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SYSTEMS, METHODS, AND CATALYSTS FOR PRODUCI NG A CRUDE
PRODUCT FI ELD OF THE | NVENTI ON The present invention
w@emwsnedoky rel ates to systens, nethods, and caPEil/yS1084/042241
for treating crude feed, and to conpositions that can
be produced using such systens, nethods, and
catal ysts. Mre particularly, certain enbodi nents
dg$STIHMY, MERIODSS ANIS CAT A §5ERFORFROBHCING A CRUDE
catal ysts for convérsion OB de feed to a total
product, wherein the total product includes a crude
product that is a liquid mxture at 25 0C and 0. 101
FIRED GINTHRINVENTIONOr e properties that are changed
relative to the respectlve roperty of the crude feed,
DESHI preseoinveniig gerem!ixpgla %ﬁ iRIBstesamethode, asdaasysts for
{
tedfRE ST, 200 B RnAREloh il DR b o B e Bt Bt
meﬂnsdsr; gnd omubystsi M@k paiculaily) @stainsensbaimemts Hyschbédahdsreﬂh relate to
to as "di sadvant crudes sad a ed crude
systefis Dgogiak ea@gﬁﬁ%ﬂ%?ﬂr@eﬁswato Shide A © 4 6l Reodush aherein
the 36thChrBER er’ﬁch(deIANrﬁdeg;r? dRemar HQQﬁu?@antE}esﬁ Qg apt:389d01 MPa
crudes with a relati y high TAN may contribute to
anddes oos bomood properdies thehgre nkangsd delativegtottherespastive prpperty of the
nPI/ r processing of the disadvantaged crudes. Renoval
cm%f eggi di c conponents from di sadvant aged crudes may
DESTYaPTIONOF RELAYTEIRUWRER! | zi ng aci di c conmponents with

varl ous bases. Alternately, corrosi on-resistant netal s
mayCulesithatihavie aneansisee vesuitabie @tfmemﬁé itat daaobellow the crudes to

be %gﬁéﬁ?%#l?%aﬁéb%h@?e& rocelé]s%d#lgl%g n&e%tcloggllfgah{l% etc%ﬂ}monly

en 1rmnvo expense

refdrfed to 96 “dikadyantagsd @addsesi st ant net aI in existi ng
eqw pment rmé not be desirable. Another nmethod_t
§

i nhPBREvVaireed sTuslss ray nokids) &\?éi%wmfﬁﬁtséhatéemf@ﬂ%ﬁ the total
am% ﬂ\gnjpgélt(@fﬁl\]t’ Zgﬂh@ %ﬂ%ﬁ@ '?%é'l‘lg gﬂ ecp@r &Gt QP&%&}} l'ﬁgh TAN

proce van aged cru
maptomtabutosd oorrosndri dm' hetalscomgppnegg dtiinvgtrynsabftmgtand/or processing of

[ t .us ro he crudes and/ ar the
the G AA s iBer ReBO T G ot cPFBRIEHE LB fdvitaged crudes may
invblys @Héﬁﬁf&mg BELeRIARSCRId AEARKAA ARG KoLy, RitGhaely,

| evel s of Tesid hi gh I evel s of residue tend
cortpsiogiresistant meta}sdn@xlpfeussd uetra@pomdmmqntprmmd Al omro@ees&sg
usigﬁ gglnven%tlonal f aci. ,[ t eLSS %? nta tj d
cavgrE ey °8ng’8‘r‘?f168ﬁ“f ST Bt“é‘f ‘é‘“tsé ‘fa8 Xpense, an
thu§ AR f cOHtbEibhi-resPIH Bltal Aekiktide R@IEMent Pagdot Bliésyrable.
bound het er oat ons may, in some situations, have an

Anefligiangibodtq whibiiieriogionneytisveie adiiten akgerosiondehibiery to
dlS%(R’%tldggd érﬁh&tﬂe\fgljﬁ ¥xiaﬁép%ptlr%g%ld%tr cfgfsggé gf; %1% %&B@ﬁnﬂ%@n(ﬁ Trudes.
Thepiisees %Srrﬁgomfnlﬁbitbhs sby d@twﬁl@faﬁﬂect equipment used to process the crudes
and/or the quality of products produced from the crudes.

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

Disadvantaged crudes often contain organically bound heteroatoms (for example,

sulfur, oxygen, and nitrogen). Organically bound heteroatoms may, in some situations,

have an adverse effect on catalysts.
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cont am nants and/or conmpounds of netal contam nants,
may deposit on a surface of the catalyst or in the

wa eiod/oedkume of the catal yst. Such deposits naRCT/HSRE4/642241
decline in the activity of the catalyst. Coke may form

r d n cat al ' :
ool SRR DB B BT 40060, PRl SR Shfinant,
for eﬁﬁﬁfalle)/mbl&l reﬂedﬁemahﬁd/bh@om abadivg pmcmMg\uftsycmémaes metal
catal yst contam nated with coke. gh tenperatur fs
contm@anta and/ﬂgcqré@ewés af metal ﬁegtalwr@%tww AprasitioRe surtace of the
f d t:
catalagt o r1r|1 {o}% z¥t%ed \tng ﬁlne%/c‘;a{al @C$18<,r e&;e%?rgi‘tas Ifl{\}e?éﬁg% Q%c?gﬂe Sn? the
activiity ofefiedatad@tt S of or gan| c acids (for exanpl e cal ci um
pot assi um and/ or sodi um tals in netal
or §ake @a&é’qnasmgv@ deppsit pratalyripudars ALe éacPlc? urilg processing
of dlgécﬁfﬁ m@&f L GE 1A Pe g%{st&qg Y&RhEQRahe Qﬁtﬁ’lgﬁé 28vityl i catalyst

anpl sa[tl ng- an aci d washi ng rocesses are
contmﬁtrﬁfedeiﬂdowktee r}hgh tempecrives tisadhiring regrassiton wiagralso diminish

t al |t f t. |
the SEBHRY G0 COHLRNOT AP GO © AR i bal Ty
de @?%H{/arﬁﬁ‘%gtc}&ﬁis Sdyahfale Mufalsia el sbﬂﬁoﬁ&géﬁlh’ stids (for

netals I n sal t's of organlc aci d eposi t
exampplef aitcdunh; pdthspivnmandiorsodivimymadethls tneestnl é%ltsa}fwggamc acids are

art cles, tic rly at th t

not fypigal We@a%%@é?nl dgq,aaxgﬁ%ggg]c%d% 9Q?Ig\£e11{elgl§a%%ﬁc%§é§ fO{ %xample,
desa'lt'fhg%tiﬁir agfl Wash@fg. or gani ¢ acids, at the top of the

catal yst bed generally results in an increase

pr Bsengsses dreopientineighereh o %@é{elﬁmamyceﬁ?se‘@ﬁfvewsml fpytal

cat al h |

st AR fbeall Y B BIREAR] Bk A qRSblal
dep&satrhiyisit %xteﬁla@ a@i‘fz&etoﬁ@&cbatHIMQﬁetmayn inetdl sals affoggamiccacids may

oxygen caonpounds. Treatpent facilities.that pr

depofil el et AT YH IR PHEAN GXgySPAEGHIE L RErtBpIady 3t the top of
the J:a?ﬁgﬁ v3d O%fe g%ﬁngﬁ o@EoﬁéﬁiﬂﬁﬂtsPﬁ? AP OhetdisSAER sAGest

may encounter pr.oblenms during processing.
organiiQnid s atodey ggfbfdhﬂmjaﬂlysts})ed\ghmralﬂuems@l@s i @niipgyease in pressure drop

T T T
saltﬁfg&gé}hé aci@dFhPadeiraisid H@Joﬁeﬁhcﬁlyoﬂl:&ta@ﬁ;w on of et h er S)

are difficult to renove fromthe treated crude

an d)mdvamyg@cbmd@eﬁ@mphnﬁ AERABI B P RATEPQF-n reatment

o SR oot n s B PR M AR o RRTBACA T P P60 rams

of oﬁygﬁ'n%@ phensf dihBAnREaCass Mgy ehcduyitt pgﬂﬂlemlfdurmgmbcessmg
hydr ocarbons, consi stent uant ities of hydr

Orggein @K}quny:(mﬁ@@n@% vwhen 5‘6@1@@ urﬁﬁli’rpﬁ‘ms@gi 1§;ay fo%%ehlgher oxidation
unsa

con'g:)lpgncgsj(gfesexgmg{e Q&gﬂéssaéldﬁ)wgl?% ﬁgg{ae??)g]o‘i dﬁﬁgh Bfalcohols, and/or

acidRIfOSESIStyekidamdnaif ethiep) ctadt bie difficaltve sentdie fume thgftreated crude

active hydrogenation catal may be, nee to .
and{os My COTIQAY SORFABHISE § figﬁﬂ%ﬂ%f?%ﬁswr?& 86‘&@8.1’1“%%1“% n

trants’_gcq{a?gﬁ tn[3§ocostly to produce and/or costly to

anspor treatment facilities.
Dlsadvantaged crudes may include hydrogen deficient hydrocarbons. When

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

use of an active hydrogenation catalyst, may be needed to inhibit unsaturated fragments
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Di sadvant aged crudes also tend to exhibit instability
during processing in conventional facilities. Crude

WO pwsabioki ty tends to result in phase separ at i PCT/08§2004/042241
conponents during processing and/or formation of

o AR 6 RG0SR <o ICEBR e

facimi@cesses often lack the ability to change a seI ect ed

ropert n a disadvantaged. ¢ru al
gi Eﬁﬁ%@V%lglﬁgq feé%ﬁgi\aﬁﬁng%f‘éh%&laﬁam 1y r}qg Rrﬂveessmg in
contintiBAY FiAGGd Ccrﬁfl‘ ﬁ-ﬁtagﬂﬁy %@m Bsul CRPHaY ée95]ﬁhon of components

processes offen e ability to significantl
during grocessingNmidror dounh s md o mhdeyadble I’ONdE ogusity @or examples hydnogen
y a desired anount the content of

onl
Sulf{d@r‘t"%\tfa %ﬁ?fgﬂ’é ’(°§‘9({eguch as sul fur or netal .
co @ﬁ%ﬂﬁﬁhﬁﬁﬁrob&séﬁéﬂ' lﬁéidt‘lﬁél Bblﬁ%ﬁ@ chbhieten sehU®] property in a

processes for inproving the quality of crude_ include

dlsadmtaggdamﬁemémt alo gignifiventhy ehpadingratieps Pransriiesip the he

dlsage%tg%&;g R&G rd(é:: & E‘ob F}éadxé@ %gxggrk‘zpaa n‘prE)JéFs?eEte g{ég 1%10% tﬁg Sblhty to

sign@edd@fla kddicé m@%ﬁﬁﬁ@ls&ﬂz@hﬁ%@f cridieahile)Git die&ﬁdl%aiﬁﬁ@@ﬁ@ changing
crudes due to the costs of diluent and/or jncreased
by acdssired @iOWE Hen NI OB LY ERRRRIEHISEFUFHES SUAYATIRGH of
t d crude may, in sone .
am@%%ﬁﬁﬁ%g%ﬁm %@?@gg §%%§ ity of such crude. U. S
PatSimid\jﬁscesﬁas&“éﬂ 9o éving tisugpliatikast cmudeallnclu6¢ ﬁd’cﬁngéﬁllumt to
Meyer s etda 06 , 266, Gran et al . 928,502
dlsaé@ﬁ“ﬁ%&?ﬁ cgydegjo 1 10 4‘”%}5%t HeéceBE EHPOBENty ICO’:1trl ulgag/ o ‘?9
d1sah9a&£&ggﬁ@%e%esalAddn% &Yﬁ]en@ %@WE%rTéé%féle@ iflredes coEk treating

Tanaka et al., desciTbe various
disadvadesdesydes ¥s¢ tnthe castsl %@ha:h;zmdéorﬂmre@ﬂeé cegsiqlgandle the

iR PSR EITE.© Al r-ERa TutE iy ypome

situdditsi dRidabd Eté{blﬁﬁﬁ(ﬁlé%@h@ﬂcudgany of the technical
probl ems set forth above. ni’ di sadvant aged crudes
éri

ger{érSaPatyntﬁé@ﬁe 6,244087 m%@ab@r@fﬁ 4,247,26% 0 Mewmipetel ;
|
60654 Ehac Al T80k o0 [ BARAGG L. PFELIR WIkARL S al

reaumnt 0’con

5,89 &7 6 toVIghohtd aragges,@rm 686 $o @fac]ity (ét ﬂg@ﬁd dL&SIl[B@I to Tanaka et al.,
treatment). Other undesirable properties incl

des¢rgheatarions VOH‘?SQW’ YL snd fatalyele £o1raRscsSIEg FYYR dﬁge RIpEfsses,
syst%fﬁ@ MBlq&atal n)?@ cfélégnbe‘a H%sﬁgé‘ckﬁﬁs BRWRYed ?B@er l%fté’cf@pé)l{@%lﬁjty

nt am na nmet al's 'salts of organic
becan;d/oﬁ maay géthededmgbproblempoanivsth.ab®uch properties tend

to cause bl ems.in _con en nal transportation
i, ABARABIES SR Tonetly PAE: Wena e piosu gy (for example,
relaglggl;r‘?ﬁg}f)ﬁANdQ &haassgdo ‘B@&&hé’ §ﬂste{b'lé @urufg" R8T PAndAS aNBndency to

or- I ncreased usage of hydrogen during treatnent.
con@ﬁlnn@ reletth/ekydarg amasintprofihydegen doopindatmenitl Odeh nndfalrable

r inproved .systens and/ or
propgfesionyds ETUR BN Siaguin e RpMroeRe e Heat g BBl
resﬁﬁ@%@a&&ambbﬁﬁ&&t&@%ﬁ@%&ap&&mﬁﬁqmﬂg mdBRIL nictal 841&Qf

a S|gn|f|cant economi ¢ and techni cal need for systens,

orgarit hads andlatpreanicaKaEssecanahads)c SHCl Prongibies knd ¢ eapse problems
inc n\(r)egl%%}léﬁrsanlsp%rtaatlgrll %na(ij/\o/ra trr]ft:a%%ergt facilities, including increased corrosion,

decreased catalyst life, process plugging, and/or increased usage of hydrogen during
treatment. Thus, there is a significant economic and technical need forimproved systems,

methods, and/or catalysts for conversion of disadvantaged crudes into crude products with
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crude while only selectively changi ng other properties
in the di sadvantaged crude. SUMVARY OF THE | NVENTI ON

w0 poeneioons descri bed herein generally rel at e POT/US2004/042241
systens, nethods and catal ysts for conversion of a

crude, feed to a.fotal product.c [1.S]
mor IS BEhetesn Th8isas afh BatblicPE Roh bl EGHRG necd for
systdri BB Sand s ChiaBet tharcah Bhalgs Selge® pripkitics ¢ atiBadvantaged
conposi tions that have novel conbinati g,ns of
crude oviple weh sslactivels changGiotherdppasiies igthe dispivsataged sivded

R d net hods descri bed herein. The
SU i Ny O’Nt hod of producing a crude

pr deheationscdes@itiedihegein gariabiclag @ systente, thetbddsmndreatgsts for
or nore catalysts to produce a tqtal 1%loduc {h .
converionelescrneieed (R tqiplgupduct CoRRENS,2 e OF if?dfab‘h%"cme

o o T Rl bttt

avin
combbétioatthitjhavs nival cogbmaponsefsomponkngy thetsin. i Suehwiontpoaitions can
medi an pore dianmeter in a range fr 90 A to 180 A,
be ofjained by qs’é’§§ge g@%an@%etp%%ac&sq %t pores in the
POF§ e SiveRtih Bohidayh nfiin ey pR8dRiR0s Srudé prsaLES, covhbiiing:
45 Tﬁegﬂrl\étﬂe 1§rr][ttg.\)di an pore di aﬂr?ret e}rf%o({v\hgr e?n por e s?zeﬁ]‘%3
contdétitgd drudé fead vsthamede erecatalysisyo MoTvakoRd @rauethat includes

the G ogr bt B AR OB CR UL BB 29 L0 M
the &f1e feligaviheabANBEA GRS DANanBatdsastiglesithe eatallyyts ASTilk a pore
Met hod D664. The invention al so proyides met hqd of
sizeplisdowiongvith & medien poauliemetce Bhpings Hgm Phtadso z‘gwéth at least
60‘%?(3# tgg t(%?elgglﬂn\ﬁel; ?{gc{}gs ﬂlrt}mggélg: sfz%td?gtﬁ%l%nt}ﬁv gé'a{%&@ dBmeter

I hc e crude pro wherei n

- withih@s & ifttBe Pleadt Pord diamelel,guticteiniprteusize distriBdti@Csas deterthined

' 0.101 MPa, th de feed havi TAN of t
by AEV Methad BUBSaed Gontriibing Sog e oRAbP Ry e b e gruge

20

25

30

o EPMNT il 9 a0 ot s

detetmird\bst ASTEMI Methoth ®6pdr e si ze di stribution having, per

gr of catalyst, from0.0001.grgns to 0..08 gra [N

o T sdBrReR 8l b AmEOng oA ne A 5BioR 2Rl Roftbtising:
con&%{iﬁé”i ahRd faa Wikl St orhoreRhidBERRY ProdRte Atotdlreduct that includes

thereof; and controlling contact IL@? condi tions suc

h
the tivde ptddact; whersimpthe guiste piednchis pANui migturess 25 §6wnd 0. k0 MPa,

TAN aof .the. cr f eed, ' AN. | rm :
the SRt PROEHOHEBE TP Enel o S oF (P SoRRE AR e sie
distBbuhsPEHE b Ak dnGionsl Giaprend U bt 0 DDA, 2t Agerntiaed by AISAYA dMethod

crude feed with one or nore catal ysts to produce

a
D4288; aid he satatyst harving theppisciss ALHEDE Uk vEIge BEFcam o Spalt: from
e crude I A |10 ' '
L T T
cal&l-la'iec} @sswﬁghhﬁfﬂﬂldlﬁbﬁdﬁunﬁﬁﬁ M)@ﬁiﬁ&theﬁogj ail_&isx)ntm]éiqulgfconmeing
catal ysts having _ a pore siz I.stri butl
condgimanigbdhe 1 GHE BIodart 1 & T4NL0! i9oko0E HubET ANhekhe crude
fee&’XNlé?%W E&@.d@f’eﬁﬁﬁmd%ﬁl%ém Mé&had p8bahavi ng the pore

Si ze i'on conprifsing one or nore netals from
Col TiainGerafontalsd fPevidexh meihab o€ prodneinga crslegproduct, comprising:

contacting a crude feed with one or more catalysts to produce a total product that includes

the crude product, wherein the crude product is a liquid mixture at 25 °C and 0.101 MPa,
the crude feed having a TAN of at least 0.3, as determined by ASTM D664, at least one of

the catalysts having a pore size distribution with a median pore diameter of at least 180 A,
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conmpounds of one or nore netals from Colum 6 of the
Periodic Table, or m xtures thereof; and controlling
w@oemsacioefag condi tions such that the crude proRPCUSIvEE042241
a TAN of at nost 90% of the TAN of the crude feed,
wher.ei n, TAN- ' 6 Py :
os AT BR AN OI T BT, AR RSP A B 88 peRost i Bbuion
compYififel6he o:GABRITh&ERIS GioncOoluant 6 ofitha Periodie Thbkdond dimone
‘or nore catalysts to produce a t4&§l Qr %pt t hat .
r

d

compegidg @ §ne prempieaBials fiv e PLlUnHR PEIR Peradic tabte. P BiiEs

= N o TV T e Y a g : : rueeN
therdo: ot finehidglopd Rt Gl Brod s a S of
mosiViI%h of tHCHBAIN ofitiek axtidd feed twienein ATAN eascleteahystidy ASTM Method

conprises: (a) one or nore netals from Colum 6 of the
D66fer i odi ¢ Tabl e, one or nore corrpounds of one or nore

metrgl. ?n\fehﬁﬁﬂ £10h ?fmi&s Qi b @ity d &Rl€ prddct, comprising:

m xtures thereot; and (b) one or nore netaPs from
cont@ringrancrii@e febd whih dReor owire calallyste to produes a total prasiepibaiigsludes

the o 00, Hhe i Be S e PSP TAdRitaPRHe 4 B qrng Gy By Mpe.
the @hdd REAhaGRE YAN d0atNEER0.3 1A defdrRinddVyUaSITIH Methall D6%4] dnhd at

a range from1 to 10; and controlling contactin Lo
leastoanediftthoentalsis bompriges:t (Rows gdeorsmeidle frOﬁagolalrrmA(?\p%the Periodic

L

TabR| §OmBt@¢s dREeof AMal(BPchet niire digals Gom Coluged IorafdbePeriodic
conprising: contacting a crude feed with on

or re ..
Tableaprg §ranerecamppBrisce 0ae phgre MeBRfEem (eiyma i@ PﬁH@ng’eflﬂ@w
i ‘ ey . Li o
T Ao D R LA 20
Colwmi A¥herél ia.in 4 sage from3], toalfd ahdeorvrudling cambacéing aomdiferssuch that
e SO (B L SR T\ ot St Ke i

isasode%}rrgﬁ 85TVeRRHRA IBsue netals from Col um 6 of the
Peri1odi c Tabl e, one or nore conpounds of one or nore

metTlesn¥antion @b pravides afmethed eprodetiieg T atide prasuics gpmpaging:

as.wei ght, of netal , or m xtures.thereof.: .
con g Ohe ey St e " InTb AR 0 DERL g 1 it o pode
the &hdS LA, GAERLYSE cridb ph@Rst is Q. 102i DmhaiBreal 25 60@nd0.101 MPa,
nore netals from Colum 6 of the Periodic Table, one.

the emderfaed hewimpoUird obt legnt 0G5 antbibe ORBPBIMSTS Fakry Lo FemPrIBNE: (2)
a ﬁro{ ca&ﬁq%‘t RL%E: 52 'cgtagfga&a%ianﬁg ﬁ%r%#%x?ﬁfﬁ%r&%aﬁ@@s@ BonPh.008E & 0.06

ures ther ['Tng cont'acti ng
grarfi® 6l iohé enmosdimbtatsifaim Cotuned 61detherRedudic Tabdk, andléiNnade at

nost 90% of the TAN of the crude feed,. in TAN |
compeuBKst QLG 198 gopymaigiarovs (b 64 ?hﬁﬂ?éloyjme“[eﬁ% aﬁlcgﬁgea as
. ; Lt R .
weihU LA, 8 SRR SrcE AR fond GRICIESecoh@ @Rt having,
per gfuen of sedoticecatapgroatiebst @02 gramsarf: omer @ mee abealf from Column 6 of
Col u 5 of the Periodic Table, or m xtures thereof;
the PO SR rtCa? FPRIAG 415 RGeS eIl Font GREBHNG of the
PerfoliicAtabl & 8iulted 29 5R1Bht 8F RG], 3r Rl RAnRESS; IMAEBolling
support ‘material, as determned by x-ray diffraction;

conmotingberdéionstsheh ihat the yside pasiuat lpsrel AN at most 90% of the TAN of
the crude feed, wherein TAN is as determined by ASTM Method D664.
The invention also provides a catalyst composition, comprising: (a) one or more

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

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

WO pws6392h al so provi des a catal yst conpositi oPCT/US2004/042241
conprising: (a) one or nore netals from Colum 6 of

hav1g£@gﬁ&%g@%§g%ﬂﬁl g%ﬁs’@r %rﬁ o(fgqg?g gtgﬁna?_éeg%?ﬁn 8F support

matefﬁllx LdRSmtiR&T Bpk-rax dil‘fra%tlsﬂmﬁr\trhemh ehid @italhﬁ\hlam g pare size

heta al um na cont'ent of at | east % g ttﬁlgm
dlstrlbum with penedigrapare fliames of at leatt 8139 as %te’a’é‘tl%ﬁi Ry
X~ I iffraction; and wherein the catalyst has a pore
Methgflpeﬂ&g?'st ribution with a nedian pore di aneter of at
| eBigd ingéfioh, al@sSproeidey mmﬁgstwmeﬁmmmlsm@ ong hemore
|nvent| on aI SQ prowg catal yst co 03| 0
metalscfqm ColHgn 6 CAJBedirEOgic TAgHe ORfe PRMOTS CSIRORBIL HrPns Qgmore
meta srk?orﬁ & \ﬂﬁﬁ 6 o-ﬁig o@ﬁ:el“aﬁb[e BPhfExtaRY Qﬁ%ﬂé&s B_?fa s@porPhaterial
from 1°Unmn b of the Periodi¢ abl'e, one
havutg a ﬂ‘iéfaﬁaltiliﬁirﬁl confenbofi abtdasirth]1 gramis aflthetPelingua pefmmﬂ@f support
one or nore rrpoun of. one or, nor l s
matega). anelgBed AL KPRY f BT OTaBIE R G Fema o & s 7
dlstrfbpiloﬁﬁﬂﬁpaqﬁealaﬁ'ﬁg)t% [didhet&DialBast 13063 s Aetethined 69 ST
0 'east 0.1 grans of theta al um na per.gram of
Metlsuddp4282. mat eri al , as determ ned by x-ray diffraction;

e LS 0L e A A P
meta@seﬁ&h'@ﬁﬁﬁn@yof%TMrMMIWS ar m'ﬂﬂ@ccbrﬂp/cﬁmﬂs oflorazl &anore

provides a nethod of producing a cata risin
metsiofoyna SaighoPenay o gnger ORI LGB e the

Perleﬁgﬁ” of)ltg{ ?}n%t o% goorg ééﬁgﬁ%nd%? ?rlgér gr oplee rﬁlé’tﬁﬂcff @Bfﬂ?ﬁﬂ §68the

Peri6Q8TabIE] iOnBHGeOtherdf; &by sippsrtinmaenLhhving a5h<ﬁa aluhrgna content
Peri odi C Tabl e, one or nore conpounds of.

of atjpasy P4 gra@ﬁptﬁqe@rﬁl,urgmaﬁ)e{ SUBRRTE m?%a s getremrﬁ?leg by x-ray
dlffrg?:t)%tnu 51? VJth% PRE ’catla§1§lt has'a Eé ﬁﬂe iBeituheh Q/ltﬂ'&tiﬁedlﬁl pore

meta m xt ure at terrperature of at |east 400
d1an£b€‘er oﬁradlefastm‘.mdg ak [deteained g ASTM Methed PA&8%at al yst has

o "1he Treain gl previdhs ager b T ReTRg S ARNE HuATEISE
comﬂh‘fné Qytﬁﬁ'bi'toﬁt@bl%brﬁﬁ&ﬁ inttess B ki ROoflppért/plead udkimge, vherein the -

yst, conmprising: conbining a support wth one or
suppont eonmetsas thetacalfuping endsmgpms maoreref tie Etals GPRPIIHAS PRY §F more

t.he s ort
met%}is ?rpﬁg ﬁlé]{rm iotgtglﬁ%?ﬁéqlﬁ ?g@geoe}lg;gpnngc?g cbiy aﬁﬂ{?ﬁ fo@ bnd"O fore
metﬁ@ IRepNCEiugin 3 BEMPPEfi et Tabflapdranixaies thereof) rheatctrﬁatpngl thggheta

one or nore netals from Col um. 6 of tge P i odi c][1
alurﬂ'lab seppoo meiakmirteee 2t pégreRsratuiseiat leagA00n G prblorRLgfhe

1in | nt didheter of at
cf BTGRP L kK by PP ol e ot
leasﬁ’gl!(ﬁJ&y&édét@’m1ﬂedJWAS$1\/IzMeﬂioéﬂ)42}8lt| on with a nedian
pore di ameter of at |east 230_A .as deter ed

b
e HisdnTsraen AlspREovisRAe o bR 8f B5TBGH GUSDS: REPRUNNG,
corrponﬁggﬁlsﬂ}gpo?t Gt A6 B B8KGhetals W RIrSd ffPport/metal mixture, wherein the

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

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

alumina support/metal mixture at a temperature of at least 400 °C; and forming the
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contacting a crude feed wth one or nore catal ysts to
produce a total product that includes the crude

w@e@dneioz4 wherei n the crude product is a |iquiBCTUS1004/@42241
at 25 0C and 0.101 MPa, the crude feed having a TAN of

a t | Vi
casp o83 0n OB S ho B o BV Y B e ot
leas@D30 Aasd det&hided @sASEMmmad)mzASTM Met hod D4282,
and the catal yst having the pore size distribution

eI 1BY§R§oR [BlS0 Previden avachad obre dusings caidedreduet, cppppyising:
PS8R 5 T OB TS DRSO

the Talde @rodact, mwhetein #e chiierpeeduct Brdiquiditixtidd a1@ 5 (?ﬁlrﬁndd)t ]lOdgMPa

condi ti s such th t the crude product, has,a TAN., of
the e fesd i3 feaﬁtﬁé &t lsad ong g the gatalysts Pay g %Igore size

distBBuSlit ®lifTh wlﬁpﬁg%wﬁg lpsk 168480 I\h g Hé’[&%ﬂhécpﬂy kg0

provi des a net produci ng a crude product,
Memodmmzsz regd thocdtalgstihaging tha poote size distriutiongnmpaisingtieta alumina

and&%‘é g)lﬂ tre:\nllfa@%%ﬁlg OIB%%ES an %teoﬁ g% Ilaeﬁlé% TE%) Sk ﬂig g{: ﬁ%g} ((:)ompounds of
oneRfr %’d%@ Inetawﬁ&ﬁl Collhg CSUBEPSIRIITALIE, Sor Rikiuids tHer@b bbd €

at 25 0C and 101 MPa, the crude feed having a TAN of
congrpllinggentactigg CCInIdGlO@S Sich th@tébe emdf: pepdagt e o6 At magt 90% of

t.l east r c

e Sl P Rudel BT Sl BHNARIRSF] AT O

POI BheSin#éhtidbinSll ol fRo i€ Methbd af pRducing Reielediradit, @omptising:

at least 90 A as determ ned by ASTM Met hod D4282; and
congasting alcTudg deasomita eng nger@r?ataiyszyﬁfg thepregsnge 6f a Axdregemhsource to

t r r. f

e
liquad gaxiue: @2 §Erand@ntdi MiPm,gh@ ange fiedhasingla TAlstof bhleast 0.3, the

crude_ pr.oduct has an oxygen co t of at nost 90% of
cruge e kB 46 BRYERCOBIET e BetL ] Hedama AP EIE PARETG of erude

e o G, ST R o 900 A 0L

diambeoofatdedstied Aaaméetttmdncd‘ b}pASEM:MQ?QlOd MZﬁdearp;ir @uitrotling

r f t.h
conle idfons 6 Poshie AR s Bt iidk Mol MaEa A CBE st
90% ¥R AN eHe cridieregd, rhnﬂ heredhsecaiad ld)fbrgaﬁlcéb)dyE@iU¢di|1ta1n1ng
m xture at 25 0C and 101 MPa, the crude feed havi ngl
congpopas gichahat |t1@ea@ud@pmdu%trh@s an oXyeg8copigat offat mest 90% of the
oG TSI O RBE AT o0y LRl F5E e ABdmoos

andRayicedlt st &, deteitinyd bYDASTRIAVIpHVA E386f one or nore
mst als fromColum 6 of the Periodic Tabl cgl cul at ed.
s g @ﬁ?mlﬁn %ﬁé’tﬁPVld@iaPﬁe@GP&TQdﬁ%@fcmérﬂ ct, comprising:

co Q%ﬁbp glckd(ﬁ%&f)@ftﬁl%h% ngms&rhq'[at(l)}ht At l}ﬁ&ﬁﬁetan@ttal ﬁs}ohucq Yol &gzludes |

space ve inac Ing zone i's over
thebrucbl’pﬁiodd&e viterde tl&r@dcﬂﬂ:proﬂms isa H'q\hti ofixtatre at@St°CHRHW0I0T MPa,
eed, . wh

t he. TAN of t h TAN |
the(?é‘%ed@rfﬁ? 3 %JU P@éﬁ%étcp béed 2 iﬁgStloﬁ‘@ Qﬁﬁﬁe(fﬁtagf stschaving, per
grae{ &Vaa&?fst %t ieagtftp@o 10%raﬁrs BAWGE ggmgs @e&@s P6AG kMmN 6 of the

risi'ig: contacting a cru w th one or nore
PemxailcaTg?cﬂe sane o1 hivee pores@mde oHénecorhyate oydals four Celumn 6 of the

Per%{dg(gﬁ%ﬁe 9#?8%4155[‘%% roétgge? T%gﬁljg?qui ht rrégf %:Eléll controlling
contacting conditions such that a liquid hourly space velocity in a contacting zone is over
10 h™, and the crude product has a TAN of at most 90% of the TAN of the crude feed,
wherein TAN is as determined by ASTM Method D664.

7
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15

liquid m xture at 25 0C and 0.101 MPa, the crude feed

having a TAN of at least 0.1, the crude feed having a
wa@adose3seont ent of at | east 0.0001 grans of suP€T/USIE4/042241

gram of crude feed, and at |east one of the catalysts

co

por s ofi Ao B R HERGH BT bloBlien St haSiut Komprising
confreting 8 cfude fizedokitinondorahorte h:etaBetﬂ indhecprésince pf mhydrogen source to

Drogussch DRSS REIRes o THEE BISHTGtc PG (R e et is 2
llql{l(ﬁﬁﬁﬁy{étﬁﬁgsc IRk 6ol NPAYEY QE&NRY haifgh a9 hW@f BAE&tHA, the

hase separation of the crude duri ng
crudmfeedihmrmga sulfiguiotitchbef 4t yeash0@0 lvashms iof yulfuﬂr p@ngramr of crude

r ntact i Z is over 10 h 1 the
feed 208 aCRA 5% hfhs SRRt duYigions o et DT HRE Golma 6 of the
PerfddidPatl& 8He 0RAMBrd dfnpduddo iR s Ghord BetNGfr8mSTblfbih 6 of the
content of 70-130% of the sul fur content of the crude

PerfodidTabléh er miixiumearhdreofaandiesminoHingegniggtingsaadijians gich that, during

o RO RB S B S B e

sepRtiafiE6f the cAude fekdiehRingddttacting) iguidiondy spaetalicitn gn ane or more
crude feed with one or nore catal ysts_ in the presenc
congActing geres suaven A hoghe %eré%dmbhwwﬁ TAN;0f st S0% of the

ARGl BBl DG NG ORCEL 0. or

sul]NPaOntét[td)f dendridd feemgwlmh et rsgﬁscdetmdmtnedl’w ASSIEM Mbthdd D664,
the crude feed, duri hydr ogen at a
ands%‘ffé’é?%’éenrtéstaé '& me@egmﬁ? "on of the crude

f eeﬁhegﬁi(/ rﬁﬂ)n%% 8@/1(165@@16&@&%@gfdaﬂcﬁkﬁ(érl&fe%b&’tﬁ@ @mprising:
pr odu ng a crude product, —conprising

contapting e vivng feedcwiill ené eemore catal ysyedindlgpresance héa ga@g@ml@eimgen

oV S R o o el 1 aPER B

20

25

30

proREQGUE tiqhid ndxhukSlati 25 90 1. mlaMPa%rﬂQoﬁﬁGIl&gk@ﬂtaMﬁfg conditions
and controlling contacting conditions such that the

such thed ¢hef arede feed, clyring cortdchinRtakes A ngemataa sehectqdrigte to inhibit
ph'cﬁg ge QL 4P fh% ?u&e%g& {iur?rp% é%{ﬂgac{ hen at a second

ogen up ake con e 'first hydrogen uptake

C On’ﬂhé indentlai g woiidey enethot offpiddaciag aanaticprddwrgenmprising:
upt ake conditjon, and net hydrogen Fptake in t%{flrst
Ws@émﬁﬁ@%@lth BM@FPE%W th%pr@aqﬂcnze PRI goTe fafabyss to produce

a tdf alé;r et @bt %e@g% &t tr&fu@{ wWHeRG e cFide pﬁff)@ucft 'isoe[Tquuld

easl| ng d oné or nore properties of
mittve at 25I6E apa_l 0dot MBAamgh:oln;ro%g rosthct@Peond]tmns vechttbat the crude

feof duepniopird e PG ke LB AR bR et théat a second
hydth %’3“'&# é;@n&lﬁHﬁi ShOFRH Hodro ggrpm&l{esdoﬂgttloﬁ PRt Qﬁff&gntafrom the
Ccr e eed wth

one or noré catalysts at a first
secbad‘rbyﬁragamr@ta‘l@l cdooditidn andaehhyaire gangiptekean seciomichydrogen uptake

condfiFch GodpendR B Be o ARt bague! PEnE Bdm
dedréa@h‘ig%e[ﬂv)‘ I fhdddnedr nftfre Broplrtikd df MBRrudeBodick elingedy at most

having a TAN of at |east O. 3 and control li ng
90%aelptvs foribe epritive opsosmote Hrhmrtutsm_f the ¢ryde fas t act i ng

te rature [ at_ | ast 3%&9 ﬁr. t han ‘if c%m risin
con P’IVF@“{% Y Fsea o Brodicing A lPéP priSIng:
corlicfﬁdﬂélgfa caldertesd wlRUné 6 Abiev@itdl it 2@ fiéNe@beriahge f(ﬂld)ﬁi%d by
ee

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

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

8
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wherein TAN is as determ ned by ASTM Met hod D664. The

i nvention al so provides a nmethod of producing a crude
wWEe@d061924 conpri sing: contacting a crude feed MT/OSINE042241

or nore catal ysts to produce a total product that

i ncl ud u product erein.. oy
s A B 2 TS s b B AR R TR v
conth@fY té}ﬁﬁérﬁﬁr@ls TN 81302C loe@sthal 1l setbiel @mtideng esmaberature, and
aving a sulfur content of at |east 0,0001 rans

f
the cgudef prpdlpé hags BAN0ST a8 mege9%eelativmie the TADRGE! 6ﬁ’éldsgeqdhe
[.s tals from Colum 6
Whe%?‘lm ?ﬁéﬁl%@? | %tg{) aE?gA%%gvrI}gE%Wn]gr 6(}Pcorrpounds of one or
MDIT§e Rfeation 515@??0@131@ Anebhaf oftprediergd odiude faidhet, camprising:
m xtures thereo and control | i ng cqnt act

contaesingi a radesiesd) whthmator m%e TS i BradRGe anfaga'f Broglu} thpt inpludes
e PR, L g i 47y Sy gacys ast i e,
the @04 f8d hafing h& AN ofte léaseﬁl 3, ﬂdaeneierfeeﬁbhﬂvurg asulfur content of at

lastis 0Lk PP AERILBY PRETRINBISRERF ‘i aniict o SR el

com@fﬁ‘ﬂ? d&s oPmbR!t rﬂ&gls Honk Cﬁﬁhﬁ% 5' Of the PeHd@icPraBRU6He or more

nprising: contacting a crude feed with one or nore
compamaisyfﬂose pompreouetels feom Gokimmé of thetRehigdiciTiable, gemitpiEs
wherein the cru
thergtyg Gniipiiog coteaie (g el pRUBE Kl bhdel Bl TN of
mosBodANrPhe BANI (AR crildel feell rdahe! &@dé pRdubichas aguﬁuﬂ @mitattef 70-
content of at least 0.1 granms of_ residue

130%rafdbe swbn conteet fth wude fesaevagreinnleAl it 29 Grartned b ByAsTm

| fio6he
Mo Bt 4 sBitfs hielPlsras Bttt bOMNAANGG Blod e
- MetTHeSnientioh &b provides afméthed Beproduiing Zahide praiuct, comprising:
m xtures thereof; and contr o{yl i ng contacti

conteas  POAS RSt ORI RIOr S CRGNE g BUGEES isthl dradug Gt gpludes

. the E@Bﬁé B%%%tofuhéﬂaﬁl tI@MuQE P tQfickss léOIﬁluﬁcPﬁ%uﬁe% 2650E8d 0.101 MPa,

as a resid ont ent of - 130% of the
the émae thed havinp AN Of atHeastt Oud ehef aradt feachhlama eisilug Apntent of at

e G Tl

comga‘r R ok Afese ﬁeﬁfstma @furhh @%@@hd&rﬁ)dfdm phedLGibre
ISI ng: contacting a crude feed with one or npre

conmuadlw(ﬁt@etoommmg@b? m §todmp b the Pariedic Tabks, quBuxtires

t t
o5 BO RSl R Foh B RleF pRLAEYRk el B orar
most 90N fahe TN SABE cﬁd& feeahmearudéq)récamdhmemguacMMt of 70-
content of at least 0.1 grams of VGO per gra of cregﬂg

130Peefihe aers@rh@tcont@atsqftbwuée fqeﬁeal@aw%ﬂr%@l%m elgTRILR
AsPRRISd Bded! sod QL O&ln?ém 155as°cfetér}?ﬁ1e@§>é/t&:fim ﬁa%& D5307.

more conpoun one or nore -
Col Dliﬁl116erﬂfontalse previded methat b€ prodocing ntcurdte:pr(bduet @ofmprising:

and control|ing contacting c ndltlon h t ha
congactigga srusgdead Wislsore oFANPISTa o Cetplo gt Jat includes
G Ji‘ﬁﬁ ta \é@@s@e@hgotlo@ﬁ\dpa
the %ﬁﬁf %B‘@lg% Rﬁﬁ%l#&%%gg%;ﬁgnt of t (i:ul cr uX eref eed
the vhele dbgd NERgeOPAR NI af kas D). J¢heermilnfedd byvaIM (R@tcmdnt of at
leas?%.slogr'ams of VGO per gram of crude feed, and at least one of the catalysts
comprising one or more metals from Column 6 of the Periodic Table, one or more -

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

thereof: and controlling contacting conditions such that the crude product has a TAN of at

9
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The invention al so provides a nethod of producing a

crude product, conprising: contacting a crude feed
wowaok/oeaveds or nore catal ysts to produce a t ot al PET/O82004/042241

that includes the crude product, wherein the crude

mostYg e)jgff ghﬁs%‘n?de%éﬁ %ﬂ%\ff&? é%dﬁ lﬁQQVfGéQéntBﬁaoﬂo 130%

¢rod avi n east 0.3,

of thk 8a30 comtent(xff theh&udafeaﬂ yaiklsvhieseio BiGO rmabﬂeat ioys dcielmtunﬂcil hy
a support with one or nore netals from Colum 6 of the

ASTﬁ@Bk@HF% ¥ e, one or nore conpounds of one or nore

f}é ﬁw%ﬁﬁ)(ﬁer eo#%(hd@s Rinckita b Ride aT&QB@proﬁﬁct comprising:

ures t produce a catalyst precursor; and
contﬁ@fn@angudd‘l&ed: Mthloyxs pr m;arermlystg tat predecstactoipd prqdrl@tdh@tsmludes

AR SR8 B TR BB 1 v

the &@&H 9& hivise & IANAGH dt MehsCOBirdi a@'[é‘asﬁ&f’efbf&ﬁb?éatdlff@s Brobeienable
product has a TAN of at nost 90% of the TAN of the

by: comigeing esupporhwith oue et mere maetels fimp (okian @ ofefsgodic Table,

o B S o S POBELDN e
mlx&%saher%ioﬂﬂﬁ{)dﬁ&é&t catalyst Fﬂa@ﬁrsbﬁ and ferdengpthedaatyst bqhhasaﬁng the

he crude product is uid mxture at 25 0C aa
catalcvsﬂmicw in ﬂwenr@&ea@eeofi‘@é@r PSS e copleEiag eqmpsungs at a

tem;heéﬁs ngbegch\% i{}ﬁ) aé a‘.?hZi c%nggi}lgégg?tggt}ntg ctlo gitlohd! gﬁ:hftﬁﬁ%e crude

gravity o eas and at |east one
prodatt idie TANIf ysinestonpof the TN 0Ethe rcruderfeedret al s f r om

Colum 6 of the Perjodic Ta ne or .
oF Th Gt RS0 REVCS AT TR G DR P L g sing:
contd@il cr‘a&e foed Rﬂfhﬁeto? H2OEata 0 1S PRELE 4 1R pERAGb iRBludes

conditions suc at the crude product has a VISCOSItK&
the @tidSpro8u@Crbéret therositle pOKnoff is v Higuid wixdwe )2 pTC apk0.101 MPa,

the i Gea FrrpEan srastuats At aSal EF o106 3. BRLh 82
havﬂi'\l/g e ’Awgéﬁizfrbf"éﬂeaﬁrl@Véﬂd’at|1§asﬁ§nedrﬁttﬁé Batalsts bcymﬁt‘i?s'lfﬁ@ one or

and viscosity is as determ ned ASTM
mord/Btetasl fDmaEe unmHeof] the/Bertadim TahlePnsos waie §015P91@61ﬁ 8oy or more

duc a [.O C
B PR SRR S RE S B R
confabtidd cpdatbue kudhtabt thociute podiibichas ral:bﬁi@oslt}oamdt& oGt enast 90%
the crude product is a ll%ﬂld xtu

2
of tly, vierpsitpaf thewanderfersat B S th 204 Hig qu /‘Wloé"fd S?VIP% &g gPI gravity
of 7? 150% &d[hé n$ tlgfhellt? lof TR Fudededd, Xﬂie?mﬁ AR okt Gs aBdetermined by

eas one ca conpr i si'ng 'vanadi um “one”or nore
ASTMINeiod H68L2 \mdazuhcumy ions détztminedby ASH M)Metlamd)%@

addi tional, cataly wher he add|t|
c ol Sign 8150 P s SaBTTMO %p iPefcing b SBiE Ptk pifbrising:
conﬁ&%)é‘ BZe BledQfith Me dFRhste CRa Pfﬂ%ﬁl@é 8 tot&lfproduct that includes

nations thereof; and contr oI contacting
the crodel ptddnmis whersin the atude peodnctide lmmblm@ttuwwé 23 °¢And 8r104¢MPa,

e B30 203 el By G408 SRS B e

leasP bRY éa‘ilﬁ%t%om%h%g vahaddiR W] 37 Gn e €6 MUK @€ Vstadium, or mixtures
onprising: contacting a crude feed wth one or nore

thexeaﬁ; ahg a1 sdditionpd oafakyst, whersirathe pddi@gnal catalist ¢omenTisgeeng prgnore
COICr u%ﬁpgta ? g%drd%rgkgﬁlg \3_1‘61% %/ﬁge or ored(%\lhmn% rﬁetjaisq&] d

combinations thereof; and controlling contacting conditions such that the crude product
has a TAN of at most 90% of the TAN of the crude feed, wherein TAN is as determined
by ASTM Method D664.
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and the crude feed has a TAN of at |east O0.1;
generati ng hydrogen during the contacting; and

W@ /063924 ng contacting conditions such that tPET/Us200€042241
product has a TAN of at nost 90% of the TAN of the

cryde.feed erein, TAN i S. determ n TM .
eileaanon AF e A ApRo BRI SE0aB i bomprising:

contBEt 108 feel WHEBEOHRIP M catslehitd floddce £ witdl peddudgthat includes
crude feed with one or nore catal ysts to

cat ; S roduce_a
the eradeaprognasdwbereinihe ciude prrgiast is piquid mixtye @g%f’C apfh 881 MPa,

he crude, prod ' el ] o
and s FIGER RIS AN 412 st P B the b Pl g Bl fortacting:
and Qoritroé@fgjccﬁﬁadtiﬁg%bndiﬁenﬁuclﬁ et gﬁtm{c‘w&hgm hpy 4 TIAMYof at most

vanadi u one or_nore conpounds of  vanadi
90%tihe A ehibe &B1de Togde waigtsty bAN; 17 gs dSRRERY Egg ASTM Method
D6q§10ndi tions such that a contacting tenperature is at

east 200 0OC, and the crude product has a TAN of at

Mo Sthe 3%ntibn e plAitafa héthod ofiprediiarglia cmide pedduct] Adinpsgsing:

as _deternined hy ASTM Met hod, D664. .. The inventi .
conigris BITBN ted "AUNORTBNGF CHRSRACH EPHCET LRI T, Bt inetudes
the &QHPPﬂoﬁh&QWh&%HI 6 hidg pRodubtide HRRPmMthR 22D °Cfand0!181 MPa,

catalysts to produce a“total product that includes the
the emdelfeep hodngta, TANNef ef laast Bd , endiaideqst onkief the satalysts goingrising

Xture at 25 0C and, 0..101 MPa, the, crude feed,havi
vangliiag i OF R SAPOG Y O AL g R e o Fge P
confaBli®) JoHURIMS FRH t%htnzgcdfﬁd&ﬁﬂ% tMpepABreas atToist 200 APahddBEe crude

of vanadium or m xtures thereof; providin

produshis ATAY Gf Abyesbaflth ok Bisr AN @aHirsguetohed SthereiR THbis as

as f.l.o ' royded in a direction that is counter
dete?lg"{eﬁé)y%me@ﬁgﬁc@gde feed; and controlling
. CONtiRGhVdgion Andiprd it siethod bprotibeing b urlele pratbiot colnpsising:

a TAN of at nost 90% of the TAN of the cr u%e feed, .
confgrianged AUTARPdSViEE ORQtaRofe EGIYST IABTIULRE HY it thppigeludes

the m&sgwdaa @}hﬁ‘r%irpfh%\éhﬂfe?r L{EF{SQQ@@J PERUE DB ICANE DUDE MPa,
product d

, _conprising: contacting crude feed with one
the erudenfired haginglayBAN df at leass@uls endiatt lodshbnpobitia cetalysistcomprising
i ncl udes the crude oduct, .wherein the. crude pr.oduct
veni i, RR IO ARG O3By TS eteot e i s
ldRSEenRBircd aRhOEoradads, the gk flewbefnalpriVided e
° gﬁglegwo?{%aetn I ea?st O.%O%OZ ;Sans? at | eas_fgpéné o.f1 the
direchomthpsissountapioi the Agw.ad lzedirudy feedieandconigelting spiatimgsonditions

f nadi r,m Xtur, her epf ., a t v di
sucf ik R p R B R A iRt B BN AR e
whe?einer A #Rt Rfter@finddefsAS T thaa besant r ol |'i ng
contacting conditions such that the crude product has

a tBredhveytioy/atse providesh meihod ol poducing gcaidetredugt compasing:

apt ent_of e , ' ' '
cofGER LRl A Sl oS B PRl et
the BFUd¥ ipEtRBicR whetd® the@fuderpodiet 13 liquid tdbetupr8@6EC,and 0.101 MPa,
rising; contacting a crude feed

i th
the g ifeeslthaving, percaem ot §rudgfesd, @F%%l&%i(‘\”ftﬁ Somiepiqhatlrast 0002

' i € br iodrcdnifbidhéh of
eraffi Sl GG n PR BB fELRRRAL SHCbr b eopiithh o
vangdiual, ysinsxtoeshdrsifnghdvuba aatiadium cndystrhaninge moerpioeididgibution
_of vanadi um_ or . . .
with a median pore diameter of least 180 A; and controlling contacting conditions such
that the crude product has a total Ni/V/Fe content of at most 90% of the Ni/V/Fe content of

the crude feed, wherein Ni/V/Fe content is as determined by ASTM Method D5708.
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m xtures thereof, the crude feed conprising one or
nore al kali netal salts of one or nobre organic acids,
woer@so63%pr e al kal i ne-earth netal salts of onePCT/URINE042241
orgam c acids, or mxtures thereof, and the crude feed
J : I Q i o
ot oo BBl B o 8 prculiBh B or e bl Romprging
contefcting ganide feecl whish ofie et mbeaatal3t00@ddduge ansial @oduct that includes

the PG e G b o ot 55 RSt 125 “Lgd O-T01 MPa,

at lgelg,?%ke' dﬁhee@arté st?@%xg 131#1 %]xgx 101%7113:02% to?%ffoi'ezcdgﬁ?&ﬁlgg?g a}nadlum, or

ml}amds ﬂdemf |th@emade fded etrplising neret mioresalkalsmefal saclg;auf jope or more
ds..in the cru f eed, . wher.ei nt ent of al

orefiib 0% At OF ok IR inaert Mg aelts SECHeS St afgab R eids, or

mixh@atHefeoR@ndthd SrudStRl Maiigd, ;h:y gﬁélT M detdadd [ todl %ontmeof

i nvention al so provides a Reth of produ0|ng a crude
alkgli weiabtand elkeiind-sardiymetabnin astal ﬁ@tsa)f@rgmﬁec geadsapliat 1¢asidhe0001
s to uce a t duct at
erafis: ARl SubRe i Bl PLATLAS shnaPh the RHACHPIAEIRS s osaf content
of dligalifméthl) dhdlalRb¥ddIERthahetdb i0fhe @Mal@all@éf dYEanic héibs 6f atdost 90%
feed conprising one or nore alkali netal salts of one V

of the corterd of plak intet%lcmsisalk%m egrth msital, iimeipli salis abenganic acids in
the d%lfe al)\% % eﬂr co% gglgﬁleﬁﬁ %ﬁ'aﬁ(aﬁﬁé ggrth e‘[eﬁ'I 1§trﬁgtﬁssalts of

ereo € Cru avi ng, per gramo
orgfamedcldﬁlstdat@inmedﬂiy%STMfMaihbalD13m®t al, and
aI kal i neearth_netal, m%ta salts of olgjrg?anl aci ds
f Hee m@%@ton@ avotid %fr%\ﬁ’& (9f Praduping gcryfsraduct premprising:
con@é%'{dlﬁg){%}lﬁleq | 0L Bn P8 Sor c%?alﬁ'tsst‘b lp‘r&i-ﬂﬂ:é QR0 ﬁr@d@ct that includes
medi an pore dianeter in a range from90 Ato
+ithewiude patduct sidieredi) heafrudemodwt & a hmmtbanxtofe qjdﬁé’@ and . HY MPa,

o5 T R SRR B TP e, o
or ibtalltalié e hiStaASalBIrRnBbPRGrdyroditd beite o ‘ﬁﬁxﬁi‘é’s&ﬁereof the .

and controlling contacti ng condi ti ons such that the
crud¢ ﬁa@é hgvivgipet stasoberude fred.contab pentertt oiplkaliimatel and alkaline-

I i ne It r gani '
l in m?t%g%ﬁ} E)fg%glccaglnc{g%tf?i le3& glqz’)gﬁ I gl%en%a'%’ﬁé: %ﬁ%ﬁsgéne of the
catzﬂ!yét@haxn@g @p@% rslzmﬁsahbutidm wigh 8nedRhtpsrediaegaii aCraage f8m 90 A

ofdz{ crud 4 in content of alkali, net
to ISQcaikudti l%béqu HﬁtﬁTal DYRDEFRAL RPres & %hg,a poFe %}?f@éﬁtr@utwn having

a p&%'d%nété ﬁ‘flﬁi a5 g# t'ﬂ es aarﬁé}_% %1%?—:9 gin :l)%re D€ distr dlbutlon is

Invention al'so provi pro ucing a cru
as duteyohire], bycaSivi Mithgd DeGBL skl cngtralhng uolgadtegctonditiononeh that

R BT RS ey ARG S e i
of 6rgalgc hdi@uib{Oht 'fﬂ(?é% 9% o@&h@&n@:ﬁt gt fli A8 MRa alktaﬂﬁe-@zirﬁfjﬁetal in

havi ng gram of crude feed, a total
metbselioof oxganmtacids as thecnr@dmieed,gmlmmn camientatt alkahsmetdn mcba‘lkahne-

el ah el SpARLP R R A S TR s s
Wi t ’ﬂh@ﬁwélﬁﬂﬁtals@%ﬁﬁesl Ji‘ﬁmih%ﬁ%'f pRIdUBIaE ac&ud%qfrs&m& %Hﬁ)nsmg

pore size distribution having a pore diameter w't
comdBting efcrudedegreditianngorr mori catabysés to prdriice a itotplopredust 21@‘: includes.

the Spienatibh et B8 SRR B A RO 28 B 01 Mpa,
the %m&@qeéarMH%t ?&ag&alﬂ drehale fdd, Yidtal Mioviretbneht @tat 18st0.00002
90% of the V/Fe content of the crude feed, wherein

grangs/ apdre leagirmme rof thescatad yiehaasting qipere size distribution 'with a median pore
diameter in a range from 90 A to 180 A, with at least 60% of the total number of pores in
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by ASTM Met hod D5708. The invention al so provides a

nmet hod of producing a crude product, conprising:
w@omsaceng a crude feed with one or nore cat aP@EUS2004042241

produce a total product that includes the crude

the e 95 e liponagne oste SR AT Brhy Pl sfecer,

whee P28 Elz@ﬁw?fm&ﬁbh iR dkgmiidthyah KM Methed Ti428apiral ntrolling
innmetal salts of organic acids of at |east 0.000

01
cont:grtlagmp@twlgsr%mh dtat 6&@@1@1& rreduct has 3 pidNiGYyEe chatent of at most

o catal hav
oA R RSt R R ARl ) & i
byAgmméﬁﬂkthDHnm D4282 and the catal yst having the pore
ol Brimvenin AP P B RS R ROt T BrogBpBURRse
Collherinvenim alpeppgides
s
condligBnife A4 e ol AOSBI W8l 4 D0 Bhoy e

he adidbrbilwnswisdreln thdhertidé podactisle llguxddnmurh as2x°¢ andl. 101 MPa,
content of al kal.i netal

. d al kal h
the qredeaiPeb BRYias o gL Ll dematel e e e Bty h tal
salts o%&?:ﬂl %b{ldsadf‘ﬁﬁ chstBA01 RRHs Adriopdh RecRae ‘féédnﬁtlé‘ést ohdtthe

s of organic acids in the crude f
catalysBihaingaqutesite distribukah vithetra¢diampate éwmﬂt@rrﬁ aé@aﬂri 80 A, as

nef al an
coe e by TR P e RS B e gpuson
com@ﬁgﬂﬁg ABS oPmBRL HadIsFonP COHlitEA 6 8f thePetidgic bl 6he or more
ising: contacting a crude feed wth one or nor

compamspgpse pompregueiels feonp Gokmipp gfithetPerindic Tahle %’é’éXtt“i‘?é
ther?ﬁ ?Itﬂ,‘gor %{JH% ‘8 aet:@gl %)ntflglﬁ n%rgllf&letpﬁﬂétﬁg ?@geb a‘é B4 tBtal

conteRNGI dligliNgetalN endsl kaldiecearihkatthl, rbinatal sediistod otg‘anmnaelds rof at most -

nore organi ¢ acids, one qr nore al kali ne-eart
07l bscorasnt bl wiall ersar et Prinsie s OF organic aids

in tbfe %éc?eoifeec% %{&H St agk%ﬁqﬁa Vbﬂlgalkﬁﬁfe-&ftﬁ &A1, i Het8l salts

cont ént o metal s, and
of ofdaid dcitedand deteratiaddsby ASHM Meﬂm&ilIbh3 18f organic acids
of at least 0.00001. grans st. one f th Ce
catldieyayentign gisp groy! ramghodt OEPIQ Piinge ce prdfict, comprising:

BleataBaGlio dRfdubs a fsal &ﬁfﬂﬂﬁﬁﬂlld
Wﬁﬂﬁgét quél{[’f)ﬁ%rgerzong%d ?ﬁgﬁca?gl ylslt %av?gﬁ © cludes

the snurle pritidscts whercimothe cowdo rpﬂf@du@glsarhﬂuai MEERE afpd aC@nd Pdr@ﬂ MPa,

of .the Periodic bIe r 0
the 61?.1d6 ﬂ%d&Pmﬁﬂplgg QBF 9F WOFe %ﬁg }T%aqg of n{fglr I%Blg r&g%ﬂ@ ggids one
or M&GB bhkalif¥-edRhdhbiaEsalts RE bRObE makbrgaiid iicﬁcﬂsi oA thixtares alo)a“recrfgand
condi tions such that the crude product has a tota

the conde &red having) pealgranmef eude faed, @t%@&cpwénfé%fraﬂwhrfa%tahs andyplkaline-

eaﬂge%e?%lﬁ?na%%agf%tglof g%%cc a%‘fds g P‘I ég:bl drﬁ]i‘géieg%ﬂﬁ’ of leﬁ %ne of the

catdFRdthavedd 4 orekize ﬂg;aﬁlmloaamdﬁa fhetliag poreutieméterel at\lvlfae'riéﬁ()’lA as
content of alkali nmetal, and al kaline-earth net

detqrpringd t§’a¢1\$7§M&f’Ie@Pé 2282 cpenddle patalysyt haging ARoRR Y2 1%%
con'ajrrggl nl-e)| of ni'o%e y&?s %Hl{u‘ﬂﬁ 668f§]&: erb\ﬁic:d%l@ B bPRGrOf

CFU mprising: contacting a -
congioutlés aSiecﬁﬂ dNnid’Ile ﬁmalsafronmdicéumabaifym RertodiqpFabdie) oe neixtures

total product that includes the duc erein
therep; abd GerRITQHhREIERIACHEE Sond! THORSFUAR b e RSt A S
con(l?erﬂ' gﬂaﬂygﬁ"metal, and alkaline-earth metal, in metal salts of organic acids of at most

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

| east 0.00002 granms of Ni/V/ Fe per gram of crude feed,
wa@toos®em4 one of the catal ysts having a pore SP@BUS2004/042241

di stribution with a nmedi an pore di aneter of at |east

. 230 S detern1ned b
in e e Wi RGoa B e Facl BT RBA SRR, b gt sas
of or AR RhdsBLEdEInghed by ABTEOMedodD 0318t he Per i odi c

#B' e, one or nore conmpounds of one or

f rﬁm imeingion alogrovifes apaethed PEPrPIRFIRS 2 GFU C{}'}%éé?ompﬂsmg
contaf:ﬁlggr g ?%Jde 30 &%Me céj Cr%ug}% cﬁﬁ%’s@c&) tEl' $20&uct ¥k includes

Q
cr ude t ot V Fe ‘cont ent of
the ciille BRuct) WHetdin f}feerd\sie/p\/éd%ﬁ:t rscmlﬁqandl rrmﬁtutd‘aé 26 °Gobend Ol MPa,

the cave i T oiph SNGRTANON Ohr e POVDBE b e N P per
grampor %d f‘tg'&i at ﬁe?ﬁ d5e Bf d lé&ttalysfsqurigsd e sieO BisBifutiod with a

ed w one or nore catalysts to produce a
medla@p@ie drraetercaf dt hatt 13004, 1d dstethimed by deS Priddetbod DARd2.aingd the

the crude praqdu s.a liquid m xture at C
catl 5t SoWnEP 2R HE LF TG LA NS P g @R RgpECShumn 6 of
the P@h&ﬁt T Bt ﬁﬁ e Gahdrs cBfn pORSISQT off® bEmOFIRABIals fasth @}blurmmS of the
al

of nore al I ne- eart metal salts of one or nor
PericdigyBatile, oammld’sl,resdhernmﬁ;am eantroflérgeeshiacting CMMstgglathat the

h t
e SR g B AT S (ol 0
crud®fee@ WRGER NPV A4S Bhtedt is heasibrinedBP ASI Wﬁethcai Db#Sst

one of the catalysts hawha%apore si ze trlbutlon e

wi The mvaetiinealspprouidgs ammst cgfﬂorcgituqnga?sqru TAC duccomprising:

ern T that includ
cont%gl\l}‘g ﬁémfcﬁedfe % }7\7’3% So% gle fs)et crallaéiﬁgto glééegecoﬁ?g@dﬁ@tt at includes

the chile)R6@m nvigeih et cru@@progﬁc&ﬂs afiquidtnaikyse at I (ﬂ'rm(ﬁ ©bonMPa,

grams to 0.3 grans of: bde e or nor
the Cﬁ&qfﬁ%mmfé%%@tﬂménoré eliagaals Sl oraani acids,one
or mR! P ?’1@ Wlkth Ye é.psélttéj(gﬁletotﬂ O Brgtaﬁﬁdacﬁi% Né BixiirB@thereof, the

con I'ng con Itlons such that the crude pr oduct has
cruda fetedtlﬁivmgoﬁb&m torgént apek gram nberatle fegddofalkedi mptel, end alialine-

t.al | t f. t t
R T S O B B
cata]??tfs glawv\g 2} lﬁgl?én @be §1§t|rﬂ3§t1&{ wih @anédiarfgdre alalrrﬂetérhﬁ atlead®0 A, as

content of al kali netal,
detemhined by STV Miethest BI282, andrthesatabyst havipg th@rpggﬁﬁlée digttipytion

d. by ASTM {
nas ) b S e GrBr B Oe0G BRG] s of
mol SRIERE S bitor SR tnasybdegua oitpdends esculbtet ao melght ofrmpb'bdenum

catalysts to produce a total product t clu
or mixtutes thareafiiand canfreHEigrsonteting %@ltw@ i b am%iuct has a

o4 4y g i s

mos@ 9@ Dhtheceantkat besldali metahtanti aMallk{é-Ea‘tlcmﬂtaé,nn rrwrcal aalts of organic
| east 0.00002 catal

f

acidn v ibagRISPed sibeE bR 56 e Salseng g il pigtel in metal
] by ASTM

Saltﬁ\}ga(ﬁg%ﬁ%ﬂ‘ggﬁﬁ as d %13@% gquqw[ dediRs OISR by

yst having a total
oI ThHedevaintivg alzb @l’dwdqs ermethadwirodating § stude prasiwco copprising:
grans to 0.3 grans of:

contgpaARIde Sred BT e cHABERAR e fua iyt that includes

the SRLY g %ﬂ%h@fe étchd% ?r&ﬂﬁf ﬁ%fh uRIEhigerRtat 05 PCRagd 0.101 MPa,
contacting con |ons uch t at he crude product has
the e‘ruil{éﬂ:edﬂlaamgrﬁ?dﬂ ofaleast 0 Bhad Thacrgfle feed having, per gram of crude

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

Ni / VI Fe content of at nobst 90% of the Ni/V/ Fe content
wotoosiesoes ude feed, wherein Ni/V/Fe content i SPEEUS2004/042241

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

d hod
A S R e T e e

ASTO? Wth&d DA28E ARE 8¢t dafillys@ h&vinkel e tdtaladowbddhuanéontént /iRE gram of
catal ysts to produce a total product that includes the

catakysty renp?-80Ric gramatie P Si gram el erahederpe 0Rg O Og qorrwe}l%ds of
ot A AR B AP RSB v

contA&{ifE OhgRIdhE s@shi tHs thoavdeproductchag R[a’lN Ioé ateraodt @Omedsﬁhe TAN of
salts of one or nore organic ibhﬂ tures
the qridy teed andifhg orpre Rpdierd hasatetal Ee SORtERLA L BIREIHYe of the
Nl/\P/F E ?ﬂtgﬁ? oqfﬂﬁi&ﬂg? fe{eﬁ efnerSh NIRE 'cofﬁ@ﬁtaik as 8%€rmined by ASTM
al kal'i'neearth ne

I'n nmetal salts of organic acids
Methdd BE708; aad TIANDMHe@IrmnEd baAS T Methed D6A¢. of t he
e.or nore. netals

t al t
%g| a@ﬁ-ﬁl’?\@%@gr&) a élppsslé\iq &S rggthg{:?fé)rogwéngﬁ crudg pr uct compnsmg
conGATROVAASe Rifed%ﬁl e FHite CRABLS té f)fb@[h&% A pRodict thB€includes

eriodic Table, or mxtures thereof; and (b) one or
the erndeprdtiel whéronthSotudempradcos atiqgidabitegiat 2786 aed 0dQé MPa,

ounds of one . D Se fro
the G s sEPPBRPE ovasl ol et wl® phapebf HolgedrRad s, one
or {2t Ql‘kaﬁl%»ézﬁﬂpﬁlet‘%apﬁaﬁﬂs ofehd\eimd@ oiEindd adids, b@frﬁ}ktufé@ lthefgofand
nmetal is in arange from1l to 10; and control lin

the code ﬁ:cﬂ ihaying arigial Fanientanee Branhel cridfesd. pial 1@%%’? aphalkaline-
eartﬁg{ garl Iﬂé)tig;lestagﬁ g%Ii l 1% %%1ds g}eét%ast @660@1' %{?Hs naﬁld%ﬁlﬁéagt one of the:

organi c aci ds 0%

- rcataBfsts dd@npRRIHE () 0k oahkﬁé ietaBtiedm CbﬂlﬂmaB loditlieReriedict Table, one or .
metal, in netal salts of organl cC a ?Sh H ﬂai‘
MOTEEERPOVISIE ORE OB OETICS TR Sofurpref of € eal%alo ic Table, or mixtures
: ther%!)i!f %d oﬁ@ bof Hlo?@{g@{ak Sﬂf{lﬂn Lﬁlll.ﬂ $6bt e Peribi@anble, 85 StSmore
I's’as d

term ned D1318. The i nventi on
'conqioa@dqcxrfome demaae rrmtd]mﬂomeqmmmxﬂ U@ ofithezPerioditel abten dumixtures

theiggh BGSHLE s Bk oR! Lol Y BRGLE el o e faBki frip
ran%e]r 88 176 qqu&{d cdﬁ‘ﬁ%ﬂﬁig%ohﬁ@tn%&ﬂlﬁlt%@ dbicH thhtSthé chud gioduct has a

xture at 25 0C and he crude fe dhawng
totahcdroerelof Rikal/nialcant akalingfearth megalsin rmet@l@@bgog@raﬁ@c @¢ids of at

Y/ f..cr fe t .
o 5 T S R B R o
acuﬁq{l %[Hbr@dé)fee& Rehdreinicofliest ofalllad, métll@aﬁli almlire-eottodtadm metal

one or nore netals from Colum_ 6 of the Peri odi c

Saltﬂ'aﬁ¢>r®an1© acids xa asrdetermineddytAS BYdMetbpd Bé1dr nore netal's
Cal .
Ty B, LSt SR i
conBi%ﬁh@ o lc]fchd;Ea“tbédlag:lotkli bn@bﬂi%dfe&tﬁtallﬁt&r te ;pfct;duiab e Itﬁia]rpradlmb ket includes
ratio of tota umm a
the crndp progdueh AgeTein i cxudepraguct b fr}?’étiuﬁ éﬁé@&ﬁ“@t ]Iaor].g}“P
the %}qx?lv feed %?/1 Ct{&teﬁ ?@é{/ﬁ ?Tg%rfcérg gf/aﬂgé’s‘# @(UOO rafh st NIV /Fe per

con the N /V/ Fe content
graffoftchelecfeet] and eeldast \whe petha cidalysts Eempmadzse (e) one ommore metals
determ ned by ASTM ,%/e hod D5708. The | gtl on al so tals fir
fromeplvmaé of of th P 2 b@? SBEET FgI-CumRRYBIPIoEEF miorS Mhtals from

ColaffFRS bfth8 Periodic Table, or mixtures thereof; and (b) one or more metals from
Column 10 of the Periodic Table, one or more compounds of one or more metals from

Column 10 of the Periodic Table, or mixtures thereof, wherein a molar ratio of total
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contacting a crude feed wth one or nore catal ysts to
produce a total product that includes the crude
w@e@dneioz4 wherei n the crude product is a |iquiBCTUS1004/@42241
at 25 0C and 0.101 MPa, the crude feed conpri sing one
r | K taI r
Coholmnﬁ et 16 % tal il%fe{arc'l ear%}}%ene%m 1§ 1? 291% %trﬁlémg

acCl one O rmre

coanctlff@ E(ﬁhdﬁﬁ(ﬂﬁ Riich thet @Ls cridle' piddticthBS tbhaeNeOl/Fe t:(hﬁelﬁrolﬂdﬁmost
am of crude feed, a total content

avi ng, per
9(%Pf ﬁleQ\BN ¥4 Frepaipnt Qe e fGeAubaren NV A copigniigag determined
byﬁﬁ*l’fvlsl\&{hoﬁﬁﬁa/@kc acids of at |east 0.00001 grans, and
€ one or nore catalysts conprising: (a) a first
c at ‘Biteyistentioh@lsbipretidesad mkthet ofi pwdngng perudyrpaudm cfonrmﬂ’smg
cat.al yst, from.0. 0001 to

confacting & crydg deedayith %ordflorteﬁ@tag@% tg @rfcdum |t%¢21 Hﬂ@u% Fhat includes
lo

e R pE BN e PRI B TR B ARUPS T. 8f ae

the prude mwedaonmesmgfo,ne anthofd alkah setd ﬂadtscmftoab PYBMmore breganic a01ds, one

seco .cat al.yst ram of. second cat al yst,
or gre pGUES gL gab il it onB Rt atic REESI0E nfi R festBtrtet, he
crufe fbd hBang %f Qx@hf:ofT@@Jleefee&’ N coRER of ANER WS, £id ARGine-
or nore netals from Colum 6 of the Periodic Table

earthanesal, mre@tlalla@ltmf gngan@facxd@pé At lg@ﬂt OlﬁOQthl@ﬁlSt prest e fone or more
cate it S s (O B e SRR SIS Pe Rl Mg ey,

froml k@01 RE 0 BB Ik dindTRF:aine or MdFehital SR RimA r6gﬁnhecPacddqtsTable
of at nost 90% of the content of al kali netal

and
oner gRQIE fempeynds Of ARG PL MPKe rﬁ%tﬁlmfr%ppgmm 6 of s RiewiodicTakle,
e d
caldu'i‘a %k& gﬁte of élgér%%ho rref)[tﬁﬂe?ﬂ%?é%,?ﬁfd ( ?E!Sc’:gfg# E%c?iggtﬁlhg second
cataiy‘st tiaving, (s gohed ef secomticaiylyASENEdyed.0D gralﬁhs &18ne dihraore metals

ntlon | so pr.ov s a nethod o du g a crude
frmﬁ g}ﬁq@ﬂ Jfa%ieo 0%t PRE %?“&058& ?fﬁw QRimpe Giedals from
Colﬁﬁmr@)&echg LA NS THHIE LaRLPALUESR Wei b Fm A1 08 UG Ix R &@Ehereof: and
i ncl udes the crude product, wheFein the crude product’

conirellzg| cogfatitngdouditroas auchptbaigls: amde Profiodt hePa, totaheonteni dé€alkali

mersf S AR AR S GRF yme R et et TR or Ao iy 8P

confak of alkal fn%ta@fan@ Rfkafihe-BRMIE @2l A nfet-AGAlEkSof RFanid XdidN BShe crude
t hereof, the crude feed having, per gram of crude

feeqd, érghj:rela conjeri|of @quhémtaloﬁn@qtlkdme qetth anetalgipgmetal salts of organic

acuf‘s 1s gl%le}{lg(gb%r%gw Meﬂm’ﬁ%f‘ﬂl salts of organic acids

eas fans, at | east one of the

c at Bﬂla/ﬁt/anima\ansngnoﬁeés agmaﬂi\odfof pridatiyg b criale ldr@ca&t oﬁnﬁbﬁllng
one or. nore netals fromColum 6 of th

con%@img)a iceuds deadevitlopiae ormersicatabisinio prRISice t@ﬁlepre@u%haé includes
| f cal cul

e e e

the et fedd dong)rrsmgtoae for nre alielii trietsh salsudlone bamoke epganic acids, one

hour veI C|ty in a contacti.n ne i s over, 1Ch
or r&oreéhé IPE aar I Ope ARMOLE Qrganie g‘egﬁq {08 Hixigresthergeh; the
cruli®tRl haﬁﬂ% }% #Tl Hegadd Red®l Bla cérﬁerff%? alkafl %ettafﬁ d alka,hne—

organi c at nost 9’O/oo e cont ent
earﬁinanahl, iramektabdakta bf mezani@rachls v tigleast 01H0ARL gﬂansamtcbatdéast one of the

cargly S Pt Sratnhs AT Ph 2 0 SHIPAPE: OPf Sl et om
cOﬁlafgmca SRhE PedsdiciTabls, @ o @icRE BbMpshnaY o AT IVRER M3 from

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

controlling contacting conditions such that liquid hourly space velocity in a contacting
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The invention al so provides a nethod of producing a

crude product, conprising: contacting a crude feed
wowaok/oeaveds or nore catal ysts to produce a t ot al PET/O82004/042241

that includes the crude product, mherein the crude

produ LS a, Liquid m o
zonetnhgvegﬁbdue ?Iéde%‘ %’&kﬂeﬁé"&(“ﬁﬁﬁ 5 a?ta%%g cr ug %1% ]ngéltal% flkpline
earththétM, EEmeRn s8R f ofgatic dcﬁﬁé‘df aOmoS302, gf the®ontaht d»f%l&ﬂl metal,

one of the catal ysts has, per. gramof cataly

and 4lkaline-@rtbauety)r retalsalty RROTGANIABEISS foihg cBIde B?Ff @lzhe{ﬁ% cgient
of all?r%}, %%Fgl{ilsﬂﬁg liffe-d: r?letapgl‘?n%fal E@fs%ﬁ?%%}?&‘é@& Qfs 888rihed by

Fom Per i c Tabl e,
ASTHAMuGE B3 18s wei ght of netal, or mxtures thereof

and controlllng contacthgdggndi i ons su 5 %¥
hodhe {nvenenealsnprgrides 2 pst Mg FHePTOg v“é}m

contgt?lng%%rﬁ&efeg%%ﬁ foﬁé BRG e éh@aﬁyﬁs {rBhuddia/ tyfafﬁrdélﬁﬂtttﬁﬁtmcludes
0 t nost 0 0

the Ni/V/Fe content of crude
the ch@dathrotuveeleneihithetrde produaris a liguidsnidbre ﬁ’frﬁiw(’é}:iafbiﬁ NETMPa,

Met hod 708. The i n, al so des.a
the Al Y. PGB SRR ] ST ReF BT ey Blooooz
granfs qu@asft %ﬁgof"fhE Ra@RSts ‘?155 ,Pf BrafipdRda¥dyst, at %a@tr(Dd(Dmgraﬁls of: one or
total product that incl'udesS the crude product, wherein

mor¢ hetaty frole Gurledu 6tof it l%eriqdquTablfmon@ ar Bogs copspquadypfone or more

de fe hav r r .
e 08 LR P PR AP B s
ther&?f}’eﬂﬁirbonﬁﬁﬂmg cOhtabtito &)‘hﬁitﬁ)’ﬁt swth thit liq@&ﬂﬁo@ly(b@@de gieuity in a
| fur, and at |east one of the catal

cont@@mgrzostﬁ oSN &0 bﬁ, angrthe prugla PEOdNP"ch?rS @dra 7Fd@f cqnjifat of at most
o b|
90 /@dgﬁ g]llﬁl I/ Pak nt 8?%%[’1*&&%(% Aeer d N {P{)f&ﬁ&ﬁ ‘r?sr ad & mined

by Ag’pmqnaﬁodn)sr]@&f and controlling cont actl ng

conditions such that the cr oduct 0X
C o ey egiion Hsmaia s reRnodiel RIRYGUHE & GHIERICIYFE Hfabrising:
contﬁ?tﬂ%e) %@g@fee? Q\qwt(ﬂl% 0 ?1’:53@ cREQSNES pldASca R fp%du‘é@t'hbﬁlﬁt:ludeG

confent of the crude feed,
the svhé¢ pioductxwhemincthe txeude prcsluaisis ddigeidhizéee By 20T M4 AbYIPa,

d sul fur con as determ ne
the gt 5 B0, Por R LS BRe SO UL LA Gt pogy erams
of o%%glugﬂdw siffufy %‘Iﬁ@ntmf %@'}éﬁﬁt 0.000MHrAr$ Ssulfeerhaat leag oe of the

one or nore catalysts to produce a
catatwtsaiolrmrlsmgclne tOh ator¢ metalsisemtGoduran G they Reiedic Talke 0BF AT
mOrg C?WO% ot %)ﬁegg C]%lg%fén%ais &ﬂﬁ% @PM § E)?th%tPe?lgd ?Q’a@féd or mixtures

thert&€dad Sordt@llalg thfaVﬁ@c&Qlﬁﬁcﬁﬂtsu@H that thb eﬁﬁlt: pﬁ)dﬂl@ﬂlﬁh% an oxygen
grans, and a sul fur content of at |east_ O. 8001 gé
conteht et nanst Gk @f Hie daen copent of therrandsie y#aq ghe crilde product has

a sur%gl}; . éﬁt%?;ag%o% of T &lﬂﬁ%@ﬁt@ntfc{f%@ &Qﬁé*ﬂg@d Syireih¥&ygen

one or nor e conpounds of one or noreé
cont¥at i%'aS dbteffin€d by M THA MethditEE]FEr iand sulfuf abhtent ises determined by

m xtures thereof; and controlling contacting
ASEMMethodR428%ch that the crude product has a total

N' / eﬁﬁv&?@h %EB ?(.f)VI@éS daniﬁﬁtﬁélog 8% j.’n%ﬁu&ﬁg a Mddv/pﬁ?dtﬁp le@lﬁhsmg

e cru crude product has a sul
confa@ﬁhgmbmfe ford- vshﬁoeﬁeocir théve catalyfsusrto qpmd:uem tadl product thﬂti encludes
eed, wherein N /V/Fe co

the %pﬁ @gpd[gg‘q @Jélereght]}e §mdpmrociy&h {seanlfquil hreerartnzg @8 bX O%%TM/IPa

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

catalysts comprising one or more metals from Column 6 of the Periodic Table, one or
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determ ned by ASTM Met hod D4294. The invention al so
provi des a nmet hod of producing a crude product,

W@ oimse®eng: contacting a crude feed with one PCT/DBI064/042241
catal ysts to produce a total product that includes the

crude ct wher ei n de pro uj_d
morg bt BR ! 98 ens g b Pl SEE Reliff bl brmixures
ther&oP Rl @hﬁ@llﬁ@%oﬁ{actﬁﬂy' ®@naitioak lsudlli&h@d théadutle pﬁfdu@lﬂﬁis @ltotal

mor e organic acid one or nore al kaline-earth netal
Nl/\ézﬁct panterft of gbmept 9}9(% of the YWV/Ee genter of dhe ¢pgq feedgand the crude

prodpgt g%fsu ﬁl{]gqn%nlfg 76 ?%1’/ Y lkegﬁglllfu?rg(%rg%t%% crﬁ&éjﬂe@d, wherein

con ent of’
Ni/Vak& aémmeaag deteratindd, by Asm Wlettmd D %708f arar ol comeit dsas
of at |east 0.00001 and a residue content of at

dﬁ%n&&&@ by AS )Y Methed D due and at |east one of the
P FBRIBL T AR sl GUEE Wi
contﬁ(ﬁtfrg aaudd feell math dﬁalom morcaiflysth eo ﬁ@dumla otal @bddm,ct that includes
m xt ures thereof; tralling. contact

the RO SIS EUER (b G ROBF 3R TBRBIBE S abo5°G gdf-101 MPs,
the &Qﬁg ft’:@ f’&gﬂ&ﬂﬁg bhe 8l al@lidnah Kt BEofAG rhoﬂé&fr?dmc adifls, one

organi ¢ acids of at nost 90% of
or mmalkmluneeéarﬂnl thethi salteoﬁdme crmaora lokganinasidsa p1 mixietes thergod, the

T SR 26 S5l G988, Wpne

eartl'i ﬁ}%taqi Liﬁ SANBRE oOdrgh€ adifs et 1@860.00001 MheEk eind acesitientontent
al'kali netal, and al kaline-earth netal, in netal

of arslaastt 9. lograms gh restdugcandant jagstzane b thasr grtalisds wnmw Mg Fgrore
318, and T

e FRBRCRRR SEEVEGIRIRIE 4R A gt SHILIEE N

met#ls GAHCCOaNE €olitle PprietitThble carrmnxn&em@xereoﬁ rahé comntnglimg

de feed th talysts, t .
contpisin coppgISaR LA T ERRED e Adial GIRURGL AIkih Bpetalefnd
alka&ﬁ% 8%%%‘(2@{ ﬁ%ﬁl sgﬁs ?fee ﬁﬁé gl St HnfosBO0RIBfe é’l‘)'ﬁ@ént of alkali

e crude avi ng, per gram of crude
metflead] alkaliresdacthenetalninanétalodalta vf dbrgasic adids igytharesudsffeed, the crude

es'due, and a tot VYF content of at..|eas
Prody SRR E e 0 PR B e PO aY R e feed, and
WhC?&HEBﬁt%hm e Iﬁétalngﬁc?alﬁﬁh@-e%ﬂhrrﬂéﬁlcﬁi IHB‘IBI &lebf bfg@mc acids is

Periodic Table, oné or nore conpounds of one or
as datetrained by T4 MethodDd$ 18, laed Fsidug ¢puterzb e det@lfmmed by ASTM
' t hereof; and controlling contacting
Metglfﬁb%?ﬁzns such that the crude product has a total

N /THeRgvénRiohakb padviads amsthod dp@ﬂudlﬂga divd¥p®luen Bo@piising:
of the crude feed and the cru roduct has a residue

conigetingemerude feed- vilﬁo%edﬂ mofe chlalHe PERSHERA{OMProdHct il gludes
L e T e
the Aﬁﬁéﬂfdﬁﬁﬂﬁoﬂlgpﬁ&@r’am dherudaten) 4 msidat sontpiitaxfiatieastd.1 grams of

thod of producing a crude product, conpris
resiqhan i 1gl M i genicaiel AR B B Gng & 5P ops of e

cataﬁs?sg&%?pr?s Véggérﬁl orﬁ’ﬁ duetad Reh @(gﬁllnﬂ%%cftﬁ@ferﬁdk’cd’?able one or

e crude product is a Id mxture
mor@tcoRipolfdsaofand o ﬁ]brd\zﬁatalstﬂ‘mn Colwden 6 o the%lmpdlcélf abte, ommixtures
| kal t al I f '
thergéﬁ ggcq g@%@ll?né corgteac%ng ggndtit?on% su&?t%a‘? trhe rétr)urd% p%cgl Phas a total
Ni/V/Fe content of at most 90% of the Ni/V/Fe content of the crude feed and the crude

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

organi c acids, or mxtures thereof, the crude feed
whanwsnoeio2per gram of crude feed, a vacuum gas BCT/US2004/042241

("VGO) content of at least 0.1 grans, and a total

) ent of al kali. ta r
NN e o Y i A SR Bt B RE AR lent s
detetrSiasd bPASTM Mehﬁodtasab’)yst S conprises one or nore
netals from Columm 6 of the Periodic Tabl e, aone or
modBe BP0 BIfOVlfSWé agnethasof TRAusng & Fryfs PLObEn CHIRFSIng:
cont%%ﬁa[gr oclr {lc?egigeg% wi 09 EnorlTé éagéiylﬁg F]Ots ﬁggl e%trc])gait1 grorﬁigctctpat dnelcludes
the dpiideCI68ud; a@hﬁeltnahabrude ptodndit inh lighidahixturebl ) *Qantl 0. 101 MPa,

al kal i ne-earth metal, in t al ts.of organic acid
the GRAGiEChGUTIHUE R OHBOEGHIDIEIS2UT RAFHE ShTale oreie Scids, one

or nﬁké(ﬂkélﬂl% eect%tr?eetg%taﬁg of bt JFEhGL ofdhicSachls, OF AARInes Beldds, the

e crude and the crude product has a VGO
crude (feetdelrat/mgf péeradafcaldetiml, veBuwongasmil GV GO contgieof at least

NYCIN O R e
orga?ﬁé‘&%ﬁdsrlﬁ'owotl Ry 4RS ahd al RadBhAbf B8 lchil fs RhP2iséCorRWr tsore

as determ ned by ASTM Method D13 The invention
metalk ﬁonp@oiume(soﬁhﬁ@emuc dablprangpe impge aompw@s Of eBg e more

merf R, G B S PR BtiOe Byl WTSp R Welcty 408 Pl dBEE,
conﬁéﬁ&fgecoﬁaaﬁwg buchvhertBé eruaa productders artadummem ofialkhlfmiethl, and

m xture at 25 0C and 101 MPa, the crude ed havi
alka,hec egyitametal, i mpaddl Sﬂ]é’fe@f orgaNGRcAfls ¢f %‘W@E%@rﬁ’? & Coafenagf alkali

met%lr %%alfgal%%oe%ﬁh%&ﬁs in ﬁ@tgl %ltyﬁ%l‘ggﬁ“: &Bids A th@tcrdcfé%éd Qndthe

|'east one atal'ysts conprises one
crudpré@icehiet VoD EormentGE7HB0% coffthe WS CRemmitand b€ thitaiide, feed, |

whegoh D Gowmney SepBar by asT ot Mt EiPednd ffingpt el

metéin Q%f%mél ngl L 4R &aI0 hﬁ%ﬂar@l@ eg/ ; rgﬁme R8ids edy def@mitddsdby ASTM.

e product has a total N/ content of at nost
MeiﬁG%)dBlS he Ni/V/Fe content of the crude feed, and the

roduct . has cont e 70-130% 0
ﬁﬂ@ﬁg "6’?10{1ﬁ@oﬁ%‘ﬂgesfaégatgoé\ﬂgﬁ’rggﬁm ghon enc}utcp %OMg? S
con@l@fl@g AERQd (R Wi bhd\Bihed cRaBiig to DgflﬁiuNb A Wiklepredunt hat includes
I's as determ ned by ASTM Met hod 708. The _inventign

the audo pmd@vt, srean thetomasts rapdusk s@iquidymixtere i és pr 3ad 01l 01 MPa,

cont act d
the 81&1%[% ?thgg]tng P kR é)? grut%e ?ereﬁ e?toft uclthE g%)ﬁ)tl@lﬁtc jl;tj géggts)hoeoom
gra@s, %& alV @OUhten\bB4t@éa3t 0. mgrms,ldﬁd axr Joabtiohe dftha chtbkysiis domprises
m xture at 25 0C and 0.101 MPa, crude feed
onecsmpr? gietads Gpm oo TR BRHodi T ahie GtF PSR apcupids of e
or oy ?ne%lg RBLCCAGhISs o6 PLridHRE Saith KR hiRGr&AhERBh@tontrolling
e ohne or nore organi ¢ aci ds, or m xtures
contd&ﬁﬁ@ edndittdd sublethat ﬂlﬁ&nfde @dodmat/hasga, totad Ni/ i/ Bercaftent o iemost
a total content

| | d
00% ik eNIAUEE CAnigeh ahthe P eds gt wlh B Gshes 2i5Q gontent of
70- ?i(%/atof }%%@GOQ:OE{:&P& E@Hﬁle _fé%ﬁdwﬁ&relne@@b enls dsl¥termined by

s I's obtai nable ; nmbining a support with
AS@NEM@thodd)Sés Offpdral Si/V chemomhtmlas Betofminbd bPaSTdd Method D5708.

Tabl e,, one, or nore conpound ne _or no

£ OB T Tt PrOHQOTR R 61 ROPETE 8 e o Comprising:
conit%gﬁg Qferdd® REPHHE BndofRbRl Uilysh B PHERRE a t@BChrb@EdTRG includes
the crude product, wherein the crude product is a liquid mixture at 25 °C and 0.101 MPa,

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

wa@2aosopieat ure bel ow 400 OC, and control | i ng cPOI/ASI00H02241
condi tions such that the crude product has a tot al

content of Ik i t and al kal i ne- ear
or gt i tngreeth ) i it Rorg P AR e ferdo and
the &GO £B4 hmlngﬂlﬂéﬁgﬂanfr@ﬂ dide B4 a&b’tﬁﬁl:(bxﬂﬁrt%ﬁbﬂdah rmxtaL and dlkaline-
netal salts or gani c acids in the crude feed

earth\mtaéA in H@éﬁitséliﬁﬂ ofsgatiadifls efeat dqast QAP seams, r?édélé}@@ﬁ one of the

el e e BRI kB St o
the P&{JAQOT e, 0O dtiBioRGcomnsundeoPseditaligre manais fmm’l@olumn 6 of the

contacting a crude feed wth one or nore cata st.s to
Perigdigdiable, of MBtWEs Peeabia Profute 4 srialyg erecpver.@ng darming the

e

cans U fn b Gk S LU RSPRORL Bt B o s
cont@lamg mfmmundeatfas:eﬂlpemture bebwMOOV Eend wﬁ@ﬂﬁﬁngﬁonaa:cting

| east 0, Q00 ns, at | ast one. of .t he
congiGopbigh ARBITE Bye T ﬂ\%@toaa SapEBet Araligh B e -oartn.
metAEifhtaf sraﬁg'bﬁ%g%ﬂﬁ@ aBidbf hitBodP@0YOsH the JAER of ANNALI Petal, and

nore conpounds “of one or nore netals from Col um 6 of
alkaﬂ1he~eﬁeh inethl,dn Tretd] ealtorf arizxticacds inithe ewmfle f@dpwb@mmecoatent of

at a curso d. form ng the catalyst
atkofignfal i HeTo SR anTa) it Br@h it of Bl Al Plgmingey
ASWN/I@Hh@d@‘!BiS” contai ni ng conpounds at a tenperature
bel ow 400 0C, and controlling contacting condjtions

su &hetmwtmh alse prasédssracaetbed pErroguqing acrude produst, comprising:
con’%fzﬁ%é ?I‘él %feaea Wil one c%/n(jlc%f?ﬁ s’&hté ?#o'aﬁcé: g {Htggntrocﬂfct Hﬂ?moludes

wher ei n nte 'S as termn

* the Bnd&BONudEvhodihe Q&de'ﬁh@iumivsal’ltquﬂmnahm PpLHYCAad oa01 MPa,

crude conposition hayi n per g crude

the exydp &srhrong. R erawnst crgde o6ed g il NifV/Rg apeent ol ghleati % ¢p002
grafg%,tb&ﬂ Jb%gi\ﬁgﬂg geidicgtal tsg% ggﬁlrﬁﬁkﬁfe@orﬁﬁn% ﬁh‘ﬂ 86 Qifilne or

at lea of hydrocar ons
monsirhdiala floai Colngmnréasiitbe Besddic !Fablemneb:emmfe RO12BOUIBIS o ke or more

0. 0C 0. 10 ;. 0. 001 f
el g GPBBHLO W 0F Patindr aR: pranyRgs SERPEA Mafusseh sy
pregil%&ro&dafﬁgmﬁé hOGtAYst @ylﬁaﬂﬂ\;ﬁﬁe cé’tﬂ@sﬂfr@@rﬁfr 11t1 Hﬁv’br@sence of one

grans, but I éss than 001 grans of "one or
or no@E aulf@twnmn@ccanp@mds alalenperstue belowrO0 °r€3¢ @nd comrolling

con%ﬁﬁ% gc?rt%]lti)cﬁlg Sslé% il gt gl n?)?%irugi]}g S gfhtgtai ﬁ?/’\//}gee Eon%n%'cn? Qtf most

90% Sf 2k Ningde BUnt@rﬁWtﬁ@érh@@fe@& APHereia NI/ &R toftert ig bed@ermined
of resi due, as determ ned by ‘ASTM Met hod D5307, and t he

bYASﬁ%MﬁthOérDﬂﬁg a weight ratio of MCR content to C5

asphal.ten f

cont Brin R goyaRG efdliass Ghas Sfteham e it T e
conﬁgﬁ)@ﬁll@ht &nest 6.001 ghinsiof h@ﬂrodaibeﬁsmvﬂbd bb;llngSItﬂgel\daSthbuhon

D2007. The invention al so provi d S

berypp L D00 CaR CoHHMEE: AL 10 Bgme conrdepshens it 2
boﬂ?%%‘%ﬁg{) (? g bl 161?1%&%922?(573% EnF FBPY LB 16 OMPROYYESRL 8001 grams
of hydrocarbons with a boiling range distribution between 320 °C and 650 °C at 0.101
MPa; and greater than 0 grams, but less than 0.01 grams of one or more catalysts per gram
of crude prodﬁct.

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

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

condensable at 25 0C and 0. 101 MPa, the crude feed a
wo/mRsoeeent of at | east 0.001 grams per gram PET/US200€042241

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

.,by: conbi ni r | / .
resides) o B BP0 Oh AR Ao i e A6g e RSE Baca el rai
of MR QREr®¥o ODEBhiTRNAYE SorfiérRof Golkastm. 6 whbreihBIGR comtditds as

Tabl e, or m xtures thereof, to produce a cata ¥st.
isleHrined by

deterprineslinys BT MM od I 3§, 1 capphtliraes BRI 43 45
I,y st cursor in the presence'of one or nore
AST%WH{O%C%%{OEE ni ng conpounds at a tenperature bel ow 500
OCrh@neefivit a9 providesonictotiof graionitigta comde pradvcts deanprising:
t he crude product has a MCR. content  of

9Q%, of
contadiee HERIERFEITIR 6P ph@ot iy P PodEAaP Al NERUCa dpgiudes
the c'gfdggﬁo&{?c‘t Bl %ﬁcg%fﬁ%%? 8 M tidQshdBHaBR at ZHeCial¥ 6101 WP, the

pr oVvi produci ng a crude product
crudé Gddra MORGConemnbBat léasg0.80 L praets roe grinwbf ¢rudmsedrandgit keast one

MO T e T
Colu‘,@%@ %Pﬁl%qjeﬁo&’i% T%ﬁleo&@&ﬁg&e%gkpw&ds drid@e of tides fneats fiom

content of at feast .001 grams per gram of crude
Colunered of dredesibdic dable, onmixgiires fsravhitalpyeduse h&dialst Brepype; and

. di . . Cth di : ,
v e B SR M o B0 LB AR ofgfmors st
conthitR cottagds At @Ap&stutd bl S5p0rE; sidzentioHingidoutactimg
having a pore diameter within 45 A of the n%gg/anftBoMCR
condjfiemmstich thaihercaide psetust BaseM&Rs eanteni of Bhmps 4o ot the
contglgttnc?[glg% ?r}eilge R¥q E%iméﬁdcigaféﬁ?i%;as ABE AR HP/AITN Method .

cormditions suc at the crude product has
D4530MCR of at npst 90% of the MCR of the crude feed,

wherein MCR is as determ ﬂ%ﬁ%ﬁé ASTM Met hod 054530. The .
| nudRiTiAan 60 progiieaasneiied efdtotOR P RTATH RynPisine:
contE?)@%/n&gélel[1 &[{gé;feg& QIR ok Abre B4tal¥BS ko ﬁro@@ée DlotIpretfuct that includes

]
eterm ned by ASTM Met hod E385; at npst

the @uldprognetnwhebinghe tmrle pasludieis eprdensablogt 2RSEMNEL HHMPa, the
D4294; at | east, 0. rans of resid
crudgdpel Vot By At et beragin b EragRTosd, g at least one
of 1Y QYA 8ShAify é’?&e GRPRRHIKItRA Widva M@diapbregtianetef in a range from
a

conposi tion: nost 0.004 grans of oxygen, as . .. . . .
70 Ale 880bnwith by leas SV aditho ot Zemberef pasest indbapege §izg distidhution

sul fur, .as determ hefd: :
hav % GRRebT "BUg] © At a Rk e B, dhefin RS e
distivbédtads B2 8Q6rmiadd beaSTMMttgddDa28af andesinttoling contacting

asdet erm ned by ASTM Met hod D5307; and lb%e £ Lti.on d
conditionsisuphthas theagrudairrodict has a MR oEptFHAR GO0 A%W@%Pﬁﬁ’& crude

4. . T b AV 1.00: i e conposition

feed s e TR B B e 6,001 grams

of "B ihtkntion 21sdek@viddsraaudeycohfioMiidathavioig a2 $dam af composition:

R e e by SRl e 000
L e R
as determined by ASTM Method D5307.

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

nitrogen, as determined by ASTM Method D2896; at least 0.2 grams of residue, as
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a TAN of at nost 0.5, wherein TAN is as determ ned by

ASTM Met hod D664, weight of MCRis as determ ned by
wadMModehod D4530, and wei ght of C5 asphal t eneGT/US2088042241

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

the ipvent| S vi deg, 1n conbinati i on
detergpingds P AN At ROHL B Bl OB E Eabt SR TEBE 0.,
detefnlifed BY QR¥TMMethéd0664.€6d that: (a) has not been

treated in a refinery, distilled, and/or fractionally

di $he idvedtior #yo hayides Apvidespmphsitipn jadngaeh sranhehgsaiposition:

above .4, and.t crude feed,h l,eas .
at 1§ B0 Gyt i & demhines YA AUERR plyoa. 3 AR 2 arams
of rel)idE OB AcRPMed DR TN MIcthbd DEBOT, ddd\is camfitiongvingrgeeight
di stribution below 100 0OC at 0.101 MPa, a_ boilin

g.. :
ratiorefdERationtent 19E1 snhajteneeantent of aideashd-S2 el the camppsition having

a. _a boilin a .St LA t .

o AR o0 R RN B AR DRI AR B i o
MCR&$ ye®sterdfifed Xy ARUMANIGHOT [at530, drdtwdibla, ofalychsphabendsiings
range distribution_between 400 0C and 650 0C at 0.101

deterypimed b AHAY Mefbed BP@M-of crude feed, at least: 0.001
gr . b i [ . .

o STt pRYAO AR ARGy oS s pfded CoBitGBrion with onc o
mor&yfithe easthaissor kanipogtionsrediding to dingiaventsng ctude Fagd that: (a) has
bet ween 100 OC and.200.0C at .0. 101 MPa,. 0.0 r f
not pRratEsaieARB ASC Yﬁlgsﬂgleﬁ»oﬁf@? % Graptionglly B0 el BpoRents

haviﬁgg%%n%%bgpa%g 438 BE cAlde FeiOas MPRast@. D Srhnfrod REctof

rocarbons having a boiling range distribution .
competemteper 300mn 0Ccadd fepd () compriges hydrovrdons adogi@oif which have:

= offG 7Bk ARG 100 oeoAnh eeb gL farydisipyton

“betvke@h 1089CandAN0OC 22D.10€ a8k, @ bbilingtrah@adistriBution S¥twedh 200 °C and

range from0.3 to 20, 0.4 to 10, or 0.5 to 5; (08) has
30086 at Ai 101l APH i toiling rpegardistaibutign beswsen Py Gand400 G gL-101

e L B P A0 B

per Erab06f dre@sifeed,iax 160007PI00$ @Ranss b ffhydroc@bohabavihg b baiding range

. 0001 0. 05 f | f f. d
distrbation kg A et 9405 MEs: B8 graotdp tineasboas hing Beiling
ran r&f&ﬁb{\t?cﬁ{jﬁe {vg'%rhﬂg) 3! aﬁride.ﬁ)%t"@atb. @130Pa, .00 188h Y 8 BRrocarbons

cruée eed; (

ram o conpri ses oxygen contai ni ng

havingdrimiladiange distmbutoebaweem2@0 AT kiad B0hYE af 0.3&) MPaph.001 grams
one or noye.organi.c acid ne. or. re kal i ne- t

of hiydogfToeRy kiRt @ Belling Forge Al be e JB0 Genfigf i ialo. 101

MPhREAI01 drhs 6PARIb&ESondhaliBaStbofl i r&h%hcdiﬁﬁbﬁti(ﬁf beeen 400 °C
organi c aci d; and/or (p) conprises at [east one

and %58 &R at 054l tMP4; (erhas adadY of atdieast Orl , sidlaest 8Fb oviinfignge from 0.3

he i nyenti o ) rovi des, in _caonbi [ ht )
o2 4 R IO bRy e RTR LB 16 ot e
(2) bdiBpriddy kbR Randansilend Resl (hflads at feastl.@0002 & dYS total Ni/V/Fe
renovi ng napht ha and conpounds nore volatile than

per geaphoherude feda(ixeonensises s hagpblepdHi09] gramas or 0.05 grams of

i nventi on.al s prowi [ i ' t .
sulshf 5 sy b B AT 35 1 BB ghhd S 808 by B B crude foed;
(1) HeR UERAH @ gRNERIfiathelpet gnpeftdride Red;N(t) @ompsstswixyen

one or nore_ catalysts to produce a total product that .
contayping Hpdroeabors; (@eone or more alkali metal salts of one or more organic acids,

one or more alkaline-earth metal salts of one or more organic acids, or mixtures thereof;

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

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

w@ a)0sa6em of a crude feed C5 asphal t enes contROL/US2VA4/042241
crude feed MCR content is S, a sum of a crude product
C5 _asphal t s content and
s ROTE HUbRG AR Mt vhon ARG AEV D BorieitTon QR or

mork D&t &e%eth&ds@fr cORPbsiH8 REordingdd Whedivédtion, BrRde Gsrtakdting
i

conditions are controlled such that a merght rati o of
obtainaWleFbycsmoFng rmtnhthra@n@ ﬁQtdEOlptdé diue velstite tom vaphtha framegrude.

co tent of
§S5he Phab e AUSE ok B, AR Ao

moré |o¥ &eﬁﬁ&ﬁéc@&ﬁcoh@o@iﬁﬂﬁﬁ AR toithdinOaetiony a Mt dodf cbhﬁctlng a

met hods or conpositions according to the vention,
crudeyfdedoytih 0B OF BETe Gatalyhs orpredee pyeRbpedud 61|i1.6rt digelpdes ﬂef-’aﬁmde
wof R e OO 9955 pShoBIRRRS € b conent
a MORedoaeat, ahd: @paeurbadinieres] C4 dphiltonentimentahd orude feed MCR

OV|des in conpbination with one or nDr

confent i Sel3 SHR of Brepsiei TP Caes Higneg coyeRt W@ﬁl?fsﬂuﬂ MCR
confgﬁ{ fg%d £l c%ﬂﬁt:l?ﬁ:%c(ﬁﬁltﬁ)ng 'rﬂ‘édc%n{rSﬁéh Wich fh#21R€ i Oft iR §9% hof S:

al'ysts to uce total product that includes t
and/or (rl.deh@cmdmnngwbadleoms drbeorgraiidd shaetial sweight v ed arMCB
t|n zonge t hat to_a

confeREf | it o AP BOPIIREE CERR PhPERT ot B A @ range

froR1 Db 3EP or 13 6QMRI Nation with one or nmore of the
met hods ‘or conpositions according to the invention, a

netlhedme Ierafooclmnrqmtsr, ghesineentivn etsp rpgoxadqzss mm@eathm Wik @0t

t th
mo i BB ise b B o e i s 3RRE e, n
whiShl €t HydRigen 6&drcdist @i)lgase@ﬁs b askeoits. day.decpmethasedcieght o
the crude feed is in rangefrom5 800 normal cubic

hydpacehogs;de) 1@8@6@%@@@6%@@%“?@&@"&%0 per cubic neter of
cr %ﬂ%o&g%ﬁlbﬁgi}&&h A se éxﬁog%r 0 e : (L npéolgﬁ Ration with one or

catal’yst’s; cte net rogen
mot¢if deemethodomt doaipositioby accardingiy the pevettiad, ammls@lwf@oofacting a

el T en e (6L he K3 e N RRED UK.
proﬁu% whittin fh@%rtgié%&gﬁ QoHtBEt@Jf 4 SodtRIR 3 gtzﬁﬁé‘th@f‘ls%ﬂw Rbuéd to an

rogen uptake that w |l cause substantial phase
oﬂ@muahaﬁbon bet ween t he crude feed and the tota

praduct duri n he sel.ected rate. of .
by g e RasS Miinkerih elsS e s Soa o Sicd vich ong
mofél{ﬁ'tlﬁ‘e ﬁ@ﬂt@ﬂ§oﬁon§ﬂ'&ﬁﬂﬁﬁ§‘ EQRIRINS PUHE iveLliors Wih&hseiher codiprises
crude feed; (e) t l'i qui dhourly space veIocrty of gas

congastinga crude fmddwdg ene goupiesatabyststin taepresenge pf 4 gaspnd/or a

hydﬁ?%egguurge 8?& W{groéla%g e uﬁé’ {:ﬂnd]rt?] n%r og}gtr%ﬁg é{‘?r H atlo of a gaseous

hyde&dthsehice tb thelchin tB@f(htsaﬁ?h kdh@e ﬁ(ogi 5800 aoined tcubig meters of gaseous
tenperature is in a range from50-500 ,0C, a tota

hydrogenisguice npY §ubipmEE OEsTads fopd gentagied yiik onp Qr BIOTE ?iféhe catalysts;
(b) (_g:?s%fégéﬁ 28 OF f& }*yﬁ (#,rén %g{aﬁg %g: B{r }%V%?lng #Jart?an ressure of

pressure o gas an sou

the h§dioBer@sduadtg ec)fth@fﬁltelof(l&yﬂ@ogh’l?apta((h)s @cﬁ k}m‘tvtlmfcrmdtaeprgdlmt has

and/ or the hydraogen source is.in a direction %ﬂé
TANRIAessthand. 3, at g1k hydrogen uptake is less than an amount of hy rogen uptake

that will cause substantial phase separation between the crude feed and the total product
during contact; (d) the selected rate of hydrogen uptake is in a range from 1-30 or 1-80

normal cubic meters of the hydrogen source per cubic meter of crude feed; (e) the liquid
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the crude feed; (i) the crude product has a H C of
70-130% of a H C of the crude feed; (j) hydrogen

wapioakesddy the crude feed is at nost 80 and/ or PCTUS2004/042241
range from1- 80 or 1-50 normal cubic neters of

ol O R e G B G, o
at m39sio POY®) (ifart@él tpr%&Ire 4P%e0hs bi®oNhé Wy e genBieed is Qf)nﬁrdillied

crude feéd; he crude product has a sulfur content
duripg ccmaclm%g)ra C@@taqtzf@%ﬁ@ﬂ?etaﬁﬁe suipfarangoean0-00 ha total liquid

t he £y 1.-1
houf S0 5F oy 0k e BEbaleclR 1 TR R 100 "
and k@8 bredstive dfffiee g‘dslaﬂ&/opﬂﬁd@ﬁfog&ﬁSo@cé asihauengedindrarit0-20 MPa; (h)

70-130% or 90-110% of the residue content .of the crude
a flave efithe @ay altdA@ the hyfrogACIPYELE 1 His2 diRechieof daat ITepishfo pflow of
% t
e R84 0 o oy IR DML o Byl g )
hydidgen aptaklebp thediade feedmat hosa80 aulitranta radgedrdmalli 30ret &S50

norrgghdcdlgllcl:;glatlg{]seq#gmg{irtoggmn/gérg{ub%?tge Qfg%ru%qfa %eg@ (E%g %%ipg?duct has a
tota% IEYWIQ% + 8f atg#l&@bb%n?ttrﬁbst sa04 oﬁhtktﬁbét NevEsH thé N‘W/Pé content

salts organic acids’'in the crude feed g%)
of tiee Rudafead; (Hfthe bmde pwdlacﬂaed sulfurr ¢amgent ofi7 &rd 80T 80128 of the

east 1. r C y 0
S ek eGrlan 5 R PSS 38 Sy UTERTLI b Shaprec
90-1 185 ¥ 818 08GO XoREnt dTRhEEMEE fdeBEG) Be cBldeSprofict hS9 a td3Rlue content
crude product has an APl gravity of 70-130% of an

AP

of 7§r 13004 gr U110 of thedesidussepntenp af e crude feeds (Ortheerude product has
roduct _h of o 0

on S5 Gho DT5 AR 1o o B A SRl 8 IR 10

of tl‘i‘e” (bb%eﬁ eottediiny crud‘e ﬁedi a(pgmefchﬂm Rod@1 haga tbizﬁ coﬁlﬁﬁﬂof alkali

or 0.05 to sone enpodj % 0
metaha.@cﬁml;k@lﬁleaepag@ %@télvp)d@gtal $ql,ts b ﬁ{gaﬁlgtqcb{qm o‘rj\;m liqog @ Y@t most
SO‘VTDor%t ?‘Iostt ﬂ)% gFlthQ %gtgt Qt::lof%m%étﬁf QRS ARG LirGndifl, thBetal salts -

conpri ses contact [ ng a CI‘ ude
of ofr@ﬁlc Wldshn(mfcrude feodg(qr aPavapst of therdrude ftedodluringgeontacting, is at

teas 0 Rl TP BB SRFRICY 0 GG o RS0 08t et a7 o
at n&ﬁk ?6%?3&% \Q%bf%y Qf%s BRI FEROHNAS ACS (9) ehlUG a8k preatictthaghn API

e crude product has an oxygen content of at nost 90%
gravify of - t30)g efiarc SR gravity b theeredefded; radiar (4 B catdeipsadiict has a

AR SRBCARE 8B 3RO R PA2b e 1%, 1

TANGS B crh8@fed ARG oL PRSI oMm (.60 1r0gR .01 10X)YZ @R 0.05 to 0.1,
contai ni ng conpounds conprises an alkali nmetal salt of

a daﬁrsoamnhﬂdamrm% thedpvertiongdsorprevidess Shirsubigatism Wisone or

moorcggﬁc? ]ﬁlg ?xhco:f%{b%ﬁl'oﬂé Fc%:oﬁﬁgg%gtgg grb\f)%g k asn?étla@t{]tgl comprises

con@dc'tlﬁgléfcnﬁi@%&p\ﬂﬁlﬂ Uﬁ@oﬂﬁoﬁehﬁta&bisgﬁdﬂd&oﬁwylgﬁg cmﬁmttmgmon@tmns to
conmpounds conprises a netal, salt of a, ca aél c acid,
redwee% eamitent REOTEARIS OX FERHONIEENG RAMBEUNGS i W %/ acpppt of
u r aducs
sl Flark pBipch SmpESART, foafel oh Wl e MR, PHAMSrygen
conGeniPOwmnesst 90%@adf t]m&tyg@ﬁ%ménﬁd‘feh&:unﬂ@fwd;:(fo) at least one compound
non- car boxylic containin [ [

of By QEien ERA R FRIRNE GTROI ACEIGRS oPC T i gefpoxylic acid
(©) 8’91'3%{3 ﬁﬂé B&ngm Q)'fﬂ%sor%{ﬁu& Bey FentdBtal BRI BhpEnARE G Rpri e Bh

eni c or non-carboxylic containing organic
alkali metal salt of a carboxylic acid; (d) at least one compound of the organic oxygen

containing compounds comprises an alkaline-earth metal salt of a carboxylic acid; (e) at
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oxygen conpounds. In sone enbodi nents, the invention
al so provides, in conbination with one or nore of the
woretsoe2or conpositions according to the i nverCT/UB2008042241
met hod that conprises contacting a crude feed with one
or nore cat% sts i.n which %&} the crude feed is tal salt of
least g coEPEHAGLihe HRAHE ZYEB OGP, SOPRYUNS SPLPHpes g metal salt o

a carf:x'»%%fc a*ci%i%tﬂ%w{h% rﬁé%éllc@iﬁ?ﬁs@syor@%hﬂﬁé ndghl@from G&AGMAA 2 of the
er at ure and act i ng conditi ons are

PericdiinTalié;] (Ecths aoide praiuct e afcontsnt @ﬁmna@qrbwg i epRpfating prganic
{ th
compmpbebiiu P b Pk 0 AR I e

compHHS GeMhe tudd fhdd Bhd/bY@) edesst upt akee Qﬂfyg’eﬂ mmuang compounds
at a second hydrogen upt ake condition, and the
in the emde feadunriginsfios frran prphskenipecid 61 BeertbpBHici conginipg grgpnic
0C lo 2 than the tenperature of the second uptake
°X%¥888WP98% (c) the crude feed is contacted with at
| eﬁﬁion%"&n&fdlﬁﬁ@ts ahé alvestich #lso probidesitin t:embma’abmj mh one or
fol | owed contacting at a secqnd tenperat ur,
mmora pihe Orebagb on GOTEBARHIANS GAEOTding T HifIpETItion: Sl Comprises
! Sta) #AQriHe fe@¥BIcontacted
com%%u%zvﬁﬁ&%%géh@ﬁé%ggggﬁﬁagﬁﬁgﬁggfg?%?éﬁ (d) hydroger?Onace
with@® SeabtSorg e elieadaedytuatianfiysclemperatiire @Qllo(V@)i tyyantagting gegssecond

I'S ted d t t t
terpseatiher mRshibe ap G oR o Pof gactien o e Yk Gacting
tem e?%greqpta?ilé%q 3@t°C| 16R&t thQn ﬂl‘érsﬁéd?l’d Rhtabiity @apefairedDd) the crude

he crude feed is contacted with a first
feeddn dorsantertheith :hlydniogsm at 8afﬁtdt m@mum@te@pn@nen and thenpba gecond

L e

°C 18@éﬁth%9%eqém}>é}&tuifew tBE sdcbfd aptdrlecrritbn; Qd)dh@:mntlaﬁdedmg
he initial crude product and the sec

conthciﬁdmvlfél at kaasleongrod &wfalwtmﬁ%ﬁempﬁn@r%f egrbacf@etactmg ata
AN f
scoat Jpippimn e e etk besidon® o oot fh M o s

in a
cont%&tﬂlf%kt@ﬁ poeeire &ee st 2q(hIC hoever deini thg sdcondg evrftartmgderhperature; (d)
bu

ating bed reactor rude feed
hydiant a6 kS ALTFRA R EERRISUA (LAt PEan e G Laiinis dyipe
cont%gtrﬁega%#\d ¥Hntc|3 @ﬁn@%dﬁfon@fe%l&%cﬁlt%ﬁé& suchithat @REcrde feed

sts 1s a vanadi um catal yst and the
uptakesigdedse e qbort&naxﬁ tieagenecitodi Ityﬂrmna(d)ji}m icoigifeeskis gpytaeted pyith a

ﬁrstifaglgtsgqrfgl%l%gtafy 8 \(/‘%%d ! %%Iﬂr}élie? %{1@93’{’668 § ﬂﬁ?& t ca? st forms an

1n1t1gﬁ&ﬁ&@f)1%Qu&t arﬁl Wﬁér@in'tﬁ’e RitlaABARle fp'i&mcﬂha%(h TLQNIM|at ﬁhuhi %% of
ers per cubic neter of crude feed, ydrogen is
the @Ameoiéthe drude rfe:adgand@n@@htl&@f ihg gnltlﬂhéudﬁr mreéueft @ég thegecond

act ed addi t,i onal, cat 0
cad 51 el e A RS O e B PR SRR o0
of tﬁe’ﬁmgcﬁﬂhe Ah] chRle pastiudg t dghe lorﬁ@cftﬂigtls pmorafee uah stacked bed
controlled such that a fl ow of
reafon; @otcovractiigis pesfouRadinan eb@ll%tn)é blerl 3o Ghbe crudadeed is
con{aﬁe? émﬂg c{cfé 10618P%at§19§ 5%&§E&g?€%% 8‘%1&32? él'lig oﬁrﬁ@re catalysts
(j) drle’o? tmdre BPBleRbtalydtsdng vandihen uaalybyamh thércrmde ﬁa:d:dua ccumadted with
catal yst at a second tenperature, and the contactin

an agigHitingl Qﬁﬁaﬂyﬁ Pl thegHiSERRS At S EECEIRSHICE FRDSFAUEGE to contactvith the
VanPi %‘e a1 (k5 Fﬁ?%ﬁénﬁ@%&n&&e@gt 3 Q¥EH 4238 £58 1588 AR¢hal cubic

gen gas 1s generated during
metef e ctibib metérhﬁ crude feed; (1) hydrogen is generated during the contactlng, the

crude feed is contacted with an additional catalyst in the presence of a gas and at least a
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crude feed is contacted with an additional catalyst,
and the contacting conditions are controlled such that
Wo b@saci#es i onal catal yst uptakes at |east a poPCT/UR2004/042241
t he generated hydrogen; and/or (o) the crude feed is
port?olillbdsﬁﬁ’éJ te{a)fe (L?Jg‘f‘ehegld%é BortRctBEdohd oA al‘é%ls%l dbfitrol®dd such
a secon nper-at and the contacting conditions
that arfmvc ofithe ghs*. xsdn 8 dirbetionahattih eowuerda thet fovp ef thegrudeifeednand a

t 180 0 n so nbodj e, i;Nnv ntlon al so
flow,s bt aeeretp iR B e erh e cgh sy B {flaRis Sualys
tféhgﬁe ArCAHARABL LIS g & 8ddiGod=0 cAthg st AveBEdndn tur
atalFﬁ‘?stth trhat conp rleges ?ont act i ng t% c?u lg,Sfeed V\Atherggeera >
&

and ¢he crmtwtmgt:(m(ytm@ arqcapiiolpd sych)thatilee Hest mny:@[aturg igat least 30 °C
ted I I
low%rIL{Bg% eesg?q%l t & tr"h? ng l}y%{ aglrjc]:ﬁ%mg S )gceggga{edsd%ﬁng cgﬁ'f'a&ﬁig, the

crud®XbélBis cUﬂﬁ@t@& mum a@@ddﬁhon@lrcatﬂl})@i WHnd3hd bettatihg c()lli)dltlbl’m&re
cataly IS a supported_ . catalyst andthe su

conrp@iaadwsxch they therpddionplsatal Xt upfekesd iset arartign 0 @gug@%ﬁfsﬂ

t al
oLl o P BB o SRSt
a set@RSEmpaatet, dnldehcaintdcying sonditiats dreeatirolled syehathat the second

and/ or (e} at. | east one of the catalysts is in a ;
temPWﬁ@éFEé‘H gt 1$00kried in the crude feed. In sone

le'ﬁg hbod t§ PSR dn®Bn alss r@&rl@éé' gle&ymﬂlﬁ‘atlon with one or

|nat|onW| 6ne or nore of the nethods or
more @lﬁmwneﬂaodsoramnmoslutmgs aagotdie northe mvewtion, a nahdibibat doatprises

confgi § enide T Vnete e eeahstanra g SnEe Gialilis supored

- cataByit Qilld’ &k sBppdt &Hﬂlﬂ?lS@?&lﬁ}nlﬂc@Ei@ﬂcX stliAtuhiie, SRR é-ade,

catal yst or bulk nmetal cat al yst: (a) conprises one or

. zircoipm orade Insagnmwn@mdﬁmans theraofidbiptheicatal st ipdigiugported .

cata&sl? ﬁ%@g%{lﬁwrg]fs p?)ﬁorl]lg gé:? e%h%[jl P %({rﬁ%rfge? a1£ écgcmlonal catalyst: -

thatthas be&f Lieaf BYatbbst a tempelgfm@fveal@t) aC){ﬁlor toadul fueiastion; (d) a life of
0. 0001 grans, from0.0001-0.6 gra or fromQ, 001

at g TR Ry SH SIS Hbd 3755 FReh (OO IFARLO: QG FalINgS s in
fixeAHe h%gkl?‘ﬂ%qhﬁﬁm &gge %(e%m)r e conpounds of one or nore
Yetral s

rom -10 of the Periodic Table, or
m Xhubms eidbedendnts, (dte) ineanipniatseprovidespin enmulEnatenalish one or

from Col unms 6-10 of. the Per.iodic Table, one or re .
mots ShBRREGORT OIHRBIRSH tigh eRBNF B e BIYCEBIT, AfRetfod Bt gomprises
con’(i)aﬁgn%’ & Qshﬂg'f@ed-r\@ﬂll Sme & m@i‘e’é‘éﬁé[}%% bhesse @ﬁe of H} cHaRBI ik aes

r nore netals from Colums 7-10 of the Periodic
supiﬁabdde;atedm ooa bnikrmeetalorapedysh dsd tie SUDIEOI'tﬂd caiahyst ok metal

cata{l}z]sé n@bfom}eréﬁsés Eg% gr %érietrggtglﬁ&%#g ggf ?JJt fo ?ftgﬁ,?]erlodjlc ﬁble one

or o8 @BApBuRE A The 6f mBrdddml.- ffor 'O%[iﬁmﬁ)sf 5-106£thePefbdie Table, or
metal s from Colums 7-10 of the Periodic Table, one or

mlmetlmmﬁdbhu@, pér Brw oérsatﬁlmsfe aiieest NP} gransse Frgrrs 0601166

Tabl Qr m x r )
eraltint i O St onPicts MR H] C8lpntp o e periodic
Tabiglone i ﬁlo}_@&ﬂrﬂﬁ)o&ﬂﬁop@e@ §oré g Ndm Oflupne sqro dfﬂ)llieePeriodic
metal s from Col uims 5 6 of the Periodic_ Table,

Tahi¢,jor urisgrasithereef (c) @gljﬂpéléﬁfi‘mn? SBHI05HBCHHS Wﬁ@oﬂr‘ﬁ{“&% 10 of the
Pl 0 0 STl LPERA BELE TSP B a8 B 10 o
Periodic Table, or mixtures thereof; (d) comprises one or more metals from Columns 7-10

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

of the Periodic Table, or mixtures thereof; (e) has, per gram of catalyst, from 0.0001-0.6
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Periodic Table, or m xtures thereof; (h) has, per gram
of catalyst, at |east 0.0001 grans, from 0.0001-0.6

w@e@awe394 001-0. 3 grans, 0.005-0.1 granms, or OPOLUS2008042241
grans of: one or nore netals from Columm 5 of the

Peri odi c Tabl e, one or nore d of r.e.
s 150 Tt of e e SR TR AN i 20 PRl

Tablgl &{eLU'r(fﬁorE Q%ﬁ@lfmds (0f bn€ 8MRbieSAStaR MR Colities 7780 8f fhe Periodic
'utm 6 the Periodic Table, one or

nor e
Tablcmrpmmdss thfereoﬁéf)mommnses onstaalnsore melChPurpolemes Stéhef the

pes G AG8T e rs Rp Pob B 0at BFRSR ol B B 269
Perifdifan1e; dr Hixaltes therddf-(8) &nEHseeBndér aoR rmtalmfm TOLAliSS of

from Col um 6 of the Periodic Tabl e, one or nor
the ResiogisiiFeble, one @h@om comfeandeelams o fastie Exsfalndion Qﬁlumﬁé of the

i c_Tahl e
Pe“%‘ﬁg 8glerr%rr13m%? nr fé:ags Bén‘%%—%%% ?tgls’% er| o?%l grams,
from! @00@1-0 Bearfs, (mmeo Bg[ﬁiﬁ&l 0% 5df.1 graenspor 0rdt-0.08edrams of: one or
from Colum 10 of the Perjodic Table, or m xtures

more n@ﬁaéi)from(Cigluma§ ofrj]éer ngcgﬁq Bablg, ong 1§ g)core ¢9rRpRunds of one or more
metds ?rggll(l&r om i ?Eri(gdlp ?&blg o S ATSs @Ereof '@g cQﬁqﬁﬁQers%ne or

‘e Periodic Tabl one or
morﬁmwlﬁﬁﬁm@ﬂldmncﬁf ofuhePeaiodioT ablepnalos nfm@mlﬁpxblundn ofl gnepdr more

t he Peri odi c Tabl t ures. her r| ses
metgla FRB GORIMBE0 ﬁg Beriic CHNG T qei B f&ﬁ?ha%rp graim of
cata sf(tfﬂﬁl?é Obgﬁbwramg .00 k36S omogkﬁi graﬁﬁ‘(:-‘o ?'l -0008 @ams of

r’rpounds nickel, or m xtures thereof
one COMord me@lscfocha I(Io,lumm 6 of itherﬁﬂr@dtﬁdfﬁb&m ate othorepigarroungs of one

m Xt ur nu
e ST S50 B R B 0 s
one Q@ﬁmr@ﬁétaﬂi @6t Toleah 20 Y$ the Ffehemc(TaBQB]- ofk & lgbl&mﬁ)myounds of one
fromO0.005-0.1 granms of: nol ybdenum one

or mmse m@vémﬁmm@ip@ndasﬁf ﬂ@qumomTa@ée phgv@a*es ﬂeqrsof (1) has, per
grarg ?‘Eﬁgt Ifygt fr‘é) 5(5(ﬁn(? 6%?55150% r (B0 §%?Bﬂ§’5‘fj n&br ﬁJ]Hfégltﬁ;Etgﬁ from

ures er €0 per |gram o cat
Colfik@ M0 Qf ORIPRiodicdT 2bies 0aé or MUfegsﬁ@wndHM ane ommrcze metals from
tungist en conpounds or m xtures tthfr eof ;Hélgg conpri ses
Colgma 181f thsrReriegical 214, b mIEBTES MR e o 4puinBISEs tafagive, ppg or
L lnfore
moR gBEndlor TRARITH! & ix A MCRLATR Chheled el i
contpouhdseof@idkelnor firttealthéreoff () mmpn@esfs:ob@u)onc onprorgegnpounds of
one or. nore, el “e,gf&t s from Ooll Erm 15 of the Per.i odi gs of
cobait, o gnix{ygss there CBWPITYSY FeRE OBF OHBPE QR
mollyb@HufP bi“fﬂi‘xt&f%s @l{enl;(ffe(qﬁ> Bhd ?)gl’ grafﬁadﬁcﬁtal}@f fani(O 1008%).3 grams or
her eof ; pef gram of cat al rom
fro0. 000G AL @rams ogr mnb/bdenunmm@e or MeBF @Oélbéﬂ@m §OTPQ}HAdS, or mixtures

the Periodic Tahle 0 €
TN P Ty
(s) H_eﬁsbf)& grath oﬁbéﬁl%teﬁroﬁﬁ’(ﬁ()@loﬁ 3 giahs O asphien,Ushe 0d MEore tungsten
e conpounds of phosphorus, or n1xtures t her eof
commném oI tUIES 1heg¢cefn@) Qﬁmmssmneawrumrﬁaners p fQiﬂh@Pl&fnn &dethe

Pergﬁ&ﬂ‘%ﬁt %néla or}%/ 2 &ne ? gxtn éoqﬁﬁhég r(T)Z t e F%fs %a%bg‘@mﬁrem the

molaP¥giBtdf e @J)l&ﬁmﬂmﬁetdle@ the Gol@ﬁm’(ﬁ matal mrfrom L ho 6n@) oomprises
nore of the nethods or conpositigns according to the

oni G1VRTE elsments fram kolimen 17 of we Rgriadie dableyaie dngipicemagunds of
oneqt r@ore te;l%e?tssﬁ"cﬁlq Slolunth 1 50PRE PREoMP Tab B Eh A tlies {hRFeBY;3v) has,

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

of the Periodic Table, one or more compounds of one or more elements from Column 15
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m xture, wherein the support conprises theta al um na,

and heat treating the theta al um na support/netal
worossos®24at a tenperature of at |east 400 0C, BEIUS2004/042241

further conprising: (a) conbining the support/ et al

of g R UIG b leq 8 o FEA e LTy DRt PR Rce of

pho Ufﬂs ted BEREE: %{)ullla% 20fnodt 0.1 @amhs (ﬁ(b% GilurB it/ ef gram of
sul furizing thé catalyst. In sone odi nents, the
catalylst; end/pofy) hhsa 1pas0015@sms phthetarabimiag pengtain of cgt@éysbr

nore of t h th t
veATb b e Rode cap o At PEERRs At A oh Sifie or
mork %?ﬂle%étﬁbdér(‘)? cOpHRLiEnCRE MRS ithd vatiodha hféﬂloldﬂffﬁformmg a

size distribution of at |east one of the cat al ysts
catahascomla)sm putiining ponpPAt Withae opmog mpialsde ferm asupport/metal

90 A at |east
mix % W/_l\lereéle tqe esgg]?org 6(6nglseg tﬂﬂ%’tnao @i}%ﬁl&l ﬁ%tg tl’r%tg%ttg% gﬁ% alumina
supUrt/mBtabmi:aG@er b tanpRLuissr ahleadOMOTAN) aky fil @Br d@Bprdsing: (a)
230-250 A, 180-500 A, 230-500 A; .or . 60-300 A (b)
combeiag theGupRoTtmefal mittare Withbaier i fopmedRskatnd Ktyding thé paste;
(b) %&%gﬁlg%ﬁetx\%l lit %?h%’t érg?t]; Caé&gl}r%gﬁté erﬂéer&tgf;escgfeag %e%% 8/Oé)’°C
and% /(d)%als“ﬁnﬁﬁ)g thﬁ/cgtalﬁt | east 100 nR/g, at |east 120
at 150 at | ast 2 O ng/ t
oG cmmsis Uy 187 b0a £ oSOl canbigiiopig it ohe or
mor@ %ﬁ’n% rgéth@tis (lr%@ﬁfpoQtléné:m%ﬂhn%(‘oih@ﬁﬁfﬁﬁicﬂl & @Aebd Rkt comprises
or at |east O0. [n some
contanﬂmngja made ﬁqedtvhél onevamadro watalysts, mr\blwm&@ porgsize distribution of at
conb or ..nore o
teast St POReTa b P e Bt P o ok s B asdeprag A
least P8PAL §ﬁ§as€9@m ACht 1845t 230 Au ateleiseedo w tahn@ﬁ@?’OrA rofdst 500 A, or
supported catal ysts, in

©in aamrfr@egoampﬁ H80- 14014, clao 1§p|/% aéozas i r1§0 fx%pt/&armrﬁoo Asor.
. 60- ?@e‘ge@% Z% leas fQﬁ %Gt'al %Qleg'f scmlvg & é)opé dlgi’néfey Wethin 45 A,

or ze0|te rises gamma al um na

35 ‘&WZSFA Mﬂﬁeﬂm@dhdﬂpﬁﬁ: dlzﬁlﬁ&tehfés) a smefaccgamamf){lt Isasp pONt’/g, at least

LSRN T S
220tl+ql?%ﬁaanﬂ} of gagl otal 6k UM F8R }%rpsh@f R1AH 12 cmg@nmeast 0.4

3a al um na, theta alum na, or m xture
cmYher kast0.9 &’ /bas aateasosT o/t grams of al pha al umi na

f nbod
BTG oG iedateroR AT HART SR LR iSeY g one o
mofERfrehPhethb&s SRLBRRS RS Q&G'Rﬁﬁ% {0 108 SvesEa, dlnﬁ@hd@thEMmprlses

I nvention, a vanadium catalyst that: (a) has a pore
con*.mmeg dicaide ifigrdtwitnows azmnaremeplpcmdp@?aéfstﬂ mhléh thef sugport: (a)

consGhgh S kTR O e G AR agresiom
oxﬂﬂ@‘%r FhiRQfeB tisdhddT, SHdedrTAcblie] @) c¥inplised gﬁﬁﬁha&d’lulﬁﬁfa@md/or delta

di’ameter of at |east 60 A F(lgcon'prlses one or rmr%
alummaa(oé hﬂS', @m gz@mmﬁﬁ;uapqz'f, af Jpastidet gigmisof gamme algpwapid) has, per

.

oA SGRTERI 5% 5] 3R o BB BRAL S LR i

alpheegumBel gﬁﬁl&ﬁhﬁfrmﬁ@tcﬁlty alumidd, theaslnind) 0l mixtarsthatof; (f) has at
one or nore netals fromColum 6 of the Periodic

mosth] sramsed atpha glweng BeRBARES SBIP%Bhe or nore netal s
fr o sgg{e%%ognﬁénté, tﬁ?e 1'?1%1‘1‘[9)‘111' afso provides, in combination with one or

more of the methods or compositions according to the invention, a vanadium catalyst that:

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

i nvention also provides, in conbination with one or
wOoe0s/068924 he et hods or conpositions accor di ngp€DUB1Ue4/042241

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

nost 0.1, fromO0.001 to 0.5

) 01..t
a suppoxisthe éuRPOIt copmnsg)lg theja @1@1% 6168@1 g‘f’aﬁ?i%lm%f ca{ah%st %Fié {)&Iysme
dlstrllgﬁ{lgﬂ with ﬁqn%i drd ﬁlaﬁé’ietr ko BEfeadt 60143 (B)aéoaﬂlprﬁ;aé b1%e @fmore

gani c acl er gram of crude pr oduct ; (c) at nost
metaQ; fa@ﬂmhgnmﬁmf dfemmvduééragoher, opg amneTe EITYENGs Afie(or more

and/ or r S 1
metaf i Cobithaf of Becierie P REMDp e ST addE et per gram
of ca't‘aﬁyk@ et QOG0 1 grafhs SRBhcONRRSE ﬁﬁtﬁls;froﬁﬂ(eolumémftmeaicsimc

i des, I n conbination with one or reo%ﬁtgl
Tablcmmh@umom cmm)mds pf onesorgeeis mentay fiom @H’M f Bpriodic
Tbl ar more a ﬁgll netal salts of one or nobre organic

a %rcqr&@xu&??e 8%°fore al kaline-earth netal salts of one
O [ @hlskihEntacheBvemiondlsd proesles, e cembinatiomivith lone or

| east one of the alkali tals .is lithium .
mores@‘z;hg metheds pbgqggqsmﬁns Apepreing (L(bg{x%d{quggg,ta ‘HWE Pﬁodlc“ﬁ éhat has:
(a) aaﬂﬁgi‘ 5' JASGR6: D 1MRLA @00?‘[0"@9%'6"010(6 0CRlof irdf 0.09 tS@ME(D) at

nefits, thé invention al'so provides, in
mos’@@U(DDUG)atglraIﬂs of thé alimk nmtalnnrdeal]oaﬂm’e%@erthmdmjdm nagtal salts of organic

a01d%mﬁ:g(r)§r|§té>% (c)g%ﬁ %gﬁiﬁ;ﬂ Iécr} %8?@0&5\#1% ﬁf‘ %I@ eﬁ%garﬁ Bftrude
b, ﬂlt leastemeaf th
oGP 05 Al e, e, ol adncar

catalystsipengram ¢flveuderprdducpr oduct with a crude that is the

sa or di rent fromt t
e R b i
mor@ 59@1@ GhetMbdslor @oﬁbéﬁ@oﬂs%&ordﬁlgtth ¢hesianention, chief dran@mtalkali metal
fromthe crude feed to forma blend suitable

saltstafeat wentord erghnic @Fids, one@F nfora alkplineaeartgn JesalI:tF gtigne or more

: orga?q,ﬁ od ucgsn g %}x‘%urgg th%ggof Er{ ?ﬁfc%—xo@?tdf 185kt BH@ oPt'hH AfkaR R4S is lithium, .

nor € ractions, and produci ng
sodifuin@ Bﬁf’&!iisﬂirﬂl ;qindfod €) ot teann aaie df élesdlkaline-cafth miwgals is magnesium or
distillate fractions. In sonme enbodi nents, the
calcjumkent i on al so provides, in conbination with one or
nong {))1;1 e bR oMhldR0ge ‘?ﬁve‘fﬁHH Qﬁb ﬁ)k&ﬁ'&saﬁ%hﬁﬁﬁoh Qvithhéhe or
i nven a supported catalyst conposition that: (a)
morB@$ tlﬂtméthﬁdstor@oﬁlpgmam agcoming tedlst ingeBiagy amethed theeorprises

al ym na er 0 upport 0
contgeting qxhcjlru & 1ge é?v@]tfﬂ’ﬁ tng)cgf g?thlﬁ/g@ t%PrO@és? 3 %)%e?&%%&u%t tha]f includes
a crgc!le?[%l‘ad t Uik ﬁﬁtﬁb@rﬁlﬂﬁ&r&)ﬁfprﬁiﬂ)@p@') tombBhing s cadp prelusi with a
ution with a nedi an pore dj aneterof at Ieas%ﬂ.r
e

crud3BatAs t}(ees)amha)s dﬁfqn@rt gropothgresudsifeedyie fppp adleyd suiebly
size di ut | o r
B e
frorﬁ FheAdrudEREY togf%nﬁ%/ Wend @itable Tpy tre@aerafscibiesyay) érannd)rmltmg the
from Colums 7-10 of the Periodic Table, one or Bf‘te

crumrpdum;md&r (@h@ac@pnﬁmgéhﬁéwép ProdushAnisy s A gooFe dist
frac ﬁgs Pe Q%Iélglﬁé?rg}@poﬁgﬁo ?H'En%s ti&?tr&%fof tl(é"alst?lpﬂ@frh@tﬁﬁxs

Peri odi c
TabheomeRenbolintents t}&qﬁwwmdsﬂmfprmée@m comntenatienavish one or
from Columm 5 of the PerlodcTa or. m xtur

more of the methods or compositions accor ing to the mventlon a supporaad catalyst
composition that: (a) has at least 0.3 grams or at least 0.5 grams of theta alumina per gram
of support; (b) comprises delta alumina in the support; (c) has at most 0.1 grams of alpha

alumina per gram of support; (d) has a pore size distribution with a median pore diameter
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thereof; (i) has, per gramof catalyst, from

0. 0001-0.6 grans or from0.001-0.3 grans of: one or
woes/0&kaumm 5 netal s, one or nore Col um 5 nePEl/US2004/042241

conmpounds, or m xtures thereof (j) conprises one or

o 2 AT CShER o R e B LA TR 8 o

03 cfﬁﬁ/ thet EﬁEt'(Pﬂbrﬁ3/'Fra@j 1Bas aQkirfltecdro efattiémt é@)fn,z/g(dr)at haast 90 m%/g;
ef gram of cata

yst, fromO. 0001 g rans
(2) c@mﬁt@sbs ong oymarsmefals feore Cotumsy 51¢8 ‘t}ilﬁﬂ’%éoﬁlﬁ 1§’ Oy more
comRongD 9@(}1}6 Oéinn‘{]}s%gﬁaﬁ ﬁ]om RS0 rthé‘?’éﬁo‘dﬁ@?aﬂl@%‘% afkiures

one or nore conpounds of
there%# Qﬂﬁéd&'ﬁﬁrls@ﬁ o &t bR Imdthle fiwaf Column Tafthe Psdedic Table, one or

morqnmpwggsugi}@eggﬁrgr@ g’iai%&gg? nds é%g@éé?oglhcg’f %Hl r% Fpixtures
theregg'r@?m% ga%r glﬁagg P{]&%lge G 010091 4.8 SrabR&)r €n 0.001-0.3 grams of:

or nore conpounds of cobalt, or
one FAbdRSurhh Eneehls, @rdr atoré ﬁ?))hwnﬁ) nietad sompeils, OIgRIXTYES

nmor e conpounds of nickel xtur her eo 0
e AR L (UL
m01e Lkl 8o drin S8 ncils ﬁ@ﬁl@&ﬁmhf@oﬂ’fﬁé P@lﬁiﬁil@ﬂ“able or mixtures

ositions according to the invention, a crud
therabﬁr(m)hast pmgraﬂnaxf catplypt, fias &0GYND 6fgrams ﬂabfs:@mi) 00alr0 Arggams of:

or at no r
ne QM GAURBR 6 Beialeitn B ouhg il cORPoua oL BThe
there%f'b® éoin%msewegﬁdﬁ&@ fohé bﬂﬁlbmd@qidmemomna@uan dr REAURE
at | east 0.001 grans, at |

ther@rfa(nm) comprracs' Inelyberpinp Png PR MSTOFOIMRAIEE & 1188 QQW% og mixtures
n ran
o B TRl 0B ) 0 o
(0) c‘MrI isés dibialt] 61@ drange compourids of catralthet meswre3 tGrdE anddr (p)
0C at 0.101 MPa; (c) .ha east 0. Og rans of
Combﬁ%qséllqhel 088 R TI9ET CRRRAYRAS Oé%aﬁés‘?rt@éﬁlres( f°Rhs, per
gr quoqge &8P o@ﬁie}ﬂso e idenli&R8l5o Brdites Ghapmbaiatidh V\hﬁh&lﬁlte or

grans total nitrogen; and/or (e) has at nost

. mor@ 0DORGE:thisdNE cofpbsitiats avcakilg ta e mammnumrpléﬁ cejrRgsien that:

(9 196 SULARLSE &1 OBt TG o SWFER (o 81 g sk gp) i B Yo of
comg&lﬂgﬁj Sit Perasﬂpm)logrbfrﬂs QNRyREERPSsNitH fbbiliag range mltsndmnoa

e ‘conposition that 1ncludes one or nore cat(%eg
betvared 94t°C) amds’lt60c5’ﬁ?sit 6100 NP &t kenst: Q01 qramsh deagt (h r§1nfe°r at

leas{ Qai {glra?]g%é ydgclca tg? i ‘3%‘%&%%%2 gx;xg &tkﬁ%ﬁﬁ&{ b&l{;ve?r?%O °C and 320

rirnarange rrom

°C 29:10801Pa; 2hdQt 48 O%OIJg&&niaﬂhy&roc(abbommﬂﬁa Imtingrangor e
di ameter of at |eas er t 6

disttibgiandiesvean A9 C emd 6§§8r Qsat |Oﬂ 0d ﬁ\égfb&p asial ast 0. (9005 grams of
basig rn?ttécgegu%# gx{e]lﬁl G o@lﬂgﬁ,f(g?gﬁﬁerfg’r?fﬁ‘og Iabﬁ‘lﬁésﬁtmﬁl a@féaﬁ 0.001

as a surface

grarks 6 & 1&dse8. OQfgraihs bﬁa&l nitidQen; lagd/oate) Ihasasttm(lﬂo 0900 grapes of total
at least 220 mlg; (d) conprises a support; and the

nlc@hplpfbﬁnaéb%m@é%mé’ GAPRSIUIAN | i ca, silica-al umi na,

ti glllalr%{)fﬁ'g]ean éﬁﬁnelﬁé rt}?eqméﬁpoﬁ)élsggyf H&&nﬁﬁédﬂﬁ&ﬁ’éﬁoﬂ&mh one or

of m’Xxtures there nprises one or
moﬂ'éfdf ehamtthbds b1 ampcaition sccbrdify ’m)fthe hslemcm, @d:mgie'pgmp@smon that
one or nore conPounds oﬁ one or. nor

incloges MAg<OT 5001 CRiplYPiTeANst 1638 Que-pA e Ca?%?s‘%%n?@ﬁl?ﬁ e?g}e size
distBEESOEith o mE@IR pbiS arRE: ST at'TOAsE18RARASost 500 A, and/or ina

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

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

w@ersoaioes Tabl e, or m xtures thereof; (g) has, PERUSHPOEM2241
of catal yst, at |east 0.0001 grams of one or nore

lum 5, netals, t I ds
poreGRamPRT HHBE 4orr S of 49 A Qb s Theen pite Toiisters B8t Aratace
%
areacdg %gfggﬁ gﬁ%zﬁgo %{e leg;?q rzrg ‘rﬁg y gﬁg%' gt %@d@ rb%?n néc{)%e (d)rcofﬂiﬁi@es a support
and Bersupphrt cofaiises alwming, siliceeslicarapmina, (lta)mmgmdp,emrcgmam oxide,

of .cat al t 0.000
magE et s SO e heo Bt ARt ebsfumsts from
Col@hndB-1b Uf 8% Feﬁaaﬁ%ble( bhe 60MBFel ®aHoANEs TlondRF mcﬁemtess form
from Colum 10 of the Periodic Tabl e, one or nor

Colmnnqo@gaoﬁ ﬂ@fl’le@lﬁéw&?abim PRIEHEES @W?Qﬁnéf&ﬂlﬁ?ﬁﬁei en“opr ppge metals
fron& gﬁh’?‘f"lsg g g%tl?c? ﬁéﬂéfg #ﬁeeg’r I{‘lgl% fcfj qff %'hi %i‘)nfore Jﬁletals from

Colinah 5t Peaidldi, T 0 mikmires teaeqto () thas qbér giaen off catabysie, at least
el ements from Col um 15 of the Peri odi cT?bI e,
0.006;1 @m%@f PRRPLBPTE lumE MElSe SRR COLUTE Sphitakeompounds,

or nglgi %865 1ﬁ ﬁﬂgggés'@féto? nre }rﬁ?alé Y, r@dl@rﬁn%aéftH@Perlodlc

( ures fromother e od| ments of the
Tablen Uﬁenbrl 1a0ce doatpoandydi ode of emteimesls framChene Givd daaariodic

gt SOt Do oo gt e OO S e o
mm% BAMAL SorRof nRRE EbRAR &ndd¥al @B‘hﬁ?@!indtsh& HRkRedhereof; (j)

systens d’escrl bed herein. In further enbodi nents,

‘ conqn;d;it;est orereamdre atetalefromeGolbmnd i thet Reriodis Babdes iop er more
e ts d d h
comBRA Y A B e o v e S0 T TR e pf e

theﬂ@@ic @ﬁ@oﬁ&? B58PFisdsdnt BPERrSKEMERS fiofh CHRAr 15 W théPét@lic Table,
benefit the followi ng detail ed descriptiagn and up

onerog e perapaunds hEoreeraRprEPldmtoi emiGayenn A5 5 gh fhrFerioptg, Tble,

mati ¢ of an enbodi ment of a contactin
- orlighfepEEies x

2A and 2B are schematics of enbodi nents
of Iaantiaglehibgdiyats fatirbafromnpedifle etnbodiamntsaftthagvention may
zones. FIGS. 3A and 3B are sghematl cs of enboq:lomsnts of

IPAUL SRRSO AR e R i SR R S
feathf¥dFro ) G mbodifet O?Qfl?regfﬁgéﬁt&n% SFRRUIRR fQkurds from any
separatli on zone I n CO I nati on h a contacti ng

oftBeysthemmlﬁjdﬁnexﬁs is a schenmatic of an enbodl nment of a
o SRR NG TR LR, SO DO RIAA o
sysfé%@'e%fb'e@ﬁe&fn.a separation zone, a
In further embodiments, additional features may be added to the specific
embodiments described herein.
BRIEF DESCRIPTION OF THE DRAWINGS

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

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

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

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

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

tabul ati on of representative properties of crude feed
wa@p@sosisde product for an enmbodi ment of cont acPCTYS100€042241

crude feed with three catalysts. FIG 8 is a graphical

r septati ' REASRs B RMAL & Rtthethat
V?ﬁé}ﬁéﬁgﬁggﬁrﬁg?%ﬂéﬁhﬁ%%ﬂ err‘ggdi ?rent of c%n?gact i_ns1
inclulid@ray dotiercfieedonwkt h one or nore catalysts. FIG 9 is a

tabul ation _of representat.ive opertj.es_of .cr . f .
e i SgheBatE ol for s a R i 2 S epBiaffg with a
. d with two catalysts. FIG 10 is another
Contat%gﬁ‘gsyas%?%n of representative properties of crude feed,
arEl G Susle sgireaditic bf imembedimehbef nelprdiag zensrip sempHglionwith a

crude feed with two catalysts. FIG 11 is a tabulation
contagting Y& f eed and crude products for enbodi nents of

C Ol RYcHehige of 88 embyditent S cathBihaionrif acapahiyat zone, a
systens. FIG 12 is a graphical representation of
contdeting kystennf andratdendpreiét s versus run tine for

e iren f. contacting. ]

5 PREIER e 1 i Byt g0 Bt e prodc
for ah GRHEERENALT @htRiing €e diydl fegéwithphek eatblystsr ude feeds

versus run time for enbodiments of contacting crude

f eBYS Syif aigranbinal eprosentapen aveelst algeind Clpealig vpigus
lengtzsgglrr@@gogc !eﬁ{b\?\g{ng%? BF &t Mg fnd GaESHEd GOMRIMBIOr more catalysts.

percentgge, of crude products
VeFEHY i dnakhlatenfodrepratentitive ptapevies obaude fied gnd crpgle product

feeds with four d,ifferen{i) (f:aﬁ&al. st Sc\éaﬁye . FIG 15 is
for an egtbegRe PL ARLLE theFPnIcs W%&Wﬁe }S SE%FBDI gravity of
O HHS B QH&théf RISk 6ﬂ+gpﬂeééﬁ'@anfv@ brépyEhgdiofenids fedd and crude

con ing the crude feed with four different catalyst
prodayisfoeams embbdinettofi contacimgibpricaule feahwidh die aatplgssof

ont Vs ' [ . .
O R
contaQHeashdd edswidle fdue afffersitichtalygtisystindst er ent  cat al yst

systens. FIG 17 is a tabulation of representative .
' pr 6Fér 12 ies aviphicalcrpresenigtiomet Rvalye of Foide eslupig versus run time
enbadi ment s of i Litv&aial yst
or GRELRETT Ros BB Sy s i BU A AR Be
CatraGy B isandaphiotd Rgaiésematiat af et thydsoigein uptakabntypde feeds versus

systent hat_ 1 ncl ude a vanadi um cat al . yst a

run froe focremhadiventa et eontaciing cjude %%fﬁl aVl{My@Hr %?%&%“ Balygt systems.
FI G118, | ' b&fte exgirésded fnoRelght
an?l(c}'r g%iessap%? %@gﬁféﬁéﬁﬂgﬁgggfﬁﬁg gbglftecb%}fpgct i ng](l cr %de

perdefgls ofictude preiuots versus rostimk fetambediments olepntactng grude feeds
hourly space velocities. FIG 19 is a tabulation of

withsfoypditfered cgplygry§&™Feeds and crude products for
emygdl MBnLs rQéll_lpiEél BER6dehiiof b eiginke ataPREravidy bberdde products

contacti ng tehperatures. )
versus run time for embodiments of contacting the crude feed with four different catalyst
systems.

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

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

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

various amounts of a molybdenum catalyst and a vanadium catalyst, with a catalyst system
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pERRIEERDESERIbY

Wiile the invention is susceptible to various

nodi fi cations and alternative fornms, specific
weredsaoivent s t hereof are shown by way of exanpPEr/us20bsres2241

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

be understood that th n etai] ed .
that IR R Py e & ol be A ARedtE Tl apiyith gless
beadsNvention to the particular formdisclosed, but on the

contrary, the intention is to cover all modi fi cat | ons,

eqlilGal &istasalanaticnl af@rorertiesed crugdel feethand arndaprofdects i, i ¢

B A

spac@eReitent s of the inventions are descri bed here| nin
rmre detail. Terns used herein are defined as foll ows.

" ASTRN 19 istactpleulatéongfarpreaties e faedsad icislegmeructs for
teria at 15.5
ent it e SV TEA AL GIAE pti
Ivbtvhmqie D6 S entid tsnau@ebybﬂmg eairlcperm@hﬁaegmnaamﬂ altepmdtive forms,

car bon c?ercenta ge. of the crude EF‘M d El cr.ude
speqshioerpbedigrertsdacrafiass OB HYANG alites Bgé’@ings The
dravﬁgk *nﬁg nbAROR sdhrs! ,t' sHHﬁlH%@%nﬁ&%toBH @ha@ idEaWERY and B&ailed

roduct, and/or the crude product are as
desddiptien riheneid am/no%ﬂhﬂldeﬁtth tichiDh8 dwenndresthe particwlias orm disclosed,
tioned. " hal t enes"” ref .0 as hal .t enes . that
but Gt BB AT o8l TEhH BRe RSP ATY Qg patives
falhﬁg LWt ARApHY 2APIMpMBE HRDrERAOAvent (el 4 rd@ﬁ?fed"@t thk Gfpénded
fers to 8ne or nore netals of Columm X of the
clailer i odi ¢ Tabl e and/or one or nore conpounds of one or
mm X of the Periodic Table, in
H—x—eortresponas to a col um nunber (for exanple,

1- 1ortatif eﬁﬁ&hﬁ@ﬁﬂs;@ﬂtﬂé ileddkions-dre ldexdep herein' inahamweail. Terms
metal (s)" refers to one or nore netals from Colum 6
usedhereincarpdefingdias [l and/ or one or nore conpounds of

on e‘Achl\'ZlD g?%@l@?& %&Eﬁncgﬁ) g%af}@ He etndt Ngtehgki odi ¢

Tabl' e sto one or nore

el eimﬁtha\dfy”Géﬂetsnn AP @favitdyent H’é 6 [ °@o(|60 °FrbARI gravitlf srasone

or . npre conpoun e or nore elenments of Colum X
detezmingd bhyepd %ﬁg?@gggn whi ch X corresponds to a

col MIEH@E é%r{ nﬁpﬁ{?éeen?@fg@ Bl Giondid cg:t‘%))n Pércbhtgod 68 th@ Bliude feed and

Tabl e , [um 15 elenent(s)” refers to
the omde prodwot are e$ determised by ASTH Whethotd5D$391t he Per i odi ¢

Tahl e..and/ or .0on
el aHPE ot AREI on T s Hhetepend e Fraien TR fr g e
ro&’d‘c@ﬁl‘% R deldingrea g A SRV MBthodI53bT uslbsstoth@ivade thémitnede
Periodic Table, weight of a compound of a netal from

t he‘ReasplasdienesT ablers, to wenthghenes fthai aresingotable 1n pestianen s asphaltenes
eriodi ¢, Tabl | onpound of an el enent
CO“? Bmatsrﬁl%teggmeggpf sﬂﬁﬁll\qa?l%&@% (c):ﬁl ated as the

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

"U

Table and/or one or more compounds of one or more metals of Column X of the Periodic
Table, in which X corresponds to a column number (for example, 1-12) of the Periodic
Table. For example, “Column 6 metal(s)” refers to one or more metals from Column 6 of
the Periodic Table and/or one or more compounds of one or more metals from Column 6
of the Periodic Table.

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

Periodic Table, and/or one or more compounds of one or more elements of Column X of
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wei ght of nmetal or the weight of elenment. For exanple,
if 0.1 grans of Mbg 3 is used per gram of catalyst,

wo b@soedoeul at ed wei ght of the nol ybdenum net al PCTUSIv04/042241
catalyst is 0.067 grans per gram of catalyst.

' Cont toref 0 the [ ht f j
the Pefipgerabl. [T ehieB 1 Boo of fetingdy P FF Brantfle 1) of
the PRFio@ic TaBRe HOt @RAfpIE, ‘i 3 6 dlehtent(s) gbfers thant iod mode elements

wei ght percentage based on the total weight of the
frons@xtigmndﬁe)f thevhfmw Talile prd/propns o {rore gempYnds 9ff opg or more
d duct m xture" refers to

ele@ﬂtgq ES {)ﬁgcg)n%ngé@é T?ﬂg catal yst during

pr oC®s Stdw of' 1 applidativg weight@f 8 nietal i Gedidniods: Tebldy veight

ofasatttg%(t;&%%t? R ST 528 e
Tablg ec;revl'/é]% &t a %n@%ﬁ% B@%&rﬁ%gﬁ%&ﬁ theliRbiBHRA MBI chR{Bled as the

nitrogen r sulfur contained in the
weidlho bﬁmataabr tht rvmghn of ekafneat Hcd enamplooif 0. IHees & Muf is used per
cont ent i

Met hod E3
s gt 599 6Bl RBI=C B o4 e BRI SpAb AT i st is 0067

H§SU £ Wam of @kl stbasi ¢ nitrogen” refers to nitrogen
gt 56 gundg thab’ have a pKa of |ess than 40. Basic

m t‘Cogaemt”(reﬂars tp thesweightieftaeqomnonentiy a AsTaakkierotkappén g crude

S T TR T
base% o%rtHéjﬁ)tﬁl%%i'g}ﬁQﬁ tﬁer@bﬁ?dt@ YWippheaeterd © phlﬁ!é\pleﬂmllhon by Welght

hydr ogen to Conpound(s) in the crude feed. A hy %%
sotifewlerfagd/fotrd Iprriict Biftues refgrs to theinpiggre glat contacts the catalyst

d gdrocarbons (for exanple, G to C4 hydrocarbons such
U PIOSPRINE ot hane, propane, butane), water, or

m X‘Dlyﬁtﬁl%tef hefesad hydroemdsndalthnbeilimgyaige dgrituiiettvesn 204
t ded t
°C (@85,%%%@@(339 8L 62T o1 N B TBE %‘él}ltgﬁtels S adtiSnined by

AAS]SMrI\ﬁ%tﬂ{) ers to conpressive force needed to crush

yst | at plate crush strength is as determ ned
by “Pebbduanbioefd io7@xygeh, HBvgenedral & sulfuncanidinedeinthg molecular

d feed f
B B R

E38‘3%10 3%&1?%@7362%%1 in@fbgeh, AAUIDAYN byl fu O‘I‘TtﬂﬁSDa!slﬁ nlith%en
cont a¢ti ng zones, as described herein."Liquid mxtuy

refersabemtsogeo camporpdssthatiharie @ RKe of ks thae 0o Rasismitieges (b is as
r id at standard tenperature and
deteﬁ‘in 5%%@ g.ﬂlj&%gl\/Pa hereinafter referred to as
S-F‘iefy)dro h sBueENRGE td Dyird deaf aridier aicbespoand endybnedmmrunds that

one nore conpounds that are |iquid aa@ﬂr Wi th
whcmne tlterprmnée @f)ﬁ%‘dﬁ érediand thegatalysy anaktoeﬁr g rogen to

Per T refje T ted t
con@a&gﬁﬁ(o}d 1n§h%§1%{i§ feefln e{xidr% n ﬁgﬁrc fd qﬂélgdepga?g R ;ﬁ?llml ed to,
hydfnattoasl (fohexdnsple,yC(tb lQBA@irochvmh a2 B@thant Mihamlespriopane,

metal salts, of organlc amdsb refer to al l met al s
butagie) ayatere OmittRresdicagod. A mass balance may be conduc ¢d t0 assess the net
amount of hydrogen provided to the compound(s) in the crude feed.
“Flat plate crush strength” refers to compressive force needed to crush a catalyst.
Flat plate crush strength is as determined by ASTM Method D4179.
“LHSV” refers to a volumetric liquid feed rate per total volume of catalyst, and is
expressed in hours (b™h). Total volume of catalyst is calculated by summation of all

catalyst volumes in the contacting zones, as described herein.
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zinc, arsenic, chromum or conbinations thereof. A
content of netals in netal salts of organic acids is
w@g00dm63e4ri ned by ASTM Met hod DI 318. "M cr o- CaehUR2004/042241
Resi due" ("MCR') content refers to a quantity of
carbon. resi dug remaini ng after _evaporation and
oy rbigyid B el ds A SPBPospes BALPEISY Qe Hhde gpppRuls tha
are 1M AR MoENeA p 4R3O and MR|AN@S °Ceh.205 M, hy@idesr REred to
conponents vvltﬁ a boiling range distribution between
as “SBP O Qor(al@dEitioatkat 2adudes a(cegimgkyn gf oxe afypomgmpounds that

Napht ontent is as deternipe T t hod D5307.
are WG9 1 S S B o R oot BREey Yot R Y SE: O

corbimatié Paslet REsre @f the PkbME AablaR spetified 8f e Intethatibeal

content of nickel, vanadium iron, or conbi nations

Uniothef Rus¢ andrAepligd Chemaisy ALUEAC), NoxembetZd0%i ned by ASTM
Met. D5708. . ! y fers I [ €
of - YRetp B e B PhhenisFot it By SRl Rt metals,
zincC 3&dt,UhRgniang antembixyes tharsqd uncaitert ef erctals m wetghsalts of
oxygen conpounds that do not have carboxylic (-CO2-)
orgagicanids iNahdetennyasd/ Py ASddA W}Pﬂdn%l 3&)&9 ani ¢ oxygen
co C > » 3 idue
RS RERRa AA pl  Spcesi
remainti@fufde svaporationnhd patdl ysissoftambeicdte. MAUR bordentnpas dedarained by
a caétgoxislgig group. "Non-condensabl e gas" refers to
ASW% ehP€2Nhd/ or mi xtures of conmponents that are

g aS%gﬁﬁla’Spé?ers 1 h{REREDHAEInAbhe¥B A 2 Bilindraviaé dRiribution

refers to a nuneral value, which represents the
betdenSBICAL DO AF )t ad BN GP2 SEptidh 104 dBa.j Naphiba epniend is as

feed., .De ' [ the P-value is described by J.
detejmqugiqymlﬂgﬁwgg)égb@nent and Significance of

As phaht/egercRaptd Higkdl Ovtinadidoy irda) orebmbivgkibhsthereof.

of Petrol eum Vol . 48, Number 458, February 1962, pp.. .

45-DE/V/Fpeprienii aefersdp the content arnipisil.eraandiny, Bp1, orgRmbinations

" por. I ! [ e di i re
thergf fed$ VYR oBEhES of e Sf RS b ERRIRI MR DIEE,

Vet hae’ /i 28 4eré foaicthiay cytic osteredfigas abr @ubtomttae of emgdé &ed.

equal to 140). A mi.croneritics(r) A9220c{ nst uqent .
(M NBneRrhaxyeis CORAININAQIRANE SXYECRLBFFPUNASYIGEIR 19 OFgR{P R ysen

comfRRHdd Badft Rt Bhiea E:ﬂﬁé}?yli\éﬁ:-(_?@;) grole S NaH& arfo’Y/BE Sort&ining

onponents that have a "boiling range distribution
orgatioveyde8 8oMGodrkBGAc10d, bubare det lamitedhiod ethyrs ASTiE Kiherso alcobols,

D5307. " B" ref 0 standard cupi c feet. of r
srome Wpoh kF GBS AEERY i PRSP Pefip iy JamaPE
caribkyflg LRjupl ned by ASTM Method D3663. "TAN' refers to a

total "acid nunber expressed as mlligrans

s ("mg") of
KOH Ner-cadamablegay” tsfers sngsinepongnand/opmixiates gg?waﬁorwts that
ASTM lpod D664. ‘\

are gases a .

“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.

3% 6L

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

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

di stribution between 343 0C (650 OF) and 538 0C (1000
WOR)05a63924 101 I\/Pa. VGO content is as determ neRChySABTN42241

Met hod D5307 "Viscosity" refers to ki nematlc

Vi SCO at, 37.8 100 OF c |s a
instria e R P oA TP AR 5 645 3707 i = 2o ig detine
thesd PM1gesappl i cation, it is to be understood that if the

val ue obt ai ned for a property of the substrate tested

i s“Besidiedgefofs tbicpinpgnants ﬁgh@l%’éﬁ boilingrenge diffsibyiben above 538 °C

od .may be calibrated to test for

(IOOQQEE PS‘S%? dg%%g g%nqggg%@g%éf)duced and/or retorted

fr escpmd e b SandRM tabio mg of gasrt band ofiorhde Head.

stabilized. Crudes may include crude Qil chd)gg
genswfcearess|of g catglyiy 13@6 Hetgrmizad by ASTN dgiho 63.
3t abi Li. : |
oo DA 4850 1 BhidRer Skl Db POt por
gran€ O1gD) ofdatrpis TANriead deftemnnetdﬁby ABTNEMethdddPehda

stabilized crude. Suych stabil t . .t o
Y6 e Ioeecat b " egRnUERS BRES RN BIAIPE PEERRA 3 °C
(6509ng ??Be 1(?0%@ BW?@l MR W}d))éoﬂt%ﬂﬁs AYHetk@GRed by ASTM

d/or ractlonally distilled in a treatnent
Metﬁ(abDlSB(W to produce multiple corrponent S with speC| fic

(kj)|0|st ﬂch%}fyeggfee{ﬁ&% D ?qréé%lf, %gngﬁ f?aelscosrty is as

detel?hﬁﬂéﬂlLlElﬁE'AEHTMMétHS’@EM@Ut is not limted to,
at nospheric distillation nethods and/ or vacuum

di $n iHel ca)tnteah ofbisrapglcationdit & to|beadengtgod that if the value obtained for

o3OS P L GEARE AT ARSLAA. o s o

mayBeanbdifie@ andbr @tallte@sd tdiebt for arh ppdpectgnponent s pe r

gram of crude. Exanples of stabilized crudes inclu )
whéiradesreses prodisd and/or sriericddeeml Wé@Cérrbea é%n‘fa@ér&:’aﬁ%f%a“m“

and tthe?mp e Hd €Sude ma&qﬁa’uﬁ g@ Silt PenRety de H? dolid, seml -solid,
a Ccrude een treate SUCh
andloe#ighids (Slmnl(ilzfatlbﬂi] enag Gnqiadee btl‘sls nhalimbied/®, sentowial Ohg)rp@nldt&nsable

bel 35 0C at 0.101
oSO Falt o Fetab gtons e e desrudty © i & HBUBRT Bnde
Sucggtggfhzg@&{ mAy b8 ﬁ&%{) a@br PRRImdle B2 I @#0&uctioh aﬁ&/om@mng site.

rans of suc mponents per gram of the topped
cr lﬂiablﬁmdecrsdka typicatlychave noidseh distillpd epdiorn fr&mﬂhlé)t dlstﬂled ina

the sta ze rudes to be, tran It
rea) SO PREPES IR FOT TR R Lo TG Rop B bl gfsibutions
(for%ﬁﬁlhpf%r ﬁa;(hft&r ARNUBAEY, /GO RV drNEsricatingeis), Dagtilkibp$cludes, but
hef crudes have one or nore unsuitable properties

is nouiamwcbmdetmqsplmcdh%&l@vam metheds ami/enaramnsgdidlaipy methods.
t.abl
R HBREF LA Bkt R R SR e

carBoRl gnteP abdie ﬂh&]@dﬁ{tﬁiﬁs af edicgdt Ocbegrarhbef ampmnsnts peaptaen of
may be such that a reservoir that includes, t

crug. @wmhsa@fétabdrza@ erudpaincluge gdolpaudesotopped ‘nyg?se desalted
crunger Ss egv édt togéegis&%e oxac%ﬂ{b%atfopg gitéafeog.ut Eﬂ’efef&F toa cru(cjie that

crudes may 1nc e not limte
has 1b@en agatdNchfthatt leaﬂsbm@ ol theabonipeasits fhaGhavb)a boii]mg:gilm)below
of at |least 10 cSt; APl gr avi t%]/ dat I a
35 9GatH).101 MPa (95 °F at 1 atm have been removed. Typically, toppe crudes will
have a content of at most 0.1 grams, at most 0.05 grams, or at most 0.02 grams of such

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

0. 0001 grans of N /V/Fe per gramof crude; e) a total
whedosioameons content of at |[east 0.005 grans PCT/US2004/042241

of het er oat ons per gran1of crude; f) a residue content

of at | east ans of du pe crude;

o) Shnestlidicred bAEmPessti St Pl B Rl Bine.
tran oﬂ%@ B RRESoRE freAfRM i@&hﬁés&ﬂ%ﬁraﬂh};oﬂa’cMﬁa@@é}b efot e)Qfmple

t least 0.002 grans of MCR per gram of crude; i)

pipetives, eneksopr shipall Othan crusieahavsiner ggore Mgamableat&mfgh%fthat

000 .
RPTHELR g M RS -
carriél 8ROyENiragREnChbitey, fay impaltinge, lowebomﬁﬂlmv@fue to the

di sadvant aged crude, at |east 0.2 grans of resh ue, gt
disafheagaged cardgr ds e@@nqnég valye maé(tbqsga%fhaba EesgivaprEhagfincludes the

dlsarg\(/e 3 Ita 48 rt?cfe tﬂ%t %%{ed 00 c?srtlg%" pg{dlljl @%f gﬁhﬂébgd/gﬂ%%{l -

a M}@Etlésr afdidiamaged .caudeo 2§ indud:, but &e ot lmited toor) TAN of
ot gt bt g0 Gri3missPoic AR g8 Do ol G 4 tota
le\ﬁfb lechﬁteﬁto&ta? ﬂ{asﬂf OG'UOZ ég'cﬁl% orit 00t @DATBgrafls of K8AL/FOp&lgram of

or at | east rans. In sorre enbodi nent s,
crudél; s)aajmmlma@ﬁmtmmotaﬂ;eﬂn af/et lpasb POHOD igemmsd eichetatdatgms pett gram of

| ted t TAN of at | t..0.
ordiphyauispab coitedet 166634 Giran Pk Hyestman <SR o
asplﬁit%ggs doges oPﬁt 18D, 0@%%@ drenespleQizhed Yer @fandbf J:I@d@th) aMCR

4 granms of C5 asphal tenes per gram of crude feed
cont¢)1t @f Hilegined.00h ammﬂ;@i IM@R pot FreTsofiojude; dra epignb pEmetalsip metal

h_API 1
sategst opegin e U5t B BO) A o K der b LRRE ordP
conf¥inadions R0 0L et RiivBeral, diRkladsagdrcrgieamaincudeder gram

or f) conbinations thereof. D sadvanta ed cr ud(g Ry
of disadvanirged saidegptdpash -2 Eramuobnstidyedt isasidh> swpms dggyidue, at least

0.5 gfagq %ﬁ%s@%@e’d oftht 1L:%‘?‘§t9 %%Aargﬁéf Iggﬁﬂ?l Inosronfétenllﬁﬂ%ergs,%e =

rocarpons ng range
d1sa(dlv51’(tﬁgdstIrudebyéhmeﬁT AN i€ rargg R60 00O rdt.3 & 20 0.3\@4.5 tot 10, or
| east Q.01

I 0, 005
TN SN R AR —

cru(gét, ﬁf gg}s%t% %legﬁeéé)?%ﬁgoigﬁ @ea@tg)ag(?ﬂ% fis, g«;,agﬁg,@l (%;?al%s{\/eﬂat least

0.02 gaagts. 0. 01 grans of hydrocar bons with a boiling range

ri buti gn ,betwe 00,0C,a 400 0Cat
andgeF Spdgerss opanmiorsy edPs TBeerlsiRubig ty o
limit&BRt aPTAN @t st 5,y dh 0 PpscRastert bﬂ’htaed@t)(l) b@ilgraﬁamﬁexygen
di stribution between 400 0C and 650 OC at 0. 101

per Igremadf/gmdg@d ©rafdeasphalienpseonitané of @tel(aasg &fhesams of Cs asphaltenes
N
g st s s
acub:rofait leagi59009 1 eramgy efetals p%yaqaab@r%wﬁs mbmrfg) %P% thgteof.
20858 LU, AESARED, 39008 PO 000 8l ol 0.0

gram@ @ ledSt Q.00 pruss, of at iaedt @Oagﬁms&f\hyﬂh)carbbm; Wlthg blodmgerange
di stribution betvveen 200 0C and 300 OC

disgbiigneoenB "Geate0l d o Chlk Woodey G e, g e 0.005
orah§ &5t at 2a8rl0.86 PEBnRof RYHLOEB5RANEH Ybbiling range distribution between
200 °C and 300 °C at 0.101 MPa; at least 0.001 grams, at least 0.005 grams, or at least

0.01 grams of hydrocarbons with a boiling range distribution between 300 °C and 400 °C
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boi ling range distribution between 300 OC and 400 0OC

at 0.101 MPa; and at |east 0.001 granms, at |east 0.005
wQ@r@sme3oes at | east 0.01 grans of hydrocar bonsPei/ub2084/042241

boi ling range distribution between 400 OC and 650 0C

101 MPa. Sope di sad d d
o F Ao o SR S S50 SR R B8 e
hydrﬁ Lab GRSifa Q&ﬁn? AT o dm@r’ib&fon'b@ﬂﬁéenQOO *CGhams00e at 0. 101 MPa.

rocar bons w 't ng range distribution of
rmBusadmltdwdatust my 1made per g of idénadvantaged gapde: at leastO 001

oA BB SOSRERST iy PSR ke A RSN AES, hic

distrf¥€ibn BY Sr1R6R1DORE 200.101 MmS bit Bast 0P0ANBarDs, aaIeaEttI)s(DOSOgrims or
grans. . Sone di sadvant aged crudes nay.incl

at 1egsrt A0 rargs gﬁwamaa@m vith aieoiling range distrpugion %5%% 10g£C and

2003748 B PR PP .08 098 g1 g

hydﬂo@aﬁrﬁéns&ﬂi% H6oitihg Qarﬂg@%d‘tﬁbuﬁoﬁ&ﬁéﬂw&:bn%ﬂ\?@ﬁrﬂg?@ﬂ °Craide91 MPa;
i ncl ude, gg gram of di sadva ged cr | east

ot It @@Plﬂm at et i erame s e T of BiLpei by Wit a
boﬂ%ig?%j{f%e o il Cb%'i\?@%?l?g({)\g %g 4@g'°b'a@9 102M4Pa; and at least 0.001

tion o Exanpl es of
granf, 36ldx 01089 @daras, wd eslebh &t0 Irgrgrhs obleydroealted with mboiting range

processes describe in_i but are not
dlSUIﬂPWOPé’Gt"YeGn 4@6 u@é@gﬁsgnﬁcﬁ Otlﬂgw{% | owi ng regi ons of
t h%o d*&dvéﬁt%ed%cﬁes %ﬁhclﬁd@ peOsthRedfidaal arft@redi chude, at least

sands, Brazilian Santos and Canpos basi ns,
0. oo&wms ahle@t| 0f 005 gr8uezor aCteast,0.Ungremd okhﬁ@r@@%bmwﬁh shailing -

R B SRR RS i

comPb SRR aNFAGES, fh@léﬁj@anmé%?@ R GEs, ipee gRhopRditddeantaged dade, a
di sadvanta ed crudes such that the crudes are

contant:«épwdbh rpeprbensad ghwosih 2 evamsroy abmopt L heramt . - A

e A A O TR, Ao G P o

0. O(IIBgfal’ﬁg at BRRE005agrathe s@tt beast (her giams of hgdrocartiengowis a doiling
resulting fromtreatnent of 1\1t/[€e crude feed, as
I

rangeeigrbyian Het bast 2005 Gt 0d1NTa-s ui t abl e
for i§dd08nt@fed dede, at least
Ccr ust(?e pr g%&él#ﬁtg%da(g’géée%dn%r gqélggg ?F%%ﬁﬁﬁéelf%%)dgearteéecl 0Ss eer atleas
0.0010grtune, at masmmghamg, @rat peastt 0.@k gofs\We by drpesrhens with a boiling

diate cru n the crude feed, or closer to
rangerfiéStE‘ gqaﬁtgbesa Jggert ies of Brent crude, than the
cr n%ﬁé”s%f didaav %sﬁQhﬁféﬁHégm‘i be &R uSiny Mdirobdsses
de feed. Suc

the cr crude product may be refined with
desérited hereiminclnde; hut et we himiter eyrcasles Sonneicha follasfingragipns of the

oL 5 Gt SRR Ty TR GO ot B S
Car%o%,tua'slh@t dg@ﬁu&r@Gﬁﬁmf\S@ei rmaanmmwa Kifpédh Neth Sla‘a Angola

crude n accordance with inventions dg@crl bed
Offtstmr@(}hmn;y Bohail Baye VeserugleniZgas Melagyigadpernesiprimafa-

cat ’IareX in‘?’ g)f Alsacﬁ/antggécﬁ&hag%ép&ﬁaﬂqﬁg 5roper‘ues of the

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

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

resulting from treatment of the crude feed, as described herein, is generally suitable for
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conmbi nations of two or nore contacting zones. In a
contacting zone, at |east one property of a crude feed
woreysoesdehanged by contact of the crude feed weTUSIV04/042241
or nore catalysts relative to the sane property of the

e i e i oSSR SRR o

BRI HERB LS spdnif s PO LER LISV TR xASInei edibtedide than
hmeﬁﬁgggcarbons t a?)ungggﬂcertaln contacting conditjons

the crmcfeect or p].ow.td dleroewlmaspwéiqg rrepartiessofdirariscrade, Hiaathe emyde

th G
feed,stgﬁ@ﬁﬁ ﬂ%garx]le (’Elaelns%]cge?ﬁ%ﬁ:g 151/e ?ff thE %6186 {{ d Slu%}é I:ﬁlél@ groduct may be
reﬁne@ %ﬁl%ésrw ndé %P@tréa@%n@ gy @bah @iy efisinpaifidendiag Prone
via conduit A contacting zo

treatma’cmgy inclndg (gimulﬁngmora demgtalligationand/ erﬂt@oggyepp Gistillgtion to
aCt1f or conbi nations thereof. Exanples of a
’BHKP@HFE@f %%y zone include a stacked bed reactor, a fixed

bedrdtaeitf a catledbed 1|na1bi:d‘r@artte dvitleineémaions def’&cibt:d herenshyy
_ _stirred tank reactor t(t le ajflwdlzed be Y
inclydszoisetingiths srusp feedawitiy he cattysis) Paufiodfaiye F%Pe and/or
comgf%ln{1&¥s ol(}{[WO P m%?e( &ﬁ{t{bugg’%ﬂésﬁﬁﬂ B%ont%&ﬁlg%?te aé%‘léd@ﬂone property

or cou to an offshore
ofa Emaleaedd 10dy bdwﬁlangemley St wftlh crivle feat with ong 91) rnprﬁ catalysts:

A S S S e
perf&%&l o ca}%r)éscetn%e 6f 'Qﬁycﬁ?ﬁ?é@oﬁrcet 1R s&raé ahysdisients| thed§i®gen

contact o he crude feed with aflrst
sourcaisainﬁsir ngfre hydrocanbonsahatiupderscertain qoathgtng qouditignseast to

ubseque ontact of
oG B TR T BT ol M PSRl
hetpge0 @ﬁsoami:h&ﬁﬁﬂic%ﬂ coaftdtih@ 6y ses €60 MNat ingludles tontadting zore 102A
ot her enbodi ments, TAN Ni / VI Fe content,

Vi scosi t
crudedieest e:m@r@ entecsingeane 19Eiagaadh M CORFLING ZOBP MAY b2
nbi f h
reac c%a?] Ia(g n%? ? r&Qbtok qﬁﬁl@éﬁ: e]fb??&{s' &2 erIctcgr §r &IniBatRIne tHégdof,

eas’t ive to the sane pr Opertl es
Exaftipldshtg a(ébﬂ@&nfgeﬁﬂe addlede cantkad bedfeattor aciixeddefl @eatton arh

chulafinghedaracion af GURUpILY HATERRIEPAGC SOEC pe fyjdized bed
reac\rt/(%?gf%r%{/ QURAbP aﬁ(ﬁg Hl]\ﬂ/h i@ T Act8 MMQePhin @intotRARNE) 1D

atot’ crude feed in the contactin )
conwomeg sylstensBoR oeandedrmﬁrsqffshowl ﬁaclilyy dforgact af thetcrudedfeed with
f eed de .f 1- -
the éqr,tglﬂgt(s)gr?ccg{tm 1|n§%§§tue§ﬁbl Og]maéf e%ocsp in cg.},sapﬂ)(i?ssg ?rgaoné’ata‘f process.

dogetihdzdlRenHoNERAE bAYoZABR: ca@l)ﬁtsﬁ(@éﬂ d}kgmple two
con itions 1n the contacti ng zone i ncl ude, a

catahyastts)l ﬂmmn@emmdlmemﬁpeqoatagt el thp pawls é?ﬁ‘é  WiHyaifiEg eﬁtalgzémféﬁe two

catattl%sg% nay Feﬁ&c%i;ggld?ff ti& gfude %eggge%é%gﬁé {'48nt %&%“f‘%ﬁé reduced TAN

crudOREL MhitheBk $eRoftl QHAICE dciehidd Qet[éfdadﬂﬁst coftetnl alsdamcrefas&s API
properties. Tenperature in the_contacti r% zone
grayighgla othes embodismats, EANs 01s¢a8typ NI/ V7R aesge @et%PatS@S&Q%fent

r6518gic%§ﬁﬁfqail ﬁg%ﬁlﬁlﬁi&t‘é&%ﬁ% %E%e §ﬁ%€)3?thfe rPile oproduct
chahg@byz suest i e delativd toghe sdnad pmpemagef the omde fdedaetfteh cdntact of the

h 1, 1-20 h 1, 1.5-15 h 1, or 2-10 h 1. In sone
cru@mfw@l V\n@rqng or magcatalysts.

In certain embodiments, a volume of catalyst in the contacting zone is in a range
from 10-60 vol%, from 20-50 vol%, or from 30-40 vol% of a total volume of crude feed in

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

at least 20 h 1. In enbodi nents in which the hydrogen
waomsoe3%ns supplied as a gas (for exanpl e, hydPGHER2004/042241

gas), a ratio of the gaseous hydrogen source to the

nctuge §55 56 iS855S B b BB 100 g of
cmdéfeédﬁ}@@lelﬂg}{ﬁ&mg:)gon@o 800 Nm8W contacted with the
catalyst(s). The hydrogen source, in some embodi nents

i sComtattingswnditiohs ethe Fenagng o8y gy dngleds, put are palimited to,
temp‘é;%g%g h egsﬂ{eel, ﬁg@rtgggnt slr?n ezf?o% crlgﬁ%rfééc?flmga@r npa‘?rong ﬂfereof

i-um and/ or ar C arri
Cont9&§1 dftab b doateCenibodimerts bﬂ&ﬁtoﬁfrukﬂal qu;eddum d/cmdefprm’mct

hydrogen source in the contacting zone %g% ﬁ §o
w1th@mﬁ@pm@a@eﬁr&?@wg@m@wlﬁéh"c%OWCSEWB&O%HPM éat{gsﬁ' £ H G
60-440 EEﬁ,pﬁ? 430 % 3P BE-45H '%’.dgf@éahé in écﬁx%ﬂg%né &?ﬁlg@ffﬂﬁn 0.1-20

ydrogen, ane or et e used as a
MPa¢ 8112INPa, 050 BIFG, 61668 MR, altIletdfrthb.d& feed col igamdraliygrange

ﬁomi(gg%@&TgﬁrSr%m DI B T s B ered €l Bt et gis s
is at TS Hin o%’eagthﬁ ﬁoﬁgféh%t 15Q8. 0115{19'(%99_@5{1' ng zone 102,

con e crude W th a catal yst produces a
t olra¢émpsdinhents i haichi th@hydiegenasomq@de synpdidd es 2 ga{dor gxgmple,

mbod
G TR W R
front O 11198900 2AHER 05116800 Mink’/hD 6 -8, FENuS I, 215,60’ Ay 5-3,000

exit contacti ng, Zone 102 and ‘ent’er separation zone 108
Nm¥in3 oc 00800 Nni’10’ cantactadpaitlathiesatabiste). 10®, hydreges spgse, in some

embB$Odu 10 3@%@¥§$ﬁ?%%ﬁgmﬁééggé# Ionﬁ¥&%ﬁ_heaggwnu@

-zond. Warfl¥F |rﬁay 162 Forl ek @b Id, Sip@ER hichitm, ditigorcr gube 'ﬂ’reo:rzimﬂr gas

may exit separation zone 108 via conQU|t 112, a

it ol oAt o i ffering

: zonegts? r ‘i‘ﬂg Y§ier gzlssrna v (ﬁe ) él%%h@#ﬁlﬂﬁ fl'the E@rﬁ&éﬁﬂg%n@(@ﬁ &f-some

I'nafion s may I ncl ude gas
embf)@i!hm@s d byl RgepsacasEomgaiy; hedapp, eqetimnd oo gthane) may be used
sulflde car bon d|0X|de nd/or carbon nonoxi de),

as aé&@é“s gagpnslaseisc Uit @ﬁ‘éﬁhé FWLACRZ 4P carrier gas.
gh@gﬁrﬁlﬁ% géurg@ﬁﬁa @ntéle&%@a{cﬁﬁ 6n & PN @F-&irRatl§ Yeathede crude

fransported to 5t her processi ng_zones,
feed&h@bﬂ@)ﬂt @eereeparately ioniduit 06n3n comsneing, 2one §@nsontact of the

nts, .cont ctln fe d, wi_t
crud@afpgd Xyg:g esc)ata{yat P B‘ffé QQg[aF@Pg?cl%Sﬁaé Pty 1t1des a crucfer})gcr)%uect and in
somk WhbRBHIHRES §§ Nina6ink RehbeaResits, Akerriedia is mbmdmeﬂ Wiﬂaythb erude
separ at ed to formthe crude product and_gas(es)

feed2an@/cartlee Bydvegamt sovrse dif censiyisdiOfre Aths tejel m@%%&ayﬁglt@%t@@fﬁg
t hat | udes t t |
zong:gashniBlureEpB TS AN 108 VidNEBuE 200 3601 O EORES. I

conhaghdrbrzAne 304,08 ande pbductn@GSas By dodegdiBated Gbudbe total
contacting zones 102 114, 116. In_FIGS. 2A a

prodshising gc@rqlbﬂ@g)mpargtlm teghrgqugsefoy gﬁrgplgcgag 1qu1<f\separat10n
Thefc&E &t & & %{]at a&i 8&1&9&%& rfgggﬁi JoBagit 912, ahi&headdBimsported

zone via conddit 104. In
to ti2f r@ﬂb@ dzirﬁem Pipelirles, stangé wrssgjasefisericadihergdoasssing rdnes, or a

hydr ogen source iIn
comb){natlo% thereof. The gas may include gas formed during processing (for example,
hydrogen sulfide, carbon dioxide, and/or carbon monoxide), excess gaseous hydrogen
source, and/or carrier gas. The excess gas may be recycled to contacting system 100,

purified, transported to other processing zones, storage vessels, or combinations thereof.
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conduit 106 and is introduced into the contacting
zones as a mxture. In certain enbodi nents, as shown

w0 n005633824 1, 3A, and 3B, the hydrogen source apdr/os200éres2241
carrier gas may enter the one or nore contacting zones

th th f eed el t .10
SR aEpp e S B 1o TR 15 Do CH bR Foggduce a
total r@duci o rPe?PéﬁﬁPAl £y twor ket cdiBfctingAddbd. | P ©fal pRRuct may be

ydrogen source and/or the carrier gas counter to the
sepafdtedrodbrmn ke @ndelproffeddndrggs(enthance ni xi ng and/ or

f th de feed
of S 2P arrerrebhih o praedi gl ¢ pufiRhidtiiten M H8Ehgudes
two %p%réeocfo‘ﬁf’acﬁnﬁ 26¥tksS ik PRYS. 2ﬂ'@1df Pl @oﬁﬁabﬁt@gﬁ}fs{eﬂv\&og ih@]ﬂides
contacting zone 102 to contacting zone 114. In FIGS

contaatingrmgnes] 02 4nd ¥ldedT6Er Haand PBuaClrdasanishnggenasd 02ohid, 116.
In Fﬁ% 2%;?71%10 %1& ?C?tg acgﬁé g%h?es %6? e1 1?;? qagrte 'd@lglc%gréga oél/\amggtf ﬁgﬁltactmg

zondslifPoné BacfoRe Theethds ted &memdhﬁacﬁﬁgl rawd 102gvia omeluitOD4vi a
conduit 118 and enters contactin As shown

ne 1 .

i n IEpagne gBbodimentselg catric 497 18 £P 1“88 rng’c%F HydrogesopcE in
o FSHE, 2000 EA A  e e
embodingdnyss bg ﬂ)oWﬂhnCFIGSad:tiiAlgmd GBet}ﬂa]h@/dmgéh sourcoandict the garrier gas

zone 116 to formthe. total g{ﬁgﬁl E?etotal roductd £ 106
maySpr $D Rt PP GORBRINZZOACH HHP he Bl et SRS § o/t dagdui
and/%pﬂl f&'ﬁ@c&%n%%%@%'tﬁ@ﬂé@%? tHeQBudd Red ORI lexdrhPle, ddnGuit 106'.

crude product and/or gas is (are) separ at ed fromt he
Additdaredf the bydrogen Suececand e thercathisrtgas rourderde e Baw ohthe shide

déﬁ%%)v s i?\‘%r}’g’lflllné a%‘éﬁ‘a‘foé‘%ngﬂ#@g ﬁ’éu%e 3% & nlghrr# g fcgf: c?% ‘acting

sy st smact 8Pthe TARIcdbSPRIR bAtAIYS) Gh botaadiBigtAoae 10@&@@1@ adeed
unt opped) enters separation zone 120 via canduit

22.
| strezhrn Q“épéfredtSitrQamszW@ @0 confectinggene éo%mqn&eﬁtlag 2@4%114 InFIGS.

d;%, tﬁ% %etae gre lfl%?vo s'fron? &l c?i'hg ‘%oﬁ'esi ﬂgtotc%ﬁ fcgle 116.

SUSF r exanp spar gi ng, ne
S e Rdrdddtiap ,zoﬂé’seHELJI Bt, 16l ualy Inaﬂn)det @efarrauhre eaﬁa]yetsc Asdbown in
feed. For_ exanp water may be at |e st ﬁgrt al |

FIGs agaﬂlatf@eal stream chﬁé C‘éfit%]cﬂl'g&ﬁ{l%b%"%rca %m&flr?é conacting

t 14 duit 118
onYHIPA BRI, e Bt HOLLAREG00E) 4 i con

andahtega&intguaing izahd Y1separat ed from t he di sadvant aged

g B L S0P £ ST R on

114V ldﬁ‘)tr 'cbﬁa&tﬁ@‘zoﬁ@ﬁﬁ‘@ RpfoRh ehSRRApadREt. fTIRNbtal Broduct exits
I sadvant aged crude. |In sone enbodi nents, at |east a

conpoting mneolf14tdmé/cs epﬁa@tngdaou@ ﬂrb@m@@rgeré SenaralonZoae il ¢ via conduit

uit 12 The cr d
11 R e Bt anddotes e e e R o e Lo R B Ih e
pro&%eﬂeiéﬁ@se?ﬁxaﬁeﬂpaﬁeemsmméﬂaua 192i i ng range
distribution of at |least 100 OC or, in sone

e bl e & schematis jof P gmbedigeniolst sepaatipw Fonsupsireana a5 ¢

conflﬂz 8{1% P}ést%g q@@ n'g % gl N J]V%nt%g(gc%rﬁ%ee &Iltﬁéﬁgﬁggde&qm'tgbﬂe&‘)de‘iﬁré

sepBilafibi Lénet 120nid esnr@n 2200y %@@n@ﬁ:zoﬂeﬂﬁ}@ Qﬁle&@a pottion of the

200 800 OC. At |least a portion of the crude feed exits
disadvantaged crude is separated using techniques known in the art (for example, sparging,
membrane separation, pressure reduction) to produce the crude feed. For example, water
may be at least partially separated from the disadvantaged crude. In another example,

components that have a boiling range distribution below 95 °C or below 100 °C may be at
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separation zone 120 and enters contacting system 100
(see, for exanple, the contacting zones in FIGS. 1-3)
woR@soeui t 126 to be further processed to foPOT/ES2004/042241
crude product In sone enbodi nents, separation zone
120 i tion %qm] WAy
least B%@é]ﬁm %/‘311? atﬁ%lo om }%t (grgadsvfg%ttg Ssi n&rmﬂﬁe cr J}Sﬂ&‘ﬁu%fé&gt n some
embd@¥thdts, (éﬂrébﬁ(atpdﬂ@oﬁyﬁﬂa@mhiaﬁd \zompmumisl um.dre mlzmlel mammpéltha are

enbodi ments, the crude. product | 5 | en ? i ?%1
separated fronsthe idisad wansaged cideq ip FUPSAPOPFBIFSHY 8?‘ aé’o’ft‘é’é‘&’ ©

separg‘?ea &gl)l(%gl&ln% e)glp%P%aHgf?z OBHGha foRiulq260nbi ned with a

avin erent viscosity thereby resulting
| NTige dih@’lﬂedi optai@d dlonhsephratonm zenes K¥s it §Dnll€hqt1b¢cbments includes

bet th t ft d,
s mixihe R ePEROBRIE Nan & ol ROt RO e RS O inggme
emb(gf 1?1?19(9 ]%H?H?%her g Sﬁgﬁﬁtﬁ% bhatqédsd @26‘?@' TF?% aaﬂ%ﬂld deparaicd

eren y producing a product that has a TAN
crudé Teatl inciudes bweisture hicoTiyinaits widh achailiies ysnae distribygign pefaveen

o RUE, Vi S B Pl et o
sepafa'ﬁoﬁ 64 20 ﬁ%ﬁf@r{'@dﬂt&tlgg Eyifikén fl 0@ heenfoe esamyslaf the tomapting

system 100 via conduit 4, and at Ieast a pon%%on of

zonet ieFitS de3)primcrsiuitd 26 e be Brthar progessed o fopm Aspudp poduct. In
con t 128 and.is_inty

som§ FpiiaMRgep Aot soft 20 HA PHBrEl BB GRadem ofa

desaﬁfn%%ﬁt Affer pRITRENEL th driideoredt exity enfactiog sgsten @@ conduit
(for exanple, a hydrocarbon stream such as napht ha

112.pr oduced from separatl on of one or nore crude feeds),

2 rude, . &,.& 618 @forudedhrio tHeGam
%ﬁﬁ% (ﬁ 1ﬁ§gnm9 gg%égggﬁéggﬂst c#ﬁ%e feéd °

or dﬁ’fe%ﬂl@ frogl thm:ﬁida Ifwl tlhe lerea)ﬁpla,rtbe crude pmgi@et{mgy e gqmymed with a
i nto bl endi ng zone, 1 ﬁtream

crudg aengi éhféq;ﬁgchoil@z Sofipedy & bg‘?ﬂdﬁi l/)méi%dl s ar%ga viscosity

that ﬁsnoe%eéﬁecgé Vgl:(?sﬁ\g' dt %ezcﬁ'ﬂ@e Prafuct hhe tHel vessdeidy of thdunide miryanother
uct speécifications designated b)é refineri

exarﬁplé/ﬂhe ctuda psqtvct may be bisaded withs crude baviag 2 i3t é%dl&%‘ﬁg’f

ther%]:pycllgu uecarllg,g%hc@ t-ltﬁ:%tha‘s/ F?@g\i ﬂ}a{ ¥ bg?zvegeg Tgﬁ\l &r ‘[hél ctuldBbloduct

and HRETER - ThENSedded ?Q&Iﬂlcpﬂh@ﬁ be §u1’%1§1et for bhr&lpdrtﬂg)nzandé})r lliwtment
via conduit 134 fo be transcgorted or § (gcessed f% ;
6, AsshowindmBUG. ayeertain eROERERECIEgHIEFS FIIGH 28 t“igz%ys em

1oot§zhIr N thB duit at hag: Slfb@ﬁ'%{ Mhé’%ﬁggﬁéahagé&s%ﬁ@@aﬂ Ssystem 100

reV|ou escri o formthe cru
via f:&ﬁqlt 12Bane [sliﬁﬁ‘odL&:edi ntth elendint @ose bﬁtﬂ)thdﬂ@ﬂd@lméﬁo,ﬂbdﬁaﬁ a

rough conduit 126. At Iea t sonme conponents fr
portmeldbasmdyetpduriiasomkined SEBEPROT DI BRE- A S e dldfiple, a

hydg(%ra]yi b bsgrd acltlé‘i\t as n%@ a PrdoRbdd ﬁ’&n%}ga&&lﬁnﬁﬂlﬂl@ ob fRkdIefade

s con stem 100 and enters bl endi ng zone

feedsPQ driideg u@hldecfémﬂ,l ot ml:@8res Gtener, tprpoedkiss adlandadrproduel/ die
crudes enter | endi ng zone 130 direct] t
prodeapstgamsar e G R Tt deroiars et eFar A,
bleﬁ’dilﬁggo%% C}@b Qg H@ s*ﬂl:l?’ﬂl@ﬁ&ing %&?@J\% c8xduits1 321 engdiitigg system
In Some enbodi nents, the
mag beltbeatpd ndomteaabkémbmg uhme 1906 richedlgnded peadugi may meet product
specifications designated by refineries and/or transportation carriers. Product
specifications include, but are not limited to, a range of or a limit of API gravity, TAN,
viscosity, or combinations thereof. The blended product exits blending zone 130 via

conduit 134 to be transported or processed.
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transported to a refinery and/or a treatnment facility.

The crude product and/or the bl ended product may be
w@e@sme®ed to produce conmercial products suchPEBEUS2004/042241

transportation fuel, heating fuel, lubricants, or

e T Ssssag 20 Ll e a9 o
and lemﬁgmﬁﬁg%qléﬁldetléjsdg%%odl ﬁ?é\ﬁo@l ARCAbEH ®ifolh @eferude feed.

ractirons.” I'n sone ment s, e crude product, the
The biueln dexd tbemdum‘s comtnciingrsystom lﬂﬁ)ethmughso@t@ﬁ i [Atdgast some

fracti ns ma drotreate e
compoigs G A sHAE A G ot RERTODOUE 20 RETBliz” At
leastast pcm:iéﬁ o@@le/%nﬂre b dudPetitsdHeatfind H8telANI(And digers bledléing zone

eed. In sone enbodi nents, crude pr oduct has_a TAN in

130 ebroeghg@ndﬂlt 12800§hep propeskstraams aug/orudss sntsyblndingeonaip0
|
v SRS 55 oL PRSI Gy | B

prodiic8, THRIblERRE ptbdact éXits BRididg. Zbne ABO &Iia dongtit (1)34)5 TAN of

t he crude Broduct wi | frequeng@y t Ie st 0001
andn seroe empedigngaist qhy cruge prativst anslrhe blepd duct are

tran g?t%g t{@ P ryo@lg/ c%q tbéagn&g 'f%(%l t?lo qug Q:I'u %&%1:5 brt:ﬂc/) & t.he .blended

produdt mayee pfﬂaeﬂbdﬁWrsdudermmerdml pmoddmts Budhaas tansmration fuel,

Ni / VI Fe cont ent of at 90% at
heatip ek {oHGRI S apical. BReE B D ki op b Bl dptionally
dlstlgﬁnl_}%tglg ﬁiéu:c]ltg ??ocfu@@é}rd/ op?)‘f‘etﬂé&' HRdREOE Yedduck Bnd 8ore distillate

has a total NI/V/Fe content in a range of
fracie®0%n sdfe Z0pdia@ns0te coude3godtothd biehdedNirpdyateand/or the one or

caontent of .the crud eed n certain enbodi nents, the
morﬁglﬁggaﬁﬁrfﬁ?ﬁﬂﬁsrﬂ%ge%‘é{mﬁ ‘of crude product a total

Ni /ﬁ{/s&%e e%b&iﬁientsnth@ chaRgroducoiasla XAMof At gfoa’ﬂ%% Oat 5nc)St 50%,

10 5 grans, %arrstOZX 10 5 grans,

at mpSt G e mtoet 11>°/x oﬁtble AN afithe orpdecieed. aﬂnrﬁomqm@rgs crude
t A
ol RS RESOIRR Ple R A, AR, BV L ot

cruder feele Tprceehigtenibe diftlents 8% crie a8t has a TAN. a0 6nodst l e most
Ni / VI Fe content of the crude fee

] ]
0.5, i giont i 2RO gr GRRICROR A5 TN AT e G frodhet wil
frqugﬁt%lzet étg%%%é.@{)msﬁdt fhopd frg%tgﬁﬁéz Cat 3Gk 0 00f. RtsofR ¥ Ments,

nost 10 nost 5% of the total
TAN eftlentrudd pméﬂlcahmiylbe imatradgesadmn .00 to ﬁéaﬁm t@abi2der ¢.05 to 0.1.

the crude feed. In _cert

pr JBEEmERHbO imjegisyfhe eé?’ff’g‘g? ?’%ﬁﬁ%ﬁ\l Wﬁ%ﬁ%’iﬁlﬁ% (gf pgmost
9098 at oQﬁSU% A%id81099. & M08, of atin@9%vs A0 SYV/ROERGA of the

or -50% of the total contént of metals in metal

crumﬂeect Bhe cmgapnOducacmchmercmbﬁ)élm@m dias e atal N ydgicentent in a

ranghct Tep ey 1 0% S0 o a0t i RY i Qe S @b Eed. 1n

certats! écn%dﬁnélﬁé dﬁe cr@ﬁ@pf@blhét%@tlﬁﬁ raﬁxaﬁ'ﬂ?{lﬁpmﬂu(ﬁ artbt!akNi/N(tF e
acids inclu but _are not Ilngtedto napht heni

contenk tsa rapg@framt Ik 8617 eraamsite S, x Hhaewesz bk d0agras t7ex 10° grams,

or lnzéﬁ@l Otk %) g{ngs tr AMS. nﬁ% ﬁertaﬁlaél{lﬁ’oaﬂ%%tk nrﬁé Hﬁ!ﬁe ﬂgﬁlrﬁrsst 2x107%

pot as

gramk |6§N‘1/'WF € aDhtanﬁ%hﬁioamﬁér@s” tigsxiatad M/V/Eagmmt ofithe crude product is
calcium and bariu

12 t al f |
7053086, %&@/m%@lor?@ﬁ GRMIAGERERHFY o Frs el
ar S]? é?e etnh%dﬁﬁ%}lté AR RIS oSt X 2 BRARonfelf G Thétdks in Rfetal salts

of organic acids of at most 90%, at most 50%, at most 10%, or at most 5% of the total

content of metals in metal salts of organic acids in the crude feed. In certain embodiments,
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In certain enbodi nents, the crude product has a total
content of netals in netal salts of organic acids, per
w@re@siefo2er ude product, in a range from 0. 0000POW/US0a41E42241

to 0.00005 grams, from 0.0000003 granms to 0.00002

! f 0. 000001
ML R AL B —

1- 806/r q@em\%’oﬂp@d %, &' 0350% oETHR QG Nt oﬁnieﬁﬁlﬁin H&RAL RRS 0Pbrganic

I'n metal salts of organic acid he crude
ac1d$)m:tﬁe| ctudle feedd Otgaﬁl@/@cls@ﬂmm%eraﬂy foom m@%sehs mnbld@dm pre not

iG> Sy S5 B, S Pl BT g o

carbgﬂc(ylfckh%ld%rlﬁéiﬁd@ HREAE hoPHARME R nAPIARBEOA &% bh@ﬂanﬂﬁl@nc acids, and
crude feed with catal yst, at the contactin

benzoonatid. Bhtsmetaé pcmuon ke r@@allszb%na%nqqd%lkgr mepts (fageyample,

hthlOf { AP' ,a%}]i:%hrr]l% g%ft# gnetglg gtgr eia@n&%%&{l?%n@mymb calcium,

and ﬂ)éﬂlﬂﬁ) Cl)ﬁnﬁﬁ) 12 ﬁfetal@(f@ﬁexah’fple; efricaind c&cﬂi’ﬁﬁﬁhﬁ)ﬁéﬁl‘m thweetals (for
crude product has a viscosity of at mpst 90% at nost
exampi%ara@mcmcqib@p 6rneils(for FEargplecspmipngs of Wteliea thereot.

v S8 ety BB RIRR TR ol PR cORR o AR iy meta
salts{ cf]fﬁ)rg’arﬁ@ @éid% )peﬂ%ratn;]t& m&gﬁodumdn alrmgedien érﬂﬁﬁ@lﬁ)(}iegrams to
e Vi scasi of t t
0.000RS exnst o S-0B00R graiod FOD St &r e RBAO oty o
0. OO%PI ﬁgﬂﬁnfwgtaﬁ QA éh% o déa%ﬂ:/ﬂm&oper %35911/ bf &0d@ProdudiO%n

graV|tyt e Cru I n"sone
some rhbdiimeaits a totakbcantant ef peabiio mdizsals oﬁnraamh atids ofthe gyde

oo S TR o0t 3B R Wl s o

Corg ﬁ@&@dsfﬁe{gecﬂuaeg&at ai n enbodi nents, the crude product

as a total heteroatons content of at |east 1% at
| edsted@igembodinsaty, APDavsy obthel csada produst produged freggontact of

o BRSSO T P BSAF LR R LTS g o 10

or 108 30% GtheDPI Ry odthertbsde fBEP0 Inadertainsimbbd¥merns, AR gravity of
nost 5% of the sulfur content of the crude product. In
the@@d@ﬁrwué%é@ﬁhwg 5('31%0611@‘&(5 product has a sul fur

t %%nltt%lg é@)toglﬁ%n (?et rb@l?fﬁ thang tg%?% mB& 09 'at most

eas ur cont ent o crude feed.
80%,or apmesteTddo df mervtsaosn}hff teeitride feedn ﬁlemmc)émbtbrém@mudtée crude

duct 70-1309%
proish BT ViSFOst e & s of L0% ACSTe CEAbalrtahibe vF e gof the
crutgalo E&) gﬁf’so%%dnﬁgntg hge ﬁl'sélﬁl.ﬁ)/ BF RUSEdFRY RS it niU%ﬁQO% of the

at nost % at nost or at nobst 5% of
v1sdoeﬂtﬁbf metcnmigefaecbw}mﬂ@hht A gtetvetymf tlatecrideeprodnet 1»‘6:%(?11 30, 80-

rud roduct s atotal nit
120 rﬁ’f‘ghrﬁgy%ﬁ&? ggggrai’b%’ CrF‘ga%FESO% at | east r ggg/qn or
at hedife e%?o&iﬁfleﬂt:h ¢hd @b dprﬂdﬁdt ‘hﬁ@é‘ t@@He@RbatOths thent of at most

crude feed. I'n sone enb ments, basic nitrogen
90%,c rrest 5@, atheost rlg%e ot st 6‘Vorm?yh%tt0taiﬁ1§ter@mréls eanteb 6f the

cru%eaépg tﬂ ? t 500/ Ji;]tgnrﬁé cr%gg/%ro%{lct%as 1951 Ret@:Bhtohli Rontent of
at least 1%, at least 30%, at least 80%, or at least 99% of the total heteroatoms content of ‘
the crude feed.

In some embodiments, the sulfur content of the crude product may be at most 90%,
at most 50%, at most 10%, or at most 5% of the sulfur content of the crude product. In

certain embodiments, the crude product has a sulfur content of at least 1%, at least 30%, at
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of the crude feed. In certain enbodi nents, the crude
product has a basic nitrogen content of at |east 1%

w@roosmemeds 30% at | east 80% or at | east 99% oOPCT/HB2004/042241
basic nitrogen content of the crude feed. In sone

leasg o BeRb Lo G650 i on Goreri o dholetd S Rerengiments,
the %‘%9% cBhteAl ofMRS &mae/q;ﬂfdu&m 704308 86-900&Nbr 96-11 698 FfinedRifur

in certain enbodi nents, the crude product has an
con@my@@hecuﬁtéwﬁ of at least 1% at Ieast 309@ at | east

00/ or at ast 999% 0of.. t he ox
P sOg Bhpbof e Lo b s RERE Ok B B B pr Rk By pe gfmost
o% fh@nfbrsusb%mt P4 1 096S o1 41 nibst 8IHAF aftb@MitroB&Yeontéht of @ crude
20-60% or 30-50% of the oxygen content of the crude

feed. claccertpin esr&?élmwﬁ@dhw@%pmﬁﬁ@ heg p sotalifpgan cogtent of at least 1%,

at 18 i;g%ya{t gegéﬁfda A, GO {thg @&?ﬁggggeno{ogﬁemf@xo € feed.

t h eInGomme eﬁtbodfmetrhg b@ﬁé hmogém comaitdf dengpodanstodiua nidyeat most

Cr ude feeod In certain err‘oo0 i ments, the ruge pr oduct
95%c0d mipst P44 at et aPte. airmeshd Bgx g1 #anet Pef %‘%ﬁﬁ fiaitiggerpgontent

of th?@r%& e fel. grf ciBls Emﬁ@c‘f/ ﬁ’tts ﬂg@ @ﬁfd %Qo/&ucpﬁasadt bdsﬁ:ﬁg{sro%% Lontent

e tot cont ent o car box acli d conmpou
of at heastcla,ce 1dasedN %] at leasm&()%,rmwleﬁm%% obthk datie ditmggapdment of
n conmpounds may be reduced in the crude feed. In
ﬂw§6%% i¥bodi nent's, carboxylic acids and/or netal salts

of m%&emlaoanﬁ&ity $hd B B cliettios dd dudesidasd n%’f&ra@ most

non- car boxy iC COI’]t al ning organic oxygen corrpoun S.
90%:eat sty $0%, danais 3Q%datrmvstda%bglxgtl hest Symeizthe pxygesregaienicof the

X n co oun ude uct
erudg P T REL borb el ey PO na et okare sopisgtgat teas
1%Ugi1 88t YBR ezrtaédsys(b%oammmw@am@lo&yg@t heismt 61‘@1@ crude feed. In
exanple I nfrared anal ysis, mass spectronetry, and/o

somgzambadimeris.dhe aprapn comet of thiarude Bdaet is i wage Fom. 1280%, 10-
70"/?},?3?)?8’(%3}%3% Sdz’/a%if ?}I;O@g&if&nt‘?&%?ﬁl% ggg%eﬁ:edmﬁltso%g élnb%ﬁlments

¢ —or at nost t he oxygen
the ¢asit @htenodf ctaln‘m)xg/im dadfoemq’ioumisd)f TANrode ploduamuebe at most 90%,
i s at a

produ [rost X nost. 70%.. at 50% or
ot st Ay BR3P R RemaRNY b B GoRpi ThEbO i gicgtipounds in
the %HR{Q i de rHl %ertélﬁ %frfb()&l'ﬁi@enﬁr ﬁfélé?ﬁder}ﬁ@dlﬁ:@ haXyY B8 COMERNYT cBfboxylic

| east 1% at st 30% at |east 80% or at |east
wn@@&mmﬁmﬁhefmﬂmgwm%c@hmeﬁﬁo%imﬂhataﬁ%derﬂé@ﬁt9%%dﬁﬂhﬁoml

as a TAN .of. at le 1% at | t 30%
Congetn¥ PE‘;‘?@'{’ ’g]rcoﬁipoflg t%%yu‘éﬁ Pe?&e T?AN of te ﬁ: cr udqe
f eegh soﬂ{é%ﬂﬁo@ﬁﬁéﬂté’ selebigd 61;94141% dgyg&ugdmﬁamabﬁw b8 reduced in the
an

content of carboxy ic aci or netal salts of
crudafesdx i someebedimentat carh%vh@@%ls and/erosetalzpbly obearbayylic acids

S 0% of the de f ent
map pe Hrsiie Rl B BRH ot G ook flitng SRR S 9Bb T Mppounas.
Cabbkylichcid? aiaa %{@1 c&ﬂroi?l@%on@ﬁmﬁ@ oﬂgaﬁﬂ%p@fgeﬁ Bémpounds in a crude
non- car boxyl i ¢ contai ni ng organi c oxygen conmpounds of

proglps nespy gedliffevistiatech thseah aaplysigiofiiercsuda prediegt yalag geesgelbt known
spe'ctrxlc%cgﬁg ?netllxcﬂis (fo% e%ﬁl%yﬂnﬁfareﬁta%'l%ﬁsﬂrxﬁgss sf)éc(elr&netry, and/or gas

chromatography).

The crude product, in certain embodiments, has an oxygen content of at most 90%,
at most 80%, at most 70%, or at most 50% of the oxygen content of the crude feed, and
TAN of the crude product is at most 90%, at most 70%, at most 50%, or at most 40% of
the TAN of the crude feed. In certain embodiments, the crude product has an oxygen
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0.05-0. 15 grams or fromO0.09-0. 13 grans of hydrogen
per gram of crude product. The crude product nay

WO p@b06a®24 i n its nol ecul ar structure, from 0. 8POT/BS2004/042241
grans or from0.82- 0.88 grans of carbon per gram of

corfi EERTIERY 5. B oesh 0k ol SBrhuGE Ties BOInRE PRyEen content of
the €Rudb3066, aRDthb 20 (259 h%rg)%(%ﬁf ofldl feadl p)_?or,lcﬁ }lé_!ép% 6a(§t%1t %c?east 80%,

of the crude feed. A cru product atom
or afileast 3% of BedhAN of He awdeeed.eed atomic H C ratio

i ndiygat.es .t hat upt ake,and/ or, consunpt.i f dr ggen
in glthglr}egtyegxse C(Y‘E&erperpglﬁt my)}aagﬁa FPI%E%{%?:@&O{(% acids and/or
mefay sHIQ @€ Barbox ICRRBUERA at Most J0%, af R0 St BIRESSS, or at most 40%

| ncl udes conponents with a range of boiling poih
of the riide fisdaandemgantent Réner-catboxilicdeutaining brgdeis, oxyeen gmagounds

of  Ahener wde ~pk : least 0.001 grams, .or from
il 505k 402N it R SRS baraie St i g oxygen
contaugés off the crudetféedn of at nost 100 OC at 0. 101 MPa; at
l east 0.001 g,r ams, or from0.001-0.5 grans of
hy BesERedinerys, shaxgnds Pigdved agpdudgs sinriisboeleotaittvmess, from

| t ; I 00 ,
00399,6,605, 898 152120, L8 B 0 AR, e
crudeprgdud instyrintludé, dmith etoleelar OOE, R 0390.90&a@k oP7dH10.82-
0.sdPa; at I?Jrg)ast 0.001 ar a(rs, r from0.001-0. 536% ams of

St oL PBRS Pl SHm TSR TRt 6 HPiR BsHoasBroeismic
carAHIC) andle 4RQe %Ré%%t ﬂa}géwl}@ﬁi 7@ Psh0RL 8. PRRE SQ)QI]‘I O.‘V% %f the

grams, or from to 0.5 grans of hydrocarbons W
atoricddi( 1atig of thegeudsi feed.i Awriderprabicheomidt HIC 4Eoanithin38-30C of

e P FAE R O ST TS 05, S RSl ey

* the groaess iofeldivalyagaib Qﬁlﬁ’oﬂhﬁfhaﬁé%églié g&dﬁ&!ﬂQE situ.

distribution of at nost 10 ; 101 MPa and/or at
| eakhie qudserrodjichinslusies Ryuiporsatsowitic a wingh ofibbiding pnipts: dngeme

A, IS R0 S0, PR 85y QAL AR o

gramgas froth QOW1 g @Agransy oftydt@ationdwith adiodivs; @hed @Bk Eon of at
Sgﬁh géanggé crude product. I n other enbodi nents, the
most 1 & Bt Bk MEsagt Iy 8- 081 gaaset REfrew @h-0 Sferams ablstdrocarbons
iti0a Goiflh i LA
it i e Sl R 00 08,2028 R0 iRl b o
gratha or &odi $001-D atgrame of kydroaibond Wi 02boiBAg 1ahg WistriHution between

200 38 PFeb D T0E st R oA e B 60T fi ermes of
hydRRErbEAAWIR bﬁﬂﬂ%@aﬁ%ﬁﬁbutidﬁ%\gg%n%@ Ofrcg 218 o200 h: 1QnﬁMPa;

granms, 0.001-0 granms, or grans. In certfal
and @higad 0dh ezams, lee fromu@80 biodlif gtantsas hydda@bonsntvithta bofling range

: -130%.  80-,,120% 90- 9 t he VGO content of
dist égoggoﬁd%e%%légé. 8Iaﬁd§gﬁ88éﬁ%8g‘? ifts, the crude product
hagdn sq8¢ ebediinehtsGhd ElQdPpRAUGtincIadey! %?aﬁﬁ SPLruliB pfbduct
range from 0.00001-0.8 girsams‘, 0. 001%%}]_r gr amg, - Pocueh At
leasi.p grgms of hxdrecarbpnsgvitna boiling gmgl_lstmbutm at most 100 °C at
0.1 Og F@g%%%gﬁj 1e§gmo&f é‘r%s %rf?l%jr%tcargg% With & %Bﬁ'i%g rgnogrétd?srt]rtibution
between 100 °C and 200 °C at 0.101 MPa.
In some embodiments, the crude product may have at least 0.001 grams, or at least
0.01 grams of naphtha per gram of crude product. In other embodiments, the crude

product may have a naphtha content of at most 0.6 grams, or at most 0.8 grams of naphtha

per gram of crude product.
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120% or 90-110% of the residue content of the crude

feed. The crude product may have, per gram of crude
w@e@doeiv24 a resi due content in a range from 0. POD032004/842241

grans, 0.0001- 0.5 grans, 0.0005-0.4 grans, O 001-0.3

gr t
n@n”%)meo er?gc?dl%ﬁgts %?1%‘ 8rude ?)lr”OéRl ?ﬂ’% %S&%tg C o n ?(5 I?ﬁ%, 80-
120%0er1RO Y4098 0f tht 2l later coﬁ&nﬂ.&ﬂﬂrfe ofude h‘eedl\/ﬂfﬁe(ﬁ'mﬂﬁtﬁ codfent of the

the crude feed, while the crude product has
crudg pEaect AR be. DSk gAY Ofsrudg Predegt, i9Gorpngs r%é%OO@@%O Derags,

Ooomgl%ﬁléo&fo()@fo%nﬁﬁghaltenes content of the crude

I'n"certain di nents, the C5 asphaltenes
coi esrtaimémbdiBmentadbe tadd praivat hdseadGOl@Uenadf TeRA30%, 80-

120 WP L LB \PranehonEncRgR i toroiongDBpugEs, the crude
prodBEARE Cler gPanibf Sl n%x%d&&"/a &G BEntbien QQB{g%rﬁon‘i’b dOb@l 0.8

crude feed. I'n so enbodi ment's, decreasing t
gran@s@l@ﬁﬂweﬁwg@mso%ﬁ%ﬁ 4@‘ramhe)r@r09)de0 3 gwdsnhi | e
rra' nt ai ni n i vel ont ent 0
bR Rb sty ool piodiel B e Pttt BT Y050 30480
120%1 @;Itw £10% 0f §Fesi@dione ot ﬁsle chi¥e f6&i. aRhahdea88uct may have,
content and MCR cont ent may be conbined to produce a

per gmmhﬁ ﬁﬁﬂe@mdqcb leaesidrestongenb it yusase fine GPYN1w.8 gesns, §-0001-
l,ative ta the.high
05 GBI D20 BOKED BB GboS Bl B A6 1 Ut
? u ﬁ’:jc)a‘rtaﬁl ﬁﬁbmtéméﬁe dhé:gruds pkxalut:em%mgm cgmteﬁaaﬂm« 1 @@% 080-
ee ontent m er resente sum
120%; RS PIOS A OL e CUCHEPRERt 166 cotnte: Whierths cendiRroduct has a Cs
asthﬁ%Q %nt%f%?ngo?rgo /?,ga)l g;%%t $PR! S13F Hb@ﬁﬂb% oiSthe dhi ﬁéﬂgﬁes

be conpare {0 assess the net reduction
contem otﬁ tlgherudesicodi Incectompopmantisents, thé1€5 esphditerfee eahter of die crude

Ry N O T ——
feed Q’ﬂ’ll% FUH edttelof tHRered st didt Wﬁfnnt 1@ @A) %?%%Cﬁ%ﬁtent of

content is in a range from1.0-3 0,
the crude feed, Inj sameeentbaidimentd dé¢rn@qmgthet03e151draug@esmoomt@f thaisrude

feed %vh’\ané%g}n Egt a tetfzgtveiyssi%}/e Mﬁ& ﬁ%rgt a%yolﬁrsétﬁ%e ?%t?ﬁilty of the

cmdefeedﬁoo‘ae@@dudtmms@ma enbodi nents, the crude product has
a MCR content in a range of 1-80% 10-70% 20-60% or
30I5gpesmbodimeants; the ks éﬁﬁhaBWGIS antent pne MG%@ontpnbm@y bele

o PO 55 SR ERIRRR 430 0,000 s
in thg canbke ploducttative coibe thigh visesite cempaetintsn tlse crtuﬁl@feed uEer

ex ! gd@usgltnbg a;%,rﬁg%iseef ¢ og@%@ﬁg%es(ry@tﬁgg{l ag;%,g grggg feectl) MCR content may
be re%r&gﬂ)cgél- 9500049 BPQEru% Ipf’&fu@ ?s?ﬁﬁli’e?l%s Hrfterd g.gﬂ"ﬁ Q{ude roduct

crude product. The cata ssi st In st
MCR hentemtuoley tpr rephgsntefiiy S]'g "Iﬂneammp ardyettei compared/(Stto S) to assess the

Th t al hi bj t j [
net B S T3l o o Bl et BE g et may
be irf rah@@fr@ﬂluﬂ%%r gﬂg@%, oMiS-BOH L Fbe 6 shine @nms&ﬂeﬁtsr@yatfbeof

confrgured to add one or nore catal ysts describ
MCheersent of he cnedq;prgdl@ctm od asrthadencs ggntent is in a range from 1.0-3.0,

1.2-2.0, or 1.3-1.9.

In certain embodiments, the crude product has a MCR content that is at most 90%,
at most 80%, at most 50%, or at most 10% of the MCR content of the crude feed. In some
embodiments, the crude product has a MCR content in a range of 1-80%, 10-70%, 20-

47



10

15

20

25

30

treatnment. The crude product produced from contacting
system 100 has properties different than properties of
wo b@so639de feed. Such properties may include, BPUL/US2004/042241
not limted to: a) reduced TAN, b) reduced viscosity;
o e N co [ ced t ent
60 /(g) T g@@?‘? 5% thg WR cbrétg{ltrogtléenc%%%}feg% Ih% g Sﬁgo 3! pk}agop some
emb@Yinieath) Geth «) eea) uoe s, u05-0.08 pedisc sﬂo.@ﬁo&s aink 6NPECR per
conte reduced MCR content; h) increased API
grany PR e 9P“%&C% reduced . content of netals in netal
salih S oAb0RRihsAHe LhideHrodukt &meé‘ﬁb{n"g}é?t&htﬁﬁ&@f rash{ but
sone e I ments, one or ‘nore propertiés’ o
less randu@lt grams)| @008091£(0a li‘l@rams,tm‘é) 0039@(11 0.008y gdoams of total catalyst per

PR Rk R SRR AT N
tran§p6RERb L and/br FAYmMBR. 488 Lk grkﬁnﬁﬁn@lmly R Inf 1¥fr1ct1f)n and/or

reduce TAN in a crude fee out so si gnificant
incredse M@tem genangicambilities of thetdmede nrodymo.n detlsodsfdescribrd h]:liem may be
r.esi due \Y n this mn
conffghirbloiaddie S BicutF ey s Bpetibed Pajeind tsubride Broduct during
treatnfe@pcent rat ed” on TAN reduction, and not on reduction
of other conmponents. Thus, the.TAN of the crude feed
carfh Bérl}dédlé‘lgg@t pigHi¢ed frpm pepth@ing Sbfytémolgé)rhas QIQP@PIieIS different
ed to duce ot.h
than o4 JHIAC SRATRS, SHATPRBLRS, HRS R s BAREnS Y Hied o: o
redudedsﬁm ) egiededviseiRithag rédudedtotal AN/ V APy comtesity Uf téduced content
%ggtent that is acceptable to neet treat ment and/ or
of sy r@ﬁ@?l@:al}lﬁr%%f:ns pletombipafions hereof @ redused residypgsontspiy ) reduced

Cs agifﬂéltg?es ﬁ{%n? h{ﬁ#,lﬁér'&tl{d& ‘?Jn‘?ql)tlf?m £4408] orltwmg ?g&'&uced ,

C|ng sts use I'n"on

qcontemtmfaimatﬁn frsmefal sdiw off m@nim amnis oy combinadenschercof. [AQo@e

| K metal s and/ or one netal s on. a syppor

embg SR, SRS OO CHREORALIE Oglﬁ%%‘ffa e P9EHsto er? twett% ef‘é't“iﬁ fggd, may
be s@e@RRIBOSHAHg QS whikCothBL Rbperitieart AbBdMa LS 486, BLEb not

herein may be introduced into the contacting zone as a
subsganéielly slangeahidr e4aepld; donaebeadssinige 46 Olalycsaltegthvgﬁiy reldncet HaN in a

ntacin one or e mhen r
erodg PRI o8 Nealth R SOTRiE L REE Hepier FERSRB Cor
examplecsmﬁgrrémdﬂélwm/wl?@loysztG@)r 16 GNP inihahé0 By @b g Ak AR duBing
used as descri bed herein may or may not be commerci al

contagiing|mast ke “nregaiated” on Tédhasdueticon, andpel qxsneduthm@pﬁwr

A YOG OSSP A DD A0,

sinc€RAdof iﬁéﬁ‘ﬁydﬁgéﬂ is aﬁ@%ing%é&to £8addk otﬁﬁ%mp@hﬂ:ﬂtﬂn the crude
DN130; 0; DN190; DN200; DN800; DN211
fecd g S aislss @ eopraiegen ST Boba MEhGEAN: Diibe A0 Retppbthat is

0;
acoeBietg mik B bt plor AR OR Sl uRbRg eryds fred may
be mb?d_sﬁﬁcﬁ?lﬂﬁ treﬂ?&ﬁ) rednct ZAN3yithwhuit alho asdacamgaulfabl e fr om
CR % rnational, Inc Fguston Texas, ., U. S. A)
S0 JHEEhPRE O nprs |69§>9 mpaksolithe PrEHipEs &aaﬁg?lfwlee%ne or
mor@bulk B?etélE ol GRbriniGE %?al?&?a Qﬁ 11@?41%’( the Cﬁ?f %Qn elemental

netal s on a support. [ ums 5-
formpartin hresform of a compound of the metal. The catalysts described herein may be

introduced into the contacting zone as a precursor, and then become active as a catalyst in
the contacting zone (for example, when sulfur and/or a crude feed containing sulfur is
contacted with the precursor). The catalyst or combination of catalysts used as described

herein may or may not be commercial catalysts. Examples of commercial catalysts that
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not limted to, vanadium chrom um nolybdenum
tungst en, manganese, technetium rhenium iron,

W@ owalos3924i ckel , ruthenium pall adi um rhodi unPCDERI0H942241
iridium platinum or mxtures thereof. The catal yst

axc qomteaniioc T ot fessHion bt DI e G araDS A0 RGPS C234;
c318 @%%1 @é@gﬁcmﬁ h2a5t44) Oha9r @5, 0u4B e, QBI8 HKOTO; DN120;

rams, 0.005-0.3 grams, 0.001-0.1 grams, or
DN1309DN 4(),8)1}]!‘1 WNR@O J0N00e iIﬂN?dll ﬁPJﬁN§3 1 8 HENZH0a D&Y 10;

ol RS LERAR: A7 SRR St R A48 e oo

RN%OPI W96WWDURM4§I)9R%I)§I))@603WEBZ?M3 az e, @l713; 2723;
umm | ement cont ent er gramof catalyst, in
7758 ,aamgez%B owhmoh esoneilage ﬁpngeﬁﬁbntemaw@in@ (Heugjemmkexas,
00005-0. 03 grans, or 0.0001-0.001 grams. In certain
Usé‘h%odments a catalyst includes Colum 6 netal (s).

They %ﬁ@éﬁiﬁédlﬁﬁmh@a«tﬁympagedgé anagk p&a,jeaie,sstf thescrbdd abd include
Columm 6 netal (s) content of at | east 0001 grain

one at mogaSelumng 3- IPrmeitgls anra JupReA. @Ob‘%rSaIﬁ;méﬁéﬁﬁb‘FlCI“ﬁe dut are
not %r_n%gcgtof (f%lrgdg.mg Q:%rlorgmgw %raqg?dgg&)moglﬁ QerF' ngegl %ﬁéese, technetium,

ramns

rherfi¥d Q@éﬂTeﬂIizﬁt, niclel, eahalivaf pallﬂdffumj elsodivraosthiGM0iridudGplatinum,
gr anms of Col umm 6. net al per gra of . cat al

or mywiweesdhasenti tufcatalshay o pet et el Sba g Caihs 510
metgk)sﬁgg&%%ts% at ﬁaﬁgfj@ddl ath§ at I%%st%(ﬂr%}aﬁs RIRL(E1 glabhsorina

cat "al yst includes a conbi nation
rangeffrdto 010601-6.h@tals( G POWD Bhgrams, 000011 grames, at 8. 0l 1008 grams. In

T R T AU ST N

5- 1@m113t'a%9) Foaldblestt Col@mn A5 RRindnts i8é1n8e PhospRduBMTRe fRilgst may

l'uims 7-10 netal may be in a range from 0. 1-20,
havaa mal @rlupnd 5 elamend enterthpatigmsn of catelyst, terengs/em 0.000001-0.1

L S T L R

metialesrtdih @ATbEDIMHIRS a5at@f}@‘{ @tludeslOoluhn cmbial(s). The catalyst may
enbodi nents, the catal

){ i ncl udes Col &Em 6 mlatablﬁs)

haveypér grimuefeataly skt tefal Eplump faeial(s) sententsf at iestOHUQY grams, at
I 0 I

e b R s g9k AT Ol gt g0

grame rOLGROISK0. em BE010350.0hgamat &l yeie émbddidesiSahel mctaISISt 1ncludes

t I d Co 10 net I f th
from 040 %@aﬁ‘é%mef el § eials) Dt CoF NS HGPRF | n-
emI:?oIaﬁn&ﬂé ey Xnaﬁdés er?urﬁﬁmg %leIrfeﬁf(b)]m:Iilet@ﬁ td iR otniRn 6
N SOME e ment s, I 'ums 10 nmetal (s) are

meﬂa]ﬁs:)orporat ed |n or dep03|ted on, a support to form
In certain nment s

cat al yst b
oS08y el HoUREE B9 G PR B A P BB RECY P Spetal(s)
with Bﬁ@éﬂ%@tﬁ&alb FronPCoRBRPS ket Qdlumh @- 19U RPAlolar t&id &r@8lumn 6
the catalyst. In enbodinents in which the netal (s

)
metahi/@olumh & rmq:tal(rsyy Ia¢ m asmpgfbfrm@d) 120l -hi QRS- ofs mhgiar ratio of
Iudes ort

cat al |
coGRL R R0 ot bl Phap o s 1
son{@érﬁtﬁfairﬁéms oM ety stﬁﬁ’é’l@&b% CoirBR N5 I@&&%‘ﬂt(ﬁ)ﬁh%ﬂdmbﬁ to the
zeolites, or corrbl nati ons thereof. Refractory oxides
conpheyationei @@é.lmlbéﬁn@alés) math one or more metals from Colimns 5 and/01 7-10.
In other embodiments, the catalyst includes Column 6 metal(s) and Column 10 metal(s).
A molar ratio of the total Column 10 metal to the total Column 6 metal in the catalyst may

be in a range from 1-10, or from 2-5. In certain embodiments, the catalyst includes
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limted to, alumna, silica, silica-alumna, titanium
oxi de, zirconium oxi de, nmagnesi um oxi de, or m xtures

w0 b@seefo24 Supports may be obtai ned froma conmmRCTUS1004/042241
manuf acturer such as Criterion Catal ysts and

ot RELES b HPAh BeaSto el hT By o met o
the téggl g@gﬁﬁalh‘é%&gl G IHDORFRGHB) bR QU IEFRNLL® or B¥AMRSES

tes 1nclude Y-zeolites, beta zeolites, )
nolndenictemodixhérnte €oludhd 519 ewitil(sp are inentpdratediivrqridgposited on,

o B Bl AR 5 O
comlgﬁ%gbgly\!vmﬂbﬁlmnq 5%1émint(sh g i%ﬁ&?@faﬁed ihNorsde@®sited on, the support

iments, is prepared suc hat the support has an
to form eheagptal ysor B ethiorbments & which|theymetal(shand/orplemeni(§) arg70

A, or at |east. 180 A .l ertain e ' S
suppih b raE s o R G R E e lepryco
The SURBRMhay BRLREb R and hikySiaoRde rafadiofE okides, poroas cakbbs based
added to the paste to assist in extrusion of the
matepialst eeoliRiseonembinations Hierapfe RaBRUORT X dag oAy Ingfuds it axe not

. _.apount s .and..by such - No i J ] j: .
iR G 0 s, e i
oxidaCdr@sixhéd theteof. Milppaitemagbe bbmirted dronoa comtieragalagdmifacturer

N TR R T e T
baseﬁ%ﬁaﬁ%ﬁ’ Zg Jtngl)ﬁ#lé Ut Q18 A5E IC}HHQE t&RLFAL PLa¥Sdn £dldripdgous graphite.

drm extrudates. The extrudates nay be heat
Exataplabétkolitesandladeeszatlites bieta zzolitengrorfienitn BoliEs, £¥Mor zeolites,

o SRS TS, el PR S b R B ol

Zeo G (WMHEY BolBaPdnaaahata as desired level . The heat
reat ed extrudate may be further heat treated at a

t effibe saportein some enamgémentsis BEDareg gecholiaighe suportiige an

‘averggc ! g g{a%%frgrtg g} %g@?gqg&ogﬁﬂe!ﬂﬁ%76% Y G 1BRF 18028 In certain

cértaln enbodi nments,

embbBEnehtD R Qligpokt1€ brépesd 3 ToBmiak diagesout patidofihe suprort material.
delta al umna, alpha alum na, or conbinations thereof.

In sothe emhedimeniss a adriemhiorthe Perke 1oASsIFl IReRUSION Bﬂ@e paste. The
Qg eQ3h ks l¥dto gi

o IS Ao G RS o Rl v

the &xtRAAb10 past@s desired @ofistOncy. dixamplesaf aeitls mebtdeQbuk agg aotdimited

asdeterm ned hy x-ray diffractiqgn..ln.sone
to, @%@&dﬂfﬁ?@% ,acﬁﬁ%‘l@ﬂ‘ﬁéﬁ‘%t alpfglg)’rérgc%l@{écra}c (fone or in
co unf%'e Eﬁgtb %ty‘MetthrQ&é?ﬁindfcﬁf [&ng beRb AR 3R wniatalgt 8xtrusion

al a content, per gram of support, in a range from
metRodk-ad @8kalystarmtingmbthod Stogoemextretated. 6he egtradasgpsmayke heat

determ ned by .x-ra i ffr ioNn. An e ' t .
s e e Tt St 1305 SHPEA B ime
(for%&%ﬁgl’e, &% 0l5e@Bburd) MdtrmEl themdstutetRaitenPoBihg eRtMEdaeS has

theta alumna, as determned by x-ray diffraction,

reacBug pdesieed level. aThsheat tragted extprdaipanavibeSirthgr bpsh Bpaied gt 2

i, G AT € AT 1B v
aveRi@s pol® BadRetdt ot Rab@lm0i £ ov et al ; 6,290,841 to

Gabrielov et al; and 5,744,025 to Boon et ,al, and U.S.
In certain embodiments, the support includes gamma alumina, theta alumina, delta

alumina, alpha alumina, or combinations thereof. The amount of gamma alumina, delta
alumina, alpha alumina, or combinations therof, per gram of catalyst support, may be in a

range from 0.0001-0.99 grams, 0.001-0.5 grams, 0.01-0.1 grams, or at most 0.1 grams as
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Pat ent Application Publication No. 200301 11391 to
Bhan. In sone enbodi nents, the support may be

wopgseeirat ed with nmetal to forma catal yst. | nPCEUSZNN41042241
enbodi ments, the support is heat treated at

detet e?%@g?g%? g rscgt?o&{ B ggmf [ o?a?}'?r{eln%sh O sglgpﬁ Oe(r)ﬁ %’e or in

comﬁﬁﬁﬁoﬁﬁfﬁhdjﬂiﬁi iéiBas df Imﬁmgﬁl,ai dl@lﬁ alirgi®a Welﬁepéi%@ﬁn%tﬂ ShpHort, in
aration of the catalyst. | es of I npregnation
a rarge m Adr9:g2 ZEATRS Pr@9 GERS, @b% ngg{ams as determmed by x-ray

dlfﬁrgtlitﬂ)fxI qH%Ql'n ??ﬁ A2aRl, (ﬁ'ﬂnq @15% ?asﬁm%géxﬁ a?%etast 0.3

xtures t ereo n cert

grannm;{t leest DA greths oy asbbdstrig8 gnamsnxfmhiqmmlamlmg at Baeﬁqthﬁ x-ray
-10 netal (s) to heat treated shaped m xtures of

dlffr§ H¥ort ("overlaying"). Overlaying a metal on top of

th t ' :
o PR ed RSBy B FepaLR BALE gHRYANTIh BRI B phtalion
techpiqoed. desmipdesafficaiabist papabhtitnsarpdesosbed mdJ Sf Pathuet Nos. 6,218,333

to GGty el br2b st FEHARMIGY pibts BobSTALURD gt oL, A Uss.
Pateﬁ@ApxlylicIaMo@PuElﬁt%U@l@I\]%' ¥60301 Methad BrkR, Prepare a

catal yst using overlay nethods are described in U S.
Palesnmepgpbodimenisnthpaippotaninobe Mapre@GOI0Yith 186 tq form a

T O fa d t
corafC 0 o n R B TR et BT beon e n e
fronb4 (001 208K &, USP- me@p@qrrt6om9ot)wcepno¥h@1rg@£gﬁaﬁs)n5wﬂma metal. In
net al é‘s)/support m xture may be m xed using suitable

somePRbA¢ eSS PRRIAZNAtPR ids may Rerused dyring Eremrﬁnwgof the catalyst.

Exal'ﬁ?fé's BEEH;S ﬁ%rﬁ loH q}:dstn'ljtﬁl% ?%atrlcsgc?& éﬁfgﬁ%afg‘ Qﬁllyleﬁecﬂﬁmmetetraaceﬂc

er mxers or exanp
ac1d¢EBﬂ“1Ammnmonmpﬁ)mlx|tummereuf xers, and any ot her

; ge rf éeg{?:u{ QEF%F%:( agcgatqlﬁ% n@%l b gjggcygj ng grv 1|n<(:;c()erport&l‘[]uallggr the
cmmﬁsad i@Heﬁy(@pwﬁeamre%&wﬁlapédﬁmﬁ&ﬁﬂeébﬁs@gtaﬁg‘dV%ﬂa %’; hles

materials are mxed until” the Col ums met a
Oveylayieg a seted artop of ﬂhy hbagrinsged sbmki)sumcs’plmvsr@la wbstah@ally or

relad BT S EREHER o el Pl s RrEBBEtH) pafhBe Blopaies o

the dﬂﬁlys@r HEdithBaﬂﬁ)QoF BbhaPéd af Sft aGOPEICRi0REr14N6F RRIReAds to improve
th the netal .In some enbodi ments, the catal yst may

the oata:rlbﬁ@aactltvmé af e cpialysh é%pﬂw@é%m@eme hettalyptrusingdyverlay methods

between
ave YNGR 18 LS. PRl oo RS TRED AR N PRSP P G R o
at The@stunns1 0 inetal @) ardsppior tiRHe Mikod WithaliBabd Mixing
converted tgo the correspondi ng netal oxide. |In other

equipReyde At & Collis ety me Sl:/aitll%ﬂoy’fsmlxﬁ‘ﬁ? B&e febimns et ed

t
) SRR g b P ETIE 58 i 96
suitabkel roini D@ U Eherft mcha;ieﬂmmblmds ofatibnare shellsar trenges, Mudler frixers
hour 0, renove a nmyj ori of the volati]e conponent
(For GyAHRYE (oAt s T GogUR @fﬁ/ AT TR Ay ggnerally
knowWEhiter 0t HferaFRkAbWS isvid, BRALRE siRYabSHGdvide T @91%%% -10
generally referred to as "uncal ci ne cat alysts
meta&(a)/alppsttsmatuee phmwamdemhmdtmems rigemeterials anmrbaed ahtibthe
115 Bo St (s Wb SibBarty 15 ispersed i
Colufins eta, és) 1s|2 eﬂeu stantlal y homogeneously dispersed in the support.
In some embodiments, the catalyst is heat treated at temperatures from 150-750 °C,

from 200-740 °C, or from 400-730 °C after combining the support with the metal.

51



10

15

20

25

30

active netals may be substantially dispersed in the
support. Preparations of such catal ysts are descri bed

WO pooslo&924Pat ent Nos. 6,218,333 to Gabri el ov etPel/pSzndo42241
6,290,841 to Gabrielov et al. In certain enbodi nents,

t het I . t b [ . W, th Col .
5. i SO Sy T G E B H B e o SR BOPE PESSPRIG oot ai
and/gg %g%%ia Sir 2} X{etiRrantiisn hhaiR RtwEh B0 SERRANDHFRE ohsmove

s mxture nay be heat treated at a
volatikermetteasurhethaifat dgast epartion 0fthe Colemaod-A) mprsals ateaopygrted to the
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air at wmyperatira$ insaxspee frooy 3 =SB pEeT exsmpabelpvai0qds.delayed00 °C

i n), b i i .
or b0 B adr S B (R b G 2B B ERE RV R majoriy of
the VOMNO bR Foratsakiyisdut Gyvettip] thel €olmhnsal A memtd @l the netaFoxide.

exanpl e, the supported catal yst and/or the bulk netal
Catadystapryparedriy sush mgibpd gre geperaly bﬁmﬁ togst HnGAICIRGE SRy sts-

althoh e, 8l i Rl inAn 4P with & sAtRtin@efiod, th
e
actifemn BB in@nedtiedntiatyadispeaded iy g suppors dPrep@atiadi afsnelsgatalysts

t he powder may be_copi Wi I he suppor.t d, 1.he .
are dsteiirden LS TR aRdBB 4 Bt etute b & o o 6 R g Gebrictov
et aN@Ving a pore size distribution with a nedian pore

~diameter in a range from 80-200 A or 90-180 A, or
120n t&MiMemBodibienisng thetreal painal sypporivnai be lsembineg oyith Columns

allows, in nbodi ment t | j
51§l o vt dmer vrerdgefies 50 pRefOhbu. dhe
alurfiah dlpfodl @b lMshs 6H1rmesR Hk fure AP 8L Hedt tetetinea SdnpRedtie, of at
[ eading to | ess netal on the surface than would

leasbd MeTCrosform deweatalpisttharing oetetieredisbraen with a1 mpedian pore
. i hawvi . ) .
SRR TR 33 BBl o Rl ora

mosa¢Pa(vec¢y of the catalyst by allowi ng at |east a
portion of the nmetal to noye to the surtlace of the

catlaiyse cerbprlinenifs IeTHBPOfEIHNE e REE! FPROHT SuPPRE
prepgag?&a%sise?&%h%%fei@r}ﬁ%“@ccﬁ?ﬂlt? LRiRE stfiforRl chi@hRt &id/drlulk

ring contact o e catalyst with a crude
methlechlyst.nfregoned exhbatimamtd,/ the suppritedjcasélystheaycionfyde Eotummni S

the catal ysts changes, ,in . sone odi ment t he
metal  pL PRI 6% SBROTHLCRIT AR B Pt tatic b s S FL ey e
crus%)é% t8o 9?))5%@11 with GH ﬁ%fﬁ?e peRtide §i20HbaNt-bakivrohadnicrons, or 5-
order of Columm 6 netal in the crystal structure of

40 miveorsniidd gpewdemmay Y tomtrined with suppsit toferncen grhedleganaipl

ma e determned usjin wder xray.diffr [
catahistn Brro eIl aE S P B SRt e saained R tredllpogry and then
extiu@bPbdivEsthiRiat DR cREESs 18 Fore] £omayaIhavRieal pordsiz istributibn with a

oxi de nmay be determ ned by conpari ng él;e order of the
medba pore deinpierdh apeage from 8A-200 Aagr Y-18¢ Acen KIP-Eelt rum

?nfst (FI’SBI%L{H% cag[ﬁlgfétlxgglgl Ehgisilﬁp?ogg lll(é)gxyns, g{) sggl{%fel@gﬁﬁ%}ﬁg at least a
porfié &f the netdtk®@fBside under the surface of the embedded metal catalyst (for
example, embedded in the support), leading to less metal on the surface than would
otherwise occur in the unembedded metal catalyst. In some embodiments, having less
metal on the surface of the catalyst extends the life and/or catalytic activity of the catalyst

by allowing at least a portion of the metal to move to the surface of the catalyst during use.
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br oadeni ng and/ or absence of patterns associated with

Colum 6 netal in an x-ray diffraction spectrum it is
wp@omsiokdves t 0 estimate that the Col um 6 netal (BOT/E8B04/042241

substantially randomy ordered in the crystal
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t r Intercaletidmeenddr deiking; af shepeemprangnis 06 theesatphytseChapgss; 1y ome
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Such median pore diameters are typically at most 1000 A.
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process, CRI International, Inc.). In some embodiments, the catalyst may be dried then
sulfided. Alternatively, the catalyst may be sulfided in situ by contact of the catalyst with

a crude feed that includes sulfur-containing compounds. In-situ sulfurization may utilize
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catalyst, in a range fromO0.0001 to 0.1 granms. The
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relatively high viscosities, and reduce at least a portion of the Ni/V/Fe content of the crude

product. Additionally, contact of crude feeds with the second catalyst may produce a
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content. Contact of the crude feed with the second

catal ysts, may renove acidic conponents and/or C5
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the TAN of the crude feed, reduce at least a portion of the metals in metal salts of organic
acids, reduce a Ni/V/Fe content of the crude product, and reduce the viscosity of the crude

product. Additionally, contact of crude feeds with the third catalyst may produce a crude
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content of the crude feed, while maintaining crude
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subsequent to contact with the fourth catalyst. The additional catalyst may be one or more

of the following: the first catalyst, the second catalyst, the third catalyst, the fifth catalyst,
the sixth catalyst, the seventh catalyst, commercial catalysts described herein, or

combinations thereof.
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met;ﬂﬁztin @&ﬁ&m?ﬁoﬂ@ﬁﬂ 2 AR al i sul Hg&rt TQe/ %8k CBIQE’S'[TM aCHore size

eed. TAN o e Cr roduct may be in a
distiianipe vhtlmrrnﬁdﬁih-p@re]dlalﬁet@f;eﬂatﬂ)&st b%O A, gdemt %) A at least 230 A, at

st 2L, B P RSB ey S Rt SR bt Do

at 1ARI0PS f3ins! B AR DBYO dfﬂhétﬁ‘ 8lubiBd PeradrdiioN Support. In some

suppoft. The sixth catalyst has a pore size
embddsmemtsb Lt;heu soppovit s an akplek aéwnp@rcentﬂ:nhw‘ebeéqw 8l gremp ehalpha

nfs gl SR STPEL RN o 1 T80 BBl T 0.

grath€8SCo1d8M Amenl(s) @agfanz5f)caﬁﬂy§ltanﬂ aslehst SADOA gre@ﬂis @t Column 6
nost 500 A. The support nmay Include at | east
metgjfipgr gram ofecatalysy. El sgrerpsnbogimentg dhe 6018“1@}%%‘[31(5} are
mol }?&%man%/ogn[ ,Or at nost 0.99 grams of theta
um na per Qr m "of support. The catal yst may i ncl ude,
i n I8 osred ool derenss, neét Hydtozkn apiahe byrthdi:mdﬁ fabd spy &n aielatwely

o B TR 0 G A 0 RS 28 B0 o

wheMBhat 8 fe%ﬁqs CHlearmay \ﬁltﬁﬁfeaﬁf(}ﬁaatrﬂ%t afh ?é%ﬁéfratﬁl%tlglg)fﬂge fr60m

n sone enbodi nents, the nolar ratio of total
31000, fromt 320a3 700K, wnfroB 33360 HayNoididrogen ugtae by ihsnerude

.1-20, 1-10, or In certai ment,s, (€
teodif e st S PP AP RO B S E G A -8~ e By or 3-10
Nm3hL. Mk ¥hde prétuanstoicet! YRGS E@flact WhHe drite: fesdidhah filgefifth Satalyst
contacted wth the sixth catalyst at a t enper at ure in

mayshavangeAN of at Bes-9906 abmest§0dmag resBIyo o, at grost Hmpf the TAN

ot A BepSraleh B ROBERARL BRI PRac bR 5T, B 005,
or ONTBADS, or -5 NnBWto 5NnBW. Negative net hydrogen
uptake is one indication that hydrogen is bei

gerecgrtaig eppodimants, Frixth typaef ﬁf%t%lé[&c(t %Ma@be&’)wéﬁes Column
s QAP Gl P84 B HaES LR b gl Vg

sixtBlcataBst has a pore size distribution with a median pore diameter of at least 180 A. In

some embodiments, the median pore diameter of pore size distribution may be at least 220
A, at least 230 A, at least 250 A, at least 300 A, or at most 500 A. The support may
include at least 0.1 grams, at least 0.5 grams, at least 0.8 grams, at least 0.9 grams, or at

most 0.99 grams of theta alumina per gram of support. The catalyst may include, in some
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10% or at |least 1% of the TAN of the crude feed. TAN

of the crude product may be in a range from0.01-0. 1,
wW02@2/063905, or 0.03-0.04. Low net hydrogen uptB&EUS2004/042241

during contacting of the crude feed with the fourth,

TR R KIe I
per @Eﬁq}lf%bﬁgfs@ afd HARad b%@? graﬁﬁkaéf Coludf GaRétal C?Qmﬁ @olumn 6

ransportation and/or tré&atnent. Since producing
metd(Y pargromafisptolysi. rig shynd reugnedlme;t,lts; ghetinglar m“umqﬁtcztalr@oltlmé 6

mecgl o el ol aeran iy B R RREHBRA 2 10 oy gorain

embb¥ifenf t}fé@&hﬂaﬁ t5 thetaleN Q/Hﬁdﬂluﬁﬁbﬁd ¥tColuMas raethipd)ake
contenf of Colum 6 netal (s) in a range from

molﬂodaﬁmmmd/@sugngatna of Columm 6 netal (s) per gram of

ﬁg@[ﬁe he CIZIJHS fes l; gg?rﬁgctgf wﬁil tliessll)ng ls:ét%gs?%{{gat?ﬂﬂéﬁ{ure In a range
fronPB AKg Y frorg BROIS 70 PAdbiCtiorh Bao SEGSCmeTAbﬁmfgemhpmby the crude
90% of the TAN of the 3cryde f ee O her 4 n S ; of

feedtlh@’ be msatrangele&@m@rwﬂ\hn @, r LN m 7f1fJW E%. ﬂﬁ s o -5
Nm Itnh ng R ﬂlé:a N éa‘g er & %egggﬁgg?s (ﬁﬁq{l Eat?tﬁlecﬂaﬂﬁfdko%en is

r'W Se déscr cting the catal yst
bein@fgehfraed &ppiku. CHitd ﬁﬁda@@dﬁﬂmmsdﬂcbd frgmopeataat ofthe crude feed with

condi tions may aIIo a crude roduct
the NGt AKDAYGR BA el EARSHOBhopnes i %ﬁa@gﬂ% atmost
10"/r %k A EYE 1800 £tHE TANGLME SRR WHdl er Ay B?fhe%&&?rbd%pﬁg nfily beina

cru efee are not significantly chan .
rangedsmhf)lmg) b,r(l,l@bo{@ﬁom&% -id¢. have enhanced properties

e et i e ke B E iR an b BF crf R i the fourh, 6fh,

or si%}{ @Eﬁzﬂ?ﬁ‘?&iue@i thE:Viﬂeﬁ[l rBRlifnfeat of Mfiﬁr@gdnl’diuﬁng @k&%ﬁdg while
sequence may control the sequence of propert

prodwpm/@némpmdﬁ@ﬁhath%a@ﬁpﬁdble @é@ﬂnsmaf@%&ﬁé/l%%/re#mm Appce
pro@lé: né/ 0|5 grla{l%pé)%t%%% ﬁ‘}(cﬁg éelnrlg gos?l tﬁlp—grgs%tn o § té e&q@/‘dro%%n ina

proddieidcedests ovardl rocéking@ast. a portion of the vanadi um
in the crude feed can be reducgqug fore at a.é, 2 1
porlpicerain enbedisesss 8 %evenh Re obcaRist (egyenip éatla Juéhap a tota

conélil{ Qf@&rrgﬁgté RO in3E %etf’ﬂ?}ﬂ 0Qool f@ﬂ)@g’}aﬁk %8 t%hﬂiﬁy@ rdeful(s) per

iments,” inprove lives of the catalysts
gralﬁ rw /c@talytth €t @dimhthymetﬁl is huml;drd@dmnfaeé/@t tumgstien pTbel srventh

ol g R YSTREL 068 CUGLYAL LU S0 oo ot

TAﬁlUflt}{é%re(gé)ﬁ@&Sl ng may all ow a cont actl ng systemto
operate tor at least 3 nonths, at |east 6 nonths, or

at Othastmbodimeants wil thedirst, rs@pnédlemdsrfour&f fifthe SiHt, and saventh

he contacting ,zone. Conbin j ons
Ca’fa@&?%&?‘éo h%‘%QF IaB&OF B¥GEY 35% ‘?rﬁqsgt({erq%gose? %e%g%rtl on of
t hegdickiMh i ca@élyslt@?& thds Pl a8l cbieolihg o ﬁ)eratmg conditions
. asphaltenes.,at” I east a portion of the netals_in netal

maxs allavg a ofudo myedhict toehsi nigducad thas has TANsodfor selegied prpgerties

hat n
B L
sigifibel fcﬁ@&geﬁefﬂhé gesRIthf crideq@edict ety dhvé Elﬂlaﬁédd:iﬁopcﬁaeis relative
are c ged whi | e rralntalnlng%the Stabl|lt¥
to the crgde feed and, thus, be more acceptable Tor transportation and/or re nlng
Arrangement of two or more catalysts in a selected sequence may control the

sequence of property improvements for the crude feed. For example, TAN, API gravity, at

least a portion of the Cs asphaltenes, at least a portion of the iron, at least a portion of the
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feed/total product m xture during processing (for
exanpl e, maintaining a crude feed Pval ue of above

wQa 285063824 er nati vel y, C5 asphal tenes, TAN and/PCT/BR1004/042241
gravity may be increnentally reduced by contact of the

e G S b TS SRS S B b et

least & portion dehéterdioiyindhd @i fed stelithdelly of the crude
feed/ t ot al product m xture to be nmintained during

pr SEEgEmgnt angd/os sefectioprddhaesialysts mhag, isose e@dlodhy@tts improve
Sit | tre
hvegS gﬁigs ogfgtc g?@fllﬂ??l}e@%gﬂg of iR 808| rid ofﬁ Igc}{{éﬁ% fpr?cﬁln} frﬁnftg{e
Impeaealeyssf axayal gt ﬂlfﬁlmfd%m;‘@’ahht@fof Hegdtudedfced/ti@rprv@icd Mixture
.cont am pant s, rret al contam nants, and/or nmetals in
duripg pracessa may,lloyy g santactng system iRioperateeion pidieast Agnenibs, at least 6
i The
morﬁl?s?gf iltclgz%ég F@eér%tkﬁ)ﬁy%lgcgﬁgé{ n(gttﬂé n%%%?%e lfl"l:n thgfgo?x{oa;é{lﬁg zonee
r elﬁlmdrhnajfonabf $odavsdd atgdpsts map abdw hedudfisein a[tééﬁsvabom”bn of the
noval of conponents t

NG e a5 IO O e CGASRA s IFR & POYOBL, dve metals in metal
saltsC&tcﬁ‘ééiﬁé §cuﬂ§" a@ Jegst 8o HER of%e &S}Hfg’dﬂgﬁis'tﬁ’ﬁ%ofn ﬁféqg T A0 Meast

the crude féed. For exanple, reducin east
a popio ¢fche ehidas, ca§pm@irtaena$thlereof Heone thed:mcfeefedi bctfoaal other

pro i g SR eoaa b i et ting PGB REhy S

feethbtdtS prod0&EiRELs diies ﬁl@ﬁ@sﬂlﬁ‘l’fortekﬁﬁPfehﬁaﬁ%ﬁlﬁg ticRge feed P-
ystem mag/) be operated w thout repleni shnment of

valug pf abgper] ReMisvEAvaR, Gt aspbakiencs, oNtandier 4P ghayityimay e

1ncr£rf1§iﬂ)¥1ﬁe§ht%fiﬁ£eldg§focrcﬁ%g? (g@%% f'L{c]ie %? lecf)lghS e?ec&eﬁec&lttaiizs(tsé Pﬁieﬁ%sle ity to

1ncréme1ﬁallycmdair)sslect1\7rdhﬁ clsige Ipﬁbpéﬁteab]? ge(csudentaed By tallw the stability
thir %i/al st(s) may be §OS| ti oned downstream of the

of thejqruge tﬂt%i SROdUE mpHiwie te bR EHHaIBEd AHETETOERSSINg.

fe t S

ookt s o iy S0, Sl

upstreachueier Stehes cioaatadyrts. oS uchi povitibaing ed tieefirstdatalyst ooyt floty; removal

of high icer i hOFh OB, Mot AR R s ) o TS in %f-etal ot
orgaﬁiﬂ%&ﬁlsnﬁHﬂ@maﬁl@aﬁhﬁgtth@ﬁa&H% &fth’éj@rufl@f‘e@d)%tﬁf’%r%
pro ce a

cat al yst(s) and/or 'the third catal yst(s)
cr dde s eaiplyst lovysy tieote embadiments, Hait retrmy alaofrag thastedportion of

sul fur ont ent
NinI R RoV 8 e Bt ARt s e ERRE B e o gt
decredsgamite 1#€ bistheibcat £ PIE BAha SRah [ B REMDERNDS Mheredf, from the
reduced vi SCOSI t%l or conbinations thereof, relative

crude feadn &' oF pxgpaRie.irodiciopdeast @ 5owPnORE esnbdkerfes dulthstrinids
feedﬂ@ﬂag}%ﬂ%ﬂ{l}ét 'ﬁg{{ﬁﬁ]eerezzﬁﬁrg té) 'tl}eycn?&e %eQ(? inflt z)h{:‘g%ﬁ%/ng &Ié&r §P§?§'tsts

uring processi ng

posma}edhibvm@mdm @né dlusnmﬁfﬂa*sﬁshe Ehgth%lf tivdetthe E&ﬁa&ﬁx@@?ﬂem may
cat al. yst bein streamof the third cataly or vice
be oapied Witheu 15 emsglyem&f&étai%rliﬁwwé @’é@i least 3 p@mom ofghe

Nlmp@%re&tth@ @0 AR b)) ﬂ%n%dlﬁe éﬂlmcﬂé@ %E?s%ea[rhfg%ﬁgﬁe or more

during contacting. "Conbi nations 0
catalfysmslpbmtlynegleiﬁerﬂielfnstaafalysydr ogen during contacting, and

catal ysts_ that ta tively | ow anmount of

hy&gﬁé‘i?ﬂnd cata yst%s 5/%r %e tﬁll‘g catalyst¥s) may be positioned downstream of
the first catalyst. Further contact of the crude feed/total product mixture with the sec¢ond
catalyst(s) and/or third catalyst(s) may further reduce TAN, reduce the content of Ni/V /Fe,
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during contacting, may be used to change sel ected
properties of a crude product relative to the sane

w@e@pmsdees of the crude feed. For exanpl e, theCT/O820041042241
catal yst may be used in conblnatlon with the first

cataly second catal cat
reduge ﬁtlﬁlréa{gfé?% g5 OXxgER CRE é@‘i/%rt f(ag‘)‘ced‘hﬁ SR bRkitp in metl
saltscoq{o%é%%a(&as to change sel ect ed properties of a crude
whil e only changing other properties of the

cr hlsorheenibodimselscamenst a muﬂe fmﬁﬂW@h thetsiepand catalyst(s) and/or

e AL DG 7 5, LSOLACK S BEOMEL PRI g D

TANT ar}‘eﬂih&:ﬁ sUfhr J@)Yl%@ GaBdRH @K?% dnﬁanﬂ&l rBdled cofteht e metals in
crude feed/tot al product stability. M nimal_ net

metaﬂ)saﬂm@%qrgm agdds, alrediwed pebinlenes @@W@@n@ redyegd Yﬁlé‘?ﬁsgﬁat or

comigifipt BEof UM i A sttt hovefles PEMR cte Pwnite
manﬁﬁmh[lgethé empRity bitBe prudp €sdditetal pfodubranisiure duﬁﬁ@ph;ocvdsnige The
the TAN and/or the viscosity of the crude product.i

.S
secoa chglist DOV PO ARNCRANSERRH ek MDyhe s5end 9at61f/ s théng upstream
ofﬂlﬁﬂgg %gggtoﬁggggg 49n in net hydrogen uptake by the

dlice a crude product that has a
boiThengilita ftg@elﬂrbshydnbgﬁm tospeified (mntetcung henels dérids hgyminimize

poi nt distribution, of crude d rreduced ..
hydrpgﬁn Hgags duiag P%m?q%lélgTﬁfmﬂgifln%tW@S 8% R Yfrt%ﬂ@t ?a?ﬂgy e 5Hation of

hydﬂg& Q{Irlﬁ$@orﬁ£dﬁﬁ QAU st W AR 298 aﬁv&?%\g @md¥int of HPrdrogen

[fat1 ve Yy sal anount’s as corrpare he atom ¢
duriog cottectomgithey be @sed whmwaqleg‘@dexmeﬂm af oa;tpbmrod@t relative to

e G B BEE L Y LA b vt i

com%ﬁiaﬁ@ﬁ g the BEe Eﬁt@l@s@s‘f‘) i&:@lﬁlﬁée&dﬂ?ﬁ(s@ﬁhﬁ@ eat@llyblt@g fifle datalyst(s),
In some enbodi nments ourth catal yst (

sixtly o@talwsféﬁe@dmssw@ﬁbr?atw% o elamge é@leqi@ci m@e?»rtlsa af 3 p1yde feed,

wh1 %é % r%g ]?e‘cf%)rré&ftget hb)grt}gér&adé_% @&e ﬁrg&%ﬁ Eﬁo? G hile

maif@inthy &luls feedﬂditdl frypdiic gﬁbﬂi‘myTh)EEOIdeﬂ andéo‘reﬁilrrtber bf]cﬂltalysts may
contactlng zones that include the additignal

be sglgetsl )‘r,@fn(uglyuzq-lpfé M@og%pg;algf whi MRUHRIGE r‘(]hencék}d%@ed/total
procﬁ%ggtgg rrllteil M ﬁ‘lﬁf III%\HP’ g%tgﬁ%tgﬁé'ﬂﬁ)vﬁseﬁgdué EbnREEY GO content,

ydrogen may be
d1stﬂkam:¢unteemtAl>IOgrahaz, bt cunlhatidne timrenfef tleeduddised txbamphimtained

it Dg/ahe Gpesiily PRBeqanar e ea i FRhg amG LN aF (e

v1sc%5h?y Spﬂﬂte 2aldePeoRRNS af Bkt RNABPIR TQ0RA@6E 1hBFistes§ ke crude
FIG 2B), "and hydrogen may be delivered to an

&mhddltlonal contacting zone (for exanple contacting

zo 14 in Fl a.directio

£ i Pt et oSttt LR E R R b QSR baucr
that/h4d El%gﬁﬂlgfrlaﬁ’g@ dTRMbBCHMALF oahd baibd E&lhﬁdi&ﬂr@mlaﬁ of the crude

crude feed. Alternatively, in a stacked conflguratlon

feed, sné a rédycedst éﬁbxe&aﬂvgﬁ@heéﬁ%N of{he r%"g@rf Igﬁea @@ﬁelfl/é} @ithe
S 5L O SO B Aol
atoﬂﬁﬁ: 9&! bMBe efhdb @eed. fi rst addi tional contacting zone in

Hydrogen generation in specific contacting zones may allow selective addition of
hydrogen to other contacting zones and/or allow selective reduction of properties of the
crude feed. In some embodiments, fourth catalyst(s) may be positioned upstream,

downstream, or between additional catalyst(s) described herein. Hydrogen may be
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direction that is counter to flow of the crude feed

(for exanpl e, adding hydrogen through conduit 106" to
w@omsaceng zone 114 in FIG 3B), and to a sechemUS2004/042241

addi tional contacting zone in a direction that is

t to the’fl t d
gencsale NG REUAFERE Oh S M ecBrITIh rogurdE Sl g drogen
mayzo% r&%}lg&% tdnE |c@1tag’t§)g z0hBs tﬁ%cl%ﬂ@ 2ol d@[ﬁﬁfoﬁal dabiByh@YUr The

yst and the sixXth catal yst are used in;series,
delnmry bethe \lmythh)gblln ma[ydn@ mmtmapahqﬁ@wwéﬁhvgcruﬁskﬁéam mnet he

Ssixth c e versa., The ¢ t t he
embpeiinents. Gl yey S s srarceirarg Bl fhpt Chae
feedr €duce TAN, reduce Ni /V/ Fe content, and/or reduce a

content of metals in metal salts of or gani c aci ds

wi fFlor mmpietm aptagked @zrnﬁlgy@tl@g Esseppr expnpleJd6. 2By diydiaggn may

be gg?el%tgx g nlt|$ %gzn 8?‘1%/ conéarcgﬁ% éﬁb@op&aﬁﬁé cgr?ta?c e 102

in FIGRI2)1 MR Ry réé&‘ﬁ mank: lieped s asadfitiéhe colthamgfoad (fot example,
sonme enbodi ment s, two different seventh cat alfyst S Ha¥
contpetingsaedioil i s HISHRAD A diretiiong| a3f dnearngeatta et of fheerude feed. In
som§ %{nga{)gﬁ{gc d %H@n ?c%g%%o‘ﬁc rre(tﬁl\e{lzlﬁ%}g& \ngt'é@egf&gwm@%?ﬁ e BRVE feed.
Alteg@iiatlysin, a stackad rcam@@lrﬁﬂ[(ﬁmséh ERGkatpRG FIE.838), hyidregen may be
downstream seventh cata gﬁﬁq &ave a total cont ent 02
eGSR CEHRTEI S 08 ConiTing Pa e SRR ColAR SByaE 402 in

FIGC% | X ﬁ&d&o@g%%odr& &Qﬁgé dévae&rd tb %rfﬁr@tr addfpaf ftdcBh@kone in a

ent i n the upstream seventh
dlremahytss courterap florastthe m@@e @ﬂearfﬁ)r@fial@pleuaddllm pdragepghrough

conf1 & Brcitactfl 2onsel raon oD, FRT RS HROAT addifiippgontactng

zon<§i &W&Eécﬁaﬁ‘tﬁa‘? YedtnBuredtit 3 thetloRBYf the cfud¥ Qdfeﬂq&jor e'fbhﬁf)le adding
lity to use a relatively smal|l anmount of catalytic

h}’dmgﬁn theowght eﬂnduﬁ 196’610 donipdingaans $ EVBNEIP- éB-al yst may
[ th | M.
R AL L B Bt

either wigle Hel f@ﬁrtl@f:athllygt teingdepsirean of fhersixek asplyst, oavice versa. The
relatively small change in heter atom ntent

compingiipp T theceyrihy gatalypEith an adiiQrg FaFlySH S ey AN gduce
Nl/\té'1 }%g glqlfe)lt Fgg/glt AGhedd ¢ t 6f #Qﬁllg iR eaktdY hfls bNGohRs ta&@? With low

owns am sevent catal yst's may produce-a crude
net ﬂpt@lﬁh.l@ﬁhyfdl’@enhﬂ&h@cr’ﬁéﬂf@ﬂ. Abwmes hy@0gn aitalreoney &0% other

st 50% at nost 10% o t legst 1% of the TAN
propm b e o Db R s oM e same
pro%r{f%eoffﬁ@g}ug@yeege increnental ly reduced by contact
the upstream and downstream seventh catal ysts
(f dn semarpibedinoany, &ve different sevenickata pesimay b used in combination.

catal st. to form Initi rud oduc
coee Eriely P e o e B gV i e S5 e ol
con&ﬁf‘&ﬁ%luﬁfn é 1'91€tal(§') gaétaéralﬁrd@@@ta%to gg Fange Bna®.0001-0.06 grexms.
addi tional catalys roduce the crude product wt

Thecdvarmgreamp soysath ¢aéad,y&t @Wthavea t@altwetqnh@ﬁ ﬁi@lurr@rmetaIS(s) per
grmﬁ §g%§%gtﬁea@$eﬁg o {?Y sf atc ?deg]%ll la{rg&r tﬁ%@@ltre %&Lllycomae%t of

Colh@ad hetRs) iR rtmdwstreamémm @wlygn,gorm tassEINgamsof Sohmnmn 6
enbodi nent's, catalyst selection and/ or order _ of
metglig)aley gragn pFcasaligi iraﬁqn@)qqembommcnts the position of the upstream seventh

catalyst and the downstream seventh catalyst may be reversed. The ability to use a

relatively small amount of catalytic active metal in the downstream seventh catalyst may

allow other properties of the crude product to be only changed by small amounts relative to
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with controlled contacting conditions (for exanple,
tenperature and/or crude feed flowrate) nay assist in

w0 e@aos39g4 hydr ogen upt ake by the crude feed, PCT/US2004/042241
mai nt ai ni ng crude feed/total product m xture stability

during processi n .0, Nnor ro i es
the sgmePeR<IaE 1 G o 6B EFPILG TRt VP Sl Ppdh refFoatom
cont to ff % a@ﬁy Qf:sﬂﬁkeco?ﬂiéﬁ@ ey ;68ntent, aP bémbﬁﬁa@énstth@eﬁ) ude
tal”’product m xture may be affected by various

p h @@B’stcﬁﬁﬁhﬁr anile feefivath thh epgraadeandedagynstean S@fe@ﬂmalysts may
i e R A LR

mosPT®AUsitat 1dastt 196 of tHedRAN @F e @tid fepd. OThinednxadiments, the TAN
floccul ation of asphaltenes fromthe crude feed/ t ot

of theropefledeednry be incrgmengalpi redeged bysrnEshysish Eierwstreappn e
crude fee
dowpﬂ A seVeny cgttarfgftstg%o?(& %gf@déc;rnltjagc? 0¥ ﬁe %@%ﬂ BRatalyst to
fornP&{ in@igh] ciude pesineewith aharped @fop@ftwd eelﬁ@m:koahn‘d(émde feetladnd then
product in the crude feed/total roduct m x ma
cont@ﬁaﬁ dee injital emde prasletvith ap éﬁith?nath Ratalyst g pr "68 ﬁ& rﬁ‘i‘? product
wink L RILLRL el SNSRI i TN

incréaemalnemas agist ﬁ1hﬁ1amtaldmgfth!ﬂﬂalah‘(y/ af| ﬁhﬁ:@ﬂ@f@@dﬁt@amrodm
total S product, in the crude feed/total product m xture
HHXF@%@@mﬁﬁxeﬁﬁﬂﬁé For exanple, the crude feed may

conf E(I)I‘H %chﬂﬁl%ﬁ{sscatﬁl%t sBleBtiPAddRIr @ rdd? of DRaAIdde cdBBihation
at 't %egl nning of processing. As propertiés of the
witlceantiellédexhtarhiag genqmoms (Erxpiple, uemermﬁ angfor crude feed flow

asphal t enes, e at| n
R L e A R
feedotll Brddacdhix@ird ktabil dﬁﬁng@r&&;ﬁmg, dﬂal d’h@ﬂ@ng DA¢ anmete, properties
the crude feed and the total product may for

of ﬂmas@esprad@nt oelatiesctorthe TeRestiye PoPpTics Abthy r%‘fq’?efFe‘{ Stability of the
| t .
crucﬁ?g%c? o&al%l prodge %ﬁ%%?r %lﬁ% 3 {egsblﬂll Jaribls ﬁﬁb@escsrepgﬁtl from the

orn1ng two or no ses.

crudecfesdiolt 0 Iprdlfuct wixtplea Phsse %bz[ramgfnnﬁj' be cailsad by),rfonéxample,

asphal t enes, _change_j nco centrat| of . c e feed d.
inschely af deschrids TamaRpr Fraerpvdin o SRl Gret s Rl hixure,

ﬂoc% ?ﬁlﬁ?h 6? sfnﬁ%ﬁgl&t ifr%ﬁl a‘{H Eﬁd@ﬁee@ﬁ&a%ro&% ?mﬁuré gecipitation of

e efficiency of e process
commnerbe fivmcthe enide E‘md/tebahpmldect migheetos dombmatlmﬂlemf t he

A e
andifd JQI%@trQﬁ&? RSk Qﬂ)detf&ﬁi/ﬂgta\l' pldd@ctahixiiie nfayudendee et thet al

pr odu m xture may be nonitored and the stability of
contdmrapom ofths totelrprddudt éethe cals/foed/otal produelemixtee ghanges due to

forrgzﬁ ghea?ruar%gl‘todg&ysqtfﬁ%fgfa%ﬁe ?chma;%on? s %(lgu r&dep fegc‘?gﬁ@or
conﬁﬁ)ﬁ%@lﬁk bEME $othl HBHGEA e Heudelcffealioges !pﬁfdabﬂ mmme limﬁis td Ehange.
the P-value is initially at | east 5, and su

Forpxgmplgeth ﬁmd@afg@sm@y ccpréam@p@pp%ﬁgﬁhg& e FAubigAR H}j« crude feed at

ontacti t he
e SEPLERLBFPosh U Lo bAME0t e Bk MG A il pa
MOR, @ W§ihalteods) UP-QaElE&ﬁI dohibjnatlaﬁs ﬂlfeﬂaeS)sﬂlé coyhpPretas tay tenayto
be control | ed by controlling contacti na}acondl tions, b

becgmiedess seliblsfin gt angesteed/taigl reduee miXfEreo AR EPPH gstpnces, the'erude
fee(g ?ﬁcﬁhg $eae pr8<§uc‘f gﬂ{g f?ﬁ'% W05 Bh s@?%ﬁ?&c})e&iﬁ@ 1&81’1‘1'51’&&1'@9 @nother.

Conta I'ng ¢ controlling
Solubility changes may also result in the crude feed/total product mixture forming two or

more phases. Formation of two phases, through flocculation of asphaltenes, change in
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LHSV, tenperature, pressure, hydrogen uptake, crude

feed flow, or conbinations thereof. In sone
weedpsaeivent s, contacting tenperatures are contPOI/USI04/042241

such that C5 asphaltenes and/or other asphaltenes are

' [ el t he nt of : the
con SO P ECIBLN B Pk SRS s, encs
reciry dholiferofope akmosddfthe batglysts. Additioastly, mige éfEORAERHINE Process
It,in formation of two phases that may reduce

maﬁ%@é&%& ItFiof xappple.Hepeateddecatrag of Hiearugds lsed/tatalaradugt mixture
mayPih b sshiyf 8 rg)%dlfé@ﬁ cﬂ{de??&ﬁlc? ithl?lgsi gﬂh%a—tlgﬁ( Cont r ol
g ydrogen upt ake

of contacti tenperature an in
corurimgtprovceswing th¢ Revabetcltlyestradelfeaditathigstotart airtuad maybe

monyoFed b L a0 BT Ibh PP ERaHS 5 AR S ot Pt

mixBHPHRY be laBseSRAE a, ELY Slue BRPEAE LidRO1 SeRELAboMRS: are
controll ed such at tenperatures in one or nore

flocedatiercef asghalisnesfromyhdeudé foed gemirallyOpeuzs, i Ifithed®-value is initially

i fferent t ratures all.o fo l.egti.ve change in .
ot 1 PR e SRaF ¢1eE G b iE Nl ROSa P P eSS g this
indiedted fhet e vade Tads Fditplelypstadiecturikb $bithting! NEuaE BB/ total

feed enters a first contacting zone at the start of a

prodqichmieyre stability sas asspsseddni Bryaluenmes be camdroiled bjigontrolling

[ ] cting.zone. .x her
conb EAMEL NS 1 E0EG0) L ORL TR0y, o
combanpiensthereef. $uvhradntreiiing bétortting@uhdifiohALMBE iiRlude@on®blling
é}ft er a%x?are the tenperatures in contacting zones that
LHSY-deTpBepurs Rectsupt idregea upiaks: cradiicsd flowg oxenmebingtions thereof,

i 185080 BhB6d g s! @Jﬂ?fcglﬁ% Wt dTRMrel %{J&nﬂ‘oﬁ%%hftﬁay%e

100- 420 OC and a secon ontacting tenperature na

* asphialfenesraad(pe othentsphslt®s 410G eMCyeBOhBOMATG ainihg 410 MER &fdtent of :

the Gl R BeihERn oF FeriCBiscBiRa: Do ingen SAGr aidpehieker

; cont@étﬁ%t t8fpbiAaied 8y fdshl® in LPRERAG Mol RIRS rtlgatt ‘W _Ir’aﬂ?c\éi thd

different contacting tenperatures may reduce
stabidiyip bihe cBrdgpikiliotad proslugtonixénre and/onliferafeee or more of the catalysts.

.atjve t he. TAN and/ qgr, t.he . asphal.t epes
ConfbEEbtEn el Petuk Mo Bo B0 gihtip SomRiPERE Sihahe Sy
descaibedihéredf al AW tiind{ &ph&Teenas R fe@i@dvadleahé MGR bbntdM¥of the
crudyh}en the first and second contacting tenperatures are

eedonbrchanges by relgtivelosneed aspowrch ot her. For

ex }: C ' Lnel wude first

o BIR: o2phi RN RObE DARIR ST ISR el e
in orEomtractkicogtaziinpezomay man bk diféeraith Opeadinglay &iffesnt temperatures
defc,cr ibed herein. The first caontacting. tenperature na

allow oz sefepfiveshangaa cuwledrrst MORtTHEs Whe tnémmag@h@tﬁwtmé the
crudd 8@ dA6ta) £RRLAGH xAfre Tﬁz&ﬁ?g el QG ﬁst@thé(lﬁiﬁ% zpne at tﬁe start
t he and/ of “fourt

contacting zone Wth irst catalys
of a pracedsy st fiest coracting géreperbtergis itz tam@eqatire in the fegrbaRtting zone.

ith the other catalyst(s) in the second contactin
Othej shatacsils PR Tyigy le. 6 FARPeRH MRt Asamperatire, fourts

temRERNR] QRBRSa)BRHNE kdrBFbrhillrds he c&{t%ﬁgfzféﬁég e a?iiééfs‘?tiér%d after the
I t sane

the TAN and/or C5 asphaltenes reduction in
first genfatingeode WwAdiTst doatakiing tengethteie aumycbedo atracgei g 100-420 °C

tenmperatuyres are within 10 C.EXAVPLES =1d mting
ond { SR Batigting g\ Bkl et Bei/ 00 °c 30'9B%c, or d0-
60 °Qdepat@ithane fidd dosMSiR ®mperature. In some embodiments, the second
contacting temperature is greater than the first contacting temperature. Having different

contacting temperatures may reduce TAN and/or Cs asphaltenes content in a crude product
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with selected arrangenent of catal ysts and controlled
contacting conditions are set forth below. Exanple 1.
woe@pasaed on of a Catal yst Support. A support REEUS2004/042241
prepared by mulling 576 grans of alumna (Criterion
Catal ysts and Technol ogies LP, Mchigan Gt
relative 6N BPEORUR e RS SFORIS! 61 UARE ERkio gjpafpextent
f . N dddor &1 Aol PenSrRd Tkt By, WBerl i Yirétiald second
ﬂmnﬁﬁ??%%&%?§?§$%&%g§ extr uded t hrough a 173 Tri | obe(tm
contabiiag rdpeeaturhsiasdthb stme enordQithin 9 °0CQf eaeliothhien cal ci ned

S UBpoRemRG A b e e i anepds & e puaDal O Htee fourh
catal?ﬁtksﬁ LAGY sSloRARbhta¥RE R eRY ihdlude dth&iaed ghtlsydebaEBed Hedt€in.

ace tenperature was raised to 1000-1100 OC over
The firsbchraantimng temperatiemmag bel 350 °¢ g thegaepndragntapting tempepagure

t. T '
may B 3B C: COTS0S G e S gt e GonDBln St aalys
and/&Yf fofttR B aRstiutitRdhigRerd&BBeratutd Pridifto dehther vaikluthie deher amelyst(s) in
0.9781 grans of theta alum na, as determ ned b

| X-ray )
the sel¢dnidrcantacting zomeenasiispdt i gregicrahan T ARCAd4Tdes %Pgétfees reduction

. N2/ nd, a, t.ot al :
o o34 BB RSUL IR, R R e e
feed RiHed 16 ARELRT se@bndSohtddtinptdnpebfurdyand withia 108Cal nunber

of pores in the pore size distribution having a pore
diameter within 85 A of the nmedi an pore dianeter. This

Xw denonstrates how to prepare a support that has
E——a—pm'-es—esi ze distribution of at |east 180 A and

i nNondasitiat ekaaples 6f Sipgou peepafativhatatalydt prapacetibrsapd systems
.. 2. Preparation of a Vanadjum Catal yst Having.a Pore
withSPle6leAgE AR O O HS 2 VU P B B ReP GOt ARpet forth

belokgast 230 A The vanadi um catal yst was prepared in the
ol | owi ng manner. The al um na support, prepared by the
pihbd RieparativadfiaCaabinhSenportwAssuppest Bigharcearediby mgling

di [ , i [ uti ' . i A .
576 P YT PRCHRR T B R0 L PP Qi
U.SA PHitR585 Beansod fulvdteinde@seram? 8f glhbial sititnacidifcs GPpointites. The

(100 g) was inpregnated with the vanadi uminpregnation
resulipigunulbad, mixged Wes expudediihrough & A - Jobdlebe Sihe P];Efv flHeq btween 90-

e T RO L

withcéjﬂ—:?iiaﬂ ?greodi%etgf SME20K. TROBLEUBA sgporiaiamplakd in a Lindberg
catal yst, wth the bal ance bei ng support. The vanadi um

furneedt alhesfurrizae tempeortaresiasaaigedtor j0B0t116% °Giover hS kewisgind then

ore dianmeter. of 350 A ore vol /
neldiafis Tl rarehars b Brdicr g bR o ad i e Bl gL Horam of
suppd?€ 0loR03 lgr A ORSanttha RAMES, 010008 erapey of afjila@lumina, 0.0208 grams
di stribution of the vanadium catal yst had a pore i
of delitmateména, wnd AOA8 Y gramseff thefralminaaps frieranipshpper &y difffgeion.

' 3
TreGBR, S ARG BT OB RSB flhe Wons ¢ 087 e, The
supfRt Badhi pevetsek dddfirigttionesist a @3@iaApore diameter of 232 A, with 66.7% of

the total number of pores in the pore size distribution having a pore diameter within 85 A

of the median pore diameter.
This example demonstrates how to prepare a support that has a pore size

distribution of at least 180 A and includes at least 0.1 grams of theta alumina.
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Exanpl e 3. Preparation of a Ml ybdenum Catal yst havi ng

a Pore Size Distribution Wth a Median Pore D aneter
wo@Roodel9east 230 A The nol ybdenum cat al yst waBCT/US2004/042241
prepared in the followi ng manner. The al um na support
prepared by the Pe%pod descrl ed 'n,ExanoIe 1

g e b o o K] b

Wltﬂ-gm; ERhN %?@ Wiﬁrh@%f‘ %ﬁ[«l@'ﬂegﬁ 239 |}ut Tl%‘va‘ﬁﬁ&uﬁ{ éradg%gﬁdw@brepared

in thd follovliAg g’[aansr dﬁ‘he:}ﬂl%aiﬂamppo@t,, Qn&pgneérbg tbq& met od described in

oet hanol am ne d 6.51 grans dei oni z
Exaiialech o B Py anfim e G PO EEEy o
comBiid 7. 99 gfaﬁistﬂﬂ\msei with 82 $2dhSI6f deldifzddendted & pHU (I tRdisolution
was cool ed to roomtenperature. The pH ofthe solution

wasRB&y. 5. 36. The sol ution volune was adjusted to 82 nL

W dei ani zed The. al I,
wad e AR SR O R RBs Rl TP S a8 bR ERd on
soluﬁ&ll Wob®Por 23056 WRth odcRMASaghhfidh, dEi6@si IIFAC RGiséairalGdurs, and
dri’ed at 125 OC for several hours, and then cal ci ned

thenadalo@d #DE86 6C f& hbaurs.. THhesultsg Icatalrygt @at@ﬂlquﬁ 04 grams of

cont ai ned 0. rans bdenum per m o
Van%sialfrang%tgrwg Fotilie W&ﬁ&ﬁr@% amgabw"? Vea“adlum catalyst
had H% e&?ﬁﬂi&hﬁﬁﬁ(ﬁ{ With 2l RRé elaﬁiez& o856 Ri, BbieOofblvhé bf 0.69

ore di arreter of 250 A ore vol ume of 0.77

ontgyids Slafmte arcuafflat er’tg ehddifionzls, 6@? %.of Aot e of pores in

67. 7% nb f
the BTS2 BT Ro0F TS BT BaaHi ot APy FHBgeCvEhAT0 A of he

meditApERé 8lamttdrhi n 86 A of the nedian pore di arreter Thl S
exanpl e denonstrates the preparation of a

netTis exampledemonsipies the nsenagation s adiodppn émaraéw ‘tﬂﬁg g pore
t Exanpl e 4.
size MR ShRIRR e afbel GERIeeER A, DO P Vi g &

Exanggie 3SiPzepdiiasion iolf utMOWbWﬁlhn ﬁlasttdmvﬁcg 2 Pbrafize Bistoibution-

W'At Least 230 A The rmll ------- . di ug‘hﬁﬁpal %E%H\S%YS"?S
preﬁ?&ﬁﬁr’[ﬁ'&lf éwtl gﬁﬁel?oq‘hg %ﬁﬁﬂmpﬁﬁg bt pFerafaal vy the méBRd described

I mpregnat e a nol ybdenunt vanad| um i npregnati on
in Exainptei lowmpchpegtmdedamﬂﬁ o iobyhslenvan finprsgnatisinsol wionwdde

i
molgpiopRy i breReRon SO B RGPS SRR AT B Rstp)
(N}P Ao, 08 26758 %If n{mmeﬁnqlzag&rarﬁeoﬁmnzoarwzﬁgla&swfarrs

dei oni zed water to forma slurry. The slurry was
momdtaedlanmee(efl@@) wnd |6151cgr@r9@p£dq1@nzqﬁrwetﬁet03f@m @slurmyy elhe slurry

wasdzash e Eor Bl T Dghor B AGTS S ehias tgpled o

root e e iutd) T S %Fﬁw%@hﬁﬁ@h XAk 386, Wakablutibh §ofunieSWas adjusted to
sol uti on and second sol uti on were conbi ned and

82mbﬁﬁltlncﬂ®m12®iewatm zed water was added to bring the

d |
ol Piscauieone iPiereRadRstPatealbe bRabe it i .
i PSR, ﬁged"f& b note Vﬂﬁi U&Qﬁ&%ﬁg@dﬁﬁﬂl &ied at 125 °C for

| regnation sol ution, aged for 2 hours W t h
sevaaClasirgnaad tiegichkinedmaf 480 °C for 2 hours. The resulting catalyst contained

0.04 grams of molybdenum per gram of catalyst, with the balance being support. The
molybdenum catalyst had a pore size distribution with a median pore diameter of 250 Aa

pore volume of 0.77 cm’/g, and a surface area of 116 m*/g. Additionally, 67.7% of the
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dried at 125 OC for several hours, and then cal ci ned
at 480 0OC for 2 hours. The resulting catal yst
w@omsasived, per gram of catal yst, 0.02 grans 0OPCT/US2004/042241
vanadi um and 0. 02 grans of nolybdenum wth the
bal ance_bei n ort. The noly enu nadi um
total Gy SR PREINHENE o1 A4 SO S YR 2 SFL g @ pore
cianfd S HhAERESE A m3Bfin Rorekhlieanpl e demonstrates the
preparation of nmetal and a Colum 5 neta
c affhis)&xampk\den@nstrqj@ﬁrtée sre.peraﬂps of a §iglurem 6 watH cataistihamng a

t f at.| t ..230 A Cont act of
poreél@%ﬁﬁﬁg‘eé’g‘{’ﬁ ¢ Hﬁaeﬁlﬁpgjg)secgﬁagﬁ?gf)g%ﬂwb& ar rgagf oro
Exaiﬁ 14, 2P PR AR ¥ PREIIbRRHRGh/VARAaRNe Catalfsd haditignpPolre Size

ernocoupl'es to nmeasure tenperatur:s throughout
i Hon [With afMediamPore Biameter of Ad Liga Ordep %y filling
molyfl%ign V@P% et Véeﬁ&s{ %g? é@?ﬁl@f \ﬁﬂhe T&Vlﬂ aﬁllg&r MR diuffna

and si |con

suppo2Op&phdd bPiiaiethdd WeiceibedisExahple @, Masemmregﬁé)ed VGitic h
flcon carbide is believed to have | o

moljctaieamgafwa@aqg\a@p@pfqgagtlwﬂqnﬁgemﬂrﬁﬂc%%f@ﬂ%%dﬁafn%tr@luﬁon was
madg&%g% }n%ﬁﬁn 2118 ol 84 (K, ?Z:M&g)S Enal gragds%?@l@&bmh% Rns of 30%

car bef or & pl aci ng
hydiolaen perskide QHQ(DFI) 00 1hgraasntf acdnonthazdamipdMiA)n end .28 lgeams of

reactor. The crude feed flow to the react va
deiopized pafer 49 farmen stwmpt She elarmy HEs BSTES A &7 Pt Cﬁ%?e[“éwn of the
sohdSs l"l*l}%%%att%arsgllllggn Was C&Q%i {dl B0 de@berhfife POt t OM Of the

as a tom support. A bottom
C atrabeesnd silhfi@owacandd biecoambininged. 3 Agratimnof W0, with 40 grams of

ceioBiget oYW G0 TR BT AR SBR 8T B ERTTH PR A0 0 iR

-,dem?ﬁz%g V\%%e?‘ dsk& Hécﬁﬂg tiﬁo%nh@cd'fﬁﬁh@c[‘s&@tﬁcﬁl &Bl@i’ﬁ@h? ko 82 mi fo field the

/oo nunber of pores in the pore
molgbdeauohi/ anadibot iinpregnatiomsplatigpn r Ehedilemiia evasigopreignated wath the

of . t he nedi ore. dj.aneter. The om Ca
molybdenymyga “’é’g‘gjpé‘?gé‘ﬁﬁo% FOIIT, 8%%%%&15 ARHrsgY 13&%%%“’“1 agitation,
drieBiaf KB @&y SO H?)farsc BAPINES balcied Bt 4908 DRy erﬁ)ﬁrsb eleGedtiting
al um na support. A mddle catal yst/silicone carbide

catabyisk tammtanéd; GecgrBin wfia:&tab@s i0:020grenhs of varadivef anch@ 03 grangsef

SRS LA B s ) SR OARE d p

oré@gé @Btridari6n HitBABh&TarPHord AiatnetértdT 366 A7% of the total
unber of pores in the pore size distribution havin
porﬂnmmml@demnsﬁms the prepsratianeolipeeR imn pontaky Ilér?e@glwnn 5

| e _cat al e f

el G s BRI PRl 0
A. the balance bei ng an al um na support. A top.

catal st/silicone carblde mxture( 42 cnB .

Sy &t fa J ed With atalys n%té@ﬁgrp@torwﬁha

I nfegshé

ol SRR By Ay ol aes
tem@@r&t‘&r@’tﬁrdﬁ@h@ﬁ!a@tﬁl)&t Beéd. gFlenmtaiyst bred wasl Emonedd g illgngatine space
betxgc{:qp%ﬁ% ﬁle’éﬁt@\ggﬂﬂ] aI} gﬁerbv%l?gf fhe kr)galcp 7 with crert?arlylrsltg/ and stlicon carbide
(20-grid, Stanford Materials; Aliso Viejo, CA). Such silicon carbide is believed to have

low, if any, catalytic properties under the process conditions described herein. All
catalysts were blended with an equal volume amount of silicon carbide before placing the

mixture into the contacting zone portions of the reactor.

67



10

15

20

25

30

Silicon carbide was positioned on top of the top
contacting zone to fill dead space and to serve as a

w@e@hioeto2#one. The catal yst bed was | oaded i nt BCHUS2004/042241
Li ndberg furnace that included five heating zones

correspondi ng.to the preheat zon t he .t.0 i ddl

T SRR Av e gBhSratts SR s PastRmdtiRefi bottom of
the fAEtof A8 Bk YS EabIe s pubitibalartht e haHoOBEIBE Rehctor YRSE PSS a

m xture of 5 vol % hydrogen sul fide and 95 yol %
botthyndyuppent Jawtiony eatalyie/sidigan earbidegnixsre §+25em3g wagmesigpned on top

1.5.1iter, .of S 1 Xt ure..per vol
of e T Eids 1 BRH Do URE o MR belyBlnloalys By pore
sizetdi@riv@tion Wit h ntdiaalposd JiamERAPLT ARYMeth 68 7% Ip€ the total number of

contacting zones were increased to 204 0C (gOO oF) ..
poresia thepaye fize distritneipn haying @ potrcdipyetep withy 20 A4f thsmedian pore

e A R

nicKebPertirimpicatatyst, withitke balaitdeinpgpnzadmamawapportrai nt ai ned
at 316 0C fo n.hour, then_ incrementally rajsed to
370) oeddle sofalye sifgrae carbids ixivrg (Form avasprsivned op tpgf the
o . o .
ol e 20 5 R GARER IR, A osB ke Pl o
sizetdigiriGutidn with Mmeadem peasdifinetee 0E88 A, math G686 @ thertomhnumber of

oven at a te rature of 93 0C..(200 OF).f 12-24 ..
por R o FSF AL HB R GELE B AT OPRGT I S iamedian pore
diarS SR hZ@ i did calaPt @odtainkll §:02 rank§ 6f fickélandl 0@ Jass bed

to the top of the reactor. The crude feed fl owed

molyhdenughpertgzam o€ patalystz with the kadanse hemetanridpmian suppettdd| e

conjactin e, botiam cont act,i ng, zone, . bot
supb o b RIRp Rl SRR %) SR B BOR gt bF Bhime
middd dbnereihe aéneltb €o@ah dlpy@htacting k. PTRIEH Cal9ht Haddrppgesize
. gas. Contacting conditions were as follows: ratio of
distihaigywih g asedian noe digmgiss of é%gmnéﬂoa@weé&-%ﬁw 8Et or

mol{ergiiEooimtort P00 Tl e Edethe brimarlyH BB ine
suppet.e heated to 370 OC (700 OF): and mmintai ned at 370
0C f.ar 500 hours. Te ratures _of the three cont i
z on%g"%?aéblgﬁ S PRFEECE TR G HRiTPR SR qoRh® il dead Space
andftﬁ L Quh 09 HRBOUERAE TIRY é’ataﬁgst (béd VaQPadt@ini®QD ileFSturPd that
then 388 BC (730 OF) for 500 hours, then 390 0C (734
inclofyd five hehB00 zbmascerrespodding émttiepteldat zong2the Kp, iiddlp40@ bottom
Eﬂ%ﬁrs. The tc;[ﬁa{3 tﬁoroduct (that is, the crude product
contaehng Z¥5eS ARG IR ORI SURPRTY st bed. The total product
WaSThd Yat Q€ Rerel salfRled bgasirdduditioth RREKS rSijAAE 8f H¥el% Rydrogen

the gas-l1quid separator, the total product was_ .
sulﬁb@ad&Se@lﬁ%ﬁtydrqgﬂe gay intfethe codaelinganmesyais ratepd 1 hiige of gaseous
.1h t . .
B 0 PR G TRl R el e

voluiRe of Etalgstpr Delipdratoas of €iid @iaethg Yorad aleye Bdrdaged to 204 °C (400
determ ne a ercent age of onents of the

i ght
°F) everdeh g sad él?fil. A3 i heuty | AltercholiBE AP shegoniasting
LGOS0 RSB O FEARSAED 0 L4 o
The coﬁﬁacﬁlgg) wones gve'fabia'mtained 1816 rUder gf lonwcherhmdrenpatallyrraised to
crude product,

of a sulfur
370 °C (700 °F) over 1 hour and helIlA at 370 °C for two hours. The contacting zones were
allowed to cool to ambient temperature.
Crude from the Mars platform in the Gulf of Mexico was filtered, then heated in an

oven at a temperature of 93 °C (200 °F) for 12-24 hours to form the crude feed having the
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content of 0.0075 grans, a residue content of 0.255
granms, an oxygen content of 0.0007 grans. The crude
w@e@dueiozhad a ratio of MCR content to C5 asphedT/@8m94/042241

content of 1.9 and a TAN of 0.09. The total of nickel

and vanadj . p ' f ,
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the crude feed. The catal ysts |ives nag correl ated
zone thyttomecoptaTiag Aenss 8 Potiomp SupppE of dhe 15aor: | The Qudstepd vy

s . )
e PR A TSRS EE UMD 4 et
condition®weretds foll@ws: irafir ofieergen ghs tonthe crudd deddgedvided tortke reactor

I N RN e

r@f’fo HY8 370 P@ (T0U°Fs e AfaldtilfedatI70de f
Thet?%&?%\ﬁ&t&gw hé@?g%l,% IETE‘i'faE:Iedl e and(bottgm cat al yset: sé.1 Over r

500 Imursaj Tenipeyatades pfithertnee pomtectinglrenssABTe dhient inereassdtad niagained

. .only ch ' 20 0C., F o

in 0 QST Ol SRR RS LR BubR BRI G for 00

hourd, Bgh 3Decqat aPmitibe 1 Sortiodid, ¥ndfheh B94 e@i(PAY T fhami00bours.
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3006-tembpradueir(shag o sl camc%sarwglcl andegas) exiteddheestalysfbed. The
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180 A and additional catalysts. having a pore size
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test RELNVEGR c?%g}i?gd& Wik h@ri&ﬁcdl@%ﬁ%lg@%f/ boQferdriEnd ep'l;v@ﬂght percentage

nunber o es in the pore’siz stribution having a
of copmpoaernds aftibt erudeiprdduct. 4BheAreafltstliviedmeclacmages o€ theti deieemnered

weig td%egqe%%%tségﬁ%b%?mc olrllt'itslzf]1 @%&g&(&?ﬂbﬁpgﬁ%’s B ' Oducefiergz in Table 1
of Figeasured by P-val ue,. crude feed/total product m xture
stability was mai ntained. The crude product had
r eflsigteaviTiaN ablee b ueerutli prodFe hedmes gram pEetudedrogutt g pulfur

con and reduced o e tent rel jve
contif HHEDD T Mot TR 1SR B3 PRl G 0007
gram§ O The Bitud@ prdduet Kddutk@tip bONICR cavaént 30 ¥ adptaeds comesieof 1.9 and
TAg&oertl es of the crude feed. Exa Contact of a
a

le 6.
de0%cEer tppal Bt mgkel@ad apyadiyn maggﬂéwp@- Pore Size

D UL ; . . . o
o FRAR A AR A AT 10BN

tempéﬁmra (MaB T dersontvanitngdd ofthatact ifexg. Adwreaa]ystsdivek ysly be

o L ot separat ng e (oLl e

decrdaB&, %WRBqﬁln@r@%‘éE.i 1884 2 ﬁe?resg?tﬁtlibr{:@ftwlm v&aR time
m xeé Sl

with an equal volu con carbide. The
(“”) donichgpréveeactnt bhthe toide Heedrie slct @mtactisg Lomamdesweibed p this exhmple.
he, reactor. The react

ctor to.the bot f rwa
Plot § 4 eBiseH S HedseREm T AP 6 TR ORGP ITRATG: HANtio of run
time Rbrl dof QB EES BhE fURSyIRPEE ki RREdIR arldRtBRL L8RS, OE a
reactor to serve as a bottom support. A bottom ]
majocigy off the rurstine ctbe WeaBDiof érerrontagtieg ¢B1s _on@)chmd approximately
20 °(?.01§rlotrr|1 e Te a89e1§/ 8ﬂ%bf%fwk'% , 4 vlva{s%%gsiﬁl%rt(? IeschmeEtg 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.

69



10

15

20

25

30
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forma bottom contacting zone. The bottom catal yst had

a pore size distribution with a nedi an pore di aneter
wWo@R00EAF3924 W th 66. 7% of the total nunber poreBCT/HS100€042241

pore size distribution having a pore di aneter within
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el SR o LR b GRS Sl 5 Rme

-of sMcoh¥&bpeen gas to the crude feed provided to the

react or was 160NnV (1000 SCFB), LHSV was 1 h 1,
“pr é@mm@de\/faed fow tovihe reacyaravas frgn yhe tppef fhﬁde%‘?ﬁfﬁél?q hjtom of

Al H&d Sﬂﬁcon

carbi@éivas cbsﬁtg)né@ atthe bottemtdfiete nemwleta?beﬂ/eaﬂ d bmatomtsappmd Arbottom
the foll ow ng sequence 270 0C. OF) fg 13 %d
catal yri/silipgmcaptide suEETISOrcEHn’) 3198 PR i 3 anyin 0B {eop spfGIde to
wkid with
B, 18 4D 5050 i i
meditmpore dizmetéred 12RA, vathodT% arf thevtatl sepheratoses inghe pore size

st RRaTGR Y O GRSt A et e PRBP P R G Ths botiom
catﬂ#’srt i RALIRE OCASARY of RS/ HIEMER alt 04 %Iranli‘s%f niEeN p&f &A@

e product;, 0.0023 grans of sul 0. 0034 grans of
catadysygeith the balﬁmcegbfangsmpovcso and 0.378 grans of

' e%%}g@é’ﬂy% ﬁh}ﬁ%\%?l%argld]e ﬁnel%{ | e&g%fmﬁ Qv%s égﬁggrre%ro%qg‘p: bf the

botﬁ)@rﬂwﬁa{cﬁlﬁé 86nd 3 Fbrt EHltap bortaetingeohé. Uﬁl@e fop thaWst had ahpore size
catal ysts having pore size di Sgnl butions with a di an

dlstplbuteijWahetI@dlanrpCéie digmgter 0€ 1 Ok an wWith 66600 af Eaea%ltak@an%?r of
por?\ﬁ l,ﬂgﬁ?:ﬁ&g %ﬁg tél},iiﬁrhbal}tlﬁg%QVI%g éﬁ%geg(? glil(llélé\lhk’l@_lol{] ?ﬂﬂ%?‘#he median pore

diafm@let TNStop @atahigt RRided 0i08 gravhs dsfhﬁclcell ek fl 2 @dhmandfi thel ybdenum
resi due content and VGO
per gram of catalyst, with the balance being alumina. Silicon carbide was positioned on

=

top of the first contacting zone to fill dead space and to serve as a preheat zone. The
catalyst bed was loaded into a Lindberg furnace that included four heating zones

corresponding to the preheat zone, the two contacting zones, and the bottom support.
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content of the crude product were 99% and 100% of the

respective properties of the crude feed. Exanple 7.
w@omvsaci2of a Crude Feed Wth Two Catal ysts. TPET/US2004/042241

react or apparatus (except for nunber and content of

contast) 08 GeReShie BRALYR S e‘?sath,%@a'qugﬁ eble 2, FIG. 9, was
fed mulalwbma kéabwrnwhma@@eew&veuhﬁroﬁgmeqﬁel%%ﬂe 9

in Exanple 6. A crude feed (BC-10 crude) having
confaebp@Earice BotkppeItictiag Zone, Pad bettam sEpi@rt afithe mstoke arhe orude
feed s LRachla M8 A BAFH corslis BT HE BLdsBRE drpfiibfiod BAOUE
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288 d@r(ISSI@ °Hﬂ)rf810§ﬁ@hd?ﬁs tﬁéﬁ% 1%“@%09 5@%?56@@(9332; aﬁd%ﬁeﬁﬁ%% (650

calcium’ 6 w ppm sodi um i nc,
°F)fm@%ﬁh@ﬁm;ﬁ@taa@alumtlmhefd:k’iﬁdlmm$ oduct had, per gr am of

o B8 B RO S 8 S ST St .
The fcﬁﬁie%@duof\ﬁﬁjd il SR2dgePI N %!ft)'4@5an9fantab@ra§€ nee gl@(fﬁ? WE12.5 during
are listed in Table 3 in . Thi s"exanpl e

procgesipm sThagrade preductdodnee gramg Of)ﬂuﬂﬁpmdrlﬁtd@ 0p 2k grawistof sulfur,

0 0()%& %Q%géég%#)gg&& ?)tSAg‘Ily 5roduc E} éj) glo 3& é egﬁérjrlla%?fcrlfi b#{]\e‘ag Kﬁd&bonal

promrmmiﬂc}mcbrﬁ@é\proaummmdi inOr AB1.Eal igiFe@ 9.sodi um zi nc,
?,r pot assi um content while sulfur content,

fengramplgdenaansaies thehearactiss thewuds frad %ﬂldh@ eatalyigts daving
pore7s§z€9 dl%l%m@}ﬁqmﬁpég{ﬁ’e&agtp?% Jl%m afr{ & 1%111,8& 8%%%1{6 S(?: 196 prgduced '

crude feed
a crifetrivodiomt thaChadhd ;eslhceﬁy’EAHnE reglndedANi/ VaTd @unsentant acrédmtgd oxygen
itio Each reac a (except for the
conti TR e PRST (RoffCHE [Sergh BESHINE Goripbl B 3159
content dfitRk AAdEBlARE w99t Alialoody &C{H@ tesp&RIE ?léd t@ﬁues of the crude

nmet hod, and each crude product anal ysis we e sane
feedas descri bed in Exanple 5. Al'l catalysts were m xed

Exai%pltlp7 S Hohgacg og% E:%gl gge Ig ”gr g% o !gftu rre#%rzagtxl &H Ol&;gged%?c}r*t&%wg@s

(exceprdor Aliaber ahb €ostertcs chaaetifd Nes)NEAMNIRs, ARE ] PREIURY separation
was . fromthe top of the reactor to the bottomo ﬁ

methady eruge progurt anglysisagush cataly sulfidingtmethediwate the satoast dmmbed
h reactor to serve as a bottom support. Each
mE%ma@tggr had a bottom contacting zone and a top

cort aadé fegd zB@ao offided hatihg tieairapettiéd Sinkrh&0RE if Fable GEFIG. 10,
?1 pl aced_in the contacting zones of each
was eégt@tt top

|ﬂ?ecfs#é0rc arhsi e fged Bewed theoush theiprebpat zone, top

contacting zone, bottom contacting zone, and bottom support of the reactor. The
contacting conditions were as follows: ratio of hydrogen gas to the crude feed provided to
the reactor was 80 Nm?*/m? (500 SCFB), LHSV was 2 h™}, and pressure was 6.9 MPa
(1014.7 psi). The two contacting zones were heated incrementally to 343 °C (650 °F). A

total run time was 1007 hours.
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of the top contacting zone to fill dead space and to
serve as a preheat zone in each reactor. Each reactor

worwsloeaded i nto a Lindberg furnace that i ncl uPErUSI04/042241
heati ng zones corresponding to the preheat zone, the

(g ol g5t e 0 e B RO Aty ot 16
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grariPb RS 8RdI M Editiahal pEdpeitles ©0 memdn Iﬁiﬁdlmt Xtelisted ih2rabheR) in FIG.
with the catal yst having a pore size distribution with

10. a nmedi an pore ‘di aneter of 180 A was positioned in the

t opcont
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t l 00 00
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gr arrvs8 of bd )

0 L e falvst ms
Vaﬁ%@&ﬂtacﬁ@bﬂmﬁﬁy nE&%trew&t p?hﬂah%‘{@xdé@fﬁlr de ﬂ'ﬁniﬁebl Bfd
was positioned in the top contacting zone.
conféh‘eoﬁng)hgabtjag]mneshtemh)@talmgulﬁﬁ@ggaﬁhoch@aq:}htot dradypt separation
ta t in I n EX
met ] R EAherr APy st S e e A ety R ing el 5 A1

cataﬁ%&ewé}é nﬁ&@dfﬁ/htﬁ sBicA SarBidees a WolutneSiatib ©6D paas kilicken mbide tol:
positioned in the both contacting zones (60 c

partErtahyst unless othervissdadiedted dT bty d Alomy @R@]gh eacﬁ reaclztor was . .
“frond ﬁ{eﬂl ¥ oF {h 'rleéccfc%}ntg tl-ge‘E\{oWoﬂleof'ﬂié( fAERr §§108H@&%ﬁ@§vas positioned at
p03| e

one tom confacting zone
the bidteah of et reavtgrhc esruehni béttdm satpmirty Stach medctod ded a pettom

ram of catalyst, 0.09 grans_ of no
con ta%zcme %ﬂ@l@éﬁ congARing 250 gR ARG %ﬁ(&@%ﬁ%ﬂnﬁ garbigpicures
werb g?ac ?ﬁ}%tﬁ% ZhNB MBI HRAPBE tsﬂwon@cﬂ'éicﬁé@%%@ihoned on top

I con carbide mxture (12 cnB) was
of tlmmptcomaetuhg wrele ﬁtlcdpactmcaamd togservsris . preteahasing e eaplyreactor.

t al s the sane.as t ctln zone of
Bacfpiaislh vas loadet] dao B e hipcs Tt SR SR P feptlngd 251s

cor¥epo fehd£ 788, tHeh®D Beatesh 2dh §lré1nﬂ‘ﬂ&fbo@&)rrﬁs rt.

ten‘[glg?])agtt%%f 93 oc"éizoo OF) pact Adheg AndRTbotonPeuppor

t hdndixatpld ea uholciar mllséaslewm/mqkabq:qﬁ@ystﬁdlcsn s@bidejnaixture
s TR 50 TR o o 258 R 08 o o
catdl @M. fAPyvashs o hdlHaeilig, PO04£hgains of nickel, and 0.021 grams of
phosphorus, with the balance being alumina support.

A molybdenum catalyst/silicon carbide mixture (12 cm’ ) with the catalyst having a
pore size distribution with a median pore diameter of 180 A was positioned in the top
contacting zone. The molybdenum catalyst had a total content of 0.04 grams of
molybdenum per gram of catalyst, with the bélance being support that included at least

0.50 grams of gamma alumina per gram of support.
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zone, top contacting zone, bottom contacting zone, and

bott om support of the reactor. The crude feed was
waeomsacived with each of the catalysts in the pPEFERE4/042241

of hydr ogen gas. Contacting conditions for each

o O 100, gy mixure
(48 amd) w:lisqadsmoabd m@sbgﬁlecoofaCQMZpr@ysiféw igedompiyhdenum/cobalt

catefysprlogel D sErot B factn O BBl pESopaly fia fp8] erams of
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perl I dareat |/ 11, ap apgalened BolybaR Risk ﬁlmtalﬁif ﬂ*&@%%ca?ﬁde mixture
(48 g&ﬁ%gs PsitidiRd & #E®ofERGonfReii®) e, YEOUGONEEET |

resi due content, and oxygen content. Average val ues
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00 REBESH EaLp8L ol B BatRh, bbb fmin

mm?&gde product ("P"') versus run tinme ("t") for each of
he catal yst systens_ of Exanples 8-11. The crude feed
hadA an en@naﬁtaéxst/s@m caxbxge npxigres(124m°) vas positioned i ghe top

t
conifad B BtV FEAR Pt 1S SIS IR Wi oo soneor
Ex *ﬁm@B¥St systens of annp#eth 11 respecg|v$ly For |
2300 hours, val ue o e crude uct .repal ne
27 Gl Biggt the Mate 5looHT AP oF DYDY il ESedy fre Boredr, an
ove rét Irz?tux:lejof t})h’@ Boyat l'f%¥ Y‘@%4 BRG]0 %orﬁl @ erR$edbr

t1nme. t he en e run (2300 hours) for
Exdﬁx;ﬂeqﬂ -1 hdying tin: Ropatiessunmsarized in Fab:lmflt Ri&3. Py dheerwe feed was

e R e SBSNAL b AR D ot

zon%ttef) lcEntdstigVnE A RAL édﬂgacﬁﬁé’ QO&X BRPb&tont B f%ft@@hd‘ 18&or. The

not phase separate). shown in FIG
cru@b fcacﬂ wes ofntadied Mthd:ec}p@ﬁib@ oatalysiaii tlp@dnrersen@t qf\befﬂspgen gas.
const ant ..dur i ant ROLLI Ons
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upt ake by crude feed H2") versus runtlrreifz"t" for
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ol b Bt 15, RSB R R s

in afiadotayitig Soteh ewEe B3 EX@IPPESoB500lhouresPesitdcviaty Afdes00 hours,
hydr ogen uptake by a crude feed qQver a run tinme period,
the ¢fmpez@ores iy pls CoRiacting zangsaiye cortelisdms fol havmmmperawre in the

contacting zones were raised to 354 °C (670 °F), held at 354 °C for 200 hours; raised to
366 °C (690 °F), held at 366 °C for 200 hours; raised to 371 °C (700 °F), held at 371 °C for
1000 hours; raised to 385 °C (725 °C), held at 385 °C for 200 hours; then raised to a final

&
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(43.8-300 SCFB). As shown in FIG 13, the net hydrogen

upt ake of the crude feed was rel atively constant
walewosneeoeach trial. FIG 14 is a graphical PCT/US2004/042241

representati on of residue content, expressed in weight

perce cl d odu sus.run tinme .
tempergtye HE RIS %&%@f@%@%@ﬂ fa i ahtacting
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of FE® alfis @rfphical répecsseniationy ef et hiraolerc tiptalee By cmhdé: feeh v 8 5%
an oxygen, ,%ont ent of at nost g;/o of the crude fe
VersEREp HRGIAE) pRToQUE SatMNE SAFCRR Ry OR PESAREAE hiyArogep 5?»§g é’lots 148,

150 Aéglni‘r?g g&éﬁenprrlé%%@%ﬁ@aﬁ@%&%@%@a@ﬁ&ﬂ% etH!(:) )Q(I%ig rgeed with
eaclcafithecrtalgst systems ofileapplesi8dtl, reepmmiinalg. Net hydrogdnyuptake by a
contacting tine.

stant after 200 f
oradg P fep i She Bemed SLE DO ontRs it cotterenEs T N

(43.81300 lS@‘;FB§I eny @E(S\K/ﬁ‘h?lsld h@t the %Eﬁ?}ld%’geﬁﬁ@%&é of eV IedE feed was
conpounds are reduced during the contacting. Since TAN

relatlemrman‘r@dmge@Chmaﬂhese exanpl es, it may be i nferred

oG s Sl FohtsfieRln bORuGRE B Sofele Y iy

perc%ﬁ'tﬁgé" on cﬁlélé Pﬂ%ﬁﬁhﬂ @chﬁgrﬁisﬁhﬂ BRI (SR eQAYERRe catalyst systems of
npounds. In Examfa e 11, at reaction conditions of:

Exa@ph::s 8¢ I¢ neadryf the Tfow driadsitke endepodnrdad agesidue gosient of 88-

ch f
o0 SRt Sy LR 9y CEIELI T g OB R
contéﬂt dT ik Smddpvaactobidifg byedoabictind thelteuderfostewlith itk cafdlysa
enperature of 399 0C (750 OF), at _the sane pressure
systgﬁ@joj?]a)gqngpl@ﬁél hidewmgetivaly As shown in FIG. 14, the residue content of the
crude product remained relatively constant during significant portions of each trial.

FIG. 15 is a graphical representation of change in API gravity of the crude product
(“A APT”) versus run time (“t”) for each of the catalyst systems of Examples 8-11. Plots
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crude feed, the reduction of crude feed MCR content
was 25.4 w% based on the weight of the crude feed.

WO n00Ex6edyd € 9, at reaction conditions of: 371 PCI/FD04/042241
OF), a pressure of 6.9 MPa (1014.7 pS|) and a ratio

005 DA 19,106 490 NP AR ST e

crud@ﬂéi:ﬂdmﬂﬂth& latalyei yhtemafof Fixemeley @€l If, esdectidtlya In each of the four
nper aé ure of 399 0C (750 OF), at the sapme pressur
malsaﬁ%PhrCé? eopreﬁuqﬁ BYBROYY 1B AdaRECrER S8OnE- T 6y o gravity

of egh YR Rt Wﬁ* R ST S PR Bl TR ERa T A"

correfspmdisl‘w:ml Ad eavity o€ thensudepredudihat a tange fromal Ic7-3285. API

eraviCg Dol VA TR Ek crbisal Berek i 1 he

Ungl Cligned ofphitaNRpRsé@istich Jﬁx@rg&l &t Yadorebhasia eight

exanpl es dem)nstraPe that contact of a crude feed w't
percentagsl, af the srudeprefucT B veRsus frutigle (1) for each efithereatalyst

systih SHERRIG EhE BB b ForaR Hosimalbrisn capigntof the orade

prod&étbidinddybypdshtastibdtheradd feed Wltﬁ'ﬂ?é tatd19dt shyteth® BEPxamples 8-11,
upt ake. Sel ected crude product properties were at nost

reSpep(my@ldf Heple C@dﬁﬁrthl@tﬁ@ftamé%ﬁy@ern ¢dndens plielanosd 670 ofiihe erude feed.
rac LRSS REE bR Sy SLAHG: ORI AYEAR S B

of ch@@pﬂoﬁuaaluhMg ea tBhOWS showhahlREG4]6,eRebxy@bn thttestrafdige crude
duct s vvas produced with a net hydr og[en upt ake b

PIOdP‘I‘Fée’é’P%% 1§ %téf&b/ ¢omstant gfpx ¢ Qh@owﬁwf contactmetinye. E%&WYaﬁvely

t
con EOSHES El BYCUAORTON B By A e Wi
compduridh eretredwrled Ninfing ﬂlawba’lattnmg Slhee "EANd\easf aedredududlie these

el L B AR B LA L s G
oxyBfR c8RYo R dstaReretifSiddUR G RN 804r tRE néBarbbuaR ct)ﬁt%g_hjl_rég-r B‘I%amc

average V& content of each crude product was 7%
0Xygsh CompOVED content of the crude feed. The average API

O Bt 108 R o RN 1A% R0 Bt pe 6D e

(101¢ r/qﬁg mmltaclb o%ﬁdragem&tru&é&’e@ﬁf IdDeI\ImP/%{?quOG(yS@FB) g
crude feed C:El es 12-14: Contact of a Crude Feed

reduww)fca@% f9@4 M wrﬁ@mawdﬁ © 2.appdser the meﬂgm offherprde
feed, NHy% a%}n & t°@r(79<? atl‘t‘ﬁé‘ ?1% §§) F}ﬂ) rogen to
ns u 1 on rrp es - , eacC rea Og

crudamdr me wsducaxe eﬁxrxudl@feedl Mﬁ)R fcomtanl wartSehtvt%f based ba die we ght
zones), each catalyst sulfiding nethod, each total
OfthEFB’diGcf?edseparatl on method and each crude pr oduct

ang ??Arﬁ'pl&‘@r& rEdfoR @8‘1‘311 AFSE1 {}F@O’()”Fﬁéﬂﬂi‘gsﬁre%f 6 Mpa

cat a st's were m xed Wlt an equ vol u l'icon
(lOléé’rp:m)dmld dhatio of hpdogesi ofrudwfeedaofemﬂNmé/a&(woo/@@FB) dm

recug ) G BT B 4T ot RSB DA BT B spude
feed! ARGkQhpdrARESBIRE @50 0k), Hths YRROplessuF@etl 1268 6F RAYdrogen to
crude feed, the reduction of crude feed MCR content was 19 wit%, based on the weight of
the crude feed.

This increased reduction in crude feed MCR content demonstrates that the
uncalcined Columns 6 and 10 metals catalyst facilitates MCR content reduction at higher

temperatures than the uncalcined Columns 6 and 9 metals catalyst.
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cont ai ned one contacting zone. After the

catal yst/silicone carbide m xtures were placed in the
w@omsaceng zone of each reactor, silicone carbPCTES2w8$042241

positioned on top of the top contacting zone to fill

92@%?% ?}?ﬁ@}gﬂ@erﬁ&sﬁ%\fﬁm B tgctgffg%e é@@ﬁdﬂlg gﬁﬁbely high

react or was nto a
TANf(TrMNac#0.8 haith ione brisiert dakiiges predudes ghezmdaSproduct whﬂe

mamgagyagg fc’hg?pggc%qé ‘i{o %lgﬁq reheat ezsonghtg:ag éwg?]é—g]&tl n%mall net
hydr G %fk@d Suiel{ad @ARIE p%dﬁk’(yl@t ?éﬁl@é WefeSat infhst N/ RE

rogen gas. A cat I'1con carbide m xture
propdréi€s efitBs cmes qu:dsWhﬂ@ sadettahpropgrties of the ceide ipratuctweilsivdiéhin 20-

formthe cont For Exanple 12, the
O%Eg{hgs%x{apmrt}% g‘éﬁw“&ﬁ‘i‘?ﬁ%?@at al yst as prepared in

Exq@R{Rally, &5Qhotwt 8Phe 4 3ach Bﬁt}ﬁ%‘i’lﬁier?bdd&@sSwﬁmoduced with a
mol'ybdenum cat al yst as prepared in

net hFsraggn eptalee byt the cuakeafeqxbtof Wamoﬂhlé lel’zxybgg &@EBh a&iomroducts

cat al r.e e conta
had {H3EEE G400 o BB A%, InEERR G ST isy cgntent of
at mcdt 6 pdbraeentd Nit\heordnd detheapsicfeay, vt rhaintaliéngd £RGkRI for
was 160NnV (1000 SCFB)5LHSVY was 1 h 1, and pressure

the cipds fezdofigbave 3.0The Fvesage)residypecongit aﬁfzqchg:%rm@duﬁéwes 88-90%
or bR AE b ASKATIRL By k. A2y 05T BTl B Bl o
was Ilﬁt—]a]ﬁ% UfltHeIVfEOO:f)n@ﬁOoﬂtml ciside febdt é[lhe pradge ABI goavitgdf each

t econtactln wer e arate des bed
cru qm%rv&sé b1k ofi@a%@gnga}w?a% q%@fia UHie b ?lﬁgosﬂy of
each \éﬁﬁe% Q@Qt h¥ 49‘%‘:(;? tH@%@é&éﬁ& of ﬂ%tc?ﬁﬁe ﬂeEld Exanpl e :

12 et h rogen uptake was -10°7 NnB/nB (-65 SCFB),

‘Examnidsﬂbd% CuidagrdduCtudedtted wm @ﬁaﬁsﬁﬁiawu_ng E)I’amSE

Hvdi'dkeﬁ (!'(I%@ﬂﬁxpftiﬁ)ﬁmhg Eﬁarﬁplés 11-'14 Eéﬁ@H'@éa%tol ‘éppaﬁalthk (@cept for number
contactrng of the crude feed with the

and qmtepb@%qﬂmtﬁcuag aehagmeacht catalust sulfidinghpethedenchuiotal piodugs
separtaﬁoﬁméﬁg %H gg%l%érog{;f%& ggl glg g%cett Ng%/rﬁg ér%‘%cﬁﬁedég':&ample

5. Allza@eystsrodre 9[11iZechﬁh aEéqaml Wbﬁnﬁ:ﬁdf skljodh @gdideu (Thekeude feed flow
val ues during contact] it was_estinmated that

to eagly EpAEIGE F ARSI BA iaraidhe %?@ctph@ thapattep of thezrprigtnilieon carbide
was @angﬁe&i Y 4 %0 Qxﬁto"i*% N2 s thRErE quo{t&ﬁ%uw t]ga%h reactor

'um cata nerati on o rogen
contaimdat cmetdongicaﬂlg mm |Acfees tﬁw:adwgﬂefmltcondaearbnde chixtarastveere placed in
rocess relatiye to an_.anmount .of hydrogen. used
the cRRATENT0BRAT HTEBeSLISaPeI SR B PSER 88 0D of the top
contz%?/ig% savanipged sgzﬁdéqﬁa 10 36e 55%9&'65@&@8&3 fnQhch RAstor. Each

ogen during contacting tends to decrease the costs
reactof wpy loedgkbintiga hmdbergefmnéchjﬂmﬁ inplatéd/threedrentieg zafes coresponding

feed wi und di
to g i, U SRBuAeHe AURS S TR DR UPPLR - phscer e was
comatcth@wm@acﬁwt@ caften?stﬁnttﬂépﬂ%a@u %hm@gaggﬁ fromthe

i ndi vi dual nol ybdenum cataly 15-18.
CohtcatatystsiligorCrarbide Faxigra @ h:rra) Wama@ﬂlmewnémgﬁtha fidiicon

carbide to form the contacting zone. For Example 12, the catalyst was the vanadium

catalyst as prepared in Example 2. For Example 13, the catalyst was the molybdenum
catalyst as prepared in Example 3. For Example 14, the catalyst was the

molybdenum/vanadium catalyst as prepared in Example 4.
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Addi ti onal Catal yst. Each reactor apparatus (except
for nunber and content of contacting zones), each

wa@e a10al0y3e4 sul fi di ng nmet hod, each total productPCT/US2004/042241
separation nmethod, and each crude product anaIyS|s

th d bed le 5 |
weiTbe m&@%‘dﬁe@ﬁé@pﬁ? e eaplsr 48 TS gofoliferst SRb S ddeen
to thte)t%ﬁ}ed?vm S | &Gled & tlﬂle g&ictoR whs 80 Nn‘zg%%ip)()@o S@HBYSEHSV was 1 b7,

icated. The crude feed flow to éach
and pesnitowas’s MPohUIA nsop The comtectmaz@m? wets hepled bereraentally

f_th t . o
0355 BB Sl el bE A S B PR L AP B Bl B o o
run tERE Br §&pKRdRE. had a bottom contacting zone and a top

contacting zone. After the catalyst/silico i car bi_de
ni Total produets exmch@e@ontﬁctmezoa@w@cwrﬁ §enbaed apdesgrbgd in

si.] i cone carhi.de [
mab S e hER DR ok AR bR bl
systé}nplﬁﬂﬁﬁﬁplé QDEndt fhg@i@'gbn tystaled Whs 1Eevc1ﬁnf/a£o(t(cﬁr S@ER), and the crude
 oaded i nto aLind erg fur nace that i ncl uded f our

prodwehadregl AVES. Horlndigain 1y nelduREepHRRES Va3 dha rangq from 2.2-
W9, G I

20§ RIS S5 T CPRDSH e, MO AT TURORt Ll 5
In Est@lﬁprel 1aeduring dnargihe ofthardidedes with thetthel yhdidhiutr/vanatlium

catal yst. In Exanple 15, an _.additional
catalsat, APISIFeon R YR AERE L0ET ) QB E )0 fohim /(036
scﬂ%%g) 4 8088, Adthechad féfeﬂh&%a ACtANGh & e N 0. 2t(h§

it1ona cat al yst being the nol ybdenum cat al yst
pr épamebk it hiytegae tiptakie mig@rdubl@g confagtinga veasstimpied that

IR E LB YELL L PR AR B (S S A58 o

: crucﬂeﬁfge@ﬁidatﬁg Vhd-@nah caalyad. }@én/eﬁa'tlbh oPRydrapdi dering cohtacting éiﬁbws

was positioned i'n the bottom contacting zone,
1essmyﬂmgem> lm@aed mﬂm pr@@zsmeteéwe frefheme R ohby g ted in
con B0 bl PRI} DO HSRRLLA A, BTl fromen
for Iéﬁﬁﬁydt\@genmﬁmg IcOﬁ]t@dmgtteﬁdseto de@resse nhaadstsngf pmcreesmg a crude

e L L G R e
proaﬂclteti] aghide ﬁ)?gdtfc't la £ aﬁl@f Sas RV Ghd¥8e TAN of the crude product

vanadi um cat al yst as prepared in Exanpl e 4.
prod'ﬁted\f@ﬁﬁtﬂtewmﬂmdudlmsltybdnnlunmtalmr bi de mixture (30 cm)

was p03|t|oned in
ll_l' plesod5-48 ) ;‘ ;

AdHtignat @at'a?@' SE&C%QeQd’[&) ap Pﬁl’aﬁls Qé’;&jef)ﬂ 1@9 ﬁdmbét @a(ébntent of contacting
. Santos Basin, Brazil) for
zonEx)aeaeh estallyst swﬁcﬂwg maghctdh eachriotpbprofled ngmﬁm meifod.gnd each

end g St HESHE T GoHR D PR B oA BB R ere v

WltH Qi &€ tdrbide 208 QoluBRi a8 LED PAraCilidtah (‘éﬂﬁ@e toahpbrbcdtilymunless
upport of the reactor. The crude feed was tgont act e
otheniviiés ledicticd T eruda ferdyflomstoj qach Facior Bee How 1BF tcr};yftfrtb% getor to

R
seri®d &\ she@nt su é)bbﬂ EBaéictcattiorasl aldiinBcaBactih@ @6n&SatdB) topeontacting

the first 8
zone. After the catalyst/silicone carbide mixtures were placed in the contacting zones of

each reactor, silicone carbide was positioned on top of the top contacting zone to fill dead

space and to serve as a preheat zone in each reactor. Each reactor was loaded into a
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hours and 80 NnB/n8 (500 SCFB) for the remaining tine
period, LHSV was 1 h 1, and pressure was 6.9 Mra
W@ 1@3463024si ). The contacting zones were heat eRICT/US2004/042241
increnentally to 343 0C (650 OF) over a period of tine
. and mai nt ned 43 .0C.for a total ru 0 400
LindRgxg s 98 Lvﬁﬁcbf e ore s o i e Pt 4%, the

two ESﬂ{Qc‘?in%%Sﬂes%ﬁJ‘th@bS—‘%rH@H rfretal catal yst having a
pore sfze distribution wth a nedlanﬁgore di anet er of
350n dechexaoplpi thavamadivi chtabyst weadprepapdps deserbsdin Example 2

havi n si.ze tribution with a nedi an pore
and yyed g’btlla" E&&go?a{; épisﬁom 250-300 A, in the presence of

a hygdraeee 15%{&21@1*[1@@13@&@9&/3@1@% eadideraugt (w tx’ﬁ3) was

properties that are changed relatjve to the s

posifipugden thedwtiom eantasting @ewr, Wik the adgilignad pajaly| Ptr%&%%ﬂhé el |
{ h t

O e

cataR@ehilié B abibyde rﬁlbdtmreglf’pmﬁ%)e;@e@pngmonm mttha/‘@lpy:ontmh)hg Zone.

ydr ogen uptake the crude. feed was observ
Spde PRigalel] 9; A catﬂyaféﬂ}w@n@arbpfe@wafe (S emduare

pomplogegi 18;1h6h%) (%%LC?EE Qt)né%gzﬁ{fx e %/% eﬁoﬁaﬁ' Bata1yst Egll’l% e

cru crude produc
molpdedieedtalyst ﬁ)é@ﬁqeﬂ éy tHSmithoé deseribedl 1mE}tm121t 3 NT/hV/VE@dium
content of .at nost % san oXx ent of
catalSgUgT G Qe BURESE @h CH) WeSkossimed 81 e S piEing 2808y
pr qg %&Lﬂnﬁl% 19f ad &ﬁilﬁ&ﬂéﬂj @atﬁ%@t%ﬂm%ﬂ@ 'rﬁlkt‘i’lf@q?b)bm% Ras és!itii@ied in

products” produced I n Exanples 15-17 each had an
the ot tontafing @One] 08 thé adh@onablcatglyatvbemg e mqiéb‘i@nu@évanadlwn

feed. In c ast C £
cash S PP BB £ ThE LAl PG PSR RS G0 o
wasRloSitBRdd WithdtopREHE zotlescosi ty and decr eased AP

gravity relative fo the viscosity and APIé{O%&aw é&/)geads (30

t hén ExaatplefldeByrerr @wm&qrh%@%@@aom New
cm ?ﬁlg{eep%g dnéAlen ;l?x&{téf tir oH@y be possible to infer

ng and/ or poly frerl zation of the crude feed _
WaCrudé {Jadtos Basinx Brazile for]l}kanfﬁdmtlée]tf; loefvire the pd@eﬁ@& duatarized

i o oo SRR B F R AT o
prel%:agf St foﬁ %R&Ectﬁdgzo‘ﬁé UlRtohPEHARacBEE zbike E&gbd)tﬂ')n:f &%Iﬁrﬁ)f'ﬂﬁb

e contacting conditi oRS Were as "ows:
readtéit |1me@fude3fd¢cb@wc<gmwda~lth eachraf tle cfa@éﬂstt’pmdhe ﬁ@deltcé of

hydéohggn rﬂgﬂgc gr{jq_cﬁ%g cég }I\llggs{a g € cé'%gg P: \p/%r 8? f(ﬁﬁos\’?\lfjsr Gallsior hydrogen
gas ?@ﬂﬁ%ﬁdquedzﬁﬁﬁﬁeﬂ"ﬁﬁthg fdacBfe wat Q80 Qm)*/hd (1000 SAT®B)&br the ffirst 86

3 le 19, the LHSV during contacti ng was
houmande%)szém /m/ éﬁOQaS@EB) g tlaf remiaining tiweperiod, LHSY pasf by, and

el TS0 038 2ol T GRS
343f QY @@ $a péiodEXRITRE @ndl&amtmedcat 8d® °@rfedimtal wastime of 1400

anal yzed to determ ne TAN, viscosity, density, VGO
hom:s;ntent resi due content, heteroatons content, and

Cort Sl Pl o S B 45 S
catﬂ?:ﬂ h@%n@@ p@rerblﬂe distribution with a medlan pore diameter of 350 A in
combination with an additional catalyst having a pore size distribution with a median pore
diameter in a range from 250-300 A, in the presence of a hydrogen source, produces a
crude product with properties that are changed relative to the same properties of crude

feed, while only changing by small amounts other properties of the crude product relative
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Aver age values for the properties of the crude

products are shown in Table 6, FIG 18. As shown in
waawbo6P24 FI G 18, the crude product for ExanpP@r/tiS200&042241

a reduced TAN and a reduced viscosity relative to the

TAN dth f d. while
to the 6aipe PPPGTHCE R HETHE Torib Ry BB SpiE e Ty small
hydrgg@r%/féﬁt&é’gy &lgenfawge% {8eshseRedei ght ratio of MCR

to C5 asphaltenes content was at | east 1.
Thé&psdifivadly, eshshomrn debledn Flanly, 88 caudsheiodedibss &d) rﬁ\tl\éﬂf at most

O NE I NCR RSN DT 0 -

ExaIWEIeQ Bt 17akilehsf a MERNGONFERbntb& dEat ARBhAI% enekygant@iént of at
he reduced sum of the MCR content and the

mosaﬁﬁ%amde\nwsny of ft?ﬁlyosb@5%r¥ﬁ]@¥1ﬁe@ thp same BIoRETtCE ﬁ%@qg crude feed.
t h h a.f _
ol B BARE B A0 NS S BREhBn  Bavi of

1001108% of&H@AEDgraoftp@faﬁ%m&afeabdl um zinc, and cal ci um

of at nost 60% of the total content of the s

of Tn henteast ghe qradedprodyrd psqruced wrdsy pawcaighytip ﬁ%“fgﬁ%ﬁe&xmple
18) $ oggé"e ﬁg@&llcq ng@lQl{a ggs]e_:g Q%c&'ﬂ AHd RERLEIAAS orhi1B, RIHES to the

strate that contactlng
visc6gifychinkdi APIsgravity dfehe antle fiede Fromdire inbmbased viddBuitst drdodegteased

t he .contacting zone is eat opa
AP e e T i bt Ao SRECRe e
washitdggproducts with simlar properties. The ability to
]]ectlvely change a property of a crude feed at
Exalmrﬂgs 19. hOomtiayt afizaCrudecFeed #ti VariepsdH8V. {Thggontactingisystems and

e S LRSI SEIAL B CRES5 D ERERLBOAEED) Bl e e

are BM& iebitte & 855K, 98. AhS tBhth&ingV@a8RIons e amyn@ivi O.Wrattlb&)f
treatment of di sadvantaged crudes to be ﬁerf oy med

hydymgeu ges iodhe etude feed paavided e the reactopias #off Nes/ngt(dp00 §trm),

e OB LR €7 5 s L gl omiacier

(70 Tn)tfactht Detalsys tiews Iafstanpk Watie Mﬁ’@ dueing cd)rttactmglmsascreased
described in Exanple 6. The crud

ovep# BRI ofdime frowaah! 1o Tl dneimepeR et B I Held Tt fhen the
LH§‘9 %vqts %E’chJse& H)e%]d £RCLAT nRAHain AR PR YUrt% Hoths two

two contacting zones in the presence

of Ih)E:Inan@mﬂSL d1qmw¢hmedwctmaadealpmddgdletenﬁh@ TAAS, viscosity,
rated at d

denﬁlgh.b/a t@étorn 7 mé}?ﬁpﬁgﬁgwagomsoqgg o a{l(ﬁ 80:{’(%15[ of metals in metal

salt§ Qf‘&g&ﬁlb A% B8 IVBE EinRSpekiols 2B the LIHRW Was atlldhLand at 20.7 h.
rature in the top contacting zone was 260 0C (500

Aveﬁ)Ege; vadiuasafon the pfopltits ofthe credeqrrodiests are ghayas i BbloGyr

B4R PR S Bl A (e

ANBtha a%dtfc@!i W RWSsitylsElaversihd TANLand t@ﬁpﬁb@dﬂlyf of tllld’lcrtlﬂl@feed while
bottom cont acting zone was 315 0C (600 OF); a ratio

the de eryétyy of thecarudieprp et Was d 044 dRiaafahg fibieraS@jtﬁ the&Haie feed.
1
g?l-t S%{ (ﬁf‘é@[@& %08 ﬁ%@%ﬂ(ﬁ%gs%)ﬁal?engié:namen-{gﬁmS : nt =i ducg%‘m of the

MdK‘&cﬁltéﬂ’ﬂ @nd Cs asphaltenes content was reduced relative to the sum of the MCR

content and Cs asphaltenes content of the crude feed. From the weight ratio of MCR
content to Cs asphaltenes content and the reduced sum of the MCR content and the Cs
asphaltenes, it may be inferred that asphaltenes rather than components that have a

tendency to form coke are being reduced. The crude product also had total content of
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gas-liquid phase separator. In the gas-liquid phase

separator, the total product was separated into the
weewdocyeoduct and gas. The crude product was PCT/US2004/042241

periodically analyzed to determ ne TAN and c5

potagspinns B Chd ML o8t G ehibervial Gl BEfie
me’ca-i?(lﬁ?fl tfe Zrudg |f&d ]ﬁw shiFer sonktshe of @ ritRrbrédutANa©80-90% @bl sulfur

asphal tenes content of 0.055 grans of C5
cmﬂaﬁmﬁdkﬂéh@%ﬁpér gram of crude feed. The crude product
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797 OF), pressure in a range fromO0.5-10 MPa, and
rati o of hydrogen source to crude feed of 16- 1600Nm / m
wo orosac3es i od of time. After sufficient reactiPOT/USI084/042241
to produce the crude product, the crude product is
separated from the catal yst and/lor, residual crude, fee
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at naspheth o HesT AN dretcrndsd fzed.vA Rvaluhef EP g bigheeyyas maintained
d Further.nodifications and alternative enbodi nents of
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relatib@to thB € ;s fagptbess cohteni sftkaitiude feelown and descri bed
herein are to be taken as exanpl %iﬁtm errb%fi nFnt S.. .
El ehdditienaliygreduetion ofithe srnjens ot migkdy ingpetalpafty pt praguig acids was
enhbhded Sl tc%ﬂtr@iﬁglt g&%{upe?giffé?é BhR: FRRELFnARdRIBOREF AR total
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rting fromthe Spirit and scope of the invention
cachsxateples asbeehsimed by d-vfadlid.owi ng clains.CL A1 MS 1. A
methad of praqducing a crud roduct ¢ ri si.ng. .
cont 3E8 ?A%‘B%fqgmﬁ%fgg’fee%% %Sfﬂ?né%cgmg : b%%%:sart%gﬂ%g liof the bigh
moREME+GBight dchFtunBy ﬁ'&u@!a ,Csiag@ialltéﬁe& dnbifr efetdesalts.of organic -
roduct, wherein the crude product is a liquid m xtijre i
aci(g() s hae atsadancy da favmapol ymers @n@{g@cq@@@mﬁgbmﬁ@g phystcal properties
Vi.SCOSI A C )y he
o A1 5Sht Shle CBEp Pbgly eSHAR ke
confouh@astlometepipetahee adakydt ®ngoupds ®itegemoecdbefomthey plug
metals from Colum 6 of th gFrio ic Tabl e, one

andropbihe GAgHTIa SRRy dpracasing s dickias Gatal5 s Opeshtine, Atgiger
temijgleatuﬁ‘@{ thgfjérg ggﬁm)l?ed. Aer Mt Satdhes 8@ler and

ontrol i ng contacting conditions such that the crude

Exanpli2it Garaet ofiasCogletKeedtand s @atiysoas aiSlwnys: AJgk ofetal

the viscosity of.the crude 37.8 nd th
cetgy b B ael e g e (G g 3507680 of prsalyst per
100°Rhn S bR el Fud febdyansy, wi@rieafbodmerie] e Mikiedath thy ciude feed
as determ ned by 'ASTM Met hod D6822, and viscosity is

andasadied ender tedfolgwing Tvndition® dermprgurepin ayrREHERRSF-4S °C (185-

l.aimed in claim M.t he vi.scosi r
19T S inga hgE fombsif Mie ASLIADGERY ibefl sl HCHAR foed
of 1¥-1460-198%m>28r 5B8odost 3R, 4APefuffidient YeR€06 tiing toprdduee the
crude feed. 3. The nethod as clained in clains

crugg produeteths critde papducyisgpargted frophihe catghist ﬁtrdé%mé%icll'iwg crude feed
usi%%éé%p%%ﬁt%% a%gér}it]ug?/guglfl a Qﬁltép And%r%gf.lth}fug%f. "[tﬂa %rﬂg%@duct 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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4. The nmethod as clained in any of clains 1-3, wherein
the one or nore Colum 6 netals are nol ybdenum and/ or

wo avgssded 5. The nethod as clainmed in any of BPCHUSH04/042241
1-4, wherein the Colum 6 netal catalyst has a pore

' P SErd I: | a _nedia laneter, of at. .
of A3 iR el Qo 8oy AP LEPHBIED v iion. 1eis o
be wrelehtebdathatchafom@e of thedAyendibn chewmendlddscrivdieieedin atd® be taken
Cblurn g ngtgl catal yst has a pare size distribution
as exgmples KA FmAPdimenist Fitmenss andyaategals may heswpstinted dprethosen
: LSk ri s
R et AL W P R B PEr AT bl felures
of thie invhetionahipbe aiflizet ahdepandentlgmil of walldbespharét tovbee diilled in
t he | umm t tal yst co | Ses in addition one
the ke B BE1oP of BT et BT Ok he Tver i hapieh By be made
in tRd\&leMEntiEER B RGP i
e e BRI Al BT eTR 3 e
invergiohas desseibed inrthe éolloovippdlatiss.of one or nore Col ums
7-10 netals, and/or m xtures thereof.8. The nmethod as
claimed in any of clains 1-7, wherein the Colum 6
netal catal yst conprises in addition one or nore
el ements from Col um 15 of the Periodic Table, and/or
one or nore conpounds of one or nore Colum 15
el enents. 9. The nmethod as clainmed in any of clains
Error! Reference source not found.-8, wherein the
contacting conprises contacting in the presence of a
hydr ogen source and/or an inert gas. 10. The nethod as
claimed in any of clainms 1-9, wherein the nethod
further conprises conbining the crude product with a
crude that is the sane as or different fromthe crude
feed to forma blend. 11. A crude product or a bl end
obt ai nabl e by a nethod as clainmed in any of clainms 1-
10. 12. A nmethod of producing transportation fuel,
heating fuel, lubricants, or chem cals, conprising
processing a crude product or a blend as clained in
claim1l. 13. The nethod as clained in claim12,
wherein the processing conprises distilling the crude
product or the blend into one or nore distillate
fractions. 14. The nethod as clained in clains 12 or
13, wherein the processing conprises hydrotreating.
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1. A method of producing a crude product, comprising:

contacting a crude feed with one or more catalysts to produce a total product that
includes the crude product, wherein the crude product is a liquid mixture at 25 °C and
0.101 MPa, the crude feed having a viscosity of at least 10 ¢St at 37.8 °C (100 °F), the
crude feed having an AP gravity of at least 10, and at least one of the catalysts comprising
one or more metals from Column 6 of the Periodic Table, one or more compounds of one
or more metals from Column 6 of the Periodic Table, or mixtures thereof; and

controlling contacting conditions such that the crude product has a viscosity at 37.8
°C of at most 90% of the viscosity of the crude feed at 37.8 °C, and the crude product
having an API gravity of 70-130% of the API gravity of the crude feed, wherein API
gravity is as determined by ASTM Method D6822, and viscosity is as determined by
ASTM Method D445.
2. The method as claimed in claim 1, wherein the viscosity of the crude product is at.
most 80% or at most 70%, or in a range of 10-60%, 20-50%, or 30-40% of the viscosity of -
the crude feed.

3. The method as claimed in claims 1 or 2; wherein the API gravity of the crude
product is 80-120% or 90-110% of the API gravity of the crude feed.
4, The method as claimed in any of claims 1-3, wherein the one or more Column 6

metals are molybdenum and/or tungsten.

5. The method as claimed in any of claims 1-4, wherein the Column 6 metal catalyst
has a pore size distribution with a median pore diameter of at least 90 A, at least 180 A, or
at least 230 A.

6. The method as claimed in any of claims 1-5, wherein the Column 6 metal catalyst
has a pore size distribution such that at least 60% of the total number of pores in the pore
size distribution have a pore diameter within 70 A, 45 A, 35 A, or 25 A of the median pore
diameter.

7. The method as claimed in any of claims 1-6, wherein the Column 6 metal catalyst
comprises in addition one or more metals from Column 5 of the Periodic Table, one or
more compounds of one or more Column 5 metals, one or more metals from Columns 7-10
of the Periodic Table, one or more compounds of one or more Columns 7-10 metals,

and/or mixtures thereof.
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8. The method as claimed in any of claims 1-7, wherein the Column 6 metal catalyst
comprises in addition one or more elements from Column 15 of the Periodic Table, and/or
one or more compounds of one or more Column 15 elements.

9. The method as claimed in any of claims Error! Reference source not found.-8,
wherein the contacting comprises contacting in the presence of a hydrogen source and/or
an inert gas.

10. The method as claimed in any of claims 1-9, wherein the method further comprises

combining the crude product with a crude that is the same as or different from the crude

feed to form a blend.

11. A crude product or a blend obtainable by a method as claimed in any of claims 1-
10.

12. A method of producing transportation fuel, heating fuel, lubricants, or chemicals,

comprising processing a crude product or a blend as claimed in claim 11.
13.  The method as claimed in claim 12, wherein the processing comprises distilling the
crude product or the blend into one or more distillate fractions.

14.  The method as claimed in claims.12 or 13, wherein the processing comprises

- hydrotreating.
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