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SYSTEMS, METHODS, AND CATALYSTS FOR PRODUCI NG A CRUDE

PRODUCT FI ELD OF THE | NVENTI ON The present invention
w@emwsned3by rel ates to systens, nethods, and caP@l/yS1084/042088

for treating crude feed, and to conpositions that can

be produced using such systens, nethods, and '

catal ysts. Myre particularly, certain enbodi nents

described herein relate d .
SSFESR MO, ardb gk B LY X or B itioniicy gruve
product, wherein the tot]%ROPranTJct i ncludes a crude
product that is a liquid mxture at 25 0C and 0. 101

nore properties that are changed

erat+ve to-the-respective property of the crude feed.
DES@GRIprakb Al in ¢ntiRE e Al yelatésrt dgserth bl atiethadsgarain@tidysts for
nore unsuitable properties that do not allow the
treating erade fesdipmdde sprpneaignsyhatcam 8paradueed usingsusk exsiars,
™ i | S _
me S QTR PR AL b6 S SRR Sh S o
systemg, hiethodac i catadpnpfon eoterdibradf £ ontle fded t@a taaltpreducotveierein

acid number (" TAN') of the crude f.eed. Disadvantage
the {ofal greadug) mﬁluéesraeqra ¢ refyctiipag ks a\‘ﬁ\ﬂl_ﬂﬁré‘}lx%i‘&%b ?u{]aél%tqb%l MPa
and gﬁ%?ﬁér‘}ﬂo@ gdﬁf't?c's 1GR ARODERLS VO S thE 3RpRANE IPRSperty of the

proc ng of the disadvantaged crudes. Renoval
crudeffeati di ¢ conponents from di sadvantaged crudes may

mmmw i zing acidic conmponents with

D i Sk 1y, corrosion-resistant netals
mayCRgeUifhal Slohd ANAMRMNSItBR RepdrAsPMbt @bt allow the crudes to
processi ng equi pnent. The use of corrosion-resistant

be eqencghicalyt @ansperiest, oerrosesged peirsennventinnabacilifigs arhepgnmonly
the use.of .corrosion-r.esistant netal in existing
refegagﬁ%%rg?sa%g?ta %? cfq)'{e&leéle'si rabl e. Another nethod to
i nhighdvas@pddosudss mayintldehséicaddipohans bt amtlngd orthe total
.inhibitors to di sadvaptaged crudes before. transportin
acidgpumisy (prAN o< ithrcrafe ferd QF%WQQE@G%W%@S@M Ly (igh TAN

may@%o&?%gnlgé;?i &Pro.('sjiB? oLl %mﬁﬁbfrheﬂ%fﬂéﬁé%aﬁsyﬁ)ﬁ'ﬁﬁg:%d/or processing of

use 0 process the crudes and/or the
the disadvahtaged crpdesd Rensovie! oftheotdcdmpmentsdran didedvantaged crudes may
. i sadvant aged crudes .often contain relatively high
vl ST BB B0 Sl ehBr Py e Bt bR BRI Y
cortdSiofirtdidi&H ntet AN Fha® BB RBS Mrah§pdrfaBbS BQIipmaBRth/or BfRRESEE
usi ng conventional facilities. D sadvantaged crudes

equipinead Thmusgiof comremen-tesistant metahaftereneplyas ¢pmificangexpense, and

exanpl e, sulfur, .o en ot i .
th, SRR bl B DG AR PR vt
AndBaeh&Ro®fofliglEibit @Brréab@hiy$ irsroDlesriditntcdgedlo o i ibiteeyto

i nclude relatively high amounts of petal cgntam nants,

disadypntagedrpides befioesEInsporing andiRy PigRersEie of thsrisadypptagpd crudes.
TheRls8 %8 §(§1Jr&%nqghi%ﬂ&lg rﬁiﬁ%%ﬁﬁvéﬁ Llct 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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cont am nants and/or conmpounds of netal contam nants,
may deposit on a surface of the catalyst or in the
waoeiod/ossbume of the catal yst. Such deposits nmeERCT/HSRE4/@42088
decline in the activity of the catal yst. Coke may form
an ' n catal
ﬁl&dvggﬁggd ct,r.ugeds Ay 8} rglla 1(182 Eé%ha'ina Eﬂff’t Igetaﬁéqutammants

durTng pro€essin van

for ex@mbley nidkel, egentiual ﬁld/&lﬁrcﬁﬂt]athryﬁg proaestsmglotf yudhf crades, metal
catal yst contam nated with coke. nper at ur es

contaRNIAATRY SOBGORBH e B HA A S8 B AP TGRS R 8 Sarface of he
cata ‘{6r\{htﬂ>{e Q(f.)ldt\% R @b AY ShtaRRE/ QL hccf% ﬁtstrHa? &ated Méctl nE(?n the

eriorate sadvant aged cru | ude rreta
activity ofegh@katabist.s of organi ¢ acids (for exanpl e, cal CI um

potgagig Iélltjar&nf Oglgl/agfr;l/@?‘ %gylecy % c(agz%ly%t sglg:gcggg{ %{fpfdf‘ @%ﬁ durlng processing
of dféb&%ﬂté&@a RBRA S CHYASPHOYsAPRY héiﬁ@lth@&@ﬂ?ﬁ@ 8&ivifyQL a catalyst

exanp desal t1 ng "and/ or " aci d washi ng. ProcesSes
contammata‘d wrthe:nkea thgrtempenatmfcmwdtdtuung kegenereleersgy wsediminish

t f d t. |
the i BEH% SR ok Frisy SRar e APERORlD: bar iy
depngidvan®géd thdeLnb ithldeSHEhRGE ntal kA8 dafr@dniShcids (for
metals in metal salts of organic acids rr;g deposi t

examplef el @i, aptagsipm apg{od sodipume Yeids ioatal ta|<>§ gtganic acids are
ol .

not @ﬁ%&flﬁﬁgﬁaégtgcg g'litol olfsgcg:dg}rgtiag%c]i %@ﬁ?g Q}P gﬁ"fveﬁtli]oqtafﬁx[o%%g% f?r example,

desdltingaidddr soad tvasighg.or gani ¢ acids, at the top of the

cat al yst bed 1general Ity results in an increase in
pr SEGSEESHS Pl ensoyRicradan serY AHaNHRyOSFTes Miep angpaly i ggetal

saltd (?%o Aigh¥ak agggesemq 2% frasttd ﬁg:ﬁgl AHdSahahifHa %}cﬁ%ﬂﬁaﬂy

ganl c acl may cause rapi eacti vati on
depmsﬁtr&byﬁtes:xte{ﬁnﬁadrfam afgbd caalyse metalyin methlwilts of gaanic acids may

conpounds.. eat nt facilitie hat process
den g BT IRA A £ HABLT I OSSR PRy Rar B TEH 2t the top of
the da@A$dt H3d0QRe WepdSHt ifcoftN RN Eor SattPId inctils Bvian! SOUQAS
crude may encounter problens durlng processi ng.

Orga@rqpsid 5 ab;h;z@em oﬁtbnw@tab{ggbed,mﬁraﬂggpws duprp ingrease in pressure drop

throgél‘gﬁls Séldna%g tn(ra_?ta A 5f’%ﬁ:c r}g]?lg:p Satfag%{ BegfI 1\918&89%3?1% n(tgtglr in metal

salt 2 feREMNi6 acidp da9cadsd Idpldfdéémubﬁ o0 Kahtdl@tstb on of et her S)
that are difficult to renpve fromthe treated crude
and)igndvaainged Frudaemay Mciideriganie gRYSSREAMPaUR]sn o reatment

fac1%i'i g&;drggesgg%ggﬁagﬁa?eﬂ chﬁ@E QG C#ﬁ cﬁfy%&?@&ftér@%? Qﬂeaé’t @%2 grams

nt age may | ncl rogen I cl ent
of ohygbncpea |gbam of dtéhda\ranmge«t ensle lmgaytn‘ncbmﬁetqgebienhe fdunhg ptocessing.

dr ocar bons, nsi st ant ities of hydrogen. e
Orei e, COTaRRITD T eed SopaE PICarsane: Jrfoms Bigher oxidation
con%ﬂ&tﬁfs W& SAndpi A WERRESad BSUlctdsTBrhEPHY &4idslon e alcohols, and/or

rocesses aré produced. Hydrogenati 6én during
acidp faroedsiynexidatinncdf atlyqpé)dbatiaye ditiallitesemhee from thé treated crude

ctive h enat | n cat al nmay be.nee
and B i PG SO ey B o Cout plusging in
tranb-lb(ﬁl{aﬁgﬁmmb§ costly to produce and/or costly to

o %qg’a%xfatntatggd E:lru%gl; rﬁ? tlncfh?cfel }llyldtnl)gee?t deficient hydrocarbons. When
processing of hydrogen deficient hydrocarbons, consistent quantities of hydrogen
generally need to be added, particularly if unsaturated fragments resulting from cracking
processes are produced. Hydrogenation during processing, which typically involves the

use of an active hydrogenation catalyst, may be needed to inhibit unsaturated fragments
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Di sadvant aged crudes also tend to exhibit instability
during processing in conventional facilities. Crude

WO pwsabi3bity tends to result in phase separ at i PCT/08§2004/042088
conmponents during processing and/or formation of

ron RGP B R PaPIRYe HSEBR e o e

facilple@cesses of ten lack the ability to change a sel ected
property in_a dlsadvanta ed crude w thout also
si Giverdyaiaeed gredramiioignGrshint Bsteptite éuliu?g PRgessing in
dc t
confh SR IR CHCHE s TR Sy EALNERL  BBop ot compones
durmi@piuc&sfﬁglhlnd/nr ﬁoﬂmﬂm@i\(ﬁmmdwdbbrhwﬁodmtb &or axamlﬁa hydrogen

hangj y a desired anmount the content of
Sulﬁé%rwaé?rnm%%ﬁ&s’ea Ct uch as sul fur or netal

co %ﬁ%n‘%ﬂaﬂz) oc';&séﬁ@fte%' 1aadiya %Bﬁﬂ? th Hangea seI0dBd property ina
processes f nproving the quality of "crude include

dlsadmadtaggd erude Wuhmut tiso digniftbantly elyraging etierpropertiesierthe he

r.cent of conmponents contributi
aisadea b RGP PBER ] G AR hG BT e b apilics to
s1gnﬂl%ﬁ1@t'lyafehﬁce' TRNCRSES s&Rahi g&f crufl€ hiile Jat dhS@eheith@ @@t changing
-~ crudes due to the costs of diluent and/or increase

by aglesires! anepuinith icontans ofi pertady eernpfsatscisurtess suliten el of
contglfnin%g 5 1 tﬁe 818&132%%5%: ct?'&gd crude nay, in some

ecrea |I|ty of such crude. U. S.

Pasepik |}§@&ess§s FebiTin@rdving tSugindikpof @udalncludé aB(TYlg amuém o0
Meyers et al.; 603266to G ande et al % 02
disagvsingesd gaesdp Lgwer ity waighipmseang Ogé%iﬁa@ﬁnacoaiﬂ u‘fmg to the

dlsaéTaﬁ%éeZ gr%gglgg;- r %gcnﬁﬁgoﬂir Juedt howev&! r]gerfé’%% e}é RcrEh @S QBQS 6f treating

andka et & cribe vari ous
disagvancsd esidessust tnthe castsl of difeeny sndorf imcrepserdcmsis itmpandle the

rudes. e p esse stens, and cata
disogaSEAee b GHrn A OB UREE 1O R e e de s, dpysome
situAPRY, dedihde! stabi 16 sHL88h efudgmny of the technical

probl ens set forth above. In sum di sadvantgéed crudes

ge kP datent Nas/e6h QABEST maSu@abaroqj@i t 6.847.269 k0 Meserpeieal ;
6o bRl T O o R D, PRI BLRR

5,897¢€l68tb TelckteleaiDeS BTDIEBE $o @fach&:(ﬂ’[ aRedhddys3 InEB1 to Tanaka et al.,
tr eat ment). O her undesirabl e ropertl es inc)ude
desqribp AEHIQUSIROISFSSIT- AYFHRIRG Sné Fataly §P¥%P@S%&ﬁ%4?én?§e pyoggsses,

syst%?rmh Gatal ?t§ Hgé'cerlb Qtrlg %snggﬂe%ﬁsglgc?{?% o?’ltagé gglﬁ]t?gﬁ%%ﬁgf)ﬁlty

ontam na S|n

becﬂﬂdb%a@rq&m tedhnméprobmnrmmenﬂxbh abBweh properties tend

to_cause_ problens. in conven nal ansportation
i B4y B FARSAES SO B9 TP U AP G Bl (for exarmple,

relaﬁ\%gﬂ? A%hannN, da6H8a%8%0 %&ﬁhé’ ﬁﬁstéﬂlé @urnﬁ)g QERSSnIDAMIES ¥@ndency to
and/ or i ncr eased usage of hy rogen durin treat nent.

constimesrelatinely darges amosintprrifthiydeogen doongtregmgnt. Odlady mindesirable

t d d/
profRgieodulier SRR ook SavaneLgeiuRtlseatrRb e ke
residlie084hiSally BIMARS 1R 16t8BiohRDMeaPEARSNINaRE, mERES i nhdalahldof

a_signifi cant econoni ¢ and techni cal need for systenms,

orgami desiis andderar gRnic AEEGEEENRANAES)e ATick RER§EISS dgnddp ganse problems
in cOUveRE S ?rgnsbgrtgtlglll SRPSARLAAES 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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crude while only selectively changi ng other properties
in the di sadvantaged crude. SUMVARYOF THE | NVENTI ON
w0 poénbdsons descri bed herein generally rel at e POI/US2004/042088
systens, nethods and catal ysts for conversion of a
I f 0 : LS
morg Sisiule BE6pdd 1RAEls MPEUBL FEATRELIUAR AdTicilifiLnecd for
syst@as methivdenindioiscat gsis iHae carhdrnegtnsddcaal prepertiat inya disddhrtaged
to_conpositions that have novel conbbﬂggions of

crudg ghls ekt seledtivieli fhangigothes RERRSTHSS dh shecdifpdyantasrdds
SUI\QMAHQ%I %tfﬁESIWEN‘i’IGNd nmet hods descri bed herein. The

hod of producing a crude
pr hoeationscdeypribad Ingreingenemly relgte do sysiehes, nasthbdasiant catakysts for

or .nore catalysts to produce a total prqduct, that, .
conYeRPLMESCTNE Feadae (BIrDBIRARCt SORETSITG 4 Fude PECtRg dgcome
emb?gié%njhs', A -doRdenkitie tfgﬁéé I%5e19f8n§ggs§9ib$@ geﬂgtﬁﬁ?lsd E&e@dll‘i‘}@lfate to

aving a TAN of at |east 0.3, an _least oné of
compbstiasttbdtyhsive nhaeli cogrbangtione os¢arepatiestsrthéraini. dwchicompesitions can

dj i aneter | f. 90. A to 180 A
be offitsd By iRl 595 ot mRis R PsthBTb g pores i n 1 he
POMBe $ivehtich ptdvidiatd BBthBaVF p@dacing heredeprBi@st, diniphisthg:

45 A of the nedi an pore dianeter, wherein pore size .
contg¢tingrd dyudd Erediveitenaien mere aatadly sks/to AT CRIBtAGHPYRE that includes

and ¢ o) )i tl -t 1.
e QP OIS R R AR AR H g0 s,
the driige feedileyvihgadi AMhEneleast DAY and atlkasiene offthvadtdhystsNEVMg a pore
. Method D664. The_inventjon also provjdes met %(r)fg of
size i sGRIBIOR gV IAh & PFdEATHRASE drfmet dhrp FingefEom 98,2 0y ith at least
L e i oy R S T
withihé5 Arafdies predibmgioré diamekdrgerheteim porelsige disti?Bitioq isasdietermined -

0 a, .t crude feed having a TAN.of at, |.east
by 45T Methie 8o Al R g Bl e Eeticblidhs Al bRERE coge
prodiicBhdsialRA QST adnidit QOIRAHIRNT RN oF (B &iiBE @ledOvhérein BANLs as
90 A, as determ ned (?% ASTM Met hod D4282, and the

detegmingfl Py ASHEMi Mgthodd)q9dr e si ze distribution having, per
%%%Vﬁﬁﬁtmq%%ét%o&iﬁgsné gfe‘%% 105 g{o ucin %pc%ﬁ%eﬁg@&@é{?co%ﬁrising:

I nore nol'ybdéenum c

contaedinpd ahés faes wigh ghd orohoreaydbgkeieproduce tstalip@duct that includes
thereof; and controlling contacting condi ti ons such

the eridg Profectc pgreih s tiede Haduch Isprlaye mixiuse 3t 20 Goansk0-§ HeMPa,
; . . 7 _
e G PSSR GREIIEL A LTt AL B R i

distdbutipnodtica ngediancyarel diapretetod bt leasiPOrA sasnigtermoretl dytASIGMaMethod
rude feed with one or nore catal ysts to produce
D4%Eg, i the trialEt RARE R @PTRE TREDLNCRB iR dist e pidatalyst: from
0o : : le it Gorfd oftris @ nddlyBRnBfa @ifhounds,
0068.1%6%%%2 9!t§ %géﬁg%%fdgm?yeﬂgd ha’\o/lci)ﬂr?g a TAN of at | east Ourf ’
calcOlagd aasveiightenfmolzbidampumASTMiBR4 theaeof} ardeondiedingfcontasting

confiBhRLER Bl SR uR R B AP EL LR P Par gy cuce
feedA\¥hMeET Aisld 28 Rrmaded viyhesTRtMEMSE Dssi ng the pore

Size distribution conprising one or nore netals from .
Col Terinenbipnakie mreyidets methel|oé prasivgingra gradeproduct, comprising:

contacting a crude feed with one or more catalysts to produce a total product that includes
the crude product, wherein the crude product is a liquid mixture at 25 °C and 0.101 MPa,
the crude feed having a TAN of at least 0.3, as determined by ASTM D664, at least one of

the catalysts having a pore size distribution with a median pore diameter of at least 180 A,
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conmpounds of one or nore netals from Colum 6 of the
Periodic Table, or m xtures thereof; and controlling
w@omsaet3dPhg conditions such that the crude proPCUSIva$042088
a TAN of at nost 90% of the TAN of the crude feed,
as AMIERAED by ANTM MSthd8 ?312@ ned tﬁé’ cﬁeﬁ}% }M%rg{%otqe ggx%zlmze-r §tribution
I'nvention also provi a met hod of prodtci n
compmnig ©hg ocmop: nﬁ:tai:gfronlcﬂdﬂanmmgf the Petiodic Tabl, und br moe

conPRE g 5 ALt 5148 BRGLG SRt € A PREEF dableghiomitires

therlec?f and dhiofli éﬁrﬁ'ﬁcﬁl gtcoaéueﬁg Ao 1t %%rwﬁ’ rotdg@t 1z ‘zld[‘?\N of at

feéd having TAN of | east 0.3, as eter
mosﬁ/éﬁ%mfﬂmEAN aiitie atude dacst, wheesinT A as alewiygted by ASTM Method
D6 onprises: (a) one or nore netals from Columm 6 of the
eriodic Table, one or nore conpounds of one or nore

Net@eSniendth SRoYFBvied mehRdRE bt QRichg Akl pI%Huct comprising:

m xtures thereof; and (b) one or nore netals from
con@eﬂlmﬁmcmde Eﬁedtwéh Pe¢ PP CPéYSSs tognieduse antotad prasivpiobaidacludes

the §ipgPBBaftr, TRGRTBI e AR KMyl iRl B b g1 e,

the &fudé fedthatal ATAN WP atRh&l0.3, @s Hekahined by B TVINERbd DH6H and at
a range from1l to 10; and controlling contacting

least eprpfithe prialysis sommaises: kD QBE QHEINS? BLstAlY rﬁ@sc%lulmr@ foth@i’erlodlc

T S A A0 T OB

Tabjy, owmdbergrea theet dto dncbfb) pne dumorgmataly fiseka ulewud0,of the Periodic
risin conta a crude feed w t.h one_or re. ..
Tabjey phy %rflglgetca 3 Poheimgre PRGHs ﬁa&uni% 9 pEfe Periadic

Tabld, BERRERE ke o VRET @h&efﬂ%ﬁm@fa&' AR PERIHE Coliin10 hidHl & total
mxture at 25 0C and 0.101 MPa, the crude feed having

ColamﬁArmctal iain § eange I3, 1 tar]ua aridecoptrellivg coptastiogeaidytains such that

e GO0 S0 b s CREE AR B Bl YRk rax

isaneQ&nﬁﬁ A8TMNethsd DBg£ netals from Col um 6 of the
Peri odi c Table, one or nore conpounds of one or nore

et Blesnyengian elsounravidesot medodpé prasicing Paisnde pioghetusamaising:
con@a%tngé 911&3 ? edr@ﬁﬁ t)ﬁe 8f mg} Hirl}es%s 3}?{)&%@ a t@ﬂﬁj pfo%ctathat includes
sec per gram

e second Cht a avi ng
the ofuds pmdnct Wﬁél&hly e, crade prodisdt i¥a BGuid mn:mr@ﬁt 250?(9 amt 0 101 MPa,

the G PaURB BN et GRS (bh. HOHE SHEL TR AN Samprising: (@
a filf catt'cﬁgst RRE HRg 'cﬁtaTy%}P h§v1n§ EHeF 131 @ﬂﬁ1§§cé@ﬁz&hﬁoﬁf0 68318b-0.06

or mxtures thereof trol tacting
gramsnﬂ oh¢ onmommhtaﬂthﬁwmt%umn oake thog Bc:tmrhc alye conf AN nadre at

contR i (S REAERG TR el fmgaf (e R e aRbE FGagd os

weiPht Q¥ intes, & Iﬁﬁttﬁley ﬁier&ff@ﬂs('b}sh 8¢bon€ @RRIYisE tiNDsechit) cARGst having,
or nore metals from of the Périodic Table

per gy of sepeirdecatad frpoinierst 8102 @namoel: woe er meramstals isom Column 6 of
the E%J oWTéDIQ fo %'1)% Pc?r% e %ﬁgur-lra%%f Bh ﬁ Q)]ré( {nlé{a?ss fr(tnpled % 6 of the
)1 ﬁOI‘ erl al lavi n F um na COI’ﬂ en

Pen@ﬂlcatablee asltulbtell 8 vadight Off nieltmt @& mixwfbmﬁnemf @ﬂ&ﬁh@élhng
as det er m ned by x-ray diffracti

port material,
con‘gﬁgng,\mﬁg}qas sweh that thepyderpredugt b@s( %Tgﬂ\&@f at most 90% of the TAN of
the crude feed, wherein TAN is as determined by ASTM Method D664.

The invention also provides a catalyst composition, comprising: (a) one or more
metals from Column 5 of the Periodic Table, one or more compounds of one or more

metals from Column 5 of the Periodic Table, or mixtures thereof, (b) a support material
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distribution wwth a nmedian .pore dianeter of at |east
230 A, as determ ned by ASTM Met hod D4282. The

WO pwsened3on al so provides a catal yst conpositi OPCT/US2004/042088
conprising: (a) one or nore netals from Colum 6 of

havi%}r%? éﬁ%ﬁlﬁﬁﬁ&r c}%%ln Qtnl@asg bol'f‘@"a%g %ge R O%ﬁﬁmﬁa %e?g‘?arﬂ bf support

matariak tag deerhined bpkiray 8] ffactiouppod twheedie theadatdigstihagya aore size
t.het a alumn content of at | eas .1 grams of . fh
disteigin v oo AL F e Pt HhiEr A0, SaS fenSr bray Ty

Metlod BYogb. ffraction; and wherein the catalyst has a pore

sl ze distribution with a nedi an pore dianeter of at
| edbe i12B0tidY alasprieides mi catadysh porrSFsvtids tchogpriSitiz8() ofitier more

mealg G SRS PR APE: it o o CORCH A g gf more

metdl§ BoREb188h & of i Bori UIE TAble'BY BixG AP BHEREHT,; @ a QB material
nmore netals fromColum 5 of the Periodic bl e,” one

haviog arﬂm’t@ alpresing confanbef @oleasth- logremstoff ghetealugrnaper gisine of support

on oun of ..one .
mat i, e Pafhe RURRA Aiaiie $Rapd WO R T e b size
distdBitiod vEitHPBEdialBb@Idi atncRavl Mdeast LheRa aglietBintiaed BRSTM

of at |least 0.1 granms of theta alum na per gram of

MetbebB6282- mat eri al | as deternmined by x-ray diffraction;

o RO IR oy L o

metadeflﬁfrmldﬂaﬁhnliyoﬂ%l&mri‘&iih ddblB4@d2or nhbue donmnhdmf ale O more
rqQv od_of produci ng a cat al co i sin

metdlo ﬂw?ﬁf&%ﬁwﬁf ?{aﬁlﬁe@%&rorrm?ré iRl bOpiH ol the

Perléﬁe FI%BR:/ SRt 3 lmdtt é&:ﬂfg%und!‘kﬁ*&ﬂe Rr hiife SRR FrbnCOSMEINSESS the

eta alum na, and one or nore of t_he met al s '
Pericdindiabksj mgnmtmesﬁlemf,e(bbfetsapmrf moteridblhavimg Hthefa alimina content - .

of g0 GrBRPBE AR TOT REEEF ROHPE PHABNE: Seiermind by xray
diffiabitd bR whbeeRt catlisat hdy eﬁ‘}%rb Rixe dikgriblRRinAvidh ¥ Fedan pore
support/mst al mxture at a erature of at |east 400

dlan@@r (ﬁﬁﬁleﬂﬁﬁﬁ@ﬁgg ag ﬁ@e@mlﬁﬂ)}?’é’tAS ethediie83at al yst has

of %te%il eas§3 %%bl,r&k’%tsl t‘é’?{lﬂﬁ%@ a ﬁgghg%f%% %ﬁ%&

combiiéng Avepbitevithedeer mm‘élrﬁiaslsao ff&hhﬁshppbrthﬁﬂdlum}mge,awherein the

catal yst, conprising: comnbining support with one or
SUDRAST OTRREISES DR Py @%Wrm?rﬁ@? e IHF%[SLFP@PTW%’&%‘F (T more

met£1$' ?mﬁy@a%h LHME PSESit NEbR, S /58 bre c%ﬁﬂaoﬁﬂ&‘s S ondRk Gnore

metal's conprising one or nore metals from
metaiIs; frormCe@luoih & dfeéhdReri @dic d alilzbbrapixtvres trergndy leeat tmqjmgrthls theta

tals from Co di
g PREpog /TGS o A BTk R a0 ol g e

cataﬂjs’e' RIHRRIS tHRRAfalysRis3 pdeXizdrd@stAbutibnl WAR & hdiliSpd?é dReter of at
"'east 400 0C, and formMg t hecat al yst, wherein the
(4

least%&(hﬁy@tdemlmdmp@rgw 61051@42&& ion with a nedian

of at.|east. 2 t ASTM
Voo BABS s las SR Br Qo oBal R E e HhriRtali
comPIREE biitioa VIR of iedGhetals @TRIThSA Afport/metal mixture, Wherein the

support comprises theta alumina, and one or more of the metals 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; heat treating the theta

alumina support/metal mixture at a temperature of at least 400 °C; and forming the
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contacting a crude feed wth one or nore catal ysts to
produce a total product that includes the crude

w@e@doetdpl wherei n t he crude product is a |iqui BCTUK1004/@42088
at 25 0C and 0.101 MPa, the crude feed having a TAN of

catalg%:r eﬁg %fn tﬂe §at?ls7gtbllxagaa Oﬁor@ Qi?ﬁ (a ﬂgloﬁ%ﬁ?ﬂ y ﬁ{egtlaﬁﬁ)‘\;ﬁ@&aﬁ]gzter of at

Sirze dr's ore di

leasta@30 14 as dettHRindd bysﬁSﬂE‘M@VIBﬂl}Dé(ﬂ)MZASTM Met hod D4282,
and the catal yst having re.si.ze distribution

comP? IYPREPT 3130 RroxIdesp ﬁ&etg%o d‘b"rm% CRIdGPIOfUSt CcPRFising:
cont%%?#xg M. &ie%ked R oRE '09 | dre Za01 Cg?ca t8 Bﬁ)d%e A l;g@&m:@ HREfhcludes

or nore netals from of the Periodic
the chadel modumt whexé¢in ths ciuie pealugt laradlqmmhimdmtm angs 66mtnel@t h()rlgMPa

A VN MR R
distrRitifE Weth Iﬁ@(ﬂalpgoi%%-{%é@; bes 1066480 Ahgs ddmenhédry ARTN

provi des a neth produci ng a crude product,
Metlnmlrﬁ)ﬁ@, mg the oatabyst hmgngth@rpmé size digtribiution @ﬁ@pasmmﬂteéa alumina

catal ysts i sen rogen sour ce
and GRS e needls Eroty PRETS B e ReiatiRBR, B0 i Smpounds of
one & R8Gheta WIS CBIUNE 6 ©F HRP RToATAb1é, Dr tnikiuddsi tHerod i bid €

at 25 0C and 0.101 MPa, the crude feed having a TAN of

contepllingsepstacting conditions e thasdler erade prgduet hegy ebatapgt 90% of

i gl R DB PR ORI, AT il

Si 78e eivehfiorbalbo providesha rﬁetﬁ&dﬂ bﬂproﬂﬁcflﬁg dicanietpeodwef, camprising:
| east 90 A, as determ ned ASTM Met hod E ﬁ)@ and
contagigrade iged BHPANEI R FIEB GEADS PP EIGE 8 T AIgreesource to

f
o SHISEESAIBE D it JOS st SRl
liquidrngiahire aldXyYeandc @A hiMPa ghecompoieed baviog l TAldof ahlgast 0 3, the

cru roduct has an oxygen c t of at nost 90% o
eradf e G e B e B PR (D iR RGP DI PRRERS) of rude
feed@andAR I QbR tRY cﬁé‘l-{j_Ms Mﬁhwg@ Pebbdize ARG HYE WHhGOMEERE pore

i's as determ ned ASTM Met hod E385. The i nventi on

diangtegof pt lsest9h,as r@temmedfbprMMﬁ@od R428d earsk oapiretling
con SR EEPUGLLRS o U B Ml e T e

90%36f11H@TAﬂ\D(§1ﬂ«tﬁé crudB €, And ReEredndedecddtdl 0€ brdagicaxlypepicahtaining

m xture at 25 0C and 0.101 MPa, the crude feed 51%)/ P%
comgorely sueh that the gaidepraduck hes %ttoxygsgfcmaﬁ@ at megt 90% of the

oxy%e%tc%hyeﬁ §f tjﬂg)ﬂuﬁg fodtf Wil F[\} Isas %ﬁé:fx{nneatbylm Mef8d D664,

nore netals
and Beygeﬁdbﬁteﬁablaedetenmned bWSﬁFMdvfptbthéS@f one or nore

T o400 Ao B e LR L s
cont%&ﬂf%ré)érhﬂé‘&eg QRiASHe ISR ReHalJsBNS pPotile bGh] Folthd WAl includes

Yy Space vel oc:|ty in a contacti ng zone i's over 1Ch
the drpdeaprddudiewberaidghp codaprodvasisa AN ofixtare at@st°® Cg@%(bl‘OI MPa,

e el S S ol Pl e v, o

grarR bOVAtAI9S, & 168t 0001 Gtank 8E¥6E BEMArcmbER B obimn 6 of the
conpri Sing: contacting a crude feed with one or nor

Periodie dlablst end or mere qsmen@%ofcﬁnea)r e siials Bemr Celums 6 of the
Perlgglgguﬁﬁe c%u(iatgél a2 lﬁ‘t: be %1'3%‘1 orglﬁ%:{tﬁg?s:thérlagf, GhY ggntrolhng

erer i” e eru
contacting conditions such that a liquid hourly space velocity in a contacting zone is over

10 b, and the crude product has a TAN of at most 90% of the TAN of the crude feed,
wherein TAN is as determined by ASTM Method D664.
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liquid m xture at 25 0C and 0.101 MPa, the crude feed

having a TAN of at least 0.1, the crude feed having a
waosee3eont ent of at [ east 0.000 1 grans of seACT/US20p€042088

gram of crude feed, and at | east one of the catal ysts

COPRE LRSS0 Bl L5 3 AR Ry i

cont&BtinglasriideoideCaitl e 6r Mbretdralpat iwtheprdsehteof Dhydrogen source to
m xt ures therggfg and controlling cogtact%ng )
produesaiiofal grrdustibat ingludes theprusdy RIBAHCACY PHGD theerude pepduct is 2
- I I I i
ol PR BREE b WA R REL TR LR b0, e
crude Gt daving @, sulfinedntenh ofiatllga s P00 1 \gedos 0f sulfun pengraor of crude

nore contacti zones is over 1Ch 1, the crude duct
feed o P23 SPRICTQHE GROTRESIOTOIOR OB et Ay P oL [ hants 6 of the
Peri(%cgfﬁtablé‘ NehelddEndzé Eﬁ%&ﬁﬁ%f%n@ BV hioge Mefld froth @&gﬁlﬁmomﬁe

130%of the's r content of the crude feed, _
PeriatheTeble, ofaNxisestberdef; endiortdolbing ASTIRG v dooditiDBS 4uchatha, during

sul fur co t.is.as determ.ned by AST hod, D4294.
contigfine; e R arruitE e PR 1 Srath G S CF b I I phase
sepafdiidfl Of BleQaEd feed QR hRBting ORGBE hblidy Spact WeRct @flone or more
with one or nore catalysts In the presence of

contagingaaBesis GFOGE i celetrordRechioIEzR Tt 0t 35 st oR% of the
TN ¥ ot XG5 e G SR Hbing MR, b pB76{1R00 ofthe

sulfiditdn@eadfrtbd tiudg feednwiatinMOABOIR A Ueterisinsd b ASTNI Nléthod D664,
crude feed, during contact g&gak S h%dr ogen at a
and sidfus cprsgntria pedsternyingd by A4S Tk ﬂg@gQﬂ% 4on of the crude

];neetqﬂ% %H’f%w‘%} %g@u@%@fdes 4 B dy Gf‘%ﬂgﬁﬁ‘ciﬁé 8 ErRE QYO HRE Bmprising:

ing a crude product,” conprising:
contegingacirudigfead vithdae bemdrevtathlykigdn dopgnesence ifa gasesenigalrogen

o B T R R SPGB SR S

prodREQS HGuidSmktirk QR FThaet MM1© 1 WP 2 and Corindl1ilg $8dtaddhif conditions
and controlling contacting conditions such that the
suchghatdhe ¢wde faed, duimgaonied., wotdkehhtrogamatatselectadmgte to inhibit

hydr ogen ake.condi.t|.on then at a second
phmﬁﬁﬁ@%%&““ﬁgﬁ%ﬁgd%gﬁgPP?%%?ggﬁg;first hydr ogen upt ake

comdt idventihealsgp@ividees erthdd oMprotiecifg e ondle pystueg@omprising:

upt ake condition, and net hydrogen uptake in t hgi first
contpgfedigarda fsed reh dgrween Bheresaes of PredttOte SRSt to produce

a totgl'e%ghﬁé‘? .tkﬁié Erbc"&\a%\%v H‘%%g?&i}ﬁéﬁﬁét%h%ﬁpﬂig li:mme tr(')’c{u%t fsraol uid

reasin one or nore properties o
mixtubeat@5 P deandrio IV PAh amb@nisyol Bihg owgdct@d@Honditians swehttiat the crude

t.he respectjye, one or re properties of.the grude
feed g GoactiWith PEFOPTTAL 2188 v o Pt ek caPistpicpd then at a second

hyd@EOTHGHAGARINIBe B QAYSiooeh APRIke SoRditiof BB @k fi&entdrom the
crude feed wth one or nore catalysts at a first

second hpdiogenmpaketdnditiod, 4yl ned iydstgien gptake &n thedosichydrogen uptake

o PR RIS L SRSy 49
decrbasiitd BEIGH 1t 6E] Ghe dInéEpRdp&idddf tParudt PeodiicticlRingedy at most
having a TAN of at least 0.3; and controllin

90%crsHtiae 1 g respemliveionn er Bokeh Prapatties 96 thre grade fesdt act i ng

te rature i.S at |east : o
contRiueHSh i BoutdEF Bhnerlor b e BUFink PR M oA BE Bltoriing
contA&Mgaf crade f08 it Qe behnatd astalyststahe fifAkbmperhtues foilladed by

feed, .
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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wherein TAN is as determ ned by ASTM Met hod D664. The

i nvention al so provides a nmethod of producing a crude
w@e@doeddpl conpri sing: contacting a crude feed RMT/OSHNE042088

or nore catalysts to produce a total product that

feed. ha‘\:/m%l R 55? m&ez?sg ;6 go &j géﬁt&c&ﬂﬁg g&ggﬁit #%ﬁﬂgsﬁ Qﬁc%dtﬂgitthe first

contﬁ@tﬁ@ tbaperatrais BANagf30@C loeas tha. tBe sédoad condetifgetethperature, and
aving a sul fur_content of at |east O. 1 grams _of
the @udff lerpdwé hagp ANORL & mpss 9P daslatiyp e the f@gg udg feedhe
] tals from Colum 6
Whe%?ﬁ ? (%?{gé? ?%gﬁlh%E?A%qg\r/{gﬁgggngr%&corrpounds of one or
norThe imeteation dls@proCiles am&hoad of Ibmdﬁ!ﬂng adiwle abdet, comprising:
m xt ures er eoﬁ1 and cont rotrl i n

conGEAE 4 SO Sk BHPiORRE" BIES Eriguat 3 peries f i thradugt ghat dgetudes
the éFBéé %I%QI{et ofhdr&i8 ﬂm}u@é M&cﬁs léqfq7 i R tuRN 2k he aﬁﬂ@dﬁ)l MPa,

has a sulfur c ntent of 70- 130% of the sul fur
the «:rudtt fead hafing hd AQY ol ldase 8,3, thiseredanfedd\havisg asulfur content of at

teast EORLCBAR ALY Pricimuk nutr Sadad ottt i ds

comPFiSiv @8 oﬁnﬂi%trﬂ&gls FHonPCRAUEH BSf heCPeHRAiPT A1l Gine or more
conprising: contacting a crude feed with one or nore

compamalsyg 08¢ olunplieodmlé frgra Glodump p od thea Pariogdic Tade.pd srixtures

| e
e S oG el GIr B ALUElac oyt L Fa o
mosa 9U%Mftﬂﬁe BANIoeﬂiet cr@delfeeﬂhﬁldcmel deudt @estivealrisrgsudfur esiteinterf 70-
tent of at |east O. ns, of . r esi due 5§r ar

130% ofdbe syt comie CAthe %@% 96@%%@6%@%‘&? af ?%mnec%y ASTM
Met Q@B%gsﬁ,' aﬂga@F\ﬁ‘ BhteHPk &s rﬁ%tt,eﬁlnﬁleﬁr g%mth@d @42’9&6

eriodi’c one or nore conpounds of one or nore
metTkesniantion s prowides efimé¢thed PEprioddéiog Fablde, product, comprising:

conBise & FORS CEhOHORRE FIRGC EFRELSIP BHULES AALAEProde! gt eiudes

the R8¢ pRAABtOWhdrBR (HANSE ptdRicERWdRE@ B tul R 26°AGRAd 0.101 MPa,

product has a residue content of 70- 130% of the
the erud¢ fhgd h@‘ang @ﬁﬁl\bﬁf atheast Pudehefareds fead Having p esidupgqnient of at

leasféléggetlrgr erFS e%’er n}\%“%g?%eggg‘f%%@sgt eb%\g/é:n wéﬁm

conmpriSidg Phe vt fefe rﬁetﬁBtﬂ‘b@d Cofurpt 6 A ehaReribdid Dittte, [0he @ @iore
conprising: contacting a crude feed with, one or nore

compgiadsyafione pimpregattals i1 Gokpmup 6 5d tha Perjosic Takle.od saixivges
therEb 5 G coHASES Dol fiorfUAPIRL R MEE o b RAN of a
mosa 90%Nfalie BANIof slst crGdelfeet hihe cruddeprdduet hiraa tenglua cdi@ent of 70-

t of at | t f
oo e 3 e T bR B30 £
ASEV MBh6d D8b4 afd k&Rl ©8h iR it etk Mghedeyy! &S*TM NRHof.D5307.

one or nore COI’TpOUﬂdS of one or nore netals from
Col Therin&ngbn tlee pReides dirgetiiad bépmducmg ricoudsprodust.cofmprising:

nd contr,o I|n contactin t hat
conf e Brilrey “ALE™E TR BB paTRe s Walr Ryt inctudes
the &ﬂﬂae gfdéld@c #B&6in thberugé pesivef RAUCGuidasxtard 4805 caning i 10afMPa,
0% of the V@O content of the crude feed, and

the o @ed hecins 6 Jreeaf atilensa . ld greearndaitead byvingT Glrcrsignt of at
leas%.% grams of VGO per gram of crude feed, and at least one of the catalysts

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

thereof; and controlling contacting conditions such that the crude product has a TAN of at
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The invention al so provides a nethod of producing a
crude product, conprising: contacting a crude feed
WwWOowRMk/0ei3el or nore catal ysts to produce a t ot al PEF/US004/042088
that includes the crude product, wherein the crude
: A QRiet B , 0
mosp?]éezﬁZi Clﬂ)r?{tjh eﬁ? glt}%a ﬁ%ﬁega 'LI{IA{IC o%le 21?0 et g QG@&O%& of 70-130%
of tHe€¥SO contentdf thé audatfaldy&tdswhcrenb‘t/@ﬂmhﬁ@lt by as dederniinédhigy
h one or nore netals from Colum 6 of the
asaXgheLDs i

one or nore conpounds of one or nore
MetRk $nveh QSR 'Q@(!) ifs Qfmdth&i Stiroatifig 4 2Rl prOduct, comprlsmg
m xtures thereo to produce a catal(%la precursor; and
conthoting ancguddw’?sed; mtalopstor morheatelysty to p@ ¢ altetslk prodedt mhtaet orcludes
in,the nc.e e_or, nore Ur_.cont ai-njn
the SRR Beeren BnEnePUreTHe R S b g R Mg " Hha 0.101 P,
the GO feBd hh\ﬂﬂg § QNG AtNEasEOBDiidd £N8ast YR of hatcataliRtsGE WBRinable
product has a TAN of at nost 90% of the TAN of the
by: midemg@éuppcrh@th ﬁm@ At mere mFigly ewiadarnd ofdhaBeriedic Table,
one (8} Hl(%e ngoémn&% ‘#d ohe é)r i li{ér:r%ﬂreéa%gﬁ{gﬂ éb]{ﬂlgm} & Sp{hggie%iggigafable, or
mixtudésaherps R eugrbdideat catd‘[ljiét peERarsbi Ean@rﬂdﬂﬁlng rtbtd cuthlystiydieatifig the
the crude product is ['iquid n1xture at. 25 0C and
catalyst precuype in ih@évr@&ee@eeOﬁ @EPIERRFF YL candaipigecpmppuRds at a

tempétate Hebor? i@’? aé anl: c%nggi#&%tgg?tggging &gfﬁl I r{g%ﬁcﬂ Hthe crude

avi ng an gravity east ast one
procict hasen TaNalf ystsstOOfpof the ﬂ‘gﬂb of ther crody feedret als from
CoI m 6 qf the Perjodic Ta ne or no C ounds
nsPOSRIES HETeS et UEnGR s IRT T bOmPTising:

contzam crifie f8X With&heloR %&QEata@stg t6 %drueé hithdl 58BLAEhdt Mebludes
conditions such that the crude product has a viscosity

the aud@ﬁméu@owmremthmlﬂe QG%Jgtfls eHeuid sxgyie gt 261°Crand 0.101 MPa, .

the e el B In oo BRS, fodSxat 5B 51 A0S ARk B
having @€ AP ey APleagdyaddyatilcasesndélef the %@Q@tsbﬂ)n‘[f»ﬁ'ﬁhﬂg one or

Met hod D6822, and VISCOSIty i.s as determ ned by ASTM
morgEgiRe fropdagumrigo |thﬁ/%¢¥tqd&1T@41§oor§r%W%é§oalpﬁ’é@4§dé OB Or more

met@% (g‘ggﬂ@gﬂﬁ Ve%fﬁﬂ@P&’i&ﬁy $lble CiTR ){t&ﬂey ﬁler&)‘imé o'nﬁglli%g

of nore catalysts to produce a
contaotisy copdidus ‘sudhhh:it thmmiudﬂp&dh&t&asraudecoplty)dm 8 Wm)éaennnst 90%

h d d ' 0C a
oy s B RS A 8, 25 S e ity

of 7@ 1509@8t9hd R8I gﬁ%ltf bf fﬁ@rcﬁl&%éﬂ M&elﬁmrgrﬁllf}&s a8Uetermined by

| east one cat al COfT'pI‘I Si ng vanadl um one or nore
ASTMrMcﬂm@IB@ZZ \aach sigcontty ipas ditxmined by h‘érTé\dfMethﬂ@ D2669.

ti.ona he .addi t|o
conbiSeRliphBog P ites SR G Rafans s BRE rpRieGyebHiprsing:
confa@t'iﬂg)élﬂﬂée frkd QAR A R CRbIyER t6 [pﬂﬁiu@b & tot@l product that includes
conbi nati ons thereof; and control contacti ng

the crfeiprodasiswherein theexude peoduetide lm%meﬁumﬁ 23 “Frauddy.1Q MPa,
o 508 0050 T AR O3, 1448 0l B e

leaspblm/cta@&ﬁst aorﬁpﬁlﬁﬁ@ vafadpime,cine ion th die com@eumtsadwanadium, or mixtures
nprisin contacting. a crg e feed wwth one or nore
theré%’fe and “Q?ab?aé%lﬁiiewherﬁlé‘tt ¢ adgliganalicatalyst coBritfg @€ or more

Colflélﬂg Si‘hgé{%? x(?{?r gﬂg{re %‘ﬁﬁ%ﬁfgﬁ 8? gl?elgf Mﬁ% CEHRAHCE Bl 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.

10
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and the crude feed has a TAN of at |east O0.1;

generati ng hydrogen during the contacting; and
w@emws0ad3bi ng contacting conditions such that tPET/U8200€042088

product has a TAN of at npst 90% of the TAN of the

L0 8l MESETL B TS L oy

contpd:tﬁ@ta:ctrn@e feed muﬂmnp oo thotd catdgstpito pratiyce e dothlgabding tieat includes

de feed re .catalysts t o produce a
the ‘fI‘B SPTOFPS Y fffe’c \ Cl‘uﬁ% P’ig’g‘é%t 1§ %&i}q&‘ﬁ e Eré ? % Ak K 1iMPa,
and Eﬁ&ecrl‘f({eutggd RECLVEN dfst Rait'Oqlu 'ggnéPaﬁhg'q dﬁ%en’2 éut@xfg ﬁﬁ@ontactlng,

MPa, the crude feed Ravi ng
and Gomrolhimgiccaitadtlagsbndmmscsﬁch thet thatcatuejﬁsplsdu@r’ms pdi Ad\g of at most

di e or f di
o0%5E356 AR oh1BF eice TRHEmEGREY U ing: CORRARER Ry ASTM Method
Deeaondi tions such that a contacting tenperature is at

| east 200 OC, and the crude product has a TAN of at
o Sthe §O%nEHn tahe pioxides  matodof pedpeing a cwd@rmoduc‘r,mmpslsmg

as,. det er ASTM Met e | nv
contﬁ?t% adcgggl%{leﬁg th ng for 6}06%%3%1#@62 chﬁglge &tot 8uct ?ha% includes
the &Qﬂ@?ﬂo&hﬂgwh&@ﬁi th€ bl pRdacstusie ligedmitttife 826 °Qra1ﬂmr E01 MPa,
sts t o produce a total product that includes

the gryde @p@ bavipg e duel of gideastd-h, adeat deard eng pbda catalystsgomprising
v SR b s U6 A o R A

contaétigy oomtBions squhi thatgovdnie tenpepatareds anieas 200 Fpoamtblithe crude

proshiel 4 O A aF RO LB AR DI R heP R LR i o

dete%ﬁe%%?%@%%etﬂ&@bb@@d in a direction that is counter
to e"flow of the crude feed; and controlling

corfihagtvemtjor elsdiptdvates asuathod dfa:tmtihcsng p@dsleproditttcohgpsising:
a TAN of .a s, 90% of t TAN_ of e cr
con(Etict o4 NeeH S SOt B OE 1) ‘AT e AU RBRE it dpcludes
the (rI¥E oA, Wh&RitheViude BrodudEs A vidued nﬂit@fam R8GCoarrUHE MPa,
product, conprisin contacting a crude feed with one

the gynderfeed having RyIAN of atdeast Sduand 24 lewst anc pf e @é&alxswmprlsmg

I
A g T
comfpaelﬁg Iaaieydft@en peircgdamgaiontactighe the gﬁts flew theing| prowidsd E-m
content, of at |east O. ‘%goz gr t | east one of th
diregfignefhgiie sowBeRipiths ¥Ry g feetangreongpling a%%a%condmons

suc}ggla viaRagiad ?IO(R{Ct MLAEL8 D NGRS d& @‘O% %E‘ thet PEN Yﬁ@l?éjéﬂdﬁé feed,

tal yst vin pore size distribution with a med an
whepﬁnn & AN r-smstdetermfneﬂbasﬁtSTMMthmE)%ént rolling

actin ditions su t t,he crude, pro t has. .
SV RAPGARE Pl atkitd alprafliing s HRaiey colitsine:
conﬁ (feé‘éru@é fdeh QMEH MR®r Bﬁ)@éjeaté(wﬁﬁ &b grdﬂuké/ h k§talGRBE@Athdt $ncludes
term ned ASTM Met hod™ D5708. The i nventi on al so

the gmdwp@éscta\_?vhgtehﬁhe efudp produetii lmg liguad m@u{w@ da¢€,and 0.101 MPa,
e TR T 0% T AGL P B LS LR o R P oo

grarfi§, AR af0AE W€ the o8BI ddniphiSing HARdIRH) dHE br mareacdmpnmmds of
m xture at 25 0C and 0.101 MPa, at | east one of the

vangcier QrepEctweniberest, sad thervanadivem coirly$hapes Rosepise Aggibution
wittP4 m\é@lﬁﬁl%b%mﬁéter of least 180 A; and controlling contacting conditions such

that the crude product has a total Ni/V/Fe confent 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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m xtures thereof, the crude feed conprising one or

nore al kali netal salts of one or nobre organic acids,
wop®soee3nnr e al kal i ne-earth netal salts of onePOY/USINE042088

organic acids, or mxtures thereof, and the crude f eed

ha I

it ‘;[‘lﬁ@%vrcfgﬁg? %E@R}(f%}e gllﬁ?eﬁ%d‘cggfrj%roﬁu&ﬁ%? cr&fé%g({mc]t omprising:
contaétlr[gegande::fead lwith @k camadrecs hlyStsQ0 pOdduge anstal @oduct that includes

controllin cti nditi uch that the crude
the GRAe RS E SRR Pl ROGHST 5 AT iR G 25 *Grand 0101 MPa,
at le%&tlﬁﬁk 'oFﬁle%ﬁfalﬁtsrﬂ% risi fgWaﬁilﬁuﬁieBﬁé o?ﬁﬂo?esccﬁlfl R8P Ganadium, or
aci ds of at nost % of the content of al If net al ,
mlxam@; thérkal thwecrlskrﬁeed m;marﬁsma onaet labreaaa\kalsmofal saligarfione or more
ds.in the crude e| n ctﬁntent of al kal i

f
orgahis 36, SRR &ngg?liﬂh Splts ot pneqr org grganiceids, or
mixRE&aRéeoRehditheictuddgt &l KaviRd pby e AR YR REd,D tofd %ontmeof

i nvention al so provides a net hod of produ0|ng a crude

alkabrmmic end aibﬁpﬁre@rth gnet@omtln@al sadfs @f orgaaiec deadscpiint teastdhe0001

grarPsr,I 8{1”% a%ntr ?lﬁ é/o aS '[1}10 cgrgﬁtl Cses\}\}g I@tt ghet ‘%@8 Sﬁ%’g‘é‘gtgﬂﬁ% aa%t?l content
of alkali andtdl qaﬂdchumlmwaﬂh adeta? Sn ke Aehl Qall0df dyBhic hdigs 6 44Gh8ost 90%

feed conprising one or nore alkali netal salts of one
of thercopipnbolnlkplinmetah @nd alkaliprecasth metad inmeilisalis ebergpnic acids in

r r

e TRACssB 8 Lo U 458 il S, Bl il o
orgdnéeatidsds teeahinedby AST M)Meﬂidtthl 3netal, and

aI li.neearth nmetal, in sal.ts of or aci ds

ipyeREen plsppryides %prﬁflu?llé%étc é’r uct, [ggmprising:

con‘m‘ét‘?’ﬁri”!oJ ¥ &hde RRY WG GheRP Erﬁ)rééa%glygﬂs% ?H&'ﬁ:é Qo4 ﬂrbdl?ct that includes
meditan pore diameter in a range from90 Ato

the enuddpratiudtenbereB0bs ofude hewduettiala limundbevixtofe 3636 é@ and 0t HY MPa, -

e BN E S n GBS e B SR s P AT B eh B Reds one

or nfr& kb da0Mh th&alanltslef &lerdr Reske b)Yg:ﬂfﬁT Mibetoh ﬁﬁu%%&ﬂereof the
and controlling contacting conditions such that the

cruderfprfchayinge pen eramf grudeead, @ é@ilﬁlecmnt@ﬁ of pikali matigdt ad allegiipe-
cor L SRR O o WAL 5Pl bt oRREA R e or e

catab‘ylstsaialvmg-awé thET&lEﬁibutlbmwi’thtaahediaﬂl pereafiarnetgaini oraagé ftom 90 A
ed wher.ei n_content of _al kal i

tal, . )
T e R T T
a o?@!h%%e{e? W?t'ﬁnfj@ ﬁromtﬁkeﬂecﬁé(n Ml%&tgp Gyttt ?ore & distri butlon is

I nvention al so provides t hod of ’producing a cru
as deteontined by ASTHA thm;gi Démt acd cmgrqilmg qwiﬁacftmgd:omdmbns)mh that

t al s t duct, th .
the e Bpduct e RtiGe BrEHN wiel aind SURLE e i dnapetal sas
of otg‘ém@ deldd o gt Mbttoereohe bl cf-rra@ka@i rill@tlil Wh@alkhiige-6dritfi@etal, in

feed having, per gramof crude feed, a total N/V/Fe

metelsakisef oreaniaecifiselshe onude 6ed, yheiesn conientaf alkeli metanandoflkaline-
e eSS0 8BRS A1

Wi %e&ﬁvehﬁ@@hls@@%vﬁes hhesticet af prBdlﬁEiiﬁg a@fud@@&&ﬁlct RbM@rising:
pore size distribution having a pore dianmeter within

contastnyg HfrufnEequdthne 96 n@rwaéﬁléfﬁté o et fptplgredugt that includes
the &hgé %ﬂoﬁ# ! 19 erbih RS 8L {oﬁh&%g g?ﬁtuﬁﬁﬁ%{}@aﬁ 9? 8‘5%?% 101 MPa,
an ontro hat

i ng Contac i'ng conditions suc
the endefeed hadng, tpeh gmaoft wwiidd feddl, aotad NiOHFe nontefit oftat feasit0.00002

90% of the Ni/V[Fe content of the cryde feed, .wherein
gramg, F‘%# gideash H{nleﬁ)ﬁt he gatalysty gfugpg.lam%e size distribution with a meclilan pore

diameter in a range from 90 A to 180 A, with at least 60% of the total number of pores in
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by ASTM Met hod D5708. The invention al so provides a

nmet hod of producing a crude product, conprising:
w@osaetsPhg a crude feed with one or nore cat ab@BUS2000042088

produce a total product that includes the crude

ey O N L
wheedmpeetsizefdisiibuicn iseg @étmmnmﬁbmsm Metmmr Dh28@31aadi sontrolling
in netal, salts o; Qr gani. c a

con‘r@gt%o'gglltlom %Hﬁh& at&]gqjggdq Eré’ uct g ] ggglt 12'?(21% ﬁgltent o% at most
90"/0311(}% WSASF O oPt}EQ:E'lﬁiesfb@c? v@ie&ﬁr{ NPWIEOBoMehiYs @s determined

Ian pore dianeter of at east 180 A, as determ ned
byA@TMMM@&DE@QB D4282, and t he catal yst having the pore

SorBrnlion ke Brwsf Bk S ine R o S sing:
conﬁétlrfgrbﬁcraae FERA itHEdRof nldr®Batklgs B prédde ol fiftalRRbMRE tat includes
e, or mxtures thereof; and controlli ngécont acti n%\/ﬂ)a

the @od@pmdmtswmr@m theemde peodsetiis @ lignidduisturt a4 28 °Cand|0.101

f. alk h
e GO RO Rl e At b B B, e
saltLERtrgdiic &didPdledldastROGU0l cadifls périgpdrh aec@aetﬂaemat Rhst onb the
metal salts of organic acids in_the crude fe

cata%ﬁ@r}@mg@m%me éistribuan witheraediangpere é}a@aﬂﬁh@f%ﬁaﬁhl 80 A, as

o0 PG 5 5 B8 gcin

comprisivig das oamors heid]sdfonp Cotlnmi 6 gf the Petiodic (Irabie ohe or more

i ng: contact ude f W, t or more
compgys y@‘ ©8e %mﬁ%raate%qﬁm% GommIpe BEie tPe‘F‘ﬁ%thf%é? 98 BYXUFRS
ther€SUSIR1 RIABUG co%@trl é'bntdnﬁ)nQ rsﬁ@lech@crtﬁ’@éfﬁae'p?ocﬁlck ha @tal

m xture at 2 OCa 101 MPa, the crude f
conteotfrallsilingetol encbalkmmeeeaaﬂhmtal manatlal wlb 0f oogammmdﬁ of at most

o5 s B 5 B Bl R R A e s

in theh@li®RObed, alrdil BoREMAE afk@R %dﬁﬁVéﬂalgalkdl’lﬂé i tmehl, &f 1] salts
feed, a total content of al kal | metal s, and

of opgepisl dciflsdapg deterarigdsby AS TR Method R1S18f or gani ¢ aci ds
of : : I ) f
o b 5 A A SR B sy o
contaetitigeancndé e:edivdthdreror aforatathlgas to 12r36uo% a Bgaldebddudrtiae thcludes
by ASTM Met hod, D4282, and t he ri}ét}gryst havi

a re
the GigePIgRey PBEIGAC ERB PISFGS 8 FHHE Agp 2 Anf Dbl MPa,
the gﬁfﬂhé‘f@%d @oﬁ’i&gglﬁg 05@5 Iﬁgfecallzrefﬁ%gtal ong op(gner@f fo 5%%2 dSids, one

one or re msta from Columm 6 of the Per
or nkab hlkalirearihxhetplemlts hémrenﬁ mm @rgamctaczﬂsj on gnx:torﬁtsab&rbcvfgand

condi.ti,on ch that_.th tot .
the GOR et BRTing Henefanngs aihde B ioRL forh of e hEAR, and pikatine-
eartABicls ﬁﬁlnétﬁl ﬁltﬁ oP61@aRik Gcias beis 168dst @UO(‘)UngraﬁQso/‘aﬂEasﬁ Bfe of the

content of alkali nmetal, and al kaline-earth netal, in

catahgstsdlavingl 2 prosize dlgmhuamawﬂdm meditrepare disansteref atigrst LI 0hA, as

conten I art h J
cert Y R0 b DR EL aafhle AR BATIEF Robk B fioullpn
comeibing dnPbBdbre ﬂibﬁlslfft)tﬁmohﬁm absthe Peydid Gable, wat bﬁﬂlo&f

produci hg a crude product, L_u n%)rl sing: cont act i ng

comppys of ©BE oWnEFe BEelsdromgeo af e Peripdicplabu o8 naxtures
ther{e(ﬁi{é Q%dr i gir}lg (ftgﬁﬁtctu'éé‘%nlldﬂﬁﬁs gﬁ‘& tﬁét%ﬂ'eecre{@ %g&%g 13% OJ Bt

I'quid mxture a
confenfléfalltdlametal, and alkaline-earth metal, in metal salts of organic acids of at most

90% of the content of alkali metal, and alkaline-earth metal, in metal salts of organic acids
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the crude feed having a total Ni/V/Fe content of at
| east 0.00002 granms of Ni/V/ Fe per gram of crude feed,
w@roosmestl one of the catal ysts having a pore SP@EUS2004/042088
distribution with a nmedi an pore dianeter of at | east
in t}%?bgu?%  feBE vifthGh Bhitedt of Xl@ﬁ%ﬁeéﬂaﬁgk%S&nh%&af !&?metal salts
st "having a pore size dist ution conpris
of orgamocamdmxasdt&d:raimcdfbyuﬁfsm Mmhoa Wf318he Peri odi ¢

. one or_nore.conpo ne or nore | s
{ PO iy Blsh PrOe RO o FrABioe MR prieG comprising:
confa@tﬁ{gea%md@fé@d A iRl dr nftge AR AS td ?L%dﬁ@@&i 't&till‘iﬂ§dt§ﬁ' et 1nc1udes
t he crude product has a’tot Ni / VI Fe content of
the audmdu@;)%@fent the cinid¢ y¥adectos atignid ofxtuteat 26 G8anfldelf)l MPa,

L A R s T o B T

grarR bPEiaL Red2atqéasdl GndocﬁfQHéJ@étalyﬁé?megh gre §80diseibufien &ith a
crude feed with one s to produce a

nor e cat al
mediast pire pienstie of ahlaest 2 A tdetemned B ST Sitkod e iand the
cata hﬁla%rnklﬁdgaz por, & %122% éltrlsa%gutj?)n ca%?rlginmoég ﬁ% rené)%ée m%?al%%m%n@olumn 6 of

the Pdrioaliid Tab2é, ane 9 hicse afmpmad@@f dTRI € nfiire adtals &DNUEoludIREG of the
or_nore al kaline-earth netal salts of one qr. nore
Perigdigdible, amirdurey thepgokand gntreliag sgrtactingcondiiipas sedythat the

cmda%ﬁi\égﬁgt s:eptlfo?ah N a? Eérfterﬁ of atq{lﬁgp%% ?f ﬂ’lg %f\%@ COHlfeflt of the

I neeart I'n netal
crud?sze@i everedn Nﬂ‘/VdEe mfntait isl s alsterireQ 6§ A ST silethat] D EDSt

of. the c hawg %\lyée size distrjbution
WI t cAnYRaEPA A SBB ‘E’l s avasthod Qffpraguging, a cruglg produgl comprising:

‘con‘ig@tlirfg!r 8 ey vARTMMR hipd 441982 o ﬁt‘%ﬁu&é‘@ t&ﬁtﬁi‘b&‘&tt that includes

having the pore size distribdtion has a
the erotly prddneirwbensinethe crude praginetris eﬂlquraltraimne at f26 6@1 a@dO0g1 MPa,

the ot APt oomor ATl e s S g R organic acids, one

- or nitRé YiRelenEarthohetal altt bESnel drel @0 bigaatta @) bf BliktuRg thereof, the

contacting conditions such that the crude product has

crudg feest hgvingomtosH copienta P gram ﬁé@rallde feeddofilkall meéal eandraikaline-
t
eartlgﬁ{ 1 lem'élger‘%g%taﬁé o]f(ﬁ'g%,lﬁ a?&d - of a agta(ﬁg(b(g(ﬁkgﬁmQ atqga%t ﬂxgeoo/fthe

catalytsdlayingra poet aize éatrﬂ:fmtlolfl withganédiaragirdliametehel at 1esde90 A, as
feed,  whe c |.kali netal., and ize distrifut

detegniagli bafeﬁ\iﬁ\dr}ﬂ Bed §%8 andihepalf hevine E‘eﬁ@ogﬁ size dishgution

has h%otéismgl b&L TGSy ﬁﬁg IR B Bl @. 00D %rérﬁé’ &6 B%Pams of:

al so pr V|des a net of produci’ng a crude product
molglodepning bmgor woretmelybdeyum compdendse edcwlatad asvesight ofpraybdenum,

or B B BHBTAPL b LB b s

- totalB okt 6f AkalR mefT AAAIQLADdar¥RActal, henfetaldaltd SRstehay biids of at

TAN of at least 0.3 and the crude feed havi ng, per
mosg Patm ddftheeangrnt peelljali metabraadl aligaling- Fééﬂt BIstadnn H@ﬁftalaﬁﬁlts of organic

amdrs] G& ﬁqte cguc%(%ggc? WhefiE COI}?&I’I’[ 81, @ﬂih &Q:?atl dt aqﬁ%ﬁl%te%ﬁ%éal in metal

ga poreé’size drs

saltﬁ@faﬁgérﬁé aéifls Rtas HEtaﬁhand)bﬁAS&‘M Nﬁlﬁfdrmmsem by ASTM
Met hod D4282, and the catal yst having a total

mol NsdevrmoR alse @ravides emeiadeiarodusing § sxude presiich comprising:
conﬂﬁtﬁr{% dQ f dg{;l Q)fr mot® Léf%ﬂgﬁ? W%rg&ﬂge 2 {otﬂﬁ){}@dl%ct that includes

enum ca as wel
the m:tleypxdﬂnctnwhemelm&m thide prodnetrie nﬂlquﬂndmmﬁtat @5 PCragd 0.101 MPa,

the %3%%%@%2%& ?{%&{I gg%ggsagf (yg E@é ; efegcrl ﬁavm rpoe%j llijglc":atm Q? grude

feed, a total Ni/V/Fe content of at least 0.00002 grams, at least one of the catalysts having
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the crude feed and the crude product has a total
Ni /V/ Fe content of at nopbst 90% of the N /V/ Fe content
w@tooshes3er ude feed, wherein Ni/V/Fe content i SPEEUS2004/042088
determ ned by ASTM Met hod D5708, and TAN is as
Y. AST. [

« pos G OB DL e IS, iAor IR BV AR B Btiifined by
ASTSONR Rl 4R 32¢ el the tatﬁ]]gsﬂaormgdetofaé aﬁlyhdbhum nentent,per gram of

catalysts to produce a total B,gduct t hat i ncl udes‘n&P
catalysty fram): Qﬁm}caramm&%gmswé RPYRECIBIB AR O POTeComyaTRfs of
molymdéﬁlﬂﬁ € afthulate ﬂ%@%‘g %d%% 6@@1}(@&9@@1&3&?? thnd controlling

npri’sing one or re a netal salts of "one or

contdtding condjtionssuak itdsthe eneleqrodot based KAN afet emst POYhetfahe TAN of

the o e encieoRue PREeR BacieHAGY g oot of & isTRaApe of he
Nl/\fﬁ’fi (?ﬁéﬁ‘o?fhe%ﬂﬁé%éc@ Qheredt] Nﬁ’l\ﬂﬂ@é donf®k & as RREnined by ASTM

neearth nmetal, in netal salts of organic acids
Meﬂm‘d 2§708¢ arst TANO@@Ddethran@l byaASTHM MetwstD@lde of t he

sts.co or, nDre ne C
ol et AprauRr i Etoed i ey, ARTESith Btmerisine
cont&gtm%rﬂiecrﬁ’de Bl ﬁ/ltH%h@blSmeeCHéi’[a@gt r6cd ek attbigl freduecthst includes
or m xtures thereof; and (b) one or _nore netal s

the crrmctnpr@étnqﬁ,rwhermc thefcradpeprpdudt itk Bauid MistureaSSE At @101 MPa,
.one or I
the cgécﬁp %ﬁﬁp %orrf.%rbﬁnég one or rlﬁlfn)%% gl}%@ A sral':cs?g? 0 oltl %ré"gr%éa%}gds, one
or mogd AlRalie-dacth ahetADRAI AT ohl offiRlodd organit atialk, c@@)lummieﬁtlﬁfm@ and
is in arange from1l to 10; and co troI#1 Eq cont act qg .
the cxefdrdiced bavangy il chgient Ry %@ra@é C’B%ds glkalymetalggnd alkaline-

eartﬁr:rlgl?gaf Hh nf%{tal %lt%acjf org%ﬁ caelmds %\é&@i dop®1 %ﬁshaﬂf? taf"ieast'o‘ﬁe of the

ni c ac at rms 90% of
catalqeustcempnsnhga(b}(aia ornmdra Imetedmﬂoml Calbinne efdhe herm;ila rfablenone or
met al % of orqamcaldsmt

;
morG FRIRRP TR B TC B FomarelPmh i Lo Riel ale gy mixtores

theré'ﬂft Ad (b Bnd G iBbre 3R4AIS 8 (W1GRAI 10 F¢hIBeriodicBable, one or more
det ermi ned by ASTM Met hod D1318. The invention ‘al so

compvmds@ésneorrmomwt@iﬁ frpno@@l@mmd O@fthJB@leh%M% or mixtures

ther%ogngf‘vg?’s cong té(‘é\ %(?Oo pr o ?M‘ﬂr}‘?‘ﬁ@ﬁ& U g{s% ! ga

rang@ [Fkee 1 s POluGH coﬁ"eftﬂlh? dSbn‘teh:eing bbhdﬁtl@ﬁ@idl@ that ﬁle arhciieq;bhoduct has a

m xture at 25 0C a 0.101 MPa, the cragwg (faed havi n
totalgontsmpf alkalvneal, ephelkplineofarthmstala it metaberdie of GrEARC a1 of at

most\%é"y/ ol}:%eloc%ﬁ eat @frgllggh rﬁéﬂa{p szcia ?ﬁghn@%h%ethle ﬁ%e&i‘ @al@g of organic

ata s conp one or nore netals from
ac1d§xﬂ Mrlﬁlecféedt bvhex‘é’&rdomhnc offakdlemetaheand alkahn@eardmr@tm,cﬁg metal

one . or .nore netals fro he Peri odic
Saltﬁ{gb?r%am‘b?mﬁlﬁ 15 pY ARy l@’o&%w [giﬁé%or nore metal s
fr Q'Heg?\leﬂ%‘n 418 Plovidaga E?e'fﬂd&qu%ra—&@ 132 Q& @b, Bomprising:

conpounds of one or nore metal's from Columm 10 of the
contRetingrdéroddebd svithone i mowy exalysietoaupducgtadetal proglugibthat includes

rati o of tofall. um, 10 tal t.0 .tot.a t
the {806 Profoste bt tinimos grodie tom it iRkt Rl G RedRu P depa.
the @rﬁa@fe%a ﬁﬂﬁn?ﬂ@&almw/% Renteatusdet RaGAUEI00D @ants GONEN/Fe per
/' VI Fe content of at nobst 90% of the N /V/Fe content

granmf)f eitnde Seedchndiap begst o off Blerpaiilysyy qenREsRY: éMtonp T aRore metals
fronb ﬁ8§ﬁ Q efd thﬁéfrh 'é'(l:\/lr %ﬁ o%g o%?oqg COIIE dg %e da' &nmgtesl‘ﬁetals from

ucing a c¢ e pro
Col@anprof $hdWeriodic Table, or mixtures thereof; 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, wherein a molar ratio of total
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contacting a crude feed wth one or nore catal ysts to
produce a total product that includes the crude
w@e@doetdpl wherei n t he crude product is a |iqui BCTUK1004/@42088
at 25 0C and 0.101 MPa, the crude feed conprising one
0
oty TR RARAS Tl TR 63 Te B PR BEp PO PREFBbioline
cont@étirfgﬁfoﬁdﬂ)tbgﬁmoh thatithkscrude productibae s tdthle¥iébiFe cohent bfiglemost

fee avi ng, per gram of cr fe total content
90%u9t tg‘F Rl Fankont of e Candederdh é?g‘ﬁﬁl%ﬁrf'@?%ﬁ conjent fppsfietermined
by MimSho@Hgaps.c acids of at Ieast 0.00001 grans, and

e one or nore catalysts conprising: (a) a first
c atlak ymtentwﬂn elsé provides atnaxiﬂy@ft oﬂmvcﬂucg;g pendgpaduct, compssing:

configich LT G rATeET Sioce FLelpet FORPEcR AP Bl BisHiiobibat includes
the mﬂ@%&Q{mWHQ@m%e Sf8e ?fodﬁ@tﬁ@ a']i%hﬂl BixhirO 2-5:04(9 ARd 6.19f1 MPa,
eriodic Tabl e, cul ated as wei ght of netal, or
the ¢rudet feed somhusingpne @mrdoxelﬁ)lkaél rgetgbsalis ohensl argnqre pngamc acids, one
cat al yst _ha ram of second ¢ S

or nifé ARG PRI BPonStmlh Hhshle FEE MRS WBirnf, e
crud® fedd HavengPpér @ekhGf Ealde Efeedoa@otarcomheommmads 20t altgine-

or more netals from Colurm 6 of the Periodic Table,

eartle gietal mmmiialé@lts/@ QEANi®ACifRelt lea@to 0900 graes, e thgypne or more

cata@{%% &gf}%hs aB‘E g&g&@g&{ e fidtc J{I&s‘@ﬁ ﬁ%g{é HA@% Fﬁ?st catalyst,

fronaDkad1 tveb.ek gtahlsneﬁ ahe ot mofmhahlss“ahﬁ Sohimnos githt PeiodidtsTable,

of at nost 90% t he content of I kal i
one 3 RRTS FREIRSHPTHOTRICAT AR MR FOwAQlamp 6 o @iﬁrwﬁ% irakle,
calchﬁtédlﬁg V\%‘i%‘g orhked ’or‘m%fﬁésrth&@&t %ﬁ‘& lgfa sBddfalchtalfBdt &he second
and al kalTne-eart’h netal, In nétal S$alts of organic
cataatst ohying palsgrelmtcac rsmomté@atayysA@T TehsvEr (Pogtadb off DB oif meore metals

rorh PR € OB PrEiR OBt caer i of B Pert s rom

Cohﬁ&’ﬁn mqle%t@meﬂauet alBHi1aRU &S wRidh® bhetal, 08 Hiktutd¥dhereof; and
i ncl udes the crude product, wherein the crude product

confrelling Fonjedtimgeonditipes weh gt e cavds modwt hasntotal weniepelkalkali
metglegrgi a(ﬂ?emﬁ esc'tttﬂ %e?eﬁ %etﬁosraﬁs 8‘% (ﬁ‘g!ﬂhc gﬁésa%)f a%%os? 9?ﬁ o ¥ife
re organi one al' Kal'i ne-éar
conﬁﬁﬁdﬂaﬂ&aﬂ IhStaloﬁncDﬂEalﬁfe ermﬂhenaﬁlgﬁfmetalasaitd 81 or@kniBizxidsrie she crude
feed}, g/ j fee?n;c'qntéqhng p% @ggﬁe g{qe ,oqngg 1%@38{: ei%%{ Iétgtra ?Q]glfeta? gal.Jl(tIse of organic
-qakkal f salts of organic acids
amd%?%tde ea?’ehg).yg%%%{f M!;:tg?gﬂl@hgd at |least one of the
c atTdnleyJS\teatltmaahsm grovp.’@s aguahoddf madwingst ¢rude pilodast, cOmPHding:
or nore netals from Cql u 6.0f the )
confifEcnsrudie ST A g oE gL SO gro i BoghFippncludes
the é@&@br@dﬁ&%&@in‘ﬂf@ cﬁd@iordd'il@t iPa 'lﬂqﬁfé'l' rﬁlxﬁﬁ@ hte.zs %@d’b abedpa,
as vvelg or m xtures thereof
the ¢rode feo bomgrlsmm Dm:@n rngre@cblmﬂu mtzt@hs@lts gf:¢netqmnort: pygandc acids, one
our | | n ontactin is,.over, 1
or nit P8 Ak RREEE MEACRIL e ot & SGEERIRERTE h RS eldl. he
crud¥etéd havaipg ped deahiof @ﬁiﬂétfébdnﬁit@hl, cohfeni®tailtalisabths a8l alkaline-
organic acids of at nost 90% of the content of alkali

eaﬂhﬁteéal ingRedelpikaef aigeraapeifs ofeat dast §.00098 waams; and gt fspst one of the
catagr %E}F'vﬁl'%a}g l%?arh A I:z{t &r ytqgast § %ﬁ}] gMiJrfs cﬁj Ihe& 09% gtmé)tglls from

and aflne ear
Colwhn 6rof e I&r@dicﬁ&bleﬁ 0AS oiRbRY dBhipeUndyyofAbd M‘ hbfd‘lmétals from

Column% of the Periodic Table, calculated as weight of metal, or mixtures thereof; and

controlling contacting conditions such that liquid hourly space velocity in a contacting
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The invention al so provides a nethod of producing a
crude product, conprising: contacting a crude feed
WwWOowRMk/0ei3el or nore catal ysts to produce a t ot al PEF/US004/042088
that includes the crude product, wherein the crude
g
zonQ sggvg'ﬂlj(()j!lel T%e Jhﬂ gl\l}lgiﬁ g‘}aﬂggti Ifas ?g%go legérnﬁgfjal alilxgq%talypa?dtaq(ahne-
earthlln/iéﬁlFm mﬁmlt sahs oﬁ()rgamclaelds bf a. rﬁ)meQ%nga]nﬂsconﬁnt béalktli metal,

one.. S, . per ra of cat at |
andIGUE sirfome R dnineual salis s Bemmih i B Sudt Yclowhirsin epntent

f a0falith&alPesd ARAhitnel: n '
T DB S TSEN ST g O W

ASI%N&&MmdéHBé& wei ght of netal, or m xtures thereof;

troll t h t ui d.
Pourygsien oD rEeTioe 3 meflod Shati<ig R SHRE pictfiy b hpeking
contactifd8l cfulde feedusien SiOstUgbre Bacaly@ts&@?ﬂidu& éMtaﬁ%er%ﬁ’é @13k includes

of at nost 90% of the Ni/V/Fe content of the crude
the fs@é@l progiiets whereN thycruslepooduehis ailsuidbmidare P h&d ad 0 ASTIWIPa,
t.N 7 The in entl des .a
the crud 3%01%&2&& éane) 9 gee%l,o%%?all 1 di: %}Hffrgg)?ia{:]%asgo(j 00002
granﬁﬁ liﬁ&aﬁt&ﬁld o\ﬁftﬁd‘bawﬁts)hasnj&rr eré@bitatay s, dteddt 00T Bragns of: one or
total product that includes the crude product, wherein
morepeetelp (9B Gplommuich of the Reriodie Tebler one gF g10a¢ camp@wdaffione or more
0 d
metgdg :k‘réul}{? gﬁhﬁor%?% gfr: tlﬁg %ﬁ{lg(%tg Tg?l\é gciulaﬁgc{ asgd;l%%t (If rﬁé'téﬂ Srol];mxtures
theroxdy grdcoramatlirgy cutdcting carmi téonis swcfh thnt licpﬁdshoﬁ}l}(l@v@de wlaoky in a

R TIN TR E R NC T P —

90958 hediipy/Fa @J)IﬁentQﬂ%hé)&u&@Fegd GRERAH REB/PE ORGP ad T tErmined
metals from Colum 6 of the Periodic Table, or

bYM"RMLMe@Odwﬂé&f and controlling contacting ’
co t|on h th t he roduct 0X
conthienoR A skl Beei S R G o s ¥<ﬁ@pr151ng

conBEtiiea tRAE fecd WAt BiR GIrhisie cREGSH &6 pﬂ&ﬂﬁceaa ol @%du@@tﬁfaﬁ Hcludes

of 70-130% of the sulfur content of the crude feed

the gy eroduex yheisincbaceile prafugiis gdiduidmireere By 20T AR t1RG AMPa,
|
e e P g0l P TR BN R0 B SR ThARLo£¥ R pogp erams

of opy g enchg swdfue comkentoofead least,0. 0O REASRS @@ulﬁm lahaat et ode of the
rude feed with one or a,rl}gtrée %ﬁi‘“’&ySt t Q. praoduce. a

cataf ¥5tSA ORI SHI QR OR F10T$ Aictalitiaam B Q@b thsrisgigdic, T [O8F QT

mofci %?mbp%ﬁgﬁ oPbRE HPltnofeS’m@tais'fﬂ)lrﬂ @oftimtt GJBieth@'Peg?de ef’a@@,dopmixtures

, the crude feed havi ng, ram of crude
therpefednd eontrotlalg deintavtifie coditicns Buainftha:tthd: ead¢ pOJOGINR an oxygen

con%flta gffﬁt 9 9% 8%' g{euc{xgggé{] (t: g)ﬂetélt g ‘rfhe tcHJéle tda(p).g,dg&g %rt%e%q%duct has
 SUSRRFTRYTi it DO 7R 0T o FIRY QI EGHtSnt of &1 HpleUrB®Y, Oviefeit BRygen
Periodi c Table, one ornore conpounds of one or nmore

conigpt iglas dﬁtﬁ@ﬁm@bbﬂ AS T dMethadedE ISy anslubfuemitent ivas determined by
ASf&ﬁ%&%S&DME&IGOf and controlling contacting

rons~such that the crude product has a total

Ni /THeReveneot eRb pefvidds atRahoPeproducinpen Mudd/paueosrBptising:
of .the crude feed, and the crude product has a sul fur

confagfingeheruge feed Withoomedt mate cajglysis o poduwErit ot proguctdhatiacludes
the {‘r/gtﬁﬂ}a@\ﬁ%@,?%g&e t{(}é/ / IE]?F E)Pd?ﬁl@ﬂ% a'h uﬁ%n&ﬁfrg Ef'QSn‘%darEiyO ﬁ MIPa

r con
the crude feed having, per gram of crude feed, a total N1/V /F e 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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determ ned by ASTM Met hod D4294. The invention al so
provi des a nmet hod of producing a crude product,

W@ 9p6@siIng: contacting a crude feed with one PCT/DB2084/042088
catal ysts to produce a total product that includes the

o SRR pSESHRL T LU PLOHUED e R s

thereafypnd sintigllongeroatacting eorslitices isuchethatl ths altuds podduotiens rartotal

iR et diup oF B gAY AR aen B S 4he FudF edsond th crude

prodtﬁ?ﬁ@&{ sulfubBofiEH e 7698 Q‘Vort?fvthé‘galﬁﬁ @BntgﬁteHPtl?é cthlfid!f8d, wherein
a total content of al kali netal

Nll‘é/{FlcacbnteeUa as tetenmtingd by ASAM Metlwal) DE708¢ artﬁr sgﬂtfmnr corg@it dsas

of at,.l e 0 , and a residue content of at
bdlﬁscg?‘lﬁ\q'ﬁtgf}‘?bélgé?due and at | east one of the
c atﬁie)tﬁtem@ﬁ AR pfdvidbs ANBetRbd HDFBIEhEA Srille PRAduRY, s6HpBsing:
of the Periodic Table, one or nore conpounds of one or
conippiieg aemde seelvgth @sl qmmpre cafplystido Prodiesit totaf pisoduct that includes
: con act
the Jit BB RERER e B REOED) B OREAR AR 9 C gga 0. 101 MPs,
the €@dé €t compékikabhe Uﬁﬁnafa alledlDmatak&llts B€ og@bit orair@dnic ddids, one
netal salts of organic acids of at nost 90% of the
or mQyp elkiatingeart) mefpl sa#épépne A HOIE | OKEANGReIdsa PY PRiateq fhergof the

crod B SA el TR (PG ASon bl T 08 1By Wl

earth matzdum metal sahg ofddrghilie acids deatfleat). 00000 gbwas eind acesiderdontent

| k d al kal |, in. |
of alepgd Derog g sl B St A B AR B PSR R atpre
metgs ﬁ%}@Coﬁtﬂgl 6 65thdPeriGAP TRk, (511% AL LELPHRRM o?MneAtﬁ‘-E%re

hod D5307. The invention also provides a nmethod of
metplts dm anyrral Golfbe Ppriodadeblecaomixiwesigereoty rané@omtm@h@ S
r or re .c t al ysts t 0. D
confaglify et B e ErlR b ERUB AT (5Pl f 268 Brit. an
alkeﬂlﬁi@-eﬁfthl detd)/igewdd] shiss G drbatié 6kind ofta hﬁ)Sﬁ@O‘%%f% ®f@nt of alkali
101 MPa, the crude feed having, per gramof crude
metﬂ]eé’@id alkalinesagtl) anctgningpetalralta of praawie agidg inythg egndgfeed, the crude
pro%&gb%uzgresﬁﬂg c&ttérﬁ%?a(t) ISIIF g%/é c?‘?}éeﬁlgglg {: e&ga tI} e&?&e feed, and
hamﬂmbntsmng“ aﬁmﬁ mastalnﬁachalhﬂtmL@nh mesal Gal raeml ﬁlt@bf dsrganc acids is
Periodic T re.conpounds of one or
dﬁ@FH}f@di’Vo%b}éZI osD47 1% red Fspdo gptentdppedeiggmined by ASTM
Metkbd 4563 thereof; and controlling contacting
condi ti ons such that the crude product has a total
N| /Iﬂeﬁevetmnn elso pufvuﬁts atm@hmia@i%rocﬂummga Nruxi&/pﬁﬁluctommprtsing:
crude feed and the cr

confiibaR NP 15 VI BomRLGY otE RAlES (P e it dudes

the E@@é prd&ﬁ@tr QB tHé Eride PRIdRIBE is laJiqaR] EBi@E AL D eC i ARIIM/IPa,
Met hod D5708 and residue content is as determned b

the PN R BREIEIGTM Theuileentd rda cunietol Adesst &1 grams of
resiéﬁ 1%1? ?gtaqul(?wﬂ'% &21%1@1‘}[ g’ra!tJ %?F{[FU @B%fgt OB %@a{&g gt%e of the

acmgacru 0] eca

catalyseeodeprRideainglor plodéitietald ficvh Golghnl € @$ tHe ®eriodiedRable, one or
product, wherein the crude product is_a_liquid mxture

MOTS{COPHONIs A @ne onperenpeialsifosm Eplvaw ¢ akihe é’smth drblg @reixtures
thergétl', gils?(i S%rﬁxlé)lﬁﬂlé coHFatcﬁlllg St o sudfiatQhe BREGE pf)&ﬁt@trﬂag 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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or nore alkaline-earth netal salts of one or nore

organi c acids, or mxtures thereof, the crude feed
whawsnes3oper gram of crude feed, a vacuum gas PCT/US2004/042088

("Vv&0') content of at least 0.1 grams, and a total
Ni/ /2 PE«?IREM?{ asach%f&h 1ne!ﬁar§ ,JX Tﬁ/ﬁl@leﬁiolﬁgﬂ ﬁx%lrr'éﬁdﬁreeéo éent shs

nmetal sal anlc acids grans,
detehﬁmsﬁbpmsmﬁl\ﬁdstboctﬁsw’)ysts corrprl ses one or m)re

mstals from Colum_ 6 of di.c Tabl e, ane or

morlde &piepiemelse Brovides aélaetﬂeﬁr %fe RYRHURIRg 3 $yfe ProdHEnCEnRSising:

| e 0P ndfk XArhiy&S td PG t that

Con%gntgp ae{rilﬁgeg%gﬁ@acf |0ng con(}%ﬂtty ?‘gns&?ucﬁf ﬁg gr%igccr%dndudes
the pudeprotiudipshaeindhatrude ptogntt ish llqhidahlxturea‘al’i °Gaardt 0.101 MPa,

the Gpdieed Banrivg BRC SHAotGUTEYC Al R5hEe SRaRalF oFegRl i, one

or nfrKAkANR-ERMiBetARGRS of bt JFRAGE oﬁgﬂnksacsz{s 9{@%&1@5 fh@fe@? the
In the crude feed, and the crude produc has a

crudedegddrmvingf pattgra@@ff@nfdetfmi yewongasmil O VQO%’G) cgmtanlte)f at least
f eed, er nt .i.s ter m
0.1 gRFRAR SR ConlF o ke B et B S A etdyg eal sals of

orgeﬁlhd<&hdsﬂﬁﬂqm0‘1 Rerd¥BS, @hd ai 18adohebf @8 lchtalyefs c@ﬁlgﬁgesc‘ona@r dore
is as determ ned by ASTM Met hod D131 The invention

metals SionyfrduinaesofgheBetiastc drblprangipsinage £OTBPQIAS B R QtIOTe
R R i e L

confattiighecopdRidus suchwharted rulidiproductdes prt@tdlmhtanSo@alkalqmeﬁl and
m xture at_ 25 0C and 0. 101 MPa e crude f havi n
alkabige-cgrtuppetol 1 st splised organiGRcads ?fq Ve teA tcoaﬁemaq%“alkah

methCARE anQal g@g%h %{e@é’fﬁm A %hé@%@gﬂtz aRlis Bf th@brdae a3, Fhakhe

gf ans, east one atal ysts conprises one
crudmrprorhxcehaset YGO dompam GOTU4AB0% obthet NEOR@NientothF abide feed,

g} P B UL AR B METRoR 7 R lkal

met@ll anpﬂmlfnelelaﬁﬁ B NAREhINGILS BN Etam@ ASdSHGR dbRAhikdBy ASTM
crude {Jroduct has a total N /V/Ee content of at nost

Metboddds1& he Ni/V/ Fe content of the crude feed, and the

cr l’ﬁx% %? 5'1? élsg ?rc'ov Od ?Qﬂ gﬁgﬁf;&og&m%&%&/ %)1%fdyéth§on¥ %gmg

conten con

con&eﬁ@! ditraelfdey V%Tdﬂe%&ﬂwd cAdIBKE to produdd o dtaFeraziant thmtincludes
is as determ ned STM Met hod. D5708. The_1 nventi on

the anu%pr,gﬂw, whgren th%ﬁwéa pEFduptis adidrRgmEteE gt [ sl {01 MPa,
the &‘aﬂpfe'eﬁ 'hQQn g o bﬂgu@e fe@ daeto{a? RGWi f%]gbn%}ﬁ OF ﬁtdl%E t@.ﬁg002

catal yst's {5 uce a tota product that 1ncludes
grams, adé a pr@a laomt;enwfeat st 0t heraorsuatel gladuate df sheacaltdlypis cbmprises

m xture a andO 01. NP crude feed
one G5 HisH Br s 'Gite Lo o p &f Teodiectalie. Shd mtye Sgpwoppds of one
or n'i@i‘é %e?dlgﬁ&h@cﬁ&rhﬁ% of%epéno@{m@db@é l@akﬂlﬂare@ e rMBidedontrolling
salts of one or nore organlc aCI or m xtures

contahiéngenditimns sudhaghairtbelerufie emdh@t\haﬁ ) totpleN i/ ggreootentefipg most

o t al nt o | kal i
90, MRLES Fip B R oo Brdnd gk s prBfis s YGQueontent of
70-P30%8bf the ¥30 Qo&%%ﬂw@tme fead dvldreih 8BGO coMmentds ad ﬁkﬂermmed by
catal ysts is obtainable by: conbini ng ay;gé) ort wt

AST)MéVI o0 rEnd N/ W/Fe mr(t@muw Eteymingde thod Ds708.
a .
fr gfr%% &1)\%%?1019 glsggfcﬁfhfeg g%%{ﬂg opgfa%pc?ngog criié glio%étséﬁnpnsmg.
contahl?]@mgea)éruﬂ@ faed edtlCcshear @airaktslysio te prodse a toaih grddactthatgncludes
t
the cruge product, wherein the crude product is a liquid mixture at 25 °C and 0.101 MPa,

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

wa@2asnopsnat ure bel ow 400 0C, and control | i ng CPCI/ES10041012088
condi tions such that the crude product has a total

. of al ' I ine-earth. '
or nf 30 AR Prardl el solfEbEtne G orB of Bl IR e Pl and
the crodd feptl having) pealgianmef alide fead] aabtehbomtentednikiali mdt4l| and dikaline-
netal salts of organi.c agids in t crude feed,
cartly Fsfobi iR TRRSTSBHE OHEaNiR ARTS ol st @ﬁ%ﬂoah 8%%‘1“?4?@8 @hlepst one of the
: tal _ : i . .

cate R REPR e b e s Bp AT ARE o oAl o T Tofhumn 6 of
the PariddodTalfle, pme du oiongcamprmdeoforeducigre awtgls freinGolumn 6 of the

.contacting a.crude feed wi,th one.or nore catalysts to
Perifidible. B POTE HBUA PO 4 AT SR per. P quming he
catagrspszwﬁéaﬁngﬂagﬁ@du@so& Re e cHER sPIQRS flesdrize B bh&Ist Ho sultly e

at 725 0.101 MPa,

t 0C and 0. : the crude feed having, per
contgindg efmpaundeatf aigtperature belp w00 VCFend emtrotlingafonticting

congi§85ush b ST Roalt Al 4T EReBNE i APk <t

met#lBindh&af Ja@Fofotadia a8ide bf itheodPe0YVstitBe JaddiR of SIREL @letal, and
nore conpounds of one or nore netals from Colum 6 of

alkajiperemih metil.dn gl saltoef aigapiqieceds inke awfle fesdpvlrieiasontent of
olkef 3t 34 RLAG SPh A Bl O bPGLARLALAS L, dMegpingd by
ASTV Methed ®aB18ir cont ai ni ng conpounds at a tenperature
bel ow. 400 0C;, and c¢ontrol]ing. contacting conditions .
sudiedrgntion alse PERYéf?eﬁrad’a‘?ﬂé‘?‘{] Plagodpoirg HFrufp prodpel, comprising:
cona&t ru@f £k Vﬂﬁlsé}ne%}%&é ca{tglgsty'té ﬁ{oﬁﬁc%&% g}ocﬁf:t th&¥Sncludes

cru e%eed, wherein Ni/V/Fe conte I's as term ne

the GypdeASPIIdEWheinDEZ 081de Prreluciv e tigioimattge ap2o%C¢ deb0.401 MPa, - .-

d iti hayi .
e SHA A AIRE. i Pl Bty SRS B o>
grarfs, BRd bi 188kt bAE BEthdicaialyisRYs HRAInRSE WO eEbnPInAE a30FpAERitAGne or .
at 0.101 MPa; at |least 0.001 grans of hydrocarbons

morginetalairpwi Colngnrtarighe Berendiq bahle. one e mpeeermBumICoieng or more:
oA i st f

et ARG Pl ool THAE S by AR Mot g oo

precaRr;Gad douehinp thelatayst Oy hébtinkites cadlgstpreatser i thaprédence of one
grans, but |ess than Q.01 grans of one or nore .

or mogg g centguingrompandestadempratie belowrel "y it sapirolling

cont@l:t‘f;l“% &ﬁﬁiﬂo‘ﬂ? Such '[Flg.tl'{ﬂg cinf ghdi'180a Ry I@l?V/F@%n&B%? Rnost
conposition: at l[east 0.01 grans of sulfur, as

90%cleft the MifVEBe bynt&S Dthvatrindedeél 28 reimNi/VéBs torfler? igasaleermined

Q i due eterm ned by ASTM Met hod D5307, and the
byAc%’ﬁPgﬁ\é?tﬁP%P%ﬁgg a weight ratio of MCR content to C5

as piyalifRABEsH SROHENIR ] Aldel BBDbsitior haWhe Rl BraW¥ crude

content is as determ ned by ASTM Met hod 530, and C5

compegihieih:tad trast GO gamsiof hydockebaswitieabailing\Smge Nistriwition

D20QZ.o~The i | i f .
bt 95 < 260 ¥E 0Dy FeBe Pl of el R RN xRprtogs with a
boiligUtiesef e b dhbedeeOT60m0Y HAGRD YR 1S 01 MIPA; QLGS 02001 grams

total product that includes
of hydrocarbons with a boiling range distribution between 320 °C and 650 °C at 0.101

- MPa; and greater 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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t he crude product, wherein the crude product is

condensable at 25 0C and 0. 101 MPa, the crude feed a
woBRspesvent of at | east 0.001 grans per gram PET/US2004042088

feed, and at | east one of the catalysts is obtainable

by el : : ¢ _
resily QAL A SERPOto DR 05 b BB SR o ot raio
of MER oogtentrto rrasphmbit mdssohtentnofGo laasml . 6, wiieréin M ERrconignics as
Tabl or_mxtures_thereo to_produce a catalyst .
deteppe by ST ethed Ptag- BReCe atpheljeies ggniatis phgetpined by
Asmtl\?ét}{éd pRpggursor in the presence of one or nore
sul fur contal ni ng conpounds at a tenperature bel ow 500
0CThamavention rlsb pravides emieilodd ofgpreduviiig a ande proclhctt rabprising:
- the crud rqdugt has a MCR content .of at st, 90% af
contafyiey A Fed AV Uime R G0EY RIS SProgpies Ciofel e UEigapgludes
the éﬁd@ﬁroaﬁét%ﬁbxeﬁﬁhbMruﬁgﬂgﬁfdwatib ehdeSbR ot DREC ﬁu@éﬂtou ;NIPa, the

al so provides a netho produci ng a crude produc
crudedegst 4 BIGR) congemtod et leasy 0908 igrates Hexerhmiof brude éeedy andgit keast one

cat al ysts . uce a. total product that includes.the
of WG S bR RS SpRobtie e BRGR Bibne kst mtiFteon
Col&ah 6 sap@icdic Pibld) en@btimbrelddinp¥iads sfime®h uitee et ffom

MCR content of at least 0.001 grans per gram of crude
Colyrae § of theoPaatodicebable, gnmigpres Hiereadt tal pyeduse lapgtalygt prepupe; and

forni e B st By TR AP B e Hh BB b pfimore sulfur
contaidirgd comypduads afa pepeaturaibélbe 5001°€; and eonthiodling doutaciiy
havi ng pore dianeter wWithin 45 A of the nmedi nﬁore
con@rl%%ﬁtugﬁ dhajfisr<and prediet BisMER Sonteiof shmps "8 of the MCR
confeft §1tH Dede B IARIMENMAOR (RABR a5 ABEHRRE 'bg lA'Sé['w Method
contacting conditions such that the crude product has
D4530MCR of at nost 90% of the MCR of the crude feed,
wherei.n MCR is as determne STM Met hod 530. The
SR G 850 Brosi Bl oio b AR PRt R RAEh Fpmp e
contafingH GO Tecl WTROSHeldr Bibre Bdtal RS to FroBRd Dot Brddfuct that includes
oxygen, as determ ned by ASTM Method E385; at nost
the gudoproguetnwherrinsthe fiwde pepsluetds epndensablagt 2ASEMINES: 19d MPa, the

94 I of resi
e RSB B i B B SrPRst pgotoe
of thy cavdl ghesshaav iy Alpisre 2B BSIHutioN wWithvd mfgdiam poregli@neted in a range from
Lt at nos ans of oxy

onpostition: t 0.004 gr ygen, as . .
70 éan&%)ﬁn\éah B/ least PR ttheolgtat Bpmbergf nogestin theprpse giradistripption

hav%.g 84{}6 E:f’r %anléle%? hgtglgﬂl ?ﬁ.o?%gg%g% ag&g gt er mgtﬁglge%/H Ig)g%\%e
distfilattionds £2836;mindd HyeASTMIMZthgd 2 82§ andemnttuking contacting

determ_ned b STM, Met hod 307; an e Co ition
congi R8s PR theiprude bt B R o Lot s b s SRR ot ferude
feedF?@@éreinTmR RuRkicARindl 59 ANTON MIRRoEDEs3He conposition

i
aving, per gramof conposition: at least 0.001 grans
of Thelifivenfiomglsdpravides aedidgycompPhitive hingng,DeP 9em eftcomposition:

ot g0 s OB, Rl ARERATRAGE £ 0.0

grah 91 IRF, VERERMEEBY ASTMM s BAIRINesd §084se0B REmPéf residue,
| east 1.5, and the conposition having
as determined by ASTM Method D5307.

The invention also provides a crude composition having, per gram of composition:
at most 0.004 grams of oxygen, as determined by ASTM Method E385; at most 0.003
grams of sulfur, as determined by ASTM Method D4294; at most 0.04 grams of basic
nitrogen, as determined by ASTM Method D2896; at least 0.2 grams of residue, as
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a TAN of at nost 0.5, wherein TAN is as determ ned by
ASTM Met hod D664, weight of MCRis as determ ned by
WAIDModMdhod D4530, and wei ght of C5 asphal t enEGT/US2084042088
determ ned by ASTM Met hod D2007. In sone enbodi nents,
j MeuN n
el T 0 e Ll o bt B 3 0.5, s
det&rh&nadrhyehSTMMeﬂbdd]ﬁ@eed that (a) has not been
efi nery, tilled, and/or fractionally

ted in a
gﬁi'el IP?é?lltloPlﬁ‘gsol?é%Vlé%‘r?p‘B"H i‘%mli’féWi Lk AR Gﬁﬁ@ﬂposmm:
at 1@£p<y 80 ﬂgraaﬁ%fm?urcgly@e%erﬁm Wﬁs@ QI%H 2523254%%5& @b grams
such corponents per gram of cr ude eed; (c) conprises
of rhsidwey eaddj@nsnechb)pASﬁ“l\/bMedfodv]hS 34, hadthe campaitiomigavirgegeeight

di i,but i b 0 0OC at O. I
ratip 47 Bl RE TR s G LEAR CR PHP Ead 060 B capitisitign having
a TARPof o ndo8i 0.5 NGhdraR AN iSds delpitti Bﬂ/eAS‘f;IWMgtggd Bf668nHeight of
300 OC at 0.101 MPa, a boiling range distribution
MFetswe éﬁe@moed)by ASdMidtetiod laﬁS 1Y), and wiipht offpxchsphdlishes ings
det{r/%lq&%bg;)gi {hﬁglpt&gp en 400 0C and 650 0C at 0.101

of crude feed, at | east:
0. Ol(ﬁkoﬁxéaﬁﬁ)oﬂfméh‘fsj ﬂ&qﬁfleﬁﬁlﬂﬁ alR\Hred des, ﬁ@o'nib"hgatifoﬂr\‘ﬂﬁl one or
di stribution below 100 0C at 0.101 MPa, 0.001 grans of
morsyf ithscaethadssotramnegitianeicprTding fodheiventian; Fiyde iffmd that: (a) has
not BELHEERAAY D idHRa e Rkt bl nll poRlnts
havh%t aneebor2QMRECabod 43a0d 0 o@hdﬁeé@ﬂasl‘&’&,astm_ DBhngroiRBetof
co h d%éggér%grg aéiﬁlg%ﬁ%@?cglélo}glggéers% ?qu@dl %Lé:qg)%gjliq;{ﬂfon which have:

; &
TR L B o BG40, M gy

betyesn IN)Q§ Caan® AN0SE an0.110é AdPa, @. bbjliregt rahgeadistributiyn lmtweem 2',00 °Cand -

o VR 0 A5ty Hpnti o befen 39 GeLds g Prior

MPWR&d a(tﬁﬂluggqaﬁ d ESBibHiGKISdtweMPPRRUIRPETD 90 21, 100MNPHAS) has,

at | east grans of total Ni/V/Fe per gram of

per gragyel gradajfeed, ayt 1@9@419{00% asmyeffhydrocahpnpbaying a b@]ggg range
sl 780 ° o0 081 WATB 1 SPALO RGP A Gt i

rangd dlﬁtﬁb?@nﬁfbeé\(véﬁ)mmﬁ) &t arldeOt°(Dat 0. 1911 aVIBa, @ 00 g inelsi 6f PRIrocarbons
ra 0 crude [1ses 0OX en containin

haV%wf%lérrao@ﬂge dleﬁa%uﬁ%g%we n?Q,O % rad 300G 0.0 Wi dF001 grams

of YRR AbORDER i) IB&life goalstrﬂpuﬁoﬁ e fFRER 380 ké‘%h&‘@o@"f’é Eu'b 101

metal salts one or re organic acids, or mxtur
MPafrad €d10] gtaps obhrmdmcsdmnahahegatbodng rmgecdlsmbutlomfbeameen 400 °C

ana BR300 e 02 9B EPRTRT T, st Eaesdh parnas from 0.3

to 20N@4 kYR 0 ko, B0 hidl SVindeS boilidg HOHP! bﬂ@mée@,ﬂzw ¢dlamﬁ)1 MPa;
or more of the nefhods or conmpositions according t

(2) eoraprisey viek¢lovanadivguand sy (s af baﬁ@t(&)oa%\mamswwtal Ni/V/Fe

per REIRY, RRR R SEELT TR PR L8900 ramsor

sulfunpye pdre 6f elude fged k) Hesat 1é43t 6.00DERsIBVED bbr 88f Ferude feed;
e of the nethods or conposjtions according to the

(D hag %@ﬁ@ﬁt 8, grampref Fsidue percgampicr iy faeds fratieompsisds akxaen
con&ﬂﬁ?%%}écgg{aﬁb %@1&1 ¥ 8r ﬁlgreparllgﬂ%gtaﬁsaﬁtggf‘!meo& &%toréalﬂ?ct acids,

I'nc
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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product in which the crude feed and crude product both
have a C5 asphaltenes content and a MCR content, and:

w@ 2005a6s0m of a crude feed C5 asphal t enes contBC/US2004/042088
crude feed MCR content is S, a sumof a crude product

h | t t
o IS BB ReE R bR hveBlith ReohReR BEHRbistia SEh R or
moré Bfthe Sletlhcﬁis @k compbsi@AREtorGingan dednvdribn] d}ﬁd&fé@& ant isng
conditions are controlled such that a _weig rati o of
obtainajylereycsrOEiRE ngphthp end peEROYSHS BGET Valatile ﬂ@ ra@btlha fiognhe grude.
¢ ogﬁ ?J}he %gécpgleiﬂ‘ltrs utﬂg Weﬁg&? 515 rogﬂieg1 {1%819? naﬁglmv}th%n% s
2.0, or T. 0 1o R S ome e Re" Y RVERCon

mor&bsihe pictividd@s composisHsi acedrting twitelinventions a imethed of C(Brha:tmg a
net hods or conp03|t|ons accordin e |nvent|on

to
crudgyedopibih OB RFTRRre CAtRlYS terpr%l@e A ?ldgeﬁsﬂ% that mglydes theé}ude
pro%?tg“rﬁgz&éi’g %Eéznh%q'g card. t g r@&dct gﬁfhﬁﬁ?? C@qgsgﬂaﬂtgﬁgs content and
a MCRewswht, ahdr (8pamane nf)mdlrude[ﬁd:@d Cstdsphal‘uen@rttonmnt aidscnude feed MCR

pra v des, one or_ nor
contBiih Sersn B 08 PO s At c TS AT £ Ak Braghct MCR
CODtEEttlBgd 288 cSﬁQ&tﬁ@tdoHQm@n§ﬁr€@6ntfr(ﬁFe@ SHtR thaPS8is @f mBB®Y of S;
catal ysts to produce a total product that includes the
and/or (il ehqmomaspung odrekitéons arheontiolleidsichdhbiatiasvaighitratea efh MCPa
cont t|n

contBRNFREE 0 FroRGsred Bicsisdr et SRRBL ot fpRl pREh RS Ca range

fronplg\t@ge)sormt@olg‘m nation with one or nore of the
nmet hods or_ conpositions according to the invention, a

methgine prabodimenis the sveaRemalss A Vides rin gampwatonpth ogaer
morg bt {ngﬁetﬁcﬁfs%lr Y& o§ por{s%% Pﬁ‘%‘?@ﬁ% if¥erfiofl aashﬂﬂg Wsoffrce, in

drogen source ng contacting condi tions’
whlchmhb hyfepen {oayceas: r(a) gazsemis é) hgdmges ghy ) agemneo() tight.0

the_ cru f eed |s efrom5 800 nornmal cubic
| hymﬁﬁ?@P§5g51@%§%3u§l ?H?U@ ’?%Hﬁgﬁfper cubic meter of

cr ydeyhée &qb&ﬁﬂlteﬁi%ttﬁg itWehfloPRSo BoviiRE 8n @bmbi&tion with one or
catal ysts; (b) the selected rate of net hydrogen

more pf Gk endtisodson t:ompbsuomwcvadmgng thee ipeention] a lpc@sé of eongécting a
rogen sourc

oruck S AP BREET TiE Bt b et EhlaProgReb P GRS B Sruce

prodicBwhdtbin théerubly e g@ébﬂﬂmaklﬁ al cs:miaeﬁﬁg idna rﬂhaams SBUYupRA to an
ydrogen uptake that will cause substantial phase

Oﬂﬁ@ﬁpﬁﬁdNVon between the crude feed and the tota

hy gﬁj Wshe ngE{)(ﬂ&leﬁlg ntthg %Vengl algcg1 fro%ﬁie? cig ggmgﬁl%ﬁ%rg%th one or

Fogen u
mor€ ubibe niimhdﬂs?or cémpdmtldmscbrcogérmgso tedavgeion Clibethodeioe bomf)rlses

crude fe t he Iqu|dhourI pace velgcity o
contaFect CrP%éfeﬁé/éW BeBR ok Bire eatpl ¥St%\fn gggqserff agas a Jors
hydtlogéﬁ Loule ?Ihfd]coHQf)lhﬁg giﬁt%tg%%:t Edﬂiﬁné flch @GS 4 Bltio of a gaseous

essure o e ga ydrogen source is
hydmgﬂm s@irtecto thiicrudgfeed it inct rangg; frérg )5- &)Oaﬂmm:abdubngmeters of gaseous
erature iﬁgln a range from

t -50Q.0
hycfORgR R T FYDiS PG NGy nAERa W ot & Bhthe catalysts;

(b) thé’ glél@cg@mrawmfé@h do %éh WptAlRNS ordtfoMe @y J«ax?@h Parti@essure of
total pressure o gas and/or the” hydrogen source

the Insslrmgw?naoman,g(e) ﬂlpmatfs of bydzogwavtalqehy schft aj\ﬁhaﬁfrudmeroga@ has
TA]\"(i'l 8ﬁ liha]il @ 3h XH% g%ﬁ%qrgé’e%?p ake3s leSs ﬁllar(il bh gr%tolln(l)tnoftl‘iygrogen 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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the crude feed; (i) the crude product has a H C of
70-130% of a H C of the crude feed; (j) hydrogen

W@ pioakes3by the crude feed is at nost 80 and/ orPCTIUS2004/042088
range from1- 80 or 1-50 normal cubic neters of

bouly SRS TR oF Ul Rt Rlockltpst RR b Tt Bt 130 o
at mves10 BHYH) d}i’ar@dl praRsire b0Meqhs i@ oiNhé Yy e gem Bhieed is @bnttdIRd
crude feed; (1)the crude product has a_sul fur content

durigg comfactmgyd @ cQlagmpiEBDeraHEe & i fAngeHem H0-290 °Cha total liquid

o 185868 AP REAMAE B 21 RO 130
and ft(&Eleres(sm)e dftilee gisudé/opthediydtogeasowdrce ssh duengedindient0-2(f MPa; (h)

0% or 10% of the resjidue content .of the cryde
aﬂ%e the ga3 artq%@ t@? BEogoipgEce 1His2 06‘99&&91%%?%?0% ow of

the EnEgg% fe%g,o ﬂiﬁégromc/ﬁha@ta 1R sss RRPA00RbE APRE o f Jr&lfe fedd; ()

en content of the crude
hydtdgen upﬂakiebptlmdee ﬂaa’sm at ostad0 aolirent rafgedidoall 80rett hBO

d al kal th met al f
noncyBlesfet S GRdrogumrer dubisuiy atigriietd (RlbR ol phyduct has o
total Nﬁvmo%%t 6f atdhdsRbOvNRLAbst 509 opdtkAddt m@%e&fth@Nm@ ocontent

in metal salts . of organic acids in the crude fe

of ﬂ(eqc)ru@f: feedidDuthe ode hl@duqatlm afselder, cogtent o7& bH%aer 89@20%S)f the

sulfoagf@Pbe e Sudt Hded: [5) ARG ORI 10T 67y diRER B 11 Ho6 or
90-11@% yi 56 G/E(}(D Yo@énttof ﬁleCdrud’@fefe@G(ﬁ) e c2ndeSrOdiict h9 a fehidue content
de product has an_ APl gravi t% of 70-130% of an API
2

of 78T1§9?/*t g Wr 1 10Feokthg a%sldfv@éenteah@ﬁ cudy feade(Q thggeude product has
on GRS Ragob B BosTRED e Toe R Hornly SRRt 10%

of tler axdgert e@dera odthercride faed; &pghe ﬁmalmp@ocﬁh@ﬂhetsm totabcorflerd bf alkali
to O or enbodi nre
metﬁlnmﬁk%}weaﬂagg “W%Wd’é%tal safs egﬁr@m@?@ﬁ Ohithos: H@“ oot Most

509419k &t Bbstl109s mh@%ﬁerﬁ%f GRARARtdll ASalRgER A%k, ﬁlt?ﬁetal salts .
I'nvention, a nmethod that conprises contacting a crude

- of of gseit agidstin dreecrade fired:; éqrcaPakipstod themaudwofeed,aluking gontacting, is at

t i n onditipons t.o reduc o/&0ant ent o, 0rgani G,
teash 31 85 e i st BB ot heb Y e C AP Q03 B Sgpo. o
at nﬁﬁﬂ m% Qe tHeNIRDLIE CDNOENIE BFBAUBTS °CS(s) fdUeRTE frodfet hdxain API

t he crude roduct has an_ oxygen content of at nost 90%

gravity af - 1Rypelancbinh araYitior! thaertde dese; ansker, (tythy crmde pegyet has a
TARDE aﬁ%@%w oBholBYLTIABLO WOHIRDLAR, A Bt 10% of he
compounds T 0 4 Car boxy Pi ¢
TAN of t}&tcrhdfeﬁeéd amléoram m:imnge(fmlﬁ 0100¢ t®0 a0t t@ﬁ)?gexno 0510 0.1.
cont ai ni ng. conpounds .conpri ses an al kali netal salt of
a CAFHBRFIP eglg@fl@ %eal}vea 107 Bl§Q Proyifes HFBRIILIER Withone or

I [ r
mor@lo gﬁ{é rﬁetﬁ&l/s%r&o%g%l Ay eﬁgor‘agﬁgec e ﬁoxy Y ﬁl’%ﬁlg@'?hat)comprlses

aline-earth salt o i C acli
conatﬂl@s trude éeed ovithome dbr afore baalystgand comsojljrecantacting mmiglons to

et R RS SRef e SR Rhe o SRR N el
seleei@h'é 120x9bert EfnpRhlPRIrcdutadkesh thiihd bRdE bf&l@cﬂq{a@gﬁl 6kygen

has a content of ‘non-carboxylic containing organic
con@omfcan st %% af thewsyganosnst phbecorederd; gf) at least one compound

o R R L GE RN Dot i,
(c) &WHsBONY JOehpoRAPORHRE Srdafict dX§ gt esiaihiRg @oﬁlﬁ)b@md%&:bﬁ@rlﬁdfs@m

napht heni c acid or non-carboxylic containing organic
alkali metal salt of a carboxylic acid; (d) at least one compound of the organic oxygen

containing compounds comprises an alkaline-earth metal salt of a carboxylic acid; (e) at
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oxygen conpounds. In sone enbodi nents, the invention

al so provides, in conbination with one or nore of the
woreihoasonr conpositions according to the i nvePtT/082004042088

nmet hod that conprises contacting a crude feed with one

| : ontact | ne ¥
leasf nd Ulip AU rohlle DY EH cohidd\Cortfaills b@RpleSa metal salt of
a cdrboxglic beidpeherein the ﬁﬁﬂtdl Qumgrikeg ono ot ﬁ%)te mgtad frém Cohensl 12 of the
1 rat e, and the cantactin conditions are _ . .
Peﬂegﬁtp fa&?q; Z@ ﬂ%%?}ﬁg% ReEadugtas ficpRipntcal AEBTRTORYY Hesrnttinipg cesanic
conl R O s o Bt b o R A o AR A e

contppandyyarthatrude faed sandiord gpagdenstiuicadfehe oxydieh icomamig dogounds

. .at a_second hydraogen uptake condition, and the . . .
in the,cRAAY e PHERples AT naL{he ek oM Sogining quganic
oxysbh &mpsas. than the tenperature of the second uptake
condition; (c) the crude feed is contacted with at
| edstsomnembodmmts shealnyetionatsoprévides, in eomgenaitonrvéth one or
fol.l.omed.by contacting at a.secopd.tenperature,. and .
oo e AN i ORBIROH T b ROREE By eneer. dimadd Bt copprises
confdctifid a 6AIAE A6di wigh bRNBEhakWaRlysE A wHids (a)200c e Fe¥Y contacted
_than the second contacting tenperature; (d) hydrogen
witly asleqss opeolcthe catglyaisret adirs dampeeatimedfollgwsd by eonsapsing ghs second

: d i. 2t act i agt | :
ey SERURL S SR DSORGB, e
temberathreBtakast 3 °C Rask tidnple $ecomd @fntdchiag ganssiated(b) the crude
(g,ydr ogen; (f) the crude feed is contacted with a first
feeyisgoniaeish avithdivarqasp at a st ydrogen ypigkesonditionapg ghenag a gecond
0o BI5GB ke B 3
°C lopzt tha0thaempheturAN tie stdvadaptatte combton; do)dhe ontla fdednig - - -

o g Ty SRR S P A
sechiiSteRApdratir®fand thd @tkaclBYe &did 8 al’Nn@blitd Suchhdt i first |

crude product; (g) contacting is gerfor med in a
contactiek teehpiseadure enettroest 200 §C dowrrdlean the s¢oonp eerftastimgdernperafre; (d)

hydfhth 5B ARk Bl (I BrpYefen e bulhust avipe

contaotiig @hd iet dontadeein® BénddtionIRFEal Saé Rl HES suchIhaniee Quddeee
of the catalysts |s a vanadi um catal yst and the crude

uptgkes at lpast @ pattiom o dhepensraigsd gnaenohibe crtds foad is contagied with a
I : t

frsPARREHER Blalfbe M OB M e HPREA AT Il B A Forms an

initiat crade ptoductnaral whergm the mitial €R2de porduat has bl AN bemsstHOo of

jc.meter. af crude feed; hydrogen i s_generated
the AN sBF e rrebead Shptecting of bt i eroedipat Pegecond
catal$st tbartﬁﬁlaa,‘i@det profat, matHeYSh tetrhdterBiRS BRACLTAN & 9 ﬁrgast 90%

and east "aportion of the generated hydrogen, a
of theh EANofithe initied covlie gireduoh s(ghcatadting ispmtfarmet éda stadded bed

h fl f t is | di ti t | .
reack Gt Bone B eI GEin e ob gk Bk B R: pisle ed s
contab@d $EHednAddREti I D¢ R4 A sultseuenb® ontewitB ek dre or more catalysts;
contacted with a vanadium catal yst at a first

(1) aneppEtose of e spfalysishs @ yeradiuny caiply st aad thederidg adis contacted with
S te rature, and the contact.i .

R

vanddinmpenal ys;€k) BydabdgdndagénedlleD4F ol rae8h atritae ffdie 1 98GRAdal cubic

tenperature; (n) hydrogen gas is generated durin
metgrs %xg@% 19@1’&6( (ﬁgc):rude):/ feed;g ) hygdrogen is generated during the cogntacting, the

crude feed is contacted with an additional catalyst in the presence of a gas and at least a
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crude feed is contacted with an additional catalyst,
and the contacting conditions are controlled such that
wo b@saednt | onal catal yst uptakes at | east a poPCT/082004/042088
t he generat ed hydrogen and/or (o) the crude feed is
ub ntagt ed h cat al
por OSBRI Do EERRNAL Rl R s

thatarfiove ofithe <ghsl e ciln 5 dirbctiohahattiieouhe ad dletﬂimi) ef &t Whfleiféedaind a
| east 180 O I n some enbodj nents, the invention al so

flowpigthe a%@erat%hxdé%ﬁnn &m) B cmerfe%lé cgntagiedl aigha vanadium catalyst
o 5 R R O OB R 5 SO e
and dhe amtaetmgtcaidytﬁins a.rencmtrblikd s1(ch)thatlule£ tat @hyetatirs isat least 30 °C

orted catal yst an ths port COITQHSES al um na
lowgr. tﬁ? the sgeqn temparatuyes o) hydgogs &ﬁ% i§,eerated dpppg popgeting, the
cm&%aﬁs cOBUNES D% narcafayst Uhe $h &%fa%aﬁ%c&mt@ng Qre

catal yst is a supported catalyst and the suppor
conipaliesisuch they the Iaédltremﬂ edtatyst umdtes @ib lepstiagmstiamofatie gtrieoated

bS5t e D prgs NG surtreE Fonectkih Sy RRGAg Gyalystat

a se&cﬁﬂ%m@é‘@u@é ahdd ﬁle%hﬂkﬁﬁé Sorldftiohk afee@%ﬁoﬁecﬁsdéﬁ at the second
and/of (e) at |east one of the catalysts is in a fixed

temb@dtutﬁlséit p#il8d°En the crude feed. In sone
co nlgg{)qlgg Ig%lﬁo%f‘n[lgﬁtsl Y %Wen‘? O Ql I v?'c%\él n cﬁglgmatl?n with one or

rm)reo

more oﬁﬂﬁshéthmsﬂ acmpbsium deGortiing tb et ¢rdidn, ametiol eitht t:bmpnses
nprises contactlng a crude feed with one or_ nor

Confeaw 3giuge fegd widpne O ore eatalyels gnyhichsta) the catab@w@rspeﬁorted
r

syl A4 of Dby s BUALE AUIRTGE,

zircomne medeahmgiasom Qoldeorsnistutés théreof)€b)Rbe caalyst iTabhmported

ot B o T RO R o B oo oy

that%ﬁ@ﬁ&ﬁfheat(t%tela% a t&%ﬁerﬁﬁﬁ'ﬁb@@e 464 alll izfﬁ&p to %ﬁlfuﬁz%ﬁ&n (d) a hfe of .
granms, from 1-0.6 rarrB from 0. 001-

at leg$tm opthe C@‘r@é/Stsns ﬁﬂc@st At vehss ahdiof( ot l@mrtsms oﬂ_me@fatatys‘s isina

ﬁxed%?él?fjslﬁn %i el gedlnDre conpounds of one or nore

0O of the Periodic Table, or

m Ak 66188 eltnb@dlﬁl@ﬁts t!h@ InVeBnR AlS@provitRsdh coBbmati®i #ith one or
from Col urms 6- 10 of the Periodic Tabl e, one or nore
morg g anefaodsor sprmpetitionsiascarding|te therigysntiony mpnsthed tht ggmprises
I X i ses
BRI Do e PELIANES 4 IBGEOL AR
supplatet @atabyseorar butlo metat oaitpkysnmﬂ]sl thd suppertat catalys orbulklrsetal
cata{yirs‘g ?@g:?)lrﬂjpglgﬁss qzlgég rrg)féi: Engfe r 19 lglgg;g-tl%of ?}{;rﬁrgrl)(()&i%rﬁile one
or IrQ}rQQ(Qﬁ QmE96ASR Rmdte g%lg)frgm%(ﬁﬂﬁngfj 10U hPeridBIcETable, or

met al s from Col umms 7-10 of the Periodic Table, one or
mlxmseth@r@nf; rkhds, pef granmeoionatahyst.at teaste). 60l rgramEdtam N H001-06
or m xtur

sran, g OB VYA SR o7 G ORET AP A LR miss G Lol Periodic

TabRe6meO6H HortBinPourR ®f Bhe HDMBreGRSRR YRS COfuntRS- 1Y of TRE Periodic
metal s from Col ums 5- 6 of the Periodic Table, or

Tablej a1t midures thereeb1(e) qog)pPrisongite & @B0re metaiae fror olmans < 0 of the

I of the Periodic Tab
Pen&ﬁ& ‘Pagfr%dgﬂfé” r?nore complqr%nrdg O?Tgrt)e prJmpre 6’%16"[%8 ?{?ﬁhcgﬁg}ns t6hlé) of the
Per10d1c Table or m1xtures thereof; (d) comprises one or more metals from 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; (e) has, per gram of catalyst, from 0.0001-0.6
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Periodic Table, or m xtures thereof; (h) has, per gram
of catalyst, at |east 0.0001 grans, from 0.0001-0.6
wW@e@s®66301 001- 0.3 granms, 0.005-0.1 grans, or OPOWULS2008042088
grams of: one or nore netals from Colum 5 of the
0 OIBAUNSmA! 7.90%¢ Bl PERIOA:
grams a]%gh?)r %?JBOIOf d}l%é)?'}?&gﬁ% Periodi ¢ Tabl e, %f%e ORI )
Tabl&ioxt of amrd dvangahds 6f gnecconpore sedale fremgZolnmne 7fih§)t(ﬁ1ﬂ® Periodic
from Colu 6 of the Periodic Table e nor e
Table GHREREHERS 1BFoefh 6D SPIARIS ORE L MOTS PEHISAEIE e gy -6 b the
Peruﬂ?nr TOfL, Congﬁplnf%re Bm u’ﬁﬁé‘ bESnd Aeh& e metdls FroMASeluR@E 59 G¥the
cat al rom 0001 0.6 grans, 0.001-0.3 grans,
PeridliddD4b1). 01 ngK@anes, th@e6f] (). coBpgisesect monemsialnisen Godwan § of

m 6 of the Periodi.c Table
the FEHREBIRHE. DI° R0 EomBp B Rt AP O POTs CREomPTS Caforphgof the
Periddfd TaslE, Q)rﬁﬁf?ﬂu?es tRére bt {%%a@spe? bemeef catdlyst, ot C3AR 0.66H g,ﬁﬁhﬁs
or nmore netals from Co 0 of the Periodic Tabl e,

fromdh@003 0. ﬁera@l&: aa@pwﬁjgrams %ﬂ@ﬁ -8rl greme oRBt04r&08 grsms of: one or
1’1’101‘6‘( ]T?tﬁﬁ?r ﬁ] g [ e 10 -S[%% P%ér;&rdﬁ% 6?&]8)8%111&?({; %gg Or more

metdls @&ﬁ'@llﬁnﬂ 5 @!ﬂﬂme@ferlo@fter etblle P frtx ook dllesedfy (@)Ta(ﬁqirLSENOﬂd)or
of the Periodic Table, one or nore conpounds o one or
moreypetalsrigara Colmm protiie figriodis Toble, pae ‘Pféfl‘i’r@&PElp‘? sept ogg or more
r r [
e R BT R RBRE SRR T PR, e 61
catalgstnﬁbms(b(som LO:& gfa;msp AO0b+0. ThprenscO.iPD 01 dsamns, Ol 1c®OB graps of

mxturest ri.ses balt, one or no
one eIRHGIRRIAIS SR g?ﬁl%{l%ﬁ&f blRcfngisy Mg fompounds of one
or m%fé'm %B%Mbmﬁ?@ Bfhe PRE oG THBIL o CATRRAUNMISIRF, (k) comprises

enum or mxtures thereof; (q) has, per gram of
one OIatlaﬂeyrsdztals firoonColueon Lo he Paredic Talile.ome O 6% compejndprsf one

denu
or mrezpfipisgrann oo e N oS e SR VBl FOLTRAE BRI T 485 per
grant ONREHRIS&th 01000 g @Qr,an@for 1001 L0’ Egrahiéﬁﬂﬁfe or (nﬁ)re hﬁ:&).ls from
per gram of catal yst, from 0. 001- rams of:
Colunum s e&ihe Periedied ablgr enet Qe @ﬁm@@%’é 9% B3¢ OIgROKR R§teds Srom
t he
Co B} e o SRS AR Eb b ARG o
mor@@drﬂpﬂhn&l@obﬁanhﬂﬁrﬂ:’er m;dmes'ﬂam&:d (Moemnpiises mivkelyohapr more
ratio of eCourm 0 the HurmGrreta i S ds of
comppys pt f”& Of(fB)Xt‘r‘:‘fGﬁ%\er Hﬂsefrﬁ? e‘i’%ﬁ?%reﬂ”&ﬁ?“n 50

cobaq? btk tdres ﬂi‘eréotﬁ Z(Ipf%rh e‘§ m-lzﬁ%cf‘enulﬁn&ller n"fﬂ?é @oﬁgﬁﬁﬂ'd Rds

one or nore enen from Col umh 15 of the Periodic
mol§faehen, ermixtureuthesof; Ne)rlmf per(gvgm hﬁ@talp@r fromAR£0.3 grams or

from 0.,00001-0. 06
frong . éﬁé?ﬁsgrﬁ% A eitite. ore vreomapieB0s ngSRh oppixures
theré'fqr ?) gﬁén QAL 0P M ESMFORIAE B tAnfstenoEplixtaRs thereof;
t he Perl odic Table, or mXxtures thereof;

(w)
(s) h@h@@p pomuef, catyst, drornﬁroéldbh@@mdg (YRESp RO Ere tipgsten

Comgp'f}}ﬁj ;«%Siﬁlté(pu?%ft ]:efegf )f‘?c) ch%ﬁn S orﬁgfé]% Q)relxz@ a%hrfg%lﬁfgto @tof the
Perifdid TabRMBd 0he bh@be rﬁét‘dﬁlﬂtﬂn petungd a0 ftrhe Patiadiy %ble,l \mherein the
sonme enbodi nents, the invention also .pr.ovi des
molgiople ABE &ielumn KO Bieal & thedralusn Sual et RSO0k (% comprises
one %9 IReSLLLORS {r@ﬁf@%lqhﬂq st thdert dd rﬁf‘i 118 3ne Br Hi%l;g‘&)%ﬁbfunds of
ormng a catalySt conprising conblning a support Wt

one ONRI06d elemerss frotaCslutnd fSarfithaPaidioFdbleyer adixtures thereof; (v) has,
per gram of catalyst, from 0.00001-0.06 grams of: one or more elements from Column 15

of the Periodic Table, one or more compounds of one or more elements from Column 15
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m xture, wherein the support conprises theta al um na,

and heat treating the theta al um na support/netal
WonRose@ont a tenperature of at |east 400 0C, BEMUS2004/042088

further conprising: (a) conbining the support/met aI

of tH }‘ér%cﬁ‘% E‘Sxﬁl Wﬁ&{urésotpgr%{)fgq(xg hﬁ()rg§ Qﬁe e of ¥ %feggé nﬁs of

phoalbhmusn ar atixtares ﬁlﬂﬁﬁ}fﬁ@a) hes stfmaest Ol lagaiis 808 aluiel }Qﬁ' gram of
(1},1% ri,zi n the catalyst. In sone enbodi nents, the
catg eﬁi{ Bhy)dHaE &a%m Higxemsiof thegna e RER T of oty sir
morg sgﬁleteﬁﬁ)oﬁﬁﬁé?ﬁsd ?&EV&R%H%EO%M&GSaﬁlC& 1&91051%1&1{]8 le or
i nventi on at conpri'ses contacting
morfeed thenntthodser empusitiens atcatdisg ®,the mvedia atnlmhcnbcsﬁormmg a

i ze distributjon of at | east one of the catalysts
catglyd compyisiag ﬁ‘aaf“awg&owpaﬁt SHBLF OB oz MELKD fen AsuERort/metal

mlxlnﬁésstvhe(ggn%e ﬂ{ptpl)ﬁ ggfngi]lg& thota SlundifR 8hd ROP tl'%atl tg%g‘?ei& alumina

0 A at leas at nost 230 A at
supmrt/mtaé nn&hﬂgeeatfartgmp@@tuj:@@f 2 leak OAR014T) any] ﬁxrﬂﬁr Q(Siﬁpq;ising: (a)

30- 2 50 or 60-300 A a

358 T hpnart BRI Cer RURBaIer o1 ot asiiapl ropdingThe peste
(b) Slbtaﬂiﬁi heféllahfﬁhlﬁa 1’9 h@at tﬁ*’étlﬁg al@mimdat éter@%er&th?e srediat 800 °C;

pore di aneter; a surface area of | east 60 n2/g,

andéw(@éaﬁtln@ggﬂ@/cgtalm | east 100rr2/g at |east 120 er/g

at ’Ih%ﬁlgl% eiln%?g%[legl’t% e +$ %%9 s, %?co%%?g'a g‘,ﬁé@ 0B

moratof It}&aﬁéthﬁds?ormr{p@smahs h@aﬁﬁné)tollfh@ﬁwamloﬂ; a heasdd Batomprises
or agqleast 0.7 cnB/g._ In sone enbodi nents, the

COHYaﬁ%w FIAe &ed avigh ons ‘Hégow|°ﬁtab’éﬁbmﬁ’étldbﬂle\mof@rﬁl%m@s@bmlon of at
leasPBfEothe Ez!ﬂ?lgg@ 'hgﬁ C@ é‘)lgle&lg O3 didr2S A ‘L:Re[a%l éri]bgA L9 lcla 20 A, at

I nvent i on nprises contac

‘least é&(dAwttlbasoa@O Ay atrfease 230 Apatitast 3e@Aaktymos 230 v% ‘ahmck‘t 500 Aor v

R SO S5R39 230500 s o

60- m&e@o BT &% 60%, ofhe 1Htat hfmBSr 6%5%&%‘?{%6 QBg{eQﬁarﬁ&Q} W%tﬁlsn 45 A,

ri ses arma alum na a etaaumna
35 rOf@bEalﬁfﬁ ﬁnggqubz;metexa(c)|aeag§ace()ar§a off 2 heasiof0 gla/gna least

90 rﬁi/grgt 'Pe%?t l(é)t%)qﬁgsait 16%%51 grlg n%%g esa’ll'{ﬁ@? Zég &f,l‘]eﬁ%al%)b(néf g, or at least

2zom2mg;rams/@s (cBIanhal %lun‘ieraﬁall oaEoRdsWTaNRast 06 &ri’/A 2 1aBe0 4
heta al um na, xture;hereof (f) has at nost 0.1
Cm@%’ﬁa%to S e Oélahlﬁ’?ﬁé) PER/gram of support. In sone

nggblﬁg BinBodifddfits. LG dnBBn Qfs(?? o?!?}d%g' 1gec§mghﬁtlon with one or

fnation Wwth one or nore o
more oﬁﬁmsnd:thoﬂw)r &ompositiogs dooortdive to tiveintérmion, améﬂmddhaﬂ Bomprises
cat al geaé: ﬁ’:‘% has a ores ze distri u n wth a
ContAERAL; CrBS? Fehetng OF SOt pupgHed cgplysts, ip SHRROE! (2)
compHRRAUlEmink) hsffhcsau Qi}ﬁ% Bl AR taHidg ok{de! ﬁrc%h M Sdde %&ﬁﬁaﬂﬁm
vanadi um catal yst has a pore size distri ut| on W t
oxidepell mixtyes hertodmatier zodlitet(b) @Hmnlsaﬁgaﬁnm@ elundoamd/seklta
one. nore netal.s from he Per.i odic
el @F nalo et oPh B Sorms P e s B ooyt B (@ has, per
grarh b mﬂﬁ@huﬁﬂee@t 08 drkifs HediilQdi 5 ﬁ?a%seof tRéta Bl'uﬁﬁﬁ’ef e(%% comprises

thereof; and/or (d) has, per gram of catalyst
alphp afning, gaomayFlamnce fleltapiemine, thetealureinal o nhixtme tereofir(fehas at

t e nnre conmpounds of one or
mos?rg'rl eé? %{g’f Eg&?ar agm%% p%ﬁﬁp%' %f? PR per i odi c
In some embodiments, the invention also provides, in combination with one or

more of the methods 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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Tabl e, or m xtures thereof. In sonme enbodi nents, the

i nvention also provides, in conbination with one or
wWOorR00s/06d30t he net hods or conposi tions accor di ngPeDUS1964/042088

i nvention, a crude product that has: (a) a TAN from at

0..2; f .
e B e B ST e G R
distnibtitadn, Wit d naddkeal pone dinsucten offet ladst 60 Bf\ (5] @Impirﬁbé &nedr more
o AT T o R it
meARA{dH C()ﬂﬂm% %ﬁfh@ 'Petib&B Tgbﬁzr & Rixtel tHefRF: 407N é& hQi% per gram

grans, of | east one of the catalysts per gr
of C@tab@é ab}eettlﬁk:QOl grams ofrene phudirametals, frarh €olunie 6ioff ¢e Pekisdic

i des n _conb |on with on re of the
& D16 HETre OnimBnes SIe Su o B FomiriomA sefihcperiodic
Taqu@rﬁﬁxtﬁﬁgﬂl@édfaﬂ netal salts of one or nobre organic
acids, one or nore al kaline-earth netal salts of one

or Ingpae emyadineentse ﬂ@snvmlomalso preddashir @aoibinationtwitthone or
mmfe%g t}?etmétﬁg %‘?cgglggfsm%ns anc((j?%ia ng(tB etal?nl"?%tb% a 8ﬁgego@ﬁ’bthat has:
(a) amal frdilﬁ-aeﬁfokm DEtéth 9.003 t6BFNESMUTD Pfo G.2) & fdth 0103 15§ OB (b) at
enbodi ments, the invention al so provi des, in

mog QW ranvs o £ URRL TOPtalBh QalBR NG ietnefoliéh wetal selis of organic
acm%%gp hi RS ARERIA g(Qpattrﬁ)o EB%Pee 4 ﬂHts ori}Nr@/ Ftpgrggq%l%%? crude

Ses contacting a cru
prodm:t alnsi/@t &) tgpegperabiarc@ gantspbutl leg tigLE01 bhats, bfalleldesnedf the

d th thod furth
catsf{S R B OHEUEs B Gr odct w th a or ude that | o t he
Salg s&he gﬂnﬁag@ﬁfe‘lﬁs {He G enhiEn 9{)1)'}' Qg‘oovﬁrf%%tc%nf Eﬁa@oﬂ hed?lg or

suitable for transporting; ning the cru
morgoh d@@neth@dsmraompgdsonmondmgtth ¢hesiamentiom, ond franem talkah metal

the crude feed to forma nd syitable for
sty O Lot e B, e R etk Bty Aot G or more
orggMi®Oabidy or ANAGRE tHetHof ﬁr[ ﬂrﬁfchoﬁ?ﬁﬂ 188kt bA& o £hE Ak aRRIMS {s lithium,
into one or nore distillate fractions, and producing

sodipp A pRipsSEIGIRdfon ) ot feamh ene of ehewalkaling-eofth mimgals is magnesium or
Calcmﬁtl Ilate fractions. In some enbodi nents, the

I nvention al so provides, in conbination with one or

nole sefe ehbodimichidibe MVeﬁﬁcﬂi’pﬂ% podites d6 conbimdoh VithR8e or

[ orted catal yst conposition that: (a)

nt
morh, b i oflictor GO GoRs Grordiniie 6 ImbETBIOg ameLNOR thihsoprise
cont@&tiﬂ@ D GuPLlec@ VAN RE of M@E%tal#tp do a@%ﬂfﬁ}{e astg‘?‘al g%d'ﬁ@t that includes

alumna in the support
a crgdepghiedust, dind mathod furtirea nmmprlsngr(a)' ¢qml(1dmghmcmd¢)p1rodua with a

orad B i Y g ot SRR B b foctloe Rt & bleat swiblegr o
tranﬁdoitﬁlgﬁg %Mlh the Qutprd@ s vith a2redBhs: 9 Eheastarﬂe%?ﬁgferent

0.7 c g) as a surface area of at | east
frompthe grude é@edtto i@ blgnd seifableofop tiestpenbiaeilisies;toy ﬁacmenairg the

of ..t he Peri odi one or
cruds pRIER LHP o b0 Hlahe el Ghdeifrodycl itoghe Ao aifife
fractﬁdﬁfs felrprodlicingledisportaion lﬁéitﬂtﬂnﬁfﬁt [ bEOOE the AistifNRMALESS.
or m)re metal s from Colum 5 of the Periodic

Ta PmepBbimapp.dhe BivgRiianRIsarovides, dr combimatien witk one or
moré bER: gf%ltlﬂﬁg o? C&Bpésn?ong%éo%jing t T&ltélu%)eng{)n rg s)ﬁppm%ed catalyst

composition that: (a) has at least 0.3 grams or at least 0.5 grams of theta alumina per gram
of support; (b) comprises delta alumina in the support; (c) has at most 0.1 grams of alpha

alumina per gram of support; (d) has a pore size distribution with a median pore diameter
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thereof; (i) has, per gramof catalyst, from
0. 0001-0.6 grans or from0.001-0.3 grans of: one or
worRes/0&shum 5 nmetal s, one or nore Col um 5 nePEI/US2004/042088
conmpounds, or m xtures thereof; (j) conprises one or
a . .
of amﬁﬁ 2?@% k)eﬁ‘p 8[5,1 g Iggx%olf\gﬁ%% gt(‘) frﬁte ol?ﬂ{é a‘fb% glzér aiky&?ﬂutl&q S%at least
0.3 crh3/g beatFPeast 0.dicm>Tglf) ehas axsunﬁacxtam*ae:f at leastesdfm?/¢ k) atleast 90 m?/g;
ram of cat al yst 0 rang or. from
(@) Epremfie gt oot kel Bt iR d- BothihmPiaae Spde, g r more
Bumaro% oL UBr BB sAtork %m&dmo Bf thePgtibd @sfa%ﬁeéﬁﬁi‘xtures
1) conpri ses vanadi um one or nore conp oun
thereain fxlicamprigas omie t moesmctady fearh Colugin 6@[&‘1&1& Beimdic Table, one or

morf P P et Soreigls HRT o, AL FERERAHE 5blertpixtures
ther6NAPERI SerQfrarh WRGSHRSS, foMm MMDOGIU0 8rdhE6EREm 0(0D)1-0.3 grams of:

conpri ses cobalt, one or nore conpounds of cobalt,
one o riogr Geluminy metels, amﬁj¢rdn01(ep§ol@1@wérm@telscomnw@ds oomextmes

o 5 o FRRRLE 5 St P CorbL bRt 4R

moré @B pHaids N oid dmeRenehls TfﬂihﬁC@furﬁrh@ ofit IPeglsdie lTable or mixtures
conposi ti ons according to the invention, a crud

therg@%@

ps, ipehetemeet: catakystecn 8. 0pAkO¢t erams gp §pm0. 0%0 Aggams of:
t
one s orboiiE's Betils, e BnBB Tosthud's cuthy WouREy oBEAME,
theraofb o]) bonmglseamgadmrﬁ,tme fou oo cdrapoveen o%arﬁfﬁuan or 26GukRe
01 Mpa, | east 0.001 grans, at | . 005 )
theraﬁlfa?@ CogRPTiSES g dleing,ong roaﬁ@%worﬁwm&éa Bs égw% o mixtures
therBOE gﬂ) REMbARY usts&dn bﬁ%ﬂ A6keREH %%ﬁl‘ﬂis?tﬁ@u AN BB8Ghereof:
at "0.101 MPa; and at |east 0.0 gr ans hydr ocar bons
(0) euintpivisas mhalt; m qraumge caingowrids of pobaltb et megwes 1Rrd€ addr (p)
east 0. O rans of
coni?é‘é‘?scmﬂﬁei 85 8&“’6’&? Cdd]?é‘?’r%%? Oi%‘ﬁ%e SRR A g?reﬂ s, per
gr anséthe 6@BRARIchisOthe idtenti®@8lko Grd¥ides Jin @B bRatidh V\htﬁ&ﬁﬂ: or
0.01 grans of tot al nitr ogen; and/or (e) has at nost
morg ofjigasethedsips compeBtions asPeREIe taer WMEPHDUATYES CopeAitim that:
() l‘fag Tgpp%{é tg!f Qr;lirqlogtq h%t t%ggg gg\nﬁl?ﬁq%% eOI‘ tapﬁoétlbvﬁ gﬁw)' l'?aﬁ e&J %Pam of
compemhoml&t teast001og hink 0fiBydrcembatisrgith a)bdslhﬁg tamge distribution

e TS O BT T o sy Bt
leasgb 9 f';;fa%btdf@&dﬁ@cﬁﬂ%oﬁ@@ﬂﬁ%@oﬁﬁg%l}ﬁﬁe HLABRES! be‘?&zeerf"%O °C and 320

[ east” 180 A’ at nost Oor I1n a range from
°C 80-1080/Pg; ahd et &40 0A01 p2@nd Gthydrodaionk astha Mgmnmr e

ciseh TP Ry 7 eF B o5 gt pifbl et SR pt BT 080 Boms of
basidin$tkd; gbﬁ’ Béi BAMACbRAGoAREH; Qd}j}hz@npér%&aﬂﬁﬁof B(brﬁ%(fkﬁloﬁg at3€asf40.001

or 25 A of the nedian pore dianeter, as a surface
grargs ewat dfast).0] erass of @@nlgmgog@u anderfe) mmw 0.8P0(x grams of total

mckeiz“gndt a%lgéllm[ﬁn_?re? gragr% gltl%gls | |ac Z upport; and the

-

S|I|ca al um na,

t | tIﬁ @dnﬂéfbmkbdiﬁxen& ihe @mreufrbmlw grovﬁmgnﬁs:bmmlﬁﬁbﬂ @ith one or
zeqglite, and/or m xtures thereof; (e) conprises one_ or

morgwf ghefetheds oF compenitienfrascarding tothe inscrtion; derde fr%mp@mon that
A f t

Q15 PR SO e B 1,080 b 0 i

disttibv@fomrofith {ht mediampors diametee of) fat Ivastel 806k, at most 500 A, and/or in a

range from 90-180 A, 100-140 A, 120-130 A; (b) has a median pore diameter of at least 90

A, with greater than 60% of the total number of pores in the pore size distribution having a
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fromColum 5 of the Periodic Table, one or nore
conpounds of one or nore netals from Colum 5 of the
w200506h3e1 Tabl e, or m xtures thereof; (g) has, PEEUSHOEIM2088
of catalyst, at |east 0.0001 grans of: one or nore
t @l gﬁ&]pe c
porec&-i’éﬁ{gfg urtgigl 4t%h§’ 350$ o{]S A’ ﬁleﬁ%s ati pote diar lter g:'}rﬂ%lwgﬁ-face
areafofameﬁimllﬂmnzfg af lehsheﬂ?ﬁ[zl’g) dr &t 1dabl2) m&Age(d) fconmprises a support
conpounds of ,one or. nore netals from Col um g of the
and thersppRATECoraRises alyming, RHigredliqeriama, niuppexidy oy oxide,
S
mag%os]u‘ﬁﬁto@(sd\é ieo"ﬁf %“?‘gﬁ‘é mgcrtlgtgng%lg&ro?@ m6pr?s@§o %ﬂgﬁn%% lﬁl]e als from
Columnsti-%0 of the Petiedie Gfable( die @on@eicempomnts o oneror monemetals form
ro f Periodi c Tabl.e,. one or nor
Colyp AL IR Fene Jublro mHans) SO D e mofg metals

fronP €bhaH $offBbPEroRE TADIK! SHeSR nld8 E&RPourfR & Bhe &ﬂ‘r}xore metals from
onprises one or nore el ements from Col um 15 of the

Cohmu p oflibe PEaiblie, Tables oomixtures theoanbiolghbiss, pér yam odicatalyse at least

ment from Col 15 .of .t.he Peri odi ¢, Tabl I
0.00f SRR pecotutpte tlurs et o om0t e Lol S sl gompounds,
or mhiXtaFes m@@dff (hg cSRBASHsHRB b mdte thbRls AR Wol@hn FRY tHePeriodic
conbined wth features from ot her enbodi nents of the

Tablengrerariresre cEapowdsrgioae of mareynets!stirasn{Cohenearbbiic Meripdic

vl LA RS TR PO 5 1T
mor€ Collen1pé e, dnabemohy @olomkl 66mbml @mypcmfndi log nﬁﬁﬁlfﬁﬁdﬁereof; )

and systens descri bed herein, further enbodi nents,
COMBHEASIINE FRIMOF BE RSO R 1% a%@le Feripgig Tapleepyg o more

comw ﬁ@ﬂi grvlggl%%étgﬁ‘}%c;ﬁ? C8luthn RR &b Pé%&"\! Tzﬁlg\%fl(ﬁx%

ntages of the present 1nvention
therdvdcanibordppermemises on¢ rosereskinhdnedfirom Gdiemant ofikltetPeriodic Table,

benefit of th oIIovmn det ai |.ed desc
one PERERHERP IS s SRR TR ST AR £ oihe RSB bte,
or mixtufesfhep&dremat i ¢ of an enbodi nent of a contacting

system FIGS. 2A and 2B are schematics of enbodi nents
of Tebnthge cmh@dlgygbeﬁatumeftorm sreiciecnbqslimenis atthe meyention may

nd of I nent s, of
be of RRA e B et FoIBT b 2 M o ub
feat@&@§R6m dﬁle@mb@adin@ena of thRenwdntion flay 86 conbidd e fegtired from any
separation zone in conbination with a contacting

0ft}]§y§1?f‘éﬁfnbpfi@en§ is a schematic of an embodi nent of a
%‘Pﬂgﬁx@r é’ﬂBS’dl R OTREoHERs Yeld gta?na%?é"ﬂfﬁé} S9hS YRS and

I's a sc ematic of Jan enbo
systmsrﬂnsnabecﬁmmﬁ a separation zone,

In further embodiments, additional features may be added to the specific
embodiments described herein.
BRIEF DESCRIPTION OF THE DRAWINGS

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

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

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

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

include two contacting zones.
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contacting system and a blending zone. FIG 7 is a

tabul ati on of representative properties of crude feed
wa@pasoeasoe product for an enbodi mnent of cont acPCTyS100£042088

crude feed with three catalysts. FIG 8 is a graphical

re e [ | t rature

o A A L e S e SR S e
inclbdetheeeumbatdctngl zowesh one or nore catal ysts. FIG 9 is a

and 65 (e pREHGE of O AP LR BRI RO Gtede CPRE TR witha
confechfisysegd W th two catalysts. FIG 10 is another

abufl ation of representative properties of crude feed

andil6r Gdea pehethatit of @y erabodembuidifragi¢ndide zoetiacombmatidrewith a

%rFyde fgeed with two catalysts. FIG 11 is a tabul ation
CONEFIRG Y3 ™ eed and crude products for enbodi ments of

COMtIBC b4 sée@dfc beRsSmMAdiMehtQfa &Mwﬁ@cﬁi%ﬁtofﬁ%ﬁé%&ﬁin zone, a

systenms. FIG 12 is a graphical representation
confacjag shstent, apf addendingdigve.s versus run time for

e i of ..contacting_crude feeds. with.four
i s i Bl GEPH Bt Bl iper 66 e ead fid cqpe product
for arephbsimeat dfaonttinthe byde sganvidpitakecdmiyss. ude feeds
versus run tinpe for enbodi nents of contacting crude
f edtl§’ it werapbicaldieprasniation oA mveighied axpsage ved tamEratare viessus
e OF ARTLER bR R Toh A0 b SRS IR B or spgre catalyss
verl (s 9 dsumtabilaioh of represadativerirsperfiecaffviadzt feedat ¢rdée product
feeds with four di.fferent catalyst systems. FIG 15 is
for gp @Pg‘ifmn@%tl OfFQB%Q%TSSFTUGE %?ﬂd ‘ﬁﬁ%ﬂ’&‘éce}tﬂy_ﬁﬁl gravity of
cr ude;, P aolRr ¥uRHSy bERphdsdRad @ rsgé}ﬂé’é SR REd and crude
contacting the crude feedwth foupr ITferent catalyst
produet fares enfblodimens of sondacting pivi awade feed mithewoatiabyrstsof

cr a8 bF Bt aPuegE BLESRRed M S beolBh R hsRBuRents of

© confOfi@etilO Geas With fhaatiFervhitdata @uEystinhd er ent cat al yst

systenms. FIG 17 is a tabulation of representative )
pr 36 12 B2 grppliipglderressattion gf Brvalhe qf corigdredyctsyversus run time

for gﬁgﬁf&%ﬁ? to% c@gta&&ggzgﬁibe i 0% tv&]ﬁl folu! gﬁf;:;eg? ggﬂ%{v&%&%l yst

Sy hat i nc ari ous anoun enum
catidly $3 isangtaphivalnggestmadai af y&thydmwigeh uptak@bakyge feeds versus

systent hat i nclude a vanadi um catal yst and a
run Héeyfsa%rﬂ SRS &) a?ﬁt%fémgwg}sd@?e%qwm P allrflfgg@t paalyst systems.

ZlndquG:'L 84 IS fra lﬂ@éllré}%riz&ﬁtaﬁf)n BF RRRILE ic§1?[e1‘i’cf exréded fneﬁ«g%lge

crude products for enbodi nents contacting cr
perdepiags, okictiilegmedusts vepue rostime yotesntaidiments ofintdcting drude feeds

hourly.space velocjties. FIG 19 is a tabul ation of
Wlt}b&b‘bgﬁ?ﬁef%gc tPIYS%r%}/a "Peeds and crude products for
emypgdi 1 nRiSeraphicslRéfEedehRbok bEERNEE BORPPEraVAY bPMEde products
contacting tenperatures.
versus run time for embodiments of contacting the crude feed with four different catalyst
systems.

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

FIG. 17 is a tabulation of representative properties of crude feed and crude

products for embodiments of contacting the crude feed with catalyst systems that include

various amounts of a molybdenum catalyst and a vanadium catalyst, with a catalyst system
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Wiile the invention is susceptible to various
nodi fi cations and alternative fornms, specific
wepdsteasent s t hereof are shown by way of exanpP@r/Us2obses2088
drawi ngs. The draw ngs nmay not be to scale. It should
t .
e B s Y DIl it s
beaflqivention to the particular formdisclosed, but on the

t i nt [ i.s t | difi ti ,
coueaind CEuRor PhadRerliSedorddy Bha Mg empebrnscis i
emBY%in SR PEcAtacting cRIJE $&AL wWith\RR or %r@%at(g:fggtg Rethr s ii&\%d hourly

appended cl ai ns. DETAI LED DESCRI PTI ON Ceértai n
spaegtrdeliiesnt s of the inventions are described herein in

nor il.. Terns used herein ar efi.ned, as follows.
o5 1 AT L el eSS
emBdi@EntabScontARhg grudy ifdeds af @RS chRadflg t%gé&hﬁﬁesat 15.5
OC (60 QOF). APl gravity is as determ ned by ASTM
Vet Wode tsgpyenting snguscapyibilede apriprsrmaedifiagiions aed altasmitiye forms,
\ ed_agnd the cr.ude
oG AABPRELSETLAGE 1 s, S YA o BRI HEBGHES e
draBiigh g noabg® sdalst 1t shutiliddesmberstobl eha twodahRgs and dailed
total product, and/or the crude product are as

deserrtionisiely apy DA aRndadita Saniths aventire isthe pasewps form disclosed,

but BRd Qﬁll?rgry ifhgﬁn@ﬁtﬁ’&?ils Y& Qﬁ%&ﬂ ggoglﬁizﬁa%igné%&m%l&ﬁg vl Llngltlatives

are insol uble I n pentane. enés ' content 1s as
falligtvathin thedpini aaGTddpi/et thegré20inivention asmtafidedrint tht agy)chded
1.refers to one or nore netals of Columm X of the
C1B8y i odi ¢ Tabl e and/or one or nore conpounds of one or
DETATEEEDRRERIPTEONUM X of the Periodic Table, in

whi ch X"corresponds to a colum nunber (for exanple,

1- 1Qgrtayt embsliments ofthe iMegntiens te dessxibap herein"iCotauerdetail: Terms

(s8) 5. &ef.er Q one or nore netals from Colum 6

use%ﬁérgﬁeaﬁ%’gerfgnggiaé °r‘§%"fse and/ or one or nore conpounds of

ONEABTMOfeferf®d Ahteribar0Siafdirtl MastthgadndtVigeRgEi odi C
Tab] e.. "Col um_ X el enent ( efers to one or nore

[13 33 S) X r o] [e} . e
el edErEE " tdeisin ARL gravithat Hep i"6dPe “Ham i, eraie/isps one
. e or nore elenents of Colum X
detég{ntui?gb%erl og?\g%g%ﬁg???n whi ch X corresponds to a
c ol Atominbyrhegen(fecrentga apd stomiSedtBIn pércértameRd theadude feed and
Tahl e. For exanmpl e, "Col 5 el t(s)" refers to
the gy CBFOdHBt@ée%?%ﬂf%edf%’M@g@ét he Peri odic
Talp§1iRAHOE dBRBUAbNITOF freCRAMRAUEH ShOh iR BRAIREL, ARYE the crude
el enents from Colum 15 of the Periodic Table. In the

prodish pre ag fletetmiged pp NSTM Mathodie§ HHt undéss atheeviat nfentionedhe

40| b| i gh d. of |
£ he BanfglResT S S fopiors FAERC Ao BBt e SPhattenes

confeat is@ddererhaibbeby aSTWeMEHodah27coMpound of an el enent
fromthe Periodic Table is calculated as the
“Column X metal(s)” refers 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
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wei ght of nmetal or the weight of elenment. For exanple,

if 0.1 grans of MOO3 is used per gram of catalyst, the
w@adosbaved wei ght of the nol ybdenum netal i n PEEUS2004/042088

catalyst is 0.067 grans per gram of catalyst.

the PER&UIE Thble! ffvAfich k%ofl%%o‘{’ﬁé ¢ {unﬁ g‘ﬁ@@f@ﬁ ?xalfﬂpéed 13;18) of

substrate (for exa a crude
the Br:n@dlc i ablle b px)ckmtp)le €Cphmss kil claments)y hifeds k@ 6hd GNmOe elements

r e.b the total weight of the
f“’f\ﬁﬁlﬁ’ ? S %ﬁ\iﬁ%gﬂﬁhcafséggr@g {98 oB& P¥ @Of?eqomﬁqunﬂwf Q33 or more
eleMBAtgRbm CEHmEE sSTEaY pRfaalc Pigduct m xture” refers to

the mixture that contacts the catal yst during

pr dodkssaege of mussetplphbatoa, weightofa metahfidmabhaPbidadic Thblb, weight
04. 0C_ (400 OF) and

boi | i
ot afpgliy EQHG T R 8 BoicfpdRblE it chap cmeraon wederiodic
Tabligloe w&igfhe of :biv’orﬁ&)—[ﬁvfﬂ M?EH ORniaBRIm théBLAIRATHIE s d’a?écu?i'téd as the

to oxy nit rogtr and/ or sul fur contained In
weigh) of g %iroréher‘ﬁi@g of efsment. h¥jeir exemplo if. 0. Pgtamsozftl\du@ is used per

grar%%tégtﬁfys@?%%lcg or o?lgﬁt Ni %{? 8159' dé\{g%o ﬁmp&ata ystis 0.067

gramslbéngram of @htalyshasi ¢ nitrogen” refers to nitrogen
conpounds, t hat have a Ka of |less than 40. Basic
ni t (COGERT (refsrs to the weighyet aremprIgniop axshsrate (fhoekanmde @.crude

1n r
eed SIS SR8 LN R RS B
based @Tﬁhdeotﬁlaedg]atmf thehanbsiadtal Yetppneaetert @ RirR\petmillion by weight.
de feed. A hydr
2%3{;’%@ C?/'f()r‘ﬁég r;g%(ﬂ] %H%tulien rqt,{gxtes tqg: {l}%l r{enégle}g 5hat conte){cts t%% %gtalyst
dunhg@f&@@gql@ns (for exanple, G to C4 hydrocarbons such

as met hane, ethane, propane, butane), water, or
m xDistdlate hefersap hydropabentaithabeilimgyartge disiributidndsttwe:n 204

o @RR " O 0 AEL BB B S e e

ASBUMagbdhDssef.ers to conpressive force needed to crush
a catal yst. Fl at E’l ate crush strength is as determ ned
k%m%?ﬁ ogtastpaxygen, mevegepandfas sulfuncoptiinaddn thecmolecular

e at al,ys
stmgt)\(lfklr'ﬂggs}r 2 hourl—f%?e?%z}t%gl:qﬁ‘[? tlfy?s eEer%Eﬁl% %g%%?@@?’e hgds
E386 afbm:dygere D32 somotat hiooged, aal ID4QQ4 adrysalfu OfTeE Hasid nit

tacti descr herein, "Liquid mxture”
refefdp oot CaT BRI hots § PSR of 1) e 0 oFes oPiigBpa( b s s

detetARABH AR NI tREEDDESHII d at standard tenperature and
pressure (25 OC 0.101 MPa, hereinafter referred to as

ST‘IBIY)’JIOan S@ur rrpf%s tDllxydrdghatandm budepoancanifirnatipotnds that

i STP with
whef i B e e G AL e BpaBisGpeidd fovSeyitogen o
compb@id(§)dh ﬂleT@@deefeed eA @k 8roigen kh@cdiBhY ﬁﬁhﬁe-ﬁﬁﬁll@n(ﬁ%mlted to,
specified by the International Union of Pure and

hydl;%@]bpw arraamples (1 19 OPaCrocaowns shdr asa00Bane; Mboia, $r0p|ane
butaHF)L Watelc‘ %rtr&xﬁ%esﬁé%g&ls A ﬁl%ssjgalanrcg fmeary bteoco%llfc%ed to assess ﬁle net

I ne- ear
amount of hydrogen provided to the compound(s) in the crude feed.

“Flat plate crush strength” refers to compressive force needed to crush a catalyst.
Flat plate crush strength is as determined by ASTM Method D4179.

“LHSV” refers to a volumetric liquid feed rate per total volume of catalyst, and is
expressed in hours (h™). Total volume of catalyst is calculated by summation of all

catalyst volumes in the contacting zones, as described herein.
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zinc, arsenic, chrom um or conbinations thereof. A
content of netals in netal salts of organic acids is

w@200d06630m ned by ASTM Met hod DI 318. "M cr o- Ga€HUS2004/042088
Resi due" ("MCR') content refers to a quantity of

C ar‘g?@lsi& 65k réi% hai cgglpg%/lgcgﬁ tifaY ?ﬁﬁ.{d@g bx?@mqgglie compounds that

pyr IS Of a Su trate ermne
are hyuidSTdhniviardiechpRdHse and pla:ptiurchéZS e Dd0$ MPa, hyrhimadiar tedarred to

as SR POeO A trombis I A AP 0B¢ bRoRRpmpounds that
are Q%\?Hfahgrp QR ok%qo?éc&ﬁﬁcﬁﬁﬁ!; fHadag¥o RISt hod D5307.

IVIFe" refers to nickel, vanadium 1ron, or
coriBeriadic dablet efens dd the'Peiriodic Hebkostspedified b:y thedntematiheal

content of, .ni vapadj i n, or i nati ons

Unigh B B3 254 ApoRES Cret S A CL MRemBi AR 0d by AsTM
MetNedalba Biltal sdNZRA BianfcRicRISS rdfer O QURR maHk] AkaRictdagth metals,
of gas per cubic nmeter of crude feed. "Non- carboxyl iC

zings ewmpmlm@nwng@n cembingidens thespqfouh aententof aretals mp@hwlte of
Orgad?%%‘g&s oundi§le P?}XS(’R/I ttho'?laﬂ?jl% carboxylic (-CO2-)

ccon alnlng organi ¢ oxygen

co nM'df&SaﬂbBﬁ [Rlééiidue DUMGERY cBftent refdrd ®h quAntiBt dfRathon residue
cyclic ethers, alcohols aromati c al cohols, ketones,
remainghgrafiss §VaneFation b ﬁaltq wirofarwpasre. Wk Ppra%nt AvEs deseymined by

ASPMEALRGY Y4560 9r oup. " Non-condensabl e gas” refers to
conponents and/ or m xtures of conponents that are

gas@&aphthaSidfers 'té*hydre@irbaraddngonema mith"a tonilindrange detribution

bery SR L BAINCY. P SEIh 8 RANER- NopHER Eqiensis o

deté‘rﬁ%@%ﬁmm@ﬁlb@@gmthe P-val ue is described by J.
Hei th aus in Measurenent and Significance of

Aé PN/ /B ereferp ta migkdl orethadidowiram or gbmbiratipnythereof.
Pet ru a 1962

MBS s 4 e SRSt b sne "o mgr . & Bppgbinatons

there@io VﬁleNWﬂP%"cofl@ﬁﬁl’s a$ @et&%ﬁecﬂbﬁﬁstm Moyl DS7(30r €
di aneter, and pore vol ume, as deterni ned by ASTM

Met’ /@42@ﬁer§ %@ﬁ%%@gﬁemfrgﬁs ner aebicgnetgeef andg sed.

equ {
( EA ﬁ r rr%rrl ?(S'Clg c@ggﬂnﬁ{g%ggidlé Jnéﬁg %e&ng%%g U&‘;&%‘E@%ﬂm oxygen
compseﬁldst thatcti rext bveea tdiBagliv #1(®s) grotie SNduearboryler sonttaining
nponent s t hat ha e.a boili n .range djstribyti
org%%%vgsggomowé vef}s) butpze ekt ﬁedet%vfs RF fAEHoplconols,
r@@@@ﬁcoho%cﬁﬁonésegﬁélgycf& o?tcéﬁgﬁfagoﬁ%ﬁé&of %@ﬁcho(io ERhalel

barrel of crude’f ‘Surface area" a catalyst is
cartaxydegeupi ned by ASTM Met hod D3663. TAN refers to a

LD 0 oAb g
are Q@E%ﬂ\@IWOd D664.

“P (peptization) value” or “P-value” refers to a numeral value, which represents the
flocculation tendency of asphaltenes in the crude feed. Determination of the P-value is
described by J. J. Heithaus in "Measurement and Significance of Asphaltene Peptization",
Journal of Institute of Petroleum, Vol. 48, Number 458, February 1962, pp. 45-53.

2 <

“Pore diameter”, “median pore diameter”, and “pore volume” refer to pore
diameter, median pore diameter, and pore volume, as determined by ASTM Method

D4284 (mercury porosimetry at a contact angle equal to 140°). A micromeritics® A9220
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"VGEO' refers to hydrocarbons with a boiling range
di stribution between 343 0C (650 OF) and 538 0C (1000

WO E)05m66301 101 I\/Pa. VGO content is as determ neRChYSABITI42088
Met hod D5307. "Viscosity" refers to kinematic

ins RGPl PacSorBtnChomim b SAY e b ufi ag etgmine

theﬁeh:am@ppl ication, it is to be understood that if the

vaI t ai ned for a proper of the substrate tested
5%&%40 A T84S g ?ﬁmgongmﬁhaéﬁi@ 1 boilipg srnge diriusion above 538 °C

(100@5@0% aaymﬁsem@i ASTRAMRRAAGSsJogcal i brated to test for

such propert udes may be produced and/or retorted
f r otRCERIT mffas toostandlert mbm fieet df@asrpén banel afduddiead.

d. Crud | ud d
genStaES s 7 AT B el AP T Mgthod 136 ©
St abf ANZ 8419 o AR¥allRf rHﬂl@oer Bibredssd QQBnllthQrﬂsQ?m%@) of KOH per

renoval of non-condensabl e gases, water
gramdipi)mdsiopls. TAY isak deteomined by &SI MahédDeoh

2t - 08 Fer PRarpEASoe Y b bk artes i B s g 43 C

(656 PF)i‘andS.I%b"d (1960° T2 0891 WP, CRGYcoh@ne istRtdeReBhed by ASTM
distilled and/or fractionally distilled in a treatrrent

Methgd}530¥- t o produce mul tiple corrponent s with specific

boi J+i ' a

oot AR PELAL QRaf! T ) Ry i
detddhsiidd Ushig ASfTMﬂ\aibthdéi)Mbut is not limted to,

at rmsgherl c distillation methods and/ or. vacu

di sknithe sentest oifrg)@%%m%lca% itds {q ‘tpeelgxdgﬁgyogrthat if the value obtained for
a pﬂég&rtfle the @%s%gtest%ﬁ@i i 'oﬁfé?de%rf li'ﬁjx‘ﬁ’r:s %’ﬁ}/ %%é’[ﬂ@d the test method
n’ponents t hat ave a car bon nu er ove I N
mayqbcamoldtﬁedsand:/br aicalitzaet t@teSt fHr auh popeymponent s pe r o
gr st d crudes incl
s LS b Sz e o b oEHbl Gon s o pations

andttREPEEbiGFdH @udé%rméf‘}olﬂ@luﬁé%hﬁ@%ﬂt len®Rfare gcheR ?%‘ohd semi-solid,
refers to a crude t'hat has been treated such that at

andfagdisuids oyebibization enaydngluée husismhblimited o, aerb?fal phgpnpesindensable
gasg L&%W,r dglt%%r %E)mg n%goqsh(ﬁ@reétgf?og aéru& fl tfr%n ga}a/a%g ? gmde

F eV et Opped cru es Wi
Suchfsta’bihzleﬁsﬁ nﬁy bftgi am:‘ar aglor pRsiméle @F tigy @oBuctioh aﬁ&/oﬁ%rtmg site.
0. 02 of such conponents per_gramof the t

cr wfat 1@6 cradesiypiralyichaye paielech sistillpd andipy fr%,félotlﬁbt oS lled i ina
trea%éxﬁ‘ﬁ’aélﬁ n #)ﬁﬁ'uké Aok r?% ?tqlgﬁn%{?tls Slgtl‘bs{},:)@&fie Roi&E ¢ 51%&3 drl]strlbutlons

convent | treat me transpo
(forcammiple, sajfitlor, dsiiHatpd, & GQj gl driesicatingioiks, mmlbhmpm)cludes but

. Oher crudes have one ar nore unsyitabl e properties

is g LI E ORI A SO ERRES ey o a P Ao deods.

Undmmela%nw@%@mtﬁﬁated Eﬁbﬁz&d é}ﬂé&%éﬁﬂcmﬂe eapbiRtsANsY 13e a
a treatnment facil t hus i nmparti'ng | ow econom ¢

carbyogl nmsnheo abdve Mnﬂawams afjedeast Ocbegranmh ef euupoKits peagram of

serv cl udes
erofF Sl st e RO ab e St BR repptosatied
crud¥s OdieRed foppdlisRdds, oradelatibhetbreofr %&d’eﬁfeﬁ’i to a crude that
dlsadvantaged crudes may include, but are not |imted

has pgen wgatqdaychthasat leesh seme of the gpmpenants athavb p boilingpeint pelow
35 “H ?‘ﬂ% 1616191%1 (9'50°I~C§t1 atl% hé@: bedh revnlut)%datl“yplcafly,]foppeg)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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Ni /V/ Fe content of at |east 0.00002 grans or at | east

0. 0001 grans of Ni/V/Fe per gram of crude; e) a total
whewsoestons content of at |east 0.005 grans OPCT/US2004/042088

het er oat ons per gram of crude; f) a residue content of

at a

G5 SORE A Piinc Hhalindh phRI Ao B BTN Lt G s of
trarspptied uoemassemmnalmeatm@ft T s byh)anapd&zﬁﬁoﬁ omtient (f@fexaltnp1e

. least 0.002 s Y%ﬁ pn ram of crude; 1)

EIB??PEtﬁ‘éCkaOTrﬁglpé Ofhar cruics aé{ﬁl pe %mowgﬁm@l%ﬁﬁoa@m that
ren@érth 2R0Q [ r i

v o%s%%gfaé%% oS 1R e b ARl 1 dransportation

cana¢rsaaadxpa @Atteegoent rfa:cdaynthys lmparm@a lqyeecogomm valadf to the

ol AR SOE T %ol Sy Bt BT Sen s
disddvahidpied crad ﬂfai@l@&h@o%o% d l
1Sen‘oodlgér?l%%t se tthg di sgdtlant atg%g) ﬁgéudcgsﬁn%ijﬁ%%vagd'?%ﬁ in

a rBiegertics @ﬁdl@adya@tag@i Qudes may, inglude,dut areSiot bm11©d tora) TAN of

at lgasfl%gsatq?:)ag‘% 6% VlS f 3 \}%aﬁf g@%@t g)ﬁg%]zgra%b; tlgg(?) a total

Ni/SHef ctd)lhtdht)ﬁf ﬂﬂéasDO OQ(DOQI g&a&k 0Paf085st 01080F gragts JFe@sH/FO pBiloram of
Cmgqr or at least 0.02 grans. |In sone enbodi nents,

ShaleiRlhstraentems e@%terpfa)f &t leag 05 ams pichairpaigms [pet gram of
). I Xy
om0l A pabie Oy TG00 Gl Sebidl e Ml AKOETy .
asphaltetles ¢ameit of it leastd.0d ppdad dEOessphaithenper (gi‘arﬁlbf t@dsth) a MCR

confn gt FHIGHED SD gl NG B BEept g b1 eRiapPEmeisrip meta
salt§ F odg@hic Aciels ¥egt 1E2€ 6. 0008 horAkls 09 gk, d[l§ %er%{{arﬁ‘tof l:ﬁﬁétoré? s

e) a content of netals iIn netal organic a
congfinagtonp éfmqofo Im@mmelergbca}memfs drmdaamagrdrcrlgiearra}ofnchlda,qgr gram .

f d des
o B S ST T SOt
0.5 @raﬁi&lofg‘ési@iﬁe, oﬁ&t k8889 Hal96f &EANS, InFonRtemtRAshedls, He

rams of hydrocarbons with a boiling range
dlS%"é@"?&%‘tﬁr}“}éﬂﬂb}é hiveenl AN ine ranas foon 0dcoré)t3 ©.2009.3vP4).5 @ 10, or
0.4 gf"g%tto@ Rt &t m @Jlmeﬁ S&lsgdvg{?t%g&r (‘%unaﬁs g?axﬁ galsadvantaged

rams o rocar ons w
crudh, Malylﬂaude a&n’lﬁh&:bmteaﬂoﬁ@(]ba@@ 0Tlgr30G, e@@sa&ﬂO 01 éfhinsl\/aaat least
| east 0.001 granms, at |east 0.005 grans, or at

Oof%r& 8- 0.01 grams of hydrocarbons wi t h a boiling range
di SthsbhRE ehDRIRRINE 8RS tBEd éﬂlﬁq %g%%ﬂ%sm&u&\ﬁ Lbut not
ast , or at

~and at least 0.001 grans,
limitesktot a)0TAW of ablesst O 5 ; oy alm ox:mebcmstem daffat Eaktcﬂ 005ngramanfiexygen
dst n.bet ween 400 OC and 0.0C 01 a.
per BioBL i B4 B2 T rabm et O s pighs of U sphaltencs
per gta&ﬁﬁﬂcﬁﬁ&@ﬂ@d Dlaifighier Banl R&Esdd AsQBily GbPERmM, > RASKt for a
005 grans, or at least 0.01 grans of hydrocarbons

crucw feed with eﬁﬂlugﬁ@fﬁryanfgéleaﬂé@r e)mqrmnt of mgtalsrip snetdl3olOE @pganic

ocid] pF AR 00G ! BERR ottt pi B orPlighe poro bRt Hieor

r arl@eacﬁflaﬁﬁagdz&ctthd@ﬁn@}eﬁmﬁdﬂ, ﬁb@@ra@%ﬂﬂﬁhd@@&aé&@ dhdd? aill@dst 0.001
MPa; at | east 0.001 | east 0.005 grans, or at

grams, 2k jeags A0S Frams, Qsft %?ﬂro&lagrﬁ@ﬁ of hf/ctrﬁcaébqnﬁmﬂh@bmhn@ gange
o O U6 S IO 2 L oo
grathg as bt 1820 0.091 apaEnobf ipdascadanb erth atoilingrange distribution between
200 °C and 300 °C at 0.101 MPa; at least 0.001 grams, at least 0.005 grams, or at least

0.01 grams of hydrocarbons with a boiling range distribution between 300 °C and 400 °C
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boi ling range distribution between 300 OC and 400 0OC
at 0.101 MPa; and at |east 0.001 granms, at |east 0.005
w@e@swee3or at | east 0.01 granms of hydrocar bonsPu/uk2084/042088
boi ling range distribution between 400 OC and 650 0C
t d
at 0301 P L aolf 1o 8T L3RR N A0 S0 IR R Yeal 0L s of

hyd&tcaﬂjbastwﬁh, Ofibligg mamge dBfI‘l]Zﬁlth]ll basitee 400.°Q bﬁMS@)PC at 0 101 MPa.
hydr ocar bons_w t h abOI|I£g rang i.stribution

moSPISIOBNBECH Pruges Bey Nishide; per gEn 9? gisadwninseh @'rude at least 0.001
I {
s icg, SOFPERER 3 Bl o by 1t S BAUA ARGl
distsibutiorthyftht oot bah3C of 0.461 WMiPss atleddt Q.O8rgrants, altlezmb@tOOS giams, or

ot 1P DL gt B Rbee e e HoderrepE e guiibetien L and
2000300;9(5) ﬂnama et 0.06R8tand; Hledf 085 gf'anﬁ}/gf a?c(I@ffsp@ 03 9 grams of

a ling range drstribution of east 20
hydacncad:ons mm:zabmsmgrmngc distribatiombeiveen 202 8C ang 30T ati(éwl MPa;

ot 168 0 B0C oo S 5 B, B it B 6¥5: offieaboliRvin o
boiliEfag@8RQIb%tivh bBrvweR 00 POEnd 20WEC di G101 MHal &Y &fleadt 0.001
| east 650 0C. Exanpl es of di sadvantaged cr udes t hat

gramis i leagied. 09 o gragy. oisatiepst h8l prapsed hxdrogarbens weh atbefligiange
t des f f the
aisipfiof Fory AR B 61 T A PR IG5 Comat ang

sousdie¢ tisécblanfagedicmdeianpihalulias pes gras of disaiahtiaged crude at least
Sant os and CagBos basi ns, %ﬁéﬁ“ an Cul.f of Suez,

0.09) gramy. a&ileasHOAD NEFams, geaf le | graoes %fﬁ)aﬁl@ca@pwst@ a boﬂmg
ran%,oﬁﬁgﬁlb%éfn ofvﬁl?ﬁgé’ﬂ ?b@ﬁC é{"d) h & Nﬂ?%l /Y, 'dﬁ'lon B%I%Taldg(lﬁﬁ

matra. Treatnent of sadvant age cru y en nce
conmwelptso Pepicalés thof disdvyantagalcrade lregepkbr @raml e dsadantaged crude, a

conl i o AR R LS BT O QSN A BYBL BB hat i s

t 0 $iind dRadvRHaBEed Bubled Say ﬁlfcﬁﬁé %Q:r gﬁhni‘lﬁf d1§£diﬂ§ta§&§‘@fude at least
The crude feed may be topped, escri bed her@in. The

0.0¢k gramspatdenst .02 grams, ﬂrgatf1¢a<§hﬁ> 91 emnﬁeqfthydfocm’@@nﬁ:wuh@ boiling

ranfeeggt‘mbﬁlslmggfCtrlea%?gg‘g? gttquOII ypgener ally suitable

ranspor reatment. Properties of the

cr u@lﬁn@d@ﬁﬂmhtagé@dmd&ﬁmaysuﬂﬁﬁe rpebgchnh 6f @sauvaﬁtage‘d Q66d, at least
the corres ing properties of Wst

0.0 ﬁgr@md%asb P@ geangs, ghattlepst %Pha@m%tfdlydmca@a%whta&oﬂmg
ran%é‘&is&’f% {lﬁgpﬁqée[gggm gperties of Brent crude, than the

eed there enhanci ng the econom ¢ val ue of
t heExamypdes dfehmdvauagedmrmd:dae that odgia the ngegtel esingfthay@dcessdsh

des!érfletqud&%réqﬁg ?@&ﬁbﬁéﬁa?%ﬁ%ﬁﬁm{gd%w%é %ﬁg@g{: tlh %ol oev]:ung rerzggons of the
Woﬂi&s{lﬂ S Ghif7Rabiihd sORMBinAld|i &l @BnRRN 2 Earkls @ﬁ@ﬂﬁh's‘éntos and
distiilation to renove inmpurifies. Treatment of

Caromﬁd@sm@gypnalaéhnﬁ}qf@n@e liat HUniteddfingdors I‘Bneftéao?qabédgola
OB R SRR B, RS HRRt hnkle

Treatment of disadvantaged crudes may enhance the properties of the

disadvantaged crudes such that the crudes are acceptable 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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conmbi nations of two or nore contacting zones. In a
contacting zone, at |east one property of a crude feed
woreasoesdechanged by contact of the crude feed wWETUSI004/042088
or nore catalysts relative to the sanme property of the

G5y LG8, AT SRRy CAMBE I o i

heresxomfe oqacsﬁaﬂdj the lmespbmhn@ prbpegien of BlesCEexas INndHatdBru€e than
ydr qcar bons t haﬁ1 under certain contacting conditions
the ?réé% teefOTAIOFT tIhF prESPORIIDS BIPRETHCA R BFNS Corlehian bgerde
1
feedy ?ﬁéﬁ%ﬂt i ‘*‘%@%%fﬁ?g%%bﬁws VR oL R e k- ik s product may be
refiredniigic tessgr mopre-tk@ident thekeby eddhneinp eesﬁ;nmg) efﬁmtnbmg Pene

e 55 lﬁ§n%‘osifiSP frigtion, Gt fs%a%% @%m@%hqrw&h@ﬂlaﬂon to

rem@vd BffkMes. OF combi nations thereof. Exanples of a
contacting zone include a stacked bed reactor, a fixed
bed: re@mnmf a Gmd@bad llraadcngiabwvvrtb aueotionsalesaittedl hemsirsiyy

red.ta fluidiz
inel s Genffetin U i e 0 Sl o ipgiene andror
combaiatiaas Of twol d} h&E b@htﬁctﬁ{%ﬂémﬁta%onfahﬁng obHeagitlbA¥one property
systemis on or cougl ed to an of fshore facility

of acpittedeed why bhehangad oy tertactwil the artde isad #ithsme of mone catalysts
rela@\s) oafﬁé %%%e:e §%§El$ﬂ}éiltglgn tflpegig Efrzl g‘%gé ﬁ%&g t{I)l ogc?n%gcg%é js

perfoRh&l mahabgesérﬁ:e ofa ﬂly&mgﬂi’p!;(ﬁlrcet Vi seiak @hibstinents, thed§tiBgen
enbodi nents, contact of the crude feed with a first

sourgg ignFr e hdrocgopyihal ylercesiain Gastastiag vaiitignsirerst to

oS RO SR AE) g SONECA T

hetldGoat varschematie nf camatting systas 60 ARl irghaldes tontadting zone 102A

t he nbodi nents, TAN, Vi sc Si i / VI Fe content,
cm@&%ef?%c[ TP e Baeans 12 s I A coMBriiig SRDE Fyy b2
reactR TR pHRoh Q8 r&dctdrNABRIPA /RESHs % r&dctdDEr SIiislRatRIne Bidsdor,

change by at least 10% relative to the same properties
Exagiplasiod a@pntaetlm@meaml@de mmkad bedfeatton achixedeefl aerdtoni anh

[ [.n rt.aln e
ebul?eﬂﬁlgooed accoart aft.ont B%SI}I F]térr %re@ctﬁgp%?ggﬁﬁ of ﬁhﬁglged bed
react@g@ Sprhy edncibd; ﬁl@ aMfudd/1ifui@ BoREctb) v@kfain@mboiRRBnE) 10
vol % of a ot al vol ume of crude feed in the contactin

contAgHg SYSHeILis R %%&P%ﬂ@fﬁ&o@l fagilify- dfondagt &f {hetcrydedeed with
the (8&?%12%(55 gfgodﬂ%%ﬂpg ggﬁgﬁ lbb %I%H&IQUCQ{S %%cgssg?rga()n%téoﬁprocess.

rans of cata
cr Utke chaadtingzdneenayointladt bmgoranore caﬁmtsa(cﬁdm exgmple, two

cotaiGPS) e g it efipeioanh & I Bgs (b Wi Db eIt o £ two

catal s%%a}gfe'dqge TARG I hOWdOfeel:! Om?ﬂ)ﬁaﬁén@ BEnthN @ 8Rf reduced TAN
naCtlng conditions in sone enbodi nents are

crudedped with ¢lak teconpt ety dacrcarsasihetp]oawmstcommhambemases API

€s. T e in th actin
eras Py 08 oftef R G EANG sflost Y ol Yt Dt e Rl e Y sosent
resuﬁié coRfe@$ Wl%raﬂgﬁoﬁ&ﬁﬁﬁﬁétidﬂg o?ﬁh@% IBEB}Seﬂh@@Qﬁthfe Eﬁﬂb product
1-20 MPa 10 MPa, or 6-8 MPa. of

Cha“g‘? et lepet e deloiive to dememelrgpartiescrs th¢ omilo fej_ad :a,ﬁerrpomact of the
cmd‘%ﬁ PRith illeo}flé%\fgta}ym 5-15 h 1, or 2-10 h 1. In some

odi en
In certain embodiments, a volume of catalyst in the contacting zone is in a range

from 10-60 vol%, from 20-50 vol%, or from 30-40 vol% of a total volume of crude feed in

the contacting zone. In some embodiments, a slurry of catalyst and crude feed may

39



10

15

20

25

30

is at least 5 h 1, at least Hh"1, at least 15 h 1, or

at least 20 h 1. In enbodi nents in which the hydrogen
waeowsoes3ds supplied as a gas (for exanpl e, hydPOLES2004/042088

gas), a ratio of the gaseous hydrogen source to the
in L | X :

o DR Y OB Gy 9.2 o R oy g0 erams of
crydeMeedbin the cagactivgopent act ed with the cat al yst(s). The

S TN T Tt TR B

terSthiRed, iphGsdreNeydré@nlsolice IR, TRMe F8od (Y, o?%éﬁmfnﬁtlons thereof.
ni trogen, helium and/or ar gon. The carrier gas may

Congasting pam«btmmsaw S@lfne embodimenés dre eontemiied do prfolduw otrutidrproduct
n the caon zZones

Wit He R ARG s TR AR LR SRR AR b SemiSg00° C,

602431106’(‘,570 450 °G OHFER 04T, B BsEre iR a%ﬁfa@lﬁkﬁg”‘zo%@%a@eraﬁ from 0.1-20
exa dro en, methane or ethane) may be used as a

MR el Pgad 100004t Py uPa: SALTY.Bihg sk eond sl range

frof .30 YIS RISTAB R, -5 B 0 3047 T S he B 5S8nis, L
is atdpmt &hélmlvasalthﬁdatlléasﬂ%h ot acRasta0ti'ng zone 102,

contact .of.  the crude fe with a cat al yst produces a
t ot &P epbaditrantsinyrhich ke ?}d@@gan BqUerels SHRIIigE 15 2 gawi(for example,

hy&®BEn 8450018 rbg%he g%ﬁéouﬁ Ih'S}d e ﬁhﬁe e%d (fﬁ{lgall‘?/ ranges

gas 1S conbine e cr eed and
fronyeldd@@rowdﬂm%fm ;msaommNm%mB 1-81060 Not*ah’, 2r ORECNmARY, 5-3,000

S B N PR B BB St som

erribb@l@i&t:s ' cbndAsedWith BATSLLR(AS & feEf?&Hl&tQ@t}fr&.}gﬂl tl&ta (é%ntactlng

product using generally knhown separation tec
zoney rCassigigsisanayyles for eraingles e]@@gam,ll@hummrel/@mgtm riﬂmcbanier gas
t one O8V|a it 112, and th
L I
zosds (). aQhe vasisehs, maedlid@itafte mbiiRein thé B6RSdn ggoﬁé{ﬁ)e 9n some
a conbi nation thereof. The gas may inclu
emge‘ihﬁi?&“da hydrg2eR %E%esﬁf?fgex@mie gx@ﬁﬁ% methpge eyethane) may be used

as & bhrkibAgas @' Q&fkuﬂdé&f(ﬂhﬂﬁgh Wéo%ac%ﬁ% 79(9&: monoxi de),

excess gaseous hy rogen -source or ‘carrier gas.
The Tex brdo ggasouneymbe errtacqomt&dng Qommaﬁtdulﬁ@nﬁy §/fiithAhe crude

recd 20 bl e GBisel RS RBh bt R P ool e g Smac of e
cru@siaedi viemns §ataEf§ﬂBr@@ﬁde§‘9 tétglepr&ﬂdég fhat BRAANE § BI‘UH? groduct and, in

catal yst(s) to produce a total product is per
someembedimsnts, gasn tla@t)mﬁ gmb@dm@ntSTh eartiet gds ipcaohiotd witl tlteecrude

e N
zork0@2tandtenien stpagatont 08 008 Vilc8gdGONtoACt i Ng zones. In

FI GS 2A and 2B, contacting system 100 i ncl udes
confa¥ePpigEon éﬁl&lQﬁ@ﬁleevﬁledejpmducta@gasamsabmsegaatqdd}maae total

proggﬁ:ugﬁi? %gelgtg %gepaﬁgm t%ciigiqéles oy e&a@p , g%s e qu1d Separation.

Thsepde ptoeluctcmaﬁeilt sepamdoe sondl 08NEa E&auitaN 2, abdeh&d bit@ansported
feed enters contacting zone 102 via conduit 104. In
to IARROTEANOB FRTHERD PIPC{iRGS, StaFagE dessglssteiieriesnefhercpiovdssing gowes, or a

corHARIRRBE" Bfe ¢ may include gas formed during processing (for example,
hydrogen sulfide, carbon dioxide, and/or carbon monoxide), excess gaseous hydrogen
source, and/or carrier gas. The excess gas may be recycled to contacting system 100,

purified, transported to other processing zones, storage vessels, or combinations thereof.
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conduit 106 and is introduced into the contacting
zones as a mxture. In certain enbodi nents, as shown
WO p00F0es301 1, 3A, and 3B, the hydrogen source apdl/os20041¢42088
carrier gas may enter the one or nore contacting zones
Wi t
b R GBS L RARPIE ctyde BRI ol gbace o
total Ipmduﬁ:ms perfannd:cbm toord uhdre tQBActingcdnes. OFheabtal fréduct may be

dro urce and/or the rier gas counter to the
sep aﬁﬁﬂtgef rf’@‘é’ﬂ%ﬁai??aance m xi ng and/ or

confRed. 203 alterb@h&{léig:% E@ﬁ@o&ﬂﬁe’ﬂtstd?%oﬁl%{: tem AN RS includes

of the crude feed catalyst(s) In c acting zone
twol@Zhfee rcmataatlrigMest ]'meEnIl@S ThAeanfl@dy) centretmny siybtoms] Ol()nmiudes

t act ta 114. In .
coniggtn qoaB A B daa Fids cONir BB B ioubhtiatahey 1 Eas. 116
In KA. A& eﬁﬁrm%hﬁeuwe;m 1@@%1@%& aanae@ §§se%91%te cohfhcting

116 may include one or nore cat al ysts. shown in
zonf$ @ oxBeagitie Theeatudy feed nmtelsswpatacmg ;v o lﬁ@ vieoreadai0 204.i a

con uit 11 d enters contactin
o e Qe Efelhdl bR Pt sy o ihpe in
con\duﬂ 106 a€did inkd&ucRAGht6 Micetontacang adics AY a £ARGre. IR certhia
feed stream may be contacted wth additional

embagimentst gssshowa i SHERch Bhg anb iR, the hydieaemsousssrmder ithararrier gas
may OhtEr the®nk Or En "rg}:(grﬂgcn{n%%g}l dlﬁ‘gﬁll%t rudt-g ngﬁjgtgﬁre{? % %éﬁdmt 106

exits contacting zone r con
anddordn enhxec’&orsmlmeﬁttd) dre frovnef the Srude deddcuiﬁidblt exbidple, Togduit 106'.

r.ude ct and/or s is (are) separated fromthe
Addigpn of Bwegwaaqgen?ﬂ@ce &t the Gt Savgorates e Spraf thosrade

feed Qf%y\é'nﬁarfc@ REide ahlior cbhtt of thelerBdSEBE Whlhithe thalgﬁ.a cting

nbodi nent of & separation zone upstream of
sys@emamoﬂ theT¢radel fesrdohaﬂmaaxjg@m(s):mmata(:ang hee 100 fped ofeed

st OBl SO, R RO R 00 Rt Suf i S 2 s,
3A @he QBVﬂlﬁtf@aﬁﬁreﬁﬁlUﬂﬂﬁvd FomRBATasiR0z048 1114 1d &SifdbtieE 26ne 116.

known in the art (for exanple, sparging, nenbrane
sepapaasting zopee b&dil &4 Hueay isalpde @nép‘prd@ig@e:atabét% rAfdiown in

FId %%d theFfQ%d ?tr A %}ﬁts c ag{ qu a J gﬁéﬁt Ilptflgﬁd e%herg contacting

separate ntage cru n-ano

zonexarrplAe shown o RERIS, tﬂlitafeedh stveanpe:igicohfagtingdige 114 via conduit 118
di stribution bel ow 95 0C or bel ow 100 0OC nmay be
and gnfers, enipctingizene J 1&epar at ed from the di sadvant aged

C r U’ﬁﬁe £0d REOAY &R tblg% ﬁ{aetgﬁ V\flﬁ%nglogglﬁt%o n@%ﬁgﬁ%@ zone

| east a porti tha an
1 14va:nidm1 |Cbetat:1lmm12cna|dﬂ6 he\ fqarmeths eparmoddt.f Toatotdheroduct exits

o B A A RO S AR TR BBl B Th i concui
1102 0N k@ prbduc @ﬂ&iﬁét baslid @are)ﬂ%ﬁarﬁfekl%rﬂ ﬁﬁ%t@pﬁrﬁﬂﬁt@d ThE eMde
separation zone 120, in sone enbodi ments, includes a

prOquttemﬁ%SQpara@@nﬁ@mtﬁ&vmcmdua Hai | | ng range

d | '
erpilo e S iagioref S batipe it iataf B RO Bronsermm L
condBn@ Gystdi pDOAThy dlsam&n&g@cabﬁaecélﬁeud)ppémc{mtdp@le&mﬁe

m xture of conmponents with a boiling range
sep@fren Fonst 1 20nvin eewiinl 220 du spentior zono 20y @Ueeﬁ@a pertion of the

dis V0% Qfe BlsehFARYE uBinB WchhileAnolihEin e 'HE(h LEInFHL, SBarging,

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

41



10

15

20

25

30

separation zone 120 and enters contacting system 100
(see, for exanple, the contacting zones in FIGS. 1-3)

woe@soesoduit 126 to be further processed to f oPET/ES2004/042088
crude product. In sone enbodi nents, separation zone

it i . ream of
eod S BY 50 o PR BB o BRI Bl 1 som
emboditenispattleast b portyf @aphibdand congmvelts inodelvolathld t1B@F@phtha are
roduct is blended with a crude

enbod| nents,. the crude g
sepprigd ﬁr@ntﬂﬁf‘e% t&gecgﬁ‘amg?-f hssomsrembasiinene at feaster Bastden of the

?eeg%gg& @g‘oi ned with a
sepgt%e e havi Erétstg gis%agggﬁgo@?ggggg%n?ﬁter eby resulting
i n Fhdétrmddécbdpbaust frévasepegationvione d20.tiy sbihakembsdiments, includes
bet ween the viscosity.of the c¢rude .product an e .
a RS COYADPSE R A LT FHES ST RGO QL st T b fRigome
emBERENeALs, ABYilAS rieL WLToWMonbrGE 1448 1havrn Q“yg%c-gﬁ‘l}f thg?e%}\fl\la%ed

different, thereby producing a product th has
crufh feed ilaclideswenixturh of Toxhpafentsheitica boiding rage clistandion hetween

10 O B Coicn B 0 o AT MR 104 fed s
sephfati6R kb TReAHICSHF Bérﬁactihglé?ﬁeﬁlel@@ (83t Br ex &Pkl chacting
system 100 via conduit 104, and at |east a portion of

zonep&n EiGidd -priad gendugi26go de drdher pmye%slyé teetormeeerydegproduct. In
iy S . . ' 130,
onf Ut 0L CRESEY LB ATHRAE 6 fm ot

despitind wait. iAStet prdviessiith, thd druddifrodiict RRItE c@itAtiAg SySéh € 00%ia conduit
(for exanple, a hydrocarbon stream such as napht ha

112pr oduced from separation of one or nore crude feeds),
a Cfﬂ%gne cﬁnﬁ&déﬁ@ntg,ecﬁﬁ cr@b pRIES SRnbiBehaR a crd R tﬂétggfﬁ%%ame as -
a bl ended product.” The prgcess streans, crude feed,

or diffextet from the xtude és=dt Fer exdmaeghé otude grocled: ay betdmbined with a

i,nf o.bl endi.ng .zone .130 or upstream uch hl endin . |

cru it & ORI oot (Datehy KU Sy S QIS PisgU JekPdg viscosity

that 1 befwddBake Vik&ety B8 1eREdelt0duct BEd He8Ad8e P QAMELISBM another -
‘meet product specifications designated by refineries

exagpdg. s erdp poghetanbe blanddderith cipdobudng 8 JédY thatistdifferent,
PR 00 A bf L1ASF o PoR8R PN L o

andthecedt. Thbéldaledpedugmesisd sueble SodhBRpbredion @& oA Bhtment.
via conduit 134 to be transported or_ processed.ln FIG
6, {hehesHtiShOaliedriamraebosdiments csudsdeed sriers sonfectipgeystem
0 BASUBRIERIE S e PO A SR RN AURC LR v 10
viateathit M8eanclris derddeed intoeblemtin@renecldnt dic biending yete 0] B0least a

t.hrough conduit 126. At |east sone conponents fromthe
porlipa SIS s uao L fontine i 3 gROB aReL LD eam Llor cxample, a
hy 68t strbdfh subh ad BAHkhaAprB@idel HOnPiephPiBiok bPES: R R Clude

exits contacting system 100 and enters bl endi ng zone
feeds30n emde wghudafeddidr ntizBuresthereot, pr produce shlemdedpradwdy. gFhe

profdsy gL b Rlaedhiil Rl o RS E o PRESh ieriesd bl it
bleidigg g6t ot ipktreahlef $HCR BURding Qs ¢1a @%iEiS 15 eAiRBIg system

zone 130 via conduit 134. In sonme enbodi ments, the
may: pe iReaise ary o peag hipndingtzeae b @ ndeablpndsduredust may meet product

specifications designated by refineries and/or transportation carriers. Product
specifications include, but are not limited to, a range of or a limit of API gravity, TAN,
viscosity, or combinations thereof. The blended product exits blending zone 130 via

conduit 134 to be transported or processed.
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transported to a refinery and/or a treatnment facility.

The crude product and/or the bl ended product may be
wpe@seesed to produce commercial products suchrP@sUS2004/042088

transportatl on fuel, heating fuel, lubricants, or

Fr a0 1 REP AT et iR ane [ PBpaR conauit 122,

a.ncbﬂhe Eiii&@ﬂvdﬁtagdﬂl ctudeds Wp@ﬁt&t&s@ﬂﬁl@tﬁslms@rﬁécﬁtblfbhﬁﬂ% crude feed.
fractions. In some enpodi nents, the crude product, the

The¢radertsgd Trenriears comfastiig sysemohtld through eenduwitsh26) dtleast some

N L T
leagi@portidn ofithe ci3depratucedxitseshtadiddg ofstebhB00TAN edfers blending zone
R et U SBUR re pent, Grce prodigl hee 2
dlréclﬂg (fi%- E}dﬁl‘? ?%@ bifgelcB ];nehr'k/ﬁ?{h% e Zﬁ&ﬁn\gg ?)qg{—ng 2 bglét?ﬁed

uct has a TAN of at nost
produosit Tthe ®1endtd pnsluct(bms bhndimgsion® 130 vmmoaduintﬁsit 0. 05.

TAN of the .crude duct, wi ] frequent] | east
0. OB I REnty 86 e Piodugt e g Wl b ode aRe
trarRpBRst Mﬁner ANdRE attltéﬁtnﬁ?%l@ fﬂ‘éllﬁs’o‘i’l’lg Emﬁ@}ﬁr&ﬁcﬂ aﬂldﬂ)r the blended

range from0.001 to 0.5, .2,
prorlnctmyebearrbwsquﬁ@tmodltcn @omﬂm@almrgdlm smhgs aamsot)aatlon fuel,

neably el o RREH RSy Sl Mot Blop 23 he by FRRRp PO LagRR pctionaty

distiling e Guddgrotieadnd/bh 8leadedigropn@ds ptodutdlordFanore distillate
enbodi nrents, has a total Ni/V/Fe content in a range of

fractioggodn spmeryhodimentosthe srudg prosiyss, dre Hlepdefprogupt and/or the one or
mofeO&lE Alte ﬂ%ctfo‘ﬁ? R&é/%%%gfd?&f%ateh” certain embodi ments, the

cru e produ ram of crude product a tot al

Ni: / Msiémmnho&lmhemtm, the mmdg grdduothak aXT AN of agnest®0tq abmust 50%,

10 3 , 1
o g 08 B TR 3 e B B e e, oude
proliB& Has HIANASa f%géfeﬁi 889 2@970%,%860%,% 4Dli5o¥ &ethe 'IfAN of the

sone enbodi nents, the total N /V/Fe content of
crude {pgd. pr eattain embodigenaB0dss cBBle prod4ct has DA 1I% xmbs1tlhet most

Ni,/ VI Fe .cont e f. the ude, f ee
0.5 Shaben Benpanotin et g Gl rofERos " SRET e mpdsprogpet win
fred®@hay Be b leaR 0008 ahd Sméte fRig@atys atlehd9.00f. & sdi@@&mQ&iYments
at nost 50% at nost 10% or at nost 5% of the tot

TApfithnerude Pradval way he it wnee Bpms0.8¢1 ora Al ed e 0&5 to 0.1.
RS gl A RL B AP IRPNY O LS ot s

90%I at@m}aﬁﬁ)% aanos 10, at masigdo,afr al ndS0A% bOthEQ¥ V/FQ co6Ant of the
% of. t he total cont of mstals in. al .

Crug%feﬁg 5‘8 : 6rigs Rredusgh iy wwmﬁ@aea@ehas ddata W&Zéﬁ qontent in a

ran@t.c bﬂ? SQ%atl 09’@‘9@ paldovs, (R R1ST8S 8¢ the AlilEFS Mt&ﬁ%f W €ed. In

mfed to, carboxyiic acrds, thiols, 1mdes,
cer@u*l eﬁmbndlmams,dhss cadd psculufcbh%t w grﬁna)lﬁpﬂuds pnfductaarmmk WiiVeFe

ci ds |ncI sare n t 5ted t pht he
o e 1R Rt 1R d el BLs x 4TS e, 3 RS £ 10° grams,
or TRY 6P ghRMdbark 06° %ﬁﬁqmﬁ eértaslalemomntsn@lle WelRle A& A thost 2 x 107
net al s/ﬁ}for exanp ithium sodi um and pot assi um,

gragislANINEF @ alt sio)mﬁeqnaboglnpcms, tbm@ﬂ\a/V/ﬁagw@smtmﬁthe crude product is

70538 PR 19)0r GRS REAliSL 30 RXRTP! o

zinc’ and for exa

ar skiode, enfBYdufiEnt§ thetmts ptddact 1ex anmhecontdnt 6finbia)s.in @letal salts

m xtures thereof.
of organic acids of at most 90%, at most 50%, at most 10%, or at most 5% of the total

content of metals in metal salts of organic acids in the crude feed. In certain embodiments,
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In certain enbodi nents, the crude product has a total
content of netals in netal salts of organic acids, per
w@er@sef3ocr ude product, in a range from 0. 0000POW/USZ0AE42088
to 0.00005 grams, from 0.0000003 granms to 0.00002
: 0 rans_of .
the B ot MO0t TP H Ao PR e RO P GE Ry n e rame of
1-80Pude- 1o died0%, or Xeiis @t&ﬂmdotaiiamment af izt incaehEdlts of organic

acidi b efle F" D585 et S0 Robrelyniom svetehsaltnischgedhut are not
hmﬁ@@ [ '&Erb@quxl[@eécﬁkﬂss tHiBlsBdigbs, S@kdnic /fido ﬁﬂﬁ%gfm%'s dﬁ%(érﬁ%lfzs of

he crude I'n certai n enbodi ment gravi
carbcwéfh@raumié ipnhedia but e odtldmited too napirblnﬂlmamdn‘ phehanﬂ!r&mi@amds and
act i itjons, is

ben’gBR5nelh, TheRlladHing 3 isyfe by Buirlkapiumaps (fr exampe,
lith@na\otin®) fandl ESta@ﬁHﬁﬁ? dlRAthe-chith ?&'tatl@(ﬂ?rl &fé?rgﬁé rﬁ?z{%ésmtﬁpéalcmm

g[@thy of the crude product is from
and Jiguipmg) Cﬁlue@r t?amﬁtaé%ﬂf@dﬁ?ﬁmfs zmtcraed cachnlmrrpr Goluotn Hasetals (for

or at nost 70%
X *‘I ?%@é‘ﬁ}. 3¢ ols yg?rf tt%lﬁg OLF u mlluﬂi)s%rlmlxtures tlzhereot/
enmbhriemain enbddiaetts utle carde qbbks‘duchl@a% adotal 86&itIoY nlefhlin metal

gge of 10-60% 20-50% or 30-40% of the vi scosity of
Saltt REOZANEACHIS RPT 2r3m 96 FBI08 PESHichihe Eange Fiom,.§0¢KI0d grashs to

{
00008 G5 PROXNERof BT poolB3h ! B SFRBAY s o
0. OQQ(HCgIeJmS o mEQG R0 HGtaBts P 6fganieraclie pdd §%enadf dride pARluct. In
raV| t he crfaie feed.. I n sone errqul nents, the crude
som SeRAmAElS, {0 PapiepEtianal shicEb B Oégan%ﬁ acifgaf the crude

proc®@is 76-19@5! 8RP30%abr 9R$10% %%/‘thectBtaf*‘& %@tﬁ@; int&al salts of

total heteroatons content of the cru

- orgayde eeidn inethp gtiidedeeds, t he. crude product has a total

PGB TREAhEN, 861 Gl e SRS Gl comctof

the mﬂe dedd with tdelysy bidBe temdctington@fng 1O 20l BB §0- 1156%‘ 90-110%,
ulfur content of the crude product may be at nost

or 1 99%3 Ozt offhe AT evavitytolfihaerudgieedofn @ﬁrtanb@tlb@@gnts,tmﬂ gravity of
the Si#ldb ghdﬁ@ﬂ’%?{&h% 4t)hgs %bucq-g Pgsoduct In certain
enbo e uc

I ments e cru has a sul fur content of
at Ilneastalnla%bodtmd:rﬁashe &61% paiduetdsit a8 sitr ofak nloseRI%, at most

e LS o] 1t e st o
prodtﬁ:t KQS 43@@(951@% 3% gé o106 29@0/5(?3 drA8-49) I) e Qf%%sgtgf of the

of the crude’f n sone enbodi nents, tofa
crudedige@nin somet dmequnmd@ts,tth@ sliscositymy theecrade product 9086mat 90% of the

visoIRE} o br i Rt e o S i medich 0-130%, so-

120%;@@9011&0@/@&@@@@ FROGUES fb@s a total nitrogen
content of at | east 1/ at |least 30% at |east 80% or

at Insawe eg@@@menﬁa éhq @ﬂéﬁ rreduetdgen taelitetancatorhs térgent of at most
0 t b ro
20704 oﬁ?@ﬁ{ ﬁ%j attkre[b cr uc?é pr %ﬁgr@)}m f%ar]rglg{& e %qnt%gfthe

crud@d®ed. aln ceetsin e&&%dnﬁéntmﬁé crid@productaias ARSHL ﬁk%r@étoﬁllﬁ Bontent of
basn; ni.trogen conten
at least 1%, at least 30%, at least 80%, or at least 99% of the total heteroatoms content of
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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of the crude feed. In certain enbodi nents, the crude
product has a basic nitrogen content of at |east 1%

wa@roosmestl 30% at | east 80% or at | east 99% oPCT/I82004/042088
basic nitrogen content of the crude feed. In sone

d
B PR VSO BB B LR B s
1€ B0

@mtent ofthsterdds mbdudiés Ty 3@, /BO2ER] 0raf0-1 1084 of thd ulfur
con In c(l? aclln enbodi nents, the crude product has an
6@8@ £%f at least 1% at |east 30% at |east

80%n %&n@émlb&ﬁﬁﬁ:nt@ E Bltfc@%n @?Sﬁigﬁrbf‘%ﬂé‘érﬁ@é Rf?)fduétr}ﬁam be gt most

crude feed. In sonme enbodinents, the oxy conte
90% s neest §8%p ploriagit] 0V o at Ianosfai‘}@ eff mmh rfl‘er&@ﬂrb coh@ent 0% crude
0.6 O .50% of the o content .of the crude
fee%‘elend%‘éqah“ és%g; %dﬁfhﬁé?ﬂ{@ p)é tP?ﬁ %jotal gitrogan ceptent "of at least 1%,
at 1€8t DOy hti16ash 80%, 604MEANISQSf thd @t hitHfeR tOStESH it
at nost 90% at nost 50% oat most 1053%eat m)st0 CYP&efeed
t hellcwricesrrbasimenia h?ékcbbt%%ﬂnccoatﬁnﬂoﬁbnpmdn ghsoduat mhg at most

A R e T e —

of theasitle T8d. dh céleaﬁ embodimeaits, kl%’ifrtldegﬁ%lu& thagh bhﬁ@ﬁﬁmg&/ @ontent
total content of carboxylic acid conpounds In

t
of f ﬁF@Sfclr%{ao‘aé I¢asb.80%0} 3 leashBOGnpowi lPRShPY of thedesischisograrsontent of

the eX)ME8g8gconpounds nmay be reduced in the crude feed. In
sonme enbodi nents, carboxylic acids and/or netal salts
of lpaohmemhadimeitsisherayydea coheni afahé yrute griciact ey B¢ & most

S0 BBy T ot S oAb B Ryt mES i ORI RIORGEST bt of the

cruwﬁé@@ NCRMRAEAHBodiMeAts CthE SRR RGHEL h
differentiated thr oﬁgﬁ anal ysi s of t%%c(;r;ﬁ 2 %Ornééltofa“ea“

1% 7 ilpgt YEneatdeasy SRrommntdgret %6 of tisi wxyget badent (of die crude feed. In

son @AM Sach O SE S AR &y SRSBEL ST bl 3 P, o
70%6#00601% 1t 39- 5098 9 81t Xy¥ae ot Iof e @hdeeedDE soRX¥m i diments,

E’é‘iﬁt 80% at nost. 70% or at nost 50% of the oxygen
the {CaRENHPT qarRoxyte geidicemgpoundsf anrrgde pméu@trm@bebe at most 90%,

[ Y % 50%

at ng)rspfrj%’/gt at A{%o;?g?mﬁl[m% A, ?f Ehﬁg%}étreéto Pt ]f‘u?(t:a yAw 25} cf;cgmpounds in

the emo thiede i sertdih embbdnd&nm; deugtiden@sdin haxy Gﬁ:ﬂ@@ﬁﬁeﬁlﬁf cﬁfboxyhc
0%_ or | eas

aci gt e b e BhIEa B0%r atlaest 8D et clertt SRheot rpdota

con&ﬁﬂ&%aﬂf&?ﬁ@heﬁ%m?om 1ﬁfth@$ruhce%§ 1% at least 30%
at least 80% or at | east 99% of e TAN of the crude

f edd SOI’AG gmbpdimegnits; sele¢ted orgadie qmygdumnpmmdhmag ba reduced in the
t al

f car,boxyli.c i ds,.and/ or ts
crud%g? oxy1° | c efglb&’g %‘Fntittcaﬁ%%’?' ligpggs apd %’%‘? al LI@"%?MIPHS%’PC acids
mayXH¥iehetiicallly relsed $0f6rOhod-babet R chRRHng 8REnR JX9P énedbgn ounds.
of non-carboxylic containing organic oxygen coirpou &
Carbgyyhe Acide andnog-caboxyinogontinigg organ@wxyer ¢ranpounds in a crude

prod B Al M RS PR ROk P B Bl knovmn
specimos¢apitesiethiods (fosexaphste,UhRired bihalgdiyl s shdc@inetry, and/or gas
chromatography).

The crude product, in certain embodiments, has an oxygen content of at most 90%,
at most 80%, at most 70%, or at most 50% of the oxygen content of the crude feed, and
TAN of the crude product is at most 90%, at most 70%, at most 50%, or at most 40% of

the TAN of the crude feed. In certain embodiments, the crude product has an oxygen
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0. 05-0.15 grans or from0.09-0.13 grans of hydrogen

per gram of crude product. The crude product nay
WO p@bMeBp1L i n its nol ecul ar structure, from 0. 8POT/BS2004/042088

grans or from0.82- 0.88 grans of carbon per gram of

b t o atom
conGhHASLRP 6L g Ref 300 Blead ) o LA by LSS contn o
the Zﬂdélﬁé)é)d;, afidthk208de mdﬁﬂh&éﬁ)%@i of iiteleaast 0%, 6t 1ehsE30%, hideast 80%,
feed. A cra%lge groduct atomc HCratio

of t
or %eﬁﬂlgﬁ)}iﬁggﬁo P AN afitke ep eed at oni c H Cratio

! ndA h@ﬁaﬁc)h #le B4 dﬁ&% hdR ?ﬁ/}ﬁg L94E Ind/or

in eproeSS|sr ative ysrra at
metb}yszihmgénanbsxxdlco@hlkﬂsecd‘ at most 909, at 1T 70%1,1 denmt 60U bor at most 40%

ncl S conponent s th a.range of boilin oints. In
of i Rl PR et of o A0Sy el PR s 5@ pragunds
wm% 7t>heso<% Ugde1 R0 d4400- 1 1884 be@sthoB-Bfbbx ?ﬁ@e@nalﬁfngfdigmc oxygen
0.5 grans of hydrocarbons w

comp@ng@ dffélﬁlcrtbiﬁftfﬁ@h of at nobst 100 OC at 0.101 I\/Pa at

I t 0.00 f 0. 001-0.5 f
ny 07 sediearestiReRe B8 s R Rt b peRigRe B RS ofsiap srygbugs. from
0.05L095 @eaabdr &0t @@Q@t130gr&191§ ofﬁ?drogén % 3$4m Of B de fo'ﬂﬁ@tz The

or fromO0.001-0.5 grans of drocarbons wth a 8
cruqegmeduefimay Inﬁhldﬁdﬁ ltsemn@@ﬁalmcw drvan 86609 erams cur ﬁmq 82-

I t r
055 s BRRR v R BSATE et PR B0 By QTR Sl
carlﬁﬁiQH%) aftheADdDsEodiict ﬁhaﬁbﬂﬂa Witlgin 7aniB 084, SDeiass, Or 001 10% of the
or fromO0.00Q1 t grans of hydr ocarbgons wt

atorgicggC] Fakig ofdhgeruds e Mméﬁpwévweaéwnwdé’cor@tlamthegbo é@% of
the eltudg fdilatyig al@ reﬁﬁ@dﬁﬁ@?ﬁhﬁﬁﬁ Worccro?‘lggnsﬁfogl% drogen in

I ncl udes, per ‘gram of crude produ

© the groacm 1sfrelhgmbly) sapbomg/onithdt hadlogeh lsqgodlmegm situ.

b f .at t 100 0OC d/.
U DR B os RS STt DR o Tals Pt Tytome

em‘tﬂidﬁﬁéﬂt@ Uhe @Ride ¥R NNt ARIc) GeP B OOMO erab pthdkli aMB&st 0.001

I'n sone enbodi nents, the crude product may have at
grama s fram 0P 1 g Arfsgrams ohhydresarbols With grbaﬂmg@angﬁ:abﬁnhlalon ofat -

moé%qbo '&admOglfOICMEQ eagfj o 661 %ramsogrhﬁomﬁjﬁﬁdé ?E s’r%g)tygrocarbons

ude product may ha con

w1t10a 601@&@%ng&&1s@bum$betﬂfe&1 YOG and 20@PH a1 PEMPAl atea3f 0.001
praoduct .l n sone_enbodi nent s the crude product

R £r<an 910019 eraseyfdpidrasarbpns 1t basling @zsﬁ/ehstsl‘bu@@n Between
200H0%n{ f?dd‘ﬂ‘t i ¢101 Nﬂiaeaﬁg&'i 61001 gﬁal &gm ﬁfofhd(?oélb8§ géJrH?of

distilTate content of crud
hydgrcarboaf vuthjmjbomngahnge dlsmbtmdndngeeahrm °C. eﬁhﬂ@l(()m Q.4 0.101 MPa;

and%@%ﬁr@;%{}% 01-0. ra| n .Qﬁ(j) ooz&%@gﬁl%ﬁggslasv@)aboﬂmgrange
dlstﬁeﬁto%ﬁbet%eﬂﬁod%%ld §§>8 é%p(YquMI%O 1 10%of the VGO

content of the crude feed. In sone enbodi nents, the

cr Jdsoprecuinizdimets t}mru@enandwt igaludbs, par @une of crade/moduct, at
o BIRE g S PASnHST SPH AR n % R0 c

0.1@NPEi 81t 3it 1ch5teD. G01US8mB bPBYEbcdiBSnSwiiie s beliag eape @ribution

of 70-130% 80-
between 100 °C and 200 °C at 0.101 MPa.

In some embodiments, the crude product may have at least 0.001 grams, or at least
0.01 grams of naphtha per gram of crude product. In other embodiments, the crude
product may have a naphtha content of at most 0.6 grams, or at most 0.8 grams of naphtha

per gram of crude product.
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120% or 90-1 10% of the residue content of the crude

feed. The crude product may have, per gram of crude
w@e@doetdpl a resi due content in a range from 0. POD032004/642088

grams 0. 0001- 0.5 grans, 0.0005-0.4 grans, 0.001-0.3

mQ e&%@dgrhe%tsg ﬁﬁeﬁu%ér)%rggu&%ﬁg a i con{ Et §eft ?ﬁd%, 80-

i'nments e Cr uct 'has a content o
120%per]9091/d 0% ®f tHoMi%tillage c&ﬁeﬂt of 08¢ ofid¢ Feed MTRe disttlgte tco®nt of the
the crude feed, whil de .product_has a Cb
crudg prdurt BI3Y DCCRIF R O Ff glg%ra%ae fiagaD. 08604-08reraps,

000[“@)?4 abdé ef 0/008-0Dg 1%ﬁl@,haltenes content of the crude
dg In‘certain errbodl nments, the C5 asphaltenes

c oht eentain Pmbhdingantsy t&mfcafe@b pls»dmt hae aétG@@%teat ofl 79al30%, 80-

00/ S 0/ S enes con nt of
1209507 LBt NG SOt ofe el BRG. bt Sobhres ahiggent, the erude
prodﬁaqﬁy qserl g?arW' dffdhmelﬁocm%aomﬁ&nk&&&@ RdngB ﬁoﬁf o bbmn -0.8

crude feed. In sone embodi nents, decreasing t
gramss pRAI 1&h geaneo A109RL0.4 Erantse ox9.08 b-Ofegramshi | e
rra nt ai ni | veI

n a
‘ol ool it Mo Guds SfS Brtiae TR B P Plsp iR 79 b s0-
120%} c)fﬁgﬂ)r- £10%b 3R sRIND ashteifshe édige Cedagmbahide pesduct may have,
content and MCR content may be conbined to sr oduce

pet amxwé FrEdcRIOdRE) arasisis sppichidnRaangs Fem. ¢90 T%&g@msyO 0001-

0.5 SATLYS 5‘-0'4:};‘)519? (966110'83 aﬂw éfse¢ tg'rdéﬂﬁﬁz‘of’ob'?ﬁ).ﬁg%sa

y corfponénts in e cru or exanpfe
s u in @ftan embddinfeneg tmraﬁeppaﬁﬁﬁnms addORenhteandl 7- 3096 80-

120y a0 b SR Btk B GOk e Sl e cPgpmodit bas a Cs

asphBRQRYEL MR £ SR bO‘%a){t 1865173804, @3 GBSt 306 SF the EN@s AN Bnes

may be conpared (S S) to assess the net reduction

contgnd ofithghcniids dexsli thy cclmatp embntlisnants, theeCcasphidteheschnte®i.obthe crude-.

t he cruqe,proguct y _be i o e from 1-99%
reed 658 157 2bleivaolf 0e e Bt TG Semitiene Fopige; of the erude
feed WhﬂMaEé 000R&RBhteaf of the cﬁfd@q)eocﬂfc@&uﬁf&mhqo@)wgptha IMER@8ntent of -
content is in a range from1.0-3.0, 1.2-2.0

the crudg: feed. In poreeembpdimsnisodeoneasing, the e asnhalienas @@me@ttof filegscrude

feed?%ﬂé@%@%g ﬂk g:rg%xsf%@ f%%% %go%%&%aﬂ? ch n%s%% %taséhty of the

crudelfwi&ofﬂgcbdubnmam enbodi ments, the crude product has
con |naragef1800/ 10- 70%._20-60% or
SO MERSTEG PIPRGIIAEE. £ e CAPIIETE Pl dBd MR ConiRel T
com&%@&i{fbcf)rcﬁﬁée a hﬁtﬁéﬁ%m%%fé@b%ﬁetﬁe@ﬁ 'EHeQn%{E)Q%cf:&u% components

grans,” 0. 00 rans gra
in thgcaute @frodmcu déatpvm@tih@ highrvisosity enmoahientsnt the drine feeds digor

ex s g,??usgltné f?cl gﬁgsfe%{ @B@%@% egleeéﬁ(an a&é’t%g% cal?ase fec?ciJ l(/IdIggdc’ntent may

be rdprédOR0dHY- @QQ:Isuﬁf Bcridle potatt CalsphalheP @tk 8 Erude product
Crude product. The catalyst may assist in stabilizing

MCR gententugiey be me&en@drh}’rfg The ﬁl@p@maatble GAMRREAEP' to S) to assess the
net r%(?fc%%)ﬁnthlgdh v c()o%ﬁ !) g(tt)nem%y in'te E:l%da e rsoéf #f Hud{e 'protgfuct may

ncr ease er separatlon a

be ir04 rah e fitonl d 96, adui%, A0S of8'S i kdrael elnbbdhdnt¥PYradie of
configured to add one or nore catal ysts descri bed

MCI @px@prﬁ elgthe gride prerBichodduasphafipnesgoritent is in a range from 1.0-3.0,
1.2-2.0, 0r 1.3-1.9.

In certain embodiments, the crude product has a MCR content that is at most 90%,
at most 80%, at most 50%, or at most 10% of the MCR content of the crude feed. In some
embodiments, the crude product has a MCR content in a range of 1-80%, 10-70%, 20-
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treatnment. The crude product produced from contacting
system 100 has properties different than properties of
wo b@soeasoe feed. Such properties may include, BPCE/US2004/042088
not limted to: a) reduced TAN, b) reduced viscosity,
o rLad t ant e
corgor TR UL BN E BN o) R R i some
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canlsecrpdeipwdust mpduced @S)trrngont@cgmg hystcmgé)ﬁ has pmpertiee different
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her ei n may e i ntroduce into the contacti ng zone as a
subqémé@liwbangea ricbriewampleeit mvey twotesivablat enly atlattipsty iedudeHBAN in a

SRS A8 abh PR S e Rl o

exalﬁpleslwlﬁﬁ[ JesidhBEN Wlf%' WSV GD). IR ﬁﬂhﬁ&nhﬁfrogc@it@ték%tdﬁrmg
used as descrlbed her ei n nmay or may not ‘be conterci al

confagng gy He “eongepireted oen Eémv@dwwn e@d mtmrsdudﬁlan@f ether

confRRIPIALEth PARG 55, 38 sl 26k bREGDET Shite BELUAR hyarogen,

sinc€Bdd pf Myd@g& is 6146 8eing44Et toGbdudke 0%3430m@bhenl@m the crude
0; DN1 140; 90 DN200; . DN800O; DN21
feedo Fab ORI GO STNGARER TS 2 Beb IR rea Bl fusrionteot tht s

Mbic2io 1RMQR R 204/ o FMAD %%c@x
e A et 8 F A dor Mt b c TR, DR Ok o feed may
be nx7d eFfiaRl); traz¥&Bio radue T268 Wlﬂbm:zﬂscareduemg istidilnl e from
CRI ternati.onal, |nc. ston, .Texas, U S A )
oA RS og i hbaHFeRR of drnssgions Padidsdgone or
mor® bulkhBe@lsusha/dr @86 of Hﬁkéﬁﬂ@ta&% Hbu 6)}59&6 THE In&é%ﬁrr{% é}l@n elemental
nmetals on a support.  ums 5-10 netal ( I nc H
fornpegtinghe form of a compound of the metal. The catalysts descrlbed herein may be
introduced into the contacting zone as a precursor, and then become active as a catalyst in
the contacting zone (for example, when sulfur and/or a crude feed containing sulfur is

contacted with the precursor). The catalyst or combination of catalysts used as described

herein may or may not be commercial catalysts. Examples of commercial catalysts that
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not limted to, vanadium chrom um nolybdenum

tungst en, manganese, technetium rhenium iron,
w@eewalse3oni ckel , ruthenium pall adi um rhodi uUNPCDER10041942088

iridium platinum or n1xtures t hereof. The catal yst

T N R M T R

C310; 0044, gmrnscwu d:wtcmg)ugﬂ amszlomug @524@@94%&'1&0 DN120;
ans, 0.001- grans, or
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RN5211|<ﬂ RNé6ﬂ5)(D;d§1®$1| 65U RMADE RIeISGLB(}‘SEGOBﬁ%%Bi\Zﬁt’Bl 271{361'2713 Z723;
u ment c e r am of catalys in
275?%@?@% ﬁﬁ%@ﬁcﬁm@vsﬁlﬁf@ fgaméﬁ%l Ingerpbwel dno éHgwsiens Texas,
USOA 0005-0.03 granms, or 0.0001-0.001 grams. In certain
odi ments, a catal yst includes Colum 6 netal (s).
Th dn sana Iembodltmqnth aum]ysrarsed tachanfe pﬁipai'tLeS of the dimie&leed include
| um_ .6, nmet ntent of at _| east 0001, gr.ans
one GE JE GOy S5 G Inelil® PE A SuPRorhaCRame SaitnerlEringude, ut are
not [1ﬁff"19@ td R/Qlﬁﬁdgmqo&ﬁrbgmﬁn% g?%delgmgoc&n&tgh Qfaﬁ%%ese technetium,
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rherénmommm;ﬂb t, ntcﬁ@l,cmthamyam, paﬂaﬂluuniedwﬁnmmcﬁnﬁlm,]mﬁumﬁ platinum,

oo B s A2 e 5 P Bl 21 o -1

met&l(HrBmEiof at RastelDO) g ahB, &th@as@@ |00|1ngre§n§'fﬁi Rhdt9)01 drfms orina
sone enbodi nents, the catal yst includes a conbination

ranggriramp 0 ORA 18- orestaatse 9O %gr@ﬁ@ 800 hdr legtiams a0re). @lrar% grams. In
somg%hn%{&gﬂn‘ﬁetngsn%{ooéat %tlﬂmﬁ ét)QUmﬁ lgoelér}flenrtg;ln al tlor{;1 to itk Columns

nart
5- I(DmttaK@) HExaft]esoof QolbmnA Smd:rﬁdéntﬁ ﬁ’tcllmieqfho@)iowm Tﬁler@tabg}st .may

Oci g 10 net al be in range fromQ 20,
havg § iegel CGUIBn &5 Slemery sanehs o6k srer C%%t»damgy@tomooooom 0.1
grarh§) @l 00965098 | iR s 1@0@@@0@ 03 ?ﬁa)mé Br 9@@21—'0%15% Parhd1®

conbi nati on “of Col u one nor e
metla P@Tﬂim gmb@bmnm a@a‘abdt mCIUIlei Colunm 6tietai(s). The catalyst may

TR G i P TV IS SR B s
1easmbugfanih0atrr@tsﬁlo (200rhihe ah@/bain £l énfroﬁl mml 0 6@&&1@ o 001 0.3
cat al %St may be in a range rom , from2

gragse 04p 1) ba@@m rep03-0.Qheragmat éw@tle ﬁmbpdnﬁ@gt.s@th@mﬁtasfst includes

S T e N

embblimenat the\catalysnyndhedds Colurnan elefrﬂi@iﬁOs)lm]daldlt% th lﬂﬁmjéﬂuﬁm 6

In _some enbodi nents, Colums 5-10 netal (s) are
metlifhor porated in, or deposited on, a support to form

th { 0

o B e e T & e putBpl BR ot metal
withi aneor pmr@tnetals ﬁprrx)@oldemo%aﬁdé@t ©olpmink &- 1< popnroﬂartrwtlcf @ﬁ(ﬂmlumn 6

t.he cat al nbodl ment I.C tal (
metd} i 5P {hetat e BB oo rrme [ehel kGRS o moelhr rato of
Colwfish 8mesd] td Q6huwaies7-ab lrne%m%me in? Iané@frailn éﬁf -20224lo; adr 5 In

el ement (s). The support may por ous an i ncl u
somg gmpadimspip, b icatdyst polwles C©anmm r‘hS bbsreedt(n)anaddmba to the

com%%?t 1&)& g qll%ln %o{%’%gﬁ]@ Wbp%nte Igle Irn%(r)g meJL:e ?s trro CtCOthmoxé ds/or 7-10.

In other embodlments the catalyst includes Column 6 metal(s) and Column 10 metal(s).

A molar ratio of the total Column 10 metal to the total Column 6 metal in the catalyst may

be in a range from 1-10, or from 2-5. In certain embodiments, the catalyst includes
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limted to, alumna, silica, silica-alumna, titanium
oxi de, zirconium oxi de, nmagnesi um oxi de, or m xtures

W0 b@seef3ol Supports may be obtained froma comeeTUS1004/042088
nanufacturer such as Criterion Catalysts and

CoRSH LR o £ L T S By TSP Py 10 o

the lt(nal (aﬂunmai mdta¢ ar theraraha! Gay POROH Sar@eIRIM 1 £.0, EXARHRI2S.
eolites clude Y-zeolltes bet a zeolltes

Arecenpbastimenls, Cotlamns 5, npipl(s) arg irepofearated in, e deposited on,
a su?ragefft kd €Srm %@Q’a&aﬁﬁ? Flyésh?ﬁw ?t fé@mnns SOMRLG! %l in

nuf act urer such
conﬂam‘tmyll wiln Calunth 85 éle)neni{hl)ears ippoidrated in, 98 @€posited on, the support

o R R S oot a2 S e
supporte; 1 wei gﬁﬁéf thSBMal ﬂn&%ﬂ&@éﬂ‘s%ﬁ%lﬁ@#ﬁ(?% aAnd 4R @f@: ent(s).

IS prepare form ng an aqueous paste O e sup
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maih e e G Pttt ket Refiero 5 Biteamanipobye st are not
limA@t fdQsSindfa, SERE SiBeh-Al0nthha Stdnien %&Icfeuﬁ?&)‘nﬁnﬂ 82148, Ragnesium
desi red conS|stency Exanples of acids include, but

oxidg; er mikturgsrhergef. tS}l,ppﬂm miag bg ebthineddean e camnmb,rmaLmam:fa@urer
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and/ or until e nois e ex
ZeObGsa(:\FﬁéttyfoungMeenls}ﬂmrm U.Ske).heat treated extrudate
be further heat .treated.at atg ﬁturelna
1§ P BFA-E0 608 G OB GOPEPARG S thiighe spRROFHes an

aveﬁg@ poret diaviensf @eAY €5@ACafI0L® 16h ATBE 8 1 186 1% qg%@nam
In certain embodi ments, the support inc

emt@émtwampn@t igpreparediby ﬁqrnang die hqueons$ pastnaf thekyipart material.

o5 sy E ST 4 A8 e A . e
watérfmﬂ @ilutepeid greaiied irCaich lhtStunS AR OF lsucHR¥thBEs hdtreduired to give

B’%e from 0. 0001-0. 99 grans, 0.001-0.5 grans,
the gy alplepage afiesirest CopsisteRsY. Bxamplea rf aciduiaclides v drenpt limited

to, rfft'rircaalﬁdj af:étfcaa%fd i a8 S;E %th‘Fi'&taE{dht he support

et her aldne or in conbrnation W ot her forns
of ﬁle l}mlmeana}abet tretuded hnldrwtalsmgrgeﬁﬂtfally kaswa I’caﬁly@f extrusion

e YRy TR Bt B s o e
treatdtifaf 4 &ﬁﬁﬂ)é?ﬁurel i aSﬁng ﬁﬂf%d%tﬂtﬁ 8r frbhes 552‘339‘2? for rﬁ%ggg\ﬂ? time

at | east %r ans,  east 0.3 grans
(for grample, tr Oait 8 hewrs) ami/ &r gﬁléﬂm mblstdnetmteﬂtmheaaxtmﬂate has
ted cat al st S

T T A T R A TR

tempel’rﬁﬁﬂ’h@td 1@higd BEMMNBOPUERD0 “BXavoes| 0©f°C?  Rlr¥sthe supfort havmg an
preparations are described inU S. PatentNos. 33

averpge poie dianeier @tatiﬁaSt 19, 90 841 to Gabr ielov et al.
ang, gerf44 el%%gdfm S, LU s%&ap 1nc"flud%s gamma alumina, theta alumlna, delta

alumina, alpha alumina, or combinations thereof. The amount of gamma alumina, delta
alumina, alpha alumina, or combinations therof, per gram of catalyst support, may be in a

range from 0.0001-0.99 grams, 0.001-0.5 grams, 0.01-0.1 grams, or at most 0.1 grams as
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Pat ent Application Publication No. 200301 11391 to
Bhan. In sone enbodi nents, the support may be

wo pseerzat ed with netal to forma catal yst. | nPCEUSZ04042088
enbodi nents, the support is heat treated at

te ratures...n.a range fr - 0C 0- 1000 OC .
deteg g 530 SR e Taors SRl 2 vt B Stk et or in
comBSiRATRnSHIPR ¥R fdrsns JfEREIBRA them ahirtdharsaytehe pesgamdifisipert, in

preparati on of the catal yst. Exanmples of inpregnation
arangg from G +QR geames, P15-¢9 gedres. 06 Hﬁo&g gams, as determined by x-ray

- ethvl g L o ( ’ .
oY, SR TSR G Ay EETA) g TRl o0
gram3pat 186t 6 Or grenhs o aa ekt (8 granisufchgtambining, dshieteGalnadibg x-ray
. 5-10 netal (s) to heat treated shaped m xtures of
diffragi®Bort (" overlaying"). Overlaying a netal on top of

th t ' ' :

or SyAPREASS R B SABRRTE SRLAD 0 SH RN rrin
techyigwosi Exanipdesadficatadyst peeparlayioncarp depeibei és US. Patest Nos. 6,218,333

o G by b SRRt e BORSCHAMERN Ryl . S s
Pate@%%qﬂcﬁﬂo@i’uﬁllﬁfaﬁ%ﬁ?@. v60301VEL 0SB, Prepare a

yst using overlay nethods are described in U S.
PalresomeAppbodiatentsnthesbpparbmep e Moprezoagd withigegal tp dorm a

cal gy SRR s T s B S P Bl e e
from240b01 2me e, (4S)- V0DUPEYbE 600-ONE pridi® ifrepiagobwith a metal. In

metal (s)/support m xture may be m xed usi ng%_ sui tabl e
somgrpbergmetts pﬁﬁqqgnatgpﬁmeéﬁ 183y bg usedi UEBE PréRAE ) of the catalyst.

Exarﬁ?l%% gﬁ@gr%ﬁioﬂdﬁdst 1H@i*ah§ ? Sirichah ic?gl’%()%%n?%ﬁhil enddiaminetetraacetic |

er mxers (for exanp ype or
acid (EDTiANUMSI0hiepe) mittogeadiersdfxer s, and any ot her T ‘

\glym_e B}e gegtllgl}r{ gxg\ggc\{g}eg]ﬁ)f g,r_g,ét@]%'rét %g}r) E%ﬁg%g?&oamin%eo\é iir(fc%’rpc}ralgtgltg the
cm{%ig%sad-i @%&%&1@2@6 hedltothtdfl Shapell nGSAk& OF sBPPQEIBeHaing e

erials are mxed until "the Colums 5-10 netal(s) is
Ovetlaying a siebaltarivp af e Hvehioepteteshaptd supipopdrgiag aj substangially or

ST IO T e
the &fa%s@.r HE&ORAHA8-0f 3@h&Afedalipirt sfdratih Beerldy@ At @rlds to improve
Wi

~the nmetal .'In some_enbodi ments, the catal yst may
the datal yieenctivits of dae qataly e Matleass e prepprerbeatalyst usygoyerlay methods

X en.r . .

are SRl L5, B Clofih EIPRLRIMIG \B, g RPBAT G,

at The @sturBnP SN 0imxtald) aht eufpolrimms bs niiKedwitla bwitableemixing

converted to_ the correspondi ng netal oxi ﬂﬁ I n other
equipwBBdP fere & Colpmey erl0 meal(Y 43P amixiye e alins dxi0sg

r t : [

merl) ko BERH S btk RuclETRAHAL ikime dlunlel Al s of
suitdbdd muxibdEqEEnehvinclmdp amlderspstationmey shella or tingghsf Mulierimgkers

hours to renove a %rit vol atil.e conponent

t th
(For GRATRIGADRASIHVBF OF RIS P HEPHT Fsray dpcny giHep generally
knoWR biftkerO% Ssher PRt Bl FeviteCRAE Rl RiftaBHCoRdBRIdOsluARS 5-10

generai [y referred to as ' catal ysts. Wen

"uncal ci ned
metal¢s)/abprortsminterepde pertaid embodimientsytheraateripls ewpixedvn@the
Coluvl\qntishS Fo ?nuclteflll(sqlis? gareg%%gs&gﬁtiaﬁlg%omo geneously dispersed 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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active netals may be substantially dispersed in the
support. Preparations of such catal ysts are descri bed

w0 noosto&3oPat ent Nos. 6, 218, 333 to Gabriel ov et BET/USENH042088
6 290,841 to Gabrielov et al. In certain enbodi nents,

%};}% gllpg n:'llhalep lrJ e%ra{aﬂ%? éwgl%s ﬁﬁ% rea?e% in tl{n? %Q?engggfshot air
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volatile mgﬁé‘ieatsutﬂeth@f atdeast apertionad torCelymms Sl @ mstalsarg pousterted to the
|ze distribution with a nedi an pore

corr@pgﬁ@l?%p%q eIeast 230 A. Typically, such heat

tr Bpdthénd emﬁodiﬁfédtsch@xdem the paelyst maebe béat ateatﬁd)srt th pBfence of
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air atigmpETAEIIES Iy msxgﬁtfrqm 35580 phdfar exprmpley BelowsI0g 3G, brlgw 00 °C
or begll bG*g’}% {Eer i arlllvﬂylgapg@fr%m 9168 16 gérﬁd)\yesat maJ orlty of

or sone enbodi ment s,
the @umn@édmgomﬁmw;thd)utmayvémng theteC dotnush- 105metels dd (ks)metﬂmmde

exanpl e, the suypported cat al d/ qr the bu t al
Catabéfsa:rr%qreérﬁy 8551 e Pt Are ﬁ%@ yprﬁgﬁﬂ@ Q2% h"sh C%Ngg 8%‘%1%“
Wh %ra{a!l)%lcseaé' A& P mglsﬁxgarﬁﬁbpfn%bﬁatﬂ)ﬁ WikIES SNEdin@method, the

m-crons e powder may be conbined with support to
activieanetala m@jnhﬁedxbsmnnﬂﬂsadlsp@fs@ ipghe suptpogo ﬂ?eemrﬁ@@dis fesich catalysts

e RS PRINE STBYBSAEORARS 1 B0, BB 6200 47 Glpaticto

etallaving a pore size distribution W|th a rredl an pore
diameter in a range from 80-200 A or 90-180 A, or
1200 (BN ebaBineinty atthesa alauming suppartiopast brecospingst with Columns

0 Q
1k 1% a9 SO TR PP 350, R S
aluniiB4 lppeal@blyigins Gt 10 metbsfalxeure endyatstdedt ireatehat estampma‘m)e of at
|l eading to | ess netal on the surface than

leastAURIDSorabe FotH sk T LpTE SUE A AIon o region pae
dlan? QU rRIRAL! SRR S Kgg}ﬂtlﬂ,gsu*zll? ?@at MRL@ e RRohMR Mt i@BSerbires of at

e ca alyst exte e and/or catal ytic
mosat200Aid.y of the cat aI yst by all owi ng at | east a
portion of e mst to e.to the surface o
et ySe SRS SemBpRR ST AeP TRV, SopHboLE FPRee

prep%fedta!g %e§éﬁl§b|d§fﬂrelﬁﬂh9§d g8 c&h@ﬁb@ vidfa §u|ﬁ§o1$étr éa@dl?st @ﬁd/bh@ bulk
catal yst during contact of the catalyst with crude

metfleattlyst. nlresaag enbediments/ be supparied cata h@a&m&ﬁ*&ﬂ ymgfls
at al hanges

merlfi, £ Bt SO Re cRaB AR IAE bR Mhétal s mav ve
crusﬁéc(l_j fifo & Colaf W&h%ﬁ@ﬁ/etﬁige pm1a1ﬁ$m3tcaﬂﬂlkﬁl IIn}CrdSr&nMﬁ]mlcrons or 5-

order o unm metal 1n the crystal _struct
40 1pigeons; wEb@dJ@wdélamWétcom*Ph@ &labwpé@ﬂﬁm@r@cﬂntﬁﬁaegd#e@sﬁal
cataffRY. MSofL SREAEMAE B RAUISAY BE Bdinfinbd WA hOtupport and then
extro@ddaisingesthadard aechmdaes toffomh eretatyat havit @b pore smehsmblaion with a

OXI de be determ r thhe f the

i dGRREHn Asenie R a0t Abe gh I Aoy 0 dRad

Of (g%lﬂ"\g%ﬂg cBal¥i WEh HR ?501‘9 LASKs, 4 sdhe eﬁ%d{fffén@ at least a

met eak in an"x-ray diffraction spectrum of the
portoat cﬁ]t]ycsmazﬂrt@ meside under the surface of the embedded metal catalyst (for

example, embedded in the support), leading to less metal on the surface than would
otherwise occur in the unembedded metal catalyst. In some embodiments, having less
metal on the surface of the catalyst extends the life and/or catalytic activity of the catalyst

by allowing at least a portion of the metal to move to the surface of the catalyst during use.
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br oadeni ng and/ or absence of patterns associated with

Colum 6 netal in an x-ray diffraction spectrum it is
w@omsiodsel t o estimate that the Columm 6 netal (BQT/ERE04/042088

substantially randomy ordered in the crystal
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catal ysts may be characterized by pore structure.

of elvmnt@ etgb irpthetneialaxide pay hﬁé@térrgmp@h by Gerapatig ths ogdes of the

ted.to
o Rt BFGF PBRiopBRLGrP L IR c U BERUR 6% onr
of thdiGdlihRk Btrherl pdaktinba lk-rgy diffrattyorodpepmird of itkamtalystslisom
pore dianmeters. The nedi an pore dj ter of the pore
broaéerzag A or AlsgRecoRf nel§IS @ssoslaked, %(HE grgf Rptalapen X;ray

dlfﬂ?%}ft%%gn%rg’e it gs?p(?;{g%léﬁo egﬂnﬁf%rfﬁatQH@@ghﬁﬁ{‘@ ﬁ)eta@(%s RleYsabstantially

east 0.5 granms of gamma al um na per
randgmdyronitrechinahy stystahstencturpor e si ze distribution with a

i Fogpulee o fPoasen ke Ao hErhE BB HaHpg s mittan pore
an?e‘%ér%f Ybleaisl 15 A nf5! Bed@nindd@d Forrd ad aﬁhﬁﬂﬁn@i}tﬂd@ﬁ\ﬁn trioxide

alum na per gram of catal yst have a pore siz

© mixigirst Fheboolybdenim hrwldmhﬁsaandqéfmﬂé p@tt%méf@rexmﬁplﬁ defhgte Door, Doo2

SO R BRIl Bt

temySHrifd dTult 1Rt 538 &t (1|0669F) 2R8ducta daeaAgpdt thdb aées it ekblhﬁta
180 A, at least 200 A, at least 220 A, at | east 2

pattfma f@n mplyhdemgndioxidegnan xrisidiraston SR ( é-’rrsexamefé an absence
ofth gé %/ at nost 1000 A The catal yst may have a pore
Istribution with a nedian pore di aneter of at
I e&ﬁbmﬁ@eﬁnbodlrmmd eaialys8nay bd chaswheizedby goressttusture. h¥arious

st 00 St L D el
surf&c%oaréaéoof%oﬂ%lhg‘tl&ﬂs th@ast 188% el s@nfa?th@{/e Rurkesutieh of total

pores I n the pore size distri butl on havi ng a pore
quamtitpépere sigestviersud Bomd digsetas. dihe2gedianpore Heanypistiof thepearesize

In certa n e t
R R L N G
embRAMME chtabffrsABatliBOlude atedsh 03t grh@a ot gﬁﬁﬁia@furﬂmh @E:Iagram of

nunber of pores in the pore size distribution having

catab@t kavgiaapase size Wistribwionsvith a g@dmn Ro¥e PBmAtesin ¢ W@gﬁé@maép 200

93>| fS% g ﬂﬂ?;% éé!nnlmk\ | s r Ig%lﬂ,{}dlﬁﬁmt.shgat ?ﬁk A Hﬁ%@e at

aneter o pore size fon 1'% east 1
least).1@frarh€apthe2Qurinagier gtan Gﬂﬁblal?_SGAve gpertsie distabutbOvwith a

of a total nunber of pores | por.e, si
medignspare BIMMGE RAange feomd 8915529#{ e?roovaqoréarprgg()ﬁﬁof‘o In some
emb%(ilrg&ltsétﬁé mteaﬁm rﬁ%f’é &Bmeter of the pore size distribution is at least 120 A, at
least 150 A, at least 180 A, at least 200 A, at least 220 A, at least 230 A, or at least 300 A.

Such median pore diameters are typically at most 1000 A.
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pore dianmeter. In sonme enbodi nents, the catal yst has a
pore size distribution with a nedian pore dianeter in
w@2008f0630f r om 180- 500 A, 200-400 A, or 230- 300P&T/UBR0NH042088
at |least 60% of a total nunmber of pores in the pore
< . . . = ¢ -k ofat
7O, B R B e e Pt iz
least 60rBoati atrmanté)O Hotesouwnd annbOdﬂfrnqntﬂr te qatlydidasa pbreaize distgbution

with § gt o boar s ange e SRR ST IC A Rl A 1A, with
least %_ﬁ%rﬂfg 1S CmEPhes BF Mot eQ-ift tH $oré BB disuPutienIrmling 50Y@diameter

cat al yst havi ng acgore size distribution with a
wuhlmduiar%p&groe 28ilantishe médiamperg digangtein ﬁn@@r@a@nﬂoaﬁyent% he

urf
catalylséﬁ%s’ a pore ﬁlg%?{s%rit%laoﬁé\?enéﬁa drlaan;pg%rg g%gneﬁ%/lﬁ Lr?gt%sff‘ en; 29 180 A,
with gtzlgas‘ﬁ K0Bofla@Eal nuAli e dresSuaie péréfsﬁﬁells’iﬁ&ﬁldmmavb@ d ppore

gf?tge from 100- 300 gq,: 120- 270 nR/g, 130-250 n2/g,
dlamoﬂer B0A A2 4. 01128 Aeqftt meéwa@@r%@ﬁv@tert he catal yst

B

at leasH 1 §(RA Catagae0 00N A adr ok dest 2B0A ni2éager thht dSQ%s;f a%alnﬁl‘n@ber of pores
| east 100 n2/ g at | east 120 nQ/ %éﬂégl eas

in therperg SlZS@éﬂtfl@-ﬁlPﬂ hae apere Hapeiss “fl i A0 Of'o%% median
pore '&Fanéeger 205 rélg e e HRO ﬂ%7cgtan%jt Bas Qﬁo&%@ze&ﬁﬁnﬁ@ﬁcﬁl whRa

aln e dinents, trie catalyst exists in shaped
medit hoR, dlimetexenarrmhge frpml 1896500 By20M4e0 4, oaid-300 A with at least

sueh gy et PO s e PG Rk D Baeh R e vin
50 ANZE R, o{l@@ix%'i%é\!ﬁsdﬁn%%&@&ewcm or 220-280 N/cm In

Some’enbodi ments, the catalyst and/or the cataly
pr hmmmnboshrmtsf, ol velunfeatporastraty baptflpaskl. 3(0& (&3 at legst 0.7

ot 435l D8 SELTSER PN B 121 TR e o

0.3- @waﬁ?/gmﬂm 8 @at)a$.xos7tcrﬁ3ag be dried then sulfi ded
Alternatively, e catalyst may be sulfided in si X
cohheeatalgst h@w@g APOEE §@? distrbpution yithya med g ROk 1ameter in a range

from Qﬂ é{jjgsfna?u fs‘&nece%&?lﬁfeﬂﬁ ﬁﬁ%oéﬁ?ﬁée ared o? bt {dast 100 m%/g, at

uriza I Zeel ther gaseous, hydrogen
leastSI®Of g at leadtn&0 ngs an desio22hyrdet dﬁjism7QJn“/ i Quildsypfrae erca may

sul furizin u S
be 3 e g e PR ¢ TR meles LR e SRIRRE Brg
M %ﬂﬁéﬁbodﬁﬁexﬁé tide SHlafydt haidhd & o&rs@,&ﬂﬁﬁﬁﬁu@frﬁwﬂh a median
escribed 1n US "PatentNos. 5,468,372 to Seanans et

poreahametam a5AERET B 680 3 (8eh maydaye aghrfagaprewek ajlepst 60 m”/g, at

leas g /§£ s}?ﬁ)% 2/% ié%%gﬁﬂg/‘% %?é?lleX§t2|7§ r:?/é S&uch surface area

may@RTR b Rade FRmE-B0RmSUBBOr1R0 @hg, 1095270 Pdkeorsizoes0 m?/g.
di stribution with a nmedi an pore _ di arret?r |n a ran
Hape

f r dmeartin %bpdﬂnemh dheicatodyst axials yi shapgg 1oraPelon e§%rmgl§déellets,

I 0 th &
ooy e PROCEAR THEREDE H kTRt
rang@&onh) awow@mmm ADIOUNY ¢, EJ@FEﬂN/cof 286-3106 28 tmPor52 29r 280N /cm.

of gamma al um na, and typica 1%/ st 0. 9999 g‘g?gsdt P
of TgamaeaPamA. ool ith i O b GRat By por 1 RUTOEA to form
Miﬂ%@faﬁ fA ck@thple, ACTICAT™
met%:ldq'% de?@ﬂr@k@seﬂﬁsﬁ%g l}r%thg s , per gram cg ckatnple,
process, CRI International, Inc.). In some embodiments, the catalyst may be dried then
sulfided. Alternatively, the catalyst may be sulfided in situ by contact of the catalyst with

a crude feed that includes sulfur-containing compounds. In-situ sulfurization may utilize
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catalyst, in a range fromQO 0001 to 0.1 grans. The
first catalyst is capable of renoving a portion of the
WORI0Y0EE30f rom a crude feed, renoving a porti onPGI/US1VE4/042088
conponents that contribute to TAN of a crude feed,
{
cithel BB Bhach SRAAn K bleR el O bkt BE R RgS s Ping
agentisuel 8 orgamstldir &ahp(.mrﬂﬁ (mclgdmgcalladsldﬁdesn polysulfides) éhiols, and

st S G PP Sk S0 o B PP Tl hE R Dlos372 10
Seanﬁﬁ? eﬁéieéaﬁ@%ﬁﬁtné% seafibisdki.ons thereof) may exhi bit

ativ smal | changes when the crude feed is
coht mtamobmboldimtm g firss typeaff aatyb'lst (“Beit ogtabist @ incdudes Columns

I h ti d
5- 103‘;@2;&3 y e@ﬁmﬁa@?xﬂg} Sglgé?fﬁ%g af,]a Py eg?‘%%‘i‘??}‘%gﬁ%f }Vﬁh a median
pore%’iﬁi’ﬂr@éﬁn B3l &Y 15022 50r Aldghé eied chialydemBPheve a surface area of at
T cJ ently treated. |n sone enbodi nents, one or,

leastflloﬂsm */g; aTlad nese yohvaye ofithe Satd chiglyshipap be et leagti)- %@ﬂt/& Ehe first

B N T

typicafl§rat Makt 009999 drima of yapataluming, feagran pofiest shtabyst. The first
di stribution wth a nedian pore diameter in a.r

catalyyptdias.go spme embgdimentsia tpigheenteiod bol4rmR 6ﬂ%qt%KS>m&%&m of

0 i . . . £
L et
portizR @i ez WiV &edianatoeude fedtrandving atmetlcm ofttbe temgonsintsthat

t he second cat al.yst under . sui tabl e nta
contiBian § RGOl IRSCBTIOVER RIS BEURORAN RS fipgsphaltenes from a

crude E%aeﬁ;lte g'g) OR LA £ oftfoA o THATRIB 1nmal $21t9Bf bl tabs in the

ative to the sanme properties of the crude
crude deed, uﬂndn@mmtims tlmrcxpfe erhGISPrQP@'U@nyf @mrm@duﬁyr gpntent, VGO

anount ogen so
contigy AL BT EE R M oot BRI ERa R b ety
small@Narlg8siWaen fik dre@sfee@iddntdctid Wﬁ&h tH&&irStCthmn B&mtghfbte to
contribute to the TAN of the crude feed, at _|east a

selemem hangg properties aha awe feadhwhileomly changing ether properties in
relatb fgnéér/]ﬂe!g% \p'Lg Hﬁgf}%ﬁ eh{e L&Rle f@éadt ks e?ﬁc&rﬁgﬁt&ea@ed In some

cont ent o the crude product
embAdidhentsbrd dymoeofivsteitalpdts arayde usekisanyi drfert he second

St P b g R irebine HEE R B AP g G indiudes

£ afs@fbrt, BRY hEXAPBleBizeldigribution with
COII%#I{‘JJ '10 1@1&1 Q&n&g%%&gwgula Sulr%bcont ent o ?Oé/zeelSO%% %%On s

a médien pmb ﬂmmemm it en&ngﬁffrmh Q0ck t 3G Aedht lqaste&bmé ¢he total number

or RS BB S B 5t PR GOBRRR bivin 0

A of @k ﬁ{e'd}é% ﬂo@e diAshefdr UdRniaREEE the Brikie Fecdewiil dicgebd 8], catdhgst under
crude feed may have a rel atlv%dy | ow content of Ni/V/ Fe

suitgtloeonsacting lconditionymyey PeBlugk psryde preduchthabhas selpsiegl PRpRgRtes
TAN t. .S ]
(for %%Plgsgﬂﬁg s%?neficra%g nlElgeﬁqt ed délat?\% ?Fé 5a ﬁb%{mﬁ’%bﬁh&ﬁcmde feed

whilef Sier xeERi 8 ard Sy @hadded! k@aﬁimzﬂl anowy Ar bydiegent doarce, in some

crude feed unacceptable for transportation and/or ‘
ethéflmw&aglawhe@r@ ey AHIngRMtactii@e with a relatively high

ﬁ%%g&nﬁ%nt%§zs‘f %&r &uc'gaay 1e§§tha{ oéUhrﬁoﬁ §6the %Bﬁllﬂbﬁérfté/ that contribute
uri'ng proces a Ive er crudes Wt

to tHeET ANiof ﬂie}kzr{xdﬁ/\fe@& adgiah pemmes of the components that contnbute to
relatively high viscosities, and reduce at least a portion of the Ni/V/Fe content of the crude

product. Additionally, contact of crude feeds with the second catalyst may produce a

55



10

15

20

25

30

content. Contact of the crude feed with the second
catal ysts, may renove acidic conponents and/or C5
wa@gphabdzenes contributing to TAN from the crudeCT/@sm04/042088
In some enbodi nents, reduction of C5 asphaltenes
|
crodB6clr FRRRARIENN Iy 60 Ehallh o] uALLL BN £ERYE R 1lSuur
contery (ﬁ"tthe/ﬁud@febﬂl eFui saasld, yheafrutlt prccdluudmaj7 ek a i;\ﬂfur content of

certain_enbadi ments, ne or e_conbi nati ons of
70%g b%%/aaf thg syl teph §f Brradedeed aEh? ?1%196 grodupigmay plgp exhibit
r r
rela a E{Pg W’sfﬁ%nl'i ﬁll{a#gfs i é{i)sqgﬁjé rdgg’?gﬁp u\g?gk gqg%1€1,|1 @(%ntérié t&8ative to
the andefeathi nat i ons thereof when used to treat crude feed
as descrlb d..herei 0 thlrd type.
o TESUAS GRBOEHr e cHOa T M7 BRYE BETypieky leapr gy oF Rirvire

(for SRAFRIB it WQ&?ﬁﬁ ), bl niGh TR el leRePE R or

al yst ecursof. The catal ySt precursor  may
conﬂaeta:tfenbtalsu irt mnetabmfeexﬁ orgapic aon@ ok refaitesely highUrAN (for example

0 i ni coO 0 at erat ur
TA P sl ERT BRI G & STBRAG HaRsIE GitsPemeien andror
refil3fg.| Adhsaﬁvdﬂte@dtcmcfe%m 4 ﬁﬁtmﬁh@hr@cbspmfeﬂemmém $hay exhibit
Typically, the catal yst precursor is heated to at

less [siahiity domauEoeasping rélatiiveso oflercandesivitheietasidelydawsCs asphaltenes

B
com@oRds arld/ @S -4pKidtegEscuvhtribating. 16 A3 10 e afmkle féd In some

third catal yst may exhibit sjgnificant actiyvity and
emboigpgnts, fefugisnof sersphaicprseimd/ pheornqrgaiscaaibying to TAN may

redflE 8RS \}lg:b%glt}h&f k @rudlz eI di f‘ﬁ%&& relaflGe £Afha (Y,¥S%ESHY of the

precursor s ea ed at tenperatures elom1 500 O
crudetfeedoria semair embodingents; omporensd ¢mnbmatlmxs wi decondivetalysts may

e HOR & PR AGHRE T BE PR R BN, G E Caplaale allow
minfi®8 Get KyRIWHR vptakk BFShe GuROfebdOsr ®ImBiR&iJiB tiRdrSofl WhERhdd to
salts of organic acids, reduce a Ni/V/Fe content of

trea‘tmdft:fegéles f#ﬁse@bmitheremd r educe the viscosity of the -
lfgl gerﬁggrin‘ﬁ C&%mn d' fhf/r%r{ (%’ catdy gtgctthlrafca%{ 95 81&3’%% obtainable

pro eacru

by c\Ahibimﬂg i e\ip@bﬁwetlycshmirﬂ 6 mlatal(gyetd Protitie eScuitzﬂylit peeutirnt The
relative to the sulfur content of the crude feed and
catalijst prepupRarEhshesfed; indc eeNRg O 8RR lasfeaﬂkléfubyorttwemg

S e R S R T

short perdel dfagank toToem chaudealoinod teird pateljst e'ﬂypn@alkygt}terwtaﬂyu patcursor

s g B ey 03967 7Pl s el b Rgayslmay,per

grarﬁ %? bgﬁ?stcw%@olﬁﬁhqg'eYe?nehPcBHt%nﬂhlé%néeeﬁgm OT(iﬂﬂ -0.03 grams,
ty to reduce the T the netals Tn netal salt

0. OQSFO @2 glams;:orsihtl)(i&g() 0t lgganm /T\We Rrbird satadst mameahnbtt@gmﬁcant activity

f .th t while.al | .
and BT Wl Fed € e the i REk diBintge BoRfh B pbme mbgdiments
the 41V PrecuMEisGRAkE BE tenPBANTES belde, SVVMCER the pRIs@ide\oE 0hé or
the crude feed, may allow the crude product to be used

mOTb)?u@JT\PQMPQW}dSOf treatnent facilities. The third
cat@l ¥tq cfate?%s% %E%FE%H&%% EQts por?%x o%?h uc%%qp%tneﬁtg A%k cntribute to

portion o
the TAN of the crude feed, reduce at least a portion of the metals in metal salts 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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content of the crude feed, while maintaining crude
feed/total product stability. In certain enbodi nents,

wa b@spbazed cat al yst may have a Col unm 6 net al (BQT/US2004/042088
content in a range from 0.0001-0.1 grans, 0.005-0.05

o BT 6880 et e SPAT Bl o

the gndenfcedand Wlmﬁﬂaﬁvﬂjt ngniana neehydyogen 1qftalceatt3ath¢5ct-udeﬂfeed For
L?unns6a 10 tal(%catalxt Otf/ litate
exampify £TUgH PHdUGH AR ALY BB CPBiRIAE 4 e—lé%pccfﬁbw@fqrwamem of
u e,
the ERAL Rl e LRGLERANG hp8ud e 86 Wl chaTBaA] oG Balifi
relaavq:lamg)ellfchmgﬁ@lmARDgrwﬁay distBlakPenntant, VGO mntlamd residue

etin odi f.ttef | yst .

confeS 5T TR Be aredes el Sy et e FRNG e etels in metal salts
of obEHMRY ARE, tREONDPVYEL ntdh€ladhdahs Mishési lb?@l@é’ &rudé_ gf‘bdﬁ%ﬁ@e also only

catalyst has a pore size dlstrlbU|on wi th nmedi an
chapging byl p smell emouvnt the APE gsavnys@mtﬂlatn cemignt, é’m domtent, snd residue

0 di.anet er urt Ca yst

con{en‘%lreerﬁgg {é‘;ég %tud%ree Jhdy a %8 t )5? c € pLo dgagéflanety of
treatre@g facB:sA. The support may include at | east O 1

grams, at least 0.5 granms, at |east 0.8 granms, or at
| eakhe third cajalystsingpmeisatbodimgnis rmayadugg aifeast apapisaraf the MCR

cont:a%?{s%i{)tg%' E%tfdi ?e%ti a\'&/ﬂﬁé xgtg%oalhﬁl]%l c%lgzﬁe‘e ﬁe%«#‘/ o%%rﬁogm gt(%n il1 rtt fit certain

per
embodirdnys tthe tﬁﬂd cahlybteﬁsﬁ h@v@@@&lt@ﬁﬁﬂﬁqeﬁl(sﬁ@bmaﬁt ib a range from

0.0QHe Lm0 8000 R erpres P o | Bt wobammSIA
confehﬁmcarl‘dtqé‘e £ &89, 008Y-00B GARsa6 085wt é}aﬁ@ (?‘Ql}jd)dlh@ @?lgrams per

-cat al yst~ subsequent to contact wtht
gram af aitglyst. Ar ﬁeluamﬂlétandriﬁl metal(s) ga&;a:lystm}aytfaCmMe ceduotioreof at least

« oot fie SopRueD o Garibge MERGHRR et S empepstures n

- rang®l f3rh 30@4580 YS or 35(M185G &V Al @r&@&t@é #54 ran g@%ﬁ{ ¢ialo MPa, 1-8

catal ysts described herein, or conbinafions thereof.1ln
MPa¢g-eMbedi nents, hydrogen may be generated during

C O M @%xftdtﬂ gmg%»dihtlgﬁts cf H)%?%l; S’gg 9f\%atrtﬁﬁ§%}getkagﬁ e.lpalyégé ax}%lbc{es

Colﬁﬁn 5 (metéi&() iBddintlfatichheitls hubiea pluadhe suppoad atedodtlogatal yst has a
such_contacti ng may,. have a, TAN of at nost A&O% at nost
porezpes, digiribhien wilpggnediangroradiameiesont gt leasic 89
0
emb%a%galﬁm%emgsas PnfEA1THd AhrBARR bty ol ttggtuidzfo A at
leasp? Wiificat lmy2iﬁ)at§(,eorait tea$ta3 OM/ YhEeugmnt @ay ireludatat st 0.1 grams,

at _no 80 at nost 70%_  at nost. 50% . at nost
at et Gtk 2 1sased & £047 OF 8t 5ASt (4 HAME O G phontpe B cgram of
supportd dﬁleffB@ﬁh cdtal ﬁ%éﬁhﬂu@%ﬁ@bﬂi@ RbtbodBndidtf, P no¥PE 1 %?am of
cataly Eﬁ;flfhcatayst)|ncuesCourm6rreta(3
P

Colymn g @mﬁtal programyiof natalysh @nd atleastiOnR004 (gopos of CTlugnrs § freetal(s)

di.st
e AR A ks s B i
| €8 tord8Ombodiibnts 486 bruaé%éﬂ may bé agthctdPRith, ancaﬁdﬂional catalyst

nost 500 A. The support may include at least 0.1
subsgfggR to contact with the fourth catalyst. The additional catalyst may be one or more

of the following: the first 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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at least 0.5 grans, or at nost 0.999 grans of theta

al um na per gram of support. In sone enbodi nents, the
waeapposesohas an al pha al umina content of bel owPOI/1S2004/042088

grans of al pha alumina per gramof catalyst. The

cat@gl . 0.

or astB oS hlfloBAlThC TR Ah AL PRa i df g cruce
feedl with the(foOAD tatghyaina asémhtumeirba renpa lfios) 3@EA0QP@MBE380 °C, or

C I In. so enbodi ts, the Colum 6 netal
330570 i sttt OER BoBr e GoRgF M oy have a TAN of at

mo@RWOOH LR 8094 &t mBytOb"o@a%ﬁl at Hfo@kﬁ)‘%lbﬁﬁberéﬁ’cggh{lﬁ@}i ng&x

be rélatively low (for exanple, om 0.0
Hychommeliatlén B0 B range fikon 3EE IV jmnhed0tNe’/ar Lictel 5-25

t tal yst. at
B abE R b S it b rdt Y RGO R o6 4 s 80%vey most
809@ th Rkt T0vet 33t §GR, Awmoshebrd) ¥eaERR lu@bﬁk(ﬁaltl\yl/‘(f & content of

crude feed, in sone embodi nents, nay be in range
thef:rudqfepdzoneAns 2-15 Nn8W, or 3-10 NnBW. The crude

P Oy R BHE bl AR5 15 5 405 kot

metaliHtin 8&%1natﬁoﬂmﬁh a9k alofmiad SLEI?‘E) tt. DQRofrth danystAds @fpore size
t.he crude feed TAN of the cr product may be in a

dlstpqug@ Withh e domnore diamgtep gf @t 1@@‘[ 18P Ag apleas 2138 A,)at least 230 A, at

leasg 256 1%;5?' ) CEE (Hjx[e zgt nEgs §d)(3( etos%lpggst %ﬂlhrgh%glfl zgt lg%%bq grams,

at lenst b gsi}msl, or nmm 0@99 (gmn\m @hhéﬂaellﬁrhmb@eagmm éfsupport. In some
S ort. The si tal yst has a pore size

e BRe s SHOG LS 20 e A ek g bepicH granpeefsipha

aluriliﬁlg phr g STRARRIDPEH M&s%mélh@esnﬁfjéoﬁlﬁa@?ﬁ é’%blztg%?ﬁost 0.1

ore size di'stribution may be  at
grallnea @olm Gxnetal(s) meagtan?6caalystt andeh tast3IDOON; grams &f Column 6

uppor t ncl ude. | east 0.
melgft ner et Y eAl<g BRE e b iFbit i Bl Bpctily ave
mollys@e‘;ﬁlmodna/(g&@@tenor at nost 0.99 grans of theta 4

al um na per gram of support. The catal yst may incl ude,

in %%%ﬁﬁ@épm@; nej hydrogien aiptaks|bythe Srude fest (negy bawglatively
I B a [340pam
low R Uhuble b ol QTN P03 s hume 2SS 0RTH" PAR 50 Nim* )
whmﬁhatr@de) ferd ds @mltaa:mal \ﬁlﬂﬂ’efeaiflﬁsaatﬂ@ﬁt = aaﬁmpéramlad ﬁélo alyﬁhge f6rom
t he. no r ratio o tota um
310K 00 Ryt D T0c g from Trafs reyNseyqxoenrm@ e
feed 11il-son?eoemgod1196nt9 rm%r i ar}a‘ﬁgé fg@hﬂl -900 i or 3-10

nmet al anadi um meta( )
Nma{me Wbd: yx.‘rude pmzthuatrm‘b@;ced [ﬁuwg:stmnact\uﬁdm trhée feed dathf the fifthsatalyst

th t te
o A6 LA Db e o B e
of tR3Bu@ORD CrANBSS thy 88 SR AUBE BKE bEYh 4§ RRcE HUAE0 b@ﬁeﬂl W 0.05,
be in a range from-10 NnV to 20 NMBW, -7 NnBA

or 13-NM/, or -5 NnB/nB to 5 NmVnB. Negative net hydr ogen
Uptlﬁl%grte{n’? eI%BSdm}%gl{sC%]lxﬁlntthg g% zﬁ%l%%to(gmahoc&??%sa E}qp%lﬁdes Column

gener at éd
5 mexam)amﬂ Colurhf 6 ngstal (9 irf @Rebinhidh WhR tisd thefd ab@hidb ¥Ghpd¥RYThe

smtlgge\i/tgl@;gtthgsAy pglfe s?ée dr}?t?&ut?o%(ygvltﬁta nrqreDdSi;n g(%?dla%getgrn osftat lece)lg/t 180 A. In
some embodiments, the median pore diameter of pore size distribution may be at least 220
A, at least 230 A, at least 250 A, at least 300 A, or at most 500 A. The support may
include at least 0.1 grams, at least 0.5 grams, at least 0.8 grams, at least 0.9 grams, or at

most 0.99 grams of theta alumina per gram of support. The catalyst may include, in some
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10% or at |least 1% of the TAN of the crude feed. TAN

o f the crude product nay be in a range from 0. 01-0. 1,
WO2®2/06:306, or 0.03-0.04. Low net hydrogen uptB&EUS2004/042088

during contacting of the crude feed with the fourth,

em‘tIod hdhts, Aol gﬁ@%lﬁgﬁ%l 1¥1§1Ialé{?eaﬂﬁ ?:%Mlj?% A¥E %f a]t most 0.1 grams

qui rénment roceSS|n
per gfandmﬁ:ctan{]jysa, amid Ll Eastr(b@ﬂﬂdtgrarhﬁdbf (D(Slumﬁ:é piesd)(s§ afid Column 6

tr ortatjon_and/or treat nce _producin
me‘fslﬁg/psf #SC&@X% n W&rwg@ﬁe ‘“élt%gléft rrgplgrﬁaw af %%H &olpan 6
metHiSB 96ta O ol WA LABAI nfly Be B LLRESHIRTT. E2RLT- QY BF 34| In certain

processing costs. In certain enbodi nents, 4 seve
embodpeentd, thea@allu;rmtS htebisenanddivahad ;&Etcg>lwms6 metai(saxhre

ent | u 6 netal (s) in a range from
md@fg%ﬁ f% ’ﬂ}gﬁf?ngl of Columm 6 netal (s) per gram of
C atWhé/rﬁhe chidR f6&d 19 @Bnt@ctﬁ@%ﬁh thessﬂi‘iﬁlc)ﬁl@ﬂfﬁlé% @é?%éi’imre in a range
ungsten. The seventh catal yst Is benefici al
fronpab&-a

g9 ?@; féomri%aaéw °Edactirom 330- Sﬁa§CanWINdm¢ga§tupm®tby the crude
TA t
e B P BEGR r S C P R PEP RG A e

Nm¥ev ens Noe*ahal Megaiveny: RldsehepRe e nelindicatiss Eha@ﬁydlr% en is

ot herwi se descri bed herein. Selecting the catalyst(s
beingfgenpriatedAp pity.c g Frdepwdes prodyced fignopentagtiofighe crude feed with

o t
e AL BT B 8% B S MBI ORG , BEREBR M mos
10%, @k at e 12001 the TAMNIotht erde Weidl 6 208 b&'ﬁhep&rﬂﬂ@pidd&& ay be in a
the cruyde fee re not SI nificantly changed. The
rangeggqu.p;%ﬁgo Lr%&egﬁlso%”&% ¥ have enhanced properties
reliahi N8 hgerog 1R @ABhg & Hé’cr\p(?e f¥R4 Giith the fourth, fifth,
accept abl nsportatl on and/or refining.
or sixth eatgpsteeduceos thte\mrenaﬂ reqirementt &l hydtaednndwinggirecssdg while

profi A L R g s R derrsnedia Beaecs Hegusggnt aince
prodiicaig dn/or &andRasdg lﬁfd@&g'eh'l@cfbsﬂff rhﬁﬁn%ﬁg BlalshNeBhyd@dgen in a

| east a portion of the iron, | east a portion of
progepedficedests ovgradl ppcassing ee®t a portl on of the vanadl um

in I{l Q&Taﬁﬁ ?%%?ﬁﬁan%ﬂ nge\}%gth tﬁée (%ec‘dat&ig?i: gr‘sgvgnth cgta C’zgas a total

Ion 0 eroa bns are r

conﬁéﬁf ﬁ@ﬂmﬁﬁﬁ sl 9rin ﬁedir!getﬁloﬁﬂO 0001-0n @&Qﬁﬂﬂs%@hﬁﬁy 6 metal(s) per
i ments, inprove |lives of the catalyst
grars QiiFes %?Ithh éF heCwpp éynf‘aﬁl 1§ pelyoferyan pre@r fuialenp TBgseenth

catal s%(fsl’b%ﬁeﬁclleﬂ?ﬁ ?%ogﬂ??g gg:}l%d% é) ?'?Hugj{ ﬁﬁ?tt hdd 4 ?A"fmgfl eﬁrmost 90% of the

tability o product m xt
TANmfthegnpdecfe@tm ng rray all ow a contacting syst em t 0

te for.at le nont | east ths, or
at GBGmEPayRES 5 Bk i OB T et 48 SEVeph
cataI}JB% BBM18Cbd MddE ai¥For UsedTRY i8 BiHeARRe B sGRJe8 Bbfsh.
catal ysts may allow reduction in at least a portion of

th eSeNmeg the catalysi(e)agfithia amdrcaﬁ@mamif cortienlldie eppitiig emdiions

ea rtio
may oW R 8 pRAE D Be Blochilds (R T AN p B seiided roRpues
charigedtrelevd thithaiéradé feed AMile dthel fapertids BFRd @OdOfeet AR not
resi due, or conbi nations thereof, fromthe crude feed

signifeptleclanged. Photsetlting srude productapaydeayeeansed reppaestelative
to thAUh R OB éHd?'t}{Hs,nl% hO& a%ée%?abh fof trgnsptorl]‘%tlgrrl lé'qu/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

59



10

15

20

25

30

feed/total product m xture during processing (for
exanpl e, maintaining a crude feed Pval ue of above
wa22®5/06680t er nat i vel y, C5 asphal t enes, TAN and/PCT/BF1004/042088
gravity may be |ncremsnt ally reduced by contact of the
nickel, Wil&/ok Sﬂg atprartg)?xl GaRLA i %ﬁﬂec‘ rulif ?ec%)éaln't}eyrea&ed gaefore at
n’crerrenta or Sel eetive Ran ge properties
least hpoﬂmndnéhétemdttomﬂnahé awdd faaedatea’edmetdy of the crude

feed/t ot al r uct. m xtyre to.be maintai ned during .
pr JEERERGN Bl éﬁlﬁ“&%’dg{ih%%%l%s’fs Y. 1 308k eabeiepts, improve
live§ 9E&E %bﬁﬁ@tsaaﬁ%? }he'@ébﬂ'ﬁ? oP AR dri RYREIMRSL ﬁr%ﬁﬁ@t?ﬁmﬁue
series of catalysts. Such positioning
Impeasteaient of m@}alad;tllrf@\an#mmmmgfof thegh'ud@ f&dﬂbﬁat pmvduqhmxture
cont am nant s t am nants, in
g picessiit i TN & SAR B DR B e RS ot least

morth@ Bt hi et nyeamn&w sl dceeht STt c&ﬁl%lﬁﬁtthéﬂ:dﬁt&trtﬁg zbhe
fII‘St cat al yst al OWS in sone enbodi nent S,

r erféabingfongtof badegted @tqdmts ey akbdw Medugtipa in ateh@stal pogion of the
2B P EPOBEG S GIRUP s, RIS e metals n e
salt€ el et Scitld) at st SYokRdh oflkie EMEUH¥ALY BASconREBOTo TANOAR least

the crude f eed. For exanpl e, reduci ng at |east a

a postsen pithe o¥sidms, ersgRbinatinesthersof, Hong thajeude &grbsfaag other
prof} Qi dUthe e raFe'chl%}ég’ (DBiId REFANAS: hESEIRD LRI Srude

uggrng o pOSI OWNStT eam
feed/ﬂtbt& product mades duting bmﬁgishlg({fortekﬁmpldﬁ eabihindgt 4 agde feed P-
be opera $ gﬁvvl thout re I eni shnment of

Vaht,eafff g?%angh%%?th agnhaltgnes, TPl gravity mey ke
1ncrEI"n@1'i@a.flifI Fedabaiy {2t BBte chide S %ﬁﬂ?&é&t% Eétﬁ%ysﬂsn %ﬁ 3Bty to

of one ‘or nore catal ysts positioned a
mcrellncmally: andibyssiectiTélyg chango prbpeicalof the epdaftonay dkw the stability

orthqrade ERpApefGho e PRt To R P SR REMEPLEERRE” 11
. f eqkb@t @3mbbaRHAG!, thiffitearlpat #désdrﬂ%d%@@@qnéflibﬁ‘pé/ﬁﬁc{rﬁh

and/or third cat afyst (s) may further reduce
upsiresgrueka sdiies ebpatalyiets.oPuaki positiveing e e fitsh catalyscmay elﬂnw removal

of hliéxt%?l%cﬁéty W& ghfc%lﬁ{a?l{lhant% rﬂge,/tﬁ oﬁtgﬁiﬁﬁ&ég r&gflﬁ)? rﬁ{e?ﬁg in metal salts of

gani € acCl

orgaibaddsyevhils maﬁﬁﬁﬁhﬁ@th@ﬁablh@’ sftthidlervide Q’échotdil ptchﬁcﬁlﬁﬁ@lﬁlé
cat al yfst(s% and‘ or the third catal yst(s) may produce a

cr Ud¥ friesdralnt atlovss sutaste smbadipentshior 1qiaval of aidgestg portion of
Ni/vAY, re%o%gl%%giléwggﬁ%eﬁg QEI%B{/?I ofch Uﬁ@rﬁs by r1b te to a

content, a reduced content o metal's 1 n neta
deciehsedn dlamniife oéoﬂfas catalyste duthe dyssaphal domtasatnma tt]mmqf ﬁom the

it t h f | at
erodegeit e o S5BEEr (0qiRb PR BBOBERATE cRHB hen e (i e
feedtaD bﬁidﬂbﬂﬁu&ﬂﬂ@ r&lA@RI th itfeVor@de fe@&uﬂﬁb‘@sepl{lggﬁé oPber catal sts

product m xture during processin The second catal ys
posmye%@ovw@emnom@dhum insegapasshe bng%e@f tighe ﬂletdwtas@n@ sw;tem may

be Rk Lt R E S Tal o R VBt G Qs bryiPH g€

Nl/V/@‘Btfﬂﬁ?ﬁ the@raderfesd hends sdife SBbdiineAtshH RERAE A 1ifS @0she or more
during. contacting. Conbinations of cat al ysts that

catafysts nosttipned afier 4bq st etalysidr ogen during contacting, and
ﬁ)a/ E@gég%‘ﬁldté&%ﬁ}’sﬁg)t a%la%r the' tﬁlra tCthXﬁJS’é/(S)l 191%/ Bngﬂ{loﬁ)ed downstream of

the first catalyst. Further contact of the crude feed/total product mixture with the second

catalyst(s) and/or third catalyst(s) may further reduce TAN, reduce the content of Ni/V/Fe,
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during contacting, may be used to change sel ected
properties of a crude product relative to the sane
w@e@pesdsdes of the crude feed. For exanpl e, theCT/o82004042088
catal yst may be used in conbination with the first
edG@t duSons t
e S L A i dor L 2L B B R im et
Salts:afeﬂgymp@sl)isw change sel ected properties of a crude

or 5o stey et S AR A tirate BEPGh hiepand catalyst(s) andlor
the fmtdua@dlyytogym@y pﬂﬂuf;@@ hutie T@H/t@tﬁpﬁléﬁﬁct%ﬂﬁ'r% fhtab/h aH‘?educed

order and/or nunber of cat al ysts may be sel ecte
TAN; araduged sydlor merr@geemdmsngmdr]eem mathaded .cngemﬂtef metals in

o S S0 AT B b s Db o

condjniettiohé ﬂfe&oﬁ Qe to thelespdclive gbbpeﬁfes G {HRI ARl OSw
t her eof of the crude feed to be nmai ntai ned mnthln 20@6

maigtainipgthe stability pl e srusisdead/tetal pfoduptamixturd dufieeptocestiing The

sl TN NG Bpol e RSRL! o0l phAGHELUER BRI S upsccam
ofﬂ&ﬁhddcmeaetoﬂadacmswn i n net hydrogen upt ake by the

e ¥ produce a crude product that has a

b0| n%’ ngn% iypsydregenite spasi Fﬁdl e@ntactng penep sinds fegminimize
f

ARl o B SRR it AU on o

relTative to
hydtgigen dhiringheontactide, qud ediatytstsithat uptake aaslativaiin Bvgenmbynt of hydrogen

curipf eBlyp gl Bras I8 0o 3PS eR PUBREIAOF 80K PEioei relgtive o

the %&I}ﬁ@f)érﬂ& @ﬂiﬂ@éruﬂ@Yeeal FOVeSRIRE tﬂ'lé’ﬁ)u?tﬂ qettafg?tl'h%r be used in
hydrogen to other contacting zones and/or

con@maeen wiid thefist edtelnistt, spewdenatalyst(sp fthitheatalysiy fifde datalyst(s),

T T A TR E R ——

whlkeaindi}} yisnginy otes propeids bEMeichudeHyel @Qﬂbcﬁ@)ﬁnﬂﬁﬂ%n%@o@ While
during c acting of the crude fe with the fourth
mal%ta’tnéﬂ%’r“?%é%d /il Hﬁ%%ﬁebihﬁ’ayT hseordraland/er membey of hatalysts may

be s@l@&%@ﬁ; #n E@'}Egh}@g% ng ;E/:Jkggﬁ} ]%q&hlﬂ%gnﬁ s %rude foed /total

cat al yst
produgusiatalityt Mmimalfﬂeohvydfn{)gdnh@take atlowk e@diue |clnt$1@l1'f!9’ GO content,
rogen mnay.

h
aist R AP RER AT gt s TreobutohebERahAT e g ol ek Aphigtained
w1thl1r[12@%$)tf Ak Bshe6NY hroperld Gnd &%@e el whHAMER TAN Kl dPor the

2B), drogen may be generated during contacting in
viscope Qf auds prgduadneat(mhest 9e%aipheTANomtlAc thengsasneof @2 crude
feedd N FIG 2B), and hydrogen may be delivered to an

addi ti onal contacting zone (for exanple, contacting

Z O Reddckiniin nétlHedrotBh upakébdine@etdedBed Hlﬁ& pfo?lu@@éz’&’iﬁfe Pr8duct
ow of the crude feed. |In sonme enbodi nents,

that h@ﬁoef brjine rangadistipuben sisrlanta aboilingpoirt élsfrib@nmmbf thecrude
f
feed e B TN LRRRL R Yt o 8, SLACKSA, TROLLAN B e

crude pradugt mamhla@ bmmhmfgemyeeleﬁvﬁu@@man Gmbane af EQhpRXBEPHR

e 102 in FIG 3B). A hydrogen source nmay
amnﬁ%ﬁggp% therd q first additional contacting zone in

a Hydrogen generation in specific contacting zones may allow selective addition of

hydrogen to other contacting zones and/or allow selective reduction of properties of the
crude feed. In some embodiments, fourth catalyst(s) may be positioned upstream,

downstream, or between additional catalyst(s) described herein. Hydrogen may be
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direction that is counter to flow of the crude feed

(for exanpl e, adding hydrogen through conduit 106" to
w@oemwsaet3d)ng zone 114 in FIG 3B), and to a sSecPCiUS2004/042088

addi tional contacting zone in a direction that is

genea%%utﬁgtcoﬁacﬁﬁgteof%@wueé féeg%wﬁnﬁg ?oﬁﬁ%tag%s% %ﬁgz%x%gen

drogen through conduit 106" to cC
maszbﬁnéelns@&dt tn th%I @ntRBYg zénes sorenchudedbl adlitianal thal yhigs)r tihe

.cat al d the sjixth used i.n seri es,
el b uhdtn s SR Hoa e S ot spmE he
emtSddichént§, ahalidBlery @Fthé/ hf@o¥&l Bay bd, aﬁmﬁﬁe&tﬁl tH@ld ﬂ%gw%ﬁv te&ude

fourth catalyst with an additional catalyst(s) my
feedfeduce TAN, reduce Ni/V/Fe content, and/or reduce a

ent of., netal .S salts ni ids

Cot S aBh B AL AR RSl RIAS, B SLAB! B Shyaropen may
be deatrattdiue@e Rostatialean BRY calth@iMoGbhe (foP&QRGIS, 'cSﬁta@fmé Péhe 102

crude product to be only changed by small anmounts

in Fi@| 28), @@d hylrpgrn mayrbe gelbiseaditp & additiopad cema@rmgfm (farrexample,
congagmﬁ:%g(gjﬁolqﬁqﬁn%l ngi%)viﬁ a%l%gt%netﬂgt 3% ﬁﬂérh(o tWa(%f g 8ruraa¥’eed In

i'n co event cat aI st u
somepEsibodanerdts, ol liydeoghavilist magive seneiiicht Wil &ie)ﬁ‘dw 6Bthelayd®: feed.

a total content of Colum 6 netal ( er_gram of
Alt%%%ﬂeﬁé 0 a piackedrcqpfguiptiozhisec. doreKam: ptm S@‘va?r@ hygregen may be
geng@%ﬁ%g%gﬁ%t i ()&?Eéﬁtx&fn e gfglv athl O cBhta& %en 102 in

per r am st’ream
FIGc 3Bal fdtydraghmsourse mguak delivened foar fiystr adtdi‘tmmal dmtatommlglzone ina

. content. of | u 6 tal (s). in.the ream sevent h
aireg it Fitis Soupterp Frutal e Sobt fradleorarobiv g RErapyuroush
conBf 108 At Htackiah 2biS114 thFISO8E), aRPRM %Gﬁ@adcﬁtﬂﬁlal contacting
position of the upstream seventh catal yst and the

zong sy direcsigmikas ieenmauent 40 (hstflovagf the crde &eddtor eirhmple adding

hyR8eh Uiy TR b A Elt I AL BRI a8l v "y

al lTawodt hﬁfbo@ﬁlﬁh&f tHeeBudh cithlgsiantde Prdualyst @chRe®@R dries,
ed by snal anounts rel ative tothe sane

h
eith%q, gﬁg the; f@grt}@)patalﬁét bg:pws?r%@ of thesixgly ey e, orvice versa. The
corrfb%a@foh%? kne f%{ﬁ?b Eat&l ?(ng‘ﬁl a;@cﬁlraf)@a{taﬁ%tgz Htag @%{dbucA%lAN reduce

aV|ty resi ntent, conten I nat
Nl/‘t/ e rcentfe)lt afebot la:dtlceo?f cdnlmlt of nnd’eds‘le acktalishlts (bﬂt&gams teidanwith low

and %ﬁ'ﬁ?iﬁr eaggi vgné\wesat P st s]tl}n%%%%r odyce l;{?g‘gller
prof)'@i’ﬁés o1Qfe crﬂ&e ﬁ%ﬂhot%@ %e offy Rbn dée%@ﬁftsnﬁ%’aﬁfouhﬁ%ﬂﬁ% 8] the same

crude f I n sone énbodi nents, the TAN of th
PTOW@@@fﬁhfe@rud%ﬁBeée increnental ly reduced by cont act

= ARG, DT BRI Sominacin

TheGaVatly Sitallyst fsed ﬁps’ﬂﬂ&aﬁnrﬂdm te dodReddt QURth cilalidt GB3NE0E a total
@ro perties relative to the crude feed, and then
con

sheldealumn Gmetal(# pararare of getalyploth rorangg FpmAF)001-0.06 grams.
The st Ee‘}eﬁﬁl‘%ay? fq%g?tﬁ\%déj otal cﬁﬁ“teﬁtr olf%eoll]? s %étal\g'tst) per

ange propertie Fniti

gramrocﬁduwhétreaffhevahh kathlyst, that Sdaqﬁﬂ td AN at e (RfeRs @itdl\cofRyit of
assi st |g mai_ntai ning the stability of the crude
Colyrga §/meplsy) 1 SRR SEVGRE Caipsh gr 5tlé@5é9@ﬂrggam$ Af Gehign 6

metglggta ggf PBH &6 cafa®f ])ﬁsstom%eeln%'ﬂ AR &rsﬂf?)ﬁ%?'theqflpstream seventh

l'ySts i'n conbinati
catalyst and the downstream seventh catalyst may be reversed. The ability to use a

relatively small amount of catalytic active metal in the downstream seventh catalyst may

allow other properties of the crude product to be only changed by small amounts relative to

62



10

15

20

25

30

with controlled contacting conditions (for exanple,
tenperature and/or crude feed flowrate) nay assist in
WO e@ao6a3gl hydr ogen uptake by the crude feed, PCT/US2004/042088
mai nt ai ni ng crude feed/total product mxture stability
duri . ' ' nor ropert.i
the QS FHEGRAEL Bue o8 (RPROLIP, PRRIRELTRER RYBRh HeRRoatom
contehit) PP igiaddty plesithe canemev GOadntest, abicbinbinatiords thiieofr ude
feed/total product mxture may b fected by various

phi=etact ehthe sruds deedrwith the épﬁtf%%gga4%§?fﬁw 8¢VepHoipdys ts may
' i f 0
R R S o P

, or crude
mosp i ot atileast He of thedBANexd thiet avtudd fepd.obhumimendmtiadiaents, the TAN

floccul ati on,of asphaltenes fromthe crude feed/total
Of sy GRS S TR b PAReG T GOPAE b A8 A4 he
dow:r‘l cign §e@f€%tc9fa?}istﬁ'f&@ﬂ&rhpl@ldéﬁrﬁﬁc? of Bk cERIEFLNANIR BRatalyst to

ereof . At certain times during the contacting
fornpen indiggl ctude prodwewith ahangad pfopertied eclfiteesdio dini¢rode feed aind then

ro t. Ln.the crude feed/t ot al roduct, m xture nma
conBH RS inifbt bitGe hHE WS RY aitiond FRSYS e Proshish BielRldg product
with HRnssdsi8péraediclfivato e ddsitcridodroect L NERABH 1 UerddGce TAN
formation of the crude product, solubility of the

increwetgaihemes agfistinmagiaigias theedetaliy/od th edftadalgroduse
. | .pr c¢t. in the crude feed/total product m xture
mlx{ugég‘ém?go&gﬁeas%lé%l For exanple, the crude feed nay
Coh 8be epbpdineAtss cdtdldt seleetichadndir @rdef of baalgsty decdmisightion
t the beginning of .processing, As properties of the

witl@qq%rgll;%wtqgﬁigg ggnctqn@}s (ggggﬁﬁqngl,e, tpp‘m’erqggp@n@gr crude feed flow
rate)z‘%le CIRg ﬂ?feduahg gk%gger%ipgﬁ&%ﬁﬁkﬁﬁg ?’eetdb@]'éﬁ%iﬁing tﬁgﬁe

onents may €co ess soluble In

- feed¢totadl pradeetcthixwira stapiliggddringmira¢assieg, dnd changing orst @noes properties .

eed.and t he tot.al

*of B S B e et G Bb P PR FaER B Sabitiy of he

crude@tetMotdl bYoubenoese iy Rla$Rcle8 DY hvhribil fHASsGEPHSing from the ..
feed/tot alqyﬂ oduct m xture formng two or nore phases.
crudedeertitorad prasfuct mixtyhaBhase separaingimay oreaybest hiodorofxample,
. 1al t.enes, ¢ eyl nconcent ratjaon. o [ fee n
11150?1%)@%? otlgflbe dplﬂ“:“ikf Eg@ %x}d or cgﬁ&ée Cergclil.ﬁcé ?rlg {Cl)l% oy Jec oe%t%ﬁaé Hfossi?lctamg(ture,
floct €tisn 6f BphdddeLiéhehd dride REd/an8 @odutdiextafe, pl€ipitation of
catal ysts. Additionally, the efficiency of the process
compgperpiirpmdhe egde ﬁ“@ﬁ/t@ﬁlgmﬁwt i giyEs PEEPIRbIB QRS AReredt. ¢ he
Cr Yt chGad A Rlinp ARG MXbIER, HRYRENAEEEPSA S Red
produce a crude product wt esired properti es.
and/Dutdtalgpreduet asthe ngide fded/tGalabdect afixtunemey oldmgt e ddthot al
roduct mi xture be. nonitar and the stability o
confHE et bREbE tOrRuBIC Bhe CRAG S (e e Faad et fantes due t
fornPftH T theBrid b8 AR YsoRBilRT S L BRREmpbi@tS 8 thY crie Feci3hbRr
that is at nost 1.5 indicates that floccul ati on of
compepérds olcthe sotélmoeduchi the omide feed doigbpredudt nyixmee ignds tolchange.

For beiya e bt e eddndy Bl SimpFRR P tp RERIGH g orode feed a
e B B T e g e
MCBy bd asphakignes. i-salye. b combipations theyeeld.shelchypmentsingy, tephio

sy BRI BRI AT AL SRR 0

feedcatidahy sl pr&tuccoaP torat twdihaidianeof bectulingdible & briegother.
of _.contacting conditions may include controlli nfg i
Solubility changes may also result in the crude feed/total product mixture forming two or

more phases. Formation of two phases, through flocculation of asphaltenes, change in
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LHSV, tenperature, pressure, hydrogen uptake, crude

feed flow, or conbinations thereof. In sone
wepdpsaeasent s, contacting tenperatures are contPOI/USH04/042088

such that C5 asphaltenes and/or other asphaltenes are

corf SRt o BB LS ol s o n Bt o

reduqetthk Bfearfhe or mioghefithe catblystsi Agditienpldy, ahajefﬁslemyof the process
sul t or mat i.on of two hase t hat y reduce, the
ma, BEfiped) ToF X HEP Grrge AR O A O GLHAe Hiog Brluct mixture

maﬁﬁgﬁ&fesﬂak}ft% ;ﬁ)(f)dlfégﬁ cﬁxdermcﬁlc%nh Rsitl @bysliss, Control
contacting tenperature and hydrogen ‘upt ake in

c o nipinizg proeespingiihe Revabut cilthestrudel fes ditothlagtothart edixturd hayse

t.ne hal t.enes,to be red c d.,while t
mofited B fHE MBI LGt ProErmRgHe sy Sl chite Bpdro et
mixB¥e Wity bel d3scs AL Tegre@ﬂy e Slue 6APIAE hdi01 8GREEdEQRS are
controlled such t tenperatures in one or nore

flocenlation of ?ﬁ@h&l@ﬁé%frmyﬁh%@rud¢ feed rgémrallx:p@uaﬁt ilfithedt-value is initially
at legils{ { graﬁﬂtsaéhegglgfélr% bl rlflcrreee% rI I(Se \f\gln%tllvre a‘%ﬁtflﬁ éﬁ)lilﬁi @%ﬁggﬂ thep this

1nd10f1te§ tet ﬂi‘eudﬁleffwldé teﬂ:ﬁt&lelWtﬂdlé(‘durﬁﬁgkbﬂﬂé@tmgﬂ‘@uﬁé fd@/total
feed enters . a first contacting zone at the start of a

proghich saxtare skability s3s asgrssasdcy l?rgahuerm@f he enirolled by gontrolling
con%a%ffﬂ Eéﬁd‘ﬂﬁcﬁls gehe%tl&'l BPéa s% P ts%fé?tlgeo&aenr%gﬁatalysts, or

cont cting terperatures r exanpl e
contbemqmenathoreef $inhradntrelting roﬁtoxrtmtmfgmoﬁdhohempﬁ fn@tude eontédlling

era re the tenperature i ng zones t hat
LS Sl mutiute B g it Fedieat fioHg Up R nakions thereo.
i rmatsomeRhdedintatst SSMALRAL MBpeRYirddGrd SnfrolleDdRn il @5
100- 420 OC and a second contacting tenperature may De

asphalteges andie othq:aasphgltems amem@vemh@@nﬁmtalmmg mwMeR @@tent of

e ST P A AIRELALAS St Dot

con@ictad @mpehdted Mgy fdsils in fRMbaGT d)ﬂ”tgvotpﬂmrtﬂét Wi rodiRY IR
different contacting tenperatures nmay reduce TAN

stabalifef of thecsudssfperiiotsd meadugompdie andfopliferqfae or more of the catalysts.
e

e L L e L e

desaited heredf Al tha @ a)sphﬁlierﬁs phied tednedredlecthe MCR tént@ipe the

n,.the first and sec ntacting tenmperatures are
cru‘igjiée%%‘ﬂ% g@‘gﬁ‘ R feﬂ?th"eg f’@%ﬁi‘ﬁlo%ch ot her. For
eXaRrbMe eﬁ‘ibf)dh%htscc%lttébﬁhg BEnd25Hs ef?@h’oﬂti?)ﬁf el 9% hdhdd terﬁ rature s

cat al yst (s) /or a fourth catalyst(s a seco
in og® At @Ot cmgtazomgezqmy miapi bk ldtféermth é]petmmglay dtf(ese)lt temperatures

aloff 5 58 it LR Shed SbRTGE FRye DGR BE A B he

crud@08ed)otal pedtiuaichix@ire! MBe 6fubd @eeﬁ%ﬁ%ré DfitshBorfthdiih zone at the start
contacting zone with the first catal yst and/or fourth

of apseaEpy s fiatt confactinggprapernianpistba mpepituroin the fiewebatecting zone.
Oth¥f Jolﬁtatcﬁgg %ﬁg»% attlﬁr?sln &%1¥ eéctaa{nz)) P% Ogld Rﬁ’feg% H}}eoﬁx gggr%}t)erat%re fourth

temﬁﬂaﬂmﬁd tecwsa)y @6 tietteperafirdsie c@rttaléiﬁlgfz@ﬁéb thed ¢ postidrRd after the
the TAN and/ or . Cs asphal tenes reduction in the sane

firstGoptietingernewielivst spataciing femnesntars ceadbeciarmange frgm 100-420 °C
andta%%?ﬁa%ﬁ{a@ﬁasgﬁ%%g%ﬁﬁé Baj e 1 a f Wfa'?ﬁ T1Yd IcTsbigh8c, or 40-

exanples o prep
60 °prd&ffarcat thamthe fastd:ostyaslh%mperature In some embodlments, the second
contacting temperature is greater than the first contacting temperature. Having different

contacting temperatures may reduce TAN and/or Cs asphaltenes content in a crude product
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with selected arrangenent of catal ysts and controlled

contacting conditions are set forth below . '.
wWEx@E66301L. Preparation of a Catal yst Support.P@T/US2004/042088

support was prepared by mulling 576 grans of alum na

relaﬁ% td 1%5 rIS’SIN Qg&r@i' tY1§t§ a%ﬁlt@%%@ﬁieﬁ@dﬁﬁe &Bde MGhb ggﬂegteg extent

with 585 grans of water
thalgthauanmuof o féﬁ& |aad/on Cs asphahcmedeﬂumlos,af amy) wites thd fist and second

hail3
conlgfif snfiRrgfits £ G SRR O CR st o8 o and
t hembreahdplResfint cOk&tRG zonb el ind@sdel 4 e éa'?al§ n@ gﬁcﬁ&sa fourth

of a cal cined support wth a nedian pore d

catal gp(s pandrhiecenrd edntasging @plpmmay veduds|othee Qatahysiés) ldemitbed @erem

te re was ra
e e e T R e e
may b3 F@r Cantha ldﬁfﬂlet c@ucw Red aetht Ifest SHRB@Ie. zohb ihURPAFst catalyst
i ncl uded, per tgram of support, 0.0003 grans of gammma

and/or fpnriecatalysh gbiBe Gighes tearpegtpR Rriar tiriontct with Apgot ¢rm1yst(s) in
e Bk T 900, A0 O L0612, NI ovction
in t]mmﬁdﬂckedi;'aém\&}:to 1HeOT AR/ @dﬁm gls asphattales p@luegy@hutyﬁg séthe crude

21 . ,The support had a pore size distribution
feed o 5 e S0P OB PBraBas 3 Wi B 796 of

the total nunber of pores in the pore size
di stri bution having a pore dianmeter within 85 A of the
E_X&Mﬂaﬁ§pore di aneter. Thi s exanpl e denonstrates how to

su at h a ore size distribution of
B R R kles of StnnaRpr SR loe g5t DipparAiont. apf sy siems
Wlt}aéeﬂ'éﬂtdﬂaar@ﬁgéfﬁérﬁ of catﬂ’y@@%h@t:blﬁfblﬁﬁ c@ntyéﬁ%b OHH"UG% &le¥st forth
Having a Pore Size Distribution Wth a Median Pore

belqy.anet er of At Least 230  A. The vanadi um catal yst was
ExaMfiP 3! Sr-epirdtitn Jiv | 9 SUBDOS! As%i%%(rglrzy%%n lgpe%arse\%g)g%&lling -
576|gnqm33@fh&1ﬂlrﬁdla\(ﬂt1ta1@n\€aalmﬂy@tymd T@Uhﬁ@ﬁ@%t, DP, BdHigdnQity, Michigan, .
0.sE) SRS Bl e S P B oL Wb eSic o dh iagies. The
resu?thré7 ulﬂbﬁnﬁg‘[ﬁrmg e§H@cf€%rtLro(1é€9 lg%grmﬁemg}?% glg{éa&ﬁ Vgé\tivgen 90-

vanadi um I npr egnat i

125WCY indobeipsdloined atgisted), ndich rdéuled 11@6501g?r§m@ 6f h @AlcRRY Sifort
hours, and then calcined at 480 OC for 2 hours. The

with zigdien ﬁ@re&a@rmtyrsq 183m-aThe eploingdisuppartivas plaged ik Limdberg
furn.%ﬁeg 'g{aeﬂgﬂ um éﬁ{é‘) ﬁ‘%"r%lgecf ttael OB@'I%‘(? & 99 rnlg%ﬁ?\frg%gd ‘then -

pore size SR
held/mttllns sange cﬂmr'cmhcpmsr ® ;dbalmttﬁdf supﬁaoﬁ5 @‘h&sup@oﬂ@ﬁcﬂudlfd@ﬂ pérer@i of

8 %gﬁ d a surface area of 11Q
SuPRR D0 ol g, Brmige 000k Eroms ﬁﬁé‘tph%ﬁluﬁé%s@ 0248 grams
of délthealﬁx‘ﬁfrﬁ §ﬂdz@ 98 158 5imb UF Hf%&l ag%m )&B svcf%%?ﬁiﬁﬂég]bg‘%{ Paé/yﬁirfractlon

apore di aneter wt
The dulapmtlmd a sSTihfase @xanpl & m@gmndart@talqmret haume e arsau |cmﬁ/gofThe

supiet o e e SRS Bireflagseer 3 A, with 66.7% of

the total number of pores in the pore size distribution having a pore diameter within 85 A

of the median pore diameter.
This example demonstrates how to prepare a support that has a pore size

distribution of at least 180 A and includes at least 0.1 grams of theta alumina.
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Exanpl e 3. Preparation of a Ml ybdenum Catal yst havi ng
a Pore Size Distribution Wth a Median Pore D aneter
wo@Rooswedsenst 230 A. The nol ybdenum cat al yst waBCT/US2004/042088
pr epar ed in the foll-owi ng manner. The al um na support
1

Jistribution

Wlt‘ﬁheMedim mm‘relfnﬁsttlbﬂast 230 AII Tha Vavmshtmi eﬂalyeldwisyprepared

in U5 kgt o S HopB P ot Srrgraty o methiod descibed n
Exafplo ethanslp ?égna@dw@%vmﬁaﬁnﬁn% aasﬁscq{mt e%t‘%?éréggy oc

wat er toformas urry. The slurry was hea
combping 7 $P geahuef VSO Withe32sgyhing of déibmizétewated AgltLiof the solution
%27 cooled to roomtenperature. The pH ofthe sol ution
was 5.36. The solution volume was adjusted to 82 nL
W tiheCiRinh 285potat1600 g mé?lrﬂi]LrH A WHIP R Vand Q) iffpABdtion
was i npregnated wt h denum i npregnat i on
solutiohyaged fior 2alymuts faith ozcmahaguatlhn cleicd of bHalC fyisewtraldoprs, and
dried r se ours,. and then caIC|ned
therggalGansl 589 2 fgrgga?ré ﬁww getplygt @alfaawsq grams of
SARhAOGH Pad f
van R Lo o R T RO s AU Bhadiom catalys
had raq:loydo&im]dmrﬂvatlam ysth ahaellian poe diagiezar odBSO Al bpbreovolume bf 0.69

oy T SR AT Loy, R ST s
the pore 604 Qﬁstﬂilﬁﬁfoﬁto@ hhdWHRRGImataPt 88d b Po&%ﬁ&éﬁwﬁhlﬁqo A of the

di stribution of the nol ybdenum catal yst had a pore
medjarapase dianwitathi n 86 A of the medi an pore diameter. This

ex o ar at.

me T S Ao AR M B ERBRIY B 3 st Tdne g pore
sizerﬂiﬁhblli’tldm(lﬁﬁh dh&ﬂ%@for@&aﬁbtek ebatleadBMBAL. Exanpl e 4, z

Pr. epar ation of a I\/bI ybdenurri Vanadl um Cat aI yst haV| ng a

EX&E&_& ::.Pra ! "v'eg',' ik bdgnum £ talysthe _!.x Poyedige Distpbution
withla M%ﬂﬁlé Poid l_jr}rggg_%ﬁ Mt&%ﬁ%ﬁﬂ a@%ﬁhﬁg’bﬁ@ﬁlﬁh ¥ b1 9BRas
['um na SLI|[¥|TJOI‘%1

pregarahiartiecifoby winpemeaeredno Thel elsnnmab&mﬂponn piepanreplbg tHs mehed described
. npreghated with n1vanad|umjnpre n
in Exgigls WA e et a‘gnlnlfr% &k?en%n fippregnation se} WEE
mol?ﬁ&%uﬁﬁﬁrdb@é@'aﬁb@ Qolatléif‘w%r }?r BFar&d byt MIMQm@4~ 263 I%.IJﬂS g&*ams

hydr ogen per %

rams of 309 oxi d

(Nfb)zi/sz@v,aﬁr%g @ﬁmm@é@%éllamm ¢iviBA) H.@nd. 2*7 g8mg Dﬁms of

ni ma._s The .s urr
o BURBAETeBIED e b BBl Rt ey e sty
washeatke e @5)#@%@1%%&1&)9%% Jofds. OPHB HeBRARbREVA Svas fooled to
second solution was nmade by conbining 3.57 grans

roomﬁmmrw The pibofythasslution wes dADz &t veltidon vothmefwas stjusted to
82 mP l{hcpen ?zrég s(e}cond sol uti on were conbi ned and
Safficien W zed water was added to bri ng the

COrMiteR@NiBe kLot 190 kbtbe) Was ifpr82natdd Wih YHeahélybd@um

mol ybdenun? vanadi um i npregnation sol ution. The al um na
impyegsationiodyfioat agedvipr b hewre withl opbrsémahaaiatiani duied at 125 °C for

sev%ggtgg oﬁ%‘i t%,g@ lg#l%tg %{] 480a°%eg)r5 E)urzs ¢ resu 1nghcatalyst contained
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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dried at 125 OC for several hours, and then cal ci ned
at 480 0OC for 2 hours. The resulting catal yst

w@omsasased, per gram of catal yst, 0.02 grans 0PCT/US2004/042088
vanadi um and 0. 02 granms of nolybdenum wth the

total upﬁ:{%? 8]; P(ﬁ’li‘pgl tRe g&g rsé%ezdgglg‘?lgg %@?{%@%ﬂ?@ At BT gst had a pore

dianmdfremdhﬂﬁét%f thé meanAoreldinmetexanpl e dem)nst rates t he
Tgaratlo f a Colum 6 netal ?nm Colum 5 neta
cat epnsirget Be preparalies of pSolyBh 6m‘rﬂ catah@tjhaézwg a
Cont act of
por a %ﬁi%{eﬁ@ﬁlt}% ﬁ?ehha&lj%%c%lt% ‘g’l%eft" g@ﬁ%{gt@ g ar r eact or
Exammm aPn:emiraadni of ®» dolybdenauh/Viaea dinne []ata/bast hawingooPak-e Size

Dlstglbgggg I@A{D “&aﬂﬁ’ trg Dlrre o f r %ﬁﬁ lf‘p a8 %ﬂ&i ’dl“}ltg; O;J Ig r |o Iu:] 9
mol ﬁzﬁn&%%ﬁacﬁ%walysﬁ h8s fn'%?ﬁx@@ el f@mbvﬁg n'la[ﬂxﬂ@xr mlahurﬁha

he reactor with "catal s and silicon carbid
supfo2Q prgpargd bgtthavnethdd ﬂasceubc«éinsExaMpls b, Wasegnmre@ayed vBihch

bi d bel d to hav
mol iR AP R PR BT SR sgtution was
madd®§ bmBEEndIE £ igfhms S (SBLBMB DS, 3BT SrablseAdesOMISE gftins of 30%

equal vol une anmount of silicon carbide before cgl aci ng

hydrogen perexide €HiQu.d)- herapsrod mmﬁt@amdm@n}@c{ME/hh 8ncp$.28 gesms of

. reactor.The crude fe f.low to,t eact

iRl I T Tt o B Y RbS bR G € B REsst b B of the
solidel. ITHe ®Ratedkblleh WaScaR&d foirofBderdperhfage. Dot t om of the

reactor to serve as a bottom support. A bottom

cat‘afepend salptianowiasompdsi Riecombining 8- Y4gawag) VRSO with 40 grams of

e

acoBGB RS0k Sl WP L SORRELRE Lot e
deiodlze@ wated twaks Iadkuddan byiing theacomebdh el sofaion \Iﬂih&ﬁ@tl}ﬁfo 82fm17t75 yld the

with 6? 7%.of .the total nurrber of pores in the p ?g
molghdeguiy Vélfl‘ilcillé‘ath@FFgﬁéW?%‘g’ ‘al%\o rldie 3 HwBe ¥as {npigepatetpwith the
molidch 1 AT R E Bai AT lop, J818 100 hOM GGkt Sonal agfaton.
drieth ek °Coferr schemhlmﬁrsp&ﬁd&hyrsta,lmmd dt 480€ Chfat 2howrsb@hegesalting
cataﬁi um na support. A mi ddl S catal yst/silicone car bi de

stqontaingds Beragra ahsaialysts 002 grans ohvanagiugy and{k0dgrams of

t
mol OIS bl RO T, SOl NI o
porm distriputicn ‘dlﬂaﬂmedlaanor@&ametempf BOGS. 7% of the t ot al

nth di but
o B R S5 PGP T SIS BoraA And g 5
metém@tamsﬂﬁuﬁngtaap@%x% detibion Sl tta Aediah PBR RhmeteLHRk 1ARD30

8 granms of nol ybdenum per gram of catalyst, wth
A the bal ance being an al unmi na support. A top
Eyq(a(x:natléa Y %Io/n?'ck bf Qﬁ'uﬁai?bldjewm reeeCz(t ?s 5. ﬁ% tu\;t\%ﬁar retactor with a

centfdlypositioagd hiemi@edll wes eqmq)ed With thamcsbatlpibs/ﬁi méatrea
pore size distribution wt di an pore di aneter of

tempayatuigs Hrqughont arsalgsideda Té}@ aﬁt@lygir bedorasfaenethbpliling therppace
bet en ?l?et tﬂg%%wellvﬂnt(iréngﬁ?er %lllaoq?}?e Qgétglgwﬁfl 'cgﬂafy's{s Yin& s8eH Srbide

na sup
(20- grld Stanford Materlals Aliso Viejo, CA). Such silicon carbide is believed to have

low, if any, catalytic properties under the process conditions described herein. All
catalysts were blended with an equal volume amount of silicon carbide before placing the

mixture into the contacting zone portions of the reactor.
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Silicon carbide was positioned on top of the top

contacting zone to fill dead space and to serve as a
wee@heetsozone. The catal yst bed was | oaded i nt BCHUS2004/042088
- ~-Lirndberg furnace that included five heating zones

cor | 1 ddl.e

nd BareidRBabe b B EENAGh €00 b tsadlig o ottom of
the Tdaetoc. aBidicys taabide mens pobitivakeiht blye battono dithe Rgictrr GRSEALS a

m xture of 5 vol % hydyogen su|fide and 95 yol % .
botioritBEh GLOHOR @te{f%%/%ﬁlaﬂle 5@5}%@%&1{%&2@3 vagpasifipned on top
of the Sliddrl &Fbid t&@ﬁﬁ%%ﬁ%?@oﬂfa%tiﬂ%&oﬁé‘?|ﬂﬁ%o§@n)ca%ﬁ st H&?A pore

catal yst (silicon carbide was hot counted as pa}Ft 0
sizet digiribgtianreitlod nedizal ppse JiamEenpe7 ady meth 66£7% béthe total number of

PorE B s A AR TR GeviDd POE nost REDR0 At B edian pore

diafieledli TH WRktoROht st cbitgine 01086 gléaiﬂs 0085 LI m.@fﬁggms of

in€
_increnmentally to 316 OICI:1 (600 OF) at arate of 10 OC (
niclgf pengaamiop gatal yFh evithdhe bdanasdeingrrasalymine snppant. ai ned at
316, 0C, f.or our, then incre alty raised tp 370
oc 4 o B Ao URong PR 1ASRER§ o, e fgped pEiod of the
botfdeiiéchtactiRezRb &6ink 1 ¢hiddlB €6ntH@TR Zdht OTESMIRIIEC ORIyt Bad a pore
anbi ent tenperature. Crude fromthe Mars platformin

size; digtribmiticn with a/mediag pregdipmetes pEA8 Ay wéth 6866 efithiefotahpumber of
. R . . . f - .
porf o o ERFAANHD Bahy Ll bt PRUBALA PF doodion pore

diarmetetrelHezeddlercalaist eordtainbd B02 ranihef gicketland €08 gydss dfed
t E the top of éhe react gr . .The crude feed fl owed
molyResyPer gAY PEeAialy sty Wi the balance Relse e AFIBBR PRIt e

COng éa@y&@ﬁ‘ﬁon@@&ﬁiﬁ%ﬁ@f%@g ggrg? é/ggﬁo sifiiidd %ﬁtt(}:;?(ge? c}he

_support of” the reactor. was conta
midgie donattig afnetth forond wipyohmciing tdve. dihe senoalpdt hag dipogesive

cisiopgant HSIRE IERLIBPHE Of Lo PO SPHBHS D OVHEFEYEt or
mol‘&@@eng%g)e'%'/ggné gggﬁalﬁggﬁ?t? tHe BaYanee Seihg Prithari®Ngl g 88 SBna

was The three contacting zones
supp@if-e heated to 370 OC (700 OF) and mai ntai ned at 370

OC e RS RS Pl A AR

andfto bdroshspreReps eome : TR /Qtdl{st bdd wradopdédintdODinkdbete Furnadtdthat
i thedw 388 QC (730 OF) for, 500 hours, then 390 0C (1734
inclyggd fesrhepwnmZongs carrespRpding inthg grehget 20ma.3heyiop, mydle apdbotiom

Con{;ﬁgﬁgszorsw%na%e%otﬁﬁf’%g)?gﬁt(that is, the crude product

gas) exited the yst bed. The total product
waslheratratdtsordte isulfided by agrddigug d gebese nsaparatsorol%lhydrogen

e -lj,quid separator, the total product :
sultit 583 yalof b dropRE st uns foten D daptizte gl T iserof ggscous
mixti}e Fér}’\ﬁ)‘hﬁﬂé WAE) FEBRYEAMyRY siBicHRERbIIL Ws A8NIJuRlU 85 parFBBthe
exiting the systemwas heasured by a wet test neter.

volupneolqatpdiestlp risaresratwigs opdweicouliacting sonaswksezneteased to 204 °C (400

o det er;m ne [ cent age ompon -Af ,the .
P) Bt duf Galngt® a8 REhf PR e SAPRAT8bE Cumt Pohuppsine
zon@elvet Mdede MRicitienlya6 31 89€ $6(0U °F) AP RReHt B °CC<¥50d2 per hour.
product properties are sunmarized in Table 1 ofFl 7.
Theontapiingzangs wats reaintainedat 3 o fefqsapdaes theadnerpaentgilnrpised to

37OQE (96(}“#3 o%lofjhlgﬁr anfl hgﬂil aft 4%0 °C for two hours. The contacting zones were

allowed to cool to ambient temperature.

Crude from the Mars platform in the Gulf of Mexico was filtered, then heated in an

oven at a temperature of 93 °C (200 °F) for 12-24 hours to form the crude feed having the
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content of 0.0075 grans, a residue content of 0.255
granms, an oxygen content of 0.0007 grans. The crude
w@e@dnetsohad a ratio of MCR content to C5 asphedT/E8m984/042088
content of 1.9 and a TAN of 0.09. The total of nickel
V, 4 I
proff SRR R EaAZ 1 ik BP Bt Tt o 2a e a0 By of e reactor.
Theaomctea@ed Heded tmpeghathel peeheAt VAR 1op a/cmta:umg Lohe, Inﬁﬂ@ltc: Rotheting

23 crude feed. The I:;1ta| sts |i eh be correl at ed
ong. POFR GOBHASERE e B DYtH SupPATL P thaggtion {Thesery foed ws
con{atﬂt%ﬁ v@ﬁx &Rh %k bh%tca{aﬂ}fs?s it 86 HasBse O%W \%g @@ﬁtﬁétm

is a graphical representatlo Tversus
Condlltms Wé:te' as fblbows: mprcosfErydigen gag foche crude fded grlovided toethe reactor

- was O R AR TS il Bt rneiie s Mg e,

TheZRRE ToNBt m%izoaemreqfeafearﬁo 3701“&: 0 EPHARbIEn A & ws’ eC for
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test l?‘rf‘ettéQE S %Qld%&) ot Wa§ rﬁidﬁaﬁ?%ﬁal?%@tf?ﬁe%@ﬂm%%tv%l ht ercentage
nber of pores in the pore Size distribution %r?
of Cpmpenetmsawﬁ;he erugp phiiductd SITha results histedrach avarages ef the dﬂnetxmmc:d

troll ed contac ditio roduced a
el Bt SRt e R aoNe! P RBey T Submarag in Table 1
ofm@ar;sured by P-val ue, crude feed/total product m xture
stability was nmaintai ned. The crude product had

r edtic@WIAN Tapledu e rnds ivpdust bash pengrany @daededoradiot,ursulfur
conA 07 AL SHGRT, 024G 0r 6985 S &l BLIatR bedd ' 0.0007

cru e resi Ue CcoO f an
graraonTlesdrudd piloactbad deathy OOMCR m&n%b%:g ési;ﬁ&ﬁdﬁ%s &diﬁé&ﬁ of 1.9 and

t f th de feed. Ex . Contact of
o TANGHE Gechorpieho ka1 tmmia TH MR Por o Si se -
Di 5[‘5}{6'191%}; bPfhe ‘e"attaﬂfs% Wl baPmbRt EoPhRARL B F' V%lgljtg??\%?age bed

Bet ween 90-18 The reactor apparatus-(exceépt
tempetreturm(r‘r‘NéABEﬁ)jvemmm tength of olmt mde fegd.z bhesjtalystaliasymby be

corB RS R RGBT R of B Carsy g el et CHRLE il o
decteld®s SAWRA BB i#€56&s. 18 d, Bk z@'ﬁ?lﬂbﬁ r&pre$eRfiof %E” W ABYT \)éﬁrsﬁs time

Py xed wWith an equal volune o licon carbid
(“t"x¥ou dreproreriet| dihe erudheed énibe contagtingfaones ddserlqupn dﬁs mqaenple

t bot t e.react The reactor was
Plog b Bbb v o Tau b I e RECHblcHag s e poliS B run
timeSiok b@lﬁﬁctﬁ@rakhrd& 1688 Wb shd fopNafldRd, abdBothdh tallyek. DREra
reactor to serve as a bottom support A bottom

majeray £ yha aitinges die WA efctherporttestiag zguescrnty cheaged approximately
20 ®OSHbIARE fjelémzeﬁpsfeab% V\}/&]ﬁT, { l)v'a‘s; 1%1551%% t%l egﬁmgl% that the catalytic

activity of the catalyst had not been affected. Typically, a pilot unit run time of 3000-3500

hours correlates to 1 year of commercial operation.
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forma bottom contacting zone. The bottom catal yst had

a pore size distribution with a nedi an pore di aneter
W@R00387A91 Wi t h 66. 7% of the total nunber por esPCTIUS1964/042088

pore size distribution having a pore dianeter within

. 0 [ cat al yst, .
i O BN, SETAE s I, S GELpi
a poft’i sii%edlstple‘atl@{ aith afmedna)oys tiamstdr fof tthleadd aBaﬁpﬁxdkhelklﬂ@nal

port. A top %tal yst/si LI cone carbide m xture
catabﬁfe)hawag ARNGES %‘?eo glabyiron wrh gmedian pye dsmetenin aé@qgﬁ@etween

90- 1%@3?\9 with 419540 60 85”91% t{%t%f‘ﬁlﬁﬁfnér%@‘ &E%t g'b%ré SEe &@ﬁl@hﬂ(ﬁ{

pore size I str UtlonWI
havidg alpateahaméteilﬁzﬁmm Afi A bf 66 dediaf pdsrh mmm vithebairollefl

con BBl 5o e B LR B
meabi28 GAPANRL chule rddachallprBdud Ol ek fhs ARGl The

gr ans nol ybdenum per® gram of cat al yst
crudp @rm‘ehaﬁeledgcedlmdﬂ Jsreducsi NioGhe camtbmtd@dm@l qutfgr cormme,cand

t t h f t t t to fill d
redufih S Re R sp YRl g Bk G, SHIE HedptityoihagpRE Voo
contb@astekk ¢rﬁa@p@dh¢trwb@©0% f1u ow&&hmqﬁopdaﬁésuﬁeﬁe EQ86 feed.
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Dlstf_{bﬂgi%n 9{?} LS ﬁgdlﬂ P Hlabvlbﬁgn e;ttae m.p ﬁBﬁéé B Sﬁve.%ﬂ IﬁfBl“O Zf d?lllﬂpreactor

aoTre 2, J, WadS 1 C tu e 1tuUp Ul tTe—Teacto

appalit@s (gxdels fﬁﬂhd nﬁllnbmeﬁdtcbnmugdsf dohexctin@henk), caalst sulfiling
Cont act Idd% Zone, bot t Om contacti] ng.zone, and bottom

hash psthodst sepmsatingdhe fal Prodiictansracthed af oradyzingihg cxudg product
weré/\fhE gaﬁﬁ 6D aQdribOeinGRLAYSS SEL ctatb‘fys? Was ﬁ?gﬁ Rlth Qﬁ( 9%1%9 Eume

gas e contacting conditions were as
ofsmf:omtgmbldgen gas to the .crude feed pr ovi ded to the -

r Nn8.n3 (1000
386 SR R A FrebtoTaves et e | gigeac bt Ao of
the 1%9&815 MR Badis Nl &dilled f?&‘l@ b8orh 2R AMh AR oW thAlRE dSifikon
260 OC (500 OF) for 287 hours. Tenperatures of the two

carb@imwdmﬁ@n@b pictbe hettam phibg reastardasatle ahel boiim senpagd A bottom

cun Sk A3 OHSRS o AU A R S BT
fornO&botkaan c&@t@cth@lﬂ’oﬁe 'Blikdbdthﬁm cﬁé@sﬁﬁd(&@ﬁ;@e 8k dikeibufi@ddwith a
hours for a of 1173 hours. The total

medinReee diamgter @& 1%é w@bé@&% ahihe fefal ey Rpres iythe pore size
distiFRROh 'hQ@fﬁm'boFé%EQ@ fer @1 hil 2 &OYER IHQA%?HB&G ta?éﬁ’n&%f T{xs .bgttom

aver age an aver age ravi

cataljut inolgded 0.4 & gsdnmgof rﬂ'dslebdanumeaqdr(b@ﬂjgranisaxﬂ mqkelrpeg gam off
rude_ pro 0023 grams of sulfur, 0.0034 grans of

Catag’f&r@’éﬁ tﬁ?)g%ﬁﬂcegb{e%u?ﬁ g“i/GO and 0.378 grans of

r el Bp@atafAdsilic QR RICRBIi]80 8> Y e SosidBePbR S th
are ?staﬁe?ql n1 1TABLI%r 2 in Fl (63\GE T)t hi s ISé]')’?arrpe % ©

bottors montectmm msnetth ﬁnmabmtoavclontagtlmgmor@r Ude téedalystthd aipere size

dist R b RN o et Btah b b6 0 of s Guel alioy ot
pore§ in/ e g@f@ﬁﬂ&ﬂlsﬁrﬂb@ﬁoﬂmﬂlnﬁg 4 pétd dednetdVWitldn 2o U6LHe median pore
Ni / V/ ontent, and a reduced oxiglen cont ent,

diampeigrafTibg don eatelbie ipsledsd i Glezrams of piskelrandd. Kegrams ghmolybdenum
per érgﬁf &éﬁta‘fﬂﬂt\%m thB Bt %%emg alumina. Silicon carbide was positioned on

top of the first contacting zone to fill dead space and to serve as a preheat zone. The

catalyst bed was loaded into a Lindberg furnace that included four heating zones

corresponding to the preheat zone, the two contacting zones, and the bottom support.
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content of the crude product were 99% and 100% of the

respective properties of the crude feed. Exanple 7.
w@vsaed3onf a Crude Feed Wth Two Catal ysts. TPEI/US2004/042088

react or apparatus (except for nunber and content of

co

S Pl CPEREade) ERR S bTpehllS shithBli R BNle 2, G, 0, was
fed tbathatqpsif tisalehdtot. nﬁlamﬁdmﬂed\ﬁbﬁzeﬁ feosgnbe peehd@soht,hes

in Exanple 6. A crude f eegiggBC- 10 crude) having the
conrgﬁwompé@t@mww zone, FathPitomn synpert of the rgaior: ckhetcgude

t I thro
feed \Egs cfé%gtvﬁggeﬁgﬁ eﬁh% catalIR if Itf#ﬂg&ggegl%g of B! A6 O4RE
contraolmmdrmgnz OREE, asd‘mldb\bmmtmnﬁmdmgeh gaai totthe ciudaddedrprovided to

Th fol, :
the yegeipbgan Qo e RS CED. LR o) Petndiseiont Waskd e
(101\’43‘)5p§p W%Q:Qgta _/gB)oneé-{X@Pé N&fddo 260 ic (SRPFPLES Rl fained at

9 MPa (1014. he two contacting’ zones
260 \R;@r(éomgatf@tﬂ&Mmuerréﬁmmetayums of3th8 t@C cOBBinRFonesweretiadn

ineriie iRt 10 PR mkrea G AR Cap a0 iy (o) s hen
288 dQr (55U H) FHCHSHon, thléhglspeq60@®dulc36mﬁﬂrslm9d i el @(f: (650
cal cium 6 w ppm of sodium 0.6 wt ppm of zinc, and

°F) iar ppPrhers ﬁdtaé%ii o tinfhef E7ddwups oduct had, per gram of
gi;iglg r‘%&glcpq@@%ﬁ e)%te%qgg’ ;Fe%%&mc? IV&SQ' gépﬂ%ied a% d%g)crlbgcﬁ zflnnﬁxample 5.

Thecesiedhi@ductkd dn aﬁzﬁﬁige QTA(N) ef 0.u2andbn b{?@ager AJPJIGgr@ﬁQdMCIQ 5 during
are listed in Table in FIG 10. This exa

Procggsiith s Hieprade pradyct él%tps& giappoistrugdeRrogRgidh 04 r%egiaw phsulfur,

tal
OO(BH%;ng %g%lp%%l pro uceg)ogﬁﬁ)égg%g?% é%sk?%{fwa?ﬂﬁh%&al
promrﬂtesdxﬁdmcbrﬁd&l\prodmdtemu[smdi indt/BLEAlic Fld 9.sodi um zinc,

ot assij content whil e sul fur content, VGO A.
o A Bl G ol osiettE Ui iRty havine
pore7§z@ d1%%ttlcﬁﬁdmﬂlpé3rﬁé@iﬁn bR digaeeeil Vang BRREdD ®E1 8 Atp?@duced
crude feed. Exanples 8-11. Contact of a Crude Feed
a crwetmocﬂltsuthatmdaa vsétlcegyl"s%ﬁérr«sredn@bd&ﬁ 1/Véﬁe| ceotsniCand amdun@i oxygen

cont%?tngeéértlvg E@ théa &ger{i QA agg ferea LB exi?eep Eo&%%lrt 24 {' gl L

conteitl dfithk crgdeprobioe, wdi@Q?%taﬁHabOW&dH@fesﬁ&ﬁﬂé pilopéries of the crude
nmet hod, and each crude product analysis were the sane

feedas descri bed in Exanple 5. Al'l catalysts were mn xed
Exam 11317.S Coh&R oPé‘t*}hﬁ Fedl Wil TWIeCdlysB. The geaﬁt%?%'ﬁ%aratus
ress ot her e
(excepidioc atrebkr ant eotentdd cortectify mned)necaaigits, elactotal paciiorseparation
was fromthe top of the reactar.to the bottom of the
methGih cRF Prodhirs gl el e Vb e oGt a sy isperibed
in ERdmpR@N reactor to serve as a bottom support. Each
reactor had a bottomcontacting zone and a top
cont erwtlé fegd £BG .0 omﬁdeé fnavlhg tlmatrapqrg’cs sinmaoae ircdntide deFIG. 10,

wos P R A5 SO R BBl 395 o

contacting zone, bottom contacting zone, and bottom support of the reactor. 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 hours.
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of the top contacting zone to fill dead space and to
serve as a preheat zone in each reactor. Each reactor
worwsloeaded i nto a Lindberg furnace that i ncl uPkeTUszm4/042088
heating zones corresponding to the preheat zone, the
WOTIRONE, %‘:%{gld up
1%1 %ecﬁrgﬁ&a ﬁg@a?% Imr/]eg zenu sanlggiarage AIP? gravity of 16.2

durmgtpaéqes&hﬂgl Thmnd&labﬂudélaml)amppn(df&amm 6\&$ppm of sodlum 0.6
posnftl oned n theﬁ?ottom conéactl ng zone. The cat al yst
WIPPRIC BYtagsHim| {hs cruge pupdugihadspesreram of crude

y(p@[g;g rga?;@;% Riﬁ;f?
progﬁr?g)sphor us, \%of%ﬂl:uﬁ %%ggbg&%l n??ﬁ%@%l?gpor éﬁgom
grame bf/tadldnanAdéntlahglqmlmrhesad thecandd pedudtatelised ih2TabibB) in FIG.
10with the catal yst having a pore size distribution with

a nedi an pore dianeter of 180 A was positioned in the

t OPTIGOBkAGIIE aan&gﬂﬁtes Tioe c&aaad@lg%wm &aa@fex& Wwithafe &lected

total content of O. rans of nol ybdenum per gram o
cataimtwvgﬂ@, pore\metdlstm@tbmls amg eange pHY0-3Bp Aorrpdudedta armds produtt that

a ra 0 ar l um na ram
had s EBR T A psllRl RerR! el ol B e eomaptovnite
sulfaBédttats VSOl dogiit, aad Risitie %%&Mﬁtﬁé&u@ﬁﬁﬂodﬁ&swere 76%, 94%,
positioned in t he both contacti ng zones. The

and JQ8% ofithetespastiye Bropartics ebecrudstiegd st |ncI uded O. 143
Exh51d8891. ln¥ q%ﬁ&'ﬁ‘ru% % Wi ORIC% aki nd_ 0;

Vaﬁwontacmlgwﬁwadmnun’ﬁgm 18hyGitapphilatvs Gexoepr for G imbet igd

12 ¢cnB) was positigned in t top contacti zone.

congﬂ? Oﬁfiﬂn% afH y‘safa w%ulg E@gg%%o%aqmon% gradygf separation
metﬁ@c[‘taﬁg EhN LN R o@lct BAAYRL G tB«!: San%?s'@s@rlgeg’lnﬁgm le.5. All

nol’'ybdenum cat'al yst as descrl top cont abti ng
catagkystrewert nExethpite sdicomsantvidedn a wotumesiatio 062 pamy Hlicke calrh:ide to 1

ror Gk GRS A e RO EOEELAng e, (00, 1)L o

frorh @eatby SF ﬂx’é%dc@&'ﬁ@ﬂféﬂ:fo@ﬂoﬂ?oﬂhé@e@ét@r (B c&BX b8 Svas positioned at
" BOSI tioned in the bottom contacting zone. The
(S

ofecan ef epsh reastoy ielsaverhi battam s,@marty Fach reaftodbatl 2 pettom
con&%ﬁ%?%n‘p %ﬁ& Qlt(éfédnta%algg gﬁ a%ﬂer the atéiﬁg%l ﬁcg)bu gargld% tnilllxtures

rans o

wert b&chﬁin&he eorbﬁitlli’lg zaheu;mﬂﬁ:aclﬁﬂé@cﬂ@f ts;hcéné’f(lﬂrbﬁbél @bl Fbsitioned on top
catal yst/sili corr%bfcﬁlrbl de m xture (12 cnB) was

of thifop CPRAHEE 7N éﬁadc%n%f‘a%qdl tAgeY AR 2 PgatTONg Besh eactor.
Each %a%{o\f Sas (E3led gﬁ ? e EQ @naf LEIQ&] hﬁ%{iﬁ'ﬁ:?ﬂl&z%%@s of

le 8. Cu rom-t rs pat orm (
conm)omdm)g tole piréHenezomd, the hmm chreadting zonesaandthe hottbmaupport.

t nah £ Brablers Bnupoy s Rpphderhm Rk Rl f R Ch s masure
(48 §h*1ﬁ)fmz§§ Mﬂlloh&i ihaht Sotﬂom Cbieactthl. zoRB€TRE éh@eﬁyit?ﬁcqumspér?qam of

op of the reactor in these exanples. The cru
cataﬂxg@(g) ]f4|6(g1:mjs efmolyhferine Ogideams of nickel, and 0.021 grams of

phosphorus, with the balance being alumina support.

A molybdenum catalyst/silicon carbide mixture (12 cm®) with the catalyst having a
pore size distribution with a median pore diameter of 180 A was positioned in the top
contacting zone. The molybdenum catalyst had a total content of 0.04 grams of
molybdenum per gram of catalyst, with the balance being support that included at least

0.50 grams of gamma alumina per gram of support.
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zone, top contacting zone, bottom contacting zone, and
bott om support of the reactor. The crude feed was
w@omsacied with each of the catalysts in the pPERERNE4/042088
of hydr ogen gas. Contacting conditions for each
e
o1 b P o e mintoe
(48 GEBYas paSldOndThntthﬂ txith posgingeronés. edehinsglstrethmegbden@m/cobalt

catalyignefiee0- 47 Bt Q€ PR § AR BBl Babeih g O3] grams of

phosfpﬁaruk REH BEBAIBARbeiRH@RinaRApSdrTes. Tenperatures in
contacting zones were 343 0C (650 OF) for 500

h 0 @rmokybd@nm emlwt@ﬂmmcenbl@amm@a (E2 cm evasemaénoa@d;mébe top

al | act zones s, f ol
Cont?(l;] e 7ons e? L?'%g?fi% gatalyit, acstctﬁ B2 onelgl “5\‘%?08 P 3%% lig gope of
Exadprt C (670 OF), held at 354 OC for 200 hours; raised
to 366 0C g690 OF), held at 366 0C for 200 hours
r aiIrsEaamnle 91the @ofytwignwr catakyst 4 descrired inthe op comaging zone of
r 7 8
exag B Gt @B VIR i S o EhEng bortRshaegiapes 0
em’ 750 0C) and held at 399 OC for 200 hours, for a total
contacting tinme of 2300 hours. ' The crude pr.oduct

we e Epapplsdil el mrgﬁalzsﬁ&rlmweau@év@ﬁlﬁﬁélym\iww& %&éﬁmxture
(48 &H?%ga% é}&ﬁu{)ﬂ&i 't &{o‘ﬁ?gontg:ﬁ\’l lHRe. MEuRARIRA

resi due content, oxygen content. Average values
molftatenpnopeket bz&slysiﬁndlhtkadcper@arprocﬁdatalyst pr08caesiof molybdenum

ST N RER T IEE NN TIEICHT M NETSN e

Sumgﬁpde product ("P"') versus run tinme ("t") for each of
the catal yst systems of Exanples 8-11. The crude feed
had moipdénven odtalxst/silisas carbids mitee€1240°) Vt{aszﬁommned iaribe top

: contggtiﬁnzﬁrzﬁgtaeig ?.% 15.}%5/ ga gto\f@?,st gg s?cnrééj %se 3) con ctmrg zone of-

Exag@lead.yst systens of Exanples 8-11 respectlvely For
2300 hours, the P-value of the crude product remined

of Candq lemithe Myrspiptioray (el M%@%aﬂﬁlsz%ﬁb%hestei@l an
L e e L e

Exampig8hE Haling the pRopeaies eummarideddin Tabem, the. Pt v"ﬂ}hmud:a‘ feed was

fed o pifl o oGO S S BER-1 FRrof T ot f dRgoel, B preheat
zon& tt%b&cﬁlt&‘ﬁhg BEnd BHEGRE Eblﬁgctﬁfgctrong @H’%bﬁ@mtsﬁﬁﬁcﬁ{ Hfjﬁe fa8®r. The

not phase Separate). hown in FIG
crude-foeal wes @rntactaé veithueheh pf dxstw@talysémtauﬂnﬁepress@lcapf hjedrygen gas.
st ant,.duri ni fi,cant
Confighie E0di R ckeRh FEAotE Nhkg RYolhEM el of B ol g oruce
feedRein Ek@nﬂa&tl@ o kel G %mmm)t amm@ftotalepremwmal
upt a crude feed ("H2") versus run time

systﬁr@uvaséa& Pyéth}ﬂy%pse}rsL(H&Vtwpé 24t s Bwdrg be fﬁV@&)Qé’@Hfs g>£s
conta%tt(iﬁﬁS ar]'cf' étr% }(ggeﬁ%‘(?étll (?]'gzl :tH% ?ezlgd?ﬁlpg %éntgé/tﬂ‘{%qgg&h %@éﬁatures

in alt abr&h@tﬁtg WS @S 398 *EXEHIPIFS forF00 hoursespenthétite). YAftdNSD0 hours,

hydr ogen upt ake b a crude feed qver a run perio
the @mm@ggehwlscomg MZoRes st mEpiteckss follaws: Mh@ﬁemvelawre in the

contacting zones were raised to 354 °C (670 °F), held at 354 °C for 200 hours; raised to
366 °C (690 °F), held at 366 °C for 200 hours; raised to 371 °C (700 °F), held at 371 °C for
1000 hours; raised to 385 °C (725 °C), held at 385 °C for 200 hours; then raised to a final
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(43.8-300 SCFB). As shown in FIG 13, the net hydrogen
upt ake of the crude feed was rel atively constant
walewosnep3ench trial. FIG 14 is a graphical PCT/US2004/042088
Tepresentation of residue content, expressed in weight
e BERGFTNAB9COEEHAIRAREAS00 (BN gk Mg
timS8ofl2B00housach of the four trials, the cr ude pr oduct
had a residu cie)é;content of 88 9 %(gf he residue
conkhestudsrodhstsoyverg @credigpl pngtyze letergine Y41, hydpgen uptake
Qi onfeht!
by GEBABSRAN, K STOUEPRIRGAL (Ol 1En R 54 PR K. Avrses
valizafalpysyiertiossif elnscrode fodugs podBedilin Exesiplest8i- Viedry listd in Table 5
(Bom in FIG 14, the residue content of the crude
mFE ct remained relatively constant during
si gGf 1ERN o Bitd 08 teRhtaBBg B PHafile-of leRrudeprbdud@ (“P) versus
graphi cal represent ation of change in API avity o
run tihe (¢ utbe epehoafiibe catdlpstApsteis vEExamplesiBr-1ili rhbe ctude)fedddrad a P-

valds ot B 1% g0 Il 14y 64 G08 A 9 P RER BF Bovells afing grade

pro&ict 8aRE@BY ebntahinaitheeubly feaRtiactht *I’&lrtcﬁﬁlf@f $dnfsafExamples
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8-11 msprstivelyeFgr 2309 lmlcsw therP-vilge pfathe crudearrsducé@@talmdmfet least
L Bk M SR R R0 L1 B R BB s o

most oBthe @urtithed g tlgeshd of hige ﬂuﬁC(E}II[BIQﬂlrﬁ%r Btamylé Y1, the P-value was
corresponds to an APl gravity of the. crude roducts in

1.4.aF0gnige Pryabes of the ?méeptcs@uctpfpr ea@hévrlt i may heﬁp%rrﬁé#@éthescmde

feedth®adndid ﬁ:ﬁn 1{&% vefa hv&g @%ﬁbfeydu?ﬁlgtcgﬁta%@d@ e%gglﬁleF W@ crddf feed
I's a graphi representation oxygen conte

did estphessedarate).wak ghdwipar Iéntl Aghe Pefalic tioe erdde pnoddctcremamed

relaé é)zé%%sver @%9{1%2@50%5 i’gfrtgoﬁ% %%@%ﬁhﬁoépttrg%c 2! 70, %4 which

the PORIRSHEREaseXYden content of the crude product obtained
by contacting the crude feed with the catal gst systens
of Hidahpisesgraphica represspation venst hytrghn yptakiebpemideeed (“Hy”)

had an o ont ent of at not 16% of crud
veri By F Y38 KRR h e slng T e AR ot ifreibt B plots 148,
150r16l91954f1’éﬂﬁ‘sé}1t Q&lrrg»dfbg@ﬂ Liptalle anranrea by gomattdfo the vehde feed with
roduct during each trial. As shown in FIG 16, the

eaclb sz%\e Ratalypit Séfﬁtrerr@fof Eramples §d 1preémrélrvele/e Rist hidjogen uptake by a
crudeted (')\}Feﬁ b Y Hn%tp@H?d 8f 3800 1008 DAULS: rQﬁ%%%@e%H E@Hmﬁm
tine. ere at ivel'y constant oxygen content of
(43 Eraaes(H)d lAkstshdwrmmEIG dBethetnetihydepanatpeedie of ganirade feed was
en conpounds are reduced during the contacting.
rela@"‘ﬁgéoﬁsm ngacpagg dduced in these . exanples, it may

be prof ef sedhhatal 2 prtRatioR o PREIILE Botbntl %r&éémwélgrﬁ
contal ni ng organi ¢ oxygen conpounds are reduced

perceptage,tafwaidg poaderct ¢“RE) nearsuscran bioey( t”d foeataofithe gatelystaaystems of

ds, |
Exai | b ar o5t O T apghorde aRpad R Au St cap et 85
90% dPthé rekiddSichuter Sk the Eratlé Re@f Pm@rszg@ss t160CT 620 pleafl réfdue
160 NnBW (1000 SCFB), the reduction of cr ude feed MR

contesheldhe cinde produst Qbra@eddasemta@hng Hie anedegfiaed wrthrhreca@Me
systfm%? gf Eé& @eé §! qrferregﬁe% W%¥ dA8 512% (IZI@ 19 Ft)ne rédub ant%gtnq» the

sure and rat
crude product remained relatively constant during 51gn1ﬁcant portions of each trial.

FIG. 15 is a graphical representation of change in API gravity of the crude product
(“A APT”) versus run time (“t”) for each of the catalyst systems of Examples 8-11. Plots
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crude feed, the reduction of crude feed MCR content
was 25.4 w% based on the weight of the crude feed.

WO n0oExeaspl e 9, at reaction conditions of: 371 PAX/F104/042088
OF), a pressure of 6.9 MPa (1014.7 psi), and a ratio

0 f NITB/ 100 L.
16416 BRCRP ok st 407 bl of e eOHPARE bl prighgbyng e
crudlm&e«ﬂw@ﬂh thdeatalpst@hiteal of Bearsledi® 11 eRebechiteld. In each of the four
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s 6 and%ﬁbﬁpiéals catalyst facilitates MCR

gfa%hlrlé ranggde of thereb! graviperidhe pade feedn t he

un i

oS A8 B AP oo R o TF b e Btk S RS By weiely,
perraent@b,atf thetiydé podudAROS P Aiksos rui. thhe @it't)Honeweh of tlrmraellyst

s Rl 1" 530 T P RSt st S et o e e

pro&icd Bbﬂainte?zl b? anﬁé’bﬁﬂg the bAlde Vel itk lcafdBfst SHEHRAFTE les 8-11,
upt ake. ected crude product properties were at mg)

reSpm%QiY Ebch aradaeprpdegidrd pe exygenchetent afdé nfoseth% whiteecrude feed.
rtles of the.crude rod r

acGr iRt BREMLORReProeRif a e LTI Poditomsber eram

of cﬁl&%ﬁﬂf)d@ﬁﬂbﬂng &@sh $iWA sisRowa Bl EIGH, 166‘@1‘% Rx9bert doRitchE BEBe crude

cts was produced with a net drogen upt ake by
Pfoihr?éf@iwd@%i ekagiyely spngent pbist 2Uuhayes,of cprgcsagBme. Jibe elatively

R T A

+ comyfouhdseart mdabed\lﬂdrh‘lgdheﬂ tenicting. SheediANI evak aBd redtlded & these
maj nt.ai nin ue for the cryde feed of above 3.
- CXampR Sd&%&g H?fsgrr%ge %t&ﬁ%momakpnegﬂw GFanflip FeHpiane gaganic

oxy8&1 &pRinds R rEfREd Y8 GRREENEr Bk nbAR a4 YRe Z(ﬁﬁgmbng%i%a&rc

average VGO content of each crude product was 11
oxygén ¢dmepoudds.cont ent of the crude feed. The average API

o ByEgmBle fiaa b e BUGoRR 2T i L T Ao pra
(101:4 T gs), Rhadugio m@deégeﬁwa Erudd Yeeafdf 160 Wng'eas (11090 @@F‘Eﬁ the
crude feed. | es 12-14: Contact of a Crude

reduggion Otalrlép %rlsM OﬁgentaW%HeS Bit%e bayed pnithriveight Wthchcmde

fee%%r 0g e I’%'gl S?Q?él "%%(alr al%| es %%3 ﬁf?év e ac%é trﬁglfi{)orgen to

crudeiped, ahmd(lc&meﬁtcnfd@ rfeeﬂimm coanﬁht 0@l eatwiof, bessdtoaché M@ight
onei% gach catal yst sulfiding nmethod, each total
Ofﬂgﬁ fee epar ati on nethod and each cr ude product

anqhmﬁlgw &t re'aalamcrﬁﬁmg 68871 b %@g{gk&x of €9 MPa

cat al were mxed wt an eg ua | Con
(101;Aa7 pmajemd Imalccmﬁh}/elrdgedo tﬂudwfded oéaémNmé’an% A0008EFB),ahe

reaighfn o frofl MR AMEREENBaLE: bt b O dhe Brreroreiiude
feed. €RCE RmpeRANEE bY S9RSC 873001H UMIRURRR PressiER GHd ERRT My drogen to
crude feed, the reduction of crude feed MCR content was 19 wt%, based on the weight of
the crude feed.

This increased reduction in crude feed MCR content demonstrates that the
uncalcined Columns 6 and 10 metals catalyst facilitates MCR content reduction at higher

temperatures than the uncalcined Columns 6 and 9 metals catalyst.
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cont ai ned one contacting zone. After the

catal yst/silicone carbide m xtures were placed in the
w@omsaei3dhg zone of each reactor, silicone carbCTESwa$042088

positioned on top of the top contacting zone to fil

dea zone i.n each .

S G g e e e
TANWTAAC of 0.8atvithrak veledrd dutadestdp@indg tlzeomae product, while
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nDIy denum catal yst as prepared in
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B RHAE 2 B SBRR YA A R GPSEA My soment o
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was 160NnvnB8 (1000 SCFB), LHSV was 1 h 1, and pressure
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%(ntactl ng zaones and were separated as described in
Cru

v i el Thylane AP et fveromuiedond avuedte vewsty of
| 12,
e T A e A tp{%@éﬁ%nﬁhf BB ° and

Exdihples i 2+dd: lﬁ’(mtalcﬂof lna(Cruale b MVith Cafalyts Hixal@h @oile?Slze

A BUT ) M 3 A .- Yo 1, t A e S A WA
HyﬂTﬂ_@@ﬁ Cf(fn@{_i%ﬂtx%no I@Ex&ﬂpl@(mh eeaéﬁ]'reagﬂéf bﬂﬁhr&tﬁ@ Ee%@éﬂt RY number
fthe crude feed with the nol ybdenunf vanadi um
andecgntentyef contpsting getreoy erchigatalivee suifidingmethod egeh totad product

SCEB 4.0 S
serp RO PR gl et NP iSSP bR e troshtp gh Example
5. EHQmaI}JS% Wt niiyell wigle Bn Biadksluielof 68icehl ErBReC Ak agdde Béhd flow
was estinated that hydrogen was ?ener ated at the
al

to eﬁ%h gagipr vas ﬁmghﬁ@p(céghes@m?r fadke befiose At Bewpastprotilicns carbide
AL N S BT, L 1 O 0 o
contmmmﬂ dne cbhtact}mg)mms Alfteir ﬁielc‘a‘el}tsdsmmr&rﬂatb’]de ﬁnﬁxthged megaflaced in

sed jin conv onal ocesse O i nprove propertjes
the GpnipgnZ Fo5A P 3’@ i icons éa@gfﬁmsmmon?@?n Qpsof the top

con&xqﬁggﬁ{e 1611 Ad SORE 3Rd 1\ QG )RSyt H 8GR S J%gctﬁxo $a3h

of processing a crude. Additionally, contact of
reagtoieies lbadad imiot dﬂLmﬂbergtﬁlrymehaInndadE&ﬂdhwmhem@ @(EIBS corresponding

d TAN t hat
to B ARHET oA R eR B o B ey Pwm??@eﬁﬁﬁ sv#“e g s
contadebd Wrietkedch 5 ke AR i My sthee SXRIP

Contact of a Crude Feed Wth a,Vanadi um ét al st and
an A catalyst/silicon carbide mixture (40 cm®) was positioned on top of the silicon

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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Addi ti onal Catal yst. Each reactor apparatus (except
for nunber and content of contacting zones), each
wae ai0aloyesv1 sul fi di ng net hod, each total productPCT/US2004/042088
separation nmethod, and each crude product analysis
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In Fgamp wiiRg gopdappne opthgee sfé%i with whq mglyhmum/mmaﬁlum

cunf 3Bl AR R R 58 o i o3
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. The 'vanadi um cat al yst/silicon carbrde m xture
for l@ml}ydnwnpwng Femedingriendséo dweacsg mheamstsmé prasagsing ancrude

n e Jure
a0 Rl AR b R A B RRE P  Gan
prod/ucé@ alchrle paistivct wita b ToON ﬁia}/ﬁztas hﬁelﬂ @ehlhﬁe TAN of the cr ude product
hdenum vanadi um cat al yst as prepared in Exanple 4.
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crude Teed flowed through the preheat zone,
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C The crude feed s ,contacted
othe PR Hdiedtta, I ERHET ol B e R e AR (BOR SEIE Jeartor to
the Bkﬁﬁ)m (S a@atctdag SHRBA chibRIRSvds PosiBohEd SXBORIRDNES &cReactor to

follows: ratio of hydrogen gas to the crude feed

servgap ¢ibgiemisypRdie Fashaeastorhad a2 betommeoprodee SoFBYd f ¢ap eangacting

zoné.I ARk: &8 catalyst/silicone carbide mixtures were placed in the contacting zones of

each reactor, silicone carbide was positioned on top of the top contacting zone to fill dead

space and to serve as a preheat zone in each reactor. Each reactor was loaded into a
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hours and 80 NnV (500 SCFB) for the remaining tine
period, LHSV was 1 h 1, and pressure was 6.9 Mra

W@ 1@346630psi ). The contacting zones were heat eBICT/US2004/042088
increnentally to 343 0C (650 OF) over a period of tine

80d 0B ' 3 NC f i f. 1400
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crude feed for Exanples 15-17. The crude products
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pr dpdixangse Uf, ahhedicond @atBtsilidddinixana|(Ioem?) ks @bsitened in
thegroducts produced in_ Exanpl es 15-17 each had an API

PRI CORigELnErINg.08dR B addisiongcagihal/peiye Be raelgbdgnyaévanadium
- h : :
ca B85 oA ERSyl e A SR e i e
wasgrosdivotd wi thh tomamneategzaescosi ty and decreased APl -
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Phab et BLaser rlnaorks P amelulon: Newsraly Uil Beass o
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hat coki ng and/ or polynerization of the crude feed

wasCiude ($antasdBasiy Bngriile Sorfdxanplest [4et8 lufving the puweRze dummmarized
. [ LHSY, ont actjng syst and .t cat St
in 18 ¥R LRt B0 BET AL PRt TR o0 Rl RAERS e
prelpappgiel topodfactimiezone UstetohtesiBactin g zbhes bRdbbtton] adpRrttrithe

FIG_18. The contacting conditions were as follows: a

reagteft  Ihegrudplgpdyyancapbastadovitneackyal dhe qaéeéﬁtmbg pregence of
ol RRECE gy RN AB (A BTk SPEARRH! Sl hyanoger

gas twiht actderfgedzmoesledvasthd TeaciE Wag 080 BIR)’/fid(1 000 SOF®Y) dbr thel first 86
tinme. | a e he LHSV. during confacting was.
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hOuanal yzed to determ ne TAN, viscosity, density, VGO
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COMIIRBE eximpI8 dnfonkttatdBlafboriadt b$ a Sfude r&ANVgh ACHLASNN 5 metal
during the time periods that the LHSV was at 12 h 1

catalyst haifing g pyresize distribution with a median pore diameter of 350 A in

combination with an additional catalyst having a pore size distribution with a median pore

diameter in a range from 250-300 A, in the presence of a hydrogen source, produces a

crude product with properties that are changed relative to the same properties of crude

feed, while only changing by small amounts other properties of the crude product relative
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Aver age values for the properties of the crude

products are shown in Table 6, FIG 18. As shown in
waaiwsmeed3p1 FI G 18, the crude product for ExanpP@I/LiS20h&0}42088

a reduced TAN and a reduced viscosity relative to the

of cr ud . Wi l.e the AP
to Y ST §robrey b RP S (8, (NP Gl PR pul s g Rty sma
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ves e s o ed size relative to
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Crude Feed at Various Contacting Tenperatures.
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LHSV@vds(mcr@:iseﬁ tteztt R AT ad nandaieenitaol R’ Wirtde Hottﬁs t wo
catalysts in the two contacti nq zones in the presence

of 18 dh!1 % dheprradrradict syas gralpredda deternpng FARN, viscosity,
den§1 LY:80) 'cHﬂteﬁtof%o #t@’gBﬁcﬁpﬁét%gl%PﬁtcoﬂteH S.{Kﬁ er%tent of metals in metal
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A wRIES SdtioofWAE REofteld (s1dedKhlién®SdohtenT s 41QbAL 18T qq‘té %ﬁm of the
exlted the bottom contacting zone and was i ntroduced
MCRogtenhand Cs asphaltenes content was reduced relative to the sum of 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 inferred that asphaltenes rather than components that have a

tendency to form coke are being reduced. The crude product also had total content of
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gas-liquid phase separator. In the gas-liquid phase
separator, the total product was separated into the
weewdosgnroduct and gas. The crude product was PCT/US2004/042088
periodically analyzed to determ ne TAN and C5
asphal t enes .cont ent,... Av 0 tJ
poteg BRr i i b B SR By M BT M bral BB P ol
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reacted under the followi ng conditions: tenperature_in
of 0% aggemsiof §magghaliomesper gregepf crude feed. The crude product had an
average TAN of 0.7 and an average Cs asphaltenes content of 0.039 grams of Cs
asphaltenes per gram of crude product. The Cs asphaltenes content of the crude product

was at most 71% of the Cs asphaltenes content of the crude product.
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797 OF), pressure in a range fromO0.5-10 MPa, and

rati o of hydrogen source to crude feed of 16-1600
wondgsBed3or a period of tinme. After sufficient PERUS2004042088

tine to produce the crude product the crude product

m t he cat t [ or | o
AR et Bl o kPl 08 el BBl B 5300 of
the ﬁﬁ‘éﬂ/ c%ﬁteﬁ?(ﬁltthé fai8emetbieinahdicladpreed. UThe TAW bie cAide product was
changed TAN, iron, nickel, and/or vanadi um content_ and

at most EebeestheaBANNSithe erade feegoAtRetialug of hpioy Bighst wasmaieaed
feed., Further nodifications and alternative
WRESHAHNE s of vari ous aspects of the invention wl|l

be Apaah&ittrated ih RRS@pRK6lahe A0, Havinges fust (in thiy e ©p) contactmg
this description. Accordingly

J this descrrptron dc, 9
temperattoe g 15t °Aoloicr thaplg FOACHRE {empsEptpzs of dhe gepend (in this case,
o PP Rk FAFAAR L RSB R A phBE Bl Bt e procuc

relafi®e tmdtel(gtaepithltteh@tcohtmt 6buharsrudé fetelde i nvention shovvn
and descri bed herei n re to bg en as ﬁs@?nptes of .
onbbedierally; renghiheluhs fontste meta SinfRstakRelts GhigrpiGRgis was
enhhfedtdd ecohtroﬂ%f ﬁ%@ﬁttﬁ@ difflesfials0 §dr BRIBHIB, re@@ftion nftlt}ﬂ: total
rocess reversed and certain features of the
potassmm amd)srodmmy costenitafithe eddé mémrfmﬁxgmplarzp veas enbyicgd

be a t to e skj in t art aft av
relogin & e recei o Mt meirosinbrd soaitoh oo of MR Gr et
frofBx a1 B U8thi dvelafiQels! BHRAI S niR I/ el Pftﬁlﬁ;@ﬂ rﬁlm kebtlity for
departing fromthe Spirit and scope of the invention

eaChSX@BEbram@BSmdthﬁ’é)-ﬁdluﬁovu ng claims.CL Al MS 1. A
Cotn @glar%%@férotgﬁl(él ngFg ofh % ﬁgﬂtggﬁg zon& leé tirceh‘{ogal of the hlgh

eed vvr nore ca

dur

- moRcARHGRIght t&rthpdunds Ofdy exanhtletCsi asphalidess dnder mttettlzde salts of organic

product, wherein the crude product is a | UId ‘
acidy) s heis atfadencysq famnpol rwesapé/&écreew@abgwag shysigal properties

of (ftrnqss%%? %tl&kgﬁg& éf& e%mplg ag?ﬁnsoangllor tta{}% HentlRal @ﬁﬂese

aving a resi ontent” of at [ east grans of
comp@ndsr at Joerer ghawradire alludeutleerpands ttbd lea@t/ect)bmfomfthey plug

andsieais b HerRr noareer i o o gRG R o B bp B
ten;%;egﬁ{ﬁ%s Bat BRHsiBhed SfdriRIMisOldataetifg 8bnd he Peri odi c

or m xt ur es tdrlrer eof ; and cont roI I [ ng cont actl nq

W T TR R

100 ST thOETh8Nfee@f mhian eomelembedithentshiss stiumied Aithi the amide feed

determ ned by ASTM Met hod D664, and residue_co |
anchzeagted endﬁrﬁh@fvélywwnﬁiﬁt%de%@efﬂfe AR CRbok iCass

79@ L’l@dﬁ? g dr@m Jt #h 2 g‘rogqov\@/@ N9ivird E{ﬁ dﬂd drffh HRGef SMBE to crude feed

at” nost o) st 10% of
of 16!-&60'(1\Nrrﬁfm3t foe a peticeof tied. Aler s'[ifﬁcmtﬂtrhmﬂloa@rrcd taipnediice the
claim1l1, wher nthe TAN of t é;hrude
v

cri BN G4 TUGOBIP 7 B <GP SY iR ST oo
usrﬁ% a. sgﬁarﬁﬁdétdﬁ)\}:ﬁl% . sth 2L RSIREANOG REuFhS. B drﬁ’de%l%dﬁlft may

refn the TAN of the crude product
have a changed TAN, iron, nickel, and/or vanadium content and a reduced Cs asphaltenes

content relative to the crude feed.
Further modifications and alternative embodiments of various aspects of the
invention will be apparent to those skilled in the art in view of this description.

Accordingly, this description is to be construed as illustrative only and is for the purpose
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isin arange from0.001 to 0.5, from0.01 to 0.2, or

from0.05 to 0.1. 5. The nethod as clained in any of
w@b@smes3dt 4, wherein the TAN of the crude feedPCBHUSIWO&042088

range fromO0.3 to 20, fromO0.4 to 10, or fromO0.5 to

5. 16, . pr.oduci n r roduct . . .
or @i SSRGS MG gm0
be @kbatotslttEatttte foind Ut heanideptioh siyvadaet ddshatiedibaedin 8RS0 bB@aken

crude product, wherein the crude produyct is a liquid

as expirples @f gnbodimgnts g Fdenpemipandypaterialp gay by sabstiseed for those

illuftm% i}&gcrﬂféﬁ h@%iﬂ%ﬁﬁs Qljlmrc%%esg&t rﬁ{?é P@'letvgrs&f %rgf]crereert?gml features

re organi c acids, “one or re a I ne-ear
of thainventidin maeboutilived éndepgatenty,aatl aisyoudd berbpiiarene $o one skilled in
thereof, .th rude feed having, per.gramof crude
the fllgégt?r having F%E’gﬁ%{t Qﬁﬁl?%ciesgq\{égg] jof the m%santgin)ﬁxd Chanflgjes may be made
in tf SBhERAS 18RkHE AELA! witldt BEfaingSRbrh $hOlpid SN S
n of at Ieast10.00001‘6%ans, gh a res?ddg con?gﬁ¥ﬂg} at
invéngimstas descripedinsthe followgnglcdleimsand at | east one of the
catal ysts conprising one or nore netals from Col unm 6
of the Periodic Table, one or nore conmpounds of one or
nore netals from Colum 6 of the Periodic Table, or

m xtures thereof; andcontrolling contacting conditions
such that the crude product has a total content of

alkali nmetal, and al kaline-earth netal, in netal salts
of organic acids of at nost 90% of the content of
al kali nmetal, and al kaline-earth netal, in netal salts

of organic acids in the crude feed, and the crude
product has a residue content of 70-130% of the

resi due content of the crude feed, wherein content of
al kali nmetal, and alkaline-earth netal, in netal salts
of organic acids is as determ ned by ASTM Met hod D
318, and residue content is as determ ned by ASTM

Met hod D5307. 7. The method as clained in claimb®,
wherein the total content of alkali netal, and

al kaline-earth netal, in netal salts of organic acids
in the crude product is at nost 50% at nost 10% or
at nost 5% of the content of alkali netal, and

al kaline-earth netal, in netal salts of organic acids
in the crude feed. 8. The nethod as clained in claim
6, wherein the total content of alkali netal, and

al kaline-earth nmetal in nmetal salts of organic acids
in the crude product is in a range from 1-80% 10-70%
20-60% or 30-50% of the content of alkali netal, and
al kaline-earth nmetal, in netal salts of organic acids
in the crude feed. 9. The nethod as clained in any of
clains 6-8, wherein the crude product has from

0. 0000001 grans to 0.00005 grams, from 0.0000003 grans
to 0.00002 granms, or from 0.000001 granms to 0.00001
grans of alkali netal, and al kaline-earth netal, in
netal salts of organic acids per gram of crude
product. 10. A nethod of producing a crude product,
conpri si ng:
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contacting a crude feed wth one or nore catal ysts to

produce a total product that includes the crude
w@e@doed3pl wherei n the crude product is a |iquiPBCTUS1004/€42088

at 25 0C and 0.101 MPa, the crude feed having, per

gram of crude feed, ar lc]ﬁ ﬁgntent of at least 0.1

grans of residue, and a aF=N~7 VI Fe content of at

| east 0.00002 granms, and at | east one of the catal ysts

conpri Si ng one or nore netals from Colum 6 of the
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m xtures control l'ing cont
inclodescth¢ timds psdott, whateirt the corde qbeoqmlcbxs ladtquhhmiﬁuxte@lt ab °C and
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havﬁ%"H @gﬁu@éon?é}n 18 Qt’fbé’sft oliNGake el ALRuE Ba %&aﬂh &fcrddeqe&r Hﬁ!&at

wherein Ni/V/Fe content is as determ ned by AST
leaswbnm@ﬂhase?t@l&sts anmprlssg doe ocmnateanetals drams Cabimar ﬁpﬁ@d Perlodlc
ASTM Met hod D53 1. The met ddn
Tabfg) O MG COEURRY S s of BREETE A Fo RS RS St

Tablé& o ikt tRLIF, #ld nost 10% at nost 5% or at nost 3%
of the Ni/V/Fe content of the crude feed. 12. The

metdeotiobing spataeting qondiioas pichghatipreeradepioductijas w/TigN of at most

o0 BTN A5 R RESTHShu P AR AR50
of therdidud ontdhi@f et drode fesd olltareir @ ANisaiseteimitledibyRASTM Method
10-12, wherein the cr ude product has per%%r am of

D664, garesidgagententris andeiempnesion AT ¥hMetheddBddos gr ans,
fr :
2. o s ROPA aRTR ol VA BEORN p Qe R prodct s at most
SO%retllnosi 3@sorcdt aase H0%orof dlmy T AN ozﬂtlai arpdelfetd, wher ein the - -~
d tent. of th d 0-
5. oo bGP b S gn PRI At B e e aupsis ina

rangdd YBoMBIL8U0A, HS7 (@23 0T8O, Br ANY0Rof el AN of tHAoruddiRERI N
he crude product has, per gram of crude product, from

4. 0. OBt methad as daigned igaayref clpimsnh-8. Wonginghe A N of the erude product
is i flBe rfor 06'}36)1 1%0(9§ fgrn%%ldg(gg%%r %%'65 SIor(P. . 0. 001
?' nb rarnv’, rom rans 0. granms, oOr

5. fromdméthod ﬁ:ﬁﬂ&nﬁe@l 1ﬁ aihy of élﬁiﬁnsolf-ll r\elsdreinehe TAN difiBe crude feed is
met hod as cl ai ned i;QOf clalrrs 1- 15, wherein the

in agpRgrlrea &P 119, fre@r%ﬁca of fiem e td eed, at least 0.2
6. graﬁéﬁ&déf?@@ﬂiucg} dﬁ‘ét é‘?f?pﬁm .5 grans, or at

| east resi d e pef crude feed. 17.
Thecomectingla amide feddmeith bme @Tryorefcatalyatsrm prdi6e a wharpeoduct that

qr o e um_ 6 netals are denu LQr
incllfigBF ErSE DG TR O e R LS & R FogHe 3 o ond
0.16r Mba, W8 LR Tedd@nfRlsHEbE oFﬁ{o@é alkall ﬁieﬁ SalRast oﬁe Bpfn%re

size distribution wth a nmedi an pore di ameter of

orghrda g¢id9@nAor miord dkalined@oth petyrsalts of one or more organic a01ds or
mixtures thereof, the crude feed having, per gram of crude feed, a total content of alkali
metal, and alkaline-earth metal, in metal salts of organic acids of at least 0.00001 grams,
and a residue content of at least 0.1 grams of residue, and at least one of the catalysts
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
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at least 230 A 19. The nethod as clainmed in any of
clains 1-0, wherein the Columm 6 netal catalyst has a

W@ors/eisae di stribution such that at |east 60%CF/US1064/042088
total nunber of pores in the pore size distribution

gaV @orﬁrd?lﬁ{geco%a%ﬂﬁ @5ndﬂ?5rﬁ'ﬁgchr7£1 fhe \Mlﬁé é’?%fﬁ‘ é{s ea\rﬂflio{ag i{\?‘)(_)nntent of

A or wthin | an .
alkah enetadt amddlllaiémdeamhrmétaﬂ nn areyal sﬁltwaa)rgan@acl&s ofvdd @fost 90% of the
ri ses jn addition_one

con i o Al e A b PR ms b ls el ST B in the crude
fee@NdQhe HRAEpRATRHAD Qses‘iﬁue%ﬁteﬁf of MY ?3@'&"%?3 %ﬁﬁ’e‘%h?em of the

one or nore nmetals from Col ums 7-10
crute fried, wheteingonient ef adkatipoetall snd flkelie:-emrtbnmetel, Gometahsalts of

al s e thod as,
OTgZI?lé%ﬁe ES. s deteD H}Cdéyﬁ@@@% g @aléi%.aﬁgtrw YSSPRIFAL 1§ as
detmmlaéd@;aAsmsMeﬂmmsa@es in addition one or nore
el enents from Colum 15 of the Periodic Table, one or

7. mor Ehemeibed Avelapmedineslaim Gyovheredothertoiall nédng nbatkali m2Rl, and

n an of, ¢l o
alk;iﬁg %ﬁ%l?lge?al%rrg&ga ?ys(t)rga%l ﬁf)lldfs éré%ler‘f"ﬁg 4“8#1:%“‘0“ 50%, at
mostddi4, iop Aot BPaby i cofitte AdikialiiBAal, akPAIR VR eaRB A, ﬁa metal

ltgore size di strlbutlon with a median pore dianeter of
sa

£1 preauic agigs i thg cruge feaslast 180 A. 23. The net hod as
8. cl arpedethba g@é’laﬂedcih%la'ﬁﬁ 60“%@1@1%’\@1% ':[??t'a{]cotnt%%t ﬁf ggﬁl rfngtaij and

is contacted In a contactr ng zone t
alkgingplagtl natal ammoefdl stitraf of ganid dcids.in24e cribepBetAedinasrange from

13 o aon BT B A b ol sl Wit ne gt

met@l, eletal 8dltsio$ ot 1%@1@%e%&@fg£@rem fromthe crude
feed to forma blend. 25. A crude product or a blend

9. obt Biavasihed Wlantﬁétlh oty aﬁclmmu @ dvhaereiaribe afideprailngt hds from - -

00450007 onf P08 Dokt BT BAHETERRLA A L o o

0.04000¢ @&8hstg 00000 Udeaniy SFAUEHT BEtalR afd ﬂﬁglllfbsea?dh%éfﬁdm' Hetal salts
cl ai m%é—': 27. The nmethod as claimed in claim 2
5t

of OfgAgiG? H?ég’@ﬁb%%@!éﬁkh@fo itpri ses distilling the crude
10. Pr Ogmhogrof%gk% ?_ g%dcrh%&%o@&? Enp%a‘%- distillate

fractions nclalrrs_27 or
28, contaetind mcutie faed odtsaieny neRepithlses th yrbdatd £atdl Bebduct that

includes the crude product, wherein the crude product is a liquid mixture at 25 °C and

0.101 MPa, the crude feed having, per gram of crude feed, a residue content of at least 0.1
grams of residue, and a total Ni/V/Fe content of at least 0.00002 grams, and at least one of
the catalysts 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 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 Ni/V/Fe
content is as determined by ASTM Method D5708, and residue content is as determined
by ASTM Method D5307.
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11. The method as claimed in claim 10, wherein the Ni/V/Fe content of the crude
product is at most 50%, at most 10%, at most 5%, or at most 3% of the Ni/V/Fe content of
the crude feed.

12. The method as claimed in claim 10, wherein the Ni/V/Fe content of the crude
product is in a range from 1-80%, 10-70%, 20-60%, or 30-50% of the Ni/V/Fe of the crude
feed.

13.  The method as claimed in any of claims 10-12, wherein the crude product has, per
gram of crude product, from 0.0000001 grams to 0.00005 grams, from 0.0000005 grams to
0.00001 grams, or from 0.000001 grams to 0.000005 grams of Ni/V/Fe.

14.  The method as claimed in any of claims 1-13, wherein the residue content of the
crude product is 80-120% or 90-110% of the residue content of the crude feed.

15.  The method as claimed in any of claims 1-14, wherein the crude product has, per
gram of crude product, from 0.001 grams to 0.8 grams, from 0.0001 grams to 0.5 grams,
from 0.0005 grams to 0.4 grams, from 0.001 grams to 0.3 grams, from 0.005 grams to 0.2
grams, or from 0.01 grams.to 0.1 grams of residue.

16.  The method as claimed in any of claims 1-15, wherein the crude feed has, per gram
of crude feed, at least 0.2 grams, at least 0.3 grams, at least 0.5 grams, or at least 0.9 grams
of residue per gram of crude feed.

17. The method as claimed in any of claims 0-16, wherein the one or more Column 6
metals are molybdenum and/or tungsten.

18.  The method as claimed in any of claims 0-17, wherein the Column 6 metal catalyst
has a pore size distribution with a median pore diameter of at least 90 A, at least 180 A, or
at least 230 A.

19.  The method as claimed in any of claims 1-0, wherein the Column 6 metal catalyst
has a pore size distribution such that at least 60% of the total number of pores in the pore
size distribution have a pore diameter within 70 A, within 45 A, within 35 A, or within 25
A of the median pore diameter.

20.  The method as claimed in any of claims 0-19, wherein the Column 6 metal catalyst
comprises in addition one or more metals from Column 5 of the Periodic Table, one or
more compounds of one or more Column 5 metals, one or more metals from Columns 7-10
of the Periodic Table, one or more compounds of one or more Columns 7-10 metals, or

mixtures thereof,
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21.  The method as claimed in any of claims 0-20, wherein the Column 6 metal catalyst
comprises in addition one or more elements from Column 15 of the Periodic Table, one or
more compounds of one or more Column 15 elements.

22.  The method as claimed in any of claims 0-21, 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.

23.  The method as claimed in any of claims 0-22, wherein the crude feed is contacted
in a contacting zone that is on or coupled to an offshore facility.

24.  The method as claimed in any of claims 1-23, wherein the method further
comprises combining the crude product witﬁ a crude that is the same as or different from
the crude feed to form a blend.

25. A crude product or a blend obtainable by a method as claimed in any of claims 1-
24.

26. A method of producing transportation fuel, heating fuel, lubricants, or chemicals,
comprising processing a crude product or a blend as claimed in claim 25.

27. . The method as claimed in claim 26, wherein the processing comprises distilling the
crude product or the blend into one or more distillate fractions.

28.  The method as claimed in claims 27 or 28, wherein the processing comprises

hydrotreating.
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