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WD 2005/ 066311 1 PCT/ US2004/ 042225 SYSTEMS, METHODS,
AND CATALYSTS FOR PRODUCI NG A CRUDE PRODUCT FI ELD OF
THE }E}NVENTI ON 5 The present hnvention general l}é
WQ gji50ges1] systens, methods, and catalysts f oFCT/US2004/042225
treating crude feed, and to conpositions that can be
PSYEIIEMSYMETHODS, AYBICATAL YSTS FOR PRODUQINIG/AICRUDE
More particularly, certaiprepwdirnents descri bed
herein relate to systens, nethods, and catal ysts for
conversion of a crude feed to a total product, wherein
FIELD OPEHEINMENTIONCI udes a crude product that is a

[iqud mxtyre at 25 C and,Q. 101 MPa.10 and has one or
ror A BB PESEHMEROR $EnePEY Bl B P e, FHGoR, SpfgNATSH for

treég% %ﬁq&(&}gﬁs E&ﬁﬁpﬁ{iﬁ%%a&faﬂ% SRded BESCRIB Ry RIGF

udes at have one Or nore unsui ta | e ]
mefirodp caridi catalyshsat Mdre paoticudarlyo wertdis embodissentsodestitbed herein relate to

econom cal ly transported, or. prpcesse Sin ' .
syeG, G htednct oA o GobuPtioR BhA GRS Teetao Adpial pragugtwherein
thet3ta] oARELIANLAANF Al BIOBucr (MRS AMAIGRALS BtIPIC BRI 0.101 MPa
andibaschneomrieore propendes tiuft atehehapgedislative do theirespgotive prgpeity of the

rudes with a relatively high TAN may contribute to
cr”@ﬁ?‘?%si on of metal conponents during transporting

DESCRIFTION GPREIAPED ARY di sadvant aged crudes.
— Renoval of_acldic conponents from di sadvant aged crudes

may Coales tivas heee etecorimee|upswitable propettingthatdeinet allow the crudes to

conponen Wt h, var | .
be ETPREFRN rallbcdielf bt ASePer flpe R GhaGHFfbitives, aro commonly
refrii@®Re “HRbd@htpad ciudes’t. and/ or processing equi prent.

The _use of corrosion-resjstant netal often invg]ves

si gRrsadvaniaged opedes anay-ipelude pgidic copwpopents that contribute to the total -

s GTAPY TRl DRGSR, high TAN

mayRyniributel tu eordsdon bPmetdll campommisoduringliranspoatisg bmd/@Sprocessing of
dj,sadvant aged, crudes before . transporti nd/ or

theysligaEadrerg coRdoen RO aLRLAFICiG EHPRoFabLom it yRbiagsd crudes may

inv%Wezf%ﬁﬁH&ll& ARhfpA A Sadi®BY cHRPSkdnySlvith ik GifstbaSEy uggeeﬁately,

used to process the crudes "and/or the quality o

coposiaivrEsHtapt oetadsemay bousadia tensphratioDeguipmenit aagéy processing

crudes.often contain rel atjve i gh | evel.s
cafitabidh, dhe o5 Af Fttmion Bt el oo Fh e op expense, and
thud] the LSt coRdGiofNBaREhtMBethDinlek ARSE eBﬁipﬁeﬂd By RétARAERSitable.
using 30 conventional facilities. sadvant aged crudes

Angfhteemleﬂn@dttg hlnil:bit errresien gy yehi additionedcorresion inhibitors to
s P {4y R P bEASGR 1 SRR BRI e,

The dxes R rokiba tAhibifors iyl g htdvel V¥R Opifmethiked to process the crudes
PCT/ US2004/ Q42225 2 Di sadvantaged crudes may i ncl ude

and/ey the Qudity oh prpdustvpredusedfromdhe crudsht ani nant s,
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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for exanple, nickel, vanadium and/or iron. During

processi ng of such crudes, netal contam nants and/or

Qmpounds of netal contam nants, may deposit on
Wéﬁ&%@&@‘bf the catalyst or_in the void vol ungcgfuslzp{gmmzs

catal yst. Such deposits may“cause a decline in the 5

act iDfsddyasthgdd GuddimaymkludCRUA VERY high aRontl SFmél@Rtaminants,

on catal yst “surfaces "at a rapid rate durl n processi ng
for@b:ﬂ@ph@adﬂkﬂh sadivr.ads %ymg@r@@gslngo gich crudes, metal
ener the ca

col BTR Tt GrPoR 'ﬂ‘fwﬂgch“’fa bl B CRLRLEh a ity of e

taRgesah Ad wold RBMnR) cﬁnhéibams:sts I$uck Hepasat mdytcpuefa ddifine in the
cat gﬁyst and/ or cause the catalyst to deteriorate. 10

actiiityafbtheatgfasl. crudes may include netals in netal salts

o PTEBS A  BoF R GEHEL s APTF g rocesng

of disadvanBiged ¥Ridea! It YnayRa0at K rsainAé grctumibythortvity vfigsatalyst
by convent| onal ocesses, for exanple, desalti ngl
#Elsg terppesaiiEes aseddwing IegeneE iR e lag diminish

the'sa;éflt prgm P st GE2365 MBI Pk Acferl gt &1 15

orgai c aci S are pre ontrast to

ni c mkadamdaWrnddasmawnhclaae ineprlcial thgtal swpof otganmeamdsr{ﬁ)r
external surface of the catal

exaipple calpiurg, poiassium and{er ypdipm ﬁ\é@%ﬂ%m aeéfléﬂﬁhgf oygpRjic a¢ids are

r r
%ﬁﬁ%ﬁﬁ%ﬁ?@ﬁﬁxﬁﬁﬁﬁ t%ﬁ%&xc%@‘bﬁgﬁghg%ggg;ﬁtﬂrg%%é fo¥ example,
desattmgamﬂfmrat:sl,wéshmgexarrpl e, netals in netal salts of
organi c acids,, at the top.of the.c

| b o
en ERRsEpS s npaissron it EBional Piobetes Bhep mptabtja metal
sllHF QUMb 8 e B c@ﬁﬁ‘-agpwa&eyaﬁa Yehalitin, SN Wplcally

eover, he netals in netal salts of organic
depositasanthy extamnsbsurfase of theetalyssmaesals dn metal aal;ssqurgamc acids may

_‘

deggsRatsRra o Y R PRt G RR ot B arty at the top of

thedﬂafa@ﬁb&’ Bed. aPBsldepobit 65 coMtdrhinaiits 085y @insie thetdls i imetdl salts of
| east 002 grans of ox% gen per._gram of di sadvant aged
&

OY%M@éldﬁa%t tbﬁmmffﬂ@q- catalpH | %emﬂimswtﬁe@@gmgase jw pressure drop
S8 Bof 4050 SABAM e SAIATHEE LR, e el n ol

salﬁ)bﬁrmpgamc deddsangys canel fapid deactigationrofedtabystsoxi dat i on of
al cghol s, and/or_  acids L&/msd by oxidation gf ethers)
t haDisaruanipged; ydes mMay RGHR eEARIS YRR qonaRaUBdS. ¢ Fraenent

facBHls Aat ?ﬁ% e S RAEAG AN GHR Rt &1 RbntShY dFA¥least 0.002 grams

process cause”plugging in transportation
of bxiypesn peSgraii ﬁaﬂsadnﬁrﬂmd ceudedray erpuiter problentsydiringemocessing.

defici ent hydroc e roce33|n of . hydr.qgen ., .
Orghdid BRAD YA ia: BOHLheA {Ur DB o ces i e folth JEeHeT Oxidation
corﬁ%sat 9 ar eﬁﬁﬂﬁé Aekdhed 8680t &1&’sefoﬁﬁg&9y oﬁﬂhﬁdn%’f AEdnbld, hind/or

t ea ragmants resulting fromcrack |ng
acigy formed by oardatlpm ofiefbers) thayete difpoult toorempwe frogn the treated crude

rocessin t.ypi call nvol ves t,he
i SHelshBlindst By Pet SRS RSB sSiNg and g bludBing in
traﬁ%_r n pgat urated fragnments WO 2005/ 066311
[ U82004/ 042225 3 fromform ng coke. Hydrogen is
c os Diispdvantaged doades aray/ineludsoleytdrggenaleficintyydrocarbons. When

processmgrmf%ydro gen deficient hydrocarbons, consistent quantities of hydrogen

generally need to be added, particularly if unsaturated fragments resulting from cracking
processes are produced. Hydrogenation during processing, which typically involves the
use of an active hydrogenation catalyst, may be needed to inhibit unsaturated fragments
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facilities. D sadvantaged crudes also tend to exhibit
instability during processing in conventional
facilities. Crude instability tends to result _in bhas
Wgéﬁﬁpﬁ?ﬂbn of conponents 53dur| ng processi nngﬁ'&%aPM 42225
formati on of undesirable by-products (for exanple,
frony thrpsiRNcokey Hyddegen'ig testly tapebduas hedioréostly dejransport to treatment
Conventi onal processes often lack the ability to
faQé Ta%ge a selected property in a disadvantaged crude

' e G diis AaRBhd lo AIRIDIRpAKPELifE RS,
coftventions dacilifiése rCiude ﬁlstdbdlty lnanlds tcyresnit iDplsaise sefaratiomt df womponents

reduce TAN in a d| sadva |Ie at th ar&?
dugipgprocessing andierdPrpationg Bk pROULS Hiog il ogen
suﬂfde éthalaﬂ?g%ggﬂa?ﬁé&a(such as sul fur or netal

cont am nan i sadvant aged crude. Sone
pr oGravestional piovgssesofiem Indlethe uhility to dfange adelested progerty in a

addl ng uent to dj sadvant aged.crygdes to [.ower the
ECq eride it bR BB PG, ARAPEIA AL PR e

mﬁh@ﬁ%@p LAKRY HRF eR&hHIk SHnvAn ésH@erﬁenrlﬁc\ﬂ@ﬂ&@rablhtyto
gener

y I ncreases costs of treat| ng di sadvant aged
significaetly thdace FADh adisadvantaget ¢rudawhile,ct the samer tiae,anly changing
costs fo han%&e t he i sadvant ed cru es. &%‘(_jltlon of
by °§‘é‘?¢ CONRPS AF SR €6
co }sﬁlghc:the(iﬁﬁﬁeﬁﬁ% edlcaide 1 ty of such crude. U. S
Patent 6,547, 9 to Sudhakar et al.; 6,277,269 to
Mey @omealm@ssqs fopisoeisg ixopality of andeingindgiadding a diluent to

o S B oS A
dls-Eﬂ?eﬁM%d ploRitiss, 20Ty Sihient Bbwever] gétrdlycihcihses costs of treating

describe various processes, 'systens, and catalysts for

" dippdvantased stpdes duete ﬂlﬁ-’ﬁ@%ﬂ%@h@@b@aﬂ ordpereased cogts dp handle the

dlﬁ%laxse@,kagga%nfq‘zl ng@%%%l &t dgggfggg ga}os a%ﬁmyéae;aﬁ)agrmaw &Y Some

sithong déaieaﬁr ﬂkﬁlﬁfyﬁofsath émdé h above. 25 In sum

di d d h ] i b
o30S W Nosy 630857 Sidhiaaef 316 IR 268 foevegs et .
6 da%fzg:@@&&éﬂaeté%apf@m% 'e@gl 14 684 o¥Mo B@Ménoa afl:
ency to consdma re atIV | ar ge armunts of

5,807 i66 de Mrathte e1gl.s 5,841,680t Traéhth et alyradd S, 8541384 to Tanaka et al.,

degﬁqggg%é%ls@g%%g%@ 3 at| Fat%lygﬁ%qé%ongq%ggg aﬁléles The processes,
syﬁérﬁé”&h& %ﬁtht&sﬂ%%ﬂ%ﬁ%ﬂﬁ@é ts, RNwverS ARV elinniadbplicability

metals in netal salts of 3 ﬁ:jganlc ac:lds and/ or
S¢

becaugaof mawv@@ﬁ tesbnisel prablemsseiciorthabpes-ti es tend to
T T T TR e -

relg@el £RSRA Q9! aﬁie)i&éndglté BecoRicOGREH1 MG tR@tmeniddralor a tendency to
i ncreased usage of hydrogen during treatpent. Thus,

conwmmlagvglyéargn amogaisof Br&esen duringdreatant).cQthen uadesiable

pr%pg d g\r{xgc feyl%;a%gglga{gg? 5\?819& oﬁ% g%abﬁ% &h%cﬁfeg;ts (g ()jga.m%)le
resiuel ox‘é&@ﬁl@,%&ﬁ@%ﬂerﬁ@ﬂ?ny%&%dﬂ@ﬁﬁ&lts Anétalsén metal salts of

desi rabl e ropert.ies. There is also a si gni fi cant
organiasidsc angier Qrgae oEygenfeawopgds). Such properties tend to cause problems

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

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

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

W@E@%@@@hf(:t | vel y changl ng other properties | 35%3%52004/042225

aged crude. SUMVARY OF THE | NVENTI
I nventions described herein generally relate to |
mory Ssiable prepdioels Fheek isalsl amgrifitant ecenomic and tachnicakbneed for

crude feed to a total roduct co i sing a crude ..
syt mesth iy oF coEAREts BRIt e i IEB oL disadvantaged
\ﬁgpg&% tHRE hRIpBrtR e ddtieddedrade
cn%%%vhéfg%p s-%ét[%glﬁg t g{lé]ﬁgge ngl\qugl cg%}lﬁati gﬁ%dto%
SUMNMPRYOE THEINVENHEIQN conpositions can be obtai ned

et U el e B 08 SR s
cmgsfe?ﬁ&f bfa EﬁﬂF fded't0 Q:tom%ﬁﬁ&tcbﬂ%r@in raUgedd froduitiabl, iaReme

nore catalysts to produce a tota roduct that
embbdinkhess noh-cendemsabde gaso doventionsdesstihed heseipralwegepetpiiiygelate to

compedspp bt W o iRt oot iy Ui, S0 EBgions an
betoB%jxfeﬂttgl asﬁiggw %gtaas FdPRERodSideriBidHidréiaut i on with a
nedl an ore | a

ter in a range from90 A to.180 A |,
Wi t Mhatinvention padvidiasoéthod ef preduging asiisle psedysh comprising:

the.pore gize.di.stribution hayi r ' .
cobpEiich e SR Rl B a bRttt ncudes
thSérale Hlodhiét RHbleRithl endle pleduRt 18 Aibghid BixtARTAY25EChad 0.101 MPa,

D4282; and controlling contacting conditions such that
the ¢rade foed davipg edieN of stleast fdhand ableastone obhs catalyskhaypyg a pore

.of .the crude fee J | L) :
SRR o Bt B OO AG0 ittt
60755106 tthl Ry of peresirCthe @oresizeddisitibudamiaving mgore diameter
contacting a crude feed wth one or nor .c%talﬁsts&eg ined
wifhin b deofibe Bedianmooe iamelsiaVherAEIRRER 82 fifEuigh s & determine
y ’ kA, iflg dohdRidnk GHEHORE dhb ehel
B e T e
préduct Bassd TANSE anmdgem of tiee "ﬁﬁNtdf e‘téepcauést iesd,svghqvinn'gAH 1? as
ore size _distri with a median pore dianmeter o
delgpmineddy @fMSMa@Oaﬁéam ned by ASTM Method 25 D4282,
and a6, cidh Wib preViEh nb@od %F ﬁro%lhéigg dicside frodid@comprising:

havi ng, per gramof catalyst, from 0.0001 grans to .
cofitabiingya erude fexkl: withoonehotanons catatisstsdp preshise gietabpreduehthat includes

, | t ed i aht.. of. d
to R PR B TS et ot i i R 28 i 0.101 Mpe,
th€ &ﬂtﬁé géga/rhayﬁlg%hrmaﬁ at Rast@31 A lepsiame of tHeastadyst¥vig apore size
nos % o

he TAN of the crude feed, wherein. T IS
distsbutimewith aseedian preTiiamstar of asss 907 wﬁetennwatbwé%m Method
0 vi de ' h 0 ' .
DR s g 1 Bty iR BTt BePE A catalyst, from
0.60013dr¥&S o 0.08 praAsi sl fhdemim ey aiort naflybdealmbempounds,
t he crude product, wherein the crude product

calaulpieciesriveighira reqlybdenime apmixtytss thapsel W@Pbﬁ’@a@@@aﬁ%
co%@iéib?lg %%hﬁlgl;[] St?é critfle g%ﬂﬁ{:thlgs 3TAN of erﬁﬁé'f‘ 9088 oPthe AANS the crude

one e catalysts having a pore

fesd, Aehefiis TNt ds @Btewhnined dy e8I Mpihoé Dficdet er of at
least 180 A, WD 2005/ 066311 PCT/ L@ﬁo,om 042225 5.as_ ..
det ¥ inventiop algmvovdeswmethed 95 produging Rerids EPJUSL, comprising:

corﬂ%\é{iﬂgq a tcHEle ROUEwith e Sl bte cg‘céﬁ}irs?snto produce a total product that includes
the crude product, wherein the crude product is a liquid mixture at 25°C and 0.101 MPa,

the crude feed having a TAN of at least 0.3, as determined by ASTM D664, at least one of
the catalysts having a pore size distribution with a median pore diameter of at least 180 A,
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conprising one or nore netals from Colum 6 of the
Peri odi c Table, one or nore conpounds of one or nore

om Col umm 6 of the Periodic Tabl e,
Wﬂ?éﬁbﬁ@ﬁ thereof; and controlling contacting g PCTIUS2004/042225
condi tions such that the crdde product has a TAN of at
as dete@ihe PBYASTM MetHiND4282, bnd theuxa‘.&tlfae hdvmgﬂmrpmﬂ sizaRistribution

det d ST ti
COTPE g PO PRIBGHBISH b8 98 it Stod LRYIG, R ot Pore
coﬁiﬁ«?ﬂ\rdb %F Bk or L8R AShIs bR (E)!dh%? 6 e et MirfolicOTd L) lor Wik@ires
ysts to produce a total

product that incl udes
thetdm@ andwd»ﬁtrpnmgwontacmcmdmmh euclr thatthp cowlgprodust has a TAN of at

e s thentiioctia cie TebdovRet TAN ted Gotrrinl B ATy Metod

Déwt hod D664, and at | east one of the catal ysts
conprises: (a) one or nore netals from Colum 6 of the
Per Thelinventiahlso pravides a methed efproduciog a eruds prodct, gpmprising:

e TSR B P a5l Ul foTEPkal gt mcues

the(eph &&t,%hér@ﬁ RS Efuas pfbduIﬁ'@'aQJquﬂﬁﬁmﬁﬁrc@ 26 °C and 0.101 MPa,
conpounds of one or nore nmetals from Colum 10 of the

thereudedfged haing TANeof addeast .8.ascdeterminasthy AGEM Method; Dﬁf& and at

| f
B o5 15 <ot S ins el e OB sRerade frof CBlugpe B ok B8 Periodc
Table $rRrinishe @BMPbind3RT ofiel 6N mioheinetaldfeorarColemp 6 ted Péﬁi‘ﬁhc

a TAN of at nost 90% of the TAN of the crude f ee
Tablacoranixturppthereof;and fb) enerrmaere metals fiome t%‘@f?the Pewdodic

Taiejln V%%Ecir%@or% cgﬁlpeﬁﬁﬁé' o‘i%éﬁ QC i n%J‘ﬁtgtag% ﬁgxﬁgéﬂglgrhﬂg .Li%ﬁlodlc
Table eoﬂﬁmﬂﬁ&@ﬂﬁﬁbﬁ,l amdtv\ﬂnet'ein pmaslarcratia of tital Cqlman dﬁtmtttﬂatb total
i ncl udes _ .the cr udgopr oduct erei gﬁt he cr. udeel[i)c!}oduct

Colunn,6 medal igiing sapgs Hos | 95! Uxand, gorgro]. Romp-such that
the! c?.?&i] Q/?atﬁhdt Bada TAN Qfat"ﬁ? %t%%t(%fqh@TA@ﬂgfthQ eridE el wiBlef TAN
cata

st's conprising irst catalyst, the first
1sasahtelrmntedlbgr\A$ﬂjMMeﬂlogDﬁﬁéof first catalyst, from

AT BTN T W AT TN AN E R —

coﬁ@ét}i‘lg‘{{hq'ﬁd@fee&’ REthQUne B0 foréBhtalystsité ﬁfﬁdﬁé’é #{Bialfiar&iuct fiat includes

Peri odic Table, calculated as™ weight of netal
therrrnde product rehesein theprud¢ prodacisis ediquicaizanpat 25 £6 @nd 0.101 MPa,

e ed B Ang 8 AN feast B3 o AR o REALAIRHE i fbrision: o
a f@st@htalyish ehd Brst Oathlgst habing, pa@amrofmeamm dionsl0.0001 @&06

or nore netals from Col um of the Periodic Tabl e,
gragsl afuPng erdners maaly ﬁlwnb€0}\!etlta$ of the Perigdigrlable; arg @Fonore

R e
welghe ofithaﬁht, or esigiurasteredf) ald\tb)iaseasndiaitaysy) the dedo;ad ASTlYst having,
Met hod D664. The i nvent| on al so _provides a S
perspARfiseGand catabieh Leaﬁgsl ?(e)an@rvé' 1 Qe TedAlS reth Colpma 6 of
the PEBATE Pabtd, oh6r 51% é r i g? %%&re frﬁ%ﬂg ﬁ‘éﬁi@@l‘clﬁﬁ% of the

of one or rnore eri odi c

reTal kg e e
av
confpgiimg eandigapesiichghat the ¢rude proguat hgs 3 P%M@?@Qi’/m the TAN of

theRldeHe B HerSiHARY Is as determined by ASTM Method D664.

The invention also provides a catalyst composition, comprising: (a) one or more

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

metals from Column 5 of the Periodic Table, or mixtures thereof; (b) a support material
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material, as determ ned by x-ray diffraction; and

wherein the catal yst has a pore size distribution

with a nedian pore dianeter of at |east 230 A
WOH90RS3Ld by ASTM Method D4282. 5 The venPCbsipusgen2s

provi des a catal yst conposition, conprising: (a) one

havihg H¥Heta aliBfiRd content of fdeastr0. 1Grahs dfitheBeturnitiapel ghalmeof support
one or nore conpounds

| . _aof one o re .metals from .
mafgsial, #a deterningd &Y ptay cﬂ%?@‘g ngf% the o R S1ze
dis tisn%&iﬁP%gdigBESfa oA ey SIPALeddetiHriiRedASTM

of at l'eas . rams o? theta al um na per gram of
Meshtoo4282. nat erial, as determ ned by x-ray diffraction;

and_wherein the catal yst has a pore.size 10.

di sThe Bention alse Broxides aicailyshromRsitinn SomBrsing: (Aons or more
mefitfr @ﬁuﬁﬁ%e&fﬂn@ Pehidtc TabiM orléR htite PArBSundbidE one or more

I'nvention al'so provides a catal yst conposition, i
metdyfomsColgmn(60f the BerivdicBatde, oranizhges thereofdblasuppoymaterial

i o S il P S BB B g
alTO6 Qetdhhited GREdBRorE afd whbRid theRefalyatlhas al@lie Gize

rxolgg
one ‘or nore cor?'goun s of one or nore netals from
distithution véthod mietiien poer digmipter afaslenst 330 Ai sadataminadknedFTM

b port material having a theta al um na content
Me&‘?‘?’daﬁ'@@st 0.1 grans of theta al um na per gram of

SUPARE invERtis AR provided alcaialisheshposition, @ymp#Hsihifr (aFbriest; more
and wherein the catal yst has a pore size distribution
metals from Geluinard pfshe Perivdierdeble, ase ammare gempowpls f oge or more

o O AT B BA - B 50 ol g e

Pefi6UIB TableZorie ruRGe chmpbiiis@iene br motemelsafremGoldmn Giof the

s_‘;gport/rretal m xture, wherein the  sypport
- Peripdie

! . onpri ses
Tableuon mixtursh thepes () 2 sunpertgpaterial |agtheta aluniina content

o PR,y 8l 9 O e d ORI il o

diffre¢tirs ahd odrefehl theratalysf hdshepoPe size distribiiloh evithor median pore

i xt th : t treating.t h | uni
AR5 e ) R 2P0 e AT ined oY AR ActbeT D262 Teast "a00
C  gnd i Rhabnglsb pf‘ovi&eéta%étﬁédh oﬂﬁsnglgiﬂg h bRaBat abmpiisii@s

a pore size distribution wth a i an pore dianeter ]
combindnig a Suppett wAilDouk, orasord enctalsionformnsupsmtinnial aizture, wherein the
D4282. The jnventipn also provides.a h f. .
SRR SR A N B, SR A G147 OF 8 RAIRIA SIS 9B P more
metilé FoRColBfinnPéEhEPERbdiC TRbIE B 6* nSdtR REMpbIRIsAIf one or more
m xture, wherein the 30 support conprises theta

metdlgfromeColama efthe Pererdie Talble; aranixiires thereofihertsrening the theta

or. nore nmetals from Col um f ot hQgh. ¢ T
R e e N R
catlyst) Whefei®ihel dagalf3€ hagtipere Tiab distritntioniwith ardiahporodiameter of at
heat treating the theta alum na support/metal mxture

leagt 239 e&ﬁgbﬁ%ﬁméneflbyfxgﬂvﬁ/l‘ég@pdmsg;; and formng the VO
20054066311 , .
oo TSR T AR AR G bafBheh Koot B Blidne

comBii@Na RPpRridiitiBhes Mbre aletall &afotm23@pPort/ateial etigturs, vérein the

by ASTM Met hod D4282. "
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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The invention also provides a nmethod of producing a
crude product, conprising: contacting a crude feed

whi2bddga10r nore catalysts to produce a total hiPgis6ds/eszzas
that includes 5 the crude product, wherein the crude

roduct i.S aIr m xture C and. 0.101 MPa,
catalyiyh VheER Efslzsrﬁrteg%qonoweh 2 et giagieter of at
lea%{zéogﬁ &3& KS’Pﬂm{eﬁﬁfd%@zsée di stribution with
I an ore ter of at |least 180 A, as

det él?‘lmm@mbr;r alﬁS"ﬁMvmmmndthﬁ)d ﬁBﬁr;odamdg amd@raﬁw,t comprising:
having th ore .si ze distribu S|n t .
coR P ACTIg o0 P e O S TP GHIEP B ABTgfuchshat includes
thf?&ﬁﬁ@ﬁr; gﬁs% € cRide PRé ot R mﬁuele& 287€ £id 0.101 MPa,

6 of the riodi c Tabl e,
mmmdm feed haviag adeN aﬁ dt least 0t3; ot Reasigane of t}ao:ratalwsts hawng a pore size

01I:}t|o S su that theﬁirgfrgtﬁﬁ%é?g@& has a TA f&ﬁq@’l

M&ﬁo&jlﬁgﬁﬁinaﬁ& %e%ﬁ,?& !}{h%g R d6 Side diE&ﬂ)dtib‘ﬂ%hi @u@ltﬁaa alumina

provi des ‘a nmet hod of producing a crude product,
and ongof mpmgnetal;sdima €olurgn & of Lbyglbrbéedl‘ ahile, long o more mmnounds of

onf P atemgelsan G ge B kes oA TAHE i or

coRirSIHHE Eon wtt&]g%ﬁdmﬁs SUcHABat FROEHIB4 plodust Hak @UF AN 6 3t mr)ﬁ 90% of
at 25 C and 101 MPa, the crude feed having a TAN of

the;TANeofdhe grude faeHewhereindBANde @ determinediby BT a6 Metlnsd BHS4.

o e oG S A5k s D o 61 g

cofitadttng Aératl¢ fded twithondl drimare I’d&tdlﬁﬁ iR ﬁieq:resﬂnaﬂﬁf ghydrbgeat source to
| east 90 A, ~as deternined by ASTM Met hod, D4282;, and

- predyee péotal nrgdtm tha inckedes thy ewrpﬂ%swwewe@a egide prpduct is a

%@ﬂmﬁf\? d‘ﬁﬁioi’g}ﬂd‘# %e% é a AR bt 1e§sQ%>3 the
e cru eed an 0 reduce a content
cnale feedaving axoxygen canvemsti of| rahlgasttﬂd]ﬁﬂd lgmins efictygeh aer gmm of crude,
crud roduct an, oxygen content .most, . 90%
feqdand. sﬂg@%@ﬂ? Ftalyp HREng 2 paEE e Sﬂﬁaﬁsf’%"ﬂtbﬁw‘rﬁ%‘l pore
didtRetEleIrat [ &yasﬂa%%m 'B?%@ﬁﬁ‘Meth@H H2BY IR GRRbERE

Is as determ ned by ASTM Met hod E385. 25 The invention
coplastingxonditives tmdmdiﬁe&lN@clpﬂmwcrcnql@mdm bapa dadtef at most

sofigihs ThEPotym e Serch o F A eient hE e ofdcitaining

cofnpBuids'$déh haPde ‘éi'udegﬂ&hﬁt Rast dh&) geﬁi EoRERBEat most % of the
liquid mxture at 25 C and I\/Pa the crude feed

oxkigeri eegtent afike srudgtfeqde wberetn IAI\blﬁ@s deterrained by S Tavl Method D664,

atal ysts, h at | east
anf BE R bR ol Serchihed B AT MAGY K3hs. 51| 22!
t he T8Q iMehtiow hiso pafvides aGhc@hed oNEbEuGE R otiide ?Jr@tfucﬂ Rem@fising:
nmore netals fromColum 6 of the Perjodic Tab

coptasting atrade feed wathyme asmare paRlysis to producs egotrlrr%?@w that includes
theaﬂ‘gdecr%ﬂﬁ &l +vh£}9m o BlAg %raaqcﬁg 34 hi&ﬂmt&rlé%@ 25 B@ty,a 0,101 MPa,
I qui ut 3060 i'S

space ve [acti ng zone

theourade fedd hhhfmg aH\ZXN bhst leasudd, alldx!:tl]ﬁztst hr&Sofdhé' Adtalybts dhiving, per
most 90% of the TAN of the crude feed,, wherejn TAN,isS
grags ofieatalyst atdersh(- 08k pramuatners waBere myatals fios: 695@1@6 of the

PeP &'tI ﬁ kfgglgoc%e Z%ﬁ co gerﬁr‘fds d)?ﬁﬁ@ I)f &%{eaﬂng%lnsr%@isi:%génﬁ‘é of the

of producing cru rod
Pefiodit Tablen¢aleulsted dewé@hﬂoﬂméthl onmixtiregtlicteafadml gaitolling
t he presence of _a o{r ogen source tQ
contacting conditions such that a liquid hourly space velocity in a contacting zone is over
10 b}, and the crude product has a TAN of at most 90% of the TAN of the crude feed,

wherein TAN is as determined by ASTM Method D664.
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produce a total product that includes the crude
product, wherein the crude product is a liquid

wozeosigesiat 25 C and 0. 101 MPa, the crude feedpganisagimdz22s
TAN of at least 0.1, the 5 grude feed having a sul fur

T8 insation alse pviqes adnetbiit Shprofnite & tds Bre i, Wibrising:
conggéfﬁfgjﬁ%rﬂ%a%?g With JHRIR otk @hidlykisQRYHerbd¥icd o4 hydiBgen source to

one or nore conpounds of one or nore
prodietah sothlrprade tharincides thererudeproideati whersisl the cxde product is a

oo AL Bl o AT M e EBRHAEA ML o s 1. e
crddE §ekd sulBik 8GR oY HaQIRO0(A grams 6f QA Pef Sam éRcrude

I'nhibit pltase 10 separation of the crude feed during
feedpmiceattieastjond ofithé cathlysts comprisiog one pymiors/metglsoiem Srolumn 6 of the

. tacti [ 10 h-1
Peodii Tabla o onore pamponnds e of S fetad HodCfifimp 6 of the
PefR6ME TabREGh mBftkes NRredTUAR dohRENiak chntattig conditichs such that, during

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

coriteeting, thearedefeqhnptakesamolgeular hidnegentay a selonieq sate tpyinhibit phase
D664, d | tent, | j
st 1Pt perande 40 4RER% flntrhen i HEABITY Bite B10BRI M one or more

cothetiigostned RGver PU Btlahe cade productitvingsa TAN oftm micst POYES the
a crude feed with one or nore. catalysts in th

TAN e brmustie. qud e uds o iog s PRI 46 20 130% of the
sulfii i B e bridthed, WHEHAETANIS of Wb finitod BYASTVINE LA D664,

and sdl@ir MRt 316 deterthined by S TMethod Dg284ndi ti ons  such
that the crude feed, durigtgp‘go tagt,. ugtak S {quf%o en .. .
at dbsdrwatienalsapeovidesiapeied O BTOBH%%%% SEpEPR fAprISIng:
coﬁtggﬁxf%fij&%dé fie ﬁ’@ﬂ{ %x{é%r é}'ﬁ%ﬁﬁa]drs@hﬁ tﬁéé})é@ébhb@ﬁf #b&Bous hydrogen

provides a ne producing a cru TOdUCth
SOWOETY prodng: a totxd praalutt thet iacludesthe tosld préduiet, whereig she ¢rnde

pradpor it 55 86 RS (AP RS oh PR Lo Rpufb sopaitions
su%f‘%gﬁﬁk’/%ﬁldﬁ 'Ol GhrihScdhtddt Aiptakes Bhdrioéreatd sefdeted rado inhibit

, and controlling contacting conditions such
phadeseparatorcofiie cage flessiiuringsontagict ed wit h hydrogen at a

fir hydr agen, upt ake condi ti .
hy ar 0N TS Als® Bhfies et b 8F pddihg B sRodeh Whhorising:
coftafiihgd 4 SNdO aled Svith Iﬁ)fcﬁié@ﬂtinfﬂiegpfewnee of@mutdndredatatysts to produce
upt ake condition, and net hydrogen_ uptake in (i“*l}?_fl ISt
a thipliproguet thestimsdades thmernde prpdpet, &’gﬁr{erlb &wdeproduet is & liquid

mip'gl‘é$'3t;§ ﬂ% afi gg‘vﬁﬁqﬁﬁ%gﬁg%ﬁ&niﬁé gﬁlgtgééﬁ:%irc)&l&ﬁ%ng G hat the crude

one O operties o

feddnie contacted pithdiydtogeh ang frsd ydrogemaptaldicdddthoneindtthareattasecond
the respective _one or nore properties.of the crude

hyflzosgn uptakependitinre fhe Gt hydseesoupiakesonditing brigg dyfferent from the

| | ; o uBhie 15 BRURGLH
=B 445 P B o ORS5 ile  BR R
cohdifipe isdautrellédiol inkidit Foyalue ofd armtle fapd4otabpredudinuixture from

tenperature to produce a total, product that.ipglude
degirasing helew Jp?.¢ad epe O ERPADFHE eftf}a &ryde Deshict ghangs By at most

Ui qui . . O

0 et H P Ts S PP P PR RS T o
at F&ﬁhv@niﬁn a?_n proddésrahtthod of prodacing agruerpdoduchreomprising:
such that the first contacti temperature is

coRBGHIS BErds ATt PR PrIHE e SBEINE B B deppgature followed by

cohfalRsy AlaWebondBfhperature 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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the crude product has a TAN of at nost 90%rel ative to
the TAN of the crude feed, wherein TANis as

wg%ﬁdgkﬂ‘fd by ASTM Met hod D664. 5 The inventi %1%53904,042225
provides a nethod of producigng a crude product,

conprising: contacting a crude feed with gne or nore
feed Bhvihy aTAN of pr leath 63; and condtollimg cnntactinggonditions sneh that the first

t he crude produc rein the crude prod '
confia ETHPTRURGS 21 o33 30 “CrdveT 15 e oBhd ftherind ppssgtur, and
' ; the T A ofithe avidedfeed,
me?ﬁ**ﬁgo%%-ﬁ%én??éy%ﬁﬁﬁﬁi&ﬁ%&%{gﬁﬁ?ﬂr afrrs of sul fu?q‘ger

wheperT AN is nsidetefrsioed] b ASTM Mathed D66% of the catal ysts

R TR Y g
con%tiﬁ%% &ﬁ@?ﬁ@mnﬁ oP nokd1Eathl9ts esTpfodledd ttal @Eoduct that includes
a

m xttres thereof; and controlling contacti

thecontdi producs, whereintheacrudéprodneida a hiquid mixterg at 2501 Aand)P.191 MPa,

o U S OBy R gt

1ea§ V0 Lorths bH@ul &k crivdecfeed, and ANlehst ons of the catalysts-
determned by ASTM 15- Met hod D664, _and sul fur content

corprising oes @rmprecuetals fnsriplvenmb af theRemodieplabie, gaépr AT

| id i £ ude '
cordificR oF e o o ie S ey, CRBEE B fhe el T oIS B8 flces
thefedF-alnd Tofitrb Winp kostaCtingeconditivins puchcthat the baide prajuctiess a TAN of at

the crude product, wherein the cryde product is. a :
mobt 306 6F oM e croteciogthang e RTodopfes sl st of 70-
¥ Q4 , §ERGerhANdd ey ASTM
13(?/& s‘# ue&%%ﬁ%eng%m%? tﬂa"st ‘5"0&%’5’%@%‘?‘%&9 gsms of r eséi d ueﬂs
Meesd D664 and sulfurdententls as detgrmined by ASTOviMethod Pg294.

of - Th igpiortREo MmN iss aredhos] Ok RIPRLCb A FRALGES SpBrisiog:

: corir%n{ic)Eftﬁg oCerfifd %éc? \évgl%:%‘ﬁb &P Hbﬁ@cﬁa.l?&s ihBrodatd £thtdl ptédicethabincludes .’

res t , and controlling contacti n?
thecoomdd roduxs, whereintthecrudé progiugide apiqoif mixtergat 35 ¥Apnd p.18¢ MPa,

55k 200 5B b S SF81 5 § i comten ot

leabtqP1 BhaghsSTRESMe 2k obdie of érude fdedoshd @nehstbiey ofithe datdlybts
as determ ned by STM Met hod D664, and. resi due

corpprisiagione er meregastals fome fobynn& ek theRerigdicabisr one ermore

i nventieon als r QVi i
copiiiit o7 S p Pt Ry TRonR CIRMCE of inel¥RRHE IBIE of hiffiies
thefdof MideoaabRing Sbatattngsonditives sudtnthal the code produlthas a TAN of at

i ncludes the crude product, g\f/ﬁl\/ger eclf& the cr uge %)qr{gdl%ctf,m
most90%% jof thei TANiof the-audg feed, the grige prodyst s residge yqptent ot 70-

f H . y R .

1 MR R 50, Rl T M lond by
ASTEDOMehod)DE6H, ahd essidle chetert isan dermined by AR dethpd D5307.

S SRS ER T O EERT .
co%ﬁ%[}%raecrﬁﬁé %lsé WithQUhe G2 ki@ c&a Ft,s%‘ﬁrolaﬁéé 2etal pfédiicethaPincludes

res thereof; and controlling contacting
thecpnidh prochns, wherbintthatrutlé producide apiqoilmixtiwesit 25 Aand 0. 161 MPa,

s F R PR TSRO0 G4, 0 TRt SO Ll e
1ea§tf6’6‘@é§j Efnghsgﬁf %gpérl%g %&f {hige WP ARk Rkt Gile dfm&d@gﬂﬁﬁs

content 1s as determne
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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ASTM Met hod D5307. The invention also provides a
nmet hod of producing a crude product, conprising: 5

.ng a crude feed with one or nore cata 2603/042225
W ARERELHT plThsabel

uce a total product thaj, includes the cru

product, wherein the crude product is a Iivquid m xt ur e .
moBt9(P5 of the KAN .of tie dvirds; feed,Hbe emudelpradusthasa Y O wnteakel{0-130%

t .l t 0.3, d at .l t f § IS
o G5 o G R By DO Ll Bned by

ASTRI Mlethdd 853! um 6 of the Periodic Table, one or
nore conpounds of one or nore netals from Colql;{m 6 of
ughs

t he TRe inventiion dlakprovidss aneethed@fpreducing.3 eRle pr GerpeEsing:

a catalys recursor; and f ] .
confuitie g ridteed st peior e e} bioRucE) R rodtly bt ncludes
theggl%é%srsaadﬂ WhéreQRS aude Plﬂ)dﬁ@lﬁﬁ aWigdil dixtare at 25PEend 0161 MPa,

500 C, and controlling contacting conditjions

thesmade fobdhavihga JAN of atdeastild: andkal leastrope offthe catalysts ivgjpinable

of the TAN of the,cr f ' ' <ndi
byiSogintaiag o poResrh 3 goe o mefEiduials Mo CARL B Pertodic Table,
on€ SFRbiedonfhoundoLaRlicrGhdird thetals frosheClanm 61of the Bewodic Table, or
nore catalysts to produce a total

duct. th .

mixtissdbieseof, forprodneercatFlv PEecursaRand Tormng ﬂt“r“nﬁg@% P digting the
. RSOl ther

e b 48 008 g st

terfpe@fufe)beldv S00 POfand @mttolling comigeting Ainiditipna sich/theff the crude

'east 10, and at | eas ne_of _t catal ysts conprisin
PrQﬂHétlmsaW@fﬁEP’&Ftsmo}PB I‘Athrrﬂ?gle(ﬁ”%n%e‘i’eri og.ip C ]
Tab . . R ' aﬂn . . .
{ F o uRA56h a8 bioViRERGHANA 6f profoiRf a BRICE pRUE ainprising
coiithettnpof crudafbed avitlr arlel drmapre catalysistd prpduonatatilamedust gt includes
that the crude product, has, a, vi SCosi t 8
agsote oAb O ceie R KGR bl atds i Byt vee
the%d-l__\%%&& ggvxg% WBscBERAMGE: 1aaVi0GBtan3 ABPCYL oY PE) theafude feed

e APl dravity of the crude feed, wherein
haviBy ag PRligravitysofas least 1 andatdeasyonensSThe ketakyslg copppsing one or

mas el FRTLS iR e PRIGIGEEE o A pOPoieR? one ormore
e e o 1t oL pr ey
contlaet(ijng' qenilifions _|S\_lft11ri_l‘;a“cth_§1 s Pt HES ARSI 47 £5Q G most 90%
o BB B 355 Eual ot i
of 90? 3?%8?%%@%?%%6 &é(g%zheaﬁn A}H@avitynﬁ as detem;lned by
ASRMAMVond DSR2 srd Girebe 605 oh driegniaed iy A M R HZBss”

cat gh¥ShvenfiBfi %gs:o @ﬁé}ﬂgesﬁhg? at?ﬂ;&’ Bgﬁroﬁﬁ&ﬁé ¥ etudePPBducE @8mprising:

one Of "hore e or nore conpounds of
copmeting 2 crade fedd| withnore orenare satatysts te prasiuce 2 tespisprodust thet includes

(o R P BTG SRR AT GO PR CAI Co01 MPe

, ' N, ﬁﬁcﬁl@fo?hmaeﬁalm&ﬁ‘ﬁf%'  at
m@ﬁ%ﬁ%@%ﬁﬁg\%ﬁ%g’g E%%%?? ’Eﬁcdr/ 026641 042225 15 The m_g :
ledstsmendaitalyst abmpriping wankekum, anetdragbre oppoendsiofl yaradivm,gy mixtures

G SESEL SRy, S B 5 RS oG mor

C&lﬁ‘xﬁh léqﬁétals, one or more compounds of one or more Column 6 metals, or

combinations thereof; and controlling contacting conditions such that the crude product
has a TAN of at most 90% of the TAN of the crude feed, wherein TAN is as determined
by ASTM Method D664.
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t he crude product, wherein the crude product is a
[iquid mxture at 25 C and 0.101 MPa, and the crude

a TAN of at |east 0.1; generating hy
wh?ﬁ%ﬁggﬁﬁe contacting; 5 ang controlling cont ?ﬁ?ﬁs&owmzzzs
condi tions such that the crlbe product has a TAN of at
NS tThe 3Néntibn hlse plovidefa méthod ofipwdbeing a cbderprpduct.Agmprising:
as determ_ned by ASTM Met hod 4. The inventiqn Q
coRRERRAVHE Rof AUEH O 5B CAalySB o PEs SR irodot tat Tnctudes

thé:cél?‘g% t/)s tdg&% wh&%ﬁfdﬁﬁ Chid tpg(t)cﬁ.fct‘ﬂ% HRed miktufe 1728 °07 arld, E01 MPa,

0 produce a al product that includes 10
and ke @ndsifeed haca TAN offut desist0.1 hgeneratioe hydrogens duling the contacting;

an) s i5¢ aomhegine conitigus sugh et e e piodBit HaE T4 Bl at mos
902@6%¥m SER chRieTBed, WHRASH TAN B34S deferfilied by UM Msthod

vanadium or m xtures thereof; and controlling
Dafdnt acting conditions such that a contacting

oo s pobhaBtn PR HE A = Sl o W fprisin
coi_lﬁﬁ 5 DorhdNided vath drie G1ahere ThaBBtsty pARILME bestiDstoBé4hat includes

e Invention al so provides a nethod of producin

. met hod a ing a
thecrude prodoch wheretrothp crusierpgoduct isr Liaid mixtarecgtidde G andd)-101 MPa,

it . LS . .
'l P pting & A DK B8 Dy, A bEYEAN Bpof B ool idprsing
vaRAREMCond ¢t rlorkicopipuidsdfvatadiim26r wixainds theiddf; didaontrolling

the crude feed having a TAN of at least 0.1, 3@&"?}1

coplagiing enmditions sweh 1bat Beansacing GERITEIFRYS ablegat A0 (mpnd the crude
TR SRR b R BN bt bAscseh i
defeinird by S TMNMeihiod Ddédw bei ng provided in a
- codbedatention lsopr e ERe PREFCCBRE ACBHE PrOtRHL comring:
.co%@@?‘%&' gfal fé%ggzgigl &?esv%ﬂna_lélﬂa@j sélto PRstiuced 9 toiaf prbgﬁ’cgm includes

crude erein TAN is"as determne
th\GTie Metdncigwhein the Srafegroduct ista liquidimdxtuper a3 258 0.101 MPa,

e R caer g A or L of Befrest 11, B8t st P Pt Pt copprising
vaRAAEMC EnPorlRérR | coRfpB it oftvaad i Chid Bdures HRredfsieviding a gas

product, wherein the crude product is a liquid mxture
coatprizgihg@ hydibgen source/puring eontactingdbe gasHow dgingproyided in a

.gram of crude fe at | N[V Fe . af . oy
il Bt 1§ sHtTer Gt 15w 5R i crb el SR ESing cpBaeting conditions
suIPtHAE ihSicAflle\(RO@ I HAB a DAB! 6fat MvsEI020 0 e TTIANGSF thdcrude feed,

vanadi um or nixtures thereof, and the vanadi um

whesein/ RN ivrsdetegmineddyASTYMathed D664t i on with a
di.an . i . .of 3 i .
cont DR Rgof P BHEid&a mERRl of idedhinp FeniRb M, dhprisin:
codtabth@h clNi]Eié ‘ﬂfeﬁ&mﬁpﬂt(ijeﬁcﬁr;mmfg caf\f\ldlqym_b pﬁil\tlmlcs 51 'tzﬁthleprhﬂuo#{tm includes
content o e, crude ree nerel n. N, e e
thegride PEH ' BICTS}A 1hS PRIRobISt Barsnid EKSTSS 28 0bea0e 0101 MPe,
thEGRhIRRARA RA 5 drartk 85 Hile FIRMCREANIAY/FQ oBHRNHI G198 Idhst 0.00002
od or pr cirng uct,

e a crude pto conpri si ng:
cra8f|iad iaktngie df tieusteal feecbmyrtdingovenadinnyone ocaoed gEtmounds of
proddce a total praoduct that .jncludes. 6 the crude

vagadinme 0T Mz therqohend thrieangd i eataly s having A RAS Hirk fifribution
with a fdfanPotk &ach@tbr ¥FRast 180 A; and conirolling 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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at |l east one of the catal ysts conprising vanadium one
or nore conpounds of vanadium or 5 m xtures thereof,

Wég{ﬁ{@rﬁ%ﬂ? feed conprising one or nore al kali 'F'E‘r?l.'rszonumzzs

one or nmore organjf£ acids, one or nore
al kal ine-earth netal salts of one or nore organic .
aci dEhe ipventivinelsor providees msthodnfpredusing aerade praguct, comprising:

havi.n e ram.pof cr f total co f .
colfekfe = sBite AR oné bt Rl E5flyaif e bhloc el Bladibt it includes
th@Enﬂé%&tﬁt, Sftiefin ﬂfe_ cridd mﬂi_;lctﬁs QUQE mixtaehE 23%Cand 0.101 MPa,
controlling contacting conditjons such that the crude

atjeastionst ofithe catalysts spmpusing vanafdnras ong) ar apgre gaipppundsaf vanadium, or

L kal j,ne- h PR K t al |+ S:: r '
S5 ol i, S 55 cobbrbi I o v el Rl sHRLbEgne or more
orgific atiks)lonB @r aié Aikalicdarth Metabialts of ahé 6r Mbrergaiit acids, or
acids in the crude feed, wherein content of alkali

li
mixtyrgs theraed aadiths ende Eeddrving: par gram oferude faed)  totakcontent of

' i 4] ' T : .
AR OARNaE o8 akihe ol SIEl Mt AT bF B0 il o eabE6 00001
grametindicontoliing icﬁiimqing domditionk andh thet the c:lfuﬂd @rc(fjc&etﬂ)a@i d total content
one_or recta yststo ro uce a tota pr o, UCI t hat
of; aﬂalkm@gf apd, @ieh%%arﬁwa {n %\mﬂeﬁ %ﬁﬁ? REorganig acids eg alwpost 90%
' i qgui 1 e . 0: fa .
of tfle Soriterlbf Hdi ¥iell Carfalkalinke- SR sferdithy AFR) sl B of fallibacids in
the crude feedpwhemsirccombént! of aliak metal, amplradkadink slaith eaetaly inhmetal salts of

tal ,salt f, [ i ds, i xt
org#is agfs isatsrmined by ASOM MeleHPI318 gram of crude
f eedmeqnbéﬁtﬁh_afs%%?ggesoé mitedlof gﬁﬁﬁ@ing G AprbahdtNSondtising:

earth netal, in salts of Organi ¢ acids of at
contagting 9 code fdedgwitimene emuorstcatabysts togmeduse attbtal product that includes

cat al yst ayin pore size distri.but.ion w
o yfe gt et BetRide ofies L bt PatRe M2 amna 0101 MPe,
th¥tule &ed! BAPisRG6ne br ltfe HIRLR neidl BRIGY ofdne PR hftte bikahittacids, one
pore size distribution having a pore dianeter within
or georp alkplingreartiernetahsalisod obe anmOEy orgapie reids, g3 srixtuses/thereof, the

ERTE ARy T for
cafth wek@al pinaaetal safta of erghnic akids @f bielesst 0f0000 k gtamsyriidiht, legsbdne of the -

al kaline-earth nmetal, in netal salts of, or%ani c acids
catpfysix bayinga pUser disvibutionath 2 sredianipars diameten n a gnge from 90 A

| Lpa. . | s )
to 50 7 2B REB(RR e (o) it of R Ble 1A ficfhfin having
a poneldiahietdr iwithin 454t ¢f the metianiporevdibmletes,avieseinfpore sizendistribution is

i ds, i t ' ASTM Met hod D1318. The, ,
o B B SRS B TN SRk T
th@EAEL broduiHER b tStal Ebnitexd 8f SIREK fictdl NéhdBlcdiE Rak’ Bkt fnlnetal salts

one of nore catalysts to produce a total product that

ofiorgainiccasids aflabmost 5% pf tewontentwialkdlinmetal aod alkelipe-eatticmetal, in

i.s a,ligquid.mxturg. at 2 nd 0.101 MPa,. ..the crude .
el aftingni® S B R cpice Sperl e oy e affitngtily &4 alkatine-
cafiR Mefd)! inGhetdl salt§ 86rglni QOIS is A'RIEMiRAGYASTHAHEHOED1318.

of the catalysts having a pore size distribution with

a melheanvestion alsdipaomidesra methad pbpigpduting mepble prodnct,80mpyising:

ith at | east .60% of the tota nmber, of res in .
coBlgtaheb s dd Hsd Ptk i toors 58 vsBdS Bt p Vel et 2t inctudes
th&éralls piodhétOWhrdi M6 chide Pr&duet R Wiklieht 45 °6 #H 0. 113 MPa,
medi an pore dianmeter, Wwherein pore size distribution
the erude fegd havinzned gtam sSmntle/ret caitod NN /Fe nantentrfrad ldastrh00002

xR0 5T b e SRS b A3 UG oS, SHES, B0 UHELn B 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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90% of the Ni/V/Fe content of the crude feed, wherein
Ni /V/Fe content is as determned 5 by ASTM Met hod

. e invention also provides a method of
WQ?K'%%@ES a crude product, gpnprising: cont a(:PtclT'qg:;S2004"042225

crude feed with one or nore catal ysts to produce a .
the pdre kizp ximﬂnnlmnomﬁamngmqiowdmmemémﬂm 4é Ao g nedian pore diameter,

S S B Sk SO LM AE €8 oot
coﬂtfactﬁ{%‘&ln'chﬂ'%ﬁ 3héh thande hide pkRrERdst ot NAVYFe bontdicFlat most

ts of organic acids of at |east 0.00001 grans

90%90f the 2\GFe contart of ghacrude feed.axhergmdNy Vide wawat i determined

by R APBR TR BCCst 100 A me detor i ned by ASTW

Vet hyad if¥Atdn aRD Prdvidestihéths bf ﬁﬂﬁdh@iﬁgh@udﬂp’r@d&‘t Z@mprising:
distribution conprising one or nore netals from

corztemnma aude feteﬂemﬂeenemmn@ow&mabrstsan @restucerg tetal produd deatdnchudes

?eepro pc @gf@#ﬁgﬁ‘ﬁf sS4 g{r% ert%%“’b’a%fo 101 MPa,

thee@ide ool REvieg radbfal Sotiferit Of HlkhIR ﬂietztlk],fand ralkiﬁn@-éﬁdiu fietdls $n metal
a total content of alkali netal, and al kaline-earth

salipeaforganiciacids of atdeast 6.0090 lo&rglalﬁ per gramef cpdesfeedyst feastqmg the
o 5 o U 5 0 5 50 .
LN e AR, s g e A
COMPISAE QBE BF MCFEICHS SrosF GioVETR é&sf%l@ﬁw Tanle, one or more
co%l%ngdh's o‘i*r&né‘ b fhobd M¥aflefor CORIAAE FithdP ﬂ}dlfd %ﬂ?\n 0? ?&io fur

nmprising: contacting a cru
thaweofnmcbcmﬂiqgsdmtmung)mmﬂummsaucbﬂnt ﬂprcumquiroolmhas a total

cob LS A, S SRS Sy TR o

90%CEANE BSREM D Akl et ] aktPAlRaliekdHirih HBAR in Selal Sal@lof @RRAnic acids
or nore organic acids, one or nore alkaline- earth

in thetcudesfaed, svherein nentent ofalkalionejaln and alkplires-easth metal, in metal salts
. hawi f
of bREGHE Sl ah ssdRigife B ASTM Bfeet@blthe 2L OO0

t her eof

al kathie mzenﬁaﬁ o gﬁivade% al etiBd 8f prodhiéifg alen@legasduet, aoisising:
of at | east 01 grans, at_ |east one of the

coreta@tmgmrgdmmﬂ h’gthaOW@@‘P getalystsite PR t%ﬂtmf@ct that includes

R ok e B 2L v,

thesdriade féed comptising one compre dkalpmetad salts ofone onmbed erghmio atids, one
Colunn 6 of the Periodic Table, one_ or .

or gHpekine-erthoRealRalthBf eneRRTAPLS Gredic edfy %gnggta%estthﬁéeof and
thet &[1 HPREE hgﬁﬁg ﬁ)(fr gfarrm)f@rﬁﬁtﬁ&eﬁ "t%%ntem 2B drﬁgtthis' 4l alkaline-

con acting c I ons suc e crude pro has
eamth tmetadd in metak sits oHbrganik atids nﬁmﬂbast a0d0al gmimspat-least bhe of the

n netal. salts af ds of at 90%
ey faviog AT Sigf A ban MR mediAbPa R AE: S st 230 A, s

defEBhbd Y DTINBd D3282, ol U Lakal NN pRID S Dbittibhtion

compnsmgl bnebr mbieaﬂnetals&mh Cobnmul6 af Kl l?anmdmaTabEﬁ Wt af mor:m

met al lts of or c a s [ term b ATM
coRBgs Y o PR PRB A Caar S of Riseodioat s, AL
thePdFaMd gaufng%ﬁtaeﬁagg&ﬁmcﬁe | hhi@e cnfle @cﬁfctli‘& £otal

crude fee one nor e cata ysts to produce a
contentaif aflaticoetal, amdalkalinereadihanetal, 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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5 the crude product, wherein the crude product is a
liquid mxture at 25 C and 0.101 MPa, the crude feed

i total Ni/V/Fe content of at |east O.
WG ?i%@ggﬁl QQ:Q' 2004/042225

Ni / VI Fe per gram 9‘{ crude feed, at [€as
of the catal ysts having a pore size di strlbutlon W|th
in the cidbi faed, pehieteidicantentof abializnetal asd alkglineagarhymetal, in metal salts

det d by ASTM tal yst
of ReearingessgbRLIGrEuntl Y AeBbt Pl bHE ng “one or more
et &h3 ifVeih Hd&fa hehbl ef PRidueidi @ chade odwi&ofiprising:

xggtsH F
nor e ‘conpounds ne or nore netals from Colum 6 o
cotithetingRecnde feed Feit m;e anmeriexatatysts to m ¢ a tefaljproduct that includes

conéeuol lLi ng_ ont a 'cﬁ'ﬁi,e %@lﬁ Wa;&gtg?%g%@wgﬁ MPa,

thd l\giﬁdé\lfe/ea/hﬁﬁng %%ﬁPNN/Fé Eshter bE ﬂﬁeést 0cl000D graedsof Ni/V/Fe per
VI Fe contéent is as determ ned by ASTM Met hod D5708,

grafh of trude fiteidpat least ong pfithe gatelystshaving pee pize distrivgion with a

s SR B T A9 o s R 88 ASPMMPELE D48 Snd the
cafal}@f havisg & B&% size BstribhtitiEcaiptibitgd onenransre metdle fromdelumn 6 of
product is a liquid mxture at 25 C and 0.101 MPa

the Pegiosiaiieble. g %mqsr» cempeunsis of gne pipmarengtalsifrom Cofumn 6 of the

L.t Q
P, B L M i 80 o e
cnatlel p36duc hadd 20ital NSV P8 2ot oftab enoscoWdef ﬂﬁﬂl/’ﬁ feicogteat of the

crydaiasd, vierin NIal Fneomtontdans deianard by ASTM Rielied p37os
or g?tﬁ:eﬁn@eg}hgﬁ ﬁvﬁ%ﬁm&& 8P PrbadEiAR % Bordh bﬂl}'@@tﬂ Offprising:

aving a pore size tion wth
coﬁtaamg acruge If&ddmﬂﬂﬁﬁe@r mére&atalyes&tb p@sﬁﬁu&g adetal product that includes

R BTOOHE: PP eGP gEP S 1 iR e 23, L And 0.101 MPa,
m@&h&@ﬂ%ﬂ lég}ngﬁgfng e ol ?ﬁ{oregﬁlﬁﬁ‘ﬁ ert& A1 ofne ot TR Brgdfie hoids, one

grans t denum one or nore
or muirg blkelmnmardrmetah sadts of ahe ot mmdoramnmmgmor gixtures thereof, the -

ori P ETVIRE & el Pt P A flar o Ol il bithlyatine-

eafth rﬂe‘?&lalh m&aat Rk on)rgﬁinlé%bids IESFhﬂleast eun»oal gt least bhe of the
metal, I1n netal salts of or anlc acids o nost 90%

catalyststhavingrs pore sige digtaibution pafhua medisn paracipmaler ghftipest 90 A, as
delhal dm&moﬁ.ﬁ @42%? a%d%?ha& rr;?ﬁ}a@ﬁlgtg e bR sie\tiribution

ha@hl&ﬁhll 6lyBaériuin B&itént, prgrateofibatalysd, fromo0.0801ggrains t@0.3 dsams of:
is as determ ned by ASTM Met hod D131 30, The

mglydanumy ﬁn@pwom Byl dentn pempRIRds cals asyeightgfapplybdenum,
or Qﬁ&%"ecstther% lhrrlg&gﬁ?cﬁhg ngﬂtl ft}?a@ﬁle"ﬂrﬁ& 1B8uct has a
or nore ca alys oduce tota pro uct t hat

toﬂah@dnuefiﬂ of a]échh noataldmdczrlbaimte,arthmmt:d; in rhétel solts dﬁox;gamd @cids of at
t 0. 101, VP t

mosi 884t goorant obplkall el kel et ol ncmpiaCtS Sf organic

fegé M edin %513%181 faﬂ&ﬁ m&aﬁ Qﬁ@blkﬁl'lﬂe\/éd%&l metal in metal

acconéent at 'l east gr ans, | east one of the
samabfad»rgﬂhs abidy isng dé@rﬁﬂﬁﬂ/b@ﬁ%ﬂl\ﬂ Me?ﬂibﬂJSHGG)&J 042225 15

a pore size distribution t di.an pore di ter ..
of " akhe lawla%ttwg'@fsg ﬁrta‘ﬁd'%ﬁe% @r%wa QEP@UEIR%?M BRsgprising:
I
coﬂ@tgmgfcﬁﬂ% @éaggvglgp% &Q:Pare c%%?%gﬁ? YOHREYD &l!iEt that includes

am o rom grans to gr anms
the&rute pyddety winereim the @rudepreduwd rs;mlnmﬂd nnﬁmrmaiIZ)‘ik?@@ldrﬂ 101 MPa,
$ g:'@ﬁ% @Eﬁﬁ)@gm % tfq ]l% %Déll %dtﬁg cride ?eedrﬂaéfnlé, 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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5 contacting conditions such that the crude product

has a TAN of at nobst 90% of the TAN of the crude feed

n he crude product has a total N N Fe cont
wﬁﬁ%"?”@%of the N N Fe congent of the crude ?g@g&goﬁ}mzzzs

wherein Ni/V/Fe content is ds determ ned by ASTM

a pobd $12¢ldiBibUBon aithh akAbdias pas ditevatemofiat tealst S0NSTad deterniued by
The_i nventi on

AT Netho DD, dud Ty Gl or B ipil g DGR SRRIEES pRfggrem of
cafilyit ‘ﬁ%‘ﬁlé 661 tahid (81053 ot es&‘ern&%@érﬂlﬁ{, nk 8r RloRsleifipdimds of

thé crude product,
momaieﬁum tdlaﬂawddewarglm uﬁmolyédmum,opmmixmrmtbﬁmﬁtandsomolhng

d.0.101 MP .
oyt CoRgitkPs Suatt Batghe brde prodct g LAN T aLiRg0shRE fae TAN of
thPlruliPfed %&gl 'd@&d b HBs Aol e/ FelcofiRat OF atHRSsE90% of the

organi c acl xtures thereof, and the crude
Nif&Fd comtentrof thae tmﬂafeedpwhmm, NigéF eg:patcnbﬁ‘s ag dgt¢omingd by ASTM

Mithed D52, @g”?éf?\m i determhendy AS T Wedda g 00,

gra thbd 8f prodacihy & bhudeqFoducs, cogi
(a) %ﬁbgtﬁ%gfﬁég%%@gm Col ll)mn 6 gf theqjl?gl odi cPrlsmg

cofﬂaumg a ande feed with mwm atelysts to prodyee adotal predugt shat includes

u r| 0 Tabl e fa
thg e BP0l wheigyn el anisk mreCiertiole ittt o6 apg o501 MPa,
thd SRdEREH Qgﬂnfmg_lﬂg bfe o@ﬁﬁr@ﬂkﬂDmEtal sRRG one 6r ﬁfor@m%amb acids, one
nore netal s"from Colum 10 of the Periqdic Tabl e,

or more alkalineearthraelebsalts wh eneprimereAsgNic peids, or aﬂxms&hereof and

BT o5 PR e TS Bl ] S80S

eafihl efetdl Natmdthleals ofiergpnio deids ohatdeast 0100061 grans] amt atdéast one of the

al kali netal, and al kal i ne- th tal, | tal,.salts
L ca@iys@rc@mmgc(aagngpr Bore 8. (g;f bof gm d&S'Pabtle, one or

ot one R G o Pt i
- t}méofahrhth{h) onebemmpreametabs fkmirﬂmhmi@ bf ﬁstP&hpdncha:bi;r, ahe or more

- comporiats Bpoe 8T rHRRERACHIR PRS0 BF i Redcie Tk A mrres

20

25

30

m&&m%%:@& @m%w dRiP60HE tolm inSialfb totl Cdhash bt isina
cr ude one or nore cat al yStS totgroduce a

rangetfedm jto d(];:andt dmatrollwglcm!f@stmg ¢oadiions suqhrtbatithe crude product has a

e o B A R o
m&s Db U ted ochiterht @88lkal o294 Osh d@ilicalie @brihNinSt A cinpRétal¥alts of organic

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

acrds ipthesaude feed, wheeein eontenteof gikalimactal; anshalkaingrsarth rgtal, in metal

he. Peri.odi. of one or
allt]ﬁ)? %P%F%lﬁﬂsa%dg@gﬁ%d%gx%w gE Eﬁgifc Tabl e, or

M XUTHegHvenkion aBb prévides(dxhethod oPprotdudieg Emhalesprédlmtncomprlsmg
Col uim 10 of the Periodic Table, one or nore co

copRcae emdntied With GReSTIR R AL i PIRINGS & 010 RTIGHiag mcludes

o G4y B8 AT i BT 2 o v

theBtndé fded hhoingla t6lal NN /Be contel of &t least G,OOWg‘afnsme/\f/B e pet
10; and controlling contacti ng condi tii ons, such that
grap of erude deads anfl rttleashane.ofithe eatalipis GomErisesn(ad Ae Bf mate metals

fr% i ﬂ ? @/egeé?ioh!c ™o g, € ohO0 § c%&#%#&féﬁﬁ A@%ﬁi‘c metals from

erein content 'I's’ as det er
Cd¥nh GcbfBe/Pdiodic 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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5 The invention also provides a nethod of producing a
crude product, conprising: contacting a crude feed

i or nore catalysts to produce a total
W&ﬁ%’@%ﬁfudes the crude prgduct, wherein thelﬁr&%g&&mnns

product is a liquid mxture at 25 C and 0.101 MPa, .
CélbmndiOuretak todotabGolpminst mgtab issinarrangsr from| 1ktal 10; ard egntrolling

coifagtine Fendiisoriiiial g s RE ripdih Bots ARG NN FE et of atmost
9085 bfithe NIV /e thite RS fithe £:08E feddRhRiNYVEFd @atknb RVdsiBtermined
gram of crude feed, a total content of alKkali

per
by S EM MethdddPIZABI ne- earth netal, in netal salts of

i ids of at .l.east 0 1 .
o iein®oh o B vigFe ineftiod S Pyl sy M rpltlh, Qprising:
cofh&@tiﬁ%ﬁ stude Foalll Wish oRkodr M6re eyt @Produckiartsial pridatithit includes

rom0. 0001 to 0.06 grans, of. one or nore netals from

theotudeprasiuet, wheesirptheicoalecpradunt & a ligHd mixtuspatel SEnpst @l MPa,

f . metal s f | L QdiCe. .
R BB g s oy B Sl s, e
ortdi?étié l@.ﬂia%inﬁ@ﬂjt}( BitabsfAseTvde @?ﬁﬁiﬁ/&fggnib h?d?,&ﬂ:imﬁth;resi theretof, the

catal ys avl ng, er ram or second catal yst, a a .
cruslegfeed; hawing, P SHALOTATIGRICEC RO SOntFR A3l Ftals apd alkaline-

B e
catabystadont by (@iadirbt catalyet} the firscatalyst havsg, toeegraaf of finsticatalyst,
controlling _contacting conditions, suc

h d
frozn Q90K thAH6 gramay, AF: s or dhere gretals fram @%m?éﬁté{t,ﬁe gﬁ{ﬁoﬁc Table,
orieldf Adrd ealﬁﬁglgg%s gfsﬁm thBreTRbals ﬁg?ﬁ g\la}(xg{u} gLoaR I‘éri%@ié:dﬁable,

of at nost e content metal, an
cabdukadd aseweighttdf noetdladr mixiunee thereofsdndybpé sepoyd catelyat; ithissecond

. crude f wher ei f alkali .,
- calglys B S HRCmET OhoRUEAAT, At 00 erdnt Gt bl Bt Bore metals

fréth ICOBurhs® 6 38 tHéGteBibHicBb1) ¥néd Sl MoheddiasbuhdSdBeneldinore metals from

I nvention also provides a nethod of fprodum ng a crude

Colnme $oaf the Berpndic Talde, caltslateshasareighigpfanesaly aemixdurgs Werept; and

one,or nore.catalysts to r t .
coR i1l sER i YoPhEns mich BH b E SR photb Rl ndd A bo Rt lor alkali
mét8l, and AlRhliré-dhrthinbiétal, & mefal Salard ofhak{tlackdsaf at irldet 90% d€the

feed conprising one or nore alkali netal salts of .gn

.one
cotenhefralkali metal, and atkgline-garth metal, ip metal splitn ofiprgan¢ aeids in the crude

eSS R AR S50 el b

acidzéslas detérfiindd WoASTN Method IXEH18. net al , and al kal i ne 30
earth nmetal, ip netal salttil Sf or gani c acid%s o& at e
| easkhegnymtion alsp ZFevidesrmsthof ofRrodurae aerydedproduct, comprising:

| tal

oy b, B850 3 o gy il e

th@emuite drocindiabhereirothe cruderppednct raploquid suixtirecat @ SSE amd0e101 MPa,

talg f Col urm 6 of the, Peri odj c .Tabl e, .
(¢ Gl o SRS OB OT BT KR oot st SRS ek ergpnic acids, one
ordtite F}g@.ﬁ%éd?ﬁ:/ﬂ 1R6ta F MG REbhE'Gr B8RMrEAAO 8cids! O niiRftes thereof, the

['1qu space velocity 1n a“contacting WO
e DB68dg] pRCETAIIHRDAleiéed 250tall ortam ef akkab weatalldndalkaline-

cafBenal npeiah el i anigs ot fgfast PYBDEL e frcdgastone of e

;o ant % of . 7 .
= cafél)&?srlia%r%% g@%loﬁhgﬁgﬁ, aﬁ]@er%?éqql N8R 0BE BRE 0P fnofd Jﬁf%{a!ls from

net al , art in netal salts o
Caluga6i of thecPaidicTdtie one odmokeernpwinds of oncarmengtmetals from

o5 ot Piriaditydh sl Bea gt Hetal & ks HHGR ana

controlling contacting conditions such that liquid hourly space velocity in a contacting
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5 ASTM Met hod D1318. The invention al so provides a
nmet hod of producing a crude product, conprising:

contacting a crude feed with one or nore catal
WQF‘S‘H@&@% total product tha 7 i ncludes the Crﬁﬁsﬁ&mmzs
product, wherein the crude Eg()duct is aliquid mxture
zoat idvef 16 hd, andithe cvide produst basraidital cortantnf\alleadi metal; and alkaline-

o A el QA sl
anf3BkaliBeleadh ABtAS inGadtall ShRS of Grigahi@AGHds Pn £ kreee®d, Whierein content

one or nore netals from Colum 6 of the Periodic

of ailtalianetal end alkalinecardrimelgh ds metal salts ofrorganicacidgis 45 determined by
Amg%ﬁ of the Periodic Table, calculated as
§1, or m xtures thereof; and controlling
CONtPH fnbht oMot frovidessalflotHod A prddiiding d@ude progieteeomprising:
velocity in a contacting zone is over 10 h'', and th

e
cogtagting pende deedaith gne ot mprenatalystetoqsaducsta tetal produeldhat includes

o el PR S5 S8 £ B 208 0.101 e,
thd/Bude teddhalihg, pétqrrinn o€ Bhide e, & total N ViRscoateme bhatdeast 0.00002

produci ng a crude product, conprising: contacting a
grame, b lqestapegithe entalys hago per gamaqfwgtagyss &t lspg QY grams of: one or

by 85 GRS B s g r o
meéald ffond Chludiias of thelFetiodicUtbdld, eslduladias gyeight of pretad) @fmixtures

crude feed: an oxygen confent of at |east 0.0001 grans .
thespoly 294 epntrolivag ¢pRaptipg copgHpRsuch oy GRE oty SBsE Velooty in 2

01N | .
cogfg@n%% 26ne3¥ bl 10 BN dndthe ct'?ngé Spr?ﬂﬁct%s %Bﬁn%l Igﬁ‘g?'e%bﬁfelént of at most

sing one or fore me rom Co
90P& of the INi/VWib lcantenif the crude feed cwhprein NV e contenbis asdetermined

0 m 6 of the Periodic Table, or
byx&mﬁw?@%ﬂ and controlling contacting o
CONdfHe ifhtidH kol gre¥idés emehdd @f rdtbing atsdedito@X SMprising:
25 content of at nobst 90% of the oxygén content of the
coptagtig 4 eande feadawitiheneonderemataditsts tolpaeducy agotal product that includes
cont.ent of 70-130% o . 0 he. Cr
tn GRNE Blaglhe el e Frode ot 14 iGRR ERbrS A0, Bty P,
thédBube ﬂee&iiﬁﬁin%i\p"ﬁ Fauhfo!ﬂ Erude féedn hn bBygea coffeat 6 40 ¢hsiy.0001 grams
ASTM Met hod 294. The invention al so praovides a

of erygrse audd a pylmeentent of at leagied.POQagrams of s andy leasgone of the
i . i . als t
caf B e End Bt a0 Bl B i BGUY Thle] e or
mdgre @gglpgunddgﬁ‘roﬁi grl tnblvg méta?ﬂi'@h@lgmhtfl mga?]d Perioidit Table, ot enixtures
Skt lin Ghian corblom R o Mt Bt ren

theg
) t
coffe R st 907 of B B et o Sl apd TS brude produt has
a snHumtorgent of 3091830%i ofghondfie contenteofithe afude feednwitarieimoxygen
of the Periodig¢, T w2 QN 2005/,066311 . .
copient 53 depamnsd bk ASTM MitBoE Bag s S cORETLi a8 detgrmined by
ASW%%BH@J(E@J um 6 of the Periodic Table, or
t

m Xt ur es ereof; and controlling contacting
condihieiinventisn also tpnastiddsteemethod of proddciog altaslegroditchcomprising:

Ni / VI Fe cqntent .of at nost 90% of the, Ni/V/ Fe content .
coplpCHtica RSB Oy ROTE CARIEE to BROVGE R (HALPTaTE A includes
thtfccgggt?ﬁf\?ﬁgté@él%ﬁpﬁfb efude 'b?odii& {sWlifRd itttk 25P€ 2880901 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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5 N/V/Fe content is as determ ned by ASTM Met hod
D5708, and sul fur content is as determ ned by ASTM

D4294. The invention al so prow des a
wﬁ%@'ﬁﬁ’g?ﬂb a crude product, gonprising: cont g‘é{cﬁ.zlgs@&lmzzzs

crude feed with one or nore catal ysts to groduce
momtcatnppunﬂmftonetmmorn oletadsFomiGalutpnfoef the Beredic Table, or mixtures

et A B B SoLal bl LA Rl B8 o
Ni9/1R cBhieat bf AARLG: 96% SfThONI/IIR: CntdR bE tHe @add RedGind She crude
one or nore alkaline-earth netal salts of one or nore

produgh hisca sudfug sontent of 30-130846 of thesalffr canignt of thgrsudesdsed, wherein

N B R o T ST o

defehifeddy RS TRIMetRAi DYoaf at | east O. 00001 grans, and
a resi due content of at least 0.1 granms of residue,

and Hhe mmlon@ﬂw p;owdwea @atb@ﬂy'»i ProdusRgd @Mifgp@d@ctoqwmpnsmg

gﬁ%&%ﬁl 2 ﬁ%‘?g ?’%e? 3-@ ﬁ}a A etﬂgisfg Qﬁ)rg e, aPﬁl gﬁﬁh& that includes

thé-erudePrdauet, vﬁlbfbuli’ﬁfel c@ﬁu@rb’&kdt & a Bquidimikture st 257 af 0.101 MPa,
and controlling contacting conditions, such thatthe

the pryde fesd somprisingeong or srose alkal metal salts off qug) qr mpre grganigAgids, one

orﬁ&@gkﬁagg?e@%@%dgg ?%%’és dggﬁ get or{@ﬂgﬁ%c%mgr&%ixﬁugﬁgg&of the

cradefetd herisg ipeh grmt of crudmfcmt,taabta‘i abmtsntodf aticalianetal, and alkaline-
ipn the crude, f t he. crude .20 d has a residu
asﬁme&ﬁt tabsaitgef/&%amtcwslqsg Phlﬁgﬂtg’ﬁh%éhgrw #nd a ggsifg content

ol oA 1y o conffling oo
metals feven Golupamé ot thelBeridGitTabte, hucloDhBkomprundes] cmme;)r more

t.ent d d ASTM. Met 530/ .
iR S0 GRS Of 6 EHBEe T RooEes At A onbisfine
coRfaBENE Eond R s11SH i the 2PudePRbdifet hitla fotdl chﬂt@ntfcﬁQtﬂ(aM thétal, and ..
one or nore catalysts to produce a total product that

alkalipe-gatls metal singnetalesalis ofiorganic apids of at mag SOPvakthp P@l@tgléttof alkali

o o S-Sy ) PR R Do o B0G ie e oroce

préducthad £R8idul cdnteitasPT00F30% ethe v&idwendntent of thb chide ‘fédﬁe and
content of at |east_ 0.00002 grans, and at | east one of

whepiein cenien) qfsaﬂlgﬂllcwa}, end Alkabingeasth metab inmetal salts of Arganic acids is
asgg mmeg §‘ﬂ\% MEhbaP1814, "ﬁ?h%m ecoﬁz%’n]%% eﬁ?% n}eﬁéay ASTM

onpoun one or noré netals
M&hbdMBO?Tabl e, or mxtures thereof; and control ling
cont ct,i ng

conditiong such tg % e crude rod ct has
invegtiogakse nroyidess mgthod 0 HBQPC@S%%‘F G e Nt’/G\?Pﬁ’élsmg
mﬁ&e&g%ae c@gﬁ g%gtﬁggggeoéqg %afm;lsmo SHiRe a%ﬁpfgi‘éﬁu&@ﬁat%cludes

resi % of “t he eS| due con
the trade prodect] sddreimthercaide pr@irR0 B35 10848 piixture at 25 °C and 0.101 MPa,

ST /042225 19.Ni /VLE t ent { d
SFUACRe EYIE.POErss of Sde fisdh & bt onnt Stat SeeSt 61 Bfdns of
reﬁ&lee Bff & ﬁﬁd@ﬂ%@%ﬁ@hﬁ@l‘% BR300 OO(BIegr'aﬁ‘é %H' 2@ eadl Gif@ of the

provi des a net hod of producing a crude product,
catabrs]:sraompnglng anerr anare mgptas fomdeolfumadc ofi thé Peniarlio Tabley tme or

catal ysts, t roduce a duc at_in
iR corpaniats ot 6B 8F g el Fom LB S oA RRHoaIS b, of mixtures
thérbSR it EBntioNirfy @ntREingcéititichss8dh Makthe 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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the crude feed conprising one or nore al kali netal
salts of one or nore organic acids, one or nore

W@I&!@I iﬁa‘giearth netal salts of one or nore orgigirﬁgmom‘nzs

m xtures thereof, the crude feed h

per gram of crude feed, a vdcuum gas oil c0')
Nﬂiﬂemntent isais dbmmed@yl‘\SgTMrMeth 95708, |rea;dm eaptend s as

kall I ne-earth netal, in nmetal salts
g‘gﬁjﬁ'@%ﬁ@[ﬁi 0001 grans, and at | east one

Of th?e BN F;ﬁeﬁaes 8 BRI ProdiBing a dﬁd@ibl‘édﬁdtoéﬁmpnsmg
Columm 6 of the Periodic Table, one or nore conpounds

copfactinga orudmfaml witle Da¢ or mprsgatalysisie psodice @rietapasadaet; that includes

Tabl.e re the eof rol o
the SRE pridnel whith Cithapdisa ol PR 8 250 nd 0101 MP,
thé cﬁﬁb FedwR; inngne%'r h’sﬂiré alkeli detal 38tk ofdne@r inftfe SFgallE acids, one

netal, in met aI salts of organic acids of at npost 90%

oranore aikaliereath metal salisxfiong o7 PoTePrEanin gcidsamixareshereof, the

crp e o e ot B R Vo) Sl 1 VDR EQHER of ot least

0.7 Qrat) 3 i tdtdl et 60dlkahinetal, shih alkalinsieartiemdtal, infrestalisalts of
Vi content is as determ ned by ASTM Net hod D53 07,

orgarc aeif off-00A1 greras) 4nd atdeagt On%fah% V3t5 eQIBRFiSeg One or more

S o YA, 80 ol AMTAE PRk o opeormor
meéthls drop Q‘mlmlmsé af thetHepiddizf Tabiey dumnxtgrea tloarecfpanst cmi)lmiling
rising; acting a crude eed Wi, t h onefo

coawngn@ gqngitions ﬁP&Hﬁ’é‘éﬂ’a crygleqro tofa) §PtPRCQf Al metal, and
ﬁece ‘fne?e{l Ol Udtal B?b%a%ﬁ%cﬁﬁ We5t (R6QDAGS of tﬁe @ontent of atkali
I qui xt ur'e at 2 C an MPa,  the crude feed

mé‘tal; ambalk@lme—@rﬂlrmdﬁl ¢a ol Baltschf ozganixt avidsNinth¢ ¢rude feed and the

erif® prpivee s £ YOO gt ot 0P AR Y il o et afef Hufil oot

wl&‘e@&ﬁ'\E’GO%oﬁ@ﬁpi%'é @SteRRined 8y ASTM Meth&d B30T, 2R3 coRteptBT alkali
6 of the Periodic Table, one or nore conpo ounds of one

mefal, pud alknlineatasthimetal, Gometah saitsof orgasicrsidsge pe detestized by ASTM
thereof; and controlling contacting
%ﬂéﬁlﬁiﬁs such that the crude product has a total
Ni / VifeSinGQition @lso?roﬁﬂesf@ﬁlbthoa @Ppaidutihg aNinidé ﬁedm,r doRiirising:
of the crude fee and the crude product has, a

coptgating e crde ferd-vitln oneer ImARE ogtadystsigpredice aﬂotﬁlrﬁmé\“ad’éat includes

o e B REED YRt R o i 6 AR 28 1€ helt 111 e,

th&&Ghie F&Hhﬁdu@ﬁé}%ram Blﬁeru'da Yeod! & wml&t[ﬁ/ﬂaroome;iesf i | least 0.00002

EreaheRd e VD SoBiake ¥ et & Odufiﬁtl 9h of 1 fatelysts pomprises
ong'o? @m%t Ofréh (EHIEQ\HM ufgﬂ@ ¢ PEifS, onEQ;F nﬁfré‘gﬁ‘mpounds of one

pro erein t pro uct 'S, iquid
ormuott mw.lafroﬁﬂltﬁuamcﬁ sﬁf the Pedidrtic Tablh,earanmtinesf. thextof: and controlling

coC Q ngrrng)g: ;q%g gg %al I %@6”3‘?%5 }\Isll‘ﬁlf’ e conefen% of at most
90"%? t M@%ﬁ%@ torttémt of%ﬁ)e SuddRlet, :ﬁ)!d‘iﬁé tii@e BAIduE HBWAV GO content of

s of one or npre organl C aCI S, or mxtures
706 186% of thaMGOtchatent afithe tmdd fvdy whereingéGOgromtand s asrdgtbemined by

i fon Hs3olaRay a8 Rl oo igrinehy ABTHE Mglhoa D508

| easﬁﬁ heQnABBA aBb 1d§‘éjm@t‘_hoh ® ng&dﬁﬁﬁ g Qlerdd@$roduct, comprising:

catal ysts 1s obtainable : ning-a support wth
coptaeting a omude foedtveitls orfer cmm@elcatatysa tofprasluch e tavaliroduat that includes
thq-zr ?rglhg Eiﬂ%ﬂ ée;ﬂ fnﬁ e%lf-g et ?s.fa l?qq;?d Rixtore at 2?‘333%'118 0.101 MPa,

the crude feed compnsmg one or more alkali metal salts of one or more organic acids, one
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Periodic Table, or m xtures thereof to produce a

catal yst precursor, and form ng the catalyst by
W&g&,ts}og&fl precursor of the catalyst in the pr?ﬁ%ﬁfs‘imﬁfmzzzs

one or ‘nore sulfur containj c?ng conpounds at a

tenperature bel ow 400 C, and control li na&cont acti ntg
or omel Alkalineseasthonetahsalts phene e mereraenie acifh 1 Mixgref thereof, and

S S Bk e e

eaftly @)l inQhetl RS bf cifﬁﬁﬁb acidg 6f atdbden 00006 B giahis, Al atlleast bne of the

netal salts of organlc acids in the crude feed,
catalystsds nbt@mabbrbw egmbining:A SUpRatt Avith enecpranqes metals Eopm Golumn 6 of

tf Fefttc TEanE o BEA iR R0 3PLfe AGhOR K Eollith 6 of the

|nven ion al'so provi

Peﬂsalbqtibléf oPhoduick tgradf ¢ prbdudy Ddatalyst lﬁmsdrsandgformit@ the

contacting a crude.feed with one or nore catal ysts 1§110'u:

catphystiby beating gpaecusios afithe catpbist i prrsence gfone of EoTe s

coo Lomp ek B AEACS BLPANELC i ol g comtaing

cofiditibigsuch ehiat Heaorudif produud das = &ddal content af alkhli ietad, and alkaline-earth

ettt S b A sl o
a]lé%i% Lot metal IH‘B{e?al'gﬁ%isor%%g & 125 4 Be Sk £ %ﬂgﬁ@fﬁﬁ?&ﬁeﬁt of

one dr nore compou one or nor 0 nmeta
alkfatimntﬂo hnthaikirefearthend?al; inowetal 3adis|of prganicrdcidsus determined by

reo duce a catalyst precursor; and form ng
Aéﬁ@ﬁkﬁﬁ‘&ég gy heating the catal yst precursor in the
Pr e8RS HventioR 2o p Efevlldgé ra%@tﬂbci of pﬁgﬁélﬂ% H'cﬂﬂie%%ﬂiﬁﬂ%@ﬁnpnsmg

at a tenperature ow 400 C, and con
contactim cmge feed ovithi aneor suart cathlyststtd emﬂug@ie tqialqmduct that includes

t | .Ni./ V, tent of 0% of
inhRk bl VhESu B bok ahtarg) s Rlriq NGl 2B O (5 Mpa,
thedrudetced Khvifg, pef Brady of srhié PR "o tDIROET e Thehtiofn1dast0.00002
al sg@grow des ‘a crude conp osi tion havi %mgi per gram qf

gramy, gad aideadtoB¢ of ha cataIrYStse&thamabbiDYgﬁ nigrg a Support with one or.

oA 0y 6 (0 g pon rmore

megdlafomoColomar OethdBatodit Thble, orlipixhiragtherndto produce a catalyst
distri butl on between 260 C and 320 C at " 0.101

. at
procupser; ayd dermipg theccatadyst by hgatinghe %ﬁlyswmr%?r%%%am?%me of one
o FRISE 40 GBI BB gD 5 gy vl
cogaamg whditivas suchrthateheaudé perdscdes agotahNi/F7Feccantknt of at most
o0 At NS sl gt s e orbeccii Ly e Bient af detemined

b Q‘ﬁiMq.ﬂaﬁg pi76¢!l fur, as deternmined by ASTM Met hod
y 4; at least 0.2 grans of WO 2005/ 066311

PCT/IlhsMﬁ@m 2l20 provities nepiderompasitide heving s ghym abTvde

ofspopse: ey Ul ore o€ RHEPHEhUS vlh BAG el lhfton

be’élove'én 9vher el st 0nbe lma %t Rést oome%rmna efhitocsBBdhs with a
Met hod D4530, and C5 as hal t enes confent is as

bodmgeaugerthsjnbn}uonﬁt& S€ RAR2D.°Goat T 1i MPayratilenst @08bgrams
of BidrpatBons it & Biiing rarfge AiohSbtbn beBheth 382 M 650 °C at 0.101
MPa; and greater than 0 grams, but less than 0.01 grams of one or more catalysts per gram
of crude product.

The invention also provides a crude composition having, per gram of composition:
at least 0.01 grams of sulfur, as determined by ASTM Method D4294; at least 0.2 grams of
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contacting a crude feed wth one or nore catal ysts to
produce a total product that includes the crude

roduct . wherein the crude product is condens
wéﬁmémﬁﬁdlo. 101 MPa, the cryde feed a MCR Con?’%hfusgﬁwmnzs
at | east 0.001 grans per grain of crude feed, and at
redidas hs determinéd b ASIM Methad D5 307 land iheaivngpasifion has a weight ratio

o SRR s G RA i 5 B, MR
de%%lf}{éﬁ' ) ASPLEMERIAI4 550040 ELsyAR R efEordtéif iR deddHhfined by

m xtures thereof, to produce a catal yst
AYFMdviethod D280@. form ng the catal yst by heating the

Sl A Sedgen e ol oot BF P Eing & Godf et sprprisng
co?%gmc%r a %gx‘ae ‘féégt\ﬂﬁlx bhd& SR caflysiioGRbdlick aqnal ?x%ﬁﬁctttﬁﬁtmcludes

product has a MCR content of at nost 90% of
the tredé/pRdutt whersirethe coddetpredust iscentiensablewhdf & and Q01 MPa, the

B T Y e Ty P

of et sts EUBRAThAH1EBy: coffbitiAg h isﬁlt%)cﬁlt With @8e bemdrenbialsdidin
or nore catal ysts to produce a total product that

Calwroh G she Péréodie Tahie,mme@ncore aprapenndsof ene prmergynefalsdrom

LS _condensgbl e.at. .25 C a t
Conf SRR Tptig o iRk pogob i sl € ufifecangor, and
folshiugl éhef @@dlyst dytheafing ﬁ_a%hta@!@t?%reafrséﬂ‘i_ﬁ theprebense 8f Gww/orgore sulfur
a pore size distribution with a nedi an pore_ di aneter '

conigirng egpovnds At 2 trgparatere belywrs 00 Girangcopalling confagiing
cobBph PR Ryl pRE0E3aL 8 NICR BRI 5 i 5ro, 20% ofhe MCR

cohfegt ofttte arudp déecel, dihayeht BICR véigergiinagpdetansnaiby ASTM Method
distribution is as determ ned by ASTM Met hod D4282; |
D438 coritrol | | ng ‘contacting 25 conditions such that the

cru i i 2 MeR @mprising:
g ep DS, S By ol s
cohiattivgia Erds feed Tith omev@rmorecatalysts topoadide 8 tetakpradect that includes

conposi tion having, pe r of ¢ ositiopn,~ a
IO PR e e Shhce FEORHEt BropPAERDy SHeT BB faf) MPa, the
enfd®8ed AMER ShntBniQit 3t 1ed5tVB0 10 ramy gﬁﬂgrama&' cedectesd, 2ad abléast one
ASTM Met hod D4294; and at |east 0.3 grans of residue,

of 8¢ catalyiis bavingi2 gots\sizagiistrivetionowitips aerianmese figneter oA range from

702 o4 B % B oS BRI e B0 B ol 40 ki
hati@k @b @idmyer At 38 Bhefdh&aRBian Pord@iainedr,Glliereifl poressize

cof "sul fur, as determ ned by ASTM Met hod D4294; at nost
disyriptiogris s deerniined by ASIM d 34287 and geealling contaeling

col S BEFRehE1 HRCR 3 P45 03 g ce

fedd ivhebiDPRTR is anidtdriened yROSTN Method D4530AN of at nost
0.5, as determ ned by ASTM Met hod, D664, The invention .
al sdhsriBvangies a&ﬂ@f%\a&wqumwlﬁm&& B@rgrgwﬂﬁemposﬂmm

o GEERPO0 s o T o 5 PAETS) EMAd g o 003
gravhs ofsulfitiers deteridficd by ABTM M etAGT DIARR4;and abDieaf10.3 graths of residue,
as doterminel by ASTM Mathod Bs3o7 ' 9™

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 ﬁwst 0.04 grams of basic

nitrogen, as determined by ASTM Method D2896; at least 0.2 grams of residue, as
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ratio of MCR content to C5 asphaltenes content of at
least 1.5, and the conposition having a TAN of at

wherein TAN is as determ ned by AST
w@@}l?mgeé?ght of MCRis as term ned by ASTM Mﬁﬁg&mzns

D4530, and wei ght of C5 asphaltenes is as determ ned
deteymABdyMeS TiddMERod D5300; and the pempesiten hasa EAN:ofat most 0.5, as

i nvent.i, on in conbination with one or
dejegmimed by t@m{?&é[ﬂ@awn})o& tions according to the
| NVefteliffbntioh WS r&AHed ddhde dhpdiaton Bingd) @eNgrafre@iicdghposition:

inarefinery, distilled, and/or fractlona?

at thastr(.00 legtam of stifisr, svdsierminadby A8 WLPAH; Atlees 02 grams

offRE, tedminrEofAsTHY &ﬁ%ﬁ&dﬁ%@éaﬁ@?’#&%ﬂ%aﬁ@ﬁ B weiehe

ratiy 8f MICR &ffiént t6CR @éhaltened codehicdT af faast 1.3, and th@bd)mp@sltlon having
range distribution below 100 C at 0.101 ‘MPa, a boi |

2 T&Ng)é atifnost . Svberpin TAN b letooirsdbASEM MeghoddDeeh weight of

[.
MU of S} ARES S tad BUSLE BB e Co i
delpnRabyI0OTIE Method@$2007at 0. 101 MPa, and a boil i ng
ran%ﬁ d| strl buti on between, 400 C and 650 C at Q.10

semne pmbodimpnts, ghe-pyention a{reprowdes, yeombizgiion bﬂtb @1e or

i e PRI PR R bk e oot vy (0 s

nobpebnaceatdddn s refinérpodistilied] dndig fractionsllyddistilied) (llb)l haa components
bet ween 100 C and 200 C Oé q OO& Pf h
haﬁ%rﬂcﬁ@&mﬁ%ﬂ ef 409 ¥eh 40g) emlfée s&g@ﬁ east D5 ?1%0 suc

. t ‘ '
co_i?gr ocar %%mgﬁg\gﬂhdg ngg Hg}lrgan distri bu |1§|§§ of Ghich have:
a todlivgrangSdistribution bdl@ﬁ/ IOOeﬂC .01101 MBE’,aa beiliog mn@e disgibution -

o 0 B S A e 0

.3o@f°c% ol mfm& albmﬁsg Jaﬁgé&s&bauo@beme@ 30@Pgand aom’@ 280.101

has an initi

: MBmuand ng)oplmgmngﬁ dlambunmbetz@@ @Qa%c and 630 jfPat 0. i@bMPa (d) has,

pebEBE R iretor a8t BUOLGRRRSY hRRepfolt iRl idhuee

didteBdtion(belovs 0P PC 2€6.16UMPY; 0.00) ghass @ahymbcﬁns th@@ii;g a boﬂmg
grans or 0.05 grans of sulfur per gram of crude feed

ra:(gc)dlmautmn hedwigen HOS: andrdns H10. ar0.90 L gxagss of hydeocarbons

55y e BBk e SR 108 -CSEOIUE, .01 rams

of| fhyd&roﬁﬁbbmmg Dboiting range distrébiaiok dletwaent300 °CadndA061°C at 0.101
one Qr nmore org one .or.. nore al kal i arth

d
MR and 0 gsargs S reracips baying & hoilingtnge digirbifion fetaicen 400 °C
anli 856 €Tt g gpgl\d%g@ ?51)'1@;1 of BAR4st BN atzl'eﬂéi Os‘?l& itP4 1#Be from 0.3

organi c conprises at |east one
to 20 ek it 1 G air 0. 5ot Sa(i)dxaganmweﬂbodmg\pbnﬁwﬁﬂ 1B68 200 °C at 0.101 MPa;

(gf’ ekl def o R Rt T ki gl v

18
\?.gnﬁf cg%&l?t?rgﬁ' C@‘%!fi@epgfs?s?]égitm?;(i) HaQ BB ]eRG OAT0HI @aﬁ@of (85 grams of

obt al nabl e renovi ng

sulfmp;bﬂrlgeamnﬂcmda@dnd@ havatdeasp 0401 Igmmm@anG@mm' lgsanh pHemde feed
I.n sone_enbodi nents, the,i ti.on al.so
(l)ﬁwaaeﬁ 58 0'1 o8 O T ST TP TSBEeE U EBmPriSth paveen

H ﬁy 5ca996H%0§i)bh9 BEmRRCAkAl RGtal SalfstHF onB ¥R RlokOBrgatic acids,
hod contacting a

one or more alkalme—earth metal salts of one or more organic acids, or mixtures thereof;

-

Oum

(o) comprises at least one zinc salt of an organic acid; and/or (p) comprises at least one

arsenic salt of an organic acid.
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crude feed with one or nore catal ysts to produce a
total product that includes the crude product in

ich the crude feed and crude product both h
Wé@?fﬁﬂ’ﬁf:’éhes content and a %@Rcontent, and: %ﬁ@zéﬁj‘ 2225
of a crude feed C5 asphal tefifes content and crude feed
MCR InGomeentbotandhts, shesimventionzalsor pravides, dul cembipgtion with one or

g odihe BAGOLEAR SEOORTeED AT DR S BB P Por i P LAl
obttzﬁﬁ‘a{ble%y feEn¥ing Raiht8 A d & ofdpotinds AB#Y Wilat{®thant@phtha from a crude.

contacting conditions are controlled such that a |
wei ghtsomateinbodimenti/itie inyontiosralsogrovides, dn gerabivatienwithoge or

s B SEuS G R 55 BER e Foftcin
crﬁd’%&jl Bl lone of Rforé BMaRSts @qgﬁidﬁ@e Ptodalipi@bct that includes the crude
co

Ination wth one or nore of the nethods. or
producp irswhich e erode fagidagd condepeodust bothihgve a &5 ayRhabgras content and

o PR irben A b RBACREA o Bk cobibh RFGESHond MR
conbedf RER RREMSH A @hdd ProthctIxSaspluieney content Adda brude product MCR

thereof. In sone enbodi nents, the invention also
copten/isd8sand qontasting penditiens,are porsradled suchhatsS s at mest 99% of §;

ol (Bidhe PoreBAPRRR RIS S GEREERf el oA BB o BICR
colfhfbyihe enide ppsdidtiiea @ hsphalteries ootedt dfftie crude prodast is irea range

crude product wherein the crude feed is contacted in a
fraadiierd herde® khat is on or coupled to an offshore

b T B 0 it om

moetdf tiismethodonmpashidsitivas aceodidg tygthe dnvention,raigndrogen soarce, in

-+ whigh i hyegiken SRPRP 5 (9 SefoouicopFeReErs (< e bt

20

25

30

‘ hyar&gﬁcloﬂg,e@) ﬁ@ﬂ%ﬁt&h@p{&@eﬁi&m&é #B6re6QNt act i ng

condi t1ons” suc ) aratio of a gaseous

hy dringeme smbodiments, theinyentine #seepfovides, in gombingdoy wihone or

el oA S R SR8 Cacng

cri® Red vith We GR Ity Sdtalysts (®proihie: & ohal pr@thct datinofudeeibe crude
h drg&gn uptake is controlled by varying a parti al

prpdust sdereinthezpuderfeediippontasted 4 a cortacting)Zong that i§ en gfrcoupled to an
o drg@&?}gupt ake is such that the crude product has )
RIS ss than 0.3, but the hydrogen uptake is |ess

t hannapmeaEaibotiredntd) ek dgetionilfksrovides in vérhbinatiors with one or

substanti al phase separation_bet V\ﬁgn t he crude fg%nda .
menedf themetheds orfasmpsiiions aGosdng bhing dpventigy., 4 ethod that comprises

| _ | Tac
B
T ST S T T T v
hyfergsgispyes fo basmidndrel ISHa rms&fffcpg%ﬁ-d@ﬂaweggh ik hptgt f saseous
hylio %n sPu:%E glexe&ﬁﬁc &?tep ﬁf cruté feeﬁ&;aﬂ?ﬂ@t%?] $Bthbne or aiore 8f the catalysts;

partial pressure of the gas and/or the hydrogen source
(b) theseletied rdte df netdrydragen aptake s cogirolled by varyingacpartia) pressure of

tenperature is.in a range from50-500 C . a_total
th RPEen $0086% §°)SRte GangErsep WBHAkE R el s shds prgduct has
ey ) e Y 2 ant-of By dd tak
TRKHERAS a5 et ey Rrcch @R 1o 1O Hrfanhn bt of By e uptake
thatswillrcanse subgtential phmsk. @p2atiddPbetwedr) the crude feed and the total product
during contact; (d) the selected rate of hydrogen uptake is in a range from 1-30 or 1-80

normal cubic meters of the hydrogen source per cubic meter of crude feed; (e) the liquid
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a flow of the gas and/or the hydrogen source is in a
direction that is counter to a flow of the crude

W{lﬁ@%&ﬁ&{% the crude product has a H C of 70- 13,%%20&1042225

e crude feed; (J) ydrogen uptake b
crude feed is at nost 80 an/or inaranefron]n y
homelyspaée vebooityaif gaesitmdionthe bydrogén W@g@h epeirl 1du atleast 15h™, or

atgste0 R’y G) #aaalamiof e S bk BifS et Phadys dpmoitea
dtﬁﬁl)g%ﬁfacﬂﬁ)g( égj a éJiﬁaoNhMrE@erﬁt@fa B a rétfgetfiten 604500 °Cegbtal liquid

the crudé product has sul fur content of 70- 130% 1
howrlySpacepadodity ofitlee gas andior tbszdwdmencsﬂuncn és lorarangy feg;0.1-30 h™,

entfberl s oF B wrtHelon B Ao SR GRbn § EengB TR TR M 0

a W IR 0 Wal/oP B2 hydfopsh 8oi@ce ﬁﬁh@mﬁrec@én that ik 3Iohnter to a ﬂow of
90-110% of the residue content of the crude fee

the pede feadie (i) thechrade product basim Hé p§ 0130 efra HEE omsprud)e feed; (3)
/ t 94 t
gen BB R0 Rl S BB B AP 8 st
novidDeuti¢ Betees ofBerogeh @bﬁd:ubi@ﬁfefﬁﬂ of efudalftedt (k) thmtraﬂe producthas a
and al kal i ne-earth netal in netal salts of orga
tofab NGB contomodet BOSDOR, ahot SC2e0mr 2 rcat 1036 SF EGHH YfFe content
ot{tﬂfcﬁ‘ﬁﬁgtfeeeﬁt gg{he%hﬁlx#od'{ﬂ ?éso o Sy QbR (P?%Ueﬁ!'bt’/por 80—&20% of the

al sal rgani ¢ acl in the
sulfae dontértt)of theerudd feed; () tthecrade podiedds adliGEOrontent of 70-130% or

o B9 ob G Dapmisat afhs cadgiects (e o prodct s oy content
oi?[? 183%"6 H%’ﬁ; ti'ﬁ’/"o?fth dl‘fé SRttt ¥ R crhdeereed; L(gfthfe%?lﬁiie%roduct has

crude product has an APl ‘gravity of
an/dey a0 eomiéntan mARt 9GP et imost 30%6; Etemast 38, T’abmd& 40%6l/aprat most 10%

ot ohfn bt B8 S50 33 G o Dol ol p ihBlenspratias . - -

méAE and sma&fle-&d%ﬁ] xﬁétuﬂ ﬁl fn%ési sﬁ&dzlf%%dn;b #idsTHe rdds090%, at most-
0.001 to 0.5, 1. 25 In sone

Sthdtt most 0% pﬁ&eucnn’r@nt d)fdlukadl metapapd aﬂr@bne-paﬂh metal, in metal salts

oA R RIE DR BoAcio TP Rer B bREn (R 8t ullg sprptotioe. s

1e&s2 M3 (19 G croddprodidthgs & viscosiy dt 688 °U dfut aavst m%m:trmost 50%, or
catal %fts and control ling, contacting caonditiqns

atmwm; Vot amyisgesit pf %\pga}ﬁiecfe@@téa P ConDdharmgde product has an API
SRPSHAAPIdoR o BB g{a Eﬁ:ﬂet%eg L tan?ﬁg ﬁg:ﬂ%ﬂ:éﬂ&egﬁ%klﬁct has a

gen conpounds 1s™ r e
T@Nmflaa tnobe)%,at mo)sgﬁ)%,%i nmnsefm atahosA 20D sr ata066td D%, o the

e A R
COMYLisSAR eftRirAdn ﬂ#et mQénti%n%?srotii}EWihésc nf‘Edrﬂbmat{cﬁ:D whth one or

| east one conpoun the organi'c oxygen contal ning
maeryf thecisthodsprr dosgmsitions adderdibg tretheinveation, afmethod that comprises

copfgting & cBi g6 With e, GhnorG calBBAICOPSHoe Soubelfne conditions t

re&\.‘né&% doRRneaf 6@%5&&&%&&&%@%&9& bd Whttl () aBhted of
WO 2005/ 066311 PCT/US2004/ 042225 ~ 25 | east one

setecte;:lanmgam@éxygbn cmngamds isorefgeed sucin thai: themmdnmrp@m liss an oxygen
salt of a.c r bo

copfaat pedtanost St ue S el g eedlhy kPR Sompound
ofthe 6%51{11(: G iohtal; 1%9%( s?méé db t‘!@mﬁﬁb{s@% REa0RlofRBrRxylic acid;

cont non- car contai ning organic
(cratripast nnSc(mipcamd b the @fRrtiodxyigen containgny comipounds comprises an

S ] St Areheapic BOIED FUSEE 0B EPraROPAD B BT xyeen

con@iing @61ﬂﬂoﬁﬂ§’@9ﬂﬁﬂ§es an alkaline-earth metal salt of a carboxylic acid; () at
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in the crude feed originates from naphthenic acid or
non- car boxyl i c contai ning organic oxygen conpounds.

In sone enbodi ments, the invention also provi [
WR 2B on with one or nore of the methods g?'c‘“msza"’““ms

conposi tions according to tfe invention, a nethod that
least BH@{:{SIE didt tﬁ@&%aﬁib loRggeh contadeing eentpuinds compriges awpetal salt of
catalysts in which: (a) the crude feedé[ilqi cg&ta&tled 12 of th
a carbwiyligtacide whereimthe snetalipempsisey qre oy mgre matals from Column 12 of the

Per{o?%@qrbi%;xf) : { gx:jillélg \ﬁﬁéﬁug‘é’hat% Qoffeht 88ncH-c2b&:8AR Mntaining organic

e contacting conditions are .
confRthaPbt Aendsy 90%! dfahe édment of son-cabbmylid ceptainisgpegaaiaur e

i's at | east 30 C | ower ‘ltggan the secgnd contacti.n d
compenpds iaxthe erude §yeds pad/er (@ at lopsd 8RS Pt LS Y B GRGiF g compounds
. d t. ' K i 33 .

o R 0 et ARS8 SO ek b
ox%gﬂ‘g%ﬁ Wds. o; thehfi{st upt ?ke coPdit thi on is at Ieait
ower. than the tenperature o e secon .

cort omspunhedimeH B¢ IERGQLAIS] Brovidsie A epEuioh Py e or

mo*egqqﬁ%c\al\%gﬁug% of Q@g@?ﬁ@ﬂn‘é%&r&ﬁ)g% tie'iabedtRAPS rRthodahat comprises

y con Ing at a Second tengerature, and
conltditing @rthadel feedwith otk br mose catalystoin whiche) thecarudenfzed isrrontacted

Wlt{l ;gsl]fq:’athgg gtg o ?agﬁt‘ﬁe aar{g? rat&gﬁgﬁ%gpg%ﬁetd(bﬁ?%hﬂﬁ{ a second
tenﬁn\égft&g SthdAfe chtadfiySoRdRiansakeicBArSI0H SuGh il the(fixkt contacting
yo

rogen gas Is generated durin contacti ng, andg’(she
tensperdtaretis adeasd AP Cilower tharstha|seepnd saniagting tempgeaiurendy the crude

the crude, fe upt akes,. at, | £as rL f
e P T B o B B AR pd g second
hydﬂﬁ%éh d dontlitRRJarkPhe Rgysepdtate)Stthe first uptaké eaditivn isft least 30
t crude feed and the first catalysg . for

°C lowerithan the trtepeyatothefithe sasanduapiake pondition; (@xihe roge fred is

d h 0 .
o5 TN e P R g Ay sbtcing o
sedBh@ ieeraift, hitbths eotactingcanditiont afecromtrobed suclighat the first.

product, and wherein the c¢rude product has TAN.of at.
contaeimgdemperaiure it mask 0 {niover fiandhe sqegpd c E{Bﬁﬁl&t?m{’f‘df)ﬂmes (d)

s e R e A i e i
corfthotirighgnd-the denthetirtk somditivas aecisecbontroledisnchdbnttheprae feed
o bt PSR ol ahogtht b5 QR el ifrea it o
firsf BRE Yol EBLRKY Shd PAHladig of HeSudeRdd biid greTirstdotllystiirins an

dat al yst I'n_the presence of a hydrogen
inttiglerede modsepndrvheren drerinitizd cide pradust hasa BN hat most 90% of

e R s RGP S SR AL b 8 ocond
cat%l}s?foﬁﬂ_?afcﬁ%;prédﬁct,%d kRSN it cgedeepratied hesia AN ofat most 90%

ntacting, the crude feed is contact eg)vvith an
of tdF AN of iic inittahbrpde praduet dgpeaniantios ibperiorgied 1 Agtagked bed

| east .a WD .2005/ 066311, .PCT/ J! ) ' :
rossfor 0 AR I AT O Lo SE R (B ehide e is
coftaBtel LWilh AR cARSAtL AR kiRt folcdhtack hdth the bheoor mére catalysts;

the gas is in a direction that is counter to_the

fl ow )
() ofe phmovs ofitbe tatalystsivia sanadivsncasplystanddanends %9 is contacted with

hydr. ; 1 de f ' i .
m@é%gﬂﬁnﬁa@&gw@? plgeégncg of S&lgg}o%gﬁg&r@er a% E\?ogeci‘lﬂneg{‘toacontact with the
vardHi® R GHRNsE Yk Yhydlogh iagéictdtehatl a i ialayrahgedror 120 northal cubic

tenperature, 5 and the contacting conditiqQns are )
meters peotibicimetes bf emde faed(I¥ hydsegendppencapted dusing the cpatagting, the

crt?d% fged is contacted with an additional catalyst in the presence of a gas and at least a
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| oner than the second tenperature; (n) hydrogen gas is
generated during contacting, the <crude feed is

ontacted with an additional catalyst, and th
w@&%&ﬁsiung conditions are é:GontroI | ed such thgf:'r{(ﬁéommzzzs
addi tional catalyst uptakes™at |east a portion of the

poﬂﬁgfvf ﬂieegimlei‘alﬂi Ingleogenaaut! thz cémc%ﬂgsopdnm[as mlso epntrolled such

thek § Rl b gt 8 s Alzeelion it o Sounicrop ISt of Bikinidd feffand a

flo¥ & tﬁ@ %{?@gz@ﬁcﬁt‘%&; tﬁzgletcﬁ‘ﬁdesﬁéé’ﬁ‘%onia@%%ﬁi ¥ ghddfurd batatyst
['eas ! sonme ‘e

odil nent s, t he i nvention al so
at Py tedwerative andrshbseguéerdly with i additional catelyst atfa sepend temperature,

endeifaiaphs COORS B OB ER Sisrget B i R pt Rest 30 °C
Tower thd thggéc%gﬁ%rﬁg ; {(B) MRk gadtis deeratsdll difrihglcohficBing, the

supporte catal yst "and 't he support conprises _
crgle dieddria corstadted svithsanl additionnl nataliyst, andthecamiaatitgdenditions are

B L e S
hy&:ggaﬁ lahd/of (PRhE Hide F5ed ib Rebsbichaf chrthétb withaitdditishabeutalyst at
addi ti onal "cdatal yst that haS been heat treated_ at a

a steomg deraperatera bod ther@ptactipg Penditienssge eantiolled suech thatthe gecond
|i fe of. I one of the catalysts is at least 0.5
tesgpergtutes af lspst 180 ° !

t least one of the catalysts is in a

20 T4 ¥dfe BraBodimentsytheiifvbntion a3 psovidis, frecanbihatioghonith one or
enbodi nents, the invention also provides, in

mageabihe adtaads\r cAmpegitions aceerdingsp thamVABHR ddnithod that comprises
oGP RSASTE 0 ARSI 00 TN s

I'ng a cru
cat@éBsBdndahs supportl coagirisensuminal kitica ailivhyedéming, ttanium oxide,
_supported catal yst or, a bu]k me‘&]al gaé,gfilgyst n?. t he ed
ZirgQupBoKkde, BRERISHIR oFidene mllmﬁrﬁ fhezent, eig ﬁ)s ag‘ s;goﬂ

i iti talyst
coGRPAIIRE ARRL1S PRSP RE r Y COTirices S O ctalys
thatbbsbeen fheatnredtdd staderfpdratued alioive 400 PC pdiot toraibfusization; (d) a life of

mxtures thereof;. S er gram.of .cat al at -
ot [t ope GF B G HtaGiRkte o kg bYBECEOT 40) AR nal ths Bfplysts s
fixBd B oCsl 3 3 BheQhradeo@ed.or nmore netal s from Col umms

5-10 of the Periodic Table, one or nore conpounds, of

one Insomoembodiments, thednyentipn aise peovidesoin gogebimatiangyith one or

30 ble,. of m xture her eof i.S .
maig ph Bt s SRR AR SR p s VPR Bndthti fas comprises
coRA&iY a FREE e FaRLRRrdhore b&talykts A CasiBhcbSthe Catalyst is a

Colums 6-10 of the Periodic Table, or mxtures

suppoited @atfly@ﬁqr aowlls metal catghist and the sepnested catahyshor ik mestd
7 IS
S s TR ey T SRR o, e

or Tidi¢ €ompvunds f oiecsr thivemails fie) Colmnsel0 of thePefiodic Table, or
catalyst, from 0.0001-0,6 WO 20Q5/0

migurgs (Ddwsmsr gam gF gialyyy at @%8-%&%8@%@6*9-0%0-6
gréfl.ng% :ggf‘rgmrﬂ?bﬁlll —ﬁ.ﬁiﬁr%ﬁ &P loﬂ%?m%i‘%ﬂeﬁis fO48 C,Po%ﬂlﬂ@‘tj-qlt) of the Periodic

one  or e conpounds of one or nore netals
Tableptnels hivfeormpbindy oftone oPaorontietals ffahlGolumns fid 10taf tesPeriodic

thereof; (f) conprises one or nore netals fr Col S
Tablogogmiimes theestsal EOTTRICEE O lemgfe M@m&s %—?H of the
Peﬁi&g GabIE05 & SEhaletolip BT OB Br Ricke Metald o CHaMASEA 0 of the

a Fe, of “m Xxtures thereof; (g) conprises one or nore
Pertedia Tablel onmiGtbresthebeodf (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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the Periodic Table, one or nore conpounds of one or

nore netals fromColum 5 of the Periodic Table, or
wOhidseeqr t hereof ; (h) has, per gram of catal Y%T/[ﬁstzmmzzzs

east O 0001 grarrs from 02-p001 O 6 granms, 0.001-0.3

005- 0. 1 , .
ervms o RIS EeRiBRpSE GH ST e TPBJURES Toldiof IRgR@lodic

Tagf gﬁ){ﬁ’ %g&%ﬂ@ﬂﬁn% fYie o?b&@ﬁ%tégﬁﬁﬁh@lﬁnﬁﬁ 900 (K5H tHE Periodic

or m xtures thereof i)
TabR{Dr mbaeresd tieredf; (f)‘rmmpmnes ahs of mor 1@etalsfrom Cimﬂwmh&eS 6 of the

Peri odi ¢ Tabl e, one or e. conpounds ne nor
Periagi| 18bi%s 60 QLRGN POBIRIMINT G GHE(aF GURTE ToEdRl from Colurmns 5-6 of the

pegbglg Sa6. gmjr;&&fes tl%lré &@3 coﬁE?g%Lo%@g? fnoré afealyggrﬁs E4168h 5 of
theOP&@iodi: 'Dﬂoigromarmr afore compamdyof engret mbre mwtelnfm%l Giohirga 5 of the

.Peg;dl}-}gl}%b erl odi c Tﬂbl e: @SE or nore ct%gn%ﬁ)unld l @@&Olograms,

MJU n%@fng, ?01%)3 %g:??,gﬂdﬁ?s@r éb )lor mmwgﬁiﬂ@ of: one or

r 0 m O ne or nore
mare nEtals ﬁsnxﬁ:olunm 5 afitherBexiodie Table, @necnnmr: ¢ampendsrofione or more

r|od| Tabl m.xt.u thereof: (1) hq r.
«aﬁam i et e FrHRTS 15815 SomEea st B) e ome o
Qﬁoﬂi@olﬁﬁn@éﬁhgﬂ,ﬁ&ﬁc fﬂiﬂ@ offedrifidte EBmPbuidyf one or more
Perl odi ¢ Table, one or nore corrpounds of aone or nore

metals &Iom Colummoftbe Beriodio Teble; prompdvtes thezeofih) laas, pgr gram of

callysh 570 OBFT-§ 3 el OGO i OB By Dy 0,08 Bk of

oné efRiokEMstaly feditt|Col9if 6@ tlﬁ@Péiiocﬁl@Tfﬂﬂbmﬁﬁ opnoté cdrapourds of one
mxtures thereof (o) conprises cobalt, one_or

or syip BetdsTem Cc&@ggﬁt of the Pexiadi¢, ['able; q;émggpres Egeof ({() comprises
on %FH{) éeé&%ta%é(lﬁ oy 19%?%!%{ e{ﬁbﬁfc( f MO 8 nfdfe com n?oufnds of one

num- or m xt ures as, per gra
or Qﬂirahmmis frbmaolmA A 0-oF ik Berivdic Dable or tuinturds théref) (1} has, per

gr%é%@?l&sé’%'mﬁb@@&@% 6 Gy ErfH0 -0 ckerkiin GE1ogh oGS Bls from

16 QFRRURSR el TdbwH) %ﬁ& Sf‘moﬁar c Oﬁﬁdﬁﬂ? of $Jée6r‘iﬁ$re métSl} from

per gram of catal yst, from . rans of .
Ccﬂumgét) efithedfesiodic Tabie; ot mngmmrtherc@fnﬁn}muspnsss vmaduun,e@e or

mage gpmpanndsisk R B R OE ) Fsrer e PR P ff more
cofrpbiifhR oFRjckel, b ﬁuﬁafés(tﬁérsofmglca F\‘igﬁdﬁbﬁlttdiﬂ 03 @nd¥® ahpounds of

ratio of the Columm 10 netal to Colum 6 netal is
cobalt; or mixtures theregf; &ampmpyw melybdenumypne op ML PATBPIUGRP

15 of .th T
R 5 s AR o B e G DOORS s
frdne 0i008l0c] drakls@f: 186 ?Udéﬁmﬁ %ﬁebhﬁfo@@fnoly(bdbmhﬁ&omp@ﬁfds or mixtures
gram of catalyst, from 0.00001-0.06 granms of one

thaveefe (t FempTites TIngsteRCRNCLARTNGNS COBYPOYRS @M%Wconf&mt‘éws thereof;

OS5 <8 e SR, o130 R, PSS i yngeten

colfpbinedd| 6r hdtines thefeofj (XY conggistheceafmorewetalb dimphColesn 6 of the
one or nore conpounds of _phosphorus,

Peripdicd@ble a@fé)onﬁ 5 more mstals fiom Cluma 180f gﬂﬁpﬁ%@f Tl wherein the
(ﬁglr ra% %Fh}% ColGh 3bYsdtar 130K @5lufn¥1)q ﬁ@ﬁ ﬁtﬁdn‘? Q% 50%1.\2 comprises

Fararum na per gramo ca al'y

oné ﬁbﬁﬁwaeﬁasntsmm Camm ls)of ﬂab Peripdio {{hbllesone dr more compounds of
conbi natlon w th on nore of. the nethods or

ong GFr9Es elpwemts ﬁ@gbcaluﬁgl %%OE the Periodin {abls, ormpiyred thegsot; (V) has,
peI g:fa[H S¥athlyst, from 0.00001-0.06 grams of: one or more elements from Column 15

of the Periodic Table, one or more compounds of one or more elements from Column 15
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catal yst conprising conbining a support with one or
nore netals to forma support/metal m xture, wherein
wbB6eosieRert conprises theta alum na, and heat ploraRizbddha2225
the theta alumna support/ggetal mxture at a
erature of at, | east 40 nd further conprising:

t C
ofagggex@'mrrnblﬁgortmm&ﬂbﬂep%r@ pROSBhRTISy Ge MO SORPOAS of

R, U8 lifrd tierBl, (4806 10 PP piofis ofdid bluming per gram of
catdyqueamlioti(9) lads atleabielhS pradfiOofGheta ahnitina pérograradfcatal yst. ng

the catalyst. In so enmbodi ments, the.inveptiqgn also

pr oVilFeme & @Hﬁmtﬁgﬁ‘? BeRtiqnal3pprogides,ip F%mBF‘aF%W‘ one or
mil Y o8 B b dsfilts BELAAM RSt cifoh W Ao RY féiming a
catalyst oomprisiag cambinyisg s supportwhitictne drenpemeetals teform a support/metal

distriputjopn of at 15 | east one of the ,catalysi has: .
misiire hEEIdhe SEROrFOTPESE e Aine.a et Geatng tra Geia alumina
sufforfmei] mikRRSht d Bfh of 845t 406 ° {azﬂtﬁlftﬁﬁ%nﬁﬁgh{é: (a)

| east 300 A, at st 230 A at nost 500 A, or .t
combiming dlregsmppoxiimeddl-nligtue witbovatextro fprml 2 Past§ Gind extrading §i@ paste;

by arg Hiewcluaitn prer treihe AREiRg o empgiepBt o e 800 °C;
anddr ey sufferifin rthecaﬁ;rﬁ; or 25 A, of the nedian pore
C

di aneter; a surface area of at |east 60 nR/g, at
| eashn spme@mbedingents the insentioncdsa proviges, an comgbipatiarpwith one or

ne/ at least 150 n@/ at _l.east 200 /g, .
i Ry i CompriioR piord SR e WPl agReuPl g comprise
coht¥etif®h efude ffecll witle 8fd or0mareCatl gsts, M whithhe Poré size Wthbution of at

at least 0.5 cmB/g, or at least 0.7 cnB/

g ) . gi In ioms
leaskpuriphiba catalystsdap (o bnmedian poradigmeter afat leash60 A, at least 90 A, at

1eé;sg-'i’§6 KaP{ R % R gpﬁﬁég 1'293 Egzrﬁglel%t %B%'E?H%%Oo%o% nil%sg tSOO Aor 7

POST T 1 0Ns “accar di nventi’on, a mnet
in aqamye fS@a 902B0cCRM0AcI40Ng, 120cr30dk, 230250041 180506 Ay 23005@0 A; or

su r{ed catal yst in which the support: i
6%@3& éﬁgt 1&@%};@?’(&95 the fotel ey pt@a@rﬁ f?ﬁer%aeoré 3%&1%@*111 45 A,
| | : )
352K 3125 &) SE U aR PR aPRETE) 4 @Y AR of f oM HOUBTS, at least
90amBgont lehst 160 mAky atilenst 1 70cm>/pat legse i Shyméi atfleastiRYbmi/g, or at least

A R PO R B b e Py
el AP le@tt (If‘@rhag,atlir%ld&& 0.7 t@/gconpri ses 30 al pha

allm na, gamma_alum na, delta alunina, theta alumna,
or rinsomesutbodineants, thefipverdionalso prowides) in cqpbingtios with one or

o oS ST LSRG o YR80 et th comprises

cofiRFtdh @ bhidB fMdRILOmR: G moreRifpdfedidarilysel RoaHicRthe support: (a)
conposi tions according to the invention, a vanadium

cogpriges,gumingasilica, @dycaﬁgsmaawm@um oxadey izHEiBROKe, Waghesium

S R O T S R
alenipao(c) hew par gramid sifieire abllebstiOrigradB @f ghemaahadingnid) has, per

catal yst has a pore size distribution with a nedian
g8 08 sunnere tideash £-3grame as et lewt A5 grams ebihste aluming; ée)somprises
r t .Col . 0di
R el Bl A o, ik MG b b Rleper0F (0 s

mext Ofihgaiie of Sighs allalheper @tanTof buppes. t her eof ; and/ or (d)
has, per gram5 of catalyst, at |east 0.001 grans of.

one I somg embgdimgnis, thedayenbion giso providesy in qoaphiaation with one or
more of the methods or compositions according to the invention, a vanadium catalyst that:

(a) has a pore size distribution with a median pore diameter of at least 60 A; (b) comprises
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Tabl e, one or nore conpounds of one or nore netals
fromColum 6 of the Periodic Table, or m xtures

wb'&ﬁd In sone enbodi ments, the invention a'P‘i;‘i’fuszooumzzzs
provs‘ﬁ)g in conbination vvlish one or nore of the

rrethod or co OSIIIO accor.di ng,to the.jnvention,
SHRROF COprisingbeta gfjmina, a3d the panadivm.catalyst has 2 pore size

b O B o e

metels ﬁto;ni Enbinai & af the PedadicTable; ahg ot moreaxoatpwads of axfe or more

s o o aia: bt BB o BB per grm
of 2Ally8H, af Ié!lstglr(ﬁﬂt #hmb b8 @n@ oﬂﬁﬂ@meﬁ!ﬂ frb@TolihA® il Periodic
rans, of | east one of the catalysts per gram of

T kuqree mmqmomppandwfgmwr oo dietadh from Columinrfvedithe Beriodic
Tal 4 V|d 'ancorrblnatlon with one or nore of the
t% ?ﬁ%’m tions according to the invention,
one IR ko embolliffnts, tRtiAVentidAlalsd pRoviaee nPéon‘]EihﬁhdH\Gﬂl'i‘ bfe or
acids, one or nore al kaline-earth net al salts of one

mase ofitheanetheds eyregmpbositians @gordmg toi the invention @rcaugde irpduct that has:

Y AR e st 3o D008 00 018 SRR ) TR Pl 005 t9.u0s (B at

mat 0008008 gramis 0€ tiRalitdli methR had AlkaliRO8aH MBtaD fin méthl salts of organic
calcium In some enbodi nents, the i nventi on al so

acids gex gram oficrudediroduekt(Ehs mgst B.09AA2 gramsafNi/ ViFepRegram of crude
S 0P OBt OB 1L Yo S0 b R Lo e

catalystsqxergnnmmud&mﬂsctto produce a total product that
|nc udes de product the nmethod further .
?%ftlﬁam ee@nﬁlﬁ ARYsgtiom alse prayades, Byrembingtion witlyene or

- -m&é Hﬂﬁetlﬁk'ﬂﬁods%ﬂ:aﬁ 3 d bns cc%‘djrfgfqg?ﬁg u;vél?riﬂn% fie O Mgfeaslkaltmetal

20

25
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transporting

feed to forma bl

» saltsaafioingion glowwrganm aeidgroewe moze alkakins-earttemetahsalisofbhe or more.

orsflastle. ShppSuPE thesrf B hach () PEiBest 35 of thefell et ehium,
sodili®, oCHoiakRIuRs; Qﬁ%} {b)aR Haone ¥ ‘d{er ARAlirR0Rkth Hethls § ﬁﬁg&ﬂ;@mm or

product into one or ‘nore distillate fractions,
cal piuBHuci ng transportation fuel fromat |east one of the

di s t | on odi_nent. s
o ef Embedie N eentith A RS i S iERagig Sifh ove or
mot®6fthe netlitels mﬁbb‘mﬁﬁsn@dns(a@fﬁiﬂﬁlgttb gRsine@fivngh fetHod thitRomprises

i nvention upported cat al yst conp03|t| on that: (a
compggtinga qr@%t‘sfee@mtggmaﬁﬁrr@re eatalyea & producep wial pmduphtéﬂtat)ncludes

o LB Ss ALO, o BB TRB3ER A g v
cruge tiadis thé samear differegt Aomahe Bllmﬂa Ggeid;to (ﬁﬁﬁn fbknd s@ﬂ‘tﬂt for

si ze, di ti,on with a di an, pore_di angter
tf%e@’/n@séé m%m&ﬁsﬁﬁlﬁﬁ@& swﬂé@ %Pdeaﬂlatléﬂsqsamrﬂlfferent

gl ¢ Bge %036 % MPh b HfERd etuwta_ i3 ot fatchﬁlep,g(ggitﬁ%@ahng the

stribution g or at
crudnﬁrloguctg &r)d/bna@) ﬁastumiaangt}mroemieqﬁomct lirta ©he 6OmRY djstiliate

at | ea ri ses one or re netals
fra?ttﬂe}ﬁa mﬁ»t%élsmr%thﬁe%@ ﬁ%a@eﬁsnﬁop@ﬁélwlama@uon&

|
t he Per | od| c Tasrftg rthég}r?ﬁ%nt@ Lﬂéozpzfo(zﬂ% R ctiBhation Kilone or

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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5 thereof; (h) conprises one or nore netals from
Colum 5 of the Periodic Table, one or nore conpounds

W@E%d%fb@ﬁs‘ii more netals from Colum 5 of the Pe'?b‘iﬁks@mmmzs
or m xtures thereofjzs (i) has, per gramo

catal yst, from 0.0001-0.6 grans or fromO 001-0
of gt lgas 230 A; (erasarpore Velus| q(il ghe poreofihe powwstﬁbu%on of at least

0. P%H’gggs r Bt lg%;k @l o&%’?@% : aﬁ‘ﬂf‘fa?@r Q&E&' leﬁsP gﬁ S?f% cﬁ(dtleast 90 m*/g;

(gRsomhptibes oy Boreanetalrfrol) Oﬁhnms:'bh@ oﬂﬂﬂsl’enbdmﬁ&bt& one or more
nmore netals from Col u 6 of thePrlodléeLﬂogEIe
compRuRisef ong pe sy mefaly remColwmps 7i18 et the cyxeble,qums

th%%&g aégpﬂlgﬁ e of m SérE MBt s 88 Coldny OB i gir"ﬁlg?cgf? 9able, one or

one or nore
mare epapoatls of bneokinotemetalsieom tﬁo;lm(lﬂ)i of drgoPéroadéc Table, or mixtures

thrpd% (1) BAS, pETBRB R CarPt AR DOBL O 358 O divtn G AR1-9,3 gramms of:
onggg COBDRURES ni2taldTRhY BP&M%MM@ ﬁaw.! é&g&r%}edﬁﬁfxnnes

COMprises” tungsten, one or nore conp
théresft)§) esmprises o brimese mhmlsawm Colwhn 6cufpim BerindicwBatil¢, one or

m%_g 3?%‘5’0%%*’38 %unggé ot bal(f??'l"gg%p mﬁﬁ?":ﬁ i hﬁﬂ:ﬁg o nixtures
m&b&rkgit) hagrpefrgeswp : owng Har £6h-0. domapsrgxaﬁm&%mm -0.9grams of:

I nventi on in conbination with one or
oneror mood Collumnﬁmmlis ope onmwm@olumfsmata& oondpoundscortrhixtures

PSSl O R g Pl 1 ity ok
thdedf; (thPdontifses ﬁﬁ:‘l)ﬂ:ﬁkﬁﬁﬁyoénec&fm&é icbnPbundlof na§bdeBuf) ér mixtures

grans of Hydrocarbons wth a bmlmgyran ge
theteef; (1) @gmumes tyBgsiRre ANG ST WOLERINEBONGS off tupgsiem opmixtuggs thereof;

g AP SRR R b8 o

coflipfibdsi ickel Qe Re e Boﬁﬁ&nﬁs aﬂﬁlcﬁapor ﬁnﬁﬁre@ t}fb@éofNPa
and at | east 0. 001 g}e?rrs of drocarbons wth a
boi IR seme gwbadiments, mmqoa SBTRELes, Sreprabigatipnguith ene or

mék 0Ptk QrethEed or (B % ofid ar!cﬁﬁﬂ%i% tﬂggﬁr ﬁﬂ'ﬁ cBlde & ﬁ%o%f’uon that:

nirtrogen per gra conpositi per gra
(a)despdsAN obat mest 1, alambst@l )@ mogtr ;iBsorat nmtst (D a0 hes, Pér gram of

f t t d/ { {
co%m%%@e@ agfeaped oY araidof o Pons Ity A g e digripion
eefl 98PESInI280->C 4 0SIOTEMP LR (HaSENOG! grahR, ét'lé’@f‘l} 005 grams, or at

aso provi dés, in combination with one or nore oOf

leash@0 ngtanmscrf Wdranerhms mithartwiling rangs dugtrtbunoh between 260 °C and 320

b OB o8 B o5t " RTPRR b RudsOoors Tt B8R B
d1§ﬁﬁl§utﬁ‘mﬂféfv@ee§' 326 °CHrRItg502a1 4t 0N 0OMNIPa; {(BEhd¥R¢ ieabt (OU03 grams of
di aneter of, at |east 180 A at nost 500 A, and/or 1In

basic nitengge pér grmmgﬂsmwomwn,dd) hapopex, gram@f camppsitipn)at jeast 0.001

o5 A L0 T g 55BE 18 s UDBOS B o v
nidkeFarld Vadhdiam ped gt oﬁcdf@c%ﬂﬂﬁj 066311 PCT/ US2004/ 042225
31 pore dianmeter within 45 A, 35 A, or 25 A of the

medil® ﬁorp@ erabeidimentse the inyenting glsa psawidescia combination with one or

mch;%%é%he (i%rgg gxggslggéi%ﬁgl} ng o d%[vﬁ‘iﬁ Snupporckezc%%posmon that

indl@dE ohé Gﬁm@fdléﬂtﬂ?sts Santi iaERastShb | of thethtalfs2 (a)tbiab 8 pbibBize
oxi de e, zlrconium oxi d mag nesi um oxi e, zeol it

dismiletion withdhe meglianpore dme(eépf,@é R85t RO ot anast 5%&and/0r ina
rad e 9018074, 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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5 Colums 5-10 of the Periodic Table, one or nore
conpounds of one or nore netals form Colums 5-10 of
Perj.odi c Table, or mxtures thereof; (f) '
wéﬁ@o%ogﬂ re netals from Columm 5 of the Peri 37%@3&7042225
Tabl e, one or nore conpoundsS of one or nore netals
pofe dismet€pwvithin 45 Af 33 ApoP2s Acxfithe Median pore diangtersr(ekhas a surface

ﬁ*&%@g@%@ﬁy& sbieaet Ve st ad 250 @) SRkrisgs a support
eesu éﬂt‘a&n]gnﬁ? LRImiRL TR S8 ca-dRinBha, ﬁité&ﬁﬁ&h%%ldeh.@ii‘&ﬁﬁum oxide,

rises one or nore netals from Colum 6 of the
mdgﬁesmxﬂlomde]'ad:ﬂhm, andfer nyixtumsdhereoip () nqmpuﬁesmm ofmarp ietals from

O a0 BT, e, b0 5o Sl e Bmge et o

Colifid 5-99 g@% i8R Rible, OF fritures TRrSofC0t) boMpHsd¥RIndlof more metals
one or nore um 6 netal compounds, or n xtures

froh€okadn 5 6f the Pennqhn iTable, momomommndﬂ ef dnegwngse metals from

Colies s of i Bsioetct 0, et tne el O ek pebBRRHF e, at least

0.0000 lgBam$br: Bhebilkngi Célﬁﬁﬁ%ﬁtﬂﬁ"@ 8496r histe ColiRni SS@6taDEdnpounds,
or nmore elenents from Colum 15 of the Periodic Tabl e,

or mnmms thayeas: () epmprises axe azmeoremeials Som Columndd of thpPeriodic
?érﬁn ?rrlfg?r%fcgf:p%gwﬁeqf %’e %r gg‘)fé Sfetalffroxﬁ' C‘&lﬂl‘iﬁfﬁ 3fhcﬁé 991I1odlc

ures 1rom speci

Taﬁlébmmmtﬁk§ﬂiéfof$ ﬂ)ahasn Dpe@riranrofawlysPa lemst 00001 grthseft bne or

features from ot her enbodi nents of the |nvent| on. Faqr
mazg Sepinen 6 meials, one or moshCehuutoistal FRmpowIds; pramixtures thereof, ()

t t
B
cofpboshdstod oaé or mbieaneahl feorh Colunyn 40 of the Rmbﬂmdﬁabhq of mixtures

syste d scrlbed herein. 25 In f r enb
i thegend aKorR) $RIBRTRCS 9% B T SemEns 19 ﬁ?d?ﬂge Pltiodic Table,
: I
: on%%ﬁ@@@ﬁi@v 856 et tl'Hﬁ‘E @letenB bt c%’cféﬁ? 15 brehd %pﬁi‘cﬁ‘able, .

antages o e present invention wl

- or ixtores thgypaft ent -t o those skilled in the art with-the

Do h Bt Sl BBt S0 ot BB R B on
be Ebibined lvﬁthafemrﬁim ethef e@ﬁocﬁméﬁﬁldmm inOéntionC Fok agdrhple,

system FIGS. 2A and 2B are schenmatics of errbodl ment s

featifres &nmaumen@oodysmﬁ wf therinventiongnaydee conebineshwith foatges from any
066311 PCT/ US2004/ 042225 32 FIGS. 3A
of g s efPoARei

Yrati cs of embodi ments of contact i ng

Sy s g fitHeb afnbodifiehtsgerutie pRrIuE AtaEHthingble dh @ay of the. methods and
is a schematic of an enbodi nent of a separation zone

systeme dessribed heseinwi th a  contacting system 5 FIG 5 is
4 s _ : >
Conglﬁgﬂﬁ o gmgw&pg{ég%@&ﬂﬁm feaftrefmBY 809444 16 Wspebific

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 FIG 6 is a schematic of an
enbodi nent of a conbination of a separation zone, a

w6 ahisAsEd1ng system and a blending zone. FIG pcdrfys2o04/042225
tabul ation of representativg properties of crude feed

and crude product 10 far, ap enbodi ment. of contactin
t he FIPS3Amad B ire ehematies ekembadiments BF egtagtiag sgstems that

in%%%tgjr'e%aclon{agﬁﬁegﬁﬁ{&-ati on of wei ghted average bed

ature versus |length of run for an enbodi nent of
CONtRIG! # R $dhematici dfarf embodiirieht efieeseparation eonedn bymbingtion witk a
FIG 9 is a tabulation of representative properties of
CORfAERNE §Y8®M-and crude product for an enbodi ment of

contgt i g%%é;ﬁ‘é?g%ﬁ ﬁ?arf ERbodiet $#WPbIERIIARS ¥SHeSin cdmibltlaffon with a

10 i§ an at1on of representatfve properties
comthctbigidsteheed and crude product for an enmbodi nent of

contacting the crude fee ith t cat.al yst L
FI GFIG 615 sehempi 8t FosmBpdimeptef 4 ogPiagiiprata eparation zone, a

%&ﬁrwc I %jd[ﬂ?rm of contacting crude feeds
coWlt f uregrgia?gg:gent at aleyst systens. FIG 12 is a
gr affiGcalis a mpulatiembfteprasentative prapertien6f andaifped andicmide product

versus Jsun ti 20 for e [ of nt.acting

for e cebaduBga’ of FoRtaring B oFe e WEn PR AW e Fi G
13 F1G28 9 @Qﬂagﬁﬁhl reBREAMAYnAfivightéd BRiragttibd agifiPerature versus
upt ake by cfude feeds versus run tinme for enbodi nents

length ofrundfor amembedivient efsgstagtingithe smdedeed with pne enmarsentalysts.

. F 4 hi | ;
f g 2 flﬁg‘é&’ &%q‘{agﬁlla?io% Igﬁe%geg Erg Qurl%ccj%gpéﬁ?g g@&g@%{egg gl’lc? {:)?Jde product
forCAn I BbdHIREMGU T oHRESRIBthe Wiudei foE With twobadiysent s of

contacting crude feeds 25 with four different
cat dflGs10 Hanothes tabplation efrapsesgnigtivgppropgities of crude feed and crude

e 50 Bl of AR af hag T ity o gt
CONIKGE 1 Nk 4 fabulatiowlef dradsifeed ahd tuds peidubisfendmbalimbnts bf

systens. FIL G, 16 is a_.graphical representation of
CO%"%?%F@%f@ﬂ%W‘E)fWé@ %r&n'f‘ﬁ‘taaﬁtéﬁ €% percentage, of

cru p ' f i »
cont 10 12 SHELBpHENTReSH o B P AP IRRICTRO0 R fersus run time
forsatabatiments o€cortdcting caudeabedsawithofoup differentegahishisystems.

pr o ties of crude feed and crude roducts.for

b G b BPDREATaRre oA T B N HeD FHHE Y e s versus
rurs hile §0Berh bimleRG lof €6ntadt Al P FRBESMEE fotfr dETEFRANCRRBRY S stems.

catalyst and a vanadi um Ccatal yst, with a catal yst .

sy stRith Whi0@spiics Jefres0titios 2 tesidye xepEnt, 8Zpressgd in weight

i ncl ude vanadi um cat al yst. a . [
peieRfy of iR Tl e bt SphlntgfS Lt asag e focas
witteRut aiffedht QhtalisPRRtehises of crude feed and crude

products for enbodi nents’'of contacti R&)Icrugle f eeds

|

wi t FIGndS tra grepleicaldepiesestationrof ghangs i ALY guavety 96 gradg proglucts
verdi§ fh 1\1/1%!3 0% dnhiSRiments of contacting the crude feed with four different catalyst

systems.

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

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

various amounts of a molybdenum catalyst and a vanadium catalyst, with a catalyst system
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FIG 19 is a tabulation of properties of crude feeds

and crude products for enbodi nents of contacting

ﬁzﬂ&‘fo ds at various contacting tenperaturepepibéinsazzzs

he invention is susceptiblgto various nodifications

and alternative forns, specific enbodjnents thereof
thaamlmmﬁwmgataivst@ném@ybdenmévm%aly stpandqwith glass
b ckaWI ngs may not be to scale. It should be understood
®®Fat the drawings and detailed description thereto

ar e prG! 18 RtEBRAISPf propdrtiésd o dridecfebd and trude bmducts for
particular formdisclqgsed, , but on the contrary

embndmmnitmf dosttacting expde fegds wikhemeios mare Aatalyalg at V%n%lﬁtb&md hourly

ﬁ’lhernatlves falling within the spirit and scope
Sp%ﬁevlg &' 5Pesent invention as defined by the appended

cl aIFIG 198 &Eﬁvﬂhﬁ&%ﬁ&&ﬁﬁh&ﬂf@iﬁ%&dﬂ &ndeumdmlpmmmts;fmf
the inventions are described herein ip nore detail.

iments efecontastiag aruge decde At YAEIQUA SONAFHNS [EmPETARIRY
ref %élilé &e@ﬁ%ﬁﬁ er 1 %gﬂ%gqo %&ﬂsﬂﬂoﬁ %%&H ?Jtémanve forms,

avl ty ravity
éklﬂic &hbddxhl)ents&hmof 4@ s]ttﬁmelbynvaya of h;anﬁﬂ&‘ int fhietdrowling6 SPIR:

dr@t@?x?%%@gég{ b tomec ‘im%eglﬁiwgam srtooR iat e dhainesga deailed
deifpiBil tFLS W DR druBilacd E%&’veﬁaﬁ;zﬂo th@%hhieﬁ&: FéHiPdisclosed,

I ons e CTU e eed t ot roduct
buamdﬂxarcohhaypmednmnmmm e tovar ell apdifications, mqmvbl)cnts@d/laltematlves

sllcg R i erict S FrB o e ReRPURUE I dsTEed X fhe gpended

cldifsPent ane. Cs asphal t enes content is as determ ned
y ASTM Met hod D2007. "Columm X netal (s)" refers to

DERAIGEDRESCRIPAIONof Col uim X of the Periodic Table

o gt SR oF PRl e By At Terms
m@@ﬁér@iﬁ&?@d&ideﬂa@fmwmﬂ nunber (for exanple 1-12) of :
the Periodic 30 Table. For exanple, "Colunn 6

met SAEIM rediers te; Amsrigar Sgndard esting andMptesialscol unn 6

of ® e of

one ‘P gy, Htecs 16 e oAy 1 2RCCTB0 TR ASERRAN s
defeadaired by G TVIMthet ©6802.(s)" refers to one or nore

el enents of Columm X of the Periodic Table,

one 28 A plomis corppk e of 1t ofide feed and

P
oS0 Sy TR

n umBaxilid mnge dmtributions for fie)crade feed;ethertal gabduct abdl/er the crude

ProRD b8 48 HERETInet b Y MBS0 01 W B oHpiogec

and/«@f a teﬁesﬁPéf&s%? s Bat Qféein%lulﬂ@ h?{:ezﬁé&mta%phaltenes
from Col'u of the Periodic Table. he scope

confent i |as detpphmctéby ad TMidaiimd B2 . net al f romthe
Peri.od tal(gie 'S8 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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of a conpound of a netal fromthe Periodic Tabl e,
wei ght of an elenent fromthe Periodic Table, or

bk a compound of an elenment fromthe Pgiadi
Wtﬁ%‘?@ ?:gical cul ated as the i ght of netal or t 625041042225

wei ght of elenent. For exanple, if 0.1 grans of M8
the Berinstiei Takle, ingvhich Xoforiespandy ta 2 c@ln@ndamgm glos gxamaplgnt3-18) of
th b Al il ; 087
e B T o i PRSI pafely 8 G e clements

frode IColimP 1 5 of GRMRADERI Table uddstint bahtoré tahpaxasRf ene 8r more
crude feed, a total Frgduct or a crude product)

elemgntefonolumpdSgifithe PeriadioBable. wei ght per cent age

b as n h . i t " f .
ot and0ssOREof @i oIl flanh Do SR ok} pHER e, weight

offaceefpbaiidibf Pimethll GloniihePeriodicTabley weight bfimn elemeni feorh hikd Periodic
contacts the catalyst 15 during processin

Tabjy, o1 weight efa eempeuind;of applemsak fretike Renpdic Tablsiis ralgulated as the

WO el of ik Bk OFIRER, FDfoxetngle 100 Deri PRy s used per
grataiof tatalysil tHeycal hiTdd Weighoof tBS RdTybdehtemanataltinrsd catelystis0.067

to oxygen, _nitrogen, and/or sulfur contained in the
2B R Aram of o7t ucture of a hydrocarbon. Heteroatons

co ntg%héggfgﬁg% tﬁté (Rﬂegw oP¥ c&%@ﬂéﬂ? H@Qﬂastrﬁgf%ﬁ)rfﬁﬁmple, a crude

oxygen, nitrogen, and D4294 for
fesi hitotal produxt.adr doaedeproductgepréssed ef weight fractionrarpamight percentage

conpoun t hat, have a . Ofisl.€Ss,,t han 40. BasiC,... .

bafed e el et R SR cr MOASE” ESIoRed Bisos gillion by weight.
D28 9¢ rd e e/RASPro®itt flxtube 18fess th AR Rat RACR thécatalyst
conmpound and/ or "conpounds that 25 when in the

duping pravessing. a crude feed and the catal yst react to

D O SR G A o i B Beofion 200
°C®00 PERMABAS °(f (850 CRpanD. K1 MiPa! Distlaftycdnfpeisheistetmafed by

as net hane, ethane, propane, butane), water, or
ApMiMethed DR8P8of . A mass bal ance may be conducted to

ass t g '

oo AP A0 DU S e ot
stmémmrtgfltatﬁydrc&fagm t}ﬁTtaﬁmnﬁs:sirx]t\tﬁt isas detﬁn_ﬁiadde ty tAS TaVI Dddthods

a_catal yst . t ate crush strength is a .. .
E348 der qnyBeny IWG'A% oAl efereepEnddd4 25Aensulfiss SFatal bpsig nitrogen

| i i i f ‘ | R

L s 24 A L0, 1P g o
deteohinesd byfASIAVAMythod D28B&I cul at ed by summation of all

o g et PSR S5 S5t

whEh X tHeSredeRELESa 18dE QAR el dabilyst ikt oHrbiHde Ry@0gerPlo
nore conpounds that are liquid at standard

compawui(gtiothe amde ?ﬁés ?xh)eirqggﬂ SQyrce Ay ineimde, blsbisaioh limited to,
L

butahé)) Watedl or PR 0k IheRDE A'mAEB belaf R BE Sodduidtedas Bssess the net
solids at STP. 5 "Periodic Table" refers to the

ampynt ofdiydropsh peovadedstodl¢ ¢anapbupd(s) inethe wrusterfead. onal

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

“LHSV” refers to a volumetric liquid feed rate per total volume of catalyst, and is

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

catalyst volumes in the contacting zones, as described herein.
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Uni on of Pure and Applied Chemi stry (IUPAC), November
2003. "Metals in netal salts of organic acids" refer

I metals, alkaline-earth netals, zin
wé?@@ﬁ?‘%ﬁchrom um or conbipations thereof. (}ggms‘goqmnzzs
of netals in nmetal salts of™ organic acids is as
d et e‘r:[mmé mmaWMthmm thatGnelivlesrope Cx nswe compounds that

5 e P g 724 5 P Mt e o

pYTp® SifMDE edAED f GhedT nilste @6MpBESHs th
as STP&VW@%M MSg%ﬁEmﬁlapht hlgﬁﬁ?%?ﬁe?s teo h drocginon &

arc:h id laeﬂTB wiibt dneapr puire compeundgdhatiass solids et BRP. bet ween

d
iin?g oG Tabfe! gethdito foe PERfp ol Toe R SREIHH Sy B ona
UmBh LMPER and & !1§d Cﬁmﬁis‘ﬁ'&ﬁ(ﬂ\l}fﬁégw ?g?]\:bg}]btet DOOR, Or

conbi nati ons "t her eof refers to the
cont‘Mitalsfin mietak edlis afmmlda "mefer taalkalbmistals alkghne-earth metals,

t her eof %The ul}llln’fg\#/ggﬁg fﬁ‘g“?{;aﬁ ;; S Cu‘ﬁ?‘glsﬁé trﬁ:é?a‘sﬁl\é%lts of

org.ime@eidm las AEtRITRInER by! msnfM ovietHed Dast. 20
Non- car boxyl i ¢ cont a| i I% or gani ¢ _oxygen conpounds”

r ef eMlctch nResidug’y Aoreptanhedfers a6 quantity of sarben gesidue

S bl T BB R i

ASTM Methed D4589cl i c et hers aI cohols, aromatic
al cohol s, ketones, al dehy des or conbl nBtl ons thec{

whi ciaghthaoref Pra\?ehxdweagb%mmneats olling Tanigs dishibition
betrh@A2RCAT06 2H] SISl oC B0 F) b, FOIRIPICND @ Lofient s as

onents are gases at

TR

-de(epmbiedb@tASﬂ’MMadhuéDSGﬂ? P-value'." refers to a

nurre | u whi c sent.s the fl.o cul ti

T e/ ¥ 8% i Fwic kel -0y O RoTftigAons thercor

Det a4 Eb&ﬁeﬁf’ réf@ﬁ t§ ﬂYcaédﬂ?en't éf mﬁﬁécﬁérﬁﬂﬁimp){roi otfcombinations .-
Hei t haus I n "NMeasurement and Signifi cance of

thexeqh Alhed¥iéV Pepoitent ison df:teﬂmn@@ by MTMMﬂh@d D6id% of

e LD M o O AP B Pl

" pOrgonlaraxylit 8bfthint frfic o F‘tﬁ&‘foﬁf mlrmrmm anic oxygen
di ametoer ang Bore vo@u% ﬁj(eterm ned ASTM 8 7

compohds thasdogot havs %wbow&s@(ﬁe) ZApUuRY Namd@rhcaféflw sPRjRINIng

P AT 44 P 2308 R s,

ard¥astey élﬁcﬂ:.ols@ﬁ@lbﬂés’gl aldk‘hﬁe@& or coBbieiotls thereo, Wllﬁble dﬁnn'ehave a
t hese val ues. "Residue" refers to conponents that have

CH@OBMMST@@}P{ ange distribution above 538 C (1000 F), as

ol PR 0 S siEF el R 8 Boboncns

are gases atcSéI‘IBr ea" of a catalyst is as determ ned by ASTM
Vet b?’d(pe,Dpst16ze61hon) 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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"TAN' refers to a total acid nunber expressed as
mlligrams ("ng") of KOH per gram ("g") of sanple.
i determ ned by ASTM Met hod D664. " VG,

w{;é“ﬁ{?g?%zar bons with a boiling range distri bSﬁCgfqﬁ:%ﬁ)‘mzs

between 343 C 10 (650 F) and 538 C (1000 F) at 0.101
insimend(Miceaméritids Ins, NerciesscGeongia U AJSmay beusedde determine

D5307. "Viscosity" refers to kinematic viscosity at
thegy vlues. (100 F). Viscosity is as det ermi ned using ASTM

Met hR@si@gé*ﬁefér@tot OfoRBIS Wat Bhvd Dbsilinp PArigs Aist@utiontabbse 538 °C

to be understood that if the value obtained for 15 a

(100003 asydetermirted byuSTMaViethpdI5887i s outside of limits
fot, t_ met hod, the test geth ified

oo SErBEaefertip e dibio3pt ol B Bt palBl ot PR, o
MRy “RErfOFL e a2t iy BldetdrRthdd A BYRI Rlethod MB663.

containing formations and then stabilized. Cudes maé

i nc TN trefmtetoos total @ciddwanber expressed as mjlligems((‘mg”) of KOH per

sem ;,sokid a ro.gui e I dnp I i ncl ude,
el & 3o nle o by s dekPiipe b S T Mecifa DRk, C' 55

0as ey GWaiePirs t¢BYdrécarbénsoatiDa biling fangeliistdbiti o tetwédne343 °C
crude to forma stabilized crude. Such_stapilization

uch, st
(630:3F) @hd 838 BELOOQTE) abP. 18} HFaraY €O eontank is agdstemained by ASTM
d/ ar. torting site. Stabilized crudes typically
M%E?f@ﬁ%ﬁbeen distilled and/or fractionally distilled
i N avigcosityralterd RMihérhatic isqositg a3y SACH1 G0 &F)c Mipositnissas
W th specific boiling range distributions (for
detspmingr asing AP Methpd Ddbat es, VGO, and/ or | ubricating

oi | ol ] = q . . )
o, hhedonidst bERSAHIPRA s 1S undeRtdc HAE e Baldbbiaingd for

a pilbsdriyl ofahe substrate hestisl is bntdidetdfllineith cfithid test method, the test method
-unfractionated stahilized crudes,may include

maé’&i‘ﬁf@ﬂ ﬁ?@a{“f{ﬁf reﬁglﬂgatgé “?:‘éfﬁ#‘ﬁ s'fﬁ?rﬁfé?e ove 4 in

: qua'ﬁrh#l s%ayogeﬁxtocEﬂXA dfdr PetBftédFroRY hydesHaritostaRfihg formations

gramo crude. anples of stabiliZed crudes include
andtiEnstabilimtds Crudsspeay ioclude studd edlalGrudes ase genszally solid, semi-solid,

sal t.ed ed crudes r ,conmbi nat |. t f .
o5 B 5 3BE5f A SSaf, SRR ML SO PR bt pogpeoncenab
gafedChatel Ahltdlor bEABinatO¥Rh&EoL HemAbdBrade t Srihastabiliued ceude.

boiling point below 35 Cat 0.101 MPa (95 OF at 1 . .
Sugh stpblizetorhme oftemosci at, Py proxinaly to.thppreduetionad/agretprting site.
hav Lont en f . r . . .
o Syl B o e ot By gt i
tre@inaent Glcility €o pridpesmaltiplieconfdrRAQ 5Bt §REilic boiling range distributions
PCT/ US2004/ 042225 37 _Sone stahili zed crudes tg\?v.e .
(fosienpraple; vaphihea distillates, G, andigsilnbricating Oiltle DiptIgbion includes, but
. 1S. e \/ i L bLies
s bR SRR AN e T i g ot
Unidistitled andfor aiifrgsipnatell biabilized cdedumay inchele@omponents that have a
unsui tabl e properties, that . render them di sadvant aged.
catlyos ket AE 4P m@%ﬁtwﬁﬁ plleast @éﬁ@mﬂa 5F gopotpats per gram of

cnt‘ic{??‘ fﬁ&%ﬁ@df@&bﬁi@ LAdBE inRRfte Who &rﬁteist, ﬁ)géd Bk, idksalted

us I arti ng a I ow econom cC val ue
crutles adbsaltddagpstdorudis, oridoembaeativasiteracd] fEopred” bafers b i crude that

that a reservoir that includes the disadyvant .
hag ercirastest Suct Tk ahigst sore o |°9qpanﬁ}t6§19ga?"et@%ﬂ%v<f1?t below
3520949 101" 6185 (95 °F at 1 atm) have been removed. Typically, topped crudes will

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

-

components per gram of the topped crude.
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Properties of disadvantaged crudes may include, but
are not limted to: a) TAN of at least 0.1, at |east
: iscosity of at least 10 cSt; c) API
WB?%S"DQ%MXQ d) a total 10 N/V/IFe content of at)ﬁ?s‘z&{m&{o«mzs
0. 00002 grans or at |east 0.0001 granms of N /V/ Fe per
gr arBonfe stahilized mv-)dea ham nﬂomm%ﬂa@h thegabalized srudes to be

535 B ol SRR o Sl
plﬂégggag £rAEksO kS br SHip$)e 'OtHdr oRuded haa@@re&kﬁrﬁmemmmpémas that

grans of C5 asphal tenes per gram of_ crude;
retider ﬁlemhsact'@magtd larsa@tmraaa@ srudemay §e yracceptablerto gdransportation

ool PR & ek oot s ng Tp Pl g

disABVaHtspel @fudd! AMe@Eokdmic Qalue fingy)be suolvhiad atrésensit theyiactiides the
in sone enbodi nents, disadvantaged crude ma |nclude

dxqgévmgmdqcmﬁe thatgs deamnddge gosty i droduce, temsport apdior Hrgt-

ﬁ?ﬂg,d HEs ?‘a‘#‘%‘g%%ﬁégeg crﬁmg% ﬁiﬁgas{lu%ee 3)\19&% nof‘ﬁ?nlxt@&‘% a) TAN of

. at reaﬁloduat lebst BRIB) visebsith ofainleast- Idtstm)sﬁkﬁ\/@'ahqgadn@nt i8led) a total

may have a TANin a range fromO0.1 or 0.3 to
Nifi/Fo cantews of gt leapt 000908 Bxeres ozt deast0.800] aramérqfﬁllhwgc per gram of

orfBCEKH BB bEer A ARCYARALER 164 BRD5 obiihe S Bflriatoms per gram of
crideghta 1@316@&50@1me atleast Geﬁitgrﬂn@df gsidos pengramt oflceadet g) a Cs

nb d di d ta d
astndenc oot o1 TR ARG L oA B Br e ow
cog:fe @Jsfét @r?f aths o?M@K)bgﬁQaﬁMft&ﬁﬂe ?fa rﬂ)tntérﬁéﬁnetals in metal
8 rans %r gen

gram of "crude feed; c) a
sal%ofwsgdund: scidesd atdease&m}@ﬁl grams ofimetals got gyam of coieas )

cofbRas GFeb o e esmbouEhis. s8Rt gY inti per grem
of HRREVadoBd eﬁde?éﬁt!’dsi v. 2(§rarﬁ§ of esidhe, h@leaﬁ)o Pgreitcitsidie, at least

metals in netal salts of organic acids of at | east
0.0g1e00 0f regiduesondt least A0 grases ofgre&ﬂuq;flncspmeembsvﬂlmynts -the

o ATRAEE BB KRR TR B R IRRE o5 PR g2 00510 10,0

0. 4301(195 to S0L¢c A erdbodi@ats, cﬁsdﬂ@&mtgga’ﬂlt‘ﬂ?udﬂ&[ peﬁtgrahﬂ@f tlisadvantaged
01 grans of hydrocarbons with a boiling ran

Cl"lﬂestﬂiﬂy bayq asnlfscaptent ofst agHOogamst lensh )1 smns gf at least
O(ge% 0.01 grans, at least 0.005 grans, or at |east

0. 'grarrs of hydrocarbons with a boiling range

di stifi sdie embobieienes disad@btaGedotdadhve padpebtickGdcliviiag, att not

g N o e 03 o Aol gl S b ovygen
e e

pegganmsof andd feedstd)@. ogher gmammrrvmo’sity; ot expagpe,gr HheStdbr a
o SR 4 o 10 PO L e

acfﬁ@lﬁfhﬂ&és‘t‘@?)ooﬁﬁ graarsmtarggéfagmrmﬁﬁré srrp@slnbaraubmereof

1 grans, | east 0.005 grans, or at [east 0.01
gr arfhsaﬂvarhlygecbmradd:wnay include,spebgiaim ofdisatvgataged crude: at least 0.001

ertoklegtD e esdt gsigns et hiocatpisohty « Boe rnee

di 1ﬁ{f§m<lfet\kféé‘ﬁr950@ BRI 2 03 0P NIPANE 14280TG1 grams, at least 0.005
istribution between 100 C and 260 C at 0.101 MPa: at

grireg ot allle®0 0. E@rl grams af hydeeratbods 64 aghcilimg rapge distribugion between
208 '°8 and 388§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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hydrocarbons with a boiling range distribution between
200 C and 300 C at 0.101 MPa; at |east 0.001 grans,
0. 005 granms, or at least 0.01 grams
Wﬁtfgdr ocar llaons with a 10 b0|I% 19 range distri bu?{cgrquszommzns
bet ween 300 C and 400 C at 101 MPa; and at | east
at 0,100 MPig randet least 0| Mt sgrams,oud teagh hORS gramsaer gtdeast 0.1 grams of

e

So Wq)ﬁa@ﬁﬂtégé‘d &ﬁﬂ@b @Ay dedndepperi gﬁ&h uﬁdlsa@ﬁntﬂbdﬁnﬁk at least 0.001

di sadvant aged crude, at | east grans, at_| east

granp@b leget @05 grams; ora Jagst %Obsrag}sméwcm »Withadsling range

i Li r
dlgc?ﬁ@o%ﬁ%w 10k AN Forh %ﬁ&{ﬁ{ Q'GBP%"&%SQ APRAst b5 Grams, or
at tdammeglﬂaﬁzs ofl‘l?&tb@hﬂb)ﬁns Wwitha bd»ilhgduﬁgﬁ mgmlimﬁamﬁetvdeaﬁ 100 °C and
am of di sadvant a}ged crude, content of, su

@ra%@ap@a\@a,@p Toaet (o goms, 4 esink 0,693 giams o igoast 0.01 grams of
hﬁ#&g&sadvant TR A2 Kol BB 300 48 3007 HOION MPa;

at leasts(.00). £ehs,oat dewst 0.005 gi‘anisseisﬁt I€ns00.04) igearms off hydrocarbons with a

D oo BB R0 A o pASRED SO o0

S s e %%fg:%tsﬁsmz%%g%w@imﬁ%ﬂo i o
dlgnbmmndfet\hgmir@@efﬂmnd%mmté) WdiMPag range
O e b e R, SR et et s

0.RII95EHS 48 LA oi@@s:gﬂagedom 1&Qkst0.D 1 gk HdbocafRdnS Hith a boiling

ed to, crudes fromof the f6llow ng regions of

rangeshsmbmticm ofigt S1osENG *Catd 1 0 laMPasinuaddition thighen beiling

- cootts ot i e Yrundd N 8 AR gt BF BRI g erude, o

coﬁi!éﬁpd)i%ucﬁ &B@Hrﬁons@ﬂaﬁﬁﬁ@t ®BehkaimSnat mEeayeaan Zul i a,
Mal aésn aI and | ndonesi a Sumatra. Treatnent of

di s wg@@ﬂ@gm qﬁayaseﬁﬁl@ﬁe@er geanp poispdvieatagesd crugde at least

oaccésr?@%l\{?ea%or&?s %ld"p rta?&on an%rﬂ%#%ﬁ?%%ﬁrebﬁp‘@%ﬂmmﬂmg

raﬁgetdim&ﬁtUnCﬂfadle%ammmemmmme that is to be treat ed
herejn is referred t defeed %he crude, fe
may S&@%‘Bﬁﬁﬁ‘%ﬁp‘a&’@ AR TPy ER. e, Eraphaf pastyanigeercre & at least

0.(5)2%‘ '&9 le%% {005 AR at fa tf@@l ak‘l%eoff ??ﬂ)ca%ns with a boiling

rern,”1s genera I'table
ra@@ﬁdtﬂ&ﬁﬁxh]of@ﬁ]ﬂaﬂ%@ﬂ 042225 39 transporting and/or

e IO
demeﬁ hEﬂeﬁﬁn@Iﬁldé[\Qﬁﬁ areSheR Sirdifal 86, PRsHea o nt biigle félt@ﬁng ¥é}Bons of the

crude feed, or closer to the correspondi ng properties
wagkd: E&rﬁulﬁﬂgm and pewtherh €aliforgie, Causdld Tar Bmde razilian Santos and

CEfHR BESRS Fepire At Suvie Fiifd dnieikined &i?ﬁﬁs PAfora

Offshere, CﬁﬁieE@Bbhmlﬂh‘?r VoNezaBAA Talil SMEdﬁfzéxél,l #hd Indonesia Sumatra.
efficiencies. Pre- treatnment nay incl ude

des Uiréaimentafidisadvatdegsdainides mayenhancg/the propembicp héihiec
dxs%{i%n'tallgleg tc{'u%gs §&tn theTRY gru!dgsp Ate 'aéée%?able for transportation and/or

treatment.

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

resulting from treatment of the crude feed, as described herein, is generally suitable for
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Treatment of a crude feed in accordance wth
i nventions described herein may i nclude contacting
r feed with the catalyst(s) in a cont
Wégﬁg%gﬁ’g?or 10 conbi nati ons &f two or nore coﬂ’%?é‘?ﬁqﬂ‘a"“"ms
zones. In a contacting zone, at |east one property
transportidg ahderlireatmente Rrhpertjesiofithe coxde praduct pmdece@:lrasdbscnbed

e s s e oA R 8 T i e
th€ RIR $EddN8r é18ser G tHe Vo iR ShdnBirgtRopr8 ST el cradél meﬁﬁas RBrude

source. In sonme enbodi ments, the hydrogen source is

feoh ¢haebynenbenting theszohomic \tallm of thelemude &edaiSuck gmdamdugt may be

t to.15 | at
refif{ ith S5 of G Plesispein bR FabicHid refntbeiditiensien Fre-
treatmentintay ihelude deshGREIRIdNG dethetaDRARG AdiorstnbsiRedil Aistillation to

that inc¢ludes contacting zone 102A crude feed enters
remomanplmtg:s,zone 102 via conduit 104. A contacting zone

por t %"3{# 5 gft”glrg% ﬁ?fl%ﬁs‘x’g‘gﬂﬁf ﬁ’iﬁtﬂ &@ﬁ%ﬁ%ﬁﬁmm may
1nﬁ&é@'@éxﬁ&tﬁ§ the 6Q0¢ feell with the a@taly@t( z)uﬂa confataekashend/or

reactor, a fixed bed reactor, 0 ebul Il ating.bed

cor@aw@ns oftwaoenmetgsgtapting mméd It appntactingzene, (@t kgyirene property

of et sPhe ity 8% S By Fonialt JEbE U BBl Bll¥orbnore catalysis
relatiné fcthe 8gns priperty ofthercrade feed! ph@dnt&n%dﬁﬁéﬂﬂ&foﬁtachng is

facility. Contact of the crude feed W th
Peefafiav%ktbé yrqswce@.ﬁ@awfimgngg%%nhwwsbqﬁynants the hydrogen

soﬁx‘?:@tné &&éodﬁn&’é gﬂﬁ)%m%né‘thﬁ%&&re a%h‘gr&g% iée%gt to

i ncl'ude one or nore cata ysts
prbwie %amiga:*.mait ahourtnoflydrogenito dompotii(s)dnnheacudofeethe

Cr U4l £ Mo DSt SALAL et (b NS, D, SBLAlISLS. 1004

: cr&fe f@g@eﬂt&g %Sﬁﬁctmon‘é NedSid &Rduiti b W@neREAPJone may be a

cat al yst decreases heteroatons content and i1 ncreases
TesRir, a gmamnm? a reaetass mehtiplerpertioneef asreadtonior vombmtlolys thereof.

Exitptesiel 2 SRR CRle oAt RIBRE & SRRt Shictost & ket fed reactor, an

ebanamgrﬁeu@éacﬁr 4 Béntifubady Bﬁl@éﬂlﬁhk SRR TCRTRY), atiuldadibed
10%rel ative to the sane properties_of the crude feed

reagfQref SPIay rmtor,cﬁmdtaﬂeqm@hqwé cppiagtoni Incestain eanbodiments, the
mﬁ@%@:}%@%&ﬂl Rt chidh SHeTRRE Bugild Vébﬁ’tﬁ& o?fthef crude feed with

ECO |ngzone|3| a ran

thel E&lPstisd i conitacting 3533t5xﬁ 100 b4y bera édnﬁﬁh@ﬁb—ﬁ@cdﬂ@ bPa bhtch process.
total volune of crude feed in the contacting zone.
somel heFRBRrwghEae maysinghugds opg ormpts Gatalysindorexampls, éwa

o BB B0 g A G0 e o

cathtstsl r;ta;;t redece TAN qf itheverudé feedr Sdbsef;aeni cbmtatthe the reduced TAN
n%?%ﬁ zone. tactin nditions in th
£ g‘%ﬁ@l Ysidreras €5 BEjEToRjogns fAtgnt AR | ingraages API
éﬁ&P 85 BiHdf EmbOdiGRANS ?AN1 MQE?%@”N?/@VF&@O&&&%&&&%&S content,

d flow, or conbihatli dns Cont acti ng
resmduwbontent; AR praatye oecdobinaiions ©f drese pmpbntmh bétheteoude product
ertie

roquce,a Cc e product with specifi
ﬂ?ﬁlﬁfefqld% rglafiveds ﬁlﬁea%?merﬂj'o erHes qxépg £ ageqdr contact of the
nﬁ@fé&pmtﬁtonegpmgp&a{.;l sf0-430 C, or 80-420 C. Pressure

I'n a contacting zone may range from 0. 1- 20
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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MPa, 1- 12 MPa, 4-10 MPa, or 6-8 MPa. LHSV of the crude
feed w il generally range from0.1-30 If', 0.5-25 h",

1.5-15 h"', or 2-10 h"'. |In sone
wén‘égc?g?é%t LHSV 10 is at ast 5 h", at | eas CTﬂszoo4/042225
at Ieast 15 h"', or at lTeast 20 h"'. In

mdn&éa&omﬁ:ﬂ&l 16 gremiss A.006< graans.oerdh0 k3 grares ofcatalys peet00 grams of
a as for exa hydrogen gas), a ratio of the
crb%sé‘?;‘g gg%) te to the crude feed typically
I angesnta tir&rlg%ﬁdﬂmﬁﬁﬁtﬁé)@o Tiflc1086) biére Bt limited to,
1-8,000 N 5, 000 NnB/ Q0 NnB/nB, or

tempe:atnme,mn@/sm, hnhoqumﬂmmtcmdecfaﬁbﬂym Qrsgombm@wns thereof. |

g appREpRE Sk SRR BRI i E R broduct
wﬂ?éﬁe@ﬁ"{d pi6 %erﬁésﬂ G'I'enﬁﬁbi‘ﬁtuﬁmgl@écdmactlhg zoﬁ@mayxmgelfmm 50 500 °C,

n| t ru'qg and/ or_argon, The carrier gas .
78t480°Coor %5?-4201@0 cPrgsRire incaiconiastian memabsmm@bm 0.1-20

M.Jlaé BEAT 10 uerCﬁP%l brid'§ tﬂ%‘l%?tbez&ﬂg ﬁ%& wﬁ-f? firalg?f range

rrrer gas SO.ennhance m Xi ng con

ﬁaﬂnq@sohllmsesne’ 1.0l 15e18 B, cﬁﬂny(ﬂhhghmmmlaxﬁﬁaems LHSV
met hane qr ethane) nmay be used 20

s SRt Tyt 000y nELNang, a1 ot lane), By be

cont _
contB& .”%8@%&%”1%‘5‘ Wy R SOUEE B SREET 1 g o oqample,
hyldrogen els)| & ratiddofabe gapalsdtyékqgemsaume tolthetcrddeffeed typically ranges

s D 4 Oy e O O ¥ 8 i) Sdatbon’i®, 53,000

NIS’/ eorWOQSBGN m> Al ontalted HERE gﬁﬁhﬁ@n the h%ﬁﬁy#eﬁ E‘mﬁ-@é“?n some

odi ments, a carrier gas is e crudé
enﬁ@dﬁnens,amddmbmed]mﬂ:)cdrmg gas(es)and eeqmulmdcthrctughml& cohitasting

2o, B G5 o A B0 b 1B e s
Bilildd8 floW T the &1d8e Ric@AHG/or ABW FaBe gﬁl SRR A U ontacting -
romthe total product using general

- zopester ditie sarrics ghhingy also enlagnce pumBEAD tact:m gone(s). In some

oS04 el o AR A brARRRA b o oo

ashRakrler gapaid wtir@ilated throwglsthe pbmattingesonest or ag e
vessels, refineries, other processlnquones

ep Fered may FRteT gerfasng zone 103 ewae'embf Wﬁh the crude
f
] DSkl SR e, BB S oo

cnghsfee&mthyld:am@sn proslocesaaptahpabdact thatrineledesgagmdebmduct, and, in
exce recycled, to cont act i st.em 100,
SO € emﬁ,ﬁé%pﬁSPw o PH 15, GERE SRl COBPRE With the crude

fee?o%gﬁ%éé@%ﬁg@ solies 3 PRI 10en e 16t ftodudt thay exit oo placting

zono b 2aanid engert separeticnizoned €8 wactdnduhdlﬁat alyst(s) to
produce a .. total uct .is perforned in.two or
P on it ssriogias 1663e Fite rolFchmiiEanay e Sendped Joguthe tota

pr&ﬁlcf Hifg éé&r&ﬂfy‘&gﬁ\ﬁr LpatehoPRehtgadse for exirhfie g%— %Lﬁ‘(! Separation.
schemati €s of ~embodi nents of contacting sys

Theteatdei preducti asy emttsaparanom Zmed 08 wint camﬂmm @ lz,cand shenl bre transported

nd .2B, t
t0 PR RO TSP Be e HIor a5t veshd Gudt agRien Hihal Procespifg gones, or a

cofuBiafi6h tHSeZOTRE éé)l%ay Heﬁxd]e%@sé forhiddfduliRg %eﬁéﬁh @6y example,

contacti ng zones 102 114 are deplc ed
hydeogen aulﬁdc,maﬁmntdlmgde, 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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zones in one reactor. The crude feed enters contacting
zone 102 via conduit 104. In sone enbodi nents, the

i as is conbined with the hydrogen sou
Wﬁgﬁ@g}ﬁ%&&?t 106 and is introgluced into the Conzpaﬁﬁ‘{l.:rsﬁgmmzzzs

zones as a mxture. In certain enbodi nents, as shown

i N Fh&Sine bmbddiments] caBactingthé:yude dend withtheesataliit(s) totpreduce a
ot progehif perforEietin 0 P BAFAPE PO dPEOLATD g1y be
seﬁ:i(ie‘gt/gmo f&n}%gbmg%%cpmag(esj_o the flow of the crude

via, for exa , _condurt” 106'. Addition of the
hy drRIG8n2-Scare seheamticoof erhleodiments of coptactingsystem k0 thatdncludes

twe gR HlieR Coaatg XoPE I FIGN S0 RS PR Corted g sp e Rt Jhctudes
co Eﬁxﬁgezéﬂéwﬁg gg@qw FIGS: 3RS Mkhide cofétant 20n8s 10)d 14, 116.

orns a d. stream The feed streamflows from

In FOGS aZA and) 3Ap centddingtzonesoli2at 14, 1d 6 avmdepicted ag sgpaptesontacting

3A .and 3B, . the,feed reamflows fra {] :

0Bt (bge Xetere e grassneeetiers edfRetre e 105 86 ot 905
116 1HBYmb ReIbOHRNGHS tY caffiéreias & cimisihed with tief1g/dfoden so@e in
FIG 2B, the feed streamexits contacting zone 102 via

copduiti A6 amthis intretluged e thesantaeting gpnes ane mityre. A5 ceRginn

i.n . FlG 3B the.f trea ' td 4 .
enifogionefife 36 ehepigin B 313 BB e FRRbAGIolRe R0 ik earier gas
mdyeéflerdhé S8 MPrddneRtih@esrRd withi the afide feed m@parately via conduit 106

catal yst(s) in contacting zone 114 and/qgr contacting, ,
angdien in a diseqtioniconpier tacthe Som oftheeryde feodtia, ot rmple gopduit 106

: . i g
A5 8L 0 B g SR oo e
feddmag entit@cd miding ndiorlt@ttacy af thesréderfeyd withdhedatalystr om

Zond ot of e feed with coapes BB canipoig aeiDg Tpmefeed

streAROhER Bead W%%W&E%bﬁ ¢ Bfhcting zone 114. InFIGS. . ..

contacting system 100. di sadvant aged crudé (either

. 3A aph3, the faedtstppedlowsiftan sontadingepae 414 tncantasting 20ns/] k.

conduyli 2. 1n par ati.on zan 20, at | eas , :
por ?¢l _ B AR ag{/‘gr}tlgé%’a IE&B%%O’?GS“S‘B?{&C%@ T[SU H5pown m

FIGSSBNhe &3] dreamiexitd chitctiiplzohé 002 Oasdhliet 1 B@idkniéts contacting
nmenbr ane separation, pressure reduction) to produce

zont&14r Asshawer i FI6h 3Be therfpechstropm axits captpcting zome 144 gia conduit 118
artiall r at fromthe di sadvantaged crude. In
augn e "“Z%?iﬁg?%‘?e ief(:%C)n'ponents that have a boiling range
di stTHelfuéd ﬂfbahﬂnﬁ}ﬁsb@ Borfadiéd With @dditiofal Gatabyst(Brinatontd@ing zone

2005/ 066311, PCTI 2004/ 042225 42 |east partiall]y .
1 14@paionseriadtingiFonn d TG I toapan Wi Produst TheIoH Brdatt exis

qal i i . .
oo 5140 i SIROATEYS o Bl S 108 v concu
1191 Ghe sapiemedbat iidiop gdads GirSadyanted fiod the dotel productoffbe crude

enbodi nents, .at | east a ggprti of the separated

PrediehBrETERIAloR ZNepiliS s 52120 via conduit 124. 5
ghe FGU46s 4 adnRik B éhfglgﬁécﬁfﬂeﬁm @;,ma?&e&% Rearh BF

one “enbodi nent's, e a mxture of conponents
contatlingsystent 0@ Thadisadiastpederndo(eithér appddearamtdpped)Enters
or, .in some_enbodi pents, a boiling r e distributi
SepATAlian FaRs 20 Micaaduth gt o I feparating 2Gue, 4 0a ilgest a portion of the
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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crude feed includes a m xture of conponents with a
boi ling range distribution between 100-1000 C,

- , or 200-800 C. At least a portion o
wéﬁgog%g%égd exits 10 separ ath?n zone 120 and eﬁtcte;?(gszommzzzs

contacting system 100 (see, Tor exanple, the
lemppdrtially wm-amlrfmmth\e dikadsantag®R) crudatoqarndunetthq gide dedde In some

et S5 555 4 5050808 e SR mph e
se%efri‘%lcﬂ ﬁ%&i ﬁ& dﬁﬁ%&ég%&@l’ﬁe 3n s61RS Bnbbdithertt] it ledSh bortion of the

essi ng, the crude product exits cont act i ng system
seflAdgted comparents et:nt stpaaur_nszqnﬁ 128rvia eandoidil@dnt s, t he

s el tiec o TRCEaebbrio oD, Wind dpftldignctuces

a lﬁﬁcﬁi}e opéaﬂwﬁenﬂ&yxﬂbs bsm‘g &y didtdibution oFrat 1St D0 °@0r§lm some

different Viscosity thereby resulting in a bl ended

emhodmmts hzimlmg rangs distoibirtign of 44 deast 12(b¥¢.wExpicath the separated

o ] e S S0 St 5 o e

1obﬂobbeodpm %otdm of R0E:808%¢.NAt RastApdrticn of the dhidedeadéxits
20 t ereby roduci ng a product that has a TAN that is

Semfﬁ@mng iab Tdengersionatagting iwysisb HOR (see, fpreample, thejeontacting
T
oSO8 aRHBli T bbb sl SRRl 1

sofi8le@fbotRitngs, seravsiidnizo06 120ty de positionsd ngtreymtos dobsiream of a

via conduit 104, and at | east ortion of the crigﬁ ) )
deppitans enit. edfterpreenssing: the grudg rud PreducheGts comiackng:Hstam 19 via conduit
llﬁnd is introduced into bl ending zone 130. In bl ending

Zone 130, at least a 25 portion of the crude product
i s dastmeeshbodintents) thearudapreduymt mddsmd&dtm&aamm@lﬁ that is the same as

o s oS v

Uﬂ']% d Lo eleVI}lszEIlsr&ﬂpr Wezshy RaN8AY in 4 ﬂeﬂdéﬂci:%&l@ hgvmg a v1scosny

end uct . process streans, crude

that nsubl@wem thmumlaeoftﬂmmdc peoduct avd thelviseasityiof éhﬁ gryde. In another

cxbh 2R R P SRR L R A e,

thér ﬁﬂudlﬁlg 8 bro@at thi 2RI TN Aei & B&QeenTﬁhe TN 6662 crude product
uct may meet product speC|f| cations designated b

and @hq drads. eﬂmeahimcbd pmchwtsmr pa shitablefor trapsportatip apgler treatment.

20k 4558 5 il bbb B e s
logr\qﬂgiﬁduﬁ am,om? ??Bltegt%;forﬁamd@f t?é ?gxzie ?)rcﬁlibmd?bﬁts mntat:’:mg system 100
endi ng zone via, conduj o be transpor

viegongris 48 sads inkinse1nie bBRAnB R EHD O HaRbRE Eoned St least
s o e BP9 S0 B D B«
hytlicarbpa saéaml such gsmephtha producekiiom sephratoorf off onetonenare odele

B T SAESLES S EHASTIRER i
prtgd'egmtfelﬂgls dérﬁqéj%@fl‘ @Q‘ged of FritEtfireS m&eo?%[’@ﬁl%ﬁ%d@féﬁﬂﬁ #fo

via conduit 'east a portion of the crude
bigndagumhe 430 bsupstiebmcifisoch lﬂymhagmdrmla nondemit B2s A mixing system

g e AL G ERASE G O R Hged Bragugiapay meet produc
spElGRiohY Bt R B}%ﬂh%ﬁes]aﬁ@/o?ﬁgnﬁbﬁat%{%ﬁ&@ Phdduct he

to“forma blend _
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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product. The bl ended product exits bl ending zone 130
via conduit 134. In sonme enbodi nents, the crude

r nd/ or the bl ended product are 10 tra
Wﬁg&g%?él?nery and/or a treajyent facility. Th%@&mzns

product and/or the blended “product may be processed
t o plndi:mbé the mmdmmageﬂrcmﬂmsers separaiivnizons b thraughaenduit 122,

angh i disad e aea) e A rpiagpect b e Sl bR F octorm b grpde feed.
raigaé Fele Shen e s H&iﬁ ?@P‘Etkmal'm/tﬁfo ?h%&i’:ﬁﬁ’t 260 WGbast Some

oduce one or nore |ate fractions. In sone

co&;hmdnmm thetchmdtzmwdmrm&mt separetion gontel@Opria donstujt 124. At
e 7 e aEE i b it 2554 i on
littatﬁrcﬁtgﬁ%h@ﬁt 1328 r@tﬁ&r dessaﬁemancﬁ&%mde%me% b&&;dmgsaone 130

30% or at nost 10% of the TAN of the crude f
ditectly onwiacobduit mm arc rcombmcpl rathibe crude paommq fmm a blended

etk 1B beale progtor o bEpR pouR G RaRRAP I "2, L

pro dm%nfeaeiuﬁbdiﬁ&t@ fth@éru&@ ﬁioditct aatd/mﬁé blefAded f;:odtaﬁ are

nmost 0. 3, nost 0.2, at nost 0.1, or at nost
tramnomd tptaereﬁnmt @n@/ooel treatment facility.c The aruds peadust andésrghe blended

prg%g pgoces Grfuﬁgtcl %t%agél pg-g%ﬁcttso 2f Jaf) tr!aﬂsly%&gﬁon fuel,

heafing ﬁlél J1ebeinR04dr dHenficds. pro@éssir!g Jﬂafmcnﬂc leﬂﬂlﬂg(hrﬂ/olr fractionally
In sonme enbodi nents, the crude product has a total

digtil}ing the ceeda maducs pnd/or blssded wrodyctde pradyce ormer mere digtillate
t
trfith, Ot SR oty enéfRle B, A1 deN RS EE B8R the one or
merretistilenfractions mag ‘bbchtydfotdﬂade&// Fe content in a range of
1-80% 10-7Q%,. 20-60% or, 30-50% of i [ VI F
ot somremhoiteridhd wate DIGIcLgS aRAN ORBLRIPHONYS at most 50%
ath%t ?0‘5&? %V# 68 §6% 1 he PAN & tﬁ@bﬂtﬁ? Ledden E&xﬁg Hﬁﬁ:o&ments crude

tota content in a range from1 x rans
prbduc?o has 4 DA mnestange of 1H80%, @ﬁ-ﬁﬂ%,ﬂﬂ- %@ 01(40-50% a ¢ TAN of the
X 10,5

58 R gt g o8 oo SrE RN bt o ot most

0. S’fat Midst/0.5at thést D2TRt RORQ, TR &t Most! (85, L PAN oflthé Mulie roduct will
content of the crude product is 70-130% 80-120%

fr@mellﬂi)bc aifleash 8.0001 wnds anere dreguentlys at lnest §:00d e I sarge emhodlments

AR5 FERR S B CERR i A8 0 ez engos o,
at  Masbm@bodimdRs thédétde plodaBrdas 1@0fal NI/VAe dﬁhﬁdnt 5%1 most
of the total content of netals in netal salts of

905p.cphmast 3edn mest { §%, afrmes SPe oy at mﬁst&e/p péﬂw Ni/V/Fe content of the

cr@;@%ga g?g%écfi Mﬁf? ggéinoﬁ%%%ﬁf ent ’f met sﬁ?}t’/}ﬁ% %@&t na

rasgd 6551 -80%p1 GA0%G 20:60%s ot BO-80%aofthe Di/V/Ee 86tftent b heddmde feed. In
20-60% or 30-50% qf the total content f netals in
ceftaingmiodimentyth %Frgﬁﬁpw dugidaaeper GPAh of ¢l Brodugks total Ni/V/Fe
t hat 19 3y, § @F t | -5
oGP £ Hopt [R109RARER 3 107 B B [ erind 51 967 grams,
ori It t&8 gramslth Ani 10~ hprhms, Inedtabubhboditeeats, e angdedas af mbst 2 x 107
lic acids include, but ar limted to

box
gr%%é at Nny/Ec Agisgae cHMORHATHS. dhe fota] é\ﬁ&/F e sofentind e srude product is
t b, | ud
7RG SRR R 50000 S NINIFe BiteBhe e GrulBlboic! Ude
pot dﬂS‘obmH)emtmldkﬁ?éntSJ ¢heaguddpmetaihas 4 fiatal @xenpbfmetals in metal salts

magnesi cal
of organ?c aclilcrlrs] of at most 6'8%, 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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: orﬁ%{gc gc

and bariunm), Colum 12 netals (for exanple, zinc and
cadm um, Colum 15 netals (for exanple arsenic),

W&ﬂé‘#@g?ﬁlmt als (for exanple, chromum, or m dﬁﬁ({mnzzs

10 In certain enbodjnents, the crude "produ
has a total content of netals in netal salts of
the cosleiprodict Has a jotal contemh ofimetals diemetad daltstof organic acids)s a range of

1-5p ot 0% 28068 o By % of el e 000 pefananelal s S organic

ac@dquQQelma&@r&dObrgﬁﬁ@bcﬁds rhaﬂgetnetat #1 ntal @b BPIcRide, but are not

acids per gram of "crude product. In _sone enbodi nents,

limitedtog barboxylisracidss thmls,amdeis;rsu&@nm acids, and sdfosatganFsamples of

coopy B S5igh Mot it 47 nO RN tgr Sqpbiehi g6, Roption acids, and

bedkoicQERIAMTHe M&hdforiich éftBe eletdl SaltL@dy inclide abiedli metals (for example,
enmbodi nents, API" gravity of the crude product produced

lithiugmsodinmm end potassiv), alkaline-parthimatals(ferexample, magnesinm, calcium,

an ngti‘&%‘t)’l %&g‘.‘g‘rnld)t Igtg%gfmgr avg{ F/ %'rf"ﬁe cr ﬁ"é@ e uéﬁxoll'g’metals (for

exafipl SarBerBEN) CeluimNé ﬁ:etatﬂfoom;ﬂey, chfomidith)} dtemixtwrdethereof.
product is from 14-40, 15-30, or 16-25. In certain

b daiasEAEmRodierdke GReuBAUAiSs 2 toiakechient pf getaly in metal

seffP 8F ot affas TR rark i eri pApB0 B £348 Bord 018000001 grams to

0. 000115%1‘&1&& dEbia 0.0000068 yams o 010900 D grantsaogfeorafo. mmoeog@ams to
20-50% or _30-40% of tsﬁgs fscosrty of the ud og
OWP()&W%%@&M%‘HF% 2 %186@91391‘1693% FHemcy |Pd‘¥iﬂ product. In

i S 8l 165 B A e e
product 6 ”MBG)%%BSD—IZIEG%r 9611906 v i otothal cdrdentiof n@tzﬂs/nt metal salts of

t he crLH% ;eed ome enbodi nents, the crude product
oms content of at nost 90% at

”DStInQQrﬁm‘ﬁnHUaﬁﬁexﬁQ %P1 a\ﬁfy dTARe crode Bfod‘iﬂ?@prb@ﬁc%ﬂ from contact of

het er oat ons cont ent of t crude feed. In'certain

the gl iferdrwigh catﬂastcauthoctpﬂomgtconé@oas TG 30%6t 80-320%n80-110%,

o088, B A o B s B 50 vy o

thé Beide prsdRict @ dEbm l@%OES@fH?QGLZI»ENS the sul fur
content of the crude product may be at nost 90% at

nos tInzenginembediments dhe gn %Pmﬁ’é@tthas%voﬁ“f‘%lﬁ@fsﬁﬁ rwf 90%, at most

0
SR B o8l 708 St B iR OREPIHEL el £oTh e SARBLIE e crude
préduck Aasd vi@&%ttyaﬁ a Yila g2 0P 30 &60%s; 20-50¢4, /dﬂSBGﬂ)% Ofithe Ascodity of the
| east 80% or at | east 99% of .th sulf r content of

- q)

cridecioed. ORI bOdR SRR KBRS the crugeprodytas,at most 90% of the

.CON: @ho, i
“%8%%&’%%’%‘%3@? i e 901 i of Wil piulesd §0- 130, 80
128%5er Eﬁr-tldﬂ?/crmfrthesAP[ gtazity thet crodgefeedont ent of the cr ude

pro uct ma t 90% nost. .80% .at nos

10% o Sz e Ginaanys, e orudeoptais s Bl hedgtoaipms SPRERof at most
90% L‘I@ Ghost S0R4; atlnfbst ?ﬁ%abf‘at?ﬁﬂét’ gy Hi‘tﬁéfotél'h%te%df&ﬁs Eorfiéﬁi‘otf the

hds a total nitrogen content of at |east 1% east
cr3ifeedt Inl ceatain ﬁﬁl%dunentatthé erad¢ pRdctiiastatietal dtedoatoms content of
at ?e tr IQ’/%, at leastn § 6%2, at ast QO%A,C orrua(tj ?ea];te9e9q/'o of the total heteroatoms content of
the crude feed.
In some embodiments, the sulfur content of the crude product may be at most 90%,

at most 50%, at most 10%, or at most 5% of the sulfur content of the crude product. In

certain embodiments, the crude product has a sulfur content of at least 1%, at least 30%, at
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In some enbodi nents, basic nitrogen content of the
crude product may at nost 95% at nost 90% at nost
50% at_rnost 10% or at nost 5% of the basic nitro

w3 f$31110 of the crude fe;g:l. In certain enbd&fE ?@{mzns
the crude product has a basit nitrogen content of at

lehst 86%6, br 8hleat 99Uafith8QMur abntentoftith8 Ottde feedatin beras embOdiments,

of the basjc.nitrogen gcontent h ude, f
th8 syHEstGmion wishe S RoiRh - L i agbh eS0T of fhe sutfur
conteRf BEthe BRMIB@t MOSt  90% at nost 50% at nost 30%

at nost 10% or at nost 5% of the oxygen content of

t he Insemerenhwdirgends, total witnoger epndertt ofl thesamade, prothect anaydee at most
t t ent.,of l.east 4% at. |gast
ol st 8%, in G Y5 o Q0GR 50 ot Bloral EFSaefl Sonht ofhe brude
fes® NneRitaRf enh bR EME Ghé Bfde ptdducSIRiER B8P ARICIBR ESntedtME at least 1%,

oxygen. cont ent of h?. crude product is in a range

t
at s 08,20 Jgast 80%y 004t 1cast 96(o the taial Bt cartent of fhycgende feed.
cont.ent _of the.cryde f.eed. | n _sone odi nt t he
C o i Yo enirodimbntl at€ itrogefl PR KO GyBE Biotups bl at most
9595, 48 eholdt SOY4CAt PAGRY S0%, af moRI0YE) @Y at MBstHYs 6PHe bali¥nitfdgen content
C

most 10% at nost 5% of the content of the carboxyli
of ke erudefasdy drieertain emhedimentsethe cayle praduct hesa basic nitrogen content

i C e, aoduc t I nt.ent of
of SRR s Teost SR R o 10t o i bl Bilep Boment of
thaOtrle fided| east 80% or at | east 99% of the total
content of carboxylic acid conpounds in_the crude

f eedn spme spibedisngrty throomvgen sentewtiaf dhesryde produgtymshbe at most
0 ' &h
o0RR LR o eSO o1 b6 o 505 B B opinto e
crade feed. bimogttain entbodiimentaythd erudis pridnel hag anedtygarconeoobat least

o BB o4 Bkt et e g B PR G Diegipplceed. In

SORE BN A AR WIS rgg% : SEMAF thePEAd flod BB s BEa range from 1-80%, 10- -

differentiated t anal ysis of "the crude uct
70Us 2000 ame 383006 Rfitherxygaewntant obthecrudet faedl sin(sbore embodiments,

e le.  Jinfrared,.analysis Ss.spectronetr nd/, or o
o ST Bpiens of s yiE A0 ¥ormhnerlh G0 LSO POt ey e s st 50%,
at SIHBOSI%EA hifost NES%, AEt BILH 18O BoaBit dTithéarb®Slic AW conPounds in

nost 80% at nost 70% or at nost 50% of the oxygen

the.grudefeed ofn eortain epbedimsats, thg sondepapdust hasastotad garetent of carboxylic

oo Al S8 BBE g oL B B S e o
conehiostl carbokglic hdid compdendsiin thecdrudwgedn oxygen VO

2005/ 066311 PCT/ US2004/ 042225 46 content of at |east
1% Inpgome gwbodimpnts, selected orgameoxygengomponnds maydereduped in the

BB, 958 el SO0 G5y 0 St st

mdydresthefiAly reducad befessnobB&rbafylic venthidih®drgahie oxygehecompounds.
roduct may have a

feed.. Additiopnall the crude i
Caiplin poigh oad ssdbotylecen PIBANIS OFEEER compouadyin a crude

SRELARY bé Qiffiréds f;hﬁ:ﬁz Hﬁﬁﬁl & i
Pt 50% o)rbat ! m)s? Efegoo oF t eysggg%tge%%?ﬁ%%%g/gm@%ﬁﬁ@y known
spaztrosaopiccraethods/ (focexampia iinfrargd andpsis, gna3x yigetrometrpandds gas
Wit hin ;@8( 130% 80-120% or 90-110% of the
chiotQEs Yy | i ¢ cont ai ni ng organi ¢ oxygen
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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conmpounds of the crude feed. In sone enbodinents, the
crude product includes, in its nolecular structures,

from 10 0.05-0.15 grans or fromO0.09-0.13 gra 0
WORNEH Y ber gram of crude product. The crudé’lég‘(%{} 042225

may include, in its nolecul structure, fromO0.8-0.9
c{g-ltaltmf arledst a4, &t Rast 0Rat @astrﬁﬂ%;for ablebsi¥Ipeof the amygen content of

cr HB% rfé? % e Cl’F‘iFeltﬂleg'ﬁfgi' m?f“ﬁ gg&wﬁﬁﬁﬁﬁ%, at least 80%,

0F£1éa%9%%%9ﬂ9e2?ﬂm oqfth@auééfée’ﬁof the atomic HCratio

of the crude feed. A crude product atomc HCratio
wi t hAdditiongltyshef cride piodugmajchave edoateohifcarbaytiancids and/or

mleﬁij aﬁ%é& fuﬁ;h abi; xfcgc?slr(cg ag 0%&%/; TR n})% Eg?%?st%%ﬂ%? %1? Qt most 40%
of tha krud¥ @‘ééagﬁlm ) éorﬂéﬁ%lf@.sﬂ-cm%oﬁyﬂc%onﬂiﬁng o688k Eompounds

I ncl udes conponents with a range of i ng points.

withime70- B¥ie. R0k (%8, ort9hel 10Puokibp nontgartbokylid mmg@n‘gamc oxygen
gram fﬁﬁﬁl crd%q%(ﬁroduct at least 0.001 grans, or

rams of hydrocarbons with a boiling

r angp sdifel dohBOdlir &ts, Ghe atude Brodét indlddes, fzits QloﬂeQ&laNE’@ucmres from

at | east 0.001 grams or fromO0.001-0.5 grans of
0.85dr I5cgramws ar fromy @.09-. 18 grammof hydregendier granb of ¢rgde product. The

cr§é iB8lcs el s 8 B 16 srcteipet ot Bapd & ES plomty o 0.82-

0. b@ gfanmaﬂoaﬂm pét glai @Mmamp:bawe anrau%@ aﬁnﬁa ﬁy&@@eﬂcﬂitomxc
0.101 MPa; at | east 001 gra fro -0.5

caghom@l/6) ofmaw@m gy bR VB 7 130 &%80%, or 96.110% ofthe

S AP0 Gy ol e Vil s o

thg E{Lf/dvg gﬁﬂjﬁ%lhlgﬁgf r(]]l\tatlg gmiéba:led ﬂljﬁglc];]tjﬂdew%d/oﬂ kcstisumptioh @f hydrogen in
the pisaTa e FIEEhESiBRD dod gt stiby a%mm&@ucg«im $tam of
i o B Dogutinelh 3 Bty GhR Spoiie TSR o some
elﬂaomnew,athacmﬂo pragiuct igelutes) pegramrof e aidhpadocaatieass 0.001
it bsgeb b S b3 e ofhidraRst withts REliPE Fneh deftpsion of at

m@ﬁQOU oC afBM 0D APa; At 1&@&15001%9&1& oF R 0.001 -028 glaRRY hydrocarbons
ranms of napht ha per gram of crude product. In

wvésh hbﬂﬂmgwmerﬂem utiqnrhetwrandd0 °6r andi 290 °Kiat OnAIEMRa; at least 0.001

L T e —

2000CHAAGHB T LLCTVOYIP 4t BehgiARB01 grdmbsorSedih 00T ANS missof
the crude tSroduct has a distillate content of 70-1

o hpdammmse distinution bemerage SQaaeAvl o o #od1 MPs;
f I
pr?é st Oe‘ﬁﬁﬁ E%ewfﬁ'%%’?%ﬁ T O3 ML oPlydrlitactils Yifh o boling range

m&mbmdixﬁbﬁ)@éﬂ}@wagarﬁnﬁs *(Mat@IB1MBa.gr ans, or 0.002-0.2
gra . 51n csrtal n._enbodi ments, the crude product has

sef eEpPdizrenisthe soule prasluchinghydes, pegramefograde praduct, at

O ot o R T B o
0. MOOPaahd/ot atileasa 0:08h mg afthydrdd@fdihs Qit8 a boiling range dlstnbutlon

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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granms, 0.001-0.5 grans, 0.002-0.4 granms, or 0.001-0.3

granms. In sone enbodi nents, the crude product has a

resi due content of 70-130% 80- 10 120% or 9Q- %
WPRE05e6314 o content of the %,; ude feed. The Cr%&é'}[?s/zo&fmzzzs

product may have, per grain of crude product, a

I esi FBme Ribodimdnts, #he audepfodach Has @@Nillaf. ddntpnhaf70-130%, 80-
5-0.4 grans, .0.0

126,95 90-120% ak1bs skl Semigmtiot e e fopde e AfshllHe conent of the
i 10 t t 9f

I, B R o8 RGN 1 g,
0.001e0 Srausias, oz 00002v012 gﬁ]{ﬁshe crude product has a C5 15

asphal tenes content of at nost. 90% st. 80%,.0

msth%mﬁmm@@t%%%@%ﬁ@guﬁ&?% atodeonsared L%, so-

5, [ a :

ABF o AL VSRS Ly B340 A BHBRImerts, o o
pro@sét hew, pait gramasficratiddprodudt eeVGD eonpérlin & range fom 8.0000F-0.8

th de_ feed while the MCR cantent of the crud
erpadid1-5.5 s 2 4 of AORO BBRkent of i he
C1 U b AR dmbbBirRHE (R AME HRIALE had 8FAAR diftchl Bf 75130%, 80-

asphal tenes content of t crude 20 feed whi
12086, ror 80+1i1 0% of thetesidue ebytest efithe cvdRfesdn (Tha crudgyproduct may have,
i ncrease

he stability of the, crude.fe
oo R o] s progich  FesidindonleBbm e o B0 (i B.s grams, 0.0001-
0.8 | H9065-0u08thR80. 000 MR8, 0. 60F-0.28Yarke or 0UTRY. P gehms.

to produce a mathematical relationship between the
hi ghinegaipsntbpdinents tlkserade produetdag pddERwostent of 70-130%, 30-

130531910905 PR VS ) o RAESPI o il nas o
aspBAteabd @Rt 6PRLBOE 90%] aBme5tLEDs, foe atimbEIRS 006 bf thetCsBphaltenes
e rePresent ed b A sum of a crude product

S. c5 '
contaphef the saule densk dncesitie emnbedimarntsy thefarasphaligres gontenof the crude - .
fe?%i’ég? ?eta%tel%/oa St ﬂeta.?tﬂéé)%, -nogt-at }%%t%%i ke @%Eﬁgﬂ&%ﬁﬂmﬁ §f the crude .

assess uctton rn ni Vi scosity
feebwhile erMCRreonteat of the erddeqaiodust isokithihd 03006l of thedd(Btcontent of

may  be in a range from 1-99% .6 10-90% qr.20-80% o
157 Rl S Sem A ERBRAITERIS B geSSiHEdDe RSB EUARCOBEDt gfdhe crude
fe?c[r gﬁmﬂi Higx_ﬂ‘géig&gtacl}eg_ﬂﬁélg@%ké RIS c ittt $illy ihSrehde the 5tabili®y of the

, or 1.3-1.9. In’'certain
creddfedd/tataitppoduchmixtorede product has a MCR content that

is nost 90% t most 809% at st. 509 r at st

1006 BsoRR e 8 CotsPhlengh eoreteBs MOR coffeal e} be
copfHned dice b 'i‘@atl‘fé’rﬁ’éiﬁapfe%%ﬁ&hig Between/iRR HighVRBdsitytothponents

range of 1-80% 10-70% 20 WD 2005/066311

in iET¢rugepodnaaelative tobe Bigh visnosigocaapenshtstin thevgryde feed. For

ontent of the crude-feed. . Th r.ude oroduct '
SR S SO EHELE] Co et o gr s HEEMCH fortent may
bedtepiESent&d byPS OA- RS DeErad® pidubldy f2phaltegescdntdnt and!derude product
product. I'n sone enbodi nents, the crude product

MCRc¢antens nfey benrepresented byh¥in The gumpanay hgcomppied {Stigpay) to assess the

. rang,. ,0..000 -0, 10 .
o g ST B i OSSBE0 Aot
beliAQ ramderotsi t1-998Y, 18S90% or 20-80% b Bi 2h Béiné bRbEdiuwkets, 2 ratio of
product during transportation and/or treatnment. The

MER: eanjent ofithy cruslsipseduct i Coaspbaltenes persent is i axapgs from 1.0-3.0,
1.39%,% 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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i ncrease water separation abilities of the crude
product Met hods described herein nmay be configured to
r nmore catal ysts described herein to
W@S@)&g)ﬁ%ﬂgduct during 10 treginment. The crude %‘é‘ﬂf@ 4042225
produced from contacting system 100 has properties
60%, of 80-50% of the MER cprtent efthetrutt eedr (e crudsdrodiet has, in some

extbogressis. e 0890 L Do ieins: 50 D pries, oF D il of MCR per
grg}[l‘/oyéllﬁge ﬁ&{zﬁ_\g{]t : d) reduced content of sulfur,

oxygen, nitrogen, or conbinations thereof; e) reduced

r esilolseme embeodiments) theavudeautoduct dicludas Hem grester dwntlegrams, but

reduced ent... h) incr ravity i
tesf Monb 0 St QADOGHOrRQ L dacen St EPAFA A0 PR of tosptoalyst per
grﬁﬁngfl gudg rdduct TR 8y <? Byl BG5S A stabl1kigOe crude é)roduct during
enmbodi nent's, one or nobre properties of the crude |
trapspmetation and/betréatmento Fheeatalystimay duhibit eamyosipw inhibit friction, and/or

incEvsh gater pebavciuan Agruntr oy SLARroRheY it disEibHerein may be
coRFAITEA & add orfERY nite eAalysE Aeseribed GBtein fathe eiude Protuct during

reduce TANin a 20 crude feed wi thout also
tregingemit.f | cant | y changi ng the anmount of other conponents

(for., exanpl e ul fur [ . Ni , oL N

Ui T oy Prlied Rt eyl oyiead 108 hes bt fernt
thé'rﬁ%fﬁ’ﬁ&d‘ St 186 crudB f3edN Sueh pespetiies neaydinclutie, (bt arediot linmted to: a)

of' ot her conponents. Thus, the TAN of the cr u‘ge eeg
redsiged BAN: ) wednged wisrosityy @) reguacd detahiifV pspntent; 4 cedycgd gontent

B o L

Csdisplaiteass copeht; Q) wetincbd MER bowknt] ANnciwasedaABLgrvity; i) a reduced

content that is cceptabl.e t,9 neet treatnent, an r
+ coReBhaBFPIAR Bi6iad S 04GR ARICS: O By FOLRARHOPS Hhe o some .

enlﬁ%ﬁjmaﬁs 'TRE Br E]foi':% ﬁg?&‘ﬁg?f'iihﬁ hiR pdrOice FeiaRve Nh¥kiiAe Yeed, may.

al so reducing su alysts dsed I'n one or nore
beaslectivate changed while othey propenies areayotichariged @s ovwshoir domsite

subfiantay 5Panste ob EXPIPIE: BN DR Ao B G EIF B g uge AN ina
crtﬁfe Be RO 0% orli HEanilR chhngidd e Gaictny 6f Sthelaaipdaests (for

erein may be introduced into the contacting zone as a

expmpleyswfir, residue, V&Y FoeeroieOdc i this menner.dudzogesuptake during

t he.contactikng zaone (fqr f /
ooppiiirie Pagfe cBteRmRinG & RITHERtop Aithat by rtivefBf P benl
coBipBfsttSs OThus, tHeer AN toA thesdrudy feed o betedacedoivhilausing déss hydrogen,
used as described herein may or nmay not be commercj al

. : y
sinsqtess pf surh Imdeoasndsaleg beipghpaddp apducg ey sempeneats pghe crude

AL S T A Y TRl

ac ; t0GRa&A treafideht andZ8danspditation spédificationd dtherCauth; crude feed may
47; CA54: C448; (C524; 4; DN110; 120; __DNI 30;
bemparg 6L mbweﬂm@eg?d%mg%?“ﬁhﬁl 50 15Apeing sulfifis 100;

00y B e S SE A U o

m&3 Lk mRNEGHd/or 666 3t méf2Betaliion suppoR; THEE hiktalZid@$ be in elemental
Z753; and Z763, which are avai]ahle fromCRl , .
foym peinihe foyanet 2 somepoundief M?tﬂiT ,atalzit%%?ljlbed herein may be

introduced into the contacting zone as a precursor, and then become active as a catalyst in
the contacting zone (for example, when sulfur and/or a crude feed containing sulfur is
contacted with the precursor)., The catalyst or combination of catalysts used as described

herein may or may not be commercial catalysts. Examples of commercial catalysts that
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In some enbodi nents, catal ysts used to change
properties of the crude feed include one or nore

10 netals on a support. Columms 5-1
wﬁg‘bW%&l ncl ude, but are not limted to, %CTIUSZMMZHS

vanadi um chrom um nol ybdenum tungsten, nmanganese,
ark eciter@platsdl torbdeved!an dascrdlsed hepdin finclude KR8B; HDS2RAHIDINGD; C234;

msc”a b BB, o,
ST R By okl o

gr ams grans, at
DR380; @mooRmno,ame;g@mmmoopmo;aujﬁmmﬁo RIN650;

| Rﬁa%"p? 0LRRBs b e 280 Hisdas 2 2hs: 2723

ZP3; g+5§ 2?59[ &iﬂ% e%qgi oﬁa@ﬁf‘ﬁt@?ﬂiﬂﬂﬁﬁ? In@ fHQuston, Texas,

es o umm 15 el ement $ i ncl ude
Ugedphorus. The catal yst may have a total Columm 15

el eggnt contegﬁ}lgﬁg %%%Ed at alé m%gggﬁgfr@fe&“gedimlﬂde

mﬂro‘? E%rf @foh&&oﬁlo Chetdld on d %@%ﬁim I (‘L‘blﬁﬁﬁzk 310 xﬁemsbl iHEIR4E but are

a catal yst 1 ncludes Colum net al The catal yst
natdiynited go, hmedlume chrgmmamolorbdmmtmnsstemo mehgadshe; ierhgetium,

| ] 0,.000
o, Pl B keTrpisntySt Jpllatio B s, foBRED. platinum,
orQnﬁaQésﬁm@oﬂ r"ﬂﬁ@eatﬂy&%ﬂm% ﬁ@f@n 0fcatFstda botalr@dTemns 5-10

or 0.01-0.08 ﬁq‘. I'n Some enbodi ments, the cat al yst
mptnkfs)w@e@nt of aseast 00001 grans, ghieast 0601 @mmmﬁt lsagtd: ) grams or in a

RS O Bt oo S 8 e C RO FoT Bl rlf g1 g8 gguns.

solrtentblditiEnts, theSatilgstdhélades ColuBams edsbaisyinddlitidone the Columns

cat al yst |ncI udes a conbi nation of Colum

nmet
5-49 metais: Bxamplesoheeluma kSrelements inphuds P&}ﬁ%phs’ru%éﬁwrﬁa@lyst may

fsd R LG Py Gl o a0 Q0000101
gramb, 4100081 {0006 ramSp.000050.08 2edms, or COVOTODOT -gHmsret al :
TR s b D i8Syt may
dj
haﬁg,teﬂasf Fnéa)ﬁ%f ¢dtai 30 {dtQTdI8mh %qnet;m@g%ﬂ@ht St @éas@bmgrﬁms, at

one or nore met al l'ums 5 and
leaEt Q@l grams at h:abt GoDgrdimsand/or int MEngaﬁarhy&OOOhaﬁlm‘ws 0 001 -0.3

s 100300 Lt o O O 0. 38l Bsbbmeety, R gppetudes

frdin GEI0BI -0L0% s @R CRlurEt 6 fRYal(sh Ped grad dfdaaeyst.” BBodrel0,

or from 2- In certain enbodi hents, the catal yst
entbodiments; thysatays/indedes Cobann 1S 2l zomiditen t@éhmfﬁﬁugm 6
mr@{@l(s) and Colum 10 netal (s). A nolar ratio of the

\ I Columm 10 nmetal to the total Colunmm 5 netal in

t he Tgabmk ¥aibotiyents thecatal A igudes @oibifition bff?bhmu% metal(s)
I n sone enbodi nents, Colums_5- 10 met al (s)

withherst prarerearetzls from Ca@mﬁ aedforyfpolumzs Qu%dnnql@ rpidp af Column 6

métgl[eta;i?)tll?nﬁ %Lrgetglrln E{]raﬁ%)ﬁ'ﬁfngr . 1 ?@l o erreitrglggar ratio of

Célli@nicnaeaierCilesns mql OQﬁetdIQﬂﬁbsbé Bch @Rge frbﬂ‘x & u{zppmo ér@-5. In
formthe catalyst. In enbodinents _in whic

sopstebodiments tles cataluvranglypdes Golemn 4§ ,s};‘@mé(a) mtqﬁiéltm tg the
co?:fb Oﬁa?iﬁp %?F%ne i f h;laﬂl{‘ésl Sithne oF HRRE Metal Mrbm TS RINGS 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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The support may be porous and may include refractory
oxi des, porous carbon based materials, zeolites, or

' ions thereof. Refractory oxides my i
WRIBR TS | Pt e o gy umna, silica, Wramonnaans

silica-alumna, titanium oxide, zirconium oxide,
Cohugnoes metal(shaadi€oluom 19 metai(es A nmlarohtio 8lithedotabColannbl) metal to

AL (P ey B2 L BF 0 EPBE Bopt 0y B from 25,

Texag sotheTrbodimBRts QUSRS BOID m@lﬁﬁ@dq:gﬁic%gdoﬂtéd in, or deposited on,

i ncl ude, but are not limted to, activated carbon

a suppogirto fermothe cgtalyshi ncertaibemipidinents, Galutons &<l 0imethi(glen

coBRasL T 63T f £ Plemer s prionged S of iisithLgh dhe support
todea itlih%itd{lﬁ@.”lﬁeﬁﬁﬂéﬁﬁfeﬁisﬁh whidhtha _ﬁ{e.w%p asd/6Flel@ent(s) are
Zeol yst (Vall ey Forge, Pennsylvania; U S A ): The

supppriest the weightofithe ntfalystieludes dlksuppers-aikmetsl(sh andall element(s).

ort, has an _.avera or ianeter of at |.east
ThEGrRER Gy s eFo B e ki RERAP Rifactors BRIRS, sdioBicaitioh ased
mewrield] 7lites, ortonttiRichs kiferddTe RefractoByoxiddsThiigineRide, but are not
agueous  paste_of the support material. 20 In sone

liaherhtel, pluana, silicaatilien-alyming titpniun pxide zirropiunbozide, magnesivm
i . US| . d dil ut. '
ol B g ot ' SnBB54 By RS2 ol o e
swkgsl CrietionCagalysts ahd TechtiologitsTIPe(HmAR 08, TexbeSUISA.). Porous carbon
co&;ﬂgst%{wqy.u@an?l es of aci ds_ i ncl ude, but are not )
baspaymatsgialsifcludg, dut areaof Hmitgd i, petivntedicarban amgforopeis graphite.
EAMpIEYEH 2610 fﬂc?tﬂ%?i’—%eolqn_gf bEAESEIR BB SRS, 285 zeolites,

cut® using genera nown 'cat al yst "extr usi on
andeftinierite zeolitesaZabljtes maytheiobtaimedtfivl a comniencial manufacturer such as

extr e The, extrudat be heat treated at a
Z@&%@ﬂiwﬁ’@rﬁ?’gn&%waﬁw%o Cor from85-235 C ' =
for Phelb <i5¥|€|, iftfsotk ERibolfrents ﬁet% @t%%ﬁ @at%@st@)g?g san -

and/ or un the noi sture content o e extru
average port diaraeter ofat least b0 ATatdedst HT0 Ay ematdenst k80 Ad dn eertain

. further heat. treated at a tenperature in a .
xRN o ogr: Egbret P Bim e SodsFoRtp et g ipport material.
In$uiap @fiboliydnty) afBcid39 added G 8RR fASIe o Hishi &ttrnidforAdf the paste. The

| east. 150 A, In certain enbodinents, the support

dltlyteacihere added inssuch pmounta padrby; at,lchdm:h asl raqnire{d, to give
] ) i [ P . .
thgél)?rﬁglage&%’tgﬁ degig?cftgdggiasfkgﬁ. gﬂ;ﬁngaé]g{éf){ﬂd& rﬁlﬁg@é}%ﬁp gre Yot limited

m na,
to,atitrizi aohl, aosie dohk satfuriceid, ghdby@bcklatiahyidl support, nay
be Iﬁlﬂl a range from 0,0001-0.99 grans,_ 0.001-0.5 .

gr ange Paste 1uay be grimided ang cuf psing genegally oy catalysigxtrusion

ot B8R AR50 B L S o Mo
tregietllaba tembpenaiurer iniamangedfivi S:260AC ovi frdm GSHSS °Cofors pefiod of time
) S Pl B SRR s
red¢héd § d&iRH AR, e ?ﬁdg B ikd @f’tr@été‘rhﬁ?ﬁe ﬁﬂi:hfeF fx@éf{txieg@c_j[ at 4

some enbodi nment s, support may have at |eas

(@)

. tergpexatsre inta rangesfrof. 8806 260 8€wmyr 980-118G.8C) ©. formg tiensupport hating an

o S33hord R Dl 2 U 12 7 ot er by

Pr eRge&thit! SinBOdiGRAR] fHeltplTtCiBasd Sk aRHERARLth Hhmina, delta
alumina, alpha alumina, or combinations theteof. The amount of gamma alumina, delta
alumina, alpha alumina, or combinations therof, per gram of catalyst support, may bein 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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techni ques. Exanpl es of catal yst preparations are
described in U S. Patent Nos. 6,218,333 to Gabriel ov
| .: 6,290,841 to Gabrielov et al.; and 5,
W&é"‘%ﬁ’gﬁugt al., and U. S Q Pat ent Applicati éﬁﬁ'r{%goumzzzs
Publ i cati on No. 20030111391 Ito Bhan. I n sone

deRRaed I -fay diff@ctiom plmrstommnﬂaﬂnnam che m;@drt\has,helﬁm alone or in
to forma catalyst Ln cert nbodi nent s,

com]wpa@ptlm aiberfoimsefialumia, & HRERASORIEL pef gwg%of support, in
a Jaﬂn% G2% 1499 ﬁ%rﬁd'%% 6@%&% §'0.£0% g%%%,gs BEie%nfeﬁ by x-ray

regnat i on sone e I ment s,
d1fﬂﬁﬁﬁ@g Niaitsonte exildaiments, ke suppdrtanayi eye pi lepstrOal gmmsoﬁt least 0.3

e 58 L bt IR T BB S AT s

diﬂi%& EDTA), ammonia, or m xtures thereof. In certain
nbodi'nents, a catal yst may be forned by addi ng or

i nc cSuppméd Gamlydtsemaﬁd»b prepares-ubihg weneta{ly knownivetalyst preparation

oSSl PRS0

to Mﬁ%@ ePAY '6@088451%%}@{»1&10%'& xz %d%07449023ttb\£ﬁioﬁ et al,, and U.S.

uni form corcéntfation metal often pfovid
Patmhébphcﬁion&’anbhba}bndﬁqﬂ@ﬁ%ﬂ!thlé%ltﬂth&rhe cat aI yst. Heat

IR M TE AT -
ca&?}s@' Modertai¥eindEménds, ﬁh@ﬁi}]ﬁﬁrt?is Bt dexted atiRinperabyres infy/range

net hods are described in S. Patent Application
frapu 400-4 200 o6, 45@-102)06@0911&@920& o Bnahto impecgoatiomyithg-meal. In

%ﬁmd RS A 183 g a‘%ﬂ(a%% ot ?ﬁ%érat%}"”t

E}ﬁlﬁﬁlé{krcﬁ' nnﬂk?xﬁidn%m&lﬁ@ a ci"ﬁfib atidshipopean) dthylenddidrsinetetraacetic

be m xed using suitable mxing equipnment. Exanples
actﬂ‘ LXEA) ammonid, oF wixtaepstiseatt i nciude tunblers, -

st atm%&%ﬁ fh@ﬁh] nt¥, a'i:&‘&g&{‘rﬁa Ul e d Byl m% Jé't ﬁ’(forpor‘aﬁng the

"exanpl €, ype’or contTnuolus type
Colizxes S-10anstalés) Yo hédn &Iealgé skapat In)&xhkmsmﬁlsuppore(‘ pvenlaymg”)

enerally known , that sui t abl rov
OvElIES %ctikplgfep %{e§§ e%walftgl atipR b % y or
re%oﬂ?agﬂhﬂﬁﬁ 60&0%&1‘#%‘11)‘?& 'rﬁ’ét cﬁ‘feﬁ pRovigsh Béﬁ&ﬁélalt dfalytic properties of

are substantially
thécaialgstn éfeatirgatxﬁgs)ﬁ arshamdusnppdrea&ampch overlay of metal tends to improve
dji.ment s aly eat treat
th GGy of M e R lpthos U Bioppistitaytusing ovslpy methods
aré@0eAB & 12Kt p&teﬁmhaaﬁ&l PAKTicEHRING L 2003011 1392 15 Bhah.
WO 2005/ 066311 PCT/'US2004/ 042225 52 1n sone
enbddier@iumns $+6 nactalfd) ylad snmprumamb@ﬁuquem&wntahlq mixing

eqﬁﬂ@esef‘ﬁe? P 2 bl 5 R R o i Gotufhog 5-10

métgNDXap aiﬁﬁélﬁ{xeahh@fmgtshﬂiblﬁhniuﬁg%tmlpmeﬁf tExamples of
of the CoI ums 5 netals are converted to the

suﬁ@hlﬁ @@p@g gnwigment inplud tuaeblers, statiorarieshednpbiapyabs: Muller mixers
(folg fe bétg}xeqégﬁ)?g%ﬁ%% tlyggtI e]gatct Hn?e% &dd! 'aﬂ¥ E{h%r generally

In a range

kn%ﬁmEtﬂiQe of %ﬁf erddyaiToha, debweot\hfaﬁ@ﬂl ﬁltablgﬂpﬂwlé@ﬂ)e@olﬂmns 5-10
bel ow 500 for a period of time in a range from1-3

mﬁ@@)@upwrt@ﬁmré an peifain pmpodimentsythepeatenials are suirpe Haly the
CHlbRFS AR b (1) S st BB oy APt ke 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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. alyrping supnasvc elomye - 10 Betabignixsyge may,

Catal ysts prepared by such a nethod are generally
referred to as "uncal ci ned" catal ysts. 10 Wen
are prepared in this manner in corrbl
Wgn%[ﬁ}oé&éﬁl fiding nmethod, th active nmetal s may &'55%104/042225
substantially dispersed in e support. Preparations

of ghebme atmbifibicts, teccatidyst mdyde: hHeat treafed iRdhepresevse of hot air
6,218,333 to Gabrielov et al.

anigp prigeavicher a2 tﬁrlﬁefe'é\r? i b Bt 100 UG 8o £p00 °C to remove
voPaluilganﬁ?Psld?Rﬁ{ai atTRdst 2 aftﬁfﬂ%ﬂﬁéj CHivkths@R1 ¢ s dre cénJthcd to the

or ma na support/Col ums 5-
coﬁestp@hdlnglmétallrcﬁmdeThe theta aI um na support/ Col urms
5-1Q netal s _m xture na reate

© e Pl embagiments, hRLer46 cetalyst Fay h Bt Seated iy e presence of

J50g® 0P, Below 400 °
il 4 S 3SR g0 o 0

. or beloat 50ﬂg°0)sfompmmt afitinae int &rapge froor B3 lmﬁrsato rem@m a maiygity of

theé’w%&pki‘aga%%ge Sotow conveting Bk ColpRas 37 04t e e et oxice
%&é P*g%“ bg%uapmieﬂﬁﬁ ard kéhe?al%&@fcﬂ&@ a6 BrRblttded” catalysts.

metal catalyst. I'n some enbodi nents,

Whémcasalwm atequiepRnechinyibis manper inclombinatisnowith a glfiding method, the

acffE! al %f%n%g%?u%%ggp& 4 he %%1%331@1 d&a?#gahgﬂé‘gf ch catalysts

aré"élés@nﬁéﬂ RGBSR dS. 6228383 €0 GhBﬁél&v Bfallyiand 6/290,831 4(5C}abr1elov
mcrons, or 5 25 40 m crons. The powder may be

__ et glonbi ned W th support to form an enbedded net al

o b By RS A R gy Cotons

5-H) methdy 10 foes hmﬁaalelﬁnﬁm §uppoitdCadmnas 540 nhaals ngxm:epdﬂm theta
size distribution with a nedi an por.e dlamefer in

- |
e GEIR) 5 Mg el b g AR el g
dlatmetexaﬁ'l al beast2Ber A t Mepisaily, aum hdat trhatirgnib edutbitedst dmperatures of at

ig (¥§ (for exanple, enbedded in the support),
m‘l'sé gé'to | ess netal on the surface than would

ot Ngp 438 eﬁﬁ%&ﬁnén‘ib theauppsthatides comhrlciflahpporbér a hipport

sone enbodi nents, having less netal on the surface of
prmaeecbatchbgrdiedémtmn)daa)t brecdribipedwitha@rsuppaertadycatalyst and/or a bulk

e <alabtstof o FEEEe e s B e alyF el Bfudf Cotuma 15

méiﬁts?h Yot ex%h!iﬁl@ GhdSifHpotéd gﬁﬂéét%ﬁﬁﬂ: etk Yot Qétbl%éeﬁaﬁ be

e nmetal's may nove to the surface of the cataly
cmhc@u@hwnwdmow fin ayesaga partele sige frome 1-50amigraps: 2-4 6 migggns, or 3-

40%1(;:\)1{1 tgq%%; \HS% & %@Lé’ é&mfﬁ'n&? v@th%hggcﬁ't {oel%ﬁn Semé) d%lerc]i metal

r mxing componen

-~ cafabysal I\tfdo&xefdﬂmm‘xents rth@pmdereﬁﬁ}(% ¢ontitified whie the support and then

structured order of the Col um net al mthng %
exderousing sandard ehniguestia fam @C%talgatdwma RATe 51z distidhntion with a
e f t S of
o orR SR TE Gl o K000 6F YEI R ASHEMLMSEAT,
may (enistaingrthe ceslystsiitgthe @uﬂm aﬂoWsam shinfef mhndmants at least a

met hods. The order of el enental netal |n
portigneefithe metl iweside yader the sufasgehths en%@dé? aalﬁ%&é?

exibRCeBYadE il e RLPpA NeRing PSTRAE Indl bR %e%‘iﬂﬁ&e fahn Wkl
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.

-

gta temperature ofat -~ %
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'mixturg.) dhe melybdepum tripxidg hase dg

Colum 6 nmetal peak in an x-ray diffraction spectrum
of the Colum 6 oxide to the order 10 of the Colum 6
k in an x-ray diffraction spectrum of
w@%@’%@fﬁ From broadeni ng ?gd/or absence of pla(%’lpﬁﬁqgmuns
associated with Colum 6 netal in an x-ray

Tkt hétakahapinove ecihe stfadet ofithe sl gitithwupb emsidnnafitie $urfice of the
the Columm 6 netal (s) .are',.subst n%eipally random y
cailygt daring pontag of thesedialyst witha ¢mde faegy  exanpl e,

| A . . _
oot BEAGHERG A AR AR T YRARAI IS hited in some
emisodinaes, the strastosed order ofithedloluing bdmetahint the Goluten 6 oxide crystal
RS oS e 5 e ot
entdlisd catﬁ??t. AHABrAY FH S EBufhintd MBsl ﬂﬁy'ﬂe’iﬁt&ﬁh{éﬁésﬁ% powder x-

eat treated at a .tenperature of at | east 538
ray Giffiaction methpdn dilbeorderct cddnpattalithetl indbe catallystaxlatiiee to the order

ttern for,.m) ybdepum.di oxi.de, in an x-ray diffracti.on
offFrsusiia) et tod et s ket (COfperipg the order of the
Cdélﬁﬁah)ﬁ mét3] SEEEn AHROGY WRhhetion et (of tHFTolAfn 6 oxide to the order

haracterized by pore structure. Various pore
ofdhe Golunmet pwtal pealeinsani nsydifraction spactrumonf the edtalyst. tFypm

B T, W Yo

difftaztibh Sptctram, &fis }:r9§s?dle tkstitatd thatthe CRhENS § H8stal(s) afd Mubstantially
pore dilanmeters. The nedi an pore dianeter of the pore

rangonely 2Edesed iy thp grystal simegters- i n a range from 30-1000 A,

- 50-500 6 0 A .lLn.so odi nent catal yst
Chatt o v, 01yedsath i g TR S AR ARy AL gifbtian pore
digheter of at 1@t B AtmdyeecomntitédtoFoR afl ahiniihetdltlepinhtrioxide
medi an_ pore dianeter in a range from 6Q-200 A, 90-180
tihiig pRBerFYs SAREIR definite Dog1, Dogz

anfRk ?hjo%g?e%légr)h e"Ithtai ina/C ﬁ&l}l/%% %ﬁ%&d@m}x@featﬂéy gée héa@ feded ata

al u gram of cata ve a pore Si

teipattirdof atdeastnd3 1°@ (DOIPEY toaprofarea chitadpst ttieat does motreahibit a

rom 180-500 A, 200-300 A, or,.230-250 A, In_sonme
P‘%ﬁ%‘?ﬂ H’Shﬁ’g‘,‘m‘%‘ﬁ digxidg R Anger d&%@ﬁ%‘?‘é??e&m@fﬁﬁfﬁ%m& g absence-
o '@E)%oilgégg).on is at least 120 A, at |east 150 A at

| eas 80"A, at least 200 A, at |least 220 A, at | east

230 Insome entbotlnwents, 38i@lysts maukehchasdteaized by orti shinetuge. sVarious

are typically, at, t 1000 A. . WO 2005/ 066311
OB ok s BAPEIFsSS ersl, Ht e At I thokP diFEieter ey volume,
sufth@earfilsS by édMmbihiondithdtedt, MheicaRROMAY Rhdd® HBfritRktioA bf total

| east 60 A or at |east 90 A |n sonme enbodi nents, the

quarity|of porerizes yersos porgidiameterst Thp madian porg diamgtarwdithepore size

: . di | 9 A 100
IR ATEE vt g EBRCR IOROA G- 2008w i, TyoSihe
enfbRdRBerits) chiaBspahst ifdlade aliledst 0.5 WrarBfoh@athRg aRmiifs Per gram of

dianeter 5 wthin 45 A, 35 A or 25 A of the nedi an
cafgbsthayieriare size distitarion vithehmodinnparesdiameter incakangg Fom 60-200
A-JREIRBPIOR P S, B 20r 1K BT Gl fRRA Pl e o

leadt 0.2 grahobf thotabdiminh peogiam dfitatal@t RoVeta Siré €ize distribution with a
djistribution having a pore diameter within 45 A, 35
megiangpore diamedsr in paangedrom 180560 &, 2AeB8P A, on 230880 Ardnseme

eﬂ&n{&gmr%sh tﬁéqrﬁecf%g b&ré RBh&ePIAHE I)c?rre ste BiELRRISs 3 Flst 120 A, at

ation 1
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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10 at least 180 A, at least 200 A or at |east 230A
greater that 60%of a total number of pores in the

di stribution have a pore dianmeter wthj
wﬁ% %(%ﬂ\;qor 90 A of the madl5 pore dianeter. lgtflﬂl{ﬂgzgﬁgmzns
enbodi nents, the catal yst has a pore size distribution
Wi t hTae cﬁmﬂ'sﬁﬁa hma alf mizeﬁlstnﬂnmohmgea riediun po0e dideter of at

A, 200- 400 A 3oo Wit h 60% of
I%ttié A ot Ablstst 8B Abolmeiomaerbbadinents The saagFthas AGRS S distibution
‘ﬂrﬁ B&E%Qh& %fraﬂ%é ﬁbﬁl ob21 204 A00- ﬁQg% 09'&28936\A with at
the nmedr an pore di ane I'n sone enbodi fent's,

least! Gﬂ)l%aofﬁ toppad mmb&ayf)poraia inl thapore(hz:é mstﬁbmomhavhmpore d?ameter

Wgtg; %ﬁé figf@;tgwdggng' n certa| %gtglggéngﬁgl}éents he

cdtal¥siGhal a@ﬂ%{ ési%er tlf’ﬁ rib g?ﬁ Vv\‘ﬁr?tth%riﬁécﬂ 58 d?ﬁﬁé&ydﬁta e' ﬁ‘&n%-lso A,

pofe siz di an pore di amet
withratlegst 60200f 2 total 9urted ofporeyin the pwmeeh&tnﬂumﬁmng a pore

cupBiles it 45 8. By 35 Ao 46 Eitionpant ooty ot ast

270.
270. Iéic%ﬁ%ugkﬂﬁt? éﬁ %ﬁchctﬁe ﬁ{eﬁﬁn @ye dlhﬁetee oﬂthewsléé @Sibution is

atreasy 180 A, atdeast200 én‘ooal!l lm&&o ,tgreatmaﬂlaﬂ @@6 ofi aWtalglumbcr of pores

R} Bonfet bty S A s nfole i 388, A 35 Kot e median

pdredﬁim&& 8 66me @inbo&ﬁndn@'iﬂic Afilyehas a %izel:@éhﬁﬁlo@h with a
at | east 120 nR/g, or at |east §70 n2 Such surface

dien pareydiametering raage oy LH0- ¥ ,dzpw @tﬁf&?&ﬁ/\gﬂh at least
SRS e R S AR Bl i

5(pAl 1eRs or 9¢ il dMblefediad pdtediamuter.udat es.- The cat al yst

typically has a flat plate crush strength in a
fronﬁl@@ nig,orouolgme of patss muybengt daest (BB orgoat least 0.7

atcléast?a % fe: 9% Lrigbaifes ?ng‘d‘?lgﬁg E)? ]pmgg gmaly range from -

ysf an cata yst precu
OB@rQﬁcnﬂégd]*@Mdmdgmr@rﬁ-Dﬂrc fg.use) using techni ques

kno art or exa , JACTLCATT rocess, CRI
s e Al baving e ppre $A° QBBUED S ATREAiah Poyg diatheter n a range
fr&A0L DRHLA f@,ty, ﬁesoﬁ{e &ﬂb&cﬁ‘rﬁ@nts Tiabé hgﬁq*ace/ﬂréaeémiéax 00: rﬁzlg, at

t he ca fidedinsitu contact o
leashd 20 ;lslfg ailpmst laOm igiet l‘egs;dZB lonat least rzmem}%/g Such surface area may

B e R L TR

gas JRlerthin Chtoainérts, theleatdl HsthGing %z%%‘ﬁﬁe &i&tribmb@m -a median
or |iquid- phase sul furi zi ﬁents such )
dlametey i & rangs dxesu h8-309 .?mad ang %ﬂukfﬁb%@neﬁ pfiatdeast 60 m“/g, at

pPase
t i |fOXI Exz,Si
IeREDY RV G000 T R dcall o0 ite, GHA R 2708 by sy area
mayolse in%, rafige BFRA 60030050 PRIt 280 mé/lg, 100am'm 5&/@5&- iiRE2300m%/g.
Seamans et al. 5 In certain enbodinents, a first ty

of dBweENgiEembodimants, the eata) et existsia shaped f@msUfﬁwxmsplgf)pellets
cyllRdéd, gﬁél/to? ?)Bt&?clfggén ' %‘I}e Qtaws{ ﬁpﬁaﬁy Bgér)‘{e h%tl Ijgﬁr]rtg cﬂ?sﬁ sﬁ*elgg% fna

Sl ze

ratigefpem 504600 NYem2 50-400 NWSlﬁ 100-330 NﬁhﬁmeBOUWc:h?Mezm-ZSO N/cm.
surface area of at |east 100 nR2/g. The pore vol une of
t he Inispoe cpbp glw at?éysaﬁndf@wbﬁ cgalyseprgpugsoriip sulfided to form

Jr 1100:] 0 ™
o4 T P A R P AT
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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10 typically at nost 0.9999 grans of gamma al um na,
per gramof first catalyst. The first catalyst has,

in sone enbodi nents, a total content of Colu &{U
WH2HR%P!! per gramof  cat a% st, in a range P?’g $2004/042225

0.0001 to 0.1 grans. The fiTst catalyst is capabl e of
eithef Baskets lydréi@hisuiidedh thepredsntd/bFieydiogen, or liquidphiseanlfurizing

R R W O M T
oD, 0D LRGP RSl e 1 TR G025 463721

Seanpas ralaandlS,688,786 & Seamembs ef sled, or conbi nati ons
contlBrertapEmbodBneh e ARG ReAA (13t ALY Dhipglyges Columns
T L
pdre dintnetstimb yaige flom h50-250 A. tThe fired watzlyst eday hevengerface area of at
e T S o B b R DR e
caga!g% g:liaﬂ%%ré ;%th& AAEmiFRBn@hf i Sk 05 ?gﬁﬁga SFkontia 8RHEna, and

one or nore first catalys used

typicalingt mosd 9r9.9?9 \granes ¢fag'ammmﬂc?ii1m pesgramnd fusiooatadysty pbe first
copur P P ot et ool (AA5R  RUET hrg o
cafill Y8, ifl aThugdeidrh @001 610, 19griRSl The F EatdllyHTE bagabldoffemoving a

range from 90 A to 180 A~ At least 60% of the total
pontierbef the NidH/Fe foasa tmde fredpremevisigaepattien of thgcompopgnts that

oo R LN b i ot QR et ARln O L aibhlthes from o
criddd foed, HemEeiag Afleasttadloyidn oiiHe mets/in rabaEsalte BF agahitticids in the

conditions may produce _a crude product that has
crudy fsed.<y cpmbpetionstberepf. JPthexproprities (angxampie, ulfeneantgnt, VGO
oA, 3, b ol BT BBANGE BT ek iy
snialipdhian gesowviien. thécruglel feed dncanactaiwith thesfinsbcatd@st. Being able to

selsGR I oanea PYaReT bt peTiedes PG GHY ShRaRS Siferproppges in
re%’élﬁ@?@ﬁﬁﬁ%xﬁoﬁﬁ{s Iﬁzg)gél{og\ngﬁk g%‘ucfecfeéch% bEADbR e ridientt éifed. In some

at least a the conponents that
enthedimenisitome oo morefiest catalysts imagyrbevised bsartyi axder. and r educe

t | t t f. the N/VIF tepnt of.th ,ud

o odiishah aRRehuRRe o oot BRI oSl b e
CS8mas g-l@%ahlﬁtin AR biRhGSH Giha s\ﬂgﬁﬂ QR4 Q8PS pdre size distribution with

PCTI US2004/ 0 ro

. : 225 56 crudeog uct with a relativel
a medith pelealinyeeterintarenga from90cb i B3} Ar ditdeast/€0% of thectotal number

o3t peSREL 2% e S U Re L SR
A of thehifediad o€ diveiii@n Codtact bfthé tiide fécdesith tHeaecdnddrtalyst under
product may al so exhibit relatively small changes in

: 0 g .
sugalde contactingrondidions mepprasiyat & arude praductibptizes selsated properties

TS0 IS g o Y B B e e o
whiile/ othérrofieirtis & aﬁlﬁ: cBangdtl bYRSImABLarké iR MA, hydedged source, in some

relatively high TAN, asphaltenes content, or content
emjfodiraerds, snayrberpsesent dutingscoptacingani ¢ aci ds. A

rel agj v ' I . e .

0 T Kool bl oocles 5 BER oot cHEO B p by that contribute
to tHeANANQT RS ¢rde fBEl/#® least a portion 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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10 refining. A disadvantaged crude with a relatively

hi gh C5 asphal tenes content nmay exhibit |ess

t.ah. | i during processing relative to other
w@iﬁ#’dﬁg%tively | ow C5 asphgltenes content. C%#'g 04/042225

of the crude feed_ with the Second catal ysts, may
crudepwgiuaicvith @ relativgly sinall shanpe in theGhifas pdmittteeletve to the sulfur

it o Rrrede foh, 08 AN i rufBroname ey ulfor conteat of

7CRIPRIEBE the SRR dobttnt BEHE QrudeYedtRYTH crh 8 poBudtifay also exhibit

viscosity of the crude feed/total product™ m xture
reladivalyi snealt chanpes inidéstibletet opnteht, V@O contedt ahd extiduervontent relative to
cerg%ﬁiénggrrbodi ments, one or nore . conbinations of

talysts may enhance stability of the total

Pr 0dBdohntd dfibodnely Cthe Bhudk Y6 mb, BARAPR VR 1u6etcohteﬁ€of Ni/V/Fe
allow mniml net hyd rogen upt ake by the crude fe

(for examibs, ntmiosh¥) wippmdobut avelativelydigh 7BAN, asphaltenes @entent, or

i g Rl BB o e e, B ST coPenampe,

TAB 6¥i a2 fdab190.3 Piviag Astiderihe @nﬁiesmp@ﬁcc dititle ﬁi'&hﬁ?p&taﬂon and/or

net al (s) to produce a cata recursor

rebaing A disprowingsé radeyiins 1ebiively High Chsphabmssconiont may cxhibi
1Bty BlBeitostbing S feh ey SARRENARTs Bl uloves pophaltones

cohtént! Ebhind of the e f@drmﬂﬁthe fseddnﬂ&:ataﬁysisp taytrBove acidic
uncal cined third cataly typ| cal I the cat al
(281

cqmrasgnts gpd/es s gsphalienss c%tnb e thy Kesé{ In some

A RIS H AR o
redutreethg msﬁ{bs‘nm df thdrufe Gadtstalprodud Iﬂﬁﬁﬂ@rd%n@ftd fite, vistosity of the

0 [ The third catalys lelt
! crg% ?ﬁrgagt%mb?weman@wsqrmrp .%91 oyl qatalygts may
: crﬂiaﬁce%ébq f oKk fofal gﬁiﬁ:ﬁf/&ﬁ@e ?ﬁﬁﬁ&%xﬂﬂ'e EPéase dpatalyst life, allow

enbodi nents, the catal ecursor 1s eate
mmmtphmhudmgemaptake Bf)ﬂleemde fbdxb op cembmatioms theneaf, ovhef @sed to
The third catal yst nmay reduce

|
m%?cﬁugﬁg ed%@&%?%gﬁﬂgpq he conmponents that contribute
10 TnhembAhHRIirhéfs, GIHRE R cataRALC RS cdt17f?) Bay be obtainable

portion of the nmetals in nmetal salts of organic

byronthining @supportwith/Calwen §anetalte) to praduce & catakystprociusar, The

h d
W%E%’f PRHEDr {p25 bk hBART i Pe Broobrl® ot By rRre THE ermipging
Jesit arteyiprangle Beloty Sﬂolﬂ’dﬁfdﬁ@x&@@fd 861631482 °C) for a relatively
PCT/ U82004/ 042225 57 praoduct with relatively small
shert petied phtimg do fasmr the upenleined thrréIGataIXﬁé Trrically, ﬁm deiplyst precursor

t
T R -
granwdeatplysij hate a@phinayES eemehtf dohtendin £1ahg® fmﬂm/é)ﬂBO%B Cgframs,

050 R0 eraho Gt DOTB 0T e Thi i coipTsst jiy cvaip e siapstioant activiy
)§&'bﬁ frv&eﬁ A5 o\l %%Rlde f&JEP‘Jk%&%B%d’hP ete élgr AVdokie el odiments,

I st I ate content, cont ent resi conte

the edtalyst\ypeedudsar ehemtadds téngpeaaturel ekl 500 3C inothe pthsem:etdf ®ne or
TAN,. . the netals in netal salts of organic salts, the
Qe PIET GOBMOBAES. and the viscosity of the crude product

whi I, %ﬁ&’cé’cﬂﬂ m&)higerdg&é‘ﬂ r%%‘%t @@Ti@glﬁ BEY aPn?j.‘ re?ﬁl:& contribute to

gravi ty di stl ate conte
the DANeoftthe creide feedpreddacd dideast aipertion o thermgtablm owtdl 38lts of organic

0 be used by a variet
ac1ds regu(% aoﬁ%}Fe content ots t%e cru¥1e product, an}:I reduce the viscosity of the crude
product. Additionally, contact of crude feeds with the third catalyst may produce a crude
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10 treatnment facilities. The third catalyst, in sone
enbodi ments, may reduce at least a portion of the MR
f the crude feed, while maintaining Cﬂ;ﬂ'i%s
Wﬁgg&éﬁ#&?gl product stabili t¥ In certain 52004/042225
enbodi nents, the third catalyst may have a Colum 6
prnduca ity a retativelyt snial changeigahé sulfar conteotmlagive to thersyifur content of

iR et gl et izl et iy oRFD Bk P Bt For

x@m?.taS aQnQ{% b@IBE mag'hale 8OJIAG- cBhtedlt ITFIYRAB0%DSARE Shifur content of
catal yst. CoI ums 6 and 10-netal (s). . catal yst may

the eide f@ﬁdt d heagads producs progucedsusing the tatalystghay h!eo exhlblt

ro RS AR FoaRy i AR it ety PO bofi i reltue
coaftélt RIRELUS B dridefee@nTRe AL 18 rddukl tMPRAN, the dvblals 1ﬁﬁ:netal salts

2-5 MPa. 20 In certain enbodinents, a fourth type of
of@aga@twdtsahc Blif/Re e@utamtmd the visspsityeof th @@tudﬁprcstuct while also only

ot b p BIGRRpE e A i, B BoRellE D BORRAL b rosidue

coateﬁad-elaﬂv@wme dnﬁmeﬂr nfy albwlthésindé $eodbict lobesieg bﬁ a variety of
enbodi nents, the nedian pore dianeter of the fourt

treatment fagiliigsy be at | east 220 A, at |east 230 A at

g s S 7 S b pton 00 R

cohtea’sdtf e Srugle deel, Whﬂe aim:itemﬁ:tg diude @emaqurodﬁw stability. In certain
The fourth catal yst may

em 3”‘ 4% perﬂ@rr eateyh By ?f{écogtmh%m %(sic@atamnafrangeﬁom
o@dtwgfant@wo@oso%ﬁuﬂs 0601 geg and%[‘éoﬁl%nﬂ APsktal(s)

0. 0001 granms o er gram o
co_nmnalln)asmngd fromal. Q0 1r0. Qit’gmhsne 008-0. Q3tgraﬁsJ orrth0H -001 @kams per

3 oi g%glgi ;% qIRF r?ar&ﬂﬁ}o %ﬁ tcsa"taaltysge cr @lgtftg ?e%ugt?a/n of at I.east
a pﬁ)ﬂt‘i&'ﬁ&ﬁﬁé‘ borhPore 88 coptritid thMﬁRLihttHe ErﬁH@ Eéatat tebk}Rratures in a

addi ti onal catal yst may be one or nore of the

'+ rangsifrosaBAg-500 A€ ari3p81Se3Cang pressummeinsatange fromy &l yidtMPa, 1-8

Mﬂt%r aCcat alyst, the fifth catalyst, the sixth
cdta s ; % he seventh catal yst, comercial catal ysts

desdi b&tﬁn embedimenty; a fourth 19pé bPEBaly R RAfth cHiBlyst”) includes
2005/.066311 PCT/ U82004/ 042225 58 I n sone enbodi nents,

(R pembimatonwith adkats AlymiemsuRPOTtY J s fourthecatalyst has a

N e e

em‘ﬁbétmnmd thepmediag porprdtainetexchffthofousth chtatyst irag the g 1eaB220 A, at

TAN t 909% t 80% at t 50%
teag 3 A 5 ias 39 B of  deornd PO Th Sapmpigmiss Bluds at least 0.1 groms,
e
BT S Yy
su;moud (e forergh hﬂalerstanajomaludbt ih'voiRe embotmdnt fat mbstrtbl;grams of
0% .at 80% t 70% at t 50%

Colig 5 GretalP) pergip ot palysb and ot lepst 0/ DT eppp o Colpmmy praetal)
peﬁgr%%ffc@@.@st | B @BhindmboRFREHS, 'iﬁcntﬁlvunﬁt f hlfe&@ 15,t Va?ﬁdﬁfn

catal yst (“fifth catal yst) includes Col

met & §age embmbnbntsathe orudmfedd raa;_t heecmtattedtw:th an laﬂqindmnal catalyst
sub-glé]c?uent {o con%ac% ﬁﬁﬁe P Sitth 2af2 "lsﬁeza%ditional 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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di stribution wwth a nedi an pore dianmeter of at | east
180 A, at l|least 220 A at least 230 A at |east 250

wﬁm?stf%lgﬁgst 300 A, or at nopst 500 A The suppgééwggﬁgvmnzs

I'nclu t least 0.1 grans, cat least 0.5 gra
nost 0.999 grans of theta alsﬁrri na per gram of support.
| n simwmeehbodimentsshydrbgensmaypbe geMedidumigxbmltaltingioﬁ the crude

S Bt s AR e LB 0000, o

3%@‘?@ PEETHE crldk t Brofucddl fféHR sBdh @ﬁé&'ﬁﬁ@ nﬁﬁzt}f’alvé S)TAN of at

pdr.gramof catalyst and at |east 0.0001 grarns
mBst A1vh, 6 mast 80| at)most 50, QMMOSIEIO% githe TIAN Qf)tb crude feed.

Hiliicn Btiraianurey 6F ¥ LBrea RnCl ol Rl AL RR B 6g 523

NI haK Wcﬂﬂ@p&ﬂﬁ&@niﬁ%c ARy taDRi/NVEF é‘ééﬁfﬁ:{t )Sf atzlgoét%% at most
for exanp from 0.01- 100 NnB/ nB, 1- 5: 50
3&%831@9“ @ ﬂ%let BOstNi084, g mostiH54, arrad IE@S!UU% ¢fdetal NS/V/F e content of

CO?L&% with the fifth catalyst at a tenperature in
thﬁ rom 310-400 C, from 320-370 C, or from

330- Bfékriain deboditehROLHAH BFRIGT cﬁwfshf‘fﬁih%&lz%sft’%ﬂalud& Column 6

sone enbodi ments, may be in a range troml

mptai(s) meembination veith oiheigwymina support Toefifih catalyst has a pore size

Q ntact..of th fift
BSOS w5 W RS E W0 4
leBﬁ%SOal afleast 390°A, drrat AlostSEt A 1 Ge ehppoRemdy Mclude at k@st 0.1 grams,
crude feed. TAN of the crude product maybe in a range

atf gash{’9.grams or at wogt). B grams of thptpsiuminoper igram of sunpart. In some

SERSELERIS sl LA R, s g e

almm el ﬁ&sgrmmoﬁmsﬁymmr}]n matai)tshiﬂchﬁleﬁ ,lie s@me kmbbdiments, at most 0.1
su xt.h cat as,. a .por e
SAEF COLEBH TP Rk st s bt 0.9P0 £ ramms-af Coloran 6
m@ﬁﬁs Yber gfim 595@ ?@%k&ﬁ@%ﬁbo&@%nﬁe cai'fbljiﬁﬁgz Oﬂéﬁ@ta?é

pore~size distribution nay east
mbbfbdcnm&ldﬁortangﬁeast 250 A, at least 300 A, or at :

glr)zt 500 A. MU@E gh%%% Pgélget% Ot?‘% clﬂ,‘%sigedo 14y be relatively -

bve(a&texﬁmgieg foHE0. op-rloeNmmétl-@o B *ah 8BE5 PN P Y 8r 10-30 Nm*/m®)

al um na per gram of SUDIEOH The cat al yst may i ncl ude,
when the ﬁ@dv@ezloe spigeted withaie i8h catalyeuat2tempagture i m a range from

S RERAF T 323100 o Hor BafrBo iy N e S e euce

feandn sémé embbdlﬁleﬁf%Qﬁaag b3 i a efngedioni-20 Nmt/al’ 2»)15 Mﬂ3/m or 3-10
rm 6 netal(s) per gramof catalyst. In so

|Ti1i’6 Gruge chprogucedsirem centagtnfihe e ﬁwdemﬂh’érp Aifth catalyst

A i oA o
ofitis¢ aridé feeda AN uhihanshdepzodiet g b6 mt-faigeaa)omom-o.l, 0.03-0.05,

num and/ or tungsten. Wen the crude feed is
OT(?;Ood#é)tg?ed with the sixth catalyst at a tenperature in

a I aRQeraih reﬁiﬂoa.#)?‘&@ Q sfxth g@g%@}gﬁgs&m %‘ial&%t%cludes Column

330-360 C, net dgen u cru
5 inetal(s) amdr(aﬂgmnf&meml(é)ﬁn oBbination with thhﬂietﬁhlumﬂnal\duﬁbdrﬁ The

10 10 N , 10 N8B/ n8B to N8/ n8. Negative
S“ﬁgﬁatﬂb’atr érPOB‘b%?(gl rr@wsﬁa withe meding amieniaqmmmﬁfg fgasi B0 A. In
some embodiments, the median pore diameter of pore size distribution may be at least 220
A, atleast 230 A, at least 250 A, at least 300 A, or at most 500 A. The support may

include at least 0.1 grams, at least 0.5 grams, at least 0.8 grams, at least 0.9 grams, or at

most 0.99 grams of theta alumina per gram of support. The catalyst may include, in some
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bei ng generated in situ. The crude product produced
fromcontact of the crude feed with the sixth

may have a TAN of at nost 90% at nost 9%
wé%@tﬂo\é?h%% at nost 10% g at |least 1% of fpﬁgﬁ%&ﬁpymzzs
of the crude feed. TAN of the crude product may be in

erdbodifeste, hsf fdotHIb@ Cokurfh ﬁ me?al@? afid Qblunoy 6 ﬁlefh}(s?)oﬂ&ht .mdsh Odl grams
Low net hydrogen uptake during contacting of .t ude
peF g of Ao AR bR OPPP] aramsaff«fqﬁ 5RgtaK9pd Cotuma

%gg) Ny rg}daﬁ oPURAIM. ThESHHE bEBEmeRs, ICIEARLRIYISEIGA Column 6
N pro ucmgacru product tha
mﬂt@b’@ﬁb&b Cehfnm 5 nmtﬂmmyﬂmtm arasgedian Otl-%,t Isttytor 280. nlnecertain

e S SR 9T S e
mgﬁﬁgagﬁﬁg?cggpﬁlﬁégwproces& ng costs. 20 In certain
enbodi nent's, a

, eventh type of catalyst ("seventh
cat aWheh the drade feed Mcaintactaﬂnmdnthetsfxth:oatalmt @ arterhpérgsire in a range

e 0L BB, Hoom S 9P, O B0 SRRl S o Gl s the rude

feg ?%%%F}a{gé Fm LLNSRE AR 1o DONEYHS) mmm@‘/ﬁf"% YGNnhaﬁn:" or -5

icia pro ucing a crude product that has a
N/ ttoridﬁm /ﬁﬁOAN_egammet hpdtoaen uptekeuswm mMonzlsat@d@gen is

enbodi s of e fi m rd u
befrg ggme e e oot rRenc] B0 Gonath s s e fred with
thé @ﬁh%at&?ﬁ%z@%dv% aCtA ro‘f’aﬁﬁoéi%% 'abﬁﬂ:sf@%' 4t most 50%, at most
Sel ecting thé catal yst(s) of this application and

10%,mrrad leastrids op reakAN@f therntinde foad.  TAMN ofthe ede pegdugbmay beina
roglu as TAN and/or sel ected
aﬁ$ %8 O‘glgoq R@RW%P ﬁ)t/%lpto the crude feed while

ot helow helpidcofn wptake lariag vldadti@blalicccrudé fe3 with the fourth, fifth,
signifi cantly changed. The resultl ng crude_ product, may ,

- ortpith catalysireduces ﬂaﬂp@mﬂe@qmwt@é yerggemauring pracqsgipg while -
. prody fnoé QF@FF ?:For#g@{ ﬁgﬁﬁ %ﬁ&gﬁmeefot ?E?s\tﬁgﬁgﬁﬁpﬁﬂf tﬁ!%.trfnys Since

and ment o or nore cat ts
produding aildéert tehspatjug hy&‘ogayls&osﬂ)r, atininiieing¢hg esage obhydrogen in a

prop rty inpr ments, for the crude feed. For exanpl e,
%FBP&S@$3‘(F,I@-‘$?I‘O§PSSLQ%§ " a port| on of the C5

asphﬁlaeﬁaﬁ%@%ﬂ&ﬁ@a BvaiRl Hpadr el “bedvRhith calal Zgésee)%satom
a portion of the WD 2005/066311 PCTIuUsS200410422

contenk ef Cokumﬂ @meml(s) inastange fromt0.¢00163.0¢ gemsa)fﬁnlmml Brmetal(s) per

SRl B TR GPRRH B Ry I HA G e e sgyenth

caflly RIS a PG SduchR) ae.srha@FroaﬁctttHa Hedh qim batfByst 90% of the
some enbodi ment's, inprove ives of the catal ysts

T@Nd)‘f@hettrhée&ﬁdbl | | ty of the crude feed/total product

ot At I sraod BB PR afheb B gl and soventh

cathlydtdhaPp a6 B8 Hddg aﬁ@’br ﬂédd@‘ﬂlls’ﬂotﬁélmls”&dds&ﬂn@iﬂﬁfeim t 0
operate for at |east nont hs,  at | east nont hs, or

at | ¥desting tl}ee@ﬁtalwt&smmﬂn&@phmfl centr@lhég eReraliyg eorditions
maah@aqwg%&% ng?&d@f@\j'vnerpgg&ﬁ%'eﬁ ol RAST %lfxvla%‘a/o%%éﬁgted properties

uctron east a

chbﬂ@d rblah\/é Eﬁthe etude et whiledthér p?ﬁp&ﬁed éﬁhéi&ude feed are not
hal tenes, at least a portion of the netals in netal

sigr ieantly shangedr dharesuliiggsudenroduss may hape erhageedpropergies relative
1o T RRAERLS ahd 3hu BO HokP4leEpthBle FiNrarRportff8R 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



10

15

20

25

30

a portion of the residue, or conbinations thereof,
fromthe crude feed before other properties of the
I feed are changed, while maintaining the
w@?ﬁ‘%ﬁ@; of the crude feegd{total product m FJfEP2004/042225
during processing (for exanple, maintaining a crude
nitleg chnd/or\ealedst ajortitwuthd vanadivih e theatrudeefepd c4ibbe reduced before at

hal t , TAN and/or AP it be 15
IoF S GO Gh HoferoAierE 0y AT SRS o ude f eed
Wit hyseh e%?ax‘fc?fnaéel'%{iﬁn of i caan;lskgﬁiag;,gnt e Eﬂ%&ﬁ@ng% improve

and/or ectrvely change properties © e crude fe
lives wf e cavil ysthearsifartihé stabilityodf the erucle diekel/tbtad graductanixture.

RSP a B BGaE b G S el G it
d@glgﬁé%etggﬂg ggag RO d QRERtink BRkdd Egbgém@ 182411165t 9'months, at least 6

h positioning of t I rst catal yst .
momths, akr labwastdnyeanivithad repladampnt pbthecatalyst insthg lsontacting zone.

ot domBRa oL 3 pstet Bty Sae, AopEreHP AL gt rtion of the
NvAR b 1byst lagyg%d‘bgl cffghm%es hamahdet ah 1&599156&0%32%&&@?%@ metal

first cata _in sone enbodi nents, f

salte nHorghniofackls, 4t dsst a porfion of the compopgnty/that contabute 40 TAN, at least

o B51i0h 51 ER TR b PR i EBRNBE s B betore oter
prtﬁﬁeérﬁéé’&ttﬁe Efd Reders tifige @ 'whiR RAIRBIAIRE el Sibilg of tHe @lide

25 crude feed. For exanple, reducing at |east a

fegrdftotal prodsict mixturssivaing precsssing (fheexample, maintaining e grude feed P-

‘o L Al v it

PR B Gpfod Bed 1S ayBEEART Blblch ey be

inexefhehtally reduced Bps@tadtiof thecoraddfead whthselected canbysac tTheability to
system nmay_ be operated w thout, repl enish

inergmspipdy anddopanlentively chengegropertien el the swdsgeeqr&mgr allow the stability - .
oflth¢ HBE AL @%g\sat%%@fbdbmxi%ajﬁeds&%fpg@%ggl nts, -

i NCrease a one or nore cat a ‘i oned
-+ af t din sbhe einbodimensd, dlke/Bist catdlgst{desoribed aticaey sy b positioned
and/or .the.third catalyst(s).may b itioned
RIS OF & 7SS0 CHABOR, SUE BONAYS Of B8 diHeptaigH Py ligy removal
o Chggl fbled8lal fetht MrRdmPhRd WnktalEoriathiBaths! dhdl dFen& IS dshetal salts of

alyst(s) and/or third ’cgat al yst(s) may further _
orgauc eeids Aiilemealntamingthe stabilisy of thie akidevieediotal@roduct mixture.

2005066311 PCT/ JS20Q4/ 04222 61 . f .
cont Eif % Al Ay n 0B EaRpdttenls 5 Tt ahigest a porion of
N#V/HeCRimdvh] SBicitiS cofipotRhfy renfoVial f GImpeas ithat 36hieibutehtd a

sone enbodi nents, contact of the crude feed with the

desrsesmial thelife of itlies ratalygtsdn thersystemh or eorabinatignsttherpofyfrpm the

e arS kbR Gk 3l Ran P Bl Rt gl B S
feetivo@e reduct Ridituredelativiiate crkde €¥d inhibite pRiggingdf ol ddtalysts
salts_of organic acids, a reduced asghaltenes content,

positioper densjieameo and faus, drcreaseniticength A5 timg dheeamtacting system may

o oA AT s oo
Nir¢ad/fth te dradedieed mialy o bme Guibiodingits) ¢mse€dse §.1ifd bLone or more

second cat al yst rra)émte positioned in series, either
cafglysts posiioged after tha it 9atalyBlei ng upstream 10 of the

Chi : . at Pt
ny cr SR Blatyls) MG AR caleu @il b poftpflied abimstream of
th&first batalgst. 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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hydr ogen usage during contacting. Conbi nations of
catal ysts that facility generation of hydrogen during

tlng and catal ysts that uptake a relatiy |
§ hydrogen duri ng gfnt acting, may be Pﬁéﬁszp@%nzzs

change sel ected properties a crude product relative

relliite bRl eonteiErefliciyp et Somént| dndl/ciredice fthecontém of metals in metal
exanpl e, the fourth catal yst may be used in

sakipaboraanic@pidsi th the first catal yst(s), second

R A LIS B S g

the ﬁhﬂkﬁa&ﬂyg@(rs))ﬁﬁy pretuce b cauderfeeli#totd ethducvinizteredhityhas a reduced

changi ng ot her properties the crude feed, b ]
TAN, 2 reducedswbin cantertng reéluc%d:wv@en RERTRRLy  Frdvged ¢Qhfent of metals in

m%rgﬁ%gt% gf €1|§Exfsﬁ %gt/&?%fega&d ﬂsgﬂalt BEc il a ﬁﬂgéé&rvx%gﬁf

e se to mnimze net
combiiiztigas thepdofjcelatiive taethmspbam:l properties afrthel erutle debdtvohile

oduct ngﬂglél#yt ¥% :rnﬁ ’,?%ngg{cgsen ulo&ake al | ovvs 3pg. The

R AR 6 e e

e mal n aln rt|
of@]ielhhdca’uabée ofr evieet, versiai | e the TAN and/ or the viscosi ty
of t rud rooduct 0% of.the T n .
e b7 i BeIRver Rucroperilo sPosTied GoRtaisia ont oo foipimize

elﬂ%ﬁﬁ %oHﬁécﬁﬁE @éxﬂﬁiﬁaﬁcﬁﬁ%f %Eﬁélyl@fs(lﬁét%clﬁtycge&iéﬁnon of

product that "has a ling range distribution simlar
hydrogeh duting tontacting; and w@rsts that wptakeod redativels oseamdews of hydrogen

and a reduced TAN re| ative t he TAN,.of the Gr
iR g8 Blay BN Bt defe hﬁﬁpe% 8ot o' Bftfgot relative to
th®sin¥e Flopeties 8Fthe ehitlei fvel. YF o ¥R ?ﬁnmu ﬂbt&ﬂﬁéatﬂ?ﬁfﬂﬁd}eﬂe tsed in
the 30 atomic H C of the crude

cogbinatign vith the fisp catalyssk sarond Fatn'gstis)n@srdrﬁa Xﬂ(}sb §ifth catalyst(s), - -
sixift L:gtgfygtx% %ﬂl%ll e%htﬁ E?ta@%ﬁ%)qgg 9 sgltet't‘é% ch:lgo o Fﬁ%rude feed, -

Zones or aI OW S€ e re e oh
whife dlﬂlyacha‘ngiﬂge)tﬁﬁqﬂopdrlﬁeﬂfrtbe &uﬂefhedMytsslecfed ardolnts, and/or while

NG TN R T T R—

o e e
prédugt $thb1h@t d’{dyrﬂm@lsx)et hydubghry dptalgeaﬂowmxy:s:ldee dadtente Ve cantent,

e con act | es that. i ncluyde t
ot PRt AP 0GBy b iendj i Behcn o bemaintained
&‘Q@)Woftﬂ?e feB]t?ecftﬂvQﬂ'dikrtIeQ Bf Heltdgdd ﬁ@dj wHilk tﬁ@'l'RN and/or the
errbodl nent s he delivery of the h ogen nay
vissosituefrtancrude pradect isehmet 30%e OEﬂxoa{aN sntﬂ/eethe WSIW of the crude
f%an'pl e, in a stacked configuration (see, for exanple,

G 2B), hydrogen may be generated during contacting

I N qRguéui iadiet Redrdgdruritdlerbyekie tride fecdanippiodie: Zamde product
102 in FIG ZBﬂﬂrand t%(droggﬂr% may__be dels:agered to_an P

thagdas & boiliag rengerdasttibutipnzimiartp dhe boiking peint disaibution phihe crude

0 4k TN R R Bt T e
criie iR nfal QWolTaYy EineB btﬂétf%ly shalDarhbents boyorpared® the

crude feed. Alternative in a stacked configuration
atqmaie §1/Crof thessdefeed. FI G 3B) hydr ogen may be

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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um,
1 Zope inp dprgetion

generated during contacting in one contacting zone
(for exanple, contacting zone 102 in FIG 3B). A
source may be delivered to a first addit,j
W@%‘ﬁé@%ﬁ?‘ﬁg zone in a di rec%'ion that is count gl?é%%fi‘imzns
flow of the crude feed (for exanple, adding hydrogen
géeraed Burlfy contadtihg of the'cride feedwithithefpurtheetalyb(s), andth@irogen

gy bl dehismed ot PemBginBgonesbarpeltRs b ahitmaf Flypie The
AR o BE R FEBER fray BE EbBer DAL ABRDLINE AHATREL A bdme
emhidiniensnths delivery bbthethydeopen inyayt becovaictrinent $6 shieHflow of the crude

cgtal yst are used in series, either with the fourth
feeds a yst being upstream of the sixth catal yst, or vice

Ver Sfor LitmiD bipaild tibl %f&ihn&ﬁléaff})lﬁ.tZB '

an a%%l or?ﬁuggta %@t?@?gﬁnfaay rgsgﬁ’ce TAN,” reduce WiiyRrogen may
bd\pgnetdterl duririganontactinglirooner eedtacting zowe({ferexamiplayeorthstingzone 102

iq?%x?é&%%}y&%&% e Bnersa s diigia Siine e Cor example,

dHetink ZONe PIATRIFIGR QBPEH Higsctioh thed §s Suntt? 1® HEAUThe Gul€feed. In
only changed by smal! anounts relative to the sane

squaengrebadimentsfthe hpdrogeniBoweray bo®ncurrens withethis divvhefithe crude feed.

r di ff t al yst '
Attty ih s Mackfd ctinufitd Gk w oy SRimEB M RECED chwirogen fay be
gén@ﬁtamwmgc@ﬁﬁbﬁﬂgm& contasti® ol Yor BauRpR, ESitAdting zone 102 in
ent of Colum 6 netal

cont catal yst, in

é;) e g iAol . :
FIG. 38 g 4 hydsegen sowwe niyds: deliyered to riisst additionalegniacting zone in a

* RHERD SRl RS AR SRS M A

cdndait 106' 16 qorthcting zohe Il 84 HEFIG.138), dddeiotacieedndcaditimil adntacting
30 .Col umm, 6 lggt,al (s) in the ﬁpstream sevent h_catal yst,
a9 concarrgnide teg oo ghe cradedeed (fop exargplgadding -

LRl : - e , Sty On of the
hygi‘b%@ eam eS%%ﬁﬁ%O%%‘?{%g&%hlekggﬁgt jr'}g am sevent h
cat alnysemeremybodemerss; aheforirth Tamlywband thy sbah catalyst are used in series,

| Jelatively spall, anpunt of cat ti.c active nmetal in
cifhg Vit e o el LIRS BEEAGAA e AL e verts. The

i . .
SR Ao oA 2 AR BRI, e

Nifgeusnot 20d/2p taluce 3 contentsfmeetads opmetal saltsof otgeaicacidbe with low

feed, (f | lati vel Il ' ch i
nh 5k O ne SroBiER G oot Eoitae BPRE b alloviegher
propettiedéf, thO Erude Ehitdﬁgt thggforn}ewaa{aagéd by SR ambuib rélfeve to the same

crude feed w_t m and downstream seventh
preparties efithe pmde fagdoduce a crude product that has a TAN

of t 9 ty. 8090, 9 t { s

oo P bt 5 biticted sRberP SaV e bl e PR combination.
Tiroreethbatdlysrntd upithamiom thé déhssteamdevétie datdByt 18y have a total

increpental ly reduced by contact with the upstream and
coptihet Celamneimenl(n), e s catalist, 1n awge drore BORL. 0t grarms.

L SRR s Stk eonk 8 BLPOUALS bRl e
gramwd dovagtbanpgestenth @atalysn A ¢4 equial foh® 1araed thah therto@econtent of
product wth an additional catalyst to produce the

Colpmn & metalisian theoungirean seventicent y#perat least 9.62 gramseofileplumn 6

b B o RS T BB v
catalyst el it ddemétese sevemh catabgtifiiay 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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m xture during processing. |In sone enbodi nents,

catal yst selection and/or order of catalysts in

conmbination wth controlled contacting conditions
w?fzg‘?s"‘@:’&llrpl e, tenperature ag;j/or crude feed flr(g%ms_ggwmzns

rate) may assist in reducing hydrogen uptake by the

the kA8 pfopeslies R HY cRide foad (fot eeanhysie,d febitivtlysimaitluobhnge in heteroatom
m xture stabili t'qY durin rocessi ng, angd, changi_lng ne

coptentpA Rl grpvity sesiduecontont, ({0 copisrt, oF sembinatignsdnergat)s o

t he Clelve ls C ]

of t FERBAZS (iEeRALRRA Wi bl drd B am SRS datdlysts may
prfa&ﬁ%/@t cﬁ‘ddf)yro‘dﬁtgti thathap ATHAS osgﬁﬁoswn%g af mosh 8084, at mboutllﬁ)%, at

eed/ total product mxture, ase_ separation nmay be
megtJ9%u appt lepssl Yo obihs TN Qﬁﬁeﬁswf%fs? i Insoge @Eﬂgﬁa@% the TAN
r ]

of 8 S 88 el YO RefuRAMEL rhabokliy SRt yRE Hie Bpfiam and
dmaﬁleeﬂn?obaﬂyﬁts ofori e:(tjanm%ln,t ag/nm,ct p!lfme lcmoclibid:&d)\m mitloh catalyst to

conpgnents fromthe cruyde feed/tofal product mxture,
foan?émﬂw%n@dwewﬁb lang _e@pmr%lgwswg*mmée A4 and then
o3} 8ok SRR ot AP nap i 50 BRI AR srude product
with xhanged propertiea ngletive’s théinit?d coslepeoduct) iThe ability teereduce TAN
. total product in the crude. feed/total product,m xtur
ingagpcgielly dRAY assist InGRARIIERE B STVt of the fﬁ?ﬂ%ﬁfl@tﬁi product
mﬁi@lﬁfé%}lh%gr&}wﬁﬁ? components of the crude feed and/ or

0

conponen fthe total product in the crude ] o
f eedintsoire| embroditnerts, catelyst selectiodsindior ofsen gcatalysis in combination

il EC el gt ot (B o e, EmEBBREP AR i i fosd low
raf(é? g@?ﬁ%ﬂ%}‘ ééﬁa%gfﬁ?ﬁggd%c/ggpﬂce bhehEEde fde@ tlaiahiaiag crude

, C5 asphal tenes, A P-val ue, or

 feedstafal maedushmixtyee stability duniag perngeties: rad gagngingepeiqy more properties

I j -
off e bRRoCRALOh 18 B 1500 A1 L BB Rl o or e
crbdd &lled/ﬁtﬂqqmdumxﬁ;&{ lﬁaysw a.tiéalascek;b;l; a?ﬂuxm Eahhsee @em.ratingl from the
I NSOl U e I n_one ano er. ol upl 11 chan S Ir al so
crpdestepd/tqta] praduct mivars: Shase sparatign SAYRE GHRSA0 e LT ATRls
ok of B S a8 SR G0l 0 RUEFE s it
fldeCilatiGz 6D4pB 4226 frofivithe onuie feaddtibtad prosfuctomixtere f precipaatibn of

coppunE 5o B e oPh SRt b, H AR ot
cat ahy&hiain el hirfpaht xmntflaﬁlgjfeﬁb&,i 1RO e¥ncRhtratitd dFcPERSBed

may be reduced. For  exanple, Trepeated treatnment of the

andfox dieta¥ predudt an tie qrudsdiaed/total predust mintyremmanevogs ady theo

coBgng o o5 edaRhBrodietih aé AeR AR R ARE B GE: g due to
fo{fkﬁ@cﬂiﬁ%f‘ﬂ‘ﬁ &hudé Srdﬂiﬁb‘tf g«ggbi[!%fkbﬂtﬁé 86mporkntd T 1hd @id fdedl afll/or

he process, crude , and/or crude feed/total

copipwcnts of thestotal produst i theazadesfoed/totatynsodist mjxtuge tendsdp ghange.

that i { te 1.5 indi t t hat, ..f i
oy b e e SRR R e iR PRenidin e RE LBl R R e foed
thé BEzifhiva bBprocsssinyl tAFprbyertiad of thastudd f&d c&ﬁ%&ﬂf&“hxample, TAN,
P-val ue increases or is relatively stable during
MERa CaesphaljeneshBqyatukj eor combinationstheseof) the compogents may dend to

bepFmf g biiBlertp BisTRuder ekl bup it RREGRC 1o S Fastanges, ghe erude
fe&lt ¥ the totiBfolt GRRHIRh besphases it/ 610Bekcbin® insoluble in one another.

Solubility changes may also result in the crude feed/total iaroduct mixture forming two or

more phases. Formation of two phases, through flocculation of asphaltenes, change in
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contacting conditions, by selection of catalysts, by
sel ective ordering of catalysts, or conbinations

Wb%{ﬁ(%fssllsmh controlling of contacting condi tﬂ&?ﬁsﬁ@/ﬂuzzs
Incl'ude controlling LHSV, nperature, pressure,

hydr ogen upt ake, crude feed tlow, or conbinations
conbertextion of brude fesdrmddotabphiodusts and/arprecipitation of components, tends to

reli o L0k fctne s P BSHaety s Bcral e oA o improcess

m%%%e MdBc&P rli'cﬁ Rkable, fepBatbd HERMERESE thEBRIE o piddBct mixture

contentt hrough hydrogen uptake and/ or hi gher

maybe¢ nedessany toeprpdurcetanrode praguctedith desirad popegieson of two

h _t hat dyce the.. stabjlity of th

P o P Rt proprethge e He el 5F R Bl i ol preifiat s ey be
m6hitdrB®asihgsbliRy of the@RoicER enidle f6Q) bAG/LE BSkdE FsEAGRAI ?xrsoﬁuct

and hydrogen uptake in conbination with the catalys

miidare mpdydw dsegse¢dh Eypically, a Revalus thaiis al mestdsS indidates that

58 o i Bkl RS BEE AR ity
at RO 5 Nl shich PORALRGhEreses 0P dirklafldély 3tadlc @itnpQohR@tiftl ¢hen this

that tenperatures in one or nore contacting zones n?o)[/:a]

ingigatgs thabthererudedied istrelatively stgbile duing cantaetinga

| ows_for .£ctive I.§..C f Liegq.
ool Bl BRI b eSS e P Pyl Y s BB RO EkBfing
coberting odmalitigispbiy sdledtion toff Eatalysisch it seléltive efitrimplof catalysts, or
first contacting zone at the start of _a process. A )
combingtiops themodi Rich eontollingpfcontacting.condifinns payriaciude gepdrolling
) ti 5 . )
LAY e PR S RS gronth MRt Bk Had Wk SR B8 theros
f ourlnisomeembadiahents contactirg tempgratures drb eottestjpersathithats Cs :
inh.contacting zones_ that are positioned after .t 0
asrﬂ;ql@pew#(@; T gsnslienesrg xeanave@a‘fi?ﬁ&w@wmﬁ?gwemem of - .
th@@ﬂﬁd@?eddnféd{léﬂﬁxeofftﬁefﬁdlggmg@&tﬁou@'ﬂHyﬁ‘oéﬁﬁﬁiﬁgke and/or higher .. -
contacting tenperature nmay be in a range that 1s
cobctingteGipefued may resulidn fora@ition of fwe pkases thatimay esluce the

first .contacting,t erature. In.so epbodi nent s,..t he )
st o TR A bt Mg PP T BESK i e Sotalysts.
Critfod bf Ectitdcting itéiﬁpér@tﬁibeirﬂthyﬂﬁ)gehﬁﬁakg ifledrhsiheidn with the catalysts
contacting tenperatures may reduce TAN and/ or

c5
degeriied hepireallowtthe §is asphalieras i be prdvded whikptlrOdSRosweent of the

4 1.8l at he TAN and/or the
c@f(gé‘%ﬁ@gtﬁ é‘%leég %gﬁt’g%"% %ﬂl\ég@)ﬁﬁé feed to a greater :
ext ditsomt kaibotlingentd)yoouithcting chbAlitiansaercofboliaintah tiew emperatures
reduction, if any, when the first and_ second

in ope PREOTS RPUEacHng ronagmray berdiffersat. SQpgrating ¥ diliprent tamperatyres

ol S a0l BYATLE e S BORAAB AR Wiy or e
cradet fabd/witd] produetimixtarec did conletieat ¢mers adivst cvRiaciing Fosat the start

ot her ca‘%@n{st (s) .described herein. The fi rsj(;l .
of agpegss. i M SIrttOpErting fempriRjurp & the trrepeapfyre indhe Hish pentacting zone.

BRI 1l e SO ey M M,

ternpéraiuyes et celere) are thetendpbradatsinyohtaating heneb kgl ere positioned after the
erature prj %r to contact with the otfher

fﬂt&tzcen@gtayew gone; A fipsh, gontactg derapsratieg may bs yharangs fiogy 190-420 °C

| t / I t 4 fy
R A
60 pdiffetentithan tledfirst commacting tengpesaioe. dn sciae embedinwines) thetsecond

first and second contacting, tenperatures are Wit hin
copiacting temperature 1s greater t%an theTirst c%gtmgng temperature, Iwiavmg caigferent

cEs

contacting temperatures may reduce TAN and/or Cs asphaltenes content in a crude product
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EXAMPLES Non-limting exanples of support
preparation, catalyst preparations, and systens

15
i cted arrangenent of catalysts and co |
W@&h&é@?‘%‘ﬁg conditions are sel forth bel ow E?é{ﬁ@'ﬂ% /042225
Preparation of a Catal yst Support. A support was
re%ge@fvmel TAN gjiﬂTJ'bf ﬁeg’fs aEﬂlfnlmth ntﬁn:] afthzicgpie(féhdmgm er extent
ta ysts an echno og| : chig ty,
t«lnmagcmn of f AN cquws @%ﬂt&m Hepod; whénithe fgstand second

coﬁiacﬁ*lgfz felndH cu { mE: glcent]ﬁ %Qné N o%t}ﬁhﬁ@%fe;@ﬁog‘l% a 1.3

resu mul 1 e ure was extruded throu )
Tri IEd@examﬂ]e;ea fitsh bentactingeabnb ataydnaciudda fit? satalysHs)canidfoea fourth

b St S0 5 B ST ot i

. @fﬁ%ﬂ%ﬁlﬁ%&?&pém%y ¥ESS @ ek tHeReonld! cgﬂ ﬁ’gtemperature

urnace urnace t erature was rai se
mdy0BO3MWIMN Comaetrof’ 1hé50rhdcjfe.'ed imthe firbtvontdetihgl zome wﬂh the first catalyst

anp&g?e formﬁ hou;hgrhtié?cgroduc t he, Osggg%%ctdp”e su&poa&ﬂyst(s)m
th& S8R e& zoﬁc P&%eﬁﬂﬂﬁ“gr&fter%ﬂ@m AR agpmﬁﬁes reduction

gr ams ta alumna, and O. grams of "th
mathamuc}ﬂafeedwelamtedp r&m’&ANgndforr%wsghﬁﬂmdmuon ifr rﬂm same crude

fogt PRER e s 4 SePoud FoniRiiog Smesrehut e Tnad05 o0 o

size distribution W|th a medi an pore dianeter of 232
A with 66.7% of the total nunber of pores in the
e distribution having a pore dianeter within

20 N Ping A5 3uBREp SRS el BB syt

wxai Febectadl ftdnigOrdbmtQT cafalydts dndashtrdlfdd ddntieting Baidiﬁiﬂﬁ a2t set forth
| east 0.1 grans of theta alum na. WD 2005/ 066311 -

11‘7(?,‘1'/ U82004/ 042225 66 Exanple 2. Prepar ation of a-

' Sﬁ'%&ﬁo%%ﬁ#ﬁﬁ by mulling

SMEg(mﬂs uﬁnlmatml (ﬁsﬂervm:qulalgstaamﬂTemMoldmesf[d? Il\d]dumn Clty, Michigan,

Uré(ae%g ég EFP%%? \Q%Fg ‘{f%? Eﬂ‘i tg% %Hefﬂrng rmnutes The
AR ARG AL 000 L SISO A0 L ihcn 0-

124 °gttrf thet ealsimkd t 918 °Cyashich Rdultellia 650 @raniwofdigidinéd support

0 was i npregnat ed.w th the vanadi um i npregnat.i_on
mglmme&@n edaneisr obl &?oér JIhgjcelsingd suppostwes placadiniadrndberg

Ripl gﬁ?eéu%?a%e S SR iR fooneiho, IRy 5308l Rt

hemhlﬁ4h1| lli'zﬁ'lgﬁ fo{) 2 Bbure wpﬁ;ﬂuﬁa the enppgma r‘fﬁ(‘j}mfsuppdrahllphidcd Vpek lgram of
t he bal ance bei pg support, anadi um cat yst
suap%s Q003 grangs of gaung flyming tOrO%Qg 9@338 grams

et T RS g ] e

Thesnpysort keefd zpsmfase area of &0 pﬁtwnsllaztetaﬂ pstersiobuhé of\O 821 ¢idg. The

sovgaA L st alvet had 2 Bo1 € ) amel et L0 R T ORABh 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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15 Thi s exanpl e denonstrates the preparation of a
Columm 5 catal yst having a pore size distribution

i di an pore dianmeter of at |east 230 A-rﬁ’f@iﬁﬁﬁo
WQZB‘%fogg{aI?ati on. of -a Ml ybdepum Cat al yst having a Pore 42225
Size Distribution Wth a di an Pore D|arreter of At
:_kmlhﬂ&&eﬁaraﬁmoﬂi imkahume_ bitsy pize ¢

¥ S@Ptﬁlﬁﬂ%@?‘wﬁp&rﬂd

1n%é ﬁ‘;g@ Qﬂfs? u ‘Thé Hﬂﬁﬁﬂi‘ﬁiﬁpgﬁ Siebatkdl 89 thellBthod described in

denudm I npregnation solUtion was prepared by

Exam}ibe b was imp2égngtedrwitiod vararivgix ‘AhpRETation, seBitigngmepapéd by

cophabe A0 arahe oV Elseamit R Siant ot JeniE] s, 4pHf the solution

wyatgr to forma slurry. The slurry was heated to 65 C
until dissolution of the solids. The heated spl ution
was Tealadinasupport (Ohg) svas anataanaed Wiith the-varfadiume impregnation

soﬁ%omagaatfmﬁgstgg% The sol ?Pglvol un‘drﬁa&\/i@gpg%ust ed iwurs and

r
o GBI 0008
vaaadias)| p&agramgxft:ahlyw withr'the Balaﬁce]&&n@ﬁppm Thy emﬁdmm catalyst

hours, .and then cal cined _at 480, 6C for
had @ore ?%@EM%W@@@@%BO@@@W@% .Qeg bors Volume of 0.69
cngg &9@99&@0‘3 ﬁ"[‘o‘}ﬁ g 63*7"/5 Bﬁthg%tﬁf‘ﬁtﬁnber of pores in

ng support enum c al'yst
thepare sﬂnslistmblﬁunmf thd vna&urmchtaiystﬂmda poreadietoeter aﬁthilsm A of the

' a re volune of 0.77 cnB/g, and a surface area of’
madigtprb

lametdi ti onal |y, 67. 7% of the WO 2005/ 066311
PCT/ W&%ﬁ démonstidtes ﬁ%ﬁﬁ#ﬁ@iﬁéf PRSP cdtilystfaving a pore

pore size stribution of t | ybdenum cat al yst ha

sizg qmnbuum withee eredidint foreidigeter of at lh@tﬂé@ iAan por e

aration o

_Z'BU"K_S_EX_F—T'P"_—F——f
prmrqduaéhmfeﬂvmmme@aﬁge y@mm@wmgﬂ@rmf@i Iy the method described

in S @hple oSl Mot's B tc it ReRA L st e
mdlpbdefam ifipkephation sEttier wad prepaed bynamb&m:ﬁglog m:st grams of

repar ed b t he mathod descri bed_ in was
(NPl Mognt638 giame of Mofs, § acaiems OEHRGERY: a7 Stpm 2lon

m‘ﬁﬁt&%g@&g%{nm ni ngagéfﬁgflfr%ﬁngog %Ikl%gﬁ}glé%; Bﬁ Worheﬂmy

w3 heasd ¢f émnnlml@ﬁllgmnfﬂﬁ sobid80 Thefﬁéaaammhnmmxamo}ed to
(11202), grans of nmonoet hanol an ne %

ro‘an:z@nlgqr% o?he HEpbthe selytigamap 536 idesphitign Upfru}m "Fﬁ%ﬁdJUSted to
gg%#%%d%&ﬁ Eﬁg. to 65 C until dissolution of the

ed solution was cooled to room

t enfithe aluniiaa suppoeq0 00l granis) twas impregnated! evith the mobibdemgn
3.57 grans of VOSO4 with 40 grans of 15 deionjzed

impgegpatiomsehitiony agedJor 2 hown “athcp%%@wdj agitation; @mﬁ%rlaf* °C for

coenhi ned a suf.fi Ci i.zed ter

so i g BB FHERSL B ARY SEoh AHGE et lglyet contained
0.04 8hds bP'iolybdenum 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 cr*/g, and a surface area of 116 m%g. Additionally, 67.7% of the
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mol ybdenunt vanadi um i npregnati on sol ution; The al um na
was inpregnated with the nolybdenunfvanadi um
ion solution, aged for 2 hours with PCT/US20041042225

Wgccay onal agitation, dried,at 125 C for severa

hours, and then cal ci ned at 480 C for 2 hours. The
totelouimbien gf pares it the pore wdlanbauon ptthe guolybdehumaatalyst had a pore

0. O%Gr%qﬁﬂ%gﬁﬁg adi ﬁm and &a{:nz rarrs of nol ybdenum

ol y Uﬂi%%tﬁi‘n‘pmdiﬁirﬁﬁﬁ ﬂie)ﬁépa?ﬁﬂmaof a0618ml GZlﬁetal catalyst having a
distribution with a nedian pore dianeter of

paug; S!Zeeksiﬁ’pil@m nmdmnd@r@ ﬁm%méahlem&?:@ﬁ& a CoI um

mﬁﬁstmaﬁ GW:tR Ea Medﬁh&’tﬁ'b Q)lﬁme@il?ffaﬁtLé&fst ascﬁﬁ.u %e Feed
ree ta ysts tuuar reacCtor w

H@Bmdmm@ap&umuc@mt VRS PrepeRsH lin Moﬁqwiqunm t Fhe alumina

=Pl PEPURA R el BREN dh b EERN 17 nht Bl iy o

nioh&:dem&ﬁﬂanda@ﬁm&mprdghﬁldﬂ wluivigirkpaetiasflloWs e A 8t doldtfon was

e, react or WI t h cat alfyst s and s | con car bi de 30
meg%)b:gpwa biningd{ 4 grangaf dNHa Mo, 131 gragsof My, 05i6cgrams of 30%
SO, ORGP 1 s

delenieed war tocforha shﬂrH' Tigeadtadry $as he@edtdd LTl aatiiidsblulion of the
Sqef]%éa vol une anmpunt of silicon carbide before placing

The heatedsalytion wcwmta@wmgemmr@tupmm ons of the

Cr ot SpeontfSpRAR AR Akt kit S ERE8 ot YT Sy g arams of

dermazetd)waibo ’rlkeeﬁxksosdlwttnménd stebmi; @&ﬁi@rwer&bmem and bmfﬁe:ent
SItIOI’]e t tomo the reactor to serv ’
% %"F’E Was %‘B%B Bﬂn&&s@meéép&}twmo&m unie 82 ol to yield the
BRHREME A , Fﬁdﬁ&
m‘SII%PI con car bi é‘% orma ttom cont ac i ng Z@egﬂtﬁ@ﬁhthe

mbb*bdmnndamklym ithprégrativarselufion] aged dois? hors withroceasidnahagitation,
di re dla er of 77 A ,with 7% of the total
i 305 S 50x B8l hovie. ded fasmiseleved w180 PCIOR 2 betizpe Thgpsulting
calil R Clrined el prafh bl Xl 7, 602 b o Tl Am®.0 gramms of
melybgdnien Lmthathel b@laﬁﬁﬁ:aymgampoft Thi nk:dybda:ﬂmngraaaﬂmﬁl catalyst had a

oo i Sotribulbh St midenBoe ianeler DA ??esgﬁg? “as
posi THlQB%nd;ﬂé‘ d&ﬁ@ns@fat&'iﬁe pﬂ:ﬂaﬁﬁ’&ﬁ Qf@ eeg:%fﬁf 3 at Eﬁ’d@ C‘Jgjmn 5

forma mddl e contacting zone. al yst
mefalngtadyst biving dipote sisadistoibution wnh an‘eetllanpqn'e déanditemfatleast 230

of 98 A, with 66.7% of the total number of pores in

the pore size distribution having a pore di aneter

Exsiniple 5. ThnfadfofaErimdican WihThidk Xl §ts I&ftﬁbﬁlhldﬁh&or with a
cat al yst cont al ne grans O ni cke . grams

cepfral e %ﬁﬂl!@ﬁ@ eﬁ@pwguaw@qmpwhwbtthemwccrupﬂesao Emlaance

5 A, LO tal ust/
BB BAURLUMR SHRBREA: 0 PR AL SR SR e spce
betwetdltiee thenh@eéll gl dointer Wall of Mt fedcR \ﬁﬂfEa?éHrété"ﬂdeéi‘H@m carbide
The top c talyst had a pore size distribution with a

(20rarid o tapie caiel® ddisoVigio2CA).aBerhoslinoa aadud©isdeligeedrte have
10\9,f if any, catalytlc 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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nmol ybdenum per gram of catalyst, with the balance
bel ng primarily a gamma alum na support. 20 Silicon

S positioned on top of the top cont
zone &% if/ya dead space anggto serve as a pralﬁé /[392004/042225

was | oaded into a Lindbe

fur B @?qét o4 S e Pache R Hinasi reactor to the bottom of
HRIEAASP WL o Bigt %sgaﬁﬁ&iwam otfolifof R reallof % Serveasa

and bottom contacting zones om sup
baten sappdrlys&ﬂaoﬂme:aﬁlﬂsﬂsﬂetm daybide mnmwmgn@i’) 938 pesiﬁoned on top

re of 5, vol % en 25.sulfide and 95 vol %
ﬂ@' ﬂg&sﬂ carhide tﬂtfwﬁg £oRiEFting 2a5se Ihg botiom satalyst had a pore

si%e Bistribufibn %ﬂﬂé‘ﬁ%&!ﬁ ?01‘5‘ dAHéEr HES7 X%HH% (757L2>f ﬂ‘afe t&m; fimber of

catal yst (silicon carbide was not counte
perhein the poressizef dlsmbahgmhavmngemm rdaamﬂtasmmmm of the median pore

SR IR 5T i e o

idke per giahif [
ml ncrpgrment a‘l)tlsf?i%lgﬁ?w C (600 F) a? a rate %&P%LC (50
F) pérnuddlqcatﬂmmomhde mighuro(fe Ty was pasmbmdrmﬂop of the

g o AR B s o

sﬁwmbuﬁmm&trﬁsdlaxﬂ ré ARS8 @lm@'?‘
anbj ent tenperature, ﬂOCr ude fromthe Mars ﬁ?@gﬁ%@qmmm“’f

pareiindhe porgmizguhistabutigndhavingtagrasel diamreter Vnﬁ:an 84 A of the median pore

ey P S SP S Sl © 6308 aBhic b o'

m&l@lﬁdéﬂﬁaﬂﬁé/@éﬂbﬁata@& WithREE balasceHiHpdr A@Rida’s
crude feed was fed tp the top 01}15?(%-

re ac’% &op %WHJSQF%’B@ cqrbidg mixBYR (A% om0 (YRS ppﬁéom@tew of the

. mi%lﬁﬂ:eoonta?;ﬁng OBAB b a 1Y go%d?égﬂg %Snec Ofﬁeatgﬁ Pﬁ\%psf}ﬁagie 4 pore size

bott om contacti ng” zone, om su
dls*tabwum witl henedianceré diatheva of 19DA! aiﬂtoedtamﬁm ®pghanmeiof

catal ysts i ence of hydroge
ﬁ‘i gam 8ﬁ 8?‘%%% B thebaiance deing mmatly A gappma alumina
suigp(d}f ogen gas to the crude feed provi ded to the reactor
was 328 Nn8/nB8 (2000 SCFB), LHSV was 1 h71, and '
pr esli¢on caslidewas mt:qnbﬁm t@p pEihg top d’dl&adtlhg &ene to fill dead space

o PRE5NRAIR o0 o S50 ol 0 B s

indlidedt ivedRatap ek 'cﬁﬁes?)@ﬂcﬁﬁg Yethe piélﬁﬂt JOnE ftﬁé%&pd nﬂgﬂ%} and bottom

mai nt ai ned In the foll owi hg sequence:
coptgetingeongs @pd | eamtoethp@as C (730 F) for 5oo 10

(5 BB s RS i Ll oShihE aar it BB o4 1% By drogen

suhﬁkie and 0§ eol% hﬂd&@gezﬁg’e& igRthe Eoritddtig ZBResCARRRE DY 1 t?ﬂﬁer of gaseous

The tot uct was introduced into a gas-liquid
mﬁ%@féf@@ﬁ%&%@ ofjtpta} P?éal@%téﬂllp%mb@e p@ﬁ aobeountedrag part of the
Cct th r od
vollcl AP TSR REP Sh ol e B HHLT B0 2B1E o
°F)‘ dvewl dont ami hedd at 2BES’Cefist 2 hogrs! M&e‘ﬁ hﬁldﬁfg EWQS4 H’eaﬁk‘ IR:Sfiltac’ung

wet 15 test nmeter. The ¢ rodu
2ol e e Eaenes SERETIFRtY o3 L TG (GR0E) Bt a/u@ieg@ﬁ 10t GOfFager o

The results |i
bR Sy AU SN IR i ies
37@;2&@1@@@ sver(r huie and heldat 370 WP twe hods© ThE EBRAHERV0nBs were
alloweci 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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of FIG 7. As shown in Table 1, the crude product had,
per gram of crude product, a sulfur 20 content of

w%ﬁg% 56 &ntenta resi due content of 0.255 gra o%‘f}@’pswgﬂmm

oxXYyJg of 0.0007 grghs. The crude pr
a ratio of MCR content to Cg asphal t enes content of
ptoperties summaiizéd infTableB, FIGh . fIhe atudeffeeui whsfled 4o the top of the reactor.

2o S ivved i h R et ane, b hpirhag oo a0 contactng

zérfé'm&irﬁﬁ ebiftadtind R he) andoteh du 011t ePdeesthor hﬁle%ﬁ'ﬁ%efeﬁde was

feéd. The cat altﬁsts ['1Tves may 25 correlated to

cwréaq{o@t with p@clxﬁf ¢eatalystaliy the nwancel of liydragehigav.cQontacting

oG kb e e B ST Rioa ER TS HAC E8 i Ba  the eactor
was 329 Nhf/m? anoe)semtmswm 1% Uqﬁd bﬁ,@&ué nvarsfse) MPa (1014.7 psi).

contactlng zones described in this exanpl e.

Thepreaseontasting gones avexg beathD 30 g oo ﬁledcmmnmmadmg 370 °C for
es Vel sus hour f.,ru [ for cont i, N ru
SOERST s Firpstarireof e trinbontartie aittes ete bap jieltedpif haintained
1n8th8 Qanwﬁg sdgyete: B®°C ¢l 5 Y Eor sobq:owsBIncpmeh bss °c (730 °F) for 500

cont act i ng _zones only changed aﬂ?rom nat el
s, AT CBAE) fpr 3800 hessmasd Than S (14D Fpioe 2400 hours.

esti Vi 1 f 1 h cat

nad 15t g BRSub i e e il chlead) i %&s‘?w The
totdl produtt WANBroGEed iftowr gasdiguideplabe Sepafhitdr. MA #ie @fs-liquid separator,

commer ci al operation, W) 2005/066311 PCT/ U82004/ 04 225

fh? éotaimre lasst AP Sepagrieh inse thecsadamaduct ard st G inpit te thejeystem

[
ot ARG Lol e cAUHBIE SAER v mpsar b a v
tediGfetér. aFtek catil grodunc was @ahaﬂlyﬂl)sadamm o det@miiae 8 wiight percentage

: th[QfS]}tHrQI b I@gt%i\g{j} P?’ Uccﬂi 'gﬁe Fegr /grtgg\rquﬁgest t@qngetenmned

|
VBl LI, 09 A S A
Ofcﬁlﬁnﬁt er, with controlled cont acting conditions, '

o SORE R Bl L1BEHGHe BBl B 50 PR Faoct a sl

_ copteatof0.0075¢ dgramg Bieaidub lcbﬁ‘teffﬁff or@s%r&hma -oxVB&h cSfid B 0.0007
re

product ha uced TAN, reduced / VI 'Fe content,
gl'ﬁ@&u%‘bﬁcryﬁ pmduefdmd@rmho QANICR eententdo @xylg&mltsmc@ment of 1.9 and

Y/ f i due content
O, e L il iR Vpmaliln gk B8 SRR v G 00
110Phedive§ bbthe cafagrmm:eﬂe&imhha b rnhé&&nﬁ@eﬁwe@l@% e bed
Contact of a Crude Feed Wth T\?/(o Catal ysts Tha g

teGrEEE GO ABET S wersus ran longth plthe aich fepdh e petabsclives may be
0 g5 B A 1 O
decreateacd WABE ivessses. G l8ys;a graphicalieptesertatidrosf, WB Thogtsus time
A e e —
PISEB®bHe &n{ﬂhgé@éf%ee\gﬁ]?’ﬁﬁﬁﬁle%@séf&ﬁqﬁ%% §(€é}?LY¥ H(?tﬁrs of run

an equal vol une con car bi ude
tinkd fmvcomtadting araradd feed with the tp, tliddlé,apd dbttoeatayts. dvéra

t.he baqttom of . r. The reactor was filled
mﬁl Prh 03 e gmbuss #t?g‘i’ﬁﬁfﬂﬁﬁﬁ GPIiaGingzoRahaRly changed agproximately
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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carbi de was positioned at the bottomof the reactor to
serve as a bottom support. A bottom 20
silicon carbide mxture (80 cnB) was
w%%é‘l?é{ gr%éd on top of the si "Lcon carbide to fr&%}sazooumnzs
bott om contacting zone. The bottom catal yst had a pore
SI z él‘lﬂs exanmiple lemonstiatds that cnimacmg theceudti faedbwith oné cafalyst having

a iirg o GisBbufion rith Moo gose Jometer Phfraest 18 A ABitional
cafly srtshlf‘avﬁf‘%é q&e RiYe ishHBlRISkith 4 RRdRR JopéHiafte il & an ange between

I ncl uded rams of nol ybdenum and 0.02 grans o

901 8kd) with ut lgast rﬂl% oftbe mlaiwmer ofiporiss irhibe patessizedibigibation

su port iA tg% ﬁgﬁ é?ﬁ %I [ c nzﬁénc?% i de m‘ﬁ’#ﬁ@f’% d

coﬁ&eﬁng Qoxfcﬁﬁdﬁst ﬁ%dﬁ&da dotetil uaahatqaaud&meb@.meqﬂémd Shs
had a pore size distribufion with a medi an pore

m@asmcétbarrP-mﬂud,@@udh feed/tatal peodupt wixturestahility| wasymiataingd. The

RO RN AL RS BRf ptn,n

reah:ed bﬁpge@laioa{eyls I-elétﬁ%' t @%ﬂcrad&ﬁea,rﬁm @k réslidiié&lon&ﬁﬂand the VGO
0.12 granms of nol ybdenum OIJctiram of cat al Wi th

copeat ann@e tmdvgt mﬂﬁ)%al @m cmde feed.

Dl@ﬁ'ilﬁi_t}tﬁlt with @l Maﬁlah('!&ﬂﬁ cl)mmferanm_lma:_ﬂn&tﬁuemmso b‘ﬁt The reactor
I ncl uded four heating zones correspondlng to the

appRtatys dexcepiifer therumbes apd penfentiof gontarhing zopesy). eygulfiing

meth&d %m&@z%g%ggﬁﬁ fid tdtal ﬁhﬁ&%ﬂg %Mn‘%n@%é crude product

crude aving the properties su ri-zed
wetetlesaiie abld&scribed waExarhipld 5t Each eathlyst whs mb&dwaﬂmmequal volume
ﬂﬁ cru e f eed fI owed t hrough the preheat zone, top
of syligpn £31 H’& zone, "bottom contacti ng zone, and bottom- ‘
- SUPPRHeler@e OLALRAG Y readibewhs H68 thd ﬁ}?‘i}f \RSrea B} RFthE Bottom of .
wi th each of the catalysts In the ence of hydrogen
theyeesctoft hBhereactnt wes filed &onmbqttlounb tmp nethas°olimmmmnner Silicon

ol b b BT SR SR BBl Aot

calalyst/sifibgh EHrbigs MiRtuAeB0Gne) Maa oélﬁsﬂeﬂ oh ﬂag loF theTsileconWarbide to

contacting zones were heat ed to 260 0 F) and
form p hotemeaniastingzmeC Ths bottem mtﬂlysizbad hp@ne§lze dlstrlbutwn with a

e AR IHERR O 1513, WU, G008 WG SR8 1R pore sz

dls%f&t[én(lﬁﬁﬁlg’%) pdre diahRerivithis 32 Ahefthd thedB@ pord Siatheter. The bottom
216 hours, then 315 C EGOO F) for 360 hours, and then

catalyst meluded 0.1 \arargs ofimolyedenusn prad 0.92 ramg of nigke! pargtam of

é&%@ duct exited the reactor and
ca g@gﬁ@étbgg’q%sﬁ%ﬁe@&lp%gd in Exarrpl e 5. The crude
pr odutp datatlyst/silisves caglide Adikinte (804:2:1 amds pmmnmﬂdagletoﬁﬁf the
ravity of 12.5 duri roceSS|n e crude ct
Oftaf co éptll@g Zng tg form @)géo ?)O pgﬁtgl apore size

dls‘ﬁ%l.ftibﬁl ??%lg-?a Hw@f?aﬁi)}pﬂe; gglﬁlg&g of g@c’fgﬁnwﬂﬂ 6647% gf ﬂl@’ioiﬁf Sﬁ(ﬂ?r of

and grans itional ‘propertie
potdsén thel.pﬂme mm)dalsn'ibuabn hhviag eqboraﬂﬁﬁabEwﬂ:hmﬂU:A@f 1182 median pore

dle;rrlgelé% dlér q: ééi(? ﬁ%t hat C ont a cg(glﬁ I%1(?3.11%:8 ofd molybdenum

|
peg%%f%ugaq gggmA 8 daggéib&ﬂg Rﬁhﬁnéi ﬁﬁ@&%arbﬂe Svak MEifoned 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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a crude product that had a reduced TAN, a reduced
Ni /V/ Fe content, and a reduced oxygen' 20 content,

| af | to the properties of the crude feed, |l
ngg%éﬁ&ontent and VGO con;, nt of the crude 5&004/042225
were 99% and 100% of the re gective properties of the
cr udBS-4 emde (Varerpéle) Ravirgpthe propevfessudmetized e fabde )FIG. 9, was

FRtoR el Rerredt TG ARG Shong S e T enepLicue, tor
célifictinglz3he, MoREHClonfRARS 264D Bnd BE&HIIB Sisibrt SFtHE RaBloP ITRS crude

anal ysi s, ‘and catal yst sul fi di ng nmethod were the sane
fesd whssontapted withreagh afbiesatlysts inthelpresensd of Bgirogercgasd djhe

o SRR L TR Gt B o e
thielr@aiesk WAy 150N mY/hE (mw@@@%; MBSV WaP 1 IC'ORdPSeisite #296.9 MPa
bottom contacting zone, and bottom support of th

(103475, ThhawaGoeFnEAINAY WerRateddn 2EASE 506 ) ahH ovaintained at
2608 PRSI 38 B0 hehhotahg DR 458 oM 266 ke then

indredsdll RASHAiRtalRd iR i fYRewingleddenée1570)°C (528 °F)¥or 190 hours, then
contacting zones were heated increnentally to

2§& %o (350 Ffor2d 6 fpuys, then Bhd G600 T fmrﬂﬁﬂlmurwg ﬁl?éﬂ%“ °C (650
B R ol AR 0ol aver age APl gravi ty

- of 1Bhetotal peodugt @ited elisteacior ditbwas seperapsdadideberitad id ERample 5.
T GEe Brvduc Hed 99 mvereEn SARCSt Q0 A 6h avesens AP LUAVY AGIR.S during
ekt The ere YAGHnc TG Y gpaf Cf iiainB oV 000 g of soifur

0.§0%hgraos of esygine0.4At granmiscof ¥ GO; apd0.878 granfs dffresidueu dedditional

-

PR of e fore proist meldRdan TAREE A0 BiCthe crude 1 eed

Wi t hrkiSexaspie ‘Hbﬁx@nst?a?és%é’t%ﬁtaﬂiﬁ%ﬂﬁ%ﬁ?dﬁ*e@@m&h the cataéysts having -
distributions in a range of 90-180 A produced a crude
pase side distrithvitions with amedishupwrd distigterinagdugedittwesnsd0-180 A produced

o 07 biddhg 08 ATa pfdfiea TR LS RGRNEY B3 FoBh, A » Epciced oxygen
confdt, GEldEee 1orthe prpertit of He%rudtiied, vHIRk réfldde &fntelsrﬁ @nd VGO

respective properties of the crude feed. Exanpl es
cogtepy of ths grugetpreduchwera A% rad 400861of thrvespectiveipipperties of the crude
stens and At Various Contacting Conditions. Each
reactor apparatus (except for the nunber and

Exonple . .CintactiifacCivde PeedcWith Bwe ICagslvaisy The sdakfor dp@atus
net hgd, each total product separation_ 15 method, and .
(excseh %PHH@%W{BH&H&W%P@%W@% thedotab pradugfesgparation
- | . 1 A L3
o SRR gipdlct Syt B ety HEA i i deinB s same s desrbed
inExatmpeb.t 0 | part catal yst unl ess ot herw se

i ndi cated.. Th de feed,fl ow t hrough each, reactor

was ‘gFFJgﬁmee(%lcgw swdfﬁ@%@fe BFOReP! FUPBE TG okl 3, I 10,
wisS8g idPthe top bft tEQ Peabfdk PTHE MRS FRASAW: utgﬁtthe S{Srgﬁeat zone, top

bott om of "each reactor to serve as a bottom support.
coftacting zavet bottdna dorsadiimgtzone, 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 1™}, 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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20 contacting zone and a top contacting zone. After
the catal yst/silicone carbide m xtures were placed in

w%iﬁosﬁ%%?‘:“ ng zones of each reactor, sili Con%&?ﬁ%ﬁ%zzzs

S ‘positioned on top of the top contacting zone
fill dead space and to serve as a preheat zone in each

r eacThe crud€putductdudiasraverage Tdaviefi0.16 and an averageoh Bl gravity of 16.2
f ur nace t.hat,j ncl uded fa t.i.hg za@nes. correspondi ng.
i tRiSest B The SoHE Phodull a2 St 57 RE R 6 BRRTF o, 0.6
whphi SRifd! RRA Btwipgh dfipolaXsiti. eTHE crdde pio&idt BAd§Rr gram of crude
nol ybdenunt ni ckel catal yst/silicon carbide mxture

prod@t 03 dagraps of sulbire . 002 grams dfeeysen, O Tbzamnsgf YEiRd and 0.401

N e A e R
1@rans of phosphorus, wth the bal ance bei ng al um na

support. A nol ybdenum catal yst/silicon carbide m xture
( 12 Eip evamplerdemonsiraies thet aentacting of ths grysigdecdswith the selected

i i hution .wW t.h J = e
ool b R 24 BB B Ao R0 & ol R fhRRoduct tha
hadai relliveed YN, arddatad totad Bileinin, 96ditm) 4ing) aidspotdssium content while
nol ybdenum per gram of catal yst, wi.th the bal ance

subfar peptentppGIQ canient, andaesiduricantent eh the cradesmodich were,76%, 94%,

' . Of 2005/ 066311
ﬂ%m%‘%g}%ﬁﬁgﬁ%%%%&ﬁgé&e@n uncal ci ned
E:;mh les! eglumcmttaéﬁ of@ﬂCﬁhdﬁl’éeﬂLWﬁ%&'bﬁn-afhhuet Systems and At
48 cnB) was pesitioned, in the both contacting, zones.
Yameus Contaching - %@ﬁ#?&s@r ﬁppae%w%l(eygmf%tﬁla&g@%ﬂ and

RS ETEC - = ; &2 g '
°°gt%g§f§ ans gfz OH%'k’oe?p g#u it tﬁ t%ﬁeégﬂgf]’a%aggqﬁgil %rgd@cﬁgeparanon
methodsi and eactperude podactemialyisisevarethesanieyas desoribed imExample 5. All

rbi de m xtyre,( C S, posi,tioned iy the to . _
ool ot v o)t o BT oA T it R Ssion sapbideto 1 -
padtcatdlyst RflekPBthesARmticattdZ TRE cAide fEedPd earBugH Ehch reactor was- -
Exanpl e 10, the rmltgbdenum catal yst as described in

frarn ghe top of the rgastphig the bettan of e aegster. Sikicon cprbideiwas positioned at

thE btk R B oA artB L3  ORGA HBodf P AR bt
cofilciifg eshedndi atsp ostattilgyfing S ilfief tieeatibysbbitiCond otkbide mixtures

(48 cn%_vvas positioned in the bottom contacting zone.
werp plagad in e sentacting zangealoach reactar, heane parbide was ppsiioned on top

r.al . I , r | Q.

off s Bfliing 2@ o iy e e O BT R RN B B rcnctor
Edch eeefnwrarasﬂ?@ﬁﬁgtodbﬂigﬂMg fli'ﬁaceuhﬂol 2'n¢hr:§1d§ foot éatiap mesd

cat al yst ! si]icopcar bi mxture (12 c s, posi tione
COMESRIREMESR the PrapeRt £y thechve cwﬁv@m&aﬁﬂh&m@ sypport.

was t P@ . _ ExAR i

8. é‘% %e r o?ﬁ%?}hdgeﬂgirhgdp a l?%r m : @a‘“ﬁrf ? c%t-??%és%ﬁcg 8) was fhixture
(48 bhf)sweﬂposﬁﬁmmd e thiedbitom contactifig saren The catalyshipehwled,per gram of

ca}%hs%?b. ﬁé gzrg:t%s 'c::r} nIo },rfbd]e'I%Jn?if1 0849}J érszmts%f %?cﬁ(gf, taut}c? 0?)5&1 %?an];seo

phosphorus, with the balance being alumina support.

=

A molybdenum cataltyst/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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Exanpl es 8-11 having the properties summarized in

Table 4, FIG 11. The crude feed was fed to the top

f actor in these exanples. The crude f%jr
Wﬁlzgéi‘gsilﬁrough t he preheat %one top contacti nglgszlg(é‘;’mzzzs

bott om contacti ng zone, and bottom support of the

r each(ﬂxamfﬂje&l arumgalcined dndmlsieunmd@bab datalystisibcarhcapbide mixture

R ER DT RN S NI T T——

'cafta‘?##t Wehide R 143 Emglﬁfiﬁx%%ﬂ i8S, (5 MF ofb6BAlt, dHd | 0'091 grams of

tacting was 60 N8/ 8 (1000 SCFB), and the t ot al
phospizsus with theetedince bymgainmias sep@vPa (1014. 7 pSI)

t gﬁ:/%\&@ }céde%gwocaﬁigﬁ)s‘].@%%ra rs.t ZOglilmug wa(srpgmnoned in the top

' conBiBh LA, CORLAS bl cHRay stm% Sty &Sin thetoplcontacting zone of

contacting zones were 343 C (650 F) for 500 hours of
Empla&tl ng. After 500 hours, 30 the tenperatures in

Fenplbrei [ e moTiRn s ROt Beedtba iR bR jobgfiing zone of
E)?a‘égﬁéis wd hiked withsiliceh cabfdeGnlipositidfed i thé bothaoseltih@zones (60
66 C (690 F), held at 366 C for 200 hours; raised to

1 C (700 F), held at 371 C for 1000 hours rai sed

', Gl T o e etk B Bl b B mivue

(48 eAPpwad positiciled 30 theGoltéhonlactingzte. trtundainedf or 200
hours, for a total  contacting t| me of 2300 hours. Egenum,

melyhdenugy nighelicatalist inchded.er geanm of eatelysty 089 errasefapaly
0.8 ralt S RRREL S BIGE gl S SR, Wiiine Patkle eing £

su'ppmal ues for propert| es of the crude products produced

listed Tabl FI G
' A Plyteienug R Cscpb TS ARG 2 B A7 Bgsitighed i the top
coh%ﬂﬁ%?@ﬁh g"l%giti P bdentm ca‘t’zﬂ&s?"dv?as tﬁé&’hﬁé 4¥8n the toi; cf)l‘i’t‘eactmg zone of .

eac yst systens of Exanples 8-
Exampde8f eed had a P- val ue. of at Ieast 1.5. PI ots 140,

10’ 155t EpRbe Mete AR RR AT of Frerioal k8 Al B e i an

ovel 8t 4 RitfpefRtrdl of 98 Y206 FE) fof Imﬁ'ﬂéhﬁio f&md the crude feed for

respectlvely For 2300 hours, the P-value of the crude

Exprupdesch-1} baing the noepesties wauparized in Table daFiiyld: Thpsredesfeed was

B e ol e s e B A ot

zoné I8P chftadting o, Iﬂﬁaﬂ‘I&&tal*ﬁng Edilﬁ: Ehd/Bbttoin wasportlofdhe reactor. The
From the P-val ue of the crude roduct for each trial,

crpde fged waecontpcded witheach Oftth%c%?lﬁﬁé lqglefpé%s(ﬁn‘;erpféwémgen gas.
(ﬁ 50?1411 cSﬁPHEsth ?}Séxcgl:éu éﬁlp¥ %@% ?oc} ws: '}Qtl;]g g@ﬁ@fej%%éﬁg%as to crude

femd‘amgmmacnngn@s 1c|imNm3rm3 ﬂOO&BEEBO,fam:lhhe total geessurechf each

r n t r n
sypam i o0 MER oM 7 iy LIRS w50 gt st 20w e
co'iaﬁﬁtn? \id 'tifen'lﬁ‘\% ?@@l 0 H:’ dﬁr t}fle%eﬁlﬁl (fﬁmhﬁ% Cfgefs.e g‘gmperatures

repre ent at1 on rogen uptake by cr
in (@l ahitpctinzones wﬁa 3’43r?Ct (6&@ °K)"fot' 30U lourf of contatiagy stfter 500 hours,

HCEENORNE b LT G E Y -
confiRfifE 5d a0 WelErafdeld 483 56%9(6701F), 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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each of the catal yst systens of Exanples 8-11,
respectively. Net hydrogen uptake by a crude feed

n time period of 2300 hours was in a
W@éﬁ%"gﬂw 48 N8/ n8 (43.8-3p0 SCFB). As showﬁﬁ’@f’ﬁ""'ms
t he net hydrogen uptake of the crude feed was
tempéraﬁwef 39 G5anC) and held a3 PQ for 200 héwrs; fot 4 total @ -ntacung
graphi cal representation of residue content, expressed
timg,o{,2309oursser cent age, of crude product ("R') versus
run I
apeue SpphuqireBAcRoicolh &yl a8 s RycRHe RN iy drogen upale
byrthe) dmudb fMdPaalmsVﬁiﬁbcmﬁmtﬂmdué c@ﬁentgam% o¥ygeh gonient. Average
reS|due content of the cyrude f ots 15g 158

vals forFoperlEy ofhe erude BrQflyEts 350 G50 ik yirIER 111 At listed in Table 5
inMj@dict obtained by cont acti ng the crude feed with the

catalyst systens of Exanples 8-11, respectiv
showiG. 2§ e(‘grapldwaltrhpresaﬂatﬂme)fd’omlemof the cride prmi:.wﬂ €P™) versus

LG R A

e%tffat regln 1.8 pm%ﬁsemoaq@ r14af arRIBGBpreSent\ile BvalvE bfﬂiéfcrude
tecrueprouct APl " "

versus run time ")
product ebsainedfoytcnntmatﬂl sruds yieedewith die fonweaialzs ssst;e.ms of Examples

s-{1 becktr 6"%?3&22@@9’&5? L 53%?04’ 2229%9{?%3&%?‘%%%? of tleast

1.9Rir2biafet fﬂ&lahgestih@(} mmﬂee@l meprwamewas above 1.5 for

cat al yst syst ens respecti vel

e oh tsirin Ftnes hithe end of 156 rEn@A00 AOWE) o EseRapler Ll the P-value was

L, T SRS M 9 Y BBl g et
feed ih ddélﬂfrw semaihal ieftivelystable\Riringy contdcying (fop exmpie,nﬂs crude feed

to an APl grayity of the crude products_ in a

- -diq pokabase sepaeate)s A5 abevmin BG4 i e B-plie pEfhgsmuds product remiained

I'@tﬁft iFRLANM fof
relﬂdé@%}é:r ap |C‘§F§$é esent eﬁr?{ %ﬁr% OO%Q%(%HS%E% nt%ejﬁxgdlﬁe 185%in which
theRpmhednceasedwei ght percentage, of the crude product
fsus run tine t') for each of e.ca Tt 3
Sy s oalis 151 aaranbifalenEsdation g Sen B3 bach potaks £ Uiy o6 (H)
vefs%@ HESERE (@ éy")’f&? Pou @Blaf/3t sy3fents8 16 pegendl ophﬁﬂrégén gas. Plots 148,

obt ai ned contacting thHe crude feed with

1564153) yfskreprgpsm mt hydrwpltaé@; obtained byr cmy@ung tm grudefged with

coftif B BB PERARES BR3P BB v st T Rlngef thBlke by o

créd¥e€Dbvera réin hﬁﬁgﬁrﬁ:ﬂ RFRE0PRAs Frad K DraBpe BErweeh 7918 /m’
of crude E roduct durln each trial. As shown in FIG

(43.8;300RCT3Yy dwrshevmtie H of3, thenet hydregemuptake-of the gridsdepd was
relatiy ter 2,00 hours of contacting
re]??ﬁgg%%é%ggﬁgﬁé cﬁﬂ‘% const ant oxygen content of the
cr udaGp Mcbtwgrapllﬁmrrspleﬁnmomﬁesﬁchiemmdg expressed in welght

oxygen ounds are reduced during the contacti
pegen@sem&mni@@rm@é( R erwHs U timeCd) faseachod §he qatalyﬁa;systems of

r?'tlé;fseif eff dabRbr ik fbﬁa\:ﬁhsathg‘éf&de‘nbgocﬂfct hdifa Al g)éXﬁ'ﬂeﬁt of 88-

ai Nl 'ng or gani ¢~ ~oxygen’ conpounds are re

903ebﬂtht= rasfdue courht dfthe BRide deadd Pltk 1166 01618; 86071162 represent :esidue
oxygen conpounds. 20 |In Exanple 11 %actl Qn
contsAtipk the gridg prodystobtained by F‘)ﬂtacémﬁrt@?s%f&lfl‘é vgjtothgegtalyst

syﬁ%;g.}ﬁfn@%gb%iggg? @@%‘S’hg s MYHLQORIG! O, HeydGate s 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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reduction of crude feed MCR content was 17.5 w %
based on the weight of the crude feed. At a

re of 399 C (750 F), at the sanme presgy
Wér’gﬁﬁg)%g#lyhydrogen to crude%%eed the reduction 6!?52@&9042225

crude feed MCR content was 4 wt% based on the i
16421661168 257 0atprebomt AP geavityed the cru@mu@t obtaingd by contacting the

e 30 B 3 e BT e B 1 g ot o
m&tfﬁ ugden !‘cﬁﬁg %d&@ﬂad\lﬂﬁ/s&ﬁnt& EE0[8[ 581727 881 CItHeQXPT gravity

crude MCR content "was 17.5 wt% based on the
ofwlgctrud@proﬁheis orcnchsed b)e &4 toAtl degrensp Jhatinareased API gravity

colygerapiihte bl SeRl PLBE TS Profint: BovePeCiontd Faroen ALY
gréﬁﬁﬁ/ ih it dhge i SESL1 PT% lof eheVRPDthvIRS of theeniledel.f eed.

Thi"s i ncreased reduction in crude feed MCR content
denmdii6t 1 Gissgrahbicaltrepresantationaif gapzengontant, expeasepdiip weight

pefiegfied St piles (R Bl B Gk o oE Al 038 Bl
syStefiB bﬁEﬁmﬁﬂfe@ Byﬁt PINO179 0540 6763 178 répheddnit 60¢hel ¢3@2ht of the crude

76 These exanpl es denDnstrate that contact of a

proistiobipd by onacinghg cridg cedrith fbrialrs sysismapt Brpeles 8-11,

B

Eath ahideiprdduRtBadari bkygeh abntest iy a&ﬁfagel fre1010.001 e @QiSgrams per gram
upt ake.  Sel ected crude product, %rope ties were at

of e grodurt duingeash mpéwe@ném iGal mmyss%aontem”%he crude

P 5 o By Sl 260 Gl vl
cobytati dxnygai d:qntcras;f tHeaywdel prodiaib Hanénsmhhﬂfselchedcorgm oxygen

i SR S e, B IS P e

ex%ggaE Gt i g"ﬁa@ tnitfe@ U AqBast A oﬁfonaéf tﬁ@&&b&?ﬁi@fcohﬁﬁnng. orgamc

and an average total N/V content of 10

oxygert cm;%mﬂs ategedused belpitvelconer gt napfFcarbaxydic @qetaﬂmorgamc
whi | e nai nhal ning a P-value for the crude feed of
OXEBTEMPOMNE average residue content of each crude

Pr odH Exaipfe B8 aPR¥eticd conbiRiohs 8f: 3T °CAIEFE), @fprésbiﬁ‘e of 6.9 MPa
crude feed. The average VGO content of ea

(194 Upsi), andagatia of hyrrogeasto crude ezd ofd$0d¥m™/ 51? (HPQQ S:‘PE%)@ the
8 LR Sl 4415 Wil G S G e

feathi Atea fehfperahae @59y °©t75l}’5°f9,adthhe€£am¢q:nﬁsmfhmtd ratis oﬁhydrogen to
nost 45% of the vi scos of the crude feeq Exa
cruxde feed, Usprvelution it cgidey oM VAo Y b DASEH D fhe qreight
D|str|but|on Wth a Medi an Pore D|arreter of
°f§?g‘ﬁ"é L1654

O AWth Mninmal Hydrogen Consunpti on.
ExarinBxampl- 9,4t reactidn conditions oﬁmﬂa rPaY (760 CE) appessirerof 6 9 MPa

B 2R nd grrer dﬁé?afeﬁgﬁg Sepies30 b fobascrm), te
mgﬁgaﬁ of b ?%HS ERY teﬁ?ﬁvgx s $7.9 Qﬁ%o 'bQQ:‘dC&n 1Ré Wei/gﬂt of WR'cfude

sane as catalysts
festle r &t anfexperanirt lof 399 exq (230 SK)) amm safmesprbssum*anda'ahm dEhydrogen to
crL-lrcHaefegc[ l#lgeereﬁlggh%n 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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to each reactor was fromthe top of the reactor to the
bottom of the reactor. Silicon carbide was positioned

ttom of each reactor to serve as a b
w@&ﬂgggi‘a?Each reactor contgined one contacti %ﬂ%ﬁ%gqumzns
After the catalyst/silicone carbide mxtures were
pl acpsese lbddersarstraztthatgonaokbofof crede feed evitht mrelatively high

silicone carbide was positioned on top of the to .
TABATAN oy S BB oneor HOFe GRAINS Bradiogn e Fde Brucharie

r eh ' . rs .
BEJS5 R0 AP ESORE S B i e
hydfupes upeikee Spleowdi ngzdetpc;oddngmpeﬂieaWez&)atengrstt 16% of the same

contactjng zone, and,t oftoms rt. e crude i
ro RS eHe SieonbilF PCTLOBFTER Bt LRI Iaa] Heprwithin 20-
A catal yst/sili
B SEAREE g g 8ot oot Lyt 1T con

car was positioned on top of the
si | iSyeoifically hisghown iff Gable #heach of theodrudeproduets wasproduced with a

oo R e o e o015 A AR B o
haff3 a&&gﬁgﬁéﬁ{gﬁﬂgﬂw 994 &:1}5@ Enids fEde B AfavefadetsBPNEVontent of

., the catalyst was the .
at mwisly 616 rod thevtated Widheadew lof the cadepieedavhile maintaining b &-value for
WO 2005/.066311 1JS2004/ 042225 77 .The cont actin
e P AL 2DOF L PURCoEE 3o e ek O FobTy e BIpANE s 83-909%
offhe RYALO86Rent oT thd Gusé 48, TaEdvithey/VOeFcderdt b€ edchafiidy product
was 160 NmB/n8 (1000 SCFB), LHSV was 1 h-', and |
wasrldSsLi7%o ebithe 6/ GO wpateptiofithe grugs fged. fithe ayeragea &Pl gepavity of each

zones re t.€d,4 e |} ver.:
cxS RPN e LA Prid 24 S RERE WPk of i fepd Wlhghe BBkt of
eatipbrude beddukt whs 4tiifost 8% ¢FthSoidcdiityiof thel@nds fepd.oduct s
xte thg cont acti ng zonesgnd_vverrt. aPs i

Ll o

Hﬁd@eﬁ@ﬁum’ﬁdnt ﬂle]r::.mémpﬂes 1pa éﬁeac rmubr;apﬁjﬁbhm (e)ﬁ:elfiﬁor number-
I.n Exa e 13, net rQgen  upt .was in.ar r

angl Somie & 9IRHPREOReE CoteBr RS e oot il procic

s Ieftdd afd L40N éﬂd@pl?ﬁﬁ&%ll&l?ﬁ%@ﬂl@ same a$ H%s%ﬁﬁé'ﬂ)h%xample

, during contacting of the cfude feed wth the

5. bl gitellystsnwere neixédwith en equia) yolumessf siljcon ogehide, pEhekesudeafeed flow

in.a range from:0, 05 [ nB t . g/ (-0.36 1 .
to SiTepgong: BB tohf e EaceL o PORGTR.L RarroaEa ligon carbide
wik goditidBed AORE Botorl of eadh/ 1048t6NS sBRe a8 ¥ BoREAupPdra KBach reactor

val ues during contacting, it was estimated that 15

cohtaitredpan cantactinghznngt ddtesthedatplysysidicone qagbire migng wae placed in

g b 2B P3RS ol s e o

coRRBHAL EéritGo A1l ABAA spacend iy Shregsa %Ibheeh goneSikatli rdaber. Each
process relative to an amount of hydrogen used in

reaston s lpaded inforpbiadberg fumacerpaionelugedibase heating zones corresponding
: . t
e A S R

coftfactetl AEESEHcH @F thedatiligsts iBGhAp@béricoadhydrogepgisact of the
crude feed with the nol ybdenum yanadi um cat al yst

pr oc eatglyst/sihenmecaphide mixturs @A can ) uAs positionsd onjtepaf the silicon
ca}brf(?entotf’aﬁn Ilfé!\nl.‘o%ftacrﬁﬂg 2668/ Yor %fxglqlﬂfet 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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produced fromthe individual nolybdenum catal yst.
Exanpl es 15-18. Contact of a Crude Feed Wth a

i Catal yst and an Additional Catalyst
w%‘gﬁ@g?ﬂéppar atus (except f number and cont & 004/042225

contacting 25 zones), each catalyst sulfiding nmethod,
eactrhé @&ﬁhﬁﬁfgﬁéﬂdﬁoﬁeﬁmmtesdﬂﬂmmreaa dolbesy rattm@fehydrogen

o B e e T M O, R

and gll[e ﬁ Sfﬁ% 59 Ntba 1HAA ?}41)5 'ﬂﬂeﬁ:ﬁﬁtaﬁﬁﬁé’trﬁﬁs txftre hdéd mcrementally

nress ot herwse | icated. The crude feed
1o 3430 {630€RY bvaragetiod oftimefand mainteined pt 343 Whéorrigldwurs for a total
to the bottomof the reactor. Silicon carbide was
runyrae of 3¢RBOWS. t he bottom of each reactor to 30 serve

as q‘o&? Pfo(alm:ﬁ WRied gle cbAGBdEAMEPind Weredepathic@'8s described in

contactfng zone and a top cont acting zone. After the

Exaaplel 3y N ét&hyﬂrc[gan ﬂ!p’take diudieg enntacting svaseletsrpined Sor ¢ashcptalyst

sya‘iéﬁt Brkxaitels d- o Ry digeeh SrAES ToR o NELER 305 SHEB)Gnd the orude

h{j eaa'FlANstﬁ%Cﬁ ARG athpRET 3, GeAydio dgéh aljfie W18 airinge from 2.2-
c or was d

reactor Each reac into a WO

@ﬁsmsmmyaﬂdmmmmmﬁﬂw& inya fanga dom 0.3-0.5.

In ?%ﬁ@aﬂﬁ'z s qomtpot ot {8 ek FRy 85 HESRAN R adatfom
ca 9@9 h%‘d?cfgéht tdke vl G0 a fanaefoen -0, msemérmﬂbm Nat*ahY60.36

gared as described in Exa and used with
somezoaﬂ@w CFBMmdctba emgeprodact|had gy max@ge 0.2-0.5.

s FrosB R e Buobih bk s Rk Gnhatly Etﬁﬁés“e@su‘ ik that
hy&logeraolds g¢mbd sthatats b 1T Man*ht (658 TR hring cataatiygs of the
prepared by the nethod descri bed

. crudardend apehthe vanadinm ratplyptd (ractalipn Péﬂy‘%ﬁ%@%ﬁnmyg allows.

20

25

30

sl S R A Mo SR} BB o by e A %0

-conventivaa prodesyes $o immroedpropetiibeobdisadvaniaged crutdésm gTTmn@mrement

For gt yiEtesp, oHAE SRS PRERsa ABGCHELS Sosts P ROGE g grude.
3 mﬁﬁY&i‘ﬁﬂ?'dbﬁiacP@ftﬁE ¥aldé %‘ééd' m{lﬂﬁaﬁaw&nmma{mmﬁﬁ&myst

was p03|t|oned in the top contactln% Zone,
prchuacd)h erufig praductivith e TAN that aes lopesr ean the dieN af the @r@e product

bt B B REPehys AB or °11 2ore
Eﬁﬂ;ﬂ&dﬂﬂw vanakt b CHade Bbal With 2V apaaivah Catalvst and an

e vanadl um cat a yst SiIl1Ccon caFBTde
_d.ﬂ_nmauﬁmlu: njachweastqs @pparpten except fonaumbgs aug cpRlen| gfpontacting
zo;efg? 68?%{;3‘[%1?%% F’ﬁ@éﬁe%%}‘}@ t g%ﬁﬁlo%method and each

criflePrédiRb &chlysis waehhe antomtdesgivedie Examﬁ?eL&i eAl] Satalysts were mixed
Basi n, Bra2|l) for Exanples 15-18 having the

Mﬁm\@@mqaés & inikeinme detioef 2 partsaicensarbidedo Lipartgatalyst gmless
otl%eﬁw g cﬁ(?eﬁe&) fTLII ﬁ'u Q& Bow tglagchcxrekﬂ&& &efoh tﬁ@ﬁff; of the reactor to

zone, contacting zone, tom

th@ﬁkftto%ﬁ bf the ream@ Sﬂtddnb@ﬂidum&mﬁiohe@ﬁt thébottomad banh reactor to
The crude feed was contacted with each qf the
sexyg 0s B PettemisHppaTh l@qcégm hgf a bottom contactlng zone and a top contacting

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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hydr ogen gas. Contacting conditions for each exanple
were as follows: ratio of hydrogen gas to the crude
ided to the reactor was 160 NnB/n8 ( 004/042225
02 S e hegirs and 80 NnB/an%gg%sz Y
SCFB) for the remmining time period, LHSV was 1 h-I
Liadistrg fursaceithat incledel fountzating gomestoprsspondingtodbmprebedt agne, the

zones were heat errent ally to 343 C (650 F) over
“"QCBBWP%‘EE%R”?H&HE%&%E” W NPROed at 343 C for a total

run thied%h Sampddhe ﬁﬁiﬁiﬂﬁlm tﬂlﬁ?ﬁt WasTepaeed sledesasbaddh Example 2

that contact of a crude feed with a Colum 5 netal 30

andalsaiwﬁhthvmddﬂg)nal‘pﬁﬁlﬁstm ze distribution with a nmedi an

B i pEAEP L 41 pagia RO AP BB i oy was
poditioRedin e baorR ebﬁtae&igafaﬁe emm thetadditivmal fatalntdethegIne
A, in the presence of hyd en source, produces a

molybdeaupy eatalyst pwnarf:q&wtbem dererib @E@iﬁ@@&eﬁ The vanadium

cofglyef ik g0y S TREhhpEPosfionst f e to6 Stmalitly done.
crudg LCL6, bf haditiveal\W@aRREEIlOa0CdBide mlxture (30 cm’) was

PCT/ US2004/ 042225 79 to the, sane rope t %e thtﬁ
positigied incthel botteraicontaeting sonedmﬂl#& yst ing the

mé\ﬁéé‘et | V:éav\{aégﬂ%gé&e J’Wﬁ? , as sﬁrcl)vvn [ %@%Sﬁ?—%ﬁm

cafeyst/bili€or caibide pigtie (3 gvas pbbitibnealt mlthm’top cﬂ)ﬁ%mig Zdne.
TAN of_ the_crude feed for |l es 15-17. _Thescrude di
pr odo&xampleokii & gddifonal @EF?'S cqng. I?‘?‘“Q’S&Flo was positjoned in

mm%ﬁe?&% & Yon withh IO &ﬁ%ﬁgﬁcawﬁmﬂg %&&Biﬁﬂémﬁﬁ/vanadmm

and VI scosi t 5% rel’ative to
catabyst asapmpne«b peEximple g ’lﬂ:ieeranadluha chtabyt/siliconl carbigik anikture (30 cm®)

the cr oduct s oduced i n Exanples 15-17 each had
wags Pog] nafg}%@?poqomf%éagf%?% of the APl gravity of the
. crudg Fx@Rfle 19) PYRAP (&Hss WétRs %ﬂ%@atﬂfxpﬂwwm@mﬁq beads (30 -

under non-catal ytic condltl ons (Exanp 10 18)
mﬁbwmltmnpﬁmhcwmﬁmQWased vi scosi ty and

T EW R T EEE M A %egé&d%wnmmd

inTiaBles FIG. Wlﬁaﬁﬁﬁ & @featp of\file rgdciotl (The chidel’iagd flewed through the
possi ble to infer that coki ng and/ or pol ynerization o

preheat zengdlepfcentgctingzonenbetiom eentagting 7epe and dottew,Huppqrt
T R e

hydxcpen lges. GCoﬁEMrwném‘bneﬂ)r @hcl é)mrqﬂm%ref msefdBowsr mtio of hydrogen
listed in Table 6 in FIG 18. The

s e Tl Viled foegrastor O VBT K SR the first 86
holufl 4 n§0‘(’1‘§1‘8§§9f§%@g§@?ﬁ%f&% fefhalrifie g&%%wggd,%slg@gas 14", and

b

ressure was
pressie, wareld M@0 k4.7 pei). oThe bentasing Zoneswgere dwated inegersattally to

S45TERD Ry eCbRE ohimnatd PaistaeLer 18 CUBr S otglaph ffpe of 1400

hogjé_tlmefroml h-' to 12 h-', maintained at 12 h-' for
hours, and then the LHSV was increased to 20.7 h"
and Tiesnexamples demd@Btrate idt contactaf alopudesfeed withbedPqliwn 5 metal

ca(l,a?%sg ngﬁ?& ]%gr% size o(ﬂ Lutxon zaqalny Zd?a% ﬁo?e %tn%erpo%sa- Nn
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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density, VGO content, residue content, heteroatons
content, and content of netals in netal salts of

6% [ cids during the time periods that th
g&rhlf&fg and at 20.7 hsy. 25 Average val ue 004!042225

the properties of the crude products are shown in
to TBametropelriizs dfghe crde &edwi denaHy,e;hmngr@esalag, relatively small

s oGS el e BBIRS 2 Leduced, TN and

Vi chga'ébﬂﬁ)éalw aEQlﬁav@ﬁ HOPaHI€ S FIGMT] 1Be chide piftlucthdvd TUNOGS at most
t he ude product was 104-110% of the AP &;wty of

15thef the TN ﬂﬁ’éld crpevfesdyfor Examples d6-IcH hegwedaprogactproduced in
Epler i e oo el Y e rFRR of el AP AR goent of

m&s@ |59%' W1 $iScdsht§ oS Hinedt A5Pereliive 16 givtsanie réis of the crude feed.
halt enes content of the crude feed. Fromthe wei

Adchmrmnufthmdemdwtﬂpro@ imEptraples héd 7 @eehb#ﬁalaﬁa?grawty of

lohh@ﬂge?fe{ﬁ%gﬁum R ftf@ge ﬁl\%&éfe :jetn:]a?ngsmgl %nes

r at g cohtRa tELERAE prdact graduded vadér nohamtﬂmcdnduim iExample
coke are belng reduced. The crude_ product al so had

18) prasucedompreductarithipcreases) i MW%M@% relgtive to the

PRSP 5 e ol G
APiagavity] itenstbd pussibletodnfer tHat toldng andier polpderdzatioaof the crude feed

80- 90% of the sulfur content of the crude feed.
W@B‘ﬁlﬂe s 6 and 19 denpnstrate that contacting

EXiikd 19NE 0@t Ha E2REE m:éds& Gabus ﬁ%l?hfﬁt"ﬂ?e éoﬂ%\f.tmg systemns and

ougrlt trie

the:cataigme sveteothe spme aedascribéthin Bxaspde 6.HEhe ploperties of tltﬂo:rudc feeds

ondied o © GuPleE A, oy Sorianns Senit e bt olloppy fantio of

hyfiﬁ%ﬁ gas do' tHHERAD MUl proViRAF R tHE tBiok WaS 160 Bal Pk’ {1080 SCFEB),

| ows the contacting process to be perforned
pmsaummd Mt (102 eei),smzléemmrawﬁ/@f the corgagtingrzenas wys 371 °C

R TRk R i A S Amas” BReTae ¥ Rl Bl ef Foreased

ovét a PErRSE RN r6int EF ' tEL b h&ﬁﬁnﬁiﬂed a€ OD &L f&d 48 Boutré, @nd then the
exanpl e, offshore facilities). r%h? 20. Contact of

LHS Emiza inareased @t204’éh 60d maiained al) %houes. The

ggggﬁﬁ%%g}e?&a@%%oﬁﬁe cr u%lﬁéd?tee {eﬁmil ngms sEo3ity,

deﬁ;ﬂ@p ¥30 e?ntéﬂ#ﬁeeﬂue ﬁoﬂiéﬂiﬂé betérgamnﬁl dontehf) and somteiokant thetals in metal
the top . of the reactaor and cont

Sa]é%?feﬂf&%‘%l% acids §yring eSS REROEY thgt %W wyag ﬁ%lé)ge?é 8207 b,
A\ga‘;r)a e%ﬂi’e@ @5 nd ro%ﬁ’féh‘ GFR cridé O@ch%g tsho\ﬁbﬁ T 6, FIG. 18.

zon s were operate er ent
te rrpﬂm“shbwnen Tabler6, BiGi I8y theoorddd produectifor Exeenplop? had a reduced

t [ f L 1 h': )
ISR T TS TATE WV —g—"
f
) BV SR lnoREt i 104180 % pTght 107 e .

A peight rafiontf M@ngntentmm @5 aspbalienes thmiasm leasitlafc t Thegsum of the
e were ows: LHSV wa eraturg,i
MERSOpDE a1 Coreparlioacint wia gedbiesd relitis GO Bje st pEpe BIcR
coftfent U @ARBhdlfnes content of the crude feed. From the weight ratio of MCR
content to C; 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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crude feed was 160 NnB1nB (1000 SCFB); and pressure
was 6.9 MPa (1014.7 psi). The total product exited the
t ntacting zone and was introduced int
Wﬁ%@"ﬁﬁ%’ﬁ?d phase separat or g N the gas-1liqui d%ﬁ#@%‘gmﬁ%zzzs

separator, the total produc? separated into the

patdsdfien, rsb@ﬂm; mmnﬂldgﬁtbczuﬁl’cd' at mmdﬁm/b ofithettotabeontent of the same
perl odi cal |y ne TAN and C5

fthasrudd 55 GHE SURGORR: GPE SR IORE WES B0 eithe sulfur
co%%e#égﬁigc%&g?é. obt ai ned dur| ng the run are listed

19. The crude feed had a TAN of 9.3
and Bxd#aiples®aad 12 danonstiatecthtt codactihg coilionyreande ebnislled such

I TR
thATR A TIPS ?f T e%r@@b?%ﬁﬂﬁéﬁ with s%lmé}ﬁ@ﬁ@hé§ MBife ability to

per gram o cruéle pro uct asphal t enes cont ent
setﬁcnwig changde propettycef a emde fed mbliquid bodtly spack aelosities greater than

16350 Aferstine soRaatinasoners i 5o Y toTRd 1 YERH of edbfed sige tative to

co%%ét%gu Y A0S Al N aniél‘.l%r eésyst%lﬂzﬁwﬂtom tRdatri@ of

53% 0 the total content of -the sane netals in the
digadvdetagebaindsitie bs prrformedas pmclmuom sitesfbat hase size consysints (for

10%, of of .the crude feed. A P-value of 1.5 or
’ﬁ‘?pégltre ﬂ:ﬁg E%F:Nh‘i ?ned during contacting. 5 As _
EL8RpRI0 BafadétbfRXCrRleFeed a3 Vhridhs Gdith Témpekat res The

this case, top) contacting tenperature that is 50 C
contasting smﬁms the patakysisrigere éhqﬁ@ma@ﬂe scgibed freExarepla§. The crude

fe&%ga‘é?é glr? sg%#%%es con %? ﬁ e cru dtb% of the reactor

andrdéitheied witH thk itwe catalyisizen Gk mtdmtdcﬁngmm tiek ﬂmtpren‘entmf
crude feed. Additionall ? reduction of the content

mgwo Produse & crudg produst. Bhevn ¢ondacting Zores were 0perate3 at different -

te‘E‘@ using controlled tenperature differentials. .
For exan'p reduction in the total potassium and A,
. sodi Omtaclmg&bndmbns incthe tapdeongactidg eond wamaEieiquae IQIﬂiSV was 1 b’

gralit o e SOURblSoh whe ] (LBl B otk o et
fet{ut Q% BB An (1000 BCFBt)ed:ﬂtﬁrHs%hbé WAEY Ata @owt? psi).

eed/ t ot al product m xture stability for each
exanPémacting conditionein the bettermicontacting Zove wpreag follows: LHSV was 1

o SRS LSRR 54 WA 1856 B 3P S Bbrogen

crbde REMNAL qs@ﬁsn%ﬁﬂ(moo ISEIFE) SariPpressuftf wa §19MRa (18¢4.05ki).
that have a tendencg to fofm pol ymers and/ or conpounds

havi ng totp) pragurt exited the hasiom entaching gensanghwpsiptroduced into the

ty e /
st PN scraBlort AT s BT oSS s lerh . e ofEFERURM s
separafed indshd erubeprodueied dasf Theciude yrodusigwaperiodicalipnalyzed to
t he catal sts, thereby increasing the life of the

determing/E a@é&saasphﬁéteaﬁsm@%r tenperatures that are

205 LSRR Bl TG 0 s B

liskddlibrTable?y, UGG K1 9reTled crudafeal:i)haﬂ ad N of 93 mdta&]lsyﬁphaifenes content

the appllcatlon (0.0001-5 grans or_0.,02-4 grans
3 grams gEfs asphaltenes per gram of crude feed. The crude product had an

average TAN of 0.7 and an average Cs asphaltenes content of 0.039 grams of Cs
asphaltenés per gram of crude product. The Cs asphaltenes content of the crude product

was at most 71% of the Cs asphaltenes content of the crude product.
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100 grans of the crude feed) may, in sonme enbodi nents,
be slurried with the crude feed 25 and reacted under

Wi ng conditions: tenperature in a ra
w@%%{ﬁ(l%- 797 F), presgpre in a range fr%{)%ﬁ%mzzzs

MPa, and ratio of hydrogen Source to crude feed of
16- 1'Bl€k£)totﬂl|ﬁ6nt8ntfuf momsnaml and soflivim imshe éfutle priutt was atnhost 53% of

wh i semenk LBy st 54 €0 7B TN by Lt s
at gﬁffw ?0‘%%‘?31}6 ’FﬁNrEftﬁe &%H@?ééﬁ' APARRR AU YSor H3LHE? VA theintained

ter and/or centrifuge. The crude product may
durmgeoatactimmnged TAN, |ron ni ckel , and/or vanadl um

f gniﬁgd@g&%&%@ggg %é ﬁg ; f@l&? ql (13 s case ?opl) contacting
teiﬁh&%ﬁﬁ‘@ma’(ﬁs ;ﬂ'ﬁlgmﬂfaﬁ R corfhdtiag SerApdfateSofahe Eéb%nd (1n this case,

vention w e apparent to those skilled in the art
battom)izene tehds to enhamwedhé paduction ofXccasphialtegks/contérit én the crude product

fegﬁig é&tFlgg aﬁm%ﬁ?sbegro%éug%gﬁl ustrative only
PCT/ A&Eﬁ@ﬁl%&&%@uoﬁ%@fﬁé coRARektA1E fo@etakidlik O ol ganid Wids was

art the genéfal manner of carrying out the invention.
enhanded using coutrolieftempertre Hifferentials: dhmxamplph@ductwn in the total

Py oril ol Coul o T et Brod el Bl 2o R
rehﬁvé HPE rddiicien Bﬂ'he ttabtassium/aid sdasn asrlestes fﬂlid &ade product

herein, parts and processes ma% be reversed an

frore Fxample G with agelatively comsant & tfﬁwoﬁﬂ&yrmctmm@é@bllﬂy for

e I'd be apparent to one skilled
eaflgg’?%?ﬁ@g’a#t #?%Plbﬁg‘lf%ggt he benefit of this
des dising b dowaftethperatupy 6fy fign coxﬁtﬂmgesnﬂﬂyomemel ofithe high

the el ements descrla_ed her ut departing from
melgenlar;veight compovads; omxmpie r&?s W 23 Oa s by qfipreanic
acidggtkfa‘t)hé\@’g tgu Cétﬁlc?'td%nn%ﬁ@s antd/of o fls B d:g% B?%‘}%ﬂ Groperties

conpri'sing: contactil
ofsbfthess and/or stivkinescondxpatple, igomsandioc mrﬁ R@nmlvabtbﬁjheﬂct

Rl MBS IS 1 s G g

anllRBatGhé €RalyER hERBP ﬁic?éa@&g%@hférofm @htﬁk Sbperdigdt higher
salts of one or nbre organic acids, ali'ne-earth

temp@ramt@sdhatcﬁlr@poﬁwedlﬁﬂnb ihstg:amaenmzqm or mxtures
alyst _," Crﬂdbtﬂkmetal

caﬁlh)ks@lmhd?@r e?ae[t&l st BaﬁB?xt(QIOOQ st gaxﬁﬁ 0P0.02.42 game loflBatalyst per
of at least 10 O. OOO grans, at |east one of th

109gramy ef the pridedepd) mays i someeerahodimenssitbeshrvipd with the crude feed

anf U R 88 oo Rl il s T8 185

THIOFY, présgeredh atrﬁngatﬂdmn Sep0pfPasantpratio ef hydm@emumt@l 16 crude feed
from Colygl?f of the Periodic Table, one or nore
Y

ofd8rio80 ks repesiod of timeng figr suificispt reestiomiimg to produge the
cn?aeer 8&’%‘1‘: theBhQe PJdqu é%%a?%eé ﬁanet £ cat@lrl)]rgt a?mr‘]for residual crude feed
ro ing con actlng on I on enpe

usﬁrgessepmuommpbammsj sudtessch filker\and/su céntiifugt. tl"he cAKlY geoduct may

roduct has _a total content of alkali nmetal, .and
hagp g shanged d AdY.firon, nickel, and/or vanadium content and 2 feduced 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



nmetal, in nmetal salts of organic acids of at nost 90%

of the content of alkali metal, and alkaline-earth
wlBb@Rlossdp Metal salts of organic acids in the pgiiiSood/042225

gge‘%{ vanereln content of ajkali netal, and

al kaline-earth netal, in nmetal salts of organic acids .
ofi teaching thosecikilledrin thecartthe gemevpivmannsy obemmEng put tik énvention. It is to

b e ot bt esiqb it BV sHFh Fhf abidbbbiline tg e taken
as'BRbiples AF bbodinRhfa (H1eméns td matek R Baybesubsufitet foi those

_at nbst  50% at nmost 10% or at nost 5% of the .
illysiratedhandoiesenitied) ierqintngrts apdhprosessas max be seversed ppd gertain features

| | d i. i i 5 3.4 .
ot M RERAR B A%hch 7 B SS bR iR st i
the entag8f haVinghls dbhefitRF #lis deseriptiod &fthe ereftion.NChRigas inihy be made
netal salts of organic_acids in the crude product is

injthe elements describedrharemowithows departing froguthe spirit ged steps of the
. e, t .+ Of - al kal.i ...and al kaline-earth
m&%?gﬁ%ﬁﬁ%ﬁhg%%pﬁ%gﬁpgwgﬁgg%gg%iC acids in the crude
feed. 4. The nethod as clainmed in any of clainms 1-3,
wherein the crude product has 30 from 0. 0000001 grans
to 0.00005 granms, from 0.0000003 granms to 0.00002
grans, or from0.000001 grans to 0.00001 grans of

al kali netal, and alkaline-earth metal, in neta

salts of organic acids per gram of crude product. 5.
The nethod as clainmed in any of clains 1-4, wherein
the one or nore Columm 6 netals are nol ybdenum and/ or
tungsten. 83 6. The nethod as clainmed in any of clains
1-5, wherein the nmedian pore dianeter of the pore
size distribution is at nost 500 A. 7. The nethod as
claimed in any of clainms 1-6, wherein the catal yst
having the pore-size distribution conprises in
addition one or nore netals fromColym 5 of the 5
Peri odi c Tabl e; one or nore conpounds of one or nore
Colum 5 netals,-one or nore netals from Col ums 7-10
of the Periodic Table, one or nore conmpounds of one
or nore Colums 7-10 nmetals, and/or m xtures thereof.
8. The nethod as clained in any of clainms 1-7, wherein
the catal yst having the pore size distribution
conprises in addition one or nore elenments from Col um
15 of 10 the Periodic Table and/or one or nore
conmpounds of one or nore Columm 15 elenents. 9. The
nmet hod as clainmed in any of clains 1-8, wherein the
one or-nore catalysts conprise in addition an
addi ti onal catalyst, the additional catalyst having a
pore size distribution with a nmedi an pore di aneter of
at least 60 A or at least 180 A. 15 10. The nmethod as
claimed in claim9, wherein contacting conprises
contacting the crude feed with the catal yst having

t he nmedi an pore dianeter of at |east 230 A subsequent
to contacting the crude feed with the additiona

cat al yst.
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11. The method as clained in any of clains 1-10,
wherein the crude feed is contacted in a contacting
zone that is on or coupled to an offshore facility. 20
12. The nmethod as clained in any of clains 1-11,

wherei n contacting conprises contacting in the
presence of a hydrogen @44 MIS. The nethod as
clained in any of claims I-12, wherein the method
further conprises conbining the crude product with a

crudeg that,is the. j. f .fromthe crude
1‘f eed‘gln&eqﬁ%qQflgog}l%ﬁ%g%ﬂ@%f%d%e&%g%' as clained in

any @ntshing FeniicliBed Withivae of oigre cataligtsit preduze adbtal product

processi ng said crude product or, blend to proguqe

thet inelades tha crusie product, Wassein e prvde proqughisiacigiid migpure at 25 °C
SR BB A e e o
mBfeastagiic acids,hikdlinedrth mietalanlts of onporemdiesirghhiateids, or
NUCER N R TN N O TR SR
alQlejﬁl%{zﬁ,eﬁﬁi aﬁ&lin@imth metal, in metal salts of organic acids of at least
0.00001 grams, at least one of the catalysts having a pore size distribution with a
median pore diameter of at least 230 A, as determined by ASTM Method D4282, and
the catalyst having the pore size distribution k:omprising one ormore 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 condition temperature, pressure, and crude feed flow
such that the crude product has a total content of alkali metal, and alkaline-earth
metal, in metat salts of organic acids of at most 90% of the content of alkali metai,
and alkaline-earth metal, in metal salts of organic acids in the crude feed, wherein
content of alkali metal, and alkaline-earth metal, in metal salts of organic acids is as
determined by ASTM Method D1318.
2, The method as claimed in claim 1, wherein the total content of alkali metal,
and alkaline-earth metal, in metal salts of organic acids in the crude product is at most
50%, at most 10%, or at most 5% of the content of alkali metal, and alkaline-earth
metal, in metal salts of organic acids in the crude feed.
3. The method as claimed in claim 1, wherein the total content of alkali metal,
and alkaline-earth meta in metal salts of organic acids in the crude productisina
range from 1-80%, 10-70%, 20-60%, or 30-50% of the content of alkali metal, and
alkaline-earth metal, in metal salts of organic acids in the crude feed.
4. The method as claimed in any of claims 1-3, wherein the crude product has
from 0.0000001 grams to 0.00005 grams, from 0.0000003 grams to 0.00002 grams, or
from 0.000001 grams to 0.00001 grams of alkali meta), and alkaline-earth metal, in
metal salts of organic acids per gram of crude product.
S. The method as claimed in any of claims 1-4, wherein the one or more Column

6 metals are molybdenum and/or tungsten.

&3
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6. The method as claimed in any of claims 1-5, wherein the median pore
diameter of the pore size distribution is at most 500 A.

7. The method as claimed in any of claims 1-6, wherein the catalyst having the
pore size distribution comprises in addition one or more metals from Column 5 of the
Periodic Table, one or more compounds of one or more Column 5 metals, one or
more metals from Columns 7-10 of the Periodic Table, one or more compounds of
one or more Columns 7-10 metals, and/or mixtures thereof.

8. The method as claimed in any of claims 1-7, wherein the catalyst having the
pore size distribution comprises in addition one or more elements from Column 15 of
the Periodic Table and/or one or more compounds of one or more Column 15
elements.

9. - The inethod as claimed i any of claims 1-8, wherein the one ormore catalysts
comprise in addition an additional catalyst, the additional catalyst having a pore size
distribution with a median pore diameter of at least 60 A or at least 180 A.

10.  The method as claimed in claim 9, wherein contacting comprises contacting
the crude feed with the catalyst having the median pore diameter of at least 230 A
subsequent to contacting the crude feed with the additional catalyst.

11.  The method as claimed in any of claims 1-10, wherein the crude feed is
contacted in a contacting zone that is on or coupled to an offshore facility.

12.  The method as claimed in any of claims 1-11, wherein contacting comprises
contacting in the presence of a hydrogen source.

13.  The method as claimed in any of claims 1-12, wherein the method further
comprises combining the crude product with a crude that is the same as or different
from the crude feed to form a blend.

14.  The method as claimed in any of claims 1-13 further comprising the step of
processing said crude product or blend to produce transportation fuel, heating fuel,
lubricants, or chemicals.

15.  The method as claimed in claim 14, wherein the processing comprises
distilling the crude product or the blend into one or more distillate fractions.

16.  The method as claimed in claims 14 or 15, wherein the processing comprises
hydrotreating.

84



