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SYSTEMS, METHODS, AND CATALYSTS FOR PRODUCI NG A CRUDE
PRODUCT FI ELD OF THE | NVENTI ON The present invention
w@emwsneddBy rel ates to systens, nethods, and caPEl/yS1084/042653
for treating crude feed, and to conpositions that can
be produced using such systens, nethods, and
catal ysts. Mre particularly, certain enbodi nents
dSYSTEMS, METHODSSANIECAT AV BSERRORPRIPUCING A CRUDE
catal ysts for conversi onp@iopuefiude feed to a total
product, wherein the total product includes a crude
product that is a liquid mxture at 25 0C and 0. 101
FIRED GRTHEENVENTIONDr e properties that are changed

relative to. the respec ive %;operty of th eed.

DESERg prwemwntmgwm Ixmata Efd%’étef‘ﬁame%g% ag éatalysts for
trediﬂ% ct)ﬁm o @ﬁlbh?ﬁlz& aﬁtbegﬁ (ﬂ%%d ﬁslhg%cthhs%stems
cru es to be econo y transport rocessed
met]nsds; gnci ontelysisi dfvat pﬁmmullarly; ceaainaand)odmquscn‘eeﬂbhar@d relate to

" di sad ant crudes: sad C my .
syslesy DAL A EHE DA RGeSO @G T B 2181 Hdngh Rerein
the 36th rG&E@ﬁ{cheéerde9froddaf3th§f1§dqlﬁhﬁﬂqlxt@b%ady@@taa&eq01 MPa

crudes with a relatively h contribute to
anddms o€ pomotst praparties hagye alkangsed mluatmgo theansngetiyd prgperty of the
cru ngeg processi ng of the di sadvantaged crudes. Renoval
of "&ci di ¢ conmponents from di sadvant aged crudes may
DESCRIPT#ON'OF RELATRIEPART! i zi ng aci di c conponents with
various bases. Alternately, corrosion-resistant netals
nayCBJéiewéahawﬁ ONg SREI9ET Lslitehic BERERIsE Hiat doapiglow the crudes to
be &bﬂ&ﬁ?c%} graﬁﬂﬁh ?roc-g&%d an\%ﬂﬁ&gﬁ 'f&q‘lltfegsérﬁtceﬂ}nonly
en |nvo &nt expense
refdried tuae“cdlﬁadwamtagsi cmmdersé3| st ant met aI in existi ng

" equ t be desirabl e. Another nethod
O BT it L et iy Mol AR e JHAT £ 1B oy the total
acid AU B CT AN Poih BN RO 2R S RBARE Syl PRIDRERHGh TAN

d/ or processing of the disadvantaged crudes. The use
may)f:orunbutgsw omrasith dfimesalomppnerndg duningtranspdrtiag and/or processing of

the AP G RO SE R o PR AR difag! iaged crudes may

invblive @HMﬁi&hl@)@ﬁ@htﬁhﬂﬂg%c@fd@ﬂlpbﬁéﬁtélwlithfv@haﬁd basty Alighately,
| evel s of residue. Such high levels of residue tend to

corpsiogr esipianf metaki dnandisarsd inransPeriaing seviPME RIS O oReating

|
calfihd8. TRRHEIN SRBlich RSB PP, SR AR B, o
thu@,)(ﬂemnslemf cstrbdion-restxang ﬁfetal anekistingreqgipnjent ﬁag aoi eaddsirable.

und ons may in.so S tuat|0ns hay
An%tg tg é ‘ég’fb‘tcfﬁrr@ siPa MAY VY & Age FOwPY b‘gléblﬁgﬁlto
dls%@‘ﬁhﬂdg&i (frﬁéie%tﬂei’&le Yraﬁgpgnlr%rﬂﬁw& ﬁr&gssm?gt FhEHURThRABY Sudes.

or e ni ckel , “vanadi um “and Iron. Durin
Th@us&({éssnrogyorohhﬂml@ls mayoketivelp nffect equlpment used to process the crudes

and/or the quality of products produced from the crudes.

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

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

have an adverse effect on catalysts.
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cont am nants and/or conmpounds of netal contam nants,
may deposit on a surface of the catalyst or in the
wo o00d/o§dBume of the catal yst. Such deposits naRCTES®O4/642653
decline in the activity of the catalyst. Coke may form
andhiademped crudds gay adsde rohatil éle Gsghadmunt i iethiddoftaminants,
during processing of disadvantaged crudes. It may be
for gxarnplg, nigkel crppadipgy and/erireiyt ApEaAg progessingjof 9ucé\fcrw¥es, metal
: I
corf B S P ARRAUE B el il Fma e SRS FhY sace of he
catagitioviin the obid Vduina b fithg shtabysd/ Suchalepsdtsinity caated Jexting in the
deteriorate. Di sadvantaged crudes may include netals
aCtiVHyr‘Péfhglca?ist-s of organic acids (for exanple, calcium
pot @ged WAy aRe{ Qfd/&%t)&‘i@on (M?Jllfgt Surtfbe SBE AlapRBtaleSiuPihg processing

organic acids are not typically separated from

of dlsaslnavagrdagradesc Mudasbdgostiy hy mgenaatalthqeatal pocaivity of a catalyst

X I .desal t{,ng and/or acid shing. Processes are . .
corgRted e ftfier Bih Eeambshy <60 S5k FlencaliiRn s fhinish
theABfiAtySoflthe BRAIGSt ahdlok SaRE (1R GEIN % tP@dteiforalee Present. In

contrast to nickel and vanadium which typically

depbsdvantaped cridessoap incdndegustals demetal salis of grganigsacids (for
tal s i al. | t .01 gapj [ [

exffFAE sl 2016 R R S P e Rl St PERRNE acids are
notp@sitdlBl parardfiont disadvayitagéd édaded Dpconbedtivmalcpbedsyest for example,

bed. The deposit of contam nants, for exanple, netals
despltinggpdior s P@sypg.or gani ¢ acids, at the top of the

cat ¥rddSi LbhentiBnA Prd BEEEAREN fdtals i

pr egllsoé?%esbr ggﬂt@ﬂ%ﬁg ﬁ?e béd&gggn rrg)r/dcgﬁegct ?rbgg?lsp]lnlﬁetal
salts lo€ oxpahialaggis atrepteselbr mavetrast tdeickdtaatl yanadivmetwahicls aipically

of. organi c aci ds use rapid deactivatjon.of . .
dergsi S5 She S e AR ofgBiC e Tt Crol scd! Sale® O e acids may
depRXY PRErERMIQUAYSIA VDI BRdBREWedhabtalyst paficlef FartRUREES® the top of

di sadvant agéd crudes with an oxygen content of at

the|catabyst Bedo (bheglenosit affcontaydeantsy &or egprmpleometiilssiadueinltsalieel

cr.ude. ;may .encounter opl es _durin rocessing. .
orgﬂ;l& gﬁlldg, % )ta?gg% og %lﬁﬁg lzjih/agl,)ed eélﬁraﬂg 5 lélgs Inan 1H<éregse in pressure drop

thrighGRSBddhd m@yeffetimiRipiiiahe oathldatbedn MasP@UNES mcfaly in metal
exanpl e, ketones and/or acids forpmed by oxidation of
saltg jof grganis acids anayrcayss rapidrdsahgtion olsataedydts-on of et hers)
t hak: i fEi . :
a5 el b R e O e b R, Fhdient
facjities asprogesa dikadeansape crggs withian okygmspatenadf v heaki H@G2 grams

Di sadvant aged ,crudes i.ncl ude hydrogen deficient .
of wa%e%{rga%%@? d\m@‘ffn}flgg@ bruds Agy6Re SR rinedpcessing.
Ordangr cgég?&p%poﬁggl%lﬁh%ﬁte@ Hﬁ‘igxggr %ﬂo@&lsﬂ%i {1}){? F&Qﬁﬂgher oxidation

generally need to be added, i cul a
comprsiatisi(fat ewnfplea etentsandés akids figrnfed dm oxrdatiki nfjalcohols, and/or

oG B RSB AT el g e
anmtmé/ﬁcdﬂﬁbﬁE/QG&ﬁﬁ‘ﬁﬂa%‘ecﬁ@@élﬁ ﬂbﬁing"ﬁﬁbc@s@in@%ﬁg @Q{f(sg ®lugging in

inhibit unsaturated fragnmentsfrom formng coke.
trangpetaspanines costly to produce and/or costly to

tr aBiSch%atntatggd E{uedgst Iqlg)r/] %ncil%%ihlyid}oiggr? deficient hydrocarbons. When
processing of hydrogen deficient hydrocarbons, consistent quantities of hydrogen
generally need to be added, particularly if unsaturated fragments resulting from cracking
processes are produced. Hydrogenation during processing, which typically involves the

use of an active hydrogenation catalyst, may be needed to inhibit unsaturated fragments
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Di sadvant aged crudes also tend to exhibit instability
during processing in conventional facilities. Crude
WO n®sakioBi ty tends to result in phase separ atipam/u$2004/042653
conmponents during processing and/or formation of
fronnfdagingabke Hydppadisebsly o@rodxaand/er cdiylsitegaikport to treatment
sul fide, water, and carbon dioxide). Conventi onal
faCHF’@éesses often lack the ability to change a sel ected
Pr Oﬁ?sr H‘Yan't FtL gl%@'fgnﬂg OxHfibit Hitadhift gngth{)%Qessmg in
si gni |can changl ng ot er properti
cormeslaxdmhfacdged Cruddenstéolityasralspd essult amplease smaedtlon of components

rocesses of en, | ack th bi.| i cant
doigroeT AR A ChoaReton SbrRguEols aBroRHF Hor Ermialy hydrmgen
sullilléTBvat@MAnd GQRAAisEddy a desired anmpunt the content of

certain conponents (such as sul fur or netal

C onCammannaiproqqsaeh eft@n baldﬂambdgﬁéb drangea sosted property ina

sses for r crude |ncI
s AR e HhPR B T EhORY Seleis Ahe TP EF TR e
disidiagkePeu6€ nFor%&aﬁ@l@@@}%hﬁorﬁoﬁﬁo&es@eg ofeegh [hék thBability to
di sadvant aged properties. Adding diluent, however,

sigpidiganthy qequqer%%lﬂa@éélseé\saméagéql c'tundé athilggat dhessmeatinea galy changing
by § S otdfint G EORRAWelnlh bl GRHA sl BETRREE
coxdammemts) mohadldachfadwgm agée cr ude rray, in some

si tyati ons, rease stallltyo r.ud

Pat BRfPE mgesssst% pEpyINed %am%&a%cré egacfudesg@?gazlége%o
dlsg@\béﬁ{a ede&ru@és to I@WQQI??G 3«@%& ger@'rﬁlﬂggorﬁﬁorféhts co&w@ggngsfpthe

rden et al to Bearden et .

dls&lvaﬁtﬁg%@rop@'tﬁs aAthdlleg diluet, hovsy &7 gc:r&&ﬂl}tlocr‘éaas hosts ef treating

aisihghnaBefead e Jthe Qs SR B Ginf lpdlos ipp e RGcaES 1 fnaR he

disdvdf@Sed dri€esP RIS SESE diRikEiit6 Hﬁi,lsa@%té"g;éﬂ ahugetngay, in some
described in these patents, however ave limted

' s1tlap9ns,éaqsﬁaSIetssabﬁ@caﬁ@@h@fudﬁany of the technical

Gengr oot ok BT Bpa PR SRTPRNTI AR LA

6, 06@ lzes tov@tayiddetgih.; EFAIBIS 562 teBeledayettah; HOTHOR0 m)leaadHnest al.;
treatnment, and/or a tendency tao con

5 89 L70 oy brgite 8 e SATg 040 Srachipat Bgumddusing 1o Tanaka ot al,
des%ﬁﬁat | Ve%?mcgs@?r H&H?%ﬁg%ﬁ/ d@rf&ﬁﬁgfésﬁﬁ tRiky dehe prlgcesses

hi gh”’anount’s o esira nponents
syseenzsypihdecatal pgs deseribat igahese phieyts poweveh bbver linattedrapplicatibty

cont nant tals in, netal lts of organic acids,
becaise/ Wd’ﬁbe tg@&!’%’iﬁr%ﬁmh{@ atbg‘iﬁ%h properties tend

10 GAWSE dRAGRINBITRd bfhd@??é&ﬁfﬂll'y%@é ubde3RSNO f)Po%EhféE‘ (for example,

and/or treatnent facili i ncl udi ng i ncreased

relatryclydsgloﬂiAl\bemreias@dtodmcanq yastablg @rlrmtmgs@tpanqlgglangldency to

reased us of, h dro
corifle lpnaRL AR M R gt el DUER i Sesjrable
propéeids fnelude m@atweeﬁhlgu ShRuBts oﬁﬁﬁcﬁ@ﬁ&ble @Mﬁ)@{enﬁsé(f&'e)(%ﬁle
or conversi on of |sadvantaged crudes 1 nto crude

resigibeciganically tRreg beteregiomsbmetapesiasninpets, matals i metal lsef

Si oni f ni
o B R RIRT A SF TS5 8L B B o
in @@ho@Riohhlatankporeatidh amfmméaaxge@t facilities, including 1ncreased 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 nosntisens descri bed herein generally rel at e POT/US2004/042653
systens, nethods and catal ysts for conversion of a

maté dé@rabkqﬂoﬁe@tla tThesd is @tso duiinificarpédonbmis @hdaettdécal need for

roduct in s%g% odi nts non- condensabl e, gas.

YRR RS ts{BalcR Chpngg ‘sgleried Arapgrties i disdyantaged
I t

°“m%%£#2>§&?eﬁ2?§?ﬁm§3 1 A prEBETREL R thOBRaqlantaged crude,
SUMMA;RHd)Fﬂ"eHE!HV TEON net hods descri bed herein. The

i nv ntion ovi.,d a.net ho roducin a crude

o odenton e et Eea R O S B BeBO e caplysts for
cof¥erdIBK 6f £&aé ¥t $o h & tAr CP?Q&LQ:@ cémpNiRg a Bhad Bf‘dduhheﬁfd in some

i ncl udes the crude pro wherein the crude product
embgd»zmdnit&q uomcmdenmblﬁ gas. :Iz@/e@um@rdtsmbpdbemalsm Benegallygelate to

CO]%leSlt&%I%S theﬂg}a %K/ell ﬁom§ p%?nes og e @pgnegl?sdthgre{nl ﬁch CP!H]pgSlIlonS can
be BBGiRA bgorsﬁlgdhagpatems dnd ndeth@RgRsdribedh&RirA to 180 A,

with at |east 60% of the total nunber of pores in the

por dhsiinventpspioyvisigs p srethnshofmgodichgracridapredegt, cmmising:

offe b DAEIFS R 5L BN o TR By ncs

theagrddecpriotina) \Ivhe“rgmcthmtmdt pm@uctomdihquldnmxameht gL 1) artch@lOl MPa,
cru dyct a.TAN of _at no t 90% of the TA

thg %g%fﬁafa a‘f‘%%?i eﬁaé.l?ﬁﬂr{&&r gng o4 eagne threcalabysts mg a pore

siZ/RiiPslitioR ®dkth o, ﬁ‘l@dlhﬂ p6tldifietdl B RARHERDOR FETIIOA, With at least
producing a crude product, conprising: contacting a

60%r efdbe fotad drumbthofgroeesan tlnmpcee siae disyrgtusion bayingd pore dlameter

t .t hat th d t. .wherein.
wilie P AR o o e P e BlR 3T Rrhinea

byQ\S’tlfM MiERod DAZSX aHd BorteRRnd ehit4t8ing czfml@{s sath ihaeht crude
3, at |east one of the catalysts having a pore size

prqﬂust haspuk AN of @i mpstPO0peef the THOY ef the arvde &edowherein BANtSs as
det%p‘}‘éf: %eftl\g Wt{ﬂﬁ@[}@éﬁ ASTM Met hod D4282, and the
ca

av n e pore size distribution having, per
gr amheﬁmeatlai 3isd prolvidesa GnedifdlofPpraduringa d}u&thxgd@cmswnfprising:
ybdenum _one or nore nol ybhdenum conp )
coreta?tm& agrede feed mtﬁgw@ Ob PO EAIH Y Lﬂﬁrogqcemts&aﬁpr@éuct that includes
thd BEEERHDANhEERUAOLMAOBroRARLAS 10 fHRRAL L B0 SHEHI 01 MPa,
that the crude product nas a at nost 90% of the
theTcAhﬂe)feed hevmg ad aN ekt leash@ B githeatdel of tlafscarttdym havinggla pare size

TM Met. 64. Th V|des ]
Srvonatith smeen pomaasn it MR orR RitenpliRg By dethod
D428 da‘i‘ndftﬁ‘éi‘c‘}’até/l}dt Iﬁaﬂﬂg tHY pdi®kige gRtrAuYiSH §a\t1ﬁ’g gkp fifoftatalyst, from
total product that i ncI udes the crude produc wherei'n

0.G00é gmnme O¥Scgtaws of:gnelybdequindomd rtmere naalylxiEno@ compounds,

e feed havin 1.
calfogd o SRt PFr Ry RS o B tndteolr ShCorhu g Opisgtine
cofiditighsysaitis tHabihe RELdR pROIRt BASZET ANSIfTat Mgkt 90 Bf the TAN of the crude
nmedi an pore dianeter of at | east 180 A as determ ned

feegy whereil MbNHas dsicrgpnedshygA B hiM Mather\264havi ng t he pore
?:IO|Z Sﬂrl‘ll']g] @eh*&r%k&&g&g&g%gf#ﬂ% qub?OCRICln rc%(;ggﬁrghéct, CrOR{BrISIHg:

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@osacioBng conditions such that the crude propPTUSivas042653
a TAN of at nost 90% of the TAN of the crude feed,
as ddiarenad ByAASTSI Mst}ﬂéﬂ?efm?mﬂ thy cASYhixbingakk p¥r64ize Axgribution
i nyention al so VI des 61 é;%f of producing a crude
COTRRIAREPNE YU SHYF .ﬂgﬁtaﬁg frop{relypn; 6 the Reripsic 1akler apeon more
cortboufiE f G RrASE Snells Frbﬁld@'&'émﬁ ¢ Sxithd p &ﬁw%blé hﬁ\tm xtures
des the crude product, wherein the cru
theresf;anticqutiralling xdmla@mgtcoﬂditlolﬁs alnhl thoat ﬂlﬁ]crmﬁmrodltw hasr au?ﬂAN of at

mopiie A Bed N Bhiesr e 6 Sop@inTAR s 58 fkmyBeE by A TR Method

DeePNprises: (a) one or nore netals from Colum 6 of the
Peri odi ¢ Tabl e, one or nore conpounds of one or nore
met ahcsmfvsammn@ésqmﬂmesﬁ methed PE pfasiriag Taide, preduct, comprising:

m xtures
corfistpls e dFeRh o Pryble FRL oA E NG Eorb B pstoces
the@fuderprRoduict, WfegeiMteddradef producee anquid thigiurd 125 Pe:ranad)l 1c01 MPa,
Tabl e, or m xtures thereof, and wherein a nol ar

the srudefeed hagineuhANKS ahieast|0-3 s defermingshpy, ks 11 Mqﬂwd IP@64| and at
leadt oBQ%?ﬁw cﬁ&?ﬁc X ?H)]’xtgest ﬁﬁg%ng %pHo% gf&%tf?cﬁg?i‘)g&r{}ﬂﬁl of the Perlodlc

conditions crude pro
Table,stne 90 Shooé cdrhmu“ﬁé&\bﬁcﬁnet drenare uobealf &enh, Colhmne of tHeAPbrlcﬁhc

s determn ASTM Met hod D664 The | ventio
Tale oy reigares ieroanc BPoAURPHyMEals e L‘i S e Perfodic

TaBlOBAE 0% hdge cRpURAS b \éhePorGhdtd 8 oMy @&ufﬁﬂq 0QF thPPetiodic
catal ysts to produce a total product that i|ncludes the

Talde,od eniptuochiibereofnhat Whﬂemlwnohu tsiomf detalcColumnd Ol metall td total

ol by if R rdie T 71 0 i Gonifind CoififeangEPndtftp on har

the féam@r;jr@ddéghas(aarm Jflat flostCRAbYGE T AN 6f fhk lchldeGaddahstein TAN
havi ng, per@% amof first catalyst, fromO0.0001 to

is ag detgramadby S5 TM Metend eG4 netals from Col umm 6 of the
Per I
e RS AR PR BOSEIRAURE o3y 8ol s
corasting Ia@hided’éem‘&ithl bne or modexatalyass tb pesdnoé a taalcbrodyct ehat includes
second catal yst, the econd catal yst having, per gram
the gude e t aeteriyy the cruge pradict 1 lw@%reﬁ%oﬁ@ne% 101 MPa,
the TRIGR FORS vl d @Mawéast@ Dland bR Rk %Hr?czi'fﬁ%t? cofiPiising: (a)
or nore conpounds of one or nmore netals froni Co
a ﬁr.a‘t cathiystPaeifod catalimbhaeing pecglant @dirscatatysgHtonod. Oﬁﬁt 51 O 06

{ th ; tr.al I t
Eraf B e SRR AT ™ TG (L i SHOLE TR AMTRTBE ot
comiRstind986efor e %M@frow&l@m @%fﬁlﬁ:eldeno\aﬁera@ﬂ@ cditNated as
as determ ned by ASTM Met hod D664. The invention al so
wel;ghm/f rdetsl, ar mattaley Srerapdgnd<b 4 sasond ey ststha gecopé)caf@ky@t having,
per (%r]aén 8F senchsecat%lX%togtm O?b ﬁggﬁaénsoérf %T;geeorEﬁérlegﬁqetgl]s } 1om &)lumn 6 of

the @etiodio Tablef odd® nige icotlibeuntisbf Bne O mBieXxhethle Srohh€bR BTN 6 of the
p ch) a support material having a theta al um na content
€I,

iqTahle galculpted agmpight of mekbios nikiresiiberpels arg eantiofling
con%éég;ﬂgﬁlmdm&%r al thaf’&le ‘éﬁ{d% RSV T‘AL(I %Y aPnbl'des bAfle TAN of
an erelnt ys Kas a pore ‘si
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 posns39eh al so provi des a catal yst conpositi OPCT/US2004/042653
conprising: (a) one or nore netals from Colum 6 of
hatifiga Betd aitininakahieat oftadeast 0. ngraen Cfth&y ARigiAA p&afof support
nmore nmetals from Col ;ir}g 6, of the Periodic Table, or

mafgrigl, 35 deteimBed BY X-rapdi acé’t‘j’ﬁp%ﬂdt whegeigthasatalystibag a gore size

dlsﬁ tign HithH Rédi nP&r?@ﬁangterq}f a I%§§tt23@/5} agﬁ fﬁgd 529%"’1'[[3\4

um na per gra support material, erm y

Mexhoddy42ﬁ2ffract| on; and wherein the cat aI yst has a pore
[ distribution with a di an por.e di aneter

Si zi. gle gat) at

| eadhe BYENUEN k%0 RRYIEFH FUYYHFOREPRINRRL 1GPTBIERE) Offyr more
metdVR&hI(Qlurfh $Qf OMrdag: "Pab‘l?@bﬁé ¥ o fIBRRDUh L '0pe Or more

conprising: (a) one or nore netals from Col um of
metahetren Gabathn 6 P theleriodis Tablayor mixturep chenets; (&) a@nmaomtrmatenal

s.fro I 5 the Periodic.Table
hayiRE § R RisoLcOFefin oot 62 el T bR Gy 5% SagrR OF support
matfial, @§ daemn&pmasaumydalfﬁéct@nea@rwmélﬁ theeaad]$stha®pore size
Col umm of the Periodic Table, or xtures thereof;

disfripptign %tb@dn?dlm@ﬁ idimeieraif atyleast2A8 i aadetammincd bnASTM

Me‘ﬁ(od%dt ggast 0.1 granms of theta alumina per gram of .
support material, as determ ned by x-ray diffraction;
andThé@veition e wavidby s tathigs oanmomeosicmlpdxisﬁxtgr (ab ohé Gmore

di an ore dj of at | east 230 A
me&?& Q?rﬁqqr@ wa’r%%& 9BOOT MAKE GOMPIHRISH Oélpgb more
me&ﬁ@fféxﬁ%llﬁnﬂg@% BrioRIcOE. BFe 8r mBleahtils fro?x?@@fdnﬁi §'9f the

combi ning a support with oné or nmore netals to forma

Persadpp®atil¢, mat ar mor campqundh ef @ierprtnhae sngtgdo fromcCatpmin e the

t het | um na an nor e, of the netal .
perieii Fri g mnerd Rrrge (RauiPasH Paisrabdiiie sgie slyina content
of &18¢dsO0li %raﬁ@sbéﬁhet@ ARinfha P& Rarh @mﬁgﬁﬂﬁnﬁénﬁ% dferiided by x-ray

metals from Col um of the Periodic Table, or

diffrpotionr &l wiseiadhe caﬁ@mt heg @a@reﬁgzetdﬁrlbtn@mw@ yiedian pore
. r t | east 400
d‘aﬁ%f%? !(1]1/1 E %’%m %%:1 %3} ﬁd%jggm%#ﬁﬁg € 8‘cz?:‘at al yst has

a p@h@m&emﬁ)ndilﬁi proidés Dmetbiot bf prodacinga cpalyst, dompHsias:

of. at least 230 A as determ ned by ASTM Met hod D4282.
conyhiging HALARTH WithI08s OpReYs Rekalsdo #mqu@w{% JBiXfHgeavherein the

sup%g}rt %e@hsﬁsqﬂéfp Lluflifg and 85@’6%!}‘:%13 o? lfé‘rﬂ@tgfs co}’Mphgﬂg ?)gf ﬁf more

form’a support m xt ure
metalsefrau fjodurtn 6 ofrprel Feeisdichiebie, aheion mare cam}boomrB afroneor more

0 he t al Sin e or.nore
e ot CHTASR™ D E HRGeFBtHe T opiF PR UGS B spir ot B Mheta
aluﬁﬁnaoéﬂlﬁp&{/nfépdl iRkt téﬁlﬁé’?‘aﬁ% S| [Gsfootaae aﬁ)@ fdr E‘ﬁ’ﬂ@he
ble, or mxtures thereof; heat treating th heta

catdlysmwhqemub@gml)yﬁétaaa pafexsiasrdisteibutont witipe rrmlwnepomf diameter of at

40 | yst, wherein the
lea%gsgrﬁy%? 8?{ 9‘8“8%( é%@‘%@/ﬂ:mogﬁ?m“ on with a nedian
porEh&ina&ﬁtoaralsafprahdbse@ﬁltethaaQfﬁsodaangi@tc@tamsne@imEMSIegSTM
Met hod D4282. The invention also provides a nethod of

comphipig@isHprat with@ae pr wascnetalsderfrmsd sipport/metal mixture, wherein the

support comprises theta alumina, and one or more of the metals comprising one or more

metals from Column 6 of the Periodic Table, one or more compounds of one or more
metals from Column 6 of the Periodic Table, or mixtures thereof; heat treating the theta

alumina support/metal mixture at a temperature of at least 400 °C; and forming the
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contacting a crude feed wth one or nore catal ysts to
produce a total product that includes the crude
wWEe@dne93s wherei n the crude product is a |iqui BCTUK1004/@42653
at 25 0C and 0.101 MPa, the crude feed having a TAN of
catalystl ehereinh@ catalyst lea atpoonezedistribeticratvith yshalidrapdre diameter of at

iz di stributi t an pore dianeter of
lealt; 73 A6 dgigppmined EL‘ A&@ﬂé&ﬁtﬁ%‘gDWAsm Met hod D4282,
andThgveaicd ASS pd e nleliRdIRAHRodLAS addxﬁderprbalﬁdt %mpnsmg

conprising theta alum na and one or nore netals from
congadtingd ogu fecchwth@rle oumoreeatsl gsts @rmzoduce adotel m@mmlmﬂsncludes

theQkyRSodfor WeFei B ad AR ATl bt R B A E1 01 up

theG@iid t’éédDEtﬁlll’igJ@mANkﬁ’fat 1dast 023, @apt @ W the@sal tsTHNi Y a Bdre size
most 90% of the TAN of the crude feed, wherein TAN i s

distgibugien sithi arfé@ﬂlwypqxsﬂm%%rm @t ;o884 80 Phas detgrmined Ay AISIY
SIS, L 0 BIAIE L 08 CEI B i g i
andcarieadrysdrs metals fremmfﬁamncﬁmfaﬁe Berivydils Dglde) ome bF awré compounds of

d t du N th
ond SRR metal B8] GORAE GFLHE Do ee Lol peor iRiges GigPS: e o
con'#ou%?g &Qta%ﬂgg QOJd@&odyF’a@h @ha@the wfa@ ptGRE: DR TN 3AN08T90% of

[ east 0.37 the crude ed havi ng an oxygen content
theoifAI‘dtof tleasmde(feém @dnegmlaiféd‘bfs asxlytgrmmp@ by g\rSé[rhvrI Metloodlde64.
and at | east e of e .cat sts ore .
Si soneaEn A RO OuREre Bemedoh i rbRa bt Gfpising
cort@ADE aQPudd fe@bwHRbAE b1 MBEE AVl NBIN thepleashcD4RS KKldr@EéTh source to

controlling contacting conditions to reduce TAN such
prodhes a toted peedugiethptripelydes the srude praduets wheretrpthe coglggpsgduchis a
i Rfurd %A d BApANHe LOGE BTG RotOAER aflast 03, the

crude w}:el haviag 4 oxhgeh o@ﬂte@wm mea@om 0@)1t grafns af oxygh p8Oafof crude
t he oxgaen cont ent of the. crude feed, wherein TAN is
feedsandeat Leapti ane @1 Hip CABTYNVIAVINGR 56 2ize distiuuipp avithcaomedian pore

dia}q%te?%f deE&E gb e Qs Qé{ﬁx%ﬁﬁé\ﬂ Mekﬁgﬁ/l FRERd ﬂ'&%ggé}}éf%bg'tﬂt?{ng

SO provides a net producing a cru
corcantipgicendigonsctomeducte iTAGN suchrtbad ¢hd @ede protlict baga A Noff & most

t t,ot al duct 't | udes
o0t TAR S it e rimitns O L et i otpomine
coibauinds @u&tthaa%@&ua@gm@u&%s MPaxydeh %oﬂtEMQﬁ at %@lt 9UBY bi'the

a TAN of at least 0.1, and at Ieast one of the
oxXYggn &plytsntsafhlamrn@e fepé,rwlgqramT@fN teasaletesmined by |ASESY! Metbod D664, .
nor. e 0 | 6 of the
nofiiRn Pl i as doyTRl fed TR RS Pr @R abET © OF Mhe

met arhémfvemmnqmédmwae@é meth®d BE pioddtigg hablde prédice kbapsing:
as weight of netal, or mxtures thereof; and

conggsiting gicridsdeechwith one pigmersratalyssvie paqree f fatel Rrodycg thagiincludes

[ r
the e Ao RE heldih A crifte dloffuck R Ry b @RAR 2550 b P MPa,
thetcheleTédd lm‘vntgheTANLt[fett feastd). 1,\ahé neleast GANoT the astalysts having, per
det er m ned STM Met ho D664 The i nventi gn
gragy ofvqatpbist 4t trast ﬁ)o%o lograngs eg PBF RMATCmeials 15%&9 0’6 of the
Pex‘?&ﬂcp‘[’rblﬁé e of %‘i@&&dxﬁ&n@s &f &{%%r n%é‘-g rﬁ@'tél@fr&ﬂfccﬁﬁmﬂ‘aro? the
catal yst’s in the presence of rogen source
Peqmdndma:lﬂe aalcolasld gsrveaighe tof trivsal, ormmbcumessthdzrhef andmkmtrolhng
wher ei n .t he crg%% roduct

pro IS,
co actmg condltlons such that a liqui y space veloclty in a contacting zone is over
10 h™!, and the crude product has a TAN of at most 90% of the TAN of the crude feed,

wherein TAN is as determined by ASTM Method D664.
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liquid m xture at 25 0C and 0.101 MPa, the crude feed
having a TAN of at least 0.1, the crude feed having a
wagnbosms39dnt ent of at | east 0.0001 granms of subPEDUSPO#/042653
gram of crude feed, and at |east one of the catal ysts
conphé mvngticomsmpromdpea nethaldo fipratneBglasmdebprofludt hemprising:

Periodic T or _nore. conpounds _of on
corfgiinge Frdace Mg ShmoR T GPE reSaed oF  pyardger source to
prodiu¥d Alfodd prdtRicEMht indlideCtBO thudk pdiicC WheRSH iHeQrude product is a
conditions such that, during contacting, the crude

hqmé@@xm @tk?ésTnaﬂdébmlah/Iwa@ eryen fesd haviosladAl of paleast 0d, the

crudQ eglhttavﬁg% ‘ﬁlfﬁlepogﬁ%tt oP %} lgeIst b@gof/ éx{'églglotf %SI%rdp%E érrll%a of crude

feeﬂparrel at toabtactiei of ghezaarb std &nqxfsingldﬂe ok mdrl meceﬂyﬁemmcﬂdmﬁté of the
havi ng a TAN of at nmpbst 90% of the TAN of the crude

Periodigi Ta Tglaﬁ,oonﬂ% mMOre, eRMPRUds 6F Oeari gre el fiom eolymefyofghe

PRt 1050 bl ROyl AR oy,

corgadtingy the ontde ited \pitass delenhr hgd*oggn att%TsMeMetl hmtd tdhbebit phase

The. in i 0 rovi des a et hod of ducing a
senbiigh Ob Bt e etniEtnd iRt g aofiedaioey' aSne or more
cotthdithg @BResqs oV 19 AR c‘x‘§de5prb&hcft H&wﬁé YA 6 :S’cfm@st 90% of the

gaseous hydrogen source to produce a total product

TANheft the n@ldgm aitskthe ernde ppodyduyingsheiar nontens of 70dg0% of the
d t. t 25
sullr GRS 4ok il BT A s el Ml ARV Rod o6,

and§ulfhe chraedt is MdtmlmmyaAsTMM%ﬂlI@ﬂ$4lz9dr ogen at a
selected rate to inhibit Fhase separation of the crude

f eedhWFHEPICRIR RIYidesThethod b prasiciag derisleaypdies camprising:
cor{@cttlﬂgq c%de%@cp%ﬁg %gef‘ grefgl{)%dcteaha?%sg% WGhe w%%ﬂ% ﬁﬂl g%eous lgldrogen

contacting a cru 'esen
sownfe mmeod)rce aostel radadt yist: mchmleprhadmmﬁ modwat,alhepeio dheodrude

t.hat. i des the ¢ wherein the cru
pr Pﬁdaeﬂ hig mixpuyre, g e Hfa&ﬁi gg‘ ]aM&’QSa‘IS‘GOQHSI liyg f@&taﬁm conditions
suc"ﬁriﬁiat GRNENQ fee@ A FRAPBRhED th GIH3 qﬂyﬁfo%@ﬁ' atsé"é\eﬁkcwa%tetta hhibit

crude feed I's contacted wt drogen at a
phdsyd¢m@mnmﬁtt}m«eudmﬁ¢dd thirarg mmmthen at a second

t t.h t t ake . .
o naPe TS GPF L A RBtoHR piadiSbe @SR D Rt Brisine:
cordidtiak ceaideéd @ith haddgdein thy PreSGRB P BhdHEm bR ctaﬁﬁysfsl tb pkoduce
hydr ogen uptake condition is controlled to inhibit

a teahpipdhst Bipt mcludegiide cag prestust, “fhemme cradetpeduct isgrhiquid
mlgﬁféra?§§ |°e%n9 %C}%Wl\;h’g an%nc% Rgﬁ &?&g@%’gg%of‘é ?\?Ch(ﬁfxat the crude

ude product change IVE t0

feetl Reeconespaoitty ey dvogencit arﬁDStexyﬂfo(gBﬁ Uptabéccﬁfdlttdﬁand fihisheat a second
feed. The invention _al so provides a nethod of

hydspesrmuniakg candifigphe fiesy bxdrog%%ﬁﬂies@ﬁ@ltwe bring dlififgrgntrom the
secsﬁdjggdré?&%g\fél&r&ogﬁvl\iggf? rw%%?hﬁ%?eh%ia%e% R flrkt" Jﬁrhmgen uptake

r by contacting at a Seco
cortdartmas advntradlet oo pﬂldﬂuhﬁralae bbb atudp fexd!ictal productinng tunelsm

t he, cru r.od , Wherein the ¢ product is
deqr?aamgd)efﬂ“kf Srandy mﬂ; M BEoPerlien el fk%»arud@ WéO@chﬂ@Pg%hy at most
90%a¥lhfret B HANsRCdE oh@aiShol@- plopedtied T oY &rRdd 108

contacting conditions such that the first contacting
t enpke mventeon; Asogirovidess method Gf pwdecing harmdelpeodst epaprising:

o SRR o R S R B

corftREielg 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@emdnely3s conpri sing: contacting a crude feed PET/OSNE042653

or nore catalysts to produce a total product that
feed haolingla$ Aihef znﬂe:nsleo ﬁrmﬂwhtrol\hhg centactingeconditidas prohdhet tthe first

is.aliquid mxt 5—1@8? ndOlOl MPa, the crude
confacipe HARACHES iaileast S47C iR the siapad pifaeingdggperature, and
the @ﬁl\db ReodRcBidsfalF A Q)'f'ﬁ?rﬁbst@fO"/éiltel'c{tﬁ/@% tHe- 1000 b HeaMBdeOked,

sul far per gram of crude feed, and at |east one of tHhe

Wh@améﬁ.yﬁusammmlmdrtg ASEMMethod D668t al s f r om Col urm 6
he. PerJ odi c Tabl.e, nt‘ﬁ? mor.e corrpp)glnds%qo £9
B SO IS OB AMATRR Of ROdBRFE B aide prasiit, Cgmphising

confﬂciﬁhglﬁ efude feddewith o6k eRtchal stsﬁg pEsit &g tdtﬁlQbroduct that includes
conditions such that the cru product has TAN of at

the gyle poBich Wherein thagrusie nrqafélct:rsl?délmdawturara@ 25 He aad 0d81 MPa,
f 0
the @I[u%? lflge:d ?ﬁltgﬁdeﬁ%#] S élt frégﬁgj)efni {rg{eﬂfeﬁﬁ%{%@ é g&lﬁﬁ C%H‘Jefltu(gf at
leasi ©1080 H‘gf}mﬂ; dRsuGTr iednh oflcriB6 feed pand a$ Labtlne ©f fHeasatal ysss
as. determ ned by ASTM Met hod DétL294. The .invention al so

COMYHNERNS OF Mpe HistRloiom Cdian A9 éhecl?qa@élcp%& gpe or more

confRIRlc 3 R or SR AEkL o GUHE 6 R B, Mol MR o BR¥ fies
therepfjded porachliedg contretieg nortdmorrsrsudethpr tbdwntdeipsodauct hayu TAN of at

mog] S e TAT eiibe 3hide Teepandheiof Budorps g T bt angs 70-

130805t @B kulr Rhtent bBAS Erude tee@l @H&e&fTANSé QéJ&té}ﬁﬁnéH l&}/ﬂAgf M
crude feed, and at | east one of the catal ysts

MethodhrG64i mgi sotar mntmnseasmeallngleﬂmmw Uviethed BH29he
Per’h?edlln}c/:en %pllaoﬁo d)cr)g\%ge S&m n?tﬁgd gf gg 2}. prod%rct na{iSrising'

confickhgl b efude Mesdewith omét rﬁ@’etc&l@lylstsﬂ@ pfdalnt@@ tdtzﬂ@product that mcludes ,
conditions such that the crude product has a TAN o

the gide PoBbic Whesn tharuste predictisadiduidméxturersd 257 aad 0. o,
the @fu‘&g gé:etd lﬁ@ aa TAR 'oq‘l%{ﬁle&sq Bt iHe c%cge?t%ed %ﬁ&}{@eg Fes¥ ?_ X\Rptent of at .
res

ue con ent of e crude fee rein
leasa . ldgams ot restub per/gsdin] ofletude dedds 6] atderdt oresofdhecaapstent

i s.as determ ned ASTM. Met ho 07..T i nventi on
cona?rwgpqnsﬂr guge alef?&y frorg (pturpgp g&g&%ﬁfgﬂlgd&ﬂ%& , BROALRPTE
A4 St 01 'or G AfetdldBord CIIUAR 6otk PUr{ORIcONB1Obr m&ﬁres
cat alysts to produce a total product that i ncl udes t he

therepfidad porgrhliong contrstieg pondieonsrsuctethpt thd wowde ipsodact hagai BAN of at

mo i pe e ol 850 Fect bet R e RBbh T FEe S 0P ro-

130906t BB testfue@bnlefBsH thderbdg FeRABandf whékn TN W@fﬂe&frmﬁfed%
feed, and at |east one of the catal ysts conprisin

ASEM Misthed 6641 andregidvacsintanh ises gietermancpdy At M Meihe D5307
ggﬁr}%’e mgé’ ﬁn%ﬁ%gwgés %e@&gpgﬁrog{r?&ﬁ% 5’?&%@ ({C%Jgtmcoqlprlsmg

erio Xture

con&iting 8 Biude lfitddngitic o @ahdre garabegitd padacsal Qiﬂaltph@iuct fhn&t includes
crude product has a TAN of atmost . 90% of the T

the cryde prqduet, Pdsesin the srude preayst S@diauidmexturegieey c%ﬁ%?rtlobMPa
the \%ﬁxd@ %%rc]f)m ineer ME3rGPREE DL, He drikfe t%%d"ﬁé{/{r %%&G'\(Z%égﬁ of at

content Is as determ ne
leadD®30gtams of VGO per gram of crude feed, and at least one of the catalysts

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

thereof; and controlling contacting conditions such that the crude product has a TAN of at
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The invention al so provides a nethod of producing a
crude product, conprising: contacting a crude feed
WOWRa0k/063985 or nore catal ysts to produce a t ot al PET/O82004/042653
that includes the crude product, wherein the crude
mopi9asi6f the T AN bf thdicehideifadd) the cailideZirodict aada U GI®doria of 70-130%
t he crude feed havin TAN of .at | east 0.3, and at
of thg YGO gopdengrol theecrudg %F@:@pe wheredm V&I seitentig as desgrpipadRy
ASEVPNRBRIAID YN one or nore nmetals from Coluim 6 of the
Periodi c Tabl e, one or nore conpounds of one or nore
met @hsinfemion@doupmvi@end methed BE proddeiog aablde, product, comprising:

m xt ures ereof to produce,a catal yst precursor; and
corfast il agridsdecih gt obpSireaiiiy Piridiie aRytprpte el etudes
thelcRudeMBodicE SRS Be PR NRHANER i Bl HixtaRMHt25REREd 0.101 MPa,

conpounds ‘at a tenperature bel ow 500 0C, and

the conlerfedd havipgcohANodfiah tpastdhiianil ehlsast woe of thatcatalystsds olteinable
product has a TAN of at nost 90% of ~t.he T f,t he,.

by Rp B £ ordr O Ol e el BB G YlEn § St Bl Table

ondWrQAlbIe icHpBurtds Wi On® b OsIU R met& T Eblifhin € 6Nthd Peiibdic Table, or
crude feed with one or nore catgl@yst s to produce a

mixteiea theprobdaprodusae cpabystirieeursgieand fgeraing thriertalystipideating the
cor) 5 gieefSr B BEVERIR o obt A ruMbe L RuBhing R Ap B ot
terdpeasire bAlooS00C; 3id SoGl i @nek)ing thelitensadack detthe crude
havi ng an_ AP] gravi of | east 10 ngd at | east one
progrctigga d Adhplatimost 8{%&%@% Hr?z the cruds ée tals from
Col yininQeRfontdh® rtgglllﬁgsd;% fethdl |o|?8rongﬂangﬁ AR pr&RiE g?@lﬂﬁsing:

of one or nore rom Co 6 of the Perio
confaiihg a corderfeed: witle sn¢ dremersfcatalysts to pnaduot b itatgl proditcatiat imgludes

e SRR RBE e WS d By 5 B BB 28 DT e
the ChidGeddapdimta VdedBitP 6f atdbdt 1 MEStG 998 oY @duer), fir\crit feéd
APl gravity of 70-130% of the API égr avity of the crude

havirgean ARhetewity\ofigtileagt Hyiang af lgash onelet he aptabvatss9mpBTiNg one or

Ve ' Lty .8 .as. det ' A
ol SRR BRER AoV IO ThRe st RETLOEH NS SETM or e
mefalsOfibia iCoduran 6 ot RekiodicCllableG Onpixteics ghercdfind €bhtelling

crude feed with one or nore catalysts to produce g .
contagtigg condiensisusinthat ths crusdgdgodughasiadeeopitnafit atanest 90%

. . I .

of PSSO MAME it UMMy AP AT sy
of T-130% nflthe P Ignavigrofninr @udafead ysheseio sl graiitygs aadetermined by

AsEEFHstird SRRt GRS HrSrtineL oy ReTag Mo D3P,
addyfd AvattionaiRl ﬁfé&ideé’ﬁ‘ﬁléﬁnhﬂ ogﬁx%dﬁéﬂé hicARRlpréRicBle¥@brising:

conprises one or nore Co met al S, one Oor nore .
contashipg awdirledéedowich one pronereCatalysts t6 prasiugs & totadrproduct that includes

conbi nati ons thereof:, and,control ling.con tN
the GBI oubisE Dt PR 4IOURED el it R ROL 35 "G grrog e,
the ¥RRle fP RV ngt ATEANAN abfeadtitel, ahdldR dne@E movhedtayfis dMiprising: at
as determ ned by ASTM Met hod D664. The invention al so

leagi0p¢ Fafalysteeompristig venadivis denel aignere epmpeunds @ viaadium, or mixtures

e . : ) . o
SRR 34 B8 SATLAERAL S HOSER M PR or
Colufndemptalitlogd or mbrcoimpotiid of btieler pbRATE timn$ Methisper d

m xture at 25 0C and 0.101 MPa, .
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 least 0.1 ;
generati ng hydrogen during the contacting; and

W@ eosn6eddBs ng contacting conditions such that tPeT/Us200€042653
product has a TAN of at nost 90% of the TAN of the
cr u@the frvexntjonvdisgr wowidEAdNmiethod ©f gatdacing medudeyprd&iih] comprising:
Met hod D664, The invention also tI%rov' des a

t hod of .
coniaasilg i Rifefeed Vil OBF SIS Cobiacy Damce adalaLpRig tspt includes

theCrit&rbBRE Whekdin @freecr@ae profgct $d ByE bhixfufe ATBHECHID.101 MPa,
total product that includes the crude product, wherein

and the cordg desddras dUAN iof atdeast QUi generatingrhydetger gudq tecontacting;

anchech ol Yoplap Ens{o R ionS o B P o d oy B T o at most
90%TAH TAN 1 GldTRES, WIRFIAURAS isHs détmmetied By A8TM Method

m xtures thereof; and controll i ng contacting
D66bndi ti ons such that a contact i ng tenperature is at

oot D BUBIO Y VoK £ FRERARERMEL R RO, fpnprsine:
corsctidg taeiuderfeet] With Ahd bt iMbtehvachl Y6 prddie lanstanprodirct #as includes
provi des a net hod of wger oduci ng a crude product

the&@eéﬁrnrgql%@ -Whegi Hhe Grids Rrodntéfe? Hetd "k Hre &rané&rl&l MPa,
the%é] Rl s %ﬁ%é’fﬂ% agtq; Rlan aPQHﬁgnE Beth cgﬁl}‘é%ec%mpnsmg

e Ccru oduct erein the cru pro duet s
varladopm, dnerox merecanpdbd 06 wnadiOm] odmhPares tHeeeoé,ramd@oﬁtwldng
havi ng a,.TAN of least 0.1 nd at
condiing fefitetseh Bong SoreitelimPareRo ahbre 2B0SEoDE erude
prodlictag aChAN‘bf é?tfméﬁt BYUr F3hd NENES the BLAY FedH NOhReildAAN is as

conpri sin drogen source during contactlng, t he
detgaeinéd byAl @i\’h @dd in a direction that is counter
eflowofth rud ntro
ot BE R Pk € el OFbE pRARL S8R Rlesh st compgsine:

- corRactifl a@kudet feeD®ith 988 Omotechiatalydls ofprédice arotdleprb@@d that includes

wherein TAN i s as determ ned, by ASTM Met hod D664 The

~thejoNdeRIp @It arheeeip i aredesprad %%a%@ NH¥YERALI2AG Ca?“érou]c@é MPa,

the%%éd h { TﬁNn&” at QM c?ap thg gt l%aﬁ rng Sf {5’% %gtaWs{sQo%?ismg

or nore catal ysts to produce a uct th

varadiimiaas ot hmreccrqmimupdsadﬁ,mladxmememn(tmhetheramﬂ;qarmldnhgtat gas
is.ali d mxture at 25 0C an 011 a thecude

CO@@résd%%\gY‘h@ge“psé’ijF&HP%FOIH?‘GH’@ avt% ’c“&lpr‘Nflfl

dir&Qidh 8 i9éoufler LLME HoRe &QQ@&uQé Fid8; arﬂtcohﬁ'@liﬁhg Q@ﬁa&fn tclaﬁdmons
catal ysts conprising vanadi um one or nore compounds

suchfthat ameaetidmproduct iax & hASS ot 41 arast $O%oanh thet N vod theeckiruda feed,
cat t. hayi.ng .a por ' i gt ution with a nedi an
Whﬁ%%%%ﬁdﬁ%? %ﬁlerg?ln?@s{gsﬁ%ﬁﬂgmgpoé 620 ntrolling

CONTRE VBt chodMsH (irbeidss $mhethotl fa,abrddhemgwﬁﬁie@ﬁ&ﬂwc tcohh gﬁsmg
a total Ni/V/Fe content of at npbst 90% of the N /V/
contentima ptcreste feetbwith gaeor merg, catghwstsdp proguce/a petalguaduchthat micludes
t |
the%?%&g:?p JSJI%%%{%@X Jéﬂ&%ﬁ%é@@c? hsé.c'r:'l; fid deu}erh‘{2§ F%ﬂd% 109 MPa,

theepwterfead ying; pert @ramiofigriale deddd e tdtaladh/ Wike hoﬁlﬂﬁt aitat heast®.00002
catal ysts to produce a total pr oduct that includes t he
gragsuddeast eRARiithe gaialyes rompIsiRg Yanadivpy gt P mereLommgunds of

var Bl of nftktufed tlQe?e&f”Q]thé Q%,}awﬁﬁa cdthl gt%%{nlg%%r@glzé &Stribution

cat a ysts conpri si ng vanadl um one " or nore corrpoun S
withfa wedi@dparerdiaateter 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,
wor@sos39®r e al kal i ne-earth netal salts of onePOT/URIN®042653
organi c acids, or mxtures thereof, and the crude feed
havThginvpetiongalsmprovides a dEt]'fOG@(ﬂ pralutimgal cmcter;tredmict orfompnsmg
al kali ne . an al kal in rth nmet
COIE{IlCtlélgg'léiﬁl[Kieagg%q gpe gr mP%ea alytoiedne (?Lﬁpél Fgrﬁauct that mcludes
the PR Rbduch gvﬁ‘e?ah A dridde Sreaattid PRGuid %iatukmtzsto'@earfawﬁﬁ MPa,
product has a total content of alkali netal, and
at ledsk ah¢ pfthe gatelysinepmprising vanediuratcak os slors cohpamganf ganadium, or

mi 3t SheRn ne TR £ o R e Bk s i i Roe or more
orgafic@8idsorelt® nforé dikalieeehrthwhetedals 0ot mérk odddndd Acids, or
- metal, and alkaline-earth netal, in netal salts of

ml?@ﬂ@érﬁheéﬂﬁc@@sth? erude fosel iariag, iy graTef wude fed o otal gontepieof
alklaln K%'E‘at 1 aﬂla%ge—gw ln‘é?a? ?n{E‘?Jl e & orgﬁém?cd%’l:%%& e}%EtLthOOOI
'S ng: acting a crude Tee mn one

graﬁfs amd @n&@llﬁﬂgyﬁh&cﬁil@g wnddme swchttbitahe grodel pﬂ)tluttl”}ﬁk a total content

i ncludes the cr ude roduct, wherein thfe crude . uct o
of frlgalamietag God alalinge lhmet@s i the pdalsalinal qupanic agi s e i deest 90%
of thE ROnEA TS Mt AN En e{lkﬂﬁ{eeea?thlﬁ?étél,l &Fl Sl B{Sorg&nlgﬁads in

Oof nore organic acl one or nore al i ne-ear
thervpide! fesh Mtherend cament @f alivoli enetel grandli atk adioe-etarth oretal] iv tmatd salts of

orgp g0 3 S RS BFVRIRAT SRt o and

al kahé BREAEII ISR r@lndeé AmEiodlof pAIduEInfa c@lﬁc&é}i}b@uc@%ﬂﬁmsmg
of at least 0.0 1 grans, and at | east one of

comwag;awelfa%d wgh ANpOr WOk cz@lxﬁtSsttomr@mcﬁ artota) mrhd@pt that includes
the' % G epr?cﬂf& esl?elregg@: & (?%pergii ct?nﬁgae 1iddid Wi tu tt2g @a%d'?)’ lhOl MPa, ..

er O pores Tn t

- theQ@LEc& ¢z Conibrising didtor abré akal ghedal RAIECOfBINA L rdke ngnlnb Acids, one

45 A of the nedi an pore dianeter, wherein pore siz

or gpesralkabingiearth mstal salteaf ONEOR BT LY EALT RF B @axmwbereof the
t
eroP SRR et PRa B0 LA LRPERMCROLAHEI A ard Pl
eartt ketlal, mememﬂ tditsrof bedanici acidyef at lesal0t0O00f grngamdcatdeastsne of the
nmost 90% of ..t he content of . alkali. nmetal, and

Cat%l‘P/RtaLP%g aaPEeriaret %{Pg“t? ‘i‘i@i 3 medianporey laIB‘FtﬁéHﬁ graggs fjam 90 A
to 240 A h@ltl? hiAeRst B@‘%d)f NS FaE hiimBAY %Fes@xfl 1! godd dizd@ik@bution having

and al kalineearth netal, in nmetal salts of organic
a pasidiaméter wishiddbek of ﬂnedrldd}anmmmmmmlmr@n pare streedistribution is

o QORI ARESH e 1ERRP A 03 Phe B e d b

the%udwr@d&ah@l ¥totad cdReMoPdIkaR neetdl 04l allpilidgeafth hiddd], in metal salts
i ncl udes the crude product, wherein the crude product

of grganic peidaipatimost 89°% %ﬁh%n@et ahalkdi metal, ppd alkalee-earthgactal, in
me a? seﬁtsl'b?\ég@gic ﬁ‘fd’s &El‘?egarg% O%EZ‘&J q’?lggegg gom%ﬂ é)?taﬁJahElbét%{égﬁoﬁlkahne-

eartmﬁetaaﬁrafny&l Sal’@Y of@ni doilsés & dotertifddrbyoAS TMedhbt DA 318.
nmedi_ an  pore dianeter in a ran%e from90 A to 180 A
wi t RhainveRtipnalsomppides hmethod AF prodeiag agrugsareduct. sprgrising:

corﬁ%‘tﬁgo { e%ectf {yitfi’ Yhd anmbl% dafbgys?s 8Pk V\ﬁdugé QWEIE&OQM& HabPincludes

I'an pore diangeter, ereln por
thecins:terprmuct ovhelresn e aedegproduce o aolqu&m\mwm dd 04338:0 101 MPa,

and. c rolling contactin condltl suc
the 2pigiecont MRURS: PRATaR of Gride Trach G NAEBROMSH St eigi0.00002
gra%@ Y8R at 138t Me/ oY iifeCoa®i ERdvif a f)(h'@ sk WEkE i R H wiM¥EeMediBn pore

V/ Fe content 1s as” determ ned
dlameter in a range from 90 A to 180 A, with at least 60% of the total number of pores in

12
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by ASTM Met hod D5708. The invention al so provides a
nmet hod of producing a crude product, conprising:

W@ osacivBnNg a crude feed with one or nore cat ab@BEUS2000042653
produce a total product that includes the crude

th@ped gizk disstiigutiinrhating agovsdiamerdwithin 45 A dfitighedinn ydrérdéameter,

at 25 0C. and 0, 101 MPa, the crud avjn t ot al
whessin ate e (gﬁtRlQPﬁloqféta%ufi%temé‘HB‘{ By §§tr$ﬁ8(1 E*zm P32 apcscontrolling
cohfaclity @AndﬁﬁJnE §u&fth5lrt9@‘&’uﬁe gﬁidg& a6 abtal REY VFeOcongpéf at most

grans per gram of crude | east one
90¢avtithy M/ /Ravomentaf p‘@r@uciﬂ feed, atetain DUtV/Be Comttl’rt imas determined

j r i ter of at |east 180 A, as deterni ned
bﬁggiﬁgxﬁ%ﬁgpgangZSZ and the catal yst having the pore
Si zerydi 1§¢'ern't1@H hise gr&mea 2l fétA8d ONRoBiciAPDA BrulB bA)daict E&Hbrlslng
Colum 6 of the Periodic Table, one or nore conpound
coofactm@a grrudﬁﬁaeé wrﬁt erleprimaseregalysito proghce hiotaderddy téiat includes
r eof nd con L1in
toe R prediel Wit he R B8 U RER bRk 3025 REREF b1 68 e,
th€ o€ ded Baviak labtal toditedk of R4l Mletedd, bn®alRalinceantBtradtals] il metal
netal salts of organic acids of at nost 90% of the
salippit aragnip peids Riatilcaseq- 9001 aaﬁan&p%ararﬁ@f &Bide feadptdpast pre the
%‘S?SI haS el t o% 31% ?ﬁﬂ} %tl?ﬁ echg? Sa‘??é‘t&%q’at lea%t 180 A, as
ereln neta I ne-ear
derinaded hynASfﬁ\“/IzMethadi D§2&I aad gmmatalm hai\ang ghegmwre size distribution

det er mi ned by AS 1 he in ion al so
COBPAINgLEC 4T W@f%’é‘a %@H&%é gthsl_’&aedlﬁv@g[?e?ne or more

coﬁ%ﬁﬁds%%ﬂe of %Y@I%Eﬂaﬁgfrcﬁn CoHAEn b B8 theWietiDdiRMEbR! o Bh8ures
catal ysts to produce a total product that includes the

thereofd endeantotling asntacengcandgians gaeh thatgbe ctude srcaiuttl lggiadotal

- coftsht o il mERL, A ARG m o int AFtaLtS Bt biiccigs of at most

0MPHEhE E%%t%f@ﬂdaﬂﬁmet&lnﬁq&ﬂkm%%aﬂh lehdl i -rR@kIt a1t 8L @kanic acids
salts of one or nore organic acids, or mxtures

in theeqradss feedyrvherdin centerfeof Btkal mesali #ngl alb@émegﬁaﬁwalcmu@@al salts
f, I d
Ofa % gfcl aﬂcécésg% ?%decrir%?%aﬁésg ll))&&S?M]I@ﬂe{hop% B ?gani c acids

of dfheligesition) aB0 Pelvidpsambsthad of ;ﬁﬁ&ﬁcn@g@cmﬂe phﬂuct comprising:
cat al ysts h?w ng.a pore size distribytion wt

copfaghingha pyrle fegd avth e asmoge ctalysts t%r@ﬁ}e\ce Hlota Qf%ir“ﬁﬁ thatgncludes
thO¥rufS g Malyet Qﬂ&e%ﬁ@@rudé@f’odh@ﬁs %é‘i‘qﬁidynﬁixtﬁ}@‘é{ @9°@alﬁ’c96 €01 MPa,
size distribution conprising one or nore netals from
th@cxiudcrﬁ:eﬁ con‘nptlheg Pa¢ poabe dllehl rectabsadts of ommorenare wpgawdaids, one
of on @4 fromCqurm 6. 0of .t he Period'ﬁ];ll:3 d
Orf%ﬂif’é ’i’e Fﬁ Fté 1R QF Y7 QT TOTE ORRAMG A5iS: R BSWERETSRG an
th€ &udé e 'E%vﬁ? qh:r Lhat of &ﬁd&fe’é@'% BlaP SdiéntRAGIKAl hkAs, and alkaline-
content of alkali” nmetal, and al kaline-earth netal, in
earthmgtals il mstabsralt@ p@angw@lc acids of fleast 008091 Gays ot leaieone of the

cafgg)( Sislehagggtaspo(g? Size dis S{Tﬁ'ﬂ)u 18% tijl a m%(ﬁ%n ore garr‘r%eéer é) a% stgﬁo A as

defe@mirRAtby{ SEIkbthodB4282, addd %e&ia&ﬂi}’slt ﬁ@wﬁ‘g’lﬁ pbrenetealistribition
nmetal salts of organic acids is as determ ned by ASTM

compriivg opr 91 mere maalsifrane fofusen Gps e flerodiadabl, o oraaerst

t
oA 03 o AR NG, coRRIPE RS GAEBEE, A
théredfahndeantiiatiingt doatactimeeandéons bechathatdie prudel pmtluctvuae hebtal

t he cfrude product is. a liquid mxture at 25 0C a
coptenpaf alfsd 1metal and alkaline-earth metal, 1n metal salts of organic a01 s 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 grans of Ni/V/Fe per gram of crude feed,
w@roosme®Bs one of the catal ysts having a pore SPEEUS2004/042653

distribution with a nmedi an pore dianeter of at | east

in B8Qrutle fel, ddtRimiohesht b alRST MeidbtanddiNfia8 dartiandial iR metal salts
cat al yst haV|ng a. pare size dlstrlbutlon conpr|5|ng

of griganip Aciflp iseasifsteamine by AdYlivsthed Bl 3ihe Peri odic
Tabirg, 1@@&1&%&5@&%%&@{@ %g}g)% o?%z cgf'.l%m%r J}Qﬁe%rggﬁﬁl comprising:

from Co of " the Peri or m xtures
coﬁthtemg(afc;rudmﬁdectwnhmb bt mgreomalyms torgodwmeditbiabpredsdtaimnat includes

t ha roduc a.tofal. N./V/IFe content
thelgpadegupuspon reib e S megud it it Bixroa s R 01 MPa,
theV@?@(fengéH M\/l%/é FRANIERE cbﬁeﬁ%f defetst v qiRd2 %Yanﬁ%WﬂV /Fe per

The invention al so provides a nethod of
grapr ofurgdenfged, at taasteongrod mmatalmimvu@ anppre sigadestritutign avith a

mefigh SProsFatint oL ndr i S efRmel Foe SYIRRST Rl apa e

cathlls}@c }ﬁlﬁfﬁ\i}%% O Si€ Histribudioh b&ﬂpﬂsﬁ@ Sidlbramére ndRal® GosNdolumn 6 of
101 the crude feed conpr|S|ng one or nore

thed?croadic Trableapnes e meregpmpqundsrofgpe er BoFRMEEsHEd £oluspr6 of the
r
Per%dlm 5[96 aclr%xglg(hg%srtﬁ%reélt? an es&{twﬁﬂl&é@n&&cﬁﬁ@ g? ljlr ti esgcél that the
cruhawdalgctahats attetal NoNYRNdontepess 4 maost 90% i teheN{T/ ¢a@, coafent of the
al kali petal, and al kaljneearth ggtal in netal salts
cruge f%ﬂg‘ah?remd&/}é@ espnight is @ determip b&AéF AhMethpd P8
one t
Tﬁé 1%@?%&l§ogﬁbglfgﬁe}f{eg%d%ff Bg{d%lc@ %ecrlgdﬁ/&ﬁﬂ%g doﬂﬂ)rxsmg
cordantmgmamadi: fogd ABNVhd/et mock data’lﬁis, togmaduche tetal prbghadt that includes

[ I Stri pn has a total,
theShdeiaduis e e udt Srgfiicives Rt Biy@ee Ap36 wddutpt Mea,
themeé@c&nﬁlﬂgam: &fmorérelkmm@mtmne lor Hﬁﬁ@orgamc acids, one

mol ybdenum conpounds, cal cul ated as wei ght of
or mrqﬂé@mm@martb el algsr afpng Iqen@tﬁ orgamd agidptar shikiupgs thereof, the
cru% %Iavm & 8%1?(':(} Ie%?,fqg% ram t‘: afldet %ﬁc&cogl a}lr%r:xlega ggtdt zﬂe Hine-
earﬁﬁhaﬂal in metitbals of @kgaﬁlcafmdsrog anlie&st 0001 @fanat atTosst oD8Hthe

of the content of alkali netal, and al kaline-earth
catphysty havipg a peregyizecdistyiButm wlgameélaadwtﬁsdlﬁmeieh ef atlepged0 A, as
f
detgxl‘?@qfcll %ﬁgg’}\? h&mst 1 4289narﬁie t%ﬂglkétafgﬁﬁlw (z)irﬁls%:ze aclltl:strél%utlon
had stoted nibédytelenum edntoyt, ASTEvhivVief batal yEl, Bof30). OGU’iegrannv &n®.B @rams of:

rovi des a ne d of rodu0|n a,c od
m@@ﬁﬁ? 1 QfYg-OF ZYE %ﬁxmﬁgman Ermands lwwf D g algrdlybdenum,
or ﬁﬂt@eyg{e?eotf%ﬂrcegﬁ@lﬁnéc&rﬁ&@ingféf)ﬁ?&mﬁﬁs dudRthak Bl dr'ﬁjcfe%)rw\ﬁ:t has a

crude product, wherein the crude product Is a
totaticrntenteofaikadisnad, andialpaligicanpaetalhia roctakkelts eﬁ@tghmv |acngs of at

t 3 an the de feed vin
mog( Wef bt e cORERT faRbetal A kst GRraRE Socld i Hiiealiglhs of organic
acil€mShe SudoRR4d, Gh@bm, confenl SaditalidN@a hnd ARalGRL &rthShétal, in metal
havi nga, pore size distribution with a nedian pore

salt§|0§ﬁmamc agfdsag a9 desermingg by ASEMMedediidd8.by ASTM
I .
éj mver?t?on al?o e&g%’&?g SRLRIUDE Q)%V%m ag{l?d% p%ducb Comgyising:

denmnc on rmno from

cor@ﬁo@tﬂg atcBude. Be@WﬁHﬁn@Br mtm:| cabiianBpredice @ItotBIqFrSduct that includes
ounds of mol ybdenum cal cul ated as wei
the r@

eI Whereipihe: qrdesprodust gsgr iquigh an@mqftgﬁ |°pr?@d 0.101 MPa,
e SPREL] AR DA 355 4ok e BE e i 4 D

feed, a total Ni/V/Fe content of at least 0.00002 grams, at least one of the catalysts having
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the crude feed and the crude product has a total
Ni / V/ Fe content of at nost 90% of the N /V/Fe content
wotooshesss ude feed, wherein Ni/V/ Fe content iSPaB/Us2004/042653
deternm.ned by ASTM Met hod 708 d TAN i s
a PeER %%‘-‘:12 ﬁé‘guﬁb‘if‘ w@l‘rmm@ew&*&m‘eﬂrﬁ af Iggse 4P |/59 s Q*Ft%nmed by
AP WERSH B4PEL Bﬂ@ufefcafamﬂw a ﬁ)tarntfa%&m&%&mm er gram of
conprising: contacting a crude feed with one or rﬁ?
catebstlfipst G000 gramdtic@.3gramg af: mud duliesum; Mornmrb udmﬁouﬂaie of

rude product, , wherejn th ude rod is a.li
mafyeE: et Shah oo s, REPEi s teadys and Contolling
co@ftigl DhgioR N §uch thdTRicEeraddstoludBhah TAN bFatPhosP Q@A,fothe TAN of
nor e og{:]am c acids, one or nore al kaline-earth netal

theseyhdesfeed aushthe srudepredust bgsrdi t@taéNu/a’éFe emteritef atrraest 90% of the

) [ eof the,c e .f eed n total ; cont ent
NI}F}&F g?fg?ﬂt 6’?% rcdld%e ﬁeg(g a)vher in k gonq%né 1S as q,]e ised By ASTM
MahdBbs T08gand hTAmielts ak detefnifed By AS&M MethodoDgeni ¢ aci ds
of at |east 0.00001 grans, and at |east one of the
cat Ay FPEnEenEe Blioﬁgi%s aaethdeof prodvsig afsudg Rroflugsngomprising:

co%?&tlg%g cglrlc?J n%%@ %ﬁt@teorgk: %g#nr ée Qa@o‘fsl}sn%r}g %ce{‘éﬁgﬁbg %ﬂ@éﬁncludes
theT(abclleq;rodhlIct,mv}xdremeBe trinés pmﬁuctamih(phx)i noiReir@ it 207Randed. 80 ISMPa,
from F'l(gurm 10 of the Per h@?l c Tab one or nore
COTHPIIRRBEORST OTFRPTE 2fdt! gpedalsp fn?fca]em% ofganicigids, one
or PRk é:iﬁélfhe-re%pth?netﬁ aﬁ@ &df{e%? rﬂo‘?ce 5&9}:11’0 a‘éﬂi‘%‘r@r' rﬁllxﬁlr@tlh@{eof and
rati o of total metal to total
thei gudenfeed hangea tqtaimomten‘o pdr(gralamii‘ cooktfeal, bf alyalc owetahanid mtkaline-

e B b 0 BB e 0y o

catﬁ@%@'coﬁl@hhﬁg )@ﬂ@&ﬂh&e%ﬂétﬂ§fr@ﬁl @bluiy of20YP&odidable, one or
content of al metal, and al kaline-earth netal, in

maye eenpamds gf @tfe errg@m ineetals fram GColumne ofitheiBeriasiqiTable, or mixtures
the‘f\é})?r ?%drtbﬁg&t (?‘r}florg e?&lgﬁl }no(?&gr%flcl Ogg% aﬂ’é?ﬁ)'dﬁ&ﬁab?@ OBIQ or more

coxﬁpmafdﬁbﬂ eak dﬂym&STﬂétmemﬁdC&il&b&o ofike Ptﬂ‘i/cﬁi‘iﬁ Tﬂﬂe @ ffixtures
praovi des, a net hod of rod(gm n a crude ﬁr%ﬁuct

theé%ﬂfpwhegﬁﬁ@ melghiagierof fRjald VR0 fasdd) todathl CRlBmB S mesalds in a
le
ran%,@tf gy g?% 1(?J gitn@% gc?grll%‘cé ‘?Jcﬁh 95 X %'ﬁ)s H(E:‘lt‘i"ﬁxlais {hg ﬁ?‘%ﬁ’f@mt has a
totath ooh&nteoféetlkeﬂﬁna@l ancﬂ al@alix&lemﬁanetalhm wetatisltt @€ drganicianigls of at
Ni / V[ Fe ent | east 00002

mefy 98 B e rgpish G cperat an Lala R terBimpigay MERE S of organi

aciti fh A8 EARKY $dcd, HRERIN GAfent 6Pk ANBeQl, AHBhRaRL-Sdrfh ﬁqétﬁmn metal
Col utm 6 of the Periodic Table, one or nmore conpounds

saltsfof@r&anmacrdsrleam@ﬁtmnﬁdwﬂimtl@d@13tlﬁe Per i od| c

Tab or _m res t nor, e

1 oGS oy b Rlsa o Prdditind Yol POy b BrSine
coRTRRUNEEdcOfee @ eth @he BPMBra®itAY s3s forpRodicelaustal ﬁ;@dﬁlft thidb éncludes

Peri odic Table, or m xtures thereof, wherein nmol ar

therCéwied)r@qiuqt,o\tJ%ﬁr@a|ﬂamﬁu<i<z)prﬁév¢é lis g bq\tlémaxtucmt@ﬁ%w& Hl1 MPa,
SRR ARV Mo 19, 90 Rop DR e
grdﬁh 6Mr’5& feeditandtat khstahe obthe ca@dsBicohipeisdd: (dY/ohe or motemetals

of the crude feed vvhereln Ni /V/ Fe contenf is as
frogeEelupmn el thy Porpdis 1arlRdme o5 moEe cormrounds ehenedt mre getals from

CoRlrY b GFﬁneQ’eHSEh@ qdbRfl ohRAHES REredr: GhH 46 dHe Y Widre metals from

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

Column 10 of the Periodic Table, or mixtures thereof, wherein a molar ratio of total
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contacting a crude feed wth one or nore catal ysts to

produce a total product that includes the crude
wWEe@dne93s wherei n the crude product is a |iqui BCTUK1004/@42653

at 25 0C and 0.101 MPa, the crude feed conprising one
Cobrmurdly meﬂlll klaﬂotal @hmhn 6 aletad ivih aZrBﬁgd)ﬂ‘rorﬂﬂrte 10t gahdomnitrolling

aci ds, e or kal ts of
coretipg e nas AR LA e Cre P ech s PO NILY Fe Spgepal gpmost
90‘%%41@W% confint 8f BB:RIde FEedd G/h&%ﬁ%l/@/fte%ﬂ{eni: th‘s %@ttermmed
alkali netal, and alkalineearth netal, In net
bys%@Tﬂ\élV&fth@r@é?ﬂSc aci ds of at |east 0.00001 gr arrs and

t he.one or.. nor,e cat sts risjn

ot TR0 S BhdRisy SRR iy el Rt e s Mgyt compeising
corﬁé’dtﬁh'{g)é&irudef fe@dwith Q0 ér ﬁl@reoca%ys@é' RProdRk a tOREPRHuTPRA includes

metals from Colum 6 of the Periodic Table, one or

therpspde mmmelaﬁhmd%promes priquit smmmr@t@él “Gnandd). i1 MPa,
thetctlll? esfggedsg Crls-ll- nee orgl"flci g;ﬂkgfl ;?lgect:agn t élle o?f on%tggamc acxds one

or ﬁleﬂsmnhlmateahy i‘ﬁetzh kIS, onp OF n@ﬁ*@ﬁﬁgﬁlﬁlc seral@mi rﬂlélttaésytﬁéreof the
at least 0.02 grans of: one or nore metal s from Col umm

cruge ééfedth%témgemr@mr% ofreyfe feedrptogl comser %@Hﬁbmgl #i1d kadine-
f Hi?a"ligaﬁtsforf %%a% éém o@ apfeagt %%0'895 J@%ﬁ' ?ne or more
CATArchrat ed as wel g oF 'm Xt UFes fﬁere
catallysts camprighg:i(aga fisn taa:ltystngle ct‘mstatatal}enhavsmg; Ipet grat dfifest catalyst,

frofy 000 e D gt e Or ors pabale BppLCbrigia pihe, Periqdiod able,

oné)f)r rﬁBre%%ogﬁ%’&fonE BEmeRNHEeALs fRm @okhd 6 BBIRIPerid®id Table,
al kaline-earth nmetal, in netal salts of organic acids

calcuiaﬁerh es prightof metl, onhéxtaien theoenfeand (0) a s¢dond patﬁb*stathe second

ne-ear alts o
ca It VG, B T of HhelTEl Bttt TERED A2 B & ¥ bR metals
frohNUSlaEnn®ofah Perfddy TARS, che BB d@scHhpdin@sbCoiedrandi ufeals from
roduct, conprising: contacting a cr ude feed with one

Cobymm phthe Xerpdis flableocalguwiaiedas weight afimyploaextungathereof; and

I r
co AR e EGHEROR R bl BRI bR R 2 105 R G atali
mefa%,@ﬂhdmﬂmﬁné-sarﬂgmetae i memb satsadfloaganiaaeidsl of aaiiost WPo ofhe
Qrganic a one or nore IkaI| e-earth
confetat alkal petals n&ﬁikagw BT mstab R met é?IEFsO Qganis 3qidsyigdhe crude
feeH h\@ﬁé’r@iﬁvcthﬁt S g hesd aﬁ@Mle%e rth rﬂé’t@lmrpﬁetﬁf Y88 of organic
a total content of alkali metal, and
aCIé:t isatbdcteemmt&lbyrétsaﬂ\/,[ MathosD B3 18sal t s of or gani ¢ acids
| east 0.,00001 ,gr ans | east e 0 he ..
ont ihs i ERan AR ropars Sremon Rt adiout PEp ori rdeh Gmpgsine:
corlAHNE aQlradedB& Rith BRE 6r MBfcatal ¥ kOB &t udB R tétalOfro8 e that includes
Periodi c Table, one or nore conpounds of one or nore

therpsedsl produch whestin ﬁw qudsf prodect e li@ud mias a 25 gland 0d0éMPa,
the2 o WSTC!{] éomgprlsm oa{lgtor rrllgoré%l)r%y egarl] ;sglgsuogﬁmf: Hrg {r}l%fei %rl%?rgc acids, one

or MOty diyalimpaagh Wk caltsyofione ar £10FY Gghni0 gzias) ®r nfHx QY thekédT, the
1, and the crude product has a total content of al kal |

crugefeed haning, par igeam abeude feeden tatal comentef alkal mata), ayd alkaline-
f f |
earﬁrrlg @gt]'ai’, ‘1"% ﬁ%{agﬁakﬂ of @égaHRSatchog Q)%{Qagl]eastt B%Oﬁ@ {1 gﬁﬂgsaﬁdsﬁé%ﬂ 6ne of the

alinetearth nmet i'n e
catailygaha\an@,q;ed granmoftdaealyst, untl Eeaftele@l ] gelnes of: wne oninerd metals from
| kal i d al kal i ne-earth net al in netal salts

Copymny @%ﬁhﬁi’eaedla able, o o SHAF FPTHBRHNG OALYPIVESTE BRF 3P from
CoRith 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
WOWRa0k/063985 or nore catal ysts to produce a t ot al PET/O82004/042653
t hat |ncludes the crude product, wherein the crude
Zon¥'ie du&rthI 1s', and thgeratierpradust Basad tofh cOiferdnd alkaliGdetAlPand alkalme-

o ST S e B BB 5 S5 2 e

an@ﬁlﬁalﬁfe éaptﬁ n?é%&lainyrﬁétﬁl 388 of BGhnid L&A A th@ 3hfeX8dd, whkrein content
| east 0.001 grams of: one or nore netals from Col um 6

of glkali hletalP@nnd atkiatineFadstlemeahan oretatsalts of @nmmmdsos apdeenprined by
t from Colum 6 of the Periodic Table,
A53355ﬁ$§<€é1§§ wei ght of netal, or m xtures thereof;
and TRO HveMidr 1% FroNidash nehodVTPrddueihg aSdtbde proddict] dosipriding:
hourly space velocity in a contacting zone is over 1Ch

comact@gdt aride feedigith pn@ gumrméalhst& otpipduge awiEbprodwetdat includes

S 0% g1 r
e R 5 PRI 0 59 agpy
theW&MedJiaK&ﬁg p&h@rammfemdedeecahsﬁamﬂvrm:&@n&nﬂ@ﬁah(baasm 00002
produci ng a crude product, conprising: contacting

gragysydidedsb are of the, C%ﬁlésté hagypereraskofcpahst, @blesﬂit&oQPdegr%fns of: one or
motregﬁl@{als%&g ¢oiu dltutﬂ @tof {Héclie?ﬁggi%_ﬁ&%%f g:?%?lgmg{e%ggﬁggﬁgggro% Br more

e crude pro I's a liqu
metldHdmNRAumh berf ¢lta11&e10ﬂ&:e’fhbﬂﬁa‘¢hlnglaterl as wgightroHmetal, od enixtures

an _oxygen content of. at st ..0. | 01 rans 0
theisRfion CouRA BE SR FUIECORTEARS B Bt f g hopr B0 sy ina

cothictRglZbHE is RBA1@E! | Ba%he &{i@e lﬂ%d{uﬁ %a§§&ﬁ$lNW/Fe content of at most
conprising one or nore netal’s from Colum 6 of the

90°Ref itlhedN ¢ Vitislostenbeicthe crude fesdc whereumiigV die contgnbis agdetermined
r o um 6 of the Periodic Table, or
by%&§$A§@§h%ﬂ%§aJ and controlling contacting '
contgthé etk lﬁlbﬁi‘dei A hetHod @ pRydRdingta dhake ;ﬂﬁd&m@ﬁfprlsmg
content of at npbst 90% of the oxygen content of th

e

contaqiing arcseds, feedhyyith e ef maee Gafadyiticio mreducy adefrk Rrodiees thas fcludes
0 S
theErder AR Herdi RSl Hro 60 15 g ) tRrE L SRR 01 P
thefc@fr, feadhlhving, beir gramntfentdeifsedaan deygenrconiedt dfiat R33iN.0001 grams
Met hod 294 The in tio rovi des a hod of
of HFYEALATAG S TF GRpEend phaieast 0,08 gra&SﬁéSl‘ﬁ? it tl‘?ﬂjt ope of the
catElryk’tg CothBAInPohd 0146 e PhetiR rﬁ%n?@&l%hﬁhsé Sf the PQﬂi&qé‘ F&bI8, one or
total product that includes the crude product, wher ei n

morheorapandds pf et mdre metdl§ foindCatimnn rof the: PeipdiTaie or mixtures

he cru e feed .havin r gramo ude
thepeghind KoRso e HeiitBe BEREER SuBf thaf Fe R TyStysEhB h oxygen
corERIH8 at A0E 989ssH the! bx ¥RA emkntdf thd cru@fded hndQRd crif@pRduct has
of sulfur, and at |east one of the catalysts

a selfrpontshhef ks 08s ofitbe sulfustcantent ofghe cride fiedewhereinraxygen

conFt)gx%rt Odl rt%n%n1 @ bdoﬂéa’lélglolggt?xﬁd %gg? I%gg gﬁlﬁ%)r; oﬁ{égt Rlas 1B%fmined by

ASWmlhuﬂmﬁithﬁmof and controlling contacting
condi tions_such that the crude product has a total

Ni / Vhemvertinnetiso pvides aimsthod 9dpesdueing arydg/nreduch spmpgising:
ol ] S B Dy

thefoelﬁié prmlh&:t evherdih thé dradecppnt @ is 4 Bquad nietusrati26€Q ahyg 0ASTMPa,
708, d | f tent i

the cru e fee hav?ng, pgrngrar%uof cyurde%ge% g?otall Ni/V /SF e content of at least 0.00002

grams, and a sulfur content of at least 0.0001 grams of sulfur, and at least one of the

catalysts comprising one or more metals from Column 6 of the Periodic Table, one or
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determ ned by ASTM Met hod D4294. The invention al so
provi des a nmet hod of producing a crude product,
W@ o0UpN6®BNg: contacting a crude feed with one PCT/DBI084/042653
catal ysts to produce a total product that includes the
mo€d ¢tipouhdgioftdne orherre imetdlhfomrCulempoadited Périodic Talﬂm loél mixtures
m xt ure at ﬁS 0C and 0. 101 MPa, the crude fee
thegeoipand SPREIEAG CHaGiae Sondians such tha thegrade mpdlefﬁ bagpg total

Ni@@cdﬁ'ﬁ&ﬁ@f&t RSt 9896 ke mer&m?énk 8f ihBerRR L, AR B crude

ts of one or nore organic acids, or mxtures
protihetrhasf sulfireontentef T0eEXD%h al/thegylfwerongnaof thé codadesd, wherein
a total, conte

. , f.al kal i d .
NIy TS gkt rdefeapined by sy bod 508, o1 Sufirconteptis o
detgf,mgédﬂ, ggtrWW@%b@gans, and a residue content of at

| east 0.1 granms of residue, and at |east one of the

cat ?.ﬁh%wsntwmbm povigeonmethod of produeing s rideqodust, pampsising:

cong%cpggﬁe 4 £ dr‘%ﬁg %gﬁl: S n[ﬁg%ec ?al)EsED to%éocﬁlgg gr}ﬁlsa;g ]éuc?q}at Hcludes

the RrudelPréduct, Wetegsdh theasdtdectbduc®ld 4 R@uid afik@ed dt2g °C and 0.101 MPa,
condi tions such that the crude product has a total

the ol esmmniskng qne e mare alkaki mefat splfsrd oag ot moFRergpnic apids, one
or rqglteaallka?lﬁk: rtl?[z‘l Pcﬂgﬁ&' ocfoﬁg 13109({ ?(rg%mgggi S %Qé‘i&tfu{ésqgereof the

conten a nmet al, I ne-edr
crudefeat haeing spedram gberude &ed Jdstotah cohtentoif aikali e, artdhetkaline-

rude, product has a residue _content 70- 1300/ of the
earihmstal, & BRI S 0B PTEARS Ak b af ) O;Qﬁél aREIei TE5siCR pontent
of aﬁﬁea@l K& fgkan'ige(;ﬁbad@éq dndhiadst B S@hE t?atﬁf?&@lcom Hm{'\lFBﬁé or more

salts of organic acéids is as determ néd by
meBIs f3dr8 Codurdn 6 @f tf@d&@rlodm@bte pge asrnd@toemnonedjs d\pnAST More

me R BiGRa a § oL MR e BB B iR o hag

corft‘zidﬂnﬂ? ch®BEod subh BRREtHe rcrdﬂér]ﬁodh%f RAsYStofal bonteHt Qe dali #netal, and
tota roduct that includes the crude product, wherein

alkalfne-earthdectyy wonetal salss af picguic acidp of wirmeoh PO%IGIE eggent of alkali
me%ie,éaga ahépﬁne E%ﬂl r%gztldfj . In[%ﬁﬁj FJ]%\Qf %gﬁtag[%e%.(%rng?ﬂae?éuc%&égcf the crude

resi conte
prodesihdsie resédd cantend &l 70|-\i 30% &#the egsidretconkniadf theaste feed, and

0. 00002 and. at ast o of the ca al ysts
wh eramqnéﬁnﬂafa agshaél Betahspd 2 ’?fé{l%ﬂ %arg'wraﬁtﬁb& ﬁ‘ﬁﬁ‘ gl %fof prganic acids is
as A;cgétfrg{?x?édooly Al@h@l MEhSd 1 fﬁ@ ra@nd?&%%ﬁén@% a8 H@tef}ﬁmg@ b§¥ ASTM

l'um 6 of the Periodic Ta
MethodtDY3ES. ther eof ; and controlling contacti ng

t h t hat, th d duct
o7 b Db mipvides dimetiod et pROaHE » (e el Spmapising:
corfctihB @ chidédBed WRE 0AOSH hbR il tBpastiiet a bAS RodiRS AR cludes

content of 70-130% of the residue content of the crude
thefceusts, proghist, evhendin theReudsamedust isi asliqud ohéxtorerst ﬁéaC lpyd ASPWMPa,

the SRR RS a0 FRLR SBAT Bl B ip T EleEM O et of
residBé,od aQbtaDNDEVAT dd@itedt 6f 41d€asP0.00000t grarbi§) Rl laﬁleﬁﬁ ‘one of the
contact | ng a crude feed wiith one or nore catalysts to

catgy $8l cRIBPES RHERE OrgRYE meatals fFam GColemyderf thgyReriqdigiEable, one or
I
R L e R R
thefaof;rnd @omtd Hhg comtdciing sandisomsfsucknthadthe kRIde ppsdy@nhas a total
~acids, one )
Ni/V/Fe content of at most 90% of the Ni/V/Fe content of the crude feed and the crude

product has a residue content of 70-130% of the residue content of the crude feed, wherein
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or nore alkaline-earth netal salts of one or nore
organi c acids, or mxtures thereof, the crude feed
whasisngiosper gram of crude feed, a vacuum gas BCT/US2004/042653
("V&O') content of at least 0.1 grans, and a total
Nl/wm @ﬁiterﬁ)is &l detdrmined thgl ASEVIMethbd DISP08, e:ad tdsidiRicdhteni i as
sal ts_ of oro%é_ir)n c_acids of 0.0001 grams, and at

detF@ﬁ%d@héSaMM?éh %ﬁ sts corrprl ses one or m)re
et ! e0 mefifd F’? Rk ising:
mor Zhigl&%%umn%g %Jém\élng or nor é) tal @g} racktgl#n@e Q%)m&r 1Sing
corttMnEercn’lﬂtél feediaish ene or mpiexdatal ys¢s tolpeodet a tetaﬂproduct that includes

the PR e R o G 51 RS Pt a2 g 0107 Mpa,
the%hml fbé@c&%rtsmg@{eair mdr8alkBfi &etdl abﬁssofqa‘ne QF m Grgﬁﬁib @8ids, one

nost 90% of the content of alkali netal
or mbmlkahme@arth metadtsalls ofjone pemare erghnig aoils,or gtantua:esabwd@f the

i,Nn .t crude feed crude el oducs S
crulf el o Vipe s 5SS ot 805 FedE 45 S nRES PGV ERD) Byt of at leas
0.1f@afs, anl e iethNcortent 6041k ANinelal 288 alkaligd-BartiLfle) it\BEMI salts of
t hod D5307, and content of alkali met al , and
organigarids ef 8PP hermesatnd 4t feaseqng|of by ¢asalyyts @?@mﬁe& oBIggore
me{aif f?&m%tl %%?%eqyeﬁfb‘g’-g“ﬁaw Bgéjogno?é]c%m -5 §d§ Jh Zl@tot Mdre
SO prov a net producing a crude pro
metadfpér Tohgmhn 6 @f tlecReriodical abley demiaets therdo{panel dohtrtmmg

o 5 o T B b BB e
alk el 4@ Retall i &Qaﬁ&ﬂs Qf &&%mt/%ads L& HE4 989 SiGHe %Yéd% Qf alkali

per gram of crude feed, a total N /V/ Fe content of
metabastl alkaliogeatlgmatas in amhl aalw(aﬁommoeemdsoﬁ theet crucw@td cand the

erol BiRbe e QO RRB el ot cke B BE MDY Ratii D fos.

whéfefh PGORhent RRAeRefined b%’_@@m M&h&d DBSEH, Snd E&mnt of-alkali
Columm 6 of the Periodic Table, or m xtures thereof;

metphcind oleabiog-carHymeshdmerectah splison @rganrasidsue is datermingdeby. ASTM
Loduct has a total N /V/Fe content of at nost
Me&w%%‘ﬁtghe Ni / VI Fe content of the crude feed, and the
cr utike iveritivgt alsasrosidsdXme ot @fi prodiicing ab&ﬂ%pﬁf)ddcheoM@ﬁ)smg
content of the crude feed, wherein VA content .is as

cornfetiag dicr Tyl Wihrona et Ret %@@Gvs tomﬂw potalpredyst hat includes
the d%sprgrﬁIC? leR&f tl@crﬁgrﬂv#) o uc d Bftxtu 2l R El'()qr(h MPa,

SO provi s a neth ng a crude pro
thecxmterfeexi hnag/mg; pat @amiof grude deadde tdtaedi/ WiFelvootest afrat lmsté) 00002

cata & rod {) t al rogluct t hat li]lcl udes t he
sy B arerpabidra b etmband Arutore pbBE iR gomprises
onébrthteSndls %%np@olﬁﬂﬂ @of]tQéLPéYF(ﬁhc Tﬁlﬂe CIn @€ nfog€Ebmpounds of one

conprising one or nore al kali metal salts of one or
or moreaneialg drvint Calsimist olothe Beriodie dable kel migauresstheigotyandfontrolling

corarsproilnt: Lr Rl fa8 R NEE R o BENTTRGH Sens platgnos

90%QF the Ni/VFHedloneanéfané ciafle &lel2dnd thetable p@adct has a VGO content of
al kal i neearth netal, in metal salts of or gani ¢ aci ds

70-0B0%tof hea¥ GOccontmbal e srsle fepddwWhereine XG0 eomtenbs as etermined by
ASTRE MM dsi)ﬁﬁ)?O%)&cﬁgD?HJe co@% 189 étg#r&ﬁﬁcgng%ﬁﬂ MetddDs70s.

one or nore mne rom eri odi

Tabilks invetticdralfsrevidesPmethdd ob prodneingb c[’mYeQ)rOﬂiicﬁhSmprising:
from Columm, 6. of the Periodic Table, or m xtur

contaeding greryds fpechwith engormems| el Yshte prediss 2 t%ﬁ&f?@%ﬁﬁ%@includes

the'chfle 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 more sulfur containing conpounds at
W@ 2608/0p3983Lt ure beI ow 400 0C, and controlling cmntmsionnmmss
cond't'.ons fhﬁi@ ghe crude roducct1 has a ah d
or rRgR el A RSk s eh e SHHO% REFInALaPt Ruxue hergaf, an
the BRId8 fecd@Hal g Oper QrHRBF Erudé fedd, Hlotacoest of INA1GhethiNnd alkaline-
content of alkali metal, and alkaline-earth netal, in
eartiranethl, Bahetel saits of organie agidh a5atilpast AO0QQ Lugrems cand at least one of the
nt of,al
cotdihie R B A <Binp ity SugP i s BHE s B Chjoron 6 of

the P¥riddid Yhible! chﬁd)r Bhord ¢Empdilids bNueNdr Aoreahaals mlfom/Cdlﬁiﬁm% of the
met hod of produ0|ng a crude product, conprisin

Periedin Bable, g maxtares dereol 69l pLadise demialyst mRerussosnd iganiag the
catﬁggegg%gatﬂx e;Sr"éléur RLQFHGL cal dm& il 9' ve@s&cetd%%ng BP%%re sulfur
product,

he cru pro ['iquid mxture
confdinidp cOapaunds @t ﬂ&hﬁ&%re ﬂahkam40ﬁ)o°€ faﬂda doﬁtmkhmgconpee:tmg
naramof crude fe tal N/ V/ Fe
cO

29t SeshObBOR odiroduridens “NeLESpieaH s Gkl HEia: 4pg palinecart

I | # r
8 P 800 A QTR e BB D BRI

alka’rmeecaab mpxoalnidsneél sahieoborgame ecideinghe cfude rﬁ¢e©ovvbntnmezoofent of
or, m xt ereof to

ST S Gt B B St G

ASTEAMen@dide 18at al yst precursor in the presence of one
or nore sul fur containing cgnPounds at a tenperature
8

bel B isgentoa;alseridovdena BEhpé gl Podueiag p srde drefuct 6pgprising:

coniagﬁg%%%]:? ! tfe w1t ?negﬁ'ryq&g%%ﬁgg%@@;@g@% OMtél?ﬁrgcg,)fct hﬁt includes .

the Gruddréced ,wh\ed‘befi thertrie/prodiet Bartiquid mixgusat déf’érami 001 MPa,
by ASTM Met hod D5708. The .i nventi on a) SO provi IQ'
the @maiaéee@&%%p PSTEAA &0 PRIgE 556y @ ftal AIOF/Fe corfent ot at fea 0.00002

t
Ll T

most mélatk@‘ﬂonweatunat 6 beths PefodiO T a@lﬁ aore wimdry dompaurtss 0§ one or more

met\g%oth %Cg)? Y. ggftt}ﬁg’grlog‘psﬁa&%ggrt %g{gﬁ?se B’\\{:fer%g toggr(())dgc% a cagalyst
pre@Mg’Jroﬁ&ﬁf f%%?n Whd &itﬁyQ‘U | He Bh tﬂ@ gﬁa@%ﬁﬁréét@éﬂrh@&eﬁﬁé%ﬁmf one
320 0C and 6§O C at I and ‘greater than

or iypigreslfubentdining comawrrds @na tgmmmtm beles 410 Y3 28d Controllmg

congz} ixgg %?I&@ %g Ssu%lr nLt ]é c?u[gﬁ%g% fuct oﬁCt 8t\‘7|1 EJ?/VI/IE]&:V c?on‘ién? of atmost

90% QBRI V 48 coﬂl%nt' &fakd criddOfeeq) r\alﬁﬁirelﬁfl\hSWFE ldbnteﬂl&s as determmed
det er m ned I&% ASTM Met hod D4294; at |least 0.2 grans
bYA\SFF%Mﬁd@d O8et er mi ned by ASTM Met hod D5307, and the

oA R A L e T G
corﬁmttﬁiﬂt ati 16as86.00 & g iy afégdivgarbGilsvivive & bodinR4 &84, disributicn
asphal t enes_copntent is as determned by
betpiogpP "Rt 240 Ent Qahd aMg > PR @h‘g 1 gr aWétoﬁgMny’argons with a
boiRhOFHAEL B bufibY Ga“@wmtc 2 IR dCLND1 0 COPLAFNLIH0 801 grams
crude ee(i w'th one or nore catalysts to produce a
of liydr@dartpne eithta Hoilitg jangd disteibution between 320 °C and 650 °C at 0.101
MPa; and greater than 0 grams, but less than 0.01 grams of one or more catalysts per gram
of crude product.

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

at least 0.01 grams of sulfur, as determined by ASTM Method D4294; at least 0.2 grams of
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t he crude product, wherein the crude product is

condensable at 25 0C and 0. 101 MPa, the crude feed a
wo/BRsoesent of at | east 0.001 grams per gram pET/UF200€042653

feed, and at | east one of the catalysts is obtainable
resipe, asatetsrmined by ASiPddviethad D153 6Tend thenmnepositioallms f meight ratio

f thePrlodlcT e or, nor ounds
of SRR e %0, abalieS Sorteiogt tsa 16> et VG FBipaS as
detéARth&d bPASTIV MbtiRR! DAisHoeaid CL SpRAIRAME Eorfler 3 A dé%érmmed by

recursor; and formng the catalyst by heating the

A MM%ﬁldeB3@Hursor in the presence of one or rmre

sul fur. cqo tal at a er at w 500.
oc: TR P g AR IR Ty PRI R ol i ine
coﬁtﬁtﬁln@fawﬂﬁleﬁéétdufﬁh oh@sr Mot s @rﬁrodlfce attotaPplod 9@ ¥ fincludes
e MCR content of the crude feed, wherein cont ent

theutcguwra@t%rwﬁqﬁ@a th cragsTvoRSt ogprdamable atBe °¢ andAd 0HMPa, the
cruale %é%d%rl\ﬁwl{d&%te%% gp&%th&@t 8. E)Opg%gﬁ& Pgraﬁl c?%clllﬁic?e 1%5(? %8 tat least one

conprising: con Ing a cr one
of thatcatalystsss diaipabld bgecanliningla sppesttieith bhabr mod meltats ﬁdme
is

rud uct erein the crude prod ct
Cofinitie Ab S| srlgélcgg %@% IpRrg GQMpPAIds 0f ang pr arergils from
COMEE & 8Nhe %n@(ﬁlc alable€&SthixurP! ﬂqe&BP IQ)%{IC 4 @eﬁblggt éﬁééﬁgs%r, and

and at |east one of t cat’a sts avin pore
formnz&thd icatalyistopt hlaatmgvk}tercaml)nsemeaursqmnehajpxamte pf ¢ onre @ more sulfur

from? A to 180A t 60%.0f th
coftEhE chmpucgt = sapaaite bele 5B o0 ShDsonirelife pontFine
coftittydrRGuéh el tBe ShABPERIuchdshl McRScoﬁqeaf oft 1 end¥RIORDIRARY FCR
di amet er, wherein pore size distributionis as

cordentt of Herraeerpedasrhorave MO conterg ds asdrterovmadrtyl ASEY Method

D4§9%C;Ctl ng conditions such that the crude product has
of at nost 90% of the MCR of the crude feed,

wheThé vbiiRn dsoagrodidted Methed of proldit Metkiechrb¥is, Q:om'ﬁhi@ing
i nvention also provi des a crude conposition havi

corﬁ@:,tmg Agrdsrt e%wﬁg D¢ poRorefatakysts toprophyge @,t(gﬁlsprgqiuct %hat includes
the%% odiRE v@?e?ﬁﬁ efb‘%&'deba/roé\§e M é\é‘%ﬁ&%ﬂbl@%ﬁ% Sﬁﬂ/m;@?m MPa, the

grans o f ur term ne
crug £@4d a M@R (E)htelned@tt 1€1530.60 lagmmo fper ganr.bfe:xudisfeed and at least one
eter ASTM Me d D5307. The.i nvention als
of %F 8%}?57@@ 5“8 @Qr%%%%éﬁﬂgmw Wb Ay lworfgﬁ'ame@r in‘a range from

70 AABNS8E A vtk at dastBBL 0Pt AbtalfdiBer 6f pOY e p8R size distribution
det erm ned by ASTM Met hod E385; at m)st 0. 08 grans of

having 4 pere dismetenwithin A&k of thasENianmorodiaDare svhestin porstsize

dlsﬁ}e ng{san‘glﬁ%frmg 23 IbC rq”ltl%(iggﬂ?d ﬁéﬁf cig?rgﬁ)glmg con§':1c{VI ing

corifitens 8tidh m@tcth@meéjwdwatﬁa@d I\EERQ)?at ROt JOPEoLOEMOSR loff €2 crude
has a TAN of at nost 0.5, as determ ned by ASTM Met hod

fee ﬂ)@ﬁhﬁreﬂlfﬁ\écRﬁS/éh‘i‘qt@ﬁ“%ﬁdsW 1% 5 Method R4580e " conposi ti on

haVTQ?vaﬁfon%%grg{,l%g nﬂ%ﬂgé E‘k@ﬁ}kﬂﬂﬁ% }k@%@ %§28111 ?E(ﬂ%osmon

at thesa 91000 gPangy éfitsxygén, e detdmﬁnedaby AST Mertted E&SSA&TIMI)st 0.003
erapR e ST, NSREOGrD A5 BB M2 BRGs1db Ree S Brmsof residuc,
as AR ineH b3 ASTE! MBGOGPFBOFI i on havi ng

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
w@aIMobsBHhod D4530, and wei ght of C5 asphal t eneeT/US2088042653

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

detéﬂhﬁnédw;eASiTMNRalt}&ﬂ IP5I07; stebthe cOmpoditoidsiaoNAMIdffat @06t 0.5, as
re of T{%he met hods or conpositions according to

det?%”?‘hbﬂéﬁts Methoddd®eed that: (a) has not been
tr e@flf\qw dﬂlcﬁl e{lﬁf rB%ﬁE{s a Sudé b&h tlcﬁﬂﬂ(vﬂ{ ap%;%%aﬂn%@%ﬁﬁosmon:

di st as conponents aV|ng nunbe
at leds0 0604 gramobftshkfuu; psidaterienet baASAM Medsid ¥ 24gatdeast O2 grams

sugh comnponent rL-qQr of e f ri.ses
of Fyie s PBerEned bp a1 Aesfod s LT e B cahbbrfi o pyiang eisht
ratiflo? MER Ubhteht 1€ QphbEndCortenofld ieagﬁa‘j and IR édnﬂﬁbsmon having
range distribution between 100 0C and 200 OC at

a THPho! & nbst D iSnyheraimgbANiis ay qlemnmrmi tyeh SEMMethod Df(§4awdlght of

MR R RpEB 8 A 0B BR oD BTGt SLGe B sgs
detérdiig&d B ASTIMVOMetta Eioreen 400 0C and 650 C at 0. 101
) has, per gramof crude feed, at |east: 0.001

gr akas( Wa@@ﬁb InheRfionglse M5eYiHes i semkjaation with one or
moﬁeJ (gttflé Hllét ogglmﬁ SO sgt%g% &Iofﬂlrglg torfe il ﬁ‘ﬂ?xp I ifg{]ﬁﬂgt. ?a) has

rocar bons range
nothieélv\ﬂeznecﬂ.ﬂih @ﬁnmydd@tﬁ)lﬂbd()ﬁlcﬁbr fPacliodal WREsti1dO () hgs esmpaients

hydr ocar bons hayi ng a 0|I|n e distribution
haviag HeRRODBETBRE 2aNYF "9@9 apdepfe gasmﬁéeasw OGNy AfrSclyf

corH%c?fve\Bﬁfé %@pgﬁﬁﬁoc %sz%do l?@' Jog{})@sé %ﬂg@%}lﬁﬁ%{.l%? which have:

a bgliagsangt dhyldrtmmarbbbmsl(ﬁhc\ﬂ at. 0 10dPh,i anppilimgugege distribution

di st e] ef n 650 0O o
berpst [ gt G 1l ddp 2 g 2P flpution B 200 °C and
300 ange. f a1o0mPQ; a?sbdlnng?&ngé)déunﬁnal@betweelo?,@o t@amd 4(66 C hep101

an initial boili ng poirnt of at |east 200 OC at 101

MPyrend 4 bpilinprapes éégllwn@lk bﬁwe@aﬁ%l 1o 7G a1 thPna@) has,
per%t,rarla %??Itudg fe%?i()??%ea%{ iy ar{ﬁé) {)ﬁl}/d'\!w(agfg ghg\ga% Q%Slﬁnn range

dls@Lbﬂﬁ&ibgbﬁﬁﬁ)O 6C dﬂOQBl Ml@d;rﬁ (XOfl gsathd off hy[dﬁfcaﬂfoﬁﬂhﬂfm@ﬁ bdlihng
f eed has at |east 0. 001 g ams of VGO per gra

rangg Glafélbrla@abetmm 30 %t ande ) “Gatp. i Mia d% 0¢ logrpepy oF bg}rocarbons
hav@ﬁ &fm g@ df(s?rfééx tioh BhtweRfBH0 Z(? ? XYOD 2 CO NS Nﬂiang 001 grams

ocar one or nore metal ‘salts
of }Qmieoaarbom hmvxmg g aoiliog awigd sljstmaioobetvoree 380 KElandd0@ 8€tah0.101

t al [ts of .pne or, nore or i.c acids
MR S o Rip Giaoainey Badbou e onerdisdbpto befféeh 400 °c
and¥ 3020 £ 021 MPANEY 1 a(TAN 6P APIEAS @51 at1eds2 83! 0P range from 0.3
arsenic salt of ‘an organic acid.ln sone enbodi nent $

to 20n8.4ite 8nerilehtoat; <O hes @mm{@d boilingqointiofat leas 20 PG abhe01 MPa;

(© BT aftebieRimans il GRER A g TRgarEobirirvrre
perlo@4RF Brade &bt (i @)ac(ﬁngdls@@mﬁw NPshasaf Bast 0l0a01 lgfankh@10.05 grams of
naphtha froma cru I n sone enbodi nents, the

sulfup perrgramref grusis feado () dies at Ipast @ b igrams v thmr piag efrcrude feed;
t r 0]
O R0 RO o BRSNS 2S0LH BB e
con@ﬁﬁllng ?y@f@bzﬁbﬁx&i &id)mta ®r orgilRal imetabsdQlofibn b OB bt orgdiié acids,
i ncl udes the crude
one or more alkaline-earth metal salts of one or more organic acids, or mixtures thereof;
(o) comprises at least one zinc salt of an organic acid; and/or (p) comprises at least one

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

w@ a)osac®as of a crude feed C5 asphal t enes cont POT/USTIO4/042653
crude feed MCR content is S, a sumof a crude product
C5 bspha ¢mbeEmentstthe invamibreal oo prdeides,dal vebiMebic @ith ené or

d contacting conditions are caontro
mopq g i od O TGP0 GG GPceding fajtgrin gy RS E LBl g
obt‘ﬁﬁﬁglet‘tﬂngﬁoaﬁlg naptths fld &ﬁnﬁiﬁﬁ@s hbAt vAate 'tlﬁhtnaﬁlﬂhé Boff a crude.

MCR Content of the crude product to a asphal t enes
c 0 ntxemnmmbmbmcmta,dhe mvomtm aljcspriomidas,rim ngebmatm Witk ohoor

t th ti .
m Sih8 Msbieds oF PP e ASRATGRENY D otato. 4iprbOdpT fgrghbing
cruHEEéé@CtSitt%neC&m% ichtaBRE te.pFoAEE DbtdlPrédiRt ihaVRBkuie the rude
hydr ogen source, in which the hy droggn source is: (a)

pr(@lagtgg iygich thy cﬂylg fesgleand gaude preduchbethdmec a @d)aspha@emes content and
l\%er eo ﬁtb ?ﬁlcis §C?( es?un{ ITEFJ émggfe’efi @{5] : eﬁ{altgnfle)ﬁ tcg}cl) $hd e{n%scrude feed MCR

comém\i$ S&Ssunll of £ oriitié pRiductCyispialenes @ntdiidaR] Hérutld product MCR
met ods or conpositigns accordi

to the invention
co{@itidY - aRd egHectingicApiHoRs el EontEd patt{heiit 1t MNEY% of S;
and/B1 gih%tc% {aeu&%&r ftfong a{]e%ﬂ rolgéoO%lé at B %eid h@%tﬂ)g(gﬁl ﬁgﬁ‘ff{

cru pro dict eln the cru |s co tact
comtenttod tel cmgdezpméudt bhag Cis ssphaltares contpited theocrade pbilsdids i a range
é enbodi nents, the invention al so
ﬁoﬁ%ﬁé“ﬂ § Orﬂ3 ination with one or nore of the

et PG OEmbSIReRS, thO M eREHOAY FBvides, iNEorhBMESH With ofe or
met hod that conprises contacting a crude feed with one

moas; ofitbe methwda by senspasitionk ecqording ke dfiveatigas: hyddigen saurce, in

W BRSO s T ApFASR ) BB 5D R P0E L B,

hydrbearbsrigde) ﬁ@@tdgds:smdt'bre(f)rrﬁnagﬁes‘thmﬁ 800 normal cubic
net ers of gaseous hydrogen source per cubic neter of
cr ubiesomeseRm BB éée WVEHiSrdsaorTO g% ipgorpigation with one or
f
moﬁ&g%iatt% ﬁ%eghogé g% c&rFfoesgﬁtr)lg %%/c%?dllf@‘oethg 1%\%tﬁfloxlll]5éq{1§g§c{]of con actmg a
crutlh éeeklwdt}ﬂgmnrsmle caitalyéts Yo plhflucread Etﬂbrd@adfﬁhgﬁnclu@éﬁk@crude
i.S s e.crude ro uct has TAN of |ess than
proguef w. ?ms 5%#66 o fg &N { SONRLYINZZQAR thahis ARl sPuR)ed to an
of NG REARNRY uptake that will cause substantial phase
separatlon bet ween the crude feed and the total
pr ohumnmbmigncmnttmmver(tw)ﬁ aldoeprewides; irecbmbinaiomf with one or

t ak 1-30
mopy 51 B° FispioRs St forbiiest iy plsBRiiRe I Fl s afort qurhos (g Epprises
corftAdting afcp@id; feéd‘v‘\)vnth Bfe bt MbledABlyskYinIRAFRsenBt OED ¥ /B aAS
and/or the hydrogen source is at least 11 h 1, at

hydregen sousse hmglL cogrollamg qaﬁ;gqctlgg conditionsfspclythai (@) agiatio of a gaseous
hycﬁ'g g%ss%PfcegI) dqerl:?u&af%ecfi ?rrangg ??of}%/g r8%9 %n n?aﬁ o 61% n%e%ers of gaseous

uring con tact

hydreggesoaiddper tisbit etkr bAagde feed ﬁ’bﬁt@ct&f)%tﬁﬁne ar tn@t@d)f the catalysts;
liquid hourly space velocity of the gas and/or the

(b) hyarelsssd rémf agt h@rq&qn Aptake ieconirphediby) vasping a-partighgressure of
t

UL SRSHLE L5000 A 1S SRER AR s

TAdhel less thare). Bytan dgdtydsopen aptaks isi Iassahah areavhown of hydrogeh uptake

that wLipct:a%rse Eu sgntflzlil%\g/ase separation between the crude feed and the total product

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

normal cubic meters of the hydrogen source per cubic meter of crude feed; (e) the liquid
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the crude feed; (i) the crude product has a H C of

70-130% of a H C of the crude feed; (j) hydrogen
waoipiake3ssy the crude feed is at nost 80 and/ or PCTYUS2004/042653

range from1- 80 or 1-50 normal cubic neters of
hotmjydspegevelpaty diges andfelt féﬁ hydrogerughairdededt legsk )l 1 thileatdeast @5 h™', or

s a.t taI Fe content of. at nost 90% a
ot B8 208054173 PR St oo a R i P Rsormpuise rorongled
duﬁﬁgJaﬁtatcaﬁg (2§ & Lbhigcti u@lﬁp&mm@ tin Hasga fiow é@uso@ @@taetmal liquid
130% or 80- 120A)of t he sul fur content of |

hone;rbusp@cer eadecity ofjthe gas andieg Ehedrydengen spase i m@@amgs:rﬁrcen@ Is30 b7,

SOW 110 the cru
and Qe BREGE b e 0RO e R oRE RGN i e BA B 30 MPa: )
a ﬂBGrdf:iﬂt’Vg&fanaﬂﬂ %eﬂ@%dg‘entsbﬁrcé ﬁSh dldi&eétﬁmi B8t is @burité&o a flow of
crude feed 0) the crude as an ox

thecgidectaed; 69 tbﬁo@?deamwucmhamgl?c ?6(7/9 léQ‘VorﬁfﬁH/ég@%th%@ruﬁ@éqed )
t f. th
hycffg%{ h %5% bméamag%ea is %ﬂﬁom gﬁ@ofgftuaﬂeﬂge Abmt NB0%: YR

crude produ has a ontent of
noraidt abbic metas of lanidogenkeal tutde aater bf omtlaleed] (k) et @hdesprbisct has a

toteﬁg\g& /%g%%;gtf({{gtsggﬁtt%ﬁagp}oaqg Dsi orﬁ%{rn]ggtt 10%%% th(e)rNi?\5 /Fe content
of ﬁﬁ% léﬁ]d'e B&seah iR cﬁrﬁieqimduc@ hiEt afifus @biftent¥r 70 flgé% & @)Ciﬂm of the

he cride fe () P-val ue of the crude
sulﬂu monﬁgnmfnhca@udm@zed;l (sn)ahe trsé@pmﬁua hag VGO eomﬁntdrf 70-130% or

90 186 Gl P07k erf 8Pt it 755 B Ui e bryTaR e i lg gomtent

of T®€30%%r 87-180QGf thetesidie chiftétd O f PHeQahufet fe&ﬂ-‘(o)’iﬂﬂe @flde product has
gravity of 70-130% of an APl gravi tﬁ of the crude

an pxyegn captanta masy 99heatanerd d0%r eldnest Shks abmyHM0yS, oaat most 10%

“of ﬁgg%%yg &;(})n%%nt (ggﬁﬁé ?%% ?eg cerclﬂgg gﬁ%% tcgeg nt%ltlt o%talkali

mefaib,wd afldatine-BarfiDthetal nﬁ)nﬁtal @al&bfbﬁgaﬂl&amd%rofat %stt%%l.almost
In sonme enbodi ments fe | nvent| on, al sQ provides, i

A emeiel, ppd a]llfé]tupf*o%eé'thotpetal mI Ir111etal salts
n a

o GRTIERLIL A SERETCLTED 0 16 VTRl AL
leagtdlt Bl(y)sbscraddpodnetrhab kivisgogiyrit 428i°Agpfao naist YBssat st 50%, or

ot g BEahe Ho G kT ey ok R sk R Bdpropyet e an AP

graQity 8E70-¢ PR AF A Pl %rafv@@ WEaR utfehfetdahdop éﬁ{el&ﬂﬁie product has a
A&(oduct has an oxygen content of at nost 90% of th

qu?ém@b?ﬁ"/emt nasfst pOfa, atmuse 39°6eat; s PO%x of atamast d:ﬁé of the
' t
raSETRBYOA0e e A B AY GO D e RS 0.

I eaft sogfeceniivapacticl 1S ink Briodraldir6videsy esonsiRdtRinWilldone or
nf‘gounds conprises_an al kali netal salt of a
MOEGLP b&merf@daei ePMRQsitions agcopding Wribe Hiepvma nethadibat comprises
[
cong{ﬁgiﬂg Ia%é&fé%g{qar :wﬁf? Bh‘f‘b pxg: c%@i%%;h;ﬁggtg@gﬁﬁgg g(gﬁ?%&ﬂlg ec)ondmons to
redatd easitend béo@amwygbﬁontalnan@cmmtmdom/ghmh c@hh aomemt@f

co ounds conprises a net sal t. of oxylic, acid,
WRHNE ARYSTECAMPE AT & gce&ﬁ»@%ﬁ* i Eridepagduct hasran oxygen

co ?&h WFR kst 9hod mhgs;ryg@ﬂ 'csn{&ﬁwf%e drlide £0& (6§ é{q@asp&%d&)%pound

as a content of carboxylic contalni’ng organic
of the mymauvdsxygén aintaimag cDPowids commprses taendtaladalt of a carboxylic acid;

© & e Sheartpoyfd ROy orit oDl FodmE B o garprises an
alk&IP Pledl BAINGK LRAYNE acitiN(d) Belesst B SRS 0 tlenRb&ic bLyah

napht heni c acid or non-carboxylic containing organic
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
woredosoe®3or conpositions according to the i nvePtT/U82008042653

nmet hod t hat conprises contacting a crude feed with one
leaQronHBmﬁpm&tdaifylsd &rghic wWhygen: cog@jnitdeompoisds E@aprides a metal salt of

cte th a Ieat one of the catal ysts at

acqippey %pwbgﬁem e st 9 GRRBTIBRP Q06 RF JOFS wgyaiﬁ frgpn i 12 of the
PeddliP ALY QQhe ande hﬂﬁu&q{éfs a&hhtast &cffaq'ctaflf%@h@&?ntammg organic

control 'ed such that the first contacting tenperature
compouatls b”eaismossm%@f tlwentenhafndrkearbegbn domgmmrgmgc

te rat the cru ontacted w

corgpgy B Erogdt Mg DR e BB BkAh e A inink somppunds
in t8& cdS &ed Qﬂghﬁéws FRROnAM IR LK ddnOdarbA&GHc E&Raining organic

tenperature of the first uptake condition is at | east
0Xy30n 0@npewads. t han the tenperature of the second uptake

Cong—,'[ ! ha%neml#%irﬁénqg the aﬁggr%tlo%ea?so 6{)%?\%8 ﬁféo%nvl\ﬁt[orﬁ i tth one or

| east °Cle enperatu
mofe0dfl thavedthbils e0dungslsitivgs adcodineoothe idvenied, atntBod taccomprises
the contactin condltlons are controll ed such that .the

corfactiag acpiled| \ﬁg pROPERgiefaRalysts 15whigs (2)2bpcpde If‘i?@/éfr contacted
with 3Pfand B SEHGRARTAG A h ATRERALHE Gcd (110l OGP R sccond
I's generate uring cont ting; 3 drogen-gas
temperagea eandl ttiecic cohtirciting) comhhmstarmgontmﬂidd suvh thatnbafitst bentacting
condi ti on ar contr |l ed such that the cru
et ates! b Bt BB 1oFGnt HintachiBe yuhairatbisg ) the crude
feell SHORBRREA Wifh h)tdi‘@ge‘ﬁra't' d€irdt 898roken GRAkAGINARION dnBl tienf dt %%Econd
and second catal yst, and contacting of the crude feed
hydxpgentuptakkicosditiomtaall ylset tefrmmraelrenf fhnifirt aiptage adledlmmd@cteast 30

“C ey Y5 iRt bR e pls Pl TR e bl BreeTy

cor@dctddn@ith i ItdsabnCoUEE cRAIQE Gt a ﬂfsd téniiRrA@e Q’Gl(ﬂoﬁéﬁ &} dkacting at a
forms a crude product, and wherein the crude product

: seca%tealpwwrefandtthwacgesfoc@mdmw arpgprgolled sughihatithg first

cong%cgigg eegﬁ;gegé(jﬁlte is gtggloﬁ (Q?P‘ aé%&)% thah #& rs,éc%hg‘ég tb& r{% C}emﬁerature (d)

reactor; contac |ng 'S
hydebgdnl gat nmnbmcbdrmﬁg e@ontaéting; {d eydnonggésee genesated during

contacted with an adcttlonal catal % qﬁnt to
cora%satwa e $Pn{acEng FNAiionsErgal a%f%nt f«% su flad cryde feed
uthiEHs%t R:Bst ga%rt?&ht St ths Eé‘lehﬁe@h})w Hmh%%%e)&%éd ﬁ%@nﬂa&@d with a

crude I's contacted wth an additional catalyst in
first fred @p@gecmtaéyabfand coyaciogeef thoonde feed lase thedirst daalyst forms an

..cont act 'thtevan L um. atayst ogen is .o

i 0 G patiy ol FgrEm e ST RplePhned s FBIN AT wis 0% of

the BN 6§th@ %Fud% lf@édC afi®tdttacting ©F uﬁanﬂ‘uep&ude( PrbByd g ek seSond
3enerat ed during the contacting, the crude feed is

cat

B ferssercerudle progct sandi wheseialthecerbidg Brodudt has s & ADY efas meast 90%

o A B AR OB AT e v

rea@BR (K donedtisg Bipetfoahedinfdn@bulddtinghed gegtdrS(i) the @rude feed is
direction that is counter to the flow of the crude

conasiad witamaddiigpabeatalpa S@Eﬁﬁ’é\ﬁ“‘d{t &icanjast Wg‘éﬁhc @?ﬁ ortrpgre catalysts;
1)) g?rl{er s %rg %Ft}festa&%{sqgg%gn i) cﬁaw\g\;t{l’eﬂlrﬁ% Sg $ co%ac?ed with

errpera ure ana supbsequen an additi ona
an atﬂiﬁtainxalsctataiystan geqoesdndessipdiydtages soabélsitvequeantoaohiaogwith the

ndi t ontrolled such that the fjrst
vanla e& E@Pg?rea&en%e%e 3 BifeR arARgs f%% 1wnsppal cubic
mefe%a%é‘islb' Bﬁte%r(om:rda)f HRIANh RS dnSis QENRESA Al Gt WhE Bohtacting, the

cting,
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 besaedss | onal catal yst uptakes at | east a poreT/U82004/042653
t he generated hydrogen; and/or (o) the crude feed is
porSitR S e thd@Bhdriite@ BREBEEE AnWithe conthcaifigltdridaials afdlad ysttrodkd such
a second tenperature, and the contacting conditions
thaps BoweH thesas duina dfectipm that ieourebiedhe Bape thasreds Sedpnd a
Ao F8 e gtk B o GACORM TR B A bRl Batalye
at anfishiethpe@rure anpadistquensdy adthandiddigioha chtadyst mveesetormhtemperature,
thod that conprises contacting a crude feed with one
andjfe AERiactRgeanyLpes ¢k CqRifalk Shef thafbe e dprpRqratuee ig at least 30 °C
lowzéii" pRAnhed l@ﬁ’& éhﬁblgfiatlﬁf@,d(ns REdrs PO tis SQRPRSRFind! ddfabing, the

C
lica, silica-alum na, titani um oxi de, zirconi um
crudx fagbd ,is erantpeessl with arxadibtiorat catilystyuanskthe hemtaoing cobditipheare

atalyst Is S orted catalyst and the suppgrt is
cori Qi G 50 it f SRR Sflaket TR & B2 BB 0NR seErmiee
hydi8ged; ¥ad/of dg?ther@é?de@@is@ﬁ@éeqﬁérﬁ@_tc%ﬂta@tted vitheifRRIdaidAk Ecatalyst at
above 400 OC prior to sulfurization; (d) a life of at
a s¢cend tempegate, atlkthe gendagiingsonditigns are gentralled syelpthat the second
an r.(e) t one of the catalysts is in a fixed
tenwgggt‘grf“sg%deraﬁ leé in the crude feed. In sone
e mbhdkoff ¥nshodihiénts, et estivnall £prpvided, dleSombifiation with one or
conbi nation with one or nore of the nethods or )
moEHbS MEHEAS ObeaseRaitings aerordiae 1 mcanon. & mthorbinat ¢psprises
corft Rk a3 T T@ﬁﬁ bRYoPmEFe4d l)fls?seig i (PNhe L4tal¥BYi€a supported
catalysts, at |east one of the catalyst is a support ed
catalgstaing she smppart barhjprises thimisatsdlcysiili@raduming, Stapjuor oxéde,

. catalyst or bulk nmetal catalyst: (a) nprises. one or
ZirGRg iR FOMSH BagTPSHICB SRS MXLRSS dierahal P AT i gported
catfl9& a8l tHEDJu? SO MRS (9 theONQHOE ¥ OB ReS ah h@Mional catalyst
Col urms. 5-10 of ‘the Periodic Tabl e, or mxtures. .
that hasrbeot heat bpathdigt a fgaperpiturmabdveclVaCypstor tasulfusigation; (d) a life of
o G DR s 0 0E0 A O OB s o
fixé®Ebddagdisturiebinghe &mde &ednor e conpounds of one or nore
nmetals from Columms 5-10 of the Periodic Table, or
mi xinsogs enpRadiaents, (eg inyefonialoProvides in ¢RIRNGHONAYiEh one or
ol TR ERBHAREof bl S ERIPE i 1B i 0 R i
corttéveinParcraidi feediabh ene or motextatal ysss, hlease ofic of( tHy caralyptris aes

one or re tals from Col upms 7-10 aof the Periodic
SupPRTFLCat s o5 Pt BB LAY aggﬂﬁsawéor@ﬁ cHghat etk getal
cat%lzgei?(ealg]?&d’l??gﬁ%s éh@ Br Rbre H&aREFIn? EofundRB. 80 oOthe PErtddiE Table, one

as, per gramof catalyst, from
or 1DoRAOInpOuGdy one or MOrddetaly. fRony Cahmsnisf5-1@ okthe Perrodie Table, or

.metals fro lums 7-10 of the Periadic Table 0
mi s Um0 B Ke b eyt Ser PP} Gt lram 205126
grafifs, $tRorfP®1000d. T grhad| of: orfelor Mioté He@Ss frHaI@Himng 510 of the Periodic

conprises one or nore netals from Colums 5-6 of the

Talperang @i oTagdrepouade obenerasmeore gyl fiom GflumpeSdP ofdhederiodic
tals fro I S, .b- f Periaodjc. T or
TallEF et oo 3 ogoRaont a8 kBB TAFE Ry 10 or e
Perl dddT4HE, WD obndke ¢diepdiads ot of airé meGilelroth TBMiAns 6-10 of the
compounds of one or nmore netals from Colum_ 5 of the
Periodic Table, or mixtures thereof; (d) comprises one or more metals from Columns 7-10
of the Periodic Table, one or more compounds of one or more metals from Columns 7-10

of the Periodic Table, or mixtures thereof; () 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@awe398s 001-0. 3 grans, 0.005-0.1 grans, or OpOLUS2008042653
grans of: one or nore netals from Colum 5 of the
graRgror 9cdi0¢ -0Th pagns cdneénesr niare enetAROMOsiueis 019 ddthdPerddic

metals from Col umgl§5 of the Periodic Tabl e,

ar ..
Tabjg.,qniG 08 Z191¢, EQ1ABGUN REAFIRITS dRetals &ogy Colyps fekOpfdhe Periodic
I .
T B B B A 110
PeIREhG able; onalvr eyorocompoiinds eSoncharmat metily floasColpams §réaofi the

of ..catalyst,. fro rarrs 0.001-0.3.gr ,
Peigpi 8856 00 s T (RSB SROTSIor G Gl e faigna 5 of
thelPefBHEAB M ofe S mbleRoRPbiukidioF ohd bt &or@xﬁ@taf&rfrdﬂi’ C%lumn 5 of the

conpounds of one or nore netals from Col um t he

Perfwgli¢ Galile, o amikeresgherapfy (hirhas, neh gragoef ca(atystmb dmsﬁ %Q@Qlcgtems

e tals f. the Peri
frofy 0, 00150 B RS 010R 0 EB T 40501 e, cED.IED 5 FAMSD: one or
moﬁ%ném fidh Qoline 5 Bethe®diiodif abRr, omy oﬂﬂlékwbﬁ@ohxﬁtﬁf(ﬁ @he or more
) has, per gram of catalyst, from 0.0001-0.6 grans or

memla)@qm&%urgn ok tht Perigdis Trdlexr @lmtearﬂsererqfom COHINIAS QN or

mofl kAR S SOl S BB PeAle Tob [ER B HTBE BAiD s W br more

metilxfrom & lihe bedthe KerjodzoMbid, seminarea tensf; @ﬂmwperlgm’neof
conmpounds_ of nadi um. or m xture

catelasﬁpgp@é&()%l&@ gramsn 080 grams %@%{Jﬁﬁsgr@fls Rr@R%PS gggms of

ondbrhée §Fethld %roﬁpéoluﬁﬁ% SAAPPESSHC TR dne 09 MorOtoPdinds of one
conmpounds of cobalt, or m xtures thereof; (p)

or morqmctalesfrqmoCybntmw@af the Rerigdic r"r"able mrmx@ueﬁjt@hembf (k) comprises

ond Sy MO S0etas i GOBE G or BBl e, AR op Bt B Giigof one

or Bbre lﬁahmbﬂﬁn@mmﬁﬂm S th&PEGo 1D ITXKIE Q0 ik EPEAREHBEIS (1) BAs, per .
m xtures thereof; k—g)é)-g conprises tungsten, one or nore

gragoefsetahess fsm 0 0RH ra@ﬁ opd LD Ir0cserame oEsme of grorgymstals from
Coﬁlﬁlngg{ (glﬁhg i’e&@cﬁ@lﬂﬁﬁg 0 ro? mer (0,(91]{%&1n§s gF (%Esor%me n%etals from

one

Coluar BD6f, thé P}n@hmﬁabls a8 mnmr@rthmbe (rn)etcahpns‘eﬁ omaﬁujnumne or
6 of the Periodic Table and one or_ nore. net aI s from
Mo FQipRPURGS off vanpdiume Py itares tisreofl (Rhedraprises Rickelppug or more

co ?&dn@s 8f mt:i{kq (S;Shﬁfmes]igeﬂggf ) Jogg)‘rﬁgs CRLKEBheBr mﬂr? cor n?ounds of

rises one nore el ements
cob@t] mrmlxllfremhetehé (P)ecrqnqmscs ﬂiabibdczntmme)ne for rrm)reeccnnpmmdsndﬁ

one or nore e fromCqu of th dIC
moibgP . i TeE s BE T L b3 Pt G Glcatadysd fih 0G0l Evafns or
froﬁer G064 rdrh OBt thoPHICHuR, o%mn@ﬁybdemﬁn @6mPBRs, or mixtures
el ement's from Col unm 15 of the Periodic Table, one or

thereof:d r)compoediyngsiteny ppe @wmmrce»rrmoemféungsm @ohixtures thereof;

50f thePrlo ic.Ta ni xt u ere
© poepraimst csREsGroREr 8o B bt Snes iR atok gpescen
coxﬁ%ddnldé ,&% miik\r@ahcredXt) Etﬂﬁplﬁies bRSbr Mork rdtaleBroaf Callupiigs of the
um na per gramof catalyst; and/or (y) has at | east

Peripdic Grtdprandena aianere aratas frampeslugind M od theclariadipstably, pvherein the
moisag2 E%lo mﬁgtgﬁlﬂ{nhl’ 0 xlhgt%l fOQMG? &Bi (?hﬁ%&l Psrfﬂ \H& ‘il ‘%8‘ 5 ur)1 comprises

nation one or nore o
oncm}fm@ﬁleldnm’mas fasxa @ollirg 1 5 of the@®etiodie rl’rablenonea)rnﬁmb odmpbunds of
formng a catal yst co conbi_nj ng a suppo

ONERFEMQSE ClFeats QR (olyrpn 69?1%“5%%9?}6 repigerapixtures theredt; (v) has,

per gram of catalyst, from 0.00001-0.06 grams of: one or more elements from Column 15

of the Periodic Table, one or more compounds of one or more elements from Column 15
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m xture, wherein the support conprises theta al um na
and heat treating the theta al um na support/netal
WoRos0s®3at a tenperature of at |east 400 OC, PEOTUS2004/042653
further conprising: (a) conbining the support/ et al
of mhe®ariodioil dbke, watrgxtutes thapeaf) @v)ghesEioran dneut mugk ddgnpoligds of

PR e e e P st s et L Bl e e gram of
cafafyst; THA/HH (y) Hal 8t 1LAE 0B rdhy 5f thela I SRINE pENRAR SFRAtafyst t he

I riveént i on "al so provides, in conbination Wth one or

nor dn eéme pmbadinteotisthe nn@@ﬁproélw pvsdeaciosodibimptivn withene or

i nv .hat ri.ses .contacting.,a ,cr.ude.
me 6 Birbiodh b PR OB ek TBeeS T (ROMHER ¢ RRRgRk otfing a
ca&lﬁﬁccﬂh?ﬁdﬁﬁ?@ﬂrﬁtﬁﬁm@fa s@ppdrﬁ‘@ﬁh oﬁ@ 6r Pbrd Metaad antsd §apport/metal

has: a nedi an pore dianeter of at |east 60 A,
mlﬁéﬁ@tw@oem\thww@ag@mnws Hetaglumings andlygt meating th@@gta alumina

sofpitu et i) » Syl R Ry a6 aft i es Bl o
corBihizbthe AuppBOmbA0mix tu230itibAtteAfo form @Gasiofand; ex(rbbllng&he paste;

| east. 60% of the total nupber of pores have a .
(bhobigtaing theip plyminy By heat yeating abyming apa tegtperate,pbal st 800 °C;
ek surface area of at |east 60 n2/g,
an@?FﬁQth &%QTQQ%Q%tIeaSt 100 n2/g, at |east 120
n2/ dn sahe hmhsdhmbﬁ@s ﬂnﬁfngvenad)n hle@ptovkizS, 1nﬁ;bg1,b1r1at10mtzvith one or
Iea t 220 vol une of [, of .
mirhat P radngE o omagsions aterdinggo B Mpeior, omeertali comprises

coffactifASérulle Ree@ WBthDonedt nre LAAFts An WHESHBhE polelsi2 QU ribution of at
enbodi ments, the invention al 50 provides, in

leasborsi qfahe entalyits haso(faé agnediay I@rgﬂlamﬁréermétahl@d@ 6814, at least 90 A, at
|t|on .n hod th
leasP {'gbog,saet Sleagon N Itgeasg%f:OSAu 2? asp m 18 0%22%¢ }X"%trnéost %BO A, or

in su@gerflto@d%-as@l&ysw,mm A, Wo-¢ 0 t&b%@lw:&r 180-6@) A, 230-500 A; or
es alum na, silica, silica-alum na, titanium

600%9%% (byatrleashpQitnof shedatal rebeof Brves hrvea Pese digmatervaghin 45 A,
f I
35t/ir}gv/rr 2? Ad é)? %dd%?gérle td%nse&cﬁ) (Sc9 QWféc%ea%ag(ﬁrgtWe & 6{((55%17@ e%t least

ran1of supp
90Ie’2s tat Ra& 1@oamFssg af legetrBA neflay i mt 1@d)n haat lege QO@mitgl, of at least

22D R0 i i et AT G apion B i Rl T ieast 0.4

cna}guml@sztO@edrﬁ3¢g b Wietg 0. Mey@ al umina, or mxture
hereof; (f) has at nost 0.1 grans of al pha al um na

per Iy s@rm ehbedimsotst the invegorealenprodidesrin spmbimetion with one or

mard e s R e R G g e ERTT bRahiRated ReBE ofh gomprises
cohtaM@iptd @ide Reed MHALNE Br ﬁ@tr@hg)@brtédﬂ@ekalys(@)ln Raschah® QipPort: (a)
size distribution with a ore di aneter of at
compgsas aganing, silipp, sibegypingdrag titarpise pxlde,tm@ogluppwde magnesium
oxﬁcgg&r rh&'gggs @E‘:%Bf‘ ﬁé@f&%‘ﬁte Zlﬁdcok{bglsg Q@ﬂh& th@ﬁagiaé%r delta

allﬂmmﬁl,’E(t)aHaspfﬁer@tadl efisippoA, Aledsr).5 ¢RIRY o fRMMNAudinalil) das, per
metals from Colum 6 of the Periodic Table, one or

gram PESUPBRTAL ATt GF s vt Jeastd)- hretemisof theshplumingrir e leogtprises
al;ﬁngglfn’ﬁﬁé %gfnq’na Pllnﬁw 8 lta'glﬁ&hlﬂ%,e[ﬁetg Iaﬁfngﬂ% CS)I ?rngl/u% thgrgz)f, (f) has at

per’ “gram o cafayst eas rans o
ma3ne. | gramoofeal plet Alminhpeny@ol efimpgorof t he Perl odi c

Tabl e, one or .nore coppounds of one or nore nmetals
fromt E%p%?mb%dlgxpnttsﬁge gg/,ep%q so provides, in combmatlon 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
woe0s/06§93% he met hods or conpositions accor di ngpreDUS1084/042653
i nvention, a crude product that has: (a) a TAN from at
a suimﬁ)tt ﬂleilsup}fdrm‘nnﬁprﬁﬁig theta @hh'ninﬁ ranmtlﬁl: WihadiamDca4lysvthad 4 pore size
at nost 009 ns of the alkali

00
dlsmlapn w tﬁ& fﬁ?ﬂﬁ%ﬂ P diaugpetey qfn@t gﬁst 606} cqmirises e, gr more

me%'lélﬁ‘&h@o@&hl% P e I RAICOfabld, Hﬁ'@ox%@fé% olufids &ton@%hom
0. 00002 grans of Ni/ V/ Fe gram o cruciJ pr oduct

metateifrom Qolymy p @A therPeriedie ';Eib@harrmlxtblltﬁs thesend; aridém (0) 1o, per gram
of AR %5500 FPams e op e SR T fiibn it ariogic

Talble Qhe@e oré CorfFatAds 8f b borthérd nividls ﬁbnﬂ@&anmfs &ftBe Periodic
net hods or conpositions according to the invention,

Tabpeorgnixtsesdhereedal i netal salts of one or nore organic
aci gs
o i S BLISLIG SR Do b e
mo(eabf thé mleeh@ag oogEnmsitione aedokdihg towht alveniisn, lai dnlnieqm)duct that has:
ium or potassium nd/ or | east ope of th

(@) élw e e hah O e framed P tﬁé)g%(&ﬂ%&oé 0 B of tifwm 099 @ik (&) at
moSt ngéb()@@ Bfans Jtﬁ LIRYIS Heta® ndla g@hﬂ% gélljtlg %tal '15‘ metal salts of organic

nati-on w t one or nore
aci¢Opgy @sin pbosdapodndi () at mostHe00062 gmmsmsf NJéV tFetpho gratrhaftcrude

nprises .cont ac a crude, feed wi.th one nor. e
proggg o ledef SeREE R it o i Bt tD Srh Ry B Sne of the
catfly$te BerUr @A WE trude peodiei. hod furt her conprising: (a)

conbining the crude product with a crude that is the
sanin semedinftfodiraents, fthomvemonalspduovides | nt @pmlmn«mcm witkepiak or
sui

moEﬁ, of&ﬁ%{neﬂfo %]01t cro%g]ps %1 OIC(I % 0] t?xe Pvehil gn L h? Per enet Calkali metal

a cru e sanme or
salfsfo® Bhé blﬂnﬁll’euﬁgarﬁ@ﬁdds‘, Oné OIT ﬂi’ﬁ)ﬂt Ak Bind-carth trixkd] @alfsfo one or more
treatnent facilities; fractionati ng the cr

‘OrgaRis @GS O AAIUBES tb%nfofrlflaz@tl% faat Igst ane mffovék'«ﬁwm@ws lithium,

socfumx gﬁa?asgi[lmn%cf r‘;(:b?%ﬂ ARbfe {)f {BE bikafe- e%ﬁldrﬁ%ﬁqyﬁfaglgesmm or

transportati on rom at [ east one
caldust il l ate fractions. In sone enbodi ments, the

|nv ntion al so provjdes, onbi nati on W|th one
e R VoL BT e S ey APgvighene or
mowaﬁﬁé hﬁﬂwod@oﬁét@ﬁﬂfsftﬁﬂs s&*o?dlﬂgto %0 'fm}éﬁﬁ&{ Qndihéd that(&}npnses
has at | east . grans or at east . rans of theta

corddatinig ngcrt.pbrfe?i' with ope grurpp@rqatalets) to @m'ﬁb]pﬁ g@@a]cmbqhgct that includes
a il ool Fhei &Y REREh st i B Ebmiiine, e eas3FRag yi o

crudle Sat isihg a8t oM difTerantesth e (FO8Efcad BRkHARY crilt sub el For
230 A (&’9 has a ore vol une of the pores of the pore
£9

transpowing; Inbmirtgrf dFruge prasiyst wigh a crade tpt &y the samearsdifferent

frofpr the J?Sﬁea S?{i(t%gorﬁgtél;@nfé{lfaﬁﬁqbtaﬁ&%%t fﬂ&h &?{gér) g@%%ééﬁga{tigg the

or a rrses one

crufié prodGett andier (d) fefctivhatifethPeride quduEalht@onmencﬁe dixtitlate
onpounds of , one or more netals from Col ums 7-10 of
fra@twesp@ﬁ .pamuemgé@m&mr@ﬁlow firsat deqst nsrof thedistelipig fractiogs.

one{ osron{m:rrr?oom&ltsc‘ thd Q0% LA'IEEB p’i‘oﬂﬁe HPcoPn?&hé%%‘Rx(nh one or
Tabl'e, one or noré conpounds one or nore metal's

mofe afithCalethods 6r aimpdseioRe a¢cxoctlmg fbahé eventionyiaxtippoesd catalyst
composition that: (a) has at least 0.3 grams or at least 0.5 grams of theta alumina per gram
of support; (b) comprises delta alumina in the support; (c) has at most 0.1 grams of alpha

alumina per gram of support; (d) has a pore size distribution with a median pore diameter
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thereof; (i) has, per gramof catalyst, from
0. 0001-0.6 grans or from0.001-0.3 grans of: one or
woes/06dBumMm 5 nmetal s, one or nore Col um 5 nepEl/US2004/042653
conmpounds, or mxtures thereof; (J) conprises one or
of zm]éﬁt P31 Al &) hasonpdze vulamebofahe pres Hethe @dte&w@&bétﬁbuﬂﬁﬁof at least

4JTor e ndsg, o ne or nore I's from Col umm
0,360 s %ﬁiq%fo%?'em%gb{f)s 25K SUHARS TR ST %ﬂ%&%é@ mm(a@r aﬁ&f@st 90 m’/g;
(@) Qgﬁlgggc%mngfor %&@M&is frbih @Bl&nﬁ)sop]ro gf ﬁlegr%:ﬁgﬁxceqfabfer 81% or more
0.001-0.3 granms of: one or nore
coropounds ef G armmoré mmetlafronn@qﬂummslg IOcnf thng Rd:rwdesTaHieroe cﬁxtures

the&gﬁég%grgﬁses \éﬁ?g(ngrgingr? nefﬁ o ED (;Henn%%t?lg ?géocﬁfz Table, one or
mob@ERSRNEMDE Har %orMe@a]@ﬂHiﬁ@m%n SfofiRd PRHRIRUTALIO or mixtures
m xtures thereof: (n) conprises tungsten, one or nore

themﬂﬁ@m%grmmwﬂ fpm $i 0000 grems oe om ¢.891-0.3 grams of;
one or. no sofcbat

on PRG-I RS Bugots A B PR SBAEY MRS SRR s

thefIF:; IR PRIdEIShe@r nitr€ KRtals R6mToltimh GSof&IﬁhelP@Qfd;c T4bl& @HE or
enbodi ments, the invention al so provides

mogs,FASRAANTBA atfetoh msre mtalnipm (lumpé b gherRiodis; Table, or mixtures

thegegmtﬁz}l g&sgt %}g ?E%hl?gthgrg ;&Q‘pd’\llndﬁgdtn?s“or @ﬁb%@?oﬁ% grams of:
oné)ox‘&noth(mimn 6Gnedals,ameat nons Coluri 6 frvjal barapoyrels, @mairtuads

co sition, at |east 0.001 grams O ydrogcar bons, with
theéeoggf)l ‘ioﬁé’nﬁ%ﬁ‘é‘a@ﬂ‘%‘t PROR O °B yapR YR I Ui
thefdof:Qm) Q@mM‘D%S rﬁ&lyi)cfe‘ﬁﬁfn Qn@@x‘]mglre%poﬁﬁdsl (ﬁ%lylgheggé or mixtures

grans, or at | eaS5t 1 grams of hydrocarbons wt
thetxof;| (nh@mmsgeumgstm,ldng or orrhetmpend?6liuogten dr Bﬁﬂu@@thereof

O §praiisgehiF onf Pt soririndt theondh W il o8 ot )
coripriseO facél, OneléHimdRRompEhndiadT ndkel, 8AMIxtOreS 5T arrs of

baS| c nitrogen per gram of conposition; (d) has, per
gr aln smecmndinents ihe myentwagdsomrovidesy inemnkination widaene or

e G5Ol L9l B 50080 S0AL O IR g

(2) hanPDAIN ofa mdsn1,%0 Msef B inte3n0.3, ortdtenosny. embl) hms @bxsg)am of
provides, in ¢ mbi nation with one or npre of
corﬁmsrfwsat&féa%eﬁﬁbgmsoqf ydrosabanhyith 8 pr@g.rW%rﬁwtahutw&

betGedf§s Q(F’HP@%G +©@f ¢ @t MPQCAtL!?a‘%?O 00f x%gns”{&rlgas?é‘b@ﬁ ¥, or at
and at yst's:

east one of the cata has a pore~si zé
leagtiOsQ Ir grbms oS hydabe¢anbanisevitherlbaihngpmmege disaitbetien batfveemP60 °C and 320

I 0 A 500 A, / f
C o TanMES SR gt Rbo Bagnpss Riirofispomt it L Rfn i o
dlsmb@ﬂsﬁ B&tweén 800 4Rt 650 Pat 0M G1NMBHARS Kis ot A& BEIGsYrams of

the total nunmber of pores in the pore size
basm mitrpgenper grachefsampasiione(dlhasrperegrami af wompagtigy, agkag 0.001

erafts o Ao D.h ¥ € B PFcEad! IR st im0 Pod blaikor ol

nick€lagll vardiui ber grﬁxﬁ)of@@ﬂpbslﬁ@ﬁ a support; and the
support conprises alunmna, silica, silica-alumna,

t i t Brsome epfodimens, ﬁ%’ﬁb’%%)@l‘%@m‘ﬁé@n Bsqomhieatiogeyith one or
mo? &l thé etlﬁ%ﬁgépéorﬁﬂcqéftﬁﬁgﬁccéthﬁgge th%: f\ln%)e ?o%ng %a%n;agsﬁ{)n that

rom ums erl O

mcmdes Orie dmiicﬁe caapyst il aplecasitme@f thesaeal ysed: Qd)&laﬁ lel‘ne size
the Periodic Table 5 m Xt ur

dls}r]li)ép%ywtg (tkpe) mg%%p@rgéiganam%r (8} at,ﬁﬂsb jtanost 500 A and/or in a
range from 90-180 A, 100-140 A, 120-130 A; (b) has a median pore diameter of at least 90

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

conpounds of one or nore netals from Colum 5 of the
wee00506H8985 Tabl e, or m xtures thereof; (g) has,PEBEUSHNEIM2653

of catalyst, at |east 0.0001 grans of: one or nore
por€aliammersvitin 45 4, 36rfe oo 25 foekthColedian pBrowdinaeter;qphasradsirface

or .m.xt ther.eof . onprise e2,0r re netal s
aref PN P b Ted L4 B IS B e o Sipies & pport
anCMBER ofpriRBEal @it sidcaTeilRh-S I UnhiaR) tEMimTbx8d0 Lirddhum oxide,

Periodic Table, or mxtures therof; (i) has, per gram
magfesiin gkidetzeglite] angéar nyixpuestthefieatée)sompsises are arprage metals from
. r r | conmpaun
oy 54 o P R LB TS Bl FORRANDs o
Colutri 56100 oifthe Pericfic Thisle,Remhirdires thedebf (f) @0RpeikesNE &r more metals
conmpounds of one or_nore netals from Colum 10 of the
fropdeolymne ofdhe Beriadic Table, @ne o1 moEs exsppouadtipiopne(geymore metals from

ColuMHP% i)fsﬁlé .Fgﬂﬁdeig ITaf)'lg,r & rﬁﬂxm%et)g 8@ dlrgg,lo#g}grélré opéartr{i)lpéee[, at least

eri1 odi c one Oor nore conp ne or
0.080 kgrantsff oreror Godrel Kolubin Hetdbe oRe br mdiecCdlaimne, metal compounds,

m xtures thereof. |In further enbodi.nments, features . ..
or FPS ol &) SRR & Topredhigals VB PUIIg! e Periodic
Tal10 e ¥ thoté Ednp R bESnd drafdre hitesls &BROCHINER S Qhe PO dic

i nvention. For exanple, features from one enbodi nent

- Takjé, armeixiunssgheriotir(i)has; poegraondsi catadlyshat laast 800t ggnisrafnone or

mop Yt Rl S & BRE DY & e R rBRR i N HEMeteof ()
corftibes ¥id SMMortanals Bdeh O6ILRINNL0 dfMhé PEAJHRE TASTD QS BB Riose

additional features may be added to the specific

corapyads Akenreordeere meyfrpmreglpmn pRjof therResioRicPliabiay o Omixtues

oL S O 08 ST P P e o
ondo@nedre tcompotiiid of ohé ominbg edahaitd &dmdeadami [5iod theaediodiaOTuble,

reference to the acconpanying draw ngs in which: FIG
or mixtwesthepsgbmat i ¢ of an enbodi ment of a contacting

SY Strfikthé itbodafers) %a%ﬁﬁ§fr8m%‘f>lgﬁggtefn%§di9{en€sr@?@ fg%ﬁtﬁ)n may

of contacting systenms that 1ncC two contactin
be camlzsed-W{Es fea®ienfiomIthea embedinemtst afgke wiverivino diomexdnsplef

contacting syst.ens, that.include three confacti.n
feaGSRESH e RESAEeR: AERtimPRITTIResF CruSart Sk rGfbrgs from any
of the BeAtmBsdizeme. i N conbination with a contacting

system FIG 5 is a schematic of an enbodi nent of a

bi elidiurtberaphodiments gpide droduatseire pbtainsllabseny aftheynateeds and

Sys{an%degcrib%d%e%ﬁhe”mi c of an enbodinent of a
conbination of ‘a 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
w@pahsosisde product for an enbodi ment of cont ack¢TyS100€042653

crude feed with three catalysts. FIG 8 is a graphical

r epFEGR 3tAa41idoiB efe selxdngdiice df evbodigentsed comapagatystems that

er sus Iength of run for an embodi nent of contacting

incfyde Rree, GRNTICUDE ZQP%h one or nore catalysts. FIG 9 is a

t abpj@td 199 sBhenh /R TR REBbHVRNPSLLEIPhIESN Qf)né:ﬁl%@ﬁ)bﬁxﬁﬁgn with a
and crude product for an enbodi nment of contacting t

cordaqyigg sferd. with two catalysts. FIG 10 i s anot her

OH 0 Pt R 35 BB BoB R Bl AR o

corftidtidg sieed. Wi th two catalysts. FIG 11 is a tabulation
of crude feed and crude products for enbodi nents of
contHet6 ing sehampsiciadan smhpdimenbedra epmbiaptéan of@epepargden zone, a

co c§1n§qgster§| $Fd all?lehcﬁ .aphi cal representation of

crude pr u s versus run tine for

e b BIG.7ei8 asatafl ativarif agiresagtativeipi@ péeies sf sutdd fekd dnd crude product
di fferent catal yst s st e i's a gr aphi cal

forap sbediment PhepriActingdh a%fgéwwabtt@% Holyslsude feeds
Ver gl givg g%%ﬁ?cai R &QP{Q@M‘@F\L%&M 99&5@%%%@ f versus

feeds wth er ent catal yst syst
lengthgifapifa ah erré)pdmnbﬁd:omtmg t}ree:sudhjked: withent pr more catalysts

vor ERE 50 oo B aeTbPBFiet Bhiraal 10 1 crade product

forfaf @fbonidht bOsUntabiihf BetthdecREAWIRWE ¥ ahBRB: FIG 15 1S
a graphi cal representation of change in APl gravity of

C r uﬂlﬁ pi0cs ematbervelndatipnraf menréseptafive propbisieh rberude feed and crude
Pro, i} t 8{?@' nfglf%{' r%ilgtro%gntagt n§ptﬁn ch b puty (4 er%ea'ggl},]s(f‘ at al yst

I
al represen

' OXYBER 1948k edbulatidX Rf eade teed AnWeihvgd preRicBEbi @g&;dlméms of ..
crude products versus, run time for enbodi nents of
condgting cfudsdecds oth fourdidfergnt eatalystsystemser ent cat al yst
Ssys A ip0 :
oY ob BT 2dEh Grarhfal SR ARERIIRAE of SREREMAL Loffus run time
forembodinnami & aohtacn:mg audé fegdd With dowrdiefféresicbatal shsysena. yst

Sys t.hat de various anmounis of a | ybdenu

cat féf(gnfilé ig A graph va BTSRRI pSt hYCfW %t&@awﬂee'}eégs versus
runStiié BIFeRBbdinth st ofitalé Me@@si R %ur@ﬂ%r@m catalyst systems.

nol ybdenum vanadi um cat a st and wi th gl ass beads

FI G°1G.84iis a graphlval rapremntai nmfmmduel awgtenf, expmﬂedﬁrewdlght

perf Bt HECREUGS e BT O Bo R POl ESH hegritiecas

with Qi diffeRACRtAIRk ogtdmes. FIG 19 is a tabulation of
progertles of crude feeds and crude products for

Hi-reris 8 gephichicaresemizfionral gbargsda £\ PAgrayity jop ggide products
ver. IE)snrturall%trﬂenf%r L SBRAERRN" ?gomacting 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
wenedsivent s t hereof are shown by way of exanpber/useobhes26s3

drawi ngs. The drawi ngs may not be to scale. It should
thabi@icludele vatadaan tatalyst dnd adnalwbdepandvechadiatradatagst, and with glass

description thereto are not intended to limt the
beadgyention to the particular formdisclosed, but on the

¢ Onf‘"lr@rlg is & BBulaflbf BE prdPerties 5Pcrﬁ&é/ﬁ5d ahd cﬂﬁ@bfddﬁ@t‘é F@NS,

equi valents and alternatives falling within the spirit
embmiimsute pEcaitacting cprdedegdls WIthmmtqr ororg satalysts abvartpps figeid hourly

a nded cl ai ns. DETAI LED DESCRI PTI ON Certain
Spa%%%ﬂ?‘ﬂ"eﬁﬂts of the inventions are described herein in

MoT RICHa Y34 4 tabBREGE o Bidferied 6f dhudd Redipdrdnetiedsofdtd WS

"ASTM' refers to Anerican Standard Testing and
emh@mpntabgcontmng gruseifesds ap wfrious corjagimg tgmpgriatyesat 15, 5
ﬁ@gl %é%lﬁﬁeAn%f&{l srér’lu\clslct 1g;eot8§%rlglgstr rgcé 1§%gong)éaé\ %Ternatlve forms,

spe@@bkémboaﬁxﬁ@magef &t shéven By wdga of eetinslach theerariuge The

product are as determ ned ASTM Met hod D5291.
dragingsimy nohhgto walst dt %@pldobﬁfsllrxdsrismﬁéh% theidrapangg and egailed

des(%rg;%tglrn rﬁR%rg%thé n%tgﬁ%{n%d tfﬁhgn E@%gx?veﬂﬁ Iggglthg Elzlrc\%lﬁg gorm disclosed,
butranhé congdry, tlﬁﬁn&ﬁphlaistte ceet all erﬁmhﬁcalﬂonas:mmahlbmm @ad therhatives

are jnsol uble i ent C5 as haltene content is
Fall g vt HRschPISY? NG PRATIEN I PTEBDT VEtiSR 1 (R TRt U egended

claingfers to one or nore netals of Columm X of the
Peri odi ¢ Tabl e and/ or one or nore conmpounds of one or

EMI@E&DEISQE TEONIMM X of the Periodic Table, |n

h X co S oI um nunber, for exa
1 Gy SRRATRRRRGS i in SRS R ATRRA it efil. Terms
uselBbaid &k deficddelsToll®vene or nore netal s from CoI um 6
of the Periodic Table and/or one or nore conpounds of

one" b TMip refersge Americap fiacdrdrkesngand Matepalsi odi c
Tabk gp | fo t
SR TRl 1531 DLRE B LS

el errenIt eri o / or one
deteinin@l gy ABTPOMed®HIdI68a2e or nore el emsnts of CoI unn X

ofthe Periodic Table, in which X corres onds F‘

col OAmiR hygregen PEFentdgs Anf @tomig cargon B?TC? %Efuee feed and

thegﬂmeg?od:ugf ar@é?ﬁ@tkﬁmne@@& %@M@[e@{(ﬂ@ﬁﬁs) refers to

one nore elenents from Colutmm 15 of the Periodic
TabBeiliag dinge dmnebwmnnﬁ]reha:@nﬂm&ndshtufotaj peoduict, and/er the crude

Iemsntsfrom rlodl Table. In t
progRGRE Briciamared A S gRnod BT baP et B Frerinedic
Per ¢@0isphal @RS re R 18 RkpHAfterdes GRARAUASHIMle & pRftdle. 0;@Bphaltenes
the Periodic Table, weight of an elenment fromthe

confrnt iisoasi dstenalsied by STAdiN¢thodP280% onpound of an el enent

fr o4 tlgr%ngg t%?(ls)c’ r:ar epsI % oing of %lo?eurlngttagdofﬁsohtugr? 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
weadsobmased wei ght of the nol ybdenum netal i n PEEUS2004/042653
catalyst is 0.067 grans per gram of catalyst.
the "PeEIBdie Mable! @fvaliish XCboHé@pdl\ﬂ!s ghd csltima nt8ivRPFeNéxahipl& 13-18) of
substrate (for exanp a crude feed, a total product,
the Ferigdig Tiabls- ﬁpbmgle ?ﬁ#@e%éaelﬁgﬂem)gmfelfsﬁeew phmefe elements
fro%ﬁ%& hllnnﬁg ?%Iaegﬁfjf%aﬁ%ger%ﬂt/&g%gg E)?gn%ke n[?ruﬁndggf (%r{}, or more
elemhtglﬁxtom C@uurﬂxele(ffehiéPﬂ‘icﬂihcﬁattdduct m xt ure" refers to

the m xture ntactsthe at al .

pr obels senpe of %1%@99 icafiqn WF&%P@a %3&%@5#’5@?@6 WRbls, weight
of PAHAINEd o AGR 1 iRk ih@ lliehQH‘ic %Bl@e@@lggpéf 214408 R tRMriodic

343 0C (650 OF) at O. | ate content 1s as
Taldetoe migie df byomﬁdiMdetah@tbmﬁ@m thchctnafF obis'is caddudated as the

weigh) AR W RTEr cAfRerer af et L@t B ool WaDs  used er

graf st cafllyst, ShGal cldted beg]ﬁﬂoibﬂﬂe fraly¥dveih Q%‘Eal%% JaiHlyst is 0.067
oxygen,” D5762 for total nitr ogen, and D4294 f

gragulpﬁugramquaﬁlll}'SbaS| c nitrogen" refers to nltrogen

und » hay Ka_of t ha
i1 FOUR bl o e S 57 a P i A Pie PR g g cuce
feed Hvdtad gﬁfdustpbhf zc&udé plodus) exprégseld @Q@ﬂghﬂﬁﬁtl@h o@lweight percentage
onpound and/ or conpaqunds that when in the presence of

basad ep thedorbwaighhef the subsiatlg) y Mtopaaeafers do pagieg anllion by weight.
hyd&@&gg fgeg/.t&tg{rﬁg&m E;rﬁ)(tukéq’ LG rth’éjr%l &ﬁx%qhat%oﬁtﬁgﬂé %e(ﬁtalyst
source nmay inc I's not |m e

durh;girrommbgns (for exanpl e, G to C4 hydrocarbons such
as [ t hane, ane, t an

o xREAE Hfso R oA ns&i@%@alﬁ%;%e GSiitauRobeygen 204

mw; a4 NRE (BOCHDAL (pfoﬂm%ogﬁgmme%\bh%ﬁlstag d&daenmed by
conmpound(s) in the crude f "Flat plate crush

ASTM Megtod'DY8fers -t o conpr E‘SSI ve for ce needed to crush

c I ate crush st r e e
ﬁ%%ﬁﬁéﬁfé’{’ﬁo Eiﬁ%wgﬁﬂ*r% %“3) “5° ?‘Bﬁ% tg]% Ridfecular
strdclttﬂel bfla hp@dcdBé e PEErob@hal coﬁtéhuigﬁs aétemainad y$ IA,STM d/ldtﬁods
ressed in hours (h_ 1). Total volunme of cataly S

E3 %-‘aFOé K ¥cagDBYO o taialinwogsn, and Deapdpysilfugol Imglsbasxﬁ mqﬁ@en
[ t A 83
ref&r?#bé@grbgé}gc&rg%‘ﬁﬁ%ssﬁﬁt }gaﬁétﬁ kt%%l‘i‘ rl{%? ‘itgle;hoo rtgeagfg i n%eﬁ (W) is as
detmnmmasrmemoa D28§di d at st andard tenper at ure and
reesu({e (25 0C, O. 101B¥'\ﬁ3 her ei nafter rg ed to a(s1
STFH¥ TOgh SQUESS nf?é%‘?t“? rogeRy andien 3 cpoapoynd gadRcampainds that
whéf indhe &Eerﬁ@ bfa ERIR (Péé'ada%dttllf%atszﬁ rddcPid gﬁioﬁhe @cﬁoﬁ\ént 8
one or rmr e conmpounds that are solids
comlﬁamd@aj ircthd ahide 'feade fAehgdrogent soarcRemdyodélode bt 1 naslimited to,
ecj fi by the atii on Uni on of .Pure and
s s lon EXaranlry o GrAoitroR o 3 oshenc i prpppne.
butHi?é) alvatebl fihired (IAYIC AdBhADalanes Rhay be catdidlel tBisddsthe net

kal i ne-earth netal s,
amount of hydrogen provided to the compound(s) in the crude feed.

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

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

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

content of netals in netal salts of organic acids is
w@sg00detmss ned by ASTM Met hod DI 318. "M cr 0- Cee'h0R2004/042653

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

car fidquidesixdite’ refmiond crgnadsition thatapdudesiona offRdre compounds that

pyrol ysis of a substrate ésgp(éfoef is_as determ ned

are Wuﬂema%%rﬂ SAnpsAats and QEessg U Vbaheasipadigr pefprred to

Og%? 1 Ogmgbglh%ﬁtdﬂag%%rug gCS % gd;rgﬁbl%ﬁa‘%ﬂ Og‘@ tf'{) %I{/g%ﬁ'l‘ﬁﬁﬂlds that

are Napiut dt S Towmitleode drsners compenns e aqusoAS? M $ER.hod D5307.

N LVIF t
contheraticohIs refebsie the Koo BE i Whspitef By giingemariggel
Unmrbtfwe £id Apps#e8 IChe@RAAITUPACH,NéVent¥er SGUBDI Nat i ons

hereof. The N /V/ Fe content I's as det erm ned by ASTM
Met Hddtabdsa @&tal Sme'Jf qre@fmscr acids) refgr teadlkal ue@lsrelkeline-gfth metals,

zing e s g gEhs MErebf oA on SR SREASEY ol s of
org@i¥ G€ids mnemﬂﬁleawmsimrr@éthbwmm carboxylic (-CO2-)
group. Non-car bogl i c_contai ni ngr or gani ¢ oxygen

coﬁaﬁm%arbmr% b(1iMGRe) qegtenf refgrs &ja guantisy plegagbon residue
ren%a?’xgh% g% &tg or?faté(gl n%l%n%}tr(ﬁgsr%g{)?%ﬂesg?@l R |c§n e}ftqg ?@ﬁa%rénmed by

AS@?MMeﬁmdylMiSOgroup "Non- condensabl e gas" refers to
conpon ts and/ or res engs that are

gas aa ersitp hyﬁr@ﬁqrgg%fzqramnegg oilingrange distribution
bet@v@érﬁf@ ¢ ?1 0D ?‘Qﬁc‘ 800 4@[340 °FYi G:h()lrl@@’%e Pﬁtﬁa tc@ﬁent is as

l'occul ation tendency of asphaltenes in the crude
detémededbDeASifMthoddﬁ%ﬂhe P-val ue i s described by J.

J. Hei ys in. "M ure nt and Signi.fi canc

ns Y R sl o DRRPL RS, 308, SRR oot

Pet “‘N’l'/WF@ coM@ht” réfrs twwﬁ@&fnté}@ of mEEéQ r %ﬁ&luw @311 dHtombinations
45-53. "Pore dianeter", "nedi an ore di amefer", and

therepﬁrEhwr/M Hee conmes % deigTm BedPE AR I Mtoel Bﬁ7%f e

Vet RO B By Rl e HE el L S 10 A T e e

equ@lon-arbé)lic cAnﬂﬂirﬁﬁg)@Ygﬁmlt g gdeh)coAPdrfksi séfetsrre bfgamc oxygen
(Mcroneritics In Norcross, Georgia, U S A.) may be
conpqgds @aaféq BRi AR A B WG Clak) ETORBS M@@arhoewlér congning

orgﬁ@ove @?ﬁdﬂﬂ&gd? blapérl: Bﬂnﬁﬁ&gﬁ) gt'lb1§xtsr ét%% 'e@l@hs %lcohols

1000 et erm ned
aroﬁﬁﬁ@ﬁlcohcﬁ@ﬂdﬁfoneefakiehydas, &tc@nﬂmaﬂlonsrmemof edticloflo gatshapen
g 5} of crude feed. "Surface area" of a catalyst is
CargX Y& 5P ned by ASTM Met hod D3663. "TAN' refers to a

tot ‘Q{Io@%rﬁieﬂééﬂﬁeg'as’e?%ﬁ’ér? S &npohefik hhd/Bf A ules cham&fnents that
KOH per gram ("g") of sanple. TAN is as determ ned by

are gsEvianvB1 Rod D664

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

2 446

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

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

di stribution between 343 0C (650 OF) and 538 0C (1000
WOEB)0sa63985 101 MPa. VGO content is as determ neRiChysasiidd26s3

Met hod D5307. "Viscosity" refers to kinematic
insttueaMiyroateri&ics BicQClofrdross, Geprgid/ils8 @) gy bs ussl to determine

det er m ned usi ng ASTM Met hod D445. In the context of
thepg yaduesy ) | cation, it is to be understood that if the

val t L al: 0o

o oS RREe IR D RomBoRpRARLINE O bbIRETRS A Buldfisk6t 538
(lmﬁfﬁbdsdayrdueedrbﬁlAﬁTMI\/mﬂcUdd%}Oé'cal [ br ated to test for

ty, Cru d t ed
rr om b APEe in it b g orGiRar o AheonbRe o
st alsg\irtace ﬁrea@BFQ 8stalfBiis h@dtetatingd BHRSOM MetHoadsssear e

general ly solid, sem-solid, and/or |iquid.
St aTANZ agfersrio pgtal avid wetaberisuprepssd o milligranse¢fmes) of KOH per

o Pl ST e S350y WA pFE >

st avaozesfefdtudﬁdroSmbnﬁvabhIbbﬂﬁnglrmgermsma&tt(ﬁlrbe@w@dmr343 °C
roximate to, the production and/or retorting

(65§| Fba cg) 1G (1988 °E} %I@elé)ltl‘flgil c ¥OQcansgnd isstdetsamined by ASTM
théded and/or fractionally distilled in a treatnent
Meﬂg)?lq)#ity to produce nmultiple conponents with specific
boi {'Visgositai gferdits kinehatic vivsos(ty at 328 AGI @) °Faphtdoaity is as

disti|lates, VW r | ubricating oils).
deingd v BSTVRMete s[é%ut is not linmted to,

at ”Hxsﬂﬂg ebhtExtrhik H()]ﬁk'af?&h Ek Wﬁ@uﬁ%@t&fd tWAGHH O value obtained for

distillation metho Undi stil [ ed and/ or
a prapertpof ihersabstxitestestbd Isi augsidecofuheiss ofethe iestettied, the test method

that h nb b 4 |
ma R st oa B 6 1 B sl WP Pebponent s per
gr aghfes flay e préatRePhRBorattosttd blohd Hﬁﬁodéffb&l%ntaﬂﬁhglﬂﬁmanons

whol e crudes, topped crudes, desalted crudes, desalted
and Hppsiabibized srudey map irsiudacruskoil Kapdestare zanspplycpolid, semi-solid,

anc{/gx;lgc{u?% gér}gé\g%&@gn&%luﬁgﬁr{uk)ﬁﬁﬁai ant%& g rgrﬁ&hql %F%n E‘éndtensable.

gasas lvater3&all Cbrai)nﬂnribﬁibné\dﬁare()ﬂﬁoﬂl-_thatruﬂle ad de}mfa&LVz&nlbﬁd ’Rrude.
removed., Typically, ped crudes will have a content

Sufdﬂr stahilization I@wftjpgﬁgur hior pssimaiess 1 g uctinn ang/ofFdprting site.
B B T B

tregthieotfatihey mtmdiﬂdce redtige ooeportentsbeith smné‘mdmtle@ range distributions

conventi o tre |t| r.an ation
(foE%aln}péq,élaj?l?tE? ilﬁtﬁ[s %G{} E{d/?rr}g 1cap “é ﬁﬁ? 11thﬁoaéljcludes but
is n@& hﬁﬁte@ Ed1dBRoPAME: @B 1on MR IY REMLE FRUBMRIIARREbA ﬁl%thods
render them di sadvantaged. Di sadvantaged crudes

Undrayllﬁbandﬁaom&pctm@m@dﬁ@bdlmd an@pbmtamncme@ampmmaﬁhdf/ lswve a
oW _econoni ¢

carfiort REREPhed Atcubiss e ah eaiTRAL A o OB B o e of

crufi®YERAnSIBE S sidbilized chRRS incRide wHR crudes, topped &ﬂﬁ@es desalted
di sadvant aged crude that is deened t 00 costl y t

crugesoderebicd topaekpufes, ongrmbinations thereofy oB@nedesef@ﬁ o a crude that

r n&! t
hasdﬁeﬁﬁgr%ﬁ% (ﬁqhz& at gigts % cldg] QJ[& @%gﬁadé% boll rgoéo?rﬂ below
35 ef ano. IOEMEHa (95) °ES¢ 1 atéy) hAF’d b@lhavmbyecatTypﬁI&lly,thpddl)crades will

t ot al
have% c%ntent of at most 0.1 grams, at most 0.05 grams, or at most 0.02 grams of such

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

0. 0001 grans of Ni/V/Fe per gram of crude; e) a total
whedosneasons content of at | east 0.005 grans 0OPCT/US2004/042653

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

at [Seaststabildd grwies have prepardesethgallog/rtamsmbllmdjdadeg)) ba

C5 hal t t t st O.
traa%%%ﬁ f@%@gﬁtiqn%gﬂsﬁeﬁ’%wo%fﬁﬁas b>h5r ng% 3&&%& (f8’f exgmple,

plﬂe@iﬁ% telR08r &HiFNyB ORther Weﬁjﬁivegfn@mr afor& iskeh@able br (%)ertles that

contént of metals in netal salts of organic aci
rengler themsdisivagagel. Pisadyanthgedeerndes rp@fbegmrammatder t@detrangportation

catgiel a0t BemeR otk A imbfBR T FOGPE Bhi%e to he

digdil eeiean caged TaE Uelonit valeasiay Be 2u@f BB%Ba REerk 618 kithY theludles the
| east 0.3 grans of residue, at |east 0.5 grans of

disadwandpged cmde ahat isedgsmed tap esHigo Bodpess frausport) apddesrieeat.

SRR A S RARL Y T T ARy B P o
at [2agt o, af)le5stt0(8 ;B) visbosigrofat kagbest; @m graﬁhtsadmasttlageﬂa total
per am of | sadvant a may  _have

ud
Ni\(FF Gprtet ol ahleag 0 QQP P gE81s . ae??gst& ‘gragps PRV Ty oy gram of

0T B A A2 A s AR EREQETRRL o
crutiet f)lai rmldmmtrnt aff atTedst 0.01 gtanhssafgesi@uedper lgyanant oxggen a Cs

tent of at as 005 gr.anms of . oxygen per_qra f
sl eatiin it Eagko S game AR s esrbe i oo oteit B MR
coRteRorAE RAF 00002 aRs BIRICIE P& Szrf lof SaR l% cgﬁtuﬂke)ffneee@ls in metal

d) a higher than desired viscosity (for exa 10

salgsf Ofrgﬂnlcaaced&nf@t feastd).4H00f gremps @frrae«taltswebgram r?%lm on;
co%}nna 181?5&%1%{:5 dgﬁ‘\%% ?)g%igﬂ 2 t 818 (i\l%g{a%eé’) I'urgf[é %%glfncfch? eldger gram

of dfsacﬁ\)anfa@ﬁ)tﬂilaé Ia@[&sﬁ(h@ pe@fs.of Dbs&ﬁﬁywlé@led gedirislefrebibie, at least
i ncl ude, per gram of d| sadvant ed crude: at | east
0. 02000 05feawl§e oatat least} 9 grapvyof gesidns, Ipporag embedimentsgthe

o GRS RSRORTAN o AP 620550 2,02 05 1 10.0r

0.4 ma(‘o‘ﬁ td05.0lh cgrtamrﬂe,mlnxixmﬂastdls@dmggd angles, per gitaml cﬁ"ahiadvantaged

001 grans droc rbons with a b0|I|n r.an
C“H%es‘inf‘?( THE BT éf Gb‘eﬁfé:oﬁqg e gdeatt d)llgggmwg.at least

0.@tgrhggst 0.001 grarrs at least 0.005 grans, or at
Ieast 0.01 grans of hydrocarbons with a boiling range
di st pdyae ¢obodimenis ctisivantagedzanades havoraperties deluifrg; but not

t |
tinfiB 82y TRE b e 0.9 O ru ke fiton: P A0as8D T greiln ioneen
peflgrainr dfletiidedBed) ) 1ES BsphaReREcartent@P @t R65t @t04cgr§49§ oMPaasphaltenes
D sadvant aged crudes may include, per gram of

perigramcifzrdederd; €y adighenihap é%@slted msewtygﬁa@amake T dfsbtfora

crl%b ge% \glbliaﬂf’l ﬁ&(’ltggf Ltqgaasi t1 eg % clg%t%mg f(hfxeit]cﬁ %%%&gaqgéf O{gamc
aclfas dD4t 18d3a0). Oa(DOII gask oOmetils g gran obdrudle as ) @nﬂﬁx&t@naﬂﬁreof

or at least Q.01 grans of hydrocarbons wth a
r an&saé.vgwges&fw?ﬁ g ieRde, pefoerar of diadyrataged 5{ude afEdﬁPSt 0.001

gr*@ at 1@55t g%§ ?rz@n@ g%latQE 18.01 anllseﬁsﬁyd cg%ng{}v?t% bo‘ﬂfn

anms of hydrocarbons wth a borling ran
dnsdubntnon tbemweem 9bE€Cvwrd 20200 a0C 1ah M6t 1845t 4101 @radd aMeast O 005

gra}%tésalg{e a?t %@?088 éﬁ%ﬁmaé%%rggé%wgh gm%f)ﬂl%rgarla%sge dlsrtril%tion 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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 00fIEkR. hSeLPht0S el 0 AR KT HIF LR HIEARHIR f eod

boi ling range distribution between 300 OC and 400 0OC
at 0.101 MPa; and at least 0.00 1 grans, at |east
wO288h6y8aNs, or at |east 0.01 grams of hydr ocE€DURR04/042653
with a boiling range distribution between 400 OC and
at GDO OiPapindGat 1dddt Ve grimipat déasell0engrage dorcit lehes0. 0RY¥rams of
i ncl ude, per. gr.am of |s dvan&aged

crggf, at | east
hydyogpghong e abeﬁmg ERgE étr ghtecen 600 ot apd 439 °@ ap4.101 MPa.
gra [
t Stﬁ?siag{/m%% EPHH éﬂ@lﬁld(l)‘:c)ﬁer%‘?%]{l oggllsg%régﬁaged crude: at least 0.001

graaddattleasn0.005 grag’rseor ddeast &gl gomparfdiytimcarbpps with Ia}hmltdgerange

aiseiifn oEarati a0 “OF ARTMAGn LR hORL pFoE Red TR grams o

at 185201 arﬁJ of BRAtoddrbbnd WatkE: boamgeraﬂgeseﬁgkmﬁmgsaweéru fi®5°C and
may i nclude, per gram of disadvantaged crude, at | east

200°©010. 40 aMPa; attledseA8p1 ermsatdﬁam@ 005 grams, peatdeas00.01 grams of
ra of .hydro arbons n
hy & PoB LSRG PRRE 4t iBn BRiWek 806 37 4300 20 40101 MPa;
at 1645 690 R BRSOk 16454 dDDS rgeams ]2 htuse&t 0.10@ grh 96 I8fdrocarbons with a
di sadvant aged cr ude, | east 001 &rans at | east

boiing pm1gg Aigtroution bawele@éQ@ °0 ae<14@Q &gt O O hlyapend asdenst 0.001
o 10003 BRnEenOR e 5L IO Sl S U300 e

dmﬁ&Mﬂgnbh&wﬁt@ﬁBﬁS@&l&ﬁBﬁImﬂEHﬂHﬁPeJn |nclude but are
not limted to, crudes fron1of t he folh& ng regjo
p

of Same disadpntagedcrudes may s iide ey SEBR PhEisFY 'iag%?rﬁﬁ% at least
o.ogﬁgfm Jﬂé@@@; rafi L6} ét'l@dgt &ant Oraaglqwﬁgﬁa&%np hrasooumg

ptian Suez, Uni'te
ranfe gmtrd)u(ﬁ)ﬁ sﬁmmeqst ©h AEe£0.BOh MPaBamddi{mmez lh@hanbdlhhg a

conipari BRI Ry SRSt Y CHPB AL Erbanizeed frgde,

corfiért @@Iy@mt@aﬁféa%ﬁﬁsﬁatmho bhadmd beat GRd4E63 grBs
acceptabl e for transportation and/ or treatnent A

cr udeme digadvantiged erigdet Iagjemcmdadzertgrﬁam of disadyanteged @adfe @t least

Oiling

3Cri be cru der

rangeﬂistrtbutilnbfﬂﬂtdst%ﬂ?IEEMO mmma cr ude feed, as
descri bed herein, is generally suitable
f or Porapdisadvaniegedprufey may maludenrer gpmy 9fe¢1§¢dev§m6geq ¢fude, at least

0. 06( g@ﬁgpm%ﬁb 085 FL&‘:%G Or A3cdF661 'gga?% V@Q%g@éﬁs GAtR9Yoiling

correspon I ng properties
mmgmdsndmdombémdmudéﬁlﬁén the crude feed, or closer to

t he_corres din per of, Brent crude t han t he
o BETRES O D fhan SubE R Py Mist e QoA GHeIns g ogeses
desEHEecPHéﬂéiﬁ 1ﬁc¢1§‘dé bﬁ%@n&ﬁh‘ﬁ?ed% Qe FRRY oPe 'T&fdvﬂﬁg ré@ﬁrﬁ of the

l'ess or no preltreatment, thereby enhancing refining
wordfJ Si utfiemst ahdesputd;glmr@ahfomm/ Camﬂadaae sands, Brazilian Santos and

CalgPt b PP P0 T ORI © PR Korai R G Aol

OffehatgCHingd BdhaﬁB?O NVEABARIAN Zulial m&p&m%& 8@ ekiaBRchatra.
her ei n may i nclude contacting the crude feed with the

cat Areptmqns pf disadyapiaaederndesgnasitargedhoproperties of the

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

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

resulting from treatment of the crude feed, as described herein, is generally suitable for
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conmbi nations of two or nore contacting zones. In a
contacting zone, at |east one property of a crude feed
worgoshessshanged by contact of the crude feed weehUSI84/042653
or nore catalysts relative to the sane property of the

traﬁsrpudmgfaaad).r tremtneatrePrepéraes ofxhé srude pradact produded as described

B e RS i DS GGt
the%e%@tf ke @ﬁ)sérgétthel'ﬁ?)%g%&lla{/ o) Glré}ﬁébt(ﬁq;rlex'ﬁ%r?&gm NS ude

react rovide rel ati anmounts o rogen
feetiothembp enhmh(:mg thenedohemor wadiee dfabelcruiié Ged! Sush erude product may be

C tic of contacting,system 100 that udes
re e ALY " 26 FE E et et SRR e L ina A Eherks. Potre
treét%nf"ﬂn@y GRAM 'd%sul%zatﬁ)rp a&haehizAgorZ Hafor TodMRedc distillation to

reactor, a portion of a reactor, multiple portions of
renapweempuonqs or conbi nations ther eof . Exanpl es of a

con one i ude a tac

bod Tl of A4 fod e By TrRE T RABF SR Sibs Phestit Ry
incilde lcbREctiritke ERAE & WithHiBE Bathlysfs)fih WicdhiaewhdRshe and/or

reactor, a spray reactor, and a liquid/liquld
corpbinatsOf W Ar BeTa NHCER Beficke it & CORteciing GARS @t leag) one property
of %)&1?% gétehg'? %fbn gcrhglﬁfg gmyfc%n gfﬂﬁg %{1}1‘39 g{aet% 1{;}10{)1{ c§r¥nore catalysts
relatbietta diel sage pysiicety ol Gk drage feed.alncsonic enlwdim@itgeostactiig is

at ch process. The cont acting zone may i ncl ude one or

d dny the) Rreseacy 9igy hydliegep iseurce wWH somemkadiments, theshygdzogen

SOLRE@JIQ q)hgﬁmn%re l‘tr;ﬂi RS AonQth 'i 0faee %Ux‘i’ﬁnfc&ggctmg_lglon@m?hg %Elct to

cat al yst of e two cat al ysts may reduce
providedrelafiecly smsll bmeqnﬁe of hydrngeactb compbiusd(s)ad tlveatruderfded.

cru f.eed th t second c taI t  decreases

ot s e RS Mg S Bu e IR Entastipe zone 1024
cru@t RRd BrRODNIRARS zontANd2 Wi é&@lﬁittm4 N dotdcBn € B6Y ety be a

het eroat ons content, residue content, APl gravity,
reagiorvisi NPAQToRTSR TSACtoh audtiple ppwsions efa sRCtOher eembeamrodwt:of

% lLati v, Q S ert | es
exGHRERGt StufleonE2te pLE EalblbelPedend. SRTRLACERE G
ebulaéng beda&of; atoahtylﬁioﬁslybt’irre@ tanR ireacIFTACS TR § fluidized bed
vol ume of cataly in the contacting zone is in a

reagteh fSPFAYIRRCI Y eroi %ﬂu)asl/lnrl@rﬁozesm {rotestaingimbadimenss -the

coﬁ{é)étl%‘gg?sténtléj&’% r%o(&h}éﬁ% ok oﬁ*éﬁdﬁ‘ fafcﬁf%&I FHmEH‘%if ?Mrﬂ((fct feB@ with
Zzohe n sone e I nents, urry of cata

themataﬁ}est(ﬁ)eaatomag/tmgcﬁysltﬁm F()Oonaﬁbd)@dorﬁﬁugmsaﬂecesﬁ)oﬂﬁﬁat& process.

gra or 0.01- ranms, of cat al
O o ¢ lasing 2om D MEUE oRE O BHE A EYT GGl Do
cat&l%’tﬁy tTh Qe EMbbMigheaRNE G4 BEhe Qﬂﬁie'f@éﬁ Wit b 98 catlst &¥'tRe two
limted to, tenperature, pressure, hydrogen sSource

catallyslwmaa rediise Té¥of thowrude feaslo ivibsequemtreontabierfabs reduced TAN

condiitions jn so enbodi ments . are.
eroff e Stilrie SEBR0 RS detheR BRI Cien Abingrepses AP!
graPitP PRY dthéSembba ARt TN viidtosiRe NsONFaesteld, He@diBattRY content,
range from 50-500 C, 60- 440 OC, 70-430 0C, or 80-420
resglge Centents APbetanity of spmhwationy of dhese mper@n gbthercode product

chafp ORGP Byt BBl o ohoB gl Bact of e

crule &ea&lfh&meolnﬁﬁebatilysti. 5-15 h 1, or 2-10 h 1. In sone

enbodi ments, LHSV
In certain embodiments, a volume of catalyst in the contacting zone is in a range

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

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

or at least 20 h 1. In enbodinents in which the
whyasog®ss source i s supplied as a gas (for exap@l/e$2004/042653

hydrogen gas), a ratio of the gaseous hydrogen source
indladé filem ©r00d el Of grenhs {0/ @0 G A ktayns; an@@s-3fgramns 6f datdl 04 p@H 00 grams of

méy 0.5-10,000 NnV, 1-8,000 NnB n3, 2-5,000 NnB/nB,

crugledeeshiy tREKPNIINGEORH0 NV 3 contacted with the

cat %ﬁ%&ﬁ%comrﬁm FRASAS M She rhd) HOTBe edﬁb%'ng?nﬁﬁed to,

i s conbl ne carrier gas(es) and recircul ate
tempmaﬂugh ptelsmrc,dwdalglen nourzofiew, @ade feed flgws onenymieatidns thereof.,

Ltr and/ or . a ._The carr

CpietRagondiansan Soe bt enBRe ShuRleF Buard ik ioriddpuct
wiflf spebigic PYSHeREAN TeRIPERGurE th thB @ostattiRCAons thad AA8S(fSdm 501380 ° C,

carrier gas may al so enhance mxing in the contacting

60606 Cs YO- 4B@1°@mﬂr§0éﬁl@o@+ Reesswre 12 ROHRSYE7080 maaear(gecfrom 0.1-20

MEG ArPLfg 0N o BRPA LESV R RheR R St AR rfee

froh908-30THE 0B/ 0ls RYEN26 LY L& 15%Y, 62-20 hCOM &hd agbddiments, LHSV
102 co- qurrentlﬁ W th t he cf ude feed in conduit 104 or
is atdenst el 3f Ieashl bb, onmletastllédl ;Phatde#t 48hi ng zone 102,
cont,
tot A EheBYehR A PGk Bre Al Shikhed B RIERS: Rample,
hydmigen gad)diatieof the gyaeus hmdmgmsoamad |thmecmlde fead o@licallgranges

ol Do R QUGS e d BN 185, 1- 500 KBt A - Briogacmity. 53000

NiE¥he, ot 901886 N Um?2 881RatPw AR gneecma?)rst@f pﬁ{eq{y'dﬂfgeﬁ QGL?rcé- @8 some

via conduit 110. I'n separation zone 8, t'he Tcrude
enphodibats, Eungasedrigh bferlslegvateal ol rﬁclmnlettecbthtrmgal the contacting

B R R T e

mdVBciiekd figw RAMRdradt f2eNghdl&8104 af he niglalﬂogeﬁlgo%brceamhé Afifacting.
be transported to transportatl on carriers, pipelines,

- z0BesE ad Be varESReas, mayedlsenhiapes, mpein the eensacting goneHedn some

en?oodf’ilne%? 'hpgltoggﬁ] s&tﬁ]ceer (]?&f ex?%gfae ggcﬁ' n%%}%/ n{e ]ﬁlh? gg eét%%?e) may be used

process
as a¢hifrie€l gas arﬁrrb@muthtm(nhdm,gh anddomractag bate. nonoxi de) ,
excess gaseous hydrogen source, and/or. carrier
The T é@é@gawqﬁﬁ‘ym%emerc%ra@ang &SPy gfftzﬁhe crude
feequg coRMif fd4qg'se]§d'r§t@1§/m£ L&fiuftq 06t t}?ﬁ n@z[cﬁﬁg $Shd1Eh2Z P8RSt of the
storage vessels, or “conmbinations thereof.In song
crgielfocti wighna satab'emraquemg tathleproductl thaf methdws ¢ brutlperoduct, and, in

GRLALIEMRL 55, OB B R L B Il
fe&i%@kfi‘ttl%%}ld%g‘eﬁ rsml&@ ¢h &IndER 106. O‘Iih’@fota@ REbABSHOEP dxit EdrtdRting

2-3 are schematics of enbodi ments of contacting system
zon® 02 argtentan sepaasontagoe 498 viacerdwbhtlact i ng zones. In

nd 2B ct 100 i D ude
ont R0 sRB | GO DAL o hETL AR RESESR fropy he tota
prédudt @itd fher MR &BowA depatditbn tdckiques) fbi éﬁmp?e“géé’lﬂqlﬁ&separatlon
contacti ng zones 102, 114, 116 are depicted as

The spilearedushmes £Xit FRPAEAHIE Zone 1 fua eengitdrl 2, andethen beiwansported
to grgﬁgogéﬁjogl dﬁ%ﬁrgér%]%l sp?}‘fethhl@g sto e&]% v%gs%lsvk?ingr‘?&h_gfh'é eé'gé}estslthg {#fnes, or a

e’carrier gasis co
colmpihacige thesolfir TRe as may include gas formed during processing (for example,

hydrogen sulfide, carbon dioxide, and/or carbon monoxide), excess gaseous hydrogen
source, and/or carrier gas. The excess gas may be recycled to contacting system 100,

purified, transported to other processing zones, storage vessels, or combinations thereof.
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conduit 106 and is introduced into the contacting
zones as a mxture. In certain enbodi nents, as shown
w0 005063335 1, 3A, and 3B, the hydrogen source apcl/os200des2653
carrier gas may enter the one or nore contacting zones
Wi t Ih ddne arbodiéménrs dosrpitgthe csudeifeedowinld thetcakGi(@@/peéduce a
in a directjon counter to the flow of é_he crude feed
totalipgoduchis pesfarmiden tWe R more a@¥ACtingdangs; dhe dptakpraduct may be

e R atdd rier gas counter to the
Seﬁayagévﬁgﬁg?ﬁg*égr ué??%edarragasg‘%aance m xi ng and/ or
conFHES. 263 artelsehamaise of emmbodimehts toli eorgattBigysy stemQdOtthat includes

of the crude feed wt at al s) in contacti .Zon
s REBGTIEeS  IPARS. Theh eBatatFuorT tid O igges
cofi2Mn@Gbhdid 02908 119 2FIES. CARICIE Heluwde REnthdithg ddRed 1655114, 116.
3A and 3B, the feed streamflows from contacting zone

In HIGA. 28 andrivdacontagfingciones 109, 1 Ghritl4erd dapiciohessepdate conteting

116 may incl ude on r re catalysts, shown i

rorer oo ehili, BB P ARES cBR-Rueielie 1 2 2URERb 41
conthioimeleh$boieR RS CarfiO a8 6d dongbiRa@WitA i hyOfogeh Q¥ice in
in FIG 3B, the feed streamexits contacting zone 114

conguit 106 aadistintradicaeh inte Hiceostagiang 2aeh At Mo¥iarel 18 ceridia

r ntac i I 1] I .
embERe T RO IRY, PRISAT SATMEC !y Bk B¢ andiop he carrier gas
ma¥ @fer tht@nt or fnokerdnitetihg zahes witddhe trudd Heedtseparhtepr vda veriduit 106

exits contacting zone 114 and/or contacting zone 116, '
andéwdn@rﬂlréf:%ors%'a%ﬁmﬁﬂ?&h theygruge feed v dor xemple, gepguit 106

Adtﬁfth of H{quﬁﬁfgeﬁ @ﬁfr@é aflfSt the c%ﬂéﬁéas%ﬁﬁﬁ@%qge H6RDrHCrude

otal product”. The crude product~exits separation zone
feed @@iy\enharce muiwing ahd/2r ceit@it of thesradesfetrbwith itlee aafal pst.

embodi nent. of a,s ration, zone. upstream of tacti

syt ARG ResrRdg Bt RRGEHS tin saBap Wit 40dp 179 Bk adped
strdaftf. ORREddd fALAY BoWwERGMAoh@BH A 189 1y Echt&@ing Bbhe 1142 1n FIGS.

In separation zone 120, at |least a portion of the

3Adind 3B thetfegyestreamfipavs fsom epripetingdzons il kg ta eonkastingieene 116.

k . . ' .
<O 5afL 581 T iy B s TSGRy oo i

F1G.28] thefeed arxaandxits comtasingmyie 062 afa doadit 1 1Baardi emkdry contacting
separated from.t he di sadvantaged . crude. I n another

zongxld ftp s shewhib hEh 38, thedeehsitramexiisicpntagfinezege 1 14 via conduit 118
ancfjtjt:rftérg oMby Zgﬁ+ Pyt 95 OC or bel ow 100 OC may be
a I a

east par y separated fromthe di sadvant aged
cr u@ibe feed ptreatuney bheontacted witbadditibnal sataky sémhio donectirg, zone

t ] east a.portiqn of .naphtha and conpound re .
1o pans G R oA B PR T TP Bharodut exits
corffacting Vo puiethdfdr¢aftactidy RR08 16 TRPEH R RESaratRh 20RE$8 Gia conduit

portron of the separated conponents exit separation

11G: ohee crade prioduct endior gasio dare) Faparated dent e dotalpraduse dThe omde

AL LSRR SRR R e ! el udes @

di SFIG. Ut hacheatatidlof b 8bodiRnO&F Ddeparatiorn 861 upstream of
enbodi nents, a boiling range distribution of at |east

contguging systay P 0@ allhg disadyangegrhernde pitberigppedeas dinfopppdigatera

X t i Il a .
ol SRR 2 BRGS0 i of
disZDAn@EH &hde Bisepaasd using achhiqiesdnotvdn eHele(foreadmpld, bsarging,
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)
WO @5063983it 126 to be further processed to forPOT/ES2004/042653
crude product. In sone enbodi nents, separation zone
leadtZfartiaily sbgarod fromahe disidintagadreide dopodudeBBcide Feed. In some
desalting unit. After processing, the crude product
empodipenis oteast 3 pRrtiey of Banhilizoang;campepeds more volatilgthap pephtha are
R R N S R S R FE R
sephaatedeocoatponents thiesapatation powd Xt viaragndmét 12dnbi ned with a

cru hayi a def ent viscosit er eb resul.ting .
e bk st T e 0 P b £ S padiment, includes
a nh%moh{b%néﬂ@@ﬁﬁ 'athnlﬁfg bl SO G Sdas@td “&, in some
viscosity of the crude. I n another exanple, the crude
empodiohguts, mllbgrdnge dgtribution bf atrleabe 1 PAIC. n@ylacaIANtltermparawd

rent. ther rod C pr,od .a_ TAN
SN T R e R
1061 061C, The9bd emdrdoprsoduct ATesastepsitibh 8Pihe chile feed exits
transport ation and/or treatnent. As shown in FIG 5,

separationizong 2 0cang salereenniactiag sxiiem 80| (septfer exammie. doq ¢anipcting
zor*% i ﬁﬁj%g%awéagco%%ﬂgq% gcg'go Mg{jﬁ)rﬁéeséesgtt%go%l88;ude§>rr]ocﬂlct In
somtOadbodimeRs, sepataticn tonerlQdueshel pokiviobtdmshtregm 2o dewhdtkam of a
In blending zone 130, at |east a portion_ of the crude
desglting ywit- r“sf%e BIASESSHY thecrudssodict ggissoplaging wysiem £fhyia conduit
14 for exanple, a hydrocarbon stream such as naphtha
produced from separation of one or nore crude feeds),
a chLMe eanbndudeltﬁ eledigrude productus blsnddderidiod crutle thpet (xdhe game as

or Gl i SOAY e s Birie dhs S PO s T pined with

~ crul@h&vikd & adfeRht z/ge@su%&ﬁe@lsy ké@ﬁlhhgﬂm Blen&ddGitodlce Hgkhﬂga viscosity .

zone via conduit m Xi ng system may be |ocate
that i3 betwega ahxe Yiseonity pbthe srisle pa@lucTing the wiseesity f @mudmdy another

x5 Y QI b o3PS CALONS G GRBLEH LY TARIASE hRcent

ran porta on carrl ers. speC| I ons

thetdb@bbkdﬁmdglatpr@dl&t ﬂﬁt hds ST AMAh4tqs baweange TN of the chid¥igroduct
of APl gravit vi scosity, or conbinations

ang tlhéﬁ%iﬁ Thﬁblebﬁ@rm@@u%rr@ddv@tsuwlﬁ for irapspertation anfkortgtment.
t
‘é" a{*ﬁg%a dff'l%“s iq cgﬁalhr SRR Qe @Jeﬁ%ﬁ&:?f@onlt&tlliggfstem

anfaged cru e enter$ separation zone
100 ia ecogduicidddand atlaﬁt a poxtioh béthrd|csaté\masdmge»dtsmouﬂetxm§system 100

R B RSB . LS P g
portiBh 9?‘@1@ FRR Db ducl RRomBinel SAR o2 QUFendr0 M@%@Qr@aﬁg @ &Hhgple, a

di sadvant aged crude exit separation zone 120 via
hydrogrnint streaa, sught ad pbthagpresnced ﬁnnm’eparh@orwﬁmle op mugieicude

its onta stem 100 a ent d|n zon
fee8 Fnit g s o TS RT3 LS TR ey e
pro@é§d d@sarsd) tRide BeaNEtuBg of AR AnEHes B8 In¥roBlicedidireBPNEIL t

32 and are conbined with the crude product to forma

blebqheg dent kﬁOcm upstreamhef syrle higading zorvea cendutntsl 3B} énanixipg system
n ms nts
maX ?u ? t%rg Cl) du CItle% %ﬁ %I‘Pgt ﬁe 1 e n’lﬁl%gﬁ ng BE({dug y meg 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@eases®adl to produce conmercial products suchrPeBEUS2004/042653

transgortatl on fuel, heating fuel, lubricants, or
chekt EHp-O tfmdaéaélygntﬁ@edrﬁwdq anéqrs sRPAGhtion izbhd HY) tanalighrconduit 122,

on PP R oA P PARE o BTpratng crude feea

Thé cac |fmalsthed entas nentmrbxgmystemt 190 thidvagk eordiRitNgd UG tleast fne

bIended oduct and/or the one or nore distillate
compapenisy; ﬁlwlc 1pAd vaRIAgesh Grede: et separadgieone B dimeamduit 124. At

06 .at t ..
B L Y R N -
13@ thnokeghf e duit 128. sOther probesd istreamtssandéoreagdep Eﬁl‘éﬂblﬁen&‘iﬂg zé‘ne 130
. T in.ar n f 80% .20-7Q% .30-60% or 40-50% o0
gl oF Mg A A L radie Sominer A Eihe ATHe Erasih e bidnded
prdaﬁé{dQ"hE'b%QM% p%ﬁctaex-ﬁébleﬁfi ngtzoﬁ@%O ia cBiduiosly, 0. 5, at

nost 0.3, at nost or at nost 0.05.
TAr\ﬂroffomermnlmdm@tp,rtb@umﬁe piodbctfandpu ehret Blgnded paddukeast

tragslgglqultr?e anrtegmer.¥ &deg u%ﬂ{g}lﬁ@gﬁ%}f |015= ?rug&a?roégctlaﬁdér the blended
prodactgeayf BeoprolesédiliotpRodlic® corflm@reidl Prélivéis sBbh & tQaL:hsfé&TeProill fuel,

I n some enbodi ments, the crude product has a
heatjng Yetd ubrsangsner iemigalsyopcesing nay lndgde @e&ﬂmgandmsfracuonauy

dlSt:o}‘@l{% R or (1S I'O?l(& a%/xlzﬁf)ler@e%t rg’cﬂlcggo u%rf) ci%lrf)/ng{s)ggqo?g EISU late

he cru e cr

fra@ivinedlmeniess mbtaliments, ahadrudhé {)Mﬂﬁﬁ hemlepdéd '\Pljd)\c}/ac':tr A& RS one or
e

O(ﬁO‘V 1% 70% 20- 62‘ or 30-50% of the
MOEe ftél ?Ct‘tOH%“@Vl?E ydrotigated.n certai n enbodi nents, the
CT UgBsoRTeQeM ki a s, ey gﬁrﬁ?% r};}ﬁ%&';ﬁ(‘%{@&fﬁéﬁ&gt 8o, oéténggt 50%,

Ni /V/ Fe content 1A a ran
at mept 30%r emnag m@t k0% Ef ThegF AN®fttlee Gude :6d. 51rgsroa’fﬁicmlﬁfdnﬂeﬁts crude

0 to 1 [t nbodi
profiia Pt SR i s il Bt Bong. S8 B SSiepate TAN of he
crud®fied ef&eialRdt Sodirh &, @r'ud fodhE®ha QA be é)t mdsP€. at most
crudngroduct is 70- 130% 20% or 90-1 10 /oo tah

0.5 gt mygrste 3 campash - 208t moss 0ds gxd@t m@@e 051 A 2Antthe crude product will

v GBS 081 1O IR, PF R D5 008 R SPhogens,

TAEtofM&sctruéE@ﬁfDdﬁttt niayHe id @%angerfradh 0M0$ ko 6K 001 tdhe 2t &t@d)s to 0.1.
salts of organic acids in

t ent of tals in netal r
glnc,sP’EPS @”?bng’@‘enfsﬂt}@éﬂdél msodeh ben avetal i‘fg f\HBe eentery of at most
90%) raRoct sdasu thds Pl k&AL, B TREFLS, diIndBL SRS of the

Organlc aclds I1n a range
crudﬂfe@cb Blierode priodudtpihabme @ntbediments, ey @dosal IN’iNTEI: Gd)ntent ina

sal ni A ds n.the cr ude feed. O
ran%eccftlolsg(?ﬁ’aﬁ)r 8@%@%3‘5 %PQF}‘C@&‘N@ e,c%qeg' th%mld%lfeéd In
certhiterd Hollrh s, 1 cred Qiﬁ)’dt hés, Ex‘ Q’ﬁm Jflzh]m al NI(V /Fe

sul fonic aC|ds an sulfona
contga mmmﬁn@e 1 %107 grams tob x| IIOrﬁgrmIS Boc 10@%!@@2& 10 grams,

o 9E| TR P 35 LB BEER. il B2+ 10

grarﬁ;ebﬁN BV(HeOn eXa&BhBodihichfii tllimtot§quil1fvme c@ﬂfénpﬁttﬂé Suli&broduct is
ne-earth metals (for exanple, nagnesium

70- 10329f’/€3|89nl120%{q3 @ Bl i 0f)of theoNiuiWFel@nteet of the (ude f@)darrpl e,

zZi tals f or np
ar grg ﬁ(ﬂg e&@oqﬂnléms thgg F gr@s{? )?e{ﬂtﬁ %onteaﬁ Iogme}ja%m ngﬁlal salts
of orgaxicuicl of heheaf 0%, 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@ea@sief3Tr ude product, in a range from 0. 0000POL/USI0a#E42653
to 0.00005 grams, from 0.0000003 granms to 0.00002
the@:h&ﬁﬁ)rodlrct ﬁi[stthl 0610 bf gietais int ractal HNOOLogaaiBCiAlk in a range of
E ' al salts of orgqa%é(é aci ds per .gram of
1- 89/%'&8 7,% aliao® . 198 S8oitEe hiBsMiarenpEnt of mejpls)in mskal salts affrganic
Babredhd 5i0 mal @ABAy AhiieAl shftt
ac‘%gf"i‘gi&%‘t:ﬂu?%% br%%‘ 30212005 or 80- 110% of thecq‘tﬁ%ét%w are not
lim@tedtog narbokylivetcalssthiiols, mmidek, w&bns aoidscmg anlfonates d“s<amples of
he crude.f In certai.n enbodi pents, of
carbgig € s sTotfu b S GGt P PR bR aids. and
berfz@%qici’él 1TheGREEI phtfion Gfithé RRt SAlEsaRiy MBluAe ARtk l RS s ffblsexample
70-130% 80-120% 90-1 10% or 100-130% of the Al
hthgm\mtiymofand hetagsiwdk atkebok-edrth wetatsdfar examplgi megnmunm@hlcmm

cr.u i.s fr m144, 5-3 or
ancfebih o By 2R LA B AR o5 ws Bl obifog T el or
exampi€ ASédiy), Obluin 6BRtal 9386 exdinpl®) Shro@fitn), O ndktubeRSherdd1%0
of the viscosity of the crude feed. In sone

embbdiertain agnbodiyeents, terecrpdoprgduct has a 2otgl cotsat efymetalsan metal
T T N
0.00065 grameefrgh OOO0003sgrains 0DS. UO@IZ)/graxfns tdreron 600800 1ygrars to

the crude _feed while the gravity of the crude

0.000% erams pE metslsigaygtalgelts o %HIE)PCI%P?EEG%‘ crufg Pgdfict. In

son @xﬁbé&fmm@ Llobi BoltERDf nletl SRR bf’@%%ﬁm atids oF{h%ﬁJde
product has a total heteroatons content

pro@aétis Al- 13951 8B 024% adr F0ekit0%d 6Pthe owtalatontens bf rﬁ%aksfm h’reml salts of
t ot al dhetﬁlsoatdﬁ‘ngvs content of the crude feed. In

OrgaRF AR e ¥, the crude product has a total

het Bf Q&hRNEn K&, A odvityeAshe dde plodh&Pddud8Promtcontact of
| east 80% or at | east 99% of the total heteroatons

thecoudederd with eatalysls aidhe ¢@uerting gordtiense ifoH ] Hmt89-1200e 90-110%,

B)S)I} 89&11% ?H%I @%Vltyb? 15 c#g%oig/eg gfrﬁcc.{ae{tglﬁlyoesrlﬁ]oeogaa}gl%r?gsz%% gravity of

the%l:lld‘elp%odmtlis&‘fdm 04-40hE5-80,wde@6@soduct . I n certain
enbodi nents, the crude product has a sul fur content of
at Inegspingbogdimends, dhe ge% praduct has a gryogsity of gt mpg H9Po, at most

809%%%3&110%#%"}% ldh‘ v 1&9?&’9&1&9&&19 Feell! ‘I‘tﬂ?orfng&ﬂbodlﬁllegtgﬁﬁe crude
e nments e sul r content of the crude pro uct
proidsct'h@s a 3&%511&03 ! Zzﬂ%e of 1 090%d 20508/gfor BMO%Ud)ﬂthe visousitg of the

e.crude feed. ome enbodi, ment tal nitrogen
crufl; e 1 S R R P B ey B S TUge REOCE it U7 of the

vis@Rf) oBBicr@le BREWKiIIOH: AT g?évu'y%?tthesc@&g predb@4840-130%, 80-

nitrogen content of the crude’feed. In certain
12(13/&‘00(90rﬂéﬁ%softhhés%gm3yphmudﬂfeh@s a total nltrogen
con ent of .at st 10/ ast 8
C " B e o Prap T Bt BUA rRlera SRS fget of e most

90%%1%& 664, atlross (PO% &@%@dsﬁ@%&%th@t@ﬁl Gettdatdd@ddntent of the
content of the crude product may at nost 95% at nost

crudoized ain eas@in gubgdimentpibe crudeproducidras pweial IBtgredtomp gontent of
at lga%ﬂ‘%, Q' 152{5996‘%, &%ﬁs?%%, 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@roosme®Bs 30% at | east 80% or at | east 99% oPCT/I82004/042653
basic nitrogen content of the crude feed. In sone
least 800 iomenitast 99Yeofahey géfur comtenif tiof crudrefeed Ultesoptecshigidiments,

be at t % af no at nost
thefel\{%‘r ‘iﬂ“‘eé‘f §€r@@/op69‘fuf’h’és7b lf?@e% 8@0@5@%@ g& 19% of thscRulfr
colt&ROf tHeRreib&l n enbodi ments, the crude product has an

oxygen content of at least 1% at |east 30% at |east
80%n ssmextmbodinment§ Iotabiitropen aniepe ol e wtusletpraduct may be at most

Crude f .. 0n embodi S xygen co t t
0ot Thosh SR 0%, ST SO TSR Bl Rk ford it o i Rl
feed 010 ai Mt RO, Ghe Elnde ProMB&has @m@tamm@ger; Jb%tefhf HER least 1%,
feed. In sone enbodlnents the total content of

at least BOSeyatileash80%, ecriirasiifSs ef thetietakmitragenmonthns of ﬂmymﬁe feed.
?L efﬁgoﬁ'l} Qng@odﬁ%?rﬂgsotamégx | gglgg’ﬁt é)%?h@ cr@cﬁe ngr'sgﬁtltlct él%eﬂ/ at most

95% atadeost ©6%, atimodst eovoaamegrbo% ﬂemrﬁosttsmeoma desiphiddpéd content
has a total content of carboxylic acid conpounds of at

of the gayde fegd. dn cergain pmbedignegts, the sstdegroguchhas basic pirogrygrpntent

of é%flea*st%E ﬁtl%lst SOt £MasP80% ra%r*%‘?i‘eﬁkﬂ 9‘9%?‘8% BRLIP gHR)%én tdhtent of
he crude 1'n sone enbodi nent’s, el ected o gani c
the@my@dﬁxbonpounds nay be reduced in the crude feed. In

enbodi nent s, rbox lic aC|g and/ or tal salts
B HO0 et 6 ) e CopEHOE B1e SruqecRing iy P b most

90%051 TGt 9@%}’!1t' frost Qﬂ%ahtr}hél@ 1040 8PAtGnOX BILEY 1RO BRAEAESntent of the
Car boxyl i ¢ aci ds and non- car boxylic contai ni ng organic

cruge ﬁegén Ircmmuumlg,odlmems,dh@ gn@ldp pmglugtthaﬁay okygen content of at least

|ffe ted h,an of the cr
1ot S reERy SR RRPR el B RO P MG feca. 1m
sorwaﬂm@nemt@fthabﬁygeamawﬁﬂ of thd'B68e PidEGLIOIRL fafige AR/ 1080%, 10-
gas chromat o rap?éw The crude product, in certain

70% A B0 ettt 10- 50T Hie a¥xgejespnicon obthe coidedeedrdasomgagbagdiments,

T T e
at o d0%t ati mosatl 0% st mOA % o af thBDsriteﬁ'tG%theactarh)mgftlc a€lfdecompounds in
In certain

st 40% of, the TAN of the crud
the éﬁlﬁ‘ggff’%ﬁ%%mt“ﬂé Pd;&&nsr baGEdeipradig *e%@yf@ah EHER R capoxylic
am@t:orhﬁ@lfnﬁs ot 18dst | Ragt1eP 30924t 1LRRABEY SN %t 1QEt #% 'o?ﬁh%ttotal
99% of the oxygen content of the crude feed, and

commaécqyb@dductacilda@rraowm iothetrudefeed. 1% at | east 30%
east 8 rtat t 99% of the TAN f thg cru dd h
fee SOREA™ OSHQ‘TW %zself’?f G R0 Ob‘P’%edhC&mH?ﬁi} ¥ bg reduced in the

cru@®fKle@Nin meCahbsinbits, cAfodl§lidndd OindrRtndtalsaks §f @bboxylic acids
car boxylic acids of at nost 90% at nost 70% at nost

magbegshemicaly ieduged bodere non-parbexyligeoniaining anganig ogpganeempounds.

ol T B Gub MoB AR PR ORER

proded ngA Beadi ftreatitehthtdughngalgsiganine coudegrodueo ting peleraly known
the crude feed, In sone enbodi nents, the crude praoduct
speptrescoRie sethaqs (fos examplentiared apalysismeass spacispmetry, and/or gas

chromatography).

The crude product, in certain embodiments, has an oxygen content of at most 90%,
at most 80%, at most 70%, or at most 50% of the oxygen content of the crude feed, and
TAN of the crude product is at most 90%, at most 70%, at most 50%, or at most 40% of

the TAN of the crude feed. In certain embodiments, the crude product has an oxygen
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0. 05-0.15 grans or from0.09-0. 13 grans of hydrogen
per gram of crude product. The crude product nay

WO pboe®3sin its nol ecul ar structure, from 0. 8POT/8S2004/042653
grans or from0.82- 0.88 grans of carbon per gram of

corténit gé atplegytl 124, atf léasrt] 30%@ aﬂfeasaBO%i, or dtyletrs0YEN off eherdx3 @1 content of
car bon of t e

i he
the ZOdp s apbthe Seue RaPish DDA DT ok Bogk it 199G Wt lpast 80%
or %I?aﬁp®% g,% f@q@{h}é &ﬁd.bdf@ecpr oduct atonmic H/Cratio

0% of e crude feed atomic HCratio
in dAdMleaaltyh dte amprteakedlmu diagthagoa smtpntl of warbbx ylccroidyeand/or
sis relativ and/ or

meﬁ:ﬁ) ae}lgg)é ’ai"f?ﬁlf’é at Wogedtoy/o, atl-ﬁlé)stc &ét H]Daﬁﬂ@}f), or at most 40%

of thBehidd @&de %&H’@&ﬁﬁ&ﬁ oMhéilcabs N oRfai kR J)ﬂgaﬁc RRY SnSconpdunds
some enbodi ments, the crude product includes, per gram

witbin T0RE3 036, 80el 2}&%@@ @0-11ave ¢féh<snomczﬁb(1X>@ucammammg éngamre oxygen
of hydrocarbons with a boiling

0. 00 t 0.5
COIP%‘?’I‘é’é s f f rcmgtrf'?glﬁ of at nmpst 100 OC at 0.101 MPa; at

| eaft sotheQ@dbodiAetss, the crid@produd@dclities, @rifRolédular structures, from
hydrocarbons with a boiling range distribution bet ween’

0.0290! Soezamp @r from G- atl 3 grampsiofypdrogen peegram of coole pypdiet, The
cruaé Hlfodggl IQ%}pigélu?I dn V\?ecglnar g%gcrtgr%a%grg %g@(%ar%% Rgﬁ&%@&-

0. SMQEamﬁlif daﬂﬁatpef)gﬁﬁﬂofgﬁﬂi@romfctf AQai® oD4dmk Foydgo gemso afomic
hydr ocar @1 S wWth boi | i ng ran%g di stribution between

carbom(HE) ghthe gotslerodict may g Wilban 70rhe0%¢ 80-L256. @ Hokl 0% of the
atogﬁﬁgﬁ rdtlo JFRRrfaPRea t % uc?l,li nrg{))et mgﬁim@l‘l% AR \b@ﬂﬁ 191 3t()b% of

I ng range distri en 400 0OC an
theatude. fé@tlatdMre. HAChras o nmelieatdsabiatrapteks ahdver mdmppomdﬂlm}tdrogen in

e g S S sRL oIRGB iy Pl B3R, © 1
di sthé ulié gﬂ'@d@ét @éludeg%bmiagﬁ)en@sﬁvaﬁ a®a l)fmn?rpein@sr Iasome .

| east 0.00 rans of hydrocarbons wt range
embl<i>chtmeml§uth¢ @wdb @tqd@etnnql@(besowr@ﬁ@mM@m@q prgdlm 1at st 0 001

ro
erar GG BT e SRSt Bl R B isbmgon of o
moPEN0FICaMON0 1 AV P &t naadmm griirﬂs @ i QDODGIS@HIBS of h)hﬁ‘ocarbons
crude. product, nay. have a napht ha content of

with aéogr%rfgngecﬂ*stabutrﬁs)shetwee@ 1803 freandf208 2617t R Op eMPag .ahkﬁassf() 001
u !

a0 BT BB CERRAR| 9y 0 S ERIHER becen

200%C ArkDIBOSTC mmema.MPa | dt detast @O0t gamsodr ftdne 0O0UDES framd of

The disti.l.l ate.content. of the, crude uc be
hydisaran ity 4 o e diseibutiprbaeenatd £ i 4B o8 th1gvipe;
andHt 38R 0. @Ologrlimg G fIRO®01 96 08-dP8kEs OF l?yd%c%ﬂﬁms W?thcaefgotﬂ%g"range

enbodi ments, the crude product has a VGO content of

diSﬁ"(buu@@%tWSGn 4007T%andoy3 89- at 0113 MPat he VGO cont ent of

t he, crude f.e |l n,sonme,_enb nment,s, the cr rod
oI o et g LR s SERGEL e Shopt ARt R ROHRE ar
leas&’t@ﬂﬁﬂ g‘rérﬁffbﬂiﬂ@%ﬂb&s a'ltﬁraafﬁlmgoraﬁékld@m@uﬁérﬁmsm most 100 °C at
grans, or 0.001-0.3 grans. In sone

0. 1@hMPdl| amémr gt leasi §.001 weremyeldryideacarhess withadtoding repen disfribution
between7ﬂ501‘%,o a{‘fd ﬁ)% °C at 0.101 MPa.

In some embodiments, the crude product may have at least 0.001 grams, or at least
0.01 grams of naphtha per gram of crude product. In other embodiments, the crude
product may have a naphtha content of at most 0.6 grams, or at most 0.8 grams of naphtha

per gram of crude product.
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120% or 90-1 10% of the residue content of the crude

feed. The crude product may have, per gram of crude
w@raadmneisls a resi due content in a range from 0. BOD0%$2004/842653

granms, 0.0001- 0.5 grans, 0.0005-0.4 grans, 0.001-0.3

gr alssontk @fodimentgrthererude produftthad a Hisgitlawsontent ¢£T0- 83095, 80-

126 croog 0t oGl CoBETIEI o & NTABE G D cGptent of the
crugh ghda]h&%ai Sé%ﬁ{ %\ﬁ}trl & R frbUle iR BQ%tfrd?ﬁ@O@O@ﬁO.S grams,

asphal tenes ¢ of at ‘nbst 90% most 80% or- at
0.06b9t3 sefsodr & ME-C2 gsgmal t enes content of the crude

feed. In.certain enmhodi nents, the phal te o
o tindns wBae podyt s 1O Bomeh T Balz0%. s0-

128R%r 9oL 1 1@ bEMS VO YRbnt dTeh{Ruds REA! LiLRRTe GRMSERENS the crude
the crude feed while the MCR content of the crude

pradueichas;tper gram ofgrndelprodes oV GlheontgdiRica ranga froof 0.06@01-0.8

ey B, G0 SR SRR - EBARGN 12 ' T°

mai i @inty digbalithehtatthy &ulle lodattthabeRestdiRtc@ften®70-130%, 80-

i ncrease the stability of the crude feed/total product
12¢%oxen A0l 10/p ok bgesidussanisatreidhe emde fosdg dhp srude peeduct may have,

C - ent | I
per B ER L ARy O, SR AN coliRYL AR ARINARE Ao IRE G 0.0001-
0.5q0amQ re00s-0. 0 gtahs, €.0006. 3pgracisldt 005e0. A tgrangs, o0 0h. hgghs.

vi scosity conponents in the crude f . For exanpl.e

suniberiaingmRpdimenss thescrydy Readpetias ai@ﬁ%&ﬁma PFitpdo-
124588k IR 090 6F BB MR oREnt FRAESEAL RDd PVhiR th@cﬁiﬂ@g?édu@t has a Cs

crude product C5 asphaltenes content” and a crud
asphelochgs tort3R of enmestto0h@ it tnestrés,es enmest 3990 & the Thesghaltenes

co e S to S) to assess.the t reducti
coflent of B PHBIEL b ehiBsmineEndie BRECL PRl Bt G offhe crude
feetl LarGéadel ORI AUHEE 60MBYorkie 1datt %% aN@e (s a§pRakeRY %ntent of the crude
10-90% or 20-80% of S. |In sone enbodi nents, a ratio

feed hilerthecMisiReprntestt of He cadeduopichsurithin 4068 aeitha MR eentent of

c i i - -
thef PR, ' oo e RrliBlHFntd A dacliatng s herfafies cBlien of the crude
feed V\Mﬂgnmmh'ﬂlﬁﬁg 4 hﬁ&iﬁvhl‘;' stdblaWISIR &Gf¥ont ﬁtayﬁﬁkﬁ‘basg@% statiility of the

rma% ?00/ or at nost 10% of the MCR content of the
crudg ét?tétléf.odlll‘ﬁ‘%‘ﬁ‘ﬁ‘ée-enbodi ments, the crude product has

a . - 0, - - 0,
30 oot S TR TR BECORpR e R dert dad RCR SR .
compbioedist prbcigce ai matbemaicghtetetionsnp betwleentheigl0@tedBitE components
. granms, 0.005-0.08 granms, or 0.01-0.05 gra of r
in G G0 PO B HEE M AL RS HEI BE o (Er et
exdME WG 8¥Cd dH@Stebd @g‘agﬂhﬁ 15 cédtmt afd @R felHMIdRESShtent may
than 0.01 grans, 0. 000001-0. 001 grans, or

be poBonad by 0@ sum afs crofle produdt Geaasphalisnesponteyt aird o¢rude product

so0s by Sodisum et Jistespontcgt and ofr
MG BT TRt SRy Ths R PRLES bl BF 10 7o Bsess the

netlré @RtiOR i high RB Sy oypondmyin thb tlaté fee@r KOS tBA crudd Pidautt may
friction, and/or increase water separation abilities
be bra rapge GpmdedProtliRe%, eithie ofiSs & sareeiernbodimantsedrape of
nf i .qur t - ' '

M(g‘[g Fé{?tgﬁ tog g}ehcgucge?;lg}ag&g }oggﬁ%?ﬁ%be%?% chrXEtht ¥s Seasr‘e‘iﬁéebﬁ(ﬂn 1.0-3.0,
1.2-2.0, or 1.3-1.9.

In certain embodiments, the crude product has a MCR content that is at most 90%,
at most 80%, at most 50%, or at most 10% of the MCR content of the crude feed. In some

embodiments, the crude product has a MCR content in a range of 1-80%, 10-70%, 20-
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treatnment. The crude product produced from contacting
system 100 has properties different than properties of

wo besosise feed. Such properties may include, baL/US2084/042653
not limted to: a) reduced TAN, b) reduced viscosity;

60%) or HHH%G T tlet MICR\NdnWnFef the nheletfiedd ) Theadudrgstodwmhes)in some

eraFihieckam SRA T Bl SRBDs-00, e s AL e
orafP8t &0de pBlludteduced MCR content; h) increased API

gravity; i) a reduced content of metals in metal salts
of br spad embsiimients.ghe fruyle prodbetinclndessfrarh greatst thanr) grams, but

'lesi){ﬂga @C(ﬂe r}%rgfs éf@gi;}! -(())rq&ﬁ gr%ﬂ:l% (%g 6;0?@@1 -8]9,86 {] e@mcrsuoq?otal catalyst per

grapbRGtide/mbiuct N TR estaMb they &fsRein sl@dlﬁ)lﬁ)ﬂﬁ% tlRer@lesrodict during
changed as nuch, or do not substantially change. For

tragsparpien andfor weppinat o £b¢ ¢asalys may ishibit compaien.iiphiby friction, and/or
inck edgé'l&gtep-é{}lﬁfa%oﬁ abl lﬂlg§ ?f tﬁ? gruWe %M‘ét eﬂ/[?ﬁ’lo? &’é"sb&l%e%%}é&( may be
é%anglng amount onponents (Tor exa
coriflgutedto atlé shélvemond daidl yses deseribéd@ereith fo the Icﬁldmpmtﬁfct during
hydr ogen upt ake during contacting may be
treatg§Rkent rat ed” on TAN reduction, and not on reduction
of m?
can Qgg @iugg gm‘a@leﬂ}g)&cga- %?nncg&ntfﬁ;tgs Q%SQ em é gﬁ h&d I}Bi'ggertl > gferent
thaofprepgciesivy threogede fesd. abwih mWamemmlmmdBMae ot herited to: a)

CcO s i,n the cr.ude f exa
redG PR RN stfecd irsBUHa) SR tolahNi RS S gfduced content
of QA &Yy gér) @ttrd gen A cembaltiend BeBLle) I’Jdﬁ@édﬁ%ﬁﬁu@m{t&ﬁ f) reduced
transportation speC|f|cat|ons then such crude feed

Cs ﬁmhab@emgmete@f g) r@dWIMCRw@ategd hb tncreagescAPIrgewving;ti hoteduced
cong%%%f En%ga Cl ol ?tgltjs‘%l {5 of or ggél a&%é ?ogl(l: meglong tH2reofP e ome

odi msn I ons rra e one or no

embokﬂlklenei @iesoraﬂdé @ropaﬂ&s Qf thewielaebalcs, rolatite HURP Ofilde feed, may
The netals may he in elenmental formor in the form of

be é@l%‘éwﬁmﬁhan@ﬁ Wikl afr properties apupofichanasd gs grichydlo not
sulBhBAIR, dBYeD eFérfb%Eu‘ﬁg CRGhd rHeQieEn%l&WHr@fEél%@vé]?@?%ﬁ? r@N in a

precursor, —and eco active as a cat
cnﬁeﬁ&ﬂomﬂmgtﬂ&msg@ﬂhmﬁbwﬁnp@agﬂmhmmnmubfmhmamdﬂmnmasﬁbr
cont act e

eed cont e. .
exRIE PG e K 95?66} T AR S GFobe SplaS during

coﬁiwﬁkfﬁaw@%ﬁ&%@a@@r 6 Iermaaéd@éudﬁaynmt 0BG ARMVBLESBEr
cat al'yst's anpl es of comercial catalysts thatare

commrteetm Thusdhe bAbkofiibecruds fagd san bdraduersk wihde usiog lasehydrogen,

sm((‘ng[Sasz 0 %gy@%[?c?ﬁg 8&%’@‘“&%{[ toég(?%% %@% ggn]i&]meng SApt 4}16 crude

feeDNLZ G651 clh¥hBIR; a BNAQhtaBDl&0de RNZOMh DNBO But HNAfur E8atent that is
DN2318; DN3100; DN31 10; DN3300:; DN3310; RCA00: RCA10;

acorpiabz:to RggDIneatRREE 204/ ORNABDOT ISP CCIRNE S, thssurh crude feed may

be BResis sl Boea Beabre PN Wi ALl Rt R 1 o
CRI Chtatystsnatd male,or nitge efiblodisients of TexiasentionSmAy Incldde one or

sone enbaodi nents, catalysts used to change properties
mog byl negls,anc/preamg oF mare Bstalien diupReite 1o MeflsmaY poin clemental

forgxﬁ({rqg ?hé:%rrﬁ‘ of 4 Q&ﬂb&undqfltm&aﬁ R Jﬁ?atl%ts( Foscibkel Hédén 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

48



10

15

20

25

30

not limted to, vanadium chrom um nolybdenum
tungst en, manganese, technetium rhenium iron,
wa@ odwalos3o3sni ckel , rut henium pal |l adi um rhodi UNPCTDER2004H942653
iridium platinum or mxtures thereof. The catal yst
arercaytehplaged fodre wedia dfsciladddieyesit inctudedids3; CHD SR HBNEOG, C234;

I TR R

Dl\q 3@0191111@0 SNl %T%N@OO@@%@O?’DEIQ@F@ DI PRLIDNY 00 BRB1 10"

08 grams. |n sone enbodi ments, the catalyst
DN3|360 @E§3®R@ﬁQOJKCéI@M1@sRN4ﬁ0aENG2Q ARN449); RMSO RN650;

RS R0 AR B s RO 20 2R o s 2723

Z75%|HaZ 785, i ciRRtav St ftbm T In@ratiodhl, Tkt @lldtston, Texas,
range from 0. 000001- 0"1 grans, 0.00001-0.06 grans,

U.9A00005- 0. 03 grans, or 0.0001-0.001 grams. In certain
enbgdi nen | d . I .
e TP RrodTag oS pSA AR Rb T 8 PRHELLR) fed ntue
ondaoH ome Cﬁ)lmhsﬁs(le)nammbﬁ a%up}fortathlﬁaﬁi 5Q00R4d)(y) e, Bt are

Ieast 0.01 grans, at |east 8 rans and/or in a
not, gﬂléf‘éitf)rw\a ug@glj_rogn@mgxpgh@ emying dynggtes, Hangagese, technetium,
L e
or mixaures tfere0fl TihacBalputnady( Isve yer granaof ctalgst atoys Columns 5-10

mbodi. ment tal yst | d
meBy Shemaey | fricshaonEeti: tolEsch Pl dER et Bt drams orina
rang@%nmmm 018 ks, 01D 5 3RS Qx‘aﬁﬁt 0.00LbYd8EmS dr@ALMBS ks, In

Col urm 6 nmetal (s) with one or nmore netals from

sor@tmmﬂlmeatﬁ,dh@ eatalyptunelydes-Qaump, 1gleareni(s) ingdditiogdd therColumns

5-131{1{&%@3{). if?ixgglleg o Eg]éln%t A elt]gn; %(ntr Iy clu@ie SPOSQ‘%IENS M ﬁ%tfﬂgft may

haveQ 160l @ﬁnﬁnnﬂﬂ&emﬁtaionmay pblegrlaﬁh cff cﬁ'@[}gﬁ i fappe @miln ®000001-0°1
1-10, or I n the cataly

gramysc- oy Qﬁ@ afﬁmsae OQP%% H@ @s%ms, ﬁr Q&a@k -P8H!1 ﬁﬁ‘“@%e
rre:rﬂi N irngér?nnlg)dllrfj;arr#g 'm:aﬁal hﬁh%l% SWu?nﬂl o?ﬁt{ga?("s). Mlcatalyst may
havenpadiram of satalyktea aaala@glsmn ibrmadtal( soffehturtrat Easte @101 Lrams, at

and. Col umm A nolar ratio he t ot al
leagh ) Qrgfergs q&iﬁaaﬁn&@%‘gfgﬂ% apdio in Wﬁﬁh @@Q@r& P §rampe 0-001-0.3
grafit abYSD. I%me ®rion120. O@Q%mf R Sorke é&lbodqﬁleﬁfs% ¢atalyst cludes
certain enmbodiments, thé catal yst includesCol g

fromed. 601500 g Galf @ﬂlvmm&mmt@l(SO Byt gramrd Icatalyrstatln@omﬁ t he

embliMenSot Sy B ¢ Quinll s e ey hin2Ricgp T i g dilhan 6

melal(spOme enbodi nents, Colums 5-10 netal (s) are

incorporated in, or deposited on, a support to form
t helrcsemsl epehodiments ahe estalys isberiesra spmbinatpry ﬁﬁ@olsmmrﬁ metal(s)

wnH%Bé‘ bf Sibrd lﬂetﬁfé@dnﬁ‘@%i ?ﬁh %{1&70 C@&ME@ 3‘751 oe'/f !htr & éolumn 6
I'ncorporated dr ﬁ (1‘
metahe C@lhﬁinySSmetal maﬁbi‘)ﬁda rmpé fomr0. WAD Cth I”t& 2n:Et Alr(x@l)ir ratlo of
and/ or elenent(s) _are su‘sgort ed, the wei %)Qt of th

Colugng (stal foneplumnss 72110 metakypay be ing qangﬁefr@m §-20 dn&0,£r|2 -5. In
son?é m&&éﬂm A @at§1§&ﬂﬁélhdé§ﬁé’ol nR9kR! ﬁ&r‘r)gn%éﬁnbﬂ ¢ yde

ractory oxid por ous car bon based aterrals
comlaohtlcmecsf Cabumo 6nimtai&t) |vothsorierme mené mefadf ﬁrmtamlymm(‘j aieor 7-10.
nﬁg/ rL cl.ude, but are tl
In othér embodiments, the catalyst i 1nc udes Column 6 metal(s) and Column 10 metal(s).
A molar ratio of the total Column 10 metal to the total Column 6 metal in the catalyst may

be in a range from 1-10, or from 2-5. In certain embodiments, the catalyst includes
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l[imted to, alumna, silica, silica-alumna, titanium
oxi de, zirconium oxi de, nmagnesi um oxi de, or m xtures

W0 beseefo3s Supports may be obtained froma comeeTUS1004/042653
manuf acturer such as Criterion Catal ysts and

Colleahh fletalils pandLEO 1 (uina UStndtal (she RamolatrafioAf the tBed] Qa$umn 10 metal to
carbon based materials include, but of limted

thettefal Gelumpay Betabiithe Frtalysh ey &fgngfré‘b% ¥, oeleamt- és
eol it I ,

o HEGHS AT ROt 1) S B SERPARR . dosicd on
a supgolttitb ésrm the ohtalyss Irmyrtdue eotbodinmeats, Cobmrs 5 b@rmetat(s)ain
COI&SH%C‘% rgu?nltjgc glj’len )élsé‘tsl& (g\.}%%n!la?exél %ﬁgcsued on, the support
to foRRoR SRINS. Id SnBSERERSsh SHRR tﬁm&tagg)eanw ra%senlf@ﬁaren

average pore dianeter of at least 1 A, at | east
supforted, the weightsaf th@@tﬂystlmpl@@sta&snpm el mr@ai(sé,, angd all element(s).

BB BT R LB AR AL R B 08

maRgidRzdoftds & ddabidatibas ﬂ@ﬁaost Rbiﬁac@@ﬂy lob e a9 findlfig, but are not
aste The water and dilute acid are added in such

hmatml) tmebininy sigasilise-slemisddtapsin @gds. zagonivmgixide, fragnesium

tr I
ox1§%( ég?%cﬁ% tgg% bl pg(?r% ’;‘%?b‘? 8&%{112% ﬁ{agly d cm?@kagﬂlagpfacturer
suoacae(]rﬁeram Chtalgsth amd Techaciog;es aJFotsttbﬁ chdxas,ilE.Sac ). dPordtecarbon

may. be extruded ut usin g nerally known
basséfr@iti;@%s igglpdles Sinbre met h@&%&f ighectbated gonaaer Reyous graphite.

Engﬁ%l gﬁze()ﬁteg HMRME LHAREL Beta TEQitEX W o?‘&jé'htlt@ %e('ﬁ?&{s lQ(Sl\i]gaz‘éohtes
treate

a tenperature’in a range from 5-260
and feomr3sz<d8tes0 Ceblites map dr iobthirgfl fiame chhmerceadamJiu&cnfrarsuch as

d/ tilot i st tent of th
-zl ol ke PRBnOha Ui A ed | ovel - The heat

t r egh@eippyitidaime eﬂ%d#ﬁ@enwistgmgﬁaras@fehttﬁa@ meeﬂg rt Bas an
tenperature in_a ran 1200 OC or 90 100

e from
avegage noee digmaier hfeatslwp g?Q Apatieast 1 HhA avieat deget 16k A In certain

' emg% en@%&t‘é"a so ! 8 pergé red’l'gﬂ.rdgrn# ncae(g%&fsﬁ)e?t%?%e suRé(?r't materlzal.

sup’po P} ncﬁ

a alum
In sbedet éinlﬁidﬂﬂkrn@ ,anabiaha acaiddnb ki, paSte 6 agxist naéxtﬂﬁﬁmtdfefeq@%te The
The anmpunt of gamma al um na, delta alum na, alp

walgr aid difpte agid é’éﬁ’rﬁﬁiﬁ%trﬁ Wk appERta And b puchmgihess aéa%caalry‘étto give
theéggg%fbﬁ) %dgﬁy a%glrécpoccgljs_l:sgerﬁgﬁ 1%5229%195 Qpa(;):ids%agdeg B%e not 11m1ted

or at nost
to, asdebad mcetemladw suHurdyadadd, fahd :hgzﬂnoolrlont acidonme

i ments he support has, either one or i
o aramad iR AN gt deingiengtilly RasWincatfugtuirusion
meﬁloayhmﬁca@é?ys& %ﬁ‘tttm% Bﬁe&hcﬂi@ AR e&waeaé; THeex@ul ABIRaf bO Meat
0.99 grans, 5-0.9 grams, or 0.6-0.8 granms, as

treedgt @rartﬁmectabtye M- arlaygedfromﬂa%&q Enor frem$Srds Seklot nermdsof time
t he Sy S
(ot e 25 . BT Ay BT O m s @Ry offng e5idaghat
reatitQtadefirétNie e, TAS h@ﬁttﬁémi r&@ﬁudhye ¥ay BY fighttet hedt tiedted at a
Supported catal ysts rrygiyo o prepared using generall
| It

tentpatiTe 6t Engs fropy &Pal (960G S 0 fExmAE BHPoN having an
I t e described in U S. Patent
elﬁ%s % é‘i’% %ggfgléa%agr(?él ov et al.; 6,290,841 to
Gabin ®ktain edibodiméntgnisk supgddd iftRhlet garBmanhaiinglthet@Blhmina, delta
alumina, alpha alumina, or combinations thereof. The amount of gamma alumina, delta

alumina, alpha alumina, or combinations therof, per gram of catalyst support, may be in a

range from 0.0001-0.99 grams, 0.001-0.5 grams, 0.01-0.1 grams, or at most 0.1 grams as
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Pat ent Application Publication No. 200301 11391 to
Bhan. In sone enbodi nents, the support may be

woppsegvat ed with nmetal to forma catal yst. | nPCEUBZN0#H042653
enbodi nents, the support is heat treated at

dettefiped By kHr@pdiiffiaction ahgsonie enbelded 2 Oie O@podIHas MO A6he or in

or. 600- 900&!@ rior to inpre natlon wth anmetal. |In
corgbiAi I PTshims PR £ ilHe AMENNACAPtYE NS BErmyel SuRBOTt in
a rdeE BN 1 Ao rafn'geO S %rlé&fs ort0\GLORY ?ﬁm@fas'dgg?ﬁ%ﬁtb'y‘%nray
ai~ds 1 ncl ude citric acid conponen
diffradtiphe e shraerembodimen@cthbt sepact rda}( EDEA) |eastrinbpiams, atrleast 0.3

m xt res hereof . In certain epphodi nts a, cat al yst
erefiy AT B R AP oo E bR TG et Ry ey
difRactdnet al (s) to heat treated shaped m xtures of

support ("overlaying"). Overlaying a netal on top of

t heStprarted catalysd deeuemgbwmg graerably kaowalsetabyst prapargtion

form con entration of

ecfiighy B iiBled of HaPU PRI ERL o BB LT refft R 6218333

to GarilWadt al.16,290,84 ERL Gilgietv asmemmmqmso@htetaal.,aaa h.S.
overl ay of metal tends to i nprove_the catalytic

Patgett Arplicgtiost Pyttisatien Hpy&H030 Wt—”ﬂb&%%@ prepare a

ot B0 A O b3l AR b B BREH Myl Bt o
catidgstn In &’h&lil@@:hlbdﬁlmeﬁts,’l.me seiRi(is heatndated ppeidperaayteDin a range
m xed w th Z §§b| e m Xi ngp@gél prent. to form a, Col um

from 4- 1P af¢ 430-1 4 Soror O phigF D intsregRAGOT g & metal. In
soHBLAbd kb s PRPd g s Mﬁ? m3§ e l?l@ecfﬂdf*ﬁl% ﬁr'%a?a,gloﬁlﬁf R aBalyst.

m Xi ng equi pnent. Exanpl es” of suitable m Xi ng
Exayplepoeintpregnetiom eids invhideagjtris aidi comgoyers hethylenadiaminetetraacetic

tr Mul l.er m.xers (for.exanple, batch type or
am@&‘ﬁ‘??ﬁz&&g’l?‘yﬁgmlf‘%ﬁcgeﬁ? ers, and any ot her

gengf @lrfadh doEHIMMERL &Y cataPyst g@ ek %ﬂn%dmgcwa i@ ik @rpdridtg the

will suitably provide the Co ums
Comrm%k() meial puiethedti ticatpdshaped reixpures of seppatil reerlaying he

Ov?i?%ye shb 812 tt({Ba(f(ﬁge 04 kreat&??n ??Ll] ggﬂi])%rtglragfgé 'les‘ilg% %rﬁ ally%r

OITD eneou

rela&tiﬂzﬁ@ﬂnﬁformmoﬁwﬂi&aﬁm’b@ﬁhﬂemf&n ﬁrhﬁd@&iieabﬁﬁ‘al dagalyikagroperties of
treated at tenperatures from 150-750 0C, from 200- 740,
thegsetalyst Hgas treaitts ofzosheredayupeert aldersash averianef @igkdends to improve

the\éc\f'a{aﬂftitcl'é@tlﬁg}at tgé P%tél?ﬁg MRS ¢ gg)ﬂzgy?re 4 Ofal éﬂ.@ll g%(/eﬁggfymethods

at t presen hot a r an
areabeyqyibad in UIS. Karenad pplidcagopBnlaicatien No. 20038hhi8 % et Whem

400 00, 0C rrmvevolalle ter .such that
C TRSCP A 0 Bifal laoem AL bs e Py Bl fedni g
eqdﬁ%é’xﬁ It ?&mt ePCBl*&ﬁm@ BLYERPANS /A rpHﬁtrﬁlxtu?é(' B CodImRk Bero

nmbodi ments, however, the catalyst may be heat treated

metaﬂ(s)/Mppnt eagawcqemey bannxeaitusmrﬁuéald@ oreing ieguiamenin dexampdanof

st s B Bsctad e g 51 bl hogers

(foh@nfpld, Batch lﬂjipée)r%oﬂfﬂh@ﬁs typeNimpire migdratanti@ng @ﬂil@pg@fémly
W t hout converting the Colums 5-10 netals to the

knqyet mixepxirgenerady knapar deviiee hat will sytablydnowderdieedumneS-10
r C
e T I S
CoMinirl3 5a1 (5takfai (sl i8 Gara@pdubsiantidllyehomogeneously dispersed in the support.
In some embodiments, the catalyst is heat treated at temperatures from 150-750 °C,

from 200-740 °C, or from 400-730 °C after combining the support with the metal.
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active netals may be substantially dispersed in the
support. Preparations of such catal ysts are descri bed

WO pooslo&93Pat ent Nos. 6,218,333 to Gabri el ov etprel/us20a4042653
6,290,841 to Gabrielov et al. In certain enbodi nents,
a t Iredonecadmividiraestiythocdtalysymdyebedaabireaet Wthélpl@@d:mtﬁmﬁhot air

10 netals to forma theta al um na su ort/ Colu
anc%ormyw HFLaigAtq {srperaiyfe 19 fEnge EF‘UYFFH& @ upet £ P n{]@%move
voléﬁl%anHﬁ‘e} Ad tH&t)Eﬁ léraﬁ AFN o MR InRRI £ Rletdls are Iconverted to the

tenperature of [ east 400 OC to formthe catalyst
corapomn@ampe it exxdeze di stribution with a nedian pore

di a r of, at Iea 230 i call at

rr elotiy SeboRimeic oo (Pt Grebe pra fRaitias the ppggence of
air QQemb@raﬁﬁé@i‘QOaﬂgd ABRA13S.500€ EMRRafmpld 8ElbREIV0RC, below 400 °C

conmerci al support or a support prepared as descri bed

or bedowiSAY “anferlepetiodbf hiad imp range froup parhoees teaempyesa majority of

the VSgaég %Oérgpoli'lglﬁtg Ir‘r)vﬁs% trr%)?n %t%? ‘ﬂ}?eé%o%%ﬁ l‘i)néggtg qeggeic’meté oxide.

CaRK3(HPrépardd ey suchpendtist frafancyslly @fdfedrio bl éurﬁulchleﬂ‘ﬁtﬁhlysts
catalyst may be crushed into a powder with an averag
Wheacatabists age E@Wrﬁ@m fusgpanies igresnbiation Withea gyfiding rm@shod the
d
st R AT e SR RAHE s BB (O RO, PRk BHPBE R balyss
aretdescriposvitel]. S‘rﬂ’yltebeNomlﬁﬂméd&m Glabtitlev stgipand 6 2860,84 henGabrielov
qixt ruded using standard techniques to forma catal yst
aving a pore size distribution with a nedian pore
di aﬂ?&e@lralri dBbdiRBLS o th@T kRPN oﬁrma%ooe]&%b(fheﬁlth Columns
120-1 Conbi ning the catal ys h the support
5- lalmmhs to fqnmsaotnlteta@mua mwa/cdumheéréﬂ naetplo mtiktwre. oFhetthesa

t f
alufpyurb SRS 1B Hoidd idbe o hrdieat (TR 0B Begpuye of
leakte@dicQgo tférml ﬁ}%%aﬁ%ﬂhavﬁﬂg at B&e sik Unaebhutba WvMMHn@dlan Fore '
ot herwi se occur, i n the unenbedded netal cataly

diagstes ob atdewst Rehds Tymieallmgpurlshent trepting is ﬁom%te@mt feaai@raélﬂres of at
atal yst extends the life and/or catalytic
mogth%()@l ?y of the catalyst by allowing at |east a
por i @medmiiddémentt,ahe suppomethena tbamettidlaapgpaf ortdw@pport
cataly durjng use. The nmetal s r nove to the suyface
pregreg ﬁ%gesaflﬁwgftrelphman Sﬁ C%mé@ SHiBP SRBorisd et §1d/prrebulk
mefa%ﬁbw 1668 ImbOMhRGLs, Bk s n@ék%w m%¥ i liRe € Js
eed. "I ntercal ation and/ or xi ng of “the ctonponents o
metal(s). cairakysple, thh angrested catalystramdéritloobulle ntegy] catakyst may be
structured order of the Col. l..in the
crogiedgat 0&@9@*{@% “Ehaevtiee PYEe ST A g A Hietors, or 5
40 Hi&t8hs. Ofh F%Bkéxlnbln@dhh& supyit & fofrh laH €hibe@de@fmetal
t he enbed d cata The order of the Colum 6 netal
cataﬂw thes‘@tec emhwmnﬁasﬁhn goyeaeidasy be eoynkingd wil thegmpport and then

extFLgilegtu?m% s&agge%rg ugs tgifgrerrrlfg Eﬁ%‘ﬁ geﬁaw Iaqnp&rer:] (seltz% glsfarll%ﬁgfm with a
me@%h @eretH¥méer Get Iaﬁge fﬂ@d 80y20004rpa96-ngo Rher b20de30 Af the
Colum 6 netal peak in an x- ray dlffractlon spectrum

of Epmbmingiths cstakm widh the suprorbalipyys, B someeenehsidiments at least a

poxﬁg{n %F th%%?;l td r(?sﬁhe)ﬂlnd@ythg RPN L TRAGEd ﬁ’l@?a?éatcjllpﬁ (for
cat al yst rom

example, embedded in the support), leading to less metal on the surface than would
otherwise occur in the unembedded metal catalyst. In some embodiments, having less
metal on the surface of the catalyst extends the life and/or catalytic activity of the catalyst

by allowing at least a portion of the metal to move to the surface of the catalyst during use.
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br oadeni ng and/ or absence of patterns associated with
Colum 6 netal in an x-ray diffraction spectrum it is
w@omsiokdses t 0 estimate that the Colum 6 netal (BOT/ESB®04/042653
substantially randomy ordered in the crystal
Thsinktatd maemoroto the amfdoe of thel cabadiesh throtghi @usice ofuhd stiffsce of the

| um na support. having a.medi a ore di aneter of at
catglat g SORBTHeY U5 LD D S G0E B an
al umt&@éla@mnvm?d?mtnrglomed&nmo&m]g ef thm@tamtesvéﬂgg@g,mn some

trioxide has a definite pattern (for exanpl te
emBobiments DHO Strantated prded 0Bthe émkemn 6 Tiatalah the Geliu@ol6uorideserystal

st o § oSl ialy ot 365" OF rolBTED BiEin e ERRS et of he
embdified ARG st AMhe@FHdr BIf thedC lainh & MethOhaybé NRe@MHE GliRxpéieder x-

in an x-ray diffraction spectrum (for exanple, an
rayahianden methds. Dbl orderaid)clemental onatal dnsciatabyst sclative to the order
of c{iﬂ%glltXISrﬁaaﬂth bx%e&P@)Eiag Bl%?'b%% eBXinB@ ? cé&%gr% HhE order o{" the

arrous pore structure paraneters 1 nctude, bt &are ho

Colulnifi 6 &@tal Peakidn af xchapdHTRctionpearutd biitie Cobuthii 8@Rid2It6 8%, order
or conbinations thereof. The catal yst may have a

of the Sy mskal prak Bram x-Ry duffiaeionipepsim of @é@%@ﬁ-ﬁ@m

' t [ i g I
broB@ AT lchoe CPE IR AR Sy th SRR 6 Yo A APRTEY
diffsfetioO Gpektruor, itdOpE8B bl dstimawrtbatehdGdiumend setab@) @k yettssantially
thahﬁ%acl de. at least 0.5 granms of ganma al um na per

0
rangory ergd {n,fhe Srysl SEuCiUSor e size distribution with a

MediGxRRbR, HoRHRERIm kifo:8dd #1AARe Elh%eﬁ%gﬁ@x@ h&Vin® 8 medthn pore
A, 100-140 A, or 120-130 A. In other enbodi nents,

diamateabfattieast h¥t Aimasl beeonzhingdetadornp an alymamsémolybdérsmatrioxide

.al um-na r.. gram of .catal yst. have _ a re_size :
iy PR T EaRE AL HER. e Pl GnERLPAR. defnis Dor. Dun
and/6raDY, LSk HO Orhd 2l diBaBRd0inth 6 BioxdE0mBEGe Anay! e HeaMBeated 4t a
enbodi nents, the medi an S)ore di aneter of the pore size
tempertyrp 9fieg legst P28 Fe (10AST) opoducezt catabyst thay dega nopexhibit.a

ty: . . t

e Tt T T
of the ®of\pehldal | y at nost 1000 A The catal yst may have a

pore size distribution with a di an, e di aneter .

at 1nsQ@e P@%Oﬂ‘%?nt%tcaﬁag’zs“@tf?%be fﬁg{%ﬁf%ﬁg‘gg%ﬁ‘ﬁ&&%%s, arious
pork REuG Rk daYStetdtashcudRObR afd A 1HiRkth Pékd @mMet ThoRe volume,

medi an pore dianeter in a range from 90-180 A 100-140
surfice areas, 20 cdrBbinAtionsithdreelt Theastalyg0omphawe 4 distaibunembigptal

of. es i.n the pore size di ri buti on having a.pore .
Qs aHRETe Hiftenerh 8ok dagBeia’: ghe sdiangiore S PE e phresize
dis@ibatiBh ffay bk fh £ Ring@FBnETREGHRBES00 Aorcait RYAL TH @

ore size distribution with a nedian pore dianeter in

empodimagis, qatadyatsrbatiigelude atlpash0atgraraset 2apung alumang psr gram of

coll 3505 QhBSPRT R FoBUAR oL p U g 200
A; p@180 di, 20®1 40 A, bn1 HrBIA MENbtet dmbddimbnts tataleh ik ipclnde at

di anmeter qof the pore size distribution is at |east 180
leagt 0. lagrame 9§ thetapduminager gram efatal ysghave agpasa pige disiutignyeith a
f : : nes.<hh At ' )
mefon PocfftherB F3Tan & r80180;500 4 250BBP . Bt 25250 4 Isome
embadi®entd, thé neanpoel diimeter of the pore size distribution is at least 120 A, at
least 150 A, at least 180 A, at least 200 A, at least 220 A, at least 230 A, or at least 300 A.

Such median pore diameters are typically at most 1000 A.
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pore dianmeter. In sone enbodi nents, the catalyst has a
pore size distribution with a nedian pore dianeter in

w@200a0e®35 r om 180- 500 A, 200-400 A, or 230- 300P&T/US200DH042653
at |least 60% of a total nunmber of pores in the pore

Si z&hecsblystindy lavehgoraigizadigeibatioh amtaghedrd pord dRhefer of at
70 or 90 A g t he nmedi an, pore dianmeter. In sone
lea &é&?&mﬂ@%ﬁ 9B dnsems sEberimyie thefaialys hag 2 parg size disgribution

wn‘ﬁrhvr}{gdlal@ orjeﬂ et&-id 2GRS @t18b%?§60 PaPACHB{ - 13’|OnA with at

certaln I ments, pore VO une ores hay rang
leaftrédh 6f Btoﬁhl 99mbalr (\fgzoréh in-tlke Bore pie g1strdmt16n hating a@ond@;ameter

withit S, Soeoni St G EaT Pl der Grmio s B GmRONEFS e
catﬁﬁ?%a@ ahee é?f‘erﬁétrlbﬁ‘l%’x?wﬁh 2 R dddEoRé §iantefer &t a hﬁl%@ trohP0-180 A,

. , at least 120 g, at least 170 nR/g, at | east
with20 legst 6o b%eatﬂtal Zlumbnwfg)or@un ithespare sice distrétionhavieg apore

iafhet G SR B R P PRt B A ENBRAPTRANPEE T he. cat al yst

havingnbodiRess $i wﬁlcﬂltﬁé fedidh borR ddrhdtePof TBEpA sRIBtribution is
di arret%r in a rag‘ge from 180 300 A may have a surface

at lgase A3Q A, altleast 380 Agor dideast 23A. | esenter thy 68Y7 of a totsd spmberoof pores
in tgh / ?re s‘%e dl&ﬁﬁl&tl Ql%élg}a |g)gre Rhmtr wh #‘Nr 21%55820@%(%}.?@’/99031& %P the median

ace area may a range
por@@idaidemdh gomd Gﬁhbélcflﬁqelﬁ&/ the c@faly]sﬂﬁhs%&ibrﬁﬁt@ distribudien tradhra

meg R BT AERET B S P B 00 g IOB OB R 40 S80 Arpyth at leas
60%ral el nin(ir %@H)ﬁés me %}ofel s"i‘ie cﬁétﬂf) ldl';nlr H%ﬁ/ﬂ]&_sat 3155(589 %ag}%'té? within

a range fromb5
SomooéoOrWémftmmEQ@n%& dxldmetf:r I n some enbodi ments,

t h t d/ th t 1fid
o HERi bR mate oI B Bos Reg P bl Rhy Ty dh bt Est 0.7
cm %Wﬁt ledkt Divecn@rgd. I(rlfc‘éftai%mklﬁner&cﬁb%ﬂlﬁrﬁ@ 09}5&6@1&%}/ range from
I n ernat i ona; | nc some enbodi nents,

0. 3&?%1:1}23/@ (- S dig s . &&éwnsm fided. AI ternat i veI y
E;gtezfi S@L%&:hﬁﬁg gB)S) % ggltgﬁ all{;] Igvlhtél i dlé:nopngrg 8}amoeﬁertirl? & range

froﬁwo‘- us(} Aomdyaimdong: @ﬁbﬁd@u&d& hab®a sirface awafdfrat aiti 100 nifRy at
il izeeither gaseous aen sul fide iLn the presence

leaaflzﬂm 75 gblgastdrlo éﬁﬂaﬂleaﬁ&% Sk g2t P20 ) 2a gk Surige Area may
|
gf‘ﬂS@Lﬂ obua”oo%ﬂl ol?g%ggzz Su 196 @9 n@/@k ?% Et@'ﬁ?/g
S uI frua’elrmai énoodpnacesbesatays hdemg lalpbm:ismendlkinﬁutuﬁaW&hh median
5. 468, 372 t 688
porgguimcier IR e raee i SEFO00 A& v Bt eriace 4ros pf denst fumpe, a
lea&afO%;yé Oedst f00 &g/g Cal@lsy $10° ﬁlz/g NGl ab s ﬁ@ln‘tﬂ@ss&h]sgrface area

$) in conbination wth g support, and has a por e
may |bzen alfange oot 6GA0GNT /g, 90 ABQImag, é7(Ulma(gEQre1r20r250an /g.

ran e froml15 firs have

G o ettt e Gy iRl 5 S Bispl Yo PRRER B petiess,
cylindersf addsdr e&&hé’dt&@tTHé&ﬁétall)}%t BipidaBahhs DR ;ﬂé’f@/cﬁhsh Then th ina

first catal may have a ganma al um na content o

range frem ¥-50 @n% 6Qf40§é\¥ﬁ@ Qg /e 2A0 3PP Nern) gr 220- 280 N/em.

ggf’g s%lr? %%ho%fxﬁl i sS,?ltle %msﬁé/ﬁmh@ %atapygé%rg&ﬁg] g Isurlrfgc?](fs’c% t’o form
metal Elﬂﬁad:s (priot tentsepfsn@lbﬂm’qlﬁs keévah (15the ap€for gkanplef ACTICAT™

process, CRI International, Inc.). In some embodiments, the catalyst may be dried then
sulfided. Alternatively, the catalyst may be sulfided in situ by contact of the catalyst with

a crude feed that includes sulfur-containing compounds. In-situ sulfurization may utilize
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catalyst, in a range fromO0.0001 to 0.1 granms. The
first catalyst is capable of renoving a portion of the
wWORI0SHEB3S rom a crude feed, renoving a porti onPOf/Us1084/042653
conponents that contribute to TAN of a crude feed,
eitticg gaseonghyatrogepasifide ipdietpresencd of hyelrdgenaapipid-phas siif@ing

a crude feed enovi ng at on of t
agemEs YR a Wgﬁ%ctsél[ %‘51‘?1&0“83 B?“S%\%P%a]&gﬁaféj des, o G_ldﬁaéhmls and
sulfoé‘@d%s Fx-Sif 1AL ARRS b ORER At dékA6dd iRTLP epsaherﬁ%q&f £468,372 10
exanpl e, ur content, VGO content, APl gravit
Searmnsdud cauchﬁéBB 7361to Somisinaat alons t her eof) may exhl bi t

(r:g!’]flt e e{fy%ls'fqﬁ et g anf?rgtftyemgg?ﬂq'«\%agyst ?‘E‘grﬁﬁqcél ai)bﬂ?’é ip¢judes Columns

5-198h &8l d) Vet omBRANGEw Rk B@SForeindPhasa foré!sige Hi@@ﬂm‘ﬁ@h lw‘?th a median
only changing other properties in relatively snmal

porg diamrter imayangel fooun 5@26, AdeTlfeefggt qatalyse magrheve a surface area of at

lea?[fl IQQC I b7 'léli/ yéc{rg %llgrdne 0 éra caﬁa % manEbge? leaft%% g?lt/glo ;l'%e first
catﬁ@ﬁ%’dy"ﬂ%ﬂ% 2, gatne aﬂ@tﬁﬁﬁd:ohbéﬁﬁoﬂh‘t l&ast @b gf:‘aﬁns(ofi‘g@ﬁﬂmialumma and
catal yst") includes Col urms 5-10 netal (s

typigHpi p$t<9n9%9tgﬁaras afigapuna alupyiep, Rersgram rﬁést§mz'ﬁévst The first

ol LSRRl 0 G, L TR ! 38 o

catafstpioraaangafromd.qoon ao 8ilzgads.sThe Hitst caalysfis tdpabkedostoving a
c,atalﬁls .haye aﬁgore di_ameter within 45 é& of the

porfigp phfhe é\b Faiftombt ede f5dt ieROVYIR 4 PRItieh pigibe FeRRoRgnishat

cordtfiute RFPAN FaldideStbed! '?&%wﬁg' hiRlg %ﬁ%@ﬁf%éﬂes asphaltenes from a

condi tions may producde a crude product that has
crudefeedt rethopingpie letast@spc(rﬁmr ofgthametas inhaddpl sitgnf érigasintatigs in the

h ed relative to es of th cr
cruflp B e aogRs ffishhr OREEPoPE BRI Ehule oy dontens, vao
coritéTR) APPSrauinL, resﬁid&)&@ﬁféﬁﬁ Br SGHbiBRiors %eﬁéﬁ?ﬁnﬁ%%bn@amely
may be present during contacti ng. The second cat al

Sm#bwanné@mhendbe cegs feed ipegntacied with Eh?eﬁfétﬁ%}‘ﬁén Bsing gke to
sel&?%l&'cg%&% p{rﬁpewees o?A'%r ({ f%?cﬁwﬁﬁ <o ty cﬁ 1rég éthgreﬁ%eraes in

onen

relartﬁlle]@/tsmaﬂell eyndilng;hna/y slboys iHeicesle faétﬁtorlﬁdhl@e effici¢reBteated. In some
ortion of the Ni_./V/Fe content of the crude product.
em %Wmén%ﬂel%?m%%ﬁf%&%ta’dﬁtsé?%(&’é’ ysedHsA et he second

Catﬁééﬁ%m@ﬁ(bo%ﬁ EBP‘&E&I W(t‘ggccﬂldrcﬁ'ta@ﬂjé%é{udes

change in t ntent elatlvet
Cobwrins 9k 1 (l:mnvaKm)tm 06rnbhmt10m wdh afsapphbrt, Rod hwzapq:rb size disgribution with

cr.ude duct nay hav ntent 5, 130% of
a e Sl e tatrengs omOdh 1L R ot Mashozh it oral Rimber
of lﬂfr&dﬁ%e PoRY sk AR ufbiioR of tHe@b@nd\alayyst Mela gR@B@BR ter Within 45
distillate content, VGO content, and residue content

A of gheampdien peredipmaten, diontastaf the qrusle feedewitiothic seasing catabyst under

e are|latively |lo nt.ent _of Ni/ V/ Fe.
suiEpH o B SRR e relt pFRCE peticE RRLRRLr Gy ripes
(forlmphs At cahflicBiiged 8dlatd@nb et saffe piBpedids dffthe crude feed

nmetal salts o hganlc acids. Arelatively high TAN
A

while etherprangities arg aNYgthaaged| byzassmall %?OMyArlyﬁmen serce, in some
em?é#ﬁﬁ?t%% @ﬁ%g Wﬂj}%"o&? ctlh ansportation and/ or

vant cruevvltharelatlvely hi gh

C5 alsqoieabﬁdecmaﬂyﬂ amyasdudeny leasthi goirior €fBe sérapdrehts)that contribute
[ relative to other crudes with

to tg%[rflé&g Q,tgqug gq%gSI %8 gg,?ﬂgtaqt pertian 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

55



10

15

20

25

30

content. Contact of the crude feed wth the second
catal ysts, may renove acidic conponents and/or C5
was@habisefnes contributing to TAN from the crudect/eszho4/042653
In some enbodi nents, reduction of C5 asphaltenes
cruda gtqiuciooitipe ndati wly anslt clonge hgthe eulekNorm:;at rebdive eo thegulfur

Vi sc f the_crude d/to roduc m xt
contet o MAEreds R Coragple Tsrerids praRishans datk & pifiur content of
70%E1309%4 Hf BERAAL BRRtcH oiocﬂ@ cite fRRbe The RRide fﬁrécﬁl‘&?m‘ail also exhibit
second catal ysts may enhance stability of the t
relgivetiusmalcehadgespn distidatergortent; & GO n@rt@as@daasldug/gmtcmt faative to
theaI I(g:\géﬁ%q ni mal net hydrogen uptake by the crude feed,
(o] nati ons thereof, when used to treat crude feed

as fesmkd fkbdiaEs Nhe bmww&a n@meie aRehGvel pldwitdiflert WER/V/Fe
of catal yst ("thi rd cat aly ¥1 be obt al nabl e by
®

(for ovamme. ay mesisafbympmvput i r@i@llﬂiﬂﬁh el sphaltepepeanting eor
co erﬁ%tfgle}/aﬁ {nﬁx{lgtgpsraﬁg g %r-gg?lc %@1%9' X%Elaﬁ(/qu %F@%Amyor%ﬁample

TAQ\Dﬂﬁaalld‘hlsl’@?a):mﬁp eandeisthatrude tf&mtpmaaiepfaeleuek ﬁ%s@@ﬂatﬂﬁ and/or
exarrple bel ow 482 0 ? or arelatively s

re wérrg Y dispdyaniaged rude witheays auH%léilhbghw%ﬁaSPH?IFed‘e%%ﬁné‘W§%ay exhibit

ML g1 iS00 SRR g

corténtr Coomtadfithe cmey feedevitigthasecohd cathlyktgsmay i'mmaleamdic

N A L .

embBdiffdnGaleahotihn JTRY, aSpHAIBhds aBl/BP bérhﬁ&féhts%h’criﬂuﬁﬂg #&HAN may
stability when used to treat the crude ed as

redgesibe ivisedsityerfehqcruinfesditetalarbditit maxtue, retaltiee tathalvissosity of the

cruﬁﬁ zeegr i a‘?’n he%%(ﬁrqlealz:s c}{% %ic%%: ?ér?lglélbel 9 lﬂfggconaﬁgtaf}sm may
enHaRtd ﬁatﬁﬁtyeﬂfyﬁé tolfmprdd@dmad@pmh@asﬁlxau@ QhidréaeB cahlybilgre, allow
conponents that contribute to the TAN of the crude
mipigwgnethydipgen yptake by thegryds feeds ar egmbinatiopsithgreof; whepusg to
reduce a Ni/V/ Fe content of
tre%%md%rfg%leé% gé(%b%td%{aegg reduce the viscosity of the
C r u HESOpteo&imlmIdJmAdd,l a thvd & peyof catalysaCthirdfcatal ystty niayesdobtainable
the third ¢ lLyst nm roduce a cru roduct
by ﬁﬁ"i“ ININE3FURpPRy é\f@ ok 6@%%{%@% % RrodHge & Aty pé?fh‘fsé?ﬁt The
catﬁl%t%éc\ﬁ?sotr %a‘yrb% h%b‘t'eﬁ Y the %ﬁats@rme Font BEmGFUGERuf @&ﬁalﬁﬁg

relatively mninmal net hydrogen uptake
compwds ﬁt%@mpgmturebalnwl H0 °& (Gonedemplepbelow 4r8ay’Ch &uei ralatively

shepber S g g fo e Vorlned R e cbtfieiSa b freBiprecusor

is Hebfell 6o Stabast YOO °Oeor 28hcuss. xRieRiih eh®bainen®, YheSAR batalyst may, per
changes in APl gravit distillate content, VGO

gragoeftcatplyst.aue Fé‘@ﬂml%dﬁmm coptenhin aangafreme). ¢414@183 grams,
0.0ﬁg-t%gp %ga&ﬁ% %? o d0t8y0 P Jax%gufi‘g {lp{%hcgé%/s} #ﬁ egﬁtbq s‘é‘r’ﬁffn 1cant %ctmty

s of or gan

and §ibiNfyseiasiusyd af trdal theiudtefeqt &did:@dnb&ﬁlhbﬁlrm BlCSoﬁfé|eYI1bod1ments
changing by a smal| anount the APlgg)naw t distillate
the@éﬁ%yéhprecww ig Beatedhat tergpriatess ibglesy € PEPECF PEORGOr

mo&ehs%li%? usig 311‘%‘39 may allow the crude product to be used
a vari ty of treatnment facilities. The third
cat @hytiird catalwomey esdunoelatesst s ponivyt of @ttlenp@hentedat cantribute to
theploAls o?ﬂle crucfehfeec{\/[r:e%uce at least a portion of the metals in metal salts of organic
acids, reduce a Ni/V/Fe content of the crude product, and reduce the viscosity of the crude

product. Additionally, contact of crude feeds with the third catalyst may produce a crude
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content of the crude feed, while maintaining crude
feed/total product stability. In certain enbodi nents,
wo b@sobiossl cat al yst may have a Col umm 6 net al (BOT/US2004/042653
content in a range from 0.0001-0.1 grans, 0.005-0.05
prodib@i®ith @felﬁi@@lmﬁhl%aggamﬁhamdﬁﬁ cCnlebinma]aliQe t'fﬁ‘llha |s(11$|)r content of
content in a range om 0. 0001‘11}1&03?ﬁ gr ans, 005-0. 03

them feedyandgwilm el 1\@ Iélpléwgl IE% B?ta]é"-‘ak?ya'lhﬁ &fude Aeed For
xBTS AR St T S8 ekt oo
thecomter fietxdit Bhet aruddgfRoiiuct ppheluced geng thedhiad cataypenat alsesxhibit

rel el SR 1 AR Epdys s GTAEOET: OB SapieTL il residue
conﬁ@ﬁttrélhpveetmﬁ’éjbﬂﬁ@ FRd, ané QM[ﬁ}htotrk‘cﬂ@:e ‘i’lfle ”PﬁNaméSrﬁetals in metal salts
fourth catal yst™) includes Colum 5 netal(s) in

of orgartuic salts, the N Y ffe gontent, andatha ivissasityufpbe cruddhrodfiguvhile also only

cat al.yst h e distri utlon
oty sraitianafe e RREGRILS gisidicoRishl ViR st hiup g residue
cofttB@ts F@stivano BR fudl REE ety Mow! the chidd pidduetiode)Std PRY viEety of

at least 220 A, at least 230 A at least 250 A or at
tregtagst fagihiges, The support may include at least 0.1

ra a I

Peadhe gt GRRRL B sopRERTBRis 735 kedlcl 2 0bAPR pofllondl the MCR

corilfbl& off ﬂu:f drhdd:laécmwfﬁle miziytainigd crdée fdeﬁ/t@@lf‘ﬁio@.[dﬁ sdbifient &, certain

ams of Caolum 5 net er gram of
em@a‘iha}%t the;alﬂad eattaly st auay @veeﬁlw%ﬁ@%al(%wﬁm ig a range from
I I
o.ot@gxe @égg%rﬁgﬁfsoge amy Qfanfabed ¥61-0.04 e L @ﬁgnagepf JREGLRs)

IS Vanadl um [|I™n sone e I ments,
contbre inamdgeffmado 0891-DO5 oamh g Ot0O3-093 graens, arddi0Q li- @ﬁhgrams per

e LSt Aeotcitar e Af TETG e oS ae e Blupignot av teas
a p@ftlo‘hrlﬁ' tl{eoédn%n&ﬁs tHal @orfthlSl&E tERICH Wsthe cfulde f&RAGP fb(ilnperaﬁures ina

cat al yst, third catalyst, the fifth catal yst

range rom 304+ é@%&‘ or QW%@Wreﬁuwﬁy@@ range fieer @il a0 MPa, 1-8
aat a&g&& descri bed herein, or conbinations thereof.In
oﬂe odi ment s, hydrogen nay be generated during

co nllﬁé‘drtaﬁgerﬂlﬁocﬁﬂﬁem@ rafderth 8@ ofichdal yshEfduethrchtal et arlcywdes
at a tenperature in a range from 300-400 QC, 320-3
Cofymn & petrd(s) @mﬂ@@latmﬁévl&m@éta@%%ﬁuw JE’éch‘f‘rﬂb?ﬁtaIYSt has a

poBfR ERRDARH i FREREYE R IAHeORe HcaDRlp XM scfe ™!

embodidenfsethd mdd;amrm)gemagxewe phthie Jourttagatddgstinmyeberan ﬂﬁmt X200kn at
0, NmB n3, 15-25 Nn8 n3. .Th

e gtk P RSB B 01 s

at 1%95%0 Saéralﬂg’satt 189%.8 g;arrfgo&t atT@Q:ls/? 0.9LrdIRSef tﬁgeﬂhhﬁ{mé‘?étgram of

or at least 1% of total N /V/Fe content of
suppoad dhe dedth datalyse mayiincledd mqmm@rsbocbmﬁmfs,tau mogp@ 1 gfams of

CofihEs ol s ohede¥Reet i REOLBRUTr CollENTS P

pelc@hdlof $htali8s 18 cBR4if embd@intbin&! tHeb@tnmﬁﬂ S\Whdthl i vakdivan
pore di aneter of at |east 180 A, at |east 220 A at

| eabn sopspembodimentaihe crago foad may heagstactedovitk angiddigional catalyst
subgsF%ur%l? % coAtactT \Q,Gth ARG czﬂgl}{/stl. %l lég(%tlgﬁal cgt%is}lst r91a51r 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.

57



10

15

20

25

30

at least 0.5 grans, or at nost 0.999 grans of theta

al um na per gram of support. In sone enbodi nents, the
waeapposio3has an al pha al um na content of bel owOI/11S2004/042653

grans of al pha al um na per gram of catal yst. The

cat gl ysite dnilsdditdests, Hydrapenmmagrieq@dnerart sluriag comadting.of the crude

rans_of Columm 6 netal (s ) per gram.of catal yst and at
feeg &ty the fyoihcatpl yehat fempstatis 2 FRegs fiee 3%?0(13?%&291‘3 80 °C, or
b I
336; ?Z@ rr% |Str %grﬂ]lg 3%@%%3 E%)E}ISJCP %oxggétiﬂi? &y AR £AN of at
most84 ammss80%,e¢t nsd 5 @Pgeor anpiaak E0% pf theel AN wd ¢hef @edt fead.

Hy O8RS HEARE® B 0SSO - MR N emerdida:2s
NP8 TR GO R64R4 n’/éi'yt}ﬁvé Beothl NW/P%bﬁ\deMtSJf ot 90%, at most

tenperature in a range from 310-4 0C, from 320-370
80%0;1t noest f7 f)%l;rataﬁo)st 36%, 0CnoNd0%h pd ablg@ﬁ 1 %pﬁmal i/ e content of
th %]ef fcg in sone enbodi nents, may be in a range
efcr“b #$50NTBAN3, 2-15 NmBAn3, or 3-10 NmBW. The crude

Pr ofigdrtaRt QAbtdertts QN €0 Hpa et ca&ﬁlKIEtf(eﬁﬁlﬁ sy s LR cMdENColumn 6
the fifth catalyst may have a TAN of at nost 90% at

metpl(s) ingeubingtionwgth Htheta abiymiaa syapert. ddwfdth qar?éysrm dpore size

RSB 98 f i R 5SS 10 SO IO o el 2204

leaaezst)a& rat &att@@brﬁ:ro&at mastsioth leep:mppért aalydholede 4t"l&dsk0. grams,
al yst") includes Col um T51 nmet al ( and Colum 6
at lﬁ%% 915(%§m§ (P @bt a9 %cHams th@ﬁ@mrﬁ@weragram ¢fgupport. In some

emBOHRRH thggﬁp%%g gﬁ %&ngﬁﬁﬁmﬁééo ROF BelBWAL1 ggarrfs of alpha

distributio Ian pore di aneter of east
alufrBfh ger gkam sbheatalpsth ddie wetalyst intlhdesypdioare qmﬂmelndérasmalt grost 0.1 -

 erapis 0 oGumn AR piyktaind it S ARH s gf Cotumn 6

mefS) pe'i%ear{r\of 8y SUPR Srhe BRBodiRhdd@e @oldrRRs tme@al@sg are

rans, | east "0.5 grans, at | east 0.8 granms, a

- mo| )é’d@laur@a@d/glrfanssteror at rmst 0.99 grams of theta

al uflnl a3l r{;oemdlg)rdiamm r&g ne*J {1) ({) Tli]a%oﬁ)attﬁe %rude FH %{ S e ral%tlvely

i n sohee

1ov€qbuman@1mtoai 0.9)- 100 Ixaﬁ3/mst SONH’ Gii’asss opan’/ar 2o 1@f3o Nm*/m®)
cataly and at least 0.0001 grans of Colum 5

whepthg |C(ls<§e fagrhis contastad Bithahafiits }‘atB’éKFt 3 A APHDTrauEY ig|arange from
310- QOGS%%&HJQQ@ EV{Z or HdHE 3 5@ I3 o a’f\l'ephﬁfro%e%t@kak%lf@crgde

net al totota msta
fee, ih-s2fe embbdiments, haf be lima ecangt: iiom eaﬁodn%mhusw Nhe/m?, or 3-10

| dj d t he Col
Ny e R Seh o G COMAC R THGF Pt b i gty

ma‘} AH AL TRN ¥k hosh$095) at hkbsE 869! M%OS@BO% (tnedﬂ?lﬁ:fs@i OB tHE TAN
a range from 310-400 0C, from 320-370 OC, or from

of B8 Or@le fecdC T AN of ﬁy@rla@mnod}m aikg bbyn & hemge froce0.0 £6d , fi-0.05,
€§2 a range from-10 NnB/nB to 20 NnivnB, -7 N to
or 'IQB)F’ or -5 Nm8/nB to 5 NnV 3 Negative net

hydIrP@:@tﬁld’é?ﬁlﬁJﬂﬁnérﬁs QAnexth PG CAtR stt(lmkthmacqunndlﬁdes Column
bei ng generated in situ. The cru Eroduct produced

5 nfstad(p) eesh€alemndt metaliskingambination withthe thetagilymina sepperty skhe
six%a §¥ Ee}rsgasér&ysﬁg dftivReh V\%Ql%? mgélarrlTBg're d?a%teraotf aARadt 180 A In

some embodiments, the median pore diameter of pore size distribution may be at least 220
A, at least 230 A, at least 250 A, at least 300 A, or at most 500 A. The support may
include at least 0.1 grams, at least 0.5 grams, at least 0.8 grams, at least 0.9 grams, or at

most 0.99 grams of theta alumina per gram of support. The catalyst may include, in some
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10% or at |least 1% of the TAN of the crude feed. TAN

of the crude product may be in a range from0.01-0. 1,
wWO202/063985, or 0.03-0.04. Low net hydrogen uptB&EUS2004/042653

during contacting of the crude feed with the fourth,
embbditdents04 tosdlof Tohairad yietal (P - €slutines mvat(aj of at most 0.1 grams

requi renment of hydro during processin

per e s FigE SRl icast OOURL PR OL R e IOl apgFolumn 6

me{arlﬁygé?%ﬁrﬂ'bf Qﬂal?ﬁdllﬁg rgé @ﬂb&ﬁﬁkntssih@ %lﬁr rQﬁ'&,' Sf A Cothhmn 6
ransporting rogen I's costly, mnimzin

metis ag@tad Cohymtn 6 greetal irmaydaepn acass fdeg f)damasl yer 2i3l. In certain

empoiiee. GRCaNLE S e FErRIuE A14/0 CpRaLS gk e
mo Eﬁﬁﬁagéjogﬁhglm6 metal (s) in a range from

1-0.06 grans of Colum 6 netal (s) per gram of
cat H\t’ly:stthe dfhée feedl mvnelcmét\wh the sith gdtalgstiatra semoppepature in a range

fofy DR 1o HIESTH Suc o to-de G PP fecn e oy the orce

feeQ @%ye 1h|aQarirg‘é|\ﬂrd?ﬁ Id“lﬂmé/rnh}QS 2beaf/m)- thWWlmNm3%bBr -5
the first ssecond third, fourth, flfth si xth, and

NmsdvetotNedim| PNegaliveyet hydogeeuntalids anelindicatige thaghydregen is
belgé g?rhe%t&? n {ft%lg ;’I{hg gﬁ]dg%rgdurgt p%ﬁ{.«fe%tﬁo% C(tnﬁ%t oﬂh%l c)f&ée(f%gd with

thecmnld bﬁthl@msmfgayavalal TAN af ar mde 9004 dumbstt&o)%;%t pfo@dﬁﬂ% cht most
has TAN and/or sel ected properties chang

10(0e1>ra@ct ilspst 16 of the TAN@é thesgadarfsrd-e 6Nrféfrth‘?)?lb‘6%91t0idé§t rpgy be ina
ran?@?ro ¢‘6F0f196 26U@5 Pb.osiPey ficantly changed. The

esu ting cru product may have enhanced properties
rel hbwmet hy}irogma wptakd elufieg dormadingtafitis, crivde feod evith the fourth, fifth,

acC ept bl e for rans rtation a r re
or S aRlsDRL U the gDl Pitrady af Pedtoedriirediascessipe while
pmaﬁaHga%ﬁld%yocﬁ@ﬂmwls a&&%ta%reqeéﬁﬂg E@ﬁatﬂfnod?ﬁydrlfreatment Since
| nprovenents for the crude or exanple, TAN, API
progueing ayd/ontransperting Aygroeer t§r¢0@tfy, nhem@@naﬁmamgm@svdr%en ina
propfSheBaOOLLON sl dn, at |east a portdon of
€ a portion of the vanadi um

I N Iheramgebddaachts arsebenth %H@@datbl@ﬁtqf‘ﬁvaﬁthk@ﬁ%t ’qhas a total
portian_ of heteroatorrs in the crude feed are reduced
COTQIH & &@F@m 6 BIstHI S} Inseapgs frem Oo(fOOtl HlaO(c&rtamS% Columr 6 megpl(s) per
d [ S
R S R
catmhysttlsjbmeﬁbﬂbhmedmmtg oérude p@tlattytbdt hhs & & AAOF aarmost 90% of the
lity of the crude feed/total product m xture
TAN g e feeds i

sing may allow a contacting systemto

opeptet emBbdiftents@Rsite f?’rsf'?é'gohé thd, h&AS tifhh, SR, B8d s&®%nth

at l'east 1 year w thout replacenent of thé catalyst in
catgllyggs mmtaésothe mgadz@né’or Codizis mthmsaﬁesgdieddlem

t t d t t t
© e SR stRBE Yoy ol B el ik o conTbue Sailine Sgdions
magthllbRashud Redict &bedfrodited MRl RASTAN d¥Blorkelé@bd Bropbrties
organic acids, at least a Eortl on of the conponents

changed refagive o thgcaudedectanhileagtheraueperaesydithe emdefeed lage not
Sl TR L i
to thichde fedidaha] thid) e iftge sdcaptabletfyr ©dnsporeationdde or refining.

Arrangement of two or more catalysts in a selected sequence may control the

sequence of property improvements for the crude feed. For example, TAN, API gravity, at

least a portion of the Cs asphaltenes, at least a portion of the iron, at least a portion of the
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feed/total product m xture during processing (for
exanpl e, maintaining a crude feed Pval ue of above
wa 285063882 er nati vel y, C5 asphal t enes, TAN and/ peT/BB1004/042653
gravity may be increnentally reduced by contact of the
nickely aiel/Srek teasi 4 porsieh ef the dacaliah yis the. crideefe@bédni Beyre@ed before at
increnental ly and/ or selectively change properties of
leaptepagiare Heaatney na}he&wqerfeeds%r%? uf?fﬁ of the crude
{ eedidabther A1t ih UF el iR IRAN AL clbbdiRges, improve
processrng. In sonme enbodi nents, the first catalyst
liv§sdefaloe ¢ava gista lod/ex) theratpbibiey plabe tivdn éebdipst pednctahixaure.

series of catal S. .Such. positioni of the first .
BRSS! g 0! Bih 4dRboAPTIEr oG ARG e iP R piagigipincure
duﬁ@ﬁx@@és@iﬂ?%y ARV cRRtial s At So oAt 91 I8! Pmbhiths, at least 6

metal salts of organic acrds, while naintaining the
mosthsbr 4t deastof yean avidouicreplpessaint of e cpratystint thercottanting z0he

renbyap ol on el BTy PO TR peisfy aogjon of e

NiAOF€liaf leaQRRIRESH & the €TRIHAIt&Hes G TRASNERYrEiof Bthe metals in metal
contribute to a decrease in the life of other

saltsf argpsicaacids, atHeasty perdian obthecomponents hrascanyebuefo TANog least
. . I [ t
a pbE G R or SRR RIATR eredty U Bl abe sEARS 1 other
propeqids of theicxiderfeed & ahdnged,twhilehraiataitdeg fheachbiliihobiberude
plugpin of other catalysts Fositioned downst r eam ?nd
feeglfiofal Profhegt u¥WE QUG RIpGFHNSFOF PIRNRIHEnABAIARGE § Fiyde feed P-
b : | hheni :
N BT 0 -plihel, TN STRP mliy ey b
incfanpmtallygeducad by fcertdctrmdyhe émdesfond wethisokicted natalysisndhe abidity to

SRS LR Gabh At DR LS i

of the icﬁ@e@@édﬂbﬁ?ﬁoﬂhctrfﬁb’(t@@ tPRShhinfMed Aewpprseame! the

first catalyst. Further contact of the crude N
f eely somecambndonients, the Jrsteaalypti(Aescribedsahogpoman bapgstiqnsil
ol third st - [ ce JTAN, )
B o RUECorRLRIS R} PR HE B SRR 5RY iy removal

of high uedectlty geight onitaminanBNEcal cordshidants, e ded Metdl§ indhetal salts of
metals in nmetal salts of organic aci

f ds. |
orgamsgidaemiile maginpg therstabyey of H@émcteefée%ogq% ?ﬁ%@&@w&

t t: i . .
ca 3&3 ?Is( §%t'{1lgt5‘tg‘{ll‘3gvrs, 15%015'3 'eﬁl%o&%e%@/h ?(}r(rﬁ%{o@%f Qgg%ggﬁoﬂlon of

cru eed oduct m xture that s a redu
NI/VAR, ranoved o£ addis ebfponents) teamival of coathonents thay g@nribute to a

content, .a reduced cont.ent of netals jn netal s S 0
s i e 4% HETRG el Bt o eabgHa hersp. hom the
crud€ fléae oy éfaﬁﬁﬁé,tré'ducﬁfg &* @HXE&' zﬂ%rii&i‘éf @bfsﬁ)ﬁﬂfeneg i tad biife

to the respective properties of the crude feed while

feedmotak rapduoh gnixthee rstagibe kd thy cofde féed inhibdepluggidg o6 otkr catalysts

o o B RS FR3boe AECRBEERL

be 6draty $iithbe roglenibisrhé dMchlybth R drktiviaHo et Tkt Sportif oMihe e
versa. The ability to deliver hydrogen to specified

Niydbe Gemithgycradn fosd fraydin sogerfimtiodinenthyrprenge a lifselgane or more
L. NQ.: e ' {hations of catal ysts that
Cm%g%%P?¥§8g%%§%g??g%&ggah§§rogen during contacting, and
ﬁag Thy sdcond biailysi) akd/osthe lifd daval (s sy dePUsitiodd downstream of
rogen
the ﬁ\;st cat%lyst. 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,

60



10

15

20

25

30

during contacting, may be used to change sel ected
properties of a crude product relative to the sane
worapesises of the crude feed. For exanple, thecT/osz0#042653
catal yst may be used in conbination with the first
red0éd Qs t4mdnt, weGe sk ygan adnit&it )/ ortréducd tieadoatens bf Sptals in metal
fifth catalyst(s), sixth catalyst(s), and/or seventh
salis of ar8p8IC%6¥dSt o change sel ected properties of a crude
fee
or ugr so¥m:I d&i‘ﬁgé tg g?g%b%ﬁ% %}gae Rﬂfeg?\gfﬂ tl\ll\lﬁ ?Tcgtld tRGlyst(s) and/or
the mmrdrceamlmt(sg nayaedifce edhtdetfedd/fotad dmdluctsmadnm‘e ithia¢ hasTheeduced

der, and/ nunber of st's be sel ected t .
e Ao g B e RL R R PR R sagearh el metals in
mef] I8 Jreeshicicals, Qféaqé’&ﬁ asphaRhtd dohtenM dYelBled Vi osity, or
hydrogen upt ake al | ows resi due content, VGO cont enf
corgbigatidnis sheseaforelagive to mélre@petwetpyommesorfnhﬂ eradé toed while

t hereof, of t rude fe | ne W thin 20%
maigPSipiRg eupsili; I Sut P Lol B L PRl pRodinioe The
secbi® catAihstand/ 8 pdsitPon¥d SCRsikS, Eithér Willethe st dRARIEbeihS upstream

at nost 90% of the TAN and/or the viscosi ty of the
of the thied qasByst, RASCHIBn | n net hydr ogen uptake by the
cru C h .
poi 11518 TS i AU RePL ARG ng Rl (O 8 minimize
hydpogantusdgesduringiiontantind. Chebiontics offeadlysanhbt aadﬁmdtgeﬁdatlon of

TAN relative to the TAN of the crude_ feed. The ato
hydrpgengjuringoptagiing. pacerialystaihpt %wtglae DiflafIvedayeamspnt o hydrogen

duﬁ% %tg{a}:éﬁh% erﬁr{%e' usBd B e @§el 1E§oftep&u@€ @%Hﬁ:ct H1Sive to

Hydr og n gener at on in speci
the samt aoipertigs Dﬁﬂescrma:yfeal | Iow ez athplet the dowthdéatalpst nofy be used in

corginuf et Peditieeioget fispR e rRstar MRl fighgaalyso),
sixthtaf Ve s £ AR@E} §RBAH ,caﬂ‘aguf(g)ho @ﬂé@lemteétéa Fﬂin)értié@ of a crude feed,

posi t oned upstream downstream or between additi onal
whdopdwb@r(gsqg elbschppertieshadrte erudefage bysnleptad amegetﬁeanéfce avhile
mamllflr | ng (F‘u?i e '[0{(}9 H%&luét@?abﬁ;rgd%gé nggr %&é!r;]re ﬁ anysts may

be m&@idblnmgnmn ast Hyhﬁigen npdaldde/htlrﬂ ﬁla&ﬂﬂhinlgahka&rude feed/total
C ta%st(sh The delivery of the h drogen may
progugl BRIy o Minena nevpgroachapiokeallowarsaidis ﬁorgeﬁweVGO content,

disGIRO S TBR! &P érja%t)d %F tfbhal nsttﬂéergy&{tﬁ)egﬁﬂdgpe%d BSbe m]amtamed

concurrent tothe’flow o e cru fee exa
withim 20% b fihk eckpe@rvkrpgmpeaies@rﬁ tl(mede feed, vehikrthé @AN:er/or the

visiass oD ESBRRIO S A PG EPARDIE | AN /Bt g Bl o crude

feelN FIG 2B), and hydrogen may be delivered to an
addi ti onal contacting zone (for exanple, contacti ng
zonBeduttion m it @yd@%n iptalee i the erude deadrmay p@du@rmqrg e product

I f,.th f
tha s A i ey S1ShEST sty DR oG PE PORERFipufl of g crude
feed/dndQ rb@REAd TAN RIlAReitY BleYT AN R theSinddekioed. CPI AtgMIHIICOSY the
see, for exanple, FIG 3B), hydr ogen may be generated

crugieipiodgctaemt alea 9HYy change by relativelr salhamewss a5 ermpaxerhiolthe
ato%‘?@%lftfoftﬂg %Q?eejdoz in FIG 3B). A hydrogen source may

vere first additional contacting zone in
a Hydrogen generatlon in specific contacting zones may allow selective addition of

hydrogen to other contacting zones and/or allow selective reduction of properties of the
crude feed. In some embodiments, fourth catalyst(s) may be positioned upstream,

downstream, or between additional catalyst(s) described herein. Hydrogen may be
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direction that is counter to flow of the crude feed
(for exanpl e, adding hydrogen through conduit 106" to

W@ osac39Bng zone 114 in FIG 3B), and to a secPOmUS2004/042653
addi tional contacting zone in a direction that is

gere@REdduriip cohctifieof the vt féddewiel tddodaechidlfQls) anampliRgen
addi n hydrot‘glqen t hrough conduit 106" to contactin

may g ée epntapting zppesdbarandndsolhe aeditignal tchfélﬁtﬁg)r {lige
i i

SR LOMAE h e el e g b bl S0 FEF USRI S B s
embBoditnen atha dylsiery of the hgdroget say b&'henmrébl toahé flow @i thieheude

fourth catalyst with an additional catal yst(s) may
feededuce TAN, reduce Ni/V/Fe content, and/or reduce a

CO”F&”@ 1¢78E 2bticlel cBRf@lrathéH §e‘?(f> FIGDHSh

W %et upgtgcf(g g h oﬁl ogeﬁ By rtér%é&?ggu dle@fjeséd ydm%sn may

be g@terdngcﬂdtuggrcoumw@mrrmy cahﬂaci&mgndme (fop exgpeplt] @atacfing hene 102

in g 9F) Pl nySione” maie® friiserd PUS sy oRe sopisiiny g, Car prample

cont&diiag QB@@ﬂlﬂﬁﬂﬂ@ 2BYR addlfécﬁbﬁﬂiat BRYERENGRIWALY &k %nfél%)feed In
be used in conbi nation. The seventh catal yst used

sonpempehments.ghe hyrtroafm/ﬁ@v mearpesenetant withahg/dow @ﬁf‘,hercauul@ feed.

A1 520,814 Bhg LIRS, PL 8 W sy

gerdemetbdurigboaRveny i @ﬁhahmsﬁngme IifdY exanplef cdntacnd £oie 102 in
of Colum 6 netals per. gram of downstream seventh

FIG 383 y\sbydr@&?atsovr@e awahe dleBVfaFd foat Hest additienal pentaciing|zone in a
i SEORT g T RISl TR RGN v
corplait 196'amcodtactatgadoys 1 14 innFI€0 38 ),eantd ool b sEohd ,addlhenal contactmg
ZOI@OSI tion. of the upstreamse entp cata

SRALITPRIAR BAVSAYTFIRSRLP 25 [ 9Hg e SR G0 erfyple, adding

hycﬁ‘@%én‘ thdoukR cb&%ﬁn@%%%hﬁé@ﬁﬂ/ selihcampuntzmf catalytic
ive metal in the dovvnstream seventh catal yst may

al | bvsooterpenbadirogrds, tthestough catabysicanddbe pwﬁm@tﬂlyﬁ erepsedim series,

rmunts rel al ive.tothe s
ety St BB R RORPy b o ARl BEvice versa. The
corhBih&idnvlthe folitth lcaaianNgRh b adlditie0 a&t@ry\st@g B edud®AN, reduce
ravity, residue content, VGO content, or conbi nations

Ni/VHeg eastont, ang/er srducon coentof mekals wemetal saHs pherzapis geidarwith low

LT L e
propesics 60U caide pEsiuctilio%e onty dianpebist sl ahounterelafiMe @i the same

t he cr e fee;} I n sonme enbodi nents, the TAN of the
pm@?‘fﬁ‘&%o %Gr‘%ﬁiﬁ eede i ncrenental |y r educed by cont act

Wt oRR dARRIERAR, A6 dﬁ‘?éi‘é}ﬁtsé&‘e%m &@M?ﬁé Ra w? ?E @géﬂslh%ombination.

(for exanple, contact of the crude feed
Th@mvamysatat)mt tﬁaed rmparearmﬁ’romahe dowrthrepm celventh eatal st aiegrigeel a total

cBETEEEH S R et SHREC o FEAD 00 s
Th@@’&bﬁs‘tr@ﬁkﬁ'se%t@éa‘ﬁﬂ&sth@hyﬂfa@g HERall ddRteht Hfj@olﬁﬁl‘ﬁd%ﬁétalé’(st) Jper

changed properties relative to the initial crude
grapy ofdiopmpirearhecvanthl catalyst, shat éxkiel AN largerrthanethe sithlycontopt of

CofR nstalls e el A ot (RS el Bea s GaMERe Solpenn 6
meRIBPSHr PR 6 catayal VsSonsedabddiMBntaNHé Posi@sieN th@fipstream seventh

catal ysts in conbination
catalyst and the downstream seventh catalyst may be reversed. The ability to use a

relatively small amount of catalytic active metal in the downstream seventh catalyst may

allow other properties of the crude product to be only changed by small amounts relative to
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with controlled contacting conditions (for exanple,
tenperature and/or crude feed flowrate) nay assist in

WO easo53935 hydr ogen upt ake by the crude feed, PCT/US2004/042653
mai nt ai ni ng crude feed/total product mxture stability

thetafrie pgopei s es shengudafdd (fonaginide,aelatdveliBmall RhaRRI A heBroatom
of the crude product relative to the respective

coferipAFl gré§1%freﬁt1% ©ntsak EQ@gontsnt Br qu{lvn@tfoqs ieeregfiide
fee f
i a?g*;@g@ggﬁwﬁgfeemm E AT Qs e
progiuxd aumelde Pregiset thamas atliAd¥ ofratymdme 90% aterdosby%p% at most 50%, at
e, feed and/or,. cr

| f th
mast BBt o Iragiat of tha AR B Grae T comieptgisnents, e TAN
of ftle Qﬁﬁé'f@éd A8y B iReRhatdseduckd gmcblhﬁct%mﬂ@le B Qe abPArd

product m xture, precipitation of conponents fromthe
downsitbemf seecﬂth catalysts (fod example xaontaet ofghe e faedtwitns catalyst to
ert ai n. ti,mes cont

her.eqf
forsuff it pde EEIRETh B ReEpronP gk PR U I 50 gy and then

coRAA @ eHe ihifial HBIE prodactivagtidn fldalonal @I gst toThrelduéethBRMide product
change. As the concentration of the total product in

withtehanged deorfesiéas/ reloti vd t%h@uuteql crdetpredicbh dheg @biliéte reduce TAN
mc;e%e!@llg(}{q 5’9 sfsfsPﬁx rﬁngg 1 gF %118? 8{” Hllg'ck'ﬁcfeyfe c{/tottzp$r({dﬁlct

cru Of “conponén
Inmﬁﬁdﬂmﬁ@qﬂwﬁﬁmmg t he crude f eed/ t ot al product m xture

tends to change. For | e, crude feed may

conthiHE Rt @ %ct@maa@%owdﬁr ?fr@taémw qogination
wit"ﬁtcog@@lgé?i {A@ilﬁ‘gc ehtmng %1%? §J(thgple %%B&Q{ﬁ% Lies @had R&d flow

crude ee change (for exanple

rata)spztpaeissxshmsrﬁdu%m@th)uleogeo ruptaderbiy izt ¢rodnsfet—:¢h,enmofa)nmg trade
becone ss soluble in

t
fee ATREPR RS et S B PPN s PR pRC LmeTe Bl oh dnoge properties -

of thB@nfde WS eRtAB G tHRGedpotdle ;ﬁbﬁ’e%'@stofﬁﬁé/cxﬁ@é fBell WBtability of the . .

phases and/ or becone insoluble in one another.
cru99 feeditptal prodwcd mejatirevany be gffeqt@ckbnr variqus phescg pepgeating from the .
/ or re _phases.
eI 04RO MMt b0 0 RL T RRRARAE
insakiphay bLihe srude ff@d’d@ﬁ‘ldi’dﬂ cariepndduat inahe ofude faedoothegrddadiehixture,
total product, and/or prec&pltatlon of conponents,

flogeaaiiontof asrbialienes f1ea the candsieesiiatab pradyetanixfure psecipitation of
co%&ﬁg&%oﬁn g dd REP ol pr <fd?1%t e &gb%b%an%ﬁ&h% ‘r‘eSS

e reduced. For exa , repeat treatnment o
cr ude céreatdlfitnes dbriny thel ucmtacmr»gtpened rthy cheemexmadicyude cfeed

oduce cr.ude prod wi.th desired properties
ohE Dottt e o REV sty e S e e o et
corREﬁ’l?léiﬁ)txl oFitie tta® pﬂ%ﬁctqg t%&ﬁe@&i’t&ﬂ%ﬁ&ﬁt sh.abie! dhﬁﬂge@fdue to
the process, crude feed, and/or crude feed/total

forpratioucf thericsidg ipeodvaly slebitisseltbe domrrwntsaif Itlye craderteed huddor
that | t t di f
cotyientsios s OB brepsldh B S Bed MR ko R e P’y phange.

Fot d¥@nipie/ tlet@udesfebdintal @bhtiin&lonlp@aéts thabare @ﬂdbl‘éqﬁ fhe crude feed at
P-value increases or is relatively stable during

thedwsainaingiof grocesring. s properdiee el the crdafeedichargefer ekemplej AN,
I I
Mélg %t tgﬁajilt}én tﬁb\)ail.?agru{ n?gna(%l%lﬂg ﬁl%}e @g 1 cg%%gnenqg g{a ?en% to

ure as asse

bed@ﬂleqeﬂtsbmblead twcm@mfeemtdtalrrgomn mertitendn e@fﬁel irtstamaés., tH@y:rude
sel ection of catalysts, selectlve orderlﬂg of
feed and thedetal pr@fiufaéw faep it\d?@ hasgeander becprme nseliblegn ong gnother.

Soﬁgllﬁ}ogﬁaﬂgég M8y 598 flishi: A the TRie 'fé&/tgg?px%gmtrr&&kdrg %rming two or

more phases. Formation of two phases, through flocculation of asphaltenes, change in
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LHSV, tenperature, pressure, hydrogen uptake, crude
feed flow, or conbinations thereof. In sone
werimsas3vent S, contacting tenperatures are contPOl/USI04/042653
such that C5 asphal tenes and/ or other asphaltenes are
corfcefeativel oflbidde feml andaotal prgdidieantlidr peepiyiieanion of cdiporehtsgRnds to
feed. Reduction of %he cont ent tgr%%h ydr ogen
redyes; g e pfmsior Qg eF the sRthets: n“giedftéqpa Y-dttFiishgy of the process

maggag g%qu_cécn Qv bf%%egfeattzd\ﬂeém@ﬁe(ﬁtﬁ@&hd@?e)éd[t&tgﬁérgdﬁé??nixture

Ity of the crude teed/total product m X

magbe hecessary o prodacee @andapnoduadfwithhdesired pilopettiss. Cont r ol

of gontacting.te ature.and ragen, upt.ake in

conBRRaE Pt onen Tercvait of e Pl SeaPRL BRHB Srinbuas movee
mohfiSreFan@ERRBILIRP B tHeProR s{, @elide FebdMhd/6r drhige MERGAYr6Mct

of the crude feed only changes by a relatively small

mix{msunay, bd asseseere Eytieadliyne Rtveluedbattinattmery 1dondicaten that ar e
ﬂo%cglﬂf{tirgglto!f %sg)hége%geg tfr%%l;th% g I‘ea][f aééi?%:ﬁlg’railgggépug%fﬁ é}?%-%alue is initially
at 16ast T 81 gif sukR PPRII&S iutRssed bt BWelafiGdly SRbRGIUKWE c6Madtgfy, then this

crude feed properties while maintaining the stability

indjgates eat gheraeder ksedijstrelativelp siebile duringqantastingherude depd/total
f y : i t r )
prodE SRk bRl ol HePOTbPRLNE, £ Be SbutdIRat Aobubfing
cortaotipg cafiditiens, by tdlectionrof tatalysts Aeyt seli@tizo nelerifip bfcatalysts, or
contacting tenperatures (for exanple, second, i
corApA AL CHFR ftegriectinoidions mdriaglydecongplling
LHS®. &niPer AR, pla&uf& W%g&#ﬁﬁ&é, Brud@ MR W Dr £9RBFalifiRithereof,
are positioned after the first contacting zone. A
f i r Bt sopernatlmtdiments, enplacttg empemturéreare nortralled gac thetrs

ol B BTSSR B o

the@ridegtQNtRdd0aflort Hethé MGR 68k takioufIgh i GORET @talle@mndloR higher
sonme enbodi nents, the second contacting tenperature is

. corgpcsing dmpenahres prayfrpyudtin denmatien oh Ve phgses hieumay radacd thy

sta%i}]ié; cg'; tﬁ%ugé; gﬁtggﬁété%galg i q{(etﬁ{'eu%nﬁ?oar qu%( aggr%uog%(;rx’é’gf the catalysts.

Copttsldifi coritadtidgl teidpératurdhendiANraged uprakt recdohbiastiunalitiethe fatalysts
content of the crude ]fgt%d to a er_extent _than th

desGRRRHHeTGR “HONS Wi cPPRayosIn 4F FENECT Bhle teoCRiTonER,of the
crupﬁ ?e%dfoﬁfé, a;}lllsaﬁ%efrs b%&?ﬁlﬁlﬁgﬁagqmgg rg%,.@%ﬂ_ ng tenperatures are

e sa 0C each ot her. For
exahpdoee eantadirsents; enbactingapndvioes aryconmalladdaclatifat tegtperatures

. catalyst(s) and/or a fourt.h. catal.yst(s nd a second
in Bk ek Faie s Tch AiebRh Sobaitd y e SRR tures
allARSeF tdI8dive %ﬁzﬁigﬁ in dh@e tdeti PropetidsactilenBaih @IS Rt YlaBilAPYS the

be 350 0C and the second contacting tenperature may be
cruge (eed@talqundient migture. hhegrydtde¢denders g firsfeconiagigng zone at the start

contacti.n on ith the firs atal yst .and/ er_ fourt.h
of SRPLRS o ot el oo iy 5t tasis b, AR B¢ il zone.
Otk EbnthdiRg@éhpdraiads oy ekdifiple] RcdliBemHpe@fifle, ARIRI BaigeRfure, fourth
zone may result in greater than TAN and/or C5
teMPSTANIEL & GIST ) ateuibe fediperaiureh i OntagEng sengs that ateippsitioped after the

TAN hon | o
i P20 28 17 PRI ARG LEONAL WO | b RghrTT.20
and £sgp6MdEantRSing tednpiirdtiiemaObeGn alrXfh&tSs Mo 00 PO 30-99¢°C, or 40-

exanpl es of support preparation, catalyst i
60 ify égg‘(@”tt ithsndhe Gy canpagtiggdemperature. In some embodiments, the second
contacting temperature is greater than the first contacting temperature. Having different

contacting temperatures may reduce TAN and/or Cs asphaltenes content in a crude product
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with selected arrangenent of catal ysts and controlled
contacting conditions are set forth below. Exanple 1.
wee@pasmBs on of a Catal yst Support. A support PEBEUS2004/042653
prepared by mulling 576 grans of alumna (Criterion
reldtiat & thetTAN ﬁdd@ﬁmh Iﬂglaegiaﬁsndsl%pnﬂthdsﬁ tbanru@é faed to a greater extent
M chi gan W t h ter and 8 grans

thap theganguingp %J quné/%&s&SR tosty n-"l’h‘%herné%ﬁfﬁtﬁ’@d second
g | obe(tm
Con?&lhg?egt%ed% ri e E%?%\Ag%%d(grgklml}ggg %ﬁg#ﬁtﬁéeﬂn cal ci ned
at Bdr&xe@plenaificdt comtsctingemdne masﬁmclgd@mﬁrsotatdysied) andieda fourth

u rt. wth nmedi an pore dla er of 2 A . Th )
car RIS st SsBpO Mo APas B iR eL sy St deapabed ppsin.
Thé ﬁfsﬂ@(ﬁﬁa&ﬁ dﬁ’érétﬁﬁ: HASbE 3 EEaddthd Q&Ond L0 alfngd¥@perature

.5 hours, hen held in this range for 2 hours to
may b@ a0 eCt ﬁent@qtmfcshq crudthteed ipihe rftrstucnnlagmzoqge’rltlgtha firsyfcatalyst

andZ(}rqu Sat%p% r??ﬁug%lén éea%pega?%%r n’émolr !flo 4 e(fnt?aact gvlltgngg %t%er c%galyst(s) n

the Qeddhd koﬂtﬁaﬂfg e hEtrasuld it Frdater tids TEN@hdlion €4 aiphakered Yeduction
diffraction. The su;lq port had a surface area of 110 m

in theycradel fegdrelative todhe TOD) angéor &t a@P@i‘@%rf?‘ll‘g?thfFNéﬂ@%'E@ ffude

fee@?}aﬂﬁg ﬁe%ﬁfro a?h,gég O%ds&)h EH%QGQ[%‘% O#J}eﬁa {h nurfber of

pores in the pore size distribution haV|ng a pore
dianeter within 85 A of the nmedi an pore dianeter. This
denonstrates how to prepare a support that has
pﬁ[)lg  iiGRe ?)la%ﬂlésmﬁshﬁﬁbrpﬁreﬁératll(ﬁﬁ%&a%l%rém@ﬂﬂ)ns and systems
i nc es at ast 0.1 grams of théta al um na. Exanpl e
witR selBrtep amratgenenodf cataljstsatid womiBaliesl] opstactiag ¢angitzpnParesset forth
blSl ze Distribution Wth a Median Pore D anmeter of At
©?%¥ast 230 A. The vanadi um catalyst was prepared in the

ExdfipledV PEegiRiI6N of 4 mtﬂb#muﬁ»@o&uwg{ﬁpﬂnw&a@w@%dbw thiBing
nmet hod described 1 n Exanple was i npregnated with a

576vgramd o€ Ahumig @gﬁm%@at@wﬁ@@n% ﬁeﬁmeb»sreédf%wlé@gm fitngMichigan,

0 gR A R ML RS LA 5 M e
resf1iA8 niilledafxturOwagReiuaed ihrdughtahie3 Tanaahuaie ipldds, eigied beeen 90-
sol ution, aged for 2 hours wth occasional agitation,

121G, @dd dhenxakirpd af B8 Yovrieh reeltadsin 6aP @ranksef mlcaques@pport
i RO BB E (TSI S ek it

furkRealTué rumauettanbé}@tumwmge@w I@OSM@DO’UOWH_ N8 hoarashdiien
catal yst had a pore size distribution with a nedi an

held by disgiangeeios 2 hefirs3g @rquIC%lths Srrpovio] Khesupporbingidedn peggram of

sup?ﬁlq (? (?d‘ﬁl gr%ﬁg é%"ﬁpg luHQa WdO@ﬁ g%lgér (}:“1j agﬂ;}%gélymingpo.a%@érams

ores
of dltatalunkitii,iaad 00k781 IgaanVsao’fahletw muadha lay détefdidledibp Rirgy dlffractlon.
di anet er W|th|n 70 A of the nmedi an pore diangter. is

The:upRpT Badia swrace ey 1l e’ (s w9t awewlwmﬁ%%@n/g The
supgemhaa o&%vierkg?ﬁ PRIy %ﬁm gﬁeglai'fp&é)dﬁﬁq%r}ﬂ‘fiﬁ AR Wek8ho, of

ore dianeter o
the total number of pores in the pore size distribution having a pore diameter within 85 A

of the median pore diameter.
This example demonstrates how to prepare a support that has a pore size

distribution of at least 180 A and includes at least 0.1 grams of theta alumina.
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Exanpl e 3. Preparation of a Ml ybdenum Catal yst havi ng

a Pore Size Distribution Wth a Medi an Pore D aneter
wobkondbeleenst 230 A The nol ybdenum cat al yst wWaBCT/US2004/042653

prepared in the followi ng manner. The al um na support
Ex£hBRY. Brepiirdtivh T8l VashdemaTitaRet Havinsa PR Skz¢/Bitribution

|rrpregnat ed vvlth a rml bdenuml regnatl on sol utron.

230 A i1hg vimasliyp eplabystiwag prepared

in Eéifo%rgﬁgﬁmfe%gifﬁﬁaﬁﬁa @?ﬁé%%cd B 4 R i
ExdoMiEA), wﬁﬂtﬂmﬁe@ﬁte@h&lﬂsa vdnadiinoimpreghatieh olution peephted by
slurry. The s ur% was, _heat ed tﬁ 65 0C. until
corphiging 9 SRS PE VRIS sopi £rss o dsioBHEABRISE| ArPHhakthe solution
Wa%@gZed to roomtenperature. The pH of the solution was
The sol ution volune was adjusted to 82 nL with
dei i Aeshinassupport OO galw;mumpregnmgbwith ticO@ingdiamsimpregnation

i mpregnated with the npl ybdenum i ppre sol utjon,
solufiang agedrion? heiyis Svithi Qopasy tlagitaian. %Trgq tagﬂ?i H Torrsexgrabfiouts, and

i 96y LR 8 0 NS0 SELBIRE 804 133005

van@liafg perf grall ofRaaRYmvILY the balana@fbett ﬁby@t TkM Vdhatiiuen catalyst
bal ance bei ng support. The nol ybdenum catal yst had a
hadppase gizg élsa?bgmpn BYith aomedipn Rots tefrpfFap @. p&ﬁ@ef@PmSPf 0.69

f
em 3 hyfhe SyEY ol TEnTt, JadfioRl, 86720 e HAARDErO Sbres i
the porecsize dlsthbetlcpmfethss vamdlinstatalpstthada pofe dlhmemeWytbmeMof the
atal%sdzt& had a pore dianeter within 86 A of the nedian

medign RO UHBEET . This exanpl e denmonstrates the

Pr epRis 2kdrRfle AbmBnSatddTRe SrepBh@dn G @b '@YAIRG haviRRhPore

size distribution wwth a nedi an pore dianeter” of at
siz¢ diatgibut@Owith afExedig pord diametgy af at leaw 260 Aa
' .,n‘ urrdinadlu " _

, { « . | DY'€ p
wlaBQ mdﬁxhpofeobwlade@wﬂﬁanaﬂt m Aatmle mywmumrcaﬁwsed/as
In the taollow ng manner. The al um na support, prepared
prepgred Hethadelinyeng Bsansrh dde hmERa sIPert Prepagest byrhe agthodedgscribed
0 n
e L UL G TR AR LS PLALAY
mobbdénum imprgiatioqsalutomivas pldpided By codbiingy. aﬁgrarx{s V033,

3R bk AR B MCOWEAL Era o b 56 HyOarled Erasiobn] soc

moﬂ@étﬁc{noia%lflé’ {M’Eﬁ) Sind r6r M- ngx'ﬂ@ o?hé’l{)ﬁded"@&ep%ﬁg alsfuirP e slurry

unti|l dissolution of the solids. The heated sol uti'on
wasxsiteglao I6é @Ctumtik dxsmlutmrmﬂtm solids. Z&he;hmmi:lsoi;tuiomtwasrcomhd to
made by nin rams fV A th 40 ¢ of
roO e B AR wARePH Cf i 1ot VBBAG JrheaAIEBGREE was adfused to

82 29! With 8o NBELwSRADI ned and sufficient deionized water

was added to bring the conmbined solution volunme up to
82 hhe alomwaeiudpctrhel Ofrerarhy) evas mhpogaated withrte mghdtierom

. | ut Th dwth th
SRR AREH B PR SYHALACBTO B R oH SPe 5 °G for
SCVQI%FB(?UI‘W aEH t}?e(flccgﬁcllr%rd%llt 4805¢ 8 Aburs. The resulting catalyst contained

0.04 grams of molybdenum per gram of catalyst, with the balance being support. The

molybdenum catalyst had a pore size distribution with a median pore diameter of 250 A, a

pore volume of 0.77 cm’/g, and a surface area of 116 m%g. Additionally, 67.7% of the
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dried at 125 OC for several hours, and then cal cined
at 480 0OC for 2 hours. The resulting catal yst
w@onsasyeedd, per gram of catal yst, 0.02 grans OPCT/US2004/042653
vanadi um and 0. 02 grans of nolybdenum wth the
totdl HubeLofRirétin ShPFRE bize HREBHRION bd eRUADIYBdeadinUdhtalyst had a pore
_catal yst hag a pore size distribution with a nedian
diapstes withim$q arof ge mediamporeigmétanpl e denonstrates t he
pr epars.at | f I [y
Gt 5 SrREls R BaSBhskThe Brelffion BRECAIER ¢ er B Ehavine o
poreaize diitdlmioarwidf a mediag aste AaBetdr offat deusl 23054, Cont act  of

a Crude Feed Wth Three Catal ysts. A tubul ar reactor .
ample 4, Preparatic Ao : anadinp ¢ atalyst h g 3 Pore Size

Disthbliib YRS el pofe gﬁé 6Eof STPEAR2Y0 85 FiY Oughout
0 d by filling

motyhdespaivendigtmestalystheas freparedial the frikbwamg inameer. Wat bluafina

t he react ith catal ysts .and silicon carbide :
supdt. yepeied by sriseioa Aisbibet 8 Exampleof b Bbreehsied i
moBybdb QAR vaRIdAInS fnpR gRRlonQ¥RMoh Prepard ak Wovisl ARRYst solution was
catal ytic properties under the process conditions

made by eorhbidinge. b4 gramajof (WHyaMps®s 3wdrasahs enMels - b6 geams of 30%

al_vol. t, of silicon. carbide re placd n
ny e Rt ED Yt RS pLAB AR Sl PE Ehcorl 48 ms of
deib&i2éd Rhted REfofh YRuirfye elhel @Yy Was hddd t6 36 °Cruri® 8isEd1@dn of the
the top of the reactor to the bottom of the reactor.

soli@s! iTbe heated swiletonmas qooksiditd sonsel temperdierebot t om of t he

reagtor to serve as ottom su t. A .
cat By oRFal S e 48 RIS 3 srarhiegt VSO with 40 grams of
deip@igéd WaRe dTIRNfilsogdl@iont 44 s8édnidaotioamirdeorhisind D4 @fficient
bottom contacti ngo'zqne. The bottom catal yst had a pore
deignized wptst Prbadded fo-Wiingths cambingd splytian yplymstuprto §2 nyizo xield the
i 0 r d L N e .
moffthEn3rvAfm hifrcpl i SBURRR! TR oBOE 2w ot Sith the
mobfbdemen/ivetidanm papegaitenst kition, Tdged fot2 lonrcaithbysisional agitation, -
_cont ai r;ed 0. 095 gr anms of nol }/bdenum agd 0. 025 grans of |
drigf} #tdep “pepr v ar Beursand thescalappadiat #HR "G Sernburh el hgreslting
cor By BB el O G L0 D KA b R 0P Rl of
motybdemah,i wigh the balahce bangsupportddhe nexdytideotmivgnaine catihat had a
m ddl e catal yst had a pore, size distribution with a
POt SRR Y HrR e iap potsgliameigy Qflrﬁ_soéej.\-_?% of the total
NUMPRY: REmpPRE@MohfrdidienPprepatiidCod bl el favi 88lushn 5
pore dianmeter within 24 A of the nedian pore dianeter.
meTath eatalystdiagingait mirg size distrtbaitioe ovith.a0Redjaraprge dfamsiteriod iat laas 230
A 0.08 granms of nol ybdenum per gram of catalyst, with
"t he bal ance being an al um na support. A top
Exampf! 3/SCostaki SIONErede PéedeWidhXEhiiee Cafdy@8BA tWBSar reactor with a
posttroned on top of the mddle contacting zone to
cenftigHynpasitiopsddbermaeel vpscan@pedivith thgsmeequplapde measirg
are size distr] i i [ i f
engfungh GFobiphed Al Bet e SulIF LB VRS HStn a BT b e spece
betdker€ tieahattioweWiahdh ah hebahR0E theheichg with ¢ty dtyarl Ghdomrearbide

al um na support. . . . o e
(20-grid, Stanford Materials; Aliso Viejo, CA). Such silicon carbide is believed to have

low, if any, catalytic properties under the process conditions described herein. All
catalysts were blended with an equal volume amount of silicon carbide before placing the

mixture into the contacting zone portions of the reactor.
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Silicon carbide was positioned on top of the top
contacting zone to fill dead space and to serve as a
w@e@ksmeedo3zone. The catal yst bed was | oaded i nt BCBHUS2004/042653
Li ndberg furnace that included five heating zones
cor Tes@adeifead floor tohke raabeats fromeahe tdperfitidpreadtbeidl tRe bottom of
and bottom contacting zones, ng t he ttom support.
the Tpastas a SHICPB Carbigs wasps ol atase IR QL e AEACior R s@BRias
botEﬂnﬁ(gL(\‘jH 6rtOfA Botll %tﬂ%gjtfsﬁg:%ﬂ caibide @8 B YU apositioned on top
ydr Sen gas Into the contacting zones at a rate of
of the Silicor earbide tqfsmoulsotivnx¢antastipg zone | Theebottotn) catdlydt diadih pore

oo o SRS S 00 SO RS B Seror
pore QM BRE pbrR Qizéqmﬁblﬁ?)h%abﬁ I SiakRted OAthE A AQE et hedian pore

over 1 hour and held at 204 OC for 2 hours. After
diametedi ibe battopDdataigst cohtained M RStdrams ebmelybderuen amt0.83% grams of

.jncrenmentally . to 316,0 600 OF) at. a.rate of 10 0OC
nickdl GebRgg cobisD. e Bk R PR i 1 o nec
at  RkRidaAlk chlysoEilibon carBifkemittier(S6remt pkidpdsitioned o @p of the
370 0OC (700 OF) over 1 hour and held at 370 OC for two
botipsueentacting zerhtoderm agniddlssenigeting zone o ke middle gaplysidad a pore
. apdh) . r e r tzhe, op| '
sz o SR G Foor iR G o s A R R GB O hlhnber of
porey@th@pore size riisesiitiohehaofng APotiaRer Ofthirf ¥ Al timedian pore

_hours_to formthe crude feed having theproperties
diaggierra f ne wifdlscapalpteontained @ 02z gramp gl @,;Eeﬁ@n& B8 mards pho

mo%y%gl&ﬂgxh bi&ﬁ%% o RBtalyRR Wil the BdMnce beRS ahGRfninh QU

0 preheat’ zone, top contacCting zone, m ddle
conAacp caigystisilesonb osrbaimntiahirati?i ang) nas epsitentdmnttopof the

- migERRieRe b SRS p B e USE P RS N GrBsie

dis@b8tio Rith aGhddigh lf&é‘ diahic@Rof 187 & A9 oflalRWD: 04" @hing opf
hydrogen gas to the crude feed provided to the reactor

molybderBP8 pouraNh 20 gatalssiFBlith the-dsjangg demgprimariy d gpmaaliynaina
suphas 6.9 MPa (1014.7 psi). The three contacting zones
FRETe heated to 370 0OC (700 OF) and nmi ntai ned at 370

0C $iicodO4bide was podidoial @i top 88 theftop bentadiihg @osotat fltddadGpace
zones were then increased and nmaintained in.the
and §|SpIyRian 4 PEdSHervae: Theeatgystoed svap pyaded pntesp b inkihgresfurngge that

450 82RS0T et (BRI i g bocom
codmwungzoﬂhemtbhabom&ndmmtwmthat is, the crude product
and_gas) exited t talyst bed. The tatal duct
nas et e tHtaed By dutidgtied esncits -Sxfus & Srol% pydrogen
sulfilkearRiies \Ldl‘?ol'ﬁ}faré:%ﬁ LA the cBRtaifigBlonBd AUSHe MBS liter of gaseous
separated i nto the crude product and gas. Gas input to

mixthe pey solemeviad.) o tosal cet@l st/ (sHicoa sarbideovasaoheounitddeas. pattad the

exiti.ng t stem was asured by a wet test t o
volig of Plalee EARRAS DS BR tClng Yors R0 o0 804 -c caoo
°F)dRtET Abiend heRi GN04 PEFGRAGE AfterdRIRANSIT0E °0f, tHeh®ntacting

crude product. The results listed are averages of the

zonge wereningisascdengpmenfallx ntl&ged6e0 “Datparie af $0 X&) per hour.
roguct rti . . E) i T e f )
DL BRI 0 TR G5t TR g P
37@CMOOPFEsved @ houoshicheld & 301°€fdr two hours. The contacting zones were
allowed to cool to ambient temperature.
Crude from the Mars platform in the Gulf of Mexico was filtered, then heated in an

oven at a temperature of 93 °C (200 °F) for 12-24 hours to form the crude feed having the
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content of 0.0075 grans, a residue content of 0.255

granms, an oxygen content of 0.0007 grans. The crude
w@eadociozhad a ratio of MCR content to C5 asphed1/@sme4/042653

content of 1.9 and a TAN of 0.09. The total of nickel
prop@itiey amadarizadia T akl2 .14 F .o MThe ldredd fevd sraofedtthehe top of the reactor.

cat al wer.e determ ned by neasuring. a wei ghted
Theygrad %é@d Dowed SHpuehihg avéeheat\mser 19p s@"r%%glgrzeﬂe,u@ﬁekewost@cnng
h
zorfe St fonk i d AR o ind B R Shbokt JfR: ARoP PTG REF s
cometcmd \mh cmhanlf yist caktdlysts atebe pasase oﬁhjmsgen Zesr é‘astastmg

s B b BRSPSt BT R e e
wa$ 98 REP I 280NSSFBR S HIVRMs I 'ﬁ 't iﬁdspr%ﬁféps'v@s 6.5hata 18£4.7 psi).

represents the average WABT of the three contacting
The hreesontacgng zangs) M@redﬁeatetdrto BYEC{H0 Foandioraintagjned @3daEC for
nd bottom

sod i, ofiroeralfrel R e ThEf o i B0 PR i nd Bkt s Fliptained

in tﬁ@ﬂﬂﬁm@nﬁ% séqeaﬁﬂag:em fap(memfmt SOO’h&Qs Ch@d tEd‘rDJB8t°|OB(73O °F) for 500
relative st abl e it le to estimat

hoyrs, ggeny 399 cCa(t7é14 Vi fer b%QQ Reursy a@ﬁ thten é% a@é?%%F) rﬁ%rd24198thours
bee
3000 SbE PSR BERYS Beahode Bl Pnd Bls) kit he PR bed. The
totad pesdati wis ﬂiho&medmtplagasiﬁqmdsphaﬂt separhtoat Irctheastiquid separator,
the cryde feed with one catal ysf havjn pore si
the dRtak RrPSHI MR SHEFHC e SFids predugt aiidedasy Ggh mpit toetﬁgfystem
waé'-&gas%r%% @ﬁgéstﬂdw BbntioleR! IR &i t'h@ §¥5Qexﬁ Wl nitadifed by a wet
distribution with a nmedian pore er in a range
testoe¢tere eFhea@udegdrodyct wias pemd1¢@lagmal@®% tofdetemmirtegt wéight percentage

of g e SePE T gieur st el et AirPikss 8 e BelshdinRd
welthi per&Qitdoe® bf @finudehaC Tt Jﬁ@mlr biopBics RfeQUHERizad in Table 1
t ot al product that included the crude product. As
of Hémdured by P-val ue, crude feed/total product mixture
2L L I A B PR, i

corﬁ@ﬂbéODOHighdnfsﬁdte@Elde oxge vt 056 @rdmsr ah akiyen doﬁtehh@f 0.0007
crude feed, while the regldue content. and fhe Wi

eragiint B/ ETUGF PrOfIChaddalip BHMR gerdens gods asphalires f%@@ of 1.9 and
amﬁ@@% bo © dhé’{ot%@?nﬁl&éi%ﬁd i &efiunE%arph 8 v %ﬁont act of a

Two Cat al ysts That Have Pore Size
Di sThé busiof thevdatahyses WerdidaterPmed bpinsastrerg 4 weighttdagaage bed

Bet -90- A. Th t t f
PR RO AR A iR SRt o e RRF R, b S5 e hR ey be
cor?ell’étéd @ tHgterf&qJem&e ofeich@eh Rt b&EPRIsHelibted R ds@h@lyst life

product and net hod of anal yzing the crude product were
decrch@eSS aYeABY inereases. b@@ i8ris Egmbmél Bpregepidticnant WV RBT weesys time
ne..of s con carbi

C gy shenl o Brug et TE uftsobackit s st iBest s exmte.

Plof €3 feplesérs tHeavapé WABT of fR threacdMhctinEOnéLaeh@houdSf run
filled frombottomto top in the foll ow ng manner.

timgfr copiacing Hrgee faed Wiksthe topmeuddle. and doremicaisl ysts. (Qver a
majr 1%9{319&1%;' L e W‘"AI%T g? hte%gblﬁx?tgrpg?%) e% ? %&%n approximately

|don car
20 msFtdmﬂedelaﬁveﬂp ptablt WABTSitIwas possitsle o ékginiate that the catalytic

activity of the catalyst had not been affected. Typically, a pilot unit run time of 3000-3500

hours correlates to 1 year of commercial operation.
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forma bottom contacting zone. The bottom catal yst had
a pore size distribution with a nedi an pore di aneter
wo@bR0038d3985 W th 66. 7% of the total nunber poreBCT/IS100€042653
pore size distribution having a pore dianeter within
32 Ahfexample @ﬁoﬁﬂraﬁ@rthatd:ioaﬂethlg the Theleledd with 68¢ &dtyl$ét having
i ncl uded 0.11 grans gf{v(?denumﬁng 0, ?@ngr ans of
a PRECKAS| lisePutg)rna%ﬂb?ﬂt? taam? lampeten of #éeash f Sthad @ng @ddigonal
catﬁz%? Hﬁ\tmg QBB&&%@}M&H&M% § %%Ia%%k?é S8mBieX g Fdn%g Between
sitioned on top of the bottom contacti
90-28014,, mthfatb teastt 4986 vhihe catal ramthien gf pamein the eonecspzec;hstablgtmn

o B AR a TS b b RRERBEL anparayed
corﬁ&rti‘ﬁé cbiditifis, Bﬁ’fd@c&i ZRtdllpeddut bt iRSlubMhE Brdle BRSRIct. As

di aneter with 0 A of the nedian pore dianeter. The
measmpedclzt Edvylslte, ¢rnd,¢ f@d@’@bt@i roodugt e urststabiilitiavas mmintained. The

crof PR o Rro T TR, BESl RENPY SRt st 8y an

redQed sxFgoi cddﬁéht rélatide 16 O @add fegd 20HiE the rdsidue cop@Ret HPABEVGO
and to serve as a preheat zone. The catal yst bed was

cont@a@é thejcagds prodych &Mﬁé PYYor- &}M@é thasa Prapggies aéalefcexme feed.
I §9CENAECofSPEFEFPPOAY b &AL G0 GRhe 2 PEsize

Distribdtion Wether Median M|mmm ip mdkmfggmswsemﬂi}ﬂsa dd The reactor

Table 2, FIG 9, dtot eto of th ctor
apPRFRUT(CRP! FE ke RyB 5 FPRSER S fﬂl@a Inei7RES Y ystpgfiding
mefRA! AEhbAYf %ﬁﬁtlng g{ettgm g_ B@t%ﬁ AR andRFinB @hd é}mie product

support of the reactor. The crude feed was contacted
wewgi tht saacHs debceritied in Ekamplsts Hagh chtelypr wsemioed ofithynkqoglerplume
fsgﬁs. T e contacti ng conditions were as follows: ratio
© CW& en gas to the crude feed provided to the °

r eath®Erude feed PIONMY thed RASoSHESromLtiS pVisFshelreBctds toaRélbottom of

pressure was 6.9 Mra %1@014 7 psi). The two contacting
thezenvéar. ibe scaqtostred fillgd mmoefsmogmthsﬁ@llwnammn@d Sakicon
car§‘39 V\%gtpggggnegllza)t tﬁeq{ott%ﬁ} fhtRéJFeﬁctoI?o”J%?\;eaatsérb%?toH{ suﬁo &, t Whotiom

ncreased an
catilbﬁ/sﬁltdoh(nmblitg: R gure (80eem?) Fhs Posi(ibRl cﬁi:t))pfoﬁthekﬂﬁzoh(wﬂbSde to

then 288 0C (550 OF)_far 216 h urgj{1 then 315 0C (600
forpp batigm eutactsg zane. oHis hodem o ¢ sBereoIE digributisg with a
meHﬁH @%ref Rhméef Qtt Y7 A Uit BGW%QIf tHel 6B RAMBS: pok ttﬁ’é Bre size

uct exited the reactor and was separate
dlsdémtmm badng a péreatiqrheter5witiind2dk afite medquiormdudmam The bottom

ver.age, T an ave AP| v, of 12.5
carglysting a5 bR O #ab bt o5 BYG e ke byremmior
catSly$t06itR FiRMitnce BeiB 3% fpﬁ)f'tam-:’ of sul fur, 0. 0034 grams of

oxygen, 0.441 grans O and 0.378 grams of

r esAdgle catabld@t(sulmnalcarbrd@p@wtur@@wﬂ t) Meas @pw@nqdrcmdgn pf the

listed in

borfiot et RE 2aRs RABHT 4R, Gf et eindzolf TneEB MR efist hod qppore size

disgdufbly S4th ahﬂédxﬂgp(ﬂ@ dRinsetet o f A0S Ar Wttdooms oMbk hotal iBshen of
pore diameter in a range bet ween 90- 180 A%groduced a

porgs ke peigdizetdistibutiondavingpawir digmeigrwithin A of ghe median pore
WAY I R

L

perrgeah @ eatalgse eith tienishlafc®being alumina. Silicon carbide was positioned on

top of the first contacting zone to fill dead space and to serve as a preheat zone. The
catalyst bed was loaded into a Lindberg furnace that included four heating zones

corresponding to the preheat zone, the two contacting zones, and the bottom support.
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content of the crude product were 99% and 100% of the
respective properties of the crude feed. Exanple 7.
weosac393nf a Crude Feed Wth Two Catal ysts. TPeT/US2004/042653
react or apparatus (except for nunber and content of
conB8&et ¢mde Qomes)ela)davimpytsd roptities swbmbripddd Table 2, FIG. 9, was

ti t hod d t | d
fedigin B! o Fictin T et iiedeopn v Db Sare S conapinp
codt&tﬁé%@ﬁé ®ofomRokta Zc%%dar{d%ulagl ﬁ?%&@bf fPl%‘féeﬁgort h%e crude

rtieés summari zed in Tab
feetl MaStcoptactEd whid ea@a@ﬁtbc catﬂyetscm d@@wsee@ cfflfmdmgen Igaso uBrte
reh t zone, cont.act,i grzone

contiiR e oo o e PR s em g 3RS il fesd provided to

the?eﬁtmsa@blmﬁﬁlé (00 SUTBWEHS Vasad Dh W8 présdire vad’.9 MPa
drogen gas to the crude feed provi ded to the reactor

(10444 r80. Nib\iyvs oontgtmB)zongsissrehgated th260 ° GRG0 Sk ranslmeintained at

2608 (UREN TR 261 Be 1By P o P RO PhE bR AR iy er
incl"da@ed dridl&ndi:ﬂﬁmkﬂﬁﬂtkhd‘dlﬂ@vfﬁg Sedquericte 200 60§25 Fydoralv0 hours then
an _aver age APl gravity of

e 16.
288 K?ﬁg 5?8%8%@#‘%‘5 ﬂrtﬁlé%-‘r U €099 5 tRs 3R hgurs, @ldv&bifp?ﬂ%‘%c (650
"F)CFB'll £ 0 BurSeoph R (3h ddt*“imB BofksWt ppm of zinc, and 3
mﬁppn1o# pot assi um e crude product had, per gram of
cr u@ke frtad gumiuct €GO BR gactomsamif wasideparated @s G&Zrlgcchmlf)mfnple 5.

Th E46 pioddichit afananes F NG Eindin e ot s a2 S during

pro@és%ﬂg' Sthe@nide pféicehad, e dthi of %%demcﬁlc? )OEUGQB %rams of sulfur,
denonstrates that contacting of the cr ud

0.00Be gremised EYEenald é#ygtaglmft%@oml %37z8egrdms lOf rebuﬂtur:o ﬁddltwnal

pr"ge‘il‘saﬁﬁ%‘a Crl“%%pr Sa%lgeacfurlo% ?A%I%#m uﬁ gggglt u:nhatzi E?d

andTRReAsEpdMetONitRIMs thiticoBtastind the cAAB eyt withViHe catal ysts havmg
content, and residue content of the crude product

porp@ize dgukutiony With 3pestian prre disatsarrtin ¢ sange heyeen 98- @p\f peduced

R R T A A S o R R

corffemgietation so thEaodperteaof the cmmeafeat wehile exsidetcohtent m’meVGO
nunb r and, content of nes), .each catal yst
iy &eﬁgu%ertrﬂ%tft WEE9% gf&% 36 ﬁ}ﬁre@s%‘fﬂa%rpwws of the crude

fee@et hod, and each crude product anal ysis were the sane

as descrlbed in Exanple 5. Al catalysts were m xed
2 A i e Cagatly sts.oThe2repetot gpparatus

SI | i.con rbl | art cat aI t u th .
(xRl pper @Ew&?ﬁﬁlagf Sl fR 50T ot oS separation
metidd, (fr[x@é"blbbﬁcttaﬁﬁyﬁﬁ ahf @ataBaCIMfidih® el dBRiré 818 sametab8escribed

reactor. Silicon carbide was positioned at the bottom
in Ipfampde h. reactor to serve as a bott om support. Each

reagt or
e A R EAT L BSGBS e 1.
wasdtfedtto fiRSopef the ptaaed Tha ciude fedmMlaadd thduge trpréfeatasii, top

reactor, silicone carbide was P05|t|oned on to
contacting zone, bottom contacting zone, and bottom support of the reactor. The

contacting conditions were as follows: ratio of hydrogen gas to the crude feed provided to
the reactor was 80 Nm*/m® (500 SCFB), LHSV was 2 h!, and pressure was 6.9 MPa
(1014.7 psi). The two contacting zones were heated incrementally to 343 °C (650 °F). A

total run time was 1007 hours.
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of the top contacting zone to fill dead space and to

serve as a preheat zone in each reactor. Each reactor
wowamshesed i nto a Lindberg furnace that incl upedusmos/042653

heati ng zones corresponding to the preheat zone, the

t wo Theniude p'rcrdgxczlmlm avarage TAN o00.1 @ andapparage API gravity of 16.2

Exanpl e 38, unc bdenuni.ni.ckel
duea& aqoygasyn& e 6 éar %bhﬁ) L?mpft‘ A8 YR, {eppm of sodium, 0.6
lof 8 %d'S‘\vpr% &q{oﬁa‘%ﬁﬁhﬁp ”Ith%“ch'x 6@ hadl E)%r gx%hmaéﬁ’c?&de

| ncl uded, per gram of catal yst, 46 grams of
prqdubty w@am manﬁ clfwlfgr 81692 gfans QfKJeib’geIaﬁcB 76 .goas ofr AOE, aifid 0.401

el R A AL PRepie Rl e AW T 8T R138 Tabi o i

10W t h the catal yst having a pore size distribution with
a nedi an pore dianeter of 180 A was positioned in the

t op Thisrexawplerdgmonaieatesithat qpplaghinealihe @atdslfse;itwmladleéelected
t al t |
el R0 € Sy B g o RIS NS B0 e o

ha@h rédaaéd T@N59 rgiuaédtotd] cglalmg sadiui, Biac e p@ta@ﬁmﬁlf content while
port.In Exanple 9, an uncal ci ned nol ybdenuni cobal t

Su}é‘ﬂtcﬁpS‘?§Tt NG ForiRn adsesdunsonien of thegredegyrodyes were 76%, '94%,

0 ones. The
an%)ﬁgja)li)g?ﬁ% e%ﬁ%ﬁ%ﬁ%‘i’ (gfq{“fa&%g%] é/st i ncl uded 0. 143
Exgmples $11.nGbytadeofsnCrid OB& diwaneF afr Catabist Systens Gnd At

[a of phosphor.ys wth the bal ance n na
vaigai Lontading Fanilitins Kadh 555107 PRI G P E SdHe AP Rbepd
cor(tén?t of rc‘gﬁtaé’i’ﬁ% 2A8d)! dRN @8kalydt Sulfidih®MeRRA! &fch 't(?cgl prBiet separation
he nol ybdenum catal yst was the sane as in the top

medm*t arwt daaly CMﬁ@rQﬁucEambpisewae thwa@@aﬂﬁﬁb@rm@d it Fpeample 5. All

coR R BB Pl PR Rt a7 BB SRR o

pal@ @ﬁhlybﬁﬁﬂ%is othetwige bfdlidatedo Mha ChideTeDNGS tl(r@@gtﬁé@h reacfdr was
npl e 11, an uncal ¢ci ned nmol ybdenuni ni ckel

froerafﬂﬂalt%qﬂtbv? raaeionto ha bpitem ofthetrgacior( Aalicongparhiggswas positioned at
tne it SEh Hedpiof 5 A AT PARATLAY ERMTeglbad o bostom

cogh@ing@one aidi mtqonﬁcﬁﬁg gmamz\f&f thmia;abﬂ;e’nlﬂmmndkaﬂﬂﬁe mlxtures

ms of nickel, and rans of, osp u i
wefsrlagss) 13 e pEcge 5?&?&9&5%3&5%&& sili %%eeweﬁﬂomoned on top
of ARG YotkdcBink Z6RN0FRI Madepiiethif ks s&@@aﬂﬁ%hé’é@%one in each reactor.
positioned In the top cont acting zone he nol ybdenum

Eadateattyswamgdetdmtmhmdb@g |furna¢eethatopclud¢d f@ot heating apesof

conERPRtTe b profEaZaRe dve sniacBng peiieshrbivhi botfom support
t eMpEERAHFIE 804n Stalined 3Ry Biehuindicke? catdlyBilicontcArti & Mixture

t he, crude feed for Exanples 8-1 1 having the
(%m;)m ipesitignadna theretonnconsastiag zoner-| The catalystinsluded,chsr gram of

catg§ 5 0198 ofeits Srdnd VBach B 6p 1 et iRy, ol D95T S of

phosphorus, with the balance being alumina support.

A molybdenum catalyst/silicon carbide mixture (12 cm®) with the catalyst having a
pore size distribution with a median pore diameter of 180 A was positioned in the top
contacting zone. The molybdenum catalyst had a total content of 0.04 grams of
molybdenum per gram of catalyst, with the balance being support that included at least

0.50 grams of gamma alumina per gram of support.
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zone, top contacting zone, bottom contacting zone, and
bott om support of the reactor. The crude feed was

weonsacivedd with each of the catal ysts in the prereEsme+042653
of hydrogen gas. Contacting conditions for each

ex aphampis ¢, asuntdlcinedsriol yileh@m/@bbaly eitalgarsilgds chidide mixture
(48;%§de feed during contacting was 160NM8W (1000 SCFB),

) vaepesitiened pp Bgdotecantacing Rongy s tlBpuealcigedmppddenum/cobalt
1014, i) i i
cufy o LA Rl SR B8 DR Bl 509, g o

phosgimavity tieoslace beigg talumiaa suppoper at ures in al
contacti ng zones %§é®,343 0C (650 O fqg 500 hours . of
conddpelyppnumyqagalysgbicpearhide IHXUF My Mag Bosifongd)in the top

con?&ﬂhg%ﬁen W%%&?R&@lﬁﬁl Gt Wab Bt @fmelRlid BSop E(;]ﬁactin% zone of
tenmp 54

rature in e contacting zones were raised to
Ex&nipl¢ 870 OF), held at 354 OC for 200 hours; raised to

S R el 5,0 OB b
Exdrp1e 8 dvds niR8Pwithy s{1iCR cAbide ah&{pgsiﬁbne%laﬁ G 3R Eorﬁ@(giélg zones (60

ours; then raised to a finaltenperature of 399 0
cm()750 0C) and held at 399 0OC for 200 hours, for a total

con tin j e of 2300, hours.  The. ¢rud r.oduct s Le .

por e - AR 4R Dol Ren Rk R R A G mixure
(48upt’aisas pysifidired i tdeolteRctonRctind zthe. TGOuaEAtIAE |

resi due content, and oxygen content. Average val ues

moygderpmypiskeli catalyst inchided ngs erapr ofiaéal pst}- 8y g@en of molybdenum,
[ ' S . FI G-

0 oSBT sk a1 LS ihaTaRE fis iog Bl i

supposde product ("P") versus run time ("t") for each of

~the cat st systens. of EX les 8-11. Ehe crude feed
LA S SN rrwtaff‘s(]@zf@} pmpowzﬂeﬁéehaﬂe top.- -
contftBinf SBEE SEM mINBdRuMAl by R Tval IR Gfidds irpf}f%QJs‘lﬁEor#tacting zone of

obtarned by confacting the crude feed with the four
ExaaplaByst systenms of Exanples 8-11 respectively. For

o apodedigd t Nors pHE (BT il oS TRERS i ERBUEREG an
oveniit BXaApirgulof BIE Rov &l uBr Y834 abeeo forn the crude $éeddbr

the run time. At the end of the run (2300 hours) for
Examplap$-d 1 having e propaitigssupprarized in Fablert NG ply dhe eruge feed was

fed:t{)]l gr}ect{)]ﬁ 9{%8 rrcgagﬂfrteiré gu%ge %ﬁ{f}#sr iﬂ% ’crljdte LY ﬂmed. o%rg@ gﬁ: ypreheat

e Cru I'nea trial” remai ned rel at
zore! @blcondeting@ne dntttaai congactih@rorex anpbatont sigpport of ehefremtor. The
di d not phase separate). As shown in FIG 1% t he
crugie {esfl yeas Gentacied withgachridheieataly i Hearesencsaf pusispeen gas.

. ey 2 )
o hafah T BB EA e BRI LTty Ol g e
fee@ H@ingl@nitactiag graaph dal’/me( 088 S6FB),iand tixf torpd prassige ofjeach

sysk ez s AL g gt LS, heo P B ee ste furesashrasls
condc@hg, ahfi@henliBRerkddo 1D ﬂ'o?ﬂfeQ‘§1%BﬁlidﬁonmégﬁQﬁﬁles.U’Pérﬁ‘ﬂfeﬁaétures

obtarned by contacting the crude feed with each of t
in adlatoataging sorss avere 3 ©xap MEgoB5 houreeixentacting. yAfthet00 hours,

hydr ogen upt.ake by. a crude fee ver un. Li eriod
e misitigren S0 Do hoX i CRMeER s Sl PSR n he
contacting zones were raised to 354 °C (670 °F), held at 354 °C for 200 hours; raised to

366 °C (690 °F), held at 366 °C for 200 hours; raised to 371 °C (700 °F), held at 371 °C for
1000 hours; raised to 385 °C (725 °C), held at 385 °C for 200 hours; then raised to a final
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(43.8-300 SCFB). As shown in FIG 13, the net hydrogen

upt ake of the crude feed was rel atively constant
walowosngsseach trial. FIG 14 is a graphical PCT/US2004/042653

representation of residue content, expressed in weight

ra@@fe b8 ge9 °©{750rayendhiad ucs 99("(]:{‘0} 20@hews, fHrIAtdtdlMntacting
% for each of the catal yst systens of Exanples 8-1
UH@‘*P 0Qbeuis.of the four trials, the crude product had a

tr ﬁ:*rgérjgtgﬁeg Pltoag&s gferegéenfégsﬁ’l tm&l rt@ ﬂ!:tggﬁlrng %{%\g’e dR)fgen uptake

by thesireiedeat l’ﬁ’t-‘&ilnte MG h«mtemudeldpc o«xhle:ltt altdtcarlygedcd)yent Average
contactin ude fe with t at al yst.ens, of
valpssARpPioge ea& th Pee‘g@@rqc{i‘érswmfﬂe @ Wés-of ag/istgdn Table 5

in FIeshgue content of the crude product renai ned
relatively constant during significant portions of
eachIG.rlR2a$ a gﬁipmcallr:epresematgmaqﬂﬂ v:'céue ofethe emdapatduon(“BY) versus

changg..inh AP aV|t duct
rondRe e )i cach B calalysP ysteaf ol el ST Tl ot o P-
val@d ofatadmt £5. Pioks 140, PhD1464hd UBGeprb&it thk 10vAIBP6LHE Btude
APIcgraV|ty of the crude product obtalned by

produeit tﬂxrrng]oyt doatagtingiheicauls fogd wth Hie four eatalxst syseneasExsmples
8-15??5 %t‘lavsé eng]%or:EBOds E&Prg hé }Seva%Ue c?f Qhee&ﬁg%glrogﬁa?eélg Hgd of at least

crude pro

1.5ffoocatdi st Systeny ofllﬁtamp'[é]ﬂ ,N?l hg]E;aatm;ily 1 thheacxlahermeabove 1.5 for
products | ncreased

morrrcfﬁeea@edlrmor A@hawd 9f @6 r%@é 8% agurﬁbfoa ﬁxmppleglrl athePyvalpe was
1.4 Iﬁorﬁ %’éjle-vglruggyﬁfé%rﬁd% Rodi 0 & eB&PfPaf t]rﬁ g%m?éred’%ﬁ’ét the crude

gravity in this range'i1s 110-11/%o gravit
feedfin ¢dvh tialuc@aihed cblatively stdiffe derireg gmegehing or example, the crude feed

. representatiaon of oxyge ont ent xpressed in i ght .

o R T RSB P e RS S o ki

relattlv@'ﬁ' cfongtaﬁt cfu?r%g %%%mdaf’lt BdiGortsdirahostrial ¥REPI Pfample 10, in which
Exanpl es 8- ots 172, 174, 176, 178 represent

ﬂwdky@emﬂnmﬂﬁént of the crude product obtalned by

R TR RN g

verdis QX YigR“CP idréailr cafal it sysesis 1116% plfesdnbeoﬂlﬁyﬂi@g&leg,%d Plots 148,
Each crude product had an ox% en content in

156 + ¥m18% owiesent. oo hpirggaapiaerobirings byf contaghes Bwa%gfeed with
coc R Ao ol SRR ARIE L Pesptitclf a0 B by o

crude figt @ner aaiﬁmermeZﬁHihold@iﬁ 230@howomaaot 4 rggt bereveer MS Nm?*/m®

(43 oL 6 Y v od TON DA, eCha e iAo Ry e foed was
rdgﬁggggﬂgﬁmQ{ g%ggp@gldurlng the contacting. Since TAN
uc

was “al so red d in these exanples, it may be inferred
t haFlGitl4ligagtaphicploepiesentasfontdfecsiduetvonieht, cxlorom:dmrnwnlght

PerBHEAoNE ST BORIITE T ANEREAT GBS b G G calshl Sstems of
Ex&i%ﬂ%[@@glﬂ‘#s In bdthlefai@ogr thibls, Be chRRGIrbARL Hé-'lﬁdjretsidﬁél Sofiént of 88-
0C (700 OF), a pressure of 6.9 MPa (1014.7 psi),

90%red the rreaduebccmfferhyﬂt’ﬂ@ genletfeedc rRioke lﬁé,eld8of6maémmm<81m0981due

C n. of . c u
confeia s s AR RO RE AR Ferpe e ek G ALY vy
systeMiEatpeesGE 1 13 9B pQEveKS QXsQﬂTﬂ)wnaﬁ Fid el 4s aieaepl@ssntedt of the
and ratio of hydrogen to
crude product remained relatively constant during significant portions of each trial.
FIG. 15 is a graphical representation of change in API gravity of the crude product

(“A APT”) versus run time (“t”) for each of the catalyst systems of Examples 8-11. Plots
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crude feed, the reduction of crude feed MCR content
was 25.4 w% based on the weight of the crude feed.

wo pooBoesyps € 9, at reaction conditions of: 371 PA/(FD04/042653
OF), a pressure of 6.9 MPa (1014.7 psi), and a ratio

16411 6bYH80 g repesaft W ghreel ofthel&Qdé\piddod obEMQA b3&R)acting the
the reduction of crude feed MCR content was 17.5 wt %

cruge ieed With the gatpkypighrstess of Feamplgs &-Ifleigpecipely. In each of the four

: r E r I’ .
il S Rl 10 05 5% Ul gt 5632207 AR it
of @ch dmde pedtiuMShaeaseé by 1vfae 410degréds. Ohs adrensed APT gaavight

of the cru f eed. is inpcreased. reduction i e
corsERRR R Gt 8r i kiR S e atrﬁ’égﬁﬁ'a@aﬁé g5 Capt
gra% HYRS rﬁng%"&g 1181 m%ﬁheﬁﬁpﬁ%ﬁﬁﬁy beek chidatses, MCR

content reduction at higher Tenperatures than the
unchl(@ileesla @xipbivakrepreasrdat®nndtoaly gencamigng sk prEkeed én weight

exanpl es. . denmonstrat e that contact of. rude feed w th
PergetEea ) DB PUMUTANCE PASTDP 0 B i OHObR G Tty
sysfeiis EampRis BAHC el otsh g2 C1ud €74) 1196 Wedresewhdaly@en content of the crude
mai nt ai ni ng the crude feed/t ot al product mxture

progdueiinblainegd byregnigeting thelcaudefeed wishihiel catpdyst pysimagefExamples 8-11,
ake. I e [ [ t. nr ' n
s B0 ER SEER BB PR QAR SRl A e
Eachedredd mddiot bpéah beygeaicohtsnt ia raua@g e sral @i 19 08 1 Bigrdthdper gram
20- 30% of the sanme properties _of the crude feed.

d
of expde-profectduying gachdfahs showadn E1G, 16 therpxygen gnteyt gfjthe crude

. i a .

o FBE R kot Aol B BOSR aicl
comprantiorcigen hatemtrof dwerradeprodidt dbmahstrastthat ¥elofted bezaarcuckggen

feed, and an average total .Ni/V c nt of at nost 61%
corgpoTs e SE R I BF BRI (HRCocl a0 dlsg TeqHiER in (e
exdmpIO Rinynet ififeRed @it et alpdftid ofdRe ERBSkyAE caRAMEngDreanic

The average residue content of each crude product was
oXYg8n 90Wperinds laee eduded seleetovel oiter dfe ndmecaghaxyic femainiipnaganic

Oxavg%a‘glev\t%) content of each crude product was 115-117%
SO EREP content of the crude feed. The average API

gr au Eyaniffle @B reatcticiecadatbn bf:\ias *CY000.95)% pfesédie ofED MPa
avity of the crude feed, while the vigscosit

ravi | ) d, $ of each
(1034 Jeps) pangchfstio e By dipesigs crudsdsest ofy 188 N 260 41 40D SHFRpkhe

e . k4 b f
redffAELPER, et MR At o 17 SUE b lonnCIAER: (L cruae
feelledit amenkimarauil 1300 8C (350 At), dtehs taniBfresAulld dnld rddicoftldrogen to

rQgen Consu ion. | les 12-14, h reactor .
cmg%{df‘ﬁﬁa figeduehienspicry feﬁﬂ%ﬁ@f@ﬁ%&ﬂ%@ﬁ&@%ﬂ% P gight
of RORRSI fed@ach catal yst sul fiding nethod, each total

product separation nmethod and each crude product
analnylstample et rénstigmamdasond @371 €A 700 ° 10 apssurs of APIMPa

aoffristiciniahe plhiPediso frif et St N de: Eloofiscifone
redbftfont IR rfe fEEMICTREEIRInt Was 118 VRO, bRIRh thdRelpBB6t tBE crude

Silicon carbide was positioned at the bottom of each
feed e At B tampesatyreraf @ 94 SCA7 Hbih) oatitkagapier pressEecind ratéoidrydrogen to

crude feed, the reduction of crude feed MCR content was 19 wt%, based on the weight of
the crude feed.

This increased reduction in crude feed MCR content demonstrates that the
uncalcined Columns 6 and 10 metals catalyst facilitates MCR content reduction at higher

temperatures than the uncalcined Columns 6 and 9 metals catalyst.
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cont ai ned one contacting zone. After the
catal yst/silicone carbide m xtures were placed in the

W@ osaci9Bng zone of each reactor, silicone carbdTeESWaE042653
positioned on top of the top contacting zone to fill

deagh&p aganplosldémorsatieehasontapr dfharidzoad with agalatively high
reactor. Each reactor was | oaded into a Lindberg

TANATARE ef @ Bawith gae gemare fHal¥sthRRRANG therude product, while
mafredihifig ‘ﬁ%}q{l{@f %&’/t&tgl r@d&bﬁﬂtm?e ibilit ?Qﬁd(’&? rgféhbélgi small net

zone, otto support. he o
hydmgﬁnaqitm Belehted anhlephoduteproptraky ses: dt mdshe0%rof sersame

of hydyogen gas., A catal /silicon.carbide xture
propaijey §i 3% phinesdedsi PTBBETGFS PHB sride periue g quithin 20-
30%% e heorpidsatthd\GudORed. For Exanple 12, the

cat yst s the vanadi um cat al yst as prepared in

Ex afpdcdically Fesrsh&wamplabld 3, each of thetcaldegirodwsets waseproduced with a

T T R W N A

hadc@ Aleazt TAN Bf 8RAGRDYS 6F tEé(é‘rfﬁHJ: €eedl; AHeAnCARERE tdtAINI/V content of
conditions for Exanples 12-14 were as follows: ratio

at nadst By Yrof gemtotad Niffecantend of theeaudsrfeed. aduletmanintamingaBtvglue for
theﬁ%dse?e, N@%ois%g 19%3&? %fﬁSl%ﬁ%M@? cf.ﬁ%ac(}:l é: gg)g?dnué:t was 88-90%

of th@ A8 flueRbAtehad!tRelcriude fer e The bvetageoV GdBcddtent 66€hchicjude product
er a period of time and maintained at 343 QC for 120

wanblir-51 Foot et o QIcopigat efitheciyde fsd- Hhgr¥eragopR] gravity of each

[ b
cruﬁg %lrdg%te 4 lb 287 C/oP tgggﬁ)ﬁ%@ﬂg_pf %%?uc%gg xﬂ%ﬂ‘ﬁlg éléenwscosny of
each mhaieq;r@thmt wgs atonodsadtVaaf thaeiscsite oﬁtheeaducfecfeece ach

catia\I t sy temt Ifn

D.s@nm}b,pfw.@. 4 Medifin ﬁnmiﬁn&é’m omt Lk%elﬁwgwmmﬁnms

nge from

=1n arange TromZ. 2- 3.0 NMBAN3 (13.9-18.7 SCFB), and
_mm_mgmm_mﬁmﬁ tin BagmpleT AN 1#reagh r?n@e appagms)(egc@t $or number
and PPt T a0 SRRt B e

sepdfitiak ehe¥sl anfl edcH @0@epiod GNansly§l5 wapsthe Barh@ afdBcibed in :Example
(-0.36 SCFB to 4.0 SCFB), and the crude product had
5. fharalysts wers gexed with gn 2qwl solumegifisilisen sambidey die gehie feed flow
to 40 kol A Fron HE IALGADIAGHE e bbudiRDp B kIR Syl carbide
wa%}orﬂd ft thgy botbmhaxf eadhgeadtortt thaeve usle bbred sapyebrt. I’]ﬁch reactor
vanadi um cat al er atl on of gdr %g@g duri Q,%
CORYAECHRAS GogagHn wbner B sHligonscartdeymixfugef avere placed in
theRbRA &P Joak %? LS rE&t&n51ﬂ£@1léQtarb?cfle @Xsdﬁd%ﬁﬁﬂeal of ijoﬁ dF the top
conventional processes to | nprove properties
cormzialﬁlng advaotfdjémd spardesd tdsreve epuprelkeat pond ipreathemactor. Each
dr n.d n tin end ecrease the c
reaf}p proioaddd ity S BARHE Suinich BRORSGH SEGTEARE: tahe; figPesPonding
to thé Hfi‘:ﬁezft%@ﬁ’e \Whel dbntREnFBONMDAR] M%&ﬁ&ﬁ@h?}ﬁﬂr@ arRl sde feed was

produced a crude product with a TAN t was | ower
conttavsad witle eaphf dlfe Qarﬁéysd:s— udhe prresﬁm@pf bYdeme romthe

conp el siBe BEEAE BSRl A hry RHSR e B st the gticon

carBide to form the contacting zone. For Example 12, the catalyst was the vanadium

catalyst as prepared in Example 2. For Example 13, the catalyst was the molybdenum
catalyst as prepared in Example 3. For Example 14, the catalyst was the

molybdenum/vanadium catalyst as prepared in Example 4.
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Addi ti onal Catal yst. Each reactor apparatus (except
for nunber and content of contacting zones), each
w@ ad0aloy®Bs sul fi di ng met hod, each total productPCT/US2004/042653
separation nmethod, and each crude product analysis
vverEhd &t&ltegang cﬂtﬁilﬁi@ﬁ%t Bedinp blas BExadrplees 5. foAbvs: C‘raﬁ@bM@mOf gen
m_xed wi si]icon carbi iR, & ratio of 2
to tb%na@ée &eﬂm&‘ﬂé\?ﬁa@ﬁ reagtar wabb@d(}eN@a/@w@@é ) SGFBELHSV was 1 b,
o R T NS ORLT POF heHlRRE oAU G A crementally
to 38 650 éFa)otiver a pSidd afdimcardomaietamed ap343 C dorel@0dtoutstfer a total
botto each reactor to serve as a bottom support.
“méHE$°¢%§ dP°YFS- had a bottom contacting zone and a top

cont et profuctPOBedhd &ntdchifg Sattedlaid Wekd dcpeaRA afs‘@@&@ri%d in
m xtures were placed in the contacting zones of each

Exareple  oNet bydrpgemuptakerdviriag cmgctptgs\ivas ctﬂfmrmlmﬁd fopgachicatalyst
sysf_gn‘g Ié%é(g oﬂ% neplrfyedé%g% f g é(F QN%gd erg c E 8 %ﬁg} Vaiad e crude

proh@@%@@l a0 0678 REEGarhple N3Gt hﬁﬂb gd:rﬂ@ﬂtéld:&dasf ia lérran%? from 2.2-
zones corresponding to the preheat zone

3. OtNm &3&!& hSCFEeand thperude aroguetthashask AN on  rangs feoaeh 3-0.5.
In ﬁ‘g}% g4 éitunﬁg &ﬂ‘}&} grgfq %L%ifggmtpﬁﬁfﬁg[@g8ﬂfln/vana|d1um

catzﬂyitar:xey hydrogdlsn ﬁxaﬂrm\lvasblihdﬁ ,ragge fectli-0. D®dah’/m’ to 0. 6 Nm’/m? (-0.36
t n r t.ur 45
Scﬁﬁéq? 9365@8'» #d e %lg@?h)&eﬁug]bﬁ(ﬂdgac ﬁgn fgﬁ%ge 15 A 2
addifohPieheCildddataty pﬁ(b leuE@@urﬂ%I %Q%@Gﬁ’%}p@ﬁ@sﬁﬁfated that
prepared by the rret od describ
hydr@gmdvasrgeoaaaﬂmtwesatle iof b0 Noal/ti’ (5 S\@RBhdlmr(gk&ntanﬁl)g of the
d,.i fact
crafg el iR Barprenup sl Gorerion bk Rab i furnd Semedny tows
1es§1{51%1}og@a30 BOSiddiif ﬂﬂa%rbébs& Reathetid a@ethtaT iy eé®ifd in
h the additional catal yst being the nolybdenum
condamtamylsmromswatp aapI9ye prperies hbdisgbgatagpberuiles. Blrrpiurement
for gé n%);w&()gg’lnosl :Pgﬁfgéﬂ%ébé]sstjo de‘c:r%gsectﬁé P(% frBr())(éelnglgﬁg £§pude

Ex anpdi€odally, ashtad df theenade feat ‘aitly e/ rﬁollyb@@mm/mnnﬂlufrﬁcatalyst

(30 cnB) was _positiaogned in the botiom cont ac%
promlqeﬁ atqﬁléiedaaqiqqt Shtka %Néh%;éqas \yeﬁdhaph {be TAN of the crude product
NADRLLIUAD! hSdatdlystPr epared in Exanple 4.
pmgﬁe vanag{ylm cata ys??&%l %{Izoan %Sar bi de m xture (30 cnB)
ExavaplepdSil8i Glondhadt of b i{arutle Heed Witle b iVamadine Cakaly sHemdpine

Adéﬁg’ npya g;gélwir sti?@gggq%\fz{plﬁg@ggr E:Stlt hgwnp% aéngé:ﬂntent of contacting

zon@@néé%ﬁtcbﬁ%’sgﬂﬂ'ﬁ‘dmgﬂé@ﬁ)dg Rka] BBGd sefdr ! n)letf'n&l' and each
havi n e propertl es summari zed i'n

crucrfatzx10éu6 angygs were t\hesarﬁ@ds descritred in (Epampletfh eAl eatalysts were mixed
crude. feed fla the p t .zone 0
wit] 3l gk STR O MBRHRid SED RIS RO EIEA P8R o unless
oth&WRRAhdicatd ! TRe E:Ra€ et flohhe caclidactberes Mem thOpagtiRdeactor to
wi th each of the catalysts in the presence of hydrogen

the hatiom ob Hieaeaqtorg Selgoa c@rwﬁswalwoswelni atxhappiéomyef eachgeactor to
ser\te zls q%é‘ﬁfgn{ s‘%&)k)ﬁ ngéég%’r?%c?(gra%g%%s 8 to(‘%ﬁébéj %ﬁg@ﬁ% top f%ntactmg

zon%l Mter 8fe catalyst/silicone carbide mixtures were placed in the contacting zones of

each reactor, silicone carbide was positioned on top of the top contacting zone to fill dead

space and to serve as a preheat zone in each reactor. Each reactor was loaded into a
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hours and 80 NnBW (500 SCFB) for the remaining tine
period, LHSV was 1 h 1, and pressure was 6.9 Mra

W@ 1@346303psi ). The contacting zones were heat ePICT/US2004/042653
increnentally to 343 0C (650 OF) over a period of tine

LindBékgainataihaeidciateBf3r B&tingzoaestwir@bpondingtto fige stEhcbéOéhe, the
hours. These exagpl es denonstrate that contact of a
IWQGQRRCUING BBNGRI 3l the PHQIAUBPOHet al cat al yst having a

por r ' :
o Py T B0 OBl
andm;edmgthahq:)audchnmaieatdlystt ribution with a nedian pore

dla er |n efro in the seqce of
o o ale 15 gl RV ahgom (bR s s (S was
osﬁ’t‘i&fé@ fid ﬂf‘e%ohbﬁ‘ltcoﬂfagtu@ﬁﬁﬁealtﬁ ﬁleaefd'di’tﬁ)nhpcakﬁf‘st %@HE the
properties of crude whil e only changi ng smal |

mogyideming Caiallyetrprmawbb)t ihe sncmlﬁodt describedde Eyaogleci. The vanadium
{1 vet t f t
e e g8 s BE L oMol e ot e

hy drroEemplet 6l daMitiohsl cﬁfalllﬁ;ﬁsiﬂle&ﬂcad@ﬂe alLRFYS0.cm’) was
Specifically, as showmn in Table 5 FIG 17, the crude

posifiangd én thedsttamEaniagiingongpwith Isnadditionalcatahgt eing fike

L

catglgsitsiiiton @hirbide mixgire GPomYvae pygtonaddn teendop ebntacttmmhe
50% and viscosity of at nost 75%rel ative tp t he
pr ois@‘?w&le &f: amégl&oa%léa%v@&m ligong mixgHg(F4,cmy) H@S@Paaened in

the DoRGH CotitaPli 19% L AR t@%@moﬁa st bEag E}Mﬁlg gvvanadlum

gravity o 103% he APl gravity
catflgstchs ptapacdnt Eagmpletdh el hcmadahmn@dtabtst/ptloduwbidej mixeture (30 cm?)
non- cat i tions (Exanple 18) produced a
Wa%??fé‘tfﬁ’teg\}\%/{kﬁ%?lﬁ‘é KB 20 scosity and decreased API

gr i t¥anipié 28, P4eext®qAIAe WoikS @%kﬁoyatmdNé%IY&kaMIstA )®kads (30
{ he crude feed.” Fromthe increased vi scosity and

dm@m@pmﬁun epchvptactingzargy be possible to infer

t ha d/ o[ AW e 0 rude f ef
e CrfR Ao RO BERDXORARRLLS P8 nie B el fS Guperized
in Mavld HUEGL- HS\J(fas ﬂ'éal&o tlanbpof thegesyst dime camie fédﬁEﬂ(ﬁWécﬁhjstﬁlgB the

were the same as described in Exanpl e 6. The
prefead 5@19% fapscapfactipg Zeficy b geriaciing 7ppe g bptiont spproriepfithe

reaé:tb@l THS rua-eh%e& O3k BGihd AR g% SN &%?él st§‘§1 &9@%38\%\3 of

drogen gas to t crude
hydrhgenr@a.c Contav\mg daoNkvds i cadOOANPCFBEre aprfdkswsr gati@sf hydrogen

6.9 M 014. 7. [ d f
gaseameafa?ﬁi% %BW@!&P M%%ﬁ%&e 3{98%’3@2#1@05§QF&>JW the first 86
hourk B 80 RnBXABbE sE8B) meheL,lé%\éan% iR p@.qaa 3gidW 9,04 ! and

I ncreased over a period rom1l 1to 12 1,
prepmairwas m8dV1Ba (1024.4 psi)f dhe thmggon@nderc heated hleremdsmlly to

541 OB FERRES oyl v BB B8 6 Bl e fgtime of 1400

how@gal yzed to determ ne TAN, viscosity, density, VGO
content, residue content, heteroatons content, and
contkgse ewdmples dgreonstatgdlhasicortastiod agfudsrigethivish adiodigmn 5 metal

catgﬁélhg?l %g%?klhﬂ% (ﬁ)l's:“trrllblcl)t(ii vtvngta nie ‘ieaanI:)l%/ ABReR b gO Jﬂ\ ift
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

78



10

15

20

25

30

Aver age values for the properties of the crude

products are shown in Table 6, FIG 18. As shown in
waawbe6®3s FI G 18, the crude product for ExanpPer/tiS2004042653

a reduced TAN and a reduced viscosity relative to the

TAN and t t
to tBF SUNG g)/rog?r% efs tglrgﬁr e¥. fee(sid L&fdltlonaﬂgoétﬁ%%d)&%{%ﬁgl?% ég'lﬁﬂely small
hydzb@en dp]ak@fbytthecmﬂtl %de%d)bseﬁ\thEI ght ratio of MCR

content to C5 asphaltenes content was at | east 1.

pha

TheSrasHiilyasshamrin Sahle At Flshd 7abe S%ﬂ?@ﬁb@a%@oﬂ@@rﬂf at most

0 e t
1SHRT URAR R iRl 18 & el TsOt. IR MR Ml broBid in
Exaeplght 5-1 Aeach ekl aNbial NUWVEmctoritemt Gbatangt éh%eanesngeﬁtceﬂﬁent of at

an he reduced sum of_1 MCR content and the C5
moa%ﬁ%fwape Fsgosifyof g rople’ /ﬁfeé%tw@do theemedpoperiicsff the crude feed.

t

A D A Rin ERpRs 130 SO ST Rravity of
10(1 b@% oﬁdmt@itgrmtymfahtscmdqz feeddi um zinc, and cal ci um

o BlasTBiBoEah i S B AT o

18)ﬁfr9&ﬂé€8 a PpesduSOw R ctasé eiscudlty Hhd 8nER6d APT glalRy FAIMER to the
feed. Exanples 6 and 19 denonstrate that contactin

viseasiiand RS geaity 196 thssmededied: dF romcthe inteaased YiB@yity Anddesieased
0 I . th h 1.
APi I%Vﬁ¥ q{ I%gi% Ib@ Eos:sgogeg goslﬁﬁgil é a?%(glén% a%ﬂ%%}g)oé}zm%?ﬁ%a%?? o{ gle crude feed
wapirnmame crude products with simlar properties. The
abl [ it to sel ectlvely change a proerty of a crude
j ofa rude Feed at Varipus LHSY. gFhegoatactingsystems and

the IEatJa é@’? tl{erégm% %E‘ td@&hb@cgl é 6! ?hp mgﬁleQ F)ﬁ/?lg chﬂie feeds

ves uced size re e to co rcia
are anmdhmﬁhleie ves §&Gs18. AT lmrmhtaenng/ecsslﬂiorrs iveee asafpllawk oavrdtiveof .

hy%%%%??%ﬁ%m%?%’dﬁé&ﬁ%@% & JaSais 18 REE 31 [P0 8er)
pre§tedWhE6.9 M bS50 £ 771R0)] Addttéxﬁ?ératufé(@ﬂ'mé @o&&tmg%h&c\basom °C

a Crude Feed at Various Contacting Tenperat ures.
(70@651 @c therigtabyottome  Iadekample tatkd YIBY dueing comtectmn@asascreased

oSBT TR o BabTIRo L  Pgb gen e

LHSNWewisdpcredset! Iﬁezm.e ACtaat nidittaized bedll BH' ortds Hdnﬁs t wo
cat alysts in the two contacting zones in the presence
hy%ﬁwé% 19.dhgy¢rydeprodyctoyasgaalyrestgdetermine kAR, viscosity,

den(éﬁ? \?@b' c%gteﬁp ?du‘é’%()ﬁteﬁto fiédlo g%n?stcoﬁ{em %[1% Q&%tent of metals in metal

erat ures. condi tions
salts oﬁbfgamlcragldz dnﬂng\&kemaespefrmld‘s thasthe [HSY was ai 12hh fand at 20 7 h'.

nperature in the top contacting zone was, 2
Avme valugsfpr the gronsytifs 8 Bfeonra@&t% ¥egh Q/\‘ﬁ%‘nlggﬁkﬁ% FI307
( 10QQ g1RfHrBh THANb, B16S B! ke é’i’ﬁ@e Brodudyiar K e 19 B&d 4 reduced

Contacting conditions i'n the bottom contacting zone
TAWermd aasdiast Ivoassitylrei@uvevasthd TANLand thepiscestityrod thencrudeefeed, while

the BN P Rcor e PR Wind dddRA i Rr Db istebe g feed
A WSS S Eo MAE RGP € 14 f}al?enéwamenT%s hObah 187 Omécshm of the

exited the bottom contacting zone and was introduced
MGRaeantgriand Cs asphaltenes content was reduced relative to the sum of the MCR

content and Cs asphaltenes content of the crude feed. From the weight ratio of MCR
content to Cs asphaltenes content and the reduced sum of the MCR content and the Cs
asphaltenes, it may be inferred that asphaltenes rather than components that have a

tendency to form coke are being reduced. The crude product also had total content of
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gas-liquid phase separator. In the gas-liquid phase
separator, the total product was separated into the
w@eadecpPsoduct and gas. The crude product was PCT/US2004/042653
periodically analyzed to determ ne TAN and C5
potassiiia) dodingsg zhmnareirna.lclﬁmeifagmomaﬂoe{eef thetotaln®nEnopetht isz&ﬁe

of crude pr i ned dur|] the run are
meﬁ%vfethe/cmgfgﬁf gh Hdir Gogigat 91h] fﬁ'gap ANV éoﬁ@? b ghhe sulfur
coxﬁerg%fﬂ%%@dett%&?s content of 0.055 grans of C5

asphal tenes per gram of crude feed. The crude product
hadEaamples6 agé 19 ANnorﬁstx@te?tharmnantng/gndggm@san be controlled such

| tent .of 0.039 Cb | t
thah g PP e e Bt 1 FireEavad iy S F P Fchprocess
thaPhast S EHS VWG 1", efipteHudasudt pro@sds WikBos@iildr Er)ﬁ);giles The ability to

asphal t enes content of the crude (Er oduct . The t ot al
seleattvekyrrhaege qopnoa@tbr ofra @md{e foed Uit hewrdy snageieelpeitiengreater than

D e e R S e
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disadyantaeed srydeste bgprEpTrGdat @EPquRtign st (thad havesier capstraints (for
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ox n%gg% J%éﬁaEU&b is 50 OC | ower than the contacting

Exhmpie2at Qorgtacf oftah€riniecioeed at iVarious € ontsaingiDémperhtwresneThe

tends to enhapce the reduction of ene
CORMRHNG §YSIFRS t?‘E F&ta]é(sﬁﬁr“éfﬂ%@l" SPaF &t ?Pé“ggp t“l#é‘ le 6. The crude
fee@%%ﬁ% Hﬁﬂﬁé &‘Q&I M4 iAfTablRe7 mrriee 19 Qad agdfddh ttHeOtG? ot glfe reactor
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ancbeqavial \mh d@ twasatelylsancd@ tweicngtactimg zaple$ @othe presence of

QR PG f SR RE i roBRRTBAEonsE SCHeoRP kel diferent .

tenfpedbie. from Exanpl e-20 was enhanced rel ative to the
reduction of the tot aI pot assi.um and sodi um cont ent of i,
t heCentaeténgmondilions iy heridaanacEngzetiervera as Elllgwisy &SV was 1 h'
n I / (g)d&tc o r
te p%Pa%Ilr% xﬁ]th% tgﬁ_p?gtfc?gétzg}ééglgafﬁe SIQW ig"? 4 rgtl(%éﬁﬁ'cirgée\() to crude -
feeﬂmmrmo Nii}ifﬁhé(ltﬂ)t)e SafFBy; efudr;ﬁéssmnﬁacét?i NPaz odiet. ’abimws
rempval of th gh nol ecul ar wej ght conpound

exaff P@ctlrteacoagmaf» tnethégom/ca?taﬁgtgaaoge §V£Fet 3 feﬁO\eﬁ:gfaHSX was 1
b atefn Sthtuk DB thD BYForR cB&Q&ﬁ@%mé Qaf 9[5%@@6001%?% fcméf Phydrogen to

ounds havi ng_physical” properties of s
crudm tﬂa’edrwastlﬁﬁ R (1000 1S GEBapidepresyuresvastcd Mpat(aahcy 7 psi).

SR EHD G TR BB HSTBF £ty b Sitae Bi te
gast hkf.n&? BhAb ¥§dasatolt N rtl%b%asllfq%fc?}ﬁﬁl‘s@ SephRor! ihkotaf prbd&et was

sts oeratln her te eraturesthat ar e
senamsqd mt@ntb@l cwﬁ@ eroduhteanﬁ@ast Th@wé@pﬁorigctzmseoer@aaﬂbl analyzed to

detgﬁﬂg}p&%\ﬁar}) %(as%ﬁe“de eed and a Catalyst as a

yst and/or a catal yst of the

ap plAJvér@gd: 04luésHoP e brEpedticdBF cAide Prddidcdotdsiaed d@ing the run are
catal yst per 100 grans of the crude feed) may, I n sone

hstmm%ﬁtgG be Sheerudeteedinada dineN ef %éﬂ@ aéd aélpmltenes content
of%@?ﬁa @ggnag@ﬂgggeg 8@%@%&%' O re EISEAL hEd A

average TAN of 0.7 and an average Cs asphaltenes content of 0.039 grams of Cs

asphaltenes per gram of crude product. The Cs asphaltenes content of the crude product

was at most 71% of the Cs asphaltenes content of the crude product.
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797 OF), pressure in a range fromO0.5-10 MPa, and
rati o of hydrogen source to crude feed of

wQa 6603060858/ nB for a period of tine. After sufPCTUSIIN4/042653
reaction tinme to produce the crude product, the crude

pr ogikeiotdl Sorgeail pbessifimh e kbdumah ahe/gtdapdiedt WSt fiésd 53% of
crude feed using a separation ggaa tus such as a

the fotpk contegheli Be saBnpeifLgdhe qde &he 1A iet thegyude puedust was
o OB TRRL AN A AL VSR TS TP R e
durfrgedntabting. her rmdl fications and alternative

enbodi nents of, .vari ou ntion w|
be ApgePRHraig ip 6@8?@&3 ahd §5 Srﬁvmé ﬁﬁSt {p fs, pasts 6P) dontacting
temg)gfaﬁlrg BRE Id I dORwe AR REH &ﬁhlta)étm% t@nﬁ)egﬁﬁ’l(érdf @ﬁé s‘%@oﬁcﬁ(lﬁ this case,

e construed as illustrative only and
botfom)pose tinds weenhamg thdhiredectsda df] QsdiSphaltleh® @ntent inethe crude product

ener al nner. of ca out, t.he invention. It is to
relag‘é(e E%@’@r(gaéaﬁﬁt?ﬁegtw?{?gy?ﬂﬁﬁgr%g? tf(’teﬁeI i \rllvenlt i on shoi/vrsw’
andad@siehdIBesbdies i of tRE Eortéht BE nfeBhei ASalHXREBE &FaMt acids was
enbodi ments. El enents and materials may be substituted
enhpagedtusingeconirpliesk tempergtuse difgeepdialsh Far preanenley requstipn imihg total
potgsﬁglgﬁ? K sodr{PrX gxﬁent%\fﬁe c?lgd g%&z E%)e n?fiﬁﬂ% ?P %gass %BV\}/(I) nllgcgd

reldbi®e dptha rredﬁcnb@ opthe ki }idt&dlutmaﬂ.drmdﬂum ccﬁftélﬁ of hﬁ\dnﬁt@ prbduct
benefit of .this description of th?t i nventi on,
)

fromeyxapgpls @ déthiafelaiuely cansant §mﬂls§%fad @LPIod R mixtyre ﬁta%ﬂify for

t and scope of the invention
eacfj%?%ﬁéc,” brfééc?gfpﬁaigﬁ PS?AOH owing clains.CL Al MS 1. A

met Heidg aflowweracupemgraoits fidecqrtatiug zonacadnwwsi rsmngal of the hlgh

BRI R P BB B BB b B

i) Aol Ghve AMRBA&ICD 14 IR @wapé hfous@d) at rties .
am(%g oC a\ﬁed 0. 10fpl\/Pa mtq{wog?qﬁerrude y ﬁogs a%@gﬁwenpmpe €5
of softnegs ahd/as stlc@nm&(fgr eNas PR IBUES ami/of tagy)u Rempualdf thase at
colf iy SIS e PErRE A L PP o8 el e o

andf doamhé Qalllys®, th8RbAIncrdasingahe lifagthddital gts dpeeatimptadhigher
nunber of pores.in the Pore size distribution having a
tempsragures dieare posifiensdrafigsths fst coOR@CREACRR pore di ameter,

W%ecm&tﬁm%mmwmdw r ”ﬁdouﬂé’metal
daid controrrrng Cort ac
catal gsrdndfopa satslystrofithaspplibaticnr (0960 b-ﬁcgﬂmm oh@62-d gm of catalyst per
cont en t 90% of th e Ccru
106 graggs Og\ilf@r"é‘ﬂ#ﬁ’ fiRs may Hoéso&éet"é‘i‘et?ﬂ t% e g*ﬁ\‘ﬁ‘ifé(t R&f erude feed
and%éc%éh urider HAFNMBN AR LoAd tiGhR i rdiireGh 2irMgt frofhd gs aw °c (185-

MCR content of "the crude product is at nost
7 97a°(F)n[m‘S$Sllﬁ!0%a r@mgea&om”@ét-l(lM?oaodndt ato mdmgﬂneaourccfto mhlde feed

of (i EABNRERS ks pebripor dien fifat g utuEne ] proqucg te
cruﬂ@ﬁ%@uétr BB Q¥ dutPrs g%atg@frﬁ&%e 4tal38-aQf G @émdlﬁ?cmfeed

content of the crude feed ) he net hod as cl ai ned
usiggy sepirationapparatug suvm@raeﬁlmertahé/oc eendwiuge.odbe @ruﬁagrordrl@tnnay

have a changed TAN, iron, nickel, and/or vanadium content and a reduced Cs asphaltenes

content relative to the crude feed.
Further modifications and alternative embodiments of various aspects of the
invention will be apparent to those skilled in the art in view of this description.

Accordingly, this description is to be construed as illustrative only and is for the purpose
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0.0001 grans to 0.1 grans, 0.005 grans to 0.08 grans,

or 0.01 grans to 0.05 grans of MCR per gram of crude
w@r@dnei93s 5. A nethod of producing a crude prOBOTAS2004/042653

conprising: contacting a crude feed with one or nore

of eadhidg/@bse dkillddHe thitr @66 @endhl Barned bOGRIVIOMIt e nQention. It is to
produce a total praoduct that jncludes the crude

be brpqsmﬁ%qd thajthe Erms of redpyensiop shei nq <esgribsddierein rede e daken
1 f
o S QA e s R ERAISKLIG Ao

illuk@ated gnchatemrxbegldrermm,maetﬂ hnabjbroatssb:emay bOrd0i3ed gndostaif features
xygen . per am.of cr eed, and at .l east one of th
of BadmepabremAaDs RlizedStead 7Y B WEH b Aoharem taone skifed n
the 'Eddf@f‘hﬁ‘?ﬁ§thg'b@ﬁ@ﬁt%'fﬂ9§ d&krip @S58 tHOirfentish. ct%a%%é'@ R&fbe made
2; and controlling contacti
in tho adinenssaribed beret witkduy depratting{rowmtthe spot a;hdrmnb@of the
such..t hat .t cr.ude, product has a TAN of at npst
mvé’ﬁf "\'Poqs depcaibed %‘f’l}elhomeg ﬁ]&gm“f eed, and to reduce a
content of organi c oxygen contai ni ng conpounds such
that the crude product has an oxygen content of at
nost 90% of the oxygen content of the crude feed,
wherei NnTAN i s as determ ned by ASTM Met hod D664, and
oxygen content is as determ ned by ASTM Met hod E385.
6. The method as clainmed in claim5, wherein the TAN
of the crude product is at nost 50% at nost 30% or
at nost 10% of the TAN of the crude feed. 7. The
method as clained in claim5, wherein the TAN of the
crude product is in a range from 1-80% 20-70%
30-60% or 40-50% of the TAN of the crude feed. 8. The
met hod as clained in any of clainms 5-7, wherein the
TAN of .the crude product is in a range fromO0.001 to
0.5, from0.01 to 0.2, or fromO0.05 to 0.1. 9. The
met hod as clainmed in any of clainms 5-8, wherein the
TAN of the crude feed is in arange fromO0.3 to 20,
fromO0.4 to 10, or fromO0.5 to 5. 10. The nethod as
claimed in any of clainms 1-9, wherein the catalyst
havi ng the pore size distribution conprises one or
nore nmetals from Colum 6 of the Periodic Table,
and/ or one or nore conpounds of one or nore Colum 6
netals. 11. A nethod of producing a crude product,
conprising: contacting a crude feed with one or nore
catal ysts to produce a total product that includes the
crude product, wherein the crude product is a liquid
m xture at 25 0C and 0.101 MPa. the crude feed having,
per gram of crude feed: an oxygen content of at |east
0. 0001 grans of oxygen, and a sul fur content of at
| east 0.0001 grans of sulfur, and at |east one of the
catal ysts conprising one or nore netals from Col um 6
of the Periodic Table, one or nore conpounds of one or
nore netals from Colum 6 of the Periodic
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Tabl e, or m xtures thereof; and controlling contacting
condi tions such that the crude product has an oxygen
wa@osen3nf at nost 90% of the oxygen content BET/URB04/042653
crude feed, and the crude product has a sulfur content
of 70-130% of the sul furColEMSof the crude feed,
wher ei n oxygen content is as determ ned by ASTM Met hod
E385, and sul fur content is as determ ned by ASTM
Met din claim1l1l,
L V\he?gl?ent t%gﬁgmglﬁmrlgggrnl{agh ?taé%eblgérlu e product is in
a r aomacting @aror@e- fe&0Mitb ond Ok mﬂ)fh%auﬂystthw pmdhfcam toahpredact that

eed.. 13. The d as cl.ai
incfiet e £ideyiosiebrtvhepin et B ssc i Sr BEE et 85 o nd D 101
M, HRruddifel ERla Mc@lcogmrfrsf at%asab Ob?g sq)eggra&{ %1&3‘ feed,
sul fur per gram of crude f e net hod
andatdeastond of theyatalfysts has arpors 81123 ,chsmten@nnwﬂmm@shyg @nre diameter in
e f.rom 1

a riige g 788350 BB RIS e bf e JoBLARMES of bR 5 BF e size

dis&ibuéien heafe 3 poreldigmeret WRKInaS & batheBekdidh Y dRinetdr A& ein pore
5-14, wherein the contacti ngdcondl tions are al so

sizg distribolipe i asletamined ibyed STM ddethed R4d8%itaedt of sel ect ed
or gé‘SHn%n ﬁ}%&%&cﬁg nltﬁwtg(fhsﬁigﬂkhg{}ﬂg Bfﬂag Tp?({ g?hzfgraqq%ﬁt content of

an oxygen con e OoXYyd

at mom%m ofahe MR contelet of @exctrudefeed, Meheah mR%aﬁewmﬁd:d by
in cI aim 15, wherein at |east one conmpound of the
SJ @d&%@n cont ai ni ng conmpounds conpri ses a net al

| In
2. sal R0 ef’hoﬁ‘%@g éd fn @ﬁl‘r{j} villaredh Pﬁ Nr/#gt 5 tsegft@% tt(})l? Qéud@ product

Carbox I C aCI I’'ne- ear
is azmdso&(g%j a nast ao%aor@mlnwm (P2 ofitteadVICRadontenf ofithe crude feed.

car | j.c .aci 0 xt u t her.e The
<" SRS eaRR i i R g mstelig ey GRaohph gf he erde produc
is lﬁqrﬁﬁg@t&&ﬂ 108094611 0L 0956, 2BLED8 T3 003094 bPIhk BECR ¥ehehtGitthe crude
t he crude product has a content of non-carboxylic

feedont ai n| ng or ganic conpounds of at nost 90% of t he

4. CONLEDG, ALANORLEALDRA L (GRNL Pl g0 4801 Ge COMROUNTS o

In e cru as C alne n any

0.000 agmaas% b, grmiﬁe (005 grhms ¢ 0108 gf@edoh@91 gfanksad 0 0arBAb of
rams of oxygen per gram of crude feed. 19. The method
pe giamed CTRle 9dust "¢l ai ms 10- 18, wherein the one or

m)r d/ or tungsten.

5. 00" Arhihib (oEGAL R oKE Rl CeRlR AR L Lo Se
vvheccmtactmgea cGaleufioed @ithehabr mateaiamstscmrmsr pmmce nf a hydrogen
addi ti on one o re metals, from

SO PUICS A0(E] PrORIS S Hhlet BB BUREoBeC oihsrif Thasrude

pro@GJ:tLimi‘ lléulﬁ'?ﬁﬁhﬁe Al @ind ®I® Ihaths chude @‘éeqq{a"émr}% téral fkid

eriodic Table, one or nore compounds of one or
numberre(T@N )wiasleast 0130 thestradesfeedibating amoxsyizen esnteiter ebfeast 0.0001
grams of oxygen per gram of crude feed, and at least one of the catalysts having a pore size
distribution with a median pore diameter of at least 90 A, as determined by ASTM Method
D4282; and
controlling contacting conditions to selectively reduce total acid number (TAN)

such that the crude product has a TAN of at most 90% of the TAN of the crude feed, and
to reduce a content of organic oxygen containing compounds such that the crude product

has an oxygen content of at most 90% of the oxygen content of the crude feed, wherein
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21. The nethod as clainmed in any of clains 10- 20,

wherein the Colum 6 netal catal yst conprises in
wa@dasnsdses one or nore el ements from Col um 15 pET/URB®04/042653

Peri odi c Tabl e, and/or one or nore conpounds of one or

TANDI @s abtefiiint s by ASTMCM ettty 16640tind beyder cbmeh(Cis habétermined by
22. The nethod as clained in any of clains 1-21,
ASTHEMethodtEA8Scr ude feed is contacted in a contacting

6. £ On‘?k}%@l@{hoh Sis ORidd 1?1%5?}11 wWRrd e A QF ﬁlefcﬁi&d.zéé;rgguct is at most

23. nmethod as clained’in any of clains
50%hatrmeosn 30%norat nasy 1 0% of éref BANed thencrudiefepd.esence of a

hydrpgen squrce, 24. The hod as inmed in any of . .
7 claj _ﬁ%fﬂfthf 3 Glaire 1n e Lhﬁ_%?d“ ?*ﬁrf“*ﬁf’%rfﬁ?‘?%@édu“ isina
ranB@ A8 806! D§:709:U96: 6090 HHE4-596LIF tie TANT thd@had feclihe

sanme as or different fromthe crude feed to forma
8. bl ehbie medhodAs clainksl ipraoy of tlagms & 7bivherdingbe diAMNabf the byuda product

e, A L

9. | UBThEMREhSd a9 Elafih&@IinGak Sf claRAPS 8SvRgeR tBE FAN H0tha crude feed is
crude product or a blend as clained in claim?25. 27.

in aqpageEomdl’ 2 frerm@d to h0.cardfom 96 o dherei n t he
0P OB EPTRERR AL L R e B o
sizd Btrivatib torapriseh ahdr@tmbre métals fion?2 Colwmn?y of thb etodic Table,
an cr)roocn%%? irr?o%e gc?rgg(guin?ise of Qr}/edorror;lérg toilL?n%’r'l 6 metals.
11. A method of producing a crude product, comprising:

contacting a crude feed with one or more catalysts to produce a total product that
includes the crude product, wherein the crude product is a liquid mixture at 25 °C and
0.101 MPa, the crude feed having, per gram of crude feed: an oxygen content of at least
0.0001 grams of oxygen, 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 more cdmpounds 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 an oxygen content
of at most 90% of the oxygen content of the crude feed, and the crude product has a sulfur
content of 70-130% of the sulfur content of the crude feed, wherein oxygen content is as
determined by ASTM Method E385, and sulfur content is as determined by ASTM
Method D4294.
12. The method as claimed in claim 11, wherein the sulfur content of the crude product
is in a range from 80-120% or 90-110% of the sulfur content of the crude feed.
13. The method as claimed in claims 11 or 12, wherein the crude feed has at least
0.005 grams, at least 0.01 grams, or at least 0.02 grams of sulfur per gram of crude feed.
14.  The method as claimed in any of claims 5-13, wherein the oxygen content of the
crude product is in a range from 1-80%, 10-70%, 20-60%, or 30-50% of the oxygen

content of the crude feed.
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15.  The method as claimed in any of claims 5-14, wherein the contacting conditions
are also controlled to selectively reduce a content of selected organic oxygen compounds
such that the crude product has an oxygen content of at most 90% of the oxygen content of
the crude feed.

16.  The method as claimed in claim 15, wherein at least one compound of the organic
oxygen containing compounds comprises a metal salt of a carboxylic acid, an alkali metal
salt of a carboxylic acid, an alkaline-earth metal salt of a carboxylic acid, a Column 12
metal salt of a carboxylic acid, or mixtures thereof.

17.  The method as claimed in any of claims 5-16, wherein the contacting conditions
are also controlled such that the crude product has a content of non-carboxylic containing
organic compounds of at most 90% of the content of non-carboxylic containing organic
compounds in the crude feed.

18. The method as claimed in any of claims 5-17, wherein the crude feed has at least
0.005 grams of oxygen per gram of crude feed.

19. The method as claimed in any of claims 10-18, wherein the one or more Column 6
metals are molybdenum and/or tungsten.

20. ° The method as claimed in any of claims 10-19, wherein the Column 6 metal
catalyst comprises in addition one or more metals from Column 5 of the Periodic Table,
one or more compounds of one or more Column 5 metals, one or more metals from
Columns 7-10 of the Periodic Table, one or more compounds of one or more Columns 7-
10 metals, and/or mixtures thereof.

21. The method as clatmed in any of claims 10-20, 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 elements from Column 15 of the
Periodic Table.

22. The method as claimed in any of claims 1-21, wherein the crude feed is contacted
in a contacting zone that is on or coupled to an offshore facility.

23.  The method as claimed in any of claims 1-22, wherein contacting is performed in
the presence of a hydrogen source.

24.  The method as claimed in any of claims 1-23, 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.

25. A crude product or a blend obtainable by a method as claimed in any of claims 1-
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26. A method of producing transportation fuel, heating fuel, lubricants, or chemicals,
comprising processing a crude product or a blend as claimed in claim 25.

27. The method as claimed in claim 26, wherein the processing comprises distilling the

crude product or the blend into one or more distillate fractions.

28.  The method as claimed in claims 26 or 27, wherein the processing comprises

hydrotreating.
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