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SYSTEMS, METHODS, AND CATALYSTS FOR PRODUCI NG A CRUDE
PRODUCT FI ELD OF THE | NVENTI ON The present invention
w@eosnealeliy rel ates to systens, nethods, and capel/ys1094/042429
for treating crude feed, and to conpositions that can
be produced using such systens, nethods, and
catal ysts. Mrre particularly, certain enbodi ments
descri bed herein relate to systens, nethods, an
c SYAEEMS, NEETHONS ANBICAT %S%EO&BBQIHJQIN&%KJRUDE
product, wherein the tot dREDIHIEtL includes a crude
product that is a liquid mxture at 25 0C and 0. 101
\VPa d Qne re properties that are changed
FIE ctive property of the crude feed.
DES t
e P A A e e T i
treglingi@sdd fete&heand ¢o nomp«mmbqs thatzas po ptogucedonsing mch sssedns

e e G R Mg S, SRR E Rl B Rugplate o
sydtéiRs, Weleh ! é}idcca@agf?ﬁgbf@ RbiSvekdidt ofPtulE Rt %o b othiNBodiRE Blherein

aci d number (" TAl the crude feed. Disadvantaged
thectotati produsttihcladesed catldafleﬂoslucﬁ itlagth isTANR W yniz e 2t Ziu‘iCeartdd) 101 MPa

rrosi on of ne nts .du ans n

ond i GB b se BTG oo et et ogea ST s b NP Moperty of he
cryderangal of acidi c conponents fron1d|sadvantaged crudes

may i nvolve chenically neutralizing acidic conponents
QEﬁﬁ&ﬂk@ﬂlﬁﬂﬁlﬂ@&éﬂlﬁh&ﬁlnateIy, corrosi on-resi stant

et %Irﬁ AL %gveug‘lfedor' ﬁor%ﬁﬁaﬁﬁgfeg?(t)é (%Hesetﬁgﬂ dUER tallg?%et Lrudes to

processi ng equi orrosion-resi
be aaimhnca‘ntyetfansdey eSprscgmd‘ ustrgndon@¥tema bfaciitids, tahticommonly

the use of ﬁéorrosn on- re3| stant netal in existing
re éﬁ%ﬂﬁ?rﬁ@nfhs ‘SﬁnF?tgF Badgesi rabl e. Anot her method to
| ipfleby RSO IR, ihOUO ¥e5diB dOinbb A Ofha QY ARKOR. the total
inhibitors to di sa ntaged cru ore transporting
acmmdﬁxber ETadEY of tig cmlﬁdet feed. dleamxaataga@ enhdes withs.reldtreclybizh TAN
corrosion inhibjtor negati.vely affect
mag GBI GIBEED OprE LT ME TS ARIES ARG Hor processing of
theod—iﬁd'vﬁﬁ/ta 4 PR U‘Rteﬁloﬂﬁlmgﬁﬂ: SInIBnbAI8 ot @8&dvantaged crudes may
Di sadvan aged crudes often contain relatively high
invodxeedhgmigfally asittalizingSigedic horgporcaisevith virique sbame Altematelyn

con G ebRULRErDHE Patiet rer e aglatdobaREsshe
eq@ibinent. ClRtBE bf EdrRTincRbikintastaloffat 1ﬁfn§l&é§3§1§mﬁﬁaﬁﬁ expense, and
exanpl e, sul fur, oxygen, and nitrogen). Organically
thusoilia #shefi corresioarrasistant, metal 18 Gﬁ’étllég eqiEpmerHInayes de desirable.
An%ﬂlVF ﬁ%ﬁloﬁf {) ?r?{lbﬁj Por&%&oqﬂ}{ &V ‘fﬁg{l ag (%&sﬁ l‘hdgﬁlb
Irnclude reratively hig noun rreta tam nan s

dish@vanengadrptudes Bifoieatanspatinglandior p&ﬁ@Hthg of ﬂm.dldadvm&ed crudes.

processi ng of such crudes, . ngeta|
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/oewunme of the catal yst. Such deposits nmapCT/EHERGO4/042429
decline in the activity of the catalyst. Coke may form
and/ or deposit on catalyst surfaces.at a rapid rate .
aur g rbeesdeifean At its HH e iR st Ry ol Gutaminants,
fof 88l ple, ke E 9ERRTI®h Carldé ifedt IurgGracehiiMy b¥sih cRudes, metal
catal'yst contam nated with coke. H gh tenperatures
cogtagdnaity anddprcegwesnds ¢lonetplegpnianypands, may derosihen a surface of the
tivity, of .the, cat use.the c lyst . .to0.
cafyfyss Pt g kot PR B N8 GBSl RS Ry ST ARk pOin te
actiity'Bt b csalybs of organic acids (for exanple, calcium
potassi um and/ or sodium. Metals in netal salts of. )
or gdrike masi igEmand/on depasiipncalal st sufaesatadapidgate during processing
i vant r ent | r es...f.or
of S S VIR HORS oo OOU AR R 1 AEFRRERIAF e g caralyst

coafahfnated it sbles. edighne@perdrindsisadtiutigegssedionaty also diminish
nmetals in netal salts of qQrganic acids _are present. In

the agitvity of theratalyst apd/ahepusa g crtahist tordetariorgipi cal | y
depasi (P
oSk A0 DRI Al DAL o
expm@fec tacitimapbigsdivim wod/dr valiumpe sMeedswaenctalat b yBérganic acids are

particles, particul.ar at the tqop of the catal yst
nopgepica Hé%é%%i%‘f’mo‘#ls%;gﬁ?%&? Hies regnventRAgisOcsars afog example,

degﬂﬁﬁ?gﬁ/msa@ig@agﬁnégr ganic acids, at the top of the
catal yst bed generally results in an increase in

pr e yocessad raopoftdr anggimteted i echvangonmhprosédses wheringtaty ingnetal
he.cat al yst bed. Moreover e . als in nmetal. .salts
soly SLGEP bt PR QRGGEPL HOG AR PURERGH CE bipteally
depdithoas i extorsA dMFcadeRt CHtalgR Smbm ih Rotd] dgtOsRPAC acids may
oxygen conpounds. Treatnent facilities that process

degpgibpivemniigby i yeid eslumasthetiyeen kglgbvmt pastieles pariculgrly at the top of
I t Q. 002, gr ..of ef fdi ;

ok BT PGl B B Ao

orQandids, axieg esp P oatalgst bedixenerbitptesdltdinranrificrease in pressure drop
processi ng, .m rm hi gher_ oxidation conpounds

f f
theopghriededjand 6}%§f§ﬁ@}’%¥ pbﬂéitb%ca*%m@ad-bM%%V&aﬁh@gﬁle&s in metal
sa?%]gf&glrugc aﬂﬁ?g{ngg lcglﬁe(ilépia 9@%‘3?@% ' a%?}{s'tsq n of ethers)

t to renmove from reated crude
and/Iisadvaytagat ¢rodey maninahidn at ganequiyperecdamplumidngTreatment

T NPT -
of{%ggéglg%? gf’cﬁ? of YERaRHOSLER I GaP bndWHlleP BRIBIGRS kiR Processing.

ons, consistént quantities of  hydrogen
Oxgenie oaygon cvepdunds, bhenddee] dparg procdssingymay form higher oxidation

unsaturated fr nts resul t.i,ng fr cr in
copprgRed @ by BriaeS SRy ar g0 Dbl Bk SGUtef ot elcohols, andlor
acRIsF628RI )b iduMo R f bits§ lak Yrel dMRLN €S renfifve Ysstn e tRfAted crude
active hydrogenation catal yst, nmay be needed to

andfen imiytcorradecantamindtefaquigmeant diningprpesssinggnd ekuse plugging in
t%—_gdr en.is costly to produce and/or costly to
rqISRTEHSP LGS, t r eat ment faciliti es.

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 p®sabicio ty tends to result in phase separat i POT/O82004/042429
conmponents during processing and/or formation of
undesi.r abl.e -products (for exanmpl hydr n
e Cok 41 RO 1S Pl ar SRRy For DL RP gt o teatment
fagiligeesses often lack the ability to change a sel ected
property in a disadvantaged crude wi thout also . |
si grivBreantagyd emderglsnjtend kreexhibibputebilisy during precessing in
' : Eps e V. ' :
oo SRRLETRERRE, RS fRl YA S res LRI, Mttion of components

duiedypescedsiy amil/@ foiBatbnestuadedrablelneprobudte(fonsxanipde, gt gen

time, only changing. by a desired anmount the content of
sufgdo water.cadsameRdoxdilch as sul fur or netal

cont &y naf i ' c :

o1 oc SRR ploleds Ao A ARLBARY s » S30ed property na
disedctantageal adudeueitiiout alsdisRaidiant p glechgorosike praperidesan thae

.ei ght percent_ of conponents.contributi to the ..
dl%ﬁdg%e%ﬁ%g@d Figr SfSBéPIE’Ege@nVﬂ?}H%nﬁBPf&E?Sé%%ﬁ ovigibe pbiliy to
sigRREAY YR e AR ELS disARkfta8d LAu8aWnng, ArAdMRMARY®Hly changing

crudes’due to the costs of "diluent and/or increased :
bycoddsged emhamdhecdntent of serthinaperapantsr(sabbsas spldiali arinetalof

di | uent .t.o_a di sadvantaged crude may, in sone
codlapniaptonS B RAREERT 1y of oneh orude: U.s.

Pat egy oc&sér &Z&O{Ii‘ﬁg%@dj\ﬁﬁ@i ofedrudd inclufle 33cﬁn%§%ﬂhéht to

Meyers et al.; 6,063,266 to Grande et al.; 5,928,502
disagvBuagadennudss talower $heordighqEreant Beeanapaments caitributing to the
oy 08 eGS0 il o P o AR TR BEL e st
diHdoesgRiSorudey Sue tbthe @06ts 68didlens ired/brdhcpised @8 Righandle the

crudes. The_ processes, systens, and catalysts )
digpdyentpgrdFridest Rediiogpf dibent to g Wispdyantaggd eude maye i some

sitgl?ﬁg%x}scé'&iréais‘% g/t]a%{?th &0k BNy of the technical

ens se above. I'n sum disadvantaged crudes
geney 8l PytehidVes. 6/5d2967 abSedhpkapeat.j €277, 269 todMayms et al.;

o b b 5 Do) OB 1 80 DML Hsardch et L.

5,@,%9’ t\seﬁrgrcﬂt@a;&@.; 3ROYBES (PTrabHd P A MnE Y5138 1 to Tanaka et al.,

réatment). O hef undesirable propertie$ include
deseitzt vaviehy priocepsesa systems and catalgsts forgiibessngpodent Ehe(firocesses,

S R S e

bedREke OF nf2hg 3N iHe tERMAANpGBIRRUBHRIth aBBE Properties tend
to cause problens in conventional transportation

and/Iorsum; disedmantagédeiuies geastally heveiandegirable prwasiigs (for example,

i d | i | uaal
refiRF G BEE LG RRES € RS bnetph et i o, A dendency o
cohBfic rdldiRER lafze anfugRioihyanbeceepidtand).t @genhsdsirable

need for inproved systens, nethods, and/or catalysts
propartievnciede redaiively gk amounis aferfesiralle sompansnis(frfexample,
roduct s. w l.rahl | re. |
G BRSSP ARL oL BRI s R b9 o
orpBiib a€l8s, addvdf ofgagialoaly@t ®nigoahdy)aguehpiogertiselead teehuse problems
properties in a di sadvant aged L o )
in conventional transportation and/or treaiment 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. SUMVARY OF THE | NVENTI ON

wo pvsticoms descri bed herein general ly rel at e POT/US2004/042429
systens nmet hods and catalysts for conversion of a

de edtoat aI pr oduct o risi a ude.
i S b Snias-o Diede IS Terea sonnetoi uh tBisal gegd for
sybtBM8thE@PEs, @lﬁ&/@f LAt hetdh @Haﬁg)e gened@drbyertied iataadisddvantaged
conposn tions that have novel conbinations of

Wmhmms s¢lhetivelynchagging otsrpenpietties i theatisadvangegedicaeds.
SIEMMf %ggtﬁ y]i’\?lﬁ]ﬁT nmet hods descrl bed herein. The

FHvert-oh ovHaes od of producing a crude

pr OQHGéntlo‘ﬁﬁ) BRcHBédBEreia @Rh@ally Rdata t€ Systtens arehods bild edslysts for
or nore catalysts to produce a total product _that

copyribiga @ acrusledpastie aﬁp@bﬂr@ductmamswgtawéu@meéu% pBdiB some

bodgn%ﬂg% Ilflr(])g C%Zfé&% e ?eagtoﬂg gas@rlggdlhéy? %I algogbt%ngf'aHQ ??late to

cohﬁ)@smahﬁthﬁﬁhaﬁfeh@vélﬂgnﬁlmubﬁs off coenpsbinshts itheéin 0 Busli ¢dinpositions can
nmedi.an, pore dianeter in a rangg from 90 Ato 180 A

b%bﬁ%neéitby‘é%%&thsé%tﬁﬂs abmetheds desgrbrd hegsinpores in the
por erR 159%1@0@;9%\%&'21%&&]&1’ bfiFofudif cﬂd@ﬁ%cﬁl&t ‘e’bfn?hging.

45 A of di an pore di ameter, erel oré si
codtasting & atude IﬁeddSVﬂSomiﬂtrenm reidlyisis tAdpiddube b Itrﬂai dAR2that includes

B T e T ST -
thé Qx%dg T&Q%a(/ﬁ%% TARQF i BastON, hﬁd aslesl® Bﬁé 5% e gatQD&s@%IMng a pore

od D664. “The i nvention al so prow des a net hod
superdlsiubumrgl witlg m:tdlqnmmm@ametm frpa rasiga gront¥hdde lBOd, amth at least

fee ne or re cat a roduce
60 Phfhe Btk ber A2 P in R Srersits Ut R St et
wittﬁlﬁ 46 A gethB Rt por$ didmeted Uk gk réihpoty ﬁz@(‘hs@l@u@&l R determined
101 MPa, the crude feed having a TAN of at | east

byOASTMaMeﬂ@dQ@@aear@fconmlheatcamty@m Jeaditiogs suchdhat the grude

AL AR B 0L PR S ATl B 9950 s
deCeaﬁlﬁie)dSiythfMMeﬂlb&maue si ze distribution having, per

gram of catal yst, from 0.0001 grams to 0.08 grans of:
mol yﬂﬁéﬁmﬂtloéﬁEO@FOWS@ rﬁﬁhgqbg h@ﬁp@g&ﬁ@%@mduct comprising:

coﬁ%lg{ﬁg%g?:ﬁ(ae Vﬁ'ttg{)}?el : ng € gﬁltlag@t L r&ﬁlcén:l Xdtsd rPgéduct hhat includes

contr condi t1ons suc
th¢ braitie phmluctr wierepr thd gatde Ipasdmt iFANiquid mixtnmest 29 0Cand Otllﬁ)éz MPa,

TAN of t cru f e rein TAN is_as dete ned )
thoverple figed “B@gﬁAN?E IF?-R‘}gn% a3 a%P%O{) \?Fﬂa&‘fs awgg re size

diffibRi oG Q‘ihe?ih oﬂé@@dﬁfh@f&' 6F at 15;%@90 XSk Qetex%lﬁécﬁﬁ;‘ ABIMMethod
crude feed wwth one or nore catalyst$s to produce a

D4282ahndothe datalyst leving the pMsszetmrlbutumﬁladep@Tgramﬁmé cahlyst, from

o A BORBHE b TS5 bl e s,
caQruﬁrtec?@?s Vdﬁ% rdf'nﬁﬁ%déﬁurﬁ&?ﬂ\ﬂq%ﬁés thdfeof: %ﬁtcoﬁ’t‘?ﬁhﬁé cdiifcting

catal ysts Raving a pore size distribution with
conémoam swbﬁhatdhmdfeprowct &ps b dAN ofiBanost 86%dd e TdXNeIf the crude

feg] et L APt OF CEEs Porvg WSRE Y REFE et i s 1 rom
Col urae ivéftioh RBo PRV @BiaCmdBEN 6f protecifs a BRIAS product, comprising:
contacting a crude feed with one or more catalysts to produce a total product that includes
the crude product, wherein the crude product is a liquid mixture at 25 °C and 0.101 MPa,
the crude feed having a TAN of at least 0.3, as determined by ASTM D664, at least one of

the catalysts having a pore size distribution with a median pore diameter of at least 180 A,
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conmpounds of one or nore netals from Colum 6 of the
Periodic Table, or m xtures thereof; and controlling

wa@omsactes7mg condi tions such that the crude proPOTUSIva$042429
a TAN of at nost 90% of the TAN of the crude feed,

s G R A ST AL 5 A B PR g fution

coRbASHE bne 6PAREd SEAG fréif Uohthi BOf thePeriddic Bk, 0hé br BOR
of nore catalysts to produce a total product that

coinpotngsed ok er morieeislsdie Coluriep of thetliraiogicikrble pomieiires

ui, d,,m xt u
tnepSorFrd S BBl pmiqhs 3h Had e M Rprd iR BLUCEAN of
md¥ed i brERSHANSTdh@trulie fstl, whgeinTANes sdeadntfiel by ASTM Method
conprises: (a) one or nore netals from Colum 6 of the
D@o4ri odi c Table, one or nore conpounds of one or nore
met .
i Ve Bl BPoyRi b Ao B rBlthcing 8o pRiduct, comprising:

cofdabtifpa drddefeet heittRate e dhare Tatblysts topmdate e predypothatincludes
of one or nore netals from Col uq&qlo of the_Perio

thergrpfleprogpctpvhengiethe cride eIduCctis g LigHit Big afdp af 2p 910181 MPa,
thPdrub Okl oh‘g ?"2}% gg%ﬁ&ﬁt 0 80ad kit YRS EMBlelod T5664Nand at

a range and control I'i ng "contacti ng
leasDorck ctf tbm&taigs:th cbﬂnptisds h@) cme.mtemmeoﬂeia]ls flvas Caluﬁﬁd\ﬁ of thatPeriodic

st 90% of the TAl t he crude e |
R G S S AT oG O BOEBtE et GAROBRBI oD e cetodic
TaBleO¥t B8&urRs %}éb?darﬂf(bpii&d&%&g nfet&ls 4deh OPREHCLO of the Periodic

corrprlsmg contactlngacruefee with one or nore
Tablt ehe/strsorecoppodudseofant ot morq)m@mscﬁromlfaﬂumn d0 wlths Renedic

ude odu er.ei.n t.he crude
e PLPBSES Sisrend S e & gt R 6P (¥ a4 bl g ot
C(ﬁfurﬁﬁ@ idtaldt il £ame Godh 1 AN, hﬁ&c&ﬁﬁ)ll@ﬂig éﬁiﬁ@tlﬁ@b@lﬁ(ﬁﬁ@lﬁs such that
conprising: (a) a first catal the first cata

thfh@tvdfhgrodp@rhag aéﬁﬁl‘épf plimpeyt 9@%tca°|t9%IAN oidhs orudedeed; %herem TAN
&ﬁggﬁggﬁggLSTgpﬁkgkdqg%a metal s from Col um 6 of the

one or nore conpounds of one or nore
met athg ifiveptivfalsy providedfa hétkodef prodicing a bhlde peatucy bahpdsing:

as wei ght of metal, or m xtures thereof; (b a_ .
coglagiénap efefapd with ons osaresh atalys g QJEOdH%R/*?‘ %@%’Cbﬁhahmdudes
th@éruﬁ@ﬁrlg)'ag?tc@f;a e cfilde ng(ﬁ’%?t 9 ach%]p ul‘éfat 2 ﬁ@ alld 0.101 MPa,

rom Col umm t he er|0|c Tabl e, one
th@crudmfeed dnavmg artksN of atdnast 0.3, amt the wat at mofe @halmd; cmmprﬁsmg (a)

adi b] | cul at ight. of
o 5t cifliribe Dk GHaBRL RS EGERIY F) G AEEPHY D001 100,06

orSROGH: Bh@&sm%fécxﬁettaﬁeﬂtmﬁ GR, §f 1he @@H@&lc 'T%%leaoﬂ_ea&l Bbreat
nmost 90% of the TAN of the crude wherein TAN is

compoumtsarmng edmloye mﬁal\sq fmmn E@hmms64>f tlﬂéii’@rnodmél?afoleo paleulated as

e P e RBTART U e LB At rving
peP Qﬁnpéf JEBER &@eﬂ}i’s@%‘l’é‘asm 0P BRNRIofEHeOr B8 hfetdl§ 86 Column 6 of
lurm 5 of the Periodic Table, or nmixtures thereof;

the Be)ncahcsmm@rqne DB NG mmmundg o%ortemtnaora Imgialp Fomdrelarm 6 of the
pediferb ety an & AR LG Ao iR Al el line
cogfastindh\@Inditibnk Bectc@hethy Stud® pﬁ)dacms Q Tsm ®f at most 90% of the TAN of
the crude feed, wherein TAN is as determined by ASTM Method D664.

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

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 pwso6icom al so provides a catal yst conpositi oPCT/US2004/042429
conprising: (a) one or nore nmetals from Colum 6 of
t he Per i c_Tabl e reco 0 s of ane or
bk st BUETPR GO0 o Gl BAES PETEHH Lo Eragh of support
mdterid] LHsQﬁtetnlﬂﬁfeﬁny X—fa‘?)dlﬂra%ﬁ@rp Qhl WiRth thdl cati@ydt gk Bpore size
theta al um na content of at |east 0.1 grans of theta

disitibutionavighes mgdiampote digmptsr of atdeast 230 A, a%d@ﬂi@men% BiedSBY
fraction; and wherein the catal yst has a pore
Mé(tpgcgﬁégg ‘ribution with a nmedi an pore dianeter of at

| easithe Zd&nHon ako Besvedd¥ianaehly chidddiftidt, bompEMidgAa) diteor more
i nvention al so fpr ovi des a catal yst conposition,

meelfrBioms T okgny @9 the Beripdiad pbleneitear snare spmpeNRdnyT grppr more
S T A T T -

haOihg ih&ta ARirahs cdntemoCat leasn 08 @hmk betheerdloaint p'Eanaﬁl of support
one or nore, cqonpounds_of oQne or nore netals f

matepalAs dsteémlqeﬁémeﬁwé@f@ctr@b|aed vherean the sRtadyst %Sraeleffre size
dét@atﬁ‘m%ﬁ%’ﬁ%dﬁﬁ;p Fd @hml P@Y hf‘&t 1@asf el A dé%rﬁﬁn&?@ﬁ B8tMm
0 r

| east ans o0 eta alum na per gram
Msihppbrp8irat eri al , as determ ned by x-ray diffraction;
and erein the cata st has a ore size di.stribution

IEGTSH alﬁ% PEVIT S e yS{)fJO POSIHNT COBBRSIAL: (gL0ne or more
mé;i?l'é %rofﬁ O8R5 @iﬁﬂ%%@cﬁ@ Fab¥ 232 or DitSte O 'c ?Gﬁﬂc@ R BhSer more

provi des a net hod of produ0|ng a catalys conpri sing
mealstfioni ﬁgluamsimﬁtbc Penindih Toble, ae arprage mestals §omoCelomm teof the
metal mxture, in the su r ri s
et eh{en et Moo e ob o BRE fhr§ CPRh e the
Pefi08R MableN6r AREures tHERIOE, (BBh ahppoltrareial| e tBétaahinina content
Peri odi c Tabl e, one or nore conpounds of one or nore

of gileast §. If gramms obthetaplBmista nen erapeel wgpert makArial, agdetermined by x-ray

dﬂ% ﬁ(ﬂ{a t%fid (&{ﬂgﬂ[e%? {h’e cgﬁg;st %Jseﬁ%org &é‘% g Hrbgﬁé? v@{h%g(g n H?)TS
dm&ﬁ?etexadfdn feastP30QR, td@ eletéﬁhﬂie& )% ,ASMM ivéthod Dd2gat al yst has

a pore size distribution wth i,an pore di aneter
of athejigvegtion algo Rrovy S@é?@h‘?ﬁ ?éﬂn%%lﬁ%ﬁmtﬂ}éfﬁ%%nm@

comﬁ‘u @é{ ?&Hp'oﬁrlvlﬁ{ 3 & rﬂefﬂe‘nii;géaléltd%hﬁ%% g%omgaq &lﬂlma wherein the

cata conprising: conbining a support wth one’ or
suppnrécamﬁslestltm dhamimagarsiugear niare bBthe metdls cempuisieg engor more

Rl R RN b PEGTHG TBNE B ShRise FRAT Sek AR or mor

mé%é’lk W ColRbnnt 6r (RE Pbﬂ9d1§ ﬂa@l &,mlszﬁﬁe%eﬂsef %e&t%@@ﬁﬂé‘ﬁﬁ theta
one or nore metals from Colu 6 of the Periodi¢

ahifmhh eypport/metal midgretahe t@qferatm@axf at leastt400§ Ct twel fohming the

coP B HR0 B ColaNR Py TG U Qi a PR e S et ofa

led3R0 %Y xsas d&@&nﬂldaqryemmqweﬂhswm@l on with a nedian
pore dianeter of at |east 230 A as determned by ASTM

Met Hidg iDERgon aTSh @rqvmd,e@ mrneihoch@fsmo@mg dedalystreqrhpyeping:
cognl;blmngC 5 th)p%rtcv{n (gronqgr%tmetaﬁo[(rjo trolmsllans%pport/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@do6t670 wher ei n t he crude product is a |iqui BCTVIUS1004/@42429
at 25 0C and 0.101 MPa, the crude feed having a TAN of
I ea e
cag léelzr%iglt : Sa[%ly%ﬁ}%ﬂl ﬁ’% 1%1 dlgtplgldﬁ(?l{ %t}éritelﬁ‘%ﬂ% n%ci}g dlan%eter of at

le@étzBea&S;hs d86rnined byl asaMriMisitbdP4283TM I\/bt hod D4282, and
the catal yst having the pore size distribution
conpFhsinmentiona{se RIPYifFhamsHRdoh erastucig peris RIpdudty qomprising:

#
TR LR FEL 0 ol 5y DRRUA e
th&'ahiéle pr(ﬁfucﬂmﬁe;ﬁiﬁsﬂletdnmieqa'bducgmja hqlgﬂ mkﬂl}]lrma; 2600t amd]tc 0.0@1 MPa,
t t t
TR ST T e Ok A
di8Fibdgs M{h %%‘?ec?éﬁ d&?{ Ma%e‘té}%@ aPR84- 186'2&6 ab H&@Hﬁh@&‘ bPARIM

provi es a net produci ng a crudé product
MrethmdrD4§2|8@,gandcthmCamltystﬂ@vmgdhmﬂtﬂefsmaﬂmmﬂbltuomrcempxnsngrthseta alumina

catalysts in th enc f hydr ogen source to
58 BARE PGl ey g S B o Lo, 20 P Blgrs compounds of
oS cQ‘ill%‘rE me‘f‘ﬁl@fr@fn"b&lhﬁm“(f 8dRe PESHE Tab1s, R nhik e B E: léfl@

at 25 0C and 101 MPa, the crude feed having a TAN of
cerngwntacmg echvdlitiome grechf téefcthh amdn grcadmcki)ayz geAN ofiaembst 90% of

t 0.0 .
op T oL R tpe R Bl B i YRR PR e ARyt
Si zeTwH 1§Véﬂtfbﬁtaﬂ%rbrMW1H@s @m@ﬁx@ﬂ@!ﬁ RfALEin 'a%ﬂﬁiengro&jct &omprising:
| east 90 A, as determ ned by ASTM Met hod D4282; and
copineting b Icrudg feadividle onney werediatal sissinitlee preshnee ofra\hly@ug«m source to
pr%:lil%t o%tgﬁhé{ogrg& &g&?g&ggcﬁesgﬂ I%de-:r F’/')\rlgg%t %ﬁlerelntﬁm %ﬁicfe fproc{ucF isa

LiQui@aniktQreax 2§ €Q aRa It il rNIRg, tﬁ@amdu fudd haviep at Tl of Beleast 0.3, the
crude product has an oxygen content of at nobst 90% of
crpfetesd ﬁwg e ch contept aéleasted- P gramp ef erger ARF gigm of crude
B8 8BRS0 000 Q0 EYER BN R por
diainsier pf aieade?0 A, msddumhmﬁd WA.WM ]kz@thmdd)ﬁl%é ardognadlling

cciiiehing S P bt | AN BEARie thscede gkt PRes 000 Hanos
o0%% YetheP 4 ¥Ethe cNﬂﬁerf%éd‘ ah@® &Hﬂ&ea IR 6F odgginiR o‘xkgéﬂ Qntaining

m xture at 25 0C d 0.101 MPa, the crude feed havi ng
caanppAndofuch thatt d@sﬂru@: grodugt danan dxsmen contentaff at mmest 90% ofthe

t al t al | 001
o BaRe Bt ob e Gie BFL sk & anY B clinint bt ing iethod Dees,
an‘anxly?@H Sonletblstss deftemHed W ASTMNVIOUPEE39f. one or nore
metals from Colum 6 of the Periodic Table, calculated
as weheghvensiongisparovides awngthad efprodueinph cnaiﬁ@rodu_ct comprising:
COﬁl?&lC%l{rlé)alg%lgg gee\%gtl?l% ngrl Iﬁgfé%%% %ﬁsc? ?)%Joc(ﬂczzéo %gotial gr(le)é}l%rlch%a{lcludes

thd crudB @rdduet, dhetken ﬂlé@didétpr&ﬁﬁzt B aﬂﬁiﬂl@fmﬁhrem@gb' °8Q%e 0f101 MPa,
the TAN of the crude feed, wherein TAN is as

the erde figaddaving aderNatet keat 0ge eud ateast ayeei the gatalysts having, per
grg%lgo.\g'rclgtgﬁfsﬁ o B %q)O?f fl?gfl GhOGr @8126 &H%g]ts R Ghumn 6 of the

conta rude oneé of nor

Pamti&l Pl ohdroit Iherqwo@qmﬁ& &ffon@ o yithir© gl storh Cdliian 6 of the
duce a total product that_includes the crude

Pergyog@u@a( m@,ﬂé‘qeﬁ ap sighit ghi@etsh o griktures thereof; and controlling

contacting conditions such that a liquid hourly space velocity in a contacting zone is over
101", 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
wamososicont ent of at | east 0.0001 granms of suPET/IUSIHO$/042429

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

co i Si ng..one, or._nwre netal [ . nm fot

por TgaeTanr aiso i v S EahBherEe PR pRlgut Spmorising

coRBbidlSa Efi@ETeaMiLHR 0Rindrb eatBBkisaaltie pFedehes oftr hydrogen source to
m xtures thereof; and controlling contacting

predugel  totalproduss that ingluded the sredecyaeeds Whggeinthecryde gewduct is a
. feed. upt akes, y t

o fER R 32T CREE IO B UPRR B Bt ETAYof R 16cl 61 the

cri@iRTe@ridvivg a sul find contbigtloflay leasrdC@ON &fraas dFsulfr pevegrann of crude
nore_ contacting zones is over, 1Ch 1, the crude pr ogﬁgt

feqdagnchyf leastone oftha catplysis COBPFYNS PR OMARFIPCtplsdIqi (@Bimn 6 of the
ead, d ' f

PebBE JaBltphe Fafbi B BT cheYl By EmSils i CUNARG Pine

Pevibéic diable] dM\mirsuras thdedoframd eedtrdlyin ASThthéthighoddiHic64 suchrbit, during

sul fur content is as determ ned by ASTM_Met hod D4294,
contgin ey diesd gﬂalﬁsawla%ﬁqar}ygéq%aat 6?613%8@& ngﬂgbﬂ phase
se}%rétt‘tﬁﬁ FedGle £ weﬁhg b&ﬁéctﬁl%,nfti(ﬂgﬂ nae&l@?%gy ggo&@}e& one or more

one or nore catafysts | rese
CoRtACAETnSS fsyd'enb(bh'l,sthmmde pwdpctduvoe al Adtelat proscfldb of the

that. i ncl s,the _crude produyct,. wherein the c 0
A Sl 5. g et it Flint B ko efe gt HBEa0% of the
sulibonRat 6Ok CcAfie PR ABEAROTANTE 2§ HeBMminkE by Mgt Mighod D664,
crude feed, during contact, uptakes hydrogen at a

and stlfotcodtentis s tleteimined by ASHA4S dMethgrhP429%n of the crude

feed.during contact..The invention al so provides a e
et 136 oA a0 ity e Aue B PR SR P Bl omprising

coffabli@ecd bbe feel Mithorke@R thott tRaly¥d i R Hrésendd & afsRRESdrogen
of one or nore catalysts to produce a total product

sowsafo predhesdeiotal Reoduei et ipeludesdhe ciyde peadyct Hbergin e crude -
ty. . Li_aui i t A ...
prERREEGE] Pty ®i s R0 Pl oBffbing el conditons
su€lf theletht eadleifsedc dmirgpcdodthctiuphnkby hydrggsm @t salebted sdte to inhibit
hydr ogen up gke COE%iFiH on and then at a second
PhASFOCBaROT Pt | Rér“é_@a UHRE CPMEC i r st hydrogen upt ake
coneiL.i: o
Pt S B B B e e £ e BREC Pympisine
cohtychimgrecrudp feak evithdrydidgenmn ite presehecodl and or mdre bathliysts to produce

P-valye of a crude feed/total oduct m xture fr.om, .
a tojal prod Bt deaitides ShescFds prdfies Bhirthe fuds BlodneliS Biquid
mitkhfe & e Mo et MPRaREe c&Mr(ﬁFingT&ﬁftac%Q%/‘%:&?dﬁﬁéﬂsVﬁaﬁ fhat the crude

the respective one or nore properties the crude
feddde dontatted imithdiytiogen afl asiarsphysdrp grmsupgakesohdigdonfind then at a second

roduci ng a crude_ pr Ct,. CO i Sings...cont.act.
B G S e e R SO TR b AP om e
sed NS HRAIZER BptaRé LaNIREbnD ¥nE A thatooBl uptak @inSBE OfY h?fdrogen uptake

tenpérature to produce a total &(oduct that includes

condiion i apatrpiestiodnhibinkerabiariiuds gad/ tqialagedict mixtyre from

Liquid mxture at 25 0C at 0,101 def ee
oGO OY AN Bp b Pl ot o b o b by at most
9090 AR ith theGOspEtiiedn® 08 Hihe blopkrtich of fhiecaidedodtt act i ng

tenperature is at |least 30 OC | ower than the second

contBetinyrgtioe mse peavides 2 restbod plepredurdes pedeprodhets cemprising:
co%xrlgcé'\lg% a &Rl v%‘gl%nre %lr Aoy 8at£19st% g?a -fqélt\lte?ﬁpeﬂfﬁre%ﬂased by
contacting at a second temperature to produce a total product that includes the crude

product, wherein the crude product is a liquid mixture at 25 °C at 0.101 MPa, the crude
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wherein TAN is as determ ned by ASTM Met hod D664. The

i nvention al so provides a nmethod of producing a crude
w@r@d061670 conpri si ng: contacting a crude feed PMCT/OSTNE042429

or nore catalysts to produce a total product that

d d d t.h
e R e e A e S
coﬁﬁ@%gj‘@iﬂp@ﬂﬁ@e T 1&dst 36 °C @ARdr thhndthe Eé&n@ costectirg@emperature, and
havi ng a sul fur_content of at |east 0.0001 %r ams of

theerufleproguet @sarﬁlﬁﬂ of pirest PR ¥Merelative tenthel AN of Bieecride feed

cat.ahy, ol als from Col um 6
Whefel?hrgﬁﬁgsra}so g%g onl\gl\g?t%rrgrﬂeg%%onpounds of one or

mor erH¥ghvdnsioh hﬁ;mpfﬁhm fettibd bhgroRacihgdicaudéabdduct, eomprising:
m xtures thereof; and control]li n% contactin
%)

coplgaing 7 evde Sedrvitthae qreore caiglysisrte grrducs, aéotgl progychthagincludes
th{)@gg ug{ééﬁ&f whiRi T@E‘ cAlde tinc?du%{ fé%q,fgl?c?%%@:%dafr 55€CGhAH8 01 MPa,

a su r content O the sulfur
theantiefded bbhvinga TANGE af lead 0. 3tterude fEédhadngs sulfur content of at

det er m ned by TM Met hod . D6 and su fur content is
leaégoggénlegﬁﬁn%@é sfammg@ﬁﬁz FheastRng of thsratalysts
cof P¥ind R Br HRLNRE N frih @D @ o R AR PHIE bne or more

nprising: contacting a crude wth one or nore

con@baﬂldsslfsme or momjnnemlsa%m Callurpn 6d>rﬁ the Renmdic Teble) demixthess

ol e EC e Bisiaeh g corTitich el Gl puiyeh B AN of a
mést H6M d}‘fth@TAmsthe Srudle fdeBCarfer e 8rulie PebduihRG stlfheSIndHe of 70-

content of at least 0.1 grams of residue per gr am of
130%uefehé sdfir cantgnief th@@mde fmé, whereiel AN tinrsdategrmined by ASTM

i n or _nore I s. from
MEERT Db SRR o lonllRh B SRR a AR Y Ve el Dand%
met afi ihvedfosalsy @SPO\ﬁdefa rhﬁﬁodf’@f producingd abhle padduct, comprising:
m xtures thereof; and control contactin

copigsidng ¢ enge &sdhvithene arirore eeigl §S§§rgt@ mﬂ&itucméotg rraduchthapincludes
thgpl’%lg glg)é?ﬁlgtfé Wg’lglr%lenSI gl ﬁgfdgg)p ue M%qlcﬁfgc?&i)%\g A 0?5 t’ggnd 0.101 MPa,

the emdel teed hanihgatT AN of hieleast Odetlfeamﬂe faadihaviey 2 iesidli8Nontsnt of at
as determ ped by ASTM Met hod D664, a dresid t ent
leasg ALIYBY Wﬁlﬁéﬁpﬁﬁrﬁs%ﬁw&e ks> m castpRe Qfﬁﬁ%mt% Fsts

5)?19111% IR bHERrémEBi e @lfohﬁ‘ﬁﬁ) g lé? 't e"illo@fcl"]?‘jaq?)le{J bRdHEChore

mpri’sing: contacting a crude one or nore
coombahdssifont or proocimerlsaiam Calumpn 6 @lﬁ dte Hehnathq Tabley demixthes

S Gl SR BB oS A BACEH Bl e B ot
mést 96 sHfihatTANe@she quae féeH €thé wﬂe pfr&ﬁl@t R 1e8dde éé@@m of 70-

content of at |east O. rans of Ad%ramo crude
13p%ecf, tharagidat cpletasftofdhfecru e fehe, @étvshey@tlg asidsichyinsd &y

A B Sl PleB st s oo Ay S D307

Col urg iftveditioh ARo Pedvi@BiaGndibd dpr@ﬂud”fhg(E Bfuds ptdiREe @(ﬁmprlsmg
and controlling contacting conditions such that the

conﬁg@@ w@d? seediyath eneoR e catelysisto poshies a o proxiycbthat includes
t
d 58 St SRS 8 B BTGPl LR TS RCh0D 16 e,

thawbraa e feed Yekang @t AN of hsleas 0 d e therdfdiefde diya vl ANV m béiflent of at

D5307.
least 0.1 grams of VGO per gram of crude feed, and at least one of the catalysts

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

thereof; and controlling contacting conditions such that the crude product has a TAN of at
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The invention al so provides a nethod of producing a

crude product, conprising: contacting a crude feed
WOWRa0H/0618e0 or nore catal ysts to produce a t ot al PET/O82004/042429

that includes the crude product, wherein the crude

B 300t b TAM O G Prffe oo S bry sl By Etkedfid of 70-130%

of'tl@eaVGCp&ﬁltéhft of R cedleatbd¥E afid WheRM TR RelYs asCduidinihddDy

a support with one or nore netals from Colum 6 of the
A$EMﬂddh@df§Bpé one or nore conpounds of one or nore

s .fr om Co T
it eV R alsp P oo helaBF bR ipd oo b, comprsine:
cohfttihdg clule feedtvaitly sie dmmdsxe @hﬂaﬁ@tsttb ?rd‘eﬁt:@h yethl pib@ﬁiﬂ t80includes
in the presence_of one or nore sul fur containi

the gge piadyctaivhareinsihs srusepredustisligadmpdiret 4> *Cand 0.101 MPa,

o B0 B0 B 5 i
bye tordbinfreetsuppoie withv@ietor aroraheelpfromi Ctdsma cnaftthoBerdidic Table,
o455 hoARSEoR eSSBS B o, o

m%xﬁlg@g tthrgeﬂ g(? %r qad o bzﬁ&lly qﬁécutr . £d46miR %%%%ymg rh@htﬂlg the

crude uct 1s a |qU| m xture a
ca&i)ﬂsﬂmewﬁiaor inhke preschee bEeank dravoreguHuviamtosing gompoatds at a

| east 7.8, 0C (100 OF), .the ctrude f havi n
temRoAsre BV D) *Di a4t g ling rQring G s ughalRt pRge
prG&Ic‘f‘hélsSJ BANUIRE bRsNG098 BE tHRIT AN o€ tHEREAdeSfebd.om Col uim 6

of the Periodic Table, one or nore conpounds of one or

nor elheehedngioh latsmp@amdm Bethpd pheropesing diconde pdduct, gpmprising:

ures t.h and contro
ot £ EmeC Brdvi AR ot Rl o0 BB ST AL rppduss ot ipeiuces
th@trudd podd&, Ghein MBSud@Prodict shaiquicmpaintelat 05 °C Agd 0. 101 MPa,
cr ude feed at 37.8 0C, and the crude product having

thepmde fegdihayingp vESoSiB00% abfcashid oippt 37 §th(§'0Q)?F X Hhe Célid@cfeed
B ASHSH0 O G0, b 8 LSRR o o

mdfetnasls B266Qolulihes ofttie Pém@:ﬁc ahisle, quie@y inth@s camp®irde df ofie or more
produci ng. a cr%ag pr aduc conprj sing: contacting
A

metals dorg Galynyg ¢ gegpdi Elec%rt%xyg?%th@@%raeé seaitolfing
COB%E&IICI:% &{éle Qeink ﬁ(!hatthaﬂ 1€ l:lllﬁqg gr&éilﬁgt 1l léqgsc:@gl%dé{%b 8 ‘v@gf &inbst 90%

pro uct Is a m xture at 25 0C an
ofGhel dicoviPp of theerclefoal §t8&d Ci@a\ana’n glea:rﬂ'dkl\proﬂucaﬂlavmgan API gravity

R AL TR R R e—r

ASPURALRLS U@sfszy %ﬁ%é&ﬁ&nﬁ% aéfﬂé‘tfeﬁﬁlﬁ& bPAKTE Ml B9669.
additional catalyst, wherein the additional catalyst

c 0 nﬂfhesmsermne alsp prsrides@ahethod ef predmsg a orvde produot, eomprising:
ounds ,0f. qne_or nore Col.u met.al s r .
o gBR AR e gD u Oty ceDP s e PRyRed ol oyt that includes
th€ O Birdélﬁét MR M rdde@radudeit an q?(ﬂlﬂxtﬁ&@%t a5 IAMh@0.181 MPa,
nmost 90% of the TAN of the crude wherein TAN is

thesrude fase hianiag ahANSTM Ikest Rdd ambBa omper meveeatalpws egmprising: at

net hod of produci crude
1o it 0508 OO P e g e oS R ncipgy gr mixtures
th€862 hiv fubadditi a0 Batglgsiawherer the bddlisial thalyst ddehpHiesode® more
crude product, wherein the crude product is a liquid

Colimap Grmactals, a® qy@orp gompawls ppane 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.

10
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and the crude feed has a TAN of at |east 0.1,
generati ng hydrogen during the contacting; and
w@ oovsnelel’o ng contacting conditions such that tpPeT/vs2de042429
product has a TAN of at nost 90% of the TAN of the
cru feed,. wherein .TAN i s .a et erm ned_by ASTM . .
Vet ik BEgion R TyAR BRODR ob BiEbOPR it Pty comprising
coREREHE b BELGR FEIAUREh BAOEIUSre AN 1Bipitiuce @RétalrofGctdhat includes
crude feed with one or nore catalysts to produce a

the erusle pprdvgiu etherciiatheiomedapfedudt frea bguid aipessated, *Gansrel (. MPa,
t d d i i nizd_ i : o
ol e LR RIAE T b TG e R comacting

arfd. cbntrallidlg @bnth@ @t condiods sidhahsahatyidé prodasitak ai TN of at most
vanadi um_ one or nore conpqunds_of vanadiu or
90t of thedAN |9é thegrudeatsed. vaierein TAM i as deteamined §y ASTM Method
D @J}di tions such that a contacting tenperature is at
east 200 OC, and the crude product has a TAN of at
nmost Ty aftiohlagso TAN/iaés 4 method wd erddeeidg awheiegiroduoiNohsprising:
as determ ned by ASTM Met hod 64. The invention also.
copfasting a srugle deadnnigh epe o BERFGAIRYY St tomiRiicp A defaleroduct that includes

: : [ s o r
R, o P B MW G AR 0y P
the crude fepddaumig,a TaNrafianleatted). Grand et leassdue bf ths catal istpudothprising

m xture at 25 0C and 0.101 MPa, the.crude feed having..
VaRAGIHRY, GE O I ASIRGURAS S inbain SR GHES el Pcand Sonfifling

cdnflctthy S4iiCARRLEIS AL VaRAding "!’ém}f@é’l‘@tu&r is APle8st2O0PRURESthe crude
of vanhadium or mxtures thereof; providing a gas

produgs hash hMgNaoftap drast)@0Pod tirec BAN S ithepcrodmfead t winageint TAeN is as
as .fl.agw bgi QVi in adirection that is counter
d %m(l%eéﬂﬁ‘ggﬁgﬁwg{?@g%%e feed; and controlling
Cont Bigd indentidaRtotrovigesagbthbl @gpioldﬁciﬁg ddudRrREit, daprising:
a TAN of at nost 90% of the TAN of the crude f eed, )
confrsting A cudN feas! wiih el ermpriscdtabistsAS PRRdVEE AdefalnBeduct feé includes
nyenti o AV od: of. . pr.aquc of CF \
e DGR Pk AR g KGR Rall: PRy BEGHCR8 °2, e for e
the rude feeddat Alg\sST ANtod apleastick aad tleast op¢ ofithe catahi@ts comprising

i ncl udes the crude product, wherein, t heSM%r ude product
vanadigm, ppgPIINPACOe VRS dlEyapesigRgoonixgIrepbaTeot RO Wrlipge gas

cop R uRT SoachRul Afl 651 e £ Ban kL philh e,

diccatienh fhmt B coompr foghefowanfalds erngle fead; amd coptrelliog vptactits conditions

of vanadium or mxtu t her eof , - and -t anadi u
s iR bR BAD] SR o0t F9/Bt sk AR R Lo STRGR S
wRQER TU RISt ity AdBOIe@Bd et r ol 1 i ng

contacting conditions such that the crude product has

a t ofld inkgntivh Blsoquenidest a methad ohpwidu€ogs ofudepeodict, vomprising:

cont.ent of the crude feed rein Ni/VIF ontent .is.
cHBEE & PR SeF oy RPN S PR PSS A SUFT ok g includes
thP cRME Pestiudt, RRkRatiRcrileqb@icn B AidifidSextRfeQfIs C and 0.101 MPa,

conprising: contacting a crude feed with one or nore

the arugle yepdhavimgppas disare o4 crude &tedpa todal NI/ V/lacontart afdi keast{00002

crud roduct... wher,ei.n the.crude product is a liquid
g 4] ]S e S g STl coristss vanaguft, QU5 of gl onftipunds of
vanadiahly 6 Hi:@0RP FHeSd M hndaRAtMraAtiunPERal Ot HAWINE aGREPAENEStribution

of vanadium or ) ) -
with a median pore diameter of least 180 A; and controlling contacting conditions such

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

nore al kali netal salts of one or nobre organic acids,
wop@sosienor e al kal i ne-earth netal salts of onePOT/URDN®042429

organi c acids, or mxtures thereof, and the crude feed

e Rl AL B RS B R Ry g

codfactihng éﬂhfde&"@dddﬁltl@f)n@br theaJatdly @ Gtodlica ARotaBfdduct that includes
controlling contacting conditions such that the crude

the erda erodust vherain tie celerspduchfs aliqud Fmﬁ'@f%@t 25gfkoend 0.101 MPa,
at gt%:aiétg(léﬂ gtﬁ'tﬁf&ttﬂg%t? g%b/gn#lﬂ% % gﬁ% ?rltlte %g #rf IIS’JLQIGF f vanadium, or

madgteattesdolf ke et feetdebalprising oﬁebﬂhlo&azhlkéh ﬁlfetad) JB&MUfone or more

aci.ds in the crude feed, wherein content of al kal i
orgaRig Acids 0Re AF RQrS Alkalmgriarthragtal salts Al ore oy mayg OFgaNis acids, or
[
T L N e B
alkalowetat, and ahqahneseartjl mettah tnantetah galts ol romgmlcf abdb ofiat Feastr(e00001

e D CenHENG Foe e aaEon e Sl thegogs Biags) e dqtal content
oﬂ a?kai’i rhétgl" bl AlXiAY ErBtmeal, Qgh@ %&1 S&lelof'\ADgaqlé Q&dﬁﬁq Snost 90%

onprising one or nofe al kal i one
of(jhe mnt@lt of glinli meted) ahel al@hﬁe@ﬁﬂhm%lahkmmlrselfcsaaﬁQrgamc acids in

e SRttt Gt BEARHEwRRE e aEpaRigt et dh et sais of
ork @€ acids sUerkmiRrALE M STV Mbtkad D1ARs al , and

al kal i neearth neta in nmetal salts f organic acids of
at |'Bsinvaitiooebe pyeddes 2 madlod of prodseing a@mﬁﬁ prodaict, comprising:

co%%tafl %%g E:I'Scl)lrdg? 4 a\’gl,g% Q eocgrﬁngre chtﬁg}ré%' tt?) é?ﬂu tc\ﬁ%l pI%%chthat includes
th¥ktude @toctuetas\meﬁ&%hefcradaq)r@mcais AliiemialireR® 8 SCiadd W1 MPa,
pore size distribution having a pore dianeter wthin
thg gruge fgedionBiprisiae aac pomercrlkaemetal salised one opwete erpgnic acids, one
Li
oS O e P L DR AL P RS,
cradeufided hasank) per fram cﬁ“ cradedfeed; anb@htomdnt af klihli nived] 2dnd afitine-
kal ine-earth ne , in metal sal f_ organi c acids
coih el T BT SHEnIE BB AL XJreshDRAN ! etiar idndpast ome of the
ca@ﬂl}ks#hl'éﬁglge%ﬁcﬁg stZe H%'tnbéi;ugln ﬁﬁi}%{nrtngﬁi'taﬁ g?l% 1@‘1&?{9{]1'11% rgﬁéedﬁom 90 A
tod8a Aatw«réol at &Qetaﬁ(l"/h ofréie adtal numbeebébosalirt the pbreizgatisteibution having

aci as de r.m ASTM Met hod 3.18. The
o A EREISOH SaED AoV e e PR o BT Hiyes e iiebution i
asReRAHEkd by QPN N&AH6d pa@wcaha egm@olﬁﬁgl%tatc% cwlctltiom%ch that
or nore catalysts to produce a total  produc
th¢ prede geoduetas e tetdcoptant atalkalivmetadiand ahealine- a@teh mﬁtﬁlﬂ ug metal salts
25 0C a Or}tfja 0..10

of fo&aéuchaaq# 03 al'} Blgﬁtl“%)l/&ﬂf t F cgptﬁlat m ]ta]l, 813%1111(% algtg metal, in

m&QINHaREbf Sgardit abi@@sf the RIS Feed) vhBFein @tﬁﬁer@bf hieals hle@ﬂ' en@falkaline-
the catalysts having a pore size distribution with a

capip gichH, ipandaldialinet agania aglds Brigdetermimed by AYIV M@hod D1318.
W t hl“h%tmtle% Fgg é‘t Qhads Cndfib Bgﬁé czrrl%act) g ? rgf Sc\l)\lnctl, ﬁ?lﬁprlsmg

pore Size I on havi ng

coﬂﬁctﬁ’ng)i cﬂuhe fefé& avitiorRWr endit aamlyets to YWdned Ao bﬁ)(ﬁl'c‘ltﬂat includes
distribution_ is as determ ned by ASTM Met hod D4282

theypryde Brodueh whergindbe eade Prrylueios giliguishaixdye lat 251 ¢ apB.101 MPa,
th%%rgi/ﬂg R Eﬁ%&#,/;%? o Bf’{rﬁh Bl é\é{rﬁfﬁl SORKED ot e&lt 3 alT3% 0.00002

con crude
grivhé, dh&Fat leasbaabdbf ths caalydsthavitgngdre size dlstrlbutlon with a median pore

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

nmet hod of producing a crude product, conprising:
wa@oensacteTmg a crude feed with one or nore cat aPEEUS2000042429

produce a total product that includes the crude

S % G By hes o el it 3 A ke St fameter,
wiedhh @bte e cﬁbthehﬂloﬂri@ta'slh&enﬁlﬁgd 8| kv a4&Bsd D428, ahé controlling
in netal salts of ganl c acids of at |east 0.00001

cogtagtig gamditipna Fuar th@trt ¢ gruﬂg ethdugt hasadetal BHY /E gyeontent of at most
0FR g Ny BE KR DR Fudd AFg R Gh AUV /RE bR i8as determined

byyS BTNkl s 084282, and the catal yst having the pore
size distribution conprising one qor nore netals from

Col Uhs iBvegtion glso pepvidnsiaanathed af prodeciag a spide P&fWﬁb GPRprising:
i
coflhg P S5aERA8 BB AP SEAPR Bt TR ot ot
theande prtodast, shefir thatcride eradudois anrcplwmﬁxthua&lt as f’@taaﬂ 0. 101 MPa,

content of alkali_ netal, and. al kalin arth ta
the,grude fegd hpuingp tefabegtent séiﬂ&@h gretalg, a §ﬁ< 5@@7&%‘? liﬂﬁtéls in metal
saft‘%so(‘ﬁI ﬁgémf’ beidd t'lea@?@ @bGOl h&a%hﬁ%f%ﬁﬂerfeé@ bfleastofle the

ts of organic ac e crude feed
cam{mtsdlamrrgoanpc&a tizeflisaitudibn wrémteaﬂnﬁdlann gowl dmhetmeef%tetaht 180 A, as

cefrgp renca Ty Methon R Be ol el % e i s disipution

coRfpPNing Bpe Br IRINRE RS TR %‘}{ﬁhﬁ‘ 8 oRtife MR ARIRMULS bne or more
COprrlSlng ContaCtlng a crude feed with one or nore

copppundsstfone or p}ooedmc@lsafmm Calumr 6 @l dte Rematlici Tablasdemixthess

th%% gt?cg g?rog ﬁ%c%@%{g ggc 0o tgl? ﬁltaléile]%)éa cJ[ lga%iadcotal

cofiAé 1l 3k AMOmORE afd alﬂ@ﬁ& édriahétalyet ﬁﬂete@ Sditsof 0f ga@ltenc@s of at most
nore organi c acids, one or nore al kaline-earth netal

90§mpt the gpntepteot @lkahﬂn@alowgﬂa%lk@mcqaab mesal, W metak s of organic acids
in %ﬂe?ﬂ:cg&?eafeF O,{l%retrégg n ﬁt&‘t}%f ]@ﬂ%ﬂ &?XI' F@fnege{]agtﬂln?gtalgfn%q&al salts
of atdeald deisds bhdorenshal bASENEMcsak] "8, or gani ¢ aci ds

of at [ east. O. 00001 %Cs | east .one of the

cat albdreeniigy alsg PéOVb 5@ 18sthed of REPATH0E 7 BRUGPIGS comprising

f

cofBELAH PREE 1S LAY @ mAt onaBEE g pihdfeq SRl SR Mafinciudes
thcscmde picglticti yheteonthe orqde ipsadugt ismdiqoid mixtererme2APC ahd 601101 MPa,

Col of t.he Peri odic ne or. nore co ounds
U Erog O BT ATap P E G A S OF OB Pae TR acids, one
or haRt SikalRfie- éﬁﬁhtrﬁét@ﬁsalt'é‘ 8r 68 or AR oﬁ?é)ﬂﬁd lidd Bﬂmﬁaﬁﬂe§‘%§ré&@‘ and

conditions such that the crude product has a total
theonte feed dhviak ke igrame B rndatfedd, total comeriat atkatiwneiils, and alkaline-

eaff it ety P RiBeie 2Eighie 1. 0 TRO0LAPR:itgdgiPong, of the
cat¥Blst ha¥BlglSpdé iRk BRBHHuLIBE Wit I mbd1gn pore dRanh RGhT VRAEEI30 A, as
content of alkali netal, and al kaline-earth netal, in

detmmmedéalA%TMfM@ihg@W%%@ndl ¢hej aatadyst Having mpﬁ@dsmsaydlstsmon
t.hod Dl 3 18. Th g,Tt ri;od net hod of
o oRt Br M ARl BE Loh i foF freeBbbid S, FRE J0
cofiipdardsfFoe o fldremetalrfrdi® Colhmat @b?ﬁfe&’eh@dl@%@l&‘@r Rixtures
t ot al CEr oduct that includes the crude product, wherein

therpef; and eratiolling fontacEngcandiinng swehdharthe grude gragiacidieg a total
cogtenp c}f aME? metal, 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,
wa@aroos@esto one of the catal ysts having a pore SP@EUS2004/042429

di stribution with a nmedi an pore di aneter of at |east

inhg orpte PR hSE Mo R LYt el BRY alRA e eanflletel Sy metat satis

of R adidy 18 abebtahsinbd BINASIIMMetBoPD18 18 Peri odic
Tabl e, one or nore conpounds of one or nore netals-

f r onTlednvenRtios adso nravedeses method Ofamdscms @ cigdernrpdisct, comprising:

o 5P B Lo PR G5B g s

th@trud® ?iod%@f)/m%reﬁlhﬁlewrlﬁdﬂ Prédued [Etﬁlﬁkﬁul@fnlithﬁ: aﬁQ@d’@ efnﬁeﬁ].Ol MPa,
wherein Ni/V/Fe content is as determ ned

theeude decodrume attptal Ninvdhe pasyiend of at 19&5@0&@89,2 araamqféﬁ/‘é(f e per
I
grglglg)ggﬁifdgg d‘adw ngr?gé gffﬁ%n ?tgﬁggﬁ{a'vﬁl %otrg aot 8%& Hﬁ%oﬁ‘ with a
méddmporp et ér dﬂaﬂteasﬂﬁ?muﬁ,e@ détl&ﬁnml‘edl de ASEM lMéthod\DGE&Q and the
t he cruyde roduct s, a [iquid mxture at 25 QC_an
Catﬂln%ﬁa‘fe@%\a PPRFeSI2 ARl bR QI RSN SIS PT e afretfﬁ@frem Column 6 of
P TR L0815, 8 TSP BT BaRSHlE Cots o
Pecmogaril" ablea o théxtues tidradfyambkcontreHmafcontabiéngcandéidne edch that the

crifiaapind bt Sl AR sprEtast et of s WiV e oot he

cr@de REQ a:messelﬁlwlptsm@eo&&ntl@%saet&n@% ASENPMetod 19808,

one of the catalysts having a pore size distribution
wi t ilhe inestitian apporpeodilesrremethod bt piodheag & c@BleArodist, comprising:
coR GG PR B5ASTE o1 OnHay e CHADR O RS e Bafbrddlet that includes

theBtub griaush, GhBleaiihe cRele Iﬂdsdam Rfa 16 @Ysatse dt ROCRNA00D1 MPa,
grams to 0.3 grans of: @ébdenum one or nore

therpiude fred srmpBRpE 9rE o1 mess dkdlametal sadts\adiogh pr mpre organic acids, one
f;

o TRt SN g S S T A R OB bR oot e

crade fotdhavinn4 el cohteat, lvad grameifaludedost, af kl&lalll ﬂfeta& &[nfdhilkahne-

tal, in netal Its of aqrganic aci ds of at nost 90%
eaﬁﬁ matl, indnetakel t%f’? SRR peigp PhIt leagh B 08P Ulagrames. at dgashone of the

oy 5L S8 i o0 Ao

detdrinaled hy-ASF YV Matbd D428, and tlad casdy dt havhg diegaore sizadisttbution
is as det rm nedqu%/IﬁASTM Met D 3.18. T i nvent |

ha el P ol tolet b P g QG SBBRIGc S Brams of:

m&I9hRnLS, Be oﬁﬁﬂfeqﬁbl'yﬁgelﬁnpédﬁ%ufl@@ dalthilaftdQn %ve‘?éht IZ@fn‘%lybdenum
catal ysfs to producé a total product that Includes t

or eriyecsghedof tau;ld vﬁtémélmg qoméactingidendptiad such thet the Icr\Iqla |pdoduct has a
an . 101 MPa e ¢ry e fee
ol el o P g Yk pG o el e Sok g ooy Bt ofa
mHt Q0% the &iiient ©€ kaalanieeal Rind MitaWhERa@OfleBINtin Q{euﬁtsalts of organic
| east 0.00002 granms, at |east one of the catalysts

aciflavs thgaryilsrieed |V\21@r6m’1 senterof pikali wietdl, andredicilimn-eptih anetal, in metal

soff o Sa™ an B8t P SRV AL TG

ol ymféemtﬁﬁn@@ alseprovi@sra Iﬁétam Off pré@icihgy/$ rudé bRIE:, B8prising:

grans to Q. arrB of : ybdenum one or nore
coe@ﬁﬁytﬁm@rsld@fee mor@ aqttelorstatt@nroégcmto@qi prasfuct that includes
I
BRAHRRHR Bl 6L U5 OSE AR A FRIR 61 1ot g e

thé@cridd\feell hating TN 909pledst 0.8end ﬂfd &@de 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
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the crude feed and the crude product has a total
Ni / VI Fe content of at nost 90% of the Ni/V/Fe content

wobooshelecs ude feed, wherein N /V/ Fe content i SPERUS2004/042429

determ ned by ASTM Met hod D5708, and TAN is as
M Me 4The veptiqn al so .
o BB o ETIP PRI SRR RIE (16 S L PRI Sie pd Admined by
ASPRPMefiod 1)4280] %ﬂqhe Bﬁa@stq{auﬁl% 4 96l Wl §lleAita cohteADHEr gram of
cataet)/sts to produce a total product that incl udes t he
cagalyrielrom 0901 grampeiod). h gtams ofr mabybdemumcmeios mere refypernds of
mrgq dérjr}rugl} %élc%l%’ée%o%rs Wr%ghq o}?rg(o a}Féljdae%%lgﬁ?r al gs {th f; and controlhng

cofdcein® Gt chsaatklthat Heerale pidduRt Hdls*@ﬂ“ANa)f%mﬁoht 90% @E the TAN of
salts of one or nobre organic acids, or mX

the gryde dged anddhe srade prpdactinag g twak/NH}g’ /F& qoat@&t Ofﬁﬁn@ﬁﬁ $0% of the
NPFIEs ﬂ{@n%g it U&t Qe [r&S dwh%fe%rﬁlh 1s RWiermined d by ASTM

neear tS organi ¢ acl

MefhoatDi798,sdnd0r/0N®@ds @taﬁ"ﬁnedaj’}dASTM IeIaﬂiodd)EeMof t he
catalysts corrprlsm e or nore netals from
Col ukhe IgventioprdsopapYides %m‘FTngFi of ppducige ar?ﬁ‘%‘i? REBysbLREPrising:

co%gagﬁgg a QfuddPEL Wik éﬁimf HhEE cg%%mo?)rﬁucé Q%otﬁﬂg&?%?%a]t éncludes

or m xtures thereof; one or
thé comte Goddunty whoredd thelveuddgrodudit ¢ allidplié mixnee a25rerand 0.101 MPa,

cog‘{éognegls of one or nore glgt al s frcl lum 10 of the i
thpygridg deed cppprisinggne oF mags plkalf metal s3lts QfoBE 8F MoK prgpc acids, one
or' b Al@{ind -84 m@&h k‘eﬂﬁ o¥ Qné‘@f Rbrd &g&rﬁ& akid S WiRtuBesTBEBE, and

isin arange froml 0;: and céntrol ling contacti ng
the orvde tféedriwvingatiotah a«nntcrktepftrrguam operudelttedheisalkalt weal, and alkaline-

cofraalin pe@ltf bp i fae PRt B1cd bRB0TT o el one of e
cab Pt mssir: k8l one B hidre nﬁfh@s Rbdsadlinen 6t P@icdic Table, one or
netal salts of organic acids in the crude feed,

messesoBIPRuRdsif @R 0pMost Feglals fierm £lolumm of el ariedicebabie: or mixtures

I r
B0t 1 PR PO o IR 1 GLR sBoft Tl g ormor
coﬁl{pbwhdiﬁ@f ce e el metal pfrowl LCulngn 40 of tdePepibadUldble, or mlxtures
ri sing: qu‘rtactlng cruefeed with one or nor

thers? Whstedn ¢ gofp i el tatal Golmp Fy gt tq 9kl qOH&%éél&et%lh%ma
raﬁngélﬁ&nﬁftg%%ndoac&angh% &Hﬁcﬁwxgiaﬁdﬁ{oﬂggﬁé thst tfe k.hl V;pﬁ)gduct has a

xture at . 101 e cru eed
toall t«mtait oialkeli Feetal patdentkalink-catth heted £ inGnOQEGARs gf @ngsniobcids of at

mp¥ QU iR Cordert gl e s st Dol metilan ahsken e organic

acg%l iHE Sud febinayiResih @Ghient ARG n%iﬁ &{d zﬁﬁilﬁlecé&?ﬂ%%&}ism metal
of one or more netals from Col um of the Periodic

saltabf ergawie aeidx isaselstermired b ;AN I\(Idzt)l0<bBé3b$ more netals

conpREBLeBPR Al Pt i e HEp s PP PR B ER FCIR PIOTGE cpmerising:

congctiRglh erulis Béed, wigh ofd éﬂrﬁé@%aﬁb@fs&@brodﬂb@ﬁ ital pﬁ\odm:lt Hat includes
ratio of total Colum 10 netal to total Colum met al

th¢ gruidp pepduats geteiothe truds produchisd liwrd mbitiviersg 28 Sﬁtaad 0i19g MPa,

nf R B Ao b R R dtas 5 BIORHE a0 Sk Riayipe ver

groin dfiefude etdic ahEgdeasnbed &f the Ml gétEeo@pme@n(ta) bffe &Smore metals
det er m ned by ASTM Met hod D570 The i nvention al so

from Gipluren 6 of thetliesiadist Tabteo G PTTYOLE coPpGENgsyaf e or more metals from
CEIR'E ot thdPeriodic 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 wwth one or nore catal ysts to
produce a total product that includes the crude

w@r@do6t670 wher ei n t he crude product is a |iqui BCTVIUS1004/@42429
at 25 OC and 0.101 MPa, the crude feed conprising one

r re ¢l nor. gani ¢ .
el gl B bl bk KA L IR 13 PP ORR} gpgting
cdhtacﬁﬁ% eomﬁg@rsl sﬁchiﬂiadﬂle cuderpraduet Bss 4 181 80IV/FE bentefitud®t most

f eed aV|nE gram of crude feed, a total content

9056 ohfhedYiyV tcanten%ﬁfdh%\mdﬁ faedewhensinyhly ¥(Ee Gontembisas determined
b}f‘%glfﬁflfe/feth%rd%%% acids of at |east 0.00001 grans, and
one or nore catalysts conprising: (a) a first

cat allysihyertioa alsorgbvided angtiod rmaprdzﬂgcmg arcr@cteq:srbdxict fdorr'rginsmg
catal yst, from0.0001 to 0.06_grans, one_ or

CORACHNE aﬁmsim fess Witk e %‘fmf’lﬁé’aﬁf’é\‘ﬁ%@m@dluﬁﬁ @éotabwedw that includes
|z W

FPARSAIGL A R ALE PR LOR TR lor e
thm:mtda ffeesl dohﬂlrlsmfg ona od n{olng alka]s ﬁrewhdaltsatfanlny ot motreh&rgamc acids, one
~_secon at al yst havi ng, am of secqnd cataly
orgpote gligfingre @ﬂéa 156 o Gornpeaninatan.or FreaIhérRe, the

0
e
eacthingethlainedetaksalte o) hltgarmb anels af at least Gi0000T esintshandeth® pne or more

nd controlli nt a nditions such that t
SRR (A ettt B et Bt poriemiol Tapigatalyst,
fr@lln k2l 00 8o 86 tbarh® ol oneloR nivRé ﬁieta?ﬁfr&% (Qﬁu@ﬁ %Qﬂ e laéiidél?’c Table,
of at nost 90% of the content of alkali netal, and
orﬁlqmmqrﬁ eompeunds né@@ﬁ or mﬂrerm@talls froat Celuoin @ofyha iPeriadic dgble,
cal Cﬁl Oate g\i(lé"lglgt og %1 ?m[retgelr ure]s ont aqndggg z‘? .%eléglﬁch 82{13&?# g‘le second
caglyst havifig,air gRLE6 MOl &YalﬁTaMlMt 02 gfAmsHEBoneldi@nore metals
|nvent|on al so provi des a nethod of producing a crude
fr%ﬁ&@lﬂ&ﬂﬂ &b thsrBesiofiy: Tabkm paR o1 MErerosmeyads elape i tipromestals from
| d
[1mn cPu%l cﬁ Stﬁ@ % c%i?% 'gaéﬁlg,rcgf Slgllt’&f‘as%vélgﬁt‘%f tnﬁe'ieﬁ &‘i{alx‘tﬂ Al ¢ ereof and
con&oﬁlnglcqnmdu‘fgl conditenatuchShfiChanddOpbdictMaa a t(ttbllecdhtdmd ef alkali

eed ris one or m)eal ali nmetal salts of one
m%tﬁl i @Eglargea%r% Ml meigbsalfs ofgreanis|agiis .0§ét 1@yt % of the
colRhebf s Sef, 208 ﬁlkgfm 1 REEAMH meBE SR of o CEACLHSQE the crude

t hereof, the Crude f avi ng,” per gram o
fed¢dy g‘d),elan tattait of elknb mItetzrlf argll dledlinereatth Imetanid metal salts of organic

kaI| eart alts of organic acids
1%1?5 %1 W%ﬁ%@#@g&gﬁﬁat | east one of the
cat af Héihﬁenlﬁéﬂ hRE pr@ﬁ‘dles%ﬁﬁ&h@& ofﬁ&)ahéiﬁé a cﬁfde lp?(ﬁﬁltct QoBrising:
grans of: one or nore netals from Col um

con@pimgia eruifa fiied, withheneor mee satelysisda pustued a tmzel pmdun:bﬁaat includes
B G Py o7 e S R B R 5025 88 886 v,

the€ xvtE ﬁieﬁlcﬁﬁlpﬁﬁﬁF 36¢ bEofONRUIL MORAB s34 O oh Gt mbfe%gﬁuc acids, one
hourIﬁF space velocity in a contactingzone is over 1(h

or mnorg akka lm@eaéﬁxm@absﬁba QE @nmgn@retoesgaanc e éhmvdﬂrea thezgaf, the

t n alt
orfiRifBhd b Bt Bttt 0E bt e RP AT el Bng afaine-
eaftRnddtal, @ngetall s dN@godt bbideet alleast 0.008)18drama dnd a@feast one of the
organic_acids in the crude feed, wherein content of

catalyehy havings Ber erarn @f satrlyrt, Aldeesa POR1 gramg of: pre pramete methls from
Co?@mﬂ e Pé'%ﬁ)'d%sl“éb?e Ate gle h%f%o‘ﬁ?p%uggs &Sone ON%lOI'g giegls from

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

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

crude product, conprising: contacting a crude feed
WOWRa0s/0618e0 or nore catal ysts to produce a t ot al PET/O82004/042429

t hat includes the crude product, wherein the crude

roduct .l s a UId n1xtur at 25 0C. and 01 MPa

2o, & o 4B caned HEPAE PO Tyt o Bt el atine-
cafth A’rﬁé‘teﬁ em(iﬁé‘cﬁlegélts of or@ﬁmb @&ﬁﬁ o@a&ﬁ@@ 909 ke ccﬂiteﬂt%@ﬁlkah metal,

one of the catalysts h fp gram of catalyst, at

anfl efeting c@@1mgiabrip msfal S@lﬁse) garm acideindhe crude fredowheraingontent
he .R Tabl f.
of ﬁ@ﬁﬁ@ nﬁ%?ler I %Ig%l}ﬂea&?ftﬁ meta]s e or tﬁgragé of g g%%ﬂfg%gbd? is & fetdined by

ASBUvE@beh 1338 wei ght of mat aI or mxtures ther eof
and control i ng cont acti ng conditions such that Ii qui d
Y

hou rﬂys igyrugien akp peqidesiarmethed af prodreigs 2 GHileipsodugh comprising:

coffet i ehDE £54 i B P RR P ERIAR} & KSR BB includes

thd etde pmdalacte ivhedinl e Eade prdduiat isiadidqasd ahixtterenit 886C layd AFTMMPa,
Met hod D5708. The invention also provides a net

the,eryde Eed daking, @135 Stieraee fe@én%mtaé iNHQY/Fe gpmigptiqf, ﬁ@ﬁlﬁast 0.00002
griﬁg#aflefaﬁ eWrhle &&ﬁsﬁ%ﬁa@ﬁ%& g?%ﬁ 3k ¥e§c%l§stt £ 1P4:P0 008 ?ams of: one or

uct that e crude product wier el n
mdrh ene]:erls: flenpColdomt6 ofshaPériglic Tabiexdngroe nadre z&np@lrmlﬂ @f one or more

kot e L 08 T8 s R Sl v

th&&d1d) QﬁH cc?HﬁQ)ll fadting QM@ Nns %ﬁc}?{ha{ <t:1 hOudPGhc OV &BE Ly in a

of sul at Ieast one of the catalysts
contanmg mmgs om 16 pardthaetusle prédushhaGal totah N@/VdF e téngent of at most

oo RN 4R, B SSRIAP IR B RS rmine

by ASTMIEsthbAeysgo8; and control ling contacting
condi tions such that the crude product has an oxygen

contldstinysintign alsp provadprghethpdobvpdering o aruda prasfuct, gemprising:

cogﬁ;ag‘rg%_ %grgla/g (I;e%a h 1{e}p§nﬁ ﬁoq'g g% ?gfgﬁtto E?oﬁﬁge % {rfi)&l ?&%P{h%{‘ includes

thavbradeprodaxty gaerefotht enide ipfodast 1§ atlrfuid méduleat A‘ST(B/hﬁdEO NodMPa,
E385, and sul fur content is as detern ned b¥
thopipAe redheong, peseram okrtiofed) HoORYER PRI ﬁ’b](eﬁ%@ Q9p1 grams

of B&g%lﬁ ?ﬁkga Sulfilr légﬁteﬁ)tr &qjt‘feta\st oc6UM ﬁréﬂly 8f st taﬂgta{ [¥dst%ne of the
Ccr e

eed Wwth one or nore catdlysts to produce a
catabytstd coprpodingtont vamaramietatteorh (@l emn def pircokturmtlic Ttde, ene or

RU A NI F i
thdr6&d ancﬁcdlﬁxtoﬁkngl\@oélwcf s &Qﬁﬁtﬁﬁ‘fs chfh tﬁﬁt the Ride gr&ﬂ%s an oxygen

granms, and a sul fur content of l east O. rams
contfen‘sazﬂ at orost %09d ofithel ceagen avmeend Hf the;@rlmtfaMg and the crude product has

o SRR 28T 300 A Tl Sl ol e Bl i peveen

cofRhfds %s Hét@fﬂnﬁ@dl HWS@MM&M ES‘%' Qﬁﬁ ﬁllﬁl@@bﬁent9§ as determined by
m xtures thereof; and controlling contacting

AS:TMdﬂehhoqth‘l@%h t hat the cr ude product has a total
Ni / VZFe conten % of .t he | Fe ¢
ot e e s broviles ARnG Chaogide b b SEBEh fiprising
coﬁ@Bﬁ@g“é ciitie féed 33erRfor ‘iﬂ'lﬁ‘e Sathllybts t6 PROBEY a Btal HhRIues tBEincludes
ed, wherein Ni/V/Fe content is as determ ned by ASTM

thmd@groggcmwhergmhg otuflg prasiyat is piliquigl 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, 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@ eompnss7mng: contacting a crude feed with one PCT/IBL084/042429
catalysts to produce a total product that includes the

SO EORETb Sh BoklLRBER Bl il 8, i

th&r08P b tdBroPNs QntdPELE ceddi@dds sUBY Blat SdlchideqroQiteh& a total
nore organi c acids, one or nore al kaline-earth netal

Nig@{Fesonteniopfeat orosh®i% ob t@&hﬁm&@oa’@m of theesudg feesl, and the crude

pra;)cgucgI ﬁas a %utl{l]lé Fglétléllgtteoef&t% ﬁ(tﬁig Sulﬁgt ﬁ{e n@ e Sﬁlldg ?eed, wherein

NliﬂV}f%|cbﬂt%ﬁﬁ@ tab'l deRfmined b A!mMMesladd B5708, ahd aulfie casteiSis as
of at | east 00001;[%152 and a residue content of at
dete@@gted@ylA%’FMrMe@tpd P4ue, and at |east one of the

cat e

PSSO A 0! Gl AT G i

coﬁmb&ngm talds fédedonitiConeusimeére ehtalyss tb@radude a totalpreducdthat includes
m xtures thereof; and control]ing contacti

the eiMele Praguet wihersin thecryds@requgtis aﬂt%la%lextﬁasatgﬁ%aaﬂ 0.101 MPa,
hE ORUF RoaRorE g BBt Blore AR ATHBTTEARORER Fhapit fids, one
oraaort elkhlind-eattkakial mizﬂsa)If pnaodnalckaganieaads, toh nietueds thareot, the
al.ts of org in the cr
orts et B o6 Wl Gr e e 5ot eotvent oY 9 S84 ndetine-
eaftﬁ S SinGRALERIts Bf mgﬁﬁc QLider fraett 08000 LR :ﬂld%@h@ﬁé content
al kal'i metal kal'i ne-earth netal, in netal
ofaaleas Oof gramgad iresidusi atwl atéeaasomtetfehmat@ldstbyomﬁng\/emcmrdnore

AR 96 CEA0Y & SHEEROamE Tabeated PG ShReS T R pBa brore

- meERGEL CBluduLs UERe PeROdi6 tTableCoihixShrBgthefdRttaad tcbAgolBng

crude feed with one or nore catal ysts to produce a

coptgeiane preitises suetuthal the civde sraduet kas adetapeatient of alkple metal, and
h
s SR Rl o LU ol o8 PO Aot

métgleand alksilakh chid rﬁcﬁll( avhetal safts of e@ahiccills g ﬂi&&rtﬂfe feed, the crude
resi due, and a total N /V/Fe content of at

prodush b2 igpidhe condeit 0701184 of ghreresidug pentenfrof |ﬂ%<fr§de feed, and
W%gélﬁogﬁﬂeﬁ‘%f%pgh%etgp b&d ﬂﬁ&lﬂleseai‘tﬁ(}ﬁ%tglg . aPsaB of arélc acids is

one’or nore compoun one or
asnteteahmedl by A STM iMethéd Dl 3 1§ endPessidudicontEatik @s determined by ASTM

1 Xt ur thereof; and controlling contacting
Mg%ﬂélhsgé%s such that the crude product has a total
N/ e8ntRbR Also g)froﬁaes'mﬁéthg@o/f ﬁ%dﬁd’iﬁg Nbfu\fé Beoduef) E@rﬁfmsmg

of the crude fee the crude product has a resid ‘
copntiega cofle T@d vBGVoEf ortnise caiglydisdo produens toddl ptrcbthlctthathacludes

g B out it S as bt S0 ORI & v eI weee

th@\gi% i‘él%ﬂ %@Gln@?& Grand BECruBY RBY, DRRsiahS BoER\GFgeRad 0.1 grams of
met hod of producing a crude product conpri si ng

rem@m and & tagalaNidY igeontenipfigt terstdRO092 crams acdtatalbgs;t pse plothe

uce a. total roduct hat | udes r
cof o e o PRES Bt pp STt Bt I b bl gpe o
mé¥e céMpBndd ofle dPhotdactalsidone CoRlgnt @Sﬂth@%ﬁbdlﬁ ITaBleOMEmixtures
or nore alkali netal salts of one or nore organic
thereofzland egusrolling 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 al kaline-earth netal salts of one or nore

organi c acids, or mxtures thereof, the crude feed
wohanisogie7per gram of crude feed, a vacuum gas BCT/US2004/042429

("V&O') content of at least 0.1 grans, and a total

t. of. al kali | |, | kal i.pe-earth netal .. |
N RO B sl B TR Rk BBFE Ghd i Ryrighlls oo
delte@ﬂﬁ{edQ?ﬂASffl\/ﬂM@th@aDﬂ?Mﬂs conprises one or nore

metals from Colum 6 of the Periodic Table, one or

mor elhegnyoting §lsepravidess mehpe ofprodneing AsHdeaodHet.Gopprising:
co'ﬁﬂ%tiir? e% ' 1%% Geell 1|the ne0r Jibe! g{a?y%tsttgegoe fc%' "Em[gl[ roduct that includes
cont rot £ ng contacting conditi’ons suc hial“t et titfe

thedel ptodnais wheleht tke celet@aducefs i inixeateadt 258@tnd 0.101 MPa,
al kal 1 ne-earth nmetal, in netal salts of organic acids .
theerugde foed sompisingong Remesmlkalt metal salisof onget more grganic acids, one

Line. . < or . :
oIS SRRl DB 3o B AL
crodenfeedhavadg, por drdfitofafrudeniecd/@acaunh gas oid ("W GO ceondtat of at least
0 i L] GRS, STk ST st o
i: MEs | dl t |t ' '
rpuAELIE L ELE gL o EGHPLE, 8 o
methls dropr Cviudest af tire tPeuddio fTaplepohecirngora compdendsrafadne by more

CONMri Sj.ng: contacting,.a de feed w,th ane .or .e
o S P bOIGESTACiE ER T BEREES PROT S0 SOBER b e
coffadfify QnetimE suMBAEHE c£ld8 pFdieEhRQBHEEorttént B hIkEH nfbtal, and

m xture at 25 0C and 0. 101 MPa, the crude feed having,

allpdine geminmetal. on mekialfsekigiof ergarie a¢idN\py ayniest 8@1atad the efntent of alkali

| east 0002 gar ans, ..and X.content. of at |eas .1
meffhia Aglipeorar iR psfsag BRAAEJeiel n Besridbed il me
créde prodet iR V& J eqedtol 701 36%f thd & Geesdndetit ©f firttrade feed,

one or_nore conpounds of one or nore nmetals from

wiksein M@ contertis apdetemained TapSEM Methaddp s andheqnigt of alkali
AP RO S AEFRObRES l  8 s

Meihgd df13t$he Ni/V/ Fe content of the crude feed, and the
crude product has a.YQ&O copntent of 70-130% of fhe VGO, .
cont Do alie prd %@era?fﬂwﬁ@fwﬂuw oKl GFRAs cqprising:

b s BN o 0 D O e

thatmde productdebemimtbt kode pioductid adiquyl mixturedie2pPOdudt 0,101 MPa,
conpri.si,ng:. contacting a.,crude f M th one or re

o G B B ipE e e Oberfig Ered g IR B e Sl et ooz

grih G8d BVAGO Ghnte W@ 1ddst B gfeintéden 4t QeHdEdnd &F tRe bdtAlY4ts comprises
‘m xture at 25 0C and 0.101 MPa, the crude feed

ong emprorginatplsofnem rolumn é odtheafariodist kables ahe or mbreggoanppunds of one

nore _orgapi c I ds, [ lLkal i ne-earth neta .
ord5if aRfAE G GRME s RO be BRI STt B R RE hotad b controlling
cohagi®dEondaibas kit thAtUHE ciuge frddavt Hag a teal NOVATS hteat 88 most

a total content of alkali netal, and

feed.

9084 e RGRAFe porental the aiudeieed, asdthescrede ppgeatines adiG content of
) 1 ) f. th .

70203084 ob F8 Va0 BN oS Ra. RIS Hhertif3PGO MRl is b flotgrmined by

AST Metho® DS30Baall Nifv/Becsiatrtiaddeddrntiig] (ReASTM Mlethod D5708.
Tabl e, one or nore conpounds of one or nore netals

f r omhhednaRHOB alsp Prdvedesarmeedofipipiucingt civils piadast, comprising:
CO%‘l gtril?goé ctufe R %ﬁ’leOI% o‘%%cﬂ: Xg‘tglyg”trs & leoﬁ%e a t%rf'aq p%)drum 18 includes

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

the crude feed comprising one or more alkali metal salts of one or more organic acids, one
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catal yst by heating a precursor of the catalyst in the
presence of one or nore sul fur containing conmpounds at
waaospoperat ur e bel ow 400 0C, and control | i ng cPOT/ASLI00#042429
condi tions such that the cr ude product has a total
content ..of al al kaline-earth neta
orfiets kel s Sslat St 2 0of BB Fenie afitb b fuberdot, and
th€ eRide MedHavidigkpdrigra o bruda mebdak kathl daate@pst dlkdTPinatal, ahd alkaline-
netal salts of organic acids in the crude fe

ed,
capthanatalningoetrksaits 6f orgariglacidgef al leagy Hd)OQOkaTamﬁe m@bﬁttlbast one of the

ca@ysigfm'bp%ﬁie?yl)%%ﬁn% @Q'n 1;[12(?]11@ cF’ ¢ hSte ngef/telﬁé eeolumn 6 of

theBEAGHC Thble) UL infige aoﬁilf)bh@iﬁls if odel 61 moﬁqﬁaalssrdm Column 6 of the
contacting a crude feed wth one or nore catal ysts to

Pasiogirubabley or ristnres tlyendtto pragduce A sptalysispresissqdy ggforming the

Bhi9g g%@ﬂ{g%{)ﬁ%@%ﬁﬁeu%%lgr filttelorlsing o%'osi rﬂgré(tslﬂﬁﬁ

contaitiiig €ohp@thds at 4 tehqierd‘shl/e\Weh—‘Ev @(Mh‘t@;nind Qf)ntﬁtlhhg a@ﬂtactlng
and at st one of the talysts is

0. 00002
copgitigng, mﬂ%éhwhe %ra%pwdﬁgt s & (ipfalosantent Pf]gl@#érr@?al r?&fiédkahne -earth
mBEE 3 Sefal QAngfP' i&cfs deembsidoad thh}%th@ (?T'?lﬁ(ﬁr etal, and
rom %O um 6m Ol?L

nmore conpoun one or nore netals
alkehme%arth acttad, ihahdtel, salis offorghnic @sids heﬁhe cfudedeqal; edicrén eontent of

Ial rsor; and form cata
b o Pl EHE Gy ALty S T Risspreiiutsda deeaied by
Agﬁ\,pmgmgqﬁl%qg_ cont ai ni ng conpounds at a tenperature
bel ow 400 0C, and controlling contacting conditions

suc hThehaventios atsoydevigesoaimethod a produicing b chide\prédict, comprising:

C ent of t 90% of th [ VI Fe, con t of the. .
cofPGHEE b sBide KgdlPlt ey Orecpbit ersucs 8 ltnPind S includes
thB¥rue pMdvet, ReereRpiti@rudEiRoduty B liqiid alisQradt Q8 iodemd®.101 MPa,

crude conposition having, per gram.of crude
th@ @md@ $eediharingaper|gaars ©f orude feegy &tﬁéald‘ﬁ/‘ﬁ% coetgribyrag laapt (h00002

oo SR 00 b LSRR AR89 o o

mwtetﬂ’ietals Bind CB@mﬁﬁmgﬂhé iPstiodib Thblenodeadrwess caﬁa@m(ﬁﬁsaiﬁ @ne or more
320 0C at  0.101 WMPa; .at. |l east 0.001 grams
mefglgfenna Cobian @va the PegpdiciTlagley %@gtwegﬁlqu@é m Bigdnes pwaialyst

L

orombralsykfﬂmcop@nmgg esmpdunds ateteprpeciiat belbned10E phd onntrolhng
al sqQ provj.des a .crude conposi havi ram
coBiiviBE FdiPnS sbcl) Wakhe §ige p@?i.vﬁ%gaéfa ol Fap PG e Mol at most

9(@"3 betmENed T Q)éorﬁéTth Vet bade Q@g %her@ﬁl NIWE cBnténiqs §§r§eterm1ned
of resi due, as determ ned by ASTM Met hod D5307, and

b)CAﬁﬁMsMetlmdDﬁdQSa wei ght ratio of MCR content to C5

oD e B Rl BB PR e

&\Dgwaﬁlﬂohem&as@@ 00 £ Blandsof&§dibei®bi WEE awllﬁé?M%!aﬁhﬁQutlon

The inventron al sO provides a neth

bq@W@ﬂMﬁ Yegand 260U0@eatdk KHUMPy; 2t deagtr 4.0 h@mm@ @iﬁhﬁdmcargow with a
bqlfélegaqan%er glagkypgl?%g%{%e%?%é(g c%fd Cyé atv. (ﬁ P! Uﬁc(zeasf?l 0.001 grams

of hydrocarbons with a boiling range distribution between 320 °C and 650 °C at 0.101

Q)O

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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the crude product, wherein the crude product is
condensable at 25 0C and 0. 101 MPa, the crude feed a

woOBRsoersr@ent of at | east 0.001 granms per gram BET/UR200€042429
f eed, and at | east one of the catalysts is obtainable

X i ni.n Wit e nore ne from )
resedicninqergrnghey BUFPE ety 27 aRLeng RO faPah b st gt rado
of MCR REnteht I AspiitBhes dohRft 604t UsEst B.50WhérbR NMERI db@lte@lt is as

Table, or m xtures thereof, to roduce a catal yst

deprramgd SorASEMetbedDAS3Q, ed @‘ataamlxaétﬁn%won@at isiag detgenined by
rsor in the presence of one or nore
ASCW%%‘@ %ﬁ?ggﬁl ng conpounds at a tenperature bel ow 500
0C, TaRGnwatbs alsb pryideeatracthbd gl srodalihg 9 61ds pediutt) abmprising:
t he crude product has a MCR content of at nost 90% o

contaetingzrerude fasd tvithfonerps mare e@talfYé@ do pigdered wialpredishthehincludes
thé ?sruge %r%(eiﬁgtr wh&%m tﬁ%( ﬁ@ggg{# oF @o%%ga%le tf% dd‘a\{ﬁ:;{)( %:(ﬁnMPa, the

rovi des a u0|n acr

cri@iefped SMTR caraaitaf bi logst 8.001 ilens p@@ramtolﬁ cnide fwd ot & least one
catal ysts to produce a total product, that incl udes the
of ghei sl ysitolg @étame\hkebYe FRMPHENES THAPOP MG ene qrgnore metals from

Coﬁ}%%ﬂ BOFAR Forid 102"15ab Coftl gro 8%60&nl}ﬂ30%nd§ &Porférdf%r% RIS rom

content o éast rams per gram of crude
Colwen 6 oditice Ednolde:d&tbld; oemattutes ehe:mfato)mbd;udaa\uat@ysapmmeor; and
si.ze dlstrlb on. W th a nedi an ore di anet er

foqnaa% hercRiRlsT BY hetipethppetali e sor L e B Grofe O more sulfr
coﬁ QHRRINA Okt aptgﬁl?&ahﬂe bhswre st 'aﬁ@ cHeAlid tRfAng

aV|ng a pore dianeter wthin 45 A’of the nedian pore
coulditionet sich theih dreairmdeopducs hasa NER cosentiofat mestd% of the MCR

coRBHIET HACE B ¥ PORG MBI LRl I aisrans By o Mighod
D&3YCR of at nost 90% of the MCR of the crude feed,

wherein MCR is as determ ned gr)é)ASTM Met hod D4530. The
i nvdieiioyentips alsp prwvides ¢ raetbedieleprediaios eiudn DivaliPth gomprising:

cog ac‘tn%1 érr]uge fi %? & msdﬁlteel E)nor%%alrﬁﬁ'%tg ti) 8%%@@%%%% Ip?éduc‘ that includes

th@crﬁ@@p@ﬂaﬁﬁwﬁéreﬁuhé tfude @ﬁ)dﬁieﬁ i€ b&hdﬁi@htﬂ)a/ab@s'lﬁm aatohd MPa, the
D4294 and at least 0.3 3)0 nms of residue,

rugetfesdn NER pontont PRANERS S Obsms perregam 96 br9ele Girdafngtat least one
of H{e c‘é’ta‘#fs?s ﬁavﬁ{guefﬁorg oY 8ﬁ%ﬁﬁﬂn R A:]?ledllaﬁ oﬁrcﬁéﬂl&gr in a range from

conposition grans of oxy
70detel 86 A%l,ev&htlnyt ]ééSTlSD%BIfhb&jtoE?o @Gmbat oﬁmdss 1ﬁ tl&O;S)rg siaerdistibution

sul fur, eter ASTM . .Met ho 294; at . nost .
haying 2 PQF%\ "rer Wasic fﬁét‘% %IQ%P%‘S twewhsssm@rwze

I
e o B A @ﬂﬁﬁ?fh%“gﬂ%%%“%@aﬁﬁﬁ%%z*@%lgﬁsgf;ﬁa%’%gn

cohditions sTidhtlut thetcradegiroduch hassas MIER ef atimest 90% ASTAWMAR bibilie crude
t | i o it
teapiisn S e G si By Btis g BASHE 57063 ° or ans
of  stpkfientia® al@@bﬁfviﬂeg %@nﬂ% cﬁﬁ[ﬁ%ﬂﬁ%ﬁ B%n@ﬁ%@ ﬁram"‘&f composition:

| east 0.2 grams of resid as det er m ned
at msm@p{mmz of axenas cbtnmmdthOﬁSlﬁM\Mn@Oé B.’&/&S qmmost 0.003

grarnésa%t? suggu% !\a{scgﬁtgg{f]itqgg f% ﬁ%&[ﬁh\f ilﬁ h(ﬁ]é%ﬁ%lg eas% 3 gramg 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
weaIMobssthhod D4530, and wei ght O C asphal t enesSPCHUSRI04/042429

deternmi ned by ASTM Met hod D2007. In sonme enbodi ments,

adRsShS PR PeR RN S 0ar ithg BBt b o pAiaS of st 05, as
diMmihdMSMA S PRI MettisdeDdared that: (a) has not been

treated’in a refinery, distilled, and/or fractionally
di stThe mment(om)alwa:gowdmem eothpositinn heving: berreramb epmposition:

1 cr ud f eed has r
at 36351 C 1 B8 e aSige e FerorfSRed AT A ST ERloady 2ol ATecbl 2 grams
of RySi Qs as baBsninéd BPASTMI\/I&hd&"DﬁWh an®the @oﬂ%bémﬁ@ h#\aRE e weight

dlstrlbutlon bel ow 100 0OC at 101 MPa, a boilin
rafig AHMGR sentemue Coasnhatiores ﬁom@mt det bast lzwné@ea‘tor@%mpn having

o 455 o B SRR ANGLH S RIS 0P PR AR i o
MOR e det3Rin8Cha AS TAD M@HbcaDMBOl aﬂd WeRsht ands asphalidneh 3 as

range distribution between 400 0C and 650 0C at 0.101
defgogpinedpy AAEM Method D2P04f crude feed, at |east: 0.001

278k DGR SR o L i it e

mhnyedjf aimnbiﬂmés d)l&\drﬂ}g)smobmadcbrtbng e irieation, lbritde cfeBd that: (a) has

d f
e e o e
haQﬁ-gr VESRb AW er 3P And ﬁ:LeaHrucQ: f@:@cﬂ-h'fi\ép Rieal §9 #r@ﬁsad'fssu%

ocarbons having a boiling range distribution
cohreiomm p8gan@fantdliefed!; (Q campisdstilydMrarboand @ri@iof which have:

BT B MR e 00 “se g1 aubA SR i enes igisipution

be@@éenmaﬁ) °& ahdoafocadt 0l 1BAMPA alboilalg ﬂaﬁ%éﬂls@lbﬁtloﬂbetwee@%O °C and
range fromO0.3 to 20, O4t010 5 to 5; h

309r7G 21i0: 1041 MBaia hailingynge distibation beteeepdep ‘dtaf@d 5 ) ADat 0.101 -

; e g, )NBAS, 3
Mg b BRSO e A A (DR
pet gt of @ads feed) at¢&@‘p[)l(lﬁ)$%1£ﬂé cﬁﬂHy,drdda)bohaﬁaﬁhg h ®aBihg range

.0..0001 granms or 0.05 gra sul fur_per gram of _crude
dmt@baﬂon(lp@)lo‘ﬁ 390 a@ of %AQ?NB’%@ POy erais rhydrgoaheps brdng gboiling

f S
MR R kR LRl 2 GH G 0 A0S o crocatons
halvmgrmahﬂgmsge dlrsbnbtutlen between 20t R ahd 30e@bt GRO I MP@I 0.001 grams

ot frapgany @vae o he s ek disGitguAn oRisra 00 & i 4B Gt 0-101
MbR %@@fom(gqamg emg; r§§a§bcﬁ‘1fs hhﬁﬁgta b%ﬂﬁlgzrhlrﬂéé Aalibufn Bhween 400 °C

organi c acid npri ses at least one
andr6s@RCat 8104 M]Pa 4o Ims géfrAN oﬁ@tl least A.1s girfease Ao di imenasge from 0.3
e.l.nventi rOVId i n. conbi nat.ji,on
tog P I o8 £ CRBRCL TR hoog PP aP &S Shd ok fF 101 Mpa:
(g} ESnprives ﬂick Variéﬁﬂﬁl@aﬁc?l@&l t(119;aﬂas 'a§le§§t0600@@@ |g?anli’s)’of total Ni/V/Fe
renovi ng na%ﬁt a and conpoun nmore vol atil'e than
pengrim plscrideoreed; (©raogwrisessuiond))dab adieast A0901 gms or 0.05 grams of

sol B 60 R e R0 PP PP Rl b kg B grace feed

() HaY efleh 0.1 @anBlbbedidk p@pgfmmcﬁmcffe@d e c&ﬁﬁﬂse@ﬂokﬁg
one or nore catalysts to produce a total product t
coptagting hydrpeasbensydy one or more alkali metal salts of one or more organic acids,

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

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

wQ@ ajosacwom of a crude feed C5 asphal t enes contBOT/US2IA4/042429

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

o SRR SRR o e B R R e o

mbfeaif 11 mehods oﬂ’ﬁlﬁﬁpogﬂﬁil@ hecdrding @ @ ilvehtibh @redeteatthiig
conditions are controll ed such that a weight ratio of

objaingie by FmeMMinGHRaphke ad samperediperervolailciian apphiha Spwa crude.
co ntﬁr%m%f 8413'381@&;39 %ilfp ngﬂﬁ)tn a:l%é)d‘()VIQG{, %P%%]ﬁlglglgtn(])n {%il 8]&6 or

n sone e i nve
ma:iesuf tiprethdésor dompwsitions atdoedingid fhe @v@ntisn, Mahe&hed of cfb(mactmg a

gr conpositions according to the invention,
Cl‘lﬁﬁgeg &Vﬁ OB6 PEB101¢ Fatglpste B predugeafiotd @wdgeﬁ}héfénclgde%tbg crude
prgﬁgﬁ i3ite ar ﬁ*i’ﬁe é]%g REEAnd8rde &)?&dugf%dgﬁ‘?% %n ég( ?Agglglgénes content and

ons; I'nert gas
a M@R ewiftent Iamds(‘ama sembufchi omctd'ﬁed Chasphal@ars cotitedtl #dd crude feed MCR

in corrb nation wt ne or nore of t
005{&‘1 aéPméB“ etl?faﬂ‘éctgéé q@ﬁﬁ@eswen&eﬂfeaqdm/%@? pigdug MCR
coﬂ?e‘h’f"ﬂ@ oafnd(‘c%ﬁia@ﬁﬁ E@ld?tl&fslépeeccfn%ged\@&cﬂ R4 Q4 ?t'}g §99°o of S;

catal ysts to produce a total uct that 1nc
andfond® the oehiadtingtrenditinng dre comttrdhadfsaddthlaSa mrghamned)f |arMGR

I ng .zone, t hat on .or co |l ed.to an, of f
coa} ﬁ?ﬁ‘?. R DR Bt R GoHBent A6 R Pl Tap Q45T in  range
frdth V) @90, ok M.3GeNMY. nati on with one or nore of the
met hods or conpositions according to the invention, a

met Hegomp ambedimpniss 81 inemtianalsn @rqusumecoﬁld:ematwntvhﬂmra or

| th
o PR 3 bR SRS Sl RS B8Rt e i
wisitle thethpdioged 8jurée Isatd) gagbug (gﬂgelmgs:nfgw r(epRBtha A r(@)ehgh@

the crude feed is in a range from 5-800 normal cubic

hyggacabeny fe)jued gas apy/ar dyBrxtgwsikeseqfer cubic neter of
cru q sOfE gm?@?ﬁh?eﬁﬁse ﬂxe%\'}éﬁugﬂ ?lls? i) JGT?& élglf%)kgﬁnatlon with one or

cata ysts; sel ecte
mmptoﬁﬁ& mathadsntricotdpesitibys acaondinpgo ahepﬂnvémtﬁin phesisidr o cofitacting a

rpogen source; the rate o dro en t ake
e e BB o St 2 ot E D crce
pr@d&t whbteint tHE cAME QYD cHREAELIn Scon ﬁn% 2 at? HH ldp Eotpled to an

g rogen uptake that wll cause su
ofshprarfailityn bet ween the crude feed and the tota

pro uct du t act. the selected rate .of

Py Sene SbAdarR: R ityenizh 456 piRdES a6 Comitssn e or
mérd BF €he Wﬂ%cﬁ; c@fcoinESSlﬁWé' RO HELinPETt UL et RS cBhprises

crude feed l'i qui dhourly space velocity of gas

confelingra erkige fvyd rwztjleqnesm maecitalysis in bagpresehde of a2 gas ahdasd

20 h (f t
b B i B SR e
hydM)rgblﬂ g)lﬁwtbaﬁé trgé fde@)is A C@AEAHEMTISCERRBIAR W Emeferd 8T gaseous

a range from50-500 0C, a total liquid hourly space
hYG@lg%ﬁwced?ertcH@c gagierd aruste feaskconipsiedgeith eraraeoeof fhe catalysts;

sure.of th
LR MR el Bufoden MR € i T BRY S R GG of
thd\lB&Lro deh)soarct; (O)l\t}ﬁfratta REhg@sgangtile it BechhistRYeNds prydEs: has
a direction that is counter to a flow of
TAN of Iess 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; (e) the liquid

23



10

15

20

25

30

the crude feed; (i) the crude product has a H C of
70-130% of a H C of the crude feed; (J) hydrogen

wapiaoaloeishy t he crude feed is at nost 80 and/ or PCTYUS2004/042429
range from1- 80 or 1-50 normal cubic neters of

bR Yy o et apiie B Rbahow npt it d | 80oR HRT 15 1, or
at'ﬁ‘i&i 288% ?’2{ %ﬁilam}&suﬂe@f’tﬁé ghdeaNir tieen eﬂ%bu&% i$ Ehtrolled

crude fee 1)the crude product has a fur content
dusing2ontpgH9g; ) BONROYE SFmpdrRuEs frur rOgh fr@m 5@H0Q F\‘é, a total liquid

Sy G oy B phes At RE BB taee AR B TP RaS R G o s,

arlde 6@l I(e.r;&lré Hfethe %M@dm&ﬁ@ﬁidrbg@ ufRSs tiierag @ﬁ@ﬁil ofzo MPa; (h)
70- 13 % or 90-110% of the residue content of the crude

a flew@f tl(ecgas end/or thgdedinge seurchisdn adirestiqndhatds sewner tofa flow of

58 R 7B e s TG 7003 TRy S eec 0

h}tdh@geﬁﬁjp%e py@l@w@hd@&&d&e atah@st 80 and/enin adngd Kaini 1- rsetoallrs 0
and al kaline-earth netal, .in netal salts of org

nogprebeubeg msteraﬁfshy oEen Ds¥ Cyhismetsn of crydle fednika th q@@éeowroduct has a
o7 el RLr gl 8, e QR T by o
ofahdervidé ftedp@) thh enmleqﬂ@dﬁcem a ghilifitir oented ot QO{IBG% orl &)-H10% of the

S5 g bt G T g e VS R udpeoe o
9¢- bﬁ)‘% b$ ggs\y & c%fltehpgf thé quﬁe fread Bihduse %Gduéﬁl)as Bti]@sldue content

crude product has an API grawfy of 70- % of an
ofgi0ald 004y 0090-1 Ho of thtbere$idagicontend bbthe(crydet thexd; ém)ﬂde crude product has

S o P50, B0  w y Bl Bbe 1

onﬁé«' Q}@yzgfeﬁ @Qnt@ﬁtdff%e d:rﬁd@fefelén@? tHel @00 QorO@ et hés Qt&aﬁ cBnfeit of alkali

sone enbodi nent s

metals i i'alémhrw-@@thpn@t@h iemetal palisoibrasaiciasifswi ahmesie) 09, at most
5 dﬁ)g ro% ?mogt%wgf {E%%ént?ﬁt c%foarﬁpa? ﬂlétgg gﬁ% %%&?%e?éaprﬁl e?talt i metal salts

off cﬁg:ﬁnd/\adnﬁb ianke audetved; @Ak @L\yﬁlﬁésofdhéi ciaidetded| dlur[}@ contactmg, is at -
contacting conditions to reduce a content of org
legsky g k) EsrradeanTAgUE Sape tiseesity it dhB chof ehyost %Oo/maé m08b$0%, or
|
o B e a1 e (D e el 1B an 7Y
graﬁt}t 67001309 0f aIDAPE ptaviy of the ceudedeed; andipr (tptheatudegasduct has a

TR gShRaS Wihph oS Qoo paot S GROh 0By Betrase 100 o the

TAR)of e {885k Qﬁd/spfﬁ%ﬁge £5mt01196 g)agl 'OQ)IOLZSY)QZG Br 0, 05 to P 1.
cont ai ni ng conpounds conprises an al kali netal’ salf o

ac dn_tsomylembodnme]h,ts () 1na¢ntiloaa§lo poorédespimpaunttnagiontwiéh one or

or | en cont ai.ni n S. CO ri ses
mte TSNS S BtbtoBhy fecbRIB BIAG rySRis, B EResRoy byt comprises
contdcBRSE cRIAB &Nt & mbil %aﬁf}g@rﬂnﬁ c@?ﬁ.‘{&ﬁﬂg G&ﬁﬁc@in@ceﬁdltlons to
compounds conprises a netal salt of a carboxylic acid
redﬁ@raeqontemh@f mmac oxmﬁprqosamlmeompowdss m which] (@) & r:@tm:nt of
rude duct

sefetedBlerifs vt FombmRi i Drsdie Sugt il B urGuff B8 W loxygen

cOnRAPOLHGS0sP DB of MRSEx Y3 e Giftertt RE AR feedf éb) at least one compound
non- car boxyl i ¢ contai'ni ng organi c conpounds in the

ofdheielganic eyycarmntaining yorapounéas‘vmm?s @gnqtﬁesab %§ gearboxylic acid;
(RSB oS 87 nBelO o B P e SRR S8

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

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

al so provides, in conbination with one or nore of the
WorRikoas7@r conposi tions according to the i nvePCT/AR2008042429

nmet hod t hat conprlses contactlng a crude feed mnth one

Le¥) piefeEi it oh Herorkhi€ Pt ohhiniiif edibisfifa E5prises o meta salt of

a <fa|r1503(ty11¥: aEEESWRdrdinahé Blet 66MphYes©@RBbagiordBietils RorB &oNMen 12 of the
nperature and _the contacting conditions are

Pe@@dtcﬂéﬂbﬂeeﬁf)ﬁl@mu@mmoduﬁélaﬁ pcenterioingptcrrigxyinpantziningorganic
L.l tact
co, o%nds %? %nogé)%(?/c oﬁﬁl\@econ 3@9& ﬁogn CaTeY. 8&1? 91&%% clfr%gnc

npera ar e; cru s C
compduadan tld cradd feedi andjudn( @D NedspPdakef tB@B}dygfeh @bntaitthd E@bounds
at a second hy dro% n upt ake condition, and_the

in thegyadetegd eriginaien &om paphthepicaelt rainarsarkaxylie containingsarganic
than the tenperature of the second uptake
Oxgg%dg%&ﬁﬁﬁaic) the crude feed is contacted with at

| eagh some epfbotinenes tiel iyednsioatalsa providds, ircsupesindtivhevith one or
f ol I owed by contacting at a second tenperature, and
meng of thernetapdsy C@HWGWIP%%CCQ%H%:‘{SHP? BIVERdPTs  drethashihat gpanprises

coﬁ1an g ﬁ%ﬁ@?&eﬂgﬂtﬂ S TAdH gta#/étsq}l WG (%3? %G'gé Péé’ﬁ is contacted

e second contacting terperature;
Wigaa;t least gmm(ﬁhd: eatalysis atg ficsd etngmetratng; fonm)/emtyﬁc@gmmm%a second
ener a rin tacting, he. cont ac i
tel B ORb Doz Gk EOROP pacashibfled i S RChiphntacting
teﬁlﬁ&gtuk@fs%k Feﬁst@"() AeRHer thaR Wd dePShPéonkdibing e, b) the crude

@%@rogen the crude feed is contacted with a
feethid contecind mtatha{ﬂmten abmirst bydragen wigaksf contligioorand ehefne’ed second

R hABrET FOHE R s Bhefie Ao ol B Thm Bk GG east 30
°OTeskr ﬁ@ﬁ/QItheﬁlP@faf[fé\bptfhe kERna utiRe tORTioRNE) tHO BluAE Fdedds

of the initial crude product and the second cat al yst

copigetied vathaat lepst qnesd tles catalyds gltvelitst lenmpaenture éidb)vrﬁddm@mtactmg ata
seé(;b?'% &gmé J aﬁl& H‘g)oc%htagﬁra(% ?(Indﬁtn)%s -gi%%o?xtrohgf sucﬂ'tﬁat ?he first

coﬁu‘aam@!dnipeﬂufre acitefgst 200 °C hﬂztzeacﬂtanrtge bstopé eérﬁﬁcrtm@ tefip&Hature; (d)
ebul I ating bed reactor; (i) the crude feed is
hygesen&eeid BARTHCS ﬁura%mntmge Cabuirpgsn sasps epgeried dwing

coﬁﬁ@ﬁt?g: r&oﬁﬁ@tﬂ S@onﬁf’uo{ﬁ? bR A& An¥iShed Stfdx)theﬁ glﬁe d&?%ee feed

nor e o e cat ts I's a vanadi um cat
uptzdcas:la léa:-sEai posion @i tlecdeadrawidthty denzeadd) thie onmlle fesltiakysthetediwith a

presence. of a, hydr sour c ubseque to
G RS 30 81 ST A oL T oo Rt Qi forms an
ini8IGL @ fddddt, Adv¥lefeih il gl%df: ?Rﬂi'uét' 149 amomk aCMBED0% of
meters per cubic meter of crude feed 1) hydrogen 1s

thﬁg"EAeIrcaftt cryde fead; ardecontmting of thg ;lnltlaie:mdetm‘edlfoeenﬂ ths second
cte ddit i,onal .cata Sty t he sence o
calf AL RS A aiide Jr AR 2 g 55 T farecisE ey mr Y ST st 90%
of MAT AN A thediial RIS ?fHd@@tt I(gpc&mhg liORSfoRined # $&acked bed
control led such that a flow of the gas is in a
reagiqre@y contaetingtis perfgowedie an f:bnltaﬁeg bedwaotor;t(hdbe erude feed is

T L

(j)foinE 8 moenprahatatilgsiaivh sanRaREUGRAIY andl tHe ideaRed 1si Rfikted with
catal yst at a second tenperature, and the contacting

an @gddigrnal sail vt i thopreseice o2 Sydtegemeaureersabsaguent to contact with the
0 than t
o GRETABASE oo 36 her 0 T, AR TGy R 30l cuic

me&aspaciubitgnetehéf crude feed; (I) 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@sada7e i onal catal yst uptakes at | east a poPCT/08200§/042429
t he generat ed hydrogen and/or (o) the crude feed is
h an _addi ti onal cat

b tl t t
PGSR LING LeasiaEl By aPEST gt i OBt fora s ot e Snudlied such

thatra?ﬂ&@ %E” EHé' a@% BUChHrebiat tHahR co88en® the AR A GuiiSfedl and a
| east C. I n sonme enbodi nents, the invention al so

ﬂqzw oﬁtmgnenawddwddtﬂgﬂlat(hﬁ rﬁhfw;mdne foad iseontastes with  enadium catalyst
si,tions.ac to.th vention
HhdePRar S oo ree R RuR PR ol b Bt B LU e O thperature,
mﬂrth@@drﬁa&ﬁg@bﬁ&hsns dte Obuitedlied Gadh thBethe FrathdtfiperhtBiredis at least 30 °C
supported catal yst and the support conprises alum na,
lowier them thesteporshteaipareuse, (0} hydipgamraas is gmcraied @i pontacting, the
cr&&(et ﬁle d i "052“%‘15"& ox' %ﬁl atlo%r E%tﬁ(l&#r agnr(li GILF Eérﬁg%cglg %%dﬁmns are

co@&bﬂ&tﬁsueh@hat&lﬁ@adﬂﬂidi@ﬂcaﬁalyit hlpfakemméassgpo@mn@ﬂ@hetgeﬁ&ated
catal yst_ that has been heat treated at a tenperature

hydresgs; aslorde) Beicsidetfpedsis sabienyently santagigy with gufaddgionak catalyst at
a ée%(;iﬁ& teg‘{}ﬁsa‘?\ﬁret Sl écg (%lrt%c%ﬁgg cbﬁdlﬁé%ét %?%&F%ll%d%ﬁéﬂ t’ha% the s%pond
teln@erattre & ai l¢aseIB0ioaC.t he crude feed. In sone

enbodi ments, the invention also pr OVI des, in

onti T SRR RV ERHioR 2B HEAEdsse thisEbigation with one or
mERTIUR fb@BEs GGk HGnd Qcc(){:tﬁ'?é t6e ﬁﬂv%ﬁhor? a%tﬂ&ijthtdp&tmpnses

conprises contacting a crude oné or nore
conticthy 8 tuide dted widls bnaorrenaf c’aiaexstsah avﬂydt (a)shacaalygtas b egpported

t al k t tal yst d.th t ed
cofied P o ot Shomicg SR SR e YBERG S
ZiFBhRIn Bt 8¢, mddne MBI NSy élx:k@reﬁhewﬂ)? (B?fHeQ@’ta@ysﬂ—ﬁQl Sipported

one or nore conpounds of one or nore netals f
caadyst apd the-suppast istpeeoupe(c) theineetirabfustheneomprides: me sddltlonal catalyst

50 88 peabie 1 s i B PR o B iRt 0.9 i of

at (a8 EneQff thddi@al Odts 1¥0i Bakfel). Bk &arf a’IﬁlVBr atn@st Sneldt thd cdtdlPsts is in a
Peri odi c Tabl e, one or nore conpoun s of one or nore

fixpdtbgd or slugigddpithawydsiesd of the Periodic Table, or

m xt 5 A I

{1 oregihe tofftepts, fle fOHREh 35S rR0GIR il @fbifiRioR i one or
moerl chenesthods mmosmngadmtdarh@tofth@mv@dlmm&homh@n‘ comprises

the Periodic Table, or mxtures thereof; npri.ses
cogheting a FRile %?F‘élt"é‘iﬂéorfer%rﬂl@s caRIYSisyat{gpshpng ‘Pfé}‘%%tﬁléf%ﬁ iga
supicd cofin OF o BB AR TRONAE Do Sholed SRS o0 e metal
catahgst:gof conj@jsehass orprore guedats tﬁﬁ)nc@blalmlsﬁ 1(f ofahe Periodic Table, one

oromqgrcélmpwaﬁf Ehpbfrmo el o PR £ S BT Tablesor

mﬂi‘ﬁ[r@s herEBeY Oﬁrer%?ﬁn er caﬂ!ﬂ!’yﬁ m&@ﬁoﬁ@r’g&%' HHBSO 00016
of the Perlodlc , or mxtures there6f )

gramsypr ifoes 0.00b-03r grams of: oot ar mOfer watabokumElEags B0 pfithe Periodic

TR aREOT PO CBIRGHHE: S 8° 8 MIOFCBLY g of s 16T the Periodi

TdWeX bbiufed BiR&Yr; (¢ (t ?] Mbh@@ﬁm@feem&msrfwnecaﬁﬁxﬁls% 10 of the
from Col uim 5 of eri odic Table, one or npre

Pegiodisolabiis ond opmerecompopedsrastoak or foppimealsufiom K obfmuse 10 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
w@e@smwe1600 001- 0. 3 grans, 0.005-0.1 grans, or OPOLUS2008042429

grans of: one or nore netals from CoI um 5 ofthe

Peri o e or _nore c of o
erde 1 0 0P i B SR Pt RAY GaTCCaidBre, Hor he Péiodic
T4B1 torE 88 mobeE@Rpsunds bf SRR hE. QRS ¥m OB BY §f the Periodic
from Col um 6 t he Periodic Table, one or nore

Wm&%ﬂ%ﬂh@ﬁ@f 6 compsesena s moromett fiem @lanng 76 of the

T
P TR BRI B ¥
Péhoﬂﬂﬁ’}“&lé, of friikBiresGh&dof) (Q&oﬁijﬁﬁﬁ@s dife 0? MEore medds BofBldlisn 5 of

rom Columnn 6 of the Periodic Table, one or nore
the Brierin dablss onsier maprespmpoRssf one pomorsomgt#s feoraColuren 5 of the

i r

PRl Cle, LpBiSrenetia i JUEBRR] of Gy GRS E RO s,
fran®.aH01 006 granmnb@()h&ﬂ)sﬁ @hme NROGS-0 Tpremsiwt 8105 -0.0® Brams of: one or

Col u 0 i‘lg% Perl odic Table, or mxtures thereof;
mprpypctals %F%fr Colugn opf thgbarigdic Tableopreranere-compoyndsiff oge or more
s T O L s T S S O
mongrmeetats fimins Coluom €of taPefidiofT ab]&eoﬂ'ée(rrlmoile&off)@bhmds offone or more

ur e her ( ses yanadi,um e or nore

m@aﬁ& 58{2@& ﬂ:?)ﬁ‘f’g‘ﬁr 2hlex PLAPBLVER B &lﬁlf per gram of
cabPyR rﬂcﬁﬁ@ U@'O“ik)e(t grafif3i®0.901-08! Farh), W@? md)0%1€d.08 Bfams of

mxtures thereof: (o) conprises cobalt, “one or nore

O@Wﬁmﬁ dhetals fromyaolemndrofithaPeriaslic Titde,@f or (rp))e compounds of one
d d
oS B AP R B Pl T le it LT bfegh: do sgmprises

oreak lors netdld B6MACERHn A 0D HePEiodlc Tl oHe 8PROE éon%c%ﬂﬁs of one
of : nol ybdenum_ one or nore m)l¥bdenum compounds,

orFare greas ey @otpumn( 10)of dlagPerioslics ahhwsmnturqmber@@f ﬂfoh@s, per
has
r%g:g?g%g t ?11‘0 ?‘6? ?% gfrr om%&g%@% g{ggr%g ohe g)fc' )nore metals from
Cdlwmgsit)ejf theoPeeiodic Tﬁiﬂ@ ohdl Bgﬁlbfﬂb(ﬁlqmmﬁdmdﬁoneclfr nhor¥ i8S from
es one or nore netals from Cal um

t here olTpI.
Cofurgp 1&?@ ﬂ}feéfirwéiccT 2l 10 THFAITeS HRSTRAL: (7o) COTPRIISAY KA, one or
I r I
mgfgtcleci)EBg%&%sﬁagvﬁﬂfdl il 6ﬂﬂi§eﬁ¥aﬁatﬂ!ax%of ﬁ@e@f‘ 1SE§] cﬂat e ar more
cofnpomxdb dfmidkel, (on migtungsrthaes, @jeomprlmsroebait ene ot mok¢ ampounds of

15 of . the. Periodic Ta one or nore conpounds
coft SR SR A hoeh TR sGRTEBISHIT. 93¢ Bf PO BB B ¢
mdIgbde@umO br fHihies %ﬁ:r&ﬁe(qgﬁﬁs péVarafast, cat@%rst P @f)l -0.3 grams or
catal yst, from 0.00001 grans of: one or nor

framn 8:00h10s] grapmotonalyhdarBmpione hleml@mmolybdenmt)t@npmmds @r mixtures
of . one or nore el ? rom Co

R 7 RERBHRS Db Rined R o P of el oF liees thereot

(5RO Sk @F S of Qaﬁ!ﬁ%'ﬂr fr@iﬁroeo(nomp QkESofOfunpftes A roi" ﬁloré)fungsten
m xtures thereo (x) has at nost 0.1 granms of al pha

compgm%aorp@rxtvgpaﬂaeﬁrofdé)t cqrypsises enedr arore yetdagomt Colemstd of the

e D e N L

mcﬁl@matlﬁ at théde/Mnhh 10 Tm@ct:ﬂfto R Col@hn 6hRetAEk HOaS1 QIS (u) compr1ses
onpositions according to the invention, a neth

Onﬁ 6F FioFryelaments oy Colusmpts of theyPerindiv Fatlg oeae S0 POT compctmnds of
on83F mdke g@ﬁlgntglﬁto% (S,oltuﬁmf 13 $Pife PHRIR! Tabqg 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
worossuss7at a tenperature of at |east 400 0C, PBOTIUS2004/042429

further conprising: (a) conbini ng t he support/mat al

of ﬂ%ﬁ{egoc%@%a%b {nﬁ)ftﬁéeg { e? (;P @)% ehqbr&n %g%?lt r A nﬁot&ﬁds of
h@ép%ﬁhfé dordhixdurt € RIOB (MY Eascaf[ nﬂist 0. ¢@$z{mé3@ﬂhlﬁlﬁ alamdiacper gram of

(¢) sulfurizing the cataly In some enbodinent s, the
catalyvis snd/en(a havatdeasy pe‘ﬁe&rams ﬁf Bt WaER ST %’afm(%éa
nmre, cgmé Ql%b&ﬁh{éﬁ%s tht% indeBHBR ﬁfsB ?i)cﬂl?d& CoUof{vhtion v@qﬁieone or
|nven i on hat conprrses cohtacting a cru
mdre edthainhdihalzer Qbmljlibflﬁomadcabryiﬁigsto theninwentin, & km:thrmﬂrd forrnmg a

size distributiaon of at Ieasi1 one of the
calglyst CQUATISENEEUR RIRING GrSEPRATRIVER SRS §F MQFC PER tO%@%Aa sugport/metal
mlg%é kx;r}%pen‘f‘f 18 Ppcg% %pﬂ%?%%%ﬁlug‘%ghs Bl:ld?g&t %%’tﬁ{%’[’hg %ka alumina
sugori/metat mmgarefat anerBperatdfe of at 166 4000 CAand A0theB @dmprlsmg ()
230-250 A, 180-500 A, 230-500 A or 60-300 A
cCopRHiRg %ewmort/wsta? BHPTe iy yAtep fo %sﬁnéspaﬁtsv%ﬂdaé’ﬁ%\d@g the paste;
(b RARIE theth tafﬂlhﬁné"@y Reat 38atthe Aimam e t@hpdrit@rd @it BAst 800 °C;
pore diraneter; (c)” a surface area of at | east 60 n2/g,
and/br(céashfm@ﬁngﬂfeqata@tstl east 100nR2/g, at |east 120n2/g,

t | t ng/ t t 2 O
e/ JF SR PRROTEL U STUah de PO s e g B8 g o
m&@t of BRShetRodd B HfosiAbnd @@&ﬂdlr% 6 tEBveatiodt a hefisdd Batcomprises
cnB/g, or at least 0.7 cnB/g. In sone enbodi ments, the

cohtavténg 4 emdefesd vpﬂmﬂedégnorr: aatelygtsi imavhienthginore Bredisiribution of at

| 1ea}”ﬁ%en(§ifﬂa D5 VBL ROYS) U ERIPBSE i BARARCR LMD A 0arliBfe 00 &, a

rrses contacting

: 1ea{sﬁﬁﬁ) A :ithea?ﬂEO(DJ)& Aest SBIDAQﬁttleaist gea Al MlSist 230 A/ylat st 500 A, or
e Su r Ses al u n
ingrpcs iR BOAIR8 A POAD dhr 2% A0 A 230 2 FEB00 A 230-500 Asor

n‘%’gqbrgg@ 102 86% &{th Jo¥dl !ﬁ{n%%ext & av@g‘yofér diZGelet @vﬂ%nn 45 A,

ri ses garma um na an el ta al um na;
35h®,&)r 2}565( ogT tienmedias ppealidmeter, (d)elessltfaéh ﬁe@ obatdeast 6@ at least

903{;1%&1@? S dO)O| Igggtat %a@t 1%03{%&%; fe@ﬁ&%@t 2/ %ﬂﬁt ﬁfggtsiO(Og?ff g, or at least

zz@%m%'aﬁ Rr. edgrma taBL IR, a0 PR p%kéémfraaleaaej 3 8mdk Ua[f‘léh@t 0.4
or mxture thereof; (f) has at npbst 0.

nﬁr‘@a’sleaﬂtOeﬂ ghdgajr@hieaa%”é¢mg{gam of support. In some

enb fq:ﬁéfr?lg %ﬁfbwtiljg%n% ﬁl%gfl\lfq%glplg algf) pF(hVé %?gﬁlﬁdé)&bl%a[non with one or

m&‘é%ﬁ%‘ rhétRHEs (ﬁ%ﬁfp@blﬂ%i &cbilitnd 10\Enlvertionda Yrdftasdi tH#0 comprises
catalyst that: (a) has a pore size di stribution with a

comdinagwa porde fatid it @rre afmere sprnested egtalysts( i) widehihei sgprat: (2)

th t
e R e
oxiRd bARMiINGES titk@TRin@lor@bolitk; (bpeshpiRs Aamfra)aanilpkhd/esdelta
one or nore nmetals from Colurm 6 of the Periodic

almamae(c) b«’llﬁe P@Trgfﬁ@r® SeRRfS ahlgast 8 Baas 6F g%mé a}Pémaa ;(d) has, per
gr{nﬁg %po as?B(Ii o%}g[ﬁ? oF étqgals?O E%ﬁ%ﬁﬁ.@f 0 h&S {e) comprises

alﬂ)lﬁﬁﬁlﬁmﬂlaoéhlmﬁé alimnind, demauﬁlﬁnaﬁﬂfefa aﬂ&ﬂhﬁias 01f mmm@oheutmf @) has at
of the Periodic Table, bne or nor e conpounds of one or
me0el erams P& alphe AUEHRUPES 26208 PT S4RROBer 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
woneos/06f67¢ he nmet hods or conpositions accor di ngPeDUB1084/042429

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

nmost 0,1, frogm0.001 t r.from
a Paerte tpopod Cpinas g i i 800 et BrioRial e § bore size
difEb@lion Wiikla ﬂte@ﬂinlﬂdﬁe giafleter GBAAbast 60 Améé)ﬁtio iséSorf or more

organi ¢ aci ds per % am of crude product (c) at nost

m@als eoeCalumms of thie Porisdic Jablegpnapranorecoapoprdscfone or more
meat d{gg)rm gf)l)ug% ? a% t%r P%chﬁ]ic %a?% aggsm%ﬁ]ﬂ S JEh%reof tarl]ﬁ/nor ggl)g;fas per gram

gast one 6f
of@mlapy@t Bf REHOL001|dRarBOBE oﬁﬂbﬂﬂlbfﬁi‘ﬂﬁteﬁls fedig oornmms lo@ the®c$iddic
a‘%@?w des, in conbination with one_or nore of
Table, RBRIST HOTCCOMPOENGS frasie g8 auremstnly fsomr@lmﬁvémﬂﬂ@mPenodw
TARRE Pﬁu&B{e@ﬂ%‘r&?" netal salts of one or nobre organic
acl 85 one or nore al kaline-earth netal salts of one
or MaKseme egdoditneacs, ¢k, inwntioh xiso mlddmermﬁnblmtwmmth one or
(a) .at least one of the alkali netals is lithiu
M5 @i e MYROHAr LETPORTIORTRACEIINGY the MVERiLn, 6ﬁ€1d8fprt>¢tt?t that has:
Tt [ c I
O SN REnaEERD CF A /001 TBEPEROHT B 158 0r fm 0D () a
maesd 6100609 gameiof theatiealiometal) nad alﬂcahthteea]ﬁltlheidb 1ometal salts of organic
ONpoSi t i ccordin toth nyenti on, thodthat
ok FB PeBLOlEGHERIPRYR; () Rrruer ORQON giaps SN VIFe g grar of orude
pré&@icil 8 /o? () rPRQAHES & ralnR Bt 184sQR4E0.01 Bl Gf:attq@la%%@e of the
crude product, the mefhod further conpfising: (a)
cataibrstﬂpﬂrggimhﬁcrudfugl@dpﬂoduct with a crude that is the
sanﬁ or _dif irient f defedto Erﬁ)rma blﬁln
i tAEPBC FEPOLEASY tltlYm Hog Bgéo @6% B W orHaoatioggath one or
mate Qf tetmdthédy ¢ comipdsitibhvdcchb®lidd® thaiReiondbhd &1 @bfe alkali metal
fromthe crude feed to forma bl end suitable for
sakty efzanewn g eiganiciasils, fqr@)orfrmcaeta Ikghing-tarth mhtel saltg@é one or more
’ I- n Ke) t . ..
orgéé]a?éj&gtﬁ]s’é oggl%{r’%g{eg lgleof c% ?af) Iasgt%ge oF K g%ﬂ%?)l ﬁ%ﬁglﬁ és lithium,
sotliug) ®ppsthatunerantiiee |(b)°aft¢eﬂ§]sﬁ§ne| ofalsd alﬁﬁlﬁlecﬁarﬁlhﬁetals is magnesium or
distillate fractions. In sone enbodi nents, the
calcifffent i on al so provides, in conbination with one or
nmor S c
nveng s CEREERUAE? 18 in AANBISES AN R LAl sifhne or
mdrasf tte rhethsds d@ calnpoatlsnwccartdlﬂgetashe ﬁv&ﬁgmammad’fodtthﬁtcamprlses

al um na r .gr,am,of su ort ri ses .
coBfebmsacR fHd Wlhprsiar thore ya‘fﬁ‘& S48 Proguge piofa @F%@ﬁ‘lgt 6t includes
BB AL 0 A SO oS 8

crikBOhais {he)samasr diffeome fivool thererugte fedueto fomes bipid shigabhofoe
si ze,.di trlbt of at least 0,3 cnB/g or at | east..
et T coprning SRt mERE itk Ge el 488 st gl erent
frdi‘x‘i tiRterhd@aséd &%Hﬂh%len@%tt&lﬂmr'tﬁﬁﬁn&fﬂ €chlktiAD(CT fiAB Aafing the
fromColums 7-10 of the Periodic Table, one or nore

crgtgrisednst sndfor &)éra_@tlomtme theeerafis prodehiolomenes miprd disiifate
o GPAE A RSPl RSN R of BRGRE st R 268

Tab|1ﬁ‘ 50188 EmBEdifRA®, the HRRMAGS aled pRVRles! in ¥BfdinXEbAkSth one or
from Col urm 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/0&srum 5 netal s, one or nore Colum 5 nepel/us2004/042429
conmpounds, or nixtures thereof; Q conprises one or
ofg'}‘.-J {eﬁ%t:%b%zp%ﬂa%?spg? %Tﬂm% o?ftl}%)&%eﬁ (ﬁfth? gbr rs;(%?}?faﬁll‘lbﬁ{b f at least

0.9tmP laer Beleha di TerlHgl (é). ha@ra st fadearesof ah&diﬁﬂﬁ() mf }g)orlaab‘east 90 m%/g;
er gram of catalyst, from 0.0001-0.6 grans_or
(e)CayoRIsS SngpPEagregnetals fom (Cofksmns oh Dbk Geriedia |T§bleeme or more
?r%oﬁﬁcﬁseot(&le W hoRe gx‘éfa?é G TRANAAST-180f ‘Eﬂeﬁiéﬂ{ ﬁﬁ: ’#‘JB% ©Phrixtures
ri seés vanadi um one or nore conp
thmamﬁdhl)wmnpofsemnetdn mege hiegalefibm (Caii)mmcﬁ‘rcpﬁ"ths Esrlodlc Table, one or

ybdenu one or nore of denu
m?ﬁeﬁpﬁwegnc{n st 108 PT MOEFR m&%ﬁﬁﬁ%@ aém eew@ 5% bﬁ%%mlxtures
th&EOR ! ﬂ9§ p&f% NEhBNst, Honlh XYT-8% ggpfmm( 1-0.3 grams of:

conp ses co ON€ Or nore compoun
ongiox mare Sotuner énfetalsa d¢ or mpys) Calompri metsl mmlkcainds a:memmmres

nor g .conpounds of ni ckel ur ereof ... |
R 7 ROROESAS oS oF [Ro TP 3l THa 6 i b gbaie Heglodic Thble e or
m&REBHPBIARDIhE Br SRR Iﬁétamﬁ(ﬁn eloldhie 6 B IHRARSi0AIc Table, or mixtures
conpositions according to the invention, a crude

th@r@ (is)lhas,qqﬁ:r graat of c(a@)lysﬁafsora 0T08K1 %6 atanmsms ffrom Oéﬂlwﬁsgrams of:
1 (b
org shmset CPBin Siriatbplhr BBE Griafe Sl TimedRiade Mkt
th@fte@p i | b&ﬁ ﬁ@@ Fenddieh [ drRWr nfite b&hp@.ﬁ{as%%v%daﬂﬂ &@Qx%:s
a

at | east 0.001 grans, at least 0.0

th@ﬁ@ﬁ?rém) @frmmses éméxbdenm, QIATENGE ChpEP@Ich mmetlwnaor mixtures

et 6
bt G ohRSe Shaidy B LORoRTHRRInAE Befforlmi pereot
(oWtdripréseb obbaltnone: @ng@e@bﬁipbumwf@ﬁbélebmﬂﬂu&g @he@ébfgiﬁlﬂi/or )
650, 0C .at _0.101 MPa; (c) has _at_ | east 0.0005 gr ans of
CORYEISES THFSLAPERT Frke epmRpRUsIds ebmiskel; o1 mituresithersRs  per
gr a'ifh%mg D §1'rﬁeﬁl%nthe%vénﬁ@ﬁtalsg &&d&r ﬁ{@% 1naq1t0nlvﬁﬁls‘(§ne or
0.01 grans of total nitrogen;
mére @mﬂﬁﬁnghadmor@bmpo$1abnmwk1elhn@mdha/mvamhama pmde gbmmmﬁon that:

(PR TN O At FLEET Gref FR=chi 5T B (b . P ram of

copoRadS, #1caSUTPOStrhne B8 h?d—‘r‘é S4r8bGitiPa bBBink PHRR U @Fbutdn
crude composition that includes one or nofe catal ysts,

betwrtn 5 Ceaslt26017€ ab 0. 110h M Bajtad lopsit (500 1 @rpmbes leastybP@d srame, or at

teqh 8108 'oRts ot i iRl TR Rl Bie g0 °C and 320
°CA0LA MPa; HaA a2 #Est A.001 20ark S Of Wydrédbdha with d‘l&ﬂhﬁ%‘raﬁgé e
di aneter of at | east 9 A, V\nthé/?reater t han 60%

distributiontbefwornrB8r Comd 660 86 at A. 10h&MPas (@) hep zleast 0.0005 grams of

v A BRa ST SRR O o P g o

grahear Afleast 0. bEg&&nslﬁ@dStBI’ fitrogén; bedist (e} B@sﬂﬁ/ngost 0100805 grams of total
| east 220 n2/g; (d) conprises a support; and the

m@@b@&%ﬂé@lﬁm%é@%ﬁmm@sﬁm ica, silica-alumna,
tit QH g (%meﬁ{sk < ] e\%{t gﬁ( lalg,g Prc@?&? 1i'c8ﬁ%b%'u§§ ’w1th th one or

zeoI| or m ereo nprises on

mareé tHdSBhﬁh@dsfdr@mnﬁOém@fﬂsSacﬁerﬂﬁlgth) th&n(ﬁvaﬂfolnpﬁi tiwdd a@ﬂnposmon that
. Qne or nore conpounds_of one or nore netals form
inelpiasiong o5 mpee etalytie apéaf lsest engablhe calglysisi (@ hasapore size

disttﬁﬁﬁtﬁ)%fv'vit}( fnk n‘fe‘?ifﬁﬁ@o?@&iaﬂl‘gfer Of, af'Ra& l%tﬁ,la%‘ most 500 A, and/or in a
range from 90-180 A, 100-140 A, 120-130 A; (b) has a median pore diameter of at least 90

A, with greater than 60% of the total number of pores in the pore size distribution having a
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fromColum 5 of the Periodic Table, one or nore
conpounds of one or nore netals from Colum 5 of the

w@eooso6ieco Tabl e, or m xtures thereof; (g) has, PORUSTO&NA2429
of catalyst, at |east 0.0001 grans of: one or nore

Col.um 5 tal s, or re lumm 5 net.al conpounds,
PalF IS PBER S 7Ae 0P o CR7S i EEABRI G AMIEE (Bob asurface

arfd OMt GO0 §2/f ati&iRt PRI b8 & of 2bkE220009201) U&hﬁrises a support;
conmpounds of one or nore netals from Colum 6 of the

aneh¢ sutiport Tatipeisesoiumingt siliess silioamabiming,ititativg, oxpde; zigecainm oxide,

of catal yst at..l ea 0..0001 gra f: one or nore
megeST et ap e Bater BB ) BriREren One S BEUR stals from
COtmik SL 1 §Shd P& Talk one S E{ore ESmPdihde bf TR & HBledh&als form
from Colum 10 of the Periodic Table, one or nore

Colomps Oridsofdhe Beréodi Tahle.cor muxtires thereod; (0 Icomprisey ase or hwre metals
Peri odi c -Tabl of,. ures thereof: and/o k -
g Pita s S e e ER L PR Rren i, Sl morg metals from
CHemnFofthd Bbli&lic Phile Wr niRfiReHBBROE NEsha0f ped BearR bf EAAI9st, at least

el ements from Colum 15 of the Periodic Table, or

0.990dt gresas of tome @5 Mmorg fokugy hmetadsypoe piwatesColpmary metgl compounds,

¢ L ) < . . o
o BRI SRTELDh 1 R IOy Tk N DYERLCABEY o i
T4dbiky @t bomordeompuadpbLonefoz atate agetdls HomoDausimttost thePériodic

f the.inventiop may be conmbi ned with features from
T@iﬂfy OB i HESJhHeR (W RBo@EREATSOT CaRlyStt ipast OORAb aravstsone or

‘ m&le4etuRh AU R, ﬁ{eﬁggxg(;rgmm&6 %et?%{rﬁguﬁ&z%%%})%%ﬁ??ereoﬁ )

and systens descri erein. er e
coatatists amadr theretmatds fmoayChlemadderd thoP¢rivalicpade.fane or more

enbodi ments describ erein. BRILEE CRI.PT O THE
COBRRFAICE O  EC ORGP ARt Ao A0, P mintares
th860 %ﬁd@pganzsﬁbrisé%dne Q8 BroskblbmBhks iffdnt 081k 196 e PBSodic Table,

benefit of 'the follow ng detail ed description and upon

oneef arase cempounds of ancorpansyelenends Giginr{gdumn 1l e Peilodic Table,

OrI .i%(?ua t%cl’é%ati c of an enbodi ment of a contacting
&M "Fi°®s. 2A and 2B are schematics of enbodinents

of  clartakdrieftbodinsdrd Featliad frbMGhecfic EMBogiathaCdfitiinvention may
zones. FI GS. 3A and 3B are schematics of enbodi nents of

beceprbirad wigh Spsresisomietier prbpdimentstiidee wyentia: iFog example,
feZ @RS Front bR elﬂ'bécﬁm@ntso?%ﬁg%rﬁiogfm eeég?ﬁ]oqh%le\;}{t? g{}au@es from any

separation zone in co I'on W’th a contac
ofsysdiben edbddimbntss a schemati c of an enbodi nent of a
bl endi ng zone in conbination with a contacting _system

FI G Ingurtheremhornants. €ruge PEafiuStEPbaiRRble by gny of the methods and
sygtgi?fgid@%fbgﬂh&feirﬁ 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
wan@sossde product for an enbodi ment of cont acPCTyS100€042429

crude feed with three catalysts. FIG 8 is a graphical

repr t] f | ghted average bed te rature

ver slﬁls 'té%g%nﬁ%o AF \éﬁhe?%aruc%ﬂﬁ%lﬁg%cgm?ﬁﬁtOfS?&ggmgaq‘gﬁeﬁﬁ that
inthée tredentaede wotids. one or nore catal ysts. FIG 9 is a
tabul ati ogn of representative properties of crude feed

and Budds psehsmaticoban gmbedimsat elemseperation Aerecinicombinagion with a

wth two catalysts. FIG 10 is another
Coggéggﬁ%%ﬁg%n'of representative properties of crude feed

and EGudds psditutiticofan ambedibed: sRnbletding aoieaatcon®idafien with a
crude feed with two catalysts. FIG 11 is a tabulation
cogfachpg geietieed and crude products for enbodi nents of

tyaed | i ' di t :
oy T O LSBT 8o .
coltagtihg)systfm,cand dél@rdbguams. ver sus run time for

errbo@i nﬁnts f cont gcti ng crude feeds with four
di f fidPedds 2 LbYlafep of trpreshutativy properties ot Guds fephprdyprude product

fof SPERBENARE FoRfachS) HRVARIEN &R@ e Paxalggty.d e feeds

versus run time for ‘enbodi nents of contacting crude
f eeddGaBtiha gmphicdl fepresentationatfavejgited yatageched Fdrfperdtdird wersus

a graphical representation of residue content,

lefg g BRI gT ?fhé‘ﬂﬁ?‘ﬁﬁ’tempﬁffceaﬁﬁfé@é’e{he&fu rfE‘angH_ﬁ 8B et wore catalysts.
ver JUE. i tabiRitibR bf RFRAEH IR FofdrtiEOM 36dd R84 Hhd'd8de product
feeds with four different catal yst systens. FIG 15 |}§,

fopamyerablimant ofwpniageng theiconledéedotih o catalps. gravity of

cru ucts. vers run tinme for enbodi nents.o '

contagt 15 el HoBlAR B 8 Rraht FRrip s PR eY Bodiesd gad crude
proédigt &ran ehlbodinddnt bf céntg@tiap fecahdd RBH @5@MNHRIdaRy s

oxygen content, expressed in weight percentage, of

cr uddOpt biprciebulgapmspfscrpdmiced ard ¢rgde pipdbets ferenebogdiments of
- ' f ' [ rent catal yst
Cogl%g{l %@@%{e&ﬁé‘{%ﬁh if@ﬁﬁﬁt{f%i‘g%ﬁ%ggaﬁ’%’sﬁ] Sgslftégrlsg present at i 3 e
pr ogd6t i 28 adraphical eefresdtasing of Pudtiepfesidetppoduets versus run time

enbodj. ment s .of cont act j he crude feed with catal yst
fosgrabagimenis of C?rﬁ%thaé_mﬂgﬁ?%m%aﬁ%fe&nt satAbPYyTEmIm
cat gligsiz andsrapmad @%rb’é@h&ﬁ%ﬁ %Y %{atthg%(gtan g]p]%ﬁ% B ¥ikde feeds versus

systenthat include a vana
ruprtiing foiegrolpgdirasratd iofi cordattiak watde featld wittt foug tidiesenid eatdlyst systems.

FIG.,18. s a tabul.ation of. properties of crude feed.

nd FA ulb S watlor Hsreaftioh phieidue Son G Pty o gl
pef&ﬁt@li@e,\@ﬂ:ﬁd@ ReodctsRF s @ @hY FrenfodHAEd OYScdntdthg ?rude feeds

hour 5i{space velocities. FIG 19 is a tabulation ©

wipy lopedifferant edtalyptsystemseds and crude products for

ggﬁ?«g&g?fg]nfésat %{a}%ﬁ?ag%%&%sigﬂgﬁgﬁ g{d Slaglgee {jnsAﬁlt gr‘é%t} 8# csrude products
versus run time for embodiments of contacting the crude feed with four different catalyst
systems.

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

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

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

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

nodi fi cations and alternative fornms, specific
wensdsreent s t hereof are shown by way of exanpPer/Us200¥e42429

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

be erstodthat t he dra s _and det ai
thef ai et VSO LA 5 P SO T PR st g with lass
behdvention to the particular formdisclosed, but on the
contrary, the intention is to cover all modi fi cat i ons,
equiRial ehiss: taprdatadrt @‘rmapertx@s;)ffcamda faed and ¢rinde plodueipiani t

er PSR SR e AT REpbRSEA of R el REvattud Muid nowry

spad¥iRiicieyt s of the inventions are described herein in
rmre detail. Terns used herein are defined as foll ows.
" ASTUS. i%ﬁ@rtgbulatlmmfmr@mﬂtl@ frranededfeqissnd sgudgrigoducts for

B N

I\/Et hvﬂll@&% 22venfb OB @s dbhlege Raf@IsaesdiAgRioan endklethative forms,
carbon percentage of the crude feed and. the crude

spei Belermbodimenig shefeelarershaym by wasTisveito the dogvings. The
drggltng ng,}/ gﬁ%eto%an v g%ﬂ@%ﬁ%% uﬁlgérslto d}?a[i P%gdré\?ﬁlgs aﬁ@getalled

e cru
degteimbﬂithtedo hz;e b Tidedrid o tindDbthe Ymt&nh@s&) thé patisulaeform disclosed,
nment i oned. " asphal t enes” ]ifers tqQ asphal tenes hat

b (e COBIT B iIoH 1 R Coes AL SRIBARS CEGHEIGHS apg Ajgnatives
)
fal‘rﬂﬁ% 2{1@1{‘%@ oﬁelt ‘g&?ﬂ Mo E{EBP afl gpga@o C 1n\é%ﬁf55lé§?@<e%ﬂ?é%1@ %bpended

cldd@si odi ¢ Tabl e and/ or one or nore compounds of one or
r t mm X of the Periodic Table, in
D to a colum nunber (for exanple,

1- 12)er@fn doiSodRGEM O fre TRRINBonSRE dEKABBA BereinGA ni¥d d@taﬂ Terms.
netal (s)" refers to one or nore nmetals from Col um

used herbio aRedéfmgi @s Talloves. and/ or one or nore conpounds of

one . r Fe alsfro Per.,. odi c

Taol ST R ety R Pegant TR BN 0 o

el engp] sraftyCadfedio XPokrdvitg aPes.5 odi(60 TP | &1 aadiyoik agne

or nore conpounds of one or nore el enents of Columm X
demﬁ@dﬂ’é‘ﬁ%’[é\’@hwgﬁg% whi ch X corresponds to a

Frgu‘%gm%m%%ﬂ%&ceﬁfﬁ%gﬁhf ato 3:1%% ne%eir%g}?qu IQedérﬁ%le feed and

th@md@proﬂnctareehsedmmﬁnefdrm@mmba D29t he Peri odi c

ol o TP LOSIOUHAPLST 81 CEHE [Peh ot PEE, o e crude
P r?’erl o %(g: d%lgﬁgg@mgl ght g&%@%‘?uﬁge%fo%mngf gxfeﬂﬂb

t he ‘“PemspdltencFatifers towasphhltenss thanarelissviuitle formemtanbe Cs asphaltenes
copteghis et PERRGUPE AP Do at od 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
waealsobwred wei ght of the nol ybdenum netal in P&EUS2004/042429

cat alyst is 0.067 grans per gram of cat al yst

tog GO EE vl g sem St i o AR ot do-19) of

th® Pedodi€ qﬁﬁep FeféGinpl& X Poamseds sRmeBi(Yh treibfsas bhObr Abre elements
& &ﬂt per cent age based on the total wei ght of the
&

waR &5 of ﬂleﬁ’ﬁﬁpdw&aé}esand@r@aﬁ 05 M9Ee ccmlpqundm oﬁgne or more
el%qﬁergpho (%lur?ﬁ Contgég dlﬁ&qg‘:t m xture" refers to

€ mxture € Catal yst during
pr ocashe @pe 6Dihsd dppliddtion, vefoht 6f 4 Mehy GOACHE P@ﬁédl%\ﬂhbleawmght
boi Il i ng range distributiaon_between 204 0C (400 OF) and
ofapenpeupd sha pelal fonpthe Feringig Tabjeswmghta@fean&gm@mfrqns thgPeriodic
Teﬁfé oF We%ilg opél %&S%Mn%tfﬁlggge?féggﬁplgrthgg% %ﬁ%ggﬁg {qiéu?ated as the
Wﬂ@]htexf unhaail cﬁthmélghta)fmlen@ednyﬁ ooeanpdd) if O'lﬁgﬁfnﬁsﬁtﬂNIBO3 is used per
content is as deter ﬂ ty ASTM l\/bt hods E385 fo
sraRyY eptalysh thecaleytatedoweight th%g)@w dgpym peesad An ff@rcatalyst is 0.067
sic nitrogen" refers to nitrogen
gr%lg'l%&{ﬁ%ls%?%%tglyggve a pKa of less than 40. Basic
n| t r'ityparen ™ dofely toi the asighebfa pompehehyinASivkthe (ol e2896,.a crude
drogen .source" refers to hydrpgen, or a
Fecd ST O Bt OO PHAootih G AP s ipp £S Bissbt Bprcentage
b @ec%r}@l% 161867 BRb RS BRERALY SWipHATHS 1
’ hydr ogen to E(::lgrrpounds( s) int hefsl%?udee T ee%%ﬁﬁ%ll}lgagﬁ/ weight.
sour‘€eudmafged/trddl paeduchmixting” mefers| tp et miktre that contacts the catalyst
h%dr ocarbons (for exanple, C to C4 hydrocarbons such
> et hane, propane, butane), water, or

i Xt‘@iﬁﬂlaté"’%ﬁ@ﬁto }@dfméﬁmﬁ@mﬁ GSolBY rﬁﬁgecdlﬁﬁﬁﬁﬁ&ﬁbétﬂeen 204

assess the net anount of hydrogen lﬁrow ded to

°Cc(é‘ﬁ?;oﬂm¥is3)43u°ﬁl Ohe °E)ra§@e10flé‘éﬂa DFSIt atep@paneetlelaaéﬁermlned by
Mi}?l rs to conpressive force needed to crush
a ca gtIﬁn Prsgéfat plate crush strength is as deterni ned
by A‘HEMrwblhﬁdreMiﬁﬂoxygblhj%\&rog’eﬁf &idort sulfar N(ﬂitaiff&i ifhite molecular
liquid feed raﬁwe per total volunme of cat.al and is

StEgHFe Sty drocarony éie(ffﬁoatyms ToRtant iy 8y @%rrrane l@x ABY ¥4 Methods
E?%@lf&%)?%%g 7768 lfm{a'l fen,aalng baleysd, | B Iu'lgﬁeﬁ Ha c'ixﬂ?ogen

contacti'ng zones, rlbe reln ure
refeesf te m$tragen aompnmmis |t]hatdnavdi hpKaofitssithas 40nBagit nittogen (“bn”) is as

o ds are liqgu d at standard tenperature and
H%é”&(%@ﬁé@t[?o‘ib%g% hereinafter referred to as
STP drt%‘én oEeENR R to%dwg%h érﬂ%r%%ﬁlpguﬁ@m/&aéohﬂﬁunds that

of oné nore conpounds that are liquird at STP
whenan the mcﬂeece:@‘rmudﬂjﬁeed had thercetatyst redst taprdSTdR hydrogen to
"Peri pdi.c ,Tabl to the Periodi Tale as .. .
compahdi it iefebel BrRuhihsh et g s pu T A limited to,
hy&mlaﬂb@ﬂs @ﬁmaﬁip([)é[ d kéJEAE}droMM&{E%Eh M&hané\/%ﬂahé gr(‘}bane

net al anic acids" refer to al kal'i
butgnRha mat@, Q;amp(ﬁqu:ﬁetgguegf 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, chromum or conbinations thereof. A

content of netals in netal salts of organic acids is
wa@asoodeswrori ned by ASTM Method D 318. "M cr o- QaeboR2004/042429

Resi due" ("MCR') content refers to a quantity of

carbgn r.esi.due .repgaining after evaporati on and

oyr onyaia ryiEe GREE: [ rifsbonglia angiores e Mo pameqnds that
arBYiqtid bivsivear et Gre anbigpdtsina’(25 of &y, 50 1t IPRYIH 6 R @Ferred to

conponents with a boiling range distribution between
as3$ 160, 1 0 GowFysitenithabmcindes 3oombipytiert ofpne@f mype compounds that

SRSl 80 AP S0 o0

contmaibiRMabldteeRaf to thd\PrddReTAOE L eciflcd b tlte Inerhdifonal
content of nickel, vanadium iron, -or conbi nations

Uniga oé 8re apdeAmalied/Chemissivt (BHPALCS, Nevegdee?®¥3ed by ASTM
Met h 7 X ! fers,t ' )
oo e M et SRR UL, IR et
zig@Qntsehitl cigomi@daurcombitpaonciheierol NATOnteef Etriethle i@ kdlts of
en conpounds. t hat do not have a carboxylic (-CO2-)

Orgﬁ?‘%g peidnisis datepaigd vy Ao AVlsthedyDd? tani ¢ oxygen

COMPQURAS chiiph @idugg{“é\f@ﬁ”m&eﬁ fo% @g(h% ﬁ%anet‘j(t &f Gurbon residue

cyclic ethers, alco aromati1c alc et ones,
realathédy afes evaporatombndgtyradpss dhesbafrate WM CR cotentdt ahdatermined by

carboxylic _group. , "Non-condensable gas" refers to
Amgﬁ‘ﬁlé@ﬁaf or mxtures of conmponents that are
gas e ghihat efersio b &BE&F%@E ¢ S onéflsUith #boiliks %‘%&H Qistribution

refers to a numeral val ue, ch represents
betwerncif 4l (100 °FpantE2(¥)y° (0392 SPhatl &. HhekPan Napkthe comtent is as

f eed. t ] I, 0 he P-val ue is described by J.
deﬁ?mﬂéthtﬁ'aggwe@gﬁﬁgﬁmnt and Significance of

As phalireme” Regk ik stk élNvanadidu!, idh, &fcohskdifods fereof.

of Petrol eum Vol . 48, Nunber 458, February 1962, pp.

-45- 5N/ V/Pg centgit mefersrto the'qpniinhal pokd, dinadwme fron, err@mbinations

" i YT .t . dj i e

Bt pUEOR R 5P aBghdh ARSI RAL OB
Vet HounD42Bférer satil iOBicREs 6fas peBeubiihaet oparglie eed.
equal to 140). A microneritics (r) A9220i nstrument

(M cPimefarpaxydic copiainingraame exyaea sPEIPAUNdY, Seipsyio Aganiseoxygen
oL LTI | DR NP0 S el Sulifing
orgdv exygsf cofp(ifdandtde, batsare evimiterbw, e SShMidethbrdalcohols,

D5307. "SCFB" refers to standard .cubic feet aof gas per
BRI RGBS Bty Ra aRD ratigss thgreof high gt e o
Ca%xgjﬁ@ g{omaned by ASTM Met hod D3663. "TAN' refers to a

total acid nunber expressed as milligrans ("ng") of

KOH ‘pm-gmd ensgblg 'gps’ ofefessitopiogponidmts asd/assmaatres nf craxbdmgnts that

ASTM l\/bé,ﬂpd D664.
are gases at .

“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.

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

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

di stribution between 343 0C (650 OF) and 538 0C (1000
WOR)05a61600 101 MPa. VGO content is as determ neBChySAagTdI2429

Met hod D5307. "Viscosity" refers to kinematic

oo Ot TR oG tsesb U Pt Hed B fftksp dpfermine

thedelval@ppl i cation, it is to be understood that if the
val ue obtained for a property of the substrate tested
i s olResidye” wifers torpempasfentsitkatihese a heiling gangeiséstiiigion above 538 °C

(168(5 dame%?%%%g%& %%%rubggal ibrated to test for

such ‘proper es hay be produced and/or retorted

f r oMU oe b starlatddubid@ed G gaB peihisredotcrifefeed.
stabj|ized. Crudes may include crude oil. Crudes are
generarfage ai6rT of a eaiayStdvay deteramendory APEY Mlethod D3663.
St abi {g=21d ' ' o}, Qs
remmval or TS R el iiubey Shone Sl 3 i BLURICHR) of KOH per
gremrthg’ N af sanglet TAN ofasfdetzamined berAREMIMethod M6a4.
stabj | ized cr udg. Such stabpilization may often occur .
at, ofOQr &drirde Bydrgcarpers Witha berling sangs dhgrbytindietwerg 343 °C
hb t iof € . .
6 Tt 00 FAERTSLARHE 450 RN, Rk BRFRincd by ASTM
Method D5897t 0 produce nmultiple conmponents with specific

boi |.i range .di str.i butions (for I ha,. .
or st T s ER g Gnamaic T a T8 o AP VildBiity s os
deléérﬁﬁﬁédh@{dg%sfrm@%a,D4b,ls.t is not linited to,

atmospheric distillation nmethods and/or vacuum
di stlnltheacantext oétthoazplicasini, $tis td olrelagiand that if the value obtained for

unfractjonated stabilized.crudes inclu
= BB P SRl ST by SO M G5B g g test method
méBNiblifRed aflfl/oftechkaled Go sOfoaFEchYrog@fiponent s per

gram of crude. Exanpl es of stabilized crudes include

whol @udesjaax be pogpesd and(ra eeforterb§amthydrasethpasonigingag fosmations
ed ¢t yde go]] ' h foopn T TS

PRSIl ATHUARL 08 PR e JORRBH plig o

ankd@a $iuiglo Ifeatifizdtios ntyripelngs) bat i hat lilmave toa rdinéal BOnd@PEdHdensable
bel ow 35 OC at 0,101 MPa (95 OF at 1 atO;? have heen

SR IEE Salts 5 campipatipnsipegoldtremdlee ¢indle tofam agtabyived srude.

. . I . .

5 550)PR8n P o e ERBLLOR, AR S pringsic
cr udsatshrel gtddsitypizaly lmvedesbdendestilied prd/on #actiohally distilled in a
allow the stabilized crudes to be .transported to .

B ROt PRCLGE OIS SR Er 81t PEr A Cpoe R istributions

(f&%&ﬁxhﬁfe,snagfhﬁ{a 8isaRELS ’VCP(')Pﬁlld}’(ﬁ‘@%ric_taﬁh%K%). PistifaliBs Includes, but
O her” crudes ﬁave. one or nore unsuitable properties

is hotdimiteshid eatmokphrerididssidiation wgthdds Didamkeantragiédtilletiommsthods.

O e s R A R A R
calRh4@niber Aitedi if JEMRR1ABL 8k 1645608 grdiR o LEMMVHehits Y&t H8m of

may be such that a reservoir that includes the
crifles dasanples 9é gtabiizaé cxudes inpkide sbaiedredss, topsed grudes, desalted
oduc t.r anspor and/or t.reat. Properties of
o St BRRPdrau MG nglibiiberegh Mmoo tna e tha
hab BeentealetiNueh tat al 18@% borfle £ thatom@asdntOthat hald a boRER@Potnt below
of at least 10 cSt; c) APl gravity at nost 19; d) a
35t a410.101 MPa (95 °F at 1 atm) have been removed. Typically, topped crudes will
have a content of at most 0.1 grams, at most 0.05 grams, or at most 0.02 grams of such

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

0. 0001 grans of Ni/V/Fe per gram of crude; e) a total
whewsnewsions content of at |east 0.005 grans 0PCT/US2004/042429

heteroatons per gran1of crude; f ) a residue content

o T s i Pont ¥ Sl o e i be

&%&&ah@ hémﬁﬁoﬂﬁ "trth'hﬁﬁt fa‘cﬂﬁfeg 4§ irahdpoftalbic 488§ Y esa£mp1e
at least 0.002 %rans of MCR per gran1of crude; i)
$

pipalimes rucks, orshind)s cherméu@s hgu¢ oue @fmmegmﬁmtabéa:prdperués that
relf?&e)r }%%Stlﬁeﬁ])dg?iggg %?%6 Ealgﬁ%%é%g Eiral%r%%{)tgl?lr lfo a‘transportation
catlics ad¥/ani agatheat ﬂdﬂltﬁﬁhfusl 1ﬁ1§aﬁ a [B&TecOh@icBfalue to the
dlsadvantaged crude, at |east 2 grans of residue, at
digaduantaged sreslen Rhesroncamic dabic may hesch et & regemion that includes the

B B Sl
ar %g@rﬁéﬂﬁcﬁbaﬂv@ﬁagbd%rﬁdés ZIQW ifcldd® ibuﬂarE nbolithted & a) TAN of
r 0,5 to 5. In certain enmbodi nents, disadvant aged

at fqaweb at ggst Qﬁ ah}%ﬂcowyggfow ipastalfePtep i, grmw aianast 49; d) a total
NiPVUFE Lbne YR eaQLfO @6008%?’5‘5 s O ag(?«[ﬁas% 96'@1 8?§]§}V /Re Bogr gram of
grams, or at eas R sonme enb nent
crlmdes EYoNizil hguenbamm«amtdmwbﬁaiﬂeaxp 61006 gﬁanns”m:ﬂ hﬂadsr&gomb pt:r gram of
t Ilméedto ETAN at | east an oxy
WD EsigRe anténstet leash§ 91 a0 s@%%a%rrgra@pf gm% ora Cs
f 1
%‘a“gﬁesrfﬁé“%@aé%ea%%ﬁi%‘é‘%e‘?%mg M eP et of G886 b a MCR
conlt)enfaofmt telastr0.@(Pagranhe of MR pesgresi dfyerydeot) asoateot ef meta]lsﬁn metal

saffy 0Bl e AERER BO00] i P el ooy b iPRe )

coftbitiohLBéileor - WQABHE SR AEN &, @%&ﬁté@@ﬂ cﬂfd@rﬂlégff in6lLHé %er» gram
or f) conbinations thereof. Di sadvant aged crudes nay

of idisaq(artages erudgyrad hyast 0.9 iczrmen efesidiesd atiead §:3 gtamts @ﬁsetmdue at least
0. 50 %19191]5 of Ee%[}&ﬁg,r (ﬁ'tat e%gfsd 9%‘ B?J% on%sa 5{?6 i rsoriaqtﬁ 681 1ments %he

ans o ocar pons

d1sdd€atntagbdbmle nistheeen ’IQQ\IQCa&fm@e 20t @Co&lt) 300 2010.8R20.5 10, or
| east 0.01 grans, at_|least 0.005 grans, or at | east

0.4901dH1 tqﬁ a}%cegplnmglggﬁgsaﬁyqrﬁa@d sgder, gr eeyel disadvantaged
crlgie, lfnﬁir R e%ﬁéi??kmgxﬁ of gple?s(t: 033 &3 s Ql?leggt O(.)O llé)r]clmtly,P& at least
at . S5 grans, or a

east grans, east 0
0.02emsms.0. 01 grans of hydrocarbons with a boiling range

distributio et wee nd 4 O OCat 0,101 MpPa;
and %for{lf‘e%f&g ‘gmﬁé“fr @F%ﬂcﬁ)‘éﬂta&‘i %‘?ﬁ age g@@e@wgwludéqag, &t not

h inl
A P 8a 00 R o

peDirsmdvantdedect; c) a s asphaltenes cbuteat, ofpeleagfriadi ghms of Cs asphaltenes

pepbaas grataceb ) AP et en Bod g AnE TP BIEar DR for
m@etf&da}aﬂ WD grak AP geatdbss 100y c@ﬁteﬁf oﬁhetQES'rﬁ mbP sBlfs Glorganic
0.101 MPa; at |east 0.001 grans, | east 0. 005 grans,

acidp ofat leash P0@) laraigs afmetsls pry ¢raoe af m;tds anif} ¢prabibaidnis tgreof.

ran i strihbution bet. 100 0C 00 .0C . at

s Bl A B s iR, 2OCR R ¥l tipnae fiudes fTGast 0.001
gradn@a et ledkt 0D0g opdihs, Of ateaht O@Qrgbﬁﬂ§oﬂaﬂ%cﬁr%b WithG E(ﬁﬁggerange

distribution between 200 0C and 300 0C at 0.101 MPa;

disgributiendetvweeni *graade00 8€ of 8481 MPaeblegst &, grams,at least 0.005
greln%?&l athagllo.%f‘g?arr%fofhh\flgfo%&%ggso@ﬁh Ya“b%ﬁin% 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
w@ras®e16o06 at | east 0.01 grans of hydrocar bonspei/ub2084/042429

boi ling range distribution between 400 OC and 650 0C

at et B 2bea it S0 TSRS o BRER. T 9Bt Bf B of
hy@todaftfont “@t-hoi)&_i]ﬁ)ﬁgaﬁﬁ%e @fstrMutib® 8&tveBn 280 A 3NE 656 °C at 0.101 MPa.

hydrocarbons with a boiling range distribution of at
nostDisadvap@ged crodaonaymeludenpea i obdisedvaniaghderude: at least 0.001

boi | | C nent s. e the.di.sadyant aged .cr,ude
e & B EPERRERS Gl IR PAL s SRR R BF S 4Pl anee
disHB 61y 6 0 GRIKD DO @At (L0 INDPh; &.122580.90F gRimsa bt 1888 D.005 Lrams, or
ans. Some di sadvant aged crudes may include, per gram

r
at gqasb@-ehemmcé@@drmr@@@% with ajbeging r@ngm@stgibaw} bejweerp et °C and

. or .0 d
o R0 ARl B 80 bR 5P B o ChRAE8E0 B srams of
hydtodarbbd wifRa bodmerats didiribintiag betwe e 066 @rayd 30X CIEL).101 MPa;

er gram of di sadvantaged crude, at |east 0,001 grans, .
at Jgast GAQk eme0n lepshidB0S Brams; o ddeast §.0p gragissefdiydrocarbons with a

g : o 0

LA RORR 080 GEaRE LS IR 1k oo
gramg it 1dast (.0GSagrahsusian fpast(e0 pgaasss agddesbondweith AdoRING range

nclude, b j I , d f f th
b 0 e et P o6 L e Tramol e
soutdigndqiCRlvhhQE i GuddsanarRclRE, R Q%J%r ?ﬁg?ﬁghhetgged C(;nrlalc(]je, at least

Sant os and Canpos basi ns,” Egyptian
0.0l grenhs kit hepciohd Nogaims Seragt leangd) b g@hissifduydroc@bbneweh a boiling

rosgiidtpiRNen ot it | G P g fieRds el B ce
cobPRnBHOPEYit AR, He dib@valitsRd\ A8 et GHAS ST éi@&ﬂzg?%géd crude, a

the crudes aré acceptabl e for transportati on an
copteaheoirah hydroearhors ofridifaest @1 steaveontaagodt Gf gens. hat i s

to r eat herein,is referred to as ~crude feed".

The PN Batsnaf o8 e Buf ot Bt el i st
0.001Ugtempy 0 tiast 0.0 @B itlatris NG dt 1€t 0.0 B atabRMf h9lirobiBoks WHE a boiling

feed, as described herein, is generally suitable

rangsy diptgReisy ofiah iasifioC ateltitdhe. Properties of the
Lo tTon BE b B atERS 8, HPREL RP L AU R a LR, et teas

0.001t gramm,dit dast ©OQSgratiapor 4t beasiol.0d grafeed hydiocabosewith @ boiling

t he_carrespondi n operties of Brent crude, than the
rapge (g %MO$%E3%Oe anci ng the economic val ue of

the mLude Fabadviedted cHASS HRPRNH: bEBY%atE ubiff | efodistd
ere e}%

| ess or ‘no pre-treatmnent, t enhanci ng i'ni ng
deedritied hereni imslud@rtett peatotrbintitedwy, crutlek fide of the following regions of the

w51 Gu S g et alfiie; Batde 18he Ui gian Santos and
Cerfiptd®ating E oy PtiACGAITdBREE, \Whhd) wrgtéaﬁéih%db%n Rehded ezgn%oéa

herein may 1 nclude contacting the crude feed with t

Offshozd, yhirtes§ Bohai BayoMerezutlay ZnbadValayiaand 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 disédvantaged crude that is to be treated herein is referred to as
“crude feed”. The crude feed may be topped, as described herein. The crude product

resulting from treatment of the crude feed, as described herein, is generally suitable for
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conmbi nations of two or nore contacting zones. In a
contacting zone, at |east one property of a crude feed
worgosbelsehanged by contact of the crude feed wetuswe4/042429
or nore catalysts relative to the sane property of the

crude feed. ] n . saonme £nbodi S ontacting,is .
PO TPk R ST SURLETT e sy P Bisiic ik ap eseribed
hezSifiRrETHGA tdTBRtcdiredpdadiny i@ @eiesTIWEL TefasARRrREJiIARBude than

hydr ocar bons that under certain contacting conditions

the sende fead, pr dJosed o thelcatrpsponging pronertigsms Rrentsrudey thap gescrude

R A T e —

refifed @ithilédg oz AN PreldciAmerntyithercbe edharRi Bfitiap eafidiéligsz PRe

102 via conduit 104. A contacting. zone na¥ be a .
treagigentapay inclyde desyHugrationy derpetallizatinn and(r atmespherimdisigiation to
refhobEAELRtiesOr CcoOnbinations thereof. Exanples of a

contacting zone include a stacked bed reactor, a fixed

bed Teanicnt of @cruddtdet at acrgrdaade withdhwntions o bodl@ush ynay

. stirred tank reactqor ("CSTR'), a fluidized,bed ,
inflyge eepactiedis sy %ﬁé M%,Sth%\ Arfalysi(9) di p @prtagfingcrone and/or
cohAh bf tv@d"oﬁ%lte%bﬁtg%@ign@? n#nfsas%or i tl?g?;{nﬁz tta{y 1885t one property

systemis on or coupled to an o
of@omudecficedmay fhe changité bfy eenttavii dftthd trade fted it qr®)or inore catalysts

el b (i GRS BoP o O LR A . ATy RR it Comacie I
peikBed # 1Bk Yidséndel @b HGARER SourtMInGBhRl Modimertd) 1R Rirogen

enmbodi ments, contact "of the crude feed with a first
sogegeas s orghore iy drogerbong thiyatdst perfpin ectiaing Adhdifiongreact to

cruyde .feed. Sybsequent..contact of the reduced T

e Ry Wit EFR LU RE @hia Pomb Ol P8 B i teea.
het eFGAl Q818 scHeRiaBlD bf difhdting kPA&A S 00lat SicRiiel ¥onthdling zone 102A
ot her enbodi nents, TAN, viscosity, N /V/Fe content,

cryds fepbenteins opigetingione 83 virrondwind eht A caplaciiigrdneynaydye a
L ' e oper:ties .o e Foduct
R R e e N T
Emfn}tﬂése)f@rdodacﬁ@i@brafiﬁc&ﬁdmmmﬂ bed rdr?gfba,(zrﬁlﬁ&l Hed@ehctér! &h
ope. or re catal ysts. In certain enbodi ments, a
by lftincbedreaciara gttinuauyly, stireest{pnle 15apigr £ Smd B9, 4 Huidized bed
- 0 A - vial 9 Qr -
e AN0E s RSP A BT ocHate 1 chaenli Bl
contaning $ystesoisenamrivouhledtt &, offshsteufacyityof Candaloy tie caundt feed with

th failgl S T oA E gyl B Rt e opdhus Potpe afubaagh process.
cr ud@ef@8cliny 2R nsRNhaald Bk &ANSre c%[ﬁi;s?sﬁ&rr&amgle two

conditions in the contacting zone may ' ncl ude, uf are
catabtsts)i I somek embodimenssreaniacieqf the esidefeed withda figpe patslysirafehe two

ow, crude f fl.ow r.c inati ons thereaqf.
caalirfy thSed FARdrRlbm ¥ i Sunat Eotactaf e reduced TAN
créRTeEDWIR thd ReHDAUE Rt deGEAdShRERAWETs dhicht SRBGEERSEs API
properties. Tenperature in the contacting zone may

gravatyg dn pihsrembodiowntsCl Ab visgagity ONi/ Y (Fes@ntedE hetsroag@ms ggntent,

0C. Pr in.a contacti.ng zene may range.from
redte SRRBACET draf BEC iy il PR (YL RESE it &g produc
chide b/t texst B2 rolhtive t6 ERedanlel propefigteofMhOule fed @fthr contact of the
0.5-25 h 1, 1-20 h 1, 1.5-15 h 1, or 2-10 h 1. In sone

crygdetfeef Yrith e of Jgg 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 enbodinents in which the
whyasogesmn source i s supplied as a gas (for exaP@l/@S$2004/042429

hydrogen gas), a ratio of the gaseous hydrogen source

gt S5mED Y 4BE R D0, 012 SBbP R 4 9 g geacs of
crhie febl in O cbfta Ne/ m contacted with the
catal yst(s). The hydrogen source, in sonme enbodi nments,

i s conhetaw amnditioaiythe ponjadiingyone mdy iednde bkare got limited to,

through t cont LN one. Carrier fo
e PRRHRE PR BB R R o 57l AR, PRl thereot
C@asctina\tohaitiohs tnddognef dnibddherith gre@ollellddas radidé alerdde@roduct

of the hydrqggn source in the contacting zones(s). The
with ppaceic pyaperhes Hemperanirdndle sAnacHye zane may ssge fom Hps500 ° C,

i f

040 s R G P e B ULRARR SRR G el from 0.1-20
MePay 1-il2 MR 4- BnPapsr 6-8 M. edHS Vilod tgteriidiefecdniilagénendglly range

zone. _The hédr QQen souf ce rm]iv]j_1 enter copntacting zone
fram ). 80 ur - eIty > WA t Ao~ & Bioeor el i nincoRg Amboggrensy, LHSV
is SPRAGBUP! Y1 Khd 1990 bad 96 11| & £ 0ERE NG Zone 102

contact of the crude feed with a catal yst produces a

t ot aln eprbedimnénts mawhich dheldesogan courde ispupplliat as saged (for example,

sone enhodi nent as. |I.n sone enbodi pents arrier
hyREC £ RIS (A ERCPPRIGFRRIB SPIEE Caihe FBrerlfrel (ypically ranges
frM Y RIGBOGPNEL A, 0.5 ANGHH N4, 1 B0’ P2-8 D0 INIF%>. 5-3,000

exit, contactin one 102 anpl enter separation zone 108
Nini'/an” cemida® Q0 Nm0/m’|conieeted mathi the catalysi(s) 0 G he hipdrogeushairce; in some

roduct, and gas may,be separated.from ot :
erB it L For P S R e Bk S e iR tuseniaciing
zdn@! CaxfRheEmay 8- fot ehktinthls eRPsRh] R luml Red/Bf g&%@nptrﬁéi iter gas
na¥ exit separation zone 108 via conduit 112, and then ~
mpelaciiats et aidhe erude faed podonflpwridhe hydsegen spiuselin thesontacting
a I refi | ner_ pro I: S
oS O REF g ol ol by il B RP - R0T *1n some
erhisydimentslur iydgo geh o s (fog exdntile, dxdrqk s, mbsiaicogesihane) may be used
sul fi de, carbon di oxi de, and/or carbon nonoxi de),
ASACABEL 235 abirs Ay aied Jupuaiphe centaciHgz9recarri er gas.

The : [
T, PAESRR Sl 8 R YEHESh 00RO 260 AR, BT cuce
fesd oragduiv €84 et paately vialvonditit tifs Ihlventacting zons dOR, contact of the
e diments, contacting the crude. fee ith the i
crtdh B SR 0y PRI SO P PR Betaealuges Fratdiopmadeet; s in

soﬁﬂ’é(én%odﬁﬁérﬁs,cg?ﬂt Bt nfaRRents R alrftlr 3hs RIQHHBETedRYh #€ crude
separated to formthe crude product and gas(es). FIGS.

fegd anddorghe bjdatn esiresfin eobidli 1venIde ddtakpmident maygxéycsh@anting
10 hat includes two ar . three .c cting zones. In

z0pg 480 SBhenifrebio fhecionit EpeRENE00 | el udes
CoNtaGhhASiALARS 1002heBfhdd prbdubt 438.gadhaghe sSFhrtBE beHethe total
contacting zones 102, 114, 116. In FIGS' 2A ‘and 3A,

predist sing generabelsnoropseparaion teelgnigues, fhepkanpld, gas-liquid separation.

separat e.cont acting zones in e. r eact. The .cruyd
TG SHPAIS Rl ot P Frna 185 Vi GREBh bt eng g b fransported
to $RAAEyoRiAteNl LATEBsSpiptlits CddhiEVesgas réfnctREItNE rovebding Afes, 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

WO r0oBlo&s70 1, 3A, and 3B, the hydrogen source apdr/ogs200e42429
carrier gas nay enter the one or nore contacting zones

' dnapPeErtRiml BFERR fe i lrith e srite i droduce a

totél gnodﬁaﬁs £485TRed. in 606 dymbrel%tacuﬁg dbddsohetothifoduct may be
ydrogen source and/or the carrier gas counter to the

sepdraird &9 farmethe exnde predugt andygastenhnce ni xr ng and/ or

t th th L.
of g5 Fidhe FOBhHR: bEG i trs BF R RntR kel Hihptuces
twb@2 thire¢ odntacting@dnsd, IFIGSTIR 2h @88, &dntRARL bYHma 100 ‘i’rf@ludes
contacting zone 102 to contactrng zone 114, In FIGS

cogjachpgizanss 19hand bkl BiGSe dh and GRsineludereemtimgtzones leinéM 116.
t c 1 t N e 102

i’ 2 SA0OACLRR G360, CO01T5LLAR0ER s i

zoktsGn oﬁhB;reachtﬁ fTae drisle fedlineneot s E@lté‘(@ﬁhg&@hc n@R viarendd2104. a

con uit 118 and enters contacting zone 114. As shown

p gome gmbpgignenise theerriss g s combinsdvaidh the diydeogen saquce in
COYEH 16. T

00“2‘2‘& e LS AR he Lk £ T ol

engwtiaherss, @s phawn mdriGSc 1 j 3y, andr3d, THehyalneeasotea bad/bi 1111@ carrier gas

zonrg ]ﬂ(%G to formthe total product. 5 gqet otal product

MBS ROMSU PN coBREMNZ 2Pngh Wi B b ermee Berl Agpaaiply via eonduit 106

andfogd I@rlaﬁésﬁoﬁ %sattteit {0Qhe ﬂert%ftr(t&rm@fe&@ QU g%%tﬂgle-r&ﬁxdult 106'.

crud e:?ro uct and/or gas is (are) separate
Addatier o rih@hmmgeﬂl'&@@lr@ramd@r preomduidr gesx cowtardp ahaaﬂiovm of thercende

tech Rl it o1 i comioon R s R ST B Seoffnct i ng

SY S t@itakDOf thd Reuddifscthvam tagg (< iy 8shth@ink DB he t@pﬂﬁ&ts @ffeed
unt o%ged) enters separation zone 120 via conduit

strpgms & pafasd istprn dlewrs g centaqtiag gona ! Goiotdoptachg rdne 1 14 In FIGS.

d e technr ues
3 %rgi\?\ﬂy ﬁg (2 gté ratrnllJ ﬁ?w’s %roﬁl Po%lta%{lgg zgﬁc'e lnlgt Pr%tﬁ%tll one 116,

sep Eﬂoattacﬁﬂg z@te@ﬂgﬂ,r H4 Etﬁh@lhy fim:)udeQ)nB 0@ didﬁ@citﬁl?st@ r Ag €hown in

exanp wat er. may be at |east parti al
F1§e§§rt§t ettt F’ﬁ]és eAndactna APRsg KR Wir cemstuit I Sang enlers contacting
| at spl

Z0 %gﬁ’l &t)sh %t{cgv[ri:ﬂgel OW§%,51ﬂg%eeﬁz§tf (e) V\}%l d 'tl%&ﬁ%agfebl 14 via conduit 118
andbﬂemsbnpammgHhkwtéeparated fromthe drsadvantaged

cru produce the cru feed .In enbodi nent s

¢ s e B POt R s Gk NI o aacting zone
11¥ Qﬁ%i écﬁltécﬂﬁ% z@t?eof‘ltd‘t@ f@irn? the@bal n%Q)ﬁgctf F[Bg‘tdtlé‘l% f)duct ex1ts
di sadvant aged crude. In sone enbodi nents, east

com@stttngcmn@ﬂ 14 hed/geqatasting Zmﬁ@mdtemees(sepamemama’tet ma via conduit

(o]0) it 12 The cr ed obt ai nhed
11§01Ee Gk B os i L) Pariaiifor ThSioB et Srude
provust axie s@farRRARRE DS viM coRdwdt P | i ng range
distribution of at |east 100 OC or, in some

enb 5§80 rkistasschemgin of; ang:mt@dg@erxt o€ & sértatationrzond updirehmart

co&tgcg %%gs’%%ﬁpl' O@iﬂglJ é’% d}ﬁa V%ﬁgﬁg rgﬁ%ls q?rﬁﬁb gquﬁ§ ar untoppeléjigI enters
sepﬂitﬁiohlzbhlé 120iRebi@en1 200 0n 368Patlde, zohe P29 @015 a ISUrtlon of the

200-800_0OC.. At least a portion of the crude feed exits
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)

wor@soersdui t 126 to be further processed to foPOT/ES2004/042429
crude product. In sone enbodi nents, separatlon zone

e8! IE BB ot DI B . s

erﬁ%d‘hﬁe&@ i bt \SbryS bERapheHd antl %oﬁl?:ﬂﬂﬁﬂstméﬂa&olaltlﬂb a8 Baphtha are
enbodi ments, the crude product is blended with a cruJ)

sepratedifeom H@ disadpardagedicrtler fla seme embodimants, et lagi aeribn of the

the cru ined with a
Seg?rﬁﬁg ’ﬁ%ﬁs e P %glcﬁ Zé/’nldeg@g)s\? f%%ﬁ%tﬁgg; resul ting
in ar K& &ﬁ&%ﬁfée@ ooEinetl flvaysdpgratiol Z§1€63B2(I ¥h §d@d erhBodiments, includes
bet ween t he VISCOSIté of the crude product and the
e

a mpges i compenentrewith adeiling gangssifEbutionahst teast 190 °6r cv;rdm some
englgogisggﬁet%gatyo l?r&x%bg&q ﬁ%{)ﬁ‘n oﬂ:tlfga%t gﬁé&’@ gﬁgglzﬂglgtt a ated

crtuih-ﬂifeedl icheleye ﬁﬁxﬂui‘@ofro@sﬂlpbheﬁth mthralldﬁhr[g rafye ﬂls&ﬂﬂtibﬂﬂ Between
ude. The bl ended gr oduct may be suitable for

1QOr1éWQp€rl?aQ~?%°Caﬁ>aﬂ P-809 elat Mk kest aRorEpyointhe grude dpedsexits
sl ) RO STy PR L 6 SO O

zohbeindi1G8e 143) othuohdeix il 26 toclenfusthén procesyesitte lfmihﬁ)ﬁ) citida product. In

conduit. 128 and is |ntr gﬁced into .ble dlng zone 130.
SOMs 9} HP‘ﬁEjS Sepfgatiozong d 29 gy eé’OﬁHPP?CE ram os dewpsieeam of a

de@élﬂﬁig' Ghit, ﬁﬁ@%b&%g%@ RrRRSrQIuclBSR &ﬁﬁg@?% ggt]etﬁﬁ g(m;wa conduit

(for exanpl e,” a hydrocarbon stream such
11@r oduced from separation of one or nore crude feeds)

5 bilbit Spmbits Hir e Heotblict el i a e B 1hE same as

_or@ifstent m Medridee®ed NESRIBMPIL tHetriRA 6@kt tadyafetdoyhbined with a

into blending zone 130 or upstream of such bl ending
crudsavirige dptnt visasity therehyiesigting it aebiﬁlm@ﬁ Hyeduco batiegla viscosity

thétQS Eétw%gr? {hte %ng tﬁg r%d«g:' g%éiu&ha%dQ% %(i;lt? é)?ﬁﬁ clpTlcim Yn another -

Spec i oRE GEs i Ghate

exam@leo thetdimsm@ddoatnagrbewma@ wéth cHida:dmeingSaOBAthhﬁaé Hi#RSent,
i nclude, but are not limted to, a range of or a

th@pbmod@q;lgg, pPyoduginiat Ras aclol that 1%lpetwgeﬁbqhﬁ 4N akthe clrude product
anfi L cerﬂﬁ%u' : fgrga%ﬁg)?gdlﬂ{ qu L s ﬂbZstoP by 9‘[151951?1/&%% tment.

VI a con e tra sporte or pr cessed
6, tAnseshd»madFHﬁtfagedeMm dmbeditrents, aefafet icorryanectiz®system

hr . and th d.crud
B B8 e P S S B ssem 100

vid E&fuit P8 2hl }kqﬁtrf)(ﬁﬁ:gd ﬁrﬁ@ 'Bleﬁﬂfn% I78n& P38, AntHIAIRY %}ng rIBéOEQ least a

t hrough condui t | east “sonme conponents
podhlcsatnfvthm trade ﬂrodnctde cmbmeé Spthroat ioo mozeopuecds% Gtrearas (for example a
of the.cr product

h onduit 124. A Ieas]{la%ti

BP0 SR Sl sdBhtp g s iors seReration of e g mpks grude

feéd%p atdi‘lﬁ&UQQr&l@ rfégéi' br hé&8ureHIREIOL D PeRRiSe & bIRAAEE pRAGOThe
crides enter blending zone 130 directly or V|a condui t

pr<1®zs stredmasy @udmfmdm anbt mixthess thenedd apsrinttaducet dirkathyningo
TS B PSS L S 2 g e
m& b cREPH heansleing Beneblzendne bRmaeSiod@¢t@nay 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@er@sessed to produce conmercial products suchP@sUS2004/042429

transportation fuel, heating fuel, lubricants, or

cheni S, Prqocessi include distilli

Fr actigapy§ AREFRRRA Ere SetiaSrfnBin e RO RUEh conduit 122,
anldltBOdiggivahREsr trutl@ise n%ﬁ@t%@ a9 ?ﬁvﬁfusfﬁe@cﬁjdeﬂttb kdrBf @ crude feed.

fractions. I'n sone enpodi nen hé crude product, the

Thet endrelged thsa gaters eontctpg ﬁYﬁéem A eo &romh eonduig 26 At keast some

r one e
copliith S B G e ARGy s BeoBE 020 Wl bl 124, A
le@d ¥poaionodsiiec Fde produdlexit®sdntddditp @lstéha 00 AN @ﬁtefsﬂﬂendmg zone
crude feed, In sone enbodi nents, crude product has a

139 Alyongh gondaige 8o Otherguogespgrepgmandlyr 6owiss eterfgeshng agne 130
dnt:e?ﬁ}é -cegfa‘[/\lra% n LPP%B?; a{ﬁg%{.%%g‘gl?m&?w?tﬁ {ma%ﬂdg E%ﬁg 15 %%1 %Bﬁgded
pradlucllrofhe bleBdedairodms exifs Wendihg pmet130.vla c@iduat] 39DSt

TAN of the c e product wll| frequently be at
| eaglfl spmg GHlPOQ%Fm%rﬁ?eéW@eeEfG@‘ﬂﬁt |a9d/<>athe|béeal§lﬁ erqs;leat arg

BSOSO BB Tl AT SOy e
producs oray be pbadssee d prodtibrecanmmeieiab products sh(&Sasatretnelb(aiatlon fuel,

./ VI.F ontent o t 90% at rmt 50% st
hehisig ik LR Bogr e Rire o ecess ooy e AR G ge! fpctionally
d1§tﬂﬁn§ﬂ1€@ﬁlcfe%§9ducﬂ_ hey&r Bl%e@/‘p%ﬁﬁ@{ to ProdRRMBe or more distillate
nbodi nents, has a total V/ Fe content 1n a range o
frajptlgms% Inkomeg @%bogmqw,/&hemru@prs@%t,dhe bleaddd profee, and/or the one or

he cru certain enbodi nents, the
m%rre@élsiﬂﬁeg%aﬁb?nmgyg%]é}fﬁﬁg%\aﬁ%f crude product a total
Ni / \thfs6mse @ﬁibeaﬁmdnfs ﬂleroamrsamas XTAN of Hh@FBIGR, R ost 50%,
105@{2arrs 3 X grans to 2 x 10 5 grans, or 1 X

at pse3 G aorst prost ! % szﬁths TAN ok thejqrudsafeedhi I semscaibediments, crude
prbdR RO PR Bl o AP POl AL G P o e

crlﬂ?cfelﬁeﬂ pihadttaih eirtbodnehds) the G0delZ0%act hias Q(TAN.GP/atQIﬁost Meat most
Ni / VI Fe %ont ent of the crude feed, In

02 BIgF R Avta MOShR2c3 apst Bl oefi Atinashl Oé tTé%tl\éPf thg grudgpresuct will
fréﬁ[ﬁ&ﬁfbe‘ 4 108 @boFiPdrdS o %ge ﬂécﬁﬁﬂfﬁ; a"[l'i:éagtso aibﬁgﬂlgte[ﬂ%gc{?ments

0% at nost ' 1 most 5% eto
TAN of tretcrade predwdt saiy be et azingseﬁ‘dns 0601 m @én@ 61 acd.8sor M05 to 0.1.

th de fe d
pr géﬁggmﬁsgl 9W1§rﬁ1§ ﬁae% ‘Pga W&E‘f aqgjn’fgtawﬁ gt most

9094, aPMBSH0%%, € iridst 10% 8t hﬁﬁgsa%p&r ok n%%/@%l&tﬂé)f@/vﬁ% &¥%nt of the

or 30-50% of the total content of nmetals In net
crglg feed. oThemrg@prodm,l idsoinn emfhedicmantie hdssetial @h@é(ﬁe content ina

RS AR ALt 5L, B s R B o

ceftath efibodindGitsd the Rtk [Foldc@ A, Pr grivhaTRheR Rbducas RN ¢/Fe
aci ds incl ude but Are not Ilm%ed t o, napht henic

conlenids,a rpn&enfamnﬂr@m cgramrs@@sS xafd g@@nzéml(hcgrdms Th2x 107 grams,

or 15y B Rk O LA o TR bl hs iR ppst 2 x 10°

grz&hk@ff Nifg/ARATA Borﬁ@ Eﬁb&dlﬁfeﬁfs ] %’f@l' 9/ V/FR@RERhHOR the crude product is
| cium_ and bari urro) Columm 12 netals (for exanple

7021|3|Qc/°a §Hd28%d AT B0 0%t a8 Heeoatest ¢f the cala fyside
arsef g&l}l rﬁg{)cgg;%pé, e Eﬂld% pgf&ﬂl t ﬁé%%ia?ton‘%gx{t %Wme@ls inJhetal salts

m xtures
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@sioefe7er ude product, in a range from 0. 0000BOL/USI0QNB42429

to 0.00005 grams, from 0.0000003 granms to 0.00002

BRI pritef SR P L] o Rt fodnGtal G B el g in a range of

1-80%d €0-P0 R UG160%4, Br SOBBYESTIRSHIIR RbtenfoflrRétals i ARt Béltsqa‘f organic
nmetals in metal salts of organic acids of the crude

acplsaul thest crinde feed.1 Qosanicg@ids2bangeneray farwsiel saltsénaledeabut are not

nt ent t al S of or [
s 1 by aRiad, hibud B s 3Usbie AbicP A Rffo sy okgges of
catfoRyli¢ el@s RicRAY Chut Bfcaeh tigdteti 6, Tﬂaﬁ@ﬂh&ﬁ@ tacﬂﬁ ﬁ}ﬁﬁarﬁh@ﬁli% acids, and
feed with catal yst at the contacting conditi ons,

| S
bepgpig 309, The mepgwmprton.of thometabsaltspuayliscusie alkel ey (for example,

htﬂlﬁlg{\;' é)é’lm%f EJ{[(EéOthrSﬁlglg glﬁgl %ﬁtlh%ﬁ 4R &fhﬁﬂ%&' g%né%sm'g‘rflcalcmm

anaiebaﬂﬁm) l(tblamntlaumetae‘()@d emmls,,zmdmdwadﬂmﬁ} Qdlughn M8 setals (for
Vi SCOSIt of at npst 90% at npst. 80% or at nost 70%
exemp%q?éswéc%@hufryl ometalrd Qe awPlee gy omiym); eFrnixtures thereof.

" anaa R Smeblfnght B, BAAHGHG B3 SIUIREASHLY R iy et
salthef agade aélde,(ber gmnsoﬁmamodhildmntaSangdﬁ?eommSMQO@ I)/gI@.fnS to
0.4 et e OGpodcd e Red o aree.ox ctred Do rams to

0.00009 ¥edmé §f hPrik3A %ieteﬁ Qalts](%Q){%an% acllls ﬂe]r%e 4Rbr Llge ﬁlF()Jlduct In

gravity the crude f I n sone enb the crude
somemdmdlmmts a totat edntﬁ@pémakansmtdmahmbf «n’galat acids bf the crude -

pr? Jic %fsaﬁ) @?}&a Oi?g()/g {5@3@0 (%;thcg{oéeﬁ g:‘% %tgrg{etgfs‘ in metal salts of

%ﬁﬁ@ml@sﬁm@gﬂu@m t he crude product has a total
eteroatons content of at |least 1% at |east 30% at

| ead catam egbodimengsg &4P1 gglyétmfof theecrads: prodims peadoaedirem contact of
thé:gl{a%:lggetegg{l]l%ﬁ &?alg%t aﬁhe %r%g &tm dﬂt‘? & ls?%bfg%ﬁ %90126% 90-110%,

or90045138% ofahé APOEpavay oﬂm‘étcnﬂdé%ed) rnakrti@eintodiridntd, API gravity of
sul fur content of the crude oduct In certain
th%??b‘é%lpméiﬁ?tsls fropel £#de-1k 88leE5has a sul fur content of

9 % o?éltt?]lill %ﬁlb??lrﬁe%%s {he%Me (ﬁ&htﬁe Afks {&%sgg 8?511 1%83’;}?%) at most

e sul fur content cru
80eérlvo di mostt 7% dfthe siscdsity of et @nde fabd.t hmmwﬂbqﬂimelme tthe crude

i 70-130% 80-120% th t ent
pr%ffuqﬁ %Ylagfélw ssrangs, 8@591@0‘&% 8‘%6@ AY §0 45 %th%?l?@gg@ At the
crGRYEEM InQbme eGS0 'ﬂfédd'igctosf@@é{f 11?1@ cRlde 'ﬁ’&&uogg% bt 90% of the

nost 80% at nost 10% or at nost 5% of "a
viseosityogfathe codt deed wdfiletthe APK powity e€the Cl'lﬂdeqﬂodhwt ns 70-130%, 80-

odj , Lthe ude oduc as a total nitrogen
125%"295%@%% lllee%g gfi‘wt%F F%{fgh d30% at | east 88% or
at g @&he gﬁ%ﬁ’ﬁneﬁlﬂet}fe%\fﬂe PROducPERN SR heRloaRmd RBitent of at most

crude feed. I'n sone enbodiments, basic nitrogen
90¥e At BEt WP6.tah grcst Lle, pyrabthost S%ray thettotabheteroBBnsaonivoELf the

crlgcgosfe%f nI|ntCre élg%%{ﬁgﬂ?}éwnso %ﬁe &93@ prgcrluc%hasng fc’ottali(@e%atgmhse content of
at least 1%, at least 30%, at least 80%, or at least 99% of the total heteroatoms content of
the crude fee‘d.

In some embodiments, the sulfur content of the crude product may be at most 90%,
at most 50%, at most 10%, or at most 5% of the sulfur content of the crude product. In

certain embodiments, the crude product has a sulfur content of at least 1%, at least 30%, at
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of the crude feed. In certain enbodi nents, the crude
product has a basic nitrogen content of at |east 1%

wa@roksmesto 30% at | east 80% or at |east 99% OPCT/H82004/042429
basic nitrogen content of the crude feed. In sone

e i nents en. content of th rud roduct .
0 S5 195 o B0 B i e B B Blociments,
thd O¥fur @bnidht SRS c&%r%gfodwaﬁs oBN868% RONLEN, 0P0-1 DL Tritesyfur

feed. In certain enbodi ments, thé crude product has an

cogfepbeithe eidedecdof at | east 1% at |east 30% at |east

80% t 9%.0f .t he oxyge ntent of.the

or o S8 el P hentE Ul ik e RURET £ B LGk pPhl By b pt most
0bhiet Bostg0%) Aauat 10%, bt andsBPB i el A9 coflent 69%e crude

20-60% or 30-50% of_ the oxyaen content of the crude

fe¢ce da certpingathodingiyithaetide profectthes altotelgniregan aontent of at least 1%,

lLe. . acidd, C 0 h ry r oduc b
o SRR B IPRIRSD e S S oY i e
t he Ineome Binbotinidnes, basibapbbccatéd of HE@uddFodit bh§ at most
crude feed 1n certain errbodoi ments, t hoe crude product
95Hag! HOBIGIUL, 2 GBIV TRt by 1 3 maest 87 basisnigpgen content

of gl?‘ea(?'%del%éd.afn SRR elﬁgo%%m@ﬁts lifagh,a8 g%dugtr }éagtﬁpﬂggﬁgglgtrqgg%%contem

e total content of carboxylic acl
ofahleastrl g et feastB0%,mt SanES08frlondi r199% sfthe bhsichidoganedhtent of
thoglﬁaegeﬁ%onpounds may be reduced in the crude feed. In
SHHE® &tbodi ments, carboxylic acids and/or netal salts

of  qREHAX ¥hibSdiRfenS tHERK yRE &bk SATHEriRPGRAL Hstd,g@ &t most

non- car boxyl'i ¢ confai ni Ng organi ¢ oxygen -conpoun
90Ua ebarest 3080,a¢ st HHA, at ompst H0% osrydt intost H¥it efitid ovgygen gamtest of the

0 e onpounds i,n_a_ crude prodyct .may be
eriiff P} dAice e Bamiiar BRGNS ARy ol bl PExsen spBigpiaf ot leas
1%k REstBORE I dayt S09OWR 2B REG VOISERE 6xyERhOAGn{ dQhe crude feed. In
exanpl e, infrared analysis, mass spectronetry, and/or

SORE STGRFA AL Hreapigyn comtient of theerypteautoduct is in agengedirtom 1-80%, 10-
' f t 90% at ..
TOFEABURERS 3030800 A SRRSO S BBl T 08 Bbuiments,

theectond eniteitfofich®ogylicierid egtpoumdsoflfdb cafdetpheiet b be at most 90%,
pr oduy at nost 70% at nost 50% or

[ 90%
at 5193%56)_%9» 5&3@4?%@%?% mORk Yrofithroccianief fhesarboriceid spmpounds in
theg{m?égfeg&n fr?cerfaﬁ‘PTrﬁBd!ﬁﬁ%%g/??Héj &Illfig glz)tdﬁgt&i%é %g?@f;?&ltteglgé{ ggrboxylic

ast 1% at | east at
acidIumpbundsenfax legstnl %.cat laastt 3096, at kastc30%6ler hekedst 9ahdof the total

crud roduct has a TAN of _.at least, 1% at | east 30%
copfent ozgg{bogg]% A@¢ CYPPQULLS {0 @9%‘@?%% TAN of the crude

f eegn siddiiboNaleh; sddieddridtc BERAH QBmglﬁﬁ(ncﬂ%ifér lgef reduced in the

content of carboxyilc aci ds and/or net sa
cruslafigroix \ih isema eindbedivfentst carbetyl@@whds athd/opsietal 88Hs cdiicanbosylic acids

50% or.ar’l nost %QO/ of the .crude f%ed, and a content
magihe, chamicatly Sssiieed belBrnanrHar XS e SN, B & GRS D ferapounds.
Ca¥hoxRiieaci@s d086n-&Pbokd N oRhinBy ke 8fydel@ompounds in afcrude

non- car boxylic containing organi ¢ oxygen conpounds o
praduet ey bediffseantiated throngh enabysti ofghe erude hedoctusinggeoaatly known
sp«j:c?r%gc %chrhetihcr)]ds! (tfgr e&oa}n%felf kn%{ares ana ytsys[ Hhass sfpregtgc])metry, and/or gas
chromatography).
The crude product, in certain embodiments, has an oxygen content of at most 90%,
at most 80%, at most 70%, or at most 50% of the oxygen content of the crude feed, and

TAN of the crude product is at most 90%, at most 70%, at most 50%, or at most 40% of

the TAN of the crude feed. In certain embodiments, the crude product has an oxygen
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0. 05-0.15 grans or from0.09-0. 13 grans of hydrogen
per gram of crude product. The crude product nay

WO @670 i n its nol ecul ar structure, from 0. 8POT/9S2004/042429
grans or from0.82- 0.88 grans of carbon per gram of

e ER e LA SR R I EA—_
ch Qruh% Q%d, &Qida@ Q%de%ocﬂiét ﬁésoa/mfxl 3 16ak10vh, Cat lr!éa@t 3@)@ A least 80%,

of the crude A crude product atomc
OmtﬂdaSW%OGth%TﬁNpﬁéle@m@efe@cbed atomc H C r atl o

i ndi [or .consumti.,on of h

| KA e B R aRRS Bl vERER FORe G sopRYRE S andor
mbBi DG 8 cdrboBiliRAeRR %fbﬂmﬁstt%%,-ﬁhﬁlo‘étrmd/@ RRHLSE%, or at most 40%

i ncl udes conponents with a range of boiling points. In
ofghererudednsdi andrat eontent ef mn:@mb@f wontaimieg oigeric Opfﬁgergqoatmounds

wibiggd S b - B EE b0 1o ST n R BBt e oxyeen
cmﬁdmﬁhébﬁdéf&ﬂ of at nost 100 OC at 0.101 MPa; at

| east 0.001 granms, or from0.001-0.5 grans of
hy driBcams sabodimets ﬂwm@w@m@@wﬂ& niisaeeleenleetwe@res, from

008 S50 o200, o 010 At M o

cmmqgednht siayi 1b¢1t1d¢)mn e medenla? @@u@@eaﬁ&nmowraﬁm Or ﬂrGﬁh 0.82-
| east O. OOl(gran;f, or fromQ.001-0.5 grans of
g@aﬁaa@é%f SBRED RF% HoR BarideRjodushge fa‘il%t) PG lafﬁr%wéémw
o500 R OR Q00 Vs, 080, 4,080 oo
atemizdilAG nago Dﬁﬁxg@r@ﬂesfced bAtcraie medumemnﬁé)ﬂ/@@twwnﬁﬁa 0eBD% of

t he, crude pr.odugt .
of el e ol FYPAARE i eh glaie anday Corequphi gghydrogen in
18 bAJ¥BssQé rdltHeBCandI0 asd/Mt il '

‘ dIE)St rslsbu{| on of at m)(g}M 10%1@8%&%&3 lggaog%&gl\/gg Sgnd/ or at
I easThe@r@iF]prgdmCdﬁdeh yomperantiowith airatige af boiling pgintsagsome
ut 0,0C and 200.0C at 0.101 MPa.
entho b e bUBRE ipelflo B BooR SR ls Mrdd: ffksc 0.001
grh@asdr #dnD0. @Ochﬂ@TS graths éthydestatbods Q/lth@[lﬂﬁﬁnﬁm@@@l@ﬁib@twn of at
ram of crude ﬁ]gOdUCt I n ot her enbodi nents,

b8 "G BT MiSsy ablsod 000h gsHEn Y Som GAG-08 Semiotkdrocarbons
fh 89T Ronc B IR uin 0872, 8 B3P0 1885 30101 0 00

Cru n sone e i ment's, ecru

grivas, oa fibins0. 001-9t5€gram|§ béhydroéarﬁ@wlﬁﬂ?/a b&iling ia':i‘@%‘odls&ﬁbutlon between
90- 110% of tillate content of the crude f eed.

0B AP it 8105 B ot spitH) | eirs, G 00 3 s of

hya%caﬂ;oﬂmﬁ a%ﬂﬂfg @ﬁ%&i%rbu%&oge%@g&g?od ¢® 55&&31&%331 Pt 0'51 MPa;

3 gra grams. In certain
andmb bdstlﬁeﬁﬁlgramme)rcﬁmd@ 0pt od®6 tgrdmﬂsoﬁly\if@aﬂmnt uith adfoiling range

70Q:- 1309% Q-1 he VGO content of
dl’ftﬂgutb‘?‘%ﬁféw?eé‘e‘gﬁ)%gﬁ?@oﬂg g O?nM the crude product
has, 1nRE#he 9BBYURent tHE 8rudE BRYMGE 1n@1u3/é§(%&og?51%r&ﬁ' chl¥e®roduct, at

range from 0.00001-0.8 grans, 0.0
legyt 0001 gramsg:fdunrél;ocmbons ooh a(boiéhngrralm d1$tnb3t<mmof at most 100 °C at

0. gml 5y été@as? 0 f)[’)ijcglrean?s o%yccirocar%ons w1tﬁ %lb%HﬁlgCrgrrx]ge cﬁstrlbutlon
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@r@do6t670 a resi due content in a range from 0. BOD0$2004/842429

granms, 0.0001- 0.5 grans, 0.0005-0.4 grans, 0.001-0.3

gra 01-0. 1 gr . e '

O orT B Qs Ml BT Bl 1 0

12084 1&@%1 1806 of1tAO Yistitlate ROntkAOIHthE cluble fOER The rdtseﬂlbte%ntem of the
the crude feed, while the crude product has a

Cr&%ﬁr&ldtl%tﬂ%%y RoRegamgr caiderasequet gy rangerfege 05@@%)1-&5 grems,
f 1s.ag!péaltenes content of the crude
gasﬁqhﬁhgeorr:ogﬁ)zcéng nents, the C5 asphaltenes

c o nt Bindertain dnftedonerds theaddé proahctl I2aatvA0%pniaht dE@S130%, 80-
hal.t enes content of

13 ‘E%Qd@pe)‘é%lfa BN %%ﬂ%«%eﬁ e iect I feencomeRdiments,the crude
Bl %ﬁ% gglsgemﬁ&muéeop §§Meé, Vb’@ﬁcd}%ﬁc ﬁpma‘ig% ﬁiahieé.@gom-o.s

cru In sone ‘e ment s reasl
grampﬂa()@]eﬁégrmnmoa}m -# gtdmes, or Qﬁél-ﬂ)éegfambj l e

mai aining.a.relatively stahle MCR content may

i ncrBaomenbodimeits, ﬂeeymﬁ@e ngu@rhaaér?s i cOBteRS ofp%bi% 80-

1209104 196-110% SARErRHRe dbARML ¥ thd B‘ﬁd«,cﬁaeas 'TH@ l;ﬁﬁ@ §§oduct may have,
content and MCR content may be conbi ned uce

pargtdve pheiudaprodattas resivkihicpntieat ineeangehfeorh |Og’,]1i)00 l -@cﬂagamys, 0.0001-

0.5 2ERE P e LOF R0 BrRms e b e e DG s
sum BfceftaitlcdhRdingats, @ @sdhRbieASs Qmﬁ%méﬁpof%cm% 80-
ed MCR cont ent rmg be represented S. sum of

1?é)r/md>é 9prldathcat tes peitent s éhwndfefq:t:d am:ll%th@ rode product has a Cs

asﬁ,aﬁgggg %‘%ﬁ%&?g tn?(gt 9?‘9‘(}/ g)lg?st%g ge ég gttr{ei%sé %ﬁ és of tgea E‘(é P§pi]ﬂnﬁenes
colnn:nh bgﬂhe \zmle dsadt Vin @&miﬂ Bﬁllbb&lmdﬁtst R Cradpimlbaebon®nt 6f the crude
roduct be in a range from 1-99%

feﬂfglsglb %@I @6%6819 o, gr af lsag dRw fithols ﬁmhﬂléenea cortentief the crude.
feld w%h%%@ﬁ%n@ht 61htﬁe o?r?i&ﬁ)l?%g &slthil? &%O%Sﬁgﬁé W]f%ontent of

content Is In a range
thd ci3dd feed. [msaee embasdlmashxsﬁdammmg tlﬁeh@5 asplislecnps osHiedt ol @ crude
at mpst 80%

a content that at
fegHh R 9 apinge TBLYSLY S BTV R Olor. Bahstesgfhebility of the

crédeUdedfor8 Brodub: BRREreeMOdi Nent's, the crude product has
a MCR content in a range of 1-80% 10-70% 20-60% or

30- Jo%pmt emhedimertse tet(esrasplultendsecontentiend BER coitent arayte

S e e R A L .
in gHedTu @y profitd eelivRdb Glio hibh Vﬁ@é@ty%ﬁff)@h&ﬁ@ {rSthe ERRe %eldd For
product includes fromgreater than grans, but |ess

exginale, 9son oga aivgle f@ddmmalwnmn@naﬁm a gnde feed MCR content may

N S N T —

MCRe:oﬁfehdmaja boehpedseited b §'. t T wRQIhat b@ébn@}fbﬁ’écp(fS' to S) to assess the
treatnment. The catal yst ma |nh|b|t corrosion, inhibit
net yedietionrin highaissositheqrepanentadn dhe credsaleed.i Sof disi dridd product may

b 0 S ciibed h
T P PSS TR oo
MGRroehtent ef théerudé pebeupito dl&@t&plfh@téhé%@ontent 1s 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@sossde f eed. Such properties may include, BOL/USZ084/042429
not limted to: a) reduced TAN, b) reduced viscosity;

6B, GERFTP of Byun cotienfq e <Bte e T bt Boh in some

crfodiREME SRorh OU0MUD, CORKRN.005-D. 03eEMAE br 61956 g}ah?srtﬁMCR per

content; g) reduced content; h) increased
ggmalflcﬂsdepr@dlattreduced content of metals in rret al salts

ani c_gci.ds; n
ool mBiscentbogfens? il ru SR in st 8% o Tims, but
lefyBEMG01 gk£ha 000000100008 gfdiﬂbd @r 6.66901-00BY0 Dgrams of total catalyst per
sel ectively changed whil e ot properties are not
grame Gewlepsoduet hThaatal st meay @a@@patﬂbﬂmlmgﬂhe lsendlg @rodust during

r selectiv
TR B PR s S BB Gt . anor
increadRovater dep@ratiomubiliti€ ofehdieid€ pradace M sthddsides@XRA™etsin may be

sul fur, residue, Ni/V/IFe, or VGE)). In this manner,
cor%ﬁa&lr@@ dmadshenacs ek icalglystsiesaitied gerein toghe crude product during
geentrated” on TAN reduction, and not on reduction
ot her conponents. Thus, the TAN of the crude feed
C an He aredtmedyct Mndueedjﬁomg:ohﬁsﬁngwﬂteﬁge@ﬂ hai paeiserti@sdifferent
of such hép&-%ﬂﬁéls al so beln% used to reduce other
than,roBFEAT 8% i e feqdy ich gerpertios maygpclude byl are ngt limited to: a)

regio%éq\’mtlﬂg%cgﬁ Vggoéﬂ? %)are@lﬁogﬁ AW/ Dlife @n #J[ fd:): dfiduced content

content 1 I's acce l'e to neet treatnen
oftsnkwrs poygeat nitogapec cdmb:taammsheredsfe p) isdudedaedidie doaesht; f) reduced

na e nore efficient eat ed redu N mnthout
Combi ot FrodPed Mk FOUrD: batrbinra Y o e reduced
coft¥ROsl BAlsSn etd] RElts dT\OBEHN ORTdSTBY ]t)'ceﬁfbﬂﬁﬁoﬂéqﬁeﬁﬁf "R Sme

bul k nmetals and/ or one or nore netals on a support
enttodimetsloge ﬁaylorﬁ?eprpper@b%wﬁh@ atude pravuct; rélativieie tlieocrmdeofeed may

e RRRY b8k LRs B Eboot s iRt LohRal BT RIE S0 aet o
subst@eiatly @hangen (Fof bmmm@ Gﬂﬂ&{ 86 HésIRbR S0 dnEAeRLN Gy kdubOTAN in a
contacting zone_ (for exanple, when sulfur and/or a

cryde faed wetbot alsarsignifiqagtly ghanging the emetaicaf othencempenaats (for
exus g%ygﬁﬂ%,)ergsclg\:i% I\gﬂﬁ/% y&tV@égl Cl?ﬂﬁ s%nng{,] hg(firo at al t?lg (it}rlng

as her’el n or my no
contattigmbyg be EocmopitensedifonciniNeedicabn,eatl abysit fedubiadnadfether

CORBRATTLLLS; tpeg of 5 e Eoephsan sg faducehvhlle Syisess hydrogen,
sm@g ‘ﬂé.lss 0%31?{1 %%éln 1s%§4beu%1fs%%|\|%ﬂc%@% %lilgi é“, the crude

fedﬁN?IB 18 exphPle) @;di Bl hiAred DNBMAs 2 BAH3NAN, R%&ﬁlfuﬁ%i&;t that is

RN4A12: RNAQO: RN420:. RN440; RNA50: 50: RN52
%?ﬂa?é’%ot f?ﬁﬁggfé%f &fm‘@ tﬁm@tw&mﬁ{%@% ﬂ@eﬁs@h srpdafeed may
be Zr?cﬂf@ effé?e%%ly tledRdito ?éal%ezfﬁﬁl wibtf B1sBrEnRUR slugﬂxl e fr :)m

International, Inc. (Houston, Texas,
SO n&a@muwé fin ene Qranaie)cmbgdummis ¢fhe ha/ﬁgteom rmnyemtlués one or

e PR G 25O s B PR 1E on 8 PP ol e S, in lemental

forddlbr ialtBe form of a compound of the metal. The catalysts described herein may be

trea

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,
wa@ealosi67mi ckel , rut henium pal |l adi um rhodi uUNPCDERL00MD42429

i ndium platinum or m xt ur es thereof. The catal yst

RN g be AR Yo bl bty il i MR piné; c234;

cﬁ10@344y;r@411&,, CﬁQ4|©31ﬂt (;Qw]c@wa@s@tcmx @52&@?341’ !DN'DIO DN120;
0. 0001-0. 6 rans, 005

D T i B g R £ i A o 3 PAJaN5110;

| 45) t

DRI AR TR Codk & RS AR B R 0 R, Rveso:

RNSEID\;IRNSMO‘SMQSM@ RM439); RMB030S Z.60R YV 613V ECTS: 1200&4 Z713 7723,
15 el enent cant ent per gram of catal ,

Z75§n©@ Z?@m“@@wee‘@bb@ fpma GR1 Igteor@t;e&a olnge( at%l Texas,
U§£2005 0.03 grans, or 0.0001-0.001 grams. In certain

‘enbodi ments, a catalyst includes Colum 6 netal (s).

The Inabmak gaibodimyeniog ¢atalypis usgl tamhalﬁgd]ﬁbpérysi of the tiada Ifeed include

Col umm ggle laﬁ(‘ttsa content of at | east 0001 grans
one 95 81T CH mgtaly ha URpOT2 Cplumis %A@ms:tal 4 rghide out are

0, MRS

not ﬁﬂ)gtggl f(t)cg %%%é&ng Q}ggmgmg,l t())dth %un%st%n,qg%%nese, technetium,
rhenmndlrmen:bbalt tninekel; authblytsm paibldumm,schédlom, GSIﬁﬁlﬁﬂ,-llﬁﬁlﬁlﬁi platinum,

or B R es T e hecntal e el iy e St Gttt B A AR Gigluons 510

m&hIBTRBAR) ofl A 1&1@@0 bOANgrhuBs, L Eeabiad. mgtﬁnﬁeét%aﬁsﬁé 01'sfhms orin a

sone enmbodi ments, the catalyst includes a conbi nafion
raege fGuh OrA06-Onegralyss .00 -0 gyams.dt04ipp.4 gnmnsalos 00 ghd8 grams. In

Col 5 d /- A I
sogseR e TR ok FRTues K PTkfRineh Qg8 Ry 1 R Cotumas
5-00 drefills). IEddhpley ofmcﬁumﬁIB’QleMenEsaﬁlbl@d@f)h&?hbMB Pheedtalyst may
to Colums 7-10 nmetal may be in a range rom 0. 1- 20,

haye 3 totalfpolpmg 15|q1\er5@ﬁ60@ﬁaﬁomrrgéﬁfl§ catRlyste it whgafrom 0.000001-0.1

&H&'o%ﬁl%ég@& %50 8(5 gﬁ)afds)ol"’(ﬁ'?(?]dl' LPBot rahf%e

cor’rbl nhati on one o
nmet dh serftdin enﬁoﬂmmem ECaﬁljlbnhclﬁdésixlolhﬂm(ﬂ ﬂnetfal(s) The catalyst may
enbodi nent the Cat?’i}% [ ncI u s Col u

haye, pergy Cf@? Fbt o &f?r&e%fo @H@aftt QtOQﬁl grams, at
1eef§9bk}?’3ra19s q?kgét ol rh@s hd/al m%ﬂé@fr&n'ﬁo@h 0.8 Efag% 0.001-0.3

cat al yst rmay I.na range from 1210, or from
grams, 0103 -& irgcdisyen® O 1 - Ot(]ﬂegram‘s alnysime mlboduiteeml therpatalyst includes

d CoI A t f th
trqi 0 by rirts ohEpmi SRR aroebgr hielve: dRedpe | -
entﬂa)auﬁe&@ |t}i/eséata{f?§i lmudea RIAD 92 elehRM(d ik 8ddifibn td @B R1Enn 6

I'n some enbodi ments, Columms 5-10 netal (s) are
métalé0r porated in, or deposited on, a support to form
t he ;cat al ment s

e R KR g SRR RO s SR fid g

with\6 R Qh ke @ebtAlB froff CHARAY 4ndfbr @bluhhe7-30PPOMblal SatfodfMolumn 6
the catalyst. In enbodinments in which the netal (s)

meipldp Giolwne frematilsayabeeinauppasriran 0 -Ho Inkd, ghe-5ofA mivdar ratio of

e s i L RS TP

sofmeferotidisht) etRsaly o afchides Calupan] Peseeni(@ e ﬁ(ﬂcﬁh§n to the
zeolites, or conbinations thereof. Refractory oxi des

copnafige of, gelunyye mgtad(shwith 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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l[imted to, alumna, silica, silica-alumna, titanium
oxi de, zirconium oxi de, nmagnesi um oxi de, or m xtures

wWo b@s®efe70 Supports nmay be obtained froma comBCT/U82004/042429
manuf acturer such as Criterion Cat al ysts and

ColPo P RALE a AR R el TR el 4 s Bl g 10 meta 10

thé tal TlhMA 5 efet§idh bl&ﬂca@eﬂ?ét Ryl HRrif USakciRdth 1610, BXABRI 2S.

of zeolites include Y-zeolites, beta zeoli tes
mor despme embefimesds, sz 5 b mietalls) atgripcaregrpted in.tos deposited on,

a srzéﬁcln'% oarpéﬁeo éatc%l % oa?n 81?1%?#}9%%1 gigﬂglﬂus%of@e ref:all(aj in

coHﬂﬁl’ﬁﬁMh widthi @olukdnS. S/Ealémen'f(w aﬁuﬂ@ﬂpdratednn S@[posited on, the support
enbodi nents, is prepared such that the sdggort has an
to fqrat t—hg@atabisb Taj eahodgnends ingwhich thermatglgs) andiex elemest(share

sué}aor%rd? ?Je we?%'ﬁ é’f gifée g‘ﬁjb{gt ﬁhoc:?lﬁe% af 3 rﬁagglg g% %@eﬁ%} ta%d all e %ment(s).

Tlmspppxrrt manbe Ipbﬂius ahdinB@ rmzlmﬁ)eﬂacrmnyt csqdanpc&oudcarbon based
added to.the p extru5| on of  the

aste to a S
M3 Zeqlifes. i CemOBAHORS tfler@%it Hslizcior oxidaneay inclifienbut are not
lnARHB! SuAfh, QS UARIRERAGS ARt A SHcdifufllkfic! Afiencsium

ext rudabl e pasté a desired consi stendéy. Exanple
oxadzi, dsmlmu:ded theredbu Sumcetsrmﬂy b ohitdinetl from andomirmercmt mAnufacturer

cet C, aci ul furj C drochl ori cid. The
& bipfin badiss defrelioroues LE G Go meran g Sinbipprots carbon
ba§é&f ﬁh%ﬁ&ls ?ﬁ@h[dés b@hr& RN AR AR datidhel ¥alhok Hﬁd/bf‘ﬁorous gra aphite.
methods to form extrudates. The extrudates may be P

Exan@d\qwd zealites inelude Yataolitesi bﬁtazerOéutﬁgemb;ct@mts zaﬂdesoZSM-S zeolites,
8 0
TR B R i R bt S b BT b R Baclfl such o

ZRKist 0dales Foak, PeashRdnia, UssAned | evel . The heat

treated extrudate nmay be further heat treated at a
t errﬁfémtlm@t |11h sing gmpedimenin is poepexgcudicthet thgeoppordims an

avgcggné refd? q”a‘? i’%%?tolrfg)db%\f ﬁe{ggt 10 Vo?ra{?‘%% tplgbef& {n certain

er o |"eas certlain e

errtﬂmdlrﬁamsp @rstlppdﬂ’cis pramrgidsyaraingrinnguedil @aste al thai s[lpport materlal
delta im na, alpha aJu or conbj nations, t here

Inyorge § a ipocgts. ganTie saddRs FPat%e daste B ainFRirugPp Rhihe 1 paste. The
watb 4T 'Qlﬁuteoarcuf:%ggﬂdlﬂfﬁt ih 0k &H(?Jrﬂ?sf ané:lptg)r s&%ﬁ g{%@ s%@?@fu}@d to give

support e In a range from gr ans,
th®exa0Wakle 5)age anssired. c(bilm@teﬂcyg rEamplarofatidensdud?, Hutglramst limited

togﬁggﬁ‘%Mﬁ{] ga[t’) es‘élfl’ﬁ% J]I;ll%fgﬁydé?‘ﬂﬂ%rlllcnaﬁ ne or in

combyiaghite Madi et xQLAKT addubBsiff g@lewliyN@ovd dabffR extrusmn
al um na contént, per gram of support, in a range from

m@hdds@ng Qatg}rya‘tm,;ttuﬁg methods triarms extondates6 The 8Xgu@1|@ majsbe heat

e LT G et S0 o b 23Sk bty time

(feRi¥Eplefor 0SS holts Pardl G Wil BE naﬁsthl%%hteﬁt & 198 exuddfe has
theta al um na, as determ ned by x-ray diffraction.

reashippa Aesiugd deweh| Ths keantipatpbexsrudptemeay ﬁm@elglmétraawcyat a

b RS Tl DR300 &€ ab BETAR 1o & s having an

aviiage &eﬂi&n&&%fﬁ@le@ﬁhﬁoﬁ ov et al; 6,290,841 to
Ga rlel ov et al; and 5,744,025 to Boon et al, and U S.
In certain embodiments, the support includes gamma alumina, theta alumina, delta

alumina, alpha alumina, or combinations thereof. The amount of gamma alumina, delta
alumina, alpha alumina, or combinations therof, per gram of catalyst support, may be in a

range from 0.0001-0.99 grams, 0.001-0.5 grams, 0.01-0.1 grams, or at most 0.1 grams as
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Pat ent Application Publication No. 200301 11391 to
Bhan. In sone enbodi nents, the support may be

woppsegreat ed with metal to forma catal yst. | NnPCEUBZN0#042429
enbodi mants the support is heat treated at

te res a.range fromd4d 1200, 0C, 450-10QQ O0C, .
AR o O GFREPRT G P9 BTG o e SLRpoReiass Stheplone or in
cORBatRIHORRL BBBE formb GPAIREHIR, Ia@ﬁbt@hlqﬁnmon@&n S bF Aport, in

preparation of the catal yst. Exanples of rgjr egnat| on
a eange fiionc. bl %agreinsy §. é-OaQ:gr@mmrdbérQr& grams, as determined by x-ray

| enedi am net e ceplc aci d DTA)
Aol et dopSRAEahe Seiteibamve AL ey b least 03
iRy, eeds00.5RenRY opddbad 0B grhis Of PRtaatliniihal HedeR By X-ray
5 10 nmetal (s) to heat treated shaped m xt ures of
Flt ("overlaying"). Overlaying a metal on top of

L S O AR D A o

tephiriyiede Exb@pl@ﬁ bftailysigréaydtions BfeQié@(EribeGSn Of.S.tHent Nos. 6,218,333
catal yst. Heat treatlngqrof a shaped Slﬂb&)rt after each

todyabrielay Salifat¥)-84 letedadtrislavifg AR SdpyRdoa et al., and U.S.
repare a
Paﬁ&{t '% g1¥at83;nl Itn%ﬁgig}?&ﬁqgg Sztr(r)tg_\)t3 Qzﬁc} ggg?oeé engc r |pbed in US
Pat e]mtsoﬂmrﬂmhmdirn@rﬂs fudoduppaidt iy B¥dmpRRaBed withdhdtal t@ form a

The Col 10 tal ( d t
oA e T TSI @3 4 P TSGhlS B sl o GpPees) ivrisnee
from 4O0BHAPE SA50. BHRPLT, bhr BHAHYH eC phi Bletogmg 8tich with a metal. In

met al (S)/support m xture may be m xe gsutable
somaqmig)daqempnmptegnaxcarmﬂ@mapbe ssrdt dalning péparatign of the catalyst.

equi i ncl ude rs, .stat.ionary shel or. . .
R MU RO P By B A B P 4 pFigminetetraacetc
aciPED AR YUsniohRe br nliRRAGhdFbaer s, and any ot her

generally known mi xer, or general |y known device, that

will Ing:{gﬁgla@mboémﬁsj@ caﬁéfstﬁllamhﬁﬁ)rﬁleﬂl@)y adding or 1ncorporat1ng the

certain od h
CERES SRR D LBl tiefsndhd Sl ity SRS (B Paie f
OQ@Ia@)ngSMthaBdSﬁ mpldehenwzo@anap hé’d slipppe he ey iaRubdigtially or
port, In sone enbodj nents, e catalyst I's heat
re{a#l@%lf/élalfalfm P@Wﬁ@vﬁtqyrcégnqtalmﬁemww% boaetidigloriab0s-ragerties of
f 7 f

00, AT £ R BB SHIE BT o e
thbeathlytt attivégtofthd ontdljre. Me&h@hﬁ@p&baﬂ&@tcaﬁilis‘c aﬁldé oFerlay methods

oxygen ri r at, a.te ture in a ran ween
ord o SobueBeARmylcRs @al%qlwpezw?@a%mmhat

at |I'gast 1

convarT e TTACS U HLAN) L ol Thay by hikeAHE idbE mixing
eqeipbouii trefots 2 Crowaued- lonwal(fai/mppmtt ntigyred eTHa:e@lumne atleéd

in the air.at tenp ures in g range fro

e ORGP BRGe o B CH e B SO0 Ve BEFUIPRGD: GemRIes of
suﬁ@'ﬂ)l@‘ﬁ’l&ﬁ@ cQbmbar m@IuH@fdn‘?c%@fstétio‘ﬂﬁry' éﬂeﬁ’s 61@&9%& MMk mdixers

hours to rermveamaorltyo the vol ati | nponents
(fatiexhonle, baselvpe ongont omesn@cu_mlm ahd anypothhegenerally

el apini 0¥ Bt Aty eI DR s BefadS B Lo 5-10

m&@l‘(@ysﬁﬁﬁ(ﬁt Ah8ule! &Padeth elﬁbédihfénﬁame %{atérﬁlscaﬁ@‘%ﬁ&i W@ the
a sul fiding nmethod, the
Columns 5-10 metal(s) is (are) substantially 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 nooslo&670Pat ent Nos. 6, 218, 333 to Gabriel ov et PET/USENH042429
6 290 841 to Gabrielov et al. In certain enbodinents,

%leﬂmoﬁ UL H%rc{aﬁﬂ?s)af k) beq{ggf 1 eaged in tﬁe&rlefﬁ%%g of hot air

- a1’ orr’n a Ut ha Support

ana/ol @xy@nahcsl am attauemperiﬁhﬁe Iﬂtetaagabamearawwﬂp afid 1080 WiSremove
5-10 netals, mi xture may be heat treated at a
volatieBiatier sush iat g least awﬂm@fé@ Columgs or Hhmetalpage genverted to the

e distribution wwth a nedi an pore
Cogégéd&glr%&%%()ﬁ?%ast 230 A Typically, such heat
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e ﬁ?}%?%?@%gﬁﬁﬁ%@%% 3ot SeTlvupaicbrias "00s6r boew 400 °C
t
orBeIS 500 f@ Ré‘t?(g’d e 4 fAnge RURPRS ﬁlgﬁgo s¢GtedhHita majority of

and/or a yst. I n sone enbodi nents, the
thswipﬁﬂletcedlpoaetrm yfﬁhoutwynvmhgrdhe @dhmnn5-18 nnedlatd the md%adromde

CEAPAR o HyutEs el 5 el SRRt ig £ RheiPeR agalysts

Wﬁéﬁ tdtak Qs §1‘ezyﬁeﬁa&&f'i‘njth1§ Chaihner 19'?:%mb2naﬁén Wlﬂlraos!ﬁﬁdlﬁ% n@’thod the
m crons. powder may be conbined wth su

acflm me@is mﬂbb@mtan'ealm disperseidyis the supp@mnﬁrepanat:dmsxefrmsh catalysts

e 8RR Sl B AT PE S b SR B 8 L, G

et Ravi ng a por e size distribution W|th a rredl an pore
di ameter in a range from 80-200 A or 90-180 A, or
12011 gertan e@@ﬁ@mmﬁgat @ammaysslppw thayth @osxbmgd Mith Columns

i rtion of.t
Rty DT AR G P 8570 B bt ot M
almmna |su1§;ﬁﬁﬁ]3(ylﬁmné 6410 rexalphigturemag ¢d deatitieatcd @t 5 tRRdtre of at

on the surface than would

in | ess net al
1eaé¥ ‘ﬁf& u@? E,Oef%aaé%ﬁ catyt havigs 8peetsedisibyiion with ayaediag pore
t
dla?ﬁe i afgbt@%@ 5. Tgil&%lﬁg t}lcl?l?r%af'@écﬁllng ?@c&nﬁﬁg{é&’ L t%&%et%ftures of at

st exten cata
maest § 2040 Q. of the catalyst by allowing at |east a

portion of nefal to nov o the surface of the
Cat 4 yepe Sﬁﬁh%f’%&e&&seth?ﬁ%m??& Git ST eSPIHBYSIA FPPRE OF rSFRRAS!

préifaréd"h% dé%rfﬂe?i $ibreld) OB RnbEhAWRE a Eﬁ}%oﬁk’& P%Q@s@a{nd}? @ bulk

cat al during contact of the catalyst w
meteedta ysht brsoaleambodinends, dhe supponhegi aitalyst enaycnglodeGolmof 15

e PP B S5 A ORI e o ey

cri3kbdiRt® & Yowadr With MraveretpartR]SHRSHramt 1- 5’0 I¥crbRdom microns, or 5-
order of Colum 6 netal in the crystal structure of

40tlh1ér0@ﬁb$h@§@w@@trm>3mcomm@edowmle BURPDI'ttth éorgoinembegidac tretal

S i ffra t
caffB¥1, o Db R BRSSPl b Bompepnd then
extrédedtusityy standbudeteclingtfies of fo@themafdlfiét h#¥®h hpbfé si-RedisEbation with a
oxi de may be determ ned ar i n%loaie order of the

meéemnﬁﬁe diappstesin pEsRe frﬁrwfy 206 Ayor §0f 130ztar dR0d 8 . r um

et SO Bt B0 L bBoGhs 2o shilf pBOutgh, attasta
potthalfylsd metatl reside under the surface of the embedded metal catalyst (for
example, embedded in the support), leading to less metal on the surface than would
otherwise occur in the unembedded metal catalyst. In some embodiments, having less
metal on the surface of the catalyst extends the life and/or catalytic activity of the catalyst

by allowing at least a portion of the metal to move to the surface of the catalyst during use.
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br oadeni ng and/ or absence of patterns associated with
Colum 6 netal in an x-ray diffraction spectrum it is

w@oasiobleao t 0 estimate that the Col utmm 6 net al (BOT/ESB04/042429
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200 A, or 6Q-300_A. I|n.sone e nt ysts
CifaROR MRt i PSS 6 SHREBIaRe GAIAR & iMGTAALErS i bstantially

raﬂmggd&%ﬁimggrﬁéygr&tﬁgre size distribution with a

medi an pore dianéter in a range from 60-200 A; 90-180

A, 100-exa40pla, molybd@ul 8lxide dnd the hiem1mm!p;iomriaaﬂ'mg a median pore

cat al ncI de a rans ,of eta . .
g S Bo P E5e Tt R fve b ShRdRobbISh wioxice
mith§br Thélhio@fbd‘éhﬁlﬁ tiBoTBShAR REMke ga@&ﬁtﬂ ekdin@le] RFGRe Door, Dooa

from 180-500 A, 200-300 A, or A. In sone
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terﬂgec‘rlé{urg%éti&s bt%é ]8)1% proAtzuc g acg a%@%‘gx ggoegtno? %’3’&, ita.
pad By motybdembe ai:‘d)ﬂcﬁz(lﬁ aAx-19y diffaeinspeis (Bt ax@h5E,Sn absence

are typ| cally at nost 1000 A The catal yst may have a
of fy lRoss P$a) di st ri bution with a median pore di ameter of

at |
o B35k 0005t LSS ol SATRERALTRILS: Varions
poregigiurg pamndicasiackile but arerron fmited conpdee didMelr J;fb@e \MQme

u@ or 120-130 A .with at lrast 60% of  a ;\%al
PeerBFEs O PTpRAtES dhegiofe b catRb BUDRORS lﬂabatlcabqféotal
qughtﬁ%tfﬁf)re%ielﬁ WBrsfiopdie d%'%le?ers oTh@{;he&iaﬁfpo e ﬁf‘th@ g&% size

di aieter. In certaln enbodi nents, cat al yst
digpobwtiogi may ok Btaiabge from 3\&1(}6)0&3 rﬁ@dﬁ(ﬁ)n&mr@ Hi0akeiesonen
r,an fro 80 A | east. 60% of, a.t ot al
enhoBRs o e Bl bahatr il Aot €5 gl iR s wRieRsr ot
caﬁpfsﬁhﬂ}e%r@ Elz%fsﬂiﬁﬁtlﬂﬁ with a3Redan B(Bre %l?arfet&f 1ntar}§ng§efpdrﬁl B0-200

pore di aneter. mbodi ments in which the nedi an pore
,cﬂOalrfélérlQﬁ)Flﬁthé <prolr2é 180Z% Ti agheriemitadimerits catalylstsabat clude at
at I 00. A, or at r eat

g ar s v PR Kiaapeciofor edBi FE psPSd autoiion wih
mébi&t Hdrb dian@er iR Y @arie BRME180-80®AC200M 0N ANDEE022507R. fh some

or 90 A of the nedian
embodiments, the median pore diameter of the pore size distribution is at least 120 A, at
least 150 A, at least 180 A, at least 200 A, at least 220 A, at least 230 A, or at least 300 A.

Such median pore diameters are typically at most 1000 A.
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pore dianmeter. In sone enbodi nents, the catalyst has a
pore size distribution with a nedian pore dianeter in
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s0fndodaenPh ettt png s dedlye: "or cour sor s sul f dec

to fIIQMﬂl&@hBédlﬁl@htfsl 5188 vO e pbfes W) belk 14k 6.8 ehPigdadsast 0.7
nown in the art {for exanpl e, ACTI CAT(tn) process,

jor phleast 9t ¢rariad In gesiein embadinenia RordBellmEeE Hores Fmay range from
C lys iy i fided. Alternatively,
0.5 ﬁgécét 6%%6 22%}/ e&gm pi%gbed ‘n situ by contact of the

cat ghy Szital\ytsﬁﬁhvﬁlg(ﬂ pste size dd;trﬂﬁﬂbn iwithl andedian pore diameter in a range.
sul f ur - cont ai ni ng conp(ﬁunds situ sul fut{| zation

frogy 4-1 $8impde i FIRLENRO vlawégwe@@mfﬁ%fear%o eeast &Oelﬁn%é at
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be o4 mgd: fronhe)0-301) m?/g, 1207277 Osy /g ob&Oelé@)m /Exordi70+220 m /g
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ox%%arﬁaér ﬁta fahge #rBmARDIIV0A. HIP AN B rface Brchlot i 1ea§t 88 nH¥g, at
cat al (" flrst catal yst") mcuesCounns -

leante0eth /g,)leash 100 nt3ignat least 190 i/ gaosaiperst 270 mrg. Sash alrtmc area

ma g g g0 S Ta00 R R TR0 r e B0 27 a0 e
sur irﬁ@e@taﬁ{ aab&fimahts! @8 shtall AxRA Din sﬁ%&%dﬁ@frﬁs ‘o éé(ﬁﬁlpl%f pellets,
the first catal yst may be at | east 5 can

cyhinde@r, a@{mx@yﬁamym@mlw damerdlydias mﬂahpkamr@%ht stlz@flgthtm a

it o 08 R4 o i B X G P 250 e

C at &l dhe crib&lifehits] the aitaly¥tdndd@ashe dafhl$sd pRceRBORIsTEIIRS to form

a total content of Colum 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
wORG0S/H0EB7d r om a crude feed, renoving a porti onPOf/UB1084/042429

conponents that contribute to TAN of a crude feed,

cith e P Bt eh aWoge R el o ee R IAERESC Lifling
ag@ﬁﬁs 3l dsbrpRiogdlfisdobd oﬁﬁds%rﬂﬁi&u% ARV el fides, thl%/Sﬁlﬂéi@? thlols and

or conbi nations thereof her pr Ib1pertl es
SUémedpﬂ;)e Exesifufsyifudzaiioa procesedaregteserthed impl.S giagent s 5 468,372 to

Se‘&&s‘,ﬁlgﬁd?eégggsﬁg#? 79@(){:&% W?]H qns t hereof) may exhl bi t

anges eén the crude feed is

contiaGkRsin\ehibddinteditd, b fidt tged ¢l osllyst Beirsidatiys€) ifcludes Columns
sel ectively change properties of a crude feed while

- 5-bRmetadlshiniompirativavigr o peperteand has agors vigediyiribytipn with a median
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i
RO 5420008 B DR RS OBy, i i
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ca?agxsi?ééﬁaﬁg§¢%>?§o&§pitcab g atns T hist AR i gpphle oL removing a
pdiB&H SNnhOR & /Al ﬁaﬁtaeémd&feea %&o@ﬁllgta%rﬂryﬁeché E&HpWMeh that
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con’@pt té‘é’lggr%@féntewdw: conjeriopn cambtiinaiiony fheresfmay exkibiakgjatvely

0 ts tha
I N P AL TR
se:&@ﬁ‘&dly) thedige plupetizgpdnenids ftddavhitostly tlhigtngt @her properties in
rel atively high viscosities, and reduce at_|east a

relggvely sialpmoness mpavallew the fruda efeeéfto tbﬁ g1e gficigptlydiseted. In some
enﬁ%‘& rf‘érﬂé‘ Bk ¥r mb ﬁ?éatﬁ?stgfnlé %egx toPdetrhe second
tal'yst nmay produce acrude uct h arelatively
s mal Ih cett@in gmbbdintenes, el sbeomdappd @(‘ntataiﬁslt étsecomdtoatal y3€°) includes

ul fu ont of the crude feed. For exa
Clpmges d@ ?3{5 HaSORRDEION With f SHPROGN fashias st Of@%agﬁ%b&fwn with

a rhaﬁaﬁ pbre a3 Blraffe 418 90 cs%el sfo% dat ﬂéag @M 8Fthe total number
product may also exhibit relatively small changes in

of postsiih thetpercom dstribul@GD Ciba tenond canlystlese dypercdiameter within 45
relative to t crude, feed di nent s

ApFl e b el GoRBRHERGaF B QUM bR Ee e b der

sufthQlE conadiRonditionPdhy pRAIMELPBlde betdué’t th&lak bé’l@été‘d Piogbrties
TAN, asphaltenes content, or content of netals in

(fmampl@aTAN) significgaity chanepdieslatixe tethatsame [pyopieitigts of ¢ crude feed

exa TAN ,of . at |.east 0.3) ma nder the .
e R R s ot BT s flees B9 SR A B Rieg Sfrce,in some
enit®didémg mah Wipraduediagedneetse W th a relatively high
C5 asphal tenes content may exhibit less stability

dur i'Thg ssmé@g@bﬁgma@ regduice at least 8 pPRETONE itfakecompyomints that contribute
to theeI "ﬁ&N ﬁ/e c!rl?(\fg tg’gd,%% Pere]lgtl atp%r}&‘gn of the components that contribute to

relatively high viscosities, and reduce at least a portion of the Ni/V/Fe content of the crude

product. Additionally, contact of crude feeds with the second catalyst may produce a
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content. Contact of the crude feed with the second

catal ysts, may renove acidic conponents and/or C5
wasphabteemes contributing to TAN from the crudeCct/e@szod/042429

In some enbodi nents, reduction of C5 asphaltenes

xR B R et By b sl R R 10 88 st

cdh@nﬁbf he chﬂietf&ﬁi VFo‘is eRahply, BE chilie peddidemb§Bve 4 Sulfur content of
certai n enbodi ments, one or nore conbi nati ons of

7%&6% c&éh%mglﬁ,l@ somait of Hasiade Sednilhe expde praduet may also exhibit
refOG S R PR bSOy I CH AR SIS lophdif Ftative 10
1h9bnﬂemmdnatlons thereof when used to treat crude feed

as described herein. ione enbodi nents, a third

of crsampsmbodimnty ﬂ%?a‘i feed ynayhavea relgiveinlant @nwt oENi/V/Fe
(
G0 S 0 L BTy o
conteat eﬂmeﬂalsnh engal aslenafeorgdnioaddor A nelagvedy hiigh TAN (for example,
nt a| onpounds at a.t erature beI ow 500 0C

Tt%ﬁ&f atlea S mberadst hecryes faef ungecrpinbieit Yiclignspeigation and/or

o .y .
T iy
ledsestediility AOriBEpfosessihghrelatise td etheramudss nménﬂehxﬁlvahydbw Cstasphaltenes

copfiphnotactal Breide st bl B bond G aimocunTe ecidis
cotip@t®nts Qn@&%@as@ﬂal%@ﬁ@ont%utﬁlgqg Q‘A(N Bm9ha fRide TR, Tn some

third catal yst éeXI bi t S|c?n|f|cant activity and
enghodisherits, yedustinn a€slaspbalienes and/precampodentt eentribsting to TAN may

A T T X

crlﬁch-;efe@d emﬁiéﬁt&n%fm@ﬂﬁn@ﬁs IBBE Or flokd sHm I AARAN BESecoddMBatalysts may -
third catal %Wr educe at |east a portion of the

enpyIEs SHOHIE 0 Fh@ttofé pvgygruslesodust npaprepfncrases eatalte life, allow

‘mélgﬁgsne{ g?d'fgg eﬁpt:ik% %/ &h@cﬁaé 'fée(ano ({{ini‘t{ﬁqﬁgﬁg ﬁ’le of wh tused to

anic aci reduce’ con
trehhﬁudefﬂééapdexdnbédhaad reduce the Vi scosity of the

cru roduct.. Additiqnally, contact of crudg
|t Hoshe e P@H@afsaﬁ %fda f¥Rg obsaklu s third P@ralé/arr ba@&be obtainable

byvgohﬂ)nﬁné leéﬁﬂo}:@\!\r n @Hﬁghﬁ@) %0;}31%) eSWaf Ws% g&g{u%&t The

relative tot cont e crude and
catpltshpreetiaoi mey e hnamdna Ithmpnesdmyd obgrmrupd;ra lselfiryconteéning

coF GREHS LG e Y 9055 ohot Exti el dBhe Ghior afelatively
shbllﬁ 961% deithe R form it GlcdleheRRtREY GitalPEto Ci%fcqny' Sthén gatﬁll_i}ﬁ precursor

|rdcataystma al so exhibit atively sma
bmbte@t leastABD °Griaw? hyurSdﬁrscqrtanlacrab@bmeeha;the thBCd catalyst may, per

con d resi.due .content rel at.ive to
e O e Tl Gy G 1o BTRRE eRtaA Foed thadk QDY 03 grams
0.008L @02 sRkisS 0106.008-08Migfans | Tife thirl) @athly/st\{hgﬁeﬂﬁﬁi ﬁ@ﬁbﬁcﬁrﬁcﬁctlvﬁy
the viscosity of the crude product while also only

ang gighditniyhpy uedderdieat tbwud@ faefl@s Amcr@e@mrm Il serné pinbodiments,

C t [ esi to relatlveto
i S s L M PSR 50 Eh B B e o
md¥y s@lﬁmafon@;byn@f treat rrent facilities. The third

catalyst, in some enbodi nents, may reduce at |east a

por thbgih igd catalzstipmgy reduce 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 crude feeds with the third catalyst may produce a crude
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content of the crude feed, while maintaining crude
feed/total product stability. In certain enbodi nents,

wo b@swbier@ cat al yst may have a Col um 6 et al (BQT/US2004/042429
content in a range from 0.0001-0.1 grans, 0.005-0.05

g R R e T U ——
theg&*ﬂH@ fee@land “Q@ljrthlgély G iATiEa] Ref hﬁr@@n‘ﬁp‘ceﬂ&@%'th@ trudéMeed. For
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SRR i: o ablg PatBebeSg e iningB bR BT bR e

reldtiVa §@all cRan é%Qs i ADI dRdity, lhs&ll%@aoonwht 27O MBatent, Bnd residue
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contepprghative é@tmwyt&e fped. nEheurbéléty Go Faghtre Srenftldy t(ylg ynetals in metal salts
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chagdigg Hy agehi andinethe M%ﬁavﬁ§%5t1lldle seHTEnt EVTOOt omesit, nd residue

the nmedi.an pore dianmeter of the fourth catalyst may be
copfenisagiativotpghacrugde feedampy oligv the ¢pdg praduct3gbe Aseddcry ayariety of
treh SRSk fsz@l?[ A. The support nay include at least 0.1

gr ans, east 0.5 grans, at least 0.8 grans, or at

| easithe@hi?d gatalyst, of sotteetnebodirdents)angered greamiaabt spgrfion bf the MCR

cog‘{elg i g tgrqlilg gqegngfﬁﬁ? n%t%ﬁ;l%lgér n Sorfgg,d"b od! ng‘qy ?n certain
en%ﬁﬁ‘ﬁé&ﬁ§ théfed %Etaiygﬁncﬁiy an%oaoéolﬂ rf'ﬁr@smgfal édﬁf@ﬁt gx a range | from

al (s) per gram of catalyst n certaln enb
0. Q(}ﬁ)é -0Cb gramys, 8.0624015 gramsgalm@cﬂ()drﬁ 01 grasorad erfirdaing ﬁumtal(s)

conif e a0 BaE 605 on ket o b VY srams per

gréinbabmalyst. neohmslistd a0 BahRS)Yatal TR hab) Fa@RBLeQEINIROS of at least
of the followng: the first catalyst, the second

a posties) 9fthe componenisrthateaniaibyitetto MER i tifer drudsafead gidemperatires in a
Sj $ Y, al yst,
rancggﬁaqn)}s%? é'%gée‘s{;ﬂr%g& 4 grgl ng p ger% c%sy 414 gegﬂgmg)lhgh APy )-8

MB@lmzes’rMPdl nments, hydrogen may be generated during
contacting of the crude feed with the fourth cataly

at an P@ﬁ%@ eabodignents, & fqushdupg mﬁfén@( ‘Hourtipeatalystg) 138]@1des
c n n?@;}fﬁ? gorgﬁnatq—@gggﬁ g‘ijl%&%lg n':'rg Jlé%st ugg&f&g&?%ﬁ% Lyst has a

pofidge dittriboton fvﬂ%a mﬂdlaii par®diamb@Yeobhit ehe 13AN. dh stine
ryde feed droge eneratjo y in arange fro
empo gwmt 6119% Qstcier O?éh@z@u}%ﬁﬁata bmay heat 15%%821%? at
ledBY3NRVE 18ast S4RR M dt‘lﬂa&%(ﬁ)oﬂt Rt s@poﬁtm%ﬁtsluggﬁ’le%tt 0.1  Brams,
nost 80% at nost 9% at nost 8 t 10% or
at leastr5 gooof attledsal. 8|‘graﬂw Be atcloadt 61 grelfns Dﬁ&letara]uimrl’a@edgram of
In certain enbodi nents, ifth t of at
sugBert. 1 s 1OHB g 80s )G b o road ety papdsi-1 erams of
&&HH'S "iﬁéthl@i) P& linfortch@lyat, @h&'ﬂi l@@st DUPPP rg?amsT&fEC(flhﬁlBtS metal(s)

catal yst has a pore siZe distribution wth a medi an
pepglam efi catedysér Ingdertain dnehodimarg ﬂﬂ@ Calumnsamictap d0vapadivm.
| east 230 A

et 895° sorfinealin s eftndsra ey b Eudh aghafbonal caalys

sultHegfi@nt to contact with the fourth catalyst. The additional catalyst may be one or more

of the following: the first catalyst, the second catalyst, the third catalyst, the fifth catalyst,
the sixth catalyst, the seventh catalyst, commercial catalysts described herein, or

combinations thereof.
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at least 0.5 grans, or at nost 0.999 grans of theta

al um na per gram of support. In sone enbodi nents, the
waapposte7has an al pha al um na content of bel owOT/11S2004/042429

grans of al pha al um na per gram of catalyst. The

cat al yst | sone_enbodi nents,, at nost 0.1

o i $Ee PO s bR DRSS mEE be graoe Seibe Yo B a1 the orude
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catalyst. In sorre enbodinents, the Colum 6 netal (s
338r350rF6). yEheeamudn produes pradunesd frem. such contagtisignmay have a TAN of at

TR A Rl AT S S T T R
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n acted with the fifth catalyst at a tenperature in
man dée erugmpzadicmgy baye & tobaw\?alé\df‘g pontet, of 6f mpptgf%, at most
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ybelnarane rom
thda\laﬂddeeedr 3-10 NnBW The crude product produced from
contact of the crude feed with the fifth catalyst

havdngerfay earodiments @ fgolypee! qaidyst §dofh %ﬁtalms)tmsledneas Column 6
m&%lé@c : g@ﬁfnn%f?o/ QfﬁthtaQHet%éMPﬁf;a Ml})goftr 'Tﬂ fft‘ﬁ%ﬁg %ﬁﬁlisog pore size

uct m
diQriB@ich. WHh a medﬁthibr@dlﬁﬁletek of atdedsa |1 80 dirbidasrenn &, asleast 230 A, at

e Shha et 10 e s e B d i Rt s

at WaltD.§ BRinlsN6E & n%éﬂ 61999 M&%ﬂa linﬁmﬁa fs&ﬂgr&ﬁgo?gu togﬂr? 38 some

a pore size distribution wth a nedian po
engfodanerts dlst sup@ort Aas amalghaal uminsomintemh bEbelowd. Ingrdina of alpha

otfigd poh ST cafiy ol fe ST s isp b eoRaeY. anpst 0.1
graf®oColdmndd m@ﬁ%) 1&9%1‘2&’1 off E¥Ral1SHRBAAE 1eARY).000¢! g‘ﬂﬁﬁss & Column 6

| east 0.1 grans, |'east 0.5 grans, at | east

mefpléshper gram ‘éféﬁﬁfalﬁt glrgqoam,emhgdug@ntmg@ Colugg: Gmetal(spire
mglgg({le%a% éﬁ@/o%u&r%{ gram of support. The catalyst may

nbodi mrents, a total of Columm 5

met gh centaia edlbﬁdinwm ﬁetl”fiyﬂﬁd géﬁ )Jp'@ke Bil th’ﬁl‘,iﬁdé)feéd ﬁfa?lﬂié relatively
per gram of cat al

lowfqaﬁﬁmsplﬁeﬁ@m(osgly NS e 50 PR (50 B g B30 N
ity U3ltc foefl 13 O RO ?%?*afﬁ* @153y Rimyfefieh i8h range from

318-40ar¢e frbmﬁﬁO@37D ‘ZQ or Trofi0330e36022(5. Nd:nhydmgtea Iuptake by the crude

odi nents, ..t he Colu i LWMn_a
%ﬁ%ﬂ%@%@l@@f 3% W%ﬂ@#ﬂmaln% raﬂn gslégﬂm 9y e9r 3-10

N8 CTHeerilag gijoduét ﬁr@ﬂ‘&cﬁ%ﬁtfﬁ% Wbrdedbt Bf’&e%kﬂﬁerfe&%vﬁh ¥1§et ﬁﬁ‘bcatalyst

a tenperature in a range from 310-400 0C, from 320-3
m@Gaver TAN ok 8@@0%@@"/@@ mnsttSOB(g;@t n@etrﬁQ%x,tcalaemyt t0¥e of the TAN

of T i 8ot o 10 e e PERgPho b SraN . 0 sl 93005,

or08h-dysir ogen uptake i s one indication that hydrogen is
being generated in situ. The crude product produced
f r orin centain embodimenis, & sirtietypeelicailyst (Tdvehchtatyist”s atcaldy:s Column

5 rg%él( f}av grggoélérrﬁy 6%6’[%%8) rlrrtl)g(gm}%go/ ona\;wtlrrlrﬁl thesca a?umma support. The

sixth catalyst has a pore size distribution 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

58



10

15

20

25

30

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,

W@ 2024061606, or 0.03-0.04. Low net hydrogen uptBKEUS2004/042429
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ran@%ﬁlt)lnlor@ %ﬂt@@Z-@ﬂlﬁduc‘t) 0p@y0dhave enhanced pr opertl es
relative e .feed and

Lo ity B ttben PR ab Bt rf et Ph e, Bt RRG with the fourh, it

orAD{R BEeRBITEdREs tha®vefallefEréhnby By drogdh durmglpsdeSing while
sequence may control the sequence of property

Prpdysing eerafe Brodyet thatds ema@bkéectrmp@rteémmnd@r treaRnen\Fince

pr?&t?c\ﬁ{té éﬂtd/cﬁtt n o?galiljﬁcfe%één g C(S)Jtlty ?mg‘&zﬁg? ﬁ{% sa% n %ﬁ}ydrogen ina

east® a por ron east a por
prbbsntedtedses (arwulbproaéssing&sttsa portion of the vanadi um
in the crude feed can be reduced before at

por t SRR cpbe AseYSHh frae e e?aféysrté‘éscveﬂb cgféb/até’bhas a total
cofenPBOe nf,ﬁ‘g’h ARLLRE) 58 \gé fF | V@fOOb? %t.(ﬁiaérgtllﬁé% Eolli¥ 6 hﬁtal(s) per

sone e ment's, ‘i npr ove es o e catal ysts
gramd/f oatalykie Etee(bulhmhﬁ métat kenadyhddeuheed/or atngbtepr Gheisdventh

co i oG 1 RGP g Bl PRIt EAN I it 90% of the

TANIGFRSE RhRcRsSI Ng may al l ow a contacting systemto
operate for at least 3 nonths, at |east 6 nonths, or

at |@thet emqueacnts\pf the firsty sobiad; éhveh fowh, fifié, siathabydsseventh

f
colelfoy 38) 85 b0 haflP B0 plER of B RS 18 e BEUET b1 1 on o
t he S‘dlléct(ﬁ;fﬂ)e Atal ysQE@P6T tﬁlsﬁt@bﬁéa‘ﬁﬁn ahd E&ﬁro@'@ng@iﬁ?ﬁ ntgecﬂﬁ&tlons

at | east portion of the nmetals in netal salts of
mey Yy ¢ C@ée ﬁ@duattto Ibe @sedugep et hasT AN ander &Qimb@hl@‘np@’ues

te T | east
B LU SR AR SRR RO B
sigyefi€ihely Chdiged. pTH@ﬁsﬁlltlﬂg cﬁfdetphﬁiu@f e hireshha®d Praraed relative
whi | e mai ntaj ning the stabi I|t¥ of the crude
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

wa 28p/06kla er nati vel y, C5 asphal tenes, TAN and/ BCT/BRL004/042429
gravity may be increnentally reduced by contact of the

iR SR ALIORY R0 OBt SN 7 O SEE rertbrediogd before a
leAdi® g@ﬁml%fﬁﬁ@%msaﬂth@me%eﬁt@@wdh&w. of the crude
feed/total product m xture to be maintai ned during

pr ocAwsigement sndéerrpeleshivioof the satslystsimanyt, i somecembddiments, improve

.(desgrib bo na i tione styea f .a
1857 e SRR B B3 R e R R e
Infbadnydit ofRYatallyktQife bedroy ahbilify 4f tBdicrat eeuhethl Wolehmixture
contam nants, netal contam nants, and/or netals in
during groesasing may abey afontagingisystaphia eperai firat lepsig mpeths, at least 6
i1 f ct . xt . The
mhBior o eafl) feBE LA Ser ERHL0 Phe BERHACh U il cing 0%

r eno@@hbiakti@ts df eeledtedrcaralybts atnyaifiloM redidtien it erieasdh poftion of the
aci di c conponents, renoval of corrIJonewnt s t hat

Nig¥ier ptdeask2 pertign 9édhedasiphaltangs af Jope agroriiamelithe metals in metal
.S Lot i i
SERLPOLE o s RS e B OB GUBIERL o FAR Mo

or 'exa
a otidn ofithe tesichicaspdvatiigatiens therédiefram diakecridefbed dtfolke other

P otk SRR SR e GE AL B
febdHégal pk&ﬁl@?ﬁﬁ&ﬁretd'&ﬁn% gﬂ%&ir%f (th B Tb?rf%%g%i?ﬁ%'fan&ude feed P-

system nay be operat w thout replenis
vabmt cflapsve 1.ReblerhatofelgtCslasptwltenesp GAIN o/ wafARIppatity dAfbe

. fromthe crude feed may, in soq enpodi nents,, i ncrease..

inegefrtbla S ey el ot e sy BES SR Srpret e ThE RSy to

inérefmShtalf bad ¥ SdelechiEly TREVRDrEFBEYSTHRS drudd e mayHlow the stability
third catal yst(s) may be positioned downstream of the

ofthe evde Eeedftgial produet rhetureciorheanainigined iduring ppeessing.

feedptonboluatiels Tt e 1idNR.ae8a0d o8t al ¥Rl tha

upkeetng 6f 4 keicg oNtalystof SINK Plsktonigpdafiie Stk Eatilysanieallow removal
reduce oxygen content, and/or reduce the content of
of fighanglepaneight confanaingsts. spejalrfiontagunages, andfomgials in metal salts of

rEEROIAT iste pEBBAGE (80 shBLrOtHE chBEfehibll bR B3ERA..
cr udiheffersicatabysahllgprg dusimerembedimentsafor Feasoval sfatdesta portion of
. , a reduced. sul fur content, a reduced oxygen .
NI&\/#&W}W _Qfé‘ﬂlﬁié%"an&ﬂWétﬁtreH’PVﬁlé%f&P@PPBP%@aﬁgc‘%@F‘%e tora
deBleq@Nh th Pl B3 oty ERAYSEh %@9&&&?5@%&%%@% thefeof, from the
reduced viscosity, of conbinations thereof, relative
crude fetrk Fespavnpleyedpringetleast e poftidnhd Grasplelttresdn wh drede

intaining the stability of the . crude feed/tota
fec gt BlothP oA G YR bt fohg TG s hen ptysts
poBBYnEEdRASELANEM thil, BRE8Ss the Hn%ﬁ[of"ﬂxﬁé"th% RENB&EY Y stem may
catal yst being upstreamof the third catal yst, or vice

bevoperated Witlwuatrplanishitent oliedatalest. Ryohovgjed at lsast pgoitidnedf the

N B ERR e S8 ot B B en S Rt iR e or more
cafaBiftd posiiogenefiathOfmsoéatdlysr ogen during contacting, and

catal ysts that uptake a relatively |ow anount of
hy drlidgepcond catalysi(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

wo@e@peste7es of the crude feed. For exanple, thecT/oszmio42429
catal yst may be used in conbination with the first

rof e S et B S Pl ik S5, i BBt OShetats in metal

saﬁgbﬁé@gﬁléahdgo change sel ected properties of a crude
feed, while only changing other properties of the

cru de speeenibpdieinis ceacied tire @ndafedd srithithe pasond catalyst(s) and/or

BB AP SR A RO B LBl e

TANN rédaeedRilfubystitagenredpéikskywbih tentémi Mtediddd@nteh€of metals in
crude feed/total product stability. M ni nal net
mefplfaliy ehoiganisiaeids) 4 1§kced asphnlienessiontant, a reduoed sieesity, or

coltih SR TR AL b R BAPUIIBRAORS) e
maifitatieg thespddity %Et}ﬁroﬁﬂﬁrfbécﬂﬁ)tﬂfprddiﬁt aixtae dueiag provdidi®s. The

the TAN and/g);} the viscosity of the crude product is
seegnd,fgtalyso sy be opEonsn Sare eithes avith the é‘%ﬁOPS} cgialyghleeing upstream

of%éltﬂﬁd g@ st B@Q&gtvdgg in net hydrogen uptake by the

crude ce a crude product that has a
boi |Th¢glb[l&§7l gtede:ilvsr hydrogénon spemﬁd:chcorttamtmg eofsiténdsgo minimize
oi nt distribution of the crude f

duced
f0%h ursh dHEE SO e Brions of gty S5t 10t eoprtion of
h lﬂo%eﬁ’ fduﬁﬁ‘@c&{té\@ﬁgPa[rﬂdﬂdfé‘lys@ﬂﬁaﬁip?&eocme}ét&agq8\% albunt of hédro gen

relatlve anounts as conpare to the atomc
dugihg ph@a@tmgd maf de dlsed—tpwh@wsel;eteémopemmﬁsu of awmm fdroduct relative to

SR RE L L8 B ST o b

coBdiREibh vethrthe aedt b@tﬁly@tts)ps"e@&ﬁ:r &t 4l stgsf) thihé caawt@s)f £8HK catalyst(s),
In some enbodi ments, fourth catal yst (s) may be

sixilo sataly BifD dangiatseenih caigFéy ieahange selpriedpronertidslvt 4 emde feed,

t b {
ST S S
mamlhﬁalm@ﬁ(ldé fecametalnyodegsabiliey. Dige cdbi avdl@ Gut®et bfcatalysts may
cont a;t i ng .zones h t incl ude t.he additional

be sglecie 1((%131m12ﬂ{@ Ip g@ﬂgpt Wik mpataiyag thegyudsdleed/total

pr(‘édr?f}gg%}?ﬁr%hp Hﬂ'ﬁg r%WP? %éﬁuo@ﬂéﬂﬁloﬁﬁgg%%%%oﬁl&% VGO content,
digtiblateunontent, ARi grdetyf drowndfindtioas dreved of &ed:deG“Eecboodjmhantalned
ked confi r at.i on ttSjsee for, ex

ity 30%{933%%?%% Pt PLhE 4G ety WoaR eTAﬁ'ga%fi/ﬁr the
viéiéﬂﬁg‘:&ﬂh@&hﬂé‘ Brodabss bf A6stSYHPH e TRAANARBSH RY V%Q&ﬁy Hthe crude

and hydrogen may be delivered to an
feedlddi ti onal contacting zone (for exanpl e, contacting

£ P oneBretininar e isnaBity Dottt avulofiH g crlde poduct
thdd s Qa@mng Ir@%e RYrihgios @ﬁﬁlwrrt@me BMM%(ﬂd"ﬁ% cﬁétﬁ%tﬁfn dthBe crude

crude ternatively, in a sta conf |gurat|on

fef-’(ds@@d a deﬂC@le relatirg @th@ BAN oijilie otydn ferdy The atpsme tHCed the
r|n ontagctin ecntatln zone (for exa
e SRR 2 et iy PR o S o e B
atdmc(ﬂﬂtjldfehsaaua@fead,f irst additional cont act ing zone in
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@oemsacteTmg zone 114 in FIG 3B), and to a secPOTUS2004/042429

addi tional contacting zone in a direction that is

B R 00 ek e R i O AT g By fogen
m}é@'ﬂ@délﬂv@rd'dr’co ’ﬁh&orﬁ&}i?ﬁ zones tHat SR LAD QddiTBAYI 2atalylfs). The

ourth catalyst and the sixth catalyst are used’in
dedizeryed theshydiegenanehbe eaunteste the far ef the crusleifersl. Upsomeam

f the sixth.catalyst r vice versa. Th I hat.i.on
exffodigi ol TR oY B oy g Sy B G R o I Bp Y BF i oruce
feegy reduce TAN, reduce Ni/V/Fe content, and/or reduce

a content of netals in netal salts of organic acids,

wi t HFargwamele. it greked Comjgiraitpar(sesy farrxampled E1G.e39, hydsogen may

r | . ot her rties of .the
BT G050 VB TR AR B ERRRAL S RhsbDSone 102
inMeGaEBY end bydrogersaa® bp deiperdd o Sneiditibaalcoutetifeashe (fot example,

sone enbodi nents, two different seventh cataly

sts m
coptactiagaonen [AGhiEl et a dirselianthahtifouBlRiodew AEde erude feed. In
I
R AT AL TSR B Y e
Abaxhativebt, in & staekddecopéighration (Ge€F0dexintfe, FIGNEB), hpérogen may be
downst r eam sevent h cat a%ést .may have a taotal content

SeBFTASH MRS OHBEHISPLPe CORCIHEATE{ IOH BYHTaRIPcoRas R ARG 102 in
FI@‘?‘@BB.yﬁthydf'dg%l SJY)TIT%Cg f4ghe fd(@liférre né)tr %@fst S0l @orft&ttﬁ’l% gone in a

content of nmetal (s) | upstream seven
diccatien thet is conntat tol f&wvs bf he GRu1dg fears(fafex@uiplepnddngrbydbge) through

r. m of cat al yst n enbodi nent e }
oy AR Sl aits 1 a0TEnERREL: ARgbha afdiRonnd contacting
ZoRO YN'S B &Rih I8 @Né dhcGRbrithy Bl fTHW oPfie LRMBTSR for liX8mple, adding .

ability to use a relatively small amount of catal ytic

hydeagen ghrpregta¢ondnitilNe’ to samtettingzaone Ve it AlG dBal yst - may
al | h I, e f r r.oduct .t.0o be onl .
o sEhESLRARSES Ly LRy RSBGPS e

citheiopek theebuth cithiEsiditeurseedn of the sexREBbEst, 8r vice versa. The
relatively small change in heteroatom content, API

cogbinatioy of thedfpuie cetalysionith andditeenst eatelystty meorpdurati/Bareduce
Bhtknt fo&&%‘du&f a %cnl?en? Bfﬁg‘%aﬁseiﬁqné%ltéal { Bfeorgg@% %(gggpwith low

Nlan%regownsfream Se\(ent catal ysts may pr Oéuce
nepuatakecef yldedgendy the Ak ffed al owort hPldgeraiptaeshaBillgw ather

nost 509% at nost. 10% or at |egst 1% of the TAN of
priEtsldee FEATPTHCED e R ASMR R S TAlREmoRRG TSN the same
pr&peEe dreedce By r2g. 1 ncremental Iy reduced by contact

with the upstream and downstream seventh catal ysts

(f orln eraapinbpdinmmtsatwo diffetdne sevendieafadyests may be ased in combination.

TG 3y o b ford oS Bt SOV byt Have a total
coﬁfc?j:gﬁ @I@ol%ntélﬁet:al@ﬁ bé! grérh WH Bty QUL raﬁ%% Hgﬁ‘er.OOO 1-0.06 grams.

addi tional catalyst to produce’the cr roduct wt
Therlammsideann sqyventhi catalyse may haee a wtallsentient ¢fi Gdlumn @deetals(s), per

oS5 P COBEE 55 EBCh b B

cdieanbtradtal(s) Rf eHeUfktréink bdiefth@efal Y38 0P bPIeEst Bl (2%rathd 0FCHRmn 6
enbodi nents, catalyst selection and/ or order of

metal{sa PyBErem of catssit.nbi Sogs embodiments, 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@3o618g0 hydr ogen upt ake by the crude feed, PCT/US2004/042429
mai nt ai ni ng crude feed/total product mxture stability

f Phpp B E S IR e 0P R B i el BEEe in Bteroatom
coRfeRP ST 2Svit rdshiRicCondat, Vel cmﬁtnéﬁtpinfc ddmbiRdtidnB ehegasvle

feed/ t ot al froduct m xture may be affected by various

phaseentass phgiarwdy feedmithike epstrdemfapd dowosteganpieydutbicatalysts may

Xt ur P | be sed §,or o
o o IOAR SRRRESH SN IR R SR g0 bpgr o
mps$tAQU br atrledshevcsfile Theeol the talde Péedd Ug koMt Xinbb&iments, the TAN

floccul ation of asphaltenes fromthe crude_ feed/total

offheerude fegd mayrte inprementally sedused by censess sridrihe upstipamand

4 et ,
St AL B OO b oy b ATRL RIS oty
fope mh ddtialtdmedeqonden twitt changadf propattes ehede anithe efudedta, and then
pr odu B In.the crude feed/total product mxture may
coBRgHejebe Watial REdegmedint b iagridditiondcatabishio pedergdhe Pryde product
a .
wi]tc’dﬁ’| ﬁla%?«i:’cg}ﬁro%&%gé F@4tR)e JQ E}%Hféf&é %El’uéé gfog&&]}ii ?g@ %l?ﬂtiﬁtgtrgduce TAN

or ma f the crude pro
incremputaby trey @fsisthe naintdimifeethel stabitityoof the muda éedéonat plodact
total, product in the crude feed/total product m xture
m ‘Hﬁguﬁggﬁwgﬁﬁ%g'For exanpl e, the crude feed may

contjaisfme empedgitings, tialyseefcBOh M/& drbed Jﬁa&[ﬁ%ﬁn{cﬁ%@inaﬁom

at the beginni ng of processing. As properties o
wigh eapdrofled eordirimgsopditioneiemgaample] sxhpaatRe 2@8/or crude feed flow

hal t enes, .P-.val u or ¢ i nation her eof). .t he
oy PSR B e R s B uGaREY B sRh e Brbinisg tuce
fe€d/ ot pfeiacl hixinat spbiHy atiring plobésting] zﬁlds&ﬁﬁ%ihg Sh&BE@Sre properties
the crude feed and the total product may formtw  °
of Sheeade prRdud relpiévaivdhe resprcting erapartisa ef thesridsrfeed. Stability of the

T IP I Y. Al SR t.L.n the cru .
°r eefg%/%){t ag "o ogugﬁu M Xt ureea(%?egr%%% gva% 1\5\’/%§ }gl}as nsosreggrﬁlﬂg% frgm the
cnR@rfgaT/ioaﬂl pﬁ:fdut:til]mimﬁla_s @hasetsaparaifin Ifnhjabf Uehﬁé% B_f/l,ff@f eaxampée,
. t \ trati,
inodgbiliy,sF i rrnde St e OFHTBES Biotutie fhegrudsclipbingtipsoduct mixture
4 r L
f1dc8iNGSort & arsﬁl%gl‘gﬁes{ #6m t‘l{/ ?ru?{]fg@g/?(%t?l qu%c? nﬁ%tu%eﬂ grerc):l itation of

cat al ysts. I'tional ency o ocess
compyndygs fremubecudétred 4atahplodyct mepimed, od combmbtiemstthatof he

crude feed/tot .praoduct m.xture be necessary to

ot odtic8Tan ditrs P dicso ek BEGIS B POBORLPBG Crude foed
anBOF toMl pREREERShE Brudb B dRoMAbrRuG mikRfe fifay dRadoreNstipt al

product m xture may be nonitored and the stability of

con¢ratrpiieoeishe tatalpdeduce buthe ande deeddotatiproflegdnikotrathanges due to

ophgHEL SR, BRI SEIR b PG el o o
cotﬂlﬁﬂﬁ@ﬂi EMBStdtal PRoduleeicthe dade @’é%@/t@tﬁﬂﬁ'gahét)fni%ﬁé‘ Ifqe%ds {of change.

e P-value is initially at |east 1. and suc

Fopexeanle thherudafesd neny qontaietempanshis that atyl solehle imthe crude feed at

cont act | tRis_indicates that.t cru feed,i
o BB ot iR A e S BE AR Rt Eybld PR arbe AN,
M@RpQygsphaltonks| Pevat@ i CohPinaBensab&ess Qe BymponéatsiBay ©BY to

be control |l ed by controlling contacting conditions, b
beganeless wiibde incthe srugds ffecd/tpipl BrodBeimivarer Besomegngsances, the crude

I ! ' [ § .. Such .controllin
TePh BT pRI GO R SRRb SR b FRIRY! Sthnotter
Solubility changes may also result in the crude feed/total product mixture forming two or

more phases. Formation of two phases, through flocculation of asphaltenes, change in
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LHSV, tenperature, pressure, hydrogen uptake, crude
feed flow, or conbinations thereof. In sone

wensdsreent s, contacting tenperatures are contPOI/USZNN4/042429
such that C5 asphaltenes and/or other asphaltenes are

cqr G RR SR O VARG P PG BgR R EPBRGHFAS, tends to
red Btk E 1if6Y e of n@RE bf TheRh@ABistsN A ddeTRANALHE BFici@Ey of Lhe process

result in formati on of two phases that may reduce the
mgy hbrdduesd. dforenampleigpedteddratment ofphodude fasilftotal product mixture

and/or |ife, of 0 .he, cat al ysts. Control
m B Bhoesery 10 ProBE syl Sa il oS RkR R des T
conbDiahg prdci¥sing, the @-eatabihe srude $§e_rdi’tbﬁdﬂﬁbﬂﬁ@ti Hix@lrk B be
the C5 asphaltenes to be reduced while the MCR content
mgpitqrpd ard thg stapliby obe pregean gaxle Bgeda apdéprgrpdefopd/setal product

mg&?ﬁé%e}yl l;egbsg’e%gﬁ. ?Iﬁg?cquﬁ%f’ﬁfa%u%qmt%étl &kt ?%nighltc?tgg thaf' ©

control’l ed suc eratures In one Oor no

flesenlatioh bAgsphalnass fram the cridt fesdarherallp et @irs. NY tigd P-value is initially
different t errger atyres allows for selective change in )
atdgaghi S5 W Fuph B iBECRis PeisTalpAYHY Aipblg dupBs soRfBFting then this
o B PR SR ot ! M D e g
‘prpdont @ssturesthbiligt acantsaed by -vakrpmnabe centialetbg controlling

t ture | the fi tacti . h
R o bt D RS as ct
confHTRAIRS efoof ! BhdtednBONBIAFebRtacti P onBitl-ERE %Hﬁﬁcao?ﬁrolling

ceter a) are the t enper atures I n contactil ng zones
LB ¥, sowketatwnauessinteghydrhgerf uptaite, code feetliflogy, ponembifations thereof.

fi [ [ be i f
100 000 ST L R E R oA oo

different than the first contacting tenperature.

the givde &opdo dicdueiion, of MLt enmiend dhirough hytgogearakatandior higher

[ . I n e rature. Vi n
TS BB LSRR DE B RL
stabildky @f tKebcradapfead teedlg@Bodienirgttiire dahdor Cifdi6one or more of the catalysts.
productrel ative to the TAN and/ or the C5asphal t enes

Coreol eheondgeting éermppegairerand diyelepgan ypiake By combipgitontwislnthe igatalysts

t. of et i L f
oSNl TN AMCL 0ty 3 GARNE L EDRCLARL O Rl o
crudeefesdomly abarges by b helatidddy @albhimemath ot her. For

exa a first contactjng z(gine may inclﬁge a first

| e,
cat dRySing oAt SomeRiineroRdany A centrallid suchiebigtperatures

in ©88 bAfbl\DnZRAE: TEHEs kG| BedBraEher O tﬁlgyacf Hitfrent temperatures
descri bed herein. The first contacting tenperature nay

allows 3G30se3Ctivnchanpeinseudmited pripadics mdile emieniaing the sapilibeof the

300, 0 t f th feed in the first
Cr e T SR T (G P SESCLISHT § 6 APRIPO e U ehhe star
of\%ﬁﬁ'ﬁée)@ tA Qﬁsttcﬁﬁta&ih%"t@f;ltp%%;fﬂ}@ [sAthe! Een okt if theOBt &ﬁlgacting zone.

. aspRalfnELdidPortodfiRl abhaltbhel QR Roved witle Qfaint&nirdGhe @RFIQ Gontent of
n

. in the second contactin

Othoreontasiing templeratyngs (foeetasrple,seeontiApmperaition, thesl temperature, fourth
asphal tepes reductioon in the crude.feed relative t.0

e R eh Bt St bACi Sptfing Ginet e FEififnea atter te

firstr doslexrcligegonah @Dﬁish_@orftéldtﬁl% tEperBRLOnsy BOM AGhbOFom 100-420 °C
tenperatures are wwthin 10 C. EXAMPLES Non-lIrmting

and Rgagrindsoptcingismperaive prw dxiin A rangstthat ys20-100 °C, 30-90 °C, or 40-
60VCERAAL 227 theaf{]rgt c%%%gcﬁrqg temperature. In some embodiments, the second

contacting temperature is greater than the first contacting temperature. Having different

th the other cat [

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.
wee@paswlio on of a Catal yst Support. A support REUS2004/042429

prepared by mulling 576 grans of alumna (Criterion

Cat aJ yst d Techngl LP, M chi a.ty,
relbihogin T A ST Bn s ReaRenG sARTeBONaR BPYS e d g e extent
thaf tlhg haobad ofM AN iafd/BECYadhltdR reraﬁaﬂlbﬁ Slf aﬂ_}h QuHeB M titsP9nd second

m xture was extruded through
comapmmg)f@(rma@nes Pk hessamgrased vp‘énmé@ﬂcweacmﬁh@c and

of - dret arEnmEen Bl Sabeetite A Sttt tal Gl pagpr a fourn
cathﬁ)%t(@ anlinNEse6@hCéIneRting PO thay\aeludle dERA chtalydt(d) el herein.

furnace. The furnace tenperature was raised to
Thedue-contpgtiogtesipsrature maydier350 “Anandithe echad eontactingitemperature

m |3ﬁ%lg33) e‘gf’y. %%1?%\! :QZH]ICO {lﬁ)cgegtggcf %[thgg %gg%%t n zogg fxﬁﬁjﬂﬁngrs‘c catalyst

andlot! founeh, cathl 20 @Bthg himer ‘anpafaﬁha péibtite da)@tacﬂwaﬁ @i ghadatalyst(s) in
of delta alum na, and 00,9781 grans of theta al um na,

thesecord eqiaqiag zaye say spuliin gieater fhon TAM end/opBorsphalieneg reduction
in BUGTRS8) Ble O 1 TRK BN S b BhaL Rt} W g e

fead whersthengitist and paoad dostacingriemperdieshre within B5.(7% of
the total nunber of pores in the pore size
di stribution having a pore dianmeter within 85 A of the
EXENiEEgor e diameter. This exanple denonstrates how to
—prepare a support that has a pore size distribution of
at  INaslimitB@Aexamgles o€ buppes ratpakatmst cadalystgrenmsations talndtsastems
f.a Va adl um

2. P ta
wil B RSP En G DL AT R i b ot B B R A TGS k36t forth

. beldpameter of At Least 230 A. The vanadi um cat al yst was

pr epar ed | n the foI | ow ng manner. The al um na support,

. AnsupRerfiae pmpamdé)y mulling .

S
S B LS BIRLEL SP  pion,
U. SfA yeithIs82 gehnnbd Braterandt8 @hmt be gholalibitridaci@for 35 ZﬂlnufEB €The

al um na support (100 g (ggwas i mpregnated with the
resplingdnuied lﬁpqt@g iYes iestuded| throneh a 1aiybidlopet” die plgtes dried between 90-

ceasi t| rie for s

128 6P Gy o fRr et BB P2y 5P STH Ehitingg suppor

mﬂﬁéhﬁb&ﬂaﬁ ofé"ﬂl@hé’t&t ofCItRI TR cAleifdd SiPOR v@afs pYR6&¢H & Mndberg
per gram of catalyst, with the bal ance bei ng support.

furnhee. v m@m mmfgtm weg daisediorl®08i1280 3¢ over bhihpans, and then

he]\@f ia lé ﬁzg]}ga fgrgggurgse %OL?P%%CS%Q? %uéJp&g i[ﬁﬁ Wﬁf/’)& mclugedJ per gram of
suﬂdﬁh 010003 Igtams Eadiaflubhe, 00008 gRuERERIBE 2RRFiES 0.0208 grams

pore size distribution of the vanadium catalyst

of ﬁd@a %lup@raea@ﬂ & HE8 legragys Oh thetazunings as dserpsrpdahy )prﬂyedlffractlon

[ r I 3
Thg %otr{eﬁa ? 551%?8? glv(plﬁlg@ R4 a%tggporg 9%1%[11% a4 082{’21 9g The
suppdrthaal amade éﬂZe ﬂ@trﬂ)uﬁbﬁt 5 m@dla@poﬂe@%ﬁetaﬁﬁ 282 A, with 66.7% of
the total number of pores in the pore size distribution having a pore diameter within 85 A
of the median pore diameter.

This example demonstrates how to prepare a support that has a pore size

distribution of at least 180 A and includes at least 0.1 grams of theta alumina.
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Exanpl e 3. Preparation of a Ml ybdenum Cat al yst havi ng

a Pore Size Distribution Wth a Medi an Pore Di aneter
wobkolsneisemst 230 A. The nol ybdenum cat al yst wWaBCT/US2004/042429

prepared in the foI I ovvi ng manner The al um na support

Ex Y ei@m\‘arta.lgl.%n %%1% gﬂ ind A Pore SiziDi ibution
Withé mhyﬁﬁpmrmam&%a&ﬂ msﬁpéml e Wasa AR RABEG: B repared
~CoRbI NI ng 4. 26 grams of (N NbZO7, 6.38 grams Of MoCB,

g
in the1f2llgwingsmaine80Vh¢-Plaminagsupportrraensrest byribg @@fttm‘éﬁsamquen

Baiefs b Tl L B bl it BeBa by

coflibsing 6ol of O SERMiths2 dib@is beatiefizedvdick.0A pMRST the solution
cooled to roomtenperature. The pH ofthe sol ution was

W& 23%/. The sol ution volume was adjusted to 82 nL with

f’ﬁ{)?l@*geﬁaa@né@sﬁﬁ%or% B0 TG nShPRAL i M\ B AR Rpaion -

soR@ief, ool f&r NRGUrS WMhtd&cé%ﬁﬁﬁEdtgiﬁﬁbn &B‘ieﬂ&l 1299C €t sederalthours, and
125 0C for several hours, and then cal ci ned at 480 0C

théroral@névbatrd80 °Trfer 2 bewurist Thg rasaltmgwstalysbmmz;\m@tjo 04 geams of

ns of nol yhden of cata th the
Vol R s o1 Catay PR BTG e vact of b Yook catalyst
haR4 6)%re9élé@d1g!rfbhﬁbﬁ) Wit!h‘%tr}né!ﬂlé (ﬁfe H[%ﬁlrhe"@é} df ‘3'5@ Adi la R SRk of 0.69
ore vol une of a surface area

crrofg, ada ﬁwf@:e Attt 116 mall . yAdtaﬁonaifbyo56 We@fdhetotaiuméxr of pores in

RSkt B 58 PR KRR B G TR SRR or e

m&RALpcit AR REr. Th| S exarrpl e denonstrates the
preparation of a Colum 6 netal catalyst having a pore

si zelhds eanme d@raﬁns\mam the nrerfraipngdracCelPaiet @iﬂalw hg¥ing a pore

i
s SRt P s a3 Bl SREERPRERIBN B0, . i
Eﬁnslilé Bb PreparaVibhlofa Nfbﬁbdémﬁﬂ Eathlysgieiviig 8 Polé Size Disiribution:
230 A The rml bdenum vanadl um ct | yst S prepared
Mediay gueternf At least 230, A Q &%}%@%ﬂ?ﬂmw@ At was

H d _ A &) e -1
i
oS B SEBEL0 Brd EREcrc
in ﬁmemgkeeldwasm;ubgrwﬂ wwh ] motstbdsmllm unnpn:gmas)nrmhmoby The

m@f/@%' STt Bo S LY rms&?éwﬁee%f T eipsitans
pﬂge% f@@@g@msr&mwm,uag@ﬁn@o@ﬁ)%mmg %ﬁhﬁrwz ed
er eat e to

to forma slurry. The slurry was 65 0C
menvethandliagdnd (MEH)) aod 6t5H egrarns dldeioniresl weatat iedogp R glurtyn The slurry

SRR )P ot CHE RS0 tER o VRl Diny G shaled t
robth tS8p QAL ATIENIE bf th@@@luﬁbﬁ $has §8bUtHERo RGN $6@ARAYas adjusted to

solution were conbi ned and sufficient deionized wat er
82umk vathodedortizedowatery t he corrbl ned sol ution volume up to

G IR R A, (B I

mEPé Qt‘i’c?r{‘éHﬂthﬁP QgédeB"rQ %ﬁ@%ﬁtdc@&ﬁr&h Héﬂta‘ﬁ%n Aa0 1195 @ for
rs wi th occ¢asi onal agitation,

several hours, and then calcined at 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

wa@onsasrsed, per gram of catal yst, 0.02 grans 0PCT/US2004/042429
vanadi um and 0. 02 granms of nol ybdenum with the

I ance ei ng.sypport un
torabaT G o RS it JERre 78 Rl 0t D8 Ay R ratatighhad a pore
ARAGE: WHRR6A 0pthcRtidh pblimnRAGIPI e demonstrates the
preparation of a Col umm metal and a Colum 5 netal
cat élrlymxahml@ dcganti@teg tlm repatitsir oflauColomng mptabcatdpstdaving a

.east 230 A. Cont act of
pog Rt étfﬁgk}ﬁa“ Wﬁ“ﬁl“ﬁ"ﬁ ALPER A aﬁ\[%ﬁt 3ﬁ§ r eact or
Eﬂntl e 3. PRBHIAtiod o aNVIbiyDASRhNEIHHAEh CMEAN sERMWIRP ] Pore Size

ernncou- es o nfasure enper a ure_ i ro?glﬁu
P ore tles st g : ]Bl? I |ng

o A5 0l i
suf)ﬁ&t @rdperedHyohé elethddbdegtritRlisn FAbhpIR 1Yinak anl@éqhatecﬁtw&h a

licon carbide is believed to have | ow,

m@lab%ﬂlmwnadwg@mperﬁ@ é@lutlweprsp@éé 8% C&l@m\@» tA %ﬁ% solution was

m%%iogéog%%lﬁgﬁqn%a@ L)]fc ‘18}? 7(’: af E)%cfgll‘ fef or e @H s of 30%

hydhefiipatonide (HpO9), 01é geamst achomﬂmnlanpm (VBA3, amﬁ 3t21§egrams of
reactor. The crude feed flow to the reactor was

deigrazed sptestio foren # shiEorl he slupavasdicatsrhio pd § ﬁémlﬂbéléftoé‘itmn of the
softs. ! figh g%ﬁ%ﬂl%oms%@ {1 St t%}n E{A?urgm tomof the
reactor 0

0O serve as om sup bott om

cat aA y&bohs kblutiomwaaniadeldy ﬂbmbmir% Z{ 42 geanf3)of WBBS O, with 40 grams of
positioned on top of the silicon carbide to form a

deywized vatdn tTéletﬁrﬁgs%wa and pecopd elyhpR Wetn qpEbinpdpng spffjcient
de\?\(}nt%%dg%ﬁé}r\*/ag%dﬁg@to%rﬁr% e BBHDRARA E&ﬁﬁorg{nﬁﬁﬁte % t9%2 M t@yleld the

% of the tot er of pores In the pore
meliyb@ndir:@anaﬂmm ionpregnating scaiupam €TloH dumirarwasi itdpregn2@d Avith the-

S OB BB T SHEOER SHBTSbAESUIT 2TV WobbGrsasl geitaton
drfé'd%% £bs *@f‘or%&%lqou%agﬁh ¥eh calﬂn‘éﬁ‘ at 1) REFANARURE] T}& Bdhlting

al um na support e catal yst/silicone carbid
camlyst ooreaif&d pengiamaeicapbysi, 0. @hgdms of vamdofm tink0. B@tgtamnn of

Qi R G polRs ST B oo oD PTG G o cafalyst had a

&@Qk@&sﬁﬁﬁﬁoﬁmrﬁédlﬁ p&8 dfmendrior 366 47% of the total
unber of pores in the pore size distribution having a

por el'hds exapipde d@momatnatez ghefpreparativa qf@dﬂdnmpcﬁrreetdl andet @plumn 5
AR e 08 RO N e W m iR aetior et 230

At he bal ance being an alum na support. A top
cat aI yst/3| [i cone car bi de m xt ure 42 cnB) was
: Xa ) y ¥ v

ptadysith gA fgndarireactor with a

S0 S LA T P

teé?&étu@é&dh&@@h@it RedtalysD¥ed rE¥Rcatillysobéd/ Rae fouied ey fitlix@hthe space
catal yst, with the bal ance being primaril ganmma
begwveai thgthgg‘p@\@@ 1} and an inner wall of the reactor with catalysts and silicon carbide

(20-grid, Stanford Materials; Aliso Viejo, CA). Such silicon carbide is believed to have

low, if any, catalytic properties under the process conditions described herein. All
catalysts were blended with an equal volume amount of silicon carbide before placing the

mixture into the contacting zone portions of the reactor.
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Silicon carbide was positioned on top of the top
contacting zone to fill dead space and to serve as a

w@e@heeate7zone. The catal yst bed was | oaded i nt BCEHUS2004/042429
Li ndberg furnace that included five heating zones

' th heat
o Tt R et R E W RS thgp%&ﬁﬁéﬂeéﬁﬁbmw bottom of
thd R&cfRl 8l1sh %mweaw@bgﬂofsiﬁéﬁéd Bithé BbisAe ut:ﬂféqeﬁ:t&% QB8NS as a
m xture of 5 vol % hydrogen sulfi de and

bdttodr sppartg ésbqti@nocatﬁﬁstésdmoa@mbﬂ@ RohEs (%& ma )r\aasepocftloned on top

iter aseou xtu er vol
o shiget S Bite FERRR ot M O Rt Toln Fath At a pore
sizd@styiblitioewith a Gadddnysord dlaﬁ%‘f@@ﬁaV W, &thod6. Y%Qﬁ the total number of
contacting zones were increased to 204 0C %f 0 OF)

pasesin the perasiza distifaitigndeving 4 1o digmeter Mothis20 Afafdhe median pore

dlgrﬁlgt%'r et aqt%)%f"%aggl%it ﬁré?r%gg)a(ﬁg%@%n{' 8@1%%1 q+m &d g@ﬁg grams of

ni¢led) peirgrapedt chralisst, withethe dalaAed oy ﬁpﬂmlnaesuppMI nt ai ned
at 316 0OC for an hour, then increnent §II raised to

370 daiddlegaighyt/Hlieenercarids mixuredad gmax WWSU@HPQB en fegoof the
I Sl SO P00 BB e LTSy por

sﬁdtﬂist@hhﬁ‘iomfvﬁh/b xnatlinnvyrse Hiahteesr@d 98 1A @\ﬂthl”&ﬁ?ﬂ%d)f ithe t@thl number of
oven t ate ture of 93 0C (200 OF) for, 12-24 .

PEINLE BOTE S ROIHID O HEVINg SPORRiAmGLer HeibabAtgfdlae median pore

dl?ﬁé% arTH@ﬂlddﬂe c;'z_@emfﬁ contafnle0 _I(_)-Qegra_rg§ oPﬁ? gﬁ?@%\/\l\é%acfmg &¢

the top of the reactor. crude
molybderyim pérerpn efiesitlystomith thoprlawebaingianglwoine suppedd| e

tact bot t i ott
U pBAtP SR HATisaHE paspIde FRGUET (13T 60 ReSCL PRt te
middidcR@ein@hodel6 6@t @topSdontdcling Béhed P]Q}%%‘;‘} @athgfstrHéq %?@mze

gas Cont act i ng conditions were as fo rati o of
dityiiniderewity a snedantiose diamgter 06 902 éra@ducdefdlrled Otﬂ4egramaof or

328 Nn8 n3 2000 LHSV 1,
S Bacii PR ob Sl YiRhne S ¥ i Boma alumina
suppst.act i ng zones were heated to 370 0C (700 OF) and

mai nt ai ned at 370 O0C_for 500 hours. Tenperatures of
t he YiHe@EcaERAe was posdtionsdn top pethe fincanircting gewe terfdll dead space

O ekl LA SESYBERR A7 I, s v
intlnéed BEOhdaing 7@vks @bjredpondihg ddthe pueteat zvnd, thbep, 384d10Gnd bottom
(742 OF) for 2400 hour s. The total product (that is,
copfRetipg FAES NG AR hOLoySYRES exi ted t he catal yst bed.
The FRfalaadHEuitias 'b9ﬁﬁt&§él&i€i‘ﬁg a AR nflatird SN 196 hydrogen
phase separ at or. e gas separator, the
sdfodeadndﬁﬁom%ﬂlymels gmnai thel comtacﬂuighzene:sral deatprod dUcliteaoiaseous

as. Gas i nput toth uredb a_mass
g PEOFITEE (18] ST eXHBPGLIEHR o2hSe o as DI P of the
vo@n)&n@of\@attal?ﬁ tTéfE;%e%tureI‘&?tHérc%ﬁﬁc@ﬁgJ%‘é}s V\)é%smcreased to 204 °C (400
peri odi ca anal yzed to determ ne a wei ght percentage

°Fc)fovcrdnlpnmend keldfat 2%°C‘cfoy dehoprso dipdr holfteg atedd|°Cs theicontadting

f the. determ gt P
by Sha el B Tre S hadt a P SEM 31D o hour.
TMh&cﬁn%ﬁorF ek @er&naﬁﬁnﬁé&l‘:ﬁ% 16 PC T&%%o&r tﬁéﬁQn@&Hl‘éﬁtally raised to

r oduct gram of crude product, a sul
370 °C (700 °F) over 1 hour and held at 370 °C for two hours. The contactmg 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@doecte7had a ratio of MCR content to C5 asphepdT/@am®4/042429

content of 1.9 and a TAN of 0.09. The total of nickel

praBRtie el Lags i R TR 5T vaS (RS heutgp of the reactor

T&V&ﬁd’egﬁeép BEwhE RSN tHE re@leM&%ﬁe o B6rithksin g%né %Jlaaie c%tacung
the crude feed. The catal ysts |ives may be correl ated

zone, hiotient empesting aere, add bottons supployigtt ﬂhﬁemactmt Thﬁ duds Bedavas

t al d
copRetedRE e R of Bsicelalybes B FHEBE e BV Boecudh URbitne
cohlifti®né were) asffollowdTRatRVEIBAtoeh ghdi®d e UeRe ff&ﬂcbrbﬂdéd"ﬁ) the reactor
contacting zones described in this exanple. Plot 13

waselp8dmrims (20 HuidhabEISWABFs bh 1 3ndl nrersuie was e %MRW\@OM 7 psi).

TR YRR AP e g B GO ERTRRP R R f o o
508 hoajso rTempeﬁuftmtehefﬂhe thrté a@tadti’mg 20ABTwat tﬁdﬁein@xeagea @hd Ahintained
zones only changed arépr oximately 20 0OC. Fromt

in ke fallpyingsequenst-a AABT(71P tF)NEE 5 b@irma@dtﬂaﬁne?&& 720 °F) for 500
t & b@
o ROOCPIGLY ) o, Bl 08 Sl /B F A 200 s
3000F15660l produs (that isethatcasietppoducy aat gas) e)ﬁtu’mbdf citallyst bed. The

tion. Thi s exanpl e depjonstrates that contact
to‘iaﬁ g]‘?}d’éasfl%té‘lfh\ﬁf HioH éascgo ‘Hﬁ?g?“ﬁﬁk’ﬂrﬁt@f aInptg? éassil‘i‘éd separator,
t
iG] S8 W TR BE R ALATRLAS, by iyl B8 sy

Wa:tlmd:asuﬂ@dthy(alrmwstﬂwacqmdllan (orexitdigahe syesten waameamged by a wet
etmee st 0% of the tota

90-
e BF b‘]bq%é%&f“ﬁ H%P%&déc v 2Balyredi o Bt g ah‘wswgoeacentage

of REMPoRrATBIRE cMfdE Btdduded ﬁeqésmtlaels{éa%@ave&%@ofﬂﬂhe%{e%med :
with controlled contacting conditions, produced

weight glerqspiagercel componeIis | Guidd provaict progerties g lsummamged in Table 1.
Ofﬁé J(Jred by P-val ue, crude feed/total product m xture
stabli'lity was nmai ntai ned. The crude product had

r edugechoWilin TaBlRUG e dNideMrbéudt BRd,gRt grafresigedt p‘rUHlﬁdﬂ la sulfur
content, and reduced oxygen content relative to th

coptentiel G- QU crom.|agesifies ¢quisny gE0. 267 Eeams, amexyasa coment of 0.0007
t 1
erG0L O ol (B8 LSRR ARt Ll PR 1.9 and

a TN OF9e dThéitdtal diwickehtiad yaiadivinahs 24 evtppri?or e Sl z e

D strihution with a Median Pore aneter in a
Bet vid&1v68 0 T@ecatalﬁﬁﬁé?vqrggeiﬁr@mn fnsﬁ%me@%%l@te@ 6Yerage bed

te&ﬁ%?WWAB@d) FPAs ‘f'ﬁ&% leggth%éi&hﬂg fbed© 'T'Eé ):e{tgl?it% H¥Stay be

I di hg met hod, net of separating t
couelahhdctb tlmtdmpenahm@ ofothe aaltalywbaulg It isdbelieveddhgiras datalysviife e

the s descrl b e 5. Each cat was )
defogess MAD L iiRet TIGH B i GAPNEH TRy e gn 46 W AT Versus time
(“f £ embRAEMEMN helcrhiefeb @ AEMHE rcoﬂvaaufg%m 88 cHBR @ fthik Rfample.

reactor to the bottom of the reactor. The reactor was

Pléti 136eepresentn the avapaget WARpof the thiee cmtaomg ngnamnrsas hours of run

tis s e ol 58 BOBohs G eifliorpd batisb SRafips! Overa
m& i o§f$ﬁd 18 tin€e) e ORIAB TUSE ﬁélﬁé@tm@%n@ﬁﬁﬂy ¥@ged approximately

positioned on top of the silicon 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
wWobR00EAFK70 Wi th 66. 7% of the total number por esPCTYUBTD04/042429
pore size distribution having a pore dianeter within
32 aof the di an r i aneter. . The tt.om.cat al yst )
e Ube R de At S BB s e A8 R LA st having
a piré kb dRebuEoARIAS 2 mBdiah Yste divhéter S 1031 PIICK aB&hddtional
support. A top catalyst/silicone carbide mxture (80
catabysys havéngooporeistzadistinitionpvidf a mediab poreotrmelet ot iange between

of B4 Fish 8L 9 304 Ao B AERoof%: i ptrg e Bbidiion
hadi@ruqscﬁé dRinet@CAthinis A &Ghd Heiantpdee digaler, rwiﬂbwnt@ﬁed

pores in the pore size djstribution having
cogiagtieg eendjfiansi prodeced adetal prodpeidhaingaded tbﬁ; atwée eroducrth As
m%a(rggren‘a%&?-i@lf_\%bcglgdre&%ee&;tg?al gfozgl%r A tl?lfe sPa'bﬁF? Iwaggﬂaug%lggd The

crindd |odect ed rgluaddIMANaredGbdd NW/Rbarohteele rv@gePodiiricontest, and
on top of the first contacting zone to fill dead space
redipegd gy gy spatent relatiye dp thgt r%tmtg d, mruledhe msigye cmtentvaaé the VGO

co f%ﬂ{’&f’thé @fu?ie r&du@fjtggsr Q)‘J U lrba/c 6f ﬂ%@é %110 Iltllégg hEz QHIde feed
eat | ng zone correspondal ng Zzone,
Examaple 60 t(anttacrtmfacmaﬁl,e Feod Whh 'lhm CatalgstpPhnt HB& ﬁ’rPore Size

cr de (Ven

Distribution wit : _.i : The reactor

ap Q%uﬁ f(é!&%gﬂ‘ 1%? %efﬂuﬁi’tfefiaﬁcﬂf %@1'9 OF &ﬁlt&r‘cﬁ %@ﬁesz 3:@% oyst SBfiding

ontacting zone, bottom contacting zofe,
methph angthad off deparamm:ﬂle totalTiredwat aolé nfethmd qi/asalgzzmg ﬂretoeeutle product

wi t.h each e,catal th resence ydro
wei e SRR hs B FEE SRR B SR e SRR Do A Votume
of flichy da:@gRN gas to the crude feed provided to the

reactor was 160 Nmvn8 (1000 SCFB), LHSV was 1 h 1, and
pr esEgresudgaisedilowipthe(re@tar, wasgfegm theTig of ths reaerde ttharig)ttom of

g 2" PR S hilebBbm ok 12 i AP BRf; BERES, Sicon
caftddy wes ﬂbdb@ldh@ﬂ astha®bgorh D€ fhe 188dt6ED8rvand a Haitehal .1 A bottom

the foll ow ng sequence: 270 0C (525 OF) for 190 ours
catalyist{sifigen errbids suxiors (8D s b vies Aetitiencdndep gfithe siicpwggbide to

f
L o L8 243, 00D, O 87 v
mgliadpuat daxicadft EéAr mrht&éﬁ%nﬁtheastasmpabatpeﬁbgaﬁ the pore size

descri hed.in Exa e.cr ct had an
distrynt a*m'fa 2ROTR)¢ % c‘j“';ﬁl %&é\lﬁ% o E&P&lgﬁ PaiF ¢igmeger. 1Bhegpottom
b Bt 1, s, e o s
catakysg evith e Halangyr temg smfppMGO and 0.378 grans of

resi due. Additional pr.Qperties f the crude product

o A Gttty SRR b iR Rt (60 ol o hiiiBa SRLCD of he
boﬁ@fﬁ%@%ﬁa@ﬁﬁ% Sordet8ForaPME 853 ddrehctiRg ; zSI'iéJ dﬁleftgﬁ gatﬁ‘l‘y&t}haﬁ r31‘5i30re size

catal ysts having pore size distfibutions Wth a nedia
digtobwiogi wittee eredian pare diagetebef 19eh, ©th 680% o fthe thta e]dnrlver of

PO P B HE AN Pt 0 Bayenbel it of the median pore
didrgdtat IR thP cats.n@stnﬁaﬁ@erdto €3 glanstoTRikeldR (. ERSramddf bR 1lybdenum

resi due content and Vi
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@ensacte7of a Crude Feed Wth Two Catal ysts. TPET/US2004/042429
react or apparat us (except for nunber and content of

gggt %1: gﬁd 3133?15 ga%e&gaé%ggs;%{ Y ?rgzr %éﬂ able 2, FIG. 9, was
fe@ @ Bk XS ostub fréa‘étdﬂg THE tRAE R R iBh AR gﬁ tiRSpreBse Qd)rb:eﬂ)p
in Exanple 6. A crude feed (BC-10 crude) having

coptagpeg Tonss b@tmﬁmtaetmgi zonT;zint dogompsuppord of thmeacfced Tb@ crude
e to t ecruefeedfl dthrou
b PSied D SRR ke S B iR s ffpetar R o
coRRRtiRE tcbﬂawucmweere anfbllboist b o8 Hﬁ(ﬁb?erp asttbehd @add Red provided to
The contactin ﬂdltlons Wer e as  ratio of

the jaciogaies 468 6l 08P $EFBY.IdS ¥ rveasi & apd proveare ss 66 MPa

(1%7 gg)téNK%e {\%olgefli%ﬁ% ’zoﬁ%%? Vt%d {:2)02:]69 “’t{]& r(t)g r"li)zanldrrgamtalned at

260eC(5he & efdr R8T heurs. nTahbMam&SEﬁ%@t@d (ﬁﬁaﬁtcﬁﬁg zodestvf&r@then
run time was 1007 hours. The cru Brodu ct

ingrgased gad maknigined inthe Apllpvane éftﬂél?%\“d?e AprC é?%if‘%t) torolf% pgurs, then
fo

e

°Fyvf(m1m) abupdoas witalmun fitve of 1 Uikh@ureduct had, per gram of

t 0.00 f | f
O g g T B toie: o 37 ity AR ™S Example 5.

Tl
T e PRSI, 1 0o B 125

prdesssingt The emide headuciohmdapdrignam of ciude pordudie 010823 grentsof sulfur,

000 0% SF St Rub T hnt st e Be MR st o ek Ratonat
pr@pdrﬁ@ﬂtﬁ’&ﬁe drBlie prbdiec#€ BSted B PABLE CinWMG. 80di um  zi nc,
and potassi um content while sul fur content, VGO

cont’énis exammle denspriiiates et epntacsingtthecrude fksdpritotbe t:atablzte having
poZe6 A %e 81? 8{;}8%)(‘17%% { n?edéatn;b%ré %ogx%t%?etr Ft?{gg %gtv&(fgg égq 0% produced

a dedlplﬁdwt tkaahad ;tSéduSM?BTANE aadtthc&l NVAVFotmtén MndCl refi@ed oxygen
Condi tions. Each reactor apparatus_ (except for the

conistHh aFlatavrdto dhspronertiss ofhs cride fforg. WéH%EF)SI ug genteptzang| V3o

COﬁ{éh{](l)%hQ gl'ugs %)HQ%CC ru 29 9%? 0] lUC({@B/g y S I 9&[@?&@{% leSSaO I'ff‘éhe crude

fees described in Exanpl e 5. All catalysts were m xed

Ll i Reon spgeratus

(ekd%flt ﬁ)@hﬁﬂber-reﬁﬁ c%ﬁ’féﬂ?oif &%&cﬁﬁ?%ﬂegf Qéztg sﬁ aﬁ@ td'tﬁgﬁs%é separation

was fromthe top of the reactor t0 thé bottom

mﬁb@d‘. tccude p8bduict amalysay, bidieatalpist spUsiing wethdd aterd the st bodescribed
|%f reactor to serve as a bottom support. Each

in Exar0p had a bottom contacting zone and a top

cont@@tulde gteeaome I(Nﬂil&é) Haktelgqaé Ploysiiks s&m&aﬁfedqm*abfé% FIG. 10,
m Xtures were p aced i'n th cont act | ng zones of each

wasdad togthe tagi ofi theraactoar Ehejerud@@eé dlovei dthredghothe tpogheat 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
wor®sloewded i nto a Lindberg furnace that i ncl uBeniubzmos/042429

heati ng zones corresponding to the preheat zone, the

t wo n I support. | .

Exarpeorit AT B a00ed AN R HRUBER baee Wb eravity of 16.2
duriggiryckding. | Thosrudaplidder HdXt UweppiftSf @IEIM\e Svtppm of sodium, 0.6

ositioned in the bqgttom contacting zone. The catal yst

Qfcrars, aprb3 WIPRIOSPoastny Jhe cnde peodyetlasl, per gram of crude

PREY
[ n r of

PRl R B el Pl P B0 a0
gramb pbrsiduen Adtialoysltprepdriiesst thachieprodustians Hsted #n THRS 3 in FIG.

with the catal yst having a pore size distribution with
10’ nedi an pore dianmeter of 180 A was positioned in the

top '

 of OSLEP g TG LRI BLAL 1 I 2
catzdystd with ponaisize didtgbinédnanic e rdngk 06 98-UpP dr protiiiedd 4 digdeisteduct that

e e AN Sy actoL TRk s o b BEARRAIE SERieRt while

suffdt @dnyé,/ GOl ©ant 308 rdedud Shidh€oftA8 %aB })rdéﬁ@t were 76%, 94%
positioned in the both contacting zones. The ’

angdrl@3Yodfiksirenprcyibel propartics bhthe coateaksdst i ncl uded 0. 143
C p] ybde ) aNne

1R B Qa0 42, ‘Syelemsand At

VAIARACénta &inDCy RG0S Eadhae¥didy ai)iplaliaﬁﬁeﬁ%og ehAuttbek nd
(12 ¢ was positioned in the top contacting zone.
compteat pfloplagént panea) arghstataless sulfidinganethed eheh tok ptasipct separation
' [, . In Exa e 10,,.t
mér:[rg{%i %%Eé %%1 T ac[}’gfr%lfc asﬂgselg‘évrg{%%% SAHe %‘iesf%%d ddp %S‘ﬁ’@? ey All
catabyses wére miasdpivizh Silives carbiiedn Wivb ingd thii€ 612 ga:&@éiﬂ@om%ide to 1
itioned in the both contacting zones 0 cnB). In

et caiplyeunlsss odhpriife dicHed] e gadrlvaRtlanclinigh cach reactor was
frpR bRl Y5 bt tgule Ikéjnaggbﬁ zo E%{H%&tﬁﬁl JPed L& oL ﬁllgéﬁgga{:ﬁ@§ was positioned at

posi tione tom contacting zone.
theibatoine ofheadh naskctol te seuvd a6 <h@tone atppbits Baclnpdavidedad pBSttom
ram of catalyst, 0.Q9 grans, of | ybdenum 0.025
cofEiRs T5me AP contiripe Byl (BF AR HBPag it mixtures
dr&5laB ARREC Rl 2bE JTRaGHURRASL sili iti
v ca gl yslt / si (I:i cc?n %ar bi de arlri Xt ur e’?llléoﬁpn%%ﬂ\%gg}é%omuomd on top
of fdpp romenting ronhte fildgeasiopaeecandrig savaes a Preheardoyd ilecaohreactor.

e P e R PGS PR

colvespboBdihg Ve pidHegl Rfle, thh 8o bR @Rl izBn&Na VBB bBkod .
M@rg?era%ure bretka 0C (200 OF) for o1z 24 hours to form,

te
t he I Exgraple een nenaladeshpolebd@uantniblzsticagl st liprmomebitle esxture
j 1n Tabl e FIG. 11. The crude.feed f ed
TR B bR AT biqr a0 e R, e e of
cathyegl 0f1H6 weshs dimolgbddnng, PI0aNeadms of nickel, and 0.021 grams of

phosphorus, with the balance being alumina support.

53|
o
~
w
o
]

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

waoensacteedd with each of the catalysts in the pPEFERZNE4/042429
of hydrogen gas. Contacting conditions for each

| f ol |
cr kb et g UL g RGAE 8830 S mivre
(4@ QQPI Wes f)&ﬁtﬂine@ S Woth &fnteféﬁﬁ 76! G \ﬁﬁ§a1@in<9d Magrbdenum/cobalt

014. 7dp LHSV was 2. during the first
catahzﬂt énchy ed@nlt4é<gmmg0f laﬂkybdmml Kb%é‘r@@lm@ of qot@ltharmd §.021 grams of

t he remai n enperatures in all
Ph@&ﬁ?"é%%mg %émggéégg@h%g‘%pggé OF) for 500 hours of

co ntﬁ@ﬁdlﬂﬂienﬁhk@falﬁﬂ Gilibeweabide hextues l?%]Qroﬂf Y@8 pbditidddd in the top

contacting zones were controlled as ftollows: the

coptagieg gengr d biemalpedeanmcatalysh ovas Sisesampes én theiteR gontectimgone of
E’%gg’(‘%o OF), held at 354 OC for 200 hours; raised to
(690 OF), held at 366 0OC for 200 hours; rai sed
t o JREx@fp(eraN tidholybédrainatatdydt &8 Gedopibed G0Be beiEShitacting zone of
rai sed to 385 0C (725 O L hel d at, 385 0OC for 200
Exsomnie$ waﬁ@fHXffdawgléaﬂ%n garpidg and pagtienad i dheghotis gontagting zones (60
Cn(3 50 OC) and held at 399 0C for 200 hours, for a total
ntacting time of 2300 hours. The crude products wer e
pe ri IncExamlpleyl lana hy@édnd&cbmdgﬁadenunm’mdﬁé\lMatdhy&d/sﬂ)@em carbide mixture

th feed, P-val \Y{ t
“§ élgﬁms %&H%Ogﬁﬁ i ug,g &Oﬁglygcgﬂt%@?ﬁu %W@ ?Ee gp%l ues
mf)l%dé?ﬁlﬁf?ﬁﬁﬁél %§tanEt PRI YL e REPSIGE By R rcp@bgl%ﬁlllo@e}ogbdenum

Exanpl es 8-11 are l1sted in"Table 51n F
0.02 grema ofjniglotli @l 0. ﬁbgraasmftpdmmhnwf with iz hadanst beimg alumina
ude product ("P') versus run tine ("t") for each of
SUPRA cat al yst systems of Exanples 8-11. The crude feed
had &nRBrAddeulca@lyst/gB8dn darBide Blitufe A40@m’ )161733 {J(Js‘ﬂt‘ﬂoneanlgthe fop

146 represent the P-value of the crude produc
cogtgetingheaheby he srnlehdenyig cetady st masltefsamg apir the tdrecdntagting zone of
E}& gl yst systems of Exanples 8-11 respectively. For
300 hours, the P-value of the crude product renai ned

of actruﬁeﬁstn tlhe Mafr@plaﬁ‘ﬁx&ﬂt@ﬁllf oﬁy&kﬁﬁywai ﬁlfé!l@mh@ﬁh&telﬁn an’
In Exa 5 for nost of

OVF’H éty tfﬁlpﬁrwe 0393 t ﬂéZQé% & )épr %%1%4 hwrs (oz@@m theeiudy fgedrfor
|1 I]'I]Iavnjci)é(]ﬁCE c#%h%% s\ﬁ’ﬁna}u 1nF'f zﬁﬁ@ )] f}q Pl Yalrl'Hg (r:lglge feed was

crude pr or each rla eiln
fedl tathe td}BofdhmdaacthHdhésm: examiplesr Taé cmldmddeftbvvedl tatougke khe preheat

stabl e dur] n tactin or exanpl.e, the crude feed:
ZO8y- &%6‘?“%’&% O%f‘e EQF%éPgtaﬁ&ﬂ%Wf}drPOﬁP@ support Pg@e reactor. The

crideRbd R adlorkidde dak it €adR R MCLatdl GIRINRE gfegérﬁte lo¥ ﬁ#rcho en gas.

constant during significant portions each
Caastipg comdiixsifpt each @xarhplewrsre s folhlewlé> veddoudf hydmgemgxmjto crude

fec o gy e ey (e RS GOERCRE). B et prefsy et
syit@l‘ﬂrwﬁfﬂ AMIGl(16M57 g% LASVRGag @8 aﬁﬁn%fhew&rmqauw
Plots 148, 150 152, 154 represent net ydrogen upt ake

contacting end then dwwared to he hi'Her the uehaaifimgdoniactingstimes. SFenveatures
e B TR PR AL 4B o
thOfernd3RArBOMI ] dvdfaclifly Forled M@ee BRNVEENas fofi§wBE PBnperature in the
contacting zones were raised to 354 °C (670 °F), held at 354 °C for 200 hours; raised to
366 °C (690 °F), held at 366 °C for 200 hours; raised to 371 °C (700 °F), held at 371 °C for
1000 hours; raised to 385 °C (725 °C), held at 385 °C for 200 hours; then raised to a final
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(43.8-300 SCFB). As shown in FIG 13, the net hydrogen

upt ake of the crude feed was rel atively constant
walmosogieeach trial. FIG 14 is a graphical PCT/US2004/042429

representation of residue content expressed i n wei ght

G e R P AT A —

tinde df12300mogach of the four tr| als, the cr ude pr oduct
had a resi due content of 88- 90% of t he resi due
contéwtcrede praducty wele peaedicalpy enadyzed ¢o dategning AN, b§drogen uptake

by{}ﬁ? gr%ﬁg gﬁg ;ﬁ ?gﬂl{é ! ng%?% é, r(e:srlulge c %téflg, ro%(}jfgeﬁlt content. Average

valih 8r\Bbpatied ¢ithe Qﬁd&p@ﬂﬂét@ pradtuddd mrwgﬂésl 8.81 ¥re 188&d in Table 5
shown'in FIG 14, the residue content of the crude

mEF@dUet rerml ned relatively constant during
o) U £ BB ARS A BREN Ll £kl Ml ) vers
rut e iiyifor [&Bﬂd@ﬁihe cathly&RlyStemes of Eusmplem 8t1i1U€hé citude fb&f had a P-
ag)?o%thec aystssi of nples 8-1
vapedt dhlsast 1ip et lotsggl. IriZo 19 ﬁlﬂléééﬁtremﬁenb%\?r‘fa}uecﬁf thegrude
pr&fd&ggbtﬁfggca? ‘i:?lgcgt%tﬁf rtgggl%e g\%atgxag{ fh]Q %&5&%@93&&&6& Examples
8- Hesppﬂctlwlgl Yor ]Z300elaxut‘s die R-nelué oﬂthetcmuchl wodwasdmainedief at least

odu daV| 05| range. f 58.3-72.7 ¢cSt.
FR gD pr ol s, Ja BRG] Moty St ghove 1.5 for
m@st of the rtn ﬁm‘é{egxt %l?esendm%hé R @?@(ﬁl‘i’m@@ o OEMAHLY 11, the P-value was

corresponds to an APl gravity of the crude products in
1 ﬁh l?ramgtée Prtueofithg crade podugibr eachviielyitimmytteiisfermd gt ittee crude
7% of the AP f. the crude feed 16
tedt e Wifiesta o aE uBaf bl ik BaGiiie Careeinple. e cride foed
dlcﬁﬂ&ﬁﬂﬁwparﬁte\)\/elkg BlhovReinCEI. a@ethe Plvalhlteo fARISAIPPRAYE remained
'OR2") versus run time ("t") for each of the catal yst
relgiy\gqué penstmt dyeangnyignifigant portiops ef eachdal, axeapt in Axampisl0, in which
gen content of the crude product obtained
th @R(%%ﬁ?l%?agé% the crude feed with the catal yst systens

of Ela@nts 8% diaphidal rapessesation ef yet hirawiges upidiee By OQUE Feed (“H,”)
had an OXK%SHWag ntent. of at npst 16% of the crude
VEISESEn titae UptSluRtsyHERS dnths pyrsencecd mydiogen gasa Plots 148,

1563598 st %&npgélt‘héfﬁroggﬂ'ﬁ ﬂk%sgﬁa @5 b9| W&gqé%%{iﬁ feed with

product I ng ea Fial
cadnyfgbncatalpstesystems of Bramplagi®- 1y mdpﬁctlvtlynhienhyﬂro gen uptake by a

| at I const ant 00 hours of cqgntactin
ol (B ot X T e PRTG Slori0p Btrs B A S eRycep L
(4308139@ SPFRIU A smﬁﬂn@qgsthb RathyRid Rht ﬁ@ﬂake 'bgﬁ{é'c?ude feed was

en conpounds are reduced during t contacti ng
rd&m econsinivdwing each fridluced i n t hese exanpl es, |t nay

edth rtion of the ca
cont Nl 4§ A abtineE ear Rt RGeSty Butroe 1 weight
perRBht8Ed, b¥ Blude PMRICH (MR \Asu P B! (1) foR BhH @tﬂ@ca@ilgﬁ@&&ems of
oxygen conpounds. In Exanple 11, at reactio

Exgonigs 8ildndnepch afthe far triedn figryrudepiodec dad o r@ﬁdtﬁ e@nwmof 88-

ook LR LB Rl B AR5 9ef HSeheEt R

conVEiR oF At @Gde wadudck Bbﬁm@ﬂ%y ddaseEnOMe chRleIBddOREh e ab®yst
crude feed. At a tenperature of 399 0C (750 OF), at

systeves effmmplesssih.aespaetivel. i &s gfovinyiardGe b ttae 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 API”) 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 nooEerspd € 9, at reaction conditions of: 371 BC/FD04/042429

OF), a pressure of 6.9 MPa (1014.7 psi), and a ratio

f t f eed of 0 NnV 0
1k 40 QAo (AP Tl BB Ve DB VRIER by dggpeting the
crid@sfed Withtthe céﬁﬁ ysestoh Ex&ﬂh&ﬂfé? sf 1qe %Spéﬁtw@ly In each of the four
tenperature of 399 OC (750 OF he sane pressure

trialsdeachtcresieqirodyad hadye miscesityrin deaﬁgecobm pBS-1etedtt iThn AR gravity

d
of ot € B RS (6 GRAER by 10t WttesD AR E TSt A AP Bty
cRBEIMER SORPE %ﬁavﬁ?@ﬂ&td%@de%o&ﬁ% intdhensEahCI TR 95, API

Colums_ 6 and 10 netals catal yst facilitates MCR
gravift @rfhlSrr@@gfcls il ber 147 Yeraf dhrof\PY grapiey af e ssudeHegd. t he

a8 R SRR A DT SRR DR i i
pecen€dgef bt yrude RodiAN“OTAN effus BurBlimai(tth) o eaddrof My &talyst

catal ysts pr oduces _the crude %)r oduct, while
SyRiEPStCAERARgLes Sel Lo rRige 178k b{@I178 renterent opvieen centent of the crude

pr%&h?cq 'obfaﬁr% \q%a'é e%hid\ég":é/d R le d’é@}lysleggsé se@ftExamgotles 8-11,

upt ake Ct properties
reﬁﬁ%msﬂyt Eechsallée prodpﬁrhadaﬁ offgdn@ntahtioat fneestl 1 6%4tufltiee crude feed.
produ re wthin

| ec tles of the crude t
Eagh. ns%%re ucf fad ad an ARYe5R GRRIFH ip 2 rape i 049 - 0rQads grams per gram
o Lﬁrb@tﬂ:‘t Iden §ac’ﬁhﬁ.¥m Asrbh-(l;%ln?th% rRAGR: (95‘ pt gni(rﬁéﬂ’ﬂ d€the crude

products was o uced wth a net hydfogen
prothect ceroalved @Ms/ekyf coastamtpier 200 NmB8$ nBc(2xEnSCRS) T}ﬁuellatlvely

ducts had TAN f t 4% of th d
o R ITaN o e TR BPOHGT AGREB L S gpler GegEng gy een
copdub@s dretréuchil AicOme @Bﬁta&fngt @n&rﬂgﬁ wRaho r¥ick® in these

mai nt ai ni ng) a P-value for the crude feed of above 3
exXPRPlesyis mayoerinkerigd ghag eleeshe p@ﬂloeﬁhhecwbmcybp @dxutamlmmgamc

t-h nt.en crude fee
o3y ShBoell B PP SRR bRl oSk E g pragoic
o)@rgeﬁb@nf,mdgontent of the crude feed The aver age API
grawt of each crude product was 110-117% of the

gr avintixagmle hb atregeféorn eaditiongpf: 871 e (VP& do'sp piesyre e%@ﬂ MPa
B b o 500 4 55
reflidtion Gt aidy $tcsl MER coptent Ras &7.Sivatdo, Dhstdronlihié weighV i the arude
h M |
Rog A ST A B S AC &@ﬁbﬁ%ﬁ’%@%%%ré‘%we@@ﬁa&%@mgen to
crARPREALHS redf ¥R e BHTORTR @Jiﬁ'erﬁ 9t4 \91.f"/ f Otdafrf #hB Weight

zones)’, each catal yst sul fiding net each
ofﬁh@dudtf®éparat| on net hod and each cr ude pr oduct

ot dyePuiled et el rdRichs SEab CVaPu . Bprsnys bk MPa
(19@4 b {pﬁ? anmeaﬁcs yeigy 684 tb kﬂl‘ﬁ’e tféédQﬁQBO n\ﬁﬁ%@uo@@%dpm Mhe

he reactor to the bottom of the reactor.
re@nldtuon @iﬁ cndﬁ kﬁ¢a§le1\/1®£scomtﬁ$¢ wep hbbl vate, biredbotthoweight eftbticrude

feed a&{ o{empera Sie 0f 399 °& (PScbt JPS) Mt R oretpres[ggr%han& ?gtlo S 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@oensacteTmg zone of each reactor, silicone carbCTESWaE042429

positi oned on top of the top contacting zone to fill

dea S ace a 0 Se eat e, n,ea . .

r ea2¥ eﬁ‘&‘t% @s{IcB’é‘g W‘b‘f atn °¢q W&B@Fﬁﬂtwely high
TANr(tr@tthoit (h@)twim ehe! 6%&5&@&@@ Blotifdks #\&@8de product, while

correspon g to the pre ea Zone, t he contactlng

mzipiéning e fecd/tqﬁfrhpg@rbpbmxtuﬁtsmbdnm ded faddelatively small net

ont act th of t e catal.ysts in I nce
PR Ben e el prod i FEPRHES bR plodE 7o 58 fRGeime
prof&ied Mihyamde esid! whieskledled SiBp&ticd HEhs chide 9?0&1@{ RE@8within 20-
to formthe contacti ng zone. For Exanple 12,

3(B/apéth9§mnmgop@ﬁ@s\¢£ﬂmrmﬂ @ad al yst as prepar ed | n
;%Jgglrf]%’ﬁ%lf % Wﬁagabgé? lé,p lgaf f%ﬁ %gd% tvr\}iae:s ot?roduced with a

. neEhﬁﬂ’r‘pgcﬁl upftaket Hyethe atuallefedds walst hbe mwmbﬂlé mﬂﬂ s@pByli $iieh products

repared in Exanple 4. The contactin

catal yst as
heg G dV PRGN ARDE AoaR 4ol fhe anideed. aps AGIVERES LotIaYi'y content of

at %o sf %% %@‘%ﬂ%ﬁ %O&(%@E)O,f 1%]_ glg@e\%‘é%&? ?\%HE %&%ﬁgﬁ% bQhlue for

th@ melsls ired o\ﬁ/abmﬁa P Mreavetdpt4esidyesiontent bicach oiwie tprddhict was 88-90%
ones, were heated incr ntally to 0C (6 OF)

OfShRIeSIAUR RO OB STHEE et HeaSRAOReogiadt picearly Erug prodct

W:ﬂ:oHr551 1795 oftht Q/t@d) cbitBnt dffke GhdSRq heHE %erav:%c[} fgi’l gravity of each

products exited the contacting zones and
credspapditct vasd 10+ $ €4 dfale ARI Eesitpbeths crutletfeehy oihilg élme viscosity of

eas“sli%%e%gto %Q\?@rﬁ S SI‘ake

N . _‘A' d P s "r. 4,'\‘ A h A
[ t range from 0
Hi&%ggﬂ %ﬁs&ﬁg&% Inhé)ganfi‘ tll negclb ?tﬁga%aaaétés (f%é%eéé for number
andicbfitehhved cﬁﬁﬂayﬂi)ﬁgemiﬁé){ azib@dﬂatamsﬁﬁﬂﬁﬂmgﬁneﬂﬁtﬁl ewﬂbﬁu@ duct
upt ake vvasmarangefrom 0.05 N8B/ n8 to O

Separ@tl%mmat ewmﬂm?du%ﬁ%ﬁlr%wwah@sw%wom i Example
T&l’i‘lc Ay&s WO (ftgd.%}par?e%ap olfih8 %t%l'ﬁ%o&%b{ax.d F[?g gﬁltdﬁ g?ed flow

upt a e Values uring con Ing, | was eSstl nate
to leychr regeor wmfr@ﬁ nike @hed tlet readie to aliccbarfond Of thblmddetr ( 88icon carbide

contacting of the crude feed and the
Wf\‘?é’rﬁ’é%l‘f’ﬁ‘?f{ %P%tm O@ﬁgﬁ SACT o Bﬁffvt@r%@t% QJtam §EpnoHg Each reactor
cofiRfHeA%ht oAl rRWonk € AftePid t;gtafy@tgiﬁcydgﬁ cHEREkE m&éaﬂaswere placed in

process.relative to an anount rogen use
the cxmtmtmg aoizd offack essts, siloconerparbide vyzasqqoeutlbnahomfop of the top
nt for

coR RGP AL TRERENY g et & TPEPec g8 Bxfeasis Fach

reélftorﬂﬁa%qgéﬁ:ﬂ ”1&0% Iﬁﬁ&%@g ﬁﬁﬁlﬂ‘etthé% Madlhded tRRB B@&Ingcifon&h&rrespondlng
crude feed with the nbl ybdenuni vanadi um cat al"yst

to M@i@@tﬂzcmecﬂaa etentpﬁmgmnewndhhabdtmm supportwddeicowerfeed was

th d df th
oo aR Mo s el e o R gt 1 ™
Contedtal9ft/sitidoh e didemskiie (4o anYanadiovoséd @A t@tof@tbdsﬂicon

an
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@ atoaloysso sul fi di ng nmet hod, each total productPCT/US2004/042429
separatlon nmet hod, and each crude product anal ysis

SR RS e P Ay S U

to I@lﬂ-;rérﬁdegfeledi 9&%&@&@ tereh@orlwRa1do Nﬁﬁ/ﬁPX%O(}JSKtFE? LHSV was 1 b,
ot herwi se 1 ndicated. The crude f l'ow to each

and geesswe Weas. ﬁMé’m(i@ﬂél 1pp)-ofha mﬁacélag zonestvere heaterbincementally

todg? to e o HEay o Bl P Bl lBRaRER (GREDS b Tor a o
rukE@gh dregohenrshad a bottom contacting zone and a top

contacting zone. After the catal yst/silicone carbide
m xtintapreguces oxitad the qonptachies zues aed Wats sepaetsd@s deseribed in

N AT N I e

syaemr ¢h E&hmplérle na h@dﬂigeﬁ aprkewvas El&l:’hNﬁéﬁfﬁ ©65 BEFB), and the crude
| oaded i nto alLi ndber% fur nace that i ncl uded f our

profist hathp ToRea! & oY Ie\ 43 mst Ryrsogsinaipdakie vwasris a reggs from 2.2-

3.6 4?3 1§©H'8“98€P§fsand %Edcrfl&“ee}gl%ﬁﬁ&%ﬁa §4RRQ dﬁ a rdnBe $3800.3-0.5.
exanpl e, fhe vanadi’um cat a ySt was prepared as

In ﬁ“ﬁampleb]etd dimingrocangatiag 3f drdrudefdedvivith tha‘lﬁokyﬁdd:ﬁmﬁnaiadlum

In Exanpl e 15, ddi t
ca@@ﬁan%wdg%qnwtaq%%.ﬂaér%ﬁgfffmx% Q&%ﬁm 1946 Nim'/m” (-0.36
SAIgPId4. @@@@Bb rantﬂtﬁe Hahd Pf@dﬁ&r}faﬁ%t QRg, ettohp 0L0¢s,

addi tional catalyst befng th enum cat yst
pr e gaomdhdnet thhérogem hptdkeledoes dmnhgwnntﬁcxtatg,) itev$. estiimated that

AR BB P st EEDT 2B Bt Foa g Sl el the

crdc%s fe@NarRitHé %r&ﬂﬁim Ge?eﬁl%ty Hhdnetatioh SR ERb RO H oM BASRows

) was positioned in the bottom contacti n% zone,
leamlwﬁrogh!ewdmsc:d @htéille peesesy. Vatwb@o argamw@xt wbhy deenumsed in

t t t he npl e.. .
cof PR e R T Rt QPP RE BTSSP B Ragiroment
forCle®) hydesgepdatihg O(Blﬁﬁbtinlg el tb QEcreRB tRCddsRBf HESHRssingdla crude.

Exanpl e. 17, an additional cat allégt/sn | icone m xture

(30 Addgjonally, coptart plghe aruda feedev wotvangdmeratalyst
ST
prd’thed/ﬁmmdhedeuaﬂtml ymntljrbdehummatab}at bi de mi xture (30 cnB)

oned in th zo.ne. I n Exampl e
3. act.of dipgn, C v/standan

Ad-&lt?ofal)Cszgts %3%1%9 r@cﬁg))( ?%gﬁttug ?('c«t: g?ﬂelgléll}%g %ﬁ? Q?ntent of contacting

zoEosarqatleeatalﬁst]sﬁlﬂdmg mgthbtheeaph aparodst syparativn rethddpand each
Table 5 FIG 17 was fed to the top of t act or
erepR A S e et GeA o 65 B P AT Gl were mixed

WIWE@)@Jdaﬂgdezmevomﬁ& LR1D YRS tsﬂiaen éﬁeﬁe t@m at%%ta% unless
upport of the reactor. The crude ont act’ed

othmrwtse gah@temif Theeredetfatd/How to ﬁaoﬂltreaorocvremrfaun tife thy of thgepactor to

o Gom L 2 b5 oF TR PG 4o orwEA S g el reacor o
senvE QY b 86€brh @?ﬂ'é@t ITRRE kctddad 4 BONBE/coBaéthPORNSEhB) téPEontacting

the first 8
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 80 NnmV (500 SCFB) for the remaining tine
period, LHSV was 1 h 1, and pressure was 6.9 Mra

WO 2:@%46167psi ). The contacti ng zones were heat eBICT/US2004/042429
increnentally to 343 0C (650 OF) over a period of tine

t t ot
Lifed Rt B O dtRuntint R 2P usdo Moot Al Tpcat 2one, the

twoldedBicligesbnek lAdandsdtomsippart al catal yst having a
pore size distribution with a nedian pore di anmeter of

350 In epgh exmmileded madjmhcaé&lyﬁdftﬁsmrmd asalesgripe in Example 2
siz ribution with a nedi an pore
g ?fg%gﬁﬂ%h lt}oalﬁleca%i%m 250-300 A, in the presence of
a hy[dExaamle ) he @ddlﬁt’)ﬁlﬂ weRbystsititsiterpide ticthraNids Rm®) was
properties that are changed rel ative to the sane

pogﬁl@p@d in the beftors copfactingzgne.iwith thegdifioanlpatalysy beipg dheal |

I NN T
cat‘élﬂ;d;lt/tsﬂh@ﬁ@d daybideuriktog (16 eapwhdshsiticdledlr thelgp somddting zone.

hydr ogen u take bé t.he crude feed was observed.
Spedpixample,16, 38 additional icatalyatsiicon caphide mixture (38 cay was

pOQirtlg é‘d: tﬁ@% @oJANxtQ& %S\%L}l'}ﬁlé aﬁﬁm'bﬂ cléNs@Eelhg fhe

cru he cru duct
mqﬂybdhm&ﬂcataiyﬁpmmfedsby]tﬁe néthedciesdriad dan Emnﬁj)le ¥ /MHeR@nadium

B3 e B R OB S e
ro t
o SRIAARCY UG S ATA 8 ot i

theybettany yom&ctﬁ@&ﬂn@ 37%11311116 taﬂ@tlAﬁHI cgtabyst bgingthetoha yodandey/vanadium

ca{afpﬁg 8%‘]{)%]3%? r}r‘ér ud ' Oggt%%/)g{? r']?%)gﬁ;%gﬂgggﬁgture (30 cm®)

@r@gmhewn&ﬁe td@qogﬁggﬁg ,ydn%co& ty and decreased API
gravity relative tg the viscosity and APl gravity of

t he Ie Eaeplceldd PYIFeiXo - tene Waiks eempetitiphsiiesiYiopk,dhd.A.) beads (30
n?ﬁ&%&%ﬁ%ﬁl OB it &%?j JIRY be possible to infer

I'ng - an NeriZ4t i on of the crude feed

was (Qradé (Sﬁﬁh&ﬁ Ba@ﬁ@%zﬁﬁ fok Exatopldsact 1 HavengChel gﬁ)pEﬂﬁd s@rhmarlzed
Vari ous he contacting systens and the cata

in iebls HEG slgrf@aSa%d trethetomeidhf rracteamphe ciyde faed flowed t ough the
pr%{ %%{1%,' 1%? cBhtalt Zohd! 4 toif tef?:ﬁﬁ bt &tk B&{; L?Ftlg)%sﬁ dfhe

he cont-acti’ng con I'T1 ons wer e
reacadri dheferilgdeaens @ascted Wlﬂeeachlm(ﬂdlefcaexﬂysw m\thdpnésérme of

hytépo%e{}/%gscz Qrﬁ}gl\p%%g é&l 1{.1%3%@ @%ﬁg Ci;r\%éergfas lglﬁlvrse ratio of hydrogen
ga§ Rf‘ﬂl@%fdd@ g“eeﬁ%ﬁ@ﬁd%@&) tBd ileagfér (49960 R Y ((1@5@ SUF'B? lfmr tHE first 86

) during contacting
houmcanda%@éﬁndné K509 war th‘e remamnfgtm: feriod] LHSV.’LﬁzaM b;!, and

iR s et (T 2075 e hmiHes e ?f@taehﬁ%awzﬁn?reﬁwatally to
3480C (880 IOWver a %&1@@%%%&5{&@16@%@ 9g3 A quéctbtal'\ﬁﬁl time of 1400

anal yzed 'to determ ne TAN, viscosity, density,
hogwsnt ent, resi due content, heteroatons content, and

contke flanFRi o e o 3 P 0 PSS 5 et
cafR@t Bdvigda o1 size 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
waamsee70 FI G 18, the crude product for ExanpPer/S200&042429

a reduced TAN and a reduced viscosity relative to the

ANandthews Slt u q vvhileth AP
to St pripHif YIPS e s, ARt AR e e Pty sman
hyﬂf@‘éhh%étaﬁlfe by Hige @naw&ed ead ob&rve ght ratio of MCR

content to C5 asphaltenes content was at |east 1.

The Snemifishlly.tee shaore Bohabih?. Féﬁdlwhaglfs#amf@hléfshaé@rﬁfbwof at most
| fo it
1SRRI AtEed R BT ARSI Btk

Exe@ipidyt 13- 81 earhdiad wmamﬂvamcomnc& asmnu%nasogcgeh €0titent of at
and the reduced sum of the MCR content and the C5

mest SA%I, eadhiscosity ofalmpg 7ovs stativg te Higrsame prencriassed the crude feed.
A&ﬂ‘{}&ﬁi’illye glinf ed(}ﬁ% epgo&;&%H 11{]]33( § %]q?ré& R a&o%ﬁ] gravity of

erng-r e cru product a SO
10001t08% ofihe I gedvitgtod s arnde feodli um zinc, and cal ci um
aIt nost 60% of the tota nt of the.sa
of t

B eidns Gk DIABCIUD USRS BraIRD ol s opiiges (Example
18? gfe{gl'ﬁe%lx %dﬁ@t V%%/?ngf‘eaéelaew&léElft}uémf&%kec@éd &b %ﬂﬂ@ltf Fdiidfve to the

les 6 and 19 denonstrate that contacting
vigositly 4ndoABI g;lamtjo ef thoptudelfételd Soamithe nateased HSWsith amm«jmreased

AR T B PORER o St 8 Slone R P PR BT B S feea
wiHAR Al oducts Wth simlar properties. The ability to

sel ectlvely chane a roperty of a crude feed at
nliesi1 % g f d ; pussb HS Vi hidhe cootaptirig systems and

ont act b rfor
the sasté’lgftg wire (i guRga’ %%%@be%ﬁpﬁxawlﬁi R6E RPERES plihe orude feeds
ar@igtbd 8T £bly 6 35 EIG.. 18A ThBRbhAEinesnaltionk mrdrzﬁewoad)\lv@v\a fdﬁ% of
treat ment of di sadvantaged crudes to be (ﬁerf LOr e

hydrasgneas rihe pruds feed providedetodhe eeasion wes AphiNa (m o<rlOOO SCFB)
prENETE G OMPIR0E) BE) et ibera ERASILE oact FRRDAR 71 o
(72@) ?H)a"ﬁﬁb ’tlhg Gotalyrsh einee. dn (H?xhﬂi’n@lecm ﬂig}/ISI?SV \giaﬁﬁg bdsr&aaﬂlgezvaﬁncreased
OVﬁfe %Egeqqe%@5£? §Erx @glp i ntOTTa?blP g%ﬁﬁtﬁmgﬂ ef?zlbhﬁa g@é‘%ﬁd apcythen the
LIS éﬂtag F?n&éasle«ﬁ‘?o FEART Qhd ARhSR A%N0SHh Wi D6tHAG:t WO

catalysts In the two contacting zones in the presence
of Hydixegegte 1% therawedecoduat mad englyzdito detefthme RN, viscosity,

cant ng zones. were operated at di t .
deighip S0 G e R or R RIHBR OO tenE ARG Corggpt of metals in meta
saBOOt GEhdip gmagﬁa@mv@h@ i oAbl oML the B Was &t 12 1 and at 20.7 b

tenperature in the top contacting zone was 260 0C (500

AGRge \atltr&atfmdh@prdpymeagéihetcmd@rm cfserael shoersn hEGARAG, FIG. 18.

R SR B PR A Bl A P et

TAR8d ageduRbl Q1Bosity IiSiMives the TAK arldaHD Sisadsity & f tHe drfi® feed, while
bott om cont acti ng zone was 315 OC (600 OF); a ratio of

thenpBE eesety 06 thercmerie rredust was 1440 MfeE therdBleradnp)f the Aende feed.
(&Q t ot
A ST R B OB el 81 P35 e o o e

MUCRtsdntdd€and 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
waeemdespwroduct and gas. The crude product was PCT/US2004/042429

periodically analyzed to determ ne TAN and C5

hal t t A | t [
bR B A0t el &t A tFael Ph ool ESEhe fane
mé@R oF tie crﬁ!i&feeag Thé B&lfiGTcd8Rn{ SaHe Barde proiidtt Whs §0-80R8M the sulfur

a C5 asphaltenes content of 0.055 grams of C5
@éthafthé@é&epféfid gram of crude feed. The cr ude product

as pria LS 85, Sl et RIS b et such

thRed LHsvrthﬂfugﬁ il nbicadl ebne iTBRaleD dasnital t apesmpasd &Y process
of the crude product was at nost 71% of the C5

thaishas AT of & dn toriprodycercredeqrodusty il sienilarpeoperies) The ability to

sefe%mfa? h%ée%é%éﬁ%}pﬁaa& d ?cll gfgl:l] {1&3‘ }P { gg Véi{)g ggscéreater than

101t allewd the cbetactingd@otae beTlfﬁﬁfo'frﬁBH of vdsbels 6f ﬂ:d&cdﬂrs@zéliel'atwe to
was at nost,_10% of the TAN of the crude feed. A

commgeiglly graiiable wssels o smallarsvesssl Aizamycligw tha greatment of

dlﬁ v Eﬁﬁééglgudésco ?E ﬁg e@t i rddﬂct%ﬂ?ﬂgk Aot B2 Omstraints (for

I ng I rst IS Ca contacti ng

ememﬂrebﬁishmefadnlaiesbs 50 OC | ower than the cont acting

C(E’l%hﬁ? Eys'téinst J}ﬁi tﬁé HQ@I E’t@ %E@tthe rs%@taé M&cth& ﬁﬁeﬂ ;fl? 6. The crude

asphal t'enes content of the crude feed. Addition
feedbaring the podpertics listadtie Tablof/ indll@l £9 i iwas ndded|to sl tbB oﬁfhe reactor

d [ t
ol R AL e S ERD A heitip SO TeEbnFE ibe PisReIeh of
hydi6zch@b plodRed as&idy F&@mﬁt SIHEI W coRAEERY zddles LRR: (ﬁ{e%i&i at different
product from Exanple 20 was enhanced relativé to the

tem@a@mr%n of the total pot aSSI um and SOdI um cont ent - of

t he r t ive 1
const BB B b IR ERARLER Mk s BELRGRN Y was 11,
tefnpéraﬁﬁté: in By acmoémtaoaag m&s\uaisezisok?yc (Bf)u aF); @.ratils bfigyddogen to crude
first contacti ng one aI I ows

fe?féwas/ Ja@o an fnh e(lﬂ%ﬁCﬁBP g PERSSHRR V@ﬁ@ % Lds” psibr
Z)é?gg(;ﬁacﬁﬁ? c@ﬁJﬁ'BGM ﬁr{ﬁec‘b@t{b% 95nt§@ % ?@Ielte as%ll&&@ aI_r,]I'-IgV was 1

have a tendency to ynmers and
h't derpparatdee inahé baptophysitading ponpend 3 Eﬁs°®t60©c5’ﬂ5‘9 reeatio of hydrogen to

crRls b 64 NBS T SRBE G irEeRere Bt MO0 LT Bl

SUChT}feQ%PHfb@ﬁctté%nP@tHe%E&Mﬁ%oH%EQﬁ zada%md%%gmaﬁﬂcg@ﬁo the

the catal ysts, thereby increasi ng
gasétqaidy}diase an@eramn g theet gakilighidrphasmyepamatouy the tdthmlaptroducéwas

ti.on er the first gontactin one.
seBFteitiffp S pe Brogpeiab i AR OGF st SR pego SRl anatyzed to
deRriAYTAN ! Men&abaleyst and/or a catal yst of the
application (0.0001-5 grams or 0.02-4 3 ans of

cat ahyeregeyealuesdor the arapenifes pherude ngug ingrhgyringrihs omeare

AR LS  Bha SRR SRR S ar R e Piapenes gontent

of®.05BNE8mE bOOY Sphdnedper(ghBhof 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- 1600NMvnB
wo evosacwer i od of tinme. After sufficient reacti POT/AUBI0B4/042429

to produce the crude product, the crude product is

sep at ed fr e catal yst apd/ar residual ,crude 0
oD Gl bERo G dn Haa sSREndh e Fpa il VG gl G55 539% of

thERMI rcbﬁt@ﬂﬁ)f tf{él@anfd HAER1h AHIGLAIRY ] NFHE TANC GRS eﬂldzép%duct was
iron, nickel, and/or vanadi um content and a reduced C5

at amphbﬁ% ehths TN oEHe sradeaferd.eAtRsvalhe of }.§ @6 higheriwas maintained
d Fur t h r rmdl fications and alternative enbodi nents of
WARCH ects of the invention will be apparent to

t hosgs &dﬁhdﬂsﬁﬁed th Ek@ngled 6 bild Y0, 90vRio atﬁ‘rlsﬁ(uﬁiﬂﬁ§éds§ttb@’bontactmg
Accordingly, this description is to be construed

temnperaiare et iy S0SRI lgwaridan ghefeontagtieg [SmMEHIES0 ﬂe’a“@ﬁ‘PWg(m this case,
boltd &ﬁ Eo&ektlchdsetg hﬂancg ?he ehuétn)% oq %,r; %E@laltgl?& teg{ the crude product
carrying out £

nventi on.

relatied totthe Ct agphaltafes tb@ehtufand ¢mme fdgawn and descrl bed
herein are to be taken as exanpl es of enbodj nents.

El erfitkitéonsHy, reapeionaf shoaptaye ok mstals ip gty spi of drgaic acids was
enhaﬂcgghgiﬁ% @gnﬂ%dQSgﬁéraﬁ?éjdl%#eﬁhﬂs BF é)%n?ncd & REET ﬁlet‘ﬁc total
may be an

reverse certain features hé ITnvent i
potasyiumeandtsbﬂiiuzrm:brﬂtemﬂ epthedeantcl prodwat fromsExamylel 20 evas enhanced

reRHCioribe B CE O e i ol e el BRSO AL e ggoduct
frd}RExQﬁFl@'%d\%tﬁ B rd1 56y BSRRLE i8S fleh RG] ﬁ%ﬂ@d’t ik Qi lity for

departing fromthe spirit and scope of the invention
eaelsem&tkmabmtaﬁmedh}ePf\@llueovm ng claims.CLAI MS1. A

contgERs plsT SRS Ao OBRE R ZoH Aoyl ot g heh
mAEQHMGRi ghtlcBhpbusqQidiGkampbRl Cl AphHEkGRs hA® ofMEMAS salts of organic

product, wherein the crude product is aliquid mxture
actls) 8t e arendgnayotp fuma pobymersandder cosweundshavipgphysicall properties

of %ﬁﬁxgesgl {ﬁﬂ?&r sttl(:ﬂ_ﬁl\gs (2& e%lmlgf%agﬁmg aéd/o r%? af{?mgé Alof e?e of

Size dIS

coffpduads ap veer (ﬂd:rﬁlb@htafe AllovasuchRERpbiaINtE Oe Aerb@ved B fdre they plug
with at |east 60% of the total nunber of pores in the

angd 6pa thg eaéalmt@tth«?rdm frefeariag thedife opBresatatreansrating phhigher

o PR it FERRCR2RE (AR BT oo Daze2:

Exantple 2ht Cohtachgf g8 €hriide Feahaxdn @atalystsassuSinrthad bulkemetal

od q%gaé}f{sq %?AH% TAN Ca%fgm?é 95@:% §90% quq@&i lgfg'?‘lglgsalffmatalyst per

ION%Hiﬁ’sdonﬁé rudé feeﬁ?ﬁla meﬂhe ablhiRd pb Bukhd th}l‘%he crude feed

whierei n the TAN e crude product is at nost 50%
and treagted tund@othe follomtingrowtditicd®s tempetabud ANa teinge fiencu+ds °C (185-
. 3. The nmethad a d i,n cl m.1, wherein th
797 R0 re%surt e ne® Bl ator PR it ot & i Bec St B &l feed
of 3@ 1%@6/ NnPhn bR ﬁéflo& Bf 5191%/0 %ftcfr Rerideit x‘éﬁctfdﬂf%nﬁé H)qﬁoduce the

The nethod as clainmed in any of clains 1-3,

crumexredwi tthfecrwl@\p@ﬂucthe separsdisl oo el sstind ar reardgel crude feed
u3161gf segargtcl)oln apparatus sucrh as a%l’gar anc90r centrlf{)l;rge ff}?cr%rgde product may

have a changed TAN, iron, nickel, and/or vanadium content and a reduced Cs asphaltenes
content relative to the crude feed.

Further modifications and alternative embodiments of various aspects of the
invention will be apparent to those skilled in the art in view of this description.

Accordingly, this description is to be construed as illustrative only and is for the purpose
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5. The nethod as clained in any of clainms 1-4, wherein

the TAN of the crude feed is in a range fromO0.3 to
wQ@oegosiswne 0.4 to 10, or fromO0.5 to 5. 6. A nmep@DUSTIN4/042429

produci ng a crude product, conprising: contacting a

rude feed w .one or.nore catal ysts to.pro e.a . .
ot Fir kMot R % R gk S et et A thndpuion. 1tisto
bd iRlefstdbdan RS foRins o8 thd thvdiitiod sRowl MiEdatriBel eeiARek to be taken

0.101 MPa, the crude feed conprising one or nore

asagixraples wEembodigents. dleroends yrd metedals mpariecsubstituied fortbose
g IS BAL Tk bR RS Bt e

ofthe!Heeft@@tnaybé ofiladeddndependently, 0N WEuldBE epgdrk@ltd one skilled in
metal salts of one or nore qrganic acids, one or nore

the pi afteizaving the berafid of Gus descuptipnef the inysptiony ((ghaniges may be made
infd Aoty JRCHLU Ry AL de Pl SR b B ol G e
indérsiohiab dedceibedn the foltmdbgolajppas.e di aneter in a range

from90 Ato 180 A wth at |east 60% of the total

nunber of pores in the pore size distribution having a

pore diameter within 45 A of the nedi an pore dianeter,

wherein pore size distribution is as determ ned by

ASTM Met hod D4282; andcontrolling contacting

condi tions such that the crude product has a total

content of alkali netal, and al kaline-earth netal, in
netal salts of organic acids of at nost 90% of the
content of alkali nmetal, and al kaline-earth netal, in

netal salts of organic acids of the crude feed,
wherein content of alkali netal, and al kaline-earth
metal, in nmetal salts of organic acids of organic
acids is as determ ned by ASTM Met hod D1318. 7. The
method as clained in claim6, wherein the total
content of alkali netal, and alkaline-earth netal, in
metal salts of organic acids in the crude product is
at nost 50% at nost 10% or at nost 5% of the content
of alkali nmetal, and al kaline-earth netal, in netal
salts of organic acids in the crude feed. 8. The
method as clained in claim6, wherein the total
content of alkali netal, and alkaline-earth netal, in
netal salts of organic acids in the crude product is
in arange from1-80% 10-70% 20-60% or 30-50% of
the content of alkali netal, and al kaline-earth netal,
in nmetal salts of organic acids in the crude feed. 9.
The nethod as clainmed in any of clains 6-8, wherein

t he crude product has from 0. 0000001 grans to 0.00005
granms, from 0.0000003 grans to 0.00002 grams, or from
0. 000001 granms to 0.00001 grans of alkali netal, and
al kaline-earth nmetal, in netal salts of organic acids
per gram of crude product. 10. A nethod of producing a
crude product, conprising: contacting a crude feed

Wi th one or nore catalysts to produce a total product
that includes the crude product, wherein the crude
product is a liquid mxture at 25 0C and
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0.101 MPa, the crude feed having, per gram of crude
feed, a total Ni/V/Fe content of at |east 0.00002
wa@e@sweieand at | east one of the catal ysts havi POT/ERIIN®042429
size distribution with a nedian pore dianeter in a
range from90 A to 180 A ,wi | east 60% of the
total nunber of pores in Q\rxe size distribution
having a pore dianmeter within 45 A of the nedi an pore
di ameter, wherein pore size distribution is as
ldet b mictnd GyprodorimaveeHaRippdRg2comapitsiegnt r ol | i ng

cont [ L t-i . t rude product. ha
O F Ritaefi EPRAL ReaBpiToniB sl Hodth g ih taguc that
in€latdsané cratle pivduey; wilereired crutegiredutt Nia Bfur@nEaitceD5i°8 and
as determ ned by ASTM Met hod D5708. 11. The method as
0.} 1aMRa dhe grude gceh heging aetad peid pHmbry (MM Lo frasiil. 3 gind at least

, r 5 j - 0. . % at _nost
on a5 AL L bite Blre TR B BB b0 eI rane
frdre €0 Al 180hk, wieh frdeasa60%| cditheeidtal Aumber ¢ pbles iMies Rird size
.the Ni/V/IFe content of the crude gr oduct is in a range
distnBtion hsymg ampre dumess ViR 4o A iheowslisn Porredinmetgr. peherein pore
- Qf 5 Elqn- Fta% Laiyred in.any of
Slégjl dall%&rlrgutgc{r)l-Li %gs ag erlglédgb¥ é‘;&?lc\?}j/f e pr]%%zus?f kad;g per gram
of @ounulellipg odntattingfaoaditOndOODAR thyy @nde prodict®AOBT AN of at most

508 853 25 PLife “regerb IUBE T AN of SFPUPRLDY ATV hEtod

Dégt hod as clainmed in any of clainms 1-13, wherein the
catal yst having the pore size distribution conprises
2. one The methed apetlzimedfin olainCd| whersingthd 0'AN of the cReleipoatiuct is at most

S088 B et R S A PP ARoP e PRGrRe 8 T et hoa

3.as dfRini@Bod 4% dAimiedid dlaint ewBéBinthe TAA! & th bridd Ykdtict is in a-
the pore size distribution conprises in addition one

ragge frasn &-80e 28n1030.f 30000 "ot didrnd 08 obthe( TN pE theauids fred e,
4. andiQqL n?&ﬁocg 'S c{@féq%%%? %%cﬁaslm%fl -f,%e?egnit er'g%&og#h%ncrﬁge product

el ements. 1 as cl’al me n
is 11l sadange frohd).004hte 063, iroinh @.0p @ .2¢befieher0jte oM.t hin 35 A

or 25 A of the nedian pore dianeter. 17. The nethod as )
3. ¢l ailhedngthedasclamed ipangoficlams luh avherein theel HNef dhe grdefeed is
: [ i j 11 itional catalyst,
AP0 O R bt B e 2
6. di stA mbthod ofi pwidibing arvewtegmodht eodipaivinger of at | east

60 A, or.at |eas 80_.A. 18. The thod as clainmed in

cl ai t‘i‘%‘}ng\/ﬁw@l@? f’?e% SRRV gloé%ﬁ%gg?ééo RGHICER ‘iogg Prqsluct that
inchided e @84k Wolihet! Al |
e Yl PR Ixa Py IR 8631 Wand
0.198tMBa thescrofleafeed doinprising oné ocinaierakali metal sefits 0€bme dhmaore

or%lhycg eci(%gglgq clg(siné:rg %Q% %gggriﬁgplgtaf gag'%slao?tpi}g gr égpeeortgaru]ne}g aci:ias, the
crude feed having, per gram of crude feed, a total content of one or more alkali metal salts
of one or more organic acids, one or more alkaline-earth metal salts of one or more organic
acids, or mixtures thereof, of at least 0.00001 grams, and at least one of the catalysts
having a pore size distribution with a median pore diameter in a range from 90 A to 180 A,
with at least 60% of the total number of pores in the pore size distribution having a pore
diameter within 45 A of the median pore diameter, wherein pore size distribution is as
determined by ASTM Method D4282; and
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20. The nethod as clainmed in any of clains 1-19,

wherein contacting conprises contacting in the
w@er@sene) of a hydrogen source. 21. The met hodP@wsUS2004/042429

clainmed in any of clainms 1-20, wherein the nethod

further conprises conbining the crude product. wth

e Ui E e B € SR s Syt F SR RAHE S Scpifigontent of
alk8EReta® ah@aRaBndbARImeRL in Mol USER QT REHES a QB & NaR)E90% of the

by a nethod as clainmed in any of clains 1-21. 23. A
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erils Bt MR okt s 350 oo Sy S8 FmeiTsefs of
orgbﬂif: HEids 8Borg@ie hbids &chsiéteNRild Mt ASTIMDAEAEd DAL 18DSt
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me&t1epsyionatimbyt SASIMhbRbinest JPaldli mMéal, TbalkaliCcapthQAEL in metal
as clained in_claim23, wherein the TAN of the crude
saljp gHorgenic acigs imbserpledest at nost 0.1. 25. The crude
ro i . - A . [
5 OO B8 LIRS AP R g,
alkainaleatth nfcdgicin mealt ity oHbreaiic lacids in the @tudgrpasduct B9n a range from

18] 7RG 205t S Sh i b sastons of alkal Grspls e Falme-carth
mPhP et ALAR o? %ﬁ%/ F&e‘fcic&riﬁ“@ﬁeoéru&e{]fég& product: at |east
0. 001 of hyd t

gr ans rocar bons w a boiling range
9.di stTheoutthot abebineenn @by 0Cclames @80wh@emt the cridd pMéact lads from

o Dby S5 R B3 B S o

0.6006b0Rrd8A&10. 60009 Ly Hh 2oEalRdli A¥EI A6 BIRANSe-YiriH métal. in metal salts
boi i ng range distribution between 320 0C and 650 0C

ofrganid gids\pea grapy of qmude produel. pr oduct as cl ai nmed in any
f clai -26,.. wherein th rude product al so has at

16 o A BB P et Sl R BB Sl o poy
gr ando@tactingl 6l erude GebdGhith viesrahbrewialiitsso @koduc€ k @dtal%ﬂ@duct that .
vanadi um are as deterninedagé ASTM Met hod D5708. 28. A

inghadesghie erudppeduet Hheteinihs seidearodist isipdiquidastiregt £ &L and

I 1.¢al. s, ri. S p Y
00 KA SR e B0 b SRR Eh LDk RSP Qo of
le22 0 D002 GramEhandrat ldasibresofchedatagsts havdh@a poi28izewha@riBution with a
the processing conprises distilling the crude product
mefHan Rere S aRier 1A AT SR 98@‘\ © ](ﬁo_s‘{;i Wilygidegst §@oiqf e total number
of?a%res-ﬂi‘ ﬁle;%&@ Qe éétrfb'uﬁbﬁfﬁ&’ﬁh%a gb&l dBEnér Aihin%s ABLHRHedian
he processing conprises hydrotreating.
pore diameter, wherein pore size distribution is as determined by ASTM Method D4282;

and

controlling contactipg 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.
11. The method as claimed in claim 10, wherein the Ni/V/Fe content of the crude
product is at most 50%, at most 10%, at most 5%, or at most 3% of the Ni/V/Fe content of
the crude feed.
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12. The method as claimed in claim 10, wherein the Ni/V/Fe content of the crude
product is in a range from 1-80%, 10-70%, 20-60%, or 30-50% of the Ni/V/Fe of the crude
feed.
13.  The method as claimed in any of claims 10-12, wherein the crude product has, per
gram of crude product, from 0.0000001 grams to 0.00005 grams, from 0.0000005 grams to
0.00001 grams, or from 0.000001 grams to 0.000005 grams of Ni/V/Fe.
14.  The method as claimed in any of claims 1-13, wherein the catalyst having the pore
size distribution comprises one or more metals from Columns 5-10 of the Periodic Table,
one or more compounds of one or more Columns 5-10 metals, and/or mixtures thereof.
15. The method as claimed in claim 14, 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.
16.  The method of as claimed in any of claims 1-15, wherein the pore diameter is
within 35 A or 25 A of the median pore diameter.
17.  The method as claimed in any of claims 1-16, wherein the one or more catalysts
comprise in addition an additional ccatalyst, the additional catalyst having a pore size
distribution with a median pore diameter of at least 60 A, or at least 180 A.
18. The method as claimed in claim 17, wherein contacting comprises contacting the
crude feed with the catalyst subsequent to contacting the crude feed with the additional
catalyst.
19. The method as claimed in any of claims 1-18, wherein the crude feed is contacted
in a contacting zone that is on or coupled to an offshore facility.
20.  The method as claimed in any of claims 1-19, wherein contacting comprises
contacting in the presence of a hydrogen source.
21. The method as claimed in any of claims 1-20, 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.
22. A crude product obtainable by a method as claimed in any of claims 1-21.
23. A crude product, wherein the crude product has, per gram of crude product:

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; and

at least 0.2 grams of residue, as determined by ASTM Method D5307; and
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the crude product has a total acid number (TAN) of at most 0.5, as determined by
ASTM Method D664.
24.  The crude product as claimed in claim 23, wherein the TAN of the crude product is
at most 0.3 or at most 0.1.
25.  The crude product as claimed in claims 23 or 24, wherein the crude product also
has, per gram of crude product, a total nitrogen content of at least 0.01 grams, as
determined by ASTM Method D5762.
26.  The crude product as claimed in any of claims 23-25, wherein the crude product
also has, per gram of crude product: at least 0.001 grams of hydrocarbons with a boiling
range distribution between 95 °C and 260 °C at 0.101 MPa; at least 0.001 grams of
hydrocarbons with a boiling range distribution between 260 °C and 320 °C at 0.101 MPa;
and at least 0.001 grams of hydrocarbons with a boiling range distribution between 320 °C
and 650 °C at 0.101 MPa.
27.  The crude product as claimed in any of claims 23-26, wherein the crude product
also has at most 0.00005 grams of total nickel and vanadium per gram of crude product,
wherein weights of nickel and vanadium are as determined by ASTM Method D5708..
28. A method of producing transportation fuel, heating fuel, lubricants, or chemicals,
comprising processing a crude product or a blend as claimed in any of claims 22-27."
29.  The method as claimed in claim 28, wherein the processing comprises distilling the
crude product or the blend into one or more distillate fractions.
30.  The method as claimed in claims 28 or 29, wherein the processing comprises

hydrotreating.
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