptissraBsinghle, b sataypt ey, be Boat Betted g psgpeg, of ot ai

BardASH GkyBbNALI Air SHPREIPerABY iR 8 raPEtteRfstnW00 PCERIUID08 °C to remove
15 5-10"rretals to forma theta alum na support/ Col ums

'wciallmajles syahthatrad leastrpepartion af thg|Golymas 5-10 metals are converted to the
cgjo 10 netals m xture nay be heat
?gﬁlg{]aiﬂf}g?ature of at ,least 400 Cto form
t h e cafpdtiet eniodiments, HoVeQerS ﬁ?eﬁbatﬂljiét hial?lﬂelhéﬁlt tvéakddl i@ the presence of
medi an pore djanmeter of at |east 230 A

sttt tReperaturesiniaTgngsiemAduilcd dor example, Tefime 004, elow 400 °c
D

dihs &/blabtibsicdmesorients withoubeorseitiignBel Columnsd- Bumetild ©dhe metal oxide.
catal yst and/or a bulk netal cataly n sone

chwalysirdrerared besush grasthediare geasrplly ff'rfﬁlycd i9c@as Hecalsinsy patalysts.

;ﬁglf or @hé&)b ur Elghet aﬁ%ﬁg@% n?rgé}ﬁgﬁlw ﬁ’gﬁ%ém‘%g method, the

pavtie tmetals magrbeaulstagiallp allspbmbd! nsthz suppontn Prefe@ations of such catalysts

mn%r? Btitgtin Hl Paiech ot S S50 RAbHE Y o4 Mt S i) o Cabrilov

%I yst. In sonme enbodi nents, the powder may be
ined wth the support and then extruded using
st andahuceriaitembpdiraents, o thetmalumian aigport may begombiped with Columns

3ot farauiis g BotnsoBet s s oBiins St Rg R mixfu. The theta

ARk RGpbiCohAh 330 MM miABreSHRAPHE hea@hb@tw at 4 mperature ofat  § -

sone enbodi nents, at least a 30 portion of the netal

t. bast{dé)ﬂ d€ tafero the leatalyst havieg o poreisizeahisitibietian with amedian pore oo
B8 or Bl S by Bl BBl emperncs ot

-oﬁlbgrmogecoccur in the unenbedded netal catalyst. In
some enbodi nents, having less metal on the surface of
the calnsoys enebadiments.tthe sunppg (sither @copmaasiph Upport or a support

g]glleioa\%a ¥s ?éscﬁﬁgd l‘fe?éﬁﬁ %ﬁo& ﬁg@é ?Heﬁ It u%gé@@%%a@ﬂséc and/or a bulk

cambal yathlystu Th sgme smboditheid, HeGTp P fed Hatalyst may include Column 15
PCTI U82004/ 042647 . The net aI S Wl}fgego the surface

cFa&rér%Plet the Suppored Geiabit wikaetal ctelysi may be
‘%‘é%* Ui SRR AG ok bREICRAIA fH3h 1180 Richor! 948 microns, or 5

Interca ation Xi ng of the conmponehts o
t demiarond. yﬁieﬂawhhngmy beicombined m&rﬂxppoﬂmwfwm dnfeenbedded metal

str ctu ed orde f t he Col u
cSalite 15 Samag xmbodingiSyhg oY 5 Banbs aprebiged e Sport and then

Oh3R1de® fmgg bidABar@ téb'ﬁﬁﬁheé 13 thhs a%ﬁﬁéﬁfs@haﬁﬁ%o{;‘f&ﬂé lsBeWistribution with a

the enbedded catal yst. The order

needikn peze chanetet iaravangsifromi 8@@2%@5 P0:180 Agypr 120- 130 A
diffra

h nt
The. cobbmblung o SiBlyst Vi Mieppdh o Hop e bRty ot least a
| Portibe offle aﬁetmb %;déﬂﬂud@xethé SinfadE JTehE EHbIABP Aletl dathlySt (for

order of the netal peak in an x-ray

o xafndes @md@@euﬂhqmpertx tradinglto dass eetpl ot dhe surfage than would

O(;tgeerrwise 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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10 of the Columm 6 nmetal peak in an x-ray diffraction
spectrum of the catal yst. From broadening and/ or

a6 onBRsRgpatterns associated with Col um 6 netpalr/us2004/042647
an x-ray diffraction spectrum it is possible to

estimate that the Col al aresbsta al
Tbﬁ‘l{!’@?ﬁﬁl%/méy aRE0 1 TREC f‘c?f;ﬁg? stalyB g BORRRST LY hbnthoe of the

AR dirinf oXBUESL LGN it BBfde liRdd U 13, SURBO!

ore di aneter of at least 180 A .
nay bhltémmhtlmdnd/ormmmgaﬁhalcmmomnm \thel eqtaliysts chagegidn some

m xémn gw ot the g efy) 5t Redifing 6gxids crysal
RERES 1o 1BEpRAtALl %ﬁ%himeﬁoftcdmmh@nmmhecm fteacture of the

a” tenperature of at | east 538 C.
(:ﬂ:B@iﬁeE)catalyspr'Bﬂmmdeao ¢ Slojusen 6 metal qorysbedsterripadgising-powder x-

E’%}E Jiﬁ'gpéngg I%n t rTci.e X' de ﬁ'agm%%* %ﬁgéﬁtggst rfbauv]p {o the order
bhaeﬂg%l eﬁ%lrln the @n&ﬂmlcwmgdbmwﬁnlnwbﬁbmpmme beler of the

characteri zed by pore structure. Vari ou

Sotunm 6 meetgpeakt &y s-Tandifftastion SprotLot{Be oL 6 gxidg to the order

BE BRGS0 b . From

@f@aﬂé%ﬁg tah?)fﬂr E’éscﬁlrér? G pa’(cjtém@ ﬁ&dot:iﬁtegfwl}ﬂm gelmm?é ﬁ?m irSaEX-Tay
ore di aneters e medi an pore Iglﬂf'g er o e!:gore

ghffr@ctgcm spestrampit{s possifipyto gatimate that 3 ubstantlally
50 me enbodi nents, catal ysts
“ﬁ%gfq?&gd g‘toth%grg 1@ %}l@u%?ans of gamma al um na per

gf am @or eg@insleyrblybdstematripaide antlzbe alusind sippord having A nzedian pore

nmedi an pore di ane

Aiameter.of ap least ]0‘3{0 &%Epyli)g@%p{b?rp %8 fﬁ{q’g}maxg%lﬂéggﬂ@ﬁ‘yggenum Bioxide |
;(ﬁ{ré( Stfe ﬁ%g’r denut has!a&R$hite pattéth {8 eRimp1Bdefinite Doo1, Doo: ¥

unlna cata yst have a pore size

.Ghé/or Da(,gtpeaks)\l\ﬂhh alngifia/Gelinemé frioxédedhiniee anay be heat Geated at a
from 180-500 A, or 23 250 i
BB LR 6375 Thocs G00D S Elogrmise & caipoeFos? J88 ot bt ;

&Jggé@i f?iglgniogﬁdhﬁmﬁﬁld)&ﬂﬁh aill&Oraﬁdﬁﬁ*actlérﬁ%ﬁbtrrﬂrﬁfﬁoﬁ,exahple, an absence

at least 200 A, at least 220 A, at |east
23 the'Doppeak). | east 300 A. Such rredl an pore dianeters

are typicall .
1 AR5 s A0 A AL H08 s, Vs
gio% §tiRuirk PRraicidrs incliRid] Wi afonot lighiteded grore Hiaatetdrgame volume,

or at |east 90 A In sone embodi ment s,

catfateareasy ascambiotionsithaedf die |°B@¥MSBWEY Rt Gsmpupignot ol

5k OSSR i e 0 o

RBStEButidh hﬁf‘b@ﬁ{ £rahipE Groftl 30-1008uk ] 50+5060AL ug60&3@£bAe In some
dianeter 5 wthin 45 A, r. 25 A fthe di an

pﬁm@dunmf:ét%talysmh@‘éﬂ?l&%atéﬁ%§15r%ﬂ‘fl§° R per gram of

¥ ! 60-200
B B B ik itlich it el pR AP s range from
OA G0-1 80 AL 100+0b@ A, of 12061345Ai in oiher pmbedigieats, catalysts that include at
dlstrlbutlon having a pore er W thin
Heash P. ams of thetfer NBHATRT g@%"&% Bhve § hite s QlsiRtion with 2
! ' ’ ! 936250 A. In
GIH s(p’ gﬁi-teldgﬁnl S h%gaﬂgﬁo;gg? ﬁ?gg Aﬂ%gtjmigelgg 200 A or Some
admbodivetnta, 3hé\mediaagoes ditieter 60 pbressizedisiribuiiernisat least 120 A, at
RRast 150 A, at least 180 A, at least 200 A, at least 220 A, at least 230 A, or at least 300 A.

Such median pore diameters are typically at most 1000 A.
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in the pore size distribution have a pore di aneter
within 50 A, 70 A, or 90 A of the nedian pore
W@RisRE1574 N SOMe enbodi ments, the catal yst has pgrRb6u4/042647
size distribution with a madl an pore dianmeter in a
range from 180-500 A, 200-400 A, or 230-300,A Wltcg ter of at
| east Theeaglost may baveia PRIRSIES distrigydPe $ A fdial ppes dpger ot a

t | AN Oy r " ze/distribution
et B b1t S A ool %%éygﬂﬁ%aﬁé%%‘ﬁ**‘ T b g

aith achedimt pore mlimmetmhmrmngn‘frqnn@esl 80k 100-140 A,@nd20-338A, with at

C&?@ngt{ hgtt‘gm%g%,qw%eg of ﬁcg'g/% ég&gg s%ga@%ygguq@ r%%%&e diameter
i 450A3§/§;{&, B S5/ 6 th Ot fin BofyhsieteP! nbeftall chnicnihents, the

e catal aving a pore size distribution with a
oxtaliystrhap alper&jmmrémn'rbutinn wvitharmediarpore digmeier ingorapgafigm 70-180 A,

W Sag/g;:’,g ge gﬁ%fn 5t ﬁ%ﬁ@ggﬁtﬁf Bgar eszﬁsq;g}l%&e%ﬁﬁng apore
dffRt y
e s R BT s i, 2 22 T

' mz/ g Iroembddin@aB in®yhich tha mediangiore diemstar ﬁﬁﬁt‘@f’r‘t Fige distribution is

ﬁ?@,@@%ﬁkaﬁgﬂg% 2?% g’gieﬁ% 83? gﬁte%%%h’%%d% oﬁ a%iﬂ?ﬂirﬁ‘&r of pores

%991%%% LB seibuddn hrsd pd28 diddetor within 30 A, 6’83& (:9(90 A of the median
[ east 100 nR/ g, at | east 120 nR/g, or af, |.east

206 dmngar Jochmepnibosiments dheeajalys h@ﬁano F igption with a

60-,300 nR/ 0-.280_ nR/

SR e L o ko {0 OF A, 200 & oL FR 00, with a least
$095h bl HEmbérOsf p¥es TR klse paze hllzet‘lﬁtnblmyohlhadmga possdiameter within
extrudates. The catalcgst typically has a flat plate

60 70sh.raa 3Gtk of theane f19g10- 500 N/ cm  60- 400
N/
| ncrsno}r%%)mn%glg;b%ﬁ{&tsz?ﬁre CthnaN{ &F;itorg.{] xg%%rge {Ztﬁgasg\lgt@arﬂn;/ ) at least 0.7

REE T30 eat=.$ tinf igd énl cértaih mmhndlmnul pare vbludesofporesgpay range from

to use ch e wngin the art (for

@x%ﬁgp?gmg %Cfig‘ %&%’é@é@w Sfl 81 nternat i ogal Inc.).”

In s og‘fn ¢ i Hﬁﬂﬁ? f)l%esﬁe%ﬁi'lb@ﬁoﬂ With E?addidnqﬁ)ré Biafheter in a range
s SRR Ve

sul fi t er nat the catal yst may be sul fided
iffons PO-180DA may;tm(sbmefenlbhdmwt!ahwa surfage aepaof atleastd@m’/g, at

Dot s ades S 200 L)t OSBRI A SRR butuce arca may

FBGTA 5’%%@4&0%266«300 %Frgﬂ 00.078 88145 1 Dyd50 g1y, o111 70-220 invg.

the presence of drogen, or |iquid-phase sulf§r|2|n%h
agent inseMambcd@mmmefqatﬂﬁbh@Gw@lﬁo{q% qigtrifytion with a median

| k [fid | ”
LA BRI 5020 T BB
g@éggg@ rrﬂ%slea& , 108n3¢ 2t least laeaﬂzagl%r at least. 2,70amﬂﬂg Such sorface area

t o Seamans et, al I n, certal,@} Er/‘o %3%@
andy besin argpge %@mé&t%ﬂ%t/g(%lﬁosm */g et 474y my/g; ‘?ifcll m’g.
Col u i StRRRkdple, pellct
ond g gt BatBhDhéds. ¢l ARTPLRGl? haled B ?‘z}"’“as B Rshple, pellets,
CUyHﬁ?r@ fantifor éxti'@df MY, ﬂfhema?ﬁﬁt BpRalty his”lmﬂﬁu plate cnﬁ: atrgr@th ina
ave a surface area.o e

Thgs Mo SO0 e 61400 1 esme 100y g B0 300 My 6729280 Nem.
cn/ g é‘a.'nrHéF 93hifided to form
o1 3 15 Wi Pt 1 BBt 98 0o
Tfethlysul fodek [(prictto mes)tusihgdodtiqpes kmovad irgthemad (ﬁqr@mmale, ACTICAT
pergcesg,%nﬁlolntei-illarh%tnalc ?nc%l )in som:ar Qx%boclhments, the catalyst may be dried then
sulfided. Alternatively, the catalyst may be sulfided in situ by contact of the catalyst with

a crude feed that includes sulfur-containing compounds. In-situ sulfurization may utilize
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catal yst has, in sone enbodi nents, a total content of
Colum 6 netal (s), per gramof catalyst, in a range

fwortodsdedéys to 0.1 granms. The first catalyst is pcr/us2004/042647
capabl e of renmoving a portion of the Ni/V/Fe froma

BTN R,
Q%Jnr@ Qdn 3k 0}4512 s@ﬁ?é%?b&ﬁﬁ?ﬁmfdﬂﬁ{@ ﬂk)’lﬁﬂﬁ&éﬁ 90fyﬁlﬂﬁdes thiols, and

novi ng at astapotlon of th metals in nmet
sulfd:ddes). Bx-giunswlfiatziatien proccsses amrdasmlbﬂéqu SarPatent NOS 5,468,372 to

conbi nati ons. her pertl es (for exanple,

Seamans. &t alvtadd:S, &%é%ftr?@? I gravity, residue

cont emt ffrl%ﬁ n ERBSiRRhisOR Sirdk lﬁﬁJ'eQﬂ'fchtaf%V( ‘Eixdiichiatyst”) includes Columns
e

relativ smal | chan es when the crude feed is
el metaks) 1mctnhnbt11aaon faithta smpglrtm hagaipats 9 dc}stp@utmn with a median

%Eﬁl’“—)fﬁt R %”ﬂﬁp&ﬁg}%@ Z;[%F ﬁirg %a@g& {ngg ﬂP\V@ Fa]ce area of at

Y TRE hoH vollené bfthe firgtedtatyat bﬁy%@hﬁleast 0.5 cm®/g. The first
effrcr ently treated. In sone enbodinents, one or nore ,

ﬁ:anabzst way bivest gammg abenins eentent of Al leat det grams of gprgAplumine, and

{y?f ?%O%T %é?f?d%g'&%%g |gé¥rr1%§d Bgﬁlilﬁﬁh@rgfém of ﬁ?&%&tglyst The first

caiaBishBdsi Psoieldintibdste) d mtaaﬁdltélﬁ?ofﬁloﬂlmm&maﬁ(s) per gram of
distribution with a redian por e_di rreter in a ﬂﬁ%&
removing a

feptelysbon arange 900 %,000] tq @A EranehoBhs tshc@tqlgqt a5 capg
égggf Oiﬁgéeeﬁ }/y?f d ﬁ&n&o&ﬁdéf&ﬁ* Jgfn%ﬁl of thE ES‘mponents that

ave a pore W thin
tchgtriback tam A0 bLa divdetéed; renfdvingattleast a phﬂlouro.ﬁ dlm @ewhal’tenes from a

o @&53@@@%@5&%@%{1&4@ el 200 L BEL DM i n
%ngeﬁp ﬁﬁ‘-ﬁ&% thére6f @t’ﬁéﬂi&‘oﬁeﬁfewﬁbr Siagilé, isaHnit dositent, VGO

I've to the same properties of the crude
foeﬂtént AR Igeawﬂyhmsldpe opetent, escombinasiony theneafymay igyhibit relatwely

R iy SRR P BT At o s

rFd¢eRledbed WRIN oily RBArgisothér properties in
zsg%petgﬂeénts ?Eg%opggﬁsro?butee t% t he 9|_ KI of gtnfrme cru% P

frelatlyelztsmhld astouats pmyt alionwv e crusls @qﬂﬁgdqqgmrg effigigntly treated In some

contribute to d reduce
Fmodiuents, ong O F‘(?ﬁe %¥s¥ﬁ%ly%s%&y I\i’eqlgg(?r en o?&?he crude

pr od ugh ceriiflichiteRmhdnys, st and typé of catalest (EsedendréatdlystPdncludes

second catal yst may produce a 55 WD 2005/ 061678

reobse 60.9/metalés) in com @etlerr ith@supparh agd hag a,perg sizp distribution with

smal L. chan | agi
A Rediak BARIFarhdel 1% Alibd H#0m SR04 BT1RI A A )rééa%t fﬁ%‘oﬁfﬂm total number
Cdfliﬁf"asﬁﬁ géisore SiBY dizaitartion @ﬂﬂfetseccnﬂn:amiyst héve a/fire diR@Ygter within 45

%@55&5%%9@ et Gontact £ s Tyt BiHhipae efplyst under
d'éli'tg lec t?ctﬁl%gzt ?Eﬁr’ony @g‘b? g@ta cnﬁ@ récﬁt%t fHaEh4sQRleeRH properties

e Cru nbodi nent s,
}\?ﬂ@r exam@& Tady) signyfidently chanpet mla‘mnel tp ﬂhmwmmppmlemf the crude feed
N F

r‘@h%ﬁ th%‘l I?ff glgﬁrgéﬁaar;g:&?a@ﬂ%ﬂdﬁ%’ré@%\tﬁ‘ggﬂt agl;yc@%gﬁl?tsgmce, in some
b SRk 5 rﬁa}mﬁé %N&?Pﬁﬁngéoﬁ(ﬁﬁgl c acids. A

re at1ve or exanpl e TAN of at | east
0 3) nHye sreemibcratalyﬂ noayrddudeent tbastraeportion efihe components that contribute

ol T AN the P feedont as ode REpie SOPBRBERE AP Biribue o

MRt viscosities, and reduce at least a portion of the Ni/V/Fe content of the crude
product. Additionally, contact of crude feeds with the second catalyst may produce &
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| ess stability during processing relative to other

crudes with relatively |low C5 asphaltenes content.

Gy 64106367t he crude feed with the second cat al YstSus2004/042647
may renove acidic conmponents and/or C5 asphaltenes
contributing to TAN fromthe crude

feed.
ervdogrodnst with M@GEY‘?% smgH chengedpibe vﬁﬁ%gor{&%&ff%gﬁve to the sulfur
\%/&g[g@gofftr%@é%@? ﬁe{eeli. F’B%ég&flﬁe(g%,ﬁtﬁ%'% i ¥ Bgo'iigﬁterﬁé.‘)? RaveBsulfur content of

cru oduct ‘m xture
r7o¥a1 3086 of thetshHuvémtos of theafuddfeed. cThelgufiepwduttmay also exhibit
certain enbodi ments,.-qQne or nor onbi nati Qns. of .
selerRly meld pupseey el CHREtY G Fanteptand sesidye sogent relative to
odugd fefgude product mxture, increase catalyst life,
all'ow = mni mal  net hydr ogen upt ake by the crude feed,
or colibsemé embeditteatsethe crudeciedimes have a relativel ylowogontent of Ni/V/Fe

g AR bt R I Sl i,
%g%% L i&gls Y e RAIRY df%r@z?nwf&@i tA YélhthvelPhig T AN (for example,

produce a catal yst precursor. The .
T4 bf st legmt 6 ) mpyremdey theccrhderfeed unaeceptablp fersiegnsporiztion and/or

one .or noJe .sulfur, containing...cC 0 S o:
SR A iRttt B P TP RN e Blei B captont ay exkibi
Jesk §1aBllity Bhiing SoesskingGElafive & othérBRuded Wit @latively low Cs asphaltenes
uncal cined thirtd catalyst. Typically, the catalyst

soutent: Sontas of theseadediged withihe segend qatysts.meay rpripyg asidic

In certain di S, . the.thir t t

PShert St sBRllsBes. bodfititrete SN g Bac BB, In some
nibabgentd, EtuCtiSOaf O Asphgltehiss and/Or Efdpddefi? contritatingto TAN may
0.008-0.01 grans. The third catal yst may exhibijt ..
sedyer thecwiprosiiy. of (e cpudefped/total produet mipHus relaBye fodhe yisgpsity of the

t f - ' LN r _
S SR RSB L DR rhn R of o cystsmay
tephyee atabilitg oDk asvaBROd@icndelroguct sexivee, tfcrawe catalysidife, allow
nmore sul fur_ conpounds. The third catalyst. may reduc
Rinirasl et By d50Re Ak D g este i ORI e o used to
tn%a'%&{lge Eﬁﬁ'aﬁﬁes’cﬁﬁc higs, feed, reduce at least a

t

portion o e netals In netal salts of organic .
aci ds,Insedaembadiniehts, E¢hiubiype of casilyst{&third catalyst’d snytbe obtainable

nd reduce the vis | of th ude rodugt .
iéf FeMPYHBE PWPR%“,W@E ?Oiﬁmt% atbeéaelgsi owlfeha Qaﬁagys{c precyrsor. The
Qﬁfaﬁ}sgfecﬁ%é{r REPHS B ftHE Bresdfee \WPoROBMBR G HEr containing
PCT/"US2004/ 042647 product wth a relatively snal

| .
chapgundsrat pliemparatury badow 580 £ Cr{fir sxample; below @83 L) for a relatively

content. of...th ru feed.a ' [ LN

B0 Rt it i oot U Rl blaly . oI, B RpRie prcursor
G§ HebedPtoQf Ukt 108 CRY 2 houss\ Th dert4n eindodinehts/ Hsthidd tatalfyst may, per
the sulfur content of the crude feed. The c¢rude

erasa of catplyst lhw_da Gelump trrlempntcgnient i azergeiigma) QY -0.03 grams,
G102 B, B Q-8 TP 53 gl oo iy

ragt atability ivheh Dsedab wdet the ethde Tl aldebdribed hereire dngemelembodiments,
TAN, the netals in netal salts of organic. salts, th

rhewwatelyepwecartor isdhpgted qé tamnseaiures pelow e Cein %P{?P?ﬂ?ﬁgif‘me or
| hangi ng b N he AP
\Qﬁélje%llgl’us%ll’rg{&:u%{?séc anging by a small anount the

gravi te content, VGO content, and residue
cont erfig thied e4thlyst rhay tedececatlebst 4 pexdion wi thealohpaneite that contribute to

f%]g% %?\J‘f qr) gg grtudg ?ec%,ereﬁic’lgedat qgast? a ggr[tilorelto¥ th%fmet cs) ifs Iietal S5IFS of organic

acids, reduce a Ni/V/Fe content of the crude product, and reduce the viscosity of the crude

product. Additionally, contact of crude feeds with the third catalyst may produce a crude
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The third catalyst, in sonme enbodi nents, may reduce at
| east a portion of the MCR content of the crude feed,

Wb h6osiBidigai ni ng crude feed/total product stabipdritk2o04/042647
In certain enbodinments, the third catalyst may have a

i B ool oS Sohe Bt oo
I . . i
8 40 50 A e o e . o

P& trudg hesduof map haveyssulfuA caisteniufT 086-43006 bf the sulfur content of
s) catalyst may facilitate, reduct.ipon,.qf at |east ...
# byedo e Heide bR LU RIRECHY By STy oehibit

i ' rstill t,"AGOohfediNand resid
504 95 5 1 PRERTHY BRI Qv POORhA s
QodteAOreMbae td R cridRafeedr Tl dbilifydo ratnce thecbANathe metals in metal salts
enbodi nen cat al yst

SR sats; e Ny RS costBrndang sk §ort i produtappile aso only
Wy Lﬁ‘%ﬁg ﬁtsﬁla.glaHIHuﬁE‘ﬂ'ﬁ WH) Yrdvity] BRtifl&E ChhtefAVE( Séntérsand residue
a pgbr t

Ize distribution wth a nedian pore di aneter .
abntehtsirelative tothe Arude feeslomay allowdhi¢ smde rodupictorhedisechby a variety of
pore dianmeter of the fourth catalyst nmay be at | east
%u%mg?c“ﬁ‘eé‘ast 230 A, at least 250 A, or at |east

300 A-ThENRirg eRRBAL, inBind dRbstHfents, mapfddubs dt leaseaportidh of the MCR
at least 0.5 grans, at least 0.8 grams, or at |east, .
@ogtegt offthe ofudefeads while maintaiging (gugﬁﬁeséfwl@llmﬁém .Stagl{lﬂév- In certain
fourth cat t may.inclu ' | i

o Bk i W Ao AP SARED Biin€henc o

QROGH1VE graths] 000510205 krafhs DHNLOQI-0.08 godmCaidmGolmn 10 metak(s)
metal (s) = per gramof catalyst. In certain

ewbtst inerasge frg@ &B0Q110, 05 grasess 0.003-0/0h&amner 0-¢0LsQ QL grams per
nbodj ' . t 1 AN \
AP e RAl R ARRIERNEEIE F6 TP Eauki Sty At fedbltion of at leas

ey
ghaerm

fOptirtibn 68¢helcpiiponditethatichntritanato MiiRaimthe crly fied ap tamperaturesina . -

A e S00r000 ] e 094501 e s i gt oy 1 T i, 18

Sﬂ,{?sghorc%e_lg St t he seventh catal yst, conmerci al
cat al ysts described herein, or conbinations thereof.

57 WO ROBRANGHEEIrRETS, dSa00k 13pe 26 4atalyst(“Suwih catalyst”) includes

cEiigens metal) aronrigen putie SR EER sBhor e, fopugh petalyst has s
?#or@ gigg _E{%ﬁ*ilﬁfﬁ% Qyitta Redliaf P6ref diaALBPOF A WhsCl 80RO 1B HIne,

/0 C. The crude product produced from such
comitaiitims, theynediangoze dismetst ofithe forth calelyst raay beggdeast 220 A, at

230 AR eash AR 200 g Y 0 fast 01 grams

f 5198850 5 QrdB 2 Teast 1008 RmYEY dtfeaspD.9 bPardSof thie/alBuind per gram of

crude product may have a total N /V/Fe content of ﬁt
noppo0The fourfhowitalys 0wy ingluges &1 sonppsmbedimgais, aj@agst Q¢ grams of

t 109 £ | %.qf h
T ol b s £ el OO B3 e s el
Oﬁer"%?érﬁbf satalyst! iTh chrtaiaembyditients, thel Calemmn Cahetakis Ganatium.
netal (s) in conbination with a theta alum na .su od[tl.
The f i Insomscanahopimentiadhecryde Eedmay becoutacied ritipa agcitipnal catalyst
Zsu‘tgggdq%gtatg)%rogtggf \%ﬁf ‘Eilferfo&fth @&tal&r?c‘?‘slthe Jaﬁ@it'rﬁnalactatallfs?ﬁfay%g @ne or more
(’)f the following: the ﬁrs’t catalyst, the second catalyst, the third catalyst, the fifth catalyst,

the sixth catalyst, the seventh catalyst, commercial catalysts described herein, or

combinations thereof.
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| east 250 A, at |east 300 A or at nost 500 A The
support may include at least 0.1 grans, at least 0.5

W @9BvsoRls7el Most 0.999 grams of theta al um na Refyszoodeazse?
gram o% support. In some enbodinents, the support has

T8 5l Dnsome pabosmentty hydragen ey be sefisteiel s contacing o the crude
el ' i at 280 ©
£ dﬁnﬂ?@m r@kgfg@y&fﬂ? 9%&}%&@1@ fAla AR frOm BOBLATRCDB20-380 °C, or

per gram-of catal yst and at | east
8304300 °Qr e caideGubdiot pRrduced fror suchrendacting meagrhaye aFhAN of at

of catalyst. lLnsonme e jments, t u t al
st 0551 § SRk e ARG S G BRost 107% B PETAN of e ?‘dse) feed.

i . o 3 3c 5.
SRR S S g £ DN TR 0o Ny s
N1/, The &@deipsidust msy baveNntetaldli/ViFe conten ofisgmest)90%, at most

th feed, | t d wi.th fif .
VAL o S50 G BT oty 05 S content o
78 #2370 C, or from 330-360 C. Net hydrogen uptake
the crude feed, in sone enbodi nents i

may be in a
r ange Ifi pertain edbodimsnts3 a fifthigpa\pfizyatadyst §Hifth eagalysg@ngiades Column 6

Th ude pr.oduct Q ed, fromc a t .
PRS0t ForR @Rt b EIHER it fpRih The Bon a5 Hafa pore size
RS LAY Wil a FRAiandR%e didinef@of ati04t 180 Aqbt loms 020 BY@bleast 230 A, at
the TAN. of the crude feed. TAN of the crude

roduct
teagt %) Aratdeashad®As poshrosd 500A1 Thy suppert gy indlyde at Teast 0.1 grams,

G0 okl A8 DB e b GFropon. nsome

réﬁtb@ti{rﬁcl)nt@mlsh éi@bulmhaﬁaﬁrﬂghd ﬂami:hancm%min bﬁllaalbwro.l/vgnamstdfelpha
theta al um na support,. The 30 sixth catal yst. has a
BoHBIng pergramsafrGatalysto Rhewatel vt %aqseanmps&rr@y eam%qﬁé%fft&&? most 0.1

SraE0E0obh Cmclals) SATRAAEPRANTEHR o leaf (01 APaROEF Colunn €
. Anetsl(s) lpeaglan?@catelyat Inrsmst erdb@lihentas the EatmiBGstgl(spare .+ -

at npst 500 A. The support may include at least 0.1
g?@ﬂ%‘?enafnﬁf@é%rtt‘%%engrans, at least 0.8 grams, at '

| east () 'cgrtﬁﬁ%ﬁﬁmdg{le \ net’ﬁi@ﬁ'o#n%%t%& g?&h@émﬂb fed may be relatively

al um na per gram support._ The ¢ st may,. i npcl ude
ilowg forex&ApMOraniB) 5606 Ken o/ LRSS 360 N/, or 10-30 Nm/m®)

R N s
gpaﬂb de#din H2A9RL O @ FondB300860:70, Nenkjdebges)uprake by the crude

um 6° netal (s) per gramof catalyst. I sone 3,3
ettt same embedizentsl mey bain vragge fiomal -26Hmit - 1 Hbiy /m’, or 3-10

t.0 §0tal. Col unm 5 tal ' A
(S0 BTl bRl sy o A B8 Bt 0ty
Rihave PANaT at fostBh%, e nfost 804, A niast A0%s9r @tmsost 10% of the TAN
(r;&lﬁgbdenum and/ or tungsten. \Wen the, crude feed.i

i .
saveeitomit TAM ef Br e ciedicymey B ina g Gom G101, 0.03-0.05,

a {93%@0 from310-400 C, from 320-370 C, or from

$30- EI net hydrogen uptake by the crude feed may

be i n la ceamigenitodiments) aNp8h ppetod cBlybihGsixth catalydiitjdnetddes Column

to 10 N8B/ nB, or -5 10 NmB/nB8.tqQ 5 N . ative
o) B e SR U GomRASaR MUY the et I RBg ShPRart. The
| (fhrk BizS HfsHipufi Heldi A SR least 180 A. 1
T
some embodiments, the median pore diameter of pore size distribution may be at least 220
A, at Jeast 230 A, at least 250 A, at least 300 A, or at most 500 A. The support may
include at least 0.1 grams, at least 0.5 grams, at least 0.8 grams, at least 0.9 grams, or at

most 0.99 grams of theta alumina per gram of support. The catalyst may include, in some
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the sixth catal yst may have a TAN of at nobst 90% at
nost 80% at nost 50% at nost 10% 'or at least 1 %

LhRoEAMgof the crude feed. TAN of the crude RicQAShos/042647
%9 e/i n g range from0.01-0.1, 0.02-0.05, or

copadtiiiy Sl Rt PRaHtlabR cBitEt B el pf piamost 0.1 grams
opergrath bf CathiLY hd hieldat 9&)003%;5?&5%@261%%&@1{%d@01m 6
hydr ogen during processing ile producing a crude

pHEEHEL Parigsam 08 cfalystotln @p@efembgflmm Sermelevratiared/total Column 6
t ] 2 t .
58 BERa oL s R Ao bR s RN gt coran

| embodipents cths Odbanie 8 $8caldy eamidiunp bed e Todems Ghétal(DHre
In @\%rtal n enpbodi ments, a seventh type of catal yst
(MRlyPdenum and/oy Yagstsn.has a total content of Col unn 6

met al ( j 3 1o um, 6. .

Sk o 05 G S e

nisbm3d 80 °&h fonr %thﬁsf(é,mr frone3 30360 Q, net Aydroyat uptake by the crude
in_praqduci

PR a8 in & ot o1 U N o BB i e 7 N/ 8 1ONgers o1 -
3y Rt 3t i i, .
RSB B 1mY ! E\F’eg‘:\ﬁ\?esﬁeﬁ h§§r§?§?%§]§g 1rrsrg)§/1e grﬁig%&%lel that hydrogen s

fifth, sixth, and Sevent
dredngenamtal] iasitus Toe kadeipsedutpodideddrdm centact of the crude feed with

B0 ottt e g AT R oMY ) et lgecht Eest30%, at most
Proveli tat festa®s BY BRULAN of ﬁfétcrﬁ@esfegﬁgll‘%?ﬁt‘ﬁh? g@ﬂg@ %;]cﬁ%gt may be in a

properties chan%ed relative to t

genes fromAgd-0.108.0310.0% or 80804 eed are not 30
have i RbRYaRcHR Hpieis BUnf Sokyind s Ha RSa fedd Setbali tourn, e,

. aordixth batsl?zsthedmﬁ theaSe el RihiCerhéih of hpRS Y ddtrigRocessing while

and/or refining. Arrangenent of two or nore catalysts
igyoducing aeride Pedyeidhelds aesppiabletfontranspertatiop andés trgbiment. Since

R S T e —

gapiead denases aerdlbpotessing@oktson of the iron, at |east
a portion of the 59 WO 2005/061678 PCT/US2004/042647
ni ckel CERAR sbgdiments, o savend type AL extalystd “sexpathicatalyst) has a total

tcBRtehf M‘j@ol{lﬁg% Iﬁ@ﬁl(%ﬁs{lra%%%lﬁ %f()ng?-Oa% ngjg.l%g%tf lumn 6 metal(s) per

portion of t er oat intThe crude fée re reduced.
A of eatelyst. dlie/Columaléantthabis maflyideawnandloy sirgsieny The seventh

SO odi t.s, ijmprove ives of the catal ysts

SAF iR Be AR pradine sromulesridet fias At T AN o4 duRst 90% of the
AN Uf fhe cPudeBépvenent of a catalyst |ife and/or

stability of the crude feed/total product m xture

dur i n@therceahodimentsraf/the firstyseaowd, thied; fourth, $ifidt sintht, and seventh
f | t h t | t 6, tbs,
3P BT ot S bl e P i se derbed Bty ot i
the coeleatig e caQRBt(s SRisRRhli@ASH Qﬁcll SétRMhE o eratigr% chditions

catal ysts may allow reduction in at |east a porti
ey allpNy erude prodnesde be prostuced that s TAN agionsgiéradd properiies

rtion.of Lhe. als_in net 10.sal ts of
ShntgR 13 the A ke VISR BronBoRe b the s e e Bt
sigaificanty chdagéd The reSiting brude piddudt ey havenfhndel Properties relative
resi due, or_ conmbinations thereof, fromthe crude feed
Eféa’ﬁ ceudsifeqd and, thus, be more acceptable for transportation and/or refining.
Arrangement of two or more catalysts in a selected sequence may control the
sequence of property improvements for the crude feed. For example, TAN, API gravity, at

least a portion of the Cs asphaltenes, at least a portion of the iron, at least a portion of the
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properties of the crude feed are changed, while
mai ntaining the stability of the crude feed/total

PYBEdeeTt7st Ur € during processing (for exanpl e, peq/ysanensz6d?
mai ntarning a crude feed P- value of above 1.5).

Alternatively, C5 asphaltenes, TAN and/or AP] gravi

migkeh @odlor RHEHE AR G thetREipTh n 0 s fons o redtced before at
ru ' t bility to

TR Epif ofhbrcaFhiehile BB Rme |lB T 0 o

the crAgngeprdt amjorakleotion bfths catllysistyay, 0f saneerobediments, improve

f eed/ t ot al roduct m xture t e i ntai ned dyri.na.

Tives ek heatelyst 2001 TestserifimnLas cfe epran maptuc fture.

( . _ L )
SEHRGeiidif of 00N LTEYnddEr ROy ONAE orude WRBHEBR RofLotnixture
aikiak pedcessiyg mey allowenmutacting Systdm b gprerate fercd least 3 months, at least 6
wei ght cont am_nants, . netal, contam.pant et al s

iTROTFhS, oF aklsastd Ye#r Withowtireplagemant o |°%%H§ﬁr’]i&q§$ Ror getngone.

st abi I Of - R )
ot SAfphidEcAuaes ARG Bie) olmkiadiomi et afoion o e

NiBiFa| atdéasth pbesmstof aﬁqﬁf aspbaltenes, akilenstreportiemof/ e magtals in metal

gsgiﬁd {) g?gglgg ?tcgi g(ta% ae@{gtsaenﬁ%glop ?ﬁ' {b%?gonﬁ%?)ggnﬁ thé{1 ﬁcgéxln'ibute to TAN, at least
%ﬂﬁcﬁ{i&ﬁ bBthe fesidiR, SY &Irfbihatfins SRFEI I bIARE civlde fedbefdre other

the 25 crude feed. For exanple, reducing at |east a

oopérties efithOsrude fiied|arechangpd, while rsingining the §rabylityof the crude

0 t, mxture . relative to t. | .L.nhi:bi
e gretoeb e dhink o @S 5 Kol EFh@MAL  Srudo fcd -
anfhd dTbové NSY.CARGSaliTdy, @ @phalehed, TAN tiidfoiCARI gravitpgay be
system nay be operated wthout reé)I eni shnent o

daergingstally p@hamtg by eentagt of gheserude 158 ity selspted ﬁgtajﬁsw’[&)g ability to

Oone or nore S positioned after

tdrané bfgt feediataypodudihgixtee tisk maintdinest dusing pmobessing.he

third catalyst(s) ma

i St ocome aRbodTER i BOR CHRYHAeSeHES LA ey be posfoned

f i xt it
C%%??éf&%%#gém@ﬁﬁ Elé a%mﬁoﬂlﬁg oB @B catalyst may allow removal

yst (3) may further _
r efthiglembRkilar edighe coriaminantsemetabéornniviafits, andée nygtels in metal salts of

2005/,061678 .PCT/ US20Q4/ Q42647. reduce sulf Qnt '

rEaRe aeﬁwéﬁleaeﬂpmwg the iy 83 ﬁ@e?f?‘??efles% PO mixture.

net al sphdEREERAlystSRAbHB, iBfsole @Rbolindshits] For rbMo$4IIDF at least a portion of
enbodi nment s, coﬁt act of the crude feed wth the second

N/ §/Bes tensgvahoficidic compondnts, teraenah pfeamponents ghas contgibute to a

Saceiaass i FE R Stthom Y inhe bt R Bl Gl BEGF from the
CQaERed. Bof SAHPES réductmnit 16kt mﬁdrﬁbﬁ of Qs asphhsénes & the crude

of organic acids, a reduced asphal tenes content, a

rfeadftasel produstmiixtyre Telative emibie waidedird inhibits plugzing of ofhes catalysts

to the respective rii t [ f j

B RSB AR, b Bl B o e Lt o ey
PhSpPesitedivithoiitgepiishfentrofesalist Renltval obstdedstia portion of the

cat alﬂést rraéﬂ/ be positioned in seriges, either wi tth }_he

SNty em heerude fred gnayp in somesmbggliments,jacrease adife of one or more

c I . I.Ge 53 ability to deliver
hé%@%%ghoﬁnggns%ea?% %gﬁ%(fﬁ%'i ng zones tends to
m ni m The sdoyald Ceasipst(sy agdosltheithigd catalyst(s) ivmy.be positioned downstream of

Conbj nations of catalysts that facilit nerati on Qf
the first catalyst, Further cont}af’t of the crude f%eé/tc;talyprgc?uct mixture with the second

catalyst(s) and/or third catalyst(s) may further reduce TAN, reduce the content of Ni/V/Fe,

60

g~ L



10

15

20

25

30

hydrogen during contacting, and catal ysts that uptake
a relatively | ow anount of hydrogen during

GPHLaGldss My be used to change sel ected propeicii®3004/042647
of a crude product relative to 15 the sane properties

o B s Sk Rl e At e85 S mtas in et
?@#ﬁﬁg@% ;gl/%i?%cond catal yst(s), third catal yst(s),

s). 4'. sixth catalyst(s), and/or
seventh seaé ampedifrents;, condse ofthesrhdacheed withdhesacpad casplyst(s) and/or

o0 PO B B i
’ﬁg’ﬁ‘,t aarieﬂié@ sﬁ[fdfjngorftéiﬁ,de( fe@hddd siedntéritbiedinéed conteat of metals in
or der” and/ or nu

er of catalysts may 20 be_ sel ected
tometati saltsroferganit atigsiraogduced psphektengsi doatenhiateduossl NipcpHy, or

crude feed/total product stability. [ .

Db TR el Bfige the HsBRne ptonelied Rl Bl feed while
Whathtaldid BieGRBHRP b theRuderfoad/toyal pesduepnttartdusing processing. The
thereof of the crude feed to be naintai negqoég t %g(}%
secandeatadsp matyibe popitiopest inj sexies; itheysvith thg & gat €ng upstream

t TAN,and{or the viscosity of the crude product is
é’{tl%?fb@:d%@é%# Ot RE*TER™and/ or the viscosity of the
crude TiRGbiEG % dERRRERdroger 1o spedifiby comgring zphedendsyto minimize
the crude feed nay produce a crude

: C Cri roduct tf%at,,hasa .
Byidfdgen usagegiuriaE sprtpgfing. drombinations salplats gt aGility generation of
olnt  diSt.rj J 0
B3t i it e A B 8RS R0 IDRAERE of ycrogen
Fd‘ufin@fcoﬁt?ﬁingG h}t?&:ems@cﬂtm;a.ﬁgajsed&m %rnpqrtieshdmg@u@g/pro_duct relative to
relati ve sSha anount s conpared.t t ne tom.c .
(hecsane PIRperey B CBUE TP EREgRIRe R (PUTh FaTElL SO fecused n

- b%foﬂ%ﬁ@@ﬁ%r&%taﬂ’sk{?)}%&%h@E&tﬁl&@t(ﬁdﬂlﬁﬁicﬁﬁl}\%&s), fifth catalyst(s): : "

ydrogen to er contact’ng zones and/or allow
siith chtalyst(s)eandron sementh catalysiés)tto ebangk seleeted prapgetiss of g crude feed, - 2

L\?ﬂgfc? ﬁ)ﬁe o r%? %{%m}g%ﬁ%&t@ttﬁ%éﬁdg i%g%%&t%éﬁﬁ%mounts, and/or while . >

byl alastal SlodGQsEbilRed THE bRieh andAyEmasis: ofeatalysts may
Aty b8 bt alel proddnsEibigc THE bl gener at ed

cherselegteddo neniningnesthydtogen nplake Py maintainingdhe eiyde feed/total

Guhart Bieniity, oRBEmA B eI R it 146IdEE pbRef 9GO content,
Ctﬁ&tﬁ%a&’é&%ngéntt,h‘g?ﬁraﬁ@, ioY esnibdhtiéiethéveof etk ey fdzd to be maintained
count er

ow of the crude feed. In sone
ewitiuiti20¥nofithe rmeqi@pipmeytl%fofﬁhrecm%%see %a'&e g&N and/or the
cancurrepg to r iscosity of th d
S B Rl o o et e PR Lor T viscosity of the crude
He&d. 2B), hydrogen may be generated during contacting

in one_contacting_ zone (for exanple,, contacting zone
102°" Redaction el bydaeeRy HPBGhy Ty risk 1961 FOLPBRUESA gppde product
| fds AR 1 i irft QRRAHHOASE the crud

e ¥R iAh R B Gilablo (R BBRE poir ANLARIONG the orude

f feody 208 atrbéuced TN fedative tb theTDANmfthecrbdelfesdnThs atotmic H/C of the

hydrogen fl ow may he concyrrent, with the flow of the

ot Pdue mayIRLRS hge Py TERt e sital athounit e SemhEied o the

(5i65ic FIRE oL@ WRId8 fedd G 3B), hydrogen may be

generated during contacting in one contacting zone .

(for eKgdrogen generdtimotin specformniging rones may allow selective addition of
hydrogen to other contacting zones and/or allow selective reduction of properties of the
crude feed. In some embodiments, fourth catalyst(s) may be positioned upstream,

downstream, or between additional catalyst(s) described herein. Hydrogen may be
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FIG 3B). A hydrogen source may be delivered to a
first additional contacting zone in a direction that

I WOS0sNAeeE7st O fl ow of the crude feed (for exanplgsrus2004/042647
addi ng hydrogen through 15 conduit 106" to contacting

onraled At GoRAGneL T Guee Gad it e ST et 4ng bydrogen
Eﬁh‘grﬁé cfé‘ﬂv&{?dtt@ 9&8{11?? %f%é Bat HCAITR! tRe adtHfbRLY cétali'stés) The

ogen t rou to contacting zone
|chFdr5aof ﬂB)hydi-o‘genmmy endoadtentnthe flomhef the arudk feesk dnpeme

A el AL 2! e B o e B ik 1o 50 o the orude

? alal yst, or VI ce versa. The 20 conbination of the
ourth catalyst with an additional catal yst(s% c%?'
r educ &of Axympledineestacked vhifigucationdpre, foreaawple; EifcdB)ahydrogen may

B8 knitated cnibe SoRtasehelR ofp of Dadiiezon? (EP R dindl; dhtpoting zone 102
LQPIGEIB héﬁ’i’d RERD Be B8lWendd t@%@ﬂ&ﬁbnalwbﬁmﬁﬁg ama(for example,

the cru roduc% to be only changed by smal| anpun

rcenfatmn@zctm 1il#dn EXEe2B)gn @pdeuer:wsﬂ:ef iscpuntey todlow ebthe 0;2516 feed. In

S B BER T, TR b ugt HhE AT ML ) Byt pode e
UEmhRRRTY, i@@‘sthél&ddﬁﬁﬂ?ﬁﬁﬂ@ﬂsse\femﬁnqﬂé a‘IIﬁSBBMydimmmay be

a total "content of Co et al @)@ per gram o
@snerripdduring contpetingdnione RLAGIELZODE 0T §XAUPRIC: COﬁF?étmg zone 102 in
gﬁ@ncgﬁi] Eﬁ'ﬁé{ﬁﬁ)&%@ F%@?h@k%@deﬁéfech&vae%ﬁt Lfi@onat 0B8RI zone ina

ram of downstream seven
Qareatiotsthat s htatlntbﬁtoeftuwa the cardelfeedydor éxampld, bdding haﬁrogen through

Senent G ta sayaine gpnal 14 BatC. §Bb a0 ian s eatipalsontacting
r%h@ bl £ &?fong?ﬁqiﬁncﬁ&&ﬂ'tbf e AW 0B R rRIETRE {fﬁl“é}&mple, addlng

e posli T on e upstream seventh catalys
drydrugen daouglevamiit- lﬂé'ttalcymactmgyzdne 11 6weFEadBB)The

Zi’{ | vahsisieniondinniat S0l AR e Sty D g doef im series,
h ﬁ‘?erfoﬁﬂﬁ E@tﬁffs@ﬁeu‘i’é upsiafofde kA dailyst, or PReGRIsy. The

nge by smal| armounts relative to 62 W 20051061678
Rﬁmbummwfﬂmwh cethlystwith ap pdditiensl eatabyst()raaxredaee TAN, reduce

f f | at I

BT UG 5P01eR coPE peiod byt G st GRS of reanicygeids, with low
GRM:fEke o hydeSFE Hiaht efde Fadl oM net Godicge upthké hﬁy allow other

crude feed Wth the upstream and downstream sevent

qaomryﬁdthgymdp pmﬁw@o&emapg%mtﬁmﬂh@pow&fé rEéatWArtP the same
90/ most 80% at nobst 50% at 5 nost
ﬁ%e%?s (g? T‘%of the TAN of the crude feed. In

sone Glﬂ’%eﬂie l&ﬂio‘éjmédiﬁ tWoWifferént tsbveenctt calalyste eniyrvensédkin combmatlon
| ncrement al | é reduced by contact with the upstream an

rer upsireamyom the downskisamg, sevently Fataly st may Phave a total
i

R AN e sl S 00y s
Cl'hbcﬂbvfrs&dam aevkntthetalyst @m)afaive aftothheonienit bf leunmmmetals(s), per
product with an additiopal catal rod

Rt depasEeam éﬁvmﬂwa@ﬂéhé% 1%3?%'6L¥°t GBS tsdSial content of
B utnd)! éfn@l{a}@ iHdke sﬁ‘éé&‘ﬁts}venﬁh@atﬁpét, ol af léagt 6,62 Eﬁ%sﬂﬁ‘@olumn 6

i ncrenent a SISt In maintaining the stabil

afiethl{s) per grien 6ﬁmﬂaﬂ§mt I spnoenbediments; the position nfythe upstream seventh
pcra?aiﬁs% Sant.[l1 the downstream seventh catalyst may be reversed. The ability to use a

relatively small amount of catalytic active metal in the downstream seventh catalyst may

allow other properties of the crude product to be only changed by small amounts relative to
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In some enbodi nents, catalyst selection and/or order

of catalysts in conbination wth controlled

PO basiosiigs conditions (for exanple, tenperatur @crus2004/042647
and/or crude feed flow 15 rate) may assist in

reduci ng hydrogen uptake by the crude fee .
e samgipropegtiesraldee erde fqeét(ﬁzr cxpElge? Ripthed engl dhanes fn heteroatom

d ur %rgg #BL g&gﬁ? | ﬁ%ﬂu@g& St Cor Q;Blﬂmiaﬁon%thereof)

cru roduct relative to
r es peCiohiset ¢ff tap efddleQ‘SedOMth the upstetan fbdowiBttwaml seventb tatalysts may

B'Jo%ms » Gl praist dechana T ANt Biost a1, o gt 80, & host 50%, o
glé) d9 & at?éagfjf% of %&Tﬂ@eof tﬁ’@&%ﬁ Ea‘f[@Edrﬁé‘eﬁBUdlﬁﬁnts, the TAN

Olnsolu |tyoftecrue
beag ofmlidiz/ foed piayde umcrradamlly redubeel b.)r enadack wh/th@umtream and

@Eﬁ%&fqta@v;ns;}%@;p a}bfsgg@rtj c!x%nl;g npgrfrca%rogg} ega ﬂ a ca?alyst to

Pl d th8cxidé/fesd, and th
or co nagtc%dr%?r‘s Fg‘%ﬂ%ﬁéggjlré ain strIEIangSé‘g{”l ng the e

comacﬁflﬂmnnml cncle pirchrhlctw:themad@nnml cotalyst teoprogeasdhe crude product

total odut in e crude.fee t . t
%cﬁwae S Tatixe o e el GRag FREPRR L T RS freduce TAN
&helt Hﬁ abdistlif abrittic el tBE StabifityPof the efid6 feaditstall pRrduct
anges due to formation of the crude product,

smkumdmggprbcwhmgconponents of the crude feed and/or

conmponents of .the t taI ‘1%‘% P

f eed/ £BSUPe Smbatiaent, ‘%E%%ﬁ g]?)&/{;:ﬁaﬁ%e afalysts in combination
%ﬁ{%n%lléd‘@orﬁﬁd!ﬁh@ &ﬁ&ﬁoﬁ@ﬁfoﬁ@ﬁt@l&] mmwxmmﬁl/drrmde feed flow
are soluble in the crude feed at _the betgggmn

patc-mey assist imeedpeipg dydiogen gptakhiby t%%ﬁ?é‘édef n&%ﬁ%{j’éﬂg crude

- hgegpauiepddaalrtlatiee totht F@pﬁltﬂ'd @rdpeﬂth(stodiﬂw crpdeofted: Stability of the

20

25

30

m xture. In sorre |nst ances e crude , fee

tc-@gcm feqst/tstinl erodusy B by ¥prigus Bgetsgﬁgppara%ng from the
&I t;é? I'(S)Cﬂl%t Pfée&’ iase ak}iﬁla’ubﬁ by HeRBgRa H??fbr@kéﬁple :

cru pr OdUC m xture Tormng

tm&blﬁUﬂltymf Itbe crhds &sd ahdéorraude pmdﬁctt indheptrude &edﬂwﬂbmrgduct mixture,

A e e

oﬂ&ﬂ§ hhtthe Eﬁfa@ YEd /0B BoRucithiRGin] drdohibinatibns thereof.
onen tends to reduce the life of one or nore

of t heﬁmrtainyrsna duait the condaatipg peried,dhe pancenfzgtiogroficpde feed

pqn@é? prggu Hb edu df‘e%cg@)tz{l %L@gﬁﬁ C?ﬁﬁfcﬂﬁnge Astl the

bonB&HaRsA bY theQotal ﬁi@ﬁﬁ& iR tHer ot fﬁédﬂﬁﬂtprdddchnﬁbﬁarercﬂndnges due to
properties. 5 Duri'ng proces&quthethe P-val ue of th
¥

dormiatidnafdhe cude prodoetselubilitst ofithe pemponents Al the P xiless and/or

]tccg)gtm%%tgq gpf %&6@%%}%%9\*&{1? ] e?uﬁdg%gﬁﬁtglg?gduc?ﬂﬂtﬁfe t6Ad446 change.

THGRiekahbl, the cRidédbetmhiiabnthia cainponaits thabare rsdltubh:tmsthe crude feed at
that floccul ation of asphaltenes fromthe. crud
b beginnipg 6 pracessing Aihl@opﬂr%ﬁ Qfethe grudp feed ghagee (fer | athple, TAN,

LS} b SR, oM RS i ot LRl i end o

thRomE lebe sHIEBIR ih the @hdd feedhtotalgiradict mixture. g some instances, the crude

contacti n% Crude feed/total _ producgt ,m xture h
skabind by rades sy pBiFteam o PegemE ol ipue another

({]ﬁlﬁﬂ{s{ &ah%&%%)f@g s e Qgﬁﬁbtfééa%tal g?bdﬁ@ﬂ Iﬁﬁ&ﬁre 'iforﬁ‘fmg two or

er I’ ng of cat
more phases. Formanon of two phases through ﬂoccula’uon of asphaltenes change in
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conbi nations thereof. Such controlling of contacting
conditions may include controlling LHSV, tenperature,

RV E6S6usfoR1678Ydr ogen uptake, crude feed flow, or pcrUS2004/042647
conbi nations thereof. 15 I n sone enbodi nents,

contacting tenperatfures are controlled such that C5
SRR oS CRIE 59 BRCHOTR RLIGHSH ARl RLPIEFIFUGH QI Gprmponents, tends to

F?g%‘%; ﬁllem B): @l{x%ﬁ%‘& ﬂ%tﬂ?ﬁ@.eﬁﬁdiﬁf)ﬁalg{} thedfHBienésesfthe process

on o content” t hroug ydr ogen_ upt ake

ang/berredvicedheFor exantphe; répegted drepnent of the cmede feed(tatal preduct mixture
fornati on of two phases .t hat ..Jeduce t .Stabilit
By DR e cesenTs U BRDLRT Srods PEMuEE Vith SERfeR Aliferus 1t o' of
one o, ‘f)tr&fesstlﬁﬁ thE PRl the ckid<3RBINGAL 2bduct mixture may be
e

contactin nperature and hydrogen uptake in _
ammitoredtand theitatilityraf theypreiceast erudeifesd  andé cridedped/total product

al.lows the C5 asphal tenes t e reduc ' .

g bo ERERel, JabeRTRd Tontye FRENGEE! 5 ndibAed bt
FRtATlattRl of aSPRlifend Mo the dridefRe gendialltl oeentss If the P-value is initially
contacting conditions are controlled such that

atlepwlaf, and suchi rvalue insreases & is salatinely siable duaag penjaging, then this

di f.f t. ' ' t .
S P BB Rl SR SURSHBLE e o
iduBt MBitieatability, dshesestallty P-vyluef mabe cantrodled by controlling
eed/total product mxture. The crude feed ent ers i@l
pntaetingnonddions pyAslestion of ¢atalysty by selsptive oygring et cajalysts, or
blpbinaBR Bieh FOS A TRERGRE RS outhotg EHEFOR) Haf chuddtBuiroling

UHBV,auap@htre, pesowd, hhpemnatptake, crutié fedd flomy er aerpbipations thereof.
fourth tenperature

et cefera are the te rat ur,e
O ol st boGiSa, FoRtang tIbReTE s e RTeq futhBat Cs

0-420 C and a secon

; fr}agélﬁ;}eﬁég%%} bty Z.?)rilxglrtﬁn%g bl retnoVeNVRNE hrfdghthi @MUCR content of

e I n a range

 gasdradé feed, Redyutioatodthe MEGR tmtént througinlgsiregentuptake and/or higher

20-100 C, 30-90 C, or 40- 60 C.different

CPRIEFUREIRIE #‘@ﬁﬁe@?‘gf%? mafig gé%o él}%%sl rreé%%ffcdy fethe

?%ﬂﬁ? of R Ehifel feltoif PRGdRE thixGulcnd/or difesf dridast midie of the catalysts.
Irst”contacting tenperature. Having different,

mtrat of segtacting tamperatute and\hydeagae aptakpvingrambipation with the catalysts

hal tent
50078 8855 L g o B REls SR Mo gontent of e
psHeTeed bily Charied B b rélagvel g bl akonit. t he crude feed to
a greater extent. than the anmount, of TAN a

/

asphalln seme embodiments, contaging copflisiang #e CPP‘?&&dgﬁ[PBhC&at temperatures

t Ls , . .
\S)’ﬁ %ﬁ? gl‘ T@I%Q'f‘)g?at&elgg ﬁ&?égo Eﬁe ﬂeﬁ%rﬁ&g;ﬁ{é S%Sée}?m}aé{%i r%freﬁ’ﬁ temperatures
caqafew @Eﬁ'hse&cﬁ@m@affgq iri( cﬁ;&ﬂmfbgd prdpertizs dvanB' ahaistajréng tdtability of the
a fourth 5 catalyst(s) .an second contacting,.z
ey e el pERcuGH DR O CENCESLITITSA PrER okt e at the start
fdeta Qé?tﬂ%%t%n{a@ fg?ntadtéfaﬁlrewmg %Bﬁl%%tﬁreaiﬁ%é fifst contacting zone.

second contacting te ure may be 0 C. Contact
adbthehenetide teheptatines (foe exdmple, seomddempergtureyibirdentperature, fourth
the first catalyst ,and/or fourth ab.ﬁlﬁgt gﬁ t he tioned after th
HPREAIUL® FhesterRl R the ICBIPCTAIER 1T SORIECHRE FORCR 12 pffehostiloned atter the
abAlohblcling 2k, Arﬁ?st $696heGeRpaGkirdISia% O8 &1 APahge Bk 100-420 °C

i'n greater-t AN and/or "C5 asphal tenes reduction 10
i and talsecandudatataegltenglesatineanaydbet in @ ravgs thatds 30-1€8 °C, 30-90 °C, or 40-

l,, ' in th de f
P ol e i Pometitiog bRt P Sams FERQIERAK B sccond
ContabtitMRBhiperature is greater than the first contacting temperature. Having different

contacting temperatures may reduce TAN and/or Cs asphaltenes content in a crude product
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Non-limting exanples of support preparation, catalyst
preparations, and systens 15 with selected

Q,pbgﬁgwg of catal ysts and control |l ed contact ipggms2004/042647
conditions are set forth below Exanple 1. :

Preparation of a Cat alést Support. A support was
pelatize toith TAN) hnd/axjthe §2 @sphadtencssiontent af the crudeifeed togrgreater extent

Phing aiou{ ST R lop s aSatafend e b whenhe st and second
ontHcAfis Hmpeidtires akthél sdrhe as3dr Withitt10SC offeaci26ther.

resulting nmulled m xture was extruded through a 1.3
Tri | obRorivkainpleps firss cortasting Zome wrayindyde a first catalystis)angd{or a fourth

. 1 . . ) )
B ot RS S G Ao v
Aheligt é‘(ﬁlltﬁiﬁg erfpepatare mivabe PSGR@dnd theaeddnddoatagting temperature
furnace. The furnace tenperature was raised

t .
Toobe 300°C Goutactoftheeryde feed iy therfurst contachng zone.with the first catalyst
ir it ?1%3 5%1%511 %aé%l%g :ag tr#eg-*l @-Bag %’J‘Lij'lg%%tpfe ;ﬁ-gﬁgtg g%nt%c} gﬁsﬂﬂgifg BeHet catalyst(s) in

ghesecoad domtactingkone fthygesultingheatdrthan EANrnd&r (3.a8gi0dtenes reduction
grans qof delta,al ug’tn%, nd, O. 781]Fqgrams af thet:;ﬁnh d
anghg eryde feed aelativs e and/on CsAsphaligney rGHUCtiopp the same crude

r : 10t &l
TBERben [k i 370 BpReafg kiR kel sl R 1078
size distribution with a nedian pore dianeter of 232

A _wth 6%.7%01‘ the total nunmber of pores in the

ﬂ&@%&d’ istribution having a pore dianeter wthin

85 A ﬁ&-ﬁﬁf%e%l@bﬂ%ﬁorﬂbﬁﬂﬁﬁﬁbn, cafalyit Srepadatiéns, and systems
ow

denonstrat es prepare a support that has a pore
switk selelited adrngeinent affcatal ystseanskcongolled eontacting corplidong are set forth
l.east 0.1 granms of theta alum na. 65 WO 2005/ 061678

Ws2004/ 042647 ExXanple 2. Preparation of a '

- Mepadbisn, Celdlarition ol i UhtalySiBubpdire 6A Binspoki Wil propared by muiling
a

20

25

30

I an Pore aneter o Least 230 A.. The

{ .Ih . -y
Vaittegtame o alusiina(CriterionCatglystsand Tgchnalogien 1 R Mlichigan City, Michigan,

. .Ekh ' . )
d'@?gﬁ)g\gﬁm $8r§ ér%ﬁ,grvé{’ég QI?(\ENg & Qﬁ%ﬁ%ﬁ%ﬁ%@?ﬁr@f 89 thinutes. The
viagathg Hulle® hEeNa waexteided Heough £paretlote™ Qieslate] dieddetween 90-
7.69 grans of VOSO4 with 82 grans of deionized water.

Al 25 @y fand Heensialcinedan 91986, whinly reswlied il @70 avams obpesleined support
(PR B RS g2 S R VAR PBIRF] ndbers

O rSfde AThd ARnfceltOhp&BNSs Whas RNedTe 160011100hENowd! 163 R@ds, and then
at 480 C for 2 hours. The resulting catal yst contained

Ohedd imythinmengy fot @ heursdd ipreduce the sypport-oTheipaps) dncludgd; per gram of

t he bal bei _.Th ' .
5w52. QPGB GodBr BRR PR 0 AT AL L Ehind 208 rams
off e afumifia, MR D.978! W@ OHF Betd Aursind/ 3. detendired byrd-agdiffraction.
area of 110 n2/g. Additionall]y, 66.7%of the tot

al
nUbeipport had p surfacs areaef 1J9m™/& pada ttalmorevalims obP. 824 gm’/g. The

di | . i ag i thi . .
RO STOBLYE 90 5 hAEE i Wbl of 3240 6.7 o
dgannal maiiRs of perepireihe potd size ditribuifen hivinga part diansdter within 85 A

havi ng a_pore
of the median pore diameter.

=

This example demonstrates how to prepare a support that has a pore size

distribution of at least 180 A and includes at least 0.1 grams of theta alumina.
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size distribution with a' niedian pore di aneter of at

| east 230 A. Exanple 3. Preparation of a Ml ybdenum

%Qb%%lﬁt}gw ng a Pore Size Distribution Wth cr/us2004/042647
dian Pore Di aneter of At Least 230 A. The nol ybdenum

cat al yst vvas prepared in the fol | ow ng rranner The

" d n
ﬁ%ﬁétéxﬁ gfxtalarst was prepared

( N)fg%\%g%nmp a[‘ﬁéjal’@ﬁ‘mﬁ@'\ﬁ@g%ﬁt,e&ﬁbﬁﬂﬁﬁﬁethéd described in

6. 38 grarrB of rans. of 30%

, Bzem;aleot wasgmpmegnated withrowmediva) iepregnalionAglutign greparsd by

3580505 199 e LR 1 Bt s A e sotion

g olreat ed sol ution was cool ed to 25 roomterrperature
The pH of the solution was 36. The_solutio

Was adfhgahwing supmrt (00 &) wias aep@atwéebwtaﬁ th%@m impregnation

00 o
SR L o A9 e s, s
Wb aRGHE4 AR ICHBE B AblQN The E'ésﬁﬂn@caﬂa@)@t Sorit&ihed . ﬁﬂ @iaths of

hours, and then calcined at 480 Cfor 2 hours.
waﬁadmmnger@amlofsatabrem mathrthetbamc@ t@mggsuap@t ofThe vanadium catalyst

E‘é@%&%%%g%ﬁ r am Ec@g%mfg 5‘&35{1 grtor}ﬁgg"%aa Ffo?e volume of 0.69
%h?f’g dhdh %h{%ﬁe' a%h ch 1t1b 18/ ﬁﬁuaﬁoﬁatge 661794761 i t6thl Mimber of pores in

pore volune of , and a surface are
lliﬁparﬁlsg.e Mbuuqmmﬂthg/vanadmm/eawwtﬂ@d edowiamgter mt%w'éo A of the
CT/.US2004/ 647 total nunber of pores in the pore
lanpIE & ?on of the nol ybdenum catal yst had a

por e  THifERingsle dehbhitalh i itpiritonelh Golupor Bcatalyst having a pore
di anmeter. Thi's exanpl e denponstrates the Brepar ation of

axmmwowﬂha @ltapg@ dtwtqt@ at lepRpd

gampie 3. - ik aPork 8P Distribution
thmdmmmmwmm t&ﬂﬂedsa%{hg heanalyBienpm catalyst was
%;ga;g x%f«r'bg Tollya Eeamery s amne ssenoyatressied Y 1 3hod described
dﬁ ot "é’ cF LW%"}{H& rrgﬁ ROEWith &R0l gﬁd&%ﬂﬁmﬁéﬁﬁﬁéﬂ solutton The

hod described I n Example 1,
|rﬁ@llybdj¢mthednpm giatian solntigiskes prepeced &yicombinipg é@ﬁmwof

bbb BRiersot MO dn whnp REAQ NGRSt 029 s of
%@@)%8% p@E%ﬁ AT Q&Tﬁ@?ﬁetbﬁﬁé@%&r B fopin sturry. The slurry

of nonoét hanol am ne (MEA), and 3. 28
oway treated to 66i°Gnintib disselution ¢fith¢ solidsa The heatgd soluéonswag eapled to

TReTHEmPERtSs) 15t BH SRAL SHSRBIG- o ERHPICIEES Was adjusted to
m%ﬁ?haﬁég&mrn&de by conbi ni ng 3 57 grans of

grans of 15 deionized water. The first
sol ut i Tire alnohirsemppatt (6] gmms)nﬂa&em@r@mdweﬂl thaanolybdenum

T TRy
ggr (?ug‘g ?rﬁgqu &ﬁﬁ%ﬁ%‘t a8 aé it BRI TR resdIRR g Rhtd Tt @ntained

0.04 grams of molybdenum per gram of catalyst, with the balance being support. The

molybdenum catalyst had a pore size distribution with a median pore diameter of 250 A,a
pore volume of 0.77 cm®/g, and a surface area of 116 m%/g. Additionally, 67.7% of the
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nol ybdenuni vanadi um i npregnati on sol ution, aged for 2
hours with occasional agitation, dried at 125 C for

SWHoneiedr s, and then cal cined at 480 C for 2 giais2004/042647
The resulting 20 catal yst contai ned, per grain of

cat al yst, O 02 grams of yvanadium a 0. 02 rarrs of
nteta}/ m}@h@rrﬁ Rmsfintth%pq;aﬁgﬁ distilutiog of thiy (3 dqi}}gn catalyst had a pore

G#Jtm] por e SI ze
d| st ri E I'on gﬁﬂﬂg &gﬁl%ﬁé%odgéﬂe amet er of 300 A
Thi s eKaspkanplerenohsisdtessthe peeppratpaofit iColuod 6 ane@d|catatyst having a

%&Sts%% gtsﬂvdtaﬁ‘pwﬂpﬁd@n”ﬁéﬁ‘ﬁ' ey B e Ié‘ﬂ%#if?% =

7ite a Pore Size

the&ga I es to —4 ygqr‘ggstpr N emtﬁjeg&%ﬁr ou o;ajlt I% alumina
t (SRS m@@sm&n&thsd hbefpRYR Bxagiie @rwasnlﬁgjé %e%tad vith a

thereactor with catalysts and silicon carb i
(moly@dmmwmdim @tnmgaatioml solutionipsepaxgdegsdollamy.. A Sipgttsolution was

e de O o RtiRe S 14 gy (REORRIONBY & 2 s oF MR, 0.56 grams of 30%
dl%&i%g&%:&iﬁd@&ﬁozﬁld 14 Q’ﬁﬁ‘l@bfﬁfoﬁoé‘@ﬁlﬁ)lﬁhﬁe M[-W by 308 grams of

equal ~vol une anount of silicon carbide before pfaC| ng

t ¢drdonizgdavatertoi forro atsharic chhesdurtyigras beatedotorasi °&1@,ntﬂfd1a8hl@tl0n of the
to 2005/ 061678 [PCT/ US2004/ 042647  The

ol TheberdRalion We PO PR RIS e top of the

react oA ské@nidRehihtvaidmidettyondiihgB.57Frhhs 6NVOSOYivith 40 grams of

was p05|t| oned at the bottom of the reactor to serve

adrienizeswatern Blgfist solutiorpandtseeand:nolutiparwese perabined and sufficient

P TP PR SRRl o oo

_b@blybdermal/@hnisliuh atip@ghation sblusione Tie alumibalivae nnpmgﬁatai with the

rredlan pore di ameter of 77 A V\nthgg 7% of t total
o/ Vet iwpiegstisgseluioneags don g mssaqx@:al agitation,

dcihge%rat% 195‘ aﬁfﬁ'éle%a a% Eéng‘gﬁ?aglfi'%h fcaichl?eal negﬁmcgggfhours Th? resulting

?ﬁ%ﬁm&h@ﬂ Cocd gt oﬂéeﬁﬂ!ystgﬁ 02 gtarhedf madlgmamddltoz grams of
cat wi th the bal ance being_an al un] na

ringkybdersim, awslsﬁwé)alan%hvén& SHBPEe Thﬁmq}}"adee%j : ppdolmscatalyst had a

ok AR b e plfin polt RARLEFV A A® 121 ot hag

a por eThis biﬁnpllesslbmlobstratﬂrthmiepamuom af aﬁ?ohmmeG dictatehéa Column 5
of 98 A, wi.ith 66. 7% of the taqtal , urrb por es
tmetabetaly s basing aors Hiae ABHINMEOR N2 166‘5131’ a?lamr@ tef Fat least 230
wgthin 24 A of the median pore di ameter., The m ddle

cat al yst contained 0.02 grans of nickel and 0. 08 grans
oExamplelfd dﬂmta@f gCemdoF eedWidhyEhree Gatalysise Avmbualacreactor with a

be| ng,.an al um 15. A t al st/5| | icone
BoRSeT Ao e iR RisBed b RITHOMIE BricHee

%ﬁ%kﬁn&@i‘&?&@aﬁt aZémyét%ea OTHR GatAlP§ bed %ﬁ F6nd H5OMBng the space

The“top catal yst had a pore size , ..., distribution

vibehieen ﬂremeamowcll end am fnmepwald of ﬂ@zeactorawﬂl casalyysts ardysilicon carbide

t@ﬁ%@y gﬁg@o Miﬁgl’l%ﬁ,l ‘ﬁgﬁ%r?lgjer C%é.mg]ﬂc}éflﬁ raaYrElde is'Belilved 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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15

support. 20 Silicon carbide was positioned on top of
the top contacting zone to fill dead space and to

0 YRIsAG1698 Pr eheat zone. The catal yst bed was | pa@g®2004/042647
into a Lindberg furnace that included five heating

zones corresponding to the preheat zone, the top,

m ddI dhegnulefoed Bnw te HinTaeenyasisprdbe (it B trfhe bottom of
X e fd F e 110 Qerd

SHOBR e, S S AR B S o g e

\bottdmmgpagen tpasm aitalystisiticon narbide migxture (d2cmt) waspesigioned on top

(o e Sisapmite opPRa Ry Enthinl 2omb, THEQTHERG agvst had 2 poro
%g%ﬁdéég{ibﬁtib% witl® b B pr@ biahsidr bf 77%&%% l%fbf ®e fot® number of

Ing zones were ‘i ncreased to 204 C (¢ F) over
Tpobestin tleensbrén sizel distritafion Gating aPotodinmetenmitsin A Adifithe median pore
204 C, the .contacti.n zone r.e incrgas
idawgﬁre,{ﬂg hqytopbc%@ggéo?@%a ,Q)V@gtgrgq gf o@%dma%% 8.025 grams of
E): ] ; : ned
ar%mkggger@%g rofg%mwgf—‘, VABTtha Bhllafick FesHEm MBMmeha ippéri ne

ur, then increnentally raised to
370 C 4 #A6dIE catalyst/silicons artidriminsing (56 ca7Dwes pasitiangd on top of the

ours. The contacti zones, were .allo . I

HRHP ROREHpB PP doeh FUGLIE CONREHE 18Ps 1hp SRgE bofafyst had a pore
tdhee dRthibuiitin Witk b @ di@Spdrb biafifetd of DBEX) WitP66:7%4i of thtotal number of
oven at a tenperature of 93 C (200 F) for 12-5 hgﬁrs :
tywrésdnhe prze siza distilsuionhaying g porediaggtepsyithins 3@@ gmedian pore
PCT/ US20Q4/ 042647 ' i '

SRR R D5 ORI D P R b D s o
re8sh@num pererah bdeathiyer withahebalatvedueiiy dnrwhupimatsepport.

zoné, top contacting zone, mddle conjacti ngif‘-i z%j;eIit f:th

bot t orA éemeailysHsicpae earbideanixbire %n’éw.stpo opgfLot top of the

. { ;ﬁ_@ﬁ%eg{ogp}gﬁ% ﬁélix#,dtt% ik téﬁ?&mﬂ&ﬁ?& %Sﬂ@ orid thh cB@KRt Bid a pore size

20

23

30

he presence o ydrogen gas.

Gastinatiomngith acesiiin pore diameter ofd 92 &l dnshentainad G0bgrams of

hydrogen gas to the crude.feed provided to the reactor, . .
- YD o 5 2 G B (e pee prinagly o s dhumina

pg:uﬁ?&‘t”e was 6.9 MPa (1014.7 psi). The three
c acting zones were heated to 370 C (700 F) and
mai nt agitiesh edrbidé6vas position&Din topwi the tTp peipeting zoge &9 fill dead space

the three contacti ng zgnes re t.hen,ingcr .

P00 AFE &S & PFFEHERS! | Wﬁé‘@@’&&é‘ff‘éé@"%‘} 3‘%3%(%@5% furnace that

f i i rEheat 06ne5 B tdP, middle, and bottom
h%Elru gggﬁﬁgﬁé%géag&%%g&?gr@ tfl)gg%) h%%ar s,negnd tﬁenr:l11 3;4

GeanfatfAng rodesy aigihe bhdomsuppoThe total product (that is,

t he crude product an ex| AT
The t’ggea‘FEE?JV Vot i v@@@qﬁni%)rlgﬁ%ugcgnqt %gaosggﬁsgas-: F%S?J ol% hydrogen
PRARS: £RAIVY R hydréechiRs @a6 tHel cpuiadtisepateatpa rate dbNES liter of gaseous
total product was separated into the c¢rude product  and

gaixtuegsr velpme (md.)oh @otgl_ycg_taéyﬁp (siligonrarhids was PRt cqunied as part of the
L'Y,&ﬁvm&@ CARIS L TefiBifittd offile Lol a&%ﬁ%ﬁﬂ%s}’\@%ggﬁﬁéééém 204 °C (400

e Ccruae
pem)iRe T Rbinandeld/@aan4 0 foe2 kours.nAfter heltlipigtat pé4 8@ thegentacting

of "conponents of the crude product. .. The result,

| Eenes wery increeseddpersmentally do 4 g‘r@%ﬁﬂ ob) af\ﬁefﬁb%fulo & (50 °F) per hour.

PehéEd LfSntally raised t

oSSR i R GRFRA o f WP PR b PR SEkBaly isd t
370 °C (700 °F) over 1 hour and held at 370 °C for two hours. The contacting zones were

allowed to cool to ambient temperature. _
Crude from the Mars platform in the Guif 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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As shown in Table 1, the crude product had, per grain
of crude product, a sulfur 20 content of 0.0075

a8 Bos/o81d78si due content of 0.255 grans, an oXy@eA/US2004/042647
content of 0.0007 grams. The crude product had a

ratio of MCR content to C5 asphaltenes content of 1.9
groperties Bammrized g Tabind, FIKT. 4l Tt amdsdepd #is fafdn 4 toimof the reactor.

28 srire bt Bt HUGha € Erelent phfie 485 B4 DaYERE middle contacting
B8 VoRbh ontachiBZone, wed Sottoni muppoenglibe rhctbheThe edde feed was
feed. The cat alo¥st s |lives may be 25?5}%{ el at ed

> ({o t{}e
wcenieeted witheeash of the catalysts igthepresence of Bygagsngasy apigeng

| i .
FEndUL o SO Dol 508 Tt bt oreactr
(\ﬁas's)zsmﬁ-"/m’rmz@uoe%mm), axg{sghwas:i hdeaﬁcqmss:m-e Wh&a?.Q MPa (1014.7 psi).
contacting zones described ,in ' e Plot 13 o
ridstaee GPBtACTHAE ZAREP wgee heated %517{’1 B (7010 and maggf%p 370 °C for

er I . . .
RGP o e OB on P A g i miisind
dn 8 follpwirg seqoéncehd7S Wh(ALS 7E) for K60 BT, anid thene388 °C (730 °F) for 500

o0 P55 ) e SRR SR Rt 33 2000 b,

est | Mafye tB{%ﬁ‘brothEt @k &, el &udeﬁfrgaﬁet bild gis) eRBed b ahtdBist bed. The

had not been affected. Typica a pilot unit run

ttotabproin@oes-i850dnced inte 8 g@&iiqw'lda:&l@sﬁ separatoye hix thefgas-liquid separator,

C r.ci a eration.. 6 2005/ 061678 .

SR T oo 56 Ropatetiq Bt PRGARE PuaseR R s, Sesimgut o the system
RN AGsLRA HyemassUltey bafebliet. t Gadngtiggihalsystmiwasimghsared by a wet
pore size distribution with a nedian pore_di aneter of

destinaert TheGrwdeapradusy aas periedicallyanalyyed to deigrmine & wWighbpercentage

Rt5Ppit ghho ks (RS Ay e irg A fgos of i determined
typdight fexERGIgeObl udliRents, Chederbducs pZeperticstard umtrharivedl in Table 1

having a pore dianmeter within 45 A of the nedian pore
difd¥etér, with controll éd contacting conditions, '

pr oduc 0 . ;
oroducts Rttt GaleSrobd ool s gl G product o sl
doatkne bf 08T Lgans] atsidue yonterst ofdi 2f5adrares). anThxygerceantient of 0.0007

product_ had reduced TAN, .re Ni N Fe cont.ent ,
38 e e PRt Kt Tt MU GRS P AR fontont of L9 and
r ' ' idi RS, cont ent
and‘aﬂhaeﬁ{'}sc% g@@%?é%ﬁ%@?ﬁﬁéﬁ%%?&uct \%lés. 90%

- 110% B lives of ther aagdysts wereaketeriined byduedsuring a weightgs average bed

6. Contact,.of ude Feed Wth. Two al ysts T .
amgops oW ATV et mdenelh b Bde Tl He Galfts tives may be
QL& tolthe RenFREAGreBTHNERRIRD baBOItAs belltwed BRC NEatalyst life

apparatus (except for the nunber and content of .
odeateastsi 3§V ABAdngreasent BIGi St is g graphinahtppresentation ofMAddH versus time

of.., arating the.total, produ n . .

D S8 rroiithent G sPiga i e @tcfifk 2l Hoggrived in this example
dES €13 RPresthtERAIRERAZE WABT bf €itf thte¢ PontdtingZones vevsiishours of run
an :,(t]ual vol ume of licon carbide. The crude feed

firro

argoniactinga cruge fsvglswah hmtemaniddls, ¥ hatlem eaialyys. Oyera

he. b f o : - .
REARRL A ey B 1 80 i cH e LS ot bbbl boroimaety
czy 40 dEronRthenelativelp BaBleaW ABTR ithedstpassible tb kstimata diad thetaatalytic

serve as a bottom support. A bottom ) . .
activity of the catalyst had nc?t%een affected. Typically, a pilot unit run time of 3000-3500

hours correlates to 1 year of commercial operation.
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20 catalyst/silicon carbide mxture (80 cm was

positioned on top of the silicon carbide to forma

baid R36d6s2Ct i Ng zone. The bottom catal yst had

size distribution with a nedian pore di aneter O?cqggﬁmmzﬁn
A wth 66.7%of the total nunber pores in the pore

si ze a'imtaxam@ia d:ﬂmdmtratngthat portaetiog dnetrode feed r'mth @R cAtalyst having

hepiiir S bubP i s dnte Alimelisc 1t 1538 JB0R hng additional
NE4KIGts BEVIn g@%@élz@&sﬁ@hﬁbﬂ $ith aWhEJiaﬁ PéreBdrActeEin e between

su port. catal yst/silicone carbide mxture (80

1 80ds Vpﬂsattlmhé@%@iﬁ thegptabfumher oflporasdnthegparesize digtribution

ne to formthe t n one. The t t al
FEfVing § b hber B ATA BEbie iR Bors bintSH) s Bt Btied
dea®stivg c@ﬁdﬁ@ﬂs,@mdﬂc&&a ﬁﬁalH@difct IH&@ HIcﬂId%H the gy pl@ﬁuct As

pores |n “mfore size distribution aV|n a pore
dmgagired )O\Pt , opdafesf/tetabpredust amixpie stabibitwaneeintained. The

o1 BB AR Al 8 bRy R e ke A poncns, e
t fedudal @ygen b@mtem ralauve ﬁﬁhe Ghude Ceud, 0Aild ltldae:esi/aﬁé content and the VGO
05|t|oned on I rst contactlng Zzone

F eQrtent o4 alescga@eepraﬁactms @Q?/wé 18% of thesstrapertion el thcr%de feed.
fﬂ&% ﬁ.bf &%@? o# Pedfe F%Mtﬂ‘*[%t@a{tglﬂswiﬁgiﬂai Pore Size

pDisImbutmm méth 4 MmPMh@ﬁet inzzoRaage Betlvdeh G080t AnThe reactor
su por t 2005/ 061678 PCT/ US2004/ Q42647 . BS-4
f'eﬁ\/éﬁ%% grihe Rumbsrpnd canisp lasting Zonea) catalyst swlfiding
R et Eot ety Pl bt fithol BE sl lhe crude product
cwniea‘he samge zodescribesk indixample 5 cEachgratabyst was nixdbwvith en equal volume

Sulfﬁlort Ofla he reactor.. The crude feed was cont act ed

®t'he catal ysts in the presencé of hydrogen

gas.- THBe srude KA dv'h thE Rebictor Was ORI thedsp bOthk ‘Pé’&tor to the bottom of ;
rati o of hydrogen gas to the crude feed provid to

t ﬂne reagtart dhewgastaragasiiisd it boon 8CEP)in tTLel—Evowmg rhamner. Silicon
d The
etigE e oS BRaE o B bdhiom MR sfabitg to-Sorb b 4 p0Hiim Sbort. A bottom

&l silRDnarbi OB ixEue FPchr)) ia posRibnb® Uk Sop of the silicon carbide to
Terrperatures of the two contacting zones were then

mherntaaiing Zans e he bottorecatdystdhad pgosetigedisisibution with a

ﬁxgdlgn gﬁgl?esdlgrketfep éﬁ?p&%% 8%7‘%?@#&1% g%glﬁ%g&é Egr%sd E% Trl;xfe g)r:)re size

3distribufiédRavify apore diﬁﬁetbpwfthmmrA af tirtmatdisinipo rteldtmaemér The bottom
1173 hoqurs, The total g;Ct exi ted the reﬁctor an
vipdalgst ingluded 0. Bk ergms of 4eHwE>@a v grams 9 alclsellme gram of

f 0.42 and an average API
Séag%mw@ﬁigﬁ%&ggrb?% L gges& ng. The crude p?oduct
had, pAriop catabystfsilicone eaqbtdmdnn:ture Boary vgismsmoﬁed on top of the
sulfur 15 0.0034, grans, of ox en 0. 44 rans
abRitop! Serdaciing zone;fo YRR i fop CRGTAFTEHARE. %“5? g o & pore size
[
Tﬂ%@)ﬁﬂ&?w}&h%gﬂmnsﬁérg tdga!érfe{tﬁ%f 100 BOBLfR 65,79 okie to%i number of

I's exanple at “contacting the cru
fpmds mthhpmﬂeesm:ahsahbmtcm Hastinigragpor@ diametsr peithin 20 A of the median pore

e, Bhe BBl Dol 00 Ririnct Sl ane la ARt motybdemum
g4 'égﬁﬁﬁl of Adtbly#, Wﬂﬂ@ﬁ@ﬁblﬂcé YEing abihg NBiliceh @aﬁld'e%é%giﬁoned on

top of the first contacting zone to fill dead space and to serve as a preheat zone. The
catalyst bed was loaded into a Lindberg furnace that included four heating zones

corresponding to the preheat zone, the two contacting zones, and the bottom support,
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(1014.

20 content, relative to the properties of the crude
feed, while residue content and VGO content of the

cw@dﬁogg@@%ct were 99% and 100% of the respecti i r/us2004/042647
properties of the crude feed. Exanple 7. Contact of a

Crude Feed Wth Two talysts. The reactor .a
(egce S-erude (Msae he}sa‘\ﬁeéhﬁpreper@smwmaépd? J@i’resZ FIG. 9, was
I

R B 0n of e Ll TRECAUE oA hiehiRe BRthBAone, top
wmnmctlh@zm;r’aomm dentactingezbne; andEboanni sipfort Af theudmttﬁle dthe crude

C:- 10 crude), havin 0 ertl sunmari zed in
158 B onbiced b caghs e BRI fr T geORCY $EHizogbp s, The
Thgtdelil g&rftﬁt?&lsf waddidRYeitio o 6 @[og&? ghs %Qﬂ@cmﬂé’ﬁaed provided to

contactT ng zone ottom cont act | n and bottom
sthppmactor vias 6@ Noe'4nf G000 BEFEIDLESN was 1 b, andiuéssimreas 6.9 MPa

(0T 7 pel ThePrG corfig e Zont pog BEReB TRt o CSugGH) S maintained at

S{doBIC (750 08382 hburs. FBkh P&faﬁﬁ%ﬁhé\ﬂﬁo Soradving zones were then
Si The two contacting zones were heated

inoreeiedinng majntained irgthe f(:mng)sequ&ncq G78I°Cr{(525 TH)rfer 1¥shours, then

B0 3 2 Va0 8P 0T ol PP 8 280 B fpa B 343 °C (650

P ERA20ABLrsToRY tdial rah tﬂrﬁ',cifld% ho@spr ocessi ng The
cruden:f)roduct had 1.9 wt ppm of calcium 6 wp

sodi unihego®] pradypiaxdted ilaerr@actaml Vs SSparetee aﬁéﬁfzﬁ@ﬁ% i Example 5.

o1 68415l 8 e DD Sl a8 o 125 curing

gpramsm . YEOcruds grétivéOlad; par gram offcrudepirodiet, Oﬂﬁﬂﬂ3tgramabf sulfur,

%Eérériie"fmﬁéé& Sl b sl Tt 0 474 B S Hesie: A n"ﬁidmonal
g& Jiﬁes% uwm%mﬁtea% ?m%%ﬁﬁ?ﬁi ts with

Si ze u lons in a range of 90-180 A
pr oducHds axamplel demonstmtds thitabntabling the cadledeatl Wihithezcatalysts having

reduced .t ot al jum sodi um,. zi nc and t assi
ot Bt Aittione with Ao LPATE Hiamalein Stds hetvemp-180 A produced
(3‘\.1 groﬁﬁ&ttﬁi’cthaafa bR TUOE et NINEFE céftéat, 2da reduced oxygen

% of the respective properties of the crude
f@&atbnt Eslatipd toshe pmpert@a of thetcrugde feedorvhdls resider aantent ped, VGO

gqn%/ péﬁl}?érﬁﬁocfu&g 99}‘3 B%c? g(?qfo ? ch?Reg?‘é"r properties of the crude

nggedper and content of contacting zones), each
cat aI yst sul fi d| ng net hod, each tot aI product
e o Feed atalysts. The rearips ppparatus

qp% E‘{% r 8% &% r cqlté gé éfecbaloy lt.he total Product separation

emxe na vo

rlﬂé’dh@d,erud% pradic aﬁm]bfslﬁ @nd Q&tﬂlg}ls’dﬁllﬁding meftiod werattled sante as described
unl ess otherwi se indicated.: The crude feed fl ow

tlﬁrﬁﬁﬂgﬁ’lf‘e@tch reactor was fromthe top of the reactor

to the . L
. PRI R S RSB, M85 ok, G 10
awiofed eonthe uppof the rézetdy. Thactude feeadd]ewdzothtomgh Zhe preheat zone, top

contacting zone and a top con ing zone. fter t he
ORIy ag 7ae, POGHB COMATIEZORS S 4d beltosh supportof the Factar: The

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 run time was 1007 howrs.
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were placed in the contacting zones of each reactor,
silicone carbide was positioned on top of the top

CRBlB6d0cgrszone to fill dead space and to serve @Sy/ds2004/042647
preheat zone in each reactor. Each reactor was | oaded

into a Lindberg furpace that included four heati n%\P i
zones ddercaisareducyhadan prerggechaliof Polfandianaverage API gravity of 16.2

.aCLi | .
OB e 0 AT ARl B o mium,
C attppnif zinic] ardcgwippnb ofipotasgsiinur The (rde praduetdsd, per gram of crude

GaRE S o S L8 i ko VD, w0
d _ » Y . :

R, BT iyt ocl 1 B0l LT e 3 n 1

mdlDybdenum cat al yst/silicon carbide m xture (12 cn)

AR B SRR B B i
U RetalySfd wiPhird Sizk Atktd\ifons H‘Sr&ggb Hﬁg?-g gl:ij”ACﬁ{)éﬁééﬁta dHadk product that

a tot'al content of 0.04 grans enum per gram
othad atreduged TAN, atredured bathlarabodurh esodgios, i and potassium content while

i ncl.uded t 0. 50 f | ym . .
o SERie Y570 Sontsntygnd Bsuiie soueal tin CudbpRuRousrs 6%, 94%
| AndX eI of 1 regiecHE BlopbiRf ok R T, cobal t
catal yst/silicon carbide m xture (48 cnB) was

e pacil1.nCpntachof & Crode Feed Mjth Fnux Catidyst Systems and At

, It _catalyst,jncluded 0 143
oAl e RIS Bach &b b Bl x4l thcipinber and

g careentaif coﬂtﬁ@tﬁ% H¥nes), Bdchitatalgst bafiaingendibdd) @acH totd] PPoduct separation
support. bd?num catal yst/silicon carbide » P

ninetinde aleditza%b% eedyss analyinwere the sares afsscilpdtindiamgle 5. All -
SRR RGRL T Uik MRS ARTRC 2Rl fcuticeot

mphy batelysidess athestvisa indiesied. i Tedcride febé floanthmmgh @ath rgctor was

zgne of EX le 8 wa i xed with silicgn carbjde and .
pg@?‘% \?‘Gﬁ%"f@f FREtop &7 ﬁie%ﬁPﬁ‘&\%tﬁ‘“g’reﬂgﬁé sglﬂe@ cafgldgmposmoned at

f . .

PR Bl 0k B R BT Kbt o
positactongedne and & opwntasting sonea cAdfterghe catalyst/silecone carbide mixtures
D e LR S S5y it on o

IbRIRR 16 catitadtRl zoAOd Bl AdadipadPardfto BEIERHSR Pi’b?leat"ﬂohg in each reactor.
t he balance berng al um na 15 support. A nolybdenum

c Bachi spectonivhs loededimbihi Hindbesg fumace th2t ineBidedfimir heating zones

i tioned jn,the.t tact | __Th | yb
C S0tnt<pOEp ok Bebiebrond Bk Ao iR Grndiy o T b e gbport.
Exanp! én Bxample8ysteuhdaliihdd BolyBanuRl/mickel cialyst/kilici carbide mixture

Mexico) was filtered, then heated in an 20 oven at a
ates pogitionsal ig thebutan) cordacting zpne. hBlag eatalystringluded, per gram of

t
P et 1346 Bt Bl FARLR o7 il e, Y 0,021, s of

f plekphbiais, with the balance being alumina support.

uRecal ci ed

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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fed to the top of the reactor in these exanples. The

crude feed flowed through the preheat zone, top
oWola6d/degrszone, bottom contacting zone, and botg@fisz004/042647
support of the reactor. The crude feed was contact ed2

w th each of the catalysts in the presence, of hydro en

gas. 2B Hxsmple?) angmealstned inolgbdennmécobnlt §&tﬁh§V wligmy ‘éaﬂéiée mixture

2 @gl ?”ﬁgg 8(\51\% OI%E d}%{é rer%glg Q‘(‘%‘%ﬁ‘%&ﬁﬁj %@@gm&iﬁ liu’tuﬂ?bde:num/cobalt

Rfatd ﬁxﬂzlﬁ&edﬂmﬂ‘.& grams bemolyslefiufl, VD43 grhﬁﬂslbf éolpali, and 0.021 grams of
was 2, - durlngtheflrst 200 hours of

LHS
dﬁﬁ»ﬁﬁlaqmwuthah?dbaﬂ%ﬁ beidgalwaingsuapast-n" 1 for the
Cont ach il el st o B SN €2 i) vl positipned in the top

cntaatihg dene. Afteanol§bdennalicaal yRGvdshite Sammpasriatthe top contacting zone of

al | ccint acting zones were controlled as follows: the
%@ure in the contacting zones were raised to

o e

E:dan@lé 80tismixedwitt sdicoR ¢arbilef amd potifidfedimths bothaioptadting zones (60
85 C (725 C), held at 385 C for 200 hours; then
r%‘ ed to a final 73 WD 2005/ 061678 PCT/ US2004/ 042647

tenperglpiaghpid 1 ﬁ%ﬁ dhcdléiped Qolﬁﬂﬂnﬁﬁhﬁc]él c&"tﬁ?stglﬁdbhe 3@(@1&3 mixture

hours, for total contacting time of 2300 hours.
c(|4& da *bwesipasitsoned i theehoitton ermtdcting reney 7B uncaldined m ne

Tphl by SRl RS insRitet. oa B4t G iESH, C0Y Bratfiotilybdenum,

f 0 DAHE bslakd 4l
% A L 0l IR, 6 S duin

Fugport2 is a graphical representation of P-val ue of

tezghc r‘%{qﬁﬂg{’&g tcﬂéatl)%t/h%%g@ﬁg*de@ﬁt&% gﬁ c%ﬁ?}‘)as%ﬁgiﬁoned inthetop | ..
oueiRtifig echd) aFheanMybdenbnecatdlys twds essande 43.in Blédtbp cddi@eting zone of * -«

142, 144, and 146 represent the P-value of the crude
@%Riﬁlﬁct -obt ai ned by contacting the crude feed with-

e AR ML RO IS s e, e b

vedach tenqrmtmecbf@fi °gt(20e &8} for 12-&4ﬂmursda1fm1nyﬂt myhfeed;for

Ex I n EX le 11, the, P-val
Foepmigrs b-b Bavigs iheopeien omumIEd (bl BIO- o Thipide feed was
(B QcpthEQ 5 8F the ?éad%? MPleSe éﬂéke The\eRhdeSe¥PRowad through the preheat

From the "P-val ue the crudé product for each trial’
| ZOnmstyp oentactingrzoee, holiam ¢omtacting dene] Bnd bettbri suppmetrof the reactor. The

A A s L AR i
mg cofidifibia fot 8achtéi@m?1e)/ﬁéfé%s FlIWE rafid! IE I OgknCdas to crude
r emai ne con

relatively apt during significant
fovd ding onasivp ves 160 Nowe 561000 ﬂ@%armi%éhq@tahpnesam@iﬁeach

upracen S MR OPTHIES, k) ewa%%@k" GfedhEfitt #fpours of

(coh%cﬁmg, 28d Viehdbwered fio 1 IOYEI for the)reﬁ@fmﬁ@b’nt&ﬁhgl kisteh. Temperatures
systens in the presence of dr ogen Pl ots 148,
&0p l%p»rw

m@lpsntactlr@zmewe@em 59(65% ylz“i}rf@g Ecogkactinge 4figy 500 hours,
e f atal

ct@@ ehﬂ'&re 51 alf{dﬁ%%é&g %gnér@ e"{s?%g g?llﬂgdg}eﬁ as kﬂfo»ﬁs gﬁ 6%121 erature in the

Lu@hﬁleﬁn@zorﬁs were raised to 354 °C (670 °F), held at 354 °C for 200 hours; raised to

366 °C (690 °F), held at 366 °C for 200 hours; raised to 371 °C (700 °F), held at 371 °C for

1000 hours; raised to 385 °C (725 °C), held at 385 °C for 200 hours; then raised to a final
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crude feed over a run tinme period of 2300 hours was in

a range between 7-48 NnB/n8 (43.8-300 SCFB). As shown
iWwoRbésnslers t he net hydrogen uptake of the cruded®eeshoos/ns2es?
was 25 relatively constant during each trial. FIG 14

is a graphical re resentséi on of resi dug cont

nt, .
cePemEa of AOREE 610 *Chand beld 2899 ¥F Ter 200l oot ajtotal contacting
(4R un time ("t") for each of the catal yst
st)lllgféir‘rg?(gfﬂ E'anpl es 8-11. In each of the four trials,

t he crThecide grulucts aetraperisiichlly analyrehto deterBiae PABG bydrogen uptake

the resi due content the crude feed. Plots 156, 158
TiBothe saie e, doune, M0 dAeo resiine Carient aih BXiERR oM. Average
Py ' ARRUAGAIRIprbFocdlliH #RafmBRY 811 1 dte 1i8d in Table 5
cata ys{%g’gfgit%g%gﬁ%fc Exanpl es 8- 11, rlespec i'vely. ,%\s

sindi#y. ibh. FI G 14, the residue content of the crude

pr oduc enai ned rel atively constant. duri,n D

51 O 1 TG 1 BierarbiRal ToPIoGsiptar oiat-valkp &f tferade ppoduct (P”) versus
%ﬁﬁﬁﬁ&@“t”)&ﬁ%&ﬁ%@ﬁﬁtdaﬁl‘%@é SEE A 8-91 AThé ¥k feed had a P-
the crude "‘product ("A API"™) versus run tinme ("t") for

eealbe of attléwst t.at Fots 146G )92l anid EGreprasentghe B-valeqf ¢he crude

74 2005/ 061678, PCTI US2004/ 042647 ., 164 6 16

PRt SR oAt PR PO (R MAPRE R SRt sYStéms of Examples
o] 2 ireipEctBie]F OPS:AB0D heuris e Povdlgeof 186 drude phodudEremained of at least
cat al yst systens of Exanples 8-11, respectively. In

ehé Hongatalys sysems of Exameles 836n In Exaraplerldethet?-yelue was above 1.5 for

B Yl AL sb® ST (2300 ool oy 1l 1, e Pvale was
41.4. desth @lesP-valie of fe eadestodidt for cch tryalSit ey bedipferrdd that the crude
to an APl gravity of the_ crude products jn range

f fegfrirpaach sl remainapbrelatively stable dpripg, F%ntﬁ‘ah@e(?qrsexmple, the crude feed

._ 1&1911})%%1.{83 ifs%éﬁlilfteﬁas HoWH ih 18 13,He PIAAR Jrefforudd fodd@ remained

IS a grap répresentati on of’ oxygen content,
exciativeBamnstanydirlgtsigniicaneportigns ofdach féal cexeelpt ip Exdmpie 10, in which
("02") versus run tine ("t") for each of the catalyst .
sthedatalugmersassth) es 8-11. Plots 172, 174, 176, 178

. repr esggj_, 18%¥ Q%?ae@w Rptesiitalidtfofdey ﬁ?d&@eﬂ’ﬁ?ﬁkegﬁy crude feed (“H,™)

20

25

30

obtain by co ting the crude feed wth
cutralsyrah timyes{ ‘e irfordbuoatatpst eyst@ng in the pessprostaf hydspgergesh Plots 148,

C rr.oduct had xygen .cont.ent at st .16% qf .
e Bsa 88 reesent nel BBl o R TR by Bt a5 Crof feed it
CORh R the htlydt 3PAEMS bPPX L IEs1819; @%@u’ﬁélﬂ.”ﬂepﬁidr%@mmake bya
of crude product during each trial. As shown in FIG 3, 3
16ude feed exgnrnindime periodoff 2308 hewrgveas ip asengstberversri nddNm™/m

Pl SRR A Sy PO, e R AR Bl ABRE b W oryde foed was
Creltdive B conbaht dleiraath fiags that sel ected organic
oxygen__ conpounds are'reduced duri n_g the contacti r:j%ﬁ i

! )yvelght

Si nce FKN Mds agranbiqabreprssentation ofagiduecoiigntaxprosge

be_ i 0f | eps ! , |

ol P bRl CR5L PP AR () AP Ba U Makt ssoms o
SEkanpley 8114, G eschidfehafonr frhild) theydriude srodtetihad agesidugasontent of 88-

ds. 20 I.n Ex | 11 t t
R W T I W T A

08 Py Doyt 3

M3ftenmsrdfdidampdes 871, Fespeéfveba sesishmwit iIndFIGe i 4lthe msidub eontent of the
cr uge . . e . .
crude product remained relatively constant during significant portions of each trial.

FIG. 15 is a graphical representation of change in API gravity of the crude product

(“A API”) versus run time (“t”) for each of the catalyst systems of Examples 8-11. Plots
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feed. At a tenperature of 399 C (750 F), at the sane
pressure and ratio of hydrogen to crude feed, the

r Q@b edies crude feed MCR content was 25.4 w9
based on the weight 25 of the crude feed. In EXPCT’PSZOWM%‘”

. , at reaction conditions of: 371 C (700 F), a
pr 164,5\$6el16f, 180 gepyenent APDgravity péthe c raduciobtainst by contacting the

YHBIE 1 Bl A1 (o St o APRMBLLE 1| WD AT 10 LR of the four

bmﬂ each ¢rde pRIJYLE hadfa Vikwsity iitkerange Gdm $8.3-92.7 cSt. The API gravity
tenperature of 399 C (750 at the sane pressure _and

r 8f pashsrudsprpdurtnincasel by hé & #dslggreene ThemgraapeshABE gravity

CEUEpERACMASNIAAN 10 o WL SR 295, A
C gravity fire thils fdinfe is0Y 0l 7%l ofihie SARIgrestyt dfahe tﬂilde feed.
[.hed Col unms 6 and 10 netals cataly

uncal c
fact | | Fi ok errahisal seprescaiadon aﬁowseﬁlcgw@m expressed in weight

| B Gt 1S B SO e g coly

' Th}@m:eodéﬁmqﬂeaj&-ﬂﬂm Plotal 22, R4t 1760 h’ISampraséntang?gmﬂebntent of the crude
fee elatle T TAN of 0. 8) wth e
o™ %ﬁ? %?%ﬂ%@&%&ﬂ%&%@ S’ﬂ@‘e‘hﬁ F%tab’é% DY of Examples 8-11,
MR éc%’v@!yn QEaEH eride PHEducE RS Mé)@lﬁa{x’ EostEslof gﬁah‘f ’% of the crude feed.

sta ility and wwth'relatively net
elkerudesproductdd anwdpgey wotant ipa tpge ﬁlomso ﬁﬂlfbofﬂﬂ 157gmums per gram

1§ e tref B g SBOTRRL S Syt gk 1 B R B cPRlepFof the crue

Zﬁmdﬁ&%ﬁiﬁmbb eelaidvaly BoRRAE aﬁ@&wmohﬁ%ﬁbuﬁsuﬁgeﬁae The relatively
Specifically, as shown in Table 4, each of the crude

pﬁ%t?@t axxges cprisateiahe wuda produgicdentongiraigs thatigalegtesd erganic oxygen

A A T 25 EA R e

- CEXﬁtplés‘; #dnaybelindetreiMbatag deabicl Sdrtidh B e rhdokylid cobfaifing organic
nost 61% of the total NN content of the crude feed,
WAKYEEN GRARRP RS a5 reduped selegHvely over the nep-gerbox Wiccagfaining organic

B%n Omggﬁ.éggverage resi due content of each crude

90% of the residue content of the
crude helexhmpléd ] sateeation VéHditomstafnd 7 107C EHOOIFFY, rastessure of 6.9 MPa
p was, 115-117% of the VGO confent of, the crude
PUBIA T e St il Ok e o tesd oh Sunar 080 SEFB), the
V‘f%ﬁuéti’cﬂ ofbf8eFeed N’Eﬁ?&:ﬁt%t@\‘r’dstm Ptk ased b‘ﬁjﬂlefv?éight of the crude

e the viscosit each crude product was
nfEsd As%&mmramrmﬁiﬂ%’ﬂ (750 FF), hicthe sarde pfesmute aﬁi(mmploé' &ydrogen to

papde Tse e B B TE et RECR CopiPatvas L ithrbiced op e weight

Aﬁfth@g@ae;&g A Wth Mninmal Hydrogen Consunption. In
Exanpl es 12-14, each reactor apparatus (except for

nunber In Exsmple Rt asmeactipn conditionsiofg3 HoHe €00 °Eacarpressure of 6.9 MPa

Q0B b R S PG o GG o SRARINEE o SeFm). the
t ReuGRNRf asudddesd chme@mgm wi%e, bakdd &ﬂﬂ@'wé?g}ﬁ of the crude

were mxed with an ual volune of silicon carbid

Theed. cALtempesaiurel va39 °6 (@3R FF)r aldbe sameprossuroand nano pbhydrogen to
oém%é"%e& R fActich &h&u&’ Okts ﬁ(ﬁi cénngntr Zi| wt%,%a ciC on the weight of

the crude feed.

This increased reduction in crude feed MCR content demonstrates that the

uncalcined Columns 6 and 10 metals catalyst facilitates MCR content reduction at higher
temperatures than the uncalcined Columns 6 and 9 metals catalyst.
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was positioned at the bottom of each reactor to serve

as a bottom support. Each reactor contained one

CRit) Agébdigrszone. After the catal yst/silicone cargif@s2004/042647
m xtures were placed in 25 the contacting zone of eac%
reactor, silicone carbide was positioned on top of the

h
top cdomesceranplossisananstrate that gantactof aceuderfged witherrplatively high

" AN BRI 0 831 bl G AR prolie i (108} BHoglB while
heatintaiizpthe srucierfeai ot qbtot:ignct mixthide &tabilith a_n}drl] \m'thr‘relgtitrélg small net
contacting zong, and the boftom support. e crude
f Qg5 ug it §@?%ta?wugﬁ PESUAL RIPPS gs Wﬁ‘lezﬂt }7_5"[5%7@9(? of e same

r 0 . 0 ]
IO AL BOREn 98 Al kol o) BBy it 2
si30Vcafthe sandprdperties bbthecinde feecht act i ng zone. For

Exanpl ¢, 12,. the cat al yst s . the vanadiuym catalyst a .
pr eggr e?‘ﬁcﬁaﬁﬁﬁa}@‘?{"‘l: %eeﬁ‘?&%? 8¢ _e?r%‘ﬁ'lcésl gstproauced with a
WahSt Eﬁoﬂ%&?&éﬂ:ﬂéw%e ERl8 ek oP Rt lﬂésﬁ E@'N?Ha/inﬁ (F5°8BFB). Buch products

For he catal yst was t
mbkg ol everage BANdfiatrmest 4%oyof theasrugds fepdrand anraveragerpitel Mi/V content of

76, WD /061678 US2004/ 042647 . Th tacti
¢ SR W oF B WL SOREDY gl GRe oot BHIE A tpigifs P-value for
ofthd i fed of SbdveS. CriedRef-98 fesitud\CoHRHt 61;@&1'9 @1;{:113 drddiict was 88-90%

was 160 NnB/n8 (1000 SCFB), LHSV was 1 |
pRéteuesidugerntzng oftbg cruderised: T gverapad/ GOrepnient efgeach crude product

z o, ed - nt.al | t 43, C (650 Qver
R 1 EE VG SR B B ahuad Bad s Toe R AP BTy of cach
f @fude pretvat wad1T104017% 68 118f ABOGatiersBthe ERide fedd, Gdhile tse viscosity of
exited the contacting zones and were sﬁepgar ated as

d &3y sridagprioduct pyas gh most4S'Ret thepdicesitnofitbe sridedead: ng

:C ésrﬁ- SCg&ta% Uf s ?ﬂ'uﬁg Fe e\ﬂtﬁ E‘tam_ § -§ Bbre Size o "
. ( DoEribGHBh Withch Media Piste Dipmethratf Atdcbast T9NA OWith Minimal | g

I le 13, t t S In a range from o
. My aan Gongusmpison. 1% Hixaiplos acspachiactorapmariiekexeept for number

20
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Q‘Z&ijeﬁtcrﬁ%@' C@llta-éﬂ}ltg: inba@sg,; @a{éﬁgatf:al" s éﬁ‘g@g%némm', g%@é@bﬁdum

during contac W th

weégatm@nundt?mmﬁ aach cnuba);rgchlct amadytsiswyehe ;ﬂ;nﬂésm‘nm?escrﬂmd in Example
i -0. Q5 NB/ 1B 10.0.6 - Q. 36, -
oor Al G biepived Rt tnsdiel K he GhALEor caubide. Khe pryde feed flow

atd e Fedct@ Wdd fEmPtHR: tofy bPtRe rBR:1d196 HWHHOBEHF tHO 1By, Silicon carbide
val ues during contacting, it was estimted that 15

hyMas podtionedst therhettateof exch rdactor i servof askohottonnSippsrt( &sch reactor

SCEB). duri n ontacting,qf the crude feed,and the .
 Sbipf b b BhB Zbad Bt i Cegp Aoy Rt Ntos wre placed in
C thetoatak il 23e@iRact Rastof) ¥ilicoSeEurbide WRis o&tondd d@p of the top
process relative to' an anpunt of hydrogen used in

c evnfemting gang toghilb deaskwece and teyseiaees p prbent;Zoas ieach reactor. Each

dj [ .
T AELN R SR o PIERE BB e Pk bRy o comsponding
ofo the prehsatiZoge,ahe cotacting Qode dnd ki itloyh suppBitaThe efude iged was
crude feed with the nol ybdenuni vanadi um cat al yst

premerteckivith eacharf the eptelybts i the presenq] afipxdroges ghvver |
than t ﬁg%g%g@iggﬁ; sarsfdéc}@gpgg () R BUSEEndd R0 BP the silicon

i ndi vi num ca
carbide to form the contacting zone. For Example 12, the catalyst was the vanadium

catalyst 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 the
molybdenum/vanadium catalyst as prepared in Example 4,
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" was positioned |
; 1Ee,ss hydragkm mlbermbd nﬂhap;cs:bimlahwtn aparhinde oﬁh}«lrugen 1(1s36 in

Exanpl es 15-18. Contact of a Crude Feed Wth a

Vanadi um Cat al yst and an Additional Catalyst. Each
reaciofsoaear at us (except for nunber and contentp@fius2004/042647
contacting 25 zones), each cat al yst sul fiding nethod,

each tot al product separati met hod, and egch crude
pr oductbgfantpeting %ﬁ’é‘opﬁ 1 P&@ ]é’eis‘l:WP@e"é% Hoves: aagin ef bydrogen

q tﬁlelcnfd%tigéd/%?%g\é@ ESthIrEStor Wi fh03hh? d/ﬁprczméttﬁm MY was 1 b7,

une rati arts sili1con carbi to 1
c abhdppestureinaes S MBa B Fpsi). n’fhmhwdung' henes deehéaee:ﬂmcrementally

{ ‘%{" (RR0PBH 6 o o5 i And SiRiE R et B s Tatg20 hours for a otal

ﬁfg@%?%@ﬁo&r?e bottom of each reactor to 30 serve
ottom support. Each reactor had a bottom

c o nt ac {lioted) prolnets axrifedithe epntactingznien gnd weresepaibied as dbseribed in
aced.in t

B4, e st Sk fuftha b ing ek dBieem e P gach catalyst
V‘@fsl RS Id E’Qﬁﬁﬂe oD, AcPR {%g&ﬁ‘ﬁpﬁﬁ@Wﬁ?ﬂWlﬁhﬁﬂn}Z@@?SCPB) and the crude

dead pace and to sServe as a preheat zone in

eamduﬁ’relmdtaoTAN RASH 5 da cEmmNVakB ingthivsliogentuptake »as\ia range from 2.2-

SRR IEs ST R H5 B8 g BB o 00 Ba IRk fom 0305,

PheReRhplé QA eduringContating 6Nthe ChidefedPRRE the&ﬁdlybﬂ@mn/vanadmm
bottom'support. 1 n each exanple, the vanadium catal yst

wedtalyple petrhydragen yptake Mee in 2 FAnEg gt .05 Naim'iie &b Nnt'fm’ (-0.36

2SGT B SCER AR Behide dintler R AT AN DT e e from 05

was  pogirk uwmdhydro{gheuﬂi@kd v diiag tomgetan &, wasestimated that
the additional cata bei nqg%t he ol ybdenum cat al

o PR RRIVES ERER GO blal W B3 .SGHE dring gantacting of the
VaRAg Ry and @ﬁeav%ﬁﬁlélﬁi St gﬁg gfe?& | ngﬁzﬁr&é&ﬁ 4&@)@%@1 acting allows

positi,oned in the bo contacti ne

m epﬁenaéatﬂcassm IMPEPYA RFOPETHEY %‘{ﬁ Fdantagy ¢ réquirement

C%rqés\éfw g@&ﬂﬁl‘?ﬁ’g &Bﬁt&cﬁ%g@fd@%’d&?éééé uﬁ%sﬂsrbf@f& 2 a crude.
/'silicon ca ure

. The van um Tatalys rbide mx
C n) vvaadpjnmnaliljo wentactrofitheecmde fasd witicthe ngalzbﬂaemn!mnadmm catalyst

CHOBAR 4B BoR e Tho RS b Bl e AT ANGY e procue
WhioAubdifiéitl dhd in@Ridual Hodbishurk @htalyst. e

rml ybdenum vanad| um 15 cat al yst as prepared [ n

e g.ggﬁg;ti Sﬁ%é@yr&% Reld e Q&I@ggg@@g@wg% of contacing

|\b¢‘ne¥)} edch ddtayshsulfidigdficthod) eactifotalpi@lvROsEphiatioR thektivd, and each
each contacting zone. Crude (Santos, Basin, Brazil) for

peadugizmalysis ware theysamegs dpucribpdin Bxamile Sz Al caz@wﬁ were mixed
=
T A ik B e 1508 i

cothepwikd imdlcateﬂe Thb etude fecbiidvatd tael rémbe, w&rfﬁbﬂ@ ﬂiettop’bf the reactor to
support of the reactor. The crude feed was contact

thP optamypfihe ReR@OL: AYilipom sarbids wa pogifiered at ghedrotiom of Sach reactor to
vver v %&m \@Bﬁa%&bﬁo Gﬁp gh& 4 95’!:7?0[;1 QbntaAfE 2% 4R4 & top contacting

rat1o
zone. After the catalyst/silicone carb1de muctures were placed in the contacting zones of

each reactor, silicone carbide was positioned on top of the top contacting zone to fill dead

space and to serve as a preheat zone in each reactor. Each reactor was loaded into a
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gas to the crude feed provided to the reactor was 160

N8/ nB (1000 SCFB) for the first 86 25 hours and 80
ﬂgﬁ"é% SCFB) for the remaining time period, éﬁ%ﬁoomn&w

was 1 , and pressure was 6.9 MPa (1014.7 psi's. The

contacting zones were heated increnentally to 343 C
( §mibeye fieace shaydndluded Joun heating Aeneseprespondiag 4¢ thepmelsat zone, the

f 0 urs. These exanpl es
dg&n%gglﬁt%tﬁg{oﬁ %tah%rﬁ}eagttt%%&gpgﬁude feed with a Col um

5 met alln edth exainpley tie vanading datalyst evas ipzepafbidis destuibed in Example 2
with a nmedian pore dianeter of 350 A in conbination

mﬂ%uﬁmﬂﬁlaéﬂﬁﬂon@éia@l%t havi ng a pore size
di stri ?ghgg% 115N R ad TR ot sﬁéoga"%}lg&e Inixtire’ @ﬁ%ﬁf") was

from 2 fn the presence rogen source
ppositioesl ia the:lnotdm pomabting zohé |W1l:11’ thpaddnueﬁaltchadysabang the

chanqged relative to same pertjes,of cr .
f Bedyodsppnga p@ﬁaﬁfrg By heapelBiod deseathed i Exguple. The vanadium

f v/
gg%%?%ﬁééi%%’sn% sttt GIUSE (b 089 EISoFﬁJ sftichéin’ ew@pcé’rn Hcggg zone.
of the In;Emtnp]fzdédan adiliiariab cathlyst/sikiconi carpige mbderi (36 cm’) was
rel a en .ne
BeHione f 25 Bsiom rareiE pone At o AcSnel st Smghe

1 f :
Tﬁ}ﬁl)gﬂf?ﬂ@?%g lég%)g,fe &@H&Ed B?%earngtri}p% ggsc‘i‘?soeﬂ'g?]?xaﬁﬂﬁg/ ‘;3 8 élye Ranadium

p%i@h@ﬂ%htpmdmhlé@inmm (BR any) was [xBitioned icthe hemicantactingzone.

NiN/Fecntet f at , aost 40/ 1. oxygen cont.ents, of at
mst 5 I s 8P} catelfiod RSP0 ) e esitioned in
smm)oabﬁpwﬂtacﬁﬁg bnd, Rethahs!SRIifiGRA ca \gOth8 olybde8m/vanadium
crude products produced i n Exanmpl es -17 each had an

Asatalyptasiprepasgd inFixemplesds, ‘The vm@dm cegalast«’snlycoafcatbh@e mixture (30 cm®)

{Vggﬁoglﬁﬁ%d,{lgfectgﬁ%ﬂ%u tAg.Crude product . produced

non-ca oA 0Rs (Exanple 10 18)

*opr oducﬁﬁEﬂampledappymx‘? (GlagicWeasaChrpbiatos, New ¥k, U.S.A.) beads (30

20

25

30

decg eased API e%:aw ty relative to the viscosi ty and
AP )Jress positioned: in sact Gratachag 80ney om t he i ncr eased

Vi SCOS ol
T T —
t hETaiﬂmﬁl,eF IGe 4@ wasdied fortht toptofdhe fexetop| Ehe dride {Bed flasted dlirough the

ude Feed at Various |HSV. The contacti st ens
O RS Gop, 00 Rrtp o 205, POt SRR EON G hGER FHpport of the-

Excadil.eTRe crhbé f&ﬂ% rcbht‘ﬁéte&’fmm%cl? bEER ch@BAR in t’Y fresence of

-listed in Table,6 In .. The contacting
chydtogdnogas. Wentactisg Cmidutmm fomaphexmnpiﬁ veyelasfpinwga gatioonf hydrogen

508 B R BERIATE s LECBA YRS 08 DERB Ty e s
t ot hd 86 Minfffm? (rseo g@m%ﬂ tﬁS re?@éiﬁﬁx %%dCLH@WEeh h, and
for the total run tine. %9 LHSV duri ng

cerassies way6.838dPa Eil&lée?svéd ’I?ln@ cgnt@ﬂmg 700e$ weredfeatedrincrementally to
e @R ek Smdiiod pf R B e Pled B Tap . 4 il rum time of 1400

alishrgrai ntai ned at 20.7 h'' for 96 hours. In Exanple
19, the crude product was anal yzed to determ ne TAN,

vi scosThsse exgaplss dgmongasedhaicontact ofeaserudrsfeed Mithra Column 5 metal
h@a‘iﬂ&ﬁ%ﬁQﬁE a%?é SE& dlsﬁi‘ﬂqtl&'? Gﬁtﬁ@m@&m@ér@ ld%mﬁeter”‘?%%b Ain

combination with an additional catatyst having a pore size distribution with a median pore
diameter in a range from 250-300 A, in the presence of a hydrogen source, produces a
crude product with properties that are changed relative to the same properties of crude

feed, while only changing by small amounts other properties of the crude product relative
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salts of organic acids during the tinme periods that
the LHSV was at 12 h-1 and at 20.7 h". 25 Average

WehUas/de2s7st he properties of the crude products ﬂfl‘?Uszoo4f04z647
shovvn in Table 6, FIG 18. As shovvn in Table 6,

the crude product for Exanple 19 had a reduce
Tmha amg PrersriaesPivheseryds fopds élddtﬁovéulf:&uflﬁé PIOSKESSiR telatively small

t t ile the API
g?gq/r?ék?/&gﬁbﬁl%ﬂhe edeﬁf?%“gsm%g “T04-110% of the API

gravi t Bpedifitdlly, as stebavii @mekhble’S \E&thﬂ! thattude pfodvahs a TAN of at most
content to C5 asphal t enes contenta\{\@7at | east

The"althe T AMhet ths grugeresddior Examplg agbﬁ&mdm, ucts produced in
Cenbf! a%es ‘g’g-él f(égas : aF&Lﬂﬁl’/V@e tBnieRforSH d%i 44%62.&@5311 content of at

cont eh tenes content of t e cru
Froost 309, aneli idositabf at mbst VER relatine e:nlhetsmné:@ropemes of the crude feed.

o 3R oiall an e grodsnie bt BYame | 507 FAbdiay AP gravity of

t h86. léﬁwméﬁigfa%itﬂ?%fﬂkme%éﬁ’onems that have a

tendency to formcoke are belng reduced. The crude
pr oducin edrsmsh 8 ¢rodeproductipestuced uﬂdbr\nml Z@'@Bﬁ@ﬁmﬁdiaons (Example

LRk aptoshid il ERser MiscoghiataldstreBier AP ity relative to the
S @ﬁ@osﬁ%ﬂ'x—'ﬁ’l aviffofdhé BRdé &Rd. Flhig ﬂ%ﬂn&&hsé&%ﬁ&@i‘ty ﬂfd decreased

t he crude product "was 80-90% of the sulfur content
t W@ grayity, 1t oxay. betpossiblede indferthat co&ingeand/nripoljmeerization of the crude feed
C%@%/? ﬁltn% conditions can be controlled such 5 that a

TS gh the contacting zone is greater than 10

ExampesdORsdct 6f PCRIRCRSRE at VidioRIFISV] HBY cBhitacting systems and
11 1, to produce crude_ products wth simlar

pihsisatalystsswerpribe agsme g3 deseripedde Bxamplec. yTheprapgetigs of the crude feeds

[RIBIA1aTerR SR S ool bR R vy araioof
phpdegen g3 tbehepauiofesd @rovlidedetsslﬁd @acbr wadlGENME g1 ooo SCFB),

\r,glggtgqlrggratgg nM%a&WW ﬁa{l a | abI e S}Sﬁe)cloﬁltacﬁngrzrgllle!s%as 371 °C.
dARdKR R Rl il el S BEuRS 5f19r1?1§<mév LG Rfing was inercased

ve Sl ze constra nts
obvetapesiofl af tikiet frem )1 h Boddi s n2intaiGedatal h bfordS(BDumeand then the

BN ves et ndti eRemesig G SO0 LorRe reume o

descri BeBxdmipleq 9Nk @nfie p-'r_&ﬁw%vﬂﬁiﬁlal z‘é&% Béndiniig etT‘A@\T viscosity,

properties listed in Table 7 in Fl was add
t AensitppV GO cdnéent gasitles content,hetbroasoms coﬁgnmmcqrmt Dﬁmetals in metal

R B e M BB PR G 06 81 6 e 207
CARERgE lvélﬁciﬁ)@% m@pﬁ'tl@:p@ff thé Eishde pradiukds %E@:iliown in Table 6, FIG. 18.
t enperatures. Cont actag‘? conditions in the t

cont acHs ﬁlgmm i Tolde 6, BIG. 118) the wade prsluchibos Fwafnplc 19 had a reduced

CRIRELRHRubdh %50 G RRY R  HIN SRS 200 o1u e fd, whil

r\nﬁ/m gdxﬂﬂﬂoﬁﬁEBﬁude RAUDr WES10421 186 oFthe A4y tRe crude feed,

nt act i conditions in the bottom contactin

zéﬁ@elabtrréh%g gomient Gy agphsltanes gontent wagyd deast k-6 [The sum of the
gpﬁ%@ gé%tgﬁep r.]aﬁg o'ﬁsaagf)ﬂﬂ@ngs%ﬁte%asgfleﬁugéd(rgﬂﬁvg {0 th@ sﬁxﬁtoif the MCR

content and Cs asphaltenes content of the crude feed. From the weight ratio of MCR

content to Cs asphaltenes content and the reduced sum of the MCR content and the Cs
asphaltenes, it may be infetred that asphaltenes rather than components that have a

tendency to form coke are being reduced. The crude product also had total content of
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crude feed was 160 NnB/nB (1000 SCFB); and pressure
was 6.9 MPa (1014.7 psi). The total product exited the

bwigt 003/608#sact i ng zone and was introduced into t@erruewos/oa2647
gas-liquid phase separator. In the gas-liquid phase

se ator he total .product was separajed into the

o P SIRM, A HRC, Q%alﬁﬂgn ef ehqaosh 6@“21&1"?&1%&1 content of the same
P@hdtAld| E'ducﬂri@éd’z b

asphal tb gﬁles content’ﬂqu%}gfrugggﬂt{gflgerEg? or ?%qu%asesrot%%()ﬂhe sulfur
ofcontenice the cride feedbt ai ned during the run are Ilst ed

in Tab 7., FILG The crude feed had a_ TAN of
and a GBI CERERRITRIR: %9“5?“’65‘866’9‘1'&0&%%‘?3 ¢egtrolled such

astiia TIHSE thrB6gh B %Hht‘ﬁémfg idi'l@ if %r‘é&’ter thas lggdﬁs M to a process

had an aver%ge TAN aver age
adhat has 2 hHS Veefint ke n.tto pfodce Bﬂldg pmducﬁsfmﬂ’ﬁsmmlappmmﬁmesThe ability to

O TN T T S
agphdlatlens &eﬁ&lﬁia@ﬁh 8foc%§§6to% ﬁoﬂﬁmﬂ%sseﬁoof\fgiuce%l size relative to
2005/ 061678 PCT/ US2004/ 042647 The total content

p eemrqiﬂimlgldg vaseelsn A smaaller wesseheizumey allew the treabment of

o i aplada bALES oI RmEh ot iFARTIOR TR} Bafluh siz8 Spugraints (for

16}?(ﬁnqi1etdfﬁhi%l‘fa(-jtme§)e crude feed A P-value of 1.5 or

hi gher s ITB.I nt ai ned during contacting. 5 As
qExample ontactefa Cinde Eeedat VariousContacting Te mires. The
t !
b SR TG e . e

( felwdﬂlhwag tegmopertied hﬂed inzDabde 7 &NFIG. 119 verhhddedtd the top of the reactor
cti on of, Cﬁvéwphalaﬁa@nes content in the crude
chofactedayith edwo satalystsin thestrogontactiag genasdn thegmresenee of

' ChyH}SgénecS ‘ﬂ)rod%g el rb?uct IRl %t%ftmgggné&qgérg Bherdled at different

netals in“nmetal sal organi ¢ acl

efempamaditesisi ng control I ed tenperat ure differentials.

For e r edyct ot ass and
sodi u)ﬁfgﬁfﬁ?e%}%“aﬁf"ﬂ 5}83 zg %W?IE)?Ié Qv LHSV was 117
VR peRinas e the tbﬁ l:éﬁthétﬁ)gtz‘ané 0&s D6FleE (4P rSf o fa'ﬁ'g of ﬁ&@ﬂogen to crude

potassi um and spdi um content of the crudé€ produ

f feadrivex A6 Nan“uin( 10RO §GF@)aand\me3ﬁumom6aﬂMRar(adé4 7 psi).

ex g%f Chtae giiols B Bofod dontaiting g vt gy otlows: LHSV was 1
t iehnenpératie mfth@béﬂtdxﬁ t::oﬁt@éﬁr@%hé‘ g 9DS @ ((G(W\q" Y& fﬂi’l\fﬁdf hydrogen to

ofthhh cul ar t conpounds (for éexanp
f?ﬁ@h%ém Na%a&‘loflqeelsg%@)s@d@e%mwm? MI)’(m@Daj@,)? psi).

t h t |
ha\f?/‘l g p%ysn kﬁ{&qg{‘%{%tg? tﬁlnef W@oné%ﬁhé g@ ng COTRYNSS into the
sgasdiguitbsimsé SaparatoraTplite geaguithidtboseparitsr) theReEPMRBu@was

t hese _gonpounds at | ower terrﬁerat ure all ow such

CHRBIFA dafo e wuds Brodueirng@psr Ehe ¢rege prodyctovasaediodisally analyzed to
t el XRiahd s %an?%ﬁ‘er sing the life of the

cat al yst's operatin tenperatures that are
posi t | Aveeageafalwes fmhlhe fpm;mrtlas ofitade !pf(gluémlﬁaln&l( aifdigtthe run are

S BT Hlo 19 2108 S e ptons oo
tdF®, (ﬁ@@rﬁrﬁéélbf @Paéagal%ﬁg per HaRBE cRide Fed¥ TheYridEprBliuct had an

cat al
average TAN of 0.7 and an average Cs asphaltenes content of 0.039 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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100 grans of the crude feed) may, in sonme enbodi nents,
be slurried with the crude feed 25 and reacted under

tWwe food/baatsng conditions: tenperature in a rangepd¥Fp88004/042647
85-425 C (185- 797 F), pressure in a range fromO0.5-10

MPa, and ratio of hé;jrog_en source to crude feed of
16- 160@bpirsalpontest ofpaiessivgy ars sadiym in thecapdeqrpdyct wag gt most 53% of

. . . _ g
" RGblaPBord AT IR RS 18! he HidiHECD! PEEAN e B Broduct was
catuglestfl@edof this TAN af the pardetical) A Pealad of5].5 sthigherswas maintained

filter and/.or centrifuge. The crude product may 30
heWdngcontahgsd TAN, iron, nickel, and/or vanadium

cont en _ [ :
o t ne PepeRolst EEHE TRl A% Ui 4 Refing RIRLRN a4 contacting
atengrersrie\that énfi® OC bemtrsharf the @ontactingatemperatire bf theesecond (in this case,

[ TN NRT A IETRETY G

dR${veRtd itl&rb:{qa%pﬁaﬁte%s GG oAtk Badd febdist rative only
and 1s for the purpose 81 WO 2005/061678

PCT/ USadditioadlh6 4atustion efithieicontetthafasetsisiit inethl isalts ¢feorganic acids was

th eneral nmanner. of carrying out .t i nvention, Lt .

| oot RO e, et e Bials. ofor Y BplR, BRibetigp i the total
Sheussian dndl Sfiirh ReRteREsfahé cle phddubefrdd FXAmphS20 was enhanced
exanpl es of enbodinents. Elenents and naterials nay be

stelastvetio thsdedustion b the total poigssivm eud sediumsevienbeiihe crude product
CEDE ot b SufleRiog f@%ﬁt@%‘é‘%ﬁaﬁ@é@@él@yﬁﬁ%{ﬂ Bhixture stability for

| patRRMALR] Aymeduteddsy Pwdlug. be apparent to one skilled
in the art after having the benefit of this

descr i Peing @ lewer lmmppraiura of ahirst chalaging seag alewsrmeoval f the high

t i r el Wyh ' i - N

B ELGPRBS USRS OB B HEPR el ot rgnie 5
t-?téds‘) t'b]iédt (hwiren@teﬁﬂéﬂcgﬁo f(&ﬂ?j pdymersland/or cdinPoudndsAavimigipbgtsical properties: - -
of . pr.oduci a.crude product, conprising: contacting a
c?iﬁ?@?@é&%ﬁ‘ﬁ‘ﬂ%’%s I R¥ABPIEFWM rigs)y el gf these

A ] WS LED BT oy s g -

OaiBl ccasthedetakysts, therkblyyincseasing\the hidziof66 datalystd operating at higher

f th t al yst. i ses: (a) .mol ybdenum one
.8 %WE%W%@%{%@@H?’H@@%% C%FJCHF&F % s thereof;

aﬂﬁaﬁgie AN Hta bl ORI Peeld' 418 @hﬂ(ﬁt 19 a®WhHe A bulk metal
er1odl ¢ _labl €, one _or nore conpounds of One or nore
nestaliyst ahd/oma cuklysiofibe applicnh!om&%)aﬁd'rigrafmm 8,02e4 grams of catalyst per
4 e BB b e e o
f ardinfeacté Purier ol ewlgdhaitions: temperature in a range from 85-425 °C (185-
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; 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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havi ng a nedi an pore dianeter in the range between 90

and 180 A, and controlling contacting conditions by
usioostodiersper at ure from 50- 500 C, a pressure bedesSived 042647
0.1-20 Mpa and an LHSV from0.1-30 h-1, to obtain the

crude product, the crude product being a |iquid )

nPikteaehing those skillediindhe art the gangral menpenofegrraingant tre invention. It isto

5 O A5 A oo i
chagxuatblésofentodirentsiiiElefiehitstdnd miatdtiadd mialh ©e enbifieuted for those

product is at nost 50% at nmost 30% or at nost 10%
ofistiated Al descrined BertiePartaemd Plocestss TR brgaversechens apitgin foatures

[ rei met he. g
O et M SR o B SE WPt afend .S skiled in
Tthid aoif aften baving the Hepedit of4his Bescriptivh of thesinedmiofie Chiangesnyay be made
ofiﬁla'ns 1-3, ﬁ:ein the TAN of, the crude, . prqduct

i & ﬁeL?n}eaﬁg%SW hgredp yithgu .es?ﬂmsgirﬂn@.t@fptra agd scopgyof the
f 3 &”ﬁﬁt as clainmed in any of
cfnca)ie?lrrtib%fegc\/\r%ggé? ﬁwtfﬁiel TA Jgggltshe crude feed is in a
range from0.3 to 20, fromO0.4 to 10, or fromO0.5 to

5. 6. The nethod as clainmed in any of clains 1-5,

wherein the nolar ratio of total Columm 10 netal to
total Colum 6 netal is in arange from1l to 5. 7. The
net hod as clainmed in any of clainms 1-6, wherein the

one or nore Columm 6 netals are nol ybdenum and/ or
tungsten. 8. The nethod as clained in any of clains

1-7, wherein at |east one of the Colum 10 netals is
nickel. 9. The nmethod as clained in any of clains 1-8,
wherein the Colum 6 netal/Columm 10 netal catal yst
conprises in addition one or nore elenments from Col um
15 of the Periodic Table.and/or one or nore conpounds

of one or nore Colum 15 el enents. 10. The nethod as
claimed in any of clainms 1-9, wherein the one or nore
catal ysts conprise in addition an additiona

catal yst, the additional ‘catal yst having a pore size'5
distribution with a nedi an pore dianmeter of at | east

60 A, or at least 180 A 11. The nmethod as clained in
any of clains 1-10, wherein the crude feed is

contacted in a contacting zone that is on or coupled

to an offshore facility. 12. The nethod as clainmed in-
any of clainms 1-11, wherein contacting conprises
contacting in the presence of a hydrogen source. 10

13. The nmethod as clained in any of clains 1-12, the

nmet hod farther conprising conbining the crude product
with a crude that is the sane as or different fromthe
crude feed to forma blend. 14. The nethod as cl ai ned

in any of clains 1-13 further conprising processing

the crude product or blend to produce transportation
fuel, heating fuel, lubricants, or
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15 chem cals. 15. The nethod as claimed in clai m14,
wherein the processing conprises distilling the crude
product or the blend into one or nore distillate
fractions. 16. The nethod as cgmined in clains 14 or
15, wherein the processing conprises hydrotreating.
84

CLAIMS

1. A method of producing a crude product, comprising:

contacting a crude feed with one or more catalysts to produce a
total product that includes the crude product,
the crude feed having total acid number (TAN) of at least 0.3, as
determined by ASTM Method D664, and at least one of the catalysts

comprises:
{a) molybdenum, one or more compounds of molybdenum, or mixtures

therecf; and
(b) one or more metals from Column 10 of the Periodic Table, one

or more compounds of one or more metals from Column 10 of the Periodic
Table, or mixtures thereof, and wherein a molar ratio of total Column
10 metal to total molybdenum is in a range from 2 to 5, the catalysts
having a median pore diameter in the range between 90 and 180 A; and

controlling contacting conditions by using a temperature from 50-

500 °C, a pregsure between 0.1-20 Mpa and an LHSV from 0.1-30 h 1, ro
cbtain the crude product, the crude product being a ligquid mixture at
25 °C and 0.101 Mpa and having a TAN of at most 90% of the TAN of the
crude feed, wherein TAN is as determined by ASTM Method Dé&64.

2, The method as claimed in claim 1, wherein the TAN of the crude product is at
most 50%, at most 30%, or at most 10% of the TAN of the crude feed.

3. The method as claimed in claim 1, wherein the TAN of the crude product is in
arange from 1-80%, 20-70%, 30-60%, or 40-50% of the TAN of the crude feed.

4, The method as claimed in any of claims 1-3, wherein the TAN of the crude
product is in a range from 0.001 to 0.5, from 0.01 to 0.2, or from 0.05 to 0.1.

5. The method as claimed in any of claims 1-4, wherein the TAN of the crude
feed is in a range from 0.3 to 20, from 0.4 to 10, or from 0.5 10 5.

6. The method as claimed in any of claims 1-5, wherein the molar ratio of total
Column 10 metal to total Column 6 metal is in a range from 1 to 5.
7. The method as claimed in any of claims 1-6, wherein the one or more Column

6 metals are molybdenum and/or tungsten.

8. The method as claimed in any of claims 1-7, wherein at least one of the
Column 10 metals is nickel. . |

9, The method as claimed in any of claims 1-8, wherein the Column 6

metal/Column 10 metal catalyst comprises in addition one or more elements from
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Column 15 of the Periodic Table and/or one or more compounds of one or more
Column 15 elements.

10.  The method as claimed in any of claims 1-9, wherein the one or more catalysts
comprise in addition an additional catalyst, the additional catalyst having a pore size
distribution with a median pore diameter of at least 60 A, or at least 180 A.

11.  The method as claimed in any of claims 1-10, wherein the crude feed IS’
contacted in a contacting zone that is on or coupled to an offshore facility.

12.  The method as claimed in any of claims 1-11, wherein contacting comprises
contacting in the presence of a hydrogen source.

13.  The method as claimed in any of claims 1-12, the method further comprising
combining the crude product with a crude that is the same as or different from the
crude feed to form a blend.

14.  The method as claimed in any of claims 1-13 further comprising processing
the crude product or blend to produce transportation fuel, heating fuel, lubricants, or
chemicals.

15.  The method as claimed in claim 14, wherein the processing comprises
distilling the crude product or the blend into one or more distillate fractions.

16.  The method as claimed in claims 14 or 15, wherein the processing comprises
hydrotreating.
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