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SYSTEMS, METHODS, AND CATALYSTS FOR PRODUCI NG A CRUDE

PRODUCT FI ELD OF THE | NVENTI ON The present invention
w@emwsnelohy rel ates to systens, nethods, and caPEl/yS$1084/042332
for treating crude feed, and to conpositions that can
be produced using such systens, nethods, and
catal ysts. Mrre particularly, certain enbodi ments
described herein relate to systens, nethods, an
SUSTBMS SMIEFHODSY 4N 6ATAL SIS AR FRADUSTANG dh GRUDE
product, wherein the toPROPB&Hct includes a crude
product that is a liquid mxture at 25 0C and 0. 101
MPa and has one or _nore properties that are changed

i V pective property of the crude feed.

Toddrth tlﬁg#égge ; FRyAHL &Y SR%enhd) Aottty ealﬂrt@ta‘l)ists for

rmr nsul tab | es that” do not allow th
treatiig Hiek: fead, lad acamymsitaink yhat panlsfppmd@@d usmgsiele éﬁé@@ﬁ

FIE

e 2GR, e oSG b L e
systenfiC Cdn@'cﬁt E%P@dﬂv%rsﬁd?ﬂif e?&ﬁéié fe@&l tea to@altﬂﬁ&idcﬁ tvﬁiereln
aci of the crude feed. D sadvantage

the to:tahpheduw mcﬂudes raEBIrlalel preduct Hiag s amldfﬁyxt@mt 205Gt andt 1 01 MPa
f t.a t
and B3 0 GOt BeBrG® BRC PRV HE Rt A S0t RRRHRLS bfbery of the

crud@fecdci di ¢ conponents from di sadvantaged crudes may
[ nvoI ve chem cal | neut ralizing acidic conponents with

h A 2| y, corrosion-resistant netals
t Allow the crudes t
T b S 0 AR o o s
be eé’ﬂilbﬁhcalfytt@[ﬁm}bdﬁedl vigsosdsgtl dsirgaeunventipenkfaciliting arhesnmonly
the use of corrosion-resistant netal in existing

‘refellé%ﬂﬂiopﬁﬁfé‘ﬁtsaﬁif@? aged cmdeiesi rabl e. Anot her method to

$n @%{ dVarftQddQR, JR’E g@anélﬁﬂé)éé‘f@ic Q:gﬁlllpbhé}ﬁs @bt CREfIRAE Rthe total

torsTto nt aged crudes before transportln

ac1da1md{b@r(ﬁbéd¢’6$£|thmgprmde febd Busaéwmgeégsmles;wuh@gelammlm TAN
of cQrrosion |nh| af fect

s S e o B SRSk s procesng o

the cﬂkﬁﬂlvhﬁt}{ &f criild %%V@r&%ﬁ@cémﬁﬁﬁehﬁQr&ﬁ dﬁ@@vantaged crudes may
D sa vant aged crudes often contain relatively

mvollmnéieml@ilyrr@gtrdweng Ridip chmgﬁnqné‘s\/‘éqth V@FOWS@@FWU @lfWIYO

B R

equipfdeBN TRNIsBIOR cOHirGhRdH-fedistayit etah dftbeineolvas mgmﬁ(:ﬁlﬁrexpense and

exanpl e, sul fur, oxygen, and_nitrogen). O ganica
thuspthervde hé@@rwmnonwstﬁ@vnemhl@éﬁémg elyRreRHEaY 7 poh e A&ﬁ% able.

Ao de\é?rl{él‘g N Elt 9@1&%«5%&25&0@&@9 ﬁ)[ﬁtcﬁgﬁ%ﬁ&@ﬂﬁ%lﬂﬁé’to

reI rve nount s o nmetal contam nants,
dlsaﬂﬁim@géamﬁhc&s baﬂoﬁé@:inspmngdnd}’m pﬂ)nds'smg df tlendisddyrittaged crudes.
processi ng of such crudes, &
The use of corrosion inhibitors may negatively affect equipment used to process the crudes
and/or the quality of products produced from the crudes.

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

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

wo etod/oewhbine of the catal yst. Such deposits nmapCT/ESRGE4/642332
decline in the activity of the catalyst. Coke may form

and/ or deposit on catalyst surfaces at a rapid rate .
dUPISAY BIgER SuRYmaY s av RHY ey i@ﬂcﬁ%&s Hmetagpipgninants,
for e)gaglt?ﬁé%:,%li&&l,r\%ggcﬂﬁﬁi?&lﬁi/éﬂ?orﬁ qtﬁ:%t%'gt procéd ﬁl?\b'f%‘YChcgru@eS, metal

G
yst contam nated wt H gh Tenperatures
contansiashts amd/ogconeppends aff metal coayanaingats.adnay dépobit bhe surface of the

acti vi of, the catal yst. and/o ause the catalyst to
catal 0611 B 40K VIS A BCaGBAL P ieEPND THc N fihe & he
activit] ofBle@htab@t t s of organic acids (for exanple, calcium
pot assi um and/ or sodiun). Metals in netal salts of

or Gelrd manfirdsandras daposittonpdataydt purseqes pba wid ratsduring processing

.di.sadvant aged crudes by .convention rgcesses,. faor
or digySAMER GRES: M B oy iR BB R I P gty
contihSBd HRGUORE EHRsh defpe@RIENided dating f%@ﬁ@’éﬁ@n ¢ also diminish
nmetals in netal salts of organic acids are present. In

the agtisvityrafshe easalistardlor sanse tharatlyshto detrseratey pi cal | y

de i f e . ,

CeBEAL e 5} B A 95l SR e o
exaniple alchimt, ipatdsyiuimand@r dodiomynbietdie invaenl et aff ylanic acids are

partjcles, particul arlﬁg%gﬁ‘ge top of .the cat a%it
not tyuepllymsBargied dEam dispdvag 7t &y canyentignafpogessere {0 example,
desaltifle 1R a3 laSiBE. Organic acids, at the top of the

catal yst bed genérally results in an increase in

pr Bwsenses ale offet bnaugteradne chedntinval pagcesfel exdieh wedtals pl mgtal

t he catal yst bed. Moyeover, the tals ip netal  sal.t
salts of S gt ey ges 12 Bl redoereePon s Bbicaly
depoSith&r¥8d ScterRhBRSMBNEBEE Batalyd B tdIPdn theal daS oPEGaRic Geids may
oxygen conpounds. Treat ment facilities that process

deposiit prefrantiakydn voiduddemed hetwegn eajalye padihes crrtigards at the top of -
| - 0Q2 f 7 f di
e k3L BT BRSSPl Bftar o

orgaii @aidb,Cat CHeyiOp BF CRMBRAURHBd ydhemieadutd ikla indgkase in pressure drop
processi ng, may_ form hi gher oxjdation conpoundsﬂg%f or
through dhgbed eiecaimely usbP gatalyst badd Myregisraleineiialy in metal
. Cl ] i on of ethers)
salts ?’ E‘g airc Zd’cgfl’g?)?él{yg{l ?e Iltagﬁr({grgm‘?t\i}}éél gf) ?éﬁn{?@%‘tﬂgﬁt&} eat ed crude
anDisadvamaged arudes mag dmdads orgirdc exygeproenipodndsi fAgeatment

fecilfies ) e aig Qo ahieted Y MOk AP GUReR: b4 sk 003 rams
of mﬁégﬂ% g&agr%%?dis\éﬁ‘%t&'éQ CRRIE Y Qkolnar ;]ggﬁl@rélg %gfiﬁé Bdkessing.

car bons, consistent quantities of hydrogen
Orgagenmxygbh yomparthds.ovien hedidd duripg ptdacessing; mayiferm higher oxidation

unsat urated fr nts resulfi from cr,acki
com aﬁgtgégxag?pge,ggg)e@ﬁ% . _/or'%%fs;é]gﬁeé{ ?yo?gla%}qwgglcohols, and/or
acidsoﬂ'os%ﬁsas'5fr1 BRidatbH StetherditBalakey difRMM t688mbRefrbmahOfreAd crude
active hydrogenation ‘catal yst, nmay be needed to

and/omhabéarragleéaniaminasel equipmyensriusing pracessing eyl eapseeplugging in

; H&gro gln eiSs costly to produce and/or costly to
ransp ﬂé‘%‘ﬂ to treatment facilities.

Disadvantaged crudes may include hydrogen 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 pesabichs ty tends to result in phase separ at i BOT/052004/042332

conmponent s during processing and/or formati on of
undesi rabl e_by-products (for_ exa (@g ydr oge

from doorpg gok wgﬁogm cesthje profusk 5>r CEERR g‘PSBHQItO treatment

facﬂlaésocesses often lack the ability to change a sel ected

property in a disadvantaged crude w thout al so
SI Dsadvantaged yrudbaasd tegd od bvénbmmsmbrltty duringprohessing in
ed_crude. For

dvant.
convEi AL RLTEY | G Seatis R Tyl 5 B berRaion of components
dunntrgq%t%@m %%d/& ﬁnﬂhmuegeel Juﬁ%dﬁﬁk (Br eimplBeydfFen

changi ng by a desired anount the content of
sulﬁdfewamrand@nﬂmnmgd@such as sul fur or netal

o CRBELBEH BlockRis fratE s AP R /bR R0 meopgripin e
dlsacﬁﬂﬁth%&tﬁi Gudll WHEG 210 strsRcinay chapthLotiegsopatitr@he t he

percent of conponents contributing to the

dlsaderaetagndeﬁw@@ deprsxapele; panyentiongl prgoefseuelian lagkothe phility to
s AL e PO TRE Bl ARl a Pt SR 1 SO AL angine

by a 6&%es atnduhtehe bentbiteofdesda vampagmt GucioassulfAdel metah of

di | uent, to a dj sadvantaged crude may, in sone
contagpipgpis) ip e disadviaptaged ¢¥8bi | ity of such crude. U S.

M B R YR e oS

disadvantBeat dedesdad laler;th&weibht f3Certt of Beapaentsatonalbuting to the

. 897,769 ta Tr te et al..; 5,871,6 to Tracht
disapnab ROBTHES AGAnE ierbiolvents, Aicia Hobgriss coss phleating
dlsacf%ﬁt‘ég&ﬁﬁﬁdes%ttg R coRRIGS ARhR ¥8d/Sr fn@feaﬁd%@t% $b Béhdle the

crudés. The processes, systens, and cata YStS

disadyestegédaddésn Advbgen quachlelnntsto alsisadvantaget avedel ha, fegpme

,cabi |1t ec many of the technica
Sltuaﬁ&%bfi%%asg&a%’rl& uggggléle In sum disadvantaged crudes
geus. Rhdelit oy, &, 347¢5Titb Snhiekar @RE! & Izem 269 aﬂvfey@mat aa.,
relatlveléaquh TAN, a t endency to_become unstab

€

6,063126¢ tegCrap 26,928382 & B%f@@h@@he? 91 4,020 frsBearden ct al;
5 89}{ %@{ 'T’rg%lfte e%lg q r?]ﬂﬁ(g%ttg TP c eq LRI 5d$’5r 1' th) Tgnaka etal.,

esira e propertres’in
descriled @driovie byocbssgh szjxmmt@d ehtalystiesi prabéssingenplenehs pl(oi:enses
exanp| e, reS|due

ni cal | ound te .oat
SyStegsn AR ARIRTS ¢ dessabel @ here pRIERIS, Raerdeve HEaRT epxatqgﬁél
beca@sréq{f%an o3 bﬁ%eﬁﬁ&ﬂ?&b@&f@&@ﬂﬁﬁ?ebo§90h properties tend

to cause problens I n conventional transportation
anhly sum, tlisadvangaped cacies gtricely liave ndksirgble peopeassdfor example,

iR TR0y SREHEASCEBEHRL el nn TG BhEh Boency
constfAd %elaﬁ%w RirdeSarfouith 964 Hyldfseh dﬁﬁ&é‘ﬁé‘&tﬁlegi/‘j d Oiges iR &sRable

need for I nproved systens, nethods or catalysts
propeuur:s nchude relitively highiasmuntsrof agefdnr@ble @emppmrms @oeremple,

oducts. w.th e desjrabl erti ere |
reside G Ay DL LR BT Bt Bt s Brnd B
orgafiie abids Sind AR @t SniCaxtyaby §6r§pdﬂib§§) GRioh GRopRERs $&das te@she problems
properties in a di sadvant aged
in conventional transportation and/or treatment facilities, including increased corrosion,
decreased catalyst life, process plugging, and/or increased usage of hydrogen during
treatment. Thus, there is a significant economic and technical need for improved systems,

methods, and/or catalysts for conversion of disadvantaged crudes into crude products with
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crude while only selectively changi ng other properties
in the di sadvantaged crude. SUMVARYOF THE | NVENTI ON
wo poosfasicens descri bed herein generally rel at e POT/US2004/042332
systens, nethods and catal ysts for conversion of a
crude feed to a_total product. conprisin crude
more;fiesa%réff ProRerticsn Tagfds @E‘baaﬁgﬁg"we%t, ChRAR R TR aiREnssddor
systeh{dY BRIH.A8 SndRs S4thpSd RATCEH BhAkSs 1888 epRbbNics #l ABadvantaged
conposi tions that "have novel conbinations of
crude whylo nelyselectinal e chmngBigaitha pnepesticsiio e dsadvbetagist aided

[ ] ] d met hods descri bed herein. The
SUMH%@E&“'}W@@Iﬂ;QﬁA hod of producing a crude

Pr Beegions €ORIbES hA@in EROEaNG rEIRG t& sEstiE nidRsis\int Rat@RAts for
or nore catalysts to produce a total product that

conversiinadfesradedeed ortofal paestict comisiséign ¢emde produet apdoinseme

enpdnfoiy ot iee o Ruds W ed Brel o bR o

compditiona tiak YStesndvaVéongbifatidk &f Sbipordnithérbil iSwuah wbiPodtions can
medi an pore dianeter in a range from90 A to 180 A

be ofpinpd by using the sgommsand methads descrbpdBered® pores in the

L
contabtinp hichudei fesd with age deineradatdygktdy ph&dude tdlabproBd@8R4t includes

and controlling contacti condi tions such that t
the GRS QORI AEreR A CTudSARIORRet 1 2 Hpie POROR A b1 M,
_ 0 TAN .
the Chnﬁl\/bt hfg%d‘l%gfgf%@f Tflﬁ[\j“ WYEH Bdat O.ésgl\inlﬂsat RastdRk gg gﬁer&%éﬁso%%g@é a pore

e Invention al so provi a
size gistibutiomyith aonertien pore dirmeterdo apangsi frim 96 dntoaldli Agwish at least

o,crude feed Wth one.or nore .catal yst.s to.produce.a

R g A R o S

withi ¥ A LEER REREdre dfantetér dMERinPort Hize ditribd®iod s fbtermined
0.101 MPa, the crude feed having a TAN of at |east

by AGTH] Methadd 42820 aed edntrollingeepntaciing eonditians gueh {het e siude

i,Stri Byt i th ' ' I
pocf e 340 8P o T ERAROESHEL AL Ol 8050 o
dete®@ihed W ASTRYMrghddBe@br e size di stribution having, per
gram of catalyst, from 0.0001 grans to 0,08 grans of;

nolt e daetian %qu)reyid%a acthady @mmngmmg’ uct, comprising:
cont%ﬂi(lgg glg?&d%gﬁﬁﬁwﬂﬁ Lo Ff Rlord kN SOPIbARE agbt)élf oBact thﬂ includes

; contro I Ng con actlng condil t ns sucC
the crinftprociet, ovhesisn ieotuds prodsctds i iniaturerat<t5 TDAHAAT. 10 1helPa,

TAN of the cr feed, rein TAN is as determ.ned by .
the CRSPRIHEHOE AR oL Lot bt 1Bt oS Ty AR haY et gy size
distrMutiBh RS AEish $6rE URarQBIGE 1ea G OB | BidRErmERALFAUI TN Method

crude feed wth one or nore catal ysts to producCe a

D428 tandl thercathlicst hatiag thenoresies dishibutonbaving, pdugtam effvatabysh from

oo S8 REHE kM A Sl
calotladd adweidht ST bR BEerN, APHK R 4herddf: ARPSIntrONRg®ontabing

catal ysts having a pore size di stribution with a

condjigatis shchpibaicthel cade pegdust hagta TAN of at@ostR0%s oiibe Y akde crude
feed G AT PR R As F RO PeR o et s rom
Cofrhémmventitin d1&tepBeidedd infethbdldf @rodubRgQr cridy groduct, 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

wa@omsactess g condi tions such that the crude propPUSIva$042332
a TAN of at nost 90% of the TAN of the crude feed,

wh TAN od D664. Th
as derﬁéf?@%aﬁ%@%ﬁa@ %&zéﬁ“ a??lﬁélawaalw MﬁY‘é‘a PRyC §1%¢ ﬁtﬁargbuﬂon
comﬂ?fs,ﬁ%g&fe %??Me%lsnﬂom(@&ﬁﬁﬁt@ &ghép&ma@ﬁm@%nwo& hape

or re cata

ysts to produce a total product that
compomnﬁmfametom enare nﬂ@lpﬁ@d@lumm@féhmhrheh@hkde qmrmmttm@s

terep gt atfolidotie P Eondiines P8 hase v b B A&Rpor

most %W@ﬂhm o8 cAlde &S Where PANIBEs 8abahied By ASTM Method
conprises: (a) one or nore netals from Colum 6 of the

Dé664¢eri odi ¢ Tabl e, one or nore conpounds of one or nore

als from Col um ,6 Reri.odi c Tabl e
T Pt R a2 g g B oE BlkBRing & FRRleT oo sqmprising:
contdefihgl ARrute fedd witleofesd abieCcafadidLio pRodIco b toRal Frod GrTRied Aktdudes
of one or nore netals from  um 10 of the Periodic

the cuglg [psodust, whieseinthesradecnredict 15(#1@01% argiure & 230 Caandr i G1oMPa,
the crq{detfgetdq{af/%? 'H?N o} g&l%%t %l 3 tag’ détg % M@'ﬁl&i DB§4 'aﬂd at
arahge froml to 10;

and cont r actl ng
least ©a8 df the @Btalysts@bmiphisés: (d)@nelov dﬁr@mtﬂmﬁroﬂl &hﬂnﬂ’ ANf thie Rdriodic

nost 90% of the TAN of the crude feed, wherein TAN.is
Table, ©0g 8F BIOFE $AEAPRPINETTRNE RIS PEEE3 oM eo] PH%?? #n B% 5111%%

Tabl&p ‘PYﬂlgﬁ?esElh&%pﬁﬁ?d {?;r) oR¢ B{jﬂl"c‘& ls(‘fﬁﬂﬁi @o YG b the Periodic

nprising: cohtactrng a cru one or nore
Table,ama loy stose ¢amuadsiofor® drobak nmtaisl fmtn @Mm IfodfitbieBeriduie
crude prod

Tablgo i Breg oo BER e B TP destel Getempelmpdfoge!

Coluthn'@Wefl isah alr@@2tfrdin 3 to @Udarfdrb%nﬁﬂlﬁn% Eoﬁﬁé’tﬁlg%‘haitﬁéﬁﬁ §uch that
conprising: (a) a first catal e first cataly

the chule pregluchlas agF AMcs et miost0% af feyiaN of thererelebel Wherein TAN
[ of erretalsfromCqurm6of t he
is asg‘é‘%@?’ag @Eﬁﬁ%&d?jgﬁl&o re conpounds of one or nore
MeTkd fvEdtm 30l p16¥ides @fnetﬂ@ﬂ oPgfddading a'EalhﬂeEpro@tiﬂt Cdd)hﬁirgfilg
as weight of netal, or m xtures thereof;

contasgips agrudsesd with opher mererapl kst iaInyaduch a\r@tﬁbpméw ﬂgart apludes
t I
e ol SFE000 4RI 1y e b0 s PRARRBIRTE, € 1B s i

the catderfesdechavongrolANSfaf leaste). franduiicomestr abare tatalysSebmprisiag: ()
of the Perjodic, Taple, calcula as \NEI t al

a firsh patphyst meéjsrsttq%@.l% avnawe&swm Gt B g@%%r@ﬁ 0 0.06

gramS QU op {éﬂfé&lg Hah é&]ﬁnﬁrstai%@mﬂmt TS oe bAMORE  at

nmost 90% of the TAN of the crude feed, whérein TAN is
compsmdeoonti qwmbrbmem;ﬁ' o€ olonnB6@4he TériodinTahie, calvulatebas

weigh] SUAEE pErSus Hatm PR 0o RETRE, Plsarior kb naving
per g?%rﬁgﬁ%ecgﬁdé f@at 2&95&8&&@ 0@b g%lﬁg? gf. of®bLmBRL AéaIs I Column 6 of

| u e Periodic or mxtures thereof;
the P@npdla Tgb}pp@llet ormraere cpmiphandsd oae phewoe mttalsifrrm €ohinam b of the

perici it SRR e M g8 el u S SR an Pkl
cont@idlg VORI 8y subletiEaihalcysde ProducRhOf BANI &1t most 90% of the TAN of
the crude feed, wherein TAN is as determined by ASTM Method Do664.

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

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

WO pws0616681 al so provi des a catal yst conposi ti OPCT/US2004/042332
conprising: (a) one or nore netals from Colum 6 of

t he Periodic Table,_ one or nore s _of one or
havifigg Bl ENRarOBIICH A ) bETAREO 1RV E‘tharB‘Hl ggam gf support
mateﬂhlx taé)&&érrﬁlh@c[ 6Pk-ray @for?ctﬁﬁ?ﬁﬁf \théf@ﬁ]%é @Atals}?t\ﬁa@ d tp@re size

ta alum na cont'ent of | east 0.1 grans of
distribbtion withpenedjampore diasngtgarfiat leastel30 aﬁ, as dsterielned by ATy
. iffraction; and wherein the catal yst has a pore
M t@ﬂ@%ﬁst ribution with a nedian pore di aneter of at
| eppd 1@3&10% al%px@@"’d@i At AL stBonpIiMolyRIongHist¥e?2 &3 .ond BE more

i nvention al so provi des a cat al yst conpaosi t1on,
metagsofigrn iGolwrgn 6(od fhedpraiodic Table one pamery GaFMCEBIlAOTS asfmore

RS e TR i PP RIPRAE BB pgeri

haviftf a fietaltminl dnfchodf £0da61011 Grapis dfhibetPalindla perT@ﬁhe),f support
one or nore conpounds of one or nore netals from

mategigl, gnfetergined e xpay diggadionamdevhgpinghe saiplyst hap apersy size
dlstrig)P 1({;11;?l I ga‘}flé%aw @rdﬁa?lllet ao\f'apﬁaaét 36% s ﬁlaﬁéﬂ]nfﬁ@d E)?%}SGIFNII

rans o heta. al'um’na per gra
Met}mdm»@&z material, as determ ned by x- ray di ffraction;

wherein the catalést has a pore size dlstrlbutlon

wi e HVRBAARAIS P EIdaT &RUEI SO OB AP BEA(®) 2¢ OF more
meta’f’seltr&ﬁ iGN Q%fﬁgrlbér%%khpﬂﬂ%ﬁg ér m-gﬁecdn‘ibb%ﬁﬁé 8o 6t nore

provi des a met hod of produding a catal yst, conprising:
metadsoindyia (€ akgma Sf eodriodict Tabd:y @ne or morempatsdtam Coldron Mo the

rt/nmetal mxture rein the s rt onprise
PeriRhEREPIL iR TS KPR IB P s & e osngion COMRiA 6 6Fine
Peridd@dPABIS ] d?aniRAResOherdBf; €b)YERSupb6rt il aCRAHAR a Thetd allifiéha content
Periodic Table, one or nore conmpounds of one or nore

- of atpeast.4 eraanefibptaningng pen gramms sppRArcmFigkpleas dgtermined by x-ray -

u t | t
iR WAIEESRL carl 8ot 6 5BLd B4k & ARRLAS] il AR pore
diam@fsr ofndedsd Qﬁ%ﬁgai cﬂl&gex@ﬁh«ﬁi b’}SAETMMegidd D4R82C ag al yst has
a ore S|ze Istribution wt a nhedl a re | anet er
f The invertiqn Alsppravidgsa msthod At pEfusi ,@S-‘P%I Wb QBPTISUES 2

comﬂ—lﬂﬁl ans\ﬁ?B&Jt Nithtng Or Moy indfss @ Ok Q@\S;Hﬁo /RAEQPMBSIRY, Fherein the

conprising. conbining a s rt wth one or
suppnﬂrcempmscasl theth @luhtinanaad sup pombfeneftthé metakt mnpnsmtmei cm more

he s 0 C rise a alum na, and one
metels o IR S0 G RO LA 056 P OFC THHOUPES oy OF mhore
metam*rmcﬁmﬁﬁ stdrendieticast Tabl@lt ﬁnxt%fh% tl%rec?foﬁ@at %m%uﬁg $heta
one or nore netals from Colum 6 of the Periodic

alumeuepon/rmemlxmm att artem@faturh ehat lease 400 Mg anddornniag ahe

al.um na. s m xtu
catl g o D e st S ety ST RREh forf et ofa
least@3D A >a§uedaﬁﬁmed|59wsmmet%cﬁmmtI on with a nedian

pore dianeter of at |east 230 A as determ ned by ASTM

Vet hothveatigpalsopreviday e meitlmd Alpsesiuging\A aaealysh, QPBIHIGIZo
combihf %u Céupgona.l witht %% oP hEe! etals torFBIrm sﬁ‘lg’port/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@r@doctess wherei n t he crude product is a |iquiPBPCTUS1004/@42332
at 25 0C and 0.101 MPa, the crude feed having a TAN of
at least 0.3, at_|least ope of the catal st.s havi a
catal g, wbexsin ghecfatal V3t it § BRFeRIZE K R s inaER Wamter of at
least %Odk etélr ?ﬁbﬁASﬁﬁﬁemoﬁqﬁﬁi ASTM Met hod D4282,
i e catal yst” having the pore size distribution
C dﬂmnn*@anngn atsetpaowadwn methad df predueing asruslepaodaic, chmpnising:

erlodlc Ta one, or
contagiingyngrugle el e an e iR BSR RGgr @ (R METRRGIL reludes
the cﬂiﬁ@bfbdu@tr wﬁbf&wﬂﬁ%r&de%@&fct isANuE@RELald dt 19 *COMHACTO1 N Pa,
condi tions such that the crude product has a TAN of at

the cmrde feed howiog at TeNDARE Ispst Oife atlead ene e the opabrsts havingn page size
distrigﬁt' det m n 40 oae g % 8uotqep§ %80 ATg§ dét@ﬁrlr? cigy A@lT‘M)

EiRG a%crude“produ

Meth6@ IMQ&S | g th@&ﬂ&l?ﬁthaﬂﬂg dhecpodel sizE dBtiitioh conrising MiwtLalumina
cat al ysts in the presence of_ a hydrogen source to

and ope tjmete metadn fpmSrodeme 6 of Hqurwém »OR@ OF MgEfecompounds of

o S AR 7 b

contralhng ea?thctﬂx@conﬂhﬁ)ns Emdﬁhitefbﬂcﬂude/ pm@uarhae xyIyeN of atmestt90% of
at least 0.0001 grans .0 xygen fcr
e TSbuc el S D I B h LAST DY SSATMARL e

S'"f-’lfe 19%%&&!{1&%%' 2?24?; na]ﬂrr]le Hg‘gf %‘gdﬁ&h ta%%@&uc@fcoﬁ%nsmg

contamng 4 otude figpdowith exd omgoxc@atal}tstsonshet oreseadel oéa Imhtog@murce to
t hat t

rud has .a_TAN of . at 0%
prodieAR o] BREUEY e Btn DEds oAbt b St BR cae et 5%
llqul@ﬁﬂ?cﬁfecat 9% YOI 1T 1311Ph, NBe Q0P it Bavin %'"'FANQE at B85t 0.3, the
crude product has an oxygen content of at npst 90% of

crudet fﬁ?ed bmyg@an owygearsonisht offad laaptu @O egrams whexyden pPengtainsof crude

N L T

diamaleB6f ANt 9B S, as daédraedty A&S@NﬂMeﬂ@d&)@%ﬂd&W@d‘dﬂhg
conpri si ng: cont actin I\g a crude feed wi.ith one_or

contaghing Penskitionsdo pedvged A Nasuchithat ths Gudrcbrofdpgithas Adi e atpst
o0 4 Bl LB B LR Sl By i

compbultdd\such tiadt theaade ﬁmﬂluct dnglambdxgeasontenteofet ntose90% of the

oxyes brt tprmsogf el e B i Rl ekried % AFFg000bess,
and {ﬁg%rpgdrgenwéﬁetaﬂﬁnéarb ‘BMONIEMBYrdgsof one or nore

rom Colum 6 of the Periodic Table, calculated
asleemgbntlomfalsuatraVLdem methotl @f pdubing esiydegmaduct, compnsmg

contiigé pyricdled b 86 p5PR AN Borsdige 2onal Bt Bt rghpdes
the cgude %P&lutc’f' %vlféféiﬁ* %a@r@&gﬁbdm% Aifuiinfktudd atMBSTC £4%. 101 MPa,

TAN of the crude feed, wherein TAN i s as
the cxmle deadi maythgtay TANTM alvtqastdul peé 4t feas onapé theicerl vstsdgving, per

du0|n a Cr
sranf G, D 1A O g o o B ih S  gf e
Peridddd ”ﬁé‘dl@ toheloh nIo'i‘@ccﬁﬁﬁﬁﬁ)%@f &fe @ dil)f@ hega s sUCEIaminG® of the
roduce a total product that includes the crude

Pemqglnq)”aa];&@, calghlatas) as whghtof oegéal porguliibires thergof; and controlling

contacting conditions such that a liquid hourly space velocity in a contacting zone is over
10 h, and the crude product has a TAN of at most 90% of the TAN of the crude feed,
wherein TAN is as determined by ASTM Method D664.
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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
wauososieeont ent of at | east 0.0001 grans of suP€TISINE$/042332

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

conpri sing one or f Col 6 of the ..
Py atvaBINe Providet mABP BB COre etish cppgising
conta@ﬁ{l(? I'élfgé t?cf?d%ltlr&ﬁb & ri;lf)retcgf?d)}:> &lih Al SredeBE Bf a BYdrogen source to

ereo and controlli ng cont act i ng
produwa ndotal produstdhdt indlades thhucmd@pl@dmtawh@mgl the h@dc [oRfkiICt is a

I E TN E ST R NN g e

crudfB4 ﬁ&\hh%‘g sulfirddhnh Oy |1éés‘§03@(5051 MEIG 6F bl fiirHeP BRANDSS crude
nore contacting zones is over 10 h 1, the crude

feed, pndduiesst Ioav pﬁ@le&afHANt&ﬁOHMISWﬁsﬂme 9005t mekds fraw Glump é of the
and t he cr

P 55 o B G s RSB Sl e

Perﬂd%blé""&?ﬁﬁktﬁre@%érb&f asd &ﬁ‘x&l@ﬂﬁigﬂﬁdtabunm%ishodl that, during
and sul fur content is as detern ned by AST

contavgn%&Ue omde ﬁeedm@lmﬁv@iﬂcu@hh%dr%enmi avPleEisdadtae Wé\bblblfhase
sepal%glc?}a éf; t;hg gl&l ‘i%c%id %%H&Eﬁnegc ﬂg{?{d’ }ﬁ)gl'tﬂg SP 3 e ﬂﬁﬁt?’nlgo& or more

onesor o esence
contd@fing z@as eooker NP A 'ogrreredipreduct ba\{mg)ﬁi AN af aton@dt 90% of the

TANG SR e R oA R g, SO St i G0t the
sulfo b8 Ghitertd ﬂfeoa}aei@fega NGh&ARTRAYT I8 ERRdideddRsa SHeVEMBYE D664,

crude feed uring contact, uptakes hydrogen at a
and &Hheodrﬁdﬁnsadseﬂet&rmmﬂﬂ&xASWethséMZ&ﬂJ on of the cr ude

fe d durln ontact. The i ntion al so prov
8 s Y BB 2 B S prsing
cont&ﬁﬂé achide et Wit d8e bLREreWatdly VRO Rsdre bR 8 ghse8ERERogen
one or nore catalysts to produce a total product

sourqenatpmdmce adesl prhduct thad inchrdselthetcrudgrapdyat, Wheseia thierude

oo A 015, SRR S orcsins

such@hdddle dre@dfeks, cﬁmg@@hﬁek upthikeshydropee at atelectéd rasd to inhibit
hydr ogen upt ake condition and then at a second

phasp A of reagradeisad Ausipgcontase £ r st hydr ogen upt ake
o A 4 S50 B

contzhmdg @g:ﬁtdelfpécawﬂh hydaigen tnthe presamt bhedr more qakelysits to produce
ue of a crude feed/total

A otk TR BB Bh e e h S T e ot 4 Fpuid

mlxthﬂ:eat 65 48eLR1HOMH NP AN AROGNRB1IRE c@ﬁ&tll%c/@rfdﬁicﬁﬁfs 'sM&l th the crude
e respective one or nore properties of the crude

feedﬁsemhiacvddswﬂnhﬁdrbgmtal fost hcyldmgenl eptake aentditben ayfd then at a second

B P B S BB ShBin T o e

secoh® H}’@rf)géﬂﬁﬁaﬁecﬂdnﬁi‘bﬁﬁ M4 rié@ﬁic&@ﬁérﬂﬂatﬁie iA t§eHRNBlydrogen uptake
tenperature to produce a total product that includes

conditiam is nunteolbddol idiibit Rhvehusiof achislefeaddiotqh prasiuet mixdurg from

ture, at 25 0C a
cecrips( Ao et S ndEpRtperiel Sk e B 19 at mos
O%Q@Iﬁh?&io' tRE réspeiveiond or e prbptied drathé trude f&!dnt acting
erature I1s at least 30 OC | ower than the second
c OEEQUWW?@OII dpppioaides & meghind aftreodiicinge @rérRrofuHaeomprising:

cont?cglélg a crg&e 007 w1t%o Or/f’e of lm%‘fe' é’a?al%%s Bttheﬁr-gﬂélm%%ratuﬂg SRR by

contacting at a second temperature to produce a total product that includes the crude

product, wherein the crude product is a liquid mixture at 25 °C at 0.101 MPa, the crude

8
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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
WEe@do6tess conmpri si ng: contacting a crude feed MT/ONSIHNE042332
or nore catalysts to produce a total product that
i n¢cl udes_the crude product, wherein, the ¢rude produc
food hayig § 1401 of 6L & 6 CPBUDIENE M BCRBICOUBLIODE TP first
A FADsP80 3 105aSharPthd seddh@ cBhideind REfberature, and
cont cgsgne%ﬁ)aka[sﬂ%le ur cgntent o‘? at Ieas?% 0. C():OOl gr%nsﬁﬂ)gf‘a & an
the csudk rodupehias grdiN of acmosteO0ferdhtivana thet TANad theeradofeed he

cat Sts conprisin o) r tals from Col unm 6
whergifi f‘*ﬁ %ﬂr&&ﬁ%@%&’ag@%@% “conpounds of one or
NOT1R: #BERion ai%%@@é%eﬁho@%lf Fﬂﬁuaﬁg laQeide pkadhed, coRlprising:

m xtures thereof; and controlling contacting )
contagtingl i ciusia Seasluith oiaer mbrs cetalichts topoerlvee afiete] produgy tiaat ingludes

st _90% of the,TAN of the crude.fee and -t.he. ar
the offig quadieh, oelPis i ashi i 4 Byt as LBt e
the cRRB QI ha@ingtTEARTIfdelchaaB, ihheued feed Abving aaslfur content of at
det erm ned by ASTM Met hod D664, and sul fur content is

least §)08¢ eamd ofstilfBypeagram NE ervde feadoang atfenst onefithe exalysts o
rovi des [ ,

comH BT IE GRS B R 1 B P, P00 o e

compotind$ yBdr dr endeé aauteramt Odlahn @ afdkePeriduid Table) aradeisturése

crude product, wherein the crude product is.a |liquj
thereqf; apd canteallingcqntaciing condigiensvsh thay e R S :T%a‘ of at
' t f ' ' .
s BT RSl 5 SSRGS TN BBt o
130% ofite shifedsonsendofthe enaistfeah svhefeint TANCiatadgtetgined by ASTM

Mettog o prchaniie oot v R EReBonN g YRS ror o
metRd fvELRm 4R %%Hﬁd@s’ Shetia of ?_fdd%@in% a i eSpro@iict, comprising:

" mxtures thereof; and controlling contacting

contanting iatciwleFegLwith bhaor mhre eatalyies formvedise afietel prowugy that ingludes

e R S B b RS o o100

the chRRI fBbELFATH LDANT ot RRAst0. LdRe Ege feed hedvink @rredidueTANtdns of at
as determ ned by ASTM Met hod D664, and residue content

leastils! grgmyet easidusear BRmAETIRdaierd dndablsast opp el fhswaitysth
com@‘liszl_?% PO HGs n%‘etmpla&dc&hnm%é Pidhi€ E‘M@, Rl e
0] I'SI ng. cont ac Ing a Crude ee Wt

one Or nore
compdinds yBéi drangre ackidle frant Odlaln efthe Peridiit Tabie) ardestitrée

crude product, wherein the crude product is . a |iqui
therq#;ﬂldrcgnfaqlh%C@éﬁ%wa'cen%ﬁnw%g the éhec“rl%%&eelfvrf’@%ﬁ b .Lf%é" of at
mosta90-5/tg‘glf fl’l%o I\étbﬁﬁxgtcn%elfee&, g &ﬁ&’%ﬁroﬁﬁ&%a@ﬁ‘i’és%e%o}(@ﬁi of 70-

cont ent ast 0.1 grans VGO per gram of crude
130% @€ the rasidueadontemhisf the meudeffeddh end whetelrs TANd e apdéteintigedbe

r re als fromColum 6 of th L, adi £, Tabl

As13h Mo BR e isoimeorion & e hh 31 M MEBeDs307.
CotryamhvBntRdn d18FprBeHdL oS bfethtRAProdibingl 2XdridEsrotiiif &Mprising:
and controlling contacting conditions such that the

contautinge opudedfaet whhone ommnrefatalysitt produe aftotahprotngd that includes
t he

t he crude feed rud r.oduct. .has. a \ nt
the opgfe el R et Rtevetor S Pt Bt ¥idng g o pe
the c\gtét%ggwhm £TANEHM at 12506 1 ABE Rt fed HayindTWGBRIoRRSt of at
least 0.1 grains 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 métals from Column 6 of the Periodic T able, 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
wowaok/oerses or nore catal ysts to produce a t ot al PET/O82004/042332

that includes the crude product, wherein the crude

product is a Liquid mixture at 25 0C and_0, 101 MrPa,
mosty)oes ef thad A ekithh stdsdead Tagrade prodyethias a i GO copignigf 70-130%
of tht GRRD cOREn s tl%é Gudfed Yol SvilePei RAGD REMRLA i0Ys d&tg{ﬂp&l ﬁﬁ

a support wth one or nore netals from Col um of the
ASTREMetdaiddIH)Gl e, one or nore conpounds of one or nore

metals from Colum 6 of the Reriodic Table r . .

i h P FRAIRGOVAES Ssthog o B ey e rompipe:
contafcﬂh?‘a'%%&eﬁ@ec?@ftﬁ b} br BYreh@ellydtol fr6died babidPproBh &G4 S udes

in The presence of one or nore sul fur contalning

the cowleypoodigs velterein therpedepradect bed Hewid ooxEe; atadddf’'C and 0.101 MPa,

contyolling can [ di ti such.that . the cr
the ot e S PAN ot M bbb Righ e
by: c6hBfing &66bpoFthRith Meedtirhere nadtsld HPHOTLREH Gofbt Petodt Table,
produci ng a crude product, conprising: contactin

ing a
one qFrere cpERauRdstas oap er merapetalsdeam Gpduman 6 of fredtariedical able, or

. [0 t. 4 '
mixthdh B Ha 0 BortalSt GRS End T O HE ) U8 he
catallfist Wodcuidda in the erssendefoae (dr eyd m)yfua cﬁﬁtﬁi&hfgl&do)n}mhn& ata

east 10 cSt at 37.8 0C.(100 OF), t .crude, fee
temprEaR pelon 248 °(grad regrliinggontaciag %@tlg%suab theg thererpde
R }ﬁﬁﬁ metals from
pmd%%[lhhﬁﬁ T%ég?%%&ﬁﬁe&ﬁgr | oé-:t%é ?‘gb e, h%%rgqgr&%ﬁbr e conpounds
of Thamventionsis previdbsa methnd ©fpurncBigaf crudreprPdudt pabingprising:

Tabl e, i xt t her eof ; _and |1 tacti.
contaSRBFIis SRl Hh AT TAE Bl igtthes sl proghydhyinfudes

- the cAldedfoduichwiRkeiathd®@sde H030A s 4 NGuMinsigRSd 40250C 4d€.101 MPa,

crude feed at 37.8 0C, and the crude product having an
the cpple fgedvaving avisqeity 8096ledst { B eSiI37gr %v{10) °B), thherude frgd

.feed erei ne ARI Vi | S..a ern ')
navidE ARt Bk br Al E bl | 3p She STHE AR Rl e o
mordVRERARGrdR §RUm b ef the\FefibiRTables on®sionibiedni ol etbnefor more

tz@;oducing a crude praoduct, conprising: contactin
me

e odeon et e bl s el sbsline
cont%cﬁi‘ilg coff&&gg%kf%la% E}fﬁ tHe r&?ﬁ«*éd&éd%f‘? faly Y& sﬂ? %‘ggﬁg Ec‘gggf falbolt 90%

e Cru IS a 1~qul m xture a
of th® vikdsityRef thd ¢redefead et 378 6C handi the candd AMddnft letvidgemsAPl gravity

ot 7431 S ATk ot oraBrprce P VAHEE AR EBHS G fpiegmined by

ASTSPRRINIAS6 90, YanAdddfy iss dael‘ﬁlﬁ{e@%thIﬁ(}f/Ifzthéﬁ‘ @bziw.

additional catalyst, Wherein the additional catalyst
coihe inyestimrasapronidesa Oethadrof Broveicaigsy, cradeeprodudiprogprising:

cont TR RiecRe! PRE PBbPT art BN oo copibiioipg) that includes
the cBRIRPrbd A SyIfGH tHeh@hdd B dedt wieligia duGturd @ 52 CTAN ®io et 1Pa,
nmost 90% of the TAN of the crude feed, wherein TAN s

the cagledeedhavimpat| TAN KITiganl. houd DasdneTiranéra gatalyisereogipsising: at
leastR) Vi dgls a_met hod of ,.produci ng a crude (%r gduct . ixt
east O S RS h P R SRR ARG 00 UEOT SRR Branasumypprgmixtures
there®&taall\ig aditionflic@BUGE vhetdih Ble AARbAGT cat At complissd@Be bhfiore
crude product, wherein the crude product is a liquid

Columnkg metalg ong er poreqempoundsiofigng or more Column 6 metals, or

combinations thereof; and controlling contacting conditions such that the crude product
has a TAN of at most 90% of the TAN of the crude feed, wherein TAN is as determined
by ASTM Method D664.
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and the crude feed has a TAN of at |east O0.1;
generati ng hydrogen during the contacting; and
W@ s0616b8 ng contacting conditions such that tPET/TR200€042332
product has a TAN of at nost 90% of the TAN of the
crude feed, wherein TAN is as determ ned, by ASTM
veElGEvERien alspiEoyideehmedad 8 Bdyring |a&é%deé%ﬁ%1{%§&ffwlsmg
bAAYE! birtbdiRe 298E FEHLAG
oot L LB b e o e o 208! S R ncludes
the ciude @kodmc‘o d\thetem tietcradegiradies istaléquid udetupr dSCC, amuﬁe}(ﬁl MPa,

and the Gy b 1o R A0y b s ThirerRitng B fiolep dRuny LR epntacting
and cgnt]rol dlﬁu @oﬁtﬁct’i@f&ﬁldﬁﬁﬁs Qichtiha tl‘i@él@lié/ PlodubAIB LI TANGf at most

m one or nore conpounds of vanadium or
90% nfﬂtetl‘rﬁew of Heraude feathdvhwosin TN isrg detsrminetlibgh STM Method
D664fondltl ons such that a contacting tenperature is at
east 200 OC, and the crude product has a TAN of at
NMOBfe iA08AtRN dlfdeprdfited mbined of BG £iRlutiee d cridiesreit, bdbpriSing:
as determ ned by ASTM Met hod " The i nvention
contagtinga prlmi@ufd@swag ree ﬁmowcak@ﬂﬁéﬁféumgd%e @ﬁ@fabprsﬁ%m includes

contact i | e
the < RF R s R B P B B e G gl e
the cfildd deedH=0eCd TAWhETaeleasttONE aad uﬂkaﬁro(ﬁd o€ thel catailiysks cmm;ﬁhsmg
m xture at 25 0C and 0,101 MPa, the crude feed having
vanagiuma RN P BT GORROUNC qof \@ﬁ&mgm, p@glgftur@p, gleéqu{ controlling
contdc] ﬁhg ké(ﬁ(%ﬁorﬁ%gﬂ bt Reotanagdic er?ﬁ‘l E@08CTAMIES crude
of vanadium or m xtures er pr OVI Ing a gas
prodwct tips & FIAN)oPathyakt Qg%mfsﬂmJTAN afubhé ogde teetl aghérnig, TANes as

L R O

;. € I
R e e

contagtieg eicrudeAbed with onel elt mom mwmtOWCthht@bpmw tharmf:ludes :

e SRR s S T A RIS, e,

the cRideTBSdEhaiood YANSofta® 1At Gad at te@étane pr ﬂﬁL@taliskBBdompnsmg
i ncl udes the crude product wherein the crude product

vanagligig ong quin@ra¢onravadset Wa@@naﬁammw; thereot; prawIdaE Ajeas

comprfififh {0 gen Rilee A ATE BlpBlEce TR0 008 tlidProllaed il

dlrecﬁaﬁ day ﬁ% @uatzapy the iffogy ofa]‘iadillqldﬂfeednmcbcronngﬂmgmmgpmngd@ndltlons
vanadl u or m xtures there V adl

suché%at &refé'tld%érn@ﬂmj hgs o ddN of atanqgt §{’ @.02 Ie\wf{atﬂe %}'ua%"%ﬁegn

whex@fﬁr"?Aﬂ' 19%&&& fed ﬁgTﬂvﬁﬁleﬁL d%’aﬂcont rolling

contacting con |t| ns suc at the crude product has
a Thd miveldion\dl$eeprovidtemmetifodaf prakiting@@osrede prhdudt goxpEsing:

content of the.crude feed ein Ni/V/F t i
contizdNe g e eIV RSP DY B OO A RGLRORESY Tt iy ludes
the cRIRVrGBRt, AvIEREIR A @hdPsOaus! '1§"ag11 i@ Mﬁﬁr@ﬁt%u’@ and 0.101 MPa,

comprising: contacting a crude feed with one or nore
the cuaieatbgdslnasmtgg ppr gramod caudedeed, amt@UNdV /Herrantenhef aidesst Q.H@002

ﬂ erein the cru roduct is a li £
eramy kLo ik o13he RASHG o e TR B ighe ot
vanae@&@ lo¥ sligtueRTREEST A8 HhaRasidum caalsOiaviiy £pdi0 86 dizdsbution

vanadi um or
w1th a medlan pore diameter of least 180 A; and controlling contacting conditions such

that the crude product has a total Ni/V/Fe content of at most 90% of the Ni/V/Fe content of
the crude feed, wherein Ni/V/Fe content is as determined by ASTM Method D5708.
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m xtures thereof, the crude feed conprising one or

nore al kali netal salts of one or nobre organic acids,
woer@sosienr e al kal i ne-earth netal salts of onePOF/URINE042332

organi c acids, or mxtures thereof and the crude feed

havi ng, per (i]r am of crude fe a total content of
al K Invertion) alsoprgvidesamethod o4 prasupe 4 crudepradict cogrisipg:
Iy
oy S SARLSBELR oL ol 38548k PR R e
the cmdatj:mduch athegeih d’(aadrudmpl‘bélmt i0d liqui# atiktunestalS, °Comvell 0.101 MPa,

kal i earth netal.,. e netal salts of or
at et RO e SAtahygs CoBRHAIBE VEETE B Pare SPRRPTIdSY kfnadium, or
mixt@Re ¢ C}QH@ | hoerRaktda d&%}ﬁ‘ilsmg'o‘ﬂe BehRke SIRLL $heefl sﬂ@cﬁ'@in@ or more
acids I1n the crude f wherei n content of al kal
orgamie tagids, R @r aidxaalikabneewthhnmlt salts of pnenentmpreugansc @;ﬁds or

i) B s e B L HE e W b1 R R154 P ST

alkalP iRl Ghnd aBQIRE- & fhetal, QR hitéd] Isilgs @fcﬁ atieadieest aMidas @001
or nore catalysts to produce a total product that

gramsnayidgetolling conadéngrarditions sudhdhatithe emde pradyet hips gdefet content
o BB 4 TS0 BT B 3o R b e o0

of the boﬁtaﬁte)f@n@annaala@mdiﬁkalﬁme:aﬁh nigvleinahétal dafte o€ eughtiic acids in
metal salts of one or npre organlc acids, or .m xtures

the opyslerfeash whersin eqniert of alkali meialrapd PYealingrearh apetaly pguetal salts of
[ t aI and
orga{;]]‘é%glldls ﬁsedeeéefl1 t a%gfmﬁgltogri‘hM ts of organi ¢ aci ds
of Thd investiin Dsd00ilega arthodad gratucingastrudmgrodicts dvenprising:

cat al yst aving a pore SIZ dIStI‘I ution .
contRaR 25T sy ohe Piprcref Ay orreiosd el brodag)pat includes
the Mdepréduct, 8ARLeif 9% Ghdd H8hQLPA ll@LHH%kt&é a8 €Sardd . { 1EMPa,

poré size distribution having a pore dianeter within
the cagleAeast conppgisingiirerpr paore abtial meta saltsicneion nywe ergahigecids, one

di s ributi det ermi ned ASTM Met
or s i S8 S T P e P R ot e
crudé fded @aPing e lordhd 6f arutl@ feall, L1060l eoitemf ofal et hethB tudd alkalii@-
al kal i ne-earth netal, in metal salts of orgam c acids

earthynetal, immetal salaborgans asitstodat least 000081 igravas, and atdpgst one of the
catalg%tb ﬁJﬁhﬂg gg{e t%ﬁz f‘&éétﬂ\\m%dr@;vﬁi‘?g %%etdga%ltﬂo‘?? 8@%&? aph fatng? % 90 A

to 1804, wittk ad 1bave 664t df theetod] nuinberiftpakesdaltliesparé siae gatibution having
acjds is as determ ned by ASTM Met hod D1318. The

a poseliangteowithinds fgpsthed%%iwél RAEE AGERCHE, WhIEdIoRgS1Ze distitpution is

as dé?é'rﬁgﬁgatb KSTRI MR DARDL Afi doRBoRing " Hgl%ctfnfge&)n\ﬂ’itfoﬂs Q& that

or nore cat alysts to produce a tot product that

the crutiel pmkhmt hisen otal dentprtad atiali métal mdmalkddmeeaauhenqmlomunetal salts
IS .a d m x 25 0 MPa, t.he cr

of orgEif atid P, osbe Vol o fortsg b Fea et R el R GRSt in

metat Qﬂfs%?br%fm&icldsecﬁﬁﬁe GuOREE VHAER coRREk @all&a@@%&tapﬁﬁd Akaline-
he catal ysts having a pore size distribution with a

earthmdlahm m@taé salisaforganid avids is am@%erhnmﬂ l%OAf&Thfbl\/IliswA DI318.
&Ee teas 60% ﬁf theﬂ\})% er of &
ot Do sy PN MR G PEOERE crasiEna ey Prtfisice:
contéc@m? aQkudelBedReth dhe BPABreladi i £io, prydifie i thaDl@troﬂu@t'tHﬁ includes
distribution is as determ ned by ASTM Met hod D4282

the cauds nsodvct.ovhereiy theoerndepriodest mhwﬁ mistusmtr%t Wnandih {01 MPa,

the G s AR PR B KRN EP s isBho PR oo
grand¥l And dt @easO6H eI Tithd Sat@§stdBAERdR ﬁ@t@ size d1str1but10n with a median pore

diameter in a range from 90 A to 180 A, with at least 60% of the total number of pores in

'_'h—h.U
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by ASTM Met hod D5708. The invention al so provides a
nmet hod of producing a crude product, conprising:
W@ osactesg a crude feed with one or nore cat aPgBEUS2000042332
produce a total product that includes the crude
the cru m xture

e B G 5 o 455 2 e,

whez€i por siff digikikation 1Bk ab@rmABg bR AN NeetBe th@taﬁh §0ntrolhng
in metal salts of organic acids of at |east 0.000

confgetipgcopditiogs syahghatcthe gade peaglucthasiadetet NoYéFe mment of at most
0 1.
90/0@@&3 ﬁﬁglﬁg%’ té\}grre el?eo{) d eé{?easetsrelg}g\%& 8¢ 01\#8?%‘? AF figtgrmined

byADS’TMSI[[Mhb@Usodg D4282, and the catal yst having the pore
SIZ di stribution conprising one or nore netals from
nyengen elie PRdHdesdl etiad peprod@ng p cride @redieh somesing:
I
C°nf%§ﬁo*?%§°%ﬁe TRURTER, e P T plhoile § M SRE RS ngluces
the cude ptodoctswherein théatude peodictide lmuablmnbttuﬂeaas 251 °Cahalo. 101 MPa,
nd al kal i ne-earth net al

oo O R o B B LS o g, b
salt§6ﬂ§rg ic 931@4 &8t 1e2588.8060 1%}%119}35@% h@%’f%ﬂféfe% g?feast oHle the

salts of organic aci cru
catalyistsrhaivingaqrresize distridukiah iwithet mediampore alidoadtemnet-ad vatthl 80 A, as

o B AR SRR R R o eaisgoion

compFieivb @88 oAmOR: Med1sork CROUMHEA 6 9f ﬁlecife!r'_lgﬁlcpl“a‘Miau 6he or more
conprising: contacting a crude feed with oné or nore

compgungdsypdioge ppompregreiels from Sokimme ofthetPerindic Tabts, gnlmsxtum
thergc;fu ud %ngﬁ% cagglgtngé %@%?n%/lg%&e@%rtgg ?ﬁl@g Ip? é@l& ha% a total

: conteﬁmﬂaiu&uhnget@lnend)ﬁlkﬂm{eeeaadhkﬂétal ffeialal el of offanRMRIAIOf at most

Jro (%anl ¢ acids, one or nore al kaline-earth netal
90 %“lr tﬁ% cqptery 196 alkali msital, Midplikalmesarth snctaly ingnstal selis of organic acids.

in t}ferb?ﬁd%%ed %@fetnb Sofi e agég ?&%@?’éﬂ&%ﬂéﬁqg -egﬁg %e%l, SrHAS salts

a total content o
ofo@ahm;lacnisemstdetammdsby AS”ﬂMM]etImélDlS%l@f organi ¢ aci ds

Ieast 5100001 rans %‘ﬁ $st one qQf the .
cat e jREtondsngordspangh Otrediing o € JqdHcigcomprising:
I
con i D -0 AESSngloBash A oy AE L A

the @Hd@prddmt,rwmmmdhe crcudp prczsilucitgs etiguidrmixture at2d 2C and 0.661 MPa,

of .t.he Periodic r nmore co
the GRA& R SorRbribBle e o 8t G Pt R o B Hahs G s, one
or mswmalmreanwﬁﬁdﬂmam BESRAUr m@8 drgaaittdefds! bingig@al ﬁh@%éo@ %nd
condi ti ons such that the crude product has a total

the Guda f@ﬁ@ hafing pregianneficande faed) agptahtantent ofialkhli metals, and alkaline-

corl B 9 s B R0 L 8 L TR B9 o

catalysts allavmg atpdreodizeodigi@ibutoa&ith ainfedidiepdé Uidghet @ at MAR NGO & | as
t of alkali netal, and al kaline-earth nmetal, in

deteﬁ’é‘tnﬁ‘i? g‘é ASIM Methadahi 2, aed the cpialysshayings mméweb?]st%ﬂsnyn
. t
comgls% %gn%&’e ‘%le %&?&B uﬂﬁl éil)fstﬂe BL 1%’&19 ?%lﬁltea W or{gn%{g

cing a cr roduct, I sIng

comptmmxﬂe of exdonhore mmﬂs tﬁlrormﬁbﬁnﬁﬂi 6ﬂ %6 PSndeic pepidUsEmixtures
product that includes the crude product, wherein

“hef%% nélrcﬁa%o Pg gertacting conditiqns spchithat thecride proadugt hama total
contEht b? lzlkMD?rﬁatal, 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@roosmesss one of the catal ysts having a pore SP@EUS2004/042332
distribution with a nmedi an pore dianeter of at | east
230 A, as determ ned by ASTM Met 282, and the
in the gruge \red, Wawwgcoateab%algﬁdk@emlwg|aﬂ@%%ﬁa%%w,§n mptal salts
of orfif QLiafR:E dBRhnSa by AT 18 bR PS4 e Per i odiC
abl e, one or nore c npoun S o one or nore netals
f r ©he Bokntiom dsogfrotides Pmeﬂmdlorf platucimg amrudn pibdua scomprising:
her eof ; d co trollln ctln con t'on such .
conciE S Chle AP PO A A T AT RSP Oyt RO S Eet dpetudes
the cﬁIde'ﬁ’&luc? QVReRdin tHRerMe plofsct 9&95‘11&1515 nﬂ&tu"ré"ﬁ .7.‘5”‘@3*&1(1C ®E6 MPa,

wherein Ni/V/Fe content is as déterm ned by A
the civsteteed IpEEs toTEIh éthv"e pontent od Iasbam()dmO@% gr%mlmﬁhiw/ﬁafper

duci
sran GRS e B R0l B B B Gl WO AR B2 i o
medibR@pate diREteES dt Meakt 2I0CA UdeRtcdriehediydeS PVIadGbd DmgQ 8ind the

the crude product is a liquid mxture at 25 0C and
catalmsti@xmwraa)orq ¥iee disiutipneempidting Pad orgneRangpls fisne Column 6 of

the P%lrllé Tagﬁt é\llei (?'r%(t)r% c8{nﬁ8%gc%sgcff Osgg m%r f?l%@iafs f?&ﬂi %Sdlurgﬁl 8 of the

re-af i ne-ear one or

Pericdli @a@zble, ar@hidRiresaherdbfy tund 6@1tid111ﬁ{ge@fntactlh§ c@ﬁdixﬂ@asfsaeldthat the
havi ng a total _content gram of crude. f

ed, of
crudgprodhst e A0tal MW sl aomienhelat et ftoeal the Ni/Wlteafonkeaf pfhe
crud% %eeeg,(r) \?ﬁ'@rhﬁi NS cgﬂteﬁ‘tﬁls LS ASkrAnd? 99 %Smgf thdd Bﬁﬁf’t

e catalysts having a pore size ut| on
wi The mvmﬁtcbrmhsopmoadds ametled adfpratucingastrud®prddudscomprising:

determn TM Met hod 282, and the catalyst .
contis Sy AR PP Sh & HPSL LR Brpiecd tpg] BOdIC! that includes
the cHRIYREBIH R Rk ﬁﬂ:toru&%rogﬁ@ng Rfiqeiatakded at Jsr @Ml QOPIMPa,

grans to 0.3 grans of denum one or nore
the crusleyfbeibonumrisingrmered sqore alkaﬁ Inaeﬁ@dalé@ﬁ/megm mayé organic acids, one

nol enu ures t hereof a.nd ontro.
or my A g Bt ol SBioh ora e e “eode BBt pewal te
crud@fde@thaling @QRéteN¢onGnt, ek gtam HRiralle feadhralldefil haigl, 8@ dlRaline-
metal, in metal salts of organi ¢ aci ds of at nost 90%

earthgpetah én mgiel ealis of preanieacidsipsehleast NPOSI igeansy at leagi ppe of the

catal?%ge 3%1\711\11\%2 Gﬁtsﬂe (ﬁ%} l?flog]fwfaﬁﬁ Eg‘ﬁd&‘ﬁ&%g??la}é%%tr H? atciééjsg 90 A, as

eln conten
deteraliled byﬂASEFM Methoetla4282] mdiibt ahtalyal lisvingf the pgenize dgiibistion

[ erm ned by ASTM Met hod DI .3 18, The i nventi on
has aarpgai rrw? s cgnt ﬁ%tty %cgr@flhég%tauéﬁ Gigme0-00Q/qgrams &y (i Srgrams of:
molﬁ;ﬁ nhSdne%r nﬁ%g%ﬁw%ﬁ bl Fénds! @a@cu‘l\%t%&‘%so\?%g% dfrmé;l?hdenum

ysts to pr ce a tota product a
or mmtmﬁeﬂmramﬂ,mnﬂ comhalirg portthaingreodditipnosieh tthat sheacrhdagprioduct has a

otel Yt ot flpianel, o kipersrehenalo el W PRQUE B of o

most‘EHO@@bf)ifhe chhies Jraadii Iﬁetﬁloﬁl?d albhiind. éﬁ‘?th‘%ﬁé'iﬁleﬂlt m@tfal Sits of organic
| east 0.00002 grans, at |east one of the catal ysts

aciddiavhecrudpaed, whereindostent i alkadnmedat, hnéalkehimmmﬁmetal in metal

sats QE PG 3995 Pset e RIS oral
MO RO HE BTG ;ﬁshdego@fneafoamfgfo&l@ﬁaglay&ﬁde Fro@it GorRiking:

grams to 0.3 grams of: nolybdenum one or nore
contasting @uwndis fodd ith phelenuare Qa@llmtﬂ tatneoduss aketalprodegt that includes
m tures thereo nd_cont rall
the ofRiRRF & i Pl e R R by R B S, 0 g vee.
the c@d%édlﬁavﬁ{g TANtf 0Kaaf0.3 il thAdkdE feed having, per gram of crude

feed, a total Ni/V/Fe coritent 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 / VI Fe content of at nobst 90% of the Ni/V/ Fe content
wooosielo6s ude feed, wherein Ni/V/Fe content i SPEEUS2004/042332

determ ned by ASTM Met hod D5708, and TAN is as

a po1r(éj g{;g {dggéé] elglq%B\y A a%::}])gd ﬁlﬁg’ieggﬁ?&td ¥g¢1 | onilea%eﬁc'mned by

ASTRPIRHR 194D 82C 2 ﬂae t:ma@sﬁla@mgd@tom aeblybdebuBren®ht, FoF gam of
catal ysts to produce a total product that includes the

catalgstyiilemy @] cramavieed. 3 igramshef: molihdewm.aumetor mora cpmpeynls of

molyg]g% gaﬁéﬂ QS%aos%lyelg@ gnzﬁqibcfégﬁm %pﬁ?n sa’]lé? ﬁlefef%?dand controlhng

contaﬂi‘ﬁh cBhABBALCsURR ik theQR@detirodiivt Bah TAIN ofat emist BO%EtfaHle TAN of
s of one or nore organic acids, or mxture

the cmd@rfevzﬁ andeithel crude peadugiehas @é@ltahNWﬁEe GOt A ABARERYS of the
Ry e

Metl@fd B5708easd TANGG a@aet@mrfsd bpASTM Metlast D64 of t he
PRI TGN R A B e
b lud

contqct%'n%% crlgérie %Qc)ﬁ( ?\?thg)é@t g{oééé{ﬁtﬁgéty %@dg%eé tg{r‘»‘al ﬁg{dg@ﬁgﬁ glng udes

the (fnﬁdv’prﬁdhhdﬂmheﬂr&nahe tinde Pexiicds e hﬁaidl mixtwaet 2 *Grand0. 101 MPa,
onpounds of .one or nore tals on}Co um_ 10 of . d one

the AN (56 EOPPRAIGE OB OTISIE GHEE TEHEH 8t oF SRRl PR EB S

or mo?é élﬁalﬁfe éa%%?t%alf@f i dﬁ‘ﬁ(ﬁfle oi*g:bnl&icﬂis 50 iitre § theRdodl| and

a range from1l 0; and control(ing contact]j nlg .
the amdmtfebcﬂ hm\sngamtaltdmatent hper gnamd@ qpndscfiged, off alkali megalgand alkaline-

cr G b PO B OB EAD APl heor
cata&@ﬁtc%fﬂpn@i‘ngaéa 8hé: oﬂﬁbﬁé' metaRdroah Kalunite6 efthiPetivdialTablenone or
Salts of organic acids in the crude f

. morwh@mpq)lmdé ofipemer wpreghetalsitromeCalump gt e Igﬁpp‘ﬁé drégﬁ f mixtures

f n_netal
R
com@b@ﬁﬁsdﬂ‘%n@ ofBloPogetafls fune dobinng 1 @of the deripdio d’table or mixtures
npri si ng: cont act | ng a crude fee

therec whsfr@tnsa melaprainpidonl takumn i agd EEO tPWE? e e g 2
range, qu%? 1RS (f?u%@ Cé%‘ﬁgﬁlgh goﬁtgalr%déﬂﬁltBBQ Mtthétgth@crhdélpkloauct has a

ture a the crude feed hawng
totaBedn@dnabf MikalVifeeal condtadicd inefarsh me%sn ngetg Galbofgragnic agids of at

o B B BB Sy r

amdg?tll W r@iked, eheR8h b&ﬁérﬁ o-fﬁﬂdaﬁ méMCard alRANTR - APl N metal
of one or nore netals from Columm 6 of the Periodic

saltSTafdreaniopcids istagdetermined by ASTAMMethyd PA8l%dr nore netal s
f Col unn 10 of t.he P
corBURETER S5Rg o Beey af wopfifi B ptodRl Fopprsing:

con a@fn'l;?éj Efudd 3Rd8witiPend Brihote @statyReIte pfadushe t(ﬂall’praduw that includes
ratio of total Colum 10 netal to total Col umm

the tside prosueta mierein memdepradyet ridigehmigreag- cGﬁ*Pg‘gt ]1%% g1Pa,

the Rﬁu;]gllfetflg gwl?ggﬁtptagﬁ%l/ Ig"g]gont%ng g&tﬁ%&q E@bR@%ﬁ@estogg\ﬁ)tV e/ E % per
gra@forchRle@eddi end £86ast vhestthe calybs Eemprisdse onsommore metals

determ ned by ASTM Met hod D5708. The |nve on al so Is &
fr01p Colirge § of thﬁeli‘qn@dlco’fab&ﬂ' 68¢ 5 HELURRAYE %Qig&gé)g more metals from

ColiT mgofsthe Beriodic 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

Wee@doetsss wher ei n the crude product is a |iqui BCTUS2004/@42332
at 25 0C and 0.101 MPa, the crude feed conprising one

or re alkal i tal salts of one re organic
Colygan 48 megal o ftal AEMY ORRF RS TbaFAEe Mol (e b8 Gpnigeiting

conf@étid B oRdR{ods E‘ﬁ&l B8t tHS cruGE prdﬁEﬂHa@% gAY ¢ dfer BJf‘Qemost
feed having ogramo crude a total content

90%06f the NalVi /aneqramt the cahdedfeedy Géaaretm Nnéf/Eb contentriehsadetermined
c acids of at |east 0.00001 grans, and
by@%dg\ﬂ%tgg‘?b%g&% catalysts conprising: (a) a first
C atmhk YistentibM 8lsb gfcﬁﬁdéé,%tlﬁétb(& oA iiGng £’§1rud9 bﬁf@u@f cfn‘ngﬁﬁing'
catal yst, from0.0001 to 0.06 grans, of: one or

contagting acrpde feedavitingne®r arore h@alevétrs ‘t@mOduqfaa)toéal poerbicbthat includes

o BN 0 R A T T v
the drudd fee@sotpasia®bie anslofelkaAi meaDHlts 68bdd ySthereld?€anic acids, one

second_ catal yst havi ng per gram of second
or moxg alkgline-eazih metaksalty ohgnerapere oFganismcids; onpibduies theresf, the

t
LTS 5 TEAO0L Ty OB B S i
earthmetad),dn el bhies ofcabait atiddofas lewsi @DO00Ifgramb,aind the one or more

e ane oo con el g eenact g BT
fronf@. Ub@ln{o 03(56 kAl bf ond'Bf Abre rﬁ&gls%dff@bbﬂﬁnfé%gg]&) O*l@{iﬁtﬁ:gable,

in met al ts of organic aci nost
one @bmmoanouadk@ﬂ anerpetnadre neteds Hbkodl olmmn danftihe Bmic&iiq Tabie,

| sal f ani.c. aci crude fee
catlfflchan WPisR o B BT R et hdffy S sy tgsecond
cataly®t Rlving, Beﬂ%&@' of $&dond cfalyaf; 4eRh& 038 Hamk 9f: Eb‘ﬁe or more metals . -
det er m ned ASTM Met hod D1318. The invention al so

fronprelpmadsotihpBeriedic dblsr entusinerye sompoisis o oteiot more metals from

e Coh
ConfiifBob e yigh AN Gl bl AR EEE el By MRl BRE G ana
contesilinfecqatating tonditiensesuch tﬁaet}@rouﬂm RoQLY Bibs 4 Bt cbht@tﬂtl oF alkali .

xture at 25 0C and 0.101 MPa, the crude feed
metgl fhdyal lﬁaee!ﬁlén@ﬁalnw’éet%hsalé& of GredEs acids phatanospHRYew the

contgﬁ)c ?aﬁ(rag %Et&l Al eﬁﬁahrf%rleeclrtﬁr A& rgslétglagaﬁtg 6F 81%5191@ a0 ﬁ{ the crude

one’ or nore organic acl or m Xtures
feedt thremﬁqontdnéof:allamiemﬁa@d:dmh alkialigg-eqrér mgtahin afetat saltheof organic

d, t ot f t al d
acldﬁﬁ%ﬁ|dF%BB§1F3hYn§§ﬁﬁ%?tﬁ q’f@llgfé salrrtesaof gpganl c acids
of T8¢ 1ﬂv%ﬁt$6n Qs@%@i’de@ meodad'fq)r@éuc Ifgaaséru@@ ofhctt &gnpgbsmg

catal ysts havin per gram of "catal yst, easi
contgqtm cytde fgpdwith omooe meet ctalysts mpr@dllm@mtoﬁtl pfoduttghat includes

i.odic. Tabl e n nds.  of one or
the e pedfep ot R Cudp R iEeFRAH S adp e Gnd P Lfuee.
the cRgdeBéDESmBsiEs R or Rére A4l WS shiese@ie orme organic acids, one
controlling contacting conditions such that liquid

or maea alkalingrearth messlselis 9f ang oa mose orgenicragids e migtwessthertof the

crude f{éﬁ%a%ﬁgdﬁ Lég %,ﬁgfq‘g? %eigﬁ oga[ltcgﬁtﬁ%nttéo gTa Qé?t?l; a@ !a(lﬂahne-
eartlOigtal) e meeil esltsaff odganisidsBT% RhsttNE®000 BEAN, afd aﬂbﬂfﬁ@ bhe of the
metal, and al kaline-earth netal, in metal salts of

catalypty Aaving.aer g af eaalysrai drast QOO grame ofi eness masametss from
t t
Cond Gt gPERdicFABI2OA: e SRROTTS o ous bl R Bty kst

Column 6 of the Periodic Table, calculated as weight of metal, or mixtures thereof; and

controlling contacting conditions such that liquid hourly space velocity in a contacting
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The invention al so provides a nethod of producing a

crude product, conprising: contacting a crude feed
wowaok/oerses or nore catal ysts to produce a t ot al PET/O82004/042332

that includes the crude product, wherein the crude

product is a liquid mxture at 25 0C a

101 .MPa, .
zone tm@vec 10 e, andettie prande ngpdugieias griahal emtet @g élkPTé é‘thalaaI?lo%"&}hne'
earthdpleét gleql%tgfstag? g)f 81£gtaﬁ‘1{c A fRYF aO0nBQ, ?f tﬁ@é@nt@ﬁt draf&li metal,

has, per gram of catal yst, at
and dl@aHE- e@tﬂ@ﬁibtﬂ,flﬁﬂﬁetﬂfsaltmﬁborgammmds irethe os1de ffcad, BiEreimed@itent

of the Peri Odl c Ta one or re_.conpoun
of alkebiecia i SRR ONTHHIL & BELL SO PT BB & Celemithed by
AST %ﬁﬁ% &ﬁ% s wei ght of netal, or mixtures thereof;

control ing contacting condltlons such t hat Iqu|d
h OThd mV&nmeﬂsoqiromdeya mettadofpralucingg credeeptpdu,EMPrEHE:

contqpitlngg% tfe%%ude %E&%&%qc{‘g t %8 (#1 c’é" ]{t(\)/{ Eﬁroﬁgagﬁﬁtmcludes

cru

the cbgﬁﬁn dd%%g y@i efeiMkieWrige S0BHA M a 11§u1@$nlﬁﬁltr@£tf35ﬂﬂjalﬂ)0 KBTMPa

- The i nvention al so]&row des a
the midepfmﬁhmm per gremce cprdscfg@t a t@tgh&i Hargnteabpf %td?a}Shg 04002
e feed

re_cat rPRAC
erantidresh pRRiLhe PHADSE Bt JaLgthy Ers b Ral R Epde of: one or
moré Hl@tafsrﬁ% LAY 6lof ke Ia:rioklﬂ:ul“%ld;fbiié or ﬁo&t co&ﬁ)oﬁlﬁdsmfcbne or more

MPa, the crude feed havin per ram of ru
metdean (éniumn@gﬁélﬁhft:%@rt@m Tefio,selcnBiegtas g SHjpixtures

ther#y %@I cpﬂfi“gl%g% §°U tactrnr c%?xﬁ%%gg o"&fhtt t 1 qﬁﬁﬁﬁou@ly@BQ@e Wt in a

e catal yst's
contﬁ&ff@doﬁé ROV eo Ar, andrike smtlapsodiictdras @cbd)tamills’ /Tsf comppmt of at most

Periodi c Table, one or pore conpo f one or
o0Vt PsTII/Vﬂ?ﬁﬁO@éﬁn@ b copce et BRFIRGHNE fEpatn o Rlimined
by:{gﬁ\glﬂl&ﬁ odPes&ef: and control ling contacting

rtions suc that the crude product has an oxygén “
c ormhe Miveafiomilsorpsivid@e Yonodthaded m@lg:errg zontentodyet, geraprising:

e ol S ARER A
the é‘gg{sﬁjoﬁu @mGtH@ ERAE pttudsis d ﬁfcﬁhﬁ&tﬁe b}/Zﬂ\ST MlMﬂ bbMPa,

fur content is as determ ned by ASTM
the vt fedd mﬁg, peT beani pfesnds fmdeawyg%wra@% o atlgpst §PHO0Q{ grams

d
of oByftestBERT EA GNP ar o SR P R IR KB e of he
catawsaéorreﬂi@mg%e tohatoré ﬁiétaﬂwie&ntdlﬂurﬁn 6d3étlm]?m}mdtc, Tatfhe o8 nr
he crude product is a |iquid mxt ﬁP 1} )
moxe cmmpoum@a of ph@orz:mgrfemﬁté@ér%QPH@nn é@?th@ sHPdie I’@? ol @ mixtures
ther§?§ ﬁ%d coeﬂirgh gsc'}!I #a¥ i % (ﬁrﬁtﬁ {thﬂf thk 8RRk pPod¥ePRA an oxygen

east 0.0001 grans
confht St inbist 9@ e dggsit canent @f thelmudfalbad,wsd ¢he crude product has
conpri si n(ig_aone or npre tals from Col u

a sublar PUeE o B1180%cfdboPHBI CORBRAS IRRITULE © Befireihfgeen

B ' Fabhient i9%s det db
o 1 (AEAEERLY PRIl hbeE PP AR et s acorminsd

ASTDDMbthb&lm.’z%ch that the crude product has a total

Ni / VI Fe content of o of, t.he N|/V/Fe

o Theanusiae a8 gioviari BRGo dPBR g ST REOYE Spfisine:
co a%ﬂéf H mﬂﬂ% e% vhl%? Obr thbR catdlystiio pRifua b tédhl fro€uct tad includes

V/ Fe content” is as determ neod by ASTM
the Maidb @ebdb? Q&preamﬂlesmthdetmowtsemquléna@ure at 25 °C and 0.101 MPa,

the crude feed having, per gram of crude feed, a total Ni/V/Fe content of at least 0.00002

s

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@ mseb$g: contacting a crude feed with one PCT/IB20684/042332
catal ysts to produce a total product that includes the
wherein cru is aliquid

crude d uct
morﬁ,]cywpgn%t Qge @@ng};pdmsta gmj:&’eerlpgg:dTable or mixtures
ther€OfTRAA SbitbIMPECREachRE @oxﬁiﬂf@{s' SU.EI?H’Q{ th%%hl& égr tl&:@ ﬁ%{)% fotal

nore organi ¢ acids, one or nore al kaline-
Ni/¥Aletconight ofrpg nmist K6 of BregdidV Feaontst ofthe niude dizeels and the crude

oo BR8P i RShafs L S, wberi

Ni/WFs@bhReeis ht beteieﬁlaéd by ASTRE Methed DS7EY, afd ﬂﬁﬂir‘éoﬁ‘t%htdﬁ as

of at least 0.00001 grams, and a resi due content of at

detqn@&?fibd& BYIdwﬂtth 84.due, and at |east one of the

cat [ netal s om urm 6 .
o e BBETRE o ke 1B 804 BPESAIEh S Sk SR Sogsing
conﬂbﬂi@ aretudé Seellrvith ﬁw difitlord cotalysiRao BRsdueslh €otdiaRb@uct Mat includes
tures thereof; and controlling contactin
the %‘ﬁ%l Prodgets whereh the srude E’éodi\cwéi IMB’I@ENW@?, 2g > @tld\p 101 MPa,

the &n‘g&é angﬁg FQ ohe BEMBle al @{@5( ?E{hl.s ﬁgé{)@ orgﬁ%c ac1ds one

or gani ¢ ac
Oor NEoe akahnaaéaréi eethi saitebﬁbne @mdoﬁl dtgdnidgcidn bt MixeatedtherddT, the

eradf e St e T el S F s oot s Mgine
eartli %&'taq Ug rﬁ&ﬂtsﬁm oioctrgﬁrﬁ@ a&ﬁé‘ geatl1ERF9. 08661 é‘?ﬁl@,ledﬁﬂ r?ecrggalfﬁ@&ontent

al kal'i netal kal I'ne-earth met
of a‘sl&asté) lograms g»ﬁmSIdua;;arxdsat leastamedditley catalpsds bympASiMg Mt dradore

and resid |s as determ ne ASTM
metih FBtiCole: e PN Al onied ToB s BBuAS adbRoE BPre
metfls GOHCCHAnR C6UHE PRiQHY Thble COHTRIxhEb WherebLRhaChhtRSliRs
crude feed with one or nore catalysts to produce a

contagjing copdigigne suchithat thfnenud@ produptchag pielel gsmést of alkaskn gretaland
alka&ﬁ% S%It'/%gt’aﬁr ﬁ%gérl a%l‘?s éa %curl]s gft ag g}osgé(gﬁhog% ccrOB At of alkali

metélead allkalinesiath meﬂ:&iﬂh&ﬂétaks‘alt@bf dn@aﬁb abidd irptha FRudeffeed, the crude

esj due, and a tot?I Ni / VI Fe content of at |east
Pm‘{%leﬁﬁ@zea nteph gt 49-1p €%t thiesighe eontent off Hhoysude feed, and

whei:e‘?l'ir%ﬂ éﬂt%@ a@(lgﬁ n¥ial R Eall R iR Srth LTI 1H 18 Ef B%Etmg acids is

Per | 0 one or nore corrpounbls 0 one
as d«rtemaahsd by ASTEO MetimdD b3 1 &, hed fosidue doerfidp hsdetmmned by ASTM

' t hereof; and controlling contacting
Metﬂgbcﬁ]ég ﬁns such that the crude product has a total
Ni /I‘ﬁé he/eaabt 5156 prVldi‘:E aMsihod fer&flucﬁ élF %uEto@(;rg}Eﬁsing'

of the crude feed and the cru product a resi
contagingenaruds fezd witasis of nonecatalyitd mepmdune@ntmacb praduet thatideludes

f Ni /.V/ E t.ent. det
the oyt B S0 Fler BTEUne BefbRhde ALAET ARG Ta Mere,
the oNTIMebehirasl, @'éﬁ@rﬁm Jiguddéed) ta eflded Stddi 8V htdEsst 8.1 grams of
nmet hod of producing a crude product, conprising:

resiquignalca fotay Na/ VeF el eenters o atdieadi 019802 gramisy encbattledsy siesoftthe

B4 ) RSNSOI SE T B e or
mor@tordpoudds anehelordre IiVﬂfé”ﬂals ﬁhﬁl Coluft § 6RHe POIRIiE ThiNE, RBixtures

or, nore alkali netal salts of one or nore organic
thergof; ang coghelling 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
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or nore alkaline-earth netal salts of one or nore

organi c acids, or mxtures thereof, the crude feed
W(haﬁﬂismgl,%&er gram of crude feed, a vacuum gas PCT/US2004/042332

("Vv&0') content of at least 0.1 grams, and a total

content of alkali netal, and alkaline-earth netal, in

Ni/VifEe gpnten)is gs éﬁter@“rlg%bscAglee&foddDngk piglue gementtis as
sts conprlses one or nore
detehngﬁg{i b91rAr om ég%}ﬁ()& Egd())?‘/ t he Periodic Table, one or
o Mae (mmnﬁomn also pfovides aGheth®d 6f prodwing 4 crade ﬁﬁdduam cOmpfising:

t he Peri tﬁcﬁr‘e or m xtures thereof; q
Conteﬁmgraoqr}l‘i?%%eé Sitheaneion rase Arirky e HR PROdReF & 1ol proguickihgiacludes
the ﬁé;;?{%ﬁu&a&h@reﬁlq}l@l:ﬁuﬁg pio%ﬂkt 19% @h{ﬂaréixg;}%ﬁbs @8k 0.101 MPa,

ne-earth met n neta organi c aci ds
the qnﬁdeafeedrwnpﬁﬁﬁg ofie vtheoreatitatinhetal safth kfbne orahaide orgmic ac1ds one

al kal i.ne-earth in metal salts of organic
o e kel N D el palth B Tt QBB ARy OF Bethiyq fgreot, the
crud6 %Hd%tvu%f plsrdR Q¥cRide R, YR RANERViI @fvdd"é c%ﬁféﬁ@of at least
d, whérein VG content is as deterni ned
0.1 gvembpcmild[aagw 9orémi of e}ktah metalf angll d&lsahnewatth tmetdnm metal salts of
n_ net al )éi%anl C

oresfle GUSHTOTNE Rl reiip Rt R TR FRET R o hore

metfld FOMPCSUmAESo faheBédGEe PAblEr €68 inite 80 %&ﬁﬁs BFf 8RS more
conpri sing: contacting a crude feed with one or nore

metalyframyGelymnd ¢frtbeitieriodie Tahled or pristie thenaef; and eonindling he
conBAUSRIRHE Ly B! b5 REEh oLyl e

alkabmer eqgtiameial, it mdadﬂ sdleed organicdcids dfiat MokEe9 (026 of Hetcoafentdf alkali
| east .0.00002 , and a VGO content of at least 0.1

meta) aiihal KaRg-eatth Fieial in Rl oplts RPTEale PIdt B BeRpide desl wikthe
crud® prdREERIEBIVED). ddnfiR 5PV OJ 18093 oPthe @@Opc%ﬁ{eﬂpbftglggﬁnidg feed, "

one or nore conpounds of one or nore neta

wheiCui Uﬁi@ Sorgéntiihas deterinmatidd yTABT ] MethodiD&307 emdtdoateatdf alkali
nd .c rolli ntactln condi ti.ons . such that.th

et pd A B GH Fhelelofh atal G PARTERAIE SIS RiaS dpSsipingg By ASTM

Met2WDoi18 he Ni/V/ Fe content of the crude feed, and the
crude product has a VA0 content of 70-130% of the VGO
corhefveption #leo pmyw@s ﬁ@@ﬂhodmfmr@dmmmrudmp@ducu eomaprising:

con DALY AN VPR R o 080 TR e

the cahdeprpiwnt) Wikgeia tne&zho@lp@ﬁuar@d UghidgnidnGé HOES 1T smmlm MPa,
conprising: contacting a crude feed with one or

the czadesfegd having nsr siance caudedeed. agpighNedV /Fawantqnn of @rd@@t 9498002
o Y6y DRIl 401 1R 01500 BIGRIGE B A i
one cranpreimsétaly frome Cotuntroé of ‘ale lPaﬁbdii‘rﬁTah]e o dramere compomids of one

or m3R ipelsrirein B o6 T gEATe 2eluer R AL —
cont&c!?ﬁq e8hditiahd IICH%ER rtﬁédc‘?uci ﬁ&ft‘“ﬁh@@tot %1%/3@%%n@c§fﬁg fhost

a total content
90%a1f Klzd INTHE é‘“aﬂrctdmtamabﬁlh;e ciuale lfmdabndsﬂlletcmdafpmdlgahdtsca H6iOdsontent of

at..J t. 0.00001.gra and at .| one of the
70- 13@%&%@ Yoo ehabicay L iR SER S o dimmined by
ASTRR Me@ﬁodmmwﬁﬁ@NW/F@éBn% W d@te%ufeh %%%Tl\qq\d&hod D5708.
e, one of nore conpounds of one or re nmetals
f r 6h¢ @okion @seproviies Percitudi of plabicing aomudd prbduascomprising:
cont%cﬁfglgea%fruée reBd Vit S 3 &%}eaclzasfaslystg foi prgﬁﬁc’c% "2 tot%[]grofdgét%gc%cludes
the crude product, wherein the crude product is a liquid mixture at 25 °C and 0.101 MPa,

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

wa@2aosopwsat ure bel ow 400 0C, and control | i ng cPOT/AS100410142332
condi tions such that the crude product has a total

. Of j t l-ne-aarth .oetal. in
o SR plat 8 oK o Efhonl S D558 T e o
the cone dedd lofvirg), hed dgrametf atuyde dexd, akdtall doneneaf dlkalieieill,, ant Alkaline-
tal. salts of organic acjds in the crude feed
carfyasiel; 7 6AL s 08 PreanieeIds obableast J900] ermshaodbaileast one of the
P : L . ) :
TS SR bk 0N, B Ayt LSS o
the Retiedic Tebleporeduranong campourdis off poel octmprecroatalsi fsom @olumn 6 of the

perfiififiSe. 87 e iretifshtiie riivire fREn et rorpifbrine e
catdly$ @g %atiﬁmgmmsém {6 S8y R Pt Gredeficefof drd W thd¥t XhIHEe

at 25 0C and 0.101 MPa, the crude feed having, per
congpining eompeule at @ tanpesatiistbglovnt 00/ eand santeelting toutacting

I 0. ranms, and at .| east one t he cat al yst.s
cont 35 pdtiiatte By BisaBhed 1 ETmsar Bt ket il R alfife-carn
metaE irdnstal 5O oEokdumtt £idfoftah 0NS99 6 te TokkAs of ] Ohetal, and

nore conpounds of one or nmore nmetals from Col utm 6 of

alkaling-cprth il cinpagiplesalty pf prggnia peids iride evidetfecds mhgrpiecentent of
g : . rm t t. .
A5 S BRSNSt 000 B B8 SRR s B o
AS'©6M Mothed £2I3fl8r cont ai ni ng conpounds at a tenperature
bel.qw .400 0C; ~and c,gnt rolling cogt acting conditions
suceREMICREIORiRWdg LrEihpd RABrogueiag AlcTyde/pypduist, comprising:

confa@ﬁ%% A ]E:ru‘élg f&dd WIS bndA ek ¢ ﬁgrs{gi tb ?{%&ﬁlcg Q %tglg%ro&ﬁct Még includes

cru eed, wherein Ni/V/Fe conte I'S as ermn

the pypdagmidui whortiDBiE@8ude Theduchiserliquihmattare 426V dad 0al01 MPa,

d it havi . d
the G Sechone. b Hhat oY o e il Ry G apiieaafn e gpoo2
graiis,Pad lt REstoABGE tHd catal ysBUk b@ﬂ%irﬁ@tevkgl‘? BoBBinfig a‘f‘ﬁii‘)ggﬁ Qviftone or

at 0.101 MPa; at |east 0.001 grans of hydrocarbons
morginpalg fiegl Colygnn @elgibe Bededic Bable.ometnsmre soREOUIGIS ofinte or more

. S .001 ara of

et o Bty & 8 h PRriph BB ey Rng: BERM i hraiossan sty
pre@2édr Mudaomning Ghdéatlyst Oy hodtidgRBe canlysigireatrsdr if fprésence of one

grans, but less than Q.01 grans of one or nore )
or moge yligiconigitng compeimds Al atEmpeisie belowd0; 56y end pemirolling

. s . ;

conL S BEENES 0 RELTE TR 08 16 Oy PP A6} o
90%cef the Mi&He bont&S Tofitvbdrhdedife Bl 2Bk reiaNiNVERS tofle ig had@Bermined

1.esidue, eterm ned by ASTM Met hod D5307, and the
by@%@i\gﬁg%ﬁ%ﬁgg a weight ratio of MCR content to C5
as phRliHRMESH GROHEMidRf Gbdd ition: r sl B MR
con.t.er%t s as dtgterlrri ned byC%A Tﬁﬂﬁﬁ/gthﬁﬁﬁgtﬁégg& an%lmg‘%
compegitian:tag heast G0k gramsiof hpdrocbarsmwittea bbijinAEiide Midttimdion

beigeR S ecrne 260 SR 00Dy B Pl TR, RS e Rvdebarhpsavith o
boilfiigteepel BEELUESTTbARBPI60MRY SdCBRYA1051 (10MPAOHAUGS: 001 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
womRsoerbent of at | east 0.001 grams per gram PET/TR200€042332

feed and at Ieast one of the catalysts is obtainable

y: conbi ni glfort with one or nore netals from
reSl@% @&ﬁﬁtmmé %éA Witho AT 08, anshibe gpmpegidor bagroweight ratio

o RGBS AT T, ISP Y

detephited by XS TMMethod D4G80, Laha (Q&E}ﬂiaytsﬁes?)bnﬁﬁﬁislaﬁ defeRRined by
cursor in the presence of one or nore
Asﬁﬁﬁ?ﬁ; %Qﬁf@? ‘ni ng conpounds at a tenperature bel ow 500
OC,T
Cn S PE{ER0 A RISk A bR § Oe pHShel GFgrisng:
conta¢ttng\iCRudofeed mtithofnetdrenare vatelykis eal prodhesr @tdﬁal I}zﬁﬁdmﬂﬂiaﬁimbludes

t d. by ASTM t hod
the SRR SPBTPG Ve el RORCBFNS AP0 LY, the

crudérfé&l’e?MCI@ SOREAL D Bleadt @W%?étﬂQ?& g?élﬂ de chias %e%?fhﬁxtfﬂ AEast one

or nore catalysts to produce a total product
of therpatalyitssis ph@lnablrdly pombingig a supppiwitht ¢ne o muste nymtals from

cotlyly BRPURIRERNE Fibid SpQG 03 Sutiple b g e B
Colwfinl o f tiReEbrioaRdT e, bE ASktuRR ehedbof! 3HrédicRla¥atabysh BMC RS0 and

pore size distri bution with a nedian pore didmeter in
formgng thegatafysbhy hentingtthe qes@zast mwrsoatn the stsesBiohe oheore sulfur

conb AR ' BRGERVHHAR POLEE0f oML

condiummem thaV\ﬂﬁrcede: paoah&;t ﬁasZeeMﬂIB tzcsntémblf @hmbst 996 of the MCR
determ negetl%6 ASTM Met hod D4282; and controllin
contgp Al #ha ¢rHde feshavhsreindICRaamnichbls 2 Heterningd by w&iﬁtMﬁb@d

.D45\A?1M3R of at nost.90% of the MCR of the crude feed,

erein MCR is as deternined by ASTM Met hod D4530. The
i nbainventiad slso provided asneahazlr quﬁodumnmcmdﬁprddaw B@nprising: |

ol ek REReR o0 s el D08 arae of T
the Qu@0Fo@iANThREinTHe Edbie gﬁﬁu&% @&{Heﬁ%lebéf 2@‘$(_E'\4nw AP, the

D4294; and at | east rans of resid
crudg &zedra b Becamjenh el lmt ﬂ@@l BE®OTper Thaen Dflwdt fe@d @lds least one
ot o R 405 SOTRGBAOD AR D 508 marange rom
70 ﬁd@t 180, veith &1)eABE0,NTtIEOE taF8@Rberddf paRStin theQR3e Q&@Hﬁtrﬁﬁltlon
sul fur, as determ neg ofﬁgASTM Met hod D4294;" at nost
[

having §potgrdigreter Wihis 45 dearliangporg fétaﬁmﬁﬁrnwhelbyl PRET hize
s B, R AT TG AT s smmeriogon

condmaxmmudlﬁdldabnhe atudepsddudt bas aaelOled fok M o3e90W YT ARTMORESBE crude

|nve tion also prOV|des a crude conposition
feedh‘é{g‘?rﬁlﬁmggrls g% aermmned ppHsiiM MethogiD4338st 0. 001 gr ans

o 805 i 5 ASTIAPIAG, I8 o
at mp0H9et GREBOTE oxaygein,tas eleteanined by IASTM aéthed B3 8 iaghiost 0.003
gran}rsgfg'gﬁﬁ%i gs%fgﬁgg{ln Qi@ﬁ%%%ﬁéﬁ%ﬁﬂ%fa a%cl)gatste (5] t3 g?a{ms of residue,
as determined by ASTM Method D5307.

The invention also provides a crude composition having, per gram of composition:

at most 0.004 grams of oxygen, as determined by ASTM Method E385; at most 0.003
grams of sulfur, as determined by ASTM Method D4294; at most 0.04 grams of basic
nitrogen, as determined by ASTM Method D2896; at least 0.2 grams of residue, as
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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
wadMModMsthod D4530, and wei ght of C5 asphal t enPCT/US2084042332

determ ned by ASTM Met hod D2007. In sone enbodi nents,

the invention also provides, in conbination wth one

detegpingg bz A5¥1 Y AMethed RS3QT;end dmgeanositiondias s d@vdphgt mast 0.5, as
dete; tlﬁfﬁe!i g\é%ﬁ\qrﬂdet&;d"ﬂ%d eed that: (a) has not been

[ T eat In"a refiner distilled, and/or fractionally
di e Iuhx@d’uom blso baﬁzlde@ m[&rdoﬁlﬂoéh‘lbﬁ Gawding; qfebgfanm Hﬂ&ﬁﬁ osition:

crude feed has_ at | east

ot IeGR 0L GBh e Lo e gt b A IMOdEod PSS b sed grams
of reIYRIE %Qfe%&ed%y%’fw&'%gd ‘MSB@ O#la\l\{ﬁ’% ccﬁg&gsgcl c%nlnt%lézm%nag\%elght

di stt1bution belfow 100
ratlordri‘géRohosntemt tout{ sphileneeemtdd 0f Bieastd. 52604 e cﬁtnp@sﬂ;@xl having

a TAS B aindR O Toberipd ANis g CFRHBIRA RS A isthor DGR weight of
MCRES N3t dly ROIAORHIE 154530; Al 1 g@%&aaa?eg&fgg

range di stribution between 400" OC an
detemedbﬁﬁsquimd@%(m of crude feed, at |least: 0.001
grans of h ocar bons havi ng a bOL e.. .

o S TrBt e P BB Gy Bon s pi epd copbiion piseorsrr
mor@ yﬂtfh@ Rt Dr BempodtichstRtdiing tb Mﬁvéﬂtﬁﬁlr ¢l FeRA that: (a? has
bet ween 100 OC and 200 OC at 0.101 MPa, 0.001 grams o
not hepg itrsatad ionzelingw, distiled eintlion §aetiongdy distilled;Hy ha'srcomponents

T SR 2R i 00 PR
comp@ienearer %&ﬁ)ﬂ OCcratel e cPeoraprides hOdrobdtBonsa B PoRidAdF which have:
ydroc a boiling_range

rans of rbons havin
a bofagrirras MG K 140 0 GEOARLN B0 60 e reheestistigion
betwetn IWSC and 20 &F 286, lb?g’ﬁ% fg 831118@%&'3%@%? ?uti?bgl b%{ %eﬂ 20 °C and

range from0.3 to 20

. 300 30 at ¢il01 MPaba ibblhlng rpEenlistobutan Heewshn WGO}GdaIK)OGC]@D 101

PRV R e i e O
per giﬁﬂﬁdﬁ cflﬁl%%ed( ) leé‘s‘@ 'TDO(D B&Am3 lékﬁ&'dimczirb%nsh’%%l a ﬂ)(ﬁ?ﬁ : range

grans or O. grans of Sulfur per gramo
dlStrﬂé‘élﬁﬂ béll@)"’ HgGaat OI HHSMP@, Nl gﬁmfbf’dw@ﬂ)wrhagmm tmfiling

v A e 8 € ph S35 8 B 0L G Rfocubons

havﬂngd bodiag bans; du(ml)utmebemdﬁmoe °g 46l 3001vet 2. 192N Ba, @001 grams
ne or nore orngnlc aci ds, one or nore al kali ne- earth

of hWé?Czi‘Irb@élhﬁ%méfa H@gdangﬁﬁlﬁrlbu@cahb%wam W), °Goandnd 00 61 @ .101
| o
6?%21 ﬁ I@{): 1 gx(aﬁ")g o?%ﬁ%%cér%? fﬁ B%lgg? aa?xg? 8ls§rﬁnutuﬁgfbe§veen 400 °C
and @‘i(ls%atd) Bl MPaf (e?ihas}r DANi of aatéad 0.1 a% Loat (B3l dhy H&dﬁﬂg& from 0.3
B vent ? >n®? provides, .in caonbination wt
t0 26, 0.4 s @8 Riflal Raiingspainion«t lkest0di ﬁ‘gattool 01 MPa;
d
(g) cE n%/éfg\r%a%ggﬁ? cﬁﬁrﬂ%gd fug)ﬁ %az ﬁ%g atrlr%arsg@.@g(?(gfé}a@s t%ﬁg)rt]al Ni/V/Fe
per gmaplmfhla;ldf: ifegady @) coruptéses kulfirp(Rhasrd deebisin®@OOC, grivae or 0. 05 grams of

sl PR el 40 156 ablsh S e A L GHApH gotts of e fead
(1) hds"h¢ &Rk @D gra?ns"fﬁ{rgs‘?&eq;er g&{?ﬁ 8E4uBYfRY! ('th?%ni:p?g y%En
0 oduct “fhat

one or nore catalysts t0 produce a t
contgining drdwcafbens l(ndee or more alkali metal salts of one or more organic acids,

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

arsenic salt of an organic acid.
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product in which the crude feed and crude product both
have a C5 asphaltenes content and a MCR content, and:

w@ a)0sa6e8n of a crude feed C5 asphal t enes contROIL/US2VM4/042332
crude feed MCR content is S, a sumof a crude product
C5 asphaltenes content and a crude product. MCR cont ent
i InSomezntbodimends; thenigvesioniasoqiavidese It eAMPIBRIQHWHER eﬁe or

at nost. 99% of
moreqch i et & o mameoB raa ik Bfvelhftn citeded] @t 00
obtaiRabYE Ry e4Ré-RA néﬁhtﬁaf@d%t@@uﬂtiQdm@tvomﬂaﬂﬁﬁ naphihafrbenae&'ude
content of the crude product isin a.range froml

2. T some cintaditments.ghe IHCS RGO ot COEREN TRV BhOPOAT
morerpé‘%ﬁ e S&l\édg &> coﬂlo;gb ftﬂ)[ﬂp Lcl%trdlﬁgt | nE l?n\%ﬁﬁoﬁ’ fa BYh6q Bf cd;rfﬂ&tlng a

or conp I ONsS acco gto t he 1 nventi on,
crudd e egeorR@ mie citlyplite protihes hiotirl pyatuctihat melwdss the &yude

prod %;;;ous g émrcll%/ %ﬁ)re%?agg ,cgu%& ggocﬁ%hﬁ%h El%nq? ? C(ﬁ?l%alﬁ t es content and
a Méf'@ %B& 1t and’ é%?(}ﬁngm GuIBREE Cs tah}ﬁaalteﬂ@%h@ﬁt & BGude feed MCR

nation wth one or nore of the
conteﬁ‘ﬁﬁshs) d§sum of:a)muds ptodoct<scsplulghesgeontent hrd & adaprasiict MCR

d of contact f )
cont@R g o 80 CTRIPBARE BF P SBH G PREY AL ISR} pES:
amd/&r ?ﬁlemoﬁﬁeﬁﬁg (‘f\'fiﬁlitﬁting &J&n&bﬂé@sﬁcﬁ@l@aﬂa&w@@lﬂha@d efkh MCR

acting zone that is on or coupled to an offshore
contérﬂ@[flthd q,tudd prodasteo e fibesphatienes contrat oftheprugRroguglds n a range

S, ination with one or nore of the
fromrrt? g@ gé‘h‘ggtsjlti ons according to the invention, a
MetQAnd BabodiReRi| the snvehidraglsd p@viles indembartomitith corer
or nore catalysts in the presence of a % shggd/or a

mormﬁmg gmhcgis@r eemamtlwm@mngﬁ@ thedRY e A& SO5FFS> in

: whlcﬁmgt %}’8%61} eais r(‘gi]éa%e&jsh Sog 91??12)%9% ggé% g&)qg@cﬂa&o W) aht O

nor mal "cubi c

~ hydﬁ@zhﬁbﬁs o) 1@@8g@95ndﬁmmgenummﬂ1emfper cubi ¢ meter of

crude feed contact?1§ with one or

cafmpgme gmb?cﬂ;’nepﬁe dnveatigyalse prov, Sﬁ&com%ﬂagag I}{Vl’[h one or

1% iB@Erdtionl ﬁf &ﬁ)‘e‘ltdfe @hcti
o L By S R Bl e e

crudeSecinetth bhaor mhee aatalydds tpnm@tlut)t: altetsl prAplqufth f e crude

NN Y A e

offsRGRFAfityon between the crude feed and the total
product “during contact; (d) the selected rate of
hy dn sgree embodikeentss thie Anentigh glso Proyides. mEpogibination Vith pg or

f the.hyd
w2 PR S SRR R By i
con@@t‘ijﬂg?é ciude fdedrigoee cﬁ@ll}tfre eaﬂal%/s’atm kleq&ésehbehdjﬂa, geﬂtand/eaat

1, or at nost 20 1, (f).a parti ressure
hydtagen geiscant] mntnoﬂ&gwya@as@w@@moeﬂé v Bagalarind ot & gascous

hydg{)l'é:elgﬁ Po it gbﬁg ’OF%eﬁg%:nPa fa% t aI 5‘@06 g@ﬂﬁ’?arl RUBLE Snektts bigaseous

from I qui d hourly space
hydi«@eﬁ @bﬁﬂvse pér dubi rgesr afivade feéch eoriydecbgith osoar werd af thycatalysts;
fromO,1-30

h' 1, and. total, . pressur.e of t £
(&) ndriortet e R artagdrpeci ipaks issop ol G ing SR pasire o
the f@i”}'f)%e%(go e ékc?%eolfatetcﬁqugﬁ%eﬁ‘ ﬁl/aEé istdaen ﬁﬁé@ﬂﬁ%ﬁ[ﬂeﬁﬂbﬂ&@has

ion that couhter to a flow of
TAN of less than 0.3, but the hydrogen uptake is less than an amount of hydrogen uptake

that will cause substantial phase separation between the crude feed and the total product
during contact; (d) the selected rate of hydrogen uptake is in a range from 1-30 or 1-80

normal cubic meters of the hydrogen source per cubic meter of crude feed; (¢) the liquid
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the crude feed; (i) the crude product has a H C of
70-130% of a H C of the crude feed; (j) hydrogen
wapiodkelshy t he crude feed is at nost 80 and/ or PCTIUS2004/042332
range from1- 80 or 1-50 normal cubic neters of
hydrogen per cubic meter of crude feed; (k) the crude
hourbrS@d@ﬂ:Yelmty of gepargd/onghe Vydreg@bmum is gt least IAgs} aggsst 154, or

st 8937 b Bl s 0K Bl Mhell e bR s Rl

durir®f coﬁf&cﬁﬁ@o(tgpﬁ c@rﬁacl&@%rﬁf)erhﬂﬁﬁe iS lﬂth f winge AR B0-500 °Chetotal liquid
crude feed; the crude product has _a VGO content of
hourl?/cﬁp&@o%leﬁatygrf qgﬁ%ﬂ@fifor He hydroges spwie 19 apeeecired-1-30 b7,

o st BE 8 YASORAETH S e 3 EHeE BRI A

a ﬂowrdf diee gmedd/of the Hyldeogen lSdlﬁ'C@ isdduclirebtisn that wxyogsar to a ﬂow of

the cigyoas (5 hapate OO R HEDG0f d0ut 300 Alar WU CSeT hr erudF e 6)
hydrgﬁxg.mte(l%é)tytatpg cfetdt RedRE AL 80Afd/Br hpé Pingf %hﬁﬂtsc% 1-50

and al kal 1 ne®-earmmetal, i'n nmetal salts
norne culrigariars athydsogeh wt curh)s tne%?z(f ciade rﬁmdt (15684 crode ptoduct has a
100/ofth co t a I metal ., .an .
total R RUTF RN G TR e 0o it oo Bhogt 105 B hedNigy g onten
of thé BRJA8 f&ddy @?tﬁe%é?de I{reauo% hbk ¥ alI8e c@ﬁteﬁm TOLIDe, 616@01120% of the

during contactin is at |least 1. (r) the crude
sulfup p@l@tmttof hla%crad@fegdo@m)ttbe eudg pm@ucﬁdlaéﬁ Ve Oreentendej0-530% or

90-1 F@% c?f gt?%é 99% o&%le’nt f)iﬁhe %ﬁfe/eg(%ﬁ% gr?)&}r{% %’ io%]c}ﬁélgt hE}S%S‘FSCidI}IJCdCeOHten’[

of 7M1 30% by 901 1@% dﬂ’t@%e@fduél BorAEHt of tlavdrhde REd;t(BRtheromt product has
feed; and/or éche crude product. has a TAN of at

an OYEER cougHt ﬁtmcn“fa V%@b}glosaﬂo%@gft moH RVt W@§34%%r appogl 10%
R g

metal rand atkaliacrbadh meta,Sn niecled salm/cefmrgamm adidoofiat awisti@d, dtmost

RO TR L -

of or%%{@ bEiA8 RO RhRe IRy ((? aF-Y&lge bead cWdefeQNBulhy &H{tfctmg, isat -
catal ysts and controlTing contacting conditions

leastrle g eheacrude praductdfas arvgrensity ad ¥y et eloatmadshPelg, at most 50%, or

ot TR T e S o STt Y Gt B 8 n e

gravity OEUEY 3(MaDI AN AP YeRRty T Micedhddfeedl andRs (t) 9096r0fle pldGuct has a
gen content of the crude feed; (b) at |east one
TANCo

oAsHOh, attreoss 5O%n Ricnest pH%n acoastZ0M. 95 acwaPdaiaof the
TAI\fé’f”EH{ LS f2dTRhA g%%}gaﬁlgghoﬂl &66?%"()/5 | Coffl ¢, &9 05% 0.1.

east one conpoun € "or gani ¢ oxygen contai n

C oIfpsoudsnisligaEhts eBe aﬂeﬁidnadlso prevides, 3@ kdémbination w1th one or
carboxylic acid; (d) at |east one conmpound of the

morexpighaicthody gerorapasitians PRPrEBEHOtAS dRVESHAPIA WEkog fat comprises
cont@étlﬁga al ieSBLd Q/ltﬁ%h@é ﬁ]?k:t (ﬁ%ﬁ% i SR &)‘Pﬁ% Hn c@ﬁfagmréé &)hdmons to

st one conpoun gani ¢ oxygén con
reducsonpoiterd &1 orpapic (xygemcanidiaing sazhpomfdsan e dho Xa)lai c@n’@m @l’,
wherein the nmetal conprises one

tals
selectes) QT4 oXygenREPERRGSI Feduged jugh ﬂzaﬁ ;tg)et q%&ﬁvreé%ct mmwgen
contdRDf & rﬁgzﬂ%?@ oftthe B eﬁ%()m%ﬁtyéﬂ the &AL #eR! g? aPle88Bh€ compound

conpounds of at rm 90% of the content
of tha orgauu:rdxygym cantaioimgaiomipngndsrogarpirisescompalisedisofi ancatoacylic acid;

crude feed; at | east one of the
© a5 B PR BRSPS RS Eron T e o8P R L BB
alkalP 3R BaPHLa @Eﬁb&}@i‘b aBHat 1A% Nk ‘éoﬁﬁ@ﬁrﬁi SHhe ofPafid %k‘}'gen

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
woretsodse®dr conpositions according to the i nverCT/U82008042332

nmet hod that conprises contacting a crude feed with one

or nore catalysts in which: (a) the crude feed is
leastcangtcagpedndwi the arganisamstygemeonidiningeonppandssompisesa metal salt of

ovvec cont act i ng at. a se

aca{bo n%ﬁecr%el dg&g{e?e i elﬁe al cotpts ?Q’ Qe o1 Jhate, met ﬁlg ﬁé)gréa Pumn 12 of the

Pen@diél Teble] @ylths ldﬁhietﬂi\@duct h& 4 ¢dn$dnt 60RGBEdrbogyl{ciRRNiMhS bfanic
is at | east ower than the second contacting

ComP@w&é PRt pest 9@%) oftth% copteniOf pargarbex dieontainiae wrganic
hen
comHRGEheRndd fhod Sha BY D PR oR B e AIL bRt cbliBBunds
in the enple feddunrigindtest fr@m hiaplsthentip hieil @r aomditbbrylid Gnédinihg asdanic
30 OC I ower than the tenperature of the second uptake
oxygggﬁgmppgq\ﬁ (c) the crude feed is contacted with at
| eﬁ?%m‘i’e”@m@édntngﬁts Gt Alweitich Abo Pro afe§tmtcgfﬂ3ﬁ{aﬂbﬂ Wfth ne or
foll owed by contacting at a seton erature
mor¢ pEthe oretlacds ion goropesiidrsausording te dwtmméritmd a;nmaﬂlotlhm:t cbim@rises

contpn = R ER T OO PRCIOT Mo Bt SPGRoLe) FHer¥ipfe gl Brpontactd

with@® feabtSond O eHeBdally it G sCiRfpaGiird Sl B hREER: S8Ssecond
is generated during contacting, and the cContacting

tempesatdict anskibe aprtactingsooditionpine e:dntsdlﬁld suplathat the fustudetacting
l,east ortio t he gener at ed
tompi Btk 1PLASKD 56 b 1SRR 1 PRk Blabilfy EEDEFRHELD) fregruce
feed dnchrsetangitl By @byst at aoMe 1516 @atiphdte @bnditien efidihen beg£skcond
and the first catalyst fornms an initial crude product,

hydrggep W’@?eéioﬁdﬂﬁ’éz jn4; the famperatare ob tlsolinst umdse @nﬁmnaqs afdpast 30
1P Sl TN O G A0, RS

conthaedwith atleagdenp vbthechtal wtscht Mfﬁsteempérb‘@lrecfoﬂlldﬁfeﬂ rbg}dtiﬁﬁactmg ata

h a TAN of nost 90% of, the TAN of the initia
scoogd fﬁwe&%@u@% t'ilf §yniagmesopiigns e serirdiadeych ﬁlaathe first

h
cont§<§t %'fgrgll)ﬁgﬂgfe 13 %fglgcg:ttzodr() b( ll%%f ﬁl%('t:r So &} é&a%ﬁg thnhfr e (d)
hydrogfm gestiegengiatdd @lmn@dmltalcml(e)datdacbgestgas shegutdtduriog
nt act nor e. cat al

contfiB "5 st ihe R A Rbus e fah STt s Bl e
uptakdsifl RabteBsbriién 6PME %@ﬁ&ﬁte%%}og&h F8dhd 008 Fcca 34 adntted With a

the presence of a hydrogen source subsequent to

first gashgagend ogtalbistt and wtﬁ@angu af hatcadedeed e(nd)thh fiht @gt@lysh forms an
initid] %Fﬁf }Eg@fftém@ Vs}’h%}neg Jceh:é i ]tlaﬁcrl}gcge e{)r]pggga }la %ﬂ\g ?%%} ?gﬁ% of

the TN ef &ie&ﬁludwfbed] @ntl bentaaitgasttthditidl bende lpkkﬂﬁlcf &Rhé Second
contacted with an additional catalyst in the presence

catalyst fgrpsascrydeipradurteaad whgrstthe prude piadeceasar EAN @f at most 90%
of thBXIN® gPfho i UC(}I{E&}Q?H&&C ; 3@8{‘x%fs gg&l’ng&flﬁlaaas%&ked bed

contro
reactd'r;r(h):ctondmtlhg aipeererecﬂJ it &1 eudlatifebdd rex¢tod; (i |t1ﬁ: ﬁ‘ﬁ(ﬂkdﬁed is

ow_ of the %enerat ed hydraogen;

i
contagigryeite ap adqidonal fRtalyFeRDRGURILAC GaRTARH Wi @ﬁtoap 9§fn05& cagalysts;
() ofd ExShore BIRRI Gty & AU AMASEWEN indb Bt f@é&ji's‘i:b&Q@[Ld with

catal yst at a second tenperature, e contacti
an adshinatial casalystan theqmedencd beahwlicgent soatce tshiesefjiigrs to contact Wlth the

te s .at least 30.0C | ower than_the second
Vanaf"é’ﬁ péliey @) h?’ﬂr)‘)gﬁ‘}/ﬁr%%%‘ﬁtedééa Fade geange Gamglizp fgrmal cubic
metefpt d6bik MbterloFrude feed; (1) hydrogen is generated during the contacting, the

crude feed is contacted with an additional catalyst in the presence of a gas and at least a
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crude feed is contacted with an additional catalyst,
and the contacting conditions are controlled such that

Wo b@sadlishg | onal catal yst uptakes at |east a poPCT/U82004/042332
t he generated hydrogen; and/or (o) the crude feed is
subsequent|ly contacted w th an additjonal tal yst at

portion efihe gEneraid By ogste and Hy CRBCERH RTINS afsoflen gqgiodied such
that £ 6P R &%g %%91 SRRk gsua@pfartﬂe ﬁswnﬁm% e feed @hd a

sone e iments, the invention also
flow pf thei géﬁsratedrhydmgbm r(at) itlncrwile feed nEeCletaCmir\@lﬂoﬁ vateglium catalyst

hods or co cor i nvent i a
at a 15 HggSE NS SUbRR el BE aeeraont SaliGt pOUE R e mpfuure,
and tRE cIMARin g%ﬁﬁ&ﬁ%flssarb @oﬂ’tﬂilﬁ:ﬁ suétihat 1hE fﬁ@ett@hy&htute%s @t least 30 °C
supported catal yst and the support conprises al um na,
lowes thian tle, sespnd @mpataam: Ha) hydrom gﬁﬁl%&@r@@tedzdﬁrmﬂoumctmg, the

a5 IS AL Pl B MR LA s

contiBREPYEh thét)khd ilﬁlltﬁ@fahéuﬂalgétﬁﬁ)f&és £33 b pesioanfagdidnenral
catal yst that has been heat treated at a tenperature

hydregeny sndio(op theysirpdsy feedbissubseapentlytqoniacted yithpan addgtiogel gatalyst at
t
RN T R

tempbReurets &lletst 180PA.n the crude feed. In some

enbodi nents, . the invention al so provides,
o ORORISGTR PR ETYS, SBRIT Pt ASOgRTOVIHES. 9T igalign with one or

more (ﬁ'ﬁ?@ﬁl’e{ﬂoﬁg dr @&ﬁ};}lisﬁioﬁg al@rd dlﬁg %d ¥ ?ﬁ‘ste'nﬁam PnEBb AR EfRbrises
onprises contacting a cru one or nore

conta:cahg hyside, feat witk ase onmereafataiw@s mawlablys(a) ths catakyabip @muppprted
1catal st _or a bulk nef caﬁalysf d t he ? ort

catal il {1 sugporp GpIRPrised 4 nBa. iy eyl g i

zircodRInE oL 3h SorfesiaM GRdd) BPmiauAl tRiredh) QY daedi s isl: éim;@orted

one or nore corrpounds of one or nore nmetals from
catalgxilandries HPPOXt B porows; @éﬁh@@ﬁ@octéw@r compriosan additional catalyst

o 5558y SRk RGeS TSl AL R B8Rl oy o

at led3t 8oftthe cARIESOhs AVt OBtyaksS ahd/onieTal ot sndoflie ohtalyd® is in a
Peri odi c Tabl e, one or nore conpounds of one or nore
fixedpadr slurriedhinthe civee fesd10 of t he Per i odic Table, or

m Xt 4y Selﬂl;b%qrg% tlgetht Ergc [ K509 llli Qf cOMbRatisH Rk one or

from umms er i IC one or nore
mmd:@?ﬂth@m&dmd@br mmpcmmums neconting kethe nmmn(ioh temeth6d i@t edmprises

the Per i or th res t ere0f Il ses
contasiiBe GrorHEESHARRIBE PYBRTEGHAIFAS 1568 oaf of 1 cabhirb &

i I 1
s 05 Ay M 0 B o B

cataly$tetad oémpﬁE)S ohe st mper mgtaksfran Godurans/s4( of thederiodic Table, one

0. 0001- 0. 0.0
or gy R PoR RO CBF GAE S BB OP R REPY 5P O ues P miztlse o
mlxtﬁi% qle,@&ffpay RS geﬂ‘ Tg@ﬁ\a)f%tamf it 18840l rg@mlmdm 907t-0%

he Peri odi or m xtures thereof % %W
gramsomﬁmrs OD03rb3 granmsorfeoneeoranerefmasels Gom Golymss Oftth@Perlodlc

Tabl e e G 8 T3S RRE R Bl R e Berioi
Tabl8] oftrkikffed there68 1) cohpris@ydiel 0¥ @sore ﬁ%taﬂﬁ ﬁamr@lﬁmhalsao of the
from Col uim 5 of the Periodic Tabl e, one or nor

Periggborbahlndmedt mone coRPorREe ohereorgnereansias lfr@mﬁglugms OHd of the
Periodic Table, or mixtures 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
wQ@r@Eswne1668 001- 0. 3 grans, 0.005-0.1 grans, or OPOL/US2008042332

grans of: one or nore netals from Colum 5 of the

Peri odi c Tabl e, one or nore conpounds of one or nore
gramreqrd). Q01£0.8 grages efmangoumorernactpls fiomal Columats| 7610 of the Periodic

Tablglr &%eLg rte '28%158{111(1[3 ogé &ni%r Ei%% oml oCr(1) ?}Ef} 8% the Periodic

I'IO

Table Odsmﬁixmfss DikredRE Hon RIS Es mtoaln@ré hmfalgﬁbﬂﬂ@olﬁnﬂlfs stch@f the
Per i Odl ¢ Table, or m xtures thereof has,

Periegic {ablg) %etor TROIS SPWPOBEIE-Of OBe B BIRES metal@cfaom Calg 6 of the
Peru? ?f?lég Iﬂfx‘gﬁ@sf thtgﬁeg% Fgg)r O&fs@égg%ﬁoér rﬁglﬁerﬂ%c?%%l E‘Sﬁ%mSS of

the Remmspimul’uﬂﬂ;e ofie onmoﬁer cdnmp‘oﬁndm(bfairﬁ: ofr hame ﬁmltamfroﬁl ObluinR& of the
onprlses one

c Tapl e, ures thereof;
Perl%cflc .L«Fﬁﬁ@ Fepes f“l#ﬁ% R3S 5 Ok eatﬁiéf?ﬁ aideest PHR0E grams,
ﬁonpc(?)‘.l@%(ﬂr—o. &m§, Qfmﬁu@gjﬁraﬁ’ﬂs @@9%@1 BRLR, 550.61-9, dSr%‘% Aihs of: one or

m 10 of 't he Periodi ¢ of m xtures t
mor¢ metedsirompdiolymah dffthacRdaridicsTabld, rommf)rrm@i)dmﬂpcﬁmgs afieneayr more

.001-0..3 L. Of t f 10
s B0 e S 0 e PR MBS eSS ER er
morérﬁfe&lmml@olﬁmm&%mmm Phbld, Rge B%io%iécﬁnﬂcﬁﬁh?of &e or more

m xtures thereof; (m conpri ses vanadi um one or nore

metai%ﬁpmmgmcﬁ Qfath%xﬁmnﬂlc ‘Bableiox mixewesttherceb{(j) has per grmn of

L RS M
one GMﬁDﬁE:liﬁék&lsQ‘fon@ 0lalnin 6 Of thePetibdie TablReb&Odr mbie)compounds of one
conpri ses nol ybdenum one or nore conpounds of

or me# Pefglsriem Cotump Qrofi thePerindicelpble, prpiruees thrseolydd gewprises

-OHG(?)I?I?’I@%%‘?%}%I&fﬂOMIMI&OﬁhQ ‘PQH@C}IQ rl“af) 1eCe orqg(l)sre Q:aﬂ’xpglgrrﬂﬂ%f one

enum one or nore no KU conpounds
or motrexmetalsrdrh €obhohn: 10 oJ the cm;aodls &iableg,lmgmt)eﬁr,es tieecody (s eper
s) has,

: d ft t th f
grangg{?aéq':fg%sfac?m@aq@% % gr é?j{teéraglsg{ Zg%e Q;gmore metals from

Coldnp 96 bihe PRABAICTaBR! &é&qﬂ&fe%a n%eﬁﬁ&léﬂf@ﬁ gfnofe Rk rs%om

thereof: (t) conprises one or re netals trom Co
Colugnrot 0 ofiae Peripdid ToblEat mixamds thnmof;r(nﬁwr)mprieetsalasadmmmne or

morg GRS PR et FOHEE M (HOEB eI Fere
comp& @il bf hekél,; or(lﬁ)xté&@ﬂﬂfefe‘éPS(T})&ﬁnﬁﬁseﬁEé&lte bﬁé"@ﬂh&efcbﬁfﬁbunds of
Col um 15 o% the Periodic one or nore conpounds

cobalif omicteies ﬂ@r@fe(lpé ARAPIESSS Moy dehummonesorgnome isempevnds dif ¢

ol 88 B0 55 iy P 9 R4 s o

fromed. G(D&Onsgrfirh@ﬂf Gdlytdendd, 6de driiforBeidlPtietu oufMde oPhixtures
mor e conpounds of one or nore el enents from Iurm

therep; {f) GOREPTISEs (USEFten. PAB PEIOR: campaundeel upastenor myixipres thereof;

O MERSEERET T TORLPTBRARLE SO i
compdund,roa npieturey theveof, (1) abrapsiss onaoflore J(nw)ald'Mn aﬂohirﬁlaé fof the
cat al.yst

.0..5 ams of theta al um _na gram o
Periodigd ?@ﬁs@@ PR ABOTEREIAI P E P BT et thp Berioe Talplﬁ, wherein the
moldr 24X S¥athé 81t fo %1 & thg'@{oﬁun% 6 Wl¥al rf?frgﬂdlstoq Iglg Ci:orqtprlses
conposi tions acco ing to t I nventi on, 0
one émnnﬂeregermemsaframﬁdlumn fp oif gieRpriodichl abla) gnel osmpmxrotnpmhdis of
one c?rnrgor%relenn?ern%s g'e maéosl IfS%rf rﬂeal’enogpcoltatble or mlxtures 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

27



10

15

20

25

30

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

and heat treating the theta al um na support/netal
wonosswsett a tenperature of at |east 400 0C, BEMUS2004/042332

further conprising: (a) conbining the support/ et al

mxture wwth water to forma paste, and extruding the

of theaReiedic(Tpleo bt wibNTeg thereafal(val RhRPHETEYy OPR el MPFeomRoynds of

|
pho e SERRETE G St o4 B8t SRR BN g o
catalyy¥ @Rd/on(y) dbs o 1paso 0iSdeams bfnhetarwumma ipengrait &f aataéysnr

nore of the nethods or canpositi on accor to .the
I F AT AoRATED Wothe SR IED ASP PEBLIeS JH AL TEIo Y o or
mor]:: %? ﬂlegflé‘tﬂocg%? c8 P@nsceﬁ:t:&]dﬁ%tt% thd y¥tidnNa blteh RIS Sorming a
stributi o "'east” one of the catalysts
catal}&ﬁd:orﬁpﬁsmg comnbiningpouppatt withtoee onfmowt metekstp fa@n Asumort/metal
i e B35t 2 B3 Ryl b o
R | &Mbol@aﬂd fulier 338
supiy rgmgtfgngﬁu%g%aé%}gb%%%% agoec? A or e 806 A py e @)
comb@asg theGUpmfrt/mktal mittate withviveter &f fopmrae@smma@i @dwm the paste;
n 45 A, .35.A .or.25 A 0
(®) %6?181“&%5%?@?““1% RY hegt USpngaliiia at ag erg?er% eas{?ag E)e%gt §00 <
and,%E (d)egapfﬁngg {}%/Cgtalﬁt | east 100nR/g, at |east 120n2/g,
I"east 15% , at least 200 nR/ or at least 220 m
; g In aprie gmbedl)neatse Biednvepgpn also provadss, ircopyhingignaiithpene or
mor%:%f lfhgeansl%tpo%st or ol g%mblg%s éc%gllsdlingoﬁoﬂthes gﬁr{gﬁt{cﬁ;ﬁ Zﬁertrllécgcﬁglﬁt Qnirises
contabiigd tide SdedGvif ond dtasore Icmtab/@mbmnahlcb thevpdrchs1m1 distyibution of at
nore of the nethods or gonposn |ons%c gﬁ‘@? to th 0A,
least el the ptalystsbeti 68 & MaYiaR BRSIHARICTY Y il dF4iEe0 A, at

leask EWA\AMIQ&:S?Q@O ﬁ’ aﬂQ{ts? 234'3D Qtrlt-:gsq 39@5&a5’6’1§5§ 230 W ioBt 500 A, or

rlsesaumna |ca
in a&arhged‘mmDomSﬂaX moﬂam&daeedsae& 2zof2<5©n§ U80e500d%, 230-500 A; or

Rt 0 omthe B Rnaiciur e 2305 abilr Vijn s A,
35 ga& 259@ rof@ﬁ@ﬂi’e@ifan %H%ﬂﬁﬁﬂwteﬁt(c)' £facOarea OF 8182060 G&rETaL least

al um n (d) per gram of suppor at least 0,3
90 lg%/g,nzg l@st HO mgg,sfptt 1@3‘512@}13% @ﬂea@hgioandgiﬁhlmt 200(1@3/{;, or at least

I N e

cmYg, a0, 2bmha, ¢l a tHase. YJexihB/gf am of support | n some
embodi ments, the invention also pr.ovi des,

corfpisAEE eI ORIt e igrention alsefreidesy i ‘Pﬂ%@nﬁpn with one or
mmgea %ei@%ﬁ?ﬂi?&%%%oghlggs 5&0} fonc}{g leRion, @ ARG, omapnses

SI ze distrrbution wt
confReh@n cde Eeedl vaithe bey omﬁox&tsup}ﬁﬁ&ﬂ c60lyats, {rhyhich thgr suppett: (a)

port, the_support conprising theta. alumna,, and the
commwawlumr@aﬁ%}wsSthq%?éufamaéftém&% » SRR O ileyrpgnegIum

oxi2 B AR cﬁ(%r Ablifa! bzr@rﬁxﬁgn@g eAmnieCAluR IR RS elta

orie  or nore net romC’o of the Periodic
alurhiriat ) has) @ex)granmfesuppnrp atledst 0cf grame of gamoragluraina) @) has, per

from Col u f_the Perlodl Tabl e, .or m xture .
o RSP T S50 29467300 e BT comprises
alplllafeﬂﬁlﬁmglpg %ﬁﬂiﬂnﬁ’fc{el@ HRRha, MRAL lNRER, Sr i 0eGREMLSR (§ has at
rlodlc Tabl e, one or nore conpounds of one or
mostdl egraetsalf alphe aknnﬁodi pemgrénef stgportPer i odi ¢
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:

(2) has a pore size distribution with a median pore diameter of at least 60 A; (b) comprises
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Table, or m xtures thereof. In some enbodi nents, the
i nvention also provides, in conbination with one or
woroos/0afe68 he nmet hods or conpositions accor di ngPCDUSIVe4/042332
i nvention, a crude product that has: (a) a TAN from at
nost 0.1, fromO0,001 to 0.5, fromO0.01 to 0.2; or from
a supogi5thesuUpport cqupprising theital mm@mghgvmnm catplysidiag alpore size
dlstrﬁ%l{lgllrl] Wéﬁghgxln@d 5@%&@ %ha‘:?%t%x{;bfg?uggt 60 & d@‘g{;&h?ﬁ%k to@e of 8t more
metals @@ﬁ(m)lgm 6rof did\]?drMﬂEETalfbeE oge ammfre eomystemps ofieiet or more

b |
met a&%’ 2 rﬁ@%ﬁé@ﬂ&ﬁ@%%lg {qg?ém%&eerégéaﬁ%?@&h%% per gram
of ca@aﬂ&kq @éa@fj(‘)' 661 %ﬂl‘?_g}s%@%emb RIS froﬁf@olhﬂl\ﬁ%ﬁ&fﬁtﬁ@ PaliGfc

In c nation wth one or nor
Tablcgenh@rﬂ snouw ccnmmmsls bf omsoravammii¢taly ftom Chlmmé efithie Periodic

TaplONE Or, Mor e a ﬁgli netal salts of one or nobre organic
ablg, qr UXYER theHeohnr o al kal i ne-earth netal salts of one

or T{donte &ﬁlﬂﬁﬁm&n@(ih&ﬁweﬂﬁoﬂﬁlé‘d f%%ﬁie& he E@x%ldaﬁoﬂ"ﬁfhtﬁ%ne or
@)datleast one of the alkali netals is hi um
morss@idheimethods poecepisiiinns apehtrding (b )heanvqn@as,ta emée prfodu¢tahat has:

0 S RS B B 2 R 08,58

mostOROGV008 ok s ¥ thaIRAR ntal NAdelIRHlink RErt RIS rital salts of organic
conposi tions accordi ng to the invention, a method that

acidgpsnerar o8 crdn PESFTh (F) &t BosR 0§03 Rrems i WHY /Ty pamgram of crude
prod§t, B! 5 LRE (R0l 21PN BB PSR

catalgsm’perngragdfhmderpﬂ@thmpr oduct W|th a crude that is the
sape or different fromthe crude feed to forma blend
suln ssreemipdimentndhs VEROn gls) Providss.in Agmpinatien wie one or

a more%iotﬂé’ ﬁ‘{]etﬁ/(‘ﬂdts Br @o NG gﬁ)tnrs Q?éorﬁﬁgtt(g P}g tlgﬁ feofr ?%dr?@ blkali metal

fromt ecrude orm sui ta

¢ saltstof ©a¢ membref agadic t¢ids oné of mbreaadkalomadarth gnetthie;ahsuﬂcme or 'more

orgaf gidgufs RCiicy GRS PGk o) AR ol B el AT gt
soditirh 2R1SR@dskit; @Rd/bH@) af le@oab of B8R kaPNE-cRh hR&ils is magnesium or

distillate fractionhs. In some enbodi nents, the
calcivpvent i on al so provides, in conbination with one or

"o liEseiie s todTEE I8e BiveRATEASL boRlRn 38 ERBinAH Rith dfs or

mord‘l@&hafneﬂﬁ)% br Eordp@itiNs abéordihg h@ﬁ@tlnﬁbnﬁoﬂ,raﬁﬁéth@ﬂ tHalﬂ ebi@prises
al um na q(%ram of support; (bz conprises delt
contagtingiarraiderfeedhwith opp oF wore eafalygs oazromta tetahp@daﬁﬁh%ﬂncludes

s L W RSB Dy P,

crud@ 80t &;thé smdasdiffeqent &omc!heumd@ feetl he fqear eblend sﬂl’ltableﬁbf e
size distribution of at st 0.3 or at | east

transmmgnﬁs gomgm}naqtgg cidg @rq dicbwih @&ﬂ&ﬁg%g[ is hespmg or Aiffegent

fromocﬁe afudb tto ?&n’[‘%ﬁlg?d Sﬁiabfe%i) frleactﬁl%%f)féﬁﬂﬁlés '(gfﬁ?ac%hét g the

romCo e Periodic or nor
crude proglocin ahsd/mf (dp frectomating thervetdel goduco mt€oheiommoré-difillate

the Periodic Table, or nixtures thereof ri ses
Fractigle 490 HROE o AP GRSy i aceast Obinal bl lsgfife Hactions
TaR &mOebdAimbms Qh@ﬁﬁ@ﬂ%ﬁaﬁs&ﬁgo@ﬂ@s @ cOMPBatit @R one or

from Col uim 5 of the Periodic Table, or m xtures
more of the methods or compositions according to the invention, a supported 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
woes/0sbgsinm 5 nmetal s, one or nore Col um 5 nePEl/US2004/042332
conmpounds, or mxtures thereof; (j) conprises one or
nor e als from Colum 6 of the Peri odi ¢ Tabl e, one
of até@aSh%}%/& @aﬁ@ﬁm@edp wHreolghe peries ofihe A0k FirodisiGhutiomoat least
3 f:2 S 2 .
0.3 c%{gt 5}%5 r%%gﬂf@ /Eé‘gfb ﬁasfaf%umgégx%g‘%? 8{ 1%&51 %8'm /%5) ?t?%ﬁ% 90 m?/g;
(2 cam@ﬁaesmna oy nmmmafa.ls foora Guiumns 810l umPeﬁloﬂRi "Pdbie, 088 6r more

compopp D AR OFS RIS P ol OB BoiRe oo S s
there\é?"’g/gé SHpriRE offt ¥ MbRSEBR R Cogﬂﬂn ?8?@{ ddic Table one or

denum one or nore conpounds enu
morendonipoueds ohareawfmor¢ netadofipmi @cdsnmdxg'srheﬁemﬂleT able;mnmxtures

C unds of tu ten,.or m s _thereof
therc IS 2k b i B I Bt T 0 9BLias egms of
one SR Rtuhh 81 B&hls, (?Héq{r%oré ELIEHTP etA S opblifds, oORtREs
nor e conpounds of nickel, or mxtures thereo I n sone

theregft{iciommuises ontetns mare eretdlofionl Golupmdvofibs Petiodic Table, one or

moreccoonJD L &k I o %nvg (%‘Elggge 831§ %D phe%cﬁ}lwg;e?fqgﬁperéoq§ Eakéle or mixtures

therdé@"(ﬁ})ﬁést pﬁ*grﬁlhaif cathBkt, e @0TAN Gfgr@hs FP86mD.0EL0. B REdms of:
. at nost 0.3, or at nost 0.1; (b) has, per gram of

one @dﬁ%quﬂ@n 6 mgtals.copstor e Coljimme mstal sgaperadshonBiXIER

i S n

e B bt BB HBIBE PR 638,06
theregf amy comiprisds thelgblentln) bngoamdreodontpouhdcaf holybdatuit) o8 mixtures

iling range distribution between Zggmgc and 320 0C
theres? () QPriieR fUngHign.Ane| o FiIre EOTHPAUNGE ShEmEHeh myERiFgsdhareof;
. i b
(0) inpiod aBul ol of FRAEc Pl U LI MR BE B0 @)
comms oickel pogenmpercogpammdsf ofmiekeh i tiivtures(tijredias, per

R SORRBRLAL I oS50 S % Pt 38 o

, mor@oﬁﬁ@ﬁr%ﬂi&l@ﬁﬁc&ﬁpdsﬁl@ls abdrdiab 1 iNanaeh Werhes ccgﬁ;%m% that:

neosntl on. I'n sone enbodi nBnts, the invention al so

(a) hﬁﬁr Adkef atinposg bmﬁmt P-8ratwnash Ogner @menbPd; 6f) hahger gram of
nvent

Qr sit accordin the
comPRE: T ERPT Gkt I RERTRE Bnia b B R o€
betwagdoseC lmagso et (MOI mac@;ﬂédsyeﬂ)el gtzm)s, BElSas 006 @rang, Or at
distribution with the nedian pore di aneter of,

at
least|Ogbisgramg oAby drecarhens vaida hoiliag amge distributionrhgtveengip °C and 320

"Catfp16ERTE adbindn for dlks b BlocBhol 3 FARRICI A" ©
distriblatiort bétaleem B2MBC and 6500T@ st 0. 10 It WMPap@i) Rassdtdeast 0.0005 grams of

dlstrlbutlonhwng apor iameter within 45 A 35 A
basicyitrogenpesgram ?%HH’%HI%ECB%&? AFegm of Emnegkiop, @i@aﬁ%@m

gram% 0Pt l%gst @tO mz%?r%%g ?ﬁe@ﬂ%{tﬁ) efil aﬂd?tﬂ%{:? 18 Aok 0 6’600@ grams of total

| east conprises a port; and t
nlckdupfb(vamadaunpengemaﬂcumpmatmml l'ica, SI l'i ca-al um na

ani um axi coni um oxi nes oxi de,
]tﬂ ngl?PdiFB?m W%‘glqn‘r?i?oeﬂffwlgag Py E‘Hﬂg‘:“f‘%‘ékw% anger
morerfﬁT the ﬁT‘eHﬁ‘)h§ of E&Hi‘)&ﬁidﬁgﬁ&o?dlﬁg tPhhe ilNRenhEH, 'aQﬁih(fe Mo@rtlon that
one or nore conpounds of one or nore netals
included enenay mBort @atafystsh@dﬁé Néastiore ofdhd entalpsts: rfa)dtas raqmre size
disteibBBSS hth thd Are GO BEd A o0k 100 F30"8! & Sost 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

w@ee0506i668 Tabl e, or m xtures thereof; (g) has, PEEUSIOLEM2332
of catalyst, at |east 0.0001 grans of: one or nore

Col uim 5 netal g oRe or nore Colum 5 netal conpounds,
porgydiampeter Within 4har 3dA; of By Achils ingdign pars diameter; écyhets alssrface

L e T —

andlﬂ&rs@;id)nt cdaptisss abminh xdlivagsilithaluofina, (itanila SxideErir@hAM oxide,
st at least Q.0001 grans_of: qne or nore

:
mag%saﬂﬁﬁipweﬂémt% and/QE TR IUERS Hastest] (PHAOBPHES Ane o mm@@ls from
Col@&%s% Ab %9& ﬁ%ﬁ)ﬁfcofaﬁblé Jlg)le Splgﬁfe' @%@o‘&ﬁ&s & or{goorr%lor}g s form

[um 1 eri o one or nor
Colmnmpﬁ)u s thefPemmdlooTabm; oenietiges shereadn{fCodipiiset @ne br be metals

Per | odi bI e, tures thereof; and/ or (k)
frong GRS of BiREctip il Phice P i b rercp B e tpns &1 Brore etals from
CohE’rﬁﬁ i5Qtiite PR Teﬁﬂ‘ce of mikRFSR tﬁ&éﬁ}o@ qiés,g;errg%?me &f c&@ﬂ;set‘, at least

el ements from Col urm 15 of the PerT odi
0.000i eramesf: pheewobdre Columnrst mehalsemltmdlmmt&),lulﬁn atmetalcompounds,

f.rom specifi,¢c enbadi nents of th [
or nyHRsTRGE (1] <PRRRSrwTerr oo BB ReRCtshe Pegiodic
TableD¥Néri fRdre cbRipoS¥@ i oRe of ﬁ@wm&lsfﬁ&mmlﬁnﬁ BReH IR odic
of the invention may be conbined with features from

Tablgngr mixteme thsrafied) kashpeti gramof catphystfai deased. 0edibgrdimsfitang or

g 49505 463058 UDEH Bl 0¥ Sl B ot o

comarishistane Aok emketal £BomEo1en A0 A€ thetFeribbR FP&S bhé 6r more
enbodi nents descri bed herein. BRI EF DESCRI PTI ON OF THE

CompRINAS RESUNBR BTG ialsdork frelysrEeat the Rodedic diablg ef mixtures |
r
RGP Fpd OB P05 RS Dok D o,
one plemereeom@mmdst tiorecr anpe nlgimegtsdramiCotgnn b5 vhihe fPenEleTabIe
rrat ic of an enbodi ment of a contacting
Ormﬁ/@?@?f‘? 2A and 2B are schematics of embodi nents

of 1€ aniee éﬂnﬁ&lﬁﬁéﬁﬂs et daton e rﬁmfllﬁeﬁ% a¢ {HquVen’[IO? may

zones. FIGS. 3A and 3B are schematics o dinments o
be cemhingé WIﬂigfe@y@s éwm otheat ernlimegs phitheénamtivac Fonggample,
odi,ne

FlLG c_of n e of a
feanf G0 i ol Sy inSorf o BNk, Rl DB OB OB G feynes from any
of theYsliee Binbbdfments. is a schematic of an enbodi nent of a

bl endi ng zone .in conbination with a contacting system

FI & fusthexergbedimentss radeprodvcteais obitairable o any of the methods and
syst&RisBAd OB Qh. @ separation zone, a

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
war@sosee product for an enbodi ment of cont acPCTyS100€042332

crude feed with three catalysts. FIG 8 is a graphical

representation of vveiqg[ht ed average bed tenperature

veFEaS 3ewyt 3B e sehgmatiss of gmppdiswnived coptpctigtyateoms ihat
incleQ%%éH&iﬁaJtﬁg‘}oﬂést.h one or nore catalysts. FIG 9 is a
tabul'ation of representative properties of crude feed
an#l@.rdud e spienshtictof fao erdo dimmind df aseparatifonzond acdanttgndtion with a
crude feed wwth two catalysts. FIG 10 is another
contacling SE{'¥Bn of representative properties of crude feed
ang§riide sBRQtHiloffaflenMIBARP 8F MBRhARL 26 R AR vith a
crude feed wth two catalysts. FIG 1I is a tabulation
contaftingsystemf eed and crude products for enbodi nents of
co cting crude feeds wi,th four different.catalyst
oy DG s BB o S ThpPiimint B4 e Bli o6 f G lioh zone, o
cont&tiglsyfedf afdralendih@goied s versus run time for
enbodi ments of contacting crude feeds with four
di Fi@rTeigwe tetalaiopsd repyraseatntive praperties of erude éedpinil ¢ande product
I ntatikon.of. n . rude feeds
for y SR TRNEO] heftigh B HUGH RIS DML EBH R 10" r e
f eBUS. Mistalprdphival eipkdsent@anon odvaillet assragebal temptratukd veSus
a graphical representation of residue_content,

lengiinadras fox qniepbadingigt op eentasting e cryde feed fathng oy spage catalysts.
ve ] ' f Qr - ' r
{ CERYS it latpldlion! (et 0RAMTE Bl befles SPBAAE HAFAAICHIE product
for aa egrbapimiaabf capacting mteadridnfeod withangeatalystsPl gravity of
cr roducis ver,sus run tinme for enbodi nments .of
C ORISR o ot B GFORAT AP &1 LS dehd g grude

prodaViStbeMPembddined@ i cdn@ e ARBIcAle FEEIPK RIS B 8dth19&s Of
oxygen content, expressed in weight percentage, of

cr e 1grisdtabudatipe of ggide fieedtanderidsrpredustsdio gdigfents of

' f | di ff I ‘
cont§ e Bkl e RME bR bRy B cpr csentati ve

Pr PRRI1Die & ghfphivaliéprdsegati ek FEkalde oPéradel fiodute versus run time
enbodi nents of contacti ng the crude feed with catal yst
®

for egypodiapants ¢fpontagingerads fefo with den different catalyiw syseshum
ca Visit: . ] cat |
oy SRS F UopfioUERPH IR & e hyarbb bR AR fcds versus
run tirhé {eadarbodinvanact contacth@biyde feedn dithifolr diffaeat dedds systems.
FI 18 is a tabulation of properties of crude feed
angi%rltﬁ‘dt%aﬁi?ab" Ifé %ep¥fi§?nté%b‘bfir I ‘E%CQS‘Fenélcﬁ’fP%ﬁddgV@F@ée
. |
perop RET oF bl BRGUS IRl Enh Ut 67 L oBLinkRls Enab il dpe feeds
withgpapfferentscatdflyst sysdem$.eeds and crude products for

C R e o OSPRS00, €18 LS8 I e W producs

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
weedsaorsesit s t hereof are shown by way of exanpPer/us20bses2332

drawi ngs. The draw ngs may not be to scale. It should

be understood that the draw ngs and detail ed
that deedieds avdnedivnheatays and e nmdybdenteideddivm daiatyst, andewith glass
bea('isnventi on to the particular formdisclosed, but on the

contrary, the intention is to cover all nodifications,

eqHIGal ®ixtstabulatic $froeriiakest dndd febdand drilidiplolBcts Rirr i t

and scope of the present invention as defined by the
embgdisasnéeef conticting e et Ewitheserr Prropatdests ai various liquid hourly
spac‘%'@ﬁ)@ii@.n_ts of the inventions are described herein in

nore detail. Terns used herein are defined as foll ows.
FIG! K5EM tabdteamsoftppopmids afapudat fasdiamd cheRtprodict fdr

terials. "APl gravity" refers to APl gravity at 15.5
embg%ne@és %fswpmamg ?ﬂl_@%fﬁeés MY ARQUHRATERAGHNE deMPSNETFM
VetyhRigk 38 3dntidh 8%%06?%91@ ¢g @%é(ﬂggng%ng%i%{lﬁ% ﬁegfégtﬁ/e forms,

carbon percentage o e cru e cru
specpii@elubedinents deretdtaes shiomaxbibyay\STédaiplbimcthOB2Mngs. The

B ARSI 5, e e
descHiptiBh MeAaE aRVnofRIMAR i Afhi 3RS 1 eHRbERSHO Bﬂ'g%ﬂ&?ﬁrm isclosed,

mentioned. "CS5 asphaltenes” refers to as tenes that
but et heicagisirybibe intentiperis tmenvesll awdHiatiemse squivalergntind altaasatives

g 0 OSBRSS0 T BB ke

clairer i odi ¢ Tabl e and/ or one or nore conmpounds of one or
nore netals of Columm X of the Periodic Table, in
D s to a columm nunber (for exanple,

E

1- f . i 0fli.C - . . . " Col u 6.

ot S R erbREEEHS BEE AR dOHEHANPh g R ERpR. Torms
useddier¢ih erdR#afined acfollablse and/ or one -or nore conmpounds of

TanrSTM Cisfianiy Amer ey TremgrgdMgIEor o e
el eppnbsval» 4rng‘A§I %Favft?@t e b@gii(g?@?‘mﬁg% ifhs ONE

or nor & conpounds of ©ne or nore nt's um X
detephinheé bP&ySTdd MetiabDé823.n whi ch X corresponds to a

col,umm. nunber (for exa e, 13-18) of the Period

Ta R REen %ﬁﬁcswagf‘c%ﬁmmi%ca%h’%«mﬁ‘fe{%@ ¥ Q?egqrg(fet fged and
the @6 ROMTR LR Bl RERIRd by A METhod B52b1t he Periodic

Tabl'e and/ or one or nofe conpounds of one or nore

el Bedinegangeshistabrtions fasthe fruds dedde theddiabproditeand/or thdrerude

[« ' ' Lght _of tal f t.h
prodBEOREaPebtsiePREAS TR Moo B sl BoR e Et
t hECPeasphaltdnes Tefdreto asphditheDthabdte OB in?feﬁt@ihé.h@s asphaltenes

Periodic Table, or welght of a conpound of an el enent
contentdpng drierprpgddyi %Siim%thoé L20¢ul at ed 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@eadsubmbed wei ght of the nol ybdenum netal i n PEEUS2004/042332

cat alyst is 0.067 granms per gram of catalyst.

"Content" refers to the weight of a conponent

the Pexibdic Table. ioruhichXedppiceponds &7 m@um@éwmbsr (lor srempHe dacks) of

v B S0 BUGHL BLRLGFPS RS DRI 6L PPt

fromde@hh A6 &f the\/ﬂeﬁ)mﬂic Tdlearl/draonp af hﬁ)repewmmdnldis ofiod®yor more
Crude feed/total product m xture" refers to

elem@rﬁslg"rﬁ{rsﬁsﬂpm et theReripdic Tele cat al yst duri ng

h .
5By U L o 2 s RO o

ofa Mﬁ)oﬁlﬁ‘d ()65&16%)&(&11 the. Pbﬁmdw%blem@tght bfareclemanicdiim itte Regiodic

Tablg, Ot SRR AEPOLLAEY A SO e TEURIR, G If FAIEHEed as the

g £apg.1He4As d
e

gramofiegtaly;st, EEe?@chﬂaipd woight ofmht: mjshdenamdn@alzgzthef etalyst is 0.067

amsul fur baS| Cc nitrogen" refers to nitrogen
et ég%gﬂﬂ‘a%fcla Sthave a pKa of |ess than 40. Basic

ni tCQPEMN" fefeR i tHeswéi t%@b%bﬂﬁﬂﬁ&n By a ADEivhivRFd @dahiR8 B crude

Hydr ogen source" ers to drogen, and/or a

feed @dﬁwbnmuatn 6y deruge m@u@ﬁd §X1?I'ﬁ%ﬁ3d ﬁhéfﬁlghh fragtionr sncighd perppntage
e
L s el e R T A

SotCinde fayl/toﬂabbmdﬁct niistturd”Srefend tol thmmzetdret that contacts the catalyst

hydr ocar bons (for exanple, G to C4 hydrocarbons such
duringpragastiife, et hane, propane but ane), water, or

Sm Bufifisie 1RSSR b d%o&iﬂ?(?x sshﬂ%yan@s ﬁ‘f’t?%ﬁ%%l%gw&e@n 204

assess the net amount rogen provi e
°C (400rfip0 amdi43 °C (OI0TE) et Udiel M?ed Distilage cqpitent ¢ asrdgtehmined by

ASTQ{)&I%}%dugﬁ fers to conpressive force needed to crush

Fl at plate crush strength is as determ ned

by-mgdiatdaish skefadd 68y %enLﬁi%geﬁ eh8/os shifurdoi@lned®t feGnolecular

liquid feed rate per total volume of catalyst, and is
structip pEs brdrotarbem uksteraatons contest as\istenmined by sy BYyMethpds

essERLEUL 0Dt BATOA B0e8) s A5t S MF Ry T e

referﬁ ﬁf ﬁ[r@gé@ccﬁn;ﬁﬁi’iﬂ@ﬂiaf ha@ atgkad ofl 184 thiagle40. OB&: i ORitroOPEE(“bn”) is as
nmpounds that are |iquid at standard tenperature and

determlggymésg MpthodD2%99- MPa, hereinafter referred to as
 STiydrood schede® ORI hokoblAnlBFL KL g?@ad;@@gs&})sﬂm that

nore conpounds t are
wheroﬂﬁthe pregeice of anpalerfesi dridahe attelystahacﬂim plovideRydrogen to

RSB Fpetsgaderteed it BYTAERLIAR OB B gimited to,
hydr@@a?ﬂ)c?rﬁ (;{ég %}?feg?bgn?@%g%ﬁ gh!% Yl?e eraSt%{é))(gl’SImI(ea%ﬁgl rdpﬁne
butamd) kehten @r esxturesrtidredfs A mass balance may be conducted to assess the net
amount of hydrogen provided to the compound(s) in the crude feed.

“Flat plate crush 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@g00deowpsri ned by ASTM Met hod DI 318. "M cr o- Ga¢hUR2004/042332
Resi due" ("MCR') content refers to a quantity of
carbon residug remaining after evaporation and
pyr blayid mixgares refers e pgpmposiiten bghinelydes encer raerespmpavris that
1. e
wre B e A AR ond DRSS GO T0F D1 BERLRARLERea o
as SBP O,Cbr(a]@)mpb@tloa okt 20udis a(c3RbifaEpn af ofe dﬂﬁoﬁ%mpounds that

e RIYERTER o oStk Rt A Bl o
CORbiAtRfid PRSIt e[rrsahhe Pghéa{é Eﬁbl%%@fs ffied n@fﬁ@?m&ﬁla{@ﬁa{

content of nic vanadi'um iron, r conBi nat i ons
UniorheffBawé andTAppliid Cidaaisty (URAAC)L Nozmembat2008i ned by ASTM

Met, D57O v r ef ers t . ters

e R B ol HF Srgeh S feBkatlo oIIRY SetSls afof el metals,
zincCABENAE, Rhidehihg 8¢ SR YER tl’ie@éHTO Wiélshierft %f ﬁ{eﬁﬂ; ) Iﬁétglasmtg of

oxygen conpounds that do not have a carboxylic (-CO2-)

Ofgagmpisl Qt%’ﬂbmé/b}f ASEM}M&th@d%lﬁﬁgam C oxygen

”» nqt ted to , .
cy PR CR A a b bt EriRau Siol o residue
remahﬂhgrmele@ua SHati6 R py&bnﬁm&)ftarsabmte MIORCEbnit 104 daY@ined by

a car box I|c group. "Non-condensabl e gas" refers to
ASTM h@wﬁ 453hd/ or mi xtures of components that are

g:?‘g?l}%lﬁ{i ’Sf-gf’e'rs to P[d? ]%O{I%tohl%a)lerﬁ?{rﬁe{ﬁ raeb%glhr%i a%{gé éﬁgtrlbutlon
betweken88 GC 1 @(D?F)taed d:GO e¢ (892 &S ellt)eMBa | Nagihttiea @mtehe is as
of the P-value is described by J.

f eed nat|
deteﬂmne@e%ﬁ? fi’iho é%QFr ement and Significance of

ASF)N?/'VVI@J’%P %'xﬁ(ﬂ&ﬂ %nadltﬁﬂuﬁ&?lor e mf)ﬁlﬁﬁbﬁsuthgregf
Pet rol eum Vol 8, 'Nunber 458, February 2, pp.

45 HBV/FeRmmtent i Jaﬁears &r the comeuli | muqke} eanhdaumi 1ecm, or egrdbinations

tnergtoyty KV eor i fetiied b REE b meliRsg Al

Met Nﬁﬁ/ﬂ%&érs(ta%ﬁﬁmww@abm&“ ¥s 3 cBbie AUt caml f8ed.
equal to 140). A mcroneritics (r) A9220i nstrunent

(M Npmmbpxylcscmmmng W@wygemn@@ds Ue@rﬁxw) orgatiic peygen

t " Resi-due" . ref.er
con 30 N HE LB B3R HESTY PCRY otV S bR plahine
orga@lomkgeaBiniioundORRIVIE) but ake ri liafiretine,klbys, AN dvbérhatohols,
D5307.. "SCFB" refers to standard cupic feet of gas per

aror%l.cmohelﬁ kstongs. Fldedydes, su?qra@eata}nééher@ﬁf W @atdm%havesa

carb8Svl cﬂn ned by ASTM Met hod D3663. "TAN' refers to a
67?5{ acli’d nunber expressed as mlligrans ("ng") of
KOMNpe«comteasable gis) referssaopiponehnidor asix the¢sarfidonpdndiys that

e ST, Uiphoc TR0
“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% CC

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

D4284 (mercury porosimetry at a contact angle equal to 140°). A micromeritics® A9220
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"V&O' refers to hydrocarbons with a boiling range

di stribution between 343 0C (650 OF) and 538 0C (1000
WOR)05a61688 101 MPa. VGO content is as determ nerChySABTIA2332

Met hod D5307. "Viscosity" refers to kinematic
. viscosity at 37.8 0C (100 OF). Viscosity is as
mstrygrest (vliseamarsica dncAINorcidss.Horpr9a48.S. A ) mdysbeosad txdetarinine

' pplication, it is to be understood that if the

thes%/gjfﬂgl%saobt ained for a property of the substrate tested

I s “Begigudtactefs toicoinpsnéits thathdvestboMid@bge dib@ibufsh above 538 °C
may be nodified and/or recalibrated to test for

hod
(10053%%091%1‘1618§F1’tn§dbmm4Mﬁb‘)%@%@%duced and/ or retorted
; o e .
o1 abrT B ER I A EOR LA of Q1T 10T PR

geftBudideyaraadloif d catalyst isae detdrmined be A STM Bilethod D3663.

St ghi lj.zation may include, but is not limted to,

r enﬁég fsfﬁr%feﬁ-te%ha% SHBPEr gREwEd %}éhgra@aﬁggg )@ KOH per
gran PO} e TARIEA ddbiihddGy ASTNPMehddBaBa

Ilized crude. Such sta zation may often occur
at ;[ *VerO’retexs toedtydracarbonb svithraoshiling angadigirinutioebeteemga3 °C

(65C5 e PG G HIAPT T RAERTOAR] P bomeiaa s seepedbnastM

Meth&@thb3dn to produce nmultiple conponents with specific
boi | ing range distributions (for exanple, naphtha,
di sViscpsityd sefesgmkingntio viscosityi as 37i8§ Q0P SF). Viscosity is as

L Still.afi kRel.ud ut is not limted to,
dete]??%%%‘ﬁ%ﬁé fggq‘a}ilgﬁﬂilqd:ﬁ?%n nmet hods and/ or vacuum
di $it thelcahieRioiithik hpsiscatibhdi &ttb bk @dda@ndb®that if the value obtained for
unfractionated stabilized crudes may i ncl ude

a PrORSHY o e syibitrrie fepigd & epteide pblimite pbidie tesbpthod, b test method
may B4HWBdi éc?ﬁldggr@%}(ignp to%e? FY QPR pliefipPONENt s per

gram of cru es of sta crudes include
- whélredes mayée, prodpepd dndordesteddesahy@dcabodamtaid@gabingdions -

opped..crudgs,. or conbipations thereof. "Topped", N
and {1gR SR oCRiptrmat RRudarsu Gah Cridat & ceRBRTY HRic semi-solid

- 1 S QIR 0L+ . il '
ol RSN RSSO, S

gases,ematere spltsTypiooiinaions theped fonuthe srudeltd fdravaestabitivnt ende.
of, ,at. st 0. rans, ,at nost 0.05.qgrans, . .or nost . )
Suclgtg iR e OB AR el G RGPt e gpeetine ste
Cr BeidilDelerudtatyplch B Hawd A BeeN@VEI o RERY tHa8BortdN§distilled in a
allow the stabilized crudes to be transported to

treatggpt Aapilitotediroduce autéple cpapphénts with syecificlailieg raage distributions

o S e SRR PR L B
is not tiatited es)danhodphers distiddioanh et andios agvan! diggthtohya@Eods.

naﬁ (Ee nacceptable to a transportation carrier and/or
Undigtifle infragtiqmated stabilired crudss may e ude comnponerts thag have a

carbér/rrgéﬁi‘gbér%% 4% ﬁigflﬁﬂﬁﬁ‘ég FE ijeagtrdi'ﬁ g{ast*b? chglgggﬁéépé{%lré{g of

€ suc a reservolr t I'nclu
crudeli Exatuplag afabilizeddeudek &tclude wiedeeahdes) Gopped thides, desalted

rqduce, trapsport, and/or treat. Properties of
Cmdgq: 3&@@%@5 CIfE el 85 COPAYINAtRDS tgaeofy (T opped” refers|tp gickudg that
has Hegh trdated ANhFhatdt 1§ : liRERSH
» of " at Ieeast 1%) cSt; as? e%é%heg%n\}%%%%g}%ﬁg?{ 1%6;{11%&8 ?;ih{ Below
35 °€et @01 MPa (95 °F at 1 atm) have been removed. Typically, topped crudes will
have a content of at most 0.1 grams, at most 0.05 grams, or at most 0.02 grams of such

components per gram of the topped crude.
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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
woewsoewtoms content of at |east 0.005 granms OPCT/US2004/042332

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

at | east 0,01 of residu ram qQf .cr.ude ). a
Os SemmnsirtilinaTrdrithan properes fhebahow s piahilid copdeedd be
tran?lzdgfsktaltt) eO5Renf6hal YRt £elIHRS by @an%o%& 9&[%“}1@1@t(fd?fex§ﬁ1ple

0. 002 grans of MCR per gram of crude; i)
pipalimes,énickgfor veipg)l Other anedea |haS@bmeORJﬁ0R§rLglalﬂltabk‘éﬁMDﬂ&‘t10§ that

oo o5 Sy PaR g0 R BRBC RS A tE % Bhsportaon
carrir 2AG6AR trR_RIBENE F Ry, TRYS mﬁﬁhu@ea loﬂﬁ‘écoﬁérﬁm Wlue to the
di sadvant a(g{ad crude, at | east gr ans of residue, at

disadwansaged. udfr aFhs aspnaneisivelve mat bq wgh thay asesgr\mth@ﬁ includes the

eS|du 0 ast f resi due,
disgRt R R ntle b s S8 Hedlon SRR rebalEbiniBor R iy .
a rmg@uég @ﬂﬂlghdizamagda cBude’ nZdd, influde, But @reiot Bmited t®a) TAN of
0.4 or 5to 5. In certain enbodlnents di sadvant aged

at gty Bt 1ot 0.0 Bt Qalanst HESt: O Bcsravity ot 18, a totl
N1/'§'H:|e cld?tegl?&ta %asﬁ(i?&%?%g?ﬁﬁg oPaQ9 F] @g)gms gra;ﬁrtb c{ﬁ\ﬁf\} /th pgllgram of
crudia s)afl ttﬂzlilt}&g@datmhsl dagehaf ?t laasn l}ﬁ&]OtSl @ams nf:llkl)aﬂdbﬁlgms lpet gram of
not imted to TAN of at least. 0.5 oxygen
A} ¥e10Y¢ cg@tem@g@f legst g gja%}ﬁg? ﬁsl%wségra@e& iderebt Cs
I

o e ypl ioespssmt gt Lty v
contd:)lt af dtilepsed.00D grancied IMER per gxausof grudd; ora wmmbémemlslm metal

for. a crude fe hAPI it ofatlestl
saleg gt ofedin el OBt 1ot Q0800 i of it BerGrard o SERE 9 s
corrﬂflna'%fonb grRsdof O 1Pl B et diﬁd@bﬁta%&l cradeithPincRidedsr gram
f) conbi nations thereof. Disadvanfaged crudes may
of dlwde@edwdegatdmsbﬁ 2ciraraslofresidgcht dasidl3 grams afaetidue, at least
0.5 é;&%%éof%fm%ue of 5‘[ le ? g%argggf I%rﬁn’? In sron%t errllbo%‘?menQS Qﬁe

dr ocar

dlsﬂwéﬁtﬁgédttirhdmmbﬁhw AN ile raﬁgﬂ: 260 OOICOIG(I 3 Q) ZIQD 3\@60 5a 10, or
| east 0Q.Q1 grans,_ at |east 0,005 grans, or at

| ea

0.4 gr B4 1o gr dwseréHn ﬁ%%@ﬁmoﬁe%a%amag%d B¢, BE SrARGE dlsadvantaged
crutﬂi' ﬁf é’a{gl% égﬂlgl%%\ﬁ%rﬁrgo?a%)eag 0. %‘%8‘%58&?%%%,@1 g?&%%/gﬁat least
002g1asrts 0. 01 grans of hydrocarbons with a boiling range

di stributign between 300 0C, an 0 OCat 0Q.101 MPa;

andngpeRhodmey Grdypatagsd © n@a%g 2§ RypReTFsd 3/15& byt not

t

B! PR IR0l G REBLAUBIL b Becb U B
per @rmdfxanda@d QraCesphaieneneingaié of gelpasg Bé)mgoetms of Cs asphaltenes

per G0 PRS0 e’ G35% D00 B Tkt B8RS o
cmaw feBd amlh%w %wvﬁﬁrfg@ 1e@bSior EPal Ed)rﬂéth)ff n@&almetmﬁn@@f 8iganic

| east 0.001 grans, | east 0. 005 grans,

»ac1dsrof at leas,taos(iOO@l @tanegr efimactalf phlygmmcdmbm omh)tchmébirtationy thgreof.

ut i,on bet n 100 0C OO 0C, at_,0.
aqVabldabd ShBlm BT IR, i Y of AFaipRiaga ot af by 0.001
graﬂn@aaﬂea@t @GOSJ@I@H‘E &fat Maagy (D@Iagxﬁﬁﬁ%fwgﬂﬁc&bbﬁﬁ Withd bbRih@eange
distribution between 200 0C and 300 O0C at 0.101 MPa:

dlstabuﬂl@ahtheero%ﬁf% Ardva00 %4 at (ol MPapmdeast BA% grases, at least 0.005
gramg Aat Peag{]() & 1%9 of Wﬁgca?@on%% th sz&ﬁnS range 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
wQ@e@iwe1668 at | east 0.01 grans of hydr ocar bonsP@i/UR2084/042332

boiling range di stribution between 400 0OC and 650 0OC

MPa. Some dlsadvantaﬁed crudes nay i ncl ude,
at 0;1@1 Ng?aaﬁﬁl%ﬁt lgast QP04 erape t leprti H)05gratng £ @t aﬁ@mmrams of

hydﬁtc%\Jbgﬁs;‘&’gQ a%gﬁl Qflbﬂlrlorl ﬁe@@gen%&)]"(g%rg{]i% Co?t {Ol MPa.

ons WI range distri

rmillsa]i@éht@@dadrudbslﬂdy Phade,iper gadi 6f disadvantag@h@de: at least 0.001
Typically, the disadvant aged crude

b0|I onents.
gramps, &t le Eﬁgro @gpaawaﬁa Wik least St lgaas of hyrliocabensividhe beifing range
dlstﬁMﬁanl?)‘fo R6arere 2. @h I\gpac‘tat ast (36 n?raﬂ% %tleagpé bo¥ gljams, or
e u gram

grams. Sone di sadvant ag crudes nay
at Ieasﬁ Ol Isgrama of hpdrdcabordeyitlag bbldaag lrarfge (alﬁ)sirﬂgutmmﬂqet\aéenl 1©8sC and

0. O f hyd b
2058 3 e B S S L e o
hydl%Em@oﬂso&ltﬁ/E%ml%'ﬁng@ AatVaREede & 2006% JRY3 0o é’[Q)eIOl MPa;

gram of di sadvant aged crude, at | east O 001
at leaftt Otwégraros @0 BagirGoRsS, gr@ms,atr al keastt0.Ql Q:hmgrodhydmﬁarbons with a

boil{ R S AR DR el 0 BT A 550k P of st 0 001
granilg, gt Teadd ©.005 @486l o Sit ]&QsttOrIﬁ giérﬁ§ BERRFoHEBGs VAR, B&hﬁg Pange

include, but are not limted to, crudes from of the

distrit3ition hetvpendgp SRand 650 RE aBAPEMRI. S. Gul f Coast and
|
20 IS e B e AN T2 AR oo o

0.00Urgir4ney aNeagd)d]OSl‘@mth o‘.B%ﬁ].eas‘tm)gIll @raﬁ os h@dr@car&hsﬂﬁﬁ]ﬁa boﬂmg
hai. Venezuel an Zul i a l.aysi.a, and | ndonesia

rm@%@ﬁﬁ@@%‘ f@é&@ﬁgﬂﬁo ﬁ”ﬁp§9é@ﬂﬁ%a@é@hE?%He@ghﬁ¢oéﬁﬂance
com?&%n%r fctall Stthdlsﬁg\teag% g%&‘?z‘(ﬂ@lhgg gy aﬂld(?ﬁi@aldggu %%é%tcrude a

he cr e acce or tra ion and
contemwtsn@hydrdbacqu«»f anaoHgi0. legmmd\naat mgﬁd) Cpads. t hat is

t o.be tre rein is referred to as. . 'crude f

Th8oge ity s s e B SRt ey Heess srudpyd leas
0.00¢ igkahes, BY 106K ‘OtO(YSQg%AJnE |t lfeEQ@dlrﬁ%%f‘ﬁy&&ca&%s%ﬂf@boﬂmg

feed, as described herein, is generally suitab

range distritatiop of &1 laast2A0 /6 rat 01 Bh MRt | Properties of the

cr U rodu ed as cribed h are oser
£ o SPie B oA ES e T RE P o bect o at eas
0. oon ptamsyedicad: ©. (IIZ)ISLgdﬁni haat lefie 001U8mb 8£Bydro¢arbdRSAth 4 Boiling .

t he correspondi n% roperties of Brent crude, than the
rangg disirebutign @f at lgast 65 €nhancing the econonic val ue of

t hEx&tﬁ#fl@? of &?%dvta?fég%h néﬁ{i‘%%?ﬁ@?ggfﬁ edofsn{ etfhI ?}roce LLh

less 0 anC|n
desceibéd lmaremcncdsde Boeire aat lﬁ[ﬁﬂéd ‘msayrudémﬂrcblﬂ%f the followmg reg1ons of the

world Q. (A Gis ! s - (8ade randro ro ghéngSantos and
Conf VS o8 PSS U R USTSEL Do,
Offshmdl?lgascs(eﬁohanBay,c\émeamﬁiarr@ulmo Mialaysid atid Indonesia Sumatra.
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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conbi nations of two or nore contacting zones. In a
contacting zone, at |east one property of a crude feed
woreysoelsehanged by contact of the crude feed weTUSIve4/042332
or nore catalysts relative to the sane property of the

crude feed. In sonme enbodi nents, contacting
transperting rN@ldr irpattieat. ri?reso’ho%ofohe arueg mqﬁgéfrprgéleﬁeé@s dpggribed
ment s
hereRi BESBOIE PHEP e PP TR EASIHRAR TR than

the drnfRGted, Or BloStit6l thef Rrbpotaing Iﬁﬁﬁéﬁles}fﬁﬂmhﬁcmde lthyeahrtbey erude
to corrpound(s) in the crude feed. FIG

feeds&hhl@h’ﬂ?liﬁ@n@mg é]@m‘t‘?@@f’mﬁfg"@é%?féh? qivde £9e4t ]siuﬁ]& Fige product may be

reﬁn’fg é\slsn I?'tr%%%ﬁn%rﬂléégmy;ct i Ng %E%u%&fﬁéﬁ@ﬁ&@g Fen®

treathRACIAY mcﬁldﬁ desilhirizafioq dEmataﬂmatlommhd/ orgﬂtmop’phenp dirtillafion to
a reactor, or conbinations thereof. Exanples of a
rem@@ﬁﬂ@éﬂﬂ?ﬁg zone include a stacked bed reactor, a fixed

bed & glﬁ&{‘t cAleFoM nacfcb(gﬂaﬂ%%lﬁﬁﬁi%rﬁfons @e&ﬁ%d R&teinsthiy

stirr reactor , a fluidized

1nclﬁ®&©h@bmn@ths pruglg fec&hwttb the catadiys&(s) mqmomacthg |ZQne and/or
contactor. In certain enbod mi the conta

Gl
comBipalig 1B BN HUBEECGSn 1B FORBH S A fygerone property
of a CRREISA, rﬁéy IBJ]&aﬁéé’cgg}b&ﬁﬁ&t‘Mﬂﬁ iR feed withl ohé 61) rn!of‘e catalysts

contacting system.100 may be a continuous process or a
relativt tohhgsanegmeperfhef tho nltlldc lffreldg In sp1ee ARPOFIRENITdEOAFENG is

rer SRR S e 1RSS! oo

soul%@ﬁsaon)é% nf¥fre hf@otaBosathad yhdkscaian dohcisting dANitdénstroaet to
crude feed. Subsequent contact of the r edriéed T
proGdetiativelydmeliamaunés efdudmees 1 somyreundes fpthe grude feed.

h hetFORL OB ONkE eg} ﬁoﬁ%,guhg GY<a8 §60 Ot }ngpﬁl\éé Edhtadifho zone 102A

scosity, Fe conten
crudeat& eaéo bnte@itigedhe 102 siactioadyio mmenA commgmmgqy hjﬁra
conbi nati ons of thesbm?roperts\é of the cryde | Sli‘
reackiah BRIY ORe 19k UG RATAPHSAL ATAGfTe OLGHRD 15? e
Exaﬁ{rplésrb? a%'oﬂtqgtu{eﬁeﬁﬁeq{lélﬁ&e £9REbe@tcabRg aCﬁM%eﬁQ%tcyM &b

i'n certain enbodi nents

ebullgtingrtedaéactat abgaﬁtnuously htme;btnnlamamg (“ﬁ;S;Té{”.),sa ﬂwdged bed
range from 10- 6

ol % 90
reachi SSRIRY BB AP AR BHL BT B BREF lfFer hin il Hﬂ%‘ﬁgttﬁegg

SR REBENENRNASoffehofd MEiliyy. 0Coraadt lf st cradedfeed with
conia?glggessjfsged may| nc?l%de fro?n 00001 1%}’ grans, 0.005-5

the gattallyst(s) o cént@ting systemsl 08 fmayshess gostinpels PIWS@?ra%rEat%}? process.

n the cont
con ﬁqOB%tl?g]Z?I}?ern%ythc %%:I Qg"‘i@ﬁ% Cﬁa%ﬁsa@{) g e
catdts)| ideslerhBodifneRecttast 6f thpcagis lfe@L winlyahfoeg ceatatysmﬁxhe two
flow, crude feed flow, or conbi nati ons ther

catatysts mgy rasigee BAN efi the sruds fesdnSubsagsent FeRRS! %frﬂ%e reduced TAN
cruger %Sé t:h%g g#og& oL gt Refehid Eleﬁf&%fﬁ cMdr anPRekdab&s API

errpera ure int contacting zone may
gra{/iglgﬁ Jilie@ e bR dBits, CANOrisbdity) Bli/ V7Be d@0ei(ictgpa®fis4pgtent,
Pressure in a contacting

0) r.an fro
resigug cagerteAPT grayipy, mogomhmf‘go ’tgeép p _pgrtwp,g? t}}_e%{l}ieogroduct
EAeE 8f ‘fh@ Qfﬁd@ féedgag’teli‘ cdntact of the
cha%}tg\gbg gtulg .Tlflg%drﬁlghké %Logtﬁg g%ﬁélg%ﬁ 1, . I'n sone
cruéérbied iwithnins ,or tdB/catalysts.
In certain embodiments, a volume of catalyst in the contacting zone is in a range
from 10-60 vol%, from 20-50 vol%, or from 30-40 vol% of a total volume of crude feed in

the contacting zone. In some embodiments, a slurry of catalyst and crude feed may
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is at least 5 h 1, at least 11 h 1, at least 15 h 1,

or at least 20 h 1. In enbodinments in which the
whyasogees source i s supplied as a gas (for exap@l/g$2004/042332

hydrogen gas), a ratio of the gaseous hydrogen source

. to the crude feed t%&scally ranges from Q. 1- 100, 000
inclygafrom 0501 ol lgramrBIGBS g1angs, 000.0MseIrARS ob caalysipeNAN( grams of

r O 800NmMvVnB8 contacted with the
cmd%é?eq()gq}tj% EYngﬁgzﬂydrogen source, in sonme enbodi nments,

i s Quardeting donlitidhsda e cdntagang 8sne rﬁﬁ\;dmb&@le,rtﬁw b&tlﬁﬁ limited to,
t hrough the contacting zgne. Carrier_ gas be, for
(emREraiHS, BTCSHITErYgEIREN RRIFE Howasiyde feed flgsh or m@bl@awnséhereof

Confi3finf Bl &@Gislih Lahe eﬁlbeeﬂn%tsta@@c&{m@d ioeg;%de&de{ grhg; L%ct

ydrogen source 1 n the contacting zones(s
withcepeciifie prapestiasa\ ealpsatiea Immeesomaxmr@zana nhdyerangnframtS0ng)0 ° C,

oG Moo gl et in S hiacs y Gb ute m1.20
MP£aLf mpagmo mda BPGJSVM% ap et b AL e dk ReaGemt g%ﬁ&fang range

zone. The hyd rogen source may enter contacting
from 0.2-30ch"c @r3-3hh1 y1-29 b1, t.hd Sdv'ude2f6ad. im smmdmbbdﬂlrﬁétwLHSV

is ot JERPS By et Bt BP b o At B 2DR ot produces a
t ot @bmBb@ieieats ih Wh‘ic}i tRe h?‘&i@gerﬁs&ﬁéé(m sRSRHGE a g@fGor &mple,

sone enbodi ment s, sone enbodi nents, a carrier
hydiggen gag).coiahip ﬁéﬂle\ﬂaﬁfwuﬁ hadrogenisouresd thnetde faef éypically ranges

fronbbf ‘i!ﬁ%%oﬁxﬂﬁ‘/ d B 16%?@%1&3/@; EB@NEQ & oPE Rt 28 53,000

con B8P separation zone

Nm%/ma o€ 00800 Nlﬂm3 cdmammrtathecnatazme) 1D, h;tdh@ge@rsudlee in some
pr.oduct and gas y be separated fromthe total
em GRS 1SR

SATIGT gasEsmnansksair atlatedh threteghihe geracting
I f,
ol Sy BN MR, DL T
maylfecititatnSpo IOf et drmietfaemsrphimﬁﬂnw ofithe duydiogess soypceial theremntacting
st orage vessels, r ner other rocessi ng zones,
congls) o B R et e e g e s agngas T some

embﬁ@ﬂiﬂ%@ls Qﬁgfdtﬂgerpidﬁ?&sﬁéﬂ&aﬁﬁ)&r h§aBP8, Snetind P gﬁ‘qane) may be used
fide, carbon di oxi de, and/of carBon nonoxi de),

asa émégawdé@ﬂ!@ul@p@rtbg@ghmctla@ déws: carrier gas.

100 e B RrE R b b B P e R SR W R oroce

feedSﬁ obiediRt NasB 8tfratelly OEdIdNATI06N I EdiRictiak zbie B0 Bontact of the
enbodi nents, contacting the crude feed with t he

crudg fges) wish ¢ 59’[310’?} pedKgea ?caalms@@ct Hra@wbtdess 3 cyde Perdvet and, in
sk V00 0T S5 A ANER, 1081l PLRENE) DS
feed%n&/oaﬂe }s/dhgafﬁfsmsIrSe of coadbmdbﬁemhsto@ﬂ pecafuceRby Bt SyEhiTg
O%gn i ncl udes two Qg three contacting zones. In
zoner} Fhtes sepasionzgae 404 viagorduit B 100 i ncl udes
1

cott A5G0 A0ER Ly S s AL 0
producinisatg gengralp keswi 8paratibs, techhfijuas, fodepinpls gastiquid separatlon
The B8R PEHEEr SA% St SOiGD el DE02S 6rieichidy i {Bobe igpsported
to trﬁﬁﬁ&‘teﬁf@ﬁ%ﬁhf@@ tpﬁaehh&e stoRIge VebseB2Refindri GO BN Ed c¥stnd B8, or a

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

purified, transported to other processing zones, storage vessels, or combinations thereof.
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conduit 106 and is introduced into the contacting
zones as a mxture. In certain enbodi nents, as shown

w0 n00B&ss8 1, 3A, and 3B, the hydrogen source apdl/os200ses2332
carrier gas may enter the one or nore contacting zones

th th de feed t el 0} d/
i dorr pBp R T sl o vOR DR Y 8@31506 2
total ;ﬁb@uct OferftRAEP hﬁm&&f}%ﬂe conf3bting ARkt TROt0R] phdtRict ma

drogen source and/or the carr| er gas counter to t
separzitbabw f@fmtth@cmdmumdﬁetmdrmye@nhance m xi ng and/ or

f th th
o TR e dA BB e sk %ta%ﬁﬁéo%s?g%eﬁﬁ%?gnﬁludes
two of Bged QiniEctiag 688, 3 FEREN2ATAR] 28 Q%n@dcﬁﬁ@@?sﬁdr@\I\BO frichtes
contacting zone 102 to contacting zone 114.

contagiingaedies )2 arrfbl FeddG8: 3Aand BPonelufe %‘?ﬁt%céﬁgé@’flg%]é)zz bl 116.
In FI(%%é’Z%& 9§ c@ig 208K 1%% 61 140??8 ?x%tc{ Eﬁteﬁsoa@%g%&% co&t%@tmg

e or nore ca

zoneshih Gne ZRctdrh & hé eﬂﬂe Sedemtorexitsctimgrbact (DMaz:omchuﬂIIBl vi a
conduit 118 and enters_ contacting zone As shown

i Anspioe emBodimeats; thepagior @amwmbéneéd’rfff%{ﬁ? iwafog% goufggin
oL By GRSl 0L SRCSROTE ArpRe, b it
embodahaity, 2k Clsgwn in EIO}’SL ac3 A reapd Al ¢helliytireged/sonrce aml/anthle [egrrier gas

zone 116toformthetotalg\p%ltﬁuct %[gtot r.oduc £ 106
may enferithe pRfPLBPTCRPNBAGHRS Zo1es Bl tBs g fsed o PRIRLTE
and/o"i“ﬂga ﬁﬂécqfoi cothtef %th@ﬁoW@h@&ﬁd@fe@d@ﬁf‘%'e&a& 2, coldgit 106'.

crude product and/or gas is (are) separated rom t he
Additiat af thp hpdiogen sotines andlnt dhqapdercgas srinter to élp;%lﬂa‘tvloé thezgwde
108 via conduit

feed AR gRRADST KPS &n‘i@’b‘é\‘i’%c’?‘%{i’? 85‘5% f% prgﬁ%le (i‘a?al% ft act i ng

S VS4Bt bPthe cHR: [bSaan 2RBERS) ifilcustact{gl Zonen 02 Gppsd feed
unt opped) enters separation zone 120 via conduit_ 12

- streamn The feadattieam fayrrelramoontaetingsose 162 foraniasHng Lo pl4. T FIGS. -

34 offf 38 MEUAIGAGIHIR oy SHRRIALSHal 316 LGERAMAVER 116

spargi ng, ne
S ap@ftadtingrongy H2S UT4 11 6 chaytindnde b1 qrrmaeta cetalyises. Grsisfiewn in

FIG. 3Byt ARt R EoH S AnE A0CHAGoDar | | ters ontacting
zone S)ﬂ?% Chow? nﬂ‘pgﬁf RSy gl'fserf@éd Jh% éknl@ ‘ébﬁt‘a&% z%ﬁg 814 via conduit 118

stributio el ow’ OCor elow 1 be
and eatdrﬁamtaqmagtzmd: I16.separated fromt he d| sadvant aged

de_t roduce. the 0t
AT TR SR i i
114 %1 ycﬁ‘%bﬁﬁcﬁﬁ?ﬁbn@@@@ft@ﬁ)ﬁrﬁe R Prehrl THOW@A BRoduct exits
I sadvant aged crude. |In sone énbodinents, at |east a

contgeting zawe bif4 andéor seprastirtesrdne dﬂr@@n@mtgrSémaratmp@natlp% iia conduit

OV|aco ut14 The e e
110, SRRl mfe g RR0GS s if G0 sraSaRioi LETR A nt e
prodilit ¥k id &pafaticR FORNEIBa Wodduita 1R0i | i'ng range
distribution of at |east 100 OC or, in sone

enBi6ti4rie atsehemeatisoif B AEgbpdimsat of 3epPILioN sANCHPSHEAm 8hst
0 0C, T |

contiige Syt {50 b aFgBER AL R ilhed SARAENHERS s
sepa@ti&h EérULI00Aa beidieer2 1 00schadiod Gond P, 3018afd @, poetion of the

200-800 OC. At least a portion of the crude. feed ?xi ts .
disadvantaged crude is separated using techniques known in the art (for example, sparging,
membrane separation, pressure reduction) to produce the crude feed. For example, water
may be at least partially separated from the disadvantaged crude. In another example,

components that have a boiling range distribution below 95 °C or below 100 °C may be at
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separation zone 120 and enters contacting system 100

(see, for exanple, the contacting zones in FIGS. 1-3)
wee@soerekli t 126 to be further processed to f oPOT/ES2004/042332

crude product. In sone enbodi nents, separation zone

120 may be positioned upstream or domnstrean1of a
leasgparHipHly srpatatic fromithedisgventeged yde toroduagdee pudelfistl. In some

e T R T N

sepdrht@d fiom the eh@&mt@,&d@['udél fh esreEmbodifchideatdedtele pbRRE of the
For exanple, the crude product may be conbined with a

sepgplgd éOIHBQ/IFeﬁ‘{f eXieppatighrong; 190 3é ‘t’%,ndtlﬁé% by resul ting

in

T
a mixitge of cempafentsheitic a bdﬁmg ramgapidstdiiertioaxofapleast HODECwT L& ome

emiRp Ao S BB et ienst G | risal e dermaed
crudel'@éd inslul&d él‘ﬁﬁﬂufer@f c ﬁgjoﬁén& Rh %r%ﬁﬁlgggﬁg‘eﬁ%tg;@ﬂﬂoﬁ P&ween

crude. The bl ended uct may be suit
1001080 §@Dl’20690(b‘1€ an 30(@}80@ ?(éaAtlbadit a pasticrhofithe crudEf&ad exits
n.certai nent crude f enters co ctln
sepdifiGAR 000 SR b o Bt St A PO A Sa i Hasigntacting
zonédig FRGH dF~3P{fﬁ%ﬁ§m€ 31<26 B BARHB&G I PrO @ s RS SO Y Oruvik %roduct In
conduit 128 and is introduced into bl ending zone 130.
someenihodieringy sensrtionone 420 maxde pasiforad upstredm ohdownsiem of a

conbin rocess str
aesEHEE ARCESBRGE SRR iSRRG afhl R B conau
112produced from separation of one or nore crude feeds),
a crude, a_crude feed, or mxtures thereof, to produce

a Breome gmppEmsats, thphféucbrnse@scé isdylendgdavithca rude f@étﬁ the same as
or dﬁféﬂgﬁ bﬁo‘ﬂ( tHO XY 884.1 1 (%r e%Qxfn e cﬂIcfeg?b’S ucﬁg‘grb% %éln%med witha -

Into INng zone ream

- crudednaeingiaalifferedtviscokB theﬁeb‘yl rmuhtglgsmsilﬂmdéd)prcttﬁlct b@&ﬁ@ﬁi viscosity .

r near bl endi zZon bl ended pr.qduct may
that i p G e BTN S AR Mg oh BBy PR BIdcadn another

exaPR/ @ chidRRRIct ﬁ‘fa&r%@ bERREd %ﬁ crfde ddVGE 2SPERIhAtS ﬂﬁgﬂe?lt

inciude, bat are not limted to, a range of or a
therdfpy FXP@IUQJJM&W progucttha, hag iaslgos ittay js betweamrthe RAN ofthe crude product

YIS e STl PSSl L S Ll g 00 180 e

6, AdMhowhIREWEMNS, @ge@w@ﬁ é!tﬁBocﬁMeﬁtrs Scri@Pfeedhers waRetidestem
hrouah conduit 122, and the dlsadvantaged crude is

100 yigronduis 404 snd ablgag adioyticneelthe prade produeiraxits nent@qctmgssystem 100

t:a 1
ia L TB TSR SRR S8 BTSSP S e
portitinsddiwantdgpddastisieoradintd s&hanhabi MoreZeoeess gﬁeaﬂlﬁ(for example, a
conduit 124. At |least a portion of the crude product

hydgogpipgn é%%@%qhﬁ@ ngplithe rodnesddfem sepastionst one Phoposade
feedd) 4 g}lﬂfeoé' thﬁdg dltmilx%ﬁes fﬂe%gg t8 F)R)‘Ei% a Bfah&@d‘groé&&’ %

crudes enter ng zone rec or vi condu
prock8stians an-edec{ieadm ondd, oi tixttideetheraod erepmddmbd dipedtbrimoa

oduct ded product exits bl ending

| ended
blenghs g oRe S50 PUIERA O SHebdblen i e VentsdnidAds A MRS system
mayHeUb&itd A tbarHIH g L8 183bETHEHIREQFMEIu@ Sy 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
w@r@smeresl t o produce conmercial products suchPEBUS2004/042332

transportation fuel, heating fuel, lubricants, or

SN L S -
and tl?l &%qeﬁltﬁ’éeﬂ%‘ﬁe ik Qe £EpBRBUS dé@éh%edjtosfohh'tﬁé &rude feed.
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crudsfeed.s Thé crodgproidoctain shend embddements,das aé@@{l Nif¥ §rriogtent in a

eng 5 5 B0 B kS5 B e BV Bt 1

certafHe VUi B RS, 1AS crudd Brodubd 18 alee @anﬁ&ﬁ@ﬂ@ﬁroﬁﬁct%&bﬁ@ Xy/Vi/Ee
aci ds include, but are not i mted to, naphthenic
content mjsrangh &nant 1l 61 igtarastodsx 1iharamsn3 8110 geanes 1R 107 grams,

orl gg{) ga%?s?t‘é:loxgk n%rltalgl% ;lregeﬁlab rhﬁ(?dd%l){tsltﬂg 8}{83 thglz Jétﬁh%t 2x 107
gramBlof XlifVIBe. eﬁriohler@ﬂﬁid&néﬁw theepolINi18//Fee@nesgiofithe crude product is
calcium and barium, Colum 12 netals (for _exanple,

70-130%c8Guh20% st A0akh0% obibai¥i/ WEe sentantof theorrudsdeag) e
ar ]te sﬁlpge) en%q%auﬁ rﬂ] qhé@ﬁlﬁcl: ﬁro(ifl&rhagéml SntedPbLALADin nf¥al salts

ereo
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@e@sioefeexr ude product, in a range from 0. 0000POL/USI08HNB12332
to 0.00005 grams, from 0.0000003 granms to 0.00002
granms, or from 0.000001 grans to 0.00001 grans _of

the omdemrgduqﬁ haga tital santest offmegplg immetad g3l I wegani apidsdf a range of
6 B S t

1508 EP10% Ul SRR PRIy ook 33 SR oPlrganic

acidpiabe citude $eed) {]rgﬁl% aﬁﬂs ﬂ;ﬁﬂ@éneﬁzﬂly&ﬁml ¥4l ghltd ineludotak are not
content of netals . in netal salts o!s glrgiganic acids in
Q

hmlt@ﬁ &0, CRTRAEYHeRsdS, rlholééw%ﬁSnS%fsaﬁmceﬁ subfonatgs. gl xampples of

I C r
cro 5 BNk PRERE: & ORI Bl i, nd
benzél-atRD W hefiethPRSioR OF the (h%tal@alté]ﬂ@y iD9dealkdihactARI(for example,

ravity of .the crude In ce in enbodi nents, API
hﬂmg? %ﬂ @Pdtpﬁ@s%\l%él“ﬁiaﬁ&%h P@taﬁ%@ » IAgNeHUM galcium,
and %m%gs Cbﬂmﬁ‘aﬁ Rl hﬁ'i%ﬂst sinc bh& céifn‘ﬁﬁﬁ) P@&E{Hﬁtlmﬁaﬁ (for

viscosity of at nost 90% nost 80% or at nost
exanqﬂe atseniv), $obany ¢ nm”tals (fer cxamqﬂe Jfobamniuh), eramxtures thereof

od nt e Cr rod t .ha i S¢cosi in a
i SEbedimnS e Su e 806 a7 Bl ¢ EST bthsidls f rppta
saltsto?%rga!iﬂ&h%ﬁseﬁéi z!lrﬁ o$ @fﬁ@e 9?62@1@1 e tag e ildgh aogmntgymﬁé to
the crude pr oduct is at nmost 90% of the Vi scosity o

0.000¢fegremgdeomdle@P0RAPT eraptsdo AFQO0@2 smirnSymbﬁomeO%)uOQa grams to
uct i 130% 0% . )0
0.008@ ggrlafnﬁ Otf ?r]%ezagr e%l 38a9 s o% g olr?eame n‘% gm qfcr&cperpro%l%ca dIen

som@ Exﬁﬁtbkﬁfnehﬁ§a ﬂ)tdl@bﬁtlenhﬁtrﬁété)lati@ﬁ‘ﬁtdb @a[lfs&ﬂ‘torgﬁnl(ﬂdmdﬁlﬁtthe crude
T st 10% or at nost 5% of the
prodp%ttlaﬁoﬂéf)ér 8%118% %?R LF1% of therfgtal poptentiobanptals i metal salts of

orgaﬁl% s B BIERQdi B s, the crude product has a total

roat ons content of at |east 1% at |east 30% at
| ebster@embodimbnts eaBl gra®ity of the hmde q»tcaiuchmbéu@ﬂtfmm contact of

 the GHEN whhcaRE Al PR cofacking ratiee ind a0 C gl s0-110%,

or 1(%:2 %O%Q)f RSAPRAitAdf tHD %dé@e@i ®f cétailBdboditRels, APPgravity of

fur content of the crude product. In certain
thecelitd@qﬁodmmssfromﬂé@rlll&éop@rokﬁjb’i has a sul fur content of

at. |l east 1% t 3 % ast 800/ t

o Gt artodtingpS 3B piae brffup BN HiptbinD R nos Bpat most
80%EHDAGH I TR, of&ﬁ@v@éﬂsft}d bf gRnrheRrife@f. hhemelendRdRn&aik)Ele crude

is 70- 130%_ 80-120% or 90-110% of the sulfur content

prodyet hap e viscasity ieaangd of 1906R%0.cthdionerit0s40% of Hie Ascopibipelihe
crudﬁg%??% @c% %Hﬁgcgg%égg }?1 %95%8{1&”‘%2{{1@@&?0 P{Blaaﬁ{:td?g(yﬁloabo% of the

or a

v1sc<5§1ﬁyr0t§@&:rbrﬁdﬁ’lfe€dl twhilt thehaPLgraviey dfxhe crukde peeiutceis70-130%, 80-
K di nents. the crude ﬁroduct has a total nitrogen
120/éo?¥t9@n¥10cﬁ>ogfhelAeP&£ra‘ﬁ%t afrudedesd 30% at | east 80% or

at Iﬂ rgl?oq’lﬁtantrs NEe Elﬁfgg hrdﬁh&r 12 %r{ot‘épﬂét%atoﬁfs cBHfént of at most

crud n sone I ment's, basic nitrog
90%catnhests O%f at ﬂnestdl()&’d @r prmdstSs nﬁiﬂae Mtalri’MEIro&Bﬁrfs caﬂxtellmfftthe
go/ ?t nost 5 st 10% do t nost. 5% of the
crudg ey %}H{eg'm e crude pro uct has a total heteroatoms content of
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%
w@roosmess 30% at | east 80% or at | east 99% oOPCT/NB2004/042332

basic nitrogen content of the crude feed. In sone

enbodi nents, the oxygen content of the crude product

leasw,wéah]@aﬁt%% o0 sefureostenbghe emudenbred. %%mat:mim%ments
0/
the s cotfer® bR Thuct Bttt RroPIOE R LR R T 9B 00T of it S

cont@nwm@@d&ﬁed of at least 1% at |east 30% at | east
80% or at_ |east 99% of the oxy%en content of the

cr fomerabodinerisrfetab Risoarhemiant of Hie ydreraded mayrite amost
o I O/
OA)Z%‘?%%{[ '86‘% Q%ggglto od. el ﬂrg@sg );5@” gfr:’;a ﬁ:og%t'ﬂé%? g f&){l%Qt ofzcge/ %rude
feedf ﬁecbrtaimembasthmentsp@le nsnmtb$>roduhehets<1itatal amrigem tomént of at least 1%,

at leg.is? gﬁésgl 1|9%¢/$8 d o asgg% og%he:{cggg ﬁﬁ%&fn gcgr?cgrgg)& tlgggrggeefeed
t hf S SRbodRhehl SR e%h onfRAd S thOBRAY pﬁgiuwmwgt most

crude feed. In certaln odi ments, the c pr oduct
95%hatanaest 0% bt mosttSePE, abfmostalBeoy lat oS of timhasnn chitragfen @bntent
t 1% .at | east .3Q% | eas t 99%
of ths £AYk £96ch, & coneG e dimrer i A todi Ghs & hesi Ao content
of atll&Rt PYolistaedse80%s, hie SR 8B%CHPAUELEIIS of HRY &@fc%ﬁtr@gea%h&m of
oxygen conpounds may be reduced in the crude feed
the %‘E%Ef ehbodi ments, car boxyl i ¢ acids and/or nmetal sal ts
of 0 hem red ced bef or
P o RN B Ahe PRYecH SR RETR AR ol ROAERT AT bR Tnos

90%g‘ard@@pxy0%g altr@b st 084) dt MO 1024, kw&yinb@t mafﬂiemxs}gelp&@wﬁ ef the
qe8en compounds in a crude product nmay be
crudgf ellé?&rtaa@ g@bedimsysnthy ﬁa}dygair@dwf hasiaa’ ey gerecqiten 9f at least

1%, Hﬁbéb@ﬁ@%{‘&! ?éét %O%” QY léﬁ?ﬁé%%%ﬁ%odpéérg&fr 4 rr%? of Hf¥ ey efeed. In .

exanpl e rared anal'ysis, nmass s ry, an
somganbatiments} thg oapgen) conbheoftihe dmdp pediuct is in B rage thann 1 - 80%, 10- -

T TN OO TR S S

the tG@mcﬁl&tnt of catrb@xﬁfc%@ﬁ Jo%%un@s%% tﬁ@\’:\luaé gfdﬁlﬁctctﬁé‘ydﬁe at most 90%,

product is at nost at nost 70% at nost
at megtt SAtrs at MOSH16P0, tahmowwﬂ\%/ of thelwententicfsghé emtioxyliv acit mmpounds in
L N N A R A e e
acid 98%p@fndt BE aI¥¥@ 2 M%, GORhE DI ht Iehe 80%41deaf 1888 90N thd @ tal
crude gr oduct has a TAN of at l|least 1% at |east 30%

contept of ggg vxsé@%m%?or%nouméwtth@gw@feedhe TAN of the crude

en é)m%deg#ﬁd(ﬁ@ S %e%gg 9 %é Lgr? E'c?%]t)ms g%;{reoe%?duced in the

crude &b oky bome aabedinehtspdarbmdstic 9&%& algd/onmsial SABSf adrboBBic acids
gOO/ or at nost. 40% of the crude feed, and_ a content
may B chesmically Frgugad Refers momicAbRYY L epatnlRing Rygals CoEpDLeTEROUNS.

Carb‘%&lm J&l(isoana%%l@ca%x%ﬁ% ?@r%ﬁ%lrng Q)r 0/8)§f§eltl @&n unds én a 01];11de

onh- car boxyl1c cont en

prodtuttenayrbﬁihffémﬁdatedi threugheana iz dif Itlmﬂtrﬁde prbéu«l rulsitﬂlg g@nﬁdllly? known
i ncl udes, ({1 i.ts nmol ecul ar structures, from

spectroscopic methods (for example, infrared analysis, mass spectrometry, 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 grams or fromO0.09-0. 13 grans of hydrogen
per gram of crude product. The crude product nay

wo p@baesss i n i ts nol ecul ar structure, from 0. 8POT/BS2004/042332
grans or from0.82- 0.88 grans of carbon per gram of

crude 1product Aratio of atonmc gento atom ¢
contentrol ghlepsty1ey, aplcastidVe ay rast08el ve et ﬁ;g@) 9% ofi thepyrygen content of

Q d.a 0
the of delj‘%cgc?/ élp% g1 lc%g%/@ dpr%%ucg?laéé%&ol\% u%t?gasfi %matclﬁé_sv&gbﬁ 51.] least 80%,
or at\/lbztshD@%lﬁﬂ&OWANfoﬂt]ﬂ@cmdel%df eed atomic HCratio

i ndi cat es_t hat ugé ake and/ or consurrptl on of hydr.ogen

i n2drBioppibe dasserpde prodyetmay fave gepptenbplaraghoxy g acids and/or
metep)égif Qrb'o§¥flgcf Q4C&D bfhsBOGH.; at-ﬁt&?st ?6%d§£ IH(SQ@U%, or at at mpst 40%

|'udes conponents with a ra boi 11 ng pol
of ths mmleeﬁad&b dndre nomenttdfelon{caﬂmxﬂm«:thmg olrgaﬂxasoxxgen cqnpmnds

L T Y UCITHE NI AT

com?mgoplﬁétcw&%é@n of at nost 100 OC at 0.101 MPa; at
east 0.001 grans, or fromO0.001-0.5 grans of

hy bir soee Gobediments, the boide ipngiupbjmgledch i;tt it$ motscolar sietohwes from

0oC d.200 0.101 .00Q1 ,
0.0550 1% PG 5o o 0 Bl fatS e Mfpedtna Gt ol b OGP R e
crudlf\:/gﬁﬁﬁcﬂm&i Tchide! @ntshpdvags BReRCHRRA0. 8010 SfandtorGrok? d.82-

at |east 0,001 grans, or from 0.001- 0.5 grans of
0.88 gyainoekeameparictam af Gure pregueta Hyatiaiof eromjo by gpe tomsemic

carbé’l? QHRC): o2ne 43¢ ;8:86‘8&11 rr? 3108:@‘%{?{1‘ 70338 ﬁgo C}%f?t 898 Yo% of the

or from rocar ONsS Wt

atonfic BIBC ratfogofithdg@rdel ifetdr lmmd@moheétmlcm@ 1afio aithirb BB30% of
n sone enbqodi nents the crude product

0, .
the qyiq ﬁﬁé@%tonwggﬁf% Fadin Ipficatey that wtgler and or sonfugppitoni gdrogen in
the ;gB@éé@ls%laﬁVéw o,mah bﬁf&%r%&t 316%8%% I ﬂg@dﬁ(ﬁ@ %snu

tribution at nost a and/ or at
| edhe c@d@@ﬂodgc‘amsludés dontronesis baths: rangdofbdiling pcngtsr angmne

embp e loe g Rl Rl RES BEL BRI dae SR B L 8t e 0.001

. grams€ 88080060 181089 BranRlof &Y dlo8ABSnOwi 2 858 rﬁgenﬁﬁfi?ﬂ&ﬁm of at

per gram of crudé product. In other enbodi nents

mostlQQd’& rlotldvPaxat 1¢aat/@ 08! araptst orarero @t(&ihto ‘bgrams ofytlrocarbons
with R o Bl B o AR 20 RES gDk C0.001

ranib@&r ﬁoﬁil(ﬁ(wll-(b SlgtargPoR 18/dkocafboR® wiB 0%oilBtl rad2dEtrDition between
0% of the distillate content of the crude feed.

200 ‘Tfﬁén@jﬁ%(i ¢ Pl 20 YHasat least 00RE geampel er Bradl@41-Gma eraes of
Q
o QBN bR 90 LA B80Ty e

and ﬂr’rb@d()ﬂﬁhgﬁamsl; befromude0 Ipo @dligiamBa$ hadrdGEbosywitht bofling range
70-130% Q1]|2((’j)% Qr 90-110% of the VGO content of
dlStrfbrYé‘OE Etéi‘@e‘f‘ 400/°C aad 3382C ah D401 MBsy s, the crude product
"2y S B A i 59 S,
least@). QU 2zromé oghﬁirecarbmns()mﬂﬂabﬁlhﬁg eargaeistributioan at most 100 °C at

0. 10‘@5\?1%%&1%@8 0(5: 1r éjrgr%s %% 1(1)3(? rocar (?nss Wlthr ae ﬁmﬂﬁg ra%l%g tdies[t]rlbu‘uon
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- 110% of the residue content of the crude
feed. The crude product may have, per gram of crude
w@e@doetess a resi due content in a range from 0. POD0S2004/842332
granms, 0.0001- 0.5 grans, O 0005 0.4 grans, 0.001-0.3
granms, 0.005-0.2 grans, or 01-0.1 In certain
enBowmeesmbodineris.dhe graids pmﬂiee&haﬁ &éiwégl@/moem eh{0- é$0%, 80-
9 Q ddNHe dMgiRe
120 /Z%é%?r%? ?f th%%@s V\%laf% %g %i?%{ g glfug% E%UC'[ g@ﬁ%ﬁ%sco%{ent of the
crudappidattmaecke, pongrant ofa:ﬁ'uchatprmhzit A @%anget from $t0080 ¥60. Dgranis,
P@? 50% of (ﬁ(g 5: hal t enes content of the crude
0.00}-Qeierams, 4G @ i ments, the Cs asphaltenes
copy &waupémwzﬁrneﬁty dge EoRd Rfo%luathals %asé}olc%{een@&f TR 5%, 80-

60% or at |east (0% of e C5 asphal tenes content of
IZO%mI O Lideo pEdd W@Icentﬁh@ﬂmr@dﬁf®dt Im$orphembodidents, the crude

prodfi 8 e i AU EOUD o £ d et it hobEgi-o.8

granﬁs@bﬁi-bgr@§m§m"®@30 4AQkarh§)@r 010009 .3 ofagd whil e
mai ntaining a relatively stable cont ent

i nby wareembpsimentpithe expde praduet has gdesiduseepnient af ¥ O &Pac8O-

1209 gt Frogh B BRI SERANHP N e chiIE efed, AR eTER 0t may have,

per gi@h b€ BRide padduce haésldamiamtbnbﬁlt yrage b (htD@m)lvo 8 gashd, ¥.0001-
conmponents in the crude product relative to the high
0.5 gyamas §<400y-Gbessareh010r3 glﬁ’é‘scq R0 2egsgyns, g 0. (Ex%]graéns
su t d
¢ o0k el GNP AT In s BAALLARES MIER! Eilenf BT LIOA -
120%) ard®- P08 uf the GACR sphieht efiths crmda feexd} whilelthe ctuded@roduct has a Cs

d MCR d
osphfligren GontEot AHORG0 b 8t mpst SRt G or O h e e danfephadiines

contérﬁ o HRENASEOS | Ve ARSI ferts thdE; erpﬂgl@enfﬁ @Gjnten?f of ¥e crude
he crude product may be in a range from 1-

feed 1soat9@% 1@, RBeBD6R%S orSit 1dast Href ‘énﬁlzcﬂsrxlmhtleses ca)nteat pthe crude

feed éwmwﬁ% ﬁ@{ ?(}Ptg& ghﬁ:cmﬁeu dg c%?sg\%%ﬁlnf%z’:@ 8§ &18‘;1\4&& content of

the chudd-fde® . InlsBmehitdt &) @g¢r€@§iﬁg5the@%s altefesROARUES thesrude
a MCR content that is at nost 90% at nost 80% at

feed weule nzankingre arelatiysly staide MICR pententmayoineisnte the stabidity of the

enbodi nents, the crude product has
erudg feg O%gﬁrtgg%({t%lg&géerange of 1-80% 10-70% 20-60% or

30HbEMeodmbdiembAER tho 0t asphalidnel benteitugie M@Rd:onféh’emﬁy bele
in sone nments, from.0.0001-0.1

ct h
com‘ap%fﬂp pradisg. matbena%}rge?at&nslap betvsen shegghrvisepsityeppppnents
in Q6 S RaRL ) 1007 ST ol 6
exant}ﬂam n0df ayrradsiced Q@@Qﬂﬂleﬁs QGﬂIegtr'cdea, crode feed MCR content may

00001-0..0001 nme qf total cat st per gram of
be rep IR PE Su ch S DR Eg Pitich Gy ehedDes Fatest any pRds groduct
MCH B&nt&AtYas, W&Hﬂégéntéﬂw 99 The RSP Mol el BRpaRE/ (S0 S) to fo pssess the

treatnment”. The catal yst may inhibit corrosion, inhi
net réductivn onhigh Nt orityi qeoipeass wethe crisle fieadatS' ofitha lsiidetpireduict may

be i P TSP o0 P! CathFyBt EmHRLEKFoh a0 of
MCHE6:Rédt o hed BEACHra8igct BS OF BhaRdtek BShtent is in a range from 1.0-3.0,
1.2-2.0, or 1.3-1.9.

In certain embodiments, the crude product has a MCR content that is at most 90%,
at most 80%, at most 50%, or at most 10% of the MCR content of the crude feed. In some
embodiments, the crude product has a MCR content in a range of 1-80%, 10-70%, 20-
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treatnment. The crude product produced from contacting
system 100 has properties different than properties of
wo b@sosuee feed. Such properties nmay include, BPUL/US2004/042332
not limted to: a) reduced TAN, b) reduced viscosity;
c) reduced total N /V/Fe content; reduced cont ent

60%gpr %Qxﬁ@%rof thsdyish con’e@lttroégmru@feefb hermile pedupidras.on;some
u d u
emn Gl SO RGf 0 ST AL STl o s 520 £0 AP LPORS e
gumgbﬁmﬁﬂqpmﬂmaa reduced content of netals in nmetal salts
ihations thereof, In sone

of or gan aci ds r
RS Od%@ﬁ’étso wﬂ%@ﬁﬁ fudes Bem;greater thap0 grams, but
less Efaﬁ@qﬁt & g! (f"{)\I rﬁa}‘ﬁﬁ Ul doe6tlo.0MBY fins of total catalyst per
sel ective ange e other properti are not
grang hﬁargéecjpmduwm dhe camalydbmay) fissel] hsstablhmag the @hMdeu&@lUring

| e le t | ect Ly.. .
v GRAEA il B i e G g andr
mcréé@@%te? geﬂapﬁio%%ilﬂfes of iHRlchele f26dmRe nﬂéﬁﬁ)d(s 08¢criB¥/ARERy may be
resid /'VIFe, or V&) . In this manner,

confkgpmcbtg@dd 9pe ak modsuq:atalgsts described eyeindy thsecrude product dprmg
co centrated"” on TAN reduction, and not on reduction
Tt her conponents. Thus, the TAN of the crude feed

Camrhé erude pesRids profihded frbmh B&htluﬁﬁlg sPHEMODOhas propefick @fferent
of such hydrogen is al so being used to reduce other

than psepssiinsal she ¢rudeteedr Sueh prepertiey may ingludsx butsirenotdimited to: a)
redugéds?@(]a Bi ﬁgeﬂlyc%gltg%i B%iélc cggta-{ﬁi\l/\/t'/? g E rﬂeﬁ‘tu dgﬁgy%eld content

ent acce [ eat RNt

of sdlﬁﬁ,ﬁﬁ@géﬁ aﬁﬂr@g@nsmﬂblmibhs)ﬂﬁreof e Rediiged residud @ ohtesigl ) reduced
reated to reduce TAN wi t hout

7

freat

be nore efficiently t
Cs a%nhgllserreé GORERly s tRdperd MER combent;dn) dacaepspeh AGh €rayity i pgeduced

cont@ﬁ%&%e@ﬁ@frﬁn@tfal% ol BMSRLC RS, ¢ )?BIIHH%SQH&e&r HR65e

metal's and/or on€ or nore S Oon sSuppo

“embaddimentst alhesonmgrebneopemtlﬁl of ihendrade produetorelative ttdn‘élefomdm fodd, may

0 f 1. tal. The catal ysts, describe
be s{lest PR sk ot oh oS THer TR bSRN%ts
subsRMBSIY Sifihge ARGk dABPID ﬁ%ﬁ%@d&fsirme @eﬁoﬁ? GabWSS redlicd TEN in a
contacting zone (for exarple, when sulfur an /'or a

crude fasdevitheutialso sigaifisantly ehanging thesaneutt af bhgr vwrnpmteh‘é (for

o IR P Sy oL, P BRSO B S

contS@ingInySt e “conedhipla®d” 6h TOOUTFERIEHE, afd@hed orSteudtidalofbther
contenpl ated to_be used as descri bed herein include

compqysgts. jhys,the GpRbof theonde feedran besefacedavhile usippdess hydrogen,

sine RIS B2 Biee g g BHEE (Rl the orae

feed D2 83k &x aiiplz] O disadiddiabBd ciolid B0 hightTAIN; buRe40Bur dsoehOthat is
RN4AOO; RN420; RN440; RNAS0; RNG50; RN5210;
accopRBl 10 MR Ira0e/ny rapgiopaiion srepHicatigathep gueh crydefged may

be n%?éle?fﬁcézﬁﬁ tre%Z§§ﬁ reaﬁga %Zﬁ%tﬁ'é{ﬁk &80 M exasééuf%bl e fr :)m

I nternation (Houst on,
s o@etabrstsautechmmm oramtra Iembdnmmtsobftth)e mivemtgpms maypmrludceme or
feed i nclude _one or nore_Col unns 5-1

mor%qlg &rtmore:g}eml[%gn & SYRPORLe t e(1g§ta s ﬁaylhgén elemental
formHtin ﬁ{eeform of a compound of the metal. The catalysts described herein may be

introduced into the contacting zone as a precursor, and then become active as a catalyst in
the contacting zone (for example, when sulfur and/or a crude feed containing sulfur is
contacted with the precursor). The catalyst or combination of catalysts used as described

herein may or may not be commercial catalysts. Examples of commercial catalysts that
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not limted to, vanadium chrom um nolybdenum
tungst en, manganese, technetium rhenium iron,

W@ owalos166si ckel , rut henium pall adi um rhodi unPCDERI004942332
iridium platinum or mxtures thereof. The catal yst

e R BB ST o LR A et
311 088% &gﬁ”&ztz@tciﬁaéggg (%ﬂﬁggbﬂ% @443 G T@YE DN H) DN120;

r ans 01-°0.71 §rans,
DN13D; TIN DlOOB)I\g@anENZDﬁ BNReO; @N@Hh&;rﬂNQs’%lS;DN%&Q aﬂnystlo

o168 e 1o BB Ry D; FREanRtatst sV Elk BTN e

RNS%O@CM@%@%]%?&M R31430) RNESG30! 7603; V3 N2V z7b9tzd13 7723;

ement confent, pér gram of catalyst, in
77531 anig&7d3%; viidh. 06 0¢6EbE. flory CRIgntemagond1ng. Gugioantexas,
0,00005-0. 03 grans, or 0.0001-0.001 granms. In certain
US%%odl ments, a catalyst includes Colum 6 netal (s).

Trlﬁ s6Rk %hﬁb%ﬂm‘[@%ﬁ/s bauB/stsRBEd ﬁroﬁﬁih%kf pr@ﬁérﬂéé’@ﬂthe 8ridef&d include
l'utm 6 netal (s) content of at ast 0001 grans, at

one otr ezst Colubmnsdr Hrmetads on @ sunpod. @phgnmﬁ;lamai@) ineluge, but are

not 11611{%8201c 2 O'Hdo 0 O%n&?ung %ﬁlyggéd’gg’g gg%gt%n mgﬂs%ﬁg% technetium,

rheni@RD R, TBBBAIS, nidKRE reMbmiis ballddein dB6ditumg b3r0ived) @rldﬂmQ flatinum,
granms ‘of Columm 6 met al (s) per gram of catal

or mixBies therseli Therratalyst H@Yd@f’@lf’% graphed GatpdEstanio Oilsngs 5-10
e B 5 P00 Q000508 670 UL OB el
rangeofroredl, 0000 -(56 prinal, 0S5 framme).60] ﬁﬂrgamne,tomlOlef—@ 68grams. In

o GO T Lm0 ATPL 0 010,80, P,
5-10 giela O(%? E);lmﬂ-lges of C&ugﬁn B, éfé}hél{ts fiRhide pﬁf)spﬁ@fdé mTh@ cﬂiﬁ%@i may

unms 10 net be in a range fromo0
haveji tdiﬁ], Colum- ]5 eld:memco;natem;’pgcgrmmf@atatmg iz gt ﬁ@m 0.000001-0.1

st TR e Poff L Rt L) 0GR ebfsior

Mefn@eftafnle{Bo@RhaR & AtaBReimeludés EOuni6 flebf(s). The catal st may
enbodi ment's, the catal yst includes Colum 6 netal (

have Zpd o ofentalpstng tosd] (IUmp Srrpstalfs) cantert affat laat Q- %Q% grams, at
e ROy Tt Sl SHLURGS0 U800 bl o 0

gram6 85.065-0. l%ﬂfﬁﬁﬂloﬂﬁrﬂls() 08 pensalakoiaé embﬁdhméﬁfsmiel:bmalﬁt includes
rretal((&ﬁand Col umm 10 metal (s). A tio of the
from0R0A1 -0t grigmrs b Cobiyan © pestalise Petgiram Pf@r D308l i n
] t [ I
emb(fdr%‘l%glgt%écﬁéé %%Ela/lﬁﬁé%lgges (f‘olFl‘mﬁ%g g:gengééﬁ’q%)eﬂ'l ijcl?lt o?i fto féﬁeo(%lamﬁ 6
metal(g)cor porated in, or deposited on, a support to form
t he catal yst_, In certain enmpodi nents, Colupns, 5-1
mekiops)enihoduBrAit. g say il s f%éla&ﬁﬂl%i@t@{‘ ShCRlY) Ogetl
with! o &0t Iﬁefe"’}h&gls'ffbm ConASP9 §hd/6CCOMmnS bel(ﬁ URBRIAr rho OCHumn 6

e catalyst. In enbodinents in which the netal (s)
metahmoEmiumaISenetat 118y bai lrea 500 ﬁnnle(bjl-zﬂhblaemgaaﬁ éfmelaeratio of

Cologimtl o Cvines 2ullyme BURR) b in St ol 40, Al fih In
somd &ﬁE&ﬁﬁl@ﬁtX R bzﬁﬁlzst iROINTARNRIB em@tsmta@anwn&o the

zeolites, ‘or conbinations thereof. Refractory oxides
combmghqnmﬂ(lpdimpn Bunetal® witht one or more metals from Columns 5 and/or 7-10.
In other embodiments, the catalyst includes Column 6 metal(s) and Column 10 metal(s).
A molar ratio of the total Column 10 metal to the total Column 6 metal in the catalyst may

be in a range from 1-10, or from 2-5. In certain embodiments, the catalyst includes
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limted to, alumna, silica, silica-alumna, titanium
oxi de, zirconium oxi de, nmagnesi um oxi de, or m xtures

W0 b@soefess Supports may be obtai ned froma conmRCT/US2004/042332
manuf acturer such as Criterion Catal ysts and

Technol O&I es LP (Houston, Texas, U S A.L Por ou
Colugg hawtabas aafl Geluery K meiaer ol aeticpluh batali Galinad 0 metal to

I
the b BRI SHEM BERSAAAQY bEN PHBLOSARNL o AL
nordsmad ﬁnh(&hmmte,scolﬂﬁiﬂb 5 IDenétal( Qare micorpbested @y ot daeposned on,

lit Z t bt d
a sugpRRIp St e e Al ot GpIod o, gyh,%{?pgg% AR

com 1‘?15@‘17&1}‘[3 ToBumit1 Selmbnt( %hl‘f'e i Eatted oS PBsited on, ;heasrl]lpport

nbodi nents, 1S prepare such hat theé support
to foanéhea@éalpsjr & dinhoditrentsgh wtich thaHIetal(sD)ammmlemaaést) afie7 0

A t 180 A.. .l nbodi
suppQifp s wetehE R ian Faliy Py A1t RS R AR D e glempaics).
The §.g%@ﬁrrhaﬂ% §9rb@ and!iRayRIORIAE FIRELIFP Bk Rles %rcﬁfé'cﬂrldoﬁ based

d to the paste to assist in extrusion of
matepigbst @eolmomm@rm@ms melrmfe Rabractomnr exidasdnay llnﬁludq,dmt are not

and..by s met. ho as re ui r.ed to
timi G55 By R ik, SHEPHTEH Hiaolitn PERE FifFOnbi HE bdifresium
oxidaCdrasixthi€d thereof, Bilppdftema9be lobfilideddrdnPa chintlerdalafhmhifacturer
acetic acid, sulfuric acid, and hydrochloric acid. The

suchyps Sirderin Cafalyste and deehnefagies JtP (Hqusipng Eeveasall|S/ARn Berpus carbon

o SR O 0RO HAORS el pltShy BV DR rpie
Exarhpleabfeboditesdandladgérzadlites beta zzolingroriemita ieoﬁfe@ T8MeF zeolites,

rom 85-235 QC for a I‘IOd of time (for e nple for
and fgrergie geplites) Zaeﬁ[ﬁeé maye; qbiaipgd oy @rcorEngreiat BARUIA¢tUEeR éuch as

Zeol?é%t(‘vdﬂ PoﬂtgésPeﬁaﬁ%q{?:ﬁﬂ zyg?a)red llevel . The heat

reate rudat € nay be rther heat treated at a
t effpesgiportein song anztrngenéntyns BEPart@ SEchlatdhe SGPott1RPan

wvergi st oo of 5 SR04 do Sces 4708, PEFHEETARE A dnegran

emb&dlﬁleﬁtépﬁ’ &Iﬂpoﬁﬁ@bﬂéﬁﬁ%d g? HoEniAL BiThdious PREBoRhe Bigpdrt material.
delta al um na, al um na, or conbl nati ons thereof.

In smmﬁeerabnﬂ;mpnfé,fange& addqﬂﬁo ﬁbe pfta;tq togsgistinteraysien pfthe paste. The
wateg {a}%&g}é@? a4 areb%eg% 5 d&?ggﬂg {Rggs eéscraet l%lré/dS tto give

In arange rom

the thrQ@alﬂ@p:Estegz[ @é‘ﬁsred Qofibistéhcl. Txamples of adlls Mokide,but a@r i Bimited
asdet erm ned x-ray ditfraction. In sone
to, npp Aeidnacktis am@h%ﬂfgug B¢+ andhydroshidgisracidh one or in

c o'ﬁ‘lé Eéstté fﬁa ‘% Eﬂnﬁeﬁ%d ol ﬂ@ngg%egg%p?]lﬂgwn %atragg{ &t rs10n

al unT ha cont ent, per gramo Inar
metl®dd afild SfalgstantingAndhéisdo gdsmtm;trudate@ ﬂih@e)&ngia&ﬁﬁnayd& heat

weatt s RGO iy e 1o 0401 C O BoBr Bess & Krdspion chtime
(for nyaiﬂﬁe f@lt 0.5¢ %ahcotursg and/Bf IR th@ oftturk @é’tﬁt‘:ndtQJff?h@éma@fhas

al um na etermned y X-ray action
reaclﬁmimadnstraﬂ leyels dlhgdiest tnamyedoextpdap aras/daelfmthcg hgetrte&*a&addl ata

tempeE & et diorb G b g or e e s o S gy having an

aver%’%or@dﬁﬁ@te@%@aﬂl@as@@bﬁl&a ov et al.; 6, 290 841 to

brielov et al and 5, 744,025 to Boon et al., and
U. B certain embodlments the support includes gamma alumina, theta alumina, delta

alumina, alpha alumina, or combinations thereof. The amount of gamma alumina, delta
alumina, alpha alumina, or combinations therof, per gram of catalyst support, may be in a

range from 0.0001-0.99 grams, 0.001-0.5 grams, 0.01-0.1 grams, or at most 0.1 grams as
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Pat ent Application Publication No. 200301 11391 to
Bhan. In sone enbodi nents, the support may be
wo pgsegreet ed with nmetal to forma catal yst. | nPCEUBZN041042332

enbodi nents, the support is heat treated at

tenperatures in_ a range rom 400-1200 0C,  450- 1000, 0C,
deterrgined oy xgigy dOfEaptions rIngsgme FRbegimants M UPROE DA% cifher ajgpe or in
ooy FERRRARRIR of LA TS TP BelS Sucp g i
a ranggi ftksm i0ric0 98 gramg i0t5-0.0 gaansg oc 0:6pdB grams, as determined by x-ray

et hyl enedi am. net etraaceti c acid,(EDT
iffaghof JPeSmeRBIIg O L PRP AGUT ke wa?fé%‘?at@%a?t 03
gramé“ﬁt'legﬁ o9 Fﬁrﬁﬁ 521381 '8 gPimd GTARELR @Iu%hh&l Gis ldBRnRled B K-ray
5-10 nmetal(s) to heat treat ed shaped m xt ures of
d1fﬁast1rprport (" overl ayi ng ‘). Overlaying a netal on top of

t heat. treat ed d t
orUpBP A SR TSP o n e A oo Ry lnpireton
technnru@yl E@aﬁn@e@@ﬂ‘ dadl Mt peepardkivhd gredespded et DPateeNos. 6,218,333
catal yst.” Heat treating of a shaped support after each

to Gabieloy ayalaf6, 289841 to &e@eetoa ef plpragd e, Hrtd2edp Bognetal., and U.S.
0 prepare a
Pa"enfgtpstl @%%ngiu‘rb etg)\%l ee}\trI 2“%%%%%%%@%??%4% egc r |pbed in US.
Pﬁh%ﬂﬁwéﬁiﬂoﬂﬁ@éﬂt@ Iﬂl@%ﬂlbbd)rc aialy bB nﬁslpregﬁﬁ@c’i! @flth]tﬂéi@ﬂiotform a

Bhan. The Col uums 5-10 netal ( ﬁ‘? and 3 gtport rra be
catalyf. xbucertamqexglmctnaemé the yDRGTtaR b e eF’d?F’iﬂ“E CH AR
from %?q??@ B¢ L1 dRUHRPE bodTbed & ErlorT’JBQm MARSh with @ metal. In

met al (S) /support m’xture may be m xed Using suitable
somerémdjoﬂgnaqsmmpmghan@(admneys bobseslulurialgpeepaiationgf the catalyst

ment i nclud | ers,. st. tlonar
ExangilggHOPgaRes s YERge ar i B3 spREon Yty e@ﬁﬂt@ﬁ&ianalreteﬁaaceﬁc
amd(?ﬁ‘f’A)’“AHﬁ&?mﬁé’%?}mxﬂu%ﬁEére@ xers, and any ot her
eneral |y known m xer, or generally known devi ce, that

- wi Inl cestaumteaﬂjoyhrpwrasr iachatalystmap be fiersreg-bygrdding or incorporating the

connfie Sri e S PA Feads b Rere RSBt Sl PRRED B ) 7

Over{31) a MRS bR tithy/hdoregensoysd yuppostarimhgd Substhﬂitmlly or
support. In sonme enbodi nents,

the cat al.yst
relatweleramefanmcow#ﬁrem@n efragtak ofismprogdsssngticiak %&?ﬁaf‘ Olmes of
I O
e R AR B0 SRSt AAETALRL AL AMIREIL o v
the chxalykie at:tnht}e@ﬁthéi catﬁllytth éVigthedsan tpeepafe ahcﬁtalastmsmgd)’veﬂay methods
en . rich air at a tenperature

are g obinl S Totsot Sevkcativnnuuisopen Mo 2 HEl P S BIRST o
at Tfleeégfﬁgﬂtsgof 8RS ankiRB MV Be 5{11)1&1 WRh §1|,11$ab§’er1ﬁ1x1ng

converted to the correspondi ng netal oxide. In other
equllﬁﬁhﬂﬂkl) foent s Coluows \bel() mt:ﬂa&s)datmloytsthMy bke febmusidelt ed

resence of ai.r ratures in.ar
metalgysypBoR it ey ARET S U0 e Esah By Hb0 BE of
sultagﬁlrﬁl‘%réoéﬁugﬁelft HelRleREhbRE,, Stﬁttéﬁa'ﬂ? shdlls dr tr30ER, Mudlet dixkrs

hours to renmove a majority of the volatile conponents
(for eniatripde;batch iy ari cogtintess Gole) impad nligenyeang anytopher jgenerally

t d h
knovgrem deonarly kot i SReE eithel B0yRe P et 10
meta@@}/ﬁpﬁ&t?mﬁftﬁe PhERARREMYddindnSs, M Relerihls afomiied ahiibihe
a sulfiding nethod, the

Columns 5 10 metal(s) is (are) substantlally homogeneously 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
WO pooslo8e6dat ent Nos. 6, 218, 333 to Gabri el ov et BET/USZNH042332
6,290,841 to Gabrielov et al. In certain enbodi nents,
a theta alum na support nmay be conbi ned with Col ums
5- frosomig @nb,odlmeméﬂﬁsﬂ satpkyst raanbeheah reefad potbe PBsengend bot air
) r
and/gr_ %g% {1 glr % %te% %rata-llgq%tal?%fég b%tv?ée%x?@ g?z{?lg IWOSJQH{O rémove
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e Size distribution with a nmedi an pore
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COTTesp %me o%ides east 230 A. Typically, such heat
tr
ﬁ@(‘lith&geéﬁnlzo h n‘%ﬂ%ﬁ{r?e%%tvglt t}%eﬁéeﬁpas s@h{é&%\%(h%gt tﬁéated'm%e e of
air a’ctemperamred insugapgs froxmr35a5@UEpdot exangxbfa e wa30Ys dreideedi00 °C
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or beliiRgP 6T B mPeHET A1 iEnp jatee T o BHSG ARy b et of
the \%P&ﬂ@é&tﬁ&rﬁﬁfs%ﬂﬁ)ﬁt B&ett |tH9€oﬁ9[hié 0] (et teltﬁé)netaf%de
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Catalystsgirgtredaysush aonetbbe aireigeneray mfvmﬂhows t‘hneatcined rcatpdysts.
e efro 1-50 m crons
WhdREd B bt ATy SO RO WD CHLBFof ghe
acmfegﬁaala tha§THRedBa st dispeabalysb suﬂ}ﬁ)rts EFEpRARAd Iomﬁulﬁoatalysts

owder may be conmbined with the support and t
are d@ﬁ‘tﬂfh?d & U |Pﬁgen§N9ﬁcﬁa21c8 338ch rﬁal?uéltheb alfmﬂdeaZ%a&‘ldlty Qabrlelov
etglN@ving a pore size distribution with a nedian pore
dianeter in a range from 80-200 A or 90-180 A or
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f
ohonfP] Gop SRR ks, - MO PSP e B PERG rplled O RUBRR I oot

leasthOBé’Qmo sfm‘dlewatailyst hinengia puﬂeesméehismbntwln \mh almedian dore

in ss net al urface of
diaeygs O 3 8?5@%?5 & iy b Fr S hrm i Paduii figemberatires of at
mos@eioovct y of the cat aI yst by allowing at |east a
portion of the nmetal to nove to the surface of the
C airasoylsft ermlucrdlmgntwée mkr@omdmdies agaynreosial suppether 8 sufpatie
of the

prepfied i G RHE Hetbin) Bef TE 0B it Sty %Wg?g%ﬂtﬂ@ =§iigha Bulk

metdl egdllystl Th @mabaibb@msmdﬂ@rs uppotted@aniyst ARy GRIRREHLmnA’
t he catal ysts changes, in sone enbodi nents, the

metals}. (qreraplss tesupported saiahistisnd/ @ th@bldk maialiaatalysd mashe 6
crus}ge?r&gg@ a Oé&@e? ukvrlrt%lt%\ua%%égtg plzu?llcg s?éé%&xﬂqt% Oaﬁllc%ﬂ'saﬂ qlg anf:rons or 5-

he cryst fuct

40 ntitrene riedsieatice atagl b;e&bmb‘ﬁ{ed mﬂﬂ@uppaft td foemGal enbedGedmibal
may be determ ned usi ng powder_ xray diffraction
catalafétt o &une grBodmeats, the pardpneabe papbined withihe suppartyad then

extrlgd%h ggllnﬁgtah ar[i Eé;cthg{ §§ t ¥ aggﬁn‘gfgﬁl} r}’%‘% %}éoﬂe@ hfr‘stx?ﬁ&tﬁln with a

medﬁnlpumﬂlﬁnmet ala mﬁgé(fmm 80R200-A @y 90I-|180 Aot i1ph13pdct r um
of th omdgtothe

% order ,of the Co%,urm 6
mefgm H’é%&t ﬁaféhVS&W# yhefupperh alqwh, i fraes shodmentieat least a
porti6RbRiN¢$hetalth PE8ide 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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leasté)fl &ra{né g nacqer gg\n}_}g aﬁa AT a}sequ OIg{SIZg dlstrl ution w1th a

medi‘ah %Bfe' &%&@Pln%ﬁg@fr&ﬂrl%oggﬁrﬁtm 3WotAi dp 236280 A7 OrmAome

of the medi an
embodlments the median pore diameter of the pore size distribution is at least 120 A, at

least 150 A, at least 180 A, at least 200 A, at least 220 A, at least 230 A, or at least 300 A.

Such median pore diameters are typically at most 1000 A.
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pore dianmeter. In sonme enbodi nents, the catal yst has a

pore size distribution with a nedian pore dianeter in
w@200s/06168 r om 180- 500 A, 200-400 A, or 230- 300P&T/UBR0NH042332

at |least 60% of a total nunmber of pores in the pore

size distribution having a pore dianeter within 50 A,

70The cyplysionay bavergrorpgiae distribation avitriemedian peregbiamaeter of at

' r G T
cas SRS BERLS 00D ) SR 9L 55, TR 9381 ph 25 fcvsion
witheehédampeetih¢tenins, raper feord ODUSe L1 0poded, ory20-23Wm4, with at

frgmg. 3-0.99 cnB/g, 0.4-0.8 cnB/g, .or. 0.5-0.7 cnB/g.
least o %ﬂta%wmbswfh@oras dheryr se gisibytingthaging 4 Rose diameter
with{iE4H ﬂﬂ?ﬁﬁﬁi Br §4 ?&r@{tﬁé mb@iafi‘g&%rlﬂ?ﬁn&élq rﬁh%gl;taiﬁ%n‘@oﬁﬁﬂenté, Bhe
sonme enbodi ments, have a Surface area of at | east
catalyiliaR Agoreasizd diasibuti@Dwith agnedidn paradianikI@nif Agangatfrdne 464180 A,

RN N TR I N
dianﬁ:fer Wit 49 ATBE G ok D5 BeEARE PeBIARL @ RkSier.t he cat al yst

aving a pore size distribution with a nmedian pore
di Emernleediingnts in ahiph the nwdiag poR0banetenyf thaperessizaudifteibation is

ar f at | ts 60 nP/ | east, . 90, pR/ | east
at 1o 0 R, aPeper B4, O3 aiees? 330k eSS 05 9B s i pf pores
in the ot ASEBUIGYhA alpdredinmbe witha3BR; BOA, BLITA of the median
90-280 n2/g, 100-270 nR2/g, or 120-250 n2/g. In certain

poreghpsprieelRssme ebodimentsy die catalyst bay pen size distdhution widra
medgigﬁgf)éycg?mgﬁk Ll §g‘ #gfsnnlgk%ﬁﬁ)aot&p 040Xt (;rug%tﬁ)%%;ﬁhﬁlx at least

typica ate crush-stren
60%af macgbnimbimof Qoo n tepore Gtk ABBIbMiGHhavifDa B&@ dNlredter within

200-.300 c or 220-280 Ncm In sonme enbodi nents,
50&%&%&{85@5&%%&)6 fanipREe Hamslielst precursor is sul fided
_to | - fi i ' bR
o L Rlimehls, 1A Folluble o poleR i e f Hanhs SEOR, BBt 07
cm’/ERt al letst et dgaln certain embddmeosoesrbhadding®fi psres ifag range from

al yst bes; dri ed enssul fided. Alternatively,
0‘3'(@1‘%0’&@’#'@8 ?fﬁ)/g’b(g%s%bpicgézg'i n situ by contact of the
caraé Yahly¥ Haklind L0#6lSizé 8RAibubiah withd ME@Sn pore diameter in a range -
sul fur-contai ning c&gpounds. In-situ sulfurization ymy
1

fromyiG-1§0; A enayh ér sayasenbesingets.dyan a sutfacecdacs of at frasiplWserigeat

n 4, qui d- e S furizi m ents such
eas S0 Y91 88 96 ok 10h F80 S S 505 P UG R e ey
be inpotaygefrbindE®,-3 00tk S120a070 Blg f 18Rl Tbesh Y/ g, 1900280 m?/g.

sul furization processes are described in U.S. ) )
Paltessriisembndimgnts the eaalgatheuing agrorapize dishibutios gathzggedian

gt . ;
pore R T Se e Fm 100 2001 Ba PR AR R ol KR O R
leastr9Otral/g Spast DOC o atdedsote0nnt /g, or o umpm"xdq m#pd Shelssiafaponea
may P e g om0 B0 Hhabh i Ge | Bed PETE g tnadutie
Sutf @¢QiPdRBodRhet, th@@a?ﬂgét%gﬁ%/ i shd e g&gﬁrr% /fég%@%le?f)ellets,

the first catal yst' may t least 0.
cylinflerssandéat extrydatesralhehatedy sh typacatin hab o fiahplatantshrstrendth am a

| east_ 0O r ams, 0 1 08, typical l t
ons 5 a0 g 40 Vo OB 5L bRz v
CafPdoyifd emtIdMmbnt§ She EANFERY/0P AR caldlys gfg%ul%ﬂpi@ difRBE & form
a total content of Coluim 6 netal (s), per gram of
metal sulfides (prior to use) using techniques known in the art (for example, ACTICAT™
process, CRI International, Inc.). In some embodiments, the catalyst may be dried then
sulfided. Alternatively, the catalyst may be sulfided in situ by contact of the catalyst with

a crude feed that includes sulfur-containing compounds. In-situ sulfurization may utilize
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catalyst, in a range fromO0.0001 to 0.1 granms. The

first catalyst is capable of renoving a portion of the
WORISHOES6s rom a crude feed, renoving a porti onPOGI/USIVE4/042332

conmponent s t hat contrlbute to TAN of a crude feed,

renoving at le a portion of hal t.enes
cithergaspqHidyHERSED sv N Pa%selrlceﬁ@ygr%swfiﬁ Bpie Sulhictihe
agentg‘gﬁ & dr 1I ir &3 gbﬁn&’sf 1&'1&@152 ﬁkﬁl@hl@iﬁeé ﬁboI}@@lfﬁEy Qllﬁols and

or; co ns ther eof glopertles (fo
sulforidasyp Ee; -sitaushifurizationtpeoressev@® deseritiediin Ush Paggna Nosy3, 468 37210

resid corrbl natl ons thereof) may exhibit
Seanjaps ¢fi3 v%fr‘f/)%ﬁg&%gh% fn the crude feed is

C OIﬂtc@fiﬁlﬁ @ni’UoHﬂnérﬁ‘ﬁ affiritsypecottcatayat (“fidst Aty endl@des Columns
sel ectively change properties of a crude feed while

5-10 oretal(sy reaogitigationiveith psunperts andshas @ pogg wee distripugammith a median

por SRR B e S LS e S T s g or
least 00 §f/oC ARl p6sd Golimy o ﬁleliﬁﬁtdcatdhysamaydredlﬂeasﬂ 015 err fga mhe first
enbodi nents, the second type of catal yst ( second

catalzsémw@tfe } chingla RBINGSPRRRALOfD! legstih? giams)ofjggmma alumina, and
typlcgl n‘% t t 999 93"\%?@?1@015%@@19’2{ Sum@fd %a%alﬁ A& c%’caﬁ%t The first

oré meter 1natra
catalj‘fsn b, Hscndé embEAmAntsAd tottad aenteﬁO%CCIﬂumhé rhethlds), pmrgnzen of

pores in the re size distrjibutiaon af th% cond
cataly iBieyateaaye VP Pdre Odiet eThe ety bl reoving a
portlgﬁ g @p N‘?FV Pe FoBERMe f&AMAVinR a d180C bEME cbRBEnitd that

e secon catal yst under suitable contacting
contritateliot TANSf amyuder foetl) cemeaviog atdeashppdttom afiihe Chagphaltenes from a

eSS BT b S BBt Lt B SR

Acrudé f%eai ae«l&bheufahbﬁi thBFeBP EOtHeP BropEBied oy exdh@sigadifty cantent, VGO

anmount. A hydrogen source, in sone enbodinments,

:contMyAIH@rp‘rles eesidugiponient, epprrakinatings thareots awasahibirepily

oSS Bl RSN FL5LOORC Bl

selecHOEIy icBahgefprofpetiexutpomed fsed taile Gﬁ)llytcharhgihg other properties in

relatively high viscosities, and reduce as
relatiyghyt s astoUEeMAY ﬁﬂﬁ\t&lé&dlﬁeefﬁ% @rbetrﬁere&f Ef%%?ﬁ%k In some
emb&ﬁ{iil'e{l | dr¥nor€ @ %Qtral g&?ﬁjﬁn i:h& the second
rray produce uct th arelatively

sl dertaimaumgﬁ)dnmeﬁtmths sdcbnxi type nf eﬂtalyste(f‘m:()misczitaiystﬁ)emcludes
sul fur content of .the crude feed F r exa

Colugyns fel (mBIE} o PR biRRPES 3 PO AR oAt B PR st it gbytign with
a meli3f (Y%HJ dl«'ﬁﬂx‘he&f"m ERtheO ol K 1&1U80 Re et 1eAkp60% 344 total number

product may also exhibit relatively small changes in
of patessinithd pare size mtistnibytiou@dilemetent catadyst hressd pere dissgternwithin 45

Aot e ecifE ooy Ao SR BIY Tl BB ML g cotdtf nder
suitable/ c%ﬁ@tnﬁg %ndﬁl@ﬁ%zﬁf préducBBhudeCrvde fHat h&¥keleted properties
relatively high TAN "asphal tenes content, or content

(for exfampde, AIAN) mgmﬁpmtlysdaamgdaclam@@ﬁh@ sageq properties of the crude feed

oS e o b B B oot tme

emb&dlﬁl@ﬁ@%bft\bé gfbsen%ﬁﬁ 6@{tadﬂinﬁg A di sadvant aged crude
wth arelatively eﬁ C asphal tenes content may
exhhesacond gagalyﬁfabay 7 w%mrleraﬁba pRrger §§th¢g0mpa%r}ts/@at gontribute

to the L[IAFN of thd %ﬁ?de%éd‘ af I%Ls%ta 'pgﬁl of it %nﬁo%@gt@ |8 6 Sribute to

relatively high viscosities, and reduce at least a portion of the Ni/V/Fe content of the crude

product. Additionally, contact of crude feeds with the second catalyst may produce a
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content. Contact of the crude feed with the second
catal ysts, may renove acidic conponents and/or C5
wagphabteemes contributing to TAN fromthe crudeCT/@sm04/042332
In sonme enbodi ments, reduction of C 5 asphaltenes
and/ or conponents contributing to TAN may reduce the
crudg; prodpefi wigh afelathiglycsmalbcaagelin tbe anliycodisot refative ge the sulfur
| afi v e ot of
conté(':ng s ?{he I,ﬁ:?uecfﬁ%"gé n% 1 t&&%gn éﬁgrcmnc%:bgoé% ngxeax 6}11?1993 gll.ﬂglfr content of

70%sl800n6k thakliy bsteiBOf the bitide eed! dibk lciidg ppdduchmal @lsalexhibit
product/crude product m xture, increase catalyst life

relatiyelycupak changgs ip étSUHVé coBisht YStQRNtERE TKkresidyey @om@ﬁaelatwe to
i nations thereof, when used to treat crude feed
the dedeggés?grl bed herein. In some enbodi nents, a third type
of Incsahad epshiod{hertts, rthe cratlafeed tidy ravy abelanmlﬁilm bbmtettyof Ni/V/Fe

o SRR TR R B SRS
cont&tf BF Bt inlHQa NGRS Sf‘&gaﬁfz allds. AlrelFBLEy ?ﬁ’%}f PAN %‘or example,

cont al ni ng conpounds a tenperature”below 5
TAN éfoat lezaxta)@) ey tmldawhd 8tde ®edfm1acczeptableaﬁ)r tren@oahmn and/or

R T ORI -
less %tﬁ'?}rﬁ by cﬂtﬁﬁg%@bée@sﬁngzrell‘&%% oftRer &%ﬁ&saxbvﬂh RIRARWM €5 adphSltenes

cat al may, pe ram of catal yst, have a
conteld| Gontagiofd few@d@ fe@dn’t’léh e s¢rogd cafalystsf PEyTONOELcHlio3

com ok asbtRf s HbRing g RN iokd e Ry 0 g gome

emb&dimihis] deffuctda vl @S espHaltehidseatl/ok h&npdsmhes &oﬁmblm&g to TAN may -
descrlbed herein. I n sonme enbodi nents, the catalyst

redugg the iyissesityi of thiearpderfesd/totalpradugt miskirgyslagive sotheodscopity of the
cruds% dpﬁr?é&&ﬁ{;slgﬂocﬁﬂl%n{afo &%&rf) CEMBm%HEEPsO&%géondTJa ysts may

rd cat reduce at least a portion of
enhanoe‘mabihnitcff thetatal pooduct/ &Iuﬂ@pﬁodutthﬂxw mcfrezisie&ataly:kdhfe allow

minigf ¢ By ke BE s R & SR POPRIRHE S ISR TERE

treat(ém%gg&(j}ég&lbea@greq@duce the viscosity of the crude
product. Additionally, contact of crude feeds with the

t hlr spnwadnaiodstents,a third deeo gatehysti€ BriviuatAlysii tthayabe obtainable

by grgb e Cbpd Ve TP AL Bp Bl NG et ThE
catal?ﬁ'pﬁédu‘{é%k marwbelhe&‘ed Rethe pysteAGEST onb bakRrdyulfil Qosthiiies
For exanple, a crude product hﬁf/) have a sul fur

compayde At a ismpyRvare beloyoT00; %(f@nﬁmumlm oploamM8201C) tipiea relaityely
shor{ Clge?faap }9}:?316%5 lf& S@le g@ﬁﬁémgé ct%ga V)%?' Tg%’a%lﬁ' tﬂ%a(%l?aé%st precursor

is heéfell t@stdvast Y00 ‘EC L $érid hakre I@lwéﬁ@lﬁtemb‘daﬁlﬁm’} ttl&ﬂﬂhlrd&mdlyst may, per
resi due content relative to the crude feed

granmyef; qafalypt,thgve a oluna h elpmant ¢amientdt arages fHomel- 9@1 -8 QBtggams,
0.008%. (ﬁ QIHE r ?EHOESO.OIt gﬁg@ L ﬁﬁrc’?%ﬁl? yaé%ﬂlbtn{@gmﬁcant activity

vsc Ity o e cr uct Pso on
and sﬂitahgrl Wl@nhmcatcsmmit thearmdmﬁeed hedeABtibegirtydit.y In sihnsd ¢rhbatiments,

tent, g and reigfe contents relatlveto
the Cta SEP@B‘ES?Té% cat g;ttgmp%}um Y190 r Srithe Presendset 9ag o
moré’éﬁlﬁ]r}{ Sigsof treatment facilities . The third
cat |n 'some enbodi ments, may reduce at |east a

poilhe ‘dmd@:htal)fsenw&duce at least a portion of the components that contribute to
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 ¢rude 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,

w0 b@swobicsgl cat al yst may have a Col utm 6 et al (BQT/US2004/042332
content in a range from0.0001-0.1 grans, 0.005-0.05
grans, or 0.0 0.01 granms and a Col unn 10

prodl@émthmrelaﬁvalwsaﬁgé MES D theomo eorégltgﬁlaﬂ’ée togﬁ%) @51%@ coutent of

e PR 00 B ATHER OB il .
exampkglu ctideprafucamay bagta mlﬁmn contont (!ff7 OWé3 @6 mp dreesmlfsr tdment of
the o3 i TP SHCSTUOSISOPIOR G i B G EP G G S

relatitelly @A chﬁﬂg& th APf-graWy" dléﬁllﬁté\@(ﬁten@ rV@Ofi:oMDeﬁt ahH' residue
ceftal n enbodi ment fourth &}/pe of catal yst

contefit fetrtive o deetahdesteed. Tlrcabildiyso prihenl AIE 1 e (nsgtals in metal salts

combi t het | um n
of orgatpeiy g S pituénd 5 e LR R e P e bso only
chan%iﬁg By ‘3' seiBtouaf thetA PIQasity] 88Allatk BoStene VEITR O6tteM ARl residue
di an pore di aneter of the fourth catal yst may be

conteats rlebayc topthe cpudedeed, may nllogahacrude prasiugtto bs@isad byva vapety of
O A. The support may include at least 0.1
treatrﬁ?%ﬁ%mﬁg “least 0.5 grans, at |least 0.8 grans, or at

| eRtd thitd 2a@ly@i) B &dmd Sab@limknts] May pAucgitdeasoh psippofthe MCR
The fourth catalyst may include, in some_enbodinents,

contegt o crusle feggh gvihgle @}au@mmgaprgd%%prypqtgl)pr@@ct gipbikitn f 0 certain
embo‘rfrz@%lgr}lt%ft;me tl‘ﬁltzldca@atl slt thaQe ? @ggungﬂ @%teﬁ{ g%ﬂt&ﬁ‘?n g ran e from

per gr cata n certain enbo
0.0001h@ 1 @odriis)d. (E)Srﬁed)ﬁgrams ma@n-om gramsankn Eolnoo lﬁanem],(s)

e HA0E sl B conc e i an agA el
gram“t?%%ﬁl/},% ff@lﬁmﬁ&dé b P TR REMRY st TRYy i‘ﬁ@ih@d‘@@re‘dﬁcﬁ'@f & at least

low ng: the first catalyst,” the second
a portian af fhetcomphrenthithaticangritaity ot MGRaia the erude Eeedal mperftthl@s ina

rane Sl B e 1B OR E Brpte SR A g RORED SriBdpr. 13

Mpas&rgesmphodl nments, hydrogen may be generated during
contactlng of the crude feed with the fourth cataly

at Inapertém@@un@m, i fauithtige of egmysoOiwd catalysg? @103181?8
Column mgto I al(l;ltcoglb?n%tlo;[ I{Jxﬁfth t'ﬁgtﬁ &Rl[n%gg g\%p S?l‘fx%ggnftlg?a{%l%st has a

pore %@dlsaﬁbmtwﬂ%e&lan pbrertﬁ)ahetéﬂ(% afleashEB0TANI§onhen e

crude feed. Hydrogen genefration may be in ar efr
emborli BN foafricding PATAGHINAIET Oe FaIrHCAR gt Ry ber IR LA A

least ggg/gxlf %% le%?fb %?}r G l%é’stt 3bo P% o /QeF sglpﬁ% hﬁ%n@ﬁdeaeft léﬁ@tsé 1 grams,

at nost most " 50% at nost
at leakDO45 goamgtat least<h8 Gmef ortan et WP réneofitheth eliming pertgram of

feed. | t nbodi t fifth t f
suppet A EOur( ety ek eyt o SRR st g eBtpa gt
Colubdh SRR dr SRt &tﬁyéthﬁtdaat@édm 080 ﬁg&ﬁ&@ Iof cOmﬁh § infekds)

catal yst has a pore size distribution"wth a nedian
per goon ef datalyst dn cafaimembedistentsgthe A oluinn [Sengal i Fanadjunat

e Sstogégeggp%dﬁ{ﬁ%nt%‘ilgep %g@m%ihe&%agagieggggﬁd(n %{_ditlonal catalyst

subs&fu@ﬁﬁo 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
waapsosteehas an al pha al um na content of bel owpOI/11S2004/042332
grans of al pha al um na per gram of catal yst. The
cat al yst i ncludes, in sonme enbodi ments, at nost O.
nest erapodimenis, hkregengnaydeey ge@ﬁ%dﬂ“@&%ﬂ&ﬂsﬁnmﬂhaprude

feedlvﬂﬁ'ﬁ{h L@ﬁféataq &%aggo opgﬁdrggeggg Q1 Hﬁ‘e%ﬁ?)}od?ﬁgo@ng?go?%%o °C, or

330-47e °@”D Tk dede pradidt prodticed distne Bl,l1<ch cg)ntactlhgl g rhhﬁé; 8 TakN of at
t t eed m

mosE Vet 2005 %, ROUPPDL Bt bl OFr A ® ] O ddbe Fitge #5.

Hydgosggg gﬁiitééatﬁ)nslﬂa in 9@%@;@&"‘1"%&%}3 /N80 4R ft?d6: {£84

cted wth the th catal yst at a tenpefature
Nm¥m® .allreaqrgde produet3dd): 406 a0@al Ni/ ¥ 3t 0f &Gnosd ©O0V4; anrmost

&3S IV 255, B R B oo

the ofodedfeNM An3, or 3-10 NnV. The crude product produced
fromcontact of the crude feed with the fifth catal yst
mayn ¢eatagn emtradimentsaa fifib Hpeed vgtakyst (THsth CS@%S’t”z;\unqhmES Column 6
e QP B h R 5 YRR, il b5 B
distribu@idn vifhta m@dlaﬂ pB-darfiéter dﬂht LRkt FBONA e Raei Z0RNA Sat 1ést 230 A, at

si xt t pe of catal yst th cat al yst ') incl udes
leastc0) aﬁfe?toéh fgsqr RS Tbe pRrPri(neay inglude ableas Oi lograms,
NI e T

embodinghts| thastipd@Oha.anl aﬂplm&Mnlﬁﬁbmﬁbigtmﬂb@low be giﬁﬁﬂ$ ajhalpha
ore di aneter of re size djstribution

al“nf’éaag‘?r gl’ézéﬁo catglysy, g@?t gﬁt includes, i supe 9‘5‘@0‘%\ megts, ‘Pté‘&%ﬁt 0.1

gran?sQﬁ OdlurBh 63hetiRS epgxlgm%f cgfé%s?&ﬂpﬁrléas%b%f‘g}aﬁg%g olumn 6 -

| east 0.1 grans, grans
metay(shper, grah otfeaatyso 18 sgmarmpbodimeats, thefolOma D wetal(s) aod
r gram of support. The catalyst may

mOIXbﬁg?%éng/nﬁpuggﬁg%nbodl ments, a total of Colum 5

MefBedrin @ﬁﬁod;@kﬂmhe@ hmbgér(@ta&fbﬁhe RRle edlm8y ﬁéﬁfelaﬁvely
gram of cat ally an egst, 0. 0001 g{rlams of

low %@{ exanpde, feoma 0 043109 ,ulnﬁO Nnnﬁnalscflsg Npe gpam -3 Nm’/m’)
e g ST TE LSt e

310-200 &Qgeorh 320300 RC26y frdm BOD-360 °2: Net hjdrogén aptﬁlke by the crude
enmbodi nents, the Columm 5 netal is van§d| um an fe/Wéﬁ 0
m

feed 3p|samrg eBbRAinaNtS ayrhs 1B rgnse dinumnl 29dN sy /m u%xjétl\én /
R T S S

may Beye 2T AN ofat 336t 361, &Gosh80%hatdnoy 0% pt atkaodty 0¥sf the TAN
f 10NmVn8 t o 20 NnB
of th 4% eyl A o eresia ot mas i ARSI 1 0.03-0.05,
or 0.0®@anki ve net hydrogen uptake is one indication that
hydrogen is being generated in situ. The crude product
pr bokectath efmbndimcmtsmﬂixthftyperm“ cehalmbe( ‘E'acﬂdcamytt”) ineludésd@dlumn

5 mengll ﬁﬁlgcf bg@?}% g 1-|r—1A<\:l<\)|m 1na 1on Wlﬁlt the t 0eta a {:.lmg’l% stupgo%(t)/ The
sixth catalyst has a pore size dlstrlbutlon with a median pore diameter of at least 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

of the crude product may be in a range from0.01-0. 1,
wW0202/001666, or 0.03-0.04. Low net hydrogen uptB&EUS2004/042332

during contacting of the crude feed with the fourth,

fifth, or sixth catal yst reduces the overal|

embadiments.érfetel ooy ekl @uandfelpmadansiele afist most 0.1 grams
r oduci r '

pe LS AR g CORAESBRUIR B Lt
metaBE)ep Erdnt afsipadysti higsdiyeernbedimiestscths lofar ratiobfriozal i lurue 6

usage of hydrogen in_a process, decre s?s oveég\/l )
metabiodowk SPREICORER] iy bedh p 2165 diAs i vih 10 & $oy dprtain

a f n | n

emo ST E PSS id YRR LS Lo )
molydd&and adl/@Guggsters of Col umm 6 netal (s) per gram of

¢ uhet s cradieresisaimeied oty e S bl AL P i ire in  range
1:“rom$|3’58@m(')9io fFBMCIMHE7 0PI G Slont FHRL361RC, Ruet] Mrg%enaiptéﬁéﬂiy the crude

% of the TAN of thescrude feed.gf):her3 enbodi meqts of
feed timy biiin 8 tangs doomel 0 Wi i to 26 iNoe W’ f-7 Nrp/m8 toct G N fnd”, or -5

eventh g¢agalysts may,also be de and/.or .used [ .
Nom G HE P o MR s D Rer GRS o Moo R Blorplsm i
bein®@herdefitsd RRRLI TR cRile PRSPl edi fiEn ep@b@tofftg: crude feed with

conditions may all ow a crude E)roduct to be produced

the sixtineatalast moanhaye @/ lokN 96 pewoet POpr. apmest 8o, ke %, at most
o, F el ati o f g | ' .
0%, AUV G55 B SAR 1 BEGEERIG 0 e
rangé €6l 0.01Q.1¢0.004.48, 06 00B-@dd have enhanced properties
relative to the crude feed and, thus,

ackeyngbneirogsn uptaks<lygpe sonteriing ot Cmg?e fel Eé@h the fourth, fifth,

. or siﬁﬁrcgﬂaﬁgpﬁﬁﬁcegg}é% et{‘%(rﬁ:lf ﬁeﬁﬁfr@m&ﬁto? hytﬁro?eﬂ HurbhS5beSERE while

sequence may € sequence o

property

. prodiwcipg avante ptalutbthat kecoptaite foe adnsppoatiexandiirdrealmagit ABince

ST AN SRR TR N < X SR

procéNR&RECERY ovaRllpRIcetind ®ABL @ portion of the vanadi um
in the crude feed can be reduced before at | east a

poht ¢egtainoimbpdimegatasesenth titsef crtalyst (sevgntireatalyst(idieg a total

Arr nent a r selectio t I e d
com 5 RCIREEES HERETI A5 LA o g LA Y ver
granBofta@ilyst. "Eh$ Cakinld 6 shel idh6lybddnten At/ thodsedn. iedeednth

m xture. |nprovenent of a cat altést l'ife and/or

catalygtdpbenefigiabm praducing g ervde pepduekthat has 8 due ofptapaytd0% of the

' ssing may allow a contacting systemto
TA}@%@P%?%B%%%QH | east 3 nonths, at |east 6 nonths, or

at Otleasibddiyeats ofithdfitst, seepld abedefourtbf fifilh eixthtaald petentin
t he contacting, zone. Conbinations of sel ected
catalyss glaylse bedyadg qng&)r Pé?ﬂ{g%tl? BREISG esF%‘é‘“éjteheémBort i on of
th ' : T f
at TSR G eyt i AL APl cchilB R oBEfAL EitRfons
may atlgani ccudegirddyct &t bé paduced thaithns TANodnd/ dreseleotegd pneperties

that contribute to TAN, at |east .a tion of the
changg B o hecsits ied PO Stbpemaarrics o ERECAFAAS PRl
ignPRLR PSS BIABRNiAELSu plolfctGhajdfvt @RRRES pfPeAIE thlative
Slgnf\f/ﬁi I e}ﬁcrmi %ﬁi nieng t heges%lablljl i tCy of t r‘{e crude pfoﬁb
to the crude feed and, thus, be more acceptable for transportation and/or refining.
Arrangement of two or more catalysts in a selected sequence may control the
sequence of property improvements for the crude feed. For example, TAN, API gravity, at

least a portion of the Cs asphaltenes, at least a portion of the iron, at least a portion of the
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feed/total product m xture during processing (for
exanpl e, maintaining a crude feed Pval ue of above

wQ 285/06bs er nati vel y, C5 asphal t enes, TAN and/PCT/BR1004/042332
gravity may be increnentally reduced by contact of t he
crude feed with selected catalysts. The ability t

nickell,pod@rahleastiaposiiny ¢frthe wamadiuny & fhe @ﬁ&iﬁé%edgﬁa@ﬁ)err@dle@d before at
least %gggfo %F{e‘f'oeago ﬂ%%ﬁ it k etﬁgs%i a?%%'uké(f y of the crude

a pro e mai nt ai ned during
pr Afaxsgehiept aﬂd/mssermtmnbbuﬂe netalysts nhdye iff sansd embddingsts, improve

e TG e B P REL ST .
Impr&?én?én)f ofa %le?t.ll f@‘gﬁu{/ sraElinyods thé %d@‘?ée@ﬁb’ﬂa roﬁﬁétgﬁ'&ture

cont am nant s; contam'nants, and/or netals in
durmgmratessmg trmytaﬂowraq&ntactnag syhtem mepeeatﬁﬁvrmt dast 31g10nﬂne at least 6

montf gt st et WSO EPlase R Cb e B A s Sonfasing zote.”
I 6O BInaRbnsAf sb1BAE cAalRSis tn'la%frhll%fw Mﬂﬁéﬂo'ﬁQn af RARW3Hort@n of the

. acidic conponents r enpval conponents t hat
Ni/V s et lednt tae)ott@na)f @e&:@e@s@bah‘tmles,wéldaisifaepcoffloleoﬂé@ metals in metal

taI sts i n e syst.e r conbi | na ere
sts o aEicp o IS SRR s cORERAT AL Pork L FRLTAN. e
a porfi6h bf R r8didded oAEGHIShitRHe $hdréof} iemahe Bedé %d/kfeﬁira bther
product m xture relative to the crude feed inhibits

ropqmle@@ﬂ the coxle seedere ehangpds svhileppaintainng the diahHYY P& R craded
feed/éo?elﬂ oéhﬂ:? h?)gtﬁfesdt{ritﬁg tplrcgp%%{;'% Q{ﬁ &aﬁlfgilé t11‘?a1 Hltn?g‘:% lffﬁge feed P-

em nay be operate eni s
valucafl fboys 1.5) Ralematively, Glasprdthes TR tmdior AP graeitiNinay/bEe

e ot ety Lo entod ot £ hcrtese
1ncret‘rLe§1§a?ily%ﬁH/%}: ¥&lctiv f}%h%ﬁ%@ﬂ@g&ﬁ%@bf/ﬁﬁ CANe 30N Ry MH?W the stablhty A

cat al yst si t1 oned downstredm of
of thé crnsle fmlftaiaypnoduﬁunmchee tmmmmalnffd ctunmg@rrmesmg

f d/ t ot al d t.h t.
T S At e 1D eSS B LAY
upst&gtﬁlb(fﬁ stAi& TRBaBREs. FuchbbMifiEng ke Qirﬁld‘JafaWst RN LBRG removal

reduce oxygen content, and/or reduce the content of
of higle mallesulan Wetgh Fordamingniss meteheentemimenigsand/qs ngips in metal salts of

d
orza AR oT S el ERRE sttty oF M T SRR i iR REER
C r Wﬁl@ﬁfse egdhlyetatlowsriadume eribotinientd, Iﬁ@freiﬂaSala)f h’eléusta@ortlon of

N, a reduced sul fur content, a reduced oxy
Nl/Vélim repeval af acidi campersnte FmMeal FEeQMRONeRts Hhat Spatsibpiedo af

decre%l h?ecbfj&heraca{a?}g%ﬁ%%%?}@&% tof @&ﬁhﬁﬁf*&fsntﬁere from the

edu Ceg VI Scosi t I'nati’ons thereo relative
crudé tectih®or espald, Irwdalcpfg@w éaaki eportibn bAE€ s asphditeries adtheleiude

i ntaining the ab|I|t th rude. feed/ tot al
feed@qatelome@quﬁmeere v ngthﬁr%%{?sfé‘?‘ﬁ’&ﬁlbﬁﬁ Blugg g ofher sptplysts
pos1ﬁ@§éd*ﬂ%wﬂ§’%éa}ﬂ RS thuks! rln&%ﬁée@%he lgh%tﬂ%?tﬁﬂettﬂe L MRactiRE SPdem may

catal yst bei ig upstream of hird catal yst, or Vi ce
be opeeatsd witlibet rapliehishipertaf deﬂaly\ste rRényatrad gﬁat least s pemomoé the

nt act opneg tends to nminimze hydrogen.usage
NV g e B TR R g HTaR e P e or more
catalgfﬁggl)élﬁé{neaea‘%fﬁ‘fe'fﬁﬂc@falﬁ)’drOgen during contacting, and
Cat sts that uptake da relatively | ow anount of

hydho g@nnd catalyst(s) and/or the third catalyst(s) may be positioned downstream of
the first catalyst. Further contact of the crude feed/total product mixture with the second

catalyst(s) and/or third catalyst(s) may further reduce TAN, reduce the content of Ni/V/Fe,
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during contacting, may be used to change sel ected
properties of a crude product relative to the sane

wee@postebes of the crude feed. For exanpl e, theCT/O82004042332
catal yst may be used in conbination with the first

cataly@ﬁé second cat al yst , th|rd catal st(s%
reducejspiipe %ﬂt¥§§‘é@)ox}’§¢1¥<‘tqm@at@d2f§ﬂf Istin metal
salts?%%wlé\ﬁ%@ ) to change sel ected pr opertl es of a crude

e only changing other properties of the
criudemeeatbodimass, eohtect cinmititide fead avithrthekedoad catalyst(s) and/or

rm'nt ining crude feed/total product stabilit Th
the t ¥slet) By mieves a Gfude deeai’ty grq%af; Bt At Pz Feguced
TANTA Hs'élﬁbg@sd Mk cOMENOH RARE (ﬁ@g fi"@bﬁt@n‘t”@téﬁh@éd"édﬁ%ﬁ Bfmetals in
trude feed/total product st B [Tty. Mnimal net

metahsaiis ofj erganistaalds, ateduwel asplslidnes ot redv@d vissnsitin by
ate co APl gravit

et Yt '
comtfngdings {RGOLRBH ST i FeseRiit mhtberti e Bt B il o
mainfat;t]neihgﬁlers@aﬁ@t@tdfvﬁe ROAPRENAS p@tdttdﬂ thigtitd@urf@goceddihd eThe

AN'and/ or the viscosity of the crude product is
secorat catalgst ngvbegfositipaedmneriog) ﬁtthert\tméh theseennidioptadyfst beiag upstream
eduction in net hydrogen uptake by the

Ofth%{htfgcai Z‘@g’wlcepvreﬁséme a crude product that has a

boTihd AH§lityan delietr Sddobett iopeéified battadingtAdaed@hds tdGninimize
poi nt distribution of the crude feed, and a reduced
hydrogen usegeadurig qostactieg. TRewbinations of calglystsdhaf faciliy senertien of

hydr&'%eﬁ cﬁ}mg %Snt%tﬂ%e afd Qa%i Its ﬂﬁy%@laﬁé)a Pégét%eﬁhﬁagﬁmmﬁt of Wdéo gen

armun s as e atom C
durmgfcohtaetmg,uﬁ@ Beamdd tdﬂﬁhg@ﬁhe@ﬁmp&ntlemof acrapeprodiict relative to

contactin Qnes | ow sel ec ddi t.i on of
the SHYRPIGEHIE T Serrendecied o TGP ertalyst gy be used in
combﬁﬁttfo%w@ﬂ qg'klt‘:ctata%t@f s&roﬁ%at%ly@ﬁs)othﬁdt@ta@wgﬁ firdedialyst(s),

sone e I ment’s ourth cat al yst S
smthpna‘&ilstst(s)’,l edd/opstvesthreptatjstissd cbange S@}ectsétpwmm@dnd ptciusiedbed,

whitGEH15 s neind At FPaRc e Pilde HB R PR T Buid whie

maintAhiah ¥alde Sded/RB pRYEEQSDNi BT HE 8rdte hh ¥/6F Renbe of B&alysts may
contacting zones that include_the additiona

be setested to snipihize Metchydeagen spiako vhilp aaigtainingethe fade hred/total

prod%%ﬁgaéﬁlr% n Blhnt%},] fn!atg-tgdgc{ggh I&Stoa%E %{ﬂgw% ?eggiue cgntgﬁ)tng’GO content,

distilte EaHtE@NAPL grabitg o b@t%@tﬁtlbﬁﬁhétfcdﬂ@f the eﬁhde E@Hd te ba rplitetained
in a stacked configuratiogn (see, for exanple

within2)% p the aefeRctivgyProrerissiad tha @ndeiferngbiloie &Y ﬁl@d%rrthe
v1scol%fnt§ IQF @%tcgt%;ej Iﬂg%tg;? E&%& Gl 9@%%%%81“%@ | ROMbEAT 1 sc%gfg}eotatﬂg crude

rogen nay vere
feed.addi ti onal contacting zone (for exanpl e, contacting

£ Bsstisfion Hongt Ry e bBRIR] T s el e sttt ATo6E e produc
that ltf%%r 3}@%"111@&%119& Qﬁﬁl‘éi”for @88 boitnk E)otrfﬂ ﬁlsftrlltﬁiﬁoﬁfof tHe&rude

ude ternatively, in a sta configuration
feed (asmdet, recﬂlmed Sa¥ipdlativerb Ghe BEN, offiycierodefeeduho etogenHv’@médle
contactin e contact |

erudg B g0 Y St patvely il P ARG oS FORBEF L Ty
atomREHAChf HelcadietPe@ first additional contacting zone in

2 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
wa@omsactess g zone 114 in FIG 3B), and to a sechemUS2004/042332

addi tional contacting zone in a direction that is

concurrent to the flow of the crude feed (for exanple,

genezadet] hyingyontaging ofithe ggkledendauith thedeurth eatalysiBcandrydrogen

one.116,. Fl . Q [Hee =Y , th
may BEREIIR S bt pnd p AR pEERE A TR AR caldRa L e
delivety fthe Wrdrbgd@a§ B coimteab aleyBdw beihrgrudesieed am sdmmet he
si xth cat agﬁ%, or vice versa. The conbination of the

embediments, badaltyesy ofhehydipgar say ibssanrcuszsnhioytbe floy ofghe crude
feed” educe TAN, reduce Ni/V/Fe content, and/or reduce a
content of netals in nmetal salts of organic acids,
W Fér dxamipieein aphelked cohfiydtiag@ee, fyr d:taenple, Fi€. 2B thydlogem may

net hydrogen upt.ake nay all ow ot her. properties of the
be g?ﬂemﬁ%c?/ Smmm%n%@ o Wn@ﬁ%weki@@ﬁﬁ&l’ Cafftifige zone 102
in FIGEDLAY) a4 hg&rr?g@& YR dlAReS {d e&ﬁad%fti&n@?ccﬁﬁéb%ig b6fdor ample,
sone‘enbodi two di y

nts, ferent seventh catalysts may
contiinggeuok 1 1 imdithi. AB) iromdiréEhien shew eountcataflywiof theagude feed. In

BRI GRE L RIS, AN S0 SELEILD GO AL Yt e D
Alteftifd1y Sha stdekéd EHIGRrdtioR RE; 0 @ﬁaﬁrgpl@ﬁF T4, 315, hylRssen rrtlay be

downstream seventh catal yst  may have a total "conten )
genegrftedabiringreoptaging insqns) conjastingyrans (bir edamplst eeantingzeng H2 in

alyyst, that is equal,t.0 or.l r Jt.han .t h ot al .
FIG R i aspdeouted -EHR aeliPerpl o, AT batpParlchiiel Pleliope ina
directidh @hat $¢ cou@ter & flb@aFthdlride QedBr &fan(Ht, WdGinG Hyatctks Srough

er gram of catalyst. In sone enbodi nents, the .
condgt&slio itegopctingzans d i f dnkiG SParand te arsaeqpsiaddiiignalgontacting
I e Y} ;

zon¢ i AEREARAMAAY COARR B P HoWRY pRArhEYRES Br olfiite adding
hydragdn thieough cahduinl Gohe davaethg ear IdévaFiG. 3B al yst -.may

Chisgt ByPediPR e e oot prrbE sPbedany afe ted T sdies,

eithe? WRRGHE FRSthQhtal R bEhY dBstieaRIb HthOSix XN R, or¥ice versa. The
relatively small change in heteroatom content, API

combinatiant of the fsirticatatysh vathtap addtond reatabtst(somay tadoen EANG nestuce
. ereof). ntact of the u feed, Wi th the upstream
NiVIRE G an T rEss B soh et B o e W st W 1ow
net uptaRe BE h%fdrb 8én bpthedrddNe®f. IHw A&SHyd u?iakgﬁfa a80%0otiadr
nost 50% at nost 10% or at | east 1% of the TAN of

propetiies ef the srideagoduchtoskanle plivadedrby small ameurtapelefiverth ghe same
propgﬁltégg{%g%gldﬁgeg)e increnental ly reduced by contact
W

€ upstréeam and downstream seventh catal ysts

( f I soeerstib Rlimems taotdifiéreht e vaithl dgtalfyeis thay Helusad in combination.
catalyst to forman initial crude product wth changed
The prvepibreptabst praddipsiyeamn Fomfhe dowpropmegyenih gatalyshmay have a total

it .

cont R EBlmil 6 LRBL ot BRI T ol 1ok B001.0.06 s

The dbvamgiedmpe ofeli tatelystrmbyphdvee toial tdngert pf Cohlmic6 uckeals(s), per
uct?. The ahility TAN i ncrenment a

pr to reduc [y may
grank Qe JOVnSrEAMEF Yo %t%stattﬁ%t is et 19 qryarger g thertgige content of
1@) inRhe ' ' y 9 d
Colvr B Rl E} b ol S G 0P D B F CERn
metad@} pdryesdrs of patalystbilnadme ambodiments, the position of the upstream seventh
catalyst and the downstream seventh catalyst may be reversed. The ability to use a
relatively small amount of catalytic active metal in the downstream seventh catalyst may

allow other properties of the crude product to be only changed by small amounts relative to
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with controlled contacting conditions (for exanple,
tenperature and/or crude feed flowrate) nay assist in

w0 e@aosree8 hydr ogen upt ake by the crude feed, PCT/US2004/042332
mai nt ai ni ng crude feed/total product m xture stablllty
during processing, d _changi erties

the sagte pRRETEPS fhpF e Byt SrmgBley 514 ﬂbve{ye%aéﬁﬁlf apge mn heteroatom
t ude
contef ST, ik Cob TP ClomBlinenty o iOhs BoR o) s
plGsext stthacatdefesd wibhrtehgpstreand end deuistiseal sependl ggalysts may

i T A

most @()‘9 HPit 163t 1%%]? Qﬁé"ﬁRNf(ﬁQﬁié ttidkech! odlstihe BBbdiiRNts, the TAN
'occul ation of asphaltenes fromthe crude f eed/ t ot al

of thqnmdm&ted miaytberiecremensellpradacedoy emtasompbrbnupstepamndhe

ude fee roduct , m xt.ur.e an :
downrtrg s ere LRt R T W R B R Rl alyst o
form BE idiQ8), crid¥ere@Re @ithicAbhgdd Rbpettficidelatieet thedfude feaal, ahd then
product in the crude feed/total product m xture nmay

contaghefithe initid crude peesisbwith aniadditionalicaialtsbiogrodicsdhe grulp product
t.h de f.
with e}be & io"roﬁerugg ?e/% eQ}g ?({)J Qférlﬁg{gg %rg?e iﬁlgogfl&% ?ﬁ@gﬁﬁpﬂtﬂ%&&e TAN

increfRRN aiySiseift ih h&nﬁﬁmdg the sidbidindd fhe cadp cﬁafedftbml pfodtitte
total product in the crude feed/total product m xture
nﬂXﬁﬂéﬁﬂgngémﬁﬁEW@e For exanple, the crude feed may

C oy ﬁh’l@ GG, é?tﬁggtt seflcBos Shd/bt &déﬁbﬁcﬁ%ly%féﬁﬁ%oﬁl%ﬁﬁtlon
at” the

begi nning’ o ocessing. As properties of

- with Cdsnldfkleﬂ eeatacthrangeditibos (fexewapipds, taAPEratERNIEE crude feed ﬂow

rte) Gt b pe o ebs UHiaEO R I acelrd Brasays bl

: feed/ﬁftzﬂqﬁod&?ﬁiﬁi’cﬁk%ﬁbﬂﬁ?@Hﬁﬁg déEééh% aﬁcﬂclﬁlﬁ |oﬁi§bﬁﬁib@§propertles

he “crude feed and the total product rray ormt
of thphmde pradnd/relatibetodhe respgcmve kplr@emﬁs&f éhegiipdieed. Stablhty of the

crudq: ]%8@(%{[' L %{d%g' 8’&1’3 IH?)Z? fz Varlo'u nglggs rgrelrg)ﬂgaet‘mﬁ from the

crudé:ﬁléﬁ'ﬂ?dthl%odﬁct hideuRhPase sebblﬂ’aﬁti@ tnafylbe eeuled biyofor Gf(ample
hal t enes, change inconcentration of crude fee

insol ki ofghoerude feed nad/sr cpe prosiuekinitenerysle ks %tﬁlel?rpguct mixture,
ﬂoccu%? gﬁ 0}' ?sg‘ﬁglgeglgg {r Hleth% }:lfu%e ?%1 d@tg odH&rn?lXR{r ,tpﬁgc%ltatlon of

I Ona CI ency o rocess

compoagntd érohedle cadle fEavtomk prqﬂuet mn&memredntbnraabmeﬁmre@f t he
crude feed/to

pr OHeREBIRiRE m;grtégg%gg‘wrgg)&’tegr% .‘fﬁagong%&n 1r%i(?llS §§“}ae feed
and/(gl{{)ﬂgpgro%&%?ﬁé'c%e ﬁ%@to?al!ﬁ%dﬁ%t RixthRensy Ydegd egdieot al

t mxture may ored and tHhe stablllty of
conctﬁtmtlpn@tf &E:stotabpnodectﬁmﬁrd: crudrdfeed/tagal paeductmatttustchnges due to

R T T T
com}tf’&ﬁﬂéloT 81Ra8taf pRMutHE tliérdilﬁ’d% fe@&ﬁbtﬂ%&i@{ ﬁﬂxt@fé%‘ﬁcﬁs to hange.

value is initially at least 1.5, and such
For eramagley thei mmied‘ae:bman r:omtamrcenmnméas thasargisplabledn |tlmcrude feed at

contacti.n i ndi cates that e C
the UGB ACPPostete 14 el EEhE St Koo RRnfiiaRRg: 1
MCH, r(%ddéﬁﬁalt@hé%t Prahe! aldombiNations tHREGES ﬂﬁdcompoﬁeﬂtahu@ terthly
be control | ed by controlllng contacting conditions, b

becog@l lesstsplyhlegh ﬂ@%@@d@/@@@/ tOtblyl)rQ@lCé siktyee. Jpgemp fgptasces, the crude
I
feed 3 8? @gﬁetgi?rogl%ct glga&?o?n o‘ﬁg pﬁases :E%cg&f %ecélégn H{i‘)ltler { drleMother.

Solubility changes may also result in the crude feed/total product mixture formmg 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
weedsaorsesit S, contacting tenperatures are contPOI/USIN04/042332

such that Cs asphal tenes and/or other asphaltenes are

removed whil e nmi nt ai ni ng the MCR cont ent g t he
concentigtien P ede feed gad tasnl e dudhenoOR PESSHIBHPN O EQyppgPents, tends to

e heyr t r

reduc!gycﬁlé ﬁ% cﬁ" oLﬁQ ?5}%1951’ tﬁé 95ta§)fs§ %dd?tﬁﬂ:taﬁg thﬁ g{ﬁgﬂg&? of"\g]lé g?g‘cess
may beh&d&tab I Hdrte)(arﬁﬁlel ﬂ&peemdfdmiﬁtmeﬁdffttm aiud@femdﬂmal Pod it heixture

and/or life of one rmre of, .t t al s. Cont r ol
may b@ n@@?ﬂaaseiq 18 ‘fcér%p‘é'ﬂ RfP%u%m%(i}a RRPENCSke i n

r

L S A R LN s

monitfred el the stibility efthe pracest) angle Sedsly and/petrade fﬁeﬂlﬁtota}rmbduct

anount,. I n so er.rb di nent nt ctln ditigns are
mixt g RAY1a ASESSE RPN+ BRpeRis Biftds & Mo e igpiciss it
ﬂoccﬁﬁﬂBﬁ‘%f héﬂ)ﬂaﬁ&fé@ $rofiftte @ﬁld@ 'féé‘dege%@ially @@@Jr@t IfBe Rlvalue is initially
ferent tenperatures al for Selective change in

at lem uaearfdeseldh Braperingressennt 1sefeln¢aw1y atahler@lrmaéosﬂaamg, thep this

. .. 0f the crud d/tora & d

indicRigs JE Pl fopf b By SEBI Bl e Chp o)

prodit 96iRATe sthbility, 5§ akeRE@BY PREes RS HatcUARI Hyhfbntrolhng
tenperature in the first contacting zone. O her

contas¢ing gendifiens; byrpdecion o satpkysts, ok iye oxlesigp @f catalysts, or
comblg:gpo%r %eréo%‘ Sﬁlgl’ll {;&trtoﬁf%e&f%toﬁ{a%tm% 9&{ 'itﬂ)nts Wﬁ&h&é %ntl%tihng

era) are’ the acting-zones t
LHS¥ enjjesdtideopeskuad, h@diroghEulf)takes fcrlmarféﬁbﬂmm,g)rmnﬂmaﬁons thereof.

first contacting tenperature be in a efro
100 sppts RbodHRCES. SORPRINEISMPSEAL rﬁﬁarﬁéﬁ’ﬁ‘éﬁﬂ[&%&?‘

asphé&ﬂefn?s W%otﬁ%lﬁis{)lha?te%& O RerP50ed IhiRAn A tairig ‘M@ﬁ cggtent of ©

rent t rst contacti ng terrper at ure.
the cauhsefeeah‘dmﬂunem of the MCR ecutack thomgh bydnogen aptples atdmréugfw

reater thantheflrst contacti.ng t ure. vi.ng
contghipe e B CROTE PR RO S50 PR BRLTeD Toaycs te
stablﬁf}ﬁéﬁﬁe ERdasRbabhrfedud Ak addlodife ¥ e or more of the catalysts.
productrel ative to the TAN and/or the C5 asphaltenes

Conteadrof epntaging thmperatieatdlailregenaipipkedn spmbingidon Withdhe eaadysts

ceso RS B R e O ASRE AT e
crudé hRdSaNEchas %@fby\/ﬂ fehitively GG pfowwach ot her For
exanpl e, irst contacting zone may include a first

c airaﬁoy%q f(rg‘)odame%rcoataﬁw enditiang piRstondplehspch tha dgnppratures

Q h
oA R e R PFL 0K RS s
alloviaefod §élecﬂ£v‘e&hﬁhgehﬁ cade deed mopﬁraes whide menmmmg ltlteesta‘lnlytyhlé' the

300 ;)C Cont act, of the cr feed in.the f
crude feddeta] prdue maxiwe: theerféuéjq feetl Cpisrsa st 0%%}188 2pn5 Atithe start
ofa gﬂl%tkﬁgs%/ axe ﬁ%% #rﬁ&tﬁl? %t % S et t’éﬁl‘ﬁe@fdré’ {n the fizQbAatting zone.

er cata In the second contacting
Othez omﬁact&;g tempetaturés(f@regample, sdvand mibemmitieoﬂm@%mperature fourth
hal t enes red ction in the crude feed Flel ativ

temREFRT AR RGP OFC 166 'SR LSO BRE T (o Eheo g after the

first %ﬂ’lgﬁlﬂg%ﬁe WAGT st dd@tablinStenfethi®® CARtAEde fidn 100-420 °C
tenperatures are wwthin 10°C. EXAMPLES Non-Timting

and @xemopd esntmcftmguprpmratummpﬁbam orange dtaaisy?é)t-IOO °C, 30-90 °C, or 40-
60 o8 'dTHS I'Gl%ttil 'the et cont%ctmg temperature. In some embodiments, the second
contacting temperature is greater than the first contacting temperature. Having different

contacting temperatures may reduce TAN and/or Cs asphaltenes content in a crude product
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with selected arrangenent of catal ysts and controlled
contacting conditions are set forth below. Exanple 1.
woe@pasbs on of a Catal yst Support. A support REEUS2004/042332
prepared by nulling 576 grans ofal um na (Cri terion
Cat al ysts and Technol ogi es LP. M chigan Ct
relatind tonthN wdiprahy Copsrhabess gortant dithaede feéﬁao B Setargxtent

than tﬁﬁ H%g ﬁt o%l A‘N taﬁ&/%r 8¢ %}%@%ng%?%&@h%ﬂt l?ﬁn}i@?e n'the fﬂs& hit¥second

ur € Wwas
contadfing @b@étamrds; &e mﬂleaéme adrar eﬂthﬁxel@xeermfeﬂah dR&. 0C, and

h I d 918 0C, which 0
offoa e{é%néfp?éarsi‘é%wgwmé? IR ot ety AR Ry op3 fourth
catal)%sﬁgﬁnd-rehs%sf_ﬁlﬂ gdﬁ%ggg YRR ﬁ@m'o@fe@@aﬂawsa%)@eg&%a%rein.

fnace terrpe ature was rai'se
The f&dntht e GEpeyaure ndy hedlfi0s’C aridhe benontl ebutactimgt thinperature

N R
and/ogk&glel{ﬁt%gal%t Q008 rRFRenYer AR %o@k&&ﬁrﬁzﬁﬁt v@thqgggthgxr @Ryst(s) in

al um na,” and 0.9781 grans of theta al um na,
the saendletractingenbynay resull inlgfeatea tandPAN Ehé/os @p psnhaltm reguction

... sur e .area of 1 or
in g R T vte b PR B R Bt TrsGrms sroce
feed Wh&rhth@ fff?ﬁ%ﬁ@e&fﬁﬁ%oﬂﬂa@t@t@hp@ﬁat&@?aréwﬁﬁﬁ nO66. 7% of

he total nunber of pores in the pore size

d| stribution having a pore dianeter within 85 A of the

mm pore dianmeter. This exanple denonstrates how to
e a support that has a pore size distribution of

atNbeBflitidgSOAnd dfRappodeepirati@n sitalstlprgpantorsf arddyytams
al um na. Exanpl e 2. Preparation of a Vanadi um Cataeegl %rth
O

with Fﬁwt?ﬁgaraan@émén@ffétabisﬁst%nﬁSGW‘SFPWWCBH%‘H} DSGF

bel ameter of At Least 230 A The vanadi um catal yst was
prepared in the foll oW ng manner. The al um na support,

Exarppledar Peepayatidre ofize Clatedydt Ssippoite A suppextamgs| mem,red/\l@smulling

576 SRBBAT BUTY LT G e B g MR B Michigan,

U.S.4H m §8f5 H8hOBf #alr Wl & branfd d31R4al hitEic BOUbI Pm¥RSes. The
2.27. The alum na support (100 g) was inpregnated with

resulniigmuﬁedamlxtma wanr eaaueéd thnogghlauk.3 dinilobedé diefpdate, irfed dpeveen 90-
i occasj onal gétatl on, dried at 125 OC. for .sever al

125 ‘}%amé thegcalcincd it 8 o-rduciyteswins! i6&>P grams plgh raleinegupport
with b GRdl éﬂ)g ?i@fn@k@f 3F 1§PAL afhﬁ%glﬁﬂleg% g@éla&‘ri‘ﬂﬂ@ Lliﬂalberg
per gram o

cat al yst, ng support
fumaEaeThaﬁﬁdademmpﬁraﬂuySWammeé t OG- ki (){)é’Cdmsar A iSchotursy and then

held @ tﬁ;@ T, rre% %é}ﬁar%;g ggﬁdgg%éxgrépﬁéprg?ﬂﬁa\ DAL 1 ?ud\ég | p%gﬁra% of
supp@lﬁcb 6a03NEhnY of gﬁm%{"aﬁfmlhﬁ‘% doi rarﬁygpﬁﬁhﬁiluﬂﬁ{aeé 0D08 grams

pore size distribution of the vanadi um cat al yst
of deltadlumlpmraad @i 998 tgerma it théta alifning, ok deteemined ban-1pp ddfraction.

The SEpBRT i SRS ARoRL AU T T PO WIURG OF 150 Pae” The
supp¥t hid & pPRA AN RALEIEH VAR Bledin ke di@ARter 8BI3AL, 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
wooodelsemst 230 A. The nol ybdenum cat al yst waBCT/US2004/042332

prepared in the followi ng manner. The al um na support

prepared by the rre‘tfhod descrl bed in Exan'pl e 1 vvas

in th@follbwlﬁg ﬂléﬁﬁ& Qfle aﬁ%ﬂﬂ %poﬂ é’r@p@é@B‘? th:é‘method descnbed in
nmonoet hanol am ne (MEA), and 6.51 grans of dei oni zed
Exampie d r wapgRspgRatedsWith # yanagin @nmggatwomp@aena@ddy

B e T Ty S

wasﬂv_ag. 5 36. The sol ution volune was adjusted to 82 nL
L
solutgp%g d%r%ggﬁg 8; ﬁ‘[ o&aﬁgﬁjzﬁ% AMr‘%folﬁ 8’1‘?&?& gab f@gé a'l B@urs and
rred at or

gever af hout s, then ca
then @hlc/88 0430 T fof 2MHoufsS - ThEhesul a‘teﬂm c@ﬁbﬁtﬂe& 8104 grams of
contai ned 0. 04 a?r anms of nol ybdenum per gram of
vanagdigna [ppsgramgitcatalyse it tha balabed bringsipportt Thyyanadium catalyst
bde tal st _h txi t
nod JRUESHEMBISEO Tl B pBRBLE ol L DU B 0 9

cm3/g Fﬁ{dga. suﬁade @esof fACE%/ar ealdafondlly 6622%1 of dddbtal rAbdrvf pores in
67. 7% of thetotal nunmber of pores in the pore
the parestiq Geftipuone! the ganadiupy aaakys hogrdoys diagieter wﬁw &0 Aof the

{8 thin 86 A of the nedian pore dianeter. This
medﬂh%% eglgf\é%nonstrat es the preparation of a Colum 6
mefThis exahplleylsmoharatafsghapmpmtlem gfa Gobtun Huostakyst having aapore
: di.an di ajreter of at as 2 Exanpl e 4.
s1ze Ek?é‘fl W agpe a%‘?ﬁ?ﬁ&?é‘?‘ﬁﬁ?ﬁ %a§t§310&t al yst having a

Exaﬁ?[ee.’» SP?eﬁaBtﬁ)tnr 61*33"1}3/1@”%&@‘1‘191 @a ik ARviRe 2P He MR Bisti$hution

enunt vanadl um cat al ySst was

Thﬁmolab@ﬁnunacmlmcms

he et hod descr i bed. | |
e SR A B B RPERLS o s
in E}Sdihlldplé I s E’fhngxfégﬁzﬁé’d A%thfaGhbl9¥Genu figrsdnatioh véluon. Weise
e i ni ng 14 grans of (NHU MO, 3.21 grans

molsﬁ)ﬂemmnpmg%logrsamowas @%pﬁsﬁérbyg@mb@@pef&%egr%me@)

(NHgél oﬁ g§ \%a{l mpgwn%& rry %‘ﬁ%@éﬁ éﬁn%ﬁms °

monb&ﬁﬁr&ﬂia:ﬁlﬁe EHEQQ, aiitd. 51 gllaﬁfmif dtioaizedfwatdneo oot edsiurrif h€he slurry
heat ed sol ution was led to room tenperature

was b@é@%f@ 630Ut dwdgt%a%theyolwnﬂ baibagied seintigjt ‘é{ﬁ%cwﬂed to
room ?%ra‘%rg thg gﬁroq’% Qohllt % \%H SZ%j YR s?%l)uhdﬁ\%hﬁrhé Whs adjusted to

ti%on and® 8econd i on \iere co
Szmﬁfthdelemhecd%@m zed wat er vvas added to bring the
conbi ned  sol uti on vol une up ield the

moll jHeEming PRRAAAA grﬁ@?)e\gmmpé%ne@ﬁuwﬂbd mHgbdeny® na
impr}@%gatloﬁ%ltﬁg&?t ggcli ﬁ%rtZrhoTups g@ o?&g%gﬂrggﬁgp& 'dﬁg)i at 125 °C for

seveR Gask OdlthdHal @hddoR 480 °C for 2 hours. The resulting catalyst 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@omsasreesl, per gram of catal yst, 0.02 grans 0PCT/US2004/042332
vanadi um and 0. 02 grans of nolybdenum wth the
bal ance bei ng support. The npl ybdenum vanadi um
total agpRryefPoiesdn shawpare sigp zlzc,stréhlgxonw@ the ipalyhflerymacaielystdad a pore
T anpl e denonstrates the
dlame{ég%é@g ?%%eogft@gmggg ﬁ%reéﬁ érﬁ?tg{( and a Colum 5 netal
c aTB:Is)esampla\dlem@narmrthe pieperatds bf & Dolunan6 wietd) catalBthatng a
pore. dianeter, of at, |east 230 A Cont act of

pore élze.dtﬁérébqﬂ@@dwm pedigp gerecipgpiys phat 9&1”{) ar r eact or

1stabuad)th aDdelliail lﬁ’ere:Biaahmr obAdDm&t 2Bﬁﬁm9”ﬁheby filling
ce between the ther d .an i nner Il of

oGS R e S LIRAShE A e a1 dune
suppﬁﬁopl‘af)drgd byHRNIA&hsH &@&Eﬁﬁé@i’nsﬁxaﬁiﬁl@? Msel reg%ed witfed)

1icon carbide is believed to have
mol}&)dtlalry/wwdpm prepregestionrsdbition m)eega;rqgl@@sfgllm dAtf‘ rstrsglutlon was

mad B B Ginare. EhBinn ot YRk Flokr 3 A s of SRSl phcdeffyor 30%

hydrbﬁkﬁl Ii'ﬂrdyhalé GHZ'OES Q. M@aﬁi@ of 8ohb&HaMIBine QMEAQ”%@S‘ 28 Eﬁlms of
reactor. The crude feed flow to the reactor was from

deionined wefsr tof fotthe stuenct Gre slwry wes heatedoion 65f°Ct wrdil desselution of the
.Sl i con carhide was i,tioned at the bottom of the
solid, gbf Bt b i o EieoRRElsb R Serdhst - A bot r om
C apadeysiid slution Whs GdR It ofibiiHg 8. 5742af§8) VOBS), with 40 grams of
positioned on top of the silicon carbide to forma

deiopized waier o hecaBist sjutarand speendsolutiom e eembined ard suffeient

o8 P4k B Rt Do LA £ e

- molybideguraivaiddilat irhpnegﬁmwnrsghmono lThe divaiind eas Mmlﬁrbgﬁatéﬂ)wﬂl the

of the nmedjan pore djaneter. The

bot t
molytbd run/yappdiing gsprgt%%n@l%ny%&é ﬁ@rﬁ% la%{ins ?y%znswgw%a%mon

. drleJ]+tq|§§|°C%f se¥ER (9!ks Qa%ggqléﬁséal 1 :ﬂ 4}3 %'ll P&, b?h@ﬂssﬁ‘l?ing

um na suppor e ca |cone car b1 d

catalfpcotitatnet fer @R of\esalpssd. 02 gfteﬁis @ﬂwh@cnumfanti I@e{)?bgfam@ o
contacting zone to forma mddle contacting zone. aly
molyhdgpire, with fheypalaneebeing piertsiThe mplgbdenymy vagadiym gatalyst had a

pore E%gngzs?n@,?foﬁ V%%te&{aﬂgg Iflarete'bf %{(ﬁ& 7% of the total

pores Int pore size distribution having a
polbisaxampleelemanstiates tﬁdpﬁparfatlbin of a€dlvam @oretal dnda€ibbrmn 5

dl e catal yst .co al ned 0. 02 ams of ni
met%cﬁgly ESFP WO HEH lﬁ’éP’V‘ﬁ‘raa‘ﬁ?‘?)‘g“ Boe shgragrer it o230
A. the baI ance being an alum na support. A top

cat aI yst/3| I | cone car bi de m xt ure (42 cnB) was
noki ¢cl ; piabystsi p%gtub@laerqagtor with a

) N Th t had
Cen‘fraﬁy Bodic e%&ﬁgfquac ¥ r?qu?ﬂrh%ﬁd mﬁéfa?lﬁw b Bimddie? o
tempbfifurds B ol aaéd?eﬁ?st%e@4THé BBl belTba BARUATBDNin g U Bpace

catalyst, with bal ance elng primarily a
betwgenthe rﬁ]aermmgﬂ rapd an inner wall of the reactor with catalysts and si 1con carblde

(20-grid, Stanford Materials; Aliso Viejo, CA). Such silicon carbide is believed to have

low, if any, catalytic properties under the process conditions described herein. All
catalysts were blended with an equal volume amount of silicon carbide before placing the

mixture into the contacting zone portions of the reactor.
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Silicon carbide was positioned on top of the top
contacting zone to fill dead space and to serve as a
w@e@hoeteogz one. The catal yst bed was | oaded i nt BCHUS2004/042332
Li ndberg furnace_that included five heating zones
corresponding to the preheat zone, the top, m ddle,
antheatdeofped glmf@tthmgeagt@wg$ framdthe ke efdhe martonppibe bottom of

The c lysts. [ ' i us
e Py SURDH LIRS SHILOES B phbASAYE B, SeR R,
bottday SlippeRN AgBGtdn taallyesiliontcatiddgianres? ain’pwisiditbhed on top
1.5 liter.  of gaseous m xture per volune (nL) of total
of the gifigenyearbidg te gq,rw ot ernteEiag repe. c bambeitpmy gatalypithagm pore
. .he. f : o/t
e A I SO e ISR 97 R ot o
poreoinethe foreaire distdbitainthasing20sbre diahmter vithin 26 A #fthemedian pore

. holding at 204 OC, the caontactin on wer e i ngreased
diamigsr SHERTHAT G tonBtoRsd B0 GRFS 4t TRV EFRBEnd § 0o grams of
nickeg ?@r in Rt Mwit (18 bARALAEdiAd Sn A0, M6 ™ nt ai ned

316 OC for” an hour, then increnentall raised to
374 0iddlcxae BF)iliovmr cafbilomixtaredShehd) wes BRiti@Ed foartor wbthe

botaghirinihEnBe Rt & TG RO GTA L. AP S BS PG o 2 pore
size 8iB@ibtAbA with aYRXdi&PpNR AidndtdrRifOd. A WABNGH1 2P Tdhd dtA Aumber of

oven at a tenperature of 93 0C (200 OF) for 12-24
poresigithe pets sizsrdistribetioarhagingfacente Higuetay witin 26 deefithe median pore

. S | zed,.in Tabl e El 7. The. crude .f ed
ciargP A s P Budined 092raml BV FRGgRS of
molybléfing Pert iemTehaBist, 2@ thethe balpn@WBiRCAH dlgmznappdtt.ddl e

contacting zone, bottom contacting zone, and bottom

suffep eatalystsildcane seibisle minHEe (12,68 )MESPOREENbLR e
middééaé&t%%g 58 e T ¥Brefi %3{?;% é((ﬁfte?cti\%g ZbhE 'Pl?%ﬁ%? %&\gl)@{ hW, %}5(%? §lie -

cting conditions were as rati
distribytiomoeith agasditmpérh dimmatetefflO2 . mrdosdntienkd 004 pentsedct or

o5 AR RS St st

suppeANt acting zones were heated to 370 0C (700 OF) and
mai ntai ned at 370 OC for 500 hours. Tenperatures of
t h8ilichn ewbislsaspositignedberep et the toh sontaciorzezase tb Alldead space

mai nt ai ned,in the [ 1 i n equence, -.379 .0C,.(715 OF
and e G St 2ol TP el SR TAERY it A g aadsld Rtk that
inclddbé five Qo Zoh&Acodfelpdndingi8 Pkt rekdas zom) theltbnidAk, d bottom
(742 OF) for 2400 hours. The total product (that 1s,

contadiag epurseatpt thabettommupriet) exited the catal yst bed.
T > : ‘ L QUi
Pnd gétagstg Ql%geus%tltli#%ﬁ# éﬁ{éé@gﬁf% ugédsgélgs 1 x%?rg rO!,E 5 S'ﬁieg hydrogen

1
phase separ at or". par a

sulfilliral 9Pvaltigidrys oo e dicadniabting tdies at aithee ¢f 108l lick ofipskeous
Gas input to the system was neasured by a

mixtiegitt FOREIEAMTQIOF (tBlSatit (hopard v e IHEA S BT the
Volu}ﬁg oftc gtp ey Emﬁgﬁfa%ees J)-E?%e Snl®inB Z0RGher reased to 204 °C (400

peri odi ly a eterntrne a wel ght percentage
°F) ovkr thopomditek] @208 RE far Libeurpr Aftacholdihpeat 2@&6UT,tthe tansdotidg

are averages of the determ ned weight percen s .of
zoneE BiSHOREIE RS TRATBRB R | ,Sf et 8a s Srdfass Zacper hour
The J(ﬁﬁ’éc%in% zeﬁé:?' WRre MmaiftSinsP ) 61°C AR Bouk; theh Shcfe: 1y raised to
product had, per gram of crude product, a sulfur
370 °C (700 °F) over 1 hour and held at 370 °C for two hours. The contacting zones were
allowed to cool to ambient temperature.
Crude from the Mars platform in the Gulf of Mexico was filtered, then heated in an

oven at a temperature of 93 °C (200 °F) for 12-24 hours to form the crude feed having the
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content of 0.0075 grans, a residue content of 0.255

granms, an oxygen content of 0.0007 grans. The crude
w@e@ducteethrad a ratio of MCR content to C5 asphedT/@Rm84/042332

content of 1.9 and a TAN of 0.09. The total of nickel

and vanadi um was 22.

t he
propestiesyuynaiagd ik L atde d p ﬁ%qh %(g%éﬁ\%‘i\{ Was gedvéé iRfor@f the reactor.
t
The ({8 BATRRH HEGRA B¢ ?é%‘f‘g?tf???f?% SHRACHES Aol s onfing
zone} btiohrecdntpiag adne; endbottdie sagtost ofsbe tvedior.| The gubelted wed

contagiRg wih Gah &1 BB in B Peaane B PUToEm SReroptrLhs
conditioE werd as)foﬁ@v(rs i BRY Wéﬁen@fas e ‘éfd&é%écﬁ;ﬁ@vﬂd@d td¥@e reactor

contacting zones described in this exanple. Plot
was 2BeNmpe<2006SCRB), Mﬁr\ég@s WA sk pressare Wesk dRa AOLH Agsi).

ones versus hours .0 acti.n d
The i aopieetne fuet Bpre Hplseie 37 (o3l Fa R B Gl Laop for
500 oub®] TnhdeYat@les b herthide ChifBetidg ¥ ¥Bdreaher iihereﬁwdt@atnheﬁﬂamed
zones only changed ap r oximately 20 OC. Fromth

in the fllawingdeguencab? 2 YAGTS °F) forag0 poarsi addhen3&s1G Wé@ SF) for 500
hour% glgeﬁl 3?@ gc (?%tg bt y? I1 %(fqt lfo\ﬁrst ¥nd {l}e%l?@ﬁﬁ@:@%% f}fi) tﬁ?ﬁhd@q{ours

300Kk 360 grddact (Bhat &, i cﬁtﬁdiSprbdncl aN@g4s) @f{ltﬁbﬂhﬁﬁ&ﬁtﬁl}&i bed. The
operation. This exarrpl e denpnstrates that contacting
total prastugt wentedusedinth agae ligaidnhoss scRarpiong Iy ths gag-lighidseparator,
i er
e QRO AL B FALBROR LB Bl b
was dnbaiuradkhy(a massvﬂdvh cantrodldt. a@apﬁn‘engitharsmtem was measared by a wet
bet n 90-180 A, with.a ast 60 the to
test R ekhegiugsorradudt fvas pert F%l sa}“?la‘fzﬁ‘i{%’( %qumwmr Rgceptage
of coﬂﬁfoﬁer‘&k BBk @Fudd drbdudt. 4 PhdyeRhlis G dRE b dta BRI titH @R hffed

control |l ed contacting conditions, produced a
weighopertentrgos at conpraienisn lruideepet o dins peapeHEEs prodnanarized in Table 1
ongfgsured by P-value, crude feed/total product m xture

bility was mai ntained. The crude product had

r efly gVl N able D UBe Bruble pNJdbe: Hadbe& Biram b e Brastubd, ukulfur
content, and reduced oxygen content relative to the

content 968.0p &b eramphit residul €opieni of P20 o&xﬁ@mmw@rg%rh@%@@of 0.0007
d
s B MR FRACK VST IR 5ot 0 o
a TAY oftiR09-cElk: Mt bf RiskelGadakystism Wa2Haweppm. Pore Si ze
Distribution with a Medjan Pore D aneter in
Bel Debyesed ﬂps@t'«wstsrwsrerdéw ;53?6'5%%% ? &%k@{ﬁﬁa rage bed
temﬂggﬁprlg S%Bn’[g? ¥ o@?@ﬁﬂ%{lﬁ oggfl Ofﬂ’i@tcﬁﬁfe' B&H. Zﬂmalyﬁﬁﬁ@ésmy be

separating the to
corrgdateditocthe samtbenatiecd thd caalgdtyred.nlf is beievedithat m@dajyﬂt lifeer e

e SR S P BRI oAbl L A 88 e
") TG rbRehnt l)f)fﬂetcﬁﬂet}@ed ﬁﬁﬁé St 26N deb@ibe@in fis denple.

reactor to the bottom of the reactor. The reactor was
Plot 36 re@desents metao'etangABtToqrf thethtdeecohitakctingvzangs wensashqurs of run

I|c carb osi tione orto
time gob PG Saib Bl DR prouppaid ot - OV a
majdtRYy @f 8 thrSlink CAB WABW diehdBontddfifg ¢&iks GRly) chéBfed approximately
positioned on top of the S|I|con carbide to
20 °C. From the relatively stable WABT, it was possible to estimate that the catalytic
activity of the catalyst had not been affected. Typically, a pilot unit run time of 3000-3500

hours correlates to 1 year of commercial operation.
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forma bottom contacting zone. The bottom catal yst had

a pore size distribution with a nedi an pore di aneter
W@R00sAFWs8 Wi t h 66. 7% of the total nunber poresPCTUSIVE4/042332

pore size distribution having a pore dianeter within

32 A of the nedian pore dianeter. The bottom cat al

i ndhiseeampledemgnatraesihaironiasting the cawds feedwity roaﬁﬁat@%fst having
T
catalys8 hawag a@@fei dizendisteibatiort with afmddien et Hiametarih a@zﬁﬂg@g)e’mfeen

90- 180 s oosh SBC af 8B BLimoeriat parea mbiare g otioution
havifig & Qflafaﬁeﬂwg%n 44 A Bt g@st rdi’i%'lK u]:tx;rg i &l wﬁH Qpﬁlr'olféfd

por e pore size |on
contmhtmg@bedltmnst, pradu@dl Atotd] prdvichidt mnluﬂed ﬁledmateqireduct Ths

d 0.0 f kel 0.12
meal B bR b oo SRt Bl s i The
crud® 9&@@5@@%&&@ W, Réduceil N80 Be e&ttattdedm sfet Edrdif hnd

onh top of the first contacting zone to fill dead space
reduggitoxygen eonientaglagvepioghe emde red, wmﬁeﬂcacacﬂqesqontﬂed anvhthe VGO

conti 8 BB PR St R e A B B e e

Exainffle 6.00bRGCt Ha @9&&@Fee’iﬁWﬁMw@@ét%§W Havea Pore Size
crude (Venezuera) havi ng tTte pr operﬁ es sumar | zed 1n
Distribptian withsy Median Rexe B ey i e B e 994801Aqr The reactor

appa%—%tﬁ %& %ﬁ 5&3@93&&1@0 i 8 r%g{l:tg gg}c%ﬁ%ct% %%g)aéegglgrs sﬂlgrpﬁhng
mettidpmettiod of sdépasating algd wtal pﬁ&ﬁcﬁﬂddﬁeth@@ af masyzignhacidd product
Wi th each of . the catalysts_in the presence of hydrogen
werefhe sameas despribadiip a%i%o@t Baghecalplysh WaS MUEd Wil a3 pqsel yolume
J04g:99en gas to the crude feed provided to the .
OfSlIr%eoact i e 160N n3 (1000 SCFB), LHSV was 1 h 1, and
p r ébs mmée xfmi fovotoNRardatdt Avas fipsi t)ne tophef theweactontaite ibotjom of

o

carblde wta@%glﬂen&pﬁ% WeRtioth bM@B rdad i 8880k andly Lgapeﬁd A Bottom
the follow ng sequence: 270 0C (525 OF) for 190 hours,

cataliyﬁésm@a@arbcie(rse@r@ K30 ¢wt) wasepoisisioned on tverofsllesslb@r(cemde to

form by egtiignigie. AR bR iy 50 hBSR R iut i o

mediah @dricdiagztet €01 278, WiIa66.9% enble WAS raaber péreslindde pore size
descri bed in Exanp le 5, Theaérude product had an

distrptipn favimgnpere d@ameterawahlar% of thgenesiign ppradiametesf The bgttom
S R G

catalgxty grith ; thd)oa&aﬂﬂ:e gelagsup;forNGO and 0. 378 grans of

re i due. Addi.ti onal opertles of , t he crude product
tPp §tte@ t?%#lepﬂeeeb e e Skempryas p@ﬁeﬁmcﬁon top of the

bottcgfr‘ GPIF[%tfngtzSﬁe {m}mQ%g:ctz)téﬂ%urg% Er 44€d, ecectgal ilgd Eggre size

catal ystS havi ng pore Ut ons
dlstrtimtlen diithrmehetian pora disarsger dfd00de with661 B0 oﬁt}mtoduu aeba of

o S s OB TN e
diamfe®r 2ThY & tc‘ﬁta'iﬁ?uﬁ[tﬂ@& @t039g§a19§ of ﬁ‘i@kél 18 6. 1068 5ns ¥hbEbdenum

resi due content and
per gram of catalyst, with the balance being alumina. Silicon carbide was positioned on

top of the first contacting zone to fill dead space and to serve as a preheat zone. The
catalyst bed was loaded into a Lindberg furnace that included four heating zones

corresponding to the preheat zone, the two contacting zones, and the bottom support.
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content of the crude product were 99% and 100% of the

respective properties of the crude feed. Exanple 7.
w@omsacteef a Crude Feed Wth Two Catal ysts. TPET/US2004/042332

react or apparatus (except for nunber and content of

Bt cniloVerngewan) navmadhe propaster sugrpes e Gl 2. FIG. 9, was
fod to?l%é@%ﬂl}e%%&&d g IRl ?yﬁ@ {m@ugfhatﬁs ﬁsheﬁ%ﬁé lt&?d

A crude feed 10 crude) having th
contad@in@pent, |bestomwmmmmgﬂonenalﬁbﬂt@rmuplppmof 1o, remgr wa Ctl'@de

the t Th de feed h
i L TEeta0 9L Lhe Tepetor, e, 0 Leed Lpnee 1 ou
conta%?)gtc%ﬁ&ﬂtleﬂs GOREs MKy 4t PHR I dRIPRA a@fo thé erude deddqfrovided to

contactlng conditions were as fqllows: ratio of
the remmwgemogm /m% (itmo SCER)E uPhSéawm bl clendd presSEFREVATRY MERa

(1014%@1%08‘1 r{l\/}}/;g C@E@‘fﬁn% B%@e yver eél %1 tg ZE% n? éﬁ%ﬁj Fg ragc:g I;ﬁ'ﬁlﬁamed at

260 *BR5E) 115 3628 7 Hok£ "RAIREA et 6f B63IW0 Goﬂtﬁ&‘ithfo)les Wetecther
run tinme was 1007 hours. The crude produc

increzaod myainfinask m@hemllawquawrsa%j@ AP5Zgr EM%E 98%0% then
opf
288 gg %cq‘ﬁ:a{%r %%; ’cl%en e #?S%Fi@%f@éomg ia}]ggﬁ%gﬁ@ ef(650
°F)foW‘l@@H@nﬁfsf&@t@%hﬁﬂ&m&bﬁlb‘b’dﬂﬂrwoduct had, per gram of
crude product, 0033 grarrs of sulfur, O 002%‘8 ans of o«
oxmagéwal Do eyfishibe Stoceend Hte el g Setse i Example
The c{&d%' @{ct gﬂfjﬁﬁ élﬂgefg! Tgﬁ[ REDUDERd9h a‘ifélﬁg&AP(jgrapft?@ﬂ ¢2.5 during

are in FIG 10. This exarg
procesiin@ NBhe atiéspodatt had)yeagrdnn gf ofude hrodoet 8602 % gy of jsulfur,

0.0034 Bramel O £3p. Uk Sk oh Ry 80 DR H Rt Rt
prope"i]tl Qﬁ%ﬁ@&u&@%odﬁctrﬁéj}iﬁ@djlﬂPABLE%'nCFIGnP sodi um zi nc,

pot assi um content while sul fur content
c cslﬂmemammm demensirdige thab pensagtingfthe erade fagd @ﬂaﬂél ﬁ%tﬁlmé tgving

%. and. 103%.0f the.r f
pore gt djgrutint BRRABTpEngrolg  EERE Tl KGR bARRER DB 50 bidfuced
a crud ﬁl’@d&@ Wiat Gad akdtubeSY AN BBedREd Ni/VV’EAS tantant G}mdtaaedmaeg oxygen
ditions. Each reactor appar at ex ept for r\Z
contenu mtiemveafndh%mwelﬁﬁs pfthe Gﬂidﬁcf?qdn@’ ue caniept gy B Pst
MR T e
feed.as descrl bed in Exanpl e 5. AU catal ysts were m xed

W|th Si I|con carbld
aple afa s s Boe GoftEF fgbapetos
(exceb%agdrglﬁhl%g{ %n-g%n%lltjgﬁ Jn@zﬁ:@ing &&W:SB REQUEH, BRGHl HBEEd@ separation

rom the reactor to tthe bottom of the
methb&,amﬁd]:rproﬁudt lana‘;\ysm'; anbicael yaiemlfidisg metheddvese therremigas deseribed

ach reactor to serve as a bottom support. Each
111E}ia€‘é’§ftér had a bottom contacting zone and a top

CORL A 1881 Zatfl% cﬂdte)?ﬁavli he prcPewtids/stinkiagioe®inCabi BEFIG. 10,
m Xt ures vvere | aced in e contacti ng zones of each

was fed ac thertop of thie a:cme)rc dhp puele\ﬁmd finsad thepwel thaprelgst zone, top

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
worwsloemeed i nto a Li ndberg furnace that i ncl uPkeTuszm4/042332

heati ng zones corresponding to the preheat zone, the

two contacting zones, and the bottom support. In
ExZhptmdgproducindanavarage AN okde ho ardar werage API gravity of 16.2

catal yst/s
i e S b Sis PRI it k£ EalEill) o o g spgiupe. 06
thpnﬁl 6f xi8€d&nd Baﬁtpgmajflp@fasﬁama ITieterud?. p”rédﬁuog hadfpedfram of crude
bdenum ans of nickel, and 0.021

prodpﬁoé eess g@mswf ﬁﬁlﬁirhé OHA BEmSO T8V B Qlﬂ@%ﬂ%e‘%}égﬁ ancAO 401
gran{va%tf#)s?tﬁ%. ) acfagt; ysyﬁfﬁgémeg 60Me CAIR ﬁ@a&& XeWsRaGd Fa618); in FIG.

ving a pore size distribution wt
10. a medi an pore dianmeter of 180 A was positioned in the

PR G TR T B B e
catalgt&ts gﬁore é’i’ké Hasirib%uQeg mcrangeeam FHPR PES bR cfu@l@ lpsiRe: that

grans of gamma al um na per gram of
had qupcxrdt TAN, Exeaimpd:cbtoga,l calnivom sedioing smcmdmmmm ookl tvhile

st SAAEE ER) PG i PRy B e 7%, 945,
and m/@bpth@%gp@ah%q&@ﬁmémhaé trug@teallyst included 0. 143

gr ams of nol ybdenum 0. 04 rarrs of cobalt and 0 021
Examplan8-Hl. Gonts rugle ‘ o , . g

var R AR T AL LSRG 06 KL

contdhi®f BB tyhiheHeney pdagh atlysesl fidieg ﬁﬁﬂﬁdﬁé&chﬁothfﬁ&oﬂ@cﬂ separation
contacti ng zone of Exanple 8. In Exanple_10,

t
methed} yslragh uda Predpst ar@évseﬁe‘g%rﬁ rﬂk?eiﬂtmwtdﬁ@rtb@é lreﬁmiazl@ Pl
catalé&g @vepgo %E{?ﬁ'mltheﬁﬁcm Cééﬁ{jaa%élpﬁg ?étodngf;f}eég%rs? r%? Q{Eﬁde to 1

part Extalyptlvmlesd dtheswisel neiddatddn %ermk@etfd@:hﬂmﬂz m]nrokgl each reactor was .

fmmptgt% ?(ltﬂnyﬁé%%qlalﬁt%{Q ?9: hg g{)%éfﬂq%é ﬂ"‘,%tg%{tgrn 991 } was positioned at
the HHR6R @eaaﬁrea&byﬁﬁs%msw BB &gb&kyaacu Irésétyldlgsa, a Bffom

gram of catalyst, 0.09 grans nol ybdenum 0.
contaptingwond anyd topl con@nung)zm M@atqéwgémnmwbw nhixtures

werecrg?%?ﬁ)}gﬂ? e5op aghﬂgg nhagacllhrg%) u?r 51 1i(§1e ﬁé%fgwgs positioned on top

of thB @y ddnede@itlg izBnd 1oefill @dhdGpadeamtl itd Ser?®Aa prEReat FBhey kRO fBactor.
catal yst was the sane as in the top contacting zone of

Eaclaeagtpl wasloadydjato ¢ Esbergduvaeesthpl ineludecrioucheatingfzones

AR e B B R
t hn Exam&ﬁe f8ﬁﬂduﬁdalcuﬁdamﬂbfb@enﬂmhi;clliHi‘vthﬂansf/diEccﬂf @pigdé mesture

ized in Table 4, FIG 11. The crude feed was fed
(48 Q%)WéPP%Bméﬁd ipile bestom epntaciing pene BaeLAlEY inclyded ey geam of

catalfy?t?g.l% gm J#}ﬁ&yg&énhﬁfo.@ﬁ? I@Fa"i’ﬁs 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

weomsacteesl wit h each of the catalysts in the pPEFERE4/042332
of hydrogen gas. Contacting conditions for each

exanple were as faoll ows; ratio of hydro .gas to )
C D dsamels:P» g URsAIo Reh MRS S SURFET RHlCUD SerbRieppi ure
(48 c@%%@sggﬁgﬁ nftﬁg@sﬂmg@ng{ctds%gghegy §Hhe hBsin&t l%oi\ﬂﬁg%%mn/coban

uring the first
catalysoinchided 0448 tgeats oiynolyhdertuing 0.043vgzaresl of eobaltOare' 0102 lograms of

the remaining contactjng tines. Tenperatures in all
Phos@@ﬁ'fsa‘@tﬁ?% bi‘%ﬁ‘%% Wes @i‘%ﬁ%a YEPPES0 OF) for 500 hours of

C oL RAFHdREum AhtaBst/ 0L OHPide nlik@rd @mﬁﬁfwg B6Ssitidhedlih the top
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v 0 §670 OF), held at 354 0C for 200 hours; raised to
Xa“é’-g% 0C (690 OF), held at 366 OC for 200 hours; raised

t Qnﬁ%m?@ 1079 Q6lybabrintlcablyst a3 deéeribed inl®e Goheshitscting zone of

raised to 3é5_ 0C (725 00, %el d at 385 0C for 200
ExantpdesB avas ntived with sidigon earhideiand pegtipraddn thebeh comacting zones (60
(750 0C) and held at 399 0C for 200 hours, for a total
contacting tinme of 2300 hours. The crude products were
pehiRxdgdd 11y aanatalziadd molybdemmvinivkelloibdlydtgidicogecarbide mixture
upt ake by the crude feed, P-value, VGO Ccinte t,
(48 cpkvaneostinged i thedefomapgiastinpnentl ne APeaaged val ues

iy .
mols Aoy B ARG chGysPinco8a Gt RanPORAALS, BOPLHRRD bl benum,
0.025graivs ofingkelpd a1 pepmesigrbstlioons, vfithPhe/bdlansedieingrdumina
crude product ("P") versus run time ("t") for each of
SUPPPhe catal yst systens of Exanples 8-11. The crude feed

fll Zﬁ ol DRhEE falRbsiiess Earﬁidfé miRhed 812145 whé Bosikded ik top

6 represent the E’-val ue of the crude product )
contesbih@izored The nadybdamimenptal s vais tepesamserd imiheriop pentp@ing zone of
B ]%gt gl yst systens of Exanples 8-11 respectively. For.

Xa380- hours, the P-value of the crude product remained
of Calde fR@Sthe Mérs Emtfoﬁlﬂt(ﬁhlﬁﬁ' Maisdo) Was Glitefodatiiph @satéd ilan
In Exanmpl e 11, the P-value was above 1.5 for nost, of
oventah a tamperatiieet 9At°G REO ehnionf 22 dopsio forgpthe kadedyed f%r
I : e P- . - Vig| f
a8 Eidiing WiGbod B EntfiSibutn TRIE LRE 1T, (e (R feod was
fed tb BRttop bethe remdeoriie ditse exangdés. tTheakudedied fieded tiraughvbe preheat
stabl e during contacting (for exanple, the cruyde feed
zonefiog CARIACTHIFFORC SRASRPHEFACRG ZQifp @R PRfiGEn Bipppst of thgreactor. The
crudErebd s c&ga&,@&v%%% Qmé H&talggﬁ RS Hed B8 MRt dken gas.
constant during significant portions of each'trial,
Contaotirgmionditiofix fomeheh &Omplewedsias folidves: Ratiabfleydroganegas éalcrude

feed g EoniAyog ks 1RO (mIop0 S E RS et T B
syste%?%ﬁs 69taby ?1%)(1)3{7?259”‘1HSV LWRAg2 PIESARER BE fily d0@ESIS 8AS -

ots 148, . 154 represent net hydr ogen upt ake
containg, anddhdmylowereddetlithly” faréhecremdiniigeantagting tisesh 1empelgiires

in el P e 147 o€ GPUa Paed Bt SLERTH R nsERh bours.
the t@hpetA s hP Il SomB&irgofed RAGRoRRIINACR fIHAR: NiEX¥hperature 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

cm®)
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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
walewosngieemch trial. FIG 14 is a graphical PCT/US2004/042332

representation of residue content expressed i n wei ght

per cent age, of crude product ("R') versus run tine
temp(:rattury Of 399 LatH0ot) endbeld ahd %95‘10 ﬁyaﬂ@ heurss foEg dgtpl eestacting
tuneﬁf% ach of the four trials, the crude product

a reS|due content of 88- 90% of the residue

c oThetrudoproduets evdigeriodadlly Bhalygeditb @etelibihe TGO, hylbdsen uptake
repre resi due content of the crude, product

by thg meffgfeﬁ ByVadusa VAH? corgentniesidug qentelednd P DigeR Rantent. Average
valu&%@#%?&rt %( g t‘fq?énﬁfe AR ngédlfbe&}n EXGRRESEI1Y&kyY hs&é?m Table 5
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1nFIp‘xr dtiuct remai ned reI atively constant during

o B 124 = eeliPleelL R Rerm G i of the RS grabief (75} versus
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8-11 &@@B@cﬁfelw e ot-2300 he@s fth@i’-\faﬂlﬁ: dfane crutié 9%0%1110‘[&@&161&& d€gt least
product had a vi scosi t ranlgle fromb58.3-72.7 cSt.

1.5 Soraipat syeivs ot Lomamesh 10r ijx GUeL Be Prohenaasatoye 1.5 for
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1.4. &romaigeP-valaeo? the erii2. Iﬁ5dua€\Fdr egtlairidl )it may bbidetradidat ths crude
110- 117% of th AP| gravity of the crude feed. FIG 16
feed ﬂrseagllig%{aﬁmew %ﬁw&%&@&@ Apmng¢oTacfing Kog s¥amaple, the crude feed

n X
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relat'wyblt censtantf duking signefscast dotiond afteacl 712, ek@’ept il Egampi#d 0, in which

the P resent axygen content of the crude product obtained
e '(':%W[”ﬁéfq g the crude feed with the catal yst systens

ofpﬂqr_mi; 8 graphibdl repREQRMIINVE nét O/ﬁﬁG SerGipisle &Q&Mee@@%

an oxygen content of at nost 16 the crude feed
versusgoh tisreld€) frdearcatatiest sestenasipgbaprsesitce of hydrogen gasg Blots 148,

150 2520 %Q re%gels%' ttnegg% roge‘sn%nﬁalg Jbtgn%oéofga L[lldl% tl%rc(%lq&jecfeed with
each©f ﬂie&jatalyis‘t systi@ncoflenpladict, regreiivity Ned H:}&img%hylptake by a

constant after 200 hours of contacting tine. 3
crudg Eged OV et pndpaspeaiod of Xy 8@ Rows ag it a mge hetween a é‘8 Nm®/m’

(43. Qoﬁ(%jS‘éP ?GHP ucegt Q%tthiﬁét?ﬁﬁx% eff 'hg@?é ﬁ%ﬁééﬁﬁl@ Feed wps

oun S arere ont
relatwasrc&hstantrcﬁmlmgedchumﬂ hese exan‘pl es; it may be inferred

th t least_ a rtion of t ar boxyl ic containin
orgfﬁﬁé l%ﬁﬁfféhlcég‘i‘f’a{?ﬁ%%mé’r 174 1gb | eS BIERSPALY W
NQFs [
P e oo PR (R DRI RO (IR catlystpystems of
Exalﬁﬁlis 8)(1:1( T0EachieY theafonesmiy, theafrude. PodiRahid O ietidhepontent of 88-

a t|o of hydroge 0 ude f e NV (1000.
90% SEis S i i O T R (£ doPat: MR EORARDIGasg revidue
conteh? oﬁth‘é'tcxﬁdel}ﬁ‘&ﬁﬁt Obtaiiee b}?’%bﬂt’ﬁ@tlr&f thé eﬁldg a8yl caflysi
enperature of 399 0C (750 OF at the sane pr essure
systeamd)fr’facanmlasff& }ﬂymspg@webo As shown in FIG. 14, the residue content of the
crude product remained relatively constant during significant portions of each trial.
FIG. 15 is a graphical representation of change in API gravity of the crude product

(“A APT”) versus run time (“t”) for each of the catalyst systems of Examples 8-11. Plots
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crude feed, the reduction of crude feed MCR content
was 25.4 w% based on the weight of the crude feed.

WO pooExersps € 9, at reaction conditions of: 371 PAX/FD04/042332
OF), apressure of 6.9 MPa (1014.7 psi), and a ratio of
hydrogen to crude feed of 160Nn8/n8 (1000 SCFB), the
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were within 20- 30% of the same properties of the
Eacheqrydrepiodieet hagiga oxygesiiopient e rghgsvioin . atldr@0Q15 grami perf gram

of cr{lg?e %ﬁ%ﬁ{f%edu?xﬁlg%g&} tFial x5 %\%flﬁ(ﬁGWlé '%hea %ﬂ%{%@t%%he crude

cru f'eeds frost

prodﬁ@ﬁ&)lam&ﬂ @d‘latpu’dl)ﬂttiﬁsﬁmhmkr 200 aversay eoﬂfé&ﬂlr@f tira¢. ThsteldAely
of the crude feed, and an average total N /V content
consit g¥ygepSpnignopidhe ende prodyst dgmopstzaley bat Seéﬁctqdrfggfe%%ygen

compifids alfted el RuRhB Y BBl VRHUET AR whiiPrelficed'if ks
bove e aver age rest due content of each cru
exanles] itahayasingBredbatat lehtta poesomdofthe ombemyhoorfontdmﬁng oxgémc
feed. The, ave e V tent of each, cr r oduct
Xy E5E SOPAUYE R IR UakEe ety b AT e B CHBCTH et oremic
Oxyggﬁ%ﬁalggmm?l gravity of each crude product was 110-117%
APl gravity of the crude feed, while the
VI hcﬁmmgle d% abaedstion g@reiltmmdzﬁcﬂlv\é?s@ﬂ b} ta4Bessutfe of 0 MPa

101 Tt Blion pitEen oy EAEPRLAENSRL p0RSers) &
redublidit &l ke feBd MATD contbRAR 70w, BaseBbiEthefeighit of @RSdrude

180 A Wth M ni mal_ }-%dr gl%zn Consunption. In Exarrﬁl es
feedq At g 4empeyatyre &390 C aiithe é@n@w@sm@an%@#@@f ¥drggen to

cmdﬁge{%g,g%}l’k r&fucﬁ&? éf‘ééfx&% feed %kfeﬁ)cont%ﬁ‘tc@asoﬁ 4?%( gh ?ﬂe eight

eac separati on mst
ofthercuﬂﬂefaafcbduct anal ysis were the sarre as descrl bed |n
le 5. Al catalysts were mixed with an equa

le ; MireasHion spRditens ofhd’ o r%7é>0f godt mpﬁwetcé 6eaMpa
(101&9 Poénd'\@fauﬁr 'H\é ge& QA Ee@&of FRPURP mQ 166@8@9&% A
of e reactor con car I de was positioned at
redu&'mm arorade feat MCR aartenrt was 1§ érwé/o,dmmi drothie omight pjb tiretcrude
feed E?\t 2 térgge%gt%re 0f 399 °C (750 °F), at the same pressure and ratio of hydrogen 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
wa@omsactess g zone of each reactor, silicone carbCTESwa$042332

positioned on top of the top contacting zone to fil

dead space and to serve as a preheat zone in each
r ¢Betso ﬁxmﬁa@sﬁdmtr@ﬁe thm:@onf@qdﬁ@ drpdeofeed mthdttrél’agvely high

AN AR RECLTER B PSRN 0B

mainZPhifg t}@r&udeneedmﬁalmcampﬁ@mue stabalitg raud ewﬂlaentmagz small net
contacted with each of the catalysts in the presence

h}’erﬁenIWtﬁkég Splegfad crude prediicBropeities Were at 4past 4&7orAf Heq same
pl‘Op%rtlQ% 1¥$@§ fé%(aS{VBPQ E‘quctep n%JoB%qu %’g}lﬂ@ cﬁld%' g&ﬂmﬁ%@ Whin 20-

cont ac
30%©ﬁthalsme pvmrttelmfwmt&ddmfee@at al yst as prepared in

n&%}f@ﬁ Ynag gkrl%\r%a gg éf e@ﬁ‘tg pgw%ﬁqugéwvc\gss\ggs pigfuced with a
net hgg@gfﬁy @taiée by A€ cﬁﬁfegéé/&tof%ogm R AP e gtmg aghdhBroducts

as ‘prepared 1 n Exanple 4. The contacti
had ancavelrage AN 6Dat rhosh P efsthd. quﬂd ftwdr &dam dvetdgosial Niﬂf icontent of

at i 6 SR R Sttt el pHite e EB3lsRls for
the cﬂ@% &dDbavd 10t ZV69§ge)res1a-1|ibec&l@d?ﬁ BE ARG ARIBEINE WRis 88 90%

heated increnmentally to 343 0C (650 OF) over a period
of thefesiduengontent qféhmcradm &gdailhgagerage YOO aomtenh ofipachfegpdezproduct

s 8 LUy 0 2aPo N s T gL B Y O

crud bt Gy - 110Kt 79y 61 the APT dRtvak @ f eherdride feed)tvidle the visessity of
determ ned for each catalyst system In Exanple 12,

each ﬁ@%de ﬂmﬁus@%s dppestd5Veef thwsqosmwf e C(f?@sfegtFB) and
ar@ﬂl(ﬁ ﬂé%hl Wfth(Cat; fysts vif) j

: Dnstx{xnﬁn&r Witli a mn Pand])idmeter OtﬁAt nem 180 ﬁwﬂdt}aMiﬂMaln a -

sz&gr anﬂg els ‘égfl_lér Eomm Og ﬂeg‘él %wa lefE)IfIZ qﬁ‘ﬁ%% g%qg]%b 3 5@? Eﬁﬁ%g}gtl fn Ignumber

and &oﬂ%eﬁ{ Mﬁ%{/@ﬁgg aaﬁiers&gﬁéh émg& Sulfth Cr_gBrﬁetﬁoéi %raeﬁgtgglq;%ugt

sepanahen oeticd apd oakdmru&@gmdudt/amhyms avercaﬂng gahe @ﬁd@sczb@i & Example

5. AR E PR RSP B Do AR g o R AR o
to eaﬁﬁﬁeﬁc@f wa fréNBE 6D dhe RGEB) e bbfors @A tiRGehdlgr. iliédifcarbide
crude feed and the vanadi um catal yst. Generation of

was pasiticngé at e bptiemed seciciersier lalSErRaS RdgEomyRPRRTE NEach Thastor
contamedgone co% tu\%%%n) teo Aftet ltl%t éa\(aqgstt&ht%gnea rdg nﬁ&tupé/sq{'eiqg gﬂced n

ona proce rove proper

the c@ﬁtadirfgaéﬂma of sgfdesdtog sificontharbidsihy pfﬂﬁmneﬂ oh tbestthe top
hydr ogen duri ng contacting tends to decr ease the costs
contayfmg rorededilhdrad spaqeaad to\sdre aonmichsat zepmingach graciopeEach

T

to thé phedt zenel A (m‘ntetchﬁg eontg endthe dottdmpupphre €thd ¢rade foee was

i ndi VI dual ybd num c taI yst. anpl es 15-18.
contasifd ogo ) GARL e B P PrReTiee O RUGPETA 258 yst and

ana catalyst/31hcon 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
wa@e 2108l0ys68 sul f i di ng net hod, each total productPCT/US2004/042332
separation nmethod, and each crude product anal ysis
were the sane as descrl bed in npl e 5. AUcatal ysts

webe pentecdingicprdidpns o Examplsp de- lﬁﬁveafe eofollewsi wiip of fydpgen

r a -1
o B (U008 L ik b TP N 31| STERZERSY s 11,
and presmtemamg M]?zom)ﬂh & psDp Thé coltectirgamohey wee Hehied hadréraentally

act or . on car bi de .wa n t the
to 3451 G0 SF st ppdint pEiime A5 pG I o Tac Lot LibpoR for 2 otl
run tHASBf S@ALIeS. had a bottom contacting zone and a top
contacting zone. After the catal yst/silicone carbide
m Xotat podugs exipddbe dontmtmgaoncnmadwern gerroatedsasodesedlndd in
| i cone ca ositi.gned on.top ,of the
Exarffg 5o QiSRRG RO §i5ie qonaguBe e 0B TR fos ettty
syste% PLEheiplE P2 et @gé'h HRAE WS - 1&@%*/&@31@3@1@3) and the crude

| oaded i nto aLin furnace that inclu f our
prodh@téxad gl A3 9E 8. 760l élg@mpbl ldgnetdiydingep nplabawas i tm%exangh &om 2.2-

o Tk S R A P R AT TR rnd RT3 0.5
In E}@b@ﬁ;ﬂé it edhring chx@smiLofdhabehde S&@d wiki ihe nhgysdée il @nadium

catal yst. In Exanple 15, an addltlona

catalysts Betyeiogen unt@he vay B aiengs fowr-o- Oézrélnc’nﬁ)to Qfést3/m (-0.36

SCPBJS i 08D, bl B RRA S R 2 Tlh #0088 sl 2 07

- pr Byoai da ﬂeyhydregmiaiﬂum aares dulirg comadbingip Iwas 8stinfdted that
g SRSt i S SRR B i A o
crudé@eed%ﬂd %Q:ddahbcﬁﬁéﬂ ca gcﬁﬁt“' ti}%héxﬁﬁéﬂ SO dr eRiddfin &tH&tﬁlg(amwb

nB8) was positione he bottom’cont acti ng zone,
less hydrhgdnhe baaskd mdh@procaasablysve bm@@héoﬂqtdyd)gbanund in

com§RE Gl Blog Bt i Bne b e gt e dE e Sryelel; TPE RigGement

for l@sﬁ%}ydwgén 0@ dRRRHANE Rrllb & dRRa§OMeRBStE BEproRaBing!dtrude.
hple 17, an additional catal yst/silicone mxture

( 36%@9}1&1%@0@@@.0& itesnestide feed mathisbe mehibdemira/enaium eatelyst
|
prodft 08, AL SREL AR B ol BREERAb R T o i rpce

prodif&eelfv@ﬂawlumv&aiahinwWSmdmemly@tar bi de mi xture (30 cnB)
was p03|t| ongtd in the top cont act| ng zone. I n Exanple

Examgples s e, : ] t and an
Adde%af\(“)atﬁrsqd)gjﬁé}?’% &{Hgép tl‘fs (%9@%)25(?21%@ ?ﬂftj‘:{;ﬁgem of contacting

zoneE) amhl catal yish sﬂlﬁdi’mg\mﬂstbod I&ec}ptbtﬂb erddueisseparatien mzthod] and each
Tab

IG 17 was fed to th reator. .
Cmderﬂ@d&‘?k?&éfﬁlé &TF1$ ths\eere 616193?;1 g wﬁ%m%%%t Aotz ysesowere mixed
w1th%ﬁf&)ﬁ%5ﬂbm i Q%Iunp@ltaEQWfQ%@ft@Qilb&gca%ﬁ to PP&kt Q&E%@dﬂess

support of the reactor crude was" cont a
othemwisindmated ofThe hede deaal Jor & ¢ach révetqpves drooetheftomyiithe geastor to

e R B oL 1S L o 3T, YL YT 25

servepésoé/ b(ﬁﬁﬂl §Lg>gbﬁ.e PaSiRfdaior Watba BERNTBAR U8R S Blop @htacting

first
zone After the catalyst/silicone carbide mixtures were placed in the contacting zones of

each reactor, silicone carbide was positioned on top of the top contacting zone to fill dead

space and to serve as a preheat zone in each reactor. Each reactor was loaded into a
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hours and 80Nm VnB8 (500 SCFB) for the remaining tine
period, LHSV was 1 h 1, and pressure was 6.9 Mra

W@ 1@346166%si ). The contacting zones were heat eBICT/US2004/042332
increnentally to 343 0C (650 OF) over a period of tine

and ntai ned at 343 OC for a total run tine of 140
Lindbgsg ﬁgmcr@rééfem@l%a ong hepting Fengsog esnoRAME A thrprehgat aone the

two &5{5@&11% Vﬂntdf}h%l G on%\nbp%ﬁmgt al catal yst having a

|str| medi an pore di aneter of
351& efch exampib,l thavamadium tdtalgst adirepaoetbds deatrétiegddt Example 2

S dlstrlbutlon with a nmedi an pore
and‘ﬁf"%ﬂ%tgé}? g‘%‘é"qﬂg &Y$t om 250-300 A, in the presence of
a ELAGR015 %ra‘aﬁttloﬁﬁl%’té?}%%lﬁc% LBide &Iﬂsiﬁ&é (44 dokP) was
properties that are changed relative to the sanme

pos1tpmcqberflhﬁ dottom contading med, with nheeaddmcylahmdgst igingythe ral |
mols PRI Sty e ah s b Shuiid A REEMGLS  Tagyanadium

catal /aﬂicb@@@drbﬁae n‘ﬁ&ifdréla 5mES 888 peitioreali@ttievep YorhA@ing zone.
ydrogen uptake by the crude feed was observed.

p@cﬂm 16, angdisienelratatysvsibicen earbide @ixture (30ran’y made

posrcpong% N the gﬁg -gAl\lagﬁpg %ogeg\giﬁﬁg‘} a?ﬁ%lﬂ ontap%tiﬁ}' bgfng:tﬁee
molybl&fie &diallyﬁ’t pruigd ©pthe methodeds brithealdn Extutipid 3. N[hewWdnadium

content of at npost 44%, an oxygen content of at nost
catal pyisglican qarpidecBiiry (3 crRY) Wi PP51G05d 18 1he Top S OBECHNEZ WS e

L3P il SO 00 o0 e

the bgttem|cbytaoiﬁnglﬁﬂkelﬁﬁﬁ/dh’ffadﬂhE)nAleatzgysa‘bBinlg tlod mbhybdemum{ganadium

feed. In rast cru r oduc under
catalji s PPN QORI | Dl R agP e e TS g Thicire (30 o)
wasﬁsﬁﬂiﬁ@@llﬂ\ﬂl%hoﬂ)&ﬁ{t&%%?‘%oﬂé scosity and decreased APl . -

gravity relative to the viscosity and APl gravity of

t hl Ioramgde ﬂ&dﬁfreﬁ@r(@has Méorks Eloeresaipn, Newo¥o yUa?nA ) beads (30
s.decr easted AP % it may be possible to infer
o )t"‘ﬁgeip%sbqu\’?al%ﬁ n% I%@Wzatu on of the crude feed

. WaSrude I(Salﬂ&seﬂasubmarﬂl)q& B2mplent 2¢8 hefin@ tHerpreigerireatimitharized
Vari ous LHSV. The contacting systens and the catal ysts

in Taple  Hlfel? wige fadsto deastopiob g 1PariEx aliysicauds feqhlowed through the
preh%? Z&? 1§Jp ?afctﬂ’lg ?or?er Bgt?orfl %&%ﬁ%tﬂ{ ezohé Sa'hﬁ%o{t O?P%cg*tvs gf ﬂgg

e contact ng con ns Wwere as
reactoat Tie @liddfedd oge vogaged with kecicofittie citelgsts u theiptiesandecof
t he reactor 160 n8 (1000 SCFB ressure
hydregey gopaC eamungrcoaéﬁyon”gm&a@émr&% me@) dstfolRus’ atio of hydrogen

gas t& %tcfi‘&&é fdd gﬂﬂf&ed“i@ﬁw@z&ct&%& 135@ N5 P QT oddsci i%¥ tHelH}st 86

he LHSV during contactin
hours mdr &hﬁaﬁ/mf\/(éﬂo SCP®) fmdhofentdimeg timemetiod, TH$Y vi:a 1rh ’1 and

presqn s 0 S0REH 04 il The eonia AzoREa His desied s remgialy to

343 ‘f@(65@6Fj1%§ éaehﬂd BEARBLAd MAintdiR&d £Mde6PE Al tWRBime of 1400
anal yzed to determ ne TAN, viscosity, density, VGO

hourgont ent, resi due content, heteroatons content and
taI sal

COFheR B T 2haBel 45 AT G0 5 mec
catal 4l %a@ﬂlg AGofe 8zd 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
waamsesses Fl G 18, the crude product for ExanpP€r/liS2008042332
a reduced TAN and a reduced viscosity relative to the
TAN and the vj scosnty of the. crude feed, whi.le the API
to the;samg nrype*flewfé & Fivde Tendo cickitionally.dyaing peoesTing glaiply small
hd\&ubs WL8Hseréediei ght ratio of MCR
hydr%%e%&%atke?g aspﬁeqﬁteng)gsecontent was at |east 1.5.
Th&pesifivaldy, aslsbowiCR Table 8nFIGand, 85 caslpipadduehbas & DANerftat most

15% S5 H Aot DR AR FSEPHS Tor Uid TEGSHie PR doced i

Exarﬁﬁwibt 17 8dchaffa tafé&m/wﬁeeeamén@ o ASRBAY, aﬂ %ﬁyé‘éﬁ%ﬁ&ht of at

and the reduced sum of the MCR content and
mostfdph ahd wisessityiaf ahmpstiB% rdlativedd thermmeaxwmmmfdbe crude feed.

r.a t han co onent at -have, a denc farm .
adaigpaly s e R Bofuce b R BleS 1537 S8R Hed & AR Blaviey of
100- 1AL GeME a@fyp&ttﬁesﬂuwreeaodl um zinc, and cal cium

of at nobst 60% of the total content of the same netal s

of Intdeatrast ibie cfude groduskproduded indeymonrgatadytiq eruditiqng éExample

%. of f

18) ﬁ%é)u&g& %’1250 nﬁlfstswrcé %ﬁedasei(gv g%oférgk a#c? ge?c?&{sg@%‘ﬁ rai\}?tg rglﬁﬂxgeeto the
viscasndhd APDEragan ob theapidd fobd. ERkosLIbb itdhedsedivistissiftytand dekgbased

t he contacting zone js eater th n 1l 1, as caonpare
API gravay,pméﬁébe poyshle fosiator tighgokipe and At polymgrigatiogpidhe crude feed

dey products with simlar properties. The ability to
selectively change a property of a crude feed at
Exalhplw i16. Wountdcy of pahrmdediced ht Vesious BEISM. Thacont@ting $ystems and

ows the contact, ng. pcess to b er f or ned .i.n
the calySiaeert e Bt do JesTIpB RORSARIG 6 e GHRRHES £ Rp crude feeds

are 1etéalnll ghhig M F36! £8. ThStRkdcBhg ¥EREEInsSIEE ammoadsl Quatidier
treat nent of di sadvant aged cr udes to be rmed at

hydrpgencyas to te csidedeed mmdh Veths irgastas orastlog] {1100 SCFB),
pres GGV s 0 ARBA T Vot eaRbabt R s 0%% TSRS URE

(7000 Hod @il tH@l ﬁﬂﬁlrﬁ@slrﬂlﬂiﬁrﬁﬂl@ 1¢.aha@l Pssdutkigeohhietis@ives MSreased
descri bed in Exanp . ,1he crude feed havi ng t he

overgnsried of dae [fjos éa |tﬁ lfmb; waiptgigedmt &2 by Jond&haysepdthen the
Cl.ar d t wo
LSy o B8 ed 1080 S bR AR AR AT M OTLdlE L0 ence
of Iﬂ‘@)(ﬂhqge m9,tthe pruded peeiuat washal yped tbudetermiieT AND viscosity,
cont act| ng zones were operated at different

densitgnmpaPontcal residue contsgyhDteqaRMT R aélﬁésop’ﬁn{ W‘em@talﬁ in metal
salts%? ﬁ‘&%ﬁfc' doflis ahih Y}?ertﬁn@ﬁerfdas liMhe LIS WRSt 12 B 1]elnd at( 2006h !

was

aturée in the top contacting zone was 26
Aveﬂgé valaesrfat the pmépelrrwkmfgbmcmde produas feeestiownsn TGBINI@/F 1G. 18.

Cone 2t Bt i he erigs pocbenoe Braanie g g aduced
TAN"ﬁ{dea RaudeaViQW8ity tetdaVe e TAN dnd ﬂerwebﬁt 6thé BridB®eed, while

ottomcontactlng zone was 315 0OC (600 OF); a ratio of
the ARIgrageyofitee cudel prq‘deetdwwala()%laowmﬁiﬂe AP (goavg@wg;he cande feed.

A Bt Sl cudtente ZtrieS Sben it FoR h PO Rl of e
MCR BbRert8d 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
weewdospsoduct and gas. The crude product was PCT/US2004/042332
periodically analyzed to determ ne TAN and C5
asphal t enes_content. Average valoues for the properties
potasgfung sodiamp zivg rnd caleiwn 9é at BostioNge efibe fqial captent pkthe game
1 r )
S hut ed  The Rl RoRRSGEE oAE pRbEY R o U tnuitr
contchs phtletcanieSeqer gram of crude feed. The crude product
had an average TAN of 0.7 and an average C5
asprmRlehe s %J@ﬂ?nsgﬁtedg@wn@P%CWIt?%S 54 ha renirplled such
it WAEcRRO Il is ofdafer ERnaADANLE EARBAE@ RS £PF
that %?Htsﬁgﬁfcprugge}%r o%&ctgv\as lgtg rmét 71% of at he ?:5 rocess
that les pHA$ €pE$ ht otot reoduceferideeproduatewith sohitar pfopertiest dlhe ability to

e B BELGEH B 1 B S TA Be t
10 h Bl Sthe RoAl&i pgfg@esf; 8Lk ;[)\elzTﬂﬁm-E&% Hdssdibef %E%Aﬁi&@}hﬁtve to

was at nost 10% the TAN of the crude feed.
comPerg@llyavailable Gesenls. hghadlemesssehsizatnadyradlewdthe itnegtment of

. t I nNg. d tyated. in Exanpl 6 and 20 .
s RgH s 3o SRR LA B IR Dl R At o
exaniRéREfRRéH i), i s 50 OC | ower than the contacting

tenperature of the s in this case, bottom zone
Examplefd). Contaet-n{@ £ pt Y axipusfCantactingnhempeyagures. The
con ' t | ats - 1
cont G SPhrhlatd e FRUORR AN b B bt ot L Briple ) The orude

feed hevitg tHegiopditiésitstaiint Rable Oin FIEL ab svas addeel talths@iptof thaf reactor
organi ¢ acids was enhanced using gontrol|
and ‘t@g?ﬁ

Edarith bedie caipbitsiafhe wegonkeingres et e s of
hydr% gégx JB) %Ir@dfucp 9 tc%g% :Iﬁpy(f’alﬁg ?ﬁ@dﬂﬁ%ﬁ@é@ Eénee? fveled Spé}ﬁﬂég‘ﬁ‘ce different

rom e ative to t
tempesdures.i.on of the total potassium and sodi um content of

the crude prqduct.from Exanpl.e 6 with ti i

cofoRame DB r e i o R BE et ste s Bl Sy was 11
tempeRur8 3¢ theQ¥RBR i £0tin@ ToNE a4 LEF° O Y500-¥! dh@tio U hifdofen to crude

| ower te e{ature of a first contacting zone all ows

feed meard 6@ NnvTmt 08 S Bpansquesseroiedsgh? Mipolhd®si)f or

ex le. C5 hal t.enes d/ t.al t f i

PR e A0 ERGuRR TR T A o ki) BPRNPves
h'; teppBetnemh thavbitem Rbiabial zope ReBL S 66 (660 FOf 4 ntivsof hydrogen to

and/ or sticki 3ne§s]&g)f or exanpl e, guns and/or tar sé. .
crudgégedweas 160 N dwe (RS HdIs angt Pressiies Wasshd &Ra JPé4 4Ipsbw

su : : . >

it ERURRURSE R LS RGRES ol iy o
gas-Eqtidbyst seppeoatlnnge gds-liquihphast ecyaedtar, tredstat pakduetrveas
o ot e S P RGP abaed o
detefﬁﬁiﬁ% AN éﬂ)@!(%pg% e%las cakakyst and/or a catalyst of the

application 5 grans or 0.02-4 grans of
cababmpge vdees b thegrapasties oficneleqrodiet detethpd daying the rewae

.. enmbadi , be.slurried wth de feed
tisteq LRy e O B PR Sig0 g0 Bonil¥ of Bridtd edgspBltspes Gaptent
of 0.85% BAER JrAmsFaitéde’ fofgfadBor 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 Nm
WO pooso61668 peri od of tine. After sufficient reaPCT/082004/042332
time to produce the crude product, the crude product
is separated fromthe catal ést and/ or residual crude

f ethe gl sgnisntafpatastivmrangdspdiva indhe eiydn Pepsdugt wag atapost 53% of

ri d v

the RECr LM Pt 5, i WAL e TN oF e progg wes
at mest N 6%Lefehe TANasfthatinda fsdc dnPantuercdllat ondaghied vdsendintaihed
feed, Further nodifications and alternative

CHB&t s of various aspects of the invention will
be A3 BRbAMatdOn FRARBIS 6l o, b ibd'? % (ini s th&MAY contacting
thi's description. Accordingly, this description s to
tempbmtwe tistt iuEH° G lower theatthatéontactimgltgmperdtursoff the s¢doed (in this case,

botga BRE Fetds it o AR R b Fnblngortim 1 Fhe cradepgoduct
relatR@ té! E}ié@ssisgl@ﬂteh&aéqniéﬁ@oﬂ%%ﬁ;déffeéd?e i nvention shown
and described herein are to be taken as exanpl es of

enBdditionallys reducioreoit the gonrfertenf orgtals & maipl sadtsofbrganiaaceds was

for, those |l r at descri bed herein rts _and
el L0036l 55 B8 B D4 208 S0l B
potadsiue Bhd sl ¥oRentifithd &ade prodaepehss mchm%ﬂeaid waSerivahded

be apparent  to gne skilled in the_art after having the

relatiyg e thetrediction jof thedefal peasssun ard sadburp gorignt ofthe amde grogluct
. _ | ; . ol t hat

from e PR 4 oGy SRR ok AR LS el ity or
eacha&samiplecad fedbuiad Uytievilakl owing clains. CL Al MS 1. A

mej hod of produci ng a_.crude product, c rising; )

c oiﬂ?’é‘&ﬁqﬂﬁerate@?%@f? aba it Pﬁrﬁaﬂ@g@nﬁaﬁ&%&?@hﬁs bigh
moleRLRf %th@c&ﬁétﬁind? (i@ggﬁmuél&a% dspRAIiedesaddng edisdSalts of organic

product, wherein the crude product Is a liquid mxture
acidfitth? Ha & tender@y 10 forlvPaglymbes andiod eofipewhds deving phpsieal properties.

ram of, crude fe atqgtal N/V/F ong ent of . at
of soflgieh /o otiESosss Ttk o bt cnel® o SyrSY Teitapbps B
compuads gt RwRPletpslafiie AilGwIsuEERPouds B Be BV b&BfEhey plug

di aneter of at |east 230 A, _as determ ned by ASTM,

and qgat Hg¢aplyss? thepghy indieasing e Jiss ofthe raialyats pperatiag glehigher

' ' j A I S tals from Col umm
terpfprey bt @G RPRE Al e e 25 o ounce. of one
Examplet, eComthed of 4 Condddedindon Chtdlym abParSlediyc Alblilkénetair

m xtures thereof; and controlling contactin
catalysfraprior grsataliistpf the applicAdon (A9 Ly gamsor H&é—‘ggr@msaaf catalyst per

i [\ . Uh: i/}
00 B OO 0L BRIy Ll oot s
and A5TM Madehdiek DPHFOR ndifioes: tempedtusesing rahgeflomrs 5ed 23 9@ (185-

wherein the N./V/IF ent _of. t rude product |s
197 3. PRSSTS o, raBge ot R o iommkPy ozt st togupdsttecd
of 14-D6odN {nv/nllgef_of'&’g&%& oftfmd. NEAEF $¥EciERSEhctidn titfio ?)?écﬁ'l‘ég the
as clained in claim1, wherein the Ni/V/Fe content of
crud¢ hedociithe qoudedureduc s separated dirogre thiercatal ykt 8001 re€id 70 ¥rude feed
. 20-60%. or 30-50% olf1 th§ Ni /\é/ Fe of..the ﬁlr ude
using a separg‘uon apparatus, such as a filter and/or centrifuge. The crude product may

have a changed TAN, iron, nickel, and/or vanadium content and a reduced Cs asphaltenes

duri

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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feed. 4. The nethod as clainmed in any of clainms 1-3,
wherein the crude product has, per gram of crude

w@e@duetess f rom 0. 0000001 grans to 0. 00005 gr anBCT/URI903/042332
0. 0000005 grams to 0.00001 granms, or from 0.000001

o BT SSOATHTE ASgi R S AL P, i
be umk&mm‘d thatrth¢ flrms af eheninlaidashowaand desctibepidrein.ardto begken

Fod as.clainmed _jn any ms 0-5, wherein the

as exgEIeE f poPedigientse Fdemets wéﬂlﬁ@r@lsgﬂ@ebedwﬁwsdt fpothoses

111ust"f‘éted791§i dea0e- he?em,}ﬁﬁﬁ s%és 'bg‘?éi/ek%d ARy c&ftam features
clainms 1-6, wherel e yst V|ng the pore size

of the| uszlemlcmmay)he ooligedi m@endermlgdali asowowd de apparenteo wRé akited in

the o 3FSH VLE e DOt b e aBY O e Hbieaia: Ghess miy b made
in théBlelefts e QAHLER hetaRSwithd d@;f)arﬁﬁk%grgﬁf th® lﬁt I&Péc%Fe Bf‘ﬁleo r

nmor e conpounds of one or nbre  ums
invengiqayas desaribed retbe follavang cBimThe met hod as cl ai med in
any clains 1-7, wherein the catal yst having the pore
size distribution conprises in addition one or nore
el ements from Col um 15 of the Periodic Table and/or
one or nore conpounds of one or nore Colum 15
el ements. 9. The nethod as clained in any of clains
1-8, wherein the one or nore catalysts conprise in
addi tion an additional catalyst, the additiona
catal yst having a pore size distribution with a nmedian
pore dianeter of at |least 60 A or at |east 180 A 10.
The nethod as clainmed in claim9, wherein contacting
conprises contacting the crude feed with the catal yst
havi ng the nedi an pore dianeter of at |east 230 A
subsequent to contacting the crude feed with the
addi tional catalyst. 11. The nethod as clainmed in any
of clainms 1-10, wherein the crude feed is contacted in
a contacting zone that is on or coupled to an offshore
facility. 12. The nethod as clainmed in any of clains
1-11, wherein contacting conprises contacting in the
presence of a hydrogen source. 13. The nethod as
claimed in any of clainms 1-12, wherein the nethod
further conprises conbining the crude product with a
crude that is the sane as or different fromthe crude
feed to forma blend. 14. A crude product or a blend
obt ai nabl e by a nethod as clained in any of clains 1-
13. 15. A nethod of producing transportation fuel,
heati ng fuel, lubricants, or chem cals, conprising
processing a crude product or a blend as clained in
claim14. 16. The nethod as clained in claim15,
wherein the processing conprises distilling the
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crude product or the blend into one or nore distillate
fractions. 17. The nethod as claimed in claims 15 or
wda egosmbssei N t he processi ng conprises hydr ot r eBtT/NG2004/042332

CLAIMS

L. A method of producing a crude product, comprising:

contacting a crude feed with one or more catalysts to produce a total product that
includes the crude product, wherein the crude product is a liquid mixture at 25 °C and
0.101 MPa, the crude feed having, per gram of crude feed, a total Ni/V/Fe content of at
least 0.00002 grams, at least one of the catalysts having a pore size distribution with a
median pore diameter of at least 230 A, as determined by ASTM Method D4282, and the
catalyst having a pore size distribution 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, wherein Ni/V/Fe is as
determined by ASTM Method D5708.
2. The method as claimed in claim 1, 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.
3. The method as claimed in claim 1, 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.
4. The method as claimed in any of claims 1-3, 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.
5. The method as claimed in any of claims 1-4, wherein the one or more Column 6
metals are molybdenum and/or tungsten.
6. The method as claimed in any of claims 0-5, wherein the median pore diameter of
the pore size distribution is at most 500 A.
7. The method as claimed in any of claims 1-6, wherein the catalyst having the pore
size distribution 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, and/or mixtures thereof.
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8. The method as claimed in any claims 1-7, wherein the catalyst having the pore size
distribution comprises in addition one or more elements from Column 15 of the Periodic
Table and/or one or more compounds of one or more Column 15 elements.

9. The method as claimed in any of claims 1-8, 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.

10.  The method as claimed in claim 9, wherein contacting comprises contacting the
crude feed with the catalyst having the median pore diameter of at least 230 A subsequent
to contacting the crude feed with the additional catalyst.

11.  The method as claimed in any of claims 1-10, wherein the crude feed is contacted
in a contacting zone that is on or coupled to an offshore facility.

12.  The method as claimed in any of claims 1-11, wherein contacting comprises
contacting in the presence of a hydrogen source.

13.  The method as claimed in any of claims 1-12, wherein the method further
comprises combining the crude product with a crude that is the same as or different from
the crude feed to form:a blend.

14. A crude product or a blend obtainable by a method as claimed in any of claims 1-
13.

15. A method of producing transportation fuel, heating fuel, lubricants, or chemicals,
comprising processing a crude product or a blend as claimed in claim 14.

16.  The method as claimed in claim 15, wherein the processing comprises distilling the
crude product or the blend into one or more distillate fractions.

17.  The method as claimed in claims 15 or 16, wherein the processing comprises

hydrotreating.
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