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WD 20051063924 PCT/ US2004/ 042241 SYSTEMS, METHODS,

AND CATALYSTS FOR PRODUCI NG A CRUDE PRODUCT 5 FIELD

OF THE | NVENTI ON The present invention generally
relates to systens, nethods, and catal ysts for
tweabdsnesees ude feed, and to conpositions thatpcrus2bm/042241
produced usi ng such systens, nethods, and catal ysts.
More particularly, certain enbodi nents descri bed

herein relate to 10 systens, nethods, and catal ysts

f or SYSTHMS, METHODS, AND € AT STS FORPRODUCIMGA.CRUDE
wherein the total producerigmiigges a crude product
that is aliquid mxture at 25 'C and 0.101 MPa and

has one or_nore properties that are changed rel ative
wzwgﬁﬁperty of the crude feed.
%S%Térgﬂnﬁiﬁvé?ﬁbﬁé%aﬁ%ﬁés Q'sggﬁﬁs,ﬁ@?odg%‘ﬁtﬁ cBRGst8For

nore unsui table propertiés that do not all

Srafing srudg feedeanddo ponpasitiops thek can bp produced uging snedowstews)

. : foci Lil _ KNt _
D, SR AL bre Bl Py BEANGARERS abbcrtbe iR Rtz o
systemsdmethods) awd catalystsfentcanversiat of oemide foud ® 4 otad prodoa wherein

[ u . (o' TAN f the ude,.feed.. Dis ta
B R ool bt B S S SE ity 8 °C R Lo vepe
tund los one 6t raore pioperticathataepimngat :elativg torthe tespactipopropanty of the
ang/ gqrea_processi ng of the disadvantaged crudes. Renoval

i ¢ conponents from di sadvant aged crudes nay

DERESCURIPTIONOE REDATEDARA | zi ng aci di ¢ conponents with

vari oys bat%eg. Alternately,, orrosi.on-resis

[ ant
met al STHES PRV ORF 9F ors S EIPPEGHESats B et ALoR e gdes to

Bé &vasmicallly radporRAEsproctiied kg nvetiohAThditidsSat Séfmbnly
metal often involves significant expense, and 25 thus,
felredde aprdiadyantpged srudessi st ant nmetal in exi sting

equi PORAdvaiiBYedhded iafl BiRthide Bbigic coﬁP&iea@ermmsﬁtﬁgmé f the total
inhibit corrosion may involve addition of corrosion

AGit rembe (STATY) of the satrla dtedg Sisadvantpgsd praiesweith a relatively high TAN
L SRS, M8 BES PSSyl s o
fhe giraspatagedigridast Remaya) efaridie sempanentp frometisidvantaged ertdes may
] of t

A8 End 4R ol WG or R P 0 B, Aertely,
petasionvedigtaritingtald maschesnsed inrtessmetionSuutpitntind/dreweksing

o] dm\?o)i?e% "3 Vtﬁ:aﬁt%xpense, and

nspor or process using conventio

fhag,ithe tse @f corflisaduesisting getil trenibdng efuinent ony abirbe desirable.

radani cal | bqund het.er oat ons, (fqr..exampl e,. sul.fur,
RLFRE. o Aok oh R4 AR b adie i S e siom Piliitgso
disadvantigesl @Rl bdfoi@tiafiporting 3bd/Biepreeeatin@olibe disadvhiftBfed chitles.
ﬁt al ygts. voié(}%/ 063924 Pg{/# 2004/ 042241

SUE PLFYERyien bt masspeeativaly #ftect equipmeptsed i prqeess the crudes
s hesqRfity B prdduéte Plodkted &QhSthe 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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- Ctude may encounter pro

for exanple, nickel, vanadium and/or iron. During
processi ng of such crudes, netal contam nants and/or
conpounds of netal contam nants, nmy deposit on a
surface of the catalyst or in the void volunme of the

G0 2doy/Bésn2aSuch deposits may cause a decline ippTinso04R42241
activity of the catalyst. Coke nmay form and/ or deposit

on catalyst surfaces at rapt.d,r.a [ '

s I A S e
fdr%ﬁﬁﬁyﬁé,aﬁ@ce% b@aﬂiﬁhﬁ bﬁdf’mcirc_m: tr?mhgprcmﬁssmgthwzﬂdgs, metal
cont am nat wi th coke. t enper at ur,es use rin
CPrRAE AN SR REROuIS 6T ] SRR Ay ERpe 5 6 i OFthe
ARy 5 thepsll 96 AR WS heldiBlysR Skl dépokis 8 @b ddckne ihGhe

Di Sadvant aged crudes may include netals in netal salts

agivitgofaicetalyst ds (for exanple, calcium potassium
and/ egxeSag) %m, apd® %ggsii ¢h daByAt subfabdst @ bapRd GRS Hufing plodessing

are not typlca arat ed Trom di sadvant ag_egl crudes

obgisaslventegediconlas. Jomey be sestly td wecneramibe atalytieachivity gy catalyst
ofiRithREeeR Ghell HR 108 senlr HirfgbdeRbraROREPLISS Ehinish
I'n conventil onal processes en net al

s in nmetal” 15
tisadctivityodf tior gpéahyst amfordsnsartie qatabysbiordeterigragont r ast to

kel q di whi . e
oxt ePpa kLR el gl ol R R iR R
exahple, calkivat, gatasstura andier sodiym).difetads in mpiab satsef Diganit peidsare

voi d _vol unes between .cat al yst rticl Leul Aacl
ni vl sppreeies o ranape S i om Blobises. B bample
d@ﬁ!ﬁn@%ﬂ)’@ﬂqﬁcﬁdwﬁﬁngﬁﬁaﬂm e, ;ret ﬁl s in Imet al sglts of
organi c acids, _at the top of the catalyst he .
geneProeeses aEs pftgncencopnter ‘ﬁ&P’é%&EWﬁP’ﬁF%”é‘?J\E’@“&F&%S i getal
smtsrm%nfc R6idh &d pReent MRy caatrh @ ¢d hivid] undVangditewhizh alpjcatly
bed, reover, the nmetals in nmetal . salts. of or gani ¢
dspgsit seardlje exdaradd sprkisr AT He suplyotaleigls inmetal salis oL prg!
dDRRPANEALRY 1018 $S1uRRY bériednltdel yaf aid1&, Parlifdly at the top of
conpounds. Treatnment facilities that process
thy etedipbibrda Jda depasii@ comtaTHnants: SX\PEUAPIEJRTIRA 1 BFtakyalis of

AR taclls 00 $he 952 5Bthe Stal 9t HELEnRALy A iRfan ﬂie?@gé/ﬁrzﬁ's%gﬁél drop

bl ens during processing. 25

tigoughrihe bukanganeycdiepibiehumiug the eptalatded dMaroverythe metals in metal
sgllﬁoo?%?%hﬂ%c'dg% fc%sg)%ﬁcg&%ﬁﬂﬁ?ﬁl@f dafilystscompounds (for
npl-e, Kerones can

exa r acids forne y oxi dation of
al coDidadyantaged amdesauaytisclfide orgahibyxygsn ermunoypdso {Iresments)

s o LSBT R B2 g

gibRres peinmamn nfldisadvartagddenylemgry encounten pmﬂotmtsaluﬁnmprocessing'-

i nes. 30 Di sadvant incl o
e
cﬁﬁ%;bmde (for ERAEHpLS .ﬁftbﬁ&?.&ndfﬁﬂdiﬁds&’bmbﬂ bgmmaﬁm@ afallcmh?ls, a_mfi/or
rogen enera need to be.added, artl c [ |
SGHS ST P i s ioere) Gl are T femeP s o e Bédidd dhe
RERERET BstrleR ot uiphikal RER icéb@inﬁ gﬁd Ex@ise plugging in

processi ng, which typically involves t use of an
tippsnoptationddicdgenat i on catal yst, nmay be needed to

-2 R R e s sty o

PCT/ ~fromfornng coke. Hydrogen is
mossding dfdydrogeudaficientiiysirocetbond, ponsistent quesiiénstol hyrrogen

gtezrlg}gﬁﬁe% to be added, particularly if unsaturated fragments resulting from cracking

processes are produced. Hydrogenation during processing, which typically involves the
use of an active hydrogenation catalyst, may be needed to inhibit unsaturated fragments

2
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facilities. D sadvantaged crudes also tend to exhibit
instability during processing in conventiona

facilities. Crude instability tends to result in phase
separation of conmponents 5 during processing and/or

fwo pmse3240f undesi rabl e by-products (for exangies2004/042241
hydrogen sulfide, water, and carbon di oxide).
SRENGAADEL BISESIE A LAAOhAR DAl L) lofdh o pamen
fagititisut al so S|gn|f|cantly changi ng ot her properties

or oc dnd R RERRKS Eid BRI BRAP G RTNERI )7

doadkntienal fixilities.aCrids aﬂtahﬁitya@mdt to resuk invgliabeeseparatiorhef csmpenents

e prepas e A RBR oot Bl S B PRI (i Bl Sfdogen
@makgmmmmm(ﬁda@deyl sadvant aged cr]yde Some I
rocesses for ro t he of crude i,nclude.
hdd r@%’.!\g@f’?%@#ﬂ%g%sasv& 53\)%&??@&&&3/ “? &Wﬂy a
diﬁﬂdﬁﬁﬁa@@&ﬁeahmémﬁma@ﬁ bl i ﬁtmhér@goﬁeﬁae& Rethd 5

i ng di

d| sadvant aged properties.

ged ciode r 0T sxamplg.qonvestional processes 0 °a .1@2%1% iy
&g&h@&ﬁuﬁf@u&%m ¢ &&%&@aﬁsdgalc}dae Réhile 4R sainB GhRAGA changing

costs to handl e the disadvantaged crudes. Addltl on of
byi 4 dpsined wunhtha corent o m@woamﬂ@tsfmc s gulfys o metal

%&1 ﬁz I|ty of such crude; U. S
t ent S. , t udhakar et al.: 6,277,269 to

Meye rSantpmlesses foz bn@o0ieg theawality ofyrugelinckude @dd_ir,ag a diluent to

Sy ATl el 58 60

disaduintiaged propértips. akdilitg cﬁﬁrbntsBdwctver ‘gamdlbr in¢reaxbs costs of treating.

‘ (gﬁaggélg%%ﬁ \éf%rgl?s?ﬁélg §t§) {hcl', ﬁ?tf’)dci’lgg%t Badlor %mr %d %Mogﬁ&ﬁe frr

disddadnysied cxahdasC rAdditibni of diltems . qmiadmitﬂageh mﬂw ey, ihaeme .

TR PR SRPER O P8 chove 25 In sum

di s ady.smme?os: 6,542959 mmrdﬁﬂltay eMY&,ZW}_ﬁ@ﬂo_Iﬂ_\&ﬁeﬁ; etal,;

rope S or e relativ , A
Sy St iatna ks in eaeiin o SolhPlhandendiral o
4 mquy Tia@hte €041 81591696 ﬂ,tm@iwet laBy @l 5950381 o Didnaka et al.,
hydrogen duri ng treat nent Ot her undesi rabl e

She VAT Prosessen YSianss ard catalyst fgrPracessiRg Grugys. The processes,

HoERS] Hha iRy GO IReRRALS tl{egé)ﬁate?l&aﬁm@/er, hE@Slifigd) applicability
organi cal l y bound heteroat'ons, netal contam nants,

bespusp of mmﬂﬁtﬂéﬁ teehmiqakprgblemg 59 fetivabeovaci ds, and/ or
or ganj, gurﬂg?@ﬁ%nﬁ@%’ SBESdener IPWQ LRRRHE of)&'ﬁgs (&'&' example

cause I'n conventi o transportation and

nelaamlrrbmh TARY ialténdemay, to beromgdinstable dmmmmrané@r @wndency to

SRR o A P e

priveeriesiinchadeselgtivel y ltigh amewnsafivndesimble teoporicnta I(fon e:enhple

f th d/ t al

oSt PLeR A e LRk RHPY JoF 1 o eghs Rt e Bel

Mpiric &iddCndlR 5['@51’&91%%6?&&’31&583@9}4/ RéR ﬁé@emﬂﬂfzﬁi to cause problems
ere | i.fi ca

I
d sty abgn%g @s%h& g%qmrr@éianmbfacxlmes, mcfudg'ig mcrease corrosion,
decreased catalyst life, process plugging, and/or increased usage of hydrogen during

treatment. Thus, there is a significant economic and technical need forimproved systems,

methods, and/or catalysts for conversion of disadvantaged crudes into crude products with
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. pitigdgd eowharmow@reme%mhetwoaﬁ%ée i
- lgrr@ggﬁéﬁ ngimecoﬁﬁ'&lﬁﬁg BInftAS cdnditRnd &k kitht teXiude e

systens, nethods, and/or catal ysts that can change
sel ected properties in a disadvantaged crude while
only selectively changi ng other properties in the
di sadvant aged crude. SUMVARY OF THE | NVENTI ON 5

vy edebodem descri bed herein generally rel at e gcaus2004/042241
systerrB nmet hods and catal ysts for conversion of a

crude,f edtoat t al oduct, conprisin
RO IS RSPSries SIS 15 it & SEHEHTL SRR SR neod for
?@eﬁns hiém%ﬂ; lafMYSr CABSEsES taﬁ@am&raagmsewcm pgspmreaiﬂ :ydma@wmed
corrp05|t| ons, t hat _have novel n@ B ﬁA

crdapdile paly selpetivelych W%mﬂeﬁ i§ aBtsg ned
%ﬁmﬂmﬁjﬁ met hods descri bed herein.

o provides a method of producftggqfaewg ?fgléj
pr odmennqm describediprein generally relfg tosysiemgam fFHrigsta for

}%gﬂﬁ{e ‘ﬁ?&@ g Mm t

0?1?1‘6 ac?lﬁdéfg%dﬁ %Q%r uct {&@n ctpl{wdg cr udiaﬁg’rlggﬂ??
Menqm@-mmabée gas. hivetions degribeihergip also smmé]w &%letc to
f eed.havi,n
PRESHETS e ple ol LomBioatii BF odinpbmeidBheftin, SRR oiRiRns can
kﬂﬁﬁtaﬁi&dbpnan@lﬂmmmms and methads descfibabhegdnA t o 180 A
w th t 15.60% of, t n fm
Uhe B iveRie sl oo P pt e 3 4RE brolct f‘é’f‘“’i”@
cohtabri a4:5ud% fedd wikkeoread | Inﬂﬂie el gsthio potues g tordd grodwpt thet ingludes

59 et OV EP PR ORI H A BRIPEFLAS Sy e

G fé@&havB{gQﬁli!&N o!a asleddt 0.AMndfat Rhst oREOL (ROAaifsts ]hmnﬂ@@d‘j)ore

of the crggg feed, V\/nere;uP1 TANP:I‘?SJ?]&%I;{ ﬁE ?6@@2@ \§1¥hat1east
6084 bafle Rkal Bﬁtﬁgé%‘b'f B&cé‘m%é’ﬂﬁe Piz& deteibutiHORTHg pbg: d.tameter

contactln a crude feed wwth one or rmre gata % med

crude” feed having.a_TAN of
mroducthasta TAN of 2itmase 286 obhe TN efithe @a@eaf%t@%%b‘ ias

th di di amet f
iR BF asTNPMCARYTIRR N L0 ) TRSTM Mot hod 25 4262
an d tThe mnmrysém fhoNiflescp m¢thodyfmeodsiving agruse proguet; epmprising:
%:Igtrl]:% hide @mtﬁ B% dt?rtn%rg §£tal &g QrBrocg.rgQ me Q_ﬂa.l %['m& th& includes

enum “ong denum
thoai}ndclmi»ﬂuct, veleerein tlmtcadie@sodm 1ghhqwﬂ nyietisetag 351 fGpandP.101 MPa,

L RS RSLERE R, R bBE R ALABR paprrsi
dmﬁbutﬂﬁ%ﬂf a fnEdanpoxe dfamitee ofat ledst 90f B @ detednenad by A3INMiMethod
ST Ao g B T G
€000/ dr&h 4190, 08CRREA6H indY/bderfiiin) dfe dranste mdl;h;d&nm mmpmn@

catalysts to produce a total uct_ t
GRS vl B a0y AR P TSRS BB P Saftecting

%dngiﬁoﬂs éﬂcﬁ EHA{ gle &tude ?ro@uﬁ'ﬁgs DTASIfMPaost S0PRfelie TIEN oo 8@ crude

aving a N east as determ ned by ASTM
foed avherein Téblsi a&ﬂe@ermnedbnésam M%hﬁ’fl?ﬁﬁﬂwl ng a pore

fieggtﬂﬁ%‘;ekﬁbﬁ YO A R iR e AT RINEN odprising

chataeting mexdd@ﬁced\ﬁiﬁb/lomomme catalgsts tosproduch @ tataltpaedpst that includes
ﬁ]le crulag pro Ect,p Shetein Ithzeecrlgdc ptrédu%ts ?ﬂuxd mixture at 25 °C and 0.101 MPa,

the crude feed having a TAN of at least 0.3, as determined by ASTM D664, at least one of

the catalysts having a pore size distribution with a median pore diameter of at least 180 A,
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conprising one or nore netals from Colum 6 of the
Peri odi c Table, one or nore conpounds of one or nore
metals from Colum 6 of the Periodic Table, or

m xtures thereof; and controlling contacting

qpodws;m@; such that the crude product has a PANR0042241
nmost 90% of the TAN of the crude feed V\herel n TAN

as .det.er d inventi
ﬂéﬁ%t %f}? d&@qﬂ% uc""’%éa SHudEPYY %% d%ﬂmuuon
cﬁﬂpﬁm@ bﬁtgor mae ﬁieﬁtstﬁdthalummmotﬁ‘ tﬁeel&dlodxct"ﬂabhnmemr nmopE €
cat al to produce to t -l ncl udes
cRBOWIS BEO SIS MHeis Jogt GoliE S PPt debis; § Thtures
tif]éréﬂé‘* ﬁld%ﬁﬁélf_l'_A &h%aﬁﬁltlgcéloﬁ&lﬁ?ﬁ)sosllglltl&%g ciide plodudhd€l€ TAN of at
ee aV| n of a eas s deternin
% AN, the gruds feed pwherein TaNupes ng%ﬁm@d

mgprlses (a) one or nore netals from Colum 6 of the
Periodic Table, one or nore conpounds of one or norg

met alThe inventicnmlsomprovides p methodpé progucing a gade produgt, comprising:

Syl S 33 ol A B T e

thexrpdaprdduct fwherein e crade prodeqt & eshcitﬁdamiw g3 Qangr0.}HMPa,

R Wi APl 0 TS AT

l&stmteaif ﬂnescatalysa cbmpgses'f(abmebr trordetaksfidmncGolumo|6 df the Periodic

di h th
O M Sy Bt indRhd B S Bpetsidits
bR 61 Wixtudbé thezsommd:tbj @iemt m@b xhytalsﬁbhi\ealbmd 1D@&6 the PeHedic

Hyblscien o e B o o3 ou e A o8B i o€ B
TR, 6F miures m&aﬂ Mifil hekéin B it @a&zoa)ftaﬂﬁliﬂiohpmo teimital foabtal

.|ncludes t he crud prod t, mher rude .pr oduc
ol birRetal i i fEge ol | 19d Oindife Eew&&s&n andtioR gih that

Hheadabpving haks aPANQE. ataﬁosk 96% bf @xea‘.AMﬁﬂhE b@d@fbed a:rrherem TAN
catalysts conpr|3| a first catal yst, the first
ig g dateymined by M.f%‘ of first catalyst, from

0. Oo%emeﬂhfglaals r@ﬁ&s‘afmeﬂﬁﬂeofﬁfodﬁghgaUﬁlﬁé\bﬁdﬁét,od&npnmg
Colum 6 of the Periodic Table, one or nore

@oﬁpmmudﬁ fe@;hmtb puafs moreatalyss psrduent it P@da?t that includes
ﬁ@éﬁ@@%&ﬂ ‘Eﬂ)d?%ﬁﬂu&fis a @Hﬁx’f&fe af®$ & and¥.101 MPa,
m Xt ur er eo an a Seco cat al yst t he

tbecurdeifeed haniygsa TAH\nf aigeast @é,rangrﬂmnn@for merorthlysin compsising: (a)

i) S In oo ling OB ofin B IBLAL Soled (026 UBB
gamsz energtr:brs J\ﬁgtadn;&cm Cumntnﬁi afithe Il’modi@él”rabbdmm oramre
SOt Gnd P s B Hron B fin 5 R TR Tabld el Hered o
‘f""h‘gﬂ o mmwgﬁmﬁ?fff” EAG sm?“ e
Bt Sty st & Pams of Spé o e b P S5 6 of

tﬁ@ mo&ihct Table, ofi®Eihdrs bcﬁﬂpouﬁaa of QRE oPhoR¥Hictals fBinaldburhi 607 the
Col umm of the Periodic Tabl e, one or nore corr&ggnds
freqipand

l%ﬁmoéwéfable Wéatedr?ét“@r%ﬂ ehraeialoen mberes th

bbb ng Qndiiond HEE that MEERAE profidh hak SPRRNQF bt G 90%RF theTAN of
VD 20057 063924 PCT/ US2004] 042241 having a theta

the onide feed.ovhensin TAN isas detaymined by A§TMAMethodDi9éta al uni na
per gfh%%&gtléﬂjﬁ&oﬂrawdes a catalyst composition, comprising: (a) one or more

metals from Column 5 of the Periodic Table, one or more compounds of one or more
metals from Column 5 of the Periodic Table, or mixtures thereof; (b) a support material
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material, as determ ned by x-ray diffraction; and
wherein the catal yst has a pore size distribution

with a nmedian pore dianeter of at |east 230 A as
determ ned by ASTM Method D4282. 5 The invention al so
pvoveeesoa cat al yst conposition, conprising: KEUS2008/042241
or rmre metals from Colum 6 of the Periodic Table,

e S A s (L

m@féhal@aﬁd:ﬁ?ﬁ{ﬂed Eﬁk&&y dilt‘fraclﬂem iand) wheminethacaaﬂyﬂ’rhm poesient

dgﬂygt r’lt"%%zgﬁf”@ij‘?’a °re %H‘Ff'éﬁhwl s g g\?’”&’g‘f@pac%. on;

VeigddWaegei n the cat al yst has a pore size 10

distribution with a nedia ore dtarreter of % east
230 The igeengien alspPiEigetsc OTRBASHHSX one or more
e DYSinh LB ofRhOPéAR Tablaér dz‘%ior@ éﬁﬁmhdd ¢fone or more

conprising: .(a) one or nore netals from Col unm 5 of
metabfﬂen Colimn 6refihe-Periodis Tsblenermaixtigenibeirels () £ suppartgpaterial

(ol G 8 e, Caraied B e aRiBica Jc gty offport
nmmmbas dnbermmadl’owmﬂ diffsactioneand whersinsthegatalyst has g pore size
P
SR GRS el B it of AL 28 AlUsfllied BPRSTLS

erial having a eta al’'um na cont ent
MyihaaitD4283st 0. 1 grans of theta aI umi na per. gram of

suppost. materi as det 0
di f f FBTiEvERiion b afin RIS f A °§‘g‘i’°”1%°sf’? ‘L‘%‘s‘“g (&) gne.qr rore
psbit:34 b Colh@in 3of the Berforithi Bublep omecor mbra veripound$ ofame loewmere

230 A det TM Met hod D4

e o G, S o rinele fRblh PR 7R eI L7 QoL 6 ofthe
PeRbdt Yalile, o BPhbl cBAipourde Ghériei of gaore mamm Gs‘.olmhmcﬁméth;r
nmore netals to forma.s pport/ metal. xturgl?%a\/vafo}erel Qontent
Reriedic Tahip or migyes thewel (iowapalt waferal haing

%%ﬁ 1k&f0. w&tﬁmﬂmﬁm Ger) i OF suBpbe matetlaBbS ddteramined by X-18y
of the Periodic Table,

one..or, nD co ounds
chﬁra@m@ mdwm@nthwfalygthaﬁ 8 RPTesiZg Sistip Eéﬁgf
aI@gértn& of A ledt mA,ea% defearigal by ReBl1 MEwasd Dazs2 he t het a 25

na supp ort/metal m xture at a tenperature of. at

| easfThe Wﬂ@lonaliﬁ@ proyides aagnethod of produripg 2 °at95ﬁ%r OMPrisg:
c%%tbﬁuﬁ(/ﬁsg rlrxgﬁ&t @n? 8{1@0 aré nféta?sttﬁ lebit 4 %Wmﬂ&ﬂb Afherein the -

eas 230 A, as determ ned
Sﬁﬁﬂﬂ doletphieah tﬁnaslzmxriahmdu ang ermprsrf hegelpls SWWEGPHC or more

tgpt%lﬁ grslgﬁol%tn?ﬁ O 4 thn @’eﬁocﬁ%i‘%llé@hca ?ﬁﬁgﬁr P P&des o£HER: Riokd)
Betflp Gbin/ Cottuah 5 msf ﬂt Pesodiovhiahie ionmixteres Bereof hew treating the theta

ri ses uni. n an &0 s
SGABh PP b SRt B PR tita® Pa Nad B0 COind itifiE e
&Bﬁlyst duhfereﬁathlégalutalgnaa@ﬁ poresiee metmpmumd 'T’ID% Trmdten pere dismster of at
metal s, from ic Table, or
Irasi 2 A<asdriermip %‘gﬁ?&‘tl\dgﬁ?cﬁﬁéﬁ e theta alunina
Sé upp Otk iR hi#dn dlao?ﬁirbhh@es&tm@hddaﬁ@ﬁid&tmg & cathlystf cdngaising400

» and formng the 6 WO 2005/ 063924 PCT/ Sﬁq?04:/ct9r422€ere th
qombiINEa supmréwveﬂwnt plamers ingfajsto Ty a sPnp pxture, wherein the

o@l‘éﬁd ?F thith biinfind B AR oPRbR: dFitRd bl cOhpiding drR@8 inore
%gg&{é ‘\g?m ned b AS'IQM Met hod D4282.
metals from Column 6 of the Periodic Table, one or more compounds of one or more

metals from Column 6 of the Periodic Table, or mixtures thereof; heat treating the theta
alumina support/metal mixture at a temperature of at least 400 °C; and forming the
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The invention al so provides a nethod of producing a
crude product, conprising: contacting a crude feed
with one or nore catalysts to produce a total product
that includes 5 the crude product, wherein the crude

RO MaEhe3bs a |1 quid m xture at 25 C and 0. 10lpdviRms2o0s/oe2241
crude feed having a TAN of at least 0.3, at |east one

ghathie cata fbl SRRl Do DS BUhSh wilh § lchBH bbRUAMAD of a

ﬂmesmmmeﬁmmmmmmmmm and t he catal yst

Al U S PR BT AR SO ST g e

fatab@eH Lonlddfeed wih 8ndér xﬁﬁé eatﬂmtpa&mcea 1okl pﬁmﬁcﬂ:ﬁat includes

nmore netals from Columm 6 of thﬁ Pgrlodlcggp& ol

the sude rodugtoyesyin thecamde paaduptds p g and 0.101 MPa,
U

ORRIG EOM e ThRNAEof B 1 Q%ﬁf“*‘?%“&ﬁﬁ% T%NP@* size

distribreticorwith-roniedign e fiametenof it loastd 80 has

i b L e s i
amlttmb psereimetalh omrCedemn 6 obthe Retigdic Tapde osegmeretogmpmslds of

'ne og ?e '%V\ﬁfegfrﬁgalmhef']%ggcr ug%q%’r"% L‘?ﬁugz E:ttm?n&é b o

atntramn@cma:btlﬁg taditidaa sudhiimt trewdelefpeetictios affg\bﬁoﬂmmoef 90% of
t st. 0.3 h u eed Vin t

@’Fljﬁ?gé%%‘fmﬁ %Efgf"hﬁ éﬁin% @g g%?ygram 0 %@u e

f eed, l(‘jl:ari?veatki)od ﬁﬁcslbroﬂ?ﬁs memmmﬁmmasnqu@wacmf t Bsing:

si ze | STUTr| (0] W a ne (0] | alhe r .0 a

SRt Tde thed SY0h At 1B ESING  hE Pre STt igef Source to

ﬁ@ﬂ%dé?ﬁéntbﬂ?%&ﬁt ﬁ:ﬁﬁhd aaddsig @qut A roduet) wlillbﬁ;d thel yude Prablct is a

SucC a e crudae uc a, (0]

B it 2 ° i 1P discrroce e ipving g N BP Bt the

SHaO BBty g RS FenCRRieAl STiafiast OQU@Dghﬁﬂﬁ oﬁbuc)igeﬁ isatgrem@f crude .

crude product has an_oxygen content of  at 90% of

fond and) ﬁvg@hormﬁﬂmatabrst&hwna P efis iz iptrikpgien : Bhth oA gore

a8\ M4 o [§|4 283 Ydid tokted) t
I@1§mgt§f (Sﬁg%%e?%@ggv ASTM Il\ygt hod é%eé% e i nvenlth%;n

mwm oriliess i rﬁ@ch déNowchthetihe Fwée awéwa bas pTHNRf at most -
%%FB of tﬁé’aga&few Andtd éntWﬁB&a&i@ %xggenrzsaﬁtsnmg

cata yst O produce a tota prog at” 1 ncl

bdl@wn@mclpﬁleﬁb@ trudevbrodhet ha&an@xmf@d@nﬁ@nmf @t most H0% of the

BB Sy o ot P Bl gl b,

amtﬂlygaicsmiemm agdetqannned@ya’rﬁm Meditod|B386., at | east

0. 00 r.ans..of r

Che. JHMsERTHGH ds Ry es SRERe S didclis A sk e o iprigie:

Bmmmli@i agae feed mrﬁﬁhwmm&e Qhtalykte to lﬁedluce dltcﬂal'fgd)ﬂmt that mcludes
a at as, wei ght o re

G g Rttt vhgen Riotis AGRER SRS (o0 0101 MPe,

te @Hide f2Q Uk ikg & TABELN 4@ 1ea& 0t1y ad bt feaBiUt € the Rgalysie Ravitg, per

over 10 if 1, and the crude product has a T@'F‘H‘

ol seielyel ailéret AN GRS Pl OB GiRPTY gstils from £ gﬂ@? s

BRI B BiRCor Woré UMb MRIS W dnP60ore inclh FORTNERDE 4 the

PCT/ US2004/ 042241 The invention also provides a

ReriadisTable, grlodated ssgreight olinetal pomirdures Gomeph pad engirolling
?ﬁ-ﬂcﬂﬁ%&{ﬁgnﬁﬁ el %hai gﬁngh&ﬂ a%&ce%ld%ﬁ{ b £ @SS Snb B over

sence o
10h, 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.

7
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15

produce a total product that includes the crude
product, wherein the crude product is a liquid

m xture at 25 C and 0.101 MPa, the crude feed having a
TAN of at least 0.1, the 5 crude feed having a sul fur

AN LRGbesedy at | east 0.0001 grans of sul fur peicTais3smedzza
crude feed, and at |east one of the catal ysts

conpr.i,si.ng _one.or nmore netal r o I t .
por | oHe e Sprdcs AT B Cos BTk = gfids Ruer ngsing:
¢oataalisg £ ¢rode feal withofe @fmdré eatalipes inabké preseate ef a lgrirogen source to.
m xtures theyeof; .and, contro)ling contactin .

O o PRl o e e e SRR the Had pragetis o
fiQEdmuidira KESS “Tne 0L MM the @ERI8 fidkl havieg b TBINGK dt &agt 0 1) the

i nhibit phase 10 seﬁgr ation of B{je cru?e %ﬁed durlpgmd
eudn feed havipe o sukiyn conient ofia) leags 0001, grags of §alfuR Pef-Eamp o <
1284, Gnd #19HsAGelof %e%gﬁ%%tsicﬁmﬁﬂﬁﬁ% 32 df mlore InBR1sEFdal €olumn 6 of the
Er_od_uct having a TAN of at nost 90%of the TAN of the

Tebledonean ghoreonzpouads of oaeiofcpom matalyfrem oty 6 of the

FABLE o et contif i tih sk i

BBGting, thednsis ffadruptalies molecular hydrogen daselaetad mje tadnhibit phase
h 94 The. i i . '
M o B A R L5 o v

eontatingzdnesis ovértlh hinthe orudeproductaiving 8 TAN of at nest 90% of the

AT st ool Ao ot rod g 6 b B HE PPl o e

sdMfar Contaheof thé QtBEfeed, wirdin TANdS a3 detauméned by 25 T® Method D664,

0.101 MPa; and control.li ct.i onditions such
' ﬂﬁlasf‘ﬂflmrf@n@wdﬂ@s cfeé"éﬂ‘,‘ne&??i %&1}%3& akes hydrogen
«at  a BRlipehich A& @otided d¥iethdd ofdflodusinga cheiepidiuct) ongprising:

the crude feed during contact. The invention al so

PAEAFFIRg cTyd fh GRe O TBATE ERHARSIR I e BRESGIF T, rgescous hydrogen:

+  5URGRNtb PoBike a t6Nradick et MclGldidRe ErE@prodict) WhéaiOBe Brude

20

25

30

the presence of one or mpre catalysts to produce a ..
progent i lissmixiusast 2506 adds! Of M2 prrtieonplliag centaciig Fasdifions
b3R5k e SruidE QAU Cduring cBnthd Uptelites WY dXdgeh 8t Adelodfed eatd Rftnhibit
0.101 MPA; and controlling contacting conditions such
phase sepprationy efdiee arade feedidyringepmadict ed wi th hydrogen at a

11 SUnit0GT Bl e AR bhd e N prdid EHilising:

hydr ogen up e condi tion, I rst "hydrogen upt ake
cantrsting ocrudefesd) with bydroganin theqmesehre of seterrmacrh gefalygiate produce

o ; . - Cat
(555, B DA P00 U248 A
Rixtate at250AC dnddx 10d MP Apahdtconted!iling wdtactingdonditions suclothat the crude

ecr easi b w, 1.5 .and, . one or e pr rtij
R PR Pt roushion A% Vo RS HBRE e Bt Bl gogond
?flﬂzgeﬁ?ﬁﬁk{! édﬂditiﬁﬁ,&h@ﬁfsﬂby&ogm _(ngﬁké d':cmﬂit'ma bgihg fdiffemheﬁ'om the
ee e invention .also, provides a t,
ssopRel ordFgen Uptpl roneitign, aad bet By RSB uRERlS in thg it by firggen ptake
EdrideRn ie@etilddio RMELOP-vaIRE 6f Labdd sl BtaBprodudt infigtire from
tenperature followed by contacting at,  a secon

d
desrsaipg belew 1 Soaps &8 98 @i0g prapesties i g sederpraduct hapgsdyat most

H8% rQAHA o MR QPG e MG 1D pfog&ti%éi‘iﬁe&ﬁ&dfé@d. is a
[Tqurd mxture at 25 C at 0.101 MPa, the crude 8 WO

2005/ Dedzatiecatsa sevidey Dmethad of rredvging a\erusg PEOARANCAERPIBINg:

ERinda ol GRE hobs il oINLAGEd itk EApUh IR PG
@ritapting attalsacont empeeatune do producaattptalproduehthatinelndss teerpgude
product, wherein the crude product is a liquid mixture at 25 °C at 0.101 MPa, the crude
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the crude product has a TAN of at nost 90%rel ative to
the TAN of the crude feed, wherein TANis as

deternm ned by ASTM Met hod D664. 5 The invention al so
provi des a nethod of producing a crude product,

ORORGsHE39E contacting a crude feed w th one@yusimasiz241
catal ysts to produce a total product that includes

t he crud oduct , erein. the cryde. prodi [

Soet e B A AN P et 900, e g SonRBind St s skt e vt
chR¥tig ténpefitnefis A leabtSDST 10w, thinhhe sscumtbeohipeting@mpergtuze, and
sul fur content of at Ieasto 0.0001 rg.;ﬁ{%f suléu c{Jer
thy SCTORICEIERS afTANIOL 5 mpsa0% BIREE fEe GAN Phdbe gpds foed s
whidrGOTRI 1§ bl bt by KBTS MREE D4 om Col um 6 of the
Peri odi ¢ Tabl e, one or nore conpounds of one or nor.

met alThe iventiogalsaproviics  mephodpg PIogRRIRE A eHHicer ofijet, comprising:
Bhedds geast:ru({el'fgé'dl(:va%%nt@ r&? H@?&‘é&%’}s’@ 10 Prodéd Aetal f@duct that includes

condi tions such t crude product has a TAN of at

thoerudeg@odust, whmsinThncmtle product is aliquidmixturs iP5 Fend 0 }3d MPa,

r oduc, . t 2 _
T S T e
lebst @000 1 mandyf sAtfiryed gratvisiflvodle Bedandahidas ohg ofrthe ental i

is as determ ned b ST t . [ '
TESpE B GrORCTE mRls i GpIME 0 R Eeribaic Tafle) AHKSR bk
cofpoRRids S ik or npéiinesalsifiogn GolumndenfilecRbrindit A ablacorarixiwmse

atagl ysts tq.produce a tqtal product-that |ncl
R ok B M b BB e B bl ST ot
dﬁ&sﬂ Yo oﬂﬁét'llm?ﬂhe ShdEFeaddnd mk&#dﬂﬁmdgcﬁﬂfaea gulﬁmeoﬂtan@f 70-
aving a TAN of at_] eas .1, .the e < avin
10% ol Selft csmentetthe o syt TG GERpEY R8s TM
MethodD8s8, afid S fFEonteR R as dBEmiahed 1BASSTMMethdd D4RD4.
catal ysts conprising one or re metals fro | um 6

of t Hée pieptinm alsopapiides agpathodof prpducing gﬁxagﬁ CORIpHiSiDg:
RhitaPRiS: FRAAES FtPSRe R Mo cfalPts fopoddes 4 el proliaditieat ieludes:

m xtures thereof; and controlljng contactin

. thopile productsvherein thg erudp prodeeidea Basd MU 2625 Crad 0101 P,

& FhPT : ¢ £edhavid}en ekidtEContent of at
tg?o S%%e/%ggé"d re‘gﬁyﬁg{%%sgtgéﬁtwg%dm 25 130% of tt?g erone

Ipast 0.d weansorfiresidiue pér grive of prudefopd and atdest e herratplyfs; s
c%gnﬁ?xgéllg bl &%’gorg éttetaﬁ%:rrc;\ﬂl g%g%ﬁ%ﬁs%ﬁﬁget d TabR! Ssor more

'S as ermne D5307.  The
dompentdsaf ond srangre metathcfsona Cobiindtiofdke Pariodigdiablg, of reixtyaes
roduct, conprising.. cont ] i
B SRR Polng OIS A% BuS i pRGt P S
ot D0%ars thet THEN of thel erude fidtdcthe crabieproiuct hisa residutessopienicnf 70-

(oo R 5 By S M 16 s

LSENI Mavbd D664, ;aﬂmeﬁgﬁﬁ nfamtegofs aaﬂetemﬁjambyoxsmg wmfmmdgmss\m.
VGO per .gram of cru ee east .one ,of the ..
cat al %t%veemppqimrﬂﬁgwén%}b“ﬁ%%ﬁ?@%Pgr"FP BIRIEG: GHprigtoe:

Qhtadhify £aHEORLEwitRBhEor 1€ caflys®ToDrodiQEp tote) grodait thet éncludes

or nore netals from Col um 6 of the F_’eriod'#éc1 Tabl|

ihe At podugtheetsh the srde GETIUPIGR P iRGd EHLIEGE g 0 0101 MPa,
GG EBEPRRAELTANGE A RSB e st hotingy ST Mot ot
TEASNOdfgrarheofcoF Gfd @erf grard of eyde feediiad pirleastione of dhe catalysiso
RS oo IR B SRR P BT i e

erein [ I's as determne _
compounds of one or more metals from Column 6 of the Periodic Table, or mixtures

thereof: and controlling contacting conditions such that the crude product has a TAN of at
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ASTM Met hod D5307. The invention also provides a

nmet hod of producing a crude product, conprising: 5
contacting a crude feed with one or nore catalysts to
produce a total product that includes the crude

B O dsshezoherein the crude product is a |i quimbmassbodoe24t
at 25 C and 0.101 I\/Pa the crude feed having a TAN of

n%t&@@aggo%ﬁ% k&3 %de {hg%g‘ﬁdg Fodubihat 8R4 Bk 87 70-130%

offte A0 toment ©Dihe BTNAE fead, mﬁ evhPeein YGOcotehl ie as dmremvd by
rmre congg?gégi of one or nore netals from Col um 6 of
‘abl e, or 10 m xtures thereof, to produce

ﬁ C atl‘ﬁé Wﬁnﬁéﬁ%ﬁb i)fiﬁides anethbe bﬂpmgudlﬁgl;a cradeaﬂ:ry&tct,bp}npnsmg

eating the catal yst precu r in the presen

comtactise & S fend Wby ALS PRIBHE BRI Aodlce Lota] By Ty pighudes
tﬁkeérgax RS isGARjudhixige IISCPTTand 001 MPa,
such t g‘%hct%?éﬁ%?lutggmg%duct lshas a TAN of at  npst 90%

tlof crodecfeaidving a TAN of atdrast (b and ahlgast prasfithesatalysisgs obtainable
I \ﬂkb%ﬁ%gsdﬁ)&ﬁ QRthQhe BY 6k Thebfls Rof CHiEnPS BEine Pmod;c Table,

onpri si contactlngacruefeed wi th one
mnmnontcampsms pHoneros theewmetals ﬂmlﬁaﬂhﬁ?&ﬂo&c Table, or

uq#’%%olf’cfg%m%% Ure %?ﬁgg& %‘“‘ﬁhg{?q?%?h%/% the cr ude the,

cﬁﬁfydt precnirsog incthe pressnsé ¢fjone br mipre sulfut confringig compogrlsgt ©
100.. F), . the crud e hay

frerywpyelont HPOSE: . cofRGind G lad orflon Db Wil ffendie |
ﬁmﬁcﬂ{asamefﬂmﬁ%%ﬁﬁheWu;fmheﬁcmdefem Peri odi c
Ta one ‘or re c ne_or
{ ol Pt a0 sroadema fiehion oF o b RS Grofifht BohibiiSag:
Joﬁﬁétﬁigl;]a cr@db&'e@@@iﬂi %ieldr ﬁﬁm el stto iprgiucenidial pmdsctsha;t includes
that the crude uct a.visco at

Gidemagidh whermih BP SREEPROUG 1S § ROSLPIRTES LAY ot ghloy Hipa,
tﬁe cﬁ&@fe&m@aﬂg&iﬁs@aﬁmﬁt 1esmo BSt A37.8PC (I00erF);tikte crode feed
70-130% of the APl gravity t he ude feed, wherein

c-i-

 APE g8 AT EVITE o eath 10y #HCG6 E Pre LS Y Rt RRE one o

a0 Colinth SSFHEPSToR B 1eD Mne%ﬁ-ﬁ&dré@érﬁmﬂmme or more
5 The 1 nvention also provides a net hod (grodu ing a

6o G S wg R Rl GEEDE Hg<alen
° G bst 90%
Pl B0y B Bl YBprb R AL R0l 458 DIodliabst 9

the cru pro uct wherein the cru
crfrthwdwtosmsofahqu@n feedvit 37.8,°6. and thecradepradet mna\ﬁna‘\l’l gravity

SR8 150948 e Eﬁt%ﬁ/\ﬁ?'&g&@ chid &l @Berlaiﬁ@&ii ghhvity is¥RWefehifined by

one oOr nore ts conpr|S|n | éast” one

ASTM MethodDA3R2; mdngscvatyasjaaﬂ#ermn@d bv ASIMEMethod B2RER of

t
v e A B B2 G Bppiig
cfmﬁcmig mna feEﬂJWiﬂimneﬁormmmaialyﬂme reoducoa otad prqdu@tﬁh& ingfudes

R L e S T N e

€ bislde RE@ ﬁb’kﬁﬁg a NAN of ailiAdNt O, aild thesie o@&%@éatalm c'BAd}dnelhg at
t he crude feed, whereipn TAN is as deter

A AR oo VSIS 030 D PREFP GRS POIERR I i tres
hB%ER b Poh AdRdnA chMly@ﬁh&eﬂ%é%xﬂ&ml%ﬁ%ﬁdaﬁ@n@es@hﬂ demore

prodict, conprising” contacting a crude feed with one
Gelumsp baneials,aing of morgompesnds af aneronmere Rl SmetHs O

&d?ﬁﬂuﬁ(éigﬁs thereof; and controlling contacting conditions such that the crude product
has a TAN of at most 90% of the TAN of the crude feed, wherein TAN is as determined
by ASTM Method D664.
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t he crude product, wherein the crude product is a .
liquid m xture at 25 C and 0.101 MPa, and the crude
feed has a TAN of at least 0.1; generating hydrogen
during the contacting; 5 and controlling contacting

ot ok such that the crude product has a poANRb04@%2241
nmost 90% of the TAN of the crude feed, wherein TAN i s

as determ ned ASTM Met ho D664.. The i.nvention al.so

oy v HE S BAR FRo 45 SR 56 PEpaB g & B g Wonibri e

c@ﬁtﬁ&[ﬂl izl e feé&)@fﬂ:]ﬁf@ﬁd ¢l di Gnode fa:mnﬁms tl(fj)q:»ﬁﬁuwi;] 4 fotad prodoet i ireludes
catalysts to produce a total  ,produyct . that ude

theesuds Rredch ehgerat the grnde arof{ogt A KRR B Atet % gidfiiorVps,
anll Sl P I FIANS 2 TIANLSK dt 188t D, 10 pdrldtatiNE By drofeh dikingl éhefcofidcting;

having a TAN of at l[east 0.1, and at |east one of _the

asd centipdling cevtapiinesionditionssehthalhe aude BPdves has hAN ofiAlgost

b, YARSTANBF 1Y drintmé%é& ShertRr A0 s 2sABENRIRE] BPABTROMethod

contacting con I ons such that a contacting
Bédperature is at least 200 C, and the crude product

has . 0 t e
wher Zf;hgﬁlﬁgﬁi c?ngatl Sé]%d%gt@éc?ﬁrﬁdnogg Ey k%#ﬁ%?ﬁggg&ﬁ e
chhactinpeamdedfaedalvisio o arniiecatalysteto lposiucs a totad grasiuetgha includes
rud roduct,, _conpri sing.,..Goni '
it e R Sih sr S BB e tost PR IR0 ey of 34 HC ad A SD1 MPs,
the addeteed limﬁnd g m’CANdaie‘ at lo.aas(tj 0.¢, adatizag bncgoiﬂég camgwtsti:ampﬂsblg
crude product is a liqui.d mxture a 5 4 . 107,.

i ing OF RiomR.Sop o s Porg ey o panss tpig aceopdiling
@htab@@Sdon@ifiensuch hﬁtd £édnbictitsy Bmpeaatrd is iaml_gasti 200/47) and thencrude
one or mpre conpounds of v [ 0 res ,
IR & T8 0F phgt 207 ot ine AARpHER crite ford RN TAN s
dhrinitied 69 AlAM MithodiD¥E409as flow being provided in a
direction that is cqounter _to the flow of the crude

f eed: The iyeatinn sl nrovidesagnethed of pEpdupsing ATHSR erodutt spmpriing:
%oﬁﬁfﬁfeé’ég\?uﬂ Qe BRASoranoté bt stddo pidtiiee §Q¥al phodubrahat Adludes.

ude feed, wherein TAN is as determ ned

b
. theTwaprofest, WWissyn thesruds groductdse ligHd misarest &% awd %YGI MPa,

AELR8 04 h%ﬁgﬁé’ﬁﬁ@%ﬁ‘ gte fehd 08, R 1Eadt onk BFRE E:a“tﬁl?ﬁé comprising

contacting a d wth one or nore catalysts to
ymadupcong of otoxd competndstof varadivnn o mirdures thiweof; preyiding a gas

S0 By B S e

djreatiomothatds cobatek éetdie flawtof thelenide fagdFandoontrelling esntagting conditions
least. 0. 00002 T | t |
e € F0 Rrath BT TR o5 PRby 208 of e TSPt eca

whereia TN is@s detepatinedetsy ASTEM dddthoddDébdt he vanadi um

cat al yst havi ng a pare si iStribution.wth a e
rach d et SR g e Raf o Binnale s Rfhde Hdled vorppiine:
m?b% 4 OdefRadlivith 0nSorahie B cdthlgdts toliRoduce 8 eotyl pesthuct thaticludes
a tota

Ni /V/ Fe content of at npst, . 9Q% of e N {V

be AEdnprogict, Wirseip fhgeide gafuctjpe faid SRR LS G e OTgPe
@8 olaé &E&‘hﬁ%% ¥r Ak MatdRed, RRdaBN/ ViPe 20MEdt @8 2324t 0.00002
PCT/ US2004/ 042241 The invention al so provides a
gramb,gtileatt ope offhe Paielysis eonuntising varpdivm. ope pRRPEcARPounds of

it 4 (il o b YR lstriifti
e R R e
pitiva etlian wore disinretariof least 18@ Ap anskhontrolling eontdcting epnditiengpush

t 25 C.and.O . I t :

B Be o0 e MU cofiBRlor Mfod o U8 e NS btentof
thaomdé fssi, whierein Ni/V/Fe content is as determined by ASTM Method D5708.
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5 m xtures thereof, the crude feed conprising one or
nore al kali netal salts. of one or nore organic

acids, one or nore alkaline-earth netal salts of one
or nore organic acids, or mxtures thereof, and the

GV&9RsHEeH having, per gram of crude feed, al‘(ﬁ?@moﬂoﬂ:ﬂ
content of alkali nmetal, and al kal i ne- earth met al

net al salts of .organi.c aci soflt a& Ieatc{)OO‘ptl
gr ans: B ARFRHER AR PYIAES BRPALER RIRAUCHIE & oS PLOGHSh Rorppriging:
tdi@cﬁjiglad&u@i faeldigith BAS oo b1 tathlysto tl roducd @ tcﬁtﬁl pabddist that includes

t al d al kal.ine-earth pet.al t.he netal .sa
BE 5 oot Rebeirin e srirerpresieh s pFiavif Bieerm das "oradpaal Mea
#8231 onedf thehiiPis B6mPAiA vaiBdiah, odelbr E@i‘@éorﬁ;ﬁiuhés cﬂ"fvanadmm, or
or anlc acids in the crude feed, mhereln C

3 thegsefathe ciidg fepdicampriging e 9f mase alkali mg %%qr@ore
&%am@ hARbife R ThIS alklirdedafh MeB ShiR %r &%TAM&E Bﬁgdm@ aéiaé &r

i nvention al so provi des a nethod of producing a

migeres thergef and the emde fosd h@vm& per mpﬁemdm actpighieonteatef

DKo AE  BIE 5 BLU ok ALGHG s &l P 00

promd;pot cogrodling cquiacting m@nmm&anhamid@pmm imaa total content
é%a?x%%ﬁ Jnﬁ%ﬂcaﬁﬂ%sﬂﬁ& intheE mgtél m gf &&M écﬁgebtf %l most 90% '

bne or nore orgahlc acl
off thabommt efulkali mﬂahndﬂtmme-eéﬂlrnmﬂom mmlesaher tgfmngamc acids in

B4 535 D BEREL bl G AR B s o

mhﬁbam@ﬁddﬁbﬁﬂhemmaﬂéthomlﬂls in net aI salts of
orga .acCi ds at |.east tﬁ%é) rarrs
one o %\6"“ ?Pa RFQYléesrPa‘W “lguafé“ ?‘f‘lﬁcb&?‘f‘%‘ﬁmg
Yonitdeting ABdiefRed Rith ofid GTRSE bathl@stawxﬁme B mﬁm p26tubt thitdncludes
&12(‘);{'# with at |e st 60% of t.he_ taotal nurrb% gf mrﬁfw
B PRRgpes whergin thesrydein ughs g lighid gnixtyreat 2d °4and 2 & MPa,
We cRIdB £t a cAnpisitd he B8 tHoPd al AT MBetdll sARPSRne o MBFeRir cfis, one
size distribution is as determ ned by ASTM_ Mt

oyoars alkaling-coih metal salis Pf OBHETIBIE RERARIS ﬁ@#ﬁs iOf Fraxtutse Hlequatthe
&aad faed Hd'vmé?? 6f criddSred, a%@lmﬁ@ﬂtﬁa&aﬁhﬂ kb 'a]kahne—

metal, and I ne-earth netal in netal salts of

@ﬂr@amt@ inanetad s@ﬁ of preapisacign o a feastif0098 h grams, wo ahlergione of the
|
ha%ﬁg 34 f;ieﬂﬁsg‘?@pfg g@@g ggedlﬂ\.lt\ﬂaorerm&ﬁ&elslﬁ alrgnglf R from 90 A

or ganl C a erel n content
ol 13814, withtableast éﬂ% of thedbtahmumbenef poresdn the poresizeetigttibution having

%‘%?@m the | nven ?%tgégie&aﬁ ?%\?liag{es r’y%e!% %BQQEMC skelbflon is

@rdmtmnm@ brASTNE ethod D4282; a.nd)cqmbﬁmg gonta@idg comditxats |smjl that

s Bt Bron et flb S0t Gl PmbiR, B gl Bl L o et st

wtegsﬁmmtdsef airrhicke 99 of thetcohtentaf hikalilmetalyiaxd slkalireteadth mietal, in

and 1 crude f ed, havin r.ora
P15 Cmbecst qcidsy e PR desos Bhm N copnt 3F allh SfeD and alkaline-
EarBQRA, in el Baltsdil rgathic a6idsis a9 B&tergfindd sy AFAMIM&hed D1318.

I stribution wwth a nedi an pore

h
d?Z\ 'néﬁ"@?mf%g{ugl qﬁ%?féewﬂffscﬂﬁ@bodap fingoduging A CﬂWPﬁJFPd&?L foapReising:
Qﬂﬁ/&ﬁ%%& Q84d RERbvith BRP&G mAE ca99§t§ tol ﬂ?oduégaml%mé&ﬁé%udes

4/ 042241 the pore sizé distribution havin
the caxdel produat syhepgin Hiereruds produgt is b Hqwid izinreid 22 °@i i@rl\»IPa

ﬁ%%ﬂk&eﬁ Rk ?g@:ﬂ% E,g &hﬁyfeh&d"é]tbél ﬁ?vﬂ@%&ﬁtéﬂt%?gt 1B%t 0.00002

contr cont act
gromsli and elrleast onerofttltmataﬂﬂm havinge pplrecsd!a cltstrﬁnlgomwnfbtaahedlan pore

S5 AR o Ao a0

det er m ned
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5 by ASTM Met hod D5708. The invention also provides a
nmet hod of producing a crude product, conprising:
contacting a crude feed with one or nore catalysts to
produce a total product that includes the crude
wothesheiomher ei n the crude product is a |iquirdTrisziowo42241
at 25 C and 0.101 W, the crude feed haV| ng a total

content of .alkali .netals,.an I n
the porret 25 dispigbution hlgw(‘ﬁ a porg dis 5&5% S osfﬁg ea t 89118%2816&1-’
wﬁéx%ﬁiﬁpoﬂé?ﬁzmaﬂblﬂfonﬁg astietebramed bpASTYEsEthoh 4281 and controlling

coritoa spohna P esrudr bR L NAIE Sl of et most
ol o RENIME D Bshid SBide cﬁﬂd fdeh owltopdin Ny Fd@uiengis nhdetgrovined

size distribution conprising one or nore netals from
brdiSivhMethef D5SA@8.per i odi ¢ Tabl e, one or nmore conpounds

of  Offe RVerdih Bls6BloRdes & hfho@al prtudingdd crhdkﬁprﬁ’ﬁfcl,@dmpﬂsmg

Tabl e, or m xtures 15 thereof; and contr ol

coumting picmge fesd dithi con or mmawﬁétst?a@d% gt hahipgludes

rre(’{r&fe n%greg}t(l%ﬂ{ f’%hé(?‘]oa anl cac c%ﬁgtgsg%?{mm MPe,

thc%ﬁdedéedﬁmmg(anmehmm@ht of allealijmetads, and allsgline-carth metals, in metal

sttt e g Pl 0000 FBLA et By SRR Exdiond e

catlysts hhvihg #pore aizt Hisribiitidn witha mediah peraldiameteg pf airlgeahl&tﬂ A, as

BSOS 316 8 e

cﬁﬁﬁﬂﬂﬁg oneCd? iHré ﬁlleﬁE fron€ QoluAmitd ofgheePeciodid a'ableeane\m nierone

or nore atal ysts t ce al d

GPWBP‘HHIég one;ps marg yetaly &6’ @?lmme‘i%é? npegﬁ(g g%lae pro et

the%eo’f dridahiebl g dontating conBitioneduch thaflhd chiBaprodudtbassa tothd .
ed’ corrpr|3| ng one or no e aI kal i

| t.s_of |
cominic akai s g e et 6 af SR afoy H¥most
%ﬁffe & thé&JnEeit S alliNendt, ﬂiaramca%@admpmam fhgnetalisales oftor.gm acids -

reof, and 25 the crude feed hayi er
i thecaudediesd; whereiscantertof elkali msial, ‘ié‘ﬂ%@%@éﬁ‘ %g]ﬁ*am"‘al salts
og‘folfggnic%@:ds%%8H&eﬁﬁh&i§yA§rmMaho@ma of organl c acids

| east

t | t
cat alTps inyehtorialg pao‘ggﬁse ‘mdthed cipscnrigg %@Hc Wfl\actsapompnsmg
5 50 SR 5 B 98 o B pl it
the mudtdpmﬂucrt Itteredmthe coxip prosiugtds ®Hauid mixfure at ?'ﬁe%’a?-@ ¢ 1Y e,
tgo %a% %&ﬁnﬁ% PRt bPdbfe lq‘?etal?ﬂ't:‘s dtlon %o{[&r 1ﬁor§ Qr amc ac:lds, one

or nore ne rom
d?emow alikatirEadattle metal saitis 0f omess mard engenié acids dr :@umrpsﬂhprmfgand

conditions.su t h .
2 iy e s e S5t B R ey o SRR AR, ol v
daBth etald i pigedl hltssod bf@nﬁfacﬂs gbat |lmasta1:0<msl gfama at leastione obths
of the content of a

| d | |
ol yefs having g@ors stk Ao &ﬁ%gﬁ#@?ﬂg‘@"% PG5l 230 4, as
G839 %@WMWB@%&% caﬂa.l}rsﬁ Hh@mgraqbd& sizeeliktribution

wherein content of alkali g g Kf%lne earth

cmmusmg iOR¢ pRpee msfals Som Golumny® pf the %fff’g? e, @ne o1 more
srb?gm,bé/r L MeMed O dobddi oﬁﬁ@PérIb‘dﬁ”EabI%Dmﬁhﬁcﬁms
s

a nmethod of producing a crude product,
ﬂzmefpf' ] ergtrolliog pentesting gongtitiong dechitass heiride PEacdias Adntel

‘f‘}l} enc %l&htﬁetﬁu%qgﬁ% fio iRe-bitAhetR! RHGH shibaf of%éﬁictﬁ@ﬁ§ of & most

eln the crude product is a
$09%; of ithe pbnten pealkali @6tal andalkding Garthvmgtal, in metal salts of organic acids
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the crude feed having a total Ni/V/Fe content of at

| east 0.00002 grans of Ni/V/Fe per gram of crude

feed, at |east one of the catal ysts having a pore size
distribution with a nedian pore dianeter of at |east
296 2050630240 €t er m ned by ASTM Met hod D4282, an:d;m}ggow(mm
catal yst having a pore size distribution conprising

one or e netals fr | u 6,0 0 i«
infhraride 1651l WHFTCHFOBeRL el eng Rlkaline éﬂn%?é’f E%’tlg ctal salts
oi{g%@,ﬁﬁ Céfaid'd 'i%g@le&f-mt ifn&lﬁli)y RSTMOdethod BOBER. or tm Xt ur es
ereo an contro I N CO ondj ti SUC P
| ha{Thefiscnton e mPadiaHi o Prarans Rerge pirils fatfftisipe:
§ difce b fRal chhdﬁhitemﬂud
oacHiied ordfE/ffl v Bndbriidrk Gulgetd @frodtie b B 91’“@% 3
thh/bmtic)ywm{mherqlh@elcﬁ%ﬂéﬂqd@ﬁ iBp kﬁwg 3 {0 MPa,
L HA8 N atent SIRIRELDL00002 SONV¥HeipRg
o el B E A ¢ gais

one or nore catalysts roduce
gfamtd‘lcnﬂetﬁ@dmt lealtaome ofibp cajalysts hen@ng;q:mmﬁq digigibytion with Ta

th

A b e K L R A

cadl i ha\m@i pd>re siak tistribhtiamemprising oee onmeraimsetaitfrem Cogmen 6 of
| i ne- eart |

thg P Tal e S5 poenRfRes pf & b ool sl #Rim OBlfin ¢ of the
P&ilfal«(&ic{%bk bﬂhﬁ&nnesdm&em anduentroliingtmftacting cenditivgsls sucmﬂlmt the

al kal i n ne 2
cidds Piocut b i MUY sonprt of ot ag ph Sty 8 b of e
cxluﬁé‘&%d,‘iﬂ%réiﬁ Ni/WEFe cofed iy 8 detdmmiried Oy ASTOA Meﬁiozlé)S?OS

di stributiaon WlthaITEdIa i anet er. of I
00" AThedaverdien BihProuidets mABIhEPRS R s Prodit pRilRhsine:
c&tﬁﬁ%cﬁlzxé’ §Enﬁ@‘féeﬂ SithBe ?Pﬁ?re%hﬁ@s@ h@ﬁ:bd\}iuetal t?tﬁl prh«im:t that includes
ot al l'ybdenum cont ent, per gram of cataly
thg cosls profiugiyevherginghescryd mdtmmaﬁw{;ﬁnaa@ﬂﬁ azé § FBr’rg\iT}e‘"P
ﬂ'[&}l’&%ﬁ%ﬁ g@iﬂgUﬁp& mdr@hikhth AbRDsaRs oF\Gie®R inodd organic acids, one -
enum

r mxtures thereof; and controllin %’
ocmmeaékaﬂmgemﬂm;wtﬂll soltssofone Ar MARSOTEANE AckSRE TR R dhergpidhe

cﬁld{: aﬁ%& %!awﬁ%e %o‘izptcoﬁ)t%nt ?ﬂek ?Jakn St fesdNSF Al FhdtdlCarRaldakine-

?anl C acids of at . nost O%
earth mbtel, dometehselte6f agdnid dcidvof afi leash®B00)! |gxamsy at leag ¢us of th

c%%lg%ls hain arlm tn %Ls:lg?] ?lsﬁ':‘[%u@c;n \Qilﬁgﬁﬂe&an ?&b QMefbr P4 165U0eR, as
detetoninédiisy ASTMMHIhbWZSZQandEhata‘t&lm m\gnmﬁw opgaire disgiugen

is as,de rm ned ASTM l\/b

e, AL P PP Ryt BEet it o el ot 0,081 Jidfs o 03 grams of

il isdlefim, one ﬁpmlofa m@ybdeﬁmn banpotmgs zalculode af welehtwf nielhdenum,

or .nore cat ts t tal

o AR oo Forps B s e it s 0B o s

tdf)tﬁl egmiﬁhpéﬂ aﬂcalTpg\?w ;&d auclarzlt'e -Garth mebtd), % &fbﬁdﬂ/ﬁﬁts ogbtgemc audaaof at
ee avl n 0 t east an t he Luade

P04 oF e g f B e and ainecgoqth Rl i PG of organ

aEﬁE‘hftHE cfdfie Bled | iR3din SorRAPOR Al al, @id dilelifé-cathemertl, infeetal

catal ysts having 14 WO 2005/ 063924 PCT/ US2004/ 042241
Sdtxﬂm@@iwlﬁllwﬂﬁﬁwpﬁﬁwbmﬁrﬁ“@\dﬁ%ﬁ Dh3Bore di aneter

Of Pk ER3highthidd pré\iad 8 Withilbang otaﬂcm@mm%ba@ﬁ dofBRing:
and t'he catal yst “having a total nol ybdenum content
cpﬂtﬂctgigamruﬂe feetaish gretor mormeatalysGTU0 Progiemastoa praduct gk ingludes

el mp S P ol PR Fc BOARAUR Dt 1 2910/ BASTIITIMPs
thmueeafeed Hamﬂng:’bﬂ]ﬂ roﬁ bl leas0. 5 ambthe axvitle Fagd bayink, Peogrem of ede
fI Q?\hw /B’ ?dp zﬁtleastaU?OO%(){ é&%n%,f at Mast B2 br Y ?{&tglfystg H@vmg
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the crude feed and the crude product has a total
Ni /V/ Fe content of at nost 90% of the N /V/ Fe content
of the crude feed, wherein Ni/V/Fe content is as
determ ned by ASTM Method D5708, and TAN is as

aded edosbéress by ASTM Met hod D644. The i nventi orpcaingR004/042241
provides a nethod of producing a crude product,

L i
ASTOM Wekisod 154282 Cddddl@e QD Edvingwhefabinolybliauer mdanp pedpeh of

is aliquid mi Xt ur e at

opalya, BEmHJ00R o Ok exir & P NGHIHb PB SLIpTE SoROIECE

ﬂ&l{ﬂﬁéﬁﬁn %ﬂ:ﬁl’&ke@l 2R Gefkht oﬁﬁ@ybd&ﬁu:ﬂﬂfr%ﬂiuk@'thd@@:f&ﬂﬁbbntmﬂmg
salts of one or nore organic acids, or

qohmtm@fc ondifions suehrthat thelerderadushtsrigh AN PO §9% ohfhe TAN of
1?% ude & %;H &l tﬁnf 44dge ﬁxﬁg&t F& fa 18]/ V/FERbAkent Fainadt b@%‘cﬂf the

net a I'n neta alts of organic acids o
Nid&/Ee conta® 00the gwdqﬁqedanhprm Ni/¥#Es copisat isps determined by AST™

BRI RS R, fod ARG Sl pPASTOMBRGEDERLS 2. 7 O

conpdta ds/emtioncaim poovidesmanatistdaif srodneing a Oide predactofompriging:

Peri.odi c m xt ures
e Taaond ettt ot gt Sad il BBidnod fibud Moo tlnctudes

tﬁé crify ﬁodmmﬂﬁwaﬂﬂle@fude pebdadt inliguidmeiiabe of 2570 @l LI MIPa,

of Perj odi c Tabl e, 20 ther

b feeocrapriaa cae Pb gt 3 ekl ofgon e ey scids one
drofcé a]lﬁnlﬁﬁﬂéf%rtﬁ ¥Rl aditsios oﬁdbé doré argatic ﬁcﬁxm;mﬂ.mbmrl]rﬁmemgﬂ and
controlling contacting conditi ns S t Cr
58 BRIt BYTE A oY SPoiehPOLHER R oayie Heps ¢f ikt et ot Wfkative-
Atk fletal G BREH BallARF Blganit BoidPdfat least tC“J()BO(DI gr@ihg,aﬁd @t lasst Aise of the:

f rmst 90% of the content of al k

- &Hb&tsu cREpESipg:{a)RNe A morguetals fomdglymn g fglcng’gﬂi’@° Qg? e or..

atﬁﬂl‘flﬁ&{nﬂg &t SR mo‘P@ﬁEﬁls Brof S 1fih 6QF 1R Pedibdic 'IEBI@ or mixtures -

I ne-earth met al in netal 25 salts

| ﬂmgefnmsl (G orpsorinprametatseamholaang of Sreieadin a“ableami grmore -

& %ﬁghﬂﬁé%?éh&‘t&} S S PideF €51 TR TR iR AGHIE] GSniRtures

e produc conpr|S|n8 contacting a crude feed
iheredf, whereiora melreratia fiotpl Eelums 19 metal tetossl Column Gnefaljs in a

t hat
B 1445 s g g A e s
hhkc@tamd&félﬂdnbtalv amiplialinetarth titalyinfectalorttsefiorgamicaacids of at

| e 0..00002 f Ni,/ VLE r .
s g0t thegpniel @ mish el o aftaEleanl il th Hleod St opganic
A iDthernide fmt ﬁhﬁemfcbﬁtﬂht@ﬁhihﬁnmﬁtab find dlkalPereah inetal, in metal
Tabl one re netal s
?"‘? oreghig, 3636‘? %EEV%T@{ lﬁ%ﬁp@‘ﬂlé m Xt ur es
: Eer gnfe mxa%ﬁﬁorgl_ zkl%ﬁ REEdEY a HBth&] dfpkatusing ra@gﬂde 6?1dumcohﬁbmﬁ1g

e eril odi C a e one or nore co unas
pRIFasting:4 gnde ﬁe%m em FTROTE GRS OPTPBICT B P‘rﬂéﬁlﬁtetﬁaté?‘ﬂ“des
ik XhudE B LD SRRIE dﬁxﬁoﬂ@h Bfuifl Alikiareh 25 emahd asmvma,
2005/ 063924° PCT/ USZOO4/ 42241 Col umm 10 net al

thecaile fsfl havinga rasal A1/ V/Ee qonteat ofahlsast 0r19R03 erags 961%{% per
%g@ e{uhg Ao, £ Rek RPN A RN mpSAY: {Jy Bhe driifiors fe B8

a total NN/V/Fe content "of at nobst 90% of
frtma Quiluinv 6-ef the Rerdavtic ’Béblet, bee armumte corapaindswians phmpe/mgtats from

nt {
Roiog e B R B0 bR e AT (0 PR et B
le@ﬂmqn of derRefiodic ﬂ"gble one or more compounds of one or more metals from

Column 10 of the Periodic Table, or mixtures thereof, wherein a molar ratio of total

15



10

15

20

25

30

contacting a crude feed wth one or nore catal ysts to
produce a total product that includes the crude

product, wherein the crude product is a liquid mxture
at 25 C and 0.101 MPa, the crude feed conprising one

Qo BdesMsIdakal i nmetal salts of one or nore or GPVIB2004/042241
acids, one or nore alkaline-earth netal salts of one

i 1P o oo il el By b s i 0 Byt
&Uﬁtﬁcﬁﬁﬁ conflitiohkaukh thaetha krudé fltﬂ)dua thisd fotd Ni/&#Fd donteat off a,t most

a ts of o anl east. 0..000
oY AN e sty PSR LVIES Aatpin i defegpined
@AsmMaﬁé@bm the fi rst cat al yst having, per gram
of flrst cata fromO. 0001t0006r|.%e of one
ipgodye

or mswwéﬁﬂ a4 mpethast ffpredygingac gy puprising:
St %&"?"’ TR Bordhor Bt Jis EREATED SR Sl that includes
the cxyde protiugtewherein the cmdetpoodast is p ligwd mixtarecat 25 BS and 0.101 MPa,
PSRRI 310 o RO RMI Y, Bl B0 o
oromere alkhbdesearth metal Sdtswinngormbore hrgaﬁe péids) o miftides thereofi ghe
had R SRR B B orOHkT R, o R SofEn R ot it Sl iR
em*thnmetdlunmtﬂi balts@f brgasindeids ofun least!0.000§] gramtcanilithmone or more
G B A b o g
from {mmotal tcf@ﬁ)(f %‘aﬁﬁ oy e ok frofietsls fomAToloms 6 of (i Refiodit é‘ab}e,
cont en (0] a

nmetal , and kal j ne-e
SR e o g e P o sV e e Bt Tab
YN wsGRAEHE bf m@hl, 8f idniredMéedf; arti(l) 2kdcohd fmmrthéwsecond

nmetal ., in netal salts of or clds i
- eRiAlE hevieg Pﬁ;ﬂa&sﬂﬁmw&ﬁlﬁg lgast 902 PR 9GP apecgmetals

£5:8\ColifSn @oﬁﬁé PAthdnf TAM ShiChrMord cShptdBAPE UMY &f more metals from
conpri si ng 25 contacting a crude feed with one, or

f ahe;Pﬁtgdlﬁ dable.calsuiated as geight ‘ﬂfrl’%‘ﬂ'ﬂc?f migres thereof; and
btﬂlﬁjol-l.flﬁ %ontﬁc%ﬁ E&AfilEone mqﬁsh ’LheV@Plﬁfe %&luhhﬁs q &&Q%O%Mkah

IS a xture at MPa, . the crude

meteh aod ms-:ewgh wetel, in mn’@} %ﬂtapfkag#mmdalof a4iness 99% i fthe
&{n{cﬂ%ieall%?'mél Canﬁ%ilgﬁne-gﬂ'ﬁi m&thl ﬁqﬁcﬁal?%\lg%f'opénﬁ:%fdg in the crude

one or nore org’anlc a m Xt ures

fohd vdfein ¢nieot ofalicd riaedandalialine-eqtsrmegalavmnoftalsliahs organic
ac?a%l de%e%ﬁml%edgv? %%R{Mg% ?H‘l%ké net.al , and al kaline 30
et A, i n metal sa

eart organi c acids of at
I eastTt& intidn ajscepreyidesredmethod equ;d)dmmg a@fude lpeoduct, comprising:

ca sts [ am of. caf al t | ea Q0

g SroEReed i, BTy oot R rERRpy s
e E:nﬁﬁi pdiaplierein t chidePbdduciio aTiquid ehﬁxmfe A BE°Oandil @ MPa,
et al s Per.i odi c. Tabl e,

from Columm 6 of t
18 PrigF Sed GOmRKISHRE QPOr B k) metal;saliy ofions QEmpygrgapic acids, one
&flore GRAKAOdakth Ribtdl Qs IE bhe &t 1R6D dighhie BEIdS WE Mitthat thereof the
l'iquid hourly space_velocity in a contactjng 16 WO

sudsieobyng, progragsoloudaiach 2 fotal coptant;of alkgli petp apd glkaline-
SR g, e szﬂfs%@ Bfphnid@sidSof £ 1eabt 0GR0OE fan@llakRhdt one of the

metal, and al kaline-" earth metal, in mefal salts of
@ﬂtajm lvingi pbs greim oftcatabyst, ablass 6001 gramg ofioap or mereaneials from

65151% '6 of?lﬂ'.q? ﬁl)(ll.ﬁ@ IT%lﬂg o‘i@ I‘Hm?g‘:éo o |3 oFBileAdr it hital from

or gani ¢ aci ereln content o
Gblhmhu& afthieReriodin Habib,l«alquhmdeaamighmmﬂtal, mrmnmalral theyedft and

%E‘g an| n(%ac%nl ggndllﬁc'ong guc%%a? linrqnmﬁ %gurp)y space ve My %Eeti Qo%gacgng
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The invention al so provides a nethod of producing a
crude product, conprising: contacting a crude feed

with one or nore catalysts to produce a total product
that includes the crude product, wherein the crude

o dshesvs a | 1quid mxture at 25 C and 0. 10lpdviRms2004/042241
the crude feed having, per gramof crude feed, a total

Ni / VI Fe conte of at least 0.Q00 0 t .
s oy 118 ey reetssd R eh b A e aplt iatine

eérmfﬁétalgirﬂﬂétal@aw oeianfmﬁls of at st BO%ef the sorfitegrof @khlimetal,

6 of the Periodic Ta , _onhe or nor.e.co n

st Aling e maieh 1 ol EF OFHEE AR HBaP R Yy Lontent
oE Ak AHnBHE SnPaikMRb-Bhth Sbtal]ed Mbtal qlts of orpanieaidstifay degfrmined by

and controlling contacting conditions such that liquid
ASIW MethodZU31&¢| ocity in a contacting zone is over 10

h71, bpradhciigad crdild plofhet,compsising:
of awg%@%%%g?ﬁ?ﬂgﬁﬁoﬁv e contgg%% ofﬁ?thcrugeﬁhg

consating wieeide foed ithnane er wors catalystsdo pEpductey t@tahpradypt hf includes
SR iPROUE0 ol ine il prRRR o Mkl U250 0.101 MPe,

tigumideceéd tpvingcpen grant efeundsifedd, o kosal O/ Vibe eongent of A?Aqagt (.Qpo02

roduce a tot.al ' _ f:
st pest oo e Bt Ehe, YAl RELHASS, atih 001 (fams of one or
nfre Aletald feoral COlukR 6 d¥ifkes, Pe2iddiciabler ergeor inoegicawneipds of pae or more

PO o R 6 B Ry A PR B il Bl B mycores
theRauT] arfd. ORI LiRY @Bciiig ubliftions sualthatliquidbatlyspaestloringin a

catal ysts conpr.i siyng .ope or,_ nore tal [ |
cOmagtG 208 18 T O P thescragprodyes bes g SR e most
905 SFARENDVIRR|contbitONHethuitTedd, whertinNiREFe catitent adoldeternained

m xtures _ thereof; and controlling contacting

Mpted P8¢ hat the crude product has an oxygen

25 Ccefhb Gibntitn allo prévades 8Q%6uRd df fbdawkg & Brude piodudt, @inptisiag:

crude feed, and the crude product has a suylfur .

cowneiEna candeeedTaiygsror 53960 ALY toFERTREnA oIl PIoguot g fgludes

e Gtlae HREICE! oY B8 Brudt BRIIBALS 4 Bl nel b0 T P,
tho , an

sul fur content is as deternined 83
theTiviavsedibayiny pg-grany pEorndn fspr: iap Axvgen Gonsens of efdeast0.0001 grams

0%&?%%1 fa m&ggﬂ}cﬁ' ab 144 ® 080 PBRS of SR ahd hilBast omt(bf the
CcO C e

n Ing a cru eed wth oné or nore catalysts to
qatabcitscemarising aie qrmumemetaisfim Calsmudeef the Prsiogic fable, one or

d t M l . . . . . .
it A G e e
theradt afd @ntroling emthcting taidiiondiuckitiae thesnide produet hgs an oxygen

| east 0.000Q2, ns, and
asmisatal B Pasooes S Tiredt Sorfbol olrufORhE thy B cRlac pRRRLL oo
a:sfaﬂﬁt] U@E@t _spzqarzio? %mh@mmbonm gfﬂmtmg% gefqtl),oghefai;;m oxXNEED

t he ri odic , e .
esert Sandeironess by Aot Maiaatinnh o GuR B g & sctermined by
Retwd Methb®DyEB, umm 6 of the Periodic Table, or
m xtures thereof; and control Ipir5 contactin

n . .
condi Fedrignienaisa mayidesfeneh oGE A ofide PHpdpgh sqmprising:

It fo frbdnchla Ao peoduorthatiiiclud
égufn {%vﬁlgﬁ%%géeﬁ%ggﬂ °§ér%%°§%%tg°%roduct hgg) a sul f:;r;:S

the ntuda prodfictgherain thestudetpeodsah is aliqwid migHte 425 (handd LY
d i / to ,
BESSae WBE5 8N SN (o BrBDREE Mol N9/ FASbRERT R e 0.00002

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

catalysts comprising one or more metals from Column 6 of the Periodic Table, one or
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- reedls Hem; %uran 6 ofithe

determ ned by ASTM Met hod D4294. The invention al so
provi des a nmet hod of producing a crude product,
conprising: contacting a crude feed with one or nore
catal ysts to produce a total product that includes

WA 2005/063824Pr 0duct, wherein the crude product pcamk2004/042241
[iquid mxture at 25 C and 0.101 MPa, 10 the crude

feed co i Sing one or e aI| f one
mgre SRRIOUBISI %%Pl&gmt%%ﬂmﬁv e Rrriie Tab, P icures
HERdoR! and %bﬁt&lﬁﬁg RRCcHg JFRdiGo sgeihat tAE brdde pxeduduhastamas
thereof, the crude feed having, WE %ﬁﬂ;y 4¥E d
NigiBe contanpetat mash0emef tBe Ny (kg conigay of the ek i g orude
pﬁ% 1hal'& sidfur chitedTRE #0-150% bEthe bulfi daktbs o@ﬂie@meffeea; wherein
ast 0.0Q001 grans, and a resjdue content of :

NiBHE¢ captent isras dgtertingdehyi ASEM Mathodp5708and sulfie ceptet%as

BRSSP RERRE O o compounds. of ong.

or niheinvestonlaisofprayidecs mthq'd Oﬁpmﬂmnﬁﬂpdwmwpﬁpﬂﬂﬂg

T ErATE iy AR SO R0y £ B gt

ﬂm&m«mﬁrochfct, aiherin theretudé prodlmﬂ is adliquid mixture ar 257Craad 81101 MPa,

o R0 i B D O, o

ol ﬁioi?éd all‘aa?iin&%mgi m@faghs’alts sfcmemelgmrcrbrgshﬁc midsd?r thizaules théreof, the
crude 20 product i due, cont en 70-.130%,.0

cFiie Tred e b Rt B (i 2P HLE AL O LG et B tine-
B el iPhefl deitk bf SrRimd ac1c&rb<i aalbdfsab.loo@mw afkbh Blsidué f:bntent

metal salts of organlc acids is etermined b

ot AR5t b S0 rasihe, BdiaEIEst OBt LI ALY o S He i TP
et ronRidhatn DoBé Perldiic TANE Bhd Siméte &@mﬁét@ﬁls dﬁﬁle@r more

nmet hod of produci n% a crude product
Hactk Tbles ObREHES (hEREE Dg‘gll%igt 0
&ﬁﬂ%%oﬁd\;ﬁ@ﬁs@uc%Q&m&éﬁBdﬂcﬂﬁﬁs%@ﬁl confRfit i aUEhE metal; and

produ erern crude product is a liquid mxtu

aditalipseatthametalpinTrogtal veiss of omelcmdél ef gtarast $%e Pﬂge cpntent of alkali
A EnHQ-SargﬁﬁQal fh SN FORALRIEIOn 1B Al nclorude
gr ahs a \Y/

resi a tot I"Fe cont ent of at
praxbust ha@ 206002 cgntentof 7&11&0‘3&pf the zesidug pentestt of the crude feed, and

La L r
R {5y EARA! B Bl e SREE, B et it i
a8 detemminediest ASTM Method D1 3i8nartl rediduetvent@etris avidetermisil by ASTM
B@}}ﬁ@{)% t hereof; and controlling contacting

' (Hs such that the crude product has a total

Ni / VIThe irseiid@idlsogiroides mmtmﬂwqudutmga hinda/pieduat.cootmprising:
of the crude, f and the cr S resi du
QA e P aed o e PR Tt PSR o Propp ) Hffodes
the@tlde Fmb&i&hmleie%n W0 A0 B/od e Wi R iikid@ @2 0224 D.101 MPa,

Ni / VI content is as_dete ned. py ASTM et hod 708,
i e PSOTRS Lo GFSHCH GOV ORI HBE of

ERAR! and 8 tal RV N BhteRd 0T Ot IBEPB.0OGR Radi® bhDA! 16¥st one of the
prodlci ng a crude product, conpri Si (%ﬂ! contactijng

cetalyts comprising pae georomeits ftort Gelmpdtal thePegpdig (Talecpne or
1\%\?}5 %mﬁ&&ﬁy 6f orle ﬂnoi' Lihid B8 m S EIHE 6%? HdPeRERC R e, K mgctures

ecruepr uct 1s a QI m xture at
therebDarticbntvélling cmcungldmdftmasjsmb that the icrvge produdhaspiogal

%@' le con rgt %lf atsn%gc §0°2 of 148 NiR//Fd nten 5ﬁﬁgérﬁdeai%ét§j§1d d&ude

product has a residue content of 70-130% of the residue content of the crude feed, wherein
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or nore alkaline-earth netal salts of one or nore
organi c acids, or mxtures thereof, the crude feed
havi ng, per gram of crude feed, a vacuumgas oil ("V
G0') content of at least 0.1 grans, and a total

GPObLMBe39d4 al kali netal, and al kaline-earth fiitt'rﬁhszodmzul
nmetal salts of 10 organic acids of 0.0001 grans, and

at | east one qf the CO. one. or. nnr.e
VHOVES ntambiheeaH e B ATTE MRy oS s colBhie a
dERERInSPHPASTIISMEtho®DS30. Nore netals from CoI um 6 of
the Periodic Table, or mxtaio?srghhereof

cont B¢ invengion alsa PERviden g methe %“%%?F“E‘%HP“‘E%”E‘PH%
cB Q&hﬁga chRe f@cdtvﬂhﬁéne‘b@ Hfo?é’ﬂataﬂfsts&b Adbcd ol prodid that includes
kal rne-earth netal, in nmetal salts. of organjc amﬁgﬂ)
thcfcrademmt,gfb\%emﬂlp pride Breglachis adfqu&llvaaﬂﬂilfe *5%1&%‘# 0.191, §1Pa,
5@1 @}.?mggﬁé ot A1k hidtal mb?oﬁéor%&éafgﬁma%% one
e cr u VGO

the crude product has a
om awreaikaliog-edith maval%ahs of dne oo asamicesnidsper mixbures thereof, the

A DG Pl gl SR e Sl ST VRO Ptorint Wt feas

(al fraink,ad e sotalfvonehiaf alkeh metd, ahd slikline-cafth oretphrin meted paitg of

4@?&?@%’?&5 ﬂg\ﬁé F‘g‘él Aggt'\flgaspl/;gt{ gl%%gﬁgjfng AT

1R6816l 861, Col@ni 6 o the Periodi©Tibls; bhegr raore komiporindsof anieton more

Pl oo of BB TN, oL REn PPIEE AP AR B

doﬁta@hﬂg' cGHdlgoﬁ' suEhAhG: 1B crdfe ;Siodm:dh& altbtk] ddnsent oft dilentianealeand

f eed havi n er gram of crude, fe
dllineparthonelah i merdlsals Posnc agids ﬂﬁat iy d 9@86*88%?‘48? alkali
Rétal?hnd aﬁéﬁhe-gar&l A m@malastofloegaﬁic 2018 irothe tiuke feed, and the

oot oA eopeRE T 1 o o G St BB

erddk? W@Eﬁ%ﬂ?lsfaﬁ QP Haha ey A1 Mélﬁ’ocﬁ?ﬁ 0994rd chalehtenf alkali .

m Xt ur es ereof; and controlling  cont actl ng
wetaldand abirbinessasth metak in metalsalisRf opgasisAcids i dat%mafl by ASTM:

ntent of at most 90% of the N /V/ Fe content
M%ﬁj%(%é?%f;sade feed, and the crude product has a VGO
c ont dite imventiciCalso3BoKidds amashodabpragheing o cride Progugty Gprising:

{508 A 0l L, 5 6L 058 0 e

ASEtM o thad, videTH8 the cille produeing 4 banidmxueadds Weandd.101 MPa,

th d d :
B8 o feRhRASE P BE ol e 3 MGy Eip o ast 0.00002
a0 W6éa ¥ GOEditenp b ekt {Ihgtmm ranﬂ adlesst ondwaf tiay le@béysts comprises

pr oduct, mhereln t.he t is ali
%ﬂe 02500@ Heig s@‘og:bqolm lilgﬁgo al?l%, ope 816gi1§re cgvmﬁ&)ﬁndg oPone
&rm(gg hRtadd f’(@lli go%ngdoofg?éol’éi;ggk Tgbl%/ %rémm@ t?;@zggnmﬂ controlling
aci ds, one
srvtacting qenditipes wah that %@P@Sﬂ graﬁle% Wg%bfﬁ’%mstl%'rﬁ&hﬁnest
ﬂﬁ)& HBthe We’%ﬂfeﬁﬁoi{tﬁ@&%&‘ feed@BeH the Bx‘i‘:‘ld@ Md@ctﬁx%deGO content of

avi n ram of crudefeed a total content

A KA0F e O chmtpobidh rHde fesh MhRTetsey G, ORI pegetermined by
8.
T
conbiThe mgveanmm;mprowdm dmehel diproduciog m@mﬁlle profipetpgomprising:
CoI u Perio
f%%(%\éﬂq}é ‘ E%%rrrgére c -Eﬂ?sl.tseﬁo rp 'i)godu?t theﬁ includes
Be mael pmdﬂ'cahlvl&;em thertrade peincttihe Headd Htlxlmr?d) 28 Yeard 0.101 MPa,

ghgtcfauldg ?eed @En‘iﬁr&‘sﬁfgoéne of ?n%ref a(fka[lrl] n%%altsgl?s of one or more organic acids, one
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catal yst by heating a precursor of the catalyst in the
presence of one or nore sul fur containing conpounds
at a tenperature below 400 C, and controlling
contacting conditions such that the crude product has

3wd ModpgssAnt ent of al kali metal, and al kal i nepcapisatasndzz41
10 netal, in netal salts of organic acids of at npst

90% of the content | kali netal
oxmeas flkaling S&ﬁs of gpe pp e %raritl%a%ff - B s theregfy and

th@crhthefescr mﬁﬁlg, 58 GranY\ bR 8l Tebl) B kol lcoftbnt of hbicali inetabtaad alkaline-
and al kal i ne- earth metal, in netal salts of or

catth mstal, in metekselts pEereanjc acdsisesh 8 Q0PN Erams, pad 3 esf one of the
ﬁﬁgﬁtlé HaifdbRbyP E&ﬁbﬂﬁl% a%u th SHe P LR/ Font CHkEN 6 of

conpri'si ng ntacting a crude feed with
tmeermrilcﬁEabb, et oa Imyose @mmupM@eeoan@@ﬁ%ﬂmbﬁ%MméPf the

IOGPB%'UC B, sorwﬁfmg E&é%’%m %r & at%@ %%#Wg the

databystiyiceting aeprdcmm ofithie ptelystgn ampwseme@ﬁ ong @reaore aulﬁlr

t ot al. N|/V/F ent
oplefhing dompertts BPY feEibeafite Blow 32 and DR i ity
caditiby sich thatshp@add prafitido hasetotal conramt ef aihhahetalt am?r‘alkahne—eartht

Colum 6 .of the Periogdi c.Tabl e or
r¢taly pamegal Sﬁlﬁr'% of atmast %Pﬂfm 'g% R%&ggrl odl nd
alicdih € ear méthlX inlthétsl shl’@tiﬁ@éanicmcﬁ& atihe erlﬂe 6t kvlyesdin content of

precursor nd forni n t %th& t he b
@ﬁeh%aﬂhme w@@r@f fe5pmed by

§S*i‘ﬂd%etﬁ&f‘]§ﬁ31‘9' ng corrpounds at a terrperature bel ow 400
G and controlling .contacting conditions such that

the dhainvepiosalromrovides s methos) oI RFooyFing » CEYe BFpdug; cogpprising:
&v}\)ﬁe rei ggaoc[\{ﬁufg\/fém‘t%ﬁc\gr%rg &ﬂil% toq;rocﬁlB@a fotal gﬁ)dﬁl@tﬁﬂat includes:

Fe content Is as determ ned

" the etidelpodraovherdie the syda praguctds s Hayd sirtae st &5 & B‘Ei’eo 101 MPs,

f

202 b Rl ke g Byl 880, 8 0GB SO M1BBC0. 04002
ghius, and it leashonetyd theanstaly3 6 i hsinabisly: @mbmmgwmpmm%tme or
b B0 S YRSt ol g o mor
ivBals fimin (Daﬁamn 6@f 06 PegjedinT 2186 coinixtyres tezeobtorprodvice A cafalyst
boi | t
ekt g e ey b PRt R et B8 Brebert of one
6k rﬁ%re gulﬁmaomﬁnmg eompounxs af actahpl?rytatesbekmw 409r°8); and @rntrolhng

r vent,l on ,a
it opdoRsarPh el B P e BBl P nebobledt s
@w af 18E NW/M cofitehf dﬂthe @fdedfeéd; ierRRONISY/FASTHitbrvid atsoi&termmed

at least 0.2 grans of 20 WO 2005/ 063924

Wﬁ%ﬁﬂﬁh‘?‘bﬁ%@ﬁl resi due, as deternined by ASTM
Vet hoghe BRRAHon A rbi8esGUMRR DotripBiitidiASvihg)\Fer ghtim 6fdride

of MCR content to C5 asghaltenes content of at I ast
onposifipmragleast OR1 eemseh hydracasons yasbarbeilngdangg disk

| b ith
e s X3 060 At ) (NPl £E6 000 BlofiSlof hirBearbons with 2

puiling rdege cashnlm’uho @etafeerpﬁﬁﬁ]‘iﬁ‘carxdé2a °e rﬂtr%l 01N B pé feast 0.001 grams
SR EbER e e, Sl pyitn Yo o ARESOLCTRO f01
MPa; and greater than 0 grams, but less than (.01 grams of one or more catalysts per gram
of crude prodtxct.

The invention also provides a crude composition having, per gram of composition:
at least 0.01 grams of sulfur, as determined by ASTM Method D4294; at least 0.2 grams of
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t he crude product, wherein the crude product is
condensable at 25 C and 0.101 MPa, the <crude feed a
MCR content of at |east 0.001 grans per gram of crude
feed, and at |east one of the catalysts is obtainable

R¥o 2008063051 Ng a support with one or nore net gPEds2MA42241
10 Columm 6 of the Periodic Table, one or nore

conpounds qf ogne re s f.r
e GRRGI TRy A NS Dl e cog i B o bt usio
ofIRER! dbalenith €S Usphkene@étthtent Of d¥ildagt 1L3) @vhawﬁmMﬁm cdm;ent 15 as
heat1 ng the catal yst recursor in the [ esence, gp
desermimadebysA TN Methes o430 04 oirs oot A e B
nd controlllng contactlng condltlons

AE ﬁ%tI%%gﬁcrude product has a MCR copten

st memon hleo MoRidesigmetgodh olprpd NSRBI REB‘%‘% 8%‘8Pn5mg
ik B AEEER Wik Rhe bemBi il als8 /26 redudde 16T btiaciudes

he 1T nvention a i des a nethod of

thtrwﬂiem:mciawhe:ﬂmehmmmoducwmpmw at 28 fn andy- MR, the
°{“8f g ed 65@%’&??&?% §F§| l%é} tide sg&?ﬁgaﬁ&g gf %ﬁ% afid & least one

ofihe cathlysts iseabtaﬁnaﬂle byt cahiting 8 suppotievithalne er morexsetals fom

o 101 de f

g Lgi:ng L#)Jrgfe or (F? Eg C(?I?%dsc 60 mglfecaxg%talg ﬁgﬁt
c%iunimd@ ofiBé Bbrﬁﬁicﬁrdblt%( mgummhm m@roﬂwc a n&ialwm‘wsm and
a nedl an or | a er |
FotFne i CHAE by SEOE Foe e E PRI i P Pl dbe P bk of b sulfur

cglga%mglfca ﬁgﬁnﬁﬁ gﬂ Mp&mﬂtﬁwmm@maﬂecmnmgeommm n
of the nedi an p e dia r.e

cemditionsisuet tht thesorude ne “éT}Pﬁsr?ﬁ&gf R G
c dtfo@merc?&delf&a HRALBMER Gorbnt GoRdicternived by ABTM bikthble
crude product has a MCR of at nmpst 90% of the MCR of

. D4580c¢r ude feed wherein MCR is as deternined by ASTM

Met hagl, B4 dvﬁHé? DA ?&dﬁé@g’ h 8@8e pro@iiciemprising:

COﬂpOSItIO aVI per gram of conposition

st
conBGihegranws fofd Wikyapelpr et QA P BEIOEA Sata progic g tudes
%@ﬁ%%&ﬁ@ crufl g}"{,ﬁu&fng Sulidrdable A2 sdeta0d mwemtaymc
4, an l east 0.3 grans of resid
RledecdbaviERvontenk dfyt laT OV eroy PEBZEM of Thde feqdcd abjsést one
l.so ihdes a r
§ Uik it Re §pSit 4B afR{ERAI5h W8 nbkin Bre et e from
’m)ei & IﬁOn«'ecbnth)at kﬁafmmmwm@mbﬁapf poes m@heg@ge sig ditgibution
of . sul fur e t
}5‘”(’5‘3% %n‘k oLy gti“bgg%n?}hcie\d%en 214@ thr m ne%%lb }Aasé"ri&S
dvtibaibn P8 errained BRABTH Method Pd285%; andginttoling gentading\D
2005/ 06 PCT/ US2004/ 04224
ERRBER B o 11 FirS¢ R AR L3O i MO of i orude
ﬁe@whafemm@mgummmwmmamao The invention
o B oraon s rotdas BB oSN R ran g WBfbsiton
Ag ?ﬁo‘é{ GheEgaRy oﬁ&?%éd\/&é Jh@éilmafba ASIM Motk E385; oy est).0B

resi due, as deé

erm ned ASTM Vet hqd
grhis oprtms ias d@wmmd.bﬁ@m DRPf gt %ﬁgécﬁﬁ%‘fﬂeg‘d“e
1 efermi ﬁAﬁ@ﬁﬁﬁdgggt@g@7of at least 1.5, ‘and the

conpos |
The mvenuon also prov1des 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 detexrmined by ASTM Method D2896; at least 0.2 grams of residue, as
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a TAN of at nost 0.5, wherein TAN is as determ ned by
ASTM Met hod D664, weight of MCR is as determ ned by
ASTM Met hod D4530, and wei ght of C5 asphaltenes is as
determ ned by ASTM Met hod D2007. 10 In sone

qp@ A8, the invention also provides, in perms2004/042241
natlon with one or nore of the msthods or

corrp03| tions according to the invention, d? f eed
dethantined by AREM Metbed DAHIT; mdthe eempqsition hgs 3 faNpT at most 0.5, as

dgwﬁ}uhéc{ﬁ?ASfﬁﬂQ%ojbggl onally distilled; (b) has
av

I'ng a carbon nunber above 4, and the .
cr ud@hé mwehtivaslsaiprdvisies & cd6 compasiion having er gamnb Auppasition:

o PR gl § g PR OB B0 5100802 s
ob flsidve, ho Geté‘mﬂhed]:yLQﬂTME\dethml DE0O7; agl th@mgnpomtign hiving 3 weight
100 C
ot MR Pt Fa st Sonat ot Moy & affthe i fidil faving
a(h)mlrg k{fl& ,\x/ﬁpcgﬂae ﬂh&mMmm&@mmyWWm@t of
NGB 60 by 351 ighSq PASHE ad Ftlghe ot e BpafintE s
&{eﬁﬂﬁeéﬁfﬂsmmﬁgbgo@; 001 grans of hydr ocar bons

havi ng a boi i ng range 20 di stri bytion bel pw.100..C
0. 101111!@@@&1@@ JORISY RSN D R H‘?B“’hw‘ﬂ“’n“"

5 bt B k0 groéﬂngab&h&&&tab&ﬁdﬁgw\ﬁs hvéAonCerads ke 2aC(@) bas

rams of hydrocarhbons . havjn
robbéen trgaedinbrelnery s disiledonobE Fbiopallysbstiod (1) B Gorpopents

B4R h
g e e € B O 0, oo

dbmi)ﬁﬂsnfd\ﬁa greamaf maqedg(chn@nmﬁemW% APORign of yhich have:

<o g ol bR b QP OERRY SNt Wikainfofe

't&tv@eendt)o P@ and ﬁm@batﬂ)rlﬁir}hﬂ’a’,%a bcolbn@@ng@dlqmb@pop@etvmen 8006;°C and
b, SR SRRl gy ol 6901

‘MP&and @ Dpiling sangt disaaasummmzog PGasd 650 WCoat Q1 10kiMR ) has,

BF e #graahg 00} Bphsat [T bl pdilg 4RE:

d\a/%%m&fn barowia)o;w 0.10k MPags 0@t grmaaefhﬁr@eﬂmgmmg@fboﬂmg
er. gram of cr eas
@@%ﬁﬁﬁ%kﬂ%&fﬁ‘@@n 5@‘? % ?@%%Bfé ﬁé‘él p@@n‘f‘é%rgmﬁo &rgg%rbons
Wﬁ%oxlﬁ%&fﬁéeﬁ?s{ﬁﬁbﬂﬁ%ﬂ bAGAEDIDOSLC on BOOPE 2t 10TvBa, 0.001 grams
alkall netal salts Oor one _or re or

fibyhorebonshavioa e Feling Fae RIoRa bergtiaand °6 g s A 101

]I%’g,aaﬁﬂ@ 08¢ Igfns o1 'hr&?o?ﬁlbﬂ'n@ Savdiles Bslfing rabfe mﬁﬁﬁﬁlfomfbeﬁveaﬁ 400 °C
Fst one 71 NC sa

an organi c acid; and/ %%‘g from 0.3
odrfIPi*Sat0.401 MPaste) kase T/Y akatileastdh] .t kastQds Bfrlgg e from
d
Ba0to S48 8300 5o dh ke LORRPAYIEN e acibas: boD SOHTR.101 MPe;
@ ndunprmas ninkelj tanadive awd irony (1 hes attlpast %@Qﬁ)aaganaﬁrof total Ni/V/Fe

0Ss
Petarery of e RE £ E Aol QAL ENasti o008 i or 090 grams of
ﬁﬁbﬁlﬁp&t@xaﬁ bf ﬁ'ucﬂehﬁad lﬁla)ﬂias htdedst @00 lagrams aBY GOlper gremeo! crude feed;
nbodl n the ntion al o [ QVi
Uwa.ahf&%f B bRt RS pe2thaR of 8t ik cntpfiises prveen
% hyﬁﬁé‘aﬂﬁﬁﬁqmj(bﬂ&% trord dikealil istalrsaltoot,ona ormbﬂe@x[ganfc acids,

de fe th one or nore,catal yst
Greaorth Tstal s oF i o ALre EEIE R0, PLatres thérBof

cont ac
prRe iecse @l

' (0) comprises at least one zinc salt of an organic acid; and/ox (p) comprises at least one

arsenic salt of an organic acid.
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product in which the crude feed and crude product both
have a C3 asphal tenes content and a MCR content, and:
(a) a sumof a crude feed C5 asphaltenes content and

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

@0 tesbasdienes content and a crude product MpBTAG2004/042241
content is S', and contacting conditions are

controlled such that S is at nobst, 99% of,.S;.. and/ or
(b) {hwme a@ﬂ@ﬂ@’ 6 RO A0 A de5, 1 POTPBRiS ‘Sﬂ‘?l}?ﬁf
1Ror¥6f 0 inethddd & Bfnpdsiliéas accofith LR ithdinvédien ciratitefoql thatic t

to a C5 asphal tenes content of the crulg%]agro u tﬁ_is ind
ostainablgdy rymeyRrenaphibg and gpmpgpnds mote yolgtilg thap pa om a crude.

embog mteﬁlboaﬁ%n{spﬁg vietibnlsd Pravidiy] id@6mbinAtion with one or

conbi nation wth one or .15 nore of the methods or

mwrphbt medads arerpesitiesaerordies orfheirrmsion 2mpher eifoptacting a
eCa,. . :

Ryl 5ol SSBAT09RA S s pul Musamivc

pydiccin avhinbiilss crids fesdvandorgieprodupiciod bave p Criasphelienss content and
t eof.. In.s e ' t ' '

MG Ratent S BTR ST S GBC P4 Ch ABLARAE ol heRfhde food MCR
coBleindslS, asumoafpasictprainst Gsaspintieneg comgentiand 2 pmdapiodust MCR
nmet hqad_of contactin 20 crud L &0 .
Bty 55 and Slsplng i ot P P SR ALY BR0R 00N S
AEASE D) ﬂje&dnuﬁéﬁﬂgfceﬁﬁﬁmstamcoﬁw&a sﬁanlecﬂaﬂ eeweightu'ai;? <fa‘<a HltiiﬁRa
contacting zone that s qn.or couplegd to an shore
oPRER af e Py PEost 18 b drmbaliencs Soma pFibe g prodpe 8 2 fange
RIPYRES3.0, drl. @M. nati on with one or nore of the

nmet hods or conpositions accordin ‘fi‘i&Fg the inventi

met h&rsameAmbodimantss the loveshienAlso in compipatien, n%%a%

AOE oPthe MRIHRAS & RpdbiBonsheddi@in@iorbe i entidh, AhEiRczea B6Ured, in
hydr ogen source and controlling contactin

a I3
| widetibe hplragesisewroe iafe) esaqusy(b) Rydregereay (¢4achags; (d) light

}EMQ% . Sal- s tR&Ebfi S I N a range from
-8 % nofﬁgp{e{g%ﬁ%’%ﬂr{gﬁ%#gfﬁ%asequs _hydrogen source
per duiine evehodimants, thedppsntiancisonsenidgs: BEombingtignwithpne or

itle i @bf Sitact;
554 B s AP SEL S et Bt
qudefeasirvaithodne 30 mokrecatalystsdg produes a totsl prodycet thas Inchydes the crude

ARy g G St

dffbore Svilprount of hydrogen uptake that will cause

substant i al ase_ separation. between

ana. S rodics BRI A HER, LSl e o
xﬁeﬂg gt:the @hd@gsoﬁon{mﬁtiowwﬁhgmhé mfvbnti]oa, T1 mg@ed fhatenmprises
1-30.o0r 1- or,mal cubic ter.s of the roge

B Ayeidecesst Chihtes TOFS ARG I S0kt SRS R
RAroféh dhue/ 218 3Srbll ki@ 46mHZed buchhatt (aY a fftid@€ a gaseous
vel ocity of gas and/ar. the hyg,{rooge 3ourc i,s at | e?st
lyﬂrq@m§0uaqctpg?&s°rudf§eq¢'lal,n 2gRnge o800 3 I qubiq pyters of gaseous

M@E@Eouﬁe%ﬁ&lfb?c fabtet FFEniR FecdREA1Red With BXrQeR 8 oSBE ERAysts;
I's controll’'ed during contacting; ék%’ a contact,i ng

(op thp evleatastrateiof nethydrogemngpiake ivtengollesity varying 2 partigl pressure of

b B L R LG ok 4150 B0 ot s

TANaF less thas®iB goup fhethiydrogersuptake isdesstthen anyahosnierf hydrggeneuptake
is i.n0 a ranae fr.0 L0- :

tyfeap ) ook SHG S S he® sBabion B@wedlthe oal kARl e Rl 3Rt
ARInp beftadt;qdpthe belwetal 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; (€) the liquid

<
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the crude feed; (i) the crude product has a H C of
70-130% of a H C of the crude feed; (j) hydrogen
upt ake by the crude feed is at nost 80 and/or in a
range from1l- 80 or 1-50 normal cubic neters of

Ryo'sgpgdenaer cubic neter of crude feed; (k) tpeg/ushosses2241
product has a 10 total N /V/Fe content of at nobst 90%
at nost 500/ or at 0% of the Ni Qnt

howdy sRReREElocE @t gﬂ(ﬁﬂlgfgh@ %‘réa%enﬁaf&aaatx‘fgﬁte‘& FgRst 1847, or

a@ﬁhﬂ&t%th 1off) o Qﬁﬂa%/ésgﬁ‘e 860mhd 26%n6/or the Grydidpéi dotree dydoatrdlled
of the crude f

e emacEne; mammg teé%é%&ap%ﬁ% e 30 v ol i

H;%( akkde] %fth@fg JRERsHiede 1535 Andeiiml02-30 b,
nt o 0-130% or 90 O% of the resi due conts?VJPa ®

aod tota @ressunelef the gas;and/oy thphﬁdregmum isdin aangg frogs1.Ond
%ggﬂpec é’e@taﬁc?’g tgug PRGfenWBke Rlin H‘&ﬁécﬁzg%ﬁat lcoli&tito 2 flow of

o or at nost 10% of

tbommreedm) tliee:ruﬂe poteluéthasia HEQ pf T30 gﬂeﬂﬁﬁ 3%'39 erudefeed; ()

I L 1.
Hydo R StpRe R Cradh G e 5 0 OB il s £300R 1150
mfmaleabic nﬁ&% ofthydsiemnms tuliio teter of dredecfoed; €tthodrudd mﬂuct has a

By S S0 R o B BRSO

ofthedeudecost; (IFihe crge ﬁﬁﬂﬁ(&@hs agnlfur Sormdnt aﬂ'm-am 01180512004 9f the

sl conleasite b o Cakihe GE PpgUat A ¢ KB ko g o o
d0bB 094 AR V60kodlentdf 11 L@ude(fsad {h)@heCirbidieproduatinasta rl?@hleanntent

bVt Bt it e Al

e%%ﬁteﬁttofm 9096 % mdkt 709 bt BOVB0%! atiRsst 4(%%: aomoan 0%
10% of th TAN of the crude feed and/of in

of éh?g@i)’g?ltﬁﬂ‘l@nmﬁhq cguds, focd ) he gradeproduct pasch tefa] qepteg of alkali
fietall Bh né& gﬁ'ﬁl%&ﬁnﬁﬁnetﬁﬂﬁlté (B‘b?ﬁh‘rﬂc%ld@ bB& rysPY024 88 most

I'n éo Inatron wmth one or nore of the nethods. or
Bowpoet mosd hes af the canters of slkelhmelah pahelkaline-eartheta dn et salts -

O%F%Fll Sa?i%ls it g@ Eﬁﬁ% fe@? & &P NoGe bERE cat fe@NRiriRY cSMAcBing, is at

S and con [l ng cont act | ng cond’l tions to o
lesst U6 e(r}athe cmteprodasit h@ragumo@;tm@gén Coofiat mp#i9ftp, at most 50%, or

n..whi I
B 8 il vt or hdrulle ROAROPES & o B Fide oA bE API
@raud701368%aif amyg g\avnﬁ_sOoﬁibmradﬁ feed; aad/onéb)sthe gmdﬁ ppdudibas a

n con t ,of e
%g atfgost %&2’( o 6@&?1. m8§>?32§9c Ont 929% {# a?ﬂl%gt 1%& 8fthe
TANRF theefuda fésdtaad/osialatrage fmncammow 3, (0 Oado 612 or(Q:()S tat0.1.
| east. one co ound ci{g .the.orqganic x Wha Q&tﬁ%neor
conpdhiftiee &8 fuvegtign fiso W@Yl ‘fofn E
186/e R0 MtInkEhAS bfjeon(ﬁhnaﬁs dcB@rling @@&e@:ﬁﬁﬁlﬁhﬂﬂ g nefhotl hi!at comprises
or gani ¢ oxygen_ containing conpounds C

PR s o Wk e QSRS S SHASORFIMRE S tog eopdigons o
R 28R/ R ERARIE oRighh SR Qdmpdinds kb RBith. G ccmten’t of

conpound of the organi c_oxygen containin conpoun
elpaisd organicoxygenspmaennds isfrredugedaich éhay ihe crude prpduciihas & gxysen

&?&Pﬂ&‘a‘rﬁ‘ oSt IR J&fﬁﬁé%ﬁfg& %xgﬁ?ﬁﬁhgﬁhﬂé foed; r(gmt {ALHAB cddpound

eriodl e crude product has a
cfahd enginiobxygemeadailiog mepuu@‘mommswa moetafsalt ef a carboxylic acid;

d f _at
ﬁg%q%aﬁp ; )?S‘?Tni’%“ngngﬁjae i °§$n g o' gancoc%&ugjomdd S comprises an
dkdlickaethiaal of acdbayli¢ adid; a(ﬁ) 4t éasitorﬁ rempdunt] Imétlmpy@em oxygen
cont al n%%'? %glgﬁ%s 815” e Ccr e, (3%19 aﬁnoQaﬁceascld () at

CSntan
organlc
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oxygen conpounds. In sone enbodi nents, the invention

al so provides, in conbination with one or nore of the
nmet hods or conpositions according to the invention, a
nmet hod that conprises 10 contacting a crude feed with

Wir20060638e catal ysts in which: (a) the crudectagtboy/sd2241
contacted with at | east one of the catalysts at a

first tenperature faoll owed by contactin second
leqst pprpQAgrad oLtARIOTEREC PBYEER EIHBID GiapauEin Eomis R & et salt of

H+ h&dl wﬁwséﬂn Eh@ otdl BSmpriseS bneCt M triohils fréve TR 17 of the
|s a east C |l ower than the second COQ‘[ act i, ng
glorgamc

Pmdwel’aéteuﬁéthe(cmdepmu@rhaﬂ%cw?ée Rop-Gaghoxy
n%(p%{lﬂ i a o%gbzyog‘tthel%ﬂfeﬁﬂﬁ"ﬁomémh 11 R0ftaint@bradit t hen

secon rogen uptake condition, and the
cangyupedsin thecrade feddpanid/or<g) ai frastione obaioRyesh cpufaiging cemppunds

e oo AT Or A A ph IR A o o ey RE O L

ok aﬁt:orﬁptemdsf the catalysts at a first tenperature

g (s SHPRGPEDR P Tebiof plsd Bt the F ERRL At et or

n{ofhdcﬁtﬂgehﬁeﬂbcﬁ(‘dr g&ﬁpdstﬁiﬁhf mbmﬁng to shecihvention, a30@h thapeemprises

an e se ontactin al U

CHRAIHBE 8 s o AL PEE CHBPTR G FBHEe) PRt ipd s contated

wWith Af REKR Bndetthé SatAlpytsdt atfied teliietddgre fm¢y|cmcm dt 4 fegond
contacting conditions are also control lﬁahtiufu :i\am

temperairg,gad thecqniagting spaditions ape.cautrolled such g
W&L &bt mrﬁg@rlmw&ftﬂanttﬂt?se%ﬂm&ag@? feBpaetite Gi)elmb crude

first and second cat al yst

Q”tﬁgrﬂl %t Qecond

faeés @m@é@dmﬂiﬂdlymeq #He ﬁnt#ry#mswm t°°? enat a secon

g %;l E%’]&‘dx - wﬁ%raméﬁh@ﬁﬁsb?thﬁv dohditiof Isla€iRast 30
(0] at

as a st 90% of 25 the TAN of the
*Cllawe ﬂﬂaaethh tempmmﬂfahq sepppdamtakn gondition; () the Fﬁlg;é feedis

grll,t%cg ué:'{ntl?gakﬂ Oats \A??xgzsb? %Qﬁﬁlﬁ%ﬁ%gﬁ ’creﬂlg&qﬁlr@foﬁﬁHg@by contacting at a

rern uct has a TAN of at
seooad tedfiRraturé, ant memma@tngtcn@dmmstar@nontmlémléuﬁb ¢ first g)

t f )
BB Rk POBTA e PPt plan Bipostis o
h@dr))géﬂ@s &y gerlerafed ddnngaoontaclmm@t) éddmgmaa 5 geaerated during
c@%% ;i %“é‘sﬂl'il o erg]ggt‘ﬁtg Cl(l)snatrea &ﬁgéﬂw&cﬂ + e cHide feed

nnre (0] € cata StS IS

uysan@ﬂat LAkt oRtionsdf tlargémtrbled hydrd@nf pitie cmnde &ml moautcml twith a

an additional cat St e presence

Fi =R AR e PORSBRE S e slp epR s 06 A b A96hs an

lﬁﬁmfﬂn&f%t mc(uk{i) E%W\dli@@ﬂ lthel @galeﬁﬁeq;r@cﬁmauasa TAN ef tmaat 90% of

range from nor mal cubi net e

o T AN o dhrisiie T PO s TGO g rgond
Polhd'PerulidSrodet, 4HE wheRh thScr@$radict Basid TAN @ at most 90%
Itional catalyst in the presence of a s and, a

df@@s:]fAl‘é of ths injiinl z0ds pPERYD @P@W@@%@W@PA@ na S&?F?ﬁt b
Dot o ongaclif %E}eﬁgg{eﬁgﬁﬁh et Ghirdg 1R d ¢RtoR Q) ithdcrude feed is

c¢on 1 I'so controlled such that a flow of
dhiactgdiwith sn additond] eatadyst sbsequsnt t sonsast itk theyQpe PRBIOFY GGiRlysts;

iP&tF gg@ﬁ{eu ?% fcgﬁag’ 5 léj a ‘ngvga&j o 4 tﬂ@&ﬁ&@fe&gls coutacted with

crude 'S cont acted wt
ah‘l&ﬂaﬁbw\cﬁtaltyﬁl ity tHe prea¢nca of a h;sctrogearspmcasubﬁmuamtdo contact with the

{ ddi t
vaar araye) o bipeyEeainl AN » bl B P20 B0 cubi
rﬁ&&*s "p@xI duBft rietetvf thidé fdelg)hydoiged Brgﬂmrabdldmngstha:tor_\tagm the

C@a@ fpgdl é%&ﬁ@ﬂﬁ%&dﬁﬁi‘é% %?.[tgsf 5 réhaet;i%%{sgﬁce o'%)a gQQ’ A% felst a
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crude feed is contacted with an additional catalyst,
and the contacting conditions are controlled such
that the additional catal yst uptakes at |east a
portion of the generated hydrogen; and/or (0) the

GYeIoRsHeMH | S subsequently contacted w th an per/us2004/042241
addi tional catalyst at 10 a second tenperature, and

ptgggo CLH ag%’lérgtgd ?lgdr}géeﬁ]t o%ta%ﬁﬁ%%dﬁ@tﬁﬁs ardl Sﬁo bhdbntdSuch

Tper a e ast
mmwﬁthgasum ai dmarmnhm isedogtepiodhs Bevs of ﬁhn crade foed and a
onbj nat i

PRt B s TREE S L OPERE VAR Bt

o Q it tehi§Rranae aﬁdaﬂjbsdqgemlycmﬂm sﬂémdnatlnchthlystme a gscondiemperature,

t al yst n t t rt o
R PeBoLRR PR s B gh e Dt B ity RBRP g ead 30
18¥vks A7 b SetbikBtemipbrafufd; '@Ji)‘h@&io@éh gasid geneniedrusing chatacting, the
%%ﬁ%nesn um oxi de, or m Xt ur es there t& B‘S“

dperis p@t@p@uﬁamaésl 0 &é‘tﬂh’ﬁ ad thiy 4%8%??&&19& aeg

%mst t hat has been heat t fcgat edti?&ga?gﬁﬂg%%ﬁ?g
hydepeen; a0d/or(a) thegrude deeshis subseauentlysiontaptey Wik ap petigignal cagalyst a
d &@iﬁd tgt?& re, %lﬁ tﬁ@&cﬁllt%ﬁﬁ?cdn&tﬁhs A8 SitrdNe® suéB Mat the sec;gd

and/ or ast one of the catalysts is in a:
itmpegeiutedg atdeast 180-%0. ed i n t he crude feed In some

enbo qn é gﬂlb&d?ﬁed% Yl%%%% o@hwvg?@ &ﬁ tzon with one or

comnbi ron"w nore o
mmmoﬁmctmaﬂnxls anm;ﬂusMgns apctrdngitmthe imvienion, a m@ﬁ@w edraprises

GBI GuacR0l 58 pAder 3t Uy E Bt )2 ouBlyRiaSupported
: @t@ﬁoﬁﬂtﬂﬂe sifppartt yamprines slulnitlaksilia siliceadtminpstitaniom oxide,

- R Rastsamamider o bl o e kBt Epomppred

20

25

30

‘ cBﬁﬂjsOQicﬁhJ alppert igpeousPle) 1 hethod fthen denprisenaeadditiondrcetalyst -

rretal rom Col yms 5-10 of .the 'odl l.e
e ese HETRATERISH 1 4 SPRAT ahare 41 or RGeS a kifeof
ét@é@ttong o@@ﬁkaﬁfyﬂﬁ&s at idagi0. Dy Qdd/Or @) atdeBnBne of thefcaalysts isina

one_or nore netals from Col ums
@@G’%f’fﬁlﬁgeﬁ@r%ﬂ"‘éﬁ fe¢dpl e, one or nore conpounds of

one Qgp s&ME EmBEiRbs, ilieiivéaaby BES vﬂi@s chdnilﬁ‘naﬂ@ﬁ it iofie or
30 Tabie, or m xtures thereof; c) i ses .one or
more! thermhatods 06 pTTRAISIiRRR acsoniE$ theriavenkh A gusthod fugd pomprises

%tacﬁﬁg é"g'ﬁ&e fEQt?'Ql?LH BRS orthiore Bl ks, 'EPIeﬁst ¥Be 8¢ the EdtAPBtis a

umms 10 o Peri odi ¢ Tabl e , or m xtures

supportedfcatalys oradib thetakcatstist and th@m@wquaﬁael}ﬁmmﬂ#n s
G O DR P B AR ol S ot PRI B o
diahdre coropouniix ofrmesr tloeeregthls o) Columns ¢ ofjthe Rerisidic Table, or
SRR Btysat 0950 per g B Cas R o Bt om 0.0001,06

graine, oindioal CSOCFIF-@mngﬁislﬂf‘rtme or oreahethll éroRaCaladncs-10MafithePeriodic

or nore co ds of one or
B, Re o SOPOHES PLTE S PEre FEBREOT LIRS 1 GBI the Periodi
'rms %}?ﬁg)ﬁﬁl@ tgéeae é HTEEPARE 088 orfsre nigkilfrem Colimne6! 10raf she
5-6 0 e eri o

ic Table; one or nor nds
sy Toflsy @R RE(ATS COTPRNRSHE G 6 1BOYS TRtaly M Sédfo of the

F&Q}ldﬁ: Ta"afe 5 %fx%@ssthérgﬁr &5 bompriibes SRR ThHE MeRRTrod CoRMmas 7-10
metals from Co 5 of ‘the Periodic Table, one or

pishePaindisolablss onﬁ orolme evmpaynds ofone PEmPTeGRRtER fromHCobiess 7-10
b¥fie Periodic Table, or mixtures thereof: (e) has, per gram of catalyst, from 0.0001-0.6
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Periodic Table, or m xtures thereof, (h) has, per gram
of catalyst, at |east 0.0001 grans, from 0.0001-0.6
grans, 0.001-03 grans, 0.005-0.1 grans, or 0.01-0.08
grans of: one or nore netals from Colum 5 of the

G boaslbeaezkabl e, one or nore conpounds of one perRRI0F 042241
10, netals from Colum 5 of the Periodic Table, or

m xtures thereof; (i) conprises, on tal.s,.
stoeasof DLy DY o heS PRTB A Adh Colugyps 70 of federiodic
Iﬁamu ReigoRf coﬁﬂﬁmﬁfs oFBiieEor niBRé ﬁlle&lsfﬁd?ml@@hmw- 10 ofthetPreiodic

Periodi c Tabl'e, or m xtures thereof; Q)%f Fa per gétﬁ
Toble, s anixtuges therqofi{#) comptiees one ef 1ge1s mstalHirem grépgthe
PQn?cQ?TQoflé' ofé oreQm% 01.?1(19 ool metAR EroB] Célﬁﬁnﬁs 5-6 of the

netal s

rom Periodic Table, one or
Peniodic Eahig oumdidures thereef, (&) comprises eneiet et metalyives GolpmgS of

h d : of the
e
Pedodio Talde, bahilixyresthereof; (injdias, peogrpauef dataliyst, af feast %@Oﬂﬂnﬂﬂiﬂs

o Sl °°'¢661(&2 s O S oG of s

hbr® RRthtsGrden CoREB 0o tlQ: 1&6111&1@ Tablgy aewr nioreowvenporndsmf ene or more

NN TR R AT TR A

Rdre hﬁ%]s%’nh Cdiugin G the P@ifodiliﬂ'Déb!dJ’ @ ok hfbfeecminpo(mr.)s of one or more
conpri ses vanadi umIP one or . nore co
g

B oA § L PESoAH Aol b TSRS G, pes g of
c? 0 fro . 6%)01%1%%@ @s000f0. 1ix615€0.00810. ngr&ﬁ:u roem-o be gaafs of

COﬁpTISGS co one or npre COﬁpOUﬂ s of

apo brmore matalpigem frobemn f of be Periqdiy Teblin s SduoTr EPPRREAYA] one

s AR ol YT ey B

ape areoremds fromrfraduen 50 of the Betipdic 'Eﬂb}; PRS) SF5RAST EFRPQYRs of one
c? more Om&e@%@lﬁ%m%%c PLb18oX Ikt GiSs thefdBE: ?Qﬁas per

rses ngst en one or nDre conpounds of
gram ggmystmnmm ﬁﬁ@.ﬂr 86 gtamsroe §001-03rarhsef; onsegr mprameigls from

(?@t al ¥€ ﬂ%%% ggnrgdg)c ”Pa%}e glae:’or%ﬁggorgéouﬂ&%}g%& Spmm%riﬁetﬁg from

compoutnds, or m xture er eof
Celnmpti il 6 efthe Reriaalic Tables ormixaires thereof; (Do) @mngeso»anqdupa, one or

Peri odi ¢ and one .or [ oI

BT e HEPRE Ohleeaany @ s Bifeo e canl B oo
doffpoaads eihick4), dfemﬁimds mhdrémé; @)iompmsfs mbal*fa oné gr there gerhpounds of
5; conpri ses ne o ements _from

Sball R PO LR EoS S oo G Bty 05 pn A e g po Rl &P
xﬁslymh@m,ed)reﬁﬁm&@s ther&uh) (QPhdsper Eanéf chﬁbrs’?&bnxﬂdﬁ)&i O3 plams or

or mxtures thereof; (v) has, m of catal st
P 08580 aam Do lybdsAi P rendgs mellPReRa LS e andss § pintures

tﬁ&lem éo'in ks &H&te’ﬁ?éﬂe‘lﬂ inforel @pRunddtE hﬁil’gstBiQ o€ m1xtures thereof,

rrpounds of one or nore elenents from Colum 15 27

m@ams g@@ﬁﬁ@ﬁﬁb@?ﬁ%ﬂd&ii%ﬁgﬂi of: Himgsta Ope P} HEFelungsten
?@oﬁndsocgr n%cgﬁ E%nsés%e BYaSHe RIS froR TR 6 of the
conpoun hosp

rus, or m xtures thereof;
Ee@odiaé‘stbhtandmm or@nole petatsfrant Caluping Of theiPsriodie Tabje.avhessin the

Iga{?H ﬁ {)@?&%r am 18}]}’1)1%@? gfh%tqoll&ﬁs mg‘r?lg“g‘r° toog ,ﬁﬁ)%h?nses

orR\oe Rior¢leradgofram @ohmmsl 5 ofmha:hmbdm a'hblomnmot mommnmﬂund’a of

nore of the t ho ccord
PR Ae O gt P gt TaP eyt b ifbelfbrdatto) s,
ﬁ&'ﬁlﬁrﬂbﬂlﬁw@sﬁ GO R0, OOOM-K)TDG%E@mwf Gﬁ&roennﬁa%memmﬁtﬁm Colunn 15

support/ et
of e? Periodic Table one or more compounds of one or more elements from Column 15
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m xture, wherein the support conprises theta al um na,
and heat treating the theta alum na support/netal

m xture at a tenperature of at |east 400 C, and

further conprising: (a) conbining the support/netal
Woddesssaddst h water to forma paste, and extr peipngdohes2241
paste; 10 (b) obtaining theta alum na by heat treating
alum na_at a tenperature of at | east 800 C, and/or

of tip Petiadi Pk, RGmbRkeE SRl 1) PHosPROBISE oA A5 Frs EAPRRounds of

phsgréﬁ&hé Gpmﬁltﬁes tBEI‘BHf B8 %has htinddOONighis (TAlphh blin@REped bram of

he net hods ’or conpositions according to the

catnkystnmd@n dasattlenstio.6 iseamscsb thsta aleraina peyraraR of FARIES cr ude
f eedp)
ee m é]tlg F?lgg‘%‘&re%‘g%g g}%@l&l@ln ?rov'ld%s ViR o SibinkonB@ttone or

si ze t one of the cat alfysts
nivas of theinethodsan icamperitions accambmno thyf inwgntion.psmether of foping a

I 90 . A l.
C; SRS tclg;mggﬁh%&tnél}lmﬁas ggd’é% o%: ol‘ Enngée:mg@g tdAfcnﬁ a 81#%portfmetal
raRfiredwhetin thesupporbcgeprisethetd @hmﬂﬁh, nd 11630&@#08 the theppalggina

saiporBeA Rl S RPTPRof Ao B SR ofbing 10

cBinB; e Shipbdit/Metdbmikiure S\Eth/k/af te@tto ﬂﬁm/h,f pasté, mﬂexumﬁmghc pasts;
ore di anete surface area, o eas

(Bhoteaaog s “bipifaohfieat oo a8 Epitiie Reriperani phardestigOc:

aﬁ%gEc gj] thel;gﬁly@iz/g at |east 200 n2/g, or at

| eas and/ or al vol u of all. of
o Bt cgiodientsoe sayetiida Ao grotes, B.sembiaion g or
rﬂ&re b?ﬁi@ eflods &'E@fnﬂosﬂéns%cdnﬁﬁéfo tHe ﬁxv@rﬂﬁhga mbﬂo@ fhaecomprises

di ment s, he i nvention also pr oVl

ceatn@inmm egrlopithome o6 mors RSIAYSH mt‘médh@F o sizg dlisribution of at
19&{%%%%%9%@9& Y- g@a ddanlpdRe ché}i{&&t df‘&f‘leasi‘ sm hOgast bR, at

rses cont e or nopre

ti a crude fee
- TabHOrA otleesd 200 oatdeasi 2 Dubiat 211360 st 30y at most 00 4, or
) 1&9?%1313 %81% 9’6' 14810300 %hb iRC90-Fi0l A SR0BIsH A, 10560 A2FHOMSB0 A; or . -

coni Urh” oxi magnesium oxi de, or m xtures

: &Ohmﬂehf(b) aaheditéﬁ%zﬁ' tlhe tpe} nyrher epayes have 2 permediametal ithin 45 A,

%tn ggg 6&%6 ‘Ig%b%g Yé)ter a subfake %%@? Blgiea&%mé at least

uwnna
@na’mg, af lesst Wbm%/g, aleabtda0m @, & lepsulfid mig, at lehss 4200 mggor at least

ST S R o s B R o

dﬁ?/gn‘ambaswsuﬁé'g,eﬂfat le4ftD. @S/t  nost 0. 1 grans of

al pha al um gr.am of .support

e nbojp o@ﬁ@enﬁ%m\f%ﬁo gbprgpgvr Jalec 11 fnﬁtlon with one or
G ﬂl@ﬂﬂeﬁfédy\bﬂ JonPositions actmdifg e th hﬁcﬂt&ﬁlhmﬂlﬂthod that comprises
conp05|t|ons accordlng to the i on,

Q,oataaﬂﬂsgsﬂtcr@ frdeed wihgmerts snoge BEPea FRI o e e

s%[hnﬁﬂ% §1h@é2 3{1RL8lunfha, Atanlv@PSHdD erc/bmt{nbémﬂ@ Mnsm
28 WO 2005/ 063934 PCT/ US2004/ 042241 gf)port delta

m@p@mm@mmhqrgqfr@dm aeality; |(le)rﬁ0ﬁlanse&rsamfnﬁ
fidhih; O[ﬁ)thag A%r & ﬁﬁio?@at 19ds§6 5 gBHfs'o@ Barfnh Blufhir¥e ) His, per

pore |aneter (0] conprlses one or
granef suppory|ag lehst @m gmmumat @‘:a@ifo 3 m.rems’ef thefd jaluiagy) (8) compaises

S5 G R M QORE T B o) 3 O BT st
hes . I@amgcrfatphS ahnhumapealg;m of sappdrieast O. 001 gr ams of.

one qQr nore omO 6 _of, the Perj

Pab1 d SRR Ll APSTREIL ARy Prpfiess P capiriand) it one or
ﬁlél@@f%'ﬂiﬂﬂﬂ)d@oﬂfonﬁﬁ@luﬁ’ﬁﬁ dcosliding to the invention, a vanadium catalyst that:

(a) has a pore size distribution with a median pore diameter of at least 60 A; (b) comprises
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Tabl e, or m xtures thereof. In sonme enbodi nents, the

invention also provides, in conbination with one or

nore of the methods or conpositions according to the

i nvention, a crude product that has: 10 (a) a TAN

Woitssessmst 0.1, from0.001 to 0.5, from 0. @tTh@2004/842241

or from0.05 to 0.1; (b) at nost 0.000009 grams of the

al kali metal, and al kal i ne earth netal tS.
2 Sppat, dherfUpPorbeanepsising thed alyming, @EG‘%F@’%?‘B‘&‘B&? tha'ias Pl’re Size
dlﬁﬁl‘g;. oA \H&Q.O,é? e L PERe Bhmblef M ot a0 &r(aﬂmﬁfpn@afs lofle or more

or

greater than gr ans

|
mbtariron: Oclon i hedierinic | 881807 AEMBTe GoRBOIE DL YA 95t
mgrﬁl%ﬁog {lﬂg% ot BB Ldic ¥ 2olk, rbr %E‘Eﬁre@ pRAE: %ﬂ/bﬁ (&) hhs per gram

So provides, In nmbi nati on wth gne_or
oﬁ catatyat, af ledsh 8.0 pramd of: one wnpt@sm etalpfiem Lalusng H‘gthﬁ Beriqdlic

T4 %’,Z}Q%{)%g?{e ggxggﬁ? ! dgrgf onhe O?Hﬁ?el rhet%glil%h: olﬁﬁhts%f fHe reRBdier

€ or. nore |ne earth net al
Tﬂﬂébﬁnﬂfwﬁm&e&bfrmre organi ¢ acids, or mxtures

thereof in ch at Ie
§°‘?‘§°’P‘%‘#’H"ﬁﬂf (ﬁ") %381?’ p8€a33| umn an %’r"n‘(’t‘?ﬁ

mo?et of tiRAB&thed3 T eaﬁmpdmoah k@brdng -t@ a-retmvamo:a lagide product that has:
nesi um or I Cl |

(8) ﬁa' from agqngg lﬁﬂltf) h%c {ﬁngz gie@é]lﬁﬂ ds*i&o 1; (b)at

mSRe00ehod HemEBE 1!5@ d&a]i)fneﬁ@ m@ﬂkﬂmmm dh mgtal @11’6 héorgamc

hod t h
it Gt OESTAe BFodGh () Bkaman JUP0% gy SEREL/Fs M faf ot Efiae
GRAUE/d: (B lardalis wid , Git168 ti@D1GHams, beatTedshak of the

urther conprising: (a) conblnlng t he crude product
cmmaermpimdetmaducts the sane or different fromthe

crud sf dﬁxﬁﬁ ifle RivERdn 214b pRIRs,fif Combihaivmpatt dne®r
(b) co |n| ng the crude produc Wit h a crude that i tal
iroineofshenmethodsdir icprapesitions ﬂ?@?ﬁ"ﬁ%ﬂ@ ﬂéerlxl}u@uf’%é’&e PompPEs kel metal
$ rsa??) Sof! r{lcﬁ? l Eu'g acilid, o faﬁ&hﬁé-&drﬁﬁnetﬁl%ﬂts of one or more -

ona |ng cru uct; and/or

: ofgaamtacﬂm,a:t nwg:uneh ﬁlcmpmewtpm Het lepstope ofifbe WF’@]S is lithium, .

stilla Ie'éfi‘ﬁ‘ﬁnﬁﬁftéﬁ‘ﬂa sium or
s‘f’ch‘érfl ?rrp8£ﬁssé g eas s‘ﬁ le%?g?‘ﬁ&ﬂgl sti eat e fracti on%& 30
chleiugone enbodi nent s the i nvention al so provides, in

R T BBl TN o

ifnvention, a sup orte
nforé af 116 netho G frasinpbsitiorslaedordifgio thamvamoh,eeameth

I f th I

A MR I
a(c}?ﬂde%ﬁiu@tt tlﬁ‘(?nge;thoﬁ flrtlgk aompridinga (4) gambmxgrmm@@m@mamth a
OoT suppor as a por e I DU

o e 0 ARG
ag%{ @:‘ﬂ{cﬁﬂ%ﬂé the‘lfrlfltﬁtpﬁbcﬁﬁﬁﬁltﬂﬁ Grudé gj(aﬂ%s thezama opdlfferent

ume 0 e es o e pore size distri
feorm the gude fegd o Eqw/a@lqgﬂ sgxgabﬂegggtre@nqnt@ffg}stﬁ:s (%}1%( cg\gga g the
c?lﬂzge p?&cﬁnc? h&Fordh) fdctibfAmb 1Rt/ pgod%t iftfo dne 8 inoRUidtillag;

conprises one or nore netals from Col ums,_ 7-

ebtorRemdquedueTgthisasposatipndhel frot lesstrss @hthe distillgls %‘at‘a‘}‘m
more.netals fr Sonl#lth B

or g B R pnor tadtio 1R, EbiAitafon it Sue o
Sk af the nettiodSCod eompoSitiads etctm‘dlﬁg ta thel invention, @supppredsatalyst

nor e .conpoun of

GORpoBtion n@lati &a‘} %ssoert aﬁg)rgj%agxg %trfgatstaé 5 glrafng T fRla W nina Pér 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

29



10

15

thereof; (i) has, per gramof catalyst, from
0.0001-0.6 grans or fromO0.001-0.3 grans of: one or
nore Columm 5 netals, one or nore Colum 5 netal
conmpounds, or mxtures thereof; 0) conprises one or

WS foffkbaalys from Colum 6 of the Periodic Talpcgussunsiosrzs
or 10 nore conpounds of one or nore netals from Col umm

otneipet 305 At sy i oFbr Pkt B G5t ok ARk blot o e
o} 58’7% Or 49es0.7 cﬂ*l@f@ b o surfiee aek ofNiieasCiEl mﬁg ofatieastdem 2/g;

) IS O e Aaon 100 Bie poliodh THE She ormo
(2) bemmiEs 01'(317}' mm@ﬂiﬁbé@m/ﬁ?i ghineSeriedie da rrp & o gare
co(é{ﬂo\ﬂxg% HéQ)r Dbre Mt &a Colieisgofo of e Pdﬁ@ﬂi& ITableSor mixtures

one or nore conpounds of i; % uﬂggl
thmeuﬂ; (lt)@smpﬁses lone erahore fre)aleBem Cobud } g&gg gipdicfable, pne or
mg”l%r ep:l%g g fm&rgﬂlgﬁisqum ebhutfins dt8sSPerfoliR MBIk, or rhigjures

one or nore conpounds of cobal or

thisdent; () hss, pér@tmbfcmxbinfmn( PYOOLC s o8 framSAL-0-b s of:
nore Cco un nli cke
O G PR § ey f ot a5 Al coiBaeas o iR
tHeRBBIGH a&mﬁﬁsmﬁm mtalsrﬁnm ColminHfeofithe Pasigdicable, one or
nga”@gghmag“ RS S0t Bt Bl B B0l R, o mixtures
tHERSE; (1) Has, pRE graBSHf ctalyst, ﬁﬁm@toomm @axﬁs o:(ﬂu;m A481- og@ams of:

gram of conposition, at | eas
ongyerTeRTa CSRR QElsaons Of MORy o 15’&?53 PP ‘?‘ds or mixtures
tRELARE Romprides m(()i&gg ofie &tméte tochpdvinds ofnanhdiarns orGnigtdes
st

grams,” at | ea

aeofhd SomPRRSREIo bR B 1 e PO SrpOB e, o ixtures
HREdERES 02@9159 tffigtenZdhe oFndke Qmidindfo nugiteh, af mixtass thereof;

ydr ocarbons wt a bOl|In range 25
. (@icompfibes plonlt, b RN SIEDCTIATR] B Bpctges Bareppan & T

20

25

30

gﬁnﬁnﬁg nicﬁaséine%r g—%@f %ﬁﬁﬁds%mcﬂélsbﬁnﬂhﬁ-és(lﬂﬁébmer gr am

osition; per gram, of con‘pgsu tion,

T easin GeibogiumS, F Ha’lﬂnt!(@aﬂéﬂ‘) OIS R ARBOBPAGTOpIZ) S or
DLl DéradPcodfposition that:
- TROTY 2\ eﬁmﬂéﬁgé gﬁ)\%% i um p ﬁjtt}lgﬁqgigﬁgonpo& ti (']L):)r?Sl Th

(8tae 2 FDOGk atremosis], athest Divamedsbh mrgbmsﬂ&vh & dhas,ipRr fram bt

nmbi, nat u
SORBALE: PR o Ol B
HeeERR 95 PC and 260°C atuonon DMRes atdleast 00 hgraws.ahleast P03 grampglor at

at | ast on cat ing8 °
lepstQ- 1 gt Sﬁh\%{’?‘ﬁ“ Wﬂ’ﬁa & ‘:111%%& gé g?%%\g?oer 0 ecd 26@ € and 320
40681101 86Pafundadt 1aBL 008 QRand, ofduydrocarbons veith arlzmlg@ rﬂﬂ&?m

%&aéé%eﬁefaé%’észlq“&aé‘@ 36 "C A0 P Gl1PS AP o Bl o

ﬁét t@% Bf Qmposiies (d)lhak |”p&r Qﬁme)f somposmon, at least 0.001
Istribution having a 30 WO 20

ms I3 brest/Ooi erams offquabmgp% %ﬁﬂ.ﬁ At most gOO%ﬂg grams g of total
Sl veh BB EEmRPESmHsARR! e ; () has a surface
ar ea at

nk/g, at | east 120 ﬁt
I eastln 2@fe cmb@mqnjg, tl@gﬁmnpg@gs%prgw%m com ér%ao? Wét one or
%gﬁhﬁiﬁegl}( s f’&ﬁnﬁ)sfﬁ%@ﬁ:corﬁhl 't&ﬁle iVehfiddn Shid8tdtAposition that

Zl'rconlt um oxi nesi um oxi de
melﬁﬂestoae oamd:‘mtatmmt andasleady en@erthe Qféa}’sé&a APPRSREOTE Be or
rrEt a rom5_Col.um Talofi
TR e R o b Pl 1AO%, BRSO, s
ﬁﬁt@m 9@12@ A9 0010 Rerioadod; mmaea medianpenediagaster of at least 90

hv?nrﬂ? glfeater than 86%%% ’Ithg ?c?tal%rl]lre}xbgrro pores mnEE 31)1% size distribution having a

30



10

15

20

25

30

fromColum 5 of the Periodic Table, one or nore
conpounds of one or nore netals from Colum 5 of the
Periodic Table, or m xtures thereof; (g) has, per gram
of catalyst, at l|least 0.0001 granms of. one or nore

®ab eowFregsolet al s, one or nore Colum 5 netal eeIUS20NE/842241
10 or m xtures thereof; (h) conprises one or nore

netals fram, of , the_Periadic abl e, one or

PR GRS B1 D bAeSTR Anh B TRt forp Pifeles; (Bhifes 8 syface
atdARf BAEdsp Hh0om?/d abletst 100 nitigXérit RastLRe rdfg; (df cdmirdses a peport;
gram of catal yst at |east 0,000l grans of: ’ﬁ%&? or . 4
aht e SERROLHFAMPTIFRS ARImina, Sihige, Silichrpl- s HEAITEOXiisy Zfconium oxide,

BRide, Qbolith, shbERined B&Eof: (d) LomBRRPOASR IR Mrefls from
nmore metals from Col utm 10 of the Periodic Tabl e, one

Goturmas o1 016 teoPysiodiedipbles onsrns more $RRROUALS; o4 108° $7TBpRE CtAlH P
%.%.tﬂ%soimofp 6 Pk 'ﬂ@@, &r HdreUTER) ¢ &%ne ofMidfedhetals

nprises one or nore elenents ttom Col um 15 of
frameColamn Sdif theRepibdic Tableecongior moreccoppaivasis 9f eneodr mpte megpls from

i F oF T Rl AL O iyt ot (1 nRE bt of it ot oot

000 ingmpeiffdne oemboredCotemt § neetals, bae ¢nman CobmmEpetab@nipwunds,

nbi i f eat u f th [ A6y
oF FRPEHEER DRTeop SRrpreene of Bt pads BB MRS ek prife
Tablel i or MeeHédnsoundsyofione oombre nethlyfrorth Cobminié efthé Perindic

f. the ot her. enbodi ments. furt nmbodi rent
U R AON e S R ST e Bl
A6 Cofii CRBtal £&He ok BRee DluMh §.metdl chibpdunds, lve mixtures thereof; ()

enbodi nents, additional feature . ke ed to the
| COPPHPSS{ORE oRheRs RSl e ol Hhef ¢F§%ﬁ°ﬁ!° @Rﬁ’eﬁ‘e ot fmore
- doERGdE bF 6NN dPmol e ARAMIMNESuAM M 810F 8@ Pericdic Thisle,Wf afiftides

invention will become apparent to thgse skilled in th

thereof; agdfas (Piremparene opnoreclenteals og) ﬂg@lﬂ%héﬁg’d Pen‘_)&w Table,

%@%anb&tdo&%o d o B br'nEd: S EIBRERs HOm 01 AGOREPEHAICTable;
raw ngs 1n which: FIG 1 1s a schematic of an

- emisdfertherecff a contacting system FIGS. 2A and 2B are

schenpki Elaelelal bétEm ivBito
i ncl %e \?\i)é?.%bgm ac%’ Eﬁmzr%rgebfg @%}h@\%&zoosf%&g%’gﬂgﬁ A may

RCOmbiBRA Oith Gppaesifrors ber eraiedimuhtsa the iaventine nEeriesample,
COBRLHIRTLS oAb BRGNS SEFod Bind DA 568
afnirodberembodifnentssepar at i on zone in conbination with a

oD e SHL oo AEHRES ol Mo
emmadésbrigeddysiem FIG 6 is a schenatic of an
enbo qlll %.F;’Elgr grrflbo%in(l:gx?;? Iagtﬁttic!mgf fe:%xjt]:uegl m%? P)g g&‘c}eh Wihé g}:r;e%iﬁca
embodiments described herein.
BRIEF DESCRIPTION OF THE DRAWINGS

Advantages of the present invention will become apparent to those skilled in the art
with the benefit of the following detailed description and upon reference to the
accompanying drawings in which:

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

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

include two contacting zones.
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contacting system and a blending zone. FIG 7 is a
tabul ati on of representative properties of crude feed
and crude product 10 for an enbodi ment of contacting
the crude feed with three catalysts. FIG 8 is a

avo\pdoseaab24r epresent ati on of wei ght ed aver age pegflis2004/042241
tenperature versus length of run for an enbodi nent of

CONACE! N0aldh S UARL AR Wnbluifis B coiicing AbiRbny Was

FI G on of representative properti.es of
incladeibrek eentacing zaesde product for an enbodi ment of

contagting the crude feed.w .
To. R0 Bscheeei i S e it B 4B B conb et it
cofactigidstelced and crude product for an enbodi ment of

contacting the crugde feed.w th.t at al -F

| i FIGg) SAsGhemang H9 & er@iﬂcsj‘aae"? agabiEndifi And i ‘E”r“%bd‘gag‘:’?ls’ wht 2
cduPlctiffRedinment s of contacting crude feeds with four
differént catalyst. systens. F

G 12 i hi.cal
r epridSefisa schamagic opan, gpbpdimgent 8*%8‘@“ I Sﬂgf g%algﬁlgz?qfha

c:ﬁ:&aﬂﬁn %Q‘te ' of contacting crude feeds

Wt % urhgﬁﬁ?%?gl yst systens gF C? 3.s 4
gr apfiGe s artalpationnf Tpresentgive RERPEFIEE) P%‘@'_k%‘# aﬁf@s‘é&ng@ product
5o it A8 RRER o E4,Ratfing fld Bkt 2 it iRiEbosliigaat s _of

contac e teeds

I'ng cru wth four different catalyst
systE@s 8 is agraphichlirepresentafion of weighted ayregedid IAMRSFRAIYP Versus
residue Lontent fakid L@ e PRI BAE Gdfore @italysts.

h&?ﬁ&ﬁ“’ﬁ‘r@?&ﬁ%ﬁ%ﬁéﬁ?’gn tlglrlhe or enﬁ%i nents of o
cont FIGL b iy tebulationfof expseseiativaiprdpettiss of etpder fapdand crude product

cat al yst. systens. .Fl [ Nelg
f?éﬂ?@ﬁ%‘!’r?’ﬁ%i‘%ﬁ"%ﬁ% gcééie E&R%fl&gt?"gw tg St crude

pr odBIigE, $0 is\eaotherstatnilatiohiofirepfesentaivi pdipexsios of eypde feed and crude
contacting,the cruyde feed wth,f [ {fe cat al yst
ot dtan pedimeg o SSna o i e P il b

OXY OBIKSG. G © i afbulation of endefted andridphiroBBtsfer ashvdinpnts off
crude prodycts veprsus. fun ti for enbodi nents of
C%?ﬂ“&&ﬂ“ﬁﬁye&‘ﬁ%‘ﬂ’éhﬁ’g’é ereW‘ia#ﬁ%bi?'P fferent catalyst
systerp12id %mﬂﬂcal fepReséridtioh af Paalue bf treds Erodutsatersne run time
properties Q

de’ f d cyud ducts f
£ ombetiensne of Bttetng 8% eI DT RROET o R R | ot

SytStFﬁ"ﬁlmaé L SHrdat fBresittion oF n@ 9 &kdE e iptake birotudb dedsimersus
cata

st and” a vanadi um cat alfyst, W th a catal yst
rgyt@ne%/nr smbagimewnef WBBIINE e@m@/fe‘erzgfi?fmtﬁﬁéfyst systems.
| nel RS 18 ié’?@é‘%i&ﬁ}eg&%@;lm oRRAide BaHeHD R PressY anwetbhtm
an t

cat al yst, lass beads. FIG 18 is a ,
pebnthges ofmmudsfprostusts wemsusaryn gime for rpborlimsaisaf qortaqiigg crude feeds

uc r igents of contacting crude feeds
iy R

one or ‘'ysts at various liquid hourly 5
spacEIGdbdca graptscal Fp@sert@ionof ghangdin AR gsavityfof crude products

pr oper ties. of .crude, f ' r §ifrent catalyst
BRBEaR hie SRRt e Y A Rl dfbrontcataly
s¢fgthact i ng tenperatures.
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

32



10

15

20

25

30

Wiile the invention is susceptible to various

nodi fi cations and alternative fornms, specific

enbodi ments thereof are shown by way of exanple in the
drawi ngs. The 10 drawi ngs may not be to scale. It
WNwrbsiodaszsunder st ood that the draw ngs and deicaiusemd/o42241
description thereto are not i nt ended to limt the

tl{aﬂég t%g? t _’ugnche arti al;{b‘i orm d| s %%g\yst,&lﬁmﬁlnglass

bEgadi fi cations, eqw vaI ents and aI ter nat ives falling

hs B 32%%5‘%%{1%%@3%@8&"850&%%%3%% retig e
ehBotRERS bEDIntR b PEridRRAGTEHe Br nddte dabiysts @ﬁlﬁdxﬁ liguidheurly

described herein in nore detail. Terns used herein
space velegitiefed as foll ows. "ASTM' refers to Anerican

St an S
RS o Tepbbaalld it f dnad 90 it sl g

embod;mm efl cct:@amwudeiemt 310 com:;a &emmmﬁyg%

perc 'E;&e@g;[ SlisGh RRerRAtHAS:
f eed%%etlﬁg Cr %e pr rl’z?f{rqe as et er m ned by AST‘I:\’/Irms’
spdeifivchHodRiehis tRaredf] arfgshnwn by way of exampls iprike drawingth cThe

CETRC NI e

d@§cﬁ§ﬁw theretteidé naigehded fo 1t tlmsn*mhbmtmehe mg'ortmdlsclosed,

as | t enes t hat e i psol ubl.e nt ane.. .
bRCERY bEMED Tt 1 I e R e FoRERASBfialebi o atematives

f@ﬁﬂ@%thm% SRR axd EGvbHebL the presedt Bivention ad ﬂeﬁmﬂ byrthreappended

nmetals of Colum X of the Periodic Table and/ or one

cMpr e conpounds of one or nore metals of Col um X of

.ﬁﬁ@Aﬁmes@mﬁﬁ)g, in vvhi ch X corresponds to a
colunn nu or exanp ﬂ%]%é{é Ee Peri od| 0
b Cortin oER e of hegpTios et clesrioed herpia o dstaily Jerms

dt’yyglﬁaﬁ%ﬁheﬁafsmmvgol um 6 of the Periodic Table

or one or nore conpounds of one or mpr.e netal s

from ‘E8TMFmefers to AmerganrSitandard Testing,and Matesaly, X

. el emeppf %)gr | %ﬁgﬁ{ﬁo %@I PRAGitPE 1851<¢ @B PR NI gRivitidl dgm X

of the and/ or one or ‘nore conpounds
deferrpined by ABGMEMethedBE822.0f Col umm X of 33 WO

2005/, 36831%4&13?;{0%@&9%%4 Hedic chfb6n nEgrE; gg%f&rﬁt&ﬁe f4ell and

whi ch A colum nu rexanpl e,
tﬂé%erflﬂb)prodluctmlaes Baenmintiddby TSI Mdthod 8529%pl e, " Col um 15

S S rande HRb B e Qludl Bl L BHE Bloduct; &fdfBr the crude

madiooate dsdepdrmined by m’m Meﬂmldé)ﬁéﬂ? snlﬁssmﬂmﬁ@ismmntl@e@f
(e CBLL nd0 o ll FARE gy s pns
céﬁt@hﬁg ay\@_tl_éigl}ined%f A@m?mmﬂf cmolfn.a met ?I fr ?m t he oy

eri odl C apl e | 0 an el enen I .04l
Tabl eColppngg P@H(fof%fs SRR H&P%F‘“&iﬁ‘ of @%?ﬂhf PF@“&E’F’H%&“
T8le B8iof ot rork SorFtuidd GtloRe oPiofelifetals of Column X of the Periodic

Table, in which X corresponds to a column number (for example, 1-12) of the Periodic

Table. For example, “Column 6 metal(s)” refers to one or more metals from Column 6 of
the Periodic Table and/or one or more compounds of one or more metals from Column 6
of the Periodic Table.

“Column X element(s)” refers to one or more elements of Column X of the

Periodic Table, and/or one or more compounds of one or more elements of Column X of
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wei ght of nmetal or the weight of elenment. For exanple,
if 0.1 grans of MoO3 is used per gram of catalyst,
the cal cul ated wei ght of the nol ybdenum netal in the
catalyst is 0.067 10 grans per gram of catalyst.

WeptloSo24" €f ers to the wei ght of a conponentpgriisdess/oszzel
substrate (for exanple, a crude feed, a total
product

jug or .a crude produgt) expressed as. wei gh
U Paedi s, mabighek BT G OO PSRRI ERRapl 13-18)of
HPleitic Pibld, NEorRARHIE AR Iumn/ Y ulthent(8f@efersito oo ifiorp €lements
mllion by weight. "Crude feed/total produgt xture"
from{Golunn B efibe _ﬂm&dm'ﬁab!ﬂr?&fﬂ%e?ﬁf&é%e fémp 1’&‘? orggre
oD BRIARAS 1 5BF he Periddichanld. AL & refers (o
ydrocarbons wth a boiling range distribution between
204 In@hq stope FfjthisapplBagongweigbiefmeial from the Pepiedic Table, weight
i stilla ' ' Yet@ iodi
ok Sitpob B LRAERIm i AoE rRLE it B n AL MU BE Perodic
Talslel/op weight 66 conmpotuad ofiznt elementizomitiedRetiodic Table is¢alquiatasas the

of r.ocar bon. t.er ogt e [ '

R L e s et L R
ghint 6fR@RIVst, tectalodRftd Weikht sfthé molybdmtrenetpbisitke catalysbigdi(67
refers to nitrogen conpounds that have a pKa of |ess
gramspengramgl e#lYsl « r ogen ("bn") is as determ ned by

ASTMM\iidr@Orefo25RGhe whiykiiof @ ebmpaitida a sulsdretedfor example, a crude
hydr ogen, and/ or a conpound and/or c ounds that. 2
SOl oAt e PRIon ST ENIE e AR T ST ppentage
b?&é oh teQota] WMbRISGFMEBARR. HWipHeMResNd(pats bér nilliondyweight.
eed drogen source may jnclude,. but is nf%tejzizth
e catalyst

. Ah ,
i mi {Cmde gﬁedftqwdaﬂe%lafr@iacﬁlse’ (elsFs e fheppipcure (hat qog
h th , eth , ,
dté“ﬂ?%%é?%sgﬂvgfefgcor a?n' >r(rteur Zgét h:r _egaalpf3 .Ap:rgggng,al nce
may [Ristlaeltrefeestotyduesarbens withes hedling rapgs dhtriiiion PeBeRPt
PR &%gg%cg 943195656 TP 096 £ 1P DidhBafe bl e Bctenflined by

e Ccru strengt refers to conpressive

A Mettedd@¥B0f0 crush a catalyst. Flat plate crush

t th i iped by i :
L PR AL PR ALY I PRt i e
stodtorewf o hydrataabops tHetaoajomscontenpis es deserminedrhy AST M Methods

5 P P L Al LSS SO

A6 hineged @hgonndsat Wve2(I (FES9 thin PET Base o gav(Sbnl ) is as
“Liquid m e’ . r to a conposition that includes
%WE%HFg%Pé&%Mﬁmﬁbggﬁ%at are liquid at standard

te ][rp eH?%zH Eéh RkkeDichsS ;Nl@dfog&l, @nd/6r. dl@npvRad aﬂdémesbmlptﬁlt;ds that
referred to as "STP: of.a C osition that .inc es
whea Sh I4F ESFISH OB COABIESH axihe C*’é@% 5ERHe Pf‘ﬁ’é‘%a}“’g@ ¢n to
Johl‘lﬂHﬁtﬁl(ﬁtin %Eﬂ&g id2d O AehyRfogBPEcRr 2 QRAYAEIGEE, biRtds natienited to,

SO

i ds at . "Periodic Table" refers to @Eg
Iyérocertipns (Raiskemple, (e S hydseragipos sieh phmsthalg cLARY Propace,

'liju T1E P!lj gth%%k‘l E%ﬁ@%ﬂ%& ﬁ]ﬁ (Jé é&%@ted W%@@E net
y. gl“ﬁ{e@toa: s In netal salts of or g%ni c acids" refer
aneoual dfdtyitrogent provideditokthe somponed()iin thstcmds feed.

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

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

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

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

content of netals in netal salts of organic acids is
as determ ned by ASTM Met hod D1318. 10 "M cro- Carbon
Resi due" ("MCR') content refers to a quantity of

Qo Besodsem due renmmining after evaporati on aigdyus2004/042241
pyrolysis of a substrate MCR content is as determ ned

by ASTM Met hod D4530. " Napht ha' rs to drocar bo
comBHaN T S afersip A eoRypeiog e PP Re O FROr BRI that

cﬁlff 2 Qndakd ﬁ:ﬂg:el?aqge fnd 3Ruic 294, 0.109 MPWPRereibph tdtorred to
con IS as determ ned by ASTM Met hod D5307.

as NBTR//),FQ%S '2 cpmpesition;that inclydep a c%]ﬁﬁﬁ}%rﬂf one ‘Efﬁ’mfs compounds that
ﬂgeggl%nt %thtiﬂé o Hore OCEIQO}(AGEM lsBRds'at REPErs to the

nic vanadi'um iron, or conbinations,
t her éBénodiE%bIdT’ fafiE to the Rexodic T@ha@ sprecifad-hyiibel

l?ﬁt hél@;. Dgar?n%ml {Eg n'{r)f[[l% Jé&g&ﬁi08§ubl C neters
I\EE b;gtmyﬂem saltsrof armmngcuds”gafertp athseligestals, aHsplingrersth metals,
5! 5 RS BR® R RERRR BBn Edit

&gmmsw@emme@wmmmmwmsmt are not limted

21 coRbheD-Ceebresiind] Gl Eoniy =5 FRERER ST pysgridue

féﬁh:ﬁﬁl %errh%pd?ﬁifcﬂ P?@lﬂ%ﬁb!’hlsﬂ)sﬁite UMCR2¢ontent is as determined by
' Non- condensabl e gas” refers to conponents and/ or

AT Methodd?4¥8nponent s that are gases at STP. ."P

( PeptzaRithPRfesab Hﬁm&&m%ﬁ@bﬁb@m g tﬂb«ﬁhﬁglaﬂgdﬁmﬂl&lﬂion
val ue, Which represents floccul atjon tendenc)

waﬁséﬁégowm nﬂezqg)r"@o@% ‘?éé"othF’ﬁ'nN tharogfent § @S
‘EF%’B #ne TME % By J. . Heithaus in
asur e nt an

Signiti cance of Asphal tene

Pept i“DeaWEs] refers o dickalreanaditm, irpgy pr qombingtionsthergdle ym
VOl 848, SRR ok e P 5, o o

di ane Ian pore I anet er ore VO unme"

thetef TheI‘Wn@ coaiteanmaedetememddzy AN h@ntmwssps and

(rer SR reBR i Forplal Ry SN pRE bt 0 £
Am C‘i\hﬂ?&anbbx;dm(cbmaﬁﬁ%ﬁge&& Qﬂﬂg@ﬂ@ﬁp@%ﬁ? refers to organic oxygen
PCT/ US2Q04/,04

GaFRerB e et « pRESHITERIQ,OURC ihechitGRylc ontaining
&r@@ﬁeomhmaﬁnpoummu@ bmaimm hmue(t m;rpthem,ruyslia ¢th¢rs lakpebols,
%ﬁ%&#&%afsﬁ% e pRlohi it perafpatigs eteb oty ot hayed®

FRYEE rogpl DI c feet of gas per barrel of crude feed
Sur ace area" of a catalyst is as term ned. b %I
onen that

Met hodNopsgrdsnsablees” sefiraiocomponpnys snd/jor musthres oo
g? &@h:asmlllgrams(rrg)of KOH per gram ("g")
sanp

“p (lpeeptlzi-ll;lAOl;l') ifaslu:l Sor g‘f?fvil@ rré?egs tkc))xa nﬁgl-lt;rl\gl L\r/Eng: S qnc%%epresents the
flocculation tendency of asphaltenes in the crude feed. Determination of the P-value is
described by J. J. Heithaus in "Measurement and Significance of Asphaltene Peptization”,
Journal of Institute of Petroleum, Vol. 48, Number 458, February 1962, pp. 45-53.

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

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

di stribution between 343 C 10 (650 F) and 538 C (1000
F) at 0.101 MPa. VGO content is as determ ned by ASTM
Met hod D5307. "Viscosity" refers to kinematic

W sRshdsyeat 37.8 C (100 F). Viscosity is asPpCr/us2004/042241
deter m ned usi ng ASTM Met hod D445. In the context of

t hi | t { to.b d, t hat th
R GBI b NesTamRGRE U Seh) BRAUR et} dtine

HeESIfflsi S outside of limts of the test nethod, the

test nethod be nodi fied and/ or rebal Lb[at ed o
t est “Residug u'@fF%%GB@P?%ﬁmS@%H@?ﬂj%N lf:]q vg 538 °C
fo%heht %eft egxsgcawmﬂmamwm ng formatu ons and

|z

then des may include crude qil. Crudes

are g&;aia’abfeys tostandard enbig feetsif igas per harept of cpigiierd.
> abj‘é non con%@rgtllkJ de ineﬁ% QWWQD%GS

reana gas water, salfs, or
conbiTaN? mfa's toreemabécid munbet bepresserdias ‘miligrasps§ me”) of KOH per

sta ten occur
ggpl?'g QSF?%’ ﬁ’a?gNt%as‘feE&élar oggét ion an orﬁg{‘et orti 09
si t e“VGSt’ adfeds it Byliraatbdrswitly pboitihg senpedistribaiontsbyeen 343 °C

til
303 e S36 1 Bl ES A e VB Ben (e ot rimle ARy PR
Nisdhdd Dsporange distributions (for exanple, naphtha,
distil]at VGO, d/aqr Jub ' ' ATt
Di ot FVissegversb sty yscosss st 7 1 Gop I yjsepgiy i oo
d@kﬁgﬁ@&@g’lﬁgAg]ﬁtmg&l@{M nmet hods and/ or vacuum

distillation nethods. Undistilled and/

unf r dethe emtwéef isappiisatin) itis I RIUesiops thet i the value obiained for
gﬂg&&? : l%l*ﬂ%te B ifoutfidd HQmibTRR test BRIRJ ANt fst method
Ies O

at least 0.5 ?rarrs of conponents per

mprye nafdifiesandior repadibuaieckto tost Tos seghi BrOREBY- cr udes i ncl ude
whol @ tr&{c? ?ﬁg beg Q&g /IR R rted BRI HyBRb carbbrt Edtaining formations -

desal or conbi nati ons t hereof
anewq@p stibilivef erodesony instudeesradeatl. Saudes greigsaEIly whifegi-solid,

ST I8 SRR e W tnk Bl AEROIBc oI nbiUSbBrsable

éawﬁwitae salts gorwomblinationg itheadof ﬁromttbepmdle t@rfmg stohilized cryde
%?E%log%agﬁ gﬁngst fno ar.uorﬂ) & Riate B ﬂi@ﬁ&d&u&?mﬂl?&?&omﬂé site.

conponrient’s per gram of
t opp@thbilized erud&GyphAlIZHRaTY B Beddifdied m@@@lmﬂﬂﬂﬂlsmled na

SR At Laed ol Uds ke REORGH! beSel Baln b it iBurions

(‘fd’r%ﬂirﬁﬁ@tnaf)ﬁﬁdt Idistillgtes, MGO, radsplabiatihoils). aDIanatmn(lﬁQiudes but

T TR NG T
URBHIEl &ﬂﬂé/ﬁﬁﬁ@&ﬁﬂate@stﬁlﬂﬁﬁbﬂ%m@ﬂmﬁ Ind €6 cormponbets that have a

unacceptable to a transportation 5 ca{Drl er and/or _a

ersaumeher oavd 4 iR qpEniienSt 33547 B of GUPTSEEHORYF v of
efe& | @b fipfeb 6 o162 RRLARA RIS erudetopELANATies, desita

at a reservoir that inc
disactisalted drrppec erudis, ertsambingtions dhaseplt GEP@%%tIFﬁFrSttB a crude that

Igasgge Ct?ea oli'sf %ﬁﬁﬁr ol tea O O5F tfnf @ogﬁepo Eﬂt@ﬂﬁf Hav€s bSﬁmg point below

VERE aged Crudes may In are not limted
350°C &)0. TDANGRA (95 &F af et h@iebeemnemlonqb tTypically, ypped crudes will

l\ilalgg %g?ﬂtgaéto I act)st %rsatms:,[gi m(%tt 0.05 Lraﬁgl orht ﬁ%lstt@/maérarﬂpéf such

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

| east 0.0001 grans of N /V/Fe per gramof crude; e) a
total heteroatons content of at |east 0.005 grams of
bet eroatons per gramof crude; f) a residue content

o foshaeat 0. 01 granms of residue per gram ofpcglugta/od2241
g) a C5 asphaltenes content of at l|least 0.04 grans of
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chmigsand(r 3 tngamt f?ﬁthYeﬂlluéi ipeparting 4 leyﬁoncwmsv peytedhey f

SRefiifed (o SRStk A ATk 8L Sy a‘*v‘ﬂthi"“%‘%hdisr?‘e

dwad\mnggecf ¢rodn tﬁatjls deem@d MO@stgao p@a@cg rtragsl-@rq and/op tready
20 0,4 or. O
di sagf?gﬁlit%% cr u%‘%g,e&]per ﬂi]napa) van lummgto a) TAN of

atletisl 0,1, pElyash@ 9 eb)avissodity wf atdmst HheStpd) AEBI grayity at 1@0@05, d) a total

PR o e oo B 5 1 BL0 DR a1 8 o

cRide s attbtaBheteiedtords euiitenboftat [east 0.005 gransxbithetercajombAisk grm of

t | east tent. of at | 005
o aapsidsk gt oot It O5F g of Bvigherdtaaast Stgrads: B3 C
e@ﬁﬁhéﬂe& estsnt ePRLISHSE 0.04 %.ains bﬁ@,ssspﬂal Rfesifed pRamf cffle; h) a MCR

caueRiaE o 0% 0 067 S5 6 MCE e o oLomids Dagtonip of el gt
fal%e&f ofhahlt #0fds oﬂat%ls{ 0/08001 @hanls@F Setaldper Ranfoficpifessitj) Of

metal s in nmetal salts of organic acids of at I‘;%et _
ude, per gram

combetiansdheseaf. & somerembedimentsgdiaadvetaged gade mgy in
| gg?dx’gﬁ&k%&eh 5 1959.; 0.2 E‘aﬁ%%‘f aRidae ek l@%ﬂ:ﬁ?&f residue, at least

per gram o vant aged crude: | east
05 gems oB@sxgwansat legst 0.8 gramsf m@@ugrh\rﬁ@me @mbadme@taéhe 2

el Trul Y (RO b 80 0 B B0 Wper 03 o 10, o

0.4ast5 ®. 0 Ingeztais embodimnens disad@oBgedyrades, pep grag: of|disgdyantaged
cgﬁ“%? ]:E[-llﬂ.ﬁ 315 <8 c\ég{cgt oqiglgﬂ%ﬂ ng Erg.g)gb%léaktqgo I r at least

atron etvvee at
0.¢2agtm$. 001 grams at | east 0.005 grans, or at Ieast

i st FR BT oPog e o0 oo D o g, bt ot

12—&&'3&@6:3 TAN HGT leh!ﬁ@(ﬁ@#} £k dén coﬂtenf)oﬂa&) ]ba.MBﬂOS arehsatf oxygen

1{9? %S 5}91»%% ?g (55 y"o(FSat I aSt c%t‘frg pfgérra%tﬁ gt&a Rbhaltenes
it Srlaf dT¢hide ﬁee@e&)V!ﬁﬁgheﬂﬂﬁn Gesaedl vﬁ&ﬁ:t@(faf e)&m];&l> YPaSt for a

Di sadvant aged crudes may i ncl ude,
s dens AitiE ot 1525 LSES b Sontens BE mgfhls v et sqlg o praanic

eguﬁg?atgémmﬁm gPimd ARkl OpeP Erad FBudR! or Yy B8iiAdtidAN thereof.
range 5 distribution of at npst 100

C
at 0 D[@ﬁvamngeg srudesanast ingludm mer@ramgf digadvpgaged coudgas least 0.001
%&:ﬁs}*ﬁ ¢ 12 0.08% of ,f'c!rirla 1eQTl o%ﬁ ?nsOJf p%gga%@ds%m B%ﬁd% rénge

ng range meen 200
dastﬁmnmmaamean 95 %(é&td moo’am 61 ahMPaaat l¢ast91 grape st lgpy ﬁé)OS

e shiept o ok P AbaBenoniioh & SRR 1K dy@pify eiten
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10 boiling range distribution between 300 C and 400 C
at 0.101 MPa; and at least 0.001 grans, at |east

0. 005 grans, or at least 0.01 granms of hydrocarbons
with a boiling range distribution between 400 C and

Y2005/8d309- 101 MPa. Some di sadvant aged cr udepcifigoos/oq2241
|ncI ude, per gram of disadvantaged crude, at |east

001 grans, at |east 0.005 granms, or at (hfﬁ t.0.01 of
s HHMB, g lsnse. BOerem abieast BODD BieErss ) g 01 s o

hgdéé daftoRy iR beﬁm@r&adgpaisuﬂogﬁo&e@&eea 450 2CWR@650 9T at 0. 101 MPa.

tion to highe ['1ng conponents Typically

di s aamedmtgged cewdgsmaly dnsludganer grayAf gisadyastagvd Frudy; ’aleast 6.001
glcamlé At lea@t 0. (%O%C:p% 8 %fleaa’ﬁ: B MgQP@d%oﬁi with a'iSBﬁlhg Pange

one di sadvant aged
dsn-ihd'em mfmymostdIOO de;at @éﬁl IgJiPa;mt teiast . 094 evaams; algeast 8.00%erams, or

ofteart 3 brom g ROy b e 52k b i perbenpg «C and

20@?@& Ocli O VP4 it leasd 0@01 gtams et dast 0B 5 @rans, OF m@sm?al grams of

S 40 o018 0 e

aelme%gﬁ garb %:a’lﬁl:s na@ lea?tgond(gégﬁms@ ofek legsta0ndt gﬁmhyﬂlg(::mﬁmnsmth a
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ghsNS 168600, Q5888 %? aleastle 8T of hRlr6darbons okt ddoiling trange
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distrijiuiior besvean 00 @@Pﬂésotﬁ:ﬁ J8MPaoast and sout hern

Cal i | i sadvahfagedditde, at least
rrpg'g&l g%dﬁé(‘aﬂ%qu%ﬁﬁ&m&de?ﬁuez Chad, ?J%ft dea =
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%1%%_& sﬁ%ﬁ §¢ Rttt do®C C#W'lﬁym in2A8itib AL Boilin
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TR AR e RERER N 2yl S blRISPRRRSL OF,
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the EQhLFIEPHiaGankzed eﬁms&sat efightibe freated uideg the bﬁ)nest;dsse
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deraibed herein fiacdyge, tayf e ot Lo P\%’Pﬁgﬁ%%"n“ ©
\%r@1 U §$3§111‘§qa§‘t‘%n@ k&uthdrf ahifeRta, daﬁﬁhqlai/sﬁﬂb Wil Santos and

I nin I ciencies. Pre- treatnent cl ugng
Grapob busiiscBeypben Gelfmbburc) Chash Voleddrapis i Mo S dgete
% ué*“’ l;g%gs%om BdyS PR Sull TPl MaBysid, faﬁahm%ﬁémosﬁurﬁaua

i'n acc dance wth i nve%tl ons descri bed
her eiThcatragnt of disidveltagedrerales inayerthhecedhe prepdréescPioha h t he

satdean)(asgteé Sl)udes Such t%gt%g%des%:e %%taaoﬂedflop fransportation and/or

treatment.

A crude and/or disadvantaged crude that is to be treated herein is referred to as
“crude feed”. The crude feed may be topped, as described herein. The crude product
resulting from treatment of the crude feed, as described herein, is generally suitable for
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10 conbinations of two or nore contacting zones. In a
contacting zone, at |east one property of a crude
feed may be changed by contact of the crude feed with
one or nore catalysts relative to the sanme property

o t0050ssqde feed. In some enbodi ments, cont ggiru’o/Be2241
perfornmed in the presence of a hydrogen source. |

n
oo e pEh IRaBr SRSt i A SRR SRR G
hc%]rgy_g%}e A6kerl B &We%%a?%% PhdpticY oS Wkt TeRaNIHRIrfiedite crude than

rogen to conpo In the crude feed, . - FILG
thesnuleSesieoreeloser to theorresponding popertienefRyontcmde, ‘ihﬁ‘thﬁ G%ée
C acting z : r be
fefgn%er%zeng?lg%‘%%e &%ﬁ%}fa}ﬁ%%f feethae Al SulPiidprbdifit may

ondul contacting zone may be a
refinad tith Jesaommrpire-omatmentatherehy sahancing refining effirgmnciegnBreo

a_reactor, .0 onpi nat i ops . Of: :
R 0 R gl BEh o b R oG Alistlation o
rdveseligpaitis, an 20 ebul | ating bed reactor, a

contjnuously, stiyred  tank reactor. (" . .

Ul Bresgtent s crpde e secprdsBPEy ) yeqiphldckefhd herein may
iﬂchﬂte icé’rétb&tﬁg iigh c?ﬁ&tfeﬁt\ﬁﬂ'l the ﬂatﬁwtl(s;liémt mﬁmﬁm gnd/ethe
contacting systemis on or coupled to.an o

corgbinptiny of bySyAF ARFe EARACHES £ gafaW“'f'ﬁgi% Sne property
o ALRAHY el Slay bl AP doRticBIfheitudefoed With bres ax more catalysts

continuous process or a batch process, The contactin
reladive torthy spme propertyfaherrudteed. JRsansg g‘%‘?"“’(“Pﬁ‘?‘s’é’?ﬁtﬁéﬂé ,‘sg

pbfChufed iff t Blektlod bt o hylrsfilBo6H OGisOmE kbodilbitahe lnfdrdden

ITst catal yst of the two  catalysts
statye isou oAy Poarbiss dhah Heder 68N CpiFE TR RRLIHEBHESR £
p?cfvticiﬁ'}glafi%gyﬁﬁﬁ Jﬁﬂﬂnﬁ%ﬂ?&oé&e@ c%b&hnﬁ{&?instﬁ@ £de feed.

cat al'yst decreases hetefoatons content” and increases

API .. Fif.avis & yeheinatioofirontactingoistem 108 thatringludes cg@@gqiqgﬁone.w%
Ni Fe t : : Nk, ' b

Rl desden R Edbing BbE 1 G IRABRTDATA contfcthp S may b
rEecap e pdrien affa redemronultiple pouivos of BEacioraprrenbinatens thereaf.

0% rrelative to the.s I L t
xRl b oSy iR i g O Foeh, ol B B BB
ebllating bedreadtor, & esitiauousbnitiodi tak reacton ((CHTRITR adluidized bed
catalyst in the contactlng, zope, i S;.i I
et Bt PR LR AR Ty o fABAB e AR
dofaéin !stgkﬁ@s o or@bmﬂﬁ} tfoaa dfisitore f&'ﬂfity: dmm(tj ofithe emdefeed with
sone enbodi nents, a s of cat st and cr
ogri a5 e S63m R4 b arsoi POt ssal dagich piiess.
0. ?Oljl‘hltgorgioﬁ 8%&'1%511@“‘%5 GHE®Y ar@fe &teﬂbk_tsf:’(fc?‘reﬂﬂBplﬁ,ﬁWO

catal ys er rans o rude ed i. e
cetohtsht Tosgms Wé@ﬁgéﬁﬁ’éeﬁ‘?ﬁg’%gﬁﬁa?‘{sﬁﬁgﬂsmaﬁ Pifgcatalyst ofthe two
r{é&%&%&ﬂ%\ﬁ:@ RANGHind BGhd 186, RibkeqdbR cBRthct ok thetredicdOTAN

e

erature, pressure, hydrogen source now, crude fEﬁd
dradevieedowiticteriionnd pabalyst decspases beteroptampgonient g ncreases

%?‘gg}u th OfSr én%gﬁﬂlﬁtsem%/mﬁt&ﬁ&% NAEFE St heRfbatdins content,

ce a crude product ecific properties.
résidyeasoatent; APT pravie oc combinationgjofAbese prapgrticnpighe sudeproduct

e gt S DBl e e B8 o1 o A SBAEA or e

dYinEe fedkt ifth Mgaor nwre Eatflyda. LHSV of the crude feed will
gener.a

[ly.ra . fromO, 1-3 -1..0,.5- !
0 18 gerleip i dirggots & ygrofie p oqtitf SR8 ghmacing 28930 4 apge
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 shurry of catalyst and crude feed may
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10 is at least 5 h-1, at least 11 h71, at |east 15
hl', or at least 20 |i 1. In enbodinents in which the
hydrogen source is supplied as a gas (for exanple,
hydrogen gas), a ratio of the gaseous hydrogen source

tveo bdvSochide feed typically ranges from 0. 1-pEqgiso6ddro42241
Nn8/ n8, 0.5-10, 000 Nn8/n8, 1-8, 000 Nn8/ nB, 2-5, 000

N8/ n8, 5-3, 000 NnB/n8B, 10- NnB/
ineludn SR Q01 ) ot D05 Pisgshy B Ll BB L 62 SR'RE |6 arams of

- RGPRUE BRE SontAcBing 2¥HRI Ned with carrier gas(es) and

recircul at ed through the contacting, ﬁ Cart 25
rray B@taq‘h@g cendififs & the FeNtasHRHZONSPAY RS “tg‘rnhl}t ggmhtg to,
ur?,l%g;amggﬂﬁ%ufc%%w Erali@tebd Aty ér cbﬂlﬁnﬁﬁtbﬂi&hereof

hydr ogen source inth

Con:ad:tmgtcpn@nomsan eg(lfse)mbﬁh@en@eam santrofedstorprgrugs & BT“Q%PF&H%
Ml n in the c _
Sy spftictpdefes” 19 AGLRG B ce’?%‘r“érﬁ‘éiﬁﬁﬁf“ge fromm 50.500°C,
emmw;eomoecmmzm Pressutsdl a20ntacting zmm&wngm%oraﬁd-%
4
32%5%952# B8 M, THEVSE bl fyiOREA vl Geréll 20

ﬁ‘bﬂﬁ% £8088, 0.5-26d"j m2ewhds-15 HHér 210 héph‘rmmlembogweﬁts LHSV
condui t 06 nt act i zon gontact of the
igqt dragt %léié&tmﬁl gpégﬁﬁft);ggl 3&%@?08 total product

t hat 1 dishddaBentFin Stidehdhydespeh sovrteds sipplied srmegas (for example,
enbodi nent s, as I n some enbodi nent a. G
hydrosvase e i o o sieont bideoaen spuetio iR PHLYRGHNOgusre
£38H6.9900,006 QA o 396, ooJ Renfadt B8,000 BekigH®, 25000 Nni’/m’, 5-3,000

contactin zope ;102 and enter separatl n.zone 108 v

New vritsor 10:800 Nmpfm? eossaciad; vith the patalyshi). 1he Y#&%S%f%l&ét’m
eﬁa%gmﬂm%ﬁ MR Yo BinSERRS Slfg shi@d)ahdRciailabd thRsugH HeleotiBitig

genera known separation téchni ques, for ex

l e,
- Zgaes é¢a1'qm gds ey be, o1 e@;nnlpleﬂm@ossﬂdafémﬁ‘r e aTEoRy TR Fartier gas:

r% SJ%&%&:%HVZ%E? &8 2 Parie Adivtof IedhydfReh SoleR nlﬂﬂle contacting

ansporte o transportatlon carriers, pi pel i nes,

: mnas(sag'ﬁhwmmlgss mepdlimebawe mising it the cerEetiag ApneLn fisome

efﬂg’f’ %EEC %H%’#l cé&%rgg%&égkgﬁ%%&ﬁ@@ %éﬂﬁ%peﬁetﬁ 9 gi}%gae:ﬁf‘ﬁlay be used

a8 dlchiridegasaad moircuditekihcbagh thedbutactingrZons nonoxi de)

exce eous hydro SO
The: dbe HEESGIIoES e Siler SRMEG 2gRI L el P R crude
£34d0n comtduiti 104 €l sephmm’)&rimcdzﬂdﬂ tmﬁ dmcemaqamgammagcogm@@f the

storage vessels, or, co ns. t.here
RS Cn STRT PR A S e RS 8 sl pidthet, end, in
HR8EAGhHRBs s CInidme kdodiviehts, & datriee gmls yaxblfisdd with the crude

Wﬁ@ o ous s vopeat T oEecrieh st me b
%i@' fhdtheer &rpHﬂﬁoﬂJEdﬁ@l!GS viakendasies) . FIGS. 2-3 are

emati cs of "enbodi ments of contacti ng s%/e@t em ]fOO the total
that I prpiazation zoms 10§sheprudepreduct g aas mah §° d Ty the to

l [+
prodd ac&&n%ﬂ aﬂﬁm&myeﬁﬁaﬁoﬂge&x%hw&@%ﬂ@ g6lRguid separation.

zones 102 'and 114 d 3B incl ude
”ﬂwrunakctm@ctzmane@cﬂlseﬁarammnelm via qogdyif £, andithembe tgmsported

tg g%gsﬁl)%tét?%o ra]% Sf P %;Ql%‘ws 15304‘2. %&el@rl@ﬁf?é?ﬂ’s Cohfég 1?_1%§essmg zZones, or a

Ponee i'n onhe reactor. The crude
cfoﬁﬁﬁaﬁﬁﬁ teseof. dﬂieagas nay mz:hlde gﬂs(ﬁrmﬁdalumm gtgicessing ffor expmple,

}W)?{ﬂgﬁ{j; gﬂ? g% ﬁfuggn {hﬂxlge S LaonIRSiok ey QLI Hatkoth hftirbd2G

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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10 conduit 106 and is introduced into the contacting
zones as a mxture. In certain enbodi nents, as shown
in FIGS. 1, 3A and 3B, the hydrogen source and/or the
carrier gas may enter the one or nore contacting

AP0 Ssisbdy t he crude feed separately via condigriusiédaiosz2s:
and/or in a direction counter to the flow of the crude

hy o BfomesamodareaapBlactNE st ed G BTN pigyce a
tc%ﬂit%d%ﬂ‘ct i P@.tf&hiéﬁ% AR drafek SRhCBANZNGE Thotbiapradtt Sy be

act o he crude feed with the catal yst. Contact
sefaratéieto foryoibe tavdel proiludt aedigas(efkt (s) in contacting zone

102 f;g:,gra-.gamg @%ngésro‘?@ﬁbodﬂ%m_ﬁ Sﬁébneicﬁﬁ@s{m thet f¥ludes

contacting zone to contacting zone 11I4. In FIGS.
@A onthcee3Bntatting zbuesd I FiGSa A fanddB, dontaetiegyystee j0A dnclusige

114 ' 6 : ' ,
<ot poRt 07 el B145 6. 3 and SHYCH; Db BRERonis v02, 16 16
Ik FEES. 2R, and 34\, teatting raesi @114 136 atealepicted ag separateRntafting

conquit 118 a ent.eL.s ,caont act,i 4 wn
TORes phe ssgton: e ERE T Filat 34nAfla 2B oz Wi condilie 200
]‘!i adwm 6mbbgﬁﬁx1e61wdleeﬂiier@gmnﬂﬁﬂ_ # eiélggithztha_ h{dtd@n sfiree in
eead strea[n_ma e confacted wt a 1t]l ona .
condtHy 06apd 15 iptoduge l&@t‘f*w%mg Zopgsas B ng
e%t%tﬂnﬂ%i% ﬁs%hatsﬁﬁ EH_ PGS, 1,34 %clfl@,dhljﬂﬁydr&@&ﬁ sthﬁf@dndfﬂf dubwatrier gas
exits contacting zone .an or .contactl n zone .
maypenics thecme OF BIORGoRtaGHNg anes rth the grude %ﬂé SepaTEE ig popduit 106

%}%r & cﬂéﬂ’%ﬂﬁﬁer RN B6w BFBe bitidé Rle@ ViaS o akkpRe] chidain106'.
the total product. The crude product exits se %raé%ﬁge

Adtitorafghe hydragem syree apd/or the ceriengas Sounierip

5&3,9%; Hhixfh @hlaf b Guddiedd WAt katalyst, -
1?ont C%@ﬁﬁgcesyst g%ﬁ?’% _The fdi sadvant aged cr udgs( ei tg%
t oppdbntact of shexpdefredwitloeatalysys) incpatpetinggany Hizdomexn '

e 48 SO SRk 1y skt 4. s

3/ a1 B tieesfedchatnenmi flows Hiwnegonta¢ing zoog A plocontgginggopgyl 16.

nmenbr.an epar at j an ' d :
o RGBS RS RRALUR Y Lapip A o
Fay. 2BAaht feed epanmdite contamng henedi02 athcandaydd apd gaters cpnfacting

ano r.exanpl.e onent s t hat. i]4 .

e AT HORBIEFIS, BePe G sBeahl ip o J04e f 130 QG 15
2AQBAG30R4ifGhheBRAN04/ 042241 | east partial ly

separated from the_ di sadvant.aged..crude, {o, RQroduce..th
Crudéflpégd_strpqm%ﬁge CONASHY HEH ,tlo N §i(§én%0 cfu%%fone
f4 maRpéditcangz&e e W kEn teretaMabdict. | Ehettbahprodehetia

are separated fromthe di sadvantaged crude

. In ne .
eanisstngveone 4 14 and/qregatpeting e 18,306 I SePAZERY aged) Vie conduit
Fﬁrﬁ((:areg e§ Fﬁ?&h&t aA§BAER (f@fé) Rl fdny the tetaipestiubt. 126 cride

T | eed obtained fromseparation zone 120, in
product exitsoepamiongond M8 vigosduinl % xt ure of conponents

W th @abetd ) | ; ' Shstel8 of
or, iIﬁG'sgﬁed gageﬁ%%ggﬁeﬁ;@&{dgﬁ %Pfgﬁﬁ%agﬁ%ke&gl gt ribution
odntezting easm PO Ta: ditydyauwaged\erude Keithsrioppasias gntoppady enters

iR oot 7 R o Pl B o ARG Fag b Py i e
300 88T crufle if @pabtedushag kilminues kidven iorthecet (feredamnple sparging,

membrane separation, pressure reduction) to produce the crude feed. For example, water

may be at least partially separated from the disadvantaged crude. In another example,
components that have a boiling range distribution below 95 °C or below 100 °C may be at
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10 separation zone 120 and enters contacting system
100 (see, for exanple, the contacting zones in FIGS.
1-3) via conduit 126 to be further processed to forma
crude product. In some enbodi nents, separation zone

WiBs39R Ppositioned upstream or downst r eampefrR2004/042241
desalting unit. After processing, the crude product

it t ti . 100 vyi i |
tesgbpre a1 sy ey P Bt i tudc e o some
mfcfgogg@en{élg AledsSa lgcll}ﬁorsfﬂrsﬁpMa agﬂrcodipbﬂmlts antre Yolatde th:z _naphﬁ@eire
eed. or exa e, e cruage rodu e .co L. Ne
seppeatl Som e AIeAHERHasd CRg] TYSOTS oY, SR e the
Sﬁgaﬁgtt%& Ldrihnbs @dpée?ﬁqﬁ&l R $2E¥ia Banduitg 24 Vi scosity

I's between the viscosity of the. crude product .and

t he Thesnds ffteyl obtained dropy sgpRIation o8 bi asowﬁﬁ’ﬁ&&m{srf@&“d“s
crude SR¥n beiblticH ¢f3€ieadlaU0 PO of inlsdhhe
a eP@‘%&éﬁé%en ,Qggﬁ%ﬁggg $'producinﬁe§8&&qguct t hat
etilslimenTsdalboiliag range Bistributon afatleast ARG TC. hpiealiytae ﬁ%@t@r

and.the crude.. a: s St lyRtvieeh
L e e e e Tty
16031006 °C A120-990B0 i POO860 °C r Atdeast & portion pEthg crude fasd exityy
syst.em 10 i a condui 04 '
sopiation ot ) o R s yyp B 0 oea P oG e Bftadtng
ZGROFFTES128) i doridwiti1 06 toisb famktbr iprocessid torfaiomg cnde produd. In

In bl endi ng zone 130, | east _a...25 ]
sespa AboRRR, 1P R A JCRER P PEiengs DRkl B Bviciom of a
déstafﬁﬁ? it ( ARér (RSREINE theanidy iodoctreritsicaitactagsysteohl (yia conduit
naphtha produced from separation of one or nore crude
l{Zeds), a crude, a crude feed, or mxtures thereof, to
Pr 0d1GS @ chibEMARA AhOEWES proditeis li¥ndedwith acruda that ische sdme as
feed, crude, or mXxtures thereof are introduced ,. with a
ouldiffersnt fom thesrudy) feade iy exagmls: GH@F PEgustraay, ke pmbipefl

i - | B oG leby £3Atinglin A bldnded papaiict il aeigcosity
L€ Riliflth EAPRniifhoSh bcby ng ginit 1,30.%3 bl ended
tiot Escheteenthy vissedity o herende pEyduey angd ther PgRELY ?Feg%f{éezn pRper
refi | it Ahvih€ b TANAhads different,
e SRR Bt AORBR iSRRI R TAY

thenstyerafuciog agrddurt thatdps JPANGhat i hepveen g TAY iﬂ& gv}g?qtiy product
<5 QTG ShtEeRst BTG may e Sl P arRpOeech ol thoatment

e tr anspor_t e
or prAsskhsacid FIG2S, Wraaitnissoratspayde fsobenisrs agracting siftem

FIG 6.t di sadyant aged '

i achoips R38R a S o RIS BAA e 000 100
ViSconeBaIz £d isatphewd misblyndimsmne b3 ndlandingizenrsl 39y 4l deast 2
feed. The crude f.eed t.hen enters _co '

PO G GBI BN s CHPBISONY T IR TR ROt Tat Hof Bample,
HytRRarbbestithRatupntapiats produted vt sepeitiamatf bonozoere c1de

i duit 124 At 5 | ] t
(i erdera e, SRS SR PR P BOEE The
JRb&0ciatng AR dbdlorbdy, GHiaRnEONEtESf al?Btrodichddirgilp e s

streans and/ or crudes enter blending zone égo - "

Wéndingtzope £30 ariugsteeemcpfisichblendimggons wa copiitded (ittiEng fgtem
; lyem ek

lﬁéyg%u ggarte%qﬂ Gt né{)a? iéf;?gtlﬁlﬁ%ﬁong 186 0kt bIEded protuct g tdeeprdautt

exIts ~zone 130 via conduit 134. In
edificatinhdbisigeated by tefiveriss audonsravenosietionearins-t FRAWE ended

&é{ecqgga%tonsa&glude, but are not limited to, a range of or a limit of API gravity, TAN,

viscosity, or combinations thereof. The blended product exits blending zone 130 via

conduit 134 to be transported or processed.
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10 transported to a refinery and/or a treatnent
facility. The crude product and/or the bl ended
product may be processed to produce comrerci al

products such as transportation fuel, heating fuel,
hPIb§@RA23, Or chenmicals. Processing may inclpg@isz004/042241
distilling and/or fractionally distilling the crude

product and/or bl ended product to produc e or, nore
Gi ot InTig 6 the dissdyansieed oftde SRRE SERTEAIGR o 120 HRBS POt 122

aif ¢ Hg&dv tP?eatQ:lnﬁfféq@QPﬂﬁﬁg W breviddl @éscﬁll%ﬁ 16 ftmthe diade feed.

nor e st ractions nay be-hydrotyreated {e
Thoemedefrbd thenenters contiing sysim HGRugh fenguit 13 nApleast some

oy Bttt Pl sy

acpoetiontd shearddllgroductzexita oaptacting m&w& 00zmd Potpss bhpdEggpne

B g AR B e posBisgi

dBRéctly s ia2Ondhitsi 32 ahd aesdmbingd with thmde@mziucap fum;@ bl@ndpd

P?‘{dB%t gﬁoﬁt?“‘g@%g?d“%&w{ﬂﬁn%ﬁ@cr uﬂgog}%cgg&f’r equent ly, at

I eaéln &nﬁ%go&meﬁ@ I'tBe aub@phof i dmgﬁdlorltﬁé\ble%ﬁedtphgiucirande
roauct nmm e Il n.aran [ U. t . .

BRepoTie tog rEBeE NG 0F 8 HEHeBl oL, AHE SEde DIodptEnbr 48 blended
pRdReURdy ﬁgﬁoc@ss%@wmaﬂcé Vfifefeitl pRhctOfuch tas ABortMidAduel,

at nost % at nost. 10% at nost 50 or a f

beating Kol Inbricagts,fr shamiggis. ¢ ecesalss g pelud gigt ‘%ﬁéﬂ@ tha/’&%‘maﬂy
AR pochied ah d&élmd{éﬁiauu t

Railh g%%e?r?]& rang%eyg)f?mf 80% _10-70% 20 6800/ 0- 50%

ﬂaﬁnMe Inndommg/ombogionsnisyihe onde edert,fBebleadsd ¢rfheone or

?ﬁﬁp ct has, per gran1of crude
@ﬁ@ﬁ%nmﬁ §<§$¥ ggﬁtent in arange from1l .
1 o 7 I:gmmmbodﬁxemsme srude preducthaga TANDL gt mag 90%, 2* IROS‘ 50%,

SRR sk B B TRNAIP . e o S8 Emabi eruce

e Cr
pgcrchmshasﬁ TN i/ affengelof 1 SO8e 20170%d B@réﬁ%sor 4t0|-fé)% @ﬁthp TAN of the

Sy o PS5, A0 B 1000 f 0 oo

(3, tadmosft ee;d at thest 6.0/e nesbb il oretmest 0tiie TaMNofshperudeprodust will
total conte t al I L
L g R L e

TS bf BlcRide plodudi @laglbe ncﬂﬁi:gﬂﬁ-omfo o tta DS, 6.01 tam:amr 9@5 tcso 1.

of organic aC| ds in_the crude feed ai

eribods R eEodepls, B6BH B tee RSB oebat of ¢ et

%t‘%lu @l.zemsit SOUCht rﬁkﬂ»ﬁl(ﬂ/&{j@h}%ht 96,10 @i vhof BoyaHltind Nl/‘WFemeﬂg(?/dt of the

salts of organic acids in ara

poleders, The code Brygyddsinsorae F%?%ﬂmg%ﬁ&’éﬁ%m&?ﬁ 9{@(%? wnpegtina
r@ée%f 158004, ?O—‘?ﬁ‘y 58186% Cor 3@550%01' tRe NP9 /Feldefientl F &t crude feed. In

ani c aci ds t hat generally formnetal salts |%&\Iuﬂ/%
dsmln&méod:ments,l thmrv@prp@ct basy pry,giAm of @udegyoduchy 1 e

Jomegfglﬁ ﬁgefﬁ%m x 867 ?r'ﬁxgns ?r.ngx%tﬁs %ﬁﬂﬁt £R10 Eé%ﬂphﬁsx 06> Srams,

car aC|dS|nc ut a ot Iinmted P
cnapm ams tadi>dE)’ griven dnichitain prbedingass, %mudeki@ﬁzfdp@stz x 10

%W%\ﬁ I\T]EPZ/IF gF]tsnasl(:)Flg %Irn%o@lmeﬁ{s Iilg ﬁ:tW/F esuadn{ b Sr?]a(}f% %rg&"é l.lﬂ'g&hct is
TOI3AYS ISUJI)ZO%ad)ﬂ%HIlﬂ%cﬁ'ahdmﬁﬁbabmm@tfaﬁﬂle@mmed

(1 or TR AGIHREOCISEE i anio Ay e el o Of B e st
SPoREHR] Rl SERINEIst 9096 ab A0St 0, tabinest (0% oreat &t 34 of the total

chrom u or mxtures thereof.
content of mrgtals in metal salts of orgamec aclds in the crude feed. In certain embodiments,
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10 In certain enbodi nents, the crude product has a
total content of netals in netal salts of organic
aci ds, per gram of crude product, in a range from
0. 0000001 granms to 0.00005 grams, from 0.0000003

WPiRs/bedoy- 00002 grams, or from 0. 000001 gr apgTiy82004/042241
0. 00001 granB of nmetals in netal salts of organic

aci ds pe ram of crude product. me enbodi nent s,

ﬂm cmglp@ro atotalfcoptant.of mefals Wegl s§1§| erggpic geids inarange of
138hs150.9b% HE66%U6301pPBARL okl bémteil of 3Rl i Bre Sits oPérganic

of "the total content of nmetals in netal salts
acifls mcbluegtarmlq:feai: i Qrgain acifrethefrggnksalleiorm metal pajts duglyds; '?Pt are not

ARl f
SRR, S Nl A A, B
carborydic atidgincmdeli bt g ot hmtea@o,mﬂ%lemaci@oﬁbenMQ %lds and

100:-.1 % fthe AP
SRl R SR bR oL b oy G ol Bl el
ligHig o livin aﬁd calkahﬁe-a@;h mc‘tali&'oﬁ&:a:ﬂptc megiesium, calcium,

aﬁ%ngqndl ne)golgpnr}ge e%z{l%&%eggpp gf ztilmr; & Wugzﬁ O(?cﬂléﬁgn ?§ m@lﬂls (for
XAl st c)OC oluhi Srhdtale (fhe@@mplen clﬁ-@ﬁ(ﬁmﬁnh&dmmtthqredfh e

d duct h t f.10-
50- SEmeiai cuodms; e Feds progl ey A thal et oF Gtals AL
shify E@Ef&@ﬁg | JTB Bilafty of chie YHod6ASintaVtarttle ﬂoﬁﬁo 0000001 grams to

produ

I's at nbSt 90% of the 25 vi sco
00000 grRmafrarh 010800003 erams t;P-A0942,2rps, R PLF?&’QO%H%B‘B%P

) 0 In
0 og0 e ¢ Bl i} A o obbrghelC UEH pek i cr"ﬁ%@%ﬁﬁ‘uct
shmse:abod:mants raciotal coatentef mesHls metalfsakqo rAseanic agiig;of the crude

Et i 9{ %364, &P fiow%,%{?o-ﬁ? Lo%BfﬁQ%&ml%&ﬁ@ﬁt thﬁdﬁh%em salts of
en (0] t he

eroa ons ton crude feed. In certain

'oegmmchcnhmﬂ:pctddef@dude product has a total heteroatons

o Sk ol il B

thh@ude faelbwitl ea:talyttmtﬂ;harmntacmrgchon@nom, ist7he 36%1 BQri20%, 90-110%,

ot -6, OF e P GEoVF o G PGS IR g i MR AimBE AP Bravity of
tBOdh@ prodict istfion 14146, 1[5r39dmclt6-251 n certain enbodi nents,

t he crude, od Ct ha u ontent of at | 9

at | Daget Sogherueions Biostabh pehals pos

sloa%a%i atSQS&d ];;@% gmhlelvﬁsasﬁty%%e@fude igxds I §ouie epnbotiimmntspthe crude

the crude fee n so

Reesfoctlas agiscoHiy in p Gge E‘f Hh@&%d%og%%}e of é?r@?“s Qg%fz"b?ﬁ" sityof the

itte HQV1R Sorhd 6mBddishéhts, tHeQidcBsity dﬂhetdiﬁﬁieq:&ch&ﬂlet 1§ exflost P06 of the

sone enbodi ments, total nitrogen cont %r}gétyd&)

pcositycat thezsrudsend whilshe ABT gy aiith 15107130, 80-

% | ¥-1F] &lgrogen content of the
f(?rgdgdg%(%iel{eﬁ%ecer%ln 1!ielrrbod?mgnts t he crude rog)igttmost

has dn senaembidiments thesoude prdugrhas e tqtel hsterqatyms cgptept
9% f Sat 1%53’:'5%@'5 %:t rﬁ?s(ql ?‘% i mo?t?s/g ?igtﬁe/T ﬁl hbtBRafols bntent of the

rogen “con R TPl n some
c&mcfded’rﬂn tartaibembmlimerts, dpemdegnidunt has i tatidictsragtpms content of

RSt bl T e R 08 oy B0 Bl SRt bt R Ed il fonBht of
the crude feed.

In some embodiments, the sulfur content of the crude product may be at most 90%,
at most 50%, at most 10%, or at most 5% of the sulfir 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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10 of the crude feed. In certain enbodi nents, the
crude product has a basic nitrogen content of at | east
1 9% at least 30% at |east 80% or at |east 99% of
the basic nitrogen content of the crude feed. In sone

apdh ok aBdsS, the oxygen content of the crude pomasomied2241
may be at nost 90% at nost 50% at nost 30% at nost

10% or at_nost 5% .of fhe oxyg confent qf the ..
At 0 e A Gt L B RSB AR Soroq o4 e PEpRfipent
{2 SuIRR cERiMA BHE CIdE BlodGé: is10-1 3995 80 1%0%abr JRRISRS SOe sibfur

' east 80% or atleast' 99% of the oxygen content of
¢antentofiibecridesfged.| n some enbodi nents; the oxygen

cont t&i% AR a1 RIS Loritént bithd cFRP BRAGEMFy be at most
I-SO‘%%%%@;%%% s o iR Lorkt bf the Opfoducttlly be atmos
Bhtab mostB0%4, emoat 18%, dreéthost| 5o afiotab pitoesntontent of theyrude

0 oo o SR ot 1%

attheist 3098/ at lnbst B0 orsddeast 99Vef thertoshnitrogentdontentaaf ncptdedeed.
id N h de f ta
o 45 AR R e S5 BB or R S Al ey o

959,130 Yokt 90%, atunOst SO%DQLmEhlSl 094, oatit hea$% dﬂh@bas‘mltniﬂrc@n tontent
30% a e 80% o t l.east 99% o e tot.al.

B it t570 e PRbodors B BRI eh M QPGS pifgeca content
bt thast!19, SOESt @0%R04HIERIE0%, ob&llest %195 of Babasic sikygarontent of
conmpaounds may be reduced in the 25 crude feed. In
bgsadefrsddi ments, carboxylic acids and/or metal salts

of cahRemy LinboddabAs thd BRygditobRAIGIGR driidd REdIREAaPBE Airfost

non- car boxyl i ¢ contai ni ng organi c oxygen_ conpounds.
eorsb g WVt mest AR sawest KGR g mEst Soheahe PHYgeR ARt ef the
S84 Ofd. CRTRRHR SR bddimentS, thit@uder Ailteflias AR Yx Fin content of at least

differentiated through "‘anal ysi's of the crude product

1% #1deagtci08s at legst RAGver at lepe 0P Yoo thspmargemsontsisof thegrude feed. In
E‘ah?é%t%d'lﬁe%[. i %Qy%ﬁ%{aﬁ‘tédt B tIRARe SRAGHOHE! dhge R B80%, 10-
gas C y The crude

romatogra /) - product, N certaln
0 ot-0fhtos 30418% of theoxygrarconteritad the ayndefeedrds somgembodiments,

B8 Syl BBl e By el B R A e o
prmabti 5%, = nmebt 1996 tat MO§KS Yeo! theomteiOgh thecarbaxstic Sdd5ompounds in

t S 0% of, . th AN of ,the.cr ' :
B0 el 0 Byt e A bl Byt oy
200 BRI R O RECTEAIVTR) Bl A1 P4 it least BOUI br avflcasit 99 eafShe o]
at | east 30% at,|east 80% or .at. l.east 99% of the
ESnyRER e it conthpmnds e T8 s g (e 1 ude
pr odugtsomasmbBoditbhts,fselatted @gadic dbxylen edmpozadd mB086 rediced in the
| east i?@b orgﬁé_least33996of t.he TAN of. the

( rude.. .
FadgifeechJitispmg ARPpdimeRtheabpidic apids arier gl ¢ egboxylic acids
&P be fenfidally BV belsre ﬁ@ﬂ-@hﬁbﬁgﬁé EdntdiniAE bighni akjgen @dmpounds.

carboxylic acids of at_nost 90% at nost 70% at ,npst

Serhoxydic agids prskronAgThoxgic QORBINENE RIEANICARYECAENPRURGS iR & fude

TS A SO B B0 o

susatresaeiospthipds Eerexampleriofraedanalysisongy spectrewaipl GAYer 478

Lhs &gégﬁméeed. In some enbodi nents, the crude product
I'ncludés’ “rn its nol ecul ar structures, from

The crude product, in certain embodiments, has an oxygen content of at most 90%,
at most 80%, at most 70%, or at most 50% of the oxygen content of the crude feed, and
TAN of the crude product is at most 90%, at most 70%, at most 50%, or at most 40% of
the TAN of the crude feed. In certain embodiments, the crude product has an oxygen
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10 0.05-0.15 granms or.from0.09-0.13 granms of hydrogen

per gram of crude

product. The crude product may

include, in its nolecular structure, fromO0.8-0.9

grans or from0.82- 0.88 grans of carbon per gram of
WolsRspseduct . A ratio of atom c hydrogen to peir@Rhma/ns2241
carbon (HC of the crude product nay be within

70-130% 80- 120/ x

or 90-110%of the atomic HCratio

EAtenh of 3t foaeld ¥4 @blghst A0% #ideashienee ot 18asHP9% offhe oxygengontent of

e CRIdE feb; adlARe dPhd

i ndi cates that upt

elpﬁo&da?h LY bER Tkt 19 ¢ 165%5@3 Lﬂ 185t 80%,

ak or COI’]SUWptI on of

Prrﬁthaﬁe?%qfél&EANﬁ&@Icmﬁe\feﬂdy smal |, and/ or that

i ncl

hydru‘%‘g@n n%g}%gégt&%%v{nb &ﬁﬂg}#%ﬁg'} ]?Mgdtﬁlcl ng po agifig and/op

mohaksalte pfyaciondint ajdstoliet 100t ae, qlmmdtrﬂm,l ahmlostci®%%, opatrmost 40%

B8 Jo0F 250 015l RPN cartllesti B3 Haising o 5 ERA pthppyns

withig §0138%( 8091!10%;mr 00-1 aﬂ)%wtlﬁmsh-cﬂ:ﬁﬂx}ﬂicabmﬁnﬁ@brﬁﬂ&, oxygen

%ﬂt%f: east gﬁOOl

or fromO0.001-0.5 grans of
a boi li ng range distribution

bet V\Hﬁ@oﬂ@&nﬁbd&ﬁ&tﬂ Qe drudiiprétindOihclVRR; indts hdtebhlar Snfdftes, from

5 grans, of hydrocar bons with a

@@?ﬂ‘rﬁﬁ o f ; mo%%% Bgeraaw of hydresen pepgrgmet spude praduet The
&uﬂ@ﬂro&@ﬁmaﬂnciuﬁ@ﬁﬁ tPmdRbular s%ﬁﬁmreofroﬁlrm 9 Ms & from 0.82-

rams of _ hydrocarbons with a boiling rang
P& grams of cashonger grerypzpie Eroduet. mtlfe:oaatox@:cjmmmato apgnic

@a!alsb 0 S c%&l%cﬁlﬁﬁﬁg% be¥itiih 9601 90‘%0%)-12%“/9 or 96L1 P69 of the

hydr ocar bons W t Il ng range

stri’bufion

%wéﬂﬁ rafporfthegradestesd. A arudeproduct pomic HYC stimwithin 10-30% of
AEBRAL R bR mid 8/ Cclraﬂfj Fndmafég H%fﬁﬂtﬁfel HEES ?onﬁﬁé?t%%}%g&o gen in

crude product, at

east grans o

*{he piocess isgelatively sroally endlorshatihydiogeis pfodmednmstu 100 € at -~ .
0. 1Oll‘hlgp ﬂld fydg& u?cﬁudeg?cg’rﬁ;r)oq‘ggg &utﬂ%@% %ngﬁfg% ooj%léb ns%me

‘W th b0| ngrane

I on

Qillhi)dim@itsﬂhatnﬁe i:fb]iumi’mludeﬂ, psogemarf thedinndetreduct: bdeast 0.061

obdé 00 il iP5

A

BB haBORRE ek 83035 SR S5 i Bl 685 o

at lbm 060U gheams por G CO. Omla& 5lgpanss of hydrocarbons

ﬁ? ‘E'a%@q“’q"t&ﬁ'g’@p? o0 Hﬁ’&qp&a?toom

RA05/0D A DDOPOTS y&a@ Ofhictarbbns With & Boiting FAGERiEEBGSon between

WSSt 830}

s a di tlllate content of 70-130%
é\gf aplssqwrefr%%%? 5 gramsiod

It arbbiessith a1 lbtﬁlncg ahgd digiButoa l&&ﬁd&&n 200 @ﬁm £09dat 0.101 MPa

pr.oduct may be, p
A ghicest B DD ST

er gramof crud egpro uct, in a rang

iogh 001 Ryideaearbory with @b@hug pnge

cﬁ&tﬁﬂﬁmn@eth@e&ﬁfot@ﬁd%@’@@@'af@mls jhe crude product has

a V& content of

70-130% 80- 120% or 90-110% of the

VGO dbpmafmbefimants the erdde predust inchideso per srarh ofi¢émdapraduct, at

IGRED 801 i, Bl

%rébﬁlgs;wlfﬂp%%mgﬁ%%hg %ﬁ@ﬂﬁn%%&i&s& 106%C at

0113 P an8/og rtlrast 0.00D@2mB ofthysiramathonowith a (BOﬂmQ ridge dismibution

R BT SRS

t rude product has a residue
20 b1 s

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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10 120% or 90-110% of the residue content of the
crude feed. The crude product may have, per gram of
crude product, a residue content in a range from

0. 00001-0. 8 gans, 0.0001- 0.5 grans, 0.0005-0.4 grans,

v PLbbsbbaszagr ans, 0.005-0.2 grans, or 0.01-0. pcgruspms/esz241
In certain enbodi nents, the crude product has a MCR

Cont BrpTemrmER B Fadeprodi b 4 Ratth fyflend 01500, 20

120%;or 904 la%nifaietcﬁﬂﬂﬁte(bﬁﬁtbﬁmﬁ" tixferade femls (The Aigillate condatt of the

r at st 50% of the asphal t enes of
Ctuﬁ%m@ b1 125 DEcper P & SRS PR R TR L0 PROQOGIE0. gfhms
02803 drans or 0.001-0NterdHs, t he crude feed |s at | east
10% _at | east 60% or at Iea&mgO% f the

as phi eeena smbediments. thy crpgrpre w60 srene t7He13R/téR80-
mmt&@b-tqbefntdmeotﬂg%oﬂemt% drile\iddDiTR sobf 3B6aaheritd) the crude

MCR cont ent of crude feed. In sone enbodi mants

penductdias; pargramef andepphutiacV@o contertdn e e fvm QP0R9A-0%
ehaBC0 Wb S gBhenh B0 Bk 6 FOIEH grableabl € MOR cont ent

may’ I ncrease the stabi the” “crude feed/total
pr odlrcomeiexibadiments, the omde proghest hascaresidug degteaiof 70-130%, 80-

1R T8 ST R dae RO o b B BRI e

phxi gdmmf sedes proguct, anrpsiduecostent in atrivge Gomdb0§H0bdLograms, 0.0001-

g 350 b oSG B SPGB R it

asphhi deﬁtaﬁmxbomtxﬁﬁm tAfchude priodube hiscel CR denteandfénde ] 30%y 30-

B DS MR e P o0E B B o

ammt@es ecﬂ.wnesmhﬁﬁt d0ys, ot mo&tge%s uia niosy50% ﬁbuhap:a apilalfcBes

to 0O ass e net.r uction_in VI S
AR OF R B Feo A GertgEmbRaRents 0 Cs PHRBTRt oML g i crude
{488 Ys atlh@st 1098 af RES 60%) @ik feafl 9964 FOhPO aspiiite’d cBRALQF the. crude

PRI NIRRT T

tHe'cPe XedX 3n ome mbddindhis, Qécrdasidp theCs dsphalibiick dbtent of the crude

enbodi nents, the crude product has a cont ent t hat

faed vetle mpintainiogp reletivelysiable iR contepiisey mempsedhe siabilify of the
APARS IM;% nt of the crude feed. In sone

cgu%?%wﬁet%ts e cr'ﬁde product has a MCR content in a

r angkn some Buodiments, the ¥ aspbalienes gonzo0BK4EB pantent may be

PR gy o 50 s

ireth oniderprotiset rélatbmt@the Gilih- \@soms@rtampn@lﬂﬂm fepdador
01-0.
<Fionle A 8 GrHE P o R R o Bl f A RO b mey

bg r@msatted hat A sgmafm pruﬂel produdt €y asﬁhhla&neﬁ)c@ﬁeng araimc;rude product
00001 0001 ot al
R Son i b TepPoarHie SC G PR O PR ) o the
na&smtxon i tﬁgm&isdom mpbh@tmlmbecr@daéw:ts' dﬂthb B@de product may
t ransportation and/ or treat msnﬁ$ The cat

b i BIEe Bogh 1 90% H0-50% oA 507 PES. Knpoms papedimeptactratia of

M@R B6ntSR BAHE thial pihdt td CESpRAltehéiofifeAS in Akt fom 1.0-3.0,
t hods descri bed herein may be configured to add one

larZ%mré 3ch¥al ysts described herein to the crude
pr odjClergii ek Ydiments, 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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10 treatnment. The crude product produced from
contacting system 100 has properties different than
properties of the crude feed. Such properties may
include, but are not limted to: a) reduced TAN, b)

el ea§oksvdsscosi ty;, c) reduced total N /V/Fe q:@;ﬁ-msmmmgm
d) reduced content of sulfur, oxygen, nitrogen,

' o t f: d
ET R e R
efbodiaidhts, fHom 000 B ardsD. ogsamstgyams br G01-008 gghs of MCR per
content of netals in netal salts of organic acids; or

%:ff)me §RIe9%Hs thereof. In some enbodi ments, one or
nor ehpioﬁﬁﬁtﬁﬁboﬁﬁnen&f thie REade prodactRianelies ﬁ'omrﬁéa?érlth‘ﬁ 0f Rarhd) But

crude feed be selectivel chan ed while other

lgss Sﬁaptqlga%ﬁs 8 OH%QOI&%W%? ?Ooé @ramasyof total catalyst per
oSt f Gde Bbdutt. ChRNGRIysFdky §s§1§f‘iﬁ|sﬁb ,?&ﬁfc{amng
to only selectlvely reduce TAN in cru e d

tapspesefionand/or teaiment; dhe eatalyst magmm@t msmvgwblt &iction, and/or
. A | ' R

iRESF pERTORGRGP otk of (G OAHL Broait Mitnods 85I berein may be
canfiguregl io eddhoreoirinmge cadalydtedeserihed dereinato dlet'crade prodct during

u%ﬁ:ﬂ%éﬁ{i on, and not on reduction of other conponents.
us, the TAN of the crude feed can be reduced, while

usi n@h¢ esde prpducd gmducedﬁonrmntaeimg gyStesUk00 bay properties different

i ope5ied Brtng SR Soetc SOKEShrRsEs i RO, bl ok et o

rétmsedsT AN glli) r&’d\Ned bildéosﬁy,&:ylfeﬁwedﬁmﬁltW/FE loaritentsd) reduced content

rreet treat nent,. an sportation
R R R T B, S ony (ol SURrad agus Sisiegh ) reduced
hafphaite@st behﬂnt%@t&!dcmdcgd:umenﬁ%mise@ WPT @lab#y; i) a reduced .

reduci,n ul fur | ysts ysed 1n one or nore
Abialsin et *s"%ﬁ’t“FBﬁ S; ) cPmeingtRns dhegeod In sapee

eﬁ%&m@ﬁtﬁ Ang oRBdbedirotiies OF tHERfRle ESRId@}:tS reRifivatcSHP BANd feed, may
net al s maX be in elenental 30 formor in the form

?Wﬁ}ﬁﬁmﬁl whils ptherpEenerties arsenct shanpsias ugh @ dpBeY
sm{aﬁhﬁllymnéée FoP baBIC B Ghay b AediBBle GO BAIG géleaﬂ»em&&c@?m ina

precursor, and then béconm active as a catal yst In
C{tﬁé foed Mithout alsg smﬂicaletbmhm@p amoyptaf other gampongnty (fer a
efdniffe sﬁlﬁﬁ'dre&ﬁ o?Vbbjr 1 sn%ﬂ&raﬁcﬁ eWuPE.F{/ dliring

pr ecursor e cat yst 6] i nat 1 o6n
cpreecting may be <‘:‘¢0nbcmrateld’é oR TANmejucapn,ma# nofcn rbtbmt;m@fe:rﬂmr al

GBI ol TR RO RR GhPe SALBLXRNE s o hfposen

sinee lossad such hydugen Isatbolbeing usedito odduckeothidSBmpiiaBRAn the crude

o e S S P g
afodfiidble td]hl&él(ﬁ:g%tglﬂﬁmw @N&&@bﬂm 3P ficktiéhs 1fien EBBR &l\.ﬁg% feed may
R R TR PRSI 8 GRS TCRREATS.  RNS650:

RVA 3Qatallpétb G&G in @b} mofé edbodhfidnts oﬁﬂ@ﬁweﬁ%ﬁ@ma}ﬁl@ﬁde one or
Z753: and Z763, which are available from CRI

mofs; ik metalsard/or pngor morgmetelsion apenpest. Thestals pay beqinglsmental
formtee o 1KB Rrin oﬁ%alpuﬁidsomﬁeqﬂetmo THE 2Rl st?ﬂ%@x%eﬁ'_h@éu%ay be

the crude feed i nclude one or nore [ ums
inreduged injo the conipeingzoneaisiaperarsar, 20d then heaenie actins|ag deatalyst in

HR¥nta% g 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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10 not limted to, vanadium chrom um nolybdenum
tungst en, manganese, technetium rhenium iron,
cobalt, nickel, ruthenium palladium rhodium osnm um
iridium platinum or mxtures thereof The catal yst

R 2008W89240€r gram of catalyst, a total Col ungg/us2chirosz241
metal (s) content of at |east 0.0001 grams, at |east

0. 001 grans, at |least 0.01 grams Qr in a.__ran OE]
< aounsbis s Sodoosi fiamals b ot Sfaves Gz
1 Qle D08 At 8134, m@ﬁo@ﬁ@hwlm@t@smt bs3 BAANYIBNI20;

I'ncl tdes e’]emsn in addition to the

mﬂmm%mﬂ%@ﬁmmﬂaﬂawm DIN2BH8: BT 106 RN s
Iﬁﬁmﬁﬂsﬁﬁ%ﬁmﬂ eRr&"zﬁtzaizN%o W2?WE4@RN%@:RN650

ment “cont’ent gram of  cat al
R9296; RVSAT0RNSEFOOR M 30, RMS@&@EZG@ B62H £633 Oﬁﬂé;r&iﬁ, Z723;

258 il gy SR et L B Gl B Lol

Ubaxatalyst may 20 have, per gram of catal yst, a

t ot I Col t of at

or aurlh sofhe Tboctedt, SRAFESIREA s S80peeD I P e foed include
A8 6f Rbrel (bl 1AnAsF DGR B Q- sﬂmit CofungisSAE) maam indlids, but are
grans, 0.005-0.1 grans,

BB NeBAdiN SR, S YA BLESIFE GBS LG A,

rRéAIeh, deai & tinum,
AR5 U s et h st s

qas mixfares theyeof. nThechatalysbmay baveiper gigm fcatg!
ngs? BEntéab BEA! fw%q @Oltggﬁnrfsgﬁttléi#@b()l' ﬁ'ﬁl&}b‘q{?ﬁaﬁ 0.01 grams orina

nhation o al S one oOor nore

l‘meaﬁ'osn 9.6@0h-106 Exams, $0GH013 gramsof.Uiing 1 BI% or/)-Qlp9-88 grams. In
soii ot 0y s Cotfyiy 5 Riemelf) & aldond e Cofurns
00 meml(§). Fetmples of CdimomhSeldmards imelude phasphomes. iThegatplypigaay
f Q
e Rl Folitin et o et Bt e 3R R R B00d0 P01
drines, omom-(mas gramsof.00005003 ghams vul.0801-d1grane or nore
tals f d/
ot LRI, 906k it ouplt REDED, Ty
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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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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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10 Patent Application Publication No. 20030111391 to
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from 200-740 °C, or from 400-730 °C after combining the support with the metal.
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active netals may be substantially dispersed in the
support. Preparations of such catalysts are described
in US. Patent Nos. 6,218,333 to Gabrielov et al., and
6,290,841 to Gabrielov et al. In certain enbodinents,
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by allowing at least a portion of the metal to move to the surface of the catalyst during use.
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br oadeni ng and/ or absence of patterns associated with
Columm 6 netal in an x-ray diffraction spectrum it
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Such median pore diameters are typically at most 1000 A.
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pore dianmeter. In sonme enbodi nents, the catal yst has a
pore size distribution with a nedian pore dianeter in
a range from 180-500 A, 200-400 A, or 230-300 A, wth
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S faied O fﬁlternanvely, the catalyst may be sulﬁded in situ by contact of the catalyst with

a crude feed that includes sulfur-containing compounds. In-situ sulfurization may utilize
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catalyst, in a range fromO0.0001 to 0.1 grans. The

first catalyst is capable of renobving a portion of

the Ni/V/IFe froma crude feed, renoving a portion of

t he components that «contribute to TAN of a crude
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e Cr unaccept abl e for
tran sﬁmsbainﬂ @ataBsidhay redite meleast b poetiod offibs achaparieniy €kt contribute

crud ith a relatjvely hi C5..asphal tenes con
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content Contact of the crude feed with the second
catal ysts, may renove acidic conponents and/or C5
asphal tenes contributing to TAN fromthe crude feed.
In some enbodi nents, reduction of C5 asphaltenes

wWolteasnd@aeaponent s contri buting to TAN may 15 pegrissmd/oa2241
the viscosity of the crude feed/total product m xture

chfs Pl ol s LSRR, ket il e e st
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Addi inisema prhodingnis. acthirdtype pi patal yse € third gatabyst hmay e ptainable
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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

56



10

15

20

25

30

content of the crude feed, while maintaining crude
feed/total product stability. In certain enbodinents,
the third catalyst may have a Colum 6 metal (s)

content in a range from 0.0001-0.1 grans, 0.005-0.05
W@ Els5/0639240. 001- 0. 01 granms and a Col um 10 newcalussgoesddzza
content in a range from 0. 0001-0.05 grans, 0.005-0.03

001- 0. f. catal yst. A
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combinations thereof.
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at least 0.5 grans, or at nost 0.999 grans of theta

al um na per gram of support. In sone enbodinents, the
support has an al pha al um na content of below 0.1
grans of al pha 15 alum na per gram of catalyst. The

0 RoxiGedancl udes, in sonme enbodi nents, at npgir@2eba0a2241
grans of Columm 6 netal (s) per gram of catal yst and at

I t 0.0001 f. Col 6
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enbodi nents, net hydr n upt ake by the crude fg_g% nPQ{
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A, at least 230 A, at least 250 A, at least 300 A, or at most 500 A. The support may
include at least 0.1 grams, at least 0.5 grams, at least 0.8 grams, at least 0.9 grams, or at

most 0.99 grams of theta alumina per gram of support. The catalyst may include, in some
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10% or at |least 1% of the TAN of the crude feed. TAN
of the crude product may be in a range from 0. 01-0. 1,
0.02-0.05, or 0.03-0.04. 15 Low net hydrogen uptake
during contacting of the crude feed with the fourth,

fwd i0dsne3es Si xth catal yst reduces the overal lpcrus2o04/042241
requi renent of hydrogen during processing while
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sequence of property improvements for the crude feed. For example, TAN, API gravity, at

least a portion of the Cs asphaltenes, at least a portion of the iron, at least a portion of the
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feed/total product m xture during processing (for
exanpl e, maintaining a crude feed P- val ue of above
1.5). Alternatively, C5 asphaltenes, TAN and/or API
gravity may be 15 increnmentally reduced by contact of
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Vﬂiuﬁvf fhove | &in AlpmativelyeCs aspbalionss, a@é/ﬁ’éABIrsrauith@ﬁr be
ThAIGHERAR rédukbd By QntaR ¥ tRE B Re ARt 9&1&@&%&15@&8 hi OREH 1o

after the first catalyst. The second cat al

- ingrementallymad/onselegtively ehapge propertien of e qrertsi fes @dﬂl ow the stability.

o@menzﬂd%g@cmt&h Ecilﬁt{nb&%é @é:ﬂ&){émﬁﬁkﬂgbﬁ Eaagsact of

the crude feed/tota uct mxture w econd

cat afnsomesmbadisients, thp ﬁm calysti(geseribeyl abave) fogy bhmsmoned

D Y s At T

of bigh mlmlﬁgwmghmnmnananmbtal contehingets arel/aronstalnin wétal salts of

oA bR e iR o SpoiY B BE RS iR

cat allys ﬁ(ssoataiysd Altows, inhsenieleimbddiarita) fystechdyalrofiyt Ipaspd portion of

I@% ude fPE taI rod ct m X e t hat Eﬁasf a rg‘ﬂu%ed

Vbt u &8 PPE?"‘ % G AT O cqmpenents cloa

de@aatse it the errc&'dgﬁﬁéhtﬂﬁm’% ﬁﬂﬁedgﬁteﬁ!ﬁ&ﬁoﬁxbidatloﬂm?ﬁéoﬁﬁbrh $he
ani ¢ aci ds, .a.redyced asphal t enes conten

%‘a ety 9% Xpmpie, pdudine at degsih gfqn&#&@f@%@ﬁ t@? % e

féed/1btARprb @B PR BIrY E2lAfve RS he lcRide Bled ilMhikhp M%@m Q@B thefatBysts
mai nt ai ni n%%‘fthe stabi]ity of the crude feed/total

ppyidense doy Mfﬁwn@cqﬁm& thedength of tifpe theseatisting system may
b6 BheRht¥S WithBy rddEenRBRkAt &e&ﬁ ¢ R%ﬁlw% aﬂ%&s@@% dﬁ ibd Br thbre

second cat al yst bei ng upst eam
NeAEs fyerm | the@rudm feed may; yesomﬁmba@memswncroasc @Ihf@/eﬁone or more

cﬁmgﬁt%’_? ‘Eﬁefﬁxgtdc jacting zones tends to

gen uUsage during contacting.
Co nb"ll‘hiasepmamfystfataad/ystbs thitdedatatyat(s ) inbdyybe posicomdi domnsifeam of

tﬂyf tocg{%p | y Cont 2 %lll nc?qusﬁegftatgtﬁo&,uc{ I%J)Etlrllr%t\m&%e kegond

catalyst(s) and/or third catalyst(s) may further reduce TAN, reduce the content of Ni/V/F e,
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during contacting, may be used to change sel ected
properties of a crude product relative to 15 the sane
properties of the crude feed. For exanple, the fourth
catal yst may be used in conbination with the first

P Rloy/Bd34) . second catal yst(s), third catal wetrusoo4/042241
fifth catalyst(s), sixthcatalyst(s), and/or sevent h
catal yst(s) to change sel ected %Bert es of a.cr

redgegsulfuppantent, geduge eREARY PR ERE/Or poutent,pf m 6% metal

SQ{S%@gagfaﬁigqmgy sel ected anmounts, and/or vvh| l e
mai ntai ni ng crude feed/total product stability

or deln m@/emboﬁm@f coptactefithg gradesfepdyith thejsecond p@elv@@) prgl/or
i tﬂuﬂ%ﬁﬁgﬁ ey prodice ddlleg{ea}lé&/t\ﬁﬁl b diR bt tdiethal Gad IR duced

crude stability. Mninmal net
'ImNi laagchncdﬁ)lliak@n@dnt,@wgdmectwmgn mﬂr@mredwww fypstals in

48 plte? A A0 bl b el coffent @ FAARANVIRDY or)
c&iabhbm:m ﬂmcf,tremmao tiperedriectiveqiopetties of thd erude ée@d whﬂp | e

s (GO bhiBe etF Sihon et i ol

s6dord atald§t ni3ctd poRchedtin sefie, Rithartwithytte sgemd Mtﬂlﬁkbemg/upstream
de feed ma roduce a crude product that has a

the cr
°581°I¢‘H§°ﬁt%é”a}°§¥?g%utl on similar to the boiling

poi ntrhglhigtidyitd déliverhydkogdeh @ §etitied cdnieng Soids ndsctd weisithize
TAN rel ative to the TAN of the cr.ud fe&g. T'-I]'_Be aton&c £
hetﬁr@mf usasredur@s&e@aﬁﬂnsd rembingtions|of etes ety gojyeration o

o@&i XY c8 g?zﬂiﬁ Bt st $hat QRIG ﬁ@lahﬁclﬁr Ry Sowt Gﬂiy@rogen

of the crude feed. Hydrogen generation i.n specif.i

d@um eantacting, eayds usedto shang S esas AP RAEtict AR 1O PEuct relative to
%En%?ﬁa:e{'tfé gf‘ A€ Lruf® MeAC kb BahplREBe ?diﬁ‘tﬂl‘%ﬁta@'sﬂ 1A% be used in

uction of properties of the crude feed,
cbmbm@hm with theifinss m@yﬂfﬁm@d@&mhﬁ%i%‘} caiglystis) fifth catah'st(S),

TP AR SO oGP GRS ot ol o

vitsle®blyWBaRBOHthE 30PpertieCf tbsm@qmd by selecteftavequatseand/or while

durt'gﬁnggOﬁe%emga@gd&cbaabq%%gsagr fdh nbdiBer! o Ufikifsts may

teceleated tongmmnenet hhdrbgennmltakd avhilh eaindiining ﬂwarude feed/total

et al yate) yethe, el yery, o LS INdsQUeRIPY RS content,

mﬁwcmﬁ@m @ﬁwd? lb:t coa:ﬂynanf ibns ﬂneretbﬁuflﬂmgwdef : rfeed th de maintained
concurrent to tne oW, .0 ecue5.e. I
ok % O s reopestie Rt B0 e g BTN
VidcEityZiEthe dHYAH RERIO iT8Ymod Q0BT eiedl AN agkior thgvnsmttﬁaﬁthm gude
i n one contacting zone (for exanple, contacting zone

fegb in FIG 2B), and hydrogen may be delivered to an
addi tReGR@on $PRdt AGdrb B 1HRIRE b HHRIcneM3eaal eay prédidé aGiude groduct

zone 114 in FIG "2B) in a direction that_is courg)% r
thatdas ®boilingrapge dstribition simifar tqths beiking peBAisHIbyton ﬁl@ crude

1@%@ LRPER %&eﬁ"fﬁﬁ%lﬁ% footﬁf AN iheNrhdl 88 THe QW HIASF the

ternative In a stacked configuration
dqrelegrodugt maxalspomdy clREng bm)anvﬁyaml@ amogpiyassempared to the
enenate yr ontacting in one contacting zone
% I—Q&o?tﬁe mdgg?le acting zone 102 in FIG 3B).

hy dr c}gﬁmm gememmm dpecifie bontmtieg zones maf allew seimﬁw adghitin of

hy notggg %o other coxlﬁacnng 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

61



10

15

20

25

30

direction that is counter to flow of the crude feed
(for exanple, adding hydrogen through 15 conduit 106’
to contacting zone 114 in FIG 3B), and to a second
addi tional contacting zone in a direction that is

Kseasy to the=flow of the, crude feed (fe@tTws2004/042241
exanpl e, adding. hydrogen through conduit 106" to

tact 116 FIG 3B). di
vt cameig of the AT Faed 3 b DL PTG ot
n{lﬁlg b?, ﬁgli\%&:ﬁ to ﬁ'le {BEGCt I%tzanets et fxﬁlﬁﬂ& theGadi@iby:s catBigbt(y. The

ream of the sixth catal or vice versa. The

delmty ofabe hudrraﬁenm b gty t ﬁpvsoef thg oryefepda dr somen aI
egﬁg‘?{#ff‘t (ﬂg% Cegﬁ}éry ?%‘h d g mh P GRcurind 1/ (Fe1169 of @B trude

conte netals in nmetal salts of
fedgani ¢ acids, with Iow net uptake of hydrogen by the

O 8o B 5k od PR B R G o gy
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T
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shipt abasjimonse, i psien Ao capo e conturrest S A of e thlbe fecd.
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ave a total content of Colu &‘? S gqer 102 in
agmm@dmmmg@mm: 9BS RONARHIREAORP ?@& exapp Dgﬂ‘@q ne 10
HG, iffﬁ %eﬁycfl'&@ﬁ shiee ﬁ:% B dehivE @ a 1Bkt 23QitioRAlBMading zone in a
{ e upstream seventh cat al yst t | east
e@re@@ngmmco@mew ofgghe ¢rade-fegds glfyeaﬂﬁlfies hydrogentough
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catal ysts nm ro uc r odu a

wpPeatic o6 e 09%’@701’9%{&“% 0'8‘6(95‘1"&?‘{) ‘:‘Pbﬁaﬁ]g‘ﬁ% “{ﬁfgg‘%’e&h’ %T“A Sane

Opértilof #le dn@RFEed1 % of the TAN of the crude feed. In
some enbodi nents, the TAN of the crude fe

be.. ..
ncr dmanmes ot B B FCiEaH e AN REY OHEET Birion
ftﬁ: w?‘ern'ilﬁ%%lgsg g_?e@tu?sﬂ:e@fn%dﬁih% dbdRdtren A6, caaBRt BAY havE a total

crude h a catalyst to form.an |‘3)Qtlgj
mmmf&@mﬁ mtal(s), pergere af ‘Eﬁwéq{férl’ﬁ peznes Spwy(.Q010 6 grams.
Bl 8 oc00itn LD M AH 1l ety b 1Lt 63464045), per
gamebé dpwnsthean s&\&mhu catalysh thatyie dqlml tqwrlargesthaméhetom gontent of
roduct A
{:ﬁ :%ﬁﬁ?@ksp Sgrgmflg‘? e?“ﬁ iy ntgl’:grtl;lc%t(%(%e sta ol-[ltﬁ)%{“s
ﬂ&tal(!)@eﬂgruﬂh&)fﬁﬁte@étt G mmemnﬂﬁdmtentsnﬂm pommmhfrthmg:stream seventh

R e S S AR

relatively small amount of catalytic active metal in the downstream seventh catalyst may

allow other properties of the crude product to be only changed by small amounts relative to
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with controlled contacting conditions (for exanple,
tenperature and/or crude feed flow 15 rate) may
assi st in reduci ng hydrogen uptake by-the crude feed,
mai nt ai ni ng crude feed/total product mxture stability
oo boogrogasacessi ng, and changi ng one or nor eprrerAstiofs42241
of the crude product rel atlve to the respective

of .. t.he

properti es of t he eed. St abj
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tends, to change. For exanple, the crude feed may
BSO8Rt s that are soluble in the crude feed

at mﬁnﬁ%&ibaaﬁhfeﬁts%amwsom&ﬁbm@d/mrw ef)ﬁtdlymm&f)mbimehon
crude feed change (for exanp
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o@'ﬂﬁ gﬁ\e%w%&freﬁ@&e%%é Bl rp?oﬁeﬂleeeﬁmaeﬁti@%d Stability of the
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R R S R E ok e
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oo ? S4Bl iyl Byt Rl Bl 300 Rl mE AR YRGbiBntion of
compateytstitom the dhile faeditdtyl, pl‘d?dmt eixfirg iog pambindtionb therpobcess
T O LB Se 0k 1 AR L8RPl B IRIADL e
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1\918&? i’. ften yhﬁ}alg@o% h&%&ﬂfeﬁag; ﬂB@Eoﬁl%?ﬁgté Wil tfRed
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LHSV, tenperature, pressure, hydrogen uptake, crude

feed flow, or conbinations thereof. 15 In sone

enbodi ments, contacting tenperatures are controlled

such that Cs asphaltenes and/or other asphaltenes are
e BeSeksvhai | € mai ntai ni ng the MCR content of pctrh®2004/042241
crude feed. Reduction of the MCR content through

Kk d hi gher . tactl
PUSepBALR K R A5 B B it B RO R opeems tencs o
reat thedife ofaheoe mokeof thd aabilysts. \Additionkidy, eHeledficiéneg df thetpdeess
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By ool B sl arPes e BEmmR iy el et Brodye mixture
nhyyeQ@eddsatp tordeediica a AL bivautteAthMekifed figpee@lsal ysts -
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al l ows for "'sel ective change | properti
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. . M X : r d
ol Blo A JK Y Spanilé Furfil Ol B8 eSS
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' nt-act in e, er ,confacting tenperatures
cpirhcting SORLAGL) QRS of el OIeRRY ierlf TEFals 7
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after _fhe
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s@BilityATiche Wud SRRBOB HoBSct MY ufeSMH/OL LN RS fbre GPthe catalysts.
asphal tenes, content in a crude product 64 WO
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d@sﬁﬂ(}éﬂrhei'é?l?alﬁvse%ﬁpbﬁsbﬁﬁﬁ esG9 Bl ?eﬁﬁceﬁfwlfilgﬁlecﬂggeco %@dofttﬁ)e
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a greater extent han t he anpunt of

crde feafl prlyehinggs by @ roiatively smaly amodn t he first and

sec 1 1=y . r
i ¢ o YbacRt) BRI oL A0AE odu 61 SPTES Bt Bloperatures
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. | nd a . second contacting zane
oty W defbctive GG ¥ B fes R ron RS SRF AT Bt e
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econd contacting. t erature e nt act
R PB4 U CPRIng JFRFEACYE [she EBIEES fghefrstoqpiacing zove.
Otieecdnitactihg Ratpaltapads (forkedmyle,lsesont Rengrrbahry ShirdientpBRiture, fourth
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e . o o i thi
N i i
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15 with selected arrangenent of catal ysts and

controll ed contacting conditions are set forth below
Exanple 1 Preparation of a Catal yst Support.. A
support was prepared by mulling 576 granms of al um na

(o bdosibdsea Catal ysts and Technol ogi es LP, M glgirg@ififoos/ed2241
Gty, Mchigan, US A) with 585 grams of vvater and 8

grans of glacial nitric acid for 35 m

remmqtmagmmdém in ol coietf il crMF G540 Asepalge extent
LdRenGhe ARfardiedbnd

cathm gﬁ{l %L@&\%qﬁﬂh resulted |n 6% arr?s of a N

cmmdcnn@mpsmpp@ratethwmﬁ@mmloﬁ er of 182

The cal s . .
f ur n’gﬂf m"‘]*?:l Y n‘%g gn’p era m%?‘gﬁa%é rﬁfsg Fiﬂélggpz bHi/or a fourth
catAPs1 & sScandaonthotmghzony may molide biber catalitst(s) destribed herein.

TL‘?]E’I%G for 2 hours to &%d%@ Soﬂﬂ’?*h%@%{s‘ ol StéHﬁ’e?&tEre

966"90(&‘*01 rtcmct Gfﬁ@ oRdgfeadin thé first pdmactihg) mueamtlﬁhe)ﬁfsscatalyst

ofb ot s Wb i e o it e by

tHYBRAA LofiAGing zSh ﬂc:%ﬂx@s@tr i @re@fer thhf) TAR £hdfR €; asphaliddles reduction
pore vol une of chB/ The . sup ort had

msmeer_uaemmmmhmm@ 5 G 3P UeHop op g parpsgrude
fdod wileh theGfis (f;u{& Sdcond Ot PlemParaiieds aff wﬁﬁﬁ gg°Ch the

pore size distribution having a pore dianeter within
85 A 30 of the nedian pore dianmeter. This exanple

Egﬁﬂﬁf’ ggat es how to prepare a support that has a pore

stribution of at |least 180 A and incl udes at .
I easNot-linitipgeremples of supporbprepargiion, GERlYSPEDUBiensFyd systems -

el

bW:Wh a Medi an Pore D aneter of At Least 230 A The

gt In EE&B t%@%rr%orﬁmhng '

-sde gﬁﬁis I@edtunﬁna (Emmiph éamlysmad Tl‘nqhnelgglas bB Michigam City, Michigan,

U3 s B e st RSl op 2 E AT, The

réduldiiy ﬁfullE@&n&QJelﬁds @ﬂuudeaanangam TriglobtWiieslate drjed roetween 90-
(100 g) was inpregnated with the vanadluml re atlon

125 PGitand thenzalstned ot 918 “Rowhish wewlipdde falgramart 4 ‘E‘ ymport

i st i ek o PRY A et o a‘t"%??‘éf‘g‘?%%l%?ﬂ’eé

f@meet. Jhe fisnark tmammaamscpm IQﬂoaldp@FC eutrd y/haurs, apd

hgﬂ ?‘Jésl r%qgeefobs hos &ch the-gﬁfp a B(P)t?]té ﬁ per g}%ﬂ] of
s@lﬁpo&w 0803 gmpmoﬂgam:hazimnmﬁ, 000088 grmﬁyfglphanmnnnasﬂﬂﬁ%ﬁams

‘%%E}ﬁ{ﬁ‘é’?f 110 H@ﬁFhAddlt % g.{ué:f%a% cumr etdri::?xtr%%?lﬁ%cmm

I‘h@@ﬁﬁiobtma@ a%ﬁklfac&hreh afl1 ) 1HY¢ endli @t p@r valutdeiofi 0801 AmUg. The
the nedi an porge

syenophed paotssizer s 'a‘m b sredpn Pﬁmc%?fﬁﬁﬁr@b?%ﬁamﬂs?ﬁ 7% of

hAial GurBbe? OF oreSinZ ke @r@ilfd cﬁbthblﬁ[bn\ﬁahhg a poRdiincteravithin 85 A
di ameter” of at |east 230 A
of the median pore diameter.

-O

This example demonstrates how to prepare a support that has a pore size

distribution of at least 180 A and includes at least 0.1 grams of theta alumina.
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Exanpl e 3. Preparation of a Ml ybdenum Catal yst havi ng
a Pore Size Distribution, Wth a Median Pore D aneter
of At Least 230 A The nol ybdenum cat al yst was
prepared in the followi ng manner. The al um na support
m@m@@gﬁy the nethod described 20 i n Exanplmrhisitaoes2241
i npregnated with a nol ybdenum i npregnati on sol uti on.
The nol bdenum [ rrpregnatl on sol ution vvas D ered b
i) ,0f g Vapadiumatalyst Haying g Pore Size Distiibution

WR% l\glﬁdli;n Pﬁmaﬁi‘etegg%kﬂgzst 250 &7 'Iﬁé @iﬁdﬁﬁn catalyst dprepared

Ol am ne grans_of deioni ze

inthedollavani wapnes: %‘hmalwymawmom mﬂayedmsthﬁ@ﬁthe@ dessribedl i
E*g}n' e 19Lgs ﬂﬁﬂf&é}@ﬂd Qithla VanSldh ﬂﬁpreé;ﬁﬁﬁﬁﬂﬁtﬁﬂ fpﬁQai'&i'b?n

wasPCool ed om t enper at ur e

combitingihtYgrams o B6OSDipwith 62 gtainsof deipnired msr AdpH of the selgtion

82 :Eg wi th dei oni zed water. The al um na support (100
gf ) was inpregnated with the nol ybdenum

| mpr @pealiainda ssppart (100 g) weeiohpfegnatdl wishithe vanadium impregnation
RGPS sehipr 2 Bairs pih dbsrstonsl efiion cied ol B8 vgT/BY S akp bours, and
tﬁ%%iLgdeﬂgt S5 555 nG@at Wkeaﬂﬁ@ ot Bfitd {04 grams of

enum per gram of cataly with the bal ance

\i@eadm‘gnssmpm of camlyst, mih;lwd:ehm heingsupRart. hEhe vanagdinpcatalyst

%hé?ox%‘sﬁ!erdi BHv){\q]tagn@u/aﬂ‘ju n%eac’[i‘aﬁ&é f@b‘@!&?? re%m&'é%fo 69

ore vol ume a sufface area of
chi’ G, it} egsurﬂ@blarea of idDiny/g. Gﬁidm&h’, 663%c8 W’@D@Sﬁm gfipofes in

ST RG] o ORISR 58 PR A P Kot

mpetian potls dinméter. Wi thin 86 A of t he nmedi an pore

i ey o1 T 8 RGBSk 1 250l 1 RLEAREAL ] b
@hﬁmlhﬂbnw&hw:ﬁé&mpm&netamfat Hmmér of at | east

. Size Distribution-

%tgtarMbdihh cparé/mahneaeﬂ\mutmas?qseADlme}moeybdeﬁmﬂammm ~
enum vanad] um cat a e
n s EpUHr R Hﬁﬁ?ﬁﬁeE; HE3 FYRRCH £ ﬂ}ga?ltep thethed Eeribed

ﬁ‘EﬁQﬁf}l@q wis 1&91%%1&'@6&‘\91@1 SRsEbidyash iprdgi@ivnlselufion. V\Bfe
I npregnated wt

bdenunt vanadi um i nat
rﬁ@lmep@ﬁ ipregration S%!gu%wsax@mA by jcpmbinig) ‘{% %gm
@@% Qg?dnﬁkgof%déég wrmgﬁn@fofém oY grards &l

grarrs rans Of 30% ﬁ%/ rogen per oxi de

mm@)mol@nmq (YEAdeng 6. Shgrrses of Seioniz toorm a sy, sTheglurry
b LA g iy e

obue tdfmsenires Fhe:ipHofi theasluticowash. 36 Thesniutiempdume waeadjysted to

econd, sol UIIS‘?n was made by conbi ning 3.57 grans of
@@%ﬁ” PiSfs of 15. deionized water. The first

sol utThe aiuaﬁﬁh ﬁ@p@'ﬂdOG @lautish was inpiegmated bvith det msigibdenum

sufficient delonized water was added to brj a% i?gq
ierRsnston sebfion.iagel P hiaws with cecagionatagitasion; dsjed 2t H °C for

u Iy
Fkalep IR B0 s bt g ol i
0.0rbgregs af inolybdamumt peo g:anajeatalfysir witl t}h@a}ascwbemg support. The

rngl g‘c?e'rn(.)urr}%la.taf3l aataI p%re size distribution with a median pore diameter of 250 4, a

pore volume of 0.77 cm®/g, and a surface area of 116 m Yg. Additionally, 67.7% of the
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dried at 125 C for several hours, and then cal ci ned at
480 C for 2 hours. The resulting 20 catal yst

cont ai ned, per gram of catalyst, 0.02 grans of

vanadi um and 0.02 grans of nolybdenum wth the

D #0&6639R1 Ng support. The nol ybdenunm vanadi lp@rmsmwmzm
catal yst had a pore size distribution wth a nedian
pore diameter of 300 A This exarrpl e denonstr

at es, the
total opabertaf peresin the PRsF siandigtrifution of ol Yo g S 4 pore
tribution tharredan
oS Pl e cmmEp g aglrt L 00 e
Cont Hluis exzinple @medeiratsdls mpanatipnoé a Cobm @@?@1 caAaIYSt having a
p§r§giﬁﬁ§ fq%ﬁ&{ iy Mhdeliafl poé %p# o lo¥ afgi 34000

was eqU|ppe ernDcoupIes to neasur e
rEys . J oy . having aPorg Si

nﬁ@tbahm@wmﬁmdm&saialmm@mddn fe f(vmﬁngg menneBt Thd dndina

l\/aterl al s; BIXPgbﬁbﬁl%am Suc e J%C@gﬁe ﬁ%?feg

lémﬁﬁ)’?arﬁ&:ﬁﬁﬁﬁ:? e@gﬂghtsbmﬁgn ﬂeﬁmd :EEfdlldm & first mmnonfwas
cat a ysts wer e ended W t an e nt o o
mgrlp by pombining 2d4 gE?é‘?“cﬂf NHMPrl, 3 b s 0 WPy T B of 0%

gcfei-d%ﬂd Photdethahslaaine AAD3 .28 prams of
goog/ 63924 aﬁréq’l)ﬁgzo 41042241 The cru Zed fl ovgrt?
deimizedwatento forsa flumm mlwm@fhmnféwr@a@t%ﬁ figsolytion of the

B{‘-{St g géatt r}sghﬁl ?&%ﬁé&oole@t% }o%ﬁf]te&gérgéupee was positioned

omo reactor to Serve as a bottom
suppdarsecond sbiotitrowasomadel bysbmbmﬁngﬁ@ﬁf gramb pEEOBPx with 40 WS of

PP R o B RO ool et sblifor Ve EORGE] Ay

- deiopizedwikeswascaddédstbbrihg them:nmbmbdh sdutmdmhmq)m’te 8 Irdﬁ@mld the

f .77 A, th 66. 7% of the. .tot nb
et 0 e U S
nvﬁliﬁd:eﬁh:%’ﬁ}axﬁditﬁﬁm ilﬂi)geggﬂgiggbluﬁeﬁ agecttfoa?rhblgs with Imecdsmt:%lmmtaﬂon,

t st _cont ai ne ra e
P A3 P Ton ket e, e abermeinsi gl P01 C 5 L B othe Testiting
Cat A ysm;?ﬁa e SAmMAFYRUINR, 6.0P Bfs of ParidHidl 8d 0.02 grams of

i 1'i céne carbide m xture

56
| rmsbdenmeuﬂbthe balpncg peing suppen. Fhe me( Cm\@pﬁ@}nfetﬁ@stt%d 2

poﬂzr D Ri IR Wil tﬁ%&@%&ﬁ&ﬁmﬂ?@o@l&dd' e catal yst had

a pore size dist ution wth a nedi an gore di anet er
of ~ 9Fhis,exauinplt d@BorRYBte the prepargtion ofwfrbern 6 fmetah apda; Colymn 5

gﬁﬁ cthfygt ﬁkﬁlg ]a?)%)ﬁet éktnjlb%ﬂog @t ggnegmﬁ?abﬁ & of 'ht least 230

I'an pore m ddl e
Aat al yst contained 0.02 grams of ni ckel and O 08 grarrs

Flﬁujgflll cone

c@smbﬁeﬂ lﬂ]ﬁ6~4811 ﬁ/@ eqnﬁ:@edmﬂh theonexuplas toopeagire t he

m tin n m {0

PRRETGS BT AP TB S R W PR UL S gpace
lﬁﬁﬂﬂeﬁ ﬂleﬂﬂé’rﬁmdrbl@ﬁﬁi & ingdr whf 2f ﬂseaé‘fﬁtoﬁ Wilhaatﬂ@ﬁs enddligmaarbide
(g@%g,o sig%ﬁ&%ﬁ wa:%;%g @i%eﬁ%p@ﬁf g sélﬁfﬁﬁﬁ Bi_dte ?sebe%g\lre%qg Rave

low, if any, catalytic properties under the process conditions described herein. All

catalysts were blended with an equal volume amount of silicon carbide before placing the

mixture into the contacting zone portions of the reactor.
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20 Silicon carbide was positioned on top of the top
contacting zone to fill dead space and to serve as a
preheat zone. The catal yst bed was | oaded into a

Li ndberg furnace that included five heating zones

&0 Zoeswoodi ng to the preheat zone, the top, wCHAiSEN04/042241
and bottom contacting zones, and the bottom support.

TP 7 e 50 B o ¢ T AP B35S oo

thydsage $Silipas cirbide wak posmumbaaﬁthmotmm&hmeaaormtsmeﬁs a

volipmier ) g PP on it e R e woﬁ%daén top

otfhﬁtmuctah bdFBide to forth albitidm corIEﬁiﬂiﬂ% &?tw IT% beftorh hﬂalyst had a po
contacting zones were | reas (0] ove
sige |fisfib ﬁraw%@ane&%anfewd%m oF 17 b tgﬁﬂf /'(e?fo tﬁ%‘if’a% ﬂ@n‘aqr of

poR4 ifCthe HBR sF2 QlsffutiBPha ry\ﬁﬁﬁeﬂeﬂﬁhﬁﬁ%(ﬁ of the medlan pore
incrementally to 316 C ( %) at a rate of 10 C%
. diamaisy The bettorpeptatyss cm@&@ hefsmolybdenpmiapd 8042 grams of

@%ﬁ%@%&ﬁ)ﬂgﬁg%%m anW@%? p(ai‘,lLtfsg(r]I :\%o

hour & mifidls catalystisilicong carbide mitared56 ethf)oves gosidoned on tapef the

R SRR 5 B B S AR v

smeeimtratunan mmamﬁediampemcﬂiaxﬂéier@f 98 @Q with 6bGP%e dﬁhﬁwtalh oumber of

e T R 8 i by A0S s o

cli'alzﬁ&ter? Thd hﬁddw Myst aﬁﬁamlm ﬂmm of ﬁiekeﬁ apd @68 grams of

35Sk B SRS S B B

bot t anop eatbigstsilitend@tside RRGurd (42t @) wpssiﬁoned ot fop of the
r_ﬁ ctor. The crude feed was ., contacted wt eﬁlﬂw of .,
Ry e&&‘?%‘f%lz%nq 1R 19 19P ceprliag 6?“%&&‘1"6%?“3%’5 apore size
M@i@h Wit anddRiotd BRfetySfa 924 dndlchAimed 0.64 fof
hydrogen gas to _the crude feed provided to t eactor

LD D™ R of satdpstarifiphe bﬂﬁ@ebmgppmalﬂya%?ﬁrana umina
sEpforsur e was 6.9 MPa (1014.7 psi). The three

contacting zones were heated to 370 C (700 F) and
mai niSdicae garbide 3pepesitioned o Ep of Bigrtep copigeiieg zang feBll dead space

Al o $eVel 2B %{e&ﬂ(\zﬁﬁ@ gl‘}%ggtgﬁfs%ﬁ Sval 2led B‘EJ aeﬁiﬁ@& 7g:l‘ﬂl.‘lszua.ce that

mal nt ai ne | owm ng sequence.
thadudeg (e heating zores domﬁmndbmsﬁo @le(pr@@a@one,dhe @w@éle, and bottom

?:8 %z&;} 9@ %6&) Egrtfor 1800 hours, and then 394
% tor 24 P The total product (that is,
t he dhedsalpsiodaetsuliided gaisjrodicirtzadzasdoas :mxtaﬂey:i t vbidehydrogen
uct was rod ced |nto '
shitfie st LSy G EEn ¥ e RftAGESE Ao 118571 5 il  gascous
rhiRtud pep Vol he t(mibp 6t mﬁp&myse dsﬂicnh oarbhle VoI5 udlg:opmtednl atcgartanfithe
S, s jnput, to the system s’ measur e
P Fonelh TemrestriSat e FpachBs s BifetbueniefolbEe oo
Py over \é\@xburﬁidhel&talt o L "Sfftor 2_13@;1@ r Alfler Holdusi i LOAEGS, the contactmg
periodically analyze o_de nne a wei
DR BRI T o ALS 5y (600 0o e Sl RS D
’l%%o&lx&f ?Qsﬁes%ré RSl ki 1808 foMR HBRE, IRANEROEADRS rﬂsed to
onen roduct%%oopertl es are summarjzed in

3'? 9 £70D °Fpever |l ourand heldgt 3 rfor twomhemise The corecting genes were
aﬁE&ngﬁtcoBﬂg amBfht Qﬁﬁé&ﬂ&. crude product, a sul fur

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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20 content of 0.0075 grams, a residue content of 0.255
granms, an oxygen content of 0.0007 granms. The crude
product had a ratio of MCR content to C5 asphaltenes
content of 1.9 and a TAN of 0.09. The total of nickel

WooaeEskum Was 22.4 wtppm The |ives of thegcTws2004042241
catal ysts were determ ned by msasurl ng a wei ghted

bed " WABT" _
DroprEie PUBaRads TG ATy T e i o b e ol Bt
THQEJ R I fdTIdwe@ ﬂirb@httﬂﬂp:eh@t 2ne, 16p cddﬁ&hﬁgtﬂieyﬁdcﬂm@ntahﬁng

is believed that as catalyst |jfe decrea
2cp o Qniaqtipg;ons, pud bp P%%Bﬂl?oé%ﬂf thed§ ?%%fers@ﬁﬁr’@ﬁwﬁ was
co%&‘éd With Sath dfitti@catalysts i tHePresbrivR bONRIBHN gas. Chractibgide
feed in the contacting zones descri bed t hi
coastitions were asfolews: Tt @ﬂw@@m gas {o,e giRde 5@3 ngfedée the geactor
whd T8 Rl 3660 SEFBLREBYMRLI meJﬂréss&fe Yl 1 MPARG1AT psi).

contacting a cru

Thegthteonontarting gostes werdihsated tet7015) (30 F mmm@meawon@ for

56&)&%}%\??”& &#ﬂ%ﬁ%ﬁ%&ﬁ% om%ﬁfﬁ?l vgﬁ st abl e V\ABT Spntained

inithe folswipg saqubnhac 3 °é3a(t7ilfrﬁ7c) dort 0@ howrsand zﬂwal 338°€ (730 °F) for 500

ey (3P TSl e 87 °G 4B RLE P e

cor ritkadtalproduct(that iy thetrude prodoctiand gas exitedithaxatbdt W0, The
05/,063924 P S2004/ 0422 Thi s_exa .

oL RO Bt Btro et B A B MR A PabE e qui, separator,

thé mlpycﬁimthaaélse;@:ae@mﬁhs trage p‘fb&tcl: il gais O Graninpht ta theagistem
por e dlgrreter at le St(.'%ag E]Igladtlonal od by a wet

W&wgﬂss}rg by f W, CORSRoders B!F?%Wﬁs“é y
1eSBAUEN TAO ERdE hroRdt Vas bého@xchnﬁﬁt&[)@ed WwRlRErmid-a ko percentage

with at | east” 60% of the tot nuyrber of s.i.n th
ofremporgnisof dheorpdeRipdush: Eﬂeﬁm}ath %B?W*‘-gﬂéﬁ% fletghming
w@lgh eRlenth R o@@’%?&eﬂl@r Enfdk pRRLA propbitied a@QBinkRkik&Xin Table 1

n

t'acting conditions produced a total product that
of 6l Bided the crude prodict. As “measured by P-val ue,

cr udg, f g%gllﬁ ?ﬂﬁé 1 R u%ugg prBdnet ke pettonth bférﬁdé_’l)ﬁ@duct, a sulfur

mai nt al ne e product had T educed
canét RGOS /guanie a evsivue pentent eﬂ%%ijgr@m,faa OXERsICERient of f§007

glr\ﬂ?lglu f%rgﬂ%y}ﬂgﬁh f agl'g{:lo bAlRR mﬁﬁﬂo% LidRs baRdh of 1.9 and

e r'esi due content an O cont ent of
a TAN afl0l9e Tbe tulalof nickel a@@%ﬂﬂdllé@%@ﬂhmempr oper ties of

w i SR up B el B ke MR TR bed

tethiﬁhﬁe MB’E’)R@'S&S ﬁmamgtteuf thercredeeste e atmbyet lige-matbe

et T O e A by e B RRR RE°

dé@éabééﬁa mihihdre@ées SEIRI8As & ngplhhﬁ rép@ésaﬂltaqmmrf OWEABZ rvelrsus time

net haod of anal yzi n e .Gr uct 1
(&g Terdweravementi Oﬁﬁfgﬁiﬁ G tegefiadiae ?“’%ﬁ&@’:w&@a BAtiple.
Ptk 136 Bpre@Atiahe 3Rtdga BV ABT ofihk Hﬁ'éﬂbﬂﬁ&&ﬂ%gﬂﬁ}ms—ﬁ?&sﬁ hoiete of run
feed flow .to the reactor was, fromthe top. of the

umea@tcemamgtwqumw toppgiddisa B BtaSiSc P 2
r | ynéef*rtfxé 1251 tinfeOthe WAB? 'ESHhQ chiRctinp zb8 oB%' ch¥ed dpproximately

I'Tcon carbide was positioned at the bottom
20fCt methamdaswely@tabbrWéBasn aappessible te apisente thalihpeatalgin

agivif Bf BeYabid qagglﬁlﬂ%e&?#ei’écgelﬂ] bty b WGl Rin HBSof 3000-3500

hours correlates to 1 year of commercial operation.
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forma bottom contacting zone. The bottom catal yst had
a pore size distribution with a nedian pore dianeter
of 127 A, with 66.7% of the total nunber pores in the
pore size distribution having a pore dianeter within

%ﬁ,ogfw:,;ﬁe medi an pore di ameter. The bott ompcaaisadoysizzel
included 0.11 grans of nol ybdenum and 0. 02 grans of

ni ckel per gram of 25 catalyst, with_t ance .

L 3his e gemaRs s b Tbe B o 6 FT PR i ving
IR 186G Anind Galldith

a%n% \{% or rrlmt){t1 %&ﬁ? é’géaé%’%’?éég‘{l?{ﬁg&zt’g % The top cat éjb@z.reen

chialysia hpdnga pirg eize dllswbﬂh%wiﬂmmﬁ’ﬁlﬁh pere FECES 1h FaBs
9g C}%@? er O%leasQ Qotof ‘fﬂett ¥ 0f pordda Hﬁtp%}e suEhasnvon

ore size I stributton aVI ng, a pore
kﬁhﬁgﬁb&ﬂ% chunietﬂr withih 45 Aﬁ)ftlhqumwam qm@eram rs@ma@! §¢
eto

| yst

%ntﬁmér%ﬁgfﬁﬁ%syﬁﬁll n@@ﬁ%%p%?t gram 0 cat AR et t i

thaSurb@ by P-grﬂub,e;hnb fedditotahprodisi trixtane stahth 'da_s mgigtained. The

osi ti oned .on e ont a
s IP‘?}@Mﬁﬁjélﬁdgﬁ@ﬁt‘B&%%ﬂyé/@ée zone °°a‘ t, and

| 48 el?%t&%&ldtﬁéﬁﬁl@e ma@fead,mmhmgslﬂw ceatst ariddbe VGO
i ncl u our heat ne spondi ng. £ ot hee
sonenafibossiis prodhet v P Borid Btadt Hpes aaaneL e diieed: o,
MG 6. Mf%WdQ@%Q@WIWU% (I OTR: LHaveES‘odre Size
[ Fis :].l 1( Nl \I/'Ie g t pr Oert ! e Su k'.h_ dl[fl:llereactor
S s o e
methpcy mietiokl of brparating the total Eedust andanethoder gl ng i o product
h t

g%rgrﬁ'le_ls%& g? &%h%d%?ﬁ LS. EaniRalyRl $&aPEed *ith By edquaDesiume

acting ndltlons were as foll ows:

-.:dsfalliconoérblkiydrogen gas to the crude feed provided to

; the r ac é&gélrogqaat@r%écgﬁﬁ%%fggo@ of el TENtAAS the bottom of

h71, 1477 psi). The twg
e Rdadiot.i 'Hg= reaeke svassitled fremtbetiorn do @6 (n the (ﬁHbU“FS mggipgr. Silicon

t d. at 0Q
”a‘ffﬁ%}%'af? f?rs’é’gn?ﬁif gf?ﬁ P F&B’ c (%ﬂr?ezrgxlc?{r ﬁ‘g%‘é%g’gr%?@ support. A bottom

b1y ReBE6h @Fidemixniraisedn’) was busitiootd gvion of the qﬁ@m@rblde to

éi%aﬁoe o conipaa ase P Qoo AR i PRSP Wby in

aﬂ:ﬁ&ré Afamefet of 7 A2AtHEEUT% of the tataltoninbbr powes i ﬂmpomfsnze
1173

ours. The total prQdu i.ted the r ct
dissibyiigrehaxing ¢ Pate CH‘@%%F‘PWS‘&B %1‘&!93 eéit orel‘ﬁ T u?hq bottom
RRAY wchfae@o an gﬁ)&ﬁf@%l%ﬁ%ﬁi arfdl )2 gands afhnickeb pergeandof

gravity of ring processing. The crude product

h&dystp@ﬂhéﬁh#ﬁwbémﬁd@ﬂﬁ’ﬁoduct 0. 0023 grans of

sul fug /(@66 £pbsifbedonadp OFEES
and O. éof’léta?jggsgﬁé?grgﬂglﬁigg%x Ad(gl t’f“?ﬁ“& %qsplr ogfrtl ps of

bbitone ccumnpg zm:am fommdhd top cerdagting 7oy £ho ‘a pore size
E}é@uﬁﬂ ﬂf‘ﬁl%l % tterd er bF 800 £ ORTHREE. TR DF HaQotaN dvefder of

yst aving pore size
goish i therporesise ﬂmsitxbumnmdmgm potsr dsarok terrveithic 26 Aof thegpggléan pore

et ween_90- 18 r 1
AneE HeRp ooy U AR R ool S RUEL R 02 S of i R
P¥Y AR o2 EhtA ALV the bﬂb.melbvmghmnﬁﬂme &n]u@p@mtbubsva;ﬂmalh@l@d on
%puc%%hef f(ier(setdconi\:,e\t,(r:]tlirlgezoglg tsoI fﬂf Seag (s)lgatcg ngd t% régrvgga preheat zone. The
catalyst bed was loaded into a Lindberg furnace that included four heating zones

corresponding to the preheat zone, the two contacting zones, and the bottom support.
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content of the crude product were 99% and 100% of the
respective properties of the crude feed. Exanple 7.
Contact of a Crude Feed Wth Two Catal ysts. The
reactor apparatus (except for nunmber and content of

WROLASHdsPE zones), catalysts, the total produwetrus2004/042241
separation 25 nethod, crude product analysis, and

catgl}ggﬁ%@u%flgeg}%mng;hod wer e the@%giﬁ%giﬁig 9, was

14 APEE tpST tRUEERr! TRE crlille ﬁé‘&’h@w@d thithubh thbQrehe¥@ond, @h t O

the top of the reactor. The crude feed f[owed through
qontactirgsieantbofiomasontacing zersa enthation suppnst ofilbs Wr The crude

@%ﬂv%géocgﬁegctl r?ﬁagﬁgr?%% ns gﬁé foFFows rat| o eof
nditions were hefollpwsi eatfoeq,fdl)@ﬂem gha to the crudp feed Prowded to

dopthctiggee
tﬁ?%é%% ‘g%waﬁs(,] %\gmg;gﬁ’\/ﬁgﬁ 0 %?8%4 ig%%) W?Ll}_b?\/aﬂ% co n‘% actin g

(zl OhEE psik rEheltewa cardadting venes weeel He;«ted o Z03CCSQB%F) afid maiatained at

W S R S Tntpepitatot b eotRA AR s oo

ﬂéirbhseﬂ afll théinfh@d anthe Reiloadiey sbiitengs: 290 £ (326 *R)FoR 190Uoung then

APEER H rncgfaven dotiiant (D RO Fideen 3 650
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RIeqesTiRg. rﬂzee%ude dugidhadenet swgl focrttdquswd@ﬁ%egaw pfsulfur,
0. BRASEIRS ee;aé a& Oé%uis BEVBOPRIED. ﬁszg%uﬁé Sttrbdidudt 'P@ﬁfuonal

roduced a crude product that

ﬁ:gw?wfsig&m@epmucm Betedda T ARIER inIGe. um sodl um
zi nc, T‘h@ﬂmﬁﬁfe%@bﬁb@a&gﬁﬁg%m fhe g,'ledﬁJer ?ﬁoststs having
Py pr odu

VGO cont ent resi due conten
Boeg w@smb@m with paned @@ yorsfdiarhederrin a pange b@tereqmr Bp s A produced -
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@otebh odlativg ke qtrdpemnsof tEaohde foed; twdiile ag3plae amrmgnt @3&&’6@
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cofenf 30 PR merE ORhscibl 480 S e BFbh o ApEITts of 186 bruce
feabar ati on 15 met hod and each crude product anal ysi s
ample A g g wo Cafalvsts, d@er?flc?rg%qam%s
(Eﬁdepﬁfoﬁﬁuxﬁb@ afid Ganﬁeln‘(cj mftdaﬁtastafgknod@),tc@ta@std fs, tﬁcglfotal pridattyseparation
t herwi se .indicate cru ee
‘P‘FFL%FE@ B REorustauRly sy aghestalyst sulpdiggme f*"&’(?l{i\ § s described

ih®Rample 6t 0 the bottom of the reactor. Silicon carbide

was positioned at the bottom of each reactor to serv
as a“peioferd (Ripd? erudplening thearenertics supmeriged ilahde 3, FIG. 10,

%%@&tth@& 2P0 0. Eﬁ%&%@@ﬁ&@é&%@@@ﬂm Qfeﬁ@a‘t z&rﬁetog

cat al yst/s 't cone carbide m xtures were ced in
qeplacting dong betiere sowdcting ebne; eniichogiom sepporicd rﬁ@ reaptdyi dbe

émgt%% Johc‘ﬂﬂgxgs Wile bPBilows: ratio of hydrogen gas to the crude feed provided to
the reactor was 80 Nm*/m® (500 SCFB), LHSV was 2 b, and pressure was 6.9 MPa
(1014.7 psi). The two contacting zones were heated incrementally to 343 °C (650 °F). A
total run time was 1007 hours.
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of the top contacting zone to fill dead space and to
serve as a preheat zone in each reactor. Each reactor
was | oaded into a Lindberg furnace that included four
heati ng zones corresponding to the preheat zone, the

W0600aaGt | Ng zones, and the bottom support pCTAStO04/042241
Exanpl e 8, an uncal ci ned nol ybdenum ni ckel

catal yst/silicon carbide Xt.u
posi Theerade prad ‘icﬁbadff&taf’ﬁ"ﬁg%ﬁy 5:%&“38&@“*@*&5{”}% 162
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ﬁx&ﬁocggﬂ ?{:Uaﬁct%a] v RIS Bme b déssabeadlie Exfnple Be All |
enum cat a

t as described in the _top Qontag%ﬁﬁq 1.
: czam:estsoﬁere Emdpm& @mmgerhidﬁ ate vpleme gtiojof 4 patsgigoge o
E%chxag}%{‘»]%ﬂeéi ri}th A unca hidated %&Q’emth('&%h eddd rédElor was .
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,ﬂ‘ahaheytep bsthe raam:etocther lmtmx qﬁtlxet Imcéor Silépos fyrbifg 3vas positioned at

L h a
8 Batest REeh ot 0En a8 S A P Sopl, BRNRcocfotfad s botiom
gmwmmé zahatand y &1, coﬂtaﬁﬁlggomﬁﬁr theatalistisilieane cay! brgp gixtures
kel d 0.
E”&F‘L & oot %ngg?oﬁﬁ% é‘}‘]e act prg%P?Jh%}%R{ ;‘}f)as g&‘@lﬁcﬁwd on top

Sﬂh@{o yebhtadtingone ﬁ&illbieddaspsce(andrte s(ﬂ@am@rehﬁgzone in each reactor.

e L0 e e P A i AP Bl

cef ; n% to ﬂi;elp?&leétrzgﬁﬁ tlﬁ:&w%ﬁﬁadﬁggtzﬁmsmn@@d Hottofa support.
Xico)_was filtere en _heate . oV

t enpelmﬁ&gm@ lecgk a@gncglc E}bﬂfrgpﬂ&lﬁi(eg &z%nlgﬁﬁ glcf)% %}bﬁg mfixture
Jkecnpé Heepdsied Rlithe @ﬁ@ﬂiﬁoﬁﬁc Tbnd) HYheﬂgtal)hemcluded per gram of

d bl de
et grals pEmelsicep, %é‘wtg?@ﬁ* obpithsh 0 PR EgES
SXARRIES withlife GisteebdifEsubig Washokthr ough the preheat

A molybdenum catalyst/silicon carbide mixture (12 cm®) with the catalyst having a

pore size distribution with a median pore diameter of 180 A was positioned in the top
contacting zone. The molybdenum catalyst had a total content of 0.04 grams of
molybdenum per gram of catalyst, with the balance being support that included at least

0.50 grams of gamma alumina per gram of support.
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zone, top contacting zone, bottom contacting zone, and
bott om support of the reactor. The crude feed was
contacted with each of the catalysts in the presence
of hydrogen gas. 25 Contacting conditions for each

YoshdR3nere as follows: ratio of hydrogen g@erhrs2004/042241
crude feed during contacting was 160 Nn8/ n8 (1000
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I%he L?Sf{-” cat al yst systens of Exanples 8-11

ively. For 2300 hours, the P-value of the crude
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(43.8-300 SCFB). As shown in FIG 13, the net hydrogen
upt ake of the crude feed was 25 relatively constant
during each trial. FIG 14 is a graphical

representati on of residue content, expressed in weight
RS 069063638, of crude product ("R') versus rupciigBosnaz2a
("t") for each of the catalyst systens of Exanples
8-11. In_each of the four trials, the crude product .
tomenerace G196 (CHCD Aud BAId @EA99 36 JorA00 fers, o il contacting

: t he crude feed. Plots 156, 158, 160, 162
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(*A APT™) versus run time (“t”) for each of the catalyst systems of Examples 8-11. Plots
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crude feed, the reduction of crude feed MCR content
was 25.4 w% based on the weight 25 of the crude
feed. In Exanple 9, at reaction conditions of: 371 C
(700 F), a pressure of 6.9 MPa (1014.7 psi), and a

WS 200s/6thozliydr ogen to crude feed of 160 NB/ nBctiBitRs/042241
SCFB), the reduction of crude feed MCR content was
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EB10 Ay fogee to
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the crude feed.
This increased reduction in crude feed MCR content demonstrates that the
uncalcined Columns 6 and 10 metals catalyst facilitates MCR content reduction at higher

temperatures than the uncalcined Columns 6 and 9 metals catalyst.
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cont ai ned one contacting zone. After the

catal yst/silicone carbide m xtures were placed in 25
the contacting zone of each reactor, silicone carbide
was positioned on top of the top contacting zone to

W0 looélfaskaspace and to serve as a preheat zoperiys200860241
reactor. Each reactor was Ioaded into a Lindberg

fur ce that i ncl ude ee he . .
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separationymeied mdeach quispraghet #BlYsis WrrGhiRsENG S desqribadin Example
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i ndi vi dual nol ybdenum cat aI yst “Exanpl es Cont act
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catalyst as prepared in Example 2. For Example 13, the catalyst was the molybdenum

catalyst as prepared in Example 3. For Example 14, the catalyst was the
molybdenum/vanadium catalyst as prepared in Example 4.
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- chile feed andl dictvianaviim catalybty @ngaudnéé Ay

Addi ti onal Catal yst Each reactor apparatus (except for
nunber and content of contacting 25 zones), each
catal yst sulfiding nmethod, each total product
separation nmethod, and each crude product analysis

N5 Roddisesane as descrl bed in Exanpl e 5. Al peeiRbidsdR241
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space and to serve as a preheat zone in each reactor. Each reactor was loaded into a
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25 hours and 80 NnB/nB (500 SCFB) for the remaining
time period, LHSV was 1 h", and pressure was 6.9 Mra
(1014.7 psi). The contacting zones were heated
increnentally to 343 C (650 F) over a period of tine

WNhoiBechdzal ned at 343 C for a total run timepeiyudddos22z41
hours. These exanpl es denonstrate that contact of a
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B oL B AN o aaares cock SRl AI® i foavE el 8P hogen

éa&%ﬁ% {mﬁbsireéd abided fe,rmefeﬁétu:r\easqlfﬁo Nméfm%m 0o SCFB) bnthe dirst 86
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hpers o &0 et R S or e e e P LESY 7 10 fnd
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a for 48 hours, and then the LHSV was increased
145 o630 Fyavennaeiesl of e fog sipniatoecrsE 93 °G B 26l R of 1400
@{Exan'pl e 19, the crude product was analyzed to
deter mi ne TAN, viscosity, density, VGO cantent,
r esi dhesecamtpes denfastertotiairontasinfasmde feed vithonE elmn §rmetal

B bR AR TR A AR R el onB0 U

ddmbination with an additional catalyst having a pore size distribution with a medlan pore

diameter in a range from 250-300 A, in the presence of a hydrogen source, produces a
crude product with properties that are changed relative to the same properties of crude
feed, while only changing by small amounts other properties of the crude product relative
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25 Average values for the properties of the crude
products are shown in Table 6, FIG 18. As shown in
Table 6, FIG 18, the crude product for Exanple 19 had
a reduced TAN and a reduced viscosity relative to the
Wi\boddskdde viscosity of the crude feed, whilpgr/ushmanszasn
APl gravity of the crude product was 104-110% of the

APl gravity of the crude feed. A-weight rati o of
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B enCa Cdsmniena i B85 Radee ihavs oot e
dontehOMdaBspHaltene Bentent of the crude feed. From the weight ratio of MCR
content to Cs asphaltenes content and the reduced sum of the MCR content and the Cs

asphaltenes, it may be inferred that asphaltenes rather than components that have a
tendency to form coke are being reduced. The crude product also had total content of
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fro rrﬂsniacrpige:oﬁdmnshn thertert eontagiing/zone eteas fol

25 gas-liquid phase separator. In the gas-liquid phase
separator, the total product was separated into the
crude product and gas. The crude product was
periodically analyzed to determ ne TAN and C5

¥Pheddsangs content. Average val ues for the peepeided/eS24

of crude product obtai ned durlng the run are listed
in Table 7, FIG 19, The crude had f 9 3
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dverapeT ANWT®.7 dand an wresngpe GsragphaBéned 2omteait 0f1BB39 grams of Cs

asphaltenes per gram of crude product. The Cs asphaltenes content of the crude product

was at most 71% of the C; asphaltenes content of the crude product.
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797 F), pressure in a range fromO0.5-10 MPa, and ratio
of hydrogen source to crude feed of 16-1600 NnB/n8
for a period of time. After sufficient reaction tine
to produce the crude product, the crude product is

WPRoSédskaf rom t he catal yst and/ or residual etyadsdfed241
usi ng a separation apparatus, such as a filter and/or

centrifuge. The crude, product. may 30 have a changed
TAN, Th 502 coRtER of pOtESRIRLARA PSR B He COME TRUVG RS0 most 539% of

thERHE Eshtdn o ABO Bhd BAES in 66 BluBSTeed eTHE TAN df theldnedeqitodiiet was
feed. Further nodifications and alterpatjve

apmogcliOMfeafithe BANwAthesmle feede dt Bvaipe phbS of highwvag majpiqiped

(ﬂﬁngg B8Ry to those skilled in the art in view of
thi escription. Accordingly, this descriptionjs to

be cdssiemonsirated in Examplestand @0havingarfirst (in thigcaseptop) contacting
ur pas - 4 PCTL-US200 s
BT B P ARARGE e i i

ne art genera. nmanner
toitomprong itends tienhinve themeduatiomef, Csl asplialtenas conent jmthe code prpduct

that the for of the i.nygnt] own and descri bed
rﬂé&‘é‘itﬂlﬁm{g t@“?ﬁ%gﬁlt"g@eg(ug%%g's of enbodi ments.

El enpridiionsity, raiti@ionalf therapteliaf mebdd intmetad dalfsaf otgavisacids was
i]lustrated descri.bed, herein, parts and .pro
ﬁ?h@ﬂ%%@%@ﬂ?&gedéww%e@&@u FREexatple, pedértn T teSotal
ﬂgﬁéﬁﬁ&miaﬁ@ sdlﬂjmt t Bentat bf(anjnala leﬂ.gé pﬂemhmmtmﬂmo wm@mh hmekd]

e .apparent to ope skilled.in . ar e avin
reiRlvese e reguctpn P%tﬁstoaeégeﬁa?smmf g confont by FHas Product
R PLREPIIE Witk BBy bddsthit@raleqeaanbal plossdt iddadrelsmbitityifor

wi t hout™ departi ng fromthe spirit and scope of the
qaph, @4mpls, axgeasise by Bo@len the fol l owing claims. 82 TH

2803 (Rl dlowblt&hMatire ofa Rt RoHacting RHRUIGIS Genfoval éfdEe high

product,” conprising:. contacti n%@?_ crude feed in a_ .
roelpqulas tvicight eamioupds (forswempleCsnsphaltenns apd/ex metply saligof erganic |

Q{d@fﬁgﬁﬁvﬁg teﬁ.l:l%%? Eoglggtﬂ Pﬁlgiﬁ%&%n&@r cd?ﬁoxﬁig{i:ﬁ‘seha@mb Phdical ﬁlgp#ﬁef

(=d

product that rude pro wherein t
afisoftieespanddta stickiness(for epaple rguns and/optars) s Remayed of theseo 1.

. . . ;
gl U Ep b e IR Gl g e
apdavittye afalysts, themby int@asingidie life ofdbscatalynts aperatipgat higher
cat al yst conmr.j-Si -bul kK _nmetal s and/ or
one %eﬁglfa%amggflg?nse H%ﬁé}gﬁ eslﬁlrﬁb%ﬂa ,%tug%ﬂég.t ed from Col um

Brapiplé PE_ChietaeiodiacCriide Feed sonica Gatalyst gs £ Shwpoyy sl bullyfnetal e

or nore bulk . nmetals apd/.or nor e I

Syt orasr et by agh (FTTO8 S arRh g () f gl e oty per
0BtYrfns ¢Fthddridefeed mdyciheomhe embediments, be slurried with the crude feed
and reacted under the following conditions: temperature in a range from 85-425 °C (185-

797 °F), pressure in a range from 0.5-10 MPa, and ratio of hydrogen source to crude feed
of 16-1600 Nm*/m® for a period of time. After sufficient reaction time to produce the
crude product, the crude 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
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 onty and is for the purpose
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controlling contacting conditions in the contacting
zone; including tenperature, pressure, hydrogen source
flow, crude feed flow, or conbinations thereof; such
that the crude product has a viscosity at 37.8 C of

o 18098639290% of the viscosity of the crude fgetustonsns2241
37.8 C, and the crude product having an APl gravity

f 80-120% qf,, t.he, APl ravi of crude, feed. .. )
RsPing G52 Kinci 37 s ofe endiehlial daler B Rk Bftention. eisto
HBGﬁﬂ&stoadlﬂhﬁMhsﬁmmh B gi}lthé mvlaﬁtiondgb\eﬂ alichibdcl ribgd B;&Aih'EM a%&tohﬁgaken
- D445, 2. T t ho s cl ai i.n claim1, . rein the

S R O SBPoR RS, Elfirepls Jad miterips Fisg b satistite ot tage
inmt ted @tk d@_&xtifbeﬂ h?re{r@ﬁﬂ% sﬁag pﬂ&e@%iﬁb&%@@’mdﬁﬁ?& gerwl%'e@fures

e . VI §SCOoSI ol.. e Ccruaqe e . . e ne (0] as . .
of Fi?ﬁ ippgratipn may bee lndgpmelﬁéfveﬁﬂast\}s%ﬂ%% appRIgY; tp g pkilled in
thd1grt Sfkdd UBvinSihe BERAY6f this A RPphdDEH R in%iﬂioﬁpthﬂ{g@é’b:fg%‘ bOade

.the crude feed. 4. The nethod as clained, in_any,

ip the; elpmeptsalesciihed harsin pathowispasting o troiPiTihand srope ofihe
i AERMRSEHNAN bnidigahen. S The method as
claimed 1 n any of clal 1-4, wherein the Colum 6
nmetal catalyst has a pore size distribution with a
medi an pore dianeter of at least 90 A, at |east 180
A, or at least 230 A 6. The nethod as clained in any
of clains 1-5, wherein the Columm 6 netal catal yst
has a pore size distribution such that at |east 60% of
the total nunber of pores in the pore size

di stribution have a pore dianeter within 70 A 45 A
35 A or 25 A of the nedian pore dianeter. 7. The

nmet hod as clainmed in any of clainms 1-6, wherein the
Colum 6 nmetal catalyst conprises in addition one or
nore netals fromColum 5 of the Periodic Table, one
or nore conpounds of one or nore Colum 5 netals, one
or nore netals from Colums 7-10 of the Periodic
Tabl e, one or nore conpounds of one or nore Columms
7-10 netals, and/or m xtures thereof. 8. The nethod as
claimed in any of clains 1-7, wherein the Colum 6
netal catalyst conprises in addition one or nore

el ements from Col um 15 of the Periodic Table, and/or
one or nore conpounds of one or nore Colum 15

el enents. 9. The nmethod as clainmed in any of clains
1-8, wherein the contacting conprises contacting in
the presence of a hydrogen source and/or an inert gas.
10. The nmethod as clained in any of clains 1-9,
wherein the nmethod further conprises comnbining the
crude product with a crude that is the sane as or

di fferent
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fromthe crude feed to forma blend. 11. The nethod as

clains in any of clains 1-10, further conprising a

step of processing the crude product or blend to

produce transportation fuel, heating fue

| ubri cants, or chem cals. 12. The method as cl aifiphdds SIN P
claim 11, mhereln t he processing conprises distTTTTng

the crude product or the blend into one or nore

distillate fractions. 13. Thg gmgg as clainmed in

clainms 12 or 13, wherein the pro €SSi ng conpri ses
hydrotreati ng. 8N

1. A method of producing a crude product, comprising:
contacting a crude feed in a contacting zone with one
or more catalysts in the presence of a hydrogen source to
produce a total product that includes the crude product,
wherein the crude product is a liquid mixture at 25 °C and
0.101 MPa, the crude feed having a visceosity of at least
10 cst at 37.8 °C (100°F), the crude feed having an API
gravity of at least 10, and at least one of the catalysts
comprising one or more bulk metals and/or one or more
metals on a support, selected from Column 6 of the .
Periodic Table, one or more compounds of one or more bulk
metals and/or one or more metals on a support, selected
from Column 6 of the Periodic Table, or mixﬁures thereof;
and
controlling contacting conditions in the contacting

zone; including temperature, pressure, hydrégen source
flow, crude feed flow, or combinations thereof; suéh that
the crude product has a viscosity at 37.8 °C of at most
90% of the viscosity of the crude feed at 3?.8 °C, and the
¢rude product having an API gravity of 80-120% of the API
gravity of the crude feed, wherein API gravity is as
determined by ASTM Method D6822, and viscosity is as=s
~determined by ASTM Method D445. .

2. The method as claimed in claim 1, wherein the viscosity of the crads product

is at most 80% or at most 70%, orina mnge Gf 10-60%, 20-50%, or 30~40% of the

© viscosity of the crude feed,
3. The method as claimed in clanps lor2, wherem the API gravxty of the crude
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" product is 90-110% of the API gravity of the crude feed.
4, The method as claimed in anyfof claims 1-3, wherein the one or more Column
6 metals are molybdenum and/or tungsten
5. The method as claimed in any of claims 1-4, wherein the Column 6 metal
catalyst has a pore size distribution with a median pore diameter of at least 90 A, at

" least 180 A, or at least 230 A.

. 6. The method as claimed in any of claims 1-5, 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 70 A, 45 A, 35A,0r25 A of

. the median pore diameter. |

L7 The method as claimed in any of claims 1-6, wherein the Column 6 metal

catalyst comprises in addition one or more metals from Column 5 of the Periodic

' Table, one or more compounds of one or more Column 5 metals, one or more mcmls

from Columns 7-10 oftbs Penodlc Table, one or more compounds of one or more
. Columns 7-10 metals, and/or mixtures thereof.
8 The method as claimed in any of claims 1-7, wherein the Coiumn 6 metal
l catalyst comprises in addition one or more elements from Column 15 of the Periodic
-' Table, and/or one or more compounds of one or more Column 15 elements.
‘9, The method as claimed in any of claims 1-8, wherein the cqntacting comprises
j‘. contacting in the presence of a hydrogen source and/or an inert gasf.
| 10.  The method as claimed in any of claims 1-9, wherein the method further
' comprises combining the crude product with a crude that is the same as or different
from the crude feed to form a blend. ;
11. - The method as claims in any of claimas 1-10, further comprising a step of
processing the crude product or blend to produce transportation fue}, heating fuel,
‘lubricants, or chemicals. ;
12. The method as claimed in claim 11, wherein the processing, compns&s
distilling the crude product or the blend into one or more dlstxllate fract:ons
13.  The method as clauned in claims 12 or 13, wherein the processmg comprises

-hydmtreahng
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