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SYSTEMS, METHODS, AND CATALYSTS FOR PRODUCI NG A CRUDE
PRODUCT FI ELD OF THE | NVENTI ON The present invention
w@eosnediBy rel ates to systens, nethods, and capel/ysi94/042125
for treating crude feed, and to conpositions that can
bgy BTEMS SMFIHODSS AND WIS S TREGRIROPULING A CRUDE
catal ysts. Mre particul pRopuesftai n enbodi nents
descri bed herein relate to systens, nethods, and
catal ysts for conversion of a crude feed to a total
FIELI.p @ic THEMSVENTION total product includes a crude

oAl WS LA B 2B A A e o

trea&iﬁgelédd\é%écp ahd'® & flohY BraPERNRY Srid@led Wl cGhstdsysfaad.
DESCRI PTI ON' OF RELATED ART Crudes that havé one or

methods andsathlystis! dqe pprtictlads, detfain agbadaments deseribpdberein relate to

sys g ety e PSR pisl D el PloRBRREL wherein
the tt&alf}ﬁoalﬂﬂt HRUNRE L RARR Bédidethat is 1RpGY Rnttagad 26 *Cdad OMEY MPa

i ncl'ude acidic conponents_that contribute to the total
andgheis @ne arivere Propeiiey that are Khanged srlativedtg theyespaslisg pragedy of the
cruﬁé edgs with a relatively high TAN may contribute to
ofTosi on of net al conponents during transporting
DESCRIPTIONOFSRENA THD AIRT di sadvant aged crudes. Renoval
of acidi¢c conponents from di sadvant aged crudes_na

i nveruges trkhreaner mone reauitahls groperts that depehalin™ figicppes to
' ter r [ @n- st

b e e e R T R B e ToiRhSnly
refqaredae as i‘digadvguiapebatdesThe use of corrosion-resi stant

nmetal often invol ves signjficant expense, and. thus,

t heDisadvastate ey BRY TS AiiEe FrbRIDER (B3 SRTRgLe o the tota
aci@HUhBERATARRY o AL cRRle 98 TRBARanB&! Qe Withaeelh@vely high TAN

Inhibit” corrosion may involve addrtion of corrosion
may nérittibttete comosiirseftnetal cogudnents degnd shmpertingaand (9o pracagsing of

e B R BER R R L 2 AP ORF o YdEFanThE: H8es may
invERH ichémithll ¥ §€8rali0inRraofiRs Son fthe itk Wl B SvaMdals bfiseb.hAlternately, '
qual ity of products produced fromthe crudes.

corpisiadpsifteagadtalsauele wed dntrarRedatony QIUERMGE PYd/AY gRoCSSIng
eq\.{i)rg‘}{%ts T?lg uF%e 81; %)gl%'sio§H‘8§st%t%etgleﬁlnsin&flvéseﬁ Hnt nb&® and

fficu expensive to transport and/ or process
thuslghé gsectvavsiboaesistir eidtdl tin esisting smiiaatt aggchot beidesirable.

o B P PSP g
dis%@%g%%e@?%e?% tféﬁébo#}i}g agﬂgﬁ éyzbéegﬁhggf‘ﬁe dia¥earfdbed crudes.

ect on cata dvantaged crudes rmmay
Thd wel afderrogba frivteitoys miag ne gativelytagfeof equiiradnt wisett tamprost the crudes

for_ exanpl e, nickel, va i u and/or iron. During
andiordhequality obprodich PWH&%??O%@%?N&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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cont am nants and/or conmpounds of netal contam nants,

may deposit on a surface of the catalyst or in the
waooiod/oesaBumre of the catal yst. Such deposits naRCT/HERE4/642125

decline in the activity of the catalyst. Coke may form

and/Disadstegesid crodesaadyainylstie slativatyds glahmaunta pif theta centaminants,

o, eSS et A A G015 g o
cof@tnayBlan@RR BRI DRI RD Whdidl ceRkindity Hgaty_eﬁﬁ@sﬁﬁhﬂé 8% face of the
i

used during regeneration may al so dimnish the o
catalyst ariin yheovoid eluozet ofl the catalysl/ Sucle deposits may eausglaydeclingin the

de% eriporate. Di sadvantaged crudes may include netals
acﬁlwyn%tjttg?cagglwts of organic acids (for exanple, calcium

pot Tkt WikyABEH @hd/SPEépoddt on WeBASsurfaceRit alrasidlrits dafing processing
organic acids are not typically separated_ from

of disedpntaged gades r it may bsycostbhipapgansig thscatabgisestivity,pf a catalyst

exanmpl e i [ ' .
cof BRSO, 3RO e RSO AR s
thé@dtialts of therdatadyst amd/biscanke e ganlyst @aletsiorate. present. In

contrast to njickel and vanadi um . whi c&%ypi cal I% )

depd¥padvariaged sradesmay waluds metalt i pgtal 1RYS ohprgppisracids (for
el al . : cr
PR, B B 0 o2 P T ORgRA it
nop8pidatly espargied fromudisadvyntagedtdmedes by cofivantienagtradepssts, for example,
baid. Tngi? de osi%}fiof contam nants, for exanple, netals
depaitingangyoragid Washingyr gani ¢ acids, at the top of the

cat gl yshseRart GEAERbhterled SHEdSetibrRNplold&dsePHBerl Metals in metal
pressure drop through the bed and may effectively plug

salthef @wgarat geds redresintr dowentrast teenigkel and vanadive, avhieliypically

of .orgapi c_aci ds use. rnapid activat| i o
oeR lRR S B S TR S S L ST R M g s may
dePINGRBfeEAHRNY Rftsoid ToRAMdIBBtwekA Chtalyki R8tit1bQ papicOkelyait the top of
di sadvant aged crudes with an oxygen content of at

the easalystbedo2he deppsitef coxtpingnisetor Gramples metalsdameitl agibyo!
de . ¥ : . _
o SO SRS o a0 ) e n s o
thipugls ¢eYed@nd may dffectivdly glhigrnhooatagadtibed. dompoendbe foetals in metal
exanpl e,. ket ones and/ or, gci ds tor(gt;ed oxi dati on of
salig @l atc agidymay capsedarif drarbiyatRR GGHAYon of et hers)

t hatmeéc@agﬂagéd &ugés th8y R RY §rdahRB:tyB6n Eéﬁﬁa&ﬁﬂsﬁ‘m@ﬁnem

and/ or may corrode/ contam nate equipnent during
fagilitessthsti progceandisadastagpd agdestgith an pxygesponteat dfon 14asi(y802 grams
D sadvant a edf%%ﬁ,es rm% i ncl ude h dfo e(ﬁ)ldefi cient 0
OF Ry HF DR BN O AT SRR LS Bs Frofaleb JEibicits i Bhrocessing
OfRMAIE %ﬁ%&%poﬁﬁ&‘s% hyble MbatekH iHing l_blﬁées%ﬁmﬂﬁ%z f8/higher oxidation
y yoi

genera need to be added, particul ar )
compoandsr(Arestampleg etanes andéon keids Eprmed by oxiteripn gt alcohols, and/or

cesses ar roduced dro at.i.on [
oo R G £ 4 G RER R SRRl i g ugpied oruce
andl i dndageanahint qaipphens Hurifyrobesingede daise plugging in

i nhibit unsaturated fragnmentsfrom form ng coke.
traagpirtagien lings.cost |y to produce and/or costly to

tr aNSRE vtanttage& Erﬁaésq%% irfcfﬁ%ie h1gfaljo§§n deficient hydrocarbons. When

processing of hydrogen deficient hydrocarbons, consistent quantities of hydrogen
generally need to be added, particularly if unsaturated fragments resulting from cracking
processes are produced. Hydrogenation during processing, which typically involves the

use of an active hydrogenation catalyst, may be needed to inhibit unsaturated fragments
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D sadvant aged crudes also tend to exhibit instability
during processing in conventional facilities. Crude
WO pwsakitdty tends to result in phase separ at i BOT/0§2004/042125
conmponents during processing and/or formation of
frorH 'f&%ﬁhg abltee HPYtrBEROY cbsily(th Prodisa Bid/6r cdigit®@geamkport to treatment
i de, water, and carbon di oxide). Conventi onal
faclbﬂé%esses often lack the abili ty to change a sel ected
SI g %%uli\%:égjtalgfﬂ?m%ﬁgsagyc%{éha gxh%llrt'gﬁ‘gfp'%lftgafﬁflrﬁ%g6551ng n
condeﬁﬁﬁulafmmgfeﬁ @fulldé eria(stdﬁﬁlﬁtyemmb I ﬁ:suh‘. anpleasé sepasdtion of components
processes often | ack the ility to si i cant |y
durmgcuees TSRO oRmalien e gD E%%mﬂn Pégor SYa hydrgen
sulﬁd%ate?%c%%ﬂ%% gy a desired amount the content of
conponents ? uch as sul fur or netal
c onCatinenamiaS prdcassehefteti ekl therdbdgp t chrande a sSeocted property in a

dlsaﬁﬂérgﬁtﬁéesdzc%aglqo&gw o SutRE AGRE e R ePrDRTEBDE he
%ﬁ’é&g‘g ed&GhdE or%&a&?ﬁ?%@ﬁﬁor&?ﬁfd&éﬁ% oG 1hék HBRbility to

ant aged properties. Adding diluent, however,
sigg Sinatlyl reguoe rIX1e ars @ disedeintaged crude a\thllngatdh%mtﬂmagmhy changing

cr de due to the costs aof diluen
by £ gV FORaNF EOTHE Qe CHtD ST RYRR P BdES P ERERT o
confirhinemt) hehediddashkast aagd crude may, in some
S|tuat|ons decrease stability of such crude. U S

Pat Serat\proce5e BT ilpproving tuawlitn of eude ncludg addipg 2ghluept to

dls%\@%ggg?dgcmges to 1(|)We1qge é%gh&@(ﬁ%ﬂ% %gg%rrﬁgor%h%stcoﬁfr%%ng PP the

d1s&1v&ﬂt3g3 ob&tidd. ashdifg ailuélt, iowev8r{ Q;elﬁeaﬁl)t mcféaeashbets ef treating
5,851,381 to Tanaka et @ descri be v d?e ‘Eche

dlswfvaé@g%de@ud@méw@e ol of dilagny apd/or rregiedcostsiip gat

pr t
oS U8 RSRISET AR ST AR By 1 ome
sitvafipns, dahedsetsgabﬁﬁjcaﬂmhafudmany of the technical

robl e set. far In su d d
e Aon A BRI SBEH: PPN Ry

6, 06§b@<§ fovElayadibah : AN 502 t&BERAGY il ; HOEANBO WB&eﬁfbérﬁet al.;
dur | ng treat ment , “and/or a tendency to consume

5,89863 tovBlkghtt at ge 538'7& w1300 dtachiedit @befmdcﬁm I3p1 to Tanaka et al,,
t r.eat o d
cesp RS FRRR oSS SRR AR T B Sg aistnd e proggsses

sysENR TP Eoatd] 9sté deteribQl Banése pateyitsPRoinsleh 8ia0¢ Dafiedapplicabaity
contam nants, netals in netal salts of organic acids,

becan@/afﬂnmygﬁrﬁh%te@bw@@énr%mwwh abgieh properties tend
v d%a?ﬁaélﬁ%&fl acg}cfég’gc\-ffe%l yq{h% u%ﬂé%ﬂﬁﬂl% tr@a 'rt?é(} (for example,

and ‘rea I es, - inc

releﬁﬁz@fyqﬁgIDTFAl\d acseREeOtocRamy sihsthhlé durnpg femsnip lamxygn m@ndency to
and/ or i ncreased usage_of hydrogen during treat

conprs relptheslelarge aan@méwffh%%nﬁenéea%ﬁ%tm&ﬂ Oslsi %ﬁlrable
pro?gﬁgs rfudk THAQV egfhg}ﬁ%hgﬁﬁts df%hg&%blg%ﬂg{ Bﬁelﬁééfé} Shple,

conversi on sadvant aged cru fnto cf ude
resfdueMbtgirscallytionnd Betdmatonah hetah cogeninaats, mtatyie mealahBoof

a si gn| f| cant econom c and technical need.for st ens,
OTEABICIHES %apa%anacaq%% ATt {an gics gl Gt problems
in %Q%fo'hhlet?mfsﬂorﬁati‘ah%ﬁ@M?HE%?tHl%Ht facilities, including increased corrosion,
decreased catalyst life, process plugging, and/or increased usage of hydrogen during |
treatment. Thus, there is a significant economic and technical need for improved systems,

methods, and/or catalysts for conversion of disadvantaged crudes into crude products with
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crude while only selectively changi ng other properties
in the di sadvantaged crude. SUMVARY OF THE | NVENTI ON
wo poosfeilens descri bed herein generally rel at e POT/US2004/042125
systens, nethods and catal ysts for conversion of a
éﬁg[%blf Jrfes@ Tthetedik alRb QdusTifi éRfBdondigaral wechideal need for
mor%?o ucte%zgpd, In some errbodi;g}rritients, non- condensabl e

as.
systdmy entthaksandéa saiatists theireah shangsselgeisd PEReytissdp adisaiyantaged
co sitions .t hat,hav vel 29| j
crud GGy E5eteraichi ekl ABEE B EtE; ALt e flgsd snde,
SUMNMARVOF IR IXVENEBIGNd net hods descri bed herein. The
entton provides a nethod of producing a.cr

/ 1 ude
pr dukestion hesiheepin eenrralist Tetde to PGS Pebgdtidieajysts for
or .nbre cat : I i
con R4 U2 oA S ol 8 h ALRCA B, e
embodinfentd, Abh-dofdextablegat IRbenficnadecibaiierdiPalsotgencrgly erlate to

feed having a TAN of at least 0.3, and at |gast one of
compheiom RS PR RGORIHBNE ORI OB L MBI SR EpogTons can
dj i ' EQMSGnA to 180 A,
be o&? atl%e%gpplﬁ)sé@st? E gg%g{ ar%df}gétthg?@a(?&ﬁ%%er olfl pores in the
pOrEheshventioh ptovidesta methbdof prgdecippp ervde aredust CPHFIAS:
45 A of th di.,an pore dianeter, wherej ' .
B
the %&é@ éodg,@td WheRt] @k lohie fEemicaktd INghic ettt 02S °Sumd 0t HatMPa,

ude product has a TAN of at nost 90% of the TAN
the ofudt fieddrung af BAN of whieawiOrs, Tadat leash onel et Be ﬁftﬁz}g@tsgvvmg a pore

. TM Met h D664. The i £ ' .
s S PSR N P o g0 900 v

60% bEHR t6BERMbdr bf BORs @1 th@gm stad dibtyibtisort havingalpare diameter
total product that inclu

! es the crude progduct, .wherejn.
withine5ck afithe mqﬁéﬁmorq: §1agle|tqrqw]1@'e% BOYE, $1g8 gllstrg)g%%lsaar?éire‘[ef:rmlned

by 8_8%?&%%3%{%2Cﬁr&@c?onﬁrﬁfél&g%ﬁia@@n?co%ﬂi&fs s@dh theast crude

ohe o atalysts having a pore size
pro@idithad HTANDGE avinidst A0 YeditlanTADI e thié eree Ered ofvherein| Tealtis as
90 A as determ ned by ASTM Met hod D4282, and the
determingd /st ARAY Mgthodd¥r e si ze distribution having, per

gr a of  CATAl A profiied MreBR8 b gfEing @ &u&?t@d@iﬁco@’fprising:
nol ybdénum one “or nore nol ybdenum conpounds, i
contatinghatel fasl with gh¢ onmoredajabyniomrodice &itrialpreguct that includes

t hereof: and caontrollin ont act.i [ L
thecrigle repnch s scinde pa§0d EARh IR niRRSL b BOT. A 01 MPa,
the}’é%eﬂ%e& H&i%@ﬁﬁ Sl 12 B Rit TeaTdiel of tikscatidyses havingla pyre size
l\/bt'hod 64. The invention al sp provides msé1 i\/l hod
distrfbupioo shithi arrgediae perd dligsrederrftat 1%@%@@8&@?@%&?@3’&4 J{}\% etho
de . feed. w one .or . : -
D4zl g sieiaintls: BraE nRinolBSge fRumHE Ralifly HePBEPpfatalyst, from

0.085§ 6%&%%6 OrRagas of: ndlybdeauindons atmoe raélyBden0® @mepounds,

a, the crude feed havi ng a TﬁAN f at least .
calGulated as wighe panalsldeAST MIEEE, thefeo - and pordioling Sopfpgting
catal yst.s,.hayi ' i ' i 619, Wk h d
cofTE R DB 0L B PLELCI B ARt e e
fecywhSEM MeNhogs d4A8Anecind ASTH Mettaidy3i64havi ng t he pore

?:|0|Z Sﬁhg iiré»}eg‘iiglg ;lléc? Qr@?zfdgg rpléﬁ’elﬂgcgj %{1 pergﬁ,rgh{ga{ ?eﬁi{;{g)r%ldlsictf Eo%rforising:
contacting a crude feed with one or more catalysts to produce a total product that includes
the crude product, wherein the crude product is a liquid mixture at 25 °C and 0.101 MPa,
the crude feed having a TAN of at least 0.3, as determined by ASTM D664, at least one of

the catalysts having a pore size distribution with a median pore diameter of at least 180 A,
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conmpounds of one or nore netals from Colum 6 of the
Periodic Table, or m xtures thereof; and controlling
W@ s@aeiiBhg conditions such that the crude proPUTUSIvaE042125
a TAN of at nost 90% of the TAN of the crude feed,
asdbterreined BAM S BV ddettied PARB2) @dd Iy AGIM ketihg dl@[ﬁﬁé sizd ABtribution

ent i I [ t of prod a crude
coBPRRIOR CEET Bl T8 (OUETR g Ao eraars CAERRE R Bt
coﬁfpoﬁﬁ’ds%f%& ak Mﬁ)&ém%ﬁlspﬂ(ﬁﬂ Burfin bYr e Iﬁe;fb@ii@f afifiak mlxtures \

i hcl udes the crude product, ereint crude product
théreofaand epntrpllrgaontasting casliti@sanch tathe chide proch@t basldBAN of at

f I t, 0.3, det d. b
miE Pty 3 R e e HEA ey AR o B FryBEte 8 a8t Methoa
Déwanpri ses: (a) one or nore netals from Columm 6 of the

Peri odic Table, one or nore conpounds of one or nore
met albs inyastows|soprovddasta meBodef prodicing alstusle peduct, comprising:

cofl S £ B PR ARt 51530 «fREAPER Bl rhbRER tppctuces

theérud@ groductivhereiitha bfudt pedducols wmipuidmdtuiehe 2FeC aﬁd I001 01 MPa,
Tabl e, or m xtures thereof, and erein a nol ar

thegrogofogn heginariA N of Heat Oposs dﬁte’mlw l@hASENhMe&rodu Ta6hnand at
leddt &eché Eay %‘tﬁ%&ﬁéﬁsesﬁgﬁi offé)glx[ 15181'6 m Eo %6 8¥ thg tPerlodlc

con I tions su cru pro
Tabies bné)&%qofe doln@oiliﬂdﬂ affont: loe mmﬂ]etaﬂss&dm Odiene |6meHH\PérB>dic

determn Met hod D664. |nvent lso. ..
Tejeo ot HeetiES ‘F?éua"gf(wb?%‘ﬂfép?ffﬁ e GPlitict0 o he Periodic
TabRITBAL & Abre &)ﬁﬁioﬁﬁ(ﬁ dtdné of Hbg@me?a?sdfr%t(fblﬁﬂﬁ 19 rof MR Feriodic

caf al l'ysts to produce a total product that includes the

Tablrm demprtogs dte;recxﬂmldevhcrmh e mcvlandletlp 106 otu@ltColema ll()lmp.taldo total

I Xxture 25 0C and 01 MPa, feed
Colh i e 0n ! Sl PR coNETSRE Hvasaeany by duch tha
th€ QUPE hHAOEL hak @)TAN bf htshost 0% fthe TM@oﬂ‘thé Stude #cdl Whbrein TAN
havi ng, per gram of first catalyst, from 0.0001 fo

lseﬁ@@ergumésb STHHelethodRf6d- met al s from fCol um 6 of the
ot A8 180 Ziso AR 2 i B0 EBFRHIe Bl B0 BrllfuchRE fprsing:

contactiv ghtudefeedriith one@r nior tataBststid progate a il prdJuchthat includes
second cat al he second catal yst havin

theyprudepigdycte igaqeyls ¢ Crle PRyt 8 adpluighmEISEY 25 A6 af 0101 MPa,
thd' QL& el @hﬁngu I@B# HBash 08 aldd e BRE 'of’gfo?  cet %ﬁf c&ﬂﬁrésmg (a)

or nore co one or nore neta
a forkt dahaéyﬁ’ahe fickt catdlykd l&z,vmgapmgramexﬂ fiagt caialygh) tfroaf 0.080kto,0.06

or xtures thereof; and con ting
2R PR AETtrURe ERdiont REERLbE e ST B R Bfrear

coMBetnRAYRE of BreMNaRffrd @oﬁfn%j@ of BRPeridhR bR, Iﬁ!:\hlht%d as
as determ ned by ASTM Met hod D664. The iInvention al so

wepght wif m@laprcmmalr%the@gﬁpoé (Wiacmecorsbraaly s the sec@ac)l canlyst having,
or more [ 5 of the Perlodl

peb b el T A D B ot Ry EmeTaly B Column 6 of

thdQedrioit "Patdé, dnb@r MRk &ﬂh}%uﬁ@@bﬁ@ne@r Hor% bt A8 fbReC ek 6 of the

b) a support material having a theta al um na content
PegjpdigtTablsagalcwated g3 wrighbef metahionmixreemtlatreafLignsioromntrolling

S i f ction;
co@\%&ﬁa c%n%iﬁu%ng g%ciﬁ@&gﬂtﬂ %{Eggp@g}@@ﬁ 3 élf A8 OTost @696 of the TAN of
the crude feed, wherein TAN is as determined by ASTM Method D664.

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

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

WO pws6318n al so provi des a catal yst conposi ti OPCT/US2004/042125
conprising: (a) one or nore netals from Colum 6 of

havin3 th&h 'aﬁﬂmﬁa $aRk&L ofAPRAA0. NBEts OFFPO] llﬂdﬁm(af eand bf support’
more metals from Colum 6 of the Periodic or

matedialt asrdstermiraddot Xx-rydiffact o Fod (Vhesgie Fheaﬂataﬁw Ag? gore size
ata al um n

dlS’[réP lon \gltﬁ'ameﬁl rghf Qtam%{er @% aﬂ&ﬁ%ﬁ%@ aggé tlg§dm$£e§%l¥

Meﬂqoangszractl on; and wher ein the catal yst has a pore
size distribution with a nedi an pore di aneter B at y
| eakhe ipamntian alse RIRYIAFSA GHEUYHFORRIIN Ve CRBETBASRS) Ofger more

metblg\ﬁ%% CBMmd ?8 RePetideR TApRabR éﬁ%ﬁo&%ﬁﬁ%{lﬁdm ‘ofie 0f more

npri si ng: f one or nore netals from Col umm of

metla]ls drofe Cohohirc6 dAthlederiodie Tcablenmrmlmmnptmmﬁ @ a@m@omirmatenal
nor e et from Col of the Per |c Tabl e

hav (5 417 R AP SOTFORRLEb FaTHd. EEBRSCh ST P BHHACPeF S Of support

mat@xn? Y B SOSPL R AR fPIctiORnE wHERSIR (HEdad 1 Pst hh @i pore size
umm 6 of the Periodic Table, or mxtures thereof:

dist(ibyticen with poredianencee fameteaof Aideast 2R fa anfieipimined bnASTM

ast-0.1 grans of theta alum na per gram of
Me@ﬂﬂ?“?%ﬁnaten al, as determned by x-ray diffraction;

andrpigv&itiontalk® ﬁ@&ldésy'cﬁéatdlﬂﬁ campositions Icféﬁlpﬁlsﬁlgr {ahohé Gmore
w th a nedi an gore di aneter of at |east 230 A, as

metglstiennp{Cabunny oAteNerpedisd@biod oimpor npie CopPeHRIsAT oxe Spmore
metgfsg%lng %%lu?mp? %F&{g #%EOH{ LA9HE! B & rﬁalte%éﬁlrs fro‘fl?@g%;dnﬁi 8'YF the

a sup oné or nore netal orma
Perﬁ)d&p"mblld mSﬁé at nme(ctdﬂmmundd‘leﬁ @ieror ivee ﬁwpﬂmfrbmdém‘l'pmmﬁe(sf the

t heta_al um na, and onge nore of t net al .
Periogifiotabls. g minEresthorette (rarHpRoTs mamléglmm% hgfe qlyppina content

of a?fera‘stﬁﬂi graﬂﬁbdfq etd Qﬁmﬁﬁ? e F%‘?arﬁ Wﬁ%ﬁéneﬁ Ng dé'ferﬁﬁ’ﬁe% by x-ray

rom Co c Tabl e,
diffrdcxibmsramd wheesie mlﬁq caltpd ptt has'r zpote niyetdirgributmmavidh o medam pore

. Su re at | east 400
dla‘@@gp %\{ﬂf l¢as ‘%%‘g‘? ey E%@%%ﬁgllﬁjgggat al yst has
a PPULnSEARNGIRD PrbiAkéd PRetiol prroﬂa@ih%a cBRlet, Sompakiap:

of at |east 230 A as determ ned STM Met hod D4282.

conﬂfhmng msemqrbmtb log® ook retglsdo iﬁ@trhwmprt{;maluémge,awherem the

sofh e SRR B G T8 PSPl 05 o
methRErdn PRAIHN § @ EHel FRgivdiclRbR, ahdiof Mare cdRthoands @fronmr enore
of the netals caonprisi ngrone or nore netals fr
C

melgls/ i CoLusmn 5 ok Lioicriogicc bl PmbEHES Hersasy @%Hﬁ%@&ﬁb"stheta
alun?&g%ﬂﬁp&[/n@arl E‘hulr . eaéftsa tgx{lg{ﬂi&gé SR 1&sPAqd J@ aﬁe tzﬁgitl%the

or mx her e eat treating
cateayswmvhﬁmmuh@eaftﬁl&stéiaah pmaﬂmchstabutmrt \etﬂnemmdwnepomé diateter of at

leas 330 88 Srhincrbb ASINE Mol P Y on i th & medi an
g s b e
conhviniig @isnppat witheae pr oducmetatsdoforinsd support/metal mixture, wherein the
support comprises theta alumina, and one or more of the metals comprising one or more
metals from Column 6 of the Periodic Table, one or more compounds of one or more
metals from Column 6 of the Periodic Table, or mixtures thereof; heat treating the theta

alumina support/metal mixture at a temperature of at least 400 °C; and forming the
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contacting a crude feed wwth one or nore catal ysts to
produce a total product that includes the crude
w@e@doeiigo wherein the crude product is a |iqui BCTUSI004/@42125
at 25 0C and 0.101 MPa, the crude feed having a TAN of
cat@ystl GRSEIGHhS catﬁ‘ltys‘d 2R3 ﬁO?@ﬁZ@élSﬁﬂEﬁtl&@Wh)é%@dl&@ﬁérQ Qhefi’neter of at

pore Size distributio a nedi an pore di aneter of
leasit23D g o5 daigOmined by At iletketl B§28%STM Met hod D4282, and

N R N —

cor@wﬂﬂg@ BuRffeddeithoh @ﬂh@reT@mfasts mﬁo@mcermbtal pwm@unstsncludes
of one or nore netals from Co of the Peri odic

the Tawsleprodnet, berein dae erhde E@ﬂuCtaﬁ@Illﬁ‘@ﬁtmléWﬁ? Al Enenk @16y MPa,

condid i NS SHe
o SO0 OB ER SR 5 5 Sl PG BB TR v i
disgibuded evitiianaeiiby pde thdnééhurdt a64.80 Thesidateantned byal STM
provi des a nethod of_ producing a crude product,

MeghnddP4 25 2ngnd 1be ﬁ?tab‘ﬂ lilﬁj’l% B pEE FecliSHPYIO TSI heta alumina
and &Eeﬁr!r%%r@ '%lg F}% _%C@%ﬂile Wcﬂ& 9618 (ﬁf%LHr‘h?orE Qompounds of
otal pro uc I that

uce a udes the crude
on@ﬁﬂdbﬂ@tmetﬂb €roe Golulen € ofidie Pprlodiu (Thb]lesommixtmms therdof:tamde

at 25 0C and 0.101 MPa, the_crude fe avi TAN Of o
cortioll EaGa 31 OOk FEEHEAC rPQOCEH‘f E ANGofit st 90% of

‘cheolf tof lt}fe?ﬁ e%e@@ Qhesid T 0fs LHERERIRE 'by%W‘N/Iet‘hBB‘ B64.
east one of the catalysts having a pore

S| z é"hei irgentidnal soprowideh a aerthed drpr@bxcmgch ¢née prodoét, egmprising:

t t d
conitinearvd fermith ot My ot S S 1 bRSShse o7 iyl souree to
prdddad a t0g pesddethf REkAEs heSnle pidduel, valerdi®fe &1@(% @Bdﬁdﬂ@s a
TAN of the crude feed, and to reduce a conte

hq@dgamtme Bhdpf&handohl & MBagthe @md@lfmﬂshasfmqa Tﬁé& ofteﬁ éeast 0.3, the .

R I e TR

feedsarfdiedt @asi diR ! bl)Ie thil[MtMi‘Nilﬁgia P66 4izeatidributicgewitic a niedizn pore
is as determ r‘kg ASTM Met hod E385. The | nvﬁ?ntl on

diagiees op bl &l aﬁé?‘ﬁ%mS‘fl by Asddd Mighod PR apd serfeqlling
corft&mﬁlg cﬁhﬁgonscl%%%&te'm @ucchr g&nd sl%qt e Wi OD8 SCFARRF Gt most

ysts to produ ceatota pr odu that 1 ncludes the
90%r afdiee "ﬁAbchfcthc criie feeid partdhe redugel e cpntedtundtorgania@otyggnicdntaining

1 Xt 25 OC MPa, th feed '
corg]p 20 glflc at;the erudp piodugtgt&s ap %P%%egf cogf?gg gl? att?ﬁ%st B@%I ofthe
ox%@'oﬂt%ﬁtsofbtﬁé’bﬁge far wﬁ&@m pANQ@E@(ﬁéf&an&i by RS$M M8l D664,

grans of: one or more metals from Col uim 6 of the
an@exyggdlcgnt&'mbmsd@mlmd P ASTOOMsthedd$385f one or nore

%f) B’H’lenté(fn (% gziowd&s am%ﬁl&qﬂ, fr?cﬂugﬁggq? cbrugé Hro%ugt co%aprgsmg

coﬁ@éﬂr{g‘%ﬂ drb Q6@ With Gink Y iR titdly Q8 S Sro@licetdatal prdquuh@t includes
hourly space velocity in a contacting zone is over

thererade praductisheseindee grvdelpiodueidsa iquidnpigturgat 2p<¢ alyb% 61‘ MPa,
t he, T, f T
e A Bl 1 5 LR ATy i e

grafpi ¥ ¢tk $st fat NREHO 00 D frapls@iustiend neore instigs ﬁbmcm@lhmn 6 of the

conprising: contacting a crude feed with one or nore
Peredia Tyblesonerpr e spapeids of pPnaoHpeicgpealsdinm celung 6 of the

Peﬁ&ﬂg %@ acv%c%tleﬁéd Q{ ﬁ&gﬁ% 0 dﬂéﬁl blgr‘ﬁ p{fﬁ’r@? He PR F: C:aﬁfllciq:%ntrolhng

e~cru
contacting conditions such that a liquid hourly space Veloc:1ty in a contacting zone is over

10 b, and the crude product has a TAN of at most 90% of the TAN of the crude feed,
wherein TAN is as determined by ASTM Method D664.
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liquid m xture at 25 0C and 0.101 MPa, the crude feed
having a TAN of at least 0.1, the crude feed having a
wa@dososs1ieont ent of at | east 0.0001 grans of subdTIUSe4/042125
gram of crude feed, and at |east one of the catalysts
CONHe ial&iod '&fso%oﬂ@ésea RBhel of f)fo‘aﬁb&g |alé9ﬁﬂeq;r9<ﬁuctt r!:%mprlslng
Periodic Table, one or nore conpounds of one or
coniaetiag & cfude rﬁ?e@o\isn@imne(soranom i@'etahéts ipdhepresdnice of @hydrogen source to
ont 1

prodle b D RIS R indRdes RN IRAL hishfs PRKA bR e praduct s a

liquieektuRtaReSCrB 000 MP&W@@@@&:@& havisghauieds kgt 0], the
i nhi bit phase separation of the crude feed during

crudsoigedibavinga swlfiroatenbefrat yeasifhe@ haspee iof ulfuy p@h gragy of crude
feecﬂgég af:l%ggt %%%\Iofque %?tgﬁfé c%g%&?{xﬁgjo% o} %&k?%f:& 10 ugl%ﬁ% of the

Perib&ﬁdrab&r) dné¢ bemofausdenpoundiuctt oneay inftge gnesdl$ from (C@it]tnﬁrﬂ ofahe
70- 130% of the sulfur content of the crude feed
Perigfier kable, PRmixiares dhetentetnd woirobipesarioriveg %}cﬂhtme@u%ﬁhat during
I I
conffibtbEAIAE o | BiRSs MGI-ERT RREo RN A3 SHLEURAC ¢ tbh phase
separaticteofthe ducle feeclaivping :cbntgctmg; titjadthiongy apae e clte @done or more

confsle Ao ur 0B L ob b Srissb ot TSR Saps or e
TAN'H‘thé Qeddifies, &B%&we’@%&m&qﬁh é"afk%!fﬁf Borlt&if of 794@0% of the

product 1s aliquid ure at 25 0C and 0.101
sulfancbrtantof diel drmdy feeh tvéistdin g A isdis tdetsnwinsd by ASVAY Mﬁhod D664,

and SultocafFSF in s el iRy P MAB BT DA o "ot The”or e

f eethedb{dmion GRRtRGHdes B ethbl 8 piodlcial S @riklePrdbEIRSE, cdmprising:
met hod of producing a crude product, conpri sing:

contaghinge ciudg feedowidlens @adorgicatalsty ;san@g@memce péa passgeiigrogen
soute 3 BR e BB REEL MRLOGHAaP P UER ol s Pip e

producd Chquiis nixiureati2g °@ apduy. ) 1aVP2tandCoatrollig J:GﬂtaM?{g conditions
and control | i n%acont acting conditions such that

th
sucly fagiibercads fPed BHR VR TRHeR YATTogEmat seéﬂqudrrgie t0 fnhibit
pha}%y%?)&gﬁgn UP{h%K:?ud%q@%i dur Rfifac then at a second
y on

ogen uptake c 1tro e ‘first hydrogen uptake
c orifietinventioaiatsg puimhﬂesraanethbd oﬁpxtoldecmg a@ndiehy@ﬂwg @nmprising:

upt.ake ¢ |to dnet ogen take in th irst
confip P § A SRR B Ean tRUSE e of Pischiipor chfafiels 6 Bloduce
a to%l ¥Aldue: @kt 1ﬁclﬁﬂé&dcﬁe fn%ﬁg bf&lﬁé‘ﬂ wWRERHHEE cRidetpisfic fsQﬂlquld
decreasi ng bel ow 1.5, one or nore properties of

mixtire at2utle a]pd @dObM%mg@obvolang notst@ctgrg%pnélnlam sushitlat the crude
he res v, 0 I rope es of..the crude
feed S an SR Wil/Biaf e °hs BB RO RRE USSPl Gl #et a second

hydRygRf WiptaRe condifitk] ehePfiReibkfdrogetQipipdkie Tonditios BBIha dififdientdrom the
crude feed with one or nore catalysts at a first

secqneltperegen vptake cprdiben ipd seitivaeagengptake an Biedbsichydrogen uptake
con{l%gg % &)t ll!roﬁe(tl f %%gttfp salﬁe BP z% %Iudg %e%gHgttal }%Jé t'nﬂ%hﬁéjﬁ8m
i duc et

¢t ude pro wher e
deciela@iug Beldinxt. 8 ddhe 3bmdEe ptbpéhlwaf tME’arudte Ipeocmbua@hgebly at most
havi ng a TAN of at |east O. 3; and controllin
90% Ehatietp Mg TEERRAIIYS RMFOTINRIR Prongrtiostes the Grade feedht act i ng
te r {
PR o881 mAfaR T bONRL SRR B risne

cont'ﬁéﬂhg)ﬁ caide Mwﬂﬁ&ﬁd @lmdre ¢atalyststdne f'i"s‘tl‘slalﬁlﬁerﬁﬂuﬁe ﬁbﬂud'ed by

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

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

i nvention al so provides a nmethod of producing a crude
w@e@do6iigo conpri sing: contacting a crude feed PMT/OSINE042125

or nore catalysts to produce a total product that

feedl H&\Liﬁg ST AN B F 514 0BF A niroR BhiichiRE coIdEehsRUSKHIGE the first
Is afliquid mxture at 25 0C and 0.101 MPa, the crude

contaetidg eampengtuee iT ANeast 381°Cllewst than the serndoonthetifg tegnperature, and

e o 5 SO s Bl e PSR A BRgP e,

wh&Rinah XRUS a$ StntiSéd ey AREMPMetdeDE®L al s from Col utm 6
of the Periodic Table, one or nore conmpounds of one or

mor Eheraweitionf Alsppropidenmmethed of peodoeingsgsraderprerect, eymprising:

m xt ures reof. an t ' (o .
corfl Kbl S5 YSEER B0 FORL BT SRR g fptes
the ¥Rfle p26%ecefwldicin TN rade produd isidliqdid enixtvaa et 23E dE01 MPa,

product has a sulfur content of 70- 130% of the sul fur

theeBiiedpad leminge T AN et foaic) 3 vihe Fala fopAay e gesultur content of at
) . .
TR, BT NOBIIGH R o Lt conttu
comfrismges @& mekmodale fropr Ocdusinrtgofithe Padedip ablectne or more
conprising: contacting a crude fe i t.h_.one, or nore
cme%&n@ﬂ@ of ity TBPIS RS Ofno?%%lfl‘%‘r({)%ﬁg? W@Iﬁ%ﬁlﬁ?i AR tES
thefefoﬂ?a‘ﬁdréf)ﬁﬁjb’iggg SHC\:ﬁ{g(gntgingoill%‘i%oﬁé' HRE R oG ?ro@uét'lﬂb‘!aq“AN of at

m xture at MPa, the crude Teed having
most IANoDHthe BAN efitite ddude, feedy end thecdeudesmddinc hang swluresiigoicof 70-

nt.ent at | ea 0.1 a of .residue pe r am, of
T N T SR et I Y
MeBRRM66, B8d AN fir bnidRY 1§ adiBStainsinéd BIMASTIMI Nt dID42dAe
Peri odi ¢ Tabl e, one or nore conpounds of one or nore

et Zhginveriercdsaprevisles s methodmd presiiicingpagside preguct, comprising: -

i xtures thereof; an t ' t.i .
col RS R AP P EALCR GRBI AR Mo o e
thetgde (26800 fwiidiéin THNrodle ploguaisigdghidenixturd et T Whand 0.101 MPa,
product has a residue content of 70- 130% of t

he
thercguadedird bayimen {ADY of g deagt U dethe srde f%ﬁﬁ‘dlaom@raeqeﬁgw@q@t of at
' resi t

e L D R
compringowvordasreandtels fioch Gdlupmadoitthe Fenodic Tdbleporedargnqgre

conpr.isi.ng: contacting a grude fe it.h..o or nor
corggqiirly of €14 ¢ TP dRRS gr%‘ﬁeﬁunwr%aﬁg? WFH%‘%I_C iqﬁl%lFu‘_?féEl_"F‘HSS
thefdo R IRLAGHEhe WREERIgohiigiofs HRE tRItABIGhAd ?ro@u&t'lﬁé’!a‘TAN of at

m xture at 25°0C and 0.101 MPa, the crude Teed having

mogt IAMobtheaRAIN of site ude, feedh ¢hecerudepioduet Haaeiresidus coaent of 70-

ntent af at |east .0.1 gr 0 . per gram,of cru
13630 et coudear st B iRt TaEha g hitl
ASTM MR BEGY, andl EMBuERbMET i6 adlettEinEEhy ASTS/ Tadtsl D5307.
one or nore conpounds of one or nore nmetals from

Col hnirsention Hlso pievidesk sethas) of profuciiga s piopegteepprising:

) trolLi _ . o .

cofiiag o b b e BERo BTSN o R GH Bl Pt inctudes

thetdp@leqirbdiect fwwideintthecradepiodpctasly tuidasixury @ Tanirelr(. 1 0if MPa,
70-130% of the VGO content of the crude feed, and

theygriedecteed having o Addher gt deagisV. dthe erda dREAHAVIRS VY §9B: qogtent of at
lea% p gr'ams of VGO per gram of crude feed, and at least one of the catalysts

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

thereof; and controlling contacting conditions such that the crude product has a TAN of at
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The invention also provides a nmethod of producing a
crude product, conprising: contacting a crude feed
WOWRGH/067189 or nore catal ysts to produce a t ot al PET/US2004/042125
that includes the crude product, wherein the crude
moBf S0 6F thieST AN ok ﬂ‘h‘: d@ R &hd@?ro@@:t%ﬁi a®do Jeoﬁ{%’ﬁt of 70-130%
the crude fee aving a TAN of | east 0.3, and
of the 3530 eprtentfoftthecrude ﬁeylsetrsl wherg b tViF @ gbhienty as detnbnmsfrh by

ort one or nore netals from Colum 6 of the
'Asgéfﬂg 'étqg%fe, one or nore conpounds of one or nore

met ghe 1rfvé@tﬁ@rﬁﬂ§diﬁﬁvﬂe9ﬁ n{éﬂﬁ)d%ﬁak&ﬂicﬁagm& pi@kuct, comprlsmg
m xt ures thereof, produce a cat al% precur sor ;

COTftRftiRg ﬁgzmdﬁe@hwah;ﬁg@ Obmorﬁe%malh@s foHEoduaea ty@d p{ﬂde@ﬁ}h@,tdncludes

the C?ll&e %(r)] sC?ﬁe%gngﬁrfcp cgrpg H(lée?e &@Bﬁlé@qggﬁf@&d 0.101 MPa,

them@mtterfeéd haVinCHOTAACHT a1 gea@amsl,l dnidain feastlotie of et catdiesteiswdeainable
product has a TAN of at nost 90% of tggnTAN %% the .
bycqohaning 8 UPPPREWIh 0% 01 BAreaPEals gy aBEL0 AetRdarigic Table,
on@Sﬂgbﬁ%‘cBﬂl BuldstitonR P Hded me&%‘??&}a@oﬁ‘&nn BURHRCH DA BT able, or
Crudé feed W th one of nore cat ysts to produce a
mixtotea thepeaipiogirodurata aatad:j’su;imsumbte and {rotming thd wetalysiheheiting the

the crude prﬁguct IS UId n1 %gre at .25 0C an
catplyfiPrequEsr 1 e PETSERes 9 ﬁ%‘“h@u GPuapine gpogougdls at a

ted;%@a?ﬁre Hisw8o0ic;3hd %0%1(111 Qorgfc)tmgtchﬁdlﬁbh‘ﬁﬁlcfﬁl@ﬂ the crude

having an APl gravity of | east 10, and at | east one
prOdﬁcttHae a&a@tl\ébﬁsttreoswﬁ%r ¢ﬂ¢h¢@Abh@f the cxmdc éeqqlet als fr om
e Perl .
o St A PR s sl apiEinge TSR ER TG i ising:

coﬁ'f@d@ing a Phdefe¥d WithDnk Bﬁfn@fﬁ éatands ﬁ)q&bduiﬂe'al 6l 9ﬂidhat<1hatﬁﬂcludes
condi'tions such that the crude groduct has a vi scosit

y
them@mrsd@@ wierein thiperndopotugt is 4 Hqyidseistire gt 2% °G ansl 0.10T MPa,

s R N e LR

ha\ﬁﬁgdn ARheragithn of\ legit 40 dny at Feastsond eff Glfdﬂal’lﬂﬁistsbt}brﬂ‘;ﬁil’sﬂﬂg one or
Met hod D6822, and viscosjty  is. as determ ned ASTM
momemﬁegﬁ frrnilunm g of gl Tabk Op? ewaescoanmafl%@f Qe or more
meparl S fuyfin BT HHiEe PLRAUCTabIE %?Hﬁkt%&égghergﬁn Bﬁpédnﬁ%llﬁlg
e fee With one or nore’catalysts to produce
comantmg cpnditiones such dhat ihreodrudbesodine hey adiscqmitytid?.3 W raginost 90%

of e Tisonpied T tie e of S8 TS AR P AP ey

of @e 130%R¢ tﬁeh@Ppggvlw of " ME Erudla f@ldy ShereROAPY biat#gis adldetermined by
| east one cat t conp r| S ng vanadi um one or nore

ASddrytatinsD 6322y amlaﬂusmty & asrAeerined byhsy Bl Methad %69
o0} G0 ahEgl MR D L SRR Ol Lt
cort TR UWnehsdedfee D Wath @he BPRrd &A1 fls © piBd'es. to@I product that includes
conbi nations thereof; and controlling contacting

thecoswriei rrp@ies, veligeein theerudaprodneidea Buwd mextumat 29 °€A=Ml(b9 1G§; MPa,

%
R BRI EATERY R S, bt e A o
leaw o ch@@sﬁcdﬁiﬂirﬁ@i@ wiha@iuaguaé oigmarecorth@updosfuahadium, or mixtures
r|S|n% contacting a crude feed mnth one or, nore

theee&tf angengddisiopplsatabet.avhsstiahenddifineel saiyst cARPERSOne gemore
c:o%ﬁa&ﬂéni%a gggg%fga cginga %gq W@%r RRL G unkS6 Thekdig'dh d

ture a
combinations thereof; and controlling contacting conditions such that the crude product

has a TAN of at most 90% of the TAN of the crude feed, wherein TAN is as determined
by ASTM Method D664.
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and the crude feed has a TAN of at |east O0.1;
generati ng hydrogen during the contacting; and
W@ 063189 ng contacting conditions such that tPET/Tf200€042125
product has a TAN of at nost 90% of the TAN of the
cr uﬁﬁe f‘n%%g L?n"é@_lT_kE) e}ﬁbﬁdgfﬁ\lrﬂeﬁloﬁ%f %ﬁid%&iﬁg%%&&’préﬁdﬂ corr%pnsmg

I nvention al so provides a nethod
conronidp mcngieéeeﬁ\mﬂb ope¢ ouimote, catrdyshy ﬁogjrm}}xce @dﬁ&abmodﬁq that includes

crude f nor, e cat t
the Gt profist R T G TgEe Fd ool A G. 101 MPa,
an(f ﬂB@ cﬁde g9 4 UN b atflehst QUi derBratingli/dedger ﬂuﬁﬁg ﬂﬁ:d:ontactmg,
MPa, the crude feed havi ng a TAN of at |eas

and)comroam@ cantactelgqondﬁ@néﬁuqhibafdh@ guge Pﬁodéléhlj!ﬁsuasTINd of at most
oL IS IR SRS SRR £ APRAy RETM s

DegPNdi ti ons such that a cont acting tenperature is at
| east 200 OC, and the crude product, has a, TAN of at
nosThoomswion sl maKdss aflw@%qu}”@éo USHIE, 2 AL RoAUGAFPRRyising:
det er- [ d
cmg?%mg 4& e rr%} ﬁ}‘tg’%%% & o UCI ng&?fb Cpr&l‘@ce ar%tea'.[‘bfo‘aﬂcﬁhQanlu es

s a rude product
theGPWARY produng: wikdeih e irode prodnetdea tigeid mixture ohzd U amcb.201 MPa,

thegrireept bk § TARGP GBS I s Aoy e P oine
Vaﬂgdﬁ%r ? %ﬁﬁ‘ldg oﬂ-gélnamaﬁa or tiguedsUeGed o gel EaioNhg

east 0.1, and at l'east one of the
coxﬂadtﬁigmhdmommnch ¢hiatg conteaiihigtempergre s atdeast Mﬂﬂ)@ﬁ@l ghe crude

N P N T
detgﬁﬁlngag%ﬂl/\@qlmg/[@ﬁ&ypggﬂ in a di rect| on that is counter

| ow of the crude feed; and controll |g%
contlae unwgtl@maien piogitiss thqmprﬁqli@lf& yerade progyet coppRrising:

cofphts e i L el KR S5 R Gpiinotudes

thd AUENToBHtANB&eRIBY tdds produet il adilqofd pixadeat 2H°@ and Qd 91 MPa,.
product, caonprising: contactin

ihepprogibfeed BaBE 3 SR BhaIFBad e A St O I CeBE comprsing
d

R PP S ot o g o

com@eiginh a\hlyﬂ@gelp ecrurgaf durimgf contagtieg, fleeghs fow b@lag piividgdpe a

content of at st 0.0 2 one , of.
cirgaten 'S B SR An BT BH <87 B Rhtgk CBnicons
sud th4 th f‘ﬂﬂ hﬁ%r&ﬁmmdétaumﬁ dreReefa00aBEHE AN anaeicuie feed,

cat a avi n ore size distribution with a nedi an

wiposie Tehll\ﬁmas detenhlrﬂeébsﬁSIM MethedhB66Hnt r ol | i ng

con condi tion suc at_the
G inYaryion Ao bisidase oftnat OhbrteibA §aaPRRAEL oiffrising
coﬁf&@ﬁﬁ%‘i crdfie fde@ vathuEiR dresste cmﬁ% i pRIdLM Fevtal gt thasincludes
erm ned by ASTM Met hod D5708, The invention al sq

thperodé groduet, whetetndthe frude persichig adlqglpqmg;tg,e@a%t Cand 0.101 MPa,
OWQTE b%lfi 219}:/18g)|?ﬁr}3t6 gff{nlé 89cr%d %Q,Sar {9 an ‘il{l)’\’r/EQ c&ﬂﬁgﬁ){g {TR!&& 0.00002

gr&rﬁ&' GeleRstarly oF the%ﬁﬂy&tsfbdnhmsﬁfglMa@nmd und o1 IRO®@ donqmunﬂs of
m xture at 25 0C and 0.101 MPa, at %st one of

van@dlamy@m%@ﬁ@ﬂl@éﬁoa@ndéhﬁamnaﬁﬁmb%ﬂw AORe a@&FFp%%ﬁw‘Sémbutlon
wi a 4R %glp%ﬂ:] diffheter of least 180 A; and controlling contacting conditions such
that the crude product has a total Ni/V/Fe content of at most 90% of the Ni/V/Fe content of

the crude feed, wherein Ni/V/Fe content is as determined by ASTM Method D5708.
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m xtures thereof, the crude feed conprising one or
nore al kali netal salts of one or nobre organic acids,
wop®soss1eore al kaline-earth netal salts of onePOT/URIO€042125
organi c acids, or mxtures thereof, and the crude feed
havThginvpeiondlsiprotides adetioded praducoigad crudmpuedtlctocfomprlsmg
al kali netal,_ and al kal i ne- e%rth netgl ?e ﬁ
conggctigg @efﬁlPCke faed wh gpe gt mpgecaalpstyiode I&F%Fﬁta BW%““ that includes
the%gﬂfg Jm)éi R viP8h ﬁgérﬁ‘@e }?I%Hgéttlé Qﬁ&uﬁ%&tﬁr@ﬁ‘ﬁZﬁ ‘*I;ealfcf 0961 MPa,
ds a total nt of alkali metal, and
at lezisk ah¢ oftthe aatallysiﬂet)mpnslng vairslivret Gie oz ahare cgmp@mrgia off yanadium, or
aci ds of at nost .90% of the content o
i SR e PO ErrhporaIsie Pt arors Aiked msgalp e e or more
orgﬁﬁl'cdcéldb rbrfehﬁ" nf(fré‘ IfRaf QL EhriHVABE Pidlks &P Bh&Bt mefe dbkad heids, or
kali ne-earth netal, in netal salts of
n’llXtﬂI}ﬂ mhaxedcartdlstht srude fesdrtioning, st oaSIMI pdh SeedDp tgalgontpriol
oty s 0 o5 e B hLET, R 00, Sl o BARCHE RS & 1685k Booor

graffs; AR &Iﬁ@llﬁig)b‘éhﬁicﬁﬁg Fatsie 3 VS sacH l‘hhﬁﬂhe I@fLﬁl@ pedduchiads a total content
i ncl udes the crude product, wherein the crude product

of alkalamietausing aFsalinerpertinmetzb ipGeanetabsalio of pregnicipkls of aggost 90%
eed 1N n

o b ARG TP B i

thergehdd fesd@Wiferdh coment@f alkatien@slgand dkalojectsrthanetali it metebsalts of

thereof, the crude feed haV|n%$:ﬁ§: gram of crude
orgepiscacids it determipeshend THF Methogi 1 and

al k thh F}R%ﬁ{ 5;{;&%@0%%%1(1&5 9 nf@?ﬁcﬁi LFII%f a %Q@Bfoﬁu&céd}ﬁpnsmg

of gr ans, ast one of
cortadtalgyssdraddiavd withanpor moss malglsts tqr plbducecmtowl ptodact that includes

NN E AR ELC R TRI N E SO v

theQﬁ’ﬁ(?e ﬁb@ @orﬂbrﬁl dé fid O 6r%orlé%ﬂ¢aﬁgn@£am[t§ oﬂb@’@trﬁ(ﬁre\%édﬁid‘amds one
of the ne ﬁore di aneter, wherein pore size

or nhom alkaiumramhlrlsetd§a eofeone qxea@prbyrmswcm plowixtypgthereof, the

o dhrel e S8 L RGE 2, SR onBAPof YL Rl ahcaline-
eardh Kdtal N8 nRadl kiltsdiorganid Acidedfadt 168l 0.6008 @aganing adlzhdone of the

of at nmost 90% of the content of alkali netal, and
catalyktgihariag amorsizadisirbution withamedian Rorg disgieieiin @ rapgediom 90 A

to g§n L gﬁrk‘[ rayfé?[st%@ <hof %ﬂ?ﬁ(ﬁ?'lﬁﬂ%@?&é{?ﬁﬁ?% i g?lje siZRl@ibution having

al’I neear I'n nmet sa ts organi c
a pofd disme®r a&thdﬂ%&mfﬂ&dn&yaﬂﬁﬂ'wdmaad w[Bbﬁlrﬂ_ﬁbre Fize distribution is

|nvent|on also [ OVI hod roduci n rude
as gilgmniaed Dx AR U dlé%%ﬁ%a&ﬂ Fritee Pl 30 e i Copiipn ich that

o) b
R 53 Lt 5 o e
of Dgaﬁlcl actjisiod ammt@()% @ﬁthe Boriehtand dlk@lihogtalvmal alkdimeenarib enetal, in

ed havin er, m of de, f eed 0 Ni / VI F

e el et B b i Bgbage i dganen confpri bt Plbielaigpikatine-
catth) ﬁleﬁﬂ‘t ﬁlnYéiél%alw digarfc RAASIsDk E@teﬁhﬁkﬂ bSO M\étﬁ&i P1318.

medi an pore dianetef in a range from90 A to 180

wi t Thatintestion al6®psavides handthockd! pradussrs verude p@siumn gdraprising:

coRBHSoadt AR B G e B bR E P (b et
théjérﬁaé piddhiétORhéreindhe B&HE produedis Iaquﬁﬁm)&@*e apDs %2&20 101 MPa,

control l'ing contacting conditions such that the
thazcrrudl@fepd bel‘vaag, reagram oforude fied.\y ttal DoV Bpcomsent of antsast 0.00002

f th
gra}{ﬁ, Wég 18%% Pg%?f t[lFig c%t ytatgtrllltg}/ﬁ,g ﬁltéoé)?e &Eéjﬁiﬁtrf‘bﬁﬁgn Wm%rn%d?an pore

diameter in a range from 90 A to 180 A, with at least 60% of the total number of pores in
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by ASTM Met hod D5708. The invention al so provides a
met hod of producing a crude product, conprising:
W@ osaciiBhg a crude feed with one or nore cat aPgBEUS2000042125
pro%uce aﬂgl;t al product that includes the crude
the P5RAUe aistMORIRI Hhvi @R G din 45 Adoft the|tiediaf tdldhemeter
g 25 0C and 1011%%\769({ the crude feed haqu ~
whareintpert sizs dlaﬂribatlon s detsrminad b ASIYIAdethad Pﬁg%taaﬂ §9ntr011mg

t al t i
conPaE g i R0 LRGSR B AR PofB0at mos
00% 8f e NI ¥/FR¥htast of tROERdS feed, Whatin MiiViFerconiehhisas determined

medi an pore di aneter of at Ieast 180 A, as determ ned
byASTk@WMthv@tW@SMZSZ and the catal yst having the por e

di str.i Q r f .
R B h2 2 ATV Syl e
conﬂafctlifillé,1 g cAlderfesdewitRbad Sr rilbmrDa@xbj'sltﬂm pBodufce tahietaPenoiloetiticat 1ncludes

the 6B PFIcIRS IR D ETIORIh  [RRBUER R 28 Lot - O MPe,
the %3{21 L34 1‘% @oarﬁltdl BRER of 2 ﬂ Iﬁé‘[gﬁl dﬂ&%‘ll@ﬁlﬁ%féaﬂﬁh@tals i metal

organic aC| s of at nmost 90% of th
saltg off b@ﬁmc@fcuhlolf at ]leasn”@t(ﬁ)DOl grathsgiek gtannef erade feedaat éepast ¢ng the

cata;tgﬁa lg@\agé:tggpg;ﬁz%r sty ﬁt&?%c\!v ?Ig{]edgaglsﬁﬂ)%éade e¥eﬁ 89 %talre:%sh 180 A, as

de‘ulé?ﬁJ 1ﬁx]-:d by 'TE& et D2 s0f Rl Be @h@ly@ﬂh@ﬁng the @8re size distribution
term ne y ASTM Method DI 3 18." The invention al so
comprisgless @ metmaals fropy Gdlumnrfgofaﬂl@ Pededip A ablgcqne or more

cont act.i,n ude d e
COTE%({{E‘@ %Ql%t o Rets Fuds %Ofrb@é pr ogﬁg? ‘15"(:{11&%19 ?ﬁlc): es The
the%o?%dﬂ:%ﬁ@b‘lﬁhg cHireétBigntohbigions sidh tiataliiatde producttlhasl h tbtal
m xture at 25 OC and 0.101 MPa, the crude_feed
congeriyef abiahi gnasaleans alkaling-cartR sl pomsialsalts of eﬁgalaﬁ gcigs of at most
90‘g)gﬂf %g (gl?egl:% éf %gélggi‘lre’éa? ghﬁld%gkaﬁﬁé %alglll @Edrl rlfin n%?é&trsglg‘@ft(ﬁéamc acids
in thB efrie ffeedaRtheteitecatert ©f ﬁlkeld niealj ang, allpdine grdinmstal on meksal salts

feed, a total_ content of I and
ofgugwatpuaﬁlé‘émsrdeﬁﬁémm h%@%ﬁﬁ ihﬁfﬁ)s@gg organi ¢ aci ds
B

contedtingra qrodefedd amhtoame oo fnoa¢ catdags tepoduce ot prasiugi theigneludes
by ASTM, Vet hod D42

t l t.h
thesiyds RIPALTH HOTF B e e Pog o A Sui R BE AL G aRP 01 MPa
theq?h&%e@c xtlﬁﬁg B&d 6108b@ allaldl iBetalodafis 6f of@dranere pgunitkscids, one
one or re retals from Colum 6 of the Peri odi.c
or abed alkalire-erirthtmetalsatihef ensfor med oEgARic asids; prymEdweateresd and

thec%H‘?ee]%‘Ff’g E?Vlig Clpgr tgrhaﬁi? cirudecfegcﬁj tg{a? ?é}%&rétg?tﬁlt@htrﬁgt%lg a.nd alkaline-
caflBhtal SRl h&talhltd bo@ghsic acids sf &fleat 000601 QafMsOdt 1¢d390ne of the

content of alkali netal, and al kaline-earth t 13
cauabis‘alhamtgtasvom sige gighibutioe wikiamedian petg dAmMeiF aﬁjr‘?é?t& QA as

d f?gr{r{%ﬁegi)g li\ﬂetho%h%.’z aﬁ@ (Phea(!a ét ggvﬁgﬁtpgre'@ieadlstnbﬁ‘tmn

f organi ¢ dci et erni ned
coMpibiag obk 3r ABre mhbelsi frore Colimmn alos dlemeu‘a)drde”@bte mex «blmiomf

orodiiing & erudc oot Compe Sag qmaci TS
?trgcgsfa and’ %P%Qr%ﬁ&&u&?{ac H%L(?iﬁ;ﬁaong REcEhHARe Bfu‘a@ ?%duct"ﬁb@ abial

crude pro m xture at 2
coBteOdf B metal, and alkaline-earth metal, in metal salts of organic acids of at most

90% of the content of alkali metal, and alkaline-earth metal, in metal salts of organic acids
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the crude feed having a total Ni/V/Fe content of at

| east 0.00002 granms of Ni/V/ Fe per gram of crude feed,
wa@toos®eeas9 one of the catal ysts having a pore SP@BUS2004/042125

distribution with a nmedi an pore dianeter of at | east

in thd Qru?le 81, ARbREML ARG BY aRa] MMt HadhIRAR8 2artB Aektd1 N8 metal salts

catal yst having a pore size distribution conprising
of orgenigacide tseasrieteaménedriyndh €BVUMRthed &13dBe Peri odi ¢
Tab one.or .nore e tals D
{2 n R RISy bR ERPR A By SRS pIRLE Somprising:
coﬁtmirng@fomme@ Qi ok lok Bibr& OAA1RGE tdBroe et fota @ﬁocmucdﬁat includes
that the crude product has a total N /V/Fe content of

thezgrudenprpd giowksreinibe NIUﬂQ/PPéu@tdﬁﬁ dgpidgpixtye at?udle ang@d01 MPa,

e F
oAb R e e S5 6 DB A i v
graoi ofitiaddfted, £ nea@ﬁolwdfdh&&atalszﬂmmﬁg mgoremumtlbmgorﬁwnh a
crude feed with one gre catal ysts t,h{groduce

medsngorgdiamgier of adeast %%(P asdateranpgd RieA Bl Nhltethod {bi8d; #pd the
cat%f}?t&%%#}%ea 1?({ ggl{ig 'iilslt ggfﬁggmﬁ% BhebfmBle ﬁétagq“rcﬁﬁ Golumn 6 of

cru sing one or nor
theelPetidldic Tablealons at ﬁmreﬁonqmm@sr oﬁmremr arge mecalafmnhs(:oloma 6 of the

re alkajlne taI Its of one o
Peigoj Aplbleats BT ey R tre R ForteqiOEEpBoRLagh that the
cn@?égﬁ@lcﬁhe& Ott&al N?/'V/F@Eontﬁﬁ 'E)f HAgoboLstide Nfl/Q/?FJe ccﬁftent of the

metal , and al kalineearth netal, in netal salts
crugie fcﬁdgwhelclmN i/ W #F eofontemt iseasiete@med Oy Pg%ﬁvfd\/leﬂwd %5@8
o ne ﬂ%g 11{}@5&15@518%%12}@‘163 Iaréxileg]? (gcftp p&;e&*cirgg&e crglees tB\rroldggtt comprlsmg
coﬂ*ﬁétﬁfgrﬁ dedk f2¥d AFhMnVRE hafle E4ASs t dbdren o8] ?fdéﬁﬁ:t that includes

having the pore size distribution has a tota

thqmu@m@ﬁm wameiarthe cipde pepduehisp liguidanixsdre af 2o endBdql MPa,
thegcrrﬁl&rs fg% ﬁ’nsﬁ,p%gﬁﬁe d(glf mg%l%ltl: ua? q’ﬁ@cglngaltg QF 019%;??"{8&% organic acids, one

or ﬁi@k@lﬁlﬁﬁﬁmrﬂarthrmml@ahﬁ eBortche meaé or@tﬁﬁ: awimt DIOIlnixltllilgs thereof, the
contacting conditions such that t crude prod

crygleflendiaving it tatl cotent) Reigramet aude Sed: of allali met tob flﬁ&ahne-
0,
e
catabys@lhaving apeteasizedistrbutibn withamealiacpas diamdtdrefat lmdﬁ 90 A, as

feed, rei ont ent al kal i tal, apd P
detgfrgitd REASIN Nt EPI28, o fiicaii Bovind B papn woslsaibution
had §to%§ iV RIHRe Sk, pe Maﬁﬁf@@fﬁlﬁt 3rok80. O-ﬁbf:‘ gfa‘ﬁi’sqetO' Prams of:

al so provides a netRod of producing a crude product,
mcrlyinbmum w orgueTe amlyb@nammom@um@e caloileted epweight abmelybdenum,

cata ts grﬁatott ct thtt tn[g udes t €ct has
or ibiiet Bclenice tpind RbRiadled i satid palte g pipct s o
tothl dbht&m@o?dlk@ﬁm@@l and aﬂ(aﬁ@é-ea%ﬁameﬁah n fictid QalfsQﬁ“(ﬂ)réh%\/d &8s of at

TAN of at least 0.3 and the crude feed havi ng,
mqgt 200 of theragatent elealkalametsl, and pkalineEeardomeightn Wtaéﬁalts of organic
ac1ﬁl§ t‘ile grugig e%slgv;agl@ Sc{%en{t) fac,’ﬂ(al?&%% an'ﬂhaﬁ(&%% %Lﬁfl’ﬂn%tal in metal
salel @&é@ﬁc idsab ab @asimifed By ASTMINettiod DEl 8by ASTM

Met hod D4282, and the cat al yst having a total
mol yibe W@ml%ﬂﬁ‘émwldﬁéﬁ et ffprediicing Aerude prodpe, epnprising:

co&ﬁ@[ﬁ% gﬂlé)e I%e Oélgn lrJ rrﬁ{&)éc aszgg%’cy %B e%‘aglgce\?\fjetomﬁ %)Fog%lct that includes

thdmhd/dapiemm wh)&’relmil thé tifuds piddactdot ligaiddnixaurt Ia’DIS f@and 0.101 MPa,

hth h h
the;cormnt af%tgc%l ng\tlgg%glﬁ gwl onjqﬂss‘y QC:ﬁlé;lﬁ'%q c%upc?e f%géj gfvnﬁg, %gru grtam o%sérude

feed, a total Ni/V/Fe content of at least 0.00002 grams, at least one of the catalysts having
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the crude feed and the crude product has a total

Ni / VI Fe content of at nobst 90% of the Ni/V/ Fe content
woboosies18y ude feed, wherein N /V/Fe content i SPEEUS2004/042125

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

a pafel s@ierﬂlﬁﬁgutmﬁ W] MR poshrO8idthetel B€ 2t 184290 1A0Rs @b@Anined by
prOV| des a nmet hod of producing a crude roduct ,

ASddfipfatiidigs2 Lo mdcitheicatglyst bavirza tasdl dnaliybdenamecoptenixmer gram of

St rod a tot t hat th
cargF o Gl SR B B Bt B PRSI oraBG e PR of
mol§bdehiirt, lculhed4s wEgh(biRdlybdaum, bﬁnﬁ:itu&e tHegedd’; and controlhng

conprising one or. nore alkali netal salts of one

corﬁmt@g@p@@ pes seh dhat theauds predvd bas & AANhel &anesh 99& %flthe TAN of
S 0

T

NllﬁHF e gonent of therogatd: feed;ovheddin NiRaFe cdif&ér&lls asadedlermined by ASTM

MeghoEp5TiGasnd bADG00x e At Netad BREFof The

cat
R L
comfictmger condenfoed withtoak $>r frrooercaBalystsrto BodihcetahiotaPerddodi that includes
Tab| e romxtur & eof,; and on I
thet i A B FBOPBIKUEH 4 FAEKATNBE S rfopy 0107 MPa
theGRAROEOHSoRbri SNERY o' TG alBlidhStall aRSbLHHTINGE 0PfanidReids, one
Periodic Table,  or m xtures thereof, wherein a nol ar
or matd gkaineteatth Ime@llsahmoﬁ@mermmre ptganmtaaldsom mixtures therealf, and
thel %H nfie?%%asavrl] G%F,Pt%agggite%lﬁ oL gralal qr Lfléffci lr(])lggﬂ%alco ttaacéﬂdnaqkahne-
car@PReRNtin BfetAkHey df TR acid 6k a@'léé@ﬂ 0.06008 adrhs, mal at least ne of the
netal salts of or gani ¢ acids of at nost 90% of the

" catglypfs epmpysing) Raphe: werlaue meiplg TrankapiuaeL ol the Preedic Tablﬁ one or

mo\gﬁer o%ﬁdg 8 (91{6 §" rg eatﬁg IfI%%‘{ C{)}luhﬂl% & tng 9f:1fl&ﬁg Table, or mixtures -

ern con ent , and i ne-earth
theneifpdnd (bhor[ﬁadrahomailétsls (ﬁxfonng]amml Oaefithls Pérsodis Table, one or more -

determ ned by ASTM Met hod e_inv ion al so
COPRRAdE L5 OB FFERPISMEH! Sé%@g g@%frtga 8%9(@6 gple, or mixtures
the? h&biR % mEaPEA6 dr 'ﬂ&alac&lﬁﬂﬂq Oflﬁ‘@cgl 9icsthl OHBAN 6 AREEis in a

catalysts to produce a total product that includes the
range tiden ptotlyend comerlbng coractingededifioasimch thas the driidpgrdduct has a

o o e S abe e Pe L S8l G Pal s or
mad¥ 904 Ge 1HR&onBHAST AkalCMURE ahe afkalifdtartd mb@B A R silfs of organic
the catal ysts conpri ses: (a) one or nore netal s from

amdbiruhhn cde feednwhexsit Q\m‘t@t vhalkeli meted and altisc-canip BIgiAdign metal
e _or talsf e Periodic
sal%agg%éganbc acﬂ‘%’)&? il¢ eqnﬁlg ggh)g%ljﬁgéleﬁgg i more netals

f r omh&alvefonlls®@provitRs E%dﬂ@cﬂi f pfédilcing DHRdOproduciecomprising:
conpounds _of one or nore netals from Colum_10 of the

compagtingd udeafispd withrongiox mereeatelyas nprodygee terah pepdus thet includes
' |
i Gl UL Rl A ROLT -Gl 3 v

theC@ptidh febdhSvisgie tbtﬁlhﬁWlPh&oﬁfeh‘d@faﬂ)l’[eﬁdﬁﬂ:@O(}(ﬂaSgrani of Wi/V/Fe per
Ni / VI Fe content of at nobst 90% of the. Ni/\/ Fe content
grag of sade fegdean @b lpash g b ithe AtalXFRonEyisEE D) qre ggnore metals

froflfES élgbe(gf Ry F@? dpM: ?(ﬁ b o%le[?g%%%e ca—xlﬂ o ¥¥ %@ghé)?r, RbR%metals from

pr OV produci ng a de pro
Cobanp6 oS thePeriodic Table, or mixtures thereof; and (b) one or more metals from

Column 10 of the Periodic Table, one or more compounds of one or more metals from

Column 10 of the Periodic Table, or mixtures thereof, wherein a molar ratio of total
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contacting a crude feed wwth one or nore catal ysts to
produce a total product that includes the crude
wee@doeilgo wherein the crude product is a |iqui BCTUS2004/@42125
at 25 0C and 0.101 MPa, the crude feed conprising one
Col%mlnpf el tabtal @Efuﬁlm §ﬁ1eb§ ioh a%ﬁg@frorﬁqrt% 19F S&Dédntrolling
acl ds, one or nore al kaline-earth” netal I'ts of one
contacting cenditigarsuch e the, crade produat hesa totad rNa()V /F etchatentr Qfdae most

Je ving, per m of de fee ot a

o070t el y MheeBien G187 ba oo ap B NPl chinh f s elermined

byA@'IMI\&fthdaf]QﬁUSC acids of at |east 0.00001 granms, and
the one or nore catalysts conprising: (a) a first

cat Bhg/ventidnenlsa providenr atefhod i @wd\lgmgpﬁeq'ru@q prefedt, ganprising:

oA P B iy B TS s

the FRIER Fgﬁ@dﬁ@@ ) UiHgei A theitededprotiidt és ABg@H SnikfueeaiQ3l WCWind0.001 MPa,
the Periodic Table, calcul ated as wei ght of netal, or

the giude feakcompuisings oneéﬁgnqrg,)a Ikgli gected) salte ok geyps more Reganic acids, one
or rﬁ?lcel arl]lgah‘tf'x"é1 %Ja% ?ﬁeteﬁ @Xlltsncg 'oni %E nﬂ)&@%%w%%{ﬁg ?%L%la Otg%:reof the

crufle tdedth@inEeer @Eﬂn@ off érbﬂefeedmatomi COMER Gf@\miﬂlu’ﬂetal aﬁd alikeline-
or nore netals from Col um of t he r|od|c
eartheingtal 4t wgtahsalinof QFﬁanES:faCF%t%Iat eapt oDy, aeansy ﬁ-’é One or more
n
T SO Of, BROLASH T, SRR et i 11
froml O<@(D(}lrte Oeﬁﬁrgrhnnmtfabne drmore nadtals &lotrsColumar (gafithe Padodls Table

of at t 90% th t f | | d
on PR RgKRds hensr moR e el e 63 5ot TRl
caléd’lat%@ s GELHECf B8l oyhekifldl tkQedreRid @) adbdoallicatdBisBlthe second

and al kaline-earth netal, in nmetal salts of orgdanic
catalyjtdeving, pes ek ef picnad cifglyaSTNEMS OHBEITNS gft gne Praiore metals

T e

CoRfn® b£the Peabdis tl’ébleocaﬂmﬂﬁca@ gs welght &ff mpal dtlﬁﬁxttlh:@&hereof and
i ncl udes the crude product, wherein the crude_ prod

contiolling qogtrctingpondiiens rcipthabibe srdlepradyet ks toiah émeirﬂe}cpé alkali
mefa? %ﬂd%ﬁzzﬂhé SABPmRRE df? IR s Q1A KA almé‘%@% ofSRklodt % QR he

re organi c aci one or nNo a al Il ne-eart
con‘mﬁ @If akkali tn&:tai,f arﬂrzﬂakabmamh neta sinimetalcialis of (o.‘rgamn xtids @sthe crude

feefl,e %glfg cpé{ég‘q g Jel%gtgg]ani pﬂkﬁﬁlixe-ga&hé% tag]mjmeta seﬂts of organic
acigslfﬁgtk Hﬁ@ﬁﬁ%&*b ISt MdindEbad1gal ts of organi ¢ acids

east 0.00001 grans, and at |east one of the )
cat Eheystvsnﬁm/alwgpropﬂcs g mmodfof@mthllcmta, crade prededt, @n@@ising:
or, nore netal {8 Col, umm

coiT B AEIFABT LB A BF Tty B BURBLASP (S REPHUTghe ncludes
theTRIR! produic® rm{é@élﬁ i Sudd probeet el h@@iuqn&a@é 82508 gidl (1 EAMIPa,

as wei ght of nmetal, or m xtures thereof; and
thesourerfetd ¢crngprcs¢rrg apstar mepre ol metelsakisefronereamare gugagic acids, one

o SN SRSE HRLISH e SO0 BEARERRS LS e

crul® tedld hading, st edrh BEE@NE FecliP4 Rfal chiten®dfalkasiahdtsl, @id alkaline-
organi ¢ acids of at npst 90% of the content of al kali

earthemetial, immgtah padis|of eecaaieracidsrastableasti00P81 graney padatdeast one of the

o SR Bl PSR R Ty MRERRLSORLRN nfly om
CoRimi06 gethe Pededid Table, & daheeRbmpdumis oASHdbMabIaEetals from

D1318.
Column 6 of the Periodic Table, calculated as weight of metal, or mixtures thereof; and

controlling contacting conditions such that liquid hourly space velocity in a contacting
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The invention al so provides a nethod of producing a
crude product, conprising: contacting a crude feed
WOWRaok/063189 or nore catal ysts to produce a t ot al PET/OS2004/042125
that includes the crude product, wherein the crude
zor[ér 19QU&ET10 151 @nkl 't}ﬂ:Udrﬁ’de'BrES&!ttrt Bah tofal cgﬁtem AcalOhet¥Fand alkaline-
he crude feed having, per gram of crude feed, a tota
ealm mtalan oted eslts efforganid @a@t ofgt 0@@0520%9 o&ihe, coatent efalkali metal,

of t h cata t
and R alfletob SR A R RER 8 of Btanl S8t 4RERIRbboftirsin gontent
of fkali hetaPemd atlitind-abttiemetian @f[etaméﬁl@s SRUTPRIN A& d91s RMAeteRhined by
nore netals from Colum 6 of the Periodic Tabl e,

ASIM MatadeB13E3. wei ght of metal, or nixtures thereof;

and Tﬁg ek dd 89? g&@{cﬁgg h{kghocif)&%r{){iul%% SHGBe 1%%{10’[ &&ff}aﬁsmg

hour Yy Space ve I'n a cont Zone

cottactimgc dridée feedidéthphe dtl fordealistt af podiNe/ a\/do’t_ae pﬁﬁlilt:ﬁhﬁt includes
of at st 90% of the N /V/Fe content of the cru
thefté%% praﬁ il

\terpersin/thy erade Brodustts p dqwd rastwe A e d wl h&MPa,
the'@ﬁ%qgecpﬁg\%?% |p§ gralﬁﬁﬁﬁ:?lﬁdeofge@lascgtapﬁ?/v/ﬁeeéont n[f”ca)}~ thgas?f) 00002

producing a roduct, cdnprising: con
graarsygtdedse enk of thh callalg/sts thasypeegeat aff oatdl gst.tad lqmsﬁﬁ(h@bglams of: one or

ol R T © oF e g LRL: 206 PEATe Sastunghet e or more

me%lslﬁaml\&ﬂumhfeseoﬁﬁélﬁ&ufd@@ﬁam@\emmatéa% am o%e@znu(%mxmes
eed: an oxygen content of at | east 1 grans of

theosoﬁ@nd coardlliag sumﬁ@tmgwndems sichahatllelagt ha@riyGpacegredonity in a

f sulfur, and of t he cat
ottt ls SRE1 1 dhe @il Brodh 83 iRk e soptent of at most
90RITHIRAND VI oRiten® BELHE lerdde fee ¢ MHBRUNE Ve Qh@en®@is dQ¥eRermined
metals from Col um 6 of the Peri odi ¢ Tabl e, or

by AiSIMiMethadhBp @8%-: and controlling contacting = -
ConghL IBR YAl bt 15 4 % AN 138 BRR fifbrising:

cortidihg af @edt feaddiithive of nidee gatdiditcto fradue astotal prodacythatribcludes
of 70-130% of the sulfur content. of. the crude feed

thegradediradustylesseindhy @nde prodyd l%ilavlﬁh%wrw RSV HygMPa,
the%l?ﬁﬁ fe@dqﬂav%% E)Hi%ﬁ%f%?ﬁde' féec?%n@ﬁggég{ﬂ ?e%t &y at/fe%;wg% 00(1)1 grams

I nvention al so es a
of qmygdm,candgt salfor cateerp obetiedst 060 grasis:sulfom bad &t lagpt ane of the

d th
catfly e Somp it bhe Ao TRr B de s RalEiL et Be SRHeHe IahE, erger
mokh@on%dﬁ&i@s BF QU tmdrS nfbtdll PthldC&hffﬁllH@f tAd P&%cﬁ)@T%lg or mixtures

MPa, the crude feed having, per gram of crude
thefe@é,oandavonmlang Kpiiteyting copditiens sush that tﬂlescergde prodogdas an oxygen

corg%n%g)z I‘atf 1%59[ 92;’{3([)"%{11[" F)égé)el%tcgﬁ{g g{pf tﬁf]t:] ggu?g? gqudO tge clide PR product has

a sEQFRbh@hNEF THNE3 8% o e Suitet @nfent 6P CAlE TEe® whbreidexygen
Peri odi ¢ Tabl e, one ornore cog?ounds of one or nore

corpignt 43 a5 detesmins] S EMoYlethed E385 . andi sulfipagsméent gras determined by
AS'TM‘M% 8 It)j@ﬁleof and controlling contacting
{

con i ons 'such that the crude product has a total

Ni / Yhé-trvestidredlto ploviies fagthdd duchg Nrddé fredeadoddrising:
of the crude feed, and the crude product has a sul fur

congesing arcrgste feed wHbome pr meEe eatalysiy tod?fﬁil‘éﬁta tgl pyedueiitpaidncludes
e S BT S B FUET s o AL B0 B AN,

the crude feed having, per gram of crude feed, a total Ni/V/Fe content of at least 0.00002
grams, and a sulfur content of at least 0.0001 grams of sulfur, and at least one of the

catalysts comprising one or more metals from Column 6 of the Periodic Table, one or
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determ ned by ASTM Met hod D4294. The invention al so
provi des a nmet hod of producing a crude product,
W@ 0up/06d8Ng: contacting a crude feed with one BCT/IBI084/042125
catal ysts to produce a total product that includes the
. : i e '
B e R e SO RrRLO B S PePodig e, r mixtures
thesenfparids¢ontyoiing contagtngcalditadns snat thht the ktusle pfodmwathasra total

BB PR G: o B S8R PR B Bl RE SAE HheBi e e
prédief 8Rfa sulfifcslistd dr 70ad oNAithdsul AR CofteRBI e &Hl8l Eeed, wherein
feed, a total content of alkali netal, and

NijV/Kecomerids ahderenmined bnASEVAMedwidIS T8, andyamiue catprtds as

f A00 , and a residue content of at
de gg%{edb??\%l‘rl\ggetggépggﬁgﬁe’ and at | east one of the
cat dihy stenfOnpIsd pidvidednan@hod®f ol®iigd $ cifude Frdalkt) @BmPrising:

of the Periodic Table, one or nore conpounds of one or
copigsting retrafie feed avithcieprmae satalyps tppiodsen Bt preduchthat includes
; L | 0
o P Eh AR B BRIEL S P AORDARE PSS 0 g 0101 M,
theandefetd obmptisiag bndret @mbre dlcdi rabtkbdaltn f ers dhmortorganid ficids, one
nmetal salts of organic_acids of at post, 90% of the
or EF helinsreasticarin %ﬁ‘gf af onepdneP RAIANHACEy PHIEYEE thepgpf, the
crdfRtrald }%@ir%? pé}f%%gﬁ@'lﬂe%écﬁjé 1t doRRnf oYL ﬁlggd, aﬁlat%hkgline-

crude product ‘has a residué content of 70-130%0
cartlegictilion owtrl ealts of orgdrac eciddef #t dendt 0.60Q0 lvgreme,i and @ondidurt content

f. al kal i tal,.and al kaline-earth netal, in.npetal
of et O raTg abresiclf vl o Bt aR Ui bl iediaasie g anore
mdadls BBy CAl0hnIES tHbPeeUIE TBle, ched? nflRé 86APAERs BY o AT Mhore
Met hod D5307. The invention al so provides a nethod of

maigly o Gojuendy efdbe Benetlie Table.ovprikgiresthereof rnd eonirplidng

f L W re gat.al to prod a
cof 1 SRBSlt A Ry0R L BL BBt Bl DuB R gy o
alkalige-edrtii@etal, @l tietal issltstoflor ghimi Cadid xdfuak erost 9R% 0@ Beasddtent of alkali
MPa the crude feed havi nﬂgcg per gram of cru

0.101 , , ! de
metaleqnd aiiqligsicgitl med isapetgsaliy of arganic acids grthpgruge feed, the crude
' , AR :
e P k8L O AVLTE (R k8t ot an
whersipedarsém gf elireli aretaiparel aletlimb ®afth aretdCohunatalGah$ of drganic acids is

Periadig T e re conpounds of one or .nore
o figaecd boasat M o1 e FrRBt et & deygtminied by ASTM
Méthad s gy t hereof ; and controlling contacting

condi tions such that the crude product has a total
Ni / VhEamventiorealso pfovidtes posth@ioshpodducing aNirid producntemprising:

coflb U5 5ot FEBPED bSe 4B SEHE A0 BBl
thedf @edb profes i Yhd-erua® piodnét ib & liasiddekar8hiETedMmASETM MPa,
Met hod D5708, and residue content is as determined b

thesrig foed hednopeogranTifecridpieed. iagasidweseontand of etdeash0.1 grgms of
o : ; P GEBER
e R PP B B URE) eBRIRIL TP arge

catplyod deRpAsih@bad oPmetattalsHaim Coliinde sf the@Peibgidable, one or
product, wherein the crude product is a |liquid mxture

moge compayedantions, orgnompmestals fenceoymniteeidhe Bendia i Aee.amanixtures
theg{:of;ggglﬂecgﬁ!églﬁké cgﬁta@tkngsc%lnaﬁio% s St thd Qu&e Bfogﬁ&lh%s a total

Ni/V/Fe content of at most 90% of the Ni/V/Fe content of the crude feed and the crude

product has a residue content of 70-130% of the residue content of the crude feed, wherein
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or nore al kaline-earth netal salts of one or nore

organi c acids, or mxtures thereof, the crude feed
W(blaﬁﬂ'b'mgslssper gram of crude feed, a vacuum gas BPCT/US2004/042125

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

NI/W ([Qﬁl‘ ofs £|dié€éhh1rf5@tb§lAsmqu@tlh5§b5‘7§8 SR kbRt (%Jnten't % as

ts of organi ¢ acids of 0.0001 grans, a
detémasd:dlmjnASEMlvhdloddbiﬂQ?sts conpri ses one or nore
s.fraom Colunm 6 of the Periodic Tabl one .or
SRS OuE BRI R erae ik forprising
conttaﬁ:%ng @lchidi feedlWHth Bne 68F mBte<da] ffis fo1R6@Rk a t8AUproduct that includes
controlling contacting conditions such that the crude

thegrusidprodush svherain thel credmpreduct af a hgwd muixwee af 25 *%4mand 0.101 MPa,

o A TS e B S AP ics,ome
or iabiealltAlige Rafth efid kalts of dhe B8 hidhre 5:@khis a0ids ergﬂlmlﬁeﬁthbﬁsf the

in the crude feed, and the crude product has a
cruge fred heviag, Do 21 0f eude fredyaacosrass olldf VERE) ew&a@ of at least

0.1l S5 GERERo. 9 AR AED AP 457 st o

orgahikakideef €800 hgrmisahnd dtrieayedied ofyhd tatalgsts ooigarises oneiodmore
is as determ ned by ASTM Met hod D13 18. The i nvention

meglsEopaiiaes of UireRanisaicot i GBBeT g EnRE P RRicar more

me&m#;xh%cﬁ&nn %Q)@‘ﬂ%c}“érfb%@r e?d’le‘f‘ A8 nfi@rbsWhdrBo O REd WntiHRir

catalysts to produce a tot product that includes t

 contaatitig cpnditions suchviter éiercrodeeprodund bapa tadal contiest ef alkaqundtal and

xture at 25 0C 0..101 MPa,.t 0 havi .
alkghe-G St G el T OEepbaidsig! AUPRS TDSh L CoMeRior okl
mel® 38t 2800 0HRME, in ANehl 3aMFED GrRIMi @i d O B cluBd$dedOant the
grams, and at | east one of the catalysts conprises one

crude proguet hae 8 GOfcppienGal 103056 of theHEGPepnisas of treprude feed,

one o} ds of,,0n
o5 R ERIBRRD 6y P TSy ot
me@ilChnd Altalifeé- barﬂgméﬁﬂﬂ,tlﬁ @i dtd] GalensTtirgandiacidis las tbaiminbeé by ASTM

crude roduct has a total N /V/Fe content of at nost
}318he Ni/V/ Fe content of the crude feed, and the

ggﬁ ﬁe Vg ﬂ%ﬁhal dggn%ﬂ%ed}'ﬁpr&fum %%]%gnt}gfodﬁgeco\[xgﬁsing:

corﬂﬁttﬁgm dﬁﬁﬁ: feyd ASH[MnB/bi‘ hod: E630sts togprddide/a\Mbtabprodntiehat includes
is ned by A thod D5708. The ntj

thegp N T Rt bk et A LRV

the%?ﬁﬁ%rfeéd Hﬁnn g &g:rt?de%é’cg 8 tBﬁ?ﬁl/W/Fé%o%%t 8f atTB4s€0.00002

catal ysts to uce a total product that includes the
gragrsyiaiel @Véﬁdhcnn,temné piciemst tOHegr@msLdﬂeldpt ledsicme jof the datadjystticomprises
m xture at, 25 0 nd 0.101 MPa,. crude feed
ong BriBPan g SRet GPRD GoLRR e ofie Aot & i gpmpgpnds of one
or Hi@feem%ﬁ%n@ CRRINGS 6 0P R WeridBicea8lck 8t inp@nRa tHefe oA controlling
salts of one or nore organic acids, or mixtures

cortthéme@bndlamls ik thnt theecrfidecierofiastibage tod ANIGY/Amcentert efdé most

o073 b <toraT A cRlasdhlf odd BRI s aOQucontent of

70-QB 0%t of RS GPedH bf tHedide fBEW] vitierdi@¥TO onrgefis ddetermined by
catal ysts i s obtai nabl e by: conbj ni ng a_s i

t
ASTAG MEhaRoP S (o MU B ot fpaleBrmied bpek s e detiod DS 708,
Tab;ﬁ%orf ngtlgr%algoﬁr%vfd%gg r?r%glgjﬁlco _Pa(g({ﬁ%m%ra i€ 1'335@[' Comprising:

fro the Srem X ur es
coﬁtﬁtﬂfn@@fcrﬁdb feeddith@na of Aload yRilyNs Roptoduse,a taatipfodned thg includes
the
the crude product, wherein the crude product is a liquid mixture at 25 °C and 0.101 MPa,

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

wa@2aosopasat ure bel ow 400 0C, and control | i ng cPOI/AS1004101#2125
condi tions such that the crude product has a total

or n%o?? Bﬁg Earﬁ'l 1#3%1 sal€ bRbne MHoR! dr@ddid gci@alok hikRted|thertd¥, and

organi c acids of at nost 90% of the
the crodé fetl haf/mgj pealgrannef afude faed, atokel icpnieneefraliflivretal. and plkaline-

carthpsial i Ak 9ite ShA RN R 4P b REetaPest 000081 $prgthar foagt one of the
catagﬁ%ﬁsails oblafhaBR c&ﬁbiﬁngﬁ] 1 WheARith Gl #3ndrs netedle fivim@dlumn 6 of

ASTM Met hod D1318 nventi on al so FOVI def
the Heude@wlemm @havg Compewds of prrieicoregBeals; ik olumn 6 of the

peIRLEEH BB Rl PO R5 uAbe i ne

cataﬂ’is@ gg Gbati Bédrsdrite 116y datiey o the glreseBicetof] dng i ehone sulfire
C and 0.101 MPa, the crude feed hav) 15
congmang ccbmpmumlé at sempem s bEIOVHOL I Gand SARERHING potpcting

conflglogg §1é qge %r'{ﬁgﬁro nggtqla@ta bRt gf 8{(211?1 RR L alndl YisdiiSe-earth

a support one or nore
metdE fhRtal &zﬂfﬁl dﬁ@kgali’m: aﬁnd:sfoftahmoﬁie%% df the Tablest ofmilaliometal, and
nore conpounds of_ one ?r noy e tal,s fr

alkaline B PR CITTRBF ESALD P FREEGREL h P 651 Ao pr b ghtent of
alk%g}é][@f%f%hg RIGHHL-SQ% meRf ih Ml R8ld dTRreA@hd&d is ¥termined by

he“cat al yst precursor in the presence of one
ASTM Metldddl¥18r cont ai ni ng conpounds at a tenperature

bel ow 400 0C;, .and c nt r ol act i n 0 o)

e R e iRl S Tag Ry b RS e R P Tl Pk Whnprising
contf gg atcrlﬂfe 8dd WRE bnO8mete dahgyN fo\irbduce thb‘@l’lprodﬁcttt]‘m includes

cru feed, wherein Ni/V/Fe content is as determ ne

the bmdA$TMuVBMM®§mud€m@du¢ﬁ%ﬁhhﬂl@ﬁ K EEe Hrov ey %?01 MPa,

osition ha |n e
N
graﬁlsbﬁid 4t ehst ARG 1B Sdraliuts draibetioee n:oﬁﬁmﬁﬁ.‘g anapmnwmlcone or

at 0.101 MPa; at |east O. OO%{ﬁ%rarrB of h rocarb%ns
moyg mptaks fbnmqqhgnm éﬁééﬂe&’eﬂomc 1% A% % REE LoD ¢ or more

meﬁéo 9SG AuBn k¢ r oﬁﬁ Teﬁﬁé tor thiO@desIRBBIF t8froduce a catalyst

oca ons w t range distribution between

preddifo) end@ AGmB e Gatatysﬂb)ﬂ_ﬁ)éhtlwgahe atedysy peatiespr inihe p@sence of one
grans, but |l ess than 0, 01 grarrs of .one

or @gfeaqu;fgf go%@mn@,cgmp@pnc@reﬁ & erﬁp%@tﬁ{:et bequﬁ gf)ﬁ) g@e?'ﬂ coHtrolhng
corﬁgéﬂlgi%ﬁeﬁltlgﬁssmﬁh G AR &le'ﬁﬁﬁéﬂﬁdt ®As A &)tétl'Ni/V Felcofleaid ik most

| east granms of sulfur, as
90%eife]nafﬁ\IdWFeb;anﬁTM ﬂhbtcmsﬂd fmlz oeherein NI/¥AEs capient i agfigtermined

of et erm ned by ASTM Met hod D5307, and the
byééﬂ@%%ﬁﬂf%%ﬁﬁagga wei ght ratio of MCR content to C5

asphgl {RRG{FARS ?ﬂ?)twcﬁg adtude@8fipoditidn haieg, @en gielof crude

content is as determ ned by ASTM Met hod D4530, and C

cormpqHitior: eheest@ditlegrems of b@rm@mm&ww inGrAveR/EiskiRytion

D200 he .i,nye
betﬁ‘F’S’a éé {5 g2§¥ Q@Lﬁ gﬁggb@? R c%%{rspt ?)f‘OZ)Il aﬁagzﬁﬁ% Qﬂgyon : adg&:laﬁbons with a
boﬁﬁ%‘i‘ﬁ@e@ﬁﬁn%ﬁcﬁh HRRecd 2600 Caandaal it 9. 1100 NiPaciti lmste() 001 grams

Eroduct that includes o o

of hydrocarbons with a boiling range distribution between 320 °C and 650 °C at 0.101
MPa; and greater than 0 grams, but less than 0.01 grams of one or more catalysts per gram
of crude product.

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

at least 0.01 grams of sulfur, as determined by ASTM Method D4294; at least 0.2 grams of

20



10

15

20

25

30

t he crude product, wherein the crude product is

condensable at 25 0C and 0. 101 MPa, the crude feed a
woRsoerisent of at | east 0.001 grams per gram PET/TR200€042125

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

. " i i i b .
res@%ﬁ, Sﬁg&gﬁ%\*&? R? AIRR Vidthdd Db?@?) End@thePhosEibAhSs 4 ﬁv@%’t ratio

e Periodic Table, one or nore conpound
of M€ Rawostent tor@y asphalteakscdntarolel leash 1 6, pherehieMedt pontpnt is as

detgsmine oS TAMAER 1507 Rl Gl RuPURRHE Gribef ¥ & depmined by
Asﬁﬁf@e&r%ammwrsor in the presence of one or nore
Su

fur containing conpounds at a tenperature bel ow 500,
0C; Tlznidversionragdol prayidepmmgthor 9f ProsHemgidsiidesRieugtomprising:

t he crud odu h % .of
conbi i g R o e B Pl At
the lcfud@ prétRice ieras tHeyerd@ bt roebnBéisable aTBE °C aue 0t10dMPa, the
al so provides a nethod of froducin a crud r odugt
crudofved RMRB:copisht aicetisrg! GORT BRESRELHR) PFTifRelo61 Jig ableast one
at al.yst . e . | '
or G LB ARG e el BpBaeh ety o s e
Co@noeashb Periadic IabRComd rork @dmpBandstolfiene punierd meldlsgrom

Cokiguns obiha Parioie dablegaomuenbefial dp yEfbofa G utfr and
fo@g‘é&gg ?%%%% %&Pnﬁwﬂerba@alﬁ g{eﬁﬁrSQPiBQhéj R88Hc8 lof bfle & more sulfur

0 180 A~ w at | east 60% of the,
cortaihiak compbendsal apempsature behev 500 8Csandecogirelingsaniaeiing

havi d t i t hi 5 A of '
B S e Al BRI L
cori&lt OF eS8l dse LHVRE-AYR MOR cBHiZHEs agiidteinéd BY ASTY Method

contacting conditions such that the crude product has

D483MCR of at nost 90% of the MCR of the crude feed,

wh [ R d - 0 -
T -SSR T DR
co&tingladFudy fe6 @ WRBSINk i Mioratatalpsts to0profucegr tatab pofduct that includes

oxygen, as determ ned by ASTM Met hod E385;  at st

the@ra@Bprgdugisviseiadhy grnde gt FHURRHDE A AS B O) MPa, the
24 indlbee datl

RT3 9% b e 0O ETB GBI r88c, fod t s n
of PeR¥ialigs Havihpudere siap dstritiution mathi mgq:diplepmgrdamn@{er in a range from

onposi tion: at most Q.004 gra of. oxyge as ...
70 GO ety TR st ciote BBt ot e b Lg% g disbution
haﬁﬂ%%lﬂgrre ASmEet RriNerA RY 1RSIMiNehhe did¥A94whalei Bt size

ans of basic nitrogen, as determ ned by ASTM
disivitiutiod iD28BEsrmaned tead STHI Method id282; gndsiogiyelling contacting

asdet er i ned by ASTM od 7 ..and id
B T T T e
feeﬁ?@fﬂereﬂ‘l@[dﬂ%%@ﬁle@ﬂnﬁﬂeé By HITWI le&h@l DASBIE conposi ti on

aving, per gramof conposition: at |east 0.001 grans ..
of ik finventions alde pravides adrusie CASIPRFINER REWNEEY grany p1 composition:

| 2 f i _ q .
ot oe o g O Bnep & iy GRS RiRE R RAs ot Hhost 0.003
ordnid bosulil, MEReteAhined by WS TEE MahdEDY 296 and aritas 0.3oframs of residue,

east 1.5, and the conposition having
as determined by ASTM Method D5307.

The invention also provides a crude composition having, per gram of composition:
at most 0.004 grams of oxygen, as determined by ASTM Method E385; at most 0.003"
grams of sulfur, as determined by ASTM Method D4294; at most 0.04 grams of basic
nitrogen, as determined by ASTM Method D2896; at least 0.2 grams of residue, as
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a TAN of at nost 0.5, wherein TAN is as determ ned by
ASTM Met hod D664, weight of MCRis as determ ned by
weIbsodsashod D4530, and wei ght of C5 asphal t eneCT/US2084/042125
determ ned by ASTM Met hod D2007. In sone enbodi nents,
detélﬁﬁnéd‘%;ﬁﬂgﬂrggwﬁh%‘a SR S8 Bthe tBmPETRNRAS OTAW Gttt o8t 0.5, as
or nore o e nethods or conpositions according to
detérfdnédiveASTVhMetrodde6ddeed t hat: (a) has not been

treated in.a refiner distilled... e} N

o SThE Taericpy oV p G punfd s AL e, ROk lobosition:
at 18R0Y 80 graAAbishRuL by deeintiaed Bpa SaM Madlsdd D4B4g aalesst@f2 grams

such components per gram of crude feed; (c) conprises .
ofﬂayidu@@adﬁ@nsmeébpdr&ﬁ%\é MeshodiRP 247 B Ehe cUpgsItion Gaying gaveight

di Lhution bel ow,1 0 L L . .
rop R OB o PR TR ng e Tesbo TR R S DR S osigp havine
a TMRAoT & nhssk DisSNGheRBUEANI is b ildreinined be ASEd MRAI A6 6 dveight of

300 0OC at 0.101 MPa, a boiling range. isgribuﬁ%gn .
MGRisnsaltesnmed byl Modebed &80 79 1t OF frg 28PHRBPRISAYS

range, di | | en 400 OC and 650 OC at 0.101
de"f%)%l;ge?@)f i‘?gﬁ%%l?&gﬁgér%f crude feed, at least: 0.001

gr alsopde dysidimantoahs itvawtiorgalso povidesgn camyimation with one or

di stribution below 100 C at .0.101 MPa, ..0. 001 a f
o o be A1eBNS Oh SUMRRHPTSGEFTARERa M5 igpy BT foRd that: (@ has
noﬁ@e Wﬁ%{i’te% 002 RERAA d&BHe D endor BadibhalWdistiledQB) BisastEpohents

rocarbons havi’aig a boiling range distribution
havieg weaibo? AOMBE zbose 300d0E: arude feed happideash OFoarags AhEUCH

hydr ocar bons havi ng.a.boiling.ra ' i | . .
comBOHRE P ST R0 SHE 556 G- apited B pBisBbs, B8hHER of which bave:
a bANAEae IMALQEH RN 108YC Y020 DB, BYolliaggenge distribution

di stributi on between 400 0C and 650 0C. at_ 0,101 MPa; o
beirespn A °@ afAROGTC at 0.1 8hMPaga poiligg ranggkistpbugiondietygpn200-°C and
30@%8%ﬁp{1@§&}gab§ obflint Jandd: dhsiliButfch belredh Dot@: g 4dp>da%.101

I "rng=poi east 0C at 0.101

MPMPand 6 B)iliee FRideshSribittdoserwaeanid0i *Crandréd 0i°Caat 0. 10H)MRBa(d) has,

at | east 0.00002 grans of total N /V/Fe per ggr .of
pecgrgaeoffcads: feic}, it ]@éﬁp@.pgbgragm 02 é}ygm(:?rjoo ving'a g(gllxpg range
dis?fé@%{%ﬁ &%0%%@29 95 (9‘15019&%*3'80.161 Stk 1P8ocbam Rfvisy ABsling

east 01 grans of VGO per gram of
rarle\digribieie; betvidendH0RC dnd@90 °0.at 0g0AMPa10.00d drane opleydrocarbons

haiiparRgOHBOREe F OB AT S R SRSt iy QPB.001 grams

i g di i6f beMveen 3bk et ang46@PC At 0.101
of ﬁgi&g%{%gﬁﬁ I%Vg{fgg%zﬂlﬁné‘ﬁﬂngé dis@iMati e

e or nore organic acids, or_ mxtures .
MPhend 6001 eymeaitpdiasesbons hiving & beitiagzinge dgributipn hefween 400 °C

oS00 e RSN Uy S BRI 1241 LEERS R s e o 03
to D04 BY B lok O BI53 2] BEOM @l bbiling oIt DRkt lexst 200 PC an@101 MPa;
or nore of the methods or conpositions accordin

to, ..
(g} ¢renpiriseenickelnvanedivereardsisen; (aias atleaw 0410983 lgéanbsyogf total Ni/V/Fe

) A : _
o BRSSPI RSl 4 15 e
sul fOVER ok ofbiBibe Bledy (k) @Ss atileasc0.001 paiisauf WEOpeopanoof crude feed;

nore of the nethods or conpositions %izéidin .to the
(Dibay erleasf, 1 grame ohERgidye PebsrREafichgledetd: (e CPaBrseRioxpeen

cooﬁgr}iﬁ%léig%{)ﬁaéﬁ%}rsggé $he of ol ALHER AL LR oRE BCMbEe drBAMic acids,
one or more alkaline-earth metal salts of one or more organic acids, or mixtures thereof;
(0) comprises at least one zinc salt of an organic acid; and/or (p) comprises at least one

arsenic salt of an organic acid.
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product in which the crude feed and crude product both
have a C5 asphaltenes content and a MCR content, and:
w@ a)0sa6H8m of a crude feed C5 asphal t enes contBOL/USIVA4/042125
crude feed MCR content is S, a sumof a crude product
C5 aspfiad LABEANRAR! @B ﬁn@ﬁéo@a@& gﬂﬁld%% Oiﬁlé%hbMﬁﬁoﬁ %{hed}k or
is S, and contactlng conditionS are controlled such
mOtrfhaf themeitlgodstor rompog@ausekc@dingrid tlor ingéntionherudo feed ¢hat gy

o GRRBRER OTShd S vl s e

C 0 nhﬁéﬁm@émbcﬁtﬁnﬁﬁt@ e RIVREIEH alk piovids) iat@bida@th With dif or
or 1.3 to 1.9. In sone enbodlnents the i nvention

mog§ @%the msihagis O cpmpesidIsRgeqrdingp the iskention, srmethodfofchetacting a
tg&g%nﬁ) b W@é'c&fa&ﬁfs Ctﬁ %?%O(félg%y gcgt'élo r‘bﬁ\?ct ALy %{yiucpes E}ée) crude

gen source en source

pro@astaﬁ wehiick the ch;dérfegmdgﬁﬁde frodudtbbhanes: a((l})asﬂ)hﬂﬂahes content and

hydr ocar bons; ( as; and/or (f) mxtures
a M‘ﬁ%&eaﬁem, Pafis(%@esw AFmenfeed Gssphaliaer Gogipnhprcherude feed MCR
corftRYs g,eassunlx Br £ ORRE ﬁ}d'ugtrbswél gﬂ%}?e?lgs ?(;ntv%}ﬁ fid 9F rlfdlg%roduct MCR

met hods or conposi |ons acc &5 Aventiron,
conteithol’, ahd cartbanigicogdiiony ardeoﬁtﬁdtbdvmblhthanﬁ’ Bt nms1e99% of S;

sts to rod ce a total t_that .incluyde the

anfipi Bu lﬁr%&@e{l fors e iraes Febdn S R EaveRT R M
coftQRt iR ed HAdZABBudtRAh Os BB esCBHRhESE thO cRBe Bf(fd%@toirs ‘ﬁ) a range

facility. In sone enbodinents, the 1nvention al so
ﬁnprb@ﬁ@é@ of h3 ¢whdBi nation with one or nore of the

ods or ons accor,din t.he | tion
ot Hosne b heRt e s RiaRirn i Sorbinabin Phnshs o
mo‘ff’dr oinfﬁé eneftdda oy srfpdsitidRcEir8mens thedhvéhtidasSa RRFO&M Rurce, in
dr ogen source and controlling contactlng conditi ons

Wh he hydrpgen spreg ip:dp) grsefusa(t) hydiogen Bgsd (cag@qihmuf@élghb
800 | cubi
hydrBBu b s Sl RO BT 700 B0 et o ot

cr uﬁem‘n&ednb(mma@tts Stle Wivehtia@nas®proiies, ifkotmbmation with one or
cat ysts (b) t he sel ected _rate of net. hydro
moEFp‘i’fin%% medhads RF FIPPREFIQR ageprgingdo Hlegavqmlsn, fgﬂed & coftacting a
f
crulﬁg' ?eéegc fiP e t ('éi%%?t& e@)s? ggﬁufzé fotlpr A{ifl‘.@ ﬂ@gg‘lgﬂﬂ%%‘é crude
produd, Wlirmd:lnttlhﬁecrhghjfee@ encongrctekan asoh’msmg dvenn tlzen issomomndoupfed to an
ff% i%gqn upt ake that will cause substantial phase
oloratt¥n bet ween the crude feed and the total
Pr OtHselm b bMImERB HBE Invehithn élglf-‘pr%@id%g 68 domBingti with one or
hydrogen uptake is in a ran e from 1-30 or 1-80 nornal
mow&ﬁ tbe m@ﬂmds oncommntiwld raqg:e ing @Uﬁ@en‘ff@tlon,mcthnéﬂ@ﬁ cofiprises

corffiiGe FRE bR st imBEERsPeRTn ot o ds

hydre@esit sobfrelind coftfolBhg 8®dctid@ cBnditiond s)ucB thdf (k) &katio of a gaseous
i (gr essure of thewg:as and/ or the hydrogen source is
y

@gﬁnr@um@do theraradp feehisde airprge figh SBWawrmel qubiy meters of gaseous
hyq“rg%% sg)ﬁ{] Etﬁné Phefr of‘ ?Je‘a@f)é@ﬁég %G dnea { mr? Hgthe catalysts;

[y Space ve g gas and

(b) iyeketigasd rS’@Lﬁf@et hﬁlrd)g&n&lptﬁe gieccfnh@m:@bﬂ v&@hrig alpar@lGressure of
total pressure of the gas and/or the hydrogen source

thejhydjogem squapr; é)rthe mthbhw@ogwakptaé@)ls :awh M crigepigguct has
TARY] §s tfl{](F ytﬂ‘[t %qgrf(ﬁ&ééh%ﬁta!kg 1§ llgssathgﬂ hE %blﬁ)rﬂ of Iﬂ%roggn uptake

Coun
that will cause substantial phase separation between the crude feed and the total product

during contact; (d) the selected rate of hydrogen uptake is in a range from 1-30 or 1-80

normal cubic meters of the hydrogen source per cubic meter of crude feed; (e) the liquid
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- of gewrpe peids inctbacuieiferd

the crude feed; (i) the crude product has a H C of
70-130% of a H C of the crude feed; (j) hydrogen
waipioakesiBy t he crude feed is at nost 80 and/ or PETIUS2004/042125
range from1- 80 or 1-50 normal cubic neters of
e -1
b ST ST R PR B B g L g Ey ' or
at mmsﬂo 50%f) @ parial pmsstuel@kh@gastdmd/dmlthe\lﬁﬁbommpem ipfontioted

crude feed; (1)the cr roduct has a_.su 0
cur PRtae 505, 0t & BUTEIORURPERESIRMT B meB R heU 500 ek el lquid
1
S e iy gt
andftetelipregmire ofibe @auasl/pnibelbydrogenssoarseds ity engo ﬁloefht 00 MPa; (h)

70- 00/ 0 the residu
a g b 88 nd P fhectydhcten et B3hAREEN [Rhis Shultdfio a ow o
the CRITEFELd; Off) tHBREFHdORWdud had®ENC 6090- lat)"/JﬁiSatH@é}ﬁthabnﬂeﬂed )
40% or at nost 10% of the oxg gen content of the crude
g

hydyegen; uptake byriae erde éegrivefurest §8and(or by arangofreent- &or 1-50
norfil B FRLGH o 0o P B L Blt ot B et By Ghagfllfes nes o

totaﬂnNiN /£ YortbntidTat st B, adfnoal 30, ornie trilst 1026 df the Ni/V/Fe content
kal i ne-earth net al in metal salts of '

i d
of thﬁ crue feads b theasele Rreguch has a sl fre comtentf TBri3e preill 20% of the
sulfl!ﬁJ Eégﬁ&%tﬁg%@&{ﬁi@ﬁed' @%)QEe &ﬁg@brsohggb ha% a)Vérbecoﬁ{erj@f 70 130% or

viscosity at at nost
90- ﬂm@% 0B @2 VGO amntamdsf thi @Pedeffeddy én)ihs cmde pyodutt ltdsa rcsndmbecontent

of ngf&%ﬁt r g(g 1%600 8 é}; %‘Fltdgg C&E%Jn é’,f @Qﬂo(‘?r gg%feggf{g?&eéglléde product has
an 5)%%@11 c@ﬁl@ﬁtcﬁf rkdst 96NCatGhod 909, BOMESt J085 aBmbAMO9S, Rlat most 10%

most 90% at nost 50% % at nmost 30% at’ nost 20% or at

- of the sxyg‘m%)n‘@ht oihtée Taile ddedt (10 ther erdde productdas A detali gongent of alkali

meld 08 BBt hbrkd 1o St Pt pealf P tab A o

50% Odtt st D(E%\Mf&l’fé @AEnOBE ATRAIEmEfal t2he ali@lineds iometal, in metal salts
conpositions according to the i nvention, a net hod t hat
) erfrulug abtho e fose d anr%actmg: is at
t i t t 0
leaﬁqféé%ﬁécﬁﬁ?gn?ﬂ%éﬁ%r P ool b0 lost 50%,or
at rEesP O‘M{Iﬁﬁhd: mswsutgz lof tHeadyude feahhtéh?t8 I, (sehe cﬁudd pordyaihas an API

cra i ALA0  HOR AN ) GEY 0 SR LR APUGH feb At hheGrude et has a
TARKAGE thd gPﬁQ“}% nﬁ Rdst 50%, SHEE 369E% mb&) 0%, ok ﬁtar'ﬁbstQQ% of the

conpoun e organi ¢ oxygen contai ni ng conpounds
TAchvfrthe sege feedend/or swd tangé franc@PGbioy.5.00.8ktod).2(@)0.Gxto 0.1.

e e SO e B B SED SR o
moF@éfQHé( Wettfoddet Bompdhltick abRAdihg M81heGRERABAG BEthb hat comprises
organi ¢ oxygen contai ni ng conpounds conPrlses an

congddtiap iarveudsafieehwith oag osubre @talrssts:mdﬂﬁmb lingsenigctigegonditions to
at | east ound of the organ (oo n.C ta| n
redis IS S8 SRR dog e vrabdfing SPRB Y WS O Xoliehfor
selé@ﬂ&!’cﬁgﬁhﬁ: e g@t@h’l QREY ik SRIBcANRiCR thalBieteri®s @rodudt hedmn oxygen
lum 12 of the Periodic Table; (f) the crude product

corﬁqg ofatoasteRpo @Ethn @ﬁygﬁaw@@wm ofghe emelaifesdint) ot lsastioae compound
of tﬁs ﬁpgcag}cbo&ﬁeril gorgegﬁ{nglcro]{nlga las clgmprlsgst eﬁll%tapg t of a ctaﬁboxyhc acid;

SPgRRPE echpounds

(c) &f legk& ohe edmnpandll ¢Trthd Gpadit ok ggdtcoartning cd)rhﬁot@ﬂdy gémprises an
cont ai ni_ ng_conpounds in the crude feed or| I nates, from

alkﬁlamﬁqi st ef mear 0>@ih<3r@éﬁ1, thablsnstiane cemrpEhPTibe eregaigioxygen

containing compounds comprises an alkaline-earth metal salt of a carboxylic acid; (e) at
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oxygen conpounds. In sone enbodi nents, the invention
al so provides, in conbination with one or nore of the
Woretso68or conposi tions according to the i nveRCT/UAZ0048042125
nmet hod that conprises contacting a crude feed with one
stes f
TR GRS, o B WV o i Lol amosl st
a cdrbasslic 1ae1Kftpwhalteur the feeitdl cogiribgs anoor A mgtaéft fromsealome 12 of the

th nt act i ng ndi ti,0ns
Perog FiF:CH T A RERIEHES e BT BT R gupigi g cgeanie
con'poOuﬁHs bLAMosB QO%Qf iRt 8fmdrearb&s iR G osRIHIRE bﬂgﬁ@lc
tenperature; (b) the crude feed is _contacted wth
contipetindgyierthe trude féads andiguiizdatd past preriethe X Bz containipg cprapounds

h en_u c 0

in e srfes SE0PEeRPETT PR SRESLAE e Slhe B cining grganic

oxys8n 06mb &mrs than the tenperature of t he second upt ake

condi t1on; d% the crude feed is contacted with at

| eaIent sogveengfodiments.dbainyentionalsoproyides, 1 eoppbingtion }-ffl‘fh one or

wed.,b t

o BT SO s Ry PR I RMER S e o 0 o
cottddtiap aGantedeéd withibaepematesatalysss mtwhioks:t(aP0© cOdel fembts contacted

t han t he. second contactjng tenpera dro
withgsleps oge ﬁéﬂ@tcg@lmqt@g’lr@%ﬁma%%%f‘g 0 &?dﬁ?}’ é&%ﬁ%ﬂié second -
ten{é) e:{r@ttﬁg c@rﬂﬁﬁtﬂ% c%ﬁ@ihréﬁﬁt drBYontf¥ltdisheh SanREH:étR8ntacting

jons are cont [ ed such that the crude
tenfpeeﬁuram alesst ab °Cdawstr tharpibe s¢cond obntattingiemperatuse (b) the crude

LSk S A e FR P SO ] bghcon

i {fallel doBliitioAl ARt tdnfPerBurd df tHY filsed tgtmmclmo@dy@ttleast 30
hy(%%e \A‘Tﬁgr gl r? tlhe initi aleﬁxg{eud% pr oduct hpas a TAN of at

°C ostr t@00the tenuprzatTrofdhe sehendyniake Gosditionatrd theorpdeciepd iy

. corg%qi?d;'wg 1@ ]%a%loBF 8ﬁﬁj§tcp {agyrﬁ ds att gi?gt tc%rgf?{gﬁ?@ﬂ) 0%8 %g%ﬁﬁtactmg ata .

secdAS tenpbituef aif theRshtadffp hditibas dv ANoﬁiﬁolldal&uc]m thalt e first
crude pr oduct ; @g) contacting is perfor

corgacamlgé@mb@raturew Brost 209)°Clonentin fy jesoy ?@&Cﬁﬁa terppeggiure; (d)
hy r8§ geri%?zﬂeci g% &Ynta@uﬁ t(Ebert\ (gé!z‘ﬁ a8 8rdnerated during

an a I t1ona subsequent to
coxﬁ@cﬂingglénd/ﬂhé boiithetimprunditionoare alsatcahtysliest such fhad the ayude feed

f th | d
YT JEborgop g B e BEr i PHO AR B B TP Tpdith o
ﬁrstttgﬁ R ORE @&ﬁly@f{] afld ENAL LS B 1 ﬁﬁ%ﬁ'&% féétpﬁﬁﬂt‘k@ firstic@talyst forms an

act Wt e vanadi um catal yst; (k) hydrogen is

initiglneudatieodat, aadrvetteesin theanitiahgradé prodndt-12e ag¥ef aicnest§0% of

f f. h [
oA S e SR DL g one
catﬁgrglt REhe Mk BraficBddl Wherdl the 2hadlesdduchhiseT ANagana@st 90%

gas and at | east aportion of the generated

of ﬂ;edmg @tﬁ thedntiat cwd@: pmdaet; i(axcontasting isaresioamed i agacked bed
0 d s ch t flo th
P PR e pb Bl b Bah Br bR ( gy ot
coht8&Hd M a8 2PN catigst &%@c&ﬁhﬁ@ doytheogeh the(one d:rlmﬁ)re catalysts
crude feed is contacted with a vanadium ca

(j)fone ot mpeaﬁethgmalerstama vangdisgueatnlysf apfl the %3%85 5 C@H@Fted with
an @géfglpifafl ﬁ@ ygl? in th %gerfcggggg) Ilrtiﬂrg%h c?ﬂ%]sfu%gecfl LR BTG with the

vahRHRE afalyisg (k)Shle&o de@ds bendtht@iCitlagwerin b Inarrgetﬂ‘mn d &faramal cubic
t enper at ur e; % gdro en gas is.gener atdegl h g
mqi@npgmqbpggmeﬁeh@ crude feed; (1) hydrogen is generated during the Contacting, the

crude feed is contacted with an additional catalyst in the presence of a gas and at least a
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crude feed is contacted with an additional catalyst,
and the contacting conditions are controlled such that
wo b@sackise i onal catal yst uptakes at | east a poPCT/082004/042125
t he generated hydrogen; and/or (o) the crude feed is
SEFe d [ t
pogﬂgecond tnlg%lter tS(?éee(?l %ﬁr?dﬁltg ﬁgﬁg(%ﬁ%agg? @ﬁgh%%%da?éoyc%hréﬂed such
tha radlogori the gasad i a1 diredtivmtththie camtana thedhpe phtherceudesfeat and a

o b e e P AR ok M P oty

at A QAP cRtue YRR Q8 bdel AR yAFEIP AT ARG S Eﬁslystract %@Eé&{d tefiperature,
met hod that conprises contacting a crude feed with one

and therpontaciig enn,dﬁtcms jare eomitroHed gugh thaiéhetﬁltsme;zgleratereas at least 30 °C

u ed_cat st _.and t ort. co
oGR8 SRl et O SR iR A ffeAhng, e
crud¢ifelel i 1s H&ﬂﬁ@édl wlilth%hladﬂl,tloﬁéﬂ datakiist 08 thd@neRting cOditibie are
cataly iS a supported , catalyst and the support is

comllﬁd@d( it the @ddﬁélph@@afabfst h@ake@@mﬂafsfs@eeoraﬂn adie igergiated
hyﬁ%ggljl yailg/(?& Ec%tther]?rgurig %H 815 @5? gcgntgz%t Cffwhﬁ %gdc‘?tﬁgﬁzﬁ catalyst at

a se@adtterpainte, tah@tleaioatayﬁﬁg cdrﬁhtains lagasint0l1&d yiehrthat the second

and/or (e). at |east one of the catalysts is in a fixed
terppegatyre ig prieastdd01q t he crude feed. In sone

embediSROE B MeAloRh das i

con oL BB A0 A RS hon vith cne
mare upihe inétivls oacempdsitignstavcondingi tovieninvenionaa rr&tﬂuddhatl’camprises

i ses.c ing a crude feed

e EadS Rl P oh st SEnuSE G il & el 4 sapportea
ca@BisPdndsthe Qippdrteliprit® AhmeAl @iy kijRadidntiRa, SHRARBMI K.,

catal yst or "bul k netal taiyst (a) conprises one or
znn@memmeq@l, magmasmncoxldm mixtupesahereh (Pethe oatalystliablsapported .

o5 A TES BT BRI ] P TRES PR L @ional cttys

thdt ReY 8Rh hedtdeattd st amﬁp@atafe Move 0@ piior tBtsulf@@sdtion; (d) a life of

0. 0001 ?rans from0.0001-0.6 grans, or fromQ. 001-0. 3
at lgag pe of the gaalysts lﬁéfrléa%t%)f@rafaﬂ@/ﬁf G iatilenst ame DB thefcagahests is in a

re conpounds of one or nore

ﬁxg@B&f&hﬁwﬁg? hﬁ%ﬂgbgé%gnof the Periodic Table, or

m xfw sm tihbodmbnts( thy imdenfon sles pvilesyin ROMmbimEba Mgth one or

fro rms 6- 10 of .t he Per,j odi c Table, one
moaeﬁg%\s 1hog 0B AAMBFSIURRHIREL0 fhegRYRmsionnhaetioddhagcomprises

coﬁt@@cmg%r d0gl feed W?ﬂh%ne QF n{BrX EdAISsts, el BWaSiQine olrfhle GRITRS lsS@S

one nore netals from Col unhs 7-10 of the Perio
supimiice catalyst ara bmbls metd nwolyﬁlcmxddhe suppoded m‘mlgstrmtballsmetal

catfl[yétr éagf%omgglfesﬁgé%r %Lqré gi%‘tﬂl.:l:s‘e pm létpng% elt)ﬂ? g}ﬁ%erlolélcef'able one
or ROk A MBher ntbr® Fktdls Boflf GETEmAS 5-107T tRY P& & Table, or
nmetals from Columms 7-10 of the Periodic Table, one or

mikigras theyeqfo(h des, pkr pram offcatabyss atbeas G0Gcgra@s) ftom §.0001-0.6

erey o d e & 2 & B e ot R TR G810 o Perodic

Taaer d)rfédir@ndlf@bblﬁ})mﬁm@ 0P bnéTBF RoRAABEM Tebin CH1LARE P10 BPhE Periodic
metals from Col unmms 5-6 of the Periodic Tabl e, or

Tablexerypisgresibewsof; (C)(@)mm@ﬁwnes@gn@ﬂ aneials fropeConas §-10 of the
Pe1f15c? or gg{a U o? cIre EQI‘Iel ae[ o ai%}or% m ﬁ%m ggié?m%sh éIO of the

5001 ON r om
Per1odlc Table, or mlxtures thereof, (d) comprises one or more metals from Columns 7-10

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

of the Periodic Table, or mixtures thereof; (e) has, per gram of catalyst, from 0.0001-0.6
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Periodic Table, or m xtures thereof; (h) has, per gram
of catalyst, at |east 0.0001 grans, from 0.0001-0.6
w@e@s®wes182 001- 0. 3 grans, 0.005-0.1 granms, or OPOLUS2008042125
grans of: one or nore netals from Colum 5 of the
graf?Rlor 9h0g-0T3 Qiaﬁls dINELeWr Bt %&Qgﬁ%ﬁﬂgﬁuﬁﬁls qnﬁ) Sth&PESodic
metals fromColum 5 of the Periodic Table, or
Tahie,mrxqroé:mqrﬁ wmmunde P orsoerpndrsasetalsdront Catwnsiyet Gipkthe Periodic

rom QL odi c_Tabl
Tt SRR B P mpRtds e r I BB Fo cARGfs 5ot e
PerRe¥id Tshle; bk enoré toribotindk 68 ohid @ 186ife; métdls ﬂchnmins@r @6¥ the
of cat al yst from 0.0001-0.6 grans, 0.001-0.3 grams
PergodipEatije.1or gnixtves thergal (e)ommyriesonst orghRIe dretalp ﬁ@%@lanm 5of
f | §F I
the Preﬁ%lge%l &n@ e &f m%l{é%ﬁ@?%{ll?re o) o};@?k ﬁ]oréé%zl%ba?rs{]frgﬁ o(feOthHIé 5 of the
PerR&iict Dabile, oTahxk&uesahemﬁ;(Mrlﬁs peheranbdf catdysteariust 6 680 bg@ms,
nor.e tals from Col um f the Perlodlf)gTabl

frogy L0010 aresy %83&&%@@80%58% Ingrms R0 1s00B gggms Of: one or
mo%% £l onkdie s %ffﬂe%!rll%dfgalbibﬁ oflé 81‘?11&6”60%0‘.19@ &%ne or more

per gram of catal yst 0001-0."6 grans or
metlOfdm CBugn and tlef Perode Tablayor mmluataltheréwfo@ Gohpmses bﬁe or

of th i odi c one, re conpounds of on .
mOFFo‘PEtaﬁ*efP §o°?%g€g rﬁ’?rlj?glcg‘? b!"’@n@arr SR RS 0 2 or mote
meMstheSo1iNe 6P ke ReModfOMHld, %?ﬁn)(t%{h%%é%%f O BasOperBAR of

compounds of vanadium or m xtures thereof nj

catelystpfrome00i] eke eranon 8.0 - Qﬁ)g@mo&ﬁ%ﬁdsgr@mS ). @¢ke108 gpams of
Onemg)l%%l{ejﬁlg%%t lg ToR oég u.fn%) S tﬁ? ;F (%g ?ﬁ%r %Q‘%%?(ﬁ{? rcor%&?nds of one

or BERRNhEER TP LY REENE! BT the PRrifdic MR, 60MPattasithetfof; (k) comprises
nol ybdenumy or m xtures thereof; grqlP has, per gram of

onq:@traorygnetalﬁ fiom Goloom. 1§ of the Beriodie TablerAng oy @s:re compounds of one
or ﬁgﬁlﬁetg% froip bxwm% tﬂ? %g?é%l??‘y ?lre;‘r(?ljc%ﬁ(g@?%@greof; (D has, per
grahwfg;ﬁlteﬁﬁst feome 08100 Oréegramiso 0100$-003 glatizgst @k, or @iore metals from

i xtures thereqf; (s) has, per gramof catalyst, fro
Cogtlﬂaoho of the fpripdic Sable;qneqs mie compowids of pae px Mgk rarfals from

il @ r

CoRIPRGHY Pefodt MO 5 MARLERbftL o] PS50 o
MOTNENQFOUNDS ef vapedibs), br mmt@ek theneolD(nd tomheseRandkellione or more

conipls oSkt atgires tteof Tl fornisenCotgfh SRy € gbbounds of
coBACohixIRESHElBIRPS SonhprRey %ﬁﬂﬂ@n&ﬁ &fe drgorP @61&1961&1{&3 of

ab one or nore COfT'pOUI’] s of one or nore el enents
mombdmml arppixtiBesgherepié (Pdras.qutir granabf eatalpst, fomtO(Hs0.3 grams or

TN b
thefé@f :UAcokipridés tiRgstdle bh®6# MoreddtngrouBAEoingRBdE oL R O1ES tsereof;

one or nore elenents from Col um 150f the Periodic
(s) hr%ﬁap@r gram oficstelyse froph@ PRbL:3 gragps shdupgstanuene @rorgtungsten
t
corﬁ]g{su%gg g&ge%fﬁ’ére h@?@&ﬂgﬁfs%ﬁ oﬁé Ig}rrrll)(()%etaﬁlgtélrs ﬂé)r?%%%fufmr( Ebf the
Peri‘cﬁlﬁcaTMﬂé andidm‘y cﬁrm(ﬂﬁé)mdﬂﬂs fidin C@laﬁin 1. & the Bedodad Takletveherein the
al um na 8161 m of catal yst. In_sone epbodi nents, the

molag yain ¢1d ok Geighte the Folusib$ Rstal SnfreitlHo §a &) gpmprises

ond B ifordle letrﬁla%tsrﬁ‘r’&{l Qﬂﬁmﬁ{x ?%msijehogﬁslia%fec 8{3961‘190&9:0 Sunds of
I nvention hod o ormn ysSt conprisi ng

onmnbd)mle@&mtﬁmﬁ @ofunth 1 5 obthe lﬁ[‘lodinﬂabl‘@bﬁlln&ttmas flersvfaA(v) has,

or.t/ met al
per gr of catalyst from 0.00001-0.06 grams of: one or more elements from Column 15

of the Periodic Table, one or more compounds of one or more elements from Column 15
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m xture, wherein the support conprises theta al um na,
and heat treating the theta al um na support/netal
wWoRoos0sHasat a tenperature of at | east 400 0C, ROTUS2004/042125
further conprising: (a) conbining the support/ et al
of tHe Periode: Tabld) onadigturdsahdres i) lﬂﬁfspla)rua rtle e toudéangpdulnds of

paste; (b) obtaining theta alum na treatin
phowh@msﬂar ixtyres gheRof e hes smogt 011@5@%18 sg%h%%bﬂ I&? gram of
e t he
catas Mok K 1 Bk 10 SR B el AR BN RASY,
rmrIﬁ sarhe &hﬁodmdmmd thegnventiop aksb tpravidesaocamatingionovitthene or

more S E RO FROHEMCHERIGRE o7 OGP R OFRing o

cata?]}‘s% @0rﬂb§§1ﬁg Qé&ﬁblﬁﬁ)gcéf suBbort 3B lon@ B8 nffre k3G CRt BN §ts§pport/metal
a nmedi an pore dianeter of at |east 60

mlxhﬂfe,stlh@@n,&he SUppbit seNpiSH tl&;ta aluniina snd hed trating thle élaaéq alumina

A .at. | t 300
sl %Péwgei‘ FrEmPtREf oo 4ot TR spPRsitt: @
conrbding e &%’Qregh@ Qﬁxtu?e?@rtﬁ QteNto RrnBDpa3R) akd e}(tbjdl@,t the paste;

| eas 600 of the total nunmber of pores have a .
(b) clptaimistecthetaiatumina hp heat testing algminemat A tegperatiee %’cﬂﬂ%ﬁﬁt 800 °C;

surface area of at |east 60n2/g,
and&r (%&@%‘Bg%/ %’%’A\jas?. | east 100nR2/g, at |east 120n2/ g,
at 1heask chiaidhts, & iheasion 200 prdvides, af ccﬂﬁblhﬁasltwﬂx?&lmr

/g; and/or (d) a total vol upe of all of the pore
morgtof thegyethgd %orémtmgsmgps resaetingtoghe pyeption @ mgla%c}t t @mpnses

COH&E&%%? cRlde <'fl}%edl WS bndo &‘g%/aﬁ cysis irWhich ﬁ{%ﬁ{% FBO bR ituliEn of at

'on al so provi ombi nat i o one or
leastoneofthe thelyssthaads) aamemanposzl diaroersr aftat dradt 6AL at ledse90 A, at

e DU TR BT R A SR S RPRE R R0 A, o
Cin atr esfﬂcﬂﬁ@bllgo(@)m@qmm Si1©9- 1@b%nzr3@+25$>IAI1<8@+soo A, 230-500 A; or

ca-al um na, titani Um oXI de, Zi rconi’um oxi de
60- Weéh) ahieasti6als ofghe tritatnurmber oh@qre@havemx@diam@lr within 45 A,

35% éz%dgp rfjéﬁ%me %rqgggg E?'I metre]lgt(aﬁn géagfac%g%ta% ast 56‘ m? C)at least
90 ﬁF/g NdtNekst (G mPyasat 1&@{ 128y @fp Ot 164 P3D /g 2t 1680300 ﬁz/g or at least
Ans or at | east 0.5 grans of theta alumn

220@@ rfg,rar@ésg () plotal apiym allg)ém@ampwﬁ Fdeastfbp pé il %FH@%&O 4
o {5 Ra8lHSL A% §at Matlgy Guter eof . (1) has at most 0.1
’ans’” of an g a

['um na per §ram of support. In sone
enbipdbmeinthodirents, Ith/eelﬁf/d:mmnadl@q)rovldw tlesombination with one or
conbi nation with one or norg Orfi?he nmet hods o

et

MO HsMEhEAS OLAOBRONTIGS 85O EFEBHON. & Myetpsibiirsomprises
con?a%%ﬂ%éi thudk I}?éél Wﬁﬁbnéqﬁgreggf)ﬁor%dzcgg%ﬁst %rl WHich o §’L‘0gf)&'t Ha)

n pore di aneter east conpri sesa
conguspoiltimina) eﬂmmmﬂmatalmm;amtanmgl ¢xtidd, alrmmmmmdeamagmmmm

oxi a@?gia}%n%ﬁ% Sheirfmandlit Pl epring Sy bndsfitbegla
alu@ﬂ% gb‘} ) Iher ?i%ﬁ?étssufc)ﬁ&ma%hé’c% Braffs of %ﬁm%rdhﬁﬂinﬁ (d) has, per
abf e, ong 0

more conpounds of ~one or nore
graforafmu@mirt) anledst §f3 grams Pe it loait 0. 5Tgrhine of thetaﬁlmnmae £e) comprises

t hereof; and/or (.d S, . per am of .cat al yst t .
cIph AU By e g, ML Rau S 6F Y e Birenf,  bas a
mo&f0. f@%%%%h@&ﬁm Ber QAR oPEuppie conpounds of one or
nore nmetal s fromColum 6 of the Periodic
In some embodiments, the invention also provides, in combination with one or
more of the methods or compositions according to the invention, a vanadium catalyst that:

(a) has a pore size distribution with a median pore diameter of at least 60 A; (b) comprises
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Table, or m xtures thereof. In some enbodi nents, the
i nvention also provides, in conbination with one or

~ Wono0s/06f18¢ he met hods or conpositi ons accor di ngp€DUBI0e4/042125

i nvention, a crude product that has: (a) a TAN from at
r i
a Slg’?%& @ Jsgpﬂo&pﬁn?pra%%gttaggﬁmm%o%mtger gé!tngﬁ%.fnpet:aggl g hab 598}6 size
distribuitibn withd m¢dian pore désmndtdr afet khst GOn&,n(e) edmprides gn@f)r more

et OgoD £ S BNy GREe B G SRS GruRienls Bl more
meBGh dim# %QﬁttlferPérﬂﬁﬂz "Pabls, 3P Fnixthkts th&@sst; hiabr @) Qés per gram

grams, of at |east one of the catal ysts per gram of
of Qata]yiﬂ, it 001 gmnmfeor@rmcmnrm@s DWeC(Plﬁmélrﬁ ¢ighe Beriqslic
rovides, in conb ion Wt
C R T e N e R R
Taageor%lxﬂﬁésqh@ﬂelgpll netal salts of one or nore organic
acids, one or nore alkaline-earth netal salts of one
or Hosomenmadimentsi the Invertion alsqpreyidendh epmbingtiop wéth one or
a t | t one of .t I ' .
mog%%ﬁ tﬁf:nme 6 SF s %Srlrt;:lg}lgn c!?@lln% b{ﬁ‘fea}h?eé%l? éo %@Hgﬂ?odﬁct that has:

(a) @l TRAN iffven @ahbdd OB idhs0.061 taQ sy a“mmmmrto@aa air fiom 0.05 soon; (b) at
enbodi nents, the inventiaon al So_provi
mosoBYGIR0 i gsrmap the alali gretatpand ailfa PReE ﬁrr?é%lsmd?letal salts of organic

[
oo SO PIUPERELTG AR I PLED NG VI ROt
proviatiahydos(d) arepted thand) grameftalt lgss drudt01t gramsi ofcit ledstsong of the
crude product, the method further conprising: (a)
catalysis Pg %F@mtcrfé?%fiﬁﬂi@d Wioduct with a crude that is the
Samg, %{m@#tﬁﬂ@cﬁﬁl@h’csfﬂhe MRG0 8186IBrov /RS, ih @of®i#ian RliiRhe or
suita or transporting; (b) conblnlng the crude
mcm ofithe tmethcds oa ccmpomi‘.lmtsapcqrdmgﬁ@ t@an@er@mnd@rfer @agre alkali metal
the crude feed. to forma

sal{sr OPF QR MOFS,QEgpRIC |a(é]§5’ ctng)or fore.d <a lli%et éc'alﬁh gtl Iesafltg 8f one or more

orddhiRAHeEds; orafBt@es fidleof [Iﬁ&hﬂcﬁf'?) aﬂlgasit b@e Gf thd alkrah aaktglt is lithium,
Into one or nore distillate fractions, and praqducing
sodinmnepentassiving ingligs (b)fat kastane of thetal limersarth peetals 1s maghesium or
plstlllate fractions. In sone enbodi nents, the
FiV&ntion al so provi des, in conbination with one or
nor ¢n 8dmé Brabaditkagstheinveatiposlsé pmvileacia@pdibngtivo witheone or

lnventlon a supported catalyst conposition that: (a :
masp et the mesbads %Cgr%@P%H%HS&CC%{éy ngdg e V@“’&Pa?rﬁ”ﬁ?"d{‘haéﬁémpnses
coﬂ%&mg{;hgcrﬁgé £e9l S neSH %R)?é Eatalg?c}; & PRRLESLRIAPEddRCt that includes

I'n the support s at  nost 0.1 grans of
a caldeimodilctthevmetherd fgnﬂaﬂncompﬂslp@dla) confbpingabe eruge peodyetzeith a

emloghan the e ShHsgreE ot DB FTSaoornE hpoehERT e
tragé@?tlr% ?%)rdo%ﬂnﬁg 1R cride ﬁr@@tﬁt vRthd GU8¢ thabis tid san@Astdifferent

has a surface area of at |east 60 nR/g
froms thetcridedfsed @(fonﬂ/a@r,ler(dgsptdﬂqﬁmt@@gnm écglitiagplce frﬁ@ttcmlagng the

the P di
ords AT AngPr (harsRoniE theRhPEbHAlR b ors DY ndl Rl fare
frat:ﬁ@nspﬁﬁd Pdbgeir, Qh&poﬁéﬁdﬂ MEUE®S at Rasteat of (He)dishimpy frstidns.
one Or nore ne fromColum 5 of the Periodic

Tab |le soro@: embodlnwnts, theriprsuties alge perydesy inpepbination vgth one or
more oﬂh%orhé%ﬁmds or ct)mtpgseltlgr?srelicggrldmg L3k 1’11.‘/91{’&0';[1‘I égﬁgp%ﬁed 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; () has at most 0.1 grams of alpha

alumina per gram of support; (d) has a pore size distribution with a median pore diameter
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thereof; (i) has, per gramof catalyst, from
0. 0001-0.6 grans or from0.001-0.3 grans of: one or

_Woreos/o&aBum 5 netal s, one or nore Col umm 5 neP@Ei/US2004/042125

conmpounds, or mxtures thereof; (j) conprises one or
of dT3ELs I Rl f%ilaso &le}dﬂﬂn@op&l n%&%s B’Ffﬂe%k&sﬂé‘&kﬁlbuﬁ&%f at least
of one or re netal's Col umm 6
0. 3afm3vgm~ a?daaralstxdv cmi/ab(fp haoa sinface areeof tahl@aﬁéﬂ m (wr adeast 90 m”/g;

T I R ML N -

corﬁ?i WIS 8 S 4o n’i@ﬁl@ Ifro‘ﬁpagfh%ﬁﬁ$r103d5f the PetibdES ThbR! @ahixtures
COITprI ses vanad |Um one or nore Corrpounds of

themfz(dib mmpmﬂes oh&oumers mpielsdifm C@}Bméﬁﬁﬁhe&?@odlc Table, one or

moge (X‘%/IH}? %ggrgegg%?rg?ﬁeg%lﬁ%pn‘ﬁg@&ﬁ J: ¥Q1q(§(g&' g‘abl% r or mixtures

theFQIP@URL SpeR fordrkl BHS4tERst, BOEmM.MI0UF®E gtdmﬁﬂ’ &@dtom 0@)01-0.3 grams of:
conpri ses cobalt, one or nore conpounds of cobalt,

ongrpsangrecsoluma depetalsaent Grmers ICobwhp P inagial GoppReERds, Sh@nﬁlms

theggogg) W%E)}%}JSQQ Sneor r{f‘%]rce‘ l?’1‘?4’[::115 {on{]téltur{{sngé%fr tg?/ Ingl%dlc Tatl'% one or

mdE® B&hPRinde Bf {\Md(hr o6re rﬁ)&’talﬂlﬁﬂ’oﬁl Gblutrines ofethb Bddodic Table or mixtures
conpositions according to the in f6nt i on,

heseinga his, OFf ERALO! P Sh DA OPAN 1 S from O-81- 3 grams of:
onQ oPmoft! Q&Hﬁﬁl ¢In lso5nea$r %B%t&ﬁ)uﬁ]m dn@étal%&poﬁﬁdis of AMtafes

conposi t1on east granms of hydrocarbons wth
thededf(l) ¢dmgprrsamgzmad1u$n romb ot one betpwads 96vaadiaung op 60XI0ES

1 MP t 0. 001 |
ROV T NE IO N -
the!?&it{ (n goﬂh RS teligdtchi e dn(}ﬁoﬂé%bﬁ?gﬂmﬁﬁﬁ tifgsRAdor3RRXn@€s thereof;

a; and at | east granms of hydrocarbons
(o)mqntpraemblalt;@eromgee dpmpeinsis of epbalie pwaerugs thepisang/or (p)

copRgre Nitkeh SRERT T sraiushe S Atk TR gE AT of

ar am 8§mé€ enpeSineh@Nthe dliventas bls® plideg) iarembinasivbn vaeﬂmsdne or
0. 01 grans of t ot al nitrogen; and/or (e) has

m@e 00 neharser 6PmPetHPnSACEREINEA dhs aMentionn? E:%‘ﬁ QPIQH?%?IOH that:
()T nBO[S \ 'o? B mdd lsgtrfﬁ &@J%oq{ Hiﬁ&t(ﬁe ok Q@mb&\(ﬁﬁt(bpﬁhsaﬁé%ram of

provi R Eonbi nat on W 1 or nor

cofﬁ@b&iﬁd@, aOIeagt(ﬁlmnSgrhme o$ hpdrocarblbrsgritioa bd)lhng mlgntdm‘umbuta)n
crude co nmpo

befiran 25 “LMRoB e 2P 10 Bk eh e SO @t FeaS R B or o
leﬁq{ §bi ﬁp%%s' c%ﬁ'ly W BrbbRewiR Al lﬁ)ﬂl%ﬁg@dlﬁ%ﬁﬁ’én Btwedt 260 °C and 320

at nost 500 A, and/or in a range from
mon@m MPa; 300 atléast 4,001 2Darn S 0f lzyerdandmaswl&l ealiagirapee e

o TRy €35 30 o DL P YR S rams o

badt %ﬁtf‘dg@ﬂbéro%}aﬁ@f'cﬁﬂlp@ﬁﬁbﬁ (6l) BIEEH&Torh of b&nﬂ&lﬁ\)n 3bledst 0.001
or 257A of The nedian ioore di aneter; (c) has a surface
grameer aflcagt 0.0 b gemsiafeta) vitrogen; ladler (e has #mest 040063 grams of total

l.east. 220.m / d es a support; and the
m%’ﬁiﬂﬁjﬂf Ecéjlﬁﬁlrl?%ggg %Pﬁ?ﬁqﬁ%osst STica, silica-alunina,
tit gRis enb@imeats! RAhENION A6 ; Frdm@gemi dombincitida with one or
zeolite, and/or nixtures thereo e) conprises one ar.

moreroé thesnethedstar srmpositiARSAGOHNGP thm@vmgrqnoa Fridggpmgosition that
or npre co r

o e e PRHE o SARERGE TR IR oL Bon i

disthBiteaf with fhe rSeea poie diadieerof, arbyast 1804« most 500 A, and/or ina

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

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

_ W®e00506H189 Tabl e, or mixtures thereof; (g) has, PERUSYOHM212S

of catalyst, at |east 0.0001 grans of: one or nore

por%laﬂﬂa ISW%LQE% 3@”1? 2)5%’ BFth%é&% rgﬁfaﬁ{eté}o(éﬁﬁh@g%rface

S Xt ures t npri ses e_or nore et al s
areh b6 Ay 1St mﬁt‘mnﬁ/goﬁt leduse 1P@ni tg;]m:at‘lte&tst éZO rmn/g, (19 cnmpeses a support
conmpounds of pone or .nore netals . from Co

andSidie SRR AT cpamTIses Yrmina, silica SRRl A ﬁlsanwagomﬂ% errﬁ?%%HSn oxide,
ma%)?s‘ﬁﬁﬁ %kﬁﬂ%tze%htel SaBbr ﬁl)@&@ét}ﬁf&@@(ep&om}%&s Bhe HDHBre metals from
nmetal s, one or nore nmet al conpounds,
Cobimsi 5¢i (m oithe PraodiofTablej 9nwm®m§emponled8@f ofp PEmeES Aktgls form

Cobiipou el Be Paritio sy & movure R G iRilssbiFormgre mes

froﬁ?@blﬁﬁin‘% Jiaht Periqfic Mhplk WRSorinfae @ %Joﬂﬁﬁ/o@ bne or more metals from
(Ic)conprises one or nore elenents from Col um 15 of

Coturen Pef thedletiodigiable, enmixgprepiceeatnig) Bamh @er gﬁm@f@a‘@%yst at least
0. 0:@18&6 ol e?%iescg%gr@(p? | il H%e?alg%neg)? I o%% t%ﬁp@m ? ;?}%gzg cofipounds,

or foligilies PREEJT] ﬁ) Gﬂfhpﬁiedmiﬁé $r flord MetalNv@ntGodummé (e Periodic
conbi ned wit '

features from ot her enbodj nent f the .
Tableyeset dromere Fompesasihsf ene pemelr astaisinm Gﬁ@ﬂ%‘hé Bgrh‘?é’ﬁiﬂodlc

f
s 5 P D B R e r
mc@é @dﬁmﬁl{ e ehieedls oaes er mbteaColahing imgtahoympduntiher mekhoeishereof; ()

and systens descr| rein d t
coORRHI OO AT MOERR T %&?%lan%aaegﬂ}e?epﬁ é‘%ggof’%l%grnmgfe
co%ﬁ&ﬁﬂéopﬁgfé hosd Rk EolmBRY ERnPPSEEiEThERICH thidfures

Advant ages of the present invention wlil
thdmmfpaml/cmib}aqmmnstes onhosmorsialérents fram Geluant] Swif the Pastodic Table,

benefit of th ovmn t ai
onf B BB eGP e S QAR R e CGLrTh v RSB Tavte
or tniki®red tR&bgMat i ¢ of an. enbodi ment of a contacting

system FIGS. 2A and 2B are schematics of enbadi nen

of dofitthet embodipsnisnisaturest {rem epasifec epodipantacf rlwgnvenﬂon may

s El A [ d

e e L R
fealﬁt@?ﬁoirfdrﬁenﬂooﬂﬁn@t o€ ﬂngrrﬁt/drmoﬁfm@rrbem‘ﬁmhedemth feﬁtuaes from any

separation _zone in conbination with a contactin
Ofglgﬁélt@ﬁenﬂﬁoém%ﬂﬁs a schematic of an embodi ment gf a

e

Fi Grilq zlﬂﬂ‘leF gﬁgg 1@&%&?@2?5@%ﬁg&%&%%ﬁ?ﬂ% B¢ 'éu'l}ngf By $ie@Bds and

systemibdesetibahheéina separation zone, a

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

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

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

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

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

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

tabul ati on of representative properties of crude feed
war@sosige product for an enbodi ment of cont acP@TyS100€042125

crude feed with three catalysts. FIG 8 is a graphical

I ePFRFENRINSAAdIB S sURngHice df a¥BEARRNREA cHRARBIANHeRS that
~versus length of run for an enbodi ment of contacting
inchide thepuicntdasiog zanash one or nore catalysts. FIG 9 is a

anct It S SgPisaEE F 3F SRl BaRb AR P Sn She Ot Effen v

-cordctdle sy#ed. Wi th two catalysts. FIG 10 is another

tabul ation of representative properties of crude feed
andFKT dde aselsanatic of gp embOélm@g phithlending zepg Beombinatin with a
with two catalysts. FIG 11 is a tabul ation
cong%édgga%sg eed and crude products for enbodi nents of
CONFEE:t6 i8g sclicnttticfof ad smbbllimenouf a corhibianttoit oftadephryidn zone, a
systenms. FIG_ 12 is a graphical representation of
conpcling sEstern. WA HHBHA®Es versus run time for
erbod . _ e
i T rorane n R A A BB b ERY B M celdhd eude product
for ae pmbséinteat dHeontdcting thehyrddeofged withtthiee cltglystsude f eeds
ver run ti or enbodi nents of contacting crude
feegt.&v%! PR grm%?ca&epfeg?l&aﬁwrb wrighipd aydpgmicd ippperagye persus
len@hPraRDfcE 3h hPBARSER bAL R 18k tHEGhaRed VLI or more catalysts.
expressed in weight percentage, of crude products
ver Bl(s Yign tatiulaioh@f reprérsdiatiee propetftics ohemde fasd apd auhde product

f eed ith four different,catal yst syst . FIG 15 is
for gigibadimedt of aspsting Hleorads Bed ORI RRORB gravity of

CI UBRS.[I0GS BidtBer\t g Sation! dffepreddRitatior pRIpeaits BEbkude &ed and crude

contacting the crude feed with four different catalyst

- prodyeitfenan erphq@imen qfsontagiingihe eaide fegdruidhvaedtdnstas -

OXYERS plrﬁg%g \ulatiBH RE ERAE T‘eédfhnlﬁ'%hg@tpé&;gg%gsﬁﬁn% %ggocgﬁqfents of

crude s versus run tine

cortauiibg ciude Feeals wdth foaedisfevdnt bathlgstrsystefnker ent cat al yst
systens. FIG 17 js a tabul atjon of £epresegt ative )
pr op¥rtli2ds 2 grapaicaierreseatiai Ll vrlue g Gt Prodpgs versus run time

for ERPRGHNERIN & Bhtac@RY &64d RYaL Reh %LHQﬁfﬁgI@?tdca‘M;}r%% )s/ % Ad.yst

systens that 1nclude various anounts of a enum
cat BlG:d8 isagraphicahmdiesentatainadfynst hydabgdn wtadmttyl opsde feeds versus

systent hat i ncl ude a_vanadi catalyst apd a
ron S B PP A BSOS LA o b g g Enpaigbast systems,
FI Grrl841i§ a ardpalyl @Pfe@éht&fon%ﬂ?@ﬁ&dé &ntedt, expdRdfif Might
and crude products for enbodi nents of contacting crude
peréesdags, of erhdopredusts Herpus watiae/for smhedivgniseisontaefuiggrude feeds

haur | ce.velocities. FIG 19 is a tabulation of
WltE?%‘Hé’?fﬁ'g@ Cgfa\f i Er)é%en?séeds and crude products for
enbpi, e § gphitaNtepfebémgion dfdBal Rad A\ Migranatyl (ésude products
contacting tenperatures. ) ) i
versus run time for embodiments of contacting the crude feed with four different catalyst
systems.

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

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

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

various amounts of a molybdenum catalyst and a vanadium catalyst, with a catalyst system
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Wiile the invention is susceptible to various
nodi fi cations and alternative fornms, specific

. wWeewsdsient s t hereof are shown by way of exanpP@I/Us200hies2125

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

tha? acHRE S h R Dddlyd Bed Q%W%ﬁurﬁﬂqngﬁﬁﬁ'da%@yst and with glass -

escription thereto are not” intended to Iim1t
beadsventl on to the particular formdisclosed, but on the

con r th nt ent on [ s t coVv [ at|
oG B e g e Gestot e WL INR S 1

em®D&inRe T Bhtabii HIES Pe@as Witk %ﬁé bPoRScART ! etdvahawus h8uid hourly
appended cl ai ms.” DETAI LED DESCRI PTI ON Certain

5p®n‘ryelﬂ>|cmﬂts of the inventions are descri bed herein in

d h
"asH 1 a0 T S e et B T B TR R AUk B
emMBale[dnesl cﬁ"com%l':’ﬂmgmué taeds atefagibss é@tdb‘ﬁhg@éxﬁﬁérhﬁare%t 15.5

%’Bgl APl gravity is as determned by ASTM
1@@3 zwenm)@m susqepble de Harpas ceoifigpsiond andalispative forms,

bon
s T S
draBﬁhgs gy h@ﬂ’t&ﬁto@bﬁé r itBlbulams ufld)dfrstbb& theat tdelrbedds ahdéetailed
t ot al roduct, and/or the c¢rude product are as

deggaiptipmiticerio BIF netTNeNed o limiBe GRRIL the REfighlgeform disclosed,
bul Gl %Bﬁt?arg1 2 ﬁéﬁﬂﬁl} ik ?@&ﬁ/&g!ﬂ? fri%'aﬁ' afoS Qﬁ\ﬁjvélglﬁg Snd Mddrmatives

are in pentane asph altenes content 1s as
falting emi’ﬂmthel spiyit ASTddobk vithe pP2eftinventiohasdehavgtyathé¢ sppended
refers to one or nore netals of Colum X of the
clapgs odi ¢ Tabl e and/or one or more conpounds of one or

DIFPARLFBITESCRIPERHDN™M X of the Periodic Table, in
—which X corresponds to a colum nunber (for exanple,

1- 1Z)ertefn emhimdﬁlecmt@ of the Tewsintionsmaye descaibpd bereindnimar defail. Terms

%fh é)ﬁ one or nore netals from Colum 6
USHENTHE 2 ?’6’8 8 e? and/ or one or more conpounds of

one “@i3Ter @féf@tcaAﬁaehbﬁﬂSt@ﬂdla#Meﬁn@f andVatEgiilk. Odl c

Table. "Colum X elenent(s)" refers to one or

el endR grayity Ceafensmio APSeraviig apk-p 66i(60 TRk | API %WW ayne

or nore elenents of Colum X
de%hﬁgagggﬁn@qg@%gg?@@% whi ch X corresponds to a
col w[tﬂmituliimﬁ@ge(nfpﬂceﬁbagaph@atoﬁﬁe dz&b)ompertdfrﬂ!ag%eifltkmhmde feed and
Tabl e. For exa u el e refers to
thespadgprogustares ‘?ﬂr%n nglé“b’ﬁ%@ hi’g‘ig#zg he Peri odic
Tabll")%llﬁ@dllfa?% 91%% b%ﬁoﬁg)fb? tl%%?ﬁ%‘*f@g? 1Y 1ol ?;rd?ﬁct”gﬁcﬁ’or the crude

el enment urm 15 the Periodic Table’ In the
prebwopaeas detaimsinagh pylAcSﬁﬂ\{I MﬁthMieng7 wiless oﬂmmisefmemmnm

Peri.aodi c . Tabl e, ound of a. mst
t he “BeATBANERST 3 BHLE TErBAE T TR S E AL F B e Co Aphaltenes
coﬁ%ﬁﬂ 19% Betd@Phed bPASHRI SdhRf D2ooNpound of an el ement
fromthe Periodic Table is calculated as the
“Column X metal(s)” refers to one or more metals of Column X of the Periodic
Table and/or one or more compounds of one or more metals of Column X of the Periodic
Table, in which X corresponds to a column number (for example, 1-12) of the Periodic
Table. For example, “Column 6 metal(s)” refers to one or more metals from Column 6 of
the Periodic Table and/or one or more compounds of one or more metals from Column 6
of the Periodic Table.
“Column X element(s)” refers to one or more elements of Column X of the

Periodic Table, and/or one or more compounds of one or more elements of Column X of
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wei ght of nmetal or the weight of elenment. For exanple,
if 0.1 grans of MOO3 is used per gram of catalyst, the

‘wealsubzsed wei ght of the nol ybdenum netal in PEBUS2004/042125

catalyst is 0.067 grans per gram of catalyst.

" ] t i PN ER x| .
e SRR B SR chIBnRLENS B, SOTBRTES e 110 o
thedPermdizr Tedée. pif arcitatpleg XPolesmeld demem{syjhtefdrs toconeomr more elements

b ObatE S0 B 2350 2hob S 2 S Db Bt o mor

n@fom COTMAE 15 eedeirRbiBhicAtpuct m xture” refers to
e mxture that contacts the catal yst durin

g
pr odethsisngpe dfbhistapplication, weghired atrpethlyforn the BertaslioW atie,aveight

of §Semp g e Sbmahd Byt Pty SPsig v at st fofny B eroaic
TaBRt & WeiBBhYcofpbith /BT hivdl efedGom thdek@iodad PaBic is' @fcRlased as the

to oxygen, nitrogen, and/or_sulfur contained in the
weigtt of mietal osthewedightef stemenhylirseamplenif OHegramsni dAeOs is used per

L N

grén¥ pedloram dOEahlylrasi ¢ nitrogen” refers to nitrogen

conpounds that have a pKa of |ess than 40. Basic

ni t r'6geteny reiers tojthe welehbels FATARMICHAN ASTRATME: Hermpyde a crude

n n t . . t
e AR St oA Rl TR B it pentne
basedamutie tdta exki gt ftikesubatr@é. y SV tppedtiefdro toppastsipgemillion by weight.

B9S2 SRR S e S AL vy

s (for exanple, Cto C4 hydrocarbons such .
dugggﬁg)?ﬁ%%? et hane, propane, butane), water, or

m xt‘Disidlate eefestto hxdromsbhonmivith e doiting rhegecbstdbuti@ubatween 204

SRSk BRSPS BB L fEmin

ASINvieVahdd D5edBrs to conpressive force needed to crush
a catalyst. Flat plate crush strength is as determ ned
by AHeiromemsdrefery FOoXysEmINtrogeaf @ndgortsglfar Gsttaiped injthe molecular

li.qui g f r at . i
o LR, A AR AL T3P o
E38alfeid:giet In763 fommtdl aitragbn,aintl Dx@valfyrsdulfunl tPats] Hasictniteogen”

contacting zones,_ as described qur in. "Li %u.i d.m xt Lé‘[e';, .
refieestte nirqesn sowpawrithatdave waka ohisst 49nelse nifghesn (Do) isas

olays] t gyt d at standard tenperature and
de%r esgg?g%%@%&hgd?g R, a, hereinafter ?Eferred to as
" STPHydragen aowoeiesdrs icolnydrdggen, amdddrudesapmuod aixd/natdngrounds that
of .one of nore_. conpounds at are liquid at., STP, wit
Wl@ﬁén_ﬁw W@%%@ﬁﬁﬂ%@ﬁﬁa%t <t {eagt_ lgpréjasHyardhdn'to
co}}%%ﬁé&' if t%i&'uﬁe fde8f & Bydk@heh |§|§u1€§ Erla?%c%ua—e@ Bh&is fi‘lgt limited to,

speci f1'ed the I nternational Union of Pure an
hyAmghibens (heerastply, (iIteRAGYdrodicbemich 2008 thandvetizing, fropane,
bug‘%%g :\Afaﬁeg,l_ é%p%urﬁ%&%?elg% gcnkads‘g’ baltagc]:ceer{qa}; Be B tRbea TLAER the net

amount of hydrogen provided to the compound(s) in the crude feed.

ele
t

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

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

catalyst volumes in the contacting zones, as described herein.
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zinc, arsenic, chrom um or conbinations thereof. A

content of netals in netal salts of organic acids is
w@200d064a891i ned by ASTM Met hod D1318. "M cr o- Cap@DnS2004/042125

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

car boiuidiixue” relfpts taiargmppsition hah pehuies ene @rriaore compounds that

I B b s R A 3P AR e

as CSTTB’QD@LPE SorMpdsttion thatiihéladesraaddabight®hrofbué bbmobetomgsiunds that
38 QC (100 QF) and 200 OC (392 OF) at 0.101 Mra.
arq\lacpﬂ@ ﬁfaSI:%mfhwe 0% mpge %l@ﬂmqﬂdﬁg@t py sakdatvedtthod D5307.

"N /M (Sdlc ehie® Serls TI@ {h%ﬁf%}]\/}hl\g%%w 44 edlfi&[‘l?y He Internal’%lonal

conbln I ons thereo e conte ers to
Urdomb£hire ahd mppked Chmmagli(llﬁ?AC) Novemberci¥Bi nat i ons

t hereof . The cont ent s det er m ned . AST
AL R TS RO R i T
zif@28rsBRE, rhfn Tk 85mBinatbitdRet o corh@xﬁ - RN btal salts of

contai ning organi c oxygen conpounds” refers to organlc
ormcgmndsmsapdﬁmnimned]by AGdMiMetihadB1Bl & ar boxyl i c (- COR2-)

ComBireCRen hastog (6 VT Dbt RFAER PR carbon resdue

rerﬁXi‘iihdgcaff‘eY Q@c{p%ratﬁh%ﬁa %?fﬁ)lys%f SBdubStratk. CRITR SontkRti®AeSetermined by
dehydes, or conbi nations thereof, mhlch do not have

A%\TMdYIbtdm@D‘l&@}r oup. "Non-condensabl e gas" refers to
;ggg agﬂtths” ersgpr )E)Héé(t%a% co%arBo rﬁ@%ﬁlm@oi {J_E}angg ai,stribution
betvedeR3s 20180 REN@IdA00vE (392 *What@hl 0leyIPesHaplsths bentent is as
fl occul at1on tendency of asphaltenes in the crude
defesméned bytAY HYINdethed D507 he P-val ue is described by J.
J. s r
AophalCong oLy | R PR R Y IBEE e tlept
Pet riNi&URe cMaént” 4dersNbl tizaronthBof mreltel ianyditi®6 Fon pp.combinations

gy g QY e SPRRBH e S PEREH ARBCBN! MR T o

di angim>aRe PRY forital e m@RrdSt s ?bml&ﬁe@g%rude feed.

Met hod D4284 (nercury porosinetry at a contact angle
equdNonecatht®ylic fonthinmgregarti¢ ozss(ge)l CA@@des refenydaprganic oxygen

coéaogﬁrrlcf TR oot e sruhBOP MR TERAE, Bynaitore Suikie

h SolhPainddan@ude, Bl drk A6t lidigEtodéthéns] &etit ethers, alcohols,
above 38 OC 1000 OF), as determni ned by ASTM Met hod

ar@a@walcolf@ta; Beton@es éldgllxd@s,sqraﬁa@rr@tlenﬂoﬁherepé sthigly deypal hawp a
r%f crude feed. "Surface area" of a catalyst is
et ermned by ASTM Met hod D3663. "TAN' refers to a
t ot &iNcacdoddansable fpasipfees fRtbngoneith bidfopumx (sl gomponents that
KOH per ,%’ram( g") of sanple. TAN is as determ ned by
arpgasRs MY Hod D664.

“P (peptization) value” or “P-value” refers to a numeral value, which represents the

caflfifly

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.

29 €C

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

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

di stribution between 343 0C (650 OF) and 538 0C (1000
WOE)0sa65189 101 MPa. VGO content is as determ nepCbhySAsTdd2125

Met hod D5307. "Viscosity" refers to kinematic

ingf TR RPN Db herites TnQ bR a0 S RD b BB g dggprmine

thds@iwgluéppl ication, it is to be understood that if the
val ue obtained for a property of the substrate tested
i s oBesflere tefers forpomponents that havera hadlingygnes fistribagen above 538 °C
t i £ alibrated to test for
(ldggcoﬁ?’gars%r gleggydidselg\qnh%}ﬂ (gbg?gguced and/or retorted
f r offS6Y¥BI’ ecfarshio standart @iilbvic gt OO pargiecr bagelarfdrudecved.

stahilized. des .1 nclude, crude oil . u re

genglgaqfw aé?ﬂg{ a 2t isge dgtermingd By ASQJHY}M?t 58 B3684.

3t abihi . . . e 1o

Cemoar Pt oBkiah AGHbePoresSod B milh ol ¥ 1h 2% o KOH per
graow ({1 haf saompde. t RANao fis detenmindrbbyc ASAdL Methog D6t

stabilized.crude., Such stapil,jzation y,. Qf t.en, occur o

ot YO P i repton YR e GG BE B ey 343 °C

(659 U8 an$baPE gm oY B 01 WPaC At GG cBAKA: Bas dB8@Rined by ASTM
distilled and/or fractionally distilled in a treatnent

Mettlad PP397.t 0 produce nultiple conponents with specific
boi Ld .ak i,stributions (for o tha, .
ar st Var B 368 Ml Pen Ol o Tl Pay PR Py s

detehined Lsihy AR TMOaBleBD4put is not linmited to,
at nospheric distillation nmethods and/ or vacuum

di st thegentsnt oidhissaplicatiqn, ik isitp be gndgrstopd that if the value obtained for
a pC ﬁ%tg%tfit%i)ﬁtgatté %@thig &ﬁgdg Biﬂﬂl%ﬁ?rggﬁleit kﬁéﬂ%dr ‘hhe test method

nents that have a carbon nu r above
magbamhodifiebam¥oratcdlibestd ©.tEstdoranmsh pfopetigponent s per

el A% SR ool F e S B tions

and @RRSAbAT A e rudes m(étz IR drQiSoil. NEFRIRE are cERRARY s0lid, semi-solid,
refers to a crude that has been treated such that at

and/enlsquid.oftabdizati¢remey msbienbys is hettlinhizadeto arebwivhli efgropeiondensable

eesp S ey pourhigetons Hacet Bt ol Rl { S e e

SuéH stailigmivh RaylofhatBur Af orPRstinddtddd, G Prdduc@bn Ald/BDStorting site.
0. 02@%r ams of such conponents per gram of the topped

cr udtabdizes cudaniypicaly hava e deermdisti farifeastionpdly distilled in a
B B AR5 5 RUSROED B Lieg icions

(focarampde, naphtht, dixdRpdseY GO, pad/onkdricatingck’). Distilbfidgsihcludes, but
. O her. ¢crudes Sppgve one._or nore unsuitable pr,ogert i es
is nofy fmited oy mespdps¢ s idRtonmeBers audos yoaradistllaiongaethods.

: _ ti .
Ul RA AL e fed o ROl b G E A en @M Bhve o
carbarh member abbee 4lisqomtitiesaofed lastull® grahissofecoponents pel gigm of

be such_t hat. reservoir that includes the
ory F-gﬁ%ﬂ%ﬂ%%ﬁ&&fl i eudene antiey teRpélcfudes, desalted
cruBEQdEGRed {08 BRALs, o?@&ﬁﬁhaﬁ(frﬁgﬁerecgf. @‘Q%Pf;éde %ei%fs_ to.a crléde that
d d u imte

I sadvant aged crudes nay I nc e, but are not
hastteen &pat®Ablichf thattat leasiston®. df thatonhpasts Ohed havd a béiking poiny below

35 {Q{;@g{).lb?ﬁ/ﬁ;a (59 of %% 1 atcrx)1) H%E/)Ie bggnar\élmto e(it T}Ulgggllyil'?o;ppga cr%des will
have a content of at most 0.1 grams, at most 0.05 grams, or at most 0.02 grams of such

components per gram of the topped crude.
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Ni /V/ Fe content of at |east 0.00002 grans or at | east
0. 0001 grains of Ni/V/ Fe per gramof crude; e) a total

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

| f
o o A BB B G e
traaslzﬁdimﬂtt@ B&svepRonad tredneht Sicilidies b )raﬂsp%@ﬁh@rpéﬁrﬁ&ts (R eRdmple,

ast 0.002 granms of NCR%S gram of crude;
Pl ine® fucky, oehinds cherr?é@ hat ¢ns Qe glaﬁmtab TGBertjﬁS that
reljﬂfei rr%I %ia@?‘%g . er A gg{ag%{:@gﬁse Irﬂgt Qgﬁggc%taﬁe Lf(gg'tral%'porta‘uon
cagies anid/an:n Hgﬁ:hent fadﬂntymlyusl imphttiohe,a lpe/recgn@ﬁicofalue to the

TR Bl oh G B 0 e s
d1§a§§e\rﬁ|ég%d cﬁideacflatl i88&imdd 180 g&ﬂgﬁ gfo @é'tfjalﬂ?%oxjr rén&/%ﬁ[ﬁﬁlt.l 0

nmbodinments, the di sadvant a ave a
a r é‘mg@rﬁersmﬁdinaﬂvwagbdgmdas ﬁﬁay ifclede |bu0ar5 nbolithted tar a) TAN of

at 6L a¥)sast G to SR et e gr%h%a%é@%% 288 atotal
NisWFt UbnteRiirepteasif0.@d00R s & 2 Xs00.80F1 g@hns o?@ﬁﬂv /Pe Bdr gram of
grans, or at least 0.0 gr ans. | n sone enbodi nents,

Crluiiesg)oﬁv@tﬂl ag@cpammmwtmO atdeasp @00 gransed hmaro@pmb per gram of
t TAN at_le oxyge
R R T
asplfaltdl&:sfceﬁiént &f) at deac¥0. %@ﬂiﬁistcﬂ @%sﬂ&%ﬁébtpeeﬁrﬂ of @@&é h)aMCR
rams of C5 asphaltenes per gram of crude fe

CO@)?H%M%’E iaetr0-9%agrams of MR peisgram qun(dem) acoentept ef metamon metal
sal@f Jrg% 1@a&5§lateatfl @g? W)d(ﬁ %/:%[‘a?f Esgpeg vl o{‘ &ﬁ&é o%?)r s

nt ent of S 1N organi c ’ac
comblrmtlolhselhsﬁeoﬂ DG0HE egrbadinatts, ﬂlshaif&tzged cgirde maf inClutélgier gram

of Rt R B r ot O GG AT S A0S G Ghsibidue, at east
0.90:804 09FAMRie, Alat8856.9 FrPROIHRTR. M50k chPBIHmAtLthe

grans of hydrocarbons With a boiling range
dlsdd‘@ltagbdlprl@ﬁ eyt eve n THON OCa eamge £061 QC 0aD. mmlo Brea 0.5 10, or

egg tog? Oﬁ%&r ams%p&l? fglglg?ergg@és%\%\g% %ﬁ%glfsqu%r gg}% 8fa glsadvantaged
crudesinhy Baktel Osulfae tymen o2 @0l 0and (?%QQS QE1eakt (QOIJ-QHBJIMP & at least

at | east 0.001 grans, at | east grans, of at
0.02¢43ms.0. 01 grans of hydrocarbons with a boiling range

d 0Ca 101
ana bt E@Rodf PG s e Aot loetled enli gt no
linlieds6: #) TAN gf arteasod. SDN):hiﬁs}@lgaO Bentiittof aﬁleb@ld 008G réras §€oxygen

di stributjon between 400 0OC and 650 0C at 0.101 MPa.
PeISTRY SFHEJBY. ©) Bl gsrialioncs epuiaet of e }eagtr%% grms of Cs asphaltenes

el AL 5 Vil 50, A3 STl Lo o

crude féedavﬂdoAlPl pvita Dget lelass 1 0; ) latclom&n’oéf attalyos neld) Qal@ofakganic
gr ans, t | east_ 0. 005

aci8$ 3@% 1%5?@@%91@3%%' agglogi S PRy @F5R 4 P itt PBDIBUITS e fgreot.
r anggsadlftsd AW RR nRSLNERMR, é@xo%r% @“ags gg%téu%d%ué% &tqé‘%st 0.001

MPa; at least 0.001 grans,
gralrrsasﬁlea}t 000§ rzearss, of athyalt 664 rglmnsoﬁ/h}tdlnocarﬂmms hiithga Hﬁ(ﬁhllg@range

i B LU0 9 1,50 S 0,07 A O
grah®ast atQed3iL0. 90 RBEnR of MY LLBERONEL Wibbir range distribution between
200 °C and 300 °C at 0.101 MPa; at least 0.001 grams, at least 0.005 grams, or at least
0.01 grams of hydrocarbons with a boiling range distribution between 300 °C and 400 °C
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boi ling range distribution between 300 OC and 400 0OC

at 0.101 MPa; and at |east 0.001 granms, at |east 0.005
w@e@ames1ey at | east 0.01 grans of hydr ocar bonsP@i/Uk2084/042125

boi ling range distribution between 400 0C and 650 0OC

(PINA P '
B At BT SO BB P s o
hydfochfaas withQtwilingiange &Btrﬁhtlblebﬁt)veéh 000 YT and 650 °C at 0.101 MPa.

hydrocar bons with a boiljng range di bution of at
mos tD1sstyapiesst crgdasgmaymalude pes 8EAm P S%%amag%?mde at least 0.001

grﬁg 5 lak Mstmorg}%ts o a-{gé%'stc{?(*)ﬂ %Igmts e l&?&l%@&%@ﬂst @Eﬁq b?)flfﬁ%%ange

per gra Sa ant a crude, a content
digtribitiduyfrao cmsb s Ot Qatmmz@a a@l@sg@ 86 gamsast 1es 0.005 Lrams, or

o G T oL R RS ObR e, e APBHER GGt bt and

208200 0902 P2, % 13kt 0. @@lséraﬁ)is% l&gmo%raméd&%@éé@@@@l grams of
with a boiling range diStribution of at |east 20

hYdtOC@Ibbﬁs_Wmal bOSm&raUg@éJdtr@ntl@gb@wcma@Hﬁagd B@QT(EJd‘eO 101 MPa;

N R G T R TR i e
bolilitfl 1as 2 ASHBuMbL BetdveBPBH0 T ak AL ClAtS). [0 IDMPaOm Ot 1kt 0.001
| east 650 0C. Exanpl es of di sadvantaged crudes that

gramglat laget G- QQSagrams.eriah pastk0hgreme o bxdigearbpnvwih Adpding range

di tHﬁ‘%ltyo% ety Aﬂfoe’d]orp ﬁﬁwe v\%%rlgﬁ,%_ﬁégdes fromof the

ng reglons @l f Coast and
SoutStmﬁendngﬁivtaﬁt@ge’d (&’ud@aﬁ@dmcfﬁdé rRapehn oBdh@é’dvhh@@ed crude, at least

Sant os and 0s basi ns tian GQulf of Suez %

Q4 grams gt #@%&B%gltaﬁﬁss@a@tl é@%g@fsgﬁéwérocabmw&h a boiling
algéhtﬂémﬁé‘d MER GZIE G 0. Bo1 Mph A SIdBitio g%* hll%l ﬁh%

mat y en ce

T eatment of di sadvant aged cru
cohipengrte p’éypucailsy dfe diseevaiitsged\cautedmecher igrmbe o1 disadvantaged crude, a

the c eﬁ cce abI e @ r trans orttaél on and/ or
coptBs bR by Rogp e ? SISO AGIE & BT hat i s
to bentd &%@Qﬁtﬁ@é@érﬁdéﬁnﬁy‘aﬁgﬁﬂ@ et Bradsof &iﬁéﬂifﬁnttag&ijcn_f_crl]e at least

The crude feed may be topped, as descri bed herern
0.@Hugtempyrad dhast 0.0@s giatrisner 4t deast Q.0 batamsrtf hyflrochdons with a boiling

rob st TG S e B E b £ 1 s ot he

Cr udRniy dshéshntRgQTtG8sk Mgy delvds,igee grahﬁbﬁdhﬁhcﬁfﬁﬁtagéd)&&de at least
to the correspondi ng properties of Wst Tex

0.0t grame.dit éﬁaét QQﬁjérafrﬁaw gt frastc}- g sramsed hYélfocenb@%wﬂh @ boiling

OoQﬁrtles of Brent crude, than the
raﬁcé%dde {lt? er g%(%r ennanci ng the econom c val ue of
t he E;fauﬂﬁesf(ﬂ‘elihad&miged reridies firaonhight bmaﬂaé usiaf itheeglovdstds

I h f
deéqer?hség o OJ@E rue p:léﬁgtgg@s 1‘Eeﬁfg<§,,ec:r31¥4‘e§ %@g{]g% trﬁg fcgl OV\IZIQg rneglons of the

%ﬁ? i T@U@ﬁﬁ@oaa%d deiRL A dalifAhia00 A QY s mgh Qantos and

lation to renove inpurities. Ireatnent o
Catmpndéamasg@gyptlac@u}fdﬁ Soez, Wihhé, Unitedriingdem dNesthrSeaglngola

o5 SEreks B0 5 SR e affi brand Tdonthia Sunata,

Treatment of disadvantaged crudes may enhance the properties of the

disadvantaged crudes such that the crudes are acceptable for transportation and/or
treatment.

A crude and/or disadvantaged crude that is to be treated herein is referred to as
“crude feed”. The crude feed may be topped, as described herein. The crude product

resulting from treatment of the crude feed, as described herein, is generally suitable for
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conbi nations of two or nore contacting zones. In a
contacting zone, at |east one property of a crude feed
wogoshesishanged by contact of the crude feed wetuse4/042125
or nore catalysts relative to the sane property of the

crude feed. .l n sone di ts Q ' ' .
e e R LSRR P Sy BB AR! RS o g
hefe@Ere efdsecto BN Giresphralihy popeeits 60WesiETdxas dternmdidi®t@de than

hydr ocar bons that_ under certain contacti n(t;) condj tions
the @yde feed Qs chseite th%ﬁa‘quwwn&mpibmsﬁeﬁ%@ prude e the grude

0 : :
fecl R USRI ATl (hP oL BPnBE UE1Ee LIRS 5 s hip Sasl product may be
refomdtvadi lessgoramnee-b@2unant, ihaeh eathaacing refinfioné fictennigs.z Bree

102 vi a condui 4, A contacting zone may be a. .. ..~ .
treplangut pay ngzllﬁg:rc{e,s rbqatlgn,r%g)@fag]fz’a%ﬁﬁ p{u?/ﬁ{ @%ﬁ)@ﬁqr@rfgstg}atlon to
reflotE kies OF conbi nations thereof. Exanples of a

contacting zone‘include a stacked bed reactor, a fixed
bed Tresmbutrof agmudsbiatd bt dcagrdbeat widlasiventjons desaribied hotgs! may

. Sstirred tank reactor, ("CSTR"), | ui di zed bed

inclidogfactiE e Be v Dt i EnRgipe qone andior

coPHaBEALSF twblbr @fIrE 8bita@HBOLhEE Th % cohRBtik@RdrRCAt 1845t one property
systemis on or coupled to an offshore facility.

of @srtdadecdonay beckangedby eerdaciiof thetdredecfgedivithops pr mere catalysts

contaciing system 1 A e .a,C in roc ’
BT AH Beush A0 TR g™ 1600 BB ROBSE P
peffBiBedCiatind pebdhcé O hgdkop®l SurdeWdn sahakydbéinents) tiediydrogen

enbodi nents, contact of the crude feed wth a first

sorge i Qpstor grore Rrdrogrsbens thatdsr Geaipin qaacEng apndiionsifgact to

S P Bl B el

“het @iGatl (ywschembigndf amnthciing sestese $ 00 Rlat gichaies yontdating zone 102A
er_ enbodi nents, TAN, vj scosi Ni / VI Fe. cont ent

- cw%lt@tf}e%%wﬁ@%%n&ﬁom #Q%wa&en%aﬁ ¥%té\ CABACTIZAANE Y e

redc@iPA gﬁliiic)ﬁ Bfa %acfo@ﬁﬁﬁlti@[eﬂfb?ﬁ&ﬂsqg aQfadidieoCEdtsifnRIRd Uekeof.

change by at |east 10% relative to the sane properties
Exafpidsef a cotectiresgbna finaddudecrotiacked bed reabier, arfirekd Hed aenciurs 4n

one. or, re, catalysts. .ln.certain enbedi S, 8-
eo el rCiat SR BTG R RG oo & gized bed
redcBHI€ spirh P Badr, 64 d WA (i d/figadc8adbr. Vialc¥taif lenfboaitheH s, 4
vol % of a total volunme of crude feed in the contactin

! . € g .
comigpting dyateguimeon@soe erbio an offshere faeilityo fCanach pf e capde feed with
crude ed l.ncl f . - 05
g5l S5 TS L PTG 1R TR, 8B process
cr udefcegdcting £0ne neprihelatié og: Granere cllabisaqforegample, two
conditions in the contacting zone may inclu

| ude, b
cagbists). 1 o8¢ qrepodimapisrcaniareot the ewdefeed wifha %%é ﬁatgléfﬁfcg zhe two

ca@;ﬁt’gggﬁ Hfed BRE drliVeru@d fe%@.@h%%%%éﬁ@ Soith& % @fe reduced TAN

ng conditions I'n sone e ments are
craderfeedoith thet secqrdochtat vt deareasdehqieodionts oohteht spgkiacfeases API

properties. Tepperature in the copntactin one na
gy én ISR Q%mScngbma@ﬁl%dﬁl& TR 5oz septent
e SHRARI B BB RGPl 005 Qg podu

chtulge byrat denstt H86l reditive tgéimesaalel propeatiepeofithoenude feed @fthr dontact of the
h 1, 1.5-15 h 1, or 2-10 h 1. In sone

0,5-2 1, 1-20
crglifs Weh Ole OL gy calilysk
In certain embodiments, a volume of catalyst in the contacting zone is in a range
from 10-60 vol%, from 20-50 vol%, or from 30-40 vol% of a total volume of crude feed in

the contacting zone. In some embodiments, a slurry of catalyst and crude feed may
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is at least 5 h 1, at least 11 h 1, at least 15 h 1,
or at least 20 h 1. In enbodinments in which the
why@soease source i s supplied as a gas (for exa,qi/@$2004/042125
hydrogen gas), a ratio of the gaseous hydrogen source
inchRleff¥en 60098 of Y050 adhs! GFOGE 3 fok AR OF chtal (49 pBOMDO grams of
N8/ n8, 0.5-10, 000 NnB/nB, 1-8,000 NmV, 2-5, 000
cruNerfedsn tE-@n@OGngNABen8, or 10- 800NNB n3 contacted with

t he _cat al yst . The,hydrogen source,. | L

e GanReCorbiops AERERtGRER ABY piinglag A argngt timied o,
teniREAtire Upratsack, hbldh@F@hsduIB@ Ttemtaadd foeed ZoWeor Ecmibiih&iong dgereof.

may be, for exanple, nitrogen, heliu and/ or argon.
Cortaetingaganditiong issoms crabrdimpnts e cfom&m}@ to yadyce ggaidegugduct

. / 0 i j o
w38 POLEL. EBFINAE Bl SOUASRe At ey SaNkatkASE 0" .
60-4he °CoT0-430 i) 9r 80A42( (. Ptassigeirea emdiadingerohs mag range from 0.1-20

MIR hedy Py b R bSO B LIS et i fpor b eua e nee
froéﬂ?.g-lré%r}fm b8 £0pt acid 1Y 1165%@? n ! TOS- Dy i 0GB SOUNE&I AR ts, LHSV

contacting zone co-currently wth the crude
is 4t dewt 5 b co hehsi 11 HQ4t eastdspal, at allyasv2@hdondui t 106. 1In
con act't)n zone 1 2h gogt(fe\ct of the crude.feed V\gth a
cat 4 SFaboFspan B bich e Y pesRoptcetn SiPRIRG pi g (for exdmple,
hy&ejﬂbng&?gﬁi%%ff& of B asdolls BRIFB &I RARICTE McSoru@feed typi&MRanges

odinents, a carrier gas I s3con‘o| ned With the cryde
frofre@d- 190006 N Y’y 6,660 New(mt d -8,80¢ Nird(m’ 240600 Nme/m’, 5-3,000

o iy 0 B S B 6 e DB PR BBEL, in some
embBfignchfBis dobirddumieh fAsUGk(cd khddasirdatedBroRPahat@tacting

fromthe total product using generally known .
zonse faateien gns maydienfog gsampleonitiegeimpebumgand/qriaggang The carrier gas

< At : . .
RO Aol e T X R EP R e Effaing
zoids@)S PhE taatieOogns Gy dler ehhapdepalxines, ths tanagmgwess(s). Sn some

refineries, other progcessing z n(?s, or g, conbi pati.on b d
embRimeats, a FHE OGP erEgleg Ry rpg?wtw iOpgthane) may be use
as g.’é%i%ls gésrbgld %&fcuﬁ@mo%ﬁg Y RERANS Yidd. de, carbon

I oxI d nd/ or carbon noxi de), excess gaseous
hy d Thg épdisger soerceanaly entercamticing gers, 1 0Pve-axset s withghe crude
be recycled to contact,i ystem 100 urjfied
o D St e ) B8 B AR P10 Bt o e
crdiB 881 With 2 €at8l95Hirb@ide® BSothNRb&RY: tHah irkQiRs 8 CRALIPARICE and, in
contacting the crude feed with the catalyst(s) to.
sope omhbodinzntsogast Ipsodeembpdineatst a earsigr 235 it gpmbinedpit the crude

ont.act.i ones. The t ot.al ogc .
B RGP Sl B B e S B ARG cing
7o T@Bd @fer Qépasidadione NS viafcoaiit ard.i ng syst em 100

that includes two or three contacting zones. |

2A dnecremition aratis. hy wyds metudond gey marke é%fagiﬂr%@'the total
.10 E . ' . i .
Pfozzdg‘?‘%g‘isui%é‘in%%ﬁéi %élvﬂ% .Séﬁatﬁ%g%&&g%%g’nféip%f,y’ﬂ%%%g%g‘taﬁln 'gsggara“o“'

Théengis ptétflict thad exil dpatitiondend t0&dia@sndidphi2atmd then be transported

contacting zones . in one reactor, The crude feed enters
to FaRfPATRt AN LaylEHS PIREANGS, SLOERAFHGRIe1s: ERAineriss, 9Fjgp processing zones, or a

| | ' s 0bd Bink 1
coﬁl%%ﬁ%@ﬁgé%gr tl;gc@ ge%,aiﬁH B8 $ad HormedRLAS D inetfor example,
hydrogen sulfide, carbon dioxide, and/or carbon monoxide), excess gaseous hydrogen
source, and/or carrier gas. The excess gas may be recycled to contacting system 100,

purified, transported to other processing zones, storage vessels, or combinations thereof.
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conduit 106 and is introduced into the contacting
zones as a mxture. In certain enbodi nents, as shown
WO 00506389 1, 3A, and 3B, the hydrogen source apdr/os20pdies2125
carrier gas may enter the one or nore contacting zones
wi tIn sohe esrhodenéres doseptargathe byude ifeedowitld thetcatBt(a)tw/pooduce a

i n di.rection counter to the f.l ow of e . crude,. feed
tota) Prpduf PESRRICEN THe GEECFe SOECIRARTT RS e BigticT iy e
sepl4HIQ9 $A s B ICERIFAGRE add Eas jrier gas counter to the

flow of the crude feed may enhance m xi ng and/ or

c onFI&H:. 267 arelsehappatige of enabodiinehts of eondactiigysystemdditthaitincludes

ot e esiien  PaS hed abal el Pl Bt AR

con€Rflh@6bndad 02 ARe 1 LP2FIGS. GANMMRICIR NgludeRenthding 2dhes1635.114, 116.
3A and 3B, the feed streamflows from contacting zone

In HI@GH. 24 avddracontagfingsvacsi iz, 1tbrilacrs drpiviehasseparate cppiacting
116 i ncl h J
o e B, 8 8, 850 JREE GRS Re 9 LM o,

C oNBoinekhboditlerts) ey Carti@riaddd domgbiaan®with e hylisogehGwtirce in
in FIG 3B, the feed streamexits contacting zone 114
conglpis 106 Ardistintradyicgdh it thesputaging Zanes Ay FHRETe 118 cerfyp

eméog‘ﬁlnger?t"s ra?%?'b\gﬁyn ?ﬁ3§ %Eﬁ?éxﬁ%ﬁ‘,"t&éﬁﬁcg%%ﬂ me and/or the carrier gas

yst I'n"contacting zoné or contacting
may eiter tht Gnt or morarednietihg rahespyitidthe trudéeed sepaiatepy wdgonduit 106

Xi.ts contacting zopne 114 and/or, contacting zone 116. \
andlpin aer ST s Bh Toohel toae StontP Srge, pRtic 106.

AdGEBA B e ¥ EJeeRBOMOL afiBS the cdrRELIasIBRAEAIAH: HORBfitRECcrude
total product. The crude product exits separation zone

feed 08y enbance muying ahd/Rr cFlt@t of thescredesichd mathithe esftalzst.

enbadi nent. of a.s rati on.zone. upstream of tacti
- oystennaos e REd it iyah B RREER hae 03 pRF
stredfl ANREEd fRaAT BowERahAohRBFOAM 120 t¥ bentE@idUbhe 122. In FIGS.
In separation zone 120, at |east a portion of the

3A ané 3By thatersestreamfins o epripetingcrons il hg te exnntiggagne 116.
kn O&@nt%l&gfﬁ@%ggg IOZ(, f1 ?5-, ﬁg 31(11:93{ igczl)ﬁ%J gﬁ%é%}gme"&% es@; ?Aas dsélown n

separ atl ressare re n uce

FId. a8 theHosd srcampdets contaetingye 162 ata doadsit 1 p@and altéry contacting
separated from.the di sadv(?nt aged crude. .In anqthe

zongyld fip %’sh@mﬁg}n@,lﬂﬁafpe SR TLE B CPRIRGHRSFRTE 11451 conduit 118
anddgn?grg E&HE&&? z%ﬁ%: 9¥¢ 95 OC or bel ow 100 OC may be
at ia

east par y separated fromthe di sadvant aged
cr ulllee feed pirexaumay bheontactdd withedditionalsataty sé(yhimdiontntisg zone

at | east a.porti f .napht ha .and, c u noye, .
11 PR R S B AR U § Bhioes groduct et
conflcBiAg YR PO I 4dRtactily ARER 16 AR ShtBRESarat@dn 2098308 ia conduit
portion of the separated conponents exit separation

110z oFtee crade mroduat endfai gaslio fare)yRepargied dont dedotebpraidweid The emde

eparation zone 12 i.n SO odi ments, includes a
pma}_ﬂ‘gtefﬁ_ﬁ%seé’f‘razg8ﬂﬁ8??eﬂlgs“9\nc?rf&§[ 1@2’{0 ling range

di spra. aut hehetatidtof b embodidnPEF Déepatafios 96 upstream of

enbodi nents, a boiling range distribution of at |east

contRging eystary g0 allhy disedvansgpderde eibevigepederdmitonpedrgers

m xt ure of,.component it h oi lin n .
senfiby Pt 125 RBORER 27008 Fl it b5 Qa6 g neytion of the
disaRanBR& &hde AlsepLABH using @chhigBetndREinaheigte (fheedneie, sparging,
membrane separation, pressure reduction) to produce the crude feed. For example, water
may be at least partially separated from the disadvantaged crude. In another example,

components that have a boiling range distribution below 95 °C or below 100 °C may be at
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separation zone 120 and enters contacting system 100

(see, for exanple, the contacting zones in FIGS. 1-3)
wor@somesduit 126 to be further processed to foPOT/ES2004/042125

crude product. In sone enbodi nents, separation zone

120 be i1 tioned..upstream or .downstre of .a
ey PR o ey i e EE g hed R I Hoafisea. msome
enfboldirfer®s) At REstaHrEvbsBNpANA aud dodpehds imokd Zolatile th@Eaphtha are

enbodi nents, the crude product is blended with a crug

e
sepaiefed from the disadeaniaged crudiet fippape enpeiments, #rlersba peign of the
t . ined wth a
Selga%tagéﬁgg‘%)r%&tsa&gﬁ s%’ éeigg%rfﬁo\%%g gg& yontlaﬁletﬁggj; resul ting
i N aHelcenidefdedolaained floaviepgratdorn F@oli0t in dobritenhisodiments, includes

bet ween the viscosity of the crude product and the .
a Rixiue of eqmpnepisavigh aé@?mg KSR éfsl'ﬁfél?m&@é‘%ﬁ f?,aStt 198 °Eragdig some

o T RS e g T4 Wi

cridedted mclidesvemixtiitecof CANpoherthwith mubddingy radgedistabdtiohbetween

10B R e e R 2 B S0 S5 RBlest S M iortonie ke Gedgits
sepdRats Sk 126 TP dhERNMoftacidERiche fsh fé@é, ¢55cxa Bl A ddtacting

system 100 via conduit 104, "and at least a portion of
zon¢reindG8el 8) vdwondwk i 2Gstodwritetheripnocessesltte forh0@ cirida product. In

condyit. 128 and is intr ced.intao.bl endi zone 130.
soffg ehaHigrinLs- S5inentpaibing S0 Y pe RO PosliipsBfant RE Seiiigam ora
depdl@slGlit. | AREOFTBERSIEg WhE BridB @rodfuctBXi® cBhAERESsyStehEBIBvia conduit

for exanpl e, a hydrocarbon stream such as napht ha

1ér oduced from separation of one or nore crude feeds),

a cr ’ eqd, s

2 bit g tppEfel SR orile SN (LA AR o B BER Y same o
or diﬂﬂaiaglfﬂfna tHexdrudeefeed. NEsreshmplegthertiudediroditt eiafy@etcoynbined with a

into ending zone 130 or, upstream of such bl endi ng . .
crydshavipes EERED Yisaostty ﬂﬁf?h%ﬂ@%%%ﬂ%@ mpedychhafigg)a viscosity

that%s BtwPE&Rfhe Q/lis%gg%}{}% BOD&dd EIQ)du d%@giggdy%it? ré)? A CEud®)n another

neet product spe cations designate I neries

examglepthe teraiegpoduchtiaybe bianded with cRidedavingspBANfthaas diffesent,

tnds 0 AR Aoy R i e R lanplie B hide produs
antl iy @0de. THSH1BARAFREHURE REYGE @bl Sfob k@ﬂéyoﬁaﬁ@xpﬁlﬁi/&rg%étmem.
n

via conduit 134 to be transported or processed. -
6, tAfeshavaddVint ade dertaingabediments, gugeafegt icoisrsremmtactingsystem

hr ou ui t 2.. and.t he. di sadvant d.cru .S
10350 908 At o o1t oD i SR BB ifsBierRe svstem 100
vid egfuit The abd tdatrb@edd it BleaBing Z6n€ 030. Bt Blav@isy £9re M3 6.0 least a

t hrough conduit 126. At |east sone conponents fromthe

podiogerf\ihmerade Brodpeids cempined sipthong iop Moz procass irgams (for example, a
. H f .

hyR0h st pih o< 383haR pREGECO0R el i e RE AE bruce

fecdsy) atchudey g brucle mekd, br hBureEXHeedof 16 pe@Bse 8 bienidad p@ddétoThe

crudes enter bl ending zone 130 directly or via, conduit
PraCess {ifamsy @‘u%f?sfimg%w Ataees gherend 2 BHodiced diteebmngp

A Mo & st T I P SHldhR 132 PR system
may hedlecgiedhuatneanilénding henebll36n déd bamdediptodactemay meet product
specifications designated by refineries and/or transportation carriers. Product
specifications include, but are not limited to, a range of or a limit of API gravity, TAN,
viscosity, or combinations thereof. The blended product exits blending zone 130 via

conduit 134 to be transported or processed.
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transported to a refinery and/or a treatnment facility.

The crude product and/or the bl ended product may be
w@e@soeded to produce conmercial products suchP@BEUS2004/042125

transportatl on fuel, heating fuel, lubricants, or

che r .

CPoTFR4 3 B ST YL ARSI Oh b 220 b conc 122,
and ﬂtenﬂ@dvmt&@d&l‘udeos N@ﬁﬂlﬁ@aﬂ}ﬁéﬂ@ﬁﬂﬁdéﬁﬂdb&fd fokatike crude feed.

fractions, |In sone enbodi nentf@tgpe cr ud roduct t he

The caKlg derdihemnenters capasiie pakEm, Ough cRIGHILIZG. | A least some
coﬁlg@&énw&nw%fuc vaﬁeg&t 5@%@9 elgaraﬁsﬂ%o PR RO Rt 124. At

e crude pro nost 90% at nost
leaS0&portion nHihe cBER¥Gproducaexitoentat(ig syfstenh €00 afters biending zone

13 o 128 o Ber SR sgenosindllr GO Bt hsndgis Bpe 130
dirt&t8 FrAh &ndufia 38 Hg ﬁrefc%%sﬂomédwmﬂe%ﬁuee&s&ddt @@faﬁﬁl a El@l’fded

crude product has a TAN of at nost 1, at nost O.
profiyst Thedblendied postuctexdts bindingstone 130 verconduifb34. 0 05

TAN.of th d duct, wil t | east
0. 0B rorimbidinEnr B daie yodust ATENIRE bitpd Mond e
trafépoedil PR feTinerk AN attR@trBéi G816 0 dUe bruiYpr&tuct alcaor the blended

range fromO0.001 to 0.5, 0.01 to 0.2, or 0.05 to .
prqducimae bepiosersed: it produdecconmateiabprogucis sushes aranmoaﬂauon fuel,

he%\ﬁlglteluﬁgsénqg% g%?rgltc rsroﬁ%c%%zﬁ%rﬁg}( LH%ﬁJ%\i[e ?]%f/{l@e&c%{r?? or f{actlonally

distillirighte crude prddaeichnd/idr &leidudl produerdt @tadukcd os®d®more distillate
enbodinents, has a total Ni/V/Fe content in a ran

fragtigngon seine empodinenisothe Srudgpreshysg, dhe blpadedinregucs andjor (t)IIe one or
mcﬁé’ﬁfaﬁﬂhe?xf chidl n?a&“@eehe)fd‘?&?eatéd” certain embodi ments, the

crude pro uct r gram of crude product a total
Ni / Ui feencembahitments, &e canlgerdéduothds axT AN of agmastsd 006, & most 50%,

10 ans, 3 2 0 5 grans, or .1 X
ot 08 SRt et 0% a8 Tah e e e drach 1 SaiE serpeRrbts, crude
produst 165 WA &S 2 BdngBRP 1 -809% 2507086, H080%. Ar 4L40% BEthe! TAN of the
sone enbodi nents, the tot'al N /V/ Fe content of the

crusle dierd. pgn Qdﬂ;mn emnbodignenBo dhe cBale20d4Ct bas HOANIQAE ofost hert most

i / VI E t.of the ude, f eed .
0-Saksbt Do eLnoron2 o bk G oie SRER 08 AR the s progpt vl
freq@ér@lh/saelanleaﬁt(ﬁ(boos aintiSmofe Bé@iaME aBlehdD.001. ah sHms bm%&ﬁnents

at nost 50% at nost 10% or at nost 5% of the to

TADbpf bacruge prdust may he e angs Aoms0-801 tr Ga)-@1 tch- %l,soru%OS to 0.1.
the; JE 0 erhB&mentd. HEL] e%{@%S%P&?N&/%{&%?&t o{ at most

pro as a oa1 con nmetals I n
90%E atanga %, acmdst 10k, at rsigso0dr aln&@%%b@{ﬂdl%/V%c@ﬁ%m of the

% of  the total content, of metals in

h 30
orug feed. g@@@? iredughit somp emhediprenifehasadgtal Bl@/éﬁff %ontent ina

rar%‘g ito@IF %%tl 09R8E Al éd%,f&@@ 9.4 ef the "NIFVS/F F @Gﬁt?l%?oé élgeuéruatr feed. In

m t'ed to, carboxylic acids,
cergaih émbodmmnisdthp canid ppoduicohast psr. grﬁn@rﬁ‘pfuels pedducha twoad Wi &/Fe

oA 2y e LU 3 MERILA B 107 s

or MRUBI PAHE 100Nk 9h g&@ns h%&aﬁﬁ%ﬁﬁomntsnﬁie%fdeqlaga{ %03’[2 x 107
metal s (for exanp lithium sodium and potassiu

graased{INiNgFeakit mnm@«trab@ln(nbms thx et | N/ V fre gneteniuefj the crude product is

&l 2 met al for nmpl e,

10328 Y2 Bl T o i e eyttt @i it
ars ?ﬂé&ﬁe ?ﬁs&dﬁﬂem@ tHB RIS ptddRtt 1% AT Peorfidit @M s inQhetal salts
m xt ur es er eof

of organic acids of at most 90%, at most 50%, at most 10%, or at most 5% of the total

content of metals in metal salts of organic acids in the crude feed. In certain embodiments,
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In certain enbodi nents, the crude product has a total
content of netals in netal salts of organic acids, per
w@e@siefisTr ude product, in a range from 0. 0000POL/USI0BHNB42125

to 0.00005 grams, from 0.0000003 granms to 0.00002

the ¢rRi@prodilct ﬁa[sQﬁbQﬂ Q&Q%%f A TE i Rl YAQOR oaAI¥Eachs in a range of

netals in netal salts of organic acids per gram of

1-8@%ay él@-@% a0¢0%, lon 38600 @frib@ @ntaimw@nt of mefaks|in susital splts offorganic

acic%B Bgf& c:(fru t ab{%%)!;; 2i f nerélr ygérlng%f%ﬁ /sglgq?ﬂ{léfeid %Pt jre not

limitedteg a&rbsiylmaissthidjs ﬁﬁicws sibloh® aefdspardanifonaed. dSxdniples of
the crude feed. In certain enbodinents, APl gravity of

carlyylie peids inshusiguiout arfrmad@@é@dftpomﬁpééﬁm&@pdéfpheﬁ@ﬁmwmds and

oen 58 el a3 gy M R P50 ARIEAREI LT (hF exampe,

hthgmvsbﬂmm fand petassiuile afkabnk-edrth meratsa(lfwr expinplt, maphasjupARIalcium,
ravi of the crude_product is m 14- 40,
TP O oy | ?fa]éﬁ%’é&?‘ﬁ%ﬂlﬁszm? @dﬁa%mb&fé’ qﬁaget%ls (for

Y0
exaﬁ#ﬁ@%gé%?ﬁs gglsllfj}%nyyﬁlf%jéalﬁgo/i) ex%{]l f’ 2h S%Lﬁ?]q) gfcl)‘ nngkmrl@ssﬂlerzgf
embldienteint esbadheerts, sltkecrpdoprodtictias agotel @otepi Dﬁlmletatlsan metal
f 10-60% 20- 00/ 30-40% of th
salts AR Bis gt Rackpt e ehoride i oritt e R AREEP gl o

0.0000 &hiderdh 0D00D003Sgradns FP600860 e @hs!t Qi€ 9D08DG Y gi@fns to
the crude feed while the AP| gravity of the crude

0.0 darems pEmp@IsiB ostalgelis Q‘Q@%mg acigpparigyamof crude pAmuct. In
ravi t ¢ sone e i ude
sonf GXbedmbllE L0 For S aichf BB GRS o Bt b2 of b huce

pro&@c%ls 20-1509% 86 030% 2dr 9TOBL0%E Gf/ohe%taﬁéontﬁi’ﬁ bf el intok@al salts of
total heteroatons content of the crude feed. In
Ofgé@ﬁtaﬁlﬁﬁ“b%éﬂﬁdﬁé?ﬁds, t he crude product has a total

LRI, 0 iy A oo

the conlededd with tdtdys:tg atcthe t@ﬁabtmgmoﬂdmtmng oA 30961 &0-12096, 90-110%,

or Qo4 it 51l AT g5t i P ol SRR bADER S MR eravity of

the%HldfeEﬁocﬁféf‘fs?f&ﬁn o4.4bhes-66 udqeprsoduct . I n certain
ments, the crude product has a sul fur content of

at Ine;astammbOdtmetréashe @04¢ padhedws a8ipsityrofat mostd1%, at most

,999% i . f th de feed
0% gt TS OF 1 PR B bR FBHE Tet theoref etbodisfic e crude
protlﬁctﬁ@s 4 31306sit90n 4 2804 081 099 DO%S, dr36-49Y4 bithe Q'%bﬁﬁ/tof the

of the crude feed. In some errbodlmsnts total nitro

crugopfeednin sing mbczdmm@ts ghowiseesitrmy tsecrade prodect Gompmest 0% of the
v1sc$ft§ o?%e enfite AR 1# ﬂ% Acifl é.Vl 1&65(1‘?185 R P&tl?'m 130%, 80-

ogen cont en

120@&%@0%0%&&@@%@@@1@&@& felaas a total nitrogen
content of at |least 1% at |east 30% at |east 80% or

at Insgge egsmﬁ@ne% éhec @rds Produeidygen ieteicismeatems poRient of at most
90‘92 at (Pr?os{ ?@VI ST6ot 56 th? R)%él %ef&%%c&?se&ntent of the

Content “of” ¢ he cr ucfé product may
cru®Oféed ain cwiain eBadiraentayihe cﬁlﬂé@r@dlhcﬂtas sl R%roﬁtotﬂs&ontent of
at lga%’? I1‘Vco, Qtl lctiars? g()e° 0, gcqggste 8n(5%, or at least 99% of the total heteroatoms content of
the crude feed.
In some embodiments, the sulfur content of the crude product may be at most 90%,
at most 50%, at most 10%, or at most 5% of the sulfur content of the crude product. In

certain embodiments, the crude product has a sulfur content of at least 1%, at least 30%, at
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of the crude feed. In certain enbodi nents, the crude
product has a basic nitrogen content of at |east 1%
w@roosmeaB9 30% at | east 80% or at | east 99% oPCT/NB2004/042125
basic nitrogen content of the crude feed. In sone
leas 18D ionetrleast 99 Heofdlysydfur contertrnf ths crtlﬁ%fecséu Hesqmepipbediments,

t 9 % t 0 t
the ¢ @P%Qf nﬁ%’g tcr‘%@/opg?&utcﬂg%&)x%e/%i 8?on eri £ ? A RZ’ %ﬂgtéj éulfur
cort&RAf tHeltre® feadd.n enbodi nents, the crude product has an

oxygen content of at |east 1% at Ieast 0% .at | egst
809 n wmeambasisentggotabpitiogen %ﬁel}@téﬁ thsrrretspreduct gy be at most
o0 145t §8%, ool 0%, SPRHOLE0N 854 LR MUBRI0FEM e Bude
fee& Ohfié&tawémﬁémﬁleﬁfs othe thee pmdyemascartbmh hitogen bententwdet least 1%,
$ di_ment s, t}tetai cont ent of feod.
at l%st %%m leash 8% %%%ﬁﬁh%%ﬁ’&f erfatat PLEPETh Pt O Fhgyrride fee
SimeiBodi mehts, RSk n?t@ ﬁen%%nt@ﬁ%f tﬂx@&ﬂud@brd&lﬁﬁmW@ﬂﬁost
the content 0 € carboxylic acid conpounds in th
95%y atdrogt 6%, af mosiét()%alahmestti@d’b rﬂEIat wostt e OEthqdagmpmdmg@n content
has ot cont.ent . of. car bgx aci.d co unds.
of thg gryde f%da ap cptg%llgten@@d/gneéaits (festgg}ducé ?la n%)B?Sé Slttroggg /:ontent
of Rfledsh el Dl1ghst GO @ﬁlteas@éo%a&bmadst 99R I th IRV QiRGIEeni ddntent of
the crude feed. [n sone enbodi nents, selected organic
the@xch:énectorrpounds may be reduced in the crude feed. In

enbodi rbo ' R
e BB B L AR o AP D BB oo
90%0&rﬁ@5& 50%{ bt ﬁoﬁ@@t’@laﬂmﬁg 10%g atiaC moxtyPe o f dﬂrﬁx@gﬂd&n‘ten’t of the
Car ox¥ ic acids and non- carpoxylic contalnlng orga
3

crud;z ﬁfén el Aarbodimentse thg gandsmsRdnct basgap Gyyeen conter of at least
%, ‘I L85 808 af ﬁ%?sttSE‘/ WOk 1808bYS! oF 1R oyden E&Jgglﬁ o 14 rtl@éfﬁ&e feed. In -

using ené OWN spectroscopi c
sorX aﬂﬁbb(hmenfa;f tharoeglgemmhmt sf thr:nessiesm@iltct Isnnarrgngeefrmm ®+80%, 10-.

70 zg%gp{{eg g{at%(s) %[r%%gor}ﬁ%e %7;5?28’% %cr)tgtgﬁtt cﬁﬁ]?ed %ﬁﬁgféeﬁv gttegc{é)%q, /:nmla?dlments
theTOSH c et o?t:?]rﬁg)?}‘hc%gl@ cd?ﬁcpoaelhd{'@tsﬂle égléfé? odut!?m@%%g 8Mmost 90%, .

content of the crude and TAN of the crud
at poAOB4, af moat 10¥bst 1BOY4E%ax trowmmnteno ol thatcanb@syhcsmd c@ppounds in

at t 4 % of.th rud
the cefinergpine i obienoh ORIl s GBRbPeaboxyiic
acil &8 ?ﬁﬁ‘ﬁdsfo afleadt@85 tat le¥at 304,12 Bakt §89080or at lch@39%6 S total

or at |east 99% of the oxygen content of the crude

comtexetdafcaanxylmeacad cereppindsliicthe saledeedaN of at | east 1%

2 E8hhe ARMRLA AR AN bt o¥ech SBEboRRNRL K 1EaT AN in e

crda@\f@eda 16 8bhn€ Rinbodinteatsh aatybxﬂlcamidéana/@d hetal Hﬂtsajf cmzbbkﬁhc acids
of carboxylic acids of at nobst _90% at npbst .70% at
mambgtch@@%a I3 weducedrpafpreatsms oFbaxplc et»ttepéurtgégaam%%wg&n compounds.

CoRRNh SRR GRS B Pgan By

prd’tﬁﬁt— Bay b@ diffarentiatedttiongin gnady gt the onu}dg @mduct using generally known

specttoscopic methods (for example, infrared analysis, mass spectrometry, and/or gas
chromatography).

The crude product, in certain embodiments, has an oxygen content of at most 90%,
at most 80%, at most 70%, or at most 50% of the oxygen content of the crude feed, and
TAN of the crude product is at most 90%, at most 70%, at most 50%, or at most 40% of
the TAN of the crude feed. In certain embodiments, the crude product has an oxygen
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conmpounds of the crude feed. In sone enbodinents, the
crude product includes, in its nolecular structures,

w0 c@§1065185- 0. 15 grans or from 0. 09-0. 13 gr ansPOf/US2004/042125
hydr ogen per gram of crude product. The crude product

i nel ol LA | t LUCHUr Epaol T.OM 0. 8-0. 9
col s SPEIELSL B 125 IR BUL R0 R DB Lo kLMD ortent o
the crude fqedpahdcthe cAldegrdducoliasat PAN®flayRaggen ot Rast 309, Git least 80%,

orFbles 30504 wijhs J09) OESBIE L% of ( he At omi & H.C rat i o

of thes: ' [
o T e T

métaldiabiavesarbdrglic apida o€ atamayt 80%; enmusttOamt afosths0d6,.ag@nmost 40%
in th rocess is.relatively small, and/or that
of ik R AT A i o PnESArYpX YR GORA S e @kyeen compounds

wikhig [70.086%¢ 801208 b 98¥1 § hedd RN R- b Bk IchSka B (Sr%ani,: Bxygen
some enbodi nents, the crude product includes, per~gram

cogipphedsef flecrpdothgdt : at | east 0.001 grams, or from

0.0Q1l to Q. I a f hydrocarbon it.h.a bqilin

¢ angh st ErPpERE e BSR4 16 mgcupamggyres, fiom
0.032035 gthnfi0dr fedAITN9-O13 EFaai® T 1h98bybn PertraMBortude product. The
n%dr ocarbons with a borling range distribution between
C

produchmay 2edudrcimits molrgulanstgictuge, frem $t8-0.9@mams) prfem 0.82-

- f b it boi | i .
08 ere Ot QB ook e B o D6 MR B 1 mic
cafdea (HAT) dfehstrude ptbtugy @apbe Withinr a1 020 BD- 086,35 308! 1094 of the

hyd arbons with a boiling range distribution between
ato3g 6 Tatpo 16 coedeeds. A oppedihiomic Hiamtiopyifon 10-30% of

: . : y j .
G RGO 08 ks B o SRR e
theaproGess @sireMEaelyl smadlo amd/@ntbatdiydenpes is predacedde sipu.oduct
i ncl,udes er.gram of crude prodyct, at |east 0.001
oSS AT e BLOREL oL B 86982 i come
enfbo&inidnby tHeQud prabiudBedudeded %ga% oPthé Qﬂud’t\!gpgodlﬁf&g/ aPleal0.001

| east 0.001 grams of hydrocarbons with a boiling range
gramss oF frpmt G- ¢ tocd- hawmsighydocahdn9eth @ Godingrang@ldiMEhution of at

e LR S T X —

withed badligiefe Qistitimtiph Getsetn 100 °OQhhe& 0@ PO add MenhRa; hiBast 0.001
crude _product may have a napht ha content of at nost

gragsg oprae)- 00r-0-arerarns of Iydeocarboms vath agihegeenge disgrativebetween

I ' t duct
oop g Bigsct o SO ORI Dl (85 B o
hy@Oedrb&ies with b beilitigshndel distdbwinmt tetweedi300P€ fidude °Cegd.101 MPa;

he distillate content of the crude_product may be,
an%%ﬁe ¢ B0 berams, Qe BRI to O zrms i hedrocarbpns wishe boding range
diseHiy . 4003 0@t B .2 grams. In certain
lsenbc@)ig?r?gtr?%gl}élt@%ecgﬁgggg p?c%lgclztgp aIgsA'a V&0 cont ent of
70- I399He @ObodiRedts thor cride irb@86t dfclades, NBQrawof emte pfoduct, at
I n, sone. e produ

O RS PP S B
0.102 NI 41PN 214380PDd0 Dgr@ms of hydrocarbons with a boiling range distribution
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 grans, or 0.001-0.3
granms. In sone enbodi nents, the crude product has a

wo e@sdeEascont ent of 70-130% 80- 120% or 90- 18OR@S1004/042125
the residue content of the crude feed The crude
pro r.ar resi due
o o SR Bl TR A BB A b 70 . s

120v@0890-01 PR Q51 cﬁs@lﬂéﬂiontéht@)@ ﬂhe&r&ie&l%étﬂBTh@d@QEat@ c@ntent of the
granms, or 0,01-0.1 granms. In certain enbodinents,

chedw B bF- 18 65T DERUde RTCdhet 812 1089 fom 0-8¢0130. é«gyams

0.601-091 O/Q)lo() 6@@ gontent of the crude feed, while
t he Clg e pro uct S a C5 asphal t enes cont ent of at

nDStIn 968%in ambodisten8) the cmmdeqirocﬂmﬂ; hassOVd30) cdrhvent Gf 70-130%, 80-

NS T S S B e Sy e
pr%cﬁlgg}g{ss,spét irﬁ s trull gfocﬁkt O BR%: i daeﬁ#(%éeigéﬁto q&%l Q.8

a t enes nt ent the cru e the
grmodwﬁt%ﬁgrauﬁ 0I0§21ﬂr41g1temsrmdh@ﬁl -0.8 gramhhi n 10- 30% of
t he .MCR con he c ude f I n..sone

t
o rb SR FOFRR 8 OIS Plsy e e Oquist BaHEPIFBR ERnte A IR 13075, 80-

1209 0£9019 20% @€ thevBhilife BRHIEH i ﬂierlﬂud% fE@d athe/Gh¥e ﬁﬁo@ﬁeﬁnay have,
MCR content may increase the stability of the crude

per gty efsrade pypdebbot repidue aerdent |nmasange fl@ﬁb@@ﬂ%hﬁss grams 0.0001-

SS90t may
o R v e R TR
hl ghn vemwsmbydlmmpﬂemﬁ-@del Iﬁ?oddwh&fwldl@mé&ﬁétﬁtof 70-130%, 80-
lative to the hi %h Vi scosity co(r}ponents in the crude

129%9 ar 9G=4}0% 04 ths1 M CRaconignt 6f thg ceydgdecds adigle dse crude product has a Cs
as P[Qﬁgstcgﬁlt%ﬁt &%‘9 @3&9@? ,dat%é‘s'i 6"%, I)rea(:t‘ 3{1%‘9 %ttl?égg Maltenes

e represent sumo a crude pro uct
coaisptfxﬁ]th@mée teedt ﬁntermmdemb@hmd&tsphed)gaﬁpﬁk{[falesabh’em of the crude

Y e TS e T R ey Pl e

 feRONRRNBEMVECR RoktBS: d}ftHéj&'uﬁce gﬂi)duosf is Withfrpﬁ) SHUAE 1Ry M@R:Eontent of

may be in a range from1 % or 20-80% o0
thd erudsofeed. ehb&@menmmcsl,lmants,ademamﬁg mswphaéwnemomm of the crude

e A RESGHG e § oy B MRS oG A b Feghltd sLBAF of the
creRFeditoRMboduttheix@iide product has a MCR content that |
Is at nost 90% at nost 80% at nost 50% or at nost

10%® sorpdemkesiamenist A Cs@pphalienascaaient andMICRrcontamg may be
R e L e e R R

in ﬂﬁmhﬁietpr@iuct febative uol ehef lﬁgldmsa'dmy ebmgen@m@luﬁé cﬂn@e feetin For
sonme enbodj nents from 0. 0001- rams, 0.005-

eXgRBlfs? SUR O el fasd Cq@malfsﬂeswe? angh eee feed &\@@R content may

h
iy 8 SO0 SPOSHL T e 1 SIS POGH 1 s o
M@Ranntentﬁné)}omﬁprdﬁelﬁ@dbg Sarffhe samsdH0cbinthali0E' @r SIS assess the

of .total al er gram of crude rod
netgfugipRn ﬁ!&b ee S cqmptaeRs it Thflcﬁﬁlet bl & agglepqrmpduct may

be S | fa%ge HorNEDoYL b0, 3P9H.80ot JraAtRPie %%gﬁg%l, %$htio of

hibit corfosion, inhibit friction
MCR content of the crude product to Cs asphaltenes content is in a range from 1.0-3.0,

1.2-2.0, or 1.3-1.9.

In certain embodiments, the crude product has a MCR content that is at most 90%,
at most 80%, at most 50%, or at most 10% of the MCR content of the crude feed. In some
embodiments, the crude product has a MCR content in a range of 1-80%, 10-70%, 20-
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i ncrease water separation abilities of the crude

product. Methods descri bed herein may be configured to
w@dsoedasor nore catal ysts described herei n t oP€TES2004/042125

crude product duri ng treatnent The crude product

ool 1 8735 AR RIS AR AT FR AR, B S BRH R, n some
eniboaREstd, GHnBPOH 1711 lgﬂﬁns mnosam 8 BRins| bN0.0e®.050srams of MCR per

reduced TAN, b) reduced viscosity; c) reduced total
g@@%ﬁ&m@eEBﬂP@ht d) reduced content of sul fur, oxygen

1 .
s e .
lesMERNADML giams, 010)0000)(1 r(b@ﬁslegtaﬁBJ org).@000130.000) gramiedfitoedl catalyst per

content of metals in netal salts of. organic acids; or
gramy o Ok el Rencheing he eiabit may ﬁs%%ﬁ%s%{%"b‘éld%r?g%?%‘ de grpelugfduring

tra.Hg{l ?taﬁ{nggrgi:/&ﬂ r;ta?eilcatrgént.t I‘I?ﬁe Chtd 5@ BE? &dit ¢ rﬁj?)ltn'éﬁgltﬂﬁgi;r}cﬁgn, and/or

e selectl ange
inqueasp evater espaaatbnrabﬂit'mb ah gead:racha pmdllm,t. dietlohols mlescribed herein may be

subst ant i II chan For .exa , It be desirapl.e
cop BB Adiont of HRrs el Ao RREd Rergindp oRerh Gegrogeiabane
tre@ing@t Si gni fi cantly changi ng the amount of other

conmponents (for exanple, sulfur, residue, N/V/Fe, or
VGO)The [cride reduetipneducedryain @g@tnctum syktemdlﬁ& hag properties different

cont ac 0 ntr at ed" ductio
et PO SR Aol eSO SR Bk Ry el B % STl o: o
redub@d TAN @) teriadeCaBeddRy; O GetirRed totliNiEV AFs |061§kehte 8§reduced content
drogen since |l ess of such hydro en is also bein

of dsl@a P/eeBdliEeses: pegonEinyme theseqfne)rpduced w@m@atem,ff) reduced
Cs agéhaft?ur Cgtr?P ‘g?{e%lﬁ daJ‘_OIt(ﬁgg&t tul@qn& Red AITJ'I %Farvg ?I%ﬁ'?auced

I's accep nmeet
coatent/ fimdtalaisperal slis off osawR Efclld:’sat)lf j9BSmbinhtnsttiedof: riudeme
U{kpgd may be nore effi ci ent y treated to reduce TAN
J anagy PRIGEPRFGIS AT crude prodipet Klaiyedo he Ghde fpd, may

be @aeaw%rgbadhgamﬁu@&h&m oiéa«ﬁémfe %&H&ﬁnged ;]&%H&e oPBEn8f

nmore bul k netals and/ or one or nore
sulsstampielly chafige Het eaclampﬂmyt thay badesireble id ahlyfse]nenmmly radutr€AN in a

f f of Th t
erg S it R BB e S RO OR oL S RensE
exzﬁﬂ]tblﬁ S$fuf r@ﬁ(ﬁféUN%WF e, VDL rInQE@ ‘ﬁ%n@ic hyd'f@gélﬁulﬁake during
catalyst in the contactin g zone (for exanplé

corfggtingrmaynly ‘moneengatede on é@ﬂwbmn iang) neludrf n@r:luqts)n of other

cof R al Y T af GEEI RIS b Bl MR b e el drogen

sin0¢ ledBYf s1oh hpdrogamzeilsdi tringtdka ky/ fditce d¥agohfoneits in the crude
comperci.al catalysts thatare contenpl ated to be used

feegs Ity dercpmple: hérSéqi‘fanragéﬁ Gerle hpsa highgepy,; butipgvr eomtept that is

T e

be NSO EfficiaA§ tridBed ENRME T AN3&BEut BING tedliBing [MNEROO0;
RN40O RN420 RN440;

Bkﬁ%%?aﬁsﬁm o0 iwﬁgﬁgﬁorgmsﬁém@mébe IRRRIERS TRVEOSgde one or
E N N
foriHous tlenformex aspmpod®dlof)the metal. The catalysts descnbed hereln 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
w@eloaonEsd- 10 metal s on a support. Col ums 5- 1BCT/US2004/042125

metal (s) include, but are not limted to, vanadium

h 8 1
are ?:Hﬁt% l1’2@:%1 {rﬁgdﬁ%ggg gyﬁg[scﬁﬁjera%‘i?ﬂ lncﬁwgﬁﬁg% ngg??hglﬁhllr%ﬂ %234
C31haB4da 4050424 CB4#4;ai44en cphat@mncms @624t U584; DNllO DN120;

DN 3PPl 40P At 1950 e B aaReiands B e i BN5 o,

) l
D009 e 0 heap: SRS Rl sl By oo
RN@Q HOrRNH6 100 RNG630;RMA|BO; RMSO’J’(D]Z—G(B QB62§5I‘ 2A683: LT03s8AE3; 7723,

Z7§Iﬂéﬁg %??Q)W@ﬁﬁ grg&%?,ﬁ%g ﬁ ' ra%ﬂfglaﬁ T %ﬁ%%?r{ dyxas,

SEAqrrpI es of Columm 15 el enents include phosphorus. The
cat'al yst may have a total Columm 15 el ement content,
per Ingyosm ahbatimeahty.satalysts usad trecangerp®pe0ies 0f the.ctude feed include

00001-0.0 0. 00005-0. .
onedPrtRrE IO g Qe R BSPRRIT SHEBEP e aane dfilaf but ar
notiiMGikddie SvAaRt ) cﬁroﬁﬁﬁﬁ' 109)ybddlifn, Qﬁﬁ@s‘téﬁs Inaﬂ?éheg@\f&)hn@tﬁ[m

gram of catalyst, a t ot al ~Col um et al (s] content of
rhepiun), dwpst ccﬂaabomszkfg;mﬂ@nnm nalé@cbtlmorl@ﬂn@m asguptiridaes tplatinum,

o SRR AL i ARSI Sy ORS00

meta[(s)smrﬁﬂ’ﬂ@tdbm 0t0901 gﬁmsgatladsy SIOOII rgedmu;laﬂeﬁsrt 001 grams or in a
0. Q001-0. 06 % |l um 6 netal (s) per gqam of

range frapy, & P001-4.6 garrps, @rﬁ%cﬂ Frers, 010% Oclagram;s@r Gl P@d@gams. In

: I t

sonhedifopishenfs, BEER B ipt RIACHEAN S\ Ron LB 4B 19 the Golumns

5- 16(‘mctml®t iEmamp]‘es GHCalmmrb] hetmbifts )nolwdefp}msgﬂloms r‘ﬂﬂl'eecatalyst may
nmet aI um 5 and/or Colu

aVFé‘ttPB‘ ﬁﬁe’@eWé‘t"&m @e’&qa G@ta@@f’ap r%ﬁ ’i?én P08001-0.1
grahN@ @06610@0@ gilan?sOO o@odsﬂo 09 ,;ra’mé or 60@@I@foof1 agtrérﬁs of :
Colum 6 netal to | ums 7- may in a range

from @rmnmanchmemsmcatzalﬁst inahdse Kﬁ@hembémmd(sb sTh¢ haéalyst may

st i.ncludes el e dd|
havg b S5 R BT SRC B hmnd ReD Cop oS8! GpOilaegms. o
leaéf@t(ﬂ d§ra1fnﬁ o4 a0d 0107 Sramsaid/oBlin 4 rabide filoth QDDET-0. 6 grams, 0 001-0.3
ments, the catal yst includes Colum 6 netal

gra@ﬁdo 093-Qrfrerams.as 0 1¢& 8 gmnyrp Ta soma embodimente thewe yst includes

I
roff 87 BESALr el o 61 M S BAG. D
emb@liinants, eloadiysEintadest (h@'iumat 18| e¥sherit@Y In i ool to e Golumn 6

mstal(s) and Colum 10 netal (s). A nolar ratio of the
metalphl  Col unm 10 metal to the total CoI um 5 netal in

t ner @bl obodibbind ity ARG E iiion 9 o R 6 iRtal(s)

In sonme e nt’s,
with pae bpmoat @dtalsrfrono Coﬂmpms ahd/dr ﬁnl,urrmsgubfp 04&11116113& rhide of Column 6

I t ai di 5-10 .
el Q4§ T e B o RER HOE Sl 1o Ueiehn(aplagpao of
CohufH® RRERIEColufims @rloq{éaeﬁhsfge Hf‘%ahggﬁ%ﬁﬂp@bb ! ?o;&fz“fs In

the catal yst n enbodi ments I n he neta
sonznethlpydimbatthe (:aatlyairleclsdqmmlmed IStdﬂnmE(s};mt addftiontie the

con&tﬁg% fs(;oqd HoTh taaxl (s) WlH’lp (P %rotr moarla Imet I%S(%olur%gg 5 %lncll/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 nmaterials, zeolites, or

wa@ ooobiosss? ons t hereof. Refractory oxi des may i PCT/USE04/042125
but are not limted to, alumna, silica,

Coﬁjr}éﬂ § %@Al&&ﬁ%gofdﬁrﬁm BR1aQ%). 98 mAdr 6@ bER: Qth0€elumn 10 metal to

magnesi um or mxtures thereof. Supports may be
theabtahCokuhf 5 oreta i thereetatyistmayrhe uf atnge drons idN, ersfrom 2-5.

Criterion talysts d Techhol ogi.es LP (Houst an, .

s BESorty asiodimtals 6 el SEip AR s st e i dipsied on
a sBSorBloGoRR thd dafily R Id SortaBLembtiR6NtS AT Hamna s 0hetAINs) Q'S

graphite. Exanples of zeolites include Y-zeolites,

combinatiorwithtGedumnd p ¢temant(syase incoeppratgdiv, or densisiteden, thgygpport

errierite zeolites. Zeolit i f
to kS Bt R s S ER Ly PR RhBOL R T
supjRted ythy aRight ofkhS.cAtalyst hoRidsLgIPaipport] 41l Setl(s), and all element(s).
enbodi nents, is prepared such that the support has an
Tha vepnegenpn be peroaparemay inchide refzagiory mesjdes rorpusgafbopRgaed
[.at | - R ' ' [
il e of Etbing R BT SRRBERTRAS, my ARG, futa® not
linfreddes,| addiminkNsiBcayeiliepahahing nitamivranxate, dirconivd dedlef magrvsium
paste to assist in extrusiqgn of .the paste. The water
oxplggordniHrEs HETe9T aP BPROYE 8RRV b5 QtAiRe a3 cOMUpRICBl magpcturer

suglg Ssr@g%riéﬁ CLBRE £ TRhHIYSed DB f(ﬁ&ﬁs{té&ﬁ alakss, W.'A‘?)b Q’torous carbon

consi stency. Exanples of acids include, bu .
basdenatetialk imdudedbutayre nottlimiteddo) attivaied tarbomendior sarbhygraphite.

aci d, and hydrochl oric..aci,d. Th ast e be. ex d ..
B s 0
anlBN09S RhGkeSs aZad s mEpbd bhEins® FBRO0ScdrBmbRidNmanufacturer such as

extrudates. The extrudates nay be heat treated at a

Zevbywp@fadlen FergenPennsakvgeiaf Y $nh5- 260 0C or from 85-235 0C

for period.of tinme,(f.or ex f .

o0 SRR i oub SRbdien S R PRifiregt<F frobt? sUfprBas an
avER3E Ped dearfiatsr sref 1daeviE0. A, Bl iakteld0 A reat dstedBOrAidht @rtain

may be further heat treated at a terrperaturg in a .
embadieents, 8:FHEROL BRoEPaRd By founme PREGUERDS Pagie Pl sipRert material.

In %grg@ g\ﬁﬁap d B R Qciagi%(%lgg 1@k tf)a?h AELRL inoécxtﬁgiolh %gﬁfe paste. The

cerfain e nments e support 1 ncludes
wagernamd délitemdcithare biédcbinahcinamayntlaid by sichmiatiaodsal péired to give

al um na, or combi nati ons thereof. The amount,o a ..
thePHIFHIARLE PP AACHIS S ar DA §l2c ﬂn%%%h%‘?gﬁshmlted
to,tr{a?ﬁgcocfc%d, R&Htic 8%&%&@&%, %&d hfdf@&ﬁg i adg@y be in a

range fromO. -0.99 grans,” 0.001-0.5 grans, )
0. 01FHe. phstgmaayshe axtruded askdut Osifg gerarsllyalswhatreeatdl g @xysion

X=r iffraction. | 0 embodi ment th ort
metie oo 6ot meol® REiEr aa hRcow T ORRRNE, g et
treédfedat H@rGoratdrd i QlBng fidth 32O & fom 1887238 P@oPh period of time
support, in a range fromO0.1-0.99 grans, 0.5-0.9

0.
(fgreaamplepfor 0,58 hosrsyangher, unib the meeiptaiatomtany okthe gytrudate has

diffract.ian. lLn.so nbodi nmen h
it 28 g 58Ty AR PR b5 AHERP oy PR
tefip@iBire Ba Ahgd AaM800-B00rans 900-11ber@) ’l forrh g support having an
determ ned by x-ray diffraction. Supported catalysts
avamage D@reph@p%tﬁlé@ffllié@%ﬁbli?e&er al |y known cat al yst

Pr eRg’akk "Umbodiments, the support includes gamma alumina, theta alumina, delta

alumina, alpha alumina, or combinations thereof. The amount of gamma alumina, delta
alumina, alpha alumina, or combinations therof, per gram of catalyst support, may be in a

range from 0.0001-0.99 grams, 0.001-0.5 grams, 0.01-0.1 grams, or at most 0.1 grams as
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techni ques. Exanpl es of catal yst preparations are
described in U S. Patent Nos. 6,218,333 to Gabriel ov
we@008l065186, 290, 841 to Gabrielov et al.; and 5, F@BpSRB4/042125
to Boon et al., and U S. Patent Appl i cation
ubl| |on 2003 1 11391 .19
deE: ﬁ(t-rgy Igofﬁrgctl rspmﬁgi;nbg nller?psr’ gbensgpégnnga% ﬁlth%‘taécfne or in
cohibnfaﬁbﬁmﬁtth(kﬁhéﬂtyﬁﬁs oﬂ dDurﬁﬁlﬁta’iﬂhetaeimhﬁﬂlh FBnfet, pélhgam of support, in
support is heat treated at tenBeratures in rang

a rapgeriorn §-119.89 grms, A5p0-Pevamgy er 06r0-8 gnangs é@elmninecﬁ by g-ray
dlfﬁ'zeﬁcﬁg NALHAR MY té)ﬁlrﬁ‘erﬂgttﬁé s gge(;}t g&?%a%“gﬂgéé@%ﬂt aims, gt least 0.3
n ai be u

npregnati o ing preparat
gr:ithsa aChhsilOySsgranE)(@T‘qn Il@st @8 grampy €fgheth almmiag,ds deﬂ&ﬁhuﬂé b® x-ray
.citric acid conponent, ethylenedi am netetraacetic acid
dlf%‘?_‘ ammoni a, or mxtures thereof. In certain

SR o S B AL PR i

tedhniemte dEsingpedofiviaia yat pseparfatisnsggre descibed HTU& iPatym Nos. 6,218,333

o CHBROPY s DaRC B kAP Ft 9~ Gnd 4TS & PopRery ard US.

Pa&%ﬂﬁ?ﬁﬁéﬁbh@ﬂbﬁéaﬁ%ﬁw 2003RN1I1o¥iBiRs. benefi ci al
catalytic properties of the catal yst. Heat treati n% of
({)

a S Ha pade smpodintentst thersupprrhimay be mgresmatwbwah meaizlde
e t he ¢ ct i Vi

f
calgf TR el PR RS A7 bt 15 ot O PP Rbtpenn o ranee
fromk eocderg@(rcr(bel@oum)obl °8, oPsI0eITU0 E&gquaﬁm Feghatin \Qﬂlﬁhﬁi&tal In
No. 200301 11391 to Bhan. The Iurms 10 net al

SOE GDapiseAnLS, FrEpreBRatipn,eads mast be userl dHBNG PrAPRTaggN of T e catalyst

Exgﬂli 63;62%;{.]{1 gn%%ﬁmu@rlr%ss Eglh?%y z?m? %t? ??ﬁlﬁ 1%21% t&@f&%ﬁfa&mnetetraacetlc

actilg EDTeedammionty, stimixtlilee therecifng equi pment . Exanpl es of
equi pnent i ncl ud stationary

swtablem t unbl er
shellp serin F@%ﬁ%ﬁsemsw FPté]rYStrﬁl%é‘P%fe %ggéﬁé‘i‘ﬁg &r H}safp@ﬁatmg the
CIIYRBs 9rlom51g@w§at t¥Red shagg@ﬁﬁituf@s%? Khpo ?tgtgo@é?bé yRigPe

genera wn m xer, ener al VI Ce hat
Owerlaying lalmcﬂhil on tpp 0¥ th¢éleaﬁeea@dl shapesl Bpp@t having a substantially or

relfhyd hERTL R saionan il et Bl e Lae Rerl rEp b gyofegies of
thd @ftystS H%&t %ttlhg |o!f¥ sﬁlagﬁa g@ﬂﬁ)@tﬁaﬁey eAhSRRAEE Bf MBtal Rfds to improve

support. In sonme enb nts, the catalyst is heat
the eatelyiéaiaciivity efithercatalysés Meﬂmds iBrepBe agatalyst vmng overipzanethods

0 po
o Fespisdb SV aronk e BB ERRROR 2RS0B3 R By
be M@etCdlieas £d40intktil{k apd mﬁﬁ%@n‘befmtxealwltmﬂbble mixing
oxygen rich air at a tenperature in_a raﬁg bet ween

equipprepdodpan 2ésdunes 300 mesid(se/syppat migvreat therCalwans $HAt

[ f r
() B Bk B R mbisl o MR o B b e, Bamples of
suﬁiﬁ])@dmnﬁgl tguiphemeveinde tnsblaatsadtipatryrshylihe thaghs, tMel&Hr @aixers

in the pre ence of air at tenperatures in_a range fro
(fog sxaypple ORI tyPe Bk ARINEOU PO WO @@er%én%wwggro@neﬁaﬂly
E%Mxéxo B: gegarafll?rknﬁwﬁ%’e’vﬁg tH%t v@lﬂrgﬁlté y?r(f e ofuds 3310
ours to renov orit e Vo e conponents
matal{suppoctanixeurti ﬁtgcetrtam éinbcndmsnts the nradrml ssare mikdvkuntil the
Corinat 2l s5S (f%)(lrrtlje%al(s) is (are) substantially homogeneously dispersed in the support.
In some embodiments, the catalyst is heat treated at temperatures from 150-750 °C,

from 200-740 °C, or from 400-730 °C after combining the support with the metal.
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Catal ysts prepared by such a nethod are generally
referred to as "uncal ci ned" catal ysts. Wen catal ysts

wae@spsdapared in this nanner in conbinati on w POT/ES2004/042125
sul fiding nethod, the active netals may be

subgt & [ ' .

B A A SR ShS el 2Rk B SRR o i
an@Bor2dEg&BAch air @abfehﬂiemtmetm alrange detveen 200 ,°84hdt1000 °C to remove

Gabri el ov n certain_enhodi nents, a theta
volgiilgmaiter §‘Efglﬁl%ttat kast agortempf ﬁh@&iogww oo s sref@nverted to the

Rt theta al um na support/ Col ums 5-10

COTF@F&}(ﬁn%n )?tagﬁfemélThe theta al um na support/ Col ums 5-10

met kl ether enthodenerdy, Hosveheathetoatdtse chagbe hestargaedan ditesprefence of

e &} DRALEFS B RRR P ot G PrEaPRRBCA BF blow 400 °C

or be2&w50830) for a PERLE BF lidhe iR H ?zihg@ §m Uﬁiﬂuk% rbl%ove a majority of
conducted at tenperatures of at nost 120 In some

theeyotatidti ermmpanents vathouppavertipgithdeelugng éﬁiﬁameiabl to shqmpotat oxide.

oyl st Bt d B et Ay SR o AR spights

Wliéﬁtcaial’y%is aré Pre (g@@a iR h AR Eﬁeorﬁlﬁﬁa’c&ﬂﬂpﬁ]ﬁ b egifldaicahymabd, the
i ncl ude | um 15 et al For exanple, the

acty@ pm«ﬂs auy batsabsjatial dAS@prS@tﬁ] @ the SwpDes: Alrepasatisng of sualyoatalysts

are?l%sc%fb%a 9 Sl; %%nmgv%% ﬂBttQ G%%ngl\é%g?gle @Bé%{?@%@ﬁ&rﬁ}gbnelov

et fpowder may be conbi ned W|th support to form an
enbedded, netal catalyst. In sonme enbodi ments

pondEFerigiyempRodig e che il ning SURNOHBRY %\?Rin‘?lﬁ%Wﬁh Columns
5- 1@’%&&@ el AWled ﬁlhglﬂﬁ dy ?ﬁ?@élﬁ&% Stl‘b 1£&5%“n§‘ixﬁﬁé arYStheta

having a pore size Str utlon W t i an -pore
alumlmampoﬂflﬂmlmnnsaﬁ?g@ nfetaimn&ﬁu@(iﬁa}ﬁbmheagﬁeal%aw teoperature of at

the catal yst..wi.th. the su
leag 0B to Rorme o G B it Boregtoe cistibutign i § Bfedioh mes
diaRtedbf hQesLS3014, L’J.‘%%fallyhﬁlcﬁ %Eit@&ﬁtug 1stceﬁd1§:‘mq‘§rgperatures of at
metal catal yst (for exanple ed in the support),
mobtekdd0rg- t o Iess metal on the surface than woul d
oth rwse Ur i.n net al. cat al
B0 ed‘i‘ HP‘%““ ﬁg%?lﬁ’é’oﬁgb ?’eﬁ&tcg‘innbeﬁm?lﬁé‘%ﬁ %éupé’f’“
prepmed @QH@JCMSéd mélﬁpﬂﬁf/ b eoﬂnbfned a\mﬂl/ Dduppéittét Htdlgst and/or a bulk
activity of the catalyst by allowing at |east a

mefsd eatplype. dp seme emb@@wmep@, %\ﬁepm%fe@wetawﬁ gy énchipde lumn 15

t
et B ex bl e ol BRER! S TRUR sl A1 D38
crustaddahtpsd pcﬁkctfer m@thcaanmerge pﬁrtlt:feeﬂzeaﬁc&h ¥ 30 mickdhsa2 @ uaierons, or 5-

feed. Intercal ation and/or m xing of the conpanents of
40 FH@OBSatQIW“aeEﬁ@M g sompbped 3 YRR faroRnan snpedded metal

cat§1 §tu & %Iﬁgelﬂr)&ﬁfneﬁ{s fnl ?o@aEMHEy E E@Iﬁﬁhe Rith e %}#}H@n@ then

de crystal structure to a substantia Iy ran
extnrddé usiog sﬁndiajmnecﬁnrqaesaﬂo form ahetalys’y]ﬁvalg sporacizardéstdbution with a

mefi) PGB GUTSFHM AU ook ok L SB e ed T anA- T

et peA®inidd e %51‘3@"5‘[ thh %ﬁ@ﬁ?ﬂ&@hum 3 sdnﬁ‘e érﬁﬁodiﬁfeﬁﬂs)/ﬁtleast a
relative to the order of emental ‘nmetal in the neta

portiri détheayetilgo desideruridaethe syrfammiahd ergbadded oreth catafyst (I‘ﬁer

example, embedded in the support), leading to less metal on the surface than would

otherwise occur in the unembedded metal catalyst. In some embodiments, having less

metal on the surface of the catalyst extends the life and/or catalytic activity of the catalyst

by allowing at least a portion of the metal to move to the surface of the catalyst during use.
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Colum 6 netal peak in an x-ray diffraction spectrum

of the Colum 6 oxide to the order of the Colum 6
woredoaloegaeak in an x-ray diffracti on spectrum oPCT/082004/042125

catal yst. From broadeni ng and/ or absence of patterns

Themsnly mbethowe tdheahnioe of thedaddlydt ihrd0giK efosin @ff tHer saetbOHF the
spectrum it is possible to estimate that the Colum 6

cat%iﬁ%tailu(@g captactof 6@@( C@Fﬂl}’%l"‘{lt}l %‘ﬁﬁ@l‘bfﬁeQ ordered in the

cry tt 1 r e.
LSS B U AL U o

embxﬁdlmttnﬂs;slhs tstrﬂs&ﬁreé\orchy oﬁme((mﬁnnn &dnétal 1h0henCa]nlmn 6 oxide crystal
al um na/ %ﬁ% numtrl oxXi d xture he nol ybdenum

SRR 19 MRS RO OS5 4F Ll b i A& Céyst Stpgipecof the
embXMAkd cails@ mﬁi{e%dé?%% (ﬂhﬁﬂl 6 Thbal Alay Bk ﬁ@(eﬁ:ﬁi’nl%&rﬁ&ﬁ% Powder X~

trioxide m xture may eat treate at aterrpera
ray diffractioremsthods STMDIGQM@I@E@ntaIGnqﬁaIGd tlececagalpsatrel bty st to the order

hat oes ot, exhj bit..a pattern for bdenu di oxi d
of eyt 35 a8 nd P el g e B tied B Shaares tigiorer of he
Col@ﬁﬁx@ﬁl@tapﬁeelkhﬁ abR0hy BEBKItionl PeSRIR of HRACHIARA6Oxide to the order
catal ysts may be characteri zed by pore structure.

of theEoburn paretal @@almtanr@rapjahﬁmtl@r spechiainupd éhe datalysir Eramot

bro&de%&&]%ldzog tabge%;cg Pﬁ%a%{éeésea%ﬁ% awéﬁyj ?1?1%? b f érei‘ gg g(_ergl}g,

diffelicsibh ispattriuet) itdf pdRibd totHstatel thatahe PORENSE ﬁ%&lﬁf?é&%ﬁbstantially
ore dianeters. The nedi an pore dianeter of the pore

randqmply qleted e cHtakEISESi n a range from 30- 1000 A
50- ISCQ'%X‘?PB r m@gfbﬁgrglrﬁtrbd)@de;ér}faaﬁt%g %%h%ﬁ%bﬁ? hﬁ@i‘hg laXﬁéd?an pore

that in | east umn
dlalgeiarmbdt lezat B30yA tmdyehescombpmddeto Soize anl amh’ﬂndimblybﬂemlm h‘l(ﬁ(lde

i 3 B TR S B SRR T G020, 8 4 S05180
andﬁtﬁ\tlﬁbl)yﬁefalﬁs)t hat alLﬁ‘xﬁhM@%hﬁﬁn %ﬁ&d@m&t&fe A W hebP§lRed at a

al umna pér gram of cataly ave a pore-size
temﬁﬁl@ture bfmtl least §4& HC 6l OB AF h’m) podwedi catrbysé thak does noamgﬂbn a

‘ 00 A, .. 200-.300 A 230-
pactg b MRS b RIS R Xy SRSt s G (R SRR spmapsence

of thd Blgh pbal)i on is at |east 120 A, at |least 150 A, at
| east 180 A, at |east 200 A, at |least 220 A5 at |east
230 A0mg embodingsés, catalystamas hercheeasteainedby porgistimettiesr Various

e e e .

surfate dre@s br &dnAndtiond ther&d's ThO QatAlysl Map B LABGBLARDSStotal
theogatal yst has a pare size _distribution with a
quapiilyio ROTSoTES FEEHEPYR diameters.ahle erﬁi@mpmﬁ dipgetsr ebide par size

dlstf‘butﬁfn haPpe %ht%n Mrbi B 1d %tﬂﬁ%(%; | on %(ﬁkx Tﬁ'g‘é‘?ﬁé

of pores in ore si ze |str aV|ng
emtgidemettig catalyistsithat4aclide B Beabt 0.61gradhs éf ginhdduntei @it gmlli ef

t I n nhodi t th t al
catafst Bl ozt FichR g YA DB R B T OE: A dRRERom §0-200
A; 9@ fff—(ﬂgel (f(f 210 X 05:1480- 130 AM Irpotﬁér én‘?&ﬁl‘im%g Qfal tsttﬁﬁtaﬂlclude at

mber of pores in the pore size distri
leas’p@rl grahaatheta aliniina per@am of 35talyst ave2pole sxte tlilsmbtmdn &'m]th a

e LSt PR S PR LPSOEL BoBShE, LT 27 PSS
embodiments, the median pore diameter of the pore size distribution is at least 120 A, at

least 150 A, at least 180 A, at least 200 A, at least 220 A, at least 230 A, or at least 300 A.

Such median pore diameters are typically at most 1000 A.
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at least 180 A, at least 200 A or at |east 23gA
greater that 60% of a total nunber of pores in the
wW@eos/06318® di stribution have a pore dianeter wWehUs2080042125
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h Rare. ize strl utl
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0.3-beocaral Yty Braer §06.5i057 sH/Ei ded to form retal
sulfides (prior to use) using techniques known in t he

ar t Theeatabystinplieg a pOTISCAT{myutipnoritiss me@iah pore diameter in a range
t:i onal., 1 nc. n's enbodi nent s, e
fropho i B R ih sOBF eblrod MehR T e A ER PR 1 0 e, at
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catalyst with a cryde feed that includes

be dup range diom HGB MY rCEnbBLAHST /enl 3230 @u’gf o § 70e3200m”/gray
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yl fides, thiols, and sylfoxides) situ
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al.um na ontent of at

mefaé 5@]%'1d0a aJ ng%imgg}\%%]ar?i g%mgn ip the art (for example, ACTICAT™

process, CRI International, Inc.). In some embodiments, the catalyst may be dried then
sulfided. Alternatively, the catalyst may be sulfided in situ by contact of the catalyst with

a crude feed that includes sulfur-containing compounds. In-situ sulfurization may utilize
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typically at nost 0.9999 grans of gamma al um na, per
gramof first catalyst. The first catalyst has, in
wa oims/0esBodi nents, a total content of Col unmm 6PCT/US2004/042125
netal (s), per gramof catalyst, in a range from0.0001
eithed glsebughpirsgentsudfidd inghe pxahallcy sf hydi*omp abhqmd#phase sulfurlzmg
' on of t Ni / Y/ Fe fro

renovj ng a por
agGa gh ﬁgora% el b forBpous (o oAbl tiols, and
sulfd%ui%(@%l Bf-sif Mlﬁﬂﬁaﬁ@x?ﬁﬂocés%‘é@éfé B&kcAbed ﬁﬁ@ts ?a@ﬁbe@@ 488,372 to
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© heRbsrteriodiBebisch (b bPe pEFtu it S fétudes Columns
5-10GR&tEIN) in YEFbRAMGEWith a%ﬁbp(ﬁf aMd h¥s a p&8 isHe ikt witlP4 median
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coftHBRe tio PANP, aecciru?1 afeteﬁ ereHl%(/ﬁgsd't FeGst eﬁrﬁbxpyf the'e %fs)&)ﬂangnes from a

second cat al yst ve a pore di amet
crudh éeedectivanvingat deadt apation of hemieials irpMmetah ealtsrqfd)egafnmlds in the

h .the second c st..under suit bIe contactin
orfls il e ot it DU BB e e pRale: Akt Sohtent, Voo
corﬁa{teﬁppgkapﬁp REJEhESntdn® or SABRaBonsBEPe0H It dxhedftela¥ively

changed relative to the sanme r%gertles of 'the crude

smpld elanghs Wherothk erudsriegsbisicpeigctad avi ﬁh@xﬁtﬂﬁ axglyat. B%ﬁnsg able to
sel%‘cgszeh C an%eglgeroyg%hy gir P58 724 Wil ob ggmg'xga g{reg;g}tfc’eF in ~

urirng contacting.

reldtBply @@b.lpeﬁn@lnté Rag bllew Pty drudifeed td B@rn@ﬁﬁ‘efﬁﬁﬁﬂﬂly? trEzh@d In some
contrlbute to the TAN of the crude feed, at |east a
@4@6@% e QUHROTE SR SRR Mavabe BA IR PR PIEET o

e

Cohnbdist3- Dhaletay(s) marhddtatioh vaﬂudmpbele,ckmdvhas h pbi'f&smasdlstnﬁutlon with

t d t
AP EARGET 1 HECE GPPLA0 AGhd k. ot et gl Tl umber
of ﬁd%leéc Hthé g&re%&te ﬂtrlﬁlhﬁ)ncﬁf‘%ﬁ’@seﬁﬁﬁﬁcatﬁ?srt 11@%@5’13!)1% didR&er w1th1n 45

crude pr have a sulfur content of " 70% 130% of
A aftike gl poxaohareﬂuer of onthe of thedeudecleel] withéhasagdad catalyst under

sufib B SbFg e PG v iR eee BN B BiERg e ppertics
(fof @Aa@mw er/m) §1§ﬁﬁ6£xﬂ@echfaﬁ relaflvS R §£fﬁ@?ﬂo@8ﬁ1%§ of thBR@rude feed
crude f may have tlvely | ow content of Ni/V/Fe
a

while ct-heemnptm@s a@tomlmdtanseﬂ o ppmypll amgunta A bydrogsresoprds igrsome

a pha enes nt.ent, or.content of nmetals in
emR%‘i\l e AR %PreS‘F SFEE S ol at f vel y high TAN

(f oThexcxoRd atallANM &Y redlicd Aasdst HpchtioNBY tHe@BEPonéMSthat contribute
crude feed unacce&ot able for transportation and/ or
to the TAN of the crude feed, at 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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refining. A disadvantaged crude with a relatively high

C5 asphaltenes content may exhibit |less stability
Wale005/06518Y ocessi ng rel ative to other crudes w PET/US2004/042125

relatlvely | ow C5 asphaltenes content. Contact of the
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catalyefi precymar may bedwatgg in 6116 peesgties dfemgor wiarh sulfis confindng
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m ni mal net hydrogen uptake by the crude feed. For
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ersd AR ot DR 45 CORREn Ok | R4SL 05 85 o Mms
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the-Eﬁtlé!l\}/SE BeciBsal Redtdl %%rﬁ%eﬁﬁkéssoeﬁw 1) a@ P the ?ﬂ%@ncetcﬁ%ne or
/' Fe cont e crude
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numﬁmMﬁmtommmhﬂsalso only changi ng by a snall anount the
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FesTHR Bt Sy ardier obRes Sppisiande ?cg%onemﬁ;}haé ePRfibute to
the TN 6F #EQriRIeTEME tedule REAS 8PoRYonfofRYE mBlaks iR fmetal salts of organic

acids, reduce a Ni/V/Fe content of the crude product, and reduce the viscosity of the crude

product. Additionally, contact of crude feeds with the third catalyst may produce a crude
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treatnment facilities. The third catalyst, in sone

enbodi nents, nmay reduce at | east a portion of the MCR
wa@omspeilsof the crude feed, while maintaini ng PCT/US2004/042125

feed/total product stability. In certain enbodi nents,

L TR A —
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e SRi00 06 i SR PSSR,

of @S $31t, er@F‘I'l/‘WFé Sontéht faﬁ)lﬁrtﬁ@vfsé/d%ﬁy%? tl‘feactrﬁt{leyﬁbduct while also only
("fourth catalyst”) includes Col

chargitg by e ismall winontthe AT graa/htumﬂmfallm ppuett, VGI(ibcdrmmttdmd residue
i ze strlbutlon

cofBhE Rl RInE s Feo B8y 3 the e Bioduc dn B Bt s ariety of
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0 Rl 1) bremisn A0S 45k o7 G091 et far ol Gans 10 metal (s
1 S
co ARG Ao AOR0 COLANE 003-0. BIEREL b BTREY AT G per
granhef catailgst. fﬁe €dlumens GendcdOnhetel(©aatdlyshnay fadliiate rodidtion of at least
t al subsequen tocntac ththef
a ot ahe SHRBTHH ot ot SIOR il Guloied oy temppatures in a
rae € 30@)sbovnERg 356880 bi: %ﬁ& Pfé%ﬁléé/ﬁta rahBEESRONH0 MPa, 1-8
catal yst, the third catalys the fifth catal yst, thé

M4, ot A~ yst, the seventh cat aI yst, conmerci al

Comd™ Ko RERELRER, ARbEbmer GETR SRR Fgerads

Cot@mih 8¢hdi#les) o cdrhBinghdreith @ﬁd:té/\éllhﬁnﬁ gé’&lﬂ I The frk@l c)i@lyst has a
at .a tenperature in a range from 300-400 OC, 320-3

porsctsdignbutippwla mudancrogeidiapietsd é at lonsd 8@ dd Iflrsgmesuch

cof 51 9 DR el 50 e TP 2550

leabte2sd. A Fit deas2i0 fesrert baktd00VRY The suppodt hanigeluflé ameast 0.1 grams,
0-40 NnmBW, or 15-25 NnB n3. The crude

at ’é?sé gﬁgra%yatﬁ%ﬁ?teo 8GR pPr N leagt RO wams ohthetralyminggst gram of
209 % S

o T Ttk AR TR e & R R PRl b by B drams of
Cobmul & nfega(h) pbmngremrdfa@btal ystyhndl btnteast §,0081 bidnisofiGHiema s metal(s)

catal th catalyst") .inclydes Colum, 6 netal (s)

dﬁﬁ?ﬁ&tﬂ Gt e&l‘%ﬁ@@%ﬂ%\ MN&H@@%@% is vepgdinms ¢ b

C at 8 Yothe BABodMRAHSEhS bARe feed may be contacted with an additional catalyst
subsequent to contact with the fourth catalyst. The additional catalyst may be one or more
of the following: the first catalyst, the second catalyst, the third catalyst, the fifth catalyst,
the sixth catalyst, the seventh catalyst, commercial catalysts described herein, or

combinations thereof.
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di stribution wwth a nedi an pore dianmeter of at | east

180A, at least 220 A, at least 230 A at |east 250 A
w@roosmedsd 300 A, or at nost 500 A. The suppor t POEYS2004/042125
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at ldast (G5 pebénsPoostutdst 0P Beanhdofahéta ﬁﬁﬁnﬁﬁgéﬂ fialﬁjof Qugport. In some
O 03-0.05, or 0.02-0.03. In certain e ments, a
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mﬁ?léﬁ%ﬁre%raﬁlfo PéYSé. e HOgiIP I, the{olsme metals} aro 20
Jn&?hﬂ%uﬁﬁﬁﬁhw%é%%ﬁn.at | east 250 A, at |east 300 A or
a

nost 500 A. The support may include at least 0.1
gr ars cerégin prbodin@®ns, gq:tahydrogan uptebis by heSrgdeafasd may be relatively

o fherinRlert R GToCliprart 1 b S ot s Aoy e dp g’

wheR tﬁ@m@m@d lm’&ﬁit@tedawitl@ﬂ@'ﬁfﬂf ca@w a’ﬂa RripRbAlleS) a#be from
Col um net aly[()) of at nost O. gﬁarrs per gram of
3 lea“toﬁl QSfroma%%P e as from @@631609°|(h etdfydmgen mlntake by the crude

fes{ﬁe nagogrf‘e) er%gbql dtggnllgy rﬂ%a)ﬁli)%ﬁtaarl {1%6) frc? atll %(Sﬁm n&t, Ségw% & 3-10

Nxﬁ‘ﬁmé.l Th@cﬂudé pfod@@ﬂ prmiuc%d fhadontmy oPtheichud fbéﬁ‘@ﬁh f[Heqiilﬁth catalyst
0.1-20, 1-10, or In certai n enbodi nents,

maydiayrna TEANet &l mes 9\%{% abmash8ard at mestCH e asmeétt leﬂ% gfthe TAN
of Meorti AbAepy A0 AL b URg HRY %ﬁﬁ%ti/&a% L& 1f G%do 08-0.05,

contacted wth the sixt t a tenp ure’
or 8.02eh@E from 310-400 OC, from 320-370 0C, or from

330-360 0C, hyd he crude f
be i C%F%ﬁlggecﬁwmsrggﬁﬁa 550 o e oA chaBsKpcligey Golumn
5 rﬁlﬁgl\(g) an@ E:déﬂ@%é%ﬁg?l 10 atldﬁle\glr & {een A bR Q958rt. The

uptake is one indic ogen I's
sixth catalyst has a pore size d1str1but10n with a medlan pore diameter of at least 180 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 catal yst

woraysiesied a TAN of at nost 90% at nost 80% aPCTDS1004/042125
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talyst. Th | fal i | /
e bl s e Evany Ko e Rt R0 g M, or 5
Nrp7881Cs Nen*An' rveaitive astusiirdddatuphrs isfonbAhMieAti M thiS drogen is

90% of the TAN of the crude feed. O her enbodinents of
beinggengrated in itk ol crud pradudt praduked frpmgontast g the cendd feed with

SE S S o/l
e AL SORENR S PN P o R0 B 436G Sl Bymost
109, o fxileasapid dfahe TAN @fittle crart fealdl AN opthieaihdicproduct may be in a
conditions ma ow a crude product to be produced

[
rantgﬁlzﬁonh%n’pﬁh 036/9'?398@ ) G0 8 properties changed
re %bv%%é hg%ﬁe)g&l Gheeliedo Ibﬂé ?ﬁ‘t@@ bt ?geglf&f}lﬁgqe%urth, fifth,

the cru are not signi ang

- or sisthudatal ysg rectuaekethp oeelalt requirgmieaivel lyditaea edripg ppeedsingswhile

relative to the crude feed.and, thus, .be re ;
ProgUEiag AL Rratuqt F%%F?Pé%lﬁ?f’f rarRsFta iy PR pgreatment. Since
prdfut BB AR trafpoktMy IRidrdRh §s SRR MZhRiARY e 364 RTUrEYdrogen in a
sequence may control” the sequence of property
pracagpr degrsasastoyefalrprodessiog oefes.f eed. For exanpl e, TAN, AP

oot keifimbiRE®, FROEOE T of PRI BB MEATD B2 o

cotBRYf Clo@hmn 8REHtAI(s) il a k8RS from PO001-006QkarhEf Ul Aiktal(s) per
in the crude feed can be reduced before at | east a

grago pf ¢adHy s The Colwar 6metal s mabybdene apdegtuggder. e Higssyenth

, ' f t '
co 500 SEB N AR AELSEL AR A BPHAR LU P 0ot
TAMNGS the chide feddabi | ity of the crude feed/total product

m xture. | nprovenen f a catalyst |ife_and/or
st aﬁlﬂpqrtewbgﬁlmwés %ﬁti]a %1'%*@669%?%1](1’ Frustdy Bithixthy gud seventh

catgfg/ﬁ'és %ﬁ&cﬁeﬁﬁh{@am Rhd A %t}{%%fs?‘aéécﬁg éMérEr%rT to
oper at or at least 3 nont ﬁs, at T east 6 mont s, or
at Kelastinglthy eatal ysi()odihis applicatenemt conftrotling apatating sdonditions

th tacti . Combi nat i | d .
g RGO BT 0 PG, G T TAN PRdet SRS
chdfd€d NIAe6 ihbrul @R whilBQifek Bbpfick BPURraRNBA ALREE.

east a portion of the net In netal salts o

sigoifgamiycclmogets , Tlat rebdting crade praducimayf havieenbanmpd perpegies relative

to ’Ehtc] %}ud%%gdr ailn%tjhl%s,tboe r;lr(')Arlél’acgetptalb?eafsotr transportation and/or refining.
Arrangement of two or more catalysts in a selected sequence may control the

sequence of property improvements for the crude feed. For example, TAN, API gravity, at

least a portion of the Cs asphaltenes, at least a portion of the iron, at least a portion of the
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a portion of the residue, or conbinations thereof,
fromthe crude feed before other properties of the
waerewdpefieed are changed, whil e maintaini ng thePCT/US2004/042125
stability of the crude feed/total product m xture
nic?(gg rgvlp{tgcga%g ? i)g 18\{}&?&&2\;(21%21 er naéf %g Peeﬁ%gff‘ b€ {*eLéi%ged before at

lea3sppative Beseteﬂiédtingrid/tlw crA®Y fegd atei reudedy be
incremental |y reduced by contact of the crude feed

Wi t BN EFSgeReand/or é‘lﬂ?%tt%l of thecailysts may11g spgcEtivdimets, ymprove
d
HvBOGE B pa 5 bha/t e SIBNNE oPIHRRFAS €81 Blal pRENEE Hule>e
Improvenent afiaxdatal gst life hmi/mra;ntabﬁlay oé dmdmmder@edjtol)aﬂ@&&ddﬂ:gmuttﬂre

sonme enbodi nent the first cataly descr.i be
dupiag PIpEeSSB; ARy B S tAL I SyFteR 1 @P?raée for afcla%sagy rahs, htleast 6

Mo opﬁsléefs’t P ?Jéeﬁ‘ ngf-Hou{ %lefcbﬁqéﬁt df @ﬁ@éal’a?fvst @&e@oh&\é’tlngﬁone

r emoval | 'ecufar wei ght contami nants
co ntC@mhmmnoa$ Oﬁw&ﬁcmd cnmlwtsmayl aliev addustion m asfleast :gpontlon of the

NifEh A e Bt B Gecop et creoe st bodionio) e g metal

saltdbfoRsARi AR hiTeak: 8 poftfin JFERDNFhpdkntihdt %@ﬁt‘hbﬁteﬂ@ VI{AI‘@ Tt least
of Ni/V/Fe, renoval of aci di ¢ conponents, renoval

a P@?iﬁ.ﬂcﬂféhﬂ I@Sﬂh?tor @gmbmabgnsethWOE fipare the asle faed beforei cftber
pr o BF el AT R P UL BB Al Bl e

feddﬁaﬁl pddpa miikfite Qurn@pt@ﬁéﬁ@ﬂﬂgt(ﬁiﬁ @garhple] MRINCAikIEAL a crude feed P-
f eed/ t ot aI product. m xture relative to the crude feed

valug Q¥ have pﬁ)u dyicHptivelye natphalienspyAN apdler AP geayity may be
incIOWBR1ITERBcADY st ofb HEERAS R @n% Eég:ge:dhcaglygté. Bod ity to

contacting system nay be operate

; 1narcap¢r&aily&d]ldé]ltsel@étlmy ehangt prdperiiey af thefcrade feedsiny allow the stability

orti t he /V/Fefro the cru feedrra |n
of the, g C@ﬁ%{é OFAL RQuct RETws<a by A Htangd dyie 1pC
cat &l YorhSeOlifnk AR e %&s&%ﬁtaﬁ@?({dteé&%%d GBGR % be-gagltloned

second catal yst(s) and/or the third catal yst
upgresint dfarsetetiafimatt yssanfush pobigiofiing of thefiral gasalyst ﬁwytethlelw removal

f the crude.feed/total odu xture
or G X Skcsfis e EpRRREER 1B SonPr i afy S pefisfhipbia sats of
ordatctAaRss, Wﬁ%ﬁmﬁ‘?ﬁlng rigdstgslityns tl‘i@é}h@é]fee@/ﬁotal product mixture.
Ni / VI Fe, reduce sul fur content, reduce oxygen content,

and/be firss gatelyst allowson some epbodiments forremeval ofgélqast agffortion of
NlRf/ﬂéﬂilé o@a logg?lﬁlc{lﬁﬁl%gﬁerﬁ%&gg it %&‘t)r{lé(}n% gt;wat Cop rleb%te toa

crude €°seco

dectrbase th thatha?é yBother) catmystpinatiel Sestein, Ot doRbimagohd kRbf, from the
&zduct m xt ure t hat has a reduced TAN, a reduced
Cruélﬁ egr F Gbﬁ’faé'?ﬁ €, I ‘f"é‘%‘é‘é%ﬁsb%%‘@ﬁn@éﬁﬁ émlalt%lleﬁé‘éitl@éﬁwe

fecBAGLEN gd R Eﬂ% RldtiVe TRl el f&d igﬁn ?%%&[Qg X to@l‘f‘er cBtalysts

reduce altenes content, are
posioorzdapinsisnt, hed dofs, 1n|cmlamsIthalehgthtolﬁan’reethepe@itaotﬁlg system may

erti. of the crude fe ile ntalnln f he
be BpSRER i ouep B P BN eaGhAt d o] OHUJeas RORHo of the

NiAYEd REmRRO&SAS FRE mdy) % W&Hb&%ﬁ@ﬁtﬁ SherdB¥% e of one or more
positioned in series, either wth the second catal yst

cathlybtn gosipstedediar thie ftrbts:atdhysnt d catal yst, or vi ce ver sa.
Igﬁil“ % %e{chrtéa/ %ﬁé{%?s() éﬂ%r B%q[t;ﬁr% lif%t(sﬁ %?a%flbe posmoned downstream of

the first catalyst. Further contact of the crude feed/total product mixture with the second
catalyst(s) and/or third catalyst(s) may further reduce TAN, reduce the content of Ni/V/Fe,
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hydr ogen usage during contacting. Conbi nations of
catal ysts that facility generation of hydrogen during

~ W@ombsactisng, and catal ysts that uptake a rel at POBUF2000042125

anount of hydrogen during contacting, nmay be used to

chan t r I
PR S5 L BT SPEED PR Ry GRS AL
saltsh of emtd deidsat al yst nmay be used in corrbl natl on vvlth

the first catalyst(s), second catalyst(s),

cat H $3RY @rylbochmﬁ@tﬁ, ©atast gktbe syudeds Wﬂéﬁlea?P%{d(%“)alyst(S) and/or
e B B e B N R e has dued
TAN, (apeclhtcleé sulfifr cohent; puelbické exiygmyl coaieat; heellvmpad voritent of metals in

and/ or ile majintainin feed/t ot al duct .
meyl 5499 toﬁgan%“iﬁ ”ﬁﬁ‘g?iﬂmﬁ‘ﬂ“ﬁﬁé‘?fl it ¢y %Fg YISC0siY Be
corﬁ&hsﬁ&%c{h&eomenatme% tREks e;%)ég{/é)ﬁ% Bertié 8Be \éﬁidle?eed while

mal ntai ni ng the crude feed/total product stability.
mathnnglthmﬂablhgbmfdg@crudptfaldéto\‘al pmoth@éummmmS§lng The

\ tent,, distillate conte L, gravi or . .
scogERALE L0 RGPS if SIS ISt toh Suchep apdital it being upstream
of fRRitNt AL ARYstWot RE Q)0 of the respective properties of

the crude feed, while the TAN and/or the viscosity of

t he Toe abuélt}pnodi@hmr hyslrcmenﬁ@snecg”@%ceﬂta@m zmms tendp by mithmize

SCOosS t of the cr.udef e

bR obY i ORI TR ROt FafiBbu R Eh PR of
hydrBgén MaseobRicting) @nd a&t@@sﬁltﬁd‘c mptasu& @Elathvely 10a¥ athouitd hydrogen

boiling point distribution of the crude feed, and a
dumwmvé@tlnm%beaﬂsedéo ehangr&elepird groperiiss of & amide defluctyelative to

gs%&?g? aéilrt SQ)ff tﬁé@}]?g RAg PBPS&ﬁ}plme {uﬁﬂ c&’tgityﬁt ﬁ"lgfggﬁsed in

anount's as cdnpar
coﬂ'ﬂbﬁaﬁ(ﬁn With tlm*ﬁndecaﬁaiysi(s) Hycoroigerml ge(isk tlatd omalysi(sspeiti ¢atalyst(s),

. cont nes al.l ow sel ectiv dition of
s T oS R LA B LR Ol e et
wh?‘l@ |oﬁBI dh‘éﬁglﬁg doet bx%'ﬁeﬁfes Bf Q)Q%Hdeef%ecpgy el dE k€ 8Ad/or while

I'n sone enbodi nents, fourth catal yst(s) may be
maposinttigomedt fapdtotad amdudbmlshtye arhe aydermptive spmberdiftdatahsts may

d d h d
be i Bb i mEE PR O r R e R R e SERE IRl
prodatedtatilitys Mindhl ney By Regh pidkeblode Irés‘lldilfe@,-Gn{eﬁt tW®0 content,

contacting zones that include the additional

disgHetalcostenis NP1 greaityedr opgﬁyna@pnfg ﬂ)@rqﬁ af b @rpdﬁgwdo’r@ be maintained
w1tgxo u%6 d% or rt}{e I’EQD%F]{I ért1£§1gf t?xé ?ﬂl%e Eeeegr whllQHROTRN and/or the

ver ogen may be

v1s6@mtejwfrtmrud@p1bh@ctﬁi @Ml@&ft 90%30f(ih¢ﬁﬂﬁl\f aﬁwbr tﬁ@msmsawlf ¢he crude
in a stacked configuration (see, for exanple, FIG
feed) . hydrogen may be generated during contacting in

1 BFEBA L AR BIEREIR G0 A RS roduc
thaateki 4 bailiag range tiatitutign smniéar (6 the bexiangiott dioribwticni afghe crude
fecfy o0 iEopis TAN ARk isclg the FALL S S srtn i Be Sfame H/c'al the
crdaxg gm%a tﬁﬁynégtg?mmﬁ smamrﬁdﬁﬁtsfaswn%em@the

stack configuration
atoﬁaeH/CMthquﬁed. FIG 3B), hydrogen 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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generated during contacting in one contacting zone
(for exanple, contacting zone 102 in FIG 3B). A
why@soease source may be delivered to a first apdi/vsmoabs2i2s
contacting zone in a direction that is counter to flow
genefatdddurimgudatdctaglof the cruek degdl with dadbmgh batalystgdand hydrogen
thr h conduit 106' to coptacting. zone 114 in_Fl
mayggs delfiteerd ) the ortestine gRrsihaABg g e ég&iﬁﬁ’@ﬁfé%‘/sﬂg- alhe
delfetyS6i{ihORydrBkn Infly OB S ihelfort Bl AcIEed. NG sbrdede
eg’g d (foryerxgénr'bl e? ad |ng§. . ehydroger‘?ct reou% coSn uit
emU@bnents, the delacty nfithe bydrogdibmiap bElcGcudint tol the Sowmf the crude
P @rrbodi ments, the fourth catalyst and the sixth
®Catalyst are used in series, either with the fourth
cat PbrxhmpR, ta staéktea%aﬁﬁgraﬁ 584, oGl Y86, 219F hydi68en may
versa. The conbination of the fourth catalyst Wlt"h an
be gapdratédohaingceniicirg ingdne waytaeting ome T example ceonkictivg Eene 102

. n t nd/or reduce @& content aof.nefals i.n net

in K81 0B spa B9 ik R PR SR o i TRl iy 2o Ttor examle,

confycth@geie by inlTaGCLBYR o BRMtioh that RedouhitdfPBOR obedk@ie feed. In
may al | ow ot her Cgr operties of the crude product to be

somsrambosiaagiedhe ydagin femmartbs cosfutany withdhe Aewed e crude feed.
> ; _ .
A BRI 5 B0 UARO FEE, ot BYGRTE U098 Tbhen i e
geneaid diging@ontaltity Bene tbhtactiigadons i(fod eeshnples¢oneREME LOWs 102 in
t he _downstream seventh catal yst may have a _total | )

FIG: 3R e At hslroges) sarsse srarde slelivgred frop it addifipnal spripcting zopgin a

" . f - .
dlré'?:‘u{)f‘i1 ygls d leegtool%)vé‘ o?tthFg%gﬁ?deggpﬁ%a%] %ﬁ%ﬁg%&%\égﬁ]&ﬂough

cata t I'?Hy ave a tota
condeit AD€ (ts pontpainggroaen b4 indidivh $Bi)eauxhts e weruinl additiahyisbntacting

that .is equal to or larger than_.the total content of . .
zongh e HRAE it STHERE i G5 ecaviient BaF sywie adding

. hyd@@%én%%hgﬁc&?d&m@mo%n&edn £ 1metiRkf¢)smer gram of

catal yst. In sone enbodi nents, the position of the
upstorseme esehodiménts; dheafoysh caalyst dmsl tHe windt catalynt seaesad In series,

..cat t be.reversed. The.ability se_a
eittFE MR el SE T e e IR bbbl 3% e ey, The
contBigatib@WTIhd RAh SMBARL Witk ah allditbndlR)taBlsi(9Whdt Refice TAN, reduce
Ni/§r operties of the crude product to be only changed

! ged by |
fs qongemp FREQT Fedueg # gentensoh aciaisin petepealts pb gregnictagigls, with low

oSSBT 5 0 L g P SRR
propatiteolthe orude prddutiatbibe sl dtrngaf Yy srhdhidcintofeldtive to the same

cryde edwgith t he upstream and downstream seventh
propegtics & Og§ fefidoduce a crude product that has a TAN

of wat Q2 ¢ 0% Q ] .
o SRt Wi DS a0 e aSBL A 6 08 i
Theeseweadh ceiatyst usel epFioafom hiee dowatkérefraeseveantly cdig yst may have a total

i ncr nt al uced b ontact with the u e and
conlfBhREC PR & vlliEh pecamy S e prb i e et EoR0 ERDegrams
The dRviREASR sERDth Wid1Pst a53adt ¥ $8tal Qnldk B @Flubi} ¢ fn@ials(sﬁ, per

crude product wi th” changed properties relative to the

gramrof dewhsteehm savdnthivetalyst mhed ot equil tohve largertthan the tetdlecontent of

t wit.h diti t al t t
coffgemplal AR anget Fropt e ool 8 #5sed Copunn 6
methli)iged bratd BE@AFRAUCIdme diifodRbALs [He bOsii QTR Tpeam seventh

increnentally may assist in nmaintaining the stability
catadyst epdtherdoaimstresne saventh caislystionay 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
W@ eoobiosss? on with controll ed contacting condi t POTESI0D9042125
exanpl e, tenperature and/or crude feed flow rate) my
[ k f eed
thﬁ%ﬁ%}g\mh&tleg gfﬁl %g%cfee\eﬁ%c?g?rgexﬁ%&)?e G @Xu&é‘f ar?léllllg Shis Fg}eroatom
cotltent, m@Irgram@s sdsitye can@n; Na&yQ tagertnér @mbimdtdnp Gep&iT).i es

f | h
or opomi 1 B e Erdtreh ?&&%trtgfraénﬁ fpymBeatt et gatalysis may
prB@lﬁ:‘é/ LR prBE QY ek Hé%tl" d)(%?%@% Ghé&d 89% X@aﬁ&bg%ﬁﬁ at

hases separati ng ron1t e cru fee tota
mmt AU, er atPbaxs é%seﬁihc AANorf theyrude feedu 3o dothy emibodlments the TAN
a i,nsol.uhi it the crude feed.and/ or crude
of RS Pt P apirptp Bl B S] B Fostiid ovifl e psgtcan and
dcmr@&@aﬂﬁ aveath Qlalpadlret Lanste, thamddrencsuderda sl apéaﬁélyst to
product mixture, précipitation of conponents from
forn enl énitidedidequatiugs mﬂmhangndmopeetlescrﬁlawﬁtn thatciwiedeed, and then

" ain,tines during t.he acti.n
oo Gi3he et SEilehnPuek MR <Rt e B I PGPy the gude product
with Ehingdd pridpédies edlael th grdhfal audOpRd Th& EbIE 108Yduce TAN
change. As the concentration of the to al product in

ingramertpllyimay aasisttin meintpiningube stabikibuelidhe padg é@détg@l product
mﬁ@hgﬁhﬁﬁ$lggfgﬁﬁ crude product, solubility of the
conpone RIO8F :

e crude feed and/or conponents of the

t ot dh spime dmdbdinfenits) eatalysitkeletetlindidredrd@r sfddel yses ixtcbm®ination
tends to cha%% For exanpl e, the crude feed may
BY§t

witlyerrdiored spr condigigns gpreexaniplfy Feérlpeﬁattlf?ear@{qmelqeé@w flow

o 1509 LR RSSO s AR el s

feerktole proelmemlmatabdny doricppdocesatngpmsl dhaegiagione ot mere properties

ot SR a0 Boretatialive oobE ERPRTE arBertien LB Tresthosgbiliy of the
cr&dﬁe@d/té@aq pr&RE: Atdufenfay B aﬁfec&ﬁ%ﬁoﬁ?ﬁh&% $BpbMBng from the

phases and/ or becone insoluble in one another:
cr@ls fagsi/total yvrQﬂmah@@guWafha%sﬁ@parefsm may he tiused buder example,

1n1<92ueoﬁgt:yo%ﬁh (%)rué’ eegﬁ% 8%8&?%{9%5{;%”? t}becc&‘w? ’{e%oq%lfproéuc%'mlxture
floeshiadd eMephal &R BEmithe Omnee el Adthioftodict efiktlfe, peRhianeh of

total product, and/or gbe0|p|tat|on of conponents
coppRENty Bomehe erde feed/tplbpiofugmeixiire. w6 cembinatipes thereof,

cat qﬁb (Rl AL dirdBd a/omafcnﬁg 5&&5& BENSheQlialilf oPEAGE R

e re rea ment

and/fbtl thealfpeedisct i the cprde demiitoraﬂ pilodniet rigsurd enagebasards the
roduce a_ crude gduct with desjired properties.

CORRFFIAOTH? %E‘)}PIerO yoh & fhe Gridg decgftotah pradpeiaitue ghangesnsiue to
foﬁ;;]aefamtﬂy cthll froliB, 8y 'gﬁg n@ageﬁtg feglthdae; ¥ Md/or

e process,
copponknts offth ta]aleprmhy:t hethasmels Sfcmd/tofﬁj/pnodabtl niixtae Ebrrdatdmange
5 indicates that occul i on_of

h |
AL P o A RS ST Wlﬁlée iy e cpyde feed at
thd lgb%lrﬁm‘{g%ﬂﬁobésmg' tas@lrdperids Jr@Rstrude feed 2R ﬁ r‘é)ﬁﬁ‘ example, TAN,

-val ue” increases or “is relatively stable
MEBnCa@ﬂphﬂlgqnes Hewaltigios cpmblmaomhtmaﬁ) thh eompmmleexts‘rae;dtend to

Y T T A G
feddun@RY 1o@d] pesiueY ma P MrtPivld fHlises and/or become insoluble in one another.

Solubility changes may also result in the crude feed/total product mixture forming two or

more phases. Formation of two phases, through flocculation of asphaltenes, change in
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contacting conditions, by selection of catalysts, by
sel ective ordering of catal ysts, or conbinations
wo b@soef1so Such control ling of contacting condi PCDOS2008§42125
i nclude controlling LHSV, tenperature, pressure,
fee I - ' 1.0NS
cof K38 o} A Rea i 5 Rl w0y e BRAR R RiBrenty tonds o
recace thedife pHbheok moehoftthatatdlpsta s ptiditibralbs tierdficienst dfthe process
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Y HRESHCoR T phesaginlldeReated. erieRit pf B oidertiee Mgk product mixture
5 RBE 31O YEAubY 4 RGIE A% BB Dr b BRET
o cont actsiséfg t rrpclelr atur es%ﬁdt;c{/&r esul %kqlllen p{(lé}!} mlat Ion of two
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S e RS e S OBk Bt s BB T
miRfee ﬁmﬁ bO 8RBssePt TSichily, wﬁ&m&iﬂapﬁ atdobe 1. hensatial st s

described herein allows the C5 asphaltenes to be
floeedaiwdfwhphadiendsdravntithecandefeed génerally eacute If tedP-valhyis initially

h l.ativel | | ol . .
o e amhvich GG I ale S AR St Bt Brvasting o wis
indifads th@TResatiefRe i felanelytabiRdria® BbReétinEY GAAE feelBtal
be different, Operating at different tenperatures

progiucgxtyts stabiliteasiaseesndde vilhe.orades ¢oatgllpd by eentradling
colLi TRTORL B0 o ABILAL Yy Bl GETR ot o, o

cobimatiomahéraet. i Sighzonteoldhg bheorgdcting cofditiofy @aei=1ludd controlling
LBH\{FSt contacting tenperature is the tenperature in the

SETRBAEL PTasY e onErogsp Hetake gt decierh o Weppearaltinatiogs thereof.
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Cof3R} AebhBlETRBr Abite Bnd BB SlotdRnbbRalibh Higye cataysts
dedceibpehi@tinratiswite CeshphigltchedctidediceCwaRARa@MER esntent of the
content in a crude productrelative to the TAN and/ or

crudg deedonls ehanpesdhesredaivebnimalk angeiat.cr ude feed to a
. . » )
N Y R —

in erecamibore cottactinig@ntenpe badiffeataOpetadiag aodigfepesht Ginperatures
wi thin 10 0C of each other. For. exanple, a first o
allews 05é?lpﬁgefaﬁ@eﬁafm%gr}%éwaerﬁ?s{ @?ﬂ%@@aﬁg}gwébe Hpifitgiof the
o L P S e P iR bRt n ot st
of g procasst iAnfjrst eopantiag uemperayrdis tIBSOMPEatmel it the fsscontcting zone.
contacting tenperature may be 300 OC. Contact of the
Oer SR i T ReT S (e oty SesPRe SR (NP RBPpeg, fourth
tentﬁghﬁhﬁé,sét RRe) ke fhewshberstalliy §$nt%¢tin h8ndy t85SHe positioned after the

nperature prior to contact with tRe other
firs gorthgiigig(zone.i A firblecogtrctingl tepmetatwre inrey heane ramge frasd00-420 °C

{n_greater than TAN and/or, C5 asphal.ten [ J
ond R ol e ROERs bt MU TRRF Liriap- 1 S0 < ordo-
60 ag R réR IR e Gk tbARciny thPeBANE B WHR meRAiNbRY thd&cond
first and second contacti n% tenperatures are within 10
corngacting temperature is greater than the first contacting temperature. Having different

contacting temperatures may reduce TAN and/or Cs asphaltenes content in a crude product
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\ belgw.

EXAMPLES Non-limting exanples of support preparation,
catal yst preparations, and systens with sel ected
waeooangdasent of catal ysts and control |l ed cont aetT/ng2004/042125
conditions are set forth below . , . Exanple 1
rel®vepga iz TAN anfl/oa theat adspbalteBappmrtent oAtheqppdsr feedvasa greater extent

repared b i 57 rans, of. al.um na iterjio
B rfERD Sty TR et 7P BB Foplon v ' 54 &Y second
corvhétiMoGafperbtufesArd théishile 288r GBI 004C ¥edagh oBiRel 8 grams
of %I acial nitric acid for 35 mnutes. The resulting
mul

evexample adirgeontagting deng mad imglyde a firstatptystebandlana fourth

cotfy St oo ER AR s oy BB OB g B dReren

Thé tpp ebiitawidghe@peratlirmap O 8 50 PanBl eie RtonkBedbnfactihy Gemperature
cal ci ned support was placed in a Lindberg furnace. The

may perQ0 eCt &ippiachelthe ciuds feosi inder fit mrling gonowith g first catalyst
r . .
oo SN 80 DSBS b o SO0 DS e
theSS?anlr dontda‘lciﬁ)g)ﬁﬁleghWIRsﬂf ing@earer mlfaml fgiA{I}BandD?IfmsQ&pﬂéﬂ&ﬁgs reduction
i a a alumna, 0,.0208 grans o elta alum na, an
ingeg f%‘fdaf tye g W@tTé\%\éF‘ﬂfﬁPﬁgé asphalifapBireiRn 1gyfhs samg crude
i | 18 : : et~ 110

el oA A 3 AL,

support had a pore size distribution with a nmedian

Mnﬂer of 232 A, with 66.7% of the total nunber
E in the pore size distribution having a pore
di afrRhaimih Bkdnies 6f Rbpbiht Braprrdtion, Rt PrpaRtiBhs, addsPstems
_exanpl e denbnstrates how to prepare a support that has
with splgeied atraegetiont of tatalyimanst cmtmﬁ%mnta_@@gmadmons are set forth
includes at least 0.1 grans of theta al um na. Exanpl e
Preparation of a Vanadi um Catal yst Having a Pore

. Ex®inpte DI Preprationvf W dtalsdahhisvit. PArsappdraies plep@ed B mulling

Least 230 A. The vanadi um catal yst was prepared in the
579 grapswit alyoweh Herterion b atalist avd Tsapprdegies g?éﬁybwn_&}ﬂ% Préichigan,
UST%?’WE}] g??g%h@%‘i‘v}a'ébr'éﬁé‘ Sndof #aSal dﬁ%%%l@ﬁo?gg%ihﬁeé The

varadi um’1 pregnati on soluti on prepared by conbi ni ng

resylting ngilRaBniRfurd/Gaedrudct bhr8dglos a3l ibbel®idismplarddnat stween 90-
H of the solution was 2.27. The al um na support

A
123 9 tthegeesldingsas §hd £ e dwhichresulted insbdlirams php cdgimad penport

.sol utij.on, aqged for urs, W t h occasi onal itatipn
wich bl o3 B2 00 Bheteido @ESBRN Rk pitfed 4 Llibere
furdced 8le Funh e teipB@LTS wad Rfisddas uDO0-NY0EAL 3VetSts hours, and then

contained Q.04 grans of vanadi um Eer gr am_of

held an ghiseange fir 2rhoupeopardise theraippert s ibpepport fprdudednaer giam of

’ o CDULi . :
T T
of &th aursingf fde). 28 rahs dflBetmnalgnindddi detepmarield by x6fy ibfaktion.

the total nunper of tf/)oreszin he pore size 3
Theysupertdiad iastage apreol/ HV81/aant atotplpore volums 059881 cm’/g. The

suﬂyoﬂrfﬁa %rpo}‘@ 50 BistfBuforfith Ren sl e BRLR,298S A with 66.7% of

the total number of pores in the pore size distribution having a pore diameter within 85 A

of the median pore diameter.
This example demonstrates how to prepare a support that has a pore size

distribution of at least 180 A and includes at least 0.1 grams of theta alumina.
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Thi s exanpl e denonstrates the preparation of a Columm

5 catalyst having a pore size distribution with a
wore@sassipor e di anmeter of at | east 230 A ExanpP@I/BS2004/042125

Preparatlon of a Nblybdenun1catalyst having a Pore

: Wliﬂhal NIBIdiaﬁMPm Diapidér oleeLéiistJmmA %ﬁﬁi@ﬁddlﬂh&:ﬁ&[}%ﬂw@y Erepared

. the nethod descrjbed in Exanp was |nprg%nated wi t

méh%@ﬂlg)waé’rmmeﬁ»pifé@NMIW@EWWW%MW herbdessiibed in

| 1itqi

e R Rl o)™ LB AR Ao R B4 DRprclby
confbnﬁﬁgc? E@@am@ oﬂVO@IOa vatho§2 gram@@f Heinoizadrivater ( WA of thedolution

6. 51 granms of deionized water to forma slurry. The
Wa 'y was heated to 65 OC until dissolution of the

sol ids. NN}

P G190 b TR AP RS OBt impregnation
soBuion} aged foro? hows wath (adz}sdmiabagitauoﬁ,ZdrIHd anil 25 °d éd)mwatal:ihours, and

wat er.. The al um na_support (100 grans) was |rrgregnat ed
th% %’c}lacm%awépy bdend keisp Aeg Fablting catalist Fanainede 4 germsof

val2HhH i% }%arﬁ%‘f@ét'a LVll%g.hé 15190%&)6% ilga&% C’i’% a%%dfu?n catalyst

Sever a urs hen Ca Cl ne
hallayfose siZdhéistridmitibh wiih acaedihry pdre dimmiaemedd50.404 @iamslusk of 0.69

| yb f, | ; h the bal
co i 400 € AP eereia) T0OK Y abifipealish FG 76 ke ot grentsr gBpores in
th&p&k'siA lﬂtlétﬁﬁhtYMntJf tl?e %gﬂlﬂﬂl &Qe{ ?st b E?;E{%r d1%el%597]}tﬁ‘lf B A of the

pore volume of 0. g, a surface area o
m@drgporé\dthrmmcmally, 67 7% of thet otal nunber of pores

int ore.si.ze distribution of the
it o BRSRIE SERolrte MR GEORT o G hetinga pore
siARUiRriBtIBVRE a mdish Iﬁ%@(ﬂ‘iﬁh@teg eMaNedst at@gd. t he
preparat|on of_a Cblunn met al catalyst haV|ng a por%
116 \ bd e 0 y Distribution-

ﬂkﬁaal ;%!.ﬁ%;a% ééﬁe%(lgmjeke%g} Azt::ir %Efz 4&1 g‘hg n&@bdeg@g catalyst was
préPasdd inkikig fodlowilld Madndve ThehlubkahLsuppat&arddibyhhe bRA%I described
230 A, The nolybdenunivanadlun1cata|yst was ?re par ed

in Example k was BRrpgpatastig a mphddspumimaiegnpiigy olutipne gae ed

TSR UL L ERRIL e i TSR

(th)aMm@d, @38 fraksaidlody, 112 Pramobli(% il,Gas). Mhgensyf

megio 'agélgﬁwz dﬂ@gﬁyaﬁ@é% gé%ly%%@%ée%(éé@ﬁﬁ%sﬁn Mh@%«% slurry
agfheg@e@ %ﬁaé%emlgs%%%%}é@sggdé P B eagglgﬂ%a%ggéggm

h.

water to forma s urry was
roan térhpetataso| Thel phh obfhe tsblatisw iasl §.36.THe helatienl velahitwasmadjusted to
oled.tog roomtenperature. A second solution was
82\;@28"1@\/16%%‘1" Hef-3.57 grans of VOSO4 with 40 grans of

dei %‘e%ﬁgni‘ﬁ@‘é@ﬁ {'1 gfahrcs§ w%g’i %Sﬂegﬁ‘at@cp 1tﬁ?l‘fé31ﬂglafbdenum

solution were and su cfent deloni zed water
1mmna1¢idﬁ1d>lutmnbagddgot hrows mbihreedasiealihgicition odrisdent UP5 PO for
seée%alﬂouﬁs? ar)1/ci1 tehler? cglgi%ed at 480 °C for 2 hours. The resulting catalyst contained
0.04 grams of molybdenum per gram of catalyst, with the balance being support. The
molybdenum catalyst had a pore size distribution with a median pore diameter of 250 A, a

pore volume of 0.77 cm*/g, and a surface area of 116 m*/g. Additionally, 67.7% of the
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nol ybdenuni vanadi um i npregnati on sol ution. The al um na
was i npregnated with the nol ybdenum vanadi um
WO pseeT182 i on sol ution, aged for 2 hours w th PCT/US2004/042125
occasional agitation, dried at 125 OC for several
to@gfg{l er%@gof ?%Fth%?logéo ﬁ ad%ttégﬁggn Qﬁh% gf[{rﬁlé%cﬁggl%l ac]a{/a]-s)(s’?had a pore
difmé&er ‘grchnm%o& oﬁﬂjeacdedmm Iameld&nﬁ?ergr arrs of nol ybdenum

t he bal ance bei ng support
SRR AP IR (3 Rggearﬁ% of afoplamy; 6 getal catalyst having a

poqié ﬁ&é alwohﬁan Widh b rﬁecﬁ%ggﬁg dﬁﬁ{e@erdﬂfaﬁﬁaarzsef 300 A.
Thi's exanpl e denonstr at preparation of a Colum
Exaimmde 4| Paephratico|of avMblybdemim Satmaidieh Grtalysthavipg a®ore Size

D l ée di gé{'!bu“' ! &:th ]?‘ rregl a&lpoie g: agg ﬁg’égfwa:h
mai%&%u&%ﬁhéﬁﬁhﬁcatﬂﬁt%d'p% afcR3k Hférfo%%h‘ngn&ﬁf& rghd %ﬂumma

positioned thernmowel | was equi pped h "t her nocoupl e
supperiypespared tydhe medtqgirc@scr:hwd am@hunpled &vas ahysgndsetiwitiiae

fo bet
R S S m P e rd 5 ETBRAe Ao shion was
m&R Aaibeiand. 1algrarﬁ96f @&H})ﬂl\ﬂ@gd7;2@2ggfaﬁlns éftmabg rd56 grams of 30%
Materials; Aliso Viejo, CQ) Such silicon carbide 1s

hygegee peigxids (Halo, Oéévgrams ﬁgxonogﬁtaaolﬁmuee PABABrand 328 grams of
el RPE0 S BERETERuRdod RS 2R IR 67 e B itugn of e

soRdd. I RMeaRA BbKEOR &2 £BoIBH BLloBE tbRBerturé Ur € into the
contacting zone portions of the reactor.The crude feed

f | ov sasondheolpeit vas made by eembining - @7pgr@fnStor£ & Q¥acwish 40 grams of
de 6)%%3? %%egm% ﬁ%r%eSo “%ﬁ%%ﬁ So §{1(#1 50‘38{] onl er%I cgglb\;\%?ivand ggff]é:lent

delonized Wasd pReraddedtoliaingahe G(ﬁhlahycsidlﬁﬂldﬂ ﬁﬂﬁlmé apld 82 ml to yield the
(g]ﬁﬁnre (42_cnB) was {)05| ti oned _on top of the silicon
melybdsnpe/ tagadigmimpresseti oS wita ckhe R uramaéwasm@re@a@&eé wiith the

RhYFivaladu iR &t ‘
pg[? e %ﬁavmst er o1 7§‘g Alglsmséjhé%%h °o eltsp%l?l a{gr&%lr@f'gaelra gitation,
driefl apXSEC fon s¢veealonss, shd thenl bﬂtlhecbalm&ﬁ)n’(hﬂ)v Rrguss. Pie@esulting
Ca%iigneter within 20 A of the nedian pore, dianeter. The

t emtaingda PeisgraRg caiahst Od2camy phvanagruyiid ¢ e gtams of
2
g R RSB SIS DbaZBpbitblys s
poreatiz disttibstidn withe noalkidi phee dlaxtewr ef B8BGAcM ) was

positioned on top of the bott nt t|n e to
P or i e caeRet i EOoAtoRL A1 P Seatial e Gelpenn 5
méial Fé@tfai%/sﬁhaﬁ@n%é &I%Isbzétdlﬁﬁbuﬁotrmlﬂq MeREAR lp%ﬁar &afdbRIBE &Meast 230
A, t 6. 7% of the total nunbe pores in

the pore size dlstrlbutlon haV|ng a pore di anet er

:{g%@%dl etam,bwﬂh a

-ul ¥ 31 ' s
cemfauryqjombidﬁéwm&ﬁcswa[m équl%% ahmerrﬂucbh leb& Iaaés@fbce
bei ng an al um na squport top cat al yst?sn i cone

terapariiles thipyghouta casalysiisyl. vids cplebyist hashues formedpy Gilingtike space
be egxq {th% tﬁ@rﬂ{ ifetlll :{ﬁ% ngrt\&allfo%rtfrxg r%a%tlggva?cﬁm Pygﬁ%Fﬁlcgn carbide

pore size

| (20T§1dd1 ESBaIﬁOLFd@/IdﬂeﬁHBI A[ls@Vle]@gZEA)a ek @iticah 0&Hide.i9%eldvad T have

0
low, if any, catalytic properties under the process conditions described herein. All
catalysts were blended with an equal volume amount of silicon carbide before placing the

mixture into the contacting zone portions of the reactor.
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nol ybdenum per gram of catal yst, with the bal ance
being primarily a gamma al um na support. Silicon

w@ a00biokasmas positioned on top of the top contBCT/URY04/042125
zone to fill dead space and to serve as a preheat

zon t Li nd
f ur ﬁ%’genﬁ%%?é | nc ude%drfl Ve afgoﬁﬁéhegto é)gﬂ%:eorF 2 tgljilﬂﬁ Pytom of
thd @attbe Siliedteairbide mas pbidotcdmt thd idlotn ofthe rdetor @dkerve as a

contacting zones, and the bottom support.
bogm PRI AdpEom petalyt/silisgn Farbids amigtusg (42 cgagé*@wosmoned on top

of meépﬁl'ﬁfo% ik t\ﬁ%n/ﬁ Q%@&Qﬁ%n‘?&lﬂ 11{1%9&1@ 19 BBty cé%a lyst had a pore

en gas into the contacti zones at a
sizk. dﬁsthblltmn Wlth @aﬁéxan@om dibmeter pﬁ77 )&vauxhé6(7i%))f ﬁfe total rﬁlmber of
d‘%‘%‘?‘aiﬁ“ﬁ?ﬁﬁﬁﬁﬁéﬁﬁ 5&2?1“%3@3%% %1?5 ‘ifqﬁ%lgf%é“ﬂqf%m 025 grams of
nidke! pirrpgenaof Codly@Cwith lee bzdmtcadvemlggm@bnama\mpm)ri ncr eas ed
incremental Ly t0.316 0C p.rate of. 10
(50 B Eraalsthiicns iRty (G Wi beSiantt & et the
boetbmIbhtalfind Anedd f&rad midde Ebritilﬁi‘hg yeRd.al lllé’m[cﬁﬂ@&ﬂal&ﬁ had a pore

370 OC (700 OF) over 1 hour and held at 370 OC for
sizgdliftabutipnevidommadian rpgrezdm@stemf% AL wihwéd. oot the |totabnumber of

oo eSS R U bRl B BPUA I i pove
didaveasr. AtheaniteRRatadistcentsihe PG 00 Grdn208F kel &0T 0.08 p2#ns of
hours to formthe crude feed having theproperties

MAYRAPHIMASH STaf Fastalyst, with the bplanypbeiag aralupeezisugaertt ed
to Abl%ﬁ cgﬁ e}@i/ sﬂlESner &AREO fmx’fﬂy‘:@ﬁ L d)engsﬁgc%lt dn%%ﬂ toop d?f the

t hr oug preheat zone, top con zone
middletcanthéting zona ¢y fdvmt 4 t«»mcomnactmg diong. Zhaep ca:tulysb bhad afpore size

.S ort qf the react e.cru eed wa ntacte
disfgpfiog it me %P&%ﬁtﬁmﬁoﬁ W%fﬂéﬂ%?%@ﬁ%@ @
mdFenHRPeRElak N GRIML LR e MR8 c@Beih® ghﬁ’l‘éﬁly 4 a‘afumma

hydrogen gas to the crude feed provided to 'thé reactor
Summt 328 NnBW (20Q0 SCFB) LHSV was 1 h 1, and pressure

wor SRRt ERido oS Rhed b Kt B 5 s e G eeaf HiFfad space

an@fo Jedve HAprbigat @oneTeImaQa@lysf &l Whs Ibb&dtlﬁfo%?Li@l@Bérg%ﬂnH& that
zones were then increased and naintained in the

inolysled dive hgatingpeaps eorrespondies (othe pehsat fzone, sixotonomidsile, and bottom
co@%qﬂ%g%ﬁisgg%d %%Og[gﬁ'l sfugfxt)éoo hours, then 390 0C (734

ours, hien 394 0C (742 OF) for 2400

houfhe cdthlysts Gtcad smﬁdéﬂﬂ@i infrothading & gadeb@s Rixtoe qIrsoiithydrogen
1\%& ‘i % exited the catal ﬁ/St bed. The total product
sulfige aj 9 BelueByrpgrnzag 19fq b santaching ronrgs aka paie gt be litgrpf gaseous

mikfife 4 30 é!ﬂ%}%)?ﬁ@&ﬁlaé ga[lyst gcdnocta?dl MQH&%&)‘Gﬁt%d as Part of the

sepa e cru uct
voluhe d)caﬂakym)vﬁ:empemsluesadf thy centaesgy zbhesvwere rmhcrredsbeto 208 (400

Tl L DA A e Tobr Aot et haldeys 2 e e Cortacting
zm%%@é’réﬂrﬁ?ea?ed’?ﬁb&ﬁfenﬁﬁ%@m@@g@b B OIRPRRN S 00 (gp 6&%& hour.

crude product. The result ted are averages
Thel e@raamnugezonmrvghmmamd agiss’Cofor e hpamtheh sncr@nerdelly raised to

376%C %%t"FBJ ovard }tlolu? andhéla Rt Wd fz ?gwé oJr%.b Ll"ﬁe %ontacting Zones were
allowed to cool to ambient temperature.
Crude from the Mars platform in the Gulf of Mexico was filtered, then heated in an

oven at a temperature of 93 °C (200 °F) for 12-24 hours to form the crude feed having the
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of FIG 7. As shown in Table 1, the crude product had,

per gram of crude product, a sulfur content of 0.0075
WwWQ@e@a®6s189 r esi due content of 0.255 grans, an ORGLER2004/042125

content of 0.0007 grans. The crude product had a ratio
propértidCiimmatisdt intTabled , #3@HAl Tenesde toet evis fod to]Ih@t@mf thle reactor.

Thegpghicetier Beugt M, oo et R fffdcring

ZorEBRSGHHnh @&t@ctiﬂ%‘ z%é eaﬁd AYREAL8p d;k&doft BERARE UTRe CroMABEDwas
versus run length of the crude feed. The catal ysts

coﬂtaomiswnhyadhs)fctm q:aéalmtem the prdsgmeexfﬂwd@ggm easochuﬁ@ting

cong tal gfséeté gse 1W%qaja 1?] 8f Jé\écg\ége% é@? as S etata 8%/ ldgfg%o the reactor

was mﬁﬁénﬁ%(tzt)@@ SOFBYMBISV &fas U !, hﬁ@ﬂ s§uré wfa@ts 9 MPa (1014.7 psi).
i nprovenent of the crude feed in the contacting zones

Th@éastterqomwtmg] zotis gvess heatideto 3P0SE (T8¢ Teypd awantained g370 °C for

\/ WABT. 0O re 0
SORTRE  Frb ek O bR SR ORI BT it Pon ot
in the @oucmlﬂgi b@}ueﬁ&d 31093?@: (fmscm) &r)590houfy #id teiBROPC (3/3 00f7) for 500
the run tine the contacti n&ﬂzones

howndhee a3 Refoe 500 At g THE C A  or 3400 hours.
st ali}ljg o\éﬁ%?o dc{ tﬁ@%s ?l‘?esﬁh@é g‘ro'd ctERE :f%g%te%tg@gfe cta&?yst bed. The

cat P59 ac talyst not
totzﬂfpi@iﬁicedfas iﬁylpdﬁ@ldlmtp acpapiliqaid phasé saparatdri e thef gas- hquld separator,

3000- 3500 hours correl ates ear .of conmmerci
thedofal BrOFB WATiSePES R HR TecrulSrraddand s Coivage Hbe system
wal &%a&ﬁ%ﬂtﬁ){ § 88ds ﬂ%\t\/goﬂ@(ﬁleﬁ; agal Xﬁhné‘ e HeteR WY Iﬁea?s'm?e@ by a wet

distri on wt di an pore diamefer of at | east
testiBOter "Elnﬁ‘jcradlejpIodoctazI/asqaatladilyglbsarta@medgo detgmlee 8 iwegght percentage

di stri but n neter in
of FERHRBERI g6 LRSIV PO, A0 1B HRREr ey Gy g Bmined
wefgwp@rfzelﬁége@ QF 8§mphehiie (Hﬁﬂ@ BUE& plbsektidsud heamhaxidig Table 1
ore dianeter within 45 A o t he nedi an pore di aneter,

of WiG-A- control | ed contacting conditions, produced a-

L o

corféralif Doy 5 \Qﬁnmlrfsﬁcaiel’dﬁdtenfr 0. 25 ughampy aiﬂmqtgeﬂﬂ aﬁhtent of O 0007
reduced TAN, reduced Ni/V/Fe_ content, redu%ied sul fu

gragsn tldscrudgrrroqus heckarasioyd MCR SRRERE tor G agph EngsoPopeat of 1.9 and
a TANEEO. Bgegh% ﬁ‘géllo‘? n déiz@l IRVl HBuG MRt 4 %%%&é.he VGO

content o crude product was 90% - of those
pr offae tivessofahe tdidysts wdee deﬁmdnnd&&zympb:suﬁng Coveighded aferage bed

de F h T Tha Por
G TR T Sl T ey s S
cmﬁgﬁt\é@ ?d"th%%lﬁﬁé}atﬁre JitBe ERAGHYed 2PN bAkHRA RX ﬁ@@italglﬁ'hfe

he nunber and content of “contacting zones), catalyst
decsedsés le@BibmhmdsesnEl(ﬁo&jIS@fgrsldp@ agpresgntatien pHWAABT versus time

« duct and | t he crude

ceBiiet e e et IFioptly BRPlBh et SRkt teRr i3 Wik fampte

Pld?“l X6 pidskhts e @»@kﬁ%’e WABYGT RS thedd ddﬁ%ﬁﬁ%ﬁ&ie@ ®ersus hours of run
he crude feed flow to the reactor was fromthe top of

tlmterfer antastiog atculcterf@edomth the top, middle; erthastom wHeystaapvera
magrffy géhne_run 1me, e%}gg‘ﬁ gf?he gol%ltaltc%ntg anefsooln }P c\,’ﬂangecf%%?&1mately
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 catal yst/silicon
w@ a0obiogkasam xture (80 cm ) was positioned on topCDiS100€042125
silicon carbide to forma bottom contacting zone. The
bot t
ol S A B B Ol e b having
a pounties disaibetion withtrenpdiarepek dianttitert afiableastor8Ohkhwindgdditional
t he..nedi an

ety T e S diSitbetatle eI g PARi R R Py SRk oveen

90arsy A, Wizh G848 60% oTitkdk@lal RBMbE! GFPodds i aﬁ@;bdfé ize Wistribution
t he bal ance bei n su ort. A top catal yst/silicone

haying 9ingec dipsaeter avi themedian peiesheneten Withpontroller
cogt%tﬁncggcﬁﬁﬂ{oﬁg tﬂrgc?uclég g%ot%lg%o&)uc ol?ag ?nsc.lthgcfe%dgﬁes %rpﬁ%h{&%g%t As

madblied 8y ﬂ?ev:hham carle Efeedll/tafﬁlipﬁﬂuafmﬂ(ﬁﬁe AtabiMty a6 hanithi@éd. The
the total nunber of pores in the pore size

crygiegroqust hachiedress; yNeregeied NiVi¥EtcRion, FasiRed Bl fr spniepieand
redfRdd @degf%ﬁm C%hfr%?attlgé 60 tl;g %r&d%rfe&laMHM ﬁﬁebfggﬁhé‘ d5fled: a9§ the VGO

grans rans 0 enum per
conxén‘uxa’[thé yisitle pwddnbt W&s@OBfaLH@e’eoﬁhoxegarapmmaf théSbiude md
id

he first contactlng
alysis Tha;

: th; 7 o
Dlﬁggﬁlggﬁ%ﬂ? ﬁtMlzdﬁB P*B?&'DY!@EetEPﬁﬂ:? ﬁghgé ﬁeﬂvéeln@bbﬁm& Thg reactor

appayatub) éemcletlfelaﬁle mmbpr aﬂds:onmt cﬁnmmctmg gomash estalyahsiilfitiag

cr el havi .th
el BT FdE S a6 ] roqP Sl et S8 hilfine B crue product
werd'thelsaRe af déé&ﬁibé&ﬁﬁ&‘;@&nplér BeEsiEigall e QehsThiou@dithhi QHE4) volume
the preheat zone, top contacting zone, bottom

of giligemearbidg- zone, and bottom support of the reactor .
The f t
cat gl%y gﬁﬁi l&& %@E? glge}%a%gorg)?a ghegcﬁg of Ihe rsﬁ%or to the bottom of
thmmdtalctTHegfe@amdwas finsl ah %oﬁ@mft@ kdm\tﬁhe foﬂllblv@ngihfnanner Silicon -
q%r ogen as to t he crude feed provided to the reactor
e¢ 4gbp daitsmmpl themengteigde sqrve a3 2 batiem sreostr4 bottom
RS8Rl B e Bk %ﬁ%
A T A e
foriCa b&ﬂﬁn 0b)tadtong 288 lﬁhejbsttonT eattp]@rstd’ladrae;mre)ﬁlze Hstribition with a

e 108 1hef 0L L4 b ich 578 DEIE RSS! R Bter 0 I gors iz
dlshlﬂﬁﬁoﬁ 33vRE a(perddidfkiet Mith&l D A% mteéﬁﬁﬁ‘ Bgﬁ%ﬁﬁ‘etéﬁ Ofhe bottom
for 360 hours, and then 343 0C (650 for

cathkyairmclﬁldq:d 0,11 graas ofimolybdraunf anti07e2 glzamssﬁ nirdkel pestgedm of
oduc t.ed t.he reactor and was separated as
Catgié@tcwl%é[g })ﬂatg?alﬁbqges BpPo rI(I)'he crude product had an
avena@p cArlNsobiliforfblatige AktaeeRAER’ Y \Whs SHsAlonky of?ftop]&’ the

during processi n? The crude product had, per gram of

bodem @@ntpﬂmamne @1 CUGIZBC tpraneptaghing gorfey rTheGOID)%ZﬂY@ﬂ@d@ pofe size
7
dls?l)e(%xgl H’w181 xg‘:%g a 7 o%{go fl 12)? Ao’fWJtiﬁ?'] §6 g%ao he {o&% lﬁlg@ber of

PORE n {He%&dsmdﬂdﬁﬂ%hﬁorﬂhavﬂn@ fore Aianldibswibia TZDMEof the median pore
denonstrates that contacting the crude feed with the

diagngies) yde domenfaliny ipddydedd). %egramwf nistiel avd- 14 gmg ofdglddenum
pePSHhf oH 'cgﬁﬁysﬁ with th@ bﬁlaﬂ&eoe?r?gt Me§iha? %”11:1'&)91 d%r‘tﬁﬁ@@h@ I%jsmoned 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 content,

WO 2008063489 t 0 t he properties of the crude feed, P@TUEM04/042125
resi due content and VGO content of the crude product

o i LR D) s 1B R SRR PeRaE Tl 21O 0, was

fed wothCadppdithé ﬁeachhe Theatle fecd PRMed!thi®uf e ¥eqREhdaProne, top
nunber and content of contacti n% zones), catalysts,
copiagtingane. brtisun eentadingizans. oad hetlem guprartiefbp rasgiost The crude

Fe R B il of e S e BRI o BB TR e

coh‘avmngcdnﬂﬂlqms omaﬂf 4d Eﬁowsl nae oflegtirogenTab keths, cnlr_de@eedlﬂowded to

fed t de f
g egsiatven ol et BPaREER) TaTeY vas s KoAvdersivgs ang Mpa
(1603 ?ﬁ) CPRM RS dJREhcBRE SoneR M rdRLA QS4B Q@QOQO]]’)taﬁlﬁ maintained at

reac The contactTng conditions were
260 &€i (60 fF) Hyd2 Bleirg aBerheratives of thbewoeedtaptiny rated weee then

h 30 500 SCFB), h d
indy el RO B b Ol ek 2L (308 “ES 40P BAS. then
288008550V SoNBRY [8hrd, IEmEIBIAlbY °1FoB 96D RSuré, 628 ﬂ%)343AC (650

total run time was 1007 hours. The crude product had an
°F)af¢éﬂa@bommﬁor<ﬁtotﬁlmﬂamdoﬁhl%&/}muage APl gravity of 16.2

duri rpce The cr roduct

cal g PRGN Rur T UE i S B reter eisle b AT Efampte 5
Thutcnmm@tdmh@amr aBragENEANS wderzph@dﬁ@tera%@mp 8favity 3M 26 during

crude product 0. 0033 grans of sul fur 002 grans of

PIRfeyiyamh, Llip Ivde piodhe hafl, Rmanaﬁﬂcrodfzm@dgrtaﬁﬁo grams of sulfur,
[ .QAUCE 4 qe0e
0.(20?2 g?&bgt eiﬁg&'ﬁgrﬂr %51919 Sif_{/é‘%)s fgﬁ O.P § g?&Héjgf 1@5189@ Addltlonal
prapenies sif theet @sdd lbmtluc:tcam batéd indl ABLE Ren F1G0L. f eed with
the el ecte at al sts with pore size distributions in

r AN GIWS algt Juticqnipcaing thisauds vad étlﬂtth%tﬁatﬁlaéts having
poﬁs SR &e8ut] AN with 4 BRUGLS \Aﬁ:ofeodl%et%? i #4Hke ﬁétq)e%}g%) A8HRX produced

and pot assi um cont ent I'le sulfur con
a coohtmﬂdqct thatihaces raduQGCbT)hNem tedobed NeVifaabatqut,add atredveed oxygen

s UL A of LR LGS e 05
coMhttbf Iﬁ@dléru@ @dﬁ&twe?d 9O Emdan0o L st t}‘(élfdsﬁéb‘t‘?w@?mﬁtﬁihég 3G the crude

Condi tions. Each reactor apparatus (except
feedunber and content of contacting zones), each catal yst

.Exiﬂr flé’?' C8n tthp Crid E‘e&f’{@lt B3 Ct 3 pm\%éeqcﬁoer agg?.%tus

(emSptheﬁmIm’tbk&dxnd Rofsaygficontactinl 2on6€)] edi§its, tlit@fo@al Brdd@t separation
with silicon carbide in a volune ratio of garts

meghqd; eryde pradyrignatysis anshgatalysh selfiging mﬁh@@yeott e panaes described
1nE£‘th ted. The crude feed flow through each reactor
romthe top of the reactor to the bottom of the
r earAt ande Sed (BOF Ocands) deving shenmspdriienenmiriiedén Dable GFIG. 10,

was té“eélitg 6£ . ea tg?egt@t?& S’el[he cm{f1 e fgec? 8g\tzvgcﬂh§g1?g ot]rtlé pre%ggtgone top
contacting zone, bottom contacting zone, and bottom support of the reactor. The
contacting conditions were as follows: ratio of hydrogen gas to the crude feed provided to
the reactor was 80 Nm>/m? (500 SCFB), LHSV was 2 h'l, 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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contacting zone and a top contacting zone. After the

catal yst/silicone carbide m xtures were placed in the
W@ osaciiBhg zones of each reactor, silicone carP@i/us200a642125

positioned on top of the top contacting zone to fill

dea n erve_as r t _zone in

- oadtERARE RSl BB 4 SR O epd AR B HARERE eravity of 162
dufitig pﬁmessirfgatTherwﬁdMQddlfdﬁ Hid Noavtppe FQRAREINEW WEPROSTHOAHm, 0.6

to the preheat zone, the two contacting zones, and the
Wi FINS B0t MPPRhotEsCkRssivan. gThegrudmprerasthed, per gram of crude

I

oy O L ARG IOt bt R Tl SN0 b 0.401
gravad afl rgsitiug. nedditdeh] ppopertipss afittef crodd prbshsdt arddlistebindFadies3 in FIG.

of nol ybdenum 0.047 grans of nickel, and 0.021 grans
1Oof phosphor us, with the bal ance being al um na support.

1B g AL ot LRRER P Ul Mot ith 1Re &Moled

W|th the catalyst having a pore~size éIStI‘I utiron wt
catalyls’edvﬁnpcpe size disarteitions of a ﬂaﬁ@e of Mn$8PpAgirvdumedd cmdetlfmeduct that

n he, ool ybdenum cat a| yst had
had §FeqioE R Abh Teo8 il GRS eI e Sopttt while
sulé@t dhent, v @b bnfehe a&ﬁfe@iaﬁ@ c&ﬁbﬁ%f&w&aaé poaadt wae hgstedao,
at | east 0.50 grarrs of gamma al um na per” gram of

and LBPorof thweﬁeamﬁ eropertiemolthe atusle fead. nol ybdenun cobal t
!} Egé"g‘?ﬁcggi%tg%stems and At

Vdﬂlﬁl@kl‘dxﬂﬁ&uﬁﬁtb’lhﬂﬁﬁhﬂﬂ mh&bact&@wérmb (d:;&@bttfd@ﬂle%uilﬁ’o%r and
grans of nol ybdenum 0.043 grans of cobalt, and O.
CO@P% cemaﬁimgsws@u@acwcmlxswlﬁ@ma messhaske pard tatabquact separatlon
[ r
R L
catdlystsmdry bdesluwitic atlabry@atrbrdasn ] heluﬁ&rmtuasf 2 partdwilid¢amarbide to 1. -

DGRy B AT s G i a5l oA LR (OB Bt

frof P 1 oFMarRLer & WRDoRbNRH i fhcis?. Slﬁg&( Saf'i‘lgﬁé Qk%s ?Qtloned at

positioned 1n the both contacting zone
theE)Odmmpi ef ¢hith reaptor Hewl G %@dqummnﬂnﬁac}cteattor had a bottom

cof B SHE M h PO BRRTb T Eor LRh P g Bt loghgcarbide mixturs
we%@ﬁ&é’él' inesk coAkacBAL PoHBS BIF 4@l re&AbRLYiSond dAehiHg Wﬁs B@ﬁt’ioned on top
Of&eam of catalyst, 0.09 grans of nolybdenum

a0 C%ftaq%mng kene thfﬂbdwd@pa@raaxdéo S¢rvphDe pmlmtgonwn ¢ach reactor.

Eaélpr[%a% Igei 0121%0 g}rgl g rr{%@eo gla Aluggﬁh i‘t{\x;\égé{mg Zones

cop€espohding eﬁthe prethla@t 7088, tﬁ@fwcaedntmlng Q068ss, dMEtheBbit e S GHHBrt.
cat al yst vvas the sane as in_the tog 1cont acting zone of
§

ExafpFsample 8y aencpiciiadimelyhignympniskel sptalystailigonparbide mixture
B LR V-
cathllyst, 01146 @rdnesaet rhalybdenum, 0.047 grams of nickel, and 0.021 grams of
phosphorus, with the balance being alumina support.

A molybdenum catalyst/silicon carbide mixture (12 cm®) with the catalyst having a
pore size distribution with a median pore diameter of 180 A was positioned in the top
contacting zone. The molybdenum catalyst had a total content of 0.04 grams of
molybdenum per gram of catalyst, with the balance being support that included at least

0.50 grams of gamma alumina per gram of support.
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Exanpl es 8-11 having the properties summari zed in
Table 4, FIG 11. The crude feed was fed to the top of

wo b@sneass or i n these exanpl es. The crude feedrp€T/o8md4/042125
t hrough the preheat zone, top contacting zone, bottom

confaekdile D0RLunARGndAGHS] H&le?ﬂﬁﬂ&ﬂffalt‘éﬁtal}}éﬁ’ s1[16&?ée@51de mixture
The crude feed was contacfed with each of the

(48ccan arvgﬂ@mgsmn@dwle the katb nertaging Apaes g e WICI@@mdﬁbdqngnﬂcobalt

cat%xygt %lgﬁ P %EE{ %reaglrcsh %@dgﬁl&hﬁe p ﬁé?g an?; dtc%@alt ragd 'OQ)2? grams of

phds@ﬁbﬁk/wﬁtlﬁﬁ@bﬁ@i%)beuigmlumhe stlppcﬁt pr essure of each
systemwas 6.9 MPa (1014.7 psi), LHSV wag 2.

dur Argolyhderun gatalygs iligonicartide mbrwadi3 A, 9 %%ﬁopqswﬁed in the top
I 0] t
cor RS Ok Repel o SIPAL e SRR il Rgon o
Exékﬁplef&')r 500 hours of contacting. After 500 hours, the
te eratures in all contactlaﬂ% zones were control|
t L

as TbPrangle Ph@efl&%@egtl@rcé pheeserbit tthmpfaﬂfégﬁng zone of
AR SR R B s o
m200 hours; rai sed to 371 0C (700 OF), held at 371 0C
f 1000 dto.3 g 0)
o RS TE B B ST i
(4§3§§3 ) %S (pBQQIOQQ 1n3d@éjb('5tﬁ§n‘iJ c@tﬁta&fﬁ% 73ke.f Dhe @QQ1dM@4dr s, for

a total ‘contacting tine of 2300 hours. The crude
mo@yhﬁdumnénmt eatplettu pdiidesl pgr sammlof zatalysh 0ot grpms ﬁﬁmvbahdenum
the crud Prav
038 QRO BBk P o By Bl e R iy
p@hues for properties of the crude products produced
in Exanples 8-11 are listed.in Table 5
FI GA mplybgerpng patplipilaliconsprridemidysed 2 éllﬂ )PN%SaMgwaﬁd in the top

R8T L SELD TR i e o
Exbeerkt frad a Pval ue of at |l east 1.5. Plots 140, 142, -

144, d 146 f 1 .

or 0lGuete D41, St Gt g IehEo BV BB 9 ELdgn haptgia an
ovérpé‘t t‘éfﬁ @,J}glti{ﬁ& oPY$EE @OOOfFI) Eam £80fs ﬂolfohﬁstﬂ@&hﬂé’ £l for

ours, the P-value of the crude product
Examp‘bs r8e1:l lm‘vng thb paperties Surhoarizet ial Rable 4 dGehk The crude feed was

tedfoght B s eBor M e R £d® B B elfirofighte prehea
zoﬁe2 %Qpcdﬂl@éé'tlﬁé zbY, b@&ﬁﬁ'@bﬁa@ti‘ng AoRe, did\bakte st@sorl oﬂthe E’éa@fﬁr The

P-val ue of the crude product for each trial
cruda)fedﬁewftwrﬁoeltacw withagach 96 th,erqatﬁéyst@@dm Pregaiieh of hyciarpgen gas.

i ned at veI sta uy | n t|
Coé‘ga %Oncqith%qsg?l ec?@ %’5 gno% f%gﬂglge%ag‘é oafr gth(ﬂ)ggﬁ g2 to crude
fecttRRgicOnthting Was mohemi?m?qt@(m smmjg and théd&tabp@@bhhﬁd of each
remai ned relatively constant during significant

syssem tvas 60 WPad b0 7 psik LHEY veast2. 0 b emnthe fires, 200 hoysi afh
coxlltacetl &Xr?ti en 'lcﬂ/%r 1?0 Hgg& th&?erhﬁni%&%ﬁ@@@ﬁﬁt’gnes Teé'nperatures

a 1 on O rogen upta
in (111 b&tactﬂ@rzsnss Wi 31413 A@ (§50t°F) fcfr(ﬁOOf}murs afabaﬂaymtg SAdre®® hours,
in the presence of hydrogen gas. 50 152
thepsmppispesiam! GeatacHydege werptoake i @sat’o 88/5 ﬁ&e temperdture in the

coﬁtg&tﬁcidnggw{%&eraﬁédjg% 5f4&€Ct6W) 51*}, 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 over
wa@2008/063189e peri od of 2300 hours was in a rangeCbhesweem2125
7-48 NnB/ n8 (43.8-300 SCFB). As shown in FIG 13, the
tenf}fRFatitd Yra9e PC WIS Rl héld Gt $99/4efdr@0d hoRS, fo? |a%ﬂa}/€dn§(actmg
onstant during each trial. FIG 14 is a graphi cal
timee)yﬁﬂéﬁ(éhma‘ﬂl on of residue content, expr essed in wei ght

pe r (i,gnt 850 éfc’%}w‘%ﬁ 8&&0%?% &S—lalgzgc{ e%;?ur%x b gfdro gen uptake

by ﬁIe]cl"udel Re@FCaltd, VGO chateht, Ed‘sicﬁﬂefconﬂeﬁ‘@aﬁd UglpeRlcomdhit Average
had a residue content of 88- 90% of the residue

valgesioe propettics Réthercaeie rredusts mpdiced 18 Examples 84ld e lighpd in Table 5
in]g]gfresent resi due content of the crude product
ained by contacting the crude feed with the
C at HIG SI2 i8 Y aiicad fepbasaipli @soBP-Ydlue b€ ﬂﬁeﬁﬁde\qﬁb&uct &P”) versus

ml,n FIG 14, the resi duegﬁgntent of th% %
rmbmraeoéﬂ foeeagh ok the @talyst SuigmE eiisxampieytnl i ndhe Srude feed had a P-
f i fq @
wlfh LR, BOSL 181401 PEER, 34 BBl Pl e g
prddnet abtaioke] oy aditecting the okirle feed anthuhe foumn cétatyst s(ys1tei’n)s off dixamples
each of the_cat

of
BTG BvElY 1B 2 3%851%{%%13? WSO A eé’r%ﬁﬁ fmginedipf at least
1 sCﬂbHQﬁmggt%gaehs 8PEahifds BMoC @@E@&&pm 1t t}e fnwd@“&e@&bve 1.5 for

atal yst systens of Exanple -
mqstecsﬁihc tinvighg.. At theeead lof tfe i é23‘0@lhoura) M %xanead@ hl,dhaibevalue was

pr. ad, a viscosit ran
Loahe BAR0R S BT SR onPorde’ FB T £ e dtbizad gthhe cruce
foell iR chdh tfhallredREHeE@8lativk él'?sthb‘l@rd@ﬁﬁ doidtin@r (83t ekimple, the crude. feed
corresponds to an APl gravit the crude products in

didanat pheps SEpBRER1AY slzwrgle FIgpi g dhabivelpeof thawryde preguctirgmained
rel%ti'\% 1clo7nos/ aﬁI d&r %ﬁ%@%ﬁgg{t%gﬁ I)fo %algﬁ t174] u&%e%t%ﬁ %xtaﬁlb% 10191 which
theepcpalass@deabéd wei ght percentage, of t he crude product

"t") f h of th
Sy Fifisl T SxarA unaééepseszntﬁwrpp%f% hypgen yoiekg rperuge e (“H:)
Velrﬁﬁtplru?ﬁﬁﬁg @?¥8P§u§%£lgﬁts¥ rp%@n&r F} @IPEQSI M8gks 148,
g ced

y cont ac i the crude the cat a systerrs
1501 5EXadPEmeselt Ack hyd]@gpteuptbh@d)btamaabh ccmtanimgrihc)dmudt fded dvith

t ent t 6% t.h
ca S R 5P e o PP By emPeRaRT and o B dopSiguake by o
chdE 984D VRPE flunOm&lQ %@ri&f SB0DAous VMY iRk reKedROPERULE Nim®/m’
during each tria shown in FIG 16, the oxygen

(4%®R0@BCFBY. Alshewn ieFlsr dautbe netdimsirogss uptakaof thel ojude feed was
lcton§E ant a éer 200 pg%tgrs of contacting tine. The
relgtiyely sansiant AGm& RHR "y gen content of the crude

Pr oguG! 1408 AnRsiHi @l esprésemtatiSrebBetidte obrdamn] &ppesy@Ein weight
conmpounds are reduced during the contacting. Since TAN

penseriags, 96 crudg neaskict (TR hesausawa HipledSt) far eaglyotibe Faiplyptsygtems of
Exg?lgfeﬁ %tl ll_ elg%gch fpcﬁé %du? Ehag; tﬁ$§ru&9é}5(a§é’ lHaﬁ a% {f&l?e' %h%t of 88-

seI ec

90%V(ﬁTthé ﬂl@ldﬂ@ eomamhﬁxryd trodeRpd aPRENH 1 §8 160, IﬁQy@msent residue
onpounds. In Exanple 11, at reaction condj ti ons

ot dehq Fode ntp}iucta@btﬁi@élshw@neptleg theppade feer with t%a}alyst
syé?% %gf %esofg %g,yrg£&m1§.oA§ E}lfgjv@n {neﬁ% ‘fﬁ, thE ONHRie Rantent 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 wt %
based on the weight of the crude feed. At a

wo eopesasur e of 399 0C (750 OF), at the sane pPEFEN2084/042125
and ratio of hydrogen to crude feed, the reduction of

16t €T MRE R Pl o e i o BEPGRBa b Bocing e
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peifcaﬁtlagé Toﬁt}&ScrlMa:brﬁdtﬁﬁt €10, echmed Itun minget (“ti1) @Ineiach of the catalyst
enperatures than_the_uncal ci CoI ums
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ne or nore catalysts produces t
respéchtdel}p rExdi crydewirodest had ot aiygen gonthat of mtichest kde of thteatrude feed.
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| e sel ected properties of the crude pr oduct
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coH)%F KB By rddieedCduiiig theestBactihg aBintd JAN WaNﬁﬁWe{cﬁtZéd in these
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exgmptehet wev e ll‘rf@é@td thahat least aperigg el thstcarboxylis/conipipimgiorsanic

ox]y%en dcom&%%fmds(séré  fuckSelb BB flg (N'ef Ye Htcﬁmoxg)lflc t thn g@gamc

e nai htarning a orthecru
ox§Eeradvdm®uldds. The average residue content of each crude

P e ErRB DI AEaaiaD SBEER: bt T baon Gl ek Pyt &5 Mpa
(14es7 gst)" ké%%tﬂi oft R géf@QeaC @téedq;ff 150%9%@1@10@9@@%

aver gravity crude product was 7%
redifctibh ef éfatle Gred WICR wohtenhwas t idlevtfoe b@tsedwmtheswcllgbt of the crude

scosity of ea was nost
feg} sk eietpettore Ao LB ES  Bemtpeatiss B o faphieen to
cn&tfe ReCIMARITERA ofct e Gad AR Sonkday Wag 28 4RANA bBbetieon the weight
Distribution Wth a Medi an Pore Di aneter of At Least

ofiig0cradaeedh M ni mal Hydr ogen Consunption. In Exan'pl es

12- 14 to t
- contbraBp A Kapior R HBLY 5r o2 RERTIL ), F e BPEg Mra
(10BL. 18, aﬁ@‘éfﬂaﬁ@bﬂ{yd@cﬁgéﬂu@&uaeﬁ@ﬂaifllﬁﬂ llnégnoao@cm;hthe
crude product anal ysis were the sanme as descrjbed in

refiucginploe c@de feerd MQRagoymw\mrés Wtk Baskrlon thiweighbef the crude
fedd | A Ptel ersalt | SUELL ?JI%F),TQ %ecé'aﬂ%eprgs%ﬁg Aol Wio of hydrogen to

crude feed, the reduction of crude feed MCR content was 19 wt%e, 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
w@roosiesiBot t om of each reactor to serve as a bPCT/OR2004/042125

support. Each reactor contai ned one contacting zone.

Af t @hedechgampleadymbhsiate than@ntat bf derude feed vath avelaively high

pl aced i.n the contacting zone of ea react or
T P 0D Sl enas G E SR P R B CoReRtEbbile
marithy ﬁ%tthé"&uaé’%dﬁt&af blobudeRdnSPassilidy ‘Q]dtﬁtﬁ&'léfcﬁfeﬁﬁsn%ll net

preheat zone in each reactor. Each reactor was | oaded
hydmgen upt&ken detactedf amdeapredudt eptonemﬁs wekeel att hes @ Obfeeli the game

oSS o SRR 32 DB AL Bt g witin 2.

30%9&%&!/\@&%1&@6 @ﬁéﬁ@hﬁehﬁdeq&l& of the catalysts in the
presence of ‘hydrogen A catal yst/silicon carbide

m xSaricall, exips Toblsi4 Pethens toh o PiSFineTR &vas pradsierl with a
ne gl?c:z‘g%g él%) a]sf‘te 8% tc{}ﬁ%ecf?:g %tlt 1 (NG of 24 1113/":r8I %%@I §%¢h products

Um Cat al yst pr epa

ham%r@gezf AR aba801%8 ol fhe chiti fo@d, ahy at aVﬁSget ﬂ'oell leV content of
ybdenum cat al yst as pr epared i.n Exanp

at lesa%trﬁir’/eoflthe tqtpleN lé‘étcansagfto & ciufe faeds \ybléf’ewam%ﬁga. Ryiglue for
C 1 n(? %?% 0 S:?qp% 9 E)"’(Tglg %véﬁg%@%le %oﬁ]ter]:ch)? e?&{'{rﬁ&é bl%guct was 88-90%

re as rati o
of tife rBsidueo@atent of thb emdt‘elfd@i fEedvpragy VAHE0 cowenthd englaotide product

60NNV (10 SCFB d
waaéisf;l@%maﬁe(‘i§94copt%% of e prededaset abhs 57k B TRaM e of cach
ch&l? H&ifhot WEL BIETHE AL bY tHeOA B a&l@} éﬁﬁ@cx@ﬁé fEMEWhile ﬂl%ﬁh&‘é@sﬁy of

time and nai ntai ned at 0C for 120 hours for a
eathotrade produdtiwme abmo3GEH %h oﬂ‘rhs v1S'ﬁo$1ad ofph@ghudc fedxited the

‘ Dlﬁ?i:b%'i:ﬁh '\Vﬂh faQVIeQﬁﬁrP(ﬁ@tlﬁbfﬁ%ier%Y %t Q[@astl ISOEX aWi@h &Iibdmal

rogen upta FB; and
Mggm@mgwmmgmlnﬁa@n@lesm bt e@chﬁsact@rnamww (éxcht for number

et hvdr.ogen upt ak
o Sy OSBGOS B, oo
sepefionm@hsdagieath orade pBocﬁJ.CBanall)r’SlsEXﬁmﬁhwsaiI{é asdiesdrit@d in Example
contacting of the crude feed with_t

5. el salavievereanier ovihcan eaupkyolupe pf ﬁva%@ﬁéwdapww%?ed flow

o F R B BSLER 01 B P

waks pogiiofiedamti: xtnbof dach reartoe tnstvdsir mgem sippake Each reactor
va) ues duri n cont a %gtnxgtihel t was.estim

t hat )
CORGHEe @%?IC%%C 188 F8R%t eafalys ]écoélF 3! ec%{im%‘g}ﬁﬁs Y8t placed in
thes,qﬁ@cnﬁig‘ Ed)rﬂ:%f%gm RaLNGi1Rbnt bebIRE l’éﬂi‘é‘ pb§i8En&Ieh HPRf the top

vanadi U cat al yst. Generation of hydiogen during
coutectirgconntp All deatsspiaes anchipdengen atpoctiset 208 dn mhtrh@tor Each

BRI BB R N S PR comepondivg

to g‘legfi‘éhéﬁf‘io%g afle 66 MAQRg ZbRE, /B akd bRRNEuppeft. TS $rude feed was
rogen during contacting tends to decrease the costs

comﬁctpd M‘fhsﬁgﬁn@f e crtalyets imehginresoned ofhydeagenges. of t he

crude th the anadj

or ogb %y%/s }CBH gar&}cgaragczfure ?{tﬁcrg%wm pog Pﬁg& gﬂ ?6% of the silicon
cafbiNolfen theNophctitezdhelter Bxaaplet 2, the catalyst was the vanadlum
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.

76



10

15

20

25

30

produced fromthe individual nolybdenum catal yst.

Exanpl es 15-18. Contact of a Crude Feed Wth a
wy/amvamese Cat al yst and an Addi tional Catal yst.PERTR2004/042125

reactor apparatus (except for nunber and content of

”El?&édn@&tlﬁg B&ERitioRABPELAhALY $1-15 Wekd &6 RdYoweiand of hydrogen
each total product separation neth and each crud

to the cuide feed rpmw@e;dstom wagtheWea he) N ég? SAPPHSETBH Iéi%\ﬁwaé 1h7,

o SRV I TS AU AL U By

to ﬂ@t@ 50 *RyYvess p&ﬁcm%mirﬁeammh@m@m at BH@ °€rfuﬂh20‘ leexls for a total
| ow to each reactor was fromthe top of the reactor
runﬁunqbﬁﬁﬂ&hqmﬁﬂ of the reactor. Silicon carbide was

pos
e
Ex&RpIe SamNkt & d@@erﬁﬂ}ﬂhlae:dum@ cbﬁtaetlngﬂ\fzvhedetemned for each catalyst

| yst/sil bi d
sysont Ialcf?gaﬁgﬁl o bt bREERA PR CYSr- 109 B & SO T e e crude
progﬁcstéltah Qe Qf gt@ P 12 ExiiF1e18Pn& Hﬁ&%ﬁ DptakOP@s irPa fdnbé from 2.2-

sSpace an 0O serve as a pr heat zone in each
ormat’:/trém faeﬁ JERRY); and thesrideguetict hida EANdsergge from 0.3-0.5.

furnace t i ncl uded ur ti,ng..,zones ondi
In EAAmiG | GREEOTIRUE WHES FC RSt TR oisat a?a&j{i i
t BERbA: -0t &% 0B NGal/al Y936

carfiht BETISURRER btk vBRGN BXE0 E%a,?pqs?f%é’gﬁd Used Wt h

SCFBeo adeS(ﬁFB); ahd damm@eszroduqﬁ h@(afﬁﬁﬂ% im&range fra@d}-2i0hal

cat n car xtur.e ).
poS ?{‘{I}’@) % hycfrﬂ%erb%ﬂ %l%?rﬁag%eﬁ duripg grﬁaztcgﬁg; it \0@% ﬁst%xﬂated that
hy@€gdd Wﬁ’é“@éneﬁa@édadt)ﬂ’ié raRed 19,1 Nen* 1ol (66 @e]‘FlB)ldQﬁhg Icmsthctlng of the
prepared by the nethod descrihed | n Exanp
cruda ficedi anchtlecatampdigny edtalygo REngigHen g@hyﬁrgge@ rlpg gogtﬁgt)ng allows

t I
SO T B A gy i
cosEBlio preesses tdlﬂqﬂoverprbpﬁhbfmﬁ disndvartegedtdrndgsz dihe requirement
wi th the additional catalyst being.the rml bdenum d
forgagsdgiEech A BiaE SR ISINE KPR ARFdeait e 0B RAT PR grude.
3 ;mﬁlt}’o?lgﬁ'?'cldma thé/ SluliS el At @RI FRIcAlmivARRIi (B Qatalyst

oSitioned In the tO contacting zone. In
rdanam)dz erulld proalnctamuln ) Tméthacmaloym Hin|the GAY off the gude product

ion d |n the bott om contacti ng zone,
Pf%“??flc Fﬁﬂ%‘ they el ot WeeaglyShg t he
Qo @m@me%@é ¥&dd WathA YRAhEEn Caipiahg .

catalys I con carbi emxture(30 cnB)
JﬂMﬁE@aEaph reagtor tappar@t@ﬁ fexeentrigr BuRRer ap C@éﬁlﬁmféontactmg
zo%?sé ezglj e%élg%}g&?}g@n 'ioggl }?%)%Lﬁlg sdepﬁpa\ﬁox %#fhod and each

criRPrédict Ak 5]5@9"\9@% @iéléiﬁqe( ﬁaﬁ:&@ﬂoe&’iﬂs ErampledziAl) ceft@llysts were mixed
Exarrpl es 15-18 having the pro ertles su rized

witheilieonseaphids inayvalame Fatp of paie stlisen sproidedo 1 gigialystpaless
otlgeéﬁ/{dsg é}{qe %aSeJ ’ﬁqvgecq%&eh{egdj ﬂgwtt{i' Cadl RRG8L w&sof?&n éﬁ of the reactor to

zone om contacti ng zone,
thSHRRRE bf BF rédetorr SaRbALarbidvevay poditioheda thﬂbotdmn bﬁcetohdeactor to

with each of the catalysts in_the presence of
serve as a bottom support. Each reactor had a bottom confacting 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
wo ewd/opFievi ded to the reactor was 160NV ( 1000PSLCER004/042125
for the first 86 hours and 80 NnBW (500 SCFB) for the
Lidd®ery faidage thattcheled dshr hlehiﬁig ass dorfespondimgliopthe padhest zone, the
was 6.9 MPa (1014.7 P[ . The contacting zones were
tw%%‘%i“tt%"ﬂmgﬁ@?%é‘m@?@ ?@SSH@O%C (650 OF) over a period

of %ﬂ% gﬁ: A& t Qs Hpardd b9 H&ori b int
of i Oh%g%}l .’mﬁg’ge exgtﬁpﬁgé % n% [Sjatlratg tl%llt clgnt actplez
andaﬁsedvmthmieaﬂﬁedna/l/lcaﬂalyat Colum 5 netal catal yst havi ng

of "S5 BRniTE 18 oA B SRR e Lf A FoL s

poémr&eagn %e%ftﬁ%nﬁé&l%acﬁhé tzsﬁéo Wl!hQHe %dlﬁon'?hl aagly@rbe@@g e
di ameter in a range from 2 A, in the presence of

modyHdgoiero getalygbmep@ed by (ﬂm;oetém@ d@&cub@d prE)vdinmle i {The vanadium
oy Sty opliphe LEGATon-PaUhi S bl B 3B nnpne

anDyERaRpleas, zﬁfQﬂﬁ[dﬂaﬁ@atﬂ&stﬂsﬂﬁ:oﬁfcuﬂﬁd&hﬁd%t(30 cm’) was
relativeto the same properties of the crude feed.

posemnqdu 1@ rdaa hojtonyennitasing rerce 38ihrihe additienal v@a&ystsb@amg the

molg%b f B&s?pr%gg%% ngﬁh é'tf#g% fi&%ﬁib@@ﬁ@)@%@ly ?heThg yanag d1um
cat@l&@tﬁ’dﬂﬁdonhﬁﬂmde bAuef(3atmipsis ﬂcﬁﬂt’mﬁéd trhide TNt cditacting zone.
crudefeedfor Exanmpl es 15-17, crude products
pr oduEyM Ex%rhiﬂd@sor@scaﬁlygéﬁélmﬁaanétu%&ﬁ|an? Wes pesitioned in

o B i AR Bl
catplysisiirépesediih Exaepts 4d€hd exmdivAdditalysirsaidop catbide mixtare (30 cm %)

roducts groduced in, Exan‘gl es 15-17 each had an API
P%W“P%ﬁdd theyi§P CQBReHNEZfie APl gravity of the crude

fee@n BkamFIRNE! Prex® {HRs LS G npr?&‘éﬁbn N&dyead wndse)"beads (30

non- cat al yt| c conditions (Exa e 18)" producéd
cmprwetaeositiptdd insecteematting gorsi ty and decr eased API

e CendrSr b Sie, BilF" FREPRLAY D et B ptplcf fummarizea

in V41 6 aBIEH 1ARVasFE@d thy top df theeabier. POESEhl€fde flonled Fchrough the
that coki ng and/ or polynerization of the crude feed

prehga aone,ttpm@aac@géﬁpw@ttw cogisgting ronsf angl ytiogesuppar ofthe
reay@i.' ?ﬁ% chﬁ?%ed% %ﬁ{é&%gt\z\gﬁlgeﬁ@f %aﬁ@gts_ﬂﬁ?hepﬁle@n}fé 133
wer'e In anpl e 6. e

as descri
hy@oggaesdsl Q%nﬁcﬁh@ eortliticle foeedt easrapleivedreds followab katiotofihydrogen

s ghoosHe #yﬁm%@@%ead&taé Siattcver GaoNoae [Pl SGER R e firs s6
ol TSN 0 LAGHD S PV e,

presamnmt aak 6r991\4?ar@150514v&7apsx}3 7lhe@On{a¢hif Ddes faere hda@dtmd:rajnentahy to
n

X I the LHSV durin cti S.
43 pTesl ) YT Pioga bt o R R BT R o RbIy time of 1400
hot@i ntained at 12 h 1 f or 48 hours, and then the LHSV

was i ncreased to 20.7 h"1 and nmaintained at 20.7 h' 1

f or Théserexamplesidambrsiratd Satl @ntachef & cude faed odtica Colasnn 5 metal
catgﬂfat 1¥aza/1endg g}?org %%zg rdps)tr eutl-(l;él\vlshthvelx Hedian thfe diameter of 350 A in
combination with an additional catalyst having a pore size distribution with a median pore
diameter in a range from 250-300 A, in the presence of a hydrogen source, produces a
crude product with properties that are changed relative to the same properties of crude

feed, while only changing by small amounts other properties of the crude product relative
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density, VGO content, residue content, heteroatons
content, and content of netals in netal salts of

we@e@anssasaci ds during the tinme periods that theCl/HSM04/042125
was at 12 h 1 and at 20.7 h"1. Average values for the

o AR RS RLob e FIRP RIRLED! G- T a0t By s
hydpoaluptaki &y thx ek el Wb absavekduced TAN and a reduced
viscosity relative to the TAN\ﬁ?{tjl t he, vi sgo%i ty of _th

cr uRiecHisaly, apsnpwn ik dablep, hCali/t e srudemeogch b %Téamffat most
1 S%V\g? tglﬁ?ﬁAﬁ ¢ fﬁ@c}{mﬁ%%eé\%rtﬂaﬁx\ﬂésﬂ 50f7. t%ﬁeaﬁ}ﬁ&’éjﬁroﬁﬁﬁg Predr%tuced in
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Exangslesat 5-1 2 asth Hhds. tofBhNi/dilfe afntdnt ef MGRostddVenh oapgen@ontent of at
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mOf A W SRR U OTahERo0G 326 B CAndE BB IERECTEFS TRe crude foed.
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th asphal t enes, rat her than ,conponents .t hat ve

{ ooty e e bR o RPN e bordis T xample
18) R &fieed a dhsRichath ithdlse CARARNY aRd BEramsHl WPI oty #olhtive to the

zinc, and cal ciumof at nost 60% of the total content

visessity hed Rbaravity @f thegruderfsed r rgm the drpreappd viseosityrand decreased
AP ggr%%’l n:it rgl]fay éog éogsgtﬁ% go 1?1@62 gl%& Eﬁ%ﬁn% fug(i)/' ogggjx%te?gﬁ%nsolfltﬁeu&ude feed

washaitmst rat e that contacting conditions can be
controll ed such that a_LHSV through_the contacting
Examples 19. Goptactof a/Crude figed at Yariggy 1 The %0%8%§§Stems and
. ibed HCane R QP ¥ Sude feed
the&mgttaﬁsgﬁnﬂ?é}#%g%ﬁg%éfl t']”' ?Cglg.éd ﬁngag%@?i ty tfgkg%ftecst ?vel y e ees
are dised gie Tablpi6dp &Gy 1 f Tlze entttng eadlitons|waye aslfdiiows! v ratio of

ace velogcities eater .than 1Ch 1 all { he
by 06 | eﬁi“&fg’e@‘g‘_{ Prgviged b‘é&‘?cﬁ?%&ﬁ e 1&@!&_@@#@ 64000 SCEB),
pre§RfiGEds SN Ba 1918171 )48, ARl BRPBRARE 8f th¥ coN@EhBPIRes was 371 °C
vessels. A snmaller 'véssel size rm{Eal | ow t he treatnent

(708 FF dfos sgvtatatl agpetiine r indésmnmpde b2 the EHSNndidingtcopiagdng whpimcreased

L R - L

LHE¥e#sasdihcr¥adeld @6 80 Zait adihAstalRaREL@Y Ur' € 96Thsurs.
contactin gsterrs and the catal ysts were the sane as

deslrEiamle i haspde pedugtigasanglaed DedeteraipggAlhyiscosity,
s Gl 35 QoAb St ul G S p Bt n et

sali§ of atoysicaiclds dukiag thectimepérivds ithag @S Viwastah é2 hi eaéatz0.7 h.
of hydrogen to produce a crude product. The '
Averagt ¥IBeSHgT herEapapsset dhresrateRroqrCty pIersBpWREN e 6, Fr. 13

t enRe LAWY £STanOR e il@,QFéé ﬂﬂg\él\gfo‘aiﬂétls %P gﬂé}ﬁ%ﬂ%ﬁlglhad a reduced

contacting zone were as
T ANeander rathured viistosityeretatipe cothe ¢ agd thendsonsisy @0e 0@d¢ 530, while

e soRshEb e Sl HERIT R P RSP BRSO e

> d” . AL
A ‘&{gggq&&d g@xlv&%%rkémécg Qspthg@eﬁkgb&ﬁeﬂt% AR fdabtngs. }Plri]‘egsum of the

as tollows: LHSV was ; tenperature in
Mdiotansent @od Ca@sphajerasmentaaiswa6d@eEd ¢6oivam)the sum af the MER

conrt]é/n(% rér?g 8? agp%altenes content of the crude feed. From the weight ratio of MCR
content to Cs asphaltenes content and the reduced sum of the MCR content and the Cs
asphaltenes, it may be inferred that asphaltenes rather than components that have a

tendency to form coke are being reduced. The crude product also had total content of
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crude feed was 160NmV (1000 SCFB); and pressure was

6.9 MPa (1014.7 psi). The total product exited the
whetsossisont acti ng zone and was i ntroduced i nt BCT/K82004/042125

gas-liquid phase separator. In the gas-liquid phase
potssipat, adbditm, tine, dndtcalciym oflatahownadsefjthe titd dontehiDoft the same

e e S  a BB S Bl0 500 e it

con@ﬁpgptlhg@ﬂﬁgfgéantent Aver age val ues for the properties
crude product obtained during the run are listed in

Ta tEeniplesd @ad h99derﬁ¢mtlaueuhm cbme@tlﬂmndltfm&lcm bocBitmbed such

| tent aof 0.05
s aBRash fogfahofonerh aeePetut 9. & cRmpBrbiaprocess
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was at nost 53% of the total content of the s
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GX%@ ffsﬂm&afﬁglé’sff _the TAN of the c_rude feepl A
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Example 201 iGuatacdaf dabmidetHead edVlamoEx Glopkasing BempaQtures. The
having a first (|nth|s case, top) . con
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to enhance the reduction of C5 asphaltenes
andoontactat with theeve pzuaﬂsrstp nothe ¢wo cehtattingezones inttbe Pfesence of
hal t enes cont.ent t crude feed. Additiona
by PSS & PSS BiaDen T S hePTre TR Aopet e Situedpt difforen
tem?glgﬁ@ésc aci ds was enhanced using controll ed
erature differentials. For exanple, reduction in
Qrmc&mgp@n@ggn&ﬂmtbm@pwmagtmng:we’rﬁtre @fr fodljowrsc L4 was 1 h'';

ol g G, of 2ol SR s Bafind et pruce

feed tves CHONE’ 0000 sCFBynaEa@fasb@e Gvawicthv@an ed 1l T y&).y
constant crude feed/total product m xture stabili tﬁ’
f orCenieaiingcangitians indherbeitom eentasjing zone were asdphgvy LHSV was 1

bl 't% R %gfwga?n gém ufng 2dhe &Vgg_f; P§<‘¢ g;z)ob@g,ed d@hlz Bifydrogen to
crudexfaapivas 1@5Na€ph3aqme®| SEFBthhd mrmlv&sséaﬂ MPadl 0 b fasi).c
oL SO STt RS TSt o
gas Qfﬁlmé\}fha% %e%gfa'ﬁﬁs Sn (HeWas 8 ﬁ h‘?lse %Qﬁtcﬁ‘ AL @Stall }Q’B&}ct was

t hese conpounds r tenperature all ow
separaiet into tipoerndis produttend gemv”éh;b dmdeopredudi avas petigdiaaity awbized to

t he t.her eb creasing the life of the

deteray C@éﬁéﬁﬁgﬁg }F"ﬁ eas{oﬂfaﬁer tenperatures that are
posma 1@ 8y the peo B éfeft[e§ bf 6:R0E pEIduBDEANE] dlﬁi‘r%ﬂfﬁé fun are
21. Contact of a Cru eed and a Catal yst as

liste®l inrlaple TAFBGI 10. nBheadrudeafead had a AN of 9.2 asdie 415 ylsphabﬁnets lgentent
of Og@glaﬁll%@% I €§§ &spholgenes perggram of crudg fge?d 41" AR 2 product had an

average TAN of 0.7 and an average Cs asphaltenes content of 0.039 grams of Cs

asphaltenes per gram of crude product. The Cs asphaltenes content of the crude product

was at most 71% of the Cs asphaltenes content of the crude product.
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100 grans of the crude feed) may, in sonme enbodi nents,
be slurried with the crude feed and reacted under the

- wWo odosoeiieg conditions: tenperature in a range PEDIS2004/042125
85-425 0C (185- 797 OF), pressure in a range from

et

thenearcdontamt bi the sirae pretedsitethe bade fesde Thiedtild of theheudr prdéuct was
product s rated fram the_catal yst_ and/.or residual
at rgpsh A0 e ﬁgﬁﬁ(ﬁe s fext gﬁ@(ﬁ[ﬁ]ﬁr@ﬁﬁ (is0F g vigs mpintamed

durﬁrigéo?ﬁacﬁﬂ I/ or centrifuge. The crude product may have a
C ged

ange N, iron, nickel, and/or vanadi um content and
a r AddemdnsBatedsp hixbimptes$ and@0ehavimgd &tst (ie this cases tap) nokeacting

feed. FEurther tmpdificatjons and alternativ o
g AL TDIC PR G S BRI ng RerpREPCIR Ui SFpoRd in this case
botRn BRAEDAS td Shhbh@Se SddulliGflof O 4sPBal@ks bdhtatit @R crude product

thi's description. Accordingly, this descriptionis to
reldiye do ihstGsipsphadisned dontant af theerwlelfgedand is for the

pur of .teaching those skill.ed i.n.the art, the .

D A S i oh RS Errdn o Bite® e Dl ks o Breapic qpigs was
entRfcde@issdonad]léd@npehturt diffire@fald. orieRMaple] RAuSHRIA the total

and described herein are to be taken_as exanpl es of

potassba paksndium epeiapinidhacmdeniodpetdram Fgmple 2hwas snharced

reldefk 16 HRSEaldibH BF iRl Gell AOGsHRS 6 QRELABORER: oA bifia@Bibauct
processes nmay De reverse and certain features o e

fromMseiiiple6 withy letativtlyldorstahtichctiefeatiem] lpyoduat inixasrewebility for

be apparent to aone skilled in the art after having the

each&xanple, %‘fm?zﬁ%‘?d Jeval8ei on of t he invention. Changes
may .
o35y LTS 003608 D e v
moksulde seighbeampountlh &of exdnale.(gy asplaalienesGind/ok nhetills Salts. of Arganic

et h of producing a crude product, co i sing;. . .
aci S R PO 46 P W SO O GRS bariaf Physicd! groperti
of SIFRECRAdRT k@didhesP (1BF Bedmplbafunsmlild @fs) Heentdvadlef these :

product, wherein the crude product is a liquid mxture
corgpoupds gdowatitempertur/RHowisheh eqmpfanfletocbecigmoied befgredhey plug
L T LR P R
en?)”erd‘ﬁﬁ%@ﬂﬁf gapbsitiagddifier Gie fdsXdontREng Beiecof , the crude

t
eed having, per gramof crude feed, a total content
Examplg 2 rordaetof a GrufdeFeed) atadyst ap a Shurry,, Acpulk metal

mplg 3 a
cat%l?éttaid}i’% a 3EIR6 St t

a
=72 2l W10 A

ﬁg Bﬁﬁicg{ior?@.d(ﬁﬁ‘% %rgmg Q08 o?@gtalyst per
|'east one-o e catal ysts having, per gramo
10C@iaaisysthe abdd feadtmay, @9 dome embodifnehts Oeeslmtiedwvith thretailds feed
rom Col 6. Qf the Periodic Table, one or, nor o
anc{:f&ﬁﬁsécjﬁ%ffer tpflewise B @Oﬁ%tt%mgerwwedpﬁ%ﬁﬁ%fné%-‘%%ec (185-
79’&611;()'t : kés‘ﬁreTi‘fi}Qx! ﬁn%e_cﬁlnﬁtdﬁtl S 1BS M LABtor %dl?%&@kour@é to crude feed

s _thereof; and controlling contacting
of Heh6H( Nurven Sochperivat ofl tinge | Afteroutligiers peastion eihedb pyodue the

cruﬁgglt’o %%:tle){}x%c%lgcg?ﬂré(ﬁ{c?\é?srem}r%ﬂ i]fx‘olqg{i)glcta ag}ﬁgartrydqgr r%gﬁtcljaﬂ %%ude feed
usiﬁ‘% kaldjaneoR %B%Jiaﬂ@,t Akh ad DML Bd/cr bR, AMBRRIT RENRS may
of at  npst % of .the content of alkall netal, and
havg| akchiangesl- BANT Homwmicke], and/onwanadivgatandens tnd p gedhiced &e asphaltenes
in trle.cru e fegd }/i\,herei n .
content relative to the crude feed.
Further modifications and alternative embodiments of various aspects of the

invention will be apparent to those skilled in the art in view of this description.

Accordingly, this description is to be construed as illustrative only and is for the purpose
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content of alkali netal, and al kaline-earth netal, in
nmetal salts of organic acids is as determ ned by ASTM
wokikos1BM318. 2. The nethod as cl ai ned i n cl aP@T/11S2004/042125
wherein the total content of alkali netal, and
. | [ i -ali .
of fntfink WS RLAIR R art O\ HREAm BBt oF Ay R BfiBn. Ttisto
beamndenstvbd Ho4t d[e folres ettht ententdén stidval andndesa@ibeddmeckin are to be taken

os BHATRE B QR RBERS. BlerAlls Tehe s Hep e e HE o e
1llﬂ5trawa%§|d€sérfb€d heded, &@ﬁéﬂ}iro@é‘ss@' &) be RREBEd at\rtain features

al kaline-earth netal, in nmetal salts of organic acids
of ihe inventionweey erwdized mdgpmdeatly,aiﬂga@ waubdhbd ai@eent 1@9@0&%11ed in

20-6 he, cont ent t al

gt GRernaFlng s SRRt S aR o the By igh, TioBldsaffibe made

in tHda dléiﬁerﬁi dékerib@Ebreift withdat d?ah fa¢m ¢hedpiichnid e SWofQhe
clainms 1-3, wherein the crude product has from

inygngon endascybehin thofadlopomndaigisans, from 0. 0000003 gr ans
to 0.00002 grans, or from 0.000001 grans to 0.00001
grans of alkali netal, and al kaline-earth netal, in
netal salts of organic acids per gram of crude
product. 5. The nethod as clained in any of clains
1-4, wherein the one or nore Colum 6 netals are
nol ybdenum and/ or tungsten. 6. The nethod as clainmed in
any of clains 1-5, wherein the Colum 6 netal catal yst
has a pore size distribution with a nedi an pore
di aneter of at least 60 A at least 90 A or at |east
180A. 7. The nmethod as clained in any of clains 1-6,
wherein the Colum 6 catal yst conprises in addition
one or nore netals from Colum 5 of the Periodic
Tabl'e, one or nore conpounds of one or nore Colum 5
netal s, one or nore netals from Colums .7-10 of the
Periodi c Tabl e, one or nore conpounds of one or nore
Col ums 7-10 netal s, and/or mxtures thereof. 8. The
nmet hod as clainmed in any of clains 1-7, wherein the
Colum 6 netal catal yst conprises in addition one or
nore el ements from Colum 15 of the Periodic Table
and/ or one or nore conpounds of one or nore Columm 15
el ements. 9. The nethod as clained in any of clains
1-8, wherein the one or nore catalysts conprise in
addi tion an additional catalyst, the additiona
catal yst having a pore size distribution with a nmedian
pore dianmeter of at least 60 A or at |east 180A. 10.
The nethod as clainmed in any of clains 1-9, wherein
the crude feed is contacted in a contacting zone that
Is on or coupled to an offshore facility. 11. The
met hod as clainmed in any of clains 1-10, wherein
contacting conprises contacting in the presence of a
hydr ogen source.
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12. The nmethod as clainmed in claim 11, wherein, during

contacting, the crude feed uptakes nol ecul ar hydrogen
wa@rooa/nedBect ed rate to inhibit phase separati orCDUS100€042125

crude feed during contacting. 13. The nethod as

claimed in any of claimsgd ;étz wgerein the method

further conprises conbi ntrig=—the Trude product wth a

crude that is the sane as or different fromthe crude

feed to forma blend. 14. crude pr.oduct or a bl end
L. obtéifﬁﬁl%? ohproguaiRg fERAE ETAUGH FRIPIIN&ny of cl ai ns 1-

d'réacu@g g%hkf%u -Qf with 06} RGrd éa@mg@fc; I%am A8l product that

heat| ng bricants, or chemcals, conprising
inchdectssirutly paroduct;dehepsin theotruds pradidtend hqmdcmatwredt 35°C and

' 4. 16. t hod
0.1 IR Fres aride et et o o e s et % b e g
orgQﬁlgqefElts e drBeorb Eﬁkﬁﬁlné 8ir® 19681 QHlts P bRe 8 Mblel drddrfic acids, or
fractions. 17. The nmethod as clained in clains 15 or

mixteres theaead] the chulefecsldeybignperapapraf sexleyest; atotalaantrgt of alkali

metal, and alkaline-earth metal, in metal salts of organic acids of at least 0.00001 grams,

and at least one of the catalysts having, per gram of catalyst, at least 0.001 grams of: 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, calculated as weight of metal, or mixtures
thereof; and

controlling contacting conditions such that liquid hourly space velocity in a
contacting zone is over 10 h™, and the crude product has a total content of alkali metal, and

alkaline-earth metal, in metal salts of organic acids of at most 90% of the content of alkali

metal, and alkaline-earth metal, in metal salts of organic acids 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 metal, in metal salts of organic acids in the crude product is in a range from
1-80%, 10-70%, 20-60%, or 30-50% of the content of alkali 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 metal, and alkaline-earth metal, in metal salts
of organic acids per gram of crude product.

5. The method as claimed in any of claims 1-4, wherein the one or more Column 6

metals are molybdenum and/or tungsten.
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6. The method as claimed in any of claims 1-5, wherein the Column 6 metal catalyst
has a pore size distribution with a median pore diameter of at least 60 A, at least 90 A, or
at least 180 A.

7. The method as claimed in any of claims 1-6, wherein the Column 6 catalyst
comprises in addition one or more metals from Column 5 of the Periodic Table, one or
more compounds of one or more Column 5 metals, one or more metals from Columns 7-10
of the Periodic Table, one or more compounds of one or more Columns 7-10 metals,
and/or mixtures thereof. ‘

8. The method as claimed in any of claims 1-7, wherein the Column 6 metal catalyst
comprises in addition one or more elements from Column 15 of the Periodic Table and/or
one or more compounds of one or more Column 15 elements.

9. The method as claimed in any of claims 1-8, wherein the one or more catalysts
comprise in addition an additional catalyst, the additional catalyst having a pore size
distribution with a median pore diameter of at least 60 A or at least 180 A.

10.  The method as claimed in any of claims 1-9, wherein the crude feed is contacted in
a contacting zone that is on or coupled to an offshore facility.

11. - The method as claimed in any of claims 1-10, wherein contacting comprises
contacting in the presence of a hydrogen source.

12.  The method as claimed in claim 11, wherein, during contacting, the crude feed
uptakes molecular hydrogen at a selected rate to inhibit phase separation of the crude feed:
during contacting.

13.  The method as claimed in any of claims 1-12, wherein the method further
comprises combining the crude product with a crude that is the same as or different from
the crude feed to form a blend.

14. A crude product or a blend obtainable by a method as claimed in any of claims 1-
13.

15. A method of producing transportation fuel, heating fuel, lubricants, or chemicals,
comprising processing a crude product or a blend as claimed in claim 14.

16.  The method as claimed in claim 15, wherein the processing comprises distilling the
crude product or the blend into one or more distillate fractions.

17.  The method as claimed in claims 15 or 16, wherein the processing comprises

hydrotreating.
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