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WD 2005/ 063939 PCT/ US2004/ 042430 SYSTEMS, METHODS,
AND CATALYSTS FOR PRODUCI NG A CRUDE PRODUCT 5 FIELD
OF THE | NVENTI ON The present invention generally
relates to systens, nethods, and catal ysts for
wioeksoagpser ude feed, and to conpositions thapctasibgo42430
produced using such systens, nethods, and catal ysts.
More particularly, certain enbodi nents descri bed

herein relate to 10 systens, net hods, and catal ysts
wnSYSTRAE R t’@?@pf?%%q’f ‘f foﬁ%%@“i%?‘é%‘mm
that is a liquid mxture and 0.101 MPa and
has one or nore properti es that are changed rel ative
FIDLDHOF TEHDENVENTIOMNoperty of the crude f eed.

DES PTI ON. OF RELATE t.h
mor e LARBEP LBV e EERF EPEE AR SRS i A grtysts dor
trédtigasudeFeed) endRROMPbAROs)thdt CANBDEOHGA usiﬁg fich S ystentg]

R e T Ve 7
sysBhd) dRRas, %& ﬂﬁ%ﬁveﬁib’ﬁ ofGQithdel {88l 18 aliGtall fr6duc Wlkrein

aci d_nunmber of the crude feed. D sadvant aged

ﬂ@rtaaégrodmtm dr-'et wﬁw@m%m&m@m atoon & g 191 MPa
ge%%e QP B Rbpdifisthat GABARRRAFSlalNY th S rbdpRASRDEdpeRtPof the
or processing of the di sadvantaged crudes. "Renoval
Gmﬂei@lddl c conponents from di sadvantaged crudes nmay
r=1~ G XTROUAR I i zing acidic conponents wth
=varro pase y, corrosion-resistant -
met aCsudm;habmvasvedon moteruasiiiabletpaariedies dutidpna atlow g/ codes to

PR BRE 1] iR B broc S A Bl iRbhd 24°ﬁ£ﬁﬁ%ﬁ§%§°%rﬁt}5§,’f
rdfereedioas Odisaclyantegeidemdegsi st ant netal in existing -

T e EE T
atid hisibeqfTANY) ofths addafed gbitadvantigsd dredesvath a relatwely hlgh TAN

transporti and/ or CeSSI n f .the di sadvanta
g RO 1R EPrE et R FGRMBRA HTDE FPRo R SR Potesing of
tHecliakivaridged afuldes tR@mvapﬁeaidmmohmpfmﬁ dadvahmgal dralies may

.and/ ot the quali roducts uced f.romthe
igplirebemisathaialing 2 Ba e SRUCRORUA PSP Almately,
cdiredas%ﬂ-l\é@thﬁnth'hﬁﬂls heyeb%sﬁfm [ptéﬂﬁlloxﬁlq&i@mbhtgﬁd/oi‘ Bi6Cdssing

resi q_rle tend to.be djfficu and expensiye t
"-"‘Eltlﬁlﬁg‘ﬁor e ¥t sPpTioREestapkprg! ofien ivokyes giggificant expense, and
tlfu@ Cthb idd STorrbYiSRANBRMALEH i6 bid8iS QuipPibntARY ﬁ’dtrﬂie des:rable

ani cal 'y bound heteroatons (for _exanple,

errethad ip ighibitegrpsion mayayplve Pﬁ%ﬂﬂ%%frt@ﬂﬂ%%\nbﬁttet%@
dﬂﬁﬂvan’ta@ec?&ﬁ@es%fdx‘@frélﬁﬁﬁtmg BRSPS PGS tﬁ&d@ﬁrﬁfgﬁa ciRfes.

cat al ysts.
The use of corrosmn inhibitors may negatively affect equipment used to process the crudes

and/or the quality of products produced from the crudes.

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

Disadvantaged crudes often contain organically bound heteroatoms (for example,
sulfur, oxygen, and nitrogen). Organically bound heteroatoms may, in some situations,

have an adverse effect on catalysts,
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WO 2005/ 063939 PCTI US2004/ 042430 Di sadvant aged crudes
may i nclude relatively high anounts of netal

contami nants, for exanple, nickel, vanadium and/or

iron. During processing of such crudes, netal
o@doaedant s and/ or conpounds of netal cont arCcrask®s/042430
may deposit on a surface of the catalyst or in the

voi d t amp A48 Enifan
decl Pzééhl n lggécﬁlggslﬁ%fl@‘%l%rg t he gg %@o ag may ts,
forommmplediicirel, depasidim, apd/or o Iy.ymgm&moauclacmém ohetal

hiy i sRPp PSRl Wt SHRRAL hAY RS i Ompabe ge he

eatalyait:alnyﬁab voidomlunm ofalieutalyist. [Buch Kepositi mhy tausp e dedline ésthe
sed regeneration may also dimnish the

aﬁ%‘f"fy\ﬂﬁﬁ? B %¥he catal yst and/or cause the catalyst to

det eCok¢ Mhe forﬂa&n@losa@uaﬂém@mﬂysc Surfiess abaYapid edte! dlﬁ'mg processmg

netals in net alts of organic acjds or ex

o aedanpiasrubs fimeterony e I e bl acD At  Coalyst
cBRtafnfnafell vAthGRRE. Cﬂ%ﬁ iy régenledatioR By Alsd Aiminish
from di sadvanta crudes by conventl onal processes,

thegetivifepfshecatalysd gad/er cagse dhrrablyshio detepigeie-ng.  Processes
are ﬁ&&%ﬂ%@@éﬂ&%rﬁﬂ ihQudedRMAL il AR saR§ BEGERE ailiS(Ror

metals 1n netal 15 Salts of organic acids are

epample valcium petapsivm sad/ersodinm)-cMetglsdn metad gpltsraf ongericpcids are
{}gfﬁll t@épargt%@ b i SH3 P gfgg@crﬁzféseog%veﬁﬂﬁﬁﬁ Proc] cfeg ks example,

met a i n net salts organi c - acl
cuMmd/prgﬁcbweslmml ly in void vol umes between

B

seumfmk@mcrmidab& gresente frndontrast teniclfe] aml aadinmg wihith typically

eSSBS i S5 PR Gl SR i s oy

depdsitpréfbrentiallp linigoid helumad lsdtyah cbﬁlj(st petticbesy particulindy at the top of

tals j tal salts of. or nlc |ds
tp st oy Seposit ObronuaingRy T Xl RetA R Al o
dﬁ@)ﬁw: s telks, L &wgb}gdﬂ’thél cately<y gdiﬂ @g&ﬁﬂjﬂfbﬁﬂts il g a&imé mhpressure drop
acil it at ocess .di sadvant rudes .with .an
Ryt by oG e (g R R MOr i gt By et
sm&@dﬂo%mﬁla&ﬂemybme&pmaa&m shealetser probl ens
durin proceSS|n gani c oxygen conpound when
heat g‘isé%aé” %ﬁ“ 05 Ret a1 3'3?*?“6‘?‘@

HEHRG Wi ﬁro(:és@ Hlsﬁdﬁﬁﬁéﬁa crkBs Q418 n i‘%‘:@ Eoﬁ@ﬂtdﬁ af 150 D0D ¥rams
oxi dati on of al cohols, and/or s forned

ob erEsR Peeren obfisaivaytaged srudg may GP‘foﬂlP'éﬁlPTPb]ceﬁlsrd@ﬁB% RIOCESSIRE.
éel?%ué éﬁ@&@é b riSodelas, wﬁ&%éa{edﬁﬁﬂn bécRsld, HOUY Bfth BihEr oxidation

during processing cause pl uggi

n
cpmantsﬁ@ (forgxample, kﬁelyes a@ﬁoracgia @qu h@@ﬁd@fm}t@@?‘w@ls’ and/or
Af d crud
S By AR b4 Sl IR RS R o e
andhsingy modq/uartammabsqmpmw doagproceguing aad ¢apseplugingin
be aﬁ?m arti cularly if unsaturated fragnents
in rom cracking processes are produced.

Hy dr myﬂdmntagad cudésmpyindwiedyiiogen ddficieht hydpometiony. When
i nvol ve

e A R R R A TSRy TR

generally need to be added, particularly if unsaturated fragments resulting from cracking

processes are produced. Hydrogenation during processing, which typically involves the

use of an active hydrogenation catalyst, may be needed to inhibit unsaturated fragments
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2 WO 2005/ 063939 PCT/ US2004/ 042430 from form ng coke.
Hydrogen is costly to produce and/or costly to
transport to treatnment facilities. D sadvantaged
crudes also tend to exhibit instability during

WReSGhEsg I N conventional facilities. C udecT/usz004/042430
instability tends to result in phase separation of

SRR PR FTaRHRS APyl O B S

fosilitiés. de, water, and carbon d|0X|de) Conventi ona

O S5l AT W Il

céhivgitioha! Favillitiey. Chﬂla @tlst@llﬁir hﬁds tplmph it plese sepamhum of components

dj sadvant d
AR ah o RSN (3PS UPLARPPipen
sl Ak Gated ADM édfboh dib:Sd@gJvant aged crude while, at the sane

tine onIy changi ng by a desired anount e .content
of ceomvantipnalrererrenefenlack the shiliy to Fipnzes Sﬁivéteéwmpeﬂyma

Sﬁ%}i@s Hgdéxm‘ehau:talb% sinBRAMB \hasRs SthetdRepeRRETh the
proces or Inmproving the quality of ‘crude inc|ude
diaaftypmteged cmdpuEmmplemawaml@g@asse& eftpadack the gbilty to he

SIEBEQ%vg% d‘skN r opertl es. %&%%%k ﬁ%{%ﬁ%\f)g}&ugm

by desired h:ynoum &mamem: ofgstcam wnnon@:m {snch asgllarey metthged
LU W Epg di l uent and/or increased

cm%%gﬁa%%lﬁ ‘&8 |sadvantaged crudes. Addition of
di | uSomhe proceasesl fm-a:dpmnmggm‘mhwwé cndy include adshug a diluent to
Situatiagns,. degrea St.al|lt r

d’ﬁ%‘{ 3?1@%(%“3 t%gﬂufe W té’effﬁ ar e#&ﬂfl& g Eu}{}{g%tget 0

theﬂtpr@iertxcs 2Aadifg AfdEnt G6weer, Generally intreasks gosts of treating

28, 5 n et 4,030 t.0 I
atagrdggyioy e b G ros Al divkys o ngregsr RS AT, B
deidiJ@iilh df&ucﬁé Additich &a&ﬁant%ddmﬂivﬁamgddmm in some
describe var ﬁ; p ocgss S, systens, and catal ysts for
sifie s S5CHRgS gy o ﬁﬁ%cesses - systems, and
cat aif\ss batesl @RI 4, 2870057 o BRBEkarRA4lS 6297, 2B@wemrers doalve
limted appllcabl

because of
SOEDR eARaRe a2 8502 FFeaHeR LRl S DI Ofh o Hifden et l;
5409, ?@b’@“ﬁr@&% &I ;0eA, 638 re&m&ﬁtyemvalwsiﬁsssn apTdakaetal.,
pro erties (for exanple, relatlvely h| TAN, _a
gwaéhyuq RIORSERESRISES 2Bt Patal yly foagroﬁ%lgsﬁ%ﬂfs ThRAFSFSES,

)Ifr1 %gﬁfﬂyca{aﬂlsts‘a@&ﬁ%ﬂﬁnrtﬁ‘ésé‘ A4l lﬁo%@sfeﬂ,%a@é’fﬁxﬁﬁécﬁapﬁﬁcablhty

ddri ng treatnent Q’'her. undesi rab
bgna magy of the feghuical I?I@lWéFt)foﬁh glwvamount s of

d b
g?g :fr'}]ll E:"Eﬁ {!ﬁ (%%%ﬁ S}:g%dgs; %é;ltglgall KR s:rg%lﬁ ?fog‘lbi%es &for exarmple,
reiai\alydnngm; atendeaty © lmom:utaglarﬁunna@fsmemmdlpm tendency to
& recfanq)é?gzq%g grﬁ%mlg%%?h‘[og (ﬁP [trg&ﬁ{chf eéth‘e?ﬁlﬁeﬁ%?

ranspo M At on o
ptdpaanbsmnlnzdé axhtively h@h arionmth uﬂmrdgsuabtcrcem@entntsdfor exAmple,

TP G R B e P B PR Bt i RSt of
ofghﬂlb Qcid§ afd/6i cggmﬁd ®8atn amqmﬁﬂsgz smi prapehties ead tompest pfroblems

roved syste
in cr:To.Fz)wentaonal sportatlon and/or treatment facilities, including increased corrosion,

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

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



10

15

20

25

30

nmet hods, and/or catal ysts for conversion of

di sadvant aged crudes into crude products with 3 WO

2005/ 063939 PCT/ US2004/ 042430 nore desirable
properties. There is also a significant econom c and
wWarlieadsoneed for systens, nethods, and/ or pCatustossvaasze
t hat can change sel ected properties in a di sadvant aged

ol gl kil oo gnss

stemywethpdem snddeseial st that eaneshanggerlerted Prypertiesdp a disgdvantaged
cﬁl}ig gﬁfl‘%‘sml n{ &?qgl?r gngﬂgﬁ% OBCIIU&[ in. tﬁaocﬁéﬁﬁ{ra?l't%d &hudd

nmprising a cC

Sg@gﬁ&'ﬁﬁ'@ﬂlﬂmlwbodl mants non- condensabl e

| bed
g R e R R
cmeﬁmne;masmdb dettitana tofill prodoarpmpfisingdn srudeprodive amlh irasomed

cabodprifE sorspgIREsS. L REOR g1 oo) ORI A JoR Y il o

his thAOREVE hével Gombxﬁmhﬁﬁﬂdoﬁ@oﬁen@ thkdéinf S&fh cohdgdsitions can
or. nore catal ysts to produc %qt ota pr oduct t hat
be phininefbly usingthe pystses3pd 3’935 et fete crude product

| S arhd i wxﬂﬂbf&bﬂfef— ethd® ofprafbi) alddeliraduct, bhiBpredingle
feed havi ng TAN o? at Ieggt Ou% andel\ﬁgt Iea@?p one, of

contRstioB AT e eiong oBmpRscalalygis Jepraguse A esakroiet ptngiodes
Wg@eastél .?ém&eﬁp e Aiqhid oMkt a‘b2§©€$§@0&01 MPa,

60% of” t he total nunber of pores in
thetvendo deed bovving adiASN of 4 knastd)d, ad/atdepstong of the g baving a pore

sith Ehlgﬁug t%-h \eibtﬁ) % meliin Erg liBheR2iEn xq})%r@%rﬁ bg ARG n“mraﬁleast

SI ze on 1 eterm ne y ASTM Met
60%28 the tatalinuabet otpolresng ﬂmqmmmcudmmmmhmmposm@mWat

w&ﬂm{ﬁé& %r ude B?I ﬁgm%egﬁrh&ﬁ F@% wgﬁ/%} gg H%?/
bASEVM Klethod T2882; and orifiolling umtadting comditims probhatge Gaide
T T T T
r otk whor i rhe. o1 ude prpduct L a Lot d g xtur .

Bt b inygiton lsh propiies  refiel b Gieisd e iy & BiRis
c8itadtia@ & tride Feed Atith! D8 8F moRalysishepodice |ayat11$prd_ithm tihgst includes
ey igduglo WS he P P SHSE S S PR, 7508 6 &PE0 38 VP
ﬁ%;bs?dgri&dqgﬁfﬁ\@rém f@ﬁ’dé a'l‘}ﬁgtltd@ aﬂ@?s? gﬁd (ﬁ'gndc?gayfstsbﬂhhg A pore size
distripgti @t}%{ﬁ% agped 1%P§‘Fi§’b°é‘|‘?ﬁﬁhy B0 Ao Wﬁﬁ[ﬂ‘@’%ﬁ&& Method
TROSDAHDER catalGRY H&len 2 ke hoftSsi wedi@ibutioh hikRhg/ ?&%‘Hﬂbf &dtalyst, from

m xt'ur es t her eof and controlling contac
096 ErEmMS t50.98 etame jehitmal vhelemyop niae mlaar@ao Méman GNPt

ABSkted Qs/\%él%htgﬁ gny %E’gl_ i topﬁ.lﬁﬁrgéjﬁereéfe &ch co\‘lﬁ@lhﬁé fonfdink S

as determ M Net | I nventi on

canditiong sunhi thias sheecrudstpmesticidfas p TodNief ahgwa %Vq&féhqu%H wd the crude
B8 I i BB B M AR BT Phcl udes

t he %Shmnieeqmnn dlse providesa siethod hEprodusihg apruddpeedurts cemprising:
contgbltlmg a crv.)élt 'ed {h o%g 019 m%rr{]a%ata]ysg %0 progucc a total product that includes
the crude product, wherein the crude product is a liquid mixture at 25 °C and 0.101 MPa,
the crude feed having a TAN of at least 0.3, as determined by ASTM D664, at least one of

the catalysts having a pore size distribution with a median pore diameter of at least 180 A,

4
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the crude feed having a TAN of at least 0.3, as
determ ned by ASTM D664, at | east one of the
catal ysts having a pore size distribution with a
medi an pore dianeter of at least 180 A, 4 WO

WPred&3589 PCT/ US2004/ 042430 as det er m ned ppynAsadibiazaso
Met hod D4282, and the catal yst having the pore size

R P RS2 2 oo Pl st B8 dpton

compnsmg ore ormioge netabs| feond @tultmﬁélorﬁ the Beriodic Il hlde Rar oouipe

d 0l i .
oSt Phepeiob AT Pose TS0 PRAD Of il Pevrle TRl ot pixse
tﬁc;hr%fd‘Anﬂfco%iolli:gfmfacﬁfg%oﬁimmgegafﬁ&hﬂﬁe érh?ehlﬁ'bd!ﬂ:ed héseEﬂANT of at

erein e n 0 e
R, e PEfe Eﬁi‘gofﬁﬁ% iR WA 4 :Xg Pﬁﬁémﬁemod
Igegduct, conprising: contacting a crude feed wi th one
or nore catalysts to produce a total product that

| ncl Gh@%lvellt%ﬁ'é aksp pervidss a mgthod of pradusing 4 gradegprodnet, SPamRisie:
u e Ifagﬁéu&ﬂ SVt e BF mére catafiRf 1§ prbilidoe¥iBtal grdiichthat includes

having TAN of at I'east” 0.3, as determ ned

ﬂngmm@mdm mhdrewetbacméfrmoetct is|adiquid mixtroat 25156 and 0.101 MPa,
o bR ot 18 £ B bty ISR AP end
leght mwef the catalysts vempidisss: f(a)@me Gokgmermdale fromiohuzan 6 ofihe Periodic
I [0
THB: s Epoft tofii ol e mor Pl Hon CEIDln e Mo
Tableparumigtiresftheverd; and (bome onebmlmsetdls fromColhurnm10L6f thé Ptﬁodlc
oL M Xxtures

Tl ok i Rt el e reteREcR oo B

Tablepdrahixtusesitheréof) ad Géhefeintmblat xatid 6f toah d:ohummt 1I00hétal m@total
nt act i condi tigns .su t hat he cru product h
GRERE brlabis S5 coen B0 T sl R sGh i haopatigs sbet toa
iR p’ﬁod'ﬁei\has laST A28 oﬁ%hﬁa@ﬂﬂﬂ%@fﬁTAfﬁWMﬁd&d‘d eﬁ@ﬁrﬂerefgﬁeﬂ\f
i nventi on oV thod of producing a crude
%W&Eeene%g&%%@w@ﬂmg;é&bont acting a crude feed with
one Qhe HWERioh AlsdlpisAdes h Redb@ Gﬁﬁrﬁd@ﬂg@ @hdelPredldE tohpriding:

i ncl udes the crude product, erein the crud roduct

cortactinga gEHdg Terdyith Qe gt mots celalyly tproducepgtal progict that jpeludes
theE @6l HRYRE vhertiNhO Erudd prbcﬁﬁ?fs aliqdid @Rehré 125008n80.10PMPa,

catalysts corrpr|3| ? first catalyst, the first
thesradefeed hoxipg atghasr%ﬁné the gpe @ra?fl%w%tﬁlystﬁ pmprIsing: (2)

aQirf%Q%lyEt‘?thQ ﬁeaﬁ%’ﬁ'ﬁvﬁé e %Em%“fﬁf@ﬁﬁal?ﬁ} o Ofob@lnﬂo 0.06

um "6 of riodic one or’ nobre

SR LING ST gmrmetab rﬁromfﬁcéum@ﬁ af &te Ppmﬁldﬁh!nmneordmrp he
|
cgﬁééﬁqg &f g -Eﬁ%' fo {é:ﬂgt%lg Iﬁ?ﬁl)quohaﬁn 6 \3?%19 I%El’l&lfl 'f@;lta c%lclﬁﬁted as

ures thereo a second cat
veighbofinetal; ot misturesthérenf, andifb)a sgeend cafalyse ﬁmrsdcoa;dtcablysthavmg,

ot grb S 3P hecBnPusH R TR 8k 0,09 Wl o TR S HEAA Stk O CRLHAT of

['e,” ®one Or nore conp oun
tieer Peniodie 'Ila’db,a:irs of mora cﬁn:lpmmals 6f ade drlveore ﬂellalsd’nbnmCdlainhé of the

t h ,
PRt S 6P R 30 oL PEh gt EBtu et S WERGRe e
cOtaslidg POt sihsha theANide prafuctias b m@%fmﬁ miokted0%A0f tlef TAN of
o rewde e pheren TAN s deteriained by 5T Sehod 568, 0¥ AT

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

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

metals from Column 5 of the Periodic Table, or mixtures thereof; (b) a support material

5
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The invention also provides a catal yst conposition,
conprising: (a) one or nore netals from Colum 5 of

the Periodic Table, one or nore conpounds of one or

nore netals from Colum 5 of the Periodic Table, or
woxbhasios®3s her eof ; (b) a support material 5 PErns2004/042430
2005/ 063939 PCT/ US2004/ 042430 having a theta alum na

heRY £ihetaQlunha bt offat lealt'03NSraf of Mk AlAlikH el @ragiéf support

gram of support material, as determ ned by Xx-r

materip}, agdatemined iyl xoppdidiractionand ahareinthe pataly st hptoy rore size

Al ith Giheilah Bof TEcn Rt RIERy H0PSS eflini £S5
Method 124282, gl so provides a catal yst conposition,
ne B nfrioh g BR%iaR! o SBlSir BB FiRD S Fo of more

netalsefromEohinm § oftthe PaioditTablepdnetdr enoRfecongebundskdloheor more

I xture hereof - (b) .a ort. materi al aving.a . .
el PR RalARAL Ot et TaRP i Therfor, ol 2 oo Bserial
hatibga thatapimifd eonedt ofSat MastOl] grifas 6f theth aludind iRt giafii df&Gbport
by x-ra dif_fr%ction;, nd wherein the catalyst has.a
“Béf‘é"éﬁg%“ﬁ’@‘eéi FEPD otgiapg, wh & FRial B RNt
digfribation ®AR h n?dfdn Pore Afantbed: OF A1BELIOVA AP EdernVRSHAUSTM

D4282. The invention al so provides a catal yst
I‘/E?@}?ﬂd%‘}m?on, conprising: (a) one or nore netals from

Col Uik iAvatioh Ao piRVidedd ?‘ata:[?s@ Eccglllpdﬁﬁﬁn,oéorﬂﬁiﬁﬁg. \Wpehdre

of one or nore netals from um 5 of ‘the Periodic
moetel feom Gabunsy S ofghaPeriodis Tabley e oatommeongpoyndstaf enejgr more
i I
wieBl i Eol A Ty el TR TP A el fUAFCQmTE e
Periodia Fable, ohecorandre corfippunds afiopp or moreaesals EpmH{Zohummb of the

e e
okatdeagt 0.H grfafns &€ thewalundraipangemeofisupioet watendlystdetemsingd by x-ray

LRl 8yl HO R M rBl MBS i BB S 20

difveter ofat teakic)30al, sodqernmined &y A Tivé Medobdd¥4282.0duci ng a

cat st onprising: _conbining, a. support, wth.one or
or o i8R BloRfes  GRRH Y ek Bl rptsP
cérhilfining | BmEpokt withgak iof Merel rhethlatoafotiia Bappoft/makts] Meixitte, Wherein the

aph Bt U EEr S thetarest o el me b e

n?fa.lscfftﬁnl Colubr Eof ﬂiﬁ!e@iﬁﬁicfmﬁlm (f]ﬁ@obl fdrdcodipotuitis r?Peﬁd'h@ehio@% c
a e, r.-.m es_ thereof; eat treati the theta
matzfer#% gw&ﬂﬁqﬁfwﬁpsﬁ?f%&m %maesﬂaw&gr&m%w theta
aluRdftsufitPibetalonilrddt BitéBpdidtare of at1edsy 500 *OVaRd Rlink AR

catal yst has a pore size distribution with a nedran
cay Wheasta theroziglystdhes a perg gize distyibptionywithia merien perg diggneter of at
1A 240 KERI it By ASTRM MBIEA D48y @l SO provides a

met hod of producing a catal yst, conprising: conbining
a subsonveniipn flsopreviges atoe traedncing afcalelystacomprising:

co?ﬁfﬂfﬁﬂ? Bé@%ﬂé"{@ 8&% Wt Iﬁore%@éilﬂor}bfnl? & supﬁgw t- ture wher?ig the

conprrs um na, and one or e neta
suppoud coraprings thete abiming aml one or more of the metals comprising one or more

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

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

alumina support/metal mixture at a temperature of at least 400 °C; and forming the
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metals from 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, heat treating
the theta alum na support/nmetal m xture at a
wonees/gbeswe of at |east 400 C and form ng thertfsywosodzdso
2005/ 063939 PCT/ US2004/ 042430 catal yst, wherein the

caidlyd! Whlredldfe @ateﬂ’ﬁ[ ﬁas%.' p%?e SheSdistibtidn R hdtif r%ﬁgéj%l@ﬂeter of at

pore di ameter ["'east 230 A, as determ

IWMO%%%EMQ’YWWDW%I so provides a
met Ngf. BledioAURG] BR)Q% %Héﬁ]t%ﬂ BE H&&n r u (#a?%]‘ilg é:?%lpliisgng:

cont act | ng a cru e or
cputacting @ cande deed Im‘@\romd unmowlmtalystsdb prbduce aSotahgroductithat includes

o R0 ol ¥t ¥ s M o8 Lo R0 M

theet cridecfadd I&vﬁg aﬂtAN e%t[eaﬂm??» ,@f lehdiencofithe gaﬁdlﬁtﬂﬁwingg pore size

d%ﬁﬂr‘q%giizet&g | but Lon W %Sblgwnew $ %ore F ég of

Muthd 4282 Aind |tbbsdatal}@t/hd%ﬁagttﬁ£p&8 6iQe isEBuiEtinTormpHsihj ﬂﬁta alumina
sing theta alum na _and one or nore netals from

a@%ﬁt mpreymefalidroppColymn 6 of $hi Reriodic d able, ons pemersifospAvRgs of

ofié orliHore Rfdtal fréfR CRIuRL GbfSthd PAIHdOT 4B oﬁmet\nésttﬁerE’&r arfdi C

Tabl e, or m xtures thereof, and contro

corgtnllingcoptgoting randifionssuah that thyernds predust Iﬁ#@ Tp’?% aﬁ%ttm%%f)"fo of
1t TAWoPfhe BludP oY, WRIGDTAN 8 8s %ﬁ&{r&{%ﬁref\iﬂtb?/et I tl'fo@

wherein TAN i s as determ ned
i nvehkhs igrention elsgmvidgeemathnépﬁmdmnmmﬂ;m@m c@nmbelg

ooty rmg | méugtg ?%ﬁ luith¥ge or Qﬁtcgﬁig’gﬁg%ﬁlg%feggﬁe gﬁf%d%éeﬁ QBE 10

sts In the pre rogen source
progucelzstotst midmé that includés the oddeprodicatwhiereid tbd esude hreduot iske

UG A5 CE RS B SPE BENE] nivhed (o é*%'%ﬁ‘-% |

coude Feed bavifg B oxtypen contentief af Eest 0901 gpmaof myggnapercgnm eﬁctmde

2l B of AR oo catu MHingla 105N Bl 3 B

dmtcr of at feast DOLA, s dmmnhnat byad$m Methel Dmsamﬂe:bnﬁnmg |

e PCAignS B TieE AN Hih Bioh e LTUIR Brogt PR, LA AR most
96% @iff tHelTAN bhihe eﬂuadfeedtraﬁd tiCleditR S contéMNf efﬁxgg oigﬁ,s:h cmg%‘t}@ng

of th N . of .the . cru and to re

oo R B4 6 BRI S AR o8 B A0S £ /RS SR Ot L

oRygdfl Cordéud SEGE clids fead), vheY G TABS beddterRiined by MSIM HR%Moa D664,

éﬂgg oxygen content of the crude feed V\herel n TAN i s
oxyet Shtid 2% E3%%d oxygen cont ent

IS aphAfbention ms&preﬁdéﬁw&t{sa gfg;qgﬁéﬁé c%ﬁeﬁhﬁubw&ﬁgrisﬁt@

al sg provides _a_ nethod of I ng a crude product

cArHng & rmde feed with g8q ormorg cetpluété ter t@f@@w taial predugt thatdnciudes
tHe @halk Yiddict! Qhé%élﬁ%‘b\%d% Pg%@tt is Bl mtlttaat 2% %Mﬁot MPa,

the ciude product e product 1Is
|Ctﬂqlﬁ deedhaving 2 TAN of9t least Ad, endia ieamme of they eat@ivsmbavﬁr@euer

glafVd T Féé tfo%-? ﬁﬁﬁ
cat al Sta? & ﬁg%ﬂg{%adl ﬁﬂ%fr gtlgneloof"?tﬂ gfn% 2t leas C{ftﬁ
P@icd1Tayleams: erﬁnor@mqmundmf eneret mbis 1ﬂatatbmﬁ6m ICotanutss offthe

: e | Tabl e_or nore c 0 ne or
Pér#g)?hecgpr?’gréa%asl&?art%dmas %’t 0 etg.? of JiXtfes tger}.goquan%sconaolﬁn
contacting conditions such that a liquid hourly space velocity in a contacting zone is over
10 b, and the crude product has a TAN of at most 90% of the TAN of the crude feed,

wherein TAN is as determined by ASTM Method D664,
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Peri odi c Table, calcul ated as wei ght of netal, or

m xtures thereof; and controlling contacting

condi tions such that a liquid hourly space velocity in
a contacting zone is over 10 h-', and the crude
wodesilssdass a TAN of at nost 90% of the TAN sETAIB04/042430
crude feed, wherein TANis as determ ned by ASTM

h . : 4 g
I'Vﬁf/ eﬁ{”‘? ﬁﬁéﬁﬂ"g ?%"5’%55 Bié9a 8f FredidZ A6 dRE coltBifsing:

| ) es a nethod of "produci ng a crude
contenting e crugle fasd ivathrage o mereretalysly imithe prrience ebaibydregen gerace to
. . I
Pl Bl loBlol Bl e\, LS RS Ul E PRAE ot 8
lignidahixture at@ s f@anmd 0.h¢1 Pa.dke qudedioert havinga TAN gfiatdeast 0.1, the

' t 25 . VP h f havi
o i o i B0 o e o Wbl B0 P B P8
fu‘B?Mnﬂrat leadt ]::)ﬂé (éﬁ thaeﬁaal@st@ﬂﬁ'll pHsigp ans o?ﬁom uletaly ﬁ'trm Cobyian of the
e eed, and at least one of the_.cat st
o F e o€ Fanert SropemyE e o Fofh e FROC AR Rt the
PEl%dt 'i(fJ’!i&BIe, 'Bﬁﬁﬁ(':)glilreﬂh&gﬁf; faﬁﬁcﬁmexgﬁ@ .emnd. i %ﬁ%ﬂnﬁl ng uchBiag, during
R bt i B S oo i e e i s
s?ﬁﬂﬂ'bﬁ bOMRE ciidé feell Biving chnfaktitéy, iGAM havly spabe veldRitE M8 or more
eed upt akes nol ecyl arcﬁ&rdr o(glen at a selected rate to

cpHpAtine LonsA iswen I K o thercamdegrodypt haping arlidbof & pstii’h pigthe
TONAEE rllde febd, AHd the Rkde hﬁ’odﬁ&@ﬁﬁni%ﬁ Whﬁ%ﬁ oP 75 130% of the

nore contacting zones I's over crude

swifus gonsentief therstda fepdnwhdrein TARNDS s doouminedibyASTMANegiodiS4,

UEe, : IE»@S“ rqﬁéﬂ; pasyng a sul fur
a%{)nten%ﬁlo tlf%ggg’t oogl#ﬂ‘gsrﬁéu u(Ird content of the crude
f eedThannwention alfaprovilens mgthpé pfpraduting)a SIErddurt, oeinprising:

%&%a%ﬁ%ﬁ&h% i ﬁgﬁ% IEI\E/]};éanc%il gn g?g%ﬁpr ov?gtés)ga ne?(k%ragen.
sa@fregao pehilocegtote]l produe thmt aatludes the omple produng): whessimthactikde g
rude.feed.w th [ at S 1n . - _
PR Euc i Ry 3 S5 Rla TN SAFE BN Sib i congiions
stohitidt thercostiedted; haingi contactcharakiehrydroged et pretedted rate whiahiditn

he crude oduct _is.a.liquid mxture at 25 C and
p%a.siﬁ? 8’?°§t§’rﬁ° gﬁfere@fl\"i“?’?gcgﬂ% acting condi-tions such

t hat Ti&d’lilﬁvﬁitiutg glsd pmdidedwﬁihemgd efprbdeing apidalpesiubly ekrrm}?mg;
at a _sel ect ra o inhibit 20 phase separation o
ofiesTed §689% G VNV BT RBRATeSoR45 0 P A TEATB Ao Produce
a Rotal\prétRiGt &t@ﬁ&?t&{cﬁ@%&ﬂ*ﬁh&?iﬁ&h&dﬁ“ _c{éLp%ﬂdlh gﬁis a liquid
gonprising: ., contacting a crude feed with hydrogen in
mixtare st %%g(ﬁeféi %%01&43%?&%9%01@%& eAnipAstag qogdifpayeiktnatihe crude
fde@iPdonfbRd Weth hiviidber A6l 85drbHS: ptdite BoriRAUAY theWhE] Rbéhd

the crude product is a liquid mxture at 25 C an

d
hydrogen uptake cenditiongthe figtt hydipgen ntakie eandition beigs diffsrent Boahe
s%c_hﬁﬁ hydpShefi &ﬁdftﬁﬁ,%h%eﬂ??%%@ﬁ ﬁﬂal&‘iiﬁ fhe Y 1 O@BPerAlptae

I rst” hydrogen uptake condi and then at a secon

congditiondeernrptiedde imhibitiPtvalyen of a dradef feedétotah pradieny avixturstirome

AR L Al e R broD i o B R U958 most
9ofpdelatiperio tptregpective onelort tham propertiontfithe ¢redk feed.i nhi bi t

P-valwue of ..a crude f.eed/tot al roduct muxture from..
oo TSl o P videe ik Bhdor BOALHGR oot biidGey Eiising:
céritecting a dedpfead with oné angere bytalyits ansfirst temperature followed by

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

product, wherein the crude product is a liquid mixture at 25 °C at 0.101 MPa, the crude
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30 90% relative to the respective one or nore
properties of the crude feed. The invention al so

provi des a nethod of producing a crude product,
conprising: contacting a crude feed with one or nore
wolRbymigeat a first tenperature foll owed bypctT/us2004/042430
contacting at a second tenperature to produce a total

fEaEViRE o tTAXM of o felaé%@%s aﬁmnﬁmﬁg corﬁicﬁﬁg &sndimg Enféh@hatt BR first

crude product is 33 m xture at
CRAdaCting firmperaiie is %Iem d@ésawgwghmwwgwmm@amre and

AERENARR 2 TN 6ot oot RICH1 o AESASCR SR,

cont act con ons such that t
WI@rapreTANunscte@namedl by A8 TROMEhpdINE64. t han t he second

Con 354 LIS BEREHA P il p BB RIS M

comtecting awhele déed withNng sr mere@&eia@smtmgddllmp aASKAMrbébichibgt includes
D664, 5 The e on, al a_met hqd _of
U8 S oo vhrstibe FabcRis R it G 3 pL0LMPa,
w?ﬂe féalaﬂdvmtgta:m?em leaml x ﬁféai'taieh )fﬁddﬂaam ﬁrsﬂﬂibicb@ntant of at
(0) r oauc a I NCl U e
IMM grams of F‘Hg’é Pﬁr%ﬂne? m@eé i.aaé?tﬂ a5 %4 a#éh%qat%t
cﬁﬁﬂnﬁn@-&é oMidre methld Gofy Clem#h 86 tHe Peiislc Tatié\dne br Mbre

| east , the crude feed having a sul fur content of
Ga%lpoqné&gfione opmore matalsfromColymy 6 pf the PeriodigT &tle, OF mixdures
PR and B@nﬂﬂlﬂg%ﬁ&ctﬁﬁ%o%ﬂ&&%u&ﬁﬁﬁltﬂé&&elp&o&ﬁ% S AMDof at

one or nore netals from Colum 6 of th eri odi c

mpsh?086 ofthe TAN afthecrudedendoendabe endepredust hm %ﬂfnmoatest of 70-
lf’aﬁ%%fﬁ@lsﬁ'lﬁﬂ' Bt o&‘EF chie 1] whel@RTAN Qs dl i ons by 2 PESTM

her eof contr 1 ng cont act | ng con

Mwmd 664, md@uhﬁlrppmgm asvigtermingd\hy ASTM Method D499%0 of

B i e e

- coticting admidé ed withiose e mor€ Ablalysts trsprddiice anbtalguiodiyt thg Tadiudes

e e oot Wi it bl 8 Bl odiS 0ot U5 C LI A6 s,
thmmbdeedﬂaapngd G@N}@. ableast lﬂdeﬂqarcnnﬂmfded havmpa restdng tontent of at
de f I t

GV Ot O B0 HEP Bt otk Pl it G ofp SAhEeatits * ©
canpribing o m:t;gramc xlefrgmtlcthmo &dﬁtha Paribdid Tatde, and(:]I blﬁnbré

t Al a, e _cr ed havin
oot S 5 ol ARG o oot ot PG ITaRE B PR o
thé&bf aid cétrolling 20ntha®iag torldlition bwiiRha thel cRsiePrRiubEas 8 TAN of at

w‘é/‘ %fe th*‘gﬁgﬁ@f %F%H%F&’eﬁe’gﬁf’%‘ § Prgav@e s '%%ntseﬂ@f 70-

1586 bPE esiab b hten® BEhO Eruli®fe8d, 260 WRAEMOISAIN s LWBteRhinsDEE
Ag&yf\ls from Col unm. 6 of the Periodic Table,

Metbed Dot ad residumepnisghis 2 frtermgned i AR %gthod D5307.
conditid iQRsatist'Akb fr érbﬁﬁestar}ﬁetﬁtgd%rﬁheﬂg thnﬂ@ 21’(@11&'6%11%15@&

nost 90% of t he N of the crude feéd
cqntasing ¢ cide fead with prR@ reasp catplystete prolupsa M%&ﬂucttthﬁé includes

%ﬁiéig ?i‘aodﬁ&,n&( %}n e K%pﬁidﬂﬁﬁs i E@gﬁnﬁgﬂr 84 & 0 abYd1 'Mpa,

as erm ne residue
the srmde ifred ibgvinga aéNexf it et 0.9y thASTiINE fed hadndXB 8 G contBhieof at

[ ' h rod crude
e o NS0 8 88 Se B MBS T DR Bl one
cauprisog®ne at mbzy:sﬁmls foorp ICoblmmes of thoPaiodfer Tadlec bnet drafore
cdnll’]p%lulﬁléjseo% one or more metals from Column 6 of the Periodic Table, or mixtures

thereof; and controlling contacting conditions such that the crude product has a TAN of at
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t he crude product, wherein the crude product is a

liquid m xture at 25 C and 0.101 MPa, 30 the crude

feed having a TAN of at least 0.1, the crude feed

having a VGO content of at |east 0.1 granms of VGO per
Wothgleagas ude feed, and at |east one of the eevrabessizese.
conprising one or nore metals from Colum 6 of the

o8 rd Q/dé)ﬁhe %If ah%%ﬁg@rf?éﬁ?ﬁg c 9 H&‘iﬁs QVG@‘&n%t SCA0E1 30%

fro dic Table, or
omhxt\ilﬂosmntdnhm?tb@émda&dd coh w&u;neim Y@O@@ﬁmaa #rfigtermined by

@W%@%g&h that the crude product has a TAN of at
939 PCT/ US2004/ 042430 nost 90% of the
TAN Ufie ihlention aleepioeidds a mhihod Dinutedlmng:mdelm@dmt W@aprising:
content of % of the Vi ont e f
ARG & AR red BiR Opese) rOm a5 Hodits o dbtal MBa ] tifinctudes

ﬂé%?%ﬂe?adhadwﬁéamhe i prodiRnisiadiauil mtqw a\zsa@smdw 101 MPa,
net ho

f d d t
Chramedeceshhgvins e TR oSt AbbHaenst onegf a1y Dol
bg g&b‘aﬁn with Bt mérB fetdld Fdr CoRund 16f thé Pétivdic Table,
roduct ein the crude praqduct |S%I|%$dgﬁlitlfre

one opBorE cempPunds ofionkPpmore Metals FapCelup 6 0h thehgriotie ARble, £
G A e e L e
caalyad ;sechrsonmcmd Mm@ effone pemprershifian contrinmscompgpRds gt a
REFos R HBRNIR ! ar @G QAL el Al oA Bl e ot

xtures thereof, to produce
pRoduat hak yﬁ‘m\bwfetunstcﬂo% ofitbe TANraf g cruds fesds al yst by

e e v i

dostactitiga@bude feed v thometor niota oaglxstmo aodieep te@hﬁ‘ﬂd‘icéﬂ@t includes

i oot e poff SPHic i AP 2 CTRED 107 MR,

tﬂé émwﬁsd vt tahadosify diapidast il O gSta:t B7.8.8€ (D0SH) ¢the, cride feed

LR T C

hée dlrﬂmom Cbﬁnﬁlrﬂkﬁ&h@]!’@iédﬁfﬁablbhgie@é mol'%m)cl)npounﬁs of one or more

product 1s re at,h25 an 2a

orls Somdiirwn ohils PGS TS oiiines a0 Bt

&Etaggng&oﬁalﬁ&gguﬂ thattth®cridd {siedice Bat a iusitygit AN8 ACf at most 90%
gravity of | east 10, and at as P@ $ t he

ofaheavrgﬂg%@' o8 Eepridsifery A28 GE ST Bpet oyt AR gy

&*‘mt 1*39% ozegﬂtegﬁg “g;rr&ﬁ? 'o?the Qiifte Bod Whicheiss APD gmmﬁss is@f detaeningd by

rom Col um of _the Per.l or
AFTMMighod D2 cind vaaﬁewc;m&dérwwgd bg é%?%@t/ﬂﬂﬁag B6éy.
Cond;l‘hg‘ﬂ‘%é o %&%a&*ﬁ%&ﬁd&%@ Ridagus b mlﬁaép@dudt,&@ﬁ@hwg

90% of e Vi scosntgq]
mmadmg‘mweafeedawﬂsor@ or e eatrdysEt 1QAROYPRIG PWQWH}jﬁglﬁludes

{06 byt RO, wiibhein] e bidg b Blandiiea f x‘*tﬁlld stk Y 257C 439,101 MPa,

gravit s as determ ned by
vasww&emmlr@&sw ol aicleast &&wﬂtﬂsﬂ dne op mothecatalyFiSIFERPHging: at

D2669. 25 Th H
S SRR 0Bl g0y 0 0 BBk @ s

theRbhatd dagdditicnal dﬁalfyaedhammh hhemddltmnal rwualefstc:amahmpge prgnore

roduce a. total product at i ncl udes ru de
plyep Srmetal, SRe.PATOQTR SOWPRHRAS B 9 FE FOF% °é“‘f“$83‘.‘ Xt Ur e

SHmiationAhsledt; &Alobrélling contacting conditions such that the crude product
has 2 TAN of at most 90% of the TAN of the crude feed, wherein TAN is as determined
by ASTM Method D664.

—
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the crude feed having a TAN of at least 0.1, and the
one or nore catalysts conprising: at |east one

catal yst conprising vanadi um one or nore conpounds of
vanadi um or mxtures 30 thereof; and an additi onal
wol2adsysdoas Wherei n the additi onal . catal yst copEr/us®64/042430
one or nore Colum 6 netals, one or nore conpounds of

one Pl M]ﬁoﬁjﬁlk&ﬁ%\rﬁe@ﬁ:@tﬁl& offfroduetizl el potfict BShGMing:

and controlling contacting conditiofis such that the
cagting pemdefeed with ong ormnpte gftalysts fapgpdwe adesal nreductthng ipgludes

S i PR Bl s R BRI 75 5 a0 A e

andthecmiofeedhasa TAN of atdeastl. hegeheyatingfhydragem dmrmx the eontagting;

ol 3oy SPIRGLE L1 fichF kAl B9 ol pHSFe ER TN gt P
90% of thd TAN bfthe cruieifeefyrvidtoht TANHessleterhined by m&‘lvplvmﬂmdt

i%a liquid m xture at 25 C and 0.101 MPa, and the
D&%%de feed has a TAN of at |east O. 1, generating

hy dr Dig€ifiveiition #lgo progidevaihatiod di'ﬂhro&mﬁ;@(i emntpmiubt, &ﬂnpnsmg
cont.actin Fondl i ons such that the_ crude é)dduc si
J udes

contaghing ¢ pruds fegd with oge o mere catalysiaje rpdycs a ftt?l
theleRiae ?fbdmeh&eﬁ%hed&ﬁ&rmeﬁs hﬁgﬁametwg oCRE66.101T m»a,

i nvention al so provi des met hod of producing a crude

ths ey &ed having # TANf at leay Al aand a4 dpagt cnp gfibe catalysty Lemprising
viNadiiRY, §né3cﬁtn?3r¥ Sdmipdufids APSFVIHIRINR of RbAhreP HRAWE lind @ﬁ{trollmg

i ncludes 10 the crude product, wherein the crud
cqptasting eonditions such thatia pentacting:tempeaBIrgsahlgasy 200 1C, rapé thetcrude

pRGYASad PEANTRYI 0k S0ok/ TN of B SR Rebd AMEkiRTANGE A
o e

one cat a ysts conpri sing vanadi um one or nore
dejermpaed by A SHTM Matleodi 664 or ni xt ures t hereof; and

. contgal thegg?m%g&eéﬁ?&% &f 6ftﬂr(9d?1§m§ 3%;\8? IBandalétf F]Oé:nprising:

contacti ng ure 1s at I'east
cantagting a prudaifeed with onaoiTadie odtalasts togsodi@e ¥dal provuctithdd indludes -

erejn 15 _det
to 8 e iein SR ol 81 Bl 2 BLC B0 O g1 M
the trude fstd having alTAanat sy Giicand at hmtrolne bfmye catdgms eaxhprising
vaﬁ.ruefeed W t h ﬁs%r re catal gl grod ce a.
PETH™ Prrcd e ?W“P &t 1um, Pﬁ%“%%ﬁ e’ﬁf’% tfotcme a gas
comi]ﬁi’d smgT clltirbrl\z;gat stﬁkﬁ:eh RiufiflglCdntaclng tHel gwﬂdwmsbi;tn% pfoaudttl id C
an r aving a
ipiSfer 1 5 o to, e ot U, cpiek feedindilnpiieg eohiacing conditions
sueh it thS lcfilde §Q:duét{ha§ih TAN Faemedt 90%Iof ﬂgﬂm ohehe childe feed,
vana or, mx ereo roviding a gas
WE%'E‘Br Kgs Qetﬁ%%% ﬁéﬂﬂ%@@ﬁ?ﬂg contacting, the
gas ﬁe%eﬁﬁé@ﬂs&?r@%ﬁé’ﬁdjmétﬁb@of prddusing a@fade Bﬁidubtscompnsmg
counter to the flow of the crude feed; and controlli

CQUEAGHAER FrHee fead with PRMEr meye exalyyinto nreduice » tal Prdyet that nhca@es

the e Rt witlah 12U Rl prddd& id ﬂ}hlﬁ& nﬁ (Gre Gl D6l ét E&ﬁ?‘ 10 MPs,
wherein TAN i s as determ ned M Met hod 64.

thy pede: frpd havieg, pet syam of emuleifeed, & tweltm/FQ fForgens @ﬁ ati lengt %.00002
gr% ‘11‘?1 t

e R e R R L
vanh@umu orchigithess thereof, and the vanadium catalyst having a pore size dlstrxbuuon
with a median pore diameter of least 180 A; and controlling contacting conditions such
that the crnde product has a total Ni/V/Fe content of at most 90% of the Ni/V/Fe content of

the crude feed, wherein Ni/V/Fe content is as determined by ASTM Method D5708.
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t he crude product, wherein the crude product is a
liquid m xture at 25 C and 0.101 MPa, the crude feed
havi ng, per gram of crude feed, a total N /V/Fe
content of at |east 0.00002 grans, at |east one of

'Evﬁezu&ﬂk? hysts conprising vanadi um one or NOpET/YS2004/042430
conpounds of 30 vanadium or m xtures thereof, and the

LB GRE S bV DB B BT AL g
comtadting lalciudg f@dnmm egmorrdialysrs pmdude a tolabprotivethar incedes

o o R el e ot BB mipr iy Bl 0 0P e,

aNneéﬁf/b:Eteofctbe?mysts @n@ﬁ71dg irﬁmdi/uﬂf,‘ Ondodr TASHE WbivpdrndelofNai{d8um, or
11 WD ,2005/ 063939 US2004/ 042430 . The nti.on
?dlé%cfa et HPPSFING PR RPN %&Emﬁp@s&j GeieRetor more
oﬁg@ﬁn labiglh, dgle of MbieAtalinDeadthGhdisl SaltsRTén¥bf Mo DegaRic abas, dr
Qat aI sts_to produce a_total product that includes

£ 5pd ths crud =mérhévlﬁs,m%s@mﬂenm &Rdca tofal coptent of
aikhﬁl Hieﬂr] e hlthheddart? mefal, 30 Fhefhl 3@& offiganic 8idd F8®feas? 0D06U1

the catal sts conpr|S|n vana ium One or nore

girejling eqntasting.gongitions suck that the crude pendnst hagwetotal content
oPEJH&iFmEtSF S QRRok ShitPmOAE i o R sﬁﬂs %%mﬁ@ babs T3t M8st 90%

one of nore organi c acl

Oﬁthk gbriters of alkalhmetal, ahd alkdline- e&dth mn’el,m mergl sty ofaginis acids in
t
SR R AR & 54T, S o i

Omamalacldmtdatermmcdjb)aAS’BMMaheéDﬂm&mt al, in met al saI ts

f f | ..
ot TRl B8 o7 widbicRl a 1EARH pFirffie o HRTROGRE Coprriping: -
cantmﬁng B c:hﬂe ferd twith@ne onnbxe rebtallySts o6 pmthlml aitotabjraduct thitdncludes -

o e P, heet e Fodetis R RS 0o B Mea,

tlarwhda fted| cbﬂl@nﬁﬁg bk di‘ﬂio@é alkaliimeml salts 68dreSr foredr EU 52:1ds, one..

aci ds ed, wherein content qf alka
%@f’fgﬁlkaﬁ%e@:ﬁl@ %‘ﬁ@ PP$,0LFBPTS (0T8aN} AGidS,-r ruXipges %?eof the
cRig f8d Bavilg, @6r dram bR HEE d 16Nl DRt JYRINAR Ghdtdl 3h& allcdinR-
vent,ion al so provi des %é t hod of Uprodum ng a crude
exsThmgel B Teahsnitt pganic o o O gt et (0P0R] GriTFeA b lsatkprgof the
cﬁﬂ?st@lﬁaviﬁﬁ"@pdi@ﬁlﬂ dmﬁﬁuﬂoa WhOAHERarfpdrO digietRf RAUGige A1 90 A

|nca&1 crude product, wherein the crude product

I"fl% &Paﬁﬁ 604 pf dhedptabmumabes afpayesiip 1he|\nvae size digrilutige Baving
a b6 diaeRER Wil Y5 R BPth@ efifdh ﬁoéldlfzﬁlléterr@ﬁéém ?Iénle Stze Qfs Uffon is

or nore org?nlc aci ds, one. or nore al ne-eart

agdsteamingd by £ 55M Method D438 and ¢gﬁq¢ilmg&9nw@mg@pnd1hw gychghat

o 48k S S B AR iy st
ofereantc apidsaif at mest A8Yalf theabutentf atielmotad aad plitalingfearsh metal, in

I h .
k87 O G0 o TRg D8 20, LG8 R b, nd e
earthdnedal, iponatal daltsmf beganic acids isan detedmined ‘tQOASTMtMetHcﬂG)]BI 8

W t t. | east 60% of, the 1o nunber of, pores in

bor T inteRER o5 pit s b 6 oS s BERER: totenihe:
cdhﬁacﬁng)é crubiefes® dith oneerngoreli bﬁﬂ?&tﬁfq prmhﬁé e tdlal pesdRictshat @ncludes

di st,ribution is _as determ ned D4282

the SR BRAPG hergn %rﬂ%mcteaﬁaﬁ id %@&ﬁg Qﬁﬁjaed SHTNRe,

the ctude feed Qahiag, paagmﬁ of &hdé feb® ALtSRL NPY/Falclibit ofBtidnks 060002
al kallne earth netal, in netal salts of organlc aci ds

ggms,apd AHesst gpppldhe qatlystsdavies e pore sizeiistributipn #ith  median pore
dinbtel inRGxRR it A 34 180 A with at least 60% of the total number of pores in
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nmetal salts of organic acids of the crude feed,

wherein content of alkali netal, and al kaline- earth
netal, in nmetal salts of organic acids is as

determ ned by ASTM Met hod D1318. The invention al so
W(pmhsﬁgsg;g met hod of produci ng a crude produgtT/us2004/042430
conprising: 30 contacting a crude feed with one or

thOpcie 6igd agﬁ‘iﬁﬁt'fbntlﬁwﬂé %ﬁnété?tvﬁhmpﬁ.ﬂq ‘6? F.hetnﬁ@fan pore 1antleter,

i ncludes the crude ?H&uct wher el n crude pro
wherein porg sizeldigiribuiigns as deggmiped byl ASTM Method D42821@nd: ¢entrolling

SRR RS MonsRGH B0 B b LRGPl P el ¥ fos
295 ofthe WHV A pontentivfi the nopdea foed) wherein Mi)i/Be conteut is endaigririned
a [ r iameter in a range from90 A to 180 A
%ﬁﬂ%ﬂﬁﬂg@ﬁ@g% of the total nunber of pores in 12
WO 265 invada alsPEidvidss 6 téthiod 28 Bl dudifiea mdeq:rsdlz:e comprising:

dlstrlbutl avi.ng a por apeter wthin, 45 f the
b Topd i e e Sl S0 o ofRl arpe e s
théScrﬁé?e ;siedxﬁf, mhﬁﬁﬁaﬂiycpﬁ@ BadiduiPaRiuré i 5CCnt 01101 MPa,

cont condl t.hat the crude product has
tie gradeeed empeedod s %aﬂcﬂamﬁ%%@n gfisyjingearthmctfs; ig/megal
sBRSrRRdankfaciil 6f é‘t'léégﬁ) (50‘66}1 aﬂﬁ?&%&n%éﬁdﬁfﬁe& QNfeBS bne the
as_determned 5 by ASTM Met ho " The invention

calalysts brvug eipare sizediskibation wigh medipmpors dismateeoit drastds0 A, as
ERABEbYASTMOABHEE DI, Shdthi! ik Bivillg thE pi88i28 bistRffon

catal yst's to produce ota pr odu at "1 ncl udes
comprigigiens s mmtals\ﬂm Colpmp ﬁ@f thelRgdogie dahie tong or more

ct)ingblﬁtﬁs BF gt ok Fno?é métals ﬁoﬂlfr@ol 9[‘\}& ? b i %‘efloéxg'?abgs{ léﬂ&&r&@&'

a total content o
thareaf] andsmsmlhrlg geptagling conditionstsath m@t thetrude produst ymmitotal

PRSPl F950fy A BERITS B 810 S oy o

9@V@¢frﬂumntemmf\aﬁ¢ah neetalpeadd alﬂtalpmcp@rtﬂ mm,tm metf sadts of aganc acids
. t ernine
g B sfige g, kb g P el ey s m B8 e
ocﬁngamc acrds:easrdﬁta-hmeﬂlbgmmmahoﬂ Dif318.he Peri odic

Tabl one or re .conpo s.of .one o re, net

1 2o e RS 5B bl SRR RRRS Bt apiels Sirdf e totmgising
comedting facnae cﬂeed@ﬁmrcmla bt mgre@enratya&tw fn@dm adothl ppodcstiatincludes

conte

that.the, cru duc f kal |
thePide PR, HPersth (hecride At ooy miyarest 25 o pad B8 Mapa,
g (ﬁﬁ’dblﬁed&féhﬂﬁmﬁ% o@é orrﬁﬁﬁé alkiapﬁfé@.f salth 6f R Rt Mbte Rband d6ls] one
met al nd alkalneerth met al in netal salts of

o fig¥ ke - pafth Mt Splkicot OPF ofame8 GRBANIfHAGHIS O MRS HRC ieref and

i@ didel feddBading, (2P Braf df3hidP Gl A fothl BBk of dIFkIITRIAS, af@hlkSline-
of organic acids is as det er m ned b@l STM Met hod

mis@st s pipmtabsalts ofeqreanisacids obatdpast 0.0€001 grams; #idepsiomne of the
caag@tyﬁamg Ao SO REBEHG bithCORRSi (ﬁ’cgdlam&gm Eichd? 9364, as

crude feed one or nore cata pro uce

deterraineddryodiRiBY! Metbad P47SP.psd ghe qarpéysthaym qpom;mdlstnbutmn
cg\%g{ %Aéll%ﬁf 'Emg,fe%g%ﬁlﬁ’ EQHY gflhb Pl Fhidrabe b e &tmc?rg C

e crude teed conprising one or
cethieunids @femabr wafetrgetal$ frmnéloimnmﬁ pkthe Pg-amlnccT&Im olasrmxames

Lkal i ne- e rth net al I
g oGt ics i Aok oA IR R er R PRt F i
cér&aﬂ oﬁaikq]ngaalp arid gikcadine-edrthanetaleint eeal sales dfotgahic acids 6fdt most
98‘% o?'lthlé%loﬁtelq%tf gllkah metaP aci 5_% W r<;~eeza|rth metal, in metal salts of organic acids
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earth netals in netal salts of organic acids of at

| east 0.00001 grans, at |east one of the «catalysts
having a pore size distribution with a median pore

di anmeter of at |least 230 A, as determ ned by ASTM

Wel Joewhes¥3282, and the catal yst havi ng a por epeTae2004/042430
di stribution conprising one or rmre netals from -

Rk YiRe %e&,f n EstlidnP Gt ﬁka-.ﬁalm:t? afife- P%ﬁnﬁn%’tglb%n !%J%tié] salts

CORpOURdS of ‘one or nore neta rom Co
oPergauid redsTia b t&termmem'bxt&SrTééMeﬂWéﬂHéﬁ and control ling

o o it VR e bisplaZs EiEfod Bfp R SR ROREY Ebppine

comthaing aicrudedded withané or mbre@aighysts to protwts adbtalyirodnet that i9€1%des

L Bl o 2 SIS 8085 o,
t@wﬁe&m&ngﬁwfsaﬁfm fmeqaeaf atlld&sﬁda(moltii gf&msfoebkﬂ!\lt/ie per
In content o a a an a a ar
Criey oty fJgascone OF e gptaly i BhYins i potd aisk disgibuton wih a
nstaiaﬁr Dl iindiet of it 10sMEIONR Chs BtSrhiined THEA S TMOhAIDAI §20and the

prOV|des a net hod, of Erodu0|ng a crude product,
ljawing g poresiga disituHen eomnrisig ope egmareetalyfrom Colgpr6 of

ﬂ&aéemé frﬁmte QmQ P ompbiids bf e Widre fB@is ﬂ-di}?bHﬂ&ﬁ 6 of the

he crude pro uct, wherein the crude product is

PIEJI'Ithﬂi Tahks, or mivaures thegofoandepntoliing coytacting panditions| w dlesi the
“or ahsmg? hkﬁ &a&NWWch%n{fe '50&53%t%f4ee /e A0ROE of the

er gramo cra at ‘I'east one
cnﬂe fied, whereih Mﬂ?emmﬁengs as qetarminsd by ANTM MethodiDSA08 t h

oo AL B0 OB e bl A oo

chuztacting aarl#e feed siith@ne bsmpielzatalysts tcpotiude sitotgl prodictihatimelades

AR Db i dultr el 3% ol ek 28 F ang Do pbree.

: tﬁd‘tﬁudeFfed’dl c@dipcisﬁ{gbxiemr niore dikadl metalsatthef amefor mafetbrganic acids, one .

t dit that. th
of PR Al et T S 007 P AT PoHisaf LS Sisehch e
ciude fddd hiWifea 0 t@iként,Per flam of ¢hidd eellasfdikalinetad) and alkaline-
Ni./V/ Fe. content is as deter ned (ﬁ%@AETM Met hod D579§1.e

eqithmptal, I fpetalsally %farﬁffwc@ég 2t loast 00900 eramps ot leastape 9
c&w@t@ hikhsdre s@@d{ﬁﬁbx&idﬂgwth a]aﬁediﬁi(}&ﬂ@ HibiBtePofCit Wi Shek ds
o

one or_nore cat al ststo uce a total groduct

dt’tﬁ’é‘?i“?dn‘?}fl ARBY Mathod 104 Yst hayinedhe,pqre, size digtgibution
hEY PHE hloly‘sdﬁmbal &Hﬂeﬂt, ﬁer@ewx 8f @talﬁé flon?@! dO(ﬁa%Qﬂs Maas grams of:

t he crude feed rising one or nore alk met al

molyhdenust, opeer mpre mr;?@dmt@mr@wsa calcudpted asgyeight pimolybdenum,
oﬁinksabfeme@@f bl (BRE&inS 8drk cdﬁ@ﬁoﬁ& S&R e B eﬁ{ae Broduct has a

acids, or mxtures thereof crude feed having a

tatalcantertof akkpli meﬁ@b endyllsgtingfearth mat@L fremetal saits ef grganic acids of at
911% oiacﬂéju%l #'f aﬂfallggetg%g%%éémh' Iﬁbtﬁeﬁl% tﬁ@!ﬂ{s%f % anic

organlc acl Teast
acifls inHke crudet fa¢dy whereinxontayt of alkeli metal, md ellikslmerd@tth mml,m frigtal

%te‘o{{)grg} 1%9?13%%1%9@%&%& %%&gﬁgﬂ ﬁgé cat al yst

havi The lhhmtlpm also p:bmdes:h mbth@dmﬁprm:tucmga&nalemm&lbt comprising:
| ybden ont e of cat from 0, 0Q0
cqRaBE 57 S0 aee i mor NP & <7 PRGRE! tha hetdes
theadnyda Ghegiuoa, Wﬁéi‘éiﬁltﬁbdﬁudeq%dwﬂ iah ﬁdmasmmte@hlzs of and 0.101 MPa,
dﬁﬁ'%/‘iggq r m xtures thereof %dCOHtI‘OHI
the & K@V%I&quah@a% Qdrnd theerydede &‘E&&%ﬁ‘iﬁ@to}%&@

fédd, a total Ni/V/Fe content of at least 0.00002 grams, at least one of the catalysts having
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total content of alkali netal, and al kaline-earth
metal, in netal salts of organic acids of at nost: 90%
of the content of alkali netal, and al kaline-earth
nmetal, in nmetal salts of organic acids in the crude

werdesosbrsei n content of alkali netal, and pc-rmszmuou.‘so'
aI kaline-earth metal, in netal salts of organic acids

:
At 5 Dt RO 00 O B st 30 AT cotrmine by
ASTIM Mﬂthoddbﬁﬁz,u agd thg: cambemaamguanqahndWMumseumm pen gomeof

[ stsil g produe ued t hat
Rl f e oL YR 4 O3 R o b, B2 ¥ Bt
mdytﬂeﬁmmu:ahiu]ateﬁ h:uwaghﬂof ﬁﬁ)l)fbdammi @r iddtudePthereof;nad contdiing

oG CoBRAn Pt e i Pt TAD G R ORES! the TN of

tigrupidRITeeddind dlie dr@ﬁf‘ﬂrodﬂcﬂﬁ@ Qa’otarNiVWFe adntdrt 3S 4t rAGRE 90% of the

@pﬂﬁ?é’iﬁi tgé gqglqiqfﬁgﬁ,\v/g 015%9/%3939 PCT/ Us2004/ gg%\’f

Meithcd D4 708 Sdnd FAN\s a@&et&ﬁilﬁédrﬂyrl@gI'MMeﬂﬁﬁTmt hod D4282,

and the cat al yst having a total nolybdenum content,
per Shejavention alsp proyides a methad of producing agrada product comprising:

! f
Bl TR kR Rl B3 OF O R QRO oo il PR Bk Rt

m xtur es

thetreydedrodugts hewgintther¢riderprodict israliguid migtwsoatdist "Comnd 080t MPe,
AR50 AR LAY lpr. AT mE ARl of e o Pk st dbone
ot e allkdlind/esith maaltselix of e at mowIrga@R%CTS, drimixtulds theideg and

Rl S B TS AL Y OB Lo

eatﬁ't metal, naﬂethl;sauﬁ]mzﬁrgmtmms D6 dtdeastihe)(0nh \geants, eud a least one of the

TR T

nions engauadsyidiose mnm ﬂﬁtatsaﬁ‘@n Oohuain psfabePériddivelable, or mixtures

i ncl.ud t he crude he .cr roduct
e, 0 o A 0Pl 98 Colugi o e 150 Bl e
cﬁxﬁﬁﬂmﬂ@ﬂﬁﬂe $>t MgreQiidal® frofitC cturdith kGbf thé@fr&iduﬁ'ﬁdhl@ obhixtfies

r.e or Ca.CI (0] nre a I.ne rtn, .
thgrof Whezarh Emgler gt ogm%ﬁpﬁmalr Loam?tel ta&qt@olwn ﬁ-FéEEaEPé% a
rdnge feRf 1 toqndandtcbﬁrcqmm daaalhaﬁ sach ﬁhhﬂ'he e&a& ﬁBBuct hasa
per gram of crude feed, l'i netal kal i ne

tope] caitpytipf glkply metal, ﬁn%{c%hneﬁlr@ gw@% ubm@tahﬁalts aé?ra%mfowdétof at
mloBPFR, OF tHO Blend bBIEali rAIAl, #ld AIQBAL-cRMEnQAL inhﬁetal salts of organic

catal sts_conprising. (aj one or nore netals from
¥

@udsyfe @hFrém caa'ieet of alipk meiphand alikalingrearth sippbin mstal
sﬁfs o@HFgaﬁE aﬁ%ﬁaﬁ‘ﬁ’&&hﬁheg:bgﬂ amoﬁﬁ’lfﬂﬁhe Peri odi ¢

e, or mxtures one or nore
met a’ll"b,e mvmtpn:ellsqumvmgs a)metﬂ:lhtéommwmg@ cTuds] psodugia eonprising:

&?50%{11 % G ge o g% 819 Eev]remg{e c%f)y?tu ?@r@% t&m ep??&déﬁatmcludes

the cmske produet; wbero!h thecxmie p@ﬂmtm amuldmuaiut& aj 26 G€Cahd CHO LUMPa,

ot el o Bia NG LA e 8 end 0B RBLE R ARG

|ons SUeh cru oduct 'h
gmm dfehale f@adnirﬂmt leadt ond &fthé canalystd congpridesa () ahe oran@antetals

organi ¢ acidg of at npst 90%
g Gt B ok Berigee, Fobug fons roTe Corfouis i orf or pilpeals fom
omﬁraal 6 ofithe Péiodic TaBlef & nBiktufds GiRdoF; and ¢b)ihe oP mblam&4ls #6m
er e| n ontent of al kali metal . and
Ca]e IIO\#AL} Fﬂ'{g.lgp, ong A mgregompounds of one or more metals from

Column 10 of the Penodm Table, or mixtures thereof, wherein a molar ratio of total
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25 salts of organic acids is as determ ned by ASTM

Met hod D1318. The invention also provides a nethod of
produci ng a crude product, conprising: contacting a
crude feed with one or nore catal ysts to produce a
Wwoledsssagiuct that includes the crude produggrius2004/042430
wherein the crude product is a liquid mxture at 25 C

{

13 AaMootal Ol EUAEN AR B, Pool 8 Bla dotfibg
cgniapringfconditiens shaeiat thawtudet prb@mhasartetaﬁﬂ W;I.’n?e cmae:aloy sttraost
RO/ Uil 31 B R FeclTh Bl NiAT 3 28 aprmined
hm‘k%l'MMeaiodeﬂﬁm Col umm 6 of the Per| od| c Tabl e, or

i Xt al f .
Cor uthE bl Bh s prl esép%@ﬁ%fﬁfwgﬁéae%ﬁﬁw%dw@%”magg
c_?_ﬁtgfling a&rudﬁfﬁéetﬁ vﬁﬂicﬂleﬁ:r ﬁﬁﬁ:::ﬁata&%ﬁisdﬁ‘ﬂroﬂﬁcéﬁtriahﬁoﬁ’&”tt uﬁﬂlineludes

a m xtu r eo erelp a nolar ratio

the e produgge SPRL BE I e 2535|4340 10 MPe,
ﬂi@érﬁde feddl doRipaibin ?@hdiémn&e HRhﬁhwtaf sdlfd ofordet? Word 51%%13 adids, one

10; and_control contactlng condi tions suc
o Forecalkpie-grrimetal salisof:pne of E‘PYNW‘F?@@?Mt@ﬁWﬁh@QOf the

foed
i P ol Al G 4, i
efyith wetal, bometel sats afipsganipasidsiobat lgasse;t)@n%\grmw thye otheoat more

t
cRaly S S B A Carld W e COD B4R per G0 R b Dby,
firom: 49003 0 006 Erantsaof: omrumg metaksefram adlmanemfmm Periodic Table,

oBE B 50 5 R B o Pk s ol (ol P R T

calcidated asteeight of adetad, oo fixames ﬂlerenf; med (k) gamond eatalglst, theseeond

b1y i iy S0 e, ot P02l St ey s

--ﬁhm/ﬁ?aitynn p ef thg Pariodi¢ Table) dee bedoke campmtrﬂk oftsietoe foredthetals. from

RS ofB Fon R enfy GO SRl o5 Gotromgi ereiind

cbﬂtml]ngeontacthig rconditidis 3hohsthat thediide srbdigt ha(s akotdl dohfeht of alkali

cat al irst .cata aV|n ramof first
e i llinor i stab A e GRorgAc R C e OB ofghes
ctftér bBalkaliaRRtAI0hnd Ak MineEarttBethie Iﬁ&hl%al_{_s?&fl amc%ﬁls ‘B{the crude

ounds one or nore metals from
feefloheEen e ?%ﬁ'ffﬂélmefé M@Eﬂllaf-éﬁmagﬂ%mt twé‘toggamc
aﬁﬂs:ﬁhﬁ%ﬂﬁ&eﬂ'ﬁ?mmﬂﬂdml@ second catal yst, the

second , catal yst havi ng ram of second cat al yst
at | Ehgdpveptigalgy %rﬁﬁld@ram %d Prodycing meruse produgtoppmprising:

c&@icbiﬁi‘a Brudd febd itk %ﬁé S}Qh&'e Lakh&s O‘Jﬂ}gdugé a?@ﬁﬁe&%gﬂﬂeﬂ des

one or nore netals. from eri o
thvamde progutonhestia theprudppraghict ina hqmﬂ atixtursrat 35 3@ andds101 MPa

O B R AL B A

orxgorelkaline-carthl metak sdlts o€ owssorimhoreratgahic a¢ids, memattursaihtreof the

ARl o B o 0 e

onamlali salisrof tnrgemc: amdl.eof d keast,0.000@r gmns @A biledst 6ie of the
| et al all hrreta in netal ts
“?ﬂlysgsrhgaé{lﬁlﬁ S et Felbd dGebi i naan g aesrdinice s
Cdladha 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

controlling contacting conditions such that liquid hourly space velocity in a contacting
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The invention al so provides a nethod of producing a
crude product, conprising: 25 contacting a crude feed
with one or nore catalysts to produce a total product
that includes the crude product, wherein the crude
WoOdbks393¢ @ |iquid mxture at 25 C and 0. 10aciiszo04/042430
the crude feed conpri.sing one or nore al kali netal

%ﬁ{ﬁ%v&f 0 art thef Bt ot s eAGtaFComteRDSF ali di@&leand alkaline-

al’i ne-ear of one or nore or
mﬂh dstal.an metaksalts eﬁorghem axds oftahmost Qﬁ%dﬁﬂiee‘.edtehimf aﬁqg li metal,

v de f t ot al Q .

AR PR et o us b il s Y e P Fnprgingpntent
af atkah thaia,cand alkalineadarth eretdl, if neOEts gf arganic midis iats detamiined by
égﬁiégkﬁﬁgéql gtalysts havi ng, per gram of catal yst, at

. 33arrs of one or nore netals from Colum 6
of 1 Mae BREmtRAI o padides amarofmaﬂcm@ma@ﬁ@dm cOfprisihg:

nmore netals from. Col umm of the Periodic Tahle

ceRpeting e feed witlyene oam%?aéﬂlymdP ProdRee A total PWéV‘éSP‘ includes
tRESud B8R WHeFith 8 GBS blodfict @somqlﬁd RAbSurs HCS¥ maa 0.101 MPa,

| i qui hourly space vel ocity |n contactln?
M/Ee@mqn q@tirastﬂ 00002
hOE 2 |
ﬁnﬂ?sél{] 35?16 I?%Ir%ne ear tg)l l:atﬁ sgalolqtégﬂ(])gf(Jf one or

rmrg mta&ﬁ fam @gluufn Gef t}m&n@@%abh Qm@r wnct mpouﬂdsalf Rug ¢r more

I
o rom s btp PEAGH TabIL BB ated & R of BB, B Apures
theréof] andrmnwdlhnmwahMdeomubhthadcmid huurly gpHca Ivelsatytis a

C. a 1S Vet h _

‘%ﬁ‘ﬁ‘?"&‘%%ﬂ els loﬁvgﬁt ugghas% tg%l(lﬁﬁg}}% fconte of at most

Sotoafiile NV Fecontehe o;ﬁ thad:mrh feadpnimma NMY/Fe @nrbbis s dgeranined - .

cr d .w one or nore catalysts to produce a

W&%éﬁ%&“&?ﬁ%ﬁm i ncludes the crude product,

wh S r Ehél iviestiof falsd @ﬁﬂ&dﬁd d giet]:;cﬁ oﬂpﬂﬁdﬁ}iﬁtgja drudd ptbﬁlcatcoﬂﬁnﬁng

an 1 e crude fe avi e

B sBue e gl e e B0t a Hodie iot) Bage Bat includes

the &W}ﬁodtﬁ]tc @\ﬂﬂféﬁml tha&rulié‘ﬁ%lﬁu@ 175 1ﬁﬁn6101?ﬁnﬁahm5y]§taﬁd Da81 MPa,
er of , cata at e st rans_ o one

'-EFD ”é"“ﬁr?ﬁ’rﬂéé‘f ehfuds feed: ahexyeen ¢ °flﬂéEﬁa§°Q9Hgg‘mns

o@bxﬁéﬁ Qng Q@ﬂ%%ﬂ&eﬂfofﬁﬂ@as@b 000 RamdE¥ salfir, hddodindasy! dﬂ%f@e

of: the Periodic Table, calcul ated as wei ght of neta

°6‘P1Yﬁ“rs KPMPESNG QOELF B9Fe matﬁ'a fosveelumn p of the Sgriedie Taie, one br
fR brhpRids HORE of At rhetfl4 i Hm FQnhY6 &ﬂﬁspeﬁ@icofdbieyof Rixfures

contacting zone is over 10 h71, and the crude product

thexeof.and gputrolligg ogniaetingnenditipnspuchythattheserudeprodug; bas anjesygen
! e
cBben o i 88 S0t e ien ot of Bt pydlitEeiad Bl er¥idioduct has
aisalfareontent oi78d 3mf theylfar mﬁem theferysie dende wheyeia oygede
oBiE 6 dr achTRLA BY ASTM IBREEMS P AeenE 8 S idhift Dy
ASTNM M:b@md D4294 crude product, wherein t he crude product
is a turetZSC MPa, 2 he ..
o St Boolth Hoicht o mlnco 8P Srodicing s b préhel dompriine:
commdll : mpt cnfde ﬁedlvﬁ%msdne Or f0fXlcagleito prﬁﬂucﬁ)a)tgalf pro<|amfjthat includes
su ntent of at |eas anms o
de peqdugh, 'ﬂsrﬁlnt%cmé%waﬁ%tsﬁwﬁlgW?ﬂ@ﬁ@ 23n %CF d. }'r%lraﬂ&a’
ﬂmtnaieafeefdrmm@,qieu pRnfofetude Feed PeibtaORi/v/Feaidhent (Tatlet 0.00002
grams, and a sulfur content of at least 0.0001 grams of sulfur, and at least one of the

catalysts comprising one or more metals from Column 6 of the Periodic Table, one or
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nore conpounds of one or nore netals from Colum 6 of
the Periodic Table, or mxtures thereof; and
controlling contacting conditions such that the crude
product has an oxygen 25 content of at npbst 90% of the

VoReMssRyt ent of the crude feed, and the crggfys2c04/042430
product has a sulfur content of 70-130% of the sulfur

0858 oialis bnet YAt pREY ol il 6 BRI 8O ThE o hieure
there samieqoetmﬂm@donﬁgcunmmnm fvoh ﬂBﬂﬂJ@:ﬂ:rud%'anduct\hamtom
ﬁif@&" e Q&&gﬂt %? Etgﬁoﬁ?&ﬁ %9?19 &W/lgedé{)%i n9 Ans (r:‘.r\ll;.ll\/l ?ﬁ:g% H g1re ‘crude

acru ?edq
prodlmt Mtaahlfsrtc&ntent af70400% oﬁﬂteﬁiﬁhr coneniuftthd drade feed, wherein

Ao BB PR S0B B BSIA Rer

deeetlined by AGTM RIethigt AR, crude feed, a total Ni /V/ Fe
cont ent of at | east 00002 gr ans,. and a sul fur
cont tign 3lsonuovigs REDGR¢ing @ FRude progheh comprising:

doﬁasﬁngmmfeémth @@t@wﬁ Fﬁm& ipRddiiEe P81 BrodR At includes

metals from Colum 6 of the riodic Table, one or 17

Pergonrdtydsraicthe wﬂemﬂm snpslinuidypiaure bt ¢nan 0001 MPa,
08l feBPESupIRIMR ode bF AR Q@Jah' ﬁﬁtaﬁ’ sdlfs of Bﬁ"ei ?ﬁﬁér@ Qhganic acids, one

Tabl e, or mxtures thereof control l'ing

%m@wmg-%hmeﬁi s ogqpswr et orgmc widsder pixbuesthertnfsthe
|
et 8l G O A i

earth mietalirin motal salis obérgatdc achB%f oif leash©. OQQD If gams; and erfmdué content

I BPIe B Sl b re ! G B RS TR GO onkePisB one or more

petals ﬂ’emél’qiumle @ obthe R&TddidVEebley dnmzﬂeﬁ'e cc'ﬁhpounds/eﬁﬁﬂe onmore

id d d :
BReBP sBR LAY s B FE PR ook XMt Rerebh i GRGptiRe
waihetingzbaditenspuciisiahecrbdetbddupt iod dadtal dddteni dfelikall @tal, and

he crude pr.oduct er.ei n the crude pr cf,is a e
i it 6 sl Gt aaS B moBE B ot Rorfkat ofalkal
Iﬁmphxﬂamarmsem 1RAAL, 10 imefd s D Kighhic aalaithl tB@¢rinde REd, ER@rude

re or n|c aci on r npre al ka |ne e
TRR{OS] s & st o o g?ﬂ-m@%ﬁwﬁﬁd&c SRnteng of the o &%esﬁi @ad
wumhecﬁment bmcamrmﬂ drdQtkalim/éan@ mdda! inGheMDsalts &‘rokgdﬁic acids is
content_of al kal i nEtaI and al kal1 ne-

ot
a5 it 31 ATV Mo D35 ety omen a0 datsromedby ASTM
Ni@Bsd DEP0001 grans, and a residue content of at

| east O, 11%@ams of residue, and at |east one of the
cat altYsinzentiongisp sravifienm medpd appraducing eradespredustncamprising:

cBntadtink Aenide &'éeﬁ%& ol ﬁoreQ: bﬁl’é %&?ﬂbﬁu&%’ﬂ?@ﬁﬁ}g&l %lfﬁﬂaudes

or nore netals from Co he Periodic Ta
tigy crpesprorust whisingths em@ﬁmowms radllquidrrglthﬁt%&?lan@ 101 MPa,

t

R S Bl ik ARl of e Wl WP en{ 16 Rt o of
repgdug) and altotal Nif Ve gentént ofe uleast 050062 graos; and@ddeast ohdref the

. i L al | ka o al in
B4 Dt o8 ot mollihétls (BR Collnt b e BRI TRRIE pne or
nm;@dm@ﬁléq:sraf dne bor thars n}z}taﬂs%mﬂ Celuamrd eflihe Ba‘ngaﬁ mlﬁBI&,&rQﬁlxmres

t he i dye..content. of t e cru n ere

e O o Fating i Sons Sttt Firerud ot s okl
NiBVEd conteht & a0 oy %%hfﬁhﬁﬂm e tontent of the crude feed and the crude

product has a residue content of 70-130% of the residue content of the crude feed, wherein

oy
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as determ ned by ASTM Met hod D1318, and resi due
content is as determ ned by ASTM Method D5307. The

i nvention al so provides a method of producing a crude
product, conprising: 25 contacting a crude feed with

Woo6NiocssBs € catal ysts to produce a total progggiisioiidazaso
i ncludes the crude product, wherein the crude product

A7 Re bt B iSe Yy 3900, MR3esiack it

avi ng, per gram’of crude teed, a residue content
determained BpASTHL Metho@B830f  resi due, and a total N /V/ Fe
content. of at least.D. 00002 a .and at | east one.of .
Che. TheinSmyBelst Bfides 7 e 8 BPRunine it diRh sifrche:
coitthating a@nale féadeviibeomne @f inorekatalysts to podade adbtalmroduct that includes
conpounds of ~one or re netals, from Colum 6 0
s PG TR Rt BiPiet B Bohept PRy,

mﬁ&%&mnfpﬁeiﬂ'g bhObEmér GlRalk hadtal $A18 of brec® mithskgadic Bids, one
atotal _ NN/V/Fe content of at npbst 90% of the Ni/V/ Fe

OF Bietecakkalige-eariumetal salis olmg onmmare; oxganis asifls, orgpiytiers thered, the

chfae irékd %ﬁﬁ%‘,tp%f‘éraﬂfof Ridd 83000l gﬁsed’il gVG{)@PEHn%E ofodt least
t he crude Teed, wherein is WO 2005/ 063939 )
OHEras 200 a tatel 2agent ofplkati metal; and dllalinearly mgtal, én metabaltpof

B . .
a6 001 i, R 35 B B Bt L omigs e o ore
mptady frore Colunereé bittie Bériquicstibie, one o more dempnuadiaftope or more

RS i EOMLERGANE Bl W Bl R\ RO ¢

coitecting woadithons coudt thatwivearaderpraduet les a detalmoneotodf alkeli metal, and

o o 5 e e b

nietel eand alkatieceanthintttsl, inmeetal sattswb oxgasit keids inaheande feed; tuad the
Rl g t87 vEl0 (RRteSy LA Adhe Yoo opitie Srteupdese.

wherih VaOwaatétins godetéiined by BETM MetHod 15307, aBll cdr®ed® bf alkali

o B L DS Boi h aso

MthaisD ¥180. 0001 grans, and at | east one of the
catal ysts conprises,one or nore netals from Col um 6
of t ABe WXetgnRise Prayidss a Bisthod P PRRAS R PBAFRIQAUSH COfRRrigHe:

chRhRing FRhAk Fecd WA dre bk ABre&atalysis 46 progide@dbil pradicthaihcludes
m xtures_thereof; d controlling contactin

e RIS, SN s roge Brodict ina iS5 SCed 4101 MPa
m&&%@ﬁvﬁg@) bralPditude 304, 2 ?iéf RliIEs &ﬁfehfbmkﬁéé 0.00002

metal salts oOf organic acids of at nost 90% of t .
grages; enka YEOxortgnt of ablesst 0.4 Igramsnandeat feabt ave obtie e4faliiis eqmprises

opPorTibeE mel iy ConOEH ic PR 1able B & e dsiRidnasiiSue
ox/@Orecoetile !fmmcﬁolm 6 of thd @efiasiTablayloe maxtvresBeyeeh andgemtrpBing
o SO o AT B L POy o

98%) dtf shed¥i/\biFg anmitent af the sruds fead, adé theramdegdoduygt haS3 MGO content of

T e T S
AS T Mibchold €353 0Vyiahé NOWVEFewoniehy i€ aCdeterinyiset Sy tAS TM Bidthod D5708.

h i hcl
tot all"hr—P ﬁleéjn%%ﬁ 0 gltov{deg a glgt?lgd of producing a crude product, comprising:

contacting a crude feed with one or more catalysts to produce a total product that includes
the crude product, wherein the crude product is a liquid mixture at 25 °C and 0.101 MPa,

the crude feed comprising one or more alkali metal salts of one or more organic acids, one
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t he crude product, wherein the crude product is a

l[iquid mxture at 25 C and 0.101 MPa, the crude feed
havi ng, per gram of crude feed, a total N /V/Fe

content of at |east 0.00002 grans, and a VGO content
@o @bsidssast 0.1 grans, and at | east one of t Ber/us2004/042430
catal ysts conprises 25 one or nore netals from Col um

R nidhe mﬁmg%hﬁ’gieﬁl A0 EPoanﬂ ﬁm?é orgHiCadi@1BO il Taﬁf]m@@te and

or nore netals from Col um e Peri odi

thet scude feed havingepér,gram of meiqﬁe@d atcrtgl coutemitod elicalignetal, and alkaline-

<Rt et S Bl lhe bl i HEIRE BRI it Tl 818y on of e
cofalystsds chtaivabld ke dombinthgialsepmrtuwith read noie thetals &roGChlumn 6 of
S8 Bbie, A S Y02 G 6P e B GBEgpr e
Pebdio T'able 30 ixtared tHrdoftdodinet eﬂhlym:rmrsdﬁhm foeming thy
DR RSP DRrEBITng OBDE FHAStoh B FESSIce 3h oA e g slfr

comaingd R dofigodnds WM&W ARE>C) end BinBrolling dbntdtingt O

duce produ that includes, _the crude
B acsronch e rbdimo et e aypiabietons of ke Al eoaltplipearts
nd¥tal 22 n@tﬁ@shs%fla%mwpaéids oft 4 8nost 909 of tRECOrERTHF dIRdlN et fnd

or nmore alkali nmetal salts of one or nore organic
ipRsearthjpetal in mmlz@l@mf@mgmﬂwwmﬂm i eontent of

Tt e g i et

&flci[g*fl%ethqﬂd?lﬁﬁam of crude feed, a total content of
2L e Rl PR GA2b 00 iR) linad o oo

contadtingstcrsiedeadf withhane or aioed gatalystsi te polduce atetsl pro&tyzt that includes

I SRS o T B o1 v

ﬂceoamimﬁadthawmgom gram ofmrm:lerfmdah wtd NoiViEodontent & adfeastide00002

r t u r e of t oduce
o ﬁ{sa?lgds bl eé’g pf e oily g e it combizing & 4PpgY) with one or
m’m‘a@ feonp Colmmmsosf ﬂm‘Pehbém d‘able.J qn%br inoret Jompptugts of 616 @fmore

0 [ e sul fur_ caontaining c Qunds, at

(R B ra et ot Rt oo RRB Ty 18 rofugea st

proadodr; aedforfing fhe datityst hicheatingifie patal @i‘ecﬁ@& i ﬂid}ir@ence of one

ontengﬂnf alkali netal, and al kal g(? 8&rret
of FOFRPL{PT copfEiming ompopasiat » parangy delew ADLTCi g9 retrolling
c@:ﬁﬁ&mﬁ@boﬁtﬁmﬂis kadhi thatBiledrudednGtucttial Sltdtilq\fMFé bort@: 8f at mhd3t
]&tﬁof org nlc cids in the crude feed

ozt é‘?ﬂfﬁ ¢ Goptens £t the crade feedetherein HiY/Eq qeptentis apdptqrmined

ggtquMeﬁmaqqubgsal ts of organic acids is determ ned
ASTM Met hod D1318. The invention also provides a

net h&be gvention glse preyidss & prudecomnesitien havirgyper asam gf cruds
c&ﬁﬁﬁsﬁﬁ:&l‘ Reft 66010Rarh 6y %otcﬁ}b&ﬁg?uﬂf dael_g}ﬂir%jﬁl?g %ﬁglﬁm}jo

produce a total product at In cru

bw@@m%fz °C wde%ef’ﬁ af fé0cMPaxeat feast QM grasnscofihydpacatbonis withrae

oligafe 80l o e 6551 K. Bafir s

of lsuisacathop 92 a boilingmpgeadistribttidndatteen AZ0 AT axtdhiso °C at 0.101

MR ALY 31Dk A B} ot G e o7 BBl e gram

ofl?abdleq;rodxme or nore conpounds of one or nore 20 netal s
Colum 6 of the Periodic Tahle, or mxturts
ther lbﬁ'f lnY%‘ltlBl;l 615%31@ 58§11 n%,@pposmon having, per gram of composition:

at least 0.01 grams of sulfur, as determined by ASTM Method D4294; at least 0.2 grams of
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precursor; and form ng the catal yst by heating the

catal yst precursor in the presence of one or nore

sul fur containing conmpounds at a tenperature bel ow 400
C, and controlling contacting conditions such that
WhSodkfoksdge Product has a total N /V/ Fe contenpciisieds/odzdso
nost 90% of the Ni/V/Fe content of the crude feed,

%@?@fee% rfnMleli %ﬁ QRANE Mettlod D33 '?j Gh& Y c?%gosﬂﬁjrﬁ Hay aé%EM ratio

elnventlonaso prov S a Cru
Qf PR sontens mo Eaesphajiengseonigntafableat i @dwherwﬁ@@Rmmtan is ast

LOSAr W th boi [a
dofeipined b RATHE ARhcl DaSYELRF &L BODRISHLS B bl it 85
A%Mﬂh@ﬂﬂ@?ams of hydrocar bons with a boiling
ran distribution betwee C and 320 .C a
09 T S i BB AR 3 ProrpRG & SRHE ROy mgising:
cbﬂxnd: dmimediw&li 6119{%1! tno?mcdm%sw@ rprcﬁﬁ@ebﬁo% ﬁroaﬁt? rt]Iﬁt cludes
reater an grans, but |e n
L@ﬂﬁ&f}eg?rgﬁftﬁ%'gtbaﬁwﬁap pctisgondensable pt 25, ﬁP‘?B-fmkM?éeﬂ‘e
cRide derdta MCRGohiMESTHat RAst 8100 P gl \pe @ EmDS Cfullé!foed, and at least one
conposi tion havi ngbﬂ per gram of “conposition: ‘at | east

of thy £aiglvateds efrtzinghle by: combiningaskpROeHithgne AsMOraVBEtAlS drom
IR ofihe IPEASHC /

e ofihe PRAGH: Dotk g[sl?%lé&g sorioufh étbhe'd P@%}@W from
Q@i%él Ot@s Beriodip dahle: or mixwes theteof trproduge \n@atgmt preguisor; and

1. 5 vvherel W l%?é;%?ﬁtf?sﬁ%g&g g‘?gﬁ %‘}fé’?%?’tm sulfur

cpRteining conpa)ds ahalte@peragiphizlave Hes°G end eontrolimg aentactmg

ST BB ASTMARIDRS (R B THS, LY SRY e RhER

provi es a ci'ng a cru
comtenproif gheregude feak) whmt::mmgCR ccmtentes éseietérmmbdlprTMMathoce
f?ﬁ Iysts to produce a total product that includes

e crude product, wherein the crude product is
- condhsmivkrtioatalsd prdvides d nf2thba bf Méducihdecruds ptolduct, eemipising: -

a8 il 40ty on g ot o R PEpc et auBlaEPates ffbipaces
tieycrudeqninduct, Meristhip Hadé profidd isaREdeEablt 25 PE kuid 6161 I, the

BB AAAC POt S it §OEaraRa pr e oLop e e et one

oPe cardiysts E@sﬂh@a péYe sk iiistﬂib@ﬁotﬂaﬂ{ @ﬁﬁ:dlai Porl Bﬁﬁiéfe?lr?a range from
form ng the catal yst

7 %Ilﬁé Ay itk aleagt 603 o ﬂ@éﬁ?@ﬁ@%ﬂﬁwsw e prvesi2s distspation

ngrpf;&e Sabfettr with@¥5oA BF 1he nfz @R PHiR UanRler AR LIR pbR L €
pbelqw 500 C; and controlli rlg contacti ng condi t T ons

distrbntiphisies defernupeddy ¥ BV ddathadda4282 courallire costacing
cofdtiond QnQhat kEerideProdhet 10 AEOR oPLt rh 9{9% g W of the crude

wherein MCR content is as determ ned od
feod sepreir HECR i as detenrined koA SF\Wethed 545%9: hod of
rod
P ctEfs eyiof 45 Brodl 86k e GRS Ailing, BTG bt Oftusition:
atraesh 0.0g4 gr@mstof phiegen, a3 dbtenigsed hyh@smmdethw E&sﬁ c4t most 0 003

g%ﬁx% ST 51{%1%{5@ td%t{gﬂgﬁeﬂfﬂgf’l{d Mesihgcf) Bgffﬂf t%ﬂ a?l ast 0.235grams ofd residue,
as determined by ASTM Method D5307.

~ The invention also provides a crude composition having, per gram of composition:
at most 0.004 grams of oxygen, as determined by ASTM Method E385; at most 0.003
grams of sulfur, as determined by ASTM Method D4294; at most 0.04 grams of basic
nitrogen, as determined by ASTM Method D2896; at least 0.2 grams of residue, as
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20 crude feed a MCR content of at |east 0.001 grans
per gram of crude feed, and at |east one of the
catal ysts having a pore size distribution with a
medi an pore dianmeter in a range from 70 Ato 180 A

Wil J0osdssdseast 60% of the total number of porper/usrotdrazaso
pore size distribution having a pore dianeter within

I
R T D g o R TR F DB 05,0

dgieomineth by SSTMhethodD464.i ng 25 conditions such that the

o AR R S o i B e

apeast OD0DLERE. of Falbarj as\detetmined by 48T MuthddD4204¢ atekst 0.2 grams

BB g P B A b b o7 RIS o Bevidis veiant

r&ﬁﬁ&‘MGRhcﬁmﬁt tg (Bﬂs'iJhal%as”B)ln&ﬁt Gflak Iegst 1. samdiﬁﬁ e:mpo@gﬂn hyving
t ho 4;, at least Q. r ue,
AN o Bnt Ao abetiy TAS R e A AR RIS T s hoq r 500, Wrjent of
MCERGs & dewindfed By msmem&w DAK30, and Weight W Cs Rhakenads Qs

conmposition: at nost 004 grans of oxygen, as

d&@!‘%ﬁnﬁﬁlhﬁéswmmpgw%d E3 85; at nost 0.003 grans
of sy $die erodEdn the ARRNEh 058 PrbViEdsiRdontddon With SR

0.04 grans of basic  nitrogen, as det'er m ned by ASTM
gzt pbde petuds ora&ompe%@nsecwr@n&%th@mvmwe feed that: (aghas

n%p%%gt%% EP r@ﬂ)ﬁw &%ﬂ&ﬁpﬁmﬂ ﬁﬁlg Qh 1’@§ tMlponents

Met hod D5307; conposi tion at ‘nost
hgvigg a garborjpumberiabaye 4bgndATemdatesdlns BBW 0:ftgearngwfesne on

oTnphlshit i 2 oA AR GTRARARGLOR, o PatioREAMIE have

adstlmgmnmmmmmlmﬂﬂ@ﬁc SR MB4, albeiiipg radge digtribgon 5

b?%vegl?%b&&@ I on Eaa?/lb ggpgﬂ,ﬁbyb@?lér\ﬂa%&tdq%%gcon en 0°Cand

309 °Chat @%W‘MP&,G!MWGMMSMHN bétaraat 300.°6 ,andAQD Y hat 0.101

WELRRFL b0 R BfoRiohiphien dlp Bl ol gl Pl hes.
pB]Sgl‘am od eilfttﬂg fed.oxl ldayt: G\@]Mrﬁﬁﬁ hﬁiggﬁ&%@ns mtﬂ&gghgéﬁge
P B ol ERoMPR Lot R ot nitarctyns B negk botine
radge diztdbutiah bﬁﬂe&ﬂ 100 °Qr@ad Q00 °GTﬁr0$1mfhd}’d'1 ©.00Ebhad 5f ﬁ’fdrocarbons
S RS e o o s

oﬂhﬁdrbdaﬂﬁﬁs havisl PboilingvahgeQidtibitiof betwebr SO °c(£)1 4b@sc at 0.101
corrp qegé]dgr havi n a carbon, nunber above, 4

&g obly %Mﬂ@a@mgra&ﬁﬂmsmga éﬁtﬂ e%%bﬁﬁ@?ﬂlém °C

aﬁ@sscg@moofmm@e)f}&emm@faﬂe&pb Ilsﬁ?feam OF R AN frdn 0.3
portion of whi ch have: 15 a boi | range distribution

tfb%‘? St 1230: @ Oat to; Gfphasimanitia] beiding Pﬁ@t olat pastdPa ¢ pflit GighiPe;

(6 RolpAEe Ry @AYy o0 et Wi B 0p0z ahd Ao AEIOIE
pircgrin 9f ciude fred:dD somptites sdfir dthae atrled00 08 aram @ ®.03 grams of

=0165 P i £ eRE 80 ) i UchAR O, o of V0 P oA ket

(1) has at least 0.1 grams of residue per gram of crude feed; (m) comprises oxygen
containing hydrocarbons; (n) one or more alkali metal salts of one or more organic acids,
one or more alkaline-earth metal salts of one or more organic acids, or mixtures thereof;
(o) comprises at least one zinc salt of an organic acid; and/or (p) comprises at least one

arsenic salt of an organic acid.
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per gram of crude feed, at |east: 0.001 grans of

hydr ocar bons having a boiling range 20 distribution
bel ow 100 C at 0.101 MPa, 0.001 grans of hydrocarbons
having a boiling range distribution between 100 C and

wWoobs/038938. 101 MPa, 0.001 grans of hydrocar bpgguszood/042430
havi ng a boiling range distribution between 200 C and

300 [;ld NE
havi ng a % PI ng I?sér%%elgggngtgé?%% Ilog{r?&ﬂet m%g%&hme o
0o ocﬂatnl@hom or cdmsnmsiac@oﬂ@lg tg thenmveotiorh paide fead fahis

\q & boi lin nge ,di st Vgen 4 25
SR B B 3R e Yo B i Rl o R bGhe o crude,
at | dastmOebodiments) tlw mw:gen ﬁlsopno@xd& it mnﬂﬁnauﬁn dvith@ne or

6B e eP bl e B SR Sacting o
&maaéwmma& dri@die cdtilysthespraduck 8 il pfdOARa ighalsthekrude

i it b e e BT 5 b Bome
SMORKonREE, afid: "(1651 dSurnC T atPude T8 C5(akphaliaies %nté:ﬁﬁﬁd chdeOfQJd MCR
grans, of VGO ram of crude feed; 30 (1) has at

fostestis§, 3 sum g cre e praducy Ge asphaltegesgonisnt and Rgudedsfiuct MR
SRS is R Sin@ EHASRing CoHdRidHs B OYAUIRA 3AdAGRR S’ (it %994 of S;

more al Kal't netal salts of one or» nore organi ¢ aci ds,

aér () thaoataglingeandisionniare ponisiled sush fhasa wrightretiopf FHICR
ﬁ)ﬁg:ﬁf‘ hdGLES ro&’t.{ct {H ﬁsﬁﬁal{ejﬂﬁ cBfbnt of gﬁ)cg%%/rﬁgd;&u?igf i range

east one ziI nc sal organi c aci
ﬁ:m;brﬁtséé) altlBBJaEQ one arsenic salt of an organic

aci d. 424 .

<0 S B A RN o U
molof thetmatiodajiot tonpositions avpordingfto tblaemammdno d dydrpgen source, in

FREPER p e PRI ot O R AL S

- pdrcearbohsa (6) linertt gagrandép () hixtireotheof r ude. - 1 n sone

enbodi nents,, the inyention also vi des

¢ oo S Bt oS RO BV, S eybihtion ith one or

1BOre o0 thetnhettivels OE Codiipdisitigns svcbrdingiteibe Riviedtion, amﬁ:toh @flcaditacting a
re cat S S t

contacyt i a crude feed Wlt

%ofaa?ffavv@g PR5 OF 95 ERTRIAES torpae et fors et gnat s e cfule
ﬁb&i&ﬂﬁherblﬁ N drGde feltEis comak@ed iaAGomBeling 2UstthRIiO6k 6 colipled to an
((t%;ée a Cs asphal tenes content and a MCR content, and:

org faiili#yof a crude feed C5 asphal tenes content and

crudgn E&ﬁéj Mbddim&s) El%ﬁhvénﬁon%ls@pr@%ﬁésofn Ruibindd6n RitR dHCr
Cs asphal t enes content and a crude product MCR 10

1B 8 Re methods or gpmpositiapERcCHigE do ainveRting, amethod that comprises
SRRkEY d &gdéﬁm e op 6r§ cathly @ﬁ%@ﬁe@eﬁ%e ofa a@&ﬁl’/&ra

(b) the contactin con Itions are controlled such t hat
hydvogew brurgezani gongro lang\ngmacmeﬁtw@fsu@h@atc (a) d gatigrod @ gageous

e k5 Ty B 5 Lo

lydtygen smamdeger eifbic mﬁlvecvftqrmh faetds:ontpctod/wdb spe ¢rmore of the catalysts;

n W e or 5, f t he net
GRIE AR R Y hl 1ORRRSH et TR ol 8/ VoI5 0 8883l Bressure of
thohydregenisourcaskic) ke xtatemfﬂlydib ggmptsfke wsneh ihat thé andgpedat bas

R DI B0 Y oo O i o of prosen uptas

thdr@#i# 0duse substantial phase separation between the crude feed and the total product
during contact; (d) the selected rate of hydrogen uptake is in a range from 1-30 or 1-80

normal cubic meters of the hydrogen source per cubic meter of crude feed; (e) the liquid
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In sone enbodi nents, the invention also provides, in
conbi nation with one or nore of the nmethods or
conpositions according to the invention, a nethod of
contacting a 20 crude feed with one or nore catal ysts
Wwo Josadsae a total product that includes thechm§n04]u42430
product wherein the crude feed is contacted in a

RRAY 86dck RGBSt gtabaidféﬁh@ﬁyd?dgeﬁ %iﬂéqu afl16asfi h'@ at RAGNS 1L, or

facility, |n some enbodi nents, the invention &l so

35 im9si 2y ; (9 a pagsighpragsuresH the gap al@%@ thy hydragen s@)frea is gontrolled
cﬂﬁh Qgrﬁac@i C@f@ Octitidhng f*eng:‘éc LRI 1E 2 bihgh AEm %)Vﬁ?) dcof] toteﬁ I1]iquid

odth nprises ontacting-a crude
hwéy @pacwrlembraqfaheyms gnd/pr the\bydsegensoies isfin argge framcU b0 L,

B DA RS o 3Pl o btk SR Yt m 1020 P )

d ey ofgthn gasoudfoe thedhytitogercsouche i imadliestidnrthat is congeer forffow of

e P R oot e g R A ot R amie B 0

hyﬂ:l‘ogemﬁpthmmé aduiis fedd is of Mosti0and/o! BG ke Rin® 1.080 G450

dr |s contro|) ed by var arti.al
nBhE S mifers 6 oHossy A SgEi stat PE LY e by SR poduct has o
tOtAUINDY R coitbRtiof at S10$590%, hthhadst 50%8, o at st ROK D he lhfﬁeme content

%ﬁgﬁfef | ess than O, 3, but. t he hydr ogen (gmt]ake is |less
rue fegdh () the srudependygidias a iR contemt 8 70l 30% en 8 420% of the
s&lf&saoaﬁhﬂ HthePHaSEreSE RAT e lcRlde BRIGHASEs 4 b@gf&dﬁ?ﬁt 5CRA130% or

ot al roduct duri ng contact;

9§e1| 18‘& %fdher‘éf-’@ C@pteﬁy@fr%@ndm%@th ke thescru# mochv;hlg@ afresidne content
of 78936% ol 969 1%%%%' reSi&R! GntdR! ? tf%l':@.’ @ %{ Q:?l‘f& Jmaluct has

source per cubic neter of cru

2D YR ZOTSHOE BT IS T STV, otrpes Go%ha; st A ot most 10%
of ﬁle‘b‘ikrééﬁ cgfxteﬂlao? tqé;gf.u?qr feld) ?p)WerQ&W%a%% tb%ll‘%tntch&?ﬁjkah

east
npféalx afndl alkphe‘swﬂlendﬂl, umetglassltmfebtmmtahds bi/at mey £ 90%,Gt most

Sb% Sxozﬂtrﬂo%{ i(ﬁfd of ﬁ’l@ bﬁgnt%?glk ﬂn‘ ﬁg Bncg%%all‘ée%g&l{g %# N Pmetal saits

errpera ure 1s 1 n range rom
of prganhid acxﬂmmrthg/crspafeed \(qj wR-vilye of tht radgfesd, aAnthgeontdeeng, is at

BT BB i SN ST Bl I ol

at mostri 0% ofalngesdosionofithOerdde fekthat 3¢18)°C; a) fhe @xtde brddae 1’@@&1 API

avxm;é‘(&? /héxg %E&éoﬁhog%%f}?%e d’/%c(bl on t hat

T O et inobied0%4, a¥\Gost 5074) aflBORB 0%, & nkdsC209%, otraﬁmsgth% of the

TATEEE et P S n A Bire Fope 0l o B 651 1 68 or Bobiiap-1

cubi mmoﬂiﬁnéﬁﬁdm@ ARRntRAY also'PRovidedBih @bmBinatduidh one or
feed; (k). the crude product _has a 10 total N /V/ Fe
g R TEO%T O FOEPOBHORS “sR0rdiBE o BiRyension.ca metbed tstrmmptises

coiifetibll b Vhide f&8 Wit Bne oPnotd @ta0ysidfd EGRA I g%%tﬁaﬁlgccbh’tﬂl ns to

product has_ a sul fur content ‘of 70-130% 0% o
rqdﬁee a eqntent pf reanieeysen corpaining eatepotmdsdn whigh: (a e centerd of

e A e R 8 e

C@t@m QE#t nhast 906 o€ the duvgen sontentiof theferude fedNGH atrleﬁ@ezbl@ﬁipound

i T I TN T

(Q}atsleaSYGl% coatpornd of theéfgamit oxygsh celfifining orfpountstoniDives saf
eed; cr.ude

oY A5 20 i S e 55

containing compounds comprises an alkaline-earth metal salt of a carboxylic acid; (e) at
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nmetal, and al kaline-earth netal, in netal salts of
organic acids of at nost 90% at nost 50% or at nost
10% of the content of alkali netal, and alkaline-earth
metal,. In netal salts of organic acids in the crude
Werdosidssoze a P-val ue of the crude feed, duri ngCT/US2004/042430
contacting, is at 20 least 1.5; (r) the crude product

B&SE ofie %ﬁgﬁgﬁd $1yth§$)r ic 8xfeeRlcobinRBbmBOHds BdmprRed ﬁgt(t)ﬁ salt of

or at nost 10% of “the viscosity of the crude feed
BRrigxglic gad, wheeeie thgdrety comprises RagorgporaMetalyfiren Colpmgr 12 of the

RO e Bl e o LG A i
gongioundidf abiost98Ye Qg contenhafgion2@doxyic cantainirggorg:@ds of

the TAN af th rude,,f ee nd/ or. i.p .a_ran from

Sy Hpoidain e it 60 Ay S S ok fh B b A Guth i ompounas
@hoghdebéSorigiftes frone ndphthenizlasid op hon-catbexylit bontaining organic
conbination, with one or nore of the nethods or
CIRHFLEMROYAL- according to the invention, a method that

CoNPITh$&be etbotlimeith,Be Mveitiof lsb pRAHAE, 1R c@fisindionWithene or
sts and control]|ing cont aCtéII}?nlg condi ti ons

et o g oh FOTBPOSHOgS ACErding g & 1R ymtign. 4imeghod tha comprises
CRREME Srulid bl Wi oné 80 mEreCABLySI in Which:S8) 186 tade REOBRbRacted

oxygen conpounds i s reduced such that the crude

afeast oneof fhe casajxstsrnt 3 diry tmmsraturg followed by condeting t 4 s5eond
tgo o% Qﬁ%@g E:ﬂﬁgctfng RofditidlS atef@lirollddsudi thkﬁﬁéﬁrs%ﬁgmﬁn g

€ ordanli c oxygen contal ni ng compounds

femperrtusels ableast 86 °C dowear than the scorridoryiartingdempprature;(p) the crude
‘ ; ; e
%eséﬁtcoaggem{{p B##&Q éfat E%gﬁt BB Cup kY 960 EANLA tth Bk second

conpounds conprises an

loyslrdgen yptiake comditionaid the tempersturenfdhecfnsprntakd cofditidnds at least 30

P! Bat W oerk P8 PR OER BB b EReP R

Qiitadel 20h5¢t RS DBE oFbE LAIZIHH 4 Lfir2ttS0perhtmesiplloved by contacting at a

co und of the, organj ¢ 0x n nt ai.ni

ORI e, 4 he Eotcripy conditbns Big controllld sich Thell ot
donecting tainperatapy is aEsiosi2e0 6C lovear ¢hanehendesoridrconmmdtinig vempetdture; (d)
of, the Periodic, Jable: (f) t cyrude product h a
R e e e Sorthérogr S HeR P B e teudt g
AP gﬁd thlfe caitadig cofifforRfard Al coamblisdtsuc thzg the crudchfecd
non- car.boxyl i ¢ coptai ni n rgani c 0 unds. in .t .
iekas ISt D of the Esnemed hydamer (B thy hak oy Gacied with
ﬁ:@ﬂf Enﬂiséﬂoﬁtﬂ ﬁﬁt@lﬁﬁpkiﬂﬁ& dnta'bﬁhgtdf%ékﬁ'mb ef:_ﬂeﬁﬂ 0% i{j@ﬂ dagtyesforms an
from nap eni ¢ _aci d, or non-carboxylic centaining .
l_aw@%mlf@e Pty end rdptst tha ditial ﬁlu%a@d%ﬂ%ew ?}éﬂ at gt 30% of
thETAN dfARe GhEOrebd; A4 BGSactihf oLBE R LhiB pidhidl afdBie Scond
nore of the nmethods or conpositions according.to the
Getplieshiorsna carderprodyel. aavhesdinreicsids prodyctdiane AGN Hgt most 90%
GFiheA NS thethitibl SO bt @) Eﬁﬁeﬁhng@eff&ﬂmh&bsm bed
the crude feed Is contacted wth at l'east one of the,
reatert (13 centapting if performedsiman ebullating besl neanfgaei(ibihe crude feed is

SRRLARS Wnﬂgm Qs ?1%:? Eﬁglg'st sﬁﬁsg@.ﬁe@t?ttg ;&ng%mgﬁghﬁ?ﬁgtor tn}%e catalysts;

contacting con ons-are
(i) ons tor moret afdths engplysteinp samkiinmecdtdysaind tha studSedis| contaeted with

1 iRfebal RFRNE SRR b RSP P it 1D B it Vi e

wphditen catalyst (k) bpddpeh is Reneradd A asae indrahge fyml 1 2eormal cubic
%%%rglégr C F?gil%t%rg#c@g gqetd[tﬁ hlg{?lt 1@5812 %t glEI:Leerat%Ii dﬁrtsneg tf'xé c[.o?ﬁacting, the

crude feed is contacted with an additional catalyst in the presence of a gas and at least a
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C lower than the tenperature of the second uptake
condition; (c) the crude feed is contacted with at

| east one-of the catalysts at a first tenperature

foll owed by contacting at a second tenperature, and
WoSessigiaagt i Ng conditions are control | ed suchctfgdoodddgsso

first contacting tenperature is at nost 200 C | owner

%&ﬁ&h $MBe SRRARA 15ARNRS lah thelcB toUﬁcﬁtlor‘sq}e :3&) conh'olled such

ydrogen gas is generat ed during contacting z
thotar Baye of e gad i inyedicectiow thati pinn@er t@‘&ntﬂamqfrthf deadtand a

i bagmb g&&gﬁe&w&%gi il @&%ﬁ&@%&&{@%ﬁyﬁgﬂ%ﬂ% catalyst

crude feed ortion o
gerfestd¢repbratyctrand subseqifently with em arﬂhﬁdmh@talﬁt atarseeont] éanperature,

#4005 Brinslib el BREOAIED Schige jRIp PR b Moot 0 o
owet thart the seudad mmmm (amydﬁsgeh@asms gbeerdted duriaf c@ftwﬁﬁg, the

G A o e o

dohaeal suﬁﬂdxat the adiG A catal Pot abt‘iﬁds at Rhdl® portioh Ofie enerated
roduct ;and wherein_the crude &roduct has a TA at
p

opfo)thgcrydenfeed issphsequsntly %ﬂntaefeda@thmn@é@ewal gagglyst at
&&B&:ﬁﬁ&ﬂnﬁ&aﬂuﬁe B 18 coRALtng condtichs kRS oRESlIed sEAGhA the sbdbnd

contacting is perfornmed in an ebullating bed reactor;
temperptyee is pllgestA8@Y.i s  contacted with an additi onal

cat alpy §4me E&hﬁ&%&@ﬁﬁ thOinvaRbA W‘o‘iﬂie& Ii'x?cc?ﬁ\ﬁnéi’i'bn Wath%ne or

cat al ysts; ne or rmre the Catalysts |
mqm@thqnmthndaloyswmmmmhmwdmeWmdvqngom @medwdehat wprnprises

I f
S LBl 113 B FPFAEE /S B9
Qaaﬂsait w,tthc $uppoti gompyses alugiinpe sibicag bitich-gluminay itk wxile,

A0 o el B, B fre LA (BT By TRt

- atatpshartd theysuptphe is orose(ch the dnetlddfattien complises srhadditional catalyst

bl bR BB 0 whbela e PR AL o BB it of

- apfeattivne gbithe rcamb/dts lixyad feage0ns yearchnd/oe(e) arlemcoriernd the catalysts is in a

)Wg% orfs ?i tg Yo) Cf) grolled such that a flow of
ﬁ‘i\g r jhgmigd mthe eridedeed, “t hat is counter to the flow
of t hﬁsﬁiﬁﬂ&ﬁb&ﬁﬁéhtﬁm% iaverkib@Wls®protides, @ﬁcﬂﬂ[b%iaﬁdn with one or
dr gge the crude fee ontacted wth_a
R E e Py sqmpagitions §ocp ngt‘%ﬁ’ﬁé‘i”&f‘ﬁ‘?"eagﬁﬁl"d that comprises
coHRE@GUEHIdY fedd With 8 GaHbrE caANPhts, affeddt B4 ofdhe ehtabRERRA

tenperature, 5 and the contacting conditions are

sprried catlystar abulkpetak gaalyst angithe Sipperted caplyst o bulk megal st
cafalyst: (4)QVRprikdddRe bRoRGHRAE bR TRAIALUL £ of(the Pdibic qgﬁl@ one

gas is generated during contacting, the crude feed I's
OF SIEBLAEROUATS 9 0R onaaTeROpla fropetenmyas 3- l%rpﬁihq B@odlc Table, or

QR AGhd B 63%%'1 ;Jarcg@an efgamlfée% Fe%tlo%ois b# 0.6

addi ti onal ’ tat st” uptakes” at least a ort| on 8P the
gy oufrent 0.0 dhberems ofiren or mors)metdlefrom (idininsdell O of the Periodic

'I%Bfésgﬁqﬁ'g%dég {;(éi‘ﬁn%béu;ﬁﬁ (Sf‘rjog\édo}g r]'ﬁqug k"rg Mast ?d Oﬁ;}% lglermdlc

j sec e con |ng con
Tabke, Q:Untxmd:d tbetest @ comprdisel buee mmadletalse”:rqneCalumneﬁ-ﬂ 8 oﬂlhe
I n_sone enb di.ments, the en ilon al 518
it Gpliings18 of the

RERBE THES ook ok BT WP R BB e

Berivdio gablg,rormm itherev TS dpeongiriled helop mbfbgmtﬂ‘d &gihi GHBUﬁn@ 7-10
t . cO rise contatln a Cr e le t

°gﬁ’§q’§P°‘ﬁfﬁ?‘Iéb18a?'}§|°§§a°§e SomEgR Sl % rfwém@ ﬁ%&#@%’?-w

of the[Reribéid Table, or mixtures thereof; (e) has per gram of catalyst, from 0.0001-0.6
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15 catal yst and the support conprises alumna, silica,
silica-alumna, titanium oxide, zirconium oxide;
magnesi um oxi de, or m xtures thereof; (b), the
catalyst is a supported catalyst and the support is
PO Wbkoe3d36) the nethod further conprises an agfigtiotdaabaso
catal yst that has been heat treated at a tenperature
oGt A3 BbRlot!fle Sthbirhdal FOR Cdighindy. io SnOberiode
east one of "the catalysts Is at least O.
Tahlg/ ane of eloratonhands afioge of moiganatals ﬁbwoskum@ 7i hO of thoPeriodic
fixe I '
Tgh%b%i lﬁgﬁ’f%ﬂl%%%ﬁ {%(\e.f)gnr#dgest (ﬂlglog %1%9&11%12@ qronl @013191[{?5-6 of the
Perionhc Ralble;ame ot trioreccoenpounds ol oxe m‘fmctrh mem&mﬂﬁohnmm 5-6 of the

itions. ccordln to the i nvention t hod .t ha
PEGHEP T et OF BREES Lier e EoolmREis e CLiTBrY Bial BP A cqH s S of
tHeeeailodie i Tablepdnel cﬁ'aﬁdre mwﬁdi df@ne ot ﬂbl)é&ﬁetals fram Column 5 of the

d cat.al yst or bul kK netal cat st, an e
Peiiplionsin & T st e catapyat puipast p.0001 rams,
FOHP.OOFICS6 @féﬂnsoo 00108 gimﬁsabaos-oqrgrﬁ@é Bﬂd}lﬂl-ﬁﬂﬁm dfdhe or

Periodic Tabl e, one or nore conp ounds of one or mor e

mpse metals o Colmmtef the Beiogie ']t‘al*?lé" £R8 G SRATE Copapupds ofone or more

mfBtatd HéﬁSCothﬂﬁE §0fhe @@ﬁod?@?abl@ of nﬂ:&&% Bercbf (B Ed(xﬁﬁnse@&ne or
| east Erarrs from 0. 0001- 0. grans, or from

Irmr@mfta@? fsmg Ca of tbmmdlqﬁabb wmcaln@w pasrpoTBds ofege or more

A ol b 88 efriodlé Pufe, of il BB B ARO WS b

ca@olystafbm, 0.6001+0.6grame. .0 ). 2 grfams %QO%W&QMQS grams of

OHQ Blemgl%tn?eltﬁs ﬁg&r&o%%ﬁj %? th@ P%gocﬁé Tsl;f? onE ﬂIDQIQ:pSmWOf one
one S ro

Of nore-co oeorm)éms
oCplommetald fibfh Gélumhé of BerRedddic Table) & misturasitherenfi(¥) comprises

obb 58l SRS B P ST L Ao

opnerahetab fienEslana 100 the Cetiodin Fable, bD mixthres tl:erdaﬁ r(]) hal, per

aea of sl A BO0Iob £ B3 o (684 Strad i a8 e metas from

. CBﬁHuUﬁEmHé Pe4AROTabip; amesor@tiord céififouidSofpha 6B mofe rvids from

re fraom ums, 7-10_ of Peri,odic Table
Rz 1O S Pt (AR LRGeS BEerto (0 SPBIPLIRG Vapagiiis, oné or
iRt LitSouddsldF vahadilits, dredikiabs eherebfiThPoontptisss nididel, 8fie or more

thereaqf; (f) conprises on or nore rreL I's from Col umms

c@mpotgs pfpickepar nygfges ﬁhgmo (ohfipmpsises rgpalt, opmPTJNerg sorgpounds of
cOB, OF miRSs tHELt: ﬁ))fcbxﬁﬂ%@ hiélmﬁeﬁmﬁ ofé ort Hi6re 2oMRBEINAEIHIT

Tabf e, or m xtures thereof (9) npri ses one or nore

mypdybgFaune, o5 mixtres sreof:da) haﬁﬁ’éf i Qf&ﬁf@lwfaBP@ 0.0 - Hgrams or

fOR] GoGNOR QRAELIOhoBentn, SIY & nibee AbBbAsHRM cGﬁi)pH s 2or Mixtures
the Periodic Tablé, or mxtures théreof; (h) has, per

thereof) (OFcogprisgsyBngstens ot €4 BOTQROGTROUNAS 0f Fangsters, ppmixtures thereof;
50 S B e Bl g
crhipounds, e mnddres ﬂrﬁaﬂof dt) comprisss ondoeranare metalafium Eoluomed afithe
PERER: HIEBIANR o bt §&'aﬂ Brreflmh18 o e pRfAc TARL Syperdin the

Xt ur es

rrfoﬂa:mat(ﬁodfm]lm&ﬂumﬁ 10 InmtheI the d!bhmifﬂbﬂnetal 19 ﬁemdr torﬁp ({8:] compnses
oun d r, nor um 6 of

OB PR Elor s 3o, LIRS og B PRt T80Ty oo, BERorg pingouds of

ox¥é or ek @leyihts FohPCoImAQ06 bf ﬂyeﬁ’eﬂbcﬁmf abl€).oP QilxtOre th@gfedfBv) has,

peor' gto'grg o?catalgst ag!s om 0%08&1 (9 Dg grams 0?5 one or more elements from Column 15

of the Periodic Table, one or more compounds of one or more elements from Column 15
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one or nore netals from Colum 6 of the Periodic
Tabl e, one or nore conpounds of one 15 or nore netals
from Colum 6 of the Periodic Table, or mxtures

t hereof; (k) conprises one or nore netals from Col umm

Wo #bs/dehe Peri odi c Tabl e, one or nore conpoupdfmgfomg4w
or nore netals from Colum 10 of the Periodic Tabl e,

c?rthxﬁ’%f %g‘?‘bf‘}hg lgr&gurl{%s(tioi%re%ﬁ% fﬂng,ohoﬁ{s ARk Pl%?é &:ﬁﬁﬁ%ﬁnds of

phosghonms; aimxxtwesrﬂlerelcﬂ (xrhasl#) nwist @.h graﬁsrqf ahtha:aliﬁahia@pr grae of
0 ne_ or e, netals fr | um

SHptBR BB R B Feat D S o BRI bt g2 Gl

conpiih s&se yabalknetts, tl&ﬂlﬁzeﬁtlon 886 provideRGnl &dsblmafnon with one or

vanadi.um or. m xtures, there rses nic

BNE °g the pgthods ebﬁ%’eﬁj’ﬁ’cﬁ’é’“%?""?ﬁdt‘l{léé med? %&ln&h‘ldr?g ?‘EE‘F“E a

cafilysE dtiprisERScofdihid a sPpeit Fith ms 6 18ORPEISS f6¥m a support/metal

cobalt, or mxtures thereof; (p). conprl ses gngdenum
paa, #4 hep

B ITe, Whepsins the SPRROTheamPEes theta gl edicta alumina
SurP il D86 toRBrati 00 feali00RESing f&.wb&n&%gocﬁ

grams or 25 fromO grans of: nol ybdenum one

ombining thasinporiéparhmism Wit Watenio famy 2 pasts; and exduding the paste;

L SRR ahIA R 60 e Mo 6 RRRAAIT oblcas 80°C

apdfon{o) selfurizingth@caddyst0. 3 grams of : tungsten, one or
o 4 SR EE SO o o, B D500 (ko o

e o theanettadds er ampommnmcomimg torgtedheenfiom anEthod ibmt t¢@nprises

by bS8 et S-S I R B e il o
. 1Edst $ne) ofdienqatal wechas:qaka mediappare diamieen bBatllcastnd0Ch | atikvast §6 A, at

G PR ERD £ A 23R, el IeD AR A e mi oo Asor

© ifrl ranigs hehe$0-180eA c100;140\8), 1b&g 30 Apggo-gsgam 1®0-500 82 3B500 A: or-
| éea%@”# LA A N ACE )Y

BARR 2B &S oPfhe itGiag ofmﬁﬁnﬁéﬁgiﬁﬁkﬁ‘fefc&@fﬁa@htllémt @cﬁnzlg,h least .
W&{)Bgoos 063939 ,PCT/ US2004/ 042430 of the Peri

& 3t lspst APQmiect et 0on /e, et/éfa%%%wgrmmt&q@ e, or at Least
20 i/ GRUOLEYE 1ol vomm%@am bftthe pBes BT HUSHER3 EhPE, kst 0.4

2 has at @? al pha al um na per gram of
CEhtgafletst 0.8, /6r°1'(3ﬂeaﬂé)s7"d? §east 0.5 grams of theta

al unigR sorREimiHaaRRed, teahnkst alsd ngm%fa&e i RN EE R With oﬁb&

i nvention al so pr OVI des InN CO Inatiron wth one or
mase ef e methodprt ‘FP@H@S@PDWWQ@EW thednventen d mf@wti dhat mnprtses

cbﬂt\é_@ﬂ{ré LPudHedBHAND G dr nhdE ﬁgrtéad cablys¥ Whl@ﬂ ?l%:'rﬁi)ﬂg(a)

ng a support wt of nore netals
comppeastaluming silicag Sﬂtcaﬁhlmmm ditamivm o}hée,guppmnm ondwptagmsun

S8 8 AR A 5L DS I A B i,

ammlau;c(c)‘hms tpee gramoofsupportnat. lee(sa() 5 graarstuif igamoa khuenina; (d) has, per
rt/ ure Wt r to st and.
BE St aheot o athehis B ot ¥ froind at B et (81 o iiges
alpehatahmuﬁatgmngaalmmm delad alaming)thets aluutia, of mixturé habf; 80 Bas at
End/ or (aﬁ%mﬂsf“ furizing %the catalyst. In sone
né‘ﬁ"f)% of BEH ASUPPYE ovi des, in
C oD K sdnheDdinbiddinkend) theQfivention also provides, in combination with one or

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

(a) has a pore size distribution with a median pore diameter of at least 60 A; (b) comprises
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nore of the nmethods or conpositions according to the

i nvention, a nethod that conprises contacting a crude
feed with one or nore catalysts, in which the pore
size distribution of at 15 | east one of the catal ysts

Wozeod@ieze nedi an pore dianmeter of at |east eBrMs208d/042430
least 90 A, at least 180 A at least 200 A at | east

<58 5, 3l P i

d@@@bm with a1gelisOprAdiagREr 60E leust 6 A; (@De@Bisds onglo} mate

T I e MO i
n;wrle froive@eitmn b of e chedmfl‘ahle amsigtueds tixdredfemdlor &) haf) pek gram

Sst,. 2 ne/ | east 1 at Ie t 120
85316600 B, Bpmlor: e of bl il Bt Gim 6 58 B Pariodic
Thislesbne 6 26bre Bégpovadsiéfune o8 mofe methls Ifmymd:mﬁn Gfofa{el Pefibdic
T“le Eores of A at :Ieast 0.3 cnB/g, at least 0.4 cnB/qg,
l? /g, or at least 0.7 cnB/g. In sone
enmbodi sand &nbddﬂﬁeﬂtd} Vi ih#&ﬁoﬁm@?m& ‘ﬁ?@omﬂlﬁhuon with one or
conmbjination with one or nore of the methods or

MOBHAbYPE Medieds arcommesitgns wcenringiia thedrvestion, a crde praduetiibat has:

t 1
(eg ;ﬂgﬁmn %tgnt'é%s;s@gig&hlmm esuﬂﬁgb?gg% g?t & @ﬁ;o 85 tdR1Sp) at

rﬁ@ alksli tnetal, aug alkaline-ghrtiningtal, int metaksalinof organic
aﬁ&é & %rih ﬁ?gglftitd(t@) at%?@ BOGY &%ﬁl\ﬁﬁ e g;rl{%a% §fcrude

her eo conpri ses
P@ﬁﬁ?—f@ endies (Ehgroaten thAm gragns) bih dess thee 0.0¢ lgtamsobf a lmagont of the

'sé?:gﬁg&n f%ﬂgsmaﬁ?tgamm al um na; (d) has, per

|n support east 0.3 grans or at Ieast 0.5
gr anin gimet dmdmdlmdnmﬂmanven(m) alsmprpwdasem Shbarapib@with one or

e % 8 meBRERE: DbOkBys il ™ HEur Bpricn. et okl meta

saith pii anabumbre argagic @nh,mnafor fropalkAline-lefrtis @8I salts of one or more

ofFARR SR i iR B g e s et gt s i,

sogup povi otassitm Aot @) 1dast dnb 6f the Mﬁﬂeoéﬁrth Pne¥Ad R Glaghsium or
ﬂgatalyst that: (a) has a pore size distribution with
Wi an pore dianmeter of at |east 60 A, (b) conprises

28 Vi sdfephdbodiitshe indar @i v BesdinTeRiBRation Wil€one or
up t C rising theta alum na andthe vanadi um
mB%t ‘gto %gpeﬁa”@s o emPesidpnsaccaydiag fq the iveRion; ¢ methodthat eomprises
cdﬂ@icﬁng b RFRIE Bsed HithAWne lof Bidte &Qalﬁts 6 ﬁ}odﬁél’m)lrota? dﬁ’cﬁ thaPincludes

metal s from Col um 6 _of the Periodic e, one

a ‘Ei'Pd?rB’fOéuEtoﬁli‘ﬁ gisthed frthes gemprisings (sa coprhiningshe ¢redﬂ Rl:@qlusrtmtb a
cride ih‘ﬁﬁs H&réa&@ lof dfﬁ%{%'n? ﬁ‘OﬁrﬂléT&Iﬁ& ;fg'x‘?xgg g%rid andbie ?or( d)

has, ?ram 5 of cataly rans
tr%lﬁléomsffb eomznipg ﬁlefcn&mm@mﬂsa cmdq that IPélelsmm: ar dlffcrent

ﬁ'&ﬁ‘%@cru@@fée@fo ﬂ?ﬁ tﬁﬁfeeﬁggﬁéo %i d efi‘ﬁ%éﬁlt ?JcﬂHBE ? 'Facﬁ%r?atmg the

from Col um
cradecpreduct; and/og &}éraemunm teende phﬂuctnnte rmhe mrrnaie sltstﬂlate

. OV MR h o e .0

RO HE8 prola B URIPH B8l 0 B oo REF s Brptons.

cr u dia Spmodmbodlmhms thamventiba afsa)pravide&\Nin Ebmlﬁnatiofnmﬂﬂi one or

0,001 to S ;oor fr 0. 05

m{l b5 ¢ R Somostio R oty P Ao sippesied calys
compioaition diaet (8) Hag bt 184t ©31gkdind Gitableast O gihabf theth hltm@ia per gram

or I;%':l ni. %b . .
of support; (b) comprises delta alumina in the support; (c) has at most 0.1 grams of alpha
alumina per gram of support; (d) has a pore size distribution with a median pore diameter
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acids per gram of crude product; (c) at nost 0.00002
grans of N /V/Fe per gram of crude product; and/or
(d) greater than O grans, but less than 0.01 grans, of
at | east one of the catalysts per gram of crude

Wb24pk3easl S | N some enbodi ments, the inventi per/e$06/042430
provi des, in conbination with one or nore of the

P&tigagpfs 0% @% o&! \90?\3'11@&%% Eﬂ)r@&;ﬁﬂe %&9 s:h@ Hﬁ&%ﬁt@& of at least

one or nore or nore or
0 Aaindg orankzag 0. ham eg &) hoas 4 srfacaarechofadeat &ahl/s ot laastéo m%/g;

g t h whi ch:
(gt oS O BRE Bl Hmas e Taf 3 b2 PaRRic Fibighohe G more
c&ﬁﬁbdﬂﬂ% ofUneRR ir@Singtls fRnslColumil ¥-18tof tedatiodin Fakié, dr hﬁxtures

al kal i ne-earth @rmeﬁ qu‘]gﬁi W%ﬁé\% cal 'Cl’luaﬁﬁle, one or

R Rk b @ of\Wnk Br RBR Métals WOMECEimh Bof tHRPeh6dic Table, or mixtures
conp05|t| ons according to the |.2)te/ént| on, .a net hod t hat

ﬂ‘@m?ﬁr(l g@g pet:mlea,ftca frem, 0080 A or 00 1:Po grams of:
0ﬁ@6 §“q ﬁmﬁmﬁﬂ&étbﬁﬁﬂﬁyﬁkml&ﬁ&mhﬁ&iHﬂﬁ§nm%

cruepro t he met hod further conprising %)
theoseli (i cngiprlbﬁé 0B griworeroriale frop €eluan 6of the Perodin Fpble, gne or

n‘% %ﬂgﬁ? %1%!“@ E’ang&tmétﬁlg Bohd Colfit! ?%f ﬁﬁ%ﬂ}g&ﬂc fI‘QEIEn of" mixtures

transportlng |n|ng
t‘rmnmd,e(kphmdpmigrm pfcagelyst, foben 9.0001-0.6 grams og fmom GHP01-0. 3 grams of:

f f
£ by e S § ok o iSore REfokfs BB d Al o it
t]tehaaf (t:)rcudxpnmoﬂumummw loomofeconfpoadsiod Matadmgl, Dhmuf@rrcﬂj e
R GIRIED e Sbtes e, poF oot by 3 o Blen i by isures
thbrsf) (h) atxﬁprfsémhgm oné3é} thore samnpovndbaliimgstensor mikres thereof;

PRSP B P BB PLIOAE o5 SuS P RGPh THE @

compedts hiRRel, @JeSch‘mﬁﬁé t@pcatadfisdkel, Qﬁﬂibﬂﬁtbi ihewzof. h at ( a)
has t Ieast 8 %oa““' or atall east ci%g@rrs .of
al u wnﬁam imgnts, fhednyention alsq m“ém a&%t Sior
rrﬂ:lrélﬂftﬂ@n‘ileﬂloﬂb& SodipRSitibas arcfsardﬁgso @.E: lﬁvaﬁﬁonga &rugé edtBposition that:
ha al um na er ram o Su Qr ore
(it FAR G st et O, HaP 308 L e hogpetygm of
%W%M@bt&%%%ﬁ%&&%nﬂmﬁh bbﬁagtargsalsmbuﬁ@o

has a gore vol une o por es pore Ssi1 7z

befmses P P S Cott O 10 0 1935 AP BRIt [P IDS grams, or at

1258068 grbuhd o Ryﬁr@ca?déhé%&ﬁa%ﬁﬁ ngdtistfbRfién &Qw&%/m@c and 320
at Ieast 90 ne/ ge@st&fOO(l conpri ses one or nore netals

°€ bl CoMPanandat tesangRo ] bUdIOGaF‘F@EEI Véth pbralingrangsr o

8
R
besieitogenspen sta:rmof qeorpesitien; £il)shat,rengr@ml of wemposgiion; #fdeast 0.001

gra%¥ aq?'q{ l%asl—ﬁ an%](‘)‘afg&ralf mﬁg%e%,ﬁnr /o1 éﬁ%ﬁ.ﬁt&{ms?ﬁ Bodts AMsof total

rom
nivksltand esnadivne pergfram of Jonlimsitioper gr am of cat al yst from

0 OOh s esh SR ol Bl oer
nEREPOHE 88thods omMdoxipeki€itns decb@tia@fo the investigns 4 sxde coreposition that
s e
dfstributibh Githekd Redisn Jorb bameRF ofhibatt €50 A, at most 500 A a.nd/or ina
range from 90-180 A, 100-140 A, 120-130 A; (b) has a median pore diameter of at least 90
A, with greater than 60% of the total number of pores in the pore size distribution having a
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thereof; (k) has, per gramof catalyst, from

0. 0001-0.6 grans or fromO0.001-0.3 grans of one or
nore Colunm 6 netals, one or nore Colum 6 netal
conmpounds, or mixtures thereof; (1) conprises

Woashloddds One or nore conpounds of vanadi um p@FUs2004/042430
mxtures thereof; (m conprises nol ybdenum one or

po??% BOHpr 1 Ses t‘%fﬁ@lo}(%jgwlﬂﬂexﬁédﬁﬂm d(&)h?ﬂ £Qlrface

ngs en, one Oor nore C oun
ar¢anfgsiean, 100 mfg, xtleast 120 m%‘g,@mfat least 22) mc/anﬁda perRpErisehIUpPOrt;

e re co unds of. r
o B oS SRTE LG, o Pl Al 3 B b e
miffinediarh oxidte, moﬁteumﬁﬁortdngmﬁherédf (&bcmnpmbmhcrm ntosg méthle from

nbi Ll {
Cottpes 510 Bhte ReRAL0F s o pERRBRR L ff gSiE s form
c¢mmsm$ 10 aftha Pefibdie Tamam siliktues tHelaif; (i) cothpfises oh@sr rorE Addtals

of at nos at nost 5, at nost r at nost
fregn Colupety 5 pEbe Pagadic Tabie ope ero%ragpmwds o oneds sforemglgls from
CElRAS oPfhe Defio@ AabRNSt ibctuResdhddif! ¢ of catalyst, at least

distribution between 95 C and 26 101 I\/Pa at .
0.0004 grang, ¢fp eneprapere Colummehmetaly, mrg!pca?@olusw Sqpetal| copppunds,
oo S T o ARl s 5 ol 8, e
Tadphdomoﬂreastcompomﬁs gf enesor aforevpgtalsdtam Galump & of the Periodic

it bt iR B oS et Bl 2 G s O0T oS e
mmet(lohgmnG oetaly pacmmomdhﬂwm € meta} cqrapounds or pixtures thereeft ()

cog}p %SolgtF Io? gt%oger m Jaf ?ig éréﬁblglg%& }) ﬁ%%eﬂhdz@tl‘a%lg Bhk opmglje
co(ﬂnpﬁﬁﬂ@i)f@nansmofe meﬂlafromrﬁahlmh lanﬂthv anﬁm’ﬁabm pf Qixaures

0S In _sone e

el SRR ORrseY o TR I PRety P Qg 1 YRk Pl Table,
orlelve nm:&dtﬁﬂiﬁ)uﬁﬁs &P o8 inbiebianenesciooml Colurirol 5t df¢he Periodic Table,

i nventi.on, crude conposition that includes one or
onpyxpresthefpofst s and at | east one of the catal ysts: (a)

g as Ia fip€Hee eﬁabé’fﬂmleﬁhs Sﬁiﬂfgg ﬁgﬁﬁp&bhﬁdﬂerhﬂi‘tﬁinﬁﬁﬂs tifﬂhq;;ﬂvmﬂon may

i anet er at | east at nd/ or .in

bespomPRIS g (RS FoBOP S SRSOTIRGS KL e SBeRigH. Ao CHyRlG

feitufts HoMNoR¥ntbodinfedebBthe Mvertionn@dHe cBfhbintd vmmt@esemﬁ fny
t han 60% of the total nunber of pores in the pore size

ofhesethsrisgrbogdimentyi ng a 30 WO 2005/ 063939
PCTIH/S2 MM eRbadiAlnts ROAR fldRER bR obtiAdHIgbyldnyAf thémethodtnd

25 A of the nedian pore dianeter, (c) has a surface
sysiems deseribed heseist 100 nz/ g, at | east 120 n2/g, or at

| eas, ng ARy BbSdimehtl, AR & BRPBOsdded oA sdebific

%
support conprises alum na, Si (Tca,” silica-al umina,
erpbadzmintmdessiibd heei coni um oxi de,  magnesi um oxi de,

AR A L
B bESCriMION Sl BRAWEIES' (B} °DIPT 578 Tabi .

one Advantges Qfdmm'mdsmwnhom mlbbeqome@pm@ra kasthpsgrskilled in the art

W&ﬁ@?@%‘?eéf#& géllg“rr}e egm%eﬁélesc glllgﬂd alrlgfé% om 8ol um

achmf)anyinch’Mngsii,nazvli[abl e, one or m)re conpounds of one
or e.nmetals fro t he Periqdic Tabl e,

T RGeSt en ERbOTRen: Qi conRanr I al vot - at
| eastiGs 02 0Q0d 2B afyBehéthatic® Bentiod knts BXbhtatting spsrénad that

one or nore Columm 5 netal conpounds,
include two contacting zones.

31



10

15

20

25

30

10 or m xtures thereof; (h) conprises one or nore
metals from Colum 6 of the Periodic Table, one or
nore conpounds of one or nore nmetals from Colum 6 of
the Periodic Table, or mxtures therof; (i) has, per

wohaospbiesnt al yst at | east 0.0001 granms of ! OPREr/0%2004/042430
nore Colum 6 netals, one or nore Colum 6 netal

d
COMBRNRISA o 8 AERMi 157 B bl of RETE Bl o
imhiderdwee chtactmgpomegls of one or rmre metals from Col um
10 e Peri od . C Jabl of tures,. thereo .
(10 AP BRI of Priooiicafhe ebfior 4P B fomEpE Wit o
cédmuﬁgéfysﬁﬂi c Tabl e, one or rmre conmpounds of one or

rents from Col u 15 eriodi.c T
o7 i § R semr o e ah ermbeqiern & Winsliod segR(Scon aoinp ith
cém@@@ﬁhfl c enbodi nents of the invention may 20 be
conbi ned W|th features from ot enbodi mants of .t he

i nvefil: Bif.a shematicphansm mhwﬁtreﬂe & FRPAHORTADS, 2

aﬁﬁachﬂg )ls{e}ﬁe%aglmem ngcorrbl ned with features from
any of thé other enbodinents. In further enbodi nents,

cr udlGp7 ischitebulatiprofysprasentative propettias ofsruderfeed aad sride product

1338 emBUEhEFoGREENL ARACEY wih bl clIIREL | e
specFIG. 8is aegbphﬁp#emrsseu@ﬁw phweeighted average BR{ temperature versus

€Qgéen giﬁrqv}l\ﬁ’ %b%iggorre appar eﬁ%ac% hos V%“k&fbemgﬂ Q?%pt' fysts.

art FI@ Piza tabula’aotebf repre$entative propértivs efpratistfedd and crude product

T e A T

-enboFliGrednis an‘oﬂmr bulhdat daﬁtgpremtanm pﬁp&w tﬁ'knaled’eeﬂ Bndicrade

AR S ERPL L o on 06 oA RGP HRAGHS, |

PCT/ 1Ig200%/ Mﬂaﬁbn dfickide fed sad drudB prydacts ﬁd‘r@mbbﬂmmm@ bf

enbadi ne f s stens that 1nclude three

c%m%?‘?"ﬂ"gpefa ééfeﬁ‘g}% YL SKEHRTi ¢ of an

enmboFiGYeNis Dfraphi saw@bn@ﬁ%mamb ﬁaiﬁitlerp@édufeﬁ vidslidrusi time

co in ystem is.a hemati ¢, of an
ﬁ@%&ﬁﬁéﬁ? O%F‘“&a%‘% SR dPes Hish fop ETRER T SREPLSFE YRS o

cont@et kg é%@f)lﬁEﬁl réﬂt@entﬁﬂérﬁoﬁeﬂ@&@d@h hftaRé bpérude feeds versus

enbodi ment of a conbi nation of separation zone,

nEgHpedor pmbpditpents gf coptasting B‘]“éﬁ%“’%ﬁé‘r difjersnt catglyst @fstems

t ag Ut (njpﬁ @éraf:lﬁlt%ﬂ SR X Abi MO MRERAR cbhtRSt, Hpréssdiif weRas
and crude produc
percentage, of cme:le products versus run time for embodiments of contacting crude feeds

(..;()

with four different catalyst systems.

FIG. 15 is a graphical representation of change in API gravity of crude products
versus run time for embodiments of contacting the crude feed with four different catalyst
systems.

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

FIG. 17 is a tabulation of representative properties of crude feed and crude
products for embodiments of contacting the crude feed with catalyst systems that include

various amounts of a molybdenum catalyst and a vanadium catalyst, with a catalyst system
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10 for an enbodi nent of contacting the crude feed wth
three catalysts. FIG 8 is a graphical representation

of wei ghted average bed tenperature versus |ength of

run for an enbodi ment of contacting the crude feed

Wol2losaess@r nore catalysts. FIG 9 is a tabpthusnbydabizo
representative properties of crude feed and crude

eRLBONEL o Bl oI S P e ARl S Ui glss

b¢agdlul ati on of representative properties of crude feed

and . uct for an. enbodi.nent of contacting the
cr udeh d8 s BB PRt E PO RR o pSRP RS | o
embodimente of emthctinigl cideiftedsonidtomws or mhare catalpsislbtvarives lfuid hourly
conteicti.ng crude feeds with four different catalyst
SRACRYEOHeS| G 12 is a graphical representation of

P- vapTee 19fis £fabelatict SFsetticd OF Ervde feddlls dnidBeude Deodudis for
enbodi nents of contacting crude feeds with four

ergpedinaenip of eeptacting pruds fepdsat vamqus contacting tTempRratpis-c a
r epr @A kA ihAhtish s \8cepYHIE ROMR BRGNS htiiftetRBASforms,

i
versus run tinme for enbodinents of contacting crude

segidig srohpdiments thergoffareshern by e of sxanegie indhe drawimes, The

AR 6o s%ﬁgr ARG uﬁihc&ftogr Girdt edr&v@iﬂ%?ﬁd’detailed

express I'n" wel ght percent age, crude products

desenipfion thermtotaremotfimtendsd brolifnitthet igveption b ithe partienjardounel disclosed,
' . i ff . . I .

{550 ol i S8 ALk, BBV o S

faffirgpwiithin dfe spiritdad propelofiths presant inventianras tefimedfbyrthe appended

c nhodi ments of contacting the crude feed with four

&Pt erent cat al yst systens. FIG 16 is a graphical

DEAAIEEBNDESCRIPTIONXYgen content, expressed in wei ght
run tinme.f

30 rcent age,. of. crude products, vers r

o O EEDRgHmERss OE B¢ yEatians dre dedcriped Begeinyin gy detsil. Terms
ut héeimeat defdedlay Sllowgst ens. FIG 17 is a tabul ation of
representative properties of, crude feed and crude

prclcj)ol‘sa g&?feréﬁ‘géﬂﬁ%m%dcﬁ?ﬁ%ﬂ AERS-cr ude f eed

Wi t h‘ﬁgﬁggi\bﬁ@t’ rEB ke API fradity dtN1§ISUAR(60 YRY. | I Sraiy iHsS Of

a mol y?{ enumlggst and a vanadi um catal yst, with a
deteriped Ry 49 R$H905/ 063939 PCT/ US2004/ 042430

t hat AfoRfE Hﬁ&ogen:}ﬁfb%ﬂﬂagmlﬁ%ﬁﬁﬁé $hrb8# PerBentage of the crude feed and

nol ybdenuni vanadi um cat al yst, and wth glass beads.,

theergde prpdust e apdatgrained By oS THM dsthad [R8294f crude feed
and B4iHAL rMEO GG batibdR or tRODAME FRARe Rtal PRABACIHANR the crude

crude feeds with one or nore catalysts at various
profheptipg Asslgtermined by ASTM Methed D538 unless@therwise meptioned.
{ abulcalalhehesPRBEH defihiles it AR hERiHTe AMMnGRAIIC, psphal
prodlg'?t sﬂ%(l)r_ese%odlirre tstglgefS cont al%tl nge c:}gge #ees sSpatmn‘Bs
cangant is@s detsrmiaed bngSThhidethad DR2OGT. Whi l e the invention
IS S“C%ﬁ?% %&d@” Ytk Rshe gpgfo;cl 58h1s QP E‘oﬁﬂ% X of the Periodic
alternative Torng,
Table and/or one or more compounds of one or more metals of Column X of the Periodic

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

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

Periodic Table, and/or one or more compounds of one or more elements of Column X of
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speci fic enbodi nents thereof are shown by way of

exanple in the draw ngs. The 10 drawi ngs may not be to
scale. It should be understood that the draw ngs and
detailed description thereto are not intended to
Wonobs/de3e | Nvention to the particul ar form degsi@aedosz430
but on the contrary, the intention is to cover all

m@%&d:&?%bheo DewhiGHY X@Jre@ganas ) ccﬂnhﬁ LRAbAr(E? exdn@lld, 189 8) of

e Spiri t an resent | nvent| on
the Pedetic Fable. Fipr exmmplep ‘m@un 1@ alamn%t(s)’isfqyamne ppmore elements

%CFI PTicﬁo}ltﬁJeI;enaoo@c fﬁ@ﬂgg@;&%ﬁ 910 o¥erl%n-lp9|¥|§1§%£9ﬁksor%o%

HETeih I nore erns erel
clafientg &b othnas] 5F of the ReriodiABIHE. refers to Aneri can

St aﬁg%hd Tes““%?lril &/ater tgsaﬁgg’ﬁg?%é]ts%ﬁ%ﬁ@ %ght

oﬁhﬁéﬂwtﬁ;f abﬂetﬂi?&ﬂa mmmﬁ wéightofan Ia;edmg’em the Periodic

TH3 0 BB QfAGOEPOTEN Hh HRonL Pames HEtigion il By eirhps e

wiighi ¥Feneta dPthe w@%ﬂt bﬂaeﬁaaa&g Foflexaiipld) it 0.D Eﬁm& of MolDg is used per

crude f eed, ot al product and/ or ude
eprfgatalys the a@ct&e&eém@ée 1y melyhdemEn inethegatilyt 067

omysgned 25 "C5 asphaltenes refers to
asphal tenes that are insoluble in pentane.
as pHfontsnEgefers o theweighf of g campenaat W“BWRE{M eNBRPlgR crude

fefgr)é% gﬁ H %Pa &@M e}ﬁ}gr@%:sg%?sc&a abl e %nn%r égtearcemage
based pthe tqtd rvmuhhqﬁ thefsubgteateo " Wippm” rafera bospastt peronillinn by weight.

col urm ol PR Sl TR EHRETRE o the gty

diftixty) procedsing. exanpl e, " Col um 6 rret al (s)" refers to one
5 boilidlErahs distdhs
andl GroBRE" Byt BRngtR i at Gy boghelghi dififibiof BRen 204
°f (490 °Epdnd 33 6C (650 tHat @401 bfPac Disaiblate. cotitSuot|isiasdelérmined by .
Agﬁ{rﬁg%hg%t) fers to one or nore elenments of Colum X
P% di c Table, and/or one or nore conpounds
of  OfHetdbatdms ee ek SRRy genphitrGatn) amnd/ X s fur SEtaied in the molecular
2005/ 0 U 004/ 042430 t he ,Peri.od T
SRR 052 RO R R 5 1 AEETRR D A M thdts
E@iﬁs 58 Ex;,pshez Eﬁftb?ﬂm&oﬂ'@bbﬁj D& flemﬂmf G‘”To}:aﬁbdlswﬁitrd@n
el enent (s refers to one Qr re ele S rom
oG SR PP S BEHECA PRAS Qo . S BroRgy (sbn™ is as
dGORRAMNAADM 8ehéd DI®Ye el ements from Col um 15 of
the Periodic Table, 5 In the scope of t

appl THalrqsen souggs; grferyp hydiegem Pﬂ%@#ﬁ%@l@iwd&a.cempmds that

AR t @lprdvidn t
“%g?kgg?%ﬁ%g&tﬁd? Q:fmg’eght of qgﬂ"éﬁl’éﬁéﬁ frpém t hg'a gg‘rﬂll gdl C

camprivad(shin thedreletfeed. A hydiegenseyrcsimayindpdeybyfts Rt dimited &
h?cﬁ{)éagﬂ)'ng (fg_laé?(laﬁpfe? (ﬁ % éyflﬁ&qm%ﬁs EJ&ﬁ as methane, ethane, propane,

butane), water, or mixtures thereof, A mass balance may be conducted to assess the net

amount of hydrogen provided to the compound(s) in the crude feed.

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

“LHSV” refers to a volumetric liquid feed rate per total volume of catalyst, and is
expressed in hours (h"'). Total volume of catalyst is calculated by summation of all

catalyst volumes in the contacting zones, as described herein.
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wei ght of nmetal or the weight of elenment. For exanple,
if 0.1 grans of MoQ3 is used per gram of catalyst,

the cal cul ated wei ght of the nol ybdenum netal in the
catalyst is 0.067 10 grans per gram of catalyst.
woQdspigieze refers to the wei ght of a conponenpct/DS2004/042430
substrate (for exanple, a crude feed, a total

prod L Qr &l . '

Pr aciiruid M ket b 0GMGdekicf thi ERARA B AP bompounds tht
amdiqgidtat gindandbiespbstura s préspp (25 °C, 8198 MR hgrameBerpeferred to
md-.i-on by wei ght ., "Crude feed/.tqtal ct_ m xture"
o s1r 8 Laoshithith i A ESRORA ' of RhOtifbre Togibotils that
aglityiid gt HTP edhind gr more'donpbiudds alhat Arersefidy = STD.

hydrqcar ho L,th a boiling.r e distrijution between
204 6“("568‘3?‘)5 EE%TS i) E""t‘%‘s‘oﬁ%?e %sp&%%ﬁbms?nmm%
Ugéogtggbiueﬁcti %ﬂli?f@héﬁs@?ﬂd?hey,rﬂmﬁb&ﬁma\tSTM Met hod

7. " eroatons’ refers to oxygen, nitrogen,
and/ oYletds f e B oRgami ALY ée%%éﬁfﬂhaetaiwﬂ?ﬂ%%%ﬁal&
zia€, afselié WhAGATRD Or cdHedifiRAS HEROE OR tEibntiof mdtilsdR kAT AR GF
by ASTM Met hods E385 for ox&;gen, D5762 for total

OrgARi¢ 3Rjenis ag Aeteripaiuby AFTMYlethed DX al  basic nitrogen
ref eng; Ribbh Reﬁwqmezxvgﬁp’)aenﬁkfa%ea @xaﬂﬁﬁ?_o@éaétégiésidue

than 40. Basic nitrogen ( I's as. determ ne _
rexgiming\aften ovppgios and pyralysig ofia sibgirate” MGR eantent is as determined by

Al 096 or a conpound and/or conpounds that 25
: en |ng?ﬁ%@%éesence of a crude feed and the catal yst

r eacNapbthgT wiérd e hyyldocahen comporenispothrkicsljng mngehisstibutide
oo RSB E ) WIFLO iy il Syt

détsrehimd by XBEMMethod D530t hane, et hane, propane,
1 xtur.es thereof. bal.ance

oo ARGl i, Yo, R G R AR RS e

plr: l()\fibﬁﬁdl Fé Ooﬁgr u’;fe&!h smt ?t\thd fﬁeﬂt O? ﬁil?l&l,&fauatﬁumo cemh, ?li.'j:dgmbinations
tprsof Tk 0BhRE Eame it s tkemtingt by ASTM P REFR8 0

St T el Srefiss Belboanalicubid nteyer ST bt dabid i o cruiie KIS

refers to.a volunetric liquid feed rate per total .
vol u&?i"“dﬁmt"éé’]é? §ROfaImgg ar%agic OXYg5R S8LBRAndy p’ﬁ@&ﬁ@ OfERpy© oxygen

cobfohdstBdt ddthoPhave Alcathvgilid SCOA) gdliit Ken-BarbsiiiaRbitaing
all, catalyst valunes in the contacti ng zones,

orgRRiE PYYFER CHEPRIKS nglidogiubers Bt msetio B reSses stises algghols,

arokahfidA1EbHTI X kéthies, AI@IHGHSs, biombiRBRSthérkO whizA o nBaVEgS
one Qr nore conpounds that are liquid at standard

carboRyli¢ §0UP-e and pressure (25 C, O. 101 MPa, hereinafter
r ef eiNRtboh@ensatle gas® Refirs tQEoriponeit ARi/dr iRk A chFdrdRS Shat

a conbi nati on o? one g‘? nor e con‘pouncfs that are
areigesgh gt FiP. STP with one or nore conpounds that are

por | Sapapal) viue CHL A 1085 B o HEEEAL, WA representsthe
figenletiorotendemcy ofimghaliepts is theCimaleifetd: \DetdrigitaGpn ofibe Brblue is
de%grgb%d by J. J. Heithaus in "Measurement and Significance of Asphaltene Peptization”,
Journal of Institute of Petrolewm, Vol. 48, Number 458, February 1962, pp. 45-53.
“Pore diameter”, “median pore diameter”, and “pore volume” refer to pore
diameter, median pore diameter, and pore volume, as determined by ASTM Method
D4284 (mercury porosimetry at a contact angle equal to 140°). A micromeritics® A9220
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"Metals in netal salts of organic acids" refer to

al kali netals, alkaline-earth netals, zinc, arsenic,
chrom um or conbinations thereof. A content of netals
in nmetal salts of organic acids is as determ ned by
HNolbddisaed D1318. 10 "M cro- Carbon Resi due” périkIvodios2430
content refers to a quantity of carbon residue

. | .

ing SRSt YPRORAM Gt TR KBY By By gptmive
thidetvhlmes. D4530. " Naphtha" refers to hydrocar bon

SOTBRASES b b bl A, R S S S s

(1080 s diternsinedlsy ASTHT Miethod DSFOASTM Met hod D5307.

contiFER! B fr et CobTy LB o PR of PR e o (e

contggtfacelared” 6KEtatal ;ﬂfmldéf&nﬂrkd’By ASTM Mediodd3668.S

t hereof. The N|/V/ e, content is ermn
Vet KdANBEstor to fprignymbepexpre .rwil ‘F EIEE%?@S‘%M pet
ofiafnp Feulfmm {355 Fetephined BYASTREMethed D664.

“Non- car boxyl i ¢ containi n% organl C ox gen compounds™

r ef EMEQ refsraga hydoesthersvithcobpiingianss falriburn Rstwesa 83 2C
(633°BUY 5364 (1668 ﬁ&pehqg@mww&;&&%g s ERRReRIY ASTM
or gani ¢ oxygen corpoun I'nclude, but are not limted

Method B5B@%. s, cyclic ethers, alcohols, aromatic
I
o iy RSP LA oS S 90RO st 6
detdximined asidg ASAM Blethad 'D446f er s to conponents and/ or

m xtur,es. of ¢c One.tstht
( pepPiESPRER) LY icgtion, f is tobe Undé S0 r@ttlp?lﬂg valug  obtgined for

-'val u 0 a nune
a ymbuej ofdile substiagnesakistontsider lifdits of tleadst method, thetestymahod

mgﬁ?segi% chs |n t@%{?ﬁggteﬁtet%rsuc@ter gait inon of the

) NEa(Srtiﬁ@ﬁﬁﬁbe@ﬁiﬁu&dgﬂidfor@aﬁﬂﬁi fobm Aymbadrbmmntmmng formations

ahen skl Aessog), mepely B o fiie e spfall o R dhpssotic

it Mghid! StabilizRibndikyI0ERdE banie het limitaintd, remova of abnsemidensable

refer to pore dianeter por d| amater
E5e» e Fileor cambigbeR et f%ﬂ;ﬂ‘ﬁw lgeeﬁ crude.

SkJRRBiHzNi dAQER TR béstirat, ofpithAsio, axe%k&lueﬁmﬁéndldﬂ rétéiing site.
A mcromeritics(r) A9220 55 WO 2005/ 939

PCT/ wmlmwmtmcauahwﬁ@ﬁbbﬂen dhillecndfor dragtionally distilled in a
tr&ﬂﬁ&{t SRRty (BRECR muH'.l ‘?‘2? ts b&%ﬂl%ﬁ&‘ﬂﬁ& oilig Rhe di@ributions

t hese val ues Resi d s to conponents _that have

(for mﬁnpher@phthmgiéstﬂms%,r\’@@t m&rémvétﬂwal% Distifagtgn includgs, but
1&8{ uga; 1] atagﬂnlaﬁ%ﬁz dor VAT, dishidiios miefhods.

eet o gi per barrel of crude f
Uhﬁsnlfed @ed/arteﬁt‘acmﬂnatad stebt zytécrud@s ey idednde W@ewﬂm a

c%otnl'h%bggaﬁ)g% 4 in quantities of at least 0.5 grams of components per gram of
crude. Examples of stabilized crudes include whole crudes, topped crudes, desalted
crudes, desalted topped crudes, or combinations thereof. “Topped” refers to a crude that
has been treated such that at least some of the components that have a boiling point below
35°C at 0.101 MPa (95 °F at | atm) have been removed. Typically, topped crudes will
have a content of at most 0.1 grams, at most 0.05 grams, or at most 0.02 grams of such

components per gram of the topped crude.,
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"TAN' refers to a total acid nunber expressed as
mlligrams ("ng") of KOH per gram ("g") of sanple.

TAN i s as determ ned by ASTM Met hod D664. "V GO

refers to hydrocarbons with a boiling range
Wiosdobsrdesdse on between 343 C 10 (650 F) and 538r/gsiodddieso
F) at O 101 MPa. VGO content is as determ ned by ASTM

Vet h zeg _?Mgés@%?i B%Opﬁftfeg aﬂ(RN e @Elgﬁlee& crudes to be

Vi SCOSI ty at I SCOSI ty IS
trdmpemd tn@dnvamnqmgl tgEMnk/Bacilgies M%mpbrtat:dnstams ot exeinple

o B U b el ol o 5 R b

renelart thein Idsadmmmgede mzfadifanmgeﬂ cn.fde;t imay beBEacnqitd‘lﬂJdto atMSportation

cél%%;@g?t g%g%g*g%vg d fl ed, ang{%:recal or egq%o t est

dfs@dx@hﬁa@éii cfrﬁdamwdoﬁsmfcww 6 such that DfcdBtvbie it indlides the
n stapiljzed, Cru(gs may |ncI e crude oi | ; Crudes '

adyapiaged cayqe jhad is degmed top; costly ﬁocrr drepsport, /ey treat
St abPlloFZtﬁ&d STRisHBNniapad dHiBos lg%stmaﬁw ot drb ﬂ%ttlﬁﬁtéd% &) TAN of

renmoval of non-condensabl e ases, water, salt

adeash DA aatilegstd- 3 hdvisessity oloahleasb! ¢S§d§ 'AR] afmtahaamost 19 d) a total
bﬁﬁvf;‘ﬁ! donfeRifofGt 16K 0. OOM%aﬁﬁ aPid 148,060 gFahs OF NEQ/FRGRHEram of

or proximate to roduction and/or retorting
c@lde,@J a tegal digtetoatonmy contentes at lepst OA06 grams.af batsroatamesper gram of

ey BBt of Rkl PP L U Skl 55 e B LAGETE L

Ity to produce nulti onen spedi
a*ldlhlltenngcqnmgcd atilegst |010&lgammef Cq atsphalignampf gramefisimdeah) a MCR

ol 5y Y S IAER, o Bt 0, BB i

sﬂmmﬁ sraaic addshist iehdt 4100001 gmtris of setaisieo gravactisunde; or j)

tillati t hods di sti nd/ or
Fiion e 0B SIS BinpotlfeRls\dins@%hriii fhydg may include, per gram
of disguivaeinied cmha,tat haste 2agram bbmdtw bkeast akﬂogtamm‘ asidue, at least
guant [ t es, of a

0t SRR 2 g S e p PleEil. G BPRGR R bt
dimaﬁtagerdwﬂmmatychwﬁmmd&&an@m DQd)r 03t d0:50.3 or 0.5 to 10, or

esal te ed cru nbi nati ops t her eof
0d% @&éago FoRBRE ot R ATy of gisagvantaged
cﬁ1ﬁ§ indytiabe féulfuf éntent SR 1645t 0.065 SaMB,M0 RAD.01 QY 8t 18ast
boiling point below 35 C at 0.101 MPa (95 'Fat 1 atm
0RZ ¥ een renoved. Typically, topped crudes will have

ac Oﬂlts%HlE eﬁf:ocﬁﬁxeﬁf? %‘isa@valmig%é Qﬁzdeﬁiavé’?ﬁipm%e@&cﬁﬁﬁﬁsbut @bt

at nost grans of such onen ram o

ligngtgeh al:%ﬂt! ef até,@sw ?@eepamwnw @ézgsgr /08231@3@ of Oxygen
%P of abad fedf @) é:ﬁ%‘&izﬁ%ali&)!?cdﬁféﬁpgf eg WSt 0 (REraRs bPw JsBﬁaltenes

I'i zed crud to conventi onal

perrgaan pbemdsf faed; ) 2 higher bl;u; i%ﬂgﬁ@ﬁéom @or exampleet 40 cBigr a
ﬁéé‘fﬁ% Gith AT %Mg‘@ﬁm le tuﬂ‘ %) a ntehlf F%émlts F’l%{ﬂl Eafhg 48 Srganic

ave one or unsul e’ propertie ren
a¢1ﬂmﬁadlessi 0aohlogeds ofithetall vengraged codeded) eraybilptions theneof
unac able to a trans

A BRRAR e g may ek ;%té :gfa{r}h%f cgsaa‘rd\rzz!m%évge %%dQ 'at fbast 0.001
gmism lase Owﬂé greﬂhnssaxoht aerattageuglamu dehydl:mms mblinadaoﬂﬂigumge

dln%ugon be Ween 9 g& and E(ﬁ)s Od {01%'/13 a.t east Sgrg.nqg at least 0.005
grams, or at least 0.001 grams of hydrocarbons with a boiling range distribution between
200 °C and 300 °C at 0.101 MPa; at least 0.601 grams, at least 0.005 grams, or at least
0.01 grams of hydrocarbons with a boiling range distribution between 300 °C and 400 °C
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di sadvant aged crude that is deened too costly to
produce, transport, and/or treat. . Properties of

di sadvant aged crudes may include, but are not limted
to: a) TAN of at least 0.1, at least 0.3; b)

Woeesdshage Of at least 10 cSt; c) APl gravitypatu§Redinsase
19; d) atotal 10 Ni/V/Fe content of at |east 0.00002

o E8Tv ot BEEP o e BT O e IR Ot

h9dr0 &bk aith aqs‘mungtrﬁmgmahsmﬁmtimrbegvaaﬂnw °C adI65®; ° ét 0a01 MPa.

resi due,conte f at at 0.01 ns_of residye per

0 r o bpon el s seun SR ner rn o AeaPRRESrd afletst 0.001
gh@@§i’c 160300 Bhs, OF aﬂ%asaemln @km a@em%m a Bdluﬁgenange

h) .a MCR content of at |east O. OO

Cffthion ot et 10Dy Coat O SFRe: 5 9345 0,90 L ey lagst .95 graans, or

ok o@fgramsgﬁny&o@a&m 1l 8o 0o eARBn 100 C and
nmet al s am o crud e, i nati ons ther eof

200G 5o By et ©.004 gy wfmge@e@gmw oree east .0 ciparis of
h@%&res ﬂ}f a{:%ﬂ ast Cﬁ%!%glr tioh $S6vee b0d ﬁﬁd %@Jz@%l MPa;

e, ans of res |
aplegst gﬂ&hgrams, at &eitdU)S gramgtor kidaast 001 gragnsa)félydtbcarbons with a

N SRR S b e

goamsQat Jeabi0). 003, grams, o2 @t IBast 061 ghants dfhydrocdrborsawitlaa boiling range

R 02 ST G e, 7 Scomt ent of a

| easBorfle ﬂl@ﬁlvgﬁtm criddes hag sichideDder grmf dzﬂfdvﬁitageé @filde, at least

oD e st LTS Rt Aot T s G DER s iy ke
rétige distrib@hci oft Most)002T @BMQE MFhQﬁi #daitioafo Biighérdailing

cempoReii  Tar: B Abevipeedir S b e i rdvraced bride,

caaanaf $1RA BSABEHbEE I hhost O &kt nfbst @1 Biaghaer t han

desi red vi scosity (for exarr? > 10 c$St. for a _crude
f eedSPe Hsgdwpn t@ﬁeﬁ\‘i}"%d?s BRY Hiclyds e gram ofdisadvangaged prudgyfat least

ormt sl 1&@&@055@&&& o fit 18450801 granﬁfdf%m%me&nslv)ﬁﬁﬁé boiling

01 grams of netals gwam of cride; or

0. 000
ravgpBiswRpnenef of leayt 289 °Cpt gé@l\/ Baged crudes may
' nCl @&Se dl%‘?}aﬂﬁg%ﬁbﬂjdeg ?‘ﬂiéﬂﬂlkgg:? Prand Hﬁﬁsad@&nt%g%&x?ﬁde at least

grans, | eas rans or at east
0®0b$rag\s,aﬁ*réeasf0 Qﬂﬁcgr@na 1op atrleasil Ok gami;mf hwﬁ@carmemth a boiling

,%gg»algﬁlgu%éfo apgg%g@ 5 C and 200 C at 0.101 MPa; at

rans, east 0.005 grans, or at |east
0. Ooﬂxagxmmf dfsacimnawhub@ns shapintight e treated ngjng tha gocesses

d?gé F{d l'%&%r %@lugg tb\ﬁf tnofl?ncl)mi% t ncdbcgeg erogl rrcgftth% pﬁgﬁnq'gp%?l%t of the

worle:1U.gr Guif Coist hydhootherhOalfonnid, Eamadla @lat sands, Pasajléan Santos and

byt 8 mAR AT Do ot iecnhNeRh Son dpelp

df&hm Chif¥ed Boliai Bay, VénehedhiitZ1{lia Malagsianmd Idonéia $ 16,

di <t TRTER CsatBReSu090 T st CagropEHer ol s,

dishdvastyateagiRsisueh ke theBRtel Bl abéPtabRefor GirRPdradtion and/or

di sadvant aged crude: at |east 0.001 grans, at |east
grans, or at |east 0.01 granms of hydrocarbons

Wit hA 3nfa@ 'aild/&%zsfaﬁ dhudit Eﬁapiéttb BE‘trQJtecﬁﬁeréfﬂgreﬁeﬁ‘gde as

at 0.101 MPa; at |least 0.001 granms, at |east 0.0
“@nderfged”odhe crude feed may be topped, as descnbed herein. The crude product

resulting from treatment of the crude feed, as described herein, is generally suitable for
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at least 0.01 granms of hydrocarbons with a boiling
range distribution between 100 C and 200 C at 0.101
MPa; at |east 0.001 grams, at |east 0.005 grams, or at
| east 0.01 grans of hydrocarbons with a boiling range

Qiohobsdasdss on bet ween 200 C and 300 C at 0. 10pcVp8e04/@b4a30
| east 0.001 grams, at |east 0.005 granms, or at |east

ufps Bl Ao teat il HRURRA Ml e pHRaRP bR R frited.
hertinlaeacldseOtoldbd corgspmeing atopbrdas pf we_@ﬂﬁexgs medinte&tude than
oGR8 e TR ARG Bt b bl WA
fesd,herchysatinhigape economideslueaf/ thenthdedesd. (Such grudepoiiuct may be
s o see e SR ntypane S AP oA
trédtinBntandyQhélietieddifuiiann, dbnftallititioh @Rd/ef atdlospiRfié dik@htion to

"Cat |0.101 MPa, in addition to higher boiling
TP SRBRINSS. Typical I'y; t he di sadvant aged crude has, per

gr amRhinfdhSFA R TEAdn GdcbfiBncedwith HiveRiins Qbsciibéd herein may

i/drocarbons of at nost 0,2 grans or at nost 0.1

h ,
ingludprgontmiing theicouigfeed v thdbr catallyets) ireg cantretingzonegad/oyr am
ol . t
B AP0 S s oy R o oy
ofyyundciedmay boshangel tysonthetgf thxoemdmiged with ond enmere Ratalysts
ma\)‘/’k ?oﬁ@[? 5%18%’ ’E%%g"?é’%hc%‘%d ygi&gégggﬁlp gg%g Cruc g’f;i‘%at agf

pOfiied grtherpreseate bfrelgira@e0Qireg: dnmsome embtdimentstth@hBitogen

sSHRTF pik e R ol 06 el oo itions et o

prdviia delativieyomehllcmodais of ndtogen ti torhpound@hingte cailafyed.ne

P! RS54SR Sl 35 e B e 024

eﬁégefegd\léﬁtb@ boﬂﬂac&nd g Ghadef1 oﬁfra&bncgﬂd 180QUA bgitﬁbcﬁgg Izbﬁemgw e a
nada Tar sands, Brazilian Santos an 0s basin
BRI £ PATIOBIE £ REFORLPICBARCRS §1 A AP T SABT R EceE
Eﬁﬁ@,ﬂl tsfof a%ﬁﬁhﬁd IganQﬁi:lﬁWﬁs EkﬂibetB&th tol/@ FEd B#cﬂ:l‘&ao?&{ hd,
aysl a, an ndqQnesi.a Sunatr.a. reat ng. o .
S, B AU OHE FrEEIE Bt el GO SR & flidizsd beho
rea&tof] h%ﬁg?/ Adabaf] Afd & HH\H@Sqad edhthdial, ThRerdh beBSdimess, the
e

accepta for transportation and/or _treatnent.

A
CoUtaFHBE SYFIFMbIS 08 0L eRyPish toageaitshonsdacilitys (Cantact of thecrpdetsed pith
th@ngﬁtﬁjyﬁlt(@ $n EREREAE st 13 may BE lédc%nflﬁlﬁﬂ_sr Rro-géb% of b Yalen He8&ts.

y be topped, as ‘described herein.. e crude product
r esuThe oeptaptingrrone may inshwde orfe or Haorecalglysts §fon example, two

i o : ;
SR b aftlimenh ARBELAYS ot ke kﬁ?iaﬁfgfﬂa%%%’é‘?f‘he two
catalpss manteduder Bgd of the grudé feed eSabseaeenpeanthst of the sduesd AN
|

o518 B LBl el SLERE b Brob B SORE IR Bbtdles P
gewvityd dnfofedembedimbms, §AN, sistdssy Y Eepontgitg betproatoms toment,

of, Brent  cride, .t han the crud f eed her-.eb
e eony A ER R tret st SE e O i P R degraget
clabgrcliey gledilrs rebkfive® the same properties of the crude feed after contact of the

crude feed with one or more catalysts.

In certain embodiments, a volume of catalyst in the contacting zone is in a range
from 10-60 vol%, from 20-50 vol%, or from 30-40 vol% of a total volume of crude feed in
the contacting zone. In some embodiments, a slurry of catalyst and crude feed may
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5 refined with less or no pre-treatnent, thereby
enhancing refining efficiencies. Pre- treatnent may
i nclude desul furization, denetallization and/or
atnospheric distillation to renove inpurities.
W8k Of a crude feed in accordance W t hpeT/US2004/042430
i nventions described herein may include contacting

| Yt
i AR 00 Rl 0 0083 B2 oL e B CRAAPLY 18 grams of
crghdesd ih thegodantingeoneng zone, at Ieast one property of
a crude feed be gh con f e.
F eod Coier N ot G° BRER oSO Tl 1 EpRbHifia o
t@npqmmbypres‘surehQrdmgmde@ﬂhw, Icruds dm;'el fvhod comblnanons thereof.

e copfitn Sae SO MRS o7 o AR Ao Emouse AP T

vﬁﬂﬁp@d‘:ﬁé@bﬁerﬁ%&d ﬂ@ﬁ@élb@fhﬁn thedontiRERs zdhe miadi rangkFrin@ §0-500)° C,
gélons react to (g rovide relatively small
SR 700 G0t ﬁ%‘%ﬂ&(@?mm&%" gy e &g 0-1-20

Lﬂ's@l 12 N[Pa, @I@Qﬂl@ifﬁ% 6-8 Mfa. QoS @6F ﬂa@@nﬁ!?&e@%ﬂ%@néxﬁ]ﬁl range
i ncl udes ,contact 10%0 pne 102A crud feed enters

feounQ 430 hng0 8RB, 13- 5cbilbl uiof 2‘11@41 Av st erbadiments A4SV
iR el B, af RAE I PhY, af‘Ier‘i"ii hONorQ 1edstipget or, mul tiple

portions’of a reactor, or conbinations thereof
Ex anjst esbagimentsip mhichtthehydragsn spures isgupriied ase gesd fayeample,

hﬁ(&x%géﬁaéas), 4 rJho)fa?ﬁle%o 0 s?ﬁ@} en sQedfd BOLLAES ?jp%g%zsn ges

a contin titred tank reactor )
feont 0.14160,200NIDd’, 024800 Nmd/ng'p1-8,000 dbe’frot, 2-SH0 Nm*/m’, 5-3,000

1411}1%1 ‘ ld %U}gmg Eo%?atc%d v.gt!hnthg ggt%lg%@? o ao‘dl o §0ur&b?n some

system 'S on or cou f 0t TSh
efr@odlknem}, is @mﬁm&ﬂtmﬂf catriee gas(es) and meiteniated ﬂxrdnigh the contactmg

B R Bp 08 el iR Ry Bk o T erviyses

niayrfamlimt;a ﬂomliflﬂfbﬁbnﬁj&&'eadranmr ﬂoﬁra:&‘&iemﬁ)g(eﬁ sourex{a el centacting

5 | t nmbh.odi t t t
G Ty s ey PP hibce SHIO0e e poitadtig okl e

efibydifrRats CEhylifNe®§out degfo Exiadeplé, aetrog Sl nsetiiine of cthaie) AaY be used
of the redu ed T@éed crude,feed wth the second
GAMARPREEM: and i ncreases

AP' THé Hﬁﬂrégén sdxﬁc&hi}ﬁd'nte? pbREHR RbRe IW-cu‘fﬂeﬁ@ﬁﬁith Yhe crude
Ni | V/ Fe content, heteroatons content, . resi

feed e eonduit AfY org;p%tf]y viaspndigh 1o, dp peptacting z’P’PFelaO@ contact of the
cRige BRE W% cﬁ\‘faly"sﬂﬁo&fcb@aetoﬁ! BrodGét 124 nﬁlﬁ‘ﬁgﬁ chde ﬁfodﬁ&aa'ifd, in

10%relative to the same properties of the crude f
serpe embedimenty eaSofIn S07ee TRhodUESIE @ sarier Basgheoraingrbvih the Crude

fgeﬁtaﬁb/xﬁ’&é ihy tg% ehShiired i SHRGC 0BEThS totd §\‘6&u‘dﬁﬁa39£x1t contacting

cata e cont act| ng Zone 1S | a range from
o 63 auép%erSﬁpaa;moa@m@oloscwa;@ondmtﬂm;m 30- 40 voI % of a

tot a u
Sorm R e SR chi el Rl RS B bR 0B, o e
pmycﬁsmwm!&/l@@m wa@fidﬂ WWO&Q@MN@, g@-li@éd $aparation.
005-
?1%#1 éliodper e)ggsegPrgtl rf§§ vig eco?c(leuét(]j‘l lﬁhg}dﬁgesn be transported
t@ﬂaﬁﬂspmatmg caETS pqﬁlimsas:(trag@vesmﬂ irdfin@tiss, bthet frécessing zones, or a
o5 mg.tlon theteot e gd%)fnaly%cll l“cll% gas fo P ime Ei&m?go}grml:éssmgt or etx%mple,

hydrogen sulfide, carbon dioxide, and/or carbon monoxide), excess gaseous hydrogen

source, and/or carrier gas. The excess gas may be recycled to contacting system 100,

purified, transported to other processing zones, storage vessels, or combinations thereof.
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tenperature, pressure, hydrogen source flow, crude

feed flow, or conbinations thereof. 5 Contacting
conditions in sone enbodi nents are controlled to

produce a crude product with specific properties.
WwO'tossfosdows € i n the contacti ng zone may rangepérmmmmmso
50-500 C, 60-440 C, 70-430 C, or 80-420 C. Pressure

. i ¥t BtheiQ\ontitind B i) e il eI oo o
tq@nm@m iy Wrémgled irftworer m01e7 @dtagtig zodes- Elge ugfal pm:i@@ nll_azlé:\i
- - n sone e oal nent s,

S%gﬁte;dtgtf&?leas%mge W?%,lc}g?({%aé@g* 11 h-1, at |east 15

h- 1, FK}S. 213 dre sditmairs lof dmbddimenth ot bonewtisg systevmmﬂl"thﬁthmludes
i i f ,

o o e RoRing Saped.. T i 2 pB0 28 o800 psgel ifoipdss

Emding Z&E)Mezlo oofyII Klf%%g ?dgmgaﬁdﬁn%f ng, gzinsﬁgg%m% He.

%ﬁiﬁ agd SAo%R? tachpgones 100, llf'@?gfg@e cieRicted a3 rpptata coptacting

Z6hes in értGedettr AlTHS érlido feed ERert YSHIR GRS 2 ST R ia édhdi® 184.15
enbodi ments, is conbined with carrier gas(es and

r eci Pesemscabodimenisdhe ¢amder ganissembingd vi PEeNSPUIgR N
cORNith 86 afdPis nﬁesamsh%nm ﬁietcﬁﬂtgﬁﬂ]tg s a4 D midhd O n.

The carrier %} acilitate flow of the crude feed
6

eﬁlh@lﬂimpntﬁ,la@vh@fn infEGHylel B Hend 38 thedpdragen pryresoamdioe thersgrrier gas
g%ﬁé{ # one' A E&ﬂt%:hsxg aneWm%&&ﬁéﬁ‘&eﬁmM 38 cbuit 106

e contacting zone

ahty@trm gdiitedtioncountéritothe dioangfithe; crhq.ecfmbm,, forretaimple conduit 106",
L N AT

feed umay enhrayge mnhmandmnbmmat nfythe omde 02 with thel catﬁmstl y with

condepitdopbEFRakRel SAE ool o Bk B o frsmseed

st¢ard ETHedad swednh flaws frbma lcyshcting @OMCHR ta chthcingonel LRt In FIGS.

i abrie 65 S o h Sk AR 1 o sSBTne apne e

i s cOsddtiag m;b Imt)z:, 284{3 qn$ ﬁﬁy ?&11fd|e ofie aﬂﬂxbfercatamtshwdzrsnaﬁﬂ in
i.n .condui e to r odu
FIG B g e AP a8 "@E‘zﬂﬂgf‘%éﬁga Sh@ierpeongcting
z6RNAdYI As $Hdvn ih FIG.SPR btk ktrén exikQBntdchify £ondd®4 PlaQeb@it 118
may be separated fromthe total product using
a’@fg?ﬂ’éerg‘%\?qm E(par ation techniques, for exanple,
gas- TherpédkueaR %Ia?‘bb @Butacted\RitlF AddstRnl &@élfstt(t E?r?oﬁt‘é'bﬁng zone

separ ation zone 108 via conduit 112, and

{4 apdlos sentasting goned 16 foufosp dhertatel praduchr Thetosal ppidpel oKites,
c&ﬁ&ﬁﬁ@ SonéQ$8 BhPor c[)ﬁlﬁétﬁ‘l%rz i) %6%3 Chtefy sgﬁ i n@ %‘@ﬁa conduit

onbi nati on theré€o i nclu

lan r'lﬁ“é(?ﬂlﬂ‘e pradgctsndleneas is(gre) smara@daﬁmn @he toihyptpdlg:@nThe crude
pobhdt eER Segaqg&gr;: &l Qi Sleeondef pr  carbon nonoxi de),

excess gaseous y rogen source, and/or carrier gas.
The Bfdcé & ghamatepf ieemenljmént df ¢ epeutiva conengstsest efn
fi.ed n rted. .t rpcessi ng,nzones
cgn[l)a%un %H{?lélsfsogl ;l‘hé &%ad%gr% ecei Ige1{hf:1:n{olp§%c? or unfﬂgp% CHES
s@@@ﬁmoﬁme 320 ﬁé:ﬂ?éﬂdﬁﬁ(]@ﬁ/ Iﬁékﬁléh%ﬁlonlznnesmng atleln dipokioh 9f the

co cting the crude feed wth the catalysi(s) to .
S e A ettt s bt e AhsrpeainBleesparging,
membiafe sepagtic) BRSsurelieuctiohab pRidackits cARlY f&8. For example, water
may be at least partially separated from the disadvantaged crude. In another example,

components that have a boiling range distribution below 95 °C or below 100 °C may be at
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separated to formthe crude product and gas(es). FIGS.
2-3 are schematics of enbodi nents of contacting system
100 that includes 5 two or three contacting zones. In
FIGS. 2A and 2B, contacting system 100 i ncl udes
wWOEeIng zones 102 and 114. FIGS. 3A and 3Bct/osiobh2430
cont actl ng zones 102, 114, 116. In FIGS. 2A and 3A,

1 YRR Q%ont 4T nﬁl% &S&&V%nm%éﬁ:r&{eeto SRS ﬁl@fﬂgie feed [n some

separate g zones one reactor
embedimenis.cit ragt @podioniof gaphthaand compounds qulamamm Inuphtha are

TR0 s Tl b6, 1 b BB AT IR ol e

sepatsmedtdompommtmmsmrammemeasﬂaxammﬂun £24.1n certain

enmbodj nent s, sho in FIGS. 1 ,..and 3B, t.he .

o S too S ot Pophraich 7ot 1241 303e Sodifients, fgcludes

aquigiure of toiPorRAI withta Uﬂﬂm@l o@im6 di&trid/Hi]ltibh of @tﬂg&iﬁlﬂ(ﬁ@or, in some
or_i jrection

rately via conduit
R BofmEntsaboling s dsabutippotat (fae 12058 Jypicaliy, the separated
cRida Rl ﬁ:cmaemﬂ;ﬁ)hm% @ compofishli Wit R be1link fahgh Viskirfa@iBn between

6 i&ceo and/ or the carrier 4gras counter to the flow of
196;1000, G 201200 "C e0r 2081B0R riraAtieasin ppripnof dregimdednecdenits o
sépamtieh peiR 12688k éﬂtér@c&n%ﬂﬂféy@ﬂex\hs}too (SQDER Skarfiile ttﬂ@cozntachng

crude-feed with catal zst (s) I n contacting zone
Zonss isF1GSE Ed)via spnduitri prcessadis formg crydsrproduct. In

sGROL ARSI diBehts Eégﬁ% aliff 242 r1 gg%tafp e\«g&@? it m stl]c% or'dBwhitfadm of a

3A and 3B, eed st Rontact | ng zone
desglting gnig ohﬁermwgsumﬂn cnutle pro@uetiexits congactiog exsteh® 200 vid 4onduit
1216 may include one or nore catalysts. As shown in 20
FIG 2B, the feed streamexits contacting zone 102 via
c ondinispmg e@bodierssithy gudeqroduct is bg:ndzd)w&h F lzthde At shthesame as

{ {
of St i e KT PO SERRI TR bRl POD0 A b il Vit o
Clﬂé@hhmtgraahffemﬂyvﬁaesﬂydhﬁrdﬂrﬂlﬂughﬂn aditaided }ﬁtﬂdlllct having a viscosity

in ct 4 and/.or onta ti.n
g Bt (L vieloofiP Bl B Hydp e and e v3RES Sl B G I nother
exlmlqi];ﬂes ti2nge Iptcalnttinm tbiad édlvﬂutlﬁﬁdgcg havigi AN tﬂa i# dif&rent ‘
ang enters.separati ne, VI
iy BERE ¥ biet B B gL B berseds B AN o thg cridappoduct
aridthe tradldl THerbdahded proditem@y bélGuitable @@Metns@ﬂah&n SRS trehaindit.
duit 112.. FILG is a scherratl c of an

zone, 108 vi.a IC r,}
et TEHD TPICh Sel s8R PBHOURBFA, GPLt ek RGPS Contachng ystem
1600714 Scidui 904 WAd SRabO0portldiForheSRaicARbaeS E{xﬁ‘srdéﬁﬁc&% sy8€M 100

toppe ed) enters 30 separation zone Vi a
i Gt 38 o s PRfodidsa e lomcing phse 130, Dublendisapons 130, at loasta

pdRfbd bfafe Ghidd R8st fs%gﬁﬁeiﬁacﬂ@ﬁﬁ ot5d 69 Rore PrSRARLEH fHSdEShple, a
techni ques known in the art & or exanple, sparging,
bop strepEpwieh a3 @ﬁhﬂlpp@éwﬂ omea@mnatl@hqf ang op meekicrude

febd§, acc'i'liﬂiea £88reed OF mﬁﬁ%ﬁﬂhﬁmo dudg%.)ﬁlé}l e@bro&ﬁ&s The

partially separated vant age
DIRPRSS $Hesams, |feed, crudaypomixtires ﬂ1¢ra¢f dreingrodndsdidirectly mtmge

B R v R A S
mgebloeeteskin for near bleediog sme 130t Hepchderated geodict ma}udaﬂ @rddoet
spg&ﬂgﬁoﬁsec?eglgnated g’y Eneries and/or transportation carriers. Product
specifications include, but are not limited to, a range of or a limit of API gravity, TAN,
viscosity, or combinations thereof. The blended product exits blending zone 130 via
conduit 134 to be transported or processed.
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enbodi nents, at |east a portion of naphtha and
conpounds nore volatile than naphtha are separated
fromthe di sadvantaged crude. In sone enbodi nents, at
| east a portion of the separated conponents exit

woReslessam zone 120 via conduit 124. 5 The cropesfessiz4so
obt ai ned from separ ation zone 120, in sone

140]
enboglipigng %chz it %twy&{ﬁaﬁnoﬁmrﬁg%ﬁuﬂ%dﬁt 122,

boi I'Tng range st 100 C or

mwhedlsahbmaedemds is sepasatid asmyevieusiedeseribadity faringhe ondafeed.
The gl e ub sl L Gl e pbf, SRORELE fondil 496, AP some

ccdmmhemtbfrbmdlm detlvantaged mﬂe d}ﬂD@pﬁaﬂdﬁﬁ}rﬁﬂ R0 @a conduit 124, At

800 T, At | t t f t f t
1639 3 p8i0p 3 16 oo Py SRR B sy e (DA e puilieone
1300 rdug e Condinid 1 28 Xauhigx lﬁocekmemm aralién obgdes 2neeislending4068130

1-3) via cond 126 to he fur [.oc sed to f

167 Yif et 132 i ate iR i 6 é‘iﬂift&? s & lfed
prbdfkt MiNe ttlaada@?toa L RLHs BleriiHgSRA: P30 diawBsduieam of a
desaltl ng uni After processi n%&;t he crude product

exi t18 sewp embadiments, yhe capde perugt apdias ik hignded produgiarg
PG tATD  UARBR R d/ob B Bedthabif SadPlitp APRE chude Ploaid @8d/ th8 bRnded

crude that 1s’the sane as or different fromthe crude
prodieat may be prosssasdsp eroduprronpurtelalnrodisst sudhgs RaspatrEem il

h res ?‘F&' n‘gblhluﬂﬁsé Bﬁ?ﬂgﬁ%cég% pr ocg uct ﬂ“ﬁ%aghf\??“é‘%g g‘? Ctﬁ?'ﬁacuonally
distilling the chwe prodnctiahdlon/blensied profuesito predues enger movtidistillate d

sl 5583 oS bE o b A QIR B o

mbtextistillstedrations emy be Bfdivtreateby produci ng a product that
has AN t TAN o 0
and EO&M?[E‘ l?% %%é)é& J]|c1)1r%to uctﬂ{rrlgyt‘/)i:gtel%ssyugﬁgb{twgo %,

attrnasn Slp%,rdrat nost 18%dyf dre TAN af the otude fokd. dinsnue ¢rmbddinnts crude

piuc B & ONGR B a1 T O b ndp S LA B e

cmhcex(“jeed ume:;gem eiiBodits, Shmﬁegﬁbdmghﬁﬂﬁhﬁoﬁlﬁnosl i sat most
ondui t an S i ntr.qduc i i Z0 1
Sretattst 0 abug ek deapoe B s st B o S ar i A g v
ﬁ*@c?iéﬂﬂ?y B A 0a610.0091 a@d]mdi\eﬂequed ﬁﬂy afleaf .00 B sammsh diments,
Sl eans or ex r.oc Nn S S
Tﬁlalm#ﬁksacréf{ﬂ )f‘awgéaé r@ig@# &é%gﬂtﬁﬁ% ord}- i 0-1.

f eedm)some eﬁbé&i‘lﬁentél e HER Pr&REs halla tHlakAMV AR chteifht mba
roduce a bl ended Product The proces

stre
9¢% 4 mogt Wik at st P Hhraast Phehrabmogt % o the Y Exontent Sfine

cﬁiﬂé ﬁ@& | Vel dhidR préduB i Sdehe2RBEiRdHks Oﬁastm&&mﬁwmfco&aﬁhn a
l'ending zone via conduit 132. A m xi ng system 3

rabge oldc¥¥ed 0r79%6 20:68%: onileHp abthe HHEV Tgepntcpafl the éwé%&ed In
thl diﬂ?éﬁts Eruﬁé ?QH&& has; @Fgrixh oREHge ?roEiﬁ& 'agé%tr%?v}%

neri es an nsport tlon carrie Pr oduct
crswpmnfa maqﬁmsl xd@] guhens thfix 187 gramesy 3 1xi 16 g@@mtt@-? xel 0 grams,

OLFREF Bhadlo A ko LB e D ot BBt 10

giatme RNy /Feo fresob8Cmbodimentnidie kdtal NIV Fe cblnertt loﬁths poxde prbduct is

7(? 536%,%%5%, or 9%21 1‘6‘% gﬂgg’ﬁ%ﬁ% conter qr/f]t&esczru&) (fl 2430

In some embodiments, the crude product has a total content of metals in metal salts

of organic acids of at most 90%, at most 50%, at most 10%, or at most 5% of the total

content of metals in metal salts of organic acids in the crude feed. In certain embodiments,
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In FIG 6, the disadvantaged crude enters separation
zone 120 through conduit 122, and the di sadvant aged
crude is separated as previously described to formthe
crude feed. The crude feed then enters contacting
wWosioes63d36 t hrough conduit 126. At | east SONMBCT/US2004/042430
conponents fromthe di sadvantaged crude exit

RERRIAIbRRt Ka%%&?:%nﬁéh@of%b@éiyhtm&ﬂ @alts’%tfo%afﬁ@ aa%ids@n arange of

portion of the cr product exits conta
llﬁﬂ%,dﬁd? 0 26-168%p picitclt Uy ol b total tawent bf velgls ncmmalusaltsﬁ ®rganic

SR04 BRES GRS AN SO B

linpiteld te, learboxyiid acigs, ddols timtidesf sulfonia adidse ardiculforpmterd Ubtamplds @f

SRR RS G, tiiich Bttt el SafifhSi bl B iRt pidg, and

Hehznixckeit, (Ihe aheed] pevtion dthe reted gadts heagl 1ﬂch1da alkelf irieatsly (for example,

b( d/or tre t ment éaﬁ‘&bﬂé I The éfude gplgg%%t%%&%’or cium,

#ad mmg; ablumhqmmws ForRarifle A bl Gddndiinhy) Tolus@ih 15 metals (for
heat i n | ubricants, or chem cals. Processing rray

ERATEPlg 9 s@?lwpﬁgn%ﬁaﬁfarr expingles ¢hspminm), or gixtures theggpf; he
cru d 6 AtaReGboARRAG! thOLRBS Bk RebAGhtal QnRECSIREIRAE niefal

nore distillate fractions. In sone enbodi nents, the

sglis ef eragpis aeids, pet sramiof emdeprogycdn afange fram G000RE0 bgrams to
016000 Eramel i iidd .080903 Lams kPH 0B rih %as aﬁ BAHEE! gr!u!ﬂs to

sonme enbodi nents, the.crude pro TAN of
00901 grems ofmetals in mewbealts of orgayiq ackiy per gyam of crndgmrc_ﬂ@% dn

sbhif rhORY el AUt R isbald 8 oy G EPORAE 8L By of e
prduatGs BHI8Q95, SOR0%AN HE1 i0Pieof the tmdiéccm@blof thetalsdn mgial salts of
d d h f
R RE R BBl 0 P05 at most 0.2, at oot 0. 1
or 'aln seosin etbOdimeTAN Rifgraviity of thedendp prduct rogiubkd from contact of .
. [ v...D | . 00 ) o
chd ST o, EB Lot Sorlions TP RO b g0t 109

op 1 ¢H1R0Cs ofithe ARI gravity dfahmuderfem (n Oéthird entddimerils, BPItgeavity of

0.2..0r 05 to nbodi nents, the crude
S Bl rogs oltq 1]0 k# ? ggggnt ent of at nost 90%
at rrhﬁdeN : {tlfig%nbamnmtm«;lw‘ie ;&hc;mms a Yoty oﬁathﬁiaat%Wcaﬁﬁost
e N ent of t r e e
Ao antt most 7S Dot Sl croda et 15 sespe grangUpgeRts the orude
peodniteas a viscosity Mndengfof 108094 20.80% Q¥30A0%H%he Olscodily aPile

of VI Fe content of the crude feed. In certain
gﬁ'&ﬁ ngwﬁgw ephadiEyepiache Figesty offhecrugrdmodyiciin 4 mogh Peof the

vi%&iiy Sfthélc:ltuﬁé fled Win{1&/thEAPI %&Q&? BE thé &u 715r6&\9:?1sf wmo%,&o-
5 x . 10'5 &rarrs grams to 2 X

12@%5”%9&%% OfEhe PgPI)graygy eqdo 1 x 10-5 granms. In
cer t Bi Ome BR8siRRS She dlife ﬂ%ﬁhd;{& 3%otAthelRBlonds &)nlléﬁt 3f 2 host

ranms of Ni/V/Fe. In so ments, the t
Mo/ apmpst Edmabmestd 0% prat ro9ds pf el tatal hctsroatwms 30t of the

Cr ug‘l%&) O/Pn gﬁal.ﬁ QmiJthrééﬂg tflJ] r]:{réﬁu’: ag 9 %ﬁglgte%atéfﬁcfo%ent of

n Sone en’bo e cru
atleasblal at deosit 300k, adibastB%) & at keast89%lof daltdtal hemfoazlmgamment of
t}%%{éﬁ f. at nost 90% at nost 50% at nost 10% or at
mos go'of t he total content of netals in netal salts
of omgaint embadimants, the dnHfiucsortdat dfalectruderpraiatt ap be at most 90%,

aterggs? gb‘%?art] gnsc’)ht 1%‘?%, or at most 5% of the sulfur content of the crude product. In
certain embodiments, the crude product has a sulfur content of at least 1 %%, at least 30%, at
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WD 2005/ 063939 PCTI US2004/ 042430 the crude product

has a total content of nmetals in netal salts of

organic acids in a range of 1-80% 10-70% 20-60% or
30-50% of the total content of netals in netal salts

Wo 06sihasses acids in the crude feed. O gani cperyusksos/042430
that generally formnetal salts include, but are not

1dabt¥ %eqr st@eas@@wemé &tﬁﬁﬁ%rﬂént of e %ﬁe fdelll AESomeStthicRAh&ts,
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ﬂ@wlfwrcf@ntemf the eudeqroduchis f?@-d 39%, 8%15%99(1, s 0d 18& qf ¢he sulfur
%}%ﬁﬁng'éﬁﬂbﬁeﬁc' ds, and benzoic acid. The netal
por [

ion o s metal salts may i nclude alkali netals
(f or Inssesnepindpdinents otahnitrogedicantentad thepordesddne) may be at most

@‘l %,lnbog? 8(?’/2,@%i Eaggielltﬁgj Pt Sta%cfst %%ﬁ lto%a] tnﬂﬁ%%{lfsﬁéliﬁglét )?g 'cheI crude

feedn@n Mneaﬂ)nmmmts, 'aie bmnﬂﬂprb&mlrhised total hitwo gereocamgnk ef at least 1%,

oFlet Bl o oF st R b B et of e ot
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the TAN of the crude feed. In certain embodiments, the crude product has an oxygen
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In some embodiments, the crude product may have at least 0.001 grams, or at least
0.01 grams of naphtha per gram of crude product. In other embodiments, the crude
product may have a naphtha content of at most 0.6 grams, or at most 0.8 grams of naphtha
per gram of crude product, -
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the TAN of the crude feed. In certain enbodi nents, the
crude product has an oxygen 45 WO 2005/ 063939
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In certain embodiments, the crude product has a MCR content that is at most 90%,
at most 80%, at most 50%, or at most 10% of the MCR content of the crude feed. In some
embodiments, the crude product has 2 MCR content in a range of 1-80%, 10-70%, 20-
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product may have a naphtha content of at nost 0.6

granms, or at nost 0.8 grans of naphtha per gram of
crude product. 46 WD 2005/ 063939 PCT/ US2004/ 042430 In
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form or in the form of a compound of the metal. The catalysts described herein may be

introduced into the contacting Zone as a precursor, and then become active as a catalyst in
the contacting zone (for example, when sulfur and/or a crude feed containing sulfur is
contacted with the precursor). The catalyst or combination of catalysts nsed as described

herein may or may not be commercial catalysts. Examples of commercial catatysts that
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In certain enbodi nents, the crude product has a MCR
content that is at nost 90% at nost 80% at nost

50% or at nost 10% of the MCR content of the crude
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In other embodunents the catalyst includes Column 6 metal(s) and Column 10 metal(s).

A molar ratio of the total Column 10 metal to the total Column 6 metal in the catalyst may

be in a range from 1-10, or from 2-5. In certain embodiments, the catalyst includes
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i ntroduced into the contacting zone as a precursor,
and then becone active as a catalyst in the

contacting zone (for exanple, when sulfur and/or a
crude feed containing sulfur is contacted with the
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In certain embodiments, the support includes gamma alumina, theta alumina, delta

alumina, alpha alumina, or combinations thereof. The amount of gamma alumina, delta
alumina, alpha alumina, or combinations therof, per gram of catalyst support, may be in a

range from 0.0001-0.99 grams, 0.001-0.5 grams, 0.01-0.1 grams, or at most 0.1 grams as
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element(s) in addition to the conbination of Colum 6
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tenperature in a range from 800-1200 C or 900-1100 C)
to formthe support having an 30 average pore

di aneter of at least 150 A In certain enbodi nents,
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example, em edded in the support), leading to less metal on the surface than would

otherwise occur in the unembedded metal catalyst. In some embodiments, having less
metal on the surface of the catalyst extends the life and/or catalytic activity of the catalyst
by allowing at least a portion of the metal to move to the surface of the catalyst during use.
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(for exanple, batch type or continuous type), inpact
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Such median pore diameters are typically at most 1000 A.
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medi an pore dianmeter in a range from 80-200 A or
90-180 A, or 120-130 A Conbining the catalyst with
the support allows, in some enbodi nents, at |east a
30 portion of the netal to reside under the surface of
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process, CRI International, Inc.). In some embodiments, the catalyst may be dried then
sulfided. Alternatively, the catalyst may be sulfided in situ by contact of the catalyst with
a crude feed that includes sulfur-containing compounds. In-situ sulfurization may utilize
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catal yst have a pore size distribution with a nedian
pore dianmeter in a range from60-200 A; 90-180 A,
100-140 A, or 120-130 A In other enbodi nents,
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In certain enbodi nents, the catal yst exists in shaped
fornms, for exanple, pellets, cylinders, and/or
extrudates. The catalyst typically has a flat plate
crush strength in a range from50-500 NNcm 60-400
wbemsedNty 350 NV cm 200-300 NNcm or 220- 280pd¥/0sp0043@2430
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A of the nedian pore dianeter. Contact of the crude
feed wwth the second catal yst under suitable
contacting conditions nmay produce a crude product that
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25 is heated to at least 100 C for 2 hours. In certain
enbodi nents, the third catal yst may, per gram of
catal yst, have a Columm 15 el enment content in a range
fromO0.001-0.03 grans, 0.005-0.02 grans, or

WoQodkn3085L grans. The third catal yst may exhp®iitis2004/042430
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the crude feed a escri bed ,herei . .
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most 0.99 grams of theta alumina per gram of support. The catalyst may include, in some
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| east 230 A, at |least 250 A, or at least 300 A. The
support may include at |least 0.1 grans, 25 at | east

5 grans, at |least 0.8 grans, or at |least 0.9 grams
of theta alum na per gramof support. The fourth
wolddssiesgray include, in some enbodi ments, aPCTIOSA0040042430
grarrB of Colum 5 netal (s) per gram of catal yst, and
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2005388 98I re fradde ominctd ithahe sixth saialysterta demprrpius in a range

t

DA QORI M @22?226?%? RAIID 300 B YDt s %3’%’&‘“ crude
feed reayrtiig e rdngo fromG00 Med/ng, to 20Nm3RT, ¢ Noy/m’® 1300 /o, or -5
R P B B0 gL A 0

being gtnemmat in kiido Tie drinde p'fd’chlcqiroddced fromdenthetonf theéscrude feed with

AU SRR SR, ARt S Sy mos

10V Biat Teabiilyo bixie TAN ofttiad cera’ T AN of thert ol pedduntosdy be ina

09% 09 0% at npbst 50% at nost
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f
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to the crude feed and, thus, be more acceptable for transportation 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
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N8/ n8. The crude product produced from contact of the
crude feed with the fifth catalyst 25 may have a TAN

of at nost 90% at nost 80% at nobst 50% or at nost
10% of the TAN of the crude feed. TAN of the crude
wbq&gmggmy be in a range from0.01-0.1, O0.OBeOUSES4/042430
or In certain enbodi nents, a sixth type of
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The second catalyst(s) and/or the third catalyst(s) may be positioned downstream of
the first catalyst. Further contact of the crude feed/total product mixture with the second
catalyst(s) and/or third catalyst(s) may further reduce TAN, reduce the content of Ni/V/Fe,
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catalyst is beneficial in producing a crude product

that has a TAN of at nost 90% of the TAN of the crude
feed. 25 Ot her enbodi nents of the first, second,

third, fourth, fifth, sixth, and seventh catalysts
weposhemsdbe made and/ or used as i s ot herw sepcigEs200408T430
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hydrogen to other contacting zones and/or allow selective reduction of properties of the

crude feed. In some embodiments, fourth catalyst(s) may be positioned upsiream,
downstream, or between additional catalyst(s) described herein. Hydrogen may be
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The first catalyst allows, in sone enbodi nents, for
renoval of at least a portion of Ni/V/Fe, renoval of
aci di ¢ conponents, renoval of conponents that
contribute to a decrease in the life of other
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relatively small amount of catalytic active metal in the downstream seventh catalyst may

allow other properties of the crude product to be only changed by small amounts relative to

62



10

15

20

25

30

distillate content, APl gravity, or conbinations
t hereof of the crude feed to be maintained wthin 20%
of the respective properties of the crude feed, while
the TAN and/or the viscosity of the crude product is
Wb 203080 % of the TAN and/or the viscosity gdriddtesod2430
crude 25 feed. Reduction in net hydrogen upt ake by
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become less soluble in the crude feed/total product mixture. In some instances, the crude
feed and the total product may form two phases and/or become insoluble in one another.
Solubility changes may also result in the crude feed/total product mixture forming two or

more phases. Formation of two phases, through flocculation of asphaltenes, change in
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Ni / VI Fe content, and/or reduce a content of netals in
nmetal salts of organic acids, with low net uptake of
hydrogen by the crude feed. Low net hydrogen uptake
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60e2(adiffeent than the first contacting temperature. In some embodiments, the second

contacting temperature is greater than the first contacting temperature, Having different
contacting temperatures may reduce TAN and/or Cs asphaltenes content in a crude product
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20 insolubility of the crude feed and/or crude product
in the crude feed/total product m xture, flocculation
of asphaltenes fromthe crude feed/total product

m xture, precipitation of conmponents fromthe crude
woadhsiedoad product m xture, or conbi nati ons PEEUS2004/042430
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stability of the crude feed/total product m xture
and/or |ife of one or nore of the catalysts. 20
Control of contacting tenperature and hydrogen uptake
in conbination with the catal ysts described herein
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US A) with 585 grans of water and 8 grams of gl aci al
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mol ybdenum cag al yst. was M Ng .
beﬂﬁ%ﬁfﬁgﬁtﬁ Walﬁ anuey ¥5b of the reagter with s3taly e angbyiliceR carbide
(201258 StRP8kd Materials; Aliso Viejo, CA). Such silicon carbide is believed to have

low, if any, catalytic properties under the process conditions described herein, All

catalysts were blended with an equal volume amount of silicon carbide before placing the

mixture into the contacting zone portions of the reactor.
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20 in Exanple 1 was inpregnated with a nol ybdenum

i npregnation solution. The nolybdenum i npregnation

sol uti on was prepared by conbi ning 4.26 grans of

(NH4) 2Mb207, 6.38 grans of M3, 1.12 granms of 30%
WwBQasoe®’ grams of nonoet hanol ani ne (NEA) , peamgis26o4miz430
grarrB of deionized water to forma slurry. The slurry
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Rl 58 2ok tTRANE FoREE %%“aﬁ%a!h%'t%scaeﬁ%ﬁﬂ Wi ike
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R R
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L

f Mp38B, 56 f 30% d d
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mpr egn ours
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ALt i ety e (0 st et e T FiBoe
THe DBtaginaPBned fweyamaidtained andl 60CESr @tk theh incrementally ralsed to
370 °C (700 °F) over 1 hour and held at 370 °C for two hours. The contacting zones were
allowed to cool to ambient temperature.

Crude from the Mars platform in the Gulf of Mexico was filtered, then heated in an
oven at a temperature of 93 °C (200 °F) for 12-24 hours to form the crude feed having the
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nmol ybdenum wi th the bal ance being support. The

nmol ybdenunt vanadi um cat al yst had a pore size
distribution with a nedi an pore dianeter of 300 A

Thi s exanpl e denonstrates the preparation of a Columm
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of f{ddi-e catal yst/silicone carbide nmixture (56 cn) was
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tige ioEcqniacting 3 cra%@edswg the top, middle, and botto ysts. Over

majority of the run time, the WABT of the contacting zones only changed approximately
20 °C. From the relatively stable WABT, it was possible to estimate that the catalytic
activity of the catalyst had not been affected. Typically, a pilot unit run time of 3000-3500

bours correlates to 1 year of commercial operation.
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and to serve as a preheat zone. The catal yst bed was

| oaded into a Lindberg furnace that included five

heati ng zones corresponding to the preheat zone, the
top, mddle, and bottom contacting zones, and the
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hours, then 39 for 1800 hours, and then 394

F
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top of the first contacting zone to fill dead space and to serve as a preheat zone. The

)

catalyst bed was loaded into a Lindberg furnace that included four heating zones

corresponding to the preheat zone, the two contacting zones, and the bottom support.
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20 content of 0.0075 grams, a residue content of 0.255
granms, an oxygen content of 0.0007 granms. The crude
product had a ratio of -MCR content to C5 asphaltenes
content of 1.9 and a TAN of 0.09. The total of nickel
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20 catalyst/silicon carbide mxture (80 cnB) was
positioned on top of the silicon carbide to forma
bottom contacting zone. The bottom catal yst had a pore
size distribution with a nedian pore dianeter of 127
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%ﬁg%guécﬁ-g 6&9 iu?i GhdtkndhRed ﬁﬁ@h&h@iﬂﬁ Sone@nd

ours for a total run tine
couf:spmdisg teahe Breheﬁh@mdhatwm@g%ng 29K afl thi botkaay suppert.

T ik T R
(4Bomf )azgae pé@lwrgrl avibe pottrfim dehtastingizanag Thpeatal ps mch.ged Phregram of
45135 5o peB 37l G PN gy 09
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molybdenum per gram of catalyst, with the balance being support that included at least
0.50 grams of gamma alumina per gram of support.
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a crude product that had a reduced TAN, a reduced

Ni /V/ Fe content, and a reduced oxygen 20 content,
relative to the properties of the crude feed, while

resi due content and VGO content of the crude product
wenaseesand 100% of the respective propert i B/ws2004/882430
crude feed. Exanple 7. Contact of a Crude Feed Wth
Two tal ysts. The.reactor. a Ly

nuntRFxapRle %’oaﬁt"@% c%ef% ’%éolﬁlfdgg{l)t toczaesjgs %igg({&aﬁarhl egnixture

(48 be*)tvais pbsiperad ircthe Beth acwthdting zo:% fra¢ tnoellcined mbpemﬁumban

cotbSuisas TP spsriipraitnin B 08 fie deabTbid Ordegs of

phbsphbA withehd bl es Edn@mlﬁﬂiﬁﬁ&ﬁppbﬁd in Table 3, FIG 10,
was fed to the t he reactor he, crudefeg
fl oveevaokyhsl@a@wawéﬂs&@ﬁ@g@df&%m@g cmo) s ROiFisRgd i fhe top
coR@LERBose NTIRGhIINT RN Batal P Pval el @ik 3411HARE fop@bnth zone of
reactor. The 30 contacting conditions were as fol
Exagipled- of hydrogen gas to the crude feed provided to
the Iﬁﬁgﬁsﬁé 10V8% tﬁﬁymm &le 3@%@)39% ﬁ'ﬂ%%oﬁ\@ﬁlta?chﬂg zone of

pressur e was
Emi&aﬁcwamglxzcbwsb srhmne:atte@ta@d ppm@@demthalbmh cp@tagws zgnes (60
C‘é 50 F). A total run time was 1007 hours. 71 WO
05/ 063939 PCT/ US20041042430 The crude product had
an dvExangsle THhih oficalkinkd naoiybdemnainickel gatali@/silipoay caridemixture

“h8 ﬁrﬁ%%%%?%?@?%ﬁg'é&% eBHEL e, The Bl 0 O
mdyludenummﬁbk& oatappﬁndﬁdqﬂppa geamIofl caibibyest, Or03geamy afdnodybdhmaly,
o BB Rasteb s BROS N R A PRl it
suppoairs of resi due Addi ti onal properties of the crude

Ece el Bmsa o S ik (44 ) WhaoBhanee it B

cotdatthhglzZo8e. SEleaRdIRiemER takly &t twis WHelshmB @€ B thé ©P contacting zone of
distributions in a range of 90-180 A produced a crude
Exgppleft that had a reduced TAN, a reduced total

- cal @rﬁﬁaﬁo?@ﬂxbwﬁrs hﬂtﬁm @n&o@meafo%) W SIRRE Hen BbtddEin 4R
sul fur conten tent, and residue conjent of

ovem gt ac‘FlE}Hféa'ﬁFd’é 93 £C moe F>7®%1 234 ypurs yform rgogrsie feaddor

Exﬁﬁx?fé@ gl V‘IH% 9)@?:('5 g Qfmﬁlﬁﬁe& meeid £84G. BX 3!'159 |cﬁ1§e feed was
tac Crude Feed Wth Four Cataly

fe@@éh%m oéﬁ’e regetor ipthese gxangres: dbe crvge &sd @Pwp@mous@@wreheat

zoﬁf%g&htaéﬁ&%ﬁé %Ettc(:§ é&ﬁ&bﬁé 8nel {}ﬁ H&%HB% ;ﬁa‘i’fjof ﬂEQ%ﬁﬂt The

ontacti hg Zones each cat st sul d| ng net hod

cneiacftﬂdt\wabmpcrtm easb pﬁﬂlapatdmstw thepiseatice efydwaerhgas.
c@a‘éﬁ%ﬁ &rngﬂl*d% ﬁoﬁ%h ¥ Er‘é al Po‘?lo%@”gan%%{ﬁﬁﬁé}geh%ﬁsdto'cﬂme

)

were m xe
feaslatubingl eoritactiag wesd IﬁﬂeN m ()1060 SQlFBhlanéﬂsltcbtalqmwswapfﬁadb

hn n T
svifes BRNEF AR {F. "ﬁ%e 2082t GRET AR,
comﬁcﬁdgea:rdehmlowered)toch ﬁt%mmmmgeontMmQMes Sl‘d:mpzemnures

al:ilrb e ! osn‘3 ?g@& 81;,
in all contac g zone were 34 S0°°F) for 500 hours of contacting. After 500 hours,
the temperatures in all contacting zones were controlled as follows: the temperature in the
contacting zones were raised to 354 °C (670 °F), held at 354 °C for 200 hours; raised to
366 °C (690 °F), held at 366 °C for 200 hours; raised to 371 °C (700 °F), held at 371 °C for

1000 hours; raised to 385 °C (725 °C), held at 385 °C for 200 hours; then raised to a final
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the bottom of each reactor to serve as a bottom

support. Each reactor had a bottom 20 contacting zone
and a top contacting zone. After the catal yst/silicone
carbide m xtures were placed in the contacting zones

Wb 2008pésescact or, silicone carbide was positimrTegb2ma/042430
top of the top contacting zone to fill dead space and

b GeBR 50 0 RS BLS R1585 o AL By P

timeef 230@dhof@ur heati ng zones correspondl ng to the

preheat zone, the two cti .an otto
sup pg%et°md95°I9W§FFpﬂeé1°g‘ n‘mﬁﬁf g‘iﬂztg ﬁtsla“m“*‘ ?Akhﬁycgogen Gplake
ﬁﬂ:!e)éﬁﬂe fled] v A VRt résiduel o@ﬁtentpardmxsi@nmomntr @\verage
(48 was p03|t| oned in th ?bﬁ%t,t nt agtl n% z‘gner ble S
vaies feraaraw%qs of the|cpdie grodyels PRy %ﬂsy are fystads i Table
iPF@$y.of nol ybdenum 0.047 grans of nickel, and O 021
granms of phosphorus, with the bal ance being al u

SuppdlG: 12 i aremappisabieprescaiation £ Pvalug pithe crude EHOQEC%P IWS

el ) i 2 e s et Biybles 31 NP chice fepd bad a P-
vp.iosoftat Md 5. rPlath 40, 62, léé,nmddflﬁ regresa the Pﬂ?élﬁﬂfrﬂwmdﬁu m
p&%}tﬁ oé ined | gco%tz{c%a%{he% ?&P with e Bﬂ%&ﬁﬁ)@? Bﬁfems of Examples

ance
344 |rengemﬂpo For Zﬂﬁﬁhomdhmﬂeaﬂuabf 1he crmile prodis ragrsdned of at least

SR U 010 SRR I AP0

nivel of Imbaﬁmmhe.ohaﬂ:b cnmbﬁhyﬂm/ (2300 lmcm‘s) for ERardple i1 ybeP-galgy &as

Ui dk B B o B Eehas 1 by Cooy e Bt pfuce

f@0 MTack fna[fﬁimém& Iﬁdliﬁveﬁr bl diringRomicting (fat éxamplegithe cidd feed

o RF e oA TR 3 Bl 5 o B e
rélhtivel Bndtah? dGAR) sigh@fcaROSortidn BE ehch fridl, RRcdpbin Examipled®l invghich

zone. The nol bdenum cat al yst was the sane as in the
ﬂ%ﬁp"*’é‘éﬁw‘?ﬁﬁ‘ﬁ?‘ﬁg zone of Exanple 8. In Exanple 10, the

ol ypgenyig acﬁﬁrﬂﬁdéﬁfepﬁ%}exﬁs&ﬁﬁ ok hét ﬁareg&;h@tance By 6Aé fed (137
zone of Exa was m xed w silicon carbide

nd
versus g me 1)) °1t e %@éﬁt Sstetadn rh%@fef%mée foiepeen gos ots 148,
156 lga%x %ﬁé‘cn&ﬁ &Bg&i Aoy W@d%ig% &k @fude feed with

cat one car bl m Xture

epbf tﬁe@ﬂ@lysﬁ sastpmob@safrmhs@om &*émchge(l& et hyfhﬁsen uptake by a
3
cmas ?Ae& : atmm!nx B&gﬂﬂg’z%(ﬂ‘ﬁﬂrs leh Yedlge ba%éhdﬁds NP/

amo rans o nmol yb enum .
(@r @B HESCHB)N lAcslshtbwn mrfdGolblheglehhﬁ;lrQﬁen pntelsq@fdhwudwm%was

B Rl O S B (12 o) s
pOSi F](h néds 4 graplmal teppesentation af tesidge contrat, eXpressebinyirightum
C at al fg:wad% prod%ct (a}q;% v%?su.é punttﬂ'? (t Q)Ofo? gzﬂh g {hle Qgtafy&r%?st%s of
Examples 8 11. In each of the four trials, the crude product had a residue content of 88-
90% of the residue content of the crude feed. Plots 156, 158, 160, 162 represent residue

content of the crude product obtained by contacting the crude feed with the catalyst

systems of Examples 8-11, respectively. As shown in FIG. 14, the residue content of the
crude product remained relatively constant during siguificant 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 §-11. Plots
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Crude fromthe Mars platform (Gulf of Mexico) was
filtered, then heated in an 20 oven at a tenperature
of 93 C (200 F) for 12-24 hours to formthe crude feed
for Exanples 8-11 having the properties sunmarized in
wehwndesdl G 11. The crude feed was fed tcPQUmES2003/942430
of the reactor in these exanples. The crude feed

afb %%@&gﬁesénmppgﬁ%%f&hio“ o prb@it sagsh@&y OftsckBfifine

ontacting zo msupport 0
crnckafétd)mth thl eatalastwdﬂemseddimle@ 811d arssnectivelst. Hn satdtpfahe four
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cofrauonis S AME Bty oD BE e frat ey pattlep 217 22 b8! Abr
grb¥iMn W Sradgdis hid-l 1% ofi@ie PR gifabitys 61 taé)&uhmm of

contactlng an then lowered to 1.0 h' 1for(faip

r emdfilfHi 1S @ SrAPhicel TRRfeIepi QD of pXRgsT capigRle EXPreSTed i weight
pEQiRtagE; o B3 cARIR ?ﬁodwf(mﬁjl@m&s r@DEinE“f) #6r cabloftRe!Eabal it

ours

contacting 30 the tenperatures in

systems ef)anamrﬂqs@gl L dlels 173 A 24, d §6:178 rapecsent oxygsmi capient of the crude

ye&dySte bEEkhnt 8-11
pl-%54 (6%®F%£wﬁgﬁdmggggﬁg%ﬁ%?ﬁ%gﬁl houar ané‘r ai se s

reg@etiGly. diroh Finde protlupt had Do ygeneoptentyss ahmastd 6% of tb%@u%fced

b sl i T 00

ofrcaide@doduct durifig pach tridl 3 Av\eha¥@08 lFD@SI@s@w pPEyyeusSogent/of iz 48de
per at ur. 9
pE P Ealall fllvel ondusk IR0 260 nAIEof ity G52 b Bhaidel)

cunstantesxpgamabuntem ofheenple praidetclambystmtea khat sediected odgrniay oxiygen

dr ogen a by 1.
coptiipafhare B30 BRIy cofeckll SIS SECsTralfleff mie
eﬁmphh Liema)f b mﬁmﬁ eat atdeasiof portieen afﬂmrh@xglmhmmmngm-gm@l
ds éarellstedl 1Ln l&f
ofsfes Coppons S gregedpsif Sleetyely pug PrBibosy i bopariing Gpenic
ody@en eompdandsr oduct ("P") versus run time ("t") for

each atal yst systens 11. T

or ud Hrenn b Beton Sigtiordy FELIR g ssive ST €9 91a
(16987 ps’tﬂénd #fadlo bRy h'&ﬁ&ﬁde fedtPof60 Aimian Ol 00 SCEB W the

10 product obtained y contacti n%ﬁege crude fe wi t h

reficaion gf sruse-dest] WIGK coplefieyas 1075 ‘i bpted on th. Wefight of the crude
feb® S&@ﬂeﬂs&wﬁ &@99 E@Qisohpy bfSthe game Resdide URd Atio b Rydibgisl &

product renmai ned of | east 5 for catalyst s terrB
crye e hicedietonof orvdy TEsdaVRGR 6ot veR 85.6501% bAsedas R BGHED
ofth@crh@ feedoSt of the run time. At the end of the run
(2300 hours) for Exanple 11, the P-val ue was
Fr orinExample it geactien eonditions pfe3 T3 6 (7eq °H)ox pressate Off ﬁ|9aMPa

bl T B AU bty st o o o -
reftfiation ekemgd fegd MER entediewdsddd wilh, dased on feaneight o the srudy .
88, SRR R o087 BT Uil B g EL
crde feed) i reduct@cdr drudedted MQR emitert ivakt 2mftocbat&l] on the whightof

th%lgr%defeeg\l ue i ncreased.

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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FIG 13 is a graphical representation of net hydrogen
upt ake by crude feed ("H2") 20 versus run tinme ("t")
for four catal yst systens in the presence of hydrogen
gas. Plots 148, 150 152, 154 represent net hydrogen

wohalsRsPbs ai ned by contacting the crude feedpgurtis2o04/042430
each of the catalyst systens of Exanples 8-11,
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contal ni ng organic
catalyst as prepared i m xample 3. For Example 14, the catalyst was the

molybdenum/vanadium catalyst as prepared in Example 4.
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oxygen conpounds are reduced sel ectively over the
non- car boxyl i c contai ning organic oxygen conpounds.
20 In Exanple 11, at reaction conditions of. 371 C
(700 F), a pressure of 6.9 MPa (1014.7 psi), and a

webdoseosohydrogen to crude feed of 160 NnB/ nierfdd3dd 042430
SCFB), the reducti on of crude feed MCR content was
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gottom ofZ tl?e 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 into a
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Distribution Wth a Median Pore Di aneter of At Least
180 A Wth Mninmal Hydrogen Consunption. |In Exanples
12-14, each reactor apparatus (except for nunber and
content of contacting zones), each catal yst sul fiding
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z Oneéru&@(S%mB?BB&Q' Brif) PR b :1|e¥15 whé’vﬁctﬁ? gﬁﬁ&@ uthfrized

eriod of time and mai ntaih r 120 ours

mf lezd, FH3.d(7 was fadin thej tapofghe @@@orh Oibe srudy deed (flopied dueush the

PSRt A 6 PR o R RRr AN B oSBT liph o e

regaon. e icrige fesd leep@ttmmierdﬂf earh efthéicatalysis nghe prsrgcgceeoﬁ

oD o BB BECDLUBTSERS: iT, MR P

gasrao Ewarqdb deed Broviviet] tdithel reagaenwaqotﬁ@mn%;(mé (1060 SCFBNfye therfiosn86

a0 AR SC PRCTRY 17 Pty i e SV .

prigburecuasioifgMen (11044.7ipsiy Dlie dohmctinglidfesivespel haskddlindrientally to

S R B Ao gra o et g1 i s e S Taoo
hov&B to 4.0 SCFB) and the crude product had a TAN in
ar e fro 5. Fromthe net hydrogen uptake

val UGS FRTRGS é%mng%w thgt contactpf& caideiferdhvath & Gglpmn ponetal
cabﬂC%(B REAY dfve SSNALADRDNIIith N Bedid fordbiahberoMRB/AR (65

during contacting of the
combmatlon 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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crude feed and the vanadi um catal yst. Generation of

hydr ogen during contacting allows |ess hydrogen to be
used in the process relative to an anount of hydrogen
used in conventional processes to inprove properties
wi 20is@eadseant aged crudes. The requirenent f @CHEs2804/042430
hydr ogen durlng contactlng tends to decrease the costs

FicRRRE ERRb (T i oo AR it B RS Kyl Mot

hmf]memﬁdala bofrthmuctﬁrfmm&’as absdrimda TAN t hat vvasfl ower
t L TAN L
an b AAN Sy o SIS, RO he RESANGEA LRI Bt mosi

i ndi v enumies
16 fald TAN od thercnde fded dial Bhairplea ISlaMam‘hmmd‘qtredlm&tpr@diﬁed in

0 Ea01 ctor ar at
EBplen 1 5715 ot ot KB v deathet S i A% A frisw content of at
nIRNS)h, and HsBosit bbatedst B3% rdlalive &b e kdifsipro of Gle@rude feed.

p odugﬁ separati on met and each crude product

e NG oA need o B 5 1 Sestnbade API grgvity of

10@&@3%%1’%\4@1@@@(6%&&8&%&' i con carbide in a vol ume
ratio of 2 parts silicon carbide to 1 part catalyst

unl e&scongasidherryde praduct produped wpder gonreptalyticeenditions Egample
eﬁ?ladﬁe%aswdu&aﬁmﬁﬁ&aswﬁs&a@y 2la d‘e&%as@& Apt gﬁwmelahb@g, the

tom of "the reactor ['1con carbide was positione
viseosityanth APL gnevisf ofdbedrudedged dirom @hcagcrs@pd/usmtaaandc;temmed

A&# ), it S8 B 1%0%39 % m@%x@céﬂ 41 itdle a?&ﬁﬂ%%agl&? GARE oA feed

op cont act zone I cone
V@amma:@i m xtures were placed in the contacting zones

]ﬁgmpﬁﬁpﬂ Ef)@%&tp&f’a ﬁ“d'e matcﬁlﬂug if[-'ﬁi chlgt tlacolgl %gsq%rﬁsaand
thecatabystsovens tha sqznaadselasmbedm BExamekdh The aotperties &Bthdicrude feeds

B3 THES 5 0FE 18, P Rifting ToRdams vely & TRl i g

hijxragénnggs wothe smd@feedaplpoﬂdd taghd madtbteweﬂsrléh dai’/maneos SCrs),

ol P ST NP, Bl ol BB s Sf 3 v

(HOSEY fobted tml raxaml B Bkampledl 9y Mw\it durinR Qoatdiing was dlcreased

cat a an a nal
b ecpeyied s B! B T8 atianes 348 B gy *8hgurs, and then the
Lﬂgasil wasqﬁaldasemtotjoe %ﬂw&?ﬁé@mo n%b g&% ho\ﬁlfs: hI th te

a | na S e e enum cat a S

pr ep}é’r“gﬂﬂw )f'(r’é‘fiﬁB’Eﬂ’ g@ﬁﬁl@&eeﬁi% detexmme d A3Y, %ﬁ@,ﬁﬂy,
dMﬁﬁﬁ,W@'@coﬁ@ﬁt %M&Ie/ ShiehC BGoRBME béiReniand H&ﬁenﬁ &Pmétads i 1n metal

posi ti oned jn the top contacting zone. |n Exa
S St BRSHbas Gr tedors i IS ah B2 e ok 58"

A@&% e ViSes fQnPRSperiddRe Ehe cﬂldte Bgodti&& &%@h&%ﬂ&%&lg@}?ﬁ? 8

the additional cataly elrn enum

c at afyshovwsre hable 6l Q. 14 éhemdﬁmod@etsf@t Exronple }9 edanpdused
T;im e rxafa@t%gu&lgg@faﬂbev%%ém%ﬁ@ it ggs%s% ofii ke Féeg Qhile

was position top conta Zzone
th)@éﬂ]ﬁFBe’ltI ?ftha nmddpkmlmcm mab 1@t w/ye&thsAPI gnamy afithet code feed.

( Qf t.om cqgn zon

A v?eq%lﬁ?% §$r%n|? Ehalt%:n con entt\hﬁl &l asfSl PB e &1 the
M@R wmaami (i'/sasphéltm content was reduced relative to the sum of the MCR.
content and C; 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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15 catal yst as prepared in Exanple 4. The vanadi um
catal yst/silicon carbide mxture (30 cm was
positioned in the top contacting zone. |In Exanple 18,
Pyrex(r) (d ass Wirks Corporation, New York, U S A)

weashséissd Ccnm were positioned in each cont aalvus3o04/042430
zone. Crude (Sant os Basin, Brazil) for Exanples 15-18

havin e _pr. s su Tabl e FI G
pRGRE spAlfn 00 A (it PTG & pfhe B vt
nietatsrafdhe diidefedal. t’lhle su]}ﬁlr&bﬁait of the erude PRoduoNvaS0H0Y, Flahesulfur

bott om. contacting zone, and bottom support of the
C?@%ngh ecrpde f€flude feed was contacted with each of the

cat alySes T hntiN© dpiEERAR D Eontddyias OERIN A San KeQdh@SIledRGch
conditions for each exanple were as fo] lows: ratio of

the M EH§ ¥ ihrogeisthe gontarting zensds greater thamol/) hieas sasonaped to a process

{ 0 f {
el q‘alfwséwgfoﬂ%m%é%%o c%dld%?:%d%@m sfiie gﬁ’g%ﬁf’% th%% Aty to

spleqtively chaney property offe' crudefoed at fguid éaguréy wace Gl@itigwgreater than

1]
16 &2 flonds 6 baacilf pig 03 ReipahorhRATE WISLE FIERICEH sipo relative to
canmemilm tvailabld vaisei® 48 s@allgvessel siveahayr allowttherzeathert 400

o Sngel 1555 AP GIASTROSIEh Sieds 1AL nER W ATbpR bR ror

4"1

avin

em;ée,s’ﬁ‘zlmrﬂfasﬂmeioutl on with a nedian pore d| arreter of

cmtmﬂag 8ysteiris and ﬂﬁmgtelyﬁﬂs mreaﬁé)saaﬁ&s Aescnaed h@xﬂhﬁhﬂm cme eiude

G0 By °ﬁ§§r$%§e"§a@°xeﬂ“gﬁl§§anﬁa 101 s e 1 e resctor

afd @ﬂ&&ieﬂ @thatle toiold@lysts ele tWéddnfichiid FonSdIiEd fiesehde of

smal | nts other properties of e crude prod

hycIpggp g Broges mﬁs@@%gwntﬁémmwa@@pe%g@h@ﬁmm
aﬁggﬁmgﬁppertles of the crude feed. Additionally,

during processing,. relatively small hydrogen uptake

by tHentcting erndiicgs {be B’B§@Ft%i&g ZESNGTE P%:@ilp‘ys S¥ R b
tdn{_beﬁﬁﬁ’é f the t10p 'csi\tacllzlﬁlz&ﬁbew& nggec ?Sud@d’f"fta ra‘tﬁﬁof%y%%xplfo cilde

nmost 15% f the TA he crude feéd for

egémlﬁoms 7e¥ (K990 SCEBY@nd pispsenasch-§ MPa (@amsas 15 17
eac hCé'lﬁ&tLﬁ% EéHaitlo Nn/ i g&oﬁﬁ%&ﬁ@ﬁnﬁgn@@veﬁ% ol Lﬂ%V was 1

Qxygen cont ent 0 VISCOSIt Of
hrdemperayee i th bpijem p@ntmég genewvag 8 bH ¢ (400SFhfa r@tiveofchwdmen to

cglg;garrpﬁl gésd%gﬂi@ve a@gogggggﬁ rﬁ%gﬁe gp%\%lat% ;659 @Q%E?(ﬁﬁ& of

t he Al totgkproducy exited thedotiom denticting zorerand ovas idestlyced o the
r s e I i.tions

S s B TS AR W SRR
sepaiated $itd theandle gecinetand gasiAThe gmﬂa! poduet e¢aapenmhdaliy tdadyzed to

Vi SCO raV|t of the crude feed. Fromthe
d?t?{wfés'é‘i%a{&@% f“tl%n?fr?a Uereased APl gravity, it may

be pAeesdge velutOfor ﬂﬁ@fopbhi_@t ofopidepoduibridbtdingdahuying the Zai aron
hsted mhfeab TUFI% Se?'he e ileed ﬁah %tT% of 9.3 and a C; asphaltenes content

of 0.055 grams of Cs 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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Exanpl es 19. Contact of a Crude Feed at Various LHSV.
The contacting systens and 15 the catalysts were the
same as described in Exanple 6. The properties of the
crude feeds are listed in Table 6 in FIG 18. The
wonbmaiesy conditions were as follows: a ratreros2004/042430
hydrogen gas to the crude feed prOV|ded to the reactor

123 S, 000 SEER o B ELS 0y Ty g vt

thevasal 8diter® of ﬂﬁ@ﬁln&hmefatmn thie erutde tfield. fﬂwl TAINw thd erudexaoduicewas

ot s B9E o f AR eSOt A PatR e L 3 R s el

ddting cbicti4@. hours, and then the LHSV was increased to

207h7 and nmai nt ai ned_ at Ifsfo 6 hours, In
i dermpgstr attfﬁién@ma@ é&@l&% top) contacting

teﬁﬁérsﬁxfe A% id SORC WL ek ih\é contgﬁﬁg kdn¥perati#@of 8 ls8dhd (in this case,
resi due content, heterogatons content, and cantent of

batiemy panejtendgie grhancedhe @dles/ﬁl%%%aﬂsehaé\‘enwoateﬂ ip ghercppde product
reIahv@toﬁﬁJd:? h&lﬁeéscb&@m%\éct fedg, 12 h-' and at 20.7

age val ues e properties of the crude

pr od%ddnt@naﬂse restyotion dfitheTantent of megalGn mesal saltssoforaanin apids was

enh el oflog ontig el G RE 151 ol Dinic FADAR uf the S8
porzsbiumand sériumicemtegiof the ofude peductiche: Emtzle hivascenhariced

I f r [ z )
relghe R deblonh of 18 GG RER F affBP okt SEBELe epfer
from Exenple bovitita ity tesast cwiztfeniftotabproddct hetate sthbiity for
The sum of the content and C5 asphaltenes
338]6?1’{&8}?? %@W&ﬁ&géa’%eative to the sumof the MCR
c ontldsiig salﬁdreﬁmp&amd dfafies commdting tzomd allove ranavdboffledigh
o t he vve|

f t t
B bl S o I aoH AL ERES eoiPretel gelpeforsanic

: .acﬁﬁﬁih@ﬂ’ﬁav@ﬁl danHEiﬁy tfora polyrkisansss cdnipdilﬂd’s Ha@ingpheidabgloperties

hat as halt at her than co ne t ha
fi@ﬁ%?é’h qr gt ‘F &%‘”EP‘& %’é‘fsr?&%’é@{?ge ﬁr‘f?&: E‘?‘E?&e
co@nr Ohislat BwePtelRerabidd AlowCABH dMipodhdsi8 b&@ﬁ&@&b&ﬁﬁm plug
/ US2004/ 042430 |, pot assi ug}‘:c sodi u zi nc, .and

wéape.thﬁﬁaaaﬂyss% theishy instsasing the Hes afgaega opptatipg athigher
sryplendesd ﬂ}{&oﬁ | fur content of

mﬁge Creﬁ?&a@%@gﬁ%ﬁ%ﬂ%&ﬁaﬁ 80 90% of t he sﬁl fur Ago];htﬁgjgt of

i 1ra [ & - B .l H s 2 i o .1

ca&&%& ﬁﬂydr@g: ﬁ%ﬂdf%&ﬁ?h&ﬂ@n 0@? At rrﬁﬂlé &‘Cb G Brams of My&‘per

\V t hroug acting zone greater "t han

109 gramseaf taeorrpen feel) mayaingene elsbodunm bR alsm‘wdmxh@cfrmie feed
and rdactel Qnddr %ﬁﬁoﬁgg P&}[dﬁfoglﬁ lf&hs]iﬁrml?nﬁ d}ﬁg{% ﬁsﬁgsg 425 °C (185-

properties ective
793°Bp eressuroin sarangefiten 0. édd MRa, bmdqnailel oﬁhwlmgpn s@ueedo crude feed
of\ﬁgl 1%6(5 I\II eﬁnz%le e%?adtoP&rge.. Aﬁeljlufﬁc IQc 105121%1&% lﬂ%oaﬁéel tHS
Pocess 1 orned’in vesse
cru@l patbdua:e ﬂteccrudeqammmdh mlphlyted\fmni thb baalynemb’blstemm cmtlé feed

ssel size nay allow t t nent 0
iR AR g i B e P SrhetiB T g rsdpt may
ha¥t & elsanphT AN en, Sicke, mbmﬂiﬁhﬁmﬁfsﬁf and@tadRb®C; asphaltenes
OffShOfEf&ClHélEﬁ% Exanpl e 20. Contact of a Crude
copsirelative taithe,erudedssft act i ng Tenperat ures. The

Further modifications and alternative embodiments of various aspects of the

invention will be apparent to those skilled in the art in view of this description.

Accordingly, this description is to be construed as illustrative only and is for the purpose
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contacting systens and the catalysts were the sane as
described in Exanple 6. The crude feed having the

properties listed in Table 7 in FIG 19 was added to
the top of the reactor 15 and contacted with the two

wobdskshs I N the two contacting zones in thepde60me2430
of hydrogen to produce a crude product. The two

fﬁ 0 ag;llf ?gg]?e %{S}mvc\egrtl ng rg%%g?nae%ofjdﬂfr&l%{g%g{tgl% %)nvention. Itisto

bdﬂﬁﬁﬁﬁﬁﬁl&ﬂﬂ@ﬁﬁHMBfﬁsﬁwahwddmmmaﬁbﬁhhﬂadh&eh%mﬂnbemkml

aseyengles Sk pouasa FIAGR R, CPiRa ey 38 S BIN L BT
luhm{tda%na 16RAbAGREL, mrﬂrpe&essesmwse RvérsddRad chlild fedtures
Si). Cbntactlgg cond tigns in the]$g£t0n1contact|nﬁ
ofthaisvention gy be Silizsaandepandentipall as would be patsar g e skilled in
tht B8 2ROl M Vet bR @i sARASIpHBS 0the invertoMO Chirigedmapbé Made

of hydrogen to crude feed mas 160 NnB/n8 (1000 SCFB);
méhmelgn@%%wm dergingvithoyt departing fropdhe spiritigad seopg pf the

d&g.l] g‘ég’é,ﬂﬁ’&gm acting zone and was
1niénn:Pl g£ I%egg%ﬁ)ggdﬂ) gas-1iquid phase separator. In

the gas-liquid phase separator, the total product was
separated into the crude product and gas. The crude
product was periodically analyzed to determ ne TAN
and C5 asphal tenes content. Average val ues 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 C5 asphaltenes content 30 of 0.055
grans of C5 asphaltenes per gram of crude feed. The
crude product had an average TAN of 0.7 and an average
C5 asphal tenes content of 0.039 grams of C5

asphal tenes per gram of crude product. The C5

asphal tenes content of the crude product was at npst
71 % of the C5 asphaltenes content of the crude
product. 80 WO 2005/063939 PCT/ 1JS2004/ 042430 The
total content of potassium and sodiumin the crude
product was at nost 53% of the total content of the
same netals in the crude feed. The TAN of the crude
product was at nost 10% of the TAN of the, crude
feed. A P-value of 1.5 or higher was naintai ned
during contacting. 5 As denonstrated in Exanples 6 and
20, having a first (in this case, top) contacting
tenperature that is 50 C |ower than the contacting
tenperature of the second (in this case, botton) zone
tends to enhance the reduction of C5 asphaltenes
content in the crude product relative to the C5
asphal tenes content of the crude feed. Additionally,
reduction of the content of netals in netal salts of
organi c acids was 10 enhanced using controll ed
tenperature differentials. For exanple, reduction in
the total potassium and sodi um content of the crude
product from Exanple 20 was enhanced
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relative to the reduction of the total potassium and
sodi um content of the crude product from Exanple 6

with a relatively constant crude feed/total product

m xture stability for each exanple, as neasured by

P-value. 15 Using a | ower tenperature of a firsTH 2808 SIN P
contacting zone all ows renpval of the high nolecular

wei ght conmpounds (for exagﬁhe C5 asphal t enes and/ or

metal s salts of organic Mi$hat have a tendency

to form pol yners ?nd/or conpounds havi ng physica

properties of softness and/or stickiness (for

xanp d/or .tars Renn of .these e
ot hod) SRePEPahEERY: ar ERHRoR I CeoRSBRTAS PE

be remuRGREY & thaydd| fg=20v it s9dtokhaogat shyslgsts in
thereby increasing the |ife of the catal ysts operating

a\?ther} |F§5W@lenct9erﬁferaath}f®“s°9%t5%3éc%o%¢ tPEPRYCar acEoEAL

gﬁ%ngqgéﬁgtgﬁ§ﬁgﬂ§% A Iur ]Q{éﬁﬁé@thﬂ%rélﬁygﬂg crude

cpatoa]u;cs:t iana/ dn@:ahtmbymre)faﬁ les applamdtd o0l MPa, the

000 ranms, or 0.02- r of catal t e
& i@eﬂ% aé’ﬂd}%afé‘ébt)aig%f: n‘?rf“é’@??e"e " E]tgt g%a“ 0.3
Sl Bl @th1Whirh ddi G dE fRed Lhsrang, d@@ft@.@aﬁad@f fefur per

follow ng conditions: tenperature in a range from
gxanp pIccrugs f’ﬁ@ﬁ:F)aanréé‘ss'ltﬁ@ﬂ rene r@ﬁg@m reatalgstus

V59809 5 e HUBIARARS Syl o iSal e hofl gtamecer
bE€aaki QRalsitma 5too Apr @hlﬁéﬁdﬁ'nlrf&d,ldﬁj msmtmaﬁethm B428e, and

groduct is segfrated fromthe cata2¥st and/ or residua
hgdsatadystydiayg ng rpoﬁneorsﬂavma It buhipn fawing, per

%k%&ebfaﬁ%gﬁ ”fzfdl‘rG% oﬂlbgk c?dd‘.cda Bard of :

ave a chan e iron, or vanadl um
mohybdenamg a;needucembr@ naﬂmmalmmewormum, redbdulaeted as
to,tFe crude &g d. Further ,nodifications and
YPLEPhaPlv B4 Bt SToMIFRIESR i A4 he

I nvenkbABrth hk nBe RPRAARIING @Jia%a ciKiddmgsbiddihe, art

in view of this description. Accordingly, this
HESEPIpEI oATHd et cfe@ei édnwt.r edregan |agies | fkownlgr

i iRab0ampasiBees %‘%ﬁ%ot QOO product has a TAN

@ftat heogenenak wm&eﬂé afaNC @Fr ¥iheg couidd Feddiveaid idnsul fur
is to be understood that the forns of the

‘F‘HK}EﬁPF off sRBfn tﬁné-?@é‘sé’lfl 686 FeRduT amtt%ltbéaﬁ dieh crude
ﬁéeﬁxa“9h8§e9§ ? ”ﬁ@taetgymﬁﬂ§§ 5@? od 64 and
e sub or f escri bed

stitute ose |IIustrate
sel Sin, cpatentand psode$eem1ma¢ by n@meMathnﬁiD4294

ertain features 5 the,invention be util

haenbRaarehpd Be e imR i@ Enrier e LRE pagalyst
hiblﬁ@etﬁétp@féeélﬁéVHﬂgtkﬂﬁubﬁﬁﬁfbbm®}ﬂ§§§5a support
description of the invention. Changes may be nmade in

nHecel 2heprgingsperbagameprdi FURPPKSUt adfed@astng F grams of

p d scope of the invention as described in
'{lﬂ&i H%‘b\d % claims. 82 TH 2808 SIN P =

The method as claimed in claim 1 or 2, whereln the

contacting temperature is controlled in the:range from 80-

420°C.
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CLAIMS 1. A nethod of producing a crude product,
conprising: <contacting a crude feed with one or nore
catalysts in the presence of a hydrogen source to
produce a total product that includes the crude

4. P O netnbi8S Qhithdd i afy $fHaimP 190 Whbrelnth@TANDE R crude product
0.101 MPa, the

m xture at 25 C and crude feed having !

is i areneg/frome9.00 hter & oAy tad.-2.q0r frome® 05 9 Bl and a
sul s : ( _ TR
_5' gra?nﬂ%lfle@?%gﬂ&?g%gﬁﬁgﬁd azmﬁgggt?%g%éﬁo@e?he catéag ysts o ©
m FrapEhiorn Ootpd0s from G4 totk0i oo @.5MpSh a nedi an pore
di a : ' T, o
6. Vot Rt fiRgoRls ALincddR hny'ofbieiins 35, HELERTHOEBYed Mntent is in
a ragigs fiom005eh 0% grmsgper piam ofgnolyhdefium aatalystst , fr om
0.0 - Of : ne..o
7. por ChmAEEs it il ¥buillh 1.6, PGB, LOG R Coatyst has
a pove|sizie distribution wvithi adhedisspdre disamfer ofat deastod80rA bt atiepst 230 A,
cont.act i condi ti,on te r.at yr, ressur crude
8. { oolimehia Fnlfmptdt anyieirins J whpBindie o Ripd Rt atalyst has
a pbrb@fzeggsuﬂiﬁfbn Bk that've 1east 60%6 wwwf mhﬂhcrd agi«%k inlctho pore size
.. DSt % of the TAN of, cr ee a sul f.ur
iR tes RAvE P PRI ALEBUIED B0 gt B i ot 2ot ncdiffipore
diamietegle feed , wherein TAN is as determ ned by ASTM
Met hod D664 and sul fur content is as determ.ned b

9. asTRhayeethediaTsisiued imanyiofsiaims A whereis the melybiiemug etslyst
 comprisd ' aQkffioh Bfe Sanﬁl-e)iﬁétials B3] EGuiiS o?ﬂ{e%eﬁ]baxﬁ Table, one or

: I'stribution conprises [a support —material.having per

- moxgrcampotndswif poe or mate Calurnn 5@uRalyoaerer wbre nudtals foml Cotmos 7-10 -

©3..The, nethod as clained in claim1 or_2, wherein the
-of ﬂ@mgwﬁéletmmw& QNG{OF BTG Qévwes ?éﬁg@etﬁlﬁoqﬂdlor i
mixfPes teabds. B3 4. The nmethod as clained in any of clains

. 1-3, wherein the TAN of the crude product is in a
- 10. 1 arfde methodhag clobnedip agy of claimsh-H wherainthy mplytenymp gatalyst

confl 4 oo s B 94585 CABMTE S B Rl SR

one br moreoBippund2@f ofie armdre Cohwni 03 elemerits.om 0. 5 to 5. 6.

11 IR0 28310 SR SRR 1200, Sndlelllind ook or WSt Sadllysts
further comprise an additional catalyst, the additional catalyst having a pore size
' distribution with a median pore diameter of at least 60 A, or at least 180 A.

12.  The method as claimed in claim 11, wherein contacting comprises contacting the
crude feed with the molybdenum catalyst subsequent to contacting the crude foed with the
additional catalyst. |
13, The method as claimed in any of claims 1-12, wherein the crude foed is contacted in

a contacting zone that is on or coupled to an offshore facility. |

14.  The method as claimed in any of claims 1-13, wherein the method further

comprises combining the crude product with a crude that is the same as or different from
the crude feed to form a blend. |
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a range from 0. 005-0. 05 grans per gram of nol ybdenum
catalyst. 7. The nethod as clained in any of clains
1-6, wherein the nol ybdenum catal yst has a pore size
di stribution with a nmedi an pore di aneter of at | east

15. 189heﬂmahocais dlzﬂﬁﬁ& :ﬁa@ oficlafims Th4 filtieh @i thé BREl of N

proceggl t?lgcé‘!dglgrrgs M%ﬂrelg t he nol gbdeﬁ@g cat al yst Pzﬁz

hﬂnuﬁﬂ&ghcﬂaﬁﬁg& of pores in the pore size dlstrlbutlon
%¥g a pore di ameter within 70 A, 45 A, 35 A or 25 A
of

STRioshia clajp 4 fevhareinghe pragessing erseprises distilling the
-mdeb&ﬁ%or%eﬁhﬂﬁ&&m%rm&ﬁhmtém ybdenum cat al yst
conprises in addition one or nore netals from Colum 5
- 17. o iThe method a5 glaimediin slatims bher 1 whewsindhe proprssing sompriss o
hyho&&ﬁﬁ@[e Colum 5 netals, one or nore netals from
Col urms 7-10 of the Periodic Tabl e, one or nore
conmpounds of one or nore Columms 7-10 netal s, and/or
m xtures thereof. 10. The nmethod as clained in any of
clains 1-9, wherein the nol ybdenum catal yst conprises
in addition one or nore elenments from Col um 15 of the
Peri odi c Tabl e and/or one or nore conpounds of one or
nore Columm 15 elements. 11. The nethod as clained in
any of clains 1-10, wherein the one or nore catal ysts
further conprise an additional catalyst, the
addi ti onal catal yst having spore size distribution
with a nedian pore dianeter of at |east 60 A or at
| east 180 A 12. The nethod as clainmed in claim11,
wherei n contacting conprises contacting the crude
feed with the nol ybdenum cat al yst subsequent to
contacting the crude feed with the additiona
catal yst. 13. The nethod as clainmed in any of clains
1-12, wherein the crude feed is contacted in a
contacting zone that is on or coupled to an offshore
facility. 14. The nmethod as clainmed in any of clains
1-13, wherein the nethod further conprises conbining
the crude product with a crude that is the sanme as or
different from the crude feed to forma blend. 15.
The nethod as clained in any of clains 1-14 further
conprising the step of processing the crude product
or blend to produce transportation fuel, heating fuel,
| ubricants, or chem cals. 16. The nethod as clained in
claim 15, wherein the processing conprises distilling
the crude product or the blend into one or nore
distillate fractions. 17. The nethod as clained in
clainms 15 or 16, wherein the processing conprises
"hydrotreating. 95
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