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WD 20051061666 PCT/ US2004/ 042309 SYSTEMS, METHODS,

AND CATALYSTS FOR PRODUCI NG A CRUDE PRODUCT FI ELD OF

THE | NVENTI ON 5 The present invention generally

relates to systens, nethods, and catal ysts for

Woenabdistgesg ude feed, and to conpositions thapcefB0080042309

produced usi ng such systens, nethods, and catal ysts.

More_particul ar| certain . enho |rrents descrl bed

her SY8 TEMSMETFORS, ANBEATAL DUGING 4 GRYDE

conversion of a crude feeaRtQP'éCTot al product wherein

the total product includes a crude product that is a

FEh OGP fGNC and 0.101 MPa 10 and has one or
are changed relative to the

r es pe€hd preseptispantipy goferallygelatey 9destéras doettDESGRA PAtRIEMS CF

o R T A S S

methodsmmhbdtglym avisgeqattiedlarlprcepaio embaﬁmenls desgribed herein relate to

SRR B 2R ST o iy o

'thectd; et ﬂbmdewmm&mcﬁhatzs & liguid indixtie &t 05 tOend MG MPa
ac nunber ' TAN' t he crude, f.eed. Di sadyant aged

{ e S pions PreFeizE rve%ﬁe%ﬁhvwiﬁw HYfURTEPSr of the
&Qﬂéﬂ,‘éﬂon of metal conponents during transporting
and/or ro§e3| ng of the disadvantaged crudes.

RELATB ANt s from di sadvant aged crudes

TRy 26 BBk BT Gt Ao ke b el he erves o
components with various bases ernately,

boraopemisally wasisperted; oraseassssd peigg enavensionali frcilities, are commonly
%;Eé’iféﬁﬂ@&é‘%éa@%n?agw&ﬁﬁ&t’ and/ or processing equipent.

e use of corrosSion-resistant netal often invol ves
si gni Pisadvantagodyendee maamludb lacidic componests thyft contribute to the total

Al S AT R A ool e, Dl S BT F B PR high T

nmy contrinityt® caddsion.afmethl compomepisalnring ralsponting atddordocessing of

B SR BB e Gt o it EAREPTR B0 dfivlagegproces mey

ihwolve shedticallytietirdliaing avidic dogatiantselith ﬁfrfo&ﬁ:lbases:] LAlﬁﬁElﬁﬂy,
and/ or the. quali

d. t th des
TGRS s AR DS P RpEEton SAUiRRS

g
eqmpiﬁ@t OThese @pwrﬂismnrr@d@m ﬁﬁ{ayoﬁﬁngﬂvdlﬁéé @{?mﬁm expense, and
reS|due uch high, |evel residue tend to be

fhese o 3@%15%%%&1 mthgﬂ%mpnawamay ngbsdegitble.

Hﬁbtﬁ& mARhdID VaRbi QpRdsioh &l hlvolve addilh® a€oa0tiag fllitaodE S
often contai n organically bound heteroatons (for

digagtypntaged cuides bﬁ‘foreém@@mng apd{orpresesyenyt theigalyresegerl prudes.
LR op @Jrﬁ{sﬁﬁtlﬁﬁﬁto??ﬁﬁa hn%t Wﬁ%@ﬂgﬁg%sgd tﬂ?ﬁ‘r@ce@?the crqdes

adverse effect on cataly

adiur gs2peliyed pRYgcts m@mmndgedudﬁudes _may include
r eI at féﬁv}{ntg les 0 a%l cogga.mq% éﬁ\é&l}? fgh ?e%]%ﬁﬁe?}iﬂué. Yuch high
e, . g

um an
kave:ls: eﬁssldlg: taid mlbe difficultend expankiaé to transport and/or process using

é arocessmg

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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. €epysit neat thel ext@mglaﬁurfecemfﬁ@eqqtaécm-wmm@ metl salisf greanic acids may .

cont am nants and/or conmpounds of netal contam nants,
may deposit on a surface of the <catalyst or in the
voi d volunme of the catalyst. Such deposits nmay cause a
decline in the 5 activity of the catal yst. Coke nay

W fooskddegr deposit on catal yst surfaces at Qcmjgmdmn;mg
rate during processing of d| sadvant aged crudes.

may be costlytore enera hec ic a N
. LatipySHeed R THaY B RO &#wﬂiseﬁwﬁ%f%@m&
165 B4, hidgel r@ﬂ@di&ﬁaaﬂdm EBE.VDﬁhﬁQprdtem;mg stsuch Bades, metal

activity of the catal yst and/ or cause t he Qat al ft
WotasyRasisAnd/or aunIUEERiaRRIE GRRiar NaRE M HRAPPPHIIT ﬂ%ﬂ ace of the

&%ﬁﬁk St ih el o1aad 6ﬁh9£at£§§a agihdh &Ed}é}’@ n{a§eause %Xi@ém)le(in the

cal’cium potassium and/ or Sodi um. in nmetal
ativitysofdhe eadeshi ¢ aci ds are not typi caI I y separ at ed

1Ol a0y A SR B SRR P56 5 rcesing

or acid
cﬂrmmmmgechmdasf [temyehumstht toregsnérate @mm@&uthc@nwlty ofa ca:talyst

BoPEna il e ik Ampnfiey By cbring Rberdion S A Rimnian

mﬁh&i‘mﬂéﬂlhe aithlyst adfdyﬂoeduke ﬂieaTtalyhleo dotériorstel sur f ace of
te t metals in al salts ani ¢ _ac

y Brdubiiaces Fioren Sm ey Sensis iied w8 a5 obpe e Gor
é@hﬁie}’&ﬂm dﬁdta@hﬁ& anfof Eddﬁtﬂxh)aMetalﬁm thitel shipoffrganidweids are
cat al yst be The dep05|t of contam nants, for

R0t apiselly separated from digadvantaged icrudeg by copventional pxoqegges, fopy example, :
dRA PR atilSvasiBh@! YSt bed generally results in an :

Increase I n pressure drop 20 through the bed and may
ef f edirpepesey anglodign envourtered inconventignal prcewevhen mefals i metal

G5k 81 sheddic dBRksdke pro o% Sln%ntféﬁﬁa Rickel3hll $5nadRivn, Wi ypically

catal ysts Dsadvantaged cr udes

S BRI BB RARs 936 3R AR PG DER Mol op of

the amlgeit bed. s Hubwdeposiigd dontamentseyr eamplenmetalsin cmtaé pedts of B

d

SRt S O Po s Sl R el A AERSHOERe ptEure crop

thevugh theded addmayefintivety phg ﬂmrca&lyanhbdo Mcaeo\»ds thieonetald ifompetal -

dat f, al cohol d/ db

Sk BEerEiE S pTiane HRAAS Rt P FRUY T (o r evpve from

t he tDiemvataged ¢fiddes RRgInONdebiganio bxypeda compiuads. Mhkament :

et s B3P g o002 g

MBS ehﬁdhqgﬂﬁa&k%ﬁhgécﬁcﬁﬁdehﬁﬁf SR PobloMduring processing.
rocessing of vgjgﬂ defj ci ent hydrocar bons,

$:i

SK¥aTH cquAPRIK beated diing erpcesgivgeay fopmhighgr dation
BzarRdiiedor ﬁ‘z{rﬁ 1€ %k J:syanﬂfor WO&SbHh&L b daB8BIMNMISohols, and/or

resul ting crac processes are produced.

Mrfotyraddw |0mda’ckm wagl tb@é@'g diffculifh irernoveyfiong the tipated crude

WS el ool B le SRR AP PR ARERA B Pl BLliE

ﬂﬂﬁﬁdr&ﬁd:ﬁﬁﬁbsPCTl U82004/ 042309 from form ng coke.
Ry Qe g Shiade 1% BERRUE e A0 iR R hcdiBons. When

processing of hydrogen deficient hydrocarbons consistent quantities of hydrogen

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

use of an active hydrogenation catalyst, may be needed to inhibit unsaturated fragments
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Di sadvant aged crudes also tend to exhibit instability
during processing in conventional facilities. Crude
instability tends to result in phase separation of
conmponents S during processing and/ or formation of

wimesdeadb e by- products (for exanple, hydrog@gras2004/042309
sul fide, water, and carbon dioxide). Conventi onal

i g ok ?da%’%iﬁaéa%ﬁg&b' oliich ot R0 Bplfr %cae%m
fS(LlEﬁEsfl cantly chang| ng ot her properties in the :

di sadvant aged_cr For. exanpl| e, nti onal
proc&?@ga"%‘gﬁ H%Fc”flsot FFE“&&S?‘EBFM“@S pa g preqeising iny
doReEAGSnal ﬁlﬁuiﬁes achis ﬁgt\éﬁilh’t)aﬁﬁd% t6 b4 wﬁuag@seﬁaaudm cB@fBnents

time, only changing by a desired ampunt the content
during processing aediproiaenation of pedesizablesky-producty (fopsxample, hydrogen

sﬁfﬂa&a\%tg}agé Uoﬁdio‘?(?deg' sadvant aged crude. Sone

processes for inprovihg the quality of crude include
addi €pnventiphal emceascs oftedilack dhecability tarchangeresslectsd ponperty in a

%ﬂﬁ@gg gru?eg\gedﬁ%)r ope%&@%%omver

disetdeantdged criude: r e spamplg sbsventional prtéssgy ofidh ekl vlumbagm

sSsES e e chAN i £ EgFattiasd sl MR 8 sh BB RS chgpeing
Wid dégindd dnfbuat tHé sanknn of Ggaih o@ﬂmd@cnmyuchlan sﬂﬁﬂ’ﬁr metal
S|tuat|%£§nh%£crease tahility of such crude. U S.

8udhakar et al.: 6,277,269 to

Meye fS‘énﬁ?rc%Esses fo?ﬁqﬁoﬁﬁé’)ﬂﬁ QEalitp of érad¢iaclede ading a diluent to .
5,928,502 to Bearden et al.; 5,914,030 to Be rden e

digadvantageg grpdesdo lavsT e Jsight pereens of compogents gogdri
didadGdttRe® properties. 3ing FRdntIRolwelv6r, FARANG uﬂre@é& costs of treating

descrl be various processes, ysterrB and catal ysts. for

q@ﬁaém%gwéw@e@ therpests pfiluerts and/or iggraasedraostsdp gandle the
G‘Jtnggkécﬂﬁé Aglﬁ 200 bP PR aRALEHNS: e@sm@yﬁ,ay, haMes -

ecause of
sutwims,cslatrem éibblélmof@mh dredet h above. 25 In sum

i Sadyy e S DRGHRLY ARV AL -

properties or exanpl e,
663066 ¢g/Grand¢)ﬂcabnﬁ9iﬂr@IZablBeardm¢mg i PERQMBemdmﬁdt@} a

S BAIRIGY Tty FORSHEF £5) B KBl LATAR SISPYOL B Tihaka ctal,

it R esira
descvibe vari@s prdneﬁswj Eysteﬁisa:ind\mtawmlfq{”prmmg @udes. The processes,

desi r abl f d
AP L TR R L PO RBIAGLS FBTHE bR Lo applicabilty
beedust Sfmmmuﬁlte&aich@raﬂeﬁ@swrmmbsmcu ds, and/or

SR R e AU IO M A TR —

rélaﬁaélmgﬁ TARCh lténaén% to bé&SinH ethdifh]d MEIrRARAEhHO LADSH OBndency to
decr eased cafaly i f process pleléggl ng, and/ or

mwn@aslé@velﬁsla@@ amou#y af E\@mea dpsingreafraeni: r%mr undesiyable
ﬁlr%?tgev en&hﬁle F18Vely ﬁ%@%&% fi‘Mc ¢ LRl f@ﬁﬂlpfeor

syst ens, and’or cata ysts

- reutneeegiirmlly bowidmthventorag sutal cardansininis, meéalm(anqszl saltsorf's

4/
atéll&ragé #%é&ggé%? g)ﬁg ﬁg(-%g I'S alsg ghzégéal gni | C ar??use problems
i cmmmnmabtmis;imﬁm anafor Itteadleﬁtfacﬂmgsshelndmg iretdagedisorrosion,
B o SER N et 131,680, SRR SSSRIR LRy RBE e
treatment. Thus, there is a significant economic and technical need for improved systems,

methods, and/or catalysts for conversion of disadvantaged crudes info crude products with
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‘pore size

crude while only selectively changi ng other properties
in the di sadvantaged crude. SUMVARY OF THE | NVENTI ON
5 I nventions described herein generally relate to
systens, nmethods and catal ysts for conversion of a

Vo es/dedid to a total product conprising a cClpg@fs2004/042309
product and, in some emnbodinents, non-condensable

?}_e Invedﬁtnlm%gs descrij %&S her n aI SO ﬁene%%lgll%?aineeﬁfor

SBME,Thcs Ana/oe bdialys%l’éhbt 20 FRaigE Eéléﬁﬂ@d @ofertidadn @ bisadvagged
by usi ng the systens and methods descri e here(i?ra%lo

crple whilecnly sslechvelyshapging otber NBRerSs 1p thsdifef yagiage
wmyﬁp%mnmnt acting a crude feed with one

produce a total product  that

| ncl Jm@gnonsrd@scmbgdjbergn aenseally rolaierte systantfemethgdpand caiglysts for
pliudiip 4 ol o 541 b Bt Ring W lEproadel odf i e

dnibedinsents, nex-eondensible gas. fuvestionsi dessrithed berein alsp genemllyrelate to

di { t
BB s FL 5o b R e Suchoginscn
Helubtaded by sing itk systernbatid methdus desegibed hiepein. di anet er

thin 45 A of th di d t
o e
daﬁa&aig aacﬂ'dd&ﬁ&g wm% b::]errg nﬁ:@d_ill_ %?Iayitn@tlﬁwmf B gogail ;»rcsm?tmﬁtﬁmudcs
t he crude roauc as, a or ..at, S 9
the cmﬂ%preﬂlera,gvm the gRide BrouctiRp figuid et ﬁngﬁtq E‘Efr 5 10 Ve,
MMH&E&@WM%@ atNBgt 0 BVﬁﬂtalt RAst3h 6f thé EathlJ@Shaving a pore

nethod of produ0|ng a crude’ product, co |S|n

medistne igpetsr 1o Adange fias 9 Ade &@é{ with ¢ least
gﬁﬁgt \M%]lg]?lgl& r?? Pﬁx‘gé‘ﬁtthé' Btk sh@ GisifbRfon ﬂah&g(‘arﬁé?eedlameter

crude I‘O uct 1s a liqu m xture

* -'-mthnz 45 & ofit toecn@npwétametph @fheneuueor«r- eeddlﬁaww laasmt@r@fn

Aéﬂa%eﬁoagm@&r%ﬁt Shir %ﬁ%ﬁf G&Hﬁio}iéémﬁg'aﬁvﬂﬁ%ﬁe

Hran pore di aneter of
moductbesta AN Af atasosti#i%e phiha & M\bgf tasmminsed ochemin DANGpas

.. Cﬁege\g;pth bC%‘s%Xﬂemﬁﬁﬂ <3y the pore size distribution
@ ’
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er gram of catalyst, from 0.0001 grans to
O 08 The dniventidin alsopiryvidis munsthaghod pmrdumng e crdk phydaet romprising:

‘S‘ijggéjcs eé%‘L‘F“léh gﬁ?ﬁ"q‘&%ﬁ? %ﬁ%@ %({%%% P %ﬁ ro8uctFhat includes

tﬁ@&dﬁé prodicet; Swlibi‘eli M tenide prdauctdea Hiqad uﬁmhaszﬁ%r & @101auPa,
st9%fthe N _of th

e S st raceissehene SE o RS bvniphoors siz
cﬁétﬁwﬂ%h%mﬁe@mfﬁwadne& FDBIKIOR, As BéterdEnddBIASTIM Method

contacting a crude feed with one o

ngf %ﬁl@egwlﬁr bayineshe,pqre sige distribitien having qumafé@yﬂ from
(? B0 1 G hro RV 0B htrhs of VABTy Bl &Hﬂﬂ’cﬁc RoB®d&rurd émi!})oundds.,

|qU|d mxture at 25 Cand 0.101 MPa, the crude f

fhlwlamﬁ a8 Wejght of melybdeaurs  orguigturesdhegeofeandicaritpling cagtprting
SI ze i rlﬁlg&?le %ﬁ%ﬁu«%ﬂ% aoﬁmlu\ﬁttlﬁo%%%%gﬂﬁ Sf*he crude

medi'an pore di ameter o
feeh sthertBOTAN is a6 Wﬁﬁ%ﬁﬁﬁﬁwmd D§Q‘BO4/ 042309 as

navi eonent R oaine b PO b S0k e ompyising:
doafactinged @lide feedwitiCodeLornmdie extalydietopesduocels wtal phldect thatincludes
tgé crrJ\Eé Eroduct, wherein the crude product is a liquid mixture at 25 °C and 0.101 MPa,
the crude feed having a TAN of at least 0.3, as determined by ASTM D664, at least one of
the catalysts having a pore size distribution with a median pore diameter of at least 180 A,

4
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conmpounds of one or nore netals from Colum 6 of the
Periodic Table, or mxtures thereof; and controlling
contacting conditions such that the crude product has
a TAN of at 5 nobst 90% of the TAN of the crude feed,

Wertoedids1666N 1S as determ ned by ASTM Met hod pPefid200d642309
i nvention al so provides a nmethod of producing a crude

N A T TR A

- dofifphisid® Sne o s oA Qodimn 6\6Pthe PeriddieTabis) Ofe @rmaitict

compauns o g R org PR 9 SOELL Y 1B Beriodls bl priibues
i%ediSAM Mat:biaidle E@rﬁé’ohn%‘ E’c?hdﬁions k@A hat @Rerede prdict has a TAN of at
a

cataf ysts conpfi ses: one or _nore netals from
1ot Q06 of thef TAN of the crude feed, whesgia TADhis apdeterpired by A ddethod
I%‘pne or nore netals from Colum 6 of the Periodic
a60re, or mxtures thereof; and (b) one or nore netals
f r omTBe inmentidrOalsf providespandtbet] of prothuging a comle ponduetpeamprising:

SRR iy S S AR )l e

thetrade protia, wieréin thrl cride prodoctifa igoid miktoretad 25 PC aigh0.1¢inMPa,

Be et ioed Bovon BN ACAE BT ot BEASHRL bt D94, soa w

1Bast 60 SHtheddatdlses coBQPHsef (a) bige SbAhbre metdiefran CdkRminaesf,the Periodic

AL o S o e Bl

PARI Y hnixtseibelest: RA (b) 34k :NYra fietaliOfréin Coliéit Toadthe/Petibdic
one or nore catalysts to produce a total 'produ

that . .
Tihb, Qe marm Gomperds of w98 Gk MO RGAle i (RluBh S0t e Bekdic
Ta?blé otﬁmﬂ{fﬁrgs Hepebt b '@ﬁeralﬁ andiFadd &Q&gﬁ@ﬁm 1 el 1948tal

eed having a TAN of at least 0.3, and the one or nore B
Celumh panetal doimm rengerfipml £9) 10; and qonirpllisg centgasing conditions sugh that @ -

&8 B@'Sél( 8{089% %%%9 TARGE a%?&lb@% JrieSFAN BF Bl Sftlde fdeliONberein TAN

grans of. orie or nore netals from

. i@e$ deterntnedfbyt A ety 266#abl e, one or nore 25

corPoieip 05, RSOy S Sy Ryl ol

dankictines crufiefeed fvith ancor(thire aatalgsiotochroditea k yatal praduet that includes
d catalyst .havi . af .sec ,
250015418 ik AR el 91 NS RGOS e

. fhe Gfude fdod hiRang S TAD oFablesst 030adcthe omer e nanerpmalystiscontprising: (a)

O N e T

@asls 600hé & thbreGncedls 6 Catinki@ofaae Béridde TEable 6 drinédre t he
crude product has a TAN of_ at mnétg 9({9% of 'L?BF TAN, of
eomepORYFRs P RimoTRARSIALY Hont Aol gof the Pariagiona e §AI e as
BRI nfdB8 dor rhiRirds MERRE 88 (8)aSCodhl QU NSSthe s&dh@batayst having,
coffposition, conprising: (&) one or nore netals from

Boiganofeerindichialyso al least @ 07 asme of: ore obmoreanetale Bpm Siptmn 6 of
@1@ g?ﬁ&l@f atid) ro?e of b lﬁm&éu%ﬁ% (?@t%n‘é TP marethethld GromEdiRHA 6 of the

abl'e, or m’xtures thereot; a support materia 5
Pl 0B R0FbRE 406 Gat ¥CTH/ vidighd 0 Ah &4l 80@ixtires/thengofh andaentiolling

SSRGS AL B P o
g bfuda edeti Onberéin @ ANNS e datertived batAS TM Mekind [366g0r e si ze

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

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

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

i nvention al so provides a catal yst conposition,
conprising: (a) one or nore netals from Colum 6 of

Wirobessiqgi ¢ Tabl e, one or nore conpounds of peRRSRG4/042309
more netals from Colunmm 6 of the Periodic Table, or

HEHBE A T AR GO AF SFL | BERSL(e GFIai PEASHE 2 sopor

xﬁdt&m{ 8 dR8mifRYY LfayShipRa&ion; mmmmme caglydetiae Fbretbke
by x-Tray dlffractlon and wher ei n tg?e catal yst has_a

q@»ﬁm@t@n with ponesiian norediemerer ofiet last 230 efl b3 AT
%4 @%D ggst 230 A, as determ ned by ASTM I\/let hod

tB e invention also provides a catalyst
c onp d&e inventionadnoyprovides g catelyyt coppoBton SpEprisvg: £)9ne pryppre
g M 86 BE PR TS oy e it GETRDN ERe
metdds &omd.'mhm 6 obthe Pariodi¢ Table, ormshresitheof {b)tasuppdBt material

Perl 0 abl e, n r,,nD 0
Ha¥ing A el aiRies A of B 1 AR RS b iR BeradlBF Suppor
:ﬁahteﬁamrae lﬁetéﬂﬂiiﬁ&ﬂfy x-fd?)dlﬁ'aaimpmdtwhm:etﬁe&htallyankian g pare size
eta a na conten st r
iR iiatae e Pogs rmestt < et 25 GAr s eagtmiticg B AT
Mehsdprged by x-ray dlffractl on; and wherei n the
catall%st hasapore ize dlstrlbutlon with, a di an

por e The inventjpn alseimgovides a catalysl coppositions cofuPTRing: (oA o 1pgre
M%Nﬁtdb@&m% 4Bhe Peflodid 1ibild, BHESH Y cahpSlnas OFérdRs nivre

net hod of produci n% a catal yst conpri si.n combi ni n

metals SpmrGohypn f obihe Peviodie Tabléreneprquers Metalitam Column 6 of the
FRHBRE %%15%@ lor Bo débhﬁmuﬂ&& 8f Sile/brinitfe metARARINt CORIRG 6Tk .

etaau’mna e or nore of the netals

v Rmmhp frgbln,garm;tutm theorod (brresupbert matsrialdsyings tetasluning content

20

25

30

PO a0 OBy 6 ity ey

diffrattiong sud Wiereio the databyst has @ porersipe wistriliubion with 3 magdipmipate.

uppor t./ net t | east 4007
GHRRE e AlTET 2 b s el SSTEOMEMLEDIRSZ. L PE21 Pas
a poIThe fvemtion afdorpirdidds ameﬂnotl fof proﬂedn@m cpayss, ahirgnieingr
of .at | east

A, as det 1 ne ASTM
Birbiine R TR oAy BrE SeRIgh R MRV HSH fgpat, wherein the
@pﬂﬁt&zﬂpﬂs@ thetd alliniia, :lmamﬂa ot mmg;ftheomtﬁs ac;m@smgsmp pDMmbre
W t.h _one ta orm a support
a6 GPB CANER ePhbERES @fﬁ'@% BB ¢ B BpREbiod g or more
BhIFH8R Colitdn 9B€the lpemui@mme, bhRiARLSdhsre6H Hed: bdathg th@eta
or nore netals from Col um of the PeI‘IOdIC Table

abaing SURRBRYEIcEb FRFETS b 2 @ané’ﬁ@f%?f Fhiseg 400EEpand formipg the
tﬁ[‘}g {mvhgrefﬁf thé a'ﬁ%l w&e diadlifrib@®fon WM dh8fiad SRE 8@Meter of at

t treating al um na support/rreta m xt ure

-laast&mémpéﬁamun@ibm&mlbéﬁhqdm@ﬂc and forming the 6

V0 20851 QRS BT AU 4R 0ug P, dpBESRE

has “a pore size difstribution”wt
aventhiremg q:xnppordw&hanmr mdre aketalsl te fgtn DRPpokt/matal rm;{t@‘pmhemin the

The i nventi.qgn
R R S e, B Ao 0 P B Rl e B e
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 mixtute at a temperature of at least 400 °C; and forming the



contacting a crude feed wth one or nore catalysts to
produce a total product that includes 5 the crude
product, wherein the crude product is a liquid mxture
at 25 C and 0.101 MPa, the crude feed having a TAN of

flo JobHsleel- 3, at | east one of the catalysts b@»fmggmngmg
pore size distribution with a nedian pore di aneter of

at least 180 A, .as. determ.ne STM. Met

Gt Moot iy GStI9R 40T WO S (ST BT ui e Brian e ipateer of a
16R0PI0 A 8 detehiihed BY ASTRRMetBodiDIZE2. or nore netals from
Columm 6 of ' the Periodic Tab] % one, or nopre conpounds,

of 10hsipreRtionalzopronidesianethod At BRIYRAE 8 cpide prduEecqmupising:
chatabthg Arud¥ AR ofe R nfifnd eaiﬂj?éﬂs to@RetuE®4 totdl Product that includes

cont actl ng conditions such that the crude product has

the qmde produst, whmn thowsude prodnet isrigid mixiare @ 232C ardQy101 MPa,

TN
$ECRE fed il FANGPHARE O3 ot ket tp M’*E*‘Eﬁmuc. s bbfing d e size
distobition witharmediai poge diawetet ofat leass 180 &y w@mmwdmwsm e

b6 DE3 475 bt o g oty B RE SR oo bR Yl ffmine

gud edéod moratetats ﬁoﬁl iahmini6lef the Betingdic Tablep ohe cmm@i'e conaparmds of

t 25 C a VP A feed h N_of
G oFPof 30 o o VRBAHE G R P Rt
@ﬁﬁglﬂﬂg cc?facgﬁg é@agbnf)sxf&ﬁ @ikt ﬂ;le afiide ?fc;dﬁmmem TABY ofGf MFStON% of
ruae ee n a e 0
*ﬁa’%ﬁ@f the sppde fes whefeiny TAN tcm# wﬁgﬁﬁa}% ‘beﬂ D664.

di ametnveﬁuoataldogﬁéhde% nﬁathcﬂ%f BifE B efhdP YrodekMomprisin
Met hod D4282; ontrollin gﬂidcc;ir%actl nks condi t |ponsg

Qontaptag feaide ot one R o ea Yititie the miessase ¢fadiydrogensayree to
ﬁ‘Bd\ﬂPﬂotal RO thit B IR forddB Brodubtd@hdrei8 de GiME frlduct is a :

reduce a content of organic OX en contalnln

lividrobeae atdaCl Al §10 | asthadéldp lhéYm&agAéﬂPfcﬂkkg@r% the + 3

GO BN 0D 8h oRRSh cSilef OF a1l %gg{gg%an%@%ﬁ b glaifof orude
fitst, st B@&bne ofithe catalysts hadugr pore Slﬁgdla@bmlewﬁh mbgdipypore - -
AFIMNeLOOL: 53R s GRrhled b KM OBH 02BE Wl E5Rrofling

produting a cru produc conpri si ng
cmntattmgtcpm@hmsao teclecd B&N Skt thatoluaecmde produet hataaTAlté pHattngost

BPRahIBE T R or e bl b kB ot S A i compnine

@inpsindeswhdhf ﬂﬂb&ud\ﬂ@oduct Hae an bxyben f:mﬂeht bAatinnggt 80% ARthe f

bR 8 Bl b3tk 19,55 S BSoBRIALSHS g e,

@ oxfiRa cOier T B d@'&hﬁin&d by ASTKIOMeikDd 8389, t he 30
Periodi ¢ Tabl e, one or nore caonpounds of one or nore

et all$e FrvepHonlsedrPvides ¢ method obgiodugnga grade product, comprising:
&ﬁia@ﬁﬂgﬁt&@e%d\’\ﬁw&{c (ﬁ’f:noﬁ@éaﬁlystsqﬁ Ffﬂdﬁ&éﬁ ®al bﬁ)@ﬁ&%&t includes

and controlling contacting condi ons such that a

the erudepradngt [whersinibe cipde n@dtlcgi iy pliquid wstere el 2§g°Cz@ﬂé) 104 MPa,

BB M ORI RF ] 17 PR AEMRL o o el el

p|am ?ﬁ@@d?ﬂ,;@Emﬁ OAS'EMHWM ob@®re metaly\ioaLdmos 666 the
CT . 4/ 042309
I%g?%lg gzalgl 06? SHmAIE énngg%nrda £ cr)]]}e o ano%? i%gtaﬁrfpo\{ﬂ 881%:.% 6 of the

Mnﬂlad‘alnlégg:aaulateddew%ghdoﬂmatdl ammxmresmhamfmﬂabmm:«g n
t he esecﬁce of 0(Q ource t.o roduce a tota

P fcos S ALY Seees veiotih S st s over
Wi ghdahdeudd prouchas a TAN of at most 90% of the TAN of the crude feed,

wherein TAN is as determined by ASTM Method D664.

7



10

« 15

20

25

30

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 sulfur content of at |east 0.0001 granms of sulfut
per gram of crude feed, and at |east one of the

& bd&hGsCONPri sing one or nore netals frompeglydsiasfazzoo
of the Periodic Table, one or nore conpounds of one

o1 BB ERSeie SERAR P  ar e £ BREB NG comprising:

afasitd DaedeFesdwithétle oribre BdalystOmiRerestgoe ditachydfdgde source to
feed upt akes no] ecul ar hydrogen at a selected rate to

Rrefcs  foty paaductithat dpcludes the smds produet, whergd thearideprpdyry is 2

1&@{&@5&&:@%25'0@3%& 0.100 MPaY the RARE 1268 hfhd ¥ TAN SFMR1EAS 0.1, the
re contacting zones iS over 10 h'', the crude

opedsferst hawing 2 saliy comrntaf atleast8H00 bgroms pf subfar per/grane pf erpde

51 6O B S DB M 3 o 0

Hegiedic Tables e or o4 dompasndsef enmirmeate ptalsSiom Kolinad6 of the

6 d ' i J :
rGRpfis ot Tilcpts ol Sl clidecting Wb B et Salh har, during
oortabiircg, thie cde fhed upigkes molechiar hydrdpeei at aceloqied miertg inhibit phase
st B B e B Eontaclfe dggiahoudy e W15 h fpg B more
c\%ﬂa@ﬁ:@ zo{if]sqﬂbl\fei' é 0 h?itthdé mltwpkeaua Fm_ i mmm{f@ﬂmsﬁti%% of the

ereln e Ccru ro C s a Ll qul m Xt ure
%Ho&hfe&ﬂwﬁesst e e wgteeb?rdﬂ%ﬂ@?{s& the
stitcohRat oftdiecrde e, (viedin TN 943 deRihRed by ABTRKR®Rthod D664,

hydrogen at a selected rate to inhibit 20 phase

ayd pelfacprpntéy asidsteraingdiby ASEM Methrd D492%ht act . The
| nverip meaioa%;serp%vs&%a rAeaBRl P BFbdbing & QRHE piodud, Contifing:

product, conprising: contacting a crude fee

depiaetingareride feddevigh ensam srdrotatalyrts ipithepreseneenfa|gpsqoys kydrogen -

I . i
588 fosd s Bl B S G o
moductis @ lignid 28x1@rezat @5 OC 204 0.0#WMParahdconiralling ¢omipcting conditions
B b A BRE Rl BeRidt Bt DRlny Gl 4 SBIeG8 LD i

phesedieparationafi thetchele fertd darisgomrtatt. hydr ogen upt ake

condi.ti on, .the,fast . hydroge t ake condi,tio eing ..
o1 de ffveatioR atsp REovidR B A PleRlifing 8 Pt bRt orisine:
condctivgfa din;dérfajlaﬁtluwdaigel I n it brlfsétl):lce of od&y:id mmmcraf tajystsib?roduoe
condition_1s controlled to.1nhibit P-val.ue a cru

OB P Bt g SRS e Aradieh ST B? HACS Mot Rt g
ARErOR250C ai® 030 PMPRE ahd esitrefling ldentsdiing onlishd Glhichah@ tigecrude
by at nost. 30 90% relative to the respective one or

friiskis oprastrdrwithdy deseen pen Rt hydroggr pptakprrondifion ard thep siageeond
I@gﬁéblg@]ﬁalé cBRditiad effirR o areek t&e%ﬁﬁiﬁ%@)ﬁ%@ffaem from the

nprising: contacting a Ccrude feed one or nore

seend hydrogenaiptake condition; andne hydspgen uplakeindhe fisgt hydrogen uptake

) ' . . |
SPALAED B B OB BT el 8
decreakingdrelohu §, dnd oae b1 rgore ghrapiesties) pEthe tru@é predisct cliang® by at most

.he, ¢y ude. 8 WD 2005/.061666 P 4/,042309
el ot iShpafyele 87 Hptspageees oF e g Reka) 100

cont gt inventivantto tp'rcldrms a umthotltm[ﬁproﬂhﬁngh a cmﬂchpmdlﬂm,&otéipﬁgng:
tenperature is a east 30 C.|l ower .than the s n
COBAPHRE A st fesd afhs OF momk RALYSIR A A Eemnersiine folloREd By
chibtitz a8h sdtBiRd teRBERRuA] BipkotRcd Ptotdd Brodddy i idchidesthe Gfde

f eed,
product, wherein the crude product is a liquid mixture at 25 °C at 0.101 MPa, the crude

8
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wherein TAN is as determ ned by ASTM Met hod D664. 5
The invention also provides a nethod of producing a
crude product, conprising: contacting a crude feed
with one or nore catalysts to produce a total product

WerdoodiRedskdes the crude product, wherein t hecgiysBans2os
product is a liquid mxture at 25 C and 0.101 Mra,

t he crude fee avi a ,TAN at least O, th rude
s AV TN 2 et e oo ine SoptaChiz copaigomtstsn fRLHE frt
Rhtastitlg tHﬁlp&ﬁt'ilre% am,afsf 3@ bevet BRA thedBébnd cohteaBil tanRradire, and

the catalysts 10 conprising one_or nore netals frgfifﬁ
ds

tp rudepigdent hagasT A of gignest Y0¥irelativada the TAN okthe cpip
»@eﬁ]ﬂ?ﬂm'&?&&eﬂ%@'bﬁrﬂm diMsdr. of the Periodic

or mxtures thereof; and control ling
cont ddeiimvgniaraiiorovidesaunsthadafiprodveing o gimde produeie eonpnsising:

9
bl i BT b S e
thé muhepmdrhdt,mhmmﬂmmutbfpmdhet i a ligwid frdxtiire ah@% P@and OFN MPa,

& i 28 SA S LaRer AT 43, R LRAL KA Bebin Al bbbt of o

1wgoomogramk shsulfuoper g of mmielfedi, abd qirlmhxme ngtha caﬁlyshs

roduct, co r| Si acC n a._Cl e W t one

PODRSIOE Opey ﬂ?%f"gﬁ! 3%!}8%‘1% ?Erﬂ%lw & Opg,ofmore

doﬁﬁJoulstes)f orém rﬁtgrbl detawt@d;; cglunwed %ﬁrlmpérmmcmmeomﬁduest
iquid mxture a an

theveef: PRAOROina POUUGing onlisinns Sigh fhat e sride predopidag a TAN of at

16 009 7 tHeCPAN BEthe GRS féed,%d@ie Fidd Jﬁacﬁrct Fash sﬁﬁw&n@ﬁt of 70-

resi due per gram of crude | east one_of

130 of:thesulfix eontenppfthe gruﬁ@fesr#é’vferel%ﬁé‘ ifrat dptemineg by ASTM
lgg:!hu&fm@ Ahd bilifer E&{tfrﬁ’ﬂi £ azemnsed 6y'&3 P NIBhEA DS OUN ds

one or nore neta from Col umm of the Periodic ]
Tabl élhednvention alsogquovidésaymacihod @frmoctycwg astude pepduct, comprising: 4+ -

G S i oS s

thirerude proddugsvittueit theaside prasvtidere ligud mexturet 25 0C 281 0. HJoMPa,

Bt By FRNSRR o8t ol RRURRs Bitns PRI SRy fora

leax0 0.2 gramsSofassidhe ppey Q‘nmexﬂ cﬂnﬁe £e8d Mniliet legst! oM catalysts

SRR Snt Gh B BIORR S SOLEER Bt S B FohiolRc

dmpdthd: of aﬁ@bmﬁdle el fn @@Rmﬁl 6 oftthd Pﬁoﬂiﬂiibblet h:ahlxtures

i ncl udes crude rodugt , rer the crude 0
thereof; F‘F‘lﬁ?F‘H" %c%httenaﬂt? '@ﬁa%ﬁ ofat
Iﬁr)ér de%fc&'qré 1‘1@1 loMxe anﬁérée@,fth@&uhegeauda hés, a &ﬁ&ueﬁdoﬂféﬁt of 70-

eed having a VA content of at gr.ans of
@@Vp@frth@realngﬁOIl@ﬂb‘é@h? eude es%an%whrrses’li%ﬁeaséﬁterrweed by
A ﬁﬂhﬁeiéﬁﬁgdr B8R gﬁcf}facggu@crbﬁteﬂf 1sqpa§eﬂﬁﬁeﬁlb§( ASONNEIh DS 7.

, one or nore onpounds of one

or nolbe inmentidnsalsorroavidesiaumethal foprqduemeercn@a prodyetptampriging:

L

tBe WA DidBudd,GaipEn FPE'EtddS@ﬁ@W:ﬁﬂ@ H@ﬁd mixigte aQQS/SQ)ﬁndt(hkﬂl MPa,

e R Redod SabEiar et 1 BE RgR IR Elne FR D syl of e

eaed.] gaditk oEGE iper Q¥&of aallefeld, iand adediedmrofitivastabysts

éﬁa}'}fsﬁtoﬂg gr ntl)grg (1)117etals from Column 6 of the Periodic Table, one or more

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

thereof: and controlling contacting conditions such that the crude product has a TAN of at
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The invention al so provides a nethod of producing a
crude product, conprising: 5 contacting a crude feed
with one or nore catalysts to produce a total product
that includes the crude product, wherein the crude

WoPwebde1dss @ |1 quid mxture at 25 C and 0. 10pcid82004/042309
the crude feed havi ng a TAN of at Ieast 0.3, and at

e BAioh e AN B ol 1T TS sy GO Fpept of 70-130%

FR4PHORobnt dFtrciplideFEHdS anﬁahieaam V@@cd?ﬁenm (26 dEHRAa IS

of one or nore nmetals from Col umm 6 of the Periodic
A Metlrd DB xt ures thereof, to produce a catal yst

Pr €C Y448 Qe ni@iidoYritidd atr&ﬁlo‘a%tf todatink¥ chadploddct! ddgrprising:

cat al ys?{ pr ecursg{ In the pr esgnce 0? one Or nore
csuﬂaétmg murtafwd with onergs neneientaiysteio prasivpeos total prodpetiteanincludes

ot e SR e e GRARATSH REE AREIk oBEP UL S NP,

thé crufefeed hhdaing‘ £TFAN of hideash. 3, anil atleadt one pﬁtbwm}ssms obtainable
nmet haod of produ0| a _crude uct [eSd RO, .
Ko ARG § SURPOR MITECTP QE Ot PG i ColfiBHE of e Mriodid Table,
dae QfiHeR dnipotuids of balitatioré h;afalslﬂ‘tﬁﬂl admmmwmmc Table, or
product, wherein the rudei%_i |saI| m xt

th,c OT; ﬁn

regitopradyse & gaalyst prec HLfoRpiga thercaaly : AR

MlabPibditscR fin ik preSait ofdhe @Pinodd sulttr fontaitid®tbripounddut a
crude feed having an API grawté of at | east 10; and

tampmta@tbelme%} ; ped qogirgllipg pon tiggs b thit thecmpde
1t Fasfal AN ggét @owaf&.@?wﬂmradeﬁem e, one or

m)re conpoun 0 one or nore 20 netals from Colum 6

of t Fiae imsiehtinti alsoTapvides agpethridaf prodycipg a crIge prodpgl, comprising:
c%gﬂéﬁngfl nlhrﬂ& HLONARE bad n&?@%&ﬂ% p?:#ﬁg? i {rar)gatsl Ffdaﬁctciﬁdf HRIudes

as ‘a vi scosit 90% of "
thha'ude pmdmt,t\yhemifln thwmd# grhdudtaealliquid gixtare @t 251 0andifel 01:MPa, % 15

d t h f
s B LA O g bt B peliealeple o
Mngah@thdy of/at: 15T azhitah lwlst[ﬁﬁ& BPthe aatalysts mnsuzsg ong or 4o

de 669.
rg$1§ gl%ﬁ%ﬁ%ﬂ gﬂ%é{%%% dl(') . Nl orgﬁ?og%- g El%{gsgpgf' ?19 or more
1Baaap Eﬂoﬁi Ofliimn G@f gﬁd’tenﬁtﬁc '@ahllf lmdﬁmgte&fiﬂltm'rfbf; andlecrrmgllmgr e
c at al.ysts 1o pro ta uc i .
e RoBAISPBAICE thet e prae orontet B tiscom i o7 L of 2t most 90%
6ﬂtﬁl§«'h§i:o§it9<$ﬂtﬁ@c1ﬁ&e fééd £ 33136 C0ankGhe &Rée proliive minm ARIagavity
ne or . nor

havi n of at least O, t.he

Ao asooh raviny ot htcrude died, WiTEIn AL ATy Y 5 8 determined by
&erM%wDHma%d%coﬁgﬁs 8 defBinthed O RSTMIBettod D2669. :
vanadi um or m xtures 30 thereof; and an additional .

cat alEpetinventiar alsorprotidesadorthoda{ arodusing p yRide profipst; comprising:
Mg B f&gfhﬂngﬂ%eﬁor'ﬁtﬁg?ka?al yROB pRdubDs forl BrIAAUG irRudes

one or- nore conbi nati ons thereof;
the drudopiodedt] wiegein thetcagis prnguetomlhquld) mixtarg@h2y Haand (hE01 MPa,

rud r ct
ol @R e PANG oo it Bl DS of BLerd AR g o
et bmﬂcamﬁﬂconi@sif@ VBOIRI) ©hE Gﬁnéi@'ﬁbﬂﬂmﬁﬂﬂbm&ﬁﬁn, Ofmeixtures
'nve ti n rov des t had..o roduci n
Brise e Bita e digopy BR@H R brfs pht Bmore
Qéluﬁﬁ r6Qn6iﬁ§ Ry ai ﬁoﬁe@oﬁpmwef@etoemke Qolaeh 6tmetdigior
i ncl.udes the crude pr.oduct , V\,hersjnthe %hrue r,odu

gagnbinatipe therepd and poatreljingepngactingcondigns fyeh the 48 proct
has a TAN of at most 90% of the TAN of the crude feed, wherein TAN is as determined

by ASTM Method D664.
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and the crude feed has a TAN of at |east O0.1;

generati ng hydrogen during the contacting; 5 and
controlling contacting conditions such that the crude
product has a TAN of at nost 90% of the TAN of the

Woses/deeied, Wherein TAN is as determ ned by pSTAs2004/042300
Met hod D664. The invention also provides a nethod of

dyci . t iSi.ng: t
P ol B Saigalrogntidss Amss ot PhLPEn et Byt ibrsing
Jvr\)hﬁia&hngthr c?ﬁié%ed »gﬂlﬁ oﬂd\fjflmt?le&talﬂsﬂs o rpeodgr:u al ot @ﬁdiuf;ttﬂmt includes
ereln e crude roauc |1S.a | | m X a
thperude meduwem@%erl@aamﬂ@%ds méwﬁrf ANE%% d‘fg%c%@a’
Bd the S0 f8dd Ha8 3TN HE RhastioNe g@rf&aaing $b8ro gmrrmg rrﬁw:omacung,

vanadi um one or nore conpounds of vanadi um

370 xORTCBIPE BlelbTE coBMoBTRET BR (e gl BRERE B TAN of at most
eaggdlézggﬁéﬁ aﬁ&%edam BN Eb&sh@ﬁ&ﬁﬁ:@&#y‘ﬁsm Mbthod

t he 6ru e product has a TAN of at
De®it 90% of the TAN of the crude feed, wherein TAN is

‘lesg det r%‘%*%ré%ﬁ&gyw? pro M‘gﬂg cruag&}&gﬁ‘%ﬁ%@’ﬁm’

@anping dir@deetbed witlnbmeodrinnge catalysicte praiude atdtdl poodectdhat includes

PR ERdtaetuc et b8 <Bre ke o raf REEE 4 2 Ted o e

h6cradd feéldlhaduﬂg T AN®f at 1e@b0.T, add: Rast Ofe dithe catilps mmrdﬁmg

feed havi ng a TAN of t IeaI 0.1,.and
%toareyg Vo SHRiReS sf%fa?f% RGni8E

&ﬁmﬁmﬁénsysﬁﬂ@wonﬁbhﬂ'ﬁ ténpératard i 8y leas 20007 \dhd;ithﬁ Grude
rogen_source

t
ocyhes S AN OGRS 06T 98 GAN Pl GRIieEd et ANGS &
SRl vl ASTREMelHOW R4 he crude feed; and conteol I ing

contacting conditions such that the crude product has

ot

"+ a TANhefnvartionsde movdesis natkodpARradpcing a cpidggrodpgerpmprisingte: -

. %ﬁ&ﬂ# ol fest 85 &rnmé@@a%l@fs tﬁ?}_d\ﬂuh@ 5l p%ﬁét tha% cludes -

ntion also provides a produci ng

- ibe cmide produbtiovheranthecihule prpductdomtiquid migueg at 23 e atfdébl:pl MPa,
AR P R0\ B B 40 B e
nﬁaxﬂumi %nre ®r moga crl]pg:/p:dumﬂsw vanediafn ﬁ:gmﬁga'mjﬂl&etl@ mrqudaagoa %:Is

ee
RO R A BabEm sope AR RolS st 1ol BeibE Bidyidia L)

direeticf thitheccmﬂteﬁtwmé fiowofithe lcmda @eﬂmﬂd:nnlmllmgmntmhmoadltmns

on et B prode ppgust BRED TA og o S o8 Bhg ORH) Sy o ekl

Mhéréind‘mla@ﬂhtﬁﬁﬁ&ddiyaﬁtBiMMe@fodlmt 180 A; and
control | ing_contacting conditiens such ]talpat t.he crude.

o od Ui yEation ARotRRPViAgS SO d A REASHEMG P SRS RIS SFORRPEINE:

Bictld Mrfide CAINERbnedr mdrdeatAyike phRGe a WA pRIdACt that includes
N|/V/ e content iS as determ ned b% ASTM Met hod D5708.

the crug prodwst,ovEeds hecmds progng s pligndmixtpgat 25 Wepnd (11 MPa,
ik SQaPHY hﬁﬁ@é fe C&:H 0flcrde 6L @MWE EstEEt BE 8944EL 0.00002

conpri si ng ting a crude Wwth one or nore
grarhalaybm oteofthochtalpstecomptising prmadivot, onhertmorn epmpramds of

s
tvhlﬁa madiiah pat diatmztep of leag QSO/Anrmdl canirolimecontacting eonditions such
thett 1he. éjrtr}gesprgr;u aréaa.qota&lfe)i“e content of at most 90% of the Ni/V/Fe content of
the crude feed, wherein Ni/V/Fe content is as determined by ASTM Method D5708.
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5 m xtures thereof, the crude feed conprising one or
nore al kali netal salts of one or nore organic acids,
one or nore al kaline-earth netal salts of one or nore
organi c acids, or mxtures thereof, and the crude
weeoRrYdshg, per gam of crude feed, a total epfRipgily®ioe
al kali netal, and al kaline-earth metal in nmetal salts
of organic acids of

ot 1R el ovints amaand dhoRehdie s Y RE Do cqmprisive:
hRdi a dade fed RitRbne@th@Bd tatdlPstofo rrbduat b totltpadducithat includes

al kal i ne-earth netal in the net.al..salts o

the pryde produnt, hsagin thegrudgpradyet 139 wamm}smgatéa%gwﬁé iﬁ’l MPa,
& ‘Féisﬁing aFi ih@ %atﬁl@ﬁt& @oﬁ?ﬁ vahidiie] cile 0B ﬁiof@cdﬁfpoﬁﬁ@&ﬁ lvgnadium, or
acids in he Crude

wherein co nt of | k
mfttmss thqu, e rayde md@ammsm&?% O MOEe af‘f%ofgfne or more
&Eﬁﬁpﬁ&dsagﬂe% nlode g:%—rgaﬂﬁ theRY sﬁg%ﬂ\ﬁﬁ 'ﬂ&ﬁle &Eﬁég acidd)€r

ventioh al so provides a method of producing a crude

lpn«bdeﬂihqzreafomdrthscm@ feed Baving, perram gf grude fged aftetalroptentof

t
SR i BRGNS A o fth ARG 6 o it actla 8 Wikast 00T
grams ahd qeritehllivigcbninetingtcoRditi@isanch Datd ¢ruddsroduct has altotal content

el T o s R s R R b most 5030

@t}@édnfmr ofallliali nmaéndsamanﬁe-erfnmmalpm nmﬂealwqfa:rgmc acids in

¢ R OTheE UL BEALEE) oo AR £ Mg el st of
6@5@& acz&ﬂﬁde’iérhﬁx’mddﬂﬁmmﬁﬁbdfmlﬁk in met aI sal ts of
organi c .aci ds of at | east 0.00001, gramns, t | east
one otheinyentionslsy gravidesagpethed of r"f‘é“da P‘bﬁﬂ%’ffmg

BathlQst@ito" b (AN pBEuét thitdnclud
b0 (B S o S ietatcs AT it

e total nunber of por
the crule prodvas, veherein éwmewmctustﬁs AHGWIA gixtyre g 2o G aahiQy MPe, -
W Eﬁﬂgfeg?rcﬁ%@{sﬁ% i rtﬁet&i'sﬂ%f%ﬁc omgfe%r%bn&oa’cﬁis, one . st

Sl ze et erm ned by ASTM Met
oe8e alkaling-aatsh metl saltqgwf eRSArARArP ArgaRie n@r-l%, ioppxterge therepf the

N

@rtganﬂtai in oiettd sadts of brgamis tacidDoh ap feast D060 hgnams, agfl ableks pie of the
and al kaI in ard t Ny I )

S P oot Sy e AR o it bord Bhbte S e from 90 &

wl 180 (A, with tableast 60%4 oﬂlieabialmnnl'zaoﬁmremn thie porersizvalisiiibution having

sal t as d i ned by ASTM

Bors Tigtorst RS & PhE mediaf B Giaietie e B e tstbifon i

ﬁrdéﬁéhﬁdine?bgaﬁsrmh efbbd ﬁmsz aﬁd)mtrbﬂiing gontaclilg cmdém isirdh that

a crude feed with one or re cata t.to ro

s el Brodidh s & iRt comtent aERIkal efal e plkaling-Serfipetal n metal selts

wg&i&d&g BF & THSLL 90, O the lcontent dF b]kaumetamsd ﬂkﬂm’éteaﬁﬁnﬁtal in
101 MPa, the crude feed havi n]%Fntpegllkgr am

Lﬂﬁt@b@w efeqaganic acids oif thejcrwdefeedwhareinco ) and alkaline-
%@Mﬁ in Yt Salis 30 gl;%%lc L,6asts 2008 Rfinddty ORISR D1318.

ing a pore size stribution wth a"nedi an pore
di anetherinventien erlmgewﬂ¢scmgbodeoftmodysmgAcmﬁ¢prpda@t fosmpsising:

B8 Bt SRR mO cHRNES b M 20O S

the pride pditacipiietcintheltiuniepodactds a hhuafl n:nxtparat pi) P@and 0. 101 MPa,
fhe B e b, RS eRnRet e oS R NVEG Rt o ffoast 0.00002

SAME,A6H bAgase @dyﬂdf&hmmmvmg apoiehire distiitertipn @dhahndﬂam pore

Sampienin aomzs omTomds a0 Wik Tast FOR6 SKheioal Giipberol pres in

as determ ned
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5 by ASTM Met hod D5708. The invention al so 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

WoRbodsigeeher ei n the crude product is a |i quipgriisxdesifsoe
at 25 C and 0.101 MPa, the crude feed having a total

tent of alkali tals, .and al kal i pg- th netals,,.
Dot iap Cipy LY Revipe OB RESEEVHRR 8P AT e B igpcter
WhAGE phiR'size amtatioris 4s Getb@fled Wt ASEMNetbetED4182; and controlling
catal ysts h_awsgg%a {)ore size distri b%ikol&ég\n th a .
Gentarting jonditions syphthatthe prude product hasiaigtah NVYLFe paient of ah mgst
és% gﬁg@hwm%@ﬂa%e G B wWhiteR! NFV/Fo VRS i§ RicRMMRed

Istribution conprising one or nore netals from
oA Metbdd PHhE8Peri odi ¢ Tabl e, one or nore compounds

of ong, ?ﬁveﬁ@&falw es{aqulﬁé{h-%%t‘ﬁg}lélﬁlggfa chidg IPFCﬁfgb@ Sitprising:

Tabl e, " O0Ff 'm Xt ures ereo ntr ol

mtabmgl a ergdecfoertiwith ?maormh cathiysts torpgodnced lt;otzpj.pmettlmeigcludes
e b o e e e o b I B B o 2y *CSaf B G e

@é clulle foad hivdiy a wial eddtet of alledlbimetalpahdalkalihé-erathanetolk, in metal

i ke ppes (O PSSl of Bffone the
B B B ot e T iy ant o
| Sas eterm.ne 0 .. e l.nven on
DOV ARTM HcHod A b PR S ARG R P G g buton

sing loB@or m&re MeBits frotl CRLAMEIBS the Bétiotid Tubl) 8ndér e e
catal ySts to produce a total product_that .includes

eamponRdsch opt e melplcian Folun eithePaoginitable ot gixtures
thbdb GndTiokkrbiiiRg Bdntting ciiflidhs &h MPthe cridd@rodubtinis heqsl

conprising one or nore alkali netal salts of one or .

-“qoptent off aijeatiineetal cind alkalingecartymetely ia gt apliyaf opggpicracids phat most : -«

4 ol R ey . 08 i i

~inrthederudecieet], wheteint cahteptonfiabali nusfal sdnd alkialingeeasthanetalnig metal salts

kal . ne-, earth ne i of organic .acids
SoBrid ice 1% GistBhe Pu A8 TVl ol B3 8,21 BT DED
cat al Hetisvehso algp mrovidese méthad ofi produicing hiconlewrdductacomprising:

medi an pore di er of at |east, 230, A e ]
5 S i e e SR R0 it L e
ﬁé'g léﬁxdd b%ﬁﬁ?tb#l%drﬂig the_tbﬁidmf rp'raiuat?s a fiquid mixmreaat Qﬁag%la&d 0.10hMPa,
um 6 of the Periodic Table, on mor e _

{8908 34 SO O ORPE TR PAa SRR FOBY OO Sppaniigid,ons
560610 dikGlirkdatts mefil sdlis ¥ st mdrb 6fgasit acids) dr fdttuedthetens and
contacting conditions _such that the crl_Jdte ,odu&t hﬁglkal'
the cowafeed baving Rer sam of ks ferdbradptal contente e el o ine-
%%ﬂl?:{%etalé b ARk |of%§g.%ifacﬂ§ t@ﬁ:&'l&sﬁ%ﬂ)ﬂl Qfand! atN®u3t one WP Wee

e content of alkali netal, and al kaline-earth
entalysts havingramond sizealistibusin sritharmediangomsdiargeteyyf at least 230 A, as

T

ooetpalsingione oethaide neetel¢ Som ElolummyG nf the Beriagke Tablea one or more

det er mi ned b d | |
PP 2f SRS St PR GO SR RN ofbffres

©erEpf; iasd S@irolliag BéMating gorlitiong ehfties thewiride poodncidras atatal

S FL A sl 06 e S TR, BRSPSt gHeBeiogegs of fmos

94 G the Bbntbit b alRAl retalCamdElkdlind QértiMnetal, 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 |least one of the catal ysts having a pore size
distribution with a nedian pore dianeter of at |east

¥ bsneddsedet ermi ned by ASTM Met hod D4282, apgriBfos/nszses
catal yst having a pore size distribution conprising

iy s e G, WReTFD R L S B el e g el salts
of bigahiEALHET a8 datErmiiiéd byPesTMM&hdEDI TS, Or M xtures

thereof; and controlling contactlng condi ti ons such

t hat TheivertonddsoFreyirles £ method of prdaeingp FRysarogust comprising:
a&ﬂ%t nﬁ%@&?@d WittEordiof MoFecaty S8 thrRiucd ff't%tai ﬁlroﬁﬁlcﬁ 8 8fdludes

ere| n Fe content is as detérm ned
thmhdnprwmmheﬁhethc pdeiprioduct i asliquid apztare ot %5 ﬁ‘eaqédHIQifMPa,
o R 4 5L BT O e ARE o DBOOC e ARG R
gramh af crpdeofidedt; it kedshond oftha citadysts having agorechizeplistaingion with a

iR B SAPBES ol e TS B e

camalyet lavingla poredizad digahition ebmpiising erte omnaoes metglalﬁrom Qalunia 6 of

e-al kal i ne-earth tal salts no
455 Besioric Tbleq e i g SAPaoURY Bt e g aore sl G SR Ot the
PRAYAiP Table,! @ ndktufes MHefdE; and E6nt@l1a{H cohtactirgdendifa suc that the
al kali netal, and al kali ne- 20 earth g%% n net al
oSV

csugle psodyrt hs g 2otal VAU Fejconiant gf atmanst 0% 0 efpptent of the
chfiR StedCWBerth NINGFE Sdnfdoy SlaS dltehinGl By RSTH MétE&l D5708.

distribution wth a nedian pore di aneter of at |east, .-
90 ATheinvertionatseiprasirdes ¢ methpdofpradacinga swde praduptioqEprising:

?@%‘%}ﬂé ﬁr&%ﬁh&ﬂm@&e‘?}? hfdrsdatdiy 15?] Fddaed 4 63911 pll'tbﬁﬁct &hat includes - -

enum cont ent, per of cat al from

e @belprgdmhemuoths cglrlamduﬁt isa m@m@mm 2% r?eaDérO 1 dPa, .

l P
YRR ARIR AC b0 sl il s L Sl i it one
ot emvraalkaling-eadimohietal satts oSanelvr trosg orgtrec ml@der pixodescherpefsthe - - -

e S B RGH oo by JESRe ol et bl

cath teml dpnieahtaltobf arghat acidstfat I,eaaﬂd)om Ikgxhins) @t least phe of the

i.n netal of or anl aci in t
Pl HgiBR P iR by S APiedisn PR gl of & kst A, o
dRlekdined By QSIIMMﬁmb@ D428 amem batalsraﬂmmg fhepopasiveclisadbution
is as .determ ned % ASTM Met hod. D1 189&§8£The

ag el mRnly den pRmiRAt ek A ALl Sty FiaRs fo QP gtans of:

RS1P8HeR M, GHRTP frofd Iﬁﬂlybdeﬁ@lﬁtcaﬁlbbtﬂ?ls a:al%ﬁldti& a$ ﬁ@l@hﬂﬁfhﬁbljﬂﬂenum
or nore cat al ysts to produce a tqgt.al oduct t

o priKtees dheraoheang PQFHJ@HE@&%FGQMQ\&HWB?W SPHWég@ “‘S‘—‘rlﬁa@&% bas a
4;. nfenflbt dikalinidedi! fad éirmf}ﬁ’etzﬂ ih QrletdYRalts ofbfgﬁm@ &id€of at

havi ng TAN of at |east O. and t he crude f

mw%e@ of p:lmcogtpmmf alkalt mgigb and a,lb@lmeaeattbtnatal R mvl;ab@lts of organic

oS0t el Koo ARG Sl AU, B RBRS sBn e

saltspmfroegmczz&umumsrdmbnnmcmbmsmdd\dﬂthdd Bh3Xore di aneter
of atl. | east. 90 A as, deter.m

ASTM th
O e ARG prdeR § rieeiOg e Prodcing R BRARY, ribding
d@ﬁtﬁctg'fgafﬁr@cfe fe&ﬁh&{ M_ﬁator nfokOatddysi00 braginedwtotab piddict gagimstudes

Beh PR b0t R EF PIOGHSH B el L 013 Mpe,

thd1&08Dfeed Bdifh A'N bPht!1Ea300.5 akPib Bk Fe@d BAVISY, pérQinen SH&de
that the cru product has a TAN of at nost_90% of ﬁ
e\ grrtal Ni/V/Fe content of at least 0.00002 grams, at least one of the catalysts having
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the crude feed and the crude product has a total
Ni / VI Fe content of at nobst 90% of the 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

H Rodcid by ASTM Met hod D644. The inventi opcgiu8fos/042309
provides a nethod of producing a crude product

conpr i ontactin cr.ud e _or

PP e 08 i AT AR OTtE Of gt o) A s Peeiutied by
ASTO WEod 14282 CGind i dafaBEtielving WiEtEMBlybiGey dedrnp p&cguzﬁﬁ of
is aliquid m xture at 25 C and. 0.101 MPa, the cru

optalyst, oGO0t geamste 0Grerasy of: MPIYReanupe PBG OTJRATE COrAPOY %0
)[rﬁﬁlgﬁlg% ﬁ:t%%ﬁ%eﬁ 28 BBt ofARybde A Sniftuked kR T.ERE tc@mﬁmillng

one Or nore organic acids, or th re

cpmmfconchmns sudhethatrtharsudeaseriuethas agl AN pbatapost e eﬁthe TAN of
e B g A6 SR bl ot Y PR o Bt oo

NiBHB¢ cdhtdnd aﬂﬂ:e gnudﬂﬁapd,avmrm Ni'¥ &btcoomt iphs deftesmined by ASTM

NERGL S R TN Bl Rt s TR Gpa BBAE 2 77O

conpauaisefonahe pﬁmdm & enethet @f proflucing ﬂaiudemro&uab,fmnipasing:

Per i odi Cgfdgq'%dg or e?r:[ﬁlto%a ystsﬁgre f: angalétggﬁmgﬂ%&%rgludes

R crid [Roduet) VRt ihe Bxfudé)jikﬁdﬁb‘t 1smlicﬁudlﬁb@||u8 af 75070 45| 0UI0 MPa,
10 of the Perjodic Table, ©om xt 20 t hereof, d
de fsedcomymising oRg PIQKE 51‘3‘4:6‘# Owrmpfgﬁ%w acias, one

or flofd alkdHnbEBrOmBRT @its bffonk Br Mord GHB&RC édid%”br]mﬁ(ﬁlrés(lheraﬁﬁand

controll1ng contacting conditigns _such that .t he. crud

m&muwatp@t epnteab perapim of cryflgieed, ofakkali metgf qud alkaline-
eaif-ﬂlf&'etaﬂ%nﬁ i og Famd idvRl lefsf‘bbﬁotﬁf Qﬁﬂ@ﬁﬁﬁl&@t&%ofthe

nost content of al kal1 met al

1 calakyatsicoipprang: Ka)woe af more el GemSolymn ¢pf the Bermdéc T@& gmeor. .t

- sl bSO 5 ol o0l 6Kl The o
W tbﬂ;gﬂ‘mxﬂ (h)tjongts;r mereagetale ﬁegmrﬁ:qimun @9 of(BF Bpmmhmwl?paq@. more
T o) .
b oS S e Bl ekt Ctufin TB LR A pBlio L PE P thifures

conprisin a cru
thérédf, whaem 2} mmarreaimaﬁfad:tgzlsﬂcﬂumlm IQ)nmuiUtuetoial Coltuah 6pnaml ucin a

t hat. i n¢l udes rude oduct,,.. wher ei.n e _Cfr
s et T fouttS and i SuRbog porisiofS §cf ot b g ftRuct hes o
tfnﬁﬁcoﬁfeuﬂﬁf all@t Gndta)\4ind g{ckahﬁdaéafth/ niditd ] \Mh hsetal eaitse:ﬁ?rgamc atids of at
east 0. 00002 gr 0 V| Ee per O m o
mposh 0% &F, o gpute 96 plkelmetah 28 98‘%?5?‘3‘% mgtafy Fﬁf“@%@s "%‘gﬁm
défél@ iPthe BRAE fo8B vitlefein Ednift @Hlkbﬂﬂm@alpindtdm&hﬂe—&arﬂdhaal in metal
Tabl e, one or nore caonpounds of one or re netal s

Sﬁlt%?ﬁ‘)f@}cms & asrdeteppingsbhy AT MethedDI{E. i xt ures
ther agf in ggﬁ}ﬂm(am) pRRGdeR b r{¥Ro8 ofBlo@hding 4 Qﬂiﬂic ﬁ@ﬂﬁﬁ@%oﬁ@nﬁﬁg

t he Peri Tabl'e, one or nore conpounds one or
centaetingatcards feedowith qisionmerel@tabstsita prodieq %tetabprpamt ghat geludes

St e S PR Y i s o € i e,

th@d:radic ﬁeﬂ havingt: totet Wi/ ViFs contertt of airlgast 6. ﬂwgrmlﬁ df N g Relper

cont ac 0 ion . h

Baq e, 5P Gt et e B BAabh S BomanER (Vi of MGpShAE
ﬂdme Cb!uhM/ gref tleoPdriodic Tame’él dne k())fl mzﬁsb_ar:ohfpedndsgﬁ g:ge%gndﬁ: hMal%e?roT : m
Contet i.S.as rm ne 0 ) e
Gatwen b pbise ZPSoliE e B b st hd (5 BRI el e
CIIREN T8 of 1B PRYdak THble, one or more compounds of one or more metals from
Column 10 of the Periodic Table, or mixtures thereof, wherein a molar ratio of total
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contacting a crude feed wth one or nore catal ysts to
produce a total product that includes the crude

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

o Rk kal i netal salts of one or nore or gefiu82004/042309
aci ds, one or nore al kaline-earth netal salts of one

ool wga Ao SoIuaS sl 1 Tieg A b Gu0: 4 Gppling
SR ER coriticHsisatt thiBhebrudeptedurt Hala tort NEW/ReltopRitalf at host

netal "salts of organl c acids o st 0.00001
9@Vta¢f§he IziﬁWFsﬁentgm@ dhe crusledecde %{Fw@af@@)ﬁ%% 7 deterpyined

I%f;(% ?/7% the first catal yst having, per gram
irst catalyst, from0.0001 to 0.06 grans, one
or nihe lﬂmtwlnsalabmm@g lagpgthod of produeinga pwga p@dmamoeipnsmg
Bty SR RO r lor i s {RERINOES (e 1B bt inchudes
ﬂmea:rgdta productysthelejn the cride producs is hhquedam;lxtan@t 295C anddbHidPa,
%%Pe%(io tr{l}gt@t%%? g’g‘é‘?"%%ﬂ@g %eﬂﬁl %{s%}ong & m&% %F%ifc acids, one
dmtoaé ﬂkiline—eﬁﬂlﬁd mcfﬁbbalmf &neak ntobeoremlm adds; oﬂ'mb;lnn'es themofo}:he
nmoy e, conpounds o t r u
qrpdle Teed h a&as’apefrmop cpule oot 1) RTo Eﬂ?%?’gﬁie%@“éﬂdﬁ’ g
éﬂtﬁhiéfafd $n foBAI ﬁ%fs o{] &'gﬁlmﬁ 668 of@at Jeasd 0.00001 @ﬁﬁlb,h rafid the one or more
condi tions such that the cr ct.has a to
@hiEEsemptsing: k)3 fﬂi@ﬂ%ﬁﬁhmﬁﬁ&%ﬁ Ving. ReL S ?Fae’é’%ﬂ catalyst,
frdin TBHE to wstéa:ﬁi ofcae Bi ﬁoﬁ%e@sﬂs BbmaohiriS b om@aﬁocﬁmble

content of al

met al al kal i ne-earth net H’]
* QP ORIMOLHOMPOWTds Of wr@qema@slfrpm fralumn fef the %%lﬂﬁlc Table,
. eaﬂﬁfaf‘edqs &Qi%t éfltméi& & i Bdures s ardB) @ie%@dd QiR e econd

al salts o org anic acids Is as

' citadyst :hnvmdpdu graugtrfmemdm@lm gilgast A2 gramsofitane Ar gbsgnetals -

rn? LRSS %]ge%%dﬂszaB O&Hécolr Bdréte #ﬂﬁ%ﬁ%ﬁﬂﬁ&f more metals from

onpr|S|n contac a cru ee one or

r (fhiumn 6af ﬂale)f’sn@cht Balde, @dlcmleteé as. 'mslaht of meetakoar mikggees thereof; and -

des
ol S g SAErD RS g HRE Blflylels o Bob ke
ﬁa&@ld arlitipling-barth raetel, or metmirseltsdflopdanicmeidalof stahass 98 obihe
or nor e ani. c on r ali_ ne-.ear.t;h.
el ot ikl et a5 B mgt Pl S 2 o G AT the cruce
ff‘a’e e O Rt of ikl motal and al kal ine 30
eed, a total con metal, and al kal i ne
@ﬂsﬂ%ﬁsrﬁstcg{lme#hYﬁé&HfMgQP?b @f "organi c acids of at
| eastTH@ iRRRh oFFBvidéidnathod oF @ﬁddu@iﬁg a@fudé bﬁ)duct, compnsmg
catal ysts havi ng, per gram of cataly at | east

AN cm@qfeedomweeorm%\wé sttsoﬁmpr@ypmfp 2 ftﬁléat O tiudes
e Eﬁlﬁgbr‘fadl}&%}ﬁarﬁlﬂﬁx% cAlde PRIGBtGOIRQHA Hixtife a0PS°(Dind IR MPa,

rom um 6 of the Periodic Table
thabzmd¢ feed coraprising ah or wTerabiealimetal salf ofope egmens @Fgepic.acids, one
iy A b s 00 Bl R0 CRRAE PR ot
ROQLABEEHE, PCE AiS2NPude0di30 Dtal zontentof alkslbmetal apd alkaline-

SR ST e el PR e O e oRODE R Bl onc of e

G rse Hhvi@g fn ﬁtcam;ﬁt, atJeHk @001t éiﬁns ofibanidr mére aiem from
net al e-earth netal tal salts
Grlgmpbof ﬂv@.Pagoqhﬁ elﬂ& ouf aa@orfeé@@mméf’ 0% S SHTeRE Sa”?"m

ablsihis JFRleFeriodib FaBlk kalcuRRd 8aWkidhi BTtnidtal, drinidRib thesadifidad
of organic acids is as determ.ned by 5 ASTM Met hod
@ngolding contacting conditions such that liquid hourly space velocity in a contacting
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The invention al so provides a nethod of producing a
crude product, conprising: contacting a crude feed
with one or nore catalysts to produce a total product
that includes the crude product, wherein the crude

Wsdbe1des @ |1 quid mxture at 25 C and 0. 10pci¥h&2004/042300
the crude feed having, per gram of crude feed, a total

Ni / VI Fe content of at | 0. 021
zgﬁ@sd)wertlﬁélqequatp?,g@ e uctﬁg%sr ggqlggswftalt arlu{s ARkine-
dafiR afetdd) P DbtaDéREBE SHlzani® BAOSF at ﬂiBﬁt@Mf&hécuﬁﬁdﬁﬂbﬁlkaMmetal

6 of the Periodic Table, one or npou one

w0 kgl carB st i 5FAL U1 R RIS ROEHE tRUTPORveS Paisreh content
d‘fagéalgom : %Pﬁalkmie%}m%m letal SAltsIBF Sdghie Sicidh Rk ﬁé’cfanmmed by

I ng contacting conditions such that liquid
ASTMIMetbeslzB18el ocity in a contacti ng zone is over 10

R L L T

@htacingf arutle r:fe&(;lesgg: %%Nr%#;&@tem torproduge & total prasiut that dncludes
ASTM

i R S B im0 B8 A hARGL) e,

6O &ha&feém&vmgpemxﬁ efchuiié febd, anataldvi/ Ve eontexit af ytsiem 9.60002

Bt e S A W

ﬁére%gbt& A6 CRIukSils dRBe PEfHAIdTERbIY; bskeoringee ctrapdunds ofume or more
gram of crude feed:; an g_l%tﬁen conpgnt of . at, |

etalo B9 alFREn 6.0f s Pygeic Tl calcuaien o EIgh G i) orgpixtures

 thERSE afd BARNAE EdiRachhg Sotlditiéns sudh %a@quth@ ﬁﬁ\iﬂmﬁc&feldch? ina

catal ysts conprising one or nore netals from Col

otating 20es souFicl Ol Red the grude prodygs has 1ot HlifYdke Q?Pfe&h‘éf at most
S DPHENTRTR éu&?ﬁ?ﬂgﬂrmeéi QherNIREFE e6litént ISR RierrBined

m xtures thereo and contr ol I'ing contacti ng

- kyosBTMiMethodsDEW8t hat -t he ‘er ude’ pedduct has “an ‘oxygen

25 ol Ok Al g o i

contacing a mdemedmﬁ%m‘ ortnhoze catalysiy togueducna tagdl pmdewfdhard@ludes
d, wh
& BBTE homd U EHhae BRI o i iftGle St 73 WthdW101 M

thy crudSTEdd Mty derQetan 4f crifiefeedap pEygen callltsmt of eideasti@ ORI grams

R saﬁﬁrr“%hsg@eaﬁfeeﬁ%@éﬁd““ SRR g ok e

i abe dinastel Gietals frdm Cﬂlﬁhmdsedfthd mercuﬂble one or

pr oduct ein the C“iaj]g (_guct [ ﬁl q. xt ur.e
?mzsm@%ﬂao{mf@mv&amﬂ FR Ot sl 5{}3‘?11‘5 a@'&r"f miXtures
BERHT, Qrid Ohit6lfing Efacting EatidalonNnlc itk the @nide @tod@ﬁt lﬁk an oxygen
 east 0.00002 gframs and a sulfur gogﬁcg ﬂF 1T)ads, u
@nisobaf amand0%r otdhe eAeen eanipnbef thegude r?éudep uct has

b fekd, GiMeteth'
R R TN R A

mmmtszs)wmmw ASTHM Methnddid8h.crnd sulfia sentpt is gy dstermined by
ggi.‘?]l ﬁgl um 6 of the Periodic Table, or

ures hereof and controlling contacting
c ondi Tie dnentancdisot fratidestaenghedie pprdudiog & chvds produelt egmprising:

S DAl e S O L R e

tfhe Bﬁéﬂﬂproeﬁct M@ﬂi}e@fudb heoduct i$ mhqmd)nmetmte abPs t(hmdd{) HeMPa,
ee ein 5 N/V 0 n et ern pe
RS PR b POLEE AU o SCOA AT /FF GOt of o es0.00002

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

catalysts comprising one or more metals from Column 6 of the Periodic Table, one or
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determ ned by ASTM Met hod D4294. The invention al so
provi des a net hod- of producing a crude product,
conprising: contacting a crude feed with one or nore
catal ysts to produce a total product that includes
We2008/0kG6s6 pr oduct, wherein the crude product pogu82004/042309
[iquid n1xture at 25 C and 0.101 MPa, 10 the crude

feed co one or e aI| t

mgFe SRIRSUBISPA AE oL Enetal, ﬂ‘) 6.k ‘?’ngﬁ %{é" 12% $ gF Tiftures

tﬁ@éo@h : anfﬁ @bﬁuﬁﬂ]ﬁ{g daﬂ%c@#rg dtﬁgﬂlﬁoﬁﬂ Qo thﬁt the brilde protuatrhag atoed

t hereo the Tcrude fee avin r o)

NiBhe sastenbpat mosh 0B+t Bt No e conieataf it Gy Teod: g g orude

ﬁ?&h&ﬁaﬁfﬁ bdthor chlleTBF 90-150% bEthe fsumirgaﬁteﬁ o e @pude ffedl] wherein
ast 0.00001 grans, and a residue_ caontent = of at

NiBHE¢ cautent igias deferofingdchy AFTEM Methodip 5708 sand syifer qoptepi g as
R ASPILBNBARIE O 0l ore Comounta. of one.
o r nheinvertioa ko pmy:des:e method ©f produdieg Persleproduct, Lomprising:

S 8BGO, SRS B £ Bt

tlﬁmﬁcw]irodﬁct athksein theratudé produd is aliduid inixgure at 23 Crand 1101 MPa,
met a aJ] ts aof, or anlc ac a .
o {Retforapriping P Ghapiord SIGR 7t Bis BP Bl A WAL brchdlf acids, one
oarﬁ{ogé a]g%inﬁ-‘éang m@d’a!hb’aﬂt of cafeuoel gzorcnorgzhﬁc amdsd? mmBT%s.otgdrreof thc
cruade Pro uct S i due, cont

cfids Toed TG PECHEITE cBHle Fisdh S Eoanc at olEali et ARLA R ine-
iR, iPhet@l daRs bf dFRAnRE acl@nﬂ' aﬂb&m IOD@}IW afkbi deLdue Content

met al salts of organic acids is et erm ned b ASTM

ofj/at Irest 0. st residyeand apigast G%?féh‘i Y%%W&g?pé}nmo ROFTHOre
et %’h dﬂ%dmn 6858 Perldific TM@ Bhd @nn&b SOmPoTRYE gme@r more

roduci ng a crude I‘O uct, co rr Si
oetals ﬁem@@n@n ¢ pfilie Perdqiic Fabley Obﬁétfms Wﬁﬁegfp ekl 1§8t 0
cgﬁtg@ﬁh%t%oﬁdlmg&fs%cﬂ e rudd dcf‘ﬁisléQSﬁl cohf&ﬁt S48 metal, and -

erelnt crue ro uct 1Is qwd mxture
aﬂtahﬁéemhmalﬂnmal reﬂss of ommccamda of gtanagt %ph@e coygent of alkali

AR e i, 82 S SRRE Ao B obBok
pr&dust had 208002 cortentsf 7&@310%101“&@ acsidue penterft of the crude feed, and

t al C si.ng_on r r
Sty POURL ey w Sls RuGnHE: B el SRt s s
9 deteiiifed®t £ EMMahedID | 1bsnart redidvelventeetris axtleterfizisot by AGTM

nix%¥b§§w thereof; and controlling contacting
s such that the crude product has a total

N N Age gRebRntalsef rﬁﬁdeﬁﬁsﬁeﬂﬂﬂ%f@fodh&lﬁg Nerulié predaa, rtbmpttsmg
of the crude feeg and the ¢

product. h
ot lesinshaioes e sl o Pl profes T fffodes

frq F;%&Jc? lofhededn M@cﬁlﬁ%{o@@&@@@hﬁﬁ k5200 0¢2:309.101 MPa,
content is as detern ned ASTM Met hod F5708

thm@ud%ﬁbtﬂwngomrm plcrpde fe@fbﬁéﬁﬂiﬁﬂﬁ eenten) ohatirash: s of
! and 4 Btal RYE c8£’te lo? 9t 1A ¥ 0OGR FalE LA 186t one of thc

pro ucing a crude pro conpri sin contacting a
catalycts cbm@dsmg trte cmmmr@metﬂbrf@rrcﬁolameﬁt ﬂ!ed’eplpd!d deklegpne or

raﬁ{tg ?glpﬁ U Corn% ) grtno#e ngétsﬂ ?r?:gn (;501 Engﬁ 69f ﬂllg ?e{?&cﬁ%&he S%mgtures

quid m xture at
1ﬁﬁdﬁ9mﬂﬂ$ﬁwﬂmmg&&mmﬁmydmﬁﬂmmﬂmmhﬂmuﬂmnn@epnﬁmﬂmwwumeﬂ

l/\‘?/% e conrir:gr}t %% atsrr%s% 30“}) of f?ln ?\IN {Fe S nfenPORe n Cdeat%ec{j and R &ude

product has a residue content of 70-130% of the residue content of the crude feed, wherein
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or nore al kaline-earth netal salts of one or nore
organi c acids, or mxtures thereof, the crude feed
havi ng, per gram of crude feed, a vacuum gas oil
("VA&O') content of at least 0.1 grams, and a total

odoeds1ses al kali netal, and al kal i ne-earth petakiood/si2seo
nmetal salts of 10 organic acids of 0.0001 grans, and

at |l east one of the gat 0 i ses ,one,or nore
Nibvlr Sonksugim redriormine BT Y Neths Ry 108 et BleolBhits as
deRARInEOPPANMNEMeho®DS36. more  metals from CoI um 6 of
the Periodic Table, or m xtures thereof

cont TB¢ inveggionalsaPrRvideng lr@gwélof p@ﬁgc%%ﬁ“?mf’d‘e%é%’ma*@g

cQIFtE&# tac?tﬁ{%fé’%:ltvﬁ%ne%?%?dﬁ LicdBrtoful prodid that mcludes
Fne-earth netal, in netal salts_of organic aC|
thsf crade product, 9Gmseist the prsde prRdagHis a)hqt@d Totyre & a3fl 0. 104 d1Ps,

o el 858 Rl nh b ol Sh B Buis e e R0 b s, one

oc: npteaikaling-e@th maBbsalis of dne ov/@Orecwganitacidsf ortmlettures thereof the

Rt 1ok orarle Bl i E( PP PO ol cas

0all geannk,a0d @ dstallvonteitalf alkalih metl, ahd alkblim—aafm ot in metad salis of

IS as get L ned b D1 20 Th
cripieers 1t Q0L By A gt el e PEaBls GEOPTIRS g % aere
nitAS§ 6, Cdl@ﬁi}% obthB ymomubm; bhégr Iﬂorle bbldﬁorﬁldsdf o#ebh e
or nore cata s 0.produyce a tota t .
metals @B’@SCOI‘%%X Esba ”Efﬁ‘&ﬂf?g’i ququ AR PEBB Ut
cbﬁta@aﬂhg' Bhdifod¥ skt b tRd cr&fb &o&ﬁﬂh&g akrhl dvRent oft & liGhetdl Sand

avi ng, pe@qﬁgramo crude feed, a total N /V/ Fe

m

eparthpetals wsalty of oraapic agidg agat mgEO0%s okibe eopient of allcli
dl:988ihe-Oarth HEANR madl YattilofofARtc 26188inthe £ feed, and the

cata ysts conprises 25 one or nore netals from Col um

c@ldofpmdmet s .V&Q eortfRyly p%?ww ofthe¥BO contepbefiibecryde fed
&Bish o @ AQ?’]]% Mthod 154309 ing APk f aRAL

m xt ur €s er eo cont act i ng
ol danidi afkadins earth mendt intniwsal saltschd O}:gam@e:ds lsas detemgined by ASTM
@#V{éﬁ %ontent of at nmost 90% of the Ni/V/Fe content
? 1rude feed, and the crude product has a VGO
cont dhe mﬁuﬁoﬁ&lsbwﬁcbﬁ aethodGOpmdntiegis cofe produdt.regthprising:

f wh det
G LA 0 e T AL, B e
tﬁ&bﬂiﬁ%’i‘bhﬂﬂ wilerdiBthe cﬂiﬂepﬂodtm it 4 Jxquicdundourp a5 *Cesd 8,101 MPa,

met hod . o roducin acr [iSing:
%%%@%%F%fval&% ﬂﬁ*o eﬁ%ﬁﬁ”"r{ﬁ e Sﬁn@%iﬂ?"to‘m
oAl uhea FAEoRtenDEfRE 1eadt Otl@ﬁmé afd sdest oﬂehﬁthérdaﬁ@sts comprises
product, wherein the crude_product is a dﬂ%w d m xt,ur

aae opmors Tagtels fromolwn 6 of the BerigdigiTabie gpe & chfmﬂmsﬁ one

R indtPheta Rl HA) ColiBhd of 23 HefioSE TANE, R mikfifeS tiRF@EMnE controlling
acids, one 19 WO 2005/ 061666 PCTI US20041042309 ar

qontpeting] dendlitiprs-suely thit theerude praduct hasra tofaNBY/Fasprtens of atipest
@Gn Sne REVIFLIERS, r%{'l.?ff? atgﬂ thd &ﬁd H@Rt ﬁ&%dVGO content of

aving, per gram o conten
713804 ofrted HGO cantintadf ke armle- feeelawhtreméf GID cortent nq;qsaietermmed by

Ao REM: SREMIRe Pl FRbrplp W B nod S 0s.

conbiThe irgretich lIPEdvidis b netiivd of proiimmg sretidd profwct,romprising:

S el o b B o e i

tREEAOH dUcR iR reiPhe Gt ProBect timliqiﬁﬁ mmurs BOZRPCRnd 0.101 MPa,
catal yst precursor, and form ng
the crudé feed comprising one or more alkali mefal salts of one or more organic acids, one
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catal yst by heating a precursor of the catalyst in the
presence of one or nore sul fur containing conpounds

at a tenperature below 400 C, and controlling

contacting conditions such that the crude product has
wd RbHder1dsgnt ent of alkali metal, and al kali n%c%t%%icﬁuﬂﬁsm
nmetal, 1n netal salts of organic acids of at npst

of the content of alkali net al, and al kali pe- earth

s alkglineartinmeishsalts of e SF GWFR eresris adds, AT pRTes Higreof, and
tﬁxﬁ?‘g? : feelt %ﬁ%&{rﬁﬁ bt @hde f@édﬁ ﬁ'tdtalr@éﬁ@ht’ of@lkdli metal, and alkaline-

In metal salts of organic aci ds

sath thetal imvinatatisality of grgamie aidsndat kag Q@OOfnhe'mm\ﬁeﬂa ¢ least one of the
s P St By BB OlencP LW At B nfthd e RIERAN bt 6 of

'St ng: crude fee t one
thumodﬁct']abLesom drangre cohupends af ohabr lpomdnmls fromtColumn 6 of the

MBS o o P e KAkt f Bl E"

'd‘aMt heheatit a Precurstirafithe katalystde tl'feqxekcnm of ohad)r mbrs Wilfe

confent of at,|east 0.00 .|l east .one

cgpianing compayRdsata fempgipiLy '?f‘i‘ﬂ’l’ gﬁ‘@? aeg CAnIEEHRS, ¢

dbhdifofBclPthat tHOERdSBbACE hatsraqmarainwﬁnofmm i, Bﬂraﬂeﬁn@-eaﬁh
Tabl e, one or nore conpounds 09938 g or nore éﬁg&
metelninapstal spitsforzanicacis pf 4 apost 905 pEthe gontept of

aﬁ]ﬁ:ﬁﬁ {Reth! RAHGR saumfﬁ lacidB LPHE tRAE fee@Woherdih H:bxﬂﬁat of

tal yst " by heat e catal yst precursor in_ the

q&aém@ear@faﬂ@heewth sraﬁt#l sltscd ereanisiapids sclesoningd by

‘l'h? mg gre below 400 C and controlling
contacting conditions such that the crude product has
a t ofThe m\aeﬂﬁ#nl:aésoqmm@sta megfthoghtof prosincing @ gsude product;gomprisiag:

S5 S S 0 B G e

. the audepprodrucd,emeeemﬂmdmde prododtiis 8 quidheniitang at 289C gnddhltfMPa,

B RN B P ot o

Qﬁh%@aﬂ&sﬁmﬁﬁ theGatalysiatis dhtalﬁhbld\lﬁa pombmingasﬁp;ﬁsrﬁﬁm one or

ne car po t oilin

B PN PO oo btodic frbleaons e Rppmdaf ong pr more
ﬂl&ﬂ§ trofd. Cdms) 6@!"’&1{3 @Qn&fic Tatl, of mi-hromes thetebhtogrdutuct & Ogalyst
range dlstrlbu d 650 C at,0.10

Wsogﬁa g/ee 4 32%°k96'€‘[] VSLRIGCUESOL, tBe Brfsencc of one

GnEsibfur SdtRaifihg B&flﬁmﬁ@i si%'a)fﬁiﬁ:rdiﬁ% bEIoﬁ\mOOGC &idudetrolling
product. The |nvent| on al so row des a

coptpling conditonssurniat thesrudg h%scmtﬁ@éNth ﬁﬁ? -contgyt qf gtmpst

f e t
Ty s

mxsmmmmmg resi due, as det ermi ned by ASTM
Meth Bl dhide
e B A SO O e Rt Bl
cbnﬁapsmbre meleast MORI gmmseﬂhydrmcaé&ns with abniling thngy dm@‘bmon
t t.en j th
RBYBR G et o0 Ast ik MGATEREG 06 EBRRE br ibuifiogns wit
miilmgl irele® dastdiERition Bet0kerB600Qind §2G°C ai (IE) IV Ba ucleast 0.001 grams
contactin rude, f eed
Dy bt St G LG betem TaC oA B o Y. fo
MPa; and greater than 0 grams, but tess than 0.01 grams of one or more catalysts per gram
of crude product.
The invention also provides a crude composition having, per gram of composition:
at least 0.01 grams of sulfur, as determined by ASTM Method D4294; at least 0.2 grams of
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t he crude product, wherein the crude product is
condensable at 25 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

R6 2064001 N0 a support with one or nore net abgrokideigzoen

10 Columm 6 of the Periodic Table, one or nore

conpounds of one or nore netals from Coluym 6 of the .
residyeqds determaizied by ST Method 959%%'2 Pé‘_i?h,e CPRIPRAIHRR a8 2 Freignt ratio

OR YSited? E@é?ﬁﬁ?ﬁen@sr&nteﬁﬁfm 1Rkt 1 BEwBALRIMER dBitent is as

eating the catal yst precursor in t he presence of one
dstermineé by ASTIV Method 415301800 Corsphialisaes contet is apdiatermingddy

soe@nNd control ling contacting conditions
%ﬁtﬁ%\ﬁ%ﬁgﬁ%%{}g@brude product has a MCR content of at
nmost Tae tveriticnadsolMBividesH mathadad pragicing e conda grodieteepmprising:
wherein ontent is _as j :
AR S RO bast T SR B R ECtyRy o Bl b6 inuces
the arddcproducg veiershe thecade @taduﬁ@qamrl&isalge at Zifﬁxa:dtm 194 MPa, the
crude ed with o r cat al ysts t.o_pr ce .a
iedped B onientot oo DT oo et .ot Gl Ao Bt least one
Y @lalystsh€otRbikalle By:@dinbining% sopawiERbheoraiiord mefalsofign
0.101 MPa, _.the, 20 crude feed apﬁscgntent of at
Celeran 69f thy Perjedind able,ong pLpprscoR PEQRF oT e Metajsdipm

@81imn 8'of IR PeB ki@ irdNt Sr baMiRs therof) @ Srodice databist priétiriodyand
wth a nmedian pore di ameter in a range from 70 Ato
foguingthe\sptalystdhy heating the calglptt Preqwrsetde S meRsaeerof Spe pigpers sulfur

: . U g ! r
il i RulsoFp Kb bOW 300 % o oAt ChakRle”
winditionstiugh thatthe rrde produss hasea MR qententnf ahaypsh Hka MCR

SHEfer B 8Ly BRI AL RSl A5 Ml

.IMR0of the crude feed, wherein MCRis as determni ned C
by ASIM. Met hod.,D4530Q., The.,| ' ' e
o udd P SREBRR T P et B g SR PR dnbrising:

| ramo
toRetting Dfvdefeahwitiv bnoonngencata gstoiotpesduco thtd prodigivhat includes .

t hod E385; at .npmst 0. 00 ra of . ,sul '
ettty oot o tper T e fpi gl 1 CapdD. 101 MPa, the.
%%edﬁ_rl\#m_sdoﬂttﬁt of a%&am.m)etgampeegmwm?“ﬂwmx dndat least one

. i nvention al.sq provides a,crude,.conpasition

9t4ks aiplysts V@sarppaw?s‘llﬁaggﬁ%f’w@“ﬁwgfe Getpgar 1P spec from
Af A QX VEEX, wifkSat (EC50% Sl 1301 ARibdr MEpdtedinEBSfure sike distsibution
0.003 grams of sul fur,, as determ nﬁd by ASTM Met hqd
i;pving 4, poR dispeler witlon 43 Aphihegredippgiore digpeter, ybFreunpore size

oo RSN BAA9 D s el s

chadisiond syeleithatthagrie medus SaEMOR: of ghaost P8 ef i MCR; of the crude
i i M IRLBTA%Y by ASTM
%@cﬁr‘@&%@%% 1%5(5&@'?%{1/%1%{:1%# a sgﬁp( oV ggs a crude .
c onp ik tnventidnealiorpyovigesra auderpoposittondesing] pen granpef compesition:
.00 ns_of. sul fur ' ,

Brsan SEHRmS e s bt admith By RTRE ybhod BV M biaRh 009
AT M bddederbHRA by 28T/ Method ArI64; anil atledsh 03 rgganas of residue,
wej ght, rati t to C5 asphal tenes content
ﬁ#ﬁ%{fnﬁn@@@f R;ﬁ'&l Mgﬁagi}ﬁé@%omosi tion having

The invention also provides a crude composition having, per gram of composition:
at most 0.004 grams of oxygen, as determined by ASTM Method E385; at most 0.003 '
grams of sulfur, as determined by ASTM Method D4294; at most 0.04 grams of basic
nitrogen, as determined by ASTM Method D2896; at least 0.2 grams of residue, as

21



10

15

20

25

30

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 Cs asphaltenes is as
determ ned by ASTM Met hod D2007. 10 In sone

WPRdsRaES, the invention also provides, inpcrms04/042309
conmbi nation with one or nore of the nethods or ‘
conposi tions accord to the inventi

Gebeinet by ARTY Mo BB opb B SERmPRPIPT s AHAN) of st st 0.5, a
hethired 6 As%ﬂﬁm{ho&mhlonally distilled; (b) has

conponents having a carbon nunber above 4, and the
cr ud@he wentimslseprovidesta omds cgmppsitiorhaxing per grmef fompesition:

?&ft%fﬁmggéﬁaﬂgaﬁﬁ S5flie dB?KBfrh/ﬁ%ﬂBbI mg@ramaao Porams

Iing range distribution

: ﬁebmem@e@mecobﬂASTM?Mpﬂlad Béw’li A the refapesition liaping p gveight

e R bty Fa b Sk 4 16625, g opfodidtitving

HOTANDf bf2aost 8. SDWhéremg"HPﬁmgae detesninedthyt ASTMdethedk R6GH Greight of

AR5 psimariper by ASTH Sist OR300 il S0 hmpencs i

&ﬁimum@BgquBﬂyﬁﬂmﬂIQQGTfeed at least: 0.001 grans of
hydr ocar bons havi ng a .boi |.i ng ran 20 di.str.ibution
o1 oA 1005 nhaageni e ipsention Sentar A LR E S OREor

15 ioR the Rk | bf‘é]:mﬂb@iBG& ééb&ﬂihg lad ik Qivelieinerbe 2428 that: d)thas
200 C at 0.101 MPa, 001 rans of“ yocg rﬁ% B@
MWW&%&M"—ﬁQCWdHﬁ@%@ oF BeRtionpl AT IS (Db s compppents
%aw u @ arﬁﬂer%’@ve@aﬁl@ﬂmeﬁﬁmedﬁés DB PERPRSE such

g range distribution between 300 C and
ehBporrdg pep grpeiof crpg feedn(t) compriseyhyshecasont apogionof gihich have:

LBt Wiy g bR 00t pOT PR, RN Haingion

tetwiead 80 °0 atd 208r°C a1 0404 Mﬂyea beiting Ginge distibutinn tptueengd00 °C and -

03k cHoypA ol o s lesh S R 101
mn,alﬂd | _ro?ﬂ\;nﬁraugm mmhﬁomm?wm 056 tand)6m 0gh0ad MPao{d) has,
b8 i of e, Si6asE D) ghasiiot st iRy by BRI AR
&b&lﬁlhtfonﬂﬁl’ov»glfmﬁ?@i 0 aouﬂ@ar @O0, grara} Oﬂadl'cmbrbbmalgl;n@ .a00iling
PasrstgpuionPeeen fO T i 700 UE o o TG MER e g asivaoggrbons

KR b%ﬁﬁ:ﬁ@éﬁgﬁ Qistribueod Bétﬂbeagzobmraﬁa aokena: 0. 1m)MBaq® 00t grams
nore al k metal salts of one.or nDre

o esaarhe ek AboViaE e tswbnin beavees 300 G Aaf aff et p 101

191!?9,%&@ 00F ks oPh d}beﬁwﬁ ﬁamgea Gifing rahg dzﬁﬁﬁﬁfdnfbe&veaﬁ 400 °C
| east one Zinc sa égganlc aci and/ qr

(p)
wd PPE et0.1q1 MBM@) h?ﬁé TAN jeastdal, pt leﬂst 84 @rl@&ﬁwe from 0.3
S 0G5 i We%«n%? Sy 0 11
@gib mmpmsts wickehivatndime aw irons () h@f attlewet omona geamgrof total Ni/V/Fe

G BT GRIA e B0 LS B o0l 908 g o

: mlﬂxepertgkam of ctudetfeed; (k) phd dtdeabtr 0FO1ransicd/ GO Ipar g@mmf crude feed;

@%?ﬁ%”@i sva?sfpf'a% gfple’ggq?%:ﬁ’ Englie %ﬁ%qwi‘f?{g@gse%?xygen
EoREARg hydRRarbass; Qf)dnd gr ﬁl@retaﬂ]ﬁhllﬁwﬂ Balts@f pndorTRbre @fRadk acids,

,cont act i nl(_(;a‘_l crude th one or nore, catal erts to
@F“&

i A o FCTe TG 4ot apres herdot

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

arsenic salt of an organic acid.
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product in which the crude feed and crude product both
have a Cs 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

Wo Attt enes content and a crude product MpBRrAiGoe4/042300
content is S, and contacting conditions are

controll ed such that S is at nost. _99% of S and/ or
(b) ﬂm@w'@étmw@s the fimtieptiomalsopravidesy incgmb, E’&“% PRSET
reorwsf Q'ineﬂﬁ:ﬁé Qnpdsilibei3 acs&&hgmﬂleﬁnvmﬁmpau@)@fem fdeist

asphal t enés content of the crude product is in
Oévtamahg:eb}’ rémoving naphthe apd gomppunds goreyolptily thannaghha from a crude.

enmbogy &mbo enltsn Mlg %\}eﬁﬁgﬂlscb%rwl M Eh&Smbiration with one or

conblna ifon W nore o the met hods or
roaapbthi hiethods an:anmpdsmgastaocqrmeg knthe invietion, amkihad ofjeontacting 2

P EGtouit e o pors b BYSROO ck RIS el inplyeq the pruce
product iywickciae l‘mﬂsfeed ﬂ)d cmtkr;trocgmsbothhdiearCs aé‘»lmaltmex t:mrtan and

ST . i YR o i

o@ﬁfteﬁlqgs ?!mnﬁﬂ'ﬁlﬁﬁdet : tprédiﬁt %ﬁi‘s@hﬂﬁeﬂ&d coftedithad ;ﬁﬁﬂlbrddﬁc;t MCR
netnod _or contactin cru

cenlen i§ St and ems%em%dgl%?fa %wzla% 1%5 satrad e e

G/ ) me%ﬂﬁéudgb%ﬁcﬁhéhstah@c&;&mﬁ Juliethal SwEgR:ANd 6 MORA

contactlng zone that is on or coupled to an offshore

- opmtent afithe crudvpmaetfe rifsarphatienss content phijs Arude progpe ds in a range

M¥Q3§§O 61”1 3:{5@09 nation with one or nore of the

s of conposi‘tions according to the invention, a
net hdulsamheagmbpdimmenitss the m\.@stlmalmwﬁ@. in combinationwith ope or

n%}ﬁ of fhe TRIR0AS 8F Abol; go:t.:sgaﬁ%&ﬁpgl i Biventity ﬂﬁégeﬁ'&%% in

drogen source “an

o wincimhe h@dregesuohrce saa). g(ﬂﬂ@llsa(bﬂ ardrogenfgaa (g)as@.ﬂmas (d) light .-

urce t.0 ¢S in arange from

bﬁ’é’ﬁﬁ‘%ﬂ%‘r foeg g3t @“‘?(8 ’%F“g@%gous hydr ogen source
per dn bomie embodimens, ﬂkuwkenﬁmalsocprmdest meombinatigneitbpne.or - =
nor e e .cat al el ect.ed rat
Aot S mepe RSt s e iy BE LS, 4 of bt Pilacting o
@ﬁdﬁwﬁﬂpﬂﬁne:i{iz rdoi’@cakatﬁtﬂh g @fbd&&!rf[ ey pl(gdl)cttﬂfaembhlﬂes thé crude

en uptake is such that the crude uct has
PRco T hereS ooyl 0pd3S SotRCE i & AORFB Ao Raeon & S to an
difipsre @pilgpount of hydrogen uptake that will cause

substanti al phase separation _between the crude feed
and i EomeBlodiReEt, e invention AsoawnYides; in coppinglgn with one or

rﬁ&% %F\t.h‘? %e'ilﬁ)tdﬁ oﬁonﬁ%ﬁfx%%c&%? KPihb ﬁlvbﬁhoi 5 ABMEd fHaPBmprises

nor mal cubic neters of the ydrogen

ogomt@t@ decfgftsi witlheneay more eatalyies iflél@yrese@ge R&as pglara
]@ET ?Ql %DQ] 38 l&‘ﬁﬁ)ﬂf’?@ ﬁ%@%ﬁ{gﬂ&&ﬁg&h tﬁiﬂu by ra%B%@F gaseous

gas an rogen SOUTC Is at
Hydirogen souate tb ﬁmstudt Seed 1dlin acrnngeaﬁtonnﬁﬂo 2@mial7aubic(rhgters of gaseous

B FREAO 5o 0 O i
{(bythp @ﬂaﬁehdr ﬁte:oﬁ nttmggrggangﬂﬂéclfe{lmmﬁﬁl;lﬁl(eﬂ} V@xyutgnsfj I/ommt pressure of
th ot S0 0 et By R Pe ks et a e Erydk erodiypes

TU 3F 18 18&50!8 SHubthe hiidrogehsuptiie &sﬂéssttlit& ah)éﬂfoﬁﬂﬁﬂ h?dl'ug&‘ﬁlptake
|S|narangefrom1020 ; aflo‘¥v6wftpthe

MPa
thatayiB causp substpatial ghese separagien b%twr«‘ﬁl e pufgtop it peociuct
FRHEESHtadQdPhE L% ate 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

alzoogestssper cubi c neter of crude feed; (k) toevsiooses2sos
product has a 10 total N /V/Fe content of at nobst 90%

20% %9k the N/
el 5o ot B e DA s YL e 81, o
R eise20th i) d@artidDifessure Bﬁﬂﬁ %Wormtﬂydmgleﬁ souresis t@tolled

ik oS i) S oSt L B3l i i
Edaﬂy Qﬁdéé‘ %IB&?daf ﬂ(d‘%as hPoralielkRlrgtef dbigte Rasa AngeRbrWel-30 b,

0 % of th d
350 lotpLpreseia o i G2 o0 5 e BATORER I EHO QR A ahF-Eops | 170 MPs; ()
é’ﬂ%@ 6fthé g&t follor ﬁfe YD engsg?{ﬁce & in ARfrectidd hat & cotRet toad¥ew of

nost 40% orat nost 10% of the oxogen content of

i crude (s (Dehakrudasrodumiag A JHE of 76 30% o &3UC af e oarde feed; ()
5RRSER hotPie 8 di@biudo B4 Rt mBAB03hURE inMirafi fidin IPIGr 130"

organi c acl at nost 90% at nost
ff%al cnblcametm of hytifsge pertchbic owter ofi crudé feadi,l(h) the pmdeproduct has a

@%ﬁ%@bhﬁl in gntcor%ué%o“ggbél at (fac;lt g@/tb?cl\f aa'? o % ‘{?‘QJ ﬁ@@d)pg content

défclecrudtiied) @) derchale pratdget hasa atlfui Goﬂtaasf 7&-1 )% er §0-12(8% of the

ﬁ@@geggmﬁﬂgﬁtgﬁs  foggf (m), e 23 PR 8§ﬁgﬁ€gg%gggfﬁlgynéor

$0QE1 084 biittRe VSEcontenBof the drnde(f8gd,; (ﬁ)&hﬁﬁrﬂd’@prbd@dh&ta residusasontent
gravity

ot APl 1B of s GemBR i R (5 A Bdegrodi s

A5y 8ntedt of HRsst 9090, %4 mRkt 7095 bt BONSO%, atfhsst 4@)@%: aﬂmoﬁtl 0%
nmost "10% of the TAN of the. crude fged and/or in

of sbgxyeemyantynbefihe guds ised; (p)ghe ¢rydepproduch hase togl ¢aptest afalkah -
Bal, AnSARRinE ZRAOMEEN frSmethiRBld sP6REHNIORIAR S B tRPYIW S most

in conbination with one or nore of the methods or

aen 8t mesh A% f thsrcantert of elkelhmeiah padielkeline-earthietrbdn mstel salts -
(SRR 11’1:@19 tAAL fe@? @ £PNEBe bEGE Mk ﬁee%ﬂﬁmﬂ cmcﬁng, is at

ysts and contro |ng contactln condi t1 ons
lp@d U6 e(rpthe onide produdt h@r@am&t}b@tﬁ@én Cdlfﬁt BpHi9AY, at most 50%, or

&%{@Pfﬂaﬁﬁfﬁgu“gg ﬁf‘oftﬁ@l ts‘?;f t(s)tﬁge' %ME%EE&API

oxygen ‘conpo S reduce suc t Na
gmmjmfﬂﬁhaﬁ%aﬂ an APhgraviflofthntredd feed; aad/on((b)sthe e0de prbdudhbas a

EAN RSB P, oot Qi p0 e St 20 onf RS0 e

TANPE iieesude fesdaal/osialatrargi FRnc@ o003, 0.04¢0 0. 2 or(0005 tap.1.

| east. one co ound f .t he_ organi c .Qxyge a|n1
o 1 HSe oMBRER, te fiveigLAes prapdrs BEopbiptigh el ne or
$8re RO Mk InhthoAE bﬂcodﬂht@ﬁs deEdihg €@e anveRuA)a metholl Bt comprises
organi ¢ oxygen. containing conpounds cq ri ses . an

Gop Teerl Yith ene o3 apope eptalysteandisenialies coppagting Gopditipns to
RihucdD 3R P EHRRE ofghh LRAAAME Q43R Rds ine@ﬁéh ((’5)% content of

conpound of the organi c_oxygen contai nin onpounds
sleated orgasic axygen sbmpeyings isfredugedsuel Byl the é e p@du%aﬁr ) gxygen

R

afdie @paniodxygememiaitinkginpoundsrtoniprisesg nota) sali of a carboxylic acid;
ds of at t 90% of the cont

GO 58 e0pRlag TR e ety Sy o B HomBbunds comprises an

gikdlidecthleal pf amll‘)oxméc( &)id; @) alrt] kastione mnmfunﬁd bfthe m@mn oxygen

contaln oungs t.he c ori
RGOS 5 ke SR Bt P BrPRilivacid: ()t

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
200806886 catal ysts in which: (a) the crudect/gthoisi3on
contacted with at | east one of the catalysts at a

e fol.l owed by contactin

]f i [ st %?qr;oe r cfl%fu & OTGARIE QXYESH qj;ladmg% ﬁ%‘f"??’%ﬁ%coé?laé'wes a metal salt of

£QBIx9li¢ &ﬁ&&ﬂﬁfbﬁ ﬂhatmetdll Gorhprisesd ot infd indEls fi@aeainuief the
is at | east C |l ower than the second confacti 0

%wﬂ@rTaPlﬁr(é) the Byude Reodut hasa cqntrugo "c“&m"é&lﬂce‘t? Rg organic
&ﬁ%&%%f@@mast%%saftﬁevdéh@mnm% Jq oA@dict hen
at ‘a second 1. en uptake condition, and I he

qompam@umﬂ@ cmdetfm, m @ (2)apleartone ofihe oxyasn centaiping squpounds

30 A s 0, BB A B o Loy R MG B

tb:efgstcamp@umis the catal ysts at a first tenperature

the dbnas pieBhBfl finkecds 487 R, ATt il or

fbreif theanetircals bi campiositioes &tendingits thetinveoton, 2@@:tOd|tateemprises
thnthe ntactin rat.ur.e:;

SRPLwiR AR SHr0t® PP RE I SRaEAS (3 fd il feod s contacted
hmque@ﬂo@aﬁ thcgcaﬁ@s&raﬂi ficht témpml fhre ﬁmbf\?@ by Ctgx;tacaﬂgiattafsecond
contactin onditions are al so contro uc
ERBTARER 8 e gontRFting pditiops P%a?e?mif ol sty @ﬁ%‘lﬁg’ﬂf@
ﬁﬁt t%}ﬁg al ¢4hE 90 @0 lowkek thah AR s6éond Qoﬁt%ﬁlgltéinp‘eﬁtﬁﬁq‘:?ﬂw crude

first. and second catal yst, and contac

bis sowarted Wit oReIRCa frs BYCRRED aPPEE Sondlips ashthes ata second

m&& e lip ﬁié’&%dﬂb%ddﬂﬁtthe 1BRFerihR o e AriQuptaltb borlitionlis!aeast 30
uct has a TA at nbst 90% of 25 the TAN of the

& m@r thae the tempperatwishthe |S??Qﬂ@)PPtF1FPé>°Pﬂ’1“PP’a(P) tb? tigde feed is
pr

O RN T e S
seoerd t@@pératofe, addethd egutasting ¢naditiohs arapormhleéswhm&s firgtg) A

&tk "Eg %Bgexja&ué)@ t { R541960 b16Rved g-%ﬁ ﬁ%@e&%ﬂ c%ﬁng&ﬁg UmpefdBre; (d)

conta I'S per ornmed i n an at |ng actor;
Kyidrogeh gastis pelerdtabdiring coatingide)dydwigen gamis getsiatddotusing

gozxiag{i%g %ué gggr?fc)%ng ﬁ%ndét%on?r%raegaisg\f@ %hollteﬁ g;tlc%lr{ﬁat Ple émJe%eed
wadkesl aumsﬁﬁp@'hms of the)gerefatedhydibged; €0 thei csudhd'aﬁdas ttmﬂamdtvhth a

n addi ti gnal, cat st in f hvdr ogen
B0 Sedong St oh i o the ik Heelaia B Sl S ¥Bitns an
ﬁﬁiaﬁl:r)d?é pro&dfi ;g& %&@ﬁﬂhl ¢ ﬁgﬁﬁﬁﬁﬂ@%ﬁduoﬁhasﬁa ng of wm?t 90% of
ran rom normal cybic e ubi c er
tp TR Rfehs it Topdh pnd GoASTIER0F e BitRL e Brotkint FiYE prgond
SRR EIrinB Y erullB BrodGéUERA WikRSh the cREAP pRh&thay\h TANAIT at most 90%

additional catalyst in the presence of a gas and at

ofabs TAN of theviptialymeieasadics (91%@5@1@49@1%@9 in g,¥ackee hed
ﬁgct{ij)h p:) g@lﬁ%ﬁ:ﬁg ?sgqe%%&ﬂﬁ Bn el?\ﬂ%hﬁ%ﬁed‘i@é&(ﬁ%j 18 crude feed is

con 'ons ar so control that a fl ow of
¢dme1ctgé§vmhsmladdlaoml catalyst @ubscqmnt tp somjaai miidythe enetonmofd epjelysts;
fe
C())g mor q‘% %agzgysmg V\éaPles{ atg% &gaéafe?cﬂls contacted with

crude | S ‘con
amlaﬂioumcetalyaﬂ iy $iie presena o{f B hsdrogmmmasuhsmmmdo contact with the

SUCSSALEILY Wbl RSt AOGLLLONSL SOl AL MRke Sl 285898 cubic

ﬁetelts rpe} bubit hstelofichile féed () iydfdged Bt rabd ﬂtﬁiﬂg&hﬁontaeﬂﬁg, the
| ower than the second t erature; 1} ag/ oagia
of’a gad and ast a

ga@e ﬁegd igsprirctedovithyen addiional catalysy 1 ghe Rrergnce
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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

Wo'sesdeeqd | S subsequently contacted with anPCTfUSZOﬂ4Iﬂ42309
additional catalyst at 10 a second terrperature

thec tactin ditions, are, control,l.ed suc
ROBIBIA %@?‘éﬁx;{}%&qﬂsﬁﬁtﬂw EPRLaFting,EpnILiops are °ﬂe<? such
tﬁﬁhqﬁm@tesgas 18 a'dﬁ-‘é&{bhl 11D isPdofistetoahs {8 of 1he crude feed and a

conbi nati on with one nmor.e of .the ne

h
flaghpfdhe ganeraied hydropen; ﬁa) the Rl oo %ﬁ?f’—rasfﬁﬁ O&ﬁe\taﬁ%ﬁauw fafplyst
at 9Bk {eﬁ'gnérattﬁ@ﬂ@s‘ﬁbéeﬂgerﬂ yGAithOR At SiBEnalichthlyoe a @écoﬂ@feﬁlperature,

cat al s 1n which: (a)"the catal st is a supported 1

amdﬂsloysmctmg@ndfeom@pmw Mﬁpﬁ aﬁtﬁmemmgw lS@aleaSt Jo°c

1§ivir e RS $Tiemblhfafy; %ehse%u &hﬂg
wagneS|un}ox e, or m’ ereo t cata yst
drsdedfecslippmtacied mﬁamadd;lmbnd nmmmwmss prmdmgs are

%3@”5&&%%% yiiiof &Wreaﬁw&bfenpega ur

I3fgen; moﬁobﬂlle @rudé cﬁeeﬂui §ubsaquatt]uycmnta(tdc} with lan dditidnat a:alyst at

| east, one of t ata ts | | eas r,and/ or
A EsondtSzRre g iRt Eothmp e suffiHat R ec3ha
tb;ﬁ 4 séasErR0I°0. the crude feed In sone

odi nents,, the invention also V|des

oo RS REEREish the Ve iigs Wsa O Yifls: IRFORbifEtign with one or

1EGEBPHE heRfdds SCoRIpabiAsns! a@c&rﬂ‘iﬁg tdhe H'Ivbﬂtihn ﬂrdéﬂfoh@ﬁt édiﬁﬁnses
conprises _contacting a crude feed one or

contegfingrcsudefeed \eéswnecm o5 Wﬁ%ﬁ%t@% £ﬂ) fhe cgtalyst s a supported

‘ u." ) t
SR G5k (ol o ) gl
. ‘%‘@ﬂ’pum enn@nemwmwwmm@rep mﬁﬁo@db]ﬁhﬁ §at5]_yg_t0 S8 FUpPpE d

e

: thatmlnas hedh eeased at a(tippdratute apeve 403 poipr @@p&my@pon,éd) a life of

M R R T

iﬁfeiltbecbérshhﬂed:hnhﬂnimtcfea'chbl e, one or nore conpounds of

one rmr e O of
30 TZ’&B ”E‘F?gﬁ ?qsn Ft‘% es i °r°|m§’e“s?5§#é”ﬁg pie or
mfidef ﬂiehitﬂﬁ)di 6&@1@6&1&&{&0&3&:&3 af the hﬂenﬁ?m; a n@thod Tabémmprises

one or nor unds of one.or re net

COBEAES BUE gl W 95 G Ly o BTt e Ghthe ot is o

élbﬁfr@@ﬁ:aial@ﬂbr & BHR mhéifl Saaly6t B8 tHERLEporRl ahtslystod Bulkaherims
-10 of the Periodic Table, one.or nore co q%é&dgr&g one

WéySb (2)FEMErises PBE oF TRPIE FHEtR o Solumps S-1rof,

&%ﬂrgconﬂf ulAsdrehes: ﬁ‘x&%rnﬁ@ils frbR)CoN@sns SPRY ofdhéParRidic Table, or
cat al yst, From 0. 0001 26 WO 2005/ 061666

miEmres3haen; (Gxbaoper ggqnan%ca@ﬂlyse atlgast 0.080grams, fegm §AE0LP-6
%P\é? oPEbilosooh ! 0@%’%& HPT&? e &r ke Hetdid ok Qfohi’l‘iﬂscs 10/@ heEperiodic

or nore cCo unds o one or nore net from
Iﬁblmmeeor?nolé)ccmﬁp%@ FEene ovinere nesdls ﬁpmd}ohnm@tﬁ:l%ef the Periodic

EBF. Spenalo AL RSy pLon®lp Bt B o, COBMRER e

Refiedio Tabiey dhe ﬂﬁﬁﬁf&oﬁﬂpﬁmd’skmlfm tioré mafalstfiren Eolems 6ci0of the

Tabl e r mxture r (L ri ses .on

B0 Tob P R RO O P B R BT o TgC s 7-10
dTIhEPeFiolR Q‘dﬁl@,son@for AR QinpREE ofBhedrandre BittalsfotiCoundk 7-10
t he

of the Periodic Table, or mixtures thereof; (¢) has, per gram of catalyst, from 0.0001-0.6
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Periodic Table, or m xtures thereof; (h) has, per gram
of catalyst, at |east 0.0001 grans, from 0.0001-0.6
granms, 0.001-0.3 grans, 0.005-0.1 grans, or 0.01-0.08
grans of: one or nore netals from Colum 5 of the

MaD 2008l0disebabl e, one or nore conpounds of one pRT/USEH0E042309
10 metals fromColum 5 of the Periodic Table, or

R o e

one Oor nor
Tdbid) ohe6tSn e catipounds oftune or memhsmfs lfmm Calmns7-60 of the Reriodic

Periodi¢c Ta m xtures thereof in _h e r.am
Frble, prmbinyes ool Boroeires gneiot s metaly g Gt 5 4K e
Friddie-1abik; mmcr&&ipnan&%f@haaﬁmsﬁe metdlefrern Colinens 5-6 of the

metals from Columm 6 of the Peri odi c Tabl e,
Resiodicdshisoorastusss theseot () epmprseRonfr Roe metalnteasn Gaymg 5 of

tﬁé PLARIPRIbIO héor BEE BomPoundd ¥t dHe @8 moRAh&AIS frofdColumn 5 of the

nprises one or nore netals fromColum |0 to the

Mmdm&‘ableTmm@ﬁhemf @ has, pes e atrstabiist, ghlsast 8,00 grams,
3
85 BoPOLORt, BO01-43 i, 0005011 Gt of 001D 48rams o o or
moﬁm'lalﬁfr&ncﬁohnm bofithc Dedodix Bablw, am;muﬁore eompamdsof ane or more
| he_Pg
N Lt

mémhﬁ&al?ﬁbmcﬂﬂmnﬂ' 6,61 the Pediodic Kable, ese drraore oémpc(um)is of one or more

T

@&@ys@rﬁdiﬁnm eomcm 00X-0.8igeies], 0.005-0/Nigidns; 0.9140[08rgeamhs of

(0) conprlse ‘cobal t, ounds of

519K FIOTS Bitals o el 6 dhsrEeripf Tablesing SEBORRRompawHs of one
Sfore bnefHlY fork CORAAYISE thd PerltaicyRaBR) o frixQirestherdff &3 compnses
t her eof ; 2'5? has per ram of .cat al yst, from 0.001-0.

rechEop m 40r0F the Fesipdic, Telle, cite Py meRE FaRPOWIE S one
rg.&e Eeftal PR OpR @%ﬂ:!rlﬂi! QUG dicOlable] ot bk fifes (RN hias; per

nprises tungsten one or nore conpounds of

srramgagp@ﬁlystoﬁomﬁ@ -84 gravey ardk001-Q X graps ot opeer morgameials from
EQLAhYD bt tl{e PO e Phbts Q)gg’ o%gﬁ%oﬁimuﬂdk' BEGHe o mo?@ﬁet)ﬁfs from

nor e tung conpoun or mxtures thereof
Caupnil8esthe ﬁ’en@dm Tahie onpixties thersaf; 0o earpprisesstanadiam, one or

{5relcR gt B ool 0t R O ediE F et UG 4D of fhore

etdntpoﬁnﬂsmfmuka orahiaturdsahdrénd; (G bamprisés cobalylong or mpmrmmpmmds of

G b BRI IR 481 P g o P ok bR chpd s b

@blybRenemebraniknire thereot) @hw;rperigﬁtmbf ctai:&tysf;’@ronﬁid{){o:l -ra lgifams or

rom res thereo mof catal
PSS BBt nsh Boldbmm, ore b ol eiiads pipituces
helebY) d8nprizks ﬁﬁ@stéﬂebﬁ&ﬂ'ln@org a&hﬁ)un@s"lﬁf eS8, 0@ mixtures thereof;

corrpounds of one or nore el enents from Col um 15 27

s opss e astabe from b r b3 arams of Jengsike ope PT BgTedungsten

dofindsObr ﬂﬂxﬁﬂéﬁrtﬁ‘e?ec;fr@f c%ﬁfpnsésv&le BPRS RIS froTD1RAN 6 of the
nore corrgoun horus, or ni xtures thereof;

Rotedisakablstandrong oroncre gxe e Calugtal Oifithe Resiogia Tablecestin the
?faﬂayiﬁ bf th@ﬁ% I%letQQ§ ﬂ%t 41&31? b nfdtaPisHd og)o§ @%ﬁ@nses

um na per grano n sone e
triear muovesitments fadrm Copmoy] ijtnfsthe Patiodisiableadrieon mere ¢pmpeunds of

or 5 nmore o th o 0 rdi ng.

i PR HER T IR SOt P PG abier R ettt (e,
fozo) @fam it 0ca@lyen fildin 0.0 a-osﬂsmami ofvxmerbr @ivee ejememsr feom€lohinm 15
ofo the lgernrgdlac ’I"Q&gf%pgr{eto/r rll'z%trea 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
Wotous/esitdst h water to forma paste, and extr pgirRQdof6s2so0
paste; 10 (b) obtaining theta alum na by heat treating

| umd na .a te erat tlest 800 C. and/or
R Lo mebler sy Mintares e bborhBathe SBn paprs DS inds of
phByfﬂledsoéi xﬁkﬁ@es%@éﬂfdﬂﬁhwlaﬂmﬁﬁm graink 6felphial dlurbing perrgram of

of the nethods aor co itions accordi r} tp the
RIS AR (YD 17t O HEERR i Hhte amina e SR St  Lde

f eed Nkdrie aﬂﬁodﬁﬁen@% ipehfon/ SicproVilesMil ibliagoPNtE one or
size distribution of at 15 | east one of the catal sts

mers of the methods ar epmpesifiensdicegidipg to e inventjaaga method af fogming a
Aﬁ‘%@’%{A ; o%g%rﬁng%mb#?g%% sugRfet With Sl d g.-’ﬂﬁé mefal} t&forﬁatads%aﬁ&umetal

ast A, "at nost 2 A, at-nost
migture, iwhereiraihg eupfpoxd ogpriseg theta, ahm@@a,mhﬁt h'im Ilgﬂhﬂa alumina

PRty iRy potratar b B0 i, g Rl tdnfinisine: o

gqombéniunli thaeipportimetd imixtdrs with waér tAforma 25tefandakiroding the paste;

@E% ore dla &E%H"é%}ga surf %@aﬁe{i cﬁé?tgleasg‘?&f“c;

dnﬂ@ﬁtc)&ﬂﬁmiﬁ:lgghe@tauseast 150 nrQ/g at | east 200 nrQ/g
otal _vol.une

or at |east . 220 nR/ and/ or. (

o1 1 n SRR crphsRenty R inERes Al AEDYiAR) B COmPIBLSR Fith one or
166¥8 ofthe etd o8 &t cothpasifiily sdeoring & thlz frveition; 4 m@ﬂﬁgﬂ ﬂlat édnprises
some enbodi nents, the invention al so prOV|d

coBiagting:a sreds fapd wﬁbtms o more,ALYSH i Waiclhibe Betesizs distribution of at
I%F&%f%e‘}ﬁ&l Ga%: ) BnddRanl Jofe & Eﬂﬂ@c&téf%‘leaﬁ 60, BOEask DR, at

nt aCtl n cru e One or nore
I Dk ka8 %@@east 156 at0300 dupisors: 230 Ay tmost 00 A, or - -

-Ox?gfgb%:%ﬁzﬂi 1'5.'6'1(“"10091146,&0920 #id A CApalsy A '?Qe-séokaﬁouiﬁoA or .

ZI r'coni um oxi d magnesi um OxXi de or m Xt ures

. 60FRS0S (D). 8l FedttchO Vs dhe m@i nyreher obpased hawe a geondianetarwithin 45 A,

ﬁnﬁ / 25 g b{' @e H%hlldﬂb&? 'dmgxfe}er k@fa mﬁ’ﬁr:e Q‘%&?& aﬁieaﬁ%%& at least

’
Qg)rmzni; af leasd pﬁibm?/g, eaieaktdﬂﬁm %8 Igpsarﬁﬂ mzn'g, at lehat 260 meg,Sor at least
¢ )
3T b Qoo TR of o PR 0138 Rl S0P st 0.4
M/mﬂém&Sbhﬁgmfatleésﬂﬂhﬁélgat nmost 0.1 grams of

al phag_al um er gram of ,support

b o Shutk ooy hE OO roidss: g Qimbjngtion with one or

B Bf tha nietHdd¥bit JonPOSticHs acdBdifg fafthé {eentidh/westhod that comprises
conposi tions accord| ng to the i tgltl on, .vanadi um

coglactimpa crigefeed withygneior moze %‘BPQ!‘ yats.dp t SFPRPE )

RuipR Qésme%gﬂﬂa 3{Meh-Slurmt ﬂfanﬂuﬁﬁﬁﬁd&&cﬁmuﬁﬁ)m&oﬂiﬁ SR
28 WO 20051061666 PCT/ USaOO4/ 042309 support, e

mq@p@rrmlxawrshﬁrrgqff@d{oh eqolitey (k) wpmpTise gemmh umawﬁ/@mielta

porggglé);hr?g?%r&a@ eastleg%ﬁjég §bpé3 r%@glgl onebg& pet

gnon ef suppery|aslepst @mgwmmt Bag. Stmemmtbﬁdalgmmb (&) compeises
et al I

e PRI SRR i OGN0 e AIRR, & pisk AR FREMTh B

Thass . lrgwnsg)fanﬁsduﬁnrmqkﬂglmto,fsmmﬂeast 0. 001 grans of:

one nmor e tal rom t.ne Pr|odc;

o1 SR SRR, (o SR Prosie i S ey wityone or

thd® ot G0 InéddSorormipb&tidie abdd@difg 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 mxtures thereof. In sonme enbodi nents, the

i nvention 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
wotnsssiggest 0.1, from0.001 to 0.5, from 0. @¢Tip82004/242300
or fromO0.05 to 0.1; (b) at nmost 0. 000009 grams of the

al kali metal, and alk earth taI cgFahsalts .
BUDBPTh 4R SUPPSE FRPISIE < P ﬂ[?é& a3 pore size
ﬁﬁﬁbutfbn@@ﬁﬁ?m@&ﬁﬂ‘p‘or@ﬁmﬁide%ﬁi leﬁ@lf 609&6(6} @impeikest@e or more
product and/ or (ﬂ@? greater. than grans, but | ess

mpaly fompGolyma,eeof thsrPegipdic Jalle, g or srorq GognpopRds of 0ug or Rsp
ﬁE@fQﬂ%ﬁ: G4 GFU odll- Tahi8, ot HRAI IR ABRESr (4) M8s, per gram

Il nventi on a rovid in conbrnatron mnth one or
ofivatalyst, at lnast ﬁ:@a gw@msof oe@ﬁwgmtmqsﬂ% a@&ﬂlm@ of e Pprdodic

'![‘ﬁ)‘fee Ohd %org %gm&dlnﬁ? ook Bloke rgﬁg.? @bihin8lo ﬁ ﬁﬂz‘i’eﬁf)dlc

ré organi one or nor ne eart
Tdﬁ bsmm‘unemémmnf-rmre organi ¢ aci ds or mxtures

1 8 A e B o e

mbrelof dRimeiels of cdﬂ‘lpbsﬁiohﬁidwtdma@ the inwentidis aicdepopdestithanhas:

G0 e 3N 5 stone 0 EEmALof 0 SR e 031 o B G031 P

ﬁe%tﬂqrge(gaﬁrgtr&ﬁme hkglnGeadl; tmr dkd1helearth hetal, riwmgral @Fﬁ oforganic
et no at, conpri ses conta a Ccru ed w

#ifls DSt EABOf cRE BToINE(Q) ¢ fﬁ%@hﬁ@ﬁm %‘r%é\f@a Bewgram gf crude
proGicHGa&/or &) %feufé?th@ﬁ 0 Gkieds, it s TG 0@ ghdihd, BEAt least one of the

corrprrsr ng nmbi ni ng the crude product with a 25
or different fromthe crude -

feed mgoﬁgegb&xxﬁkﬁy GheSittldnbh S1sd Brovidks, N&RMikdioH mﬁlbﬁm or

conbining t crude product with a crude that is

- wareef the nepthads oo mmpqswem ackerding ol thefinvegtion; opgermere Blkeh gnetal

%ﬁk bR e %rgﬁrﬂ Eﬁrﬁt drgearﬁ‘ n%dér% M@ggﬁ%ﬂﬁ g{elﬁa?] 519 BRbde 13- more

crude pr g the cru
grgmdmmdsr, ot roixgures theretuﬁm whiths(a) 4t leastonefof tet dlkatignetalsis lithium, -

BROR0h Br BtaS PP @ ] iE o e Wl B0 ol or o

calnmntr on al so provr des in conbination wth one or

nor e _of the ods .or. co iti on accor
o ¢ Rl SaBEhRTS BLin SRR B bR SRR G Mg
hafe of thelmeabddsOr Bozﬁpoamnmcaﬂxdgeaﬁie @eﬁu@r, amtint tltdn edraprises

Spriaini e Ref BB o IR otHAE PR BT @57 Ry pjfnciades

ahﬂ@@proartcu RhéWRetR6d figihaBoRprisiH@Aa) dombirdhe masmae prRidect with a
size distribution wth a nedian pore di a eﬂgr 2
cobhels e same Llisioy Aoy B e Gred i Toris 2hlend suitale ok,

gﬁé c\681b tﬁé cﬁrb@pﬂ@@ﬁc@ Sithfa chid® (R &hSiaaf or dlffercnt
}t)rrbutron of | east™ 0.3 cnB/g or at least O.

from thy, cryde)fessie femsarblﬁmb@lt@hleﬁ)r Gratment faeikesp () frﬁrt@n@rng the

(i 88 ROARE (o roc B Ao R o8 BB
framtiposy amtproﬂumamspamnm fiwelt fedng aff Ieashor@odf therdistiflate@ragfions.
the Periodic tures thereo

conprigyae Slﬂléo 6’?’6 rﬂé“' Iﬂ%etn P%al]s? %r% Ut con%bléa@)? With ong or
ferel of ehieGnetiadds %r c@ﬂlﬁ)sm’ons aveording adrthe mﬁtuﬂf a Quipponed catalyst
gr:rﬁengé%larilgé {h%{n (2 as gﬂeast (? £ gralql% 01P Etrréa%%j b5 g;ra?ngl of thef alumina per gram
of support; (b) comprises delta alumina in the support; (c) has at most 0.1 grams of alpha

alumina per gram of support; (d) has a pore size distribution with 2 median pore diameter
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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; 6) conprises one or

WU Red®mli@ks from Colum 6 of the Periodi c Tabkemssuagoszoe
or 10 nore conpounds of one or nore netals from Col umm

6 of the Periodic Table r, mxtures therepf., (K
ofprdeastl A utionh pegoalpso eRgiisat B prieis GRiioh of ot least
0hrcaMaQr 8dasP 03 &Pﬁgﬂgﬂ Ris'a suS® a8da ofaf RafaD uitry & atleass b8 m/g;

Col t al t
(D OB oREIg" ToesmBetaL o LRl |t Sheheriorhe d bl s e
¢ rm?o‘ﬁggsa&‘ o8 br Rbrd ThethiV 8/ Célﬁﬁﬁsepi() of th) P& TAbRS or mlxtures

enum one or nore conpoun s of nol ybdenum
ﬂmex»f \fhewmpEisestenrs enmore(mitale GamGolwnan § of thePeriodie ﬁ%blﬁ (one or

c%lnfp% cﬁ%?gﬁrf (?F mérd ARHiEom %Iuﬁﬂﬁ(é o tgéP&ilﬁK i&Pab e oft Rixtures

S CO one or nore conp or

fhteof. () s, pe@anfof catalgiétpfrong B)00L-8. 6|gmm&m§rom Q.RQ1-0. 3méns of:
f
ot T BT ReLey gn U Fo Coln bt cOmpbileh W mitufts

et () @binprisedbhdioranere afetalfibore Cofunirheofithe Herd:dtmTable, one or

oSi ti accordin o th v N, a cr
OGP ot s el o Coly B BE Rt e, o itures
tHERDE: (1) Is, ot gikBSHf chtalyst, ﬁbm&lOOﬂD&tG garhs m(ﬁbm 0209 -O3egrams of:

gr am of conp05|t| on, at Iea&t’ 0.00 1 qr ans of

opg 2fTeers Oabi Gymetaisaons gy mor Coluptg & oty pr mixtures
tIREPRBRoAprifes @H:ﬂadﬁﬁg ofie Stméte £65:pdviBas offanhdia] orlniktfhdes

grarrs at Ieast 5 grans, or at | east Ogdl %lﬁ
thteofy(m) e@amﬁ@ﬁglowbslwuaa. R TRy FempRunds e melibdentiy, or mixtures

ﬂ%?%%ﬁﬁf 26he cdenfdte QmpBdnd¥ioR un@tteh, 3k mif@®t thereof;
of rocarbons wth a

b0|I|ng range 25
(i osmpnmmhﬂﬂt, orest aaare garupogndsad celBit. or mixtwesibareaipand/qrdp) -

:clc?lgﬁns%g mcﬁegf c}ne%r Q:((% dsgcc%{ﬁﬂﬁds%ffmcpésdr‘i?ﬂf&és‘lﬂ&&fper gram. -

20

25

30

er ram o osl tion at
| easin s@nﬁambogxm ibe inventionatsp peovidesgn ambmth one or

D e e e P

(Htaea TADadianmostd, attdmt DAy moatﬁﬁ &k stompst O\i; (19 ips, per gram of

copR partet PO e REoR Wl PERAE R figfbuton

beNERDS5 0 @l 2602C at 0101 MPasat deaet (NP0 1gviiras, atleadt 9:005 gragasgor at
at | east one of the catal

h [+}
legtsd 0% Bams e’r}hxmcﬁrbppﬁewmaﬁ%iﬁ%@gg i abefect 65-C and 320
beaa@ﬁoﬂﬁ@aﬁndat 1em ®t005 ofaytﬂb@fbdnam arballi@g ringem

90- 180 A, 100- i
deﬁtr&n@%laetwna?t20|°§a?§f1 6@@)°C ?:t 0. wltl‘ﬂlg K@ggi?ﬂ?%gg‘ﬂb@g%%s%f

p@s‘i’ﬁcﬁﬁ & doih ©f & tion, at least 0.001
b&‘?ﬁ?‘?‘f&%uu ogﬁiﬁf £VI0§£1 OGS (o) Mo, B diith B Sngdsition, at lo

RO a8PleE 0 04 280G o p@ﬂen@ngaw@néfpr () s ah mest (00085 grgms i total
ot h f
rikel ol e B Pl BRUGPBBE °C. ©)0 el ot or at

| easin 27 enfhodimefits) the mvpmtlcmakioa)rm@wpgnpombmmpqw@ one or
f?gﬁ% m%%lgnﬁr I SC%%F?% ml l}ﬁq oc)félﬁ%t'é)‘iﬁle m%dtmﬁaa &L&‘Em.o osition that

magnest um ox
nicﬁfufdeb bfs oraudé eertalmtsgtaﬂd ededstmeobthe cémbystsxxlaphasmm or

RS SR SRS & S oSS

rhide lﬁmoﬁirs‘tm qfootlhe APano-030 &; (bpkdse, maﬁanl’ﬁdé dis@ster of at least 90

thereof (f) conprises one or nore netals
A, with greater GO‘V of the total number of pores in the pore size distribution having a

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

W) 8spssget al s, one or nore Colum 5 netal ep¢RSMIHG2309
10 or m xtures thereof (h) conprises one or nore

rretalsfromCoI of t eriqdic Tabl e, or

o BaraestHIBRIES B 35 AeoRS Mgt B pistiah Bore Himmeciss (G fisa spitece
ot Eﬂ&és@ m(ﬁnz/g aa@ie%st 120 ni¥pX bkt mstme nofg; (d)ichmpsses apegport;
gram of catalyst at |east 0, 0001 grans of. aqne or

and the s@eriothPAMpTisRstalinaina, sisa.st cmalf%ﬁl o}dl¢: Zjrconium oxids,
m”&%ﬂﬂ Qﬁpe 9:{301&& Y;%O HofSitiies @8feof: (d) comBRER bhe 6:5mEHe nefils from

'um 10 of the Periodic Table, one
@nimmﬁelqﬁth@mmbm omsas mATe pasRRouAds of ane PF mareanstalpfprm

il BRS80S 298 el

ﬁdiﬁCEhhmGdifmeMoé;c Tableeoneror mreconmpndmd Snefr rere metals from

i o Bt BN Yyl 0 il s

¢ Gﬂﬂmgi’&%@f'f dn6 op HRROC HTRMb S xﬁh&ali hﬁc bmmtcothnnmﬁyietal Qcﬁnlhmnds,

conbi ned WI h features fromoth |rren§

or TS BisTeof $h) QORpRiSTS.one of YA r?{;ﬁ'& ?ﬂw
Thld Bt drMeROdnRbuiyofidRe SpﬁbterﬁMaly\ﬁb:h Jodain 6 65 the Peridic
an of the other enbodi nent f rth(er enbodlgtgnts
mb o I baTOf, 63 B Pt G PESS AL oot

ﬁﬁﬂﬁ@ﬁﬁtaﬁa@gﬂ&r& BRAe 08LRLE metal chpbuhds, i mixtures thereof; (7)

errbo I ments tional features may. be added to the

®p@os¢swue ormpreametalnframRabany Hief thePaiodic Fakjezpne or more
3 b G okt e YNNG RAMBYr B EriBlic ThBle AR RAIes

en Pon oW 11 qbecome apparent to those skilled in the

' thefeof audfdr (k)lvemipeisasfoine onmorelelentents|from Gelumat1gidf ehe Periodic Table, - #

description a t L
G1P 26 B SoRo R o B e LERERs i Uyl FpFATPERA Mable, .
e@mhigarestieteofif a cont acting system FIGS. 2A and 2B are -

ST Rt PR, il RS E pEBRshn may

IRGChEm A Sdth G<bad O fror bfESr ersbdanehtSd the inveniioanEior axsmple,

mbodi.ments o tin st ens, t hat,, i,nC e three
EHeatomge somedmoR e A Ga s i fLhuled S8 any
ShosthdrRbodfemssepar ati on zone in conbination with a

contacting system 5 FI.G che ic of_an
e 4R REE SRbediTRinc TS PRS T BBHENIR Y AR ORAP Fejods and

@Qﬁfngggsbﬁ&dgﬁéﬁﬁ@m FIG 6 is a scherrat ic of an
énbodi nent of a conbination of a separation_zone,

In further embodiments, additional features may be added to the specxﬁc
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.

31



10

15

20

25

30

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

Soebd/ssddss ' €Pr esent ati on of wei ghted aver agepégf@s2004/042300
tenperature versus length of run for an enbodi nent of

contacting the crude feed wt ne .or.no[e,.cat st.s
e Habb i shenane of spbelBfndbr PRUEHIGk AR,
igé1dtehfeB @6htattielg ebnéde product for an embodi nent of
contacting the crude feed wth two catal%)sts. 159.

FIG .
10 | $16rbisiérhomatie Phan Brbagiment p £XBHAUR 278° Bt alige witha

&gmgﬁﬁé?s;ﬁgﬁpd and crude product for an enbodi ment of
contacting the crude feed Witl;l twol catalysts. FLG, 11

i s a H@btisasthemage of tept pfablendingzops Brigupbinatigp with a
' of contacting crude feeds with four
SHePg Rk,

talyst systens. FIG 12 is a graphical
r epr d36nf amischenmatic Pf ardrotwdihent of aicombination o2 sepprstien zays, a

tipe. 20 for di of contacting crude feeds

R Wmﬁg&r%z?ﬂd&g%g?'yst systenms. FIG 13 is a

gr aplHIGAT isfagghubaion bitepresentdtiva etophryics afgenie ferdznd chude product
rude feeds versus. run ti oL, enbodi nent s of

éb?ﬂ%lﬂ Pﬁ?fé‘gf’%‘&fg”ﬁ“flg??%ﬁ?th% “cat al yst

syst aﬁlﬁf 8 ishalgtaphicdl ﬂcﬁrc&ngitig@ bf weighted preesge fot:dateimnranﬁ? versus
resj due content, expressed jn weight, percentage, o

lepgthyet PR der gD efﬁawaﬁﬂﬁéh%%%éﬁ&‘a’i % e catalysts.

cont GGl O aABEoh LR Presehtative biopt:divd oftbridedeedtind crude product

cat al yst _systens. s a graphica

FIG 15 h |
foer ehkadimg of cosizctngihe Erorp oAbl O PSS cr ude
Pr odug§S1o ¥ Ghothes dibdidtibh BEreprebenBiVOSloPE ks ofRfude feed and crude

contacting the crude feed Wwth four different catalyst

produce fes an Enimdimentiof coptagting e cmide fasd vaddmo s8RIGRSOf -~ -+ T %
OXVQ%GPH.*sﬁ@meaﬁ&e&m&dfewhnw%r&%@fan%ﬁf%&a%ms%i- s
crude products versus run tinme for enbodi nents of )

wotrctug drndp feeds ddthifowdiiffergiticatalystsystems.f er ent cat al yst -
syst - - | s) : ' .
o7 opdlb; 1 erabisy ettt Il of ciBicRRRRLD LtiEs rn time
forrernblodin et offoniactivigotderfepds mithfouwrdiffdrend datelystisystemal yst

syst at include vari.ous. a

out At 1R b eppGelteestral PP R R Optale P RERRN Versus
1) SR ToSetn BEin2H ot A6k Adiing Biile HEA0QHA foi? Bifi@rent dwlyst systems.
B e T
Perdintags,iof Bruaé ploBRREvdrdu8 Surtimé fod embddimentaofbontavtieg crude feeds
products_ for enbodi nents of contacting crude feeds

with foupdiffersat ottt &ygtemSyst s at various Tiquid hourly 5

spacerpgel 98 'a;g}a%ﬁlcal':r sehfdtibi® offchiusledh APT Bravi®f of crude products
properties of Crude feeds and crude products

eengys ayiine for embedimenis of aegtactingdhe eradyediyvity o féi?‘éerent catalyst
sg,gtryng_ctl 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
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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

Wivhsheiéss under st ood that the draw ngs and d@twugﬁﬂmu_mg
description thereto are not intended to limt the

M Ma?vé‘fugdlwﬁgg@rtl uIa forlﬁlﬂ%alos yst,anctlvmﬂglass

veagh. f i cati ons, equi val ent s and alternatives falli ng

within the spirit angd sco e f t.he pre ent i nyent
%S ddRpnbtfsBjahuliEon Ryt el snE et tor

akbaGTRhdRTY S Hadng bFhde FRAgWITR Bﬁe%mqﬁorte lRally§ty StVatiomsSliqiiEhourly

described hereinin nore detail. Terns. used herein
spRee vglreitised as fol l ows. "ASTM refers to American

th aRg?GdIBTﬁittébﬂ&néﬁ‘Qf&@ﬁceﬁéés%é?m %ghs Qfd%i‘dcfe;:rod'u% S

gravity at 15.5 | gravity Is as
aattodimnrnteend cu;tmtmﬁafmdmatMm coptactingdehpatatogen

Fecd ThiF G ARt e R P ELE RRLASGR) #@%ﬁﬂﬁ%ﬁw

spbdifiocnbali@dnts Beiedbf angslroamg:a whyifiekomple n:nhe ﬂxawm@eThe

rude feed, ,the t ct r crude
PgvmRL o ba 15 B P RAA5H Ghaet bt s Fpiagt i detsiled
d%&ch%h}zﬂtl &ﬁrdl’fﬁ?ﬁ ntariﬁzdndea% lnfaﬁ giwesmhainm nfme pireibirFoinddisclosed,
as enes al are .l nsol u e | ane.
B‘iﬁﬁ! > thesneatinn is to coverplt rap D3, S ‘sﬂ%wé#ﬁ&amhves
fRIHAQ Within@aé st a¥d BRIpa bf G prefs@it Bventich 8 ABHRA bYWeappended

netals of Colum X of the Periodic Table and/ or one
re conpounds of one or nore netals of Columm X of

b Aﬂ@ﬂ)@ﬂi ] in vvhi ch X corresponds to a

col um nu or exanp -12) of the Periodic 30

Tabl &ef@@ﬁn@kélmﬁlfé of ﬂleenvempn@ aqribsy herpigfinmore dtadl derms.
@éﬁa{ge&eﬁhéigsrfam“gol um 6 of. the Perjodic Table .

or one or nore conpounds of one or nore netals

' f r om“B8MHirefdrs to AmehicanrHandarti Testiughand Materiglunm X

el eTab] i SIS, bt BGicPL: 133°% @Y eFPOT Rl Rl X

of the I or “one' or ‘nor e ®conpounds
@mmbym%mmems& of CoI um X of 33 WO

2005/ 666 ,PCT/ US2004/ 042 t e Per | abl
i oS R R e S b bt 5 I hed anc
tﬂBerii@proﬂuct ﬁtb@s Raernmikid by Be8IM Meflard ]RSQ&&L‘pl e, "Colum 15

o urHPAE Fepse BT R o e S sy G Bty sl th crude

PREUROAE 85 detirm@Re b9 A STM Blethol &R0 &nléds@heSake iibntihed
the Periodic Table. 5 In the scope of this

appl i Qaﬁpgﬂten% Fﬁﬁﬁ tqasphaltengsihat arejpsoluble ipgpentapg. Cs asphaltenes

cbalhidls ad\Rktned 8f A@M&H&@mém netal fromthe
Peri odi c Tabl e, wel an elenment fromthe Periodic

Tabl éColymngemglal(s)dre @rs m@a meremnetgls of CelymmX pf berPeninsic
Table A8/of ot nford SorfRlfdY @bfdodRork Rtals 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 Mo3 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.

Wornbesiéesr ef ers to the wei ght of a conponentecirisgvo/e42309
substrate (for exanple, a crude feed, a total

rodu or a r ex ressed as,.wei gh
Ry Reosis Tole, erhith X poreoRiton s CHuER REhe ot Shftlg 13-18) of
thePegiBdic Thbleh 9oﬁ¢s@ﬁnbregf@)1umm Peleinerit)erefers  qpant momeaements
mllion b de feed/total product xt ur

0Bt Colymp 43 othe %eswcm Ea‘%lfﬁﬁld/‘tfc?ﬁf QRpare QEPEUS Pl 2R of pore

eIiH{e t@%oﬁ{@ Gﬁlﬁ'lﬁ%fthe@ex‘a‘&dzé*rﬂﬂ@ refers to hydfocar bonS
range distributjon between 204 C (

F) amh@ &c@p@og Giepplcatien, Gveamoﬂ\ﬁdaetalﬁ@m ithe Rerigdie Jﬁblsnwght
of %le%ﬁel?oglg{l of M&? M the Pe%odiﬁ‘snge, flan dléMent from the Periodic

ers to oxyge | rogen, and/ or

Tabllef arrweigin bﬁa cmnlpqund vfan ammﬁpmﬂhe Periodicr Tableiis ealoflated as the

RS PR on o TG SPB. B Sty 2 SR IA08 e per

ghink 6@ eyst, ArccalbRitsd Wedght sfihe molybddmtanetahini the catalysd ged067

refers to en conpounds that have a pKa of |ess
gfweﬁﬁramégg?@&%trogen ("be) is as determi ned by

ASTM-ditiédrefi2SRGhe whighlrofg@bmponentia’a sibit@telfdr@xample, a crude

hydr ogen, and/or a, conpound and/ or c ounds tha 25

Tefeh o PRSP rofe Y e e T pepentage

bﬁs?ea%h ﬂieqoﬁl %ﬂgﬂﬁofhyeddi@ﬁﬁ& P‘thﬁ:ﬁwﬂm}rs bér mlllmmcbyw@&eght
gro en source my i nclude, but .is no

| i fféw %9‘(?1‘%’&? (I’P%Fﬂeﬂéﬁfﬁ @f‘%taeﬁ the catalyst

Méaﬁe Q&gs such as net hane, et hane, propane
dbut ?é ter, or mxtures thereof. A mass bal ance
- may bBlS'qu’ul@f@ﬂtOﬂUd@S@m wﬂh@ bedling rapassistribntion petwseerP4

Eéﬁgdt‘i-ﬁﬁmﬁ 3 4?;9(5628 5‘1%%'6% Pﬂéemaﬁfcyﬁcsntf@fsddete?&ned by

ate cru strengt ers to conpressive
ASSIM Mattedd2B070 crush a cat aI yst.' Flat plate crush

stren [ S d Ry .ASIM/

r ef erlgig oatz’m?}’o qurgf JQXQ?% rqui ﬁéf eed%ﬁ%@%ﬁhﬁ@éwm

strodtueef @ hydrataabops tHeteaomornscontenpis @s determiinedrhy ASTN Methods

vol u | »

e For gty B R L e na R T Ry, T B Hiabien

refe@es hitrdger WhthotndsHat W 2K dmeks&ﬁnmmmﬁﬁn&ég@z{izﬁgs) is as
Li quid m xture" r to a conposition that includes

%@%Fg%éém&bggﬁﬂat are IrTqu d at standard

t enpengdrdfdh Rk ProRRS1MGdiogén, Gind/8r alddinpvtind arldéor eompduinds that
referred to as "STP.), or.a c np05|t|ont t |ncludes

vihep dihibe RESPRSA OB C@ﬁ%fesé andfhecatalyss SRRE PrGyAe hydfogen to

0 e AE AR, bltad ndtlifrited to,
Sgl?ﬁgg(sgzn tﬁIEru\&b E‘éggerﬂlqggllro(%%% e" refers to tnhe seto

hydrocabions (foa IQK%n}dg Gpe€i hydsepathpns wish ppmetbaeg pbang propane,

by ' aglﬁl%léé Yy bd ndboted Ms%&“@cﬁé t
LO?% s I'n meta# Eﬂhs 0 organ‘%c am%ls refer ne
dh@uat dfelnb(drogm mbeidedato iz dompoeal($) lin thetcaids 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 volures 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
* s due remaining after evaporation ppgus2004/042309
pyrolysis of a substrate MCR content is as determ ned
by ASTM Met hod D4530. " Napht hgh ,1205‘14;33 t o hydrocar boH tha
conpohigRKdanixiurey raferdp picAgPeSHgLna $ 019 Grmorp SmRAds that
e ule)2R4C, 0. 150 P Bereiiafdiirbtarred to
atiid 4 finlidd @il bud pie8 b)( ASTM Met hod D5307.
as K TR/ a2 compesigont thatrinadndss 2 c%haﬂmmrﬂf opg gfnorgcompounds that
r gpers to the
¥ % @%1?%1} ({}1% of Rore cdgl&do}{ﬁd%%ﬁ QR BRls at sqia

vanadium 1iron, or conblnations
t her EPdriodiEEabI" raftiS¢o the Reriortic Tablenas sperifiechbynthe Ingmational

Ul gt il UBATY B 1 ot €7

" Non “pRalxin yetat saltsrf atganio goids gefer © alisaligeetals,aiipbinercasth metals,

%%Ig‘%‘?&‘}i% or%anl C ozaﬁgg%’ Wﬁu‘g Q}ﬁﬁ &-mgg%{llgltn}#@aﬁ\é&s%f

&geﬂzﬁiﬂcfds@(éé@eﬁrﬁﬂ@WRSSMMemudBBmﬂ are not linited

ol cobheD egioiiesing] ARt kA S REPRMT FRbpspdue

ﬁé{ﬁbﬁfﬁ AferWhpdiaith MBd p§idlyaR 6! h bibsite UMCR dordént is as determined by
Non- condensable gas” refers to conmponents and/ or

MWM@@WQ@anonents that are gases at STP. "P
(peptﬂ‘m Qéfees% H&dro@ibon cofﬁﬁbﬂ!ﬁts wift] £5likgrafied WisEEHon

val ue, ich represents the “floccul ati on tendency of

betypren 38 26 €K0°F) andem@r°@o(é92 i) et 0.5 MPaq Naphtharcogtent igas

fe’%.%lg ?-gﬁ@lg . Heithaus in
af%]e:’*re an [hgﬁgnl cance of Asphaltene

.+ Pept {“NafliRefi tefers G0 dickslranaditm,lirest ot combingtiomcsheredfe um |
. Vol.. é/w}N“ he T b &R BN o}gﬁl?el aqlééi 26, y, of conffations

di arre e por € arret er
therbeft 'nhaNWVEB codteatmhedetemmawﬁ;ﬁiﬂ\éhthﬂm@iﬁ% and

3 d d
(mer PR A resB nEorpaLiuB e AEYRS il dnete o s fs
A m cNonRibbt ﬁ@bﬂtaxﬁﬁ%&@gaﬁﬁ: O RQ0pOfAIEB fefers to organic oxygen
ritics

PCT/ US 004/ 042 Cro

QEpeYLss dhat do.got &eaﬁ?r Smfa ﬁ@ysﬁ@uas @5”%’*’8’&&%%“8?%%““8
(Srﬁﬁﬁ;@ob lMéﬂ% ufmd h&lkﬁ%bbﬁt@feﬁ{oﬂblﬁlﬁe&mﬂﬁgg Eier&yshdo damo s , alukols,
a boiling range distribution a Qve as
TSP P ORSTRIRRXRb PRigetoss thaeelswhicbigriot bise

SHAR gﬁybl c feet,of gas per barrel of crude feed.

"Surtace area" of a catal yst is as determ ned by ASTM
Met héWomgemnsablesms” refertip sompongnis gng{pr laeﬁt'&emfﬁs@mnents that

as mlligrams ("ng") of KOH per gram ("g")
£§355@§§%Q'P TAN i s as determ ned by ASTM Met hod D664
“P (peptization) value” or “P-value” refers to a numeral value, which represents the

flocculation tendency of asphaltenes in the crude feed. Determination of the P-value is
described by J. J, Heithaus in "Measurement and Significance of Asphaltene Peptization",
Journal of Institute of Petroleum, Vol. 48, Number 458, February 1962, pp. 45-53.

“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

wonesidesat 37.8 C (100 F). Viscosity is aspcT/us2004/042309
deter m ned usi ng ASTM Met hod D445. In the context of

thlsa J cati.an, |t|sto e _un t.Q tht f.the.
SRR e  Nermsn, GRS PoLRe ek fo geleine

ﬁ@gétvamegs outside of Iimts of the test rret hod, the

test nmethod maybe nodifi r recall o

test ‘Reidug) é?fe%ﬁ%wnoyemé:ﬁﬂaﬂ ﬁ§9 “3%7%8?/3 538°C

({1@6(9*#),%{3 d&&ﬁﬁ}MWﬁzsmqqemsmmw ng fornratl ons and
hen stabilized. 'Crudes i ncl ude cr de 0|I Crudes

are (OREBArefers W@é‘hﬁc 2et pf gps perhagrelof
St abidg mﬁga&ﬂ" BRY cdéﬂg% a&{aﬁ de@%lne@bmsm m&s&lngsss

renova non-con gases, mater salts
conbi“TAN oefersithe t@dfac{dmﬂmbmmtp@ﬁi?d willigrgme(ime”™) of KOH per

dp g GFuble Moy M ReRB by ASTUMADEA. °0 DT,

si t e.“VGEyakfetd to hgidrocarbers withg waingyrange distuitntion between 343 °C

@ Dieng 1600 R Pl Bire’ Vi bonsenF s o defebib Bt RS M
Meihbi Dg3¢ange di stri buti olns (for exarrpl e, napht ha,

disti]].ates nd/ or | ubr.jc ' . e
0 ot Vi Wfﬁmﬁagn%‘im 4 R dohy Y SPIY I8 a3
eI Akih g ASTH MelhdliDaas.met hods and/ or vacuum
distillation nethods.. Undi stl | ed

o b ashtReT g amabesioe, & S Ry e vaue btined fr
£PEPaRAT IR dubdlatd 18381 B ouﬁﬁE Bpﬂmnymsé teRS(Bo ¢/ theest method

guanti'ties of at |east O. %r ans of corrponents per

@Fﬁh@@ﬁdiﬁﬁ%ﬂﬂl@f@h}i’iﬂe@@*&ﬁ R SuER PIOREH- ¢r udes i ncl ude

. Whol & be PIARE e&nﬁ)‘bﬁj Rorted SR Ey@ocaﬁbﬂ@&ﬁmmng formations

desal ted to cru or conbi nat’i ons t her eof
bilized. eﬁ@dﬁmw r@plud@crtlmﬂ Ferupesargsaerally solidegpmi-solid,

t
%1% Ji %ﬁpg%%l&%@té’dva’q@“‘g bﬁthgnﬁgwg‘gegn&@%aﬁ ﬁﬁ%gm%nsable
fravs wbtee saltseompedinalignsi theredfyfront thp pride torfotte ¢ siabilized aradee
t.of t { O
SreB AR ERy e off B ut 0P BTl P irbaiblSy ot B orely st
t oppeSiatiized emeﬁyymmé R HSEBLRIIED PO dieRAiy Histilled in a
S |i zed h i es.d ||
SBeT PRl tomoes i TIe iR i ek SRtiaR o g Butions
@fbxeaa;hllnpia; napBtGh, :d1§t1ﬂ1&ﬁs GO, La&ﬂ&pﬁbﬁeeﬂ:mg pilga Déstlﬂaﬁm(lgdudes, but
exa e 1 pe nes CKS cru
W R0 iR to b AR Bethpus ARloR vicp etz e dasiiods.
Uhasmigl sagyaRinaaetate PGBy ANIRE tha§ indllRAS coMporets that have a

unacceptable to a transportation 5 carrier and/or a

wmwmr gbaws 4 ingpantitias oF atienst 95 grams of BARAVERES REr@ram of

, &aaél% Bteg 6f ﬁ&’dlﬁ&ﬂ\éﬁﬂ%@ﬂ@lqd&ﬁrwécm&r&eboﬁﬁﬂmﬁﬁ& dalitee

a reservoir hat 1 ncl udes the

duéqddeaﬂted gczmbed: ¢rudes, etrembingtionsdhavepft GEorpedtrefprs tg a crude that
C r r

B SRR 0005 S BSA 56g pi

35°C a)0. TM\IMEK (95 &F af atsd) hivebeemterdogeds t Tyically, iypped crudes will

1\1/%583 %%ﬁﬁt‘;&f}{'})g {a.td%(t)st b ‘i%%}msl gt rﬁoss 0 Og )graAmFs)l 0 ! a‘ééttoy 02a gramn?g'it 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
het er oat ons per gramof crude; fj a residue content

Wo Rbsecegst 0. 01 grans of residue per gram obcefdshoiod2zoe

. g)- a5 asphaltenes content of at |east 0.04 grans of

C5 asphal t enes ram of cr h) .a ont ent of
ot 1Sase ol Gl B oranertios di ik 18 Mian S0 1 o€
gl tePonbakioha weimemifadilidé b?&iahﬁnoﬁ:ﬁumm(fm}:dmple

of at | east 0,00001 grans of netals pe @m of cr ugle
pipelings, traeksiorshipplo A3her BIdERave Ope SR SREA FrRppperties that

”gllk S aglv ant ag?%m%édi 05is iUt 0l it “ﬁ? be BiRBptdble to a tlfﬁnSPOl’tatlOﬂl

rude, at |least 0.2 grans of residue,
dmandjoﬂ tgpatoenit fapility 81ug inaparting 2 @asqcon%ms vgipgjatle of

t
Rl Pl T sgﬁviﬂ%%%"%%“uéﬂﬁ*Q%aavﬁt‘%”%‘%‘mdfsnﬂm
cﬁsaﬂ@eﬂmed exde fhatlis deenid3od estPio Fodica trapsiort andiay, treak

3?32&’ or,. 8 gmgﬁu%cﬁﬁg?e%?%nggﬂg v%ﬁ‘t“m‘“’&“’ a) TAN of

ot 146t 1, ablgadd 3 £h)avissudifywr atlesst ¢0OtStpE) AlEI grmfytat Mof(d9; d) a total

- WS et 00O i prl 18 B Do R VR BRr e of

8y d loRP hétasituﬁs ESiten of at bt 0. ﬁ)OSI”grixﬁﬂoﬂlﬁterc&)orﬂ'sﬂﬁﬂr gfam of

at [ east .5, an o 8 n cont nt,of at | east
i Agpsidsey guittt oot I 01 ASyo! sl PG OE5ogc 853 Cs
é@ﬁ?@{lés%aﬂém%@me&i 0.04 Fﬂ.ﬁns'o? as hspﬂal&ﬁesqsea pRmOSf calile; h) a MCR

t enes per gramo féed; . d) a hi ghe

coetsnt ot ens 0067 s;arr@wé MR aerram ofcride; Hgcopight of m“éﬁﬂﬁ Pgmetal
Jaﬁ? Sjﬁ' Wit ﬁﬂs { d. OﬁOI?axﬁsetﬁ%etﬁQ er%)\anf"of&ﬁﬂee Bij)of

In nmeta rgani c aci ds | east

. @nidedisnsthernef. M sqm m@dpmwgiﬂlﬁaﬁvem@ﬂ&a@e nw igglude, per gram

20
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-30

: %@Cﬁt&ﬁ%ﬂ{ag@&uﬁq & 19294 0. a q}‘f%ﬁﬁ@?@ lééﬁtgfjieé-aﬁ{?& residue, at least

per ~gram vantaged cru | east
D5 gxins ofobsgluams at 1eetst 0. Bgms@nfwsiugir hrn@me@mbadlmeetﬁsﬁle

S el MR B B o G 050010,

6.¢a560.5 o H1Ingeaais mhﬁdlhmtdlﬁd%&ge@mdﬁa pepgraat of cbsadtrantagcd

e P B PAE ROER 20 o O it 50T Rop o Lo

6.62gdane, 001 grams at |east 0.005 granms, or at Ieast

0.01 grans of drocar th. a.boiling.ran
di st ripEemS b @8@ 5bave propf tHiding, but not

RARS] 1864000V bat 4&3@2}039 ﬂ? Bfa3/36h co’iﬁen@oﬂ@ 1eaddi0e005 @ﬁtdnﬁtf oxygen
| east 0.001 grans, east 0.005 _gra r at
ggsasphaltenes

P GEnyplmdedte ,Ms@@mag;m coRtE} oF AgAt 9.0 Exasms
e phad &érfeé%eh)\’%ﬁéhe%%@eﬁﬁé VRS (Bt e,gamvp%m& fora
vant ag

ed ¢cru i nclude, per gramo

mmwmg@amw at bastlleas@ta conigut pf nfgf%m mezal splispf prganic

0!

% L ATR0odh Byl 3 R by B, ol iR o
at 0. m@advmﬁagedatudhmsg melu@@perggrmfdmdvmayﬁ cpudg0s least 0.001

r ans | east of~.h

Sorrenisr 00 et prblren 0 ARG G R AR it pee
&lsﬂq@ﬂnclbﬂﬂtwe%g 9% imﬁd II}OO’@lat grlempaaat klléafaa&m_ Srafe), Eakt) @aslurmqos
or at east gra ca ns wt (8]
gramgor ot legst PR grams B Ty S i U L)
Moxc anatsob e@%{ 0.0 10@Ra;GE RAG 0.001 ghmsat 1&3101)@05%@11@ or Stleast

at | east rans of h 'drocar bons t.h
0.01 grams of hydrocar ons with a boiling range dlstnbutlon between 300 °C and 400 °C
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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
Gi2003/®ies. 101 MPa. Sone di sadvant aged crudepciimg2004/042309
i ncl ude, per gram of di sadvantaged crude, at | east

o oM ] Bt Tt RS ES o B a0 0 b of

htirSdak by tiitB A taflingtrary® aisuﬂﬂﬂo@awe@; A0PCRA 650 *C at 0.101 MPa.

addition to hjgher boilin one al |
di sabisadienigess @pdr@ay el e‘i‘erng &1 sagy @%%5% %g/ era&oom
glabdddg lea§t 0,005 srams, or at 16804, engmﬂlfs o§ufd?om§>wah B ®O6iing fange

at nost . rarrs or at nost

dmrg»aﬂmmﬁaago@et 0056 as0. ﬂr‘al/wﬁcqtm J %rgrgtp%aﬁ# lsast 0.005 grams, or
%E%ggﬁf‘%%%%‘#hf&kﬂ??oﬁ%&%%&n Qﬂ%‘g& £1Bn bivednBRBC and

east 0.01 h dr ocar bons
200 ‘tmawo HdiMPag gt le2® 008 h gramg; asﬂqasmmschm oa# least{3,01 gams of

h %ﬁ%@%@%ﬁ\% ag%%qﬁ%%ﬁ{o:as dﬁ@d%@‘df&%@g

ageanﬁ.OOB{aahﬂm 1caf.0005 geruasyes; at deast.01 grams ofhydtocgrbanswith a

d t.h b ' [
PG SRR B30 Gt SRS B0 AR e oo
gfin@hit 106t 0.00550rexds, 05 bt'least 161 pros of BpRodboe with abeiling range
herei.n j ncl ud ed to, crudes from of

ot | ,
drerioy bvpaatp b e B EC Rndo Ll G O < Gt comet
and s&é Hi@idﬂraﬁﬁéddfcﬁfdaé May ﬁamaelq:eir ghm&ﬁmsdvaaraged drizd)at least
Sant os and Canpos basi ns tégéiotlan of 1
0ERYL gramsnatieagt 00 RE#tastlAl grams @ Yifm w&babmmg
r@%&ﬁ&ﬁau@&h@f at BRY 1002076 80 PRPE Uik i2aditiblod e boi Rl

onesia Sumatra. Treatnent of di sadvant aged crudes

componsniiafrpicallyethe dispdieniagad caaderhias, peneramef disadieniges crude, a
ot OF st Pdﬁ@&ﬁong;&?at%ééQEQ o RGERBUINY Garhor -

transportation an treatment. A crude and/ orl )
di s aamamdughentsged@e:dphmy inglude, peegmmeceﬁd@admtaﬁdmm@ at Jeast -

d_t T M;g&g oSG lin

Otﬁgég{e y as‘%ég@%?si %gelgg%r £t€i€a§t 0. % cr ude produc 2%oi 8
rangs distribugjorf oftatnldast@06 AE at 0 tﬁl ¥Rs cr ude feed, as

desc i be r enera b

A L e A tﬁ‘g‘p‘lﬁs%%“?g% hfde, at st
otooe @fmnﬁt ledsy MPES griups opit 1édse0.aT gxﬂnm pf bythodarhono Witk e@oﬂmg

desqr i g.closer to the corresponding
r%ggag[:r?} Bffeat\?ﬁéﬁtt(igé as | ntermediate crude than: the

Cr udeximeses of@isa@x}aaﬁgéd drdek iRt aAfht bs penel wihgphopocdsiess

of Brent crude, than the crude

eed, t E@rfe@g . . fth
deserBerchenegn incBidedyh¥Rpe! aifed do-grudep ot qf dhe lldvyine xsgians of the
wokd e SO GRH W Ghst HRY sditheth CAIDARICHMAIR TheHAdPBrailian Santos and
re-treatnent, thereby enhancin refl ni
Gicop o e piien Gult o st i, VIR pgdpiNorts Sea, Angola
Cﬁﬁﬁéﬂje hgs@‘B'oHé] Ba? %ﬂe&dnzﬁﬂﬁ%ﬁ?ﬂi Qhd ﬁlﬁ@ﬁb%ﬁtﬁfdaﬁfa.

stl’l ation enove | npurities. 1reatment of
c r ud@refent oﬁdladmt@adl cmdesimay dnhanea theqmepegties of thpe d

g@vgp@ge?é(a ésf'ydes gﬁchl‘tg%n e rﬂ%&%% éﬂezllgcn éﬂﬁleﬁ%&?ﬁﬂoﬂm L he
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

Wo dobpetdside feed. In sone enbodi ments, cont Q@tmgmy@nog
performed in the presence of a hydrogen sour ce.

sone enbodi nents, the h n ource. i s .,on I, ND
R A AR RETeRSTL FesppTis R A et Progoea F%Scafé@
heR{dre E18sct B 1hE et{ﬂr%ﬁoﬂdeigqimpe&t& of WRdst Tﬁ@@ﬂﬁr@emﬁte crude than

hydr ogen to conpound(s) in the crude_feed. g‘ %‘6‘5‘3
the audecfaesk Prcleser lodhe a@TPINGing psanerties oHBrenberuds, fap frecrude

i %Eﬁ%ﬁ%?aﬁﬁeﬁ.?w‘“ b

refeadt\mh lesa opue picdreatient theeshy colancing e &fﬁ@iﬁ!ﬁl@n Pregf
Rl FRCHR meflfe SAMNDALYE Bonb i A0 and braTRy or frilisation t
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sparge w@aez ermarghydrocathensdhal
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cata yst ete ons CoO and i ncreases

.- APl Fig.dvis & yehematioofeontactingostam 108 tharjaxiudes eoglgsiing zone 1024

cNHe\fée'tzl &%&%ﬁ%ﬁnﬁh@ 5(?2"‘&19 5@%199 AN cont?&ﬁlﬁ%ﬁa may bea .

ntent, I nations o
rmctm,eer parmn affa redrwaranulldple petidosof Beacttraenpenibinations thereaf:
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eballing bédSl:eadwr a ediﬂtmudmsbtmﬁdd mah reacton("\COITRITH a cﬁl‘uldlzed bed

B PP 200 BBt P AT Brb R o

coBb@ting\sdteies oif orcbusled than difilivre fabititye dlunsaet ofthe m&efeed with
sone .enbodi nents, a sl grr%; of catalé st and crude feed

thespiabytGion somagting sEven ETOCPSOF f ARICH PIOFTSS-

0. 00 ¥rhd Borftdc aﬂtifzoﬂé 038ncludd A8 Br mBFe :tfo@ eRdEp1Q ftwo
cat a@ist per 100 granms of crude fee

tIp sefg embodiwee. sentaq 4T the sande f@ﬂé’“ﬂw %ﬁféatalyst of the two
c‘i Ry REEO TAN G he Ml Uelt. SobleqRn® chithct bf ik ticddOFAN

erafure, pressure, dro&@r‘l source fl ow, crude
cmedeem vath th@ secgmimtam d@nﬁ@sqs watoms conigniang dacresees APT

%M@UCG a cr u e pr OSE%? mf%ﬁ%&g%ét?%fggs content,

résidueepatent; API gratitye ox:@mbamtlomag)f tesepropsrtiesofghe dmdsrproduct

cRaias it 1 b 0titeo Mt rpE e e Slhe Gasteed BT Byt of the

mfeeaﬂmm@;mfe@mwa LHSV of the crude feed VVI II

gene al %%mr 9 JPE??#" m%? ﬁ&%“ﬁ#@" té“ntB q??éﬂ{l%zonﬁ ,%9 ¥ ratige

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 siury of catalyst and crude feed may
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10 is at least 5 h'', at least 11 h-', at |east 15
h-', or at least 20 If'. In enbodinments in which the
hydrogen source is supplied as a gas (for exanple,
hydrogen gas), a ratio of the gaseous hydrogen source

Wo fobgocissyde feed typically ranges from 0. 1p&@Rssitdfoszsos
NnB8/ n8, 0.5-10, OOO NnB/ n8, 1- 8, 000 NrrB/rrB, 2-5, 000

ot e D001 s .00 gPmpashi BT AL A B (0 gems of
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éﬂ%dﬂﬁ?mﬂ@éoﬂx%m%& Wil Qs bise) dnldGedif@hiRlod b AEAL cotblcting

general [y .known separation techni ques, for exanple

gpwe- Chujel ghs sy deafor evimpler pisrogen, belivgs, gad/ex 2raery picarrier gas - 215

%Epﬁ&%ﬂt@ﬁb&; ggtﬁt J:Rlﬁe YdeB afi DMt ot nyddSiiin sh&Be ﬁeﬂm contacting

transportation carriers, pi p I nes,

PR P80 TGP oA S B ey v e

sl chrrite gasaad berirculawed ioteyghairddontacty 906 nono x | de),

The. o S0Gogtoihes Y P GRS, AR NP R PR E BB crce

feein cofdiiit If0l46b€| sephfawhﬁmrcbmhmﬂ% olnhentaptimgcas i 0%y capave of the

st or Y%lgss%g‘q or co;‘gg ngtl?n?@gﬁgg. 41Fgrpév$3.lgt,andin

SonidleAoliiEnts s C I iienef ep@ddiients, 4 Mnﬁ%hﬁisxcsmbﬁ):d t;vﬁlh the crude
roduce a total product is performsd in

rithechydeogen sourgedn condyit 106. o Hardet aharyd% may éﬁéf"é’l‘aéﬂng

IR 167 Mdlieer HpHFABoREARUOE vRNEnAASI16S) - FIGS. 2-3 ar e
schemati cs of "enbodi ments of contacting system 10

t hat Inpsenemien zoms 108che erudtpreduct and gas may de senseated ﬁfﬁn the total

30 acgfgn%ﬂzones i v e S e R

Thertradetyredyczomesxitieearationond 18, via ¢andpit &, apdithembe @ansported
t%g%.‘g%%[‘tglﬂgl Z On Cﬁ? Pllll)gl%ies ]B}Ol' ejv%gseﬁr I%ﬁl‘ii ottl"?eg ;Fﬁ%escs:lrnﬁ C?I%nes, ora

PONe i N ONE Feac
totrehinagioh thereof. dfﬁeegats mag lmhlde gﬂﬁBrmedaitmng @wcessih@ 4for exemple,

%&9@ gﬁgg"lo g??rg i’lﬂ’ﬂg of defton8Shokidef, MRy Shleolh hflirbghd

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
oeesidikds t he crude feed separately via conggirfusiddfeazsos

-ahd/or in a direction counter to the flow of the crude

feed via, for exa con ditio

hydr Jnstie Fabdimsity S PG erode gtcdd‘é@ eApERT b s a
1a0¥olhict i1 RrfBimdan 5o 61886k TBMadRb 2NRS. Tlfhe(toMpﬁﬂdét%ay be

con act of the crude feed with the catal yst. Contact

%Paft'%t%fp%l@efc&d&mdt“ﬁt@ﬁtg&? (8t (s) in contacting zone

102 TH9E85)-8 ade@Bkmatibd &%mbolﬁfents%?éoﬁchﬁ§@sténfm thi&QRRtudes
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to/a on thteaRntapting Zonesd 18 FIGS M 1nd 2B, eaniactiBR sisieet 1%@.@#@

%@&%&9 8914 ¥6s148 an @@m e&tzcaﬁg 102 114421,116.
e One or nore ca sts 20
BIRBGS 282, aﬂdﬁeﬂt ,cemactimg zewan 103 114, ldémeesbpxctcg ag enperalet)@ntaucafng

conduit 118 a ent co tact 4
ooy Hane Fadod he SRE Tt e A0 oz i coriin 16007
vi a Jnséhe émbcinents) theeairiet gasdmcthﬁmmdngﬂzthelhyc&dgm sEineem

doniel JAASEP FRALER TR PR COASHES PSP s ng

hHBindehs, Ashbah A FIGS. 1 CKA@hm@ 8B e hydrddea stvateandfvr dskiatrier gas
exits 25 contacting zone 114 . 1%/or C éactl % zone
aYeRe; ADSE OF OTHORISHIE ARG y vig£gnduit 106

2hAfor & 4 @iFecBbLEHEler RITHE Abw IPfhe cfudé He&)wéﬁ:? ka6l cbhidui® 106",

the total product. The crude product exits sepafr ation

é@h@m@ghwyarqssm afemc ia@rﬂﬂcanemgwow%réﬁéﬁlow dhe grpde

@latalyst,
contact | ng syst m 100 The |sadvanta ed crudé (elther

t opp&pntﬁct oftheoprpdecpedawitle patal y2() @@p@tﬁ@tmg@ﬁncz%om e - &
u'ﬂle lje%c? dafh dﬁ"o%ﬁﬁfo% E&Hac né%@l tedonta zo e 114. In FIGS.
(0] fth I Sa r

por i on vantage ude Ts separ usi ng
Jeadt 3B tlesfedd wingem iflows firomegontadting zoex amosontgcpaxggpn@l 16

 TETEARERRSL LT PO B e L hE

H&: 2Bahé feed mmaﬁxasi ccfnta:ctmg hanedD2 axa\oamdmtgéa apd emers cbntacting
ano 0 ts that, have .a boil | 9 an
e L P AT BB ErIG, B i i fpiRoeRg goe 1 id B 18
Aﬂ@eﬂﬁ&%ﬂﬁ&ﬁ@&oﬁﬁ%USZOOM 042309 | east part| ally

separ d . fromthe di sadvant cryde to roduce t he

o b tedid st BBhb SRS om] HES(S i R Eone
D4 2R@RhEdhtacBRzdRe TPOL TN TR histalRbdukA. Ine&&arpr@mahwta

are separated fromthe di sadvant a%ed crude. In _sone

orisstingrone §14 and/or senacting gerier 16 gnd puierm separsliprpoped 48 via conduit
ﬂ@”ﬁfﬁ@ erle ?1%&1',1 Ma@fs‘ (@) fphated ABmtheobd B, T84 crude

The crude tained from separation zone 120, in

. mgdr@t@nﬁ@@pamnnsonml%WMQsdmhllﬁt xture of conponents

with bpj.l_ i '

or 3005l g PR B S Rl b elrnln JofEBbt oF o1
@htaating systemn 1020Te difadpantzgdet] grude Emthqemanedpemtoppedh@ters
feed.inclu f c onent

SRR e P 05 o8 hor e RE 2R 0k 1 i
A8Av e Corudt islseRsdtedusiptedhaiqued klﬂ)h/ﬁ icthada (foe e;ehmple tspargmg
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 sone enbodi ments, separation zone
W2005061¢5¢ posi tioned upstream or downst r eampQi/u82004/042309
desalting unit. After processing, the crude product

exits, contacting system,100 via ¢onduij n
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e?bbkgﬁleh@’a& 1daSt at;{a)ﬂjcmaﬂﬂa;ﬂﬁhad@ﬁ cdﬂngélﬁfde mioref vodatild T}l‘? uaggﬂm are
eed, For exanple, the crude product, onbhi ne
SeRPTALfrort PR ORGSOt (1 P Eopotie b b el BRI O the
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that 1s di erent, 20 there
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ARG FIGS, 28) atickohduil 12610 teifiethei procesird snfiirma crudeprdd®ot. In

I'n bl endi ng zone (130, | east a ..25 portian

seme a@%ﬁ sepazatiop zpe LA o, e oo ?“Wé"‘p"r‘fg‘feé%%?m ofa
R hit( ARer froadsHihe theeridebrodit HAR coiti@mmsgste 18%via condnit
napht’ha produced from separation of one or nore crude
H2eds), a crude, a crude feed, or mixtures thereof, to

pr odye gnie dhHaRRSsPIhe SRiEE proliist is PERa $hthSldnitRithat isthelkéne as
feed, crude, or mxtures?

hereof are iptroduced .. )
it romribeeruss fewdiTiog SxRRles Saprie Riprliet BaY P forabipag witha -
| b Vi ' indir¥ B h&RaBilg BWscosity -
cg'le{fé :ﬁg{gg?ggﬁféﬁeng ?ﬁ%oggfﬂlgil‘eg% ée.%ﬁlém é\gﬂr‘?em%%{%rﬁe bl en%ed S
that dehetweendlye visotitynfdenrrude pspdust auddbe vigresitpeidhe e fngpother
57 0B, ] AORRI i P e
thevelsyeproducing agproduct thatdias APANGthahis betweenthe TAN of dhsqredg product

or, .conbj nat i ons, t:her The 1S

B TR 3k SR R oy MR 17 RafpBtdtich bt Fentent
or prAcchseweih FIGZS,\M)ca’iﬁBEdrﬂﬁ:ﬂﬁﬁﬁztd?@’ﬁﬂU&E@ exte1d 40iBaging system
FLG 6, .the dis ant aged cr.ude _enters se '

1pb i opeti, el oot oo P U oo S bl iR &R0 100

\itisﬁccgﬂﬁi@ % :ae ad iﬂ(ﬁjmp?@u% ﬁllttﬁlblyndi@mnb 130! Mdbldndingizbtre] 30 aideast a
eed. e crude feed then enters contacting s em

ppEEpTLof ﬂ&ﬁgﬂ‘ﬁ%&é‘?@a‘ﬁ‘i ig 09&‘6983/1‘f"%r QIFT MOSTFOCSE ﬁfgeﬁﬂ%ﬁ% example, a

Hyhrbbe stela M PdMrapIReh SrodatRd Eid sepamdnaifoaforzmene ciidd

via conduit 124. At 5 | east a@g{ortl n of.the cr&xud

Tprdsli 6T0e A ASiecionh SER PGS SYSTE R OTUD R PlsRAt REoduet. The
ﬁ%&@?&tﬁ‘gmﬁ e fécaocgﬁcly SR nEaNHLESE 222 RirodlcBeairdiI GRS S

Streans a r crudes enter blending zone 130 |
Wémdingtdope 30 ariupsteamddisechbddinggong wa condsit 3% HimiKing gestem

crud [ for. I e t
B IR BLodsP bicBHifh opg 130 5 bIALRE Btnct G ibeepcast
pedificativhodtsipratedby tefineries antForjransportatiemebiriars. t Rredust ended
&Sﬂga%%nsa &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,

wonossidss, or chemicals. Processing nmay incpgf®s2004/042309
distilling and/ or fractlonally distilling the crude
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RO i sctichd BaF b lRArdieREdCt has, per gram of crude

product a total N /V/Fe content in a range f

v 10" 7Irgaowntb@dsn%tsmc sruge aregduct hasa THNpf gt mast 99%) Q‘ ‘R°51 80%;
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chrom_u or . m xtures there
content of n?als in metal salts of orgaxtxllc aclgs 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

Yodabs/defssp. 00002 grans, or from 0.000001 gr aFBTAUIS2004/042309
0. 00001 grans of netals in netal salts of organic

aci d m of ., crude Jpr oduct enbod
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J005 of at3M9A 70% ofithe visassity 99 ffe efude ieeds in domre amh'mtlmldntsoﬂle crude
the crude,feed.. I n so
R Siscosi i Haes B 1SS 20505 5t 309553 ehiiposity of the
Pélte ¥A70R Sorhd Enisodirhdsits, ﬁfee;mcssmty o@fhetch&ie(pi'dthiet 1§ eiatost PO% of the
sone enbodl nment s, l?ﬂo? I t r eﬂg cont 8,}3@‘%
WBreguityce! thegrpudsdeed w thy Pé }sct lé
ﬂz@% 0%0- ﬂtowyt%em?éa %{t’ﬂ@bﬁhe&b&r ogen content of the

a

crude feed. In certain enbodinments, the crude product

has an sapegmbeidimesife hecore prdugthags total heterogtyyns cgntentof af most
9%9/0/ Gt Rbst 58RIt n%%t/ q %)r raf mb& g% ?ﬂﬁe/ ot héibBathRk @bntent of the

t'rogen  cont ent Pe cru I'n sone
ceumbcfehdrrém t:&rtamomsbochrmﬁm thgemde pridueithap tatd deteyogtpms content of

RUSH50 P r £5 0y Pa
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% at |east 30% at |east 80% or at |east 99% of the
basic nitrogen content of the crude feed. In sone

RO06K0ERRES, the oxygen content of the crudepormsisndos3oo
rmy be at npst 90% at nost 50% at rmst 30% at nost

or at nost 5% of the ox the
AR08 Bloas 0% of 2 TG AR VL e ST e, P s rizpents
HEKIAF RN IENhE GRESHb AW isa0-130% B0-190%2dr 9baae% T O subftr
| east 80% or at Ieast 99% of the oxygen content of

confenteof theerydsdepd. some enbodi ments, the oxygen

cont Ha&n% fotdl htdbged dn&ntdiftﬁe ErafDSroficd Mt b8 @Mmost
10- %%9 23(1)1{60% %(rj 30- 50& o? t he oxygen contentiof

0Pl atmeost 80%essdnost H%.crret mas 3% oferiptal nifrpgea copenfof the crude

BRI, A ol o 1,

a1 Rkt 30%%, adedst a}% afr at lleast eﬁ%toéme teyal nitregen seident f the crude deed.

e, 04 i SoPetee, Bl ponEhe 58 e RO A M os

939, Gt ﬁBﬂBO%DdSn@f S(RG dt et 103/9{@ attmdse §¥%tof B@Masia nittogerseontent

O% or at l.east . 99% t he .t ot al ont.en .
EHheasmydntred: B Pata %ﬁmgﬁﬁ the e P HPRA hisiq pitrguen content
STEDRE: 1R kideast 306Gk Eﬁst(!![)%aﬁt £ leaxyo9ehoftheimsisnitsogen yorsent of
reduced in the 25 crude feed. In some enbodi nent s,

thawrgésdprd-c aci ds and/or netal salts of carboxylic

aci dgn sJHYerMOAGREN, ﬁféldxygdh%%@ﬁdﬂefm pRsHeAsDiRa iost
cont al n| ng or gani c Loxygen conpoun . %r boxylic aC| dsth
29% ahmnsté soaagst 30% o meshl Oy °5ﬁfgpa?ﬁfé/‘= W (AR the

anal SIS o?na%%mtﬂé%ﬂe ma@@gﬁ@é&ﬁ@@ofatle&st

roduct “usi ng generally known
@ﬁ,mteasts's@%patdeases%dx ? eant 9% abheoxysenrcpatea el theprydsifeed. In

58 %gl%&%ﬁguc{iﬁé 5’}/?’803 & é}lrtoﬁ%g %9 ngxlaﬂ 1R 9 Yo 1LR%, 10-

certaln e has an ongo
mt?ﬁfﬂo%p br 30-5006 of e O%ygenaontemsHf the@mede dednfis sonpogbodiments,

G P i 5 AR e Slod i A v,

ot st $0%, 0mbstA0%, atrnosa 6%nisle cofRmiif thetdatboXli¢ astd qompounds in

et T, I SR DRPoR o it B g o B ooy

SR écRiousts ot 1b40.5%, dtYease30%, anlkeast sw% orcit lehst #9% Tl total

- at | east 99% of .t he oxygen,cont.ent the crude feed,
Bedor

qontent ofearhoxylic asidsamppuis dn the $de | east 1% at
| eastyy, 3096 erbodifiaiid, sé8ed orgimﬁéxybaﬁﬁﬁnﬁﬁﬁﬂsﬁﬁaﬁﬁwm in the

of the crude feed, Additionally, cru e glr‘Pgdugt [im)éc‘d
oradecteed. claﬁ@@wmbffdneaﬁh&iﬂb%éwg@ﬂﬂ%n safts,pf parpoxylicacids
a’s’} Besclﬁfnlééﬁ}r RNV RE hétScaboxdhic é@lﬁﬁnﬁé)(%garﬂé oBRsH c&ﬁ);%unds.

or at nbst 40% of the crude fee and
euhmhw aifis sngmo riboRXiciconiEHEATERITE RIEHTTEOTI g%ﬁcmde

c? Hﬁg Be di e}egh&ec? %J&H%ﬂfs@s oA Gruddr r@@w’rlﬂsgké’ g%ﬁerhllfbeknown

oxy i’C contaln"hg organi c oxy conpounds “of
:tpbetmsmpdcanémedt (fdrexaopte, 1mgtjmab'nltssnass meect;muw, Brdjerges
|ncIL{d n its nolecular structures, from
RS uSESshs).
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 grans or from0.09-0.13 grans 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

avodmsmpgieduct . A ratio of atom c hydrogen t o peirfughdds/042309
car bon (H/C) of the crude product may be within

70-130% 20% 0- 100 Q C rati
GGl e Bdbest 0%t 8t gD et T P oo g fent of
tWé e edd) 2a0 e 0fudd Prodbie hag ATAN catieadt A%, at 1&&3&@%1 at Geast 80%,
i ndi cat es t hat 4}5 fke and/or consunption of hydrogen

qr 3t et 9B ed thed be gpde et snal |, and/or that

hydr ngﬁnnohalypﬂﬁ@ﬁme drddGctShdythave a cétent Eh@rmdxyﬁea@mw
i ncl udes conponents with a range of_boi l |85é§o ints

m@#éalt@fm@pﬁdmagl s pfat most %6, 9F BREI0™. ALmeR a8, géltmost 40%
‘g?‘gﬁ“%j é%élfamﬁf SRnPSAINS %rbox%fc dof@ingbrfiMe Siva8Beonounds

to 0.5 grans o rocarbons with a boiling
mdng éOdwfn,rSOblml’/uo ar 2&-1 K% ombe nescarh@yliceentaigng ngalwavxygen

%@1 ggg%g{e or from0.001-0.5 grans of

ons a boi li ng range distribution
bet wie Ebrﬂé)@nlﬁdﬂliﬁltﬁﬂﬂ cida pra@indtGdelddeg,; in its miolegular Grugdtes, from

G500 o of BB T kreR oF s BEH A AF SR bl Tpe
&u&%o&?&na}&g?lgg?tbléﬂg%&ﬂgrsﬁﬁgmpﬁom 0?2(?1 .9 ghitik-of fidm 0.82-
SRS i o pe Gt S Prodis BBt Bydroggato atpmic
BRTH/C) A Blo R BlodIbiaiRy bo Ll P R L0 OO FO% of the
G T e gred e & GORPIC Bmic F St 10-30% of
tﬁé‘tl‘ﬂgé f2ed &ﬁmﬁd@%@ﬁdﬁh@ﬂﬁ'ﬁ{u |aHﬂ6§ao tﬁh%ﬁhﬁﬁorgen in .

crude product, at | east 00 rans of rocar bons

. the piecess iserlatively %%@@%@réhq*hmsws prodgged ﬁ%@tﬂ 160 C at®
-. 0. 10]111%&1(:1??1@/&&1& udeSGihpoe RO Witd Ei‘f[ﬁge of leMﬁ’g’ Ebﬂxrk%me

S with

range dlstrlbutlon bet ween 100

: -m’c@d@mtsctham@e poduciingcludesy psmrem@ﬁﬂ@m iprastuct;. pideast $a@1

%518% lf!)? tﬁoﬂ‘?)y ] %A/ 8*5 %ﬂ{l}% D eﬁrdrgcaggc;]ns %'@l &rr%&&u ld?s%%utlon of at

grans o gram of cr Ugl
D)) éﬁO Beritchi Mas at lbﬁsEO.Gﬁhglems,mrdmal:Q 00?&9'5 Igeames ﬁhydrocarbons

ha conte 0 I
‘5@2%@0 g? c[}%gmﬁlelr gr am ruglgﬁpgg{du'c 101%2 %%a@t 0.001
k8 /od ﬁ&ﬁ&ﬁ)@@‘ﬁ gﬂﬁﬁ@@ﬂhﬁd&ﬁfhﬁm Wwith s boitingeraogeidisteibution between
cr | ate cante 70- 1309
30050 360 R G410 00 pltedne Db Lt L bR s sl
mmerbﬁmdmh dbilishi ahde dlﬂiﬂmtﬁ)ﬁfbémén 800 tChend 400 9Cet 0.101 MPa;
roduct may be, per gr ude uc in..a ap e
e Ghieest 0B et gromis 01 9 Ogoirais o ydsarvos wigh phOLAE snee

c%tﬁﬂi&:on@eﬂvfée&@ﬁd@a{hd%’@@@af@mlswhhe crude product has
a V& content of 70-130% 80- 120% or 90-110% of the

veo de mrmmbsﬂlmms ﬂw %}ée predist inclpdes, per g9 OHFHEsRreduct at
086 s B Bf §Bo1ﬁﬁ%ﬁh§é disEiEfonRIF QMG 108°C at

conten range romo 8 grans,
@1@1@@?@ mﬁi/cgraamat 0000 grurg oﬂhngdrmasbon@rvltb aboiling rangg dighibution

e‘?%;gi gﬂgrude product has a residue
e @0 0 dﬁgg:‘t%% ogg{‘ )

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-90-1 10% 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 grams, 0.0001- 0.5 grans, 0.0005-0.4

WIRBs/06966601- 0. 3 grans, 0.005-0.2 granms, or @cPisihodios2zon

« Q¢ anms.—kn certain enbodi nents, the crude product has a

I\/CR ontent of , 70-130% 80- 12Q% 0-110% 0

o Remiogegs e GHGe Peé‘acqwaeﬂﬁﬂ% et %tg’(@%tso-
1&@% 8r 90P1103poEP st b @hteRDoN tBOErugd fead. THMSHistiMafcotent of the
nost 80% or at nost 50% of the C5 asphaltenes. caontent

cefdeu»rf@uetrwebes eedgran pf gads prpdnch ipa snge Ao 0.400R1-p5 grams,

%%q,@sormg_@nj %sthe crude feed is at |east
10% “a east 60% or at |least 70% of the C5

as phéﬂ castaincenchedingants, e ctmle praduetdias Y61 camiqubof Hel 30842 80-
&rg(]- food glﬁhﬂ/?@fc eEJ” il saﬂngﬂ%ﬁﬁdtg%e crude

content 0 cru e fee n sonme e di me
prahicetes, peg gtaheof@ﬁldaqamdabtt eﬁé‘@ copkentinta rafiget froen 0.000H -RY

el P03 ok 0 t0p ool S PODYE Vbl T ooa ool

pr od i€ somna etﬁhmﬂﬂnentsnths onﬂe pﬂiducmnem tesidug bantdnd of 70-130%, 80-

BRSSO RSB SRR v,

pat g’am\df&ﬁﬂs ptoytuaom&aﬂmoment i atrbﬁgecﬂ‘dﬂde 0p001cI8 frams, 0.0001-
relative to the hi %h Vi SCoSity cogonents i n thle crude

G omrams.£f}0059. 4.qzamp 01 0L 1Ame,0.005:-2, gmechs §-0te). I grams.

aSphﬂ&e@ﬁﬁﬁen%ﬂinﬁﬂis ﬁe%ﬁegfoudehafmdmrm%pmtm 80-
represented by S. A sum of acruepro uct

1&%@ 0eHd% ofshe ntpniolthe erudgfeed yehile ﬂtmclemd@ﬁthas aCs
agiﬁiélt&fés b&RER %P&ttn%tt §n%§t moft H0o8 YR 1S 56% of BERA a§fhalicties

to assess net reduction in high VISCOSIt

%@nﬁmﬁ@moguderfeqdhéﬂ eﬁ@ﬂemt@éuneﬂ& thefCs pnggeontanbefibe crude: .
ff@ﬂ%s atqgas ?PO/Q C?E ag %O%r, i %ea?tgf Jﬁggﬁ/&pﬁﬁlﬂeﬁ& G%Qtt{ Hff tlﬁ crude «; - -
n sone t he i

ments, "aratio cont ent 0
feadudelepheoMGRt contsniGE Haeeqrindel nrmslscmﬂntretﬁéﬂ% of the M(ﬁ& nedent of -

o Qe S i, erdusiiingle, dDpdfRhds Aplient of ficorude -
feesl vettilempsntaidbigta relamvelmableBME;R amtenbmiy Bildfgpseche stablhtwwf the
%,0f, .t h content of the crude feed. In sone
c@%ﬁ&fdﬁ%ﬁﬁgwn@”ﬂrﬁde product has a MCR content in a
rangn ﬂﬁnehmﬂﬁﬂﬂnenfbpﬂﬂ Wtaspaﬂteﬁé’s MvenOf Y/ Mﬁkﬁﬁﬁtent may be

Lo M gty BtEm B eh Pheihgomponents

et Qﬂidmpfudﬁet 160810 ﬂ{é \Qso%mgr cponéhtid theorilde BEdR For
gr ans of Dg\?am of crude &god uct .

e?w@er?éueﬂt@cwé Aged, Cstaﬁélaliwaeo b arke o feediMOR apfant may

sBiited gf@ A TS cnidk bro'éu&t?%%sﬁﬂaﬁéheg céhler b Berude product
00001-0. 001 grarms, 00001-0. 0001 grans of total

M@Rawgltt g be rmmtet bX:$'u dée praymex be Wa’@ét(%'l'f?/ 8} torpgsess the

n@craliition th 1] f@ﬁk‘!ao'ﬁly &%ﬂoﬁ&tévﬁﬁﬁ@cﬂﬂﬁ?&é@ tg g t'fhla ?ert%ea %/)roduct may

transportat| / or ‘treat cata
be iha fange fomil e@i"/@ np QD%hmbm-S(f% pE8.i brsommdibodlmentnmmm ef

n i1t the cr C
MER R SR REER R et b el eoBH P 888 o
1@-2.0p0rd. 3en9al yst s descri bed herein t 0 t he cr ude
pr oditct dur | | 09 o
n certain emboddiments, the crude product has a MCR content that is at most 90 /6,
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-

l'l
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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)
maxizeoseb1essscosity; c) reduced total N/ V/ Fe mmmmmgng
d) reduced content of sulfur, oxygen, nltrogen

[a) t ) resl f
O O e R T B o
apdotliarents, ﬂt)mlOfﬁﬂOB&Sl@‘arﬂQlO.QQﬁ-@\ﬂStgamé, s G.Ol-@dli(@ns of MCR per
contgnt of ﬁEr]gqt,:fals in nmetal salts of organic acids or
FHIRIPHSs thereof. In solve . enmbodinents,

. One [vsoniénbadiraddey, tHe@fude fprddnet igdludie fropf g?téé.ta{than 0 grams, but
relatlve to the crude feed, ectlve

e RO et OGRS oEbs SE0 4P B0 pstrgref ttal eatalystper
giME Bf criide SOARET TRUEI AN b Ahdst BRARARIngHAL crﬁ&e_?ﬁ@lhﬁ:t diring

may be desirable to only selectively reduce TAN in a
ﬁzesn?rta@@ gogéog traptmenfe (The P@%‘B’% ingpi inhibih perrapicnh iwhiitfctioneand/or
(ARG bl Bt QRS B Snlak Dol Mlthels dSbU herein may be

In“thrs manner ydrogen
cgpligured toadd pieg orgmre sdalysigydasenjbed deteioindharede produchduringN
#Mﬁ{l on, and not on reduction of other conponents.

hus, the TAN of the crude feed can be reduced, while
usi nghé emde prpducy gmulnceds&cm:mnmm gisteau ) Hay properties different

t@l so b nggglaed t ge ot her coggég%/gsttag%é%ilwtﬁ%?: 2)

rbchmaaTAN ob) réddded biséosity ) keiducedactl NIV /Fe leaditentsd) reduced content

table to neet treatnent, an S tation
R SRR st bifoboi e ropeOR Ao SLRYEY Noe AR D reduced
Gfakpraitai bohtédteg?&ﬁﬁcéMCRfﬁéﬁﬁntT%mﬁéw WPI ghaSfly; i) a reduced

_reducmg fur talysts used [n one or re ,
- CONEUAL R ﬁﬂg%og{)awaﬂ 984 CORBITARES GhRISaS: In e

20

25

30

eRibolfin¥Bis 2dn o@H‘iMeoﬁ PR tHERNRIE PRIGALS reilive tSHe BRIEE feed, may

The netals may be in eI emental 30 formor in the form
hemelgetive While piberpspnerties prnot ghagpgdasnurlisendomet -

SUSHARR Qﬁ Flop E)Eaﬁ’ﬂ:‘l’é? fndyHeAediftBleG0 BE]@%EIB&QeEr%&c@?A@I ina

precursor, t hen "becone active as catalyst in

cmdé f@én’flti'@tlﬁ alﬂg sigpificaptiy,ehanginghe @momé\f othgr eampoasils der a

D

cgme@ma@adebs Econgentratdd? pp ﬂ‘ANmsluc@nmrmsl nploan feductiomoiothéral

GEPIHE) el PaTpLR o6 B e EFLR AR R efibpouen.

simee leseaf sach lqrdmgen izeatbotbeing iused to edduceothEdSBmpbidsin the crude

I T TV TN T P e
a%??];g tW&&Qgg%Mﬂ&déo@N&%R&tm bp&ifidhiga | fhen @Ng ll\:laﬂgg feed may
beppReitipiRptfrea @?@ w%%% WiBoRss 1 %ﬁ%cwel : RN5650;

RVA 3@atalyble Q?éa in 6806} mo#b ddbodBdris o4he ﬁwem's”ma;ﬁ%ﬁ»de one or
Z753; and Z763, which are available from CRI

mope biill Betadsrar/or prrcor masp metalsien apuRpest. The mestals may baingdgreental
PR fﬁ%gésr@e e%aéoﬂlgxﬂdcg RS ethiO THE %5% Eléé@ﬁ‘ﬁég h‘%%mprmy be

the crud one or nDre unns
inteduaded ingn the conlppingtzondGe aprersrssz, 20d theh hbdom)e actied asaeptalyst in
ﬂ%%nﬁ[‘tﬁag 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 osm um
iridium platinum or mxtures thereof. The catal yst

W 2009068666 P gram of catalyst, a total Col uppgmBa06Hos230e
netal (s) content of at |east 0.0001 grans, at |east

0. 001 gra at | eas .ans. of

35 SOGTORAE e 6 dowsivel beTgp A S151 HBSRIHONED Tpps
@31@16@44331491 amz; ¢3u415:4w KOR4BEH3d] OB1%; €524; U53¢;a0M1 06 DN120;
i nc nt(s in addition to. the

. o WH&QNI?P@PM?@Q)DN% ZLL8; NGB PN 109; DRI A

Ibﬁ dﬁdBIilﬁﬁ‘Rﬁ REQOSSRCADERNA 2 IRIE00 N 420) RKA4E, mml RN6S0;
5 element’ content, per Z%@am of cat aI

mﬁ@@ RN&#H00RDGOTD RMH30; RIS 3381 08T Q?r Zﬁg, Z723;

eﬁ‘ﬁgg%’%nen ’s %I%gtgg 1aglte [ %ud@%ﬁgﬂiﬁh% et a J:E's)

UBaAkat al yst may 20 have, per gramof catalyst, a

3 i Al 5 g et

@Rt Mord (Bblﬁmhsafl-ge nfetadﬂbd}i fpfiit. Glcﬂulgnsamo nBtalif)lin€lud, but are

005- 08
S ek B yanadiing bR, oyt duasteply eyt 48 RSy,
1AErAGE, ﬁ)n, g&ﬁammt clel, {fﬁ&&hﬁ@) ;I)allﬁc:un@[ m;:mmﬁ], nggladnyﬁiilmﬂ , platinum,
sSone e odl nent s, e Cca S I NC unmn
QRS thereof. Theyeatalysh may ‘f%acr@%ﬂﬂca@%%%%%wws 10

xhaal%s@rasm.eﬂi‘etﬂs’dw@m aeoﬂ% §3§£ 1@@/3001 Eﬁhid,d&kaa 0.01 grams or in a

conbi nati on of one or_nore

raagedram P OO Qzémm gog%aﬁ@r%p@%e lw op{. A48 grams. In
Jofte! e&b?&m%%caﬁalymcme; @ol%quleﬁleﬂﬁﬁ)% aaaawodqs the Cumps -

range romoO . mol ar rati o of
- i:b‘l)mnhl(@ Faamples of Coltmp etpmmts mstvép phesphoyus. | Theatalyay
ﬁaﬁ’ °3asltjc INe g%éelgmiﬁl ’&1%3} g’iagprr%f%t t?u n additi ggoz?dg?-m

: grhms 0900i-0.86 gmnsofﬂ 0@95&1&3 ﬁamepaﬂ-@)@ql-w)@hgl’me or *nore
t al
orbodh SRRl 2 8ROk Honfdet Coture bt MLARD, The paalyst may
lmd, ;ﬁﬂgmnm)f tatabystt ato(:ﬂ polunm Gmbml(s)rcamtﬂnt offit ledse0.000 1ograms, at
the togal. | in th
gt 10D ety i e R i o, ST bbb 0009
Eriihs, BL00S5 B0 o SR 05)1-([0/@&5423 alh)sscxgnla Blﬁbd)d;ﬂetﬁf,ﬂs}: dARlyst 1élcludes
0 PCT 04 u me an
%w #ﬁgégggsmse? Foh 0 et Gt xR PhioHeo | uim
ekbodBhehks, the cathys: ihéthdds CGﬁhﬂﬂ"'IS derfi®it(@) inlaBditietoqhd Qbhimh 6

may be in a range from1-10, or from2-5. In sone
BeBlYi nents, Col unms 5-10 netal (s) are incor por at ed

N, Qh SIBPOSb AR the c@t%ﬁﬁ&ﬁ&esta‘%ofngfrﬁhﬁmm ¥ iletal(s)

In certaln enbodi ment s | ums 10 netal (s) in

qummmrﬁ@ocmﬁm&oeﬁemﬁ 18y & m?lébﬁab@bﬁ’fa@@émn 6

O, 0 roghish
bl RS GEe BSSRUTRAT L LI e o
@bleme Oinfedal taCealumss 310 metd may he inveragge frorh OtthD, ¢tefadrysl. In

| nClﬁgﬁ){)@l&en@s %gﬁga %&? ! cfe %gglt al (%@eougﬂ%}"i‘n deltlon tathe 1o

¢onfbirtib 6 f/Csliint 6Snet4)@) with oseasrnire hﬁmﬁomﬂbhhmﬁand/or 7 10.
ﬁ@% NS Qﬁécgént%&)l{ébclg?a@ %El?ldesq?orh?m?rfl b m@?&ﬁé)aa%td%’oy dj metal(s).

A molar ratio of the total Column 10 metal to the total Column 6 metal in the catalyst may

be in a range from 1-10, or from 2-5. In certain embodiments, the catalyst includes
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Nos. Ifi cétleth &36bdiments, the support includes gamma alumina, theta alumina, delta

alumina, alpha alumina, or combinations thereof. The amount of gamma alumina, delta
alumina, alpha alumina, or combinations therof, per gram of catalyst support, may be ina
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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to Gabrielov et al.; 6,290,841 to Gabrielov et al.;
and 5,744,025 to Boon et al., and U. S. 10 Patent
Application Publication No. 20030111391 to Bhan. In
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e r 1
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(IBIhﬁﬂns 841 D aletal(s) is (are) substannally homogencously dispersed in the support.
In some embodiments, the catalyst is heat treated at temperatures from 150-750 °C,

from 200-740 °C, or from 400-730 °C after combining the support with the metal.
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&@ple, wabddded Mahodu@part), leading to less metal on the surface than would
otherwise occur in the unembedded metal catalyst. In some embodiments, having less -

meta) on the surface of the catalyst extends the life and/or catalytic activity of the catalyst

by allowing at least a portion of the metal to move to the surface of the catalyst during use.
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of elenmental netal in the netal oxide may be
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netal peak in an x-ray diffraction spectrum of the
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Such median pore diameters are typically at most 1000 A.
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content of netals in nmetal salts of organic acids. A
relatively high TAN (for exanple, TAN of at | east

0.3) nmay render the crude feed unacceptable for
transportation and/or 10 refining. A disadvantaged

YO Si164¢ a rel ati vel y high C5 asphal t enes ROTIES2604/042309
may .exhibit |ess stability during processing relative

dffteGhbiflor it HlEetactoty bndafl oftrlgl B tho bir COMERROREA0 83 o
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changing by a small anmount the APl gravity, distillate
content, VGO content, and residue contents relative

to the crude feed, nay all ow the crude product to be
used by a variety of 10 treatnent facilities. The

W0 pseels@l yst, in sone enbodi nents, may redurCTAZR004/042309

“least a portion of the MCR content of the crude feed,
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Whduhedt fidigied @l um na support. The fourth catal yst has
a pore size distribution with a nedi an pore di aneter
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the crude f
of the following;: the ﬁrst catalyst, the second catalyst, the third catalyst, the fifth catalyst,
the sixth catalyst, the seventh catalyst, commercial catalysts described herein, or

combinations thereof.
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In certain enbodinents, a fifth type of catal yst

("fifth catalyst) includes Colum 6 10 netal (s) in

conbi nation with a theta alum na support. The fifth
catal yst has a pore size distribution with a nmedian

YR o5PEaast er of at | east 180 A, at | east 22@chkusados/ 042309
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feddorith the fovirth zatalyst aj a dempsfatge fporange from $66rE00 °C, 320-380 °C, or

SR Gt rod B e P B el bR Ry A e

noat 20%,34 modf 896 at mbstS0%, mcdt md:eslo% of the frANewf‘mwctrmﬁesd

By senecion S5 g rosoBo | YRt 1o o or 5-25

Nm’vxﬂ? ('EHe chele pBédot ;ﬁﬁy m& altotatNWme 56t R EHsIPO%, Sat most
| unm 6 net al (os | ybdenum and/ or. _t ung st en.

80% atmwt E&%; atmost3fiodt FP@FFtlQ%’ et least} apditotal aﬁlé‘&/ge gontent of

thd Qudelfisle feed may be relatively 20 |ow (for exanple,
fromOOllOO N8/ B8, 1-80 NnB/nB, 5-50 NnB/n8, or
10- 3 eenginembodimeats, & fisth e abcatalyat (fifthaialyst) ngludps Golumn 6

i) o RORRI Vi s oA el m‘*‘aéﬁﬁ‘?%%ﬁ%%ﬁ‘e‘m

gewlth padiantppret disndenod et ledse 880 Aj at lenst a0 A, at least 230 A, at

%%6 %3%}&’%@5’#@%@ e cruggﬁgre%égmgi %{gucedi[gmms’

af leaatrﬂdcgnaxm; br atfmdsh@.999 grems ﬁﬁmetammhna e gfmf cbfrsupm'allysdme

<BBoRRpls 11 wbeor DuvtnsfPte bR o Rbpl RS O @ deiPhay
alimitidyger gfanda" qafmdu CThercaplyBtinelndes, ihaoge eﬁb@mmemﬂh $0s,0.1
an e

0. 03- 5, 02-0. 03. ts
AR ColBin G eteley B oEer Ry Aot S DO Y froms aegolumn 6
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b

Qrd¥nEsR¥E 3 pore size distribution with a

medi ﬁfbeﬁ@ih%nﬁbmh@rm@ﬁycﬁ&gén%ﬁke B Phetrudk Feed 1R De reIatlver
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vihen {He2Ride 22 zsAEorﬁ% (?lél tt‘megﬁ)ﬂh é'talggt atd tePP&htur a % B&m
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3¢0-4v°C, dron %3706%0{:;&%30-&60 1 alS@t hydroggy uptake by ihfmmde

RS AR o 10 RPHIR PRy S

921@@n1de @ﬁ@@& pr@hbeﬂjﬁrom nergact af the taide fefed Guthuenfifth catalyst

R e R R e
ofihk urde Eecte TAN ofheraradeGooduchmey beitaahge)frone0.0 H0AN.03-0.05,
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h
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ADY 1ELE2 T A GR 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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feed may be in a range from-10 NnB/n8 to 20 N8/ nB,

-7 NnB/n8 to 10 N8/ nB, or -5 10 NnB/nB to 5 NnB/ nB.
Negative net hydrogen uptake is one indication that
hydrogen is being generated in situ. The crude
pr@aweselptéoduced from contact of the crude f @EA/ARON042309
the sixth catalyst may have a TAN of at nost 90% at

eﬁﬁ;ﬁ&iﬁ:é%go? ﬂﬁ% gpgéhdtgﬂ %fmé'%g(sm Coliki® nRtal@S of £ ‘ﬂﬁ{st d.¥%Rbns

TAN of the crude product
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in alberiapcabe a@nwvgpé‘g/tyesﬁ ?aéﬂly%ée‘@ggu@ﬁﬁ ’b# a total
BARRT CYlukdFY ﬁ&tﬁl@'ﬂﬁ §re§1gé frbi®. 000%%6%%9& of@ﬂunﬁi(@ma{aﬁs) per
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Teoftheeruds fsedi can be reduced before at |east a

port iR, Qﬁﬁ?&gﬁr}%tpgfttﬁ%s%?ecton@ thikd, ﬁ&f&éﬁﬁ? Ush, WROUCEL

Ar r angene of se Ion’o sts may, In
cstolysts enalp alid bemade, andmn msndeas 1s| ofh@mseﬂeambetﬂmeam ysts

d/ qp th de, f | .
it S7igCeRG o Bl of Bl i oat o S (cp{1pg biadig OHions
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i R0 ot e R wi A Eroratics BEF ot AR o
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the contacting zone. nbi nati ons of sel ect

t the srudls feed ad, thits) koinere acreptablp fordrapgportatipgy ang/ Opmﬁmr@n of

the Arrangement of two or more catalysts in a selected sequence may control the
sequence of property improvements for the crude feed. For example, TAN, API gravity, at
least a portion of the Cs asphaltenes, at least a portion of the iron, at least a portion of the
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Ni /V/Fe, at |least a portion of the C5 asphaltenes, at

| east a portion of the netals in nmetal 10 salts of
organic acids, at least a portion of the conponents

that contribute to TAN, at |east a portion of the
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iSilob Bl ol e et PRE i B o8B PR ooy

Bz opéited awmeﬁtuelﬁehlmﬁeﬁwf canhise Removal cfdtieed a qmmgﬁ bf the

SVE G e felest mor Gathiee RIS MEEasa WAL St more

daBtE9AsiMbRa ARE the fikf catdl@bi nati ons t hereof, reI at | ve
to the respective propertles of the crude feed

mai ntThe seoard eardysskasdior the third eatmystE)lrmay bmﬂwafdadownstream of
e RAVGhal . Xf?LH'gﬁr ChiEeed G tRY ﬂ'ﬁ&sﬁécpﬁtal BR8uct %ﬁﬁtﬁfk(imth the rs}econd

catal yst” na posi tion In series, either wt
wtabisis) aodpeﬂ[h;rg patblesth@ map Sirthepreduce TAN, reduce the content of Ni/V/Fe,
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10 of the third catalyst, or vice versa. The ability
to deliver hydrogen to specified contacting zones
tends to mnimze hydrogen usage during contacting.
Conbi nations of catalysts that facility generation of
Hy@2¥EeHseur i ng contacting, and catal ysts thaRCTf2e04842309
arelatively | ow anount of hydrogen during

SARLAGI OB G55 LR 8095 SRS BACRIORBIER mow
Sﬁﬂmbﬁegmmd&ds‘ eed For exanple, the fourth catalyst
may bI% P ?mb&‘MS&E‘Q' to?ﬁ} ?fh;dgf e%l tfné gec catalyst(s) and/or
cat al'ys s second ca cata { 3’
thie ikl catalyast(y)ahdysyroducs amtdde fa&ﬂfécbtgrlsmciu):t mahe dlat w\aecdmed

F R et Rl PR K e STl D cgPefiff e n

setatialt 6b6toinic Sdspe fedtoedmBphalienes asiémy a refhiced viscosity, or

malntalnlngc fee/total roduct st abi |
htheSh e e by S oPrids Sl e Bl ¢ o

ﬁ&hﬁtaﬁmgatha %mh%ﬁ&e&u&%mtﬂ\ﬂoh@ct Rk tafetiufihg BrocéiSing. The
crude feed/total _product stabili M ni nal net
mendo@talvsum&k@mqoa%mé@%%w&wﬁg dsecopdiontalypitheing upstream

Qf‘tﬁéfhud%ﬁlytgtgggﬁggvaggm gravity, or conbinations

t her eof of e crude feed to be maintained wthin 20%
of t hBnerabiisetotdeliver bydnoeen to specifiedichetactinggondsdends tagminimize

fé){}ﬁor%n"“ g{dﬁ#g toﬁ% ancd or oﬁi%ftc\%&] {gﬁﬁwgﬂ{aﬁﬁnd

kydnefen d@fing epathctings dmd:taltzﬂ)ysta thatreptaké g ciatiyely lowtaakuntipf hydrogen

h d f eed
L A s
the sanhe phopérnestnﬂtheamuctcffedch é*‘oc exadmle thecfoyrttaenthlyst meylbe estd in

- CANBORN Bl SR S S b

20

25

30

mgﬁa&hﬂatyed(g, aslmlr beve;ﬁtn Gathlssted tcmmﬁ@semctea pidpertié®ofad cpdecfeed,

bl S PGSR AT praerin o e R AiSEY BRI andor Vil

M08 crhde E&d]ﬁfal pRALA elabiligy. ZKHaSdeR Bﬁﬂlﬁfmﬁibleﬂw catalysts may
sel ective reductigon of properties qof the crrB% d‘?
barselesied tomuwaizr sy drogen wripevihils paintpiging the o

Shct sARBE. WRRInAE AP hydHSUNSHEIRANMbwE fesfdfé ¥Edht, VGO content,
dil ti onaﬁ’ cat al yst (s?ﬂgescn bed vr\{erel n. Wd:’ogenccr,rltla;n

. @igtillpte cantent AST GBYIEG 6T FUTIiAPOYthersaDafibe cryda fepd focy maintained

QHhihRBo ‘ﬂ;&@%&%}ﬂ:h %ﬁoﬁghgs 6f t!!{Q' Sruﬁ@ fegd Witif tﬁJ’FAﬁ%&JBPthe

cat al yst elivered to the
visresitye of thgcradmproduchistat s 9@%foeoftthﬁeTéH dind/poihg viscosity of the crude
Q&al yst(s). The delivery of the hydrogen may be ‘
counter to the flow of the crude feed. In sone
enrbodRetaction, in hétdydieken gtake bfy theheudeyfeedgsnprodnce aerude product

to t f..th 5 feed... F
30108 P E5 g et ol e JE P 0e poioE SR of v
fetdzan Bredubeddr AN edlativa Yo thb & A@\Bﬁf&h@tlhﬁ&: fded. | t’ﬂ@taﬁﬁmb A Ciofithe
i n one contactln zone exa contacting zon
e preducimey alspply shanes Dy ei?é‘éf Y%ﬁﬁ@"%f ?S\Fé’F‘@g’ é&"
asdictiongh@ideaedd ng zone (for exanple, contacting

zone 114 in FIG 2B) in a direction that _is counter to
f | ow [Bydreges gencpatien ingngcifip ﬁontar.tmg zones may allow selective addition of

hydrogen to other contacting zones and/or allow selective reduction of properties of the
crude feed. In some embodiments, fourth catalyst(s) may be positioned upstream,
downstream, or between additionat catalyst(s) described herein. Hydrogen may be
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10 sone enbodi nents, the hydrogen flow may be

concurrent wwth the flow of the crude feed.

Al ternatively, in a stacked configuration (see, for
exanple, FIG 313), hydrogen may be generated during
c‘%ﬂﬂ'&’éﬁlﬁ@ in one contacting zone (for exanplEIT/US2004/042309
contacting zone 102 in FIG 3B). A hydrogen source

égﬁéfa@& glg'ﬁ'lg %ﬁ{a JF ik Jrﬁc[esfgeda\gi% {ho %‘.ﬁ{h cgpapysﬁ.ﬁé id hy gen

at 1s counter

maafén d@hwstbmahqﬁoatacmmongs thgtdncdmthe indditioma) c‘afalyst(m)d Uiht

act | n zone, 4 313 to a
cbilfery hPRE RN BEH 3D ey oF e B O B,
eibpdiaenipthe éﬂivefpoﬂtﬁtdiydfdg@may be thiutEntde thb Bod dfti@rcrude

fe anpl e, adding hydrogen through conduit 106" to
htacting zone 116 in FIG 313). In sone enbodi nents,

t he Forexaiplepingl yekeddblfifiation (Eéeh fik %kﬂh%’lé {FI6! EB)/ERRodcl may
series,. .ejther wwth the fourt cat al ys

bg gereraied duping cpratacting im OREROBIAGHNE Zoge (fo @r@mphef o ?acmzogg 102
S PID OB e HY‘ﬂ’Bgén el VerbPlodh alititial Dordbufl el R hample,

cat aJ yst ( uce TAN, reduce ont en
CRHERLBE 2p en Ceaﬁamdlmcumthahswmm ﬂbwsﬁﬂtsmdﬁ feed. In

sOth&8RbsAENE She leI‘Jée}P] o o be %%&g@nt%ﬂmﬁ? PS&%@ Pﬁ%r&dg Reed.

crude feed. Low net n upta OW 0
Alterptively, dm a eiicked gonfiguthtiop (m,tfox cmeele 13B),dydrmgetniybe

cr uééd @g@g%ﬁaﬁﬁg%b%eocﬁe&% Zgﬁﬁgﬁﬁe&p rt| e O@Oﬁlpq&m

Fi@\2M)t A hydtogky stuscermay Healeliseved dor firstridiliniahal @ﬁntacti’n'b @oneina

SRESERIR: ETpI3D 3 R0 TR G il i B B ropes

comhit]1 06 o cqwrcugg ameaﬂ4 QEFI@. $BJ, and 1o aaseécﬁﬂgﬂdihbmontachn

O Q001: 0. 06 ans The str m s h cat al )
é%"“gn éﬁ“"%&‘i‘i"%ﬁf’%&ﬁ ﬁﬁﬁ%&%ﬁ%ﬁ 9{@@1’% gdding

hgdragenabxodgymﬂmem' osaatihgGahel i FIGhR). i s equal to ..

or | er t the al _content of 30 Colunmn 6

et aﬁl(sg @Hﬁ*%@@ﬁ@ﬁ d thersyy eatalysh pregised in sepies, '

eftheP %t E@’Eﬁuﬂf ca@ﬂ}dﬂﬂ BénSupsieid bf the s ca@Hiy%'Enoi’(ucQ el Vol

I n sone enbodi ments, the position of upstream

cerghigation of thedeyriqatalyistiwith an @r@mﬁk@hﬂﬂﬁsﬁé\m taducg {TAN; seduce
NWYFGQ%nfeﬁt\,’ ﬁﬁcﬁ@r‘}edu-gg & c&ﬁéﬂt ok ﬁﬁe’{aﬁ il ﬁl%ta?Fal{s oF 31‘%5&19 Lfds, with low

anount of catal ytic active neta

n@tm&@ pideydrogen byithis cowe deyls Lowapt hydrdgenuptakeemay allow other
b
PRRGRR dr thertle drifuct ot entl/ Bl ) SR Rty SAVSR o dome
preoTiesSHRoradtfead t he sarre properties of the crude
fee a, ek el | I. change i.n .
et areat s RRe o kR e SRyt S BB dnpomgion
Thowvenh Qatf:jlystumﬂhlp_ Btﬁdanﬂhﬁnt ﬂh@b@ﬁﬂt}wn@vﬁd tnﬂﬁéateﬁ’fst fnhjéh?]ve a total
crude, fee st ream.and downstrea
ol i el G 05 oF PRIt e e SRR OG0 Ob erae
ThY doinstidad se9eHth callystily hdWa tofl céfd: oDPOSumals n'i’eté]i@t per
10%. .or at | east I%of the TAN of the crude feed

eran, f daymarmrariesth cplalysty tet is saual F%Ofd?r%réhﬁfﬂéb@jtﬂﬁaflyowt of
ChIERR STRAIEY biind BElieRH sunBeBLEL o'l i\ 4RS! bOATAR

downst ream sevent h catal ysts (for exanple cont act o
metpls) priRTamfof exfalitftt Fn swmeestmiogisnentsothe positioneaf thempst@hn seventh

. to the
ool etk A SBED SR e HhAUING 1 e’
refatively) smaliirénns of cathdiiticiactiesl metaltin thesbwhsireamoevanéh datudyst may
a]féWﬁer Bfo%gxlﬂféé of the crude product to be only changed by small amounts relative to
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10 with changed properties relative to the initial

crude product). The ability to reduce TAN

increnentally may assist in maintaining the stability

of the crude feed/total product mxture during
PYQ2Ws8e168. | n sone enbodi ments, catal yst selreTiusom4/ 042300
and/ or order of catalysts in conbination wth

tﬁ@gﬂﬂefﬂr Iﬁﬂleg Qf‘\gi? Chidd geeg gﬂ? E)Ea.'rrﬁﬁks a gl&%gﬁi%cﬁ% in heteroatom

tenperature and/or cru eed fIow

canisnts AP] grayisy trsidug conteit ol copfentker conbirlationsithrieof}.eed,

mai ntai nj rygﬁ %eg{ I xture stabiljt
duri %n%lftgbg gge3| ng,f.gan %ﬁé%ﬁ@%‘g&%‘{rﬂ% arr%sevem% cataiys% may
medipea tiudsprodidt tahbascr Tisdé ofat mahst90%.adt atosh89%, at inbe 50%, at

ti i f .t.h d d. St ilit f
iR 00, qraEe Rl 20 T AR og o Sroah H6rf, i P iplsy (e FAN
dﬁ}zl‘le\g?{degﬁﬂ mﬁﬁcd trélﬁ&ﬁﬂ@t_ t l'lbmgf] bﬁtﬁﬁntd&ﬁm'tﬁ fhéd@s’ﬂ‘eam af;ld
ee ot a ro (o Xt ure. ase eparatli on nma e
o mamsgverthsaalypis (1 SxAge. cRUaT G Moy oot A vdest to
fhiaesh Rl @hdasrodiet AR G%Fed' PRopdifiesTElHER th aRtridaiedd, andhthen

product m xture fl occul ati on of asphaltenes fromthe
cepiagiof thedritial srugde pprdyel wwith m addigional cgagﬁtg produeeghe emde product

v OER iga ErtiedteldiTe 6 e RidaP Bl Sodbctp rﬁ@‘éﬁﬁhﬂo’%&ﬁ"gg?m

,or co ions thereof. At certain thnes during
tpcarraentaliy mepyresist de maintpining the stabilitit af g arhdecfieesdiotal product
R ePduri I duct in the crude feed/total product

m xt que y %sgl{él\l ge. As the 25 concentration of the

t ot aln pmecobedimentsheatadystiskdeclieraidartoader pf cathiyts imicambinetion

SO UG g S84 0 el el s e fow
raeymoesittin ofdutihg hydrogen uptakeibie the icrude feed ahiadfi@ining crude

LSRR B S B SRR e P bmoropeies -

ofithe cadk phidactirélativeao diclitipedtive gropbrties HEhDOYINRENOSEbility of the |

r,ocessi ng. roperties of the crude feed chang
G%Ps fe"éfi‘ﬁ%@,ﬁg‘r’%ﬁ, -waw%éﬁ%%@wﬁ%@m%%? S@wa%&)maﬁw ‘
A8 RiedadtAl PRSIt 18ixaR¢é.) Phabd Rp&RHGORS Bescaliity by SR etathple,

becone | ess soluble in the crude feed/taotal product

insplupiiifof thec eq #d{ox ride progfpgt in thg gmde fesd/itptalpodugmixture,
floufiitioR bOAPRAlte AR dnPhE P fRIAIASrAREY iRixnlE G itation of

i nsoluble 1n"one another. Solubility changés nay al so

corapQneEnts fram; the-crude, feed/tosal grodust snixtyres e combinations thereef ni ng
t | on: of
Vi B perR RS e FOUTRAL B0 ul U RBRA e LAGPHAN
aptigrspabred st RUR wedobad/omb pOGuct cuxtuemayxthaege. ¢fs the ude
/ L.Difatl f
coreEtraiof @t fha BEAEUH e lfle Mo REEHSIRM B LA Bhanges e to
fopfnatidneofdlzet aidestreduchdolisbilityrod tHeycompweenesfdf e cemiz\eadfantioe
duced. F | t ed
BRSNS of BE Yo peodiER A Biienidh Fee s sl BB B 0 chomy
Fbxeexamplte_sthacmgé fsue@mﬁ oexRaifl c@fipthenty E}ﬁdm-g tsolw%lé 1} ﬁfe Sﬂtuﬁeﬂzed at
oper.ti1 es. ri rogessi.ng, e -val ye o e
t‘@ﬁ)ﬁﬁ&“‘?%%ﬁvf?ﬁ@%wg- Fﬁgﬂgﬁ 'i#ﬁr%@ﬂﬁ%ﬁdﬁéangﬁéﬁr EEEEe Z4d:
MR G5 gdhlkdnky, POfaliel6r doRBfifisns tRrddEe ﬂa‘e%%ﬁmge%/ﬂy tedd4ge

feed/total product mxture may be assessed.
beeowie degp pajubleingbe emdesfeedintal produgt mixture. In spmeiastances the crude

fb@add thé Jlto%ﬁ gwda&ir@@ f?xtn% ﬁ@q@_aéveg BRES: et a@a}@é iﬁjtgkefaﬁ&ﬂer.

general Iy Occurs. "I T 1 alue is rnitra
Selability charges may alsedsulPinibe erede faed/totad prodant niisturedbmting stoyor

mﬁfe%és.dﬁﬂnggmf&r%%lﬁs@g ﬂu&&k%rhogmlgﬁon of asphaltenes, change in
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10 indicates that the crude feed is relatively stabile
during contacting. Crude feed/total product m xture
stability, as assessed by P-value, may be controll ed

by controlling contacting conditions, by selection of
4P 2005/841866 by sel ective ordering of catal yst SPCTAIS2004/042309
conbi nations thereof. Such controlling of contacting

E&@Ql&ah&?é%d&%}é 4Gl el Eﬁdl&q)reééﬁ"éi(on Bﬁéﬂﬂfﬂbﬁ&ﬂé fends to

pr essur e ogen uptake, crude fe
tedndsi thealife of enet dranaze b the Bathlysts ohddiderstii th@ﬁfﬁs&ency of the process

&9‘%91%? bl RSB ﬁlﬂ)ﬁfeb{eﬁgateadr eﬁ&%{é&ﬁh& %déﬂg&tom%}%ﬁ? mixture

enes” and, er as nes are renove
may h¢ adcpisany té hrediderd omiu:tp@miucbhth déseed propatiéeed.

Reducti on of the cont ent n.upt ake

ol i anise i, BB et e e A BY SIS B RS e
ﬁm@ﬁltbﬁi'édaﬁﬂthb‘f stﬁbimyh phmg fc&é%giru«ﬂm&fd, Gﬂdlgnecmdefﬁed/total product
stability of t ru eed/tota r odu Xt ur
EH@'FBPW £ assgise érpaﬁaﬁml’e-w}m Fl‘és ;ét‘g&

ﬁ&ﬁhﬁﬁ&n o aspHARERS Fofthé SSTad gﬁnerﬁsl@cé?h‘ﬁ rIQﬂﬁ'P—WB thitially

in combination with the catal ysts described herein

ghleastakd.tand such Poalednereasessordpretptively glabls duripg cantackng, them this
&%L@Qﬁlaﬂﬁe Erh&‘e feEc{ ié‘iiaatﬁxﬁeﬁﬂstﬁﬂle )ﬁuﬁﬁ?&ﬁ%@uﬁ@’ Crude feed/total

relatively snmall anpunt. "I n sone enbodi nents,

profuch ouxtang s@bﬂmf 8$ aessed by Ryalug, ey b contesiiled hy controlling

TP EEIHE e, b R Boflbr g B AR LB Yoo

ainmbinationsthersafl Soch eamtrolimg g€ contrctingichnditioasimpy tqsbide cergrolling

sl P Bisie. BfarblsP Bl ftrdBoat Y i theror

' f | r stineamné anbodilgems) entadting tm;armlrbs aretorarofledseh shat &5

t con t.e eraturel et er at,ur in the
bR b SobBITRRS Sathoved oIS et g WSIAGR holt of
(hfa efude feampkeiuc&m Me)mmhmlxgm hyctrdgehemee aididrehigher-

fourth tenperature, etera are the tenperatures
- fomiactng teops &zmgeﬁ? EP%“O&@W?B%%F% P‘ﬁﬂé?eg%?

étblﬁlstg of BB tARE fREAAWRodult thixtit ardPitFE b 08 of BISREsfAhd datalysts.
e in a,range from 100-420 C and a _second

E@ﬂo&eﬁ GoRtgcingiprapatreand-Rydragen uptake insnmbinatign Wil the catalysts
M@ héreind oW the Cs AphifleneStd l:@ reducEEWRI tht RATR Edifent of the

first contacti n% tenperature. In some enbodi nents, the
M

aefl ondhehapgasiby g relativedy %@@rﬂ@quét gr eater than the
fir St SO &f ddﬂﬂenttsem E&}dé I%Ircflfe t&t temperatures

contacting tenper atures y
aophat mens eentacsing apnes iy de drifegant. pOp@mrmg at éz&‘emt temperatures

P 4
SR TRl RERRA BE Ml ok ¥ 8l pp e
a'u@rfem‘tetal prothan m1xtuﬂua The bradafeed adters b ﬁfst\ksbzaar[hhg lzoﬁ'nt the start
h d 3 .
3B AL B 8o 5 e gt o
@ihbidoRtadthgGertiperstareh (fof Mplefﬁﬁbmﬁi(taﬁﬁpbﬁtur@ ﬂﬁﬂdrtéﬁlperamre fourth
i nclude a first catalyst/(

C ont acti ng z S ai{
SaiEenet csfetagﬁrsn%ewra% iy cQtACHRRZREHAAT H%fl ﬁ% er the
mvwhﬁsﬁdg%n@t& @ifst eahﬂmg tehgieraﬂﬁ@ﬁaay B@ﬂl d‘kﬁf@ fPom 1(1'61&320 °C

first contacting tenperature may 350 C and

@é@@h@né eentResing ignpeapemay be na rﬁ@gﬁ tb@ isb1a8 °Q;éﬁn93c€, or 40-
Ct r#lﬁer@ﬁtl{gﬁ tﬂe[eﬁﬂt éoﬁta(:gxfg §r§itufeo th §&£+ élﬂb&ﬁﬂ@nt%\”&fe@econd

I rst catalyst ourth cat al yst at
cmughtmg tpmmnmnugreatmthm the Grst contawting eimphratune  Idavieg different

higa ety B ECP AN QB khMef 335 Ela pEHE broduc
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10 in the crude feed relative to the TAN and/or C5
asphal tenes reduction in the sane crude feed when the
first and second contacting tenperatures are within 10
C. EXAMPLES Non-limting exanples of support
prei9ayesies6n, catal yst preparations, and syst PEE/USIBH/042309
with selected arrangenent of catalysts and controlled

A6 AR g.?tg’ bi the {Ea &S F@iﬁt@@é Eﬁ 1 thp&b@é"fee@ﬁ%kﬁer]extent

repar ati on upport was
tbmﬂbamedlmvf TitNl andigr Csas@hgbeawdumoat 15 pi avhecitietfsstiand second

|
cPReRngh o le? S HCSR e lhin o CofBltn bl ', o o
of glFaté&xainple, b first catacting mne&ﬁaynndudeesﬁrsﬂ'dm@l@f{s) and/or a fourth
t | | ed t d t L .
RS 58 TP e 55 168 ity e
'Kh’éﬁﬁ'&t%@ﬁkacﬁing@ékﬁpmme 1366 &l hedlihe Becohdcqitaetifg Rinparature
cal ci ned sg_;oport Wi th e% medi an pore di aneter. o

S5 Cohats oS vl TGm e ek BRI o ot catdlyt
f.
th%ﬁ?@‘énc\‘ @rﬁamﬁo@p@ mey, respl in RreatertbansTA apd/or Gmsplaaétﬁspfé reduction
ih %lcmﬁ%edr}aan&r@wfm AP ghahg Q%cﬂ&ﬁﬂﬁh@game grude

ganma al um na, O. grams o ha al um na,
fgwdaﬁben thyf ﬁnstsandae@m mmptmamnwrmgﬂwgwdh@ 18f G het a
alum na, as determned by x-ray diffraction. The
support had a surface area of 110 n2/g and a total
wne of 0.821 cnB/g. The support had a pore

R b B BB P e B8 Bt
vpthr &leéted armhgamenﬂnfbatamysm and mtrallqﬂmbetaahz@rmhmﬂom drdnsen forth

-'138 A 30 of the nedian pore dianmeter. This exanple
' nstrates how t'o prépar e a support that has ‘a pore

Biaffple lil ﬁénabuﬁmocr Catatyst Sdisplortl 80 suppond ehas p:ebardce‘sy ailling -

L s Gtk ket T e el O 200200400 Mchigan, . -

VBRark s §30drahy 6f witaMdnd @ glanOdfeylavial Bitdd Seid foP Y% dirtes. The :
Wth a Medi an Pore Di aneter off%lAt Least 230 A.

rvsezﬁm. ed migupsyasgaiuded dpavghe 1.3 Arilohe™rdig plaigi dﬂr;;d between 50-
z{q[()i ﬂggjﬁecaﬁinéxglam SS’E‘DQJ cﬁ resEfte%% r6§6i F\Q.él BF? ﬁﬂ&h&f)&pport

es c’r npregna
Mﬂrmrdednm pdmdmgnmt oblrSZsinI Tliel camqed euppoad;vab plabedinndliindberg

th 82
e o8 e semeratu an cispa 5 T00D, og I6 b0t - ShontE i then
Heﬂclllﬁ tﬂga ran@éfot Hﬁbﬁg [lﬁ]irsdhcwltltefsupﬁwt Vi 2ciparihdipted ggea giadof
SOl U

oot 0 AP0 Smot mraalapias (0P et ron et B oRBhErems
o@uewa&@mﬁnﬁ Qlad 8. 9l79y§1§ms Zo'meﬁ@ﬁkﬁlhd, B dieHnied By xCrap Hﬁﬁmn

grans of 10 vanad |un3/ per gram of cata
g

%éumrtaméesw&ca grea ghbidk /g andea Gighaere Hﬁﬁ“@ﬁt"ﬁﬁ§§ j em &dThe
sﬁ?m}%d§'p6fe sﬁize%ﬁsrnl.ﬁuﬁhh eﬁm}sﬂlﬁéama pBFe%Qﬁbt&QJfQSﬁl&,a 86.7% of

a pore volume o cnB/g, and a Surface
the tgtal pimbiet Of parésin thiechore sizsrdistiution daviog o pore dimets ayithin 85 A

Jt H{médla%fpop Jlgﬁetﬂn

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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the pore size distribution of the vanadi um cat al yst

had a pore dianmeter within 70 A of the nedian pore

di aneter. 15 This exanpl e denonstrates the preparation
of a Colum 5 catalyst having a pore size

YR WP/PAI6G60oN Wit h a nedi an pore di aneter of RCTVGSANNH/042309
230 A. Exanple 3. Preparation of a Mlybdenum Cat aI yst

i ey of AbLeagti2d0 Any éanadmcwlmprepmd
u|§ HBR&E&mH d'(ljﬁ’é’ah%xﬂﬁa ?ﬁ@aﬂg%fgﬁé% b6 netholi Rl BEn e

was | rrp egna um 1°’npr egnat i on
Byaplei Ipwas megnamﬂm@mdmp ireppaguatiom salwtiont preparaddy

SRR i IO 3R oA A2 360

WS 20T hanol am ne (MEA), and 6.51 grans of deionized

t f | The sl ted to 65
nt ; Theuegra sapeckt (16 Ewesdfmregtsed wif s Foiain iprpapaton
s&ﬁﬁo@ggé@ﬁrﬁﬁo&@“ﬁm@a&asﬁﬂm Fﬂﬂéh,edneﬁfkﬁlﬁ'*@for kdveral hours, and

sol ution was 5.36. The sol ufion vol une was adj usted to

t@@ mk:mmdlah489e"lcoﬁor 2 behrsvaTherresulting catalyst enntained

grmoef
l ”Df egna rP\él?gron sg? tg&gb@ﬂh ageg1 a%'%?"i@nﬁggo% %Hteﬁ anadium catalyst

had a pereaizaldistrifiution with 4 nebdiae gomt didi2der@fB60 A, s pare rva]mne of 0.69

hag and. t hen Lcin 48 ou
SRS 4 ke ey L B o Ao 66,7 ST e of poresin
Mdfbﬁwaimubﬂﬁorwf e vahadiah adtyls it hatba pbretdieendoa veithixe70 A of the
be| ng S &g{g The nol ybdenum cat al yst had a pore
?fﬁ&lon with a nmedi an pore dianeter of 250

A a ThRQk&mpIe lemiBnsehieOthé frepiidtiéh of Coldmé §ichilyet Vg agbre
116 er/g Additionally, 67.7%of the 66 WO 20051061666

Wh’z‘?s’@?glantpefeaﬂ‘mﬁimﬁt'&?ﬂﬁ%ﬁ s in the pore

.. 5_?9193 Sf’fg'ggi-bttioﬁ“bf QfM6 g%eﬁﬁhy@ﬂﬁﬂﬂmﬁﬁﬂ Péie SiaDiStribution
Or |arreer eteniof AL egberm I an pore ‘

W@%?%Y%W%f

lilgﬁl & liﬂ%ﬁ% ' bfad B Eﬁzmethod described
|str| i on lﬁla medi an pore er o | east
i@ BRamtple § wag impregnated mﬂ:eqsaﬁlagde@nmcmpmﬂatmn Solutlon The

oA B0 Wil e KRpeii ) B B gy of.

(EHE‘):MOzCHaél% gomsiod dModyy llhl_‘ll_ﬁ:dma of 3086 41,050 Aieggams epar ed
{ t
Dol el PR, BREST b5 AR SRR iy, o sy

vragheReMRES Cintihdissolutieh ysmle Balidky an@nbatamsblﬁxﬁmeqmm to
sol ution pre ared as f I_ows.ﬁflrst sQl uti,on was
TRYTE &L TIRFTANB Ao B G oDty 50 36 g paliiroplume as Cadjusted o
ARt HeilVigR whter26 grams of 30% hydrogen peroxide
(H202), 0.14 grans of nonoet hanol am ne (I\/EA) and 3. 28
gr and hepluming; syppored00erems) was rm@reml%tef&wuh the mopyhdenymy r

i A&
%gﬁ% El%%uﬁ%? g? dcforufﬁdu!rs VQ'MF 5%3%‘]0 ro %fno%raﬁed §t012'5 &-for

utlion was Ccoo mper at ur e.

seRedl hdws aind tieRrtalomsd AEide °Qyorcliduirs) i Thg r&uliife gatalyst cohtained

VOSO4 with 40 grans of
0.04 grams ofI molybdenmn per gram of catalyst, with the balance being support. The

molybdenum catalyst had a pore size distribution with a median pore diameter 0f250 A, a
pore volume of 0.77 cm’/g, and a surface area of 116 m*/g. Additionally, 67.7% of the
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15 dei oni zed water. The first solution and
second-sol uti on were conbi ned and sufficient |,

dei oni zed water was added to bring the conbi ned

solution volunme up to 92 m.to yield the

0 J98861666 vanadi um i npregnation sol ution. THRETAISANOKA309
was inpregnated with the . nolybdenun vanadi um

toBPRGHIRR bf ﬂ&essﬂlthg ﬁd?@;nz@(ﬁ&ﬁbﬁt% of ﬂfé%l?bdéhﬁ:ﬁ catalyst had a pore
occasl onal itati'on, dried at 125 C Tor several

m@n«rtsrwxdn@l% themedisnpprediamelor.C for 2 hours. The
resulfing .201GRh3h %ﬁ%@}iaﬂﬁgn opgeom@r@ ﬁétf]cc%%.g,syﬁatvmg a

0. 02 ‘grans g%e vanadi um a rans
poire $izd msmbumrmd: fbmarhgl BUp fil@mleter m least 230 A.
2 - Fl ) | 3

n - 1} .: 01 ¢ 3 9 i AL
mstxﬁ;moamim ad\datnmrmtmanmtee ogAegamnsmA Ghea Col umm

S degpe A SHioies SRR 1t B e ner. e hisine

Suppeit, %%&ed B9 the‘inet@@diﬁdriﬁe@m mﬁtpm:t v&ﬁ irfipregrackd withed
Wt{; hree Cat al yst s. bul ar re th
Wiuaws&lﬂ?ﬁ%% gcmo b fiptspluion was

ﬁlmﬁrﬂm% ? r3§$ﬂ%rﬁ§s &ﬂM@@g DS gratns of 30%
catal'yst be The cat a yst bed was _Tar filling
hydeogsm perexide Gakhh A 1¢ mmatmnomnfa@m&g and 348 sra@ﬁ of

3B 95l M 81 s g0 S e

wiifls. che heated sakatianswvaseboled/ edodin tdmpﬁeaturb.ow i f any,

G ol e s ST A ogroms o
deiphided waled N Thafintsolutioh aﬁd d;elcmﬂfsohmnh waee doafbirred apd adlicient

el yanesd 5 P RO e SeBB0N Y SRS HE b el 0 eld e

: mslw@nﬁlmdnzidlwlmpte@hﬁoﬁ sogtioRf TheslufniyWds ipiegiatel withie
reac o the bottom._of 0ahe reaghcg Sili,gon carbj de
~ lifa ApAim fpregnation sotgienoseed fr 2hogtsth qoga ftation,

fRdat 1150@ RMVERPRks, arfti 6K Ealtheadd 80/t fo8 2hb&a! nme resulting
carbide mxture (42 ¢ was positioned on t he

top o
catalyst epntaieadoper @rampof eatatpish 0108 wrases of yanadivm #ng (E@r@mw’ré

lgglgl an pore gﬁgj&d&]i%r@’f)‘%%g@m% thé ﬁ}?%é%&[@!ﬂ?%‘} &hevaia{g{&s ada

mmmﬂflbumm&amemm%dlemsnezd&ws& ri bution having

G i Rl bl Jrpailiod s CRMER ol S 5 Cotugp

methidathiystimvargc rddze distabgion fwithma médidn poer digmeten affat least 230
&at alyst, with the bal ance being an al um na support. A
1 ddl e catal yst/silicone carbide mxture (56 cm) was

aple S €Antadt & demhedMﬂ.'bmteb g tiblgr Za¢ter with a
a m.ddl e contagtin m ddl e catal yst had

zon
cgn Ypositipged thermowel) as 5 H’ltH PRSI0 T hpt er
Slp&Brufds thibighoRG: cal4yaf bddDahé edtalst bed ey fofthed IROAIBAg 8 space

the pore size dlstrlbutlon havi ng a pore di aneter
ebwaen shexthermoppell ppbamipagr rellof the reagtos yatheatalyyis andrsiliganearbide

@?'gﬁh%’ﬁ%ﬁ@ﬂ%&éﬁ‘ﬁ? Ais0%i48, 3B, %ﬁcﬂgxﬁé&‘ﬁ' ﬁ%{zﬂ Q%e(ﬁgv&rt@lﬁve

um per gram of cat'al yst, al ance
lbwi figna natalbfu'mpmaemmpwdﬂtthe Hcess t:cmdltmas é¢sy:shqd§1stem: o3 13

ca?aﬁy%ﬁ%eré%l)éﬁ&éd%n&% e&rﬂl vifdthe B&%{lﬁt of Qifigo Jé:l}lé)éobe%re Lﬂgmg the

mixture into the contacting zone portions of the reactor.
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m ddl e contacting zone to forma top contacting-zone.

The top catalyst had a pore size . i. distribution

with a nmedian pore dianeter of 192 A and contai ned

0.04 grans of nol ybdenum per gram of catalyst, with

Wi 2008PEmse being primarily a gamma al um na PETABE00H/042309
20 Silicon carbide was positioned on top of the top

cont [ ' Q rve.a

or oo cBite SRR Ao b sl s HOANEC 1N R 4 0 Bofom of
ﬂhﬂ redbter. gﬁﬁ@mrmtbeﬂetmtposﬁlmﬁlaﬂ&d béttane ofitha téanigr mame asa

SALISIRRRE ol LSRR oLt SRR Bt

dﬂthae :nlaioalcy&id% tovrm ashokibindestadiingizoie. OThedtofigm @atgBSERE S pore

R oS Eion bt Thosta pore meten 74 A SHBB6D6 of thefogal ghaber of

Por& ih tﬁe%reckﬁzemn hiWiXg alpcte BRRfmelep Withm 20 bf @k nieetaﬂbore

at al yst i licon carbide was not counted as part of
ﬂgetefv dig %M%ltf%mw Ortvoerrns of el deenM@nd 0.025 grams of
18R] F& ot MlofZ \Oﬂﬂﬁhém&n@é‘ &Qﬂm?u%p% 0 F) over

1 hour and hel at 204 C for ours ol di ng at

204 @& midgie catahst{silipang carbign @sxtmr(éﬁ PO pesitioned on top of the
Ho%ﬁ%ﬂﬁﬂé(;ﬂ&x?lz&éé B_Fﬁ&:? a fiddB0Qnfabtid zofte." '?ﬂeemﬁdle]cgta%s{ l?ag a pore

per h cont act i ng ones were naln
sige distdbugion with amddisarporet diemetérod P8 niemthldsy% ofi tbetbtal oumber of

I%our S. %ﬁe ¢ n%&&mﬁ%%ﬂ \%fe‘lrﬁgmgt ‘@%@ﬁbfﬁ%w‘@?gnpom

daariétern The eidaibe ctallyse cortBrinedid. 02 grams biknidkel snd.08 gramsot n

e gl f of Ne d, .th ted i
ATt 2% et o SV ! 8 BRI g o PG RAB b o
t o f arwop chslystisilidond @edddaikhng(dehm’) #8 pOEILRAEDHDGS 65k

[E%@ US %ﬂl 0423020 progertl es su i zed | Tabl e 1, 7
& 208 [ JorpatgP Gpptacfingizons- (he iapsgiabist hada poresize . -
cmaﬁmﬁ with Beedean pdfe cﬁ@ﬁaerfdfmaﬂ 20 bosihed @@4 MB%N S

, contacting zan m ddl e contacting zone,
%‘gtqtds S?ﬁ%adtlp tpta Bkt théh?jbaé%tcﬁ bripg BEwEily agpmgalumina
or. The crude feed was contact ed wi th each of

t cat al ysts in the presence of hydrogen gas.
Co nt dHicpm arbjde watipasitioned eidpp ofithe fapl qotacting zens te ff dead space

by tt;seg,%ras ggfehtace R THE u&tay;t %@{g\a; %&iﬁtﬁ&}%ﬁdﬁ%&f Gt hat

was 2000 SCFB
ltﬁl'asbé ﬁrf@hm@g Bo1gs pgesponding toythe preheat zoies thehtom eniddle, and bottom

crgr%?%tﬁtigl n%g’ at %?’(5’%0%%88 LgurSZ.O ?egr;g?aﬂjrzgdof

t he The eatrlystawere sulﬁ@jedztn'nmmdwang aghseous mxxneasﬁﬁvcaiMydrogen

i j o the fol uence: (
IR LBL e o o S s Boh BT E0T o s s o aaseons
ngmlzrc(g:;er t;me: ?ﬂ? (ﬁtcﬁtiloa)gtaly@ (siliosn (_Elk_aﬁﬁﬂ)e hmtltcﬁ co@ﬁﬂ ds perd of the
or urs. e total  pr o
vplume °ﬁ§ ‘%‘tt&h L epPsTRHEEs of Ftef ‘gEegting ZopeS VR At m%@t oo
°E)aﬂxer Theur ahdheM 210960 Eir 2’1@&1‘3' '}Iffepﬂél&iﬁg at 2U40’Cathe contacting
as- | i CiUI d phase separator.

Rt Ipreaseq weremsniaily 6 ufé£6%E) @t@gatpaf o °¢ {X05F) prs hour.
ThE e@mﬁig@%et wérd %a@tﬁﬁneﬁ@%ts @t& all Hov.ﬁéahlﬁeéﬁﬁéxreﬁ@ﬁtaﬂ\g&sed to

measured” by a nmass flow control s exiting t
339G ERY TR verslaayr e%ti Ip)d 2t 37RC fics W@h@urﬁre'ﬂmconfﬁhtmgcmucﬁsvere

a@g%qggmm%gﬂtqgﬁﬁgm anal yzed to deternine a

wel ght percent age
Crude from the Mars platform in the Gulf of Mexico was filtered, then heated in an

oven at a temperature of 93 °C (200 °F) for 12-24 hours to form the crude feed having the
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of components of the crude product. The results |isted
are averages of the determned : , weight percentages
of conponents. Crude product properties are summarized
in Table 1 of FIG 7. As shown in Table 1, the crude
PYQMFO616ed, per gram of crude product, a sulPCIUS28/042309
content of 0.0075 granms, a residue content of 0.25 5

f J e
088 A AR TP BTG 3 The P T VAR LRG| TR ractor
Bmmnehtfeadfﬂomé thapreish the Maheabforg, ©P comtamsing geng middlgopkasting

d
206 EOR SRR e ol Bl he BBl s fcd was
cmmma@; witheath df drretabistsie the' pma’ﬂb)of hphregen gasxrﬂdmacgmgn of

th de fe Th |
copig s llows o oPabintens 10 BF sHRY F3R proisd o th peactor
Wwas 128 Nném’cté?(béas %m), LHS¥ vyﬁﬂ Hl, lﬁlﬁi ldmmm? st9 MPY\ART4.7 psi).
| NCJ ease 1S aph e ntatlon o
Eviisting Fanes wreiheytel B0 E GUER fed Bpibieied alizgec for

J009Guds Thfer@aRs ofiht HderRRStISIORES xbﬁd theRl ﬁ&é@ﬁcd and mamtamed
exa Ie lot 136 represents the ave

in llowing srapeneg: HIne<7 V3 for 508 GP@S:@Pd g%?ﬁ 38% %7310 F) ) for 500
}Egﬂzt Aeh 5RLeR(784 Y Gor 1%@@ hWJrE b Bfen 390 PC ?‘7 SHIC um hours.

ttom catal ysts.” Ove 30 mpjority o n time,

t h e \EABtotafpradyet (&-@msﬂtb@ pwge prodedt 2ehgas) exited fecratalyst bed. The
t@'{ﬂpé\rgéﬁcf'%ﬂné‘?d&gd fiito & &'ﬂq&ﬁﬁﬂé@ A4t Wnst]tleaéys %q%%gparator

S possible to est mat at t cat al
the total progucs fwas bepamigsdaiipdhe drade pmducbaﬂrgaaf Gwnm to the system

ihfrdey il Pl sty b g Sty s a9 v

7-1

(20 Eifted, 61:&6@&@%&52@%@4@3&1@ ariflyized toxlaphise a weight percentage

t t de feed
SRR B E e ik P S Bt ol bl SyBBen
wagle pdﬂcaﬁﬁee of @ﬁnp@heﬂtﬁ Crudd flodvist pripertidclirt sfidhrized in Table 1

‘ff%i& sts having a pore size distribution with a
an pore dianeter in a range between 90-180 A,

Wi t h satshbwamt TH8R%, tHe iR predudd hat Uyeh fanddf cﬁﬁk?ﬁoduﬁt, b Btﬂfur

pore sjize distri bution 5 havjn %5a pore di anmeter %
dogtent o30-W0FS et aesides ConenbRE 25 Srafps, AR E1RER BAten of 0. 0607

&AL, aftel Aflle GRIMLLHE Q§aﬁoﬁff‘k@@ﬁ%9mé1ttt@bﬁﬁspﬁilﬁgé&%nfeﬂtadf1 9 and

I ncl uded the crude product. nmeasured by P-val ue,

aF Al of P88 dTheotal ofpickgliand Wa&l%m & LRAMWIPRY. was

:rgldﬂf:lzlg EiIg\'i%/ ﬁ%q: n{tég%{é)&%egucggﬁs ul § ur 2%?1%@%1 averagc bed
temperaio (6Wy\@§h’) varsus et length af the eride faele The cpd@ya‘taele‘@s may be
el (GRS GPRL ERLL AR PR SRRl QLG B

é crude r ose propertles
debeases, lad@ABé‘ anhreas&( aﬂiﬁl ish. gr@hmahmprema'nmoﬁbﬂ%%misus time

L e P Rtaient S rpived B Golz2hie né o lig) R o

Pot 186 eept@fam the ava@gmawatBISof(ﬂ@«h&a borlit@dnng b@llefﬁ _ugf_eﬁ hoam:bf run

gon ent o contactin ones ta t su 1.dln
BEPntacHRH? euds }eg%%&ﬁ eﬁaa@f’“%? eRiRfEsts. g%efa

rﬁasﬂi@ Af Bk rédihy| mmmeoﬁﬁé&ataeﬁﬁgdz&&s oy wﬁhgedtdaﬁrmely

as described in Exanp . Each catal yst” was m xed
2 °On From dhguelptied ahﬂaée Wd’fBE it wasgessible i egtimate that the catalytic

activity of the catalyst had not been affected. . Typically, a pilot unit run time of 3000-3500

hours correlates to 1 year of commercial operation.
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The crude feed flowto the reactor was fromthe top of
the reactor to the bottomof r:. the reactor. The
reactor was filled frombottomto top in the follow ng
manner. Silicon carbide was positioned at the bottom
VO tlosredlessct or to serve as a bottom support. PETHIS2E00/032309
20 catal yst/silicon carbide mxture (80 cm was

posi ti oned

Pot 1 dlReapaR ep Rl Gt B8 ahipine Bull 85 btn chORIfs naving
aYiozesigh <B§uﬁb1himhmdnh madm@ommamam qfoat Eeasti 130t and adﬂltzmzﬂ

66. 7% of th ore 0
cBlely s iing & Pork oizs SRRV R ik B iegian Bafelaghdterifl & B Betyreen
90L180 1 vAlGk RAst ISO%GJfﬁleaBﬁI ﬁltmbe]'b ih diva potadizd disttibution

aoh o i S0k oL SR 1 ek B ng

c%ﬂta&&rgtconﬁu&reppmiceh Pt %tél%irédu@ﬂﬁ& ifcdei tie dridetproduct. 80s

ositioned on top of the bottom contactln

nzqamrefi bY ,tcn@etfmgfte@hnraéw pixtuts stebilify was mpintaied, %&

[ feinfidl teit, FEIE sullY Rntent, and
di alﬁ?&?{%fi 100 AA]\?VIth 66%%&?% total nunber of

rpdicedsoxygen trmtanbrelative tocthelrmde fagdwhile thmvmd'ge eonjsst and the VGO

c‘% °t<§gﬂ°c§@‘{am |nclgl?gﬁe(ﬁg%652r§§ ﬁéd'_

ble6, aﬁsntaét afu

érbtu@l @a ﬁﬁm rmﬁﬂbei ands:enwa cefsmaqmg hams), mtmlgst sﬁlﬁidmg

m%ﬁﬁuﬁsﬁm? ShsePRatng g o o HEtR s TR fip 086 product

Wir€ DR 3hme Y Wescribte il Yantpid$. aEdch REtalySives, mlﬁétﬁwiﬂhm hmhlﬂﬂilme
_%up_port 70 WD 2005/ 061666 PCTI US2004/ 042309 BS- 4

‘E%ﬂeezuel a) having the properties summarizéd in

Tabl gne crufit ed How\Eithe réRfbr Was FOMR th@ﬁp@fth%h@wfo?ﬁﬁﬁl@boﬂom of . un
The crude feed flowed throﬂgh t he ]p}ttgﬁgat zone, top

therragion i Thg Tea6tor Wankeddrame Boffoa o thEy lowing migmerpmilicon .
MM& éﬁgm%ﬁéﬁ af &8 %E@Jm of 1RE rabidfi® sefv@ @l a WBHont Sippast! RAtottom

he catalysts in the presence of hydrogen
abrst!ﬂh@nsatbmmmer@tl €Bnoivasi opisiongsan topofthe siligas: carbide to

15 Bty BARLARP PR Tnd ool £ BEOMAER Byt o

thedign poneidipmetssefila7 iawith 66.7MPef the b qumbgsppies inThe pergsize

B
csmemamdwdecsl Iogramhefmmg‘tédmmaﬁd D]rc@@ lglzamseu“ nigkelepet ram of

b g iSRS o (e 10 3600C (2b0 D) f or
216 hotepatalyktiilicdddcathiEMbtir ($00dm3 6as ﬁmﬁtfo&cd antsztoﬁﬂn

343 C (650 faor 120 hours for a tqgta
bpfion qel(%ta?tsng Z?%Fetotf%‘?‘h € PSABREINE,40pS: dﬂteﬁep F%‘QX%%%T‘F Qe size

NASHRAN A @ RS ABCLT1100 BX #4R168.7% of tHld et htdber of
product had an_average TAN of 0.42 and an %erage API

poresun the pere size distrahwtipm Baving apese dispgter wihin20 Ayef the madian pore
cﬁﬁ:ﬁ?terp Ghhe pracg%gfgt fHEMAR (P(f PeEak of xgcl&@gtﬁl (ﬁf?ﬁﬁmﬁ’ﬁf molylédgnum

4 gramns oxygen, 0.441 grans of
pen grag & &talystawish e babsq:mhmg ahgofing.| &uhaqm oapﬂndm@a&pog@omd on

ttog of thé ﬁ%? c&':ca%gﬁj ClondhS ﬁil ﬁéa%%pé& ab@ Bk 49 p@hgﬁt 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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Thi s exanpl e denonstrates that contacting the crude

feed wwth the catal ysts having pore size

di stributions with a nedian pore dianeter, in a range
bet ween 90-180 A produced a crude product that had a
V@ 298B61F8N, a reduced Ni/V/ Fe content, and OTAIS2RG42309
oxygen 20 content, relative to the properties of the

crud ' ' : f
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Crude Feed W.th T t

bl 255, ool B Bl Bnl Bhbork A ab BT b RRBSE, it rude
fead why/htactet ndthteattndf the aathliysts i dearesenaerof hgdropent gas.dThe
crude product anal ysi and catal yst syl f,i di th
S Rad oo A0 e B dato Fliiogs ot ol S8 ridpa o
hBeeadior wasélls%w)m%m? (00 B?Fg),mmt wes] Bl piezsnek was 6.9 MPa

, was fed t

GHREA.Zpii T CohRABR 20H4S Sitherted %?@}1"32(55@ Tan {%ta%{a'ined at
m?é g? & 3G holk8! Tafipeiatifed 6f the Gwd Ebacting)EbrePivere fhen
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ineteased 4nd mpintaped by te fllopyingSeanenge 70 5@ (3% “Fhior §9Q hous, then
is%gg:) (@Sﬂ_%%&%g ‘ﬁgux’ﬁ,[iﬁeﬂ FBOCY6008S fcﬁ@Gb‘H&ﬁgE‘%nf\l/P ﬁ%Q 343 °C (650

, and pressure was 6.
FL6x 420 hppas for aTotal upgme ohl biBthomes. zones were heat ed

i ncr At

) 0y TR priqeborited sl it afd padbhephils s deiibel PR 5.
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content while 10 sul fur content, VGO content, and
feedi due content of the crude product were 76% 94%

R0 37 QDB 4 ERRRGICeY Wt 2R6/Cat3ot0! Thd Vil iifaratus
(@acept fos purshestendrsontent ofiontavting z9nes)Caralxsts: tha gptal product separation
L ‘
SR oA 0509 o RIS USRS B0 s
mdxampkt6. sul fi di ng net hod, each total product

separatiqgn,.l od nd. each crude product,. l,VSi

vy o £ e el E 0 SR PR E R et LR iR B3 . 0,
Wi foll ysthe iopT thelfeactd. Thé frude febd flowetthiviugdiethe preheat @bnayp
ratiQ of 2 parts siljcon carpjde to 1. rt catallhxst
EAREasEE %Pﬁé%%f’_ QLONAFHNG FORY AN ogY fygeoTt %‘ﬁﬁe eAgN-
dnEREScRBRIONE VEE LOTolIORE: ratio of hydrogen gas to the crude feed provided to
the reactor was 80 Nm*m? (500 SCFB), LHSV was 2 ", and pressure was 6.9 MPa

(1014.7 psi). The two contacting Zones were heated incrementally to 343 °C (650 °F). A

total run fime was 1007 hours.
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-fwsatﬂaﬁtgp egtbe ES3RIpT Rdle britomyof fhrrgacter: SHicoR ggibi

fromthe top of the reactor to the bottom of the
reactor. Silicon carbide was positioned at the bottom
of each reactor to serve as a bottom support. Each
reactor had a bottom 20 contacting zone and a top

w0 RSVéNEs zone. After the catal yst/silicone raviszeda/nd2309
m xtures were placed in the contacti ng zones of each

r eact .
2 oo b0 0 DELG N g 1 gy of 162
dieing @ravsssingp Tak entle podacthad B cHppTe a&ab:num, Gatppny f sediom, 0.6

| gaded Li.ndb f i ncl s
Ve 05 Y o R MRS b e
pmmot,moaatgrm of ouies, 0. wngram:eofmxygemosm@m of ¥&(, and 0.401

gxa%ggbgfi , ngLr:l:rl ned rﬁr??b{yebdenum ni Cke%lﬂ?,%lgTable3mFIG

ppsi ti oned | n the bottom contacting zone. The catal yst
i ncluded, per gram of catalyst, 146 gra
ol y bk erampls roqtﬂce%f’fo th%\ﬂad@feewtﬁmlesfﬁd

Pore ¥zt BiskiBBdIR iPdiRgd 6¥ 9001 80! Aiflobiked Hm&brodﬁct that
nmol ybdenum cat Mst/a 'icon carbide mXxture (12 cm

badiarredused TANap gesducaddotelrgloinm, 3odipey zingjand pefpssium eapisnpphile
ﬁly %ﬁg%@ oBRER, A 2Rhe Eont%t ot §8 GA wg&dew&e %% ob4%,

cont I ng zone num cat al yst
hnldoa%tdtﬂml reamqﬁwmop@fheﬂpﬁﬂhegwdcr&%f mol ybdenum per

'1 o %%%mi)ﬁh rfo“?lr@a alyst " tanhmqt

X ES 3 . L
arionsof orst r(rondﬂﬂm\ﬂﬂiﬁt&(}ﬁdcﬂﬁ ﬁﬁ}%&%ﬁdﬂﬁﬂﬁﬂ%@ﬂﬁb&@nﬂ

NS TR R T e —

fethbd,iafd esthicrude bﬁdbatahaigsimﬁr&etther@mé an éescnﬂ'ddén Example 5. All

al ci ned .npl yhdenum cobal. t at a ncl ud 0.14 :
Eﬁ“’j FRES WiTe K g’rﬁi‘u‘ﬁ" Gafg%ﬁ Fxolng %86’52 3%’5%“’1

fst unl&48 @HRRAE fhdiehttd) mnbﬁl f?d&cfﬁ)vbﬁrdi@h ahcmrrma:r was .
A nol ybdenum cat | yst/siljicon cgrd

g 9ap a%setfq#ad at

#288tton] bfeatR 4B LRUBIE 83 aabdfﬁﬁn @ Bort. "Each déMBtoABad A1bdtldm
top contactlng zone of éh' In Exanple 10, the
H}Eﬁ‘; &

PRefpBRFARA e @pfgﬂa‘é&@é@%@c cat=lymigslicgpe c4idh EEFtHGS
#2ao1ka m?’ffér?ﬂbﬁué% Ss dPeX@telidrsifdonk 62BidE Wa@%&%di\@&i on top

PoOSI t I one oth contacti ng Zones
ofithESopiepitecting zongfo fillsierd spacschudin SamtRas eeﬂ@@ne in each reactor.

Eé‘c‘iﬁl(-a)éﬁ)'i évgb l&a&%}ﬁto%"’lf:%?% i Asldthé in élé&d%ﬁqah\é%tﬁag zones

poSsI tI on mTcont act | ng zone
comesporiding do theptehbat eonenthe m«ecbnta;angmcyss, andh tHelbgtiom sypport,

tal t
o 2B ErARbE LR unefoi HOR MRl kel BB corleatige mixiure
(mmﬂﬁpwmubﬁm ttl bbﬂbmaoriltﬁctmg m)lmr tl‘.he Aatalyktyiticheted per gram of

V. silic r i ture
AT OB B0 oo P G s TR o OB
ﬂﬁ)‘s%{;))‘&t with thetbARn s H¥hgaduntifia §upPorkt.0p cont acting zone of
; l e 8.

A rr]nﬂrg)lybdem.u'n catalyst/silicon carbide mixture (12 cm®) with the catalyst having a

suppor

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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Crude fromthe Mars platform (Gulf of Mexico) was
filtered, then heated in an 20 oven at a tenperature

of 93 C (200 F) for 12-24 hours to formthe crude feed
for Exanples 8-11 having the properties sunmarized in
TEDPAES/BE1666| G 11. The crude feed was fed to Pclrastamo42309
of the reactor in these exanples. The crude feed

f 1 owggl gk nélb'9ha.ntﬁ@d&ﬁ@&‘ﬁ@%gd@%obﬁl?&tﬁ%ﬂﬁ%ﬂ fiebiaORicture

bott om cont acti ng zone ottom support o
(48 ami)ovas pPsitoned rnmﬂ:e b thawniactinggonesa Jhe unselditedenalfbdefum/cobalt

%og?ﬁsg%f]ﬁhé/dsd is43 Cﬁ;r?r gf rg?l Bl (?64 a%p%ggie coPgI% ggda%ﬂ grams of

con each ‘ex
ﬂmkﬂmmmﬂlahebalmﬁehmdgdgamag;alspom crude feed duri ng

cont ac was 1 [ nB OO nd the, tot
pres 3} f}gﬁl Y§Q‘§E%% éﬂ'ﬁﬁp@ ‘Has7p°ﬁ’§‘P5‘e‘ﬁn the top
dohtaMingEBne. ’ﬂwhndly‘ﬁliéhﬁtﬁ@atﬁh@t Wwasitlsd sai@Qs hﬂhé $opQontacting zone of

I%;ont cting, and then lowered to 1.0 ha for the
ng contacting tinmes. Tenperatures in all

cont ag Ekdiple 00 ¥fe MElyBdeatid chialysbi2 deserib&d inthétoB Qbiiticti f
cont actldr?g) Af't er 580 hours, 30 the terrlpl)leratures Inﬁmneo

amplechvascRixed with pidison,partda-admositipred in therbeth contactingrones (60

dffyperature in the contacting zones were raised to
354 C (670 F), held at 354 C for- 200 hours; raised to
366 & 1)1, ah sheplcined3ndytden/nizbel catalystisilicone sathide mixture

(g md e I ot s igns, eiiiiiRg 15 00

meljlglenun/pickelfcatalyist ind18dedpe @O BREHGT, POPI USROG EHREBAEN,

BB o o S i

soppiete products were per| od| cally analyzed to determ ne

TAN, ,hydrogen u e crude ed;. P-val.ue,
cont Aottt R Tic i B B mmpos a1
eﬁnﬁﬁingecﬁné Oﬂhelﬁidlﬂﬂbﬁur@&‘aatﬂﬁ(sﬂvh@ﬂﬁfsuﬂe a@ihqﬁmp%mﬂmﬁhg @6k of ;.

gl Ef<%2n'ples811areI|sted|nTabIe in FIG 11.
is"a graphical representation of P-val ue of °

t he CrudderoRl 186 Meks lslatPOrh (mlﬁﬂa MexchPwﬁd ﬁl&réd, aae)l hEeRéd in an
each of the catal yst sy | es

ven @ terapsaatyrs of &3 @PQI"Ebf%flz 8‘? hP‘éf&?t form Qle qnlld@tfgedﬁzm
El:ﬂl%plcg-ﬁ"il hé‘sﬂﬁ’% ﬂ-légr eﬁfegmm{z@@&m Ae168f 1t h%egﬁfdé ?eﬁ:d was

pro uct obt ai ne contact | ng t cru

f?‘hf@ thegap ofthe ragter mébeﬁp expnples. The naplﬂefped Qowgd through the preheat
zbfie; gag)%htx zohd) Bo%;bq Qo @&ﬁﬁ? zon% h@d%aﬁ&h Qﬁgﬁ:@t draG o€ cl&)q'e The

product rendi ned yst sy s

code Bed vk Q@WeﬁOMth srcErbihp badalysts mtﬂlﬂﬁpr%ﬂuﬁ m,fdlymeragasv e
(%5%8%%1 Sﬁéﬂs} aEE Sraluihle %”ngf b Gri6 B rodel Bad #brude

f&ﬂdmng]@nfacmg ws 60 Nmﬁméﬂm@scmn ehad thé aotal presiure of eakh

st SR ST ol Tars) S B dimne o o

céﬂtﬁntmg)aﬂﬂtﬁeﬁ lovwdi&d torivie! foe ed rerﬂzhﬂmﬁ @&ntﬂiﬁﬂ? €imes. Temperatures
arate sho in FlG e P-value of the

Rpatasing Ropes Wﬁa H&a(650 PRifer 300 doyrs o pantagtine: afferRg0 hours,
ﬂﬂt&ﬁp&#tﬁ@@ in aﬂ’l%hia@tﬂ% #hesSAEE cdritdoAla as%ﬂ‘cﬁ@' tHe@eMe‘?n the

In which the P-value increased. FIG is a

%ﬁlﬁg ganies wersreisedto 464 Un (&3P Tekelhgidi54§e ﬁor@@p drerspyised to
366 49@9D G5 X eid 14 356 °C for 200 hours; raised to 371 °C (700 °F), held at 371 °C for

1000 hours; raised to 385 °C (725 °C), held at 385 °C for 200 hours; then raised to a final
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20 versus run tinme ("t") for four catalyst systens in
the presence of hydrogen gas. Plots 148, 150 152, 154
represent net hydrogen uptake obtained by contacting

the crude feed with each of the catal yst systens of
Eracpebecaed- 11, respectively. Net hydrogen uptrdsasshyos@dzsos
crude feed over a run tinme period of 2300 hours mas |n

BpbBRE YR (BB 8 P aW TR el
tinsof 2380 hedrait | vel y constant during each trial. FI G 14

is a.graphical resen t|on fr . n
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is a graphical representation of oxygen conten

ersys B (0 fsifyr catalyatsydemuindhe HFSGPFFef’féWGTd’Se‘bSaéd Glogs 148,
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saclpeidbeeatalysk wmmsaﬁ ﬁx@nple-b&-l Lirespeetively. Mot bydsogentuptake by a
3

T Rk b 905166 98 LS ity Zras Nl

@3&6@0§EBBMGASﬂm@mamFKky@emenﬁﬂW@ngmnmﬂ@BOﬁﬁsmnxb¢&dﬂww

t rude E crude product had an oxygen

%%ﬁﬁ%#ﬁmmﬁnuﬁpgﬁaggg?%nw0.0014-0.0015 grans per gram

of ciFu@el4is adizphical wépregntatieriofiresidue. coltentsdxprassadrin eight

16, the en _cont, g of the.cr r qd r i, ne
RBIeERS o GUGoROTE o YeSrus SOSAD L o oot PR Wotems of

Brafiples 8019, mekah of ik Youk Rride) el cdide pRocdigEiad a@edidRicofentof @8-

crude. product denonst trates that selected o

W% efethe residengaairntiel the eudelied dloads6-dgs 168 ’cﬁ%ﬁ?%f&%efl%mdue

éhﬁﬁﬁ)fﬁﬁ'%r%ﬁ;r@du%@olﬁﬁﬁéﬂ%d:ohﬁcﬂ@%@cmde feed with the catalyst
exanples, 1t 'may be inferred that at |east a portion

smtemh@f Brardples Bt i lcrespeativalni AgshomgamFIG. dfythe residuerprmtent of the
mgaﬁs& I%fahba@ 'cxm%?am & oggsﬁdaa&q;romw b &ach trial.

con alning. organic
FIG. 15 isa graph1ca1 representatlon of change in API gravity of the crude product

(“A API”) versus run time (“t”") for each of the catalyst systems of Examples 8-11. Plots
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" -epppoys A redured durig iy epcling s

20 I'n Exanple 11, at reaction conditions of. 371 C

(700 F), a pressure of 6.9 MPa (1014.7 psi), and a

rati o of hydrogen to crude feed of 160 NnB/n8 (1000
SCFB), the reduction of crude feed MCR content was

o 2e0snéts66based on the wei ght of the crude freeEvys26ds0de309
tenperature of 399 C (750 F), at the same pressure and

t t i .
{68, 0. Rle, TGRS idr g0 S8 §lue bR BBk 80 elllacting the
cmdeghéd witlbthe feathlyst s@rstelﬂeofbmmmdsrs Bx easpicévédy. Bteach of the four
558 g ol roitios BT oty s tels oms b8 AT3P SR AP aravity
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(0] crude ee co en was 9 S
Sresandgio an AP GFYE of 16 Sp1d0 RRodHOt BrATandR e S LA G5, GP!
érZﬁ% ik khis ﬁhgéiaqmqmsrafﬂﬁmgrw of &k iceudefeehy dr ogen to

¢crude feeéed he reducti on of crude feed MCR content

was GGk atsaa.vbwalcrﬁpwtaaem gfrxyeen confest, sxprawed ingrpigh

%;J(ieurmn ’r a?%s%ﬁ@hmk%bgf% negmcgqﬁrms 6 ef]%@eswm

systemb of Exarailes 11 Rioth it 721184, 1VER 78aenressnt axyginceontsnt efithe crude

AR Lorab IR (oleiiEind Bis bdR pi i A R SR Eanfis-11.
respestiveby gi‘mh deipmdurlikhacﬁam%xygm contemt oftdt mpkt 6% oftte crude feed.
TR s oot o B b Bt oo A Pt G Bogfit ool e BS: gram
cisf?h.gfel | c{ﬂuﬂgiuhhg eﬂ:ﬁlﬁ:ikgl g&te@hﬂvtmihglrlglplt&} dimy?wﬁ)ﬂikﬁt of the crude
Rkl st ot BRE Ao O opeqtidcteg HBP o TG relgagly

&Q&fmﬂfoxﬁbﬁ cORMER: oF tHelcRRRPrddRSt dhfnohEtﬁaté‘sfthHﬂ gelé®elbrgatid d:6gen.
sel ected properties of the crugg?ep_fﬂguct vvere W t.hin

XBRpiek, ifRhy bo infebred AV 1éd3t Apdbiéh dF the@sbox9fic I:Jiﬁmﬁﬂgl&%mnc

products was produced with a net hydrogen uptake by
exygersompeundsagpsrediced selpgtively oxentianqppcarboxylicyomiginingprgpnic
«id an average TAN of at nost 4% of the '

) cru%ije éged, and an average total Ni/V content of 10 at

nost 18 Exerople i hat te@cta:ln qsun itjorseiy ¥ °CF0q ?ﬁé, apretgurefof 6§ MPa
@’EH '?pgf‘ %ﬁaﬁb BPn dJ L4 of IQS@ 1\5{1 b@@ dc ), the

e aver ge e3| ue cont ent cru
pdution bf erade 881 MOR coufent Was 1r7eiswﬁ&1.émadmeluﬁt wc;ghttdﬁ dle crude

54 151 o B Rerar o 4G5 B0 P o GRS prPionf A i Byaragen o
éredacfeedme redueti@nef cAide ferd MR yoniEntaes /25, 40vtiig based du the weight

(%)eﬁl 7% of the APl gravity of the crude feed,
o4 scosity of 15 each crude product was at

most 1145:%1@15113 Dt réatGs0SnYiof off 3 O (708 °K)eLpresstreifpl o Pa

(8147 by 834 o e oF hsSeREeB P 94 o8 ALAB0 S B 1039 SEEbfhe

12iucfibn be@ade f@&ﬂ\dﬁRWohﬁnM&' 1"7'5!4 wi%h, baskd obit WEEHY of the crude

Consunption. In Exanples each reactor appar at us

feedk e‘étmtemmramrﬁﬁ ap9° ﬁEOé’B}q ptglhg sayme Rresstrs @nd rgo o6 hxdsggen to
SR Y ERURIVRLt U chille 28 dTRER WWnteR R 15 K] bALLAVRE weight of

the crude feed,

This increased reduction in crude feed MCR content demonstrates that the
uncalcined Columns 6 and 10 metals catalyst facilitates MCR content reduction at higher
temperatures than the uncalcined Columns 6 and 9 metals catalyst.
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20 separation nethod and each crude product anal ysis
were the sane as described in Exanple 5. All

catal ysts were mxed with an equal volunme of silicon
carbi de. The crude feed flow to each reactor was from
twie 2008061666 t he reactor to the bottom of the rreAMSA04/042309
Silicon carbide vvas positioned at the bottom of each
reactQr to se
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d piiop. I Exanenles 12alda pach depcios w(mpﬁfﬁrnumber
E&%@H&@c o'icoﬁiﬁémgwﬁ @&h%%@ﬁuﬁiﬂ‘iﬂgﬁﬂeﬁ%%ﬂ:ﬁ&mﬁ@r&@ﬁt

determ ned for each Catalyst system In Exa

mmmm@g%a@wdkmmodmmlmemhe S@EE esdeg}lbe%wdixample
h
3, R B4t s wBECAIE it Bpudt Wi O sffbon LRSS Guicteed fow

tireB¢tBactdr3ye3-fiod the B@rebthe reavtbr ththe boitate ofiihe thactor. hiilicon carbide
TAN
was cfsp ?encg A ggzel} hgﬁ?‘rf gea‘.ﬁ $ é:%a tOWI h %? %gmhﬁn glﬁ?poﬂ.uﬁﬁc[ﬁ%actor

mtzgzrked@nel oontacniagzenm Adiat thb yﬂalysthdtcoﬂiw@rm@mxnpeakee plased in

5P 4R Seresfigh st StabesadC HRHRTTONLER S0 Fhke 1op
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vanadi um cat al Generation of h drogen during

ewteeigd Withgach ¢f¥§bsscata1ysrtse§ thepyesprsgoh hydsogsa gased in t he
Pr OCEL gath) t@ﬁic&?ce&ﬂd@ﬂm&ﬁ@ Wi cxh whY EJS%%EH 6&?‘1%9 of fhe silicon

convent 1 ohal processes to |nprove p pertles
chirty dettofonnathe domtaciinig goneT Wer Exaunple Blrdhetcatalyst watsethsvanﬂdmm
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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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20 Additionally, contact of the crude feed wth the

nol ybdenunt vanadi um cat al yst produced a crude product
with a TAN that was | ower than the TAN of the crude
product produced fromthe individual nolybdenum

ouO avopeeisssExanpl es 15-18. Contact of a Crude Fexamb20dinine3oo
a Vanadi um Cat al yst and an Additional Catalyst.. Each
react rat us..f. f
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Gl L ofln bl Shea RSl o ovs: -

leSehyathEbs ioRAse TRl prdesiiRialige foh@ amBRhITUGIdRCREAIny St

"prepared by the nethod described i.n Exanp 3..The |
- GoRNERtionshPTQesssas tpamprve progeriiccofdiiadaniaesd erudes dhe paqpirement -

WA fesPRyIrddeR QfiEng ddniabifng toiis G0 BdcAabd thE caN T prddBssine MhR.
16, an additional catalyst/silicon carbide mxture (301:
ys

crB) Additionatly, seripetiob the grudp faed avithdhe malybdamumitapadiun shfal

e e
prodified fiomrthelindividuskmelybdenumichtalystn car bi de ni xture (30
g”)méﬂl%? lggf.' (t.’(lm%]cid%t IF Fbr‘lﬁgﬂe‘a%ﬁﬁqt%ﬁ i aﬂiﬁst Lﬂd an
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Adgitom) (mgy’ $t0 Fath waeat apparatih@Exdapt fop munbertand comient obenmjacting

ith th diti | t gl { [ t.h .
foe et el R etiod B3 or ful Epeaiop ypiog and ach
EsddroucdanaliRis wedhe batiie ssalestrijed indHxamplerd. cll batalests were mixed
A o 5 A g ) LGN B
SiaEMedhdidifed, NRWer(i@s foed How td\each QRS wasSBomahe toppef Be reactor to

Egsi tioned. in each contacting zone. Crude (Saptaos

Spitom pf the reastor. oYiligop.cathidesvas osittonsd gt g betfpim of each reactor fo
RIrAPRalbb&Sn §1¥Hﬂaﬂf 588 eactdd bha BSRInE cottackihront 4ndR Bopf Bfkactin
to thgtop of'the reactor. The crude fcee.%ioflomed, 4 &
rdneo idikr thi eatalyst/silicone carbide mixtures were placed in the contacting zones of

each reactor, silicone carbide was positioned on top of the top contacting zone to fill dead

space and to serve as a preheat zone in each reactor. Each reactor was loaded into a
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preheat zone, top contacting zone, bottom contacting
zone, and bottom support of the reactor. The crude

feed was contacted with each of the catalysts in the
presence of hydrogen gas. Contacting conditions for

AVQ ROOSREMGl € were as follows: ratio of hydr oraT/USYEE/042309
to the crude feed provided to the reactor was 160

/ 000 f fi t -
R Al AR Rl e 0l e bl coftéup8 Pt dho AP fonc, the

twe sortadting zonescnd piredettomesupgest. 6. 9 MPa (1014. 7 psi). The
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L e T e e e
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t he . $ARRari1O P& Pyiex® (Gfass Werks veierdinacNew Adek, (.54 beyds (30
the crude pr duct].?l roduced in Exanples 15-17 each had
) WEE PgHRnetiyR each caipeiNgEASof t he ‘APl gravity of the

. Cruderh@®@q8antbd BT BEa8) for BR@npled DR Phariiiche popsitieaimmarized

under non-catal ytic conditions (Exanpl 10,18

iBratla sctica ] HPEUIRALS (e CoP YRBR L (BF GBS e THA tuough the
%.%a%ﬁa%ﬁdma%@g&&nx, BoRh@lchbMBoting ZbhE and/botefBdubyorbbithe
Pl gravity of the crude feed. Fromthe increased
rehctaro Jhe grugeifeed vy eantasted wighicagly ofithe gatalysts indlie presence of

H : . . Z r
BEPAPS, O sbin o o 88 28l e
ges Gr thel erufefedd providad tothe raasigwasTiH® Nsoma G000 §CER X foe the first 86

B0 gt o P S HEER S RO R BORNAGE .
presstuedvas 6.9 P4 @ 064.7 IfPSifFII ’ghe c@ﬁtgct?ﬂggzpmmwhéat? incrementally to
SRR o e mil et #ad r PoRA Qi HRR of 1400
1{\&@5_95(_ n8 (1000 SCFB), pressure was 6. 9 MPa (101.4.7

C | BEeryaEbS SSROTPGHS et T e oy HBEIng] SC g et
dabdRNt H’éﬁﬂfg‘%o‘fé’ﬁi@tﬁ&ﬂiﬁﬂioﬂﬁﬁtﬂ dtéRaSReke demeness o od

of time from1l If' to 12 h"1, maintained at 12 h"1 for
argnbinstipw with aejadditéonal atalyst having a pore size distribution with 2 median pore

diameter in a range from 250-300 A, in the presence of a hydrogen source, produces a

crude product with properties that are changed relative to the same properties of crude

feed, while only changing by small amounts other properties of the crude product relative
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LI ISV was increased to 20.7 h"5 and mai ntai ned at 20.7
h"' for 96 hours. In Exanple 19, the crude product was
anal yzed to determ ne TAN, viscosity, density, VGO
content, residue content, heteroatons content, and
oumtmsvsieds netals in netal salts of organi ¢ rIIIR004/042309
during the tine periods that the LHSV was at 12 h-'

ke SPafeb g B B AT, SRR 55 s

lﬂﬂro‘gb@makerbyMr&ddeeed:w&obk&ved he crude product for

DT AT s FR 90 RGPS e

15206k thyMANGT theh@uddRteddorBkdnyplaf15t17e The uridde proddets prodaced in

104- 110%of the APl ar of the cru fee
Giamgive 157 et Jod peetaldGrY Bf bomtept GBSt Iush Ao Y fogigpt of at
ﬁﬁ@s‘i 564, drAdRkosttydf ata6st Y590 6lbtide 18 theXAmbpRpeAiRl 6Mthe afde feed.

asphal tenes content was reduced relative to the sum

Additignelly, R credspreductsaserucs! i Fxpmples herd 7 eaphihed an AP graxity of

o %g{g =dgdati o of MCR content to
L!I;ﬁgé %?'.ene th’tent and the reduced sum of the MCR
cont émtonduast, thi eruﬁs produg ipedduessamden 1101111@}'1%'6 cpReitéens fgxample

{@ﬁ%ﬂ)éiﬁ%@t}fﬂré or m cﬁl&e ar é’%tgg re uce‘gi %‘Hﬁ\%&&w to the

yiscositycind APE gravity of the atude et .c Rtonothe iRrea@®dAG@65itycmd decreased

G RS

waihitatedt al s of the crude feed. The sulfur content of

TR

6@ eétﬁs?&s Wére &zﬁrsdmta l® Bescritied ubExﬁﬁlﬂE 6 OThepi'opatﬁEB ofhe drade foeds
LHSV t hrough the contacting zone |W§greater ihan 1011f
are liged B Japle/odn FIG 13- Jibg condacting fopd dRHrs: £ IR

ﬁyam%ele H4GE tHelcHER FRNARNGASY thtHeleattoiWas | 6PNAPRE(1 609.SCEm,

Mty to selectively change a property of a crud

wre%reatas 6OQUPIRL7 o) S EPriRR b4 the CoUA-HRE @i HilS71 °C
Yo 314 % nﬁmﬁn& %Eﬁ&&xjﬂ@ 99 RELOLASY dufind %n%hﬁgwﬂmased

red UC; SIZG rel ative tO commercil a

waa ¢ bertsof tim GoHE] b hoske b Einienndaf 1212 rddpous) %‘geﬁéhe
-1 f q
L1267 WA Rlrclea 10261 S BhAREHa S SR 1@ 8RB T 01 e

Ion Sl ve size constraints (for

exanih Exmn;ﬁle 9 dheecriidecprbduct was analzechipl deteppine ToaX, Atseossy,
%S‘F{C{yagﬁ‘, g"'yg fes rf@lr gﬁﬂﬁ%@w tngﬁ%.?&e Q&Eern? 3f m;.l—tgl@ in metal

sﬁﬁscﬂm@m@b acms Buringoihe tifae thcaiscthawm LHS,iéWahaleﬂg' anﬂ@t 2071,

Risdhie gphs tor 18 pRstebs pF Bs SafeBaiesive B0l BT SDRS: T 1
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rogen to pro uce a Cr p uct t Wo .
Eareats F%“E‘d’#?@%’“% ativsia i AR bl 6 Pl £ e Rude feed, while

he AP LAty &he &AM pHodichEas A] 10%06¥3hd API grewtwcﬁ the crude feed.
contacting zone were as follows: LHSV was

A aveight wtio PEMGR qomtent toCsashebiencs peptent was wdgasgbé @e( syumof the
Rk ety o oY RSP eed P36l 18 he MOR

q@mient and Cs asphaltenes content of the crude feed. From the weight rat:lo 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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Contacting conditions in the bottom contacting zone
were as follows: LHSV was | h"1; tenperature in the
bottom contacting zone was 315 C (600 F); a ratio of
hydrogen to crude feed was 160 Nn8/n8 (1000 SCFB);
a0 2096/8¢1666r ¢ was 6.9 MPa (1014.7 psi). The t mcalus2004/042309
product exited the bottom contacting zone and was
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h‘ﬁéemeam‘em babettom pomsating apnsI veas 1w € (04 °Flsaatia fjhydrogen to
86480 b 604G BEA0DO SRR AN piEbsull sl 6 PMPh ERIL 7).

or each exanple, as neasuUred by P-value. 15 Using a

| owerThedotplepredugt exited the boftem cortesiing ceneagd 7@ integdneegnto the

25 ERTRNA o e B e TRl Bt Bhasb S A or PRI B O,
separele) irttdnﬁﬁ chaie eregiuttend g?m yTheonifde pmdpﬁlwf m?omy emalyzed to
SeReTRane LR g o ebE R Bl o Gume and or tarsy.
L e il bt ot 5 Fhoyonl g 20
el U LR SRR oAl e

30 M E0HHrahySS OfAlieeb P& gm BF G084 feed. ETHRGNRe i HAd tan

are positioned after the first contacti n% zone.
average TAN of 0.7 and an average Cs asphaltenes content of 0.039 grams of Cs

asphaltenes per gram of crude product. The Cs asphaltenes content of the crude product

was at most 71% of the Cs asphaltenes content of the crude product.
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Exanpl e 21. Contact of a Crude Feed and a Catal yst as

a Slurry. A bulk netal catalyst and/or a catal yst of
the application (0.0001-5 grams or 0.02-4 grans of

catal yst per 100 grans of the crude feed) may, in
sworoesndiesi nents, be slurried with the crude doaagh2ia/nsz3o9
and reacted under the foll ow ng conditions:

Sy B DR e e o

the dotaigentestofitimesatme metaldie theswule fodd. he To0Do NS trvge producy was

st L o Tany abE ot ford b RVl P i il Bt
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h J 0Lt /
cont T4 oAl 18 ERPIEF AL, PGS RrL(R ie e o 4 htactiog
{Eﬁgkrahﬁ:@ﬁ‘xat 060 ke lowen ifdh e copRadigUEMPREHIRYS iR ¥cend (in this case,

uced C5 asphaltenes content relative to the cru

b@t@m)zmmm@rto gehanee thereduction R fs feRe} Gopisnt in the exbide; product
diRe Q&H&n@&%&ﬁd&&. he invention will

e apparen ose skilled in the art in view of

t hi s 3@@ma}jr,| rgducnomfdber etintegt of metalp in metalsaltpef ospanicacids was

p ur pos Zlglég %ﬁ%%mﬁl@% 0%&? 6@&%8&%?& in the tOtal.

pelasshinnzg:dtsbdmm cotttieht of thei anudetpeodact fronh Exayeple 28 wagrenhanged
P50 Pl o O R g b b B R

hemdixampleds with Heldtiable Ronstamt mehsrtabcé’tntab prododtouixtvendstahitity for

IEﬁl}cﬁrrent and mat rl? may be substituted for those
FER ?’élamc'?ﬁ?ﬂ“%é’é‘ YA herein, parts and processes

may bEsihey Rﬁﬁﬁ%ﬂ@@ﬁhﬁ&bﬁﬂéﬁr@t d‘oﬁabtiﬂg%miéa]m‘wsltr:alﬁoval of the lngh
ention may til]ize e ent a
BlesAB VeIt PGS (s Feegley G Bpd e dnyiof wetefplt @ﬂ organic.
bhes) %ﬂlﬁ\ﬂeta t&fdeﬁd@' & fdiﬁﬁﬁ)l}migrﬂ /R topemiayHd ical properties
Changes may in the elenments deicr béfof erei n

#f sofiaems aergﬁrawlpﬂ@ss {ﬁ"b?ﬁaﬂi’é@ » YN and/og

Ger {iperdnke eﬁ&:efo%e?th}{ 1
Emgdﬁgl NP QAI'M 1. %ldnvg?dﬁggoo?&dn?%%ﬂu%% crude Toteg

prcepatthe c@@im ierabyy increasing thetlify gf e eaigfyes prestinga highgte
duct that

CFEP‘&E Qﬁ%%&é&%@gﬁ% u%tg!m:ﬁvﬁlerelélbo Ereoctjﬁde'p?oduct

: dnts : ada Catalvs BTy o buikgaetal

L ., he ca |
P 0RO T D, Y BSBL T  e
fl e(egkamo nf)ﬂ;\e siudg feed)enay, imome caibbdhﬂcntsﬁicﬂllmnshwttb theferugle deed
nor.e, or acl ds e or al kal i o
A e fs Rz ondisC bl e Fort B g ass-
UQBTIQ Ofress@@h 4 Mgé?ﬁ‘bide) 5. HEMPhavi Rdio of ydrogensoofce ar arok feed
o? 16d 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 only and is for the purpose
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a total content of alkali netal, and al kaline-earth
nmetal, in nmetal salts of organic acids of at |east

0. 00001 gramns; wherein the one or nore and catal ysts
conprise in addition an additional catalyst; wherein
tWie 2e9s/06t666f eed i s contacted with the additi ormdTUS2004/042309
catalyst subsequent to contact with the vanadi um

b SR o 5 SO0 ) S AU B3flnin

teheddrangkthitrthafopnd of tROinVEttion ah@ivraandt@sc‘.rrbéd htreincragde taken

feed iin the. range f ﬁ]O 1-.30 1 to,obtaj

a5 EERALE o AP s o ERfhetls AR pteRsIS mif o8 Fhoblifled 51 0%

iBhdkalell ARt @BErited Heiler, partsrhnﬂptoahssmssbnfevermdgma ce:mcfedms

of at npst 90% of_t he con t §L au§$£¢ net al g? .
5  ofthednventionsmay be wilized independently, alkagw ewgfgntteon% led in

th@art Sfer S5WEIENE BEfb 6t WBisYedtripBot ithe BberitiokaCharfes @by be made

and alkaline-earth netal, in netal salts of organi

in dewlements dseriied harein wathowrlepasting i Mhisspbitand scoze offije

?&Eﬁz Jdihs. Wherein the total

%%Fen%s% Iﬁqgeir‘rdglt)gf‘r@ ands al kali ne-earth nmetal, in
metal salts of organic acids in the crude product 'S
at nost 50% at nost 10% or at nost 5% of the
content of alkali nmetal, ~3 and al kaline-earth netal,
in netal salts of organic acids in the crude feed. 3.
The nethod as clainmed in claim1, wherein the total
content of alkali netal, and alkaline-earth nmetal in
nmetal salts of organic acids in the crude product is
in arange from 1-80% 10-70% 20-60% or 30-50% of
the content of alkali nmetal, and al kaline-earth
metal, in metal salts of organic acids in the crude
feed. 4. The nethod as claimed in any of clains 1-3,

“viherein the crude product “'has from'0. 0000001 grams to

. 0, 00005 granms, from 0.0000003 grams to 0.00002 granmns,.
or from 0.000001 grams to 0.00001 grans of alkal
netal, and al kaline-earth netals in netal salts of
organi ¢ acids per gram of crude product.
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5. The method of any of clains 1-4, wherein at |east

one of the alkali netals is [ithium sodium or

pot assium 6. The nethod of any of clainms 1-5, wherein

at least one of the alkaline-earth netals is

magnesi um or calcium 7. The nethod of any of clgignsgie sIN P
1-6, wherein the crude feed conprises in additiomat

| east one zinc salt of an(g% ' acid and/ or at

| east one arsenic salt of Ta %@ﬂgg%ic acid. 8. The

nmethod as clained in any of clainms 1,-7, wherein the
vadnadPumetaodl wét peodpaisss d cmgl pmodunte, cromprising:

net al rom.Col utms_ 6-1Q of. t he .Periodic Table, .one

o oFEmEBNEORIS S UBe TS P T ORF A sts to
apitoducenaxtwted pierReft thatlhhdRids e dAidehridduct,
any of clains 1-8, wherein the vanadi um catal yst

cWRsredesthe sayde exosvetoriandy d idlighanpgyremt 25 °C and
| f _th i adj
SO0 MpaQl ok deBBE Gite® JEMIE ATy npg Bt

neahadias, cbaemed morenyonfpctimisn®fl vnadiemei rod heixtures
vanadi um cat al yst further conprises a support, and.the
<EBRoRPEcoREi bEuds; Tk CoTE igias a5 BRoMOTe qikAL: metal
64aits dheofiBt BedmdseCbaiydRd d RAkk O lo B alkaline-

1-10, wherein the contacting conprises contacting the
crayehf setalweahtshefacuet oongioreaaigpatic iarcidss or mixtures

) 0 rie.si_ng,a_hydrogen source,. an
PHESFOGE. "nnd B3, cPOR FRePIRVINEL HRE SRMT e Bruce seca,
caataedli soatgnenefohlkbaimmetall, andhelkial inks gditDGnetal,

further conprises _generating hydrogen as durin%
cHntBeERhgSeltenef cprgantee@ciiden ofhaty 4eagitu- 00001 grams;
cat al degantral Lin e .can i ondi t] ;

such ?%g?ﬁgoﬁggc%#%gb%hgoggugéaféggg%ﬁgﬁ%tE?ﬂbfygé 1

ot ¢ boml agaadivsionady pethdysed in the presence of

at least_a,portion of the _.generated hydrogen. 13. The .
nethd@h%ge%_aFﬂ%dc?Hdﬁng?Sﬁ &FaFﬁEtTFEEg Wﬂ@geF#e eﬁ@ltlonal
CFakiel § 2 UshSs QR RET €6 EBnBaBBNlACh BHeZ BB chtalyst;
on _or coupled to an offshore facility. 14. The nethod

@&l aimed in any of clains 1-14, wherein

controlling contacting conditions at a temperature in

the range from 50-500 °C, a pressure in the range from 0.1-
20 MPa, and a LHSV of the crude feed in the range from 0.1-
30 h™ to obtain a crude product having a total content of
alkali metal, and alkaline-earth metal, in metal salts of
organic acids of at most 920% of the content of alkali
metal, and alkaline-earth metal, in metal sdlts of organic
acids in the crude feed, wherein content of;alkali metal,
and alkaline-earth metal, in metal salts of organic acids
is as determined by ASTM Method D1318. |

2. The method as claimed in claim 1, wherein the total
cpntent of alkali metal, and alkaline—earth;metal, in metal
salts of organic acids in the crude productiis at most 50%,

at most 10%, or at most 5% of the content of alkali metal,
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the nethod further conprises conbining the crude
product wth a crude that is the sane as or different
fromthe crude feed to forma blend. 15. A nethod of
any of clainms 1-14 further conprising the step of

disfid |11 e s ttde i QtuCtiRmdt £NdsdTEH SPCoPfanic acids
nmore distillate fractions to produce transportation

f dgl thenhawydey fagd. |ubricants, or chemicals. 16. A

TSNl AR o Wiaksd S WY COMIANY HHE coral

step o I ng e crude ‘product or

prodtent tofardieltiamenral uand edtanihd tedrth metal in metal

| %%rlitcsa%t ’or%rani%heargi%asl S:'L'n 8t%1e crude product is in a range
from 1-80%, 10-70%, 20-60%, or 30-50% of the content of
alkali metal, and alkaline-earth metal, in metal salte of
organic acide in the crude feed.
4. The method as claimed in any of claims 1-3, wherein the
crude product has from 0.0000001 grams to 0.00005 grams,
from 0.0000003 grams to 0.00002 gramg, or from 0.000001
grams to 0.00001 grama of alkali metal, and alkaline-earth
metals in metal salte of organic acids per §ram of crude
product.
5. The method of any of claims 1-4, wherein at least one
of the alkali metals is lithium, sodium, oxr potassium.
6. The method of any of claims 1-5, wherein at least one
of the alkaline-earth metals is magnesium or calcium.
7. The method of any of claims 1-6, wherein the crude feed
comprises in addition at least one zinc salﬁ of an organic
acid and/or at least one arsenic salt of an organic acid.
8. The method as claimed in any of claims 1-7, wherein the
vanadium catalyst comprises in addition one ior more metals
from Columns 6-10 of the Periodic Table, one or more
compounds of one or more Columns 6-10 metals, and/or
mixtures thereof. :
9. The method as claimed in any of claims 1-8, wherein the
vanadium catalyst compriges in addition one;or more
elements from Column 15 of the Periodic Tabﬁe and/or cne or
more compounds of one or more Column 15 eleﬁents.
10. The method as claimed in any of claims 1-9, wherein the
vanadium catalyst further comprises a support, and the

support comprises at least 0.3 grams of theta alumina.
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11. The method as claimed in any one of claims 1-10,
wherein the contacting comprises contacting the crude feed
with the additional catalyst, in the presence of a gas
comprigsing a hydrogen source, an inert gas, or mixtures
thereof.

12. The method as claimed in any one of claims 1-11,
wherein the method further comprises generating hydrogen
gas during contacting of the crude feed with the wvanadium
catalyst, and controlling the contacting conditions such
that contacting the crude feed with the additional catalyst
is performed in the presence of at least a portion of the
generated hydrogen.

13. The method as claimed in any of claimg 1-12, wherein
the crude feed is contacted in a contacting zone that is on
or coupled to an offshore facility.

14. The method as claimed in any of c¢laims 1-14, wherein
the method further comprises combining the crude product
with a crude that is the same as or differeﬁt from the
crude feed to form a blend. )

- 15. A method of any of claims 1-14 further domprising the
step of distilling the crude product or blend intoc one or
more distillate fractions to produce tranqurtation fuel,
heating fuel, lubricants, or chemicals.

16. A method of any of claims 1-15 further QOmprising the
step of hydrotreating the crude product or Blend to produce
transportation fuel, heating fuel, lubricants, or

chemicals.
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