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WD 2005/ 063926 PCT/ US2004/ 042338 SYSTEMS, METHODS,
YSTS FOR PRODUCI NG A CRUDE PRODUCT  FhEkudoliinszss
Wl S

ION 5 The present invention general
relates to systens,- nmethods, and catal ysts for
EVSAEMS, METHODS; ANBCATALYSTS FOR BRODUGINGA GBUDE
produced usi ng such systpRODUQTt hods, and catal ysts.
* More particularly, certain enbodi nents described
herein relate to systens, nethods, and catal ysts for

FIEEDOETHEANMENTHONde feed to a total product, wherein
the,total product includes a crude pr '
|1 b Brsheinyeotop esarely s (Pt REchs s batkfied for
treatifY Gudld RBEI4nde8 chiipbsifis:es thincdag de prclured using sudhhsystems,
respective property of the crude feed. D&%C%PTIG\I OF,
mettel andpagatysteo Marepartienlartiy gertainenbodimgmis deseripedprein relate to

roperties that .d t ;
systBRE REfhod it ol B poliver8i oP g o8 (o3 ofaPproduct, wherein
the t6fall pﬁﬂhbﬂﬂalhdésaecérhﬂé pediuctthst ie @ikmid mixtir® at 25 € aad 0t161 MPa

as "di sadvantaged crudes". Dasa vant aged crudes rm%lpé £h
and hasconghs 1aQIE repesinabe @t Shapged r AP Bt eSREGHYRropgy Pt the
crudg‘lféegi nunber ("TAN') of the crude feed. Di sadvantaged

udés with a relatively high TAN nmay contribute to

%IDHT__@L_M_MGNS during transporting

and/ or processing of the di.sadvantaged, crude

Re fRsues that s BTG OTTBRISOISRIERbIS PIARFTIOY SRS A patallov fhg prades to
[ ! hefiltibshl F4dilities, are commonl
me%@ﬁ%ﬂﬂ# ﬁ%gﬁ%ﬁég%%gggé E%I\{ ernately, Y
refexred toosms “Gisademitsged otudest.al s may be used in

transportatipon ui pnent .and/.©r pro i i
iR iR TAldE BEi cARimens ol coftftl it e total
acidShustel (BT ROMENGade fied. Difudvantaped dredesofith a relatively high TAN
. COfoSI on-r esi _St ant netal in exi St_l ng equi, ITEH@ mié . £
maypontTte BSIOFERBIon Of IR CREIPOREIE AEFRE T IHRPHINE ABYOF BLcEssing o

e o o e
the §{Rav B Rhd SruB A oollla bt SOGELSRBnlOh| dlelykitagdd crudes may
invavestRasicdlly mhitraliging heiditwanppgeuts withdasious ses. u4 Bemately,

carrosion inhibitors may, negatively affect, equyipoent .
cortQgeR TSI SRS A G AP B AR POP O oG PO EFocEssing
equi@?r%g;’t‘. MeWHeeRGsibH-2eBidAf ntdiadFRn iddobvd spiifa@@texpense, and

es often contain relatively high |levels of X
thus; thei wde ef c@nesiorregistant metal &n efistingsiquinmeans meymet be desirable.

i £ficul ive to t . QL. O
Anclhsritiod R EPEREPY Farb P PE SRR BB R oH BER G 1o
disaa@&ﬁagea%ﬁ@s DeRidaRpating RALRPraRbenoel thedisafwmtaged crudes.

exanpl e, sulfur, oxygen, and nitrogen). O ganicall
Thetse nficoreesiominhibitors gy negstivelafiert againmsmg usedrig procgess the crudes

dverse..effect ,on ca | 005/ 063926
andé&%}el%%ﬂ%ﬁ% pr&&'géaeg\s}%a%?g&gee%%%ljdes may i ncl ude

r el Bishdvahiaghd @ladéeraitntontiin retithlelycliph bavelarftrasiddeorSuch high

exanpl e, nickel, vanadium and/or iron. Durin .
levels olesidintpnafo bt Al ARALEXPRETYR to HAIROTHIIPIIOSHE Fipe

conpoungds...of metal contam nants, may deposit on a
congm%ggleﬂgxglﬁ%%e catalyst or in the void volunme of the

C atPis¥diantaped Brud €peftdnt ontiy ofpanizall pbolexl hetsroatoms iifor egample,

activity of the catal yst. - e
sulfur, oxygen, and nitrogen). Organicalty bound heteroatoms may, in some situations,

. have an adverse effect on catalysts.
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Coke may form and/ or deposit on catal yst surfaces at a

rapid rate during processing of disadvantaged _
WO ZORHR63P€ costly to regenerate the catalytic a%éf’yg‘fﬁ@mﬂ”s

of a catalyst contam nated with coke. High .
t erlpisadnantaged goslgs may im@udeergl@mlatm%amaw%a pf gretal contaminants,
di m ni sh | Vi : : tal
for Expinallor ety epRiey b dofiior "By PIotEisi B GE BEh RUEE me
con%\ﬁ(f nhi Ehh@'@ll' ﬁﬁhpdliﬁds of metahtortahirmntsf lél;ay@lamsgi cal:ni;sjs'face of the
or exanple, calcium t asgi and/ or sodi u ..
catalyst of i the Vieid velusg of ﬁle&ﬁpa@ﬁbaﬁ‘?@l §ids may, caysg @ decline in the
typical l arated from di sadvant aged crudes by
acnﬁ\?ﬁﬁ}ei%kagﬁ'processes, for exanple, desalting and/or .
aci dokeshy figm Ridberatepesit ar eatdfstenrfocasay airapid gatp during processing
conventi onal  prqQcesses en netals . in nmetal. 1
of Eaadrugassdloruddia JCRRE or pordd o Feserots e SRS GREp! dcatelys
i 3 Iﬁ@' JARRRGIrbgdiRAtioh Meay also diminish
conexé e%{%gﬁﬂsur¥§}g@l%rtt efaglg%!‘éﬁest, nmet a_%s inorretgl
the aetivity afithe cajalystarddirgsusedhe catalysidpdeterieraie.ential ly in

voi d. vol unes .bet ween cat.al yst rti JCall
2t PedvaRH crte niyar s et T i@l BPpleafid ol for
ex 1A potaskRim ﬁiﬁﬂé‘f&b@iu:r??lmét&lsiiﬂ nigedl ahltsef drgamié acids are
organic acids, at the top of the catal yst hed
notgypieallyl separatssifrors disadvantaged caudes by gopyeational progesspsofer example,
through, t he .bed, and may effectively plug the catal yst
desplting aﬁzﬁ’f’éa?}ér“fas W& metals in netal” salts of organic
aci Pipchikis SRWFRn kA uiitdlebizt donatntiamabprocessed yhemsmetals in metal
D sadvant aged crudes pay include o

sl OF GEaTgCAcH I A PHERTE. 1 SRATOFY 1 SRcheh S50 JRBALD hich typically

QBq%gizggé’rgﬂ% %%Elglrag %ﬁ%g Pﬂh% RaBVsOYAER i B2t BAlOHf crbanic acids may

oxygen: per gram of disadvantaged
depokit greferentishcimumicvolpmebbeweeni catilygt pardcies parigulaply at the top of .

O gani en canmppunds,. when. heat ed dur
mﬂﬁﬁ%@é&ﬁ?ﬁ@‘gﬁ%ﬁoﬁﬁgﬁm%mMOH% e WetalSn metal splts of
i ) R yst Bed gendrallyRAulnyinexi ifl@thserin pfessure drop
orggiﬁggﬁigﬁ,s%t%%goﬁ apiﬁgﬂfor?red by)ngdzi dation of . et hg s).
throvghttherbed aiid fay effectively ping the qatalystrd Mazeqven the mgtals in metal

/ _ de/ , . . dur i
selfy 35 ool Hp D SEE MG R A Ao bt i B0 1O
| i NPSsadP4hthiedamivdes ngedciade cganitruxypear tampounddr Frpatment
deficient hydrocarbons. Wien _processing of @%rog{s@om s
factlisies dieé Rrocririsrcpniagas cradassyilh amPX¥RER FERiePL Al Rjfcast 0.002 gr
of {}é%ér? ﬂ?‘l;%%%‘e%g%?g%'}%g%ﬁlﬁ% ter PRdtidrRdd@ing/prbéessing.

sSresu romcracking o
Or@inic@sges campomidsgwheadheatdddbuipeaoeassingumay fprm higher oxidation

ot U bromahaboS sl st By BB ol mdcr

BRI , i G5 Ghe treated crude
o B B R e o
and/ershhy coroodey axitasinate ¢quipmentduryng processingpod cagsg plugging in

treatpment facilities. D sadvantaged crudes al so tend
transpoRaUAHIRES; nst abi | ity during processing in

conyniil Aiated @dds hdyifeluds H?&oééﬁﬁﬁmiéﬂt thydioembsnd. OWhen

result in phase separation of conponents 5 during
propessivesefi hygraged/deficituirhysricerbons, apndistont awrnditiss obyslarasns

(f ex e, dr oge syl fide e .
el st D oo e Bt S AR R Pom cracking
pro@_@ésleé Aré pgr&eBANUSdRd oS RARA [dREinE PPRRESiNg, I whith typically involves the

di sadvant aged crdde w thout al'so significantly
usectfangictiye bydrogenstiop catalysts may betneedesi tonbiknaeturated figments

For exanpl e, conventional processes often |ack the

ability to
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10 significantly reduce TAN in a di sadvantaged crude
while, at the sanme tine, only changing by a desired 338
wamesNis3sdee content of certain components (suchPQEUS2004/042

sul fur or metal contam nants), in the di gadvanta
fronyfotraingsoke. Hydtasssascasdy 1o moducs Fs/enRos &gf?ﬁ?vpﬁ?‘% treatment
& rude include adding a diluent to disadvantaged
3ities to lower the wei ght percent of conponents
2 3 gméaﬁg&iitﬁ@dt@u%és@sb&eﬁd wasthibit ‘lmgta'l biility dang Pmsessmgl?
ing_dil uent, wever, gener ncr.eases costs .0
conveatienah facilifiess fruds mswbility g fopsiult i pliase seperaliogrof Somponents

, i d/Qp..i trsbl ®yRRbehds Hoe le, hydrogen
dufihd pEBEss BB or ARG yidirible bydROdudls UP example, hydrog

sulfilsachtern imbeatbon didaidedy, in some situations, decrease
2L SR iy SR SIS B RPN il 68y Bk
dlsgtilﬁﬁéggtg?nﬂ% Ve 856 Ei(?lﬁc'anﬂ_’y Sehghidlothér fRepértiedinahe
al . ; , 914 :

, 030 to Bearden et 7al.; , 897,769 to .
disidwentuged etudal For Examile sRavensionakpraeesses ofign lackthg ability to

. 5,851,381 to aka.et, al . Cl ' . .
Sl%#%@ébé@é}m%ym + digadyantaped %@?% wg?, %?lgécmes & time, only changing
by § LSRRI andbift PHOSURSER BF cerfiits t@PoneAB(snck @l spifus or metal

described in these patents, however, have limted

cortppinaotshin thedisaguetaged sidermny of the techni cal
| f : i ~
T L

- disadanRlged crudeb & lower Yhehiveibhipiitentof eomiporeptstapniriuibing to the

unst abl e during treatnent, and/or a tendency to .
disadiypatnged PEIPSTSe |®de£%ﬁn§g‘w§h$8ﬂ’9§efogeﬂ?§%Fyo’&ée(?%r‘ﬁ“ﬁté of treating
dis f‘aﬁﬁ%@ tc}udﬁgdﬂgfo e desit bARLRNt APBEbicasSed doBls46 @andle the

relati-vely hig

anmounts of undesirable conponents (for
disedvampiged crudes. Additionrofdilzonite g disedventaged erestepag in some .

..metal contam atsf talg in nmetal salts of 30 o
sityptignHidecreas e tabify ) épnglbf’b“gﬁ'i ¢ oxygen conpounds). Such
T ORES PRt N 61527 937 S SRitakhanR.; 6,277,269 erMegamlet al.;
transportation and/or treatnent faci l'“% |Bcl ding.
6,063.266 s Gdanglerat eki HA28,50R torBepsdan ¢t al-ab04d S@F%, & 36%@8%
5,480 Y98 0 SraciilOh ; 5291 838 RITHRRRS: o A @s1ete cherTel ot al,

ere 1s a Signi cant "'econom c an
dedcEibBRESGUs preeshséso systamy, and datalysts omprocessingatiadesadiie processes,

catal ysts for conyersign of disadvantaged crudes imnto..
sysome ang eoabistssieniteddn trssopuisMs Dy chdry oz Apiiketiie
bedREEof Gith @t&%ﬁﬁﬁl foﬁﬁ:n‘g.-r Efcfthiabo?t,S0 a significant
d technical nee

economnm ¢ ran or systens, net hods,
andfhosum Adisddvatmgéhatdesgenctuliy heve uhdasireble propsaties (& example,

el ik Ak Eapsaio S A U By g endency to
co W@QP@?Tﬁge L HNEREE PNy @roloBY BRtinPReatBRED! I0IRE Undesiiable
generally relat

e to systéms, nethods and catal ysts for
prapertiesisilode wiatrely higle ahouuts vbuadasisable companests (for example,

B R
orE8RelcAs! ¥nd/&¢ it Qxy S GRSiduh@s)s SubRprdpemiesnendto cavse problems

combi nat 1 ons o conponents therein. Such conpositions .
in canventienabiramsposidtioy andpnigeatmentdoeititien inphedipg icsraged corrosion,

d i b in. 10,The | i ' :
oG SHAOP N aPRiea P e AL OOk i Ba ML BE O By R ring
trefinfent FehisC BfbroM st si @i fic @t eBHoenic ahditechhival weed fodingroved systems,

total product that includes_ _the crude product

metisks gind/arreatadysigtor spmveszion pEdisadventaged prudes ko gruds graducts with
and 0.101 MPa, the crude feed having a TAN of at
| east 0.3, and at |east one of the catal ysts having a
por e 3
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size distribution with a nedian pore dianmeter in a

range from90 A to 180 A, with at |east 15 60%
7Y . , . 70isB604/042338
WORA0RY063830ber of pores in the pore size distri b%?{ron

having a pore dianmeter wthin_45 A of t.he dian [
mouté desirable praprestiesi Thete is alsoasignieant GERTOTHC agd Jeehiidaf ided for

et er m.ned AST %ﬁ@é’e dGRBpértesd inddisadvantaged
sysg%‘?gtﬂ#?(ﬁﬁ’ |‘iafa%s[s}$§%€%nt at tsﬁge_%gar 353@& product shas 8
crue TNe QhlvAleldbasEly Whdh gihg biter fralenies iththectisadaantagag crude.

wherein TAN is as _determ ned by ASTM Met hod D664. 20
SUMMARY OF THE INVENTHIN{es a net hod of producing a

crude pr.odu i i3 igage AIMAES dyRtenss, endiliwlslaad datalysts for
Wi tgnvgﬁ On5} 9% lge%ca alﬁ)%ﬁesmltlg pro_d.uc}g a total, product
cofvemdion 0E4 ieds feedhte adotaliprodnddouprisinger @pde Preduelangdetn some

duct | i quid mxt t 25 :
T e oyl By i
co%%?ﬁﬂénstntg% HaRL ﬁbyatogn{ﬁ‘ﬁti%ﬁs af RRhfonshiahereins tSuch ebinpositions can

an pore dianmeter of at |east 90 A as
be dbtatiedibyasinpthé Sfatenve andmeti®dpdemribedb@reithe cat al yst

car A drven Py proaAs gl ok HogBhop thil oot crting

colfhiPEAAR FRAWIR oRPEEmOR) cablipts i pzodge artdiia] product that includes
cal cul ated as vvelg_gt of notybdenym,  or, m xt

the bredeploductwhersin thelcrudecprodit &4 HARJA PSR B4 ohac epf 101 MPe,
th h ud
ok T EARH 5 it St o
sizaYdifatiidvbk e 8 niddeh paie diﬂgﬁetén"in Sﬂﬂﬂgﬁrﬁ'@h%.$ ol with at least
t hod of d .oduc onpri.sing: .
605/t e totAheF @ BOTeE 4 A TORS B LT IRGPR PR PR Pypors, djameter
wﬁﬁggg%o% %eﬂ!ianaécﬁg Whimdifovhinel pole size digdributivieis as determined
uct, ereln

e crude product is a_l.liquil(_zll m tured
byaASPHI Methiod Bt280 ] adRenntrolling eonipsting eendlitigns shgh that lag Gpde

at | east ,.as d m ned

proiuct Bgs TAN#57 fack, S0l B TRK AT LN Feod inHicfilR 1A 25
e PRSI, RETR eRiRimE6of at |east 180 A, 4 WO |
2005/ 063926 PCT/ US2004/ 042338 asq(fleterm ned b A§TM o
Met Wbkt ibM@sion adsecprovides amsthod of productng BPE‘}/%" FOMPTISIIE:
di st.ri buti,o onpr.i.si I that includ
oot 8 G TeaeE VIR ph G thofl EarstS Srolé e foalipPbuct that includes

e bR refuctWHRrdlR ted Grulle prodGetlis atiqaidofixtive abd? "Eaind 0.101 MPa,
Tabl e, or m xtures thtjreo ontrollin

, d . .
tne oruds desdvinaRIT ARbASSEASh Skl Gt A6 BB iR pov e
bR iRs medi 2 ed beadT™
i
DUPYE Bhd €ig cataSyt havin thespare size Mt tiop rhgzgmpg; PRy %?@r‘lf gatalyst, from
t, : t
0 B0 Cgmeis a0 bysts 0 giEnY, op P ol falyBRtp b o pbeds,
cailélﬁ%@& ?%\HF%HFO%HB@&&BH Ustmixiies @kreof: had contdelling edniacting

mxture at 25 C and 0.101 MPa, 10.th
caidititmns fsacithhiathe egudeAniodict has 4 AN offat gqosé@()%:eqféﬁﬁf F}%Of the crude

by ASTM Met hod 64, . t th
feedc ahgsind AN o et bEASTOT RN BER ST o
Col ufe frvehitidd'Qss ?fdvﬂﬁ' G mJtBbd 6f protecing a wrude prodyetcottprising:

IS
of one or nore netals from Colum 6 of the Periodi .
cigidting actrudd feedimath aneew eadre calplysEhy PEKECH R 'f%l:l& oﬁ%@&h&é includes

from Col yim 10 of the Periodc. : d0.101 MP
s O VBRI e PReL s AR LR A7sT 0,101 Ms
ﬂﬁeﬁ&b&@feed ﬂé\zﬂga TN OF atlexdt 03 as ddtemsinéd by A TM E¥esitnatdeast one of
mol'ar ratio of total Columm 10 pnetal .to total to%lfJWeastlSOA
He cuel yeits hayingra poresingedistribution wish egredignpare diamgter; 41 g ,
contacting conditions such that the crude product has

a TAN of at nobst 90% of the TAJ\I of the crude feed,
wherein TAN
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is as determ ned by ASTM Met hod D664. The invention
al so provides a nethod of producing a crude pr
WOGeAYE68928g: 20 contacting a crude feed with oﬁ(g'l";‘g$2004m42338
more catal ysts to produce a total product that =~ |
as détBEhidee by AYTM MetHed PrA28Ricind thieatalyst hawngdhe Beresizsdligiibution

[ l'iquid mxt t C 101 t
compeaagien PREOE PERIS FomCatume of tae Pafodf Rablel e SriGE
comggﬁrgc}szogoiﬁ GP ARk SR fré@)ColBuhi ¢ §iithe Péddis Tableher hixtues

aving, per gramof first catalyst, fraom £
theréofp @0 comrollidfcontpcting canditionsesush thes the qradepductdips a TAN of at

Colum, 6 of _the Peri.odic, Table . Qr .
mos; Sttt TON chibe Groddred: gtz TARGjsdb dPaingd by ASTM Method
D66I2eri odic Table, calculated as weight of netal, or

m xtures thereof; and (b) a second catal ya%, t.he c.

s tecrimdn?mémgm pnmades?a methed cﬁmmﬁt@mgsﬁegle prodpch gg‘fi,’nsmg-

at | eas : r.ans. of . on r d
conigeigne & phde e i Eoer et by froliie biel PRSP Hhcludes
the SHdEBFSIVPE Whefeir fHeIBnER protiudt ik litrhid miRere ot °Crand 8,101 MPa,

cal cul ated as wei ght of netal, or_mxtme{hﬁgf' and at
the amde fesdthaying TAN 38 atleatt ki getesmined vy ethed O35

rude. product.  has a. TA g fRmb"®opihe Periodi
leas fE f g Sa?g‘;é'a,“%?%rsgﬁekﬁﬁ%ﬁa‘%ﬂé h?jegi‘gse{?ﬁ]fnn%d by ASTM o

TabME bR dr PRedcortitfniin vt one anmeatesnetplsdidrg Eolume & o thesReriodic
conpositio

n, conprising: (a) one,qQr.nor t . 1
raimomeas b R o S R oL 1 g
g 5 Colisn P of dubi Reriodic

Tabfe, gRE Or flocd BrponliRt ?té?%*é‘??‘b%ém B et it o gl 5
Tabi¥) 02 % BEBAGoREd Wi2Rdua mm@3stio nﬁ&tﬂ&o&mé%ﬁtﬂ to total

alum na content of_ at .least 0.1 i 1
Colfm Gpatal Brin apph ror oy aha ol Sndelfl o Khch that

the gMdfelr;)?g&chﬁés LOANIEHR Bhdat Y0 STabeTAN oftths candp Gees], sihersin TAN
Istribution wth a nmedi an pore dianeter of at | east
is a8 determinad byl FiviiMetiodPOAETM  Met hod D4282. 5 The

2dererined bl . 1282,
conpht Ao SS AT 8 B B U AT ORdE pRck, coperisine

0
corftib@in@%rdrﬁ&: i‘éet}lzr Wﬂh%gg l@fl ﬁldDéG catfalyets to pmdungs tag4l Igﬁ@lc‘é that includes
nore netals from m of, t Periaqdic
thergrodecrodieteEgn 53 BAPSHELIE IGPPATe 4120 rug 0101 MPe
the%afﬁ% KRR FAN &ff“é’t 184st 85, LsPaie dde br HordBatdllysts Remprising: (2)

per.®gram of support nmaterial, as determ ned

By B et e e
erag oy onenoro el o G bl R POIEES TERR
oo of B WUGRIE A0 O o 1 PAIOBUO R ejed o0
we@hrgfnmeﬁl,air iserdcheroal @nég%) p3ecoRbeastlyHpthe SEW??PE%S‘ baving,
pearoR sGhogeihlet Rt 02 BBR) €ngbols PR ot  of

theMRkioA Fabl@BLE or AL SImpaiids ©0bROtNEsreahetalsdram Cobixen 6 of the
netals fromColum 6 of the Periodic Tab

le, or .
Periodit Tabls, ¢diarged as wighhoEmeisbrar THKEEFS thpreqf and gogtrolling
theta al ym na c f NG R the TAN of
contiipl 2t b e Bro B S AN, oYgg o TAN
thel¥ude FoRY, whkréih TROV i9hk dedtthinbebe AS TMbletlznddD§6t. has a
pore size distribution with a nedian pore di a%er %more
at [Thasuveption Also providasay satalyy CBPPASRAILBTING IS, Fg P1e

The.inventio [, O Vi a bhedo
R L S R e A A
meﬂgé 8 oFEt Slufnt Pof tE Pedodiv Table, brmixtiresitberenfp(b) arsapporhmaterial
t he
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support conprises theta alum na, and one or nore of

the nmetals conprising one or nore netals fro &3
4/042338
WO 289546%6per i odi ¢ Tabl e, one or nore conpounds 6 )U'si%

or nore netals fromColumm 5 of the Periodic Tablebf ot
having #rtheta sluminarontsst of atdeast 0.4 smamp gt ﬁﬁ@ Pa{ug PSE gram O Suppo

mafegil ol JeHHRRRE by FraP tfbdiot Snd Wiy RSB st péte size
diseMuBby Withaediah pore cﬁmaeﬂmﬁat ledst23MA, as demeraalmshb}aASTM

pore diameter of at [|east 230 A, as determ ned by
Meﬂ@ﬂl@m%od D4282. The invention al so provides a

Eﬁ% &Qenﬁélfﬂg& hl%%c%s qahilyseto E df Sbigiising O@p bk dmore

€ Oor nore mata orm a
meﬁﬂ’@ﬁ&ht@d‘[’emalﬁ oflthé¢ Periodioviiable) enet dremoxs Gompppasistof one or more

meta rl:'ﬂiq?cﬁaftng%:é) l um%ﬁﬁga@f"s orPIPB‘,%FEi)e B}j{:ﬁ?r 2 ?,ébipg?égoﬁﬂnﬁtenal

ha‘}ri:ﬁ;é g W?%?n%?o&?fénﬁ gPét 1824 ©. l‘lﬁ'ﬂﬂ@ W tfetDdlumives e garn ef support

the Periodic Table, or
matsrial, 45 detettnined by x-tay difftaction;iand wheeein fhe eatalygt fias a gore size

cisgibohinn ith idiep rers e D bR ORI 280 Pt teBmarp L 43 M

Mﬁm@bx wherein the catal yst has a pore size
stribution with a median pore di ameter of, at

230 The imention alonprasiiesy: AT FEDRESBoR ZOmPriFRg: () 51 or more
{ | t
megﬁ%ﬁglealt 8&(9%}93:@ ?@1"‘% gexqgcilg ﬁ" g%t Qﬁéjo%oﬁrcg?dﬂbbﬂ& & cﬁfelﬂi‘ €nore

I'ng a crudefeed wth one
mefdls FBRECElail ¥/ 6f the Peripdioduble, ané mtmbrepnctdlaéxom Rgtumn 6 of the

includes 5 the crude produ wherei n th
Periodia Jobles 9ne01Hes TIFORE &@% s ikt g B § plthe

‘ ’t}ﬁ?eﬁélumﬁlﬁl tent
, Peﬁé&?ﬁ‘gﬁ%ggra e 39 fore ng é porEAnteridl Bavisd a conten

e size distribution wt

. of 8t 168t Dengrams @f mewmiumnnaqier gram efi supppsgiomaterialgas determmeJ] by x-ray

i e s o 5 R R A 608 B
%& dgﬁdtlééﬁtgzrmn& é%rde%ﬁleﬂﬂiy%STMmIﬁdIM% of the
eriodic Ta

one or nore conpounds of 10 one or.
mor Eheanention alsmpavidess Bebpd oh praduping d catalygh OMRSE: -
xtures there Q [ e, wherein the
cofliing £ Srpoc i pRERF prB ket it § SHREHnBaL mixture, v
suppbt cotiasek thetd\@uwhiitd, aihd bﬁ\fomuﬂmﬁmmetﬂmﬂn@nsmq @ more
as det er mi ned by ASTM Met ij D664. The i nvena op.a ore
matals forreCobimnst n%@eé’ﬁnaélé&ag € §0& O QRS PHROYGER o 6t

meg%?nyoﬁ {JS oy fﬁpﬁl@%hg&cafa% e g?ﬁﬁﬁﬁf%s%ér@ofol‘i&t @rfeaﬁ@g' e theta

e presence o ydrogen source to 15
alupiiad yGspoRt/inelabhnixturcitattemperttiraof atdesst 402 °Cyapddorming the

cally o crein At s s PO ieh Gbp R i Ablidh K dtffeter of at
1ea%§zé. SLs Q?téaugé&?@r%mﬁ&mmzwg an oxygen content

grans of oxygen per gram of crude
f eedl:heaﬂderﬂi‘onlam.ﬁ,irowdss ofuethod ol predupmes FAIYHCONPEING: -

combRRE BGURPOTR 8Pt PR B B FAG TR G SR Byt whercin the
suéﬁcﬂ‘& E&ﬁgt &4 ti6a £10RLAL hhd 8n& OGotd SMBe hRtdlechmgrisiidlone or more

the crude product has a TAN of at nos 90%
megAls tfiven TNt ﬁpﬁﬂled%emdlcr”@éa& 0aR AT MOT RILRAUNGS EHARGeR MOTe

s N obseh S oyl of ARG Bt ik b o e

allififfia s ge(cﬂ'ﬁﬁeﬁaﬂ’ Rligte afa thin Eeﬁhﬁé ef ficleskt 40 Cgaml foANingshe
as m ned by ASTM Met hod D664, and oxygen content

i's as determ ned by ASTM Met hod E385. 25 The invention
al so provides a nethod of producing a crude product,
conprising: contacting a crude feed with one or nore
catal ysts to produce a total ﬁroduct t hat includes
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the crude product, wherein the crude product is a
uid m xture at 25 C and 0.101 MPa, the crudefgd
Wﬂ 1’%{? 26TAN of at least 0.1, and at |east onetOPUPHE
at | east

cmw Hsrmw er gram of catalyst
catalysi )ﬁgmrﬂ: pors size distEPution with esmedian Rore fiameter of at
”E% g9 conpounds of one or
. 0%k %ﬁ&e@%e%@%ﬁm E é t Perl odi ¢ Tabl e,

C aI (Ilhb ai\&dtzaﬁ alsB ipghvideafa wethed of p:rodm:mg arcaxletpredetfcomprising:
and control Ling  _contacting conditions such tha

contaciing fepd 3yithcene arraete Cptalyigtsdo peoduge pitotal areﬁ'écht%at includes

o t
the e prict, WerBlitink Ofue pHGRPLitala ittt ST 23 o€ 00101 MPa
thmud@ed hiarving a ITADAST M Ivit 03] aligsst on ofibe2aGlysGABRG: a pore size

RO 0 e B SPb B 253, B S s

/042338

‘Méiﬁﬁli D4282) dnd el déﬁ%sft BeAniL di‘é‘@iz@ﬂlsﬁ’aﬁﬁoﬁ%bm théla alumina

presénce of ydrogen source to produce a total
antbmﬂj@ranonehmtals feciow Gobiminé of thecReriodisdlabls, onb er wiore ¢mapounds of

d d t t 25
ong ptiGrefHhORH Tinuh Bofemi it ate BRlb Tyl of Prikufiiniedf fma
corﬁrdmﬁgd@ﬁtmg iéaﬁdlﬁan@s@hltﬁat theQOHE podaét Ik al TS of at most 90% of
0001 grans of sul fur gr am of cr ude feed and_ at

thef EANof Sihsrie e Wheran/EA g ondst prsninesl BnASTM Msthod D664.
met Eﬁ]@ n:t\;eﬂmx%sg E%gﬁ%e%o rﬁ%g(r)% Eﬁé{ogﬁt’gﬁg ak m(%ar&ﬂﬁt %Emgmsmg

nor e conpounds 0

‘corftixgtingRasrideifeed Palhl ane crimore xhtalysts it ﬂ&rlﬁ'erfencaaﬂa hydrogen source to

controlling coa_mgpti n cond i on suc ring
es the

prodye & gl pgoduck preduct ¥ eem ?c g PEgsiugtis a
hq&iH Rixfe gfgf?fb had 6,109 MR i ém@éWPcéSh&&ln %W*ofgne%ft 0.3, the .

he crud eed during contacti ng hourly space
crude feedihayingrananeygen consend: of ebhasicﬂt 00@@ gmneef dxygon per grom of crude

d ct TAN t £, 90%
el B e BT A Bl por
diafiRwr B8 aflegstioD UL, a@@%ﬁeﬁﬁlneﬂfbﬂ%m%@bdm&%dfd&tmllmg

content of the crude feed, wherein TAN s
corestiag eonditions toxedwaeNBANsucidenthe cxude produc has:% hodhef gtgnost
o0y AR 50 S0 Mt O3 dor i D458 Aaining

compoynds Siidhgthat the bhude tprednct RasCinlsdy gére echtet tolff aDmestcBO%mf the
catal ysts jpn the resence of gaseous hy

oxgst CoBtentphshe e Teedh igrein 4R Ees Rgrmingd Lﬁ%@fl‘fl%ﬂhﬁ D664,
t I d
it S s MBS TSR O, 10,2 1

conThe invegtiamales piovides asnethod bffprotineng a adele peahict, comprising:
during contact, .uptakes hydrogen at seIe t.ed
coniE iy 5L SRR AT B e PR Fdeiet fgt hetudes
the %%?Educ?hﬁhér@i‘ﬁ% &Re gl'oiﬁcﬂﬁ 9 igf Qﬁﬁmﬁctﬁrx%tah 98 °@fand 0.101 MPa,

produci ng ‘a crude produ co r|S|ng contactin

the crudgdeddeleaying & WAMN of atdenst 0.4, tdeastemmcef the caakysts glavmg, per

araff ety b BREHRIE: b drdb SRRl tom, G 6 ot e
Pericdli@TABIEWn or Motk ¥b@p @ﬁnd%%f@n@ﬂﬁm@relﬁ@tahﬁ?omwmnn 6 of the

control |l n? cont act i n condi tions such that the crude

Pergliq ‘Eahle,i calanbniechas weighi eftmétold pogxtures thereaf; and eopgrolien
con i FpBRBEh A2 R Rl e e BURCGAP B over

10 B faha ienérufis produblehas SECANGEiRY SoOTDY, uPtheaKRALS of dict drade feed,
and net hydrogen uptake in the first hydrogen uptake

whereiadt ANG# as deteranined by 46 T MatkedbPO64- val ue of a crude
feed/total product m xture from decreasing bel ow 1.5,
and one or nore properties of the crude product change
by at nost 30 90%rel ative td the respective one or
nore properties of the crude feed.
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The invention also provides a nmethod of producing a

crude product, conprising: contacting a crude(fr,
W 0050038260 nore catal ysts at a first tenperatl 'E{%gzommusss

followed by contacting at a second tenperature to
pr o@he mvantiai #lo provities b mdthisd ofyrbduting & heide poethict, comprising:

ool sl oo withiops of Fifes eAURES A Y BB ORLAroReH source o
profidd ARell QAR LE3Binc BBt R deprddrch Nwikreidithé Sagé Pﬁxﬁct isa

and controlling contacting conditions such that
liqvig paixture ah RSLE anddp. t(élmzﬁ’iaaﬂla ceudesfeed havig:a TAN of atdeast 0.1, the

oroit Bl ind & e o e R At ot @ b fafigfFuce

fee®f anld@ 1aktisie &q@aath5@hﬁn§ﬁ@bn§omoﬁ%aamﬁmﬂ Cofumn 6 of the
ASTM Met hod D664. 5 The invention al so provides a

Peripslit:Bable.fongos tese pempounds@f ope outere me 13{Gedumn 6 of the

P e o Rt o Cipg B B oHE et e, during

confichidlp Cthe cidde feddn s edglélrilhydisgen aba seltdtelitate toi ixhibitephase
at 25 C and 0.101 MPa, the crude feeijjéhaw n a, TAN of

sepagatipp g thegrugle fpﬁbdw‘aommgﬂmlﬁ oylspapevelg amgmne or more
I
o D . SR st

0 conprising
TADINE the cnude feedpamd the ﬁrxﬁmp@@dmﬂhaﬁn@ﬁ stliier deatenbdf 10-130% of the

s e SRR 9, 085 B 5 Mo D,
and! slihi?f‘iﬂ‘a @énterﬁ@as‘?dé@érﬁﬁhéd ESQAS‘FM M‘ettl'.\d&ED@md' tions such

that the crude product has a TAN of at nost 90% of
t heThwiveritiantedsacprodides e exkthadhef producing aleruge prdyct, Rempeising:

0- 130% h |f
confihtiblh sHRRER il 85 o TSRt B pletndicl el ydrogen
souidz thpidinde DESI4L Zpraﬂ&i:t Shit fintluded Aheeetizdé frodactgaherein thednile
ASTM Met hod D4294. The invention al so proyides a

- progugt pvw ligwnd siginge ik % endidd OhMitns end conrabling congacting conditions
- suck ﬁﬂ\g B’lgeteérg&t f%{i(%lrcﬂxgﬁg 88&%0%%{&9&?1 dgée?i%rt g ﬁél%%t?% ﬁagé %o {rfhibit

phammﬁamnpnwﬁmemmddheddmn@cmaduct is ali qU| d m xt ure
5 C and 0,101 MPa, tecr de. feed ha a TAN
enjion alsorowdgsia m %Wgaa erade Bhtict, ﬁ?lamlsmg
BB REG AhlySts ¥6lrod
°°“g§2§éa§ﬁ8‘eat Pt hFAGEEIT e pAGAAILT oRE br BoRALy S K produce
a total prostuet thet intledes thmmﬁlewmd@t,o@hqrm ﬂmrud@lpmdmdbs e liquid

mixpgE gbhs 2L aha 0 TRE A e Contipfind cohBifind B tifors{eBFh et the orude

feePRGoARBIH Wilt St tfrsich hiubBRSs chdfifod Bad theh @t a second
crude roduct%s TAN of ygiEtfgém)gt 90% of the TAN of

hyerﬁ@nde@éf@ Cﬂ@chtlon,tth@ﬁtﬂt bydrogemupiake ennditipnyheingidjsferent from the

sec IR esl ks Sodibd b ek Py BB R By by prvace
confiftioh @gicdatdlled ﬁﬂﬁhhﬂﬂﬁ]?-d'ﬂl%e ofatcanle fesl/ %l @ﬁicﬁxbfﬂnh&dretfyom
ASTM Met hod D5307. The invention al so provid
decreating gelow h.cadong gr maze perrepies 9l the, mpﬂgqtﬁaange by at most
0 t |ysts t
07 REi R b B Bt Pl it nile plo PR ir PLRUE R, Y31 ° 1O
pr OEhd:themhﬁ fafolprovidescd tdthodlod @rsducing accrhidepriotnet] edrtiprésing:
at .25 C g0101 MPa, 30 the crude feed hawg‘%aTN
conigeting 2 pride feed with preotpgcatalists satisgenpeate

conflkf ot 4 SEHd Grrbellhffle Blodtorh R A Bl el 1ERAnde

produet,evireedialise drodeprGdhetrina figafd mbéuwrPat 2D at Cad! B{Paptie crude
or nore conpounds of one or nore netals from Colum 6
of the Periodic Table, or mxtures thereof; and
controlling contacting condi&ions such that the crude
product has a TAN of at
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9 WO 2005/ 063926 PCT/ US2004/ 042338 nost 90% of the
TAN of the crude feed, the crude product has a

WORMs0e0926f 70- 130% of the VGO content of the E‘FT!H@”O‘”M”?’S
feed, and wherein VGO content is as determ ned by

feedxsa%ywm oPaBR4st 033 andl byepsliing calhtsamgrmdﬂmas such that the first
met hod of producing a crude product,

conishing dempRaBreis A basté@a”%w&‘wetbﬁ S0P @3“3&%&@?@“‘3 and
B ) B e e A M

wha'ngBAE 1aﬂdd&cﬁ'@iiae¢/B§1AS‘IMMahuaﬂ§)6iSé.ed haV| ng a TAN of
| east 0.3, and at_ | east

f ' . .
obt % Hyeationsglso prowisles aw@@gﬁﬁeﬁﬁgﬁggﬁ ﬁéffmhfﬁ’@l’mmg'
coriZtidbs Srh @™ egﬁ" th'bn@ oP fndré Satﬁﬁ@fsqg Pﬁ)d-ﬁ@@li %tal ﬁﬁ@udi’ 'i'hat includes

mor e “conmpounds one or nore-nmetals from Co
thetcheleRrodwet wheFeinlths crade pfbduiiis arliprid mdxrerstat 25 GC@nd @d&é MPa,

the gkl g BHANE & AR St P oy il LB BE KRS somigpg of a

leaf'0.O0V1 Bf'éulﬁl?? GRAPRLA MR least 61&@@1&63&3@51?313
bel ow C, and controlling contacting conditions

corspriting brag onmerean@tdle frop Galuonn 9 the Pesiqdist Table, 9b8 or 19I5

AN of the cr The [
congpopipiial o Faphbamaris oo Col g § SR IoU R B br mixtures
thefe@FRinddoR@olling 206@00RCddnd#ichs @ﬁ&d&af medrudetpiodiurehasra TAN of at
nore catal ysts to produce a total product t hat

mopt- R abthe TAR of fiscrauda iadand the erudp aradvet has fomIfF peRteat of 70-
13(*/S tlL s%’f‘ui%&ﬂ S W B ?r{m&é;e ﬁer@mlﬂ%lg%’% det&lﬁin&ls b‘%ﬁSTM

aving a Vi scos ast
MethbdD 644, and sulfirwdatehiel ds dbm;mmgd by ASTMdviethd 9!)4@94at

55k s b i 05 A GRS s

.. cor@!a!n 2 Pk 3 &?&%n@%?ﬁ%@ga?taﬁéts% 9rdahcermcﬁa12,5}oammasmc1udes
ronw um

the Periodic "Tableé, or m xtu

' thetcha:}eanbduca,ndhammthe)cﬂudm grodmhls adiquidymapgiat 26 ﬁ@ ﬂ@é &H 01 MPa,

e B A APl 15 G B opc ot

lea$0.R HoF rési eﬁg%!ﬂ@f crdy ifeed, aidzﬁtFl’éasgbﬁbldaﬂﬂﬂe cathlysts
70-130% of the ravity of the crude fee wher ei n
Fﬁoﬁw { thed'emi

CORISiRg OR QrympLs ragiale oflist Tabde. 1998 pmore
cor%g)% 3F85d fmbid xﬁ'&rﬁalg B Ebfﬁan BY%f ﬁ? éﬁfgich%lp%? ﬁﬁxtures

nvent | on provides a ne produci ng
therbfidad Qbﬁﬁoﬂﬁhg cﬁmmmgscom@iuone entlaibti thg ceudepuokinct baxch TAN of at

et D e A eSS B S Gt 0.
136%8?%& éﬁ?éé‘%cgh aof'tH@c’fﬁ ﬁ’:eé‘tana }Feé’lﬁq“ﬁﬁﬂ 1045 d\é?émmed by

e cru Vi ng a N of ast 0.1, and
ASTNeMethaddD664; ahdresiive con'wpt issis Kigtenamed Ibefa“s‘iTMrMethod D5 307.
r.i si ng. vanadi

t t
van by Tvpian Hiopgide 85t eroddiing B ATl GRgh gpmirising:
con%hﬁg \é%&ude"fé@d ﬁ:ﬁtﬁ o'hQ %r Al Eét@l@@ﬂs 16 Ry Sh tcﬁﬂ"ﬂ?éd@@ that includes

one r nore nmet al S, One Or nore COﬂpOUﬂ s of
the oneleqrodust, evlmd:lu rﬂnr: ﬁ-udte priduct isp liquishiviviareiad A3 °€ 9ad 8401 MPa,

the Eiadon ied & FAS00 A ae - B8 o8 B4YERe ¢ Bk of e

leadt D€l @%Hﬁ%ffﬁ?@ e herddNee8, 3% 4l fast dHetFdhe EifalASis M
Met hod D664. 1(5) 2005/ 063926 PCT/ US2004/ 042338 ~The

compyising mmpran@m sty ifiwes Calumn 6 ofthefPepiodigulablry ore oF WIEe

corfotily bt e eyp s OB EEbRY6 B e 15ehofhel o mitRfires

therteBE|aHd@8ntrolling contacting conditions such that the crude product has a TAN of at

9
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t he crude product, wherein the crude product is a

[iquid mxture at 25 C and 0.101 MPa, and the_crude
WO95/06d926a TAN of at | east 0.1; generating hdeSHé‘ﬁz"““’“‘m“

during the contacting; 5 and controlling contacti

most IO ST AN thevemde fred e mide puekist hika VEO gguieH o§70-130%

ot {8 VRO of §F R P M HEERIE YRS FoprTE & Seichlipk oy

ASTMMeABRsd B5sRr.hod of produci ng a crude product,
conprising:, contacting a crude feed wth one or nore ., .
cat 3hg &ventign glse prvades atl@%tatpéJ QEMGE‘PHS ﬁafruq%rpéP ompgising:

o PP R o G st e

thehudeygroducdiherkirtthe crds praiuti isarituid niixtart at @5¢Caind 0hkd1 MPa,
eSS B T B, e e 8 AR 0 e
by%ﬂ{tﬁﬁihg % WithQhe oF Hcgyg% ﬁ%?als BomQS18fhi 6\6F the Periodic Table,

tenperature’fs at lea , _and the crude product
ondasmareoaihmfunds ofiaret or@0dre afetalh o Siolwinn G of the Petodiedwble, or

B e B Y PR R e
cat%&?ﬂﬁ‘eﬂ[r@&i‘&ﬁtthe [RERGE 8F Sk or A& IsAEl fthtAnigdmpbaeds at a

h one or nore catalysts to produce a total E{aOdUCt

tempezatuierhsilon §80 °Chandeeantrellivg seuiactingpenditionstspeh that the crude

roduct 4 L qui b XE LT 101 MPa,
et tegin tAnhe et it ol KR A of PreerBi'rda 1Ot T0E
| eaThe ddentibn b6 peRiidds\agheth6doPproditigg 2@rudepaddusty) compeising:
or nore comtc_)ounds of vanadi utg} or m xfures ther

of ;. ..
ConFAPECH GTHAR RS SVII MRS VTR GRIBI YRR 0P ERSHCR 8 RIE PRt it includes

the ARG, whitSistE crice R 13 dRIAA RSITHS 1C ayd 0,101 MPa,

thefopwdt; fead Haviag trvidebsitygofea tetasick( ity at 3n.8i°C (A6 °F) theherndeafeed -
t.he cryde pr.odyct.has a TAN,.of  at t 90% of the .TAN

haviRe e b et atieasiornd # ooanone SEGe gaRLsRentTisye one or

mofhMaMeEBRCEERMA-6 Ahd PEiddRY TaB1E,WBheddrSRorR cBMb@@Sdsaf one or more

nmet hod of producing a crude product, conpri sing:

metabhiramt Colyma Gofthie Pededic Tebls, ermaixgiresthecodang opgtralling

roduce a. 1ot al ct _that . 0
cof gD oiiha} St bR e Bl el Sseg i aTAE T of gt spost 0%
of fak viRo&itypeitthe cAfdd fdddant 378, and € dradeiplodudtigyingein API gravity

ram of crude feed, a total NiN Fe content qf at I east

of H)-63B6:f the ARE praxity péthercresieceed, whesein ARl |gj@ylly is as determined by
ASTRRR ol DY 2Rl WBhois B o EnE R PP AR Mol 2669,
cat Thy #ivehtivn Bigo pravides aznethodloBSprodiheing arrudsiprdduet, comprising:
medj an pore_dianeter of least 180 A, and controlli .
conRAnE G GTHAP LSS A < SARSh CatplyE 1o REPdEe adotel REatHE Ui dnoludes
t | : 9 j
e e o P R 22 D A OF O M.
theasudicieed hiving a RAMST AL 10t B dambheSne Dt Mok AAIFHS 66@REsINg: at
PCT/ US2004/ 042338 Th%. i nvention al so grovi ges . ixtur
leashong Garabyst BYRTIPHYARAR, ARC 9F BIEE EORUMS© ivﬁ‘ba.%mm’ or mixtures
thefeRB! Al M dftidnatdifal & S8h#binthe BEdiAbndTREMLYREEGHhYi$IeS oh®or more
produce a total product that i1ncludes the crude
Colmnuné otefalsyome @ mard eoroparoids pf otuert mprs Goluinguf metalsxour e

.25 C.and 0.101 NPa. | ;
corﬁl%lﬁﬁt}qrgi tﬁgregg ﬁgg F%ﬁm&%ﬁtm ag tgoﬁ%ﬁaﬁ%ﬁiﬁg%&% Falval Sroduct
has‘2 AR 8t nRst DY of i AN TR Ghde Fded, Ghex@mh TABUSs as determined

conprising one or nore alkali netal salts of one or

by ASTM MuthedhDo64ci ds, one or nore al kaline-earth nmeta
salts of one or nore organic acids, or mxtures
thereof, and the crude feed having, per gram of crude
feed, a total content of 10
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al kali nmetal, and alkaline-earth netal, in netal salts
of organic acids of at |east 0.00001 grans; and

WO assDe39é Ng cont acting conditions such that tRCTAY44/042338
product has a total content 10 of alkali netal, and

:Tgé M%Pn&@{ iio %&s d [Pethﬁcgofﬁﬁ‘baﬁclﬁg htcﬁadéfprﬂdﬂa@,rdompnsmg

content of al kali netal
contﬂ:ﬂﬂlgal drade feed evitt dnemertradre catalysistia prosiice 8 tejal pregugtithat includes

the G eg?rol ) ge e ggn{glg%?(ﬁlq\eg 1qufcﬁm1 153 qat%.fS @M’d 101 MPa,
and fielicTelfhith TAN'GH R 1B 01, %emod og/ux i eﬂdﬁmg.ﬂ;e czshmcung,

I'nvention also provi des a

uci ng
and pontiling contavting sondjtions ich drat e drade Bfoéﬂ‘ﬁd@s f-"é‘é@s \HE

TN TN sy
D66kS a I|qU|d m xture at 25 C and 0.101 MPa, the crude

feed conprising one or nore alkali metal salt f one.
or 'Iﬂmu@eatlgranlse pevides a matkod gf PIOgREng @y erodugh gpmprising:

contARy Sad? ﬁega ?{] g% O# erggd\re%aﬁ[ﬁ&Qb gmﬁﬁicgﬁ 10191 I%ﬁét%ﬁﬁncludes

havi‘ng, per gram of Pt ude
the dre@produdtOwhbreirotieenideqirodick &l a liquid adixtussnat 23 Waand b 1010MPa,

oo vaitbeonas R el Lo

vanffcﬁ%tﬁ Slor nigk 'cB uﬁ&r & vahdBudli St rhixerel EErydfl ﬁhcpcontrollmg
an poreé er |narangefrom90A to 180 A

contabtidp @inditions suaﬁﬂmm cattiacting tiethperatttasis ableapiciifs"G, and the crude

prodct sy T RNeo i oo 0560s Ui LR et s Mol Fheint TAN as

rein’ pore size

d PN WisthodDERRL er mi ned by ASTM Met hod D4282;
mgthg{e Etrol ' ng contacting conditions such that 25 t

cr (ihe invention tlsegrovidesa methodof pradusing & gruds Piodph COnngmg

COH@F kl?é I fr‘-}.‘glg?e el h B}?%,'%r %81‘53{% a?)Lstftﬁ zﬂg'lzdl]lc%f thag dﬁcﬂﬁhtqﬁcludes
the é&'uh@h oﬁﬁcte%hfblﬂ’ﬂieaﬂrudel ﬂodﬁmiﬂ h@nﬂ nsixofre aurzja?ﬁ andae,.l A5 MPa, -

e S e L e el o ot Yne A R dard 54 A8 pgraprising

van@(ﬁﬁlﬂs AeSor g%%ﬂ@uﬂ FoVanAEiM MehbatreRHikSof; in"ﬂﬁldmg a gas
FHVehtT on al so provi des a nethod of produ0|ng a_ crude
confph@ﬂg@lhydmgmrsmm ghmng @ommmgcthe@s Howrbrdeg provifediin p

direcp)ﬂcg} @a@g%sr)&ppglg %9? OBVr %fgh% {: g gg\ﬁ%p cﬁllgoﬂﬁrﬁ%ﬁacﬁggkondiﬁons
sucl# tha ?% cﬂlﬂe&:rgﬂlﬁt W58 FANESE £ RO 90V LERR/PAN of the cﬁxdecfead

avin gram of crude feed, a total N/V/ Fe
whamnﬂ"éd‘ﬂ isofs cﬂertmasibsoASEM)Meﬂ@dW and at |east one

of he ca ts hawin ising:
afetpap st rie by ol of s e iR, shitising:
cont%cﬁ f{‘&ru'd@ F&dd WilAE of Merd @taljrstmrmedu@fa tptai psodunt thaiancludes
05/ 063926 PCT/ US2004/ 042338 the,

the gmuslt prasiuct, shetein thepradaprodud isdiged mix RF At 2555(2384 0JfL MPa,

ore dia £0.00002
the e B4Rk RETERE ot TR PR S I Eodihdtrak it
gra@@n fabt ghe FeRSLAthlgRs comphisihg ahusﬂhan,ccvmadn meredoipotveds of
a total Ni/V/IFe content of at nost, 90%.0f the N

vana@mm mifturen ghespefoand @éd’an%‘JHBP SHIALYRF hayipg2 88%%%&&/?@3““0“
o o ST APA 00 B A g s
thatqneramas prRaluct keand e NiY//Be cmmem off etnhost 90% of hed¥i/ Vidfieontent of

catal ysts_ to, produce a total roduct de

the pyele fyedewheretNG Y/ F ewritet is & mw%&a@%@m o708,
liquid m xture at 25 C and 0.101 MPa, the crude feed
having a total content of alkali netals, and
al kaline-earth netals, in netal 10 salts of organic
acids of at |east 0.00001 grans per gram of crude
feed, at |least one the catalysts having a pore size
di stribution with a nmedi an pore dianeter of at | east
180 A, as

=
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determ ned by ASTM Met hod D4282, and the catal yst

havi ng the pore size distribution conprising _one or
woens/h3a2al s from Colutmm 6 of the Periodic TablPéfFIVHWIQO‘MM2338

or nore conpounds of one or nore netals from Colum 6

of g RefibRdise pfevalies a Methatof prodacihf atdredeepriofuctncomprising:

controlling contacting conditions such tggt th% cr.ude cludes
contaeiinil @ crudie feed With ane Or eTRCatplyshy to gradiice afgtal prodypiinat nctu

al kal i ne-earth. gt i : iTl-Q{m- T ad 0401 MP
the 3?@%& Whegb%ﬁgﬁq?eﬁggﬁt ?n%ﬁ%*‘aa kal ?)519%16::'9 and >
at 16 el St 10 aprising vammkli, Sk s mufre ﬁmiyaﬂwdsaxf vemadium, or
in the crude feed, erein content o .kal i
mixtes theteaf, threcrade faed semprising engof more afipli megl s%&%@%‘?‘%:e Or mote
Gl i ] % orgaitic hbids,
orafi &5ith 3nE By SEHE MM et AR ROt B o P
mixRiresiteieof, caiTid Gude feed haningopergmra of crude feeadea tatak ¢pniamé of
or nore catalysts to praduce.a total pr.
alkalypspigh gad Alkpne PSR Sreiol g o s G A1k of Albast 0.00001
grm.#:g;e%dlcjbﬂﬁ‘&lﬂn eyhtdbiEngPonditidas 36ich 18athBd cidda produeehay aitieal content

conpristng one or nore alkali nmetal salts, of one

of alltalivnetel, andjalkatineeirtismetahdn thermetak salts pk arganie. asigsqf at most 90%
tal salt f e o te oregani Ci i -XE A LS da §

o st o s R B A5, ARl S

the gﬁélg l‘feefd?ﬁaﬂereﬁ:t ttiat of QIKal Hhetalf aril ARdlinerantihl metal inimetal salts of

ine- earth netals in netal salts of organic acids

orgatfic atids isateterminddyIA§TNIMethod DEHSt one of the
catal ysts havin ' ' i hutd i 1sing:
o o EySpteR DB fREl f it S ROdete 4 AdEbEI, comprising
cont&éﬁﬁ@éi%dhﬁ?fﬁ@ﬂw% 282 or At thalysiataprpduce riptal prodys that includes
Sl ze distriution conprising one ar re :
the g prodich PheRn i B EroTaBTIES LR g 25 O 2 0101 MPe,
the %g@ggl X 'sg{é%rﬁ:r or6R Blidh&al aREbELehd N mbredrgirie acids, one

.. or mxtures thereof; and controlljin ¢
or mortaiclinagarth nititdlisalsofensrormimre orgagicacidie© , the

P
total . tent l.kal i t. al ' t ae
orufs g Bayingnir o B P feddh SR conRRfar AL pRET A gne
ear®f mithE iff ARtE BlltsUr oRbAnad hcidPRit leasinl0@0MK adrbums; anrat fieast one of the
metal, 1n metal salts of organic_ acids 13 WO,
catﬂﬁﬂShﬂﬁﬁ@ﬁ@oﬁ@ﬂQﬁﬁMﬂﬁ%?@g@ median pere diamaick ingfange from 90 A
' t ent,, Of i . e . .
o K b R B0 bl i o hing
2 pOiRtRLEtBeRithn AN Wt hedlabpabaliaditter, wherein pore sgesdstribution is
25 dromprins oo STOENsind REONE s st iAoy quh it
thet%ﬁtté J#é%uézt }plgs Y {og%té‘ég\ﬁﬂt Spglﬁélkﬁfeﬁﬂ UeY afkatheleRfh Hided, indmetal salts

odu erein the crude product is a i
of drigantt deidis ¥f atrRos1190950Gha wantentkd Blkdbanetal) end plkgling-earth metal, in

having a total N/V/Fe content of. at |eas s
el 1 o PUBIPIORGHES ofohe cria ey voptireeop] oF afkef 338, snd akaline
earfll mb{aF iff el BAéﬁsSof*lﬁgma AB PRI dBleRRingH BiyTADTIV Methoti 1318,

a “median pore dianBter of at |east 230 A _as ..

det FharinventidyaldShidvides aodetbad 8Pprodusing h erude gredusétcomprising:

L

f e cEis Rl Bmbtom 05 #0rer@ 1i01 MPa,
the%& Iﬁgﬂ%&\? 1?:ectgsl'ig?\lbtlhg,Fgl%‘c()ir Ib{né% ulrses her eof ; and

thewonde febd haing, met gram nficrude Bietl] oiotal NibHFe kantephef at deaghe 00002
product has a tptal N /V/.Fe.content. of. 900 i
xR G FFER OB, R B STV InGA R P2 disB R ol HhRlion pore
diaNictefi 8 raRRtRsh DR &518iEA Swith BEKadt 0% Tthé/esthlachnilier 8 pores in
e invention also provides a nethod of producing a
crude product, conprising: 15 contacting a crude feed
Wi th one or nore catal ysts tazproduce a total product

that includes the crude product, wherein the crude
product is a liquid mxture at 25 C and 0. 101 MPa,
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the crude feed conprising one or. nore al kali netal
salts of one or nore organic acids, one or nore
waRMpI6#6eart h netal salts of one or nore orga‘?ﬁ"&msm"u"o42338
acids, or mxtures thereof, the crude feed haying a .
the pore alzedistiiBtion Haeinggr pore diangsterdwithindd A of thgimedian pore diameter,

netal, and_al kal.ing 2 arth t ' [ :
whegiip ZRiec A RIOBHOLE 3 A ERmPd S MM ERY D2, bt Rntroling
conﬁf:ﬁﬁé :@ond‘i‘t?éﬁls fhahichelefpro@ict hed Z fotali NI V/Fewontent of atimost

a

an pore diameter of at least 90 A as s a5 d od
90%lef the IO He byntaTofl thi-cnde fedo whereimbii/ Vike eaptentjs¢s determine

' h size distribution has a total
bym%a@rqgent , per gram of catalyst, from0.0001
gr | Jﬁ%rﬁioﬁ aloaFBvidés a mivtodusteneducingnecrade prdect, comprising:
nol ybde

num conpounds, cal cul ated as wei g

ht of .
contaotigtba ervderfeedwith one &t OBECHHESS 5T BrogiRs AISHH PBrduCh fhat includes

o G B0 U R g s Ot v,

the BRId8 Feed Haviialot:S abhtentosf abkdimealsaendiakalineacarthmetalspmometal
of the content of alkali metal, and alkali '%eei';'ieglrl%gﬁonethe
saltsref ouganiciacids 0f pt loast 000901 grapanper eralR O STUf 150 TP &
WeL sl i I f at least 180
camifigﬁvrﬁgé §¢1{éﬁfér%e'l{1§£puﬁ’$n k3l rhedgg? ?dre dgskter of at least 180 A, as

I n netal s of organic acids ,
detérfigal BeASTM NiathddyDAZRRY kv tHeatalysg heving themose size distribution

comSTARBAT® ¥ GHOF FLTHS HORR GAITEL  Ry2a P ipidof BF HE%

! PRl C6Rint & of fle Periodi¢cTabld)at mixtures
conﬁ;ﬁc%gg&ﬁi(ﬁéﬂ%%%agroduct, wherein the cr ud(ﬁ)@%oduct

thetef; ant icontiralling xontaeting copgitiong suchithatghe gmide pre 35 ytotal

f eed vi.n AN .of. at | east .
confg pf o Bretaly i g ARty el i S0 Ads of at most
,00% QP iR Honfint 8t alk@asletd), £HACIRal M asarth nedtal] manttabsabts of otguaic acids

catal ysts having 14 W) 2005/ 06392 T/ US2004/,042338 ,
in the pawde fesidz wheein ¢qrient o6 Alkali mpetal, ﬂ%ﬁ?’g%ﬁa‘ia&%&%éﬂ%?lm salts

of at |I. t - ' TM Met hod D4282,
of ey g8 Mas eyl HEAS TR Do LAR i content - -

per THé Avestion dss ployides afmethodofprodugngasrudg poodichcamprising:

of .. nol ybdenum ,one or nore ¢ unds, o I :
congaskiogie s 166 WERARE O5FTS BRGNP o &@%@m it includes
the SPRleGHhduck Wheh O OB SrotuEPRleARji b AGRM 0 OGS 0101 MPa,

e crude product has a TAN of at nost 90% of t he.d
the TANedfeed ¢dmprisingiend erxdormradkalivmetel salis of 0B 0F MORRQEZNIC acias, one

total.. NN/ V/Fe content pf at t 9 . NI
o oy A o Lo BN R O P, o
the@Pudeesd mﬁggjp@ M crivis hed, DRTAonencbfBHli metals, and alkaline-
y

y%ﬁﬁlT
1 ASTM Met hod D644. The | n\égnti on

et erm ned S
earfir meialics nzetafselivof agapic saids ioh gt lgagt 098 mpﬁea& one of the

0 ising. 10 ¢ i . ’ : WM
carfigrs begg fpord b A5 iioh %t Sfin BTN e 0P 16t 230 &, as
detbSihbdBS ASTING Méthete DALs2|umt the\brtalgstihaving aqraxel sizp distrikytion
Is aliquid mxture at 25 C and 0. ll%)f;_il;o%Pa,E 1t he crrudoee
cothiptating onper mpregneials form Golema piofthe Frriogie Tahle.ongor g
cmﬁéqtg} %gg%%gf; %Sre%iat%’ £ TolRhn EUrehebRdidea&  driinixtures

one of Nnore organi c acids, or mixtures
thetdogr S conﬁ‘fﬁﬂingtcgﬁta?ﬁﬁ% eoﬂd‘?mhf' : |kam|“1@l that dleltcmdazl PJG@Tﬁt @ﬁ’! a total
per gram of crude feed, of a N a al.kal.i
comentebailigaetal and plkprpardumen e mpra) aos A pd fag e at most
¥ } a RASdrthOn il salts of organic acids
90%(1@?&@9@%63@%5511, %kgc}agﬁlche or rmrgta}r)’r%r% glltés from s
Colum 6 of the Periodic. Table, one or nore conpounds
of one or nore netals from Colum 6 of the Periodic
Table, or mxtures thereof; and (b) one or nore
metals from Col um 10 of the iPeriodic Table, one or
nore conpounds of one or nore netals from Col um 10
of the Periodic Table, or.m xtures 20 thereof, wherein
a nolar ratio of total Colum 10 netal to total Colum

.
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range from1l to 10; and controlling contacting
condi ti ons such that the crude product has a {ofal 1042338
WOIMMIP928: al kali metal, and al kal i ne-earth met@/US1084

nmetal salts of organic acids of at nost 90% of the
in theartidnfeedf whérkial dontent af alkaihshetl, et iataliaeeidth retal) in hetal salts

of ofgruieacidiis e Srieraod bk AT Midderhod BIFIE] Kalt ne-earth
ot e v BfER o (BT St oF pRRRREIAR: AR, comprising
conipplzmg dlemda _femlt\hxbld ond oot catatyptsitoqprodiee priotaliptoduct that includes
the GHEPIRPES ot e cnds et i il g iy CandB 161 ape,

th &rh&e fded Tadiz gﬁm
e 'qu' % ?ﬁﬁx?%%%ﬁ. N25 & gdr»]rﬁeﬂt*b?aﬁeﬂﬁg GUOGQ réugfe ﬁ%/géfé‘je per

rragde deado aidbawphe/bFéle@etal}sﬁtha@in% pdre a@c dstdlogizn with a

med¥eiihe Qinm ifas Bl 20 Alef BBt 2 AT nRRS g Bapsr, and the
catalyet Bdving 4 HOre st disEibliicH cniysHdngr brbrGmdre Mhetals Fen Column 6 of

nor e . conpounds of one or nore metals from Colum 6 of
the Pertodis:T'alle, anepamass compaynds of e8¢ phmorsnetalgfeom olwna 6 of the

Pm@&lc bR, BEh M ek TR dp%&%h%ﬁm%zgﬁ%%ﬁg? éc%rgcﬁil?cr?nos-rl;s]?a% that the

or frore conmpoun
crud@qimﬂtmt hfk ofotdl hﬁ/\%‘mcoﬂueﬁt A revst 0% o KielN ¥/ Hehwmesit of the

LT o it VT WG

- MRt jhventiBn As Wdésréglglgtﬁoa 9f %Q)du@lﬂ acc?tmerpﬁ}gg%&?wﬁna%'lsmg

contacting condi'tions t ha rude
contactmg atrule fogd Petlconst curmOlefcamiystnis tprodiRem ddtal prediit/thétFacludes

eGSR RS B S 53R g0 e

the hdOfcRd Q¥inPFSing ofi® bIRMBrLAlKET Rt ba& oF ok Bflfhobé SFbdfiic acids, one
conpri si ng contacting a crude feed with one or nore

or MOE] ﬁk?]éﬂese%fﬁl pelgkisis of onperinoysy cara@n;@ agifls or K tugescthereof, the

crudp Bed GG 1B Chrenk BE el ot Mo RS PR e alafine-
eartlcmmal iif ing@alaaks of orgmiie acildk af at lemit 6100001 franmf atdesst Oﬁe of the
ani ¢ aci qQr rmr al kal ne- ear

catalygls havige agge 57 ﬁw%aﬁg sHifhes medias POESy W&t@wé@ 1625t 80 4, as
dete@gagg@ 8§ ASTV MOLGH Bos3 ead ﬂﬁgﬁtﬁgg 1R PhEFRR1s u]%rdféiﬁbunon

a total content of al tal, “and al k
has atatdl motpbdenpm contet,gler grant of (m‘talystgﬁnmd) @001 gzam$ t@f.3 grams of:

o e e A S0 e, I P o,
or mh@%ﬂg@ CherdbTt afll @R lliny cro‘ﬁiacﬁﬁé %ﬂéﬁt‘ions sﬁEleHapﬂEQ:Qﬂdet ﬁoduct has a

0 grans, of one or nore netals from Col um
total Pén’ﬁemj@ﬁalkdbmtal and ellalinerganth mtﬁi,oumﬁal@altm%oraamn@mls of at

most R Ll TR LAl AP T E LG il safs oforganic

acidifcthé Biuds f&RIC merebréatitetit bf alkiR nﬁﬂoﬁtﬂi alkainalaasth metal, in metal
havi ng, per gram of second cataly at least 0.02

salts gf graanisracidsrie ap etpmripedrby ASTM Mcﬁhqvct;@ﬂ &b 6 of the
F) . s
e{[h?ﬂiv%rrl%c?}npgl&p%@?deg ar %d 8@8?&3@% x?%ug? g?ocﬂlrct rcth%rlsmg'

contavging l crfiddifead wivhi @B lor @foréredtallysts @ produted ﬁzﬁaltﬂﬂ@d@@ fhat includes

and controllin contactlng conditions such t
the CEiig REOGHRbVESTERIES erudo DI ogaRRRIdIPDAWR & 75 0 A 0MI01 MPa,

the cﬁﬂi@ 594&@4\)1;{[@6 ﬁg 3%6%‘5@ {3 ﬁ%&] ctrﬁ1 ){E@Ml ﬁé, aﬁ%g %?a[ﬁ# 8{’ crude

feed, artdtaaNiN/Fa eotadittdf at Rl 0.00002 I’@hﬁk as&latts:nefofdteg@mlysts having
acids in the crude feed, wherein content of alkali

metal, and al kal i ne- earth' metal, in nmetal salts of
organic acids is as determaed by ASTM Met hod D1318.
The invention al so provides a nethod of producing a
crude product, conprising:
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15

25 contacting a crude feed with one or nore catal ysts
to produce a total product that includes the crude
woroeews926wher ei n the crude product is a |iqui dPGT/UP2P0Y042338
at 25 C and (0.101 MPa, the crude feed compri Si one
a pore sk Bstabktion wiBrednedian pare champler of at Sﬁs[e%é‘g a ftermtined by
| i r confRht, B&eram of
AT Nen G Banke, o Gl P FRERIbA ARt cpaeit, PGy

cathlgei foay0.0001 pRInsgo B grams pfidaclybdehuna dnotoanare atmpeunds of
f alkali nmetal, and_al kaljne 30 earth netal, in metal ..
ol cai e a5 91ENS ObROMDOP B Ol P8 Dgiegfand 2 grolling

:ﬂ&gh@i \ gﬁﬁ | YPANRSH at Ho39®% of the TAN of
cortata s%“,iﬁ%?s ?Eécz}lls‘taﬁot% 1 S}f’g&r@cg . one or am)r e netoa?l s ¢
thefarode fe@b kndrtheGerode produdedas o thital NEW/Re, contest of atraess 90% of the

NifFE Gt ol shecroad Feeth wherBA Ve et A dpermed B ASTM
Méthed D5 768, LRE TN is A termBY ASTIHI PRHATIEIAY

condi tions such that |liquid hourly space velocity in a ,
confThe inveytion alaoproddysconethed pfrrodecing 4/ coudezgdudt grpaprising:

i.s over 1 71, .and the cru :
coptReiing crife e i St offinGil SHBLIYSIP HrdadiE 3 8t flofior that includes
the'"Bhdd pﬁaéhét,swﬁéreﬁi e @i‘dﬁe%&)cﬁm tafa l@quid_ir&ﬁktuﬁé)%zsf‘ﬂ del 0._101 MPa,

content of alkali nmetal, and al kaline-earth netal

s y L N
theaaudg fesd comprising oga AF Bozalkall metal salts.f e of muge organic acids, one

or Hﬂ)?é ﬁicﬁ‘!irfe%h&‘ﬁﬂ{netaf%atlt@ lo%?hé o RbA orgéﬂig a8ildK Arinign e thbreof, and
metal, 1 Nh netal salts of organic &cids 1S as
theckrtids feed biviby a totaPSTRAdYEgd gehnbol aidle fadeof alkalhmietal, and alkaline-

e vasi sl PEsbeol s RSB BT B2 Hktsgome of the
" wﬁ}%ﬁ'c&ﬂﬁ:&:ﬁsﬁm&: gﬂ)%ﬁh‘ efnfdrd Akals REAEUHhmh S théPérfisiRe Table, one or -
e product

the cru , Wherein the crude product is a

. mdre qempourids tofiose at mafe Geatsdr@n Mlunveg, of thehReriadigiEablecy mixtures

el B R e B Aol iin s STfun 0 M RNC bl ong pr more

20

25

30

cofnpBurfd toXloké bF ndasmeRB frah ABI@kn 48todltlsPericdic Tatds tor mixtures
0.001 granms of. one or nore netals from Col um

6 of. . .
therenf, whereincs molpamatio ofdatel Gelumn £0 msial de il (Rlump b metal isina
; S, 44 Periodi |
ol A0 ) g A0 Bt ot
totalnsbneepnbf slkhli Aoptal rideatkaling-earth dictalpinsmetat-salts of organipuciils of at

U RS e P L e O IG5 5 Bt
am?ﬁ 48 tcggfeffgéedd [m%ﬁeél} g?lﬁgﬁcﬁf\a/}l{aﬁem@ﬂbf, Wha 81aRR-84th @btal, in metal

e cru Fe content Is as
salthatferginieacidbis abSEkivitet by ABIAIMethbd DR8Nt i on al so
proyjdes a_.nethod of . produci ng.a crude produc ‘s
Comie GR1egtion B PaOY g B B Y B DRI oyt sgpprising:

% r 2btaPfsBdd Groddeata thtarpredes that includes
coffféifightlibal feclAftER, & hitedualsald Prodibdls tHEPpUGEL that include

a
thel druds proditct} whereirt the Sndequerdust isculiqud mizigre at5cCuand 0.101 MPa,

f i f f eed: ;
o B PR T SN TR, e e
grefh@ Bt &fle Bledddind R8st OndSChe B4talyBts @bmprikés: (a) odB dr ffore metals

east one of the catalysts conprising one_or nore
frome€Calusuf 6 ofthedietindicl abie, oheoPmpreinepopags af onsfg mere metals from

Dr e .C nds,. ne.Qfr. I
Cf R 57 FRHSRE 05y el LR Do o
Cofi8ft 10 bf tHRPee1aicATdbld) @n6 ondiotd euiBp@kiB of bid ot thereanetdls from
roduct has an ox%/ en 25 content of at nobst 90% of the
#

C & of thetRemiodiss o migargsdagreols w2 gapigatio of total
product has a sulfur content of 70-130% of the sulfur
content of the crude feed, wherein oxygen content is
as determ ned by ASTM Met hod '8385, and sul fur cont ent
is as determ ned by ASTM Met hod D4294.
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The invention al so provides a nethod of producing a

crude product, conprising: 30 contacting a crude 5@9,042338
WO 005/@639260r nore catal ysts to produce a total HYEE

that includes the crude product, wherein the crude

cﬁﬁg%%eﬁf%o&rorar BHiushr 6 Miethl 6 ita rdhgéFramdl . 10) and/Bentrolling

crud

eed havi ng, per gr am of c¢
contdictivg Benditonsayuch tiat the aredeproduds basd to%m&%ﬁ&%gg of‘ a‘?t most

NIRBFOEoritstit idas detéiehined

0'%9%’&2@?&@%@08‘“ ‘F@i‘ Sgﬁg &fg'%g%enprr si ntgé%ne or 1o e

by ASTR ek sgum 6 of the Periodic Table, one or 17
‘V\D 2005/ 063926 PCT/ 2004/ 042338 . nore co

oneThy inventionalscprevi ‘HFIQ%CWQE F%go u%‘ %mprising'

hud
e i O O s i
the @nidetprbduchfividieréin tigdiradé pmﬂuems mmmm at B2 °*jangd el 01 MPa,

e ot i e o e 16 o ia, e

ShES i L] i mistares thereof, the
orréglt%erm ne(ftdgtﬁq%é#q ﬁbn& d[}%]%%%%?%nd s@uﬁ gr conte : t aﬁ
cruds feed diaeing] mcgrm oﬂ\aﬂibmdh@dotdmmnt ohilkalh petal; gy alkaline-

i vl Pt e s CHLEPLA O By EHE s r o
catﬂ%&t@ Wﬁxggsﬁr} (ﬁﬁ QEng @atalysh tiad fifdt eulalgst Hahﬂrtg perciramie first catalyst,

e cru oduct, wherein the crude rodu t s
fromni (4000 10i0<06.grame; of2 BnEVBMErTRgRIS §9% f lof ise Periodic Table,

onq)qrerggfeo%gr{ 1 &%ofo oa% 6’9 mdi® et frﬁlﬂ C&‘ﬁ&%l 6 Stht PeRbdieTable,

one or nore alkaline-earth

calE'iﬁEﬁH af§ @Jel %ﬂ: of met, (@ mixares thegafiand §b) aiscond cathlyst, fesecond
t her eo

e 5ot Lo ity B B e
ﬁ'op‘rag lgxrgxe%%%i PR RE @ab&abﬁéoﬂﬁoﬁr&ﬁ{ﬁoﬁn&s%ﬂﬁxe% nidre metals from

grams, and a residue content of at
Cole@s 6 of ik R;am:t& Teble, esliculatzd asrveight of axesal, enpixgyres hereof, and

corfreyfng rmtpEGaRLIpa R (O e Pt el a A LR kel

medl, 4R 4ikalifRledtia nﬁétﬂnin%étum@ oBbrgahie aemsuocrdt moFiil% of the
or  mxtures thereof; and controlli ngﬁ! ontactin

comtentctiftalltisnetak; hnd hikalingvearty meiel, jn B ogg:m‘? gfids in the crude
ontent of alk a
s el ool 55 L of b
ac18§’{kta%rﬂetéi’ﬁ1n@dit@|ASTIﬁHMathodﬂlﬁlal kal i ne-eart h metal, in
netal salts of organlc aCIﬁﬂgﬁ e ,crude

ed
cr uddiednveption alsp Praddes aTeg ging agfu %lt‘f&/b comprising:
co%tgﬁtfrg? 5 ﬁg gﬁ%a%ﬁmneodr I{l&% gfagﬁﬁ th9psuce ﬁ@ora}"ﬁ@ﬂﬁtttﬂhat includes

net al , [i'ne-earth nmetal, in
thd@hdé poauéts whtredt Gia nnnleqmdjmt issa llcﬂsd desierant?sdCand sty MPe,

Met hod DI 318, and residue, cont s deter
hexmwis 108 CABBEIB R OTREY FEnTIERH Sl BF & kg bifilicHeids, one
or gﬁﬁ{n Qﬁ?ﬁ{r] gQ%ﬁgf}igdgg&fl gBHQSr R Ehnic 66 dr phiRflires ﬂlEreof the

one or nore catal yst %
crlm'e&'dettmﬁng, peagrapr afthrode febdita totat cordest oftaHr@hgth d alkaline-

R e e ol G Ty g o

gte%l‘gﬁ & (F@lﬂ QF cie dr@8gt niktdls from
ca%.!ﬁ{rgs 0 es ca g%%%tua Fescontent of at

Cdieaats df ROBaDde T'aiaiﬂ;-:, aedr aork eampomdé ofpng pemore metals from

Coimnifioihs POmAe TG g el dbRal, bEited ferbof: and
co%&gl@?%oﬂﬁ&@écdnﬁ%nﬁ@ﬁ%aﬁl?ﬁd hb@1Pgratedélocifpin mcontacting

t hereof; and controlling contacting
condi tions such that the crude product has a total
Ni N Fe content of at nost 90%esof the Ni N Fe content of
the crude feed and the crude
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product has a residue content of 70-130% of the
resi due content of the crude feed, wherein 18
WOQ0/8%2626 PCT/ US2004/ 042338 Ni/ VI Fe cont entl\’/&‘]%@“"’“m”
determ ned by ASTM Met hod D5708, and resi due content ,
zoneiiSoaa 10¢eY, andriteetudeypradidvhaes tesel costayof atkali metal,and fkaline-

I i t hod d .
carthnrigh ML saltsfoneti s SR et 84 e the Sl 8P i metal,
m@%&lﬁiey hRalP P GEE stsloP b iiGh thdaude feedrohereintcontent

e C

rude product, wherein the crude product, is a .
of alkl fymietd], mid plleatine ean netakin netalpaltsphoreanis agidgdeas detgpmined by

risj e or nore alkali nmetal salts of one or

Asﬁ%%dgﬁﬂ%@vaci ds, one or nore alkaline-earth netal

S afrh& irentiiialss pRRiRs Ao oBmrodacinga cridetprodist, comprising:

thereof, the crude feed having, p;ﬂrdé‘géam of cr]g(g&at. Iude
contictiag a eudefeed withone it mqre Gatalysts 10 a tptal grog inciudes

0. I ywand | : ' al,and ™o 01 MP
tho Ryt oot e PRk IRy Fiple £2520 an Bl 01 MPe,
the cR§deiBedhaing)QR1 gRIaOBcrudntted] a loted Ni/Vbife coftenhef at Jeast 0.00002

catal ysts conpri ses qne or nore tals fr | umm. Be.
ey ot PBg P GRIPRISISUIBS RS SEH 1 PERY SnBUGRUS O s 3t one or
morér"#l)r%%ls %ﬁ%ﬁﬁm&h%ﬁ%& P dic ?%1?1&,%? S'Thérdicempdiihds ofhe or more

ures thereof, and controlling contacting i
metdl©fdint ¢ slosmssithe Retiodib Fableycidcyiatod as weight ofmetsd, g mixtures

R APl BB B TP B o
wnt?ﬁﬂ#‘?t%gf of ok B, 41 e ledlde pRoEhcRhied totdd-NiaV Fle cortent of at most

salts of organic acCids in_the crude feed,, and. d
0% dfthe Ni/VilEe pondeitor thearude frah wanrein VL ¥fFengnipghinagdeteaine

9

nt e the crude feed, wherein VGO content is
by‘a‘mg\g%ﬁ]i’ﬁ?bﬁ&%}/ ASTM Met hod D5307, and content of
. al :‘{% inveRBbR hiso Préviadsehbthed efpidduciag al crudeproduc comprising:

salts of organiC acids is as_determ ned ST .
 conttingricmdgfied with queon Mt GaiabFtSIP %OCSJFB\?%‘@@P%’MH%E‘R%&“"““‘“

of . produgi . r i nSiktige at 2500 B0, 1@l MPa,
the cg“%%& gH eg'gei%lfﬁg%ﬁued% rgd{rr%,rig’ ca{ aFysts t%qu{;Oduce a
the érad@fecd having] perigadm iofictudel 6zed: amexygendenisnbefiateast 0.0001 grams

olh 0 SRS PLOSIEL § bl B Mt nsor
cataf@fsﬁggggﬁﬁgxlgacﬁngt&tn% e Mhetatd r8mcOstuan 6 of thaPetiedistTable, one or

and a V GO content of at_least 0.1 ,
morg tampoumisdfane bemsre matalofomGohamn § qfdhe Peaedic Takls, ggnixtures

one of nore.netals from Col u WeTe)
ol oGRS B el ey oxven
contfeﬁpé? £ V0% JFfthd Heyder chmehtcof Tabtmde fredmind the esude product has
thereof; and controlll ngg contacti ng co;}%gl gns .such

a sutfhmeonténs of 70d8 O ofcthe sulfi sontepbeihe Fudy T pXysen
t t, . 90% t i/ t.ent ik
conihefS o deterired by SN WigthO8 B3R Eflenlt Llifer it CiSRAned by

ASTHIaviMERE ¢apbgnt of the crude feed, wherein VGO content
is as determ ned by 30 ASTM Met hod D5307, .and Ni/V/Fe..
coﬁEI@nnwrgmwls&ezr@wﬁ%weﬁg?dZ%PWE\SW%@PZB@F‘“%O&“P“S‘HE-

con%?té%% 'fn% o HeeiCvith QYL B8 Riofs JXEk to?ro RERMHGtN griuet Méleincludes

comprising:  contact1ng crude feed wth one
the SfudEPFRIUGE indleits thet udy prodhest isa tiguidimiphued ec25 (Ghand 0.101 MPa,

includes the crude product,, wher gj e crude.pr t
the fride feeddavingnpsa gipm ofcrusis @daﬁa"‘éf@gi’%]wm g BB Bloooo2

o iy e
b SRS 15 i 01 35 i o

cataBiT ddPRRRMMDAR3FEnoemetals doal Kalumres oftherPemiodis Tably, pge or

of one or nore organic acids, or mxtures thereof, and
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the crude feed having, per gramof crude feed, a total
content of alkali netal, and al kaline- earth netal, in
wortmlossakt s of organic acids of at |east 0.00CRSI/US2004/042338

grans, and at | east one of the catal st
moraésmapavals ef tre orraensi metaly from (Gghwnn ﬁ?%ﬁ’é’%ﬁT‘f‘P&?’é’r mixtures

t 3ok BduciBgs Plotal
%&a@d&g 508%8%%&#3? e net lgffﬂe f%f%r&ntﬁ Golum 6 of
leWF@con?&ft Io@dt foditdise ofﬂfe Nif w/iFecontentef tho trude fWdeu@ﬁ:lea:rude

cat al yst precursor

prodhetehas pguldupsantent ob 700B0%fe the Py SonieRt o b S Whrein
el it TSR o
deteﬁ:@lﬁédbymmméthb@mwhe crude product has a total
oGt 38 B ARy g
contﬁ,eéﬁﬁglean&m{i’{ £l 5t orlBRirdhore @RISR tKE)‘rtbcﬁi%e eastahproduet thatiincludes

s of organic acids’ in t crude feed
the orbde productpwherein the crtaiemducmdllqmén’ﬂmglz Sné Q. 101 MPa,

the G esppmptFo opg o8 Bore R P Aal 28 e br A E oBlelhcias, one

or nibed ARSI edpiOslbal HilitsDf GhélSEmBfeOstgatic aeﬂﬁ;mrlmlmnges thefsof, the
contacting a crude feed with one or rmr ata Sﬂ&(glme-

cruderfeailiveying, pot gianyofouuds feed artotah eprigriot

erein.th ol i Qi eont
artlg{negag %ﬁ@ saﬁiatio aegiﬁ 8? %t‘r)lg bfde()? f a% gﬂd gg?’s‘i&tf ontent
of a0 orafnd F résh@d, e atqeat ofd ¢fhE eatalystseompsisingtone or more
| east 0.00002 rans, Ft | east one of t

metels iy SoRnS 50 DREBAC 19ple: 0B o1 TP Ca RAB P oF rmore

g

" me ngrlog{ CollBCs gFﬁlglP%n‘:}ERni*aG@ Hf“@m?mf@‘s théteofPand stit®iling

one or nore COfT'pOUI’] $ of one or nore 20 netals

confatiip &akditions GueH thahthe Emdecm@cvhm wfotalcontert of alkali metal, and
thereof to, produce t al 600
skl i el ingyetnals AEORAE osicH of B R0rpBE i T oo altal

: m(-:.tﬁr Erft?é]ﬁﬁz&f-ea?@lemetﬁf i Rietal Sallsfoffor @i £dids inghe onyde dermds the crude

enperat ure bél ow 400 C. and_control |

prodmhhacat fesigue ooriient of 79- K308k of thegesidue t&géﬁﬁe fgd; and

S R o By i i
as dBRrAREE by ATTM MBthby DASTY) Aatrasidudbciient i aeddtermined ohASTM

al so provides a crude conposition having, per gram of
Me’fhﬂdlﬂé%Zon'posml on: at |east 0.001 grams of

oo TRIRVHOR el hofigbh hiefifha' ‘ﬁh?gta&% g pRfauct, comprising:

confhb@iBa efudd fesdowak bﬁdﬂ er mordwcaaalyﬂmtd pmgum@tal product that includes

di stri but bet ..C a
the Fde 51’@39%%1*3 Prﬂ%%%%f' SR 22 i 0301 Mpa,
o P B P ot g

resigiie Bmd aftotamﬁerrmmem af aﬂ Igast §.09602 graans, and aidepiene of the

cat%gr;@f %«%’rﬁg&!egg?t% ?%?ﬁ‘? EBYLE%E% ggﬂ}%lr%gl%dlc '{aqle one or
suhech byithAPENbAR (ThbLE, or letlll'eS
mm%&f%l’g fg%g?y lcl)Iﬁ dzféé’?egerar%ﬁgf‘neezo PCTI u32004/ 042338 WD

ther260ahd 6&ﬁ&ﬁlmg somtewingawndisions stchabatile protspistugbps a total

N

pro%l:g %g& DrdMdte CoRteRNGT 765136% of HeGesliine cortsnt AH Tl c_hhdidnfbﬂd wherein
, and C5 asphaltenes content is as determ ned by

ASTM Met hod D2007.
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5 The invention also provides a nethod of producing a
crude product, conprising: contacting a crude feed
WOR2e03/063936 or nore catal ysts to produce a tot al &mezsss

Nthﬁat m%udes t he Cr)bggir&z%{j g\@ﬁ{l Iﬁ%e%hﬂtgﬁtmas
t of at | t 0.001
doreiilifot BETMAMEREBSIN' 01 201 one ot the catalyets,
s Tﬁf’iﬁ?ﬁ@@i fadwrolvﬁdw‘agmt?qi of nrgémmz agfudé RsPACH COmPrising:
metals from um 6 o e. Perj
contHBing ASHSEASRA S Brons 8 = Fpinds B 8 KRt PR Bl pctudes
the cgécfe alF S&I{lcq Al fierdiAthe cm% g%dﬁ is@Jiduie frietire 4t@5Canid Ol (4 MPa,

precursor; formng the catalyst b q
the d?@ﬁfewcﬁﬂipnﬁng ahg ot mpr@lqalsmpt paltsrf opF 6% g}pgféo%/gam&ﬁ@l s, one
or nore sul fur nin
or mpes Ykalgerarth mFal S@F}ﬁf)fml? %gi?l ﬁgﬂ g:%on It %ﬁg%f the

1 (VGO carftenitof at least

ol AT s e
s pind aMBRI contertraf alkalizgetak B@'&A@?ﬁl fipe salts o
orgqg?cgq?j:g@ Jfg)e%dog ntu'q oarﬁg &h get%stporn%\ﬁf‘ﬁ‘fesca@alffﬂ des one or more

conprising contacting a
metf5 B%F‘n ér OCmV\S bf‘th@ Peribdic Tabl, on¢é of mstescompqun dslofenepr more

tota uct that includes the cru
metsi o 6,oluhm eotibe Toriodactac orneers SapBotp pitblonolling

0. 101 RienDdf dkall atal, and
°°n@cf(‘)lfﬁl° %’P g@’nggﬁ“{g?ggde& g%(?aﬁgﬂtgeat "least one

alkaBhelehigh it maﬁﬁalmm ofjorgapiormeidsiof et wiost 0% of thgsopjeptof alkali

a nedlan pore_di anete

et S BT R A U 0 by S 155, o e

: cru(%.sﬂrgdlf‘é‘a Egsng‘vﬂé LOMEMQT 700BI00A B Be PIGO ddnaﬁebﬁme windeifeed, -

e nedi an pore dianeter, wherein pore s
wheléiatv GOubnent issis dstopined foiy e MM%@?WWO@W%’?? falkali

o) pud S iRl sl ot B S R s ST
Meﬁ}gaﬁﬁ ge feed, wherein MCR s as determ ned by ASTM
t 03 D4530. The invention al so rovi des acr

corffissinvension i prgyidsee methos of; rude prodg?t comPnsmg

bR A ST o s
the HREM MR HAAA dhe crude prodhetds b liquidl myixaurs ab25 Fe sndifid Y MPa,

the gg@gsfgq%ﬁig%% ggrdgrb %§$ @I%Bﬁlr’ ﬁogsl/ﬁ%cg 1 ?'3.{ 1393 0.00002
gralaig,t a {rf]g}gﬁ%om&%%_?maﬂ 0010 3&1@1 e oeest, thasatalysts comprises

at nost 0.003 grans £
oneir riote imbtals mnﬁ@bhlm @eﬂthbﬁ’engdm Tablen o8¢ prpgre copqypds of one

or Ig@q%fig%r 5 g:?ff’lp é of ﬁled;eggg.} a’l;éﬁ g'?r o %qgexgaf %1%_ M)ntrolhng
coﬂ%&%ﬁg g@%ﬁ%ﬁ%ﬁ W32 00442 3RBuctdRE artmahn'dvme mmtt obat most

. and the conp05|t|on has _a
90%. 0 thealNi/ V (Rt eomtrin eﬂﬂny:nmmw@n %BMWH@% SHIBgntent of

70 zléa% r ng%%?c%{té:]{tug?} OpLb | N AN GO coﬂ?e’ht &raﬁrﬂe&ﬁnmed by

grans of sulf

a @éht&ﬁii%s datmiisedsby !ASIM; Menhod B5708.
Asm %@%ﬂgs@s&ggyﬁ ned by ASTM Mt hod

t he Theipvesiion aso hrowidey aanetbodpt produsing gr qyﬁ? Somprising:
cor%:gqﬂ?gﬁactrﬁ%#eﬁg 08 rgr%e g%ta%%ls 1§ @f&c%ﬂ:e 2 fsc\)l'\tﬁlg%glﬂlﬁﬁ that includes
the c%u@egpreeﬁc@ [ Whéterh thy cﬁaar%twchm mﬁmmmmas S€ anfor 01 MPa,

det ermi ned by ASTM Met hod ht of
theG@Fudesiobd CoropBsing gnégr more alkah rne‘ca?4 aﬁts of one or ord orgariic acids, one
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determ ned by ASTM Met hod D2007. 10 In sone
enbadi nents, the invention also provides, in
WQ&?f’éfoﬁ%??Fon with one or nore of the methods

conposi tions according to the invention, crude feed
or morm%lkal(rw)emﬁ!smefﬂbsahb ARG PRIRDTEPTEANIA agids, granixtures thereof, and

S e et GEERRR b g o tsine

earﬂilﬁié@ ih ﬁﬁi?l%aﬁs gf odgﬁﬂg tacids of girleas omﬂ)oeﬁ Qi(;ﬂm& anp ﬂlnle:int one of the
atalyis s OhiaisRbIASE RORBIPRIE 3 SITROBSTIE] 9RF OrIHE TavialHopRiCP B 6 of
oo S8 5 BBy i i o

Periodie Mabkybd mixthes deesof26 produenal catSﬁ@t ﬁeakscﬁ' asid foviaing the
boi | i ng range distri %}"ltl on between 300 and 400 C

catalystipynheagipg a PRerarser 198 te Gaiplyst iy e presepsa,of ong PTIReTRS

contilthgloopiyiset Bingprabiye (0% 100 7C IR conbling cBibbing

condiionsraych tha tte ergde prodect2@s d itetalGontent oﬁa]kall ovetal pndelialine-earth

metsl AR s R EREaR CE BN LB Bh O S FBdhmetalyand

alkaﬁnel%ﬂ{\/ﬁetal Qn Qa1 SHREBE sthatiy d&ias & e RfudeB¥d, Mehedein content of
boi I'i ng range distributi 6n between 200 C and 300 C at

alkal) medal, arbalkdirgogartymaeisl, irometa) saliscodionganic aeids isgletermined by
di stribution between 300 C and 400 C at

Asﬁﬂ%ﬁg&ﬁngggnd 0. 001 granms of hydrocarbons having a

boTtht MeveiEl68 8ls6 ipSdvidditd method of pducia@ cﬁu%praﬂtdctﬁ&imlﬁlsmg

at 0.101 MPa; (e) has a TAN of at |east O. tga
conterting aprusiefogd mﬂg@lerqrmre catalysts toprodycg attetalml'OdB?t tgncludes

I d

e S, Do BB L 6, 0 i s ot 0PV,
the drudmfeed h)whg,Speatgrdne af bruﬂe 62002 togal ViV Gfe dooteat of\m/laﬂst:@ 00002

n;ggt)g%f@gﬂ_g S'Bsrlg Q%Egglﬂgo E&?&r = oa %L” 'S E?%Wﬁlﬁ one or -

mor@ﬁéfﬁl@fmﬁf@@ﬁnﬁl@&‘ thé ?}n&ﬁé ’I%le,' SaSdr lﬁeﬁ%nﬁfoﬂﬂﬁs of one or more

gram of crude feed 0 (1) has at l'east O.

metajs ﬁmgl Qflumes oflthe Periodjc Tablst ommud@res ghegeoftopradyppn F%tébfst
procSPE SR T l 9SBE D o e B Bl oo

or mdte@lIfuR QoRainidy FoRhFdundeht @teﬁfpeﬂﬁ@e ®elow480 oF gakii controlling
acids, or mxtures thereof; %as |ses at | east

contagting Aonditions suchtthafihe pre PEOdNE] )‘-ce%tﬁ%*rqfs“é&wst

oo ST AP ﬁﬂ%ﬂ”‘é@ﬁﬁﬁﬁﬁa@gmmmed

by AISTV iMisthed DAIO&! so provi des, in conbination with one
or _nore of the met h%ds or ,conposi tiqns, accordi ng

t hdBE HNSRIPRALSC PFQYAdESAERlS FRIPISEIONGKY NG, BEY %fawfl orude

com%&‘i‘?(ﬁq A8 erﬁgc@g %ﬁg of E?B%g%‘ﬂngn% :b‘%é%%gsﬂaﬁ%é #RRibution
betweam! 85 Cand 268 SCat 0\i0d édPa;i at lansinh 0 gianTs Oﬁh[Yﬂl' asarbops with a

boilifg gaiee U e A O et & O EFCMY Bl D erams
of hﬁﬂ@ca%oﬂ@h% §8b ﬂgé%&%et&?stﬂﬁﬁt@dﬁ&t@eérpiﬂ °@rRHESE °¢ BEd.101

I ncludes the cru product 1 n which the crude feed
MPaaanid greatbe thandbigres ot Ress dhen B0 Cgranspifaine ongwre catalysts per gram
¢ g %PM:R content, and: (a) a sumof a crude feed C5
of crids AdPEes content and crude feed MCR content is S,
a §HERlenfof HH%ER&HM %%u@c@%@ﬁi&%@ﬁzgc P& Shin cFREmPosition:

crude product content 1's , contacting
at leash Adiltgrams OﬁsléﬁnmdammmbmSMMe@odu 14284 nrblgﬁst Ggbgrams of
of S; and/or (b) the contacting conditions are
controlled such that a weight ratio of a MCR content
of the crude product to a C8%asphal t enes content of
the crude product is in a range

oqCTfU S2004/042338
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from1l.2 to 2.0,or 1.3 to 1.9. In sone enbodi nents,

the invention also provides, in conbination with one
Wor20056639r e of the nethods or conpositions accBF'HfUﬁﬁoom‘mss

to the invention, a hydrogen source, in which the

r&‘nﬁﬁ? E@ a@temﬁiﬁea 6 Aﬁm(lﬁbtggamegs - angdlihe bgmpmt:nn bass weight ratio
ne ane, | rocar ns ner. S, .

of MR/ comict fo G sapbAldancs RERERHOL o Fagichis WHRSOBMIG, Drtephs os
detdd n\ﬁ?é?ltl#fﬂﬁmn& ﬁ% \HASR), ahd'C Qél}mhﬁéﬂeb @Bntehi 18 a9 G@tcﬁﬁmed by

nore o s or éonpo Ions according to the
ASTMVelethod D2087net hod of contacting a 20 crude feed

with one or npore catal ysts t roduce a taI duct .. .
t haths N¥enipasplsoRroxidg aéﬂﬁﬂ&ﬂg%ffpf%ﬂ’é °P‘§R’asmg
coﬂ:a%uﬁgﬂ Al Fekd Wit of B #f Sl ﬁ@ﬁa ﬂaaﬁcd @to%l p@éduct that includes

coupfed to an o ore Tacil n sone enbodi nents

the thile iprochmt, ivdheraih Hee qrndwpnbdm;t is nombmblmn?én Crand 0. HHeMPa, the

cruff ool A NRRicohien OFarifRsn0 DR BB ekt Of BB TR id  eastone

of the B4ty s iESHainhbIB by SorAbiniHY FsuppbR i dhel 6t tidre metals from

presence of a gas and/ or a hydrogen_source and
Coluomt 6 of the Reriedia Tablei one etonarerqompovndscef anepr mqrg etals from

Cofe ot B85 e BYALED HRRAICR DS SR it e
forRRHand SatalP iy lkfing Ghe alpe prevubioe mme@reseﬁcmm ofr emte sulfur
contacted with one or nore of the catcfgg/st élzgthg
congainiag cempewnds ab e teraperatias belew 08 Gk an IEB’?H‘E% uiRFupe
conzﬂﬁ;&ﬁts Ee i a?ﬁh{: ?ﬁ@eﬁﬁ&ﬁﬁ:‘t’ﬁ% é’i/{((ﬁg c&ﬂi&twq{ ﬁﬂm(}% Bf R MCR

rogen uptake Is such that the crude
conpend dfl the ciude feé'd\hklf&'ezhéﬂéRIdmatenﬂzsas dbtmnmé biyyAS Bifd¥fethod
upt ake is less than an anmount of hydrogen uptake that

D4 0.1 cause substanti al phase separation between the

Cr Ugife §1§ {n cgnﬂ vidé!'s @'m&ﬁ&ﬂ&ﬁﬁrodﬁhﬁﬁg Aerude @&@ﬁict, c()ﬂl)arlsmg
t he selecte of

hydrogen uptake 1s in

. corftaating M&mecfcedlwsh ona or mgire eajplysts feprodycen tmﬂ@rww Bt fcludes

sou ubi. c ter, of cru )
e 33578 A5 B BBl o8Byt 28 Hoald Q90 aes, e
crui®fced 'aIMCRf codftht aﬁEV ledist 0i0e1 ydhopszran of eadedeat, abdaideast one
11 h-1, at |east 15 h" or. at, _nost 20 h

h*': (f) a
of tha catplypts hreing dRoTo Fize distriagion yifhyr mefian RO @aé‘ﬁzeé ¢ tagge from
70 KSR 304 0 oq BORRSIR0NR B s 0k i diseuon
hadmng péle divmndtbtywihiRcES )&ezlfd:a mydiad pmieehgnaeawdremn phre size

disbpiips fras cstsrminss s EnCXHa o ShEBh ol coptisLinesofiRine
codd?t cﬁ/ng rs@cl’LtﬁQﬂtﬁg ff%ﬁg‘r?}o&cg BadRICR B at xﬁo§t|99% &f the MeCR@$ the crude

source iIs in adrection that is
feed,auhﬂremM@Rasw dWenmned he ASTM MéthedD46309. t he crude

t h H C of, 70- 130% of _a..H
P olhS b lasd iyl e g st Gfcomposion:
at Iﬂ@éb 0%4 g?é}ﬁé Qfo:b@eﬁ dsREPmideABy1A S BOI Miethbd 33 855 at st 0.003

cubi ¢ Rydrogen per cubic nmeter of crude
grafnsed S‘-‘I@W) ag Memnu@ﬁsbp ASTM Mathed B42%; nd at lenst/07 grams of residue,

nten 9 nost 50% or at nost 10% of
‘?eﬁ tﬁeAgﬁ; hoc{o)llz{%?f% crude feed; (1) the crude
Pr OUHE invBitforfal §¢'blovides Qrhgidt cofpodition 3a¥ing) pd Grad @Fcatposition:
the sulfur content of the crude feed; &ln) the crude

at 1o 08¢ gltmss of axyRen.castdstrrmired7y. ASEM, Miethod g3Bbp 6 mpst 0.003

Bl‘&mlggg\a/ h%t% nt 8 E%W tf;c?ueﬁtl%%ﬁ)fg%& orbggﬁﬂso%f basic

nitr8er, A€ déteﬁhﬁhu@ by AV EVItMerhod rmsgs 1l dease@d jgr4m) of tesidue, as
cfude product has 15 an oxygen content of nobst 90% at

nost 70% at nost 50% at nost 40% or at nost 10% of
the oxygen content of the creade feed; (p) the crude
product has a total content of alkali



10

15

20

25

30

nmetal, and al kaline-earth netal, in netal salts of
organi c acids of at nost 90% at nost 50% or
wWQ00es632he content of alkali nmetal, and al kal i@’%@?ﬁmmas
metal, in metal salts of organic acids in the crude
detefrRiRgd by WSTM RiethédiD5307;tand the cutnpdsitio had aTARY of at most 0.5, as

contactin i.s at 20 least 1.5; (r) the crude product
deteﬁmeébvv’e“gfé\éil\ﬁslﬁ%éﬁéﬂs C of at nost 90% at nost 50%
or : < . | hdokitiin Havi amefdoniposition:
57 TRoViREn pHSbRIVIAS SAEEhpotin | Apg*é?%vi vy or
at 1e2Q-01R1%rarhs afisull, syrdatartynediby ASTMV Method 4294 aldewst 0.2 grams

of e, SRt AT VR o B Hpobabihabe geien
mﬁéoéig\gfﬁ%&nggr% wgs %‘fﬂ%erfoeﬁ génﬁﬂlddf% 1datt 185, randdiee éormposition having

, or 0.05 to 0.1 25 | ne,
a TANbOdt mosti(s3, wheesin RAM IS asdeggraungst by AFEM Mejpod De64, weight of

nmbi pat i i th f . .
MRt ot b ST M DS I PP BBtcpes s
dm?@{ﬂ%ﬂib%%smqa&meam()a. crude feed with one or nore

catal ysts and control |ing contacting condit.ions to
e dacema cobndionmis hesmyetion ASeH g i Spgon with one o

ds in which:... :
e B 0 ety s g © s
not Bédvspted S r@ﬁn@?ycuﬁmefﬂ@ an&dm? ﬁmcfjﬁoaﬁléyadisﬁﬂ@t (b)szs sompgaents
tent t : ¢
having gk SRR ABSYSr i LSy PR i o A ) Saagl O
corq%gggétﬁ §§Pegr§mr5[ftcﬂldgstg%&; t(g conpriePRYMbEbaR] 8portion)ofathich have:

conmpoun e organi c oxyge_n_ contal pnin .
a baibnPeupe distritnion betoval00 4T kad.10hdiPa) a beiling sangs distribution

v O AL 5 SRR TR B e 200 -C o

lg. 1A en t i stbutdndtwend00 CCamiddt00(°€) atd) 101
300 b o ap e

8 0
MPesioualing rapbedisipatis DSMRsE A0S HeRA (A CONORAUES (D has
| t.al A : , y
per Gi70h b e st et V001 gran of BABA O 1kl o WG Lbge
dist%u’!tiéﬁﬂt)eil%]@flioo dCat ?Dgh»ll E!\l'/[Pé,f0.0ﬂl?gamgs wdbydrocarbens keénga boiling
content of non-carboxyli i r c
e b T2 i 505 P To LB} B s of ycocaons
; GALRE XMk G WY ' (0 1i PR @001
v 8 B8 e S B e AR @”ﬁ“‘%m Brams
of o@fbﬂnﬁgﬁﬁﬁgrp(buﬁﬂ% rahge dimibunqmbetrmmm TG phdRQ °C at 0.101
rom napht heni ¢ aci r non-car vyl °
MPa; i 001 GERyh b RBRORBEATLRG & BN RS oy ipeteen 400 °C
and R0 %tclﬂ @ I@@aﬁ%?lﬁsd@?m HF K98t 0.2} 4t0enst'd.Bhordne range from 0.3
nore o t}1e met’hods or conpositions accordin

th
to 400 0airtbi10n0r &5 tesEdhaskatiniishpeilisg soiny of %ié?ﬂ%g‘%é ?E; at0.101 MPa;
de f ith . ; C ol )
(&) ShaparsaueboamrEUE e L fRL At R o002 BHESS oftBlel Ni/v/Fe

per?ﬁrﬁlo‘f Shitle 3edd (i bémprilRREGA(J) hes hidkaso0BO0 Dygrams or 0.05 grams of
ontacting at "a second tenperature, and t

e
sulfuwpeagaimaef cradedfieed; dkishasras leash@- PRI grems Q@ sy wrmof erode feed;
i r contacting. t. [ i q en
O b o0 B P A e s iR for ) potipoes TEen
coltRRel iy deRAtRALEH) e & My Dlimais] salikiof she bymprgenganic acids,
uptal%e condition and then at a second 15 h%droﬁ%f’&[-“ thereof:
oneitmakee adkeligieteanh metal galthel eneRIaNere QFERNIFac (o OF ©s ’
upt ake condition.is : I m at least one
(D)PEWQE‘F%%?%&% Y %aztg%énﬂglaoﬁ%%rgggmg’on M‘ri(%)ﬁ]; (crgﬁgehe
arsEhib d8it beArorgnic geidt acted with at | east one of the
catalysts at a first tenperature foll owed by
contacting at a second tenperature, and the
contacting conditions are coB2rolled such that the
first contacting tenperature is at nost 200 C | ower
than the second contacting tenperature; (d) 20
hydrogen gas is generated during contacting; (e)

o o o,
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contacting, and the contacting conditions are al so
controll ed such that the crude feed uptakes at | eas

W 2pe638A of the generated hydrogen; (f) the Cl;qjlagszomm‘tzsss
feed is contacted with a first and second catalyst,
an dncsommbodgnmﬁs thecinventitm dlscepronites,tih combingtion with one or

st tial d
morg RE Y REtaps &Bwiﬂvosin@bﬁ'e?wﬁ ok 15 o, s HESTRL B
obta%‘éaﬂi@s;( hitti dhd@obRREd b Rlatae thanthaBhthiaTom a crude.
Initia crude product and 't he second catalyst forns a

cr Jdsome stnbotdiments) theHoventiontdhso mudss,pn sembinatien withjome or

t 90% of the T C
morf of Bie A8Bp a5 O Sopipasibfa Melordig b e aniiBh, £aPd of sappacting o
crudecfééd ®fith onB)or ﬁﬁf& @eﬁﬂyﬁg td pro@aéd LtctEbroductthabhicludes thegrude
bed reactor; (i) the crude feed is contacted wth an

procmam whishtheauds fpsd andipride @é@duct borbdwaéﬁs\mh?l%@ content and

&ﬁ’a%l hﬁca aoyc‘)/f%tcg'g&ndﬁ?ﬁe crﬁ%itg? fé?‘%‘?‘?*%é MCR

conwnt ia S, asumcst al dradeaprodunt @s\asphaltenéenpent amchs: erwdf paoduct MCR
en source subsequent to C(hnt act

con%ﬂ%?ﬁgmﬁd&gm%s condgions,ags & Qsl;}%lhgﬁ'}a&eit& gﬁmﬁt Ppefs;
and/oP @r P&ﬁaétglg"@ égn{'%e%hgﬁm Sach Tk %%el%ﬂrraﬁé‘sf £MCR

cru rogen i's generated during
conteheoftthe t:mcblpmyiuct toen Coasphisliénes dontentoafthewcndel proidutt isin a range

i tional st in the presence of a gas and at
igs 61 Oﬁé%al%%/ 063926 PCT/ US2004/ 042338 portion
of 1h @Smg BfHodinditd) W iR0&Rionakd $10ides)Th 36dbigtion with one or
conditions are al 3o controlled such that a flow of

~ mort lof theamethads or compiositions aecording to thedavantion. a kydrogenssogige, in

il e afded e FR D B dpopmu B b Eobf e L ey oy i

hydrb@aﬂjéhbtf(b)?ﬁléﬁ|g¥(§tand@i' (B nfikfi@és themper at ure and
subsequently wi th an additional catalyst ah a.secQ

erp &piRe grbodimenty thera versionalto H@V@SﬁdPP‘P‘B igatipnwi ‘onc or

ok UGS ol -5 BB B5 hf ahcs
crudya"”eed withene oatmot: chmlystgw:pmﬂacﬂ a tmga,l ptrdmlamt thatismeludes theicgude

cted with ddtlon cat
prodg et S CBHSRIR COMPEA i CPEPY Bt A1 o o oupled to an
Offsﬁgyglfﬁél I catal yst uptakes at |east a portion of the
gener at hydr ogen; and/or (0) the crude feed is

sulis some nmbydmntsaﬂxeeuvmtloh rradides, om gombiantaon withpme or

morg o B GRRA OB RER PR pocPRlnd REpR IRV ARk, R vk i

conthEiad a dBde feed'vﬁﬂﬁ@i%r@ﬂ&@dﬂa%m thé prekénce Bf b @As andior a

provides, in combination with one or nore of the
hydsegen é@gcwncbmmﬂmgu contactiag eerlitions wch Hhat: |(ﬁl/%¥ﬂt’|°d?f a gfseous
hydf&%éll? g(?m%%?ote thé 8{%# 'fée?sis L g \Eé%l%%tﬂ'(ﬂ]? Ot%{#gﬂgfgzc%]@ I’tt%tteﬁ of gaseous

hydi®dem @csﬁreapér&ubﬂ:tmétyﬁdf orm@ls febe csmtacxed twithapror aege of the catalysts;
alumna, silica, silica-alumna }ltanl um oxi de

(b) the selatrdirtoqf ket hydueaereuptaks Bhaoako 1%4 byvayinesparidnegsure of
2 @ udd Sroduct ha
thelya}pé)éﬁesolﬁgcteb C>!§tesrht%(o ?)h%f.’ ﬁ%%'ﬁ? hod %E%Irt conp(?lgrgsu%n ;
TANidﬂletsw, thaal0.3; atmﬂhy sydropbmtiptaks 1stiemhhean ahowrdtof iyditogen uptake
eratuye ve 400 C prior -to_sulf zatio
fhat o S SU tant@gghass ﬁ@%@“‘tﬂw‘éﬁf‘é’ﬁ%ﬁhﬁﬁ‘ﬁj fgedim tE%E‘%(tglcPrsduﬂ
akB % 193 r3hyeSdm! 1930 Br 880
dur%%@%ti eﬁ&ggﬁcf' %?B)cgelatlf?ljre ?)ggsrldﬁiét%ﬁ EI’Er Ede feeoél In sone ' o
nornedlizobicneetess, of thechyideogentsoorce gles culpc oetat@f cruda feed; (e) the liquid
conbi nation with one or nore of the nethods or
conpositions according to the invention, a nethod that
conprises contacting a crudé feed with one or nore
catal ysts, at |east one of the catalyst is a
supported catalyst or a bulk nmetal catal yst and the
supported catal yst or bul k netal
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25 catalyst: (a) conprises one or nore netals from
Col umms 5-10 of the Periodic Table, one or nore

WQ yHs06393¢ of one or nore nmetals from Col ums PCIUP04/042338
the Periodic Table, or mxtures thereof; (Db) has per

hourgf sijﬁw‘ffelﬁaity’:lbﬁgds and/for tledptdrégen(otreg isatdeast d bhi', at least 15 b, or
r%g 2 grans, or from0.0 [(_]rwi rans of: one lled
at m% Daartia) pressiTs of theczag gngor fhiehyBEgEeR gpvroe . °

Rl G SRRSO AR 5030073 il i
hourl;hspaee)ﬁrglo(n@ of-thegas sm:k’onihe hpdrogen soures islis afrange fosh Qnnd30 b,
0 of th Perio bI one _or .nDre_conmpou
and (70 PEgRTRS 06 thecgs e Soue i e e Bon | B4BiMpe; )
a flowAdt the g anldl/ &ttlié rﬁ}%drbgé{l ﬁﬁf‘cc i6 6 a2 ARBRIINIBA 19 BEuer tBAIfRw of

metasfrom of the Periodic Tabl e,

the cndroeds (thp o prsuctis o 20-30%Iof 26 atché e feed; G)

hydrhgdtupiihe b G cipdectied ook s Epdbrsbillen SRR R o Bis0

norngdd Qﬁﬁ@%@&&ﬁ o?ﬁ}dﬂd&@ﬁé&/daﬂi&ﬁ&er &f @de foed k) tie-ude product has a
r ams one or m)reorretals f rom Col urms0 é&G% ¢

totalgrV B @ntenb@ﬁ at mash 80%s atypest S0%mes ahmesioV%b A W@E& conten

ofth%f%}-?clﬁffggd, ?ﬁ‘tﬁ?&@ﬁ@ §S¥%Ju&tqwgfa sLlker EshdAYrGo- 1’3?9% G §0%120% of the

ereo ri ses one or nore
sulfifrrcofetpbiitie snide Feeak: (thinthe chmdd mrddwuct habh NGQ nentent Uﬁﬁﬂem(}% or

o0 SR BT B e T TR 5. e ot

of 7@‘? 1A dﬁ%_rﬂ@% Of tHERER IRt bf AR kR HeRY; YoPhe chide product has -
eri o , one or nore conpounds of one or nor

an oxygealconfenbof B0kt H0%6, Bt ufost Y%, Pandsd 80%, Tampst 0%y, or at most 10% -

of GBI astAPS of e Aaok P b 8 GG odiss BRL A\ snitht of ki
metd)) SHBalkfinE Larth retsl] A Betaldaltd 0 drddntacitisaiat flost 2096, dimost

nore netals from Colum 5 of the Perjodic Table,. gne

50%ppr atonest 4 0%pefithe goraiﬁntdﬁell@h mesple andalicaling-earty mataloit mtel salts
o ol BB IR R s Bt i i

leasﬂes d (iﬁ}iﬂhfé cﬂiﬁhlg;?dmm \fnmﬁfsﬁy @bBh8 Gads aoﬁtoshfiﬂ%; atmpyse 50%, or
s from u of the Periodic e, ,or

at gt 0% L e iseeu s Of(tﬁy cwée 3833d° 9 the.Gud praductrhag ap APT

iy A e 8t B g e

TANOSSF athmgPeo%;m moFt006, at prost 3% ameost 3o umtsn@ﬁ’t 18%9 ome

e ram Col u t.h rd.odi
TAN Pt e cBdee Yo R A0 B B G2 R P Y.
fr amdeRd SBodithenfs, iHagnVeakibA @ise pT@shH@s u%hﬁnlﬁlhatifﬁf With one or
conmpounds of one or nore netals from Colum 10 of the

moreef the dlathKisisr spmppsiHpag apcerdingiorthe inveption, g4nethed that comprises

con i8R0 NGh o e ERANAR e EAENRE choifhghaicons o
redubs ot cFaRhdic 6epefcoffBiene ds ipihivhe()a conteat of
metals from20 Colum 10 of the Periodi c Tabl

seleqigdcrganic Wmm@ﬁmpthﬁs tsgRdirged suck thakithe &ﬁb}decﬂiegféﬁt ggfn‘ﬁ @xygen

A | e
comGRTRAN D% s PER ST Pl FrtiSud R Nh) o [t ape cqmpound
of theloxddni©6x3iele coRfainitPdorgsunnds seapasdal metabsali ofta darl:roe{yhc acid;
conmpounds of cobalt, or m xtures fhereof %
(c) atlenprans cempetyd akihe MgWHﬁeﬂﬁP@a@mﬁa‘iﬂM&g comprises an
alkaf“é{%%é{‘ %P“e B RY AL 14) HERE b tblpdIER ofY oEAT RS en
contAhmFRcotipoufitd ddiierinesan etkeling-canit metub katbolmearboxylic acid; (e) at
conpounds, or mxtures thereof; (r) conprises
tungsten, "one or nore conpounds of tungsten, or
m xtures thereof; (s) has, 2per gram of catalyst, from
0.001-0.3 granms of tungsten, one or nore tungsten

conmpounds, or mxtures thereof; (t) conprises one or
nore netals from Col um 6 of the
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Periodic Table and one or nore netals from Colum 10

of the Periodic Table, wherein the 30 nolar ratio of
woheosiehesen 10 netal to the Column 6 netal is fRGHPH20pH042338

5, (u) conprises one or nore elenments from Col um 15

Ie:assi.ontfne:tJ&ﬁ:g:lz> ﬁfu‘l 8FHhE o I?atﬂk £ cofitaHiEcompamds dempfisesarmgetal salt of

enent s

urm 15 of the Pe di abl
a carboxplicacid esheréinrthaometal GQMPHSES ONG OF MRMEHYS %ﬁ?‘gﬁ‘i upn T2 of the

peb S P b B ol et e

.co 9IS ikt J096 oPthe FBHiRnEbRGDAEBbdylicicOolaining organiz7

2005/ 063926 PCTI US2004/ 042338 t he Periodi.c
conPotsds indhe s ool (B Jecsh e, pEp e copfng compounds

rmr e ounds - Sdrbe:8% et organic
Pnﬁ’ﬁ‘gttegg:o?o& ﬁi‘al{%g{c%‘%“f8{1a(ma ['um nacper ag?ggm ogf
OXY. &}Iﬂ und@nd/ or (y) has at Ieast 0.5 grans of theta

um na per gram of catal yst ne .enb t
.naampm@n&ogwmmedagenw AP RELER P SO PIAE S o2 or
("l ol )] ﬁéhﬁ@ﬁ Ch iﬁl@thbd thiheomprlses
mogelﬁ)\g‘gl?ﬁlglslhg& &'ECI Uam%PS ST ngﬁﬁaﬂl@gt g‘leé St Cq_@) %Prfkﬁ i
confaefiig B ichide afealumio ohe or thhrecyatalysts inowhic & sgontacte

support/ nmet al

' th
with npest aned W8 S AT Py TDPRERY cof Bty 36 second

t B c8nditioss 4re epetalled sacifhanthel foatontiBing
tem%&';’&gﬁ%, #H?{ma\léorn'i%dé%p“ Si ng (a) :conbini n% t he

ternpeipAee {5 ardeaat soﬁ’&tm@ theirt the vgroad coptap g PMAGHE; (0) fhe crude
xt rudi n 1 | Rt DY d
fee @zﬂon qc@gtvpﬂgh g‘{rg c%ﬁ 'tt:ﬂcrg g‘i)o an @hggist 'é Ooecon
Ry st oty
I I nv I Vi '
;o m«mmm@mnmmm@ tasy se tgkS ponditiary ()l gpade feed is

conga(?g%ﬁ%gég (gﬁ%ié gf e r&gtaiy%tst%g f}rgt‘e/@ﬂxbbﬁﬁue folBidddsl donedeting at a

g acru d with one or fﬂ[l
sec6id fenftHure] indvhe cdmthcttmgmmnéltmm erectionirpiled guch thal thefirst

congrcing CemPgRER sibEst B s fogier faapé Sofld Ciithifbgefferature; (@
i 0 ) O s e
corfddttih@0and the Gmtaetﬁlg/t;ondmns_@@ alsso @31@9 Heghsug %g%dgfeed
230-500 A, 300 A
uptakgsd feasha B(%ng the egegersggiz)yg {he@ tfe;ffeicis ﬁ%ohﬁ&t%ﬂ with a
firdPand 5e03152d éatlal%t %ﬁt!é%diﬁnégbltﬁ@ off ;ﬂielecrdd?fmﬂ end ﬂ(etﬁrshcgalyﬂ;f@]@ns an
area of éas at | eas .
initid asudegodure,/agd véterein dg m@@@)cwgp @rocﬁp ﬁaé;éasan%'ﬁa aﬁ;r@oét 90% of
/
o\ G B e 3P S

catﬁlfi@l ﬁnnélh chﬁl@?&odﬁc& and Miegein tte dredesprodud hesg/TN gf atgpost 90%
| éast

. | d t

Ik AT A N N
ftdrade feed i

reok 3 R SR BBl RSy 3R UMD el rkdeont Oy aitcrate Loed

coRGe®vithRhadditionel dagdyst athmeys<ns xo ccmtwa mgth thp ene gpHpare catalysts;

conpri ses al um na, lica,
) 1(01123 ahmg}r)ﬁ éf;ha gatalg*ﬁt,s é%@,,v%;ﬂdlggp agta y adﬁet@? Hﬁd@ Feed dls contacted with

an gﬁ%ﬁé@%g{na@% O%‘ P?éggﬂé&rof Zﬂﬁﬂdi'dg%n sbiice SEBERGUER S0 g.mmn with the

(c) has, per gra
vaRdiRachtalyat; (KeiasirogenSs gememated it :gm aplangs fram ¥ 5;» nfgaal cubic

f t t
mdiers e G Beter ALEAS Feods (MY rpest S g and Bk i Ehtacting, the
ngire‘{g]écf‘g ofATHE v LHH e{éﬁmdi'ﬁi &aaa@étqmﬂ[bapresdneé afagaﬂmﬂsa,t least a

ure ereo has at” nost 0.1 grans of
~al pha al um na per gram of support. In sone
enbodi nents, the invention alxso provides, in
conbi nation with one or
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nore of the nmethods or conpositions according to the
i nvention, a vanadium catalyst that: (a) has a pore

WO RaDS/063936 i bution with a nedian pore di aneter P@“p"é?m“‘”““”s
| east 60 A; (b) conprises 28 WD 2005/ 063926

. %@a[% jtions areclyor Gomimijed such
porh?%f%@%gg%‘ﬁ%g’ an g efﬁfh%u\egﬁg%l}%%h% actbglcm?t Eﬂ}% a POk eIIJ d
that sflaw of dhesgasiibin 4 dineotion #hat igreaunies tp thetlow 9 eCF“‘g‘r ef and a
| east 60 A i . : Srieditim

flow o i grograic Initkodst o) B8 bnid el isbtellhil £ vidadllim catalyst
at a £ RAPeRituERhg subiBhaltlylwidrad ad itiond coe P

apl e, Or m Xtures ereor; an or as er r [
and th6 copetinganditions seeseongoBud supht e s sty Pkt 30 °C

tals f ) 06l fonerhtdd duri ing, th

Lowe it s ARl Rbutts ) yafodkigep ) denerkt ducidgitnactivg, he

crudé RdReEbaadted withlhadditionsl catalys sanidtbe coftacting copditions are

conend i oA S35 B e e s

hydx(ég% %@{Jfo% ﬁ&;ﬁhﬁg@% %fgg% % sE&lfenit'\lP\éSﬁiabﬁﬂ with 207 addétional catalyst at

a ' TAN' fromat npst 0.1, from
2 sedon@mperafind and ternoft:dting conliionsare rowmlisdoych fiabthe second

(b) at nost Q.0QQ009 grams of the alkali netal, and
tmwmqlﬁét@éﬂtlﬁ&ét al, in nmetal salts of organic acids

pe Glotesd QfWSon Gl prbvides tin SorfibieRoywithene or
of ﬁﬁ?‘ﬁr@%fbger gr%é?n{?of cr uge p?oduct . .and/ or gg%}?at .
morg oftieanethbdsor@ompasitionhageording Q‘Ihahm(?.”@ﬁnsgﬂl&ﬁ@, gpmprises
| east one Qf .the catalyst qr. f d PRWCHupported
contigfiip Gle esrotlt R R R T AT Lo pr oV dos, T
catalydt SRITE SRS coMpiriteo enina, silivapsilita-tlumine titnilen oxide,
onposi tions according to the inve

zizcerikal X idemranignes W OKids; OBREKtRIeS #&E‘%"qﬁ)@ e el e 4 pborted

|5 ASofRtst raddiional catalyst
cataff ] e ot BGoRRs, 8 ML Born0a o coplscaniafitial catalyst
thath@eBéenditat Béatbda sietnpkiature shées 400 IG priordersulfudtion; () p life of

pot assi um and/ or | east one, of ..
ot I 0f e st 05 A8 Buf BB pe o3 ong of e catalysissina
ﬁxeﬁ%ﬁﬁo?%ﬁ%d'ﬁ%icmﬁ@feeﬂﬂVemi on al so provides, in

co

i'natiron with one or nore of the rretho%s Qr .
corfpasintieoitediments, dheigversiantrlsq progides.da combiafipy yithfme or

conpri se contacti a_cr W, 4 & comprises
morg 9% BieRrGogS gt onS pfoiy 16 B o enRn ANt comp
conBEHEEa BRRNYSH with 8nd'et Mok datalysrat bamstoriesif g catalyst is a
. CO ning the crude product wth a 25 rglstht | Setal
suppdrtedsatadys or dbibken cﬁﬂﬁ%ﬂﬂlﬁ@%ﬂ?@@“ﬁ‘i&% & ‘Fg’ﬂﬁ‘?}

| end, sui tabl e I e T ithd P&iddieTable, one

catelyd) TORRES O Pt RRE ok Cluinfy s A0 UG Paidd
or b BIPBEnds T bh Moes tdeld frem Caufnas 14 ofite;Beriodic Table, or

© CompoLncs JLOE ON oL ithes: ; _ iy
mivtires erodDp hess et ol areyhyat Fraed PN edfy BRI 06
gr %,Oogl‘f?otm HoR-P% g%a?dfs S5 S bl théthR frdnh @ehinmss-1anfthe Periodic

oduci ng transportation fuel fromat |east one of thfc’e_ i
Tabl, St o oge Eoraptinds sf oS0l mosumetalsrvmiGebymas S11A@f the Perlodic

. N | phoesr ey : ]
Tabi 6 rerehrigp R GOog e R RO BB R CgRE L0 ;ff:h
| ' eeid frerh Qdamns 6-4) of the
P U e PR e ety s e o0
PeridivTTalde,ar migtuaes thefeof (g pamoprises pne eraveresastalydremy Columns 7-10
I ' in th t; L -
of tng %;n;égd%g hgwn&%gr&e%egﬁp&ﬁhg&ﬁg%focﬁe;o%re ﬁ}fialg fl‘gg‘f(e)&hmns 7-10

ot B BE R PO B o s i1 06

26




10

- 15

20

235

30

of at least 230 A, (e) has a pore volune of the pores

of the pore size distribution of at least 0.3 cnB
WoreospeIzast 0.7 cnB/g; (f) has a surface area &’%{2904’042338

| east 60 nR/g or at least 90 nR/g; (g) conprises one
gram@br 0D E-0Ehahds Jff 618 dEehorensetals HdnpColunensiei? ofiihe Periodic

Table, pooERT oS 6f opa 1 TPk Biipls TR LoMaps 110 of 1 Pegiodic
Tabid, 'Bg gn%g%:esgg%mgg'@ @&gﬁs&%e%& ARG SadiRll Both EHRBAEEL616Tthe

one or nore conmpounds of ane
Periodic Teble; o lodinforé compénids i oﬁe om‘ mbteempats foeth Cohepnes-69¥ the

peric oIS ook ol B o5 R S oLt o
the P@?&ﬁc %laténl}néo{ﬁw Om éﬁﬂﬁ?]soéf dﬁero@ e Wistal® fro81 @blumn 5 of the

or mxture ereof; 6) conprises gne or
Penoﬂnr ’Ea.bhgtom Insixturestheiebf; () Ieasopertenam pd catelyist atrigastO.000) grams,

srom) o8 e, GO s D080 { BB} 7 SRRl Bho o

more AStalsFRIm gfoi’tﬂhﬂ% of ﬂieaPéﬂifdlc Tm&e%%r@c&ngmm of Dne of more
fromO0. 001 grams of:. one or m)re Colu

net a
metalsrfeomlc:oam Scctflthmi’cr@dnmf ahle,cos migbiressthersets {f rfppmpgges one’ or

rondplf i R Pt 0 e 3o 00 o more
metalgHot dhih 6TehOPericai e Talslonaunittured themiofl{)drs, per gram of

ctalis, oI ot AL g Dot LB p GG ® gy of
one orﬁ%n{v)xre'ﬁeetﬁ]ts 6 ?{he?%;-l%dﬁofﬂ?ﬁé' RS oPﬁloﬁ@&ﬁhﬁounﬁﬁ of one
hereo

ur es and conpri'ses nickel one or
or moFRIAetals Mo Cibunt 610 tlecPeriodic Tble, or esixtines thereof; (k) eospasises

one %gg&%'ﬁgqe Qfgffrqml Eﬁl o ?@ pf t%ﬁg’l%lgggl'cplfaﬁge, %g? RY; Sreo?ompounds of one
or m&@m&%! i AR 19! of ﬂaetpbn’bafé TABYE Rk ndiRtures thmdﬁ @ has, per

onposition t has a TAN of at nost
gra.mmfs:tatamyﬁ, fram 00051 - (D6 gramﬁror& O(HUQ@ guangs of [ppe Hgg‘lor%@,etals from

Cd“ﬁ%ﬁﬁé‘ihs g,rrgoa’l tL‘;?%Ea B%ft ?ﬁl lﬁ g ran dj% Qlél s{)ﬁg% c%}lfna%re metals from

Colul8! YESMhE Pefodid (TaBR) ofimattufds fietediPan) admprises vartadion, one or
grans, at |east O. 005 gr ans

mormormmmd& of Wrheli 0. (08 TR GRS tbﬁgf’f’z P TRRTLET P’:‘}g%]r gh¢ O more
com}e)mgzgg oF pi%ﬁgl glf' %&a&%c e %ﬁtago) Qolja%ﬁsé\ép GobaRNshedr nhcﬁé%bmpounds of

a boiling range 2
cobattj ﬁmbhwbs aier&u @eamaﬂaes@algudﬁﬁm ©ngtor mox@qowndé ey

molxgl?lgwat | :tg;fs:qtt%tﬁ's grke *@EE%E?I %basrﬂltc E%I ¥t§ﬁr|’ @en {) 1 R -5 gfgms or
ﬁ‘om oge né}gﬂ'l 8?2@91?@%119{ oh&88inoke % deem Qf)mb@ﬁﬁﬁs or mixtures

as at nost 0.00005 grans of
therdosﬁ;t (@ connprides Itmgetsbnmammm pempgwaiﬁ offrurgstane el MpEHes thereof;

) Wi a8 oh et B8 OiOE 3 aee B SeBleRioftigmbyd rmesten

comp QRS Sl thiXireffHeRlof (E)Q:oh&ﬂsb@oﬁ&dﬁﬁbﬁeﬁﬁetah fome dblumn 6 of the
onposition that includes one or nore catal %sts

Periatic Teblstand wee of ntokemetauirgmColupa)l O sheP Ble, vgherem the
moqu'é%ric{ é}ﬁ%@ (7% tlﬂ&e?ﬁéa d @81 r§mg{ai‘f§efr(§‘rﬁ 1965; ?ﬁ) comprises

nd/or 1n a range

one §9mdR%1dnerk? %o%@olﬁnnﬂ?ﬁoﬂtﬁ@ Pénodlb )Tabh@ ofe me:domompwnds of
di aneter of at |east 90 w th Iager t han 6Q% of

one othmoteotlements fitoar Cofunpol el t,'hﬁ Ppﬁgd:lﬁ &g prgixtures thereof; (v) has,

T

of the Peflofic TddR:, FRE bRhoROERNSHuRAR bEODE sﬁm)mofeﬁememmfrbmﬁommn 15
area of at least 100 n2/g, at |east 120 n2/g, or at

| east 220 nR/g; (d) conprises a support; and the
support conprises alumna, ¢Flica, silica-alumna,
titani um oxi de, zirconium oxide,
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magnesi um oxi de, zeolite, and/or mxtures thereof; (e)
conprises one or nore netals from5 Colums 5-10 of
W(20056392€li ¢ Tabl e, one or nore conpounds of oFf&TgS2004/042338
nore nmetals form Colums 5-10 of the Periodic Table,

°ffm° Bﬁmcm R, h’?fﬁiﬁﬂﬁﬁes(tbéreog w) ph%lphme @fe aronere vemabsnds of
rom Col uim 5 of t i odi e on
hemhﬁwnwursﬁ ilﬂ-h%ttna?% fr%ﬁm3£ Pﬁaﬁﬂgg“@f’ﬂ?ﬂegfm of

ooy 3pdfps G Reg e t'm%ﬁ%%%%%%ifﬂ%%ﬁ@*oéﬁéﬁgf@ﬁ‘%{yg‘ "

CoI l]llmorﬁe ambadimenm; ¢hedinvension alzol prcmdés e tahbipetiprowith one or
m%p foe et cipontiohs pBraied e EnvorHoR o mipd of forming 2

dﬁﬁ%&&ﬁ%ﬁ%{@@ upbort Wi (R Inforb MRTAISRS Foi dsuBbort/metal
t e Periodic Ta or m xtﬁlr(g% O?r?i?rg (i) has, u% e
miggenvdicrain thel sppporcomprises theta alumins,and heat trestiag dhe eta alumina

t.al t
WEH%%‘Z‘B%Q“H;W a temptraliyy of ardgast %?‘f‘% W ' Bhoprising: (2)
cofBinng Mk 8l rﬂﬁﬁh@ﬁhﬂfﬁﬁe Wwith S¥atdrie fd281 4 pakits; ahdlekeudiag the paste;

or nore 1 npounds of one or nore netals fro?waCoI um

(bybtaiping estpalininn by hestesating alimina ftadcmppafus of Hifes 490 °C;
ané/ﬁ}(cé Oﬁtgitp% %ta%st.”me el ements from Col um 15 of
eri o abl'e,

one or nore conpounds of one or
nor én sdmBerembeditrienis, G iumntibn atko prodd&sin cathbindidn with one or

o AR Bty Lt BT TR S i
coﬁtg&m &u&f\‘: ggdfvﬁﬁ{ Hﬁe]e&' th&RTRRIRE! BWhRAIREHSrR sk didh§bution of at

[ nve or exanpl e features from one enbadi nent
leasff ortel‘(rf themmaiyste hasrdg) dJEGdlen’pome:HamﬂEhOf adeast 68 A pbleast 90 A, at

B0 5 AR, RIS R 00 .

in @%gem o018 30 ¢S q0phad Aaneino L230mI0ul ! 188500 A, 230-500 A; or

di ments, addi ti onal features may be ‘added to the
60::3 @cA f(b):at leash é@‘f’mfrtb%tqy@sl@mb%@f praeshaye e iameter within 45 A,

BS%E %I dn VVI Cgﬁ % I'TE appar é@ fﬁﬁﬁggéxeeg8£gf]%a%r6®w%’ at least

90 m’Vg, atehdt 10D en:bg,rmleatst 10 g, étd)édsollﬁﬂmzfgpﬁtdezise 00 m%/g, or at least
zzra R AOF () piah Volpm of Aliod e REFRAIA st S, o 84t 0.4
/gft;&qygl;@ts @3’%93%%9&” Pemdyst em FIGS. 2A and 2B are
(0]

I CS odi nents of “contacting systens that
i nclstenéd swbodinteats, ithegnyotion alsd priviie) 0b¢@Bkiaaiton with one or

g e RS F CEOHPHLCP i Ey At ine FOETBo AiToq Ak gomprise

corﬁ&ﬁfngcat driige ?e@& ¥ith idr fork Suporfel @AmlysEs, &f wBith the support: (a)

i ment of a separatl on zone I n conbl nation with a
comprises atunriga,sjlicae mhcs-ahm;na,altmgum cec@dcemwmummw magnesium

xR s Boredp, ARy aBohied B oS dpfitta fmlle' dhafbr delta

alueiiRg 4 YR} ped fordn GF Flpvat, hoeanD. Sagrﬁﬁlﬁ%fghmﬁm dl@na; @) has, per
contacting system and a bl ending zon
gram of support, at least 0.3 grams or at least 0.5 grams of theta alumina ; (&) comprises

alpha alumina, gamma alumina, delta alumina, theta alumina, or mixture thereof; (f) has at
most 0.1 grams of alpha alumina per gram of support.

In some embodiments, the invention also provides, in combination with one or
more of the methods or compositions according to the invention, a vanadium catalyst that:

(2) has a pore size distribution with a median pore diameter of at least 60 A; (b) comprises
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FIG 7 is a tabulation of representative properties of
crude feed and crude product 10 for an enbodi nent of
wEzwsac261g the crude feed with three catal yst SCTR[SR04442338

-~ = ts a graphical represent ation of weighted average bed
SR Sipdbft thaa@rxhnﬁé, gl fhd Rinadinnecdialysiisea pofe size
asuPéo tactrng tﬁe cru

e feed with one or nore catal?ésts

distributian with 8 needizaniporadiametesiof gblspst S8A:{F) CENPHLEE OPE PEWOF:
metals i Cofiin € AL EAHEARCER by b bR B ndtr more
metalfh? Sﬁ‘éﬁ‘?‘ﬂi e b otuet T rmmge‘"fv sl e s
of catahrst,atleaﬁ@ A0 egremg OF qneey FI)I%FF HWF%B'EQ é2\‘]’ éjoﬂtﬁé’eﬁ&dm
Tabl% Sr?B% 8’% ﬁgﬁelt %tn'éé)on 9%{ e GG Ghe § ol egﬁmﬁ:{ 6 dftePeiriotic

|ng cru eeds with four
Tablél ok kR thabat yst systerrs FIG 12 is a graphi cal

re resentation of P-value of crude pr.odu
omRGRoRERD AR EEU O AECREEE ) CpyetP DI dibr
bhG crlide ppoduct that has:
momgqjggﬁglgﬁl'ﬁdérjg{)ér e &@%ﬁé@g nz{?ﬁiﬁsmgen upt aﬁpﬁo ©

(a) a QAN @ohem aisosy 6115 fiem .01 td OB, frem Ot tepT . 5.0%%0 0.1; ) at
contacting cru dr t
mosty R ot kA 5y s o rsh BT, HER! K of organic
acldsf:ﬁe? gﬂﬂﬁ gﬁlﬁ toduB RE)GE ARt 0.0000 grhins pENGAHFeger grai of crude
pro

versus run time for enbodr ma}(r;ﬁﬁsl s{ £ th
prodoetnarmidr (dhgmatcﬂdlan&amsm\w than R grampepleaileast one ol tae

catal yst syste 15 is a graphical
catalysts p H’H{m Ocilh nge in APl gravity of crude
pr ﬁﬁébﬁiéemﬁl&ﬁﬁuﬁts e inveltiod also pravirésiercombdfation with one or

contacting the crude feed with four different ¢
morsyfthe msthods or cqmpggu@sgqcagﬁp}gatp thegvention, 815 Bl'hmgieazlﬁ(zﬁ{ metal

salts @ﬁ(}ﬂ ggat ggsmc GERE SR nidRe ‘Aﬁc’aﬂﬁg-eé’rﬁl Refal %ts&ﬁ @®ne of more

s'versus run time for enbodi nents of
orgaieniciie] rbrrt@lxmrasiﬁxefaeﬁdswhxghlt () eleast one pEthermikalmaiasds lithium,
systens. FI G a,tabul at r
sodiphopaatiseamb endlog 0D 7 Saat s b A5 S At HBgnesium or
calclppodi ments of contacting the crude feed with catal yst
systens that include various anounts, of %15

c afméonsd embatlimentsnthdiinvantign glsg providgs; cé) one or
WO 2005/ 06392 6
T AR A R ity
contﬁ&[r%' »hde B4 vﬂﬂi&hegiraﬁﬁ'e chaBds to Ei'oﬁuceiﬁ tdtal product that includes
tabul ati on of properties of, cr and cr
a cnmeqmrbm. m@me&@ﬁtfgahmwnémgcég @F&Hé&erpé%%“ witha

Ihe BPE I fudbleyfor 5
O e S o
uauraro@mg : (b)Roniiniep tstecrhée prodactdvith aidmdp thed ircthe sppe or different

I mrents of contacti ng crude fee

frong thetcaudei thefl todhia adlendosuitablgifortreatmen ﬁ'%hy Igé)oﬁ"e?’ctlonatmg the
crudf% (ﬁ?@ﬁ{ LR R [, Hb n@é{'glg;%lg bhide %}d&ﬁeﬁnﬁﬁ&l@éﬂ rﬁbﬁ&hsﬂlh’te

Speclr'tic e nts thereof are shown by
fracBbnsSuRIroduding transpriatiom el fivheat Igsteneniithe dﬁﬁvatﬁ é‘fac gus.

to scale. It shoul d be under ood hat

andn geme pmbedi rl&f@&%gfrep‘fw@ﬁm VIES euhéﬁﬁlij ende one oF

AN b id tﬁél irfenfiéd, @ poﬁtaismﬂalyst
i ?}hte Iﬁ{{ﬁ%dszz%ﬁcgr a\jgglt{oﬁﬁe&r%ﬁ?gént ion i gntlo cosglgr a?
corfpositibh dait:i(ayisas aﬂadmsmB greirss i least (b5 geampseftheta alumina 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 a pore size distribution with a median pore diameter
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falling within the spirit and scope of the present
i nvention as defined by the appended cl ai ns.
WOED0S04388 DESCRI PTI ON  Certai n enbodi ments of pﬁgmszowo«mss

= == 4nventions are described herein in nore detail. Terns

. & 6 ofthd firkQufthe péSTHide distfibutiont of at least
ofatl ?QS(ngﬁ égt anégo%e‘fldé%tﬁl I’? an%l&rl\/at eri g?ks

0.3 cni¥§ or st least V7| oo ¥ g (f)thas atsuzfgcqaarg;a o5 least 60 }qur%’; ?qa§t ?(gm /g;
(2 COW%%@?&%&@@ nmeg%\g )fg)% Eg e =-hP 5’0 r@gﬁl‘%a’enéﬁl@ Piable, one or more

on percent agé of

8¢k ABEIs frdia G‘dlu@lﬁs pr ltﬁdlftﬂhe RerimdixsTable, or mixtures
com pB@?esS’r?n%%ggf by AGTM Mot hod D5291.  Boi

|
thereaf] ) chivprisesranefos mare meials Font Cakumn 5n€»IL rﬂ% P SP"%F Jable, one or
more %ﬁg@%&@ Bg‘é ﬁﬁﬁggeoﬁlg‘%#cﬁmﬁ ol ﬂlin%eéf‘?ﬁé‘i’é}ﬁﬁm a&l@TdY' mixtures

erwse nentioned. 25
there¥S @Y RAS, 9&6@@@%@&%@% PI0801 e granisatr fimne0. ioawl Jiguamns of:

et o o e
mereogn §) gom u{eeg ol bfrord et ﬁlgﬂl é%lﬁﬁmtm tﬁ’@PérﬂSﬂl@TaElamlﬁ or

nore conpounds of one or nore netal s of
more 8npoinds di‘fonb bﬁnﬁﬁﬂf mem‘ls:ﬁ'ofﬁatbcblemm 6ofithe Beriodic Table, or mixtures

thereqlh @)ran: p5d RETaoF craslyh Bepy 00001 6 dreris B Bork 0 Jor6 ) ghens of:

OFRiEn BRictdl T oimpotndspbrmiixtGres
°ne°m°?%@“r5’“§ cst'?glglgg%éldr?lg/or one or m())rg con‘pounds of

thereaﬁl ) oﬁmpnm m:aachum omeoon mrwwuné# of yepadigpy, GEPpXxtures

thereg;qa %S ﬁ?rgpla§es @ﬂl& lnﬁ P)Ex% H%mo :‘tf‘).% srglgkﬁof%an dj/'ng , or mixtures
there% ?nfhr nggi‘gsgs ﬁ]ﬁ%ﬁ%‘&ﬂ% 0 28 eoMponrmis @f alngsten; ar mofxtures thereof;

2005/ 06392 uS2004/ 04233 t
()] chmpmsmd |cob51'a lohe o1 mAreAArRPPURdE 8%9@%@%@”‘2‘5 %ﬁ%’dpor @)
unber ex I fabl e..
comﬂfléfes gk ?%e or ‘ESOEE cﬁ%lp %’éﬂdﬁgaefnlgé%e qmrg g?‘éesﬁgél?g one or
NMOmSoftlcambivdimerfts,ahe Gvention dlSo pfovtdee ipepinditiation Rftheone or
and/ or one or nore_gonpoun f .one or. ol & .
moretafdhe weihaAnonesTBRosi B Aer G e 1Py f Bl GiiBNiRon that
(a) h%fa Tﬂﬁo ‘ﬂLcist‘tét %sﬁ@%‘ Stho 0.3 ofBf @bstir Qb ]iius per gram of

er i od wel ght a conpound of a net lf)rom
com;tdsmoaeaﬂ leabt 0.004 iglans oﬁnsghocagbomnmﬂ) heiling qugﬁ]dgqﬁré ution

Y ]

least %fo 1@%&% o?ﬁ drB@arE&isg@ﬁh ﬁfboﬂir@’fﬁﬂge dlﬁnbumabmmm 260 tf: and 320
is used ram of cat al yst
°C at:(hlﬁth]\/ﬂ’tae@bdmil legist 0891 ghen eearhangatk 8 ‘?‘Hl% fange

dlstn%at al St el Sé?%gg a{:l% %??1 9EaTp, lﬁ? 'M?a[ 355‘}%’;; aERb&IE005 grams of

e wel conponent In
basm%'ﬁﬁ%ééxﬁﬁcﬁ ghdR bf exapHiton; e(d):hasdper dramdf campesitaon, at feast 0.001

product’, or a crude praoduct) ed as
gramisro et least O}l gramgief tcs@riva"ﬁs% éﬂd/glé‘é‘z hazat fwﬁ@bﬁ? grams of total
ppnt refers to parts per
nmk%ﬁPﬁV8ﬂ“%953§‘gﬁ@éafﬁﬁﬁ%% eed/total product m xture"
r efredoind @mbdilimenis] the @mtdnﬁbn alsntpammdest hus:oodnmtwtwmqlgne or
during processing refers

moreyictho seting o1 ﬁmosaﬁértﬁoqcp?liﬁ‘gl% %ﬁﬁemaﬁw B fds gomposition that
mclu%ﬁ%%%gr 1?181[ @ésg&g%{l Ra4 oné %f %e(c@&@ys’t:s) (a'athaQ a}Bie size

I's as determmned by
distribution with the median pore dlameter of, at least 180 A, at most 500 A, and/orina
range from 90-180 &, 100-140 A, 120-130 A; (b) has a median pore diameter of at least 90

A, with greater than 60% of the total number of pores in the pore size distribution having a
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ASTM Met hod D5307. "Heteroatons" refers to oxygen,

ni trogen, and/or sulfur contained in the nolec
mz&omwaﬁ of a hydrocarbon. Heteroatons contenFE?éjséénq’042338

~determ ned by ASTM Met hods E385 for oxygen, D5762 for
poré Efaﬁietéi"ﬁﬁﬁﬁ@fﬁ A,33R 4234 bDthexnddian pofé‘ﬂmterbﬁérhés a surfa

ares;nulattéartgmes? 100 n?rgg ;tsln@tt ?Eglmt’!r CBr Qtrlgg%”ES Q‘ i nﬁ%gs qupport

Lern %%13 umHC HRARMN 6Lide Caiconium oxide,
f EYRPO r a conpound and/ or conpounds

magﬂbﬂium 8ﬁdwnﬁ;bhten aﬁdﬂe: mimemtheremf (®) compiBses obe ORFMPre Metals from
| d d

ket e A T

Coli@ F&e%ﬂog@ﬁ‘%ﬁ%{] aggftreﬁ i‘rﬁ:’i’eﬁ"(@fm:ﬁpns@i ohe of.‘more metals

crrocar ons “such as ne et hane, propane,
froﬁttt@lﬂm)l 5 wEthe Periadic Tableyoresorithenecomponndseafong gr mpe metals from

colpn S e L P iy A
0. OP%: ir gf &l d&éé:éﬂﬁare%dlﬁtﬂﬁtsrhwtﬁﬁf SkSort orediginen Simetal compounds,

to crush a catal yst. FI at I at e CIrtHSE@Od
or mimmgtltereof @B campesesi ane @t BPIAREAMS AP 16
Tal;!,ls ' fn'%rtagor? é;%/)%lp;(jgﬁ" 'ﬁ)&e og Hlofle kegds frgﬁlqjcﬁ%n%ﬁhe Periodic

expressed 1 n hour s

Tatie! & m¥@heshefds, fi}iha’r%L pétgrim mmwsamdasbg ogahmmr) oRe ot

all  catalyst vo

h "
imose ot minielel ape OBTONL oIS 6BFeS GoBBI BB A dgreot: O
coxgﬂlél&u' g ﬁo% Elete{lse%gﬁlf(%chﬂmﬁ 1@‘31‘@19@1’&1‘16&1‘:: THG1E, oreQr iikers

Fé conpoun are liquid at st andar d
compPHBRIsIT ¢he o fibremetain fran ((215mm1 10 .of the RevipdicEabde, pf ppigjures

f dt STP") |
8 e ST o SREURTEL (RIS of B i T

@TLEI O8Ende IR its REROUsIdMmnt I5adf tM Eenodlc Table,
on%gﬁﬁgge gém gg\%?ﬁl%eri odi g Tabl e" refers to the

or Rxtueditherdab| e as specr fied by the International

U f P d_Appl i ed
20035 st Spbopierih e FOBPHEL cnleikifitdnts DOE fRtion may
belcBmdldealviitiRbalrés fréi’n oo Bﬂrbedmidmtsmithb mvenumm cFor example,

arseni c, chromum or_conbinations.ther
feaptrentioni end embasdimentefithainypnticn Hay,pe c%reﬁ d “%Afh;to&“%gtﬁm any
TM Met hod D131 S. 10 "M cro- Car bon
Of%ees‘% etlo‘c%éﬁl content refers to a quantity of
car uﬁmmﬂweﬁuﬁdnnm icnidegradutces are vhiairrale byraryref the methods and

pyrolysis of a substrate MCR content is as determ ned
SY&WmSAM RENOeE D4530. " Napht ha" refers to hydrocarbon

la 51508 8redinsdy hebadided fo thegpesific
%?ﬁ%& golacfﬁ%gp %81?%1912 F) at Oyr101 MPa. Napht ha
cnﬁﬁﬂimmm tdesceibed herelimt er m ned by ASTM Met hod D5307.

BNl/V/F_ dium iron, or

&ont ent " refers to the

fgg:@ ﬂﬁsﬁ‘ bPﬁl%lpres\éﬁ‘ﬂﬁdéﬂﬁféh willBecoe appabitnattiose skilled in the art

[VIFe content is as determ ned E% %M
wiklethedenefit7er3he fdﬂm@hm@detméﬁdeiesicmﬁlmﬁlmpoﬁ geferenfeta

of gas.per. cubic r of crude feed. 20
aceqE Ry W‘?%Slggﬁ? "'ni ng organi ¢ oxygen conpounds"

r ef efRy, 19s QlsSihAicOf ¥iH eMbod e uf d sonthetingdystent  have a
carboxylic (-CO2-) group. Non-carboxylic contai ?e%l
FIGS. 2A and 2B are schematics of embodiments o contactlng sys s that

include two contacting zones.
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organi ¢ oxygen conpounds include, but are not |limted

to, ethers, cyclic ethers, alcohols, aromatic
woedoosiomsbzs, ket ones, al dehydes, or conbi nat i onsPEREISaMp/042338
: mhich do not have a carboxylic group. 25

" NofG S A L& LRSmati®ioFembbAins RPN @ntatiag systems that

m xtures of conponents that are gases at STP. "P
inclu@pﬂpeemmgmaba,le or "P-value" refers to a nuneral

Lo g A ek Gt i

contg%nﬁglsy@ems descri bed by J. J. Heithaus in
Measurenment and Significance of Asphaltene o ith
PeBiG. 74t o sotisma® of @aremhodgnent of ﬁubtlmd@l%onpé’? Fefnbingtion with a

Nunber 458, February 1962, pp. 45-53. "Pore
contztﬁ%gﬁgy%m "medi an pore di ameter", and "pore vol une"

r eFRE. 4 i8 aRehdinatit Rl epibodimentad amomimmhtmxmf aisgpagatibn zone, a
pore volume, as determ ned by ASTM Method D4284
contgahag suviempaids bleading ZaRe-a contact angl e equal to 140).

Aﬁ%ﬁ%ﬁ%ﬁ%@@ fgﬁ%g&lﬁ@n &%ﬁ@ © o‘%g%%%?%gd ﬁdc crude product

for ahlembodinsent Gﬁomgatamgljh&mdy fcdymlﬂemmtalwtﬁet er i ne
these val ues. ,"Residue" ref n hat. hayve
a Bist 8 g erabhesl sveseRIRiOR of ighled SR "‘E‘iﬁ PR RS
e&fq'gﬁ'f Jah tchRdctiRdBe cniile T4 BIth baé or ﬁlotﬂ)catalysts
st andar cuga{bc feg%tl\%f gas per gar rSeI of crg‘g
" SHIG.atis adamuatiar ofrepresentative prepaiesief mgermoduct

for a@mm@gg%@? g c tp‘ftf'“&rtégrél%rflﬁ fée‘ﬂ)@m‘ﬁ %? é‘lgbtg S:Jg?nez ")

Of FEQI i§ andthlt taBul@ﬁoﬁi ef @pfesaﬁdnmfprﬁﬁaiﬂbw ¢trude 266 4md crude

"VAO' refers to rocarbons w_t iling. range
'prod@tptsﬁor pbembedimsat v\%@m@%& the crgd f(f?sg"ﬁ R (1000

e FRY 8 35 IBipn S B e Bufp “’%‘ﬁ%%’??ﬁ"“méﬁwf
contidtipaside/feads With fou® diﬂ'ﬁ@nﬁ)aialjtét sydeing.y is aS

G ol P SRR reRrofe A ign 96 il S sbF TeRARUAF Yorpipum time
for e@sopﬁgaﬁ 8 Qfladtinl crde fBeddAREFduY dferbhieatlyas kfs&m%

I's outslde of l[imts of the test rrethodcéwi tg
t eFIGMR mcgrapiayam@rmtame@f apidnysrogeadmtaks g fgeds versus

o 5 R b T SR s

t heGsieRial %réﬁ}ﬁcal dplé@%tdﬁaﬁ of péi dideontent] expirebsed(m wabight
are gener al sol i sem -sol jd, ?ng/ or Liqui

percantagstIof srule prodvsls YeRuIS Wb lmefer $rboments pfeghiastig crude feeds

sabl e 20 gases, water, salts, or
Mthctg%‘%ﬁﬁlgfeﬂlgﬁ%g{}ﬁ&sg% fromthe crude to form a
St G| 178G gapledeal reﬁasdmmbﬁmfk:hmlm mRmyamﬂytoémmbmmducts

or roxurateto he pr.od t|on
versgs . G fanBOSEBoTSs QRSB FYo A T foBk Bierdi catalys
tilled and/or fractionally distilled in a treatnent
acility to produce nultiple conponents with specific
boiFIGNYS fsangeplitaltreprosntaion of Ckpgencocmtt.expreassistinaveight
distillates, and/ or |, ubztjgcat

V&0,
percgRIgEs o SRS PTORSt HESS TEREIESBt FEPAYTepI At cagapine orude feeds

i on met hods and/ or vacuum
thhgqogf(?ﬁ%gertn't Satﬁ@{#s%s * Undi stilled and/ or
unfil@ct? rathbelatombf ﬂepmemmﬁmmrgpemys phrndgifeed and crude

onents_that have . .
productsnpfor embodiments o contactmg the crude feed with catalyst systems that include

syst:

various amounts of a molybdenum catalyst and a vanadium catalyst, with a catalyst system
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carbon nunber above 4 in quantities of at |east O. 5
granms of conponents per gram of crude. Exanples
WQ2005063926d crudes i ncl ude whol e crudes, toppe® CEF{%E@’MB%

desalted crudes, desalted topped crudes or
that iREIGHE B 9hnAdiem chialysbind 4 Mofybddnumbnpadiumsatelyst. ad Withglass

30 has been treated such that at |east sonme of the
beadgonponents that have a boiling point below 35 C %t

0. ﬁlﬁ@s ofarflelfeanandandeproducts for

Tyﬁ?%alyry, @%%g%??t es wll have a cont eﬁlt of . i
embatisents of contacting axadefesds with Sng eamere eatalysts FHYanqys ggmd hourly

grans_,of such conponents per gram of the topped
SPaC%Y‘?JE%me%6 WD 2005/ 063926 PCT[ US2004/ 042338 Sone

st i liog ﬂ SRR JTPYGpepti@nsfichidesfebdiaindainidaprofects for
sta I|ze crudes to be transported fo conveptional

embttdmnmsmﬁboﬁtamﬂg erndefegds at variops FeAGtng tEmPETA gs (for
I
S0l SRRSOyl s i o,
spec &t&%rstrm@mamemﬂm Biovarlyewhpgfexample usﬂnmlyamgs The

unacceptable to a transportation r and/ I
drawingsammpnot bedeispale.y It shawld her\lﬁ‘éFlt“’Ft?a ﬂé‘ﬁl d ditailed

val.ue,to .t he I3 ac-fumdﬁc]osed
descﬂﬁéo%@egea%ﬁre ‘t?qf’f‘ 8?&?25%?\%%6# t1| ncl udes t he
but ¢li tha dyARiraohe itentits m It'mtoves abl amcbﬂcau@us,@aywatﬁnwnd alternatives
produce transport / or tr Pro |
et withirethe 560 264 R99S O P BIFRER ffiventy REJeingd b he appended
claiI}lé): a) TAN of at least 0.1, at least 0.3; b)
Vi'scosity of at least 10 cSt; c) APl gravity at nost
DETAILYD DESCRIPTION Ni / V/ Fe content of at Ieast 0. 00002

graps or 0001 / Terms .
cr fgEal al%f’dﬂ"o‘F% g con ée}lﬁrlée}{o grggé‘&ﬁtﬁi
me&&&ga%%ﬁeﬁfas@&!&ﬁi’atom per gram of cr ude f) a

residue content of at |east O 01 f.residue per

gr ASAMErefiers to dmegicas Stagdpn g W{ls'of at

Ie@ 0. 04 gr f I QS Y9 vitgTisige;
} tgo ‘?fn%tgc‘)‘sfﬁ%%ﬁgﬁﬁ ITS Oo&dmg?arrs per
dete&hﬁmi(tfy&smqrdethbda)&mﬂtent of net als in metal 15

salts of organic acids of, at ] east 0.000
netﬁépml?JbYdfggWeéFer’éﬁﬁ?&é‘d att_ﬂmjj) 8*3?%3%8%5-1}{%& ored and

| O9E | ud
therbrggeé dut o? X ngg@ge&jb %W‘M&BEHDSI may i ncl ude,

ntaged crude, at |east O. ung{{‘ ntﬁ o
of Bailhglimmge dtshttlanmns ﬁ:r:;hgclald% festd, thedptaliprodyet, fuelfa the crude

5 gr arrB of id
prooru@g o determissrveb SR e g DTS hieds HoRRFise mpndioned.
gg‘rﬁﬁla‘i’t gé“ réﬁrsator chésafniGrd irgolublSintpen2fie. C's @sphaltenes

4 or 0.5 to 5. 1In certain
con&nbmdlsrdetetmtnedrba‘a‘tﬁmbégﬁlé &208és, per gram of

|d|e§ o\{%g% mﬁ];aé “regeir {IP %g%@é&&% nyathib Uf CSRﬁ‘ﬁx‘?ﬁtonﬁe Périodic

grans, or at | east

Tabie AU/ H%r nidte SomBoaitaadione bi morelinstaib/afiCelgma X% pfithePeriodic
ave properties including, but no

|
Tabid, imwhicha¥ comegpongy toapcéwgeﬁﬂ@srréfeh#agpﬁ%t | BiggHhe Pélibic

Tab?% O]gg ﬁ%ét%gg% Q{; @gﬁ. n}eta;?ug) &ir @t%ﬂeoér dﬁoﬂg ?Jge%@gt%n Chludnn 6 of

the PEROGL TRBR2nBRY oflé dffindte fdrﬂ;ﬁt&mﬂe efloneddr motei métals frava folumn 6
desired viscosity (for exanple, > 10 cSt for a crude
ofth@Bd'mvhcﬂ“alﬂPl gravrty of at least 10; e) a content of
I n 61 the
0. 0 o0 LRl isp R & 103 3P e PRIChr Rlurp
Perfb@[ﬁbl"ﬂﬂé i @dforohe beafore Ermpainds bigetommangsdements of Column X of
i nclude, per gram of disadvantaged crude: at |east
0.001 30 grams, at least 0.005 grans, or at | east
0. 01 granms of hydrocarbons wBih a boiling range
di stribution between 95 C and 200 C at 0.101 MPa; at
| east 0.01 grans, at |east 0.005
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grans, or at |least 0.001 granms of hydrocarbons with a
boi ling range distribution between 200 C and
WY 2003/069926 at | east 0.001 grans, at |east O. ooi’%&”gﬁ@"m”s
or at least 0.01 grans of hydrocarbons with a bojli nq
the Paiwtic Tallty inbwhich X durtespands 300 columminumberfor gxampje, 13-18) of

e PRS0 T B AE L BRTTE coBlpRSArAE of . g o

frm% !, 35%f tle PEMORICOTR] S AForbric bransiei compowidsaf@ne or more
istribution between 400 C and 650 C at 0.101 MPa.

elerbhigaffonnColyath Y ofibe Patigdie Aeblede, per gram of

di vant aged .cr ude; I i . .
0. JBSHETEoRE Y ik Hiticafle, "B o Hickal HERTEe peHodERle, weight
of awohiéw%g @'tl;/g ilmalrmfm ﬁ:e’i’dgiog%crle,imglﬁfoffm etﬂnseglt ggm iBe Periodic
at . a;, at east . rans, at._l|east .
Tabig, anwveight of acompaund of apclep thﬁ/%?rwééﬁaﬁ@ﬂg I%Mﬂfqm%edaﬂhe

el R P i B 1 4 o RGOt o
graﬂfof@htal(;%@&he Galovlated avdight of theymiolybdervommetal itthe catalyst isd).067

range distribuytion between 200 C and 300 C at 0. 101
graypper gram oiaddlys. 001 grans, at |east 0.005 grans, or

a Ce&génsttﬁ(}‘ u%llﬁ gﬁgghm%&ﬁﬂﬁn\ﬁ Jubsteatd Fobekdniplg a crude

range di C and 400 C at 0.10
feedyRaptah prbdatt, beastude phiuct)expressedaas weigkitfragtion 9r yeight percentage

baskoia e G HEFUOF B BTN IOE S sbbirt By Blich 9 weight
MPaes 30 8% ditd B YR BB Bk B e6Fers I8 thel rlixtwie ehat gentagys dra catalyst

of disadvantaged crude, at |least 0.001 grams, at
duringgwocedsi@@5 grans, or at |east 0.01 grans of

hydg.Qc ons M th,a P4 : j Lt
a  HSENAEE Fettiend pigRlepiiFvit a LR s dispblioibeen 204
°C ol 9Fy gnd SAPOREST °F) al PHL0¢ APy, Distiflaidicontéubistaagermined by
crude has er gram of di sadvantaged crude, a content
AS@MM?@?PQ‘Q@:?WGarbonS of at nost 0.2 grams or at npst

0. L , i sid/sesl iR Yohtaiakd Hethe molecular
per %%tgﬁtoﬁsjgggsd@an g@gﬁcr e, at least 0.001

stngtiesf a Aydioearbbon0 HeGSogomssontont ians tietampined by ASTMMethods
hydr ocar bo i.th a boilin di, 8L r i i 0N .Qf: »
E3§Y Kr oxueero by 762 iot ttal girogps, angyd3A%E: Shak: agﬁié‘ B¥ic flirogen
ref%?%oof'ii%?&géomg&indg Hhabe SpRAGY Bidt EA0C B, nindgdnaEd”) is as
. grans

, at least 0.005 grans, or at least 0.01
deteprained oy ASTM dMethobP28%-t h a boiling range

di stri bution of ,at.l east 650 C

di saﬁv‘gfﬁsarg sopree” rafers ?}ﬁ%d??ﬁ%ah%nc%&ﬁe %r engoggﬁ &gfl/% c(tmﬁgounds that
whi RCEE PRer® sasahddREd Bed tHervatalyst nehet toprovide bydrogen to

limted to, crudes fromof the follow n]% %;%I ons ;Pf ted &
cormpapnd(g) i the amds: feery A hydzegen sawrce sAHBF RN BAIohgUtsc 10,

nada T Lag hi j
v Rt e SR, Ga0 © iy ERoaBR LA me R s (b,
butAg)OWvater, O insiarres thelkof) eAand3s balanBamay Ye vendustesito Asicssithe net
Mal aysi a, and I ndonesja Sumatra, . Treat ngen f
amgpn £ Ry Arogge erevidride theasﬂvél?m%ﬂ%é in the cﬁ'l‘r%p{@?‘?i es of the

30 dj 5}
i gﬁl}% s e%x;eglgﬂl ‘?étief'sliﬁ r&oh@ﬁéds/sitvt% Forek WeQRdab Erush a catalyst.

accep Sportation or treatnent. A
Fla€ plackecrastiétesngtt Bad dartmiped byrARIBMtMethod D418%be treat ed

oy LS s B piss L S G SR EEE end i
exprEEh H)fg%m% Q?g: ﬁ[’o‘?ﬁtvgﬁﬂﬁe Of catdIfst 64 SHIQUIABE By s@@mation of all

escr I's generally suitable for 38
catalyst volumes in the contacting zones, as described herein.
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WD 2005/ 063926 PCT/ US2004/ 042338 transporting and/ or
treatnment. Properties of the crude product produced as
walzwsnéee herein are closer to the correspondh S2004/042338
properties of Wst Texas Internediate crude than the
cr Uddqhidenixture” rdfers éo a tompdsitiamthatmpndes oue prmoprraompounds that
f Brent cryde, than t crude, feed, e .
are St ngoart ey o Rrptbnee S, Fe0u Pl 4P Bbtpinafoy feferred to
as “§THAE o E%QH%BsiEBﬁ PR iR hides h%ﬂlbmahhlf'l b€ 8fie 6f mBfe compounds that
pre-treatnent, thereby enhancing refining
are ¢ifrhidcit SAPI veith ol ex moreaspmponndythat dra solidseat STP.

d f.ur | [ d li.zat | d/ or. 1.C.:

o shorpdie e GerrERaba i 18P 3e ShRind) B B flefucona
Unieh b Pufcafd ApplRACHAARSLIVPAT), Nyeshbazoodescr i bed

herein may ‘i'nclude contacting the crude feed with the

cat‘dMeigls(ia ymetal salis ofwrganic agidy oreerdn glkeh megals, alkaline-earth metals,

 catMgtsisaa yetal erdn
zind SRR MR of QFhakRS hefeth Arkirphe e ffbbls il salts of
orghie dei®is @Qietﬂﬁﬂlﬁlﬁlﬂd:;yb&STM{Mtaﬂbddftﬂlﬂl?ﬁ crude feed W|t th
one _or nore catalysts reiLative to e sahne ,praoper .
of MisreCatonResituel (MORY eamseiraem o 2 GHAIRAL epcgesidue
remBBAEOLAT okl B LSR8 F 13 AL IOPIE UGN b b Vterined by

rogen source I's one or nore
ASTydvietted i3580t hat under certain contacting conditions

hy dSapha Se o e aabon oo, ith AR TIE roee disriugion
betWeehCIEERBL 00 T a6@20@SE (T2 Y3t 0701 8P4 NFApHIRCEMAGR is as

contacting zohe 102A crude feed enters contacting
deteronined2ASTH Metitnd P53004. A contacting zone may be a

reagt.Qr . a rtion a react.or ',ol_d ' sof.

a ri\g&(’gﬁ 533 Hbcikgiitv %ﬁ%@“‘ﬁﬂg‘}%gﬁ JHhi?:’)?'a nr%l?sgté&o P’a '

C OIMNILV iF8 @ofiRRL’ reftgd 1odBe BorRbmaif aibkbE dansbigmpiron,r cbxdihations
bed reactor, an 20 ebu] | at i’r{}% bed react qr

thergih The MATY/1 oot oot ipsrOaiARTiTSACY S TV Piop D5708.

fl uingli s [ .

|1 qosti et Rths 16 R oubi® AR b BRAS ahbicllefof crude feed.

c oritNuat-canorsplisteentairing organicanygérechmypowsds’bieferh do erganic oxygen

facility..Contact of .the,c e.feed w.th he .. . .
conpgungd b 4 DA heGe A CHROP RIS GO ORS00y ercRboRylic containing

orghRObk PR Buipoli &SiicRitle, ub AleGidt BHREASS, ethds, §6IHé aGbisNlcohols,
zone may include one or nore catalysts (for exanple,

aromatic 2leohnds, Xictowes; jaldehydespmecosnitivations thereofs wilichodo uit heviea
Cfoie feed with a first catalyst of the two catalysts

M fe TAN of the crude feed. Subsequent cont act
of “Nim-écndesR81elN’ raferd de chfpshems dndfdrenixagedel components that
cat al yst decreases heteroatons content and increases
are ggsps aigh B ty. I n other enmbodi ments, TAN, viscosity,

N| /u 1 e . 3

cond SrEPEABDAL bty AR R R b A mer Y Shich represents the

flocpulapex tehéencgfoflabphatieneshdn hicogtudé fed0. Dhangéndipnalf theePwhlue is
10%rel ative to the sane properties. of the crude feed

desczibed by doh iR thans in Measereqiset mELa eRIcANGS S AfPhlipRe Peplization’,
Joufrl g*{/ﬁé{iﬁ;fenJ;j“P&PJz&%{z,;\é@"E’é’%Hi%ﬁr%s?fr L4t 985, Bp. 45-53.

the ¢co indg zone is in a range m
10-®0revdibfitetet’t, fmed nory diafifeten?, ahd Spoi8Grohfine/tieérdd pare

s A S5 S A ik
DRl AP0 E LR S, Nkl

catal yst per 100 granms of crude feed in the

contacting zone. Contacting conditions in the

contacting zone may include, but are not limted to,
35
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tenperature, pressure, hydrogen source flow, crude
feed flow, or conbinations thereof. 5 Contactin
WOQDes/dsBees i n sone enbodi nents are controll ed ]fqggmszooatmzsss
produce a crude product with specific properties.
insttRAENE gﬁidé&ﬁeﬁﬁlcstm@., BlORrsd, G&a%g@,rwsmynnﬁ g aséd tondetermine
50-500 C, 60-440 C, 70-430 C, or 80-420 C. Pressure
theservalesont acti ng zone may range fromO0.1-20 Ma, 1-12

P S MR P cofdhlEnadoiSY 8 lSuige b gach wbdve 538 °C

(1060 )18 dbtermiedbyl ASTM MethaioDs30rbodi ments, LHSV 10 is
at I'east 5 h', at |least 11 h', at |eas %5 If,. of at
[ 4SCFRY thfess tostasBsimikinest o etipet b ot Ry Seeh
SOou; . .
gao uftat SO0t 4 GG 18 a0 erBed B ATTM MedEDIGE
cr UAN e fderk ycpa'/l el acid sngber exfn/resmd@s millg2i08 (r‘n}:m’ﬁ/qu,OH per
0.5-10, 000 NnB/n8, 1-8, 000 -5 _0 nB,
grawm. (320 o sampigy FAN rasdstamin /Aggwg‘?ﬁ‘?ﬂ’é’g "th the
cat. (Pré*’ rﬁ?érs td ngdﬂaxng{bgg%m QHofltng tahge@sRibhEion between 343 °C

enbodi e IS°CO wth carrier gas(es) and
(650 EE) andf38t°6( 1000 Bt 0 HE MBat ¥&Q aoptentanas deterpined by ASTM
may Db for exanple, nitrogen, helium and/or argon.
Me&‘ﬁé@?W'i er gas may facilitate flow of the crude feed
anohBedstePWebdrs 1 RinBMAEE $RBoSY UL 32.819C (106 °BRNVECDity]s as

zones(s). The carrier gas may al so enhance mxing in
detarminagorsingcAS Y Methodd)443.n sonme  enbodi nents, a

2%’ %ggﬁe Qﬂ:ﬁ%’é rlggﬁﬂé &ﬁlg@é@ﬂﬁ{ Brto Y gfl@qutggd gﬁg BBRE vAlhe obtained for

asa carrier

a profércy 6ftha keksbtiaty tested ist iasiéoof it ofithe dese meilive, thedesigasthod
source may enter contacti n% zone, 102 co-currently with

may hemodified and/ios gecrlbratrsAoitest forsush POPE Y at el y vi a |
condyi bQtARA droeatbas borthintdyformations
cr Engd%séé%\%e kﬁoglgggf%g‘f@%t% pr ogﬂ%lggya t ot al %r oduct L

andtthet sthtilizedd adrudescmayl éngbudecrade, oihndrudenareggnerally solid, semi-solid,

TN T —
asSOWal, dafts R REHIbinakidAs thEh filnptheRn@i46 fory stbilized crude.

contacting zone 102 and enter separation zone 108 via
Suchotabilization Mmayloftes opeirati anproximateliogthepreduciign anyphERIfINg site.

and ‘ e sepajated . o .
qerAaEE e SBRANLT Lk i B B dlejorra il ke in.
treafi@snt! fhéllityo pegisca itiiple chfiposenisiaithispetifi¢ boilipg eange distributions
separation zone 108 vl a condui i}wl,12, anﬁls tBen. F :cludes. but
(for examplso periha digidlates N 6Yh eRdior Bibricating Ay, | ;!ﬁ%@ 1pR ineludes, bu
i Y i : r ds.
R
Undietilfsichndfor unfragionetisitatilifddarudes amgyl includhgemperents that have a
sul fide, carbon di oxi.de,  and/ 0@50ar bon, nonoxi

ide),
carlonpiabes gBevs A M AHIRBHEROS & diatl S BER of CORIpIRPRT PyLgram of
il helACrB ! @¢Balted

T R L A S e S R S ey
cruddspdesghed/oppal arndes, or cobbimationsiberebl r'dppped 4G faneto a crude that

005/ 063926, PCT/ US2004/ 042338 | n so odi ros
has g1 HERUS 0 GheP TG G ISt TOBROMAE o RO AL FAVE & Popt point below
35 R Q0N 861 MPaQbEPE B Pk} hdve HRES fidiRE. THpickily, abppBal udes will

contacting zones. The total product nay be separated
have@ dootent offe nosti6d gremeattmesh 8.0 x4 Yr afmest 0.2 gragiseof such

schemati cs of fetg‘oodi n&nts of contacting system 100
compprents pey gramof the fapped F14dfy ee cont acting zones. In

FIGS. 2A and 2B, contacting system 100 i ncl udes

contacting zones 102 and 114. FIGS. 3A and 3B include

contacting zones 102, 114, 116. In FIGS. 2A and 3A

contacting zones 102, 114, 146 are depicted as

separate contacting
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zones in one reactor. The crude feed enters cont actl ng
zone 102 via conduit 104. In sonme enbodi nents

WQ 205i06392¢as i s conbined with the hydrogen sou;Pngqﬁ%“o“mz“s
10 conduit 106 and is introduced into the contacting
z oiSemeastabilized xcrudes havenpropertias that slidve therstahibizedaguddsdonbe

bl oo B b AR BRI e
pipeEASE Hudkd, br Mdﬁs) COIRS e h&@@&i@é%umwnmw?ﬂh ; olperHR8 that

and/or in a difection counter to the flow of crude
rendeeﬁam/d:aadmge& ddigadvantaged gnﬂeamay be upgrtiepiable tofa tramgportation

camp?g%f? enﬁ%ﬁ %151%%%{1 the |ern as cou%egtﬁdﬁ%t he

disad@intpel chide! Mhe eEatidenib @eme\méy*bd dueh @ak ahaetvoihiat meludes the

of the crude '' feed-with catalyst(s) in contacting

dlsaéwgfémm ipdgemed toa costhyite produce deansport, aad{or sk

1 SR bl Bl e bR e ARLIRG PP EEihlthe 1) TAN of
at leantiit g at leag 03 rb9 viktdsityoofed hiasict0 ¢83; JHoakI gravity Alanbsddi dpa total
NSt T S D B A o

{
crud€ N Aol Rterlbins okt R IR 1002 BBt JR Bl ms per gram of
crudef ) eaesidud contend of atdedsh §.01 @ramd dfresidae perngtamt of ki@de; ghd Cs

s S 2o SRR LR e S S P o
conté® T at fehét (ﬂiﬂi/ $mS BPMACR pBOgraANT chlde; H% dontdt b thetd A metal

product. The total (groduct exits 25 contacting zone
saltsof prgandy anidscafat keest (@000 rgsams of metlxpar gram 9@ geadat Pron

comb2fiods ferkhe 15308 ehrbodiient] el dtifcR M Tha P I, per gram

. of digidid@iagpd ORde, tat ekt (32 R Gl resitue; @ﬂl%aﬁt@)& gﬂams(‘(ﬁhdsidﬁe at least

112. FIG_ 4 is a schematic of an enbodi nent of a
0.5 grama phreskiNe vk eaﬁtsq 9 eeamsf residpn. Jasprg esipodinentsghe
disacifdp QIR RIATEL, NN 14 B LR P08 O L GRPRDS to 10, or
0.4 axdyfaroad. i Imrceztmmemﬂlﬂﬂnnatts | dispeltvarsagredrarades; panfgram @f disadvantaged

e SRCHEL SAER, e e, REN et s 10 LEFRILGUES o i o

0.02%8Ra4 at i on, pressure reduction) to produce the crude
eed. For exanpl e, water nmay be at least partially
S epascumee@nbacbmenm,edlaac@admm crydes lewe greopettiesaneludisg, but not

i 8 Ty SEARERERS50) S0 aRY FafleRiGls s el P oy ot gyeen

per g2l CRRR Fee )4 US tEfed 238Btent €A leaBi0.04 gldn¥s of C5 asphaltenes

separated fromthe di sadvantaged crude to produce t

per g @& crusedeed; d) a bigher @ﬂ@é@FﬂWéﬁ/ﬂ@OSlﬁt (forerampde. ol Q FSﬁrfOf a
a2 fg U P 0 DR RO AP

acidssiun taseM 0600 1airam e 8f el Peerigran oftrnidbeor 3 e@rﬁbﬁbﬁdns thereof
conponents exit separation zone 120 via conduit

Thisedvadaged cepdspmay iaeluds, prf Seperilisadiantaghd Grzéﬁ ait H’ast 0.001
oI PR0 BRALS or 1G98 Tl Pl TR s o

distribution betswesk 95 e0iand 20&ACE 04 0D diP4; agleasiiy] ghaﬂis[ atkiaasnt 01005

of at least 120 C. Typically, e .separ at ed
granp eyt gt 0, 0Q5Emgof wsi@caqboe%wg Adiiling Enge %lsmurlpﬂ hetween

200 J@%g;g%(gj %ﬁ bt (?H?l' 19@' baLYaeD. 001’%9}11]40 OleSst 01083 -5 gxgs,cer o feast

east’ a portion-o e crude fe
&01gﬁmﬁaﬁﬂwdkmaﬂmnmnﬂhhﬂﬁnhmgnmgedﬁaﬂnMnnbawwng3§9§Cemﬂ400°C
100 (see, for exanple, the contacting zones in FIGS.
1-3) via conduit 126 to be further processed to forma
crude product. In 37
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sonme enbodi nents, separation zone 120 may be

posi ti oned upstream or downstream of a desaltin
WQuI05/063826 er processi ng, the crude product exi EET/US2004/042338
“contacting system 100 via conduit 112. 15 In sone

at 0. BNY0O@h B £ ledst@.00T PensPaIess0.005 drh@sde Gt Waiti0.0] graumef
that is the same as or different.fromthe %gﬁﬁf(ﬁ?&
hydreearbansavigh @ boiling rensgdlistibwinnchetivasn 400 Lonnd 181 MPa.
cr r. . )
O SSAPEIE Byl R AR gl Bl o Soast 0,01
grambﬁdtﬂ%ponbsfm' 8 of hﬁlgasbbiillfgrams ﬁﬁhydmeaihmrs wiﬁﬂatbbiiingdrange
. Vviscosjty of the crude. anot her exanple, t ude
sty of SOmQet R0 B oh A1 NIPH oL Feaecd P BBt Ione AL Erns, or
at o R OF s o IRESONS RORAKPRE g B R LD C and
200 ihat G 1 QIdMPaT htclednt 0:100¢ groms) dti beastrh§0grassj orzeh least @1 grams of

MR O RN
at les3Y §.06 1ok, %i Rag@UbSi %raﬂl@,”or afast?.01 pAis oF YafdchMondwith a

the crude product exits contactin B/stem 100 via
i),

boilingraage distcitsitionderween300 SEuanddt 00 EHdVIRg: andras 1epg0.001

gy S 08 ERE o g ks B A BBt s one

distribirti@abEwet@ 0@ %@ aRd 650 eClaydnotamknn stream such as
napht ha, produced from separati on of one, or nore cru
fe-g‘@m

. e
s disadvanipged cpides mex inglude, Pev glm&@ﬂﬂlﬁévwﬁég@o?r}lg% @t least

* COPIHER ROl g 19 USSR BT

rangeidiseibutipn ofitiomodil 160 ACrag 0261 MPAGn edditips to bighefoilug h
bl endi zope Vvia, conduit, 132. A m xing system 30 .

compgaeRig. JVBFeI: e dvedyAniees Buds babmer g Sfdidipiipgelionde, &

contddt 8FMch HYRYoddRhs Bf A9H6s: 0.5 p@1s dr GRidog® 1 gRghonat ed. by

refineriés and/or transportation carriers. Product
s pSwhé disadvastageil poidesimay fudluds, pengram ofdisadyantagedcrude, at least

ange of, or Limt of APl agravit ' ' T
o.of 435, 18 0305 e, B o 0 e T Plpcb S5 ot
rangddie@ibutign 60MEedsB A0V PO at 6Q0UMPa. 134 to be transported

or_processed. 42 WD 2005/ 063926 PCT/ US20Q04/ 042338 gétleast

FI Some disadnantged andas mgs indvdpy gererery of disadxaniagesi ey
oh g . . <
0.004 Gy WA QU0 Y, bE 2 18D I1 inils SEHYABLAGEES GitidDoting

rangd disiibutidin of atrleghe 65@8C. t hen enters contacting system

1 t hrough .conduit 126 | east. sone . cqQ nent s

T (ErAETIES Oh sy abpssghiiles e Taieht bS BPBIPALTER TFgRRCeESS
descritied HeRAA Mdiude2 fut £ not 11BRSE toA cRRES HBM &fthd RfloWikElRgions of the

product exits contacting system 100 and enters
world|&8dGnlf Crastandis80thehr CaliformiaCariata Tassands, iiyazijipo Sartes and

Camfis 3R, Ftn SRR eE G, Hrired KBeE D Rodl SenAnaol
Offshord] ThiRdse Bihhi By, NamBhr 14! BMse Maldyse4 uad IndbhesikSanded.

product exits bl'ending zone 130 via conduit 134. In
s Shreatarend of disadventagerbcrudesimay eolance thepippertiehef the ended

. roduct are 1 rapsporied to a refiner n r

aisadPRANrPAG sirh el BRRRdeS At B B PP e S P B

treatddgnded product may be processed to produce
commer ci al products such as transportatjon fuel,

hehetudg andésr disadyantagad coideshatds tnbeclapated Imreiads sfergedhigyas

k. dnclide.distilli and/ or firacti | 4 di st LlJ
orud JRE” HEsFde ek diaf B iinsit AL s IR Herei), Tht bhlaBRu i
resultifY Rot ifdatrhé@tof thef dradd feeSas decritedthetsids permralty; suitable for
crude product, the bl ended product, and/or the one or

15 nore distillate fractions may be. hydrotreated.
38
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In some enbodi nents, the crude product-has a TAN of at
nost 90% at nost 50% at nost 30% or atnost_ 109

WO RWSPAM26f t he crude feed. In sone enbodi nent s"C;LTa{%?@é“’“m?'s
product has a TAN in a range of 1-80% 20-70% 30-60%
nb“ﬁ%" a'iﬂ%xq{eaﬁﬁenﬂm idslE theodrude pfodiash prbducediat destribed
e

ments, the crude product has a TAN of at npst
hereit arpsloseri the Sorrespopding Pppertiesof West Toxas W cgude than

the R raft b oicsel By tnf SlrEibghdii RS G Bl thde, than the erude

feed| Befdby@nBdcing ﬂze?e@ﬁiﬁ)rﬁﬁ‘ﬂvaﬁienﬁ'mescmdi Pehido Sutlh erude prisluct may be
product may be in a range from 0.001 .0.01 t
refingd witholespoigm prs-teament fhershy cRhARsHIEHS flgig gepgigy e
t
weafisRPHEY ATl ictrgblol, EndAREAin flo/dh aofBherSRllIAon to
reméveeiniutitielie content of the 25 crude feed. The crude

DR eAiept A4 T Begin B Ao BABIRYerB0nh AERHBR bigeiagoay
1nc11ﬂ{e Jogfacfﬂhweecr&@é‘f‘e%& tyifhfthé Bﬁal‘tfy%ﬂ@% f1@@ftactify zeiRldnd/op

I men e crude product has, per gram of crude
combmatium oftwontrahomichtiactingzomes nin 4 pordagtmgFone.4 iast one property

oo 5k LR el Uy e e 8 e

relaﬁ@e"tbathé‘sﬁﬁ@ E@R?bﬁthetchﬁle%w elnrmeaémmﬁmeﬂsmmcﬁnge
grans of In sone enbodi nents t he_t ot al

pcrf@mﬂdsntthepresmce@f adwdrgen seuree.sn SP@lei%b)le’@Gn% ‘é@/é’%‘iogen

90 110% of
soudy ot QR caftls BATERE cBlaih COpBLAAR @R fbns ket o
providétiebitiveDf soiall amsunts ofiydabgenab tcsmpoﬁnd(sgmrthcz cade deedof
at _nost 90%, at rmgt 50% at nos

1
51 Hfiol ik sehemsbROLHREFIGEYHFD: 109 e inriogdh qoBtigping Zbre 1024 -
n b 1
on BTk 08 L E088 047 CORAR sy
reactoty il poioncf atredrder, sultipleportions efia raattomear sombinations Hiereof.

salts of o Cc_aci a
Bxagios o5 <OReRE 69RO IS parERY (e tBasier SR AT e an
ebumﬁ@lbea%éc%op& cORtiABLSly sBfbditankReddier (ECBTRY, eeﬂiudlzed bed
Organi c aci ds t hat general ly formpetal  sal s |ncI u e

reactars a sprey neactor) ang a kqhiddiquiddoptaeiari &n gertaia emppdigieats,
d | f
con e S PO TR T e o it

the éﬁ@eﬂ?ﬁttﬁﬁh Goraadtiy, sysle@naothaehé & cmﬁmlrbus prodesste aaich process.
aci d he netal portjon of the netal saltf Xrgl ncI ude
al Kaeicoptacting meomaié inghide @ne of more catalys!s §iog s
cata&g{sﬁsfﬁ Mhe eﬁ})&ﬁh{eﬂﬁ o of‘ﬁfeﬁ%rﬁde( fe? vﬁ%ad@ls?catalyst of the two
estum calcrum " and bariu um 12 netal s
cataI}fstBrmey(maipb@TAN ofthaorhde detl. (BbseqehUemtacs oﬁﬁxeaccelc@d dAN

cmd@ﬁ?%ﬁwﬁh)aﬁ AN gqt%(@tsdﬂm W@e%&:@%rq%&%ﬁ rchgtx Shereases API
gra‘ﬁgb Qﬁ o‘E‘EFc‘i’Eﬁ'nboH Dferftd, q@ﬂq JRARdsied, Niaw/rR cofffedl, heleFdatiths &intent,

s In neta salts ‘of organic acids, per gram of
residweuatamt, AREg avity, om comhg!atufmsmﬁ theequopDticspiihe cuge product

RN SR

crudé%é’dwﬁﬁbhéoﬂndiégﬁngﬁsac' ds per gram of crude
product. In sonme enbodi nents, a total content of

netlalcertiin emptodiments tasrobﬁn@o@mlystan thescaptacting zepq igdn g sange
frong iﬁ%@ﬁpl%ﬁ ﬁﬁ&éﬁ g(.( ‘irﬂlg/om iﬁo tzlg g ‘}%?%’t&fal Injﬁﬁmk g‘f %de feed in

organi ¢ acl
theé %ac% d8né ChfkontderfbddRbRs em@ﬁy B BatalystAiid @u@rﬁeédzmﬁr
e cr de product produced from contact of the crude
feed with catal yst, at the contacting conditions, is
70-130% 80-120% 90-110% 3@r 100-130% of the API
gravity of the crude feed. In certain enbodi nents, API
gravity of
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20 the crude product is from 14-40, 15-30, or 16-25.
In certain enbodi nents, the crude product has
WO 2003063036 of at npst 90% at nost 80% or at %ﬁg{US;}@%MZS:&s
of the .viscosity of the crude feed. In sone
incdudecfilon®i03 ~10 pems; 0.005-5grans or OHs3 gramssefnatalyst par E00 grams of
r e, .0f . 10-60% 20-50% or 30-40% of the viscosity of
cr"ld%gge'iclpl}h%c?@@‘?ﬁngl@ng'one enbodi nents, the viscosity of

t Petcr‘?h%ang cBsiEbnd i thé cdiatind Q¥me tndylificidde, busaresiot limited to,
0] e Ccru

e feed while the APl gravity of the crude
terppasafute, pressue, lslyogensource Slgw, coidedoed B, o comhinggps thereof.

cofediibe foddfiod f 3P hbodirfOE SHRAALITHrodnde Merkdd tduct
wilOecidic piesdrti& Yenteratoetin oontictial zone ma§amnge frdme 50-500 ° C,
total heteroatons content of the crude feed. In

60:440¢°6:, AO-4AB 36l o420 1h Pressreio eRMtiRGIng Zone may rapee from 0.1-20
MERLERATOPE PR 3t gt St anlgodity

I e total heteéeroatons
fron0 011630 hhf0.5267c 14206 @561 5 bh aw@atd bith bulsamememsbodiments, LHSV

ST 5 BRI
sul fI’g Enfﬁgﬂﬁﬁéﬂt%ﬂf whilk e tdfodeh Rtk is fipplie@h$ @k (for example,

enbodi nents, the crude product has a sulfur ‘content of
hydtoger gad), 4 fatioatf the gaseoBOidregensquise to tosodsiped typically ranges

PCTI.US20 42338 0% 30 09% e 3 c
sy FR AR o 0 8 sSh-Ehod AP S 0 K .00
Nﬁétgﬁﬂsdf' 10Ug0009RE Rkt coffactel Gvith tie eatalysts)c t TheshydfogkRBBfrce, in some

-120% or 90-110% of the sul fur cont egc{ of h(ﬁ .
emboditrents dgicombingd mitheapisa igarpy andiresirgula) ﬂ’é@}iﬁ&\‘ ¢ contacting
nkent of the.cr 3 t t 4 cartt
2ot s P by 4 Bt AodF Oy Syt hOcaftorgas

may fatligne floansiaht caile fdvd andlod low efttie hydrogemsautain the contacting

embodi_nents, the crude oduct. has. total .nitro
zopgt)e e SAITIY SRS B a%%e aice uxuie 1%3% Copftagrigg PR o 0 SOTRe
: Berok SkdhplBi hyR68sh, et bor ethahd)enay be used
eng{o&lg-ﬁe tg’% .yd?(ﬁg%l%r%eu}ce?rbodi rre%ts,ik_)a%i;hc nitrogcren nay
asaaatrieniganind fegircwlatdd throvghube conlpcting AORRE  95% at nost

90%,.. at st 50% at nost 109%.. Sk Ho

bas i@emyﬁ%ﬁfé‘ﬁ"l&%ﬁ%teﬁei G oraﬁa%tpﬁézc%}reulgﬁg C%Jeeg eﬂfl% Wifh the crude
febEintcdbBui€ Th et a%sly ViaoRauit €06 hletitadtiag zand 3, contact of the

nitrogen content of at l|least 1% at Ieglst 30%, at

crudecfeed Bitna catalyst praduses ointal produstthah incfudgs ¢ cayleproduct, and, in

cant ent.. t . s . i
B 0 4 BB s i e
fe@DMd/Githeagdrop&Ysowte iMeohdBO%6. aThermsdl pi@dict mey axit poecting

5% of the oxygen contenf of the .15 crude feed. In
zoge 1 9Aped eFBoOPAEHPR ZoRMEDS iR AR PELEt has an oxygen

cont : 9 9 detPfroi@the total
oo il R A SRR iRl iy bE R o o
product asing gexdraklly kmowis sepbiation xscheiquesforenamyle,igae lignidgeparation.
product is in a range from 140% .10- 70%.,20-60% ,0
OOt oy GERSELR G JF R EoRHIL% hbéh 8 fransported
ity LAPEREsS pipeli QRLserdfinefied; BMHRO ¥MIck i es, 0
toa.C| ‘%@ﬁg@ﬁﬂ%@ﬁiP“?ﬁﬁﬁéﬁﬁﬁgéSfodﬁct ﬁ%iebe atpngstugzon e
cofffation thdreotd Fhesmeagtinetodd gas0ymed dwiieg progsssingt(fis example,

NN DA e T T
soﬁ%%@%nd?&%ﬁ‘i@r g3k, FRE BRXYd b mé}ﬁlbéjre@ggf@ wetittingkystem 100,

at lI'east 3 0% at |east 8 or at |east, 99%
pusiffietl Ftearisporagd tocusitremecessing 20e1sexsiptage yessalscengsbnapions thereof.
t he crude feed.
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In sonme enbodi nents, sel ected organi c oxygen conpounds
may be reduced in the 25 crude feed. In sone
WOorrberdloa6t s, carboxylic acids and/or netal sal PGT/LS2004/042338

carboxylic acids may be chem cally reduced before
noin sandembodimentsncentadting the gade feedwigethecs g produce a

total A RS BIRIT T o P autioile eS T8 pSf ProRici Rl be
sepatitdd R fBRh 4 Gddé Efdaugﬂ‘an@rgab@sj, s of the crude product

usi ng generally known spectroscopi c net hods

ex IS -3 iand schewetionef epahosdiments of gqm@qqnsrsﬂ#%( {6 gt gpotudes

as 30 chranat ogra T e i Ghaide
ewo B B SR CRE RO oo 1S i PBC o syt (Al
contdBifilz 0% 161 atDB14. TGS, 0A and JBointlude Yonihctivgzaney 462 114, 116.

content of the crude feed, a AN of .the crude .
In Fp%ddcand $A eonissing aongs W2, REG 018 6up Seniciada obite sqptacting

1. %0 F%j\!,,fe&swﬁa vid dbn@eitt164.n
zon%r}ﬁggﬁ%ﬁtt%é %ﬁg}dgrggge product ﬁfe\ aﬁsgg%’en 25 WO )
2005 5163 960 BETMHS AR rhhet 238 & cornhineshwith theydregessource in
194N at | east 30%. at .| east

809 l. 99
condiol W4 R T

i BELYY hdbhydbgditanircedf/orahe carrier gas
em@%%&%@@%éé%AQ% they TAN of the crude

mayf et thelcka ¢t mor! doptacting zenes adthihe grnde faesepawptely via conduit 106

ontent of carboxylic . aci nd/ t ; '

and 38 o ipseRon Zarnigr o6 FeRL g o8 e VIE 191 RS Bhduit 106.
Adc@l?(% ofGhe ﬁifdgﬂgé’li sdR8é afiortthe cativtigasicoanlter tothe dlosoof thg trude

of non-carboxylic_containing organjc, oxygen conpounds
feedninay prhance wdceg apdion oomact of thgcrradefos PiHAS catalyst

nons car L . [ i . Afsa eled

¢ h&bisn gt tfpde b8 i WioBisH R inCcoft iR cofIDATORASe e
strehdCTUE €64 stBait Bowmiremdoatacting zonel023p contagtinglzpne 114. In FIGS.

5 e e oS 2Ty B850 1

i n%dﬁ‘?e?cﬁnk BohdsS1 00484 U113 mS inbIaHe b of e Eatdlydls. 9As shown in -
grans or from 0.82- (0.88 grams of _carbon per gram of .
FIGC R Bglhe fiecdcitieam eXits gpitaciire zane 102 vinenndyi 18 gnd ppigrscontacting

song 1830 okt 25y S5 BERRY S BUREpk Y 014 v sonduit 118
and%%egmn%ggzgﬁggm,A crude product atomc HCratio

In 10-30% of 15 the crude feed atomic H C ratio.

i ndihedfbedstrdazm map baicentapiad svithaddiional satalyss) F&B‘?%@’Hg zone

in. the process i:§:n | aﬁ{fﬁﬁ S vroduct exit
114taﬁ‘g{°-r ﬁ%ﬁ‘gﬁ@%"?‘% 13?5‘35‘%%&‘?%%3. u.&qfhgﬁ?ﬁde pg? olélzlcucpf}t(l S' .
contddhsigei® 1 1AeREMIRBhGcIMS Fore 116ngé enferdxephiatign ponnt 4 via conduit

In sone enbodi ments, the crude pr duglt] I ncl udes &f .rude
1109 Tmcordetmiadugt aad/op £ 63re) sgparaf m gheyetal PEdLCh o %

. : rocarbons with a

pro%‘g"?g;u“%gsg %‘ﬂw“&é‘qéu he1 6 ARV, 078 most 100 C at

0. 106G, ¥Raa sctenatiesit af efibbdignentref a sepafatism 29ono @psteeag of

condhcug PSR SO b AP ASHO ERPEEd SRS ST R og O itoppe) e
sep%\’égéﬁ 20hed3D vigE it %{)2_. }Cl_fl Q8paPatRPbolle 320 Ril¥St Dportion of the

rocarbons wth a boiling range distribution between |
disaRentgedoordd SB3Gerated isib@ 1e uesknowsa in the apforgxample, sparging,

or fromO0.001-0.5 gr .of. __hydrocarb ik h
membrant AepaIGePEFSE FENEION B NILER Cagou Bk Fmample, wate
art] Qfﬂdrﬁ 4 ieasthe Qi@VanBigt®rudel Thanother &ainple,
ma?g&gﬁgé\%ﬁaaﬂnéﬁ%? yd%o?gr bogs W th ag%boiol ing range .
combicibaits et have boilieg mangealiribwipngstow 94 Cor WA °G pay be at
sonme enbodi ments the crude product includes, per gram
of crude product, at
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| east 0.001 grams of hydrocarbons wth a boiling range
distribution of at nost 100 C at 0.101 MPa a

WO 20806392901 grans of hydrocarbons with a boil :}g’/ér?‘ﬁsgf%‘émms
di stribution 30 between 100 C and 200 C at 0. 101

Jeast partisihyesepaiacadl fremntthe disadvaotagerd cynde toiprodres the &v@eafﬁé\f “in some
|'east 0. 001 | east 0. :

embgdingpt 5Pt AR RARCLSE A0 cpphoRAds B yclatio RRlihtha ar
sep%ﬁt’g@ EronPih Aikalivaiidgel 2y iR 1A 38kt Rinbodithans, avleastta portion of the

granms, or at nost 0.8 grams of naphtha per gram
separiited componEntsexit sspastivnzos0 ) 0da gomsl 452004/ 042338

I n sone odi jrent th A . .

o SRTERRZE B e bl B0 45 e Gy oo
a mixdiSre 9 S6ihpbiiints WRR h ®0ilingfratfeedistibition efat leaSh00 °C or, in some

distillate content of the crude prod ca, rrg_éﬁe, er d
embypdiments, adoiling rangeidistributian of aidsast 120 i 0yetsB0Y. thE Separate

r .001-. . . ist@bitibn be
s
100cobeqt 121};-9(7(%])'10,%%30%00 °<(Jj:2 Oflhleast a 901451)”3@;3@1@ cmﬂ@feaﬁj@uts

content o t he crude eea. n s e I men , t he .
SepaBiielbzons 138881l eiesS COMACURR FTTR 10D (RS> S SHERPIE: the Gapjacting

zonés?gltr;;ﬁ’e%‘so I1 %6 %@%&ﬁﬂﬁﬁfﬁ@ 1 e ARG <84 &Formb &8de Product. In

grams, or 0.001-0.3 grarrs. In sone
sonfrdpsibidiraeits, sepdretion zuhe 130avajche prsitioned apptarsen elodnverream of a

of. 70-130% 80 10,120% ot 905110%.0f the. resi.due . :
desBHREBRE. et PDOERiTte esTte A AR BB 100 i condui
1120er gram of crude product, a residue content in a

range from 0. 00001-0.8 grams, 0.0001- 0.5 grans )

0. m%m.mwmts,oh@mg@p@dgp@ﬁblww@wﬂi@ grudg thatis thy same as

o O P Rk O BB o et it s

cm@éﬁhé‘v%é’/% &i&feﬁ‘&% Vi@&ﬁ@ﬂﬁéﬁgjér&hhﬁdge’n arhllkdﬂleﬂ pesiuctidvieg z; viscosity

t he crude product has a 5 asphal t.enes coptent. o

thatis bpRyen Gupisapsity B thessguge IPJUEL SRDLE oSty Of fhe crade” Tn another
| ! e ink A TN Rt s different,

exa%%@% gf‘en%ﬁ?ezp&? E‘%ﬁ‘&y gés%]}%gﬁ enes &é{gﬁ ?gﬁtn b of the ¢ rli de e

thefebg grdducimt al praduct tiRtthans Tdhthat Bdswesn the TAdhaf thy gmadsroduct

i ARG G i Bl 0
of kbenViRinaaet 8Nfn sebiaid difbsdimesf @ads febd eftenscontacting system

enbodi nents, decreasing the CS asphal t enes content of-
100 ¥ie candnite! 0AQaricetdeash a ipertinm ofithe erude Produel exits gepipcting system 100

. st abl, t ent W t-ahi Li the,
via gpigC RIS odne ST DERGRE Pl o0 el Bine 130, a least
porﬁbﬁ ofBe _BRRYPrbANE 55 coRliiast wih dndbRmoeprentss margarbe(for example, a

conbi ned to produce a mathematjcal relatiaqnshi
hydgecaremrstrene surlyps pRRslkasprogucsd iR aenegationptiopE of mpg crude

roduct, rel at] t ' ' ' '
L
proésss %ﬁ%ﬁiﬁd, cAetead) ﬂgﬁgl ox&ﬁﬁc’zﬁt‘es thet?f ﬁmeidtrgmwdﬁneeﬂﬂ lcf:ltSO
my be represented hy S. sum of a crude product..

blepdipg zonecl}oraipsiream ob i al?l%l}dl%ﬁ’ez%ed%%‘in%“k?é%&c %h’f‘%’ﬂ{’g system

DStel ; e gt fr&uct
maf ¢ 125 TROERER tfhdie Zone 130 ThE BRenliB pRAUAAIRAREE rSuc
spedilitRBIBiesighsited bg refinedies brd/dr trBispaftatidnecartierde Prdoduct

be i from,1-99% 10-90% .. 20-.80% of
MG AT RTINS T e
vis?c{rsg{%e%’%r&ﬁ@fﬁ@ﬁoh% t@éﬁ‘g H‘Bg IPIQ%H%_? Iil%gﬂétee&lts bRentihgdoha 9@ via

conduit 134 to be transported or processed.

42



10

15

20

25

30

In certain enbodi nents, the crude product has a MCR

content that is at nost 90% at nost 80% at
BWOMOMN6IRE npst 10% of the MCR content of the ?@@52004”4233&

feed. In sone enbodinments, the crude product has a

MCIR, 00 6 Rhe diSadvanfipged cratle knt&ﬁ%ep&z@hﬁ’ﬁ)%nmmmpgh conduit 122,
2005/ 063926 PCT/ US2004/ 042338 _ 60% . or 3 % o{h t D1 foed.
and fieRlissdantAgedorude s separaied 5 previopsly deserited P SIS

The 611’5%3”%1 %@%}m&aﬁﬁz}é %%%dﬁ 196 %o@ghlc(ﬁfd@i’fs.lQG At least some

gr ars grams of MCR per gra
m@Bn&dwﬂemrth@dmadvmagedmcmhadpmmomﬂaommmdmt 124. At

product includes from reater t han
least npertion of thecapde pod § COntARIESY gﬁglgf@@ﬂd s Bleh&RS zone

dep @hter blendi fzone 130
A ittt g

dlretrrmﬁomudemhnbmandjmn mda‘névbﬁp wde produeht

o e ob At Bt Bl 000, .“r: bl
oo nIPI%SmS regﬂ)%dﬁﬁé‘iﬁél Ghe criYié pRAASCIRdLTItheblehdadeprodudprene

I gure one or nore catal ysts

d b
tranorsdito naefinry endigea eagnsst fagility.n&ha grode Fch e blended
d t d
pm(%}cgﬁzgyt regjgg%ls; t?) é)ﬁc%cﬁacg Bﬁﬂjm 2 e{ﬁ?&ﬁ&‘@s&lﬁ%& S Rtatias fuel,

I es of the crude

heaﬁﬁg%ﬁlel ?pumbaafsoaleenenﬁsamayrowssingdaay imluda rdastaaﬂmg arrdm:rtfwtmnally
reduced TAN: d Vi s

dlstﬂhng\ﬂzemmdﬁ wredud and/or b Bl e&sie'ﬂ(rj ducdo B bhe G mbfiyifffe
fra0$8§? gﬁresog% n{r@%}%ﬁ&@? O Wi %ﬁ'édﬁ%&tﬁé“lﬂéﬁgd ,prédudt; @Mﬁﬁ: dhe one or

educe asphal tenes
moﬁ@iﬁﬁﬁteﬁ@énmewdﬁHWRMent h) increased API

gravity; |) a.reduc ont e I A o

Lol Tsogie et cridg Prodvet i Tagi<D ak hofE) ey ot mast 50%,

at n?&?go%e HP%%SE% rib% of2A€ TAIN.HPhe cridedhal. tlmasmfemﬂmdlments, crude
uct, relative to the crudefeﬂ&gd}?f eTAN £th

proémdtéras aﬂ‘e\ll\}'lmihmge@f\lwﬁﬂﬂ’e 26r 1%, 30reff5er on 405500t thsy ol the

cm@g(%q.& gn qr? mJC'BB 8g5r ¢ abcﬁ'udesﬂgggé] Rhd Alriayy Sf‘z?criﬁ@st 1F&most

y selectively
0.57 GG 0 BAM b5t 5,0t &ioste 1§ ered nvist 0.661 TAN of the crude product will

frequeony bestimmst: ST ot AL P LB, fE\ERE EifoRiments,
TA&h?;ﬁ@eeﬁx{u glpgo&ﬂx%{*rnggiﬁl dargt% 6 ©0O1 16013t 6.0 it 0.208Y0.08 to 0.1.

ion, and not on reduction
of i e erabutinReNR] the cﬁhhq::oduweha'sﬂa\totﬁl Nif&Fe copfent of gy most

90‘38? eﬂgg&q %E% ;@g@g o o,gﬂt H&Splsgg%l es%é}é%ﬁ??%@?%uwg cofSit of the

n § 9totsl IRe,coatent in a
AP e st e
@

angeof B180%, N8L70%, 2086 09150 Mlmm ofihg cgyde feed. In

trans tatro speci fi ons f
certtyembeifisn <o AR ppc i o ucéfr"% i
coxﬁér{g?% 'fflﬂnql'ﬂ fi? raﬁé,tt@B)é{SIOSs gtamg, 3 % 101 gramstm?r)elo grams,

enbodi ne

s of the ihventions may include o 5
or bul10 rgearas to hndﬂgrgrmm hrcemm@mmdwlgnt&ﬁh%cwﬁs 3{5% gt oSt 2 % 10°

The i n g
e o 5, ot oY Ul e Brsafs ot
70186%), BoTBYoD6r HiN1N OStLsraEe NOVUEE bentemf detdrade feode as a

precursor and t hen beconme activye as cata

e e somerctsbomeotesheicomdecoeat oo AiRuA OIPLYT BRp mete sl
of %;ggrg]g Leed f gtorlﬁtgatcdy[@% ULE BBorl 5 m&RADAC begt tbdi 1394 bthe total

or cbnbi nation of catal ysts

coﬂ%@rﬁ%f%&:t:ﬂ@ SEhichR Qaltmoegemlmds)m thayrudefeede It opmiain emppdiments,
catal ysts. Exanples of conmercial catal ysts that 48
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WD 2005/ 063926 PCT/ US2004/ 042338 are contenplated to

s described herein include HDS3; HDS22;
Qﬁﬁg@‘?’qéu C311: C344: C41 1: CA24: C344: ﬁZQPSZOOMO‘ﬂSSS

CA47: CA54: CA448: C524: C534: DN110: 20: . DN130:
the copdeqmoduskiaa totplzontentpfroetalsinmeta prganipreifsin a range of

180T AR A0 OE s TP R B R o orgene

acidFMABO cruBb/ ) Orghitic aciﬁﬁ fiit geiterally ﬁi‘tﬁ&netil?s‘aﬂs infhak, but are not

Z753; and Z763 ch, are avai l.abl. m CRI
limited fo; cAROXHirACIds, %518( ey 5%?&1 S, %ﬂ‘ﬁgfla}es Exagplss of

carb%%gtk:fﬁ M deegi BFIﬂAé‘F ig?‘hﬁiﬁ@&jtci ﬁaﬁﬁﬁvﬁﬂ@ afiﬁ%%%ﬁén@ﬁreﬂifc acids, and

one Or nore
benziztmic The metalpgrtion of Gel metalsalis fy ieclode d):aln metalsi€for example,

hﬂubUt are &H‘S not lli:{gﬂ t%ﬂﬁéﬁ?g@h chr unéféeﬁiua}ncalcium,

and berRih), CoR&AI 12 ﬂﬂegalfsEdfor ExaipRd) B and %haﬁﬂwmonhﬂ@ i1 ¥ Betals (for

osm um iridium platinum or mxtures thereof. The
examyie¢ atsemic), Cojurtm 6 anetale (foy ﬁmmldﬁ, tdmla:uy@s or mixtyreg|thereof.

net al
or Ry i 153 g ey B oy BBt in el
salts&!:f of cfds%@r%r&ﬁ%l‘cﬁuﬁ p@écﬁﬁﬁ, in@ rﬂ%—fﬁm@ 093080901 grams to
1 grarrB or 0.01- grams

%%aameih@@ Q049003 graAmysip W@p GEANLEF Erﬁﬂl %00001 grams to
B Ll A B i i1
somcahmdiﬁﬁmﬁﬁa/totdi&wﬁteﬂt dirhethls@o metal sdlfs of erpanit acidsbéthe crude
oo} 0 5 o3 ok R0 e 20058 e st o

orgaﬁ’icqgﬁénpthQQ:h&rf@E@ In certain enbodi nents, a catalyst
includes Colum 6 netal (s). The catalyst may 20 have,

pen @rlam emba:hmahiy,s:ﬁl’l graviey af ﬂ@@nmradm prdduegd from contact of

| n %9000 . % .
the i 10 wlth oty PR ofyis 70534 303006, 90-110%,
or 100-1D4907 o@th@ Amlag‘i‘ﬁvﬂ}%ﬂﬁé th)d8 feed! dﬁ&ertﬁn @efbolinderds, M, gravity of

or 0.01- grans. I n sone enbodi nents, the catal yst

thecmd@my@rb@tisffr@mlé o230, olgZRns of Col utm 6 netal (s)

Colr R o et e il PR AR oo %, gt o

80%} dreut .ﬁaistl‘m%@lf tla%wm;‘itr gg)he drmﬂesfbe&]: Brdoark embdc&meill?ﬂhe crude
catal yst includes a c L hat | tal (s
prodigtbas bIScRHTBATan o L0605 A et - AR f the

(0} %
cde fel@ hﬁsdﬁ?%gﬁyé]cﬁgegghglg Q?Jrcgérgﬂb@flﬂlggﬁﬁ% p}ld&iuGgirslamo%t 90% of the

wscamjr af thearade foéd wiiilk tienABI grevidy of the @uldﬂrpmdlwt 10703080, 8O-

f 2-5. 1| 30
1209 SO0 R AT eriyaiaRe S8t ol s Gol um 15

el BB fe(ctlbddimatsl the SRk PrddiBt hAEYTBiaNRébRAtdhs SStaHIBf Bt most
metal (S) with one or nmore netals from Col ums 5 and/ or

90%,7at bst 50%, ﬂtmeﬁ’t 1@%@»@1 AmostS % t)f]&lect@ttalahqt@t)aﬁomﬁl qmte@t of the

e it T ol Sl 238 (R B P bk Rl e O ot o

at ledat 19! & ledsh 309 aC1B4R 1054, o B eadh 9945 bfdhé ffidl DefciGatorhs EOntent of
or from2-5. in certain enbodi nents, the catal yst

the crude feadle s 49 WD 2005/ 063926 PCT/ US2004/ 042338 Col unm 5

r o e el dbe g Boeh spé o TRs PladhBbiny B ot st 00%,

at mds080%24tahysi 1 098 Yr BEmb& 534 bAthe Sulfli©dbnlent Of ﬂ'féfcrﬁds)pfoﬂucﬁ In
I n sone enbodi nents, Colums 5-10 netal (

cerimnmmhqgi@pgthhq: prudg prq;blpblgastae@lfyh content of at geast 1%, at least 30%, at
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a support to formthe catalyst. In certain

odi nents, Colums 5-10 netal (s) in 5 conbi
w%‘l“ﬁm@?%rm 15 el enment (s) are incorporated mWI&}OMm”ss

ﬁ%gsrted on, the support to formthe catalyst. In
least 8R¥%s oF aidleast 9p% ofithe sulfurcontsnbof by crude fend. dn spmstembodiments,

e s cABERE i L - Bl L 2R o LA U4 st

conteht pPthietcriteyfedde porous and may include refractory
oxj des, porous carbon based materials, zeolites, or

c oW SrRhtedimends. dofal nifogemn consext of theerydepipdueionaybe at most
o |
90 A,kﬂf c%.g Q%‘l%g-ﬁt] bt IP‘?‘f gﬁ Qtul%f}%txﬁa}a WL 9&&1 Cr(ﬁ)ﬁ&%e%acontegt of the crude
feed. r_‘rhrm:ﬁsmmboﬂxmdﬁs, the ciriids pusdiret hﬁb‘EH ®edl nitfogep cohtent@hat hexst 1%,

at leage}bﬁ(?’fiéx gt WWMr c}rge{t) éeaaﬂﬁrl?%@é m%r%%é‘ %&%Oﬁ%ﬁﬁqﬁﬁe crude feed.
s
hAdSme rﬁent?%ﬁﬂ?xllﬁ@%eﬂgﬂ{ﬁeﬁﬁgjgt?l e gg%xggy at most

inclu e, ut are not
95%,aah dost 9§86y abunsost SA%shat most 106 mylabmost 5% ef thet tesicinitrbgmbecontent

Y-zeol.ite beta zeol.ite nordenite zeolites, ZSM5
of the e Fael” T ectffed Briniaits el broduct Bin bERs nifmge gonten
of at RRs1CI%eH léa%m% A ERTELVo2br ArASE 99‘%‘&&'%5 @agﬁnn§§gen content of
Zeol yst (Vall ey Forge, Pennsylvani a, The

the caidpifieed: | in sone enbodi nents, !is; prepared such that
ter

LI .has.a avera
133 SRR 8508 e A5 RRL 6 BB Rlochle by bER o
0%, ewhdt 5098] & makt SORPA hostS 04, R af HEsBY% bOth R ge@Pontent of the
agueous paste of the support material. 20 In sone

crudedied gy hertain embodiaents, the gadepredict has a5p3gen epnfentiofat least
1%, ag Ebéagt?{;%)' c{g’?f{t asCd00 ﬁ hét a??e?t'isre%"/-rg? the"@fa@gn &ﬂﬂ%ﬂ 8&‘ H{e crtfdfed. In

in such amount's™an
somerem}mdnmhts chegdaygen thwtentdiithel arhnlde praintEs in 8 esige tffbm 1-80%, 10-

70%, 2B E AR50 PR o de oot af Becheier feed b fomee igbotiments,
the to@) ‘éoﬂﬂéﬂf &Q:Eflﬁ&ﬁrﬁc 9&& @omﬁﬁﬁndkao?{tﬁe e ?%dﬁ&txﬁ&gﬁéj at®¥fbst 90%,

cut using general ly known catalyst extrusion
at moged(Yo.0at most|1@%;: atimgest Sduof ihngon%nmfdbe casbdxgimacid compounds in

e B IS oS RUIRS i P BT RS oo

acid doﬁigo&ndbﬁdﬂa@tba@ﬂ‘l%l dtdeast BOY,, 8010880 RO, bPit 18hsP9BY e uT RS otal
[or until the noisture content of the extrudate has

o

 contepicofathexalicienid pawppendsiin thyerudefeeds r eat ed ext r udat e

i Aoy LTRGAR Tft 0
crudelsfelqﬂn dntisoigre‘em’m-gdﬂmbnts'i @Mﬁ%@?l@ﬂﬁﬂ/@i‘lrﬂéhtﬁtﬁ[ts of c@tboxylic acids
east , n.certain epbodj ments, the support
may tﬁ?@‘?‘i&‘&@g B?fBFﬁli*Fgl “cqrRRXYlic 0 HiBS OEERICPXYEERFARBOURS.
CarboyB0 8cidd M ﬁlﬂr—c gﬁrgtﬁﬁ::]ogﬁg? ! n%b:f%ﬂﬁg?m a Bfude

ganma al um na, TPa aPum n
producunby hathf&rmtmtedrthrfough analgsiaof tife omieqiryduct ssipg @eheralpynown

be e from0..0001-0. rans, 0.001-0.5
spectrgiagpic mefheds @one inigarod pielysf oy SpfCHREICHY, ansfonggs
dngnﬁgggé 926 PCT/ US2004/ 042338  det er ni ned by x-ray
ion. In sonme enbodi nents, the support has,
eilht eruda iporiic in certam emibodiaients) ha am‘mngre corftentrof abfnost 90%,

at mof 8%, BPinc8 FBE LR BT BB CONL L o Pl AT OT  SHPROA ang
TAN & the @nide Pratiit isaf rrﬁ)@f S6% 51%105@370% Ertaﬂiost ‘3‘0‘% Bf"ﬁf 1'118& 4008 of

some enbodi nents, the support may have at |'east

the TAN affthe caude feedt Ingegtain gubodiments, the antde prédugt haasa,n mxygan
| east 0.8 grans of theta alum na, as determ ned by
x-ray diffraction. Supported catal ysts may be
prepared using generally kffdbwn catal yst preparation
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techni ques. Exanpl es of catal yst preparations are

described in U S. Patent Nos. 6,218,333 to Gabrjel oy

Ve 2005/063986 200, 841 to Gabrielov et al.; and 5, 7F51§5%004/042338
to Boon et al., and U.S. 10 Patent Application

confBabbf saédse DvdNat 124 B8] al138st 8096, B anleadt99%08Rbe oxygen content of
enbodi nents, the suoc?ort may be |rrpwgnated W t

I
the Gryde ghath A thatcavipgroch bt T ARGO AT Him piloastt 40%%, o least 80%,

or o e o A BB TG0 600 000 C i o1 1o

| nAéditiahaltyy thal dridecprotil imayl ve aeontentbbeibedylie acids and/or
egnatjon ai ds y be durin repar ati of
melsi g1 B aithoRV eSS Pl ALes: o Srsrash el eﬁmgstég% GE Pifgest 40%

of s it K, i %%%ﬁ?%?ﬁ%’é %‘?‘x’?ﬂé %%Hs FhEiPedpedtnd SH%eh tompounds
witldn70eli 30846 18912006 oa D)<l 0%egf the ndbmcarbdxiplic adﬂmnglgmrgamc oxygen

i nco [ th Col ums 5-10 netal (s) to heat
compou ‘5@#@ %’gﬁ tures of support ('overlaying?).

Ov el sBitie e BbITRERS, R crh@PpRidubtiBclngad, it teAloRukl sRsures, from

support having a substanttally or 20 relatively
0.03+Ri16@rams onfremt& ea-pda mmsref bydr@gqrmﬁr;grm ofierude product. The

enef.i ci al Vit i c
cruqd IR A B dp 48 . o L8500 Bt o iR 0.82-
0.8 Blas df%ﬁﬂﬁmtp@r bR @/di‘udet lbledﬁat ai petioCfativhie hyfirogtn td&tomic
cat al Methods to prepare a catal yst using oye

cartomy FR of@c@nul@md%émav < ot B30T, ABIRDRaoF S0k 1 10% of the
atorﬁfé%)(lciaagm%q’ ~cru %ﬁ&e énlg %}aa?ot?%—:ﬁ%c%{lg Withir1630% of
ppor W sui'tabl'e m Xxi ng

tal (s
the eimde digedpnmnic HAC fado Iilncﬁcsﬁ;‘ed Uhmtﬂ{elzﬁldfmtcﬂhs(m)pﬁmmfmydrogen in

m xt ur.e. .The. Col al (s)/s xture
« the mems Fﬁlatwiso%mﬂg“agé/gf i‘m@%@gﬁa -Exanpl es

20

25

30

f TiRUhad ﬁdﬁéﬁhﬂ@de%%ﬁ@ﬁﬁeﬁts mlzwas éym&lﬁﬁ pf)omts In some

statlonar shell's or tro I er mxers
embodimpits, thoaudh ptogdpet mcludcsn pemraasoiilbp efude prasict: at least 0.001

. th I
eraify, ¢ 55m 0901 S0 SRk o PR Rrns WRE A Baifok Hnes Hismibption of a
mostaDO RSt B:150 Mﬁa fiEIe@&t((ﬁOdISgtﬂﬁ@rér feans (L002 -o 5 grmdﬁiyﬂmcaxbons
enmbodi nents, the materials are m xed unti

Mﬂm boiding r@ﬂ@oilmbmqnsbetwgen( H?%‘)C anthaife Ptaﬁ IQ/I MPa; at least 0.001
SREAEO0 4, B T b0 1At g Bcibion b

zootée:rmﬂrmm 0L YOI MBS Qut Tt @:001 gfamn, 3PHRemAD00T-0.6rgrémp ot

S S Ao Bk ARS8 T o e
and GIRAN BN Srams NG Fith gl()gf o ﬁ%y Afhs ¢ g%lfof:ﬁﬁ&%dwitﬂ abBfing range

presence o0 o’t air or ox gen ri alr at a
dlsmbwmﬂmtwemMiJ%MﬁjQ‘iﬂem\mwﬂ MFa. C and 1000 Cto
e volatile tter suc | east

of TR REmestHn S hEideneSchiet Db peE aram Of 4% bfSbuct,a
leasP@ 00 £ RO MNE AR EAond Withe: bo@llﬂlé‘ra‘h@ @Istﬂ'@i%ﬂ'oﬂfﬁﬂﬁlést 100 °C at

however, the catal yst may heat "treated in the
0.103rM8e audonét least £.081 grmmﬁlatdm@squ veitl ahejling range distribution

Iow 300 C, below 400 C or
be%egpa&BSg[?&éoiop%@ang&l 4of tinme in a range from 1-3
hoyf Sofne ehfbRRMEends, B @iidd Profiict thdiEhateladldabieD. mrr%@ﬁﬁn@sat least
wi t hout converting the Colums 5-10 netals to

0.01rgrems of niphdha p@:ﬁramyaﬁ tmidp me@;mcé dlnpthen pmbodiments dbe afude
era ref un t
proc&ﬁgﬁlagb?gef gx,g? B%Bg? oq&%f %S%h%ﬁ% é’?‘LS}f 6t85grar}19 of naphtha
per SAMMNBEAOProMidth a sul fiding nmethod, the active
netals may be substantially di spersed in the support.
Preparations of such catalysts are' described in U S
Patent Nos. 6,218,333 to Galmsielov et al., and
6, 290, 841 to Gabriel ov
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et al. In certain enbodinents, a theta alum na support

may be conbined with Colums 15 5-10 netals to fo
WRS0e5/MBWE na support/ Col uims 5-10 netal s ni xt u?%TfU'-I"?PéW““B”
theta alum na support/Colums 5-.10 netals m xture

may I&Qa:ﬁ@&hbbd:ﬁﬁx&dﬂﬁtcrwdetm hhsm distillatcontentofl 704 080%, 80-

120564 oF 90 h 0% 08 thsrialare eotisht OEIE UG e e Sizllai content of the
et O A i 5

OOGhdﬂo'ﬁgnmterOﬂﬂé-Oﬁjmmsl (elther a conmmerci al support

n&%ﬁ &repar dt as de E‘S S@‘SI n%tegﬁ%/fd%el%%, 80-

12(5‘%t Mo i) P the Vﬂ(ﬁéﬂﬁf‘en? Bpﬂfé'cﬁ‘dbtﬁed t fifsoptPRABdd@Rents, the crude

catal’yst may include Colum 15 nmetal (s). For exa | e,
prodivet s grand of atvde peadust d/ VG Otdostentiina resge froped.00005+-0.8

e o e S T

M ChP§tine dlBodRWHRY theRYudeehr6 @it haes radidue cdHRAPS7(-D30%, 80-
form an enbedded netal cat al yst. I n sone enbodi nents,

12Q%confindiE) %% o fhepesiduapanie ofithercradiefesd 1Be crude pradyehmay have,

réé:ﬁr?g gu ps' ”@%citz 21%%?@? @8@@%%@%? ﬁoﬂ‘a%rdﬁgﬁ g}a&t 0.0001-
0. S%gﬁ%%@%mo Cg r%&oﬂﬂge) dotlﬁ(m} g&t:ni?sil)o .085d0.2 %&m.;l]ﬁﬁr 9,01411 grams.
I Nl n e cata e su
al | Bugertaimembpimenio thersameprodict &@%@%V coptepnk BRPloska0gs, 80-

12094 ot G- P{oo}a%fhféw exanpf{h% &Hr%ef Ree \Q&Ietﬁl@ cﬁia%?&ﬁ\@t has a Cs

et al” cat & yst (tor ded 1 n
asphaltenes cdntehbaltit mpst B0%patsnont 86%6, on attmes‘té@% af:tbe Chagphaltenes

woul ot herwi se_occur,_in the
coniSht e ey oroie e 0¥ B RbortEetfi e i epdleni gopfont gf the crude
feell 'i‘@at%’z[sft 0%, 9f 1ehdt %o%abﬁhmast w%efsfetﬁe ch ﬁsﬂ]:iaft@ne@ @eﬂ@m of the crude:
catalytic activity of the catalyst by

feefl avhile the MCR icontenf oftthesmwée produet lﬁwﬂm é%ﬂ% %ﬂgﬁ MER gpntent of

t he. cat al yst duri 540
st Dol e bt el e G B aimes coptopt of the orude
fee@wHilgenaiatatliyg b rélRti el ktable (MCth:onent haysnuréase cheodtability of the
catal yst during contact of the catalyst with a crude

crudle frge tPWB’fcéﬂPtdﬁWeand/or m Xi ng of the conponents of

;thﬁﬁ%lr% c}ng% ofﬁ"técéa& rme 6 et allmrﬁ % llﬂ:@?tmaybe

combmdttmpmdtx@d a ﬁlaﬂiematlbal n'elanmsm}sh&jwbantheéhg}yvm@sﬁp gpmponents

. order, of in the crystal stryctur f
in the grudg %th‘te&P ghrméc‘eﬁﬂa ¥Is1° S indfe shidegeed. For
exaﬁ?ﬁ 18la IRy op§cﬁ1ﬁ€ ?%f@ C‘fke;ﬁgﬁh‘iﬂe & KGR and 7 ché feed MCR content may

fraction netho er of elenental metal in
be tepeesented by St A slmtdfaeruds produch Cd @sphabitnes| content and aesude product

M GblTER e RiEnRh B2, B5 SUm AR oBYoBARITS 195 Meassess e
net%dlfcﬁ@ﬁ‘iﬂ H{,@h&fﬁ’ﬁ:‘é&ﬁ}léﬁrﬂﬁon%ﬁ@ il didéfeed] Beoftthe tfbe product may
‘order 10 of the Col unm 6 net al eak in an x-ray

be i # fange fioon! -9B%es tl P19V e or 2HE0aeB.y bt sonmg @ﬁboma@emraﬁe of
M@f%ﬁeriltr?tfiﬁ ng%eupgfyr at tts @%ﬁlﬁt%ﬁ%s:%@geﬁfnﬁs 19 a%séér@oﬁ 1.0-3.0,

1.2@069rhl 2190 esti rrate that the Columm 6 netal (s) are
substanti al | randomy ordered in the_crystal

st r Inceeiain ermbedimentspihe cruds|pyestneh bes @ MGk F@l@e%iﬂbattlhét most 90%,

at rﬁ%sggp‘%l éﬁl%ﬁgtr%);,gv Iagglﬁ%l] #;53}1 ?@eﬁ\gtﬁ contertt o iR cFldeYeed ! In some

embddiftieni@/ 1HelcniideRodac hasaMER contitin arﬁmﬂmsybgmmm, 20-
trioxi de has a definite pattern (for exanple, definite

Doom D002
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15,

and/ or D003 peaks).. The alum na/Colum 6 trioxide
m xture may be heat treated at a tenperature of at

WO2QSIFIR6C (1000 F) to produce a catal yst thatPGHU2004/042338
not exhibita pattern for nolybdenum dioxide in an

6092‘,061&%0-%1%]:%6@% MUR E«;ilﬁalitrdﬂme( drade ﬁ:vegnrﬂlhe crgle mbckf:nhas in some
of the or pea n _so odi nmen a
canhadimsatciamdbOUr o s, SRB-0 08 gers Bt 091t Eratsf MCR per
gr éycq.%&gaﬁg ﬁ\&aneters i nclude, but are not limted to,

0

pore volune, surface areas, or
conty soate embodlhﬁﬁtspﬂ:s chinle pcadm:ll: ;miudﬁaﬁromamawr than 0 grams, but

s e bk oo 40 Bl Bt it o
ga%%&%a%@eﬁogﬁ&' g*a% A@)ﬂ&? abdist3n Eﬁﬁﬂﬁlﬂg{tﬁ%ﬁﬁeik@%eﬁdunng

some enbodi ments, cat al
uanspaﬂanon:anddm- muhmtsﬂ'hﬁ catalystimgy dthibjs porsosion inhibit on, and/or

inciRgdy eRep et oo o adeyBof BB el may be

corﬁigt < bjaﬂg ofe oP ok BatdigSs GeschiBed h&efn torthe ciude praluct during

sts that include at |east 0.1 grans of theta
wreatingni. na per gram of catal yst have a pore size

di but
1 oP4 Stk BEpdiet Bigfuck A cBRaBiesyRicRTOE had fhofertied ifferent
thag[ﬁbc?ékﬁb@tr&f&he éfade f%idl Sluf}pgiéogeﬂiea eetycinclafle, tHue agearoe ligiited to: a)
istribution is at |eas
rodbesiTANGH) seduged Yieeosity oo gedeced ool M pnient. D rplsed content
of @itflir /oxy8En, d%ﬁtr& %&S 1@:’6%0112 V\% RBuRARsihAERtEHLSE) reduced

are ty 2005/ 063926
Cs %Tﬁ/altﬁié@@éﬁl@ﬂﬂ rg;B Beduwbm:a{ athr;tsttt h)at;acnas@ APbmﬁltr.ul@reduced
di stribution w

- conge ot gpetal 1 mae) S9f Ko o aarnanpeons flegtct™ i some

emﬁéalﬁleﬁ&t oklASr BoRYrBp&tiéfolths bldp produrt, réfative @ thiedhss feed, may
pore diameter in a range from 90-180 A 100-140 A,  or

- - be ydertively ohangéd whide otheppropenties austmok changsd as shy o1glo not

20

25

30

th ]
sulg agl Eltl)é{;hagg% Fﬁ{ ?e{(a%g) § 19 ;*ké Hgngagg tﬁ%ﬂf%ﬁ%ﬁﬁ@f : g%uce TANina
crud® feeddiiehtRt lso sighifiantly lchlarfglii’fg)me mﬂmmt of dther anmlmhlyms (for
has a pore size distribution w medi,a

exampl siresidues MageFer g G- 1. }:‘\ malwe(,fh eaa’gfai% G¥ping
cong;ra t@rgtng%%e QPLRE e RE R BN B chiBn PG o 'oﬁ%ductmn of other
S t1o A

aving a pore dianeter wthin
corfiporRits? Thiysothe TN ol tieamudedieed chnalmateéucedl thﬂb@l@igd@ﬁﬂlgdrogen
i n, whi e _nmedi an ,poye di anet er, of. re size
sings 1654 P AHER BHAToGen RPIGH bare el fo grauce giner eBBPSHRHT R the grude
fee! If, B ?%Aa dNa8 ¥rREgdiRAldGRYR iR TAY, Blit AsilBR coffent that is

porés 1n ore S|ze di stribution have a pore
acaepmbmte mest trhatmeﬁoauq/ormortatog@pwﬁcam theipuph crude feed may

h
o ForcedeRatyfienet fofebRe SR SBo Mol A S e o1 i
a I e@fystd Rl 180nS80mbre et kdflohté\of Ble iBVEIISRO mAY muhhcha one or

at least 60%of a total nunber of pores in the por
moss bulk siedals atdfor one drawpregnetals ona Wpperst dhe meﬁ# may é?e%elemental

0 Aof th di
for R st eoniioubd B¢ B R, Pls oA Bhribadhersia may be
intdd3cedBlodthe dbnth RS zdde 4s a pidutsos, randtthélﬁm:bnﬁ doticersy geatalyst in

In certain enbodi nents, pore volune of pores-may. ra
thefcontarting 2or®. (69 examinle, Ve suifig and/or @ crage foed cwlt?lwg% 13

corbe SRS 02 R ARl B A s descrives
herBRYmay 6r BAYRoEPOOHheRtif catiBe. Exaviplaad camarerdal atalysts that
| east 100 nQ/g at least 120 n2/g, at least 170 nR/g,

at | east 220 or at |least 270 n2/g. Such surface area
may 48
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be in a range from 100-300 n2/g, 120-270 nR/g, 130-250
or 170-220 n2/g. In certain enbodi nents
WQH’E’%PW?“ having a pore size distribution wit hrgtrﬂ@a?ogﬁmsss

pore diameter in a range from 180-300 A may have a
are coﬁt&ﬁlﬂﬁﬁd o Beufd a8 idesceidetl heRimRicndeHDSP,HIDE22; HRN60; C234;

T T AR T M e
DN13@2pgﬂgfph Ce99§1|913&§§,01§1§*390 ﬂﬁ@l?&ﬂ%ﬁﬁl@ DN31080DRB910;

r ment s ecaayst EXIStSIn

DN33908DB1 31 0y RE400; RCADOaRDI4d 2; RBMUDE; RN42Q; RIN4: RN458hBNSHO;

RS buHOGL G aests RNl Kot 2%%@%%@%%@885%% Z725;

09; B2 A3Gushdrt; Mex;
2753%%%7% erhi‘gtﬁgilr%nts qﬁ()é%la%yst and/ or the ca?t;al y%tQ

U.S.Apy.ecursor is sul fi ded to form metal sulfides (prior

tQ use) using tech Kk n th .
ek etk rasaer i Sr6eeL B Buapdl boflish pf jorode feod include
uRIHIGH GTRtads k| Oathmi® §- 10emetali(Hdnéibes) but are
oneoSH'1 f@ggld Alq,?lernatlv%lligguthe cat al yst may b(ggsllljl i ded

not limited id, wangdlmnmluwum, mplybdenua, fuRgsian; Manganess, des %téHn

o RS SR A R0 PSR g ik i,

or mikdds\ R ees/ %?&?ﬁyst thyh&be,qmﬁ geus ofyaalygentotall Golumns £-10

ogen, aqr | hase, sul furi zin

et} et 1666t OGO SSm s oDl GEmS, iepat e i
range%(cg% oS0l -qd€ granﬁ;o %)515 fg g L 90619.1 s, &0, @M'@?éms In

tu sul'tarization processes are describ
some Ratbedimins thbctst3idudes Cemmeislanen(s) in addition to the Columns

510 el oh rypReott G pmerts SRR TH T may

have %&bﬂr@&umi 1150exéﬁaﬁlc6ﬁaent, Ebefigﬁﬁi éﬁawﬁb‘r vmtr@dg@ fFS1RNMO0001-0.1 -

has pore size distribution wt por e
gmmsjuoamoéfo mmgmmaageooi-w 5N 50 O»QOOi"IQé)th?%‘PS .cat al yst

gt soHR spRgn g atieflys? lnghldes Coihm 8dtbellE) I ThE Bitglyst may
have, ?ﬂ-ﬂ% a_f&tilfyétsi totﬂalcﬂhm% rﬁwﬂ(@mtent gfatiteastl Oﬁﬁ)hgrams, at
conten

st 6 et o Bt o S sdis e S RA00 B amirfipdPos
fi I
e D L0 8 550 ol o
from 0EI0AK 006 graﬂis of Catornfi 6 nosisléd) pst grarmoibcataéyagehf FOSRG

embodimgrh e satagE PR BRssrolome 1% e aich FLfidier GHBE FBiin o
metal{(%now ng a portion of the conmponent s that contribute

TAN of a crude feed, renoving at |east a portion of
t Ha sGfmeasihudimens shd catatyst ingudassiackonthinationrod falupg 64netal(s)

it 5B b, BB o LA Pl o Conn

metal B E2hn SThHSI mRYy BER 4 k&ge ot 02010118, oB2H5t W molar ratio of
content, VA content, ravity, residue content

Column 6onetol toatolomss 7H ek} max e@mramgf: fiogt B 3feilyl 0, shat®t In

someeRORte e bt St Colplsh SUAGHGT it hddhion'® he

combRRE o (RurRh 6an&aldIevitleait otthdre n@é”thlﬂ ﬁ@hﬁ@glunglsdt dngfor 7-10.
properties in 20 relatively small anmounts @i al |

In oilithembodientss 815 eatalyss inalvdesdATER émtyl(ﬁ)ra@a PAS SR

A 1 OFfdyal i, (Bl i 8 B GO ML B Byt may

be inQlraif@l MM AL 14, o8 GeaNDL5C dh @bisih enbodihants the c@mlymmhsieso
nmetal (s) in conbination with a support, and has a pore

Ssize distribution with a nedian pore dianeter in a
range from90 A to 180 A A9 | east 60% of the tota
nunber 25 of pores in the pore size distribution of
the second catal yst have a pore dianeter within 45
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_ basehli thatefrals ischade, butarp net limitediiss actb@t
tively high .T hal . : :
 Bxagpicga graieniniiied Vet Brh 3paRsr B Ao Aplit SPZSHS zeolites,

A of the nedian pore dianeter. Contact of the crude

feed wwth the second catal yst under suitable
WOR05e8392¢g condi ti ons may produce a crude prod8ET/USRY/042338
has sel ected properties (for exanple, TAN)

h98 ke i h @6 metal t
cm@fﬁ?ﬁé&%ﬁ%& (fonﬁﬁsa@dnde@dl@?.l Kenblar 40 cFanetop] @uirhh 46 metal to

de -feed while other properties are

. nl y
the totahGigbuinb§ nzetaliinthe catedystmayberinp @raugsnirem -t or Hord 1%

2 e PP oo o B 18l Ao BbAR fcr HiBsiedon
a sugpgeﬁg@%ﬁh $hed ERhly SO Th bérbih embbdinidhes, CANmpls 5-10 nestal() in

at least a portion of the components that
combigation witheCalumny1&| ehemens(s) angi igeprppratagding ?Té%PD%‘FFGi e thesupport

at least; a rtion. ' e
to fn b Bels Ry PR which e BeBRR) Ao iR Bl
suppoReaHle Gt bF the alyt drbldes all Sappit, 21GE¢1BEYO2 61 all clement(s).
PCT/ US20047/ 042338 _crude prodyct with.a rel ativel based
The svipnicrt WAY hg BOToVS A ﬂ@ﬂﬂ?‘ﬂ@%@%@%ﬁ?ﬁ PElgs. pOROUS 8%%8

mat%;gllj% gg%l;tgg &g ?Hfrrrx}a:gfaﬁbﬁheth&reﬂﬁ éﬁ%?%dém&udé,%t are not

ave a sulfur content of © 70% 130%
limited tbwtusitlaf silics,ailicarduminaj tieninmckddé cirsonimeoxide,qoagnesium

oxidg; 9xpitaRes thegeRte SUpPRVECE T eEinsd ot REP TG g pa{bturer
suc]{ % @ﬁ'ﬂ'eﬁgn t%taeiggﬁ N3 BEEBloER8YP (HHbuSORETEXROUISIAN! Porous carbon

e crude fe may have a rel atlve‘;&/ ow content of

[
qashR ansyer perous graphite.

and T&tidiieRbltebl TBofANmal 8 b flom a tahimdrcial mapwfatturer such as
0.3) may render the crude feed unacceptable for

- ZeolystiiallsyFarge Rempyenias §/-3- 86 -ni ng. A di sadvantaged

g 18 fphf IRl Sittachid B fripdied 8@&@@@?@%%@2
averafe pbﬂé&ﬁmﬁcgwﬂeﬁat\&éish 15eAabt lgmst %]!7 0 %wo_ﬂtsthlagﬁ A& e agertain

content. Contagt of 't rude feed wi e, Secon :
embogamy PR 1 RIRRAES G RUTERE RS P 0 Pt mateial.
In 3?1?]19 ngrl?gﬁﬂzgé;%% %Iﬁtaf:idtik' LA 1h e toQBRIEL 1R ekfriislon bEtheE paste. The

ments, reduction of C5 asphaltenes | A
waterrmhd alilutoaid arerrdded imsuch parounig and by spchegthpds aprguired to give

the viscosity.of the crude feed/ . ' -
the prifuskplppats Adraired ST o Kpngies of il R, Frskhctlimited
to, Iﬁﬁfcts@gdz a&fﬂlﬁﬁéﬁic{[@ﬁ!fﬁnic aﬂ@,h@ﬂ H}iﬂfc{thgmlfp&tciﬂat |f 0 Pﬁ of "

second catal ysts may enhance stability o otal .

o1 SEhecqeskmatbprenied snd erme FAeTUKboBR S S Fysion

[l ow. m nimal, . net y

eGP Bl 0 i L) TP LA e
treafe@efl a démpanié heskangs fbm 5-260 P os five 8BS PGedornt aperipd of time

third type of catalyst ("thjrd catal yst" %ﬁbedth
(Forom Pl S B oseaBIdlor St T esire bRkl T fgudate bas

I r T

L T e R
temPaAteE iMDFaAgS filohu 800020070 bnYP0-t K ULNrtd Som the support having an

enper at.ure bel ow 500 C.(for exanple, below 482 C) for
ave@gﬁép@tdlwpvroght\cﬂfﬁstgéﬁ' Aod of time to formthe

u ”Clﬁ'c‘ékﬁﬁ%iﬁoﬂﬂdﬁnﬁ S84l Yidoort MALER! davhma BRnEA, Fhets blumina, delta
precursor I'S ﬁea’t ed at | east” 100 C for 2 hours.
aluthinacslph@blnréng adicombinstionstberehf. r Bhecamenn of gamina ahapina, delta

gram of catal yst, have.a | u 15 ele Q j :
aluRnpaHgea KRB 08 amprGOy BT bep Birga by REcH shd) be ina
y - g&mT ®0110.5 Grapi e.loyai.lgﬁun whatahbst 0.1 grams as
ran%%%?fq?%@%t@gg i V|St’9%ognd gliabl lity when Sﬁsed to treat
the crude feed as described herein. In sone

enbodi nents, the catal yst pseecursor is heated at
tenperatures below 500 C in the presence of one or
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30 nore sul fur conpounds. The third catal yst may

reduce at |east a portion of the conponents that
WOnoosisss2e to the TAN of the crude feed, reducRCHPS2004/042338
| east a portion of the netals in netal salts of

aotBRGARNG B AfrackiBH 88 sSimd bAb BfcRRNHE Bipgirt hil cithsrdione or in

e viscosity of the crude .
confbigdioatwithAettiet fomna lof wluniina tactheta ny cententepey grrmefspgport, in

e e o S8 9% il AR e
difﬁ&%pg.ﬁy %@&gﬁg&&éﬁﬁgtsc alsBphort Rlafhiveeatlieast 04 g ut least 0.3

conte e feedand wth relativel rrjnilgal
gramne] athess f gramgtonkblebst & heramsiaf shetaalyming, as deferpiped by ¥-ray
..crude product may have a sulfur content of 70%30% of
dlﬂi%%‘)&ulfur content of the crude feed. The crude

pr 0&@:&;0 eﬁiﬂgv@ ' pfePMhbih eedrally ltowmyatalysipreparation

exhi |trtgare tfig\fiéﬁi%/ms}na I _changegs i,{; %PI 1ge%vit% 6.218.333
techhiigues! Exzmplesiof eatelysimeperatiensars desqebedin s PateghiVes 6,218

| ative to d Jhe abk b t S.

to Ggheelanid oh 26 2PGof K Gl prdl? oy si7tb 25 o DNl B8 U
Patbht/ Eaﬁtﬁf‘l’m_ |1ﬂ5]Ica| ﬁ@@ﬂlo};bmwﬁuﬁitﬁﬁ?ﬁ-the frude

product ile also only changjng a.s anoun

t helnsomepnakadigpenty; deisHpRoFameR by mr?gv&"%@h%%@%% 2

resi : ' : fie@deraf@ys i
carflffo i ErrgiE Bh§BA T e bR i AL Spatefal O ere oy n 2 e
froba A0ALIDOOCCE, 45011000 &€, orTH08-206 ICipricrta ippregnatipnsyith a metal. In

enbodi nents,. may reduce, at | east ortion.of
sorgo e GRS, HPTAIS G o, bt Y5 nur e Brbnon pE B st
Ex%.xﬁ@@% hEifre a8 3ldshalhil & Lifric Adid eampaidit, fiatdimminsteiraacetic

catalyst may have a Colum 6 netal (s)
acid (BDEAD, anmmenieaoryeixturssithepzod001-0. 1 grams, 0. 005- 0. 05

doniesmanetabodingaty » ST BRL 0B SRl BY adliofgh iotloritug the

- Co%.{?fi’xiﬁ-l O mefhi@P i Khad kregted fiappé mixwraf stpmat Eoyeriayivg”).

ums 6 and 10 netal (s) catal ysi ma acilita .
Ovedbtiog » vetab ondep pEthsihentissind SBheLPPHE "egRB G BRTgRtally or
t.hat -contri - i At HE&sHRAERGA] catalytic properties of
re]?%vﬁg’?é&gfbur | Bl d‘léeqaf'r%nng’%o- 50 G o ae0-an0 O
theasathl k. eHsatrtating ofia shaygd shpmort dfter cadh oorealay f guetalpgnds g improve

thecc@taéytgz . NPquca' h(zrl%( lgg];q%eipra%@iils% s/gﬂ?c;jc{s Eﬁg{%argga cfa%}rr% %ﬁfné%%eﬁ;y methods
me;%eéaiﬁeﬁ)in s Gt naslRRioM PiblRabSENS. 00301 NEBSY up Bihah.

ourth catalyst"has a pore size distrjbut,i W t.h
a nmate Solponses-A0 ansaléy) aod sepportanay bemaxed with sw mixing

enbodi ment s, e nedi.an re dia Q-
eqURmEPYfeoiR, g C%?E“IB?S 9—3@59&%&’3 ’?ﬂéppg’?g‘ﬁf‘%’gés:t@%%, a{S 10
métﬁ%?/tslggﬁgt Hixt@e ridy beasled38MgAuitdientxipgeqnipment. Examples of

inclhu atleast(y.lgrarrs, 25at|esi 0.5 ramﬁlllat .
suitadsmixingequipment inelude tynabiens, siatgong%ﬁ?@ Ispr P-”H&Qh& uller mixers

al um na r. gram of .. . I
(F e, o IBRS: EmisBiSERpD). ol Lty by Bng s giRebally
kn&th WiRerSor@indtl) kupein dpvice) thiat will aitably, pravide ghe Celagms 5-10

0.0001 grans of Colum 5 netal (s) . per gram of, .
megal{s¥sypnort mixtersr darertapBBPHERIL, thefraatesifls e Byl the

ks vanadi u n agelelaly s ort.
G S

Subgg asiae Embodigamits e oatdlyst idleeat meatedhatdemabmptres from 150-750 °C,

addi tional catalyst may _be one or.nore of th
fromo RO TN, arrieom APQ{730SCATFE combHINELhE SPRPOSLY D fhgmetal

the third catalyst, the fifth catalyst, the sixth

catal yst, the seventh catal yst, comrercial catal ysts

descri bed herein, or conbinations thereof.
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57 WD 2005/ 063926 PCT/ US2004/ 042338 In sone
enbodi nents, hydrogen nay be generated during

WOy of the crude feed with the fourth cBEHUHA4042338
" "at a tenperature in a range from 300-400 C, 320-380 C,

Or In3ede Eﬂlgoﬂme;ﬁt@ﬂﬁrda%@ h?drthatheatmhmﬁgi the presencetof hot air
contacting may have a of "at. nost a
and/gp ST 35 @IFIPSTAIE IATANED hytHrecR ﬁ@oo ﬁﬁﬂﬂéﬂﬂﬁ@téc to remove

oxygen _ _
w40 5 AN COr Rl 40 o

corregpoddingmosialaixideay have a total Ni/V/ Fe content of at
ol FboSho e S A b e o
S B e A DL Co1 & og) 400 °C
or belewed QO°C)ifor xperiidnafitimaing tange frolet-3 hatuwsth memevep orjority of
the 3ol ccrprpi i EoneC P bR e Cltbling St Bk sl

Cat:ﬂ%rstilf)r 228 by 45¢h £'meftod € Brefurredtio b Agicalfed? calysts.
at nost 500" A. The support may include at least 0.1

Whejr eatalysts ate prepased i0. thisgranmer ingonchinatiesiwith asglfidinggethpd, the

.fheta al um n [, . .
actile s BTy o SR PerrSiRRRE Sypghil. SERrations of sk catalysts
are @dschibddow 10S 1PGérN%os0 6,248 383 td Gabli¢lov sral pend 612801841 1o Gabrielov
of ' catal yst. The catal yst includes, in sone
ctalenpodi ments, at nost 0.1 grans of Columm 6 netal (s)
per . .
05 e s i aBlib ol B0 GhaBedbits Columss
5-1Geamistaidl todfoins a thebeealGminmnsupporiitcdiirisg 5-40 enctate mikthee uihe theta

TIPSR S T TN
. least 400 *CHPRIBh She -é&&ﬁt@a@i}l‘g‘]a%ré\@ﬁé AR trimBion Ml Afhedhm3fore .
N8/ B 50 Rns/ n8)  wh

, or 10- en the crude feed is
diamgetert ofct tsdstA30RA.+ Bepitally, isuctulest {reatingtis gonduwirsad temperptyres of at
sg %&g% from ,310-400 C, from 320-370 C, or from :
mo é - C. Net” hydrogen uptake by the crude feed, in
SOITR s&iAb efbogiRiehts, tRYsuPfort (ither & 0gAmbrolhsipRddt ding support
2-15 NnB/n8, or 3-10 N8/ nB. The crude prodyct
prepgrasiassleerribed heiginunas bosonhiaed with e spaRarted; cafalyst ang/ior a hulk

t T, % ;
mecf3 iyt SR lERGRN e, isflpo R B pRludERE umn 15
metgl(d)dEof eachplel At aippbited catalgst andivd det bullayietal icatalyst mayde
g%qo)m 0.01-Q.1,..0.03-0. 05, ,qr 0. %2- 0 _(gé dn Ceﬁ_ﬁ@i n 5.
crushed BRp Arapvder it pypregearisle size o §->p naiyqn, 2-45 microns, or
40 n%g%ogﬁ%%’ Z"g-xe %Jo»h@é}:%%ﬁ@e EREBEB wath¥apitr{ £)foRA dn GlbédBePmetal

n co ation wth the theta al um na
catalysp plarspme Bnbo8inagits tthe pawddrysay braonzbiph withs thessupport and then

distribution wth.a nedi,an por i.aneter of at | . .
xiridsd dn pn e e B e St BT RSP o2 AP ljon vitha
med®in 6 Biatle?d ilh pdude Ttk 80-200WA BEo®@180 A2t 1312030 A. at

| east 230 A, at |east 250 A, at |east 300 A or at

no $fongining theTatal yul pyithy the wugport allowsdin semel esabadigents, at least a

porfine Pl F3kio2 o B0 ot o B Bl B syt o
exarApleBhBedaed irfha %0%062%%%&61&%10 iEbemeal ah ietsuifaye thaa itded

in some 58 WO 20 CT/ US2004/ 042338 ,
othegwise acensin the vaembeddedanetatatatyists Imsame grabodimentse having kpss

5 8 Pl T3 s Gyl Rl

by affetwitignat Geast a portion of the metal to move to the surface of the catalyst during use.
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netal (s) per gram of catalyst. In sone enbodinents,
the nolar ratio of total Columm 6 netal tot
WOO9D% 039 netal nay be in a range from 0. 1- 20, 8&-%}1'@,20034042338
2-5. In certain 5 enbodi ments, the Colum 5 netal is
The mé ?Hl'a&' Rcvedo HassutiabeoRthe carlyst {adugy erosiom b thesntfage of the
and/ or

tungsten. When the crugde feed is contacted with
catalysthdurimgrcontachefzthg satakyst ‘ﬂ“hér?ﬂég’é{e?fﬁe in arange from
310400 G, fr _ : ) ,
prieaion sedfl Agag fEuk coRipohpRT PR calllets s, 7 some
embonﬁih%sts', ‘%% d&%ﬁﬁéﬁ/ o drdcrg&' thbfﬁyo/ hnn Ng Tndtign i (tlwilr:m t\praiderprystal
. or - to : tive.ngt
structugette k subsiars el TaRfog, EOE&S’P“H%F{‘? i fog cr%sgip %gﬁgm of the
& 'Tfle 81 bo Hediaiagd GEiagpowder X-
embelfFATLI AL o Sfdelor HRTdHiAS EAHE b Bipow

crude feed wt the sixth catal yst my
ray difffatfion nTcAhbdsl Thie ondertof eBmental mataltin dgogatalyst selgtivesigothe order

t t 109 . t,1 %of.t TA .
o epenty St oo gy i B 48
Colurg% ?%&%alépeaﬂ D2 LefpditRhctidndpebinid of ife Colunnd oxigeltodthe order

uring contacting of "the crude feed wi.th

e
of thef@olntvin, 6 fital heak io an iy idiffmction sectruen pfdle ¢atalyel EE%IFH
requir nf of hydrogen duk] ' j | g
broadgagh UG SBre kOO de ey R AR Pl ey
difﬁaﬁﬁ%‘?&@ﬁhﬁﬁ it QpRRIOIo dstigatemat the Sloharn 6 muetal () iargsubstantially
an r

transporting hydrogen is costly, mnimzing the
randongp gedentd inythie exysial stuiUrepr ocess decreases overal |

| i ki GE EA PR RIS SERRk Shavingsemedia
P Y% S3npd, GpRonisd it e AR AR SRRt sy ngetnediel por
diam@enén least 1800R wnay 1 comnbihédio formanmalumigaimalypdenun trioxide

R
and/o} W%?eﬁﬂs . e aﬁ%?ﬁﬁ&/@%lurﬁé%@i&féiﬂe infixfen@by bk Atatitreated at a
prd elna a cr

ude product that has a TAN of at n‘g&ltl
temp&@firods atieast T38PG{1G00T) ki dpesa catalystdhateioes not bita

enpodi ts of,.the first, s . j :

patiegn; ¥H‘,°T§i pym dé%g% AR ey uggf?%%ygisgéct#gl;n QPILSJ%’EEE%M%H an absence
sed as is otherw se described herein.

Dfﬂl%@ﬁ/é?té?lﬁg the catalyst(s) of this appl,j,cation and Various

c dntsontel erhydimentaitcaitdyssonay be sh@%tﬁﬁ%%ﬂw gﬁ%&ﬁr&e anou

roduct to be c ] I ‘slume,

i e R i
surfaéd aeasf BF @@ﬁFﬁaﬁﬁnsﬁhe&:hﬂ T’ﬁhwcmﬂly.fiex_ia}ahayemahstabuuon of total

significantly changed. e resulting crude pr :
quantignaf POFhALSEI T HRET PRSI S | The ediay 8°’E"‘Hﬂm’&$‘8§§f@é pyfsize
distri ﬁ%?%‘?"g? 2’? P rﬁ%@?ﬁi‘&? §§R0AHAe Sf)]fEfOOtA,Qﬁ%IOCHODQ&J dsome

inrng. angenent of two or nore_ catal ysts
embddimants sdaedystsitharmobde at leagt (cH grane ofigammeped] iaiRADSS gram of

roperty inproyvenents for the,.crude f EQr ¥
catalgs,t\hgv%p&@?sggﬁ (%1§}:’g§létllon Wleé &medif pore ghﬂ%grﬁelilﬁ % r@@@ﬂyn%o 200

- oRERN Al § 66 0 &. Pl dth&ensodihents, lcamlysts thiisiachnde at
A; 9@%‘2%{?2@613? }gtﬁgh@(%ggm 2005/‘0639206 PCTI US20Q4/ Q42338

least 0i lcgrains ofiticttoaluatind pragram of gatelyshhaye aneee HMah disttihption with a
the cryde feed can bhe r b t 2}

medis ppregHAFIeh i Legle SRE 10 o ibAc Pt Bugr 4E2H0 4, In gome

embd%fiﬁlﬁﬂtg%g gﬁed@ﬁﬂﬁcﬁé dESlRG A Sire ke disntinitiontis anlagst 120 A, at
sonme enbodi

nment's, inmprove lives of the c

tal,ysts
least 466/t Iebst K0k ot eagt 200 Ahet 1ot 2D Aeaidptstad AnPbatieest 300 A.
m xt.ure. 5.1 nprovenent of C l'ife and/or
S“Chs"(‘%‘iﬂ?@ Pesp d&?nn%ﬁ’é aggﬁrgécaﬁgggﬂogﬁ IZ{‘lf()Y')?)‘gr"od uct mxture
during processing nay allow a contacting systemto
operate for at least 3 nonths, at |east 6
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nonths, or at least 1 year w thout replacenent of the

at al in the contacting zone. Conbinati ons o é‘
§@P@é¢gé‘ff‘50at alysts may al |l ow reduction in at | PS7004/042338

portion of the N /V/Fe, at |east a portion of the C5
asmie&htdem fnaydiave apste mq@smbuhomﬁvlﬁlmenmhampaeldmam@cwf at

O,salts of organic aci rtion of t
teast G i Frast SAY 16 8oTRF PRDAITIEGIS: R Cotaty Bak ¢ BereRipe fiipoution
of 050 A, with at
wnh-Q Sgﬂﬁfp%ed%e O%P%ﬁg%gf?%;g@(gf ?ﬁébg%%e feeélm 2
least é@% of hdotgboymiséx dfepommmﬂm poirngize d@u-shmmhamg@fm diameter

g P8 a3 A B R p e et o e SRR, e

catal%?ﬁ&ea ﬁor'é)sme%étﬁlsﬁtﬁﬂ wmh X meﬂﬁmqﬁﬂs dlabffedn a TAdgeafishh 70-180 A,

gravity may be' 15 increnentally reduced hy
with atdeast 60%af a thtal ovmbler dfqotesiin the Ree size distdbutioniaving anprre

3P EE8 1P ST AR L 2, e
ofinlehfbodirhéifts frewHich @ieﬂhediﬁ@ﬁmtmweﬂoﬁthe porebseze distribution is

atTeapt 180t '”S%sifé*éé Rilofasieastad U arestershgt 698 GES ISt gHEAper Of pores

in the 1236 5538 Wiy %k;&i BIe  fihétey Within SHAD70 RS of | 9@5& ¥2h8 fnedian

OwW renova
pore dfahety) B some @bnbod:mhapﬂm aatakyst hat apore sire a!mmbam:m with a

medigupore diAmalgr irimagebom -5 Ao U RS ol o A f atteast
60% Bf rr%ﬂ:gﬁtnu%%} WF Sored HEthE gbx%t m%%ﬁﬁo@hﬁﬁﬁ@a pbit digdeter within

ment s r r emov | east a portion of
50 ANOMG]eQO Amfmheamedﬂan@orﬁl@mefchponents renoval of

clrrpone hal %: 33%%%\'«3 ﬁltgg é)&/‘g?laeﬁ]ngagcﬂ ezﬁ?i%s{ @étcﬁ?lsé bf fRast 0.7

rconbl ha
3/§ Gﬂt%kfst 0 br&mg R RfafendRdimerts, fost velumenifporesenayciange from
| east a on of C5 asphaltenes in the crude '
0.3~ O%mfbt(h‘l-ofﬁ u&tOI‘IQrS(QJrC@l fll ative to the crudé feed

d 2@}1 g#]hldgﬁ' r:l.lg)r??é si2d Gi§hiteAbA lw)iﬁxt as)l'ne i t fe%lﬁxﬁeter ina range.

, I NCreases t of tine the

from @ormsacA gy, Bymmmmnnh&s dpee atserfact arla:oaf at least 100 m*/g, at
gni shment

t | t
least 539 @naﬂﬁaﬁtﬂggﬂkl o IS0 it e oSk Trpg e may
bem%%?g % Qlfzbem%nhﬁlmfoezmm@@eomomoem%@
catal ysts p05|t|on after the first catalyst The
s dnwerainanabodiméaty, the da‘tdystthamngrﬂ pate size dispalbytion wilh 2 median

0si tioned do str first.cat P
pore f3ielps i  Faitha ik B0 PR APEY AT R eRp T B G e =
least 9@ B 2RE GQRA1 o@ﬁﬂg aﬁéésslztaﬁ»ﬁ/goar ithbefsﬂZ'Fi@hﬁng Huch )smme area

furthér reduce reduce t content of N /V/F

imay WOMER00B0 69506)-BON T B0 AFO N3] 00128 62, | U250 /6.
3]3% ﬂflmoqmel?dggﬁrg?r@ X‘.ﬁg ﬁaé.%lg%}te%&? in #réHo iiogzgxgﬂlfgxeg% ]e, pellets,
cylm&&ﬁ%ﬂé@%?trlﬁﬂﬂfﬁ Tlmtaij?dt tﬁ{icr:]dlljrtehha@ ratjﬂ& pfeﬁa‘:‘ct’u?lz Bt;‘cngﬂﬁm a
second catal ys /or e third ca st (s
rangqofm@es@ BlomeUrdaoy 490-390 dlfem, 20 SR e 270289 Wem.
jﬁdz‘gséﬁi Zrh N%lerﬂs "GOUGS g Salﬁhf Qi 1?%&71‘60%1{0? @éléiﬁﬁ’ded to form

a redu con ent of tals I n

metaBsillfides(hriof ©ankPusieg @ehniqudsdaveadn ab@m(ﬁ)empiQMQEICATm
a reduced vi scosi t or nati on e]ty d th
process| GRY Ipéerpasiangh Tne d@@?ﬁ\?éﬂiﬁ)@ﬁ@?mﬁsé ¢ gfta ﬁtén@f Prydried then

iRy A s i

a cm&@ﬁ@ﬂdhataﬁc&h&ﬁtsulfwcdmammglcbmnedds dnssanlse&lrlmtlpnemay utilize
with the second catal yst being upstream 10 of the
third catal yst, or vice versa. The ability to deliver
hydrogen to specified cont athing zones tends to
mnimze
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hydr ogen usage during contacting. Conbi nations of

catal ysts that facility generation of hydrogen durin
wWOomesedsss, and catal ysts that uptake a rel ativgcyﬂsé‘%“m“r’”
anmount of hydrogen during contacting, may be used to
eiﬁ%%&@oﬂﬁé@éﬁ SIRRSR thepre§ined of hydtogd, ofligiid hasé sulfirizing
to 15 the "'sane properties of the crude feed. For ]
agentssptless argendsuifir ¢rrapauady Gncludingmikylsitides, polysulfides, thiols, and

SRR R el bSO E im BRErps sisn2o
Seainthl €Al ahd 5[688)736a0 Seanaseyalt h catal yst(s) to
change se| ected properties of a,crude feed,

L
onl ylncsag; empoginenis s st iype ef cagalyste it ﬁ%ﬁélyfsgg tpofffes Columas
S FAAFET o i L S L A it ot
pcﬁé giam:aaér)iﬁ hsaxf(@yﬁm(gﬁllﬁé-ﬁ_elk c’_I'm:Iﬁtst)caghllthbzseh?mta s}m'face area of at
roggn upt ake 1 e ngal ni the cruae tHta
tegst Ja% & s e yolumge sty fssepa _ a*rlagvéﬁe a‘glf?ﬂ 0% g he fis
cam?étlsiﬂt.h? &gg&gg{%néfmnmo%%t of 84184t D!538:8mS 8 pAftina af\thina, and

grav I nations thereof of the crude feed to

typiealipainhast 92999 grarhs of Goame plunkina,mss gran pf frsh eaipkyst: i Ehe first

f 1 de feed,. while the TAN.apd/or t ' i
Bk 5 5 55 SN A OB Rl Sl o o
catdMst Vi 2Ga8gd KoBf0.0018 t6/0UHErameD The Eilst cRRdiye is capabls ofitimoving a

hydrogen upt ake by the crude feed may produce a crude :

pastieniotthe NifEFe fizom a crisieIfeady ramgides apertionithespmpenepisthat

I ENNS O AR g BT s s

crﬁ@edﬁbmoﬁmgfﬂt ¢ea|k,-v efp@ﬁioh bﬁthelmlnatdle i prmth) (Shltsm@orgmﬂtg acids in the
on cnange Dy re ative s apounts as 0 red to
crpgrstesd oxcapmbinations Bxemﬁel()ébqa deonesiss ( A FeFABgls Slir content, VGO
r { - lativel
cod E,C/tﬂlt‘l' \é@!g% In?s;‘?%if# %P&%%E%B%ﬂo%%o%aﬁéﬂﬁﬂt relatively

rogen to other ‘contacting
snzadhehmngesdslien tht koudededdeis contected siitht the firss caialysh eBeing gble to

seegfiuely ShEigF FRORFFOE PRATITOIE NHHE (P DA BRAIRE PRggis i
reREivOIS SHRENnRAR ey allow MeAlnidd {e8d t6/BS flordeffichupti@itiRated. In some

Hydrogen may be 61 WO 2005/ 063926 PCT/ US2004/ 042338
enghodimentachng or image Siovttcatalystsgnax be weddpaar ofd®ed with t he

fourtg h _catal wstds d < V=YY 10

o s R ST Rl R e
Célaimak §St(rBetal(IYia cofbination ywith a suppoltystidigsn poay sibe distribution with

counter tQ the flow of the crude feed {gn S
2 padian peasiametenin yenes Som W ttﬁéSF\?‘d Y ﬁstréﬁ@f gfthe total number

. A f . .y

oFBRES Aort Gk PN L o0 1850 S eper witins
A Bf e iA&)ian pyrd iddeyaeteireGonting of treanradecfited withrthe sepond catalygt under

{.n one contacting zone (for exanple, ,co tin one .
suitghle confapting copgtions MYWBQ?'&G&?%PIBQWGE\E“%&’@? aledied pypperties
bt | ] | (ERfiveXAmB! if ik crude feed
(S amp ) TAOR i, R B FLPE sl pROHBIRE O ik crude fee
wiileosthexf properties ard entyeduingddbyl @ smelhemenhi dh Ingdtogen stce, in some

r{%%ro enflol\;vma concurr%ﬁlt with the flow of the
SIRHOFYRCHERJHAY OHPLE e rontaqlifes st acked configuration

( seephef REoRIGHRYE miy fedudBit leddl 4 pOEIRA oM@ d¥nponents that contribute

generated during contacting in one contacting zone,
to (HeoFARNith exude deedast least) a porioniaf2he eompprents3ha)conpibute to

e RGeSt Tgos e R g Of LeOR Y AE CoplsB 8t the crude

prédRY BhakiRa1Y, Leftabefdridfe MR tiR scastill Adalbstdingadduce a
t hrough 15 conduit 106" to contacting zone 114 in FIG

3B), and to a second additional contacting
55
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zone in a direction that is concurrent to the flow of
the crude feed (for exanple, adding hydrogen through

WO 8M6392¢.. 06' to contacting zone 116 in FlI G PEBYUS2Pe#/042338
sonme enbodi nents, the fourth catal yst and the sixth

tal yst. i i es. i i f
crudegiodic e FIRNER FRERRAES in € shif coltcnlrel lfveltouic difur
conteNE6Sthe ciide fedl. Furekaaplepihe efudetprodst may haate alsylfer onfent of

an addi tional catalyst r ce JAN .red .
0% LB0% e S apmeak b e TRed. e GRIdE oBlet R s sxpibit

j | ' ' ' \ b pbitest refative t
e s g o BB o S bebp b Rscns v
the cragy f&kdl ow ot her properties of the crude product to be

only changed, by snal | ts rel ati . t :

orla sems catbogimins tos SrEE Rl iR LSy 108 cDRIES of NirV/Fe

(for e%%%g%} g{ fb&'5o WQ} Bt Q3 1BH VA highEVANE asphlieries content, or

I on. eventh catal yst used .ups?éﬂe&m from
contehhef metatsinmetiah saliy oforgaviatagidys A relajivelnhigh T pr example,

cont ent Col u et al f, i
TR abfigt GhmRb o i AT Sl h andfr
reﬁni%igy Wa&&%ﬂgw brud® Wil Rladive 3t dph g asphaltends cOntentmagp exhibit

tals(s), per gramof downstream sevent.h catalyst haltenes
less statalityi durmgpaocestingrelativiede pther srpden w1 %Pv@asﬁ%ﬁifs agphaltenc

3 | . i t t,
contegp. Epripbasin BBl fl vl jd SectB ERRIS UG HERaTgballis
comlﬂﬁ'le’??ﬁtaﬂﬂbbi Cs a!;;::hr?ﬁéliatce?mb?ﬁﬁg au {fﬁN f;emribf cude feedi 1n geme
upstream seven ca S n e (0] stream.se
embqggmanﬁysxedﬁﬁipnm,f Gs@&ﬁhaifeﬁ‘?s fa?BF}HOPﬁnV@ 8‘_"&%‘@“%33 t\é’eﬁm may
redu{eﬁtég&'is\égéi SFTR LruBERikkoRi %&ﬁh@ﬂ hixitnsre 36lhiiveetohé fscosity of the

ownstream seventh catal yst may all ow ot her

. crud@feepe i tesain Embbdinentsgenpomdore compinations of secRif §afalysty may
smal |, . amounts relatjve tq 62 20 0 :
- enhaneeritaidlpoatha S rod el B g e i e caalyet ffe, allow
mini %fﬂet(ﬂgﬂfor%%ﬁ%gﬁ!(@b%( & @dé foed) of combihativha tigeedfiwhen used to
to cont ent,

etero _ . APl gravity, residue content, VGO
treat cnnledaed asodesenbrdiiezginons t hereof). Contact of the

crpyde feed wi.th the “§ g\ Belbbtainabl
caﬂ%ﬁ%‘f gmpagjme Esbad@g@%gﬁeg(?fl]&c?e ?tgg#gtatctﬁﬁg{ﬁzas a T}\)It\lElma ¢
by c@hbMingd P sippBR%itteColmt 6 Bt (spto produceiOdal st psequesor. The
10% or at |east 1%.of the TAN of the crude.fee BJ %
catalysrmseaimin dnajeh keatedra thegyesegice pﬁ@nepmagfefsagfar ﬁ%‘g“” e
comj %@g e &%ﬂé‘at[u%ﬁ#fo?g ?g?( o€ PRk (@Qﬁm}ﬂe} Belb\lhetsg PEY Fercd Nehiticely

feam-seven yst's (for exanple, contact of
shori freicdrofdimd Refdrmitheurraleivedityisd catelyst. oFypiesly; thercrigfyst precursor

d duct with ch d i el at i
s e PS5 2 RO e SR B el 5 by, p
granigaéﬁ%’ﬁgsrt%d% A01388 151 RNt CohRhYiBta Bz PfromML0:80 1083 grams,

ct 10 wth changed properties relative_.to . .
0.00540007 gratrisadr 2:0QRS.0p reoatus t The third catalyst mpyteshibaipignifiga activity

et SRS et S i T A O o PR btimens,

' {shenfmRt ditiiRn belowe S0y i the presendecrf one or
theoggagfsgﬁﬁggl%g}' Sof cat alﬁé;%és in conbination wth

moresuifurebimpduedsat acti ng conditions (for exanple,

tenperature .and/or crude.fe ;

B
the TRNYahS bbe BeddRdheed 168t apomioadi e mitalsinenetal salts of organic

stabilityduring processing, and changing one or or h d
acidpreueta My V/Rsf content of e erysiequeduct ranrd Jequrs thevipppsity of the crude

ti ¢ _ o
produs SRRl SR EG il S B8 HEF el AR plotut p rude
by various phases separating fromthe crude

feed/total product m xture. sPhase separation nmay be
caused by, for exanpl e,




10

15

20

25

30

20 insolubility of the crude feed and/or crude product

in the crude feed/total product m xture, floccula
WOF2085463%36t enes from the crude feed/total produg?’r'rug&o%‘”042338

m xture, precipitation of conmponents fromthe crude
prodh@SHE 2talhtivilp sinall changieds the satfuc omrttenta‘bhabmtq the s@ﬁtr content of

the mAt v e;é ;Igdn w;;!hr;géugg %ggnp@gl g %&éﬁ l.?pgq.l% ??ed For
é:xanfn;ﬂg, agcrgﬂgg o6 ?{ ﬁ;?* ﬁﬁven% é?ﬂ*%ig %ﬂkﬂﬂdﬂ?@%ﬂﬂ%hﬂ"ﬁ]ﬁsﬂﬁﬁ content of

Reen on o total product in the crude
the driReb®t The prodd pesduct podueedoisingtbe tirdcatalystmonynalsq ehibit

relairely salliehmeebiropl S g dooty VORI et
contbﬁ %lgﬁvg &,E_ﬂilrg c’ie't)?(c%%%@t Phe SNG4 Eedﬁc&ﬂ&d'?AN?ﬂié&nét@ls in metal salts

the cifude feed may cont
of org@mcsmme NI Feacntes) aidlthe viscesia of theibrufie BEpouFt viilgalso only

A A A
contgnt\.égé IrthG eride F8dd, allb@tho tude phalucomrienesead by mayriety of

ecorre | ess soluble in the crude feed/total
treai;mandfamhtmsxture In soma i nstances, the crude feed

t h /
an Sr (51 %ﬁyﬂo lﬁﬁ%dﬁﬁﬂ?ﬁ@ o9 g&#@% I%fllet%; ! (?r?gt%ne%f the MCR
com@ﬁwc%fﬁirli @?%re ?ﬁ% ﬂu%m??mmmﬁiﬁbeﬂm;l I?rﬁg?f; gtab ity. In certain
m X
hotfements, theAHGUHIALIS0 SEEET B DA B PR fBLien L fgbdt from
st o
oooﬁiaoﬁfgéﬁ’%? o s sy DO D21 s 3?‘2%?’@.“%“2‘% F?‘;‘n“%f@

con®@ANpeNangsfoirehds0 1-0.05 rgmims; Q &OﬁeO 03 Erang 00 Oegrams per
of the catal ysts. Add effi ‘ ,
grap of gaialyst. n%ﬁ/oi &{b {r fa%ﬂg?t‘éﬁeﬁcuf:ﬂ Bf at least

a poriSPOATRE tof oﬁaﬁs ﬂfa’t@@nﬂﬁﬁﬁ@' fd MGR upﬂﬁd:mie iHed(&tuempemByes ina
e necessar produce a crude product %W 1-8
ranger fopm 30DSH0 °§: m&%@sop%mﬁwesm rpugpaF Oo'r %
cru% Wd/tot al product m xture nay be nonitored and

ity of the process, crude feed, and/or crude
f qu/cbﬂ!nﬁ' enfigdhdBilts, afiowith tﬁnenﬁy:aialysa(s‘ﬁ'emﬁecmalyst ) includes

Il P- val h

Coluats melEiaIcamrtanation v g e EH BT R BRPOHHe 118 IRk Tateyst has a
in

por 3¢ i3tk T 'én&eh@%rei%*?‘ﬁ%fg‘g?é‘;ﬁé?*?é Teratl vel y

embodathérts,dhe hrgiaqriradiaetgr of therfoutth satatyst mey baetlsast B3¢ h, o

ok e S el 4 T B e ot 01

f BRtCAlominal gee f
at l%gﬁggﬁ#&{? F?%é‘ ont act P%%ﬁgédsﬁgllgteglrgﬁab %l%;sel ect |Ijong1c‘)a1fno

suppat.als fcautlhqataiy&tm:,n include,de some egbodinn gt wost )1 grams of

LTI A
per gfa?]% §f‘55ﬁa1 By Cih%ﬁﬁn‘éﬁilﬁﬂﬁnelﬁi wekeChlpath § et isovanadium.

i nat | ns thereof. 15 I n sone enbodi me

c onnnaomeragnbmpemm o omid feedana bopaaeted WHb PR gdidignal catalyst

R SREE ARRAR. Ao R SR e o o

of tﬁ?ﬁﬂﬁ%ﬂé‘ theFirdtlRataMeR teoRbamt catdlysty e thiyd caalysi, ﬂmﬁfﬂ‘ecatalyst
hi gher cont'acti ng tenperatures

e

the fsmlnmtalgst tife seventh aiglyst, commerRig qa@ézﬁ%dﬁsﬁ%{‘e@%ﬂﬁ My
g t he ﬁlbqrde feed/total product m xture and/or life of

&0 fof the catal ysts. 20 Control of contacting

terrperature and hydrogen uptake in conbination with
the catalysts described herein allows the C5
asphal tenes to be reduced while the MCR content of the
crude feed only changes by a5telatively small anount.

In some enbodi nments, contacting conditions are
controlled such that tenperatures
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15

in one or nore contacting zones may be different.
Qperating at different tenperatures 25 allows _faor

W@ 1088¢39% change in crude feed properties whi ng‘}mszowomss
mai ntaining the stability of the crude feed/total

PLPLHISE efbaditticsits, Edrogériiday be genceated during Contaating of the crude
contacting zone at the start of a ro—ﬁﬁ’s"?q ﬁfi bSi80 °C, or
feed withnthe fourtiycatelypleat ATEMBCTARITG iR | 0% ErdOFPs

agh L0 | BShth @RS Hivesa TAN of at
33039 e Moot photibed RO IEA Bt e%§¥ e fourth
most DEMPANAGL86%, at most 3% )or at mosthkd% ofifherbAN of the grude feed.
C

Hydrogon<mneeneey 08 15 8 Anec Ao 10 N ine 1918 Mok iy 15:25
Nmﬁ@ﬁ%?’ﬁ% Fﬂu ﬁ{(ftﬁ@gﬁa{' have 2361 ARAY /Ee conenPofes agust90%, at most

e .
ing“tenperature may be in a range that, |
80%, 20mbHC70%%, ab ErcBO5U%, atrmdsd10BQoatdeast &% of tatalhNY e content of
first contacting tenperature. In sone enbodinents, the
the cryde f8d-  cont act | ng tenperature is greater than the
f ik StetfiR Rhbkinichd, AR helbEeatdiputi(1Bfibl cithbysthincindes Column 6

contacting tenperatures may reduce TAN.and/.or .C5 .
metal{s)(ih abhbinetion vitheytheta alumind seRPOH: m@ﬁl’%ﬁa@w has a pore s1ze
. .2005/ 063926 PCT/ US2004 r [ AAGAst 230 A, at
distribwtipnsyity f nedianparg diame %;b%ggﬁ setr%?bﬁ’ a}(ﬁegktgzrﬂl%% Teod to
least 35OACA 4st 880 Aor af ReR 51]90 d. mm"“’""? ﬁTasfnahldt ¢ of legg 0.1 grams,
asphal tene reduction, if any, en.the firs n
at leoglbb grins onetamosto9srmes of tetaalumine e st of g“é’%B’Ft‘ In some
Lthin 10 C affhl &lumi Ftelov0 fli graxhs of alpha
embg b‘ﬂ?rg%’ttﬁ?@u?f g%telﬁgrm%g [ ncI%L eﬁéo)\&?riﬁfﬁsit catoal ys_tg(rgh an d}} or
alumafpRtifiai offcataystl Tht catplannckdes dosumne enbadients, sonest 0.1

s Lo e B GO 08 iy o

- metal SR %@g%gﬁ@g&g Th S5RE kabbditentRihe ol 3@ (inefal(s) aret

20

25

30

ed in the first contacting zone with

- molyblienuin arst/orctabgdtest  and/eor fourth catal yst at the-

hi gher tenmperature prio i t lativel
cofaryan St bk GARLAR ab i 08 QY28 sletvely
Jow (€5t SHRBRIE Erokia 01 T Nitiid) 1-66 Nasjind| S50 a0’ ad we d 06 Nig /m’)
In the crude feed rel ative to the TAI\%and/%rér (O3 from
wherathp kaide dershis ceataeted aith the {18 catghyst gt 4, ipmberatyg RASAPEHE
| nd dcC (€] & Anptale bipitie drlde
310-400 &5 88 823G T SR 10360 ED S‘é&%?;'g?po?t o
feed,ﬁh@ﬁ;ﬁé %F%?ir%aﬂs,@haysﬁe ip ratepmfeeﬂ'dvm risZO? /g’y 2t i/, or 3-10
W sel ected _arrange of catalysts I
Nm® o nt Ehetarvde BOARF LTRSS 5811’5@61%1‘%?’{ % °5%°fé§vg¢?‘f%§‘§n‘%lr gﬂg °afft
i t F95,u 20 friosbBY% of the T
may g%‘zeggrfgy (g{/]at?r&u?ﬁ?lg%’ Qﬂg%ié&é&?ﬁﬁ?@l‘g?stal um na (asi i %roi an, s
of thEatualeysdds T cFdloheroiopiodsctirmay b ot rgage fpm 0.01-0.1, 0.03-0.05,
M chigan, U S A ) with 585 grans of water and 8 grans
or 0.88-0fB3acial nitric acid for 35 ninutes. The 20 futes Cal
re ' - | X EMErWa ST @xdlyst dedxthhatigh’Yandudes Column
Trﬁéﬁﬁfﬁ%&ﬁﬁgﬂﬁﬁnwbgt vve_ganO- 125 C, and Otgpeﬂ‘1
5 metal(s) and GohtmmDd e l(s)in eombinatinn widh fhe thele sgppagt- 1 he

. .calcined support .,.w.th.a i an r i $280 A. In

sk R e o oA
Nehef 1t SRRt dfmerowise digirimtion may be at leas

Som%g%%%%gg{gbﬁl&ﬂgfﬁ% hours, an ihen helkd in this

A, arlem 830 &, aRlehgti 59 Aot frast DA (ar@t mesheitd A e SUPRBLEY
. .include er_gr f. 25 P . f ., or at
imclil g Fash B 0T 00 PR Bieat Of 2oy P LasF s or o
mosg?.gggmﬁg ofdgtih m@hﬂweﬁ%raﬂmf sOpoEs 1Ty Myﬂﬁnaymblde, in some
alum™na, as determned by x-ray diffraction. The
support had a surface area of 110 n2/g and a total

pore vol une of 0.821 cnB/g. 5¥he support had a pore

size distribution with a nedian pore dianeter of 232
A with 66. 7% of
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the total nunber of pores in the pore size
distribution having a pore dianmeter within 85 A

042/04322F pore di ameter. This exanple dermnstrgf:i&sg&wu"z”s
how to prepare a support that has a pore size

ernBbdiirents}i toddl ofiCobimh Sandtal($)and Gobatnn Bahelalés) oftat meakq.1 grams

oo S sl R SR St RS S35 B8 Cotumn

| ' ! obdr rhti b 19l Column 6
el flr S Budifit, FR\ofié ntid@nferh, i Blotds 7k bf Ml Column

meted tatbital Bobarha Systtalmay be mpmrange fiom 9520 dt10p@F Z§. In certain

ner. Th | um_na support.. prepared by t
erofiadiarenisethe Goto 2 et 5 vapadiudipgR A ot ¢ el B
moY hid Ahi/SPhRgERhI on sol ution prepared by 5 comnbining
.69 grams of VOSO4 with 82 grams of deionized water.,
A pWheh thterude feediis nontogied mtgxhe sixth qatalyst gha tampssatpre 1n a range

. d vith . . .
e e R R e e e
fecdmhdbeih alrdRodirbar-16 dieYmf t120iNm*/mt) ¢7 Nolrdn® toal ¢Nmefn®, or -5

l%t 480 C for, 2 hours. The resulting catalyst, c&n%&kiﬂi}ﬁd .
Ning/mtoyd Nne/et. Negatiye agt hidrogsaiupiakgs ene gicgrign fha gen is

t he bal ance_-hei i .
oo S EABRGEIE Mk GO BRI ik S eruhotid i
thdb’ixtﬁ%@tfaﬂrftl %ap baee a/w.g\_fmf_ aiﬁnaliklt 80%, eneb/g,so%tn ﬁtt mtog?s(l?%w@ most

, I on , % 0 .
105 moeteast Tihsniabe TAN phibe g 2o FaX Gt Tha triie pRifbi ey be na
m:éﬁ%% H_ghg@f,qj.@bggga& ®oPora. di ameter within 70 A of
e nedi

an ‘pore diameter. 15 This exanple .
de st et hgdrogtreuptakpduring eamtasting ofthe prudesfeed pathyibe fourth, fifth,

_ opEkpduing emiasting obSIaAmIe fourt
* or iyt rieies theBpYStireerd R idded) RO ARERp vt

prodRbinBGenug fraliadt Madt ihaepabie BotraispSitatorArdloritteatrhent. Since
Wth™a Median Pore D aneter of At Least %h?,o A T)Egydrogenina

producingdedionireasrerijng hydsegends spyive minipiziAg theysagep

: pmg:ggsg q%{,egge %%*a#%%ﬁ%#g%%é prepared by the nethod

was i npregnated with a
ol Y dafiireinbpdiegnss b aeventt type oficatalyst (“seveydhcatalyst”) has a total

i mpregnati on sol yti.on was pre conbi ni 4. 26
comPB e Chum Rng RS e B R0 4106 s of Ciugp § fpetal() per
015602 « G otifimfl ' itisteMEAhe sevhth
grdth o CAIVEO e Dol SRctal s nBIPHRDUALAAT Kl /. The
catalyst isypenefividl da padlutingGscraiaprodicidha bos aliAdh obat mag 90% of the
li.ds. The. heated sol ution was cooled to 25 room
Tﬁﬁﬁg&eﬂ?}ﬂe&e;he pH of the solution was 5.36. The
sol @th@eniRauABnt¥BS thadirses s@dnd, Qhird Zotth WiftH) steh,cmidzedenth

wat er. The al um na support (100 grans) was i npregnated
catalytsts mdgealswbe made and/ot vasd ag irethemvisslaseniond hesgiBd for 2

oo SRR SBRATh AR APy L G Plod Pl gonicons
mal BloeS stullé PebAGal 18/béProduesd #iabaas BANGaridArgekordgioperties
ol ybdenum per gram of catal yst, wi,th t bal

e nce
chtsaiet gelsuiyiontbe crTHG foadur R IahuRroRRLtFS b S THgh ae 1ot
. Sigze distribution. w ' ' . .
A, b O i
to tkGrid Bed At itkuisOB@oye addéptdbleddr trirap6fiation and/or refining.

Arrangement of two or more catalysts in a selected sequence may control the

sequence of property improvements for the crude feed. For example, TAN, API gravity, at
least a portion of the Cs asphaltenes, at least a portion of the iron, at least a portion of the

59
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WO 2005/ 063926 PCT/ US20041042338 total nunber of
ores in the pore size distribution of the nolybden
&%ﬂ“éﬂ’@@?ﬁ had a pore diameter within 86 A of Fﬁgﬁ%z%mmzsss
medi an pore dianeter. This exanpl e denonstrates the
nickel ked/a¥ &lledz0a pﬁrtﬁ:n@ﬂthrcmaxﬁdimi il the etuelk fesd daanbierrgduged before at

pore size distri bUtEh % @a pore di aneter of
least %pomeagfheze@awm%m W.daﬁ ion of a
l“mg fh SR Cembédiments, improve
Distr E%Fﬂnawgglggﬁ%la l IIIn)rﬁqfiI’rreter o? At Eleast P
lives @3tbe éataIf/ble and/ol jhmhlh’dymfrﬂmjtzrud@ fead/dotglkprodiact mpixtper ed

ool oy AR s
durm% gTUct 3 Sy MW aRontERi, ﬂ%fbki{'ioV?ﬁ?die fuak lEasEY ARG At least 6

prepared as folTows. A first solution was 10

monthsa deatdeast brybamwithput mma@mntoﬁﬂle calplysbigshe contacting zone,

f. Mo
frigns of 1 cte® sARER gt relioR i B RES M flon of he
leV/Q'E i Beslf a poleibA B ARACYpRiltenes, apleasta mirtion yf themeetals in metal
was heat ed to 65 C until dissolution of the sol Jlrg?q at least

salts offpegardeiacids, sbleast aperiier of e icemppReiubAt samplraty,
a por%%%%'}g fc'e?qchﬁ& grnco\ﬁ@ﬁnﬂ?o‘ﬁg il?f %@&uae FeledWedire o‘ﬂfer

rans of ei'oni zed water. The first

: propeﬂﬁﬁsl&flﬂﬁbraﬂlﬂf@dwdw&gédrmlﬂh mnaindugythiestadility of the crude

and. sufficient _ deidni zedwater was,added to brin
feedffeahﬁrq#@et@mﬂerﬁd&ﬁns@rQﬁ?e%&?fo@@%% mantgning 2 Pﬂlg‘e 25 P-

valuerﬁqlaﬁrp\%ef‘w NRORAKHR,| %%T@héso TA%PMMJHPI grifity may be

um na ‘was | npregnat e t he bdenum vanadi um
mcremmrmkm mceﬂﬂb)smnmt@rﬁ theangede feed wtthwd@ﬁ@d watalysts. The ability to

ocC atio dried.at
increfGRAAL SHACF S e DPREPareriB0 P fidh TeghF by the sabilt
ofthé&ﬁd’é feremota%rsa&aIxﬁiﬁtur@meanmchmd@ermmgmmsmgt al yst ,
2 grans of vanadi um and 0.02 graps of_ nol

W|In lsomh emibaflimends, Heg figgt gqj@ipgr(@escrph@l above) may b% %gsmoned
upsn'%aln% dg%%?igﬁ w fé?S?rlgﬁd ?Jns)fﬁé gt ﬁg nfggécrﬁtaﬁs% gl(%r a/l&pw removal
of mgghhnglteg?w;ﬁg@gﬂ%rﬁmmme?gﬁngmpwm mldfnraﬁetalastimg?? salts of
organiy oS vRIP IR R BVI fher A T OF HiF %ﬁpefs e MG Rifce.

Wel?%tﬂrﬁtft%e @ aﬁ*p wh iR SBihne e&%}o%&c ForQbmaval dﬂi@ Idaseportion of

ysts. A tubular réactor with a
NW/EE‘enrtenmlvhlyofmnﬂild: cmnpdnemtaeramwal bf eomspangois ghatgopjribite to a

decrcesh BB PLAgH oA AR S YR - Re e PP AR ROy e

crudetf@é‘d Slﬁlﬁ"%‘%amgfét WRRBire® 1daNe] ERMBH bf @D akphaltées e theadrhdeof
reactor wth cat alésts and silicon carbide 30

feedh(om pgrduqi; mtraneirelativevin e icaids fees) inkibitypjggingcgt)othes catplysts

* poscphl SSRRLR. St e DL Bl YP gk o st

be op@ﬁﬁéarwmﬁ%t e &iishméitlof catalysl. YRsdnsova o Lattibasn d @drtivintof then
qual vol une ampunt of silicon, carbide bef o%]%§pl aci n%ore

NWEhe‘romﬂ)ctqyud;e fead maynin someraaelodifgeBis HBCIERICE &he Ph
act or 6 PCT/ US2004/ 042338 The
atalycsf 11‘033(2 ??V%g?g& ge réactor was fromthe top of the
I efetsetodatdl PstEP Lot ik tlhk-tbca‘tﬂyﬂ(s) mayS)eI positioned dbwrgtream of
was positioned at the bottomof t act qr to

the fiegt cajalyblotRusihes ee;paﬁttofﬂm el lor/ ot Brodict EPKtuE I the seoond
catal@?(ﬂbécrgigor"ﬂa.ﬁ% H%tg.b%tgg)f 1Ay ful ﬁﬁéé TARE thdie H%on%t bR/ V/Fe,

tom contacting zone. The
bottom cat al yst had a pore
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5 size distribution with a nedian pore di anmeter of 77

A, with 66.7%of the total nunber of pores in the
‘Bgrzg"s&%ﬁdi stribution having a pore di aneter vﬁ&W#“M’mnﬁ

20 A of the nedian pore dianeter. The bottom catal yst
redweshfuneshtéht ¥88um@rarygemn tontenty ot redacedhe cotentpf anesals in metal

ni ckel per_ gram of catalyst, wth the bal ance being an
salt.gpﬁﬂqgﬁ%lcga ort. ‘A middle catalyst/silicone carbide

M X WofheeRfbodithet@ toR@st &t 1AL eFlidR TeddORitR theldeSondldhtalyst(s) and/or

bottom contacting zone to forma mddle contacting
the thindecatalpsi(s)iva prodime alopade foed/toialpypduct siixtare that has a reduced

TR B B ot RS B AT 55 Bt bl
metdl $ts ioPbidafit dfls] NfbdacaPisphaltaies tokte, & FidbcatviScuityf dre

medi an pore dianmeter. The middl e catal yst contained
conghigatioge theseass relativk &0 theresrgctive propemies pf ths cyusiedredwhie

maiiing e’ Gatie g voc bl el B B bl ki HBclRing, The
sechritPcatdlyst Wiy teasdsitionse th supick caithef with@he sevbuliitatalyst being upstream

contacting zone to forma top contacting zone. The top
of the,thard catal YhPr ¥1G80€ESasi ze  distribution with a median

ol AR 6 deffor hidropel I ofelicd Bffhcling forht s 6 minimize
hydesjenqispd doainig conmetmgm@ombimitions ofcalpsts thabfacifity gensmation of
hydyoged duping FonanEy e atelyots gl Aelofery 3y Bolfr hyarogen
dun?xg%nta-gﬁlt?% gl?éy%éﬁfs%d ReELANBE stieaE PrdpRities df kicRiRPrEduct relative to

rnace I ncluded five heating zones .
the same psypertits ofjthearudecdfepd. cherexampie the fourth 6ptalyst agy be used in

T Y NG AR R W
sixtRichtalyfs®s ) bndov hviathafabEes) tokdhaipe Sdlsteedyropitiey of dcrude feed,

hydrogen gas into the contacting zones at rate of .
whilé enlyichengieg otherprepertienpihg cadsdeed by éﬁ‘&c‘ff(fﬁﬂm&ts’ta&f‘f&f while

A S RO A 1 OB BB s mey

be wlutteddtt niginziae ast hydragen nptabeseilet maidtdniay (he@udeedimal
b AL S B Bl e Dbl
dlsﬁFl & &R ?APY%%W%‘Z%@ cbmbidiofs thRteo? of Be@nite f36H fo KedBaintained

per hour. e contacting zones were maintained
within 29%60f3he oespestivequopertiéserf the crudadeada while thei BAYN and/or the

iRy SR B 5 P ] g By

fee@bi ent tenperature. Crude fromthe Mars platformin
the Gulf of Mexico was filtered, then heated in an

ov eReduction ireni dydtoger uptake By the crode fepd fusiy producs afsudeproduct
t.o f th de.,. feed . [ t RE .1
e A 10 ARS8 e e

feed latrd a fedubae TN eiativead teTANesE the chude féedp Tk atdieic H/C of the
reactor. The crude feed f]lowed through the preheat

crudeopreduct sprycalsn ey chapeedivaelatively sall AmQuats 45§50 | to the
t n [ zone, and bottom support of the
atm?%a%f&%gﬁ%rfg e feed was contacted with each of
t heHgd@rbaby Sdrrationtil epgeifaseoinsctiog Zoyek maeall@aselective addition of

Contacting 5 conditions were as follows: ratiop of .
hydrggende efhey sentaeiiogrenes andlorradloay sslestive exsuption oftpRsrtips P the

o2 ) iti M upstr

oro et SN o BB T cofel Y iy b BOGRA wpstream,

dovanntan) értgteenesidisonel dedysis) descdibed Bereir0 H Frogerdmay be
mai ntai ned at 370 C for 500 hours. Tenperatures of

the three contacting zones were then increased and
mai nt ai ned 61
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in the foll ow ng sequence: 379 C (715 F) for 500
hours, and then 388 C (730 F) for 500 10. hou 65}52@/042338
WO85/86392634 F) for 1800 hours, and then 394 C % %
for 2400 hours. The total product (that is, the crude
generd%@%ﬂﬁig @Reaciag bf thel dradk febd withithé faurthinathlystish and dydtogen

may bS dglivareb1o the wontreiAeves Bat ek dhe ptiond REAGg(sy The
delive&é)fd tﬁ% &M@{%%Sﬁ ?r%grb%to%gnﬂef‘{o%é B wosfUHE cRide daEdl TAREmBAS.

system was neasured by a mass flow
embodifishtsptheclelivagofehs hydiggenheay s cancumwast todheflowef e gude
wet 15 test nmeter. The crude product was periodically
feed. anal yzed to determne a wei ght percentage of

¢ i ; FI1G. 2B)sh n may
G s e O e, ot D o
be gemagle@ fesing ;:prﬁ‘aoéﬂlg iponel m.lﬂaannr?@ﬂ@ {foz exaraple, GoRiACHRg 205,102
. Table 1. of FI 7 .S i !
in FIG, 2300 aiossdn e TiyEret f gb AFBgh, chulify b Gy example,
contaGRM AL 194 1P FRE.#B)3h @Wrection i id wounentocitdw of the.c2ads feed. In

grans, an oxygen content of 0.0007 I, . .The crude
some pmbadicientsa e hydsegen fsm weR be shpgtent Hitbhs pR S Tl @gde feed.

content of 1.9 an T f I | b
et diBd o o B 100, st o
gener§idll aidibg Eoﬁébﬁéttﬁagdﬁtoﬁé ?fbxit&dlﬂgyzog?r Qﬁm exagpl, Mﬁmg @::me 1(:2 in

aver age be enperature.. versus run | en A
FIG. b 4 hudweresomormay b daliyesed 1 4 et s Spl toiaBst 2bekdin a

duect?og{t'iﬁg ilgevlgn(}g{)ﬁs])t bemRehpleYe&l @br é)f@ﬂﬂl@,taﬂhmgﬂly%gn ktirough

at as catalyst |ite decreases,. a T .
conddintuE asemtadin@zobe 1 b i FjGapB).cald to seeandradgitiospt eomtacting

* cone S i i oV TR R B ing

hydro?ﬁf;i‘ﬁﬁbﬁ Bt 15360 cBRELESS Ednet N6 A FEGARR). WABT of the

ee contacting zones versus hours of run tine

( far .
c dnsembiempodinentsléhe fourfhepialyst ard the st Peialye arg pipd 1n serics,

| . D | yst. | OL:] . i
citerYigh (REOHR Ul 3L b e FRACH IR Gl 1 i vdraoThe

combRARROR O B ﬁh%t}l céldlyet with amatidicional ca'ltqalyMs)lmlaY atstuge RARY, reduce
It was possible to estimate that the catalytic. _. :
Ni/V Fetconient; apf/or Fivea SPYFERt HARFIHE N B, st rgyic acids, with low

nct ugfd Fldfondh Y B LriiB ted. bk iy akogUfkeathy Ao other

ear of commercial operation. 69 WD

prope2B65d {368 6ade PEIducSR1RAy 2iEaRed Bhismall nmophis relative to the same

denonstrates that contacting the crude feed with one

PTOP%‘GSa‘Pf)F_@? cmif?f‘dl-a pore size distribution with a median
po{@%f)ﬂfe oAim&its, Fvol BE& k1R Verih 301 yBekdhAY Bitaded in combination.
cataly

sts having ‘a pore size distribution with a tal
The seeetithbatplystustdapstream fronethe doyosiramaeyanthggtal vy may have a to

e e e ) ool A e L0 e
The SRviftrRhm sBeeril dhtalysRRAEh&licantotad bonteirt ¢f Culmin &l thetals(s), per

contacting conditi ons,dgr oduced a total product tha{ £
gramiof clowahsiteanh seventhiatalysdbiat is eaual toenlages doanfhetaja] qeatent o

crude feed/total produ ' by umn 6
Colupag tﬂqng’faf@jl_n tgﬁ EPSD%PWQ%%?@&%W% é)g E?fég%a é)te% éli;!fi\lxs of Col
metar(s)gbé? gﬂﬂbkléﬁszys@ ITh 86tne efrdddineehts the pusitiomnifaix upsiredm seventh

reduced oxygen content relative to the Cr['ﬁdetg'lgﬁ’etd’
catalydtiahé thendowrsticamesecanth eatelysiinay hrreyersedo ThoAURL ogFe 2

the crude product %. - 9 oyt
el S R P B bt 8oL me
allowbihBr 5%1@;%5 at itplcfudEpbdide vebaoily chafieddy sDiathanhanmts wiptive to

wi th a dian Pore Dianeter in a Range Between 90-180

A. The reactor apparatus (except for the nunber and
content of contacting zones¥; catal yst sul fiding




10

15

20

25

30

nmet hod, nmethod of separating the total product and

nmet hod of anal yzing the crude product 15 were t
WO 28054068926ed i n Exanple 5. Each catal yst was mE(Z’EﬁJ@%IMZSSS

with an equal volume of silicon carbide. The crude
the emde broperties ofkie: crade feed (fonexdmpls) 4 tedatively sihall tlange in heteroatom

creaft:,tlﬂ;ﬂ érgﬁi.ttjze h l&%om. Oft,iY)G{)hen{eﬁl ;:c%g[)%Th@ reﬁl%}e%&).
g?n?ﬁbmaé' JFIRPBrude Bl viith #R SipRRSit hiDESWRdrehRseDath 02alysts may

e reactor to serve as a bottom support. A bottom
pr2ducsea s prodintt thetrbas arAN of st mpstr%6.80 mnsB§0%ass most 50%, at

it f Ll | bi de t .
o BB BE B AT AR P ST el b ojes eRufiie e TAN
ofSthe Brude Fedi B b thorérhéhtdly rRBElcdbyRheict ivitiRbetpstlearh2bd
A wth 66.7%of the total nunber pores in the pore
deymstreanyissvenitly catalysts{foriengmplepeantact oh hetcsndefeed withzpeatalyst to

fop P BAT 6044 PR R Tt ai B rhR B 5P il feed. and then

contack of EhB QﬂilAtlth @(Iii@?rolaﬁct??ﬁl.ﬂfuy sdditional bat?:{j}%t tibqir?mm thgi(:)mge product
support . op catal yst/silicone, carhide mxtuyre

Wﬁhjgﬁmd pﬁmeﬁ?%ﬁehﬁs% tq the injtial;ogade profuchin Thawility té! geduce TAN

. f - 10D i no. _

o 0 R AP T it

mijitaeriveing pfockiingd, Wi th 66. 7% of the total nunber of
NNV IRV KEVET R -

W.l:(gﬂ %oﬁt&ﬂleﬁ%ﬁifaﬁﬁn% &%ﬂéﬁﬁkﬁﬁ@fe@ -eQ%nﬂIe?fE?nﬂéﬁratﬁiel‘-‘dﬁﬁfor e rf‘ee,d flow

.12 grans o ybdenum™ per gram of catal yst, wt

ratef) enalyadssistcin redicing ydrogevaiptabiel lycbe coule feel meinfaining crude

RO S8 ol il 8RB RS e poperics

ofthé atuMe brdiRet Mdfivie a8 B8R egibveprobaies b thewinicleed. hSthbility of the
i ncluded four heating zones correspaonding to the

c difotalpredutmaixtuge may be affestag by yaegus alges yrpeting G the
AR R SO A 2083385 e,

inJelbbitityPof the Gude festband/dretudeprodect intheafrudehfeed/tdaltppoduct mixture,
The crude feed f lowed through,th reheat, zone, tap..

flocsHlaieR of, @spisﬂ@eesm ﬂmce&ﬁ%fgﬂ/m% BrostsT Ty, tecipfation of

CWQ%% gﬁ)}% %h'%?:ﬁﬁ@@ﬁé@iotal}ﬁlﬁdlfci Hieurd, @€ HoBRati NN thereof

e catalysts in the presence of hydrogen
gas. Alitestatn tons detngthe contdétingprsiodethe concenstationsf crude feed

ti f . to t f eed i ded
eni s e oo et 8 B erBER e orn B bl Ao
colcentra@iBl oP fiRSta 4l Brotst 18 the dae fdedfddl Cﬁroﬂﬁbt)mixﬁh@ chaMges due to
contacting zones were heated to 260 (500 F) and

forratismentribelcande pratuct splsbiitypf the copppnemss pkthe crude feed and/or

cofOPEME an e ol aiedfict M HHAE FELRGF AR R NG to change.
Fo? eRatfipleDihie chidef feed AREY chmdinsconipunents GhaA @8 1St e chuale feed at
216 hours, then 315 C (600 F) for 360 hours, a

dth
thehepimning 9 pracyssing: Appropeties of die caudedeed change 1({‘%§ad§ﬂe, TAN,
7 h '
AL el by AL X AN, iend o

beptine lesh shlabledn tivy udg eedAdilabproBuet niande.aln sonsr ingancR) the crude
gravity of 12.5 duripg processin The cr.ud(i glr oduct
fegthand the totghpradent reayigam swe aheses andiopbecomeingolyble in one another.

syl R B AACERU o a8 B s oo
mé1e phasesd Fopnatibicof tswoephiabes; thebough oaBulEtan bfiasph@ter@s, change in
Thi s exanpl e denonstrates that contacting the crude
feed with the catal ysts havi n6g
3
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pore size distributions wwth a nmedi an pore dianeter in
a range between 90-180 A produced a crude product
WO o#5/063926 a reduced TAN, a reduced Ni/V/ Fe con®P&H{US20f4{§42338
a reduced oxygen 20 content, relative to the
! | tﬁ]jﬁr Jandi} drécipid@iod e ceipoheits, tends to
conc%ﬁ%ﬂ%k%%ﬁ?é‘ﬁd@%#% e ggﬁﬁ’e prodﬁﬁlﬁv\ere 99.%m£1)d t?)’O%
reducefthé life sfamper more ofthepatalystss Additionallyy thgeffigigrsy of the process

EX le 7, Contagct of d ' .
my s e A PoteRee Bptipnl ole K R pRIAE! hiture
may BE n&RBRFId FHEdEREEMde pRIGALMFIRIS desired praiettiespr oduct

separation = 25 net hod,” crude product anal ysis, and

c aDuatiyg prosessinigithed-Helun ofitheerede fred toighpreduckgixiure gy be
A I A de feed '
moniged 85d Mgt ef FERo o rpitoft siRLP Ehge RdIdid Boduc
mixtﬁﬁg%mi fbedsb® THAGAH, 2 PMdusthutic af most 1.5 adichiesthatugh
the preheat zone,” top contacting_zone, b

Aloccolationof Ehalients oah theseRaaierd BRI G5eiisy Ot g Reiipe is initally
T 30 NaleR iti \ . : .
B
indidafs ¢ha? &h&@ﬁd@%egl%rﬁvé%bﬂs@ﬁﬁpg w;s_rﬁcum Cruge ,feegﬁ._gtal
prodacs e e Sk o8 asterteA St p s bespsellF b S A
com%%ﬁ:g lﬁgﬁ@@ﬂ‘}%ﬁg gé@éﬂ#ﬁ&? calAiS by &dleMRe2R8EMMES G Malysts, or

e crude pfoduct had an ave&f\??e .
comPBiAMiwis tBerd6f, Suth aontaeliing gBcoxtactipg pondijiony meyp inclydg gopjyolling

rocessi ng. The cr,ude produgt h ) T
LS emireaiod arSpie ob Soulfp s, 0 fos it BEb biations hercot

wt ﬂpéangg erABS AR hidRontitin agé contiolledsuctothai s r
of cru

e product; O. OOB% grans of sulfur, 0.0 ra ,
«aspheltersa pod/or ohesphejiens axsiremarsd While mw@%&nglsgtb%ﬁécﬁmﬁgm of.

et

e 5 AL T RSl st i
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contS@iRNShpahSes May reeal infirinatiomdf tweplesesdbatimayiraduenithe -
the selected catalysts wth por.e gi zee distributi ﬁ]r]escatalysts
stability of tha sglededfigte] produchmirRreaadr Bk o050 AE of At -
QHGE oy o RAdRIbIALGROM It the catalysts
Con%?ﬂ%f’%oéﬁtaun b'ft:gs}’??él?rlrl]% Ca%g?l gﬁl?%\?\ﬁﬁﬁﬁ)‘gk 10 sul fur content
descM66) heeinertlopvsahelCx esihdlienes dmbereduetd whide thedERyrontent of the
were 76%. 94% t he respective properties

and ,103% of
crudge ¥ Fhppges Bea .req@?( %‘3@“ gmoyYnt- -t act of a Crude
Fegds e Bnbodimehal abntadtinpoh8ifibnsard chhtrollédl suohl shat temperatures

Contacting Conditions. Each reactor apparatus (exce
in ofieosr thiwe contabting zongs meagrheadiffersnt. COparating H b GRRIPMPERYes

catal yst .sul.fiding_ net -l ility of th
allogi i RPTE chanf aee (4 puBfibe R mBhGMES tho sability of he
crudbFELORE piliBt Mscrales dhickastiel foedoremd hdirst. coatacting zone at the start
catal ysts were mxed with silicon carbide

. jn_a. vol.u
of a peciess. o fipst samtasting leppsratura inihe éemﬁﬁfiﬂﬂeplardﬂe g5t 5?@:’&%1&% zone.
unl ess,.ot herw i peli _ fourth
Ot B e D S, I pperar,
tempe@Rate bt dcfferh) e bigd terpeniturehin contacting zorss lthat are pesitiingd after the
was positioned at the bottom of eacg) react or ;ﬁo $86480 °C
firstgontacting rane Lubpdeentagtineiempgratuss M3y gean pSEsHIB

and ggg&(ﬂa é@ﬁ’%ﬁﬁ?@%ﬁﬁ)@%ﬁgﬁ%@ SORLAGhd 8aZe 26.10BCSBOIY0EC, or 40-

mXxtures were placed in the
60 “Cafiffehi than oSt aintating termpahtore. Iaisbine enbodimdsitsidhepsond
positioned on_top of the

contgeting epweatgRds grsaEeihza t}g-sftir?gp gfngq?;tggg ttézﬂﬁeééﬁ%ﬂf elt-algﬂfmé ifferent

con{agt%‘?gt fRnperatures may reduce TAN and/ot Cs aspbaltenes content in a crude product
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Each reactor was | oaded into a Lindberg furnace that
i ncl uded four heating zones corresponding to the

waquediesanzézone, the two contacting zones, and t RETHES2§04/942338
support. 25 In Exanple 8, an uncal ci ned

relah@gwegglw"mé@/ o1 e C %%ﬂlal’téﬁéssdohteﬁﬁ’ﬁf $lchidéTedd otd/freater extent

oned 1 n the bottom contacti ng zone.

than thié emeattadfyRAN iand/on €a dsphalienepednstism, ifzmyawhen thedirstpnd second
rams of nol bde m_0.047 gr.a and 0.021
conta mperatg ‘%’Jﬁfgn %‘qu@agﬁg&ﬁ{hﬁﬁ al umi na

S?‘g@@iém 1é\ '@Qﬁﬁ g%ha&n@tlﬁauae aﬁmmaramsf(g) idtdriarfourth

the catalyst hawg&; pore size
catal}dt(s)t anldtaﬂecmd wntaptmg et wey pasl wthmaéalm@) desriked herein.

The figheqnizeiog SberFOTALBA T ahiC P frogRedd chffTie 1au e

may BER3000¢e r@éﬁtﬁ&roﬂh@éﬁxﬂé feed i@ thesfirst sinkavting @ohavithdiee first catalyst
bei ng support that included at |east = 0.50 8]§a
and/og fonrth catalystiah thedyighsr mmae{wrt S eontagiewil e (RRRsgaIYSI) in

e 0 RSB AR B PSRty ion

in thetd¥ide 006 rélive ﬂoCthe‘d‘AiN’laﬂdfm (Bpasbhdmrﬂdun@ommﬁbs samm erude

uncal ci ned nol ybdenum Qobalt cat al yst lJded 0.143
feed whemthe Srstand peerRI foNtagHng P}[ec%%‘r“tcw d 0. 021

grans of phosphorus with the bal ance bei ng al um na
support. 5 A nol ybdenum catal yst/silicon carbide
EXAMMESe (12 cnB) vvas positioned in the top contacting

O e P Bler o s pphraliBR, iy Piebaflioh i Systems
with mé&&ﬁﬁ%%&%hﬁbm&ams ﬂﬁﬁé‘dnhbﬂéd bonthdtinglconditions amtser@rth

zone an‘p e 8 was m xed with silicon carbide and
belowosi tioned- i'n the both cont acting zones (60 10 CnB).

Example 1. _EYepara ALY SE S Ml}i%ﬁ Mﬁg@%edbymullmg

Oc Xt Ur e

576 @Qﬁab bf Soffind (Cﬂitbﬁo:b @htat;m‘tmﬂt’]&chndggmmw Mittdgan City, Michigan,
uncal ci ned nol ybdenum ni cke

US4y avithoi8Scaems pé tates apd 8 gﬁr%m% offiatig) %‘%ﬁfe%% 195 T8, The
resulﬁ{;émgg?é 1k (f: Kelyas g%l‘?ﬁﬂi 3%1:11‘6‘39%@ i)% d¥ied Between 90-

nc BE‘I ng a um na support. nol ybdenum
125 €akAd ﬂfeh/caldmesm 9¢ 8 rQ| Whichirssulted ir{ 650 gmjnsvafa calcined support

p03|t| oned in the to contacti ng zone.
with @medﬁmorwdmd’ﬁ@ Qﬂfdﬁg Ay sThecalgine %}B’Peﬁﬁfaéd% ?“Erg 1¥ Bgrémgﬁ“
Exa 8. r | 3) fi
oo B e PP sk WA il (811908100 2L BvefA 5 ol and then
held hﬁﬁlﬁ’éﬂé&fcﬂ? ZQfou&)ﬁto(farécﬂ;&G i) sufpport1 Th2 4uprmut iwciuded, pengram of

he crude feed for  Exanpl 11 _hay
suppéﬁﬁbéédi égn@ R gEPmAGI e GBP B8 BFen Rkelbe slgpige Q208 grams

of delt§ %’}Eﬂ L%‘Eﬁ? gle%{ alﬁu]ﬂgaaf ﬁfﬁ%ﬁ{l +&mih&d b RI8y diffraction.

exanp he cr gh the preheat,
The SPP6xt hh@a safateata ofjl Hond'g ahdatiotal pmmvabum Q:8lecm g The

bottom s or t.he . acto The a
SUPPOBhEAE PtE iEd fiseHHoB M PO esn PO SERHE Rt 2B A G 56.7% of
the tqthl Ms? 9P Po8in p&%o@ﬁﬁé‘&{%{rﬂﬂmﬁﬂ Rgihb Qpord Glamene Wvithin 85 A

exanpl e

e as rati o of hydrogen gas to
of the migdian goeediathetérng cont acti ng was 160 Nn8/ nB (1000

SCEB), and t t ot sure of each
NPEhIE £Bample %&‘r %Ffsg“ L PTSPRFe - SUPont F%{f'%se{% FSE 200
distriBAHES 0Pt least 180 A and includes at least 0.1 grams of theta alumina.
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contacting, and then lowered to 1.0 h-" for the

remai ni ng contacting tinmes. Tenperatures in all 12338
WQ aseeINzmg zones were 343 C (650 F) for 500 hJi§rILU04/042
contacting. After 500 hours, 30 the tenperatures in

Exaniple 2 Pi F@%’tﬁﬂ AAY: §m¥¥ﬁﬁﬁ) @ﬂﬁs@ Havihgs Posd SizeDistiribation
o_zones were raised to

With3oM e@isuP ereYiantett dofkt Beant 030 & ‘ThscreRad ding catalystaypsigepared

mth%fplo%wggm?f% 1ﬂ F&nﬁ%a%%o&p%ﬁm%@%wﬁws raise i

Exanigle B85 CnfpFdmatdd witl b Fafidid SnbrebnatiRNDNitimar meparedby
aised to'a ftinal 73 WO 2005/ 063926 P /U82004£$%t2t§ "
comiing 6 geras of VEIRDovitly 82 gemsaidieinsized atefo o> gjution
ggﬂ for a total contacting tine of 2300 hours. The
was de products were periodically analyzed to determ ne

A Vi s v gt yranty v il
solutfony sgedder 2 bﬂ%ﬁﬁﬁé?@@?@n%ﬁgﬁwn@%ﬁlﬁg ‘pﬁ’gq gﬂfog %6‘3’%’855 and
then pfleined SU4%0 5§ 2 eesy T8 %%?%é%%%[ﬁ@%ﬁﬁgﬁ%@a@ gy of

P&ﬁxﬁl (with ihe\balahué being Buppore Thetvahadiam catalyst
vanaHrﬂE-hf)E g{caw#?svt‘,ﬁ;ygterrs ofelE%a o

S,8-11.
had apardeizé distrithaignawith a wedisa pore diemets Gemeicact 250 4 aPP’&?t%"q‘i‘%"fO@

142 144, and 1 ) QuitbeESE pores in
e it e B RS SRy et o it Buttiter o
the poREsiZeatbiribaticd ¥Sthe SuBAdHIA caifalsﬁkhmtﬂ pore diandeter within 70 A of the
respectlvely For 2300 hours, the P-value of the crude

medign pargctiametshi ned of at least 1.5 for catal yst systens

of gﬁé ﬁ% (ﬁm]ogs?-%ﬁtgs &éﬁ:@afé‘an& of b TDIRNN 3l a1y SadBE Y Pore

eru At the end of the run

" size ﬂf&ﬁfbﬁtlh@ wiih)a ﬂqémaﬁparmhanéitr oft didea®t 230 Ae was 1. 4_

Frf)mthe P- vaI ue o

L Y atalysthaving s i
' % # invdldibfe f‘ﬁi‘@ﬁﬁ’aﬁn@&i‘tof )49 Méaﬁtmw Whé mwbdeﬁm&ialwt was
crude fee I'd not phase
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eparat e
prep#sd ﬂhtbwfolﬂwaE@mx Theealpming WEPE PreRaregy otg Wembed
in BRFe £ ves opaneien vt RplyBbp i ihBguation solutiop, The
el g otumpneto b 20
(NHgth&,f, .58 grhms of Mo, 547 aursns o0+ EaOp 2T bR ot
mong,?e}% mgﬁéffglgjs %&26%‘} DhESENGSiAN WMEr ©FBAn @3%urry. The slurry

represent net hydrogen uptake
was R&i@ 103 Wy ueildiqohitiog of de sml:dsi eTlieclkmmitedi sohutionawas aspled to

the catal yst systems of Exanples S tivel
room\mm;awr@é afdge gglugion Efggéé5f§f BW@PnS( iime Yiog igusted to
eri ours was in a range between 7-48
SZMtﬁgemP%?% 0 SCFB). As shown in FIG 13, the net
hy Ihe it sijpertafi 00 eants) wde ithprednated with8he miokitideruy
constant during each trial. FIG, 14 is a g ({ncl%g "
1mpnegzpﬁt@9@nh@pnmgeéff0¥ 280w vithgecasienal é&'&‘ﬁﬁ*’é’?s@‘&g RYATE SHY
centa of .cru
sevefal oy it gt pelgpel L MGy oot B Rifg Ruthly Roniained
0, 04%%&5 of RoBAAEEh pbh ErafrOd catalystl with b ®alaneebeipg supm't The

a resi due content of 88- 90% of the re5|g 0A
molyimhnmntca’miyst hal & pumesmesmnbmqnmthsme jangporg gpmetg pf 250 A, a

rese ue nt ent r : 0
porcE eSS0 ) SR T Rk 5P ) B AELE MRBREGY.7% o e
cat aI yst systens of Exarrpl es 8-11, respectively. As
shown in FIG 14, the residue content of the crude
product remmined relatively constant during
significant portions of each trial.
66



10

15

20

25

30

FIG 15 is a graphical representation of change in AP
gravity of the crude product ("A API") versus run
WO 205083926 for each of the catal yst systens of PCT/US2004/042338

Exanpl es 8-11. Plots 74 WO 2005/ 063926
total%gﬂbgﬁ‘gpgéé%%ﬁ@’ BoresP4 didtBiButidOSE thé AlblyRienameatalyiPhad a pore

gravity the crude product obtained by contacting
diandeber within 86 Af efdbie wiediantpieze diamelsfst systems of Exanpl es

8-11, respectively. | ach af t ' a]‘?f?{qﬁ'

cr e&?%‘ﬁf?c‘{euﬁ’é’a%%%ﬁ’??&?ﬁqnn&ga é@ﬁ%}g éf’?%%? cat Ving 8
poreaetitAbuticiSkith ZafedAN page Aitinketer offat Rasi230rAide product s

increased by.l. 1 degrees. Th_ in '. API

sicge o=t 7950 AP gravity of the crude
O D I B ot 116 otle.
supporogepered by 1hg mpihod deserid in Fhple 1 v HogtoRnRPd D s
o g I3y o o o, i v
made bydonibinihg 2i14 gsarhy obOH Aoy, B3 gramsief Mebl, 056 grameof 30%
e A0 AT b BN o s o

i CHpE KREE, WaisHagdd tB 38 *@rurit Mgeslution of the
delo%%%f‘%atmﬁ%hgﬁ?%ﬂagﬁ ?g%SO. 014-0. 0015 grans per gram

solid¥, Theumeted soltioh wak coolgd asiont teinglerates. shown in FI G
16, the oxygen content.of the.cr bro |
¢ oitnBecoRd soledon wanmade pgco Bﬂ%ﬁsi %‘m%‘g‘lrﬁ%pﬁ%{‘iwg’m of

deichl B weldt® ThE i s¥fthin hid Gl apkutiol Y@RAcombined bnd uffivient
crude product denonstrates that selected organi

deionigedevatercumspddedit bring the sombinedisplutign valimesiR w44 mljto yield the

' AN al d ] . i
molga LS5 oY o b R ip YRR g 7 e
mol§BdEnBhiN BEdifiRfYrégnatisy geltion Hged fai<2 koves with wceabional agitation, -

Selectively over the non-carboxylic containjng organic,.
driedsay §2°C Saroveralhoupy and thenpesrredat 48Q ¢ rf%ﬂl?%ﬁ- 'THe estilting

diti, f 371 f G
ctalocatyRil ot ettty S0 syl BBl Bl f
mol¥6@nNAS it thd BABnRTeig suppert. The nedljlatenod/ anadion el yst had a

R content was 17.5 wm % based og@h& wei ght of the
poresiveidistribation with agnedigp pprgrdipgetsy o (750 F), at the

Sang:PLESH i Rurnif6 Hibeal'a8@ . Column 5

¢ nel LGRS Sedi iyl 1R, BepaHbRaED o b e e e

methib@edya hatihg a\wotegdize difibation mithcr mediaf pong. dismetexafysitesst 230
9, at reaction conditions of. 371 C (700 F), a

A pressure of 6.9 MPa (1014.7 psi), and a ratio of

Exsml@% 30 Fifbxft@t%f‘é%ﬁ%eﬂfwlﬁprm/w@aﬁﬁa QBGRY redctoe with a
content was 17.5 wt%

centalbepositioriet ¢henmivwyiel] vests eghipped wih thermwgouples {9 measure

tenperature, of 399 .C. (750 t t.h :
GG 567 e e el P AR oY Ml pece
bet&?éﬁ%ﬁ ﬁﬁ?xﬂo‘gfgﬁaﬁ@ﬁﬁ ffer WaR of thevedbtolonik datalystsaed eilicghtcarbide
o] the crude feed. This increased reduction.i

L on, cruqge
(204geiddSteiaford diateninls; ddisonéieioaCs. Swgh silivan carhidgiis mfd/eg fo have

ums_ 6 and 10 .netals cat al yst L d : 1
lowe Bty e g PSR P S oo soaffipn dbiedicfin. A
catdEShEie6hdeR Wit Gualvblimevhihat efsilidonsiarbiddbalire placing the
05/ 063926 PCT/ US2004/ 042338
mixture into the contacting zone portions of the reactor.
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These exanpl es denonstrate that contact of a crude
feed with a relatively high TAN (TAN of 0.8) with
WQR005/843826cat al ysts produces the crude product, Pm’qséﬂﬂ*"mm

mai ntai ning the crude feed/total product mxture

St 'cH&&feétFﬂth& the'r@hdtbd WAS HomRé bop $hithe Risbiod gethe bottom of

upt ake. Sel ected crude product properties were at nost

the reg@os. Filictrecarbide veis positiened aighe bottera of thereaqterdg serygiase

535 B e B A s o o

bOWmQ@
of the SR daftid 1o foRd aLortom ¢ontatibg @ode. Thebothuin tdtelysthedea pore

sze disedbuiondieh o wgianpom dirater o4 7Rt T 6615 oS the{PIa gETper of

e 5 0 R 4 A
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whi | e nal ntaj ning.a P-value for the.crude feed of

nickelpes\gsang of ¢afalyst, afithghe balance feing,an almiss SUPBOH: ¢ ude
A5 B S e oo

(J

' bottomroodtacﬁng pare th Forn 4 Ttiddie cohmctigranen (Themiddletcatatyst bad a pore

s i S S e 9 4SO g s o

pores'ii tﬁeepdra Siz¥ URGDsItTon habing [R26 Diatletdeviin dd & of¥he neddian pore
most "45% of the viscosity of the crude feed. Exanples

diameter. Whe ntididieceatalyst cantaingd 8- Pegramepiof OES’titﬂd 0% grampiafy a

moly%&nﬁw%i?w oy PR bolaacd O ogem@%ﬁﬁﬁfgrn

Ai¥/siltRond carbide ik re (4 craDvedsgiosisiopek o fuip dithe.
nunber and content of contacting zones)

- . middlggpgtagting Zonertp dprya R SACLIBEEANE t°ﬁr°6@5’é¥ ﬂ%a pore size

20

25

30

- distr ?J»@ﬁﬁ& J&g&?ﬁr . @ﬁﬁlefe%ggﬁ &&[d&doc!dﬁ%éd FOR4BhSOfIEr €

same as catal ysts
molyb&mamper @thnwiof batalystewyithl thwbdtlaumg twingspritnaily aganiyne alumina
The crude feed flow to each reactor was fromthe top
SUPPOSE the reactor to the bottom of the reactor. Silicon

C &ihd Hecarkiae wae 554111@5@%;16@5&1 ehe8h otastingennb 16 GHalead space
to serve as a bottom support Eac react or cont ai ned

and toseeveara preheatgoronbhe gatalyst heﬁevasdﬁﬁieﬁé@tpﬁ Yipdloszg furnace that
ol B SR d oty L0, SRRSO, SR8 Boncn

contatt@il Rineb ad tBPboted bdfoktn J zone to fill dead space and
to serve as a preheat zone in each reactor

r Tnercotalyneissutiden mntaodacﬁwoaeaﬁe%rﬁwtoﬁ 30101% hydrogen
) i
sulfidk Qﬁ%ll ggt%glz }3 1 &ﬁﬁ]{gglg @%éo i ?::aﬁnt‘% Q%ﬁtaﬁ I%E&%% gfjé ﬂa@e %12 ? )5 éfrﬂn@r of gaseous
nnxmelp@wcﬂumg raLy ofiideal fcﬂalyst/\ésﬂmon@aﬂ:adﬁ wals mttcbumad las part of the
the_ catalysts in the Er esence ,of hydr ocen

ol e CARAYSL | TTeRsTatasts S} e SAPRELIPG 201 ity o 1o 208 °C (400
°F) 0%951' HouP 36E1HAR at Q@ﬂ[: fc;rtl’encﬁ# ' Rﬁ@r hcﬂ&ih@'afjﬁ()tt o, ftﬁé Bbﬁtﬁétmg

contacting zone 2, the Catalyst was
zonesm‘radmureased atwémattalkpstopﬂlép?é}(éd@ |°R) ahecrats of 19 "CF(éB °F ) Pel‘ hour.

npl e 13, the catal t enum ca
The cgRagTaL AR Wert BmAre & 3 1Bor 1oy aBows g HererSAUBHlY Hlised to
° &x{%ﬂ’ STRE 8fh@Fhg 20
370 %lgarrpf@ d}@f}’ %%{]5%83(?9926 PaC&I'?%%qugOM 042338 ngh(IeleS vere
allowedatctm:ﬂitmgmbmndﬁempemmréor Exanpl es 12-14 were as

fall : ' d de f [ .
t Srifopane bacaein i vl ph Bios < pas T B RILIERRd in
oven 5} d tempRRAuRIT DS YT]2HGEE oroP 1353 Hobfsld fdrmp ﬂie)oruﬂlﬁed havmg the

contacting zones were heated increnmentally to 343 C
(650 F) over a period of tinme and nmaintained at 343 C
for 120 hours for a total 68
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5 run tinme of 360 hours. Total products exited the
contacting zones and were separated as describge

WBCaDsH#639%. Net hydrogen uptake during contactih T)\HS%OMIMZSE)S
determined for each catalyst system In Exanple 12,

3T ih m 1 C.Hfﬂa‘jﬁ&l Mﬁdm topaxﬂche reactor.
mp?xﬁ%s rud g\q%phr %%%ﬁlh\gggaangﬁzof 6.75. ] n Exanp

The et ysdftupesd thychagh baprsheat 260, 40RO THLIRE 2056, TRl ontacting
N8/ n8 dt
zoney pltamh céntﬁem&zq%%%g"%f £ P%@éj‘%ﬁf@f (1)?1'*@(‘:5’3?? ﬁeg"'a was
contgtﬁ?ﬁ %&h Q% Of thk legiabsstade tlieﬁﬁdsdﬁcé bf hjvﬂrogen gas. Contacting
di talyst, h
conditiors warage fdllaoms: L&%ﬁa&aﬁé e o Chyre e profpagg fo Seactor

was gggg%ﬁm F&%ﬁg@f& gﬁ%gr om edﬁlﬁrﬁ%%gﬁg 3&%&01& 7 psi)
The Yt &l 8ntsbitinigYeneP Wi dichied to B70 %6 <700 1K) mnd ewintamed a 370 °C for
y

hyd d h f
e e b A
in AT SR RL St SIS P} o000 hothécireDen 388 04730 F) for 500

rogen to be used in the
houts! thef 390 P€|(a34 16 fo101800 browms, atd dfenﬁiﬁ& gg(gﬁ, Eder 211100 hours.

g?;ﬁ;&él Ogrgl g&&?ﬁ}ﬁ%ﬁ o |§§§$‘¥ 2id %%ﬁ%s.({)t%ﬂ ﬁz% Afalyst bed. The

! gﬂﬂgeﬁ afiger dasie dsdlqmtm)arator
m@%r%ﬁﬁ%?@gg#%%&%eg?%g%ggam iti ondapl ly, cént agct of. t he

the ®itl feodueetanseparatitbintthy istisdenrpdus apd ges: pato the system

pro a crud rodu N&iked b ¢
R 5 S et v
test Y ey rﬁéﬁ’&%@pﬁﬂb@bﬂw anaﬁmdpd) detentBing 8 welght percentage

nt act of a Crude Feed Wth di um Cat al
.- of cemponetds ofthna.ructemreql%t ThE’éFéHltsr ]é%¥E$ ﬁ/}gé a&fRthnined :
: xcept for f é’scdrblﬁhmﬁﬁ ed inTable 1 :
weiflh eebentagat nf IRRneBR K fdlaudpréy z

, each total
of RGoduct separation rret hod and each crude product

anal ysis were the sane as described in
catAé ghaven incFabled the crude PFP‘&C%%{; RECHAB Gt neelg%r\i/%‘#\l j;‘;l:;
4 985 b, pRokygeatcahtest o
wn%er"# 8@% %7%%12?{ ééés;ichig fc%g%eg%mTh e crude %ngége?l ow t o

gra®aciThe engibqroducs hid aratiohn MEB. conokio Consphafenes contpps of 1.9 and
bot t om of here |I|c osi ti oned

a TAN o209 oThe iatalo gg%ﬁl%r@ é‘gﬁserv g a bottom
SUPPRY fivestotthe EA/ATS RNeP@&Etﬁnﬁﬁéd by‘rmamnmgta wgght@d @verage bed
a top contacting "zone. After the c?g)@é égv mav be

teraperabird € WiAB TiesrsHe ren natbod thecrafeteedn SYsheg may

reacto b Olif:
corpgged o PreTapeRs e SRESSERS 'If’ﬁf%?‘év@%bﬂdsm”” :

ng-zone to dead égace and |
dechsELLWWABT McRiaSRe FIGZOhen graphiasirepreastiation GEAWABT versus ime
reactor was | oaded into

/
(DCH iggRovsine 2EUs cridenfembinthe GPRECEDE FES RerebiP Bis s exa;’ﬂple
Plot 3@6 llée&ﬁesglg{;?ﬁ gxperréé B dgg?ﬁle b kb otb@biRadonédv@sustodrs of run

bott om support. In each
Him@ 3 Rnkactinh @ c&‘@d@ﬁbwmthahﬁtopsml&tﬂe, qndépgp@opagpgysts Overa

mag;f{; |ro;j gfédrué; ?mp%x %@W gétﬂg gﬁr?tggtgfvgt %Og‘lﬁg ﬁly%ﬂgﬁéed%ﬁ{ommately

S R AT et g o

actasgﬂ dfitanadtalositakiynt besi aifpctede Tywisallpcrepilohvnirap fime of 3000-3500
prepared by the t hod de crlbed in Exanple 3. The
hows sagelaies t%étY&F’S/ GoTPner T2 MW de mi xture (15 cm
was positioned in the top cont acting zone. In Exanple
16, an additional catalyst/silicon carbide mxture (30
cn) was
69
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10 positioned in the bottom contacting zone, with the

addi ti onal catal yst being the nolybdenum cat alé St
WBrA$16d%6by t he method described in Exanple 3.F F{US2004/042338
vanadi um catalyst/silicon carbide m xture (30 cn) was

POBhik e RRBHel FAridRStrite e Otntietin f thez€ride fded WikPoRY catalyst having

an addi tional catalyst/silicone m xt ure 30. c V@s
a porp sizedisgtributionwith pandsian pove dismeteriof gy m agdqional

dj t I tal
I
QO-IWKalthtﬁta’t géabﬂ 6’.{9}& of tﬂi&lbt&ﬁm{i&h%ﬂﬂfq:oﬁé&ﬁnﬂi? poreaize dllstnliuuon
ositioned in the top contacting zope. In Exanple
havn%/a pus diamneterswiibingds §mm¢¢%gowéﬁﬂm with qomtroliad
contgt St FGFE pholioed p Ffh ¥Rl B Lol A0S BuipBRducr. As
measuicl B} Byalde; d:&dél ﬁaeldftgtal jmedmtommre eﬂbﬂnynms nrmmtamedl The

Tabl e 5, FI G 17 etoto of d to d
crudepdgetisd redised TAN g0 WP igantep, copspt, an
redu&ﬁ%%g{eﬁ E@nﬁtf}aa 1iP@1d ﬂgbﬁfaetfééd, WTﬂe R RsidaB Softeht #ithe VGO

reactor. The crude feed was contact ed
contetit tol"l ﬂ'ean'hdeajﬁroﬂhﬂ vmtﬂﬂ"/y sltlé)% of thhse mpest@ns: @f'@lf- crude feed.

Dmtﬁﬁﬁﬁoﬂ’ mﬂi §| Sff’e:ﬁﬂn Phﬁe Dﬁﬂﬁét@i" lﬂ/\@Rath mﬁ%@m@ lﬂis)%. The reactor
Irs ours an
appmm)excent frmtbe numbehandeontentofrantasting @pw)mgabist ﬁlﬂi'ldmg

mett) el 8 Bt s ordl g 47 51 ot of apely AR e SHUE product

weredth® St ® s &scAibeEinExchnipit ft Bactechtalyst3ds iiixed with 4mequhl volume
run time of 1400 hours. These exanpl es denonstrate

v of sikigpmcagife.act of a crude feed with a Colum 5 netal 30

ca I [ béifom of -
po*rrgé Yilde % ﬁkﬂ?a?%@g gac%r%scﬁ'nggﬁnat dp ﬁﬁ%ét’&‘ehgtgﬁtoﬁﬁéi m o
the rexbeidrt mnahaommtwmme&ﬁm ibgttampo tap i the f@iksmng manhen Silicon

th di 25 0
o SR L o TR, B L3858 G500 b
catal‘}%?coﬁrc%{:ﬁiﬁé m‘MthPe RORREY %@ﬁodiﬁ@ﬁed&in&op Bﬁﬂﬁeﬁllcon carbide to

felative to the sane properties of crude  feed, while

fornmlb%ttomh emgaatglgb?;onsnﬁhﬁ bettarn setalyst had 2 pors sizediggbyfion with a
oG SRS A R L BAEFIRE o e

dlstrl‘b@ﬁen hMﬁ%hlp@f@Hﬂaﬁwteﬂ hhﬁﬂlﬁQBDAQﬂﬁbsdeanrp@hﬁﬂnamey The bottom
Q,cg rogen uptake by the crude feed wak observe
catalsagie@q‘»lﬂd 9. llygraags efpalybsnumand0.82 gpanas ofpickel per g

nost 15% of the TAN of the
catal? Ug'(&a{ﬁf ee@a?&r @%‘p‘ﬁp@éﬂw 17. The crude products
pr adup edtalyst/ﬁhEmmlﬂﬂde ifxthi @8cm’ hads posmo:aﬂd axi tNp Iﬁéthe
content of at ég% an ox, en C e{1 sﬁ c{m
bottam 6pniAFHAB ABE 4 £ ] C%%% 950650 C%Peca’raé‘/ had 2 Rpg size

chstr%‘ﬁ fr %fheasmggl ggm‘:&lﬂ%x leO AN 166975 b the tb@?nﬁﬁb&%f

pro ucts pro es 15-17 ‘each had an
poreg/irathi tprecfize dlaﬁrbﬁﬁaﬁﬂmfmg h poreRliametay Mithin?0 A the mdélan pore

diamsizs. The o ey Sgndpir ol Emasickel st §y et ERoLybdenum
per %&ﬂ%‘f@ﬁtaws t%mtﬁ‘fh@ ¢akace Hé]ﬁ% ARidiYa. BSificohe EArBRR Qs ¥dbitioned on

ravity relatrve to the scosity and APl gravity of
top dffike first dmtﬁcﬂmg Zole cbcmﬁﬂtdead space asbth serecass llﬂyh%ﬁ gone. The

catly e e PR b LBEFRdiAch PorCBRoh P P e

corré%ﬁ@ndﬂ&‘g td Ak peeheat zone, the two contacting zones, and the bottom support.
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Exanpl es 19. Contact of a Crude Feed at Various LHSV.
The contacting systens and 15 the catalysts were the
WQANE06392¢escri bed in Exanpl e 6. The properti eFH{U2HR/042338

crude feeds are listed in Table 6 in FIG 18::. The

¢ %(?-QMQ‘VQB%EP] ARVingHeSprdperties sutimbriged iatTablel, FIG. 9, was
hydr ogen gas to the crude feed provided to_the reactor
fed tosthe tGH6r thiBsac®r. The orudetsy, ﬂovgmg the prebeat zopg, top

contsl 350 . B o AR A o PR AR Bl uce
feed Wils cdifetdd Pith €Al oTahe eithipas intheResehoe ofinalrdgedzasy The a

period of time from1l If° to 12 h4, maintained at .
contagthig coriditions gvene as olloawsuiratinof hydween EEROIhS ofie feguvided to

to 20. 7. 05 \..80d3 poi ' 74 bl r
the e Hed 1 §ONGAE? (FO00 ST AV Re LI, GIpreputtbiss.o Mra
(10141"? b_ﬁb.ﬂﬂ@tvﬁ’o“%ntﬁdtﬁg%hésywere temad ty 260/80( M Bt maintained at
resi due content, heteroatons content, and content
260 °6e(580 &) far 387 hours.s Tpmpergiures of he EWe CoRjactig, ZoHGs Yhis then
increlde g{a‘;{ﬂﬁ &iﬁg 27620s! o1 9@ Houfrs, then
Incre H‘?mg ve?‘g\%%gltfg@% }{eqq%gc%rzggeﬂﬁsggqg}fjfthe crude
288 9 (360 EF sfonl b6 honawthem3 TRHT E608, °Fiy . 360dhourspend them34d SC (650

Tabhle 6, FIG 18, the ¢ roduct for Exanple 19 had
°F) fox 1533’@8’@@1' ?m&léﬁ’aflﬁc‘er‘g‘r&dggagwsscosi ty relative to the
TAM AR bRfiu SEQE kid/refétol 4R widiiéPatabichs dabidritrd th BRample 5.

APl gravity of the crude é)roduct was 104-110% of the )
The otirle prodwtimd ah avérege TANEof béiandameyagege ABE grgvidy of RS during

cante to,C5 a [ enes co t
procssBie the GRd RS RERE AR SRBIHe e HRlud 0,067 bralhs ¥ sulfur,
0.003405hiR8 bf My?eh,edﬂw Emﬁﬂ FEV @O, ired 0.8%8 gramsodf redidudvChrlditional
~content and G5 asg al tenes_caontent %f t%e crude feed.
propertienefithe conde graduchare distsd inEABIL A1 FIGtD o5 ‘

a | i PP Wi ts havin
corE S dEBh koAl chABORAE HERFuALELD wil th M dys
pore tiratiisaituiiohs aitha medieport ismaeniperangsbetivaen 80 4 produced -
tendency. tqQ formco re being.r ed. The arud
a crofe BrOgeet B D00 RABNCSH ATDHRRHRNT Y SnishapgadSiced oxveen
v ies R LRSThdE hiteResidud Gontditchind VGO
contegg%ll um%?tﬁg? s%esgjg% of thge?%?lgl content of the
contenhnBthe waidelpsodifct wees 2% dad 1 00%. of therespeotiye pEeReriissof ghe crude
the crude product was 80-90% of the sulfur content of
fGEQ't he crude feed. Exanples 6 and 19 denonstrate that
Exafi R e cCanACH B eBWille TR e Catalys it Theabactér dppatatues
roug e contacting zone 1s greafer than, 10, .
(except for rambenanshewtient of goBpgiigsoney)neatalisis, the fotrlproduc separation

S5 R RSB e s s dsrived

in Exafrpegt y of a crude feed at |iquid hourly space
velocities greater than 1

.10 h"' all th [
o boasls foes GHC0 rusebaving ey gaitico furpBaiEedDgedls 3 110- 10,
. i . |
s 181 6p b SO B Mal Bk g prehobmh A
contadtingelvie) baged contadihsg tanepmddistfonr suggbositof phertaetor. ohhe

sites that have si constrajnts (for

| e, .
contagting Fefitipnscyete s SdjowsttationthySepeceeas tgihe grudg fesd rgvided to

the réi%? ¥ .sb’%&ﬂﬂﬁf éﬁéﬁb"é@?ﬁ} Rgshe e PAFULRS prebitBe was 6.9 MPa

con ing sys and t'he catal ysts were the sane as
(101412 psi)i Thel hivo cetactpigezofies Were heatedéncrémentalipio 34p 16630 °F). A
propertiesI bJﬁEted in Table 7 in FIG 19 was added to
total fypdime yag L 0P BOWEact or 15 and contacted with the two
catalysts in the two contacting zones in the presence
of hydrogen to produce a crude product : The two
contacting zones were operated at different
tenperatures. . 7
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Contacting conditions in the top contacting zone were
: LHSV was | h-'; tenperature in th
@@ﬁ[’%@iﬁ?ﬁg zone was 260 C (500 F); a ratio of W%zgﬂmusss
to crude 20 feed was 160 Nn8/n8 (1000 SCFB); and
pr esEhg erudeprogugt hadan(avemage TAN pf ( 1@:&9@3@@?’%83 API gravity of 16.2

Ll i ok k40 AL I SR oot poiom, 0

wqxpﬁi 6f04ih¢) and Gnetppaisofpbiassiufd Om&udeapmduatdmdf pdn)gdam gﬁurude
crude feed was 16Q NpB/ n8 000 83:}8)& and

Prﬁﬂu@sw@wgm of swigy> 0064 gram qug% grmg ob ¥ and 0.401
oA ldi, DS AR, B A RABIRS LA £ 3 1 1
1@as-1iquid phase separator, the total product was

o e S Seorcit et g SF e Gt T b e
cefidl§ st@xtﬁ?g dit S HRiHAOAS R a rahYE600R1 §RRYBEdIRH alchde product that

properti of crude product obtained during the run
hmlrmdmedtw; mre‘dabd:tbto?ql calc@m 3gdmmh aing; enfbpatassiium gentent while

sl BoRS ol oREARMS SO Be PRaly W7, oo

axﬁﬂﬂ?%@fﬁﬂ&'&be&%;ﬁﬁp@ﬁ@i@&ﬁe&?&ﬂb@éed@ 7 and an average
C5 asphaltenes content of 0.039 grarrB of C5
ALY : : ade-Feg plyst Systems and At

ﬁ@ﬁ?ﬁgﬁﬁ%ﬁgg %@;&1‘ r%eiéﬁ E%Jrﬁbg : PB&\‘?&? Kéxceir‘ﬁg r fife d¥er and

comtend Uﬁ éontﬁhn‘é@ofﬁéﬁ),%a@ﬁ 39@@5%?([35% fefiidil) 2&dotal pﬂ)duct separation
content of potassium and sodiu

msf.%e 06 PEARCEIRIBI WHIE Roame Rsreutedgn Expple 5. All
Wﬁlte%lﬁ{eli %ﬂ'hﬁh&fﬂ{dd?blﬁg fith vdiife Hb 6f 2 phies ﬁﬁé’cﬂf‘carbide to 1,

pro uct was at nost 10% of the TAN of the crude f

-pamt ¢atalpdt meless oﬂ:teﬁmsw indigueek Thesrude faedflowdhrough ﬁﬁ@l reactor was ..

00 9t a5yt FRPOAER R e g Sl frfRe vl posicioned a

tht BOREH HF ehich reliétbr foSsePl 45 o KVi®Mm $upport! BacleRatde had\@bottom
tenperature of the second (in this case, _botto zone

cantasting ronearidaiop conactigizane drftes thecmialysisilioons earbide mixtures
wgr% a%?%l 161%@15 g a?ﬁﬁréjzem%(s %ﬁ G re %xagl é@n& 1?@ Was PPsmoned on top

e cru f ee

off tﬁdufptdoﬁfacﬁﬁg b todill deald spﬁcelmﬁad) SBrNel asr&ptﬁhest&dohe nDéach reactor.
organi c acids_was 10, ephanced usi ng cog(ﬁrol | ed

chéﬁﬁwqt\mséoad@rlemm&b@g fm@cee pcluded foys beating 7qqes

ool o (e RSN The ARSCIMRCRAR 4Bis, f1d heBoR0H Bppor.
r edulntExampdé 81 d:mﬂoalcaiedpmlgbéanmn/mnhbl sotiiystisitioon embidemixiure

(A RET Wi Pesplehisi o Yoy S PBUE oM. 2 A il por gram of
caldst, (P48 aNRE nfoly RRnlRAE @H?%r&ﬂs &P niélkel %ndhEOQJBgraﬂs af

| ower 't enper at ure of a frrst contacting zone allows
phosphwred, with thabalanghbeingblsminasuppeitght conpounds (for

e R P B iRaR & oLes PBRAT DA oo itk Vsfhaving o

&@ﬁﬁ@ﬂﬁ&ﬁm‘ﬁ@ﬂ hth PH¥8iah PorddigPertet HEFS0 Aqﬁasqfafsﬁmé@ in the top
and/ or stickiness (for éexanple, guns and/or tars).

coRtactinpiorsf Theauelyb cajslystthaﬂ @\Amal eastign 04 0 fidegramns ofy

B98P D G B 0 s

mehﬁ&ﬁgaﬁﬁyaahmﬁ&ﬁgmwmppbﬂnper atures that are
poSitioned after the first contacting zone. Exanple

21. Contact of a Crude Feed and a Catal yst as a
Slurry. A bul k netal
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catal yst and/or a catal yst of the application

0.0001-5 grans or 0.02-4 grans of catalyst p
wé?%ﬁ’gﬁ%’?‘the crude feed) may, in sone enbodi n?&Té',}“g@"é”“m”

slurried with the crude feed 25 and reacted under the
f Ol Fotintyde 8 pacidcalvied mhelybdenmimicabaltreatalysifsilieoh carbvide mixture

ST XTI ST T
catalgbg ﬁ&&d%ﬁ@a&g of th detﬁ 0f.0l43 ft bak nldi (GO grams of

on time"to produce the  crude product,” the crude
phosphicrdsiwithitlse bAmmedeny dwnimatsoppartt al yst and/ or resi dual

71 ooy e oo GR Ber AR A1 DB Ryosd n e top

contd&ﬁﬁ? z6n& hﬂi&ﬁgllyi;&é\ﬂun'i ERBlyst\WAI4BE sarB8 8¢ BY th diPEbniddting zone of

content and a feduced C5 asphaltenes content relative
Example 8he crude feed. Further nodifications and
netlgggoneof

R TRt SR e 08
Exanhple 8ivead rRifked Wit siearckiBid®shd podiioded iimtHeybotl Sorftacting zones (60

s escription is to be construed as illustrative only
cm)and is for the purpose 81 WO 2005/ 063926

Z r /I#J)ﬁ%rppgé igfé%cgedﬁﬂwegwﬂgﬁﬁ C &Hsb Sitichik daPbide mixture

nner or-carrying ou he I’ nvent1 on.

(48 cht’) ixas positirdun des ldtpadcdiattingrené. oThs undalditiet
i nventi on shown and descri bed herejn :@to be t%iyn
enum,

molyhderayalpiskelsaily S WMo 2ratmof caialyss DD srama of Bt

. ¢ , :
0.2 UYL 8 5ok DE e N BB S il
suppotrtain features 5 of .the invention may be utilized

| RS RARSGR gedsTe BRRIE B R DBl bt op
contREBE &{)ﬁ I 'THE RblybAchunVARlyEORas thh 8486 &s ke Bf) ctRdkRting Rone of

the el ements déscribed hérein w thout departing from
Example 8spirit and $cope of the invention as described in

t he_f.olJ owi | ai, B | ]
rEiBietod s Biatiorm Curos Nl vhas AIEL it hédted in an
ovenfat tﬂ@?ﬁlﬁdﬁﬂgre\/éﬂ%}h‘!ﬁ{@oo PF‘)Tgfra 2:,2':1 ledwystesfotm t}gﬂs cxtuide ac;hed for
ol a roauc a I NCl Uudes. e, e er.el.n
Exargples $1§ daving thprepertiss smmigiized %%@5&% 40" 35 e e Toed was
fed t&’pfg% Mrae r.!féz?oﬁgl%@ le€ OTHE érdlidfec@HRowd tHifugh the preheat
“al'ka I cl ds,

nmetal salts of one or nore organi c acl one
zone Otop omtactigkane neotimar tdniasing|zose,|dnd boftomrsppoert nbthe reactor. The

oS B B A S e k.
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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 éOO hours; then raised to a final

-
-
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gystems of Examples 8-11, respectively. As shown in FIG. 14, the residue content of the

crude product remained relatively constant during significant portions of each trial.
FIG. 15 is a graphical representation of change in API gravity of the crude product
(“A API”) versus run time (“t”) for each of the catalyst systems of Examples 8-11. Plots
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of grode produgtidyring 2ach trial. As shown in FIG. 16, the oxygen content of the crude
product remained relatively constant after 200 hours of contacting time. The relatively
constant oxygen content of the crude product demonstrates that selected organic oxygen
compounds are rednced during the contacting. Since TAN was also reduced inthese
examples, it may beinferred that at least a portion of the carboxylic.containing organic
oxygen compounds are reduced selectively over the non-carboxylic containing organic
oxXygen compounds.

In Example 11, at reaction conditions of: 371 °C (700 °F), a pressure of 6.9 MPa
(1014.7 psi), and a ratio of hydrogen to crude feed of 160 Nm®/m* (1000 SCFB), the
reduction of crude feed MCR content was 17.5 wt%, based on the weight of the crude
feed. At atemperature of 399 °C (750 °F), at the same pressure and ratio of hydrogen to
crude feed, the reduction of crude feed MCR content was 25.4 wi%, based on the weight
of the crude feed.

In Example 9, at reaction conditions of: 371 °C (700 °F), a pressure of 6.9 MPa
(1014.7 psi), and a ratic of hydrogen to crude feed of 160 Nm*/m?> (1000 SCFB), the
reduction of crude feed MCR content was 17.5 wi%, based on the weight of the crude
feed. At atemperature of 399 °C (750 °F), at the same pressure and ratio of hydrogen to
crude feed, the reduction of crude feed MCR content was 19 wi%, based on the weight of
the crude feed.

This increased reduction in crude feed MCR content demonstrates that the

uncalcined Columns 6 and 10 metals catalyst facilitates MCR content reduction at higher

temperatures than the uncalcined Columns 6 and 9 metals catalyst.
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main?aiginglgﬁé\l crcl)ldg fe%dﬁgtal product mixture stability and with relatively small net
hydrogen uptake. Selected crude product properties were at most 70% of the same
properties of the crude feed, while selected properties of the crude product were within 20-
30% of the same properties of the crude feed.

Specifically, as shown in Table 4, each of the crude products was produced with a
net hydrogen uptake by the crude feeds of at most 44 Nm?*/m® (275 SCFB). Such products
had an average TAN of at most 4% of the crude feed, and an average total Ni/V content of
at most 61% of the total Ni/V content of the crude feed, while maintaining a P-value for
the crude feed of above 3. The average residue content of each crude product was 88-30%
of the residue content of the crude feed. The average VGO content of each crude product
was 115-117% of the VGO content of the crude feed. The average API gravity of each
crude product was 110-117% of the API gravity of the crude feed, while the viscosity of

each crude product was at most 45% of the viscosity of the crude feed.

" . Examples 12-14;. Contact of a Crude Feed With Catalysts Having a Pore Size

Distribution With a Median Pore Diameter of At Least 180 A With Minimal
Hydrogen Consumption. In Examples 12-14, each reactor apparatus (except for number

and content of contacting zones), each catalyst sulfiding method, each total product
separation method and each crude product analysis were the same as described in Example
5. All catalysts were mixed with an equal volume of silicon carbide. The crude feed flow
to each reactor was from the top of the reactor to the bottom of the reactor. Silicon carbide
was positioned at the bottom of each reactor to serve as a bottom support. Each reactor
contained one contacting zone. After the catalysﬂsilicone carbide mixtures were placed in
the contacting zone of each reactor, silicone carbide was positioned on top of the top
contacting zone to fill dead space and to serve as a preheat zone in each reactor. Each
reactor was loaded into a Lindberg furnace that included three heating 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 presence of hydrogen gas.

A catalyst/silicon carbide mixture (40 cm®) was positioned on top of the silicon
carbide to form the contacting zone. For Example 12, the catalyst was the vanadium
catalyst as prepared in Example 2. For Example 13, the catalyst was the molybdenwm
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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7/ Tatallpisidact? eﬁt&‘dﬁhﬂ tontartingezomes andowerbcseparettd @s described in
ExamBie gp LI\?et []\1Iu gen uptakeTfiAuNrmlgoco%ta%télé was determined for each catalyst
system. In Example 12, net hydrogen uptake was -10.7 Nm*/m® (-65 SCFB), and the crude
product had a TAN of 6.75. In Example 13, net hydrogen uptake was in a range from 2.2-
3.0 Nm’/m’ (13.9-18.7 SCFB), and the crude product had a TAN in a range from 0.3-0.5.
In Example 14, during contacting of the crude feed with the molybdenum/vanadium
catalyst, net hydrogen uptake was in a range from -0.05 Nm*/m> to 0.6 Nm*/m’ (-0.36
SCEB to 4.0 SCFB), and the crude product had a TAN in a range from 0.2-0.5.

From the net hydrogen uptake values during contacting, it was estimated that
hydrogen was generated at the rate of 10.7 Nm*/m® (65 SCFB) during contacting of the
crude feed and the vanadium catalyst. Generation.of hydrogen during contacting allows
less hydrogen to be used in the process relative to-an amount of hydrogen used in -
conventional processes to improve properties of disadvantaged crudes, The requirement
for less hydrogen during contacting tends to decrease the costs of processing a crude.

Additionally, contact of the crude feed with the molybdenum/vanadium catalyst
produced a crude product with a TAN that was lower than the TAN of the crude product
produced from the individual molybdenum catalyst.

Examples 15-18. Contact of a Crude Feed With a Vanadium Catalyst and an
Additional Catalyst. Each reactor apparatus {(except for number and content of contacting

zones), each catalyst sulfiding method, each total product separation method, and each
crude product analysis were the same as described in Example 5. All catalysts were mixed
with silicon carbide in a volume ratio of 2 parts silicon carbide to 1 part catalyst unless
otherwise indicated. The crude feed flow to each reactor was from the top of the reactor to
the bottom of the reactor. Silicon carbide was positioned at the bottom of each reactor to
serve as a bottom support. Each reactor had a bottom contacting zone and a top contacting
zone. After the catalyst/silicone carbide mixtures were placed in the contacting zones of
each reactor, silicone carbide was positioned on top of the top contacting zone to fill dead

space and to serve as a preheat zone in each reactor. Each reactor was loaded intc a
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positioned in the bottom contacting zone, with the additional catalyst being the

molybdenum catalyst prepared by the method described in Example 3. The vanadium
catalyst/silicon carbide mixture (30 cm®) was positioned in the top contacting zone.

In Example 17, an additional catalyst/silicone mixture (30 cm®) was positioned in
the bottom contacting zone; with the additional catatyst being the molybdenum/vanadium
catalyst-as prepared in Example 4. The vanadium catalyst/silicon carbide mixture (30 cm?)

* was positioned in the top contacting zone. T . _

In Example 18, Pyrex® (Glass Works Corporation, New York, U.S.A.) beads:(30
cm’) were positioned in each contacting zone.

Crude (Santos Basin, Brazil) for Examples 15-18 having the properties summarized
in Table 5, FIG. 17 was fed to the top of the reactor. The crude feed flowed through the
preheat zone, top contacting zone, bottom contacting zone, and bottom suppott of the
reactor. The crude feed was contacted with each of the catalysts in the presence of
hydrogen gas. Contacting conditions for each example were as follows: ratio of hydrogen
gas to the crude feed provided to the reactor was 160 Nm®*m?® (1000 SCFB) for the first 86
hours and 80 Nm/m? (500 SCFB) for the remaining time period, LHSV was 1 b, and
pressure was 6.9 MPa (1014.7 psi). The contacting zones were heated incrementally to
343 °C (650 °F) over a period of time and maintained at 343 °C for a total run time of 1400
hours.

These examples demonstrate that contact of a crude feed with a Column 5 metal
catalyst having a pore size distribution with a median pore diameter of 350 Ain
combination with an additional catalyst having a pore size distribution with a median pore
diameter in a range from 250-300 A, in the presence of a hydrogen source, produces a
crude product with properties that are changed relative to the same properties of crude

feed, while only changing by small amounts other properties of the crude product relative
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Addiﬁ;)na]ly, the crude products produced in Examples 15-17 each had an API gravity of
100-103% of the API gravity of the crude feed.

Tn contrast, the crude product produced under non-catalytic conditions (Example
18) produced a product with increased viscosity and decreased API gravity relative to the

. viscosity and API gravity of the crude feed. From the increased viscosity and decreased

API gravity, it may be possible to infer that coking and/or polymerization of the crude feed
was initiated.

Examples 19. Contact of a Crude Feed at Various LHSV. The contacting systems and
the catalysts were the same as described in Example 6. The properties of the crude feeds
are listed in Table 6 in FIG. 18.: The contacting conditions were as followst a ratio of
hydrogen gas to the crude feed provided to the reactor was 160 Nm®*/m> (1000 SCFB),
pressure was 6.9-MPa (1014.7 psi), and temperature of the contacting zones was 371 °C
(700 °F) for the total run time. In Example 19, the LHSV during contacting was increased
over a period of time from 1 b to 12 b}, maintained at 12 k™' for 48 houss, and then the
LHSV was increased to 20.7 h™! and maintained at 20.7 k™" for 96 hours.

In Example 19, the crude product was analyzed to determine TAN, viscosity,
density, VGO content, residue content, heteroatoms content, and content of metals in metal
salts of organic acids during the time periods that the LHSV was at 12 h! and at 20.7 b,
Average values for the properties of the crude products are shown in Table 6, FIG. 18.

As shown in Table 6, FIG. 18, the crude product for Example 19 had a reduced
TAN and a reduced viscosity relative to the TAN and the viscosity of the crude feed, while
the API gravity of the crude product was 104-110% of the API gravity of the crude feed.

A weight ratio of MCR content to Cs asphaltenes content was at least 1.5. The sum of the

MCR content and Cs asphaltenes content was reduced relative to the sum of the MCR
content and Cs asphaltenes content of the crude feed. From the weight ratio of MCR
content to Cs asphaltenes content and the reduced sum of the MCR content and the Cs
asphaltenes, it may be inferred that asphaltenes rather than components that have a

tendency to form coke are being reduced. The crude product also had total content of
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potassium, sodium, zine, and calcium of at most 60% of the total content of the same

metals of the crude feed. The sulfur content of the crude product was 80-90% of the sulfur
content of the crude feed.

Examples 6 and 19 demonstrate that contacting conditions can be controlled such
that a LHSV through the contacting zone is greater than 10 h™', as compared to a process
that has a LHSV of 1 h'l, to produce crude products with similar properties. The ability to
selectively change a property of a crude feed at liquid hourly space velocities greater than
10 h! allows the contacting process to be performed in vessels of reduced size relative to
commercially available vessels. A smaller vessel size may allow the treatment of
disadvantaged crudes to be performed at production sites that have size constraints (for
example, offshore facilities).

Example 20. Contact of a Crude Feed at Various Contacting Yemperatures. The
contacting systems and the catalysts were the same as described in Example 6. The crude

~ feed having the properties listed in Table 7 in FIG.'19 was added to the top of the reactor

and contacted with the two catalysts in the two contacting zones in the presence of
hydrogen to produce a crude product.: The two contacting zones were operated at different
temperatures.

Contacting conditions in the top contacting zone were as follows: LHSV was 1 h';
temperature in the top contacting zone was 260 °C (500 °F); a ratio of hydrogen to crude
feed was 160 Nm®/m® (1000 SCFB); and pressure was 6.9 MPa (1014.7 psi).

Contacting conditions in the bottom contacting zone were as follows: LHSV was 1
h'; temperature in the bottom contacting zone was 315 °C (600 °F); a ratio of hydrogen to
crude feed was 160 Nm*/m?® (1000 SCFB); and pressure was 6.9 MPa (1014.7 psi).

The total product exited the bottom contacting zone and was introduced into the
gas-liquid phase separator. In the gas-liquid phase separator, the total product was
separated into the crude product and gas. The crude product was periodically analyzed to
determine TAN and Cs asphaltenes content.

Average values for the properties of crude product obtained during the run are
listed in Table 7, FIG. 19. The crude feed had a TAN of 9.3 and a C;s asphaltenes content
of 0.055 grams of C; asphaltenes per gram of crude feed. The crude product had an
average TAN of 0.7 and an average Cs asphaltenes content of 0.039 grams of Cs
asphaltenes per gram of crude product. The Cs asphaltenes content of the crude product

was at most 71% of the Cs asphaltenes content of the crude product.
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the %)tal content of the same metals in the crude fe;:d. The TAN of the crude product was
at most 10% of the TAN of the crude feed. A P-value of 1.5 or higher was maintained
during contacting.

As demonstrated in Examples 6 and 20, having a first (in this case, top) contacting
temperature that is 50 °C lower than the contacting temperature of the second (in this case,
bottom) zone tends to enhance the reduction of Cs asphaltenes content in the crude product
relative to the Cs asphaltenes content of the crude feed. -

Additionally, reduction of the content of metals in metal salts of organic acids was
enhanced using controlled temperature differentials. For example, reduction in the total
potassium and sodium content of the crude product from Example 20 was enhanced
relative to the reduction of the total potassium and sodium content of the crude product
from Example 6 with a relatively constant crude feed/total product mixture stability for
each example, as measured by P-value.

Using a lower temperature of a first contacting zone allows removal of the high
molecular weight compounds (for example, Cs asphalienes and/or metals salts of organic
acids) that have a tendency to form polymers and/or compounds having physical properties.
of'softness and/or stickiness (for example, gums and/or tars). Removal of these
compounds at lower temperature allow such compounds to be removed before they plug
and coat the catalysts, thereby increasing the life of the catalysts operating at higher
temperatures that are positioned after the first contacting zone.

Example 21. Contact of 2 Crude Feed and a Catalyst as a Shurry. A bulk metal
catalyst and/or a catalyst of the application (0.0001-5 grams or 0.02-4 grams of catalyst per
100 grams of the crude feed) may, in some embodiments, be slurried with the crude feed

and reacted under the following conditions: temperature in a range from 85-425 °C (185-
797 °F), pressute 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 skilied in the art in view of this description.

Accordingly, this description is to be construed as illustrative only and is for the purpose
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of @aching[those €killed dw the art the general manner of carrying out the invention. Itisto

be understood that the forms of the invention shown and described herein are to be taken
as examples of embodiments. Elements and materials may be substituted for those
illustrated and described herein, parts and processes may be reversed and certa.in' features
of the invention may be utilized independently, all as would be apparent to one skilled in
the art after having the benefit of this description of the invention. Changes may be made
in the elements described herein without departing from the spirit and scope of the

invention as described in the following claims.
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CY¥rfuc® it dwl&h@ﬂﬂ @}xture at 25 °C and 0.101 MPa, the crude feed
comprising one or more alkall ‘metal salts of one or more organic
acids, one or more alkaline-earth metal salts of one or meore organic
acids, or mixtures thereof{ the'crudé feed having, per gram of crude
feed, a total content of alkali metal, and alkaline-earth metal, in
metal salts of‘érganic acids of at least 0.00001 grams, and the one or
more catalysts comprising:

(a) a first catalyst, the first catalyst having, per gram of first
catalyst, from 0.0001 grams to 0.06 grams, of: one or more metals from
Column 6 of the Periodic Table, one or more compounds of one Or more
metals from Column 6 of the Periodic Table, calculated as weight of
metal, or mixtures thereof; and '

(b} a second catalyst, the second catalyst having, per gram of
gecond catalyst, at least 0.02 grams of: one or more metals from
column 6 of the Periodic Table, one or more compounds of one or more
metals from Column 6 of the Periodic Table, calculated as weight of
metal, or mixtures thereocf; wherein the first and second catalysts
have a pore size distribution with a median pore diameter in the range
of 60-300 A, and at least 60% of the total number of pores in the pore
size distribution have a pore diameter within 45 A, 35 A, or 25 A of
the median pore diameter; wherein the crude feed is contacted with the
second catalyst subsequent to contact with the first catalyst;

and

controlling contacting conditions at a temperature in the range
from 50-500 °C, a pressure in the range from 0.1-20 MPa, and a LHSV of
the crude feed in the range from 0.1-30 h-1 to cbhtain a crude product
having a total content of alkali metal, and alkaline-earth metal, in
metal salts of organic acids of at most 90% of the content of alkali
metal, and alkaline-earth metal, in metal salts of organic acids in
the crude feed, wherein content of alkali metal, and alkaline-earth

metal, in metal salts of organic acids is as determined by ASTM Method

p13ls.
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at most 50%, at most 10%, or at most 5% of the content of alkali metal, and alkaline-
earth metal, in metal salts of organic acids in the crude feed.
4. The method as claimed in any of claims 1-3, wherein the total content of aikali
metal, and alkaline-earth metal, in metal salts of organic acids in the crude product is
m a range from 1- 80%, 10-70%, 20-60%, or 30-50% of the content of alkali metal,
and alkaline-earth metal, in metal salis of organic acids in the crude feed.
5.  The method as claimed in any of claims 1-5, wherein the crude product has
from 0.0000001 grams to 0.00005 grams, from 0.0000003 grams to 0.00002 grams, or
from 0.000001 grams to 0.00001 grams of alkali metal, and alkaline-earth metal in
metal salts of organic acids per gram of crude product.
6. Themethod as claxmed in any of clalms 1-6, wherein the first and/or second
catalysts have a pore size dlslnbutlon w1th a median pore diameter of at least 60 A, at
least 90 A, at least 180 A, or at least 230 A, as determined by ASTM Method D4282.
“7.  The meﬂ:lod as claimed in any of claims 1-7 wheréin the first and/or second
catalysts have a pore size distribution such that at least 60% of the total number of
pores in the pore size distribution have a pore diameter within 70 A, 45 A, 35A 0125
A of the median pore diameter.
8. The method as claimed in any of claims 1-8, wherein the contacting comprises
contacting in the presence of a hydrogen source. - ' '
9. The method as claimed in any of claims 1-9, 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.
0. The method as claimed in any of claims 1-10, wherein the method further
comprises oombining the crude product with a crude that is the same as or different
from the crude feed to form a blend. '
11.  The method of any of claims 1-11 further comprising the step of processing
the crude product or blend to produce transportation fuel, heating fuel, lubricants, or
chemicals. |
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12. The method as claimed in claim 12, wherein the processing comprises
distilling the crude product or the blend into one or more distillate fractions.

13. The method as claimed in claims 12 or 13, wherein the processing comprises
hydrotreating.



