SYSTEMS, METHODS, AND CATALYSTS FOR PRODUCI NG A CRUDE
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for treating crude feed, and to conpositions that can
be produced using such systens, nethods, and
catal ysts. Mre particularly, certain enbodi nents
descri bed herein relate to systens, nethods, and
catal ysts for conversion of a crude feed to a total
product, -wherein the total product includes a crude
pr odges TEMS METHODS, ANDI CATALYSEFSEHORBRODUCINGIA CRUDE
MPa and has one or nore pPRP®UJES that are changed
relative to the respective property of the crude feed.
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and/or the quality of products produced from the crudes.

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

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

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

woabwd/ossd3une of the catal yst. Such deposits mapCTass®4/@a42651

decline in the activity of the catalyst. Coke may form
and/ or deposit on catalyst surfaces at a rapid rate
during processing of disadvantaged crudes. |t may be
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11i"8%costly to produce and/or costly to

t r anspRhadvah@gdd @@tesdiay idcatie hiydrogs. deficient hydrocarbons. When

processing of hydrogen deficient hydrocarbons, consistent quantities of hydrogen

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

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

wone@s@esd3ety tends to result in phase separati 8aTmic2004/042651

conmponents during processing and/or formation of

undesi rabl e by-products (for exanple, hydrogen
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decreased catalyst life, process plugging, and/or increased usage of hydrogen during
treatment. Thus, there is a significant economic and technical need for improved systems,

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

wOonvesksosms descri bed herein generally rel ate POT/US2004/042651

systens, nethods and catal ysts for conversion of a

crude feed to a total product conprising a crude

product and, in sone enbodi nents, non-condensabl e gas.
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101 MPa3 the crude feed having a TAN of at |east
@y 35T Methad D488 apd covellingreantoding cpaditiens suchibatdhegrye
i I
Gl UL RAR el Rod SOmR R PR B R s e tip 190 o
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ybdenu one o
@a{tmhghemdafeedm@fme of moel cptatists tiorproducers txtalipreduct that includes

ere n ontrolli C act.in d|t| n
i o RPOaBeRh e bRt BB RN S0P o e
E{Sé_l}éﬁ’ﬂmh%ﬁéﬁ%ge%g %f‘{m?} ﬁﬁu 1aakee Biatledshbhd @fta@cwlﬁyswmmgd pb%e size

t ho e.inven a rovi des
SistribuBenwith g mediep pae dbﬁ“&fé‘ﬁé’% tlg ano(} gs%r?ﬁten&”é‘ﬁ@ B @ﬁ&@ﬂhoﬂ
G8E FE8E Mty PR Ae JORY s@zeQﬁiltﬁlBlMﬁ)h%a‘hﬁg, %Epéiﬁl%%f atalyst, from
total product 't hat |ncludes the crude uct, wherein

OHE0t granhe tP-B8 enamsio§ naplyhdguume ofp KT MPE rmlylzignw@camaounds
St JEBh PLon@bllinG BSttact
G5 Tt e e oAb AR AR e R or g Bl pctng
catditions suchibat |tlrag:ra1emmqs®ctshaz e T@d‘éoﬁat lnwstl VYo o thhTaN of the crude
i ameter .of at 185 det erm ned
g%’g wmlﬁ Pf%‘?lmeg é%lg\ﬁ%tt haV| ng the pore
si ze UhsinkédiohiaBo peeitdes i Siethgd Gflﬁodhicm'glf @udsiradigt, ko@phising:
Col unn 6 of the Periodic TabIF one ar [nore .
contacting a crude feed with one or more catalysts to produce a total product that includes
the crude product, wherein the crude product is a liquid mixture at 25 °C and 0.101 MPa,
the crude feed having a TAN of at least 0.3, as determined by ASTM D664, at least one of

the catalysts having a pore size distribution with a median pore diameter of at least 180 A,
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conmpounds of one or nore netals from Colum 6 of the
Periodic Table, or m xtures thereof; and controlling

woamisaesa3mg conditi ons such that the crude pro#dacshmg/o42651

a TAN of at nost 90% of the TAN of the crude feed,
wherein TAN is as determ ned by ASTM Met hod D664. The
i nvention al so'NErow des a net hod of producing a crude

pr dethuoined by dysrlV MeghoddRBaend g catabistitpeingakaiparf side diglaibution
%né[FF% C}g o?l@'i)f#nXﬁet ethIQ ﬁB@%&ﬁn 8 o‘fﬂfe@emﬁcﬁ@ Q'%“IE otng A more

s the crude product, wherein the crude product
tempouhdopfiode nt morgmectals friaH Gramd ofthe @’mruM?aTablh @r onxites

bgfee%g %g%%%liro AN &8&?& fng é:mtu? %(hng o(%h tﬁﬁ[ tfljee él}l(; ?Lg:t Qéls aAlSAIMof at
fO8IPI0VSEZhe (AN ofte cpiderfedde wherkial AN imd@ehmmsd by ASTMidethod

Egr' odi c Tabl e, one or nore conpounds of one or nore
s from Columm 6 of the Periodic Table, or

m xt uTRsSnidrebe ko % RHded Hc®OE oPprodiiey IBEA froduc® Mdmprising:
Col um 10 of the Periodic Table, one _or nore conpqunds

entasHiag & prudp feed Rt ane of eincaid]ysiie Riodwe atplal predychthptincludes
ﬁ@%{?ﬁ gfydual esh&elﬂ%hé &e&eeﬁsducaﬁq H@{ﬁﬁrrﬁlkfhr@at@b@ranﬁ 8109 MPa,

metal” to total metal is In
thercanlg éeeﬂﬂl@wng Tt%I @Oﬁ leasid)-3 @T\dqt@mnned@y e“cﬁTﬁ\éMqthvé D664, and at

FRR 825 L 2 0 g SHAB! cDRATER e pca

dsbleehe Dtmnﬁcboimboﬂﬁi M et dn ocbrEm6H!s fidne Colnwnaré afdine Bdriedic

REH o S BSOS B A0 R B rfeulf MR SR o the pegiodic

T aﬁl? %8 bﬁrgbﬁ cpmahdme oﬁoﬁeﬁir &ior@léledudfogi Galtuminnol ollﬂ jdeSP_etgh@c
cruae pro uct ereln the crude u S | |
e pr giggpres icgsel. aad| vhere e AL rafipel ol é@f‘%@& k) ithptal

- @ollN Phedtis t@@ﬁhgeofré’m 130 do;tlhe c&{ﬁ%llﬁ‘{g cﬂﬂﬁﬁlrfg%bﬁhﬁ&{s%uch that

corrpr|S| ng:. (a) first catal first catal

Hg\etudg prosiet hgs aw offat mept I0%e %f t?%TAquf e coudgdert, v erem TAN
% N8R @Asm&ﬁod'@(s&l, metals from Colum 6 of the.

eriodic one or nore conpounds of one or nore
et al Ehef mmmlq@ blarprogides a mhibodef Hrodicing Patsids, predict admprising:

@énta% ca a% fegﬁmtih’ong br ﬁ{l)?é Htrag/? It@@'r &ch A, t@tgl%r&(ﬂ)ct ﬁat 1nc1udes |

secon he secon
dfe csglemmﬂuctawmrymtthe atdd peditct B amau@mmurm 25 dﬁeandn f) 101 MPa,

tal,s fro Peri odi ¢ Tabl.e, one.
SRl TR ket o, ald e R ariforf e poriitRive: @
afﬁrgt bzﬁal?ﬁ,ftlh@ﬁil:]sc ca_fﬁ?dt Bavifg Ipelugrah@ﬂ fifs6 catkty @/ fror0 0.00@1 @10.06
or mxtures thereq con GO ctin
SHA O 9BA 8 BERMTHE o é@ ?e&gﬂc ﬂ%bi NI at
ERHouREYEIUne bhBorbANAS frbﬂa@&ﬁm&@e of @e @bena/&mm@ cdl&atk$ as
as determ ned b‘:{WSTM Met hod D664. The i nvention al so

pietsht eferetel, eramiy tth%mfp@éu(b)l aoscondsaighiss thegecopd patafiyet having,

I f et
B B IELR Sy O 8ol RIS, T oo .

GolRerindi& Talfle,tone omme@dm@owb pEoneer nrwe(mgua1§§r0trrh@olemh 6 of the
%gﬁ%cﬁc fai)gep ?51%11%3 %ervk;}ghqfog %l %5 ! Exm rﬁ%l ereo and go%?r%)ﬁmg
soip@oing cormithg alch tias ﬂﬂeheie wrodact Hay a X‘AiNaqf admbﬁtm% ofale TAN of
ahe cnm?re%l \rz]/hérg% TA?[\} 1S gterlpn&%ged%yp Aoé’[el\/l ?\jleztl?‘od D664.

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

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

metals from Column 5 of the Periodic Table, or mixtures thereof; (b) a support material
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di stribution wwth a nedi an pore dianmeter of at | east
230 A, as determ ned by ASTM Met hodD4282. The
wOonvesbsosm al so provi des a catal yst conposi ti ORCT/US2004/042651
conprising: (a) one or nore netals from Colum 6 of
the Periodic Table, one or nore conpounds of one or
nore nmetals from Columm 6 of the Periodic Table, or
haivintgurth@a tlhemacbntefte)f aplesst P @rammefitedia alhmingwichgran of support
SR8 & UIARERNLER ¢ flaclo: WEESho O In LR Bl o a5

oft ‘materla et ermne
distﬁblytlo@ll vﬁﬂfmedmnporadﬂmmeo@t teapt280 a&ataadgzgmlmed@yakw e
é ggé?rlbutlon with a nmedian pore dianeter of at
8¢ DI A as determined by ASTM Method D4282. The

| nv e nltﬁe%\reﬂﬁcﬁﬂalw id&S Atabat adnywkition, r‘t‘pﬁ@rltlngr(a) one or more
r|S|n or . .nore netals from Col of
el fionn el Fog 6 DB SEOlEIAE OF BYSOTUS SIS Chte Gmore
lﬁptﬁfs‘ H0RE @d18mh UM HBMc T, dr RaxTRRSs HRME; (EP{D&L@BOI‘B Bfaterial

ofr more netals from Col unm 6 of the Periodic Ta
lswingavthetn Alaminsrponignicy ableass Ad @srmefreetRaliming rer gm of support

1? g%erlfﬁnas%e%;mltng f l’réy Afltrfacd &P Iaﬁd wﬁ relli{‘ﬂ)fé éé'fa?y%t hiver 9] size

aV|n al um na cont ent
disteibutixm wlelasm«ediampcgc émsle‘@f of eh éqaat ?éIO l}mah detpravinegrbym HFM

t terial, as determ ned by x-ray diffraction;
ShfEoaRapes

n the catal yst has a pore size distribution
Wi t h Eheritnidh f19r @odiarmdaelysofonatositieasiompeing, (a)ame or more

determn b TM et ho 282. The inventjon also
Brab e Cab R e Tpre da g e Bataop s e Enge
ﬁ@ﬁﬁ'ffb&rDGol@mﬁ@Rﬂ‘ﬂ{etPe%&lb Tawe, @k ofioe: Mehlalfiont (Oolfuﬁﬁ Bodthe
upport/metal mxture, wherein the sup rises
k’eﬁ@sirs Teablen?eLr TORRICQIRROVRFS %P%%‘Poﬁeﬁ’éet*ﬁ%frﬁm oltmn 6 of'the |
g ﬁ&fgﬂ{ ﬂ: oﬂﬁﬁuﬁés HREST: (5 h @lppoftmeiRraPhalily Dtheth afulifina content : .-

Perio e, one or nore conpounds of one or nore
oifest klag Of 1§ gmm@:gf theta algmata ner arapeef sgpRast nrpial, as dgtermined by x-ray -

M&cﬂgf%n& %F%&f the &?ﬁ&s‘t hcrlseﬁ%dré] 974 BSibEIndyid] 448kd1Ah pore

suppor m Xt ure enperature of at |east” 400
-d)lﬁi;nemmf at trasti2A) At hedetamiled by ASARE MeihwdtIM@82%at al yst has

or "ot Tranerio it Loy RCL AR ARLE AUATEISS

ddigbininy & Bﬁpp@ﬂ vithsoe pr dotededalatofeth adumfortpnem:l umxmlga wherein the

cat al yst, i n nbi ni n upp one. ar
e apiai<6 TR B S0 R P e e BRI ot (R f more
HBR1sTHRP 0blum@GraT theSRBiolio dlable adﬂémr ffre @REHoOINE of bnd'@imRore

of the netals conprising. o nor e ?Pglsfro

Tt CormpRe LA Fesiatic T7hls! @ migEes st Bt g feta
%ﬁgﬁlﬁ%ugﬁomwﬁ&@l MRhA & aftiBBerstle Wt 16as0L00 98 al€for@foGhe

m xtures thereof; heat treating 't he theta
edtalmitrehescip fhorcatalysthas a ppretsize disgbugion withemediap @orsfdiagpeter of at

ga@;g 400, QG A8 | AT BICARGROA ST, wherein the

as a pore size ution with a nedi an
por e ”ﬁhean&tnaon gifo pxbvﬂdmme@%omowmg@tc@tamm eemprysisSTM

Met hod D4282. i d q )
mr%lagleg ﬁ@uI%POEtrVﬁgieonﬁ gg%ﬁ%’eﬂge %18 }pr I %%ﬁéépo%?m&al%&&?e, w(ﬁgrem the

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

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

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

wonrodwes934 wherei n t he crude product is a |iqui @HCWUSRWHB42651

at 25 0C and 0.101 MPa, the crude feed having a TAN of
at least 0.3, at |least one of the catal ysts having a
pore size distribution with a_nedi an pore di aneter of

setalygawhergig thergatabyst bpstadiops syeiysoyiorwithe medarnmegdiameter of at
aad Ahe, ek %ﬁ{ﬁﬁed%‘ﬁsﬁmmda%@@' ze distribution

conpri si'ng eta allum na and one or nore netals from
Col uniihsingéntiph elsPerovisigs & nPtioH ef prodecing 2 erodeprodumheumgssing:

P35 PR D of B AT e B g
derngideippiics whbreinthé crivireprodued & apirqndimktdraﬁt - Wd@floaltMPa

st 90% af the f th e feed, wherein TAN i
T neledrautre byl AR AR ok Ll OTS Ay (IR B ngiaggre sze
BIs@ibule:s with BRddifd pofe M of Bedt CE0A CasRAMRE by ASTM
conpri si n contacti ngaﬂa crude feed with one or nore

%aﬂaqdﬁ% i amdihrecatplystRaving the pose pigeldisibHtiansompeising theta alumina
Qﬁd)&}é(‘(ﬁ nébrd RkAls an@@Hl%Inntd@tthé I‘E?lL)Hiq 83ibfeNéhe Ok W% compounds of

product, wherein t crude gro uct is aliquid mxture

e G5mO R G0 Galmet oithe burdiel e mairpthereaiARdof
Bbuttofi coftactind ARABI T BEANDAUI Bollle BAVIPRN SO IAER: 00% of

rans o ram o
fledtAN afitho atud el winmein GAN i es ¢<ﬁ¢raiu}esltt$' ARSENI m@st]aodﬂbﬁéé

east T omkengs =G p e Sa it RErisan b A usaa R prisine:

cortictial hi |cnge Ced tvdlthitond gr moietiatal yt3Sn the predehoe ®f I ANIrsgtmource to
tht the roduct. has a_. TAN, of t 90% of. the
Uesta ’P HE&‘J’ ghaf E‘é’d‘desafﬁ?i cride Prea%é%&r%ﬁ@émde groductisa

" gﬁﬁa&hﬁtu@wggm@@m 0 1IPE, tROEROMRES h M TRARf hfBast 0.3, the - -

20

25

30

crude product has an oxygen content of at nost 90% of
£hide By fennenvaRen emiwhel 4 lasd (00 graniod peyasn panetss of crude

PR dghef [Tha %Qe S’B’thééﬂ\l%ﬁ@anﬁx? a%%&ze&lﬁgmﬁﬁ%g%ﬂth%qﬂécﬁ&tpore

is as determ ned I nvent1 on

- diagstep pﬁml@e@%mﬂh@mmd lpwés@ﬂ:Ml Mqhgd Eﬁ%ﬁé’e askevgtrelling

%&{{Pﬁrﬂhg 5}91%’(10919 %ﬁﬁdeﬁ%h?s&ﬁ l&ﬂ?thfegﬁgle%c% M2 QANT&ra?ﬁlgst

uce a total I'ncludes t
% aE ﬂprm of the wivde &ed, anfi¢o Iedu@el qon‘@duﬁtorgamca)xbfgemmodtammg

m xt ur 5 0.,1 e. feed ha

by S Ep R poal el pal o flP A R S L

oRjgeh y&%tsm lpaitic REnde m@ﬂ Wiied¢in mgbﬁhaﬂgt&mmeﬂtbylﬁgﬁlﬁ\g MetRSAID664,

grans o oneorrmre rom 6 of the
PIEFLCORYPY I8 2s éﬁ‘émﬁ?e%@%ﬁ ]Eﬂ%é:;ug f one or nore

et al $hd O EHB’Pm@ld@; a lnB@oP6f Ibr@ﬁﬁcﬁlg-raa@hd% pr@(ﬂjc@ dbiBp@ng:

as wei ght of neta or m xtures thereof;

é@m@qtlag Richige &sd maiang g wersariehsRso Breéwetaﬁatel rroqyckihpigincludes
HRNELK pRRREC vHELAGhS uddbiBakPRULAhINARNA ISSCAKED, 101 MPa,

the crude product a TAN of at nost
dfe cridle fapdMaping & HAN el éeastdeld and/\tttéw@i cmemt\heucstabfsts having, per
%fa%ner a{é?yst Q‘y ltseh ?E% ?E%&g g% ?geﬁ g’f r-é-grgr u f%m oh{%lmsé) of the
Perigatid ‘Fabig oncamnhae homgomds:asﬁnﬁe of /et ma:tﬁlh ﬁomeCojumims ethe

t he res nc drogen source to
BPR A Bk, eleue R RiEn of el ChEtAeS temat and futtdling
RERSHEGE condiEINE kkbhttie a CiEbid BowiyOehded vell it 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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liquid m xture at 25 0C and 0.101 MPa, the crude feed
having a TAN of at least 0.1, the crude feed having a

weoeubdsiwe3seont ent of at | east 0.0001 grans of suPCTUSp®I/042651

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

conprising one or nore netals from Colum 6 of the

Peri odi ¢ Tabl e, one or nore nds of one or nore

met al Brefipvsaiicolamogdesa RO pe pHe Jproghuct, comprising:

o ngﬁﬂ§§ cﬁl@@fe@(@f)vlth R0 GRRE ERbIVED th 66 Bfe?éhké Qﬂa hydro CFen source to
[

t7 ons such at duri ng cont act | ng, he cru
fredute upotalqnsdmbuh@tclmlades iechredsarodict, éthSJ@Irbfb@ ede produgtds a
h r
) BB PP ORRE B WA, e O ElHhn} SN At 0.1, he
@mdeefee@mmigta suﬁmzcmmmat ofsat teas0.000h glemstoli sulfr peiegrpm of owitle

b a7 oot o 5t Pl e i P S0 Pt g i g of e

%}roaﬁoféb&f ok nfdid gdiﬁp(ﬁlﬁdﬁ cﬁlg)he of mbRenalsl ﬁ‘@mf@tﬁldnn 6 of the
erein TAN is as determ ne ASTM Net D664 .
Rerjodis Tablsn prapixiyres ty e@e@@r%ﬁﬁgﬁnw IRSHRE %%Hl&&s 5&‘5312?9 during

Jd?l?aghﬂg' QI dr Mt RS tAREOWbRERarchydRIgBP sk 0k1cBed Bi€10MBhiBit phase
crude product i sing: contacting a crude feed
tanatmmféhwrudmﬁeedngmn&cy%tﬁegmgnhq%hwwéw@ gelgfityin one or more
au t A
RS OB S g ool g or
PAdIhfche qrsdafeéd g tHe priuge méuﬁba\zsg ol aun dorgent 0f17QdP%P% of the

Etﬁ]g!a gc?rgetgnrég u’gld?] geea a eren? TS&W? %(ae%}ﬁjy%r 8 &éﬁ%{i l\)gé?l?od D664,

- sl witfiecbntent i@ at d:eternimddlbty Apﬂﬁléme/kslmwdb%iﬁlon of the crude

feed durin .c tact... The i al so
ot notPd BRE WG4t mESER pite DeR RREE cftnprising:
- CORIAEE h BAdafed wate oﬁ@@ﬂnﬁ\ﬂetchtaﬁfytﬁ f10@e Presénct bea Qi’seﬁs gérogen

of one or nore catalysts, t

0 ot al u
' s9ge 1P praduerestotehRrogydh et 1@&1&8 f\‘:ﬁ%?fefawt’ ‘146? g'aémde
glroggé{ Gla hﬁmﬁm Attt b SR dndroe O@tl\/ﬂ?a"3 aRcandlifdg l@ﬂtad‘tﬁ@condltlons

controlling contacting condj tjons such that

th
* suchdiat thesandedead odrine carfadi Wrakey Bydsasn 2hd selectedpale to inhibit

RAe 0880aUPLAKE CONLS o Wflatinen at @ second

n uptake condition, the first hydrogen uptake.
c ondi Theoinvéntibmglseipovidesnmethodaf praducingromerienyeriust epmprising:

?acélgl% % % n g? gelgg Wlth gro S’}: 1n|?1¥ Cgré)&ﬁ (ilf %B@glembtré c&ﬂ@stfs hd ﬁ{)duce

CORdT T RoN i's fcon 'ed to 1
E."c()tﬁ| pe@luof that iedluddethe eemue potdatt, phaedinche aridetprodnct IS@lthud

%ﬁ}gt{lfe,eraaﬁ ggg% ?Qeﬁi](ﬁﬁljl%ﬁéh%@dcggp (i 1n%og)?ac§)£ @%{8%1? seu%h at the crude

e id @RRGEH Wi h9MOg& at BEHE hpdropar ipt#ks colditidheand Ithtdett a second
feed. The invention al so cPrrow des a neth

br&aees ungka cediiins. e e Bydrogsg piake F?f@ht“’é‘g’iﬁi{“ﬁ Jffgsgyt from the
950%9@ h d%j% W?faﬁe &ﬂﬁlti‘aﬁ aﬂiﬁrn@t BatakY Shtdkedh t frbthSHrogen uptake

t enperat contacting at a second

temiémeds gonsrofled tpn@ub,n:&valu@ of arugy sed(total progductinpiziugpiaem

the.qruds Béilet S@e by at most
SRR P T oS RRN gty
l9as ralgtiee t5 /AN redpediveloaast mGreProparitts obthe cuwklé foad

contacfin ondj tions such,that the.fi rst con

t errpe&g l‘}?g&’log afé? Poyide 4 %thﬁé‘)f Fodycing a qrude prod: ec &0 bilfising:
%Qx’i’tﬁcﬂfr‘x@ I %ﬁld% PRGN ifAtonk 6r mafctatahgtsar afist mmpelnamlre fotlswed by
TAN of nost 90%re|at|vetotha? TAN% H
faracting at a second temperature to produce a total product that 1ncludes the crude

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

8
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wherein TAN is as determ ned by ASTM Met hod D664. 5
The invention also provides a nethod of producing a

wonrud@ep3oduct , conpri sing: contacting a crudePCea82004/042651

with one or nore catalysts to produce a total product
that includes the crude product, wherein the crude

uct i [ 1quid 'x re at..25 0C and 0,101 MPa
it e e Tedun 4 oM 2 e Qhinotaie condionsrsuciuihadhe fis
fc@ﬁiﬁct \térigkraunS i it%asmﬁﬁveﬂtﬂla@ﬂle k&Rad c&t&ggét&{p@fﬁﬁlre and
ur per gramof crude feed, and at | east one

ul
tﬂPFecre%apaP%f has o AN Ab#tinaqsh Y% Frdativie torthe AR efihe cmlrl@ﬁa@d
Q@k&ﬂPTﬁhﬁéa§dH%nBﬁkH%9%ST%@QE%mdQﬁ% or nore conpounds
of one or nore netals from Colum 6 of the Periodic
Tabl e Theinveritionglse pravides e arfethodred prodneingh biurdg pllodm‘tammpngmg

%Sﬁ]t?ét&é%or&g*d% lf%a \ﬁxgﬁgne foli] ?-ﬁ)gcr %?a? t? g}‘ﬁgﬁwe a’%ta? H uct %hcflé ncludes

pheontudst privist, avherelif the cmdepedct c[sfa [iq¥Hd hddse af 2% mnalmt 10U MPa,

sk tfﬁ%&lﬁ%ﬁ&?ﬁ %ﬂf‘tﬁfi‘%"o@”ﬁ%&& %A@L@m&wlfeb?w&m of at

il&sEE00De teedni¥ oTedlfilper\rAM d¥efude teeB4edB 4t least ond Bthe catalysts
i nvent.ion al so grov des a et hod of produci ng a crude

SPOBTRIRE O ORPIOrSIRE's loghtalumphptshedetigdicflablg, queton mekre

QbmfBIEs 63 oY ok R rf@ﬁp@&uﬁnmtfa{e HREGHY GhbiE ftﬁltmlxmes
i ncl udes the crude product, wherein the crude product

itherep(y 4nd gpriroling copacting cpadiiensasyeh @atltbq ciypprogins hay a/BAN of at
%%%996%‘8%9 T@Mﬁ%@ém@et feécﬁgﬁ& g %.\wd glb%u&éﬁ%?sﬁﬁ@gom t of 70-
at 5 F ast . grans 0?1

aV|n% a residue content 0O
rl 8@l thesulfurgoaiantoff theranetks ff@ev/heraindf 28 1d a8 alstrrmned lof ASTM

SRS LT,

.2+ of * on€hoimvenioe alyepalviies a omlﬁd Ioﬂpnodﬁmm:g‘ a ¢rh@e pedic@dbprising:

20

25

30

th f troll t
e 8 s et " £ e g BD B RO HHE AL PR, Ot fludes
niesdirud@@odutt, vherelhAN atidd fredwit isdgiduRBdixnirdg 25red8d 0.101 MPa,

rodu has a residue ontent of 70 25 130% of the
? %ﬂciefe@%@ﬁﬁ IoeN t>fh'aé @il theggdle Tagslhayime papsidur Arpteaf of at

dsastctet gt Bedsibye pl%gg MM PRI FEXI6And A NdstToRS e caapkent
is as determ ned ASTM Met hod D5307. The invention

ﬁp@bﬂﬁm&ﬁne @BBIEL Iﬁ@tﬁlﬁ HemgEolpmp § o€ thed eeodie afde,pne duwpre
wndd Hne %Pf%%%étélg ﬁ@m%qfaﬁn fsg?ﬁlle we.hght@ﬁ*&l o BB fis

ata ysts to uce a total product 't I ncl’udes
drecadé apd e@mlmﬂllngwhmnémg cohditigrsisdeh Ii)atdhtu@"tlda oduct hayui TAN of at

' 0 crud

St 905 P fhe SRNCSE (UG A0 ol efiag Boch et K fut, EGiteny o5 70-
V&I, obiht essidue i:oraént Ioéﬂls terude feedy @ﬂﬁwhafelm peds pteaiminell by

r e d at | east one of, the catal yst

AP Mg DR o tonsPE Shrut e delsod! bt BV O eipDS307.
Per i oUhLintadlib® als@p@vides ABER0E ONROMRE S anrudérb@ocﬁkt B8 Srising:
netals from Colunmm 6 of the Periodic Table,

or
APIIRCiRE 8 B R it 9RE OB AecaRIYRi &P Riafics ttetlgproduct that includes
arRdide iy %B%ctswﬁé}elhl?@et crﬁ&epr&{dégﬁ alff Qﬂ%g( éxh;aa? 28 °d M ®ho1 MPa,
at nost 90%0 t he he cru he crude
Hectidetiead hgviag w@@l\b@rﬂt lsmt 0dlf, tlmnm @%idnﬁvmh e WiDcontent of at
?e%][ eln r;rn%g %ite "éégs}are A%%{}r oﬁ/gﬁ’c}ie %‘%M&% I%ast oﬁécog S gatta%as‘is IS
compnsmg one or more metals from Column 6 of the Periodic Table, one or more
compounds of one or more metals from Column 6 of the Periodic Table, or mixtures

thereof; and controlling contacting conditions such that the crude product has a TAN of at
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The invention al so provides a nethod of producing a

crude product, conprising: contacting a crude feed
WQi2005/065034 or nore catal ysts to produce a total PoT@SDY/042651

that includes the crude product, wherein the crude

product is a liquid mxture at 25 0C and 0.101 MPa,

the crude feed having a TAN of at least 0.3, and at

rhesa §0%ofi he FAN hithe aiude §esd.ghe erudmprafush bise BGO cenlient aii7Ag 30%

Og él?ell'l\g@@%toql\é%tlt oq i R AP bk \ml%éréh Q/é(ﬁ ch'ﬁtgﬁ’ Iisl'gpaetgrrﬁ)ifneci 5‘5’3

one or fore conpounds of one or nore
AETMINethsdoD$ 3061 urm 6 of the Periodic TabI e, or

i xt th d
For m 46 e ora e Py R da REE TRy Bt tam @b

dofitab ey ArEE&EREEwH o n(ilfre Em:lilgstsnbl froduce o mitaiprodugt that includes
conmpounds at a tenperature bel o

the A PIORRR, RSHHR EiChe PETHFS & gmg Heﬁ“{er?égg thEndH i MPe,
thé 91‘3&& Pee@ %11%1 A PN aflbasi D3t arRQVaeadt ohb 6f thALA st§ f%%btamable

crude e invention al so provides a net
by g@n@nmg agupnotirethyRne @ Erore Befals Ajog) Gefuma Gt &EtPeﬁadla Table,

(%%r AT ﬁmfee gp 0 F.rﬁc{% oP Ofie & &Q ffet ﬁfr@ﬁl%ﬁﬁm{ @oﬂf’tflé)ﬁé%ﬁﬁlﬂ able, or

pr o hat i ncludes the crude prod uct, wherein
thixgures theteofptoquiedice a sataly$tipereingoryiand fwlematthezwa(b)@t binkeating the

a, the crude f
P pifTicein e irOGe B Ay RIRy KR ERRL ¥ Blugl oo
tb@pexﬁ@reamlowsommnd gbmf)llmg cbigasing tonditond seth thadlst cradee
ysts ¢ e tals from

‘“@9ngPﬁ@“¢E ih?§E§£°f%ﬁg%g re compounds
Of 0 ”&e@ﬁveﬁ@érﬁalfﬂ%r@h&esfaf REhEDAPITIUGin@fa chitie pR&llUthchn(mrlsmg
Table, or mxtures thereof; %gd cont Illng_gvf qﬁ des
otdiing Derydesived with gee qrRore £af St IOgRIBEACe A RTRAISE %H”E udes
@k cx%ée Erogﬁ:ct qfvhéi\ém %%&uc@ ¥t it B ‘ﬁqﬁﬁli %ﬁﬂtﬁieta‘f 29ﬁc 211208 101 MPa
crude teed . C, and the cr roduct havi ng

tAPpruge foed hw@g a vr@comm% ahfleastld cRpat 3ar8a\ﬂ ¢100 ), thperude ir-'aé
1%7&?:% aav}% éﬁé)ﬂy %t 180, b¥d ét?ea@tsorg%tfﬁ{e%ﬁ%s *éb(mﬁi%-f ane or

Vi scosHy I's as determ ned
Itbteoctal DREBI0lThves pfithe Reiiashc Fabin opy ovnere §Olap¢mltﬂh @ﬂon@for more

%ggg Ginfalod o(%%le&reggcli}' & t'[‘albl‘é O&Pﬂlfu%}e'é her&o?: %ﬁg&ﬁtfbgln%

\Nlth one or nore cata ts to prO uce a
&dﬁta’&hngwdmdiﬂmhs duoRthat the kmnde prokihe ha$ adiscagitp el B5t8, *Cifert miost 90%

e, BEREEh: i 3 LA G 3002305 A i
l@f 7304t %Woﬂtﬁ’&???@a{tﬁfy JTRlicr Gt faddy SihSrelQAIRIr draviityds asadetermined by
east one catal yst .conprjsing vanadi u or
S8RV DAY D A SHATOG ohSliRed T Oy RO MR .
addi tN@enfidt AbY ﬁi{)wdm&héﬂ &ﬂ}ﬁodiﬂﬂig%‘c@tﬁ@'pr&ﬁ&tabd{ﬁﬁnsmg

conprises one or nore Col um metal s, one or
mm@bmgm srudé feethwith pnwrr@orgéatg]ryﬁs 5] pf@qhg:p a tot@,lrproduct that includes

%dte ﬂodﬁ&swﬁ{%%gh o t%@%a%@ E Bfﬁblngu 0 365 0G4 0.101 MPa,

ons suc cru as a TAN of at
ﬂﬁ&fud@ ﬂié]éddnﬁvm@e TANNfof lepdid. 1¢ mubltée beceat, mank eatdiysis quaprising: at

det er ned ASTM t hod D664. The S
oo re el Eemmbtito ke sp e 2 g i D Rt Br mivures
R iafd Agaddeivnhiaataly’y m&eﬁtﬂtﬁeadc&mﬂlawadhysommlsemar more
catalysts to produce a tot roduct h ﬁt gp des the
s el ane oGP Wi O PRt SiseGERe etiiat
B biHA Bn@theor Qfd &tolind @dntABaB conditions such that the crude product
has a TAN of at most 90% of the TAN of the crude feed, wherein TAN is as determined

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

generati ng hydrogen during the contacting; and
woamisresd3i ng contacti ng conditions such that tReT@ISHHE/ 042651

product has a TAN of at nobst 90% of the TAN of the

crude feed, wherein TAN is as determ ned by ASTM

Met hod D664. The invention also provides a nethod of

prodmh¢m@mnmnmudenpubdauwﬁwdQﬁﬁmdwnmgam@éﬁﬂ@éﬁﬁﬂgnmﬂﬂng

crude feed e Qh
copjpciing 6?8&18\3\% g} Ofje o1 fng‘? Gt {sath }Sﬁ)giﬁcet %lﬁ,l gf&ldﬁ& tlZa;c gllclrllldes
i @uddpibliicy meum the Sruﬂe pnoqunt ak arﬂnquudjmectm 2P’ W01 MPa,

0.101 MPa, the fee avi ng..a TA

S b0 s e e TR ! 5 2Kty T ok S bnacing
HABGRIHRe 8RBt cHRdiBorsRIFIOHdSe @ﬁda/p&ﬁdvi‘lt haga "EAN of at most
m xt ur es thereog and contr

ontac
SBeitea B O dtridedredaVEBRE AN He hgs delfe %dfapgésw Mpthod
p&ast 200 0C, and the crude product has a TAN of at
nost 90% of the TAN of the crude feed, wherein TAN is,
as daheinventin avp pASTigs Mendtsd obpBUlucing FRRIdE FRPJHEL GoRPrising:
cglgtﬁ% g;aoc\éucfje“afsedawﬂ? {) of ofre &Eag%t’sctjo gﬂodﬂcgé HE8 pRIGAEUE: includes

contac |ngacruefe one Oor nore
tBea&raJieyﬁbSuct ovtierabeithe ervele prodadt ips bighid mixthegtat 20T ansds161HGPa,

0BRSS PPt it i
anddhh Ane @t mogasinpdudds ofiRshadiun, eamixtraethedeof; hsd controlhng
catalysts conprising vana

PSR R BB THPEBT B 01 B30 (Gasd O orude

&Q&YR{ ha%'anlgm oP M IR RISV, SOME TANISH théGudofbd Gthieredn TANESs as
gas flow elg?NgrOV|ded in a direction that is counter

d%ﬂﬂh@dbyéﬁ HedD%Gte feed; and controlling
C ont, ﬁ% b AR nEQRLS ﬁr@ﬂées%%éﬂﬂm r&iﬁ@m% hldflRle @fdéldbt%onibﬁlfsmg

at nost 90% of the T of the crude feed
mmmgwa aFAd¢ fesd wish des esmmdth eataltssis IRPTodURR  FRSal Dot thagipeludes

{3] \élgl %IPr%Huc% \%I(l)erﬁglrl e c‘f{fﬂ% ?od{@ttlpg ﬁ%ﬁﬁ rrH)Etgﬁi:% .'25‘ oC anch. UsheniPa,

co’rrpr Sl ng tact I Ng crude d with one
D6 ciiE foed aﬁ\ahg/s‘lfANtaf apleaxﬂ 0d eamﬁ at sasilonp pﬁf@g eatalvﬁa@ompnsmg

i ncl.udes the crude d r

Y@adam‘inrﬂt?‘)&“}ﬂr?&‘{ﬁpé’%%ﬁ? b b R B e
Rafisthawl h?'@l;og&lﬁé’ougfe alghtgé ccﬁ)[zadﬂl% , leads flawtbeing Ipr(NlldeWﬁIF@

content east t on s

@1@031)13,@1@‘5515 e%q%qr it %ﬁ gové)% g't? catﬁ{ q'%%lealgiicoHﬁc?l ng. 80{{;3%9{11%3(91%1&%5

afch ‘ﬂﬁ%‘é I pﬁfduEﬂhas& HTAS dfhaemeabovasidhd heN wathediudnfeed,

cat al yst havi ng pore size dlstr%%utlon W th a nmedi an

pbereindiAd¥ristas ﬂefélfmlp%‘h@t AY B MetbodPent r ol | i ng
cont af’]#e 1%%}1@«%}3‘55 Qﬁe%&h&c{‘@{tpr&&ﬁln%ra@@e i QRIYC Eorhi@ing:

a tot ntent of at nost % of the Ni/V/Fe
camicsng a ofude feed with dae pramete coplysts toprriyoya tialgsefustibatiiacludes

S d taigolﬁl E}ﬁgy%lg ST%J\%%%@[ 1E)Qm§id¥1§§tukgaf 99%%‘(1 8h80OMPa,

uci ng a crude product
ﬁfﬁfdb 3‘¢eﬁg1av1ﬁg,r1ieﬁgmmngf caude faad tbebli/Wilterrontant ot leest 8.00002

g{aa%g leay MP? tr}\%%gtglg(?t% c%rﬁér%&gﬁv%ﬁads G tnre] %}r mo&céoﬁ&;gﬁndg e
PhatHMEE ofhisd@ediferdtif] akd thOdanvfliam oafalyis’elﬁfingmrcoeﬁzet chﬁrlbutlon
;?iltthal ySt T n:g;rlngtlerno le\g?tnl%g IAU ra{lnd gor}l%‘ro ing rggrgtgctmg ngndj tlons such
that the crude product has a total Ni/V/Fe content of at most 90% of the Ni/V. /Fe content of

the crude feed, wherein Ni/V/Fe content is as determined by ASTM Method D5708.
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m xtures thereof, the crude feed conprising one or

nore al kali netal salts of one or nobre organic acids,
wonesme3gswr e al kal i ne-earth nmetal salts of onePOT/USBIVE/042651

organi c acids, or mxtures thereof, and the crude feed

havi ng, per gramof crude feed, a total content of

glf kglr étgnm%tggtlg& ndpa?a\}l e?la:ngeggoedart &gﬁglt‘llg I&c p%gﬁgt compnsmg

c%ﬁtﬁ&t!r%l d dridk feQNW/AIC brieny nfdia@ehtztlystm IBChtﬁlhe b toad] ptddactahmdlazludes
roduct has a total content of met al

wuds preduchrvheray thg crudg grodyel 15 %tP %’F‘P@ ah s oﬁfﬁl garh§-L01 MPa,
ggso[ngt)‘]f B ABSkts g&r@rﬁfngt@ﬁa&@ﬂt&ﬁbr Htﬁ)readokﬁ?%hndi%tf @hnadium, or

I ne-earth netal in netal salts organi c
mnm@ thereathibe erudelfeed eemprisiecinsion mostalkalt meipl sg ’“k‘éﬁ qne or more
n | ’ b odid
B R BRI PR Lo Ok Bl gl
mmuﬁmthﬁmfahrslohqocrodﬁ f@edhayinge pérquany pf qrudmﬁg@d ngotal wnigieof

a@# d ue%%l %agi%}g Qrﬁl &n?c)t t arﬁétélrgglttsootg o'réja c a iGIds tof %\%Ez{lt & 86001

dri@; WH@ Sontrolllg cefitaclidgRomtitiats, suct/]hhﬁt&hmcrhdimproducdbas a total content

product is ui d re at 25 0 d 0.101 MR o
bl ar il sl B ) 548 i o i eadiq seseat most 90%
stahd onftht SNEaBmMIR! MAQUKABA-Ear@Gheél s, inGRRal @1t roﬁgamc acids in

al kaline-earth netal salts of one or. nore or gani c

the preide fegd, whorainequient plerlledirmetelnandlkplise-patymeial Iigetalsafts of
&%%ﬁ'aa?c{( dsGE HdEnfiR Ci#e ﬁh@ﬁ\@éﬂl&l@fﬁ't of alkali netal,

al 1 neearth In metal salts of organic
aci dérlmﬁmant1¢reeémprov1@o@onet@¢cbnfmrochmgatcrqdéa?sqdu@tn@r@ﬁrlsmg

! hgm‘g al & (|:1¥§e %ecp & fti 0% (9‘ L gat:giggt?t qir&h{g%Qk&%lg)?oldggttthat%cludes

pore In a ran rom

- tASwiutle pmiuctt,e\aMelﬁ ﬂ%cofdemtt@luttas aliquid mietnrect 2h ¢ end §.h01 MPa;

P e e St Bt bl P AR oo O AR . one
&irdére dikslife-dath infuieal balts @$ onkedraNnidre n@dmbytcAS'BMmﬁuﬂamdlereof the .

D4282: and control | C act i n con | ons uc

EHE i amg: e seam Pt TPk AForh gl R S i
SR i Sih ineal 8atstol offRAiB heids HF Bagtl0. OIBDI §raﬁlfs £t @aleig one of the
aci ds of at nost 90%of the content of alkali metal

entrly s heaingraoearizeriswduion With ateqdim nog diameipr igagae dfom 90 A
@01'8@ % ththga't‘ Eaﬁ Ly ftt?qutal M@d’e{sbﬂ)o@&% ﬁfétpoﬁzf su@' dfﬁlﬂbutmn having
, alineearth metal, in nmetal salts, of
mptga mamem withini 45 Anef e medien nerd dismomsTWhavtin Rerg sizg gisgibution is
d%t Inrr]u\ﬁ%crl] ég %[@T’M MRi8a %‘4&@9 %n@ccmyoﬁ g tadtin! gg&ﬁift g@ueh that
conprising: contacting a cr
thb t:hlde pﬂ)doct haos wiad avradny of sk4lomprl dutakaline-ctdl mptab dhuoetal salts

at includes th u prod n r
OBl LTS o BB B s B el mec.
bRl sty edtorbateladi@\of g, crinie rfeegtt aherefn conmmte)fﬁmem metal tand alkaline-
Ni / VI Fe content of at Iea

caaldberdi TR HE O AT SEES I8 8%%9@%%%2@@5%@& DI3Is.

di st riuhi ok dpRvidEH BEthHPsEhretRIB a®kude Pratiub2B@prisin
from90 A t0018 q t//\lll at Ieaﬂsibtr GOg/ogof ltﬁg t ot al &

candsting afrudofeed V\’ilthtoh‘éOTp'@?ré caplyds i reducp afote)prorhgt the iacludes
cﬁldg %%Ete&hé%ﬁl% iR ]fbcﬁtt:t ik Q Hiﬁ‘iix'u PRDS A, ANE Y 6F MPa,

i
er el H Orés | Zze 1Stri Ut|0n gﬁfermne y
mS'EMdb’&ekldndwﬁg,Zﬁﬂgrammﬂ code feed) tptagNdWHeasontpmtg)f at least 0.00002

condi ti,o uch at crude produc

Ry e AL B s O RS B PPl Wil lahedjan pore
Qlamefeincd rale f@ed) Awbes®Anwith 4\Edse6086 nf tantotalswmber of pores in
det er m ned
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15

by ASTM Met hod D5708. The invention al so provides a
nmet hod of producing a crude product, conprising:
woamisaesasmg a crude feed with one or nore cat aPgsUs20a/042651
produce a total product that includes the crude
product, wherein the crude product is a liquid n1xture
25 C crude..f.e to
o pitanie SREPRIT T Rt SaRgUaRiiRT S A/ Hefla e ameter
WierélB bade si@ldiskitationisgadeterngifédisy A)STMtMéth@cBD4232@ﬁkﬁDc’bntrolhng
grans per _gram of cr de feed, Ie
Bhbamasdan g Lanbe goar podue £ B MENTGg eteg: ofat most
W/@' bAfe RYVEELopteRt &Tthé)cfru@et feb® dqbred BV /FaZo6H64 45 d2@Fmined
by ASTM Met hod D4282, and t he cat al yst having the pore
b ABTMi Methed$T®n conpri sing one or nore nmetals from
Col urg, 6, Rhtidd s BYlgéy LA ﬁ &)r&ﬁt%m%ra HRE §r SRPP ORI fing:
of one or nore ne from Co 6 of the Perlodlc
chatrcing oerudd ﬁcedeéls onchemest catalms:ts toanequst kitove) peashictibatiipgudes
ondi,tions s t
t 88‘{“3%?” 1r1ct 1}1 l&x% {\&C{g%r F@gﬁ ?%&t@% ‘?%? é?ﬁc?b 101 MPa,
ﬂﬁefcﬁlﬂe $al havind a ’Q)Itajj acritent af:alkiail mttakt mﬁmﬂtahﬁ@%rﬂnfmdztkie, in metal

nt of alkal] and al kal i nezeart

of Srgagie oo g P Q00U v B S G Pk ot ond e
Mlﬁis@ HavBgRtRAY siRf disditkaioh wittaahedianbradikabinaacRadth80 A, as
metal, in netal salts of or%§n|c aci ds

draraiod S NS R O os aels L tepe Bsaint P diafibgsion
%1%?591 8InofBbRAGEAE £rBh CHUFhDE ofth€ PHERLPTMMIGhe or more

rising. contacting a crude feed with one or nore

eanaiydstos opponynerd iretalnirers Calunpr o aiitbe Peripdic Tabls, orestype
{ﬁgrlé ar?c[ c?o%ﬂggmé\éﬁﬁg ghg C(grglfl O%Pm t%l't‘fﬁde' p?%cglccj! Hag Q't(gj[al

are at e crude

P mtqnt ofsillei roeial; o atiwhee- edrfbanétalristradtalsaltt of ondanisragide of atmost

20

25

30

) gﬂgﬁo Pgt%rsgorb%ng gglk m_)fnetap Gnd £1kHRJ %a%lx E%{a nr?m@!t%f §apts gpérgémc acids

re organi c acl

- inhk¢ @ode fead) Gvhetein @mt@deoﬁaﬁﬁﬁ nivesialj ang, allqahne q&rﬁmmeﬂwﬂ iomuadd salts

f t. al onten of, ' , and

%ﬁ %W?%%%%Fiﬁ; EP&Pg A§i¥§©!@ﬁg?é§g? organi ¢ aci ds

of atTHeqahtifh QQQ&@Vl@ésaﬁﬁeth@d of @édilcingnenale phhﬁct comprising:
cat al ysts havi ng pore size ‘distribuytion

PREEFCHRE pEde ispamith ahe emare Srialss ompruke a&ﬂ@é@@ﬂf#ﬁéﬁdﬂdﬁ
By ARSI ML haRk 4 382 BRodubes 6 B Al Sk DREC and0N 81 MPa,

sl ze distribution conprising one or nore netals from
Bolcndn f&d spmprikngraeios gioce aflsi metalowlls fonasF BOEEHRBiRES, one

é])xf %191@ glkgﬁné@ n@eﬁ @élﬁ; bR rqﬂ(l)rg RbaficQtid % e niRalile@Hefeof, and

or ﬁlX ures thereo contro I Ng contactln
fondidt fed dawng ipet fram of breide feadie totebehutent pizedkadi masalaland alkaline-

ﬁaé'{l]lﬁdﬁqt yor{ 1ge %lfsa%si, ﬁgaglc ac%n %f %cfleaas{(l) 6‘@00? %&B{&}d %séaﬂ]oene of the

Se@zilyfﬁmﬁavﬁfg aﬁ;:iok@éﬂ:e digtigltion &\ﬁﬂh aathéchidri pose diamtﬂar ofet khst 2BO1A, as

St SN MA A £ S el Rt on s B ih

E@rﬁﬁ s1r%EUnE %r ﬂt)re%egﬁﬁ‘ F6masIlElen b of i PERIES TAVIE Snddr rﬁ&EM
The i nventi on also_grOV|des a netho

oo oa of B ADUGOT CABBRS L Ber T PGS
?qr {égﬁ ah&E %’tﬁéﬁlfn? cgﬂ{gctﬁlg Gorfs @hah tha b ctrﬁ’de r&ﬁ@ﬂ%s @ total
otal’” product that 1 nclu

es the crude uct, wherein
tdnent pfiaealipnetaluatd ailletliae-batrtjundalmmwmle;a ofzsga@@ agidld of at most

80‘% %%th'c\:/Fégﬁtent of alkali metal, and alkaline-earth metal, in metal salts of organic acids
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the crude feed having a total Ni/V/Fe content of at

| east 0.00002 granms of Ni/V/ Fe per gram of crude feed,
wanods@asas4 one of the catal ysts having a pore sPZ@/US2004/042651

distribution with a nmedi an pore dianeter of at | east

230 A, as determ ned by ASTM l\/bt hod D4282, and the

i i e il Vieietn PR 1 BT mftal b4 AR e PRl 3 et s
of afghsic a€iti€is s ddmrrﬁ‘nedmypmm’MM@}ﬁodelsr mor e nmet al s

fromCoJum, 6 of the Periaqdic_.Tahle, or res
t hor B67 Iveian B Piagides e oLBR e S PO <gaprising:

cBl'i’[ﬁ'étln% Renge ¥aa MG nldascataljsaitdprdiuéc ol 510aEE Mat cludes
at nost 90% of the Ni/V/Fe content of the crude fe

ed,
thigrrswdsi podvct, %Fr@mctbﬁ erafie Ploduehds adiquid mixiee 2P AEPPI0.101 MP,
ﬂ%@&%&ﬁ?% 2 fggg@tcbﬁgm%kaqe&f OBOHRLrand GNAAATO ber

producing a Cru conprising: contacting a
gmnud@:rlﬁ@d"dedmttlbasbw @ rthqmtBéYStsdlaailng gtporetsizeiistrintion avith a

n%eﬁ a%l 01% a(}He%r tfhﬁ%aslt Qfd %S%Ec%e%ﬂ%n}% WgS@W%&B%D%g ?m&] the

I's™a
cﬁlalsz&]hawlaga poteh;eze clistriteitibe edhneisiy dnsiongroceneetels fiwhr €olumn 6 of
al kal i. al salts of one or .nore or ani Ci on
o PGt TabR onk e b o PRcnor 8 Gam P Aels B (oot e
Pﬁﬁ@ﬁ@ﬁbl@@k dﬁxl;tuzeg thetest; lalﬁ@&odhbﬂfn@@ﬁx?tadtﬁg cﬁﬁdiﬂxﬁ]gfsﬁ@ﬁhf at the
aving a_tota t ent ram of c , O
CEidg godugtbips totad NoVAF St b el et a?fr ﬂLffr‘ M@eeﬂon@aq qfghe
cRfde @Jeg axﬂlh&elﬁ‘ Si/ASF Qdonithnt ks @@ 8dterthi A 1A TN MEath AL DSBSt
one of the catalysts having a pore size distribution
wi t hThe insefitian alse provisieapicthod of pradudingas ¢rudrpraduchgomprising:

ﬁ‘ggﬁﬁigk?ﬁ% k?ééd’%ﬁ’tﬁMn%ll HB& q@ﬁaﬁ%l do ‘Auéehaetof:aﬁg@!ily& that includes

vin pore size distr as a |
uthmingd@dmdmm vbercythe crpéfrprgdla:mscafhcmai mlxywe at X5r°6€nangd. 0000 MPay
n&ﬁ %e%lucg}]m 1i%h 3% % & Sr’mor ﬂkX ?g}%{eég gﬁéts ggfgne qr tn%? organic ac1ds one ..
. ombyetnﬂlalhumardrmﬂhbshm &ont bemequrgalmhcﬁhmrrrmkiulrﬂ‘sghereof the ‘

e A E L T R S L

el @btal, il meml Alts SfVrgicdcidbfarleat @000 gedfmsatt 18M6bneYI e
of the content of alkali netal, .and alkaline-earth

optalystp having 3reqra pizedistributign withyamedianporg diamgter pat deagif) A, as

dfet%ﬁﬁned’\ﬁﬁ)&ﬂ N ManRsEPL282f arfdl th@&dtalf@ haNing @B Hore size distribution
al kaline-earth netal, in netal salts % or gani ¢ aci ds

hpssa tgtal Eelybrerumeadnisyt, ASTEVRIV PSRy DI fom 8. 00%@&% {reth? Eegms of:
nﬂleso‘aelmnﬁ) \éhg 65m&re %lmgmglfl C u]?@ﬂ?éé E%CI\E;}W&VCQ{1 Hsd\?el Eﬁt%@ Hl%iybdenum

conprisi’ng: contacting a cr one-or nor
ot mixdtugsthereo® apt @dtroléma consacting pergigticss suchakat rthwlmd&e)soctuhiélas a

ude r de, pr
PP S S gl S Bt MR Rt Be Bl pr
mbAN09% ofxhe b(ﬁmﬁ ofhlGlianetalt hel aﬂteﬂhde-eﬁr&ﬂdetbﬂaiﬂ mgal spky of organic

PEE Poeriiitss gham Salet Sl grradiond lleiie i, inmetal

SA1B\Of BERAnIR QEils Biag Betbhinfihdd FUAS TN Méthdd Ialmdl an pore
di aneter of at least 90 A  as _determ ned by ASTM

Met h&be ipengion alse proyiqes & e 6t PrRGNANR @udegireduct, comprising:
cIRARE 8 R 6RALERIone Bleﬁloﬁrcégla@‘{] st& %Q’Llléésattotaf;%%ﬁcpthgggéiudes

grans to 0.3 grans of un one or

m@wmmm@hlcfoﬁvhminybﬁ@ndnnmdmt bal lmueidmaglrmﬂg HC apdl 0.101 MPa,
t
AR RLR B AN 1oL g e ey RO RR Rl of e

f@dTaﬁtNtaﬂ)Nl/HfF ervostentad% lofist 010800PANS, at least one of the catalysts having
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the crude feed and the crude product has a total
Ni / VI Fe content of at nost 90% of the Ni/V/Fe content

woRodshe3wss ude feed, wherein Ni/V/Fe content i sPas/US2004/042651

determ ned by ASTM Met hod D5708, and TAN is as
determ ned by ASTM Met hod D644. The invention al so
provi des a nethod of producing a crude product,

edaysrsizsi diiribuwion Palbmpeylian noradiemeteef awe@ﬁﬁ 98 apdeternieed by
%m& T tmzﬁﬁ OHH AR BtadsRE BlvirR A8 E kol B@nulNGk éﬂggl fin of

crude produ wherein t'he crude product I's a
witxlysty Fomt0. @51 @Gnwriel 00.gts dfPaolybérmuny momecard compounds of
risin | ne ,ar .
r%d num g:aﬁul?xteg gs gﬁt (%Jmoef ﬁdree alaq< rr? Q%L]l}eeé é Iere arlTlcél tc%rftrollmg
sahtﬁmngfcomﬁ@om rSucﬂﬁhﬂ thoer cgmiu eodct liks a TOXN nf attnurse80% of the TAN of

e P e il 7 R B eifelgehost B or me

aliRald et bﬂhaahaé feed, mmlaNl/vﬂietcsm@ﬁt 19K OBMrMiRE I ASTM
of at | east 0..0000 | east one of the

Rlechia 2T DR AN it ceemingly ASTHIAEhoD&IE 11 om

Col umppSinQéntioh %lsg’?fdvﬁié!s & mbaRl %f pﬁa&lgg 2 &Hfl@p&@ﬁ@ Q:Hﬂlgﬁsmg
of one or nore ne from Col umm. Perio

Terjaasing grerude feedmath anl e more catptitis(td prOdn@ aotptahmoéuqﬁhaalngludes
ffl{eoc%&g% %v%ex%fn hdGuTEpLa fsST gcfxnnt%{}§>{)f§? a%fl 101 MPa,

conpou one or nore neta
Itlqurmim fcecﬂ'ca:bipasmg pnaonrhere ekkall nerabsrlts ofbreer @inmraorgatiapcids, one

tota netal to total, Col
oEhpfp ey R S & opB Bt B el S A EBRR ATy
clenghdei f@afz[?las'%nlgla tbtblaiontefi@ pﬂrggaiﬁ r)f()dfrlothEéd bﬁsllﬁﬂl fn@\taﬁ land alkahne-
content, of al ka ta al.Ka art
Gtea i ey aby ot orica OB oo o st ohe ofthe
CAASR borRpristdgk &) ondTBiAdre nﬁﬂaﬂ’s ok @ohugr @af th& PERIIA TableNone or
netal salts of organic acids in the crude feed

| 08T Ao 9pe e mepe agtials s &lolumheiobihk Beriqdés Eable, pr mixtures

AR ankl '('bc?%te at m§ﬁ| rﬁéal?froﬁr(g:ﬁ‘lﬁh& 16488 Pirfod@STable, one or more
det erm ne M Met hod . The invention also

pm@m@ésowm@t h@@fs p¢taly ifr@auéqlwgn 40 of thd Beprdaeiliahle, or mixtures
| i .
R I b s S
cangel Eropr loid Uot and\mmnr@llmg ¢dmtact1mgmmdmpmjmh thastha ctude plroduct has a
ure at .CIru feed havin

tot%(ltcpntﬁp %811 81 il gl]oqg‘hne ea{t@ Ine Pa? 01 Bty ialts SLorganic D9aé of at
BiosAIBR o e ccgﬂcaﬁbbéﬂkalf nietel, irgledkaliaedardt mét&]aﬁi meénlesaldd of organic

e b B TR ek Nl 7Rl e e

Qhlts@f Bro@hic ABIHSs A Herkignihdd! MMrmet@odquhe Peri odic
Tabl e, or m xtures thereo and one or nore netals

fr om CBR WNHENteD alsp Pmtsle%mﬁ@efl e Hraéwﬂg Rdedrodysh gomprising:
COTRAMP I RE QAR onFBE FoftRbabyStshd gfzsu&%laqmal 9k P&hﬁdud@s

Periodic Table, or m xtures thereo wher el n
ﬂ@tqr@eoarroduet aflhc:rolndhmcrm@a predust lstadlqumitralbcu@at@ﬁﬁcand@ﬂal MPa,

'R dr e%egda}ﬂg% r‘@ﬁ] I\}i/\% /E g %(g)rzten gfjatqg gt[ d, ?ddoggpagq%%gﬁ\g&/ﬁ enpqer

condi tions su cru
nga&li/éﬂ%EudBcfeﬁclemd apieasttonarobthe Qﬂﬁrfyﬂﬁ cdrhygisbi: (af/oke oca ot emtals

t d rein Ni/V/Fe conten S
oL R OF e DAL TS oS B8re CHBo IS B e g Apfegetels from
Uoﬁiﬁhﬁ@&ftﬁe P&atJIRATBfe, O BEttGEsBerdofC4ddB) dHeQd Uioke metals from

conpri si t%h
Column 10 of'the Periodic Table, one or more compounds of one or more metals from

Column 10 of the Periodic Table, or mixtures thereof, wherein a molar ratio of total
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contacting a crude feed wth one or nore catal ysts to

produce a total product that includes the crude
wonrodwes934 wherei n t he crude product is a |iqui @HCWUSRWHB42651

at 25 0C and 0.101 MPa5 the crude feed conprising one

or nore alkali netal salts of one or nore organic

acids, one or nore alkaline-earth netal salts of one

Eplumor 18 mgtedeiatal &slwen 6 petahisin graage fra@rldeflO; andeosirelbeg

SRR e fiopd fler AT AR 1R orf AT RL c R PPkt mos

9@foto$ theﬂ\hbf/@amm:enaof itis crmfle fed,| vemsdin /YOG OngnGises deerchined

s atal ysts conprising: (a) a first
@%ggQ&EVPﬁ?agﬁ?9§st cat al yst having, per gramof first
cat al ]71551nvd°nt161lifhl@o Pdvilies HmOthOS ofyradimingas Cruder}ﬁ'odlrct rcmmprising
metals fro §§ 6 of the FrlodlchabIe %ﬁ
B PR S SRR SHFOTSFBDRE (AP GibieLmade dapipcludes

{HR@nfde kAL C wh&BinGhe &a&&%&b&mg adRuiteh@hte &f25vetal 0.101 MPa,
m xtures thereof; and a second catal yst, the

decoild Teedcampssingen qxgnorﬁélkalgmam wits ebRns PH mosg enegde acids, one
I
B b eGP R AR of DG Abre WEITTRIGR, & b QRS R e
gnuder&ueé hatmma per graro wf Guileifend, @ tothl cohtenPefralkadineetaf adyidalkaline-
cul.ate r. m r t X
SRREAR: D LSl B b8 ot BB o
Cz[talgiﬂs @anﬂmﬁig (3@8 ﬁast tablgdt, the fitse cdtalpdt hatikg Iper gremalf firshcadalyst,

t f
L S A R R I e
shd@lnhdiec duhd:ﬂﬁtoalb or indreR4talk ﬁ‘o?ﬁtﬂ CBurdh 6 0f (aPetdodie Talse,

in the cru ged wher ei n ¢ont g)g al kal. i taI
SilenalF 4 Wit o el b ke fhervat apd Qe fecopd o flgtoihe second

- aahgs hhﬁn@%eﬁ@lﬁﬁrﬁ‘s&%ﬂd Bata1fse M g tonady AR 338 oneTJ}Qnore metals. .

i nvéntion al so _provides a nmet hod of producing a crude

ﬁpmde;évmn e offePstierie Tednoae o1 Here £ompelds pheng afimore Befgls from -
pﬁlrﬁ()ﬁfc aBE Qarl&x‘fjdf&ieas Q’veﬁéﬂ: @f mP&P gfﬁ‘xtﬁrg%ermf and:* -

'1nc t e cru e pfoduct, wherein the crude product
|c@m11ingcruntdctmgwpnm@omsuczsth@t@lwdd@rqmt WPRa, totahententefelkali

?a(ij a7 gﬁnsél eagh %%?a&qg ng%(g S8 lok&{génﬂ?%(&{ of‘%ﬂn‘ba 9‘6% S

Sdre organi I'ne-eart
o&ttait oﬁﬂkdlﬁm@tﬁl antbal kel inere angh melghm metakxahlsof cmganm acidsriethe crude

Ry ot Rl G A5 e RET AL A e Aot organic

atiliaiks b efantited wWiANTM Metiivatmiz18al t s of organi c acids
of at | east 0.00001 %{ans and _ at | east o e o t he

cat al V2 18vension Algo Proxides,? mpthad opgpdcnga b comprgsing:

95 RARInOh cru@b Eeel Wwitkn ofBb|catafyk@ 13 ﬁ@lﬂ&ﬂ@% t@taHfro&lﬁ?that includes
Periodic Table, one or nore conmpounds of one or nor

thetcauds pradueh wheraimihecrade prpduchis piligaidaniramss & 25 G ped,f- é@ keMPa,
i on?ﬁg %Etd cgfngon h@bne @mdfd SikMI iStaf 285 605 e o?%fc organéc acids, one

ctlng condi tions such that
bDnnDte)allslpaez: >earthaheali salys ofrmnaomome arganitgeoner rnsxtmﬁe thefaOf} the

ﬁ%lfig? ed h%vgnggrpgrgger?xﬁ é’g ﬁehfe ataltc%tn?ent (%Cfo a]ﬂ(taﬁ ett'cﬁf nglali(a aline-

efirgamiétal, Brhelsl salis (ﬁtorg'm&tacﬂl@%' zﬂfled’sﬁEO(Imm fgenints, ofd adldsstlone of the

nmetal , and al kaline-earth pnetal in nmetal salts of

GREHP baviRg BY FFHD Pﬁ@w@ PE%@@DI FIFEP &FPE Gy mgls from

@ohﬁ{ﬂ 6 SBEEPeriARA Bk el I BroR@E dntholiBIsH oné B B MetadPfrdis
organic acids is as determ ned by 5 ASTM Met hod DI 3

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

controlling contacting conditions such that liquid hourly space velocity in a contacting
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The invention al so provides a nethod of producing a
crude product, conprising: contacting a crude feed

WQi2005/065034 or nore catal ysts to produce a total PoT@SDY/042651

that includes the crude product, wherein the crude
product is a liquid mxture at 25 0C and 0.101 MPa,

the crude feed having, per gramof crude feed, a total
rprevs meer dB Y eand thsferade nredust hey aggialopnignigtafeli nagtal) and gfkaline-

easr?étal @g?&gltsgilty Gt géﬁ?csacuﬂ BF at%@sm)@fﬁ ogﬂlte %hﬂ‘éﬁt &g ?fkah rrgtal

one or nore metals from
edd atlkx«:ém@eanﬂontmal Tmlbbte sabimef @pamozcidsin thssmigdeadf wherein@ontent

m 6. of th Ta
gg‘l“lgﬂt Ig?tgfd aIéC{ ey 1|n8 ﬁ?r%b etﬁ% %%petalgsrarg Ef' Arngcsac%% 43 %soc%e;termmed by
asdMPpRthoad 180y contacti ng condltlons such that liquid
hourlﬁ space veIOC|t§Ein a_.c i s _over 10Ch

in Z O
he iggentipp alse prosise ¢ mﬁ‘g)gg 8% PIOEH. Ryodushcamprising:
Q&C)ntéﬁtmgﬁ $tud® 128 Widfont BEmbI MalyBts GO ploitde ath)taI Iﬂﬁd&‘d't Hﬁﬁmcludes

feed, wherein Ni/V/Fe content is as determn

A TRdeRE et Phere. therprads RIoSHE 1S@rthatdsral><5%%2ée§ agd Bor MPa,
aRthed o hfawag g&t glg?@offcma@ el PROUE Ni/ VIR RteRt ¥t least 0.00002

contacting a d wth one or nore catal ysts to
praowL deast anohthegriglysis has, hertgramof eatdest. at tehst 0d0y geams of: one or

g}r(,?‘:z,%&éré 01 dé%hj%a%rbm%rﬁégg?ﬁ 2[9@? ﬁgle 0 %f %g‘@bgncﬁnoﬁ‘ bl & more

gregats fodm Coluden § efehi Pelmdm)@@bncai@ﬂ‘d:t@ms wxaﬁgbe inemls br mixtures

f tent of at, . .
sl o a0 e b Fco o il o BEisER s fipsiy in o
caltating boned OO il 6 highnd e @derddnctib alistall NioViFSobitem ofat most

of the Periodic Tab one .or, re unds of one or
A s R AR A gemined

”‘“gy%gqmpﬁkgﬁgmgo@g and controlllng contacting:

20

25

30

condi tions such that_ the crude product has an bxygen 5

“-cont ehke igreniipn glse proyigios pmethrg bR geine ARSIt CHEPprising:
:‘géﬂt %Qggrde 4 wifhQnE Bf‘ﬁ@re%ta%@tto ?A@ﬁu& a%HﬂaLMBd&@ﬂltaﬁﬂEIudes :

30% o the sul fur content of the cru

'Wmleiemr@uytgwheremﬁh@mdq wodist Hatligrid mleftilrfbg,t 2ASEIndBHAbYIPa,

ﬁiétsc%%dgq’%%ié%ng er glgtﬁlto de YeedSart d Feﬂt (pfyat fé%'tﬁ' cPOO grams

|nven on al 50 OVI es a et
pf om}tgem |agd asufin dentq:nt oﬂatdea,st €0 rgranng: sulﬁurcamit s btabtroge af the

d.with one or u
EAHEFs (it P PoRm RS Bo et e e sBiat TS ous o
gﬂb@e EomisdandroP dhkcbr ria@re ?e&déﬂﬂﬁ(brﬂ Qoluatn g €f thd Pé%ﬁ)d(b(l"a’bred or mixtures
) e crude. fee avin
F}@éf‘d’% agd P?Rt’é’lﬂmﬂu CPYARINE CORTIHRMS SB‘T% ‘QJ[% t‘;ee‘g@ an Oxygen
95RER of AbsROBH bt Hhe oG th @Bhtefof Ble chﬁi@%edoart@%lcﬂd@ﬁf@duct has
of sul fur, and | east one of the catal ysts

n
eGWHHicanteR 05%1%0% RHHhe sibirgpatentof thecHidg rf??dewmreltlweiygen

P
CSIbRY £ alRbhBed ANRSPIIMERF LIBOUIASIRY od B Ras {Bbhined by
AiSTMIMethotl iMP8bf ; and control |ing contactlng

condi tj ons_such that the C N
N 1) Fa S st PR S wBlR e BpARHE o g1 Rod 2l Rorapisis
eénttadmag a rctude fde@ @dth ocaadr tnhe oarau@le tpproduceta thrabpradigtithbitincludes
conte 70 130% o fur. content of

by AR PR e D sediohl Tsfes firel of b A8Ewee
Rt herd fgﬁm&ngﬁfég gk Jrefude Bk edtotal Bi/FFFe content of at least 0.00002

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

catalysts comprising one or more metals from Column 6 of the Periodic Table, one or
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determ ned by ASTM Met hod D4294. The invention al so

provi des a nmet hod of producing a crude product,
woan@aroc33mg: contacting a crude feed with one BCTHISR@®4/042651

catal ysts to produce a total product that includes the

crude product, wherein the crude product is a liquid

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

rporppinpdungs oheeor myor wetalsifaini Colpmal6 of she Rerigflic Jiableoer mixtures

HOLSE: gl{(?C rﬁ{r&ligg I(:(ﬂ'ﬁactigngon%ﬁtio@ E&hgﬁeﬁ ﬁ{e' c?lﬁfe%%c{ugt }ﬁ@ta%tal

SafTs bt one or nore %rganlc aclds, or mXxtures

lefFe @bnterithof ammﬂ 80%e¢ theNiN /fig corpant ofjthanTudé feer mbd the crude

ato cont .
B hh i poRRRLgT Tor orhrfY SugTricion: 8Mie e fepd, gierein
le/V@fe cbﬁ@t&tls & L060hheg b}’rlFXSII\/BMét}ﬁd 08308 ued eofik efitedis At
| east anB of re3|g and at | east one of the

W@P}F@W %Me%hoﬂé)‘@ﬁ or nore metals from Col um 6

of t Re BRfeh@SH Asol@BYifes ANGMAT o RERICHR AR eodabt @cﬁﬁpr%[ng
more . nmetals from Colum 6 of the Periodic Table

epnjeciingscridrefeedvith gpriotaante FERIVSAE Riedicadfqtplgroduct (that Includes
t Qo

SR Rl DR A Bl 29 01

tire tiaale fall t:@mpnismgcg)armr ool roeﬁtalataltmfsme 908t Eforgdnie acids, one

content of al and r

Gratap abaifiec Bt T B Bron it SR B0 5 RulBEE el e

@ﬁ&wﬁecplﬁ@diggperfgm af ¢redu fdede admaﬂtcenlbnmff a]k@l-l ir&ﬁﬂ{oanﬂ allkhlme-

ontent, of. the cr. de f erein con
S5 hb 1 S s ke RS St B o Py B el SRR 8 Womtent
Stk 1etst®f 1 QhAR6f 1@siaed, Bhid dt SeadtSond OF e RhtABELs BYMASTHY dvieloh adre
DI 318, and residue content. is as determn %P y ASTM
meteki denpsgiomn o1 e Bviadie Lable.Lne or ERGGRETE PO mefe

. REQAYINEoRmS 6 ehelFeBHME trable UFRkik Bl %er&@%a%ﬂmn;—g

crude feed wth one or nore catal ysts to produce

+ eantaglingeonditions sushthat fhe wde srodpue hay ytpéal perdent of alkglhagtel. and -

%pa%él% E}ggmg{aﬁ %ffl%tal &h?‘ e erdac[fﬂs)gfld{ ﬁoﬁbo%ﬁ)f Me c%ﬁtgnt of alkali

crude naV|ng per gram of crud
el anchalkzelmedamh motat éntetof salis of @aanic @ids igthgreendgfieed, the crude

B3 o PR ATS AR Bl e o
whdrpinicEhteig of Bkkald) fnetm raed atkdladeszafth artaCah metal &ltebf draanic acids is
ESPa L0 R T S BTGy 08 as o

Niettlod3301.her eof ; and controlllng contacting
condi ti ons such that, the cr%gQ duct has a total
Ni / v/ Fhe inesRtiehtisqprogdesayagth )%pa? UCRg grydg PRluET pRERSINg:

HntdeAf n% & Eﬂd@@fe@@%h %Héjmtlﬂ@re ChHg8s BY REMEE 2 has frﬁo&u@ﬁth&i‘iﬁcludes

conte % of the residue content of the crude

the eriide mdu@; wharmvﬂree:r@d@rm@mt ip g liguid gexiaredt Ae oC pyd AEINVPa,
%g%%gggg ggﬁﬁ% ggggrglﬁ%ac 8o ﬁe@@taq@gldl;lescoﬁémd&tdﬁrea& B9 b of

he inventiion also provides a
fé@iﬁh@ dndé tqval dDEOEFagpnientofiad Eag0dP002 gramsmod |a’sl|emg one of the

tactln a crude feed e,cat.a s to
SRttt B She St ettt R AR Sie EPBE R SR DI ofCor
ﬂlbﬁdié ounthi@F Bhdbriniie meutiefr(m Qolugin 6 o tlee Parigtic @ ah]le)(drulﬁletures
at 25 0C and_0.101 MPa, e crgge f eed ggng S|gg
theren pad eanizglling spRtagting 51’1% HQgp syhdhas thefgy 9@&% a tota
REWVAS coRfRE of at most 90% of the Ni/V/Fe content of the crude feed and the crude

product has a residue content of 70-130% of the residue content of the crude feed, wherein
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or nore alkaline-earth netal salts of one or nore
organi c acids, or mxtures thereof, the crude feed

woaavisrng3oper gram of crude feed, a vacuum gas ®8CI/US2004/042651

("V&O') content of at least 0.1 grans, and a total
content of alkali netal, and al kaline-earth netal, in
metal salts of organic acids of 0.0001 grans, and at

Ne¥#fte conlentgs as drtermited by YSTM Meghod 257 08,rfad agsidwe centent is as

07t he Periodic Table, one or
H%?érrﬁm?edn‘é)' @mone or nore netals from Colum 6 of
t he PBireiodtintiod albd provides anngthod eSprodwsingaf crudermgoduct, comprising:
controllin 0 ting condition t t h u
flice = hade 3R SRR onE Br FOR b A R APl i rfgf oiRorudes

ik lsalde peydaay Whersiatiled cruderprodriceds aSﬂhil‘dS’m&fureDﬁgza NCandil0sMPa,
f at st 90%_.of the cont t of 4 a% netal , and

RRIE fred 6P R 278107 1ioHe MR LLRoigLiRlE Siggne gF GRH WEYS pdds, one
bimbRanGiMderthesdal s@l&%fbﬁ@oﬁrﬁ&g RrdhRALKE, dﬁﬁﬁxﬁre\!%reof the
content of 70-130% of the VGO content of the
@r@é@fee@\h@m, RengDR eberEdgieed, @ vagiugegas Prh(n%ﬁobwmmf at least

Qﬁi?’ept%t @&Qen@ Qf‘e{lﬁeﬁf mé’csl ﬁid‘eﬁlkdlmg%&ﬁ{ met@l)§h metal salts of
al 1 he- eart netal, In netal salts of organic acids

p@auas aclés eff0i00é dramg, AGEVicwEonD df the SatElystT hesmipripemerei o more

tSaPs Und I fj fqﬁ t].he?%dl% aBlr ,8;91%%& ﬂg)réacc‘nﬁ)%gﬁ smf%qy&rmore
CoRpri st ng: cont crude feed WtH one or nore
matall fitsi €oluenngr (ﬁdhmlbsrmdicd’tab]le @moidicds thdretl; andcbotddBng he

05,5k ST IS RSl bl

lﬁlﬁﬁhr@fe@ffh afetal vl detal €6 of &ghrﬁ& adidSNflaVinbe Q?Wf&hﬁ cobfenadf alkali
east 00002 gr ans GO content  of at t 0.
gekhgnd é*hﬂm&tea%é getal. dp Ele@? that Qrapnf gdssin é}&?rfﬁ?qe 3%%17 théhe

SO Po8udTBERH $GU QM UM 36200 tHeheGBRbhtost o@thmcﬁ feed,

one or nore conpounds of one or nore netals f

whergimy @O spntends Bedetegmingd yrHSEM Methail 58P end Pﬂi’rtf‘é‘be alkali

aRd). %ﬁ@alkgkde'e@ h SR, q&me{agsa@@ BEb kRO S &US Bs ddidhidel By ASTM

crude pro as a total Ni/V/Fé content of at nos
8BWodD1BME Ni / V/ Fe content of the crude feed, and the
crud r.odu A o
o e 0Py DL OO BB AR L 1 i
derttating aemdo Aol bhmore D&tﬁ&?ts tcaprddLMe/aWtEJqorchmt tattincludes
i.s as, determ ped. 708. . Th 1)

I 6B PRV Dl SO b ARG T oy St O1 MPe.
2R PRIk Féed havi e PeRglainnd cAide fasd e ﬁaem/WHeltomaﬁt oFfat leBst 6.00002
catal ysts to produce a tﬁial pr o%p%‘i?ﬂt hat é'ﬂd udes t he
Sfa g Rotfeie ContG O &f lfpst trd stamtien Hope pithg oftplgsts gpmprises
Bhedrithdte Hetafr e CBREhD Jilile PAPRAictTABIeCHIAR nfREEbmpounds of one

conprising one or nore al kali netal salts of one or
apmereanaaln fremaalesn 6 ehibe PerinsiceT ablg ar mirdurenihergofandgontrolling

r |
L Y
Pe%adf the NiOK/Bé caxdent eﬁﬂhe ofudafekéland fhetcalde psavict has a VGO content of

330 BEBR Y o BBt o e ol Rea 32kt G PLARM § of flihined by
Asral Vethed DS30Ntaad Na[b’VRe: cbmentag)ﬁﬁlie&mmgleé b§ IA[SﬂM Metkiot D5708.
one or. nore netals from Col u 6 of .the ri o

Tabl ehegggengpn Alse BrogWRhoMA gggﬁprefﬁ)é%a @?hﬁwnsmg

fc&rﬁi@tlﬁ? b UARe @ee@fwn‘hrbﬁe B’ﬁlhbl‘é@htﬁlyg_@m Brodi@e abixit 6&1%’[ that includes
t hereo ro uce a catal gSt precursor, an fo g
thgecrude product wherein the crude product is a liquid mixture at 25 °C and 0.101 MPa,

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

wa 20mesa3at ur e bel ow 400 0C, and control Iing cearasiong42651

condi tions such that the crude product has a total
content of alkali netal, and alkaline-earth netal, in
metal salts of organic acids of at nost 90% of the
eonpigrakabine-gartbanstalpalisof ong AymaTeloaganiACck A inipires|theread, and
tviah, RF 'e(i&d'& el Eorftdrld Bt 1, and alkaline-
SRl TG RAL R PRt Pl Prold o B AE Rl o alkatine
aaEthahetall, in metalahltsef] organgfacigis géaﬂ least@ @091 igtannte st atileasichne of the
ADIECK] Th o
e o B o b unif D gioYE Rl Re BL AR B Ghturan 6 of
aePedodic m“lbla otk ueimofes@echpainids obore (mrndmmetatsaﬁrcah ylsl‘umnt of the

rodu t ot al d t hat i ncl t he
B SRtR FebTeu e B BEroE g AP P HERAD Y Brek e g O RE e
BdtaldR ?ge:ﬁﬁ]l aQrdedisoMitathe Ediyst iigle pletade biaoﬁerw molesulfur

gramof crude feed, a total N /V/Fe content of at
Femaiping cwemd@%t&ﬁ%mpeaﬁare&@ oMt *Copel controliipe eoniagting: s

kSnd® Q%M%aﬁ tR¥%rude u@ﬂ }{aga%otatéeﬁt@ﬁttofmkah nRBE 230 afkBkR-earth
et a rom Col um of the Periodic Table, one or

motad it owtabsattd of ekameecidy ofpbmestPeYedfshe qontentCef] alirali neetalf and
. Pe I
élgl?lgﬁygahﬁ %ega(lz,gl;ﬁlglg?al salfs 8?})!3 mE Ead% iﬁ%ee d i%%cte Rxglgf‘éfn cofitent of
hikali ineta!, ahdalgdirgtepsh mt&um nst sahn of hgarpc ecs@ns detelﬁmrm@ay

I S cont ai ni ng conpounds at a tenperature
%@F@gﬂﬁgﬁggégi%nd controlling contacting conditions
such Theihvdnfien elsol f@videos ethot aBpraduciigad crdde prbdet, comprising:
content of a&ﬁgo % 90% of the N|/VYF§ contegq $f ﬁhe_
EPNIRAENE & £H° (T8 PETHPIRT DPTEE BB dnprofiicegdotgihratyf fhagyncludes

e ABEWMREDN AflerBB ARScruddiRodudy BRtlqRR rﬁ;bgﬁ@e ﬁ%\PCdﬁa 0801 MPa,

crude conposition haV|ng, per gram of

derepeisifedddayingtper giagy ofgTusi feedr Rivi! BWFRF&:OB@Q? YohSaghi00q02

: graprﬁ' Aﬂd'?i%eﬁﬁ%ﬂ@Oﬁh@ Ea[tél?éﬁ is%@tagﬁfﬂ%wbo%uggg A8 B@I@ Qi Gne or

20
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[ east " 0. 001 grans” of hydrocarbons

: w0tr¢1rnata1§ é‘nom Ga@}ulma 0é thei Reripdip Teblerpnb et mewErroRpouBis of pif or more

En%gars%n‘fi‘ho %?%E@P%‘i%h l"lea@i%t orQnQRléesgtﬁ& t@ rodu acata st

ocar bons g fange distribut
e&eu@@ amkfoﬁﬁﬁg €€ catalySt lﬂsdibaWhe emfdy@ pwatusmr m Iﬁmpr@sence of one

OB e o et el PRl B8 300 oifg poprotine

abaseting ootiditRms audhrihed ehecmmaq;ecbdubﬂm h 2til m@N/Ee corena of afmost

G i s Sonesmip Noe Rl StSamergs N g oy psgemmine

8§ neTvINRihodDsdeg.er m ned by ASTM Met hod D5307, and the
conposition has a weight ratio of, MCR content to C5
as phal heineention pse provisies @ erufeepsppositign hijfrg, pprgrpmrf crude

o pﬁ(?sf][tonl a 1&hst (ﬂ@dle%réﬂlp%yﬁ%cﬁ@&l\é' Wit Mh]%%}lt\}ﬁ;% dlﬁﬁgutgﬁ

enes content Is as term ned y
D2OEF 95THEarid P68 1Ciabh. 161 NP aynt deaptdlel) 1 granet ﬁéwdn@ﬁarbons w1th a

%{)ﬁgg%#gggam%{l%uo%ebnegwegpliﬁ%;% 14 0"% a?g 1{)? %tléﬁgo fo1 grams
oOh@lroqarbedsiwith b bailing fungeldhe&butmn between 320 °C and 650 °C at 0.101
MPa; and greater than 0 grams, but less than 0.01 grams of one or more catalysts per gram
of crude product.

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

at least 0.01 grams of sulfur, as determined by ASTM Method D4294; at least 0.2 grams of
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t he crude product, wherein the crude product is
condensable at 25 0C and 0. 101 MPa, the crude feed a

worhsweswsent of at | east 0.001 grans per gram sCTaiSede/042651

feed, and at | east one of the catalysts is obtainable
by: conmbining a support with one or nore netals from
Col um 6 of the Periodic Table, one or nore conpounds

ofsidonens dpterripes PeA BT Yiethed BSP(aandsthe forpppsitioa hppeeight ratio
LARIcR co‘ﬁEenm l‘érsl?rﬁilt&ﬂzg I &ﬁgn‘[ of & IP;ISPfi 5 Gfhedeify M@ Xoci{tent is as

pr ecur sor ; f'orm ng e catalyst by heating t

deteiamhipest byp&%l‘MrM@ihOd B%%em?@@@pl@étem comentas asrﬂ@teemlned by

%‘gﬁgﬂdg&ogt ng conmpounds at a tenperature bel ow 500
con I ing contacting conditions such that

t he C’ﬂ“hﬂ:iﬁv@m@d aisd plaiiesa MeRod ofipredtcinf a atdemstiuc®@¥mpfising:

Fataglg g R R A GT RN I RO AR RO etudes

@{esc@udérp@ydudesvharemah@add@ﬁromo@ Gushd@sdlcdt 28 eC RAOAUCT MPa, the
conpri Si tacting a crude feed with one_or ng

6%?5@@@2\5}@8 corpterd G &t lgast G0 grﬁ% Beferan RE¢ruslsfepds dae 2t lpast one

of4d %athryQ:g Eéct;btan’{%ﬁr@ Ebntllhﬁing oRVABUWHE ot fhore metals from

condensabl e at 25 .0 a, the crude feed a

MoRnoohefthe Pafodie Tableagte @ nowa C@nmdqo@rong paprPImetals fem

féi%ggn d?gﬂh@gerto%gcﬁfav?ﬁ%? ﬂfxtl}r%;eth&@&fajc éﬁ%&é%}égﬂ%tﬂw&%gr and

rfang@ the cataly9 b)}\heatmgsl&matewst preatrSdr aadt p@@%cobf ¢tieeor more sulfur
in e r i but,i

e T S REE L R A S

dotimdne suchwhee el oiudeqir@lusi 128 adMGR coltertiod at hsst 88% of the MCR

det er m_ne D4282; d cont ol ||

ORI OF T Gl et YD SR R iy R deieraie OF Ottt Mitged
4Nk, of at nost . 90% of the MCR .of the crude feed, -
wherein MCR | s as determ ned by ASTM Met hod D4530. The
invent MoRVEItion alse aravifles a meghed a)épreé%%a PSP FgmPrising:

Rt ta@ind DeRide FRARARI dnb ‘Bf‘moﬁtcaﬁ%fs t0 p&@ﬂcegirt@ﬂ&t)@fluct that includes
oxygen, as determ ned by ASTM Met hod

th<OuBlegratvst. vhersin theerudemrodist isropndrachbisyat ASTe/Rn:Q- Ao MPa, the
R L S T
pf the |caitelsysta hmnmgjzepcw spodistribamon e zngledlpleporg dametsf in a range from
S M N TR T
Sevihigls poraﬁladﬁtee withined Ayt ﬁﬁSﬁfdﬂMﬁ)b{@dldﬁé%%h@ém pOtsize
O 2L B85 5, LT, A5 5 1, o Y. AT,

5B Sk RidhaRat e AREN-ORLIRE 2 RECR 6F atahsht HE?8 oE BBPOCR bf @8 crude
has a TAN of at nost 0.5, as_determi ned by ASTM Met hod

g awherpin M%@rﬂsldéﬁr@P%bM%Wé od Pridfe” conposi tion

havi ng .
o 964 i RRTBORA 08y hEAR08, 8 9o

laemest 0002 891!@@ owygenes iddigeninedbidas EB¥lethet! E§/85Ag-|m4>st 0.003
Vet ho N v
MO iR S oAk SSFRATLDE BN b Bedt) s of resiaue,

lag dtérmined, by@rﬂﬂfl\t[h&tlnﬂ@ﬁj}:@mi on havi ng

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

at most 0.004 grams of oxygen, as determined by ASTM Method E385; at most 0.003
grams of sulfur, as determined by ASTM Method D4294; at most 0.04 grams of basic
nitrogen, as determined by ASTM Method D2896; at least 0.2 grams of residue, as
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a TAN of at nost 0.5, wherein TAN is as determ ned by
ASTM Met hod D664, weight of MCRis as determ ned by

wasTigiokesihod D4530, and wei ght of C5 asphal t eneeTius2@8/042651

determ ned by ASTM Met hod D2007. In sone enbodi nents,
the invention also provides, in conbination wth one
or nore_of the methods or conpositions according to

dplerminghht ARV Mpthad Dp 3y apdike corpppsitipadians T Abeefrt most 0.5, as

tdg]gﬁﬁlggd %nAngq@Iéﬂﬂg&b“gl stilled, and/or fractionally
distill has conponents haV|ng a carbon nunber

aboveThe lnaﬁmlotl lalso prayifiss k ede herspattion daging,Pebggmarfsomposition:
r
S SOPEREAN S A8 P e 5ok Bl B3
of ssidindy as daerntedddy ADOMOG:thadd 105300 1arkiFag ccﬁnlim@itllon hgvmg a Welght
n Lstrib en 100 .
SUEARGE oot 4 CrB R FER Bt Bt Bt e D0 gescaiian havine
AAANEF Aimost 0.9, IvHdRan TANGS b4 did’f@‘mﬁrﬁaﬂ%‘? ASTM Melﬂwdl Dms4 weight of

0 ORGSR N WELCK T N O L A

@&te@mi&é&lby\mMQ\déthJSkﬁﬁzo@er gram of crude feed, at
| east: 0.001 grams of hydrocarbons having a b0|I|ng

r angelndome cmbadimsAtsHas SWeTDo athe psavides.1io TomPiaatian wighone or

G PR RS R RO DT o
0oi0Ben easedsin afrefinedy, distilh alsi/ Wéiachglaﬂy doiilledy o)rhasgemponents

O304 it MRRE . S0 et s s Pl ttn
dorquneiw péerqnarb ef mémfe@dl(]{c)(]ﬁn@nsbsé@ﬂ)roeﬁb@is ®pkfidn MRehich have:

R0 P biler SR BB R 68 D i 886, Bl fpe Grugo Ayt

: b&)Ne&ﬁH)Oa’CTaﬁNZO(D °@tt 0. E@ASYPH -alboilly réx%@%ﬁstrﬂ)uﬁon Bétwkdh 21)0 °C and

aﬁ@%ﬁ BTN e Bnae ok budol dbesade Sl dto

Mea, alfdga)boﬂﬁigﬁé%g%%tﬁmﬁl%ﬁ betwéa @i odMnd g0 bE 8.1 dlhbxfpmé) has,
at east

]grams of total Ni/V/Fe per gram of
et pherde fopd, atlsahr(- QM erapy gfdaydrocgrhorsdgviag abeidisg range

grs%gtlorgﬁm 169 >Vt @01 09N 091 glléhlfs W Pﬂ%%{%%oﬁghgfug%{ H(?ﬁng

feed; (k) has at least 0.001 gFans o
C&ngﬁélsﬁlé@@n Hetydead 04 FC hah2i0 °@ at 0dPaiviPap.06 bguanha ef Ipelrocarbons

B LG S RRDPELEE SIS0 O35 01 s

oﬁlwdmcanbonﬂxa&marhodmgaa@s disaibetion berwes 30KElahd @0®@ST ki.101

al s of e.or aci ds tu
PR ar ing o Gy OBt P 8 Befaf e isbyRyrbeltieen 400 oc
HAEB0I°C 280, |1 oI1 Mi’rad(ephas(apl)AN NSO 1,2k 1ch@ B oM range from 0.3
arse an organjc_ acid.In songe embodi nent’s,

R 563% iQa iob g’é@ 3gfdias on witial beifing poimi oi at leath 200 haidhid1 MPa;
%2 cORpe@hickdl & anRtiRAdsd 95n Ql@qﬁ??{’ﬂ 1LdsP@ 50@9%?’&95! F9thiNi/V/Fe

e invention, crude fe hat 1 s obtal nab

pes s plcrvdeghech &) mr@@m@mﬂﬁ haroat deastd). GO Igeamsrpa@ 05 grams of
: nveké}%rgrﬁ rf'i’decfveycp%k hapaﬁ%gﬁ% ﬁgﬂ%%%%{‘\? 8o pﬁpgrﬁlrél og rcrude feed;

t|onaso prow i Ion Wt
(tphas ableast A8 gnehafdssidie pengrpmsxf tiudefeedidan) coinpugset OX)tgbﬁ
of cont de feed wt

a
A R Rl 5 Eoror G0 et Bt oS e g,
breadr uthesalkdl e @ttt fietal salts of one or more organic acids, or mixtures thereof:
(o) comprises at least one zinc salt of an organic acid; and/or (p) comprises at least one

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

woadosaesadmn of a crude feed C5 asphal t enes cont ear/uamm4/042651

crude feed MCR content is S, a sumof a crude product
C5 asphaltenes content and a crude product MCR content
is S, and contacting conditions are controlled such
t hat I8 'somg embodiments,gBoinuention alsp drayides. by cqrplingtismtvath dnegr
I
B AR o bRl Sl M i BlBL IR B
chﬁamai:ﬂe bypfentolimg appldiea qnd@dumbunds mone eolatde then haphthazlfrcﬁn torude.

th
25 b 1 SubSidits R TR AR PR OF e et gr
netduidise MEthed3op Mﬁdsﬁmﬁs acimﬂiﬁn‘g tghetivenkion, ianve@hdd csiﬂttontactmg a

hydr ogen_sour ce, ich th ydr o rce

gfaéj%%ai wn? gye Wymrs g%t v Pre@) ﬁé?tﬁlﬂﬁ%duc {1t IP‘r‘lbﬁ?FF ththude

?ﬁ()@ﬁ(ﬁ’ GvhieR e chRlk ARl cAa8 prodfé/Heth Hald a T XdpMAIRSes content and
hereof. In sone enbodi ments, the invention al so

PMAR erntent,iand dakbiuanef agruds fesd ermsplaltenss cantent apg grude feed MCR
%&%@%ﬁsg surfi QFR Ok &aéct@%ggihgw% &Qlténhgnd DUERM hBduct BICR
nmet hod & ee re

cont aC.tI n <':}_CI‘U one or
cantent issY sand goppaitig cenditianstazd COptr@léhsicsuclt thattS’ iinginae 9% héS

oduct
S TR PR ESAHE FlBpd BE ot bR oRERE R 300 MU
Eatdnk of e cﬂude protiect enbOdasphalteses ctohten’a af\iendriderpradigtis in a range
r ovi nation wth one or nore of the
ﬁ@P &g@ (%Oﬁbﬁ%gEPtions according to the invention, a
et hogh sbida bmBedIRENS BBe R0§itias biso grovides, usl Corhisiaationivith e r
or nore catalysts in . the presence of a gas and/or a

a .
RYEFr B dfesm fa%ﬂs&é COIARPSEIORE PGPIGIGO disHruatiPhg by dioast Jours: in
el t rogéﬁaou?eeriﬁt(é)%a&fouﬁ (935SR g (P R MaSE léd[)Q%hi 0

the cru isin range from 5- nor mal cubic

hﬁk@%@x@%(@HQ@@&@»%VG¥6@@H”§@@?@@O§er cublc nmeter of -
crud Clnls 81219 1?18&% Eﬁtg qhé"i‘ntvé}ltigﬂ G1s8 gﬁ%? 119r:orﬁltlﬁ‘atlon with one or

catalyst he 'sel ected rat net hydrogen
mpteak{¢hd metbardstor obthpasitions segeydinggo sheparantion, apratiminf gomjfcting a

9 {
O BUALAASR: U EERgh AL Il B AR S
Product whkreirhtbe bryde fegdis capthetkedin sscontasiing doaa thanis amoueduplefl to an
hydr ogen..upt ake that will cause substantial phase
SLRER

"bet ween the crude feed and the total

pr odugitsold mBelident,akd invéiibn tRe pieides e conisihionfwith one or
hydr@%en ungke isin arange from1-3Q or 1-80 Eorwm

SOF CQRROSHIPEF BRFaRingda ednyrapion gmpethqdghat cogprises

Edesbeng £efide £8) with8nd bitHb@RAMIVEY irSRaGRsBE B4 3k afl/00RS
and/or “the hydrogen source is at least 11 h 1, at

hediegenpsurpe and cgptrgltingepstacting epnditiopg yuch theg ()i agptio of a gaseous
R§cﬁ§$eﬂr Fmrgé tolthEe HaS e AN A0L ratnE@lErE‘%ﬂ%r L ORI AGE ndefors of gaseous

con urlng contacti ng; a contacti ng
hﬁirwabmmeparsublm mater aheyadd feechec®BeB0QvihOpe ar motealf the catalysts;

1) el 2 ) R 3 Bk is Bl B9 Pay g Pyl fessure of
ﬁ@“@ﬂrogﬁﬁﬁﬁﬂéqcpﬁhe tdﬂ@otg@ﬁro@adﬁ;ﬁﬁkehh suchylght dgeruds tudaet has

1sS.in ran rom.1.0- a flow of the
1ha) e faniye Fl&é%hh@&m s is oot o RGEoLEg upiake
fRIMIESaudeSuBstdntiaVphale separation between the crude feed and the total product
during contact; (d) the selected rate of hydrogen uptake is in a range from 1-30 or 1-80

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

wapb@ke3ssy the crude feed is at nost 80 and/ or PCIUS2004/042651

range from1- 80 or 1-50 normal cubic neters of
hydr ogen per cubic neter of crude feed; (k) the crude
E@gduct has a total N/V/Fe content of at nost 90% at
by spacg velsicity of gs snd/aths bydregea sRRTCS/fspbleald dnt atdtast e, or
£) d ol Brek {/oPBS hfdrS !
Q{Iﬁ%zgg %o orﬂ% %O%%gt?%gg%ﬁl 19 ur cg%t%éntsldgrfcg%ﬁ@&led
dmmgs:oﬁmmg, (9 cphtectmgumpefm’tm@ uein arargediouchy-6oht@ nitotek liquid
30% or t e -1
Qaly PR SRS AT OO Blkee Hin ARy a0
Eﬁm tb&@ﬂﬁesum@cﬁ tﬁﬂ@&’mmd/oﬁthehychsgedueummmnmmtamgé fibhel . GPUNPa; (h)
) the cr roduct has an_ox n con of
G oSO e R HS eBpeshsouis TnbOy b RS Shvg tof gy of
ﬂ@%kud% @84dofi) thbervax Eﬂyﬁﬁbt GeNY HIT o0f0-1308% 6 e éf&ﬁsﬂaru&aof):ed G
the crude product has a total content of alk

Fridragen uptre Y Ksicride teedris # mast 8 and/oy ingange @amtls 8fpr 1-50

REGAD bt@m@ﬁbt@ﬁ o@il (ﬁb%éﬁ%l’ cﬁ)@c/fhet@f of Ble feed5@<°f%he%ucﬁtproduct has a
nost 10% of the content of alkali net al and

tatdl A Ve eantanh ofas maeist 907 ahmpel>0%a pt & nestst HPg aiibe N&@/Rrscontent
Pth& Ql%dg Eelé? e@ﬁﬁ@&udé dlﬁ:t Fas\ﬁasluﬂﬁ %fnteiln% 7%r1l36% Jr?@ CH’QO% of the

duri ng con
pul ol uonttem asthe cmds dezd] (tngb tbﬂ cr@de [BodCt bds aaVGﬁmsntelg@if/& 0-480% or

9@2&0 ?/%h;(:{/[é}g 8)1{'{0 r§ )of ‘%ﬁ% g? aegg %y J[h% %glfde Ingscluct }}ag%fe%dltllg Sontent

af 20413006 of 90701-0%0f’/ﬂlé)fesﬂne éftkeng o fitie tlylde)feed He) the aahde product has
feed; and/or t crude roduct o
oS E80sgmaR: ohbt gt e Alr ot 955t Ul SR Wi Brmast 10%

.+ BP@E ol coitert Iaeth%hid@&eeuf@) ﬂiéléﬁlﬁle peRElctansa mtaucantant of alkali -

range from0.001 to_0Q.5, 1to 0.2, or 0.05 to

- stabone AkalRsoRaEb mekl 1n ﬁ@taﬂ Fﬁhé f prgAnig pcids er%moae‘?@%a aﬂnost
- GO NR RN 0% SThOO R of T8 Rdtall LR AMBNQES tHhetal, in metal salts .

conpositions according to the i nvention, a nethod t hat
obergaiic exidsio thearederfopda (@ p Pavaleca dhagirads fersle deringragpiacting, is at

?e%%}ql 5y lg%he%e ﬂials 'a@gc&?tgta@ﬁ 3 RER 2 '?ﬂjds{ 9(53)'1 Sit IBst 5 0%, or

uce conte orgam C Oxygen containin
etanp Udf ihe “mpfuty of (hee)craledendtat A7.8 6F; (sethe gltuéejpmdga hascan API

Oy s such .t hat rude
SRER: ARROROR A ST e BHER e lng T s e prpguct hasa
(ONNSIE ﬁmﬁtt%)m aDihodt 58%Ccatutet 3096t m(obt)zoar: ol atasdst dI?8, of the

I opeeate het a3 ¢ o KR QPO focd Aokl e 05 P 0.1
| east 1Bfhe cRHBAHRAs Ohe tnktentdh ARB Ipfi‘ontPé}i d& BorBiRAtRINRWithdne or
conmpounds conprises an alkalj netal salt of a

swroRhis methads af coppysitipns pEaEtingRdhiBHEamE TBTthedat comprises
%lgz?ﬁcﬁh% AL ?eﬁ:d Wﬂﬂtoﬂb Bt IﬁgreQ:Q‘HB@ﬂé RES cHRRRIE %&ﬁacﬁ‘ﬁlg conditions to

e-earth netal salt of a carboxylic acid
mdumcon@méoﬁ@wmm@g@f confgnieg ¢ranrioundsyy yéichc@he acplmrm gf

gc}?e(%iu or}ge%sr%cc%%ﬂ ?o%ﬁ)oandg% l%lduc%a ls{lchocf-xat% c@ﬁ&%?&dc?ha@%ﬁ QXygen

Wher e i ri’ses onée or nor
calterrof dt2n@t 90% ef e bxggrbn confabloéthe cfude tided; @) atdeaspasrmdmmpound

a content of non-carboxylic contain
bR O CBTE LoD TG UP I HEMBOM Btapyale St bSeytic acic
O at et B%Mnﬁﬁéuﬁ@@ﬂtﬁé 6Bg£lﬁc OXygem bant4i ecbmptﬁmmo&mses an
crude feed; and/or (g). at _|east one of the oxy

alball mietd prlf of @@@9&6@ aplﬁ dhat leastiens @é}@aw@rquberpasaé%c PYEFR
RERALAE Rbifip Sk HprRONNCGARLRRX ¥t &ANGR b B BERE, () at
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oxygen conpounds. In sone enbodi nents, the invention
al so provides, in conbination with one or nore of the

worRbismdv3er conpositions according to the i nveRCTAIS2008/042651

met hod that conprises contacting a crude feed with one

or nore catalysts in which: (a) the crude feed is

contacted with at | east one of the catalysts at a

fdastome tampund plihe ofgghiconpgenippriedzsemPAwdacompyses e mytal salt of
[

B SHBRGRP dh Rty W R AEHLASn OEL R 3O Colymn 12 of e

iPsnGﬂic Tabdes () :ﬂ& @ Elel pyodbrct hids amomtbm of scweatboytit amttalmgg organic

bERagan LA meo R RS e el 2B AR R Ykt e

a@m@@&§mﬁﬂe &i}dd’d fﬁ@d:?nd!pﬁ (@b@t létaiﬂ(o?hetdf gre ,0xRg¢h dohﬁmmg compounds

tenp of the_first uptake condition.js at. | east
3pthe @”ﬁ%gﬁég opigigates Fam naphtnic aGidOr SPRTHBOEdicsApfaining organic
g%hgmﬁﬂﬁgﬁglon (c) the crude feed is contacted with

east one of the catalysts at a first tenperature

f oI | olpesgmismbedimeatsi the inyentipnalse prryidesrp spabigrion wiffyone or

13{1& GRS AGhbAr BTt M SR dinE Qe ﬁl’véﬁ@n %&&M& Joﬁﬁmses
rst . contacting tenperature Is at nost

charcting e cade fovd vithrnaot innty ceiseiawbich; (af tlil)e chyld ife@g esmontacted

enerat e

720 3L e SPEHE Pl B AR A B ol Rla B S R 4P sccond

wnipérdtura,raﬁd dresconatastingonditiads| asdicanirotied dualt thiahibe Girstidantacting

f eed tion enerated

iepaeEan S o e E P T Rt P L p R RRAHTS (D ithegude

Qééd 1§@ﬁ&6ﬁd eathalyii®igen @ndireORtidgEH Wakefcohditorcanddigenf 2 @ decond

and the first cataly ' i al crude roduc

forns an
AHTOSFRIPERR CoRHGn ARG %? teews%lrep?%ga @fst R eacmﬁk p abfedst 30
D 38w 8% Fhe eRBerdN &fihd REofIrptRe toREHonARY QAR %eldrig

of the initial crude product and the second cataly

ﬁ@ﬁtﬁﬁéedamélr Ydeasprns i dhe caghats whaefist ismppratvgs follewet @d@?@factmg ata
C r 2 I@M&ﬁ%e %h(% ﬂ?%%ntgglﬂg(%ncfﬂhﬁls -Eﬁél\éoﬁi‘roﬁeta%uélpﬂlﬁt' tRd first

contacting 1s per ormed In a ‘
stna@dneg tdpguratea ot 2 mosi WY “Cdeweadhanribe sesonsiqonBetingdeinperatire; (d)

bul | at
SEAbLSt 08 RS FY opbilt D U6 Bl v
mmcamg antl te doh‘ecmondltlmmr%e dsd @dnyrslieﬁ, suth dhathe crode feed
at al

o S AR B R R b0

tf'ﬂ@ afd @Sﬁﬁﬁﬁta%fst andd ydiit&gﬁgloﬁtﬁ&wrﬁ&e fubsenue fitst temalyst forms an

contact with the vanadlun1c t al

G e Bt Y REroth TG eI P B8 RN S EigE90% of
WL EAS oP@E cAMPiGd HRIdQbntadting ro@dﬁ ihigfude ﬁ(ﬂﬂl@t&@lﬂ% deSond
gener ated during t he contacting, the crude feed is

satpbsidores afreds nipdust end Wbmun ﬂt%ﬁr%de;zg@dmhhals e AB¥ ekad mrost 90%
%% ’81% Tgﬁwsoﬂﬂg g@t{aﬁ l:l%ﬁé ro@&ﬁ’& r C et ém% kagpegt%ﬁﬁé'dﬁih %%acked bed

rogen, e CO taCtI ns are al so
crcmtor sah) @dtasmngms petéctrrrad in zm/ebohatmg ée@;mctps (i) thegrude feed is

dire al...l1s co ta th he crude
fc81ét8&%41‘ﬁﬁ]lhar} chélwog?l ﬁ §Sél sequeint %)n r og él}]{he () n% orTare catalysts;
¢j) ufkeor e&d of the catallysts st anadilm aatulgtftadd theceale dtedd§ C(ﬁ\’tac&d with

fir erature and subse entI W th an additiona
o L AL B ARt B HEen Sories e dRE oAt the
GaRdidnt ORAyRI(®) I%Ql?&g'eﬁ? kd Relerfitd@ Bt 4 ﬂa@tm b Aot 0ml 1-20 normal cubic

tenperature is at least 30 OC |ower than the second

tesipepercuie meten pt eiydn fserk A Brdioges iyesmeralndeiyripg the ggptacting, the
CRIGE A%k b Nntakli8 with an additional catalyst in the presence of a gas and at least a
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crude feed is contacted with an additional catalyst,
and the contacting conditions are controlled such that

woOheosadsh3ti onal catal yst uptakes at | east a poPCT@IS2f/042651

t he generated hydrogen; and/or (o) the crude feed is
subsequently contacted with an additional catalyst at
a second tenperature, and the contacting conditions

apion ofithe epneErddydrpgenand fhesonigeisrondiiphs s alpecangolied such
hgps hm% %@thg gas K £ 8NRLET RS ra@mtér o tﬂa%wmr;@ &rﬁ('ﬂe @Lhd a

provid nbination wth one or nore o
ﬂewm‘ds g@nermtmmmwo@s) the oudaicedjistcontadied Witk e naniadivm catalyst

at a opte %%tuf oaﬁqﬁ Shlljc'sgal\lﬁiﬁg mﬁ%}x ?xcgc{ ﬁoen%[ éﬁ‘&%z slegé)&élqerggg‘ature,

am:pt;he bcbxﬁ@btmgt:aidytams arectohtneled wypghathit thnﬁrptrtempaamimemﬂaast 30°C

SI|IC alun1na ni um oxi de [Co
S s e, b P s eppsn Eb s ape. te
@@H@fe)éﬁts doﬁtaate@ URRah hedtical edtaigdt, aa8 thetddtashpROAitibSs are
rous; he nethod further conprises an additiona

%rtt@ﬂ% %uc{l Hﬁ‘f the gdditenal cafalxit uplakesiab ipasti Partion,ph dhegepgrated
abay 4%&@0 Rhd Qldd ﬁe@ 4l sﬁb’s@hﬁeﬁﬁ%’ @&ta&é@mﬂu ad efd@ltf%ﬁal%ﬁtalyst at
| east one of the catal ysts i s | east 0.5 year;
anerond tepprapre, lapd the corfactipg coprbtienstagy g@gtr@llqdwﬂnthat th¢ sesend
Qﬁﬂ,g&ﬂng&khﬁngqgthe crude feed. In sone

iments, the invention also provides, in
C o nbi masbme I&nnhpdlmemln,eh@mvmjma alsb ptdvgienen h«mjlsinaiion with one or

tio accord| to t in nt on, a
R ARk sy BRI e D Db
eattaitmg asgudafeel @dthtone Bﬁmofe chfalysan ahi¢Bi(a) the aatslyios supgorted

catalyst _or a bulk netal catalyst.and the orte
Gl G750 8 mariEomerae S SUES. SO i RLBERLHS

. FRERINES:AHSE nfabA¥I Db} 83) O &uét&e@ﬂleﬁebﬁ (H3eld @dﬂy‘st iE%tbluﬁported

one or nore conpounds of one or pore nmetals from

- ewplithaad Be Fapnort it PRIOYSe k) JifimRethodhiugther spmipyises gp additional catalyst
v Elﬁ?ﬁa%%@en K trdd@at Q%End%%a?}ﬁé ove Ab@PY Bilior t@gulfuﬁéﬁfon (d()) a life of

granms, from 6 grans, or fromOoO

: gﬂam stot dimsatabis oAl AD st et G) R et o8t alghasaal s s n a

?Q&“% X ﬂﬂﬂEl%meQﬁdQ%m re conpounds of one or nore

ron1 ums 5-10 of the Periodi'c Table, or
n1xtuhn@mehgwebﬁmn$nﬁeEWﬁpmnsBspuwehannmmm@nmEmaM§lmwcn

LA D S A By i s
theadhag ia odide fetdblith,onebr MbetcataBsts] dn Haﬁt@fne of th} catalypris ses

one or e netals from I 0.0 Peri.odi c
fupppred Shor At mes e B‘H’é"’%‘?df ‘i‘?%ﬂli] ‘%1‘? wetal
taryiGa) &,Hﬂitﬁqsgs&l@ o@ﬁlotehﬁeta@ lﬂoﬁﬂ@@luﬁﬁ%—% of)ﬂhe PeXddid Bsble, one
t hereo has, per gram of catal yst,

or WEDWPBWQF}%O@WT snoppmeiplsdrogt S%%% > leﬁéths Perietig Table, or
A tﬂefeem@qlay MRS orkm? chlytihs 18281 0. Ohi1 Gratad Frm m1%

nor e conpounds ohe or nofe netals from Colums 7-10
arantsh@ oy 0-6¢fi-8.3 Baasseof: ene ommerametslsifioay @elfmng §- )10 of the Periodic

X ?giS % coglli)omg G gﬁ?etoqln'?org &Qfé{lsﬁgu %s § 18 of [hlg?’enodlc

one or nore conpou one” or
fetlal e nfixtores (Exafdofn(s) dﬁrrﬁnsnfs ohher xﬁenelnmeahls:fra"xa iﬂo@,mn:er 10 of the

L LS e O ERALHE S5 08 RO T Bh-10or e
PeriFR Tdble, 6f mBHi@eDherdBr: €1) ¥Bipdi®s bhicdnniaat thetalSfirdh Colighns 7-10

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

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

of catalyst, at |east 0.0001 grans, from 0.0001-0.6
wonreme3B4001- 0. 3 grans, 0.005-0.1 grans, or OPOTAR2®8/042651

grans of: one or nore netals from Colum 5 of the

Peri odi c Tabl e, one or nore conpounds of one or nore

metals from Colum 5 of the Periodic Table, or

grams o @012 exsets;of (dny oc prprhelels fgmeCArmAb T -0 pbtha Periodic

"fab?e one %’%? gorﬁ}geouSleeoiP St 'op gll &I r;{é?lg ?romc@cﬁuﬂfls TRH ?f thﬁ Periodic

or nore netals from Colum 6 o
%ﬁa oﬂmmtﬁlfaetﬁherﬁofa () nomprisesenet drarcgometalsj onh Eslumpe f-6opfalm

BigRIBbE e st Rg it Qpe e S oS chi g pime
Feriotic Gablna mhixaikesttheedPe(lg) O(dh]ﬁrlsé'@tﬂe&),r ranemotalsfneColumn 5 of

npounds .of one or nore from Co
B PO Toblan s STGTOTR PRPRRBG g ah ot TS tin gy (elpah S g the
Iﬁérr1omér"l%bﬁe&€}hl§tufréscﬂi€r§m WHaslﬁer%f'an‘i Bﬁcaﬁe}ist Qflicgst DY Egrams,

one or nore compounds of one or tals from

foun QRO L6- 6caran@5he 0pEP;3cams, P9I 1 gfﬁmﬁnw&llé)so& Faneeff one or
%3%3%9{%8 g@ﬂh ? R 96t haPalidRd Tatid, 8M 9&* 19&@ %oﬁp&m% @f@le%'i more

one or nore netals from Col um
métals Iﬁ@nP@vlumd |5cs>f Tefedpdip febloror mykiares trepwlindsompriens enoer
more melinit iar (fo'i ggwgper}gdlé)'f athJ] %ng djn(s)rg ICSmﬁ&Md? of c%re or more
Xt ur es er eo I Ses’vana
mams (ﬁtﬂ)ﬁd@oloﬁm‘éajﬁ Hi Reripdio Table xdir mrigisres tieradf(j) bas per gram of

GRTRE B8 o LTS oo RO B TR S DgF o ahsor

SR atvrdsetals foababliimn @rof hodtedbis TTaISIIGI @ for mop) compounds of one

conpri ses nol ybdenu on ound

FFONSFB a@mﬁ#%f }qﬁffs&%?féée Pl arbﬁe est gFO gf<afergprises

SRRk metlsIHPCOBRnq 03¢ ﬂ{e%ﬁocﬁﬁ ThB186no opﬁgre%ﬁlp%@%f one ‘i .

of : nol ybdenum one or nore nogybdenun1conpounds
a

orimera metnls fiem £efumn §0)of dhafsriodie Lablgrypigiresdhrgecdy Cl)r%@ﬁaeper
%quldag@stofroﬁ Wesi s8R %rélﬁs &](?‘G(H r(f-‘? glraﬂﬁ LeQhe 01( ﬁore%’éials from
er gramof catalyst, TromO -0.3 granms of
Colnystléof thePeriotic Farle one ng@p@wommg@a nﬂ@ne csmong sefalsdiom
e re t u
EOSR IR or eGP THAE R, ARG tlRLE (I bathitish! PG Ot o
ﬁ@ieltﬁmp&ﬁld@bf tvdnediRer orodixourdsahdreqf; (@ easmpmseds tmekai;oina |or more

t 10, metal \to the Col 6 netal |
L s R O R

£ohlBR niiRtugth tlIel‘\fﬁ;)f -ReY doatprises Tadll Rlenainy ame for Mofeconpomaisnds
of one or nore el nenta%gron1Cblu of th§p€e6|od|c
malPREr By ORI TP He RGP PR Abe o, Ty 3 grams or

£6h@.00810.1 §HR5LE nfRHAdmh, Ofe 6F BHR anlybd@ﬁlﬁn B6mpoAnEs, or mixtures
el ements from Col unm 15 of the Periodic Table, one or
fhoreef; €1 APODIRGS TUHESIEH ENAT THYF EOTBPRRENPISUIESSH, Qanighes thereof;

r eqf
(SR, RO G BR Go0190.3 Hlabls i AEndsy o e tngsten
cingioundss ot mixteres thergo) (thwlpalsesrmrstor ook rgfrt@lﬁﬁfomf&durph g of the
gé.rg)rg]&n%lggee s {1%@1{ Igcf)rgc a&ﬁ?sn% ’Coﬂl dgfr%n{ %étpfg P‘{l]aoﬁlcaItabfe @ﬁérem the
S0 rA6100 the [@Ninsn 131 ﬂﬁeta] 1B \ﬂ&r(tcblmﬁn 8lnsetal iy foorn d eB(SS (Wcomprises

conbi nation wth on t.h t hods or

SO FMET B BB G 00k e RSP Bona U GREgpnds of
5 e aeﬁa&@m{ﬁtc&&ﬂp{s &f tREP &I THORY oﬁnﬁcﬂ@&Qhéred’ﬂ M has,
one or nore netals to forma support/ netal

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

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

waoiadses3at a tenperature of at | east 400 0C, aQ@US2004/042651

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

m xture wwth water to forma paste, and extruding the

paste; (b) obtaining theta_ alum na by heat treating

af thaiPrEodie Table. enpxtancsihereaf: (wi PhaseRorisg o ganora Aeinpsrunds of
oY Flmost .15045s ' Lhe

plchpfot 4 Il 00 B0 BTl imost YR A T e B of

mialgstoaindtméy)ﬁms htdd@t o gwrspr dietd hwging pergraiinog catalysth e

i nvention tho ting.a cr.u

f eed s{oHie §H1é°n§ rmeﬁt%’rﬁelg gla %%!SO%?(?W(%% N %ﬁmh;'tguoﬁl \?néh one or

flozeoftthsineihbdd dr@om@bsitidns Iaﬁasimg)meha)tﬁlvéﬂmenmhahydsbﬁbrmmg a

has: (a) ‘a.nedian pore di r of at |eas 0 A at
Faalr GRS cor BB » PR Wilorp GhE Pl RRA o Gim aguortmetal

%ﬁﬁu{é; wltrein@RSSuppifcdupridts thers hluddth, Aud dat tﬂ&ﬁhg QQQhe‘Pa alumina

or in a range from90-180 A, _100- 14OA 120- 130A

supporinptol miTty: 2@ termperanp o5gdeast 449,° Co pdzgohes.compyising: (2)

'c@rﬁ&hl 2 t) rbﬁetapﬁlﬁtturg %tta%té?to ﬁ%%a&évasd SxtBifly the paste;

di anet

ﬂ@métaduw’@ﬁf@rdlmr(m% bsahe@utwetaaé&alamm a@ﬂ te@tperaéas of a@eaqwog °C;

east 100 nR/g, at least 120
%%y%s%g%ﬂ$6aggﬁ%§8§§§ég, at |least 200 n2/g, or at
| east In2@Ger@ibgdinmntd/ the infveltioa atsotpadvides) inwembihatainl with one or

tg{(‘)?ef gfo&é? mgt I dsgc%ig})xgl%gst ?ongFCﬁogéjg%odﬁ‘%lng?{@i?)tﬁ aorpgth%%%%tgtﬂomprlses

estagingrihle féddevithrune ot more catabyGtspinoMiickehie pord size distribution of at
re of .the

G L 15 AL BRI A RGP RS ST DA 155 Ao B A,

- QBB SE St LD ATERI eﬂ%a@t ml,sd@t E2edo0MAL & nRE2TY A R EBst 500 A, or

supported catalysts ﬁge su

553308 L0-§ Avasanioo As o

'3@€A Pd) aFQQét @wmﬂ%tamm%%w&%a% p@E di¥inélel WRfin 45 A,
er eof [or zeolite; (b) nprises gamma al um na

éﬁé&/ or Zﬁél Qfahtamqiwrn@pre J@meﬁaéc) qcﬁetrfa‘garaam foat Ioags 6O /g, aitleast
98 g’?%% ?z 1§as?{ (ﬁ)'tﬁz/?fabﬁgipﬁoaﬁb/g T st (sﬁ)mzthagr 185%?50(%"7%‘0% Jeast

ns “or at e
tnd/ gadndryir ) a,tor(abx)olmmmfraﬂsomamopmfaa least A3 cn‘é@mttﬂeast 0.4

al uni na, eta alum na, or mxture
PWénggﬁmﬂﬁf%mﬁé%(ﬁ?ﬂﬁ%SQEGmTﬂgrans of al pha al uni na
per gIrﬁsmmfenﬁ)U@tﬂths th¢ hveniva aotpedideeih sombiRgtion with one or
i nven I provi des, onbi nati on with
ﬁ%\ree‘)fiftl @1 3%9%8@90 ffong 8?&98@?& 0PRSS P fﬂi}g‘t‘gthtttFQmprlseS
lcOMERb QRrude f&aRAa dhBLERbR! siforiel @dtalyétd)in RaRh @epsort: (a)
size drstribution wiwth a nmedi an pore dianeter of at

ceraptises aluming glicas gilipr-plumig. Wappeoride Figorigpmyide, magnesium
%Qfap e ilirds ARt R 3y meaatst cérﬁlﬁns\éé%thm%%x/%f delta

has "a pore size dlstrl uton di an pore
dluaries; €9) had, peit grare ag support, At leags . cgyamps o@mmﬁéuroma,r(d} leass, per

tal suf ro?{nat l 6 osfortaﬂgaslgs ng?gﬁltscof-[@?i 888?1'3 6(3 gomPnses

oun s from
taljtﬁa Elaﬁium;l gﬂmﬁahihﬁunapdleltmaklimme thetduhireiah,; or arigbhrerthdrelf; (f) has at

has, per qgr f cat al | east 0.001 grams of:
Qﬁﬁt%rgﬁﬁ%é$ﬁ@g%@§mﬁP@ QE@PQ "PBOGf t he Peri odic
Tabl eln RAR eHbodicBisCREROLIIRS alkb pRIRIe8,in BBHBInARMAYith one or

U

. from Colum 6 of the Peri odi ¢

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

28



10

15

20

25

30

Table, or m xtures thereof. In some enbodi nents, the
i nvention also provides, in conbination with one or

wonnws/063938 he met hods or conpositions accor di ngPCo/USh®4/042651

i nvention, a crude product that has: (a) a TAN from at
nost 0.1, from0.001 to 0.5, fromO0.01 to 0.2; or from
0.05 to 0.1; (b) at nobst 0.000009 grans of the al kali
asipabr, thmsilpamk edripresingsthetinalmeina) and the yanediumscatalyst befs a pore size
r a {
%tgg @a%%legm%ﬁ@m%&r G é{;i'egarsnp%o?ﬁ?g@wn(p‘%)se ne%?ﬁlore
meElsdon( d&:lugmeéatfe]ne Rdmarhe(l‘ aglleame or ote ¢oagx>undsa1f oﬁe &more

ra , Of at e he cat

B G balion ¢ TbuRa b arant et Frafe Pl Rhpeeram
B AL Bt lehdd 000 BiaRR I Ve Bt #nBreQf@al® fronT ureth 6ohithe Periodic
nmet hods or conpositions according, to tge |nver%

‘bhle. pe proReregPIRRPYNds BT oic & FIFEMBRIS SR Gplupg 6 &eglpaﬁrﬂpélc

21 Sr mPAEreOthefBBEE al kal i ne-earth netal salts of one

or rore organic acids, or mxtures thereof in which:

(a) dnsbmasmbetizeds, theviavenitien piso peovides, 1 gombpinafiogyith one or
31?% e RLind to?% t10ﬂ9gx{08fdngb[)) tlﬂetméle%ﬂé a%ﬁﬁie%ocﬁlbte[hat has:
al kal i ne-earth S|smag Ium or caC|um

eirbddiNEorh i mbh.é) li, frosart. (DQirto 8l5s ropr0dili td 82; of fmom 0 05 to 0 1 ; (b) at

i ion wWith, one or t he t

bt b0F AR melP P ol el 2R T B i pigranic
edidgyiel gam cfeRiddladugt; &) ermicke 006 g/mlhhoﬁNﬂéV e pamgrem of crude
catal ys rod ce a tot u that inpcludes
RGP Dl oot g R Pub B QP g R 1A} e e the
th@grwﬁ@ﬁ didgodicpduct with a crude that is the
sane or different fromthe crude feed.to farma hl end

sui t apiseme smbedimeatpdhe Hgptiop RO Provisienih g piaAtiop Ytk one or

:: o tl% e bthSUsdr e&Hg&utIoB@accb@ § 1123HFnf6n, dné bemEMRtalkali metal
om

e crude feed forma blend suitable for

talte af ersror nfcae piganic é@ds 09 orfraege pikalingtqaptl mokad salis gf ene or more - .
er 9%1&13 %pﬁjx ﬁﬁreg %Lregf %ﬁ&n ?'aﬂgas'i&‘?e (ﬁfthl;'deﬁkalﬁ rggth'lgﬁs lithium, -

O ohe’or nore st| 'ate actlons and produci ng
ncrdams,pm potagsivom ahdiet (b ridmasaonel of At allgatige-ofrth metals is magnesium or
di,stillate fractions. In sonme enbodi nents, the
FH%Bt i on al so provides, in conbination with one or
nor e ®fsoind emﬁediﬂﬁﬁits the 1n&ﬂmpﬁ alst prwiles e osmbingiohovithiuee or
i nvention, sup ort ed cata st, conposi.tion that

(gtthq %%%Q?dsd’r §g P%?His"%?ccél’i 8@ Ve ‘&‘? ARty tPﬂ%P‘i‘Pﬂses

@éﬂt‘é&lﬁéa P@ide Sed Wlt‘ﬁfon§ bhpxﬁ@r%fcataKybt); R OMide &Q&tal@ﬁ‘bdu@t that includes
alumna in the support; (c). has at nmpst 0.1 grans of

ArRHaPHiv th%\mﬁ%lpd éFﬁlﬁﬁ AISisiHER) conpbiying i cgids produgtwith a
g:gugé fhlagg El%e%QmWof gif@reﬁpﬁjéxﬁ‘ ﬁleﬂzﬁfd‘é fé@d@@%rﬁlraoglerﬁt sult§Astor

has a pore vol une of \&ores of the pore
sramsporting:t(b) ¢pmbiining e carde pwduet Vothsl v/ that oy the panpesgylifferent

gmm tgé?easge% fggg gslegcv §J1@g1§6@[t§gtg%g% %hhlng é? fgguda%{  the
fcxruderpxﬁdllaan,ramf/d (@ Cfraotﬁoriatm@ tﬁecnu;idpmdﬂ'ca rte pneoorenaye disillate

) Co
FRtoRs g Reue e s SRt FEL ful o RaTaer o PR Sl ftlians

one Of) soRE emBdidlests  thoitvE&mdiot BRo providet, e c&ﬁﬁmhﬂ@h@\rlth one or
Tabl e, one_or nore conpounds_of qne or nore
FIOB1R T4 TGS B CORBRSTISDS RATNETS Bl}eénve&rwlmaﬁtﬂan%@d Catalyst

composition that: () has at least 0.3 grams or at least 0.5 grams of theta alumina per gram
of support; (b) comprises delta alumina in the support; (¢) has at most 0.1 grams of alpha

alumina per gram of support; (d) has a pore size distribution with a median pore diameter
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thereof; (i) has, per gramof catalyst, from
0. 0001-0.6 grans or from0.001-0.3 grans of: one or

wanoes/esi3enrm 5 netals, one or nore Col um 5 nePal/us2004/042651

conmpounds, or mxtures thereof; Q conprises one or
nore netals from Colum 6 of the Periodic Table, one

or nmore conpounds of one or nore netals from Colum 6
ofat l¢ast 208 A; Gdibes TR &olume ofithetpares o1 the Pprecize distjbutian of at least

g§ %Hg{g%%ﬁgas? gy %g? fgt, %ﬁis%%ﬁa&gipe]a oPaflet; @@Fﬂz ror b IQEQt 90 m”/g;

gr ans e or nore um 6 net
@) compriseConelnrma@e metadd fraw fpbwumd 9;100f thei Beriadie § ablhecme@t more

é%@glfl%fs §$ OI}YII?‘IQI?'CSIIPCL%& {rﬂngcgg o/ nfO &Otﬂpﬁeno "Pable or mixtures
theteyH diprvoipriss3 @ne br mlreenammﬁomrmmumf 5 nf.:dhy PdléclfthmTaltd)&‘, one or

m xt ures t her.eof sstu sten.  one nor e.
E‘SFF;&?HWB%“%P P%‘&é’é‘&% B R prode habie Of mixtures
HRFEBI; (1 G, Eé}%&ﬁ of ety R frdi®0 QO@IQ@E‘QMSMWOHP@M' 0.3 gfins of:
m xturées thereof; and/ or (p) conprlses ni ckel , one or

ﬁ*@ﬂ@ na%wﬁe@ﬁwé metalsi ieer mogs Colep g mesdal cABPRIBIS, of MixHice
Cowbl rgg% seéblgearqﬂ&gme% ﬁ)dn% @Bfuﬁa\ﬁ' Gjﬁsthe perhodlc Table, one or

one Or nore he net hods or
tmrqmmppuma of gy malire getals frde Cphmelrﬁ ¢ighe Peaiogiculgble, or mixtures

St f ,
BREBETY MG de! gy orsMhiyPof o1l Ble i {Bihont o 0810 hikeps o
omrmmsort Columnat mételasine@r 60 Golams 6mrﬂetd1ydmpmmdm®m suixtitek)
ReRBh b A Tl R0 BEANESE AR IS 0.6
HeRos (m@&or@insbﬁ@ﬁlyb@en@ﬂa OiecoTBn ¢ cdiysbuadastasigbdahit, @ mixtures
hoi li.ng range distribution between gg 0C and 320 0OC
Hhoregl: L0 compses SHRESisE: Qe QST COBPOGI LBy O BedBuheeof
gﬂg Q:BIH%lQQ tdtaR Sorde R @R rdld®igoluistif 0FbaRESMBRArE3dRerEdE; A1dthr (p)

101 MPa; (c) has at | east. 0. 0005 grans of
wgpresemlﬁlfeé@@ﬁ opmeTeORIRPWIdS OBMBlei o eRkues dhersoks . per -
gr am Al sofn@ TR ?§dlﬁl'eﬁ’t§ th@invéxﬁl%ﬁtalsgpg)%deg r1§g§nl§lﬁatﬁ>tﬂ \4/1@1%?1% or

1 granms of total nitrogen; (e) has at nost
mOO‘-OQf(D]Eﬁ metheds cofompesaions a@h@ungam dlwamapmm cpasie cgmapritedn that:

g? TAN%?at h§ @o‘%ﬂ&r’iﬁ’%‘t Hﬁ&to% o Qt‘%‘més‘i‘l?f‘i“(#bh g%éﬁér%&’am of

i des 9 A Combi oné or nore
mahﬂmﬂmnmt leastropifd i granonet hydocartionsgvitho Woléng) rangertigtonition

rude i~LLQ or_ nor
Gt 5 e “BheC ol O T MR A58 07 el BLEPER RSB S
lwaatormtguammf Tipitobarbbies v ta;ﬂhr;gqmegedilmlen baiwe?ﬁi%O °C and 320
east 180 A trm 00 A, or .I1n a range from
55 anb AP 90 atdepp) T b o oD ish A BEH A 08
disairatis bedheeal32b e@%ﬁd 840 A a1\l 1o MIFL &) Bhis 4t sk 65 @fams of
the total nunber of pores in the pore size

Hisiq pifrpgenipenetAEil AeEqsEios; @) hatepss 2ra eifiorpestion, aglisash0.001
gfam%%rgugist ? be éeaﬁg Sgﬁ)éa?ﬂftt%g% ANBLEE) hds@d m pﬁ% @oéyglfaﬁg 81 total

rea o t least 120 n®
hiehs tan@ ghadi@ingper gd)n Qfanmpossfe@ a support; and t he

ts IUEJ gﬁ I{fﬁ{%gggggﬁ%sent% gqngéaﬂtlon ai&!} I%’Vld%é N g&nﬁhé{ma%h one or

Zi'reconiumox I um OXI
zed oftths matheldsai compdsitiods actchﬁlﬁ@ab ‘the(lﬁ?‘)entmmprcrmie&omp@a‘lmn that

erretalsfromCqu 3510 Per i
e oot BRI I ng 1 P g ADief g e stz
Ririmsn @rtﬂ-&e%edtah@oﬁﬂﬁér@éﬂérfbf akhe 1804, Hﬂ Més E@FA, and/or in a
t her eof ; 8) ng X /{ nore meta
range from 90-180 A, 100-140 120 130 (b) has a med1an pore diameter of at least 90

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

woeenismdsas4 Tabl e, or m xtures thereof; (g) has, POBUSI0A0¥2651

of catalyst, at |east 0.0001 grans of: one or nore
Colum 5 nmetals, one or nore Colum 5 netal conpounds,
or m xtures thereof; rises one or nore netals

> | (h) co ] .

perediagstan witha 45 A+ 3l a2 @émrghe]mbdlé} pasp diageterpe)ehas a surface

R tal u .
SATDENTISS 0 TE XA Tl O (O] o
efd thatwlpys coraprides alami, 6ilicH sifjraaempfa; tilomemorxidepzieconium oxide,
Col um 6 tals., one or. re, Cold al conpound
e I Pochie, BPor i RGPt sotmlTB s TR Rt fom
Conmnes! 10ref the@Pegibdit MablPase @€ mdrel@ipeunds € ofy ordre metals form
BOE0UB o B Tk BS  Em020r S et
GORTTIISES 5 ONBe PEribmE Talt, AR B Horfelc8Mp SIS BRorkRr ¥ drd!Rietals from
Peri odi c Tabl e, one or nore conpounds of one or nore

Erbiant of the Raviodis Takle, ammigfuresibereny (2 Bt Pergsane of catalyst, at least
P..'Obép ras b .%ﬁ@&f ore Colrh § H{efaﬁeSnemé U5 S &%ltbégﬁﬁﬁunds,

rom 3peci fic enbodi nents of the invention may . o
oombxiturestheveeth (H) samprises ofe amat mstalselndye ol Gofghe Pérmdic
i i Qr I f r : ' f ..
SR Bhmoleton RS o one EHAE il LR HERUI Fhlbaic
dnbyle, @k ntiktereo thoesnf, @ntasdicrmemtnsof chtnlybtuat tehg0.000D gohinrseifit e or

d bt ai habl e, b f th t hod ,
Gt CoBrE ftsais 267 BERORPRINTS Pef Epapts RBhHen fereot O
astaprise ORI or had tieRS fromy Chamadded tHe®etibdic TR61E, dnk @r more

mbodi t d ib in. BRI E SCRI PTI . THE
enmbodi msnf R398ﬁ1§1 %Iégg ??rghgﬁog?rg%@?f@%g%%’#b%yp mixtures

Iﬁ%ﬁa@ﬂ.@m@/ﬁf)@? Bdthpdses bR etk élbmBHs frBmidtRurdk 15 ¥ thEPERic Table, .
benefit of the follow ng detailed description and upon

PR @reie eompppupAeofane orparsyaleresnts e hgimnd Sof FweripqiigaTable, "

b hnse@esShbiegmt i ¢ of an enbodi ment of a contacting

system F[GS. 2A and 2B are schematics of enbodi ments
of coktfacher agbediserivscatings hmepesdec anvrpdgpamtseadtthagvention may

. B [ mhodi of
BERTT e S A Roff b S SEARIRG P e o0 TP BRI
faahes.froal Gic efnbodingens chiberatvention finagrbe endobidedreith faafures from any
S @?r ti oqﬁﬁoneti n conbi nation with a contacting

U3 8 FTEM® % a schematic of an embodi ment of a

bl endinfyrtiZed B@bodAme s it praitictdlatel b bl td ik BYths yisdieds and
FIG 6 is_a, schematic of an enbodi nent of a

EBtISstGBRd Bl separati on zone, a

In further embodiments, additional features may be added to the specific
embodiments described herein.
BRIEF DESCRIPTION OF THE DRAWINGS

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

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

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

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

include two contacting zones.
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contacting system and a blending zone. FIG 7 is a
tabul ati on of representative properties of crude feed

wanasmespde product for an enbodi nent of cont acPCmESkdoe/042651

crude feed with three catalysts. FIG 8 is a graphica
representation of weighted average bed tenperature
versus |length of run for an enbodi nent of contactin
t he cFlife 3Pead SRiararcheipatiss ofignlodimend §ivostactizeGystoms thaty

l.af | fas entative properties of crude feed
%% S?E%g&gggtdggﬁl%r an enbodi ment of contacting the
cr udeFKedds akdhhmbtivoofeateaibydinent dlaGepat@iongonaintdombination with a
tﬁgulatioQ of representative properties of crude feed
SHEPHPE S B oduct for an embodi ment of contacting the
cr udeFf@ads ssdhbmbtivofaateaibydibtent dflaGlentlihgizéndintcalnblnatioOwith a
of crude feed and crude products for enbodi nents of
COHRYRR S ™Rr ude feeds with four different catalyst

Syst epRs. 6fi$ £schdmaticofan SdBdliniead offa@BABRARSRS 2008pBhtion zone, a
P-val ue of crude Erqducts versus run time for

spmerdingayitam,¢nd 2 blending 7oil§- cr ude feeds with four
diffe t . [ j
FRNY 1§9Ia@hl¥t?5nnoz¥§xhy %tl% Fopekt eo?’ cfhdOFRR Iahé: éé‘t?%% product

representation of n rogen uptéﬁ by crude
Veres gmbpdimeni afgortarting throutideelaedswidh theesreatatysisng cr ude

f eedst#v.tSq ; grleé.éhigah fr%o?%?ﬁ&ti&%%@i}te&ls%gﬁgﬁeéi r{cFﬁl&rat%lr% Je?sus

a graphi'ca rese ion o ue ¢
&eopthed sedfor an awebglivhernp of centdctinethe ofude faed evithrome acinsre catalysts.

¥ et o et o BTBRE BT R VSR e Feped S rooue

&)r@gaﬁibb@iﬁienﬁ(ﬂ‘mbﬂ%iﬁg diel @ﬁtle_cféecn\:g‘ﬁmgﬁ) n%a[héy_%@l gr avic ty of
crude_products ver s.run.time for ennodi nt

cont aEfCr-ﬂg I 498theF R e RS PrORer 98,0 ﬁrpﬁ%geﬁdo.wgﬂs‘twde
SHRLETBr anfenfBodibfnt §f Bn@E@RRCAUdd RRI KRR AIAsAROT..
oxygen content, expressed I n weight percentage, of

cr udeFIs ddirca gbwationed cxdn faerl pad erofie RrRgusd fppmbodipents of
COMAGE LR, Beldgil RRES MG AW sidilser ent catal yst

systens. Fl 1s a tabulation of representative .
pr opeFlG.d8 iof grephicibrepesentativg of Prdhbiepf onde prodiichy versus run time

) . . . | vst
SRS Lo RO PR gl o
cat al ¥Ki. 1aiwh graptaeshchiptasertattoalof a¢t, hydtogén eptdatbalcyslk feeds versus

systenthat,i nclude.a vanadi u at al.yst a a

RO Reten ettt Sredplp AR S Nt caalygt systems.
Fl dG Eﬁ*aila iPa %ﬁ@ﬁﬁa&ﬁdpﬁﬂ@erﬁ%iog_ro@%ﬁhé e(?mfc, eRpidsiRd irﬁ\@dg}gz

and crude. products for enbodi nent contacting cr
P S R &Pg?g?rseréwgv%ﬁnﬁd&ommﬁg grude feeds
Beturchy BRaes cxelyacidtgs. FIG 19 is a tabulation of
properties of crude feeds and crude products for

embodFieAf & weraphivel epraseriation gl ehange iy Rirgrapalyiob gaide products
GOLAGE HRE 8RS ARl SP 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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Wiile the invention is susceptible to various
nodi fi cations and alternative fornms, specific

wenhsdicsmsmt s t hereof are shown by way of exanpPetius2dohe42651

drawi ngs. The drawi ngs may not be to scale. It should
be understood that the draw ngs and detail ed
description thereto are not intended to limt the
ithey inelude A varpdivgecaialy s ped @ melybdenvindyagedismegtal vty endoyyith pless
¢epirary, the intention is to cover all nodifications,
equi val ents and alternatives falling within the spirit
and sEBpd8as 2 tahelajereafemapeitivy eftridmiced ardlefrideauiodwgtsifine
SCRI P
PR R SRy TR RER M ot gmippiguia bouty
keice velotitiesTor € det all Ternms used herein are defined

as fo fersto rican Standar

Tost PRI R4 4 1ebilitln & Propemin bt G A6 Rige Bghpcts by
SfBYdil¢nt@lof a&n&uﬁgcﬁ;@@fe%)at vaus 9brandtiny tdn@e@a?eures
determ ned by ASTM Met hod D6822. Atoni.c hydroge

per cenfd§ SheUEnEp I ESER T Vﬁ@w@éﬁ?da@@ﬁam amligpaige forms,
I\g&iﬁh@%ﬁﬁ%ﬁﬁﬁ&&ﬁ@@ﬁ% by 8P eﬁ%ﬁé H‘tﬁ@(@ra\b ﬁéSﬁM

hod D5291. Boil distributions for t
dravdegsfreaschot byt scde-alt s rcunderstodd dhat thiedrayringpeand detailed

gtgﬁﬂ‘ﬂl%n tREEroPte ﬂﬁtnggr{&@ﬁé%dh Sl¥ Ié%T\Mn%E qu? g?g&lzag Lf&hlecﬁg‘closed,

W se nentione a hal tenes
asipinathe emmderyt, ﬂatmtamtwnlm’wo‘bmlaﬂ nadifpetomneguingtents and alternatives

ERROO TR R pk o He SRFLIL R Pk Wencec

rhaimd.s of Columm X of the Periodic Table and/or one or
Mo % 8eor nmore netals of Colum X of
i =i n which X corresponds to a colum

- nu rrbeCeﬁefl@ &msefcﬁﬂsﬁteof the ih%ntfa,ﬁs L e RabéDigi€in TPBbR - defal Terms.

exanp " Col umm netal (s)" refers to one or nore
#é‘id&e’é,el%‘r&’i‘?@ﬂd@ﬁ#]@wéf the Periodic Table and/or one

Oor NOF g3 LR %A&En%%t&ﬁaﬂqfe@nrl’%eafn@|1\§atér[a%m Colum 6.
of the Periodic Table. "Colum ment S?I refers to

one orAogravie! sefern tsABF graaiyaihs-X *ef(0q Ha. PEI ewdityis as
He conpounds of one or nore

?tgrre%%s é [é%i u%l}ﬁl&gP@g he Periodic Table, in which X
c or r espomndaydrogen peokuiage and mdyeric ¢4rbon mmrplge pf th8er1i8y feod and

he Peri o Tab Far .e

ec ‘f?tp(mfu'c{:arr%fl e&reger?%neg%%%mn&egogﬂséent s from Col umm
15 of Boiiag RPape didiribuilab lfer taemfhderfeem mwbtahmbmmamemhd srude
of one or re. e f t.he Peri odic
P ars i FlRamoge B RS T MBS, 36 Liiess penignentigred,
met al “cﬁsrésﬁhauteﬁes%férmi ARphbabice ,tha‘f\@ﬂegﬂfbbhfbfe i peRiR0 W dsphfiltenes
a netal fromthe Periodic Table, weight of an el enent

FomseRtiTAs dosrined by ASEMMeted ROt of a conpound of an
el emeat,fHRR hbEI(FefkQioDnd 8PhBre etfdbEUbiahE Kk &Shd PRiodic

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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woabwsiwiesased wei ght of the nol ybdenum net al

10

15

wei ght of nmetal or the weight of elenment. For exanple,
if 0.1 grans of MOO3 is used per gram of catalyst, the

catalyst is 0.067 grans per gram of catalyst.
"Content" refers to the weight of a conponent in a
substrate (for exanple, a crude feed, a total product,
or a crude product) expressed as weight fraction or

WRle@RtioRETHEN f@ﬂﬁcl@@%@s&ﬁdg 6@ cbl@ind huMedr @iﬁf ex@fnplehB -18) of
substrate fer

e
g N SR R A RN T
t RemMNEokint B df fatPefiedi¢ ‘BahllSantdLorzak MoySdomPoumid$ef one or more

processing.. "Distilla s to hydrocarbons with a
blemEHy PE Gyl 1 © ﬁ}ﬁ%?rﬂ%e{fgev\een 204 0C (400 OF) and

343 OQn@:}fb(':_sto&Bfth&ﬁa Plickfidn, WVBlght oDk stetal frarh ﬂled’(aﬁcbcﬁmTabﬂeSWaght
L6 SRR RO AP LN P ERG PR ROt (R o o

makise, bk azelglsﬁdfu CorpeRmdbS aa etmydmdmar heﬂerloﬁhﬂab]e&tdarmlated as the
9 ntgg %%h? gélgl{lt?tf Fm?ﬂtt)y gg}éanmp O]?ﬁsf ES 81%\/10(93 is used per
s lglraﬁnﬂf cataly @y tht caﬂxalmtad veiight ofghmholylafem metal mltlteroagb'st is 0.067
n;?rgunds t hat ve a pKa of less than 40. Basic

nlgf GEE B2 as deternined by ASTM Met hod D2896.

" Hydr Og}blﬁteﬁﬁ merfa-e 'to thefvagls of @cdmypunay ey substiedfor example, a crude
c and/ or c ompoun 0l
a?%gu é%ta’r L dlcta Qr - gpce pé%d?& éxg%gsewhg eltglﬁ ﬁta&?on%[; %%Eﬁ%%rcg{tage
hpaked grethe tadel eeigboafiis(sedstrata. t‘W@me’ vders foa@ds PﬁAthjlddm xyeright.
SOUr Ce. T8y, f%&?t#t&%%du@%lfdu%” %é%érs 0 t&ﬁlﬁ&éé Rt co tacts the catﬂyst

hydrocaf%ons (To f ocar bons suc

aslurmet themessinget hane, propane, butane), water, or
- m Xt Uf%ﬁhﬂ%ﬁ 80lrs 1o gﬁﬁ%éa?boﬁ?lgﬁi?gﬁm ds;s@mﬂ&r &%&9204
assess e net anpu rogen FOVI ded to the
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c SEB0THY &y 3#h°¢ (680 EE)@ﬁQel(ﬂé\éBIa igtiliate conient és as detgppined by

StAﬁWWtho&ﬁ%fﬁs to conpressive force needed to.crush
a catal yst at plate crush strength i s as determ ned

by ASTatrsedtases” Bary O, oxygepgytrogepfapgd/er suffurcopigingrhigtile raolecular

| isiinde Bﬁq@d{o@&ﬁmp Q{etetr&koa{s c&%ﬂﬂ as qéteﬁaﬁealby %tSTl\/ﬁMGlthbc&
eﬁ%resse i'n_hours (bf Total volune of cataly S

&@foawgew%@nﬁ%wabw regen.cngl Dé%\%afps/%l{ﬁlrv oITQFﬁlé’s‘}SlF Wtrt’ﬁ’é

C QR Ed difdSheR O8RS R ShA RS hipRE Of 1BRMRINMA0 " Bhdiiitlogdh ¥bHN&'as
refers to a conposition that includes one or nore

c SeisBURRILYARIM Hetiof Pj6d at st andard tenperature and

press UFydtaden QerceOrefddslio MpBogeh %@ﬂoﬂ:ﬁédnﬁfouﬂcﬁfn&/bf @fhpbhdathat
"STP"), ‘or a conpositjon that Q’% udes a Coqrbg#natl on

of"*’}’éﬁéltb‘f DIFESRGS O B AYBUASRAANE igicata Rl rpaCa PEP Ve hiFRESi

ONBmBEundBY i tHeQRIAL RASAhh@bgoa @@ué‘d&hdydﬁcl@ie Bt B.noblimited to,
"Periodic Tabl e" refer Perh}odl c. Tabl

S PEEPFARAS GOF EEABPIP 111 de ﬁﬂaftygwﬁ%{ oNSRBAS BEBIS %ﬁaaﬁd’mpm
Aptah® GwhB etinsiktiies (HetdFAQ) madﬁ\lBMa{Eb &fay B@&ﬁdua’td\d&& ads&s thie net

rarFaEpgl}niltﬁgl §t§i§qggl{x1p o %fr | Che%grlnpound{s) int re crude ?eeg ali netals,
“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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zinc, arsenic, chrom um or conbinations thereof. A

content of netals in netal salts of organic acids is
wa0d@eesm ned by ASTM Met hod D1318. 10 "M cr oPCatuiseim4/042651

Resi due" ("MCR') content refers to a quantity of

carbon residue remaining after evaporation and

pyrolysis of a substrate. MCR content is as determ ned

by ASTMuienibue D300 2 onmpbritien thatdpdndes pee pryupte campemmds that

ORI 9005 . 1O G g

dklétsmP l‘)aorca(mmpnsiti@mtha‘sindlﬁdecs etcembinatah ¢fypnAsT mbmotm?dunds that
i /V/ Fe" refers to,nicke i ron,
By 1Y 13 Siaray Sf#\l‘fv%}h%n GREVBDF Ompoﬁfl?ls\} arec%’%%i%%?ﬁl fefers to
t he coppicid ToHic néfkkad the\rrriadic Table by pacified by tetintaatiicoak
t her eof The N/ e cont S .as ned by ASTM
Wpm olPyte s ppl ‘Ri\](@;ﬁ’@mw éﬁ@ |‘A$d) OY?(B‘%%%O? ubic neters
Of O3 1REY inGhHM] GaliRIrRFgaffc ae1dsdRfd: @LslkalZ@etals, alkaline-earth metals,
" Non- car boxyl i c containing organic oxygen conpounds”

Fed, ersenic shisPéni & compyerions shstiindsopiiat Ofd%?tfﬂ%]tn megealss of
(?t 035l i€ ad defRinkd gg %gm\/l M@ﬂlog"ﬁl}@@%yl i c containing

gani c oxygen conp s 1nclude, but are not limted
t 0, éMw§MWQSduét (MIR”) adnsotiotfers tena aatitycof carbon residue

R%hcfglﬁloglc? er el:<vet 9 nt?osri an% g?ogy ecﬁ A s%strgf%nwlg%%&%}ﬁ 1§ :ﬁ%ﬁéﬁflmed by

not Have a
ABDMMetthDsmle gas" refers to conponents and/ or

m xt y C e hat are s at...STP, "R . .
(opt T Ras dettogpbotgop Pl B a Pt fanes fgbujon
DedhvatR, 38\Wi (C0D 78 REESEITCS(30Der)fak 0G0 LMPai Dlaphthdclaay isab
asphaltenes in the cru@; feed. Determ nati on of the

qeispngd by &3 Method V¥ - Heithaus in "Measurenent

and  SigRi/Fd"GaR&80 ﬁfckﬁs%adhﬁﬁni@od:’@p&dnﬂﬁﬁdu@ﬁs the3OF, -
Journal oflnstitute of Petrol eum Vol . 48, Nunber 458

Febr uRtAY/Ho@ntenpgefesgo gw contoptod nu:,kglnﬁnéqimm R @F §e¥nbinations -
tglglregf G Fﬁ;\ﬁf‘e conteaflis 2P Qét@rnﬁﬁ’édtmjeASTﬁfl\%thJ@DWSe :

Iameter, nmedl an pore di aneter,” and pore vol une,

det er‘MNoréd bgfer ST NN ik DARE A emec eibjc moienef erg‘ed .
at a %rﬁtc%r%tox Q%Fﬁha%% ﬁ%nf?c c;]x ggn c c[sG E@Eﬂs ttd &'géxg% gxygen

A9220i NSt T unme I CS rcr 0SS,

&dmﬁpo&ndsl’th@t dbeotimeea tabaetie (100 e glrchlps &N omallatbesyhc containing
Resi due" refers.to c onent s.that haye a hpilin

AR SRy bbSE el FafRRISING £ B b B R LS ool

Sleineti 1] e 1sbiet ST, Ml dviydee tbr O5BBihationSEeRof, veHiel & rod have a

st andard cubi c feet of gas per barrel of crude feed.

capxyUe 8OdP-ea" of a catalyst is as deternined by ASTM

Met h OWOQ%Qé)énsabTeAé\«{s” fe?efr?fo%oh@o&n@lﬁq@)or Atterel Uf%ﬁ{ponents that

expressed as mlligrans ) of KOH per gram ("g")
ot gewppll ®P. TAN i s as determ ned by ASTM Met hod D664.

“P (peptization) value” or “P-value” refers to a numeral value, which represents the
flocculation tendency of asphaltenes in the crude feed. Determination of the P-value is
described by J. J. Heithaus in "Measurement and Significance of Asphaltene Peptization",
Journal of Institute of Petroleum, Vol. 48, Number 458, February 1962, pp. 45-53.

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

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

di stribution between 343 0C (650 OF) and 538 0C (1000
WOB)0sa630B4 101 MPa. VGO content is as determ nedCoyus2®IMI2651
Met hod D5307. "Viscosity" refers to kinematic

viscosity at 37.8 0C (100 OF). Viscosity is as

deter m ned usi ng ASTM Met hod D445. In the context of
indwrusneap@ilicroaterioes, Inp.t Nprsrase Uperaihde S6)dBY toiied fofdetcpgne
teaslel‘JJe][u bt ained for a property of the substrate tested

€ de of limts of the test method, the test

met h&Rtesidye” befersvalcdnimuemn thathave e dbailing ramge distrivutiersaboye $38 °C

ARGt R AT AT PRICEL  ons “and then

st abl“lSCEBd refésk thmﬂ)Cubm(féelﬂ degas padieanel of cr@elfetels ar e
general l y soljd

solid nd
O b Prethoctr by s s cemrnek S as T PpadDagss
r endvgiangfrefRRNo ﬁ‘Rﬂﬂ%Bﬁ%ﬂhﬁ)exgs"}@fbﬁsed\&@hﬁlﬂlgraﬁ@(‘frﬁg”) of KOH per
conbi nat| ons thereof fromthe crude to

gremis”) ebuwmeleu deAN Sipe Hetgrmiped l?&%@TWﬁ’B?/d Q?@‘% n occur
at, O*vgtg fel i egl yiBe &nﬁ v@{h%b?ﬁﬂgqgng%@s/t@rgut&)ﬁB&%éﬂ‘gﬁ °C

Slte cru |ca (g have not been
@58 PH)lahdd3 &?(d(l@ﬂo et thl@h MPlay V& @ eoritgns i s detgrmpinedipshaniM

0 produce nultiple conponents with specific
l%la&‘f’?#gsgg’}ange di stributions (for exanple, naphtha,

di st iVigbes;’ rdf&dto kinethaic Wisgbsitycaty. ﬂQCcﬁl(DQs‘)F) Viscosity is as
stillatio is not limted to,

%mﬂ&%%%MWﬂQ?P“%m hods and/or vacuum

di st ithhiad dogRextetilio gisplicAdvadi B i tb Ibe dndenddcairthat if the value obtained for

unfracti onated st ab@l i zed cr

%@q@g@‘fy&fﬁ@e SuRsiratetesy go&tglfdsa f}ﬁ*g% et «g]q%i the test method -

gram of crude. Exanples of stabilized crudes incl

who! eCrsfesdeay, bem@%le%ﬁ {5y egorteddzon h}écta“éfh?aégntala%g?%m
%P[R&dstﬁﬁlﬁqgsc Es ﬁﬁ}g{%lﬂé@ LRBSoil. NeR8& are géﬁ@ﬁlﬁ? dolid, semi-solid,

ers to a cr u e tha has been treated such that at
ar@asﬂlqsmmswﬂlzatﬁml reayripdndam bt is hettlinkited é0. serbeyial pltpnrsendpnsable

gag% Wét &L, s%l% 8 ca %b%l%?i?w tﬁerg&%ro%th@tcru’hf ] {?g\l} haveiBeeude.

yprca crudes w e a content
Sﬁch&tabﬂhﬁfﬁorﬂn&y ereamscur at, onpokin(uts, the prodyction and/onmwrting site.

o uae e ety WP L SR RRR e Mt ridopiRRSed in
abdnavattrlits lt@ikibﬁucé adnt@pwdﬁx_spmmbmm Epd&ﬁ‘mdmﬂmg rzﬁnge distributions
conventijonal treatnent cil I

tler peepls: ppBfhachaiigics, ‘}5‘3 {o E@mf&t ﬂfgﬁ fludes, but

(X REAmBEHE ESmBFNEri CMSHIRE R o8 Ed/ di @Eﬂu@mﬂﬁﬂiﬂ@ﬁ&ﬂ 1@&thods.
that render them di sadvantaged. Di sadvantaged crude

Hagistiedandloteptagtimated stabilipechiiyfss Mt pprecampprentsaba ?‘6Ye a
gar#&nerﬂ%r[%{']%bgfvglﬁ?é Jafa}ﬂtmésr&lf' IEJEPQ"StgHﬁ% G cbBPORERD Ern of

vant age crude. ecohom ¢ va
nfayle bléxamprhds of ktablhmdrcas?es inoiude whele Cmdéft, tpped erhdes, desalted

a geggl]ltte?d?[gqu 8]{’ gs tgﬂ%t b|11§ 1?)1252‘[ rg?-fr eﬁ;%%lﬁt@f%%  a crude that
Héisﬁt%éﬁ/ aetaioRch Gl ea@stmame Iot’lthb wolaporents tlﬁllt kaveatbollingipbmt below
ag TAN of at eas

1 b
57 o LoiovPa (3t 2 Rt P onty o IR g Rge! Vi

1 &¥e@ content of at most 0.1 grams, at most 0.05 grams, or at most 0.02 grams of such

components per gram of the topped crude.
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Ni /V/ Fe content of at |east 0.00002 grans or at | east
0.000 1 grans of Ni/V/Fe per gram of crude; e) a total

waebwrezsons content of at | east 0.005 grans oPCT/US2004/042651

het er oat ons per gramof crude; f ) a residue content
of at least 0.01 granms of residue per gram of crude;

g) a C5 asphaltenes content of at |east 0.04 grans of
C asphenet tabilizep erudghaie propertigibat qliywahq\mﬂe@ﬁtc&#s fofbe -
f?glns{)éer?e‘ﬁtto ?onQ/Q&1(T%Elatfgatn‘Pécnt Mtl@%y \Qe{xéﬂar%ftloﬁ EHEs (fo} e>?amp1e
content © S I n net salt's of organic acid
pibeliregstucks, 60G@ps] @ﬁ@m;u@ﬁs heyest e T prore @isaitabls prepem@ that

' nbi nat ; )
%ﬁg%&;%ﬁglga'gd&gnté& gt gva%?aﬁ C‘f J:lﬂdec's b%gr@g%:egﬁ?ﬁ% Y5 a transportation
ctirsaduant ﬂﬁ&dm@lﬂtlﬁiﬁhty,ahud iepsiting anxg eeemaf vaheso tige” at
| east O. 3 nBFPOf resi du

t

at .l ea 5 grams, of.
gt aicd sy ThEsopoDIgRE 2y PERUTULT ATEE Ol (g faludes the
R IR udc e is deelm&aﬂu AKLRYE ro@ﬁwlearmpw hater geal AN
inarange from0.1 or 0.3 to 2 orOStolO%?g of

0 4 diropraeetas dBidpiagesh arilen s bt dre gt Bmtiost
Qtrl £51, # ?Jastg)@ag? QifscogTEys el ?ere\EtE!@Q:@t ) H@Fgra{"'@}y atrﬁ%éﬁlgi d) a total

ur cont ent east 0.005 grams, at 1east O.
Ijr/Hr‘Fs cootentatf af lsagt 0.000@eramn siemsat lqaﬁi 05098 ceamtsond |WdF%Per gram of .

Bty AR BRSSP AL APEER) B3ms B pIEloRGme B rom of

c0dd; €4 resifuatonkennst at Gag@ Iggransofotsidueyge grapert cgldam)@fc5

crude fee phal t S tent of at o S

ol egrsintonr Orcd I SRR G ang e b Koo g5 b RS  MoR
onteéht bf ghekt o. Mrgraeemmdmpesgmmu df yrudé;dl a eotaenp bemetals 10metal
cSt for a cr \51,8 b& API aw{s of at I ;

elts of QigATIE At %‘?f 050 prag PlFTg g S ) ds
OfmiGhatlo8 R HereBr. OIQQQﬁlle %Bé‘ﬂim@ﬁts rﬂ@a&l’aﬁta@@d chdcaIﬁh}ﬂfncl@ﬂé«J @er gram
or f) conbinations thereof. Di sadvant aged crudes

Srarisetipsi atfon B B B e SPORGS SEAEMY QL Bt o least
%Qe&n%fqﬁgﬁglea&r & R3S PP BEATR. 1R 'éorﬁ‘é eth§RSherdds, &t | '

ocarbons with a boilin g
dxssivantbgﬂda cmtrdebeetwbeema $3NoCcagnge Foo Cora@ tr 2B 9-3pA&:S tadl0, or

1 t I
bED S PR ek o LR G By Sl
diugé rnndylhamm s wesent 200 1S GO Bo0s, 6C0east 001 pOIns\MRat least

ﬁt | east 0.001 granms, at |east 0.005 grans, or at

S48 01 grams of hydrocarbons with a boiling range

di St I inhigirie Qﬂlbbﬁtﬂ&ﬁ’t@,ﬂh&Gﬁhxﬁb@e@&ddélsﬂﬁv@ﬁﬁperﬁeshﬁdludtﬂ@ ‘but not
and at | east

. 001 t | t
e too I0R Y CAHRCSH O iy b RSB AT OR300 | e PRy
ESdrdth Qf‘&ﬁj@@fe@&tcy\@ e apBficlés RREnHSF At Rest @t04%r919510ﬂﬂ3 @sphaltenes

sadvant aged crudes mag i ncl ude, per gramo
derzieiv aheragefeedd) abighent w&glreweeaﬂ.‘/gﬁf%ﬁmele T Hygitfora

Qrugg el Iiz‘}'ﬂi"ﬂﬁ":‘API avit og ﬁgéag‘? g)t ?)]qb&fn?emsoﬂﬁetm( ﬂfﬁ‘lg@]’ﬁﬁ@éf organic

a boi rang ution of at nost
atidOofk IbaNFGa)OOQI giiama of m@taks mr gmamﬁ cruge; of @a@tnbelauw thereof

Dorl RisafvaRlpeediftiles PissinlR Iy Blan VRS BRALRE L B st 0.001
atan3, eit@éas’d\(PG()Sl %‘amis easttledst @Oﬂglgmfa nﬁhychdjcafbea;sﬁ]vgﬁ) \EIIVI (B?lﬁmg range
BbioHer betitire B T o0 s Sr R chams 158 e Sty cpflo- s

3tanf; 0 1R, 008 tordn@AsFhy GobBong ik boRling|r@@® distisdabn between

rans, or at least 0.01 grans of hydrocarbons wth
00 °C and 300 °C at 0.101 MPa; at least 0.001 grams, at least 0.005 grams, or at least

0.01 grams of hydrocarbons with a boiling range distribution between 300 °C and 400 °C
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boi ling range distribution between 300 OC and 400 0OC
at 0.101 MPa; and at |east 0.001 granms, at |east 0.005

wareswe3os at | east 0.01 grans of hydrocar bonsPairtis2@4/042651

boi ling range distribution between 400 OC and 650 0C
at 0.101 MPa. Sone di sadvantaged crudes may i ncl ude,

per gram of di sadvantaged crude, at |east 0.001 grans,
ait0. 10 dha; gudoddeagh GO, erayms, at lepst 8905 @rams, Qfrah lpgst&F01 grams of

f
REBg e P, BBORLERAL KA1 0 Pt ot
boi | iDigadvantaged wpoleemay 1nclﬁylp,|p@ag11ayx ofdhed@n@g@i/qndeag@lgast 0.001

ST a5 0 B8 b MR he PR ARS RS EMR £ B ange

Ostlib@icares at Hodre 001PG adly, Bt Mﬁadlt EBEI@&E)I iweyns, adéast@ P0pgrms, or
ftdcost 0 %g%?gi’@%g g HE S o &&%@5@%@&9@ I 1060 and

FOOHCOE Br1lp NEPWh it 18asB0. 001 N%bma 2D 1eaSNADS5 G, bt dagt0. @I gravhs of
| east 200 OC at 0. 101 Sone di sadvant aged crudes

hdyocarbenyiwish 2 peiling range distrigauReaKcaJe0 % ApbR00 Lt at|0e1z9é MPa;
01980 &Pa%;{&as af leE%@%bS Qr39@5or91'f ﬁgﬁ 0.Argraths J)fQ@aFocg}eri's with a

gr ans rocarbons wth a [ing Tan
bhlhmgnabgﬁdmnb@fondppmeaé‘w %B@ldo@o *Exeafpe P@f and at least 0.001
di sadyant d

rafs, ea\sf Se'élsst% g ‘i:a{nlfh glsegtl%e rOe(?TnglglﬁsC Plel aﬁdgo%gxtbgﬁis \?ﬁlll A goﬁlﬁgrange
ﬂlSﬂﬁﬂ)tﬂﬁdl Het)zyeen 40@1%@ aﬂid @t 6fat OHE1 MIHal owi ng regi ons of
t he r nd sout he
Canactite et Bpds TR HRO Gl PR AT SR difige, o east
6oy pﬁﬂaﬁ&@ a@l&ﬁt OCIfOS s, o1Chdddst 0o grexds & h}@diclbbhHWinh Sbailing

PSR ) AL o MR T R P beine

nzgﬁﬂ RO BGRANG! HY ESadVatta @A RANE §ad, Ee Prapedkidantadedichgle, a -
i sadvant aged crudes such that the crudes are

w@ppﬁw@hr peaghonh ek most ¢S BTN OF 8rmest Bt . A

cr.ud %&Ml%ygﬁ%@g \41%%?19%915&’9 %elt é}éﬂq of §1s£&ra1@t§gédrcﬁﬁfeeﬁ least

hereinis erred to as ™Mcrude The crude fe

© Q1 prams.oy frest,0- 08 crreess pi %éqastﬂb(?legrmns decar@enw@u@b@ﬂmg

LERMALLRGiT M LEEBIRAL: Pfo1 iy OF ude Teed, as
FRELFThe et & n, is generally suitable
f or t r Sunspdisadivargpgad diudes mamthé@ tper dParo pédisadygntagedtchle, at least

ﬁg&fﬁré&%gq? eggcé)%g?gﬁgagr?s o1 zicfé tlstg(gll %feugl%fel}y%ﬁocar%ggs&t}?g E(giling
b e dikiditadntorat ket 65Mad the crude feed, or closer to

the correspondj n pro ertje of. rent crude, than the

1 ud IS o At eSS gt et Besatn teng e Boispees
Héb%nsédqﬁfenf i%@lqde %upiae 61U QLS FEYH obie Felldwigbrepiohdlof the
l'ess or no pre-treatnment thereby enhanmdr;gBrefl nin

apflildi Sngnlé S oasppnd southereraliforaip, ¢ #efq g sands, Brazilian Santos and
g y!)slf Ging %&@% SlErRtRLs il 'meei{%g%m@tdmls@ae,&ﬁgma

at| 0 renove | ur|t|es Treat ment of
Offisbiee,fGhamksé Bolxd Bay,déancaielan Znlia, Avdmsiag il Tndenepip Ee@atra

et | el A8 5nfiR0 BRI A R L S dRAM W0 €

cat al contacting z
disadvantaged crudes such that the crudes are acceptable for transportation and/or

treatment.
A crude and/or disadvantaged crude that is to be treated herein is referred to as
“crude feed”. The crude feed may be topped, as described herein. The crude product

resulting from treatment of the crude feed, as described herein, is generally suitable for
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conbi nations of two or nore contacting zones. In a

contacting zone, at |east one property of a crude feed
woayoslme3sihanged by contact of the crude feed wWPCI/USB®4/042651

or nore catalysts relative to the sane property of the

crude feed. In sonme enbodi nents, contacting is

performed in the presence of a hydrogen source.

seRpoTERb W ordREEen} FEoReyine 9t sl PESUPLPTRfsedes c}?mr@ed

T 3RAIRANS tﬁél%heéﬂaﬁahg 5%&%%@@@& %&ds‘lﬂteﬁx?é?ﬁ’dté {B8Sthan

react to provide relative amounts of hydrogen

11hg codefedm Chperity theh:errgs(pgm%ng pl@gertlgq qf Brantjcgndg, than the crude

mat.i C I
Remiae pregflshl SRR3R Sl Bat B S R rodut may be
ﬂ:ﬂﬁed/wmh teesndmlotpre]:ﬁéhtméntmmbhyctnhagcuzgmﬁnmgyfﬁm&nalcs Pre-

react or on.af a reactor .nulti I oy ti opns...of
bR odiecds iRz Ror ERekalanrh s R sl BBh e BihnRhon o
fadvaghpuigiezone include a stacked bed reactor, a fixed
bed reactor, an ebullatlng ed reactor, a.co |nuousl

sti r rigetmgpiof agade dred an pesprdance vty inysnipysdpserigd heren may

neREd %ntacﬁn?f% dide &RA kR th@éh@alﬁbtds} 4l Dhtabtedl Ane and/or

cont act or n certain enbodi nents, the contactlng

@y@hleemon%oféwo oF metaAshiagtingFoaes. IR R SABAGING Zend, pitlgast one property
&{ m5 e Ghlah! geg &E%Sfiita%” of ﬁle cptﬁle‘}"@enﬁllﬁhs&ﬂs%} Iﬂopa catalys’ts

con actlng system cont i nuous process or
khtivh tophe samssprofénty of tlntcaccie |f¢ﬂgl Zo sremenengboidinednisd eongaveing rs

nore cat sts (f exanpl t at al vist

Paft kb iptt SaSER T St o SN R Rentd frefBeen
sataliysie @indrdbkydrovarboat thiatsidsr dmylnrcedtaﬂmgiéndhmﬁns&év&t to
crude feed. Suhsequent_.contact of the,red

% rqlgaly et apgunts 8%%0%55%?%0%&18 Qudk 8.

h et ergat ¢ ia hethAtlof 3tKdadting Eﬁ&ﬁn@ $00ARAt ifidl@des t:cyntadtlﬁg zone 102A
ot her enbodi nents, TAN, VISCO@B { N|/V7Fe cont ent
prafeieadensFs coiptiag Fonerlé)g Ve Eh dént CORESCURG ZQPP {{AY bg
£9004,9 %Efti%ﬂ of Qfea&tble RUBNOPRHSs@F a Qéacfoh &r C6HBIRatRING tHefof.

change by at |east 10% el ative to the sane properties
Branes afagdetagtimgdons ipelpdeanecked bestrepdier, ¢ wﬁbeﬂ &RAgtoRiaph

I t t

R e TR ot B e G O]  Fufied bed
reactge akproyrehOos @nd/ oliggidAigeichco0ad@. o bégainommifodipmngo the0
gcgl:];]aézqngé Is,yaste%ﬁté %lg ﬁ%&lﬁlﬁﬁ rtl o{é’n ocfrfslﬁg ch‘?ﬁtQ ant%%}%F ﬁl%rz:trlﬁl%géer&gmth
the kakalybtes) bh myactmg aystemf ]lOOmneQ b@&boﬂl@lllgusapmcesﬂom&tcﬁl process.

rans or 0. ranB f catal st r 1 ra of
o deeasaae e B TR Al Sotas Eates Agaae, Sro
SN ‘Pfﬂ%rﬂd’hrﬁﬂa&nﬁe@ﬁt abcher EOBRIRY] Wi h tise cathlyiét o €1 two
not limted to PF@ﬁcature nEressure hydr ogen sogrce

£AtRIYiSts Ry EpdugecAlN rugf feg b isaqueB RO i reduced TAN

@] ) ?c@? \Nﬁ’tg tﬁ‘e%@gdnﬁ'cé’tgl%fst' R RAELEBRIITBAM st 8 Pincreases API
contro to producé a_crude product with specific

me rinioger eeadimenis, TN, iviscedite, WoWFaconter. hetareatory content,
gcgnte%r{nA%q ggaQ/QLy, ogc 1@19 éﬁlo%s gﬁhes?e r QG ¢ rcrﬁ;?%g pfb%gct

ur e Con lng Zone rang e
E)hafhgélﬁ)y MPenst 1094 2ldidFato t-he dOne\Rapertogs of 18 clvﬁa feeldtd8%t aphtact of the

th de feed w enerally range fromO0.1-30 h 1,
.“g‘?g%gwl"?on“i"%"rﬁci‘% ¥5°157 11 1, or 2-10 h 1. In

sone RIRAsh eRBbdEmehtkiaWolume 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 shurry of catalyst and crude feed may
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is at least 5 h 1, at least 11 h 1, at least 15 h 1,
or at least 20n 1. In enbodinents in which the

wayparsegaas4 source is supplied as a gas (for exaRprais2004/042651
hydrogen gas), a ratio of the gaseous hydrogen source
to the crude feed typically ranges from 0. 1-100, 000
N8 n3, 0.5-10,000 Nm8 n3, 1-8,000 NmBW, 2-5,000 NnV,
igeladbon NPDAS grases, 0080 @rawrporB0 -3 graasob gatplystiper HY grams of
c Logen source, in sonme enbodi nents,
rg&eaﬂegiﬁj(tﬁgcon&ﬁ é;%grl er gas(es) and recircul ated
t hr Ol@mtetcheg codit@os mrtge wohetingCzme ingy Tegdudentay atpatot Fiwited to,

nitro and/

HESRaGP. PRETS fagaeth oconofody LERD o LiRnfiRd isseor
ObntiduBg Byrditge i aitredtbotimeniarcantralidd tn @rcziﬂﬁt&sc(rade prEFdh&t
carrler gas rmy | so enhan m xing in the con
HRRES AR R o AR B L
SOATPICE 70-0Y61 (0 B Bo-4 PRI s sk 1h BaiatingByncligayagd fitin @.1-20

carri erN&as and recirculated through the contacting

M@nel 127MPand 49 MFenordod Mba. iy Verfiths creéﬁqf{e%wlr@n%%mnge
0103(91?” S04 i, diofh it E‘@ 1%fht’d§ri eeH I 1 SR8 dRibbdikds ATHSV

separately Vvia con In contacting zone 102,

rscahlewﬁ h3f attl4net rhidet lﬁ@ébﬁ h\n,tohafde@h%\h yst produces a

t ot al uct | h

sone 18 g) FEnt s, Cﬂﬁle%g’&z’g%le&% nt s, §§ pgr réxcge?l ple,

paisodes gad)diatie df the gksebdsélydrolgdescmaedo amdhmlle fd;eldéyplcally ranges

B0 BB R S e e SRR P PR S M 000
Nirnd/n€ 061d 0800 N/ m1 ddnsepamh itercambiees)l @Be hydregarsodee, in some
pr oduct and gas may _be separated fr.o

P RAFEE 1843 S0 OGRS 1Pk Ra) %rélprg?lgﬂ%ﬁ tbrgeg}h*:ha fugacting

Sk, XAPLA mAAR:; for @ktinthlS ARV, heRum, HAG/E kigee PeQekk gas
may exit separation zone 108 via conduit 112, and then

ey faciimpBev efithesrude Saed pad/ prlovb Al bakyirass, Sobﬁcw the,eputacting

%n%g(g)g \4 eS5el %aﬁ nﬁ?falsg %ﬁl‘le@ée m%ﬁg% thy &%@a%ﬁﬁgnz%né@ﬁ g8 some

a CO I nat | er eof gas may | ncl ude gas
émbcnhdelum ribydroperowess ey e?(aﬁrmle xdingrnetoctiprfy @ geigne) may be used

B0 paE QOO g AREL BaciL AL TONOX! ).

aseous or carrier gas.
The eRedsSragassaupye ﬂmy antee yodtading zorredrﬁ}tz aeichmentlyygthghe crude
orted t

00, purified, tran t cessi
beginayb st ERaD st oRs Mool BFE R 28 S8R of e
@ﬁ‘@@%mﬁ 9.cat@BBit preduceth thhepodud ehat Relidw 4 drudeyeoduct, and, in
cat al yst s) to produce otal product is rf r i n
BOURP BROOGBRRNS: Bt AR ﬁqmﬁger%w@gem%ﬁéarfla o peBhiRse Wﬁf}h%%’“de
?e%@ ahBbate hiurd %%ﬁ RytrBEinCbMAR: 106 0dHE totA PEbIOR MM Tkit chlthebing

-3 are sche ics of enbodi nments of contacting system

1@@ 10R and ener|serpeaiiopgencolO8ivig @adgbhtlact i ng zones. In

FI GS. n
cont 5 patb e fBOIREHiDghrH ok IMHERR o tho ol

prxdbetesing gereorlykna @2 sepatbdon ©eigriques, I BBmpRALasigu@Aeparation.

ntactin ones 1 e
TBRARGR bRt PR BefyshAtont 1y B alliR 72 e e ganspored
ﬁcﬁt@adlspd’ﬂaﬁbﬁ cafdit, Pifeling, aomage dddkelsy rafinemduhd:r pi@)éssmg’zones ora

;g;gﬁggt&%qtg%gﬂ%g é‘ﬁ% ﬁgs%ay%gglﬁde gas 9oerlrsneé gur?n()grg?ocrésesgjng\l%for examgle

hydrogen sulfide, carbon dioxide, and/or carbon monoxide), excess gaseous hydrogen
source, and/or carrier gas. The excess gas may be recycled to contacting system 100,

purified, transported to other processing zones, storage vessels, or combinations thereof.
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conduit 106 and is introduced into the contacting
zones as a mxture. In certain enbodi nents, as shown

wonodsloe®341, 3A, and 3B, the hydrogen source ardimiS2dohe42651

carrier gas may enter the one or nore contacting zones
with the crude feed separately via conduit 106 and/ or
in a direction counter to the flow of the crude feed

via, Inopmesmhpdimentsonaiartingriserudofserd it hegptaligs) to produce a
{Mﬁ%&%ﬁ& ilgéffoﬁﬁe@ﬁ%»e r lRE &ft LR 7088S TERYAL! ot hBebe

crude feed may enhance m xi ng an
gapatated tto ﬁﬁmﬁhmcmdquuedﬁceadgmﬁe@ the catal yst. Contact
of t e fe ) [
OF ! MGR! 245 SRdnIict Br GRARXEH PeobBfW AEH 108 oAPHEIdes

sdrakict &gltamng zdne@ 21nd:‘ 1682 Aatd 21 conagingbgsterh i 0F InCBdes

s0iFbe it @%%Sl‘ﬁoﬁtdﬁ? sng Pt RS O oR6 o1 i, 16

Il GYRYA aRE B N ARnRBEnLionbPI2, TR, &l ¢/&¢ Sepidied shepdtate Rontacting
FIG 2B, the feed streamexits contacti ng zone 102 via
Al

&8 in Qne 168 toan Bhefrpds fsed eiara eqntactng gone 197 yia craduhfidn
in Fl 19soﬁa@emw&m%ﬁ@Olhééarrﬁargaﬁslcbﬁbﬁe@wgtmer}g,dzogeﬁsou& in

via condul t ,8 and enters contacting zone 11
@eidltéﬁé axalhis mlybdwd dn thecostdctinistzanesdd pmiisiyeg In certain
asty
SERRINBI 2 sl RS, 1P, &8, by BRLEPLoufRLEE! hEaricr g
eaiy Eﬁtelcthﬁl bacdri mrge zonatibg 4oras| svitb thecopmiesfedd sagarztolyevml_qg@dmt 106

S5 S  2 sV 00 M AR s T 0

tA@tiigibn pf 106 Wgdrogehhrouce mworph@ametr g&9(¢duﬁtes anhe ﬂbwoﬂthz onge
108 via conduit 11 FIG 4 of .an

&0 SV FRMDCORUANE Gy SPRTRG O%lﬁ é‘(r“&ﬁ geteﬁ @éﬁﬁi‘l tﬁ‘? l¥i-act i ng

syst eqydkQ of B erek Fd vailagRe (9 ineRitdcdhd hak 10D EReE a Géed
unt opped) enters separation zone 120 via conduit

pireege phiededdsteats fewy fiom cqptaptpgeone | §3dp CORACHE el 14710 FIGS.
EA%%@!B nt'h@ Q sﬁéaﬂgﬁmkfssfr&ﬁ @éﬁt?&lﬁg z& 119 14 8SRRLAY SShe 116.

nown 1 n t art (for exanple, argi ng, nenbrane
separ ﬁomtammg pewes 4 92 dl f’r,eldé@mayemp)lu ®np poRigrEesatabistsc P gleown in
i )
fgg(%;&rBaﬁl% ge%?rrgn‘ﬂ%; Exn gl%ét\l/ tgéégo ia chﬂﬁft Il ﬁgslé%lot helrélcontactmg
exgiiihe As ehnvnomemﬁsm izt febrbspeaa embs ¢antagtimgrrge 114 via conduit 118
diqst ributi o? bel owy §5 0C or below 100 0C may be
A0 ST SR d8parated from the di sadvant age*!

cr udeThefepd Qftu@andye oonuaded vk ddditichab ety @hiadbmedcting zone

at least a portion of naphtha and .co u re .

vt %Rq/?féo?tﬁ‘éwgﬁ%%’clﬁéo E 11 BRodHs 1. gﬁfﬁ groduct exits
dbfadivnaRbRaad afd/Bf@ntakiin ESME 1 %'ﬁlﬂdﬂnﬁﬁé Nearatddn 4088 $08 vla conduit
porti on of the separated conponents exit separation

2 bheThexgudgi paod@émlsi( o £33 (arebwepaé%%ﬁom disdotsbpradurédThe Gpde
%?o[eiﬂgt%& t@%pgrg%z]o%g’log RasQBitgpodi ments, includes a

ture of “conponents wth a boiling range
di str Flﬁjtﬁhmm samatic ¢feaa§mbmmemt®f @rsepaation gawe upstream of

BoveoRE Sy e b LB i Lo B §ERk,
Repatatiior z6fe 120 Moroadtis] 221 ﬂﬂn sepatatiod Zang 12@ @y kast a portion of the

di st but het 100-100Q 0C, 1 ’ )
oS0 C TR S [P 1 PR KO PO arL Pl poering,

membrane separation, pressure reduction) to produce the crude feed. For example, water
may be at least partially separated from the disadvantaged crude. In another example,

components that have a boiling range distribution below 95 °C or below 100 °C may be at
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separation zone 120 and enters contacting system 100
(see, for exanple, the contacting zones in FIGS. 1-3)
woizeosmesdwit 126 to be further processed to foPaTAS2004/042651
crude product. In sone enbodi nents, separation zone
120 may be positioned upstream or downstream of a
desalting unit. After processing, the crude product
lexi pragtiatly seravatdd-fepns fhetdisadamoeed erudoiedieduey the crydg fegdndn some

e di men t t..i '

PR e S A R R ol B R R v L L B AR e
sERfat@Xtaem ke, disafentgad erupe. ddsone papodimenirab leasid partion of the
crude, having a different visgosit by resulting

st e P aser Ry T Ut BRP TR of s

bet wegs cluhefevd siaiaed fromfsepaigion zogkel 201 mcdumt: embodditnests, includes

viscosity of the crude,. In anqgther. ex |l e crude

R A SPEPOREF T RO IRt et 1 fraft e
bbfiR{eRR 2 bdilk REABMON Y afleddt OHIRT. Typakallfiabe @paaidd

‘?ﬂ%@ﬁ%ﬁﬁb%?ﬁggﬁﬁ?#g %AN of tﬁeecrude prggﬁgt?and phe

cowdgdesd itheded p arifaes of comperentrayhnebodlinerapgcsiighution between
1ohagsey: .tl%-bﬁo;‘@ﬁgé&f-séd RATBOLt o A3t EWRe drlldd &l exdits
i'n"certdin enbodinents, crude feed enters contacting .

ssyesdtomzai0l 20 sad enrdgpetadiin sysem 189 (e dertexamplr the epntasting

t he .c oduct ,ex] ' '

eomdtFICS 480 it B g FERLAR! hBGsFEh Silehudd foduct. 1n
sbime @ bdiing s, zepeatiodGonal 20 reaste msitiondd upstresm ot vwostod of a
igoduct,is conbi ned

i th f .
S B PRLRS D O B RS RRSEE335 RATR cond

\poduced from separation of one or nore crude feeds),

a crude, a crude feed, or m xtures er.eof , to,pr.oduce

2 bl St RS, Fiverk gty léglrﬁ’é%ﬁé‘fl&‘ﬁ%‘ie tpggie Same s
Slathe8ent Fomth&tHiERed NESRRAMBE Ghd ﬁh&ﬂﬂﬂkﬂ&ﬁﬂm@% beEdrhbined with a
Into % endi ng zone 130 or upstream of such bl endjn

c.zm;hzéiaviing adiffeant Vi.sgcgjc_ty tl)iqrqlw)gq:slb}gmg%qt ‘glﬁglc}?é)'pr%]élcq haug g.d/is'cosity
th% 91? 566\?%21&1&%19&@1&@% ZONRd A Bduct B ML SRRy Bf @€ Ufle. "Rdanother

speci fications designated by refineries
ananpler the cands porta mayre biandédewish crpdolthying ashild itat st ffeser.
incl ude, but ar [ im i 1T
P g B R Fh TS s A 1o bbb
dndereafide. The blzhénidedduyot mayibe suitable fortttapspoitaigprzaadmr keHment.

via condui t . o _be tran rted or, prqocesse

& oW G Sun e e e e s Rl RedEBRE mabld) sygem
10014 Eonaue hoaC enpiatildastiporti @t thd@udh adivantiagedacing dgstem 100
IS separated as previous

| i f t h
i eanduiias gidingupdd pHe RLBST gt iy asnat bl fEesta
%d?{i&#&ﬂhé?&ﬂ b dukeR -cofibink® ¥8th oSO8 60 FRIEE Riréants (Aekdifiple, 2

I sadvant aged crude exit separation zone 120 via
Isinabaibon $iperm sieh peraphtha pEgpesd TPy sePRAEOERL pRE OpPISERfEde

XIS, GOt agh | R9avRNen
T e b s G e
protude sireamb grrudel fesid tmde, 0o méxtugthdicoae injroduced idiedyrnalgi t

32 .and are conmbi ned wi th .the crude. product,,t
AL B T P T 3 R e
%21 Be [b3kled/indr G Bléntling 3dne 130. The blended product may meet product

specifications designated by refineries and/or transportation carriers. Product

specifications include, but are not limited to, a range of or a limit of API gravity, TAN,
yiscosity, or combinations thereof. The blended product exits blending zone 130 via

conduit 134 to be transported or processed.
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In sonme enbodi nents, the crude product and/or the
bl ended product.are transported to a refinery and/or a

wonrestoeea3t facility. The crude product and/ or PO®US2004/042651

bl ended product may be processed to produce commerci al

products such as transportatlon fuel, heating fue
cal,s. Processin i ncl ude

| ub
: dlustr : fnlabrlg}g6 gﬁ%91 %Tﬁt%%:fl CBLWQFFE‘FS&FW% AEF {%Qé:h@pg,l@@ondmt 122,

pucbifier disadvadiaged dphderislepaated Al gtevio@slp H@ééiaisé‘a 1088 nPthe d@ feed.
fractions. Jn some enbodi nents, the cru

SP%‘EFBS‘? %e W@n BIER §eitiaching sysiem 1 Ahdraieh Fﬁ@u&d% oAt h?@&‘t gome
dorBpdnkhta o mf thagikd@hgRa dgéﬁlénhl% ek dratakigRL G- 12#) Bia% c%HEuﬂi 124. At

nbodl mants the cru product has a TAN o
Yq2 PREtioReS thesple prrdugisits gudacting systermtbitand @ﬁztmfbletnldmg zone

T t

p%b;*hﬁ{; B e Broncl SRR SRR b it ey 20

ircclp osvgrerduitHa2 Tudare torbiged willl thefoasld prddnctCtG fdrad dblended
t h t t 1,

R TG el PROGBEAEs BERGH epe P50 o sopiade 01, o

at nostsofe aﬁbodmenmfrhd dmdmmt mdszum@etbwndba foﬁﬁ&lé?ent Iy
I eas

SFeBriRtentedds S
ISR QREIBER HAPEnt Taciigyoft be fradtp A gladzi@mb@ blended
pragudoenai be Broc&@B@Eto pF it dedAiMertial ﬁo&cts(%ugi]-asttpanggo%au&{ fuel,

nme . enbodi ments, the crude
lffggngaﬁuf’]o?”&mﬁtsﬁ ] ‘I%émé‘@ﬁt & mceéﬂngaﬁamglpdeg@%lh@g andﬁslfractlonally

&6Mhinghe BRE prb@36t aRd/oiMSided g/iJOdQ& t@f)r_?ﬁgc%t on® é? 1%oretcf1 Ff‘lélf\te

i / V/ Fe content of the crud cru
T3ctigRidn s embasiments, Hiesrudetpodart, Nie/bldnBed pIochIoe, mhd/loﬂtha one or

rﬁ&@gl?stﬁ& £ 8004 mh 0% or 30-50% of the
JAY/i Fle goﬁtent o?bgﬁ%ﬁrgru gfeed In certain

" enbodn fravr enbadireents; théerysle prhdntt Hags TADEST oy rdsd b6, & 188 50%

F i,n.a.,r e from1l x

&i%%gﬁ%?%é%%gt?ﬁ&gldu% i)g(hgeFAfl\gﬂétﬁe grug %ﬁd ﬁllgsg Bdlgw.eggcs crude

produst @sarﬁw ora rhnge dfQ- @*Vgrzarm%, 90-50%, (1104055(@6 8ffbe TAIN of the
rude has at nost x 10

t nt.s C
e P A SR et o ol Sendmeios  TARGo o 1, o most
(]\ﬁ /aM/nEﬂ 0o At 0.0f at kst 6.1 Ul @t READUSE TIAN J@h&@i@&@  product will
f%e 0% or 9 0% of the Ni/V/Fe content of

y & atieast f O8N And sl enarnile, atdaset &90]cdn gnmmwodhaws
TAN of tk cea0bebbct Qfa&%@ﬁr@é ﬁtnlg@fr{)?ﬁt(ﬁJOl ?dad) 5%. Q)lf tfg)r}g ap b bs S0 0-1.

aci ds of at nost % at nost 50% at
nost %Wenﬁﬁ?élmeétsa‘lhe eide produeshanatosl leVvith&ht osfat m®st

9@%, o 19@5’95@%35{% t fO@’o tapl%o& byd%r %{[%’S&L't 3‘J tf ?l} I\iﬁ\«?% ﬁ?nteeﬂt of the

embodi ment's, t crude pro udt as a
crde dged. The md@proélazlt,ng sahe anigdimentgbaststotahNAV/TRRGSte in a

0 % % he t ot aI cont ent
RO PG TR ey 30 5P By BE PeruSi At wh e thee.
cérmu eml@rdgamts; theaindle prdiatt Igener alayoftRBLRL&a t5@l SV /Fe
but are not limted to, carboxylic acids

cof L tonigt d 1 Sl remEioncn Y Brata SAY arenids 2 x 10° grams,

oExanpf gﬁur@fto C ﬁﬂbéﬁﬁéhisc I@é‘drl‘aﬁl énﬂﬁhh'&%ts b LAt fa ghlost 2.x,107
eni ¢ aci S, phenanthrenlc acCl

[imt t 0, _napht
eRER £6 ?e\lé/vél?ﬁ dn sorpreepRadipents theitetal ¥ VPR eontertt af the atuds pnﬂyct is
7086, BosBlE 90TFIPh Sr bk R VARATRICE: orihd BT POTH U

OtaSSIu [l ne-e or e nple
SPREME 1mpmmthmdddqamﬂuanyas a@ol‘alumteﬁﬁoﬂiﬁtﬁ!; B rhét@llsalts

op&gﬂm fmdszo'f BEm8? 90‘%, aq osmo%,c?mogtnl O}o, or at most 5‘% o? the total

content of metals in metal salts of organic acids in the crude feed. In certain embodiments,
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exanpl e arsenic), Colum 6 netals (for exanple,

chromun), or mxtures thereof. In certain
wenhsdicsmsmt s, the crude product has a total coRCemS2f/042651
metals in nmetal salts of organic acids, per gram of

crude product, in a range from 0.0000001 granms to

0. 00005 grans, from 0.0000003 grans to 0.00002 grans,

tbe cridoprodud bavDiptag eayient pbmetals dmmetahralinal eranie pcifiinjasange of
lrr%"/a 102 %} SZOO(fO%) g gg lis 5%‘%? 'tlg:scotgfac{on%?g? RitalS 'fnuxqaal salts of organic
(ﬂ’uct PAs Iments, a total content
amisalh the |crudm£¢edl Osmmcsaccds thoat gmrallyé@mmgle@f safth elcmd@sd@lt are not

1,S_7.0- 1309% % 9 0

lggﬁ%éﬂ,tcagpx%ct %CIICP 1?h10 é‘a %ul%g nic a%%d% ga?ld gﬁllff%nagkg g%n%k:s of
daftRx gl dabidslineate, but aﬁﬂtdt Hmﬁtedatijbﬁajjhﬂ‘ﬂnic&pldAEﬁlemlﬁﬂemqamﬁs and

the .cryde uct ced fro cont t he
hederic a5 r TR loncﬁ U Be AT 8% et Pt "t grample,
17813 094 urB Ol 26141 @R), kB e-carth iﬁ&iﬂ@&%@ﬁpk hﬁagﬁ\E’dmm calcmrn

grawt of thé crude feed. In cert%\l n enbodi ment s,

awlwp), Solme L Cnige (foF eesate: Facppd oA Colnsly gl (for
Xl ?é argeﬂlcg Qfothﬂfn{% %Ct!gd?%%rﬁ‘ple téﬂﬁ)nﬁﬁﬁw Qr BiifgNstheRds @

osIt % at nmost 80% 9 or at nost 70%
of t He cvntaslc gtstfym@fts, hﬁecr@dem@uﬁb@d a total copigpt of metals in metal

SIRGEIFR, 3 B8 SRl 5 By SRAOM oy

0. D@OG reveahes, fromd). 000A0GSogremewibfion? gtams erifny.§6@9il 1g§arrc$fto

ol BBt R TR A R gt RS ol
fiRHodingenid)a %3 Yont&A-of Hi2Q%in afetad @alﬂ; bbebgaric htids Afthe crude

gravity the cr fee oS the c
PodisutsTorH% 030 e DA SR CEI oy miels et Sats of
S9%ic iddmhe KR fe@l - oSt 10%: or at nost. 5% of the
total heteroatons content of the crude feed.

cer t dnseraip saborimenss. AT @ravity Qbths cBdE £10 H§§>r°£uf%9tfécrm contact of -
{E@Eﬁfd&’ géoeg %th%%k@ﬂ bt BE c&&ach o?&;ndi]tléhs ad 70-ea84, 880%0%20-110%,

east % or at” |east 99% the total heteroatons
ctolrﬁ)()dﬁﬂ%cﬁf thavaPlegrade of élwruderfeeslorhcmlwéﬁ@@ts AREgravity of -
qu n thhe, £ hoduct may be at nost
fu 5 o%oéﬁpfg%@m 4tIa %rsgéqﬂg%%gor at nmost 5% of the
sul f Uin cexaih embodifrenthehacorudbeprpdustiasta, videpsityex etnost 90%, at most

di d taas
R alEosp et e R FhadtER Fasbit HhufapLaginetne
gx%qughast ah?s@@lhi iira Iﬁlfzgfetoemo 60‘{/0, 2(:150%; mrd@ foeeof the viseeitgof the
odl nents u ur_conten
P54 apop TR HE D brh SR e PG SO LI Gt e of e

Piscdsttg ofthb eRaé fed whliths NPe oRIVFRP B e Biude ploatdlis TU-13006 80-
content of the crude product may be at nost 90% at

A6, @Bl 18%0 Oﬁt’l@tAPﬂ@%"ﬂ&SFheﬂu &d- 50 of a total
nitr 39165ng %ﬁ%g IneR, tg@&u&%" g8uct BRY: tothhef@bdtéthcontent of at most

enbodi nent s, ecru e pro uct has a total nitrogen

ey aemosoio%,tat estsl0%41 0 atanost ¥aof he 0] hetergagaars cogiyes of ghe
ast, 99%.of th t

BbobEs RSP bl e Dbt BORRL BRI G0l nL ks content o

e1aBdse (%o, AfledstBHY%; atidast POWBIarct leaws\p 9%t of itimstbtal heteroatoms content of

the crude feed.

In some embodiments, the sulfur content of the crude product may be at most 90%,
at most 50%, at most 10%, or at most 5% of the sulfur content of the crude product. In

certain embodiments, the crude product has a sulfur content of at least 1%, at least 30%, at
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§SPREPbRtTBFHS- (3P Wgwoeﬁé&

95% at nost 90% at nost 50% at nost 10% or at nost
5% of the basic nitrogen content of the crude feed. In

woentsaesp3enbodi ments, the crude product has a Basius2004/042651

nitrogen content of at |east 1% at |east 30% at
| east 80% or at |east 99% of t he basic nitrogen

.content of the crude feed. I n sone enbodi nents, the

dsasigRO%, opitleast 956 of the sefusgantpitof thecrudgyfeade Imsomeengbodiments,
O/§u% oRAL of A erudd priBRE 1537@%?30"?6t 80309 1(9%’0 1960 PR fur
the ox ygen content of the c¢rude feed. I'n certailn
enitieldwﬁﬂntcgldetfm crude product has an oxygen cont ent

of at Ir%%%o%g P‘I’loéﬁm?eﬁltsl &)?asf tht%ge{{? n?{en{‘ cﬁq é crﬁc? lgct ﬁﬁ y bf at most

| east € oxygen co e
§0%3 atandso f0%eEn st 1196 omxylgm S%mftaeml frogehe:onttemdﬁ‘ the crude

S B s dribod il e e S RO it e captent pf &east 1%

SOREBs Bmoﬂllé‘&@trﬂ(l%, o Bteleds0YBh of BB tRAltnitedget 6 Y ihe cAdk feed.
conmpounds of the crude, product may %;)%Fat nost. 90% at
nost  Bospgme smbgdigmentsglgsicitrogsa content gf the gpide Brduimagsat most

iohe, %&@W%J A nftel $Do6, APROLNDS,, bttt % Yeeagd mnlogen content
cerfain enmbodi nents, the crudé product has a total

©6 fesride dfedc Iy esateip debodishentse Bapodniodagt has a bastesnitragen content
%? atJ IFa@tSf% 3&‘??/8a5135t0°/| %ﬁ%%st §P° 9 or%k Ie gét 9b@ao?ftthegga{i’c%tr<{$@§ content of

content of I ¢ acl oun
@m@effe@d In sonme enbodl ment s sel ected or gam c
oxygep conp y educ the cru
s DGO EneRY g Bl £ pBenk S PGS e Bost
0D Yec arrhax §0% cat ammm)%mymbﬁ 10%em ataldsy5% ef e edydemfcotitent of the

Bt e S AP A e QB ORYIE O a0 AT GGk s
Q34 3€18asE OOPR. 4 NSt IO, dr ST1EHIEINL OCHUE bx Y cHifent of the crude feed. In
di fferentiated through analfgr/t5| s of the crude prod

R TBs ROt dra rapg%from 1 80%, 10-

SWATR0-80%. GH30250840 ARAbYBES conf® Sf BPBGHE REEB! IVsom@RAbOdiments,
gas chromat o raphy). The crude product, in certain

dhrijoie] eratentol cgboxslit asidgapornskivé e coide arodyeisraydmy mat 90%,
Psbst %@‘%’, ?t%ci?g‘f’@% 3%’[ Y, ofthe (idnt %P%é Q%rbz){(}ﬁm%&}{lggﬂpounds in
t t he crude

content © e cru eed, and TAN o
pireofudstiedds Imtermrsetmlgﬂ%erm thesgtde m%wtehas atotal cB@eAt of parboxylic

%#ggogéheuﬁs% fo att ealékel% Negst 39 %tq eo(re gt leasp9§’/e ! E%F tot

crude as aﬁ oXygencon
abntbreaﬁtarﬁc%yhahmﬂ eaﬁpoﬁﬂé’/mtmcrhmd 80% or at I east

99%0 the o en con of the crude feed

or ol SO REn S PRI o apit S CRTpO TS gk B regie i the
atudk @28 IBR%e calbodimenBa&kboRPRe afdstan@/of AaDialtt BEcagokt i acids
feed. Additijonal Ii%//b?the crude product. may have a

@sptbe shengealy 1 dis fereélepaéfb%éw GPItABng|orgagicoxygn compounds.
W&Qg‘ﬁ@ defds 3kd ﬁ!én %b&?llé@b?ﬁangﬁ)g/ breflic H?yggten £OiBolis MRude

50% or at nost the crude feed,” and a content
@fqd@ﬁ-n@@rb@@lx@ﬁrﬁrma@dmhraugh anglysis gbthe eruds pryduct soinp eensehdly known

etcm)&:o%oxy ﬁ%éfg ﬁf/o 1nﬁjéreggn s}sor{?agsf s Egh%metr&/haélg/og gas

n-car hg organi Oxyge conpo
tcmematogrhehf)eed

The crude product, in certain embodiments, has an oxygen content of at most 90%,
at most 80%, at most 70%, or at most 50% of the oxygen content of the crude feed, and
TAN of the crude product is at most 90%, at most 70%, at most 50%, or at most 40% of

the TAN of the crude feed. In certain embodiments, the crude product has an oxygen
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In some enbodi nents, the crude product includes, in
its nolecular structures, from0.05-0.15 granms or from

w0 .20/0083988 gr ans of hydrogen per gram of crudePOT@SADY/042651

The crude product may include, in its nolecul ar
structure, fromO0.8-0.9 grans or fromO0.82- 0.88 grans
of carbon per gram of crude product. A ratio of atomc

Rowes gt least 6 AR @hleewwﬁ» eFfat {ep 987 rfdhpev@erceontent of
ARYerite dd Mdtnd &u&@ﬂr&lu& (ﬂas]zg@?( o?5t 198t 1%090,06: 33 (e least 80%,

atomc HCratio of the crude feed. A crude pro
at@idﬁiaétw/eofféﬁ iTAN/\@ftthff ¢rudefedbo of the crude feed

at om &4 ?&1&1&'11 ttjh g@?%g@ﬁﬁﬁﬁna&%%e éjgotn?elﬁ?o%oxylgi ac1d€|%}d/or

consunmp rocess isre
sedd kalts afi cirooxytih adiddwyfcht 0@81190%5 apnod G8%datinmoss 50%, or Bhost 40%

crude pr i ncl ude ts wi.th a ran

BEIHE e Bt o PR GT ao BB e fediite dreef s insamepunds
mmmimm)esow eo-uo%m@‘o 11085 ethRnPiadslic cortailif@8fanic oxyeen
0. 001 ra , %(gmo 001 to 0.5 grans of

ﬁ%P%’é‘ ¥ "SC & boiling range distribution of at

most OB Endbdifiedtd; ]{hé/a%de ﬁﬂ)dlllc% ?rﬂud@s GPis 1951@5@& s%%tures from

from0.001-0.5 grams of hydrocarbons with a
P&AYel Scrarpy @rtfmm BRMVelBgsans aldydeeempry gmoﬁw@rproﬂ@o 1The

. 01 :
18 gt 35 nh RO QAT S AT 08 ol
Q@@ g0 sar darBOOP<d Gramt ODQI”_Q@]DM@@I: z%llratiowda’tonﬂc Eﬂﬁoyn&m:_stpmlc
Lans 0 r i.lin

Bl OB SR B T hage TR CEEHA o000 S R
Meamjic Hittradd of thastude fe@0. 1A@wmxodnbt eftdsrmmH)C@ﬁib Withif.16-30% of

r ans hydr.o boj an

BB TS Lt b Gl ek s Saup o oo in

the psce® ierduaidtlNRALS, dnbRr Qfam@@rdge@ck%&ducéwinmﬁs . per
gram of crude product, at |east 001 grans, of

" hydr otBerBedrr uewnalu%wp{nﬁ@nqnzﬁﬁw AFF3ES GLIbGTing joigfs. dp some

BRBAdikORs, A @ﬁdeq)ré&&t ﬁ{aﬁd@nﬁe{r Qfan@bf the&Slle ol M1 001

of hydr ocarbons With a range distribution
BamieEirorn®0Qdodnteang omdmca%onwnwhmhnwagmstrlbutlon of at

GiIsRAdORRRE 6 ’10]]t V@a Ch wde i %‘l’ﬁﬁ 3 0198135 ér%§ bt kgfd?oqa:rbons

grams, or at least 0.01 grans naphtha p
vith d@omne thnge dlsilrrbumrhlmtwmrti@lu trend éQO W Odl()lll (MPep pideasc0.001

h t .6 t
B\ 48on AR0'S DAt b bor bt it Serle Rty B Ppeen
ML amlﬁi@d |°ﬁan® $01 Mlﬁ’e at laasted. (i @euned, ohiem 8.001-9tS grh 6f

1. 00/ 80-,. 0% 90-
BB itont wick B0Re bapk® pisEiontionShy 0 400 eSS g1 gr1g1 M
it @gakt 0000 1 tghensg 6M<ii@n prood w:@ 5 @ﬁ)/nsbﬂf hycﬁ@éarlﬂh@ wit@fa b%ﬂhh @ange
Té‘gct in a ra(r)lcq from0.00001- granms, 0.001-0
8115 tionhetweep d9d o ond338rs atpr%%Mfiaa. n errbodl ments, the
cr udepmppad %Bomén@th\l%d% ?mdﬁatmc@&dez Qred ff 51 }Jﬁ)gl?{et, at

or 90-110% of the VGO content of the cru
leavhd. %hﬁ@msméhr@marms sith ddopine dange disa@utlmf aty st 199 °C at

GO O A o G A e oo
batween0i00 -°0.aﬁd g0atfsat 0.101 MPa.

In some embodiments, the crude product may have at least 0.001 grams, or at least
0.01 grams of naphtha per gram of crude product. In other embodiments, the crude
product may have a naphtha content of at most 0.6 grams, or at most 0.8 grams of naphtha

per gram of crude product.

46



10

15

20

25

30

In sonme enbodi nents, the crude product has a residue
content of 70-130% 80- 120% or 90-110% of the

woesisddm3eont ent of the crude feed. The crude pcoasei04/042651

may have, per gram of crude product, a residue content

in a range fromO0.0000 1-0.8 grans, 0.000 1- 0.5

grans, 0.0005-0.4 grans, 0.001-0.3 grans, 0.005-0.2

gr ansin pegmyedigentsdhe gride preduct basa Fstdiftownivehefs0- 1308, 80-
'3 t igill Y 9

or i Sori@?g%U%fOf?}ﬁd Ncggggﬁttggttnot%%ef &{ldﬁefgecdrl ﬁglléd Sﬁﬁge %éfn&?ﬁt e fthe
£hide produet npydguRer SHESOTRNGR paerdvlia it rapge Eon0&H00160.5 gtams,

991-030 gé%m?torﬁ%i 0§%{%msor at nost 50% of the C5

asphal'tenes content “of the crude feed. In certain
enbodinnerteis enibhrénﬁts,eth@traﬂé mném:t bord €GO ooﬁtehih&“ 70¢130%, 80-

i % .or at st.. 70% of
??‘g}g’&ﬁgﬁﬁﬂ‘é %%ﬂ’?%%o?ﬁ %&%S%ﬁ‘e i, flis crude
MoBua bag, eat grah of had@pmdw,mw@%nﬂeﬁtl iWa trddigB frbRr 60600108

n sone

t he tent of t crude feed,
mné) gleffee 8%5%§r%0r(%0%?)?1§¥%ne3 cont ent of
t he Cfntkdﬁle e®8dinehk ahoahad %‘oﬂﬁdﬂ Qasaa Nt doﬁf%htyofsﬁ gb%, 80-
ent may increase the

t
{0/ G0 9 0%4roa s esdsocoieet of iy coeiedeatyBodimdnp ity have,
% 23R DAL ANES 1k P A& ue R PfteHRa 9%{&}& ﬁ‘gfn dg@doop% g%%ﬁé B&fdo1-

produce a matHematical relati tween
P> grem, Q@@%ﬁ -0¢ sorpBARhOS grams, ﬁ@oﬁ-ﬂ@@w od®%61-0.1 grams.

; :legt 1% gl}télg efng&}lglegcp tl\lleI Gcirﬁc?ef pr%gucgﬁ%'g Cmggt Elglqt otf 98 186‘%9?0—

a Cru
bﬁ}%\,air ved é&%@(ﬁ th‘eMCRamtela of thedﬁldfeé&d Whik the titué@@ brod®dt has a Cs

REBHERC SRR Cel o0 S 0. et Rt s s

omenbef the ﬂﬁlﬂé f£204.eHh dBitaid emba_(iﬂﬁleﬁt@ rﬁie ﬂ?ﬂspﬁﬁteﬁé&rﬂ%ﬁfeﬁﬁof the crude
f? ‘?11‘5 gﬂ 80 as siess the net reduction in high viscosity

Biki5h Bt O st 6kl ot gt 10°0f B Uirfephalehgs ool aRe crude
58y whBe the MCR 3adént br @8 cAmd %&luét% Wit 1013 O%Oofalge’ﬁ/l@fR cntent of

In sone enbodi nents, a ratio of MCR content of
e geree fedd I}tqomc?ntbsdla@pﬁaq@@ﬁ@gg the §ts eprthaltenes wnéent aﬂ@e crude

feE(‘PWhﬂe Qlar%tagnn% ?ela%vgy s@3ble 3\6 ent Wr&a@é Be s abil ?f the

di ments e crudé pro cont
¢rgdqiﬁeedﬁ§>§dpgu(d%tnaxturmst 80% at rmst 50% or at nmost

10% e fe |
e nbo S&H? A\@%n e&@% S Cs3 as% du cl%e%h as e%t aﬂfitggcg%) At eﬁ’f may by
¢cmm‘tgmed06 pibd 8% mzitﬁen?z@ﬂz’al r@l@mﬁﬁ%p betwedh) tHe Biphofiscosisy ddkiBonents

c of , t f crude rod ct has, .i

I S TeLR G fong, g pistrbty SR o B e g Por
EHafipk, a Oim Gf@dm& R&d of @ﬁﬁal@ﬁes%ﬁﬂéﬁﬁ and ra%ﬂld@ffeeﬁ IGR content may
roduct, 1 n _sone enpodi nents, the crude product

STEPTGRFRLEd oY S T8k Pl cradRTOdich E sarehalispes coriss! a0d 4 grugle product
ICRGontedt AKPROEn G2l b9 SaNMBhe sBfns Qnag @Q Q&n&ax&?&lﬁ% ' Bssess the

of total catalyst per gram of crudé product
nehreslngtion iprhigh yisepsity companeaisiin the crige fdsd. Srafdie qmu@dmmtuct may

193[55 lal} RS2 9§‘% fd WA),%? gg%g"/ atI c%e eJlQ)% entts a¥a§1o of

may i nfiibit corrosion,
Mﬂ&cwa‘&et @/ﬁaheearucbegp@dmt hodh asdmaltcrtes emtcﬁft 1st1hl e raIng ﬁem 1.0-3.0,
pPsaduct; ; Methods described herein may be

In certain embodiments, the crude product has a MCR content that is at most 90%,
at most 80%, at most 50%, or at most 10% of the MCR content of the crude feed. In some

embodiments, the crude product has a MCR content in a range of 1-80%, 10-70%, 20-
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configured to add one or nore catal ysts descri bed
herein to the crude product during treatnent. The

wonrud@ep3oduct produced from contacting syst enPCO@Shmwg 042651

properties different than properties of the crude
feed Such properties may include, but are not limted
reduced TAN:. b) reduced viscosity; c) reduced

t68%a pr -’f@ 7Q7p pEthe MER ﬁ?ntefa)of the grde deed o Ahe ude produdt fies; in some
QX BEGhentd] £6:R99001-91 g%ﬁéab@ag 'O@@%rjntfke bEOHi-095 ﬁ%a%gsl'b(‘f%ng per

residue content; f) duced C5 asphaltenes co

s plaudeTRodISht ent ; h) increased APl gravity; i) a

reduc '

0] dsﬁ{jso?% ﬁ%{n;c]sg?& ghige %)ﬁ)élg(gg lucféﬂ"r%f?l nggéat tlganrbl grams, but
desb i ﬁé)rhtgmmso AH0QI01FADIME goaroy er 0.D@B0 1 &F.000h @ramiistefeotal catalyst per

roduct . . rel \V he crude feed.,. my be .
RS arade ok sl S S i SRR e Fude progpet curing
mﬁmﬂdloﬁi&‘anﬂ]bﬁ freat@entd Q" hé edtal$dd BEl MHibiad driosioh ANBIBit fif¥on, and/or

ble to only selectively

exa it ma esi

ngf‘eWﬂ}*mePﬁa 0%%%&&@8 Pl cuirs Risdtor Msghods a?ﬁcmbe@aqunymay be
@&ﬁlgﬁterdgo hitPorR R Wire &tal P \REcHRAIBOREND $he(cfr&H'e PRI Bing
sul fur, residue, Ni/V/Fe, or V&). In this manner,
HgdmsHen upt ake during . contacting may be
"conc y (Welan
of ot har B Boa RS pLAN B Bln phto 3 BERHEL Gheren
¢hen pywertigs atidd crudhfded.  Sudhrpgorlegiss nhay duabglenbut sienoelihésdto: a)
9Jdu§é§ﬁ£$}l?%’l% Q(HJI%Ed {/1§co§ a}g rl%g%ceg tcﬁsl%d/?/% &8¢ %ﬁ%ﬁ d) ?’%(ﬂlgéd content
dfs;ﬂ{ﬁdréa)l&ywenitrogﬂmder doasbimatibisgherdoAi\e) rbditcediresidhid ttntent; f) reduced

t hat i ccept to t. trea t and/.or

S R S s R S R S AR
ﬂWerb of Mot i hfetal 3 lof Nrghrﬁe adi@f of 10 c6aBME NI Aok t RQUe )
a reduci ng sul fur ysts used in_one or nore
EWE%Wﬁ’Eﬁt‘@e g’F mPWé’r‘i’RWé?ﬁf’?@ﬁ §mﬁfﬁ§rqu?ﬂ 5liE Ve iedheerudgfeed, may
Bl Léfecﬁ'&él?kﬁm@é@@ﬁﬂe D& pRpefRE Bre TR Aafedds SRR Ab hot
The netals may be in el'emental formor in the form of
aubsterirdlyrdange. Frecxgmple it mﬁﬁée desirably &9 enlyiealeativelggeduce TAN ina
b1 Tl DSOS LALR S0 InE TR By
EXAMPAG wlﬁg 18 dac, (\Iﬁ/é(r/FeemaVrﬁDé In\/thl@ meg o hurdrcaedhmnkeadurmg

b r sont act.e d

%?I}e‘!%ﬁ? r%? b& _I_‘ﬂ)tn@énrtlljta{é? gl#bhng r(e:dou% o, 4 %ot ogfre ug cgl[ {}e {lger
usegbnass.dEsey ihb &l (Abhﬁ‘ftb@ ﬂudﬂa&ecbcranmayedmeéd baile asifieless lBidrogen,

cat commer.ci al, catal ysts thatare
SR R ABRER aBh 4 AT AT P e LR RoneHe e the crude
Fe&31f, fobS2dipldNGAdvaR 34 cridThbs a GRATANALLS s%?éontent that is
C344: CA4A44; CA447; C454 C448:;: (C524: (C534:; DN
EINEREPLe [oNpeR IrepieRind/BRirasPorision sReCIBiEDS: tb?w@serude feed may
%3&%&% 8Q1Qate@'t‘53rle&&be TIANBwREut bNG elein AR, RCA10;

RN440; RN450: RN6507 RN5210:;
Rmel@talmws@ in Mmmorwmgnemshe iZgREOnBABINCIAIOMNeE or

7 e le fr

e tucihes o Betone P fhofe il W SIS 1R Aol B 148 Homental
fomer enthe ﬂ]rmmftaspmpatrdlofﬁtesnamle ﬂfhds ot peasdpscriiyed herein resy be

of the.cru | ude
mtrogluced nto ‘%e contac qmg zone as a precursor, and then become active as a catalyst in

the contacting zone (for example, when sulfur and/or a crude feed containing sulfur is
contacted with the precursor). The catalyst or combination of catalysts used as described

herein may or may not be commercial catalysts. Examples of commercial catalysts that
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one or nore Columms 5-10 netals on a support. Colums
5-10 netal (s) include, but are not limted to,

woamadicsasy chrom um nol ybdenum tungsten, nmanganasenod/042651

technetium rhenium iron, cobalt, nickel, ruthenium

pal adium rhodium osmum iridium platinum or

m xt ures_ther The cat al yst have, ram of

Qe conipmplated to g? uged@s dener{Redgierem WEK‘Q? {{?)33 cﬁ é%tHléNﬁatCZ%

|c%@§tcﬁ40@@111 @&@4‘3}34&104@61@&47%‘2941 @4@@524%5&?@)?6110 DN120;
grans or in aran%m rom 0.0001-0.6 gra

@Nﬂég BN Gy DA 0; N6 @Oglabiatw am@mpm 1@9 N3N,

LPcmatm euRChong R baseniltafo oA E g vcs,
BNSRN; ePé\Iiﬁﬂo RINSG50; RBI480; eRMme@ 7603; d62S; mmsmmsumsmezs

I have a t.ata 15.el nt._conte
T35 b8 ST Y e et o e hob 360 (6 g P
(DIS)!AQOl 0. 06 grans, 0.00005-0.03 grans, or
0. 0001-0. 001 certa nmbodi nents, a catal
i ncl u](lTesQ P’l?grﬁ!i%n%?nﬁe‘iaéﬂlﬁ usedT‘i”‘?é%%‘%gteé’F%fueﬁﬁ’?ﬂhﬁ skpde feﬁé Fndude
GhEEH Bre CRILMNE L 10 Bethi9bAk s@ﬂoﬂ”@oﬁmﬁtsaﬂo(rﬁétal@ McRRE, 1k are
at | east 0.0001 grans, at |'éast 0.01 grans | east
Botdomiffd dpry anasierchygmigmy laﬁlgbdwmmwgm@ mapeaesy; teplmetium,
CheQfidt, Yo cgﬁeﬁfrﬁlckg %H g {15, Y di 8) ﬂpp%lcg[u%nﬁannum

I'n sonme enbodi ments ystlncu
or wotuethergofy Taensatelyst@oyrme, @elnga]mo@ satalpsirag,mmohlﬁnns 5-10

F ?(I‘g%c%%}ggn a'? %% ()?%?)‘89 Ilaprg th?ela%tn nga%{lzsl Iﬁﬁ‘a% grams orina

" reagafrs)0.000 h-Osﬁogmme roed Onfegrtms, Ot (a8 - O:ngamy,sdr oined. (Dﬂllgslna In
' c
15

onbi nat.i on. of, Col t S i.th e. or, _nor
e RSB B O rmerf S R o the Coturns
sat) mmams) ®iampn=,s &f CBlugtin 15@]a@ntsiciidePRbaihor@Y Tﬁ@cd‘czﬂyﬁmay
20, 1-10, or 2-5. - A molar ratio of
%rmta%?{[%m 5 ElSiER ORisRL per g et cafalyrhyin Boes fom 0:09AgeL-0.1
glraﬁm §00b0 20,06 raks, 09003303 LS UT® ceTRedoMBRLS, the

cat alc%st i.ncl udes Colum 15 elenent(s) in addition to

the CcafBitHRembedigentss cgistyseinpladesIGodymmp mstalwe e catplyst may
Hﬁ/teaﬁé ghabC8P SRy S0tz RHALE g}iéfag% co%% P&ﬂ? ast 0 0, 00 r)ams at

mbodi rents, the catalyst In
&ﬁsa 0% |2gamrs, atdeast.gz grams apd/prih aranga tfiiom Q)GOthQa6 gmmJ 0.001-0.3

%%Jt‘l’l I"m%()t%q) | Jr% leOé %rtcu%% l%oso 61%0 }ne? rsbh?%at%yﬁ flﬁillldes

Ina ran rom
fremt()aﬂoﬁ 1-0196 @chmmrft(k),lumlh@memt(a)l j02 gramrnflcaltdszsthh sde 5

CBtrh el BRteab-tatut SRR Yo Bt 82 g Polun
inbal(gat al yst may be in a range from 1-10, or from 2-5.

Insrreenbodl nts, ms 5-10 netal (s) are
i ncoﬁﬂé?‘ﬁ?%ra qdjymengs, t f?gfsf iagludss 2 combinghien ef Clump p metal(s)

whe oﬂea&@lllc%§ inetalsrfrcfh@ ChbRiA £HRRH CORGNS 7-19° lA“l'ﬁUl%r tid gf Column 6
mstal in conmbination wth Colum 15 el enent(S)

mﬁ lmreampwl may bejiasgengedpnot ! -20hk 18,108 Be¥: tA molaf catlmof
i I (s
S5 tsh oAy TOUIRS LU PG 0 2. 1
@ate@lnwsﬂlmemsl thel e$a1a$tlln<$tu#ap60mmwlsIelem.’&mii;)(m hddltamdo alkd
eorlrr?a% 1{ Si) Cohﬂﬁg gg ue?%gs m}ga% a?r or ogaZs roqrcli Cn?u){rmsg (wgr 7-10.

r ac ory oxi
In other embodiments, the catalyst includes Column 6 metal(s) and Column 10 metal(s).

A molar ratio of the total Column 10 metal to the total Column 6 metal in the catalyst may

be in a range from 1-10, or from 2-5. In certain embodiments, the catalyst includes
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materials, zeolites, or conbinations thereof.
Refractory oxides may include, but are not limted to,

walosinaa34si lica, silica-alumna, titani um oxi 8eT/US2004/042651

zi rconi um oxi de, magnesi um oxi de, or mxtures thereof.
Supports may be obtained froma conmerci al
manuf acturer such _as Criterion Catal ysts and

FOlrbP B5TaKE) anp Copnpst bmetal{ey asmolgr fignof the fagpl fpdumn 10 metal to

GRS BRANCORRAS MRAISH R cBtal a@ﬁhb&dﬁ‘e inAYhngd rﬁ%rﬂ"PtIO | drFofels.

to, activated carbon an orous draphite. Exanples

of ze#l jomesmbadiments, Yolumpp ﬁtlés:netaé@i are meotpiotates] in, or deposited on,
S I I

TRl e, £ B Si i e COMAEE S

rwambﬁlamlmuﬂt Cslumh léscleﬁ&nt(gbsﬂ‘e ibapdretgd Foogésposited on, the support

SRR AL 2 prantieon SRkt SR erenigLers

auoaed tRorvagldiod tRtcatalysf indlhdds @B StippbEOAl mattal(é)eaaﬁ{tanla&nent(s)
éfgl or at le st 180A. . In certain enbodi nents, a suppo

51&13@55% Porous AdReRclyde Refaciony oxides, HOrquR gatbor,
R Rfalsthoolited, of OABLIBMRMAY HHIRDE SRe%to@ﬁ b)gdéssmzﬁ/qgﬁQdé Butt ali]@not

paste to assist in extrusion of past e.
élﬁdteél {9, akugninge pilica piicaraldeing htaglumrpxedmamogmamu@w n@gmqlmn
e
R i Bk R = Ol f O] et AR AT Fyfycturer
aneh a3 SritdriomiCGatadlystsand ﬂ‘leclmpbgws iLB (Heestn, Fexsi d.S. A5 Pcuomsocarbon
' h chl.ori Gt e extr
Bk TN B o P R BRS L Poihe e B o
Eﬁhlhpidsoﬁmhtemqalh&s’l{-zea)ﬂités bqa Wﬁﬂﬂtﬁsdlaoﬁdemfe@reﬁmtes, ZSM-5 zeolites,
udat es. i The exiﬁﬁuda e heat treg]trﬂeid ?t a '

PRI feRlicy 260 E ShiPa GomGCeopr etk anleysergech s
Zeslya (ValldyFdref Pédnasava(nﬁam ¢xanpl e, -for. 0.5-8 hours) - :
and/or_until the noisture content of the extrudate has

r'eachClf YPPRIL i 309 ehodimentse ispgepared suehy thef thsuppryahas an

BPNade§ofddidgr Jif %ﬁl‘éastt S@Res 18kt laiOt@ BPET 18U AN Ir?certam
range from 800-1200 OC or 900-1100°0C) to formt

SuppBmenthARPRPTHR Preperdbe foing agisawenepastsforaie slueacst material.
1pQnfe erﬂﬂadﬁ'&:ﬁ{s KR Qf]i AR HR pégt%“rao a%H RP E)Etrdsp.)?llolf‘ %%%aste The

ganma al um na, eta al um na, um na,
aiat@nmrdadﬂu@racm adviad irosvsh pinewrgednd b'yrsec}almﬂhnds asfrecglandm) give

?rL %mr{f&blegj%tg gd&lulé Qn% stelncg h@xamﬁ)gegr ?adi%samclgcgengl nagé no hmlted

ram o
tg nigec zicua‘b meﬁ)l.c @aﬂ,lsumlﬁQacgal an@hycﬁo@ﬂbhcacﬁ gr ans,

0.01-0. 1 rams a determ ned
o oy TPt 38 g e TR i ERIE By RIS sdsion
hﬁﬁwdﬁmidftafaly@ﬂ @RRgRethdls EOfRh RafhdARs V\ﬂfﬁé"'e)@ﬂhhﬁés ﬁnﬁ’}’ BSheat
alum na, a theta alum na content, gram of
?Aoéi‘ta teqll??raéurF éth@@ng‘? Bamna-2000Cay ff@ 23 50 C5fopa period of time

%%ﬁmpfér £ 0 5= O bAdEr un%? e ‘fﬁo?{tﬁPe @@rﬁerg ¥f thie 'e@¥udate has

diffraction. In sore enbodi nents, e support may have
maCheé adlesipd levgl aFhe heatttrepied sxtnglate r@aydqﬁurﬂwr héag asatecl)ata

fo
B0 0 P 975 0 Py ST o Q0 L gy
mwya@@omrchqnmtmbfaslenglﬁaﬁer al ly known cat al yst
preparation t | es of cat
or cpaP gt Sheh BRI B bl Relbe Bt dheta ahumina, delt
Slp21B, AP 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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to Gabrielov et al.; 6,290,841 to Gabrielov et al; and
5,744,025 to Boon et al., and U. S. Patent Application

weoerblsivszsion No. 20030111391 to Bhan. I n sone PCT/US2004/042651

enbodi nents, the support may be inpregnated with netal
to forma catalyst. In certain enbodi nents, the

ort is heat treated at tenperatures in a range
fi%ml%bbmw dfactipno In sy epdipent thegappogihapyritber alene or in

b%ﬁlﬁ&ﬂﬁt\in%tﬁ\értf&nﬁ oﬁﬁlﬂlma L%emﬁ%&géﬂ?& gram of support, in
nation aids may used during preparat
ﬂ F?élg@ gmm 450.99 Ef@a’?ﬁpp ed. Q)gramn;mr @8 grmsadsdistarmled 6;3 xaay

?@Eﬁ% n2] SoRUROBERNS, G RHlERGH, I LRIEH FRESH Ca a8 3

amoni a, or m3< ar

grmhxsplatﬂ@sit(SS gamsairat \esdt 08egrarheof thetareltiming, adibtergied by x-ray
1%% §orat|ng the Col ums 5-10 metal(s) to heat

fl ek shaped m xtures of support ("overlaying").

OJ er | syppodedcatitystd mBbel REpardd dshe deeaillt lﬁﬁ%%@taﬁ@ﬁﬂ@ﬁraﬂoﬂ

supstantially or relatively unif

ort Vi
ST Etﬁ%ﬂgso?af RSt Prefraligng e desteaedie Ab i Rateat Nos. 6,218,333
fbaGéﬂrﬁéIdv(ét BGRB8k £ & @ébrffefb% EAL: zahar§t744 bR Etofoﬁ AdngnPh s,

a shaped support after each over | nmet al ten $'to

Pitght cunelicatien @abligelien Yo 200901159 10p Hng coeoryer
Met h a
re ool o GRARES 0 Sl iy Yo MUEK I ARMIR R o
pasalys20 DB@Itambs@mdmnmn supphe m@cdaumﬁatsedat efpemtuats(is p range

t bl
6] U001 B B0, TP ST Sy e irth i el o
stimet et dirTdngs, (ﬁnﬁregnaﬂorﬁmd@;nagb@hieé Husapnfrepakatioh ot the @ataByt.
L i e e G i
sdi@{BIST A, a:hfr@ugmmlktmkdsemerwfxers (for exanple, batch.

type or caqntipuqQus ty % npact _nixers, and any other
gene rIQICFSPalR 113) IWF%%@ ca Iysb‘@ﬁél?eafop?e dyARdng oy incgrpotapipg the

Bblulnn§ 91 10 (sProhéhtdRatcl Shdpl HiMSrePo AR ort( ‘overlaying?),
netal (s)/support m xture. I'n certain e Odl nment s, t he

Qﬁ@r@ﬁ/}n@agnei@l@nﬁm@fdh@mat treatqdeshapsid gpportdhatiog ﬁeu@ta(ngally .
&%1@&1y%ﬂ9&&@&5b&ﬁﬂgﬁf r{}g’:ﬁ?regﬁ RGEN! ?llho¥1dg§ ﬁ%@ﬁéﬁ%ﬁﬁ[}tﬁ: gfopertles of -

suppoit. In sone nt e cat
the eatelyet. dleattesapeg d‘tauﬂhwdfsupnwuast@r 50 o@a{ﬂay fof metaPR6dsA4 @mprove

{ﬂgb?;cglfyhé 50?%‘[@89?12 g&algg M%hogs oq?}%a?e n atllgsg P%ﬁggferﬂ:arﬁvethods
dre déveribed in €88 ddtennAppiRatimeRibiicsionNon 20038l 138N 6 Blian.

0oX I h ai t erature in a range between

700 ofkelg ettt Gcic) BRSO B bf i umras FopRa:
&fuipneasio Brnp@ Colueihs 6510tRal (&P)suppvst Bindfle. MEleat udfies-10

convgrted to, the correspondi ng netal oxide. In other
SH%R?F@HIXHW@%W mixed uging sitable migipe s@nipeent. Exaaplesdof

duitablB ﬁuﬂfég n@fncﬁlﬂé tu@ﬁblér? %ﬁBﬁH& Elﬁeﬁs blntr lé@ 'ﬂ%%lef s
O

35-50 r exanpl e, bel ow 300 G, eow
(e ees@msl@dva@@)tmm Cant@émiwdﬁpq)sf impagtanikers,and amoeshérrgenardlly3

PN, BTN TR LAY Bl IS ULV GOERRIRDSA
nra:ams)/suppodemxmm dhycsrtesn pnbpimends, e matednl sarerptiteddmdl e
50568 % llM me?aﬁ(e)r is ?are) subs?antlaﬁjynhoa}nocglerrl]e%%sly %%%e?rséél int 5he support.

In some embodiments, the catalyst is heat treated at temperatures from 150-750 °C
from 200-740 °C, or from 400-730 °C after combining the support with the metal.

2
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When catal ysts are prepared in this manner in
conbination with a sulfiding nethod, the active netals

woayoslmessubst anti al |y di spersed in the support PCT/US2004/042651

Preparations of such catal ysts are described inU. S.
Pat ent Nos. 6,218,333 to Gabrielov et al., and

6, 290,841 to brlelg]\é et al In certain enbodi nents,
a t helBsome FRbodmasnEs, e catalist Ay kedies; trrated\ip the prssensamEhot air

and/Br 6‘5@%@1{ Scif 8r £thtEPnﬁer£tbx%t1§a B8 H O F e PRI 4,5 bWto remove
5-10 nmetals m xture. The theta al um na support/ Col ums
yolpblerppatigh suchithet airleashiporben ¢fche Coluams Sl Oametals are converted to the
tc&%é 51% £efdf ol | €aSt 400 OC to formthe catalyst

aV| IL‘%ore Size distribution with a nedi an pore
di arreireqith@'fenﬂiodinwas;t h@&BQerithe Tytplystahdyyhe Ieactheatedan the presence of

PSR Aok e s R TERbURESe SRR, 66000
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extruded using standard techniques to forma catal yst
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tiRAdic 8f 4t0eak€B ATETRical], shélencatiidA6L isLddaMcrYt Rmperatures of at
ot herwi se occur in the unenbedded netal cat al yst. I'n

89pel 28fBedi nent's, havi ng Iess nmetal on the surface of

the catahy %Inb@&(lhl%ﬂtg Sthé Hf? % %o%fme‘f&glashéédr@or a support

activity of the catalys
psparedes dekeritiee hereinymay be mv@nqdowntfheswmﬂeahmamst 4ridéor a bulk

PRtk B PRI QB TRl RSP b ke SPLRES

matalz(ls)y For ebampig ﬂmanpmfed oftalyhend/at tht Psik nwitd] batalySitigee

- I.nt ercal at.,on and/ or m. Xi.n of t e Co n ts of
bR onp ity m

eg éxltglaygw er Wi eaé/eragehpagb%m Hpigron microns, or 5-

80 mitednst dlie PoWEST nly bk bem&Eatdwith ﬁlpgsltt @d fokrd ah BRLERILY FRH
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d t al
OXI i lcj’lrr S%%S?’HWH dignepss the Power my & gambinedswitly the gyrpogfand then
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may be determ ned using powder Xra fraction
wedipppee dipmstes irgaangst fram 8RrBAY Al or ﬁéﬂ&) A, or 12%13@:3& al yst
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Q)Ian}p c, enqgecfginymarhg §(u|pg§rt)t lce)a&mg toqess 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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of the Colum 6 netal peak in an x-ray diffraction
spectrum of the catal yst. From broadeni ng and/ or

wahewsne3of patterns associated with Col um 6 RETAIS200M/042651

an x-ray diffraction spectrum it is possible to
estimate that the Colum 6 rretal(s) are substantially
randomy ordered in the crystal structure. For
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&%@raﬁﬂ@@ﬂdt R3S °UE@O(W®@) l%'br&ﬁlﬁ@ a gétﬁ?ﬁtﬂ% a6ds n‘bh&hp&trae

size di strlbutlon is at |east | east

patest for polybdenun digside Pom x4y étffracélag spezrgmAfor axam;éesm absence
888@e By Blakit | east 300 A Such median pore dianeters

are typ| cally at nost 1000 A The catal yst may have a

po r e kgispme dinbodiimnis, catalywistnimyde nhedacamzpd) bg pdue atredtrer. Fhrious

re S@lﬁ:ﬁr gapr?fﬁﬁ Qfs 11§lc1u<lee§,ls£taregnot F‘ mlt J] tObPJ e 81@11\#{ PO Vo?dme

ecata as a pore size
smﬂmaareq:soore:ombarmbmtheraofa Tha agﬁyét mwmh%e a dl&ﬁbﬂuoh&ﬂtotal

40 @ 9L 120- 130 A th at Ieaﬁcf 60% %ﬁi@

B R BPTe SEPR LTI POIF ?5’6?1%‘5 s QR Fls'ﬁr ¢ PRye size

piet Butira i 1R in Wirdize o308 008 R, A0-500 A25r #9-900 A Ny %ﬁfél an
In certain embodi nents, the catal yst

di t
Efa‘éoed&n%g%”ga@&%éﬂ@r igelofetidsast)- werems of asé@mahlupw@raeoer gram of
é’dta'iil@ W&k o ﬂ&r@sd%ﬁﬁbtﬁtfoﬁ%ﬂ& rﬁ&ﬂmf%oré’\&gﬂet@lt inla§8%te R%780-200

gf total” nunb POI’ es In pore sSsize
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Bl o TR RO LAY S | R TOOHARING o
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Such median pore diameters are typically at most 1000 A.
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in the pore size distribution have a pore di aneter
wthin 50 A, 70 A, or 90 A of the nedian pore

wdizeosmesa34 | n sone enbodi nents, the catal yst haeTaSpmn®42651
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st hapag @ geesl sjzsdisbytine with jaaep diane@arexlitthétergn a range
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a crude feed that includes sulfur-containing compounds. In-situ sulfurization may utilize
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product. Additionally, contact of crude feeds with the second catalyst may produce a
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| ess stability during processing relative to other
crudes with relatively |ow C5 asphal tenes content.

waanisacs3ef the crude feed with the second cat aCYAIS2004/042651
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acids, reduce a Ni/V/Fe content of the crude product, and reduce the viscosity of the crude

product. Additionally, contact of crude feeds with the third catalyst may produce a crude
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The third catalyst, in sonme enbodi nents, may reduce at
| east a portion of the MCR content of the crude feed,

wohbds@esmsi nt ai ni ng crude feed/total product st aboritistop4/042651

In certain enbodi nents, the third catal yst may have a
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FATERIARE IR STUSELRL e LS, 5B
aciah\pb%malﬂrohmgem naAPmrg\etg_t dlsurt:a@a dbnk?t E@ﬁ) cctint&(te,mfa restiue

2- ent.s .
Eaptalypoclp B Rle e OB e B el n e s

e i );altsnthe DI/ Padontet, whd the &istdrety af tle Gride @rdﬂdﬂpﬂﬁfe also only

e R e e e R A
Qomeds fBPa%z@ to ﬂl@ Brud® BHed BB wAhAEBESHro@ct IR Js@djﬁ)t i‘varlety of
cat al yst nay be at |east 220 A, at |east 230 A, at

tsggentiagllitiés. or at | east 300 A. The support may
i ncl u@‘ﬁe ﬁ)ﬁrd lc%ﬁf&t R sbn@ mdlmgﬁts lrﬁ%ﬁfed&e% gﬁﬁ q?orti%h of the MCR

| eas .8 grams, "or at least 0.9 drans o
apmpnt r@ﬁﬂp@rudg teedh whilsmpipining cTids feesliotahpoduc Isigalbnhtymiy certain

%%E&i%%%ts tﬂff‘ &?ﬁg%?tggptqg%}}ga% 2o grt ?@éttaﬁs) ¢Q er?c mp eglg? from
0.00000. Iggrans 00D5-CdISignam5 onQBO(bll -0.8) gpaers agd amohnﬁnn 10 metal(s)
talyst. | t he Col u t al
PR G St R Bl oS L S0 pieey HEoy e AT s ver
leeant efvatatylse dA Wotuia 6 aaddo hiethl(@j caﬁ‘a@}tsﬂinﬁﬁi facHiths pauah of & least
th the fourth catalys e addltlona

t act
- EROAPYSf mﬁﬁg}mla@maﬁéh% OISR BIMCRdn foter i ¥yt fepgeratures in a

frdna From308l06 PC ok BSV-FL@NLhdGRdslrYSih a thil}R ﬂ?otiﬂ 0.9-10 MPa, 1-8
catalyst the fifth catalyst, the sixth catalyst, the

é@#ﬁlyst commerci al catal ysts descrlbed

her el th ceﬁamgmmalﬁ@ms%uﬁ@%@ of cawys% g»fw?ﬁﬁcades

é%dro gen na ener at ed ring con actlng
baen § @ef@l(w in homheatfowrltm thefe alluygna suppaat. tﬂmfwat agtadyst has a

!Pﬁre%lié ﬂggﬁou i %ﬁ@%eﬁgﬂ é)glg dfla%?eger:ﬁ %Igagt 1 nOSO%Zeoy 0C.

cru oduc m such ¢con act I'n
hmbedlmeﬂfAl‘thmle(th pms thaﬁl@% ofatie fonsth cB0/st rady temstea&iQ29 A, at

r st 1 A e crude fee
TanZRa R BehosE. drafiedd B0k, (hE npbH iy acline') (o T brams,
AiNiw4580.5 (gfaniaf) atdBastNIB Wams et ehst & g}ﬁlﬁﬁi HCthetABMnA@MRr Bram of
totaI /VYFe cont ent of t nmost 90%. at nobst 80% at
SBDTL 0% P03 (SIS R, eluden g SomE SRPOGeHE: 4 81st0.1 BeE of
Coluln ﬂhétﬂ(ﬁ%eﬁ%ﬁﬁf}%aﬂfyﬁt 3 ablchl®. Of)@??ramls Bf @glhhﬁ'Sr}netal(s)

enbodi nment s e of catal yst
eeneiy sf ea}alysﬁclmé@ln@m gq%mleats rikg @plpsin 5i met@,lowbﬂmalvmon

Wi th ﬁls%ﬁﬁggﬁlb{%l l@a(hecf‘%@él{]gd m%—gﬁe Idn@zfc{éd%{ aa!n%ﬁ 1t1|319ﬁ Fﬁalyst
pore size |str| ution wt I an pore er o
atbstiasttto ¢@0achwithithd femsh capidyt. ATheaetdditleadtcaﬂB@t rAay Ixtone or more
of the following: the first catalyst, the second catalyst, the third catalyst, the fifth catalyst,
the sixth catalyst, the seventh catalyst, commercial catalysts described herein, or

combinations thereof.
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| east 250 A, at |east 300 A or at nost 500 A The
support may include at least 0.1 grans, at least 0.5

wareswe3os at nost 0.999 grans of theta al um nRCPAIS2004/042651

gram of support. In sonme enbodinents, the support has

an al pha alum na content of below 0.1 grans of al pha

al um na per gram of catal yst. The catal yst incl udes,

in solesorNsERPYEISHS; hydfogep By §e gensraisrduging epntagiing of the crude

2] %ﬁﬁﬁe fbﬁﬁh ee&ﬁggtgf a féijfiaﬂﬁé i Y@l frdn® @@m@b Q@@éo 380 °C, or

rans net a er gram of cat al
M?@?@;oﬁiermrﬁesoroctunepr 0B Sheht @m(aeymsamey K&ﬂ%ﬁ%ﬁ ahat

a@gﬂw,t@y ?%%6‘96 atl flos gg‘;’aérrétﬁfgg eSTAﬂI tﬂyc (fé%ar&l

ecr‘ue re atlvey
hydmgbregentraton mame rtmmgm&omleo /m%' lammm bmsas

Ry S st R e ot REVERE e s e b oot

RowMatIzd3t 2000, a@ﬁost(ﬂ()% bOfbs 30%36(at Mst 1|\%tof ko4l NIOWRe content of

| Li_ﬁt ake by the crude feed in sonme enbodi nents, may be

cidedeffe from 1- 20NmV 2-15 NnV, or 3-10 NnV. The

cr uderieRsty @ﬁm@&@ﬁﬁ@ ofnfiK 9P s0datadet (“afih fcaslygmﬂeu&e@d)lunm 6
with the fifth catal have a TAN of at nobst 909

Aretalfglin cgnbination Wik %/}ee%lunena gPPobs Thefgfth estalys baﬂamrwze
trdgﬁlbglﬁ?lrg@ltlfl Qﬁfédlaﬁ— ﬁMcQﬁarﬁéﬂ& of Etl'iga%t pS’Oozg %iea&%o g\e af 1Basf230 A, at
dmstt?ép i, ewb@uBQﬁe&w at mostl 5%9 IA tlilqg eumoﬁamyahglgde a(t 1@51)(1 hgrams,
%@1%:95} {% ra)rrhsl (groat :%)%tzq |§‘§OH ng%%; ﬁf tgﬁg gitlugﬁr%a é)%p granqoof%uppog In some
smp@hmbnts Thesuppott has@a taiphy shimréscoatepiorfdeloinziel grams of alpha

t but t di t f t
- a3t ot B il AR G s e S frppdi s B0 gpst 0.1

@fanﬁ%lf gggm%\ﬁs détald) |pblugrglg3)f EYzﬁMy&l%ln@ht lbea% 80%2@511[&5 offColumn 6
east at ast at east or at
s (S)rs0 Siam efﬁétabafp 78 ﬁ?mﬁﬁﬁquﬁewﬁ% e %weeéfm@l@ are

&foi%ﬁen@{aﬂdﬁﬁﬁng&e@ grans,. at least 0.8 grans, at
| east 0.9 grans, or at nost 0.99 grans of thet

aI uni hlapeﬁen cgbaghnehts ighhvsiregen Trn@kq:%x the gade frgg maﬁép ietively
%E{Egdﬁ&ﬁ 003108 Neludt!, 1C8fo NeB AP 5 10E Y3 (31 04 a0 Nm®/m?)

t al of at nost 1 grdns per gramo
Mplathy stude faed 1montaefaé with tie0hfh @tm atef ter@pérafpre iB a range from

TR 2000 RGP, S Sl B RN Gh AP SR T
lﬁaeﬂ,ah sbme ¢robalim&od, nmy bs imetaake frew 1629 Nm’/m’ r2angEnf dpor 3-10
4 20 t di ts, .
St i W R PR PRt Rt S B P R i A g cotalyst
&fa? haw® 47 DAIR B0 Rk H 0%, dt lmgssoem at Mb&30vd 6r &1 (%8 8khe TAN
with the six st at atenperatureln

nt act e

ﬁhsﬁ@@e ?%n%&@falw Pr? b5 ig pgenge frogy 0-P-G1hy 0.03-0.05,
33@0§§Q30C net hydrogen upt ake by the crude feed may
be in a range from-10 NnWn8 to 20 NnVvV 3, -7 NnivnB to
10 Nriwresttaip pmbglimena sxh Sypaeicataley Kisixthecatndyst'B yphusigeRotumn

18 ltngi% Vgl {

gglﬁ}ezgrig én? in s ?qle&%el cru egtﬁ)dr?% IE}P@%threo uceéggurpgort The
siatht catatystlias & Iperecizgdigstritegidn with la median pore diameter of at least 180 A. In
some embodiments, the median pore diameter of pore size distribution may be at least 220
A, atleast 230 A, at least 250 A, at least 300 A, or at most 500 A. The support may

include at least 0.1 grams, at least 0.5 grams, at least 0.8 grams, at least 0.9 grams, or at

most 0.99 grams of theta alumina per gram of support. The catalyst may include, in some
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the sixth catal yst may have a TAN of at nobst 90% at
nost 80% at nobst 50% at nobst 10% or at | east 1% of

woheosnbde3ef t he crude feed. TAN of the crude pPOTWSR004/042651

may be in a range from0.01-0.1, 0.02-0.05, or
0.03-0.04. Low net hydrogen uptake during contacting
of the crude feed with the fourth, fifth, or sixth

embedipstis.adaigbds-alwen o peraafe) andd P frdtetal 6F ofiay enosige hgrams
gL drine opéa@aqg& Sh@6t 184N b @osr g%@ b0 sUHGalRY ggdiesluhﬁ%t
I's acce tabl e for transportation and/or treatnent
Sietad(®) par @m¢fr¢gtabzﬁﬁllo lsom@ rabedioents, iee holdr ofieaf fogal Column 6
gm%?a'i Vrotalt Bl rf}é?{altnl?agr Bé%ﬁ‘g‘?angfs A f’%”l i({‘ o?zl%r 9% ESthin
ecreases overall processing CoSts.
ambmﬂmnﬂm,tthq Calumevendtd it yanediom and tlel Gedomi 6&&%@3} ire
st a total content of Columm 6 netal (s) in
Y%ﬁé‘é“?%“é‘(ﬂg §1- 0. 06 grans of Colum 6 netal Esg
pe[-j/ OWABH e cale &dadsd coan&fedGﬁ{huH@31lﬁththh@ht dt 8 tdﬁ]gieydiﬁilé MM Atange
n ortns S t cat a t eneficial in
?y § § f‘ewaaao B?Qxfg Wa3t30f§e§9¥§ @Aﬁvgf)ge&tup%gby the crude
%Q%&fy bl Aea AN f%mt heNes mdeo E@ﬂ%3/ng heim&aPasi mﬁm/ﬁf‘ ofr -5

egon third, fourth |fth, si xth, and

o i th SO N e me s Upitie e stontise by dragen s
o%dag AR IRSAL BR IR POAREL 08 o SRRkl wit

I'S app I cation an contro op er at
thersdith patalgst may havd 0UAN of piudest Qﬁ%dmmost %%}@t pm@toﬁ@&e @t most

tl&? a?rryf‘f'ea%%‘l» ﬁfqgé ?A 0% % s cfﬁl?cg\ehfg I{I\ﬁ] OF t?le cruﬁe guct afy beina

cr u propertres
tange Gomded F@ . W@Oﬁ@t OS)B@erl cantly changed The

resul uct enhanced
For at FoRpattie it habhYonkiatng RBS Coge g SRR e Bin, it
acgehtoanlys rtdiced theoeRdl teqlitditnasiyafogtednriigBocessing while 2
Arrangenment of twQ or nore c&tal ysts in a Z{?I ecte .
BroqteRe & CHAS PrOdy 1} IspePeRfderEaasroralippidiar jreatment. Since -«
b%ﬁﬁ&ﬂ@ﬂﬁﬂ’ﬂr%aﬁ@ﬁrtm% ?dl‘%ééﬂj@ c$s@l9dm1nﬁﬁfzm%>%ﬁémla§e of YR genina -
APl gravity, at least a portion of the C5 asphal fenes,
Brocess degreaseyueral grocsssingtestsr on, at | east a portion of

t heni ﬁ,kc@ham @mécﬁﬁm@\& 4 £askh %Bpgfcta{a‘?ﬂt fevbhie cmgetdj W total

in the crude feed can be r ced befoeat
puntant ofiCalimh étrestd ) Bresrange ﬁrm 09P01H8.06 grehsant €ohptucmetal(s) per

BLEANIBIRAL 1300/ Rl Pheal I AALRNL RASAELS. FRY skl

ment’s, 1 npr ove I |
endyais ltdneﬁcs:ﬂalbpﬂoqumg:é crivteeproduct thaf less d/TAN af at postl084 of the

ovenent of a catalyst |ife and/or
?ﬁ&#ftﬁﬁwgﬁ %he crude feed/total product mixture
dur i nQthef @ERBEhdhEs dmhe farkst, Setod, Garl futth ntmhs yixthe Bad Rventh
operate for at |east mont hs, at Ieast nont hs, or

gtialyEHwey 31 bemadi @&Pseflém%@%ﬁ% %@Frﬂ?qﬁléw{@a% alyst in
the coudcags tHéQatﬁF}’fE‘t?s) og:@l tpﬁﬁéa'u@ﬁ‘%@éon'&@llhﬁgbﬁéﬂatm condltlons

catal ysts may allFow reduction in at least a portion of

g allgw wemde prdugt éelee pradysed thablps JAN #nsl/ @sela@%@rpp@h@s
Blanp &Sl QS LR, 82 WA T Bicbedl, BThELolk S 2l not
sipaticadytchanged. eTleaesTANg catdelpeaimtt maydevt edanai préyerties relative

%:tﬁ%?rﬁg%feﬁi?ndo H;%s %tn{ogg g’cctepqeglg 9or ‘tra}clsrpoxqglt}og%nglgru r%%nifng.ed
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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properties of the crude feed are changed, while
mai ntaining the stability of the crude feed/total

wonromwes93mi xt ure duri ng processing (for exanpl @CT/US2004/042651

mai ntai ning a crude feed Pval ue of above 1.5).
Alternatlvely C5 asphal tenes, TAN and/or APl gravity

ncrenental | y reduced, by, contact of the crude
1%%81 e L R aaeio.af Heyrapadiuny et b prude fegd e be reduced before at
i1dA6H LRI PO i tePTAENeY in BRI el fVRl e fliakkge properties of
the crude feed may allow the stability of the crude

f eed/ ﬁmenﬁpbw&r sekpstion oéthe satglystmait inisprad entbedimgnts, improve
P ACEIR Dehlyst b QR BLEHBAY HBAL Srudd %@ /toﬂl Iodﬁatr@%é

;@escrlbed above) may be ‘positione ean1o
jogem@ft of atatilyside ardloe htapidii dfi thfmrn@e ﬁoéd/tohaé pfodn@ tmixture

O AP, R e Bl DL BRI S Pl s

meehts, srak fegst dfyemf\glﬂmutreplacaﬂﬁent uith eatdipdt it thie Bbmigetind Gone.

stability. of th ed/ t ot duct. mi xture. The

71 ot ChigbinRborts OF it Sotai SE st By Beahirtic o et @ porion of the
INSAVDINe bt 1@t apoﬂneaaf tha (R @é’pﬂlhl%e:@fat ¥kt Ypb@ion bEIHE Yirtkal O metal
aci di.c conponents, renoval of conponents that

SY15tof Prsaris aﬁlés at lgast pogidien ioﬁthe I‘i@mp?ffeétséha’f eeHEbute to TAN, at least

%Bﬁioﬂ ot the 'r&ﬁd@ eor%ﬁi)ﬁl%on@ &h&m&ﬁqﬂe%ﬂﬁie tf&%rb@ﬁ)fre oth&Om
e crude For exanple, reducing at [east

p@pﬁmswﬁhe %d%@% alerchangsd, iwhile i rinde tlfeé@abﬂttbbﬁtﬂle crude

@Je@%&l 6’?{ Ilﬂf)ﬁuré ﬁhﬁﬂg‘ a}?f&ce%s@n%@ ﬁl%tj&%ggum é guéesfee

uggl er catalysts omns eam ‘an
Wlu@s of abmaer bak eAltanhativelenG dspln}iﬂtemasrr”éANmed/ooAPh@'awt}gnay be

?aéfegrfe m¥?ﬂjﬂgedq§r %{act q(f t h o e fgerde \gﬂl}% felﬁséggf%g%ﬁgé NF?‘V}I’F-'I&Y to

g ﬁrrcmmehl’aﬁy andldlesefeemjﬂ}nﬂmngd pro[soties of EHEQﬁid&’EéHdSnayi dlleveRsfability

a.life .o or at al sts i oned after the
- ff ‘:hs PrUS%%egﬁ)ﬁfﬁ?l Progfist WixGEnt oAb %IF% éﬁrm&ﬁa?%fwtaqe g
- thi r dinGeineley®bdiseniiBle BRt PR8It [RE@hed IS LR Rsitloh&d

first c?tal yst. Further contact of the crude

PRUGHT Of APeriss SHERALY S Xk ROSHonna o dhediseisaialysnay glom(msmoval
@f‘lQiélﬁ)ﬁlofebﬁlﬁldw&gﬁe Q:'oﬂt%ﬁu(lﬁ)lts rlﬁérfalchﬁttaﬂl%{anfseéﬂdﬁﬁ mEAN in metal salts of

reduce the content of IVl Fe, reduce sul fur content,

PREARiE acids yhda meiiaining theaﬁévh@r ofrthelervde ferd/totd pragnet naifkture.

net al

oo i A dbmD B e AL (b 3P Teasta portion of
NaValey snfoyy] afadifsreomipenentsi mdloaatoé Eyspdrsitis tay cquiritohtece aa

f egd ur e t hat , has a _.reduced
%&Kf%gea 1nﬁ1§e d{ﬁte % gtlheﬁp ua?ysgs dn e n etg or ézalatglélatm& ylbeéer?%cfrom the
cot fod., Fa ekadple &eldmmgtaelehst Gfpofﬁbha)lf €5 asphmad mslad drgdeof

r gan ci ds, duced as nes.coptent,
R GG CR s RS RnETRos TeonGTiE PUGFnE pEfhercqilysts
beitidhed A@sRaE4H \ad BuSAB¢tdseShOfenbif Grid iR Joﬁﬁelmv,%fyyét&n may
mai nt ai ni ng the stability of the crude feed/tot

bt enstrted without reglegishmeny Oﬁ?aéaéié% sRergovatpkat desstriprizan ofithes t
By /RS RO He lehRB L dinth ar?ln o}?lé eﬁﬁé&lﬂ?ﬁts Vi‘hérgas{: DR SHS008: more

cat al yst bei ng upstr rd catalyst, or vice
cestlgsds poFltienedoatier thy firy calelytver hydrogen to specified

cont i [ en.usa
duri ?@ c o(%)tnggﬁg &Stts? 6%’2%."%% frg ﬁgs?alg?et (SS 5%9 818 m{nﬁ‘gﬁownsmam of
fhadirdt catylyge Rerdatr Icmtaonbf 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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hydrogen during contacting, and catal ysts that uptake
a relatively | ow anount of hydrogen during contacting,

woayoslme3azsed t o change sel ected properties of RCTHUSHUDH/042651

product relative to the same properties of the crude

feed. For exanple, the fourth catalyst may be used in
conbination with the first catalys second

dedugp gliur gqntentfpduge oxyaencentent amd?qr FfthC"c%‘F §pRfent 0f juetals in metal

%mﬁyﬁogghﬁug§@(s) and/ or seventh catalyst(s) to
change sel ected properties of a crude feed, while only

c h angithgpstarehodprasire paritacs olthe etude feed Wéhﬂ@e&ﬁcw catalyst(s) and/or
a @Qal?&%?‘ﬁ%z gm%u&! Dbl y&ﬁt? L%I%ga %% ﬁla&%%s s ageduced

fee fota t st er an
deI‘e‘,attradLycsd sﬂfuayorb@lt,saaieéc:bé dxstgen nomidg anedm:eﬂ cdsry@ht ofjmatals in

SR Rt o B0 2Ry Py B B leRE S b PSR

ccombmaﬁons\zi@&otm*elaﬁm to thb ﬁ&pebt:{]\&tp@opkg% ]?ﬂfhg cAfdk tf)@aawﬂiky

or .conpi r eof e C e feed to be
SRS SR i 966 TR Gy P Tp B Epssieg: The
tsb@n@ Eéiﬁl?stfnﬁ?{d) ﬁ@ﬁhb&dtlﬂ SeriEANtBO Qi thé Ela%of{d Béﬁn%)ﬁpstream
the crude product is at nost 90% of the TAN and/ or

i dhedlird gatabyst.io¥ice vel§e f eed. Reduction in net hydrogen

upt ak ?hpé(blfitg ) ﬁélkbg?h}fd?@één eﬁﬁg uft:{{hgar(]:ﬁnéz EdﬁQQeH&sotg lﬁﬁfumlze

that has a rang tri
@@dﬂogwsp@ durmg |cgmtaqtmgt Cgmbmanqm of catalgis ‘ﬂl@fefaqlhwnqatlon of

rh?%g&dq}g@yoélﬁ {né \éar%lc} a lér ﬁtll\f)tﬁie a rel%tlgelg qu eed %f hy%rogen

llyringdcmtactogd, ynasl’mlulsedamohamgs seﬂl@te&lqmmrted of mcmhepmﬂmeiatlve to

t he rud 0 e in.s
el Ratet et f50 h obr et e b RutR B B Ve b in
I@ynlﬂbm@tﬁm Wich 1 ffiest cﬁt@lmt@g,tswa)gd Zﬂﬂ@ﬁ(s?ﬂﬁiﬁcb&ata’i&da(@wfﬁfth ((j:atalyst(s).
Se ective re ction ropertjes o t he crude ee
Stsai Erpsar sena el e R S3/7Ly! nreRertfss of a crude feed,

RSl bhIQRBEh HPSHHS PROpeHRNGSHE AN febd bP&ﬂé’%&nﬁﬂQﬂsta{n@%@%ﬂe
cat al yst(s) described herein. drogen may begener at ed

-@Wmﬁgms sndaseiijalgrodusistebilitge T ee@réervanflhr fprabar 9fieatalysts may

GRLALNSLth MininARhHFH-OHS Pﬁﬁé’wﬁﬁe AehiycrLle h%d& RRd/total

contacting zones that Tnclude the additional

eedatystabily. . Mitaaldet hydspgen gptakhalowpdesidyersontant, BEO content,
g%gg%}g Eorﬁ ttmlgngxgtg] (%&eolrillﬂﬁxaﬁ&# %er{??gftge é:Hldg o to be maintained
mdthtrwﬁ"/emﬁtht wespdeavd jnopernés df e oc:udecfeedf whﬂie thECMI\éamlr‘qn e,

in a.stacked confl tio e . FILLG
iy RS SRS RRE aneBl B e o ARG Barisee of the crude
@d. cont acti ng zone (for exanple contacting zone 102

in Fl .. and hydr ogen elivered to an

addi t EW&P@W%W%@H Bk l(y\r/ tBF CugiFpt B2y PretieRc fudp product
20 Ras bl itlng rﬂg@dls%@utlbﬁ sifhilh o Bo@l'ihgt At dis%lﬁﬁbﬁpgi‘%ﬁe LAde

flow of the crude fe In some enbodi nents,

Hsedr g @ncducedyl Aﬂyele@vect@ kAR af thajorude faed. Ihmmmfc H/Reof the
FEuge ety lacssba il o,
dieniing/Cofthacndnfged.n one contacting zone (for exanple,
cont aﬁ%rggenzg%plgatjfc%zinislgeciﬁc contacting zones may allow selective addition of
hydrogen to other contacting zones and/or allow selective reduction of properties of the
crude feed. In some embodiments, fourth catalyst(s) may be positioned upstream,

downstream, or between additional catalyst(s) described herein. Hydrogen may be
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FIG 3B). A hydrogen source may be delivered to a
first additional contacting zone in a direction that

woo0asoasuser to flow of the crude feed (for exarpiraS2004/042651

addi ng hydrogen through conduit 106" to contacting
zone 114 in FIG 3B), and to a second additional
contacting zone in a direction that is concurrent to

gereratedaiiripe comeetiag afibe cawdy fyef grithedhafnyrte catalyret{(shgnd hydrogen
mé? rb@ Q@lﬂ/efeia QU *&o&tQ&fHé' ZBnésQﬁat 1&091(19 Ql{}:t aﬁgftlfoﬂﬁ cgﬁﬂf@t(s% 1 Qhe

I'n some enbodi nent s,
é@lmtx@tth@ndrqgh@ mgy Pe Rourdar &6 Shstﬂoafrce" theswredd faed. Jesoes,

£.th
SRR L SRLELIE WP ELRG PR DR OF ok
fedrth catalyst with an additional catalyst(s) may
TAN, .reduc e _cont ent

Cont o SGPRIE R f SBeked alpligor SR & or Bt £1G i chs drogen may
bt fdneto@sd dusihg biRKag Bf orRYUHOGRE 7Y (HexEMPIREccheREhg 200K/ 02

ne rog upt ake y allow ot her .properties of the
ﬁ@e%}» SRR es By S g ecpisti ab g i b antas e eans (for example,

e&latihy Sordeq 14 HEFRADE) Ma"cﬁfé&ﬁérﬁﬁa‘c‘i§ cddfer & AR of BE Erudé Feed. In
sonme enbodi nents, two different seventh catalysts ma

pngyekpdimenis Hisibidtopemilow may be ersuiens atithl the flow sé the crude feed.
URSTLERY, b mak@@ 1%%1? BEL 9 ﬁ%gﬁlpleq%abﬁgﬁ%ﬁ&ggenhﬁme

a total “éontent 0
gettesdtadsturing pordacting georfercoma@u@(zorle @omalgplamntawm zone 102 in

ream.sevent h c ont en
B R R R e B et B A R Do R R i
diadcaiby gt is chatterits flewwé thetcoudo feeld gfog exanifig pddihe hydrbgn through

Fpf e ® soplabi ol TP Rgthhadip «chRimaca i rmiayie

p&e ik diftchibn Gt Blcysdurrehtito a@rfﬁmecsmmrﬁ&%& (foih&ample, adding

go ition of th&mu stream seventh catal yst and the

tgpghecep Ocioreantpetingzaye bi® p&V@rAd. The

abi |1 fn)soi@ eMBEIiRerts 1B foufh ¥atDRlahd IR cafflyst ekt ih Series,
active netal in the downstream seventh cat %,yst may

: allthebwﬁbmépurﬁr@ﬁévst being mstr@m oftha gisthmatadiiss or vige E@Sao rlhg

Q&ﬁ‘tﬂﬁiﬁgn%hh\%?ﬁyh cﬁ&%{‘&l E OYlgl &&yg&f)%educe TAN, reduce

properties o e crude or ex
N&V4tei opalent, sndidrlredshen g@wn’h Oﬁmete}smamam s bEorgani@Rlids, with low

B el R BERNR e RSP0 P RO ARMLARE
pmﬁerdenmfsﬂher@adm pedventotbe oalyadhysied bmalpm&mﬁremloé tdBe same

ﬁ&? ct tﬂbat da TAN of at npbst 90% at nost 80% at
15 the &5 10% or at least 1% of the TAN of

the clhyelae Elﬁ&ﬁﬂlmbl’ﬁs SOOI fRO sHvERA LSl yith B1ay ANl if Bfnbination.
crude feed may be i ncr ement ally reduced by contact

WP $7V e cAl M P FA SR QFﬁQ&’ﬁ‘FtEeé@éﬁY%ﬂb%faéY% gy have a total
ESBdnt 6XCIRLE 6 ntPAERGEr g}amtoh @ataw 048 oS8R fithi @O(ﬁ)l 0,06 s,

catalyst to forman initial crude product w't an
Phofrernsirenn segerdl rafel yst onayheves gt consend of Geldmnifemetals(s), per

g@ﬁﬁﬁgwﬁ{trem %e\}eﬂ{htcja?i 8’5{: rﬁﬂgﬁ egﬁa? gou&rtl g%f anatﬂe tote%l contfrﬁ of

tional catal produc he cr produc
Chlamgeédngal G erthe epstneah atviextd catalysh er athdatti (02 gramslef Column 6

GRS ot B H SR ST it e
Eatgt toot @k dpretuah séﬂeﬁﬂl%ﬁﬁly@ﬂiﬁa}f& 1PVedas Thegbility to use a

relatively small amount of catalytic active metal in the downstream seventh catalyst may

allow other properties of the crude product to be only changed by small amounts relative to
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In some enbodi nents, catal yst selection and/ or order
of catalysts in conbination with controlled contacting

woandioesosms (for exanpl e, tenperature and/ or cradast@®ed42651

flow rate) may assi st in reducing hydrogen uptake by
the crude feed, maintaining crude . , feed/total
product m xture_ stability duri n<1; processing, arid.
élwaﬁq@]@ mepperiies of hasiude fed for exagwlcof rel#welyrsmal chansg ir heteroatom
%@At@ﬁt' XBI rQVI{w%SIGséaﬁl@énk WEG D OREL dr%m@fnaﬁ&% tﬁéry&f
feed. Stabi y ecrudefee total pro
m xt u Eentnﬁ;@f ﬁl@ cafdﬁ é@tde’dtlmle vestiean @%M@em pfazleamlcn@lysts may
FPha
i)éoglg%% .8’3‘?15 cft gﬁgﬁatag ggslN Bfé%?ﬁb%{ od¥; XJtﬁl ‘Etson);ofmgst S0% 2t
afost T(E/o cnr aﬁleast EBof dredl O oﬁﬁlﬂ dmdp lf@du ﬁt sointe enftedimtcnthethe TAN
d/ t pro uct mx cuI tio f
SE i ik Reed W orbebaff eqrse Y S B Rocesrmmsmantte
ﬂb@gsmmhawe@ﬂl @l eRRe ﬁﬁm@e fcbﬁ)tﬁéttoﬁ ma:m&f Q‘;é‘d&ﬁd{ 4 Qdtayst to
roduct xt or conbi nations thereo t certain
Horfo il %X %duebmﬂaelﬁnﬁaf ersrie relpie te dircawieriatd, anl then
ebnisdt et figgd cﬁfdl@ {pﬁfdu&t%lﬁl anpidgf’tlﬂéﬁil chtﬁlyﬁth@ prdHQeethe crude product
feed/total product mxture may chan

%ﬁ@émgeépmmléff refafige toghainitipl é@é%ngWt} Hféxe@bup@eto reduce TAN
L f
R e ST mE e e SRR N (L B b
ml)étd@ d‘uaeglp@nwﬁmg conponent s of the tot aI product in

the Cfn some e%%?%ﬁn%‘ﬁ? | C&Palj?sgyeggcu% ?frEcHor orcﬁe?g S tgsﬁsclﬁtacggl%ination

For eXxanple contain co

- whithtcomirelled obntindting iconditives ¢otl ebmnfp@ tengderdhire afkeH amderfeeddfow

e SRS SRl o a G

Fade poduel srtaieria therespective Repertigyel theeyd %F?edt higbility of the

- bRbakeeRi QS YRS duiBMixhRE Mal VO aPRAILT vaNSMsPhalls SR ting from the -

i nsol uble in one another. Solubility changes nay al so
eride facdftofalmredugi miziire. s sspaatign mais cansedthyr for xammlng

% o cl:lgirl ARMITE &ht?cslgéd ﬁ%ﬁf Rk %dﬁ& i, 1R c%@%&ﬁ/‘totﬁ? &&pm]lxturé

1°ation o sphal t enes, change i nconcentr
@pm@tlﬁe etiasphaltenestizgm the othde feedéotall mvdqgt lemupﬁ,tm¢Q1pmt1mi of

of
REPRREE K bR PORR M I otfahls By SinafoR e
p roc eAScenmyl times rdeduche coﬂ%ﬂntlng }pamml t-he cbmaﬁ‘aite)d of crude feed
at me

FirofRbiaie ffp ik Bed B pltbt BN Phe T hEa

Bérﬁﬁﬁfeﬁlbﬁ 8f thPdtAl PP dREIAS BRSNS, feéthStaPpr&Sé&icU frigthrelchhges due to
crude feed/total $roduct mxture may be nonitored and

{ormationygyiths grjdegrrodush s@lpbilitid theqompangnierf thegrudedeedandpe
E&ﬁp@dnteﬁﬂs aFthe E&Qlﬂ)?&dul% i¥ w&udmyedhstaﬁﬁ%&&% ﬁ&t}ﬁx&iag & db¥inge.

value that is at nost 1.5 indicates
Frioweuplet ihe arude fogd plaziicontmia sompenentsiat ercisdlablede the crude feed at

%%gy%él%*ag oﬁ@%b%scir\}%l ;\s ﬁerF esvoquﬂlf% rﬁc?e t{eéH éh]a%e (¥or%¥<a&xﬁ§sltAN

Creases oOr
MGEhI@ aspheltengs, dbvaha:c blr ammblnalnems ﬁltrm;t) |thnjctouatoe&1t$ ﬂna;t tehdh®

rude .feed Ji.s.r v tabile du ng contacti
BRO0E 1S SelvbB i BB T PR St i SR b, the oruce
a@a a6did tdiyl phhdved g, foﬁﬁw@@a@@%ﬂm b&dmb¥ns6bleli@ bhd £@ther.
E@ctl ng condi %I ons sel e t| on of catal %{lst s, by
ty changss gy i @I‘%fltg)a gp ¢ fee d/gptal product mixture forming two or

more phases. Formation of two phases, through flocculation of asphaltenes, change in
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: .éle C
 c&IREh ‘Eéﬁ[&ratﬂr@s BN RsAMBISHTRGE §f twolHRafs 8RO M ay reduce the

conbi nations thereof. Such controlling of contacting
condi tions may include controlling LHSV, tenperature,

wonres®dss4 hydrogen uptake, crude feed flow, OPCT/US2004/042651

conbi nations thereof. In sone enbodi nents, contacting
tenperatures are controlled such that C5 asphaltenes
and/ or other asphaltenes are renpbved whil e nai ntaining

epreeNItion oh ewde oSt 2dietal piodectfand(@r PREBUEINGH compersats, tends to
M3 SRR 1ENSF dnBLPHSR ﬂw&&?ﬁtsu %tdﬁhﬁmﬁﬂd o fﬁ&%? 'EJ¥ the %ocess
contacting tenperatures nmay resul formation
pradesedubed Hongxanedes é@e@ﬂq@ trsattmbmtl qf ﬂ;e Cmdetfmi/tempteduct mixture
r e Oor nore
5 oK b A B b BRI il achidomr eSS OF 107C
and h;bdrlmgp:ncaspmlg,khe P-walw nbihe atude ﬁ:ed\ﬁtdthi prévacicaixalry siag be

d th

PETisf Sk F bl ekt Bradess s R e (e FRAM g gt

eliRNg9Bayhe @sdseddatllypieally, 8 Palalue @l iHt moktl .S BidRates that
nbo i men contacti g% conditions are controlled su

%@ﬁﬁé?ﬂgbﬁre&s from G rste ferdrasnealht dctisn t&%ﬁagluﬁwnmaﬂy

laﬂe&’s't fi SesRntkieh ﬂ%ﬁlﬁl@lﬂcf&se@br Q'rélﬁ@&e%nétalﬂ@ Hﬂ%ﬁfg@%ﬂt@@cﬁlg, then this
al lows for selective ch ange in crude f properties

\mﬁlqa@s it Hegrusiedepdinelatively ﬁﬂablﬂ%/d%mgtch@a@m@d grude feed/total
prﬁ)%géttrﬁ&ﬁl!re Jelgte gegcgs a§§e§§eH5 vzn@ by gfcofnﬁsﬁeaegﬂc%ﬁﬁ%ﬁng

Irst contacti Zzone at e start
ontating @mcatmnsw ae@mca"tcamlefsts,sbytmbcm\@m@rmg of eatalysty, loe

firs n kN an act res .
bhihBaE AR ARk kol e i o RNl ors TR Sh Gt Eirolting
LIS, terﬁpemtxﬁe 6]:11‘&88103’;3, Istirogen epvtak)e anéde febd flowepepabinatssitlereof.
cont n e positioned after_the firs

Cont afn ol PR o B Rt RS aron BTl e B e
laiphaltd’na@@ﬁl/cfrbﬂm d0al426;s HErR e AWARE ARG G0 @6 MTW content of
t enpe 3ture be in_a range that is 20-100 0C, 30-90

eitop of e MGR SoNens UaetviFioge brtecind ghigher

contac ing tenperature is greater than the first

- slgbilifycafithery @/@tabpr@duqtﬁwtﬁ@ agfifor Bieer o errnere of thg catalysts.

CohRa's @E(&Ht&%ng?é{n efea%fggn lﬁlalrc%@gﬁ@éket 0 t@ﬁﬂfﬂ%&ne\pﬁtc't}le catalysts

content 1n a ude productrelati e TAN and
dererilgsl hegqimall avesribes Ccasphadianesdé be reduesdivdle fileedd CRaoatent of the
t ent TAN and/ or
%@Q% Ioﬁlé o d%a?reﬁa%d Qﬁ‘gmﬁ} ten the first and
seco nhh sonntembbdmgnns,empmcmtg,noe&uammé tntrs Hevesuals that temperatures

within 10 0C of. each othr. e, first

B e o o s Ry Graerors S EMRag iy fhplumpages
all§vatol feleatathuatd s enao eeea pEpeRiRE walOnatdifey #eBabiBYof the
i ncl t}eg/tot her cat al yst]( descri bed herein. The first

EBAE ety Presdvpeniise o hrpudsdecsutenta stronstingzogs at the start
%p@fn%eésb ng ﬁrﬁréeﬁﬁatng hEn IR & t§9%ng>€ran§9&ttﬁ&ﬁrspéon¥ahﬁn zone.

crude feed in the first contacting zone wth the firs
%ea Fersacting thmmerafuser (for caamiplp.ysseond ferppveatine ghisd temperature, fourth
[ﬁﬁ LéE et&%‘i %ﬁ ik Qe &85 1n\%£ B%%of?és%ﬂt are posmolﬂetd after the
contacti ng zone nay ‘resu
[ﬁrst gcm&a:tmg zédear ffnéNoatadt/irtgrtexﬁﬁerasmhnA}t lenes rangel ot 184-426 °C
relative to

B Ot B el B P DS e RS 3P A 6o s ox 4o-

b0 PO tifRpsht Baa tRdirgebitacing fgnfceiper B JohR%nbb@iméhis the sékBnd

C. EXAMPLES
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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: SW@@@fnﬁ of zﬂﬁlﬁﬁlﬂr(@ﬁteﬁ}én Caﬁlygﬁﬁm&ﬁ&%lé@@ld NIRhiE%RORY, Michigan

Non-limting exanples of support preparation, catalyst
preparations, and systens with sel ected arrangenent of

woav@logsass and control |l ed contacti ng conditi onBCaUS2®@042651

forth bel ow. Exanple 1. Preparation of a Catalyst

Support. A support was prepared by nmulling 576 grans

of al um_na % on Catal ysts and Technol ogi es LP,
rwlewegaﬁleéf% ? Sa%ﬁphwesesmoytem aftheswadagiegthis acereater extent
WeHoBe ﬁmmaoigrmn%r ¢l ﬁﬁhﬂﬂem&'e&uﬁdu%n athdl, (Akn B first and second
m nutes. The ' resulting nu m xtur e was extruded
CRRBEE tenpErAurey e dissemaps @n \elﬂpn 40 &C ofiedchdthient ween 90-

125 0 f.h ,C |t i

550 g aaAplel e Bkl b e AL RY spEr  Rour
da‘fahﬂ(&} andd Setalﬁi dontaCheg mak ciay écthsk pger tatu]@si(sb)ﬂeacﬁlﬁbdihﬁrem

ber nace The rature. was raised
e bt e e B b s AP ar P R S S o retone
mfuygae 300PC.2Chiatkt o1 the cpide deedén the &irss UPRadting zdewShHAB ikt catalyst

ort 0. 0003 grans of
SR 1 R E08! G BiERer PGS PPN CB 07 98 o DPRRYSIG) in
‘ﬂfe s@&inﬂ@oﬁb&ﬁﬁg Q@ne ﬁﬁ]ﬁre@ul&ﬁ%lea% am ToiN Exﬂﬁ(;r@s%ﬁfﬂt&ﬁs reductlon

as _determ ned X-ra raction, The support

dqthe spide faed ael%tweiqthe ﬂ%% anger Gg asrbelignep edscting] iy ﬂ@ sgme crude
& Ki bution

Bl TG e a0 S BHE R P PR 4% ER R BEC 706 o

the total nunber of pores in the pore size

ggﬁgr ggion having a pore dianmeter within 85 A of the

re dianeter. This exanple denonstrates how to

p re p aNen-tinstingpaamplehaf suppxst prenmmzrtmn&alaeysd p&pa{raﬁxuisJ and s@dtems
t 180 and.in

e S0 R Rt 5 BB Bhecone e o st o

- Gabal yst Having a Pore Size. Dlstrlbutlon Wth a Median

30 A. The vanadi um cat al yst.
SUPD KL A-supporhaasqrepargddy mulling

£l

regnated with a vanadi uminpregnation

éfo‘i m).%thn%é e visfer eadd _iams g glagial myigegidder 3fasouigs. The

"ﬁ@sﬁl‘ﬁngéuﬁé tlﬁf{e %ﬁ QRhAEHARGR " - 881' rg;ﬂ) Q’f‘ d}er}a?atg' % 1%'(5 b&geen 90-

The "al umi na suppor was  i'mpregn
W23 tC, tah@th‘ﬁm naidnedml%rp P@gmtath ﬁﬂ’ulﬁd) ﬁnJ(SﬂO(g’ﬂams’i@QCbafcﬁlfed Zupport
ied at 125 QC f

ho it h ocgasi on r

380 aualonaRat a4 A EA R A FBhe SiupRgt N IRGH 130 Lindberg
R@AHCS. Tf{mrﬂaeétéhipbﬁan@%@ﬂaﬁé& to%omwtﬁqt &P 5Hoa¥BarAfthen
vanadl um ram of cat al wi th the bal ance being

polfis rarpg éor terpr%ia@eaqhy g‘tpphradThe popet Hiclded, per gram of
gdp%%l‘t ' dJ(WOB %ﬂm’@' dt I@aﬁnﬁ%ﬂfnﬁﬁh @@0@8 &%ﬁﬁ??% Qghaoatlurﬁgg OA@lZ](_)g grams

pore vol une .69 cm /g, and a su area of
p@cieltAahmnmaomal 0. 9/7 81%azﬂs>/af¢lﬁeta #emingt 2| determiped byk- repodxﬁ‘mcnon

'THe §1§§orgfr?%dea gfrarget ag'l?asé\fnr ltlﬁﬂltz}g_/agd %ftot%lq’%ﬁev\%rllg d: ; " %gtcglb gs tThe
shp@cmhaf a poTh bige él)ﬂallb'pﬂl(ﬁl wignomsdisap@s diatnetep bEIBRr At 660% of
fhe QQ[al number ocfapores Y& ’g'he Bgr\éis{%g dl%tr&%{ign having a pore diameter within 85 A
of the median pore diameter.

This example demonstrates how to prepare a support that has a pore size

distribution of at least 180 A and includes at least 0.1 grams of theta alumina.
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dlstrlbutlon W|t

size distribution with a nedi an pore dianeter of at
| east 230 A. Exanple 3. Preparation of a Ml ybdenum

wQav@logsa34 havi ng a Pore Size Distribution Wthrariseioan42651

Pore Di ameter of At Least 230 A The nol ybdenum
catal yst was prepared in the follow ng manner. The

aI um na support prepared by the net hod descrl bed in
mplo2. 1Prgparatio] a YVanadiug CatalystHavinga Poxe Size Distribution

'WRH %%&ﬁ!ﬂppoﬁqjlﬂﬁkﬁp of AbgeARbyPAe WQN&M@I#S@ Was prepared
50T UTTON Was prepared by Condrmng 4. 26 gra

(lmél)@mwma@es ST@aémmesmm@reme@yghgmthoﬂ deesibed in

rrgle %s etgIl wat e?ﬁ{lmplg éh 2 lér?@@ﬁofﬁggp a](? %

wambh&gﬁe@ grmnﬁﬁf V@S Ontvith 82 gmaslofi ﬂelolnzcrﬁfwatdére fspil Ioﬁfhe solution
The2 eat ed solution was cooled to roomtenperature.
H oft he solution was 5.36. The sol ution vol une

vvas atheist@thats0pd2 (100 yY w3 1ﬂhpte@ﬁblt€(ﬁd1tﬂ\ﬂ1% @hnadidd@impregnation
aI um na su port (100 grams) was, i n(gregnat eod W th the
RO asfdrPT hprusy ik persiowt! agifagian, digéat For CAongsyprgl hours, and

W eases a0 g s B B i

vasdium, pgr grahaf yailysonilaihn eaﬂaﬁhemémgrsapmrtofrhwhnalddﬁnwralyst

e AP Tttt fon Sy e oin S g RS b b iR o 0.69

winf/B, adrBdifar apareg 100 avg! eﬁdmtmaa@péer\ma)f ﬂ@rt@tamﬁmpotqtores in

and a urface areg of 11
%ﬁeﬂ"fﬁi aﬁrtgrbut@? OB yrmadiiR eatatyst ha%efrre éranptﬁr 84dthiny70; 4y ef the
p@-ﬁﬁn%@%m@&rl bution of the nol ybdenum catal yst had
a pore dianmeter within 86 A of the nedi an pore

di amet@if exappledenonsites thepspaeticrads Gohanps epalysihrang apore
Q70110 éh Wk Qtne&ﬁﬁ géér)é SanfBY bPg @aSWOeA si ze

|an pore |arreter of at Ieast

Q@lttl?!il/fédlﬁaiydr@ Q),lég [Eg{ Sf 1% E%g&ﬁt A '?H r'n81';}bé’v n‘tlm cata%%{j was

FOr e D dadllel 1

pebybd ertberfollawag mameat Fie piimiwasippore paparet byithe eethod described
fol.l owing manner. .The.al um ort r ed t he
N L R e R O R Rt R e &
?mﬂylsbheiﬁﬂuiﬂdpr@gﬁa?ﬂmduﬂp rag pr&bar%bﬁﬂinlﬂilmﬁ%gQB @Msgﬁl ZS

. rs S |-ONn._wWas co | NN
&?ﬁﬂ%‘@@vfﬁqﬁwo M09y lg]rza?r’f%m%? %@y{z% 8¢/ é?ag}g'f'r?fof

2o AAbREATE (VDX hes. 4 1HAER of &icktized "v@f@ to form a slurry. The slurry
of nonoet hanol am ne (MEA), and 3.28 grans of deioni zed

Was bqateddo pPGrietilglisselptjon offiee splids. r Thehgatedhedetioa was c66led©
%}%ﬂ grél %: tgl.?é lJ'Ithegagl rﬁqq;ﬂéet Joglr’uz)? ulv}rag§3 E‘g% %}E }o%qr ﬁ‘.\{r!eu\%a{s\?\gjgsted to
ﬂ%tdﬁmmhdmwmnedlwa@ﬁ 57 grans of VOSO4 wit h 40 grans of
dei o wat e sol ution, and_ secon
ol ut Iitih Sioa 0 e-&in vER P s B o
n?ﬁﬁ&dso‘hﬁloﬁrdg@@ fdrReoGRNRINNREasTRALHIAbNY BliddR 189°¢ for
to yield the nol ybdenum vanadi um i npregnati on

sqyletat haws, amhibemtaleinadzat kB °C fp2digneat Ehe weiulting ¢agalyst contained
0.04 grams of molybdenum per gram of catalyst, with the balance being support. The

molybdenum catalyst had a pore size distribution with a median pore diameter of 250 A, a

pore volume of 0.77 cm*/g, and a surface area of 116 m%/g. Additionally, 67.7% of the
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nol ybdenuni vanadi um i npregnati on sol ution, aged for 2
hours with occasional agitation, dried at 125 C for

woeevwsroabosour s, and then cal ci ned at 480 OC f oPCR/US2004/042651

hours. The resulting catal yst contained, per gram of
catal yst, 0.02 grans of vanadi um and 0. 02 grarrs of

nmol ybdenu w th_ the bal ance bein supgfort
prael B f?f]{pyﬁﬁ Anyibg Rre Stz |dys§tbuﬁglao hﬁg}o bngrgJ@n catalyst had a pore

Wiafdete RithinCsb Aot the netRH pBR: RM&erdi ameter of 300 A
Thi s exanpl e denonstrates the preparation of a Colum

6 net dhis grample dunhansiates the preparet@ansdfpdiolyray b mptad cyalys having a

s er of at
Lk Sl Blytchh Wl o Mckin BallERUARe AL BIFREL O 0 1
thmple@htlaiev&taﬁon,&f ] Mlllirlﬁfennmﬁ%:tmﬂlum Catadyst having h[Ppre Size
0 S%, . y ( hernocoupl es
H 30ty e hed. The
ﬂ&l}ﬁdyxﬁim/bﬁﬁdm&afa%l’sﬂﬁds fﬁypafréd 1h ftl’(&fotl&%ng pR6fer D ThyvEimina
and _an i nner of the reactor with

t he therno
élﬁpaﬁy@?@f% &5 medath dﬁsav‘aqddg%mpla i Was igpzegnaied with a
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bal ance being prinari I(}/ gamma al um na
low, 1if 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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support. ; Silicon carbide was positioned on top of
the top contacting zone to fill dead space and to

weensdeas4a preheat zone. The catal yst bed wasPCoasem4/042651

into a Lindberg furnace that included five heating
zones corresponding to the preheat zone, the top,
m ddl e, and bottom contacting zones, and the bottom
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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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As shown in Table 1, the crude product had, per gram
of crude product, a sulfur content of 0.0075 grans, a

woesistam3eont ent of 0. 255 granms, an oxygen conPemtusefo4/042651

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 and vanadi umwas 22.4 w ppm
Prwertiey asnmparized i Eablea] . Fd6s7. weeecrefistieqdvagder toythe top of the reactor.
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activity of the catalyst had not been affected. Typically, a pilot unit run time of 3000-3500

hours correlates to 1 year of commercial operation.
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catal yst/silicon carbide m xture (80 cnB) was
positioned on top of the silicon carbide to forma

woabismessent act i ng zone. The bottom cat al yst hadTaSpmne42651

size distribution with a nedian pore dianeter of 127A,
with 66. 7% of the total nunber pores in the pore size
di stribution having a pore diameter within 32 A of the
rredl aﬁhlp exanple derpensiratesrthat doptaeténg thaerafs/Sed with bueleathlyst having
T R0l Wik AR R 0 68188 G0
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gas. The cont actl ng conditions were as follows: ratio
of hy&k o thereasntiwas fEes thstew pitheirepgior taéhe bottom of

(HRIER:. ‘I“ﬁ@re&&@r Vum‘ﬁlfe& @1‘391 b%%l%)to tdﬂ'ﬁ\’ﬁe"ﬁﬁo&n@ mhnnéNYilicon

pressure was he two cont act I Ng

- gashids vmep@sltmail aithg bpt@eoofol?@ I(em to F@rvwﬁda raforst suppretd Abottom

260,010 8 bl 87 TGS po JRIRECAIAN Pl b0 1o

contacting zones wer Breased an
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t hen 288 0C ur, t hen 315 . (600
b B3 gl o LE AR 68T of 3R iRy if i sie
Hﬂmibatltﬁro}liavalgtaqioaé dideter Wittt 8% AlGETR: Ihaiilirﬁporé' tiemtet. alhe bottom
duct e t he rea r and t.ed. as
Brst o h T et o R B 02, 15808 4 i pefram of
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processi ng he crude product had, per gram of

durin
crud egﬂ?mxst/ sifjcang 2atbigie éfﬁﬁtuﬁﬁ@@ GIf Juyas p@sm@é ogrt@mf thaf
QS(tYogl?Ebntthlgé ord l’t@ Qe ¥ dntARMe ?on%7 &hgf tagfst had apore size

resid tiona propertles of the cr
disibiiig with & mediagpere diamsterpfs 000A, With 66. Bxafithe eotal number of

d@r??{ﬁstﬁ{ ;25 ?e]?lzé ﬁl ?ﬁlblgt?ogthg%%é %mterhe Certet-l’{r%v(e}%hfé evvl é of he I%eg fap pore
nlameted i Bestbpe catalylst anctuala@ 6.0b etansseii nRRel L8O 0 A2 [gfmuﬁ'ﬁﬁ)lybdenum

ﬁérfg?ﬁ%ﬁ_-gf @ga:&si,ml% th?]ga %10? Bégg ced ngeﬁ:on carg%e was pos1t10ned on

top of the first contacting zone to fill dead space and to serve as a preheat zone. The
catalyst bed was loaded into a Lindberg furnace that included four heating zones

corresponding to the preheat zone, the two contacting zones, and the bottom support.
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content, relative to the properties of the crude feed,
whil e residue content and VGO content of the crude

wonrodwesoswer e 99% and 100% of the respective pPOPRISRI0@S42651

of the crude feed. Exanple 7. Contact of a Crude Feed
Wth Two Catal ysts. The reactor apparatus (except for
nunber and content of cont actlng zones), catalysts,

the tBEIcrysiedYanezudayuy meitksrpromsris sumpterigh ip Tebladt FIG. 9, was
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0 f 0..376 of VGO
S trtde e Bt Raie TR sha i Ry disa A Gty of 55 during
prodekeing WakIetdeypredict BAd Perl ghand abdr@de3proudk; 1068023 @rambhif Sulfur,
@06?1 I e deponstrates that cont act [ n?%of the crude feed

RES eePoered-¢hermpol Y it epd Ber @ egmpof residue. Additional

HHopriib Ut hOBTdd froduct A8 HSte@in @&Bﬂﬁg ifrRs. @duced a crude
product that had a reduced TAN, a reduced total

cal ci T expaplqdamonptypies tha aorﬁaﬁaag Hhepdederderith tiacatelysts having
?ﬁg §YE 4 ﬁ’fﬂl\%ﬁ witf EnERM é d%@%r %%jh%gooeﬁ%h 9Etl 8k f&. produced

CI‘U e pro UCt wer e
p exidepioilyat thet basks teilecsd &ﬂl\t heectumﬂ‘élf‘f’ FedontEtzsandlageduced oxygen

., Cat a t
gonl' (‘% &ngtgeﬁgkt %V)ap%rt% ?9 hk&ge rgm ueoch)g ex%n VGO
cedaait of thapipde plodsct (exca9dt arfdoll()Ot/Jmf tielyectivaedomatids @Nthe crude

gf contacting zones), each catalyst sulfiding nethod,
¢h total product separation nethod, and each crude

Ekﬂdﬂl@ﬂ mltaes bBa WRide Kdd WANE ARG DRdkehdiorfppiue
EF.&SF cat ysts were_mxed wth silicon carbide in a

%@r Papbe aafi content of conactingEReDfaALYRS: the totalprpduet separation

githdd Yeplde Prd R Sanalyie rapk %ﬁalymhma;ng GhethJABV&E ﬂl@%mﬁsssddesmbed
flowthrough each reactor was fromthe top of the

Wé%%f@tn@ &o the bottomof the reactor. Silicon carbide

t t .
12 PRShL e el POLLOT AL SARGLPK :665R0 10
wenied &t the tppzadtte raavtbra The prudfofetdaﬂwagthmgb theAd¢heat zohe top

goant[aach gs %({nsel éolttgl%nc%n’%amg zone, anci( %ol%{om support of the reactor. The

contacting conditions were as follows: ratio of hydrogen gas to the crude feed provided to
the reactor was 80 Nm*/m’ (500 SCFB), LHSV was 2 h™', and pressure was 6.9 MPa
(1014.7 psi). The two contacting zones were heated incrementally to 343 °C (650 °F). A

total run time was 1007 hours.
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were placed in the contacting zones of each reactor,
silicone carbide was positioned on top of the top

woamisaesasmg zone to fill dead space and to ser PETAS2@4/042651

preheat zone in each reactor. Each reactor was | oaded
into a Lindberg furnace that included four heating
zones correspondln to the gyeheat zone, the two
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ositi nt he top cgntacti ng zone. The nol ybdenum
PO e L kel Thes 9 R cpmigk g goics And &1% o grB st
Ex an’pﬂn@x&mp@BU gieudcbeMell B yMaERinPhiskd @itﬁ'llyﬁ@lcgn edrbide mixture
Mexi g was, filtered, then heated in an oven at a

f”@rfﬁb} %{ft%ﬂl@ﬁedge thgbottopsoprytnegpne; Jlhesaialyistiscludeds parigram of
thaysrods dgtrﬁﬁsdoifn%ly@éﬂﬁml 17 YdxBg éﬁ‘hf-ee [ AREL Lt es

sunmari ze Table 4, FIG TIl. The crude
phosphorus, with the balance belng alumina support.

A molybdenum catalyst/silicon carbide mixture (12 cm®) with the catalyst having a
pore size distribution with a median pore diameter of 180 A was positioned in the top
contacting zone. The molybdenum catalyst had a total content of 0.04 grams of
molybdenum per gram of catalyst, with the balance being support that included at least

0.50 grams of gamma alumina per gram of support.
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fed to the top of the reactor in these exanples. The
crude feed flowed through the preheat zone, top

woamisaes93mg zone, bottom contacting zone, and BOTHSE04/042651

support of the reactor. The crude feed was contacted
with each of the catalysts in the presence of hydrogen
gas. Contacting conditions for each exanple were as

f ol | olsExaqmpls & 2 ineplnesdqael vefesumisobalipgtal stisiicaiumaitidp mixture
GO A% Ljal Gosibhed ﬁ%@ﬁétﬂ‘éo&&&gg S%B)f? ] glcy'g O?§b%|ﬁwobalt

pressare of each system was
mtglygt igelpded P.1¢4 rgrangs of| mplybdamzm 20013 rgnmsof@bbajo amamt)z Ingrams of
PR AAEN R IRl Oalv.tﬂ}—u:rlla §@pofe, el i ng

Pact] ng tines. all contacting zones
wer e 34iolfiidetib @at@l@t/sﬁla:bn 5£18idb aixtareqfi2 Cm?)tvaa‘étpbﬁﬁoned in the top

After. 500 h ete ratures in al] contacting
FoHadng&pny- %ﬂo&fﬁg St e seRe a3 @ﬁ%%@afmtéctmﬁ zone of
Eaemplet acti ng zones were ra| sed to 354 0C (670 OF),
hel d at_354 0C for 200 hours; raised to 366 0C (690
OF) xgmple g the arolyRslenup gatplystiag deSﬁab%iéel thegoBgontagiing zone of
108)was ekl viith Sifcbn@ !

ST 0 Loyl PR AT 30 o
P’@ a final tenperature of 399 0C (750 0C) and heI d at
399 8{ al
of 2381(();1]{1 %Olq %Pﬂ{é:rﬁlﬁl ec‘? ¥no 3‘&1 /1\}\%1?3;%9{%1 st?s 108%6[ ?ag}blde mixture
Etberiny ¥ wrels p@ltxﬂ)ec@mim@tﬂﬁm\dmntaymg@aa ﬂlpﬁx&icacinyd t he

t ent t
B B0 L BB 87 Bl B 5 el St
momﬁ grapis oflnicke, apd O gesind of phypiphe Syitr thabaa@elbbﬁg@mrﬂlﬁh

Table 5 in FIG 11. FIG 12 is a graphical
P8P esent ati on of P-val ue of the crude product ("P")

- vVer sus nidlybdemuicdtalistilbon ce@lﬁﬂ@m@&u&:gﬁz &A% @Jay ﬁ@sﬂﬁ%@& ft/tRe top

of Exanples 8-11. The crude feed had a Pval ue of

-Ffélé@fmazcsle Photelybdenumcpsalyst was the same 2pdn f@ﬁmg@tﬁcum@m of
Bxatdhieig. of the crude. product obtained by contacting

the crude feed with the four catal yst systens of
Ex anpFiade fom the Mas elatfoye (§ulf povlegigdovasdlersd, théreheated in an

Eve\’l% MEe raH?@oicg?aL%e(Z@(? Q%qu‘fw% er s él?sitg .fgrfnnt%%xrélﬁgfegd %%’

for catalyst systens o
Exampites\fal Llenvingshegropetids, semfmarizevioig tTable 41 A&, 1 N The ¢rede 8&d was

h 2300 h f le 11, th
16080 R Byl BET Bl ot e TR tegdopiipfs prehen
fae, telacdmtatctmgtqne; ltottﬁﬁycobalcmngfzenf ,afd b&tg;ltm hgbgo@ bEHHE rda6iBF The
e tria elat| ve st abl e uriln
SR Wifo RS B T ataetse T dcroneat hiosmas
Sepatiak Gandlti‘b%s ﬁﬁ'@m dxBmpleGreral, folldVs: RatiPd 48 afdked %ﬁ to crude

é %F product remai ned re3I ati veII%/a constant “durin
F‘g e CARiACHE FYas d A& NBY /me AE00 0 SGER), ané)ileeetptal prassEscarfighad

é!y@tem' Was\WY Mbatlr(‘ﬁ4 7t PG | EﬁSV%s% rr%g (e firdt 20 h rs of

graphi cal representa |on of net dr ogen upt ake
eontagiing aedithent iapvered it 414 by dor the ma(nimg Jonfaoting thues. Temperatures

AR S e s C16 RLRTRUEH) Soney ¥ BHEGen 2t aphours
trhb tempﬂmdlrdmyn ald nédraaxting gorteh evereroodieolfed @l follotvs: thempafatk &R the
é Sé’e%‘f %%{/Setég ga%s toa%aa’rép(&?(? °F§ fa at 3?5 ‘pCefC tr |2(\)/Oe Illours I;Esed 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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crude feed over a run tinme period of 2300 hours was in
a range between 7-48 NnB/n88 (43.8-300 SCFB). As shown

woOonodsloes9313, the net hydrogen uptake of the crede/uSemdo42651

was relatively constant during each trial. FIG 14 is

a graphical representation of residue content,

expressed i n wei ght percentage, of crude product ("R")
te@rp@t?éurr ah3%9 %7% 090 and hgld g °Grfor 3 hemmsaloy & totalywentesting
AfncBrasmisr8- 11. In each of the four trials, the

crude product had a residue content of 88- 9096of t he

r esi diljee @odetpreductsiwerperipdigdly fradsied Rl @tmmﬁ"A&Sﬁdrogen uptake

t t L
B b sh{ee shAOP SRERLV GO, SRRl bbby, prueee
valtied fysropyridsexftheatudexraodukcs prddtudd in Easmplet 81 lape. 1isd in Table 5

qggﬂ n FIG 14, the residue content of the crude
& remai ned rel atively constant during

si gni F 13 3P s P@ihi@NfepRbserf@fon of Pivalue ofFtHecrubie prctiug (“ ) versus
gr aphi ¢cal representatron of change in APldaravrt

fRdines b e f95 eerdh b the capglyspsystems of Egampless-11 e(crtlde)feffddtﬁd aP-

eagdoh hfia €
PTG A0 AR, TR0 AR AR i o e

proder opiatngd by casacting the chyde é‘mdtvadx thevpur pasalpst sxitenfse@Examples
Wltl I?e Eaﬁlv&?t @!)1%’?.’}00 %X%&,gp@? Q/fcllu AR cﬁfﬂe gro%iuo]tée ained o gt least

respective n eac our triafs, each ey
pﬁ(f@nmtalyhasystarrm o§ Exayilgs §-10. aIanaragreleflrlom B8aRe fas db@Bt1.5 for

08 e 9 e X B SF P EIER RIS KGR e v

r, er Femptha (ﬂ’&/alua od theARIdegpi@ltict fgr &fch tﬂnﬂ iChbfiBe PFDRY EHa8 tHeRrude

n m 21. APl gravity in this range
Bod 208 b i sy Bnably fing fentdetnbgor samp g enl feed
Hid ndt HagPRp&ate). r&@sfh@ﬁlﬁnﬁ Blc. D, B PA%N:EBNiHE @RHIE Bloduct remained
ex ressed I n weig fpercentage of the crude product

felagypely R T feantpogtsons piyach tish ceept M xeapld Wsin which

¥ PLeNR ifeXpnpl es 8-11. Plots 172, 174, 176, 178
represent oxygen content of the crude product obt ai ned

by cofifatt isagravhisakiepigesnfasied ofwet hydrhgengwptakt Pg t:rugyﬁsé (1,”)
St Rhes § ﬁ'fdr]four ?&g@f:%t\éﬁxg }f%tg}gg‘r%%nﬁg Hﬁ%rd Oog%?é lﬁrﬁs 148,

an oxygen tent o é cru
BEAchp2ckMdeprprenithet hydnogtnamtahe( ylganed:bmtoam:tlmgttha crude gaed with
roduc

é(fcﬁ) B}‘t%e gzgtgﬂﬁst s¥59015 xamﬁ 10811 grre%rgg?vei% rI\lIleg E‘é‘? 8%?’91&@(6 bya

uring eac
aodd feett ovef a tinainge pedied pf Dlﬂ@dioufs%hrnﬁfhng@b&ﬁzée\ﬁeﬁ Z5/8 Nm®/m?

S ter 200 .h s of co ctlng tine.
ARRSOBYGED)  Shamin B den e aitantoeeh i @ thsddhde foed was
1ela€idel§ bordRADNSInE dhddSrikinat sel ect ed organi ¢ oxygen
conpounds. are reduced during the contacting. Since TAN

was 6ol iagewhicrlrepmpesition efdatifiecontent; exmgssisin weight
hedeBlab e Gf ERAL pdliud: B8 vasRALL HRAP Ig 3’2) & §F dtp é%él!y& systems of

cont ai ni ng organi ¢ oxygen conpou are re
BamadasiSvidl yin eackof thedourdnals dlneoaande fireductirdai residiy congainif @8-

I
Nl L R U L —
(ob@iviof thepariide, pradudt abtaindd y whtabiyidy thgendd feed withl ﬁlefc@@@spf
160NmV, 100 B i on rude feed
¢ Stﬁ‘inéﬂ efiqé é@ﬁﬁ%cntsﬂ%efg %W“tnﬁ’é éh’ge gsidup éOIEfrrtﬁ gkthe
crude product remained relatively constant during significant portions of each trial.

FIG. 15 is a graphical representation of change in API gravity of the crude product
(“A APTI”) versus run time (“t”) for each of the catalyst systems of Examples 8-11. Plots
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feed. At a tenperature of 399 0C (750 OF), at the sane
pressure and ratio of hydrogen to crude feed, the

woedsabsosm of crude feed MCR content was 25. 4 WRCYHUS2004/042651

based on the weight of the crude feed. In Exanple 9,
at reaction conditions of: 371 0OC (700 OF), a pressure

of 6.9 MPa (1014.7 gsi), and a ratio of hydrogen to

dphid 66168 ol Hirerre R a0ty oSdrsyudameduceehiangdy ahtacting the
el S R Rt Bty M K SERENE i 508 e four
(g0 egi)crudgtpraduet hed awisoestysua eange fromatsi 0707 chy dhe @b gravity
td.on 0f cru f.eed ont ent
Bt B8 Do rs MGRalARN G S B esib s T e Re gAY
Thiresparmis teasAHl gredyadfitercride podids ih e echgd/EBmCIM-2N95. API

dempnstrates that t cal ¢i ned | ums. 6. and 10
GEvRY b B e o TIo 0P AP B (PRt | on at
hi gherig.e hbi@S rdpRRBhtte JF 0L ichReht dpkHIRS ;

9 ?ret al s g% ﬁ){%}? Tﬁdgse éxtan'pl es’aédeermnstt’rcg‘?e thaltﬁswaéﬁlt

EYrtHREe, Frthaceiqirradyc - viverruarndingg (Ve foy epbgH theamgalyst
Eyshsff FQa@hle¥b . PRE 19D, 1TAI £76C @i’@ﬁ}ﬁ%tsélt g%)%gg gﬁ%{% pgﬁhe crude

crude product, while maintaining the cru

produe obtairied by eentaatiab thejorudederd wikl the eatblastisyssenys efffiiamples 8-11,
0 r operti

OB U SE LU LG AR .

Eedibrudeiirddicsieidentosgzepeoptenttin e sangé fivme).@dele006 @thustper gram

re,wthin,20- 3Q0%.of the sa ties of th
B Sac bRl e ARt | AT B8R BT, OB e ettt agyng proce
piivdua tretnkangalrreldtivel s comBntufeoREEtbuw dffto@adiil tied rThg edatively
upt ake by the crude feeds of at nost 44 NnvnB (275

i85t o eniegtiolbe cdipraghen damorsiatesbetstlegied pgagic ugeen

ﬂfmﬁd’ﬂl.ﬁds&?dfrél E&ﬁu&e@@lﬁrin%ﬂﬁc@rﬁa@hﬁ T 868e TANAasMIdoYe&iREd Bbese 'y

of at nmpst 61%of the total N /V content of the crude
PP esuih P8 PRriifrTes that Ableast prosipp ef the parbeitylie corfainug egganic
8ikyoBR O EpAIndsTAIE revSldaeR VeI FBLhE ADL-EtboRhic ?&?ﬂgﬁg P%grelic

product was 88-90% of the residue content o
p@igan compeouader age VGO content of each crude product

was 1 06 f . y fo GHU d.. T
vor ar S RBPIeIT, aPEiATIERRRER 01 o B0 O LBl GGt i e
0f014.A@siprhd graiieiof hydrbgantie corde tied HE &), Nmfrin® €1 (0B SCFB), the

Vi, SCOSI f.e rude. pro t was a st A5%.0of th
{FOBERR o trof RS Fbl BRGTH il ooBE e bR e i
febd.aACK wd@eﬁﬁwoﬁr?%) RCCa30edFy,sit thelHavié p@ssrd @ eatid afdrydrogen to
Distribuytion Wth_a [ ore Di anete At Least .
e %G%WWHM chingﬁ‘g%@glﬁﬁd?H@aﬁfﬁ%ﬁ pv W'ig;ﬁ besed ppithesweight
d2hd duderred reactor apparatus (except -fornunber and
content_ of contacting zones), each catalyst sulfiding

. nes) 2
met hod Examels % #ireactipn eppditionsehaf biG 0RO 7Bk hotsartiofdat MPa
ggw PR, QHYE tarBRRhY RSB ERdL REd SRR 1a/Ae IR %@Ps}, Bhe
anple’ 5. Al catalysts were m xed with an equa

xeohqiign oberude fepd MR ennbsintiwas IThewtdpUdecdfanglie Whight of theaaade

C 0 G e reactor to,tne ttom
fgg 4 %gz{ tre}é@grtag#g &BPPI ggﬁﬁc"gﬁ,g? %8 sami€ pressure and rfglo o?%yérogen to
crude feed, the reduction of crude feed MCR content was 19 wit%, based on the weight of
the crude feed.

This increased reduction in crude feed MCR content demonstrates that the

uncalcined Columns 6 and 10 metals catalyst facilitates MCR content reduction at higher

temperatures than the uncalcined Columns 6 and 9 metals catalyst.
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was positioned at the bottom of each reactor to serve
as a bottom support. Each reactor contai ned one

woamisaesasmg zone. After the catal yst/silicone earhise®4/042651

m xtures were placed in the contacting zone of each
reactor, silicone carbide was positioned on top of the
top contactl zone to fill dead space and to serve as

a pr efbese exynarles demonstnte tacqosiect Eackdedesdtwith awetatively high
'1@9@ el BF 6.8 Pwlhth BED& Hort u-,stm@&?pﬁoheées bRckuded.dbr Sfiile

heati ng zones correspondi ng pr eheat “zone,
émtammlgrﬁlge crofeceediiotil ploduds mlmm ssabpim and witheslativelgemall net

f h_ of t h
AR S A
rpirogenree of 6 crniB feedaghifeoslet td p@gerties dfale a@fidd lh'edl&lt l«vbféﬁﬂthm 20-

to formthe.cont g zone. For Exanple 12,
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condi tions for Exanples 12-14 were as follows: ratio

&t mpst @l Yok tha tetal NéV coniget of ddryslededddwlile maintningaBivelue for
ﬁcr%c@g%@?é\%e%g Ogmgggiﬁ}ge Jﬁi‘&e \écco % eglch cgg%e (?uc’? was688 90%
I@éﬁle e@idun coemof tielcyude dec84 Iho @e@@Of CﬁIF)corﬂm& of each erude @roduct

d,at,,343.0C for, 120 ho
S 705 VLB B e etadfeed e SanlP APD gied St ecch

tci'ude pmuacms ngo-2 mﬁsg tha APLg @it s ﬁmg atuae feas, wigRahd Wewsity of
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Iﬁ&am@&% 1By 4y eoathoupt aa@emmseed Wi ch_k;_m/%g% I(Ia\ﬁﬁ% 2PoR) Size
anqnl'e cru e‘fﬁg u%; !'. a T o : 1 _EXanp

!ﬂﬂr‘g&ﬁ (ﬁ)‘nl@mlz_ ‘tl)Exafi\BIéls 'if‘ €4 %éﬂjx%ad%roa% g&ﬁtup SEQC%‘( irdmhlumber
in a range fromQ. 3-
eeshecaéant %fgcomacm‘rgemém@@ch @é&ﬂ}’%ﬁr{gdltlh method, each total product

T
4. 3113aEBpts vengmixed withiad eqpal veluat ofisiticem chdiMled Tha crudaged flow
g& S peagtmo a55 o%rl %{ntct)gh & s regclz'{%{rqﬁ,glgeebg) ;0? lf‘r% Va}%u: 11%8% carbide

uring cont ac
ganpositoned atthd lhﬂtorrﬂifeaﬂf redcﬂ)orlo NN a(‘tfb&oﬁ@ﬁﬁ)ortd lHabKl@actor

cont.acting of the cnde, f e vanadi um cataly

B Rl QB oGty o doro e A DS Rat PGS IRSS e liced in
edonaan tz@ﬁe 6F deeadtéy, §1H&m§ CABRIS vak BbsAthdn¥€ oh Bp@? the top
amount o ydr ogen used in conventi onal processes to

FoRRE0S Z?ﬂea«b i dPcspage s inigpsive adesdiedizgereia eadhtyeactor. Each
ket WRTBed iRb a L BRBeRHHMAG SRt ki 28 ﬂﬁ&fﬁeaﬁﬁgl Aded &BESHonding

to decrease the costs of processing a crude
Bdtbié picbeahrong, the opntarting adnet dnd the batont sigpori The arie feed was

I a_crude product
\?\ﬂt c@gﬁ)@% %{lﬁgﬁg%ﬁyﬂl Sg%/\@rt%c é1r 65%5 Lﬁ’ﬁﬁ% Bt5%ne crude
pr odus teatplystéhilived cdrbidantikterei (#h@icm%) chad poditidret de ripraf the silicon

cat.al yst . .
car%n%e ¥ ftorm the contacting zone. For Example 12, the catalyst was the vanadium

catalyst as prepared in Example 2. For Example 13, the catalyst was the molybdenum
catalyst as prepared in Example 3. For Example 14, the catalyst was the

molybdenum/vanadium catalyst as prepared in Example 4.
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Exanpl es 15-18. Contact of a Crude Feed Wth a
Vanadi um Cat al yst and an Additional Catal yst. Each

woeeistoeso3appar at us (except for number and cont ear/ustoo4/042651

contacting zones), each catalyst sulfiding nethod,
each total product separation nethod, and each crude
pr oduct analoi)/& s were the sane as described in Exanple

5 Al iThe.eanigeling congons fr Fxamples -4 vereds fdlomisi @tio pfiairogen
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space and to serve as a preheat zone in each reactor. Each reactor was loaded into a
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gas to the crude feed provided to the reactor was
160NV (1000 SCFB) for the first 86 hours and 80 NmW

wO0303/066BB) for the remaining tinme period, LHSYCwaS204/42651

1, and pressure was 6.9 MPa (1014.7 psi). The
contacting zones were heated increnentally to 343 0C
3}%50 OF) over a period of time and maintained at 343
dberie farnaestthat inclipled fops hedting 20Es wouesgondimestodhexame! axe, the
MONSIhAS Sonkhahd BR%M ~crude feed with a Colum
gﬁrret a%{lg%t ellll yst havi ﬁ%hgﬁgﬂ)g?[e size distribution with
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o lybaEdum SV bepREd BY tHemeRdldessibed int [ eTIRVARMG M
relativeto the sane prquer3t| es of the crude feed.
AdielystisBicang qrrbidgmixiye phSgwe s WasRpsitiopgdsinithedpy cexiggting zone.
hydr ogefaHBlealsCal¥ddiiRBalCatiiSy i i om’
Speci fi g:gfh?z, as shovynai n %&gg%lg&gl,c\é%?dé%%%y@ﬁémc)rﬁae
pestidined irrthe beitompeengsicting zaneswith BondditiorabearApst being He

AR 0 1 FAOTBL B T SR i

il
caoalystlicod cabidermittud 434 crah wax yepitivnedint therfop @bntadting@sie.

50% [ Si t f at st, ./5% rel ati tn the sane,.

oD onclitratib B wtAaRiond e BRRYstichdt bR et D e Bp fiahed in

e bdtieh SoftEaity eert, with Eeaidpitiosal taalldt vRRghhda6lyBdendilvanadium
gravity of the crude

ravity of 100-103% o he AP| i )
gaégaﬁt of Prepasi o ,Pieh‘i %éma@dm%a%w Siliger easkide migyre (30 c’)
nadpdsaioatyitke ©p0OGHHARRSoAEXanpl € 18) produced a . .
product_with incregsed viscosity and decreased API

gr avi yFxpmplelByByren (Gless WaskoSerpgration Napi YggkahdSiAy) bads (30
E8 wefdidRith 80N MHUIhiaPEnd AARE €ased vi scosity and

decreased APl gravity, it may be possible to infer
t hat CoRé hgniendaon, Byati) derhixamples 45-08 heting the poweftiee slimmarized
1 et of Feed gt
s d? o IR e FOLE Chie U T ulne
preh@t £dne, topnentasing essy bditth ¢ontaBisggaine, afid bdtem support of the

rqperties of. the cruyd eeds are.listed in Table 6 in
RO T S5l heey s SO L SR Bt b B b e ot
h}ﬁirégkn(gﬁs. \Cdmwdfiﬁgi&mdﬁlﬁﬁj ﬁ.g edclilg)éﬁﬁplel efer dolRvRY ir&lRbfthdrogen
t t
§5550 WRAE i PR 10 T Aercion B O Do L ASCED) for the firt 86
B A0 Zahe90 SOaB) Bf IheQbmbiAl tdf)pefiod, Iy &8¢ Bl and
run tinme. In Exanple 19, the LHSV during contacting
PHESUICRI S5 MBa G 7 @she Thareniseting Fses Weyrhaated incrementallynto

. . r a .

HASTES )08 ey Lt Ruboticnn a0 iipepr 140
houts.f or 96 hours. |In Exanple 19, the crude product was
anal y- ] N, Vviscosit ensi.t VO
cont ohEse PRt S BRT A ol BFO% e (3 Pish ColifRR 5 meta
ctalysehivigf a peee siksdistiibutinalbith a median pore diameter of 350 A in

combination with an additional catalyst having a pore size distribution with a median pore
diameter in a range from 250-300 A, in the presence of a hydrogen source, produces a
crude product with properties that are changed relative to the same properties of crude

feed, while only changing by small amounts other properties of the crude product relative

78



10

15

20

25

30

salts of organic acids during the tinme periods that
the LHSV was at 12 h 1 and at 20.7 h 1. Average val ues
woanostoas3pr operti es of the crude products are BODMS200M/042651
Table 6, FIG 18. As shown in Table 6, FIG 18, the
crude product for Exanple 19 had a reduced TAN and a
reduced viscosity relative to the TAN and the
1 the same propsrtigsynd thergrle fhede dhddiikrmplly, diEngaPPeessing.irelptively small
aSe of the APl gravity of
Hﬁm L{g’%kggg%% d]‘pa%roé%%?‘o/@dof MCR content to C5
asphaSp@rf@gllx:@hslmml gblat, FIé‘as},i the @udengdtmhasm‘TAN@f at most
t e reduced .
Va7 AN o e PR O R 1511y e Y RBANGhoducca in
&sphplkt EheBeach hadatotd NifiBe amteteof 2 ast ﬂl%;mthysgembzgmt of at

PR3 SR RS, EORT D S PHES DaPerapyell e foed

deﬂibﬁalﬁf?thle RfvAE befutth Biodacl bk Anaes 15a17h@kh hitBdh API grav1ty of
onents that have_a tendency to form coke are being

ﬂ%(gg%/d of thy AP eiayRY B?@%i&‘&lfie #edo had total content
of POt BSPhiAR, tﬁé’&h&é‘"ﬁroéicﬂ?md@c@@ ufi@r Qb Eratgaﬁ,n@éonﬁ%hs @%ﬁm
of the total content of the sanme netals 0Of the cr
fl &enrodurpda piglng ithopareased viscositeansidseisassd ddl gtavigaselative to the
I

@co%gf"grgc{ %f’p%aﬁwggfgﬁe rrcgg&sbt@%% eﬂ%lﬁtﬂgb lggl{e] g& V{sgo%ﬂy and decreased
APh gratutn ntsmayalre fwesile i médr ftledl c(ﬂmg'artll‘wpolambhlé‘ﬁﬁoh bf tha giude feed
twlagm%oant acting zone is greater than 10h"1, as conpared

bFegCess that has a LHSV of 1 h"1, to produce
Elxnlriiale@ 19.ddeitactviftatiCiaideiFeed atV s TSV, Thecoabicling systeMs and

e oo G it s BrBET kel 0f Hovsiet of o grde feeds

alel 118 it DSHICOMTCT 1 ITHY RERSEg RnéiBoREKd:e am%@low a ratio of
vessel s of reduced size relative to Commer cj

- Bydipgeappetoths guffeedyoronidpd torthe reactan was; 150 %WaﬁlpWGE@

. preSatdwe. @MPQ'(F@@W%D%%&MQ&% ome%n@a{rfg%ﬂe%%@t371 °C

rOdUCtI on sites that have Sl ze constral nts (
@@Qrﬂfﬂ fer the tatal ey @me.ak Byamplesl)), thet & duripg. Come«ﬁtnao’tas drfcreased

Qvegaigﬁod: (ﬁetgneairrory ‘rll rh“%iI $2 E‘D %aﬁl‘&gl}rlgcgat-li% 'ﬂp%xaigéﬂ{o djtﬁen the
contacting systems and T € catalysts were the as
E%Nm&;enbmase@o a’eﬁm he! a@d nﬁmalmvdm 80 77 forrbmangp. t h e

rope t
e’ ciagognle 3! FE ohfle FRANS vhsinfbtze e iR B b,
datsay, WaiQ corneﬂthesmmomam; hetéromgmz onRsnt) dhd chigterdlof SR MAGEN metal

PR b TaE RaF ke A CSLIRe BV gl 125 and a 207 b,

Aesﬁager-@uuew&ftheqﬁsﬁ@ﬁésldmeccamlp&dda&sé afe@h&xhﬁlri mle 6, FIG. 18.
contacting zone as follows: LHSV was

t enpefathepa ip ﬁal%l?l @» Elgpl & disr caedei Hﬁ@dufbf‘?éEWIQ é?)h@@ redoed
@EN o arr@%l')c&i ﬂ&g@ﬁ’ﬂef&ﬁ%‘t olife "?ANdaﬁd E&%cw%%&g{é eekd, while

é}g ; pressure was 6.9 MPa (1
rtPA gravity otiba divde produdt wap hed- bbl% ofithe Al axamtyngf th@crgde feed.

S B o e AL
MR ogent dral Cyasplaltéms domeas whe m&uﬁddnﬁat(naeae ﬁheS(ﬂiij theaMdR
Eon%en% and Cs asgha?cenes conten(t ]69 Jhe crudg ?ee)d 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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The total product exited the bottom contacting zone
and was introduced into the gas-1liquid phase

weoeeparasss. | n the gas-1iquid phase separat or, PCAIS2004/042651

total product was separated into the crude product and
gas. The crude product was periodically analyzed to
det ermi ne TAN and §5¥as phal t enes content. Average

PRI 9Aivpy, gngy 280 s3leinmcot gt mest§4 ¢ tlstgtst oA phbe same
Gabtd1 96F thdSrufdHRed@r End sulfheSnleit Jﬁpé @ruae prbet wllét 80-90%% of the sulfur
crude feed had a TAN of 9.3 and C5 ‘asphal t enes

confertrof thefergledss. gr ams of C5 asphaltenes per grantof

crude
o " oy Effles (1 10 B RERE NG colBGk AL AR AEn BEBygbticd uch
drad prd HSNVGhBugh e abitestang zpey is greater tin dﬁ hd,eas pomgared to efl'}lirecess

B0 0P BB Rl e R e s

[selecdwely chivgetagir@lertg 0N entle Gbd Bﬂtcﬁt&B}hdmﬂy 3pute SE19EIHER drbater than
of th total cont ent

BB%FC ude_ product was at st 530%
ROWS I et ProRes i DepapaBne By essels e wdpesrsizepgative to
ChBRIRI9 AN lablaRssels. mﬁanép%s&t sitd@iay ﬁtt,v@{hetﬁaanféﬁt&e
feed. A P-value of 1.5 hi gher was nalntalne urln%

or

SbAdatRFLerIges t(d@ﬁfﬁ‘@m%t BarqdHctonaip ©at levasiee crpstraints

RRAMANG Arshdik Bleilkic§). this case, top) contacting
tenperature that |s 50 OC | ower than the contactlng

ene
tg%ﬁ%}n%gy& . eﬁ?}e %1}%\%%8% hg @aérﬁé escaf d?%]ti T 6. The crude
Ssphaling the praporitee listedin Tahke 'blnl]Fd]@ ]f9exea:k addetto ttheonp bt the reactor
r h n I I f

SR ol SRS e T kB e e Breieor
lhgdh’pg&‘nab progluch 4 dredegitdduat. STheRab comtadtipk @onds @EbdCoicied 41 different

he total potassium and sodi um content of the crude

Y% r om Exanpl e 20 was enhanced rel ative to thée

r educComfctid colitidn® irtdhe R@io@ﬁﬁbﬁh{? RREwER Ak WNoGNLERY Wis 1 h!;
t he crude_&roduct from Exa with arelatively

ESTaRRE Incthe e cPRaRinesPEg Wﬁﬁ?&@?u Et(50R SHun etie phiidregey to crude
FRH v28¢60 ﬁﬁ@xﬂ?'(ﬁ)oo%%ﬂm%uf Ry whs ¥ ahvee: (188, ’f‘ﬁ

| ower tenperature of |rst contacti ng zone
r enovapntedting kenditiogh mﬁtw b@ttqnacorxta@tlgngomowp@urqu;ows‘ drHSV was 1

ﬁx‘atgﬁ%a&aﬁ%%n %%ﬂbﬁl%@ﬁa‘t ctﬁg%{fé’ w%%ﬁl@l% y ms aorfatl gyr)pl}yr&rogen to

at have a ten 'S
codp frad as h@x/Nmanﬁ hmo (SélFBpxram@ pretssuefswa)s% QMPtar(e&lsl 7 psi).

and/ o st ki ness .(f .
Re m)vhf %P?rﬁ%% Z b eerOés‘u’ﬁ‘a%’ n gftgt e‘?@ﬁé’?té‘t‘@%eéi into the
ais-linnisplake @papiot) ntetshet gﬁasbﬁuqujmé&épdi’eﬁfn@ﬂﬁ tdthig¢odictigas
and caoat the c taI eby jncreasing the |Life of
et YT Bt ) et ieghude Prehpor Sihsregealbigpalyzed o
a&@mﬁﬁﬁtANQﬁ&ds&khﬁ&n&h%n&h[St contacting zone.

Exanpl e 21. Contact of a Crude Feed and a Catal yst as

a Sl ufrrsfagenalygs for thstraoperties af grade pradichpbtainehdwingdhe wh are
fifi€a Tﬁpﬁlble@aﬁ@rw( $n000ds %e?ﬁégf%'lr" ﬁlg é)@? %ﬂé a g %Bflal?gnes content

cat al yst pér 100 grans o
eihthoTh grems of Cizeplwitencs perkravn bhcintefecd. utle drwcbroduct 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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and reacted under the follow ng conditions:
tenperature in a range from 85-425 0C (185- 797 OF),

wonres®dss4i n a range from 0.5-10 MPa, and rati 8C0fUS2004/042651

hydr ogen source to crude feed of 16-1600 NnBWfor a

period of time. After sufficient reaction tine to

produce the crude roduct t he crude product is

separ gfe‘%ﬂ’tﬁ? COHFL: HE sy and sadigmdn theedyds paoduet weteat fmed53% of

4isd 101 GorSRPaY B bk ARRBIAHESruds HEN. RFe PAKY
centrifuge. The crude pr oduct may have a cdfg%rcég&%&{uawas

iaf ast lﬁ?/q;qféhle TAN@QF e crusla desidu iy Boaluent 1. éﬁﬁhlgherrem ceihtbed

qﬁg otn%ﬁ content relative to the crude feed.
Fur ther nD ‘fications and alternative enbodi nents of
vari ods daspmtrﬁtd of Extalrepldsrévaad 20 dhaviniglal ﬁriﬂeilnams @tMop}) @ntactlng

Iop L e descri pt
SRR SR 108 Bt o PRl Bl 50 B B o
bbﬂt@jﬁl doak tenés mra:hlyanamdle Ireduf:’@cfn e a@plfaﬂéiﬁ:@ 0dntér AEME Bde product
qsetsg{k% t he art e geng manner of
E PHYifhge CIeH (AR 81 eF?mF elo pe under st ood
t hat nBeitibailIyEre@ictibh 6f 1he ¥&brt %Fm%ﬁ%viﬂ nRAd seﬁll@ Ff Bﬂggfﬁg acids was
herein are to be taken as exanpl es of enbodi nents.

enheResdusing cantrlied Fqnaqegat%filfﬁéen@ali@s F@Itew@glef rsuction drethe total
bbhdshink M ELdRBHRSCSA e e Bintke frf;ﬁféxgmgﬁdzo%gn e

may be reversed and certain features I on
Aativedo e irgdugtian qfﬂtbép@hﬁé&ssium and|sbdinm comtantobf e crude product

B B RN el el b iRl B G o

ebanpiacberrieaswdfddayd? eadumt s descri bed herein w thout
depar i.n ro e of he i nventi
as delts{%”rlg ped™ err Iéa%‘Lg%P’ILao@\ﬁsﬂ‘éon%“ ’? %’51 T/Agoy2 Oﬁ\%e high

’ tmtehmdr Wélglp:trocﬁhpmmalg (far ébl‘abf@ﬁa [0)5 @@M@ltenesﬁzﬁlﬂnﬁ n®tdlkalts of organic

n ng a crude feed th one or nore catalysts to
O Bk by aendh e i ok e RGH GorgBo s ety soal propertis
ﬁf REtHEk andbestiCkinesk (Br Sfaufhe:, @ﬁrﬁ%&ﬁi’or'téf ﬂehﬁb%l%f 'iﬂe&; ure
at 25 0C and 0. 101 MPa, the crude f havi ng TAN of

sqmpaunds at dpvepr tegpngragre plioys puch sempgundp io @arﬁlawesltt@fqr%they plug
Mc%hﬂﬁpjzﬁalpé(s tl‘ﬁ:%f@ b - Gind 1RUBPBF fe Mt&lg%f)é&?er%%lgqgfélgher

metals from Colum™ 6 of tRe Periodic T
ieBIPEraB BRIl Ateposifioendetior thenbirss condacting Zcmeom CoI um 6 of

ERS A O Cofitaleh eonfle FILE b £ 2410 500 iy PR DR
¢raedyst ngi/@lhl—:cata&tsad)ﬂthet applieion§@000105. giams pr @GBH @ean®f of @Rl yst per

| fur t ai nl nds at ure
P00 R o5 it 8 iyt I oPmE REBRURE R e Gt s eide feed
adabactddaindérhie I@Hbl\dﬂhg RoMIHisHs: BRGeratuteAN aQﬁng@tfroﬁP§$4%(185-
2. The pethod as cl ai ned

% %Fe TAN of the ﬁ fimg
T At iy IngraRg 0% Ao HOAMNPbend proof byrlogsinseree toj cgudgtfeed
SOt 1600 %m’ah® 8PS berR@%r tifke. @tftefmﬁﬁclérg%aeﬁonttnﬁe E?}l)cﬁltie the

the crude feed. . The nethod as cl ai med |nc

s rEpdct e cradq rseductis sepatairsl fmp the cetalyst alnfvoaresdn@j@rude feed
lﬁsﬁr%rﬁ S%B%Qﬁ/(%n aégathgsA’suéloasgq{){?er Qt{d/(ﬁ(&erﬁg%)ggf Th'Gud proé)uct may

he cr
have a changed TAN, iron, nickel, and/or vanadium content and a reduced Cs asphaltenes

content relative to the crude feed.
Further modifications and alternative embodiments of various aspects of the
invention will be apparent to those skilled in the art in view of this description.

Accordingly, this description is to be construed as illustrative only and is for the purpose
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4. The nmethod as clained in any of clains 1-3, wherein

the TAN of the crude product is in a range from 0. 001
wO0Q0@3/06393irom 0. 01 to 0.2, or fromO0.05 to 0. 1PCBHUSTlva/042651

nmethod as clainmed in any of clainms 1-4, wherein the

TAN of the crude feed is in a range fromO0.3 to 20,

from0.4 to 10, or fromO0.5 to 5. 6. A nethod of

pf isehhigrthosa skitledim tb¢ @-’d;lﬂmtgpnamimumin&i qf garrgogmoEche ingergion. It is to

R R T

ahexamipled of mbmﬂnmenta; SElamknts) anddnmpﬁlsumey B subbtithied drdhose

10 . th ude feed |S|n one or e .
it A BB SR an GRS g e peceriingeanies
of theBfventankadyi H’é&m@@éd indéepehddhntl$ alltas wakldwee ﬁ@a&erﬁ% e skllled in
organlc acj ds, m xtures thereaof, and _the crude f

ed
Hswrtager %fngdheal?ﬁnsﬁt o i desprtipn of thejipvestion . Grness lgmbﬁgnade
of thabikAbhs AREAbedAREE WAL H@paﬁﬁ{gtffbngﬁﬁe Rpirit | éuﬂi &Eﬁeaéf the
salts of organic acids, and "'east one of
saentiopgs descgbaghn ﬂre.{am\@ngylamsa mbi ning a sup po r t with
one or nore nmetals from Colum 6 of the Periodic
Tabl e, one or nore conpounds of one or nore netals
from Colum 6 of the Periodic Table, or mxtures
thereof to produce a catal yst precursor; andform ng
the catal yst by heating the catal yst precursor in the
presence of one or nore sul fur containing conpounds at
a tenperature below 400 0C, and controlling contacting
condi tions such that the crude product has a total

content of alkali netal, and al kaline-earth netal, in
netal salts of organic acids of at nost 90% of the
content of alkali netal, and al kaline-earth netal, in

-metal salts .of .organic aC|ds in the crude feed,
wherein content of alkali nmetal, and al kal i ne- earth

~metal, in nmetal salts of organic acids is as
detern1ned by ASTM Method DI 318. 7. The nethod as
claimed in claim6, wherein the total content of
al kali netal, and alkaline-earth netal, in netal salts
of organic acids in the crude product is at nost 50%
at nost 10% or at nost 5% of the content of alkal
nmetal, and al kaline-earth netal, in netal salts of
organic acids in the crude feed. 8. The nethod as
claimed in claim®6, wherein the total content of
al kali nmetal, and alkaline-earth netal, in netal salts
of organic acids in the crude product is in a range
from1-80% 10-70% 20-60% or 30-50% of the content
of alkali netal, and al kaline-earth netal, in netal
salts of organic acids in the crude feed. 9. The
nmet hod as.clainmed in any of clains 6-8, wherein the
crude product has from 0. 0000001 grans to 0.00005
granms, from 0. 0000003 grans to 0.00002 granms, or from
0. 000001 grans to 0.00001 grans of alkali netal, and
al kaline-earth netal, in netal salts of organic acids
per gram of crude product.
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10. A nmethod of producing a crude product, conprising:
contacting a crude feed wwth one or nore catalysts to

wonrodwes3a t otal product that includes the cruder/us2004/042651

product, wherein the crude product is a liquid mxture
at 25 0C and 0.101 MPa, the crude feed having, per
gram of crude feed, aN/V/Fe content of at | east
0. 00002 grans, and at |lea@QL&IME the catal ysts is
obt ai nabl e by: conbi ning a support with one or nore
metals from Colum 6 of the Periodic Table, one or
dor e Aom]hnd’n:fspr@]fucinge corde prrdectn@ingdrsingr om Col uim 6 of
t he Perlo i c Taglfbd oL, m xtures thfreof tg produce a
cat al §¥t* PPt EH* W&PHP%&Y PHE RIS JRIOPYFeRdeted pypduct that
mmde@ma kiodt pRAeaUNE@En itk dritR pRERSEB & Siqlll n¥R8rOLt 250¢ Gnd
ég g}gt al _ni ng conpounds at_ a tenperature bel ow 400

0 FEae Fac hgviesad Adt ‘Pfr?@leé%r‘?eﬁ fc deastiapi of thgteatalysts is

bmmgmgg . product has a total Ni/V/Fe content of at
nmost 90% of the Ni/V/Fe content of the crude feed,
wher ei n Ni QOWbIEnE PRI With opgorteere mstalefionyCoNGTMG of the

Met h 1

wher o e il one R SIEL AT et TPk a8l ity o of
nmost BOPgrictic Fabdd, oﬂﬁ%ﬂnm thawsf, thitpdwee aahta]}felq:trec&%x)ﬁgfand

the Ni/V/ Ee_cont.ent e cr . met hod

as claimed in- fhglc?ﬁa E)tb \r}}? ﬁ fe}jiagy%ﬁe\%‘rﬁ%r legk?ﬁrg‘?ﬂm‘i?f(’fone
t he conmlee mlﬁni deitaibihg |cmnpounam@t€a teih Pt tlredR¥ew 6D °10%d

20- 60% 0% of the Ni/V/Fe of the crude fe
5. O arbofling emaelhg o piehiy treridoaracilgs ad AN of at most

Wﬁbet}ﬁmoﬂh@&@d@fe@&mﬁ has, per gram of crude
roduct, from 0,0000001 granms to 0.00005 grans, from

. 000bsEEcthRdAs] it - yhergig theyF ANog oGl oBtct is at most
S0°88 nlodt @@Q@%oﬁﬁmfﬁfe TN ¥ h€ crudé feed NE MEL O as

claimed in any of clains 1-13, wherein the one or nore
&ol unthegnethadads slagmed mmlaylbdewhmlarﬂ@t/ BANwfithgstele prafsct isina

r-Eﬁge ﬂ&hh%"/@%O@b@ @od/”oﬁfby éfg; ?ﬁjhgll“ﬁ (f'];f tl:ll'e4<3ruc¥\h & %I n

heé SUppOft I S CO Ion wmt
nﬁ:et al Hneﬁnqj]md@glclmngl 171-a&f)ofxﬂam’ia é-Peihewedh the TAbII (ff theasd@deqiroduct

ng o | ums 7-10
Ok € RO U R Bof D AR Sl R A0S B oot ™ 26,
i\ime retemadh@isis claheded ah}’]oﬂﬂalm@fl 4(; Imzﬂgﬁa the TAN of rt]he crude feed is
er ei r.t addition with one or -
W@ngé’r}tbo %?EQ%’M?W% %‘?‘Ot 8°Peri odi ¢ Tabl e,
@nd/%nﬁﬂﬁdafprodlﬁﬂﬂ{g@a&ﬁﬁﬁlﬁm50 g OF nore el ement s
from Colum 15 of the Periodic Tag 17. The net hod

as clqnretgarradeyfesskwigh enerns erel‘@talwmsetp@m@lu@mtotﬁheroduct that

B 8esGRE @S irSd 0 ks g o
1cat \e;];%st the:\f%r has begﬁﬁﬁggrtua??ﬂog{tlég agilfh a textrtTl'!gg?la Sucand

3,0l @wle feed comprising 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, and the crude feed having, per gram of crude feed, at least 0.00001 grams
of alkali metal and alkaline-earth metal, in metal salts of organic acids, and at least one of
the catalysts is obtainable by:

combining a support with 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 to produce a catalyst precursor; and
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18. The nmethod as clained in any of clains 1-17,
wherein the one or nore catal ysts conprise in addition

wano@ddsasi onal catal yst that has a pore size PCT/US2004/042651

distribution with a nmedi an pore dianeter of at | east

60 A, or at least 180A. 19. The nethod as clained in
claim 18, wherein contacting conprises contacting the
crude f eedfowning therpatatyst ineatngrit shtalysitragopssor suthsprgseant of one
to co [ t ' [k b,

cat al yeporegif i bR L i RE R 0T ;g

1- 19, casiretlimig orfitectimg kgnditienscathahytshe aodgprodeshdseatiangntent of
the.catal yst., precursor in the presence .of .gne. or e
it SR o R RS Hsitntn ot PRGBS0 GhP a8 g% or e
it df slkalChaialjand dlkalmeyeaih metagiimmetht 20s oPb1HBE Aciddia the crude
ryde feed is c cted in ontacting,zone that is .
il obhesEi spuen S0aLkR: B ASH XA REreRith o 1 PR e Abereanic
asidsis ak aRendincdypyASfM oahd®D 13181, wherein contacting
conprises contacting in the presence of a hydrogen

. $ y g¢
dour céhe methodpiclgimed Brlaim G Mpivithe itad hontert of plipligetal, and
~ . . I o
e AR AR TR0 B 250 SR o BATR i 50%, o
dioktf e ot atf mestrd Yo theragdient adatkati onetadramd alkiplissehrth2vetal An metal
r e obt ai nabl e by a nethod as

g%lg;%?}g%ra@gaghi/&g?ggpgﬁ 1}rgrgd'l- 25. A nmethod of producing

8r ansplar methodas dlaimkd inhe@mi ) grhbrai the totdd cortam o alkali metal, and

R G el B S B SRS 208 R LG R EEE m Srane fom

¢lsabared-70v, 20-60%) &B0-300esBhdlcdniat P DRBiSaétAgarimiing 85 th
O AL Site Brodict, o e Bl end Tno one
pn cl ahdBetBed & claRied WRK OF Aalii®-HWERSSIHE 9rief PRIGL&SSs from
g%géo%tog Z?atn;sr]tg 0.00005 grams, from 0.0000003 grams to 0.00002 grams, or from
0.000001 grams to 0.00001 grams of alkali metal, and alkaline-earth metal, in metal salts
of organic acids per gram-of crude product.
10. A method of producing a crude product, comprising:
contacting a crude feed with one or more catalysts to produce a total product that
includes the crude product, wherein the crude product is a liquid mixture at 25 °C and
0.101 MPa, the crude feed having, per gram of crude feed, a Ni/V/Fe content of at least
0.00002 grams, and at least one of the catalysts is obtainable by:
combining a support with 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 to produce a catalyst precursor;
forming the catalyst by heating the catalyst precursor in the presence of one
or more sulfur containing compounds at a temperature below 400 °C; and
controlling contacting conditions such that the crude product has a total Ni/V/Fe

content of at most 90% of the Ni/V/Fe content of the crude feed, wherein Ni/V/Fe content
is as determined by ASTM Method D5708.
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11.  The method as claimed in claim 10, wherein the Ni/V/Fe content of the crude
product is at most 50%, at most 10%, at most 5%, or at most 3% of the Ni/V/Fe content of
the crude feed. ;

12.  The method as claimed in claim 10, wherein the Ni/V/Fe content of the crude
product is in a range from 1-80%, 10-70%, 20-60%, or 30-50% of the Ni/V/Fe of the crude
feed.

13. The method as claimed in any of claims 10-12, wherein the crude product has, per
gram of crude product, from 0.0000001 grams to 0.00005 grams, from 0.0000005 grams to
0.00001 grams, or from 0.000001 grams to 0.000005 grams of Ni/V/Fe.

14.  The method as claimed in any of claims 1-13, wherein the one or more Column 6
metals are molybdenum and/or tungsten.

15.  The method as claimed in any of claims 1-14, wherein the support is combined in
addition with one or more metals from Columns 7-10 of the Periodic Table, one or more
compounds of one or more metals from Columns 7-10 of the Periodic Table, and/or
mixtures thereof.

16.  The method as claimed in ‘any of claims:1-15, wherein the support is combined in

addition with one or more elements from Colurn 15 of the Periodic Table, and/or one or . -~

more compounds of one or more elements from Column 15 of the Periodic Table.

17. The method as claimed in any of claims 1-16, wherein the one or more catalysts
comprise in addition an additional éatalyst that has been heat treated at a temperature
above 400 °C.

18.  The method as claimed in any of claims 1-17, wherein the one or more catalysts
comprise in addition an additional catalyst that has a pore size distribution with a median
pore diameter of at least 60 A, or at least 180 A.

19.  The method as claimed in claim 18, wherein contacting comprises contacting the
crude feed with the Column 6 metal catalyst subsequent to contacting the crude feed with
the additional catalyst.

20.  The method as claimed in any of claims 1-19, Wherein forming the catalyst
comprises heating the catalyst precursor in the presence of one or more sulfur containing
compounds for 1-3 hours.

21.  The method as claimed in any of claims 1-20, wherein the crude feed is contacted

in a contacting zone that is on or coupled to an offshore facility.
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22.  The method as claimed in any of claims 1-21, wherein contacting comprises
contacting in the presence of a hydrogen source.

23.  The method as claimed in any of claims 1-22, 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.

24. A crude product or a blend obtainable by a method as claimed in any of claims 1-

;
[ 1

25. A method of producing transportation fuel, heating fuel, lubricants, or chemicals,
comprising processing a crude product or a blend as claimed in claim 24.

26.  The method as claimed in claim 25, wherein the processing comprises distilling the
crude product or the blend into one or more distillate fractions. 4

27.  The method as claimed in claims 25 or 26, wherein the processing comprises

hydrotreating.
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