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WD 2005/ 066303 PCT/ US2004/ 042121 1 SYSTEMS, METHODS,

AND CATALYSTS FOR PRODUCI NG A CRUDE PRODUCT 5 FIELD
WOROUF{QE60ANENTI ON The present invention generaIPWIUS2004lo42121

rel ates to systens, nethods, and catal ysts for

treatl ng crude feed, and to conpositions that can be

$W$t%ﬁ9ﬁ%éﬁiﬁﬁmﬁﬁﬁﬁﬂéa BB PsENE A crupE

herein relate to 10 syst edROPIGEds, and catal ysts
for conversion of a crude feed to a total product,

rd oduct includes a crude product

L (ﬂﬁure at 25 C and 0.101 MPa and

has Dhepresentinvenio:0p&ietilBsrelaktatio 8ygerhd) @ﬂ@ﬁ&isr Ex‘ldact,dtéﬁ?sts for
t he %spectlve property of the crud
“ﬁ%@%ﬂ l}ﬁ% eed and regompasitiony thes cay bﬁjE@dthtHSh@mch Spstems,

t t d
b et M T T E
syabmsgmeﬂmdaa ahd oatalysfsdfoi d:dlivbﬁiim STaRrSR RN a toAPROMEH wherein

Di sadvant aged crud

mﬁﬁi}‘ﬁmﬁ%‘?‘{‘}g AR grelgiscr Udesléhé iswdtqued)mmm%tasm andd. 101 MPa
m%@ﬁgig?/%%?ggrg :}H %&g%éﬂi\%-\n&% }:heﬂflgcﬁ pﬁl v eeil{g%ﬁ% %ﬁPeFRKF prperty of the

ridgfeebnt ri bute to corrosion of netal conponents during

ﬁSI ng of the disadvant aged
conmponents from

di sa:ciuaésttaﬂ%vebh@slsm unshitd
neutr al | zing acidic cg%yponent Sé%ﬁpﬁﬁ@%&gﬁé tallow the crudes to
be geenomigally tyansp@tw} 05 progessed bsing nonventiana fmﬂinés?ax@&;@ﬂmmonly
S 0N € gent and/or processing
mfg%ﬁ(?%oarr%n?%raaﬁ' cg'fd g,Orrosn on-resi stant netal often

i nv @isedvanthgh dridedthay MERAS BcidR AR nbMY Tat ES&PHES 1&he total
orrqQsign-resi stant nmetal in existi ng equi pne
aci]uber (AN Siof dhe crudifend Diksdveaged ciurtts vith asiativahyigh TAN
bi t t
mﬁg@gﬁtggggg%?% g? Hle%fl é&?eﬁl O(ﬂﬁglgn l{a'qépoghﬂl poT Sg Btgd/or pracessing of
theplisaduaraged cofidesh Reﬂioﬁrﬁbbﬂﬂicﬁ@&ﬁnﬁdﬂéﬁﬁ%om ERBdiet d crudes may

sion.inhibitors mpy negatively affect equip
m"ﬁg"&fgf 1c3{ly newtralizing acidig eempensatsovith Meriopsdiasesy Adtemately,

corfSsRRSStaRt ASARSHaY BQ{I&e]HI]? F@%#?}?% 1}3;% 53 Vag.w %rocessmg .

crudes often contain re
eqmmmtu dhe Sseof mrghlonl-lesseﬂaat métal @B&rﬁﬂﬁoﬂv@sﬂﬂ ghificAf expense, and
and expensive tQq transport and/ of process

f
s‘f“%'&é:eu él&ﬂvgﬂf’% taqtmﬂ'm FEStng paipmenttragjerpt beldsizble.
An@théﬁﬁel@l@@ inkibaH GRRdisRlhay AOURG F@gﬁ%@fé g;‘&é}gssx&f Rhibitors to

exanp ul fur, oxygen,

dlswwgmmd@dxe&m transporting aer pg%egssi?% ofthe éhs'iavﬂﬂé!@d%ﬁldes
Th%%%?%é@a%ﬁ& E%Bﬂ%rscr%ta? nXgath er\Q%ect equipment used to process the crudes

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

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

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

have an adverse effect on catalysts.
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Di sadvant aged crudes may i nclude relatively high
anounts of netal contam nants, for exanple, nickel,
WQ WA and/or iron. During processing of sBERUS2004/042121

crud ' n f .
cont npRped sEbi Bl BRThde AR TRIPINT oPmeliFbBhtaminats,
fo€ akahpls] nickel ] vanhdieny ehd/or dbainBufihg pReshigndfiath crided) metal
deposits nmay cause a decline in the 5 activity of the
copgrmpipgs andrpkeomRErns PRINgHA cotamints: map Aepasitainyasyurface of the
n ..
ook B G 08 yoft IoHog of Bctalifot " Sulll RFRSH 8y oflse. decline i the

activity ofiftelcatalwst.acti vity of a catal yst contam nated

wthepre o tomeratucs sed dung rogenersiion
o o B ) M b Pty B leBerad I LA LA b 0 oty
concininatéf eith @kanHligh tengersturey uscl dusing vepenaion may also dimisish
. tals In tal s S 0T organi c aclas are
(55 SRt Pl ARALE S AR IERHd0 SHERERRE or o by
COnVSiihd OfleeBLARBSHAY ind e FHAh St 4R B RO o

aci d washi ng. Processés are often encountered I n
example; walcomg [pofmssiumsadoOrshdinmye Metals immetai sdlts of Srgmaict &ids are

N L -

deSXtiRE BAd/oSatid d/ashiff. t he catal yst, netals in netal
salts of organic acids may ;. deposit preferentially

i n \Ryocesses arerofSembencoun ingbyemtipnalipredesses when metals in metal

articul.arly at the of .t cat al yst _bed. The. .
saffS5F i it e frffent b Rpigpt o SRRl aA0 yaBifti WFih typicatly
‘ ‘degaéit Bead the xteraslisurfacd 6fthe datalylte nie@ils B méthlsali@ bPbigahic acids may -
- bed generally resutts in an increase in pressure drop

deposit prefuepriialliidn peid velmeshetweanccetalyst pyrtislesgpartiularly at the top of

"thé€ Qétﬁh'&s&edp q%e AR B ontalr ?ﬁﬂ,,@}? g(gjaeéiail'n@lmeﬂ]% %nsiﬁéttdfsaﬂg of

jorgani c aci ds. nay cause rapid ation
‘orgaiahgidd, st thoitsmdf/the icalgbat bedugbmsraliyyresuits inigeinoregsaingpressure drop - -

. OX n cqonpqunds. _Treatnent facjlities that process .
g Ehp- e A A P < STrSEVel PIPEdhe 6991981 Pl M eRpves; thg metals in metal
sait@é%&rg&ﬂ@%dghﬁ tg‘%%ﬁ%ﬁ?‘%ﬁiﬁ“%ﬁﬁﬂgfm fs.di sadvant aged

crude nmay encou uri'ng processing. 25
O g dvisadvaniagehcmdesunay itsludstoeganheaxygdn dompognds. Treatment

ralBTRal et Aised anfess: Sen Sith aR s Bben SORRRASE fidsrsh P 002 grams
ofg@hg &% gra Bf Qisadvafiaged mﬁgﬁﬁywc&ﬂ&%&mgaﬁ@dmem&

f are difficult torenove fromthe treated crude =
Organit oxy granycostpounds vdsn haated dwang precessingt may formyhigher oxidation

oo RS LRRIse RP Sty 56 Kimr R R kR ghgls andior
aciRfberedBy ddHtRaDTRAIRSEs) thh are difiABES $éri@veiorh YiY ©&€ crude
defi ci ent hydrocarbons, consistent quantities of

anf/{og sy catrogepeniaminaterapipment guringiprogessipgrand cansgmlygging in

rat.ed fragnents resulting from cracking
tra%?@o%&gﬁg@ilﬁgsre produced. Hydrogenati on during

pr ogBissdvastag¥dérablesiniy hatude hiyiwopby @efidifie hy@®eadbne "When
active hydrogenation catal yst, may, be needed to
progessing of urskeganrdetisient hydypearbansocansisienbgyeanbitigpal hydrogen

geg&yly%e%%/ Y %ﬁ&@d} 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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fromform ng coke. Hydrogen is costly to produce

and/or costly to transport to treatnent facilities.
W0i2005(066398 aged crudes al so tend to exhibit i nsPEETUS2004/042121

during processing in cqnventional facilities. Crude
fropnEprmme Goks- Hydtngen és sy k9 Profugsapdlorso i trigsPQ 1 reatment
fack %onents 5 during processing and/or formation of

undesirabl e by-products (for exanple, hydrogen =

sul Diiskelyantageelcrudesdlsoaetabio exhibii insthbiliGodwng proersfing in

ST e o O s
durgfﬁ%g}é%ﬁﬁ 4o/t SREIHRE 0P LB@LsirBbIe RO rb&sctd (o éilémple, hydrogen

ant aged crude. For exanpl e, “conventi ona
sulfidecestse and farbon Hmglde).he ability to 10 significantly

reduyce TAN in a di sadvant d cr.ude ile t .t .
{§ mongsitiprel e ongy laghape P @ sbihee"s st iopfina

dis8fdvaeided cude BRBEALS sighifichntdSclabinglotidr ies in the
contam nants) in the dirsadvantaged crude.

ome .
dispdentaged snider Fonprapyle,gonventiguall nrogesegs afiendack; the pbility to

sighiignty feebee SR P SRR LR Pl BB shfhe e puly ¥hanging
by @i FeSitPdth A e theWoRRME bf @Ftair/cthptheflis|(siRhtas shifeoranictal .

general ly increases costs ,of treating disadvantaged
contamittants) tethe dlisadwantaged sTuke. di | uent and/ or i ncreased

cos t o _handl ) ' v.ani: iti
ai T Some o el i priad B ARl GET bride tEthge bk b Aot o
disailvanddded RAudes RLloa@s the steifitl fetosnodf comgionents dentributing to the
_Patent Nos. 6,547,957 to Sudhakar et al.; 6,277,269 ito .
disgyantaged properties. Q‘@Idglg(y@glegt@ owgvery gengrally incrpases tosts:of treating
g P8 0l B o e
dishdeenitiged etudes.. Addition 5f 8Hdend 84 a tisadiantiged etudamay, in some

.descripe variqus pr.ocesse systens, and catal ysts for

SItpate Wﬁs%srtaﬂé?.(’fﬁé"ﬁpgéesses, systenms, and ‘
cat qF ¥Sperd ! 688195t fiemaka3t 8N 6271D0E M eydraMel.;
limted applicabilit because of nan

of the
6 063366t Sramplect AbrfIHI0 toficardensval s $814.030arBcarden et al ;

R e et Pl LTS © Tty SOUF SR AR S Tooskan etl,
deb@ideRBfYus FobRsaNB steis] akd @tﬂrﬂk i proc2ssing ciudes iieoproeesses,
tendency to consune relatively |arge anounts

fo ..
sysicras.egd satglystsidgseribed imhese patenthdowgNere #edbpiied applicability
: . . N . te of
befREEf by of B tusliichinBtips sk HAanRLT B 00
or gankaa) divadvantaged@idesqrieraily hawt widesicatiapiopenties (for example,

RN FiEh A ieodmiss i e e S ep e & tondency o
co mere&&i%gggte alrBufiQdY ﬁ%géﬂuﬂﬂﬁgfb;aﬂﬁéﬁéﬁt OBRr GidsRible

reatnent ties, InNg |1 asea corrosion,

prétesiadadddertaivylythigh dmounts ofeslesipdhlggimppneatsdfarexample,
i.ncr eased 111 ge qf hydro uring ., treat

t. T
residigs grepgical 32 ‘@H}dfhe&fﬁ?ﬁto‘@gg?f j DA TR nF“fl e g‘r“t?rof
orbATRY Y& aﬁé’/éé @rg?nsxg 9% Ay ogﬁ@gpSn&?}%@b%‘ﬁEﬁeﬁa ko cause problems

onversron o tage rudes i nto crude products
in whrivienBoNADANGD A BEAE)/ dREieatitd 0 Gabilitikd | deluding increased corrosion,

decreased catalyst life, process plugging, and/or increased usage of hydrogen during

treatment. Thus, there is a significant economic and technical need for improyed systerns,

methods, and/or catalysts for conversion of disadvantaged crudes into crude products with
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nore desirable properties. There is also a significant
econom ¢ and technical need for systens, nethods,
WaRASH66303t al ysts t hat can change sel ect ed pr oREITUS2604/042121

ot SRR o o ol bt o
¥iHots, bl ok wayﬁs@ﬁt%aﬁ BNRIRE iset8ted 9&%&&@% hdisaéivantaged

eneraI 'y relate to ystens, nethods and cat al ysts for

: cré@ﬁhWbﬂ% prliy selectively ghpélgmeftthftrd)rapqrb@%m the digadvwantaged crude.

Sﬁm%ﬁﬁmﬁ‘ﬁ%it and, in sone enbodinents,

nti ons descri bed herein also

genehathtions deftiibed BereGorenesilllyirelate tb Re§teaRetR6deind catalysts for
conbj nat| ons_of conponents therein. Such conpositions

coayersionof gsrudedeed inya total mepduskcamprisioga amde pradvstend, in some
rﬁiﬁﬁgﬂx %ogegoﬁﬁ&sa%lg g-ép eld'x'vgt%ft%hts'dggcr%reﬁ \ﬁ'efje%? algo ggﬁ Pﬁﬂr relate to

rodiicing~a cru Conpr I st ng

compnsilmns ﬂ?ehlaw ﬁhdvebctwnbiﬂ%ﬁms ef ﬁ@hpdm@tﬁh&aam rsnéh @empositions can
tqQta rodyct .that I nc es t e crude pro uct,
gDy pang the aa@met@dadpwbp hegesn. ur e at 25 C

and fhefiedtih dxo‘tla ShBa 0f Bbd1PME AL AT A Bl, Bhmprising:

| ea east one cata
coptacting 8 cale deed witlo uhé anmuiet datady stetdi prodyreragotil pmduetrthatnncludes

90 AL 180 A witheat | east 15 609
th (A7 Brodubh HhaEHD e Cplecrodupt i3 AL G Sughrpat 23 °C and 0.101 MPa,

- théll bﬁﬁié T&Htﬂa%‘l thaYAﬂgnf%t Hﬁéﬁ) i8¢ Rhst offe o it ABiftOfaving a pore

t he nedi an pore di aneter, wherein pore- size
siz¢i distribution with A gneséanduire disimetst in B yan8 ThovE0 ot 18028 vith at least

R MW, S T I

v o withig 46 TAI8Ethe aedi iathefedNvhéreSpors!Sik€ BistritRfioR Ys HABMrmined

20

25

30

Met hod D664. 20 The invention al so provides a nethod

byoh SV athiod 42881 anskcopiretiingcontaeting ¢aniditipns seehnthaicthe smde

g A A5 P APE T b g Rt

devdmmireid byt ASTII Meto@Dwddct is a liquid mixture at 25 C
and 101 MPa,  the ¢rude feed _having a TAN of  at
| eastbegnvention ajsg peqvi F'EIPE 8 E‘éldHF% rpduck, ‘}98?136131118

{
ooy 1546 HaA Bl e AL A0, 8 A o o
the bmdeptodbytswhbmm the ctude produet i azliquid stixtute ati26T Crandi mml MPa,

thFrag BT kR uing 5 TAN ST ot k003, AL 1008 Guh oF e rabGithavibie & pore size

distAbiRibnakBila aRdRl fobd didfetdP by AW ID A0'as TbtéiHingd by ASTM Method

t hereof; and controlling contactin condi tions such
D4283; andithe catalyst hawinguthe porasize diinbutiorshavings perogemaif catalyst, from

o R 4SSy B e P S5 S s

- calttlafedths Ofeighit O widlytidleAus! SI0RIMRireS oo fCaRIYohbINE contacting

contacting a crude feed with one or nore catal ySts to
comlbqnﬁc%wh thel crpdeoproduct finse TAMN pfatasost 9% afrthmEAN of the crude

yuct rein the c [iquid mxture
_ | W srei F&%‘Sﬁ B2 B‘i"ew&e& H¥ %@W%‘%ﬁ?%@agﬁaw ng a TAN of
at  ITheshvedtion aR6 pRSlidSs A &HoPYf ﬁﬁ&ﬁ&]ﬁ@ﬁﬂmd%tprécﬁﬂﬁtcoﬂl?ﬁsmg
of the catalysts having a pore size distribution w

coptaphing nerugofeed gvitnnedar nufre gatalystsde prgigesa total py@luct that includes

thef R Sr%ﬁgg?’wﬁge[ n'1Ré 01%1{3 %140%1:1[1 f’L 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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as determ ned by ASTM Met hod D4282, and the catal yst

havi n‘}%éi he pore size distribution conprising one or
WRFIES/P66303| s from Col unmm 6 of the Periodi c TablRCT/B%2804/042121

53R ST Y OO S B o,
cemptising baegr more metblsrib)m ﬁhﬂmm 6 0 tire RefiotiveTabld) @ne by dfore

odu as a TAN of g% of the TAN of the
%Fé‘ gne QiHBPEs e rﬁrqng @31% &t thekegiogie Tablavior mixtures
ﬂﬂ?éo‘if%d do864Hing '&%nhﬂﬂ%]&dnﬁﬁlo% SRHREVhE BRaR Ip?%cidlaggasgé TAN of at

produci ng a crude pro conprising: con
mosi Y% pEthe ThN(of dreecrode feed, evieatial TN $s 4sdeperainteibpASTM Method
&ﬁ al product that includes the crude product,

Tein the crude product is a liquid mxture at 25 C

and d
10 9 T RSB s Ok B g
consapting @reeudst feedh mthama oy B1oge cmivsts terodie) 2 ot pesdukdihet includes

e e bRt R b e B mie a2 S a0 0401 Mpe,

th budeeed dishivin, TANI&' t!b" t'UB(tagrdgﬁnh
or m)re met algs fromaCoaﬁnn 10 of the Per| OW %3%4’mdat

legst @ne pf the catabystanomptises (a)ome opmare nEtafl&ﬁ'amsC{folumlm 6 of the Periodic

dic 15 Tabl tures
ARG A8 oot odfodath b rapon Bl o Bl ot Peodic
Tatil¢, ak ntictubestthireoSahdi(5) obe BEidbe m&ta!ﬂi-@lnf@lﬂﬁnflb%ﬂ“tﬂe Periodic
-10; and control [ n contacting conditions such that

Table, 0p¢ oot eRMRIUNAS of enetonnere matalsfom Gobuur 1 oEthe Ratiodic

TR B RS T oo RS ol it Fp G 0 el ot

" Cajtimpréonietal i lsgn a rangedieonpi ol 10; andconRoiliag @6 conditions such that

feed with ope or nore catal ysts to

tof P06 Biodil s T Lo 8496 PFibe Judd of fivemedafed. wherein TAN

is BY @dbigdine %W%ﬂﬁéﬁ product is a liquid mxture
at 25 C and 0. 101 MPa, t crude feed having a TAN of

at |thednvantion alpogrovidesamethod nﬁpmduahg layeside product, compnsmg
first cata first cataly
cofiSRiL £l i lintone dr o Bablahp proditoipkartic that inoludes
thderfe pRHasEs whbreirDihe cﬁﬁe%@cﬂﬁtﬂk@l& M&Q gﬁan Q10,101 MPa,
onpounds on

t he Perlodlc Tabl e, one or nore 25 c e or
the e feed Apwing adrAN OF aiinast 05 andithepme mthoa:e Tatidllyets comprising: (a)

a ffr?tj cfa;ﬁg\?stt etﬂe ggsé ﬁ%ﬁfgg{%ﬁ% nthJ{gmso frst ¢ 1 X i‘gpg{n Sf@ﬁi ?RJO 06

grqmsr ofybrnoahoranetal foa Golisin 6 8f ﬂa!e%ﬁbdﬁ 19810 bﬁ@& Rbre

one the Periodic

re netals from Col um
COWHBW“E{S Oggﬁe By mﬁffr@e@bm Rebmat 6 Gﬁéledfenndmél" ablst, ghlsulated as -
b] e | at
el 0T RN fs e ol S5 B el v S AR gt bving,
pemammﬂsmnmgtamqm leastr0505 graths o dneld?endie wital® FOHColumn 6 of
theg? 810\',[@5 of at nobst 90% of the TAN of the crude
&L l% PRe nmorecompoyaieefansas myre xgtals fremHGelumn 6 of the
PelfRf4 TatB ol Y284 hsoﬂelgh rﬁét?lv bpx%fxtﬁre%g}ege%daqogupp%

COITpOSI tI on, conpris one oOr
coradtmgreonditibng sueh Feat rtlmhrudeTlﬁbH@ct has'e TAN 6P4En6? IPR UFdRe TAN of

the PRceed) mcin FARCLS 2 eieEpined AT Mgibed Dieder  al 5

VO 200RNeRR s Frbvidee Q88404 b atbosition, 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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having a theta alum na content of at |east 0.1 grans
of theta alum na per gram of support material, as
weerEYletWad by x-ray diffraction; and wherei n tR€E/US2004/042121

hs@ha! DRl [ hSit L [ .t h- ian
porgal I amet er oé a% t?{g@;@?? é{%éf%@é@#ﬂi@ﬁ%%?wpmn
niviedrindchs éRHAined by xeray aiffatiion) and WheriotHedatalgst bad fpoelsize
co%iti, n, conprising: (a).one or re _metals from
dishikution avitra prdiapppreglipmeter of at leash23Q,A, andeteraungsbonasST™M
wg 49> more metals from Colum 6 of the Periodic

atllg) e, or mxtures thereof; (b) a support materi al

o P T s
A R A i}?fr'ﬁq/l’a%ﬁ? Xelzlmﬁg%_a ARPTRARBPYRdsigf one or more
R CT S e TN

di_?;gribﬁlﬁﬁn With HthEdial Bb:3| dlarh &t 0G0 1448 Fo RS ast(;éﬁenggléfgéy ASTM

ble, one or nore netals from Col'um 6 of t
Meghadd#282Tabl e, one or nore conmpounds of one or nore

o xt e o BRRoRCA Progidet a eelilyst dommns tion TRBrLs (& one or more
michdd ford | QoA 5 & MeSPdriodic Tale, dhe bf Aivke Sort £ 8e or more

theta al um na _per gram of support material, as
mgtalsdyrom Columy 5yof the Pesiottia Fable, one onmérevmetads fiomiGolumn 6 of the

T3k o e Py o e

© - vPexistid Thalilé) ot nidRE3. thelBof] IS d stipport niferill haviRg & Yhe¥®luina content .

2

=]

25

30

hod of producing a catalyst, conprising: conbinin
"OI{Ei@ﬁ‘p%fﬂfam& 0 thea alyming per giamof supnort waterial, as determined by x-ray

e o 3 SRR o
digmetor dHatriepst230 Ay amdetermimeelttnl ASTVDMeaiduas3. of t he

T B Ao O o P
combihivp @ SupptRf KRth ond 8Ainotd éthiste f&ﬁr% rl&ﬁig@rﬁ?ﬂfﬂgﬁ!@% erein the

support/netal mxture at a tenpera
suppors pemprisesitheie alhmina andibyesor, moeanf ehametals contprisingt oneas more

w3t Pafild’s e P4 il o foRoud ipne o more
méMBFdm THRuY 6fthe PRriddie TableQY! MBSuRs MRkt treating the theta

produci ng a catal yst, conprising: conbining a support
alyning suproTémetshmixtietal pdemperatranizat Seappd0 9Grand forming the

' . r el rt. conprises theta ..
calfih hreit O Bl B B SRR BRI B i e dipmoter of o
least 23MApaydetahtindd WA STMNRHdTI428De Peri odi ¢ Tabl e,

one Qr .nore conpounds of one or nore netals from

Col U 1Bvestion plso peqvidasiacuathed ef producing agatalyst kempusing:

. ; ' tLetal . oxt .
ol S35 60 50 AT PR LA A e
supiforPEiihpri3es BRth dPEhinaSai0ste®d 2dotd 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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“cryge fge

catal yst, wherein the catal yst has a pore size
distribution with a nedian pore dianeter of at |east
WO2005/0663 det er mi ned by ASTM Met hod D4282. Th&CT/US2004/042121

oA RIS Sl bk itnte Boh HRSi¥RIOR Mol Bl et of a
least 23014, as dbmintinied by ASTMMethod D8RI product t hat

includes 5 the crude, product, wherein the crude .
pr od B¢ Invention alsppigvides aupethag ofgoducings erude pradigt, comprising:

f ' .
clifitiig hefita 184 Rt Bnd ofiofdhe Blalh 8254 o fYord BREMmoRRRinctudes
the crelipaoduet vehesiéia is eradeprodirct!ie 8 ituili8hixfire 8625 °C and 0.101 MPa,

determ ned by ASTM Method D4282, and the catal yst
mﬁ&ﬁ@?gﬂeﬁﬁ@"a‘é 2 LaMNof afilegst 9By atileast ensipfrthe patalysts baving a pore size
HREE R wih Ain Ot Bore Tt Rt (40 A Wit o ST
Method Di2i83] andfthe oatalystivaving thé poressideatisteibittonlcophisigy theta alumina -

ok Fwe e %ﬁmiéﬁm%°£$é§%¥%ﬁ%aé%§ﬁ1%‘§£e%%m@pmaounds of
¥t ndh il ORICIA of e PEHOHIE ThEIE or ELES theldd oo
coptrollingesntacting mwf{ns puciithet ﬂlg calfde Ipmthlcd ! phaxwtt AN of at most 90% of
. (A u ee e _Qor_ nore
TR b8 et St TAN 48 Sereriaed hy AN afuod Péss.
pr odrteSinferitidhalsolfr@AEs a tkdlodiof ﬁ}d&ﬂﬁﬁgtagﬁ\uifé q%i-?guct, comprising:

product, wherein the crude product is
copfagting @ cawde fepdgvidinanoriporevRtalysttin the préserice efia hydiogen source to

e Sl o5l S 5 AR B T Bk i

-« liguidihéxtufee ds °@radd 81101 VP4, thOerudé fdei Ratimpdl VANDIAAILARD. 3, the

a porde si,ze distribution with a nmedian pore dianeter

having amexygen gontgeh afatleastd). 9301 Asmns REoxiaen Peogam of crude
fea ISP DRE BEE oY R E0 SL 3ol YR S g pore
o o ey o e s A @t ling
coRpe o PR SoTAR Sk s RSS2 5h, {3l S
90VA6F the TABESS the BhiR el aﬁ&‘ﬁaol‘gﬁ%%ga donfedht 8%@%@%@% dhtaining

as determ ned by ASTM Met 4, an
compovndsguclethat the drusle pa@itvdk Mt dnoakygais Bont@it of hembbsn99%% obthe

xRt b 58 oBi et o T BRLS oR Biriond B M Mghtpod Do,

ané 8k dey Tbhitehis BE AeteRindd b9 WNTNMISRG] E$Mt i ncl udes

. the_crude product, wherein the crude product is a
| i quihe invention alseproyiles aanetha] afyrodaring a tiude pradhiet, temgrising:

colifiih Gudd B i one B Hiord 805, Bogub ™ el Biodiior afinctudes
theQr@dlprgddcipwiidreinAhe cRtie PRIACHTS b Hofid kireat #PCEn@0.101 MPa,

the, 30 Periodic Table, one or nore conpounds of one or

thepgpde feed having & JdINOof atdenst0.d5 andnas leastenentithe Tattlysts having, per
' al . or. mxt.ures er eof :

iR b ek BB el T Oric e gl B CORER of the

Petiodie/ Tablbusielor nsdreeemplmigiof ¥né br RoRABERAR!idH CORREn & Of the

over 10 h"1, and the crude product has a TAN of at
Perigslic Tehlopalcviated asanpight afinestel; oriaiitunes theraaficandi aontrallings

co@%{;ﬂ%&%@?@?g El‘ﬁé?g WolRt ﬁb%ﬁy?%gc%- veloch§if gocgrlltggt?n?’goz%ne is over
10 b, and the crude product has a TAN of at most 90% of the TAN of the crude feed,
wherein TAN is as determined by ASTM Method D664.
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. separRtloi bf he \Chil fBedTdNirf contachRS tliqt%ﬂgn&&# dMece \T{i\%\k

The invention al so provides a nethod of producing a
crude product, conprising: contacting a crude feed
WQRI20e5/466W30r nore catal ysts in the presence of BCT/US2004/042121

hydr ; t. tha i
e THE TvBRSE 150 Broviled s fiétnl b Bl ihe it fian pruct omprising:
cordacting|ai aqudedfead withroneat nitfre CatalystsGn Hlprédehce dHEhydrbEk source to

TAN of the 5 crude fee

f eed havi [ t | t. 0.1
piRgye,fofpl axcist thabinclides the Ride rraductowhpin the eude prsrduct is a
11§Lﬁafna&ktu@@£t B RGN 0. $ U, hESThdeF0Ch %gﬁkﬁ’@%{ﬂast 0.1, the

e catal ysts conprising one or nore
c1gd¢ rerd heviog atsnbfur Rertéroif at [Ead 00000 pearns of i fer permavnderude

1R ot st Pt GRS O BTl Columep 6 o the
P& TAKIE Dng ¢ thdr é(?mFS{E{/ 08 oné BB th ls (ﬁfg‘g C‘rﬁzﬁit#%? 6 of the

feed uptakes nolecul a rogen at a se
PeriniicoTablgy s suixtidesstbersofh and nomtfollig cantadingiconditiong sueh that, during

oG RRE, thF Penge Fokd ke mloch b B arpen ot & falested gtedo inhibit phase
iﬁf intotﬁg Or more

crude feed, and the crude produc aving-a sulfu
contpetig gonss isouer 10ds othetamede proddalhaviogadiAN of at lnest@0Mlef the

i T i d ] db STM Me
TASS w0 B0 B0 BRI GHRRSE R nARERM G 0% o
subfiet bantlerDoR e cride fEBE, WiRFEIRTT A0 iPdsSitRARYEdIRSA STREMRRA D664,

f producing a crude product, conprising: “contacting
ang sulfieronfest s awdetrrmineddy ABTM Mathat 34299 n { he

Fot arear iR B3 FoUReTH HeRRA b oo i ot oofiyisng:

© contacting a dede feedrwithiote drsméireldathlysts ifithé preserdt o B g%e%ﬁéjh%dmgem

1 MPa; and confrolling contacting conditions suc
g’éalﬁ’é‘@{!{ct that uRlpdenibe seude nipdust.axhersin thgyermde

i @i J2Aicbi hase se ' . of .

R S A R i

suglr that *@g grtuie rfetdy during an‘t&dutptaigs h?rd:mgdle gtpi;] smg]h@?d, rate to inhibit
.N0.cacontacting a crude feed with hydrogen in
ph%%%ﬁg@ﬁ%fethswge%lr&%gé’%@?’al ysts to produce a
t ot athe Bfiveati6h alsb provida! ’ oBising:
i o0 i Al g

the, crude product is a liquid

copfagiing arade foed vabrhvdeegenriy thagpresents oforecrdiere catalystseb produce
. [ tacted with hyd {

i e e L L Y AAEER

miktpe A@SQgaidak B0 ICRIPA; tah Bonﬁ'dlﬁn% Etirﬁictﬂé@bﬁ&ﬁﬂnéiﬁcﬁ Kt the crude

eegondi tion bejng different from second hydrogen ,_
f At satactechwith pgdrogemat aBxst hydregaparptalist caldition and ¢heiat 8 second

P, ST SR Gk i e

secdad hpdregerguiakeocundition, antna hgdegenupakPnARE it 85dRken uptake
t(ﬁe cyude &; oduct change by at nost 30 90%relativeé to
condition; is cpmizeled o aphibiy P- T3 aprs fepdtotaliprodust mixtyes from

dedr€Rfhg bEIGW 1 BY &Y 6%&1&@1‘3 tp%}%\fﬁ&eo%tﬁe AN §%ﬁ§‘f§ ccthlml]\%e by at most

produci ng a crude product’, “conprising:
90%reldtivé waltle vispirtivaene br morepropéticy of the afuda fédd, St

te rature fqllowed by contacting at a second .
te gﬁg‘? IvERtion alsqiprawides 2 methndaf nsediiging 2 emde productugheaprising:

cottiting A ¢Hiie fREPANUEG ' w 'S}

I q_lIJl gg m xture at B&%MCE%E %@gﬁs a, %%én%%#ﬁ&grg f@ll%d by
conpiBE 066 SBBNPETdER0RA6 PARNIRd 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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feed having a TAN of at |east 0.3; and controlling
contacting conditions such that the first contacting
WO 66303re is at | east 30 C Il ower than the sd€Fds2004/042121

e SRRl e SO S B T e
c%%%ging 5% hife 5ANdast TS CIRMRE MaRQRe SitonPIdidkingQenperature, and

e invention al so Brovi des a net hod of

thercoatleciraducs has a déNvelbat meest 99%rrplative pagthe Tddw obitheicneiedfeed,

wBER TARER o¥ b ered L ATIRE MGHRI BBER. 0 Dacr -
wher gh8irvastis slse Emméy @mdtBodoft prédicing'd ¥fudé Prodiuck Soraprising:

and 0.101 MPa, the crude feed having a TAN of at _
contepsing @ gude fred withdwe Peawreeatalxgs fo piednes a sl peostuctihat includes

sule i dp; Hpezdinthd Ragprot W b Rl ALAR B2 IC s 0 g0t Mpe,
the eeuder feeDhavim@es TAN 6f ANe4sDD.8he Cnfe fedichavaid Délilfur content of at

Tabl e, one or nmpre conpounds of one or nore netals

least O-R06d z5ems of Bifur per gram; of gredetfaed, and at lepst eneipfthe catalysts

) , ) L one

o il oS InGR IRl HOPCERAAELH B9 PERRRL TaBR o3¢ Giluore

cdnppouhAdNoDbnd dranereunkstalk Eoech Calughr 6 6f the Pedodic qable] omixtares
sul fur .content of 70- 130% of the sulfur content o

theyeot, and gankreling coptasting Fondyions such thatithe mlﬁ%aroéyctA@;mTAN of at

T D T

13086 bfthechifjor cutenit nfjthe crudedfeedywimnin TAM ixmsidstengined by ASTM
VR oS b o bt Bl SN B, ©
Cr UdEhPHREMn alm%ei'ﬁs-anﬁﬁdd%m&fc&%%maépﬁdh&%ngpﬁsmg:

m xture at 25 C and 0.101 MPa, "the crude feed havin
comtapnng efcrude feeshwith Ond or-mre eatalpieds fogprddiea\ai total produeeti thatdncludes

ontent of at. 20 east 0. La af, r.esidu r
to§ UGB Rt Kpereln i idecprofn) 4 Bl iRt MR L RLanl C1B1 mpe,
the ergdeifedd 1ghvitipes DANGH 28 16388 (B Sthé Eide ERldWAYing aGksililecontent of at
Peri odic Tabl e, one or nore conpounds of one or nore

leagt Ol grams ok resislug per graps ofiogadefeed.@ad at leastione of the catalysts

ooigitahe dr 5 Sl ASRCCOER $£1e PORAE THEIE, ong o5 morp
comnn@EH e drinsord ANtads frolmeColumaies dfahelPeriditic Tabldcor mixtures

roguct has resi due content of_ 70 25 130% of the
thirgef: a6¢ cewFrlEng cotacting conditiens wich fhas e AR IPAuct Apg # JAN of at

o Bl e T AR g A3 8L £ B cpptent of 70
13084 efth oesiduesontenbof e srude fidyanl wherpindlUiNiisgs determined by
T X D
1 | - e . . .
1 PR 06l g s s

coptagting # enule feod with ancToNnofe catalystatotpraiube atdtel produte that includes
east. 0.1

feed havjn VGEO.content of at | I f
e F5 81Oy herer e g dindhics e i Td RS af a0 9101 MPa,
thé Srudle YsedhaGRIgRI T AN aPREst A 1, TR Guileteal Radih @ VRO ¢BRteht of at
of the Periodic Table, one or nore conpounds of one

least Ohegramsref ¥IGO pergrartol amde Geedf andat 1étst oo fahd eddblysts or

m xtures thereof: .and trolli ont.acti.n
cofisRisTHE 3R ST Bipes Tehels TORE RS 9 Mk OO Labler PR OB mosg
cofhppEhds¥ITne 06 3d3: Metl P CHIMAR %% the Periodic Table, or mixtures
thereof; and controlling contacting conditions such that the crude product has a TAN of at

-
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nost 90% of the TAN of the crude feed, the crude
product has a VA& content of 70-130% of the VGO
WOeH$6303f t he crude feed, and wherei n VGO comCIMS208:4/042121

méqigﬁ%% da b%[ﬁbeASTMfﬁl\ér%t B’F Bﬁédgctglaai Sf'cgcs tgg&gm of 70-130%
f PGP btlon D BYAAAH foB) ald iRl VR cblibh 98P AREmIRE by

'ysts to produce a total product that includes
AST Methdd [pi30@uct, wherein the crude product is a
liqujd . mxture at 25 C and.0.,1 hecru
e TR GHSCLRrOT g I 9d oR App g ng A SRR, Safprising:
coﬁ?a%ﬁﬁ%/ gtfde ?eé&#’&lﬁ‘l'l Bﬁ@&ﬁnoﬁ%ata%@ﬂo;ﬁr%c@ aHRPHotuM thdt includes

one nmore netals from Columm 6 of the Periodic
thd eitnlde produnt wheraim the coudeypwodings isof ligrd mixtuppatd5fét andd. 101 MPa,

f Lym. 6 i od] | i
tht e drec Eging o bt at e apd AFlsfi ot of the Rt plpainabe
byt BEmBALR ¥ Slppbit WA rhdi metals AoUSCoREACE650E PeAodib Table,
presence of “Oone or nore sul fur contalnlngnconpounds at

ong or yreNp eomponmsls Ioébm\pﬂame@letalﬁ(ﬁomﬁ?plmm §thedteriadici Taple, or

m PR pRGB8 Brodehee v Gibitn; BERHblng gt by leating the

catalljyse decﬁﬂ%oﬂinstﬁe PreSaicd @F ofe SEhBRGubr BodsthiigtOnbothdiia a

sing: 15 contacting a crude feed with

product, |
ter@p@atwe h@ia r%&t"ﬁl. grd eontipll m&m&a@uag conditions sygly that theprude

e crude
pr%@uckﬂ%stf’T '1*1&5‘%’559@%& ure ‘éllg ggﬁ%&gﬁe }‘%8101 MPa, he
cru dﬁw‘xﬁednhﬁ\aﬂs&@rowmssmmsﬂhb& obproducing asirudeCprodiict,adomprising:
37.8 C (100 F) the crude feed havin eeaégi gravity

coptacting aswéﬁ feed with ene,er merg sataliysts tgpre Koyt that includes
;thg&%ﬁé Br‘dd'&% QhEreh the'thide r}%&ﬁﬁ d lﬁ‘ﬁﬂ% 1@50C a‘h'&‘i‘) 101 MPa; -,
eriodic Ta SO

bl'e, one or re co one or nor

-;..théékudefaldshaffmgm Vimowitynofat déast: msc,%eat B3di °C (180 °E), thn'crude feed

R B T RN 1A ——

méte nifal§ fi@rrptoﬁhmr@ﬁ th® P¥iodi ThhIR, ¥ieSsiaRbrk oot of onc or more

crude feed at 37.8 C, and the crude product having

mgtals f@naGpthm oof thePpaodm dhableher mixtungs theraof; and qon’@rollmg

coReYaiRiiebaiSii B coRe Bttt SRR ARG B g ost s0%

ofﬂﬁTMi @ﬂtﬂ@%ﬁﬁ& fegtbat BT 40)\w0d thedudé 510dREIdVRIRRNAPI gravity
net hod produci ng a crudequroduct conpri sing
of JBriB3a% @ﬂi@e APl geryityrob the arndericohavhsroindhR] aranity 19 8% detegnined by

A@fﬂg%i&?m H]s%ﬁﬁ'anﬂr é%Ué‘i{rw,v ggé‘hetlmgﬁhg@ﬁg As"f‘i\& Métg&fm 69.

erein ure

at %ﬁe@:ﬁiﬁoﬁ alkg grtbval;i’ﬂes a m&ho@ ofipediciag lahﬁldel’pgo@cﬂ;/éblﬂpi'l
at east 0.1 the one or pore cata
coplaRiRg & Fge Ted Wifhgng orgrire catalystpde P&ﬂﬂ’ﬁ%/ R &Wgnroduct that includes

the/ &ﬂ?g?fegghgto%ﬁﬁfn rcfud% %Hgﬁﬂg?l uid ABAE t atﬁgpg gtf]’and 0.101 MPa,

ereor; ona
thevbrede feed hlaeingadi AN @lﬁat lea:saﬂal wisd the@mp or amse catalysts comprsing: at
Col umm 5 nmetal s,, one orf nore conpounds of_ one or  nore
Yy

least pRfRtaB yShepmPESing vanadijmm, Qngior HHie CHBPRYIds of ygnadium, or mixtures

thEE0A%, B ol RS S PO BB the ARG talliRl et BACor more
Calumd é rheteld, onghoe medra cdiipbwrsls af onkedemoren@auminyé rASENS, or

hod 64. .10 WO 2005/ 066303 PCT/ US2004/042121
co}\r/litma%ons ereof; and contro q?ng contacting COl‘ldliL:lJOIlS 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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The invention al so provides a nethod of producing a
crudeqéroduct, conprising: contacting a crude feed
WRI2005/0068030r nore catal ysts to produce a total BSFkERR804/042121

t hat_includes . the crude odu wher ej h r yde
o ety HGE e oS RO Bt bodBik Budd ot Gmprisivg:
coftilting'# ciuidt #:dl Wil oh@8r BorbAitadfstto prédiie aQothl product that includes

generating hydrogen during the contacting;

5 and
the amtle pradupty whereim thei aredecrradict isonkquid axturet 25hE @d QE01 MPa,

d T f .at t,. %, 0f -
aoflstone B30 Moy o e 0 s ecirfi b ofg g b ontacting
an%ﬁﬂ@@llin@@&ﬁactﬂ%@:dnﬂﬁﬁ% ik thatSRe Sudy beteiacEhadat TN ofbt most

produci ng a crude product, conprising:

contacting a
903 ofithe oM ofthercrusdrofood, whskein JA s 2stdstergsAd ASTH Method
D tal product that includes 10 the crude product,
erein the crude product is a liquid mxture at 25 C
and thelifventa aldoiRovidesiemetod of pridaging aloiiNeoprodict] coagirising:
0.1, and at |least one of the catal ysts conprising )
coptaatieg & raude feedowithoneompissaistgo Wﬁi&émﬁﬁa‘ uct that includes
r L : o

LR ShER VAR Doy EE 8 -C ngo.t01 e
th¢ edé fetdhaGingaTDANNS at leastd). 1, and dtiekstlons ofi thEANtabfstsadomprising

nost 90% of the TAN of the crude feed, \M&lerei.n TAN | S, ..
vagadiym, gg o MPTRSOIRPUASH YoRediue, prRIKtIres i, qoprolling
coﬁlaﬁﬁn?&&‘ﬂhﬁj&% st ?ﬁ%ﬂggorﬁgct&?%ﬂ Ddréis Gl 04U ahd the crude

conprrsing: contacting a crude feed with one or nore
prodhica hyssd TANoofiut mehst 80% df theaT ANrafdbreerutit fetedj wheéneideBAN is as

t he, cryde oduct. rein the crude product is a
dqtmeé%ﬁ&é)m%h@ﬁ@and 0.101 MPa, the crude feed

. havifg idveiion roVifaSs mithbd of PFbdaking@aFhdeORBdedht, dofdprising:

catal ysts conprising 20 vanadi um one or nore .
contzepngia daide feadawidhionser wmorerialalysiste produce aftotapproduetithay includes

a S ri,sing..a hydrogen, sous ' i
RS e R B S OB LR PP R e
thé 6ihak Sedttavingar TARVGIRL 1daft®. L rakd at et @ne afi theaatlystd donfi@ising

contacting conditions_  such that the crude product. has

vagadiam, RC OR MASAOTTIYAAY ol Yeaadiam, OF mpHEres f; prayiding 2 gas
LA 5, T 0 s
discticiethat sdondter wohp flowi ofghe crade ferds androatrolingeofieting conditions
o SO L S S 00 G
witrQd4sN ('iessz?.ﬁ%egér%'gl'xéﬁ X5¥heMRinod Ddesand 0. 101 Mpa,

e crud ving, per gramof crude feed, a total
Ni / VItecineantioaralsogirovitled emethod of po@Rcing aamede rroducomprising:
one .of the catal ysts conprisi vanadi um _one or re.
coB b, A BR5 Reod I RRGIPAIRPTe SR 43 (QPEaducA el produed thal nctudes
thi &@%@ gfa@uee%we% tHRRA R r8dRY i B nitkted ét@lét“gpﬁld 0.101 MPa,

median pore dianeter of |least 180 A an
the aride déedihayingpperamamiod coxla déad; o tagaldNid W/ Fetdentent ofat deagid 00002

roduct has total. Ni[V/ Fe.content of at nost 90% of
ErhRe G0 G2 O She ARl Rs Comsing Yanadigh pn® g P pompoinds of
vahdi¥int 6r MRS therdo famddRE Qﬁﬁuﬁﬁﬁcmfﬁ%ﬁMﬂﬁ_ P26l si2b dR&ibution
1T WO 2005/ 066303 PCT/ 1JS2004/ 04212 The 1 nventi on

with 8 megiappiodediametre ofi lrdsiai80pk;ead sonigolling confactingsguditions such
that the crude gr%'duct 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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15

contacting a crude feed wth one or nore catal ysts to
produce a total product that includes the crude
WEr2000/66303wher ei n the crude product is a |iqui PGHTE20944042121

t 2 . and,. .of th t Al . .
cormpAPe YAt AP o e B RE e BB s BRI Bbhprising
cofiaitiglaBrudy febd Wiithtone @8 niddecftaliysts tdproduseietotl @oduct that includes

conprising one or nore alkali netal salts of one or
thegrede rapdiichi wheseindhe cryde peoduskds a lignidamixiee eb2? AC gad 81101 MPa,
_ . Cd : o .
ofTRast Bnpbr R SarglyoFrpBlsHE iy G Bpordcblffiis of anadiom, o

nfieatts titerédd] tk ceaRtfesd cophprisigialel or idra hlkalimetal salts of one or more
al kaline-earth nmetal . in netal salts of organic acids
organigacidgcane oy ne otkalipe-sarth mgtahisalisof pae pr mgre-ereenic erids, or

RS0, 3l itk ISR U D03 h g cpens o

alkali hietal nenid alkadiab{earth netal gia muetalaaltslsf arparit acids bf &d8ast 0/00001
the content of al kali metal, an | kal i ne-earth netal
gamsyandgongralling coptagting eenditigns agcqa that the grude ucthas a total content

ofﬁ%%lﬁn@taf QR4 t@g{aliﬁé-eéjﬂkgﬂfejtﬂ,'ﬁ bR metd @18 b Qfgaglgtag?f%tog at most 90%

IR ne salts organi ¢ acl ds |
ofithe pcTitativif rhiali nidal) 8nd dlkalineraaethtrhetal, Al metapsaitsiofiegganic acids in

oS B e B3l e

onbsdie eids & defdralindd IANSTM Rethod]9i348es  the crude

product; wherein the crude productis a liquid mxture
at 2FhaGanent®niadso prpeides & msthodwf prddueihgaonmpde ptioductpemnprising:

B it 5 She B B B S BRefi mes

- the erutie fpeoduct) 3Hegeif Gettrudeprotihot isd Bguil Mk ed at 297 arkd 0061 MPa,

20

25

30

feed having, per gramof crude feed, a total content
the eruge iend; corrpriaing aneer aare pikaks netal salis of apetoaimors argwsicedcids, one

L i R e
crddesfeed haning pengidm of drade fead ool domemtiof alkiali mMethllBgEalkaline--

S g i ANt e oo
cafal ¢ Bavith r8siZM didMibutfbn vAHPL nfeﬁfag?t%fg (ﬁgzlngf& glsa range from 90 A

di aneter, erein pore size distr I on
tod 80 &, vwithea léngt G060 et thtalin@aB&f pared i tetpone sizedistribution having

a 38 RSkt GrRn 5 & O e Rk el qpiprein ok e isteibution i
asaleledhing b?Q{STMrMEﬁbd D428rBindlcof@bllifg c&tta&[:%%hﬁitﬁﬁé €i&h that
S met al, and

of at np 90% of the content of al kali

the\pide produethasta taial edntent of alkeli atetad sdndsilkalineregeth imetal cindsetal salts

f_1h f o [ tent . of kal,i t al .
o gl St St RS B bl S5 B S ot
méal dfis bSorganid abids 6F tHeEniie ORI MhvRIiR 8shtédk 2 lkalk Metal, and alkaline-
i nvention al so provides a nmethod of producing a crude

d
caph gpiad in ragsalselts pherganig @cids it ascletengingd by ASTVdthail TH 318.

one : lLvst.s to oduce t.ot al oduct . that . .
ot (e P Figf &lsB tids B8 i BrofodiBh RlonBe Fafish. sfforisine
cohfacting 4 Cituidel fedld>with Eneddr rBére Catdigtso pRbHUMPR totall6dith M€ includes

feed having, per gramof crude feed, a total N N Fe
the.gueeprodyet, arhene@hfgne crndgpowinct igradiquid mivdurgtat P& 36 and §el01 MPa,

. e it i1 huti ot
oy U0 A T B e oo
gravhd, landiat legA She 60He @htaliREB HaOin%'a @¢ ditritRebe witha madian pore
WD 2005/ 066303 PCT] US2004/ 042121 the pore size i
diggneteripgangsrom 0y toal 8bhewith ateass F0% afithetotad nnmber efpores in

medi an pore di aneter,
12
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wherein pore size distribution is as determ ned by
ASTM Met hod D4282; and controlling contacting
WOEAapWAs such that the crude product has a tR§ITAUS2004/042121

bl B s A 5 B3 e,
whHELE PG5 dishibufiS] M AVRIeReMiNed H3%A STIEMEthv A T3428D; #ldc@ntrolling

provides a nethod of producing a crude product,

contaeting sonditionscsueh tet the grudeqrodist hassaitoal tNi/ \bie contentonpiaat most

t . r.odu a tatal .product,.t N es .
OB AP eI IeR shus iindrfh ReabhRe vy Vil Aot RER determiined
by ASPMAMEeHUsF708t 25 C and 0.101 MPa, the crude feed

having a total content of alkali netals, and

al kalherigventiontalsoprovides 3 methed #f pr@lugimigtascrade produgti eomprising:

aci ds of at .l east, 0. 00001 qr r m_Qf. crude .
cofifagfife § it e i o & e e D pr R a3bral PGt that nciudes
thé bside pRiduich Whétdinthe cFiRiY RodRe i HipddRiiRurdit 25°C £a150.101 MPa,

180 A, as determ ned by ASTM Met hod D4282, and the

' the giude feed haxingragotaheondentof glkali nagtals,-and alkaline-earhgetals, iy metal

[e I O
safl 57 QloaliR a8l B Aost DETOL LA e Bland BFerhfd {688, f gast one the
cafall Y8 Ke¥ing aipdre efze dintriligionositica Trliag potd disimeter b5t 1845t 180 A, as
t hereof; and controlli na contacting .conditions such

deieinaciy A3 TWEVighod R4VA.ave e suely S haming the Bpe sz distibution
cog#;fig}rﬂ _dﬁgto?hlor@ﬂ'l@tﬂg% &' (flﬁﬁﬁﬁfété}'&g%fgiodt%'@aﬁmttﬂe cﬁ‘%lu%ré

ani c acl ds. at nost e content o
conlpoahds ofemalor nmnemetatsefromeColamn 6 ofehaPeriadic Taltle| ormaiktizes

of organic acids in the grude feed, wherein content
thefpoll R PRnirpline coniasting PRodions. sl fit e PRGH bap & total
cofifeht SF allfli-MEQAR G afkGiifS-chreh AStallh el 8%k SPorfiidheids of at most -
Met hod D1318. 20 The i1 nvention also provides a nethod
9084 obthe ¢auntenicpfallativdetaly andialkalineceariir metely gn metad saltsorfionganic acids -

in T A s o AP R AL A 267 Hikelng St AL fn ot st
o | 4tids16 af AdtEniREDBY ATV Methdd D13 g1 xt ure at 25 C

and 0.101 MPa, the crude feed conprising one or nore _
al kallie ipansion glsp proddesracibpd pbpwdseigs giceudedraduct.emprising:

I 1Ng=eart salt .
ooffachii £t R "pra it it el pRdePS et JBAGet ot includes
thé eade pduttgwhprein the arndefpredutt’ o lpdd maxtite AR25CQHndL 101 MPa,

of alkali netals, and al kalinpe- earth metals in nmetal .
the gule fesd comgrping ope pryops alkgll meted palts i @oe or BIO@rEanic acids, one

or Iglﬁfgté rEllkgﬁ?e-Qefrt}f ﬂ@ﬁl SRk Ak ¥sd S Al d&garﬁc RALE o? hgft?tureg atlé?reof, and

ution wth a nedian pore draneter 'o
th@dfidé\feed havidg} per grane of aydA\FEN) Mettdl edntBdOd@ 2 lkadindetalseand alkaline-

cafieths e s g emsineeie it 152350 LonBT ey B leas O ofthe
cagggkns]%ég@gme &f% tﬁlﬁﬁ‘ﬁ)uﬁ% ﬂ'ﬁéjﬁle@ifm BOR cﬁém&’t@f & 18LRL 230 A, as

0 e Periodic Table; or mxtures
detehmimed by ASIEMAdethod DA282) and rtheacatalpg hawving iatpoonsize distribution

o G Rk e ST Pl gl
co{?rle@tggiiiﬂs%f dht glﬁmﬁfe_ BLtal3edm RURE of AR FRRHR Tabl, o?]bﬁ!?ﬂui‘es

, and al kal i ne-earth netal, in netal salts o
thayeafa andcantiot g LntaGin) CHdita 6 8cihay ths200ks noekiicPhas 4 total

oottt Al meiEh apd R I ER, abmet Sl of Bikaticackiiofat most
90bSofhie BEEKHIAREl PetASI Avdifieckalh 3dal, in metal salts of organic acids
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- thegpy

. The invention also provides a nmethod of producing a
crude product, conprising: contacting a crude feed
WQRi2005/06683 or m)re catal ysts to produce a total qﬁmwmm

progn{# r's’a wu%x?ure é’?@s%%‘%&i‘% ﬂ{ﬁxgtalsalts

of srgaiclacidd ihasvdergmindddiysA STM Metiodaorgignt of at | east
0. 00002 grans of Ni/V/Fe per gramof crude feed, at
| easthgHyepfion Mo providey apacthed plryoduqies & caxls product, comprising:

e A8 W B 105 ) AR Pl

theataleymbdiavingein thocrads preuctis b ligaid ibue afPs PSiand0.101 MPa,

one r%}:ematalsfr Columm 6 of 10 the Periodic
fegshhaving adntal 6 GRptentAT a8 least. 00N 2erams af Ni/V/Fe per

afr00R &?&e%ﬁd %t Rlast diE of B deill s @ﬁtgg% o8 HlotitiBRon with a

and contr I ng contac ons ‘suc
-mediab poteadiameterief gtiext 230 Apss detératindd BWASEM Metiexit D82, and the
a‘?&l%t 90% of the, N,/ V/Fe content of the crude feed,
QARG Y ROT-B12e op Comprising epePraTepetalsfrem Column 6 of

thy%ﬂe&kc B3RS ond, &emb{é mgbaad@&me% N ﬁ'%gﬁscfgﬁ{n {luatl 6 of the

produci ng a crude pro conpri si ng:
qudm”ddalc,ecmmmts thereof; androomroibngtortacing eopditioncsich that the

ey PortRé it oV R roient of o ok D% ot S/ consengofthe

cr&d‘fdfe@él JwkdreildRa/V/Fe tésnﬁhﬁg s HEBAnMeABY LT MARGd 95708

nore alkali metal salts of one or nore organi c acid
one Thyinyentionalseprovidesamethodef produgings widopreduct, mmpnsmg

ool & oAl tica Bl Pht b oY ortie o lBLErodi Tt inctuces

- thektuds iproduict whegeinl thl deade preddR iLalifid Wekeikre at 25 4RI 0.101.MPa,

salts of organi c acids of at |east 0.00001 grams, at
the grnde fesdecopiprising.one of moy%ﬂ&ahmﬂtai@al@s ¢fone oz mage organic acids, one .

or g5 Al SRl ST AL AR R (s AE RSl Ve gty pffiibreot, e

cradet febd bavihga itatg] dolnteng tpbﬁgmnmf adudd febd) \Wifiatkali hetal, and alkaline-

RN TN T T R
cafﬁ’}si’sh%ﬁigrﬁ ﬁ&@’@%'&%b\ﬁﬁh%% ?%g%ﬁ e, (QE&IE‘@I'O rilt least 90 A, as

| ybdenum ™~ 25 or m xtures t contro

det%mtmdth}'n‘gST:MrMﬁthpd Be28 2 cindtthencatallyst lmvingehe pord size dmnbutmn

bl ¢ oty BB Carlpnt s e S erielvats R 0 g & .4 s o
melfbdeatnt 08¢ BNhof mal Bd’éﬂmﬂ‘f&hﬂﬁounﬁé‘ GaRhladdd J&ewéiél'ittd? rnolybdenum

metal, in netal salfs of organic acids in the cru
or pusyresthaeef; And eontlingfontacking conditions, sughn that the crude product has a

o 85 AR R AR B RSP0 o

mdstl 9@Xtofdie eunsent pf Sikhi ffetal, aaiatahémim@feaﬁh R4 il @alGaléI8f organic
product, conprl si ng: contact | ng a crude feed with one

améﬁ inyihe eTuderfagd, sheraim conter of alkali mental) anst dlkuline-eanthmetal, in metal
sallVF ot adiifls 0 O OE S e ASAS B DRRLE" “1E P Phde

f eed’hb alwenﬁoﬂ' &b pfovides |amhod30f§n@&|§hﬁé13 ciide ?ﬁ}cﬁl@ﬁ domprising:

havi ng, pgr gram of crude fee a total
cortaching crade foed vattanemr 0Bwe catalysigio pmiuceem@ttal@n@imf thatiscludes

03 é
o R e TR GRS S v
theafrutkt febdhatin® TAN ofs lebst @B ahd it ddide & Maviki, hef ofdf?8Porude
yst hayi g a total nol ybdenum content,
feeaeq toéaﬂme content of at east 0.00002 grams, at least one of the catalysts having

14



catal yst, fromO0.000 1 grans to 0.3 grans of:

{swenum one or nore conpounds of nol ybdenum
WO00663%d as wei ght of nol ybdenum or nixt ur ECT/US2004/042121

?Ege[ﬁﬁwe crgge pro u%%@%%% nost %O%})Sdgi&?]ﬂ.éedby

ABAM MethedP4282) dad tieashtayst hahﬁg altoldbmplybdmhn bastest, per gram of -
t ot al N|/V/5e cont en of at 90% of the N|/V/Fe
catalyple fromy}- Oy egramg de Or e%ams V %pr%%@ﬁfeemmp%mds of

0 S SRR A i B oo

5 cqmtmngunéltmx bt thét the adde proguet has adRAN od dtbst 90% of the TAN of
ising:, 1 [ h
tHeiAe B 5 (6 Orie Frodist Biss ﬁ{l&? B GEient qf.af most 90% of the

Nmyg&aentyﬁﬁlﬁrﬂgffe% qglg‘féman b gliﬂe s Q% H%ﬁl‘efﬁgl?(ggg ASTM

s a m xt ur e at ,
Mﬁtmﬂ R5H; asd TYNoisas determined by A TMMethod B6#Es of one

e, or an| aci ds, one al kal i ne-earth ..
oLt ARh e Alsf broyides et ol Trodudne e crugs pidct Femprising:

| f
. mﬁrﬁ?m@fgﬁ g U ot

mroduchwhereintherenude prodhctds eﬂlqmtbnmtme at258C end aﬂ 01 MPa,

thc%a qt f i a@gor%]%f%e aéta‘t m.ﬂao eoﬁgqxea?rsm?lie%gamc acids, one
ofmbw‘ﬂﬁk@n@feahh endtallshidlbLonkdR nfore Gfg%nﬁ:r acids, oﬁﬁb&ures thereof and

compounds, of one or nore netals from Col um

thespydsdeed hayinga tafal cantenty persgramy aferedst feed of atkbbl mmi @nd alkaline-
15 eﬂrrﬁetgﬁﬂn%taﬁ LA ?%k' Jc@ds Jf ﬁ% !Egstfg{)éqﬁl ¢ Tab iah%ﬁﬁ one of the -

APoUN ne or
. *-calﬂym cthmpmﬁ‘eg |(a)jone orahdre metdls-froxi Qolandblof the ﬂ’eﬂf)dlc Table, one or.

wher ei n aﬁ?rrmpéar ratio of _t aI Colum 10 neta
OB} COPIRSYPGHAT BrerRirrare metalpirgm-Golnpm ¢ eidhe i?ewﬂqufablamr mixtures ..
thERBE 8k @&e%@ﬁ&s Il 98&%61{1?:551] i fra?&q]é *ﬁms d#8%r more

product Has a tot content o
campostndnef awrdrimore tadtals from@olaimnsiHl afthe Pemct;aﬂi‘aloie,am miixtures

20 tgtenh, et atin o o] Shuiiah 16 mefer G onal Gt Slitelis ine
rahe frb@ ICloUdE ah® 6Shtroliiey &inﬂacﬁﬁé‘ E&{Hltl@ffs SRk Bat ﬂi@%‘hﬁie’ product has a

and al kal i ne-earth metal 25 salts of

,  total gentens ofelkali m@alasndjdkdmwm mﬁjlalABﬂ'mbwbsaiB@f Pkgadic@cids of at

I e t hod duci
b0 3o U O B S B of s
acistih e @uds fead) WhersindbuhBo kN S and alkalifd-eRHOMBEAE, in metal
that includes. the crude product, wherein the crude

25 sap efd@re@mp@mals s we&rma@mhye&%TMzMeﬂ;odmmlol I\/Pa

t he n o

| oas Pef5t0 A BbAHeSy bty o ool e s rofies Fomprising:
cohizeting anﬂldatfeddeﬁﬁlﬁ oRNEer mﬁretchﬁl)ﬂsﬁ tolprediice QBRI proaedt tha includes

one or npre netals from Colum 6 of the Periodic

thegmde Prqsklue  theraip the cusaupdnet tra ligiad srixiwe & 285 Caand 0.101 MPa,
the 38 KR HAOhe b Gl NIV FECorfet S 100t 0 (0Pl ViV e per

30 grnﬂne;faardedehcb arichind least oneoftthe 0FtAIS SIS ROPPLIBELS () on® BEMBFe metals
m 10 of the Perioqodi¢c Table, or

frf%r{ilo @%E}Fn’g'té %P o5 Odwf{léq%é? ANGOPE compquadpef qustoxmors magals from
Ccﬁ%ﬁ/ ogfé JPQﬂ? %/ng%]therg@f Hﬁﬁ' Q:#Q)il ﬁ'%é H1etalas from

nmetal” TS i n a rangé
Cadumn rlﬁlotf rﬂregPermdrd Batiié, pge opmMAid ¢c1m133u$1d§ bf érieedr rhdre negtals rom

rod as_a, tot Ni / VI Fe content of at
C(H of rﬂuaSPerlo&li)c "Fable or mixtures thereof, where?n a mofar ratio of total
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90% of the Ni/V/Fe content of the crude feed, wherein
Ni /V/Fe content is as determ ned by ASTM Mt hod
WO2P0i066303The i nvention al so provides a met hod RET/US2004/042121

RS S o St 0 b
conPleBhg BErREtGTs sublRthat tHel chsiRprodutehas Attbeal NiPWFetcontent of at most

wherein the crude product i's a liquid mxture at 25 C

90%h df the NilV/FPsontentef the oade fesddwheraiy NE Ve eoméendis aspletermined
a | t al l,ts of one or nore organic acids, one
byoégmgfg&oagf@& earth netal salts of one or nore
O gahelindéiitidh alR providesid gethod f eeducinga ciidepradeact] edtprising:
havi ng, per gramof crude feed, a total content of

coatakting 2 apdalfcedavith an o jaw-catalystytorsedice ajtptajatogpct that includes
th? ﬁ]!éltdg Rggdg&; din @%It cgﬁgegéroﬁct kf@ﬁé\fig gggglgélatgisﬁl? %r%cfﬁ] ?01 MPa,

s conpri
thé aivdk Yeed, cobdpeising dile o Aozt yikhli heevdl Ralts ¢fune®r auodre brgaknicdcids, one
cat al yst, rom 0.0001 to 0.06' grans, one, or re

, Of
oraqrg atkalineypartomgtah seitserf onp er merg erganic agids.cor mixfues, f, the

r p .
RO i, G 0O ST o -
eafth nigtad] inraetal dadts @6 bt ganizrdidshf ableast O000T gtamhs; ahd thelome or more

second catal yst having, per .granrof second cat al ,
cafalystseompresing (3 st el ihibe 05t cBPLYSHBA N, Pey giof Of st catalyst,
I t i odi oy :

04001, 00 himE T 06 8RS SABPAG T,
oriEal imre campairels of oas onwabdrphetals from Qofunm 6 of sitelRregiodic Table,

P L B B B S DB secon

catillystBidihg, RP Prait-bPiechid 8&'1&13%} APasat 0.0 grdBe 8f: ofid bt moRf metals

organic acids of at nost 90% of the content of alkali
frora Collyma f of theiRariodic Eable.loneror more ¢omprynds ofee of ragre metals from

rgand cihds i.n.t.he cru f eed [ eLn .
Cdih & 1B btodif ThilE, e L AT o BAGRS tfreog and
codfroling@bhtactimCéddditidhs sactoibathetiude plydubEidyl atbiah oshtent of alkali

D1318. The invention_ al so _provides a nethod of

mefab and alkgling-earthoaetpl dnmetal saltspd oreanicpcidsof af Best0% pfthe
coBghLYPBLAEE Gl AR BT 04 bt B BRSSP e e

fewd) evietdin thraemtrofdtkatirmetnic tind akdideraqrthdnetaly inmetahsaltd of Grganic
and 0.101 VP h e f conpri si-ng one or nore
ac!sifsﬂ%?ﬁ &ml“%g@f @m%ﬁ@dﬁfﬂﬁr e organic acids, one
or Al i.ne-fak: 8BS P
org gﬁf egngéé-}lﬁg g aﬁg’rﬁ ?nhg%uﬁgﬁ? ﬁ z’r?g‘tgfauel?% gr&%c%r de feed Prote:
contectingya cyude fepdamitiodneonuderefcatatiystsdo tpoadhice adotakprodadt that includes

S B 8 St SR b i
th@brud€ 83l cggﬁn?fngtdﬁ@ or BRkSAKSN Fhebl VAIRGDT 0B br ﬁfcﬁ‘éfbl%&ﬁc acids, one

catal yst, east 0.001 granms of. one or nore netals
orfonay heseartlometal sdits ofene ovlinoreTerphnic acids, opmintires thereof, the

C oupds of one or.nore tals,from u of .
orpA TGP B AL LA oo R PRt oF SRRl apetalpgod alfaline-
eafth altA1Sm théter QRS of 8fpenic@eids bOht 169 090000 RgfabiiJand at least one of the

conditions such that” Iiquid hourly space velocity in a

catebystslavingy parcerid cf 0881366 6BBastdN] gs20e of @ag vp more mktals from

COEmBYHE i Petiods FAMlealE oF TGS aRhiritis of 5 fblshstals frpm
CdlBinals sfahd Pertddi®Tais8) cfallo%l‘dté'iﬁasciifreié‘ﬁt oFesdtal d¥mbdtured thereof; and

content of alkali_ netal, o o )
controlling contacting conditions such that liquid hourly space velocity in a contacting
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and al kaline-earth netal, in netal salts of organic
acids in the crude feed, wherein content of alkali
WR2F0663d al kal i ne-earth netal, in netal sal tRCTHS2004/042121

SRS AR50 B B s 18P st
eagt;'zu e&l'f fi&a@taFia!’tg f Bfadi¢eids T APHoSH 9094 of &R FoAkht HalRali metal,

W th one or nore catalysts to produce a
arkloil ledlinpreadhy otetal Hatmétalcsalis e orgamie acids @lethprcadimfped wherein content

ein the duct,i.s a. li mxture
ot indleh sy liclien o ieh i afee st i flafth e etSimined by
Ag{vyppl {h%g(j)]gqgt otal Ni/V/Fe content of at |east
0. 00002 10 grans, at |east one of the catal ysts has,

per Tiednvensionadsogirgvides amethodof pordvoingdraxmee pros u@n@r@nsmg

coffcfing & <ok fes et gne B mOrs ey o dfte o) AF pRgnfiHfatnctudes
th®trudl 9&%:, Wiefeid 818 Puderrodidt ¥ @Hqﬁ& niRhugdat 75 ChaicHl 101 MPa,

or m xtures thereof; and controll %Hcontactln

oot e f erledeato B otgl NigW e cpatest pE gt Iesst §.00002

oA 58 b e, G o D S o o

mbie/ ﬁ{étElG FRANCENm6 of 1he Fefivdie TabRelons\bemerercoblipovhieof one or more
content is as determ ned q]%qASTM Met hod  D57Q8. The

metalsdram Gelums 6 ob the\Regiedical abia, Falqulated 3s sesight ﬁgmétaéx%@xms

SRS o e G A LA

contuetitig 2ene is bber 1Orh1Y en¢ tedunde prothectdiana tdial NirVidRe content of at most

ct is aliquid C 101

oBh ! the QL coma A RS o p‘?@eﬁawﬁsrpmcﬁﬂﬂg"ef@g@ntw 2ermined

b AR ¢708f - al. L.east 0.0001 grams. of oxygen,. -
and a sulfur content of at |east 0.0001 grams of

- sul fThe, m&ﬂﬂloataldoqnevldmmthodh)@pm;bmmg;mredﬂ:mﬂud‘ftsmm@riﬁng!

coRbBHiEE a SRESSro0 WIS P BBt R Srastdifee R3piel rofiarigbat includes.
thé ERINe GRAET) wheftin HRQxIRRY progudt islalinad naktue mtzs"esand 0.101 MPa,
t hereof; and controlling contactlng condi tions such

the e fepd havingepssrasam of criuls feas: ax py¥genzontenheiat deast 0.001 grams

ofhSbeah L b PR e IR b0 el BT ot Bl Bfe of e

cawﬁs@wrﬁpﬁsmﬁeaﬁtm@é nidils Gonr€oluamds ofthe Petiodio ﬂhb}e.none or
content is as determ ned by ASTM Met hod E385,

merg cogPorRds afpne ok mese mstaly Fpmeplugn 605 the m%aT@im mixtures
thdfd6e: Y gwo?lﬁhgaé&?acﬁhg%ﬁﬁﬁo%o th Iﬂ?ﬁ' ff crﬁﬁé;&dgl'ﬂ.g gla.?an oXygen

¢rude pro conpri si ng acting
cdntetnh obatenaxt 90%rof theadalgea tentent gfithelcrade feetlparal the coda product has

t |nclu t he ud roduct erein the, crude
%aeetztem 15011300 of the Sulafrsonienbef the e Geetlp Uhgfei oxygen
r v
content % ﬁ?&ﬁ?@ﬁ?d ('i}? Aswggtglo%ﬁgg%,%%d%gﬁﬂecoﬁlr e ?e?;lﬂls A deflined by
AS’DMMBﬂmdﬂD@Qﬂ of at least 0.0001 grans of sulfur, and

at | east one the ., catal ysts .conprijsin
met a lpvmoeaisemqmed%%mﬁ opaf Pﬁﬁ%ﬂ&&&?ﬁ A, copsprising:
cofdcafl Og%ﬂﬁ@%&“a vﬁ‘ﬁir b tlls tog%cﬁme qrmavﬁ@auafthat includes

one for e et al romCo um the Periodic
thd ahide praﬂuct;whbrmmﬁxe chl@rprotﬁuct wmlllqmdl wintute at@5 °C and 0.101 MPa,

ih§ SR e Hhving Ser grath of AL £edh tothl NiFVHESoRIAE &t 1648F0.00002

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

17



10

15

20

25

30

Ni / VI Fe content of at nobst 90% of the Ni/V/ Fe content

of the crude feed, and the crude product has a sul fur
WOFA66303f 70- 130% of the sul fur content of tRCTAFI2A4/042121

L PR T p—

thelehf! 'E&&&&M@ﬂhﬁd&ﬁg%ﬂﬁ%@ﬁmm the MBS dpﬁﬂu@'lﬁ@a total

provi des a nethod of producing a crude product,

Nr‘¥Herdostentjof atawost 96%i of gheaNy Vikkecdnsend ofitheterudedeed, and ihe crude

e ot R sBE SivgoRi 2Pk St B sBitiERokotS b B itiRed, wherein
Ni/V A GnfinkisWk AeRimred Gy BN MEhol/BE704, dnt REIG docAent is as

feed conprising one or nore alkali netal salts of one
determimedebyoh §EM Methodd242%ne or nore al kal i ne-earth

nmet salts. of ;one ar, npre.or.gani c, aci ds r u ‘i
t her HHTRVERn olyP RRVIHBL ARG 49 Brosiupiig iy prfilp Corprising:
cohBRfing & chide Feedowilh 6 or0hoR debllysteRiprbducd Ado@l prakdiigtahat includes

earth netal, in metal salts of organic acids of at

the erude penduob vhergpin the cradepradycs &5 @ liguid spixeg at 25;°Cand 0.101 MPa,

0. of _resj y t .
tog S0 et bofihelingigF Bl Bt B sl e IR} of gl acids, one
or@ndrk atkatindedirlofietal 3l of one BENMRFe 6ipatic Acidpmmistudés thaeof, the
or nore nmetals from Colum 6 of the. Periodic Tab

cryde fﬁpd(h%]\fl@g; DeR mpf cradritesdrn total confgnt of alkali metal, anc{ alkaline-
U, R O 00 S o
oftueleabt,0.1 prammtofiresidiie, andit leasyane of the icatalysts catnprising 086 % more
oS i b oS b o i
mé8R Fronh h%%lﬁl%lﬁé of e PRriedic b2 8r &n&ﬁ&b%&e&oﬁiﬂ&t@gﬁg R

70-130% o e residue content of the crude f eed,

. contagting corglitinnssuclothatibk shiderpeodict hasaitotd] kamtenteof alalimetal, and -

oD et v e e Rbereaa pevcs 2 af Pt DgrSiup poptpot of tkal
métdl, 88d ARhRH R CnEi], A hMal M isFdredaratids i thd dtu@feed the crude

al so provides a nmethod of producing a crude_ product,
predugp hassa regidue sentednfd0t 13080 of the mepiduedontent ofithe pardg feed, and

: { Y . A
ARG sGBER R Bl 84 fkafind Sl Bl o B8 of organic acids i
asideteBmiried by ASTMIMEthod D138, Gnd nekifuelddhtePi, as deteemined ¢ ASTM

feed_having, per gram of crude feed, a residue content

Mghod D3p8%st 0. 1 grans of residue, and a total N /V/Fe
o nt’ﬂ%;i{lg{ntﬂb aloBibvifed P A0hol bR Ffodueiﬂg a®ru e?ﬁ?érl%c%%n{bfrising:

t he ysts conprising one of nore neta _
cofaktimga 6rudé feddewifleoncoati mortakatadystxtograducsd@ tomsl product that includes

GG BIRDga R e e proic 15 b A ks B Copitrigt MPa
th& O fdel rf%rn?x%?ﬂér@rﬁﬂ of etk fée'aaﬁ rdsRfie ChHERT diTaPtHaslo. I s of

a tota e content of at nost 90% of the N/ VI Fe
regidue, end a tdtalt MidV Rewdatehbefht deadt .00002r grams, apdatileast dnaof the

ca)IEr 2 it%q.o&%;gld N %Pttggqri{e quﬁgqr?gh}l?? %{%}8% é&ewrp(é@ge | géPgr%Hice %blg,fone or
mirg%ﬂﬁ%é%/ dtH8d 8l moMd fMalsSr &R Totithn b2 f A% ERlAITANE oPixtures

thod D5708, and residue content 1s as
theteof> and omdroblyngAShiMchibg hontlibasGnch Hattheronaletproduch hasn total

Nm\éiﬁggﬁ%ﬂ qfrg trrpo%%j 9&% o? {h%%ﬁ{/ H‘% cacluﬂc:iegzkj gfe thg E;:Qu lé'%et:e’d and the crude

product has a residue content of 70-130% of the residue content of the crude feed, wherein
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contacting a crude feed wth one or nore catal ysts to
produce a total product that includes 5 the crude
WPr28ees303wher ei n the crude product is a Iiqui (?QTVU&ZMHIZI

5 Cand 0.101 r| s one
NGVt s defprpitoadon AXTH Mg hoa 35708, R e oot is o
d@&infiRed PPRSTM MEUA Bb30F, | ne-earth netal saI ts of one

or nore ‘organic acids, or mxtures thereof, the crude

f eedThamwmguoqmo yloawlﬂs)a nmthm@ffpe@ﬂlcm axca:ud@mogu@t, emprising:

QAR B RL TR 58 af S0tk spralysts i Atace X e plcab®l thg includes
theRhde préducs, wHerdifl (9 Gadd 1I§rod§dt(i|§a ﬁﬁmﬁ SRk 8 2975 ard@01101 MPa,

at least one of the catalysts conprises one or nore
thesrudefedd com@tsingwnedraore pikalbanstalsalis honeor ngre organic acids, ane

oun nor e mstalsfr m_Co
of TR s <Rt el S5 ¥ onT R Faond Bl Ry FROAFES fhefRlor, the
cre@fee@ hhiing, péif@?d:@@f tidde feRA Vaconm @@n (tVG0™) bentesitsdat least
groduct has total content of alk rretal and

|grasns, gad ea@tﬂm«a&qﬂap alkadi mﬁta& e-gartly mgtah in metalsslts of

h R
e ST e ARy i e
metalst fiein Coligian bedthe Mﬁpdldhbl@ Ionel or mbwlwiﬁpdiﬁds ef 0ffe®dr more
content of 70-130% of the VGO content of the crude

mtalsfrom fodwan § ofiths Resiodicntable; opmigares rfh%rmefd mzfi/cqsmmg
Aﬁgﬁgﬁﬁgg 5%Eﬁitﬂ'&? ﬁie%?ﬁdﬁgf mﬁﬂc‘fﬁH or gam C amrgetal and

alksliresearthtrestal, naﬂe@sak@”ﬁf/br@hkfwnﬂs of aﬂﬂostw%r bfthe content of alkali

ﬁﬂgéﬁﬁ(gligls desa thdM u]:t:ll%acuedthe

Hctdak 8 '\5@0 %oﬁ@mo&fgi@uf?:%“/@of B A GO'condRE ofttﬁé‘émde feed,

|nc udes the crude product, wherein the crude product
wherein VGQuicditant istasdeteanined bg ABTMMetbod maw anf sontentief alkali - .-

g3, et koL mEle 5 st Sl e e i b B ablermipgfpy AT

MethodiD13@gst 0.1 grans, and at Ieast one of the
catal ysts conprises 25 one or nore netals from Col um

6 of mvmqn@&mwsﬁ%amﬂ@ &f prastusing arpsuadeeredit, eomeprising:
co?ﬁa Hﬁ?er eo\%ﬂ glrx]%&{: %{n g o aﬁst& l!&%r(g;cﬁ{ g%ﬁb@l 11_1%9{1& thft"includes

the onxdlletpmimt,mt*ezﬁ et crivdecprodust és epliqnid @hxim&satavjt"@taaid 0.101 MPa,
Ni /V/ Ee content of - at nmost = 90% of the N /V/ Fe onten600002

thg crydg deed-haying pargren of crude feqdy A ot Vb %’8&?‘150

' t.ent
o 960 JAGEOF 1 167 S0 Sl gompives

oreair momte BT froanColhinh\§ dfehe Beriwdic Tahie,amed:emmmnm;lom;ds of one
ASTM Met.h 708. al so, provj des . .a
oGRS Sorpaanin oF (e BASOHS Sable; or iRY Lreot nd controlling

- co%%ﬁﬁ% Ebﬁaﬁu&}lsfsw@ﬁlaf e dnitte o&ifé?h&ra ] Nmi:@hmeﬁt JF@t most

produce a total product that includes the crude
903 ofithetNi/VifFercontent ¢fehe cmdefq@d,cnnald:l'le eside pradyed Iibsiai WG Oraentent of

7G5 035 o D ook e phude 57500 Beisi HGILOBIAgh i o delimined by

ASTMISIe D539, WA ﬁWﬁ”eQ@ﬁéQﬁs BeiéteiRei0d b P AR M&hod D5708.

nore al kaline-earth netal salts of one or nore organi c.
aci dEhe inventiontalsoggoviles emethod pfl prodieing rstislef prediict, comprising:

coRfAEting & sl R e ot o Gststo Bt des & A fiEbdRe that includes
th& ahide pRiduet, Qﬁﬁfeﬁ'n ﬂi&'cﬁﬁie‘}frocﬁfct {59ARGui® 2 Rlat 2520%nd @1 MPa,

at | east one of
the crude feed compnsmg one or more alkali metal salts of one or more organic acids, one
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catal ysts is obtainable by: conbining a support with
one or nore netals from Colum 6 of 5 the Periodic
WO200506633e or nore conpounds of one or nore nERCVES2004/042121

from um of .th Periodic _Tabl e, or,n xtures
O AUFALIDE s st 5% SR FE Fopy BRI A, PSR greof, and
tht RRude FldHavflg, Pir SAMIdREIdR MEE @ 46taPEontdnt ob BkER hitalSdnd alkaline-
in the presence of one or nore sulfur containing

excthpasalntsmatal saltsefioegania acidsnglableastdt000] guams, and at least one of the
oo gt BroPHAEEIE DY aiing BPHr TR B St hetaficth Cofumn 6 of

the Pkabdip TaBR! bk JGnsRicdInpoluiisiTiont of floré nefal PfreAEdlumn 6 of the
aci ds_of at nost 90% of "the content of al kali netal,

Pegivdic Fablealor mixtaugs:thergef talproduse aatalyst precurser, and frmieg the

i kn the crude f B C I i
oo By biiich Rist e @3 tighh tPleabl oPong @l suifr
cobtAmAE opbEisias a tahiratureastldy 40MST)Nridbdonaelling Tdftactnie

i nvention al so provides a nmethod of producing a crude
copdisions suchdbatihe erudg produst hag itatal conteny of plkali metalgang alkaline-earth
. C .50 "q‘l‘{[‘ ol .k
Pl el s ol iAo ARFSIR of Belonlln Gkt Rl and
alpdlinguatth ngetsl, in etalsalés ¥§ rganiatacids ik thervgude fed, vWittein content of
al]tq{]l'e crude _feed having, per gramof crude feed, C&tot al

Nopial, ad alkalinerearth J4n mysed saltmof qrgame acigy g dgtermined by

ASPREMMRE IPfa1ghe catalysts is obtainable by: conbining
a support wi'th one: or nore netals from Colum 6 of
t he Herineetition Bidol providesa method rod proglupimgracsudd prodectpcomprising:

Bt P A S R St B S B ot
th Bfulll Bebdube wiRteh Wtcrite (16didt ih hiihid SRkl S0 SPICeR 6 0061 MPa,

in the presence of one "or nore sul fur containing
the omde fredhasingapergramrofcmde fead, o total0di/ ¢/F enodtent of at least 0:00002

R o SR Wi o
'mbieenddhIbfioth ConingNé oPthe Pefiodic Tublef 6@for MbRIBhibobhdY dfone or more

content is as _determ ned 25 by ASTM Met hod 708. The
metalsSrom Galumnn 6 op theRegiedic T able, abmixdiies thareafito progupg)a catalyst

prBftiscl! A8 Bl FE catf9FH Hebtifld tne htal 36 ectalilih o AilBence of one
Orhﬂdmﬂlﬁt;ﬁﬁnfjﬁilﬁﬂgl c&ﬁﬁoﬁdath}:] Qteﬁﬂigrﬂ\?iﬁg beliw YT ; &hd@Qdtrolling

r rocar hons wi a _bojling r
coBioG R SRR ST hbh P Side PapNCGDRS ad%al NAWBs ogisgnt of @t most
90v6 88the NiPPFe IbRER: ot thOrullyY ﬁreﬂ,ocﬁﬁagﬂg\f%“gm c%nﬁﬂ% is Ifg %etermined

range distribution between 320 C an 0 C at
bR MaMdthgrd €2%768. t han O grans, but |ess than 0.01

grang af one or nore.catal ysts per.gram of crude
ot odLteTnveRtion BlspdReYiges 2 mude paTERRSHiat baVine, pes gram of crude

R 05 0] 50 A gt

beB2aPS 41 anldebdt *°DatD. YraviPacft 1eagiod. 0 2005/ ®gd@8arbons with a

PCT/ US20Q4/ 04212 i ,, 1 TM
boy e FATE B SEPAGH Betpren A aft a4 A0 D6 bA: a¥Tak 0,901 grams
of Wydi¥eibe ANARh HoflidgaRs i atibHsShé&RBeETI0 A arid 650}}‘?'\1/'?& 0.101

1’5, wherein MCR content is as determ ned by AS
MPRastand @reatds 3an G grnEsbuideisdhanch@b gramstafione os mwge catalysts per gram

of IR PIARE BY
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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ASTM Met hod D2007. 5 The invention also provides a
nmet hod of producing a crude product, conprising:
WORMPH6303g a crude feed with one or nore cat alREYES24/042121

e e e N A M ees Dogfl apd e cemimio g o peight raio
of®y Cfi &ﬁ%n@td‘@% =t Siteriel BontErit et feftd .51 wiekeis MICR RbnRht is as

east 0.00 ans per gram of cr ude feed, and at
ddterashedoineA STM MethoddD4330s aid Csaspbalignes perdendyis as determined by

| pi.n pport with one or nore netals from 10
A%ﬁ%%h@%@@#e Peri odi c Tabl e, one or nore conpounds
of Ok PieRmElSEIBY et b ABthJdUfPatRInR a dride FRduadidnprising:
Tabl e, or mxtures thereof, to produce a catal yst

contzsting e srudedeet] withone nymorecatalysts tpqrodiceridatal pipdupidthat includes

Gl B SRR o S BB IR g8 28 G R Rt WP, e
cra@Pfeed aMIORGOREenPbF 4tNeasE 000 P gianiachet praeh bf @ade fiedard i least one

the crude product has a MCR content of at nost 90% of

ofithe cataists i@wmunbypw:gmmsmmwp ORp OF Biofe metals from
CFEGE behe PSS P3O B or Mot RO onE 0rildre BB, from

ColufithE bf the PeRe6dis Table, ociaixtaes thagod] t6 brutiace & eatlyst precursor; and
one or nore catalysts to produce a total producgt:that

formng the gatalypibychegting Hiesatalys! praruises in theresqneg of gpe At more sulfur
. oNsS ] y
o8 SREROHR ok sertpcrafibolond S 65t Cololidhe Chiicting
condititms ehcthatathel caide Ipeadiict sz MER damtent ef atinpest 90%eof thg MCR
a pore.size djstribution with a . nedian pore di
cquigng of ﬁwgélqcrtjs# wherein MCK gontent isps fistepiped by A3 Blethod
phégp total nunber of .pores in the.pore size, P
distribution having a pore dianeter within 45 A of

-

£l IR

. the Tedinzentporascipramicesa methedrofiproducing asirude product, comprising:

e BT B e TSNS R s

the cHi#R proéRRY Ghhehdla tie YLl podadt iesideiabbeait 25 PE alviDB. 106 MPa, the
the crude feed, wherein MCRis as determ ned by ASTM

crivie feod aEBEontentof aheast 0-801 grams por sxpmyelscryde fegdcand at least one

o B D550 s i AR h e o
TEGIEA s el ot st i
hayinga pere diamaterawithip 42y fhe ShrERTRS SO SLameles, WhRIERRORS:Size

AidBAL {M@ %St%nﬂ%n%ﬂ %g%%ﬁgggémaa A28\ Qont&ﬁﬁng E&taing
conposition: at nost 0. grans of° oxygen, a
catditipnsismacthimth & STAE pedduothds 28d CRaif atrosist 90% 08 thegvi@Rsof the crude

of sulfur, as determ.,ned b t 294; at nost
fegd,(hegein MCRs B%éﬁtélmﬂ?ff‘?ib&ﬁyse%&ﬁ%% ned by ASTM

Met h : bs 9 crfid8 baBosdlior B @u’df dposition:

So0n i o o prB3Res 3 fdd Caodior BRI Ber G af cntposition
ativiedsh 0 D0DERATS ofooxygeh @s detepoined by h ST Metio\EDSS; at mesisd.003

0.5, .as,. determ ned b 1) t 64. e Jhyention. .
BRINS 51 B huleiemunesy AT d 15475 i ot ot ) Bee O resiuc,
ad RN U ASTM Method D5307.

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

at most 0.004 grams of oxygen, as determined by ASTM Method E385; at most 0.003
grams of sulfur, as determined by ASTM Method D4294; at most 0.04 grams of basic
nitrogen, as determined by ASTM Method D2896; at least 0.2 grams of residue, as
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at least 0.001 grans of sulfur, as determ ned by ASTM
Met hod D4294; at least 0.2 grans 5 of residue,
WOSLEYPHEd by ASTM Met hod D5307; and the corrpd’éiWS3m4f042121

ARiteiaR By F Mdld s 7. Mo oo vt 1O G858 05, oo

ddiéhhinéd By ASTM Method DE64.ci n TAN is as determ ned by
ASTM Met hod D664, weight of MCR is as determ ned by

ASTMIhe mv@anm@s@proa weTugigrcoptpogition baving. res gsam of gemposition:

afig n%s‘?g'ﬁo'ﬂ %?euﬁé’ ?@ ur. as d ngij 8 gg ASHAM! etﬁ85rf)4294 at least 0.2 grams

provi

of esidus akiderRrminet bgnx-:SIM Mehivé D3B07; hmdrtm dsmﬂpositton having a weight
conmposi tions accordi to the inyention,

ratigaf MCRcoptgat to e asphatienes conteay of at lgas,t a5 ﬂl&ij the comp%smon having
a 4iA bf Atﬁ?%st 8dLRkrek] RAN ig%?hle%ngfnﬁ g %%1\2{(1\}?%%@664 weight of

conpone having a carbon nunber
MGRJ ibasfdetdmied b@tAﬂi'HﬁSMetho& D58 Opandfiwe glsttof G aspisbiendssis as

. f f ' i hyd bons,
e o ASTH Metnedi20075 % Dol 11 ng'range di ot i but i on
b I
pot i srbcibler, b Bvento i bRgided T obibhiatiof Wilthe or
mtbresmﬁthbntethmds betwepositkas accdrding to thedfvention) cridd fekd kika: (a) has

0 o T g e s
hﬁ@x@g QcﬁBQn ﬁﬁtﬁb& a%ve94 14 (W erudé BedhBs at 1eRR0. m Qf such

crude feed, at |east:” 0.001 granms of hydroc
cmmgtsa)ebgtam ¢fg?m¢mﬁged (c) amnptisss hydmcarbvnSbe portionad which have:

Bt Ripte Mo icg el S P B B i ripion.

- hétwéehl1 0070 akdl T @41F0TE0 1I0X1PRY &IbSiGag b@gg d:dﬁ@b’dﬂbﬂ Btween 200.2C and .

C and 300 C at

b0|I|n aN%e di stribution between
' lﬁ/lihl agphoilipg mnge distrgiosbstirenS 0A 3¢ ang 490-°C at 0.101 «

G B B R B

20

25

30

@r%m ?g cruda geedgatdedst: hsmo log;axlne ?ﬂhﬁdrloéeﬁﬁoﬁ gﬁimgradbcfiﬁﬂg fange
t t t t t
ighiutic Belgw 09 (é’ﬁ)gaé 0P deders. 01 groms obhydrpgarbons w%s%bmhng
raxégea éisu{bhhoﬁﬁawégn ;gg & @hd D6V ¢ BY. @gi pvﬂ» 200.091 carbons

0.101 MPa; conprises nic vanadium an
havingwy b((lh:)lg reange distriladion betvaR0 020 §Camd 360 °Ccat A110NMPR4, BD01 grams

%{ crud g{leed@ﬁ%‘%s%gw s ﬁ%q%)@,a‘%atoml

W'é,adﬁde il gkﬁﬁs Bﬁﬁ?dro&al’r%oﬂkﬂfavﬁ% d ﬁﬁﬁﬁ%&nQQdéuwuﬁeﬁ befween 400 °C

V& per gram of crude feed as at | east

m@r@ﬁs"cﬁ rlé)shMBﬁ (p)ahasg!rW@ﬁ at:leasié) Fatkast(0, ommrmeé‘rom 0.3
oy Bt TP Y e D S R RS it Bout i aPleoffl00 o 4f o1 Mpe;

(23 bdeprises nRREL Ramilidh abdirbs; (B hay e 16kt mmmm)zcgr&ﬁs bt:total Ni/V/Fe
aci ds, or m xtures thereof: =6\(It)]?mscorrprlses at | eas

pes geeny prerude foedilf) eomprisgmsliur; ah leastd) qulrgrams or 0.05 grams of

s 355 o 350 A 0as BRI BrbmSt O i B of crae fecc

(et atlica® 0l Bgrainl &f kddiddiatpep Bragd Scrdfébdqn) cothprises oxygen
conmbi nation with one or nore of the nethods or

contniniBeg hydreersbens: tn) @na gr more alkali metak salisrpf one gamoreerganic acids,

oﬁr?{)b?énd\}'% F]k?ﬁx}leaé#ﬁn IJH %ht% ﬁg&ﬁ %?ﬁugr%p é%zc &qgs oP HH)?%@%hereof

(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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In sone enbodi nents, the invention also provides, in
conbi nation with one or 5 nore of the nethods or
WOSAMF$PIBons according to the invention, a netAIAUS2N04/042121

contacting crude feed wth one qr, npre catalysts, to
or o 6eme mbpdimegts, HidRVeHgR SIS FrRAS fHeoribifgien with ofie or
t ] i . . .
mdté B8 i ot BnpBSibhY ReBof R toARE i, RAQIE fFd ot S
obfaiabte Ispramafvieg maphibe ahd edm@suralsphare tvelatite them nephtthafrdm a crude.

- crude feed content is, S,,a sum,of.a crude, progduct
o518 SPraF Cuhedinesr CRanvaRioR #P&&%WB?%%W%@@OW& one or
Imédtfodd ' b {rivefiord a8nethod of contacti
m00F R pétfods o cBffhofAn bR GEL LB fiinethod of contacting o
cride)fe¢chwith one ecmiorepcatadysds toi oducgradotab praduct that includesithe crude

pritipeEincigh e arude o8 R erufie PEOEH 0t bl G SRRRTSHRY Eoppant and
a MCR%%nt,fahﬁf'qa% a Surh@f 4 cPudeFeed.CPaspBatler®s corteRRR crude feed MCR

enbodi nent s, e Invention also provides, in
contentsis Saa isem ofiatciudsrproduct C Bsphaltenesicontent andraarude product MCR

cofBAPRS 4 SuSRl i b BT b RO S o5
and/R$ 65 Re cdridcting SbAUEEnLRE codtiolledRuiflafhat a weight ragilbtof a MCR
hydrocarbons; (e), inert gas; and/or (f) mxtures

contnt efdhe cude praductdaiades tenes ¢ratent ok fhejcspdepraduct is in a range

[ OW i jnation with one or nore of the
ﬁ"ﬁ%?éo*g?ﬁ’of”@éﬁrg@'u ons according to the invention, a
- et e doaé embodiathis)thednventidfl also paevidese th cuntBination with one or

nore catalysts to produce a total_ producgt tha Q \
marp of theanethods orcompoitians racording i the mysntion, a@vé@éan seurce, in

AL ' 3 ] [ e
GRS ERRER Shr OB (A5 phfnd: 16 ditien Be ) BuhlbIFRg -
hydrveaibbhg rfe)aha gas; and/de€) mixtureisrest i on with one or:
.nore_of the nethods or, conposjtions.accordi,ng . to the
o R SO AT PR B P RSP HL oSSR g ome or
md}% e el RQH I drltoRipBsifbnd BicBrdid R the invehtiod, A RGBS Rtacting a .
of a gas and/or a hydrogen source and controllin

crglerfeart with gne onmiore catad ystisiotprodice-a tow) pmdnqtth:ﬁ igglu s the crude
Prﬁggfﬂ%rem%g g:%:glg ?ﬁe@ﬁﬁrﬁﬁgﬁgﬁ% %hf;%{nré#g%g ffzglgeggfgélﬁ 'Soﬂ ot coupled to an

offiNéte gaghrysour ce per cubic neter of crude feed
contacted w.th one or nore of the catalysts; (b) the

sel e seme parbedigrentse therigantign alsapreyides, i comhingiongyitihgne or

o8 R 534l L AP e
coftaeithic cinds feed Adittodnel ot 8ort batalySts3n tHeugredenee bijalgasgmd/or a

uptake is less than an anpunt of . hydrqgen t ake hat
hydjogen seryeeand gopfrg maonﬁﬁ%%c%’éﬁa}naw&ﬁﬁ%wééﬁﬂ? qEa gaseous
t: ' ;
ySOHR s EEF o380 onle S Rk fom 7800 BBk SLBE et gaseous
hyflrogen 30136 per ciibiGnetercofromhdecfietd convetiert with bn¢ hembyedofdbe patalysts;

IS NG AT X TN RATRUTIE I
e O g R 99405 e G s
TANof leas than 655 butthe hydiogeryaptalanis less thanenwuinmy efhyboganaiptake

is.control]ed  during contacting; ont agt.i n
th%t_@wﬁ;eﬁ%@f@m ROA3E PeRagriIon, w%@-t@%%f% fd o 45 Btal product
dutih@ Hbiitact; (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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hourly space velocity of the gas and/or the hydrogen
source is in a range fromO0.1-30 h-1, 5 and total
WP208540663930f t he gas and/ or the hydrogen sour c@dTsUS20044042121

fr 0- 20 MP h fl f.th d/

haupl Siger Gesty eéf%eﬁef the hydern, ol b fpadk 13 K gheest 15, or

attlﬁos@ﬂ‘) h@‘é(ﬂ)ﬁ D ressuftCof tRE $% ddor'thehpdrdtén qu?&% kontrolled
has a H C of O/oof a the crude feed; (j)
dltwngroogmtlmg]t(g)@cmaqme t@npnietufeewdn agange frops 50500 a@da total liquid
f I bi te

ol Batdyainsity Gl etiendlor B Tonrthhianss ieo e Eimdel-30 1,
anﬁrt@lﬁpﬁx‘ésdﬁ@éoﬁthé Qad Siddr thé h%@ggeﬁm&@h’g i9h radge TR 19010 I MPa; ()

at nost 50% or at nost 10 the Ni/V/Fe content of

a flom of thecgas ead/dr the iydragen sowreeisgn edlitsctiomthabissoluiter to a flow of

tent .0f.. 70- 130% - 1200 0 f t ent .
o PR e BL R 5 By BRI AL P S e Gk ot
hydespe ibtakE by Ghelde fed iPA1Id0%0 ahd/oPtr é/raﬁge &o F80 ¢tf1-50
the crude feed; (n) the crude product has resi due
nogmak @ibic metersaf hydoges peoeubit qm{;@ pf ervde feed; ﬂt)éhmd@moduct has a

ol S8l A EmSEe S8 RN 198 e o

ofalie rogs fedd)) the cﬂtmédubﬂﬁés aOdulfulf eomzsmgﬁ‘rmqqoe/mt 800120% of the
crude feed; tp) t he crude product has_ a tot
e

m‘&n of the|arade feedi(my) the chde Bnorémtuhaéaé%ﬁ@womfmf 70r 130% or

B8 o P B S el e e g B coter

of diel 30Vkad 90r EHSA OF ﬂ:erres:dnhe cunltenmf ﬂie cmdetﬁed :@b) mbgataieq:roduct has
e of the ¢cr

acids in the crudﬁgjeed 5{2(.)” o
AnOXLEEN AT GE MOFt A6 A giost L0%, stpt Sl Shmest 4075 o lgmost 10%
of' %ie“&i@ B BSKiEht.JF e Gudéd ﬁe%js %be%%'u/coﬁ, o?rﬁdﬁct%s ﬂotﬂ%htem% of alkali

90% at nost 50% or e VI Scosit

‘matileanst alkialirfeessicthanetsly irBmetal edfs of heganiclebidsmf atimott 90&& ahmost .

sof g S B o o e B B s

- of BRI iAthd@ade £230(qRh PORRle cX3he crlde TR ch%:ﬂmé’ codfacBhg, is at

nmost 10% of the TAN of the crude feed and/or 1n a
leashhge(r} the erwlequaducs has mvisepsipy at 37.8 °€ of gt mps¥)%.ait most 50%, or
0 I 0
at gl%st]ﬂ)/s 8 aes)g%ggi%tg te:ru'grg?ccdrb\{z?gf"@f'ﬁs@ tﬁ&frﬁ% dé/r'og ticthas an API

grmﬂmﬁ?ﬂt]BO%ompﬁPﬂgraglti of thBeride\fesdl; addVor &) thetcheaid Jirbcﬂlct hasa
contacting a crude feed with one or nor

TA@‘ZSE%@??% Lt a%@ﬁ@‘fr@?@.ahgméb?ﬂ‘ya&t wt 20%on atgnast £05%, of the
TAGHHER cﬁ;&éqgé@mﬂ?déﬂf m% r%?% frorf OO0 qo 6ql% B or 0.05 t0 0.1,

conpounds i n cont ent ected organi
oxy dre some embodid®niss the dakention also Iprchhdﬁs inhenehinedidn w1th one or

TR A e e
coﬂ@éfﬁ%ﬂ@ud@feea I@ﬁ}hqg%%? hgofré’ Eytglg?lg Qg E@ﬁtpdlﬁﬂ% %H%}:%;&E QSnditions to

conprises a neta oxylTc acl
reduee s contert afengroumel xEEn tbnﬁam!mmqsmmghgmwhom (@) mcoment of

ounds co rises a t alt of a
so G B AR CorRApads s EtEed SHRD D8P GRS SroduFihas an oxygen
cofEftaITab me¥EBA of ﬁl@'&?géﬂ d?ﬁite!ﬁ@ PR RARISREP r(ba)saﬁ 333@901'53 compound

al kal i ne-earth netal of a carboxyli¢
of the opRENOGH/2006 Gmnﬁ@dotm@ﬁdd iRririses a meta aslt oba earboxyhc acid;

()b FBREE sSmppdic ot B8 PreRaie SHS e A ine o dpabes hewiisss an
alkglfi Q'txdﬁ%tsﬁllt of QERDOBAR RIE (@'at IRECotFRloBpouhd Bmh@%lréhﬁ'ﬁb d&gen

containing compounds comprises an alkaline-earth metal salt of a carboxylic acid; (e) at
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B e A A

Periodic Table; (f) the crude product has a content of
non- car boxyl i c containing organic conpounds of at
WERees/®eM3of t he content of non-carboxylic conPOTS2804/042121
organi ¢ 5 compounds in the crude feed; and/or at
1o 35 RO QLR BRI <SG LIRS COMPORIAG ComPRbqsumetal salt of
a GlrbIR 1L SR, b\t Setdl’ BMpRREY 2R nfore Gietal®from Column 12 of the
non-car boxylic containing Organic oxygen conpounds. i
Periodixchable (Hdbé omude produbichas mweententef minsearpoxylic destaining organic
conbi pnation wW 0 or re of the nethods.or .
oo o 8 acth B e onie PR REn SO U OB BEERiat

cogfg{nglham%he &Rige ?ébfﬁ?ﬁ:%ga)ﬁgggz alCle4kd Bné 6Mhe Wk EernidRting o6 pounds

ysts 1 n which: e crude feed iS contacted i

invhe ¢rude fded asiginates fofm nhphthenicacjd oxnen-carbéxylisiéontaining organic
tenperature foll owed by contacting at a second
o0%ye 8‘?‘5??]1‘“3,5‘ and the contacting conditions are

CONt lQbhREnsiéeiinédisiihd RedtionsdlsCsotides, ih BombiRET6H Witk bAe or
is at least 30 C lower than the second contactin

mexgraf dhemetheds ¢hyorapasitinng @ecordiag tp the i@mﬁa@tmethpg that comprises

o088 35 el 8ol R BTGB o) 0 B 8 Bonct
witle Bilesst bHé 6f BF chfabysts at atfirstnéBfaatentbllowed by onfactingidtta second
30 Clower than the t er[Eer ature of the second uptake .

tewppraiure.and the-gontarsing coeritiprssare pentrallsd sueh T@a{‘m figst gpntacting
eyt AP+ e Sl el FTBRRAMEE (e e

- fetdhis connatrdiwitighyiogtntat afastdydrogen upiake eshditimhartdrthen athesecond -

L first pedatacting (ﬂtqgg&e&%%gﬁ%gfge lﬁ}gf’t O%dii'ﬁ%"fsr at least 30
RRbRoh gihe(c?ﬁde feed is
g, and the

ydrogen gas I's gen |nge cont act

- contactedoritngt leash ding.ofbths catakystalaba ficst tempedrétect followed bptontacting at a

R PRk L e AL i i

cottacing tenferstired8 6t HOK Q00 °CabWeihiln thaREcdAYopt LR teRperature; (d)

the crude feed and the first catal yst forns an )
hyidregen ges israsaeraindsingiog contaetings £9) diydroghe gpisgeagrated dueng

coRaRE mpd e Ghuticind polRiioH s 208l i o8 bk Fecd

updkes utlead Adottivh GO pehersted BydeSgent Of) i Gudy féedis contacted with a
product, and wherein the crude product has a TAN of a
1

S soesnyl catalysheand apariing ef thi PRIA 6otk ad dhep iseaielyst dogpms an

nf A8 PARbE oRELRELITYe il LAGHREREE o TAREAK bl of
th¢ TAN bfthe enudie fésle dnd sontsuting @f thednitial frude prddettandlad second
al.yst subsequent to conta

cat t with the qne e
caaaixsaifgms&c P uwdowh%fliheo?m{lmml setdes A of a most 90%
of I RANER it Srulod e () UbiRaciifils pEAHLI B Stackld b
reabor; (6 contasting isperformebintaacbullating bedeeactanéiitherorude feed is

catal yst.: (k)..hydrogen i s, generated at a.rate in a
con o8 A AP P StSBIRGUoH B0 Gt SH IR Pre hufigpe catalysts;

. : i i it i s :
O B LD A8l 04 M i,

' an
anaxdditionelaltal ysi tmthe gresence ¢fe hydesgen ceuroé subsgquentitoccontact with the

vag R i (R hARGE8 GOFEToa o 4 e BoHTAAER P 1220 Ol cubic
m&BR Yt S mRE? oRbRfde FRAL EPH}(E’QgeﬁHQ genérﬂ@& dfritg Y c@ﬁtat\:g/:ing, the

the gas is in adirectio at”1s counter to the flo
crade feedbismontactetl veith amatiditional catalyst in the presence of a gas and at least a
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fl ow of the generated hydrogen; (m the crude feed is
contacted with a vanadium catalyst at a first
WORE66303r e and subsequently with an additi ondCT/US2004/042121

perBha PY T eeheraisd SgarbasT A Lo ehacting oBtpYarp Ao 2ohirBfied such
thaPARE KA MHetpdsSs B a H8&Hon Aht §s cdunidp to tHRdTbv BEthe @adedeed and a

tenmperature; (n) hydrogen gas is generated during
flowmf tet gengratedeydragenpién ) the dride feashis sentactedywiith apyanadium catalyst

addi tional catalyst, and the con L diti

oGt GPERCa e e ity it &1 ShEonal P b sy Pperatue,
ari the @afthctihgRnHitRAs fle dofifoleI LR tief thd el RapRiat@B ¥ &least 30 °C
(o) the crude feed is subsequently contacted with an

loawed than dhessecond mp@gatane (o) hydrogen 5e is efprsatad dreng gentacting, the
e G5 E5iHsBL R Hh B LA ey e

cdiidllgd BEvhtthat thd 2ddifived tatalystimakep ableastagortich of the generated
conbination with one or nore of the nethods or

hydsagrss pad/ene) thecwands fegd issubspauentheenntasted withap pdditiopa catalyst at

0 ' cOon [ '
o SP a8l bR e Moo AhaldoRE ol ok s She sccond
tefiilentityrs s atrehst 180 WWpport conprises alumna, silica,
silica-alumnna, titapi umoxide, zirconiumoxide, |,
magnisiome eabedimens, the Inverdan glpe.progrdes,1p pompmation Jyithqne or
| - 104k b S ' ;
il R BRANE r i Rl aBiAcing To SR ioh e iR Shat compriscs
camdcaing atcrudefeed with one enmossndatalyssincethinh: @) thermatalyst isasupported
ahove O Cprior tqQq sulfurization,. (d) a life.of a
ooty and e 9o Sormpons b, e, Pligt lugftne i onide,
ZIRARR okiBe, BhgrleSRP 0,886 of ikilResRdrabty ?BJ&hé Sathlystds a $pported
fixed bed or Slurried in the crude feed. In sonme
catalpsscindthet sipport é poroesa (¢)dhe method fhthar ¢emprises an additional catalyst

C i.natjion wt ne or _nore of net hods,-.or_ .. . .
GO Sert P el of empera o T b B0 SisBiaons g i of
atded3P bnSERthe 6ARIYSS s Rt 054der; ho®Er () bblefftone bf tRlcatalystsisin a

catal ysts, .at_ Il east one of the catalyst is a

fix arshirded i the erude fepdpul k netal cat al yst and the
Suppgf ol S AikSts Ghe Bl%ﬁ?&sﬁe%l?d o%}l%%)d%%&ﬁ lts:é‘%i)%ﬁg% tht% one or

conprises one or nore met
mBre ofithi methivkls er compositivns acdoediag tp therineentibn canmethod mivat eomprises

tals f CoJ upps 5-10 of the Perjodic Tahle, .
cascting @é:?l?q?efng?nf{ES@g; Ohlai@?e w&ﬂ?ﬁ% 3t e?ﬁ'({%ﬁ@iﬁﬁﬁﬂ?&? isa
o455 Gl Rl GG bl P b
cdfial$4: (@) corhprises vine di morefmblals, fram €obumnoi-¢ 0 of thedReniwdiccFable, one
o SR b BRI G 08 D RS e, o
iR 0Rs REIES(H) haTpEREHATGT chtalkfdt, af 1eht®).0008 r%xﬂ%f,%oﬁb!ﬂ%l-o.ﬁ ;

one or nore tohpounds of oné or nore netals from o
gr@oisponfeons 0001413 grams dfeoneoatincordamdtals from GolumnsSsi0 of the Periodic

TS 558 b SRS F i Sors Tob e Fror Lo B BB Pesodi
THE RmikFF& tHEEEE: Be)lcORPSEY 1R nford thetddé fbRECEHAMNSEL1D of the
Tabl e, or m xtures ‘thefeof; (e) has, per gram of

Perindid Tatile, one orm@re 0onp®@wds openead ieesnelals 5o Columns 6-10 of the

PCT.. 04/ 042121 r or 0.001-0.3 grans.qf = ong ,or
POREFLE Tt % PR TR L) FORASHs oot ogs Bipige oG gfiinns 7-10
ofARE PEiodI® TELIE CERQ Hekse %mg&qld@ lof BRE 6t fBEcAh&tals it Columns 7-10

Col ums 7-10 of the Periodic
of the Periodic Table, or mixtures thereof’ (€) has, per gram of catalyst, from 0.0001-0.6
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Tabl e, or m xtures thereof; (f) conprises one or nore
nmetals from Colums 5-6 of the Periodic Table; one or
Wﬁéﬂ@’@@%ounds of one or nore netals from Col RETEUSR0$H042121

s DRI EA b of BB frplfea Moty RS Collfd5h0 b e Periodic
TESlE, @i of rlar lcompordiswt ofi® bemeesipetaliifora (Coliend7-10Wf the Periodic

metal s from Col umm 5.of the Periodic Table, or
Taples armpixtirpithersol (Drpompxises prerorgpenmragtals diom Gelumng(5-6 of the

phAARL 104000 8 oub LY AROV: s ALAREROR AMkally 26 o e

grans

Pemmc Tebla) & mmhtwﬁ (R) edmyiries bag bﬂﬁbﬁ: Iﬁ&blsﬁi‘on@ malunm 5of
npounds of one or nore 10 netals from Col um

or. nNore
the Fsriodigd ai%&q; oBe| px:mvapocr%npoapdwﬁanﬁrcegnqrﬁ apetals from Golumn 5 of the
PRRIERS 1388, 6 3fxires RIGH, T} BlsDnce aidth o it afleadt 8001 grams,
fromt(a0001£0.6 graing, ©0001€D. @gxmﬂse omersmougmfﬁaw @oz-loros grams of: one or
m Xt ur o hmh SSf&pigegmgfcgf 4 %%%Bg@gg}:oimé?utgﬁgpf[ gnrg or more
&ib%] I A1l
of the Per'%gl C Ta C a8 &nﬁﬁﬁﬁéﬁhé "" 'H?e&fge or

one or nore conpound
more mﬁab froan &lodurhn 6rof ﬂ!ﬂ Remiodi: Teble, lone Bemomjcmnﬁnhﬁeof @te or more

RO iR 6 4 FioBit Tah £ mipfoces Yool ) i ot g of

c&ﬂ?ﬂ,oﬁ*&ﬁfo @dmcms?ausa{) 01001 8. IBatisS0 0050, 1%1&1% éﬁons grams of

the Periodic Tab m xtures thereof, has, per

' one or nagrg megels mcswhrnm 6 obthe Bedodic Table, gnmmommompounds of one

orgh rachd At CBnkin £ P o o8 TEPLT bt esent T Bomprises

-~ ol or Midre misdla fiend CoRanO1 (st thémeﬂéﬂx@ TTabl8 forféringéte Gompounds;of one:

Tabl e, or m xtures thereof; npri ses vanadi um

- orgperegpetalgdiog ColwpauHef the Pvlawa@l Tahl\e errmixtwesithereof; (1) has, per .
. gﬁ:?]%f%g{flgsg rf)on? GRS i-%.eésu ) g:ﬁg QTOO? ?)g gxranjg%feone 09"59(%3' Pl?éals from

or n1x ures Tpri1ses co
Cdnmnd0 ofthePeadrdioTalsle, afe or mablbmpﬂlmﬁloibﬂé esmbiraheals from

AR P e bl B o
mbRIBHBindd VR oPmBBed TerddE: g‘if&%gﬂ}eg nf¥Rar, 8nd or more

grans of : nol ybdenum ‘one or nore
coppopndsefaicksl, qnmmtur&themhﬁ (@afomprisks mhattrmmeca' more compounds of

t ft t
oot R RSPt T rtitaes HpbAghuut GF & ke gmporads of
m&lyBdkhuth, 31' ﬁﬁﬁﬁ?es%ereéﬁi (t{)ﬁhb!l? 'ber BRAgh OF cafdly <, fréth 900810.3 grams or

corrpounds or mxtures thereof; (t) conprises one or
frops OO0 hgeantsrafimolybdenng, ase of knore E@lyhddnmn‘ﬁampeumdsdor mixtures

8555 B Al LG e
(s)"m;a;bertgm € catallystITrofh 018412031 garh§ 6ftin n5one(d%)more tungsten

conprises _one or nore el ements from

copyppids, er mé?ﬁw@s folt) mmsebnmnugrecﬁetale rf@anOhUneﬁ of the

Peﬁl {531?‘1 4 e% ﬁb?@yﬂeﬁaé ﬁomrtgqlPerg do'gﬁh T %gfsfabl? Fgigrein the

m&m&@ﬁs bf the@Colgmar® rmdtal ol @muﬁﬂrseme{ae {Eedg 176 8Mu) comprises
Columm 15 of the Periodic Table, one or nore

ong SR BWEMelSmERts Srasn Golum 1S of therReriedie Tehlecene anmarg compounds of

n%[)ﬁl%%élrg&%ﬁg&r es ﬁ?%r e%féf%%&% &%%gfl‘ahlgfﬂgﬁfx'gﬁ gé @ereof (v) has,

pef@lam mambmd%omfo 0000D9WBATALRS of londlok idkeelefnbets $@hi Column 15
s.h nmost 0.1 grans of altpha al um na per gram of
of the Perlodlc Table one or more compounds of one or more elements from Column 15
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catalyst; and/or (y) has at least 0.5 granms of theta

al um na per gram of catalyst. In sone enbodi nents, the
WOR0e566303 al so provides, in conbination wth ®€I/NEH2004942121

nore of .the methods or conpaositjons according to the

of; the Beriedie T able,prymixgurss thersoi (W) Phospharus; 9re ordBers compaynds of

ol AR bRkt O haR Bl PRt Blcha afbchflh Bfram of
catdlgdtparil/otiy)lvas at ehsh® A granisaeftthetg aludnd betgramlofwhtabyst.
support/metal mxture at a, tenperatyure . of ah | east , 400

C, abcomgrambodimentpribe igatiqnalso prgwidesin gophigation with one or

o) LA AL, S5 P
catelgdt comprising gombiningia suiport withngreer artroore ndtalato formst suppPort/metal
I T RERRSHS BYRPOF APERE ST DP STy A et FqRing the theta alumina
m%gmnm IR0 bih RBpeRiture TPalcitt 400 E_C,r@fdtmﬂﬁeﬁom&xits%nagt: (@)

npositions accordrng to the 1 nvention, a netho
conthining skssuppantinzetali mixhare svithdeetérde domm 8 pasieyend extrodieg the paste;

(o Sbisskan il npiy e iapng atpee Sipipetfp 26 o 800 C;

arf/@TE) ffubbinglihd 8ARYst60 A at least 90 A at |east-
,180 A, at | east 200 A, at least 230 A at |east 300

A, aln sopeteniiediments;itherimyentimeisy provides, in combington wighwone or

90- A .1Q0-140 A ..120-130..A, ,230-250.A 180 A .
i diny RO of GmRseRS ey T BALEvERHon. A rogd Pgf ggmerises
contHEHRE a Chude FERBwith vie or Mofeathlysis; i whivhithe Poré Bize.distdBution of at

or 25 A of the nedian pore dianeter; (c)

leaéét ete of tha catalyststhag(a)e mediaamoredismeten o least éf,? AZS{ lfegs%e% Aat .
1 InElp.

lebf 80 A BPIsfE 280 A e e B PRBon . o) BRSL 200, AFiadhe 500 A, or -

intaQbAge frorh 90el &OfA,SI 04[-)—1#0 r-%hleZOpmtOe&, mt-ﬁg %ﬁﬂnléﬁ(m A, 230-.?00 A;or .
at 4 C , at least 0.5 c , or at .

SR : 6 0t Lot 9% o e rtel imitPHB R b QARG Tithn 45 A,

3%?%025’9; RVOHERE melifin P@&iﬁ@xﬁeﬂrtgjl"é bifAQP Grefd'of alRA& 60/ mYE %t least

or Co oSl t'l ons accor g to t2e I nventi on a
90maf/goat ledshi 00cmAlgy atdesst 1206mblgnatdenst hi) m/gs atdeast 2eQmig; br at least

25 g S R i & ot QFhe aored ot i 4 e B st 0.4
cxﬁ-’vg,%medmm&ﬁé/g,@ﬂdt%aaimmﬁiﬁkgde, magnesi um oxi de, or

m Xtures thereof, and/or zeolite; (b) conprises ganm
al unknisemgeetbodinaeits, she iaventionalso(meyvidess in granbigation with one or

8 ey & mptptios EBntbe BT RO A nodhfd gl Sormprises
codtdetifig abFide feddN@itRoid oiindR suphiedeatibystss @swBlRhahdfidport: (a)
al um na, gamma al um na, delta alumna, theta al um na,

comprispalumana; pilic gilicaalymingstitanivmpzdde, girgorypapxids magnesium
al.um .. S - _r
oAE L PR B PR e BB min anor e
al@aimal @3 hay) pevgram sfapport, anleast 00F grahe ofglunatisalanhina; (d) has, per
conpositions according to the inventign, a_vapadium )
gramtofjsyenort; pleast 03:grams or at lpwst B.5grams gf thets abymingy (Q omprises

T 0B B A AR Tl BBt BTt of B SRTRELE D s

m6d[0pograms ofpipha alvgnihd pérggrah wiswortand t he vanadi um
catal yst has a pore size distribution with a median

por engpmgsmbodigments, thedgugntion ajgo providess ihrqralinatigmawvigh one or

mOR'F the methods or compositions according to the invention, a vanadium catalyst that:

(2) has a pore size distribution with a median pore diameter of at least 60 A; (b) comprises
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metals from Colum 6 of the Periodic Table, one or
nore conpounds of one or nore netals from Colum 6 of
WORE0Y¥R66308di ¢ Tabl e, or mi xtures thereof; and/ ACT(ER004/042121

agg%baf% gramb5 %gatgl@, at Ieast 0. 3,01 grgarrstrst Of'aporesize
iftPuffon, P a o fné 9&’@%@3?@”6?%@  (PRiEES Bhe or more

metasrfaah Colunis6 ﬁtmrﬂmeﬂdmﬂ’m ohdrer mbmmmpmmnés efone or more
pr OVI des, at | h one or nore, of t
C@}w%ﬁﬁggaet exodic kbl of H@sttﬂwgeqfnwlm @P]hasaper gram
&Sk
0%%?5%% P RN BF one k2 el gl Mioh! BTt €T the Periodic

Tdbde, @nd pr (nb)e cannpmﬂs 6f QfGRorg maatals flont Geluainkéof the Periodic
tal, ,and z%! ne-earth netal, in netal salts of
%QHFBX '#er gram of crude product; (c) at nost

0.0 n oS lef: 1 EsimbiRERG Gith
and?@r %%) great ﬂ?? rarrs bute I'ess than O. one o
mgoreafihe méthads damsnposnmns hcctordmg teathe Im@&om@rergdcapmdﬁct that has:

(o 405y gt 07, e B BT R Do B on BPE BTt 0

mEROFDBI0P rabR BTV dlkMADN et G AlKAGNS CarthM Bretal iR Aetal¥alts of organic
one or nore alkali metal salts of one or nobre organic

acidsings gragnef andmproduct) (e) bt mestd0G002 geams OEdSW Q‘ eqier gragn of crude

B8y RO 6l ) BB 1 60, o e o

caﬁlﬂﬁdtmrgﬁdmbﬂéﬁaépmmﬁndlor (b) at | east one of the

aline-earth nmetals is magnesi umor 20 cal cium

nellspme embedinaents, Hae inMention;alie mpsléeqs arbw@@aauqmmth one or

| ‘m&%os' 84ty BafSiihg aBhfng bo AR EnERKSE She B mors kel metal

‘salto of)?nmsnore omaag:t acttts me:omderefatklmlmwehigh aietal @alts;ﬁfrme OI mote -
cat,a s tQ produce g t uct t i udes :

Drgzrvaaeg @sp T A S ? qéfal{ gptals is lithium,

5 tﬁ ﬁg % er g‘ﬁ 5??%&6?mﬁg$u e eec %rlﬁnhg@esmm or

cah‘hmnd swtabl e for transporting; (b) corrbl ni ng the

cru roduct .with crude. that is .the.sa .

di 1 115, 0me empplitients, the inyention o moYidss, i qitifigtion with one or
méréiof Y Beth6ds dr'RAIpFEIToN é’&bi:dlﬁg @sthe tfvknfidR Glrh&@Réd thafcomprises

the crude product; and/or (d) fracti onat i ng the crude

OOpt‘aeung:a ciude feed vdthopnenanmaongicatal ystseto groduce 8 totalprodisgt that includes

= GhE ok PRARR b rietBlng, [T ThBbinfERp R bal it o

crodivstis Gk saing @r BIfyérfidFom the adeebdid fofm Wbléndosuetable for
nore of the nmethods or conpositions according to the

transpasting: dh) canbivipp dhe @ude prodrgiavith & ervde hat isghe same or different
J]ﬁﬁxea&u&eeﬂéa tonoi'J’m %rl:?éﬁtl s%taﬂ%, f&retg%Eant%a&ﬁt’i‘é? &pgff{atcﬁ&txa%ng the
um na per I

cradelptbdict; Iaihdlolﬁ ed)wﬁoﬁiting(thé ctuds pﬂiduﬂmto &elorgn@arﬂmuate
al pha al unm na g_er gram of support; (d)

fragtions, and prodpeing FAnSROrtAtion faskifram b dgast tmeéamee#lstzl@tv@actwns
20054 Q683Q3nb 1&%4 &%‘Eﬁ‘%‘hﬁ%ﬁhso }o @1 es) SARImMRGicd wittdne or

has "a pore vo € pores e’ pore size

mete DI thebﬁéth@ds drfconipobitiand accOrdingCiaBh@inventidn, heagsported Catalyst

cnB/. %fa%; has a urface area of at |east 60 n2/g or
cogpopipign th da)nlgsgt east 0.3 grams or at least 0.5 grams of theta alimina 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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(g) conprises one or nore netals from Col ums 7-10 of
the Periodic Table, one or nore conpounds of one or
WRHeS/066303| s from Col uims 7-10 of the Peri odi CPIHHI@WIMZIZI

R sk A0 SR RAROS volumdref (36 POt PE RO afution of a leas

3 A0ER ggl;éal 2
O'ﬁggr iodic a%fnegyg?ﬁénsl Xtures r?gﬁgfg?&‘ﬂygﬂrg’tl@&t 20 mg;
(2 caumiptifesami ak yutre mictabnfrOnADHdmAs 8- 1§rofiilse Periddiofable, one or more

QPR B0 Lt Armere meatalr SoBt s 1ol OFth Piedo Tebf) G mixtures
m%feg;ﬁ%%o:%@sleg gHPBf BB RE81s o PHofuniE s %!fﬁlefve?fauﬁotm one or

Ic Tabl e, one or 10 nore conpounds of
morescompoundeofiwteairsndre mﬁfﬂbﬁ'om\Cﬂunm % vith@@eriadic dable, or mixtures

o33, S S ot e of 1o g

o&rcﬁqﬁon‘éfColﬁﬁﬁ 5QhcthlS) rcﬁle@aw}s CRlRA 9|n§etalQ:Bﬁ1p6{md§3 bfmixtures
lutm 6 netal conpounds, or m xtures ther eof

thwnﬁr@)mmmeadmmmm metals fromeColumpcueitbe Beriadin &az:l@mme or

or m xt ur&?@h%%?%%ﬁw%?lw%ggenu%ﬂ&mmmres

théf&bﬁqayml BtF]ﬁBﬁi 00006 LATPeLT M 02001-0.3 grams of:
tungsten, or mxtures thereof; (o) conprises cobalt,

ongray nepre Golems Grmelaladmeor mase QOIummﬁ nytal compeundie prwiitures

@B Blooibkise ARRBBE o b st APV B BifBures

thblleef (i) ¢ombtigss radlybddnuny bﬂ@ﬁr mbfe cRMfunds bﬂﬁowbﬁénmear mixtures .
nore of .the nmethods or conpositions according

ﬂlﬁwef,.(mprefﬁs tuRgsteR,REe 05 e Fempennds af nmg;ten,(oa)nuﬁage%ﬂwmf

] (og@tg}nﬁl?%e?c ggﬁ%ﬂé?’“@?ﬁ Conpos| tbgR’n(S mﬁfrgast ?e{?fg%?or ®

cogipaizes nickély dcosrantreempotiidssofimiikel, g mmmlm thereof
di stributio bet ween 95 C. and 260 | 8
| gast KT its, dbe inxeationplgyero ?né“ °‘6‘P ‘é‘?“"? tOne or

" mBrelb¥ tRE AgthoRs of‘tYdiiﬁﬁﬁﬁfoBQ BEcoMihf 1 the Yhvenfifn, A H&e compomtlon that:

di stribution between 260 C and 320 C at O’ 101 MPa;
(aphab s TANeofst nmst)n:at tnoah@ 5 ot st P G o &tmt @il (b)chas, per gram of

boi | i.n strl ut.i on betvve Q C and,6
coffbostife, SIS 0.00) Bl of Wik RaRt BB tpfihetaBpe attbulion
betwednOBETC BRd 260 ‘aIraaf 1GIONPaSAtleE00, OOﬂ);rdms at B85t ogmrgr@ﬁs or at

conposition, at |east 0.001 grans or at least 0.0

legit A gsnms of b}'drmarb@géﬂth %h@,lmg rangp disgrabuiion hstveen 760 °C and 320
o PAAMBRE Ricak 301 oAb Bk BRE TR R

digttibotigt bative@s320 1C aad50ra atdnN]1 0¥ MPao(ed hay at 3ehst®.080Dframs of
t he nmethods or conpositjons according to the
bapigdEegesPer grag oomRasios; (d) das, Prngrain ¢fqompegitigneatdsast 0.001

griils br AL BIh mﬂPth%{al éﬁ:ﬁ%o i tciij?f(?)tﬂ%S a&gﬁ)@t' Ofg(%or‘bg geéths of total

as a pore SI dirstri
rﬁdtemaﬁdeﬁnadfumpérgrmamfcdﬁﬁosﬁtxomt nmost 500 A, and/or in
range frqom 90-180 A, 100-140 A, .120-130
saﬁleﬁar%@dav%mmtﬁnh&p alsoprevides, ipco lflﬁ'ﬂ‘a’r %‘? gpe or

m dﬂgst rﬂ?%ﬂtél on§ ﬁecv %@fgo@%ﬁ%f%%%&é?g&ﬂoﬁ,@%rﬁﬂ Sniickfion that

inQ1Gd¢s B2 4 rd ﬁétﬁ]ysts,tmﬁelt thastnozieaf th datalpststRa)yhasApaobe sioe

25, A.of t redla I as a s
dlﬁrfl@éh%’fwaﬁ %}eé'agfil #ﬁngeteraq 4@%4 fglozg W@st%@f? A gndorina
rah &P 6m 301 524 Srool tho L0 139EX; B) B PRkHian 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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and the support conprises alumna, silica,
silica-alumna, titanium oxide, zirconium oxide,
Wiegpwencsidh oxi de, zeolite, and/or m xtures therRGIUS20e4042121

conprises qne or, nor,e netgls, from5 Colunns 5-10 of
por diametar 3D 43 5 Ao GE 2o/ Gkhe MegiRBaRILIaBItes:) Bps a surface
2/5- i @l , .
S FRRTLCD i bt 1T e ot B0 7 (38 Bmpait support
antinleesuppbit komprisds dhineinBesilica) siticd-ahinsipa,diteniom oxpdes zirconium oxide,
conmpounds ,of aqne or,, nor.e net m CoJum 5 of the

3 I h
3B GdeBr e Rt FHSRES (hFEPE 613 Coppyispiane o5 ot Bigtals from

.C&%ﬁ%ﬂ?ﬁ%‘e&l&lea?é@d?@ﬂble,%g QP Jn(%f g&nigpaﬁng BEofd oMb metals form

one or nore 5 metal conpounds,
Cdlmas 5+i0dfuheBeriddée Tatile, of mixmoesphereef; (Hrremprisesome or more metals

R e R T .
C&lﬂﬁn%ﬁr{ftﬂ@l’&?od{@}ﬁ’ﬁlﬂe Amituidsthedot: g) 10ks; ]:r:ér' grarA % cathIgst, at least

gram catal yst at 1east 0.0001 grans of one or nore
0.@@10 1 gram$ ofrene los mopn Eolunmbmetaly; boeror BormeColumadimetah dempounds,

o B (5 o bl AR A8 £ Bl B 8 pahdae
TdbTBAS BFRoR copfioualls HRdR dFRicH: netdl® FotCoIhn dofhe PBfodic

Peri odi c Table,” of m xtures ,n. thereof; and/or (Kk)-

Tableypr mixtures tkerof; (rbas per gwrfsatalystadeat 000% grmms ofone or

Peri Qdi ¢c', Tabl e: one o [ e.connound. ne.qr s e
mB GRS CrpaRecane tors Col o SRER R ipbuls, Lo RgeBiefeot, 6
coffipsisel 61 driigdre Aetals FrollCélnmn IOrdfablé Peddic TAlI8! dtie® more

from specific enbodi nents of the invention nam 20 he

compeBndscaf ope R mose meladssrom (rplempd P of theoltariedin , Of prixtures

- RO g T 5 ok QEHERS oA PP e T,
. - ondly modé cohpownideef ossiadomeidments fromuCdliuan 1Srdfdll Perivdic Table, - .,

crude produgts are obtainable by any of the nethods

Or pytures tReTERk descri bed herein. 25 In further '

mbqgi hdn i i e il;x a
e qﬂlffimgwxg%bgg@hémg FlurELRbM' ﬂﬁexm%d@:%%goﬁta {r¥ention may

speci ments describe erein. BRI
beRBESbRIAWidhNecamraforDRi MeBodichentst ofghsinvéntiove For exanple,

invention will beco arent to those .skill Ln the
foagieS B e ubodiRER O P b SR hiBe e desbied B6m any
ofiesshéfnbydimass upon reference to the 30 acconpanying- :
drawings in which: FIG 1 is a schematic of an

enbdaifvmther egtbodinents, aode produgistaenobtpinalde by any of thegnetheds and

sch ties nbodi ments of contacting systens that
Syftﬁ%‘?ggsé’”?’ﬁ%%c%ﬁ’r acting zones. 31 WD 2005/ 066303

PCT Tkt efitbddiddents, hdbtiomd\ f@neeSRag be adddienake Sfecific

enbodi nents of contacting systens that include three
emghodiraents deperibedtliereili G 4 is a schematic of an

BRI PERHROATON PRI HRAWARES N COmbination with a

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 5 FIG 5 is a schematic of an
enbodi nent of a blending zone in conbination with a
WORHH6303g system FIG 6 is a schematic of arPCT/US2004/042121

enbodj t. of conbi nati on of _a ,separation zone, a

cont IG5 A S4 R 3 Shanstisiet s & qopiaching pistems that

iR gkt entadiid; gsentative properties of crude feed

and crude product 10 for an enbodi ment of contacting

t he EKudkisfasebematidoftanremsbodinbeit pf & sepadratian Bnksn eombination with a
%a hi cal, representati on of wei ghted average bed

¢ ?F%@Eé{%?@- versus length of run for an enbodiment of

cont g% i9%g atsiReBatiASE dn@Bthodirhdht 88 b RneH %ﬁiﬁihéﬁc%n with a
FIG 9 is a tabulation of representative properties o
cotandeg Spstemand crude product for an enbodi nent of

i h de. f i th | v 15 FIG
0" EG, 8 psr et Shanitgtin el L8 shPkelEh B  perstion zone, o

cétftactip dpstéfeshdPdBlefditgQone. : - Product for an embodi nent
of contacting the crude feed with two catalysts: FIG

11 i EIG %igpdstatdation oftrepresentative properties of gniwle feasndtogude product

10 2 BB Bl fortioncb O A0e RSB SETyl L o
r epr EKR 8tia higedphidal Représehiatied ofweightclaQekidgé bed/ Rirfpéfatiird Wersus

time 20 for enbodi nents of contacting crude feéeds

lepgthipf renfor @n epbodiment g eonpanting jhe ande foed @ithione; or more catalysts.

gr apgy . t gt ] . n e
o L s AR Gt el OF oS 4P RldB e rude produc
for antmbbdingnt ofctatdotieg shenéride feod withhi tivoeatalysts; at al yst

syst FIG . 14 is a graphical representation of

* r esi ik 10dnanather taylation.of acpresepiatiym propertiss of sgile fopd and crude

= I . . . i
e

cat afliis 1l 1 335 tabubtioR lo€erudls féed and gnadehyiradiets for embodiments of

B T R R e R s S

CONtEIEs, 106k 4 BRphicHORpfeS@fiativnt JT P Palhe OF &8s ?ﬁHuS@Rr@ﬂsﬂ@ﬁm time .
systenms. FIG 16 is a graphical representation of
fop smpbedimentstod ﬁpptam@ug@&edmwmb fephidifferepicratadyst aypemef

cru run ti f nbodi nent,s of

cont a6 A4S bimBEC el R e basFPR R Gfeods verms
rusi YisieefoB embbdimehis dfotattdipdradd R8dPwith ERirelfetent datyst systems.
properties of crude feed and crude products fora St Systetns

enmbddGmdhissa grapbisak rapresaniptiono! epsidne doatent, wxpresssdin weight

pefdépt EFor itle BrOBucH Coraifh A BBHA0Grthes D TBMUBIHT U fecds
wisly fitue difB2e\EaAB8b4B6EGR03 PCT/ US2004/ 042121  t hat

i ncl yde a.vanadj um catal yst and, a myl yhdenum vanadj um
cat aﬁ*&ss,ﬁ" Isthgrapucsl raprag%l¥at193 ghangen AfY grayity of crude products

vehRl Yhrtfihe ?o{gmlﬂfd%ﬂ@ﬁtﬁ bfSortfcting Wikferh SR WthToH Gifferent catalyst

products for
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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enbodi nents of contacting crude feeds with one or nore

catal ysts at various liquid hourly 5 space
WOHH6638s. FIG 19 is a tabul ation of propertl‘r('éfs‘,UWiﬂﬂlll

T S B8 s o R DT, B with s

bégmperatures. \Wile the i nventl on is susceptible to
vari ous nodifications and alternative forns, specific

enboEI(ﬁe}& 15 attaharlagioh of peopemtigsrotisyu Wnd@ra%p@duﬁs fore

olehE 5ot e e R s RY off b i it v tawid howrly

s@b@g%}lo@ﬁlleg)n thereto are not intended to limt the
invention to the partl cular formdisclosed, _but_ on
t he EEﬁthﬁ?tahlﬂ%lanﬂ @renestiesiof crusle egflsiand crude products for

cfPRiefr B il i R Vol (PR Kol o

as d¥WhikaHe hweﬁﬁtm ﬁﬁﬁﬁﬂﬁ@lﬂe te Variom moldificatioh-dud altebhative forms,
DESCRI PTION bed Certain enbodi nents% of. t he

badiments theesof are showa by way efxamply igjthe draxyings. The

A 3L Bhdliioq SRRV ogS dod fopied

desefipticn Mem:egnamtmﬁedto limitdhEinyeftidn) to téepartjcuns foymidisclosed,

A L e L ey s
ﬁfthﬁﬂfih ﬁﬂl‘i‘tA%?rc ’\g‘ﬁfo tgé 852311% ififibn 8§ Geffied by the appended

det er m ned Boi I'1 ng rang
cldims. r i butlons for the crude feed, the total product
oduct are as determ ned by ASTM
O ot herw se nmentioned. 25 "C5
asp heblttﬁﬁ %fnboﬂﬁi&%sgoﬂtﬁe BVERTdIsAREdest HBdd Kiréin iR Bidird! bét&ﬂ Terms
i n_pentane. C5 %szggaltenes content is as determ ned
gws." Col.umn X netal (s)" refers to.

t Table
and/ oiSTHE efiRl @ A ica Rl ik U MR o o o
Col urwPPgravity hefeRetol APl gravifpdt 16,5 O (68 HRN ART grawty is as
corresponds to a colum nunber (for exarrple 1-12) of
d‘ftﬂéllp%‘f %EL@M"’W% 82or exanple, "Colum 6

; a{%f?éﬂlgél}'%gi&lzpéﬁ‘e%ﬁé& g A ARIA prdeh) G?Hér{ég%cﬁoffeed and

/orone or “nore compoun
the weude produceareas détsrminedb A ST Methed DEB@1. Per i odi ¢

of eriHiEE Goees) aﬁxﬁ#@%?or&ﬁ%m&é?%ﬁﬁhé%s&re?rﬁ#&r the crude

profiet afe e{E‘He‘_ STIOf Methed 255307 1fless %&Entlonﬁd
Col umm X of 33 2005/ 066303 PCT/ US2004/ 042121

Per i ‘62 asphadtshes” referstoiasphaktenssrthaspoindsluble in pentaneCs asphaltenes

con‘fleql? 1S as Ge%zmeﬁéa %'A%Tﬁ%%fi&d f)fZOO’?.

“Column X metal(s)” refers to one or more metals of Column X of the Periodic

Table and/or one or more compounds of one or more metais 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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the Periodic Table. For exanple, "Colum 15
el ement(s)" refers to one or nore elenents from
WOR0051466308 of t he Peri odic TabI e and/or one or REIES2004/042121

the RERoRiP, L3iec MR X SPHOTPYNS 16 B GpBIE PGS (10F Sxatapie, 13-18) of
th%?g#g{ﬁ@ﬁ'aﬂﬁ FW%)FH]% Qf“(%l 3k eién%ﬁt{s efé% ’ﬂo%ll'e%r more elements

conpound of a metal fromt
ﬂ-ﬁar@(ﬂdmn 1T alfkles, PemiidiphiFabdé amtioredrere mbort compoinels Iaé phedf more

Tabl e, a.co of an element fromthe
el?‘-‘@f"‘i‘%g‘i"@ Q‘\Q@Fg‘hfssc’fféa? gﬁ‘i“g&)%é}nglg the weight of netal
or tﬂﬁhé‘\@éog@tof%s dﬁam by, vl %rarm%ta frdrﬁt&pleﬁ%enﬁawé weight

MoO3 1S per a yst, the cal cul ated
ofiasiogripiound of hmemllfgdnu&m]ifmndxcaT abrlen wei@toﬁalablymteni from the Periodic

Tohie okl 98 o st o BsiPerip A Eblegp ololaled as e

wéiSRGH lﬁetalaorqhér%ghf §Eélemant! qffoa bxzﬂﬁﬁl@ € .1 gamaofzmwg is used per
product) expressed as weight fraction or weig

grparaf s t thm@dam weight obthg maelgbdgmungnetahia the catalyst is 0.067

substrate V%Pﬁg refers to parts per mllion by
lf ed/total product mxture" refers to

t he mdiitéﬂ‘t’ere&‘é}ﬁto B Weightof hlROmpahait ¥ieh subkbra@\(forgtam ﬁle, a crude
processpmg @teDl stillate" refers to hydrocarbons Wt
H

feerbialtpial) or i¢tude produrt) axpressed am weisht fragtionyovaight percentage

baggg%éﬁ]er m n&'g]%gaﬂ% ﬂ%#%ét RO %%ﬁi}s t@&)gfet%;gé}tﬁ@ﬁod by weight.

r ef e‘fC&uﬁ@f&&/ﬂ@&]rpro@mit hiigtine” fedd rthe vlikiure theindoatactsdhe tatalyst
the nolecular 20 structure of a hydrocarbon.
dqq@smm content is as determ ned by ASTM Met hods

- E3B5 DIty 9hs 1o RyGcal fiins Wit billihg AREE distHUuroR 58veen 204

for su tal “basic nrtro en to nitrogen

L °Een Ghpaksl 3430C (ﬁﬂéFhaKﬂ(H)bMPlaeﬁsﬂltMcoﬁbm Beasidetermined by

M& ﬂé%ﬁg@ is as determ ned by ASTM Met hod
aen source" refers'to ‘hydr ogen, and/or’ a
CONPYLEItoADHIS® Fe fER 1P SIS, ﬁl%%ﬂn, , ARAMOP ﬁﬂfdr RohtiRied in the molecular

presence of a crude feed and the cataly react to

stiyeowg efta hydrocagleon. tHeteroatopnotten) isiag dmenmed &g A% Methods

eSO AR S PR Pl R e 8 b T B b Rpptrogen

reffs (RERGER, cofipdands thi1eRa AdKa dfuésaAikin 40/ Bic niktbgen (“bn™) is as
m xt ures thereof A _mass bal ance nay be conducted to

Method B2896 hydrogen provided to the

NIRRT R R —

wlg:nclﬁb‘.l@é ptﬁfjenge of at:ruﬂb ﬁeﬁ %ﬂ lﬂbé'lcfﬁdlyﬂ nedchto pro?ﬁe hydrogen to
eterm ne ASTM _Met hod D4179. "LHSV' refers to
covmouﬂ%(@} indhe %fé? teefe é’ﬂhydmenpserqueéwr mvlerrla@t arnot limited to,

E‘J?an? I qﬁ,&q}
%n%ﬁ% fof ys’téalrxtg cg‘a cul'a egg y&sa%%#a CyPopane,
btmt}glwaiar, SOMINESS t}mraoﬁeAanana:aiamgmg rbesonchmtedete assekeitie net

here 34 WO 208%{ 303 PCT/ a)&{ ‘rz?cé "Liquid
ani’ﬁ"‘%f drogendgyrQyi o AP BRY U ¢lles one or

mor epEARRLBNSh §th@ith” 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 (™). Total volume of catalyst is calculated by summation of all

catalyst volumes in the contacting zones, as described herein.

34



10

15

20

25

30

are liquid at standard tenperature and pressure (25 C,
0.101 MPa, hereinafter referred to as "ST?"), or a
WORMPWH63030n t hat i ncl udes a conbi nati on of onePCIUIRAP4Z042121

conpounds that =~ are |i T, h,one or nor

RS iaid miEe” 2P rigia Kppopition Ehat Y1cues e O mpg,fapounds that
ary S5 pidesFreafiefize %Pa B e e e dfafer referred o
as(‘BOPACHT a bhmpmmm theilifclutiddr edmsbinaiioresfxine ofintage ofmpounds that

or.gani c refer to al kal, tals ne-earth
argaqud gt S%é IVYEL OngaZ SR COIEH‘?W?&H %5 50 E}ﬁﬁﬁkgﬁt’l ons

ther ? e@io&c‘l"hﬂl@ hsPdpedifiell By Yhe International
or ga%?%ocgﬁ\ljggﬁl zéérgqgéﬁ mned b I?/I Met hod eDI e?fl_‘llaS on

Utli6n bﬂ/Pmemn@akpphad Rbemistry (1P ACR] owmheea@OBr efers to a

o s St el opgant asideh Tt A binelatseallipessarth metals,
zited aﬂém@ eltebRiue br R¥mbitetidrdBERet] A48a@nt ofaehlk fmetal salts of

réfers to hydrocarbon conponents with a boiling range
orghmummumasdetemmeébﬁAﬁMMeLMﬁP)Bh&d 200 C (392 F)

AsTURETbope e Ny R Hoptshe ferd Yo AR BFthblh rsicue

reMamah after eiré tlcﬁrmﬁ%?hﬂﬂﬁd ofansubstigte  BICR 'cbhtet ik @s determined by
content" ers to t content of nickel, vanadi um

A$TMrMefbpdm1)natl ons thereof. The Ni/V/Fe content is

nor rayepafhe? Beiedle Pt Bl Osupdhen witl Bl pli Bighibiion
betvesed 382 (‘INOHF)?ﬁIdEOOﬂG @G920R) ﬂlmlmgh@agmphthawem isas
corrpounds refers tq organi c oxygen conpounds that do

deframined\py AS T Metbpdid307.c02-) group. Non-carboxylic
Cont‘ﬂxﬂ?@g”m‘?&r@?&h &X\V&E&uﬁf’;’ H’t erlﬂ el theh are

not mted to, et ers cyc co
ar orfti/VFakcomtbmt!” sefelsad treaonteat d’é:hlykhisvanadmun n:bn,rm'tqonﬁanahons

tergi VR oeeghia = AeFaniged B ASTH Msindt Bitbe,

M X f9m®* m@&gﬂpﬁtﬁ-ﬁfaﬁcdﬂi@ﬁmteﬁ & @@%&Sc@ﬁc AR of Hude feed.

(peptization) value" or "P-value" refers to a nuneral
val (¥onvwarlixytie pmmrgmc oxygsocomppieds” refatsdn oygapic oxygen

coai’:ggﬁlcifttﬁ{ﬁedso 1532 gte%e%gr 113 ? 9(302-%0 n‘h@%-t-ch%ngm E&ﬁammg

or%) gefieBinp aﬁlﬂis&cﬂﬁué barde golimidedidaktheRecyclic ethers, aleohols,
ept i zat| on", 30 Journal of Institute of Petrol eum

arwtlc ajepholy, keleness sigeinydsp, i apybEBtons %ﬁreo gvhich do netdiaye a
nmedi an pore dianeter”, and "pore volune
cmq)o gﬁé g{()mBor di anet er, nedi an pore di aneter, and
por é‘NbﬂLdmﬂensable@E’%ﬂmﬁ&ompoﬁﬁﬁwbhmﬁ(m@é 3Béomponents that
(mercu % porosi nmetry at a contact angle equal to 140).
arqaga}f,p%a riti cso A9220 35 WD 2005/ 066303

Ebc;rﬁ%g&%gé@ﬁue” 'ﬂP sﬁ-kHSiEEﬂ%efé%ﬂt&é ge 'éi‘atl b g% L\«?k%]cl% represents the

fidcbsiatorvi@hdary of asphaltenes in the crude feed. Determmatmn of the P-value is

described by I. J. Heithaus in "Measurement and Significance of Asphaltene Peptization"”,
Journal of Institute of Petroleum, Vol. 48, Number 458, February 1962, pp. 45-53.

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

D4284 (mercury porosimetry at a contact angle equal to 140°). A micromeritics® A9220
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"Resi due" refers to conponents that have a boiling
range distribution above 538 C (1000 F), as
WE08¥96633d by ASTM Met hod D5307. 5 "SCFB" r ef RGI/USR004/042121
. standard cubi c feet as r harcel, of crude feed, .
insingend GMigPBISHtcs g Srcieys Cepmeiad Seb S he dsts odsiepmine
Mt heds,D3663. "TAN' refers to a total acid nunmber
expressed as mlligrans ("nmg") of KOH per gram ("g")
of sResidne” fofdisits campaenisthatrhaste bpodiBEvangs distdb@i@vabove 538 °C

(19PCER) it stemmingl RS ISRLEO 50 B and 538 ¢ ( 1000
F) atSéﬂ:DBéoﬂ:féYE’ﬁy \ﬁt&é%&amﬂet 6&%?::1‘16&%1 Bk BRAe RASTM

Met ho 307. scosity” refers to kinematic

vi sciitairfage atea’33f 8calalyd(e afFgeterviivebby ASTM Mathod D3663.

det er.m.ned .usi ng, ASTM, Met hod D445. I n t.he context,. 0

this |feé%r§it%gﬁ°tf§ta°@§% < Rpision o8 sllersing  FHE') REKOH per
griRl (48" QR kahpRd TIAN is dReferMifRE Yy ASPH Metod Wibeur at e

tested is outside of imts of the test nmethod, the

t est“V@OR oefersitapydrocanbains wish a hotlingrrangerdistribntioncbetween 343 °C

S5 285 da00 PR R JUBF ST Kot tEeitied by ASTM
Mbfba®530mS; ., and then stabilized. Crudes may include
crude oil, Crudes are generally solid, sem-solid,

and/‘Ofisqasiyi referstalinematie visepsitiynt 37h81°Gdd00 Btk  Viscasily is as
W v, f n- condensabl e 20 gases,
dé&%ﬁé‘ﬁeﬁ%ﬁéwg‘#&%rons thereof fromthe crude
t-o flanhe coméxabf thig esplivatisle it ibtche idebitbodzthit i theaYue obtained for
often occur at, or proximate to,. the productiqgn,  and/ or

a propestt ot e gahstrate testechis quiside of limitsof thp festmpthof dhe tesbmethod
m?fﬁ@m%ﬁeﬂlfah%r ?é&gflﬁrateﬁrt@yg{-fbﬁl@h+1%’?;%#,éw| led in a_., . .

treatnent facility to produce nu e ‘conponents with

. spedifuiles smay be prpduesthanddiraeioitbd fionmisydrédanboneoontgibieg formations .

angﬁﬁepqtqqq ]llgeltglﬁt b ?sf}g%ém\c/ﬁ? cBh %i/o ' r#&}'ﬁg{;s: q%? tgéli}:gqlgrl slo?i)d,' semi-solid,:
RAAC 'StabiRratioh hA! ih OB R ﬁ;ﬂg{rt]:g ;to,\i'@:ﬁH{vhmof non-condensable

distillation methods.  Undistillec or -
gages, watet,isalisitos gombinatipnythereof fromsherapde i fomen stabilized crude.

C ent.s that shave a . carbon nu abave. 4 | . .

S FRBERlGn 19 oplR eaf a, SEDRKIRRE IR the ARG s igr retorting sie.
gr arstsHilized dtiides tidalD) e dibt bdenldistilied dnd/or Sasticnally did€illed in a
whol e crudes, topped crudes, desalted crudes,

tregtrseitt facility dp peastuee mapltiple epmpesnenisyath spesificrhoilings range distributions

n n R . t K 4
g R 05 S L e TR o b
is het lirhitgl oatAdospitdriowlistBfatich afetidds add/MPeachiim distillatidn ihﬁeﬂiods.
ave

have heen renpved. Typically, topped, crudes wll
U%fﬁ%gﬁgéﬂ@/%flﬁ@t%%'fﬁg stabiliged crudesmayinciuds compgpeis thaphave a

caftion el ot o A Wafliin 8P B 1eAB TPOREAS B B At oteliPof

criifemdxatmplas|of sebilized dadehmemdp whpk ¢rudss, tdpped edublesyvdedaited
enti onal

stabjli,zed crudes_ to be transported to cony
eridegedesplfed tf’l_él&lél arvci%sowrwmgﬂb@aoﬁo RTGRERH; Bi78rS (9 prude that
haﬁ3 vt &ited Sabh Blat BERast E&Hg lggthg gggishhaﬁé thaﬁg{%%ra Boililebint below
3

ave one or nore unsuita rties t
5°Cat 0.101 MPa (95 °F at 1 atm) have been removed. Typically, topped crudes will

have a content of at most 0.1 grams, at most 0.05 grams, or at most .02 grams of such

components per gram of the topped crude.
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render them di sadvant aged. Di sadvantaged crudes may be
unacceptable to a transportation 5 carrier and/or a
WO 208Y/966383 facility, thus inparting a | ow econdfTfUS2004/042121

o B8 sben P BB SRl T BSBRAS XB
tritispaAv PR R echtionhiedimant fhdilif@syRrarlspo tidh cadidrd(for example,

produce, transport, and/or treat. Properties of )
pigekuedy aurkagedhipsy dethenagndehidvgdae op morewnsuitable ipropertées that

t Q; TAN.of  at t 0. 1. at least 0.3 b :
ez sBbm o onuae, 1E Ry attaged Riges BB nginrelalye guipansportation
cakfléer £M/c? atiRlafhent Fabilly! WoF GnsRHAER 10w Ecctibnli€asibe & $002

grams or at |east 0.0001 grams of Ni/V/Fe per gram of
digadvdntaged cryde.oThg cdospmivvalesimay be sealthalfa rgserveis that includes the

aibelRBbE FRoc et B e SRt b, oafbiSdd Bt
gr a@@geﬁkydﬁdismvaata cidésvahy RieREle (AR afd ot Gimitdd to: a) TAN of
| east 0.04 gr ans_ of asphal t enes per _gram of crude;

de;
atlgash 0 UcH LeasbhOsh) viseosity of Bilesst 60 6Bt ChARREFaYHY pIROBcH; d) a total
bl bk _
N gy UE G Lol 00O LRty o ot RS 001 Gt BENEV e per gram of

cridé; @) a t¢iel hetsradtonis contetitof ap leapt)0.0050graims of hetaroatdiey @ fgram of
“rlwsonme epbodi nents, di sadvant ag?%é:& ude may iPcI yde

cryde; Ty sawdug copPRLRRAl Irastb A gremol residucst gram of gdeng) a Cs

asgg%l{eglr%érrs of %?gtl?%ég:ﬁbémg% 9 efé?tp @ ge gg% a%gﬁlodf ;B)a MCR
cangsit dfiat. ledsh 0 H02rgrambafiVCRNpes granh of cruddliiy a domentadaaktals in metal
rude may have_.a TAN i range from 0.1 or 3 10 20,
soffs S Granpie ot of B gt 00081 g of ety iy e oFsridss 7D
coMBIREH OB MePeof Hlib SsIHA BB R thefts USISRIvai@ e iR ﬂfa%r include, per gram
di sadvantaged crude, may have a sulfur content of af
of disedvargagrdsrefeantleasin.] grams ofresitdugratdenst @3 gzams efwesidue, at least

.02 . di di sad d
0.8 g 3Ries B A0 B RETBEtSef. FPIOHR BRREeh B
disddvahtagRbsitidOmay hiye ATADKMGSBnEOMsAD, 1 6f0.3t0 2@ARBI or 0.5 to 10, or
0. 005 grans of oxygen 25 per gram of crude feed; c) a

0.69r §S3R Al the pertpin smbedimests, disadvagegedcmdesy parmgrawyof disadvantaged
crf 38 By S s S OF oAt 5,005 Bhpns s Pl 81 Frach Wt Lot

0.02grhmsi th APl gravity of at |east 10; e) a content of

nmetajs in tal salts qQf organic cids of .at, | egst

0. o%@fﬂ@@ﬁ»@%ﬁ%@ﬁ@vweé CHIge® haveripeerties inplpding, but not

. At e :

]n?%c udg)prer ftgpam ofs’ﬁsagg\gg%?la%g E%&(}S&i&?ﬁ?égst s of oxygen
ped g€ of @tdegfeadys) adls dsphaltenés Gifend oAaideasd 0.04tgramaef Cs asphaltenes

pedisiy PETbRs etob SRR desecbaeabiis(1og sl 10 g8t for o

crh@2Rbd Qi AT ARty Hat 128610; 8) £ Oohtel o7 Wfetal Oln Rbtal &S f organic
0. 001 grans of hydrocarbons wth a boiling range

acifissfiat leastiON90DE gyamsof 1R66ls Gengrdm3dngieavr f).combinddans thiereof.

| . 0,00 t 1 t 0.005 |

0 0 grEaH FpRBaY BTevpiritan BhFnig g e et least0.001
grétns L 1dase 0,905 %{n‘égggl(t) %%4%g%ﬂnég@h§dm§%b¥@ with a bo%hng range

12005/ 066303 t 0.101 MPa; and a
distg htiorohed@dend? et and200 Yaatt0. N 10ABagat denst 0.0 geetms, etlsast 0.005

BB b G SO} PN A Bty v eStlive hen dsabption betvveen
2001 €002 09104 %Pa;rml/ea&tﬂ)?d)m%gg%% 135005 grams, or at least

di sadvant aged crude;: "at | east
0.01 grams of hydrocarbons with & boiling range distribution between 300 °C and 400 °C
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grans, at |east 0.005 grans, or at |east 0.01 grans of
hydr ocarbons with a boiling range 5 distribution of at
WRRHPS/066803C at 0. 101 MPa; at |east 0.001 grai nPCTAS2004/042121

'eﬁﬁé@&@&%ﬁﬁiﬁfmﬁé@ s ot 623t 0 B0 2l B nt et .01 s of

hyth 97 &B%th?@&ﬁgﬁan@e a%mn befwéeﬁamb °@. aa%sg P&'HE 0.101 MPa.

east 0.005 grans, or at |east O. grarrs
hy dr Disad ntegedictuiesamby mulu@p pmd:fshsa Mag@d chustenatdrast 0.001

grﬁ%% ga\ 9%8%8@%51%;9;@& gﬁ?ﬁm O%d"t V\gﬁ aaboﬂmg range

diSHBLASR6 £ RosM @m°@aﬂ@1@pmanet 1&@&3 9@)0@'g§zhﬁé, AYlch&.005 grams, or
bet ween 300 C and 400 C at O. MPa; and at | east

at(ea300.01 grmflmlrdceﬁvns @nm@sacghnsmng@dxsmbuneab@memioo °C and

20 T bl R R0 BlatebSatiotss ¥ 285 ot s 0.01 grams of

hyapdaaristing WA BAGSErat S dREiHGRN befveé 200 PETand380PCfat 0.101 MPa;
di sadvant aged crude, at least 0.001 grans, at | east

atdeasbB.08} grams, atrleast 01085 granes, o1 atgeastf. 0 farameipHlavdrocatbons with a

bl efed Bitifon brrbh 300 o A3 4 ok G Mo Bt edilB.o01

graMe Nest (!EOOSTg‘rﬁtn@,ad)ﬂ at ledsh@.0d lgmc&ﬂfyﬂﬁ&drbbhﬂ d}@thhlﬂﬁolhng range
per gram of d‘lmsoaﬁlant aﬁed crude, . content of such

dlf-"@lb éfat most 0.1

of adl sad&g%* agé'ggdér uggsg'ggl{ e easfpwgghﬁg‘g‘%‘&%&? Bhide) at least

0. D(thltmﬁ 410&ast)0.005 praois, at atlleass0.00 gﬁhlns;diﬁ'lyﬁrmﬁrbons with a boiling .

ragge d@ergipbég%f%“qie@t 008 s pdof Rhekthdanshinighen Beiiac

¢ coonkhis! 99call iR Blgl SOUNOROHE i o Bisndlork 83 bruce, a:-‘

0 east 0.0 I ams r at | east
cogtmf snbh hydmocaaeimorfsat mash(0.2 gnmm oma masaﬁgegrams

i Scam dBatae it ey Rete. 19 M0 6T wPdrentiged prade, aﬂeast_

0. mpgﬁﬁﬁea‘i 16kt 01665 EraRR0oN R 1QIsN0. 0D Ghadleof HydfocBFOns With a boiling

20

25
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limted to, crudes fromof the follow ng regions of

fatlgﬂedlsmbﬁm"tnoﬂﬁgasdﬂof Cds101M®asout hern Cali forni a,

Egy ?ﬁ@m &&ﬂ%ﬁﬂ%éﬁgﬁé@é’ ng ‘%@ R%zéla'%g ng%@?gﬁé@%’ at least

0.60Iggramms, 41480065 gichishesa 1EhA01 Bains ofydroseibans Bithiatboiling

Mal aysji a, and IndoneS| a Sumatra. Treatnent of
rapge-distRpioneint kasli0 Y@y enhance the properties of the

ST G g g s

descritetd haredk nmlude,slmﬂ umﬁoi@;mdtedrtu,dmudeh &tom sf the fhldowing a¢gohs of the

o A i

I
¢ gg‘scrbitagled W@%Gﬁﬁtgggg% y sul ;@% F&&?%orﬂ%%eav%ngola
Offhose, @nﬁs@esaﬁﬁi/mszvenemmﬂha; Malaysiay dnidindenedia@umatra.
tr eaf nent rties of the cru duct produced as
desgﬁrﬁﬁ@&nt ?féﬁ%ﬁﬁmg%eda%ifé rm“chF"?‘PFéJO s pop apﬁél
d&ﬁ@ﬂﬁ& dd@sudeb ssthat HR B dbire WBERALM Lot h’dﬁs‘iwohﬂﬁéh affd?&r

crude Teed, or closer to the correspondi ng properties
traafmért.ent crude t han the crude

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

38



feed, thereby enhancing the econom c val ue of the
crude feed. Such crude product nmay be 5 refined with
WP28e5/0663030 pre-treatment, thereby enhanci ng r AGTANRE04/042121

RO RE ARt At BTG e ol BTt araducsd s described
hefli® hie diGdet RIthE Rorré HERIR g pdPéitidsl T West TeRsBmefia® crude than

1
crude feed in accordance wth inventions described
ththemde feedpgr closec tasthe conaspmodingprepestiesrafdfretaradepittan thirerude

cat.al yst i.n contacting z and/ er .1
fec ot s T ORI AibeiD e B g et e groduct may be
refEH With 1638 oZ 88\ Bre-tBdatth 8@ Sthe RS eAhARATd ﬂéfinﬁhg cPFIGENISS. Pre-

feed may be changed by contact of the crude feed with

tregtmaent mayoneludedestifurizatione demetoldization and/or stmogpherie distillation to
reOf the crude feed. In sone enbodi nents, contacting is
IBSY?B?W‘?FT} the presence of a hydrogen source. In

soneTgahRet oENéade fd2a il ¥eboRl@Be valhUfivativhs QReribed HeRéif may
hydrocar bons that under certain contacting_ conditions

inglisdegontasting thy aydertecd svithith eatplystialiin agantasting zme and/or
ool S-SRI RGBS, LG hAl o ikl heropery

of a@pidecfeedihay b8 ehaip2d by contackoffthe crude feed svitosieastrhang catalysts
zqQne 102 via conduit 104. A contacting _zopne may be

relagyz-togne semeBropeRY obthesrydedeedsrIn Sﬁmetqnmoe%%icea@c@fs is
peffohfidfinthe p&%e&gﬁh'ﬁggfg%gﬁ s&ﬂ@i :%{%ggm&tgghﬁl&déggm

contacti ng-zone i ncl a stac react or,
sotwed is ermcdranore iydiddarbbng that umdgr berthin eantbating canditions react to

ety Ol sodSi R oD hipte .
i quitgy sk GeRRNE BELSHacting s§@EhAID RABRMIE Rbstactit}zone 102A.- .

contacting systemis on or coupled to an offshore
eridecieed enters Contacting zsmetl2 via conduit 641 i contacting zone may be a

t al [ t ' (St 100 be a. ..
redf it HEOIRD ofocils: Sl ORcRiRe R e ¥r B finptions theyeot
Exaftipfes 0% coft@abiigiezdiRendide@tacked ball Yedotor( 4 fikedEbed@htor, an
two 25 catal ysts). In sone enbodi nents, contact of the

ebullaiing tedsencigrs  continupusly stired tank regetor KeCSTR), & Huigizpdbed

redg o, RGP Frnc O A MR ShB hor MR R R ALAS e

cotlattigy sistefieisronag esupied &y anséffilvrecfanilieyt Comtactiof thecaradsfeed with
API rayity. In other enbodinments, TAN, viscosi}y,
thw%w»'%@? EneRndanting gRsierp é§9 AT RechEamtipuous RreGegs, er a bateh process.

cont : [ : j L ONS

o o R conibln LA infhC SPLIARRIAts (3 Sample; tw

cathD/is).e regomecemh oo ditnents,amatapt offthe tivels fedd withea irsidetalysedf the two
cru w th one

cafdlysty e e TN A Mie.crbiit i SpseAuEpl s P GrIPE She feduced TAN

cnidRifBdd/with ik éeB@ncP&@&lgﬁ {12t 9 Abtetoatdnts iR 9fd inkfed s API
10-60 vol % from 20-50 vol % or from 30-40 vol % of a

gravityalIn vtien embodinentsd EAN eidcosity, Nird//Boenndent heterogoms content,
sone e dj nts, a slurry. of tal yst and ude feed

res i coBlaND A BT Ol SocP RS 06 Reat B perties b dtdeTifiuct

ch&hgtg%fa% Pealt FUVE reltivvéd5 1 G Prop&iefothe Srudk F8) ofer contact of the
n;:;grfglagst per 100 grans of <crude feed in the

c

withgne onmoreQafalysts.i ng conditions in the
cont %grltzﬁg GI%I%Q&IIH%%XS, ia Vo ul%l%edf cgtléiys? Inthe ggntlaci:t{ﬂigtz%ge 'l;Solh 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 sluty of catalyst and crude feed may
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15

tenperature, pressure, hydrogen source flow, crude
feed flow, or conbinations thereof. 5 Contacting
WEORBIR6633s i n some enbodi ments are control | ed REE/US2004/042121

indlud o OG0 s B iy Fa-braprens felatys e 100 grams of
cré&-é@@infj;e cow&e. 70-430 C, or 80-420 C. Pressure

I'n"a contacting Zone may range fromO0.1-20 MPa, 1-12
MPa, CehtddingeanditipnSinghé/Bentadtidg\zoné malydndnded buf ae dotimited to,

tolfpapaings. phessiigy Bydraleh Soutcs 1o dste JRisk e colntfighd gereot
Ciértacting 6AGtoms 1 somembo@aadntd dreRontrolidd fo%ﬁ‘édticﬁg chude product

or at least 20 h 1. In enbodinents in which
witly sheoifierproparties Tempengpiei i theaeontacing zphomay xangp(feom 50-500°C,
LA QTR eda- B et R PRy PSRy 3 §om 0.1-20
MM~ PBMEY, 2-150vPRbr 8 MR, THSV Q@ theNiFideRed Hilh glially range

N8/ nB, 5-3,000 Nn8/nB, or_ 10-800 NmB/nB contacted
fram OH-3hh™.dh$-2605s {20 b ThS-Hykir,ogenl Gl ur lsomeerebpdimengs, LHSV

._enbodi.gant i anpined. with_c [ s(es) and
15 P‘gbﬁsgégﬂaaf“:“d’a%tﬁﬂ&]gﬁ Iﬁfgl%\%n’t%ca?iﬁ%éﬁoz ne. Carrier gas

nay i@ enfbdintetAsial which tHe ydedgen Rotict i8 suppliédis AgHTor example,

The carrier gas, may facilitate flow of the crude, feed
hygdragen g29)) dtatigrofithegaspensdiydrrass sputse ththeaudefpediypically ranges

S e 3 I8 3a B) ot ) T

B 000 R, sl SRR SDNENEP, ZiBim o, 53,000
Nia¥/e’ aga0-300N e/ ni*icontactsd mithethe batalysigs)n Therbybmgen source, in some

h b 20 ' .
erdipcatn. 41 GomEF M CRIEE B0 bt iR tprueh o gasing

l:zotﬁﬁgbﬁﬁieggﬂs ‘?‘2%35- ﬁP&%&,W%&%&%&H?{;@E 'I!ie\e&‘ri'ér.gas o
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cru in condui't 104 or separate Vi a

+7 mayofadilitdte 106 ofithe crude foediand/or Bow oftls hydrogenciourse it khe contacting

S AR BB S o B! 1 oo
A dr(_i%%ﬁ sourge ERNEX & diyAFsle,; methaad br @har@Rfay be, used-
W

i's conbine th the crude 25 féed and/ or the hydrogen
asgeamiss genansbiedueylated throughdathe gentrctiigAone: my exit

contggcty . i |

condf s ishgeh Rfed By At ElACtrR Rk 27 00 oA Wil Hfhruce
fe@igl conduiti4 bcsepaatlypviadohdiinl (61 dntcohRbiingdFORUOR, coitaeyof the

general |y known separation techni gues, for exanple, .
crgflecfeed Yfll%é cgtalyst prodyees a totabproduetdhafineludss agrydentogduct, and, in

50 %%ﬁfb%&ir{?éehéé s hBmé e?nb%ﬂpgéf»i-;lté a'chfrier ¥A8'is! AARHbi with the crude

ranspor to transpor dn carrivers, pipelines,
feal amdagehy kgdregan sousdeiin eondust, 1 06t e tptabpredsdtmyayzexiiadntacting
conmbi nation there . The y include gas

ot R RGP RRBRR ST O (TSR R De.  hycr ogen
sul frj quar&ﬁihb&ﬁﬁ 9p8hé @mdggfyd%t eﬁﬁ:ég? &M%#g%d from the total

excess ‘gaseous hydriogen urce, and/or carrfer gas.
prdduet esing genegally lnmynizeparetigrcteekhiquess forteamnpleggasylefuadrseparation.
100, urified, transported ot her  pr SsSi ones,
T'setc&fdgggo Ty EXIt SPPaE s 115 S ool 2 s Mo e Hatisported
860 | s / : i
to C%Q\Qs?og GcaPchrfiéet] fad/ s@&géﬁz%ssélﬁ, refdi%Ric8 HRY }:H&!) t?:%oﬁng zones, or a

ontacting the T e feed th the catalyst(
combomition thereodt Jhe gaoniay incliwlemas farmed dluring presessing{forexample,

ont act.i zgnes,, The toral product . be separated :
hydEbeeD e AR o pE AL SHBOGRpage) cxess B3 T Erogen
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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FIGS. 2-3 are schematics of enbodi nents of contacting
system 100 that includes 5 two or three contacting
WHR§8X066343 F| GS. 2A and 2B, cont acting system IRBIX/US2004/042121

S5 IR Eoa SRR QR A D S5i06 fasl With i Cafgly L produce a
to%ﬁn%'agcﬁgf,e&&méa% g of %?écoh%un% 18nes! Yhedbl @ﬁgﬁ&tﬁ@ be

as*separate contacting zones In one reactor.
sepmtédtéﬁﬂmmabmdapmmucamtdgag(ezbne 102 via conduit 104.

t heslﬁgg ggoeq%gé W S"c§ }qp equc?cﬁ.%l%er 0 q%ctg%%n?tlg{ﬁepm%gt%c}udes
wo%mféy e&ﬂaﬁ%ﬁg%h&e SFERCEA RED zsn@@m@&m% s%téﬁ:ulroﬁ mémdes

certaln iments, as shown in
contuetily zoneg d02 andd t4 EIGS.GA mﬂéB:chudercogiashngmneeM%rIM 116.

s 2K &g 38y sonite opsbR? 16 0P o depied B Pyl Contactng

zoﬁ@élﬁto% rédetdr! %Elcﬂyae%e& difterS bostAe n¥i162 vfaodondmt 104.
exanpl e, conduit 106'. Addition of the hydrogen

sourlogoma émbodinents; alnar Gastiergas lswmhmd thecdhydregenspurce in
and/.or _c act. of

cope 06 0 1 Bt fieed it 8 ARGRAR 20nd8af AR HRsBiing
eSS, As SRS WSFIGD. 11 BACAHA FB; thd Bydko5éh sbiroef &R/ tife carrier gas

feed stream . The feed stream flows from contacti ng
maherderithe omeor momcmtachgg gones withshe cynde feed sepaatelinva genduit 106

el b A e g AT ML B4 90 B 06
Admﬁon ofothe ﬁﬁdm?en ﬂfwﬁﬁmﬁ/ﬁah@batﬁéﬁgas Asustbotorthe flowaF the crude
FIG 2B, eed stream exi tsc%gt acting zone 102 via

e%mamh@&%marﬁas end/er coniast phtheicryle foedhwith the catalysth own

| S O Y S O 08 10y

stitaad The feedstremy: floavscfivorh @ontecting Zoine 4 62 itd. cantadting zone-114. In FIGS,

cat S in contactjng zone, 114 [or contactin

35 GE ¢ R sBesin doamibrarogranacone At nlstnd gensiis.
exi t(%n?a%nﬁ? BhRst 1'0Q91 &6 Hﬂ ﬁ%%ne%}%ﬁ%tchﬁ%%o r)@s shown in
116 and enters separ ation zone 108 via conduit

FlGh@Bcthe @@dpstro@tu@ma nontastingzoné $02 viaspnduip bt %@Qddenmro pentacting

2o 13- thE AP T B e 3ol Sl 4 Pl i 15

ana@hﬁebdmfﬁ;uﬁ § zéneSEIBAr ati on zone upstream of
cont act| system 100. The di sadvantaged crude (either

t opp fend tirsemppeyibe eontagted with addipenal crighyseaha cm;cts%zone
I
1 lﬁ%ﬂ } onﬁ%c%rtnﬁ 2388“ g%{/ogfrokrg The BT Bg]l?‘ﬂﬂ af‘he tofhP EJro uct ex1ts

on o ged cr I'S separate

cohacﬁmig #Hined 14 nador tonthdiidganhe ( [®indetnay lsq::arﬂibﬁm@nﬂ gos v1a conduit
110 e Praciat SOcUpY ga 5 BT SRERIEH FORRAPL (RSO e The crude

pr&ﬂfc%ﬂ‘;slsé&aﬁw %@Ciogrv@ﬁotn[ﬁ ?padvantaged cr ude. In

ano conponen at have a boiling range
di stHIGbdity mchlamh’omoﬂﬁ: &Mdnhemcoﬁ alsBparatiomyorizaipatreatd ofNO

2005/ 066303 PCT/ US2004/ 042 | east partiall
COR@EIRETYEED Iy v e cagsc(erherdepred oaﬂlatvﬂpe%d)t%rs
syropdi. I
scf i Joff 120 b S 129 ?’SDP%‘Z? o 0Tl ERbRbt the
dmﬂeant@ﬂ araieds sdpacated llmgjueelﬁﬂqlmsﬁmgwd ie thechet (fomexampie, sparging,
odi ments, at | east portion, of
mem rane separation, pressure reduct1og) 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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separated conponents exit separation zone 120 via

conduit 124. 5 The crude feed obtai ned from separation
WOR085/86883 i n sonme enbodi ments, includes a m XROIES2004/042121

conmponents with a boiljing ran di_stribytiop of at

leastpartiall0EPeratAd from thedisadvantaged uAe 1o Pradiss e FPdE Jrege In some

) : P oo Do
“’“g&é%}a’{l% ég{ cr%&ﬁ%ﬂeg |kgﬂ% eg:cg mxt ur%&gf%gh;ﬁrlr%tgﬁgﬁ?%hthaam
sepirithd &obwihk idisgd vantaged dineder iTh sorme embedinmeats, atlledst 8@OEW@, of the
120-900 C, or 20Q0-800.C. At |east acﬁloriéi on of the
sepagige CompePeRls ! sppatation zons 140 e W83 24ny enters
contggt | : iments. includes
ConTE 08 USSR B30, By oty
a thixhirs of cqmparentsowdith @ bbilingrangerdistdbioncafet leastnl 00s€her, in some

SRS iR SR RPRSRCe 36T 1 BRI e

crt%%’é@c?ﬁklﬁ@es 3 Hﬁxtﬁfé’&ﬁo?dgi&ﬂh&ﬁ& withial Boi g4 HRAiYISh BBtween

via conduit 112. 15 In sonme enbodi nents, the .
106¢1966 °; 104200 G ob20M860°CGi Ah leastn partion phitheicoudefecd exits

seRR e ICD 2 SHETCORACTRE P BF Cep Rk cTIgHR R cOnteting
zoféd hHIER! 1-8h TaQohiit | PefrhfuktBtrbtdaged 16 fornd heRdiR(roduct. In

product having a viscosit that is between the

somiesotoidiments, sepaaation rige ;12% sy tbepositioned ypsirgasaropmstream of a
el A RO o B RRSoc BB HSGRE S 109 concu

1120 thereby producing a product that has a TAN that is
bet ween the TAN of the crude product and the crude.

The Inisema embpdizernts, theegrudrprodiat Ahblended, with 8 fuds that s the same as

!

or sl 1t Tt feeRGY gl ole crhdprob Lt 384 ) oppbiued witha

cridechasiipdi diffefefitlviscosity ahertleametulting o 4 blendsaf prothect bavidg 2 viscosity ..
roduct exits cantactin tem 100 ja conduit 128

b betsorh e SRGEBEY 1 CRUE TN Fhfbe Tiseosibtpe i g snother

exhn? B%béﬁ%ﬁlle(%tpvl\'db?tﬁ% ma§ bedlerRied Withtride Ravingtd VAR (RAOE dsfferent,

oné or nore process streans (f

or
theebyplodyciag h prvductthbbiasst TANthat i betweemithe (FAM of thecunedaiproduct

froms ati.on, of ope,or re, crude. feeds).

end R0 T DEpIeict Rl Bl R Gt RE repfiftndlion dodbt Bnment
bl englechoRmAd ¥I6: 5, Th@ertdlh @B 8intdntse afibe féudlesieers E@tlacting system
crude, or mxtures thereof are introduced directl

100rvicongnis A8 rapd s irastigportien obthe caidepsedust) elﬁtsmoeﬂm%lin@ system 100

of S SR DA A3 Bt aR e 50, st
pobticitefthe tfye PRRJucHE eombined SditCdrel o aidre proceesssugams €fdr byample, a

refineries and/or transportati gn carriers. _ Product

hydpneatbonstrears such asnaphiba prsuced Bomgepaaien efonepr more crude
o i Li _ . , . .

fol 8 AriRle, londlic 48, br Byeleh ki, Ioroitln plodRA B, The
prbdessstraagnszemde 630, orude, of atixtuids tHadoftave ntrotneadsdirectly dhto

or__processed. 42 WD 2005/ 066303 PCT/,US2004/ 03%21%1 . In
blending zonetl3A opppAHeRRIAYHblending zang %‘P§°%‘£-B*a]r 4o fRI%igg system
- it 1 t '
e ToLE B or AP UEh g Bond 1), T W ERESRRLBOREY Blolroduct
spbetficationd esigratedicbyf reéideridseand on transpoctativmedriony. Pysduen

10Q through conduit '126. At |east sone, . .
specifications &Jn%lude, but are not]liznnte 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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conponents fromthe di sadvantaged crude exit
- separation zone 120 via conduit 124. At , 5 |least a
WP®003/56303f t he crude product exits contacti | HQY/US2004/042121

o I doIRIG; 6he disaBieniAEst ee STE-RBAHa gone.| A foeugh pepduit 122,
ang'o rggk'ﬁgelgagmﬁggd %:gﬁe ls%gesfehxs gfedetﬁlﬁ&@E’ﬁBéd ta%&namé AU feed.

e crude product toforma bl ended
Thercpadicteed THet chicenabmtacting dysi¢md D tirobglecatiduig 126n At 1t some

copIFOBGE TarRPB A PALIALEH GBe B IRR R A0S 10P HiRpareisa2s. At
ledsPa flo guftﬁm ey crﬁ?%él%g]l neé(ft? 8bitEdthg f &Hn' 100 and28te6d MEfding zone

pro ed produ may be processed
lmahmugﬁ uomimwmse IQther prpeess stmtasnmdforamdes antspbl:em&ng @one 130

h l, lub
disop s WA RgndAIG 137k bR i B RS Proit o fopm e lpnded
prédit | Thd B&naé@pﬁaﬁ&exﬂaeﬂ&hgesﬁé 500 ﬁha&s&ﬂs papduct to

produce one or nore distil fractions. In sone

e nbdmsnmntembodhmms ﬂtbecrpd@mduct anrll@r thedlersled wmtmt are

ang‘érg"{dr tfs"&)‘?e?? ﬁﬁifflaﬁae re d a'i'ﬁfh Ct' raggyo(g kﬂ?e blended

prbd’&t?n A ritbcetdedt® ocﬁ&%aﬁﬁwfﬂi’ﬂt r&ifas su@ﬁam ofdfion fuel,
or at a-rgostp?(?m% of he TAN of the crude f eed. ia?]sps

heatitg fiiehdvhricants; erkbemical Rrocessing aapsnciude distilling angfor fractionally

cHilRoe B RO B B A

frdtfions ThAMIRfentodithéits, the erudepridud)ite. bhendad produtt, Bndor the one or
at nost 0.2, at m)st 0.1, or at nost 0.05. TAN of the

v be at east 1 an
m@ﬁelﬁd@lb fedfirsdionsymay be hydrotresiedy b 1 0.0001 and,

TAN%(IJ)TSB ’?‘% % pfocfﬁ%?a%groggé ina rang%?%lr%ﬁgﬁ%ﬁmoﬁ 20%,

<. athmosD3®%, 6 A ndsd 1 0%2f tler TANOH theiciidd feelin Irs soree embodiments, crude - -

AR Tl S G b o

af mbhel, st
org Crudeéfégtéagf i 33 Ghe th@e NidWuEEhEAT ANTof af mbleEl, at mo

e crude product, in sone enbodi rrents
0.5 st 0824t st 0/2-at mmttOeh or Bhmast 00y T AN of tigyomde product will

e by e (00 ah apord bttt D90F i @l Bhbodiments,

TANGH S criidSproBfét ridy?68 iafa :@ﬁgwlﬁomrmmb 065, 01t om /ovoms to 0.1.
cont ent |narangefrom1x10 ramston

gr anfe, sogeeotgdiments the erudepreduey hgs aitetalsNi/V e @nt@nmf g most

9(% 32@1%5;%6“/ at#gos? lgf/naﬁ% %t%ﬁcj %G% %lgfr?gstg’u;@ %%@W/F Ftcgﬁtent of the

cr&dbﬂ%e@ Wbﬂﬁcrﬁt&él pﬁadut:tbﬁl %&rt&%&dfiﬁ%ﬁs dmehggmllliig\;fﬂaecontent ina
crude pro | 0 0 %

rangA B nt G0 20-6R%, OF BbrOViutiihe VLR oriii oh theeids feed. In
ce}tg.ﬁ'l e?ﬁlgbglﬁpgﬁt? 4#69 I:ruﬁé‘ﬁ{oﬁu&qlag Spc?%fﬁg? B cr%e gﬁﬂﬂ&tsa tofhl N1/V /Fe

organi ¢ acl at nost
cobf¥Ht irpd ranps frokOPk 107 gedmstosst x 5078 gﬁantshe xthﬂf afamciot 210> grams,

of netals in net salts of orga acids in the crude
01'f1e7é HOE TSP 5 10 carBe HefRram %Q‘?@nsefésfilse%‘e@as at most 2 x 107
granis ¢ en?%é %t?séﬁ'% en{l:jaﬁlfglér*fg Tlffiwfpééoﬁeﬁt%f@ﬁe crude product is

I'n neta organic acids in
70- 83096, & 120846,80%0-110% 6Pthe NlﬁWH%:o:ﬁent&ﬂ im0amad feethe

total conte f metals in nmetal salts of o
In some em odgnents, the crude product has a total conte At 9f metals in metal salts

of organic acids of at most 90%, at most 50%, at most 10%, or at most 5% of the total

content of metals in metal salts of organic acids in the crude feed. In certain embodiments,
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'orgﬁucla‘ﬁdsc u(_g gg}éé&t I.s.from 14 40 15 SQ or 16-25,.

acids in the crude feed. Organic acids that generally
formnetal salts include, but are not |imted to,
WEOR005066803c aci ds, thiols, imdes, sulfonic aciRS/USGH042121

by pEodoet basidpebEomteRt of Mot B etaloans of Srganie stk in a range of
1-BERN ALY 09,5 ?%o@ﬁ b9§ sa%doftﬂ@f&a'csm%ﬁr&rméaﬁm salts of organic

portion of the Retal salts may include alkali netals
ac{cfson thexaogd feed. Drgdmumdssthm gencraﬂyr dorpometat sajts)mclude, but are not

lingig Eipu OO Poins TR s aBio iRy A0 P Fmples of
cafloR h@ Q€d§%‘§ dH nQut afeOl i Mhitka tgpﬁa@hﬁleﬁif:%&lds %ﬁﬂ{tﬁremc acids, and

ars nic 6 nmetals (for exanple, cromun),
benzoit acxds Iﬂnbm@aifportm dfrihemetah saltsandyoinichade alkali tnmalc (ﬁm‘i example,

B R S SR P FERB Gy BBl po 38, o,

%aﬂﬁm r@éﬁﬂmQ@Q&&% (ﬁa& B}Eﬁnﬂ@ zifle APHAnGRANTColirhR TS metals (for
O 0000003 grans to 0.00002 grans, or from 0. 000001

exgmalesarsenic))COROGIS g:mim(f@rexmpbq, chriomivm), A mstures thereof.

erbaficaApsmbeBertl ¥R RuaibfeRadt aht cotoy 3P MBialsip metal
saﬂ§ oféraadit acids, udd prdeudtdinfd RAECfrom . mepﬁﬁams to
80-120% or d0-110% of the total content of metals

0. Qﬂmérgroar,tf@n@p ooamamtq 4180002 gramms.cor fepan 9&890014 srams fo

e R

sof@tepdbodimerfts, altbRl conémof memlcmrrdethl saits of m:gaﬁi@-aiﬂ@%‘the crude
80-120% _90-110% or._100-13 oof the API graél yof

prediiet iy TSPt 1 306259028 10% s

certarn e d| ments, the crude product has a '
vi s dns:bttgrm@fnlmdmmm, ARG %ravity oftist cruddptoduct paedured froff0Gentact of
of th

iR fordp oo shaconet e conitan RS ERYA. 8p-1307% 90-110%

rrlm%wJ ofkfle ﬁ@'%gm%ﬁy 20%he Ridedfeedi Ofp @ftain@nbddnaass, AP Oiravity of

crude fe In"some enbodi nents, the V|sc05|ty o)

thQ mdcpmcbﬁ@@ucl‘i-ﬂ@, t3os86@6% of the 25 viscosity

of the rudef e the

o ot SRt s erbdiSrelor TEY yinkoshly dF AR Bl at most
8095, 3¢ at Mokt TR% bOge vtsecﬁty dffihe OriiBe €0 T BEE &nbbdiﬁleﬁlsyﬁhe crude

product has a total heteroatons content of at_ nost

proygs hega w&oqslts ang range ab30-60M2050% or 4840 %50 té? visgesity of the
{ { 0,
cné:&e%rf?%u EEIGS% i e n{ﬁg , ﬁfég \él?% Iétp g? 0 y'?&hé\s a %igimSt 90% of the

v;&ﬁ:@ﬁley‘ ofthe Eﬂ:‘ude deddentiilecthe AP] gtavitgadithe &ﬁrdapmﬂoas:t 738036%, 80-
t 80%_ or at |east QQO%éS%Qe total heteroatons

129%9&@6 130% qfthe éPLa@vrt)é enbodi ments, the
| f
Qo H 5o ahfbRintiond, B cridiclto M BACL R heRFoiffmEBtgnt of at most

90%4)lat urostiﬂ%,emncmf 10% porcat wobat 5)%0)1‘ tlod total heteromtdnas eontent of the
i B Seini Ok grg%%rga 5o b oS cBhent of
atle ng H 952 Qé{spf@/gszr# a% (%QR/ ea9 9% of ﬁl@%&taﬁ%%r@ﬁtoﬁﬁ %ontent of
sul fur’ content © e cru In some enbodi nent

thé¢ éradsfdelur content of the crude product is 70-130%

80- 1209% 110%.of
JIn some %Irnboglments, cth% s trjlr content o{' 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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content of the crude feed. In some enbodi nents, total
nitrogen content of the crude product may be at npst
WD 0096663113 nost 80% at nost 10% or at nost 5%CIU$R004/042121

total nitrogen content of the crude Ln certa
leagti8%. némlgast B% oftheienlr Gomtent of she m@s?esﬂ ﬁqrafg@ﬁjbodlm

oSOy B 5 et 70 B85 0 b0

conitenl of fheeeudelfeedione enbodi nent s, baS| c nitrogen

content of the crude product ma st . 95%, at st
90% Insomerpsnbogimentattotshairogengo desgrpeyctipay be at most
feo,
b ét%*?% c?“ﬂti%ﬁ%%g@t @ the orude

feedl t Inogeaincanib@ithemtt, thé ciude ptodiiet hasta tbm&aﬂrogeﬂ/opomtnt of at least 1%,
| east 80% or at |east 99%of .the basic nitro

at I 8900 5oast BOYocn A Leoptths of e dBirbaBIBEE PRI O thepgude feed
ox %gﬁ;gtoﬁ%ggt?d@b@}mt hRasic m.w%?a cORteAL of TRY ciiBe PhodiBShay at most

at nost 9 at nost 10% “or at nbst
9% ai imashB0%xatgnost SO, etmostfl 004 er atimostri%6l of thedwsic nitrogen content

of B EBHE TG0 3 cFrEa. pispodiuegl, i sBidippuct it £hepé Yi5gen conten

oi?:ft 1635t 192 1ea3P30%! atll SRt 909606 bt T2t 9% of fthe:tlﬂt@lt:Crﬁtix'tS’@nfccontent of

can . sone enbodi nents, the oxygen content
thbhmded‘emlde product is in a range from 1- 80% 10-

(O g, 1 e B S50 Buflpbf o o

90%%%& 5024t ot Q00 HﬂﬂﬁstQﬁ)% b? aChustes o bﬁﬂié@ﬁ:ywcd@&nt of the
at nost 90% 20 at most 50% at nost 10% at nobst 5%

cryde fepd boeartain embodimentsathe exugde produet M@dﬁ%@mﬁ of at least

S e B SO e MR e s

Sdﬁﬁmdmemﬁ thé ok @A tcodtnt @ftthd. emﬁé piidifet iatin h eange fAYG-80%,.10-

~ “or at least 99% of the total tent rpoxylic
. 7 B ARt BRI 1 e o oo B AR Rodimments,

R O e AR TSt 8 s 57

atamsd §0%nal/most 18V ht mabtt % of tbcapbtmtytbﬁ the ami:d:syhcrm;d doepounds in

oo FE Yy oSN REFO0S, B GR BoNb e SO Ao cutorytc

ad“ik%bxﬁﬁcﬁi%ﬁ&( ¥ atQedsP m%ahﬂem 30%9) 8 Tehst SBYL) 8P at18450 9994LT thetotal
a crude product may be di fferentiated through

camtealt 9E¢asbaxylic heldmomupdmﬁhﬁ cryde fagdgeneral |y known

e cepE USRS SRl e OB vE bt ShRE Ry et ied in e

craBeF8d PIPsed embotlimedth adafboxihie déideaidor Ma@l aits 0X y@boxylic acids
content of at nost 90% at nost 80% at nost 70% or

may berpkamisghy @ﬂuqqdéve&ty gerrcabaxdin copfaiRing organifORygeR compounds.

CBRrv kA plt B ShtbRy Y QRMihip Brddini Bieer (olhpRindfPh crude

protitd endycediifférentifed hirdughrdpeldsisid tie, crideprodudaising@dneatlly known
has an oxygen 45 WD 2005/ 066303 PCT/ US2004/ 042121

speefrrseeRic slethads (tos sxamply, nfrared analysisomassispeeiromettyp spd/ o gas
9% of the oxygen content of the crude feed,
c@éxg!at?%@a}ac ude product has a TAN of at |east 1% at
| easThexfitde plodhictpintcetAiibembodiments, 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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or at |east 99% of the TAN of the crude feed.
Addi tionally, the crude product nmay have a content of
WOR0DH6p8A3c aci ds and/or 5 netal salts of car b@CIUS2004/042121

aci ds of at nost 90% at nost 700/ t 50% or at
contrat ofdeash] Ve Aicleast A0%, pLleast 0¥y Obat 1east G9Y6 Q3faS oxygen content of

T8 S AP AN, IO AR, et %,

or%@[éaﬁéﬂ%@aﬁ/ﬂhbd‘maf&ierdm@fee@am c oxygen conpounds of
the crude feed. In so enbodi nent s, %ccrude uct

i nclAdditonally, thesryds rredye mayaye 8 e?latgn’f grhoxy e acids and/or
mQtapsZ]tQ Diléarg&g)r]% élgfds 3 mngst%?@ -at thol VB, aﬁgnd%{’ §6R96 at most 40%

gram’o crude ‘product  may
of thEd:rude feedmndtasmmém Oﬁ ben-carboxydicicontairfing organié-dkyfen compounds

i d0- |0 A0 120%, 050D 1§% %ﬁﬁ’iw °f-aayrﬁwa§@r#°om§%§?{g3&c oxygen
co%{ ?g%bo/éﬂ%‘gl?%%éagr cgg (1318{%?0?(:: hgayat gmwlct HI/QZ ratio
of tlnsomeedboliments, Meztmdeaplapdu?unﬁudﬁsgm 125 hblecular stoictures, from
10- 3 eed a
o $hilsarares oriom ARt b hshSemper Ehtue! arpdigdhet. The
crh(ﬂ: dprB&Sct 3588844, $n 'it@ lnf¥1d B ¥trddtire! fromUig-0T0 or from 0.82-

rogen-i5 produced in situ. The crude product
0. Slhgﬂameﬁ catbop pergram of aradd produntgd refio bbatomighydspgensto atomic

HniFIP) of e Bigfamesbinirey b6 st RET0oR Po0 G0 B of he
atérﬁﬁrﬂf@ 483 of theordeDieBAT ACkudstoMioR 0BT HAC htinwithinl 1080% of

an e distribution of at 20 nost 100 C at 0.101 MPa;
e deed a@r@@fﬂ&rm@ indjeates theh uptake and/os copsumption of hydrogen in

© “thgé%v\“%‘én o %%@@%P%%gﬁhwt 49 001

20

25
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gr arffhe @idd produd? ifkdde’ comgponeris with. hyd’fg@&ﬁlbbﬂﬂg poirith I some

boil_in range di stribution between and 300 C a
ofimentpbe gruds e@gpmondeée%p%rr%M@f ﬂ%‘r QPTgRactoAtdeast 0001
st r |f%fn%92ﬁg 8%‘1)}((‘#%%1 OO C at %mge dlsmmnon of at

m@aﬁdOﬁt’Claeadﬂl Mlﬁﬁht lg:a:alﬁsQOIcgrths @mﬂbnﬂ&ﬂ)ﬂl—@ SOgIﬁmgloﬁhEdrocaIbons

it Rine 6o irbiopdeeverm 1903676700 L1 Bl Vbt teast0.001

grAD QA RN 901 J@% %f i) &@H&beﬂsn@i'ﬂijg Sﬁﬂmﬁ 94ngd'd¢hiBition between

cr ude pr oduct, | east 0.001 grans of drocar bons

20@i°Crand 3@6|°Q . erAd‘QBa,catéﬁasﬁ (00} m:oreftomﬁwlib@g@mof

hreemebg i i Tnagns Rk R peeaSaq ¢ AERSE 35 48 o1 e

and Af1e28®. 60 13drafls, 12 FrdviP .00t |‘Po e g@arﬁmwm&nstuhﬂl £boilBg range
product.  may have at | east OOl@%P or at | east
&r ude

dlﬂrlb@(glme@f‘mﬁ’aﬁm%se"ﬂ a10akfl1 product. In

o R PR P S

leg3t U001 gfamsacifhiyaﬁ)caﬂ@ns O/ith 1 boklingy rafige disibutién ofi4t nvst 100 °C at
2005/ 066303 PCT/ US2004/ 042121 |In sone_ enbodi nents
0. HHeMPr gad/opatdenst . 004 gramspidiydracarhens wiitharholling rapge digtibution

beRle 2}21%?{ Cgarrxd%ﬁ0]°§o{‘t) fo1tig, di stillate content of the

cru &UiTate-content of the
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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crude product nmay be, per gram of crude product, in a
range from 0. 00001-0.5 granms, 0.001-0.3 granms, or
WO 9050638 grans. 5 In certain enbodi ments, thePQIUSRO04/042121

product has _a _ VGO content of . 70-130% ,80- 120% o
90- 1lnGomerembrdinsats, Q&ﬁraéﬁpfefluﬂf thas 8 Alpillate caatens of As130%, 80-
, r
12@%&33@5@9‘%\?&&%0” i comtbRUtthe (ade 18! Tgeaﬂmﬁste%ﬂéﬁmfme

|narange rom 0. 00001

cradespddudd Y bePpdr gyam wf cride PORUGt, 4n @ rangs froms 0000000, Sams,
grarrs. In sone S_z;;)odl ments, the crude product has a
0.00sD 3 gsarn 9 BAPZ Y2 93004 80- 10 120% or 90- 110% of

the h%ﬁ&kﬂ%@%ﬂfr&%s e drie (ol Hhe 8GO bEnteALHeI0-130%, 80-

pro ave, per gra crude product, a
12084 iod GQIGOWc&”nhe Vﬁ‘r(hcommg@f thecomude £640In ©ng: &gnlznmments, the crude

pr%dt%% a5 R e ROOOPEL . MOGTAREEE i g o O060F-0.

i b HE0.00RD. 3%erMaR content of
&7 130% ggr 09?%“3& 0-110% of th32grl\/CR cont ent of

t he Iursunhe efréaedunamtn the darivde produais hes a mesidueicantent af570-130%, 80-

bé’&?gé é’%glldﬁggwi Flgtgﬁiltg 90{%% ?B ru? rﬁlgxtay have,

8Rfh of érﬁd@fﬁniiﬁét,na fRERRE csmBASn alrifze3PorA DLVBLL BB grams, 0.0001-
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he crude r. feed is at | east 10% at

0.5 geasns, 60095-0:4 grams,dkA1-0.3 @rasns, OH5e2 geastfa bt BHED.1 grams.

content .of the.,cru

¢ he T Frih e flede e Gide RS nBDE MER BRBRER7ePa0ms, 80-
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the C5 as;éaltenes cont en e crude 20 feed while

asphdlignes qentent of stanest PO, gt @?ﬁ@ﬁ& FER Bt 50% ofthy Cs asphaltenes .

;. coh{éﬁggﬁ? mH&? féétd?‘kf# Lirtatn 8fnbb n_@i?n t. TS a%ﬁﬁe’zﬁ%gé?éontent of the crude .

ure. n sone e nts

. feabhhalehﬁﬂ@%, aﬂhharﬁﬂ.%irmd'af\lé‘ﬁm GO efithe ﬁaysﬂhaltem chntericbf the crude

B feéqo \d ! O&gg@gﬁ{cg)g{ege !@gl?l.lgle P utphgrz% ég-gb)g‘emﬁp RIFCR content of -

g g& R, 19 sdh€edt bfmm\éhecee%a-éaxmgq&@epmté@s tOGet dfdRe crude

For 25 exa a sum of crude ' f
feedswhﬂd: eintainipg ntrehtvelyu dtabledviGBecontont mewRiasense dhe stahility of the

e ent S. A sumof a crude product C5
Q"ﬁfep% ‘?{%ﬂ cﬁ‘&h’féﬁmand a crude product MCR content
My JA@ome RidS8IcRE, the 3 aspﬂilenmteﬁann@mm poReRdndythe
to'S) to assess the net reduction in hi gjﬂ Vi scosity

combinsdrie prasucea mathesatigel relatignship besweemihe bighdds¢nsiy g@:pponents

R e Gy, 8, o

ex@mpiica Blﬁlﬁdiﬂ glenide fédel @spphilicpsecomantadk chileifeedMCRIgmtent may
from1l.0 0, 1.2-2.0, or 1.3-1.9.. In certain

beems&nnﬁpélrhYSS f*ﬁém&f@d‘émﬂﬁ Jared@qt Gsgsphelifrss copiepkand & frade product

Mtfgo/?%l eﬂ?ﬁéy%pé%s% Sht §‘ 8 e cr U%Q?Peg%@?ga gsﬂtto SpR assess the

neefddachd‘mﬁtlﬁgh tilsity velepaientiLio thd@adafebiRS cafithe ciude pragluct may
range of 800/%-/ 10 70% 20 47 Vg 2005/ 066303

bepm/r@echm 622Ya10 %Worap 88450 8% Bt sanproeRIRIREHIE htatio of
VER SR o B R C ARG 100,
1.52.00001.34. @5 gr arrB of I\/CR per

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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gram of crude product. In some embodi nents, the crude
product includes fromgreater than 0 grans, but 5 |ess
wOIl2805/@6®3 grans, 0.000001-0.001 grans, or PCT/US2004/042121

6&"8%‘29‘%5 @9@8’30 .1° (Bonbents g ity aetegga/; %‘hg grrudc- girznacll?x]m(z)l{asgm some
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of tfe crude duct Met.hods, descyi bed herein may be
DGR it erudapredugbingludey Someseatershen 0 grams, but
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of Uk bﬁygdnt nit@dger) Or @abinatibits thered ley rediab&Fesivié Yontent; f) reduced
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Thus,. the TAN of the crude feed

f h
* beGeleChvHTY chtzel WhR piicr BEBPAMics Bndh RgeRAS mush g dog s

su@sftan‘iidﬁ 9 chxele0 gop etaingit 919m|3§$>g g déiﬁﬁ%& %%df&?&:ﬁv@gl}g&uce TANina

gponents in the crude 25 for exa
crudedertl withewsalsosignificantly chargingths AMoubtiof caherwbﬁlpbnents (for

ol Bk RO SRR 0 Bnoth FliGhartict oiegee Spiake during
colitagtmghﬁ?agé Bcdhf:éﬂtﬁ'té%ﬂtdnYI‘AN Qédtﬁﬁoh,%ﬂ%‘ﬂ 65 reBODH SFRHL,

also re sul fur. Cataedysts used in one or nore
Co@ﬁﬁ'éﬁﬂlltﬁ’rél:h@, ¢ TARN: of theemdeded eamybei raducsdewhiteeusing lesohytrogen,

. |
sinplcts GF&Eh T l0dER s 0kl R o PlyB: Sl ot BRR i s e
feedf I8 fmcemmpm;l adisatiVeertapet @tude Hag a Gadhah XN Sutdestiot BGfent that is

@g{% may be introduced into the contacting zone as
acqspraeisrte dpeet grgimenkandms deswmppostatipy spesifications, shepsuch grude feed may

and/ or a
be e ARIARY kthed M RAMLOTARNFHTRR asAERoB ol 271 ©
pr e Catatysts) used hemeadrahmetenrhbdﬁmﬁm ofthé dvedfiosaha) Mekude one or
i bed herein may or may not be commerci al

use Lﬂ}( esc
mogep %ﬁ‘g SnPnet meare anusigle PR R APPROE ol Kesmetalsimay besin\atsmental

forf054 AR A 2l

sed esc f? %élgi er eétﬁﬁig g}l’%ﬂa& dgﬁ%@@&%@%@%w may be

int:GdGekd mﬁih& poritBAuy z6Ad asly predardor, GikdHthen Gédtie 4e4i4€ as a catalyst in
CA54., .CA4 5524 C534; DN 10; A DN120;

the contatting zone (for example, when sulfur and/or a crude feed containing sulfur is

contacted with the precursor). The catalyst or combination of catalysts used as described

herein may or may not be commercial catalysts. Examples of commercial catalysts that
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DN130; DN140; DN190; DN200; DN800; DN2118; DN2318;
DN3100; DN31 10; DN3300; DN3310; RCA00; RCA10; RN412;
WRNMM!GG:!HMZO RN440; RN450 RN650 5 RN5210; MRIIEIS2P04/042121

RN5650; 2623;. 7673. Z703; Z713;
arg-coBten Q'%ﬁﬂf@ heraindnglyde HDS36 DDA HRBNG6O; C234;

Chit;ar9mat Canp) gadsn @344 Hougt enar; T% C448: S574; )05354 DRATE; DN120;
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DRESBPaft R RO Rt RO B Shels 050; roveso

RNBE VB EEM$6Y0:; RNMS@%M?@@I@{BQ% zéo@cgﬁ%‘{ r%’fégf%w 7723;

iron, cobalt, nickel, ruthenium pal
ZE3rendiZ 763, whicharepivailabieifrom GRI hiterhation] ﬂinel(Hoﬁstoﬂ' Meexas,
Ug{,‘al yst may have, per gram of catalyst, a total
ms 5-10 netal (s) content of at |east 0.0001
gr anf,sofe enBRMmEntd Shtally: o%e&k
S T O i e 8 ﬁicﬂaﬁ%ég s%i‘ﬁﬁ%rﬁ’c[efe@dmclude
org. WAICre Cpltgnmlﬂ(metads onasumrtg rGotemns - mansml@ include, but are
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phosphorus.. The catal yst - .have a total

Orémém thersaf. o Hhe catalyst g:r-aarrhama, nengeany of catalysty &twgd qulntms 5-10

m&agﬂgggénp%ﬁaé 6%%?@58%12 T nghét'leoalsﬁﬁ 9@ ” s, 1118%8 Bhrﬁrgms orina

rangmmo}moum&gmooosmg&nﬁm eb1-9)1. grﬂf@ ¢, @1'-098 V.98 grams. In

2 have er gramof catalyst, a tot al
R eatOLi et tad atelt el Cobary 6 legaenits) incadditionds fhe Columns

0 i 3 s P

~.haye a mtﬂﬂcﬂuma lgre:iment kontsntyperegriva dif etalyst, in kage foal §.600001-0.1
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. cat gh { t
cat Cgm B%ibbg%fe#e%h %ﬁly%ﬁinﬁllugg@n(g&g% d dfhrefe Tlﬂiﬂ:aﬁa@yst may

haye, a1 grem ofiratalirbs totad &whtmmﬁ metal(s) c@uentrof aﬁleamwoqos )grams, at

eat &1 8536 2 B 025 el e T g . .001.03

grmm, 8l005®y1 Bramis) of0.0RODB gra@s) i sbrflembodiRentS! the céiaxglﬁ includes

r ratio of Colum 6 nmetal to Col unmms 7-10

95%1 -0 96 grams akColuam (metalfs) per gram obeatalys, Insorge

@?%ﬁﬁ?éﬁg@ﬁ%* <hieE EB R £ ceientiR R 8 Gotprn

metﬂts}al(s) with one or nore netals from Colums 5 and/or
In of her enbodi nents, the catalyst includes
gﬁ{ngﬁsa g catalystinc lpdeseambination of Galizn 6 metal(s)

A B4 AT A S 1 i s
R i

nc umm
C h%?‘h# {@fai G\A@ngln 10 metapmay be yn a rangs|feom Pdt3 10k0, ph%—s In
soth@éAbodHeANthd Qa@&ﬁhcﬁﬁes QGO e t@nﬂm gddﬁcgnﬂo}h%

the catalyst may Be i n a range from
combination of Column 6 metal(s) with one or more metals from Columns 5 and/or 7-10.

In other embodiments, the catalyst includes Column 6 metal(s) and Column 10 metal(s).
A molar ratio of the total Column 10 metal to the total Column 6 metal in the catalyst may

be in a range from 1-10, or from 2-5. In certain embodiments, the catalyst includes
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In some enbodi nents, Columms 5-10 netal (s) are
i ncorporated in, or deposited on, a support to form
WOResambByst . I n certai n enbodi nents, Col unms PETIE2004/042121

ARt 5 it BB ORAET 0 allsh Chgms REhadpisbEplummsl0 metal to
tHeQb#d] CORINGAS Alekd in tHeri:aﬂl'ﬁ?ﬂia?gaEtlﬁ a th ond'118C0r ﬁmal%-s :

net al (s) and/or el ement supp thé
of t fresoamg %mb@hmenbl GdbmmlSl-lOsmptat(s): are aiclorpmzitadl {t§ br deposited on,

= Sithoflde ot PRIyt ol et Shislis i SHPBA S metal)
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ﬁ‘ﬁ Hterign vethand Techaplogiss LA (laustpnrBexge, U.S.A.). Porous carbon
eeSSpagtugidu oh e bo e d 0 SRR o o o e
Emgﬂ@ng zpoiltes mdhm!néf—ecolﬂés, bita lzeslites, hidddéhitereolited ASM-50z¢olites,

a

Em@ . ﬁ st Eig certai n enbodi nent s,
JB}S‘SP 700 %F efarlues Wygs &ioma Gewmerqielsnanufictumesuch as
g@pgmue PénnsyfVabid, AR yenbodi ments, .an acid is,

ded to the paste to assist “in extrusion of the
pas t’he support, jmseme ambodimcntselsqmpiralmchdﬁ& thel JUppoi€ has an

e e

ntboditsenits) al
& sgﬁstéﬂﬁm kep c By dnh{n@zﬁ:eﬂue&ﬁ Btk bF te & gb&l'ﬁﬁatenal

acetic_agi and hydroc ori c acl

In Sora¢ gm tSeaét Agid éxhddad tatbe passe tcgasgshmrenmuywmﬁm paste. The

el R B 48 b 18 SulEA O, BT G b oy bt ive

thet mﬁdﬂe pastea tesirdiconsistend 3’” &aﬁ@l&%ﬁa&ﬁ%ﬁ?&obﬁ a?é not limited
-235 C for 'a perjod of time (for exanple, for

to 6-1t§cgc D‘Eﬁegf agidgyubiuriGacid, andyaydseghdeniq acidont ent of t he

R DA O A O il i
methodp endhcaalystionttingrmetheds todomBeOnIR0E. ThoexPRBidskRE 8o heat

ore

f h h
treqiP ik Wbty o & e i 200 ncigﬁ%éeéﬁaﬁmo@fmm of time
(fot mnﬁpll@rr&rﬁ 51sr}fdu§k9%§d;%mtﬂé M cb Aeh att . Onéﬂtﬂ%‘ate has

delta alum na ha al um na, or com

reaghedracdssiredriewela r’n‘ﬂudleauteagmham'udhta mayche fdﬁhér&leaﬁdrwlﬁm a
| pha _al her of f
tenfpefiito R ¥ BndB ot sGBTZL -} IRGL ite Bt s loging an

avamg@rﬁ,re&aﬁ%rgfﬁlggs@on 01-0.1 grans, or at nost 0.1
grams as 50 WD 2005/066303 PCT/ US2004/ 042121

det @r%ﬁmnﬂ;odunem;/, tbh: Mppartumcdmﬂes igamaeratuaiiapthetiRiMigina, delta

rt .has r_in corrblnatlon Wi th
alufylife, SRR Rtnins o1 bl theieeta Thedmavalt eteame aluptina, dela
alugira)hlpha SIMRR, br cdibinations 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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a range fromO0.1-0.99 grans, 0.5-0.9 grans, or 0.6-0.8
grans, as determned by x-ray diffraction. In sone
WORBeeA9At s, the support may have at | east 0. PCIVEE2H04/042121

d l.ea xﬁ?Y%ﬁfi% at Ieasi g %nﬁﬁ or at leaei'taloneorm

cdimﬁlﬁitﬁfntwmﬂoth%lﬁﬁﬁ‘s bf tiusdha | MEHE alliind & oﬂéﬁxﬁipgé gaﬁim&ppon in

known catal yst preparation te

gener a %3/
a ERgerpoes0. bf0.gramg 4. 5-&%93!115; oh6-0c8 gadmsasrddmdameﬁ by x-ray

difegigh S Wimd Eibofhuf i B¢ Suppc maghaye s feagie, T eaims o loast 0.3

Adt leasb8 gkdnss, od &t 1B grARR | b -
grglngBOlefiBgl to Bﬁan ﬁgg)ma er?‘ggglwngﬁ?g&é’ aie éfﬁgg%‘{\?"“ay

dﬁ%ﬂnﬁ@lnpregnated with netal to forma catalyst In
cert the support is heat treate )
¢ orp b BRI by K FerhBF Rit echeil knoB oot pesparation

techmii39- BR&Anfled bf @italyst préfAERADNG hicdibstiled id U Bitent Nbs, 6,218,333

enbodj nents, inpregnation aids may be used during
toﬁrgbﬁﬁbaﬁ%%?%% Labirigloy et al. ard & THA, 5 tofBoon et al,, and U.S.

d
AR pRnekicl TuBlibdion]Ne 08361 b CBBR “omon: o ' or
m x thn rseu:ne bhﬁgd%ﬁentda ghecmpp@it mgrﬁeqﬁpf@?md “?trl]lclﬁé%io ?6%@ a
or a N or | nNcorporatin e ums
03’%_%& ﬁ*e“t"&ﬁ'enlgﬁm i » the gppedt lgh%ﬂg&atnd i? igmperadres in arangc
fro RO 20d SQ Vsl 13)00“@: br 600960 J’?}Sh&gt %%FJ@L@@:P“@@ ?t§l In

the heat trleat shaped suppor avi ng*a
Somle eabodishents, spreguaticnaids may be ntedatuiiag pedparationlof tid @talyst.

Bl b BSacr it Pl f cifc g Gomipum il cdiariaetrsacetc

o acﬂ\(EU'IFAD P —— adbr BAGRs HrdgfPr ove the catalytic

activity of the catal yst. Methods to prepare a

' cat dngertaiy einhedimenis ayatﬁ?e'smwsbe formed by tadﬁlhg or nrreoi:j:o‘iatmg the

CofhS-10RRUIATI e e b BBy of Sompirs Crigrlaging

- Ovm-lxﬁﬂg Winidtal i ths bf ’exeﬂileéttl tR@ted3haSsiiuppBP hatiflg b Qﬁlgﬁt&tlally or
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25

30

v‘fgyrms 5-10 netal (s) /support m xture. The Co
relaivedy unHarm Qoassnitwes of metalofen pregydes bemeficial ca@lmg propertles of

|
ﬂ‘ﬁé@%g gaﬁﬁ@aﬁﬂ Sﬁ% %%@E?%%ﬁaaéﬂ% Sﬁ‘c&ovtefi%' f é:ﬁiéﬂlnflyo improve
thecnatatlyuu@h ity bfifhe eatalyisk eI:fI%thoﬂ.ﬁ Wpregfaagalcm)l@ﬁﬁﬁﬂg bydRiyQhethods
nt in act mixers, and an

areeital g U Fateat ﬁ»pgﬁ?auoarhe %oawq, 20034 1381 fosban.

th unSdd

nref1 gfl%\g)b} supb%??ln\ét m X ur e. h a| n err%“ﬂl&rreﬁﬂ?ble mixine
equipmentite fermaa €olimus - lmmetal(s}]bupmt mirvsre 5> The Okirahy 510
N e
smiab&dhﬁﬂngaéqlﬁ !r@lﬁ&e%nf:fe?é’"st%g or ftlroﬁgllf Muv%nle? ﬁnxers

or from 400-7 C after co e suppo

(for éi@nm zbatch mpe\m;cmﬁmm e;am;g @munsxa@zmmmmerlgenemny
th t heat. t t ed

kAR RE AR Qe RIS knsios oo cen A il SYisBiy PPeke b Cpliimps 3-10

mefla{SYRpBbrY iixtufe. An/cBAMA eﬁ%ﬂﬁﬁéﬁtéf% lﬁafaﬂﬁs Mottt the

renove volatile matter such that at | east a portion

Colymns Rel Oapetalts)d's Gurd)ubstantiallydoemogenecestyatisgemset e 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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corresponding netal oxide. 5 In other enbodi nents,
however, the catal yst may be heat treated in the
Wpﬂw&ﬁm:’oof alr at terrperatures in a range f PEAE2004/042121
C (for o] bel.ow 300, C, bel ow 400 C or
el Sty SEbCRens, $he a5el ey boheat msated e presance.af hot air

R e e

vcdgila hattes sieh thiCat khstsiporioreplthe Cobyma 510 metals brtoaveted to the
lI%rlnr@{erred to as "uncal ci ned" catal ysts. 10
Xidg-e prepared in this manner in

co n%r!ﬁlﬁér%ﬁab%ﬁﬁhﬁs %H{NH&' he &Q@ 9ﬂra t’o@ %eat%%’te\élqn thet presence of

metal's may be substantially er sad the sup
aipytégraperatuossdn afrangedion 36 eﬂOQé‘Os(fommm beljob.eil)ﬂ ﬁC Welow 400 °C

6,218, 33 Gab | |
orgRlsg500, 4 for kB LR LR i & FgS Fipe L iowis @ Fmeyee msority of
th@v&lﬁﬁfed:oﬁiﬂéﬂéﬂi@wﬁﬁ@ﬂ%hv&ﬁ)ﬂ S @&ﬁﬁh@ 8 G’&Etgls(l:%olﬂ?é’m&al oxide.

10 métals to forma the%a al um na support/
Cﬂ&ﬂlms prepated byisuchia methifideire genezallyatefarieddo as “uncalcined” catalysts.

WhR GRS R R i o O e i ding mgthod, the
acﬁbememﬁhxys be AibétaRfaly Pighdsed AGhE k%gﬁb WPﬁfhﬁﬁhﬁ Bf &ich catalysts

medi an pore dianeter of at | east A Ically,

aI"s@Féﬁﬂ in .8 cBatpnigNoss 6248332 teGabuieloe pials, andh 6290,8%1 ta Gabrielov

et fost 1200 C. 20 In sonme enbodi nents, the support '
%ﬁglther a commercial support or a support prepared as

+ desdn iclrtain bribedimentR ¥ thita slafiimaphpai nlhytheSioRitddesith Columns

tal yst and/or a bulk netal catalyst In sone
ﬁﬁ%@f fen a iheta dnming JupporR ynetals migtarecoThertheta

and/ or p?ﬁ&é%“fnégne?&? CaWnﬁg%%eLﬁgeraﬁ 83‘3%%‘%3“ of at-:

leagoAQMeC toi fotm e cavalyst g;avmg ratpocé azsdlsm‘tﬁmoﬂlvﬁﬂﬁlnedlan pore

m cro 2- j crons, 25 40 m grons owder
38 S I QR Ll sty i 5 FOREiEiEA b e pgraires of at
mdsal Zyst.. | n sone enbodi nents, the powder may be
conmbi ned with the support and then extruded usi ng
st af@isqrge G@b@dmnﬁsthp supparhieither cinywercied suppyrtorpenpport

pre?:él%g eag fi§§cr "bggh i eéi?mgxbeda mtg gr &@%‘ﬁf@‘éaﬁfyﬁ andlor a buik
met ehialyist qn@bmemummﬁlﬁabw&%w nidy @&ﬁde CBlumn 15
megag(ma enbodi nents, at least a 30 portion of the netal

5)-cEorRxamplie thersyapastadreatabyss ind/ne the iy liometal cmlam may be

cmglg{ggl ng ?é&%s S net al e&gﬁ %?ﬁﬁ%d‘ﬁ?‘? g@%‘t@ﬁ% ’fﬁ 3)45 microns, or 5-
40 ntitrens\i Fhe poveder may Belvembhesibeid aehportta lforapardéibddded hetal

ome _enbodi having |l ess netal on the surface of

catplp- é%ﬁ%m%gﬂ%@&m&ﬁstherp@wdﬁ @aahep@mbwéamghthe support and then

B eSS B S AR 7 Qion i
mediah pbyesdiameter inga range 62 SOC2EDAD GOSB0R, or 120-130 A,

PCT US 004/ 04 The nmetals npy mMygve to the surface
1?'&% Y5t Wirh hesupReRd ﬁu%‘fvsatlﬁ gome prpedimsnts; ptdeast a

porﬁ@ﬁ %i” ﬁt%tmé{hlrtb ?&1%@%? Qb f G @413%41 dedudelal Rafal 9&%
I'ntercalation and/or mxing O € conpone

exanipée ccatbaﬂ@mim thsauppes), leadinpaotess 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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enbodi nents, the structured order of the Colum 6
metal in the Colum 6 oxide crystal 5 structure to a
Woeamee08al | y random order of Colum 6 netal PETS3004/042121

T KB ) b BT oo S ot
caalyét Qiridly bortaeidrel (RAGRM degordg! of el emental |
net al aly

|nthe cat st Telative to the order of
el entatarealatinet zd/émmixivg ofithetompandatsrod yhexatalgdtectsnged] in some

[ d f Cal 6 | Kk
crlod PR P Peveliies 5iics g e s SrgRiBI B OBk gide grystal
stiRfirOfesubbfinfhll} RAGA! e of CORIAY 6 w ih ﬁleal"%?{gfﬁlr ficture of the
l'yst. From oaden, ng

diffraction spectrumof the cata
erabedded caitlysin ddheatrdgyatf ther Gelumpsometat ey be ditefininedusig powder x-

roffBiBnsich E0Et. Yo rden S et T n e okt Stavedo the order
ofeldsdntd] hethll i¥ the ABAPHXiMe B1af BE Aetelhinel %g%?%@ﬁgfa%ﬂ}eﬁéder of the

structure. For exanple, nolybdenumtri
Celpmaitrmetalipsabirin ah xwiy diffractingi spectpum of the Calumnwtoxidenth the order

. b Laed., f
ot e CORER SRSl ol indf oS30 ARRHo weBhe il thgaberen Bren
brwdenmlgmamab@nd@%%pu‘tﬁeﬁmw&ma WitR CofiAN'B 'n?otalqﬁfcﬂé Rleh$
03 peaks). The al um na/ Col um

.P00l., Do and/aqr ( <
d!&m% sRechimg; Bispossiblae esimaterthatsheGohimnst metahisparatsubstantially
283 to produce a catal yst that
ralg%)gg&r?kot exwﬁggﬁéép%gﬁe n fgr nmol ybdenum diyoxi de in
an For ayariplef malybilemuns frivkideliid thoalumad GipBort AlviAk & MY®an pore
di20 of th Doole'&eak). I n_some enbodi ments, catalysts
RejenRf o Frarld Ay bespmbined te forpran plemingimplybdenupo tripxide
mifthire! CTBE oRBUEAEh Biciad s aifefinkh!battel (AP bdhflb | inkt® Do, Doy

pore diamet’er, pore volunme, —surtace areas,
and/onBin pealohs Thé sluenia/Colmmotdrivkidetmiveyte haydedeat treated ata.

di stribution of tatal antity of pore sizes versus .
tesbarts f gt S o380t o 0 peodion ahiebiss Baf doem pomitabit a

tidrA SordBoFbadrunb ok 1R i i Bi sxani '
B0~ 500 ‘ﬁ or 60- 3%‘%&&&&?{2%2%%%%%%&% e g,%pgat f/éi“sabmce
of th¢ooi preklide at | east 0.5 grans of gammm al uni na per

gra . h ore sjze di,stribution with_a .
e o SR s, B o B B BB bagpre ruciyeq yfeions

pord sirhbiirelglarfetey indldfe, baParl not EmAbd &Y, pSreRR&h&R bere volume,
atal ysts that include at | east 0.1 grans of (heta

Surkacq #e3s Pepmbinationythereaf aThescatalpstanay hnve e distribution of totat

Qi o 4t 538 Yerkl R g Mg PR 0 PR sy & hEPSHS e
diseitintidn mewytte, in threngedein 6041008 Ad 50500 &, 08601308 A0 OmSsofiez

istributign is at |east 120 A at |east 150 A at
emg%‘ﬁg’tenffe‘ﬁﬁta}fs%ﬁlaF wglide ablsast 0. grams #f garpmg ajmiae peegrsm of

cod e ot 3, o e Tk B B ApARE Wit 0200
A; PETBUB20007198 A1 2t 120FH80 datlaloftet emtbydif@wes, Catslgsts sk ZRlude at

i.stributi.on with,a nmedian pore diameter of at | east
lead}§IpBrps af Do liomis s s QRS KSHBOHR MBReSIzedhribution with a

: b8 88T Db | i an
el Bt tE: A AL ARERSHDOA, 0RO L M3 F0R Bbome
emi@ipmenss, the meididn pare dikmater o5B&pofe sezd distabutiona et leadt 120 A, at
tea 153, f1eb 80K, &t et 208 ot st 220 R, 2 teadi 230 £ or ot least 300 A

Such median pore diameters are typically at most 1000 A.

=

33



10

15

20

25

30

5wthin 45 A 35 A or 25 A of the nedian pore
dianeter. In certain enbodinents, the catalyst has a
wpanes/ss3a di stributi on WI t h a nedi an pore di aPerars2iia/042121

ara efrom?O&W .at | east _60% of a total
nunb SAROTH 6‘?@ Pﬁlﬁ %@Pﬂlén phedismeter of at

IW@AQ%%&S?9OW t]ﬁ'sﬂr&%odﬁ%e i, the . |nyV\,h| Cﬁtppﬁaslze distribution

nmedi an pore dianeter. In enb
Wik i ratvdmnpcafe dizamat¢rein achngetfeorp 604 86i & 001140 Aj, b1 20130 &, with at

1ot b kel Dot Bore S dhe PRI SES d%?n@%w@%?iqﬁﬁ@e diameter
wﬁtﬁﬁﬂﬂ% Al std R%wm@&&&ep&ewn?etgﬂ gH%Eﬁ@ t{&ﬂﬂn&%% the

A, or 90 A of the ned pore di ane
C@#ﬁﬁdlm pors, s1zehhstuhutamywtth hasedianmre dieterdi atr:ﬁnéétﬂrdr@ 70-180 A,

with abioBt o o b bbadi hares in the bre P28 diseipsimpdmving a pore
dia@bRt withi ey A 085 A0bESS mm%eaaaﬁggfeiﬁ géf ribution

hawngapore diameter wthin 1 A, or 90 A
of tnemhodimagnty iy whigh thremedian poresiianetendfiitie pmets:ze d:bstﬂmnon is

R IR T e SN TR THE - -

1nelﬁ3pt§fe 8 Utritigiof hutd & ﬁBreQﬁadQ&éxeﬁltmﬁ)Sor A ”ﬂﬁAf 6109'0 A'Iolt; the median
5 0.99 . cnB/g, 0.4-0.8 cnB/g; 5-0.7 chB
P fiampter. Fusameeerabosiments; the C%Fiib!ﬁfrhﬂ@ latpom$1ZQ\/dlstrllmt10n with a

B R TS 0y b 3043, 2804050 350300, ot et

600 6f ariota) nuntber dfysuats ihabe Pate Gize AistlinRivh hhvfhgWPhdte dtkmeter within
deg,w %Q ? | east 270 r;%q% Such surface area nay
d{;@ igpparpdiamster. 120-270 n2/ g, 130- 250

75 S RS e eSS PR B g 0 -

C"fﬁ @ afj leasted: %ctrl]l?/gaén cemgm efabodimk(s; P&ra vAluiy of Y €s Ray range from ;
OBHRSR 213 Bl OS0 FERTE Ty 25 LSS B0
T e -
omp 189 in@mtlnstrme nmbddxmntsshmteraem&camya bf ebdeast 400 m¥/g, at
leﬁpﬁbﬁng% Tgsa.?ﬁqf’ﬁ)rcxgt %}‘g %@el l esgsrf%]?yrgi/m gpc ugiggé grrca may

be @ & sangs FoaNLI03 60 mYg, TR i, I\/Igmiiﬂzﬁmz o%ﬂz 9
N/c 100- 350 Ncm 200 300 cm or 220-280 %O
F@faéh%mmﬁ@ the jgatalyat having a pord size distibutionakistss median

R0 S L 10 BT Ay B o

leagb@0nml/g, lead €T d)(ﬁ%?@ atleft e306 m>GRbr AtNéRt 21’,;0 ing/@a|Sémlt1 I;Q&face area
g drie en

may e e Ao B0rdD0 sy S0-0R0 T, O BH0 e e 1201250 m
o e Loy o 5 i e

cyimsﬂletsumdimeucmdatay Tike dalts?lﬁt typicallp h%@@@l/aﬂﬁlﬁ’&fﬁiush strength ina

rang SOy SSaL 5 ShyDOYEm, @c?sfé’ﬂrw&? 8 N, Sia-'ago Niemn.
ag eﬂlts%né%'fboﬂﬁnéﬁt ysuf#élg %%ﬁ%iysﬁ  pRELMEL B¥ifided to form

al kyl sul fi des,
metgk swfides (pnblftumse)alsmytedﬂm&s kﬁmﬁ;eﬂﬂea&qmrt&dmblb WCTICAT™

Pat e 4 7 Seamgns et al .
progesg,g(gl&%@%: gﬁﬁ%ﬁﬁs 2151801313 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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5 1n certain enbodinents, a first type of catalyst
("first catalyst") includes Colums 5-10 netal(s) in
wOansiasB on Wit h a support, and has a pore si PET/US2004/042121

cifis s bioséa s eﬁﬁd e £ bvdiagenh b et ifurizing

0 0t A (NI A s, i,
suifatidey)s t Exvsigu hﬂﬂlazatlchapmaesaém desceibed mﬁ:ﬂ SoPatahit Nea {468,372 to

SGTR986! U i S BRgI th SR r?g"ﬂdpé? o amai Tirst

cat aiﬂc%ﬁam@x‘ﬁocfdhrﬁéﬂts aoﬁits?té%éto %gft LEnf'u%f)Eﬁ?al?(st’’) m)cludes Columns

enbodi nents, a total cont
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ol ARRisietoR ace ol BOSRD A T Ebeetal i anay e  gace area ofa
Lo 100 &/ e/ foré OPRARYT e APLatalg R2hdy) Wt TedsD0 SANAL Phe first
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catad maycdawe azaomalusinarcoutent ofz leastib grams aﬁgalmms alumina, and

PRl & 9 BERRS G sl PR e R S Sty The v

capll @it BAd, i Sorhd bk ARRLsCa towlchﬁfenmaﬁﬁm Ml (S0 PerSithm of

APl gravity, residue content; or combi nati .ons t’her eof )

at?éxst,é;m.rmge fram Q008 1t 0. 1grams. The\firs casalysiin capablecofiramoving a

poyfifit ot e KUV/RE 1S Al 003 ol blng QoS b e CpligRenS e

ccmh-iﬁu& wITANH arccgtd&gfeat, Pefiovihg pelehst Q%Diéﬁbtn?&' gh@C?bsphﬁltéhes from a
o _be nore

1ilew,am)unt S all ow the_ crude fee
"r’é‘{"‘l‘m &FIPYIng &Pomp%%ﬁbe metaloin metak salts gf ergsnicrsids in the
cridd 8k, %E@&M&&ﬁoﬁﬁﬁm%sf L@&%re bibpéitiks QF [antﬂ] g eésigir%@én‘@em NGO

enmbodi ment s e second
couteng IAHtg‘h’)wtynrﬂsxdde sontEnt, urmmﬁndtﬂ:mﬁi@édf}‘: najy @xhibit relatively

sniERprig vgn g nde %“ﬁéa%aa%%f@t@fhg FiabioeaSeinggute o

selet9v8] P bhabgk 9rob%ﬁ1e§\of Anideasdd K6 961 ut gl o?theﬂﬂ‘ﬂ?&hcs in

25 of pores’in pore size distri

relgidvedy amall amoysts maez\ﬁéloaf the coiddifeadetode mure lefficietsly treatdd. In some

. ' Contact of the ¢rude feed
enfrRRiRE, 3Be OGBS b PR Se iAW &t act | ng
condh tertdia enbydipfeath R seediidudse @m@eu (tse@dnd @dalyst’ ’) includes
Qiel ect ed prok)ertl es . (for exanple, significantl
vecqr@blph%orsm a supRest ancé parp size distibution with

a rﬁ&ﬁ% p%@n%iha?r%e%rﬁﬁ h r%{%gﬂ(;@nlﬁ 'gg?&r @Lﬁ;(ﬂﬂ é}; WO}‘; oP YheRotal number

of poﬂesah the poss smmddstbmuﬁmesﬂhb s€iond ogtalerhizve tai gode dikfiRter within 45
A ond cat aI y reduce at |least a portion of the
diemeisky B! thecrra fepd Wity the Recond gatalyst under

oA L WA Wit
(foaexampis,t TANp sxgmfmantw changed\ieldivE¢o thershme prapfertidiafalidicade feed
uct. Additionally, contact of crude feeds with the
86’ Propedies are %we@ ¥ agmay agyunt of hydegen soutce, in some
emlssa;aeﬁeso g%%;eseﬁm SoRfgEict With a relatively

change in e sufFfur cortent relative to the

s ul ffihc semdtca!ntystxhay Feeluce atdeast e pdrtich@f tiexauimpohents eat contribute
ontent of 70% 130%

to G AN B detti, Ahicoy s R0 B8 CArBBRRCRI A EOBPIS to
rel@{RAHE F];Wos?ﬁéso afi el GC%[ at léa‘?s{ QPM@% gf ﬁﬁqlhf\fﬁ‘*é%ﬂ%é %ﬂhe crude

di st’il Fate cont ént cont en resi due con
prodettatAdditiomally, contact of crude feeds with the second catalyst may produce a
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5 the crude feed. In sone enbodi nents, the crude feed
may have a relatively |low content of Ni/V/Fe (for
WOxasleesozat nost 50 vvtppn) but a relatively WCTRIST#0/042121

phal t enes conteniﬂ content of netals in netal
%3??@ du¢t withya rplatv %%811 ohange i the snlfungogtentyetativede the sulfur
?eeg }ﬂﬁlgcccept eﬁ Ié)(%Ior t?ahspor% atir g%ﬁg?@%h%@%agﬁﬁl%contentof

70%f130%af thé\sulfis adntenit cﬁghmlcmdel fiedwiThb candeqiraduicy alay alBo@xhibit

el i Bt 5 oGl Fodent, VhEpntgit,sreppbmcontent relative to

thégmglfy&lly | ow CB asphaltenes content. Contact of the
crude feed with the second catal ysts, may renove
aci dnsomecmpodandss, ahﬂjrtrude feod asyythaive ameianm;m low botitemt®f Ni/V/Fe
to TAN fromt crud Ln.s nts

(e GoraPIo0 175t 50 VA BHCA EotYy BIEh JARboHERAIEnos bontent, or

cofifet bf Retalg 18 nictal SARS ﬂ‘iﬁ?&rﬁc BGHYCR rb Qﬁvélt ﬁf@s’r Alﬁ éﬁfr xBfiple,

crude feed/total product m xture re at |

TANof atleast 0o7) ma)erendermecméeﬁseﬁ mngereptable fontramsportation and/or

reffan TR Sniape Afte PR o Fpiaiyeip en i soleiesed Fotene may exhibi

le.‘msﬁbﬂit? dutifg pﬁﬁ&ﬁnfgﬁﬁsﬁhy§ to 6théreorud’és| with re!‘ﬁti%lﬁbwr@} asphaltenes
dr ogen upt ake the crude feed, or. conbinations
00%1 t depntachief the q;r@%nfe@d)mth fatasecond calysts,nas reteme aiidiad

cofib Bkl piclon Cs SABRIET Bl ing o B oty ERRR gt In some

-en:rh)ﬂhnenm geductowppCi asphﬁlhm@@hﬁtlmr &pifinehis %bnfh%uﬁﬁg)fBIPRN may

Jyst . precursor The catal yst precursor may
mfﬁ)@a?@‘dmw sty of e emudefeedsiot %@@d@p%/ mrt@regelmvn to the wscosxty of the

(for exa @W%ﬁ? E‘%pee&% |ve ?%cgﬁtgﬁ(%ﬂlystsmay

enance etabﬂny of the total modmvbhmerpm@cwccmmeg rncrears@aettﬂws&e allow

, [ the cat recursor 25.is, heated to at
' mlPé‘g% ‘b%if‘ag %é’ﬁﬁ%crﬁf‘ﬁ eedr Qrfombinations fheprof, whenased to

ueaﬁurﬁ&ﬁggagaégnmeraﬁr gram of catal yst, have a D
Colum 15 el enment content in a range from 0.001-0. 03 '

gr ahs someembedioieots, ythinddypeof @t0g8 (thid cagrlysty) mihde obtainable

by EPbhiATY gkt BRLCSY bl @t nepine oty s btecuSor. The

| catdlgzsr:preaﬁ@brhﬁsr)ewhaa{ea i8 ﬂi@r@sﬁh@éﬂb{@&to& mor rb B fGAloRtaRh

precursor is heated at tenperatures below 500 C in the

corap@s!@ﬁ@éa tsmpsratuisrbeloy 504 2C ot r:mnnio,rh@magz *Qhtor & nélatively
OB R TR B o AN B g prcursor

is Ifeated to neldastd 00 PCIfeEs hois. PR dertalh éthbddigentB,thé Sitdtal f@%'s@ knay, per
%t[ &af organi ¢ acids, reduce a N/V/ Fe cont ent
el have @ fcalumn 4§ elegpnt eontent in p sangs |froyn 810014903 grams,
al de .f eeds
OEE 58 poL 01 P B SENE i

andZ:ﬂﬂﬁh@&@MﬁasE’ded iR G orOde’fbed as @¢sorbat hetéihh Ifsome embodiments,
small change in the sulfur content relative

tivel
thereataf bR 1 beHE R SBPeraiups RAIGMAD0 28 dh thecprosenes of one or

mof@gl@ﬁﬁ.g&wmmdgr mal net hydrogen uptake by the crude
feed. For™ exanple, a crude product nmay have a sul fur

co n"l[“hmﬂmrdfcaﬁﬂ),\% jivel) %dm‘ce btleast dlpbttiorcsithe fdmpdnentsiRat contribute to
de product produced using the third

e cr
the &rgﬁg pt/‘&}e cgée ¢ Atjegst 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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5 relatively small changes in APl gravity, distillate

content, VGQO content, and residue content relative to
wobasmeesd® feed. The ability to reduce the TANPCTRIS2004/042121

metals in netal salts of, organic salts, the N /V/Fe

progwt vith a pelativielesnyalbehange ip the sylfir copiegtrelativg te theygifirecontent of

o838 UMt it SR B A B o
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f b t e :
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to 3 v . i
0 5, b PRI ol MG e R
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e RARSGAE B e afiet thal R £ GofiBint Yhen(s) e itiin aangs from
0.0000 0. B gidney, a.oebmmw%aﬁism.@m-&be ghahy drdl £E5RIMKSED BaRl(s)
ore size distribution with a nedi an pore di aneter

a
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RS R Bl L b St
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empgdimentss theangdian pare elismeriérafdafourthicatalyst map pe btleast @26 A, at

0 I ' : e first catal yst,, t.he se
TeaDIR A e 16235 A G ek JOEA. ‘T, b a4 o6t B larams,
at kbt O1F @aing) atdéast 0.8 %ra&ﬁé{ @f bl 03 Mains of BEPAIGRa per gram of
cat al ysts descri bed herein, or conbi nations thereof.

dowtinemalyst mayrinclodeGn some embodinrentsy aemost 0.1 grams of

CoSEPS I g TSR B EERROTBY s

perdrai df eatabyistt larcerthin etnbodigentd, i Coktm@hefal is3Adaditm. C,
or _330-370 C,_ The crude product produced from such
conihtome empedimeniscthe e fesd may beenntachsbaith an additional catalyst

0 % Off 1 TAN of e
sut%?%{?g é‘%e@%&%ﬁ?%&ﬁh é:e ner tatlllgil o na%%t%/olﬂglecz‘t#ysg n?aér%eone 0T more
of the dollolving: thefitstRatalSt, 4 NodidEhtalpst, the thaf catalyst, the fifth catalyst,
the sixth catalyst, the seventh catalyst, commercial catalysts described herein, or

I

o

combinations thereof.
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N8/ n8. The crude product nmay have a total N N Fe
content of at nost 90% at nbst 80% at nost 70% at
WwWOoners/0663 at nost 10% or at | east 1 % of t ot RCTNISXMd4042121

contﬁpt of thg crude feed. In certain enbodinents, a
fifthg A Bidrogen; duringrontagting of the crude

ipg
APyl A ) A A TR 0 00 .o
331-370 YuThoaude prodactmdiwed fone subhadhiaetingmagthav€aTAN of at

180. A, at le 220 A_ at least 230 A at |east 250
mast 990%,48 noet G0 3 most S8 8 masd §0% of o TAD e crvdg fecd.

i : t 0. 30r1
Hﬁ?ﬁ%ﬁ%@%ﬂ%ﬁiﬁ@ % e rpm Y50 RBF o 10 At 525
Nim/ng'orithe Omd:qu‘b lballmhhmyhaheamtaipml Whmamlgmhr of #tlrRosaDOY, RBmost

nt ent el ow rans al pha al ym na per
Sttt 205687805 S0t Hmos 1% oF RFatid9b of FOBNV/Fe content of
theohdifsgnt s, at nost 0.1 : :grams of Columm 6
met al (s)-per gramof catalyst and at |east 0.0001

gr at I@mmn@mmdﬁnws, a fifidt Bp¢ of caalystqfifth obtalyst"aknchides Column 6
o O SRR St P ElTing RURpOrt, Sk FUMbes s a pore size
dinEibutioWiE 8 MadidrAidte Bianiehd ot bt dest 186 %, g_ﬂ(g%&?gg A, ot Jeas 230 A, at

relatively 20 |low (for exanple, from

least 350 Awray lnest 360 Ao onrignest 5068 A. 1Thestppt tm)inclubesat ledse 0.1 grams,

o R G S B 05 i b et some
enfbodirnerfts, alte RiPPod Bids &n alphi albiERDSent BF BUBWR/1 F%ﬁmgﬂxa :
b rom 1-20

feed, in sone enbodi ments, n in a range

y be
ahyrigp per 2raomof cafadysts The patalystanclnges/ ingsonmerembodingents, at most 0.1:

RO R S Bl B By aol AR o g b Cotormn .«

- - medsl(x)pst gl@fof catalysesin Sfiléentbodithents,the COMne 6 tietalFhite
. cﬁf he C%’H?e feed. TAN of the crude product maybe in a
om 'Xli‘éfé‘“’?‘r jhgesisny 0. 03-0.05,- or 0.02-0.03. ‘I'n °

co AR 6 i AR B A By e
lowrgfon Iergfglyplb,quﬁcuggﬂ)lﬁbﬂﬂhﬁmﬁml‘l; m-sonﬁn%/ § 56 Nmimd, or 10-30 Nm*/m?)
RN e ol L 50 ot Bmsrinie i e from
310.800/C, from 39037000 G¢!56R50.3000C. "Rl 1BArdih Sk @ U crude

of pore size distribution may be at |
feedesonmpambadiments, auayt beib @ rapgeafromd a2 Nadm’2- ér Na'/m®, or 3-10

N P 4o 083 b L 5Bl o i cay
malyéasé a TAN 6f &ikost 90%4at moRIVYY) aPBo&tr 05, 2 hit fbst ﬂ)e? ngtéle TAN

| um na,_per_gram of support. The catalyst nmay inc ,
Of&ﬁ C%Q?é“e Tf%@@dm @edaprodert maydeoo4/reageifeam 0.01-0.1, 0.03-0.05,
or §GB9disments, a total of Colum 5 netal (s) and Col utm 6

nmetal (S) of at nost 0.1 granms per gram of catalyst,

andIm¢erfaroarhbddiMeRs, vty ofGatalysd (‘Biik baklys) Hefides Column
er gram of catalyst. In sone

Col tal (s I M O] A >
S medal{5a W@ﬁ?@?ﬂq hmeilshin Gombinntion viith the thes alnmim supporal The
. . Al A iR a_ran fromQ.,1-
TS S EBLElpSEgE io & 1:
some¢rabodiments thel medianpdrd digmeret 6Pord size diuiBitiod Bay 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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nol ybdenum and/ or tungsten. Wen the crude feed is
contacted with the sixth catalyst at a tenperature in
Wazmmgisosfrom 310-400 C, from 320-370 C, or f POWUS2004/042121

0-,.360 C, rogen uptake by the crude feed may
efB Jiments, 3, wﬁ#%fﬁmqg 53@@6‘\/ ohumm\§ gretal(s) obatnpest gl grams
M gﬁé@@t / [
pér{ ydrogéen” upt akgas%goygg |n ca |1§l%ﬁt5@fm@%i§g%°z%6
mbtal(nppeggrmn af ea:talyst sIn tsume Ehbodinetes, eadola ratioadtsteliColumn 6

e e D
N
s

malybdmaﬂd/mﬁﬁgs@dno 1, 0.02-0.05, or 0.03-0. 04 15

Low dro e take d cont of the crude

F eedWien Al g1 e B confactadt it e SR el ey ppperature in a range
bR dy gﬁmot°h,e ﬁeiﬁem 370 dtﬂwr HORE 330-960 k@q{eﬁ’ﬂfd}o?ﬂ{ ﬁ;ﬁ&ce by the crude

processi ng | e pro ucl ng a crud pro uct
feed: mep b erme framm A me /) .torzoaim?/m’ FNmai/me o 10Nm3/m ,or-5

MBS MRAAN B ReE R B AR G putpgents

beilgCiaRfuts i8\4R12The BAde %‘E&d&ﬂ ﬁ,aﬁéea frdm cox?tht'd?tHeeéﬂléé feed with

enbodi nents, a seventh type of catal yst ("sevent
the sixth catalyst maychaxe e FAN of gbmost W% fat BOsLENYs,BL matsh Q%; at most

ld‘i);,roﬁ a{g feg%nel é oggfte %‘@ﬁ (f% 2 06%% ﬁ(ﬂﬁTm? cguge ppt;%tuci xgm))r beina

ramgﬂﬁ‘hﬂ@tmm)ammmoasgagengmoﬂhe seventh catalyst is
beneficial in produci ng a crude product that has a TAN

of droWBeihydreges uptake duringcomtacting of thequudestead mthxfmrﬁz,ﬁﬁh

orBIRPP PURTR s Ry S iR ESCHE B bl iR il s il -

pradhsting a cradelpmeuctahattih acceptabledfostrinspedativay anidfor treatment. - Since +

ecti the caf al i s,appl. catl on and h
T e %@fré 3 ool minzias fswsaze ptfpedrogen in a

prwe@ﬁwéaeaggsmrmﬁgy& Bat. has TAN and/ or, sel ected
properties changed reFatlve to the crude feed while

ot hdn certaip embpdigents, & lseveaﬂmype bPedalystd“sewtntB @ataiyst”) has a total

ol b SR M s P Tl e

gran df cdthlys, mgmrﬁnqciﬁamt@m&yﬁdehmwaﬁw hOThe seventh
and/or refining. Arrangenent of two or nore cata1e sts

catalyshisdepeficid dn progueing @ qme rroduat that hasa TAYUefiat encst 90% of the
Tﬁﬂfﬁ{gﬁ}zﬂd‘e@&pvemnts for the crude feed. For exanple,

gravi'ty, at least a portion of the C5

aspifhérentodiraént 6BGE fidstpRbbad) thitd, foiieh, fiRANsix@L ahERVbnth
a portion of the 59 WO 2005/ 066303 PCT/ US?OO4/ 042121

catglysisanay aispibepads andéorgised apisrothesyisgidesanibed hersii. um i n
h
bor SElebfy &8 Sfab Nt A8 NGRS bl Cotlopide’@Rlasfl copditions

ma&railanmn‘adﬁ preddétas be piagiatedthatiiast TN ead/et sidoted BrspertiBs
improve lives of the catal ysts

chaé’ﬁansaeﬁatt‘ﬁéog ¥ S fs fepd sehile joghes prapertics ol theswede fsedagaot
S g TR BB pRE )| S Gopeies i

to the crude feed and, thus be more acceptable for transportation and/or refining.
Arrangement of two or more catalysts in a selected sequence may control the
sequence of property improvements for the crude feed. For example, TAN, API gravity, at

least a portion of the Cs asphaltenes, at least a portion of the iron, at least a portion of the
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during processing may allow a contacting systemto
operate for at least 3 nonths, at |least 6 nonths, or
wanesemewi 1l year without repl acenent of the caPETER0G4/942121

megqe] tacti ng zone. i nati ons of sel ected
ﬂf-ﬂ ﬁw‘g riign p: é’ {umin th qr%feeté%bq feducegtbefore at
1eh1%, oFMn b i?eter@ﬁt {he%nﬂﬁrfﬁédjé}e?&%;g

t e metals in netal

asp enes, eas a portion o
10 sAh'angelﬁem agtﬂnr selemaﬂ of thetcatabysd may,(in sdhe 8Bmbbdiniats, improve

1R O i Ay /ST BB ceh (B otk dredlptal proghetmistre.
hﬁﬂrH?ﬁnérﬁ%@a%aﬁ‘sﬂlﬁtaﬂ%r sﬁsﬂa@gsg tﬁgég{aggﬁaﬂ ggﬁug ture

are changed, ['e mal ntal ni
dwringgeocessing Mmaytallowa anbtactingsystem éo dperate g‘oxmt (im’as.?s iogths, at least 6

g 7 5 53ty B PRAIOATER ootesst 3 4PEGHRb W, theSpiaFRREFore.
APl Ofainkbon O s?l%ct@é chtﬂﬁr%ﬁ R Ao, reEl Eiﬂ _?Eléa&%.']:fo?{ftgn of the

of the crude feed wth sélectéd catal ysts.

Nv¥/Fe, nfdpm@mpmdnwfahﬂjﬂmspbdtms,law idayt acpoatioe ofthe mestdli &Bmetal

d th t abi | f. th
sefth of A% 47 B ot Tirufion S PirboRcin thidoontiipintp TAN, at leas
a stitiom 6f e Pesidis] Bﬂcombxhﬁho’inﬁ HRr&TPRINTROERde §R8 befdré bther
cat al yst (descrl bed abovﬁ} % be positioned upstream

prepertiessefitheerude faediaze chan maintainingthe gtability hEthe crude

el PR #ﬁ%“éﬁ%ﬁyﬁ' PRt T srerRIC g i fea P

value afabave 5.4}t Alterhativelyy saspitilidhes, TAN ﬁld?@*ﬂll’la%rﬁhﬁgmh Be
.stabll ty of the cruefeed/totaf product m xturée
mentaly reduged byeqntqes of the causiedfeedwith iselested catalypts. The abmty to

S mér@ﬂ@:‘{tﬁil Rth/B se'lé?:ﬁ%lrg:hn%% r%l:r%és of thé. éﬁlgg{%egmvﬁfowoﬁmstabmty

20
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dic conponents onponen
of &tﬂrﬂrnqldoiebéftdtai plodui:e ﬂnmmetolb@ rhdintalrefl dufihg pideedsing.

cat stsaﬂ_@ ﬁfihe s or co?(?l nat i ons t her eof f"[ém'
t he agvelmaychespositioned

upﬁﬂ{ahi@fh%c%f é&ﬂ?&kt Sﬁh@ﬁ)ds oﬁﬁ]&cr l}géjﬁ% Eﬁ ?é]t{]@éf%lﬂsow removal

roduct mxture relative to t

gbg@Qlﬁgﬂ@fW@gh@onmmmtﬂpmatm anid'onsketabsimmetal saits of

DRt A8 ol Bl el B st OF Bt o ectivaf OGRS mire
cat Jlhy Jirst dllowe, nﬂéorﬁ@éﬁﬁoﬁn@ﬂ’t&tfo?fbnﬁvai &€at 104N Fértion of

fromthe cruge feed may, in sone enbodi ments, 1 Nncrea
Nuy/Fe.memgyal of acigic mmng@s cramawglsﬁsoppgmnmmwoammne oa

dedefifie i IR 116 B Binlbarald AP 5o BE QPeri % Yol ibp £ SE. i
cruiie fsetd. Rokr akatﬁlble, feduditeit 16304 p6itiodlof(d)QsHaltefes in the crude
product mxture wth the second

|
feeé&?'ﬁ‘ %ﬁ?@)@éﬁ@? glativeite thecardn fped iybitspfugaing efther catalysts

roS AR AR AR e e o

be opsiated withpgereplenishesht ofzatlyst. Redovs of hidles®atperiondr the
Nl&ﬁ] hﬁ'etﬂ netal, salts of organic acids. In sone
foHPmEhe srude Seedamay, & sompembodimenisdacignsern lifhof sae onatore
catﬁ?&t@b&fﬁﬁé d@g élﬂrﬁrsttcﬁgl Jpird catal yst(s) may produce
eed/to

a“crude al product m xture that has a reduced

5 TEh sea:ondadatalgst(sf) ahd/or theahitd citalyst(s) eshydrcpositivped downstream of
f metals in netal salts

t ent
the g]?s ﬁ.f%s} aFlgg}eg ggn gg b fhes elepdtatelpseduct mixtars with the second
catdlPSHAT B/ BEATataYyst(S) may further reduce TAN, reduce the content of Ni/V, /Fe,
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conbi nations thereof, relative to the respective
properties of the crude feed while nmintaining the

- WORenseéxy of the crude feed/total product m xPETAIS2004/042121

rin rocessi n The second tal yst may be
« FHR eoneR- Laoe oxvesn cABienlapd of T Samtent of pefls in meal
A gmﬁ;gce&m 10 of the third catal yst, or vice
versar The ability to deliver hydrogen to specified
cont brsonmyernbodimetisnabmtaco ofihe |cmdzefe=ed1w|ih dgﬂecomﬂmalyst(s) and/or

gl et b o eara R R BRIP4 b6t g 2 reduced
'l"é%!“@I agadiRkd Shifurldatent! RlradkiRed okféeitdol’lﬁ:lni J@%&%Uﬂknﬂ;f metals in

hydrogen during contacting, may be used to chan
metal salised opganfieacids 8 resfuced asphaléenss oohtent, 2 e&chrbcd/ﬂsmmg,'ior

oG R Rerelt FelasEE 1 the et %%&o{a%%e%ﬁ&%%g?t?@ﬁ%qewnue
miaih@nihing e fABiBYTIthS drudé feaNstalitoa mﬁggmcessmg The
Si xt h catal ys

catalyst(s),~fifth catal yst(s)
entalystwoas be positiongd i series,citbamwish thadccond:chtalyst being upstream

ofth? Bﬁfd{éa?aﬁys%ror%ﬁ \g feed, while only changing ot her

properties e feed by sel ected anounts,

and/ Diie ailitycto dehverthyiiiges to-spedidicl @ematuigatonss RSt minimize

stability. The order and/or nunber of catalysts may 20

hydeogen uspgedpring qenticting cCombinationsafcatalyptsthat fapilinegeneration of

EoRR R o, AP 50 U kb BT o b of bydrogen

duriBg contattimg, maybesised taitangesdlenéd proPertigs aFa tnde ffoduct relative to

1thcorrb| nat i onsﬂHiﬁreo of the crude feed to be
' brFqresamplepthedpyith patalyatmerke wied in

the cru Sgtﬂ ?12 %ﬁ&ﬂﬁ«% 4 rgr%c-sgtﬁ@mg)f M%? ﬁ&%t A Cﬂm(s);

- sixth satelyist(s), @lid/mrwvemh detalysﬁs)fte eliangaesdlﬂscted @mpemeseﬁ acrude feed, . -

Wl S herie S forropantos oS Pl ey sElepiscagtooaionmcior while
miifitainife BaUe Ffeed/toal prodadtSiability! TRE offer Eﬁ@oﬁlﬂﬁ&r g@&gkysts may

and a reduced TAN rel ative to the TAN of e cru

bersglegted thminimize ret hydrogen upteke whilelmaptaidingttherapde Feed/total

it SERRE At o R 10 iuf Bl 76O conent

dmmlamrcmem AP @pdigy, bt corBbiRktivHs tGedfUTese e el @'be maintained
Mﬁgﬁgﬁtlve addi tion of hydrogen to other contactin

Yo dhprespactivopenperies of thecaaederd whdle the EAF anidéer the
W&Bmyﬁ thé(: Ei&gﬁgfo%%gt is 'ap I&g@gﬁ BP@]Q t@%ﬁ“""%ﬁ\%ﬁﬁ?i}ﬁh’ff the crude

feealr between addi ti onal cat al yst(s) descri bed herein.
Hyd en may be, 6 V\D 2005/ 066303 PCT/ US2004/ 042121
gen Rednclipnd mehiydregan, Jydhe emde fgedanay preduss a erudsproduct
th:«ftﬁh'ﬂ 5 X
a4 Dok & g“i%%%%@%ﬁ A G o RS AR R0 8 oruce
feadamal yredsed TANaelatiet tosthe TAN of the chyddrfegk nTHmoﬂiii: H/C of the

cr R B A5p RB RN Pyt v o oS Hegpramared to the

atoggggyerogﬂ{egl@dgfggdfl ow of the crude 5 feed. For
exa e, In a stacked configuration (see, for exanple,

yﬂB)gen lggukratgminrspycific 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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be generated during contacting in one contacting zone
(for exanple, contacting zone 102 in FIG 2B), and
Wwopoosngese3may be delivered to an additional coRCTaIs200y/042121

zone for exanpl e, &Gnt act| n zone 114 in FIG_ 2B) in
fagting of &he fonrth gatalystigleandytirogen

ncur?‘é"'ﬁ ’“‘Pﬁ o %@F‘K@E@gﬁﬁef#@éﬁgﬁy%"ﬁysﬂs>- The

dekivbey olzthe ipdrgger map be tamierto thaflow of & wodd e, If e

exanpl e, FI gen may be generated durin
cRBoRERts egﬁh féf%g% qgﬁa mzyhe coperTeds inihe dlow of the crude
fee@ntacting zone 102 in FIG 3B). A hydrogen source

may be delivered to a first additional contacting zone

i n aFordixemple, tma sthektedi csnﬁgmmhm (seq for amn]ﬂe {Hi€. 2B)) t9drogen may

feed exanpl e,. addi ng drogen t rough 15 conduit
st Gt IORIaR g By oL oA AR (e NAmals, sopaptiag zone 102

m%lIGOE‘H), afdhdepah n‘{&ﬁ e Ql‘éfdré?&% ?ooﬁlead'd o?ggédfhgag:ghg ?oﬁéq(%r example,

I s-concurrent. to

casfastipg soncaldi ind1G. 2BYiraodjeaetion ﬂnt:mommdm fiow 66 thetoude feed. In

sof R R IS pyPas 0w Fiey R soneieR ryitbe flew R dae side feed.

Aﬁﬁhatﬁﬁely, i1eh blackedddnlfighRBoh f’siéé tfor eRdnailY, SftIGb 8By gly_ﬁege% may be

upstream of the sixth cataly or Vice versa
geemiﬁdrdams FORRCtingainfong mhta@mgam}@(fmxmm, cootticting mare 102 in

FIEE R Aty ogB ol el oo Pt B ¥ v el BpeEPlse zome i
dlmr:@anthat Bbtister 101 fldw bﬁthe cRele fodt @hcexainplyy ﬁa&iﬁg &Bbg&mﬁ]mugh
crud éeed Low net h en u take may al |l ow o?’
coBfh 04 FROEAOIPAore b IGHABY, 466 b seond asditioosd eobtpcting
2R SRR S ol 8 i Hond BB PR (G enorl Scing

hydmgentﬁgon@t :adnylaitsiﬁﬁ'ﬂy cbﬂacthgdzdnfl 1¢snb1;1mtgmn The . | -
sevent ca St { miTro e ownstr eam

S o R Sttt Bnbpdtentin oerliah GAGHLAR The e At £ uypehirgseris,
itHB{ K the,

50 S ARt o G, ) e, o
mb;nahan ef ‘életfomh ca;@lmstemb af actdmthmmhczﬁaluﬂ(sa hmcrsr)eduqea?AN reduce

L e i e e

neﬂii}itﬂ&e(cﬁ')hyﬂfbgbﬂ By wmsrw@me& e}'l,ﬁﬁrtd%t mgf
0.02 grans of Col nmet al (s) per rﬁ cdta yst
prqmrtseé@éﬂ:@rﬁwiﬁ I?féﬁli@ to bh enlwbaugedrbyamadlmmwmham to the same

ﬁfegtoli’thecc?ﬁc?é %3& and the downstream seventh catal yst

e reversed. The ability to use a relatively

s ma[hh san®embodiieaR} Bvd/differedt §dvefthPatadsty Iﬂa)t B&used in combination.
downstream seventh catal yst may all ow ot her

The se5isath Ciaé?éif% psqdupsireary érom @@@@m@emsmnt;a cotadirstyady lbypve a total

oo IR B9 1 B Lol R e, 0001 S rams.

Thé deﬂn{tfeam sexanith catalyst e} hivevieloyal Sombht dfh[mﬂﬁn Gﬁnetals@ r
heit)]fte oatom content, APl gravity, residue content ('EBe

nstrgam sgyapineatalpssthatis eawil Yo odgracathandhe tokad content of

Colégﬂtﬁf* ysts i‘MthQ #’Q%MS%E&@?U e pfoduc?ésiﬁg?g%% nf“?‘ﬂwmts

metd (sppermpah 0 wt‘alyaﬂ; Inssine 8RiYpdiaients) fie oBition af tHe UMRGEam seventh

0% | east 1% of. the TAN of the crude fee In
‘mé‘ aﬁ%‘iﬂwwgm seveatbroatalysimayhie reversd.  Erebilily touse a

reldtivETySRiL ph duhit bECHAGH: Rotive Wi AGH i ddivrshEadi RESLBA cataﬂysq may

allow other properties of the crude product to be only changed by small amounts relative to
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downstream sevent h catal ysts (for exanple, contact of

the crude feed with a catalyst to forman initial
wonrus@serodduct wi th changed properties rel ati vecraszéa/042121

crude feed, and then _contact of the initial crude

the same SToPRrties o the e feed (for examnls, atrelatively smallechange in heteroatom

CERAETAPY G, rcolichl OO SoBeIE B Liniiph oot

i ncr €omtadtalf ithe m@e fesd ndth thmupmeamwnﬂld@gm&ﬁm h@bhtﬂ da¥alysts may
of, the crude feed/ ota [o m xture dur
PIRfuRe e pdProfiyet S Setimaost BT rmest S0V gt mont 50%, a
mafd9s, o? Eglgést (173 &ﬂh@w Sf B Icg\%gtl%éhgtlh%gme‘%{@dments, the TAN

cont r Ol contacti ng condlt
ofttberpree fagd enayriskl incrementilly rebded bpeontdd widi the upBtyeam and

aERlEim Py tsaaes (EeamAR APogr Rl &&E;%{;H%ﬁé & catalyst to
foﬁh%ﬁ'nhh&b’crgdér Su&rvﬁﬁle&éh%% &:Jﬁ@éh&g‘ﬂ%at Ve § o%{nﬁﬁe 884, %nd then

propertles f the crude
contacpefihe initigl coplernrodixt vhithtanadditiodal datadykt to p‘mdbmd fhe grudl product

i) Erpnbbd BEPHES 1l sa Bl el biadio e AR ability & redice TAN
m&eﬁéﬁﬁaﬂgﬁia yREASUR naMtXintigahe RABSSy SERE cAld: kARl gg)duct

caused for exanple, 20 insolubility of the cr
mipye d mwmm&e product in the crude feed/tot al

pro ul ati on of al t romt

cr ug %‘é‘%ﬁ%‘m}ﬁ ﬁ‘f ?H %nd/%rrcgrg 1gicom ination
withooqmotiad soﬂtmmgtcbﬁdlﬁbw(@oﬁ SRl taﬁp@mé%fd/dﬁcﬁdérfeed flow

or conbinatigns thereof. At certain tines during t

raighmay assish in rrdncipg hydmgen uptake by teicordedeed mmimmmde

oS P ST i e

20

25

30

- of thet cxidepprodunt relativet th eheresptetive pﬂfp&ﬁi&@ bf the@tude! feed. X$tdbitity of the :

ol TR gt s Ay @5%&%@3@&@?@%@% o the
cridR TR Prodlict ﬁiﬁrtﬁr@.t PhasR's 91%51‘ %§ Bﬁ c&fs&'@lﬁy,g‘or example,

feed/total product m xture

insekbitity of themeudyr ﬁdﬂbaﬁcﬁ@wrmpmdmt an thecmnq:ndiaaﬁtcsaltpln@duct mixture,

ﬂ"gé E%tioglgq P%gﬁr ude eoﬁd?/ﬁgal begi nni g tatlonof

colﬂnfa@ﬁen@(ﬁém I cﬂ&é\fee@%tﬂ%d@ AR bl %}ﬁ&nat?oﬁg%éi@of or

conmbi nations thereof), the conponents may ten
bec éventain §mes duting thercontacting patmd; ﬁ:sat,bncema'atm ofierode feed

the. crude feed and,t
endibt il Brochf BB CARERSRAHR o ik me Bl As e
concenwhtital of thatotid gradinol ke crud®feebitbtal prodhiA AURRIEBYAnBLSdue to
result in the crude feed/total product m xture form ng

formphon pf thegpude prednes solubiive of e componentpefitbe srude eediagid/or

co O RO 5 SRR o R engs topanee.

Forf exmthpée) thet avtidd fepd aay ebntaiidhifonBiits €ab hickoludle Bfthe crude feed at
fhe onents, tends to reduce the |[ife of one or nore
the heg g@éﬂ?éﬁ%@&%% Agpropeisianef the crude fegd changnor efampie TAN,

MR AR, PRl U hlop EHRARE ol GRS EHs oy gt

becbmerieﬂsaehnblemntﬂm quddited/t@alqrodiet ﬁﬁﬁt@t&:tm\%ﬁﬁ 16424&ice € Ghe crude
the P-val ue of the

EFE% rti e@? g Dur i nfg processi ng,
fee ertefabprodict mayigem évo phasesaud/orbecome inoMblvincaneangther.
Solhﬁ‘lﬁ O}St ot dg 1{1%(}6 @Eo {egﬁlt B 16 Sfifte £E4ATR bfidet ABFLR &'m?mng Fwo or

more phases Formatlon of two phases, through flocculation of asphaltenes, change in
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m xture may be assessed. Typically, a P-value that is
at nost 1.5 indicates that floccul ation of
wogpisassmpes fromthe crude feed general |y occepormusiodos121

the P-value is injti altlgi/ at least 1.5, and such
concentration of ruda deed avd total profust ansl/gr precipitasionaficanpponents, tends to

o BE L o 08 bk Lol A Ry, HEEERAEES o ilbroces
migbeifddated. Foprenatuple, febedted Gestinahi of thy crude fRIABEHS BHIAY mixture

P-val ue, may be controlled by controlling contacting
may,beinegesasy fogrodugedcarndsprofuet xrith desired properissect i ve

or def . F I ' ions.thereof. Such

onto it BlocGRind, 4B vall of GRARIBIAARES bR T EiE uay be
maiitiredard thy stabiity/of the pRsvess, ¢hairle fdd aad/ocrully 88681 product

ugtake, crude feed flow, or conbi nations thereof. f%

S berAsesgsade nbywicallya Bovelugghatdspfanest J reladisates that

] I r her c s
002006 b pfibfihol 13 9 o8 10 oAy BRSO paue is initialy
at teastt leﬁytandfsEch Pavahuedinkre d dseedr isﬁﬁgﬁﬁly g)ﬁbléfduhh. iag chhtkcting, then this
. content. throu roenut_ean or ni er
iniSFHos B s Tkl it GAvert Fab e guring qontashe CoMledvediat

bi Li A

prRE RPN lTRY, SuSed DFP-valB iy bY oSiuydild 15 cRgline
coptactingcanditiing stysselez tioCofitatallystafbycselectied ordgrihg oPeitslysis or

cofbire Vi Goar B triorbmiubere comacing miions mey inde controling
LHS U6 ferghire, %réslgﬁ-e,'\ﬁ%r%tlﬁaﬁéke%mh@ fceld FHok! r?r% L &G0inaons thereof,

changes by a'relatively small anount 'n sé
enb & peras embodinentsc comertingielnpéretusesare carolied shocthst Ch

[ [es, J.n one or nore,contactin 0 na _
asg%e gle{s er eﬁ'? {hté{gsenlbgiﬁqga A TeoY ?%P’Bﬁ? "iﬂéqﬁ}@’rngttﬁ? E@gcﬁ/tent of - .
thedrbdieifeed OR edi@iof of U MORNGitdnd tHibWisEhJdREEnRpERR hi/RP hi o
il e Nt g the Stabn Tty P RGEnRR RSP higher

contaete: tHRnRrrapireTtuey resilk indfoamativreotiwedrhasesstiatanaereduce the F
stability bf the @I-@%tfé&ﬂtofag ﬁgoéi?ngtt Mm’gtﬁ{l}ﬁg li?e; %’é‘? ré)? %‘E)ch Pf]éF gatalysts. :

I r'st contactlng ure IS
Coﬁ:crolsftf wnmtlémg ieng:emned and Eyhegercqstmaaﬁmi dgmbhmg FAththe Satalysts
Nelg xanplLe, Ssecan enperature, t |r,te erature,
desetiffd REFEAIG s 366 C Laspbliangt & b redpesdiille o DR coReRt of the

crud® fé&w&ﬁﬁggsrz%ngﬁﬂgﬂq@}g %‘r'ﬁl ARSIt oned after the 30

first contacling zone. rst contacting tenperature
nay Iibtonaembodimgetsf contacting eaiiitidhs aan corarotled euch that temperatures

. contacting .t erature e in_a range that is
in 8y e S0y oo i B ity voste e Bf ot dgrent Framperatures
alldvid fot seledthathhnle ih @FIIB TaddUrBpertiBs WRITENBIRAH Eﬁﬂ‘% ?:t%bi}i{}eqf the

second contacting tenperatute is greater t
crufly fegd/tetahpradudt mjxtuserpEreatrudefeediantersp fiist Emntating zone at the start

of EG0L85) el TRRIRL el A B P Sag e  c Somcting one
OtHRP OGHtAMBASN PFAERTOR bk AR b2 decond tﬂpeym%@gerﬁggﬁ% fourth

and/or the CS astﬁhaltenes content of" the cru
tempergiura: & cetesa) v the tamperatihess imeantacting zowed thatcoposifioned after the

. i i f the first and
esEERERE280d R sSRarils BRpptE by b2 s 00420
andvi deborml dohtdotiaf t@asdtataie By bé Rl a B%SEMais 20-T007°8L 30-90 °C, or 40-

goa{ggcti ng zone may include a first catalyst(s) and/of
60 % difigrens thay thefiest pentaaiing derdperakies; oingsomsrembotliments; dieesecond

o AL 5 B S i i

contaeting tenferitares hiag réd®id AN Widor Cs asphaltenes content in a crude product
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may be 300 C. Contact of the crude feed in the first
contacting zone with the first catalyst and/or fourth

woabmlosedozat the higher tenperature prior to cEUras2004/042121
with the other cat al ést(s) in the second contacting

relgtiie teilie TAN and/arthe/Ceaspbaltangs fomtend ofithy andeieed to a greater extent

URRIRERGRED, TAN I B Sebine FeoER. 6, it s it At second
cantarting térapetatifeiré e shiness oRWAMIETONT of @ithatidrNg

ten‘perature? are wwthin 10 C EXAMPLES Non-limtin
exanpPeEagivle g st confcipg zens ey nchdgafiyst catalyst(s) and/or a fourth

- W | . .
oRI5980 S Q02:cpR MBS B ) bl BFLEEh Sty dgved e
Thefirt tontadingtempetiuiofialh be 360 0@.andxiegebéndeontacting temperature
of a Catalyst Support. A support was

mg{’ ggﬁb@%ﬁﬁ&w phige crigle feqdrin the Bt eqnisnting zowe witbthesfirst catalyst
PO S ol Mg AR et Mice o SBflald Wilh theyptys gy in

thefseqgind ciontacting zane ramyi msilbin gieated than TAN ddéora0s asphaltenes reduction
il 5 e b HIabV T TAN piion e asble s st in hyseme orude
febd et MefirBPshddecShtootaciiy &;i{egé;rhhleg Gt Jgﬁhiﬁ§%° ¢ ams of

a cal cined support wth a ne pore di aneter of 182
A. The cal ci ned support was placed in a Lindberg

%The furnace tenperature was raised to
= C over 1.5 hours, and then held in this
ran gﬁoﬁ-ﬁhﬁﬂn@&kﬁ@léﬁomg%ﬁﬁrebﬁﬁﬁ&ﬂ %afg!&;& preB&raBRY 8hd systems

i ncl.uded, per grain of support, )3" gr ans of
gmngsment ofyoalystsand contrallgscontdeting nonditio@e set forth

be@f@rrs_‘ .of delta.alumna, ,and 0.9781 grans of theta,
al um n

a, as determned by x-ray diffraction. ~ The

- Examplerlt Preparatienbps Catdlest sﬁ%ﬁbm ﬂ@ﬂ@oﬁﬂdas})r%ﬁé:éd by mulling :
7%_ore voééine,of 0,821 cnB/g. The support had a pore '

575 gramy pEalpming (Caiterign: Gatalyss and Feghmologinsd i iMichigan £3ty, Michigan,

UB.A Yl 538 g3 Bhenb VF LA i R0LER ¢ 1
por.‘gwsli Z%@(ﬁ?ﬁl%&{)mﬁt%@g%ﬁcﬂﬁa Ing a o%ag (}ﬁgﬁgﬁef?ﬁ\;\% Eﬁrlmntes. The
ref8ting millecdbixtive wascixamndeabtheoughanies ExilobEm diepiasirRd between 90-
uggggg rates how to prepare a support that has a pore

[

thep calpined aho b *Giwhielessultegin £58 gtamsef a eideined support

R e o A3ett oL 1) &, T4 Sy S e laced 123 Lindbere

fuaca dThenfutiaica tetterddare wigs raisB0icel (80211 001 °E! dveP U151 s, and then
aai:‘?h a Median Pore Dianeter of At Least 230 A The
helfiindbs mnge dord hayrs fprogpesshe sepporta Thesuprart sludgd, per gram of

f ! d t th
201000 Wl i KL  BOEDAGREp gHE 5 0208 e
of delteaalizoeina, gt 8781 pramsodthets slamites pedeemitiedby RFBY Biffisction.

7.69 grams of  VOSO4 s I’\Q §F grans of dei oni zed water,
Th sppa3 & fSUSEeTRica At 11e /2 and a tefabpere vrivme fbpok em™/g. The
sl Rt PR s RO il o YR TRRER SR B8 of

thetotad dumberifposfin thesmre siat distribution hading blpere diameicpa4thin 85 A
t 480 C for, 2 Qours. The resulting catal yst contained

of eduedisnpqre Bl;ame er.

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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10 vanadi um per gram of catalyst, with the bal ance

bei ng support. The vanadi um catal yst had a pore size
wa 2003/6d6803i on Wi th a nmedi an pore di aneter of 358CTUSI04/042121
ore voI une of 0. 69 an/g and a surface ar ea _of 110 :

A IIA]

Wﬁh tlﬁ@ ﬂ r r§ ﬁ)7i§mg§ E"Aki‘iddaQ{‘z At ﬁa%%ﬁﬁ“xﬁﬁétalyst was prepared

inrtheli falbovpiag en ain e ET e alumﬁla'ﬁhpﬁorﬁm@i‘@l Iskeile Asdthct @Scdibil in

ngﬂ?gf\r ation of a um 5 catal yst having a _pore
e lyap inprenys wﬂm *@nﬁ@wm@gr@uam sofutien p@pamd by

cbﬁﬁ%ﬁ fg %ﬁmﬁ éwéh {l)qum%d ‘%% H Of e solution

Wekdi2dn' Pore D|arreter -of At Least 230A. The
nol y en m,cat al yst prepared in the follow ng

mann uign i A00e Labpey lenqsewéﬁde‘ulﬂbshetma%mmregnanon

sﬁﬁﬁ&% 3@%13{%? ?#gk{ﬁgﬁp{:}cﬁs@gﬁ%&m ?lﬁg&‘%? f# 7 for &ﬁ)(eral hours, and

thermaleﬁﬁdhtm T Foit) IFhry\IBhd el aatbwst%mfmoé of
grans of (NH4)2Mb20O7, 6. 38 ﬂ ans of "MoQ3, 1.12 gfFans

V@-’radB’G)%PPEZ@Zm @meh thte barapge beihg suppont. rEhe(weBAJinm catalyst

8o e e e 1 € PR 880 e E340) &, R e otumg of 0.69

cm g; aiel.a shifacd@ras ofl1 m)ma»tgt Aidiveshallp BG4 08 tl?e'iofa? amnber of pores in
eratyre, The pH of the solution was 5.3

tbg&P §i l%tsbuw exwmaawwmomﬁmm.mnaa A of the

Eﬁim ?[ﬂgm na support (100 grans) was i npregnated
i rh denum i npregnation solution, aged for 2

e
h our 'ﬂmuexmnpie damonstﬁtesa:ge preparation df 4 €dhudin 3 3&@.2?3{ K¥ving a pore
hours

h th | d at 480 C f
és‘?’@%‘i”? aé’&? qurQ @gﬂ%%eg‘.?fﬁé 30A9r ans of - i
‘ L Babdie D8

ﬁ 0l e o.f 0.1%6 Y 'E??dﬁmafﬂwm
nﬁﬁg ollesies Ftpar, ?f“f@}&‘%P“RR?é‘IB’SP Bt ths ogha described

ug) m@aﬁﬂp solutos B'asxmpaneﬁ @yrmmbannmxzé grams of

(NH,,@FJ&% %Iﬂg,t%ﬂ Im&% st r a}.g&o/:]%?épé??ar at i oy of

moticethanblamine(MEAJ) and §E5di amp of GeithiasEivater &f fodth o B@Pf. The slurry

2 A. 5 Exanple 4. Preparation of a
W‘W&Eﬂ% %@HQﬂﬁ'ﬁmléﬁﬂlwfm soflids Whe beatest @ltslcmewas cooled to

rood bbb T AT RSPy 576 3 28 EEe SR Oy it adusted o
82imL wlith defdnidivigermanner .. The al um na support,
pre y the rrethod described i n Exanpl e 1, was
I A IOQrsTaI}altfa e
ﬂnﬁ%&*f‘ﬁt IoRIERRAR P2 bl M ospefil hefbiomried 8335 16 for
se il Tou! arlDbn cAloin6d o 490 Ofor 34hus! wqu%@x@%%gﬂ Songgined

(H202), 0.14 grans of nonoet anol am ne
0.Yrzaams 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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o molgbaérmhvmﬂime prig:atmaﬂ@muhbﬁ Wh@mmaghﬁoﬁr%md with the
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dei oni zed water to forma slurry. The slurry was
heated to 65 C until dissolution of the solids. The
wioeatsb6303| uti on was cool ed to room t enper at ur ee@r/US2004/042121

second sol.ution nade by conbining 3.57 granms of
‘i’%étﬂ&ﬂ p P%Sﬂlr ofthe malyhdenmmecatalyst bad a pore

d | egﬂn & combi ned and
Eﬂ#ég&ﬁg}@%g(ﬁ&oﬁ?% vv;%dg? Was added to bring the
conbi Thsdamiplﬁ demorgwhtosrtheypepaeatidd dfla Coluin® Mlefaléatalyst having a

vanad um i npregnation solution. The al um na
PG\E§Y E?Fé&ne‘dl mdeworﬁeammm a0

mg 0n [l‘ﬁlth Iad\dedmhd?m'e d)mlnetfb&@f QthCUaszZSIDﬂI e The

r | ting 20,.catal yst contai ned, .per. gramof catalyst,
?ﬁ’g A5 SAalHEt PR BRFPEre 30 thefallowing masmer, (Eke glpmina

-sﬁjz!pbﬂ Héﬁar@d‘bﬁﬁfeem&ﬁb@ Qes%ﬁgg?[xﬁfhﬁﬁel wasunpr regnated with a

bdenum vanadi um cat a pore s
Yhdemuy/vanadin tuhpmm:mmhnmnqmpmseﬁoﬁoﬁs 3AGirét solution was

' m?%@(?ﬁ%ﬁbﬂgﬁ%“ 5 5 BB o, et Mg Oy ems of 30%

,hﬁdrﬁ@ncbeﬁé)ﬁﬂ@ 2'035‘ 0/\14 Q-aﬂ\s @%&Beﬂ%&%@]&'@@@égiﬂd §gs grams of

| east 230 A. Exanple 5. Contact
dwmnemwteetocfamlaphm Thet shivy was hesved ©0r654Q tnti dissolution of the

5, Fht hepLR s g t“&d”tgéﬁés% TN ﬁfiﬂgﬁ“oh? 2
cat aA)é&éonH%Glutf'éHQvaﬁ%ﬁe%?er Bitehies.s grﬁﬁgopvdsd »flp-&;q grams of

the space between an | nner
‘H@% r Thgi fingt sodutitnandsecond selitionovere esthbided a6d sufficient

catarysts were bl ende

rlbed her ei n.
m&é{g anpgivgnispregnation splution, aged BirPchdves with: opcasmnagagltatlon, :

S8 B SOOI i B s

catalyst eoﬁtaadd,fpbpgrmﬂdamy@,ar@pgrm&;fﬂfaﬁa&m%n& o2 Sf
regtor tche bottom of the reactor. Silicon carbi
thibe balancerheingsuppeit.oThe mlybéamm#vanaﬂlmmmlyst had a

ca /silicon
pO?eSSI mk@%%?iﬁ&ﬁ@&&éﬁ%&%qﬂggﬁa on top of the
s i | |'ﬁm1exam;ﬂn demémstrhies theeprEsrition ¢fanCalakinimé@Nghd 4 08lumn 5
ﬁ‘?,@ %ig gtal st had a_ pare. 5 sjize distribution wth a
% Fng;p paReise distribution with a medanparo diapister v atleast 230
Anunber of pores in the pore size distribution having

a pore dianmeter within 20 A of the medi an pore
ontivé of o Crade Fatd With Theed Ghtidekts) . A Woudirasietér with a

cefl oSO Re ek el Fbkonsed wieh eowPlen i mgpORe . A
terpeifthRs abashont é%ﬁtﬁl?% @q%l%a%s%éﬁ aé‘?@d Bg%ilhn?tﬁs space

posi tioned on top o pbot’t om con
betwsenihe thﬁ:lmﬂveﬂkﬁmdtaaanmen gvatiaofahe fEhetor‘rwdﬂlcatal}Qtsainﬂfsihobﬂ @arbide

B SansSiEMAEHRSL A Vit QAN sfichsilisan chbide s believed to have
low, lifi‘a;{;ao ERal§tié Brofeftics hﬁﬂér' ﬂ@gﬁ%&’és%ﬁn&iﬁgfﬁ GestlidBlesdin. Al

within 24 A of the median
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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hel d O or, t.wo
"mﬁggcsgn%%%ﬁ%? |ng %gcrﬁg%%@n Cal yﬁtchi‘ld appre.size  «
| dzmhntmmtwﬂlemd&hlpbﬁe digmegte of 19AtAE ciBfamelloaid SEMsbP :
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-m°d¥ D PET EEAT

di ameter. The m ddl e catal yst contai ned 0.02 grans of
ni ckel and 0.08 grams of nolybdenum per gram of
woanednes3o3 Wi th the bal ance being an al um na sugIPUS2004/042121

15 A top catal yst/silicone carbide mxture (42 cnB)
ﬁf@é fiaw taothe seactaravas frang thedop oﬁﬂmpaaugt@dmebouom of

0 S A B GR reh

bmttcmmemm:brwa bORorA catabsosnéc mﬁid@nﬁﬂtu% P whas positioned on top
Wth t bal ance

ﬁg denum per %r am of catal yst
Ol faf HCOR FRraIde tY %&hﬁﬁpmlcawﬁﬁalg z20nppadhe bou@nsaual}@bhadapore

R R L T —

poresia thd bm'ecs&teﬂgtﬁbuthﬁﬂhmg d dﬁhnhdléﬁvﬂuh 2000 6f the median pore

dlfurnac qu;\t in uded five heating zones
B es o copiained .09 erems of encl plenhmandt 9,025 grams of

t
nlThe ca% sftcg&\%sfaéhswuﬁpzogﬁgﬁ% g?‘? g@"ﬁl n%‘ib?o Qgg ggLs
m xti&m catalyst/sHingml aglside nﬁfm&JQSiSI ) Wﬁﬂp@ﬁh&@d"(ﬁn top of the
b dro as i nto thezw?la{eactln&lzones at a rate of
%@@%@J&ﬂ% A foBlagRRE Zeney fbe apidsllesatalyst had a pore
sﬁlﬁhbﬁﬁor( With b GRYi ot9% LA ﬁ??ohofﬁﬁé fotdd umber of

the volunme of catal enper at Ures
Posgsrin ks parg sizo d@snbm hamgeaxmdiamemmm 20@ offthe médian pore

cicgpde T35 Sttt 802 ds phichekang 013 gr;gg of!
molybdeniRy e gk bﬂcﬁﬂl@s@wﬁtﬁ% Blarite tRirg Sl HhinhQu % |

F) per hour. 30 The contacting zones were mal ntai ned
©at Fatppccafalyst/silicaae earbide anixtune (4Gram) atals positioneelcbn top of the

e. GQulf of Mexjco was filtered, then heated in an '

@f catzly, with 8 halqnge hemy prisariipa gammaalemina -
.ormthe crude feed having the 68 WO 2005/ 066303
CTI US2004/ 042121 properties sunmarized in Table 1,

Fl GSllmon'Bhrbmn wahepdsﬁmilewaa téeof l'he td;i‘@nﬂ:&ﬁn@ o @ fill dead space
rude h t he_ preheat

act or u
anf A 45,5 nreliel i e Gatalysk bebives loadhiata & ndbgigcimmace that
inchiet] $ive GRANACAINRY c&%ﬁencﬁﬁ@toblﬂé h%@gi%?teligﬂ%rt%% &Eﬁafzﬂ@dl?, and bottom

reactor. The crude feed was
Wﬂtﬁfém@@atsjgnéﬂlerboﬁhmqupp@mce of hydrogen gas.

Co foll
y or Bocids ol Sbal by Mo Budie  durediimimtad 3 ottatyrogen
sulfids aiPes M1B§ Hﬂré@%s%@e cdn't'&%%ﬁﬁ’%&és ala 2 raic B BPY5 Liter of gaseous

pressure was (1014.7 psi).

Sy FPWQﬁez(&{és)f\F@Necaﬁﬁéﬁt és;hm mdmwm deuntedds part of the

Vol bl By e Elafi e the g o R Ak Ao 04 °C (400

°F)rwen! howregtd Held 4t1204 PQlbopharers S ABYERARIngdT 2048°€ e chtacting
for 500 hours and then 388 C (730 F) tor 500 10

zongs Wieee ngrcasedJnerementatiy toy 1696} (6086B) &tcamb; of (58 F Bt hour.

t hat

Th&:c(n%%ng)zoﬁég d&é’ Bﬁg: HE&%';)ﬂ-egm {9 fs ah% ﬁc@gémgg%uy raised to

he crude pro
370Ma(700 °F) over 1 hour and held at 370 °C for two hours. The contacting zones were

allowed to cool to ambient temperature,

o

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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total product was introduced into a gas-liquid phase
separator. In the gas-liquid separator, the total
Wor2008i@6308as separated into the crude product aol/se004/042121
Gas Lnput to, the system_was neasured by a mass flow
POt spmariaed i Ratle EoFIGh. Shecarodaed Yrasisdite thettpp of the reactor.
Thelenfle f&PHoWE S 383t :
anal yzed to det g]?%lgﬁgﬁ %ﬁ {vf\:glg%ﬁ? ﬁ%gérigéor}l}%g zgpes ohicide chntacting
zouaypotiemicontattingizone; amikbqttoatsupport biff ehe' @sdtbet, STHel ssh®Feed was
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apparatus (except for the nunber and content of
contacting zones), catalyst sulfiding nethod, nethod
W 2005p@8@t i ng the total product and nethod of PCT/US2004/042121

anal yzi.ng the c¢rude product 15 were the sanme as
des cﬁ?b&%w?é%w@.s that epptaciing the erude feedi withione catalyst having
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' ans o I e and 0.02 grams of
ot 48 Puck e %8 DB Y B D R ot s g faed
Examply 6. . CéntheCofdl #hd Féed WilOTH o itk -ﬂe&g@{ﬁa@&e Size

¢m. Was positioned on top O <]

Disttibution y 0,8 Medis _’ diam ulg",..'_‘:r; i d een 901803,y The reactor
| ] 1.0 t . Medl a ore

eqyfandt @RLeGt Ry niihidrchd Bl ofcotladint <anst), Bitist syifiding

mgthod.smethod bfseparting ot h&%ﬁ%ﬂ%&/bg’%ﬂgﬂgtﬁe crude product

di ter V\/I'td%hi Q A of the median pore anet er.
W?ﬁ?gts%?&’%a& B imExamels 5o Exsh gatalyst was mixedevitlaanlequal volume
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botttl oDt fe AL R bl e RSfRcl: 258, Tal e cdthiyHad 2 pore size
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i ncreased and,.mgj ntai ned in the foll ow ng sequence:
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diaber THE fop caldtfly bhudsg O rehs bPAicRA 3pf 012%ralB e i bdenum

343 C (65 or—a

perigtag off catalyst, With theébaihnq&rbeigigcaﬂurﬁm&.t slﬂicbh RatbRBRCWA pAftbned on
' in Ex 5.

‘t0pvt\al?'%ilesf?ﬂ%)fel Jo%%a%ﬂné‘ %oneetg%rﬂ e%d s;lae?ce ang rtrcE)se?‘ve as a preheat zone. The

catalyst bed was loaded into a Lindberg furnace that included four heating zones

1

<

wn

1

3

<

corresponding to the preheat zone, the two contacting zones, and the bottom support.
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The crude product had an average TAN of 6.42 and an

average APl gravity of 12.5 during processing. The

WE 08%0G6803duct had, per gram of crude product, BCTI0RD04/042121
granms of oxygen, 0.441

o anD5 o (Vairrlolabbevias Bpropersassaearzidan Triind, FIG. 9, wes
' ' in TABLE
£ DRRE tdp T thY r.eh&‘?)r.g’ir;%’sfjé;m é&%&?@@p@g@% ﬁg Ftheh m?gt%p

in FIG 9. This ex enonstra
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an pore dianeter in_a range

di,stri but i Wi th di
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oxygen 20 cont nt3, relative
ﬂ@rrg@éoﬁ\é@dlﬁ&/ﬁimﬁ' /e ($Q0SEFBY AHSY wand W preisers wed 6.9 MPa

1S R o B b SRS v
260 YU ESUBeBY f0M87 hbwe. Galaileratires of gx‘é th %ﬁt&&ﬁ%%%&?&#é then
contactin zones) ,

. (except for number and content o
m@%‘ﬁ@ﬂsﬁ,‘l&mﬁmﬁ@ the followingtsequmeeR70RC (525 “Fefoh ©90) hours, then

241 Bl TSROty s B8 8 M 5

°R) 6 120 Ipurioe} a herdd mfl o198 %0kiseS summari zed in
Table 3, FIG 10, was fed to the top of the reactor.

The Thetotal peadtnct exited dhe reaetaryand was sepetatedtas desuzibed apExample 5.

TBE8E ol s SERLE TSP G55 WRSf 84 08 BRI 25 g
proesssings The chudeproduat ha, pér Syeh TERRIGREdiicS a.dma%h&ﬁ@ of sulfur,
he reactor was 80 NnB/n8 (5

< i.ded t t
0-@@#%‘%3%@?%&9? Qi grampf (3@sant @3 Theramsof kesidue. Additional

| pé%%?ésn%fr}tﬁiﬁuge E@&%%g%fﬁ?ﬁg??gﬁa ) fﬁnhtei&l:r:dvvas

1007THio exapld demin2GO5 /R GEMACRITINDCAMR S6d¥ @it the cEREysts having

L TR O Ty —
a @dsierofba dhit hald 2 fedbc®d AR @r@ﬁu&%&h\ﬁ% c@qt%tp@m Pleduced oxygen
and 3 W ppm of pota

sodium 0.6 w ppm of zinc, ssium

0
corigat soltkine to e ipropeiasior fhecruledendy While xehiduepontint and VGO
" 0, 00 ips of . 0.376
cofteld o ind AR pRiauat i 00% et 2 o e SeopRoniot DRbRTist A dhe crude

feqk operti es of the crude product are listed in Table 3
in FI 10. This exanpl e denponstrates that contacting
" 0¥ de K epd With (Tye Eatalysts. sThesneactor agparatus

orensize i str Lt ans. L. f.90-18 .
(R85 e Bl ch Ml Y ool e FIRSE 3R, BE o ot separation
metlesl,) cede poiduct amlysisyand caliystsulfidifCmeMod wead &8 ShMBas described

. ﬁontglgt while 10 sul fur content, VGO content, and
in EXAPREE content of the crude product were 76% 94%

d i 2S h
et AR AR lBg, r o
waghadbloyhe topyof tlenmactor] Tie crivds feed Slo@ed tasigte preheat zone, top

di ti ong. .Each reactor apparatus (except for the
co ﬂ]&grzogﬁgaottom contacfing zone, gr?d bottom mgpport or%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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content of contacting zones), each catal yst sul fiding

met hod, each total product separation 15 nethod, and
woasix/nss3e8e product anal ysis were the sane as eeTars2tmmhdi2121

in Exanple 5. All catal ysts were mxed with silicon

car bThecmude producihed anaverage TAN of0.16 and an avaragecAPbgravity of 16.2

lfggprop@ter THEHERP alifneRind 2 Shtld BrbubT Sppmitspgium, 0.6
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1l aced in the contacting zones of each reactor
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cont BRig ﬁﬁ@nnl@ emppstratqs thateantagting of the smds f@eér\vléh ﬂ@ sglected
L i T B U B S

haﬂmummmpmfﬁuml total tdlcintw, eddiam, zma,eandtﬁwsmm; content while
nes, and the bottom support.

ol e Y O Cminiy AR AESURAOPIARR AL P U roduct were 76%, 94%,
alﬁqmwéfélékés $g‘5(#%tﬁo$in cont ac@l néés Cm The

positioned | g zone. The catal yst
Examplesi8d 1. (Cont: g tafadrudedeet With Rhul“ﬂ’ntgh@t_@xmims and At
nnl bdenu 0,04 ra f nickel, and ans of
cin b %’@é"tﬂ%’i‘ W?@t 3%5}1@89( and

coRinY BEGTHUPHAR Lhess lehdl] LetQR sﬁﬁfdmgdﬁeﬂﬁb&} 8 tcitaﬁgsaiﬁﬁ separation

with the catal yst" having a 0 pore size |str| ut |
method, andeach emdeproductianalysie twemé the38mé asdescpibed in Bramaple 6. All

-cagalfe to c.oné éigf zon egﬁgvﬁm_x%%ng] cat aI st Ip:% ide to 1
- pa@f cacsﬂijrs@ lujﬂ%Bs othérinisel lh&lcblﬂﬂ aTRe cﬂ%ﬁb ?&d&l&%@ﬂﬁ*&uéb@%ﬁh reactor was .

included _at least 0.50 grams of gamma al uminha per

- from tha tep of thsgerator to. zhe\f@t@ongl? the m@rp&hmzmeommmoned at

B TPt 3551 5L D0 AL 8 e oo

coptasting zorecanida to cotaitingzond. aAftemnfie zatalat/silibuhe carbide mixtures
unc I ne nol ybdenuni cobalt catal yst inc¢luded 0.143

Wege B COBRCHNGFONES QfLachyrearter, @ﬂw@aeamn ea¥$ nysidipned on top

I
T e e
Eagh x¢agto v(as Yoarie8 jntoadimtherg funmed the indhedet fpur leatihgedries g

cofpongitade e RISBBhEOT: e SHIBCInE 20en AR Hierorg fpgort
ol }Iﬁ@.ﬁﬁﬂﬁle@t&ﬁw&cxﬁ& Hl%%ﬁéﬁﬁﬂ/ cﬁe#é&?alf;ﬂr@ﬂfcgﬂg%fde ixture

zon anple 8 was m Xed w t I con car bl ean
(d4pomi )twmmoned inethb bottoro Gnntadlng@nzo ()13 c@tﬁl}‘st ifCluded per gram of

coplyeb OB et o ARG Pt of SRy 81 grams of

phBhohisORaH thebdldiRe Being ARInGAR %ﬁ’;ﬁ:foh-tn g Z one. The
uncal ci ned nol ybdenunt ni ckel "catal yst i ncI uded, per

gr art Bolbderuny s@talyst/smcchrmd@mxmma eminwith thed@alyst having a
po?ehs@zneg%{?tgkgfggrggﬁtha %Eﬂ% gore diaficter %ff 1961 gswggsoﬁolélsﬂoned mh 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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15 support. A nol ybdenum catal yst/silicon carbide
m xture (12 cnm) was positioned in the top contacting
woams/neddng nol ybdenum cat al yst was the sane as POT/TIS2604/042121

‘top contacting zone of . Exanple 8. Crude fromthe Mars
eabaltcatal yst/silinom casbiide mixture
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R el e WA Bl
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cohtautiisg zdrer The rgdlpbdegionit aaeilyshgvas theBanefas I3 82 tbp bactitd&one of

cru?le products were periodically analyzed to determ ne
?rydrogen upt ake - by the crude feed, P-value, VGO

con ﬁﬁh@' Wear$ &81% g@?ﬁfﬂi&&

5 va roe t1es

Tenperatures in

&é@é@ﬁﬂaﬁlg‘p esr,ﬁg(%ll}rg ggﬁfﬂe mixture
(43 M ) was mmtncmgdm theoemecontacting komed Ehe unoblkcined: t he

i o SRSt P2 e haolpbdennan,

V&Qﬁi gﬂ:%i thel Rk agxni&lan
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ovem aB(Bmplemme ot 93 a6 €200 S)efdr mz«rabﬂue 16 forithE kfade Fed for

Exaiples LBy pripepios s e%&zg%%%”& Fuhatls for

feRqhe Rlp dffRe featidl WSthesexhR

crude feed had a P- val ue

Fgast 1.

of _P-val ue of

IG. d1) The erude feed was

Mﬂ?%ﬁh”ﬁ?%he preheat

zone) 2opi epntacting zo® bptﬁpme:samtingmme amll hottont suppert of tbaeddior. The

orfl APk Rl R i iy e

€ PHESPRES

e feeq.wi.th the
g@vﬂwgwygas

Co'ﬁthbuﬁ@&ﬁldﬁtwfs&’or 4ebR eRantAle WRr®hs foBws! iR 4 hgr%? gas to crude

for catalyst syst
(1a0o $(EE~B)?anéthmetomhpreammef each

emai ned of at | east } 53

fe@ﬁalﬁﬁg gentgeting wasl GBMmyImS

o7 o VR | Ble LA s Vol g

cottaaing! iel e Bvegedlo LOB Esrutle r@ﬁ@ﬂh&%ﬁ@éh@a&ﬁ& ITeédhperatures

it may be inferred that the crude 1

ﬂnd §t iO%erurs of

feed in each

in gl} ?%taqtlé&ﬂpwm B43 PG €650 °E) £131500 dhonisraf contacting. i Afjer 500 hours,
thelthRpera¥RdMh Gt cbiifacilg el 8% controlled as follows: the temperature in the

contacting zones were raised to 354 °C (670 °F), held at 354 °C for 200 hours; raised to
366 °C (690 °F), held at 366 °C for 200 hours; raised to 371 °C (700 °F), held at 371 °C for
1000 hours; raised to 385 °C (725 °C), held at 385 °C for 200 hours; then raised to a final
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di d not phase separate). As. shown in FIG 12, the N
val ue of the crude product renmained ; relatively
woaeogsymsdozduri ng significant portions of each tprOTAlS2004/042121

il Tl 2 B e
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The rel ive 15 constant oxygen content of the
orufp Fdufy Eraied AURGHRLY Fonctast Swane Senbous aodiapaf esch tia

OXYBR® 15 is a graphical representation of change in API gravity of the crude product
(“A API”) versus run time (“t”) for each of the catalyst systems of Examples 8-11. Plots
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' conpounds are reduced during the contacting. Since
TAN was al so reduced in these exanples, it may be

wonhes 06633t hat at | east a portion' of the carb@oais2004/042121

ntai njin rgani c . Qxygen c npounds are reduced
188 tﬂ%ﬁeg’yﬂ? sREssephAPLgrvity phidie prude needuck pbtaingd by gantacting the

s SRSy S P11 Moy o e

triel€) ladch70rpde Prodactchad ardddosityin dwadpogom 3808-02.7dStf Trel APT gravity

60, Nn83 1000 SCFB),, the  reduction of crude feed
ﬁ&aﬁhe em? Urdssngreased ol > fndd dlegiees. h@nfmwﬁﬁedem gravity

ofikdd sndsftsgﬂm;gr g g@aﬁg %cé%% Cr R gfi azgz.éfem

pressure rogen
glahﬂy ueﬂhnmnwlsdﬂOdﬂG&I’eoﬁhemmmgmfe}m crudsfeed. 4 w %
base?K? t.he we 25 of .the_crude feed. In Exanple
J405 A & rea}r@ﬁgta'e?n oboeygen coujentrxpressed in weight

PSS o 6 o B (ol oo

systesnsoafi Enmnylesc&-hh ePk)mthZI}m ddﬁ; b]&repmseni Bxﬁgentdkintent of the crude

P"t"@ﬁ‘%é’.bg“ﬂ e g e Ao it thE Sl sylems of Bramales 811,

Oel?f Eav{ér086 prddactithd L&ggéﬁs&mﬁt e af :ﬁeét%w&fﬂé orude feed.

crude eed MCR content was based on the welg
Eggh credecprodunt bad av axygenicontentinsrrange froun (569 18:0.001 igradm per gram

of e At B R AL 0, L6 o S o o the cuce

prochidt eerhaihediteldtively cbinsiahO4TRE 200 86RR roabbmsa:ﬂghﬁﬁc t ’bEe relatively
uncal ci ned Colums 6 and 9 netal s cat

a
congigny erygem content ph @82‘@'94*? Drpduct Henmppstis Sefiamles@d organic oxygen

coRGRR 67 O P ke . S5 TAR e it i inthese

exabipldsy’s nmyﬂ:eodfeued thavet leastdgpopticaroRthe cavbbhylic containing organic
nmai nt ai ni Weae feed/tot al product m xture
OXYEEHFPP ﬁ SPISEHNESY gves the pomearboxyigcapieining organic

o)g,ggla&gn lygcted crude product properties were at nost
% of the same 5 properties of the crude feed, whi'l e

‘sel e]@tﬁéféﬂwlmble @t regetiarf canditions ot 7prPeI700 °Fen @m&mh'b ofi6.9 MPa

CLERL P a8 et SRS R i testof RN (LS o, e

refiotig of rude FecAMICR @At Was 27.57AY6,
the crude feeds of at nost 44 N8/ ﬁémqglgﬁesggl%fmcmde

fe ?si( Al temperpdiere 9f 399 8¢ 450 “Fhnatdhe samegressurondfratitnof hydrogen to

exfleihe RER0 AR RO RPR ol P i 2D Ao Bhhated i e
of e draderfeedit ai ni ng a P-value for the crude feed of

above 3. The average residue content of each crude
pr odb Example % gt aogongonditions ei3T4SCA3A0 S apressmre of 6.9 MPa

(1 %1:43’%%4 Rdla 1 1%3 ft(y ?ﬁdg %%B Og(} ﬁﬁ w (ﬁ%’g %S?F&H

reduetidn off dmadafeed AGER ABhtegt wis 175 9ft%e badad oﬁﬁh@ﬁe%hﬂ@ﬂﬁé crude

s,,110-117% of 't he, AP raV|ty of the crude feed
fe‘m Ve temeerpiise 85398 "(of 7505 Foot thecsameerrpssag iod rgiigsofdtydrogen to

criiRSbedt B 18iuckiBh of bARS FddMPR dddfent (Wid o (v%%, 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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Exanpl es 12-14: Contact of a Crude Feed Wth C.
atal ysts Having a: Pore Size... Distribution Wth a
wbikdéswseseer e Di aneter of At Least 180 A Wth Mpgmes2004/042121

Hydr g en Cons nptl on. In Exanples 12-14, each reactor
appar M%&WMOE@M&MW@W@%W&QM@

progls o?ﬂcgﬁ“g t&sHeeZ)ogra t'awes{gﬁ%é%g %(Sﬁgﬁf Whﬂe

nmm&iumtg thoatuls f&dﬂﬁﬁabp:bﬁﬁct&ﬂﬁﬁn@ﬁtaﬁﬂﬁﬁ andREh &aa@afrﬁhm net

t al were m xed with an equal vol une
hWPS%‘H’ g‘% bﬁy d‘l‘ﬁ%‘? rgduct ipeengrtigsovere ebmestci% eﬁ‘&zscsmne

b f .the
P*@i%{e%?mh%*&ﬁ%éfﬁe%%f%ﬂfe%%%@os. (o8 st Phoflos s ithin 20-
B%dmmommemﬂhemdafeea bottom support. Each
reac% nt ai ned qQne. contacti ng zone. After the

cata Va #othewadn Jable 4rrach afdke aede poduets gvas produiced with a
nét'h%dfb%@ﬁ frﬁaké‘ i By e teudd fe ?@sctﬁ' dt ?ﬁ)‘é{ 24 anhhg @99 %(ﬁ"% bi tsﬂSh products

was pOSIt on tOp 0 cont act ng zon
had 4n averagd TAM o atamoist 4846 eftheenals feedQ aad &R hveragtetotal NeAL Eontent of

o s o B S e 0 G S Pl o
the hide Fov st aBBve 3 OThEGvddh 1es Hu%_ﬁ&ﬁenttog@acgp&g@fv\gﬂoﬁgctwas 88-90%

zone, and the bottom sup e cru

oftheresisue ¢ontentrofdbe trudé feede Tha autrgge YGOcorttentpf esstneade product

B B SEed o pftaftfc i Bted TBe aiPrnge AP gEmu R cach

criide frodiotti 100139 bfitle AP gravﬁs}rofﬁi@éma&fel&f wﬁgﬁhe viscosity of

catal yst was the vanadi um “catal yst as prepare

amslp Sraduciyps m I4§%11‘!f the mm @E;&m crudesfecde

Drstnilah wm] Foi‘eﬂ]) @fAt Les?s@ 1&@&%& ﬂﬁﬁﬁﬁ)ﬁ o
I / US2004/ 042121 The contacting condl i ons )
- —@ﬁﬁ!ﬁ:ﬂ%%ﬁ plst 144: ear:bmast%ﬂppp,r@m@ @@wepﬁor number

pas

[@] s

t eac
i aSittiesh e A efn e bRt ARl
separation method pnd Fvh crudet product gnzlsme wreyecthe siieekedescribed in Example

5 AR S SR a7 b B s

to Eakih rehdt®r Wis SO thOldpof tHeAbtoPlo R Btfors ffh‘é‘}ez% . Silicon carbide

contacting zones and were separated as escrl
was pappipeedat thesbottoyl pbepsh regotarite setwe ang batborh anppomg Emh reactor

oI S g0 8PS i SR e e
the étﬁltabﬁﬂgi gondsfadbic feabde sflicbAblcabide Wiy po'siﬁoﬁtx,@ﬂﬂi’ kog) %f?fhe top

net , hydr og;an upt ake was in a range from 2.
conlaefingzong ﬁsadrspsew;d togservetasa mcheatechxcou mh feactom Each
0.5, .Ln e, 14, duri
rea;:gtg‘r}lj%a% ‘?ar%%&o R%Br ?ﬁiémﬁaézg &h%u}cﬂ E@feﬁ e¢ heating Zones gorrespondmg

to ﬂﬁlpyéiﬁemumé Ve adntHcEﬂnng%ha| andithe Bettonh h’l?rb’gﬁﬁe 'Th% Q}lﬂiéefew&as
in a range from-0.05 NnB/n8 to O.

confagted wih gach afthespatalystg in the pseseties tpfrlr}dmgenma@l a TAN in

ot A0SR Sy SO0 G e BABET o B Ve s
carb;dérm@c&m the sogattiigaions. Bbr Emn;ﬂatig 18 cdflyét WP Bakhum

% a) during contacti nlg of th
catalyst 4s 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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crude feed and the vanadi um catal yst. Generation of
hydr ogen during contacting allows |ess. hydrogen to
wbhaoesseBosn t he process relative to an anount @CT/US2004/042121

hydrogen used in nvent i onal processes to inprove
pr op ¢ rnlaciing gpaditio w@s&emkad s14 vrere ag &oflevyse ratiorof hydrogen

toftRE crufl8 FecHEABET o ME Hdhof YAk 26D rg]gﬂnk RO EHCL AR s 11,

cos processing a cru
andqmsaute wis 6.0 MPx (10847 gsi). The hoﬁﬂaetmgﬁonbsiezewﬂemﬂamruﬂibntally

roduced,a, cy ude product, with a TAN t hat was
tﬁ%gpy @%inp)tfh@r & RRYies o tHEe and, memizised @t 343 sdan é%f?jhwré fier a total

ruhBBnd S0 il ol ybdenum cat aI yst. Exarrpl es 15-18.
Contact” of a Crude Feed Wth a Vanadi um Catal yst and

an Patdl producis ?]fmiahg/(e;ctntacﬁaglzonm;a:ﬁoﬁera Bﬂﬁhﬁédlﬁs described in
except . for nunmber and, content qQf contacting
E’%&W@s? 1{%@%&}8&%%& & dyring;coniagting was determined foatearh catalyst
sybted UG ER8DA B, 'n@f‘hﬂﬂ é&%tﬁd%%fsa‘ib 7%15:{2[2; K—g@%@mmd the crude

anal s Were the sane as described in
P@@@%&éa TANo£6.i75 x bExampla 18] hét dyydrogen bpteke was in a/mingefrom 2.2-

3. " B TS i ale 65108 st gl FabiiSiarang q%omos 05.

IngEathpleERE dafinYesnthatRiy dflrte e Rled Wifh the MdlHdehfm/

bottom of the reactor. Siliicon carbide was positione

catr!yStmt bidrogan uitakewas ineaenge from -005Nmi/m’ tx0.6 bbn%/marno 36

GHPROLD SCR¥ iR bie BRI BB 4 EAN A BSge S B
c ar [Hrog the uétlHyﬂﬁogéﬁ ﬁlFtaRb f81R6s dﬁh néRBh@Gt Whe es%i%ih@&i that
each reactor, 03|t|one :

| cCone car
hydegen e Eenarales Ebive Je PR H0 7 SHe ms (63 BCFBpduingmmtassing of the

i 5508 08 AP S Ry SRS it o v

lesﬁrh?didgm @AbeOue2d 3 thelprostbereiative it aa emotiat ofilyatoges dsddoir

zones correspondrn to t he preheat zone, the

°°’P\'/€6‘ 8 {PRRGEsey 1o BRI ve tagp erudles. | Theasawirement

g g i 5 08 e e

cat d\dditionally, Q@nacamfjhe cile feed widll tlter molgbdenum/vanadium catalyst

el ¥ S i e BB A et o

protiiged fromahe GRARYS nddgidefuthi@talyse! ybdenum cat al yst
prepared by the net hod described in Exanpl e 3 The

X2 HPAeS i}t g deBeed-With ald

M‘Eﬁ&% %ﬁ‘gﬁ f%agﬁ}a By h"%%tsr'rﬁﬁsz i aﬂﬁﬁ?ﬁtﬁﬁ? qficemacﬂng
zom”ers’ﬁ )ea@lﬁeataljrﬁ shlRling xﬂéﬁdd idach ttﬂalﬁﬁbd@ﬁkéiﬁfﬁtﬁﬁtméiﬂoc? Ah¢& each

mgr addi ti onal catal yst being _the bdenum
CTUCS PER t B@W@eﬁwﬁw r%rqr@@deressamplecs 1 eatalysts avere mixed

i ARt 5 S SRR BB 5 T e

othﬁnaamirﬂlchfcd dheatstictfeainBdw ¢ ealhyigidicr wasoRGA thE #6p &F €he reactor to
was positioned in the bottom contacting

theit?#em Gkt eabr cipon %htdemsawgpnwtrt@e battom of each reactor to

d
L AN Y0 O ——
zonei i ftar che SffalestBiliconasarbids irﬁjitﬁrﬁﬁimbra plaeed irOhe conthertig 2d@es of

one.: .. . o .
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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or}l{y\é changi ng by smal | anounts other propertiés o

In Exanpl e 18, PyreA(d ass Works Corporation, New
York, US.A ) beads (30 cm were positioned in each
woanasissioag zone. Crude (Santos Basin, Brazil) POIrus2004/042121

npl es 15-18 havjng the properties sunmarized 20 in
L%SF’& rage fhat wﬁm Yourdicriing Fnes eqresponding fo-the prheat zone, the

twd Cortdcil zEﬁ&mdaﬁd Wedubirapsd t he preheat zone, top
Eg ohe, %ottomco a

contacti z ¢ting zone, and bottom
supphr ¢achiexarhple, the aahaiium Thialyst wiepfepadd wadesefiBéBRtBAmple 2

ith h, of _t.h t ts i th f
; 68"8 tagéd&l%‘i‘?ﬁe 26‘?-'3%3 iolngi_ ti gngrfegcranggcg exanpl e |
oo e §50n Rl R PlarlYYRAREH o hfludd 24 £ Sras
p@iiBed finthetbotofn comtactifg 2énehwithdheundtiBehaNoBAlys l:(eijig&hh e
f t i nj ti i , . LHSV 1 h"",
maf{ bR G MEEe & Weanqited dessribid i ExpraplebnThe vinegium
calltfRSIBAE odSide X (IERT) Vol odiflongatil e o Sinpdel .
run IniExampfle 16,00 additional caﬂlm/siliemnmbkib mligtme 630@?39 s
t . of de feed.with a. Co 5
el 1R Ty Bt zansevish che adisame) Cntvar By an
mplgbéerfinPEaal9Et pRépasitDy the Pnethd WsBRbddaR Egah? 163! The vanadium

addi tional catalyst having a pore size distribution

cafglyst/silicom eqrhidepaixture (3Qerat) avas positionedrindhe toproRECHRNDd e,

o ud® FoA R 7. 57 5o P08 Ror e (B ) s phsittoned

the btednh enthetirigons,amkh fHeAdBitioh@catllyst beidlg the ﬁ&ﬂbdé’ﬁﬂn%/ﬁanadium
[ e

#s prepared o Example de The vamdiwn satbsgslicon carbide mixture (30 cm?)

w0 wasebki gﬂﬁ:ﬂg {EEE-[ ame properties of the crude
‘ f'ggg‘{dgﬁggﬁ{ttﬁén 31}, ug?%%'brocessi ng, relatively

20

25

30

* smalth Exhmgleots PyrexP qGtash Wrke Cotpogiohe New sk O SEAY ®6ads (30

ecifically,.as shown [n Table 5, FIG 17, the crude
@fﬁ%wﬁ%&wﬁﬁﬁs«?mﬂ%@m 15% of ‘the TAN of the -

Cr UQSudEEhnt P8 -0 Hilley - -
. roduced@ia?}l %mé%?rp esig%%x%&gé%ﬁghg a %‘?lgg%%ﬁ% 'gtérnmar:lzed
n ahle SnFIG 1 7awasfied to thedop afthoxsagton. Thetrudt fedd fidwedthittugh the
of .at, nost 75% rel ati to the sane

prehBi o o354 "oPed B Bcpntacab R A briom pRprOT g e

regotopd Thé Srude FeBdowsk dontdetedatiesach f ie @Rkt Y
%@avi ty of 100-103%of the APl gravity é%ﬁ?héﬁrgﬁ%sgof
hyqragen g4sn Castacting conditiensdorieashsxanipletwere asifollosvsu matir of hydrogen

s 1B T BBC Xl r AR B Fekio Py S e 100 B o e vt 6
hows and 89 NneVmt (500 SCFB)for theiraninidptinad Perf¥d, LHISWivhy1 8f | ang
the cr ugg? feed. From_the increased viscosity and

Pregas was Mirbil Qrtehpstly  Thetcontagting:zquss svebs keatad inerementally to

343 ROt 2P B BT S8 e 119 Kl 5 o 110

howssri ous LHSV. The contacting systens and 15 the

cat sts were the sane as described in Exanple 6.
e TH8 SaRTPls demonsieia akreniast ok e e i Colunaci meta

catfiylth i ! pble findtEl 5t 30 A 1

at} %’_I | Sgsﬂng;a %og? gltzig- gﬁg@%ﬁbﬂ%&%&&ggpﬁre%amé@r FRDAin
combination with an additional catalyst having a pore size distribution with a median pore
diameter in a range from 250-300 &, in the presence of a hydrogen source, produces a
crude product with properties that are changed relative to the same properties of crude

feed, while only changing by small amounts other properties of the crude product relative
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hydrogen gas to the crude feed provided to the reactor
was 160 NnB/nB (1000 SCFB), pressure was 6.9. Mra
woOL0dsheg30psi ), and tenperature of the contacti mg:mmmzln

was 371 C (700 F) for the total run time. |In Exanp
ta the same progextiesunf| tz:@cmdm feadt Additianally, rdunaasmemg;wdmwly small

fro 0 12.h-', maintained at 12
hﬁ%ﬁ?xgp%%nﬁ‘; m@##‘?ﬁ%#‘?ﬁ%’edmsv was i ncreased to
20. 7SPecxﬁ6ﬂlyfTa$ sHowiedradle L FI@. 17, 'thd &0d®Brddasl ifas al TAN of at most
e 19, the crude product was_ anal yzed to

lé%t ith¢ FANmiNhe grusle desid;for Exateples 1 §-17\/Ele emdegreducts produced in

N L e
midstE0%candodscobBpbf dtlieost A6 relativéifo the sfine prspdrttk o thelcrude feed.

h-1, 25 Avera e values for the propertles of the crude
gn Bradurts pmyp i, Examples 5-17 gachdiadwan AR gravity of

duct for Exanple 19 had
lg@?g%ﬁc%ggﬁ%«@vﬁgﬁrhg Juce \flescosn ty relative to the
TAN &mebritrast, the&:cmi?d prodwit prddecal willer hew-datalyfic lcenditibis (Example

ﬁq; é crude produyct was 104-110% of the
1 Ogtws éo ipreased Viseesity anddegisased AR grayitywefative to the

n
vipsg ﬁlﬁﬁaﬁﬁtﬁ“@%ﬁ?%n?ﬁ%%m%é%hﬁ% 58y hd docreased
APD gtaevrty, inemmy ibe possible teirdier thet cokinglaad&npolyinerizetiod st the crude feed
content and C5 asphal tenes content of the crude feed. -
garated e ght ratio of MCR content to-C5

Eiﬁﬁ lﬂst19n @on‘i@&to?@cm Feb§ af Viriohe 1IHEV. OfI'h\I: E’f% dcting systems and

content an eries,

theieatalystspirrt tﬂmmeraatdambe& anExmnnde e r’itlm plrd:pnrtnésaafehacmde feeds

=S R tabi8 s R0 B St g st hSinyoss o ol a etio of

hydedgdd e e 4R feedprod sl Hhe 84 dH WasZiGONmMYRE (1000 SCFB),
cal ciumof at nmost 60% of the total content of

prgssvEe Wake. 3IMPa101Ad nsiuensl tewperature of @elcpmacmwms was 371 °C

i R AT LT T YT —

oepatpariod u:@tnmelﬁrd)m i hﬂ %0 t2R" 'hﬁamtmierdait 1@ th'FUEs8 héurk had then the
t hrou neater than 10

LSV wesdheiehd 0407 5 g esidaed ot Bidorod heswoof - 1

Lf", IntiSkaBi
pr oplelrt | egw }% %ﬂdﬁ@ﬁ?‘ﬂtﬁ % gt&%}{/el y C a‘%? EAN viscosity,
dqns:@p &G content, cesitthe coptedt, hetetaammsjcdm&mt | apds:pnteﬁt of metals in metal
e C|t|es ater .than 10 .h the ¢ ctin
of Glaanic gotls GRtis thertate potogs et fhe THSY st b 8 b7 5pd B 20.7 .
A{r&hg?é Jaliestfor the 9[’613%&% R kHe R aﬂr@@td%s a&g%ﬁ&kﬁ in TaB188! kRS, 18.

vessel size | ow t he treatnent
di sa‘blwhwalgleﬂ" lﬂﬁjé&Gt 18, ithee qrudd produedt fax Exempaled Pihad a reduced

t h
B B e PG T B iR e ot whi
thé AP ghlvity af tHelSudeitbasdt was 108.TPe%af Hﬁ@ﬁPiEﬁvﬂ of the crude feed.
cont act in M%St ens and the catal ysts were the” sane
PBOPI|

BcanisnttodCs aphhaltenesieontedn sws hta]seas’lg % h’Hle sum of the

CHRE B et Bl o i e S
COﬁﬁhﬁéIMsSaSbHaﬁah@S EdMtert OP IR Chide e 5o the WefatR E‘MCR
hydrogen to produce a crude product The

coetsnt fac(tsu aiphalignesscontant aushibe sedudedisura iof therMdBR 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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tenperatures. Contacting conditions in the top
contacting zone were as follows: LHSV was | h'';
wbhensaesdosre in the top contacting zone was 26@CEs20dx/042121

F); . a ratio of hydr&i;n to crude 20 feed was 160
Polpgsiumg, sodipap z iummfat moesic60fa of thedotebeortard be thie same

o GO BAOE A0 1SR Q0 B S O L BE e et
cdnb@tbﬁﬂiemdeqeg@ctl ng zone was 315 C (600 F); a ratio

of h en to crude feed was 160 NnB/n8 (1000 SCFB);
and %watgeﬁ %é9 delgonateate thaticontacting yonditienstaan b controlled such

| nfﬂ gu ctﬁ@ PNt o {L?tgé%%ggg?éesﬁ%%? I&H%}é? egg%g}n\g’aﬁflto f process

thattms @dH$ V @i i1 h'p Regredanaidd @odudtéi®ith frdilar s. I8 ability to
ar at ed into the crude_product and gas. The crude
e&ﬂﬁ Uelk change auxppety ofa erydatesd ptliqnid bourdy spacervelocitiepgreater than

d
%?o%ﬁea?ﬁ%g '33+ cr E%e 8‘3#% gﬂg? pé%g?é:?g ed¥§45€'§ ﬁﬁ@ﬂ‘é@ﬁﬁe relative to
ccmmerciallyheaﬂabte Veskdle X snfall6 vebsel sizBenayr dlldey the edathisht of
N of asphal t enes content 30 of 0.055
@ﬁ ﬁ‘ﬁa%ﬂd ‘@&‘égﬂﬁsm d st produgtionsites that bayesige constsaints (for
ex@ﬁaﬁgeom%ﬂﬂﬁgi) an average TAN of 0.7 and an average
asphaltenes content of O. 039 grans of C5

TéEmp eraturw The

03%%3' Ty %Qée%ﬂ%ﬁé%% e RGN T AT
fesd s the ?Q)ﬁéﬁie% Qﬁé/d% G308 ﬁgﬁ@sg@% Oddelid the t’ag of the reactor

total content of potassium and iumin the cru

and copfaeted with the twocatalggsimihe twe contacting-zomesint the preséme of

AT AL 8 v et it

tenﬂp&aM&isue of 1. 5 or higher. was maintai ned durl ng. .
contacting. 5 As denmonstrated i n Exanples 6 and 20, "
hav @ﬁﬂ%ﬂﬂs eeudifiprs 1 Hhestop gentactingFone avereas foligws: LHSV was 1 b}

R O

feadewats] G0N tesa SEFBe dhd pte@:ﬂxr@fwa@ﬁ SrePhal g1ar
relative to the

con n the, crude product
asp k}eﬂnia@ consfitionsn Hhe hottem¢angacting gene wem amf@lm VLHSV was 1
hl ﬁﬂiﬂ)ﬁfdnﬁv@ ﬁﬁet%ﬁoﬁlo&hﬁéﬁﬂ bodlsha 515 9t %) g‘gﬁg‘ oPhydrogen to

ani ¢ aci ds mas nced usi'ng c
wasUk69 Niinf Aré (2000 SCEB); Bnd pressurg has srgematﬂmm 7 psi).

LPﬁaﬁs gt it ERindhE BOu SR comhbsngckpne pad s pirodcadato the
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average TAN of 0.7 and an average Cs asphaltenes content of 0.039 grams of Cs

m

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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of 185608 el Bt o SR, LA slRicDi tebin G fp PROFERGE the
crid¥Prediict Ghe 8fude product is separated from the catalyst and/or residual crude feed

using a separation apparatus, such as a filter and/or centrifuge. The crude product may

C

<

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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| east 0.0001 grans of sulfur per gram of crude feed,
and at |east one of the catal ysts conprises one or
wonesoestal s from Colum 6 of the Periodi c Taplcgmusanasns2izi
or nore conpounds of one or nore netals from Colum 6
of tgaching tirse ggbbé inTthi lat the genemlnannesof dasnyingf ovd the instention. Itis to

bebfiadig tsb 1R airbdot g itlebilo sholfE el usBOa R heRiR o e teken
as BRArRSled 6f driodRaERs.S EletnctsSdndi thatbii&l maf BéQubstR@ES for those

. diameter within 70 A of the nedian pore dianmeter; and
ithysated and idpagribed berein, narteairosespestasipls wivensed and certain features

of B S AR PR B R i SR hESTPEARY, St
thetart £fbér dibviap thesdnefiDOPthidf debdiiptibANS e fnbentionl ‘tﬂmﬁ%@qna be made
and the crude product has a sulfur content of 70-130%

in ghe elgmeents deppribeddierain pvidwout ¢ep flheespiritgnerseope afthe

s JeSt iy od D664, and sul fur

invemtioi @%sgﬁgggqggl%%%ﬁ%}% JRSTM Met hod D4294. 2. The
met hod as clainmed in claiml1, wherein the crude
product has a TAN of at npbst 50% at nost 30% or at
nost 10% of the TAN of the crude feed. 3. The nethod
as clainmed in claim1, 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. 84 4. The nethod
as clainmed in any of clains 1-3, wherein the TAN of
the crude product is in a range from0.001 to 0.5,
from0.01 to 0.2, or from0.05 to 0.1. 5. The nethod
as clainmed in any of clains 1-4, wherein the TAN of
the crude feed is in a range from0.3 to 20, fromO0.4
to 10, or from0.5 to 5. 6. The nethod as clained in
any of clains 1-5, wherein the crude product has a
Ni / VI Fe content of 90-110% of the Ni/V/Fe content of
the crude feed. 7. The nmethod as clained in any of
claims 1-6, wherein the sulfur content of the crude
product is 80-120% or 90- 110% of the sul fur content
of the crude feed.
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8. The nethod as clained in any of clainms 1-7, wherein
the sulfur content of the crude feed is at |east 0.005
grans, at l|least 0.01 grams, or at |east 0.02 granms,

per gramof crude feed. 9. Bie nmethod as clained in
any of clains 1-8, wherein the crude feed has at

| east 0.2 grans of residue, at least 0.3 grans of
residue, at least 0.5 grams Ofaregkdye, or at | east
0.9 grans of residue per gramof crude feed. 10. The
nmet hod as clained in any of clainms 1- 9 wherein the
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size distripufi have por e, di anmet e |

i B P G G R Dot o
dll@rﬁtero 003 ghtendredhoshemuel gerescdm ehycnide! féad, and at
1-12, wherein the Colum 6 netal catal yst conprises

| ARt [h T hf GRS RATPSLDRTD| Amer prmetals
t rﬁcﬁrgoq&q.{nﬁ%-rea fe t ¥ i oY OrLPTR0 O PPfe Obompounds

nor e als, one or nore netals from Col ums
7-clf0 cafe tdre nitera m:btr;aII’sabEqum otel wnn ndret @mmmu@dm Table,
one or, nore Col.umms or m xtur

| :
TP THaHotam P A T P are o e a2 i B0ERn wien 2

WiRlcBidh pdie CpldmarSr et ade CRéadtysso Cmr@.rlil@esmmst so % of
addi tion one or nore elenments from Colum 15 of th

Pethiediat alabiwnkei/F POFRS ofn ke RIFHOTHER & sREbgrion
! eo%col:lﬂg&'el5 1%&4@%%1tﬂ:§n 'E(s]eA nBf ol aRe &1 '?cgré n

al s erein e one or nore catalysts
C@mHMéﬁérfléWWItlon an additlonal catal yst, the
addi tional _catal yst havi,n %re size distribution

wi t hCEP BB Ao PO P © Bafgmpetature |, pressure,

hydrogen source flow, crude feed flow or combinations
thereof such that the crude product has a TAN of at most
90% of the TAN of the crude feed, and the crude product has
a sulfur content of 70-130% of the sulfur content of the
crude feed, wherein TAN is as determined by ASTM Method
D664, and sulfur content is as determined by ASTM Method
D42%4,

2. The method as c¢laimed in claim 1, wherein the crude
product has a TAN of at most 50%, at most 30% or at most
10% of the TAN of the crude feed.

3. The method as claimed in claim 1, 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.




60 A, or at |least 180 A 16. The nethod as clained in
claim 15, wherein contacting conprises contacting the
crude feed with the Colum 6 netal catalyst
subsequent to contacting the 8rude feed with the

addi ti onal cat aI st. 17. The pethod as clajned in

of4 cl a| éﬂfﬁl"t‘fh% W R ek talednt a%t e gerein
| % L ré&f

offshore facﬁl’% h%dﬁcet ﬂlosdogrécé:)r%ﬁ%% in ang/ %?1 £o
clCaiSvs fecay, OWilerte:p nO Zsommcfrmg Coprised. tontacti ng

in the prese dro en source th

a} cl ai #ﬁh‘?@ Iﬁ% 1= riBan)th%]F e‘%‘ﬁalr{l%el %t ho rein

ftﬁﬂéﬂefmmrurs@&ﬁméwﬁéw ideigradeafpsodeedm w3 hca 20,
crude that is the sane as or different fromthe crude
f e @ fortR bl 9. e Ohe ¥Rthod as clainmed in any

Ofs ! Al Tidchdd!dlel1a SURT IR I 108 1£M0T1 -5, wherein

proceSS|ng t crude pro uct or end to produce

t rtdres pontds i roduet | hawad i Mg/ ¥ (€t , contudmt cant 30-0k0% of the
chem. cals. 86 21. Th netho as claimed in claim 20,
whEre rF?tﬂ?nRﬁQEégg é% %istilling the crude

pr'}OdUCtTeraf rﬁé\ﬁaocb'a@é‘dclﬁrﬁé@nﬁl dnyPOse Elgimé| BLE, wherein
fractions. 22. The nethod as clained in clains 20 or

2 heprmrldiur t¢ententoceb sty @oe i Re_AWSEr bS r @@t +Ag% or 30-
110% of the sulfur content of the crude feed.

8. The method as claimed in any of claims 1-7, wherein
the sulfur content of the crude feed is at least 0.005
grams, at least 0.01 grams, or at least 0.02 grams, per
gram of crude feed.

9. The method as claimed in any of claims 1-8, wherein
the crude feed has at least 0.2 grams of residue, at least
0.3 grams of residue, at least 0.5 grams of residue, or at
least 0.9 grams of residue per gram of crude feed.

10. The method as claimed in any of claims 1-9, wherein
the one or more Column 6 metals are molybdenum and/or
tungsten.

11. The method as claimed in any of ¢laims 1-10, wherein
the Column 6 metal catalyst has a pore size distribution
with a median pore diameter of at least 180 A, or at least
230 A.

12. The method as claimed in any of claims 1-11, wherein
the Column 6 metal catalyst has a pore size distribution
such that at least 60% of the total number of pores in the
pore size distribution have a pore diameter within 45 A,
within 35 A, or within 25 A of the median pore diameter.

13. The methed as claimed in any of claims 1-12, wherein

the Column 6 metal catalyst comprises in addition one or
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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, or mixtures
thereof.
14. The method as claimed in any of claims 1-13, wherein
the Column 6 metal catalyst comprises in addition one or
more elements from Column 15 of the Periodic Table and/or
one or more compounds of one or more Column 15 elements.
15. The method as claimed in any of claims 1-14, wherein
the one or more catalysts comprise in addition an
additional catalyst, the additional catalyst having a pore
size distribution with a median pore diameter of at least
60 A, or at least 180 A.
16. The method as claimed in claim 15, wherein contacting
comprises contacting the crude feed with the Column 6 metal
catalyst subsequent to contacting the crude feed with the
additicnal catalyst.
17. The method as claimed in any of claims 1-16, wherein
the crude feed is contacted in a contacting zone that is on
or coupled to an offshore facility.
18. The method as claimed in any of claims 1-17, wherein
contacting comprisges contacting in the presence of a
hydrogen source.
19. The method as claimed in any of claims 1-18, wherein
the method further comprises combining the crude product
with a crude that ig the same as or different from the
crude feed to form a blend.
20. The method as claimed in any of claims 1-19 further
comprising the step of processing the crude product or
blend to produce transportation fuel, heating fuel,

lubricants, or chemicals.
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21. The method as c¢laimed in claim 20, wherein the
processing comprises distilling the crude product or the
blend into one or more distillate fractions.
22. The method ag claimed in claims 20 or 21, wherein the

processing comprises hydrotreating.



