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treating crude feed, and to conpositions that can be
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30 Disadvantaged ¢rudes 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). Organibally bound heteroatoms may, in some situations,
35  have an adverse effect on catalysts.
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facilities. D sadvantaged crudes also tend to exhibit
instability during processing in conventional
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separation of components 5 during processing and/or
formati on of undesirable by-products (for exanple,

hydrogen sulfide, water, and carbon di oxide).
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decreased catalyst life, process plugging, and/or increased usage of hydrogen during
treatment. Thus, there is a significant economic and technical need for improved systems,

methods, and/or catalysts for conversion of disadvantaged crudes into crude products with



systens, nethods, and/or catal ysts that can change
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material, as determ ned by x-ray diffraction; and
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(b) a support material having a theta al um na content
ofMethod D282 0. 1 grans of theta al umi na per gram of

suppor HedhpositioRt 5 &R15r more
and mhté]}hg?ﬁ &%@%}%ﬂﬁ?ﬁg‘% eﬁ{w&}% c|E')or1:('a glozgcogﬁglt rlgaﬂl on

Wi thétala fimerdCelnmp Grod thedResingic diablof Onatﬂr mezsseonERgngs of gge or more
det erm.ned.h £th
pripFpl oy Cﬁ’é{"ﬂgd)l}ﬂg}ewepggugﬁ ﬁ‘gz"é‘ A aFeembth%%{ ?@3?’56;6% °
15 COPdRioBicriGbR, Gt Bidre Wnﬁﬂbundrﬁof@ne nnmerenmtdb SomdCdlumnt af the

S Fadic t/ eﬁéf nf{%&ﬁ{géj ! e%,h Fnﬁgpléppgﬂ Tpate %?Vrél%.%é:&l%rﬂilﬁl%ﬁﬂ content : .

CO&M Ieﬁét@gl Qxﬁs 6f th&fe B RmifEfed lofant cbmpﬁﬁt wawridl, sfdeteeined by x-ray
Peri odic Ta one or rmﬁe conpoun of .one,_or ngx

mediffrastion; gpd @aprewﬂsw&w & oAty 3ige istrifpiien widh a median pore
M, KhHERSofl BR&9B0 ANeAdetdrinbRUIYAITHE Mdﬂﬁid&&@zal umina |

support/netal mxture at a tenperature of at |east 400
20 c and Therinventjon #lso previtles amsethopkredueing fecatahysh CORPIIHAE

e

D4é3@ﬁort a'dm'pnsnmhatalahmmﬂ, end e ieRge 0 thqmemﬁj:ogmnsmg one or more
produ cat al I n
e SEE % Lo o e STl e o AL A0
M MbtdlsErom\I6luein's dffties Pediodis dlapler ér miatupesi tbereof} hemt teating the theta
alum na, and one or nore of t tals i si on

25 oralpming W%etﬁm?twge%“ﬁé‘% A0t anl et he
0 n% t&8 st PHefeif HIRRAUESha8 b poRRiAR skl ugion WithalrSedian@are diameter of at

6 . of the Periodic Table, or mxtures thereof;

he]@@StﬂB‘éét psriptarmined pp AS TMAMethod PRE%por t / net al  ni xt ur e

at at

Y0 2005 B RN pRYGHET TR RARNr FrodRifh d s olbsify:

t heomkiniag w Seppostsvith que cemeteetalis so form atshpnoriinetal mixture, wherein the

30 g‘;dulRa (%r &4l %ﬁ@ﬁmgi afid ond §%dre 888 MretalSeotiphisingoREE 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



The invention also provides a nmethod of producing a
crude product, conprising: contacting a crude feed

BodRRE 95 more catalysts to produce a total ppegHRAb4/042651
%‘gt |nc udes 5 the crude product, wherein the crﬁ%
product is a liquid mxture at 25 C and 0.101 MPa, the
crude feed having a TAN of at least 0.3, at |east one

of cdtAlpst Olherbin SeScatddyst g adpopyize distrbutiofliveith d Medikpporékifatheter of at

d| an .por dla ter 80 A as
dege?tr?ﬁﬂé@l %W‘{@éd the catal yst

havi ng Tﬁbqnpafu%n alis8 BroVides A inethol OPpo@GdAg §b1ﬁlﬂe f)ﬂa,aﬁa comprising;
alum na and one or nore netals from Co of the

Pepangasting 7 anile feed yethgme nbmerwkﬁb@@ﬁa QrOéflcemtoalm ETOdPCt that includes
5 ORE ARE %knﬁlur:tr rgﬂxl Lfctﬂ% ARfuiPbdurd 33 559C 8d 0.101 MPa,

m xtures Ilng ont acti ng
c oﬂnd ictude msdmmgaﬁa’tN ofa; laastdbﬂa apleasi 9o¢ ofthe catalysihaings pore size

e SR it ARGt il b REA, MBI B e

p r mmd:as)zasm&mh diek cafalyat avingi thgpare size distributiohiedmprising theta alumina

o ape o Hiope Peals o By of e Reiofis bl Gecos Hopt Scpipouads of
10 Pr gt ndle hitiad] frdth ClEn & Hthe Péifddwj%ld Bﬁmﬁiﬁh&é@thereof and

product, wherein the crude tgro uct is m xt u

at cotrolting sgntacting ropgtitions suphy e"rt{a@@vﬂf‘e@fad%b%TéN PARF Iaﬂst 90% of
a th!g ofnd gr(ﬁag ford, GlitGn ﬁ\gsmx s BNdtEIehiAdA AR MAREDEG.

-east grans ygen per gram of crude
feed, ahuk inventionskso prowides a mgthod af atloﬁlsmm hevileprodughromprising:

° L0 LA 0 e P SRR R O g o

15 c optodwdel & toigl fzh@duzcm litaantludgs theoordil¢ prodectfwhergio theeriayroduct is a

o Byl ey 21 o Bl WEn Sl o pRREL TR gy B e

« Of cratefsd ga\ﬁﬂg/ﬁﬁﬁkyg&ﬂéoﬁudm 6ftat 1eastOpeDgn grantslufloxydeatpet fram of crude:
product has

cryd n n content .of at. npst 90%
et R Golke gt Sh1pe BT PRRPOTLEE CisHBBR P npgan pore
: aS diRkRF 6T 1 9Gstn0 A NeMahiharh, RS TM Methed DY And@ntrSing
. is as determ ned by ASTM Met Hod E385. 25 The invention

20 aI g@taﬁle& Perdlitions froteieng TotN preb dlint thegrudedrasiyet hss 8dueY of at most
e lof A AN GO séﬁfdé E&d,aanﬁrt@féﬁu&fg Hf o?élﬁl@(fxyga{&ntammg

ca yststo pro uce a total pro uct t at i ncludés
t heompmudés sk that the cide peidnctthasarcenygen pangratiof atmpse90% of the

nagFiagn Boekiat ofperep gisgy Wisreln Ty i corelnilfe iy R piniiédnoa Do,

catual gxygsn chmtﬂnng as peterminedeon ASTMMethgbE}8Sat | east

0. 001 one o s from Col f . .
25 Che- 30 P Prdtion S35 PRV g b Sefon gt S s Bpdufgopprisine:

NDEdhtaEhRh Sritle Q81 GathlOAB ofmofe chiaBystsRe piodtdet: tﬁ'ﬁbﬂar@duct that includes

cal cul ated as weight, of metal, or mxtures t

anthecBKE mdwnahcrer@ﬁbeaw@w@%hﬁ.athqa}@n%% t?f?a% 23d 0.101 MPa,

i ﬂlﬁ'cﬂxdg?ééﬁllﬁwﬁgﬁﬁl\y@f’ R abt)0. 1, BnPatQORE Gldr e cﬁﬁl}@.ts'hﬁvmg, per
over he crude product has a TAN o

rmsnamgd@r@f@kysi hteleasANO@k grems of oneler m@@dnetal%\ﬂ@rn&o‘laumﬁlof the

2T o AT 0t b 33 o

e PértndicoTabbey, otladated)asawe gt @€ metal) o otixtwes thereo§iang controlling
€O ntﬂ%}ﬂ@g%% 11:%){:153,J glﬁ:ﬁiylaa? 8 li 1|;iltd 5]181.11‘? esg%{;e ve ocety E@&ﬁf&%gg bdhe is over

10 b, and the crude product has a TAN of at most 90% of the TAN of the crude feed,
wherein TAN is as determined by ASTM Method D664.
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produce a total product that includes the crude

product, wherein the crude product is a liquid

R o5 bdlseibse 25 C and 0.101 MPa, the crude feed haygirAssos/042651
TAN of at least 0.1, the 5 crude feed having a sul fur
content of at |east 0.0001 grans of sulfur per gram of
crude feed, and at |east one of the catal ysts

conpr i Sihedneatomdlsonproidesst ratthod efimredisingracrideqirodus comprising:

refCRIAGtng s e s Oy e SRR i the BiesHR off nfEbEen source o

m ﬁig&l{cﬁﬁ t&tﬂlﬁfr&ﬁfci tﬁ@t{lﬁclgm.tﬂﬁdﬁrhder}g?mn mt@e crude product is 2

conditirons suc , urgpn cO ClL, ng, C e ]

7 disnidppawe 8t So1Ca 00T AR gich o teg ey AN PhHtdSRet0 1 the
51 NGhR e Lpﬁmfg QIR eRAAE b0 16kt 0.000] gt rk@ag plEEaRdf crude

cont act?ng, Iquid hourly space velocity in one or

 nolieed, andattleast onepf sherretalysts comprising ope or merp gmeggls fygm Column 6 of the
prdugt | X ? Ifn 6728 th
cr e@é’ﬁﬁa’%@é’ gl%uoqtr%@%&ﬁgh%r 0 ugt% P aﬁlﬁgﬁgﬁgmr ) )
C OPdriadic Table7 G rhix6f6sctheredfpandsaghnfrolling contasting ofnditinms swaldbat, during

feed, wherein TAN Jjs. as determn ‘g

pemtactig e e ped ke o}o Gl e af N lRSh it phase
10 N?iebﬁdté&ﬂtﬁ&ﬂs crdde Egtﬁdlh'mgaeﬁhﬂtaﬁmgaliqmd howrlyi spes vaelovity froghe or more

of producing a crude jproduct, congprising. o

re qo?lga@ﬁ{xgﬁqq%ﬁ@ ogercliﬂﬁh gt}qeé:gﬂifa Produ ing g?f% pfat most 90% of the

Ccat ANYTR driliel B, RiPHe BkBe Podact @n&ﬁﬁﬁbJSulﬁh‘ domganf 70-130% of the
source to producé a _total product t

t i.ncl.ud t
cr s pmsandof (o v G, ieetio ARG o Aierined 1 AS T o Do,
L“osrﬁd;lsh nfedt 15 2888erthindd by MRs MG Toal | i ng

. cting conditions. sdch that the crude, feed, .
15 dur i ng Bentemtion alps preeidesa metbgd Af produpinges @udeyodugt, somgrising:

g O REATERE b e S ke e

pr auiie@i 10 groducs axdeal produhi thap inchwdps the crude prodests wlesréin ghecrude

crude feed.w.th, hydrg i S . . "
Pt A Rt mpgs pea cuent AP E 388Gl nBbing conditons
i NGlcH gies tHeheude Ferdeding dusthct, Whskes hydrbgen at & selectgl raite nhibit
is aliquid m'xturﬁ t éS,C and 0.101 MPA; and

20 ¢ opase FIPRIRHOR BiHhE BT ?’1%8@ MR GOBRE: such that the crude

25 f eedTiSineBbARALE rovidedla e Bho@ 8L Prodicin 4 ¢rudd prodhstt, @gmprising:
upt ake condition and then at a second ydr%g%n

t h t ak
cosrtitactiona crude facfl mith hiygregernyerhepresres LR rt %éfbf% 16 produce
g'nggoﬁélﬁapc%dyétr BANihdMes g&%ﬁﬂfé pRYRECGRBehhakBd CHBg isiquid

rogen uptake 1n'the f_i rst hydrogen uptake
condbittiean2§ 8C e, HEll MBA; enst dontapliing comtaczing eonsitions gycdiat the crude

feed/tota roduct . m xt ur f ' :
e
by hedrogengipt=R6 cQ@iiongtha first &ydrogenhiptake spmtition/hging ifferent from the

nore p rties of the crude feed. The jnvent
PR B B ek oG Rl HEek SR A i uprae
C O g ditfdn 19 contioREY RGEHIIEPValuk @ clude theddidtd] pertidcianixtove from
catalysts at a first tenperature fo

b
coHeAsig el - SBE BARPH TP BTORF LS ORI chaggspy st most
30 P’ 9684GEIafidAb e 1edpddRe ohf gr 1béGRopeRicl Sk cridd ®dett] N t he

crude product is"a liquid mxture at 25 C at 0.101 .,
MPa, t hEheinvetsion glsy\proriBiess o6thod of pretuaingsspgudy pyRdEs omprising:
fecd v ! cafdiydi fihlrk Riflowed b
co éj%‘%%q‘?ﬁﬁggé@ﬁg‘?% ivgﬁ]sc}%é Stﬁ@t?ehcaa%i}téﬁg@g [ Fsg%m}%pnt act io‘rq,g Y
t e oeadihg aea sesomlt teinpastiire30 poducavetotal hrodudt it insbgesithe crude

€O ?)}'o %ct:tl, vrcrﬂergi% eecrn?ciel’iarrgduc%rs]% liquid mixture at 25 °C at 0.101 MPa, the crude

8



the crude product has a TAN of at nost 90%rel ative to
the TAN of the crude feed, wherein TAN is as

@@6%‘%’0@@@4 by ASTM Met hod D664. 5 The inventi on pghrAR2004/042651
provi des a net hod of producing a crude product,

conprising: contacting a crude feed with one or nore
catal ysts to produce a total product that includes
t hdeedrhaviag pT@dliet at leastch-iiand tcmeroéhnmnppmgmndenﬁuch that the first

e ol HtSertle 1 1asPRE- oW b e codolf oflek8e Sl ratur, and

su ltfianrudqu:hmt hasfa TAN of atandst 0% O€lativgrtarie TAN siithe erudp deed,

0 PN Sl B Bl o 2 oS

5Per| Odl Thd BRéRion@RS p@é\dd& h@neﬂi‘d@l@i’@kﬂﬂﬁ&m%ﬁ cﬁi&l@ pﬁdu&ompnsmg
nmetal s from Col unn of the Periodic Ta

i £PRpeg e ded. w1§h%rlcas RO FatalKEs aredies o wgal product that includes
Comgl drh RNRodide *avhmﬁi thE @ﬁxd@ bwa&ct@g QHM& mma&re%t 149¢ SHd ®i01 MPa,

most 90% of the T he” crud he crude
pr daesedetfessd having| ﬂfTﬁN @Bmleast 0. 6fth¢m1dq®©%@ﬁng malg cgnient of at

ORS00, L S A B g s

10i s campﬂamgommamrbmewﬁmm@b]mnm MZMPen'EH& Tablegone @rmnore

covRPpRof T8 of Pt PG dront GOR o G TR e

C a&}airwt@dtcentﬁﬂmig&ataanﬁg)é@muﬁﬁmm that thaorud® pivdddasms a TAN of at

h d d d
|1 et of e AN otahe et an e el produfichg o B camgnt of 0-
haysmg o thEAMNE coftfent ¢Fasd chdleeed mc&wmﬁﬁme&ﬂmxﬁa bfl ASTM

resi due content; of at 20 | east O. grans of residu

15 pe Meghor e, wd sylfur eoatent ig 4 dﬁ?fﬁ}l’éﬂéishy %WMEW%D“?-%
. catal ysife in6 h'a&b &:v?d%? a‘ﬂ{eﬂi@aro? n%ou nggb%?hét%uﬁmsmg

"of the Periodic Tab one or m)r
~or comtadtingwcaids f¢qdomﬂcmc@nrm0& @talysteto Pecrduwa otal atoduact that includes -

ﬁ%ﬁ%ﬂﬁeﬁréﬁﬁ{iﬁ@% egf‘tﬂ?ﬁ@ #)Joggét bir‘%léc&.?{&.ﬁgﬁg 3925.°C and 0,101 MPa,

m)$lie Pidbiedd taking RAKN bE thienstld. Lidke éredaifeed heving ameidue content of at
pr has a.residue content.of 70 130% of. ..t he
20, %ﬂa‘ﬁ%l &8s 8hiesigre by 87ty Bﬁ%“ oise a’é‘ﬁ% IGRR eSS o e ARAPStS

as cOapRviNg dirRGbr ore AR At ComeaA, mﬂﬂﬂ]oﬂﬁﬂfaﬁleﬁone or more
content i,s as determ ned by aTM Met_hod [)5&1
i nFRRPQUIAS off s opFots metals fromuGplarn brof thedistie ﬁ&aaleara@éwr

Pr QUG and Q&Rfdll%ig%nta&% Ralitioss fck ﬂfdﬂﬁe Eﬁa@lp&uﬁa hRSLTAN of at
or nore catal>{‘ststo produce a total roduct

| nmqab% OEth@ AN fdbyyeradrfsed, thetreydsinrodus tshaérawed%rc@@%tof 70-

25 'C S &g%k i gﬁ\}flé %Uﬁt@nt%iﬁ%%{tﬁ x 5l=]qle asdjxglg)er&f 1§ Qs H%@rmmed by
f eé@MMcﬂ@daeﬁmndmmchmcom&ma: as detearsined bSI_ A@ﬂ&/ﬁMeﬁde D5307.

VGO I h -

VO P Bl S U B e b 59 Oy Sl Soporine
of chiseting b lcmde feed atithcone onmory catibyss to prodpeiadtal plodast ¢hat includes
or ,nor e, net

rom Col u 6 of .t Perj odi ¢ Tahl e, _aqr
mi el prq gtf &Efm&hacre rPfBqut m{;) efﬁp '9253°E and 0301 MPa,
30CoRgd c&ud@ﬂ&d&uﬁhﬁh@m b [REUE tﬁH&Qdé%ed‘lﬁ%r% N@b%meﬁt of at
9 WO 2005/ 063934 PCT/ US2004/ 042651 nost 90% of the

TAkag0-k grame pf M Ornse gram ofcrude derd, #dsd Irast one of the catadysts
]? gg%rﬁﬁgs%%f oné Ot AR el floRFC N %Q)'?ﬁfc%n@&c tTQﬁe Cd’nH 8 more

wherein V& content 1s as determ ned
compounds of one or more metals from Column 6 of the Periodic Table, or mixtures

thereof, and controlling contacting conditions sﬁch that the crude product has a TAN of at
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ASTM Met hod D5307. The invention also provides a
met hod of producing a crude product, conprising: 5

gofbg ﬁg a crude feed with one or nore catal ygignisQoodr42651
produce a ot al product that includes the crude

product, wherein the crude product is a liquid mxture
at 25 C and 0.101 MPa, the crude feed having a TAN of

Aty dsPGh 0P TANNEE tBE ctufdfded QR€crafle procuct Basd YG}tﬁcohfént of 70-130%
obtalnable by: conbining a su porté%’th one or_nor

n@fmesvcﬁ@@nmgmoéms: cpidifonth ancPRBATB NG GBI Is 35 ltegpined by
d&ng$ ¢ggf one or nore netals from CoI urm 6 of
the eriodic Table, or 10 m xtures thereof, roduce
a cat anystnvpnmmwquléns@ mheshaod Qf@qu’w‘élﬁE&tcE} SPFO t, comprising:
heatl t he f
%gﬁﬁrﬂﬁ%f\hﬁ {)%eDcL gr‘fég% ?T%%lﬁét{:‘to ﬂ?‘@ddaaé 9%&5] OCR]fc‘t @G ncludes

nds “at erature
beh@m&é)ﬁo@ct azmérsimﬂiercnidb iprogluctase aqmd mgxwrfmi 26 PO nard 0.101 MPa,

such th ha

ofthg ¢rad Eﬁf E}I&Eéﬁp gg 3, afﬁlea? | gﬁéar@%gts % %Hainable
PTHRY bdiRtiniAg maii &vﬁih e @d ﬁﬁ)tme@lsﬁ‘o?tdéglpmcﬁwﬂthe Periodic Table,

conpri si ng: contactlng a Cr e t one. o/

WG OF BIOEH GPSIPSURGS O PRRIRICROTS Hte&lfaﬁg"fﬁ ol & ?E‘QP Périodic Table, or
| R erLJ’fetojir&dl\%e %QQZ& gecvmf ahd fdrfre@heleial Pt B9 Hiedting the

isaliqudmxXture at 2 and 101 MPa, - the crude
f @atdtlslsawngscm iny fhe peeseriop ofpner mase sylfur gontadhing compoypdgat &

' d
| Sl oy S0 s B Chpr i Pl NEE shth B 8 erade
ongodiuct havarPANf alm;ost P@noCte TiAdY 6f tbe Gltuldé fepdr i odi c

Tabl e, .one or..nor,e co ound
from C&%ﬁm] %u%aj.?or%‘o gthgirorﬁﬁgdu%[nlgm ﬁ)godﬁﬁf, @biprising:
t heoaefing Adddafeed with bnen@' mcﬁre natamts troproduvd attotalrodngtihat includes

bt BRIt W SRt pact R TR b 25l g1 P

C, theBdlas fed Gavkkea P bf d13edst1Y (30at5718 AT @00 FF), tlxefcrude feed
70-130% of the API ravity f the cryde fe d wher.e

AtavipeaniAR] grayity of afdeast ]f\q atgg,ast ats &@Qgsmg one or
ag\ﬁﬁéﬁ&ﬁ? fbih ¢ 6 SEhE PEHSBE TN, ARd M Nbfehampbiafie 9f one or more

e Invention al so provides a net hod of produm ngng

c rmetels fropriCelumn St Reriagic Tab'@rﬁfd@ﬁufﬁj thereaf;
1t e iaFs SalTREERER N 1S Liuch BroPLATHUCE vRcdstt 8 378 @Hﬁt most 90%

e crude pro erein crude
pr ﬁdh@ﬁsdoSItﬁOf thejurude feed a7 %2, apdthe crdd poadwilaxma an API gravity

gﬂgt‘ @r ﬂ’ﬂt{ur ﬁeaég A n &ﬂgﬁ% e fﬁé‘c} Vh)?l%ﬁ* eas%m ﬁﬂgaé &fermined by

CahSTyYEeBodDERXD, a@d Mm:awly igms damumd m&mm&n@s@f
vanadi um or m xtures 130 t here

e SQ prav ti} cg £ pradbud) cad(%_ hle g omprising:
cat al ysihe ippener #se Hevideta PFGRYP ‘33 Ui C Pk &
ONENPtifPs Srud ek Fkth GnéB Bbie caﬁE@ts & prothice aa@tamumﬂsﬂmf includes
one or nore Colum 6 netals, i nations _the &8101MP
antie conde pmduﬁngh%nﬂwm%gﬁr%wmﬂaﬂ@ﬁ’éi iR gt %é 8

cryd Snldl ?e%p%gng@frm FAMcal 0ot 2R PRk 09086 Rére thEl ms rising: at

the cru wherein TAN | $ as determ ned y A
them dnmﬁmyst ﬂmmmﬁcﬁm PPt USROS efgrpdlmth O mixtures

%‘Jh%@f tg Véaga? ht%q g@%ﬂlﬂg a®diihf &?@’S@go ygl?c or more

cting a cru one

Or Cﬂm G:zaétallsycmresn tmrerromjmmuﬂsa:fbm @l mqre Cobiom G stals, or
| ngolmubmatlons thereof: and controlling contacting conditions such that the crude product

has a TAN of at most 90% of the TAN of the crude feed, wherein TAN is as determined
by ASTM Method D664.
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t he crude product, wherein the crude product is a

I|qU|d m xture at 25 C and 0.101 MPa, and the crude

é@& ? B4 TAN of at |east 0.1; generating hydr @geRis2004/042651
i ng %e contacting; 5 and controlling contacting

condi tions such that the crude product has a TAN of at

nost  90% of the TAN of the crude feed, wherein TAN is

as det %%@&ﬂmﬁﬁﬁ@‘?ﬂ%d\@ h ﬂﬁ@wd@@ﬁﬂ:duaﬁga bhide pfddﬁﬁ GIngoising:

provi des a net

d
c oonpacitisg agrude deedtvith qngrgg al%gr wgeévsrsge BGETR @ﬁa@ pEpdugtdhat includes
Cﬁbeacﬁqsgd:éo%:cggv B, iRl 5ORNfd ol €081 0.16) MPe,

erel roduct is a
| nfihg crade feeddass TAB o apledst@,11 gqnemnag yéreger diiag thegentacting;

5 n av%?%g&é gﬂgt;ﬁ:tg]itgﬁlar?(? f}% g.a%lhﬂl@t ., Ahdd Sadct BAea PANT %t most

m one or- nore conpoundads

0fo0tAFAH TUIN of thelBrudefécds whiteindXN isams detenminedby ARFM Method
contacting conditions such that a contacting

t &99érature is at least 200 C, arid the crude product

has a ﬁé}hﬁ ntfh o9 o@&s’%@ﬁetﬁd&%fgﬁﬁuﬁhghbmde predact, emaprising;
wherein TAN Is as 15 deternin y AST

Met
Tiventagting mqnglna“pgb\mﬂbmcd:g 058 FHtogro Eﬂf‘?q rpéo%ct that includes
10 Crt#%cgu(?e ep%&{&’& wh%&ﬁ@ﬁb% Prodﬁ&'ﬂ 28 ﬁlﬂ'ﬁnﬁuﬁraﬂﬂgﬁ%ﬁ @e&di0.101 MPa,

or rnore, cata s to pro uceatotal pr oduct
t hiad crivdecfeedtiisying ah’EANrOﬁ aeleq;t @amd at igastioae Af e eatelwa gomprising

product is a |liqui
st imene Se Ry e By o pBfithep oG M sonroling
| %ﬁtﬁctﬁi@&:oﬁ&hbﬁb&uﬁlﬁﬂ:ai zyammcnmlpmpmatmgc is@t lpash 300 Yok angd the crude

or npre co s of xt t
pr%ﬂ’ﬁ“&ﬂﬁ’éagﬁégggatd%% ﬂg‘ ?W%frtgé %IHHé%Er c‘g}ﬁd&? TN is as
15 C%{eﬁtﬁfnb@B¥AtShME@&03|IIﬁﬂ4bel ng prOVI ded in a
direction

hat is counter to,t I
feed; " e inyEAEIRATS PEVIEEHFERDS s o e g SR popaprisine
*L%P @ﬁ&l?fé&& wiiRSndor TAde Bftalpéts POEHARE Yawhl I:trdsthwﬂ'tahi includes

e feed wherein TAN is as determ

ASIEM:n\rﬁQ pmduqneﬁhbrem Greprdeiprrink ip & HIBH SR ,23 gg agX 0.101 MPa,
cg %]‘grgf‘? ﬁ eR hAY %%gﬁpa!)fg{ fégﬁ Oﬂr RHUE loastREBE the ichlysts comprising

fG-a“cr bne or nore catalysts to
20 IO ragadiemporteat alorpemhounds dfaranadmm,@d axtugep thegeof; pEoviding 2 gas

rein the t [
at cog@ngngv@ygrogmsowe %uH?% c&'ia% cng; qzl?é ﬁogvvbf&ﬁ]'g%n;@ldgd% 8
g r&fﬂc@&n BALiE eoin®e @ the ﬂbwtaﬂthehduﬁdd/fml emirnoatmllmg c@ntactmg conditions

IC s%;‘tl that \%g ggéﬁ B&;ﬁm{)ﬁ g‘Ak}foe}s ﬁ%pg_'&?g"f g&ﬁ%’gﬁ%ﬁ&%s&éde feed,

vV aRRdkiH MAN s didetermingd lsmsmeetaaunwm vanadi um

catal yst having a pore size tion
25 medi an 'B:ggr@vqgtlgrh@lﬁcépromieq aexgggx cigtjép ucgngdi %v%pﬁ'gﬁc ﬁ%mpnsmg

CO g6t ansetpreduchibat includ
CoBbBEL Ao GAOREA bR Sns Ukl byt i oF h§”/“6/ eludes

cotib enile pfoducthwhereindie dradechrodisiis ailiguidg migupsat Péﬁfl '(:’9181 MPa,

det 7
S 08 90 s vt o
negand, 2 leagtrond of i gatalysts udapr@@tmdmmmqgror giorgeompounds of

305 gbeL B D Gy ot i

Pr QtH @ tmed GRS dianhét& ofeseiel 8prigand toritwllinglchofatihgrronditions such

at ‘th%t‘c5 thg c:%gg pI%dl:.LugJBas 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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10

at |l east one of the catal ysts conprising vanadium one

or nore conpounds of vanadium or 5 m xtures thereof,

Wﬁgzws%?@:,jeed conprising one or nore alkali nmebplr/us2004/042651
ts of one or nore organic acids, one or nore

al kaline-earth netal salts of one or nore organic

acids, or mxtures thereof, and the crude feed

havi ng Thpévenficaralsofprovidasa metkod ofprodseiag acome@mdugs comprising:

ST P S R P B b

C €Y ¢r@dld roduct,ovticssin the grude pebiductina liguid lleﬂJIﬁ at 25 8Cendi0.401 MPa,
content 10,.0f al rret al

product ha L
D eesh qas BEte FRtAuRs PO ey S OF lord forghoyn ] vanadium, or
aGhigerdafthédbotlMme trudd fed @émf)ﬂwgctﬁﬁto@ Eﬁor@ﬂkﬂi Iefel saltebfibne or more
and alkallne earth netal w@i Its of Or‘%ﬂag i
a®rgsic geids; ene oF Mok kf’é@a-eawh 9rgrﬂr mpre giganic acids, or
| af f
R

i ralkeatitrhesed, aidsdkapinovardhonetal, inemeacay ofrgrmircacidly of acleesy 8.00001
p:ggﬂqlﬁ tﬁ{lr%tr?cgef{ﬂg)g ngi cggt? tm%%oﬁcﬁﬁ bRGhi Bafthe rﬂg@ org&l?c‘ihém ¢ 1dtal content

O prodau ceatota pr uct hat
i mcfhlkdﬁmetaimclarkaﬂm qarthomatal; mtlmeatel salts plorganigiecids of at most 90%

TN SIETIPRIPATEN (W SR R -

S adhd Eru@d feed)@viREeintrnteno b fkdlicometal, aigl alkutine-canth metak in metal salts of

al kal i ne-earth net , Nore organic
© acyrgpdc gid s%%m@%&%‘?ﬂw& dde feed havi ng;

j

20

25

per  gr afke Hvefitidtifsd 6 dest hhad offRodueing aQtudelpkaiuit, compnsmg
metal, and al kaline 20 earth netal i n, et aI sal
c{ugta‘g@t includes

oregnisFEngforade fed with peeesmere GUBIYALS b Rrpduce ARkl
OQﬁ%%dén@gdu&,%@réiﬁgé ipRles 199[1§m8'n¥i§tuﬂs' 05 POWhA 0101 MPa;

I an” pore anet rlnara e from90 A to
1-8be ﬁudwfemcmpmmne e0morstalkakiometalrsalts of pmp 6F mgre Qyapnigacids, one .

! e kie BREReSAE ot L R b0 AR bAlnicAcRO0? i AR idfeof, the

I an pore wher ei n pore
Si cmdecfca:t havtngt peargrans of casdenfed:de amtai@dmbyt ok stidi mstahrad alkaline-

2 5e gl eﬁaﬁ 8%{5' 0 i nt f' gt 9"@%@@#@5 g%ﬁ;a?%%Qt jed@one of the

ﬁ&iamlystsaﬁdl glalp@kd sm»d@@ﬁmloﬁ?mla,mdimmaﬂmm i a rafige from 90 A

ol aEb %aglgy.lhgf 1@;";‘ pﬁt@ % g}}ett P2 F & rgs?}g nr}ogegﬁfl%ca 1§F{Jut10n having
L iaRfeled Svithin 45*1@ opthbl #Rdibs pslrc dM@dt@; Whez€in pertsizefdistribution is

aI ali netal, and kali ne- eart |nmstck/E 1 tha

s adsdstegrningd b ﬁﬁ@%%@l@d D428% apd mﬁlwg&%ﬂmﬁm’ PM55Ych that

D 3 bire g&auétmemo&e@e n% of Qin’anﬁF afid ﬂl%zilﬁ@féaﬂﬁ metal, in metal salts

producm a crude r|S|n contactlaat%
a afromgwm‘aaals ofiiatt thosh ﬁ@%@fﬂmp@te@taﬂtfalk trgta{l,@né metal, in

e RSt Gl R fod BBl QTR e, ke

ar@rtﬁxﬂdﬁal 1HEiae,ta1 silt}'e)f orga.d]e atidei ab dwtmrmgneqde@TMrMcthod D1318.
crude f a.total N .,V Fe

0. 00002 demon Qpﬂjprgyldpseaatg?tﬁ%cﬂéf ?dl{Cng ac c%lpr%c{ugt comprising:

30 haygnR@itiRe PE8e Febd HitH ofid bri otk catalyvts tdpradure dltcaall m@dmt that includes

dianeter in a range from90 Ato 180 A, with
505 6Tt REdug: Wheteia Shsruds P PpEs 2 liguid paixiggs azég o8% éé g1 MPa,

PGhé HS@Q Akt RAvBR ber §r§§l o‘Pquﬁc ?e'cé & tdiab NI/ VRetcofien A vt REst 8.00002

por e ameter wthin he medi an_pore dianeter
whgrws,ang ot leagt pneeofdhwtalmha@mgua@owméh@bﬁtwamlw median pore

TR N 0N G, 10 s

Ni / VI Fe content of at nost
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90% of the Ni/V/Fe content of the crude feed, wherein
Ni /V/Fe content is as determned 5 by ASTM Met hod

Wog Qfusoddda i Nventi on al so provides a nethod of pcT/US2004/042651
produci ng a crude product, conprising: contacting a

crude feed with one or nore catalysts to produce a
total product that includes the crude ct, .. )
whbe pore sizh diseibytien Jvangrdtors diameter Withig 43; 9 @ mggliap gore diameter,

o %ﬁ%ﬂ} Bare N2 ’dr stritBlof fsg? ﬁe&&%ﬂe$@9’A9MEﬁB@b4§% taﬁd‘&on‘a‘olh.ng

and kal i ne-edrth netals, in netal
1Gonmbting aohdmpgm’utph; thatthel srudé pmtduﬂéiasa tagal QBOHEe egnaans of at most

p ?\90 %&ﬁg] Ejgvzj‘t escl(%’?fee;lﬁﬁﬁg% : Ia’gd% feed NW /F g%ht@hﬁ@ b determined

5d t@rﬁSHﬁMéthcaiDE’HRst 180 A, as determ ned by ASTM

Met hod , 4282, t he .cat al yst . hav the b
di stri l%‘ﬁml }?l‘ngﬁ %"ﬁ?)q ﬁﬁ?‘gﬂ ‘%fpf%%mz comprising:

- ColobttiBtifs PéruddRed®ith 064 6r nlaB logtalystd & ﬁbdm ra&otaﬁﬁﬁdmtlﬂ\d&ncludes
of one or nore nmetals from Colum _6 of the P r|

Tethe eudeproghists wheasein ihs e maesuct 14 Adiquid ixrg 4t a 0 0.101 MPe,
¢ Otﬂé @ﬁPé Rgd el £ ’to@ﬂ %oxﬁéiﬁ r&f Elnﬂi mehf ﬁdﬂ@ahﬁé-@ﬂﬂﬁheﬁﬂsm metal

cont ent i metal ;
10 aI sam ofm;g@atr ammmkast Dm%lt mmmrt%anepf w@ﬁw@ aplepsy gne the

Of oy 3king BPYHOlizel 1663k Gin el Rl btk of A0st 180 &, as

net a organi c aci d
i detdimined lbgiekS'IM Metlvddd)@sz acndrhheecmalxst hmdumhe Pore siap ¢ dlstnbutlon

acteari g oupee iRt tBy CALRR ket RB3 el g SR for

| naogipouids olof®oherdintbesls fomelohmin 6bf the (B’elmﬂ:m@atﬂc or mihdures

15 by gy kol obeiog fuebiom ppe ool fs e

i, A NGInHEALSF altNEmSAIVARY ANE-Bidlsledrth mbrar, e meﬁhsﬁlwéﬁtﬁganﬁh” muscntf at'most
is aliquid mxture at 25 C and 0. 10

: -'-f e%/ efaﬁhp eondeni o alkeli Betahgpdal Ww&rthgteﬁ 13 a}e@ salip Og Arganic acids
me a"{FJ s a?e{ R0 wheRH atenP Bk H mdtR shdikeAihé-8a1188Eth D in metal salts

s of one or nore organi ¢ acids, or m xtures
thd’roegf.ﬁuGMISZS detﬂemt;w@leAﬁaé/gWﬁ@ﬂﬁfﬁﬂﬁer gr am of

20 €198 T80 bl b0k e heba 8 fiBbicidlil @hdb pridifs, comprising:

al kal i ne- orgdani c acid
of ccﬁztac‘uﬁ@s trufe 200 Gith @namsnomtcaﬂabras tto produasfa tothleproduct that includes

avi n ore IZ€ Stnl o
ot i Byt WPl Fodh P B Bl i3 o8 and 0,101 MaPe
bymé\%ﬁib R E@ﬁi piMABhe o&lﬁiﬂ}ré flkalmeial salts ohaieion gno.m qﬂgarec acids, one
Sl zZze i stribution re.sin one or netals
P tFe o SAEhBRs L GEIRCOL P O PEEPBHE et gcties Eof, and
25 Coﬂegﬁﬁg%eﬁfhaﬂﬁg [RF o oF cARIE ®ed, 4 foRINb42ént BNalRalDetblRfand alkaline-

Periodi c Table, or m xtures t her eof : _and controllln

C owthmtalglmﬂalu seitpeforeaniscids of ot st 0. P00 sseenaties R of the
%a‘?s%]?gts ha@%t j:{btrc ﬁ%e cﬂjsth?lh tlon"WRed med! dp(ﬁl: lReREo LA 'léaE‘t0230 A, as

organi c aci at nDSt
of datérminedrityeA8 TN MethadalD4283pandithe catrdyshhacdng siporesipe distribution

met al in nmetal salt

D otRisig HE pitne bl R Judiih B of fc¥eriddic ¥hhie, one or more
30 Whesngioindxsflone br mbreahdtalh fromeloiimn 6 ofitha Prddin Eatde or mixtures

metal, .in rretak salts , of o

GetEre: AR oMSR RPNBTHE Qo BEETR S 1o S it g ol

pr otk 8F ?ﬁkfﬂﬁha@ldmﬁf al%ﬁ%&tlﬂﬂet@l &f metel faltosflurtanic acids of at most
g& sing: contacti ng a crude feed with one. or
ca

b pEthe Wﬂ%ﬂéal&ehsms apdplkplinsorarth mefplan msiy) Shlfg oF organic acids
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15

20

25

30

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

Red botBrogzebot al N/ V/ Fe content of at | east 0. 009@73/s2004/042651
grans of Ni/V/Fe per gramof crude feed, at |east one

of the catal ysts having a pore si ze di stribution wth
medi an _pore di aneter of at I

d in the piude feedywhrmemronie 6 altfﬂlmzt gw-eegﬁ mefplin metal salts
g{@&u?aﬁ@z&gfﬂ&ﬁnﬂﬁeﬁtﬁﬂmmﬂﬁ' ng one or nore
net al's

rom um 6 of 10 the Periodic Table, one or
nor e cﬂmounﬂmn @Iso pme'ldss a methedeé pradycing @,mu@@pwdﬁctﬁcompnsmg'

6 596 0o Bt SR 050 0 ot s

ptieduae pi‘cﬁiiwﬁuh&tsﬂi the\brtlé predea i elmmdamlmeanﬁ *Qow BHi01 MPa,
NogPuse Spsoreiing o v Someiteh SR L PR Aoy g per
Tﬁﬁgl @@Mglf@? aledat m@ﬂﬂm%mabm@ a@breiadiiatingion with a
crude roauc Q risLn co |

weRiep pere GhemmAlr OF Acleast %%f? 4, %s&emwe@ by gﬁw 3315‘8?%6 and the
t baj étrﬁﬁ{rlﬂg & porelshe di%ﬁ’tﬁilﬁoﬂ € ?’lﬁﬁng JMIQk Blobe ﬁlglﬁls c%‘rom Column 6 of

cru prodict 1s a liquid mxture at 25 C and
Vg, Henodlc Thle,cong @& mPERPMPOHRAS of pﬁgordn@re met%ﬁ@nﬁqhm 6 of the

@Eﬁdmfﬁﬁll{l? of Fmﬂﬁl%%{%re@ lafid Qlfﬁx%mng cBita iRy ogﬂcﬁhons%ch that the

i'ne-earth netal one o rmqe or gani c
aciuds product a4 totad NiiViEr eonfent 6fed most e of the i/WaK4 qogteat of the

" 0h3h eSSty NS SUAILPL £ TS Len oAb Dson

Of or g7hd B védio ﬁls@faroﬂideb e atthod .of pldiciy acmde ﬁlbdhc&,a&mpnsmg

one of, the s havi ng ore size di ut.ion
PEAink G 50 P8 R PSP GRS (b BiGpcesbioi) Pipghit Al inludes
dﬁie%ﬁﬂe@%hu@ﬁ{wﬁ%ﬁﬂtﬁ@hﬁ@@lp@&w&amﬁﬂhmb@matﬁ 3(Sénd.0.101 MPau "y

havi ng  t he pore size di strlbutlon has a total

rifeyhe fend commrising onqrrrnese aHpl metah sadispE pne qrimanye erg@wefclds one -
Qﬁfﬂﬁﬁta&agng’eﬁ{}?rﬂaal%}ts of'ﬂﬁk:)bpgl%fbudfhmﬁ’@ﬁnd%r orrfﬁfxﬁlres thereof, the _

enum conpounds, cal cul ated as wei

Tofut o bavings (sl comRNLPRE graE o e et  dionen), ptplkaline-

R L

meatallysts havm pire sia¢ dlstnbﬁtmr‘gmha mediei perediamgter ofietdeasp@V/4, as

o 8y B4l A0 O 555 e

f Bach towhRbBbdertedoteht, Pér @hrhaalf batﬂ?itaﬂrom 810401 grams to 0.3 grams of:

aIk ne-earth met al net al Its
SR O oot IR R EPoRr e palctlaig? g eieht ot moifbenm,
I emn&memma&&p aft QRS dortRiting domtfitidhs @mﬁgh@cr@ameduct has a

product, giprl sin contacting a crude feed wth on

bfotshSpaien o alkpl ot S RScEoEt Ftaln BISERI A OF pegemic aids of
' Ha%kf%@/?of%@@on%nk‘gﬁalﬂlﬂgaﬁlt an ﬁmaﬁmﬁeﬁr oG eRl %Hsforgamc

is aliquid mxture at MPa, =~ the crud
f edds indhd ergdeTioed, whergin doptest of@H@hamalt 4nd aﬂfﬂhd@ear@metal in metal

c i 2R proBe aftoP R iy APRMMBARI Bl ' 0% e

cat al yShesintanion glso frbviaes 26600 GBﬁ'Bdudﬁ@‘d HIBROFAdERE 26mprising:

a re size distribution t da or.e

© pAiReTnE & 5] Go Wi Bl it sl sf3S Gy b el R Bapincludes

afd chiile pecfud, w&éreiﬁaué m?@prbmgagsgg?hmﬁﬁmt tczgrvms H,0.101 MPa,
rom 0

gg“%ﬁ%}@?@g@ﬁgg S Bhat gD, L ade e haiey BASARP AAfp! crude

C dog U Blaf i/ GFF e\’t%hﬁﬂttof@f 1e550 0YDO@ 3+ms, Af 1ehdt BhélbBRe catalysts having
thereof; and controlling
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5 contacting conditions such that the crude product
has a TAN of at nobst 90% of the TAN of the crude feed

Wol2doB@sps4de product has a total Ni/V/Fe conteper@is004/042651
at nost 90% of the N /V/Fe content of the crude feed,

wherein Ni/V/Fe content is as determ ned by ASTM
Met hod D5708, and TAN is as determ ned by ASTM Met hod
D64 gore Fize distribation with ansdiaprpord digseter afet leasd 9014, as determined by

2 BRELOPuR ELEF, B st B R 1ty Pl B g of

m&a’ﬂaﬂ sﬁrﬁlﬁﬂ OIOOOE fdamis I&g‘b B@%ns dfhﬁol@'bdhgmmpmmhr&ﬁore compounds of

ereln the cruyde, product uid mxture a

Ao baeTpalcu e B3 Wi AL IERHrr STHReS BT 41 pantrolling

5 al k@lkdcuﬂg&ﬁidm%ah bifch@hat HRnRe pIBUGH Kk AN oﬂﬁ'n‘i’c&t 9(% of the TAN of
or nore alkaline-earth netal "salts of one or

or fasmnude é@ﬂdd@d thgreryflesprogueishas | dotaldyi/V/ER gonteni of éter‘éFé 90% of the
f
feﬁglvtﬁ"doﬂ&nfoﬁﬂé &L%pcfg% g@%ﬁgp@gvgg;%tﬂhﬁﬁt 1{3 %&nﬁ%ﬂ d; by ASTM

S aMeﬁlodﬂ)ﬁdﬂ@,amd TAXEisds deérnzined le/aﬁ'md(}@ﬂqu Bé4hs, and

at |l ea ane the taI [

or mor est’%et 3}’? é’%&'f%dﬁ gg,lg ecfh%l &HE %&3?&?’ mprising:
160 ; conﬁmngg aenige tH&?_ S\E‘Thfone oemore catalystsie pakdace e?ntni ﬁiml:lum'th) abincludes

of .the Periodic. Ta ures, thereo

ontbe GFuds Bradupts PaprEin the Hﬁﬁmﬁm S7aiog @W&H%tﬁl’g% %’9 0.101 MPa,

Tahe @rude B dRbmPREISg 0N TR Aifald e@NSal1 bf 6% & niRt alglnic acids, one
from Columm 10 of the Perjiodic Table, jor mxtures 20

t hermere alkgheq-earih metakspliy ofios¢ PHMGRe QrEAniA aciss) QF X Mges thereof, and
m?{h@' ngig il gllngg k&moﬁceme@al grin® of Gude febARIRUAN ﬁh@%ail ah®alkaline-

contr ng contac condi tions such that
15t h@rﬁmml, jsrmoetelcaltheforganic a@tdalof aideastHPOMX] gzams pnd at least one of the

ke g g e B T ook e v

: metate, compduadsiodonmer-mate nigtabefreth Columme vfthe Beriadic Bable, or mixtures

o AR G S mbl b 5 IO 576 P Al Bfoormore
.S abct pdahd O6fIRE of mafa fitals FomsColane 1 Obfiihe PblyochSI'Mld\/bt tnirchures

18 The i nvention al.so Vi t.hod
troh Athesin? gl Ftiods &tal%ﬁm [Cpegls B el fgnefel isina
Cr Hﬂ?e erﬁCi Wlbhmﬁ%n@élhﬁ@écﬁtdéﬁﬁg’ﬂéo)&aﬂﬁni éach l:lﬂﬂﬂl@ enie product has a
total product that includes the crude pro

whiota contemiof elacala acish gad alkaling-carth metal. dn mefal aetf@ of pregujc gcids of at
ang & %@}?ﬂ\fﬁ@ccrntén? 6f ﬁﬁeﬂﬂﬁetﬁleﬁ‘rgi Ji‘l%ﬂn@-gaﬂ hehPhn Mbtél\é(aﬁfof organic

content o east 00002’ grans of N/V/ Fé per
gr amdaxh thmmua ﬂeeisdvhemmoatem @fa&@llmpéaloﬁndtaﬂ@h@%r@eaﬂw@t@l in metal

25 C BRG0P ik WicP5s BseBRAR WA ST il Clur © of

one or re conpounds of one or
nore neTid mvénuonnls@piounhs smefhod bfpedudingh erudeafrbdyct, gpmprising:

mxt r sthere tal,s
R 51 st pa opt @y PrgPioeat GraL Bt g mcludes
gf glfar&mde @rdm&tewﬁa{ai@ltﬁe &n&;@mt\ﬂl\iﬁi 1snighfd mixtirb et 20 mdi0cl 01 MPa,
abl e, or. mi xtures thereo er L rati
{ oRgIons feA o0 A SO Besoras oo s bB0002 i i Nbgy e per
30 "Egﬁlm mrddetf@éd 520l 4 TRAst@nBBE b cAtalydtS clnpried ¢a) one 6 ﬂaoieantals
and controfl i ng contacting Conditions such that

th ﬁromrfc;d@n@ b @lﬂ@ﬂ’eh@cbc Fahleyton¢ ONNPN/CPRPREIIS 8hpney mgre metals from

no EAYRS
L
Me ChimchnD®&d ghe 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

15



5 The invention also provides a nethod of producing a

crude product, conprising: contacting a crude feed

Wé%dmg 03§ nore catalysts to produce a total ppeqLER004/042651
at |nc udes the crude product, wherein the crude

product is a liquid mxture at 25 C and 0.101 Mra,

the crude feed conprising one or nore al kali netal

satblemAl100ARal @6 toal mlwﬁxgametal #dh 6 sange frem loto mpmi controlhng
al kal i ne-earth mnet f ope or

A apischigs CpiToE? P S e srude RS iR A e ELA e R g o most

Pesg bfiRe @fl/WF &1 Etdn® 8flthe Brukle Frll, WiRidif Ni/VoFe @nkent is as determined
netal, and kal i ne- earth rretal in netal salts of

_ or'g!aASEMaMF@Qd@rS'?@ﬁ | east 0.00001 grans, and the one
50r nor rel"l} Ciﬁ*&c%h%fﬁ’ LiSo HOVRIEL 2 irRfhod b roa'ud‘nﬁ% ac'ém&‘@]sl%h%i,toompnsmg

the fi catal yst having, per gr I rst ‘catal
fr crmt@hﬂ@@ trutlofod Mthgma aEmorsfcataiystsde progues mtaép@dmtdm includes

Ol o8 Ryt SpGen QLo AR R 1o SANGOARE & BORPANIDI P,

Tathke @rudd Feedabmytisihg oneaer niere allkbli nﬂetalrﬁta of o:mrormnore orgasic acids, one

t her eof ; _apd ec cat aI the s

oo AlA -t et SERLGh CBF OEmY e a5t Migurgs therpof, the
10 0. 82d8f-88Ravdiig, por\Bamilof BRAE feBlaabaI content 6IkaGhetaal alitaline-

the Periodjc gf’abl e, one or nore conmpounds of one

rosgetal 1 e s e of R ] e P the one or more
dz&éflg%%] ?ﬁnﬁl {29 R r Cati5btothe ﬁ?srt c §§tl¥1ﬁﬁ§% tﬂ%?@l@ﬂf of first catalyst,

g contacti ng. condi ti ons suc t he
cr from Q0083 1 0.06 gess, of erd orgente erstalsgiom Crlwnn GZQf th%?%ﬂodlc Table,

o

acl o nt of al kall
15 anchledlzkted asneeiglatrof metabtoa mixtures Heteaf: asd ()2 swondmgfalmthe second .. .

t, d f eed 2 ! | .
SCTHTR RN E  T—
Or g3 Coluidk & @6 the Pefiodicl Fhisle,ond orimbie cofipbhrids bfiont BIBEBmetals from -

The |nven on_al sp vi des .a, neth oduci , .
crlahms e ikt Periogigotab PPS et eiel of el 4° i rogts and:
Wi béht@NfigQontHBH, coAdiBbNsShush thet the Gd8Erodudt Bistd tofl ostitet of alkali
that includes the crude product, wherein the cruﬂgﬁofﬂ]e

20 pr owtabtanil glkalineregeth anstal,dp aetal galts oE oxganif acids 9
?? ft o??aﬂ(ﬁ?ﬂeﬁpgﬂc{ AIRAI G- mRfal, WP fBtaPialts bf or@ﬁhéihclds in the crude

one or nore organi c acl d one or nor
aI ket wiesrein cortientof alkalimetel and allsalinesarthetal, dp gJ&F# galts of organic

aci d crude feed having,
pefmlé“dflg%s %%Pem g%%;f,&@%}fé% dt]sﬁlgont ent of alkali
met al , Thknednkiah alse pRAidesa trethod bfiproducingwetrade prathact, comprising:

organi ¢, acid f .,at..l east 0.00 [ a and

25 o opetng § ol e JUORR 2, A pogp BRD e TGPyl g nchuces
| eafetoniicQdugt, MMBreidithe Qe Srodwb ise ltqatcathﬁmiré eras °Caind 91101 MPa,
6 of the Periodic Table, one,or nore.coppounds of one

efead QOmPFiFIRE PIERf IoTR aliali metal salts g Mrpopggqg@mc acids, one
C agPﬁ%ﬁtaﬂ&hﬁéeé‘iﬁi 81 @fts SEIndbr mefe dFgaAMid R 6ﬂ}ﬁ1"6cﬁ£?§s thereof, the

controlling contactln? condi ti ons suc
ap

| i qoidelfded hﬂn;g, pprgrampf e fopd, atotgl eastanbefk BJlﬁ’él rmalwd alkaline-
30 Zog%ﬁg’tglsﬁ %@ %&% of #ABEKt b BN Hrarkd aﬂi at Jleast one of the
oduct

e ctude pr Satot cont ent of al kal i
e eathlystahalieg, ke grame of emalys, atripnst|0,00i1 igranes oft orgajrmr@metals from

e At G RSP RioRTRE by 6 el plrie N oo s from
or gahinth G6f ths Pérfodid Rabiy; cdenl dtedbas, wai\gh! bématal; @nnﬂxttlres thiereof; and

glf léaltb)él%egtcc%gtgptgg o]ogéh gnsldsg{: ?ﬁrlﬁggxu:{%t?ly space vegi‘cam?y msaaclortltgctmg

16




5 ASTM Met hod 01318. The invention al so provides a
nmet hod of producing a crude product, conprising:

QPO Lakigsd4a crude feed with one or nore catal yicgads3o004/042651
produce a total product that includes the crude

product, wherein the crude product is a liquid mxture
at 25 C and 0.101 MPa, the crude feed having, per
gr 86ReQf over U0 8™ f mddhe adudegiraduchhds\d/ thial emtentoftallofli ragtal, and alkaline-

s gy B T ek b 8 8800, R v

ONgnPdlkal N ertARER], $n ﬁl’éﬁl@a@@ bﬂ&?arﬁc adidd ih eheRendeofdbd; wherem content
Tabl e, one or nore conpounds  of one or _nore ta

fr@ﬂalkaéx Al encbarlkaelwe-ewéh msial. dn matal glts pfergeic e {348 determined by

5 Weiyg 18.0r mxtures thereof; and controlling
cont actl ng conal tions such that |iqui d hourly space
vel oci t ?]ha invention alse provides a methediof p@dmmg@cmde progead, qOmprising:

cr u Bg l{":ﬁ}gﬁ Ef%ﬁ o%%%l N c\ﬁa:fﬁ%she foduce aol%tafl rodB& that includes

conten
V\h&ree:urde I}drddvdbfwhaemmmtmde;pmducd st addiquii ik turb gt 2S0\nd 0 101 MPa,

or D erdideed Hov ok PGPS grat ¢ il TR Rkt ph 196 0.00002
10 T gehehsf Akt bf SRQaRlysEBES perdrah o taalya, enrleadm:mlagrams of: one or
total product that includes, .the crude product

wh &0 Hetalgdromy Getamp Of tha Periedi Tiablg,gng orrmprs sQEupgundsof.ope or more
anghethislfdm VR of tHEPEIJMSETbRe Gal&ﬁytbdlsb wél gﬁt oF b0l mixtures

crude feed: an_oxygen content of at |east 0001 grans
of thegepéand conttoliingsoptagiingondidipes syeh et h%hommm velocity in a

gr Sﬁaéﬁfl SMelil brer 204 'aslndl @%ﬁd@ﬁ@d&t h%s etota?ﬁf/?”ﬁé%ﬁtem of at most

npr1 si gone orf nore net from Co
15 Pe QO%d:f the THIV /€ e cament of thewoide feednphereid Nidl/ Foenntent isas ﬁetermmed

@%@y% 6 of the Periodic Table, or .
and contiollj ng contacti ng '

«canditi mlnsembnhhaprdvi‘cbs a mettedpf pebdotinga srudapodyageomprising:
25 content of at mst 90% of t cont f .th ,
7 ¢ repaqtig g orudh 3@6@%%&&‘3“8%%%{5%3&3 e fofe produt 1Y includes

: ]go E}Ie%?ﬁd \Ac}g%orﬂl@r WheUrahe trige Slotthdi s ﬂilmgﬁﬁlxhﬁé af 15e°Ceanddel 01 MPa,
ee érei n oxygen content is as deternine

20 Ve thecsaudedenst haying, vn pram ofapiedird: %Oweweqwﬂ@%ﬁéﬂ% grams
AS—S?{B)%EE@%% leﬁgﬂ‘ccﬁgﬁc of E’M@&H}@@Ol s Bf ﬁlﬁaﬁﬁﬁdﬁleast one of the

producing a crude produc conpri.sin
conatalysts peprising rhe of BOTE mptalﬁ froPreColhmp6rod ﬂ@é%eap%s tTébIFoonﬁ or

pr %13)3% ?on?pov\}qxg&saclf oﬁ% ﬁtdxﬁ&te xﬁdé?ﬁﬁ ﬁb@%mﬁ of 1{?1@ PSﬁ €Table, or mixtures

pro erein e Cru uct 1s a m xt ure
at thizbeof; and doxﬁxollﬁ)‘ig duRActing dmadmpnmdﬁ thetihp amdm grodmsnhas an oxygen

SETTACIINE MR
0. @eQiurgomeRt o7f70-980%0f Iheanlfuxadonteﬁaﬁtthmeddﬂ:ed, lncherein oxygen
oS et BDn 51 00,808, TS LS ST Sy

PCHSYRe MMHa4954, nore conpounds of one or nore

metals from Columm 6 of the Periodic Table, or
mi xt ur eShe inMention plso prnyides ﬁme@lwﬂmﬁiar@m&%?m%mdw comprising:

30 &??%&t@éﬂg 8 caltie RediRAth JrlGr ﬁfoglsd%g ¢ fs%?ﬁ gfodné"csa Btal Bltoa{wt that includes

ontent of at nost N/ V/ Fe cont ent
of thetpguderpuatiict, wdremahdcmﬁ@pmdMGS a lsuishmitur a2 52" Coand 0401 MPa,

ggec%\c}ﬁg%eél h v1n Ol%or %Ian} &ecn?&él fgelﬂ[ a Ul NERbF é)éonu.?l? ofdt ll‘éé?t 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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5 N/V/Fe content is as determ ned by ASTM Met hod
D5708, and sul fur content is as determ ned by ASTM

%3%10%394 The invention al so provides a net begyahoos/nazes1
produci ng a crude product, conprising: contacting a

crude feed with one or nore catal ysts to produce a
total product that includes the crude product,

\A’fiﬁ&r@ b&ngaﬁdg bR of hitedmbtalsFrotn tbmmcb cmma Py dRiTaBf, & mixtures
and 0.101 MPa, 10 the crude feed co S|ng one

iheseaf} 4 dontieliing coptacting eendifinas gich Aredugt haga ol
ORG/v/ARE c&ﬁ&g oRhttfbst 9@%%?%%{1@/?% éﬁtb?th@fcnﬂ@ ?eeﬁr arﬂ%@crude

organi ¢ acl of i Xt Ur es ther eor crude feed
haprddugt hasersubfucoontsht of 70ekd 0Vicefdhe aﬂfilm@ltené otthe prude feed, wherein

TN T T O .

anidtemined b ASTOO Meetivd D42P4.at | east 0.1 grams of
sts

resi du and at | east .gne of, the.ca

one or 1heIyeREonAlioravi S@rﬂ‘%?“ﬂ?ﬁ?r%‘{% Fpétahcéu‘%enfn%’)%lﬁf Bfprising:
T%hﬁenﬂmecrﬁae 3B RitB BHPEUASIS cablyss & groduteatotalbdicsthat includes
from Col um of the Perjodi¢c Table;.or mxt

t HBe eyde praﬁ'eptc\uhﬁ% fhejcrggle prosivetis A fiqnid cyxbre HoriC apd 101 MPe,
10 h:ﬁé cﬁxﬁ@feﬁ& Bl Rprii e lor HidPe Akdlheth! GRSRIMe oPnore organic acids, one

-nmetal, ‘and ~ al kal i ne-earth netal, |n met al
s aﬂrmf@ﬂkdﬂ@mﬂtb metsl galisf oBg OTFRAFE OLRAVICGRIdEE MiWHTeS thereof, the

ektg# bl ﬁrlc ol Saixé%af‘e DETRA" J%Htfegi:&g%lkalﬂn&wﬂ%alamlme

nt é cru t he crude 20
p rem:th meteﬂl,an metai ealtsa erganintacids ot le'a@L 01@1@% gfamshand a residue content

c Oq?tagﬁgstgqm S8 f mﬁé{l‘egﬁ&{ elé{ﬁe { &8 £ ne 5 y@@%ﬁé{kuﬁg one or more

15 Merhéthls $idbd Solafn Grof di Reriadic d!abllcsoncas nubed emiponeds dfyoné\&TxM:re

Met hod D13 due, ent .i deter mi ned
NIRRS B GOl T RF Bestrgoic Jahes %ﬁuﬁﬁww Shtoifile
MedoRRetig coﬁﬁﬁi@ﬂ@:ﬁﬁﬂ mtmeuaﬂe PfoddetGias ammeamsmg alka]ﬁﬁletal and -

contact ng a crude feed th nor e ts
pr*tl'éﬂ!@@-lea%l weal lijrpme@hﬁts yﬁ%rgmp%qlﬁb@ eg%sc/"r ?Iydée Sontent of alkali
Iﬁgtgf é{’ld ﬁ?@%@ 1Bk Hl%taf 'il't‘ﬁlﬁtaphﬁg HP(S ]ghlﬁc anﬂd ifl lﬂiecbrvﬁﬂe)f&éﬂ' fhe crude

crude Teed havin i]g
20 grlamhwt h@rmadﬁ&a@ﬂtenbofr’f'@sh3@%@@%‘1@&1@@3 gmtest 0 th%\%rpdfofe&d and

gr aﬁ'e?}ma c%fﬁéﬁ gﬁ@h o3 ﬁ'ﬁd El?ﬁ]@e e-dakth Mt ol.? %ﬁa? B1tsQF ofdhnic acids is

ast one
c adsaletemhined byrmer‘M Mgtlmd ©131 8, mnd residue edndent isandSeimuined &y ASTM

or%g%ﬁé{)’gdl ¢ Table, one or 30 nore conpounds of one

Is from Colum 6 of the Periodic Table, or
m Xt ur €fhe iiVBLIEOi50 podidesininethbd omodmiﬁgammdeg)roduct comprising:

condi tion the cr de ct ,ha
25 SRR et Al hsbers SgphS TG4 HES Baf B g ntues

of tht BRIdE pédfct BRGein it drill fR6dudeis aligaiduiktuifas 28 °Casd 001 MPa,
content of 70-130% of the residue content of tggffcrUd

f etbie croge éeed having PACETEDES FOES ERSd. FeRAwROtsn) of b tra%t 0.1 grams of
N {gy/de A ra%%’ﬁ‘ toRdl Ni/VFF&Sontiat 6f dglé&&d) dMOé’@QMSP@fd*&@Q&@%ZQ@f the

e content 1S as eterm ned %/ ASTM Met hod
D5&ﬁh1ystsT¢mmpnusmg ohé ormeresustals fiom diedunn 6(9 the Bewdgdic Table, one or

30 pr%grgcqbglga%{)ﬁgrbe og'rn%qg Gletals R CJ}? bFﬁﬁr f tﬁé)pér% d fﬁgle or mixtures

or nore 0 pro
t ofhadeof) mﬂcmitroningtcomtmﬂng demim@s&m thatmhhecrpdmudmt has a total

V\hlgx/gll:% Lhe of %9 1(1310& 98 ouo I%/‘?/F e cgﬁ{et% )étcyur getd a121§ th% crude

product has a res1due content of 70-130% of the residue content of the crude feed, wherein
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the crude feed conprising one or nore al kali netal
salts of one or nore organic acids, one or nore

Q{,g ds]%@ rth metal salts of one or nore organipgr/us2004/042651
acids, or mxtures thereof, the crude feed having,

per gram of crude feed, a vacuumgas oil ("VGD")
content of at least 0.1 grans, and a total content of

al NﬁWFe Wehteht is &Y Ehtenkrl by Sx ST MetodBzd 708 dnd iesidile coatedtds as
of 10 or an| c aC| ds of _0.0001 grans, and at |east one

of defeymineg by Methgd 3% one or nmore netals from
Col umm T 8d RES:
'ﬁme%ve%ﬁ@n 864 bx%%d S a ﬁ@t!b@d opﬁiﬁd&i fgrw %5}% prising:

of one or nore metal s rom Col urm
Tatsintacting a eruse feed withione eomnorezatglysis e pr@que@g}mal product that includes

5 SRR BB il e

methekrude &edebmpnsmg ore cofmooe glizali metabsaus otﬂneaxr s 01g@09/@cids, one
of t he C n 15 net al al r
reapire AR Rt S850r o A equ S Crap ot e
f e@tde ﬁétﬂlfldvﬁhhg p%‘r (%dﬁ o@md&lﬁbc% haﬁcunni/m oﬂQhVGﬁf 9] ::Ai}]ntent of at least
70-130% of the con t.of ¢ ere
Vet epmsernd 4 totak conseat gt Ak Jetaetslym)fésﬂ% P@Hmﬁ&é E&L%?”S of
10C O&% £0¢ 2Qbs GlokFol grafRl Ald at BaSt oAk KAThE BRRITAE E&mﬂﬁc@bne drfinore

salts of organic acids is as determ ned by ASTM

wemntgks from Golgmnfoot thesPqriedieniablenonsl o §1q59 eRpRAVEd $0148F AoEore
a mbtaly? ?Aeggl %L pérfaqfe%blecmmsngemfca{mﬁ&bmgg

one or nore cat al ysts to produce
t occmtacpng)@hmdﬁwnh suchithat hedmale praductdrag déotgcontgatof alkeli metal, and

%f(%mf ﬁﬁﬁg{a&' q]ile Hpg{ag gaﬁ'tgtof {;%mg hﬁ%@ﬁu%ﬂt H?oy%ryeoﬁﬁe ?o’iztegt of alkali

.15 C r méﬁl b atkalimeteatth mebdl, /ividew] ﬁmtnbémgamé aaﬂs llnem'wrude feed, and the

nt. .of I east
v g e Pragih e 4 uBkeoRiett B DR £ YED SoR B g tidigudngect
. Onﬂh&émm@ comb@liSad de@imzel bR SEMMethod 1307, Qdﬂ content of alkali .
Tabl e, one or nore conpoun

d f one .or .nore petals
f 1 Dt and kel me At Fetbdn Fist ealtygbpiganie poidh 1t oy g mined by ASTM
. theregRlipidig controlling contacting conditions such
that the crude product has a total N /V/Fe content of
20 at nostThedgwengen alsepravides aethohotpred W&%@“@R}S@%é@ﬁpmmg

an f

P 65 R R Bkl oA e
| sthasnxdepmdnctnwuerblyl tocradsTivodust isedigpBlniRture @ @SNC e fd 01 MPa,

t ent s..det.erm_ne 7

e s PR o P P et A 4 RO R n o Rt 0.00002
pr gasfand @ONPO icsteg of aideast &.d gangs, andoat lmist dne efithwicethlysts eompriscs
or nore catal ysts to, pro tqt roduct t hat
5 nepafngeore il GolPCA e BirloRis bl SHER ins® Brappads of one
If So%&n&ﬂe Ghibitls fFbRICHIENRE oPlhe @eﬁklﬂﬂiic '|Dab1<Q br M:Bames th!a&:oﬂ fatidleontrolling
b CARC D FRIRHCRs BEE A U fede PIocHE) 106 QY LE comtent of a most
PC%‘%@?@JQ HiRARE OchtenP br P Eﬁd@fe’é&"ah@ %e%ﬁde"brt'iﬂﬂc{aﬁas aat G@ content of

one or nore organic acid S, or m xt ures thereo
t h@o-m%l of the G aeriteny of the cruge faer ofhesein FGQ etent i a5 6ﬁfannmed by

T

gr ans, Bhednedntibealsd pmmelemzi meihed ofmodicjngt sscrinde product, comprising:

oL R Sl SRRl S e o SEB Bal fpe cces
MD{He cAMBPRIANES whireie @lddRoduchitadiqaidimiatar€atl 25170 abid 6f101 MPa,

the - . o
the crude feed comprising one or more alkali metal salts of one or more organic acids, one
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Periodic Table, or m xtures thereof to produce a

catal yst precursor, and form ng the catalyst by
REGhbddesospr ecursor of the catalyst in the preseggrisahos/ndzes
one or nore sulfur containing conpounds at a

tenperature bel ow 400 C, and controlling contacting

condi tions such that the crude product has a total

C Ot 1bYe alkhlimd-éaath métltsalts ofne oﬂinlsﬁl drgt&umtdshoﬂr&xﬂmﬂhcreoﬁ and
in metal salts of organic Cld t nost 990/ he .
e GTHSe S1od PR PH B Of RS S ok FRBLELf PP pgpel 4 alkelne-

et Afh kil & rﬁétal‘%ﬁl%aﬁ‘di @fd &Rfdsiofattlbt 6.00008 grf¢] and at least one of the
wherei n content of %< metal, and al kali ne-earth

meeagalysts i ohatngble by @%nlbnmgﬁ §URPPE Vet B oF BogronetakiltomyColumn 6 of
5 by}rﬁ/ﬁvgﬁ%mﬁw $oPb5h8re bpoluité %@Bh@& rAdre heRA O @@)iion 6 of the

produci ng a crude product, conprising:
c oP¢rinclid Trplea ocmintizres &e@oﬂ\totphmbln%a oatalyss pescursen Bg@sf@ntnﬁ the

I d
or BRI o9 BFBrB e reRBOE B e pRsench ol ore afur
hm Kdﬂﬂdiﬁn@boxﬁﬁmﬁds atmdetﬁpérﬁﬂuel\ﬁémw AG0HE; andmtmh‘bﬂmg contacting
avi

coff pngpucg Of cr . etzl'fl egggﬁlscot %hﬁgfﬁm#' e&?l apd alkaline-earth

10 Of nehi€ i Al é’aiit‘.'s of bl%am@ 5&1&4 e @ st®0% 6RahbEdhtehg oﬁalkah meta] and
sup ort wth one orr nmore nmetals from Col um

eceanth Bietal, b metad salifei erge@ﬁﬁadmsth%?m%@e% rwbﬁ-ﬁq"?scoment of
20&1@5 A, Bh @Mk e%h ﬁleﬁ{l ih Bt §‘e[1‘és Q€ brgarfid Béifs isQetermined by

m xtures thereof to produce a catal yst ~ precursor; and
foABﬂ'h@Meﬂledﬁﬁhif yst by heating the catal yst precursor

in the ! & ?&%S?e oo g{b‘% de§)5 b8 o?ﬁllg%ﬁ’ﬂ'&gcgﬁg@é ﬂjo&g:t, comprising:

~conpoun u r e )
15 c o m:mmlnhg agrude fetl anﬂ:n ong oc ootk ctataiyss te pmlductermtai produgt thitd includes:

duct, has tal Ni/ V. Fe onte
P e epra R e 1y e ep SRl il mful B2 SR Rlo1 MPa,
: Coﬂie%ﬁidelféeddﬁvﬁig,t}&[' piapesf critle fbsﬂ, mwmm@cbnmveﬁat 1€BkeD.00002 -,
|nvent|o 0 proyldes a crude.c osi ti.on havin
pegragwa% lee-'rt@aéoy b AR W?f?ﬂmgsfgﬁ’ Aeqmiynigg wpgﬁs‘”ﬂh one or
- of Ry OGRIHRANC oMk Ib oF tllihq?ejnbﬂ']ﬂ TaBle Ishe@ir ﬁ‘IoEd &dﬂﬁpoﬁﬂds of one or more
between 95 C and 260 C at 101 MPa; at

20 gr W%ﬁom Faw@aﬁ #iohe Pwnqdw “Epble, of iXyes ﬂ‘g@tS to produge a catalyst
‘“g gr a %ﬁghﬁ' ! ogﬂgg'%g cktalPht p@ecﬁ&%r Mrﬁe prédence of one

carbons W th
r angmod:l slfun d@utalmng @m ag2 tenperahide Beowd0a Clﬁnﬂ@ﬂ!ntmllmg

gr 3% t g L%S sﬁcl]]ﬁﬁat%egr{r&‘d'éﬁym&?}d{ hds %§§faltrgi?@/l‘g cOrtent of at most

I nore catal ysts per gram
pr 60kbaif tthhéJ/F aveantrit ofithalcaue fredywitkesin AV 1/6/?/Eﬂ1|@ntent 1s as determined

co per gram of conposition: at |east
23, gﬁ%%ﬁ’ﬁ’g%%%r as determ ned by ASTM Met hod
DA294;  @he in@dition Qlsad pﬂzﬁwiﬂﬁ a Olfude Eﬁnﬂﬁtﬁﬁaﬁ!hﬁ@@:@ﬁgram of crude

PCT/ US2004/ 042651 residu ete
NG ERTERPSTBBOR Loagt (00 s pBEF RS a6 P%WP%? ¢ dptigution

Of %&W@&M 460 °6st 8301 ﬁtﬁae&Q&sWMIGgi&mQBf}fwrdc%Sﬁs with a

wherein MCR content is as determ ned

TM
Ve bbibde mmsmanwmwgﬂép PG aed S #9101 M i Loast 0.001 grams
30 de%?ﬁ St fhoRY Yvhtﬁg‘ﬂMflMg Qd@&%ﬁ&on &t@&% 320 ue %& 850 & £9.101

provi es a nme oduci ng a crude product
c ovitai sadggeater than 0 grams, but less than 0,01 grams of one or more catalysts per gram

of crude product.
The invention also provides a crude composition having, per gram of composition:
at least 0.01 grams of sulfur, as determined by ASTM Method D4294; at least 0.2 grams of
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contacting a crude feed wth one or nore catal ysts to
produce a total product that includes the crude

w@gu)gkmg\g@erel n the crude product is condensablpgeTals2004/042651
C and 0.101 MPa, the crude feed a MCR content of

at | east 0.001 grams per gram of crude feed, and at
| east one of the catalysts is obtainable by:
C OfeRidat, ag deterdminaisyt ABTMMMethed DE30% ad thre tarhsositionrhad 8 weight ratio

Col 6of th di c Tabl e ne re ounds.
of OGMERoniest fee%f eres goteRgF ahirrsh o Whohan R gapet is as
TaldtBrmifdd B ASTVOZethREDESHO, arldoC splhltefes@oftaitdl ¥sdetermined by
precursor; and formng the catalyst by heating the

caﬁT%Mcﬁloéwp%r in the presence of one or nore
ssul fur {étiBh | FRRPQHQ%%&@H of ploBIRR LAE I*aah&,vaompnsmg
i

500 C and contro ng contacting con i ons suc
t heomcudga prudg fest Withong oMBRrecostl wstitto produge aigtal p@d%téhat includes

e S0 S B R0 b 01 s

| nmadé featha MGR: cpmem iofletleast 0@ hgrams pergrard of tmde feedrand et least one

t.act f
or O sueRa L blRs byt SREEhe Auiber itons B Bl bl om
10 | n Qbmﬂgﬁs oﬁtlng&{d{iﬂgléabldp dxh%drgno;wg emj:ounﬂh& cmg gcl morr{j melals from
i s _condensabl e a an crude
f eCQlumovref theRerodic “%?P € PT AL %ﬂ@%‘a fogefaﬁkﬁ BéP"aJQF%R%‘FSO" and
Cr 4R 8REl catAPH b3 hedtRB e d&ﬂﬂyst ﬂfecﬁrﬁtﬁ‘ i he Pphasérice ofaivd drdnore sulfur

a pore size distribution with a nedian (?ore di anet er
i nc@talamgeomp@mdsmtmwamehw 940 9C; and senirelling soptagting

th o
‘é?ﬁdﬁ’tﬁ)o%% s "theclfm ggrr&ﬁm{ &gtafhﬁcﬁ%&e&'&@t most 9% of the MCR

di s aV|n ore dianeter wth
15 t heonted iofithe poide f@ldawharan MUR eersent ipasrdetesnined by ASTM Method
@4&%&1”“ on is as determned by ASTM Met hod D4282;.
trolling contacting 25 condi'tions such that the"
crude pTheineéntioasalsa pl‘@ﬂes)ﬁ methodwo$ proﬁ@@iﬁg;d crutiepiodRtofomprising:

}\/qu)fg%p%%gg@%g %?Q\A\Gﬁ{éﬁ OF Fore c[aia&vs% tg st 3%6 agt%gag ﬁ:‘égé‘ﬁﬁ\ﬁt includes

C omdel PA6HUBE Whegin tﬁ@éruﬂé ﬁrﬁﬂﬁtft iscRmasitlé sms "Caihd 01181 MPa, the
ams of oxygen, '

“ d by A t hod
20 23 g5 Shed AR GOY oF B R0 00| GETF 7 S CREPES b pyeast one

AS Bdiz8lishBafén Vitida Hedidh poie diMgdtélif a range from
gﬁ%@?@%%ﬁéap& 5 Is/Et hodn D53%7e Thle3 i nvention &

aI 36 Ao d 80 dewith atlenst é%aﬂﬁwgp@ bR of Bges ip dhe RyFeFipefistribution

GoTRiiad b b8 dianfler WiRln 43 A OAUGRRARN BorcWARAG, whSrein pore sice
of dstrlb‘utmn isas dctmmd b]B‘tISW Mesiiod W2 820 endoentaliing contasting
(I\)/Eg%b it thé%‘ cglé%etprté 2064 I\ﬂéR?)?gtel{l 9@‘% 0@?‘159?6%1“‘ the crude

grans o res
ZO@&ﬂpﬁﬁéiéiﬂ mnwze@ﬁmadzsmsmemﬁ EéﬁB(by ASTM

Met hod 307; and the ¢ osi,ti on has TAN of at St ..
0: 5. s TRCIBHENRP Al PEy REH AT e B B8 B ot BRI eopposition:
al aomB V\0d gfandk dfbﬁﬁg%ncaameaﬁnﬁmny hswmgethp@ E3&3‘ arnedt 0.003
Con"pOSI t1on: at | east

degewm %é@lﬁgyasldstﬁm o ASEYLYahoR DIRoREnd 8 et 4 gremspf residue,
300f aéﬁéérﬂiﬁ?cd QAL SEYs3y. ASTM Met hod D5307; and

t he conposi t [ on aving a wei ght
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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ratio of MCR content to C5 asphaltenes content of at
least 1.5, and the conposition having a TAN of at

RS bod8nezeapherein TAN is as determ ned by ASTM Wetrhidood/n42651
D664, weight of MCR is as determni ned by ASTM Met hod

D4530, and wei ght of C5 asphaltenes is as determ ned
by ASTM Met hod D2007. 10 In sone enbodi nents, the
i nvetaniioed Bt ASTrMethdd P5307 andtb compositionbias h TddNeoftt most 0.5, as

nDr of t he ositions according to the

[ n\c/1 ‘Pb W’é‘éﬂé Pﬁg‘{m (a) has not been treated

inar e'[“hmﬂrgntloﬂ alsb iptdvikiks a @rude oompdsitivhihevidk, per gram of composition:

ab BtAeesh O ot & S i R e e T Bt B9 3006 02 grams
5 SUeTresidQTRO AR inddey ASPNINMthéd DS 7 8RIhe ESpipdsAITRhbARS a weight

hydrocarbons a portion of which have: 15 a boiling

aFfie AAMGR ponient snChaphaltenenrontent of@t Ipast [pand te pernpysifipn having
r ap qul\ﬂ% frlo% § Qiherdife ﬁ"ﬁ@ﬁ? g%?ﬁ%r%%ﬁ%\xe% %&i DEGH, weight of

ng range distr
30 MCKEtas detmlmwlw AZTMOMEthad) DA 33{y endiweighti df (is iasphaltenes is as

0.101 MPa, and a boiling
range'%gm:ﬁ&&‘%%ﬁﬁ égg‘l%@r? 400 C and 650 C at 0.10 ]
10MPa; ( dlnsbas embpdlmegtsam: il’fven:tmm%ofpeﬁddesah chmbivbtiorDwil® one or
1 grans..of h ocar bons., haV|n .a bojljng . range, 2
G P B Ao B ot A e vt A Red (bt (@) has
hy déttead tewne ib a\mmerga dbgliléd, aﬂdforrmﬁmgatmuw(bms components
bet ween 100 C and 00 C at 101 MPa 001 grans of

hy 83804 %‘?fél Ve b%lmﬂp%vgudeafﬁgiebaa ialepst Gt graps of such
betygsh Sr%ﬂﬂ df &Q@e fée@'t(cﬁoﬁ{fsﬁséX%dmgarg% §p&Bn oPfhich have:

hy drocarbon avi ng %:g ran e distributfon
at

15 beP Reiling Boge @stahahml@v é@O (9110 WBRa, abaiding 19ge digiwtion

e U e R G

of 30t °C g dsk01(VRa, adoiling sange disBjbution batweenr WAJE ahd 669 OC 8t 0.101

boM g sdelbethestlivdmio Beieet Ao 7 B3pebiet 07y P oy s,

c opgrrgrane 6f eridekfeed, avizasd).00h s offhydiociibyndtasingta Hollng trange

o R B2 o i

@iktriButitn m 100 °C stid 500 °CPR1D. 191 magb 001 gﬁalsfoe ﬁsaﬂrocarbons
(k as at_ | east Q0 1 g)@arrs of VGO &r am of

ing abpilingrapgecd 1%wb1|1t@a tgen 200 Entn St Bd81 b@’rﬂ, 6601 grams
gr @fﬁy@focﬁl‘bldﬁs%afv & bof 1 &fﬁéﬂishﬁﬁﬁoﬁ%é‘t%gh mﬁt%a'm@ °C at 0.101

hydr 6car bons; (n) one or nore alkali netal salts of

onMPeand 91 gragmsnfdydiorarbons hevies 8 boiing sange Histribitiorebatween 400 °C
25 ”E‘Ln%' S?thaTO b1 RV () nil A LA A 6! a‘i’?east‘?ﬁ pus HAYafi from 0.3
0) conpt

I'éast one zi nc
or @aﬁﬁh G4 3 10Q) or AAdS O7 (f)Y ik au initirl beiding point efas teagii260 °C at 0.101 MPa;

i | t. of i id 2 063934
Aclt? Bl bis o RRa A 2R fof Ml A0mE0 S0 exieittomipvrre
al peo gémnowﬁ tede, fedd; (i oorhyprives ml’ﬁla;}ﬂ)mhst am?ﬁm 00 rmt ort005 grams of
ma S Or Cco accaqr ail (0] e venti on

Sips piprogetesd (s adras 0001 @aos sy OO et of pmde feed

30 c oamu ﬁﬂl%as“m I Qrabid ﬁtrbdlanetﬁe graﬁwhfdae fdeBOR)R0MpHSELS oxydeR

sone enbodi ments, the invention also provides, in

c oS bydragactiony (B) ane o5 meps alkabiimetplsakiefinga o7 wpre organic acids,

CORROSE %@aﬁmﬁs CRARIRR1 Lo bPGhe YRS brglhic BoilE bPAHudEs thereof;
(0) 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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crude feed with one or nore catal ysts to produce a
total product that includes the crude product in

WobGhsidases¢r ude feed and crude product both havecd/§Ro04/042651
asphal tenes content and a MCR content, and: (a) a sum

of a crude feed C5 asphal tenes content and crude feed
MCR content is S, a sumof a crude product C5

as pgal tmgﬁw eabbdiftents/tHe alg_sﬁm@laa poekidss, imaalnlmmammﬂm bne or

Is S, an contacting conditions ar controlle u .

{ hRPTpt Hmodne com RN s SECor R D e i FAoReeride f26¢ that i

CORKtARABIO By fé%b?hfgi rfl\égghﬁﬁﬁi &RHoldsIrédte Solatile ti@tnaphtha from a crude.
a

wei ght rat1o of 4 content of the crude product to
a C5 aslpivame smbedimgntsthe inyentionelseprryadesy ip gompination withone or

5 ' 2a0AR oftheilthods ol %orgP%\i/t?ugg;a?col}dniﬁ tglr%gb ﬁu%iﬁioﬁ,'%’mﬂt nBE B Gontacting a

the 1 nvention al so I nat1 on . one
or crudd feedrpnith oné ot there wetalysid $o producsraoial priodust that includesthe crude

" to_the inventi.on r ' i ch;
y B Y b R SRR R o]ty B by ggorent nd
med MURe cortehY, dndgl) a suy of Dcraddofend Cs {sphalieney dontpatand crude feed MCR
and/or (f) m xtures .thereof. | one e di ment t he
R Gy 295 R GO BT SRR O AR S inde piPdoet MR
10 NOEghtédk ist I CandRbNAE g RondiAGRASE EdnBOBeBeR thdt $'Us BOMbN 9% of S;
i nvention, a nethod of contactin crude feed

20
wi e/ axi{) tBe contacEing sansftinss yq%ﬂiﬁ?@&%&@ Bategyaght stiofeMCR
t h@dntddp 6f € gﬁl_de BRd6ét 48 CRESAMEneY R Bf thD6rulé bdaudt @S a range

is contacted In a contacting zone that I's on or
cofrpimdc? tod.Ger 13t $Hore facility. In some enmbodi ments,

the i nvlglr)s{)%ug gﬁl@[)&ﬁ,[eﬁ;g%}{éﬂx%ntioinrélsﬁfﬁ iRt ih%@mﬁfgﬁﬁbﬁﬁ: one or
or nore of the methods or compositions according to
'15 t hmotenofeld methodsaor wehbasiticnk atcordingtoi theinver@idn copdsageh: pepree, in

a cru f.eed with one .or nore al ySts_ i nat ) .
o bR Bt g @l FEHRREh Ik b plfpane: @ Tig.
. CORydrodakbong (6)inéregdst ﬂ@/@Qf}dﬁiﬁcﬁmsth tEat: (3) ? dh :

rati o of a gaseous rogen. source to the crude fe

e Sl and S r S men b B iR BT St EpEbifon Wi one or
0 aGRALST thd WEhOBER cER 6 ENE BEcosdib & thein@éntioh, Lmettled fetacting a
contacted with one or nore of the catalysts; Eﬂglb])g t he

¢ aesﬁpe crude

20 5 cprade fegd Path e pr Mexe A RFS GRFrodie el rrodush the
Y?;}%Pﬂg vehe¥H {h?, @ﬁdp F2d MloRtaRled 30a EdHachM LN Tht BUH $2Qoupled to an

rate o ydrogen uptake is such that the crude
pr odshore fagitity. TAN of | ess than 0.3, but the hydrogen

upt ake fnssohlg%%w{) @n@%@ﬁ?’yﬂ}{on%so :}m 48 c&ﬂﬁﬁh&%ﬁiﬁ%m or
wi |l calse substantlal phase separation between the
cr mdee dfebeimethodstdreompdsitions nosting todhe nmeptiony st method thaf) comprises
the sel.ected . ,rate of hydrogen take. i s in a range
251 1 oS s Sruds g wit ot SRR T e brseheh oF AR amgon e
3 gﬁj’r(ﬁ@gzﬁggtlugg %&cgﬁgblﬂh% @cfzné%dg;i% Z%tfdgims sﬁcﬁ)tllla‘.t:l'(e) 4 tatjoiofla gaseous
ur ce
vehyirpgep sevrc@@stﬁ%ﬁa%e 150 AJARes gf@w %E@Wﬁ?@y@w tpeters pf gaseous
11nfhro %en%uﬂc@ﬁ&tcuﬂi@’ ndefer of Sude fobd BEFdctedOvitt drie of inorélof the catalysts;
a

parti ressure of the gas and/or the hydrogen source

i s (ko dheselsetied mpte e net hysiressnmateke ifgontrelled By yaminga nagipl pressure of
te IS, -

01 SURSENYEFhel € o070 4 PRSEOS 0 o o
hy TAdbefriess than®S, bat thehyalrogen gptake isdess then 30 ampent oShydrogen uptake

it gh‘%ngf rf,%gie;srél%té)n%iﬁ# éh%ﬁgs%ﬁar%;g{; §32%§eg%y&g&e%arﬁ%5 fofal 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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a flow of the gas and/or the hydrogen source is in a
direction that is counter to a flow of the crude
f\egqoosgd‘g)gsghe crude product has a H C of 70-130%4

C of the crude feed; (j) hydrogen uptake by the 7US2004/042651
crude feed is at nost 80 and/or in a range from1- 80
or 1-50 normal cubic neters of hydrogen per cubic
mh@ﬁlmawmﬂ:eiti eﬁghs afult/br the Qy&bgldﬂonfceﬁhmﬂeaﬁaﬁ ¥, 4Qeast 1517, or
t ot al év_/lF cont of af nost 0/ nost 50%, or
at Bt PR Ry Eoanbor e Bigee WiEeeizeapirolled
( 1durtrd@ofifa P%Q@Bﬁthctﬁ%&erﬁp&éthfe% inCceRh @ o 50 75@0 1§Oa/ﬂ)tal liquid

or 80-120% o sul fdr content of the crude f

( n&lmtﬂyespeqeo@bcw afthe gasrmd/on thedrrroger wvrceds mmmm p.1-30 b,

s SO SR 4308 G gy %0 s

9035l flowsf tfe gahand/ershelyairegen saurte iofin & Hizection that fseeunter(to  flow of

G A il A EEVCEE Ok e DBt o )

1OHydr<n’genmbmke ky derneie ftedis atahost Beamyorde a rege frofnp)- 801e 1-50

el IBEiEA A R pfeber P ey Skeatedech (0 ariae roduct s

10 aciothd NofV/Pd combsit o2 Hosed0v R nost 5050 U atGhosil Omﬂhe NP/Fe content

15

20

25

30

of épe content_ of al kali  metal and al kal i ne-
mef

S i oot T Peshuch s e uckomiggt 917 Or 1656 o B0-120% of the
Cr iRy EGRdht of b cAdET4E! Cﬁf} i crﬁ&beprﬁédégﬁasfae@@ﬁ) cohedht 39 70-130% or

contactin is at 20 |ea$ crude produ

- O0- 2105 aEtbe MG sentalr obibecnie Bednioh thegoss prdastins « Soue content
oromtl 'a?ss§ 9b0f4)os)fo &n@r@xlagé&a&ehyoﬂhe Llﬂg?fe &ngbﬁn?%qldgbroduct has

37.8 C cru
7%&@@2&:@50@t MO@ Bﬁ%!. stynast 70%.et arosd D% a&nhpstalﬂ&l’o’ or at most 10%

LA thdSo e BB BPE b8 Teck (ol B5ioide BrodittHas R70tR) sBftens of alkali

t hoaetall A sikalineeanhi n@al, fvemdtabeuits of oxigﬁnwadxdmﬁ'@t fnbﬁtm()%, at most..

0. r..0. |
o apest ot pfais ol g3ttt et el sls
C Oftttirgldtd RRs\h tHe cARIR f&K; (qVRPSvalife df iR dileTOSS dﬂing contactmg, is-at

conposi tions accordi ngi]a;o the invention, a neth

at
coRPY | Se@) the Grids Praduet has & visersity atedy-$i¢ af & ﬁ@%?o%@i @ost 50%, or
Cadt okl 8fde Qﬁ%s’i@ lok iHeGrRe Mea Gt 519 €QAhS LAASprbBuct has an API

reduce a content of “or gant ¢ _oxygen contai ni n

C oSfE‘GU’erg 07 130%mifen AR gyavity ebthe erude &fed; andfoe () g‘@ coydg pridyct has a
,gﬁ s‘?%% at'u?osE ?%Ca‘?% o508, F%%ttz'ﬁ% 6f @3@) 0%, of the

an’ oxyg con ent o
ox'l]ng rmf timrmehtfeadfanﬂaiwenmnadg fiae 0,000 b) 0.5410.0lcta$t2, on&OS to 0 1.
conpou of the,. C. 0X cont aj ni. n ofe ound
Compo 8 sort prubSiBedty thep RS nd DO i PR Y ome or

| emsie of the mslitaie uﬂﬁbmﬁosmbﬁs AcgdingCo eMHRAtIeY Etni?dt}wdﬁmt comprises
es,an alkali metal_ salt of a

mé) t%%@r;jgsac co %p%e L Wil)" ong orjIoFe pteyds mﬁﬁﬁ]&ng)'ﬁoqt%ng conditions to

0 MEARE @ cOMERIVIT ordafid bRy FENREntERIR AIRRSuRR FPWhSE: aﬁi‘contcnt of
al kal i ne-earth netal salt of a carboxylic aci

2 selpgicd orBRio ©2vEy cpupruds oaduwaderh that the sruds rpeoduct has an oxygen

coasﬁemaﬁno&%waggﬁﬁgma i § OL Al RYg Cf(gjm V#Qtdo%e compound

conprises a net xyl'rca
t hed theetrgdnicenygen eetaining cmpomndsecomtlaetsa thetalrsalCof aicarbd@lic acid;

Of(n)i aslP E'ﬁ:@%ﬁ: ;g%g ‘;h% or pgerﬁcrou%x %&%?ﬁf%{m 13 mPrises an
c cnﬂmhm:mlﬂ sait ofd caﬁlﬁ&tyh&ﬁlﬁﬂ Qd) dt hﬁstamet:@ﬁpomﬂ of the organic oxygen

B T N i

contalnlng conpounds
24 .



in the crude feed originates from naphthenic acid or
non- car boxyl i c contai ning organic oxygen conpounds.

WoSEResuipodi ments, the invention also provi deserigkioos/o42651
conbination with one or nore of the methods or

conpositions according to the invention, a nethod that
conprises 10 contacting a crude feed with one or nore

Categkbat SorhpbubtBlioEthe okghictdx§gdi deBRIiREE MpBUER RS a metal salt of
with at | east one of the cafalysts at a first

t eAgebanilie acifovhasisdhametaknompeisssipge 8 mgreduetals drom Column 12 of the
te m%d?:[t ’ié%)‘feé &@%'{l{% I?ﬁtgfuf |aNnte R nbh-@ABoRAR containing organic

contro Irst contacti ng tqrr_per at ure
i s cempduadsef aBnog 305nef the bentent hnanecsdhnxyioeaniaining grganic

5y PSR ¢ i 05 SR EE @) MG b O 5B cofding compounds
at irethe exde fbed brifinabenfremn naplithdnic apitheli tonaarbomylit dohtaining organic

tenperature of, the first uptake condition is at | east
300%YEEP EHBPOYPHSIn t he tenperature of the second

upt ake. mapdieleh®adin{ets, the erverititdealJogrevidss, in combinatdedtith one or
wth at | east gne of the catal ysts

] t.a :
i more efdhpmpihpds & cPBIPPHIRAS 2pRpr %P&@f mygption, s metbad figcomprises
10te Hﬁﬁ&cﬁhg b @rude REkdtiieh SRt Blotd daghlRNE WhidhNG) BeRrude feed is contacted

controll éd such that the first ‘contacting tenperature

i s vath ahisest opoof the pajalists ateirstierapaetitsifollev bycpigfing at a second
te efattt% G q;l%) oﬁ%c@ﬁ/ oB&HEOnSHRS cdmtrolEd 'Sk ﬁgﬁgﬂﬂ Yffrdt 'AOntacting:
cting; ?e chyro 3 u g

con en gas I's generate rin
c o tengpetaturg is s testt 30 Cloweretban the secondi¢anitasting tenperafuges (b) the crude

controlle ch.that th t
o 0 B st Bl St Blogb ol BB wor M R0 bnd 16874 o second
15f e@?drbgenﬁ@tm(&ebﬁ?timﬁbﬁd the ;tjefnip?fﬂtuganﬂtge Giesd nptaloeacmf : Higiet js at least 30
an ontacting of the ¢ e fe nd the first -
oy T tHeteperafoRy €4 U Sepo LR RP SRR GOR: (A e gmudedpsgtis
- U N@ortititdd with &MeH3EoR oTeheCdatahiRf aba fitdtNeaipeatureRslowdd by edntacting at a
25 the TAN of the crude feed; and contactjng of thtﬁg ,
i nisecord teEPaRETHaBd thetcoptAerng fendidens P coogplislueh gt B Bt
cr u&ﬁad%g rat @8 Gk WRARISEI0D “CNEwE tHEEP sRERE EoniREn2tchpblature; (d)
of at nbst 90% of the TAN of the initial crude

20 pr buidrogen gag js gsoerated dirieg Gostagking; () hpdropsn ges 4t groRiated Yedng
350 g A AL ROl L e
addptakesmaleast atpattiontof thetpenerated bydrogenp(f) the trude fied iseontanted with a

t al . 30 0 f
< BB A AP S portaeiog nfhe PRHE R e e B Rkt Fypms an
\tlw\/i :ijrhtialamdaﬁfﬁdtﬂ:tpnﬂﬂ w]méiﬂﬂ%eﬁ?iﬁhlmmcie@r?hmﬂmﬁ atd"m ofat most 90% of
ragen urce suhsequen 0 nt.act. w e
25, e AN EP STigs o0 . g HegmgekEbdehutdif end thogogond
| N cRaly@Toens’d @Helrédich ahdWherinihecrudiredyet Rea TAIIOE at most 90%
nmet er “of crude feéeed; (1) hydrogen is generat ed(,j\j duri

L€ g

t hef teAdbef theinitiah erude pioduct ) Gontacting s pretosme narstaghied bed

additi o . _

e eeblof Bl o b (lnb T B RARER1R) 10 BRT) e food s

of comacteionidh ait stditionalrcatplyst subsrguentt éo eptactiwith thy one or more catalysts;

conditions ar I trol I : :
507 p 09 it SHor? R Ry GR A A Bl Bl rde 04 2 potacted with

of ah héditicnaleatdl e th tha presencé bfwbhyaltogeh sowyensmbadgecht to contact with the

hydr ogen; the crude.feed j§ contacted w.th .

U e ety s in gencpled at7aledn el g 1120 normal cubic

S UBfefsid S thdic Wieteh ofdruddided; (19 Rdrogeatia hotetatall duging e@dtacting, the

tenperature, 5 and . the contacting c¢onditions ?re

coktuds feed és copanted pvith anjaddifional patalshinthe prrsence oF 4 gas apd gt least

30 C
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| oner than the second tenperature; (n) hydrogen gas is
generated during contacting, the crude feed is

WO LASHERHsM th an additional catalyst, and the pcras2004/042651
contacti ng cond|t| ons are controlled such that the

addi tional catal yst uptakes at least a portion of the
generat ed hydrogen; and/or (0) the crude feed is

S UpGrasivEeMnthe gexﬁfaﬁd&@ﬁﬁiiew ahh t}&rcomdd:h{gl conditionsatrahlys tonablled such
10 a secon

ar Batoflew BEWh‘ég gf’t‘ﬁg lﬁ%?f“”i' @88‘6&?&’ ?‘E.ﬂé’@‘g nd| esf%g(f and a

| easy; o B8 ghnerdtéd ROGhdEGdSeed iaeeonmww@a v&hﬁﬁ;m catalyst
provi des, i n conbi ha |on vvlth one_or

mettidiist topperenisend snbsagueatly BithEn @d%omh%a’fﬁim éhe $°6ﬁnd tgmperature,
5 TeLRAde &J}@&cuﬁgeaqditm aIeQ:B%(ﬁféH 'sﬁk?x tﬁat“t?}é‘ﬁ’x%t tEl% ehatlid 1 at least 30 °C

one Oor nore C ys S In e cata yst is a
s u]@p\@r theul theSecond tinyperatunsri(n hﬁdfggﬁ@rﬁ@l? is genared dering contacting, the

c
21 PR et s e M b O, My e {ehath i ondiiops re
( byortodedsuchthasthe ndditiensd pﬁalyndlptakcm klaytsatpoa:mm afthee generated

2ciEresn bRl ol s ol Hen o Y Bl oaf bty o

10 t eRBRbA téhPerafis) Whd HeQokta@inigQRbndiforilikd ¢ohiralkidd sugh thatithe second
life of at |east one of the catalysts is at least 0.5

y e EFPCEHE? iatleast 18¢ °G-east one of the catalysts is in a
20 fixeg sHd eﬂlﬁocﬁfdéﬁt%'tﬁéilﬂvgntfoﬂ%ls%rpyaﬁ‘defs 68 @ombinhilorSWiffEone or

enbodi nents, the invention also provides, in
c omoreefthomethpdstor gpmpesitionsepeerding torthe ingermignes wethod that comprises

¢ 05%%1}1% 2 Qﬁd@f 58 Wi e bPmb eca#a.?é%riém h %e E E'tﬁfévstt:@ & upported

rse con actln a Ccru
15¢ absﬁdalyshnd thatsu;bpeas:bnmnaesaimmha sdm,ailgca{almmnea titanium oxide,

orted c tal yst.or a,bulk.
pivBtoid Rpiosndh ofr b RutieCefeBh ToYpL oRfst Poupporia.
C Ot‘milyﬂ @fd the Suportli®parons: (S ltise thethod ﬁﬂ:hermompﬁsek@n @flditibmal catalyst

ot B AP 8 FTRPRER e ABPBADD CapROr{A B ur 2ot () & e of

m éttwatsfs&etdmseaﬁfalysfsm at18t 0. EgéargirﬁVBrQé) at Rbgtloyé bf thatatalysts is in a
| east 0.0001 grans, from 0:0001-0.6 granms, or from

20 0. fwad bpd @rghuﬁl?ﬁl%ﬁeﬁﬁ-@e@?e nore metals from Col ums

5-10 of i %&'Bbs]‘ﬂﬁieﬁ‘ts, tﬁ@ﬁv@mﬂoﬂ@%oﬁoﬂ% 6in COMBRESHSWIH one or
one or nore net from Co urms 5-10 of the Periodic

30mpeixfdhe methedsar gpmpositinns aerordipgtp theinpentionss Bethodthat comprises
mo E&t&%}ﬁgh §rud5 ?e@i gﬂg f;’loﬂeQ‘,ar fystshg 1??5 ar1e%g ife cA@RlsEis a

one O nor e from
Co buppnﬁetﬁealal)yst)br g tudk mmi pesalyst afichible eypportedriatalyst egbulk metal

L e

0Ner MbretomPouitids af Snef dr Grorépietalsrfrony Colimne 5- 10fed ﬂﬁdfenodlllc Table, or

eyt tercol (e 8 e catierImissy BRI AR om 01000106
PCLHHR200Pd.86R48.3 glgitrﬁlndr']? Sife d? nf¥fdd metalk AnACEIudins 91O offhe Periodic

nore netals from 7-10 of the Periodic _Table, oo
ondalde, ave pemersrasBRARSs of s merre Fstals frrsp GpRumns 5pi0 of the Periodic

0 Co il“h’ﬂp St)r EP%@reQ theldof: (E}ed'o 56 ond 8Pinbre tﬂétalg'fr&n%cﬂ&mns 6-10 of the

rISGS O e or nore netals from Col ums
5 Bem:fdut Table, Pae omimrc cTmpounds ofaneer mepr metals ooy Gelymas 6-10 of the

Epggmgrfgb rret a %ﬁgﬂé&&ﬂ?@n&s %n@f)r 15&@ nﬁeteﬁ?frblﬂ(&o?umns 7-10 .

I'ses one or
rrebﬁllhs Péricaiia “Gﬂilcu ome &r bre 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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the Periodic Table, one or nore conpounds of one or
nore nmetals from Columm 5 of the Periodic Table, or

Ries bbtsRegadsher eof ;. (h) has, per gram of catalyst Pcfl‘tuszoo4/04zﬁs1
| east 0.0001 grans, from 0. 0001- 0. 6 granms, 0.001-0.3

granms, 0.005-0.1 granms, or 0.01-0.08 grans of. one or
nmore nmetals from Colum 5 of the Periodic Table, one

Orgri¥it 6r (EDTPMBI BeidnsQff: he@r MlordmeErls ﬁbnn@dﬂainas mo wf slPerivdic

50f the Periodic Ta or mxture
e QRRoTaRIe S?mp%la%eomar mofe 1y Eﬂ%ﬁa 'tlhé’f the Periodie

Pel‘dbR:d bfmikdRbEther0hL g@ Rs 6 RawGIE Metls e (‘X@Iunim 566 of the
metal s from Col um of the Periodic Table

m Berlagte FablsispecH oy coremeundet oge SHnGRe meial BPGolppsif of the
5 %g%l g'gﬁleP o Xty t% tﬂé}éoiogﬁ cOhATSRs otk QQRord mbtal BoR Co]umn 5of

one of nore netals from Col um
ofthd; Hmdae:rTawa onéTershers compounds pibang of GrppouAals frsm Gnlénmé of the

I f t I
i Ber B cordne AR Ty Radber i OE Ll e B (000 rams
f rfeom GODOND0.6XPamd, 01008-0Pegriuns]idd05bl grame,tar 0 Qr@ﬂfg‘ams of: one or
CSHBS ile Bhp LW o B L L oAb bl of 1 o or
10 9 rlﬁé’fhl@fﬂ'oﬁﬁﬁélhﬂnﬁﬁ of tHe@®i8die GQBle Q}t@ﬂlﬂﬁl@d‘ﬁ&h@mfﬂ(iﬁﬁm&s&m or
grans of: one or nore netals_frq Col umm 10 of

PeRpsaRctalTfipmColgnR6 gf thABEEodic hpRiti08e oo Fgmgpul phone or more
mehabi o 1?119111@?:& ﬂi@’PeﬁQdﬁfTaBl@ eor%ﬁkh%'tﬁerﬁbd]ﬁms q;fer gram of

m xt ures thereof r| ses vanadi um

c mmhd@nbﬂ O%In%é EI?FHS, %9 DR tetprass Oﬂﬂ%pécﬁramﬁ( IQ)OI-U 05 grams of
C o for 5% om ?Ql)ﬁmﬂrG dFhEPerio Pféd&le(bfr itr&&hpouldis of one
ures ereo rises coba one or nore

15¢ Oommra destal from Glokintn 6 of therPsriadicEabld or wixturey fhpreof; (k) comprises
m%bla i}%ﬁ?ﬁn t#%#@lggqﬁﬁg%@ES%lg ;ﬂﬁg und %r 91fore compoynds of one i .

C adrahots ineta’ld ﬁcﬁm@oﬁﬁin I & thy PevivdivrTaPle, bxrmlxn&em&ecif, () has, per

gr ans 1?2 a%talyﬁ}r %ﬂ?iwm 0. g?'ﬂg{l grﬁ’éﬁ(ﬁ %ﬁ% ':iuoélng or more metals from

t L@&lﬁfnﬁrlo oP 1 FefiodiP TEblE WNB ohdfe @mpbiiy i 61 oerIore metals from
m xt ures thereof; per gr of cat al from

20 0. Gojumg 18 of ﬂ%ﬁl’?@“@@“’ (rf‘%}ﬁg% RIS H@r@? (PP FMPS, g:g.r@ﬁmm, one or
c %Bﬁ%ﬁgruﬂ% ofila 'i.lﬁrsof Ilﬂﬁi"tlﬁ@sf thcr@&f) (1) QOBPHiseS BicREICorRor more

nmor e net Per|0|c Tabl e and
0 n@nmounésrc&nmé:elamsmmwzﬁ ttw'p@fsrfp) sompises pebapegnesy more compounds of

T4, t%)Ib 1, \gﬂ'ﬁ%ﬁl‘e tlfege‘:t‘n)_rf] 3(@) (!Hﬂlnp?{seg rﬁ&l:}rgdeﬁLTt S o%o?‘@?fbrﬂﬁbunds of

rom
C onﬁplybéam:n onmixturesthereofs (g fres; per grammf @talmmfrtm 0@0110I$$1“ﬂm3 or

25 B T g RN i BB e

m ﬁn&ﬂébﬁ $r) bhrapeses tuné&tén bASer mgre I’co@p@.mds) f toagstany st mixturesthereof;

0. 00001-0. 06 g nore el ements from
Ishh% 25 B Ok B SG 0BLH. SOH@B st OF More tungsten
§s, 6f mBAgeOh g set Snefor b abuEIEoRBCoRn 6 of the
V\D 2005/ 063934 PCT/ USZE) 4/ O of the Periodic
TaPgriodicorable aad gpe.er mens mesigls fr ?%) O&He%b%frth% crigfi Toble, wherein the
30 mjlgngln %‘EB%%@%:&HWHWBE Col%ﬁn@r?fétélﬁ@ﬁorhh% €0fuj comprises
as at nost O. rams o gaaumna per gram of
C adred oy sttare elemients erm)Ccﬂuasn 45 of the BeriqliGTapien Ane gfmerp gempounds of

I
O e e AT G {501t Po R PLAIR BB heleb 1) hus,
NOpes ghim bhentabyt, Ifmkso 0000 dnfrosrirhs ahsnammrd elegrents fiolneColumn 15

! ane tﬂe i’enodlcal“arlr)?et Qr?edor%org gcgrﬁnpoqx%ds of one or more elements from Column 15
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catal yst conprising conbining a support with one or

nore nmetals to forma support/netal m xture, wherein

tw6 26d5R18sY3 conprises theta alum na, and heat t pgaigdIdos/oda2651
the theta alum na support/nmetal m xture at a

tenperature of at least 400 C, and further conprising:

(a) conbining the support/nmetal m xture with water to

f obfha Peasdie Talsleythr miidmbd thegeof;{e) passpborud, (bné b1) more compounds of

obt t het,a aI het tr atln
C oasphers. o s eSSl A8plh ot gram of
t h@aigigbtadntdir-(v) Hhs%.@l@@st 9 rs@ﬁnsrrmhaa amﬁlw PRy giabd sta@lyso

provi des, in conbjnation with one or . more of . the

met hodsIovomesmahedimeantsythe irvealion aisp nrevifesein combination with one or

5 TeLedof Heine AP ﬂc%m?omﬁ&ﬁtaﬁéiﬁﬂlﬂ? tcPthE {rHERi dne £ thetoll B forming a
one or nore cata ys he pore Si ze
di s@talwstwpmpnsmg certbigBglasupnortoviéh et ar moremetalsyte faymmsypport/metal

o0 iy WhGARE Sl b e el e rofing it aumina

at st@aﬂime’iﬂﬁd\xtm atanahpR80reAf atleastdé °G@nd Ayrrther conipnising: (a)

ran e fro egg}@% A 10(%"]re Q,, A 110#.%0 @ﬁmfﬁ?&gﬁ%mepaste;

10 of (E)mbteﬁxﬁﬁga{heﬁtanmﬁna ef h@o&mng algnina Aartenpbratartof bt least 800 °C;

wthin 45 A 35 A or 25 A of the nedian pore

di APHEPILE) S'-@@Pzﬁg%"rqa%@ rarea of at |east 60 n2/g, at

| east 2fh QtheBMtddinfints 88 Svediih dI% Hoviads, In@@dfdbinkB6h with one or

n2/g, at |east 150 n2/g, at |east 200 nR/g, or at'

| eznpre ofthemethods orammpmmqr@)ac@rdlés 1 the i mvel#@nov mgthod gat comprises
§ t h

% prtta Stfl?nﬁ g%gud@;f%éﬂ%ﬁ% ?rg g;f’ [g;éat%l%s?st ﬂ@]g?ﬁ {3 ﬁressoféégﬁﬂmbutwn of at

15 enﬂwstl ame of e cailabists these Iﬁﬁ)laonﬁmrqodlwptge@ at Jeast 60 A, at least 90 A, at

E;(é%tnll%i) f'-g ﬁlts Wastt 586) g?e at%%st i@rﬁ a?fea&tlggo %Eﬂﬁgﬁ 2?(?1A at n'}]os 5@0 A or

accC nvent on,
coﬁma raagsf:oﬂ&@exsotﬁaanongo A, mwﬁm A,%@-zmw; 180800 A, 2380800 A; or

2o Bph &S oS e B0Pcqrieaill St B BB  obRlimper vivin o5 A,

‘ oxad@ 01?25 ﬁgﬁurtumnem@m dR@Res) (Jya sekkeifea OF at axtd0ra’g, at least

re and/ or zeolite; ) ,CONpri se mTaaI a
20an<?p6%gdé'l least 100 He sr?aleaft&)(lg ﬁh& bﬁi’ Bt L?aiigﬁ%’ /g, or at least
at QE@ﬁﬁfg Qlcﬁor%)ad%tai)(/ol%gﬁ?al%ﬁﬁé ﬁi’}es &fht Ieﬁﬁfﬂd AfYg, at least 0.4
gram, of ~support’, east O. ans or at least 0.5

gr&ms/goﬁthaﬁbﬁ écmf/&rﬁrﬁtaleaﬂ@é)mb%n'prl ses 30 al pha

al um nag, h#ﬁ‘[@ngbash %ﬁjgﬁt?onadléb r@\ﬁgest fﬁ%&bﬁlaﬁ?ﬂ #8h one or

or m xture thereo
al pivze of therinethogeor og»mmmcbnssagcpq@dmg fo the msrgmpn, a method that comprises

enbo ention
PR Ao i A < B Bped B s btigh e support: @
C O paptides aming siticd] isiliga-blaminetiianivwendJide) ziranivanadie) magnesium

cat a] yst that ). h a re.size.distribufiaon w

a REdFS %W@s&h% erbeanopooliie: (1) semptss ﬂa’m@ﬁ)ﬁf d@%éﬂ“ﬂ
28 a}iRigd) 5 /Ha8 $BPaileF sippdA A 1dadt 20D drams of HRRad alumiﬂa@(d) has, per
support _conpri sggﬁggt heta al uni na, and the vanadl um

c aey ef suppert, gt 3gramas or@f ?ﬁ?t |0§Lﬁ1'i“6ﬁ°%h? A alyminay; (g} pomprises
30P0 a@hQ bﬁﬂﬁf 5 ?rlr?xfgmﬁ%guﬁa?%i%a DR SERixRREtHEYeof; (f) has at

the Periodi c Tabl e, one
or mt@lwnpoﬁmadnmmeogrmfeupmﬁt als from Col utm 6

ﬁ;st hgeir) Pa%h%ogﬁpcgst tétl:? h@hﬁ%&fﬁﬁﬂ%} 6\”&%‘5363111@{31%8{ wﬁl%ne or

0N enoos oﬁtbe meﬂaaﬂsad:rs:ofnpomﬁﬁslacnmdlﬁg twfthe hwerRion] fmzhnadlum catalyst that:
(a) has a pore size distribution with a median pore diameter of at Jeast 60 A; (b) comprises
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Tabl e, one or nore conpounds of one or nore netals
fromColum 6 of the Periodic Table, or m xtures

tWeeRfos3dsp some embodi nents, the invention al SGerys2004/042651
provi des, in conbination with one or nore of the

nmet hods or conpositions according to the invention, a
crude product that has: 10 (a) a TAN from at nost

0. dsu b2 rfh@suq.?&rt tOmPriding e Aluehifbl ahdthe vaiadafm Edtalpat Baddpore size
to O. nmost 0. 000009 rams of tgs al kal i

élambuw R Enerlian pass AamSg oAt 1695h S0 &) camPRses gpe or more
or &@emgg&on?ébﬂam%%f I ?Jﬂoﬁfc T HIEndNr Qs bompohdfbe GHR%E more

000 rans &rﬁamo crude product;

anuwuts f(a;t) Cgluemfe@fthh%m@lcg]:ﬂé or mipturesdtbercef apd/er (d)Lhas, per gram
59 P, ek O304 B8 o A Bty 8 P e

aI Fablg oay briaere dompomtdsloﬁama @rmoge trietabaficorn Columpy @ofithe Périndic
i&gds or, co l'fl ons according to the invention,
?=°HB’E’8“§

“lmetal salts of one or nore organic
aC' ds, BREme Emlliﬁdlﬁleﬁdshﬂé inventioRlalsd pidlides, ingombinatién witieone or
or nore organlc aci ds, .or mxtures thereof in %{%1 og
( aomofithsaethedreor SPuppRitions REAOFAUREO S INyEntion, 4Ty Product that has:

105 SO h HMANPHroMQE A8t Mol 081 10 (O, ﬁ%fnd@mtomeﬁ@ﬁlamom (b) at
aI ine-earth metal’s i s magnesium or 20 cal ci um

s om?sté)rﬂf?@ﬂmmmg of the alkeh wetal,apd allipline-qarts yncdl sin metal Salts of organic
c OE@? o%%} g cﬁhe?%@dugf (03 qpﬁlSst%fO()bﬁf s BPﬁ’ﬁvﬂf e per Fram of crude

conp ONns acco e i nventfon, a neth
c optpdu@mxd/oc (ﬂ)tgaeatarmlynsﬂ g:anm Buflessdhan Q.01 gawsef ahba&ta one of the

cat s to tal product that includées a
ﬂﬁaéy%;%e&%ﬁf en%?%ucg further conprising: (a) '

15 c onbi ni Imgotuh embodidenis) thelinventivntalso pridfdesy indembinatiori with one or .
thes ferent fromthe.cr feed to for
b1 BN SR eomposR aBrdigE s REERgRyfs§F Figfe alkati metal-
Cr 548 opéﬁlﬁii(iﬁor&\fofghm@ a6itls|@ge bhabreialkalif®editiRetalrsalts of one or more
different, . fromthe crugefe di(aé§tcorma

s uPTEANF acifp ot mugEeR st Bas pEPne ?%‘r‘ ngﬁ‘h’ﬂcﬁ& is lithium, -
th 90 ifeh, ﬁoﬂs@lﬂﬂ Gind/oR () aPleast S SMACAIANMRILAY RS i§ fldfiesium or

pro uct Into one or norfe distillate fractions, and
20 pr edeivitng transportation fuel fromat |east one of the

st | BB efibiBMie, Oinl B Wo RRAMIR B binkilh with one or

i nvention al so provi In COo on MAt one or
momereodf theeethedsho @emposﬂmmpmrdmgjnghmwmnwgmﬂboct thet comprises

S5 A8 oad MBS SRe SIS By OB 1l P o
a: W muﬂapmﬁﬁctﬁhﬂmet}ﬂﬂ fmmgoimpﬁs(dg) (ad oosmbmglg ihectehdcq)roc}uct with a
alum.n In the su t; C as at St . I ang

25 3 g B 4 meﬁamsef Hifieteht Bpon i e e i Yo g blgad grgble for

@nsgbﬁh% onSHini n%ﬂia cfl ﬁBda& VAT £crdi AR S the 38mY\G d1fferent

2005/ 4 PCTI US2004/ 042 of at |east. 230 %ﬁcg
hafom wrédq/%%wefomabk@ ﬁstab'g foyitraaigen icilities; 4@) fractionating the
d:‘rgr}xﬁé B‘%?wgé? rhnﬁfor?tg ?tg%{a é) 3cﬁﬂ§gﬂ>dﬁét i@b oh%@r%ox@ distillate

has a ea of [ east
at frla@mas a8d prodnging tréngportatiop fuet Bomeh leay onerpf be dist t@,fractlons

from t

c onpoun sgi%? e%lbé&glgtnﬁbtﬁg 1n3§r{tioﬁgls§ P%?ﬁ%éo’l in ‘Q&ﬁb@gtf%?’ qne or

t hmolRadfitieoinethddsiar e ompaesitiing amcbﬂkng'totﬂlmanwﬂlpn,(ars).lpponed catalyst

Peg?p L Ss ‘%*thﬁl? e(o)r { lg?st sagra%sfc[r% eas | 05" grams off theta Slumina per gram
of support; (b) comprises delta alumina in the support; (¢) has at most 0.1 grams of alpha

alumina per gram of support; (d) has & pore size distribution with a median pore diameter

29




nore conpounds of one or nore netals from Colum 5 of
the Periodic Table, or mxtures thereof; (i) has, per

%6%63706@%& alyst, from 0.0001-0.6 grans or frompcr/ys2004/042651
001-0.3 grans of: one or nore Colum 5 netals, one

or nore Columm 5 netal conpounds, or m xtures
thereof; (j) conprises one or nore netals from Col um

6 efatldag 288 ¢slibas d piuk &olugief die pbekswb the porngieadistibution of at least

ong_or 4 remat s f Col u 6 of t Per i odi, C
Tap &g gt Pl ) B gt R SpispSLgp S ot Lewst 90 g
Cafgd bt nse§ b BrOadie thktdls ford U%Iiﬁm‘@ V?-fUdelheﬁPé?ﬁarcOFaﬁle, one or more

gr ans o# one or nore Col um net al s, . one

Cotamaouadsafioas oLBaIsINTESs ! ﬁO@rCW%JH% of the, 8?@2&*0 Tf(bls or mixtures
5 CORRfhE E}'ﬁ c%ﬁl%ﬁ% lrbﬁb ?Pfﬁﬁre%etﬁp ESmAUTRAN 5 @8 e PeMadia tabiB one or

or m xt conpri ses nol ybdenum one or
momerccompounid of olie orohyzb arstalmfrors Colvima Lipkise PeriqdirFabi, or mixtures

( DhheBBER b Berl i BE SRl EorR 6.00R1 S s m&%mb%apggmof

ures e’re ONpPri ses co
Oonenelr nitdé Colaniomerdls, mfe of afvad Column Snnetalwpmouﬂds;mmﬁlxtures

angl/ﬁor £ %S)Fo £o ?g&fxﬂ%%%% ald fro n%o?qnﬁlnigﬁgc%r&% nflasole one or

10 eNbofd dﬁﬁﬂrbﬁndstoh 6nd 61'\&;‘&& a6 (el 6l6Sthe Périodic Table, or mixtures
corrbl nation with one more of the nethod

Fdus pawamfﬁ@ta}yat Hrh0 GO L10kG GEpmS o Rpm@O1-0-3 grams of
c OM'nger@oﬁﬁﬁltG meth dri¥or Ride Collmd G%etﬁtcoﬂ?ﬁﬁncﬂs; ordhixtures

most 0.5, at nbst 0.3, or at nost O
gr thereef; (1 corpprises V@wdwact, OneeIgROIY c%nc’@fi&ﬁ%vaaﬁdwm, b mixtures

DSB8, o s

15 gr therof; §t) domgeises@uIRBEN QRIS ot compounds A€ fungsten, of patgres thereof;

d b th boi |
(UEEHP5EH S e fbrgSippp s R BE: 8ot andor @)
0 &Qﬂptﬁéﬁlﬁske@,fonhy»ﬂmwdohfpbandsnof hickelparimhixtugesrtbevepe. 25 - .-
di stri but b 3
nas. ot Pei0p SBDMITSS: RTINS P8 SR BEITGY i pme ot
of noRIGIIRd xhbtaéus dr ddmpéitiond @d&cogﬁﬁg’moaﬁe mmam 4 drade coddposition that:
| east 0.001 rams or at | east rams préb%'ﬁ‘ ;
20 . (5 e T AT FOmOR ) SRSt . R Er0pt G208 80RO Be ) G por gram o
t Ot @hpos ngiogka%heaanﬁomag@aﬂg &Fﬁyﬁ%m‘%xﬁsmnﬂfa E@P?Jﬁhgé @Rribktidon

sone ‘e I ment he 1 nvention al so prov
cohtiveet $55I€ anidt260 6ﬁ@t 840 BMPepst deast0.90 Sraras, Ablgast 81005 grams, or at

compagid! it %“r@ﬁf sIinﬂ{ Qﬁmlugg’l%ﬂn% dianb&loﬁfﬁéﬁ?een 260 °C and 320

COHDOSItI des one re catal StS an
at °C el 101aviRa;ahd ahleast 8081 gsins of hydrodagons with raéaodinzeange

5 St e g B 8 U RTESH s Bl
90bésﬁﬂmﬁogeia@;@r drifh of\pori;ﬁ&itﬂoiﬁ(dﬁ\has( Ppor gras oﬁcmmpﬂsmnn,pmteast 0.001

C heopacsnt rsbel spmssa i Mpetiandr ) B b ot EB000S brams of tote

di ffckdiaHd L oRdRA \é;seegram HLoMBoRAGH/ 063934
PCT/ US2004/ 0426 ore dianeter within 45 A 35 A, or

25 A of Inspae mwmeptﬁrtée Hvarronalso preyjdends cambinationith one or
302" &R feoéf é%é n%tﬁ@rﬁ;tog 3}?8855%&15 a@Jordn?éat%tth&ﬂQen‘ﬁ%ﬁ 91 crﬁ’c[e c%hp05111on that

| eas onprises a support: and
suppbdes aeop momtfdjrsaﬁ;mmrhat lesist ang af theichtalysts e(lahhﬁs ﬁ&’ore size

' tgasﬁbﬁ 0132‘;)!({}51)(\1@1'9 Xafxfﬁ&léeg éeitlr:rgog,fat légﬁ)gl%sﬁs H{%Qﬁﬁ'Sgﬁ A and/or ina
oramgekial50- 15000000 At BOLA, 6 hdsiaendﬁmmlmth et o ot least 90

on i with rgrroerateer ngg%no?%he%g MUTaber o ores in teapms'f:: sfl:gercmtribuﬁon having a
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Col ums 5-10 of the Periodic Table, or mxtures
thereof; (f) conprises one or nore netals from Col um

W@ boosfagzoRgr i odi ¢ Tabl e, one or nore conpounds @ETARB04/042651
or nore netals from Colum 5 of the Periodic Tabl e,

or m xtures thereof; (g) has, per gramof catalyst, at

| east 0.0001 grans of. one or nore Colum 5 netals,

ONngore Hiaffietee withinutsA, 3 snftor 25 dosfbeanekdian fdde dinmmier (o) less a surface

t hereof, . (h onpri ses Qr nor | s, from Col.umm .

6 7 ohs 1B Ol atigi 220 e S feat @20 ol AR A upport

Of afiRhEsuPBbrRbempriseshlbmina1EI1ifn, Silicd-Mlemibey tinbiug oxId@D keconium oxide,

or mxtures_therof; (i) has, per ra&’of catal yst at

| emagnegiupoTridegzaphs. B1d/orgpiEtusys thererte(COBMRTTCEORFAT S metals from
50 n@o]g%-j%]_g?{lj@ )o@‘éﬂe BEhofic TabIB) orfe QP RIH WhnpoBiids'Bf bhé! b:Sfare metals form

t her conprises one or nore netals from Col um
10Colzmink §-1Pef theetiodia Fable, ameixiyres tasreof1(D) commpisesnns opmore metals
on% r%rCow&EneS gféng bgnéc{lﬁﬂbq:g:pﬁggr é&re%gﬁgﬁldggf b&ddr(fnorc metals from
Tabi'e, ot "hi Xt Ur &s eredf;  and/ or conprises one

or Colnma SailfeinePeriedicrkableCol mixhirdsSheréof] (23 hide pérqgiang of catalyst, at least

Ta .. ong or nore ounds, of one or re
o1 R, e B R TS CSTBR  PERlseppeat et SEfi Sypetal compounds,
10 ;n Kﬂrﬂkﬁﬁes_ttP;&é&p(r']h% cgﬁlplfim biwdfir xﬂf]fbﬁﬁtﬂeﬁﬁlﬁ Colemi 61 6@the Periodic
rom_speci fic enbodi nents of the inyention ma €. ..
C ORI O8° OF ArCCERPORNZS o R AT SR R ﬁﬁ}?f%ﬂy%?f_ztgﬁgeﬂf’dm
I P*rfmhée,'oaa PhixtfERE tHRXAR) s, pef BRAMUITRAtalySQMNARD. (O QeI one or

0 I nvention may be ‘conbined with features from .
anporedfolume 6 sactay, oppPoRPIK WD ¢ metal perprundsy HEiRS thereof; ()

cr lgj&ﬁprﬁé{’&fé% gno‘?é x‘ﬁe@.@t 'ni‘églluﬁmkig R FafiodiB TabB! R YS more
an systens descri be erein. 25 In further )
15 entmupowsds of ona ddmbieanetals fremtColergn h@igf the PeritiicTabde, ohmixtures

spgcifhc .e di nents descri 0. Dt
DR SR LRI A R RS ot Ot 15 ofthe pefodic Table,
i Ny drintote verhpouhdcafiume apmaresidmdnt frdm Celusin 13 «fdhd Periolie Table, - »
art wth the benefit of the follow ng detail ed o

de SPBEPIATERd upon reference to the 30 acconpanyi ng

d:TJaolV\ﬁ;jngﬁa ﬁlﬂﬂﬁe?/ﬁfnﬁbﬂimﬁt@ fediuies fromSpoefiddmisndiheradiof the invention may :» -
enbodi nent, of a contacting system FILGS. 2A and. 2B ar
20 < Py Hh ERBEA BB GPPSURERE oF g e B G o Riiple

| NELRES HoAPofe ¥R dh oZ18E B¥entidh ne LEQRERLRAES AH features from any
PCT/ US2004/ 042651 FIGS. 3A and 3B are schematics of

- enblitie pberembedligsait act i ng systens that include three
cont act j s i ' R GHdiGab®l b £ the methods and
enbodi rrlt!gnt o?glgﬁg%%grﬁg‘tqﬁ%dﬁ%ﬁdﬁgﬁi n corrltqﬁ natﬁ%‘g 0vvi teﬁn% ocs an
cospsotsidegpribgdhaem. 5 FIG 5 is a schematic of an
enbodi of _a,bl.endi ng.zone . onhi ' i .
25 cont a C[ﬁ%ﬂl&e}; gltng?élments, HaiORe datlrés rHP& D8 1o thd H:ne@lﬁc
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
30 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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FIG 6 is a schematic of an enbodi nent of a
conbi nation of a separation zone, a contacting

Vo beBeaRgd a bl ending zone. FIG 7 is a tabul atpic@iis26e4/042651
representative properties of crude feed and crude

product 10 for an enbodi nent of contacting the crude
feed wwth three catalysts. FIG 8 is a graphi cal

r epr es eRIGE. BAnnd 5B\wed ghimatios ¢f erabelibans bsonmcengisystems that
Versg{%ﬁ | ength of run for an enbodi nent of contacting
t heogydg ues CHRE #P%6he or nore catalysts. FIG 9 is

a tabul gid, ans fcheRRMiESTRR eaibolEn Rl SREehardtFonOdons i iéhenbination with a
feed and crude product for an enbodi nent of

coRPERANGg §ysiathe crude feed with two catalysts. 15 FIG
10 is a ' i i OS: .
51015 2RRY1SL, LRl SOR clbol BRAPHIIANL,0RE BRI RSion with 2

of crude teed and crude pro odi nen
contraattinggydéme crude feed with two catalysts. .. FIG

11 is a ul ation of cru f d .

for enb]c:)g?%el% EChS?at?cc%i‘r:ﬁnggr[%P%g&gF %e‘%og{bggggg\g’mﬂ?%%%%ﬁ?n zone, 8

di térascting systdnglayd & bleydingasne. FI G 12 is a graphi cal

represe i.on of P-value of crude products, versus run

e Bl  B bation chrebteoteit MEpRE ol ehie 1R oride produet
10W ¥dt ah @bodiichesfeBhtagitigahe/Ghdesteed R thréd datalysts. | S a

graphi cal representation of net hya{‘%gqen upgacte li))g

crude fEKH$ bagplicalreptesentiion ofy WRLBRISHR A8t Secpfemperature versus

CORnaldf %F{BE nggniﬁcfﬂgﬂint\ﬁf bdhtdcBibg tHdichide TeRtwilAdmRIof Blore catalysts.

t
syst ens. ) ) graphi cal representation of
r esi dueFKbStiemtabulasion efsspraseniativeprgnertipsee! caude depd and prude product

cr . i : j s of
conf anBh B0t SRRk ) SR PR TR T,

15 cat al ysFIG 1 §temwtheFtatlatidn dfgeesgntaiive mraperties of crude feed and crude
representation qof change, in AP LAyl bty . I 3
or Bsgeridor Pty bR ek Pl bt hleel i o bilGns. . .
cont act FI® 1t fea abulatonf fethdaifécd afid arudel potiasteftr embbdingsts of
systens,. FI 1§ is r.aphi cal representation of
oxﬁ@@?ﬁ@%ﬁf”gﬁf‘?eg%w g‘%@'@%&?ﬁﬁ\%ﬁ‘lﬁﬁﬁy ber cent age, of
crude prrslugtsa gﬁ;?lﬁ@hi rdpederthtith JfPLvARIdhide ptlus versus run time
contacting crude feeds wth four different catalyst

20 sy Sarembodimengs of pontactige emge fesdy with fyur diffsrens eatalyst syems.
gr oper t g 19fis £ Erificd ?eﬁa?es@rﬁgticﬁlrdﬂgt hyﬁfdggﬁ‘ﬁﬁtﬁlﬁzf WY crude feeds versus

mbodi ments of Contacting the crudefeed with catalyst
sy sungtirse fon ambodiments ef coptactingierudmisedsitiofoundiffareptyrmalishsystems.

catal ys . j | : :

ayst e B NG BRI B SR st Soflaf o ptolRl in weight

i nptracigage, efomedi puoducta tvaltsystun dine: far erobodibuentuct contactifigiomde feeds

cat t,..and Wt | ass  beads. FIG 18 is a
zsta%a’\llhgﬁlfr&ﬁ%?mﬁ%%g%yﬁ% ‘of crude feed and crude

pr og uct BI(.Q6 is eegﬁaptd&alrmpl i ethtiohaiichaige mlgAEr graetyf afeft&le products

with one aqr re cgtal ysts at various,|Jjguid hour, 5

s pYEEUS IR e tprambomimgts s cpacing sl ‘{5&’ FoR¥ diftbrent catalyst

Pr opeints. es of crude feeds and crude products for

FIG. 16 is a graphical representation of oxygen content, expressed in weight
30  percentage, of crude products versus run time for embodiments of contacting crude feeds
with four different catalyst systems. -
FIG. 17 is a tabulation of representative properties of crude feed and crude
products for embodiments of contacting the crude feed with catalyst systems that include

various amounts of a molybdenum catalyst and a vanadium catalyst, with a catalyst system
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enbodi nents of contacting crude feeds at various

contacting tenperatures. Wiile the invention is

SWEGGEdskdsg t O various nodifications and alterngldygs2004/042651
forms, specific enbodiments thereof are shown by way

of exanple in the drawi ngs. The 10 draw ngs may not be

to scale. It should be understood that the draw ngs

an dhat ttchide @adranaliban catglystand b kelybdenumi/eanadiun catatyst@ed With glass
limt, the invention to the particular formdisclosed,

butb "the contrary, the intention is to cover all

nodi fi c#IG.08Ss a Glulavan 6firspeaid ofbiugs Rl k®erudd ploliudidfor
wi thin_the E}&ZI rit and scqope of the present inventjon

as cBopdiments cofesting sare &gds with prgsor moge pigixsts pyyarious liquid hourly
5DESLRE RdlbEMeCer tai n. enbodi ments of the inventions are

described herein in nore detail. Ternms, used herein

are def FH&d 94se tagplatomof proprgimiof prfle fogds and mumsleinsarducts for

St . i i " AP i ! rs

Do SPinelE HF b Y R Bl Spriodicbr@bi dipeckileE S

det er m Nédlellye iaASdoNEt Jusmplild 8 BPvaridbombdifingtibne emhaliernative forms,
percent a nd atom c. car,bon.percent age .of the crude

D e S PhoRERerf eect S NSPR YS! Rty fin the Gk e

iﬁl\/btdmdd ?&%d dnot Botd s'callig. Itaﬂgﬂdﬁéﬁﬁdcgs*mdd/ imagshd‘cﬁivéhgﬁand detailed

crude fee the tota uct, and/or, the, crude ]

pr Ge5EPtiop thersto %%P@MFEF@E oy ik e KADEAR, L the BaFcyiRn foma disclosed,

Ot IBGY oM (56 cortialy, HrGfktention is feoteiUMBhSBRGSond, 8B AerdtPand alternatives
asphal tenes that are insoluble in_pentane.

as Hbng witlia thespiritapd sqope akthe pressntinyentianas defmad by ithroappended
ngg]gm_"Col um X nmetal (s)" refers to one or nore
nmetals of Colum X of the Periodic Table and/ or one

i nore netals of Columm X of

the Pe' '.  Table I Pa W ch r ] .
col urm SeiiembRSintass sPuphetlidhs ¥ (o0 Baeh T ore il Terms
Talnbed. hefedn. are dafimddens f6llesdsunm 6 netal (s)" refers to .one

or nore, , S from Col.umm, 6 of . the Periodic Table
and or - SRET Seigh 3 bR R Tl R ia o/ s
f Irom Cof¢ i‘]E}(’ffreﬂiﬂSQo Rer 'gxa@lihf:atlabl"le:(sb €p). m}l gicéovlity is as
el ement(s)"” refers to or nore elenments o um X
200 dg IE‘%LW%§WM5‘&?P%,82§%/N one or nore conpounds
of one Afone hg@rﬁ%ﬁgﬁmeﬁta arfdQtdHIB cafbBh perdehtad@of the crude feed and
2005/ 063934 PCT/ USZ2004/ 042651 the Periodic Table, in

whitheterydepapdustase avdeteraringd by ARTM Matd D320br  exanl e,
13-18) ?BI@E ?angg tsPbufionsdt e o/5RE fe@ff,&lmo?a’l pro?@ét}’dﬁ'a/o} the crude
el ement SB rerers to one or rom

nmore el’‘enents
Coprodnct Bfe agfdetepminged by 4G Nathiod DAR A7 wnless ntheprisgrmentioned.

256 P2, B e BBl TR H ., st

appbrterats asnictevaingd by ASTM Methad D20@M t he Peri odi c

1201 . AEYA, DL aROn. o o el LEOILLNG o P
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/cr one or more compounds of one or more elements of Column X of
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Tabl e, or weight of a conmpound of an elenment fromthe

Periodic Table is calculated as the weight of netal

WobhRoigisght of element. For exanple, if 0.1 gpRfFysdbedsndzest

M3 is used per gramof catalyst, the calcul ated

wei ght of the nolybdenumnetal in the catalyst is

0.067 10 grans per gramof catalyst. "Content" refers

to the weight of a corrponent in a substrate (for

exa d €13-18) of

or og}%gﬁmqufarb%é g’e Borif% gﬁ%ﬁgo aQBﬁ%ﬁ%&bé&éﬁ?gﬁHﬁ% ) o

per thePenogic Tdbles didr mhe“qodmm 15/pdanepmt(s)d fefqrh@ one or more elements

sub J)VA
%h%%qﬁﬂnuﬁl&m Pg?l?él?"f?ol 2bideor %Ee(%d bR ofhe or more

uct m xture” refers to
theelmnmtufrenlfhhmndémfﬁ@ﬂ’andweﬁbbt alyst 15 during

Er 0Ccessipgh. sc@ S nid %Eﬁcau&f {vefgh drQ Mﬁ%%&%ﬁamwﬂr ifde, Aveight

oi i ng range distribition between 204 and
3430fn (o@@@urm) of atmegp] from theeriodic $eble, gieht @f@n P’@ﬁlﬁml the Periodic

det eLth REGeiddt of aoddhdvil bog fRrtFrom HHE PEHRRIPRR is Ealhufifed as the

to oxyden I'trogen, and/or sulfur contained in the
nol e\mhmf ‘meged oxsthe weigiirof elgmens. Rerexeenis.ibh! stegos af MaPyisysed per

con o of::gt%[g% Lg@wqutea%moﬁ&%%&emﬁm@m dalllyst is 0.067

oxy or total nltrogen and D4294 f
18ul Erams perpmam pf 48yt ni trogen" refers to nitrogen

conpoundeghak &8y & the W&@ht%?abﬁﬁp%n&ﬂ?ﬁfh ABstraBAFr €xample, a crude
nltro en ("bn") 1s as_ determ ned by ASTM Mt hod

> tpighpredyish ospdpdsProdugh BrREested ah YEIBHJEAOLAT AYeight Rproentage
C 0 mBQs‘éﬁ] o Bt Me@ﬁﬂﬁ%b@ﬁsutaﬁat‘Wtﬁzﬁl MBI tdl hrtk Bﬁ nnlhon by weight.

resence of a crude feed and al yst rea
P ot o 16 ledepstotaprod B s g LT Goopiagss e gatalyst

ltgydrdglg@grbrm[,%e may include, but is not Ilmted to, .
hydr ocar bons (for. ex | e, droc ons ch o
as met har¥stillete s tog’rn‘g‘ﬁﬁ"ﬁ@ns WBE? géfgﬁ’g “8?“ Between 204 .
M Xgiam °Pj1§16$@£ °C A50EB)%t Dadlavee Hﬁalgdlahecoﬁt@ﬂdmstdetérmmed by
asses nq?h q3rmunt of hydrogen provided to the
n‘ﬁbﬁ-ﬁ% od R33¥e crude feed. 30 "Flat pl ate crush
St rengt h“Hdt@éa@crxﬁs”tr@fae Ry edshittegehomdier nuiforieaitained o theinolecular
cat al yst Fl at crush strenthls
et SFVRHERS Wy SRET PR SR S @by ASTM Yiethods
vol [BIB4 fok Sxylgm] Wi5d6% faethtal ﬁihegqnﬂndmtlm for/nilﬁmé‘Tofal basic nitrogen”
cata and is r e o
Vol GrS bniEsEen porur st R BE eaRa (S e, Boid Bl o i s
cat akfgsitinaddy BT Methol ®28%nt acti ng zones, as descri bed
her ei n. VWO 2005/ 063934 , P S
T o B R R SR AR e s o
2501 evhen hythirekendelodit candefebd apditik catalystreastitrpdoviderhyédnoganie e
and ess 25 0.1 I na: f .
0 IS G O ! R DB bRk, bR il
C 0 r‘rihlydhataﬂmns (for exaraplefCirto Cehydmembensdachtas aicthaes, ethitieoprprine,

Sl e PR 230l
as spewitfof dirdggn ploeidedio drerrampomd(s) inlthe awdedtedPur e and
ﬁp plied qi&%a?et Jﬂshg&éapgﬁlc}efemvcsﬁpﬁgsh%%e needed to crush a catalyst.
Flat plate crush strength is as determined by ASTM Method D4179.
“LHSV” refers to a volumetric liquid feed rate per total volume of catalyst, and is
expressed in hours (h). Total volume of catalyst is calculated by summation of all

catalyst volumes in the contacting zones, as described herein.
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"Metals in netal salts of organic acids" refer to
alkali metals, alkaline-earth netals, zinc, arsenic,

Wé%ﬂs%%@r corrbl nati ons thereof. A content of 2804/042651
in nmetal salts of organlc acids is as determ ned by

ASTM Met hod D1318. 10 "M cro-Carbon Resi due" ("MCR")
content refers to a quantity of carbon residue

remai nispgif hixtur€Viafds @dld Rpasitoiheihylads oaé ofmore compounds that

substrate. MCR content is_as deter
Mearnbaribatstaydand (R 2nd peseirg gs %u‘f g@%&&mﬂaﬂﬂ referred to

{hlat AL rag;%n%fahéﬂ bftine @F moRLENGRNNds that
8o o &F%g{rifga%%g o B e Napht e e

c e quid a@ﬁtwmomrenm n@upwdﬁm lidsat $5307
5 N/Vik ertc[d?cf e”trgi;efy th Ilﬂﬁl/ RadbIE sphek %lb khe lntemﬁttmnal

conbi nat 'ons ereo e content s tot
c diitiemof Prfre mcb:kmil;ed\iﬂnnmmmm&@hl\lownbﬁo ﬁBﬁ'J’n ations.,

t her eof,, . The, Ni ntent is,a 1N :I'.

Vbt hog Mot hitghaale i PRt acldl g I RRATRAGH, Bkailie thih metals,
of ZigkR GrsBX8¢, cﬁinbbrhﬁnj’@'toefnbﬁfatlmuﬁﬁedfe econRfit of metals in metal salts of
Non- ¢ar boxy cont gi ni ni gen conpounds”
r&éﬁ%ﬂ@%@%&@&?@ ﬁrégf&\g%ﬂqg%ﬁﬁﬁat do not have a

10 car boxyhigrolCedebdr Restthe® P‘M@R”)'C@ﬁé]ﬁ@&ﬁéfsl t6 aﬁﬁzﬁ'ﬁ:@y of daﬂ)on residue

organi ¢ oxygen conpounds include, but are not

t Jemeiningragier eXppOTRLOTANSAYROly S of Gtigbsitate. aMGMPWEMI '3 defermined by

a'ﬁ?ﬁﬁﬁc &fb , al dehydes, or conbi nat| ons t her eof
0 not have a carboxylic group.
Non c Shaphtbaibiefergfadtydroedrbemscampoveninpwith ntbglllaaamm distribution
ure & o t
(P53 G 0T Blog 2P 0ABT R ekl colfen g o
15 Vadw@nnnoﬁibghwmmmmmme floccul ati on tendency of
asphal t, he cry efed ‘Det erminat | t he
‘P-val ue%‘qﬁﬁF?ﬂe‘g 7S 1B &4 glyv Em 1y toﬁgﬂgﬁpéﬁn%gs Herdof
;- " MeasureypnFe soitbnd gferd ﬂoeﬂdmteﬁf ofAtqieh vtneadim, iron, or combinations :
Pepti zation", 30 Journal Ins e
votberegs TheNifeFe ﬂ%ﬂt%ﬂﬁtﬁwni ]@Q‘Kémﬁ@ %@%&u Por e
di anet e} /m " EefeRito ROt ShREBERES of gadfkr ¢t fieted bfierde feed.
refer to pore dianeter, nedian pore di amgter and

20 por e vom@art@mpeq@tamlmgwcwmm s"mafsgs 0 organic oxygen

o TRIRRD o P g TR S B QRS e cibning

PCd'nthﬁQ Of)ygéﬂtl@ﬁﬁ:m:lds inslude; puhare pof lismitadde.i ethietss cyalie ethers, alcohols,
{\Igétglréig Si?lﬁcﬁps %es Cftld]ahﬁ‘de)s Wm@ﬁ:aﬂ&%qhérgofd@ﬁta?] ﬁchave a

refers to conponents ave
a &r@lbdmyﬂggﬂoaﬁtge di stribution above 538 C (1000 F), as

determ AS Lh 307 ef er o)
25 Gt andar AR 55F MO8 PR ar e of affponents
S&%fgaﬁgaﬁ'ﬁa of a cat aI yst is as determ ned by ASTM
- Met hod D3663, " TAN' o_.a total ac:lci rgfmber,
expr ess&dperiization) W@P ‘ﬁ%‘c) refrs g ue, which represents the

flocculation tendency of asphaltenes in the crude feed. Determmation of the P-value is
described by J, J. Heithaus in "Measurement and Significance of Asphaltene Peptization”,
30  Journal of Institute of Petroleum, Vol. 48, Number 458, February 1962, pp. 45-53.
“Pore diameter”, “median pore diameter”, and “pore volume” refer to pore
diameter, median pore diameter, and pore volume, as determined by ASTM Method

D4284 (mercury porosimetry at a contact angle equal to 140°). A micromeritics® A9220
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grarh ("g") of sanple. TAN is as determ ned by ASTM
Met hod D664. "VGAO' refers to hydrocarbons with a

Rebl2bisdesagoe di stribution between 343 C 10 (69 1)s2004/042651
and 538 C (1000 F) at 0.101 MPa. VGO content is as

determ ned by ASTM Method D5307. "Viscosity" refers
to kinematic viscosity at 37.8 C (100 F). Viscosity is

aSinstHRdent (MRREhertibGic \NbNrdde! Gadgia145.A.) may beuseand esiérmne
of this application, it is to be understood that if

t HBesg yplYeS-obt ai ned for 15 a property of the substrate

testedd 3191&@’%1% t@Emhldeeﬁﬁ 112k hive® Hollhig ramieliakibifibe above 538 °C
t est net hod be nodi f and/or recalibrated to

tdéOOG‘&),@@@wnpm%bxf\§TMMe@Pé@é§ fay be produced

and/ or i ons
5 ond ©heSRER Kiths 1 AMANUBRIAIN pRGRE Burt] BOcrbal K54
Cr udes “:Snﬁac@eamf afb yatdm:ttusjf;s detenined by 4 STMhMgthed D3663.

l I q UI d m 1'8 rsrz1t8r§ t:’:}‘% &nsan H%L Bg)gess&%ts nﬁlﬁ%@ﬁ (L‘hgqglto‘ﬁ{OH pet

Orgrﬁml[‘ﬂg "af daple, 11 ks dtecmintaly ASTNEVEsthofl B664.2

stablll £ uch, stahili n_na ten .o o
e il e SRR RO L R AR S rafia B 43 C
10 SI (‘6§0 °F)$Inalsst P@ eh00 PFF2 9. 10Y M| VO amentiods deamined by ASTM
distill'ed and/or fractionally distilled in a treatnent

f adethpd P5B87-pr oduce mul tipl e conponents with specific
boi | | ng«v@w@‘yﬂgoéfsrtb EME:'nQﬁbsvaogxﬁf at%’?%“’@ (eoo PR WideBsity is as

distill ates bricating oil
D@temﬁ@dlmmgmmmodMS 25 i s not I|mted to,

at nosp e&ﬁeccoﬂleﬁ{ #da‘%b@f‘l'%. i, lf‘ﬁ R g%tg&ﬂﬁl&mfihe value obtained for

di stil I'StTon He
15 uni pmpmwfahembswmtektedsabuwd@dﬁbmwf the destimethod, the test method

ent at ..have ve 4in .
¥ § P@élﬁsﬁﬁ] ang/on Gcfg?mff%go geftgfﬁgé“zp?’{c:%%rqgnent s per "
gr am OfCruﬂésbiﬁQf befprediRbdandddr retbadi from dydrocarbescontagtingiformations
crudes

mhole crudes, ed crudes, desalted
) e siatal sl CggimaY T5juok SR Hiky e ff Efissyly solid, semi-sotid,
T&H%l%’r‘il quideiselbRizhforPm8y 61adé, bt is 36t inked10 a8mby af fAsh-condensable
such that at | east some of the co%Pone ts that ve.a

20 bogasehgyaissi salts. Besampinagignythgreotirary ¢(to Eorppa %ﬁ% zed crude.
at @ch@?%ﬂﬂﬁ&f‘mﬁﬂ@éﬁ%sw& Rk %ﬁ)'x{n‘(atc {oDthie %roﬁl&ﬁtﬁ%d}bt ketorting site.

ave cont ent at nost

g rams, Sinblhzedmusies Upa:zllzghmobbeeg d@ﬁuedﬁﬁ{% #ém@awéﬂlstﬂled ina

3 A 0 SO e i

pr (foendainpke, hdphthapdibtillates HEGO; abiidrildteigatingunilsy Pistiligion includes, but

transporte e n facili ki .

25 ;1 Broh Bt eomodmen petisp HefRpRator i BB methods.
t r ygHistilledlang/ot Qﬁactl&ﬁamrst&ﬂimé@&uha\mamﬂudﬂ compoaents that have a
unsuj t abl e properties that . rend t hem di sadvant

Di eatbrpamimhyaabave ddw quantitiesne atleaxt gépﬁr%? copgnents !G40 G of

U1 B8P O LaaidiQr Stabifibéd Phided RELRAE “ﬁloterc?ﬁieﬁf%ﬁpeﬂ amidts, Hysalted
thus nparting a | ow econom c value to

di eradesaiesaligsitopned ¢aidest pecaminmiont thorpt e“Tﬁayedb gefeny éha crude that
30t "Rk R %E?ﬁé@’éﬁgﬁ thtap%tleakﬁ%hﬁ%? Pnetc Bfip 0 gﬁﬂﬁf AN ADEAing point below
cruade al 1S aee y 1

t oo cost uce trans ort
ang 8¢ at@. HHtMPP(SISrfé‘rat i em)dfavejb®amned-g @Mple&?ﬂYd@BPWdeS will

in lv%%edo { of 3t r%o&%tl g!rlarrrﬂs,ta?glogt%%agmlé'gr Qlf most 0.02 grams of such

components per gram of the topped crude.
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at least 0.1, at least 0.3; b) viscosity of at |east
10 cSt; c) APl gravity at nost 19; d) a total 10

va\é{,dgﬁmgsggtent of at |east 0.00002 granms or at pcqAgd2004/042651
0. 0001 grans of Ni/V/Fe per gramof crude; e) a total

heteroatons content of at |east 0.005 grans of
het eroatons per gramof crude; f) a residue content

of at |%msd stabildzed grudlashave pt‘dpﬁtrtxémﬂtapﬂro“gﬂla mabilizet arodes to be -

asphal tenes conte t | east 0. 04 of
L nepprindia FEe AL P OR el ige Y rySonpidn coirdit cgpmole
at pip8fks, tHchsp 4r SHigHYBOtter dulibsiave Gieadn@ire Giisuishle pﬂopanes that

content of metals in metal 15 salts of ani c )

ofreadermearsths@vmm @lmmttﬁgeﬁettlép%mﬁ%tw%a a&@nspoﬂahon
r

5d| sdl%vgﬁt age crg %@%%ﬁtﬁ%&ﬁgﬁgﬁﬁg%%%@me

d i étaaﬂvamtamgl@ducter (The ecoapmicevadie moaybeguglhthats reparvoirihal inglpdes the
r e %Wgnt;’% d an&se tl%];t i rtﬁ%mg&l%o cﬁgtlgj tSWducé) géné%flnﬁldﬂ)fr treat.

l"eas
enbodi rmﬁpemest 6fd1sadvmnmgdd/mdmgmy in¢ludip butsaye i Vignited T0AR) TAN of

et 01 oS vBreeB iesin S M i) A 180 s
10 di MgV toaacoft Lea9.00p62 g@ing 6F atfleast @a@otagamﬁgamwmc per gram of .
crude, have a sul fur content of at |e

gr ede; exe b tqtelstercatogas cgrigREof apleast 0.003 gegms Emtﬂgﬁé’“ gram of
| n.288%) £rRRdE E@ﬂén% of ﬁ'l@a@ﬂy @lnétﬁtﬁﬁ df ﬁﬁlﬁﬂﬁﬁer lgga\.{t?gl)_f crude]z g)aCs

properties I ncluding, but not limted t AN
at agpbaltsmecoptenbyf a&ha@w@tm@wﬁ %msplwﬂte@&s peegiam of cpds h) a MCR

as gtﬁﬁ éfr.t éetggaggﬂ 9022n$'a_18$ bf | gﬂaeg %tqfu(feeﬁg co?t):nt%f (metals in metal
15 as piabof esgesic peids gftaminastfo QﬂﬂuUaame of metta)s Rt giaghadrerudaner j)

AR} e PRIy ok L B AR, g

: nebﬁdhb?adwmt@ti @ludepdtleastaf2 m&nf esidag iatleasd D. 3@1‘3111&3@'9'331(1118, at least

coRANT HAE A ops 1oty LA Hdte- e apfients, e

I naisth%mQéarcrweaﬁa}q{av@Iasra\WMtrmtﬁm 0der 03tto lze,aoss or 0.5 to 10, or

01 30 grans, at |east O at | eas
200. 54 oGP S Sofh ARG Bcryls g of disadvantaged
d' Stufé 81&98# Qe Q@&lﬂﬁ%&t&ﬁ of:at"j}&Qt (?@éb &aﬁ& aP1eafD. @b at least

east . gr ans, [ east 0.005 grans, or at east
0. 002 grpnssns  of hydrocar bons W|th a boiling range

di stri 81%048%@ ega%'i)&\ﬁn%ﬂtts tﬁQaQV l%'ég 8@1995 lﬁv@&aro%e&gélmﬁ'ﬁam?%ut not

| east Fans east r at
0. Gitgd tors) Mtvﬁdﬂeﬂsaﬂ Iﬁpb)sm\mygenaobt@nﬂ dfatjeash A§ES grams of oxygen

2 A RSS2 o e g of oo

| epé&rtprdin 00dru@e RBE; d) athigherthin &sﬁ&:ﬁwgrm(fommplel 228tStfora
0.01

O e A OS2SR LS i gL cts of rgac

D sadvérmt ragd. @09}1gtﬁm%f'mhﬁmﬁéﬂ@amﬂﬂ'ﬁ:nﬂéﬁff\fpéombmatwns thereof,
di sadvantgged crudé: at |east 0.001 rams, at le

0. 005 gPiasvanggederudes may inchgie, Rfr §FAE0 1@@%# 51&1{4@ at least 0.001
30WI %%n‘%oé}q { (1604 & ? 05 aﬂk%ﬁ)@ bp Extaa}r?g%f ﬁ{'dr@ct,arm \'mtiltq(%oﬁ:mg range

a; at [east 0.0
gr dissibution bamdnéeﬁs“c @d@mo 8e atﬁs lQifMﬁgrmt tﬁ@arokﬂirgaxm atﬂe@st 0.005

boi |l i ng ra

b 55 s By B o
or 204 °C aalSIOOO’(Ihi 0dohiMPa; arﬂeasf@tmlogxank;ankasmwﬁs grams, or at least
bo'@b& ] aort'%edrglcasr éﬂs%m %oﬂlt}legtr\!a\r/tegeerbls%n t1on%e een 900Q(f3 and 400 °C
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at | east 0.001 grans, at |east 0.005 grans, or at
| east 0.01 grans of hydrocarbons with a 10 boiling

rv@@gﬁ)s%ﬁ:,gl bution between 300 C and 400 C at OpEeirs2004/042651
MPa; and at |east 0.001 grans, at |east 0.005 grans,

or at least 0.01 grams of hydrocarbons with a boiling
range distribution between 400 C and 650 C at 0.101

VRA 0. 150 VP2l inscbat iaaist (ROBCk a8l diefeast@y005 eamsclex, at peast (y0lograms of
O roca gy gﬂgiﬁﬁgga%g? B ﬁ&?x{)be@\% A0 SEATE 6564 ot 0.101 MPa.

hydr ocahiBaRantidel Rn@cdRa m&mda Spef glragﬁofdiusaﬂvanmgea erdefat least 0.001
at nost 100 C at 0.101 in additi

hi
birrinn gt leas A9 @rams, ora éffaéfé} §lgramp gt @fdé%?&&aﬁé %Sta g boiling range
5C r&i&ﬁbﬁﬁ)ﬁl 5 ?g%gggggb@fa% ¢ i@ﬁ%g;rhtt ?&ﬁﬁb 001 $eens, Bt Ie&@ofogﬁkrams or

at’ nost . grans or at nost o
0. dt legsten@l gramsrefhbrchwmﬂwm wited bcﬂmg wgndymbn@orubréwe@elroﬂ Cand

N SR B s R WS e

w@fdﬁibafbbﬁm@lthvabbﬂmg bemigk disgibufién hm@a 200 SCrand 300 Wnatdf.101 MPa;

at Ieast 00 C at, O. MPa. So i dvanta

el Jsasd @lﬁegmfa%rat 15?%3?1%39? %Rﬁgﬁiﬂ%é’s FPR R, PSR witn o
10 0. ﬁl@ﬂng}’aﬁﬁ'ésdmtﬂﬁuﬂoﬁ&)‘ébv&n BO0G>QERNE00 °Qrat 91101 &4R; ah 4 least 0.001

grans of hydr ocarbons with a boilin ranqe

o Sempgisienss 9-09F geame, enalloagibo Lgrams aig%’af" zecaghons with a boiling range
di Goean 61%@;% ﬁw@'@é aﬁ&@iome&f@tm@wfr eated using t he

processes escrib herei n incl ude, but are no
| i mi t ecSome, digadvaiaged pmdf»s)max inelugle peogpmPt d@gql‘@ﬁ@g%# crude, at least

t h& 00l g at Ha% (ﬁg lg&arﬂ%’ leétl 30,60 95%@65&5@% a boiling

ar’ san I an ant 0os- and basi ns,
15 Eg;apge dimﬁixﬁcm of it Bog 00 CAatl). 1 UnVPedn kiditieroin lmwer boikieg,

ol a f ne i oo
- efShpe L TR R BN YR bR e o
di@cﬁﬁhﬁ&ﬂis@@]@ﬁy&b@dﬁﬁmbﬁg&mhaﬁgmﬁsm apmoy @it grams.of t he - B
30 disa van aged cruydes such. that the cruydes,ar :
Accapt 90 RV EHSHT ORESTRE R ROy £ o A e orud, atlast
- Cr yder gdaﬁ{s% 1&&5@1}5@&@ Oflatéa4e(R0T prains oShjdwodatbons edthadoiling
hereinis referred to as_ "crude feed". The crude feed

20 nasenprdisteipption Of&EIeE%@@Q Foad-HE-MP%  The crude product
resul ti n{]ﬁl%ﬁﬁ t572h TRIdEs ﬂﬁ)( irkdRudE, rﬁéﬁ%&fﬂ&ﬁ’@lsa&&nta ed crude, at least

descri be erein, 1s generally suita
200900@39:3Aat 0.5 @0am 2@ deast 4.9 herams of hysgocarheng pith a boiling

%%%n%n butg O&%{fehﬁ% §bcthe crude product produced as
esc

€rein are closer to the corresponding
pr 0 per t Empdnés of\@ishdvantegest dradee tlmsmué'( be treafefeusing:the proprgses

f h
of %Fgﬁﬁlgtegalgclu{i?, i’ﬁ{ ql‘tﬁ gott hflg fc T ec%? ﬁ?%‘le ¢ él‘%rfgﬁ&{nkh fedions of the
enkofgi ng. Ghie Coasd andioutheal Catifarhial Ganada [H‘desaﬁ@ Braziian Santos and

o1 EoT SO e DR Ot LA R T Horl Sea, Angol

ef Dpghdt Utiese Bb®si Bay SAdneRRlan/FiYia,| Malhysie and Indonesia Sumatra.
desul furization, -denetal | ization and/or at rmspherl C

di sti | | Breptowent of disedyantageq prydasinayesghange thenrenertissiof the
30 ﬁ ; ?g?dnvfaﬁtgged' PudRE SRLIRE 8% Mhdeb ade UG BlebRTS: 1H2SHdrtalSland/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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i nclude contacting the crude feed with the catal yst(s)
in a contacting zone and/or 10 conbi nations of two or

'Wﬁ%o%%iﬁ?t' ng zones. In a cont acti ng zone, at PHﬂ?SIZOOMOd'ZGSI

one property of a crude feed may be changed by

contact of the crude feed with one or nore catal ysts
relative to the sane property of the crude feed. In

S Ocms@imﬁgianmmamnntmoﬁem of she cﬂ)tﬁfefl:mdmtbroducbﬂ] &is described

presence dro ource. In

MR o o RRSOREEPPIR REDSTIohBF B P ATE A TErLot e than
u e Eruee fded) ot cﬁﬁé}ttaﬁ{elcﬁﬁ'eﬁﬁﬂdh% prRpertieeaBrefit@rdde, than the crude
provide relatively small anounfs of hydrog gn to

oﬁ%@hﬁ@%@)enhmméhemaenw@@e of the;oryde fepda Supthede preduct may be
50 fgﬂéwﬁﬁieggoﬁag%@%ammt {hefleb &ﬁiaﬂ&i‘g% m@%ﬁa&&ie&op&-

crude enters contac Ing z Vi a
C dmunent 10 inchideclesulfirizatipny davactaliizatipe and/onagespberic distillation to
portion, of o) reactor, nultiple portions of a reactor,
or “PSFBIMSHs t hereof. Exanpl es of a contacting
zone | nnleatdlema;f aicAclk dekdlie decoatmateowith mvénticasiddsedbed herein may

react Qr, an .20 _ebul | t| n a conti nuous
stFludecantacting tbe opuge & eﬁ%&ﬁs °a'ﬂ§3’$¢ Jia Daticthgpons S5

10 ' e@fitPhations S8 Yor fr@ﬁﬁoﬂfach?‘ibnas |Ih(1ttbﬂb€1étir@lzbﬂe at least one property
cont actor. In certai n enbodi ments, the

syafiasmndedoestmay be-dapteddbyrcgniast o helomsedosdii f}} ?Wr x Bore catalysts
Copiael 1%the b fr ﬁ of %Q:n‘ﬂ'ietf@ed 1R Gorh@biAboiEhéma, cbx'itactmg is

cont act | ng syste 0 may be a conti nuous process or
baparforpedingbspresnes efadydeagen gouzesn dn serpe embddiments fe lafﬁlrogcn

mgo%rc%ﬁ%&{deyo?tnf‘oré hiro H?{h% cﬁg o u&%ﬁ? ﬁ'%t%}i?lﬁbﬁak react to

ment s,’ cont ac
15 f i protide &ﬂaivykytsmjl atrimunts m’)hydt%ea Ity ecnspowagd(s) indbecaudenked f

the cr eed Su t co C
crude 11800 F e et Sotr:EE PR 100 e Bulbdg 6 Rtorl o 1024
heéredoRbDerters onitating anet I0Qciemadsit K. A gorgaciibg zorlenmay be a
ot her enbodi ne TAN, .vi.scosity,. Nl /V/Fe content
- he%eé?t%ﬁaﬂ%weaﬂ%%?wr Ué@?lﬁa%% lb%qféﬁ?mmr cgPRipALQNs thereof.
C omxﬁiﬁég Fazothctingeshe RENBEH ktheked BEd iiebﬁmf; & tisked Bedadatedr, an
30 change by at |east 10%relative to

20 pr ohlakTERedgpacionen CORTiRROIFI EHed ek reaciol ¢ CESTRIT s uicized bed
c L%ggmf g%?raﬂéa@top Bfd £ liqiiRAiguie RbALMSL Sn chrbhi &hbditfents, the

a volunme of catalyst in the contacting
z orratacting systeny ianger cwbdwtqm offshors| fagilitys GiontRet of WP% feed with

tgf rg%&@sp F CO\ﬁZ oneﬁy n SOYTE ag nggﬁﬁglﬂ{oggﬁfdg% Ef?gatb rOcess.

c at al ysThea:rmdtactmgmené mey invhyle 88e wm@e (DW@S gi’eﬂ,example, two
PCT/ US 0/04265 Jnc ude , f 21 a
25 § PRI EIg Phsiie Qrogimiptsacappach &y et e with A TBst pyfglyst ofthe owo
gr ety may?feldd? TAedf the ctddﬁ feedn Sabyeqmt comeeet of the reduced TAN
Cont acting,conditi e coptact| zon
i  Srdieod Hith Cif ssoqng paalyih doBige g RIS ORRE o nd Incroases API
%% Y.€n ofhee ERBSHIm SR RN, e Bsity CNUV FFefcB fentl hﬁt’i’oat@ihs content
i nati ons t her eof 5 Contacting conditions in

e meudummxt,aﬁ:Pd gzaaeyﬁv,rqmcpr@bma@oq@ b thgseprapestiaspé ﬂ}frcs'eﬂmoduct
f
e

70erd@0fe@] with o8Oeridre Catalpstessure in a contacti ng zone

Vo, HB et Bnfodngils aelime gt talfifin 16 olablifh aohl is%h H range

from 10 60 vol%, from 20-50 vol%, or from 30-40 voi% of a total volume of crude feed in
the contacting zone. In some embodiments, a shury of catalyst and crude feed may
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10

fron10.1-30 h**, 0.5-25 h"', 1-20 h"', 1.5-15 h'"', or

2-10 h"'. In sone errbodi ment s, LHSV 10 is at least 5

Woz@%mkﬁ t 11 h-', at least 15 h"', or at |eastrRR2004/042651
. odi ments in which the hydrogen source is

supplled as a gas (for exanple, hydrogen gas), a

rati o of the gaseous hydrogen source to the crude feed

t i1GR! ﬁam 080026 granispH005-3 oG, A0 INBBranB of GatblydtGeODID grams of

N8/ n8, 1- 8, 000 NnB/ nB, 2-5, 000 N8/ n8, 5-3, 000

NWWGG%FWB@WF% contacted with the

cat al yglobfbting J?ﬁdllﬁﬁﬂs" BRI copfielinaonk Eha?@ﬁ&ltﬁ?but are not limited to,
enbodi nent s, |s conbined with carrier ﬁas es

r deiperative; PSR, bx@ngmwewe@ﬂmacqm‘#‘gfeedz P, OI'GQIP?%D&?OD@ thereof.
Wongagppé ggrndﬁ:ff)ﬂgﬂl s%me gﬁﬂts eafbe(%dnﬂ‘ﬁﬂedqﬂ %‘dﬂ'ﬁc@i &9 product

Thé aCI |tat ow of crude
f eith spocifio prdpbms oTemﬂeamydu thg epntecsing zend may tgage from 50-500° C,

CHRE RS B2 B BB ) o 0120

e map@lllnmma 421 (yihe 08 MPar EBISV afitheoradepieed] wilginergliyrange

net hane or he 20 carrier
e B RO TSt N 2DHE LTI Rt PTG Brrclh SHTE SRy aBRs LHSV
SQYh{GEasiB Y S RSt 1qqﬁt adkdsh D5 EQ@?aﬂl@e&tE@hhurrent I y Wi th

the crude feed in conduit 104 or separ at

c ondui tln ewbodiments inwhick thediydioRen spyze l%ﬂwpﬁ‘a{ as@fgaf (for example,
IJQ&FC} 2 ggs&,"& fafo B tﬁ@%ﬁ%’l&thyﬂfo%éw%e% iHétcﬁldeﬂ‘édady]ﬁEally ranges

es a cr roduct , d, in 3
erﬂbmﬂﬂrtem()soOO@hls/m 9. 5SHNRO0N e TehP0 N 3 enr 15800 s/, 5-3,000

s gﬂlgl?glb; Oﬁ qg Swg Nﬁf yr&%cgﬁ{a‘:fi%& wgtg ttlgeletﬁ%}}%g% %he th?@ro%ﬁ?dbﬁﬁ@ Mn some

15 coghhiladirhéigs, 1mﬂfbuibﬂﬁnﬁ1rwnﬂmga(es};gphpgrqu@tpd gly g coptacting

d 110. | t
B R e e e

.9 emr fliliatk NOWAT The: mﬁrdatfeeamd/er:ﬂm qﬂ'fhs ‘hydrogenesourep irethe contacting

gas

UI d separation., The crude uct
 Seareh dhe SohE: oy rlso G gabin 6 toogafe s 1n some

U ARSRMERS a ?d:‘bged JoRFLE RRE Eratimpds} h?dﬁ)gd:zﬁ hfethafié qredtliane)amay be used

st or age vesse refineries, other processing zones,

20 or ase cantigtighandiretirculgted dbspughithe coPRRCIRE #998n c| ude gas

25

formed ﬂ{érﬁaﬂ%)ggﬁ %{Iﬁg‘%ﬁi&tﬂ&n@r QbntEERARRbR 102R¥EUAERTY with the crude

sul fide [ or carbon nmpnoxi de)
exfeed in @admbl@ mwepaoagém viagoniwiel 06a e pasttacting zonrl Oaéémtact of the

Ig%ﬂge %ﬁi? Wftﬁ Spl.{)c@{&’tg{af o 19 t SR LR AL DorRiSHrBMict, and, in

er proceSS|ng Zones,
st ﬂfr@egﬁnbbﬁﬂﬁﬁﬂﬁ aso fn smmdoemlmdnmcms Bivawriengas is conbyed with the crude

2005/ 063934 /U82004/ 0426
e TP o LgeD FR T B 0 0 428 W IR B S contacting

Pr 8644002 and &ité septiratiba@bnd F08pAA fonduedld.n two or nore
contacting zones. The total product

to for rinsAearationcreng ik thecrusls @’@H&t(a@ ng‘ylﬁi“f%e Seﬁg'ate‘i%’gm the total

SC I

t hat B?‘Ir%c %géne?ﬂﬁ%bﬁﬁ Sdparafibn GORiGek] fofexaipls @ﬁsllﬂﬁud separation.

57two or three contacting zones.
FI G cride produck Biay esih separetionzang d 0% map@gdqﬁnlclpu@géhen be transported

ﬂqlg@%ﬂs Qiibs @a‘?ﬁer% %&g%%ﬁ%&&% rgfﬂlés othE ﬂrﬂ&lsﬂﬁg?zoncs ora

ng zones 2A and
C o boralindtivg thererts ThO83s mdydncladergas famee gimngroepssing (for example,

o e SRR Y R G R BB, ot By Sl

source, and/or carrier gas. The excess gas may be recycled to contacting system 100,

s:

purified, transported to other processing zones, storage vessels, or combinations thereof.
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In sonme enbodi nents, the carrier gas is conbined with

t he hydrogen source in 10 conduit 106 and is

b Lerkesdsi Nto the contacting zones as a i Xthlﬂ%Trlﬁsﬂoowouﬁsl
certain enbodi nents, as shown in FIGS. 1, 3A and 3B,

t he hydrogen source and/ or the carrier gas may enter

the one or nore contacting zones with the crude feed

separ at Blsymy embodimetiis cohfabtingthel trade fead avitlitheetslysn(s) to produce a

counter to.the_flow of the crude feed vi fo
o IR PEOAUEl i3 BRFFOrmd) i E0 ORATe SOBERCHRE 7996 i Blplproduct may be
%&%teﬁ@fcﬁfntﬁ@&u&@ﬁxﬁﬂﬁﬁa&ﬁ@s&@}mtef to the flow Of

the crude 15 feed may enhance _m Xxi ng and/ or cont

t he cr ubl&iS %-é’onrwotlhmﬁtlfé of gmhoedjments yevng;qwste rttam éucludes
5 {88 o hide EAAKE LR, I ¥IRBNSAGHA 28, oftELKIAl 198 ikiudes

ream OVVS from cont act i ng@
z ocantdbBiflg zanes H0R ardt i lﬁg Fi%éiAl':!ml 3B inclpdezontacting zavgs 5, 114, 116.

R EGETE Lhgtiad D 0GRt M conacing

rmzonemni ohd @eaRtve. ﬂi‘he mdefeediemély sbdactiag zeteolM)3 viancondait 104,

FIG 2 the feed streamexits contacti.n n 2.V

oy { IS0 SO B CE BTE A fforDuied ahe fudhitn Yhdtce in
101 Nedrdtat 18and 18 %ﬁfoﬂﬁ&d&ﬁtﬁ gl Boatatlig Zoaes mtmmgua olmeeﬁa’ﬂﬂ

via conduit 11, and enters contact

Thembedigenss, ag alaﬁ%ly RS chAdatideth: mﬁi’lag&ga\? F‘?“s‘f?aﬂndf or the carrier gas
cabal ¥kl e o ?éﬂoﬁﬁa% %Sﬁthd’!&F 26048 mﬁaltﬂe 0¥ ©ed gé[palta&%t ¥l Gonduit 106

zone 116 to formthe total product. The tot pr oduct ,
ex pndfords a disestimochwrerdo the flLOMO%thwrsdc feehviacior prpraplm gonduit 106"

116 qaid gf]{h‘é rhgdrﬁgé?lago L QR/6O0RE éé§ Born®h nk ﬂom the crude

The "Ccru /or gas Is separated from
15t héeetl Qtaalenhmwdnmtmg gidéorcoutaes ofpj:qe@mﬂ@tfeadxmtlsthg ealysit i on

zone 10 %P% g}n dui ¢ 5 Ifélegi%wth':éa&l Sﬁf} § tc&tgcqllﬁgggﬁé 02 m'h feed

enbodi i'on Z0
C O Bfrda6. I’ng fesdsstreat To0s ﬂ“ﬁhecodtasmgmane a0t contacking(zen¢ hi#t. In FIGS.

| 0BRSS, %5 U0OAREL) BILCE 30,A5R0AL| A, Z00EARTo .

por ti onceftadtihg ZEhe 30N AN L icledd hee ﬁmea:taeﬂysﬂs i Axgshown in

20 tmee C 'ag%g S O%[pearlg gxlttgc?oggargéqggq%é a&cpgpal?faedwtdq 8 P-g%?fg%‘s contacting
the g Qe As%ﬁ(%vn fnaf 3693(9 R feed YRlRY exitdBohtdtngkorle1ad tvia conduit 118

partially separate fromthe di sadvantaged crude. In
anenhenteregentasitisg zongolonent s t hat have a boiling range

S5 oot ARl Moy ) b o

sed4 addet cbnmtmgrmncj i hﬁstd\fm thg todal eraguet. t1he potaldyeduct oxéits

crude feed odi pent s
25 o ng?ﬁ]i][nﬁ goréen]g 4@8 Bﬁ%aaé: %%oge ﬁ? aﬁ ?ngc??i gﬁﬁﬁgﬁ’%ﬁgﬁs via conduit
ar a10.sepadradeqioducomid/ drgastisgadysepdrage fromrthel®tal pwdsctrrﬂ‘ he crude
enbodi nents, at | east rt| lié the separated
0

c o RESHEL RS feppiph %’b{?&\%& via conduit 124. 5

The cr ugg;. 4604 saﬁhatlaspanfmm%msepﬂatmrmnaa&nem of
sone enbodi nents, includes a mxture of cqonp onent%emers

wi tehntactiogisysteny 104 nhhe disadvantaged Fryde (sitherdonned of unipppe
Oor s%é tiof! 11%9%0%5515& ?2% Qngéﬁat atiby z8RN96, e@']c%ﬁtr d Manff'the

eas I ca e separated crude
f e ditadvaniapetbauds isseparatad mhgct@imrqn@dmgwwm the artiifor pxample, sparging,

F AN bg'alxl%tser:ﬁa? Icoln,o pr}eg{sute ion) 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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100-1000 C, 120-900 C, or 200-800 C. At least a

portion of the crude feed exits 10 separation zone 120

ang 26y REZm4CcONt acti ng system 100 (see, for exa

t he cont ac?i ng zones in FIGS. 1-3) via condui ?mg‘éu%zgomuﬁsl
be further processed to forma crude product. In sone
enbodi nents, separation zone 120 may be positioned

U ekt [Raalg sepheatetsiedre #0 @dadRant£hed ahide Roprudiict theAfrlidd feed. In some

processi ng, the crude product exits contacting.system
16mbodigents, 7 dfast a ppiton qf@apmhwﬁﬁmewe S fS¢ ¥olatilg dhan naphtha are

c e%ﬁtwd@&m% dishd PR Brudb { 1h B lekBBdiblRAls, dt Feat WopctBEEOS the
as” or different fromthe crude feed. For exanple,

t Keparated epeponeRi Rt separating zooerbdted conduit 134 crude

havi nggﬁe gljugef: fe%& taihbd 0! s %arﬁtﬂ)ﬁrzgpé’ I%Oeﬁl%}de%%ﬂo&h&ms, includes
bl ended” produc aving a viscosity that 1s between

t lnenivfuscefciomponrhtstwith & beilieg pngadisttibutiva af alessdt $ 69 EC vy in some

Rty A AR e s

dichide fexdtincliids & hextafeyofROMPoIENOvith cdithgahngedistribiibndetween

TAN t hat j en e T of .the cryde oducgt nd
 10-0PGec! T3t EO0TRE R b o, At 16t pstirto g i ed Bl

t 5aRaReh kadd 120 afd ehiterk chht@ingRPdtem 166 (sed) Fuyexhmple! e cOntacting
incertain enbodi ments, crude feed enters contactin

. ( . g

s yauesin HISHS. J 13 vieeaduit 12609 be Antheppropassegito orpwr ¢rpdgpraduct. In

t R6mE LMB& inlzoné PIV A5} b WbsFbRIAPsthifth oMdAvnstream of
cgn u?tg%@&gg’geﬁsag&?%htr%%uce in%}%s%ﬁ}serﬁﬂﬁg zone 130._amo a-
| desaltingainitg Aflenprogedsing,dhe tredesproduct egtsgontaitng systeme0 via conduit
Crl?fle product is conbined with one or nore process

streans (for exanple, a hydrocarbon stream such as

napht hin spredutedinfentnthe enale atddoct inblended vath axoude thatisithe same as

550k BEL S8 s AL OGE BT s v

- | e hevitgle difRfentisdodite theteb@ kd0king irfa bleadded ghrueiuck having a viscosity
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directly into _blending zone 130 or stream sugh

b It i h%wfe e Hegs A, %m%@?gw ?ﬁ%&ﬁ%&sgv@f g %Wﬁﬁyl“ another
bexdRnatiderhde RodRE Alay BL-BRANGVIRAGERYing AMEAN IR0 eifferent,
product” may neet product specifications designated by

r dierehymrediiciag @/perduct thaidigep TAN Bt is hetpaythe T ({q crude product

SREE ik 'c?lﬂl ! ‘?Hélfdihﬁrﬁkféth ‘ﬁg@ug%}ﬁy B shiithtd fd{ Eﬁﬁgpgﬂaﬂéﬁ’ an_é/tor treatment.

range of or a gravity, , ~ Vviscosity,
or conBissaawoinFIGhE e ofrtaimémbadimentse drude frdd entersxpntgoting system

bl.endi 13Q vi i .
o 180588 @304 2 o s s SRRGMITE 1 e Rt SRESBRAIRE pystemn 100
Fiv@ coﬁduit 1% ﬂaﬁdv?mfgm kﬂemui? mdnp eacg mmﬂt ingizone Yafnat least a
120 .t hr onduj t L4 .an e di sadvant aged cruygde
 pouton af e Gros ol 5 bt e B AP S s o e, =
f1 glg&?ﬁarﬂdiﬁsﬁ@aﬁd @gchfet@e%%m@%?m@ ﬁ?nﬁs@ﬁdrﬂtﬁﬁ)i df@né&ﬁlfl&mcmde

I ou conaul , eas SO C nen
f ARsAPh ﬁemgwéawérf%eég%n%ﬁm wsok tog?égff\ﬂcﬁﬁ ggggwﬁ%éom
VipfoceQebints, dtite fefl, cPudeCaiShixRurddQhdrb@rdhtrbdiRef Aiddfly into

product exits contacting system 100 and enters

biblsnding goneot38 or ustream o siph bisodiggizonevigcondpitd 2. ph griing system
3?1‘3.2%%00@@8 /ir%r r&%%ﬁilufg%ogé 15’6. eﬂﬂ:’ H]'&décﬁ@?ané% Qn\ﬁytr%ee% %rgduct

rectly or via con and aré co
c spateficptiod Wedignatedf byrrafizerios emide dranspodetinnt carrikne Rybdmted

PR H S it ud] SR eIt AdEd 32 rahlp@of @Akt of &6r 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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In sonme enbodi nents, the crude product and/or the
bl ended product.are 10 transported to a refinery

WG hRs/0e3054 eat ment facility. The crude product aag/Rbo0s/042651
the bl ended product may be processed to produce

commer Ci aI products such as transportation fuel,
heating fuel, lubricants, or chem cals. Processing nay
i-ncl udelndilGt §.iths dispdxeniagst crudaemtersisaparationdiost 120 throggh benduit 122,

cr mpflﬁ%taé’éa%ﬂfe lpiegﬁqfég ab Bl%%!)ﬁglg Eirgscgﬁ?@ﬂ% {fzﬁ grourde feed.

nore distillate fract I'n“some
cr Hepecrpdeoigedtthen entters pordentiog s:gﬁte:mi 1189 threugH cordutt26 ORE oSt some

15 I b h dr ot ted. In
s coohichedt Bb Ui el S TR sbraltn el 38 i conaiy 124. At
5 nrdsnst apoftionbf the studs @%ductakltmﬁacﬁﬂé/eysf&n 2010 aﬁiﬂ%ﬁteﬂs%%rﬂfng zone
-Eﬁi%uﬁh ong Z%Jd‘ﬁ feed: In sone enbodi nents, crude
pr 0(9 gonguit ther Bro s steems andior, cradss prisx blgplizmgmene 130
0 rd:&@t—ljé&o/h@ tordda 13ABhddre bHYBbinsd Hﬂﬁﬂfe%ﬁﬁe p*d?lu&q{) tﬁﬂ-}ﬂna lilended
nme tlgg crude product has a

H‘S%“f '@E? Rlenged grodpg exitgblending zomp 4 30 mazonchnt lfmst o 1,
or at qﬁ%m@eﬂ%@odnﬁéﬁ& %e&% bR ar P eﬁ’(\feb érod].lctar

frequently be at |east O. OO and, m)re requ
10 | dzpagpagted) areﬁﬁery@né’oemwmﬁrfmhty Thé\crafie plbéuut anwrer the blended

r
p ]:Q&Hﬁ m?% Sﬁﬁcés%d% E)foﬁgseo omn) O cﬁrﬂ%l}?&ssmll #éraem?a@twn fuel,
p rl'@g{tmg fuﬁalslbacanwt e chNndddIsF@rmmm%}oj‘hclade dipiting legér ﬁ];actlonally
at O t 5% qr at nost 3% Q
£ i8R RO e RS b BlerRec B3y oy o emer, pilae
prfmdtmts In sommﬂaoﬁfﬂmﬁd tHéﬁ:hﬁiﬂ cﬁﬂie%lﬂhedjbrbgﬁr&%gdr’or the one or
9

cont e ra 0% 10-70% 20-609
15 omer ‘Sﬂl’#‘?ﬁfé&“’e@m& ¢ ‘FqQ‘F@ crudeofeed In certain
* o erbodi ﬂlﬁéﬁnfeeniﬂaﬁmﬁ‘dhtkdﬂwféﬁﬂ@‘ﬁ%dut‘ﬁﬁs aIfI%'N &Fa@mfogtf 9dax¥fégﬁost 50%,

_pr.oduct total Ni/V/Fe content in range
. 1@t W‘Oﬂﬁg 0F ¢ mpsi 10pp o5thg T of the Rl’ui@fﬁd ghiasnmetembﬂdlments, crude

1@redusi b 6501
o DI ATH TANGIn sradpe b 1809, 2032 30-6006, O -39 Bhme rAgpof he
greEys fesrl fo gepiaineembodinsantse the ehule pmslnttshas 8 TAN aﬁaainost 1, at most

20 MY RED! Gkl bl B Sl S S0 procus v

Ciﬂlﬁ@@nﬂﬁ belat ltast .00 &lﬂhindﬂelhqﬁﬁlﬂyltil%aief 0JGtH ., If{!ﬁ O6HiE émbraBments,
ent als in ta t of  organi ¢

o T B epe AP B B b2 e e Bermio A .3 5 P 0B O ror §05 0 0.1
nost 5k soﬁletehfbodlﬁteﬁﬂs the eyl ploddt h&ﬁ @tad NIV /FEloalenb & ot Srost
oé%(yuqqam{:@;l ds %ﬁe crude feed. In certain

8 W, pEmpp 190 85 B85 9% opet mast3Hed ted%i6EFe coient of the

25 Cbmdefeﬁﬂ (o] )/ 1o duc O

salts org;lrllcllbzﬁgm gﬁlgar?}a rﬁﬂﬁeﬁh%%@)ﬂi@@%&@emma
2FNED9 £o 1-80% 310 H96426608h r 80506 of hetNAY/Fo Fomert af theierude feed. In

el AR, RRAR Pror 8 el by B ol RPN
bQﬁntQilﬁ & avenge fromil xdd” tgce,msdaﬁbobwsl grams Gixdld,” ghamisab 2, x 10 grams,
3 d | I |
car o)iz?/l g:%ggdﬂidg Lt glia‘ﬁlae n??ﬁt?% eegfs ﬁ?f"g@ g%g at mOStZ x10°
30 ngpins hENI/¥/Rec ﬂldmmqwmw’aﬂhiémtﬁtﬁie%talwwme .@&ﬁent i @hfile groduct is
o Eaore A0 2P or BPT o Eiehe A Trelconan ot dexrudn e

pot as dhudthe erdbddheme tiRATrhde 18R] Kas (aftélﬁl c%ﬁﬁﬁpéf‘?net?ls in metal salts
nesi um c | ciu and barlun) Col um 12

TSN TIORGOS

content of metals in metal salts of organic acids in the crude feed. In certain embodiments,
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exanpl e arsenic), Colum 6 netals (for exanple,
chromun), or mxtures thereof. 10 In certain

80O 6isieiyss. the crude product has a total cont egradoos/n42651
metals in nmetal salts of organic acids, per gram of

crude product, in a range from 0. 0000001 grains to
0. 00005 grans, from 0.0000003 grans to 0.00002 grans,
orthé &8 HroBad Basla Biad oentém of MeRGH Metal sals obbrganic atids ina range of

oriofec b-10k 2ot R afaPlantind Sl Pisfdh Sl e et oforganic

Medofils $n $hE cHRlE FéedS WrbdniOdeidd 19 Bbrerdlyi fofin Bietal btts Grichaliz, thft are not
product is 70- 1300/3 80-120% or_90-110% of the to al

c Jirmigad;to.srrhopyli asidsnthipls, dmides sulfonig acids, fpd-ufongigsy Expmples of
51 h:%rb%&glgpeacfi&qgcludenbﬁt%é 5t TnfBE9 0] nfftchic 63k, [HeAMR¥ni®heids, and

the cr product “produced fromcontact of the crude
f cheizoif adid. c'ahqamytst poréen efithe meftal salis may inchida pikeb metaly $or example,

i 8 ot 8 Bl gy

g rammbaxyum)‘, Confmn temetalsdfor pxamiiie tzincsnd caimit), Apluns1 Bogtals (for

br 16- tai | rrent he cr ro
e e (s B el Eor e, i u il R ereor.
10 nost  7Qficataih Babodimens, Ithcycr@c{c fréducthasdeofabtitent of imetale in metal
enbodi nents, the crude duc has a vi osds@b to
- ROl ATEANes Wb PU 0] TISe BRBduR o b Feogh Fom La0abd) st
t *Wooo@s gﬂ:ﬁng‘ £660.000066 Bad !ﬂ?ﬁﬁ@(ﬁmﬂ?ﬁmst bifroth 900000 Yrdhs to

cru roduct is at nost 90% of the 25 viscaosity
of0 p0091 @r&mﬁeoff@éfds inrnetal safcofapganisragids per gamof gruds a@éuct In

prs%%@nﬂoﬁ:ﬂegtslg%@ %ent%?glé?alscﬁl mithl Hl@%fgf ahidBciBFbf the crude
gravity ee I'n sone enbodi nents t he crude
15 pr mddu‘ct ist8s138%, 804 R0%eorSi0aid0%nes thatotad pentest ofmeialsdn metal salts of

st H50% st. 10% or at nost 5% of the‘
to(fr ?1%‘{1]&1851%6 deg%n erit of the ¢rude feed. In

certai I’Ineﬁbeﬁﬁi emnBotiments, ¥ePIpravitg ofthedncie praleciprodiced from contact of

he er t of_ 30 | east.. 1W ,
¢ igBori Pehutalyt, FLE pordssinE Forkiots if 1g-1 fRBegoz e e0-110%,
C O&t 1@01139% of tIREAPY gty (F ek cride fe@indn eér’miIdtzﬁ’ﬁdﬁmcnti AP gravity of -
sul fur content, of the gﬁg? 8 ggct may be at nost
20 goths cruge pradust issHom 14r40p 0, P é§ r at nost 5% of the
sul fur 1Bk AR EmBodiBas 3he BAPSOEIE has A Visco§ifl dfat Most 90%, at most
enbodi ment's, the crude product has_a_sul fur content

of
at 80%0s it mosk70% ofthendiscositnaf thy crude fgs- Joame eebedtments, the crude
?’j e 4:{850%9%?‘1 ahrgﬁ)% 39 6? %050 %%l, SERL499 38 tﬁé visbifdity of the
ent t he

ur con some enbod |nents
t herudafeédir Insome embodiinemhgh@vxmltpvﬂum eudé proghact i3y gaost 90% of the

25 9953288 ofhe 2 dé%%éwgnl&%ﬂh?&ﬁ#aﬁrﬂp of 8%‘3@@0@8@2?%-130%, 80-

c oTH0e4) tor 6611088 of thedePIpraity cie cmwde foml. at nost 5 90% at
nost 80% at st. 109% . or

%
ni t r ogeft SEBRERAP ippnts, ng @P%d@'n&}*%g tg{ql @eé?r{)a&?rﬁs content of at most

enbipg] A BdkS5094, REmestUd:, B Adst 5% af tbt@ltlftkertﬁutdmmﬂfbnt of the
content of at |east 1% at | east 300/ at @ﬁast

or crde foeh sin cotiain smbpdimeniathy o Pre@aﬁ bet%fpaieﬁé content of
30 CT 196sf PRt 1dak féﬁ‘ai? 96*%,”&"!& Rast09%] & tl'iE thfaPB&&0atoms content of

content of the Cr U e product may at nost
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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95% at nost 90% at nost 50% at nost 10% or at nost
5% of the basic nitrogen content 10 of the crude

W6 900sl0d303¢" t @i N ermbodi nents, the crude product pggrysaoeodsnszest
basic nitrogen content of at |east 1% at |east 30%

at least 80% or at |east 99% of the basic nitrogen
content of the crude feed. In sone enbodi ments, the
OX Yest BOOK bt atrleasb99% bé the sulfie contentiod theromydelfeedatin ssé embodiments,

90% at. nost 50% at nDs 09% %

ol HroRtey e SR B iy f0rE B o br St R, ORRS suttur
Cekb@bni offHe@elidedsdds, t he crude product has an oxygen.
content of at | east 1% | east 300/ tﬁ: st 0% or

at | easin sogmogmbo wts@?wwogﬁm ! gffthe prade proguct sy e at most

5! N 90SOMENSKTBORA] FRRHsB10%. 12 2PN 8% S1fbRTki6kerd Jbﬁteﬁfdﬁﬁ‘e crude
produtt Is In a range from 1-80% 10- 70% 20-60% or

30 fsdodwterminenthegdizemmis ﬂwtcéﬁle ‘pesdugtrhas  faielavitragss content of at least 1%,
SO Ttelcgsqg 6‘% ﬁg&?ﬁp%, otﬂ Gt 1 %Qgctj %%%?g{e%éﬁl rr@%o%ﬂ ch %l)r'(rljo cJSf ;Ehe crude feed.

acid compolun he "¢ e produ
90% 2 OImrdoneesiboBin¥éntsabasivosirogkd Yentert ofitistcriixpodductreay at most

t. of b t.h d
¢ OB i oss oY% 61 b n A RS 100 SF RUAHES 574 9 e HtaEe content
10t Olofithe @AAE Gakd. OA cdz‘ﬁttb@?ﬂbddhﬁent@ﬂie@n(de pciuticts abasit nitrogen content
I e%?ﬁtéeo/ at | east 30% east 80%

| east 99%

b1 o 1B A0t 55 80 5 et 9904 o B st e qontent of
t hepeldritdgedeed. I n sonme enbodi nents, sel ected organic
oxygen conpounds may be reduced in the 25 crude feed.

| n sonelnsemsdmbedinentse the lgyygenicentartiof thegmide grodugt may be at most
&5, A mGRERR XM st 69,38 modB9D Br SGEE: S5 df¥he ﬁ@g&%ntent of the

?gré non- car box CFI c contal ning organi c oxyge
15c 0 m:plsia g, In @mabmuybodcn@m the coudd productdas mm:wgp@ content of at least

or Qe e 0 cA ot 9 37 R ISRERORIE e Ry by SRR ofthe, qrado feed. In
cr wolae anb@ﬂmtants;shwygme?mdnt grfd thmcmde profet isioscagedrom 1- 80%, 10-
oo by TRPh B i Blgh EoneBR B 5 oS 5E0° soms spppecdiments,

pr @i&t@fal cdn&nﬁ@ﬁdaﬂioﬂymfilﬁlﬂtdmhﬁds dﬂaﬁa ddePrydiRhmapbd smbost 90%,

of at nost at nost .70% .or at St C
205005 WP oA SR Do AT EREORPIAS R datbo e ogpounds n
of Bude'fdle IREOEHE Ernb&iuﬁéntm frodikt lﬁ@%&ot?ﬂ%hteﬂt of carboxylic

most 50% or at nost 40% of TAN of the crude

f eaeid cpmpewnds of at leago’0 Wﬁtéﬂ%t, nfée@r 8@, g5 rableast O9%-pf thefotal
o] 4 2651 tent of
ai( t g%t:b %%’éﬂg?éelggt %%E%&E%ggt feg%% or ;? nI :gst °
99% of Iﬂwmwg:@dmmm seiactedforganiveoxygandwmipountls naydetrgduced in the
cr ud ct has_.a .TAN, of

L s B ortt Bl b B i€ Rl o e S ot g acids
f ee;aﬁ:hy bédﬂe%mbﬂr}g’eﬂucfad béibreagm&erbg}tﬂmmgntanmgl drgaa?zc nygen compounds.

t 0 cr aci.ds and/ or metal salts
i aciEienG M- CatPONTE BorB e ATEAE OF e mgpunyin i a crude

5 O%Dd‘ﬁﬁt idy %Qﬁﬁer&g%te&ﬁrohgﬁmﬁlydﬁ of e @€lide Prstiust 1&g Mdrally known

of "non- carboxyllc cont ai ni ng or.gani ¢ oxygen conpounds
wi tSPRCHOSeEPie sstlods (fon sramapley BIRYSis Angshgpectrometry, and/or gas

no c contai ning organi c oxygen conpounds of
S0 e hl
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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In some enbodi nents, the crude product includes, in
|ts nmol ecul ar structures, from 10 0.05-0.15 grans or

0@,09%3ﬁ 13 grans of hydrogen_ per gram of_ CI pe§/US2004/042651
pro crude product may include, inits

nol ecul ar structure, fromO0.8-0.9 grans or from 0. 82-
0. 88 grans of carbon per gram of crude product. A
r atorfen® bf atlenst 19y thasigidfo, ladleadt 80%cor at baalkt Y of the ovigen content of

cru roduct be W t hi % 0% . or o

ot odhn {6 e ot ik 1 BANot gt ik Pash oot east 505,
Cr peia 1636006 b thé TANCoftthéeriidd feed, Wi t hi n 10- 30% of 15 the
crude feed atonmic HC ratio indicates that uptake

and/ or @éditenyi tbhofe FPdrd gy hare a easienpp Yligacids and/or
5T ehﬁfaﬂ ¥£ﬂs Bf %?Pd Rylic 9(‘38’4 Hat H?n@ttf)gl%’ df RE&T0%S atth S gﬁ%doﬂ a4t most 40%
e crude pr oduct 1 ncl udes corrponent S Wt
r antjtée ofude el and agontantof nprrcarborylic eptieidingwrganic axygen compounds

a1 WRESCIO° G, pb 1300 800 A% ool RS B RhEEHED orveen

hydompxmnﬂmusfshwrudn feedoi | i ng range di stribution of at
20 nost. 100 C 101 ; as . 00 r r
£ om 0. Be SwBtsiaieh S e ke Bodpd BilocRy s HoRERer fgerwes, from
10T ao g&odllﬁgrambwﬂmo DeivsaiamO6F }@dﬁ;rgeln P& Grdm af crﬁdelﬁa;duct. The
| east 0. rom 0, 001-0.5 grans _of

hy‘é‘?‘@"‘cﬁ‘i"ﬂ% LAy i&g{sﬁxlnﬁswfaa sgwte-dram B arepe nden 0.82-
20038 0? Q&b&’l Pér ggarﬂgﬁcrw srodict.| £3sto & afl¥fddic ﬁfrcﬁ'BEan t0htomic

from gr ans rocarbons with a b

r appgbonﬁfge} @ﬁibq m;)ép zreﬂm @rwy iv)e ovithingf{1 e 80-d28%, éar %%0% of the
Wﬂom?éf]ﬁﬂp@&f £erlie geeQOA]cr%e%ﬂ&L {:o&fcqﬂb%t@&%tm 10-30% of

rans o rocar bons w t I ng range
15 d| ﬁltemnbiatf@edmtdwc Wm%@@tmhatmakmavoraommlm of hydrogen in

1B AR SRy Sl SAd A ol R den s rblicER m T 07 AT
hydr oc a(t‘lhmmdevprdsducmnhmdésu dngapbmm@avm stanpdoft bodinggfoimd. -In some
t..1 101 d/ t I t Q.00 :
of Sy G s TReu Bl g i el BF b BnG A (g 000
be El\é@@!brm G0eng 0208rafs 3F hflirdddbolv@vith hiboﬁlﬁgﬁange dlstnbutmn of at
enbodi nent.s, the crud pro&uct may hav t ast &(d}
20 g et 100tk O BEMPRY 5 Tegk Cfantt SR AL ot £ b Bycrocarbons
CT SR albbi %ge biRtrubies b&&b&dﬂo%@ﬂtaﬁd 20@€C G 0UHA MPa; at least 0.001

pr oduct rray have a napht ha content of at nost 0.6
gr giams, @ifroz 0.88ks0.5 granspfwdrogarbensprithrasboiling ragge igtabution between

to 8@ AR0241 0639
gg%@aoed) Siléﬁeﬁtag& 1t e cf uée pr'@g‘ﬁ?gﬁ ggﬁgﬂgf@??cffgﬁagfs of
c ohydeerartwhs With & 0iling wg& ﬂ&%butwn BOwdeh(PR) S€ anth 400 °C at 0.101 MPa;
dl Stcf ar%{leagtf g enst Qb iro ‘!tSJ g ﬁggﬂ%g 5 of hggr%ca%(?ns m‘;ha& I?mlmg range

anty o
crdudmbmimrhmt/eenﬂnoacmgﬁ "I‘Gﬂl@tl@l@.ﬂl&)l 0.5 grans,

0. 001- or 0.00 ra 5 1n cert
orbodi HBpe SPRsOrHA e sr e ro Rtk IBoloR e B o fridgyproduct, ot
7Otedst 0%01 %ﬂimsl)?ﬁ Aro&irbdie vﬁﬂa&%oﬂfngtrﬁ%e\d@ﬂﬁﬁﬁﬁ efdt nifst 100 °C at

t he crude feed. %h sone enbodi nents, the crud

pr B0 MPR asd/ons leagh (0L ararns oichydircaroms Wity ketiingRecsiftribution
30 | ”%él‘wééhnﬂ)@ ol 086 Q@thblrdlﬁP rams, 0.001-0.5 granms,

grans, or . g rans.
In some embodunents the crude pro

0.01 grams of naphtha per gram of crude product. In other embodiments, the crude

uct may have at least 0.001 grams, or at least

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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In sonme enbodi nents, the crude product has a residue
content of 70-130% 80 10 120% or 90-110% of the

Yol 06Gcsext ent of the crude feed. The crude prq4GEs2004/042651
may have, per gram of crude product, a residue

content in a range from 0.00001-0.8 grans, 0.000 1-
0.5 grans, 0.0005-0.4 grans, 0.001-0.3 grans,
0. 005- OIrPscgrecamehodimentt, e -cfadd pgrdattthas b distiRate adbmient of 70-130%, 80-

e j, ent.s, . b he..crud roduc S a cont ent  of
7012300057 00010 T Bt o415 i e i e contens of e
t herude peteiuéand; bey\berlgmnﬁ bEcroddistodudk, Gl b edngh 86mA). 68001 grams,
asgfb%%Mes cont @& at nost 90% at nobst 80% or a
grms:pg 06829 $:enes content of the crude
sf eed Iceti@mt e badiRiEae %dth%ﬂ{dé prddi& 119§a VGO content of 70-130%, 80-
haltenes content of the crude feed is at le

10@@0"/&t o991 0%eefghe Hﬁomonteeta@tﬂiezmdmfeed hla some embodlments, the crude

asp C V@ﬁ)

con{}fgh%t%?%ﬁég{nﬁbgg P Hgﬁ%tté 'S vvlc c?’%ﬂﬁmﬁfiﬁ%"o 0 0{8&@01-0.8

MCRraptsn§. é@ut—Oéfgramm9 062-0d€grﬁmsa @r 01001-6Grg@amsibodi nent s,

decreas t he ontent of, the.cru

f oot ol AR RAR e bEAS BroBGH A S eliont et 870 B, s0-
10 may20%oordasia OVM tm lakidlhd do)iteﬁf oftthecrude fd:é& T’lﬁb&ﬁﬂde%@duct may have,

In sog& errtt)lodl nents,

duct
P BB A S oD STAUONSRAEEHP BrenssAiPob e TR gesms, 0.0001-
t 00/37gRag; ©.0805104NRATRE, 008 -0/ Bdrakhs, QUDBLID BAIYRRD.01081 grams.

hi gh viscosity components _in the crude product

rel ati vi# qegaipigen ﬁﬁhgwn% the erle produsibane ¢omtenpef 701398, 80-
f egshos FR00A20R XA MCREoRIGH cﬁ‘féh@n%rﬁﬁé‘d@%icR g ifeRrude r%o:)duct hasa Cs

asphaltenes content and a cru cont ent
15 peaspbplicnseonntagt piat S1ost/9034) at wbst8084, avd mposb 86 of s Cs asphaltenes

e, AS QJ}@éeI{t rggﬂ;i? é:gugﬁ ?e%gt E)r?&%&ﬂ Q%Lb%gﬁ'lc%{so@lg (65 6@4%11%9 Qongen% gf the crude

1 ofeSd istap leastsl®Ss at lasst 6@%1 orrae brastt70biof] th’e Q4 a;bhalﬁeﬂﬁazsmbm of the crude

BT B ek S S8 e oS 488 B S onten o
| ntheerme éeg&lg ;ﬂm fflgdi&ﬁ’nboﬁlmﬁts, de@éasig:g #ﬁt asipllisﬂt?ﬁls cOfteitd€ the crude
rodu

20 7 1 5 i Fagainipg zfeéf'ﬂp Srble MER i e hemap e bty of the
en&gdéﬂgg@fmal FdiRciGhite. product has a MCR content that
is at npst 98 at nost 800/%aat nmost 50% or at nost

10% of Ieiwemm edimentathefs esrbalicperfonicakand MER goptent may be
enfchi ARG %rodh&ea &Eﬂigﬁa’c%ﬁ%}é‘%néﬁﬂﬁbegtg%ﬂg gﬁ G8ostt cinponents

range of 1-80% 10-70% 20 47 WO"20
PN thysaredeprodies g:lative 0wthe bigh3tscadtncompohmatsitCieconmtededd. For

0 )
TN Y
or be(l'eﬁlibsdhiddﬂay@' atrsurn bf MERdeproducy Cagsphﬁltmmlr:baéqm afucdrude product
roduct, i nclu
o ot B hssertali L i Bl s Bmpiyea . to S To assess the
0. £ 630 dtidh ﬁ@ibh@ﬁs@ﬁﬁ c@ﬁlp&aéﬁ&qgﬂhc(}:r&ﬁ(ﬁedg ISaomth®érull@prdliuct may
al yst per 5 1 de product. The catalyst nay
o a7 diomn P9, Hylacor 2098 i dncome ambariments, a ato of
30 t rIIOCRAnteat fQhe 08 Rbduck %J@Eﬁaltex?é%%o&t cﬁé S rad@@)rom 1.0-3.0,

inhibit corrosion, inhibit friction, I NCr ease
wek-22.0enh3d% on abilities of the cr ude product .

Met hodsy, dgafd biR6hGHE b % PoSiuct has a MCR content that is at most 90%,
at most 80%, at most 50%, or at most 10% of the MCR content of the crude feed. In some
embodiments, the crude product has a MCR content in a range of 1-80%, 10-70%, 20-
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configured to add one or nore catal ysts descri bed

herein to the crude product during 10 treatnent. The

o Ievshkdyct produced from contacting system 1(;ng%§004,042651
properties different than properties of the cru

feed. Such properties may include, but are not limted

to: a) reduced TAN, b) reduced viscosity; c) reduced

t 068%, 0 INF%e ofthe (MCR comtdnt oéthe cadle feud! dht crudé ﬁ:ldhétlhﬁs in some

: B: nb t her eof ced
B DRI SR o v
g) graetefondieeiivennt ent ; increased APl gravity; i) a
reduced conte t of YS &uﬁ's in nmetal salts of organic
J

aci ds; Brsopge &rude produgt inludes frem greater than 0 grams, but

5e ”’&Gﬂhﬁiﬁ‘o m; ?rﬁ{beo 000002 LL0 rg?é}ﬁsr B# @ﬁO(ﬁI d. ({ﬂﬁl %Hﬁqseof total catalyst per

product ative to the crude -
seP@mq @&@mﬁaﬁ@ ekhe\chialyst moayassistin @qabﬂ:zineshmede procluct during

chg, tan
38458y il y iR, T BRSO, e
r emar;eseﬁmtbn sapaatXfi abllmdte of the crude plodudt. Mesiwds described herein may be

(1 S SR pda P Pl Rt Py i pleyodopt g

10thtreatxmnner hydrogen upt ake during. cont acti ng may

15

be "co entr ted AN _r.eduction, and nat

reduct i ?fH‘l"t Pr@ 50 e contagiingsystemd O?AP\F BPperties different

cr ﬂd@pﬁo@@ﬂe@@ﬁh@@mﬂ@ﬂH@ eShch‘foﬂeﬁleb'ﬁ'l SR Soul? ﬁférdagﬁlﬂlted to: a)
since | ess of such hydrogen i s al so _bei ng used

r ekpdeced deid mﬁ%‘éﬁﬂoﬁ,ﬂm @) refced itqidéﬂ@éch eqsient;) ct) reth:evd content
eX&eRlfen oﬁyg@h %ﬂﬁ'%g%ﬁt SLBHbbHAR ﬂgl?éofaeg '?éc%edT n%’&)tnte?t f) reduced

sul fur content I's accep meet
an@i phaliepgssiontent g) wduesd MCR p@:ratntﬂr)sncrease;hABbgmvmy i)dbereduced

“w o peBs TR Ear b B (A ahdef B 7 o e e

20

25

30

nwebodnbmis R OISnat ptdpertiemvfahe crods prodyct) ektivel® thagudy feed, may

cohs e R, PN e B e fion PR apece 3o SRk dp oy

ghmbitalitﬁllpﬁhaixge Om(&talglpﬁf it tnlag 3&@55%%16 tﬁkﬁltljﬁ @élaﬂny?y %duce TANina
esc erern na e Ingtroguced 1 nto € contactl
S GRias chﬁb%l& Bl SEAIAGRTY chetpgdbo ot of eiber ggmponents for

C adxamyRel sulfir, rédi@leCNWﬁfet SINEGOP R thik Hanft n WEKE during.
sul fur _and/ or a crude feed containing sulfur 1s
c fPnietingmey bo copeenpated L ensBAN redppidons andingi on resfuction of other

C iR pBAdO n%ﬂts {HETANYF glfe di‘l:?cfé‘%iaﬁscag ) %Eihpéﬁ? whﬁg{lﬁﬁﬂe&%dro gen,

or may not conmer ci catalysts
c giirve dask of suchbpdrygands alhdbemgmeﬁ@ l@@l&‘@/oﬁ&s 8@iponents in the crude

gggéfﬁg (}9 X xa élggg‘ldlﬁ%f g%%é’eaﬁ lh%i%%gfx %ﬁ%ﬁgﬁts ae%eontent that is
C&tds:ptdBIMté me@ﬂ&iaﬁnerﬁéﬁcﬂlor tfﬁépbutaﬁékﬂé}:.ecnﬁé&ﬁbns,@ﬂéﬁfbhg%g%d feed may
DN OUE™ BRISIRE) CoRp DA TS oA F o b0,

DN3310 CaBI%&stcd@‘bh@ or MK AiboMWERR of BR¥4 RNt s include one or
RN450; N650 RN5210; RN5610; RN5650; RMA30; RMb030;

z@erge byl suetal %@!F%Of opy grmore metals oy support7 The metals nEyds in elemental
W& ordih SheX¥¥fh bPQE&nﬁJuﬁ&‘bﬁB& e, ST ALal 23}(}%' desdrﬁ)‘éd herein may be

(Houston, Texas, U. . I'n sone en
c a@tmdyqusnmgbwtn@cnnam apa pyseursireandghen beeome auinre fieechtalyst in

| 96d dfl@icting 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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one or nore Columms 5-10 netals on a support Col ums
5-10 netal (s) include, but are 10 not limted to,

WeBagsAEsosghr om um ol ybdenum tungsten, mangangSQys2004/042651
technetium rhenium iron, cobalt, nickel, ruthenium

pal | adium rhodium osmum iridium platinum or
m xtures thereof. The catal yst nmay have, per gram of
c atasd gomtemplatedoo bk ugsl asndrscribed Rereimpxichide DS RIS HDNSO; C234;

- ST1r G 5 P T2 hads B3 oo e OBs s 533 pvnao; pvnao;

o (E30; BNY4G3 DN 1 90; DR, NS0 B2 1 0F; m\ImSOD)Q@lM muo

Dé?’éﬁmgﬁ ﬁcﬁﬁ@ﬁwa{,}hhﬁg& ¥ %bé@mﬁ%z' u%%%éo RN450; RN650;

srremtsﬁzm RN48101RNS6500 RM430! RIBIG z%b@%kszmckw%gls Z723;
&%ghorus The cat al yst may have a tot al

Hitangd g6 yehichpse ayailable HomcGRblntesnational, Ine(Hlousteor Fexas,
O RP9AG1-0. 1 grams, 0.00001-0.06 gramnms, 0.00005-0.03
granms, ‘or 0.0001-0.001 granms. In certain enbodi nents,
a cat al ;rsaomemmbodwn(So ba!laiy'stﬁusaétcaih@.sga prﬁ'}bwtlafsaf theyeside feed 1nc1ude

mat a? %q}] cg%%ué'ﬁ > ogf %F@Sgg %%%P%%%S%ﬂ Eﬁglﬁtgﬁﬁ)égn@pcﬁa but are

10 o @4t lgnigedsto, vahadiwasthréiniii, giobiderant hmgstem mgm@ téch@dtium,

or PR OBl G mekel R SR S, R i platina,

i not mildsres the@bT, OnﬁQ@thr}@t A8y BHva) @meﬁﬁ*cuﬁmsﬁ a@@maicﬁﬁ%ms 5-10

per m of catalyst. In some enbodl nment s,

c aF‘&? confeat ofc leagi ) QAN eremsentdenst-pRh gfﬂlﬁssa@élmmo&l gragns or in a
| 0.3 Br
Cat alg@h'lelﬂr!) (0014% il d.6os-0.3 B aﬁn‘af@o@g@%”&éoo ?9 grams. In

st includes a conbi natfon of
15 F‘Hll%ﬁ’ébqgim?ﬁ‘}? gherpatalirstingluden QdtramhS slement(s) in Ehditionrts the Columns

g a e s ol 4 ps Dl PG R ety my

- nohaye artaial Goluin IGJolemmt @ntest, akr gram CHLaistpst, iArdre Meiral.000001-0.1

o o o o0 62 v ot 001 .1 s

, eI enent fpprtdin emdddlhieﬁm d @tﬂﬁemcmdéﬁtmmﬁhh Gﬁnﬁl(smlw’mlta@st may
om Col upmn and/

th
20 7hie! 5ok st s 40 Rl Biritl(s S{eet of e faabO1 grams,
Coleusm i) g»f@ﬁsaht(lsast .00 g@mistaﬂa/mlﬁ a"FEﬁ%?J ftchl 0.006Y U@g%m 0.001-0.3

ratio of the total Columm 10 net o the total

6 el 0-903-Q-hgrams: on OO A grams e In some embedimentsothe fatabst includes

or frhfn I

nal u?éosoazlg 06 gPes e s ORI GTE Bl SRR pme

rre?fﬁll’f(dé‘}lefﬁﬁa thecatalpvhinglodepeGedpms 15 element(sh in addition tothetGodumn 6
25 t Ofn@lay(§o! urm 10 netal to the total Colum 5 netal in

t he catal yst may be in a range from 1-10, or from 2-5.

| n sondnembocibuiinents, Cod capalst Bxcmﬂemoaib(imﬁoabﬁColumn 6 metal(s)

t S B Rite b ord EBRR iR ot A A lfpr 3o 0t Cotumn
mahxmpomuﬁs ﬁrgﬁbmﬁﬁlbe m(} mlgerfrcfﬁgb urm) Lﬁoeéreznf Nk Gﬁcﬂax ratlo of
Gl BS54 8 70 S e o o L D5 10,625, 1

30 mBJoﬁH alﬁféﬁ r t
TR of LML Ol L)

arf@mbination pg P metaifsd with spoenmers ynebas fiom Slobunanscs andior 7-10,
| NlodR e B iRl the GRIAERcBY CHEmS @rn%%(spéﬁle@olumn 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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materials, zeolites, or combinations thereof.

Refractory oxides may include, but are not 10 limted

tWo 28b4idEema, Silica, silica-alumna, titani um oxg@eys1004/042651
zirconi um oxi de, magnesi um oxide, or m xtures

thereof. Supports may be obtained froma comerci al

manuf acturer such as Criterion Catal ysts and

TedFDimth mwlllsPaI(dl-@nlmhnﬂO mBE@) , A bhofar Aatjo. of BQY 10145 Column 10 metal to

car clude, but are.not |im

¢ o ST TRr i T et 5B bedh *’g’i‘%ﬂ#%l Ao as.

of zeol A &find GbodiRenys, TORINMASSSI0 A& hli’si ated in, or deposited on,
nordenite zeolites, ZSM5 zeolites 5and errierite

7 e 41 TpRAst to Fargt the gafalyah, I eertsn embpiments Gokimns ﬁn@rmctal(s) in
SMRRYIB a6 PwitR @thrﬁ’isl 5 J&M@i}m@ }@&gﬁﬁﬁtﬁ% e deposited on, the support

Pennsyl vani a, e support

ent® firmehe gatalm MMemmmqme nletalis)mﬁ/po ebmlann;s)m

av %gﬁﬂf‘te@ ﬁéegxg%gﬁtg%h% ca?afrl]ys? Ine { a?sf]atll 120 6@ %ﬁ@(e ﬁ gnd %l?glement(s).
s u dike Buppost qmydpew&dls layd foay ivichge mﬁ-aame?udespmblﬁs cafbohib@sed
ments,. an aci

S u p %’ Zl{e'ﬁgé_- tc82 Blaﬁglg%ge?eﬁnﬁe&w% Oides may H’J@Rldla, ut are not

10p aSiTnﬁted Tch almmm eilicd) Rilicalialudiifa, EinthntbHde diemMim oﬁlae hnagnesm
amount s and by such net hods as reqU|red to give

ex O 808 e yEes thereot  @upnosa may ke Pét@@ﬁéyrommmeé@aldmnufacwW
acCistih ds @itéﬁiﬁ Ca@!ﬂ'rstsae&ﬁ T%@lﬁndldgﬁ@stL@‘j(Hohﬁﬂ? Rlekid €,8 % )d Rrous carbon

acetic acid ul furic acid, drochl ori c’ aci

padewd majerigls inledev bretcaresmn inied s aetgragd werban fyd/dermowems graphite.
C a@%lgﬁﬁﬁes el fﬁ@ludgg {Egﬁ@? %E 2 ta %08l tgsagl%kcféﬁfte fe%iltes r%é\g 35 zeolites,

net h ormextru exrtl esS na
15t r ead ferieaite zeotitespZeaiitesmaayi tre obtaired gionf a cnm:ﬁerﬂﬁﬂmﬁ‘mdhcuner such as

o! 2RI TR ol pBALEE EE AL, e Cont ent. of {he

;ext T ::Jd 31['1% import  ieseieehtdinaits, esﬁbré;ﬁb’@ll s?cﬁl'ﬂhtet theaipport has an

t e RETeR FET A QAR5 156 e BOBSt DO 6t e 480 B do egtan

toeﬁlﬁﬁdﬁnéﬁt@ aSUPIRL & . 9 y 8tminghno| 880 PastObBhe support material.
20th mater q{o at Ieast In certain enbodl nments,;

WF@FSU%%CHQW%PC‘&P theindste tq paistin xEwignof the paste. The
delwﬁ’ér arid dftdRid Sk PR A 5sU%h Ao gﬂ?ﬁx’e&ﬁﬁ.@r as re%mred to give

ther eof . The anount of ganmma al um na,

al Bregxtpdatlermaste a desitsfsprristanen sExamplestof agids ingludenbof are not limited
ca 0. 0001-0. 99
gr?nsmg ac%%@%@%md,r ans, ggélg’fg 8h&(ﬂ8(gﬁm€c a%ggr at nost 0.1
gr ans akhe fHte WBYZ;@ (BEWB Wc@@?ﬁhyﬁé{ﬁhﬂy&ﬁ&ﬁﬁ tatalyst extrusion

25 ORI B L R e T BIRE e e

ot hmtecfamammfamb um faaige ﬁoﬁahﬁeﬂl@ °@ o foRf8 SDIH Efor a@@ﬂiod of time
of s 1g}%from01099

SRgRgmplE g 05 hajrsy B ik i g apipation i cpfucte bas

x feached didkdired tével ”[‘he'h@at&ﬁ:ﬂﬁd el TR R fufiRe hedt RiRRed at a
have at | east 0grarrvs at least 0.3 5 grans, at

Ie wpergture I@raa%gefmm 890-1208S€ ag 980-3100h%) ¢ formabessupport having an
30 2l 428 pord HidhkehE LRl 6 P%) X-ray diffraction.

Supported catal ysts may be prepared using generally
known dacetajsem aﬂaﬁhmppm&mhlndﬂ@maﬁhmph ehetmﬁluuuna, delta

C a&l@ﬂ%ﬁ ai@ﬁ%@.@ﬂﬂ&'o? B5mBih&tio ng ?h%reop ePheI arr]noHntS of gamma atlumma, delta
alumma, 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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to Gabrielov et al.; 6,290,841 to Gabrielov et al.;
and 5, 744,025 to Boon et al., and U.S. 10 Pat ent

ARBldo6adessya Publication No. 20030111391 to Bhan.pdyszoos/nsz651
some enbodi nents, the support may be inpregnated wth

nmetal to forma catalyst. In certain enbodi nents, the
support is heat treated at tenperatures in a range
f r detedflifed BOR-r4y, diff0tid0 A sé?me emb&dite X6, Gh&l@pbwhad; @ither alone or in
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haHsta1 () RupRR S e, "R certdih xmeédlmtugis tu@.h%lwsme %eémﬁmi fhe
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56



content of the crude feed, while maintaining crude
feed/total product stability. In certain enbodinents,
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at least 0.5 grans, or at nost 0.999 grans of theta
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10% or at |least 1% of the TAN of the crude feed. TAN
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feed/total product mxture during processing (for
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during contacting, may be used to change sel ected
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c oﬁyd?cfgteh ﬁgotf’[&régn’ﬂa&lr% zones and/or allow selective reduction of properties of the
crude feed. In some embodiments, fourth catalysi(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 exanple, adding hydrogen through 15 conduit 106

twWoerddsdsyng zone 114 in FIG 3B), and to a seq;&%szﬂwmzﬁm
addi tional contacting zone in a direction that is

concurrent to the flow of the crude feed (for exanple,
addi ng hydrogen through conduit 106' to contacting

z o genetatddidiiring contisting oBjhe chinleFesiByiche ﬁim&hﬁlysgi)eand hydrogen
fourttlgJ é tal yst ,and thte si Xt h catq‘iq\éﬁ1 are. u
| nigg Pp delsveradity Hh8copfaptpe Avaes el enalude thedidiongkaminysts). The

Upgéliveareke E)hlﬁog‘éh ¥idy be abdltarsb theFlow/ dfGRe MBESRed. THSor{S
corrb%}g{nl on of the faourth catalyst wth an additional

cafy ey, thedelivery of thepysrogermar be cogeprpemtéo the flowinf the crude
s5angle@r reduce a content of netals in netal salts of
organic_acids, with low net uptake of hydrogen by the

crude fBw@xampley inestankadconBenratinnakes, fou pxanple, FIGt 2&); hydrogen may

gr 9 ngfr?o?eaindtﬁéné Eﬁn{tﬁjﬂg ﬁ} gt%étamﬁ%"g%g% ncé%ﬁpgg pﬂézone 102

cr i Gt 2B} andBydroges ormy berdbmhmietman additionatl cdrftactiag zone (for example,

se cat al.yst e used.i n.canmbi natio
o Vet e Y TR e Bt BEGR WBAH B IoueY PElerce fed. Tn
10s ewmt danbbaményss theﬂi&&ro@&vﬂoﬁ a9 b8 koncageiterith 1€ f16R|oFHR cBude feed.
mof catalyst, in a ranﬁeqfrom

”eéglefﬁ%f bper ed corfigupRtiRR Set- dersramplent 16 3B). dygrogen may be

rragenhﬂm@ cﬁnh@&&ﬁacﬁﬁgh%ﬂe c@ﬁta&ﬁig%ﬂe GorBEAPR &Qntacﬁﬁé zone 102 in
m of downstream Seventh cata that " 1's equa

or Fl% PR A hpidregennouicsmegy hegishi t@fa ‘st adwditions) cantactmg zone in a
rrea@éc{léa thit}s F&Gm# Ny hs%m%%ﬁﬁgtr%dger cabifle, 2 pamgglg{h‘sg@tthmgh

grans O
15 I nc@dWé I%ﬁwmeman A é4 PGt 319)y and tOtarsecampsaﬁdmalml contacting

e t al
R GG Mk is RSl 6 GUARN B3 SRR erewn%% adding
o Srﬂmtdkoanmwghaﬁnmnt H]6yb|oon1acttng\mnm16ah FII(B EB)e :

downst r,eam sev st )
* proper tPEYRG M ﬁ‘ﬁ%‘“&lﬁ e%%%%"""tt&“‘il‘) caéal‘\‘éﬁﬁﬁ‘?dlswn series,

- s ngither ﬁhﬁ)ﬂﬁtf@rﬂﬁiaﬁtlysv&lﬁgu&&eéf@oﬁﬁg %ﬂﬁ%&%@t or vice versa. The

PCT/ US2004/ the sane ropert| es of the crude

20 { GAPRRHP BN "éth catafys With gadditiongl qatabisisgaay duce TAN, reduce
helEv & content SR Mducd¥ l:orﬂén?&f h¥tals i RleAVENS GP&?E&G aclG with low

content or conbi nati ons t hereof ). Contact of

Ry Bptelenf hynogen byethe saxde fsn Lo neiduidmger uptakemesnallow other

C T
o el TR RpRE 0 Be GhN adtel BY Shotl ARyl B same
1mpﬁnmesafthe@agiﬁfm of the TAN of the crude feed. In

25 5 IR S B Mmbll oo Bltcfehe e EalélFe R85 b Roed 3F cqmepination

d dl?hessbveaﬂma&éys&uﬁeﬂ upateainmnsﬂaéfdommeanmb&nﬂﬂ@tmm Ina? have a total

oA it el atiqfam HF Rt 8.8 e SomUb403-0 fpgrams
criideloivastbamasrtntil@tal yst ?f@@ﬁe Dtbtal &fhdnbbt CAlmb rsliﬂe%als(s), per

roduc% Wi th an additional catalyst to produce the

c reiR O feyenEeam geviith (Gatalyain Hiatss pauspiorarilasgeriandhe tpal content of
30 t Rkt & 'm%'tal(@f L lﬂ:rs&%&!ie)ventﬁ t&& i bl Yea%t% dzgi*b&g??f'r@h‘um 6

i ncrenent al | may assi st In nmaln alnlng
ofmtttiﬂ@) BT gz ﬂ%@@ﬂlﬁbt bl somesthbodimendsythe) pmmbmrquly upstream seventh

PICBAES e d3nS0UE: RIBRALAROL Suas 8RS, 6L &l Wase o

relatlvcly small amount of catalytlc active metal in the downstream seventh catalyst may

allow other properties of the crude product to be only changed by small amoumts relative to
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with controlled contacting conditions (for exanple,
tenperature and/or crude feed flow 15 rate) may

a9 fabsiddodqeduci ng hydrogen uptake by the crude §@@fs2004/042651
mai ntaining crude . ., ded/total product mxture

stability during processing, and changi ng
one-or,nore.properties ,of the crude product relative

tS 0 tlédnfameqsm;mﬁehs\oé themngbrf?edﬁ(ﬁor@ﬁamjﬁle, mlgﬂeelf &6l change in heteroatom

tabil it t he ude otal ‘product nj xture may

pe piett ef ey et o L CUopienbor HHiraiont thereoD)

c rude f eRafatpifahe @ﬁd&ﬁé‘d with gig%ﬁreaﬁfhgxalelotﬁzﬁﬁﬁfﬁﬁ: éﬁ@ébﬂﬁ@éfalysts may
i nsol ubi | i 0

caused by, faor npl e
LPG%J' & QU Broghot et ks aF 4N et et mpst BR%, &lrB08 80%, at most 50%, at
Sf e%’dsﬁ 06%)| ork RANQY, HRtHd VAR of thd Qediat ITRR, Jﬁg embodunents the TAN

asphaltenes fromthe crude feed/total product m xt

pr &€ hsiorudeifend ey bed@ﬁpmﬁmﬂssreﬂmmbv lsentagt (i thetew;tremn and
pr Qig%g %1 ca?r;[l f%@on%%?%ﬁﬂg crudd fegf }vgs asatalyst to

tinmes urlng He“Con | hé” concen
of f@tmmlelnﬁ@bct‘udtaptddlmt vmhtchdmgpd pobperties relainetocthel dxade feed, and then

fe RL. nm X e an As t he
c ot oRine B e By B AR i i i the crade produc
10f eedikmhtmged PEPEHRE relitiv b the @ﬁﬁﬂ@ﬁﬁe @btﬁlubt? ThePabiRy | 't@féduce TAN
conponents of

of the cr roducgt, solubil.t

%Ed'éﬂtffy a55{R/1B PrantaRing H?rf'{a?ﬂﬁf of the cmide Ered/intelgurduct
| nlﬁﬂa@repdlyﬂgpf@g@,{n otal product mxture tends to
change. . For exanple, the crude feed may contain

conponeft @mmbomn%¢%%Y% s¢lprtion and/pr erderfof eatalysts in ¢emnbination

PG P SRR, o U g v

15 P vei)ueay eéslsto@ masiueiag hwggqnhmtaécoby thetem-eied@adpmamlunmde L
f eed/ t ot.al
el REARIR RSB R e phbck Mel L G B8E o ore propertes

andf thherude pwlduq:trrddiumatto Mteeyredpaetivetpeapeptiva sfthe anae Geed. Stablhty of the

be ne_anot h Sol ubi | chan
g A S5 R el oS ol e ARt Doyt SpAtBlRs spperstog from the
mh xitude &efbﬁdtﬂl pﬁ@:lubt/!ﬁlxﬁ&e ?wse s@?ﬁﬁ@sﬁaﬁe m&myh &r ckiBple, ©
a I I1on O as enes cnange I n
20 §3 gl fgﬁtg%ésfg edrindios GoMle prosiern Feadliptebprodyet mixture,
cr ge&ufa6ies oPdighdlRh& frod 8d\eide f@AAHET prEd RS bR profpitltion of

conponents, tends to reduce the |ife of one or nore

of CqIpRENERIE foythe crudeifeed/iaial @mdyct pixBIrg of perhlinasipng therend
processa¢ dRinfinds %%ﬁofglf ’g?‘%“g‘? g?ﬁl;d? (t)hg cgﬁéﬁ{rgt?on of crude 3f/’eed

treatment of the cru uct mx
beanséerdetabproduchinghoctudefead/total @mdpctommte miy thatdgs i Aetle

2 1 S o B DU DR R o Bt e

t hformatidn dfithecrode p:rhdalcp sclobitisy, ofdiccbenponens ofahidiérade RedigRYor

Ty Bt oEbla S pradthath the eidieci B o Hiugeids o change.

t hBgr exﬁlhple citid &hd@ftc@ﬁmﬁ&@ﬂﬁhb&ﬁﬁ@eﬁfﬂﬁﬁt &ﬁ%oﬁlmédﬁ ﬂi‘e%ﬁﬂie feed at
general ly urs. If the P-value is initially

| elle pegir 8 OGESHPE. PAYRIPPRETIS Y thepsuade fopd qhgnsee(fcmercmly, TAN,
30 StRIgRe c} 'd§ﬂhﬁl@en%9 PLRRel &Qoonibﬁiﬁﬁoﬁé‘nhfmdfg thd WDnfiBh&is falHend to

the crude feed i's relatively stabi uring
c ofeamee lasgsohle inehq erudy feed/total pduetumixtund. in gerge instances, the crude

I.| ed

g;ﬁg% %r{dﬁt%{ 8?0?1@%21? g‘%?m W0 %ﬂ%éﬁt%n%flg;@’ec x}%e gn(egnfu%fe in ﬁne gnother.

C ﬁdﬂ@bﬁ@hm@s Bley elst regwlt mtﬂecm@feed/tmpaidymm forming two or
rﬂ@e?ﬁﬁée? NEorkilf Offlmvg Pg%sﬁi PFg O eSS of aqult gr}es " gange in

I oNs mnmay I
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LHSV, tenperature, pressure, hydrogen uptake, crude
feed flow, or conbinations thereof. 15 In sone

eWerMbsRASH, contacting tenperatures are controldeticinanszest
such that C5 asphaltenes and/or other asphaltenes are

renmoved Whil e maintaining the MCR content of the
crude feed. Reduction of the MCR content through

%@ng&ﬁfzﬂtimt dﬂcﬁ;c? :fﬁidfmg ltdtg{Mcfdvl\;DcQ mﬁ/ﬁgirédﬂ%gﬁwngﬁéﬁﬁgh%gs, tends to
y_result:. i I p S : u
F hisedGE Hhsitite b onsror e G et g, A GGl dhe cisnias ke process

angyrbelredie®f FérRample/fpsatcdiirebitRnt &t té MBS feedAbtal product mixture
Contrql of contacting tenperature and hydrogen uptpé&e

i n TRAYTRSINSSRSFBH IproRudeeTudgpradyst with drsired prepettipser ei n
al | ows I j ’
5 Digin r&@ﬁlr?fg,dgﬁ ?gvzﬂd.\(eg)r:q P{S} c%%%’%o%bﬂg&u& Hﬁx%ay be

content of e ¢ nges

r elmeanitpred\and the| stability ofthe progess,cmedecingih dirdfentirade feed/total product

: ' it |l ed h .
{ Sr"ﬁgﬁ"’éﬁ it GOMGALL NS Ralty SR b R0 b Pigesse
di ion ofpsphaltineg i tht drider feert genenfle beduty. 8 thaP-value is initially

al | far _selective change in crude feed properties .
o B 3 oy PR bl PR g iy eVt 55l ek Somactin, then i

10f e éutlidatds dhat ettt fosd i¥ beldtRvely bi®ile Buihy doBRELMNI(@ide Red/total
first, contacti zone at the start of a process.

. A
i PEEUESPREET PR IDefiTsteated vy Prilye may spperiuelied By pontoHing
fi cortactidp casdiiiohs, Kyoé%i%cﬁoﬁﬂ"bﬁfal)‘éﬁm}aéﬁiécg%t Egﬁ FehhHSts, or

(for exanple, second tenperature, ‘third tenperature,

f o GPmpinatiqaytherepty Sech contrellingefoontagting deaditienyuaningluds controlling
| N1 SR Aidel Py 0 hlﬂkr | L. fte :

first contﬂact [ n’g&%g#g’. %F?gﬁgﬁéékﬁugg?%ﬂ gloﬁééﬁaéé)?ﬂgo u}qgns thereof.
- 15may be InsomerembgdinfentsneohGoting@mPerabmes are mtrohiel! such that Cs

5 0 ARy SRR bt iR a8 oo phtE g MR MCR content of
f i. theterwierfesic tRedactionmyf e OR eontbut tsongh lgdbspdh 0pEksandidi igher -
secoqa reater than the

d. contacting te rature is
F i PRCHR RIETAo AR Rt rfermatiag PRV RS ey Teduce the
cothbilityl dfghd Giefedd/tota rodadt MiRECAdDANIATSO br HSre of the catalysts.
asphal tepnes content in a crude product 64

20 5 bamiFRs 96 eontasting (emnstriyre a5tiyrrogen npteke ia combingtiomyith the catalysts
angésefbddRrdiPalwiiad CERSRalRR!E BE r cet_ldkﬁdﬁrﬂféjﬁcflleégtehpof the

a greater extent than the amount o and/ or

as s feed anly shanges bina relativelirgmaliamountne first and

second ' - ; r

ot i F5ORE b theh RN GAgR0M drb CortAlEd §n ot emperaturs
coltane of mgrezentactingzonecinaydes differients tOresttiaf wisdiffagentatadp@ratures

a talyst.(s) ,apd.a second,contacti.ng. zone..,

25 R soRo B Bl SR P4 Breb BERY PG R Fining e Sty of the
f i erede feeditotal provigetimisiues. ATherceudedyedenteddfifst conthctifiezone at the start
second contacting tenperature may be 300 C. Contact
of OREOGERS, f8 T GORAGHRE Franeratwe isch (eHwETaMGe Wdhohn (aniscting zone.
t hethet ¢ontacting Rinpslatur@ e ekarh8! fsbddn8 &rfeyetire Ahird E:gx}perawre, fourth

hi%her t enper at ure Elrlor to contact wi'th the other
caFRPGFETTSs Pt Gefpra)apethe tnmpnsraturesin sontheiige Zonns that grerositibned after the

30 | NS @RtaBlind RAB. m@eﬂ{aarng%ﬁ@tﬁgm% g&gghio&nwb%zo °C

in the crude feed relativeto
as&}éﬁa{ seeond SoRtadlingtiéroperature miay be dme range thet is 26460 WH,A0-20RE, or 40-

fi » ratures ar ithin 10

a5 e A 08 RS G koo

preptactatg tamperetatealk yeatepthap thedirst oostact Mg dertiedt@es Having different
contacting temperatures may reduce TAN and/or Cs asphaltenes content in a crude product
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15 with selected arrangenent of catal ysts and
controll ed contacting conditions are set forth below

EX@BRb5063e34Pr €par ati on of a Catalyst Suppofl . APCTstzoo4/042651
support was prepared by mulling 576 granms of alum

(Criterion Catal ysts and Technol ogi es LP, M chigan
Cty, Mchigan, U S A) with 585 grans of wat er and 8
g r a'nlntlv:a‘ toghea'BAHIand’iot ﬂ'lle(Cs asphrdlténaﬁ céftenybhilit efide 'ﬂbﬂ t2h greatcr extent

o e Ao o FAN RSt 8 a R digin, ¥ 3y arhes b fpnd second

calcohiaetthgatmPetftes awthe Mmieas bk Wadlini 10 °@&Q eShAdtRer0f @
cal ci ne%gs%{ooo t wth a nmedian pore dianeter of 182

A The L & 5T GPtacig Zﬁleaewnvlﬁdeaa fiyshept@ly®y(s) and/or a fourth
5f Urcﬁﬁ!iy@té&ﬂﬁ&a“sébbﬂ@ﬁ&tﬁ&iﬂ?%rﬁt &ﬁnﬂgﬁz 6tﬁéer gal)fsﬁs) described herein.

1000 C over 1.5 hours I"'n “t'hi
rige Tirg cotagiing tampesatpreseryche 360 &C subihe IS@cond'hmt&ﬂllpg taniperature

'gg‘r}rxlxrméi'dog@g(r)n Bﬁ ; Cg%ﬁgﬂ o%%heé?gc?regg Ek} fgrst 3 Béc@rgg}%%aw&élg first catalyst

gr and/or foiirthl eatalystak theihigher Hmﬂelﬁmﬁcﬁﬁibrgw eaacoivith Iﬁmtcaher catalyst(s) in

| d b di
TN e T T
10porisethe otudeteed frelttivAd teTBAN andPbeCs splpeiids rédidtion PQh&same crude

SI e .di,str,i t|o a nedi an pore dianeter of 232
Yedcrhe Béheﬁig ?‘}?89 EOR2RMng iFmperatyges 33p WAGIn 10° Che
pore size distribution having a pore dianmeter within

85_A 30 of the nedian pore dianmeter. This exanple
de how to prepare a support that has a pore

size d Nibdd Sl
| east ON§ﬁ ramsé of %éte ESJE? &ﬂ) eéég%@’ \@/%ﬂﬁ%%g%‘pgggg?agnd Systems
15 Pcwibszlmr gremesmentpf eatglyss and centepliedabitestingfeonditions are set forth
BﬁgJNum Catal yst Having a Pore Size Distribution
Wth a Medi an Pore Di aneter of At Least 230 A The
: ; plystesRiipport. henpport ivayprepared by mulling

. Th .al m s.u ared. b '
TSl O 52 PEAFEh o L STEARE it
vanIasjAgrwnhrmgmchtmhwslgfmasmgaaraﬁﬁumvacﬁ fapslzbmﬁum The
7..69 grans_of VOSO4 wit of dei oni zed wat

20 o repippe molle 'Bw"iE‘FPB‘ﬁS em@eciwﬁhwé 'Slrﬂ@hfﬁah%mlatpmrted between 90-
( 1%)5 ‘;ﬁ aﬂ@ﬁleﬁ ‘glﬁgp C@A \;{];IC]% ﬁ:@ul%ﬁnﬁgﬁty 1mg‘8§ e&? al'ItleldOSllpport

sol uti on, aged hour* occasions
d r wish aanedip ore digmeternfd 8214, Mtha calcinedisbhppbrt eias phb@ll in aimdberg

2 h Th t d
e ST fipfas Rt ed 562 by Do 20€2 Gy ¥ iy o then
t hheldbid this@ngl € IohiP Pedducelihe sipbad THEMGPOR inchided fpafigram of
di stribution, wi,th _a nedi an ?ore di anet

25 o Rty ) s s o] e 2bwioe 6900 drmg oF e afugine GO0 grams
ar sRdef alilﬂl%aﬁgr{ﬂ] o7 &h@mﬂ:éta/almﬁﬁrﬂaé%e{e 8d b9k ?Jay diffraction.

ﬁg}ﬁr ores in t or Sl Ze |str| utton o
uaPﬁrt: aalsysfacw %ﬂéa e/ gcing rsatalrpovd vakme 300,82 1ofm’/g, The
thﬁ: RoLife SRS withiwm gaa&@-gmegr O932 Ayith 66.7% of

stra e preparati on- 0
h athﬁ tagal @lumbr-r@f peies in the poreistza tistibution Iavingragstiradiapeeewithin 85 A

30 A1 RS BEaif pdt alaRRE 230 A

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 Cat al yst havi ng

a Pore Size Distribution Wth 'a Median Pore D aneter
ofvoA03eBsds 230A . The nol ybdenum catal yst Was  perus2004/042651
prepared in the foll owi ng manner. The al um na support
prepared by the nethod described 20 in Exanple 1 was

| rrpregnat ed w t h a mol ybdenum i rrpregnatl on sol ution.

TheEx fssm)fe&ibuun
conrgini
Mo 51~ ith 5 chum catalyst was prepared

no nmeterfalmmmme& l\/EHé alu@m g {;goh ﬁfeﬁéﬁd B{/ th@%éﬂ%dz&gcnbed in
form a slurr Thesurr was heated to 6

un leaf%sls 3Rs tpRspengte t"ﬁ‘@l assmpdigm nnar@gﬁaélap sefutien meparcﬂ by
5WagoRBRRY. 690%&53 bOPISDE mfsé?l:ﬁﬁs FHefoniEL %tgf N& HH of the solution
n VO? ] USIpeCP

sol ution was . The sol uti une was a
82 Wi 2w/t h dei oni zed water. The al umi na support (100

grans) W .. .
i mpr egngfﬁ?%lhﬂg{) ut on 6\%} %%%%%%?ﬂvﬁgtwm imprognation
oc @abumn ageddgr 2 hourowith decasidnaltagit@fonGiriedrat 1323 foR keveral hours, and -
P‘ﬁ nd,t h‘@lla @tafl %ﬂed at 480 C for 2 hours. The
r e cplsped 2t 200y Grior 4 Aeuss- n Bhe reen @’&Pﬂtﬂ@ﬁhﬁﬁé‘%ﬂed 0.04 grams of
10 WD'vﬁt%ﬁﬁW Am@F 2kIght, Wik ﬁ{eyﬁfancé’!}e d% ai'lﬁ%ﬁadlmn catalyst

ei ng suppor The ol ybdenum cat a
}PYE Sizp distribution wih a m@mmnrepdmetm od&é@ Au a pére%lﬂlmc of 0.69

e (860 Rl 100 it Roon O 51T e a7 pores in
PC¥e05 sl Bion oFvptencialgindis porsdbkmeter itk 70 A of th

Vapﬁgia}{%g%% st Having a Pore Size Distribution

5re D aneter of At Least 230 A The
15v an adl uThis axaigtesﬂem@strﬂés&hep@ﬂammdh JfReCdl@hh §VhtA st having a pore

he al um na, support, pre ared he net hod
oSt s or i a R RO i o o %-’Mn o
vaEﬁdhmsl. ReRgaabs 6a Ml | Th: N0

I i pEALL gt 2364 Ehmplybdmpp@taiyst was
Pi@ d ke foﬂgﬁvﬁ@ gr Vl*hter&hﬁxglﬁa é‘.@g@l‘g gféﬁrwgf ﬁ)grﬁ?ettﬁo(arhcscnbed

aged f hours w th occasi
20 dr ellzwaserrmgnsted/mth la midyhdemun irdpregriagion salbiticnn aahe

2 B0l A S TOR HE LR, SRS 00D

0.04 grans 0 vanadl um prgra
t h&NHdMnOe, 638 grgmsomoﬁs, 1. m@mamtmwmca@mv ¢ difad

a ' Wit h d| a ore di ane

o B Rb 6 s Al 3 ey B g oot G i The shury
arﬁ&s tehted 1065187 @atil &Iiﬁblﬁﬂnﬁ:! tﬂ'tlﬁé/soh@s6 THHehted Muﬂdﬂt\?és cooled to
nunber of pores_in_ the pore size distribution

3 v aRaetitemperaiies he PHad the sghitien wan$36.e Themolution valime veds adjusted to

tr@mna‘qihqﬁmg%gwqhgneter 15 This exanple
dem)nstrat es the preparation' of a Colum 5 catal yst

h avi ng Te sbmna sma@,ﬂ €108 tgranksh wasimpaegriated withdheunolybdenum

f f
RBFembick o Rligs 285107 R0t ool Selplind pbinBpciivcst i i for
stberal&ohf@ﬁﬁxﬂﬁhé?ﬂfaﬁn@d ARGOETC fof 2 Aburk. SRR redrtthebatalfifcontained
m)I a/bdenum cat al yst was

4 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 0f 250 A, a

pore volume of 0.77 cm’/g, and a surface area of 116 m*g. Additionally, 67.7% of the



prepared in the followi ng manner. The al um na support
prepared by the nethod described 20 in Exanple 1 was

| Wiy @364 W th a nol ybdenum i npregnation sol utg S2004/042651
The nol ybdenum i npregnati on sol uti on was prepare y

conmbi ning 4.26 grans of (NH4)2M20O7, 6.38 grans of
Mb@B, 1.12 grams of 30% H202 0. 27 grans of
andidn Ch

adBti)lQrSiieeﬂistri ution

: hea
9,4 Fhe: oo p caielyives propared

wasn MM@ maﬁnaarotm aleimr f)lwr@ prephied B!/"tlﬁfmétﬂfd deseribed in
soI ti op was 36. T ol ution vol une was adj ustegl

&l W&%%ﬁﬁ@é vva vanggEmimgreeRstion aglyam pl(en@@d by
sgr Q‘ﬁﬁﬂmW 69PaRY BAVES OvifR 8t2 ﬂ@&ﬁiﬁﬁmﬁter A pH of the solution

i npregnati on Sol ution, aged or 2 hours
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o< BB R R RO UL AORLAEI G e

cafealysts were mixed with si I i con carbide in a vol une
L‘;ﬁgﬁhﬂe ‘:F2f ke o_ﬂu Erﬁ&’enlgﬁcegrﬁ_ itﬂ iggto?gétgggg; ;Fgg ?et,a?t%ﬁ;}paratus

t h(eacaphioe amlnbcr@ad todte@$ corftacting zdnes), éwalysﬁ tHeletal mrodic Eeparation
tOtt:ﬂe bot f th reator1 Ehu:on |devva

25 o faide odupt analysi A ceplveisifd A e g asdescribed
a mgmmesmpport Each reactor had a bottom 20

contact| ng .zgne and a to contacting zone. After the

cat al yst e feed FRCH Qrepidg tthe preperties summasieediin; Teblefie FIG. 10,
CORAErRd totfle ?@Qﬁ?heq{aac%ﬁc h‘h& 8RA8E REd fsktd G il %’(‘f?ec’ top

positioned on top of the top contacting Zone to
d eepiitasizgzongrhotiom ogeﬁavtmgarone apd bétteat suppore of the ezactor. The

of e&)?l{agfmgt w‘ﬁﬁﬁﬁaﬁ grg 9 f‘q,] ows: 1 @cgéjﬁﬁr 'on%r?%% G %dc?ugeq’eed provided to

furnace I'nc
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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corresponding to the preheat zone, the two contacting
zones, and the bottom support. 25 In Exanple 8, an

U OX06s/06868401 ybdenunt ni ckel catal yst/silicon cagd 6 004/042651
m xture (48 cm) was positioned in the bottom

contacting zone. The catal yst included, per gram of
catal yst, 0.146 grans of nolybdenum 0.047 grans of
ni ckel , Tangnde ORbucfrtaden averagel KDY bHO.U6 andrxd dvetdae API gravity of 16.2

oo QPG RS Re2 0B AT B BE T i of o, 0

c atvapyratof hiaw, and 3avtp13rﬁ oﬁpé@ssﬁmienw lidel pRotucORhdp érfgﬁ.ﬁn of crude
medi a :?QI arret 180 A was_positioned in
t oﬂ’m@wﬁﬁé’@? ’h(b Qe ymyed rrecsia - 47§ stamsof VO, and 0.401
st 0t@ém§6l%§dﬁe Qstddﬁlo% ﬁ&%%me"éﬁl&% ﬁ£ e&ﬁﬁaﬂgfé 3 in FIG.
ort I'ncl ude

cat alyst, with the balance being sup
t Weast 0.50 grans of gamma al um na per gram of

Sé)l'(' gﬁgr te Tsls?exwgﬁlﬁ g%é%%é%g ﬁmf SEDH L@?ﬁﬁ%% 4ru$c5 foed Wit the selected

c atcailab'stSIvmhl pommzeochrtbbwtmnmn(a range ¢f48-180)A pasuced a crude product that

po cting,zones.
o bl & PR ks eied s e, 30T ofine, At Bofessie qaptent while
IOgr aulfuracbntent, Yisdesuatant, And 43idge edtlier® bf 10 braldt prodnet War72624, 94%,

o h th the bal b |
S % P RO EBPOE At A e Frbon carbi de.
210 nu@T Igge szr%c; n%)né%a%f gg,?gae PERCWiH FHollf Cabdlyst S9MHeic b
Vi g fing Ca ud tipns. yhﬁagtogapgarah@(@mpptéon@ne number and
m ch’x‘&&ﬁ %P %xﬁﬂ:bﬂé %sﬁ&cﬂ%ﬁﬁfg&%ﬁ'ﬁﬁ% :fig;ﬁod %Echctgm d@r%éﬁncg Separation

zone of Exanpl@ 8 Was ni xe con car
B5posethognand epeh arnde trodust enlsisovdrathe samess qe€ribed 6n Exéiple 5. All

rc]rﬁ'nxe@{%tﬁ' Qi &rﬂa?lﬁge | \}QPd & n u ﬂt ¥ Rﬁ% silicon carbideto 1

cat%ﬁyst silrcone carg de n1x
- pogphut caspigst unlesst dileeriyize ioticatsdn ﬂbe t:ruﬂg feedlﬂew tlidagh each reactor.was

; P%%lngtb [ t°£ﬁ'?/‘|§¥ e { u%i ke log gt 2 %}/)g n C K dlgqum@s Igositioned at

’ gr ﬂmﬁ:oﬁﬁmmﬂf edcﬁlreacﬁiﬁ% &rﬂﬂas @'battsin @hprofRo m&l@feﬂ&or Wldtabottom
t he aI ance being alumna 15 sﬁgport A np| ybdenum

0cafe %’Pﬁ Z91e;3n¢) 4 YoR.GORfAqHNg 70Re Ader the cataly sﬂﬁwone carbide mixtures
p Oﬁzleiel reed id tﬁe EJ}EA&LQE zorie® Bf &h teaBtof Qﬂﬁone-r&?mﬂ@évz%‘?ﬂu&d on top

catalyst was the sane_as in the top contacting
%ﬁBF @P@Oﬂ@%ﬁ&@@c torfdhdead spave prd tolsanve 83 arpielmedt zorgfin each reactor.

 ormsiect b 1l 80 R AELRY gl e R heitaPhords
t heormmém@é@ﬂlefpmheat@@ameawo&ommg\zm@, dridethe bottom support.

pr opert 4. Fl

23§ eed \Nalél%%?ﬁ g%% ﬁ%q{co pd g?%?@ﬁg Wﬁ‘gg 4 rcglf"wsqsﬂé@g bl mixture
exéfpidswasTivsitionedde thiecsttoful c%)mcbﬁg%ﬁ&l gmetdam)m RbRadd, , per gram of
zon ont ac e om co zone,
poriy B el eb BT, E i ickeh ande Bl sms of
c?;mr?a%um , With the®akihceHeidghaurfiah shppsis |1 n the presence
© yar ogl ?ybgenum catalyst/silicon carbide mixture (12 cm®) with the catalyst having a

30 pore size distribution with a median pore diameter of 180 A was positioned in the top
contacting zone. The molybdenum catalyst had a total content of 0.04 grams of
molybdenum per gram of catalyst, with the balance being support that included at least
0.50 grams of gamma alumina per gram of support,
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25 Contacting conditions for each exanple were as
follows: ratio of hydrogen gas to crude feed during

ORDI206s/d6Be84Was 160 NnB/nB (1000 SCFB), and the tgigls2004/042651
pressure of each systemwas 6.9 MPa (1014.7 psi).

LHSV was 2.0 h'1 during the first 200 hours of
contacting, and then |owered to 1.0 h-1 for the

r emai n |t g Egamptla 01 mgwbi:m%omgww sa;%lgftﬁﬂicbn carbide mixture
C zon r ours o
convE G s DR fre it Snairm aobes, s PR GlpaLmplybdenum/cobal

aI |catatyst mcmueng M@Wmolg'@d&q{:ﬂ 0.045 &8mb Of ¢dBUR anli0R21 grams of
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35%&‘1’ s3ay] eIRgAlUMIRSIPIS hours: rai sed to

366 C |
537 2 &y ( g%%d Edenﬁlgl cgmgy{sﬂ%f;(%ngafbge rg%glé@azgcﬁlmz{v@é éc%ﬂwé@d in the top

to CS@SC@E (Z?% The malghdgnum caiglystovdsdhe 20@ ab duths tort doatacting zone of
I‘alﬁgﬂ feg a final 73 WD 2005/ 063934 PCT/ US2004/ 042651
tenperature of 399 C (750 C) and held at 399 C for 200

h ours, kxamplet®theonolybdeniungatalystas dofcrib8Dm thetopontddiBig zone of

riodi.cally an ed t et er m,ne
%‘*ﬁﬂ&aﬁﬂg%%fﬁﬁ%ﬁ&?ﬁw i ) a8 e 0 e bt ol zones (60

locon t, residue content, and oxygen content. Average

5 val ue or pertle of t crude, roducts r oduced
n Exci?n%ﬂ Foaghe 3 5 b i bl fbdpamiaicel Gmitomy iioon arbide mixture
FI @8 ch?) iwas PostioABdinaBe botRRT nedoting of
thg ﬁv@ﬁjde To?%duct "P") versus ru%&tel qrr%cﬁn\é%b#gr each

of MO ﬁymu@ IPX 81051 edscalyst, 0.08 pmanns efdeolybdenum,
f egd25afnd |
144, 2nd 1fgmr° lé%r%gﬁl %"é P- vafp1h ‘B{tﬁ{ééé’r & hJ]f”b'?g alumina
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For 2300 utarey LAMReiab BB fuxeiil Jn S DA opionki inthe o

r epruitastinlg ednea The smaktbderunbediaiyst eat te sahe 83/t ®p Gdntacting zone of
Exgg;glllngS 10. In Exanple 11, the P-value was above ]
nost  of theruntlms At the end of the run "~

(F 2300t rﬁmgs Iro:liaohe mmt&nﬂﬁuﬁbﬁhigxmtaj \fi}@ ﬂl@%dhﬁleﬂ heated in an
rom e val ue oguc or eac

i t Oy %E“} i %TSJ% ‘{ﬁgﬁ%ﬁ h’g) {2124 hopry o fho e feed for

t rE}@dmpl&rml NeSingeheprop@tivs sﬁhﬁtmlﬁedjfﬂr"l"aﬁﬁ £ 916,291 ThY cru)de feed was

(ftor exanpl e, the crude feed did not phase separate
ed tRothA tqp piithezeactor in these examplege The crudafeed florse the preheat

I o9k N8l corieking kdh%l %‘rﬁ%ﬁ%n&bﬁé gd %bﬁ%}h E@%&q of the reactor. The

pOftIOhS of each trla excep
. vitirdsteed was qonipgted, mthuen@rcé‘a@maﬁtm thb&)resm@ cg"myaxbgaﬁgas

r en u ke b
2 SR el b, UG PHANE, DS Acnte
syf@Qdethg gontheting ves éﬁ?:h? fm’ T(WDOOSIHTB)gﬁ'Iﬁl ﬂ&ﬂo@lkl) ?rels‘l@edof beach
nt..n n, upt ake ai ned by
oot e 53 MBF oA B Bls s SR bioe ke adbo e of
Syﬁhﬁmgo&cﬁhaﬂlﬁbve&d&n 1.8 b rfesthe felmlalithy eon&l%ﬁné‘ﬂﬂé@ gl%[:h ratures
crude feed over a run tine period 6’8
h d{ﬁ émPﬁ Zenes Bl e bW Fyfon g Ohowwtp co(xfasm& mr 500 hours,
30 S@RB fre
the 0?85*2“‘?%2%@'&2@‘&“& syl SRR KRR, WP Ll in e
t [CPRIRCting 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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FIG 14 is a graphical representation of residue

content, expressed in weight percentage, of crude
Pweieet/od3943 ) versus run tine ("t") for each of pdEuUs004/042651
catal yst systens of Exanples 8-11. In each of the

four trials, the crude product had a residue content

of 88- 90% of the residue content of the crude feed.

Pl dempergare of 389 °Q GO0 *TChéndriefrat SBMIC foe 200 beurs ForcOtotae Bdntacting

of e roduct obtained by contacting the crude
feé%ﬁkﬁf??w&%‘g%at al yst systens of Exanples 8-11,

r espect Tuetmde fodadiowereiparibdially balytddto BaintdHe TARN hERbgen uptake
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duy %’P@%tg?% Afuep ¥ 0 content residye goRterteand oxygen cogtepis Average
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ety orah e Totalle Rl oty e bR GRS Mevrr oo th orude
15 (~ fppd in ¢ash bipd remainedirelatively stjblé duringzohtactingt(for eratplb,)thé crude feed
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- obredatively chystant duringt signjficaneparticmef tahdriaj dxdept e Example 10, inwhich -
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fromO. 0014-_?. 0015 grans_ per gr
[

oo CONt ent in a ,3 ge g am
of"eé?‘ﬁa‘é“%‘flsﬁ{‘] {11 TN AEphshBistemsiin the presench fhydresen)gas. Plots 148,
16150t 152, IpayEeBschRORb: Sfdrofdn dfgmze Gbidied be&ﬁwﬁhg ﬁx%'&gﬂda?&d with

constant after 0 hours of contactin

rel altll ﬁ/_ﬁsy )
t i FEh ofrige catalysisysperns ofixamples Bakds resmeptiealy. cetthydtoge unthie by a

é;gg‘gnf;;“éﬁ‘%%&ﬁﬁs‘?ﬂ eloR a0 R OE R R BB 748 Nur
g

ROES3. Ab shwvmdd FE@dl 3, thethdlyelrogeR nptalexafithd erade feéd was
25 W{gﬁ%r'ﬁ&fﬁf@gﬁ%@é}nﬁh.-' east a portion of the

carboxyl1c con I'Ng organi c oxygen conpounds are
r educeFl§el4is tigrphigalaeprescntation of residudxaniehi, exreRéRinidight

- R, KR PBARR LY Sorniceup B (R oreas bt B pattgpt systems of
6. Exalviples 8¢110 14 eatho$ thk fodnals, theddriide gx‘ﬁdd&ifﬁis[docﬁ%ﬁdﬁeoqontent of 88-

crdbg(e%{}gedéigf 160 Nn8/nB8 (1000 SCF the reduction
of? V¢t OfRe Regidue santent of the prudeised. 1Mot 14604580 H620mprebest residue
30 WelboBtBht oTfthel @deGhratiiRt - : J 9

(750 F), at t ﬁgp&sarreo%erggésﬁsblﬁgnan raigl&gh%';egﬁgidtp ?%e"%&%)’o“

c rsyiiems efdixamples 8rldglrespectivelpf As showvs if EBG 1¥Re cesivue nbntent of the

}Ngg:g_@ Pretiulfrdnailod ROk y LORt NP b sighticRht fofonS bFIE trial.

FIG. 15 is a graphical representation of change in API gravity of the crude product
(“A APT”) versus run time (1) for each of the catalyst systems of Examples 8-11. Plots
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In Exanple 9, at reaction conditions of 371 C (700 F),
a pressure of 6.9 MPa (1014.7 psi), and a ratio of

hwer9a6s3é3 crude feed of 160 NnB/ nB (1000 SCFB)pciti€r004/042651
reducti on of crude feed MCR content was 17.5 w %

based on the weight of the crude feed. At a
tenperature of 399 C (750 F), at the sane pressure and
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oot et xRty e BE, S7F.08 Potsent i @poniaf the arude
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sel ec d g rti ‘5 e crude product wer e
20TB udfeprpg Eﬂdﬁné’é‘}’%qﬂ ORGHLEgHRON I8t of the crude feed
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2
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LSRR8 ARy 0, SO S o

: pr exnpiesyid a3 e afefredohattah least @ portive of dretearvoxyifc dohtammg organic

. The ontetofechcr X
pr o’g%c g°‘aﬁ°s““iiii%m\fet{?\9ﬁ%§%ﬂet%f NI RYSY Hs RO %8¥Y1{Cr9§nte1nmgé:rgmnc
f eexhiged bempotmdage APl gravity of each crude product

was 110: 117% f the API he crude feed,

20 uhi 16 tRETRE: phye wmg@%@é’eﬁ fgﬁaﬁ 5& 1093t @ Pressire pf 6.9 MPa
mﬁ0145§1%fanﬂ Beatit o&*q%aﬂogéh tefcnide @eerarorrd@o Nefeh’ 'ﬁmrsdr% the
12- 14: ntact of e Feed Wth Cat al ysts Havi n

Pofeduationof cyyle faed BIER spntent tas é’f' Redtoabespdortheivweight ef the crude
Of feM, A@é‘&hp@l%gl:@bw@hdw 50 18] ot tﬂ@’sgfng %f‘e@sug@ BRAIRS bAdrogen to

I n Exanpl es 12-14, each reactor ap
( esr@@q)ieed dire reduatipr of emde ehMER comtentwmst 2604 wif, basetom) the weight
25ea ?h ¥4 sul fiding nethod, each total product 20
separati on nethod and each crude product anal ysis were
t he sanis Exsmpledg atirbaztion coriditiong b 375 °C 00 °BRtagrassirs of 6.9 MPa

TS el P Beradt e gt of LTS ) W Segy e
of rethiegion eAer¢ febOMATCcdMint W83 D5 Wivs, BaS@iCdrPthe weight SRk crude
cgtre%% was positjoned at the bottom of each react or

rAe? ERPEraiER #IH0 st S 9y °F), atthe sane preswyre andapficefhydrogen to
30 ON@uderBéd elel rBdicBONEF crrﬁfctf@éd MER é&g&ﬁi %?st 195tv4, B4 on the welght of

carbi de m xtures were placed in e contdcting zone
ofthegede feedct or, sili cone carbi de was posi ti oned on

top of ’lthlibqnér%’sed 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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contacting zone to fill dead space and to serve as a

preheat zone in each reactor. Each reactor was | oaded

I WoQods/dessydber g furnace that included three heatgdgus2004/042651
zones corresponding to the preheat zone, the

contacting zone, and the bottom support. The crude

feed was contacted with each of the catalysts in the
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SCEBAIIbdtalyst veeddtindéet vith dafeqhdl %luﬁfelé@@m&&?&rﬁl@@ Tl rude feed flow

vanadi um cat al yst: Generation of tgﬁrogen duri ng
t

cofft ek F%@%Wﬁ%fﬁ%m thedap ofifel rragfentottle basiom efshe lrenctmh @ilicon carbide
pr %@ﬁt 1&0%13@&' HELTOnPSY ANPIRIoYh VL LORRHS %g?&rp Each reactor

convent i onal processes to inprove properties
di mmdtcmg@dnteﬂmg@gne 'I?h@erlﬂmpatai)aﬁahd;mei:mbldle asigtures were placed in
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cr ugmctzggemnmt«b fill tdba] spmteydnd eﬁ]em#e\m adHkthenn Zoa¢ Ml éi‘ﬁsli reactor, Each
W S ower
P SR e oetf e RESRP e tigpcfits nchied e brefngpmen somesponding

| ntdithié paldat Foveythel eorABLAA ke %ﬁid thé ¥Rl RPpde- TR crude feed was
Contact of a Crude Feed Wth a Vanadi um %at al yst and

anconEgiei ity earch elfbe rajalysts indhepresenes ofhydisgen gasus
30 (exceptA kgl Mﬂi&%ﬁ &b Sﬂﬂhﬁ ko il
zones), eac cat al f/st Sulti Rng%mgh%gggﬁ{é%ﬂéﬁ OP%(& ?fthe silicon
pr eraide o thg cpuactingzhnsl Fon Haanaple A2, 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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crude product analysis were the sane as described in
Exanple 5. Al catalysts were mxed wth silicon

CRH0M0B00d36542 VOl ume ratio of 2 parts silicon Carlﬁlhﬁﬁszommuﬁl
to | part catal yst unless otherw se indicated. e

crude feed flow to each reactor was fromthe top of
the reactor to the bottomof the reactor. Silicon

car gi de Thasomadingicomditiomstfort E}&utjﬂﬂstmméaﬁer@wﬁllbﬁﬁgﬁtﬁf of hydrogen
to Ser a .Qott support. r or ad a

pottD O B b dbREG as) o8 S 1 o B SBRe LISV veas 1 1,
Af taad ptdssure aheb. g MPS[101 £PPE). Cﬂfeb:'foﬂﬁct[ﬂg’%i;ﬂ%sg&getr%’rﬁéa?ed incrementally

pl ac L he_contacting zones of each ,

Si ﬁ? gg%e@ @épgfwemgﬂgf@sqfﬁwwed myintaings 25843 @ fard0 hours for a total
scouafitnk BO3gPIRrd 0 fill dead space and to serve as a
preheat zone I n each reactor. Each reactor was | oaded

i nto a 7rtalwodedseded deromaming3R06und 4RtSEparaied dbdesgribed in
fur t [ .heating zones , cocLr ondi n
t o EREBIeIS) Mot hOGroE @ 4l i o RIS e Bty
t h@ym.: b empboll, neﬂdhydaggmuﬁmm 7 810.7 néxan%ﬂai}w@sb'zsmrs)a and the crude
ca e escl.| pe 1N a e .an
o e na BT BER S BBalBcl, Bt Tvarp in 8 rangp from 2.2-
10adGidtNmiral (13a3-28.9 SCFB),lahé ¢ coile praiRct Had aWAN (fHraffBom 0.3-0.5,
[ ned in the boftomcontacting zone, with

wa 0Si .t
t hdn EARIRRIS G Atk ontsrSne Bsha gradn sed nothy Brreatiderapdrapsdivm
pr eaﬂ@ﬁﬁnd@%y&’egemmw %@faheeeﬁloxgno.@ﬂgp}ﬁ ug %Egﬁ;/ma (-0.36

vanadium catalyst/silicone carbide m xture

waSCEELp H0MEM)] snditheecrudgprodust bast 4 RN acangt froEx®20l5e
16, an N bl carbi i xture (3
o) v e SRRy i Ba AL, Tl Gt e
15wi hyvroges veasdiendraindipt thatatd of 0. 0émtim® (65eSCHR)| dykidlg Batacting of the
ca Jhe nephod. described in Exanpl e o
7P e BAERE Lffbaltin Lol T bR o e o poltpcis allows 5
" ci¥ps Ingigogen $0:bd wmed th the ptooess relptivean it ghad oZ ByiRogeh Rised in b
Ex 659' .17, an additional cataly é/s' |icone nmixture
(oB Ak pracsas M RO proRepiB B seidengThegsauirement -
Wi fdp ldsh Rydaegbintdusii@ borfiating 1enls @ebtBask MR costs of processing a crude.
20 nol ybdgxm%/q%gadl um 15 cat alfyst as prepared in _
Exanpl e*eR3EY 1 ontaet of theccands fad with the mplybdanusi/yenadium catalyst

i prolicRd 63 PPPAN i y
M loteced 6 106 BlodulSiupOPAN B s}k plaAPr AR B procuc

CoPadeat figp thangividnakmolybdmamycatalistis (30 cm) were
PORKLhAREES- 18 R b Bed Rk 2 ViiSH,
BaSTn, Brao ERampre =8 TTav T Tt 1Te
pr Aﬂﬂﬂﬂ&dﬁﬁgmh ﬂazbtbactmmarﬁfﬁa bdxee;ﬁd ;f?rlﬂu?bﬁla&d\b'gﬁteﬁt&ﬂ contacting
to neactor.., T r.ude, f ee | owe

25 | pacnls, o et SRR SR, S0 ) et cthesh pashgoch
c owredecirodugt amiyais vwenelthe eirh a8 desgribed in Bkanighes. ABBEhNELs were mixed
The. cr.ﬁde f ee ontacted with_each of the

Was . )

cal 8t 1§92 ribidaa agelmeele o2 oty ailiserorriideto Iamt catalyshinless

C ayikbrivise Rflidatd. TaE brugX AR IBWWS ERh3Saci® W@ Wom tﬁ@fob%f e reactor to

h)égrg%%n s to the crude feed provided to the

r ¢4t Wﬁgﬁquwn(cm veePpjitionsd at the bpiters of &6h BSctor to
30 hagRe adh N6 Lning;timnme .

peri od ﬁOtI-I?S{’%1 Was flzsﬁé‘%q-g%}ng p?iégtéolfrrl g&]\y\giacsﬂ%fz@e @ top contacting

( Zone;. Afigsdhe catatysy/ siiovnesarbidegnixz tunessveresplecdddmthedontacting zones of

| NGEEEEAGALiliYonk Qarbide 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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343 C (650 F) over a period of time and mai ntai ned at
343 C for a total run tine of 1400 hours. These

ewdRbEFssoONstrate that contact of a crude feegiikRosnares:
a Colum 5 netal 30 catalyst having a pore size

distribution with a nmedi an pore dianmeter of 350 A in
conbi nation with an additional catal yst having a pore

s | Zdndbiesd fuidaus ibanineluddl fourRaiingzdes CorreshoRdEeb tHe'préheat zone, the
&%e from 250- :%Ood%er n the presence of a hydrogen

R GontaGhing zpRes, apd t RFEt with properties that
ar e ch am:g@ééh eRdnle, tBe &@aaﬂaﬁl e‘aaﬁs%t REOREFHdER d@%crﬁal%&‘ feExample 2

feed, while onl%éc angi ng snal | anmounts ot

pr pepredagthhe o ti@ah@éﬁlﬁt oduct rel ative 78 WO
52005/ 06?@%&@ i y%%gﬁﬁ«%ﬁ@éﬂip{sﬁsﬁﬁw&rﬁﬁgﬁnﬂ[@ﬁﬁ%8m Wwas

of the crude I'tiona urrng processi
r elpasitignsdyn thediottom lwynta@gxg IZODK t\aalhehda@ddit:lmalcmtaﬁet E&l@the

17 PR e SR St Sy i R Efmdis, e i

TArdgltarys11fsliua:>oméI catbidé amdufeq 5 Enlhmrak pgsn:ilcg:ea T tﬁ?hk@ddbhti%g zone.

pr oduct roduce es ec ad a tofa

NG Vi Fe AR [ Bl ety shison seytidnmenive 4o c3h was

10at posinsied B0fe bafﬂcﬁin‘éblﬁﬁ&ﬁlgtzwneofmtﬂtthéﬂaﬂhozgl%h ﬁﬁe'nﬁﬁlethé 0
theoiﬁﬁe properties of the crude feed Addi t'i onal

t hdedyodermin paelvst PEepated & desomethodSeserfied dn Egample 3aghe madm
an cﬁsﬁi‘yst&!lﬁ%h bbRE iR (%@%ﬁdy%sg)gﬁu&f’h ﬁ@t@\fdﬁ %ﬁa\%f mgé%ne

crude’feed. In contrast
under nBvExamply 17 pre adsbitinnial Mﬂdl)sst/(ilﬁmawpmeturd@(l ©8Y’) was positioned in

8 re ??gggglg%xﬁ%&&g%?wg ﬁd\f:tg)%gldca{a#gf lg)eslrll ! %xg gio?%pdslﬂﬁmvanadlum
15 APFatefysivai plg,epmﬁd ihExampled  Tleednadiun rcathlyet/mltdon eabdRid mixture (30 cm®)

. API b
c \pl)logvglg Sgt}/ gé]l ntﬁ%freﬁgtg gﬁ(’ﬂegg;ﬁ\éll E)?/ ploltyx?/l thl on of*®

.the cr uﬂmﬁaﬂ@ﬂ: 18\Bgrek P{GlaatWokks Exaprhion, Név YEA)U%A ) Obads (30
Various LHSV. The contacting systerrs

an&m%ﬁrﬁﬁ?gg’eﬁ?wg?lé%%nﬁmesane as described in

Exanpl eCfade {$uaton 'Bafia) BriagiH) 167 Btz 1808 HaoRE $h umm.an‘
in Tgbl e 6 in Fl C-lg 18 a‘%ﬁ)e cont aéitlg e;ﬁ‘&ﬁemess ized

I t

20 ¢ oI EIGE Svaded torthotes OF heruretos. Bhs crvida et Sepveskibrough the
t

g%kﬂe%t saﬂedegfceegctg%%eds Jrngging@elﬁgﬁs g&g@go&gg@ﬁt ofthe
pSTeRCtoR; etcmﬁpé@edtwnseontﬁctchmth mh@éﬂxemgtawsuesﬂm@sesam of

C E). f
et ety beteflont 2 chonBRampfS ot oy aphefy varogen
of gas |tm'élefcmdmf@d Ipi'évmad 1 thefrédetor ks M6GINAAGH 41 000BCF B)ff@'l’f the first 86
4 our \/ Was. | ncy eased _t
25 2 it s el 005 ey ko Bt s Siping tmperind, 1S5S s 1, and
19pre¢shre veas SEMPE (A 417 ph) S TRO Gl meaa&&m%ta&mmmemany to
f ?a(f%tyﬁ density, V#.CfO content,  resi dueJ cont ent
r oo C¥iEdsTiod afiime wik rasintained 43431°C fora tetal min time of 1400
sa]icmﬁs of organic acids during the tinme periods that

the LHSVY was at 12 h-1 and at 20.7 h". 25 Average
val ues These expaplss égmstr@tg thet cqrmt efaxtedgfeativith 8 Catuen 5 metal

30 S *Ba st Ry} 6

B o o P SR A
combmauon with an additional catalyst havmg 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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TAN and a reduced viscosity relative to the TAN and

the viscosity of the crude feed, while the API

Wwedobsfoeddast he crude product was 104-110% of th 2004/0
gravity of the crude feed. A weight ratio of I\/C%&%S 042651
content to C5 asphaltenes content was at |east 1.5.

,The sumof the 30 MCR content and C5 asphaltenes

c o nds dietsame propediveefthe eudé fose. Aadmb@u?u%mﬁm& pwtgss&q“gf%rcéauvely small
e cruade t1ee

t and halt nes conte

ﬁ@’%ﬂi}cﬁ:&y %F‘?W@RD bseRpd-ent to C5
aerhal tsg&sﬁ&ny,ta@rgaomﬁx Tébl%fﬁ@cl@dth%'éfﬂde bor H){?B AN of at most
content and t efpha tenes, it nmay be inferre

tha1t5 %@ﬁhf‘aTwrﬁ)églercﬁﬂ‘? ped fapRxasenigsoielt él"hewatdemmzblcu produced in

te I
3 bl 117 S4B S AG PRE QbR 0K illost AR, G 8Een content of at
PCWQMU@M@&E@@:[W 0@ @traem 75 relstieki tothe same eropartids of the crude feed.

Caradaty, e PRRpn s Brocpb b BrRme T T 37 el AT Ay arvity of

tth@*lﬂRéoﬁﬂmdﬂLRitgraWyoﬁﬂleQﬁ%@'éedt he sul fur content of

cont act PLEERIPT FORCPRANE BEMLeH FORIER-caibtic condbans (Brample

10 L H$sz) prbmu@ h pfdaecte;ﬁm mertease@ vﬁ@dbﬁﬁ lafd %ﬁ&ﬁ%ﬂ{?&éﬁdame to the
conpared to a process at has a LHS

h “SF??% ARt beraritief the eudetesd wiom the increasedyisspuitytand decreased
Th %P@Efalvit} Wt ﬁlﬁ’y bSFdsaele!ty Rledr thf? %Qlaﬁ% &rc%r%ﬁ}iﬁéﬁzﬁ’éonaof the crude feed

crude feed at liquid hourly space oci‘'t1'es greate
t ha@s injieted: 1 al | ows the contact | ng process to be

ggE&Qﬁnglﬁg 1? ”C\iﬁ&iﬁ&% éI.:&%Uﬁ ?{{jvghél?s #ﬁé? & c%t}?acgpg gystems and
15 masheahtatyatstives the sehenesitesaibed th ExtanptyénTlegaopertiesdd shetopude feeds

oot PRI EELARL rBF e B feihiqnf e v armioor. -
gxohyqrbgmgas toGhertrads foad pmvaaﬁw ctem&a@dtoawasvma 0¥m’ (1008I SCFB), - -
ntactin e contactjng systens an
e LAV P S cngRngrEweEs 371 °C

Theroorprer tht @Rl riiing g 14 BRnilOPE el 1938V tisrifitbonthcts d
7in Ff%ﬁ 19 was_ added to_the top of the I?ggcctor inerease

20 anfveE SipeERd ding fremdre toud hcdﬂ%iP‘}B‘Fé aj i i hfer #§bours, and then the
connsvtwaggn&wa@@mu@ Jtlhemﬂr ?ﬁﬁ%@d at2.7 PYEE 99K0d, ©

pr oduce a cr.ude pro he two coniacti ng zones were

o p er at elt Examglef 9ethe grude pradpetrvas analyzed Gy dtttammm’gAN viscosity,
s, Y80 bl S AR GhERGHORR 5! SRl driits in meta
Z osadts m&srgaﬁ@aaids(cﬁmg Be; tirge peaiotiothef tht LHEVgeds at 2 b weteat 20.7 b,

25 . et Vil P e oesnt P i s BREn F IE G . 15

bot t om Aoshotntin Mehle 6, FIGES, theudeQirbduiobor ERIRYpI4AS hdd a reduced
bot t om nt acting zone was 315

erature in th
c %b’dmg?fe CFCRYFSIHE reﬁ%? e’ 88 and fhscasep@phibmoradscioed, while
NN ] %ﬁh@ﬁ%ﬁ%&hde plodudtwas 304-81098 81 e APVERvity Bihe &rude feed.

psi ) . e total 1froduct exited the bottom Contactli ng
z o*ﬁé"%b&l%@fm ernend th ¢rasphaliares codtenfaeasiat Igastd. Sp%eum of the
30 S
; SPReLlnt 4 CiARE LA S 150 . B e ik
arfgntgatand Grasphalieles pondein of theesidp deeid o Branathe yveigha bagined MCR

U Qontent to C;s 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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determ ne TAN and C5 asphal tenes content. Average
val ues for the properties of crude product obtained

oW 200s/dd3634r UN are listed in Table 7, FIG 19. dP@us2004/042651
crude feed had a TAN of 9.3 and a C5 asphal tenes

content 30 of 0.055 granms of C5 asphal tenes per gram
of crude feed. The crude product had an average TAN of
0. 7potaseiumpsolivem, Zins, T8 calspivabf #mest 6056 pEhE tathl OnRBDF the same

T L W (T —

at umntentcﬂ‘lﬁéuf:dﬁﬁaeiCS asphal tenes content of the crude

product .. 80 WO _20 63934 PCT/ US20Q4/ 04 651 The
el C PR A L) Ootitata it SRR FoPalings ean hpccontrolled such

5pr QHMQtLHEiStEﬁl&ugﬁ@Ed coRBdehed zdnb & #%&'thml‘?]nﬁs &]‘mﬁaﬂ,@l to a process

metal s in thg crude feed. The TAN of fhe crude

&ps HEESVof st PIW%P“*@%BW‘I*W Uﬂhﬁlﬁélaépmemﬁ@ eEhe ability to
/-\ Reléativey dhfanSg'e prOperty tﬂ%{'ud\é’g& Fﬁgr ggéé%] \zfﬂg;anes greater than

Cont aclt I Ng enonst r at
g alows thetcoptactingiprercssio de pmdcp')ned (untr'aals ofyeduced size relative to

t e@M§&ﬂ§ atvPﬁatbhé vessls. @ b i t%@a%: tggrgayc B‘g%}?t | n%%ﬂi' of

t enper at ur Second (I 1%
10t edifedvantagehemdes to beperﬁntmedl aioprodhicti€ibsis (HanhdveRES constraints (for

n 1 product relative to the C5
asp%&?lgho@h%r&ﬁ élﬁ’( e)of the crude feed. Additionally,
r emmmfcmectw at&aue Péed @ Valrfouk @oimicﬁhF %#@raﬁflres The
c. aci ds was nhanced using contro
0 Ao using 0 o el e s foecspi g desored e Eresnole 6. The crude

t hgeek Glatihg tHRreeficd Msidd th BAK P/ AN SRk Q:fdea Hﬁth@ q)gthe reactor
aE@Ct from Exanpl e 20 was enhanced relative to

eqndaytedrwithbe ton eatalysit lasﬂsq imcanigctingdiones in thetpeesenasfof
t h@ydrb G0 PERILEL cru§l€ BUEX ATR GvoSollal efugét\%gls ?ﬂﬁ%rXted at different ¥

constant crude feed/tota product m X
f oternpszairexanpl e, as neasured by-P-value. 15 Using a -

| ower t . i on I 1o
el RS fos f aBABAREH SERE Bpsv s 1 1
ex tmplesmur€in the pipalonteciang zanelivas 260E1CA(590 SB)E & ;atiofof BydFaFInGo crude

ac, haye to form pal r /or -
20 20 FS8 e OENGTAE ESRETHS el et s BoiER A0FE L5S).
an d/ or Gbmtﬁdting €6t dnd fin 1% BETGE coiabithg IO Weére hdfoldws: LHSV was 1
Reppval of the conmpounds at | ower tenperature allo

suBhr 'EHRBEHFE tepoHaT CORBRANE 2HBS BRE3IST) 680 U optiaefihydrogen to
Coafadd RRd Gas #60/Rindm’ (TR0HFE) il %?é.&&a whd'6.9 'M]f]ae(tl o1 4 ¥ Bﬁ)

catal ysts operating at hi gher enper at ur es
posi t i ohtsdow} praguat Wéteﬂuthesboﬂ@wa@@fmgzomm W@aamﬂused into the

25 2 1gasCRR

o Eoor o epa ot ] SR B bt e Bprogyet vs
t h%epatpwﬂm@iatthmuqe@rmmlanﬁ ga&g r Brescrade paodm Wasweanmcaify analyzed to
ca 0 he crude feed) may, in
soﬁéﬁﬁ%w %e a%éa%‘?'ﬁsr?’"fu 'with the crude feed 25
and r eaktepagevahies fotﬁﬁpﬁ'tﬁ;iei'ttwoﬂg-u ihidt OMtgined durmg the run are

AR I L 1&% G 1 altenes conte

30h g SO gk éﬂéﬁ 6 had®n
e il 8l

prgieé
asphaltenes per gram of crude product. The Cjs asphaltenes content of the crude product

was at most 71% of the Cs asphaltenes content of the crude product.

£ 0.7 and an average Cs asphaltenes content of 0.039 grams of Cs
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crude product, the crude product is separated fromthe
cat al yst and/ or residual crude feed wusing a
apparatus, such as a filter and/or
centr| (?16323.4 The crude product may 30 have a chanléjcFlt‘nlmsmo‘”042651
TAN, iron, nickel, and/or vanadiumcontent and a
reduced C5 asphal tenes content relative to the crude
f eed. Fll"rhb hmal cnn‘@ntfof(patasm aﬁdlﬁbtﬁhﬁ f thé tiud€product was at most 53% of

oo o150 Shrhed o Rl BePIE i ssida e el TAN b e procuct ws

t hizs nebeiskond mnhe TAN omimfrdc_ﬂméd/. A PbYafue®F 3 STdr I?ﬁgthﬁf‘whssm&ﬂtamed
be lr%onstrued, as illustrative only and is for e

pur “WPE-2005/ 063934 PCT/ US2004/ 042651  of

5t eachi ngygtda maatedlih

of car 1 ot reBeubied th PRubfles i), ninify SEREAR T lp) sontacting
t hé?mw@uqﬂghw Ir°G lnwer thewr Hheicontactingiempenatund @ thei soemd (in this case,
hen enmbaodi

B couBnpEde s R SRS e SHBTRE € oo Phy RGPt e orude product
il Irdgtweatoﬂu%radphﬂ;smmchﬁdltlméﬂ'elcmderf&rdt s and processes

may be f cer nfe resSof t.he
i nventi éﬁ&ma & ugcqoflfggm &bem‘?lymeé?lwalé%ofmgﬂnw acids was

10be enlmnaﬂfdarsingtmnmlbdshmbdrﬂdrel dﬂfferélhﬁlsa For &ahiple, RRMEE in the total

the benefit. of. this des ption of the invention.
o ERGEUTR ! DERERBITE A b BRLY BiogvR! SomBARZ) W eshenced

Wi tdlaive tel@rasductich §tRsTotdl ﬁ@hﬁﬂ
|n enti on as éllescrl bed inS(t) he f L'ncgs\%ndlng C %lnp(gfﬂlggmg%pmdu“

oR xagple 6 witha relasiyelyt copstentrida decd/total predyst muirare stability for

cogmlleﬁgrﬁﬂe ashabR&d byBLvaer ude feed in a contacting
zone wWith one or noré catalysts in the presence of a

15 hydr ogeHsiag ahaseer tetmmrmg o8a first mrﬂﬂctm@m'rélaﬂbwt reioval of the high

25

30

AN cr rod
ﬂomﬁ?rqﬁ?ghtqo ure. @&‘ %&m@f@% ri’f% f@ﬁy al3 3 ﬁé’f organic
f ?@deﬂ) that hayea tanidhayfto fartn lbcﬂ'ﬁﬁérs QrécBor catmi)oﬁids |h@gﬁg mg:lal properties
0 uncal ci ne alyst o talna e
oy 91 BEnER AR B ls Uy SRRIC ghES v acsaval attogne
Cod:ompmuﬁds:xft Ldvhe tenfardtad low aith@onfpbhdi o BDICROGAMMANE My plug
ne o tals from Colum 6 of the Periodic
TaTH e°°atc#’° F%ﬁﬁ’ng?r?bﬁé?%%mgtﬂy life ofithe catalysta ppergting at higher
Prefpeaties thi drelfRkiflond dfidethd 'ﬁ?ﬁ'c&ﬁtﬁ]ﬁﬂg efeal yst by
heﬁt 1 ng t he catal yst ] pr ecur sor ,, I n t1 € presence of one

mple g /M 5 gape Adtully eetal

0 £ B O e 91 6

hyJCQO@Qms afghe erude feedy mayy inchomee @mlbodmmmts, be slurried with the crude feed
and reacted under the following conditions: temperature in a range from 85-425 °C (185-
797 °F), pressure in a range from 0.5-10 MPa, and ratio of hydrogen source to crude feed
of 16-1600 Nm*/m? for a period of time. After sufficient reaction time to produce the
crude product, the crude product is separated from the catalyst and/or residual crude feed
using a separation apparatus, such as a filter and/or centrifuge. The crude product may

have a changed TAN, iron, nickel, and/or vanadium content and a reduced Cs asphaltenes
content relative to the crude feed.

Further modifications and alternative embodiments of various aspects of the
invention will be apparent to those skilled in the art in view of this description.
Accordingly, this description is to be construed as iltustrative only and is for the purpose
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or conbinations thereof; such that the crude product

has a TAN of at nobst 90% of the TAN of the crude
fWwoboosius3dgde Nethod as clainmed in claim1, wher

TAN of the crude product is at nobst 501/6, at %@1&%04{042&51
30% or at nost 10% of the TAN of the crude feed. 3.
The nmethod as clainmed in claim1l, wherein the TAN of
t Nef Gehttty MoQAKITed i thefart tRe §ABAEMhLRIbACBIHg o%PmZ%’r@ tion. Iti
30-60% or 40-50% of the TAN of ?he crude”feed . %ﬁém fisto
e O Badeagoqd thatakitorms afipe ifventionishewn argl degprihed ﬁ:nretrme to be taken
TADs efanidia of eHi86dimhE ey f

IS 57 SRR RiekochS ahd ok AGRy WM fof fhose

neﬂlhﬁﬁata@awi @Sm!?@d ﬂlnreah par@fand Ipmcnsseﬂmay bentegereédantiivertain features

STANf@% 12\’3?10&{1 belﬁ n@ é’e'ﬁflg}mﬂéfaﬁg rug%?q%atfgg ohe skilled in

cl dlermdlﬁenham;g thé berleﬁi: ﬂﬂ'sthikd55crmﬁ@f 6fl the inkentione Ohﬁng@ frAy be made
6 netal s a denum and/or tun sten
Tt R elefh S o BiePine entTR o h RS PR the g sk of he

t hénvenniinas dedcsibédDinithd tlowd cﬁﬂﬂ&tlon with one or nore
metals from Colums 7-10 of the Periodic Table, one or

nore conpounds of one or nore netals from Col ums 7-10
of the Periodic Table, and/or mictures thereof. 8.
The nmethod as clainmed in any of clains 1-7, wherein
the support is conbined in addition with one or nore
el ements from Col um 15 of the Periodic Table, and/or
one or nore conpounds of one or nore elenents from
Colum 15 of the Periodic Table. is 9. The nmethod as
claimed in any of clains 1-8, wherein the one or nore
catal ysts conprise in addition an additional catalyst
that. has been heat treated at a tenperature above 400
T. 10. The nmethod as clained in any of clainms 1-9,
‘Wwherein the one or nore ‘tatal ysts- conprise in
addition an additional catalyst that has a pore size
distribution wwth a nedian pore dianeter of at |east
60 A ~or at least 180 A '11. The method as clainmed in
claim 10, wherein contacting conprises contacting the
crude feed with the Colum 6 netal catal yst subsequent
to contacting the crude feed with the additiona

catal yst. 12. The nethod as clainmed in any of clains
1-11, wherein formng the catal yst conprises heating
the catal yst precursor in the presence of one or nore
sul fur containing conpounds for 1-3 hours. 13. The
nmet hod as clainmed in any of clains 1-12, wherein the
crude feed is contacted in a contacting zone that is
on or coupled to an offshore facility. 14. The net hod
as claimed in any of clains 1-13, wherein contacting
conpri ses
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contacting in the presence of a hydrogen source. 15.
The nmethod as clainmed in any of clains 1-14, wherein
the nethod further conprises &onbi ni ng the crude
product with a crude that is the sanme as or different
fromthe crude feed to forma blend. 16. The nethod of
any of clains 1-15 furthercdo@pEi¥%i ng processing the
crude product or blend to produce transportation
fuel, heating fuel, lubricants, or chemcals. 17. The

co
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product that' includes the crude product, wherein the crude product is a

ligquid mixture at 25 °C and 0.101 MPa, the crude feed having a TAN of

at least 0.3, and at least one of the catalysts is an uncalcined

catalyst obtainable by:
combining a support with cne or more metals from Column € of the

Periodic Table, one or more compounds of cne or more metals from Column

€ of the Periodic Table, or mixtures thereof, to preduce a catalyst

precursor; and
forming the uncalcined catalyst by heating the catalyst precursor

in the presence of one or more sulfur containing compounds at a

temperature below 500 °C; and
controlling contacting conditions in the contacting zone;

including temperature, pressure, hydrogen source flow, crude feed flow,

or combinations thereof; such that the crude product has a TAN of at

most 90% of the TAN of the crude feed.

2, The method as claimed in claim 1, wherein the TAN of the crude product is at
most 50%, at most 30%, or at most 10% of the TAN of the crude feed.

3. The method as claimed in claim 1, wherein the TAN of the crude product is in
a range from 1-80%, 20-70%, 30-60%, or 40-50% of the TAN of the crude feed.

4, The method as claimed in any of claims 1-3, wherein the TAN of the crude
product is in a range from 0.001 to 0.5, from 0.01 to 0.2, or from 0.05 to 0.1.

5. The method as claimed in any of claims 1-4, wherein the TAN of the crude
feed is in a range from 0.3 to 20, from 0.4 to 10, or from 0.5 to 5.

6. The method as claimed in any of claims 1-5, wherein the one or more Column
6 metals are molybdenum and/or tungsten.

7. The method as claimed in any of claims 1-6, wherein the support is combined
in addition with 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,
and/or miktures thereof.

8. The method as claimed in any of claims 1-7, wherein the support is combined
in addition with one or more elements from Column 15 of the Periodic Table, and/or
one or more compounds of one or more elements from Column 15 of the Periodic
Table.



9. The method as claimed in any of claims 1-8, wherein the one or more catalysts
comprise in addition an additional catalyst that has been heat treated at a temperature
above 400 °C,

10.  Themethod as claimed in any of claims 1-9, wherein the one or more catalysts
comprise in addition an additional catalyst that has a pore size distribution with a
median pore diameter of at least 60 &, or at least 180 A.

1. The method as claimed in claim 10, wherein contacting comprises contacting
the crude feed with the Column 6 metal catalyst subsequent to contacting the crude
feed with the additional catalyst.

12. The method as claimed in any of claims 1-11, wherein forming the catalyst
comprises heating the catalyst precursor in the presence of one or more sulfur
containing compounds for 1-3 hours.

13.  The method as claimed in any of claims 1-12, wherein the crude feed is
contacted in a contacting zone that is on or coupled to an offshore facility.

14.  The method as claimed in any of claims 1-13, wherein contacting comprises
contacting in the presence of a hydrogen source,

15.  Themethod as claimed in any of claims 1-14, 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.

16.  The method of any of claims 1-15 further comprising processing the crude
product or blend to produce transportation fuel, heating fuel, tubricants, or chemicals.
17.  The method as claimed in claim 16, wherein the processing comprises
distilling the crude product or the blend into one or more distillate fractions.

18.  The method as claimed in claims 16 or 17, wherein the processing comprises
hydrotreating,
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