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WD 2005/ 066301 PCT/ US2004/ 042088 SYSTEMS, METHODS,

AND CATALYSTS FOR PRODUCI NG A CRUDE PRODUCT 5 FIELD

OF THE | NVENTI ON The present invention generally

relates to systens, nethods, and catal ysts for
Wwoenabi/msgoer ude feed, and to conpositions thatcraszoeeod20ss
produced usi ng such systens, nethods, and catal ysts.
More particularly, certain enbodi nents descri bed

herein relate to 10 systens, nethods, and catal ysts

&ﬁéﬂ&&%ﬁiﬁ%@ﬁa&ﬁ%ﬁ%@i 1 280x A Gy R o
that is a liquid mxture and 0.101 MPa and
has one or nore properties that are changed rel ative

MELDIGF TEFPRMENEIGNOoperty of the crude feed.

“DESCRI PTTON OF RELATED_ART 15 Crudes t hat g@xeﬁ%ne ol

mor e TopererentiBysatipn Wé@a%@twﬁ%&e&&ﬁ Faf@ysts for
&%%?ude%edb&d%eé}&?ﬂsﬁﬁhﬁ that daf B8 PRYIhE usil sedhagaemgd

g conventlon aci | |t|es ar e commn y referre
nze@imds. ang|ratalysis dYlergpartisnlat ertaipembedimenta ng

syt AR, Gy cpRABE Bl *E?Bﬁ%e‘“‘é%f*”%eﬂs%ﬁ‘vf;‘ﬁ’?“&q’m‘”
thnrtmabptoduct mchudesl qudmquhms ¥ Bnid roxtmesat 8% Cb%i@ MPa

6&Ep$%§% g%ﬁg o?k'%gggﬁggg%%ntaggg mﬁﬂ es. em)vglthB

cnﬂe&&ddlc conmponents from di sadvant aged crudes may
. al i zing acidic conmponents wth

B y, corrosion-resistant
nret abmdarﬁmahfavu&mbﬂnmt mmusmﬂs prapérties thajdb prealiowahel¢rudes to

ocess ui pment use of cor r
R R ARy BPOTog P R S B CR 15 c5pRALy
réfBRed B OdisAA0dnkta8d OMdéssi stant netal in existing
equi prent may, no bed abl.e. Another .nmeth o)
" nhi DipdsiEebLeny melis AGHdiE omPPReRs (e "8‘6?‘&%‘85" e total
abid AuRibbFPAND) of%e&ﬂﬁhé&@écﬁ qngbdemsgea chdéDwigh a relatively hxgh TAN
transportl ng and/ or processin t he di sadvaéj/t a}% ¢
ras FREISIbUte Y0 origeien oF metaF scgpoBeHs ‘g‘mﬂﬁﬁaaﬁp or processing o
tRedSdl¥Rdodd Bful&C ReBRHVAIITBARIC 6@ Poriehts M%vm@gea ctidesmay
and/or the quality of products produced

ro m
involnschemigallypeyfelizans asifd C%IPHSPB%I%S witk @W%Iﬁ terately,

- sén
cBfb L e othnuHockl n B Send ff.f'ﬁ??wgnd%%iﬂé%*‘é”ﬁm e
eqvigmento The usedf sprrosiapcresisiantaatn) oftenmyelives wgpificant expense, and

thRCthk ld Tors Qﬁ Rltaasd 1195)&3%1? eﬁ\g fé Bnt &3 rdt Be desirable.

or gani ca y oun et er oat ons xanmpl &, sul fur,

Anoshgemethad th inhibit ogreasion nBryavileeaddition of priTasion dnhabitostie

bl £ BT RR R o e B T B R A B et

The use of corrosion inhibitors may negatively affect equipment used to process the crudes

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

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

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

have an adverse effect on catalysts.



10

15

20

25

30

Di sadvant aged crudes may i nclude relatively high

anounts of netal contam nants, for exanple, nickel,

vanadi um and/or iron. During processing of such

crudes, netal contam nants and/ or conpounds of netal
oVOL@E6E01t S, may deposit on a surface of thePCTUS2004/042088
catalyst or in the void volune of the catal yst. Such
deposi . . i

cat apyelv Al RUEEs Baf BRI MEgh anGlls of dofe Bonth s,
fermxtumples niakel avanagiuoh, ame ivbor Dging presessing pfsuchicrudes, metal

di sadvant aged crudes, |t e.cost ,
PR BT SRR of iy on Bl by Ao ORISRk ot e
caialybt ar ik éhe Vdiditoltiaspematatalgst. Sselddgpositsmpyrceyeratealiein the

may. al.so dimnish the activity of the catal yst and/or
agta%g@f?l}%caegyﬁ yst to deteriorate. 10 Di sadvantaged

Cr UdEakd BayifoEh iforRpasitonicatalyet stkfacalat $rapid rategiaring processing

S inpeSep st bt B LRI Ry

BRmindRICHT Yole€ PAgIMeR ety BB diing Régraastich’
conventional processes, for exanpl desal ti ng and/ or

theosciviRie e gatalystandios seise thecatalyet todeieremitnt er od | n
CONY D10kl OGS 159 b0 B sl RS Forga® 58 (o

of organic resent. In contrast to_nickel
expriple coabadiunnpotassivgandiopiseckitiny Melelsde metahwsdip of grganic acids are

i : ' £ le,
Bt ppleD} s foud s Bkl by TR fonn bR, for example
desilithgent/oresidoyetshimgn cat al yst particles, particularly
at the top of he c . ' .
cont Sy 8t st Sngi bt 14 o GpuchpraRas Whef intal in metl
saltgafvrgandcacids arapresdne  Inapnivdst toclehamsl wesadiwredwhich typically

TR, WEN TR N e e

dep@h(ijt péfe eatially intvokl @ﬁ%ésﬂaeh@eﬂe_htalyst I?ﬁictes, plmftiaulaglarai the top of

ci cause rapi eactivation of catalysts.

{5 el Rt o T Serhabel onomntontns S i s gt saes of

di'é’diﬁlfjﬁélﬂi.? at thé RploTe! cataly3€hddi deh&rally feadltsi acme®ase in pressure drop
I sadyvant aged crugdes, with ap oxyge tent of at. . .

thisigh e P Gy mal B s pnsae GRS Patn pretessiie irtals o et

Slhdishorgmic SAGOHN Qhisdrapialdeamivalidn dTeatlyesessi ng. 25

Organi ¢ oxygen conpounds, when heated during

pr oc &Ysadvantagedcrydss may OBZAPYE XY T CORBR SN ATty

B8RRI PrSle BSIPIARE cARbSWith B BREeR Yorkonk BPdti168: 02002 grams
al cohol s, and/or acids fornmed by oxidation of ethers)

of eayeeniper gafrt ofdisedvantrged prydemey sRROUREr PPRIsE durne RIgcessing.
%@%9 B;gﬂ% cHRAPEARE GRAHRIEA B SHHHLRIES) nad Yorhigher oxidation

ocessli and cause pl léggl ng In transportation
gan

dompeunds §or Bkasnplostang acids farmpd briexidetiontef alcelpds, and/or
aggcﬁs leih2A tby%g{aﬂ&%ﬁe‘%ﬁb?s) ER di B B33k Rbm Q88 rude

icrent ocarbons,” consistent quantities o o
anlbbr oge norrgdaiemsniiyate epdproent derigrivteckssipgandi coudeplugginigfin
unsat ugat Pd sf ragnents resulting from cracking
Wé@ L1 produced. Hydrogenati on during
pr oc @isudrgntagddi otindel yiply Grilidg hiydregén/dedicichehydusarbofs. &hen
active hydrogenatian catal yst, nay. be needed f.0
AP RG oL HAERGT A el Ba Ao oS S Rdrogen
FRidrhlliSRd2a46 84 2@fQ, 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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fromform ng coke. Hydrogen is costly to produce
and/or costly to transport to treatnent facilities.
Di sadvant aged crudes al so tend to exhibit instability
during processing in conventional facilities. Crude

i boabidesgry tends to result in phase separ at ipgnusboos/o42088
conponents 5 during proceSS| ng and/ or formation of

undesi.rabl e roduc d

S reias Coke Earosmn el IrPiE AR Bt sof lfiihor o reatment
fRipeesses often | ack the ab|I|ty to change a selected
property in di sa van grude Eout al

51 gnPiPAvEReES ERdmsage Hernpy Sttt dofng Hp@Sing in
cBRAtbHANfaHEA. Gﬂ@@msﬁ@iht}ﬁt&ﬁdﬁﬁb @esult (imm&ﬁé sepmation of components

processes often | ack thel-“&g | | o signific
dping precevsing 3¥/on Tarmastionah tf@g ﬁgh%‘ﬁ??gﬂ

s&l?iﬂ@wa%?'a\ﬁd@ﬁﬁ&g'dﬂ&xde?y a desi red amount the content

dertai n conponents (such as sul fur or t al

c o nt Eoaveations) proqessercofipndeckthaabilify do ehanges property in a

a di ngi&sﬁs@uenm‘t&o gi%gfaﬁg&tﬁtkghﬁédﬂcrudes toﬁsglpv\grud?he

divadhgihtagpbaraden Eonfexmptpmemo@é procedses t»ﬁﬂg lack themability to
saEPP AR TR, BEEEME Rra Yt flile % st POty changing

by rauddsifed dmeuit thet dumtam of eertain whiriposentts ésndi a;rsulﬁwmr d

costs t th vant aged crudes. Addition of
Gr %ﬁ’i‘& Bﬁgddéﬁ 938‘3%%%@% crude may, in some
S l t UBbin® Bﬁ)t:esdﬂs foehn sihg ktiel quility @f csude inchide ddding A ﬁluent to
t ent 6, 547, 9 udhakar, et al.: 6 2
g crates*o {ohte: deonSed gareen teeamnaieals BiAphigS e
g nﬁ@armﬂin@maht, howevei, 4enially inciBeas clets of treating

I A e i e s tlient g st eogs o bandle e

da3eantaa8d Mades NS AT ARt 165/ GibRIVBntagodtbneie nfdyy tsemb Or
processing crudes. The processes, systens, and
%@@Pyéﬁ@e%e%bﬂlﬁé@fﬁuﬁh fMd%e patents, however, have

i m yedl R GaBIda7ios7 t@ﬁﬁﬂw@a@epél ,%,Bm 29@ totMSyersetal
techni cal problems set fort

61063:3&6 G rr ek 5935, G ORI RIS S ADSS febeeen et o
b‘td BScid Qa1 ©%370 686 1o Trabiad kel ¥nd,881,38ANb Tanaka et al,,

t’en ency to {)econe unst abl e during treatment, and/or a
desarithe mmyous processs ayiern ud ¢ajalysys fon prRsesing GFHdes. oFhe processes,

B'thr | cat {' 15 ugﬁﬁ@ttﬁﬁ%&% %a[ &) %BWUM BRlvé ﬁ&h@d applicability

e rela anounts of

honztlleesoi’mMy@fﬂm fpchmécal proplems seb(faﬁb pkove. r esi due,
?nre ? gﬁl cal | Pa&%& e}u%%)gaeggr'lﬁqg hmt&deﬁﬁglE %FB&@@EE ?for example,

ani ¢ acl
relatedly hlgb Tytfonteaalepoun dhsc)ameﬁumtabbrdnpﬂg treasmenteand/ar ¢ tendency to

bl e ,
b B e A Fo R el A ABRGY " DltP i
;ﬁ&lﬁtﬁﬁiﬁﬁm@ adlaivety h:lghﬁaﬂmum of:tctﬁleswﬂble?@ntp?nenm{ﬁirmxample,

i ncreased ysage urin rea

e oreamgally d ng Iﬁ%ﬁ% B gL contaminariss R AR Mg 6‘3'?
SrPRAOMRE, anft ic G R&Osbpoaidd). OB udhdiréieytics tenfl 06 cause problems

conversi on of |sadvant aged crudes. i nt rude gsrgducts
injconventions) tepemriatien gd/psali farilisies,gaguding increased corrosion,

decreased catalyst life, process plugging, and/or increased usage of hydrogen during

treatment. Thus, there is a significant economic and technical need for improved systems,

methods, and/or catalysts for conversion of disadvantaged crudes into crude products with
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nore desirable properties. There is also a significant
econom ¢ and technical need for systens, nethods,

and/ or catalysts that can change sel ected properties

in a disadvantaged crude while only selectively-
ovarysnes3@t her properties in the di sadvant ageRCTar2009/042088
SUMVARY OF THE | NVENTION 5 I nventions described herein
rﬂcﬁ@&ésﬁ-%wpfo fleS. trﬁeréyssanmlgm&anpaﬁnm 8 tethyitdheddfor

conver si.oh a crude feed to a total product

smsmsr mstheds, @ndéoua@alyma@twah@pgeﬁﬁle@tmmp@#muwmamged

gener aPﬁl???eﬁhﬁv@féhan%’%ﬁg’o& rth@ﬁga&lgﬁrﬁ%/eg lcﬁidé,o
wms there| n Such conpositions

SZQCP}QE%@P%% rﬁ)ec?ﬁﬂ'léf‘aiggg?r%@:n on%gﬁow S%S Jgggﬁ%fﬁ(t)%ym for

cohveptisithfaichgdefeed tocketomal privdadt comprising s cxnde prodact tad, tin stgoe

a.crude feed wi,th one or m)re t al s to,producg a
PR RRACTONIFIIEOI G JAESHOp GPSEYGR BersI i generaly Flate to
dbﬁ@bﬁ&di:s it have s edontbiedtiohSofohiptinkints thitrsinll Sacktonzposifions can
and 101 MPa, the crude feed haél Eg a, TAN of at

heé@@%neé byusipg theyysterms apd Brd F%%y st s having a

por eThéixﬁé‘ntﬂinSdrBhﬁéﬂdﬁEthM biprad il Adrudpredudt, A6MbAging: N

a range from90 Ato 180 A wth at Ieast 15 60% of

comtectingtarudg faefowith poger aere catalyps tqiprpducsiatotal product that includes

tﬁ%émwégbﬁdcenﬂﬁ@aiém&& i 3 98Hgfid midhhd'i254E 2 01101 MPa,
| an "pore mhereln

I anet e pore size
th¢ gthlq fsui haarmg s TAN ofet leasti0ieand %#@tsml of therratalysis hgving a pore

{
AR 55 A A SO 18 o
&Oﬂfeofdhqmal famber ofiperce umthEANel size distritidipn having:aipary diagreior

%{ﬁ%ﬁp? Pk gtﬁanﬁg’g e C@Er ﬁ%‘e@fz@(’ﬁsﬂ%ﬂ@n E&grmmed*'

UCI ng a rsing cont act I Ng
ty ASTM MetloaldD42 25 amhepntroliing centading kyrsdions suglr thattipecrade

{ t .t hat

RRPLhR 2 ALY o trtibss B R rant BFE GHEE s Bhgbin Tapts s

cﬁmﬁnﬂedHﬂAWMaﬁuﬂM&lde feed havi ng a TAN of at

| 0. t | t f t t

Si 20 Thg PUtRRR ATV SRR PEATOBaE A e 2y fodphdig

doﬁa&inthtQ:lnﬂ.et faﬁd #ith ehmmdre letalpEis b6 ﬁibthimdu gaitﬁl Iﬁé«ﬂﬂ:ﬁthaandud&s
at al yst havi e Si i stributj

el e BiiueeR odian e G C a8 Jriaere.

taé emm&lﬁ@w& Tﬁ.&eof%t 1881063, mkﬁbﬂﬁbﬂm&@ﬂmmg a pore size
cal cul ated as wei ght of nol ﬁ@t enu di;?n Xt ur

o »ith Aqmedin P fizpgtees HRiEsEY AT Method
BA8Y, dii et B pBR%IR d}_sﬁ%dﬁfm ﬂ’éwﬂ@ Sor 8RB, from

N of the crude wherein TAN i s as determ ned
%@ﬂ%sms%@tﬂ&gr@emf n@bbwih@m DR At BT TelEbicpim gpRangs.

dRLARE 0% %ﬁpgﬁﬁglgg?%gﬁ{ ﬁ &leof: Sﬁ’c[%’nh'ﬁlhﬁl contacting

contactlngacru one or nDre catalysts to
qonditionssuch that the cyde greductthana TANcofipt mwst R0feolthe §AN of the crude

ar-h | [iquid mxture

fg{‘f’)%&%}mﬂ%& dsegigohf an,%El %? 2%5&@? %gofd eiz6 having a TAN of

at | &hsinventBin dw previdesd mettiodyl p%@dwimdmotheasommg
the ¢ vin i ze.distri

Sripenbher s et An SR p R sBRr iR AR bLLpH RNl ihlhuces

tROQDIOFORNT, WieTihTtDulleGiadiiotis a liquid mixture at 25 °C and 0.101 MPa,

the crude feed having a TAN of at least 0.3, as determined by ASTM D664, at least one of

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

4
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as determ ned by ASTM Met hod D4282, and the catal yst
havi ng the pore size distribution conprising one or

nore netals from Columm 6 of the Periodic Table, one

or nore conpounds of one or nore netals from Colum 6
JYO 2N&063 odi ¢ Tabl e, or mixtures thereof; BGFUS2004/042088
controlling contacting conditions such that the crude
qxrdet&um‘:dﬂasA&TMAMeﬂi)d 4282, mod the%%ysf havirgg ﬂEé\pbm fsize distribution

d d. wh
Feitigns B S Dok o IR p SR PRE T er s o
thqﬁmﬂs o @mishe nptasfici, Cotanipé IoSthB G’enodi@ Thbletdrmgxtares

tf’ % f eed‘iﬁ%ﬂ-‘}:‘é‘ ﬁg{{]tglft\%rg |°m) Eon%t%h%l % ggmglttctiasa a TAN of at

mbaee%rbfmq*m b theRR@d¥edd, vherdinl TAN wasraetéhwned BY ASTMMethod
and 0.101 MPa, 10 the crude feed havi ng TAN of at

@4dst 0.3, as deternined by ASTM Met hod D664, and at
| eastrhe ieftiondlS ftiabyShshs@IPibaRing £ EhdOhBaRh, dRipfsing:

metals from Column 6 of the Periodic_ Table, one or

gedl with gneoponysatalysis tapredugectombproduct ghapincludes

o EruTP BBy et o ol bt SichiaThRfle o0 < PP v

thmerude fentbhayma)?ﬁ&bfmfdslemt OGnas determined bygh TN Method D664, and at

: er eo‘?f1:1'955%?l"}v\ﬁk e rogfpn“s gsd krg lo%?orr a% |°gnect)$ 5 P‘On}tnﬁoli%%ﬁ 8 Ofﬂ]fé) emdlc

Tablea bnet @ mioyt edmp@mids ofore oredoad metalsi frona Cobunges bfithePdricie

Tt R E0H etk S B P ifiliiren GRuih O phdS bagouc

Tebld, b m‘lmniec(frﬁptdmds o @teir mofeiNetalsSroms Cdinier Y0 ofehk Periodic
BRSPS Bt L 3P 55l e

-ma.hﬁstmm isfn arrifie e d tov 6; And Bt ingoftabidigdoyditiond sch that

B e bt RN 20 AR B et
1absé’e'§en§uﬁa@yg,smmdnwue crude feed haV| ng a TAN of

at | east O. and the one or npre _cataly
conprig W@nhoelé)lso proyifess methpdphprpducings ‘fTP‘?estc’%é’P"y“Q’ﬂsmg

J&ﬁtébﬁi% a d?&de fgé’@mtﬁ bnd b bre %@&Bﬁt‘é ¥ proflﬁdé'ﬁ‘ tQtapﬁQ&th fhat includes
rarrBo one or nore metals from Col um

tbh@“%m%dﬂh?aw the cgprle Rspdugiis e liggidaninput #ds °63rﬂné|9e1 0 MPa,

f
ORGP Uy 08 G50 L3 TalG omprios: 0
et s}y toduwrmatabint by, pengin o8 Gk cnte e 0,008 I 06

B & BN pAZEAN fahToliin 6 8 b B Tl SR Pmble

¢Paipbends ofieneor mare enetalsisoro Kidpdunaf 6 ofihe Berierdie @ahietcalcslated as

. [ . i ¢ _Tahl .
BRI Byhreh itreofihu 19 5ed B cital R WU R Bt having,
=0 gemf aemmh catalyngattleasn@.03 gxahlstoﬁamebhmomrmete]s firoad{clumn 6 of

at nost 90% of, t TAN of t crud
PERerai Bl ot oot caBpaReisbths Samsyr meshbioat 5fmn 6 of the
]Eﬁﬁdm Table, calRuiardd 28 weight of metal bﬂmimﬁe@mmbﬂ ehd controflling
0Si ti r| S or e. met

CEB AR copdiforsrobin b Pdd Bisdact Tane TAN Ghat BogiiRboHEE TAN of

t8d crodefeed, whelefh Tmtlah.&dd‘térﬁﬁﬁ WRTN Méthdd®sdder i odi c
Tabl e, or mxtures thereof é a support nmterijal 5

WO 26@5 myerion elsoerevides e gg]grosmon compnsmg (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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having a theta alum na content of at |east 0.1 grans

of theta alum na per gram of support material, as
determined by x-ray diffraction; and wherein the

catal yst has a pore size distribution with a

el Resngsarie di aneter of at |east 230 A as daAYUS290a/042088
by ASTM Method D4282. 5 The invention al so provides a

hedh@h Weta SRS Sbrdtdr® BF ﬂe&pongrﬁﬂsof(taétamaen@r afh of support
mst%ls farom Col umtm 6% t he er| dic Tabl e pggglror PP

el ep Aprnend byt diffrcting and yatraindhe GasmlyseBas ARoresisy
dislﬁ?ouESﬁ 'w‘?cg laGneliaR pBre d {4 Rast 36k detérmmé%l RPN

material having~a Eeta al uma contént of at | éast
Metliodfp4d82. of t heta aI umi na per gram of support

wner pgtopRndBh LRSS ke Cfipaiibh Bkt @llhe ormore

niljﬁtaﬂhﬁatnlﬁbdimb 6 pﬁhePehmhﬁTdﬂe,cme at mlomm;memismf oaascl)r more

' TM, Met. D4282. .

e Rl A bSO B Al e AT BBl e

mmmﬁﬁ%mmgrmwggéw éﬂmetPelmtnhﬁm? mafsuppoﬁ
RS BT SnY Byl WHHEJhe AT s e size

HSeBnER Witha nfedih pbRatidieess @ Hast 7504, as daaingd HFASTM

corrpounds of one or nore netals from Columm 6 of the
9HR3+%82Tabl e, or mi xtures thereof; (b) a support

mat erhainvBdioh ko ?m‘vﬂfé% A calalyd é’!ﬁ)ﬂb@ﬁbﬁ,%mpﬂﬁmgt(aj SRk more
0. a

1%arrs of the al um na ‘per gram of cg
| Coligmn 3jef tae Reridic Eybls’(, qnayr mgres qometm (9f opger more

gblﬂ édilﬁnf%ﬂhé’?én&ﬁé T?ol@ Q€ o§1n6fe lﬂetﬁnfs @ommeanwome

pore dianeter o | east

P@eo@p ﬂ?abiewnbyr m@vmmpphmts obaeor Mo mqt@s ﬁhmé}v&mﬁ af e
rggb $95e Br Hﬁﬁﬂ%&' ,@9 epﬁssrtaaa@afaﬁh ig a HOARY ohiihe Chntent - .
(040 Wt on t

I'ning a supp . or nore e form a
of etdpast 0.1 geans| of memMnmmemmfﬁmor@ugpmﬂianGng@by x-ray .

&ﬁ%’tﬁ)ﬂa&'}ﬁ%@em ﬁi@ Q;atgls%t s 2 {F&Fe sz%f dlétﬁ&q‘ﬁgt\nﬁ{bga %LFdi%lh%ore

dRme:mdrf at 1&"@:)13@ A,cm determmed by aSTpbMetwddi4282e or 'nore
met a fr om ic T
et TP Bl alsh Brhwiie a helbiod it o 3 plafisy, Spprising:
csmbiﬁm(’jgta; suppoat with ddeltr enare metﬁlsmn‘ema supportimend] niie@mst wh€@in the
Qar cat n the cata S
B mpfis Ao POt ol Shat BB SpEBfing Bfep Hore
n%zalgﬁomlT@aﬁﬁn_ P00th&Perisdi€l Tatde, ind gﬁlmbse oﬁﬁiﬁh‘hﬂ&bﬁ o6k or more
. | hye 1 QN_ al.s rovi ges a .ne
B 8 D Bariodie Rl O Fciures gigsof g pating B fhets
aWMntiRa a@poﬁmemmb@é Seriperdn@e BT & 16440400 %0; ARt fkming the
m xt ur wherein the 30 supglﬁrt conprijses fheta

cafplysh hereiibe Gtadysbhas appeie sipe digkibuienyih 8 giedian ppisligmpter of at
194t 750" & abBLtahindd 9 RCOUWELEd Bladhe Periodic Tabl e,

one or nore conpoudnds of one or nore netals from
Col uithe Bvgstion also peowided iaanetinsd of prosiucine R caialyst, coaprisanE;

cgﬁﬁf;nr{gfeanpgred;%@z&g%&gﬁ S o A B Bl i
s\mpozt@ompﬁ@e 3@la ACTNLSIPNE 01 ROB8T tmamaqa},% SOIPI#Rg ererpr more
ﬁ'(%l%o}'lﬁén ggfsth?PeQ%rcﬁ f%bﬁg oge 81'; 'og%toingguﬂs to? offt or more

i an pore di ame

’ mctaIs 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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| east 230 A, as determ ned by ASTM Met hod D4282. The

i nvention al so provides a nmethod of producing a crude
product, conprising: contacting a crude feed with one
or nore catalysts to produce a total product that

W bddSiBés3015 the crude product, wherein the crrairS2004/042088
product is a liquid mxture at 25 C and 0.101 MPa, the

d.h . at. .
oGRS Ean A e oy e lia G AP i B HiltRr of
lastp3diAgas WmﬂM@MMﬁhﬂd DERL 180 A as

det erm ned b STM . Met ho y i e
havi ﬁgglflﬁ@“ﬁ O nroyideyp 149 %ngl?? Bigud og‘prgﬂlgle ﬁ%td? ﬁ’e%}énp Fising:
caxktaufmg a crude (geleﬂ R¥thQine BB frdre @ity sss ﬁ)rpecaduéb? total peodot thdtdncludes

Peri odi ¢ Tabl e one or, nor.e CO S .0

hecreste PR WFSTABE P PRAR 1§ BOBR e A 15 and101 MP,
i &%&é{f@eﬁl HabRg %ﬁfﬂ ag&tl?]@oms rég kdabitBhe Qﬂmhaﬁhlyﬁig th|\1|ng a porte size
conditlons suc a e crude pr as aq
mmg@wbﬁmmm@@mtmf%mégg e R AT,
%%ﬁ(fi‘é?%%é e Q@%mﬂtﬁmﬁwﬁmm fbta alumina

prOV|des a met produ0|ng a crude product
oo drshargmaetalsdrama Solump 6okt HerddasTRbl, ORF SET comppyds of

GabA &%&E@QF&F% 8Be e %nam@xgmeq;mm%& and5
pr o roduc

ucea at I ncl udes the crude

contelling qontahian@ondmbns mch amt thestide pradyctchay p Juidiofat mogt W% of
t an
%T&S é’g 6"‘?% f%e%.ewi\{%lp-?i’nélt ‘lﬁﬁe % avi ng&jgﬂg\g%ﬁmgg\ﬁﬁt
of aiThé eReition a0 ptovidea memathodoofipgeiucing a cgrdgprasiucts perpprising:
feed, and |.east one of t
@P@g‘nélaﬁ?qaif WaR néorﬁ%agﬁgsﬁep or e S JB%"E%% @?Ydo R E&me o
pr&Rsé a fiftat 'ﬁroda& tﬂa&&ﬂmrdemﬁié cb;de@ﬁéla\ﬂciybmbu@m the e8de p:adubt isa

IR SEHTeC ohg 0 O) Mo e et TR e gy, e

&iﬁdetf&% hhbiNg @k oﬁgen contar of aglelast 0,000 grame dfimeygen pmgmm of crude

h.t hat
et OO S8 CHAVER VKNG & BB SO Tufon B tssiipore
Jlﬁﬁeéer?fﬁglgﬂﬁ g@m ﬁ,&‘g"%ﬁ“@hﬁ’ Q’[Sm% Metiasd, D4E82 aidreomifdiling
as eterm ne (0} e
qogtagtingfenditipnsiie 5@(1&90 Wm%ﬂ*ﬁ'%e E@égpmgéctﬂxf%g bl ‘ﬁtaf‘és‘ﬂ“
S5 O thE PANAE SheriR AL and toF}E&QH Q'cﬁﬂenﬁ of bridfic Rk PgbnCbntaining

conprisin contacting a crude feed with one
comparngs suchthatsheouadaspradics hag an oXBRACOTERLR! of Her Yot the

)&genccgﬁi Gt RiRdUGde £ é\ﬁ%%feﬁh ’mﬁ {6 b berRid B TASTM Method D664,

m xture at C and 101 I\/Pa t he crude feed
dve wicyggn&often inds datermméﬂ)y@sim Meghogh 3Igé-ast one of the

C O N0 cn s SR 5 Sl o 88 omprising

e of nore neta romCo 6 0
donmctiy d?ﬂndaﬁcd:wfﬂa bhesgr roore c@talym tCepr@‘de @G‘PFEISPT@“CF)@@" igpludes

t f |
BRPEAT BBt e (e mifley b A BouTihiA £ 257 R 0,101 M,
m drudefeed hdnhmgngTAbImftaalehst ng emhdlktasm of theteatalyats having, per
d I ce
a0t . o oS g o b e PR E U RS of e
Paolic AYe Odnetoh ol dbnifouhdiEofont dembranktals orr Golumil ANS e

as determ ned by ASTM Me hod D664. 7 05, 066301
R BbG A wRRD OhPEHE CbRTES NGy SR Eos

SRtath QhdimbRAKEh MHat 21iGiid HeurBf DEskCtelocP P4 btddging zone is over
10 h”, and the crude product has a TAN of at most 90% of the TAN of the crude feed,
wherein TAN is as determined by ASTM Method D664.
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contacting a crude feed wth one or nore catalysts in
the presence of a hydrogen source to produce a total
product that includes the crude product, wherein the
crude product is a liquid mxture at 25 C and 0. 101

IVRa 2005/0¢s30r ude feed having a TAN of at | east HITHS2004/942088
5 crude feed having a sulfur content of at | east

0: 008 841HBn fso B[ o BB n,g}o%mﬁéu%deg&%@cn Ed¥prftng:

| eas ysts conprising one Or nore
comtaing a Erudenfe@d Withrone omfnone leatalyaty indll prespaes of a hydeogen source to

pfqﬁirgge "}%gﬁ? BRI %& of . 0{1]1?1 sotﬁe g @h%%héﬂé@'ﬁl%&éﬁowﬁg a

er eo
ligeidtnfietutd 2185 €0 amca@;wmgpa;m ctude feed herdhg b TAN oﬁm laastg'.) 1, the

chtle Joo0 DRk B IR Sty of AiRets b OB L et of SR per Brigh Sf e
ettty e i Gt
Periodic Takle ope %@oqsmwdmg?wfamr Ricts txpim oo )o o5 e
ﬁeﬁ&hc T, %i-nﬁmresfuefésffaﬁﬂb tFMkhg doa m@ﬂuﬁhhﬂm, during

having a sul fur content of_ 70-130% of ul fy
confaeting: the prude feed pptakes molequlagiydiopsn #Aﬁelpgte%gate to inhibit phase

S 0T e S 0 B sy sy s e
cahta@lnglzmsniweal% Masterede Rrpé%mbﬂ‘ﬁgs a TN efert progicifics of the
TR 8 LAl oo A ool pRocfc R P LR BF 71509 B the

resen seous h% l&ﬁ?f
salfmrrmntent@f ;ﬂt«mdud;d‘e@l, whereih wdﬂaﬁdweﬂ ¥ A4 Method D664,

gﬁﬁ’fgo dnl{ ﬁareffl ?Cfg aﬂﬂg}? con??gl : |Snz<;;1 autd

cont Jhé imgutmnmdtmpmrdea a metiod dfproduking @rcuwfle presigt, comprising:
d t Kk h d
Phr e e re e S ey b PoBof Sl Gt b bybSeen

. soorot fGirodutie tdtil\pﬁd’iilbtaﬁat alchadep Itlmmrdtinspradum twhectimthe crude

drchitsp Dt iy B O 88 0.07 NP ol a0 SRS R o itons

SUEH BataBd @h&@fe&d, doridy @dtmgeupakesdtﬁkogan aviuelectedaite to inhibit
i,ncl udes, the crude %roduct, wherei n the crude product
phasesepargiion $ the;crydg feed d 0.101 MPA; and

cont rgl {dvBRtich Ao Fedvides a eRibd ¢ﬁmsduﬁm@ra ctmtpréd%et, emﬁﬂesmg
25 feed is contacted with hydro t a first dr oge D fuce
@plaaiiig acEvie F@dowtbawm%w%%es ane Wﬁ%{;@‘ﬁ%’ﬁ‘ﬁ

&@Bﬂb&&&@ that f%@lu&ésftﬁé crﬁaeqﬁ&m@@ WiRirétK eheCR@Idi produdt BRIlQGid
ferent fromth second % rogen uptake, condlél on,

ramllrm;ttﬁ Ry andgeRl hﬁt"’alﬂ%ﬂ GOR. gqopgapuw S Bi5h thebthe crude
1? g}: %dl Wi @HHE% L%Et%iﬂgﬁeg'ubtaﬁe YHditfonGind thefat/Al ﬁbcond

al” product” m xture from decreasing bel ow 1.
hyritbgomuptare aondition thefisstthiydre gen uptake eqndidion heing differem &ﬁg’eﬂm
t a
B33l a8 b0y RSE Lottt pe
qnndmmd s&omoibﬂ koiethibit Pevabuel o ancguh feedftgtal productgnixture ffom

I tacting a cr d

SR 5COPE O S B o sy
mgemm ﬁ:gh;h?fes@c?mad d»tr mefq)prropemeaeoﬁtge pr:.ldcjﬁcé a to: ﬁl

ro t.that inclu e.cr r oduc whe n

P oG intion 41 PE g A MR ol proRb e rpae S B Bohifeine:
SRR ctidgd WerGdeteal with M o2 %M&&i aﬁamuaaﬁ&auwﬁu%ed by
feed _having a TAN of at | east $ ﬁjﬁptrohl tﬂeqrud
atecting st ﬁ@ecee%twmp@me @@W%é@@r@o Yt et includes the'crude
product, wherein the crude product is 2 liquid mixture at 25 °C at 0.101 MPa, the crude
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contacting tenperature is at least 30 C lower than the
second contacting tenperature, and the crude product
has a TAN of at nobst 90%relative to the TAN of the
crude feed, wherein TANis as determ ned by ASTM

e bRglodesa4. 5 The invention also provides a roafisesbsnd2088
produ0|ng a crude product, conprising: contacting a

dhagFink BTN )0 2 ond ol Yol QBB ot the first

c‘dﬂtﬁtﬁtﬁﬂg memmmre ke 1425t CY loiwsr than tbque@nd'pmtammg atmgeﬁsat@e, and

havi AN, 0
”? © R3¢ ,c{\f%@]‘@hﬁﬂ%atf@éggéé\#ﬁt y°d to M gﬁlﬁt en
vfﬁ:tereéxll ?Aﬁlgs 9‘? &l&%u?a B%S(I}M thtliddrIt)tifiar g amoof cru q e_
eed, and at least one o catal ysts copprising.
one. he FyFEIomalen PVGED ARSI PP HmKE PRSP ompsing:
;5 a(b?tfde%ed'mﬂﬁme GP IR EHkly to%&lu@é a fﬁiﬂ@rﬁ&kﬂﬂh&t includes
row1 of the Perlodlc Tabl.e, .or m X

thm@n@emrodtwh avhwm the Frueprodustist Havid mives 4 P‘g and, Q401 MPs,
bl 35 A T 3cd390.3 207 A0 Feo a8 bl AR Yot of o

and the crude product has a

lwt 0.0001qaramnseofisulfisr prOgramatzruste fﬁﬁ’e angd gtieast angiof Eeccatglysts

SR 3 Sl Gt LA IR BN
oéﬁﬁMuMs phoe @ﬁﬂ)ﬁﬂmemsé'mm Celvingnofthe Berpndis, Tabds; opmixtures

d of r duci Cr
PO oG P ALk SR O TN of
1650 40M% &f et TANWS the arddecfetd aind rtheodrurtqu-oduchhascarsulfer content of 70-

Boontthe sl etnonifn i Radoied Al Sm beiindii d

MEthb@B564, @nd sulfuléntehtlid @s erfnihed/ bn g SaM Msthdd B4@B¢ht ent

O o pho e T p el T B e R B Bng

é_?_;ﬂ%lcﬁll g ARHER fﬁéﬂtﬁhﬁorfero@ Mdee baéﬂ?st@tdqfroddme alﬂﬁmll pidciubt that includes -
abl e, one or ounds o e or
{hF BRI eI R EUREPTEHFRS ¢ UBRE FIBPET R ZD 884 0101 MPe

thb 88O feed RAISh Q¥ hiilért 0QNthe ehide @eeﬁmﬁﬁhgh@ék‘fdlﬁmiitent of at
that the cru product has a_TAN Q 90% of

lpﬁséo AT Of FaFishp pei EEATR 85 grude Ffédscqnel&él%ﬁ?t aa%e{thﬁ galysts
ﬁeiE oﬁé’é}lﬁtﬁ'& ne{als7f§bn2 @o%&% of thb PSnétﬁéTﬂil@ 056 B Rbfe

cru wherein TAN i s as_determ ned bé

m:mmﬂb ot MEBYUC maﬁb firoam Calpmned pik e Periadic; Tabie, o8 iy iie
tggreﬁisgrm t%éﬁ Hg%g&%n cold 1dn§‘ ¥L‘t;‘d?1tﬂ1ﬁ hePdra ;96:936{ E’i%% PAN of at

cln a cru pro uct, conmpri si ng
wost O%taf thy m plitie cmé@&em thh cr@ﬁve produghbasa psidas Gentent o5 70-

OQ/dgfctf{‘ s Nl};lget QhteR ‘#%m u%e s &kdi!&%%n TA Eis 5 ined by

erein UCt 1S a ul m xture
ASmeahahBﬁ@s ammwau conBfit ishe deteucioed laedS pilod DFAN -

of at..l east Cr o
of AT BRI P PRV 2GRS ol Gl R0 HElrisiog
¢Unchctilg 4 €add fe@witlDénetdn mcirat:ahlystk & rodgre iasotaprodst dlat includes
nor e .met Isfrom I Peri.o hl.e

B origF BroduphsirGe g o i g 23 o g B8 wepe,
Bk chulde f2e hives £TAN bf@b led¥t 0111, the Whgie feeﬂhﬁhﬁgh VG(D dontent of at

controllln contacting_co d|t|on ch th crude
B reme V6 p s g cryderdse a2 e of the O

A&?%ﬁéé&ﬂ&@ §§taisr@o‘iﬁ CHDiRE of ﬂhe PEAbliOTablf@ne bldﬁhere
he crude product has a VGO contenf of 70-130%
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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of the VGO content of the crude feed, and wherein VGO
content is as determ ned by ASTM Met hod D5307. The
invention also provides a nethod of producing a crude
product, conprising: 5 contacting a crude feed w

SR 2050663Me cat al ysts to produce a total prod’lférfusiz??é’f"mss

i ncl udes the crude product, wherein the crude product
nmt 20% nﬁ{lbe TAN oftthe mdﬁ fegd; 1@ cawte wodwrt hagmV GO doatept ofdi-130%

Qtf ﬁg%@@ y g A & g%ha%%ﬁeBeQn %‘G(?rg&té{t 14 ﬁad%{engﬁg%l 8{(

grvg e ni n
ARTNI Metleoddd530®re netals from CoI um 6 of the Perr odi c

0 Sy R SRR B i

cofaétefa.cride fdafilCedr ﬁ:@t@dayﬁ)tsts)foqmodlﬁze b totalnoduet thibtigeludes

Uy Gubrmranibh, NoREiT e FRRCPONN NS BOR BFRF O s oo (LT FrPe,

tRe crh@RET Bt d QY 81arI0E: 63, ABdt kagionebf ihe Qaiﬁ.@@tb @Cdbidighble
condi tions such that the crude product has TAN

of
byt conghining @ suppert with onpsr Hpremgialy fiog:Columy 6 or'ﬁ'&e Periodic Table,
dub \é?ﬁbfe%em s BF S o BiorémBRisHRfn eonp0s HPﬂh@ Perdodtd 'F:ﬁﬂe or

produc nprising: 15 contactrng a crude feed wth
rmmras rthqu,éo orodutemcatalysd prerarsert andy mnalthwaéﬁm by hwémg the

diaiéwg*ﬁg ul %Hﬁh&fﬂé%gc a%P%g%EmanfL mg Hﬂﬁo cru

temmiathmbclog: 5@0\?Csmds:on’9‘olhﬁg canticsing po@umﬁtsudt thmhecrqsie
Q. .F rude avity of at
I{r%cglgih%af‘q}ﬁ%tcéﬁoﬁ htgg%:éﬁa yét s conprising

one dhe invedtinakd @kcsndes ] mﬂddwrﬁprcﬁiuoﬁngiahmd?@mdmdt comprising:

Ta%liﬂe@&lo ne %edd’Y‘ e ‘H‘% 0 ngf und npg? gu(rg ¢ gﬁé@tp‘%‘? deug:Ft%g{ Scludes

_-J

thér&n@qudmdvheam mebiuﬂagrodﬁarﬁaahqwdmmmhmﬁ 60 snd ol M:Pa, ol

i SaciGes bessanlonirasel B 3p S At b 25 Be Sate e

Having B4 A!Pb gra iy iskeat lbﬁﬁdO,Cindhﬁwaﬂ @nadf ARlcaglystsicbiprisifg one or
70-130% 0 t he API g{f he crude feed, é
e mgtals frqny Cplumaes ofdhe? HL9 o> OpeEeISHE CHBRO S Shone o more

Laaais oM Ahirhy 6 bBthd Peikli €T 4014) SfimidvtudS TrdviE! 4d doRl? ity

;25 The invention al so provrdes a net hod of rgg%?ing .
cquiastingeopditionssrch thethe srafepfoduct hay awissosyy at at gppst 90%

HFiekelViQRBGyVE RS Fada) Y38 9C! Qxd RROSMAS pﬁ)dh&thﬂ{rmg bR APE bravity
that includes the crude product, wherein the crude

i78d36% of the AR igrpyity ofihe cride fosdl, wherein Al apavityis plgtermined by
ASAMMUEIS DERY, L7 \is0ekiF id': él\&eﬁﬁnﬁ{edlb?@?éﬂ Methdd19246be

one or nore cata alysts conpri sing | east one

cat alTpe inventiopralsoipryides aautithod of preduging grude pindvet, aempriing:
SR e Bt DRIRY i ADSE20 G Rt s

thaeruds prmlnce. wheeinthe chiderptodiie is 0liguid mixtoresat 26 o @nhed 0bMPa,

ne r e Cal i n

BT R AR P TEef, Feaaios TR G bR OBl o
leetstlde opiatg@mtnpnhmg vanadidsh, ofie atmom&bn@ﬁ%dsfof vivadiDAl)onhixtures

he de f TAN i S ed by ASTM
hfofcindB aliidtnl SR othdh gt PR HO SRt S more
CABRE | Imerals;@l bﬁeporﬁmu béigsouadd@itone @r ordCottt@i dgetalscorude
com%gnléﬁgns tl(l:e?eo o Icrr)]lgn'ollmg contacting conditions such that the crude product
has a2 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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contacting a crude feed wth one or nore catal ysts to
produce a total product that includes the crude

product, wherein the crude product is a liquid mxture

at 25 C and 0.101 MPa, and the crude feed has a TAN

ovo atoshesamt 0. 1; generating hydrogen during tHO3/US2004/042088
contacting; 5 and controlling contacting conditions

such Tho vkt aldo\priides 991&%d Bﬁﬁmauaﬁglaefudabrdmat orfi¥éing:

of the TAN of the crude fe wherein TAN i s as
cgeiaetingiarrsulefedawivmier mote caBéﬁT@ toTIesUR § Eialiperius) they includes
i &M&edﬁéd&t RO Frulld HEME: RS gl Eﬁﬁuw R 8816¢ and 0.101 MPa,

onpri'si ng cont acti ng a cru eeo h one or nore
andﬂalcyuglefchdmapa Y e aalemﬂét geperading hydiegen duripigibeepntagting;

ct
it o flgHihE P condiBlis Shdh s e pRRA ML o EAN st st
H%d/efithe BPAWNANtiefcrade féed agheréin TANGischsaletetieined by ASTH Methed
[g%t‘ial ysts conprising vanadium one or nore conpounds
vanadi um or m xtures thereof; and controlling

c o nt J&é inventivardiotpreides & dethot bﬁproaluemy L} aﬁidb p@)duct, comprising:
s, at, | east 200 and t

er at ur o
B it e COTIREIRAHG S RRPge £ A aror Pidiindes
m@@a&d Prodidb vitreh®thé Srudepramitt Redidiid &ﬁi&MeMensl ed ah$6401 MPa,

The invention also provides a nethod of producin
the rede fopchBRYRE 3 BANF PAPaP. L, 2nd it IgaT PG Obhe PATRl¥Sts Borpprising
Whddu® Wie OF mBRY @nipsik ma%a&anmmﬁ&ﬁe@maﬁbﬁ hmpé&ﬂuging

that includes the crude product, wherein theoc
qenigetingtconditions| suehthet arpoRiagng temperaturs is Atieast 200 fMﬂad the crude

;fr&ﬁ:c?ﬁag qq&\fﬁfjﬂ%\ﬁ §b@’ S PARTf Bhe LrfdSteed wheredFARLS as

east one e cat a@gsts conprising 20 ‘'vanadi um one
cbtermpébréﬁﬁbhm&od)f)ﬁ nadi um or m xtures thereof,

provi iBSising: v -
contgg e efti i odm@ Hﬁe fg{s%gowgaaﬁfau&,fo%ueleem&smg .
ntaeiE] aa:muderfattd with aneon merc qamlytstseofnr@ﬂma tat4l prosfugictbat includes

th§tlae ARScE et ) i Btag BRURT Ll R Aillbs 3P 85 o Hfdlo J T
thé crtldhffeext heohingf s BAIN of aﬁiﬂsﬂl h ald¢ Jeast aae oethe cimlmﬁsi cdoyprising
Met hod D664. 25 .Th t

SRR b S PO ARA S B et B RSB B i g
dampgaﬁg & ngcira%m{sudee ﬁumt@ cmmrl]th(?mg,l”thc @as ﬂmwbemgpaiv}detlsm &0

uc ot a uc a | S
Bl B 1R ESE b e e e S Sontolfin f i ring ppagitions
saéh tAbt the &rade 15}0&15& hi¥RTAN b et RIEYsfof @@ TN bfihe cple feed,

am of cru feed, at Ni / content of at
‘T%@é"é?% %&Wﬁ Xﬁéﬁof the catal ysts

conprhe iﬂ%ntifﬁl’hﬁél ph’ldﬁde@ A ghefod BPHrRIGERR 8 YRS pRidudiDcomprising:
vanadi um or_ nj xtures thereof, and the vanadi um

contestinggrcrpdiafpadyith s 08 mereatalyiste tPiPBRAICS A L0t PRGsiugt that includes

tHEGL A proUcE whHeRRhE Eruf po&as ks a1 B{lidmiaRe a6 998¢ ahd 0, m@n MPa,
contacting conditions such that the crude product

(e sroRecied S raieper e e et s ¥SRNIOUHE Gotb Of R 1791 £.80002
GRS BN B U5 D! S5

RIS 20 X t0rs @rs_seof Thdthe denmatdwchaﬁnga poressizg distribution

wit n{l c%li% n%&é 8%#1%%12 9%19359 féé .f ald ggﬁ!t%c»llm (90%1?%&95}@ t10n§ such

.one or re ca
that detutelepraduttiias prad INLV/Fdatenhof atdasst 90% of the leV fFe content of

the crude feed, wherein Ni/V/Fe content is as determined by ASTM Method D5708.

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

l[iquid mxture at 25 C and 0.101 MPa, at |east one of
the catal ysts conprising vanadi um one or nore

conmpounds of vanadium or 5 mxtures thereof, the
ovod@shanrsl conpri sing one or nore al kal i net #CTAIH2003/042088
of one or nore organic acids, one or nore

al ka"I’h@ &v%ﬁtfdnmmaéaln{e%mafof%edueﬁagme%&ﬁaet Eomprising;
acids, or mxtures thereof, and the crudef

gontarting, a qmde fmmme@m qagaiysts t9 nreduse aé‘ltﬁltmmucbﬁlat includes
I I
{;E\%hé @whe%‘i‘xgtcl)mgcat l%ﬁuéﬁ%é Hglgg&lﬂkmédiﬁeéﬂhd 83bi $1pa,

org ni ¢ aci east .
at deastroak bf the caidmstamnnprgmgomadlmmem mor@ ¢ratponhds of vaukslium, or

BB o Rt il ARy 944 o8 Bl L o mor

@gariksacids, @ie ofmpmte AB¥ine-efirtt hetatsits efionetr madrk ai'gmunmt;iﬂh,,or

and al kal i rth in metal salts.o

B oo 1 T e TtsDhpingedFarin of R 1e8q s ahofemt of
dlRdlihetal2dtd afdalind-ba@raaal] i ni&él&hlts d)ﬂbr@ﬁcﬁicuﬁaifhﬁlcﬁ 0.00001
organic acids is determnped b

spesnd paniglliog cpptasiing seodiiong s gtfl\{{‘?)%‘g 5@“ gﬂ% content

208 Gletal GRA AL S Grth meal, GO HeARsthNGltS o £ brbsiic 4@@bAE fobst 90%
one or nore catalysts to produce a total product that

ofiths eontest ofiafkali metaleand alialinercarinastel; 1 metal saits eforgngiseds in
t%pé crdd el ivihefBindhtehit Sdalial uﬁtﬁnﬂmpalﬂf@ﬂae% mefal) 6n fetafGalts of

conprising one or nore alkali netal salts of one

Qrgwcedsmmedbbf@sﬁ%modmmﬁe al kal i ne-earth
net alTh?%Jeﬁu&f 3)30\9? o‘&rcﬂgn%cﬁlcﬂzﬁ'a%udeg#od%ﬁ(k&ﬁﬁﬁsmg

t her avin per “gram crud
dontadtinga qmdodbed:mﬂ: enetor mor@nakdvm toereduce atetalagireduct thet ingudes

Bkl Rl il Bk Bl o BpOR M 3 “Clnh 101 MPe, -

' thabmﬂg&bd; cdm:smg oae pomeresikel notitaitsaiteftdne or motehorganic acids, one .

' %E rgciﬁ'g gﬁ.ﬁ g)ﬁnés %afrlts Pﬂon% o a or::'l ag'%? pglrngtggeg %eﬁj f, the

qrodecfead mwing) 1wk piahidfl coue Hided) m@tal aomenteofdikalietesl, anil talkialine-

b, BRSO WS 35 ene o

&Mysfsqﬁtrihg b pbiGize didtritutibigitk @mtdidnGose &Hml?tet inaitraitfe frdn@ 90 A

G M8 P S e B D Wt P
fuoré‘&aﬂi@&i whHBHUS A $fiRe BedASFYre @fantetds; a\lvheréfﬁ pate, sm%@ldstnbu‘aon is

kal i ne-earth net al in_ netal ﬁts of or PF’%C aci
X

ardeteppingd bid STMethogh B 282nandsontrptling confpgimg Copditiops suc vthat

AP Brudd kdlihdd Ras PBfal Ebonft ¥ alkalindtBl Add ARANS-eRith MEARM fetal salts
acids 1s as determ ned by ASTM Met hod D1318. The

eirpreanici askis af aanqst Y4 abibe gontant Rbalkell mstaband alkgling-capth apetal, in
REGOUES of FER & F B8the cife fee@t@ﬁ&elﬁgoae&rdfq&aﬁ gkl valna Blkaline-

one or nor sts to. roduce a total roduct that

ca
¢antbimptpbgin metpbsadis @rg@m@ is apietermingd hyeA T ddethodb B LS.

ifzeg gwggtldﬂp%gfo gram Ogéelh 3:‘3%? éﬁﬁa t ot f&ﬂa]%}'#@%ﬂg'

oty a ohdedted wittsonelor @@m@talgstsmsszhmd a gatall peedsict thatdncludes

* o ity B EAPoRuRE o B pihled 2 BB BubLoree

ihe tiudafeed Badde, fOYrok of dedetfesdla t@tahﬁﬁV/Rchomemteﬁ‘ af least 020002

WD 2005/ 066301 P 004/ 042088 re siz :
ST AP IS OFf 40 i SRR 0 s ARG 2o G ATIGoR B agpediappore
diRdétain A ke Eomimdt Lo 180V GV 41 128 6096 b the cbitl ntuinBel f@0res in
is as determ ned by ASTM Met hod D4282; and controlling

12



10

15

20

25

30

contacting conditions such that the crude product has
a total NN/V/Fe content of at nost 90% of the N/ V/ Fe
content of the crude feed, wherein Ni/V/Fe content is
as determned 5 by ASTM Met hod D5708. The invention

e mopiseywides a method of producing a crude powisedod/042088
conprising: contacting a crude feed with one or nore

eﬁso% Y5 stheung,uc { aﬁgﬁgrﬁe%@& Qalcs ABPghe' rﬂ&iléi{jﬁﬁe diameter,

cru ein t e crude uct 1s
vikieoin mbrevsixg dlstabaionzis aCGletamutingd bp ASMMeﬂlpldé)@‘S@d@dfceefdollmg

havi.n ot al et 0 I

Cgﬁl ﬁﬁv‘lg ﬁ%n(%té%sr‘iu aI Se cru ?Tlécr%#ljlai cté@l %ontent ofat most

98% ¢f3hedfli/AFe lcamait oﬁth@@ﬁﬁé fepd awipergie N;/g’v%mm{tem usmeletermmed
e ne the catalysts having a pore size
@Mmgﬁfﬁpgh a nedi an pore dianeter of at |east

180 Ame SentidalaRb Prdvaids Bynethod bk potiindsk Svdde proaua ¢onprising:
catal yst having .the pore size distribution tina 9

copiactse aspide fepsrihone rosmomat?faﬁfséomo ?‘l‘?@‘tﬁéﬂl tincludes

WheldR t8e ca@EPOHRS EPLECTBAE). 501 MPa,
from Colum 6 of the Perlodlc TaI or mxtures 15

therespdedfped havipgaderak eontentef alllimssals, ﬁgd dkptimersagthaneials fin metal
shibedf o}éa&cg&fdg szﬁﬁ%éﬂﬂh?@mﬁwg@f Ghm of &H&@ HhedOft 18sKételthe

et al i ne-eart h-net in metal salts of

ceuabrain heving tere size distribution witlpsanedian pare digmatenof et least 130 A, as
dehitned BYASTAHEBE DI TS Bl B e 2 ik Bhepution

cainprising onetcximoremeitabs| fomk Colemadraf| Hlermnadlp Tiablepoitesdr et t s

f d [ h
gL 0L i B LA B AR e
therentyemid mgntmlhngni:ataphmghm@omuﬁr that thecrud e pradacithian g toal

a%%t%%aof%&%aa%w A ey St it B B Sk orat mose

8o

Wﬁcﬁf&hﬂ’boﬁftﬁt ffalkchti ntadpind talkialineedrth guetad, mmétaﬂr saltsaubf a2ganfec acids -

A AN T T T TN C T

dfbrgmb@cla&isalsuaanﬂaddtﬂymlMﬁaidtmm one or nor e
organlc aci ds,  or tures th . and 25 the crude.

f eed Tha{Rvegionglsp P@qv gneghod g P’i" %cdng acrpde grodugt,somprising:

Bhtagtinal drud¥EEeA With GRGr aiokeaéatanﬁts 16 protiticeniBiotd] %rddﬁcﬂf&étaﬂlcludcs
salts of organic acids of at |east 0,00001 grarrs

the.grude Rspduct vhereen the srude product jsaliqyist mixpss gt 27 Keand 0. 01 MPa,

thd é{ﬂe' 0Ll dRhridink Rndor VRSt AlkaR Rlefil 6418 BP&&rmq{mﬁb ids, one
230 A, as eterm ned by ASTM Met hod D4282, and the

o o %fﬂmhmnﬂh@etal 35859 of @i PeMErereamiACIdSNOT BHTRYES @m@f and
tﬂé" &r felPidvi é{eg ﬁng% tﬁ%éﬁf@ toffal ?fmtérﬁ 6f Bfdali Ysltdls, and alkaline-

e, one o npounds of one or nore met al s
era:tbmetatsl inymetad sadis of mame mlmf@t Ieast 0 OO0 rgraims; at deast one of the

BB Ahvind R fork U0t ilclliith GORA fhind frf St Y3t B B30 4, as
d&‘etmin_;:d bndSEMAdEthnd Dd282, hnthhe gdtalyst havieg @ lpoxaizeslistfibution
C?Fé’f“ fmg %I}a?gorgﬁ?q(g Fn es ﬂ;nglr} Fﬁl 00/ q‘%ﬁhetftém(ﬁ 'ita%ﬂet ? € or%lrl&g‘l '
dafnga:mde gﬁ@:cedﬁ énhaemmea@m m?ﬂﬁ 35 onﬁE/PblS&ﬁl 5 GMaB%Zfraﬁxxngcs

e ereln nten a an
st e ol spbtisine sonifgnsioen Gen B ciie gt B84l
dobte@Sf RbIP h¥tal) QHd Mkalie EMthVaictin dn HERLAlts S ordahiv aeitis 6fMat most

al so provides_a nethaod of producing a .crude glr ct,
9@%5& SqopEpat of alkali metal, and alkaline-earth mietal, in metal salts of organic acids
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15

contacting a crude feed wth one or nore catal ysts to
produce a total product that includes 5 the crude
product, wherein the crude product is a liquid mxture
at 25 C and 0.101 MPa, the crude feed having a total

Vo Yokessgant ent of at | east 0.00002 grans of BET&2608/042088
per gramof crude feed, at |east one of the catalysts

Lgﬂl\é' cplgie?e&;){vﬁeré QSntgﬁ g%l!k;l‘i’ﬁl'eﬁp alll AR aBne-dHRdl infdtal rn@e:tal salts

I'ameter o east as determ ned by ASTM
dfletdaois apide B2s dmm«t@y&&'ﬂ‘élwf)mmhﬁg a pore size

i S e A

cofacting muda feeel witlsorferop mo@odatatyststo cpfoduhe a tofed prashiictthat includes
Tabl . mxture reof,: .and.co linge¢ j

e s Pt therin fha e B0t B GRSttt 85 OG0T Nrpe,

thl:c.» ér\(%é:&e@wﬁﬁ toag Nﬂvmmsﬁtcﬁ%‘i’??}[%ag DHODDY ythine of NifVéfet per

of the .cru e ein Ni e content. i.s as .

R of Fdpwe %Wfs m@tﬁ%ﬁw“%ﬁ@%mﬁﬁ“%%wﬂ‘ B

1REdRA RS digmbieF 6¥Qk! 1eadt 200 ACakdefimihed b?l ST wﬂedd D4282, and the

corrprl sing: 15 cgntacting a_¢rude

eed wit qlﬁﬁ E
st bayinga noressizeipFibifior cOmPHLiRgOne OF HATE Fct Colurmn 6 of

thé Péﬁlﬂ?csl“ ablel6ndr'flite 961%%&3’ of WHE bEthbrel H&alS HHECHLME 6T the
I's aliquid mxture at C and 0.101 MPa, _the crude

Resiodic Jeblos araningres teeresit ané centephling contaeting conditions Bich g the
&ﬁdegﬁ%cﬁlcfﬁ gétﬁl WPVAE corfdhE of A md¥P6R4 %k‘gﬁlmf\?m €86:dtdht of the

one Oor nore organi c acl or m xtures.

arivderfeest, whersin NidV/Alid eorftent i als detmgned hoASTMMathed D579%r
gr am-of, . CLHEe: aﬁ&)ﬁ? ds a%} i o ﬂJ:m Qréﬂld@ga F{‘@o:@ﬂ*nsmg

earth neta organ C acl

.doatastingla c&ﬂcﬁiftedgwnlme catnoh:easeﬁysme pofduch @ totalaredugtthat includes

- F BT Bag e e i gl i PRl o5 PGB 101 Mpe

20

25

30

thé tradel febdl é’nﬁﬁpnsmgcbnb bEmomtaHda;t sitetd] aalisrd onber qnoree)rganmaamds one

'%'fn?otaé'elgﬁygc a5y B ok al. Tl YOdenuI Cant enl RET A The

Mbaﬂrwmg 206181 @hteAD p& giﬁmh ytxd&dmm @f pikeli ffetal, and alkaline-

BB PR SR SO SRR R o N0 O et o of te
&B@}ststﬂaem hpeR splebudutifR®ith a niediad bofdlﬁﬁxﬁé’t&r offat &hﬁ@bl& as

Gt St T 55 B btV e Bogapion
148 b dtal AIFbRhA chRG SR gﬂamrm'tcﬁb}ysﬂ, fror#e). 6001 pdrhSto®3 grams of:

organic acids in the crude feed, wherein content o
raply bdenuimeeng or rrmﬁﬁmalmﬂnwﬁéo@a?ws,rﬁélcglmd. wight pt molybdenum,

ik Rird th BN CoFdIl; dofitaétihgUBh@HSAs"SEh Bt ﬁ@IMda/ma& has a

D1318 30 The invention also provides a nethod

- tptabehmednh of alkadirmoeial, md@a@bne-eaé@mmsmﬁ@ml sebﬁ@fa&swrgaoads of at

r
P 235 BRGS0 o ric
amtcbmeﬂm ctide f@riudherpn ovmlmt of alkali thetefprar adtngfeerthmet_ﬂ;» igmetal

8ol As o oy ASPU DENLII I of at | east

gram of crude
f eed ,Tha muahﬁdn difo/ prdrédes amtdﬂﬁ]dtof pfodad:mg eastde PraidONGomprising:

cgar %gtimat i ngr&?,% p%)geg ys % q%éllgg %1/ I&ogg prt}cftllctvgat includes

tﬁ% Situtlé Pratibodwhirdiitha cfnad pﬁﬂu@ﬁﬁﬁlqin%ﬁﬁtﬁfse 2amfzs ag ahdﬁasm MPa,
A, eter by and the

& P@P?%Fdﬁ XA et 6 Tibe, B5EEr2gY o frude

eéd, atakliaNiyWFe cot@bPat GAGD, (ﬂ)ﬁ@ﬂﬁrahﬁ £ 1éhsO51R % ttf catalysts having

nol ybdenum one or nore conpounds of
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nol ybdenum cal cul ated as wei ght of nol ybdenum or
m xtures thereof; and controlling 5 contacting
condi tions such that the crude product has a TAN of at
nost 90% of the TAN of the crude feed and the crude
PYQAWEP66BHs a total Ni/V/ Fe content of at noRCTHHIB0SP42088
the N /V/Fe content of the crude feed, wherein
bre ¥iEQisttuiBNvith & nigiaf 9&@ dfdnieed oDyt 1650190 A Metdee@imined by
708, and TAN is_as determ neﬁmi]y AST, I\/let hod D644. £
A‘SWM Method D435 ap& e prtaiystdaynga R ERRGERtORFT gram 0

c&ayﬂeﬁ&h QWbA61 grafi@PH0.3 Sialfl of: nmyifd@ﬁﬁxaqnb @gmareosdmuﬁ@se@r
W one or nbre cat a@ésts to roduce a total roduct1

mohddenue colgelated ayucight @OBM% or Rdyres thereofe apd gepdrolling
c@ﬁfc@iﬂg E%ﬂcﬁtfcﬂls gﬁcﬂlﬂia?jth@cﬁdg bfodatt hasa ?A?ﬂ?f a@m&&bow Qf the TAN of

conprising-one or nore al
thepainids fofd and ¢hearudepraducirhgs a total 26/ \tEe captrat Oﬁﬂt mmf %ﬂ% of the

NRYPRR LA b B, By RO oo B B0 By ST

mtliddtmmemﬂm is pedeterrmad dbly ASTM Metlwdd)64df al kal i

or g itne G bipes 8B ph feipeg koo df biaie:

cOgetDf alchde f&db&ﬂh}bﬁé 6r mcm‘mmsm (54] pr(a&)ce (anaalqrodlmt that includes

netals from t Per10|c.TabI

ﬁmﬂcl b greslf oﬁm P§| e 2ect i O 04 MPa,
idinf it or MorérhikdliNnes] salthef aefor nmcbr@bx)m atids, one

or nmore netals from Colum. 10 of ¢t he, PerlodlcT ef, 4

opmereikalipe-garthapsty saltsd 08¢ CIRRME SFEASAGIdRT a%re an

tHeQUrit¥ Feethaling b iGalRBA MG glaPbforude! fedd, ¥t élkﬁ&neﬁl and alkaline-

t hereof, wherein a mol ar ratio of total Colunn

eprth mptal, i mefekseltoaiomgaricacids ohat Igast 0. 990,91 graspradk fr‘té???tlmle&f the

&E:g 9;3 giahhmlﬁ&@m&lslmn E8ReHntd ke Feriplid Tidle, one or
rude pro

ct has a total content of alkali

pose enmpoan@B oflokepr mere sstalyfrore Calumn dofithg Bgriodig( kable pr mixtures .. -

RGN é@éﬂng §f(ﬁpre%etalyﬁ§:h c%MhPf 0 $ftfe F%Hﬁ%bfe‘ oﬁ’é $dhére

maa1 I ne-eart met al in netal satso
cmng@mds of Grsiotmoremetale fromrGrdiemsn b of the ResiadioiTablen oe mixtyges

tl%lr?l%?l 5 glmola? Qaq“) %!f E’% eyl lﬂetgﬁb %t%l C‘i)oﬂmﬁ@%_% tg%m CT

or ani ¢ aci I's as determ ne
A8 ﬁ&m Titoct 0f mdmontdhnﬁmﬁ@gmndhssmunbthme esfude product has a

Bt ataf ELF B8 AR R h ) FEY AEAC s ot

ntost 20% pf thd Umtteﬂt hﬁd‘lkalmd:talldﬁﬁl alkahine- wﬂdnetpi; momatal salts of organic

erel ro t ur
e R e T R R R e
sﬁl&lﬁf@ﬁ’éanﬂfacﬂﬁ 1s|a§daémﬂndﬂ0QO@maMhoﬂlfDN18V/ Fe per 30
gra T, crude feed, st one of e
conp %é’é’en‘{Oa)“ISBH@V@FS grpducing 4] prfing:
chit8ctR@ral i FecllafihBne Bﬂﬂoﬁrcaﬁl?ﬁt@ & HraEETd radﬁtaqum@ﬁ& thaf includes
nore netals from_ Colum 6 of the PerlodlgF éfqng,%l%

the srudsy readuch sthggm thf'aﬁade(mydltsh@ adiquidgpig g4t
ke feddh g aGal RGN /26 bénichR BE & 12RO BREE SFTNTPOBS 9&

of one or nore netals from Colum 10 of the Periodic
g pEcrudsr feed, aad gt dssstione pEbe catplEs eqmpprisesiia) SRe 9RmpEs mpagtals

fhoB é%)luﬂnﬁ 6‘%@&%@%@% ﬁnﬁ'&ié &t ;lfnéé%%ﬁé&ﬂ? Ofhe o{-?%dfmeﬂaﬁ% from

metal to total net a a range from1l to
Cobyma df tho Reniaglid Tably, oroirtwaesttherepCaddb) dns s morm metalsffom

o RSB R B sl o e el

Golhenie i hofthé RérfedicTable portmikires thedeif,owbereie o molar ratio of total
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by ASTM Met hod D5708. 5 The invention al so provides a
nmet hod of producing a crude product, conprising:
contacting a crude feed with one or nore catalysts to
produce a total product that includes the crude
wodnseemher ei n the crude product is a |i qUiRCTIS2004/042088
at 25 C and 0.101 MPa, the crude feed conprising one

@Jlmﬂé? i @m@iakt?)l thtal B1fan % sl i%h a g:?}fgh e fom 0o OOMQ{Hn&ollmg

acl d or nore al kal'i ne-e metal salts of oné

qpntapmwfg@omhgm| sgckathatdhq crode prpductpasa totAldYiEHFe contentiaf at most
Snd REF/IAUB o BRI ol R R UG VIR byt & U Bbtermined
c on al

I ne- eart met al
hyaek&ﬂrMWthcsimmsr gam c acids of at |east 0.00001

dth t al,yst
A e e A DARSEAS SEA Segbe
dohtattidgS cradetfaddysith onefdi' airddcabiids tb produdta tgtabpeductfthat dvdudes

r re tal,s fr [ u .of .t he Periodjg. Tab

5 Ve Sradie Wb A Beds progud ih i miegine & A G101 Mpa,

ﬁ&bﬂdﬂﬁfe&i &impriimigBaE bOdine alkal htal iﬁtsfbﬂbﬁdraﬁcﬁdoﬁ@mc acids, one
ght of netal, or m xtures thereof; 6%% % copgl1

Qfé'!oé‘F glsatinereagh metebsals ofopeor rore mwwl &1 §preot, the

§64QBM Haind! pes branfif chﬁe%ed% 1811 861 o dlkalidh&alPAnd Rk Aine-

metals from Colum 6 of the Periodic Tabl e, one or

mh@e@bn@mwa@hapf oreenipacidant at leest 80800 zmms, eng thepng opmore
&aﬁ?ys@%ﬁﬁiﬁgi Ig: e bal first cﬁﬁiy@ﬁ' hfétfﬁfi lcﬁ‘ﬁl y¥aGinl, pof griRi G¢ firsQatalyst,

m Xtures t cont I ng contactin

feam 81009 1ot Qﬁa;ama, nﬁton@ premere retalpirers &-‘@lunnveﬁsofégq Berigdic Table,
@% nt E{&f‘el c%gﬁ{xﬁﬁ@ of orfehr %@luetaﬁ?hn?lfzk 1k BT BRI BB Fible,

organi ¢ acl at nost 90% of the’
cabmlatedtas weight ¢fa11¢talnmktur@ rilekrenifient i(na-secontl isatakysh the seppnd

P o 85 B e 0 B3 28

fiverh Eoluminré ofithePerodictTablef orgrog mmreocorrmomuis of eneag moremetals from

g‘ﬁ%’%‘ﬁ gl &8 gﬁ’ﬁ P%é?‘ﬁsgmé? C%Jl?@ ﬁ%sn‘gégh 1:cr u ¥§1§ twrt(gg R, and

aatplting cobghctingfondniohagich thgt the crudel proﬂm& ﬂam tbtal omreergrof alkali

nDre ca a sts.to rod t t hat
ok wURIE e ! B e SalpaR i « MR R shte
d:oi‘ateﬁt dfialkdii thefdl Xnd ﬁ&al&i&é&ﬁh ﬁe&ﬂlﬁn lfilefaﬂéalth/%ol rngh am?ﬂ itcthe crude
conpri Si e or .nor.e al i tal. salts.of _one
e PP%‘F‘@W@‘&N‘% i pstel.gpd Signé tarts Mt i el S St
aRls 3 asHRletBined byP ASTOIMBBAEDPIIANI C aci ds, or m xtures
thereof , the crude feed hangg per grain crude

f eed, Thg invshtian alsgpredes gmesod of produging 2 m'a#dpfa yel) Somprising:

'&ﬂfaﬁlﬂlgr%rﬁ’de fodd WS or rfdhd SatdMstsAb PRRAUCe aaﬁtaljﬁro@uctaﬁat includes

| east 0. 00001 grans, and at |east one

of
theemfle/produch Wherrin the srude predcs is aliguid pixgure aft25| °§é'§1d ptdMPa,
& BilBe f%gd ¢d sﬁfg oBPbEmbR LA nfetd Rits GPLAH? nfor@brdahR acids, one

eri odi C one Or nore conpounds of one or nore
mcat slk&lmfparth:me@hwlts ofxineton moregrR sl acidpagy naixtures thereof, the

t e
S Yl 0 Pl S AL e Pt
dattq tmedal hio metay saltp af ergamid amdstqf af laash 0.600(! pravhsy gndlﬁ IgBt one of the

2005/ 066301 PCT/ U one i § over 10 _h-1,;
SRR e S S SRR o TR0 i SR S ot Bt from
Owituah 6 ofithd Patibdid Talte, oﬁamtxhorafebmboundmofrme at meelrhetal3ffrom

ni ci.ds st, 90% of, the content of al kal.i
(oltlan 6o 32, L pal, 1et, 20% Auveight of el oE mixtuges Bhefgot: and
@hfaAhE codtdclBy tondibes Stk dat iffthoudty 8pRE Rel6€Ifif ¥ contacting
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of alkali netal, and al kaline-earth netal, in netal

salts of organic acids is as determned by 5 ASTM

Met hod D1318. The invention al so provides a nethod of
produci ng a crude product, conprising: contacting a
Gvoltshesrd W th one or nore catal ysts to prodOTasace4/042088
total product that includes the crude product,

Mg tﬂ@ﬁt%aﬁms cRia@ gtbghct glﬁseﬁotan Bgtircht OF atkif et ggéaﬁatme-

the c d having, per gram
caribahmtﬂ,se dheta saltstofi brahit wifteofmd most A0 Yot cqntﬁasof alkali metal,

2 10 = n
per grralterﬁe q‘%lgﬁhys?tals qorm"cg.&ﬂ%)%e%gans o?ﬁ’%ﬁ@%?ﬁnﬁm

ofallalimetd) mdiatkalindCedribhmetd, iofnetdl salRef prgdiic adidbises detesmined by
‘85—[—%@ ! F% nds of one or nore rretal_s from Col um 6

¢ Table, calculated as wei ght of netal,
or mMPedivstion A&y ;ﬁ'@ﬁd@ﬂldetﬁélfﬁﬂp&idumﬂg a eﬁﬂé @ﬁiiuﬂgcompﬁsing:

condltlons liquid hourly s locjty, in
BB § FO LS op B mere Bl 5o prades € 1ol gt inchudes

hasnde potiadt, whereth iR ewiiRtpPotiuctas a B mﬂfﬁﬁimﬂs@rtmﬂfdd he1 MPa,
Ni /V/ Fe content of the crude fee wherein Ni/V/ Fe

e arudn feefl Saving, pex grrmioh erde fogd, adsta NEY/Ee qontent ofat lege5,0.00002
rht Rl oﬁé SOBE LN S Basthel Bl cathlyBt Adeust @Golagrﬁtﬁddﬁ one or

roduct , rising cont act i ng a crude feed with one
moreTostals &atn ojayne 6 pﬁthp Peringiccl 2ble, onadr mare gerepoupdef one or more

h@ﬁis"fﬂﬁf‘ﬁd 6 Ei’em)ﬁ’iggﬁ%e, cﬂ% {%Hgs%%glé fé‘ige@al QK blres

I'sS a [ m xture at 101
thexgaf ancb@uttrhumg ngttaquag copditions fuch that bqsid b@nrlmwmty ina

SRR ik ke 575 o BSB89 i o g o

90% beths Nidiee cmhtmhm’ theatdd fpat, svhmnm iné/Fm gorgent isoas detarmined

RSB S one”or mote metal & from Col am 6 of

t he PhHiclibntionlalll grovides athethad efprodubiag eofude product, comprising:

cont Illng %ﬁgﬁ%é}é% 21go]rggltl n%ﬁocg’llg tﬁgoilat(l %%Wg#‘%['ﬁcludﬁs

ﬂﬁs\ﬁﬁﬁﬁ podistewlieréih tHehguderprsitcties Hquid adxitdeat 25 WCiad 0.101 MPa,

roduct. h a sul fur .cont of 70-130% of. t.,he

B 5 Foot oYing PRt 1088 of GRGE Lo SR ErTE%B Lo oF pAeb A D0 L Erarms
S50x 841 At I REuPYonfaT alvmamd)oﬁﬁgéms.@n ghifil|abath bt lo@0bRO S the
is as determ ned by ASTM Met ho 94. The j tion

et sty gopyrigiag one h‘éP?FS&’e@FS %?‘6@81%’;‘962 cfme or

ORI DOR s of 3 dr MTrémbiaRFroth CEIURE 6108 ﬁﬂ P&hbdlc Q‘Eﬁe,QSr mixtures
nore catalysts to produce a total product that

therep (i gredscontralling cenfectipe senditions b et hechde prasue Bps & gryeen
o%t t bt A Hodt S@%%Hﬁ@ o@ge@ Ebngn%ﬂhgcr%@elfew and thiReae ct has

avi ng ramof crude feed, a total Ni/VIFe
wﬂfue pentent 05?0-1 sof the oo contapt afihe cradeifend. sherain oxygen

t.':1s ﬁéter?{nimlﬁi%s ’ﬁ\g%%d%ﬁgsanﬁfsuﬁﬂlcgﬁt&t i@ %YeRmined by

eas oné o I'yst's Confpri sing one or nore
ABTM Method PHZ9. uim 6 of the Periodic Table, one or 17

VO 2003/,000301  ECTL US20041 042098, 1,91 RATBAUICS Sprsing

one of nore
daaitdcng eruds feediwith ond bran@e tatalgsititogootucod totad groduct that includes

ont act i condi.ti,o uch that th cr.ude t

2P RE prodig Woeen i ruitrespetls » i mSpvieat o Koo, (fiupe,
e BB fee@ hadifie per xala of eﬁde fead)d tbthIENiICV /8 d €ontent 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

17




10 -

15

20

25

30

product has a sul fur content of 70-130% of the sul fur
content of the crude feed, wherein 5 Ni/V/Fe content

is as determ ned by ASTM Met hod D5708, and sul fur

content is as determ ned by ASTM Met hod D4294. The

iwy goob/aeso1al so provi des a net hod of produci nPCTAIS200d842088
product, conprising: contacting a crude feed with one

Hbre l%a.g,go&laé ﬁfaﬁ%ﬁ 315& AR HGR %aaﬁ 8lof e ®dHGdic T, or mixtures

I ncl'udes the crude product, erein the crude product

thereef; aidpohtioliing camtasting cangitionsswgh thatl e cvdg protigetthea total

VAR HEEH o HTRISL 5092 9r BRRHA/FBIEaPHAL bruPlol, aRPlth Brude

Oof ‘one Of nore organi c aclids, one or nore

mbdiet hase-sebint dontentt o709 30%f dfe solfier contentonféheoargderfeat, wherein
ids, or m xtures. ther t.h f eed. havin

VR ot 5 6EirbL ) A8 dod BRIEE pod iy e s

dobdrined SR ASTHKMeiho@ D4esd.t h netal, in nmetal salts of

organj.c.acids of at ,kleast 0.00001 grans, .and a residue
cont el invgption aljogsavides a megh PrPuflag  BiydS Pidiptgpmprisoe
doRASHngH Gud fobd Witle Sleir Yifor® catA R o & @t bro@aét ¢hat Mcludes

metal s from Col um 6 of the Perijodic Table, gne or
the prde pregestrivhredn the grids progastds 2 HBtdmixtue e Tl ahy- 191 MPa,
thD EruBe feb @ B fiprisii! oie oPfnof¥ alitali mbetal AR FBhe ordAiéke organic acids, one

controlling ™ contacting conditions such that the crude
preste sikalingsragth metahsalts gheneror more enenne poidrs prmixtypRbereof, the

Bk il el Forade oo, Bhal pAtfak oPhkll BB, Pl
itk aeital.on owtal baltyof edganic acidsofat least D00 groms,anfl 8 regigiue gontent
. ¢ _ .
e N e S T e
theteld froanColumh éroéthe Pedodie Tisble fonabikabie compaunds afighe or more

| kal.i nex t tal . i ' I, d:
PR ronfiiend oE e Briodd L B b fiseS ullpo BB otRb 0
antictig conditiass sielt thanthe edddyrofst Ms avbtahowhtdnb @0alkali Tinagal, and-

' ti I ' th f i .
PG oRhE R BEAARES o Bl LR 50 BB
maell, aiid m‘iiﬁe-eﬁﬂﬁh%tsll; ) xhaalrsamhmfﬁegaajctamdﬁlin the ogﬂe feed, hizd crude
i n¢l udes the crude t erein the crude product
produgt sy ricumeprtor 1D 105 o mevtur Gotia.f e gl B
WES6in banbm Of alRAl metaR BAddlktine e @edl, irfméSsallsl6f ceginicaRids is
of at Jeast 0.1 gra of residue, and a total N./V/.E
BerEEREcDbY A TMIMefoBDobdoandpsidie confrat it o= Seisreineg R
f1B@od 3@ ySsts conprising one or nore netals from
Colum 6 of the Periodic Table, one or 30 nore ..
conpodidyeptionalie rspvidesaangthadaf sradpeing BETUdRRIOGUGCompRSIng:
(Po%{abf?ﬁﬂt £orl@Hel Wit of¥ ot idr&Satal {0 PRI ducdD bt PRIFEA kHak BEludes

contacting conditions such that the crude groduct has
the prydeyprodugt) wherin the sruda proguctas a hprd midure ot 23 H(eangi0/ 101 bePa,

BOEKE o 5 G A Ay PECBUES) Dt
tesidues pnrhietofak Ni V/Revontentrof 28leay00 200/ &63 01d at least one of the

S L. 8 ' ' '
T
setceompaeds bfonaST Moldamétald foB30dumil  of the\Perivdio hiatdd, somixtures

id t hod . of. [ d duct
IRV T T T —
WEY Ale vo1ittntlof afihisht 90 ofithie A/ Fecntbacsf thderids feed andale crude

product has a residue content of 70-130% of the residue content of the crude feed, wherein
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5 the crude product, wherein the crude product is a
liquid mxture at 25 C and 0.101 MPa, the crude feed
conprising one or nore alkali netal salts of one or
nore organi c acids, one or nore al kaline-earth netal

W0 dRs/Me3@Ne Or nore organi c acids, or m Xt UrPEIUS2004/042088
t hereof, the crude feed havi ng, per gram of crude

WPy P SRRy ASHANIGPDSD, el Ggh o

cﬁbhﬁhemwasrwmbwswfn metal salts of 10 organic

aci ds, of 0.00 t | e st one

st St are Sl a HthoRior pSARkipE St bty comprising

Rhtaéthg aReide dehidonifladte@r mprecaplystatn @rﬂdﬂfmomﬁprodﬁct datincliudes
aIsfromCoI erlodlcT

t{a%?tmgé%&hemn thg et Bradnglis § (1B BiRa et 251 and 0.18] MPa,

1EOQHiId e\ Sonsprcig ob@br hbie alldall deetdd kAIBWE bnd Gt ncle bﬁghﬁb acids, one
content of al kaF nmetal, and al kal.i ne- earth mattﬁe.éeof tge

cmom alkaling~sargls gtabsais of oneion ogs organi
hra%g e;lutn&%n{aetfeﬂd;amdmﬁl kil mowy bdheér bdt least
I'n rret a ts

organic acids in the crude feed and

Q. hgrams,rapd e totalsgnient of atkal mptabengd sikalinereagh metd, im gwtabsalts o
v t
S EOL00 s ool Y B o

roetss ot Chﬂumﬂt & of the Pemiedid Talziqa @nepiabiesempeundnofase or mOTen

%Igas&% 2@@?@“‘?‘%‘3& ggnﬁg)ﬁ&egprovﬁﬁ a XH

@ﬁtapﬁrtgd:bﬁdtﬁgasesudt thatetheerodenpbduct bmtp‘el ¢ogtent Qf@ﬁkah@tqtﬂ,qmd

M%?gw Wltlh%fl%gﬁscc%{? rmrce%c 5 g XIE&S? 96“/O 8?!51? g&ﬁ&t 8f alkali
Mesl aidalialife- %ﬂﬂﬁetﬂ[ fudtietil skits af okganici adzdmnctlw cmdafwzandlhe

Ehdegesdbetes sy GQ peekil U R BrR O ook pbE ol e,

. WGP VB0 endswbis a@ﬂ&czmﬁmmmamﬁefﬁfﬁd D530 e tcofitert of alkali

grains, and at |east,K one of t cat al ysts ris s
B8 B sl ige-FRTpeal inghe ceEgie e imss PG
Niefb&D19rze or nore conpounds of one or nore netals
fromColum 6 of the Periodic Table, o

t her & vaRtipncalioroyides sgnethos rfpEdurge & %ﬁ‘g%’ P’E"gt‘fﬁ OpPFsing:

éolﬂﬁt:tlﬁgrhecrﬁtiel’fggd WP e nflRS cataly ) @ prédutd/d fofal RALE THat REludes
at nost 90% of the N /V/ Fe content of the crude f gﬂ'
téﬁ whﬁoéﬁ%d@e}’ﬁ%ﬁ’e@wdﬁ FEodHoN R mYRTe 8t 25 “Fnd S0

Qg E C]P%a&. BEcrld e, 18GE NIYYEE BbrenY SE CRBLIOT002
|s as determmn 30 ASTM Net hod D5307, and Ni/V/ Fe
gxgms and a V& Quepnikat o amiqa@td) bgrams B Rlesbenerss g atalypigsomprises

? Egte%ctﬁlﬁp%npé&w Bf ﬁle BRhbad T2le, %9 bl@ Qoﬁp&fﬂﬁ?@f one

cont act | ng a cru e one
mrmm metabsefioan Celugunt &pfplmlabméwél‘abbt et migiug ltb,qreqf,tﬁetti controllmg

bt b Bl 8 C9UE eoaEY B JRYAE RN R

$02¢ of the NPV R mgtenh:efﬂwcm@rfeeda bubchthe crwde piodgh hassa %O@metent of

B S PR el i 61 ket DD EREHER s o deepiged by

AETMMetS@d ?mog shxrmmtwe aGiteltt is @rdeﬁmﬁhe% lﬁasf]}STMrMethod Jasmlms

the crude fee avin m crude .fee a total

cont efhe 1yentignalio oy %%lam%%{ %PR%ﬂf“FlﬂsaC@&?P P SQPPIFiRE:

SrtRlingSAdrhde B4 MINBR & nivte Bital Pdts lpréduesa tothl BRIA that includes
and at | east one of the _catalysts

Ob BBt pybern s TR groduepp S RIACH GHES 5 Ay 101 MPa,
B LALS rebd OSMhSrRing Bhe Br Mibre alkali metal salts of one or more organic acids, one
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5 the Periodic Table, one or nore conpounds of one or
nore netals from Colum 6 of the Periodic Table, or
m xtures thereof to produce a catal yst precursor, and
form ng the catalyst by heating a precursor of the

¥R 205/44630n t he presence of one or nore sul f ECT/US2004/042088
cont ai ni ng conpounds at a tenperature bel ow 400 C, and

oﬁﬁfmgd ﬂkdlma@mdomb@biall tﬁlgfomﬁﬂﬁhbfcel cmigfﬁucsaﬂzﬁsl drha;eikmtdseheu:mf,c@d

r oduc as.a tota t 0 al i t an .
(5 o el i b6 AP e ol Cpme SF et e prdt alklive-
ed@h £hStaDfin MbtalBEE oDG YIS adi IS 6108dsCO D00 grdnkd brid d1B3as! ane of the
and al kaline-earth netal, in tal salts of

caflvats 1 obtainableyyy qembieing 2 syppertavith Qg o WAte mgtals §Pw§§qlmnn6 of
thBbedlodicARBlebded)r ndfe &ﬂﬂoﬂnm 8he or'torE Rietls Fth CBluftin 6 of the
or gani ¢ aci ds is determ ned by ASTM Met hod D1318. The

Reriodin Thide, s miwures Geregéts podvee heatelitt prcwere pagformiae thee

B e a7 oL BlPRATEE biSee B e R ¢

conteiningesmpoirels at mmppnmmow 496C and ¢cntrolding dentastiogiuct

0

oo z6ht TR Bl oo el i i carh
notal} inmietal baltstof losgasic a&dﬂﬁﬁh@mos@o%(m than:miteat of aladitmetal cand

the catalysts i I nabl e
it G o s BRSPS e i SRR e Bt PR fpLor
aliali Infetal Cind alkalineoéapthGongl i nattal edlts of Grgadic saidsls dASrminddtys
f I of the Periodic Table, or m xtures
‘%m@lﬁﬁ&duce a catalyst precursor; and form ng
the qaé plviisionl¥solperidesd refiRd eapralivsig Mﬁ&dﬂr&ﬁfﬂ, Icﬂmbmng
presence of one ., or nore sul fur containi t% gﬁjcttuhatmcludes

~ cgptacting @ orude feed viithone SR mersratalysis fo progpge 23P
R Prbdiit, Q@ﬁ%dheeﬁ:dsﬁehh&mth@mhﬂam@mdﬂan1baMPa, S

a total Ni/V/Fe content of at nost_ 90%of the Ni/V/ Fe
edhavingepss gErmof ruds fesdhatogl Nif/Te soptentefit lepst 0;00002 -

Rind 8l Pht TalEshe of e R¥aHRT MoMRINABK bPOdibinidd £suppii® With%ﬂe or .

al so provides a crude conposition having, per dgram of
regre, petalsclnm Golumnghof the Pariedis (Table e o marescogpounds of one or more:
r%)féﬂ RGRATCHARSn ¥of {BE Pedaid Téﬂg: 51@9&&11‘9& tﬁérEébe’g Qﬁ‘ce a catalyst
tween 95 C and 260 C at O. MPa; at .
pepcurser; ond fopatingdher datatiest by hentnag thb gatﬂyﬁ@rqcmgen the presence of one

T o

contagtmgdpsditions stéhathatiiket emderpr@ROt 1@s anatalG60//B: eantdnt gfm most
ot RO Y RHenr P8 Ryl AT un bl 97, ottt 0 niecermined

one “or yst's per gram o
bprﬁ(ﬂIMMeﬂiEidd)i?mentl on al so provi des a crude

t f t I t
o0 Th in@isp 2l preyiE s RinmimeFRRBAT S e wm Bl
cb¥hp &ﬂhonaht 1k286.000 amu bﬂﬁ;ﬁr@ﬁrbm%&um Pl rafge3lstribution

b?;acére%ﬁﬁ?%?%@%oﬁoatpﬂﬁ? Ml ot O bt oo

b@ﬂmyﬁc‘aﬁigs aRfrBition BetivEenBD b@hﬁmm 0t16nraf ataéasi ce@mtgrams
wherein. MCR content is as detern ned
égwc at 0.101

Oﬁ/B.‘(Ch%‘a“‘?ﬁ&SB@h adpilingtange AizibutiondistwesnBehiC ard

‘ MEL ehdEeRe hih 0 bl %EM@W&-MS 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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5 The invention al so provides a nmethod of producing a
crude product, conprising: contacting a crude feed

with one or nore catalysts to produce a total product
that includes the crude product, wherein the crude
wosneedE condensabl e at 25 C and 0. 101 MPa,PQTAS2004/042088
crude feed a MCR content of at |east 0.001 grans per

BT &fdefé{ﬁi %@d E? RSTVANEHSd D5 SFS hnPihe corﬁfmshﬁﬁ Had4h wei¥htritio

I's obtal nab y: conbining a sup fOI‘t wth one or nore

ofAGR gorfiens tn @DaSQkﬁlmefi cgnteyft Olf Aideast {5 onhereir MR congrmg isgp

e S B ASTIEMBoR DRSS, alC Erof s SRR Seehiiinga 85

Mlmod@wﬂr sor, and forming the catal yst by

h .
et U e A BBSRA Sie

dopiactitigmPuds; fecalnwittcamtor alots catplystrtd antducep oth ;inoﬁuctb that includes

e

dﬂﬁtl%rf@drh MCR déﬁﬁﬁﬁﬂ'fat legist 0.90 I gias Pr 6im oY cobd Med[bhdlﬁtdeast one
D453O The - nv ntion al.so provides a nethod

thecratalyats is opnEhle D Gembining @ SHpRortSyifitone of mwea@?tﬁlﬁ fom

@dmﬂﬁsfomé Péfiddic “Pﬂﬂe Ghe SMhdre Cahpdunds 6f dr oPfeebifidala from
total product that includes _the crude product ,

Getwme 6 ot the BeriodieiTable, opmeturesthetgpf o rarice asatalyst peecyrsar; and
tgm%:%%thwp cRalyst iy R HdG A Re Breé\.u'% ﬁfé'ﬁ&@ﬁce QF ot or @S Sulfur

granms per gram of crude feed, and | east one

cefitaining compaiydsata wmmgmebebm 80055G; eng FWPIIWEICP@FF“R& h
.ﬁn&rﬁ%sasﬂfmtemg %ﬁ&@ér@&%ct Rasd M RQSntEﬁt(Hf‘at &Qst/éo%%faﬁwa

east 6009 e total nunber Egres in
qootent ofitheccratlefeed, whereinMCR gontens laaasrslstesnmé A«SWP&P%

3ﬁ of the nedi.an pore di.anmeter, wherein pore size
di'stribution is as determ ned by ASTM Met hod D4282;
an d d&xnhmhﬁqn@ommdrsamgloﬂﬁ produding @ avds produdt.lsampritieg:

SPRHE T BT 0% S Mooyl proflcl Storel BoalrRRaBingides
thietrndeiprbdieB Gvheivethe nmde pioduct & ®adqsahle adS °6 agd 0.4@! MPa, the
SRR SHER R0 . R84 O EEE) R3S T o
didica taﬁfstsrmﬁihg @ pbie3ize @i’sﬁﬂﬁtxmi withih friedian psredlednmtf erimerngy/from
J M Net t O resi
A LA St Basisg P b el o S ffputon
RvEg a@b{%ﬂ:ﬁﬁ&eﬁwﬂﬁﬂ@;&@@ﬂiﬁ%ﬁdtah @Brel tﬁathf A, whatingoriizef
onposi ti on s . 0 X , as. .
dinbrtion iscat ds@%#ﬁméﬁﬂ%%ﬁé%g& sskiohtiolibe CONACURE
&Edlﬁbﬂsfsuéh th@Sthélg @ ﬁbmﬁdhm M@KMf berh 660 90922 At MER. of 8 tcrude
04 granms of basic nltro as determ ned by ASTM

mw@%ﬂ‘é@l&lsaﬁtdeﬁm by & @?‘% el due, as 21 WO

2005]{@@%@&1133 qﬂo é\Qﬂl@@gﬁnpdiﬁioﬁ%%ﬁg%eﬁ?raxﬁ%?%mposmon
Met hod D5307 the conposition has a at nost

2 st (@04 ﬂ@nmfmxmm wydemammed/by ASEMDIgsthod ¥3ES; atipesh P108H
%moﬂw &ecﬁetﬁmﬁ:reﬁ gg #@W%&H 9‘12@9,}’311&]& 1?381?6 gﬁﬁ%@femdue

onposi ti on: : grans ¢
ag @eterominertlely b&TMMMuMeDiﬁﬁG. D4294; at least 0.2 grans
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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5 of residue, as determ ned by ASTM Met hod D5307; and
the conposition having a weight ratio of MCR content

to C5 asphaltenes content of at least 1.5, and the
conposition having a TAN of at nost 0.5, wherein TAN
w0 gobsossar M ned by ASTM Met hod D664, wei ght raff/uskédsRo42088
is as determ ned by ASTM Met hod D4530, and wei ght of

l?ﬁl&g t t &%E%/L. Pl%t}f‘

(i%e n sg’ké eﬁ@M r?gz)tss??w gﬁlle%\?e Bgitén al so pr%tg%gt,w's’as
daterpaneld ibpi 5 TdA Meittod Disid. or  nmore of the nethods or

cCoOnMpogi t.i agcordi.n {4l e
that: (a ‘%ﬁ‘z%” zﬁsooqro%%%n Jéagzt% ed é|l§'5haﬁar e 1%#&,&&%%9“)031“@'
atileisi 0. d)(Hcgrammmﬂsntﬁnf adetdrmivet by ANTM Method D42PA; ahlsst 0.2 grams

%frgg& ent haV| Figf\gggffﬂé&g 8’52&@3{5‘? O\é@ﬁédsgg hgg?émgm

66 tcﬂMﬁJRl ?ﬁm\/ﬁf fdgli ﬁﬁ]ﬁﬁﬂeneﬁ Edntégﬁ Bilfiﬁtlléiﬂﬁl S)uad the ablhpﬁﬁ;onéhavmg
ortion o | C ave. ol ]l utl o

@Eﬁawf Abo% 00 waerwlT%& as efswrl?fﬂ% @%ﬁ“ﬁ#@ff ﬁﬁ&mﬁ’@ﬂ of

PRIVB a8 deléifhided DY ASARND Mkl T5U530, ghﬁoﬂﬂ}l Hafteri=d DGR

di strl butl on between 200 C and 300 at 0.101 MPa, a
by AvdM Method DP9P7-on bet ween 300 C and 400 *Cat

0. 10k, s&@@em%&t& el m%tlf)ﬁﬁlg@pl‘aﬁ%&sr ifehibtAtibe iR %ﬂe or

400 C and ( has, per gram of

worechd ﬂﬁeenqihodapr mmom @gqrdgls dtvenijan; erude Mﬁlat (a) has

PR e S il LML A e

hayirgj angrbon angberdibeterd, bud the wrude ford das at GBst@. grgmg 0bsuch at

bl SRR R oS RE B RGRopd 2 08RG pich have

bdibdg ke, diGrib@ibndelawsl 00E€ ah 0.d6 bivERaxobwdlingaeamigeglistribution

BB LU 3 0y RER IR e aRB oAl e o ma

3081 90 m Q. 10 Ve, albsiling dangd djs’trlblﬂtc\mtweéﬁ)@(}@%da!@d °6300.001

s, i boing onlg: afBich rouect 49056 aS684p it p 01 pRGRE hes,
Ped ghum ¢ffrudadsedasm 1east: 0ical giwsldfngdrp@rmms Bdviryf a Mlmtraﬁgbo

firBhutcpplonb 00 o Bhaf MR B eres ey RF R MR dpiine

Rige AEAPIRL betwede 160e€ind 0D °G<aﬂon01sma,$no‘1 lgi'am:( ¢f)hy8h@6arbons
at Ieast 0. 0001 g ams or 0.05 grang of _sul fur

adoiling sapge utipn betpygen %PP Cend 804 a1t 8f001 grams
M@d{%@hb&rsquﬁg a GbEE rdngS HistrBtidnlbetviida 380 °¢ %§154000’C]at o 101

arrB of residue per gram of crude feed,

& 0.00% eagns of h@dr haviegboiling rapgreli sgmbqvep Bhtween 400 °C

aﬁlld‘@b '°C'%?(? gdl 161?’{3!at 12k 29D QFat LS. PLORs 6.3 36114 8 rang®6m 0.3
or nore Il ne- earth metal salts of one or nore

0r2fa to Hiprie 5 tof; (fribrs ayigitial brskingiroint of efleasc?R9rCre §.181 MPa;
Jgg BciprRBEnidlel Q/aﬁai?l%l.{m ala ifdh: %Qmﬁeagm beooé‘gx%? lof {0l Ni/V/Fe

npri ses at ‘l'east one nIC sa gani Cc

BeCigtim qmm@oasmmﬁsmsuﬁmummmm%grm o5 @ A grams of

i t i N .
SIREA TR bR B AR A0 B 0 b8 o o e e
{¢)Xdrp atsledst @b grmmaﬁmidng pérerithef cmdefaed @m) conprides dxygeh

CRBPLP Qe R G P A1 ol B ALo0® G g gl acids
@®izlop eopedlkBine Lirh metesals 6Fona lof Mol @pdniteRids, d? mixtures thereof;

onbi natlo Wi th one or
(%) comprises at east one zinc salt of an organic acid; and/or (p) comprises at least one

arsenic salt of an organic acid.
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5 nore of the methods or conpositions according to the
i nvention, a nethod of contacting a crude feed with
one or nore catalysts to produce a total product that

i ncl udes the crude product in which the crude feed

a6l 2005068s010r oduct both have a C5 asphal t enes mrIviS2mi/042088
and a MCR content, and: (a) a sumof a crude feed C5

asph Itenes cqont e t and cru ntent

a suﬁ‘f Bpcsmbo g g dpen @aisoﬁ&ﬁ?%ﬁ?go@ %n%or
rhdré! gf)tha rethadsd oﬂ%ﬁp&ﬂnfxﬁmgwﬁ&ng ® tﬁé mvamibn,cmuﬂed‘eded thg is

con itions are coptrolled such that S. i S

fongble b3 Fein g TAphYA 804 GHRBRLRGA FROTE SR B g from & crude.

C ont ‘Ilpidnﬁdnﬁdéﬂﬂn&{%aﬂle %v\éﬁﬂuﬁi‘bﬂsor;ﬂémﬂbspih cambﬁammm aiuor

of the crude pr oduct to a C5 asphal t enes cogtﬁ_‘?&w
mare of the methedven somppsitions aacqr%m@@ ¢ {ypRtpnoA pgthod of coaﬁﬂcﬁng 2

w p 1aARERAE pfFRREES tofall Srotidty i3t ineRd& thdcrude
provéeg t.h9clmﬁoch% I nat’ on \%@h one o?f 15 nore of the

pestultioi vhigh thormdesteed andsredequpdictipth bavendsieprheliees pontent and
JM@R%%E&{%;&“ @8 shl of ¥EhGE fe%a e %ﬂﬂ%ﬂhﬁ&ﬂ{ & cglﬁie f$AMCR

gaseous rogen gas; ane;
dn;rldntas 8y somnsof a(epydeipnartuct @wphaétnws Genteftan szltud? pepduct MCR

Iﬂt%ntelg E m@co%%gﬁ%ge i a?.l H?ﬂ'g ??]nntongd M&K% S’CEE a?xjm?sﬁ g9% of S;

ovi des on w one or nore
aﬁl&/bh (h] ﬂ:e@bnmcﬂmasnmnmﬁmuamdmgch thattdreeightvagint of @MCR

f de . f
B SFerty i 9 G Pl Pt BT e ble AR s MRt
ool 012 tP2.0fetrAl3 ol ei n t he crude feed is contacted in a

cont ctlng oetha i.s on or_coupled. to of fshore
faci | OReRRoR Xso BRSSP BAtcH ih e or

Hére bf ﬂlle $nettiolls smhipeghmracm&hg e Biventiva] £hyelrogdeh gource, in

W00 Y TRECESEIRER 150k Swsgaing o RO (D AP OLE

- HBRcRbodD(ed irealgd: WBd/6r M mbdgeth@samce of a gas and/or

a hydrogen source and_controlling ntac
condil} psmrseraipdmentsathe ipuention alsg provi 'a&@gﬁ%n with one or

rﬂé’x@ LPOHE TheBAHSE &ecoﬁ‘xﬂ:oﬁlﬁ@ns%é@@iné Rl | hﬁfelhtibn,aa meme®of doaficting a
-800 normal cubi ¢ neters of gaseous _hydrogen source

qs'éie feedvieh eretos mops cagglystrdo Peadaceintah produrt that melydes thg crude

1%9%1%’: Rherbifl TG R RS contddid ik BBoRURE b6 thad ifordr cﬂﬂiled to an
gacg uptake is controlled by varying a parti al

itpf 30 the hydrogen source; (c) the rate of
h dr d
S 9 e, NSl SR Sl e
m:bra of the nethodn or @#nphgudomsgaemrdupg mdée ntvmttonm inpthed thekcomprises
{

L
hyﬂi'cgem slirgeané cmftroﬂ;txgrcogtacnngmbmimonssmhﬁa Ga}m tpdiofof @ gaseous

30 or 1-80, nor cubi c nEt
e ope Y et By Ao 2800 botlel Wit ogaseons

ﬁﬂl@&/ﬁéﬁﬁﬁﬂﬂmﬁﬁﬁﬂdﬁﬂﬁ Febld @42AAEd witlo outel or mmaoﬁhe catalysts

R S S 1 800 S el o
tﬁ@hidr@éten @15?5% @d)%&ﬁtetdfﬁy&ta&n?ﬁb%@ Is shl)StBthEty:Hd ?g&l’lprﬁmwt
is controlle contacting; (g) a con
AN pElea BAL0.S vk e 3y SR RIS 1565 s mog i Pagrogen uptake
thatQhil daust Qtsta¥itial BRES s¥fkioh bitwedn the @ru&@&e@élﬂf 8¢ tokdd Product
hydrogen source i's in a range fromOo. 1-
during contact; (d) the selected rate of hydrogen uptake isin a range from 1-30 or 1-80

normal cubic meters of the hydrogen source per cubic meter of crude feed; (e) the liquid

23



10

15

20

25

30

5 and total pressure of the gas and/or the hydrogen
source is in a range from1l.0-20 MPa; (h) a flow of

the gas and/or the hydrogen source is in a direction
that is counter to a flow of the crude feed; (i) the
evoishespgesduct has a H C of 70-130% of a | VC aicTiusene4/042088
crude feed; (j) hydrogen uptake by the crude feed is

R Foipd BBl Ao o 3 ] Bk ts ol 1y e 2B igpt 15w or
at msste0fd'e () a phYialtphassize ufite gamamt thedydmgdsotrne & controlled
A S S o e
}(ol.u)lg Ge 0l btﬂ? 0B e HEindnR Sherhydit bt soveearis B raﬂée £76n 0.33%h",
or 0

the sul fur content of .the cr%@ Ig@@{?
angjotal peessyre, GEthe gascndior the bydrograsoRtsf iR & reree Fom Lig MPe: (h)
vl A% gfs ah&%r ¥e Frare gt sBice Rfin b Redtion dat fsQ:Bﬁ‘ntet(t@)l bWt
crude groduct has a residue content of 70-13

(i) theccrpde prasivet has A EéG of §0-130%e of 2 H&Oﬁ@%ﬁudc(%yd )
s 0 a0 2 3 Al DNAIG I8 AR ol L WOBH 150,
rm%l cobic nieteroafhydrogenpar enbic ofeter hﬁcmdm@d,ﬂ@ébb crpgg)predyst has a
tgﬁglqﬁyﬁge%gﬁ’tgﬁt otﬁgtfiﬁ@st 5(?’}6 a&t nfo%(ﬁ/“ ?Jt lféu/o of tHE‘NJN/Fe content
an al kal at In ne a ts

ear of organic
afthectsudsfifeat; Ombnﬂawmaﬂamsﬂfm aﬂﬁﬁnt of 7Cat30fpert 801@0%1?1'11‘16

PN R T e

%0e) 1086 o¥-theaV GO whiehtod teer araliz fé&b (h) tlnimmdug)mrbnt ks wiresiyiue centent

7030t 8 o et oS g B S el B Bl s

@foxgglﬁ dbh’égﬁﬂﬁ‘llﬁdét 9P, labBostI70%e aff IB6H 5;&% 786 szlogt ?%’ gos At thdve 10%
ruae roduct S an ravit (0] 0.0 an .
S pronte Lot ihe e teed; ) Shmeprisle RRpduct i adpiaianent ofaliali ¢

[

. REAI0AT allBSie-Barth TAd¥RIO ndtal BRI of YO mic AbidB oSt nff8PH0%4s tat most

St 30% at mst 20% % of the TAN of
e oe st £0% & e gt obalkel @@aﬁl s et e faby ingmetal salts . .

* & oBhnicQeids #r the Erufle £284;1(Q) PP-Falugf the cra @ Re® HRARE éB‘thcﬁng, is at

the i nvention al so provides, in_conbi nation w t

lgast 1Rl )sbe progmrofiist RsdsviBPsiBIABSi"Liot Asmext S8t H}j’S’t%)%’ or
dt %sﬂ l@%@tb@ﬁsco@xﬁﬁtﬁ@&u&@ﬁ&d ﬁ@WT‘,S 65 the Q:ﬁﬂE 3fdduéthaPan API

crude fe one or nore catal ysts and controll

SOARE D J0% 0 APbEavinG! throtmsdets: cu oA Ry chas o
PANGPR ng&%@%,rut Hos(CRID QLGS 30, M&hzo%aar P68 'ib'%néftﬂé

ecte organi c Oxygen COﬁpOUh s |I's reduced such
TAN of thegmndp if@d \and/otHin g range doy® 0130 O A0 i 0.8for §i05 ri‘i)@tl

90% Qf o IhCeMURED C&gwhn&f aléogb‘?oﬁ&éédﬁ bBatiddVitRne or

| east One’ compoun nic okXygen contal ni ng
roorpbite ahsetlmdsrpw aosmssx‘aonmmrdlsg Lot the fnvantmr Hogihbd hataomprises

e SRR SOEIR: Sy e YA b cqion o
1educa a caitbreof biganiaoxyken coljtaifing baalsdundmm vahietp (@) maomtént bfie

0 i cC 0X t d

SleHa Pl P sEPa RN reyp LR b FITRE b Bt ap oxpeen
&ﬁteﬂﬂf%gﬂ%t@tﬁﬁf&}hﬁﬁyééﬁﬁ)ﬁﬁﬂ{ &%&t e ft@B ) apledst one compound
co oun 0 e organi c ox en cqaontal n C
@&%ﬂ%ﬁi%ﬁb@%ﬂ@rﬁ QompoUnds CEWBW?WH? Sl ?fm %ﬁeﬁéwﬁmd
(gm 1488t e c&gﬁmﬁlu%%e gfg%n@roxga%&l%oi%ﬂ TohpOIRdSedieslah

the Periodic Tab he crude product has a

Mt%ﬂ s OW%VW { aébﬁstt Qpﬁmﬁl@}m@P‘bQﬂP% organic oxygen
n o n-c aér gm? y findd'coffBiides ADdfAlnelcBith H0fA! Git'of Qearboxylic acid; (e) at

I C contalnlng organi c
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5 conmpounds in the crude feed; and/or (g) at |east one
of the oxygen containing conpounds in the crude feed
ori gi nates from naphtheni c acid or non-carboxylic
cont ai ni ng organi ¢ oxygen conpounds. In sone

NP AWSAEHMIS, t he i nvention al so provides, i n PCT/US2004/042088
conbi nation with one or nore of the nmethods or

mpﬁ@édxﬁpwﬁd SEO6GRiE ok ek Béntdifing BérhfsindScowpiriaasth th&al salt of
g a ¢crude feed with one or nore

10 contacti
ngfr iy acig, VREFRIR the meip! Comprises epeer maseimpials feom Gelpag 12 of the

eroﬁlcal‘-‘abieeﬁ?ﬂ'le QAfde 9f0dh&@1a§@&§1|te‘ﬁ§ Bﬁloﬁtcaﬁ)oﬁyﬁrﬁ&ontmmng organic
tenperature foll owed by contacti ng at a second

sngoupdsaf ﬂbtnowa%tq’féhecc@ﬁleafcqugw Prelie |c@tn§nwgergamc

lig
I's ‘at +sast %g@%g&%&g&ﬁ&?ﬁ)%it gﬁggif:%%g* ont ACt | n%%‘ﬂl!;&nds
indhpands fgechoriginatestfrom paphthenic ficid dr nan-cadhoxalie esitaiingorganic

g%/)% %g)og% 46 first hydrogen uptake condition and then
a Se 15 hydrogen uptake condition, and the

t enpdnadme embddimébmgs, ftherinventips alkeeproeides, in @mbimtian with ast or

R R APish DS B o B RSB Rl B oo
edntactiagi crodefeed wtth ene:atxﬂdry satalyas inawHith: $4) tlﬁeﬁdmbrfeéddﬁ €ontacted

fo wed by ntactin a second rature,

pita e sRRaf i eBTeE o st Graaatin PUPPBLC TR tnR & raond
{elipeature; i 16 tomstting GRRliths i@ chfirdlled Ehithal &2 fiest cb@Wing

t han the, second contactin enperature; (d) 20
PP SIS S0 1 Hes 18R ThePeOn CORARIRE {GgrabiTe) (b the crude

Mrs%&actmm Ey:ﬂ@ébﬁraﬂi Akt By gefl up@ld @nlitidfl anciReh 4thQecond

cont act| conditions are al so control | ed such that

% waditiopand thedemperytarg of the fisy vptakmcapition és at least 30
@fb%@ﬁﬁgth@ YahaRite of ht séddfd. Gﬁtﬂ&%oﬁ&ﬁ& (S tﬁ@&ﬁ&cﬁﬁﬁs

with a first "and second cat al and contacti ng

- samgacted wakd af lsadt opmefl theeatglystsata téﬁn;mawre foflowgd by contacnng ata

B el R R SRR R el e B0

entagiing temperatarecis etmosﬁ 200 1{ylovkr thhmthe sédond tontactivg temperature; (d)

BGRE beA0 eefeER onn b ) Syl BTt AR e
erotctign) e0d thé contetif@bbnditiohi areialse tomiolled siwh that thet wokde fied)
GRASGLAE DB RSkl S e Vs
fuis) antlisecood ust&lyétmﬂ chstacting of ﬂm‘cmde Videtl Iam‘hﬂle dioldd icatalgstdbrms an

i SRS S oot R o R e R0 of

tha TAN afmhecatdd fyei, aﬂdmbntahﬁng:dﬂﬂﬁhanftﬁladudespwmt amlttwsemﬁdh

an.addi tional alyst int sen d 0
g f%‘%%%‘ﬂﬁ E‘“?&“éd‘ﬁf‘&&’t‘ﬁ%ﬁ? el?rﬂg“ct E%M ﬁ? attnost 90%

@fanarmstofﬂ{eliﬂmmetrd@@ﬁmms (@eﬁﬁmn@ds PérfoAmEdin€ stdkedl bed

range from 1-20 nornmal .cubic,_ meters per cubic neter,

e () gontactigs 15 peyforged in g hullatinghed repclon (1 the @efledprd is

CRARERE With Gn a&JiﬁonaP&dﬁﬂﬁst gxf?ﬁéﬁulz:?t t& %Hta%@ivﬁﬁi tH¥ B olaiﬂore catalysts
addi tional catalyst in the presence of gas and

(s or momiie vsosﬁwadlmﬂt@@m geedp@mnta@wd with
Bty 0SB RSPy e 5y SO o s
Yanadiym sathlyst} &) hydtogends geoerated at a rate io @umtge frotrol - hgorfiabeubic

QW of. the ner.at ed .
Wbl b na had 0BG PRI i cqpictiog, e
cl&dusrcmcady&th ancaidifiofdl cathlyst éirhe pedsence oBmghs and at least a
subsequently with an additional catalyst at a second

t enper at ur e,
P 25
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5 and the contacting conditions are controlled such

that the first tenperature is at least 30 C | ower

than the second tenperature; (n) hydrogen gas is
generated during contacting, the crude feed is
O2WeH6EW1IWi t h an additional catalyst, and t RET/US2004/042088
contacting conditions are controlled such that the

ﬂ%@f%?en&ﬁ&@ﬁw eH%ﬁlﬂ?e%oﬁfacﬂi@ﬂﬁhdlﬁoﬁ(&é él%dﬁfrol‘léﬁesuch

drogen; and/or (o) the crude f IS

t
t&; gg]égu& it gas Bone é@’ct‘é@n\mat s cavnterda the ool thfa‘t eyf%d gpda
by & @eﬁq eag %.%t ¢ Bde DR isCORLASH With a SRk QByst

are con t the second tenperature is at
ot @ fisst tefrp@raire 4nd sgbmreu@ﬂb with an addjtionah eatalysy eva eopnddemperature,

Vi o ] hi nat | i I
R 5 R B 08 BBl et 0
lovedrhinoh thdsecomicemperaters; (n) hypdrogeni gag isgeneratdd diringdonttting, the

BB 5585 e bt B, et Aol
cahtrdtied auclﬁhdt ittRaaddisibhal eaalgktmmanes at ueammoumnmfwmted
AP b o bl Pt 4 sl oot it il Sartyst

aSUERIA tdmperatite) 4 &e obﬁt)acﬁﬂge:oﬁmhmcbﬁ ¢ontrbied sucHihay thesecoml
addi ti onal cat aI that has been heat treated at a

t?’BPFﬁ%t‘W‘éeaé"d&Qe 400 Cprior to sulfurization; (d) a

| f e 9fome enfodinRAS! the R eMiontdNd pﬁé\ﬁdﬂs)’ﬁtcﬁmbﬁatﬁln wiftadie or
0.5 year; and/or (e) at | east one of the cata%%sts IS

mcrma the efhodser comgoBiionsjagordingtothe inpentiop, Afaethedthat comprises
ResieTRANh drd®r hﬁy&%ﬂﬁ& iR WBRhPEPIte A8 lystiifa supported

ation Wlt‘ﬁ one or nore of the HE?OSOI‘

ce@bpt@dﬁhmnmmmglm sdica,silisatalustina, fitaniveheydds hat
SO S5, ARAS6L b0 e S HEROS ) o B8 Rl Bt
cgtabpmldél@h smapcaﬂ iy porous; (@ thnmmh@cbﬁaaﬂlermmnyc}tan afilrlinctmbcatalyst
!
UL SLALYS Ol o5 2 4550 ) e o
aPlenst odé of thetAtalystois et least 0.Myea; adliqideirati basjfonmcfethmatamtses ina

l.unms 10 of the Periodic Table, or
R Brfere PR B e

res as per grain of catalyst, at
| eastn ﬁmmmgm thé lmmt(hn(hmbr@n&ns, ig cambinatiom Withomme or

B B MEABE P Do SBPE edbe TPE CRHe e oppries
cgigtec_:rtgfg athide femtva{hac}nfé: roemogﬂgtgm& at- laa@t @fero}ftsie ;aghygtdga c
shiRoEon Eaialyd of § hytk st pe1alves o o Eidmee S0 Batat s C L,

cRAB/sO () FBBrise O B Rilze MbtaRTRONOCoRBMS 5T0bAHe PEficdR Table, one

Col 6-10 of the Periodjc Tapl
oF RSF PO B TRETE TSmO s8I0 e el or
nfixtifes thdredfiB) l?a%rﬂeQ giaﬁ: &%hda@st Qtrlé‘as% ommr arfi) MBALUEUD 1 A6

one or _nore netal s from Colunms t he Peri odic )
gmﬁ er freyn OO0 rasams ofepraAr moe%yﬂe*ﬁ&sfmﬂbgplu@naﬁnlepf the Periodic

S B ta gt o 6 ot RS CBRAYS 19 of e perodic

Trableeonmpichires tharend (Cotomprisespng Or mbretm@alpgpmdénlmsﬁam @ the

FR e TS o R BB Bl e O Y el SR bR 610 ofhe

Retiedie $ahle,(df mixxorpthemef (Hrremprisesoneomnmorea ntdls foom Coluama 3-10

8 5ol S e AR o R TR Eufls 710
of the Periodic Table, or mixtures thereof; (€) has, per gram of catalyst, from 0.0001-0.6
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5 Periodic Table, or mxtures thereof; (g) conprises

one or nore netals fromColum 5 of the Periodic

Tabl e, one or nore conpounds of one or nore netals
fromColum 5 of the Periodic Table, or m xtures
Wwezwshes3qlh) has, per gram of catal yst, at | C3¥US2004/042088
0. 0001 grans, from 0.0001-0.6 grans, 0.001-0.3
oBiRoP8.00L0 @%5&:% oF SHedhor@mefdlsGonDCA8mESs 20O obihe PORGION
nore netals from Colum 5 of the Pe{_qécilc Tabl e E
Tahle,9p¢ ar mereseunennds pf eneer glorgetals fomyeelupas 1110 of ths Periqgic
T§b19 or hdiGuRE fHeRGE: ff) I@nﬂ gﬁses Bfie SHnidre kRfls R €8fumnk |5)6 of the

nprises one or nmetals from Columm 6 of th
Pamduco"ﬁhbte Fadiranore n@npnundmf@ne @ﬁ@@%ﬂl@ﬁ%@@mﬁaﬁ af the

d‘;fg "lsabie i eo?ﬁﬂfr@gfof%to&ﬁggs%ﬁ bﬁ"%r(fno ﬁleﬁls m Column 5 of

ures er gramo catal yst, from
tﬁé rRfcdie Talfle, pne nemor.cofipeinds ofjerers moge wetslsdrom alamg 5 of the

P fin pPivoapp et 0p e B GaTE! Stdyon of a0

10t 010D0¢- mmammmhmm@mlgﬂmmnmmmmef ong or

RSP BT Ao oF e FSaPR P aerpaf PEmol B pyulf pLock o more

iR €Bluein S6Tahe RdriodRRblEpbahixtirésaheréad) (Mmbﬁsﬂfone be
Peri odi c Table, or .m xt umgea_ibereo

FRrSh o8 QIR  of P FeD0G6335, e g S SGRPRITGR o gpe pr more

A BorR tohﬁﬁﬁs wm@mmaaiéoﬁmﬂmms@@rwﬂnm&s Qer plam of
Periodic Tab or_nore conpounds of o 0 re
catalyst) om ﬁ&@h@ﬁ@mﬁqﬁ 09505 erap% 0&8?1"&&@#@3\@ 0

ofik 5111}}51@31 etdlEGR Cohlh) 6 SRAPPERRR m&aﬁhe%@@&mﬂlfoumlmﬁ Qne
conmpounds of vanadi um or m xtures t her eof ; (n)

ot owpsrhetels framdGobumn 6 abthe Periedie Table PpBiTIES '@Ffeﬂf @@mea%es
offk ¥t HEE c&%:ffr&ﬂ l.f'xﬂm? 1T PeRaicAAbR! dne of HRrXontPolikis of one

compounds ,_or mxtures thereof; (p)
ocmmmm@dsﬁnml@diutem LOrpf the Berindiarbable, eomirduerdh el‘é?f (1) has, per

n&%? Xflb Neofi 0. @6068}13 %&éﬂé BE6.6681-0.3 shﬁlsone Q?fngﬂzr Iﬂéﬂﬁg from

rom granms or from O
Cgﬂtmirslﬁxﬁf tlm?ﬂnpﬂnté‘rahle) orsve meyre ¢asampundsof bererunere metals ﬁ”°m

Cf Elﬁﬁ*g w;% neémg] C)&tﬁg{egércnaﬁnc,ﬁlg%ﬁ%&eof(@ c8191 5reE %E&Fimm one or

bh 11914 t:dnli}emnds‘tﬁ‘ vexiljum, s jnixterss thpmof gm)a:pmpuges ma:kdl guetor mote

g B Oy o oot

cemw b1l 1BESureS thereot; m mnmahmlybdmm;omumcﬁe ofmydueds of

Periodic Tahle a nor e_net

ATV RARB o FRRES BTEPD ( O\ erRal o SRR OGH 3 dyfims o
ﬂ"cﬁhﬁo 064-0Mgrabdd oTEhEllbdeBurh/éhe@p oiemoblyhdzinai cbmpéurﬂmdﬂmxmres

h()é) conprises one or nore el errengs from Col ereof
(BireqH ) PEIPRERH EnETSD Qe OF HGre SOTIPGITSS b BB & BPUTEH
e b G s ““‘Fﬁ%‘? O
cPPpAYNGS.00 OGS @sregf & Olapnseé s Pt e ot Sy e
Fenbdf a%é anddne P fofhit?d Fom GRliBn 10 BEhS PeiB¥iETable, wherein the

compounds one or nore elements from Colum 15 27,
mzawmemgmﬁmmgm oothe Galomss meal is framPdp oy gomprises

on% %r l%breoeﬁeumngtﬁ%r eéolh%rlg Uk the PHiodID 23RL QR4S m&@ Qofpounds of

nosp hor us, or m Xt ures thereo
c(me ))r hes emmss&onocalugmaﬁmf&fe Patipdic Tatiles o mixtpies thgregfn(rhas,

%F G %%tglyélgfr olghbor? @‘Q@r s $8She Bt Mol lefUiRning ?J‘@Slﬁﬁm 15

dfmhecieiibdio Tabls @np bﬂmmée:smpmmde ofttricroa tricomnelemerits ﬁm Cotumn 15
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5 nore of the nmethods or conpositions according to the
invention, a nethod of formng a catalyst conprising
conmbi ning a support with one or nore netals to forma
support/nmetal m xture, wherein the support conprises
tWw@tmsedesori na, and heat treating the theta alrdTUsa004/042088
support/netal mxture at a tenperature of at |east 400

&th@ﬁgm}ﬁér'ltag r oﬁﬁ%ssth&‘g%f &Q)pho@ﬂmb B 8r hbR compoundg of

support/nmetal " m'xture Wt form a paste

hosphodisnor mixturgsetbereof; () hisst n@blt Qal atawg of fiphacalurhivapererayy of

U ) 7B o] SRS S Dot gl ©°

enbodnient smbédireents) tieninivenion hls@provides, de®mbination with one or
conbi.nat i w th one.or nor.e of thenthods or.

G Lol ok CompRRSIFgns arcpimets the veation. & methofl ofi fpming @
Calit cORPrisingAinbditingd Wsupport wilk oheadnore idetalyte fsrm A¥upport/metal

cat al y@ﬁe?%ﬁlga\dmgﬂo(:h the ore | ze d| ;_ll‘l bu“oéllmp%gpt@lumina

al@ixt@&ai@ﬁﬁipeﬁﬂuéofa@!ea&tmm%dﬁmhaimrﬁ ik
élﬂg at | east 200 A, at | east 230 A, at Ieastlﬁgo ®

%ﬁmhms Jeppart/mgialpistraith watepjo fompa pasteatfexiriding the paste
R oBhind thelddlurhitl he&t%@:a ining 30r teBBerfure bF @r AL 840 °C;

A, or- at | east 60% of the total
m@fﬁs@séﬁﬂwm& ESta pore dlarreter within 45 A, 35

e e A i

mereif ﬂmomethczus @f campdsisns actodingty e inventienas me%sd theppaguprises

ChrdeRRDA B0 BP bt o8 oAbtk €88 s 2 R i po W Ut ot

easd bug ofahe ¢awms 13s4(a) cn@dign pare diamatet olat fagfi®/Ag at loast 80 A, at

3t 8, 1600 3 80 KBTI S S IR0 Ao

invent rivgpbfromy 9{613811)&51 (IOI-EIIOS’&,EIQQ-GB{MM@(I-EMG 80-1’50@314.1; 230150004 or

RO iR eabClBl o B st ek B i G i 35 4.

1), @@SpY, iof the neddismiposs manéw:r;e:; a Surfice areabfutileast 60 m*/g, at least

b B et B e A0 e o st TRED st ot B0 gt st

ﬁl&iﬁ%/g}anﬂ’ﬁﬂ(/d% tdiﬂlvbn:meaifmme pbi@3 of v Seast0CY crgVg at ledst 0.4
of ganma al um na; (d) has,

S ri t | st 0.5 gra
ﬁ’éu’? *"%“i’rﬁ qﬁp%roalttleas‘g} g‘gaé%t 0.3 grams or at |east

0.5 dh3bhe &ﬁb&cﬁtﬁ&ﬁs @Ld&ﬂbéiﬁon al6® roﬁi@é'@[xi &ﬁﬁnﬁi@oﬁ{wﬂﬁ 8ne or
al um _na, %éamm alum na, delta alumna, . theta_al um na,

wPreef eaneahads F erppPositions #serding to the dnventiop, g msihed giat comprises

&nPRAnAd LI RePRith AR Rére &H)?Qﬂ‘&f catalﬁtssiﬂﬁﬁnch the support: (a)
enbodi nents, the invention So provid in

eomsiserAluaiRa. ilicn, silire-agmingybitanig oxige zmn@ue}ué? magnesium
t
&R 85k x!nﬂﬁk%h T (ﬁ%&ﬁe Bl YI%%% raﬁbut | AT R 'ablta

cat al'ys as a pare |ze on with
alumindj (@hhascpree pporipht leastq)ég@ms@@gwmmebl)mwnﬁ})hwser
G998 % i VIR P4 i

dpltacdlysina, lpasumm aponiea, slekteahuding) théth alumtm, o hixtuae thedofa(lt) has at
‘E}@%@ d| ametffl of . at. | east 60.A: (c) conprises one or

P SIADERT PFFTAR SFSUPROE Per i odi ¢ Tabl e,

one' dn soms enludirpei) ds intentdtealsy prowts;, mmhf&ilﬁtuﬁxr fmh one or
Col u 6 of the Perigodic Trme t%r m xtures t
G/, e(r:eﬁthqﬁlagr cwos ﬁqﬁcco ng to the invention, a vana 1um catalyst that:

(a) has a pore size distribution with a median pore diameter of at least 60 A; (b) comprises
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5 of catalyst, at least 0.001 grams of: one or nore
metals fromColum 6 of the Periodic Table, one or

nore conpounds of one or nore nmetals from Colum 6 of
the Periodic Table, or m xtures thereof. In sonme
ewbaalisieddtls, the invention al so provides, i n PCT/US2004/042088
conbi nation with one or rmre of t he met hods or

) the R i OhdtPal &W&Hé{r
Sroduct s hapoh e ‘%%a Sy M08 Veaihdinh Blafifnas p pore size

I

EIB’MH%W@ & megiap perg digmne Obatiﬂastdio ;r{Bhsomppises ape Or more

ﬁﬁ)alsaﬁ'onﬁ'@éﬁnng rigﬁlerﬁblgfcinE #ﬂ R4l ondf 9o g
kal i ne-earth ta or ani ¢ aci

p’@?alsgfr@h%huv@rﬁm‘éhqﬂebddm {Tableox rral:tum.a erm 0000 @ hasyper gram

(A d/ o
0Fcablyoha{ Eadk 300 3 BF: o U ore et g FNgp0f, oF B pergic
Il"alds,tonamnmfe cbimpoundabﬁbnpst sopanetgis &vmoColamn def e Peticdic
SO odiL.nments, the invention al so provides,
%%’%%rmﬂ”r'élﬁs{g%wﬁfth one or nore of the nethods or

conpdsisbine amb«sd‘imaitﬂ itlegintentibi Slsd proeides, Gcontbifatioh with bﬁe or
[ nore_organic acids,

| k | | t f
ot s TRt of Bortnsim b cring 17 16 Hfenigfts & Gpodegoduct dat has:

@ogammadﬁosmrl Fomt0L002 S0 0.8 SRR D.01 o BRI GtFronk 805 RE0.1; (b) at
Ieaf%{oﬁ e of the alkali netals. is lithi um sodi um

(5 g5ams ofithe Ykalymetal and alkpline-sprih etal, prometal salts of organic

ksl POmAChide FRMAS(c) & nIRONBG00S Brhs of M/ VWRE Firlgfim diftrude
E‘ea% enbodi nents, the 1 nvention al'so provides, in
trad/iobi) @reatsr Gar0 grams;bit despihan A1 grpioekat isest one of the
ik pafsoreeidRppiaaet. to the invention, a nethod that
conprises contacting a crude feed with one or nore
cat allpseme embaskiments; thednvention alpy pydvides, mtnbmnbmweh onegor

lglg#g)?rt}? Lg t Eéog% pr%rﬂi{rl\‘#?ﬁﬁl aﬁgrg&gdrnﬂ alkahmetal

salts ofongwr moredirgdni @rds mmmlbﬂdm&emﬂemdtal @ltﬁ ofmm: ar more

a‘? aciasl %ﬁ? xﬁué a i ug%ﬁ:(h z{lgeast(o?% of ﬁlm?ﬂkah rﬁ%tais 15 lithium,

u e product Wlt € sane
shcdiuime peprtassiimg amd/drdb)oat st ohe efithe alkhlinersasth lnimhs:hs magnesium or
%#i&gbl e for treatnent facilities; (c) fractionating

e crude product; and/or (d) fractionating the crude
pr odUs sorhewrobealivacnty,; ﬂﬁmﬁ\entﬂmrsdlsd ﬂrashees, fnrcasbination wmnshe or

rod t r.ans ortalon m at | east

DR e At B R o s Bl Rk b et comprises
¢ontaetirig adiudel feai \OitlDMiedxi‘ fnoréd &t&ﬂﬁﬂ}b paiduda 1otall Brodid® tHaf includes

nore of .t met ho r conpositions, according to, the

ﬂ%‘gﬁﬁff’%’ﬁ?ﬁ“&%ﬁg‘ﬁg@ﬂgﬁ ?Eﬁ% {2) coghining; 5 GHTa Bred gduct yifh a

drace thdt id 8 SdmQorAifraN BroR thaérullERed to%én FHRA® salﬁilcalf'rlé et a
|ses elta

al um na Eansporing: [ ¢ t%élan!mﬂgﬁ%&ridu %?%u%w&? aeTudn Dt ig the sgmg pidiffprent

ﬁ&rﬁ)th% cridle EEH RAFARE 2 tHiknd FhitdbleStPiRRhent @é@htﬁ@'s(c)aﬁ'&%ﬁmlg the
size djstribution with a nedi an pore di amet er

restyets aad/erdd) eastiomting hegagle prdugttinto @as or 12GG dA’tllli{te)
R, SpRodRiny WanDordldh FG L @ leplsde BARE aRkffe facions.
cnB/ ¢ S%ﬁe)enﬂ@dlmng;mhfs awentam@im@fovmes,l ip aembidaionP¥ith ae or

. one_or nor A al
ire oF RS metibad ool SOTRBE G ine i TiBodfEu et
comppuiiordbatofa) baset lpast m@anmbralt Eaét 0dnariias offthata Zukthagler gram
Otflgl%JpgS! (lb%joln(fpn-ggsbcleﬁa aloulrnmr;1 in Ehe support (c) has at most 0.1 grams of alpha

alumina per gram of support; {d) has a pore size distribution with a median pore diameter
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5 thereof; (h) conprises one or nore netals from

Colum 5 of the Periodic Table, one or nore conpounds

of one or nore netals from Colum 5 of the Periodic
Table, or mxtures thereof; (i) has, per gram of
d’é@&‘l"?@wﬂlfrom 0. 0001-0.6 grams or from 0. 00 BQI/ES2004/042088
grans of: one or nore Colum 5 netals, one or nore

dEat 1zaen 250 Apfephasaqupowshiae oftthe pored aftthsporé kies digkibut{dnjof at least

§1ses 0 r yyore.nmetals fromColumm 6 0f th .
CEPR PR gt T (5 1as o MBS B S I OgR TR grcr st 90 /g
(@Péctﬁnlﬁ‘ﬁﬁséﬂnt& ﬁf m@fsf tha&thls ﬁﬁﬁmaﬁnﬁm@emegmml bﬁ}, omafror more
m Xt ur es ereo a per (0] cat,alys rom
eymporrds of enegy gpge @Pta}fs %01@@5?5 S” ﬂisr?gn%ciw Tale opmixtures

RBESY; & botAptises SHRlR kibre ﬂeﬁls%nmaamﬁqﬂ ok 1ribBik Thble, one or
compounds, or m xtures thereof; (1) conpr.i ses

lvarﬁa@mmﬁndwf@ne er mreén%lﬁrﬁe@&@um 5phthg a’mq»ﬁw Eﬂble, or mixtures

rmre rpdngloﬁpgaﬁlogffcaé{%tb gﬁgfnqo‘ég?) xtures 15 t g)?msof.

qne)or goredidleas S metals pamor rere Colummy metabrppipeneils, Q;fnuxtm
ﬁwggf{'j)e&ml?%es%é Byﬁ'&% 1{1&% ﬁgxfn Cc*lutmg E)OF @19 M&cﬁ@f e oue or
copart, one o

r Aorée compoun or mx
hbre cempoundsel/one of qm))re mc:wip fromdolum & of the Padodic Tahk or mnctures

I oK her eof
RERITER, S e STt A 05 BB o OATES gams o
an@ ob inofet Cohimmé trimlm enconsr more Celutiin 6 inetah@idpocinispsr mixtures

t i ons acc to t he i nven crude,
SORNE D] demoqsatadiim Je bt dompok of panafiufy i Rigtureg
HBedf: @n)&om@ﬁseﬁ&&ﬂyﬂaeﬁxm Q@he 3 moRTomPoriids 6HholyBdenuPEsr mixtures

ra %g conposition, at |east O. OOéq ams of
nt]o PR SRR 05 qrimRse POrRRAYL: & egtg o itures thereof;
(@?édﬁﬁﬁi@m%bz@t 8islordRlle Codporddsl&¥lcobiin jor AlixthieathbreOf; B&tlor (p)

grans, at Ieast 0. 005 grans, or at |east 0.01 grans
OPDFisHniskely PRORT TGTE PPI%PO&B‘#% of g kel prjaixgHres thererf: i on

-bet Wag B teodmitets3the inventidn dolfddvidé3din BRlindlior WSéne or -

0. 001 grans of hydrocar bons with a boili ng range 25
Hp18 of the ethods ecompesitiapaeeording toghe invertionoa arpde jompositien that: .
@?ﬁas AT ANCGISE nfdst00 QlEianrt @@Bat(?lfmst b Qsdr%t H;bétfoolg &) HHE 'i)elgérﬁmof

on'p03| tion;, (d) per gram of conposi'tion,

qoenpssition, g0gast @}9@1‘@’3@5 Oéhydr@a@pn@wmha mem rapge dleit‘lhllltton
R aeﬁ%m s ?’d d,—&%)loi‘ a2kt 160356, 06’1#%99% E&s@ﬁﬁ)a?gx@s orat

vana um per gra ositi
lsash® Obgbod pﬁwdr@arbphsamthe éwimgmmgst étetnputmn hdtygzen 260 °C and 320

o 16?!\«1#&%‘3" at [2aQ @%0‘1’ rgt'ai%tc:ﬁﬂ{r&o&frbl{xg %ﬁ%@&ﬁ&g e

conposli ohs accor I nventl on
dmn’mmmbemm 3N ciod 65 BE st BT MPa;ro )rhas atdeast csyems gramehf

oéﬁil%ggr*’%? ﬁg{%ﬁé&t a @hlaspgsr'egr ﬁ%qué&%’% n, aa 2%st 0.001

gxﬁﬁsdsr al Bkt A,01 gtantstotBQBtrdgen;amd/o0 () his A most0I0S gams of total
Qq%ﬁm% A, 100-140 Af120 130 A; (b) has a nedian pore

Hf &fphagyuny per eram pf compositiony; ¢ greater than 60% of

t he tpicdle sbabidents the @fvestidnhldohLovREYsEinbABination with one or

di stri bution having a 30 WD 20 5/ 066301

pRee Of K89 WﬁPéﬁ%G@B’P%WE aggordiag o theynp ptiqn.pseryde cgmpositioyy that
iReludds Ghe 6rhﬁor5r€éihl§‘§is RAY & 16HsPER % fhe cafal '@3{%) l?as?a%fe%%

area of | east " 100 n2/ g, at | east

41%@@102whm@edxwrwmetms@sata\eagwgef 6t mog 300 Apesdor in o
r&.agerﬂw SRR 1984950 81 ) il kBTt st 90

ani um oxi zi rconl um oxi magnest um oxi
Arenwith grester e /66% ofithe tatabeuntive ofprires if el)e PoTTYiPe digkbusine heying a
nmore netals from
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5 Colums 5-10 of the Periodic Table, one or nore
conpounds of one or nore netals form Colums 5-10 of
the Periodic Table, or mxtures thereof; (f) conprises

one or nore netals from Colum 5 of the Periodic
MO LPWSOEHE or nore conpounds of one or nore rRATAS3004/042088
from Colum 5 of the Periodic Table, or m xtures :

pgi‘ec&)ﬁ%ﬁétér vithin hfé, 3PAT or@5akroftthe miadia:h pat diaﬁierdr;qé‘ﬁhas a surface

. r : ne re u 5 S, 0ne or

o PR Ot D 1 st B 130 0 et o 200 REAE A e erig e Sipport

abdd ihe@.gpﬁ@hi O?F rifR QluRind)eliea, Bib2hlhimia0 Matid bRidD ziefonfutCoxide,
| C a

Peri o . | e, one or nore conpounds, of one or nor
mAgReNEN PYidenzeiite ARd/Er Bix Pt (S cRmprisghpye or gpore metals from

CBlathis" L0 §18 Pdriodic Dabltasne o BlordécaiPolhdsE oAt ¥Sthor@ inetals form

| east 0.0001 grans of: one or nore Colum 6 netals,

Cohanns:5- Hbefdheddrigdis Tableeeranixtuenytanserdis(D) epmpaissstane esmore metals

AP Rlnn sEthe ISOBREIS6E, 5185 Bore Dol Bt Sne drBrE Blebf¥rom
Cohenmo$ oftbe BenalicaTabld, oomixGuks theredf)(g) has, per gram iobchitalyst, at least

T f em xtures ~ther . and/ or ofo] '
0.0} Branop ek ki 6%, AN S Hetei B @opdr LIRS 3R ofiBunds,
oo nextores thereef; (lrmonprisks oaé oxinere aretainfrem €lobnmné sf the Benodic

um 15 of the Peri.odi ¢ Tabl e r m xtures..thereaqf.
Tl e oF B SRS A one P aete pstels Pogn Colbl € b Bt
Tablepeti niRtubes tiadroft (IEhdsyes RiamDsT camlyst a2 Gealte). 000N RranechVorielor
f ea u‘resgro ot her e?fﬁﬂ? i ments of the invention.thForf .
1Rrs frpfun 6 mpetals, pug or o Qlpaa 8 mstl FepapRunds, of pxtures thereof, ()
coMPpRRE bAdor e RtAOfEh CRHmA M fiiRdteriogis Thbie 8n oY mosf

t he ot her enbodi ments. In_further odi pent.s, crude
CPRBRIICE 8f e Bormral fom;olumy 16pt @gg’eﬂﬁ%@;aﬁ@ﬂmw

R SIFEIE/od B €binBRsLs BRE 6 ore dlombmts fruml CRhmE 1D BEhEPEidHic Table,
addi tional features nay be added tq the sPeC|f|c

0BE PIOBPIFEATBOUS BT 188 Mves dementsirgm-£o 95 thedpgriegic fljaple,

PRAMRGRAdpant ages of the present invention wll .
becone apparent to those skilled in the art wth the

benefn furtger eedimsnisofipizigs femappafic erabadiments oftheinvention may
bk B5EhiR0F Fith Rahld iR SHER ARG iR REGor. FofRidntble,
FIG 1 1s a schematic of an enpodi ment of a contacting
feapurescfiiom pheagnbadliment of B inyertionahayrhtcombined withifeatiiresstorg any

O?Ihe%g{é}%%%%%st enms that include two contacting

zones. 5/ 066301 PCTI US2004/ 042088 FIGS. 3A
and BBusthe egthhdimaniscaudsf prodiotscireanabtaisablef bycamytodi theinreghods and

S?Q‘grﬁsea'gg I{blg ere'nncl ude three contacting zones. FIG 4
S8 SehematT ¢ of an enbodi nent of a separation zone

i n cimforthatembodinents, alditivastfeatiresgasysdddad todhd-$pecifib i s

a,schematic .of .an.enbodi nent of a bl ending zone in
“THRGRRAS Cotr i e
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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-cat alKI& 1

contacting system FIG 6 is a schematic of an

enbodi nrent of a conbination of a separation zone, a
contacting system and a blending zone. FIG 7 is a
tabul ati on of representative properties of crude feed
amo zes0eba01pr oduct 10 for an enbodi nent of cRATAGR2004{§42088
the crude feed with three catalysts. FIG 8 is a

gr aphiTes! 34 i 855 8Rlsehfcdf WBbiflef R¥SHAYRe BR%mS that
temperature versus length of run for an enbodi nent of
elydetreesgnipptingzonfe feed with one or nore catal ysts.
e R P T
eastacteg $ysigx he crude feed with two catalysts. 15 FIG

of oragl? (il b fion ERF € PRAAAL R R LR poE B

omtecting sysigni he crude feed with two catalysts: FIG 11

is a bul ation of crude, feed apd crude. products .for
enbodiiehisch sshemtiof . hodRrny G5 pambiasiighion & peppfatiof zone, a
cortdengedystematund a/blendingsdosers. FIG 12 is a graphical

repr ntation.of P-val ue of crude, product ersus, ru

e FiGl ! 5t o o TS IYE GFRPREIeR A TEe e i pibduct
Yor bl erhBodimélitof Ed:dbting th tudé feed Withahie cdthl(ats. 13 i s a
graphical .representati on of net, hydrogen uptake b

o1 U DR iR ENGR FePRSION of MeEhier BYpEr Y dompperatire versus

RAfth A€ hun T8k df R AInRRAESE OhthBtidaQle crildd fobd Gtk ofPdrahots tatalysts.
systens. FIG 14 is a graphical representatjon of

resi dUE- @ it tabilation,of pepresettative pPrepestiss opandedgedyd crye product
£ WS BB it fo? caﬁa;cﬁﬁgme Whdt k2R viltwethagiEent s of

contacting crude feeds 25 wth four different
@ip anether talfolation ofveprsantagiva proporiPs of crude foed and crude

g:?gﬁ(f? #62'2h @b Olimeht RSN, ng’r%ﬁledﬁgé %Wné&fca@ydﬁ;e

ucts versus run tine odi nents o

« cont aJE higistaiebulgtion of ¢rudefeed and chasigrprefupt doreambodimentisywt t
. [ . ' sentation of
?)‘%(@%EIE?%% %%@x@%@%@%&%ﬁ sgﬁt?&go per cent age, of

cr udeFIpr tisatgsaphiwabepresentation ofP-vane efdredti preducts verfsus run time
ntackin ude fee ith. r di.fferent ¢ | yst

£ BBt G 5ot e thds Vit Ml el By 0B

pr opeilGi Ebisafgraphicdlrepresttativd ofnetbglroganagitake by Erade feeds versus

emhodi hent,s ,0of contacting the.crude, f.eed.w th tal yst

£ 2000 T ey Rpent e g o€ 5t o 8 e e s

i ol b ettt

system ) ) t hat

pacentige 02 °R\f1§ﬁ 3@3&?}? XY Wstem%#a eglgﬁ%wwa eﬁiﬁﬁwa%ﬂ?‘%ﬁ#eds

with &juy SifferenNehtaly st Bystmidss beads. FIG 18 is a

tabul ation of properties qf crude feed_and, crude
pr odﬁ{%sli?ﬁra graphisaLtePreTsI@tion ofdglﬁ%?dv' g By iy ef qradegoducts

Vrdul n 8 Ofor BRbSIiRRMSbY Dhicily HEEABS e With sl RERADY catdlyst
space vel ocities.
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 2 vanadium catalyst, with a catalyst system
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FIG 19 is a tabulation of properties of crude feeds
and crude products for enbodi nents of contacting
crude feeds at various contacting tenperatures. Wile
the invention is susceptible to various nodifications
A 2UFPEPHat i ve forms, specific enbodi ment s ROTEIS2Yr/042088
are shown by way of exanple in the drawi ngs. The 10
thatinclndsa veagdinmtcatatyst and a eradlyghdedum/sinodivch dealyst dad sithgliss
ghgt the drawi ngs and detailed description thereto
‘'not intended to limt the invention to the
p art | [, 8 isfaasbulatios of mlpffitles dg‘u?de fect fABd 6o Iﬁradllblts fohe
nis to.cover a i fications, equivalents

Sie et o1 GlEPPELIE Syl s Wi PP 9F TPRE CRBIYFS Bt varaudiahowly

qﬁwghgm@mﬁsent i nvention as defined by t he appended

clains. 15 DETAI LED DESCRI PTI ON Certai n enbodi nents of
the i1kt isgirbulation gEerepsriins #f Fayle foeds andpmide perdugts for

SRbBme S SGoRa g m%ﬁs&%&%&%ﬂg%&ﬁmﬁ%{ M

refers to American Standard Testing a

" APl WhileAhe jnvertionds miseeptiplpito varipus mpdifications sndaltemative) forms,
SRR 5o A LIPS Bl SRR,

mc rogen percentage-a
frewings may sotde to bualec iheuld be undersdooditha tb'rdmangumd@etaﬂcd

B b UR0EE Be EhoRladd o Wil BB 1 s PR G i osea

butdh (!.he dohteary,rthelintenfioroi tre¢over all medifiedtipnsyequivhldngs 248 hikrnatives
t t]
fn&gﬂh&é& ol (eSS o e s BRGNP 3, ed by b gpimicad

¢Iam(sent ane C5 asphaltenes content is as determ ned

. "Colum X netal (s)" refers to
of Col umm X of the Periodic Table

an d/ cmmemme of GRS Gfe dRBEIHRH héfBin G BBfedlefilO fTerms
Periodic Table, in which X

‘?:""8‘? gﬁ’ﬂ&'ﬁo‘iﬂ %?felé?"[ﬁm number (for exanple, 1-12) of

t he PRSTMH efetQo BakdriGan ﬁ@ﬁdaﬁimhgand Ntk 6

metal (s)" refers to one or tal's from Colum 6

of t g@%dﬁe@a#&s@mwrﬁén"& @Pc’%rﬁtp EBIHHIFEs of

@RSmited BY NS TVEMRIHSd Degpn. Col urm 6 of the Periodic
Table. "Cgolumm X elenent(s)" refers to one or nore

el endMpmicdydogen pascentage andptomipeparbey perceniage of the papde feed and

ﬁ@%u@épﬁ@ﬁc@aﬁ%gﬁéwxﬁgﬁc S5 MetRISs @) ement s of
Col um X of 33 WO 2005/y066301 PCTI US 004/ 042088 the

Per i dipilingrangedistibytions forthxcrude feed Shntetal mdmﬁfunﬂne crude
foaRekre 6 f?erte E%S’lﬁlvﬂaﬁ)od‘ﬁ ?’9 gﬁaeﬁ% RIS Jﬁ%&h@a

For exanpl e enen O one or
mor e “6k ewpbitenes” frcfgumtmphaiwmahai faretihgplitde in pettaneT a3 lagphaltenes

%R[IEEH”Q one or nore elenents
%E%énﬁgoa?&?e %gg%F%tsh eri OZ) 8e‘)’ll'abl e. 5 1n the scope

of t FiCsluagopX ineal(@)5 meferas @ietor aforemetalsaif ChlummX sifthe Periodic
'Fa%[e' a%g}o(z; or-lléaoqlmedre COTY ;%unds 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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of a conpound of a netal fromthe Periodic Tabl e,

wei ght of an elenent fromthe Periodic Table, or

wei ght of a conmpound of an elenent fromthe Periodic
Table is calculated as the weight of netal or the

\WE0 guos/@Bote| ement . For exanple, if 0.1 granms RETARBE/042088
is used per gramof catalyst, the cal cul ated wei ght

ﬂfe PefiedicDable) dewhith Medodespofids 0@ cotrdl ntEibet o&x%ﬂe 1018) of

t nt ent referstot e
?fP SFale ﬂw&@e%ﬁ%ﬁ%ﬂ%@ eieHe tequgfsmere glements
ﬁbﬂi‘t&)lmﬁ? e5lof the P@lodlc TRBRMHE/or ot or Backé LSRR &UIOhS or more

expressed as vvelght fractjon or weight percent age

plamenys ﬁmtcl"?él%t egjedicofablene substrate. "W ppnt
ref erg ke 9%5 1if3tloh! %gﬂ%ff‘é’%e@ﬁtﬁ'o  th BlSodic Tablei,]weight

f eed/ t ot al r ct mxture ers tot e m xture

elmecmpoynd ofer roetalaffoys the Piﬁodmﬁhh@ vsizht ofani elggent from the Periodic
r
TabiS ok yebhfor o Bl o al MSHBEAHCRAS PHOd Pl satifiped asthe
(Nﬁiiﬁt dEymeset] oOthe Oveightaf eldi’nant i Foraxampleyif @hgrmm oﬁMoO; is used per
Het er

BERCOTRARS, B epQTah VERARS PR tenl e R a0 867

gmtnsped gaim oPErtaystuct ure of a hydrocar bon Het er oat ons

conte s,,,as. det d ASTM I\/bt ho E385 f

oy enonlsRt G830 BBt o d GBopEREnt Bt A1 Batge ot pamble, 2 crude

foed, falibtaldprﬂ'dﬁcﬂt k Lor Eeﬁdsprﬁdlf(dtm?&lssed bﬁtt‘zveifgﬁt ﬁfgtlﬁﬂé b \Qﬂﬂﬁ percentage
ounds that ha a of les an asi ¢

b B fqtalyypight phe SubStple. o WitkEY ﬁh AGsRavis pet fhen by weight.

D2896‘c:-uddwdmen DMK ffxture® feFérS tottﬁe msdﬁxe@m corfdtfl 8¢ cedalyst
gonpound and/ or conpounds that 25 when in the

WHEFRESSE®- a crude feed and the catal yst react to

- provigRsmer 9980 1d @m&%&wﬂ( §9:011u£1g {atlge &gﬂ&ﬁl&%@%eﬁ\zm

i?@dro gen source may cl ude, IS no

l[imted to,

(R0BCE 38343 (¢ &50e§h4t19}1@1 I‘@a t%sftﬁ&twﬂteb‘cla%dm@’mwd iy

ASTREUBAREDsfIhane, propane, butane), water, or
m xt ur es thereof A mass bal ance may be conduct ed to

asses Sefematores” refarvirinyged, niyaen gadopsubiyt ehatrined in the molecular
W&%(lﬁr fcﬂ'b&h eHétérHQc@mg Scﬁﬂent i‘)é%s dgtgﬁﬁm fsmclﬁgh%ds

strength” ers to conpressive force nee
B3 5'(58@3@5}’8@11, D5@pafor mtsénmmcm shd Bé#2%igt shllﬁus ‘Hbtal basic nitrogen”

f!: f{o tﬁ%gn P&g&%ﬁ&% gﬁests tl#mH‘Qet ]gén(‘gf’) is a8
wtmtngedﬂaywmthodmﬂﬁﬁsed in hours (h- 4) Tot aI

cul ate

|
cat al Jeogh td” od B P iR lladmPringa e
Wwhexeih the pwsem 020 OHIOfA8a1 RETALIGE 04! 10420RE hydtdgqtutod

Tttt h i ote e atg ot s ey astudh B CERp IR ER e
Rytcbcpiboss(fsrexidple,C; 10 C1Byidrdagbonk ichial dbthatie, Ebh, proPare)

STP"), or. a ¢C |on that |ncI udes a
@6??6? Yot M tsh BetppE. n% baseT Ay bt sraducted to apsegn thgmet

aﬁﬁ&ny&fdg@ QEd 18MWeLconDIRAUNGS theRalde 8. SOl i ds at
STOP Per?o%}tg\cl Tabl e" or ef ersﬂt o the E’erel odi ¢ Tabl e

as s pg k¥t plategrysh stegmgthy” mafens fgqransesive 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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Uni on of Pure and Applied Chem stry (1UPAC), Novenber
2003. "Metals in netal salts of organic acids" refer

to alkali nmetals, alkaline-earth netals, zinc,

arsenic, chromum or conbinations thereof. A content

OYO 2A95/846301 n netal salts of organic acids i FCILS2004/042088
determ ned by ASTM Met hod DI 318. 10 "M cro- Car bon

Resi dUifuidGnidERe") refoesth arbmpesitinmsthit dnchudas! el drtnyor® tompounds that

car.bon resi.d renmai ni aft par. at | and
5 g of gt Soarsrtitp andhegite 2 Y JPh b BB sfivaet o
AQY‘STPQSTM a\Ripedtié¥halncludia pBemBinatiRf Flofie $0mbit oAGANAS that
rrponents V\Athab0|llngrcg) dlstrlbutlon bet ween

aggliquid a5y Fyithong of arpreeqoipgyn deat §BE:  Napht ha
cont eplriddgc Peblek E}efél%tt@ﬁ;mpeﬁsmmabﬁd\ﬂp%ﬁm B Bmational

"Ni/V/Fe" refers to nickel, vanadium iron, or

GnipnpfPure andsApied Sbemistrk(TUPAED. Neowsmber2003ef ers to t he

! __ _
€ o oot jnthdhatSeis of Bl Bs™ 1R to i SATEL MK Sorty metals,
Ak, hsehi©sERmium NrgomBihations thezeof. 0A wontent|of metslscin paetal salts of
e%g%ﬁcaémmg Perrﬁln@@gAs?h feidenisad. 20

carboxy con ning or gani ¢ oxygen conpounds”
refe r“th—CCnrlgeresﬁuefyfgh!iCR’ compentirediers tahmduadidty b tarben/sesidue

N e BN T g A

ASTMauEtkeED433Wc| | ¢ et hers, al cohol s, aronmmtic

al coh ket des tions t r.eof
o O B e S o A e 6o
beNodtn 38 qumﬂm endiZ0D °cr(e%2me) at‘@1 mom@.nﬁqimhsmd(em is as

Xt ur n at are gases at STP. "P
‘ggb%‘ﬁ‘ﬂggi’ Hﬁ%ﬁl‘?g 539 "P-val ue" refers to a nuneral
val. UeNiMIFe hefeR s RitRA vanidiim, &dnommmaaﬁastmmcy of
asphaltenes in the crude feed. Determination of th

P val O/ V/Es coategt; w0 thy contens of piskslagadiyep, sron, or combinations

th&fests Uhe MBAWFSRehtent 184 AdtGRiMea by IATIAD Mkiod 35708,
Pept i zat, Ir&nmf 30 Journal of Institute of Petraol eum

Vol . tmggmahénb}cmtvs ebg perspubicsmpterpf crudpdied.
di ane‘mﬁ-carbofﬁfé'cﬁﬁ'taﬂﬁ&%r mn@ﬂﬁds’pﬁfés %Qirgﬂﬁ?c oxygen
rredl an or

refer to pore dianeter, di anet er

qmp@undaltlmdo netdavies earbaxybiel(-602 Amew@rbommntmmng

SRR s i e i

@Gﬁiﬁﬁ@@@d&ﬂ«tﬂ@@@ aldeimaies, oneombiavoos theneef, whish domet have a
%}fﬂ;o‘ig@cf,%fm@eorgl a, U S.A) my be used to determ ne

Resi due" refers to conponents that have
a boi“Nongondengpbledias’t refelatd compaionts endfﬁlanﬂmrﬁslcﬁf@ﬁmﬁ)nenasthat
determtw by ASTM Met hod D5307. 5 "SCFB" refers to
Ay BRGHT ubic feet of gas per barrel of crude feed.
" Sur FRapeptican) afluctt of 4R-adlyetrefets taa ndatm@l valuwee drhivi répidsbhits the

: t%ectcmgtgonDtggd%géy 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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"TAN' refers to a total acid nunber expressed as
mlligrams ("ng") of KOH per gram ("g") of sanple.
TAN i s as determ ned by ASTM Met hod D664. "V GO
refers to hydrocarbons with a boiling range
ave teos/Massolon bet ween 343 C 10 (650 F) and 53TAISzMIQOHR0sS
F) at 0.101 MPa. VGO content is as determ ned by ASTM
HMBi-acht W&nentl\tfé ﬁl@oﬂo}dfoss r@éo\?ﬁlﬁ LE &;ﬂ% tskd to determine
viscosity at 37.8 C (10 Iscosity I's as
Chred usi ng ASTM l\/bt hod D445. In the context of

this . o

%&Qﬂdh&% G cbih @%nt‘s %V‘#?%%ﬁﬁl%?%gesug{buhg ée%% 538°C

val ue ob for tra
§166¢ 80, aa;lemn&eﬁbyASTMhﬁemgdBrSSQhe test nethod, the

R G e

r et or‘tSacfader aveu” oy al ceaalgst fxoay demnhmembyrgsm mﬂabd)DS663an d

ar o 0T S i et pir oS an o o) of ROH pr

amlllg bﬂédnqslb MEAN 916 dedninéi by Asrmedmdmsm to,

remoy, )i nden abl g 20 gases, water, salts, o
conbi ﬁle(?z(s 73 9P bR i e e listadion betwedn 343 °C

@B@ bFY dnd3ds eC vdeo °F)a 01105 Ml ME@Ed ikt TR defifiBePHLASTM

or g{)oxr mate to, the production and/or retorting
%bilized crudes typically have not been

pige iw&@sméfars td KRGl Valcbieydi 37 8 L 1bd o 2vish Ay e

facility to produce ['tiple conponent's w hspecr

W@E@&WMeﬁloéwéns (for exanpl e, naphtha,

di st I
D st ilh at 1 on |°nq??ls %ﬂ;‘ﬂ/ &Lﬂt#gztg%hﬁ nott&ldrtgngtt]fe ° value obtained for
apropghhafithesubistetd tested is ontside ofliulis ofithi¢ tost mabaﬂ,rthe test method

Shffr’éallg%) fﬁ%ﬁh@?ﬂdgﬁ tr{bg@ﬁ?tleéjggﬂ e%rf%ll(flggg PRy h cI ude

" conpdlredessmdyttatpradavel ad/oc satdorted frmnihze‘tocafwn eomtaining formations

f ~at, | .
ST i, e G belec g IEHE oS AP BPEAAT s ot
ankdolr diquidu Gmﬂlzatm}npmy includke Byt 1&1@:8 dirhtuedl to, camuslabof non-condensable
S50 R B Bt DT T WA
Sﬁlbhhtabﬂﬁhtxcﬁrtmdyﬁﬁﬁh o&iBt, 6f profimaaspidrothsctibh add/drastertiag site.

hove S ?Sﬁﬁgsg%&cwérﬂam@w %ﬁf&%ﬁ#’éﬁé@bﬁmﬁrﬁ%ﬁ%n a

eaGifidiit Bilitpo [RbdUIP ﬁﬁﬂt@lcﬂcoﬁfp@ﬁ}ts with §pesific @oﬂlﬁg Singd@istriblitions

t nost 0.02 gra uch onponent s, er bi am aof
(??rﬁgseaﬂ&% tha, E@Wﬂz K50, Godopipbreen mnclmﬂs but
iSa0B AR, auﬁ@sgh&rcuﬂ@mﬁ@metﬁ&&raﬁw '@a%uﬁrﬁ arsuﬁédoa\me&ms

stabilized crudes to be transported to conventi onal

Yrdisilled apd/primfimetionated gpbitizediesysis may inglude spmpasents ttpbhave a
GXRRRuhber S04 1nrh%§mmreg Ui east.5 BB S confboElts Gér dfifiPof

have one or nore unsuitable propérties t

qrudem Examaley ehtabifized cmri@amladq valgé@crurlq;dequdwyudse desalted
HBRE CRRhRE ﬁgécﬁcr?dets F GRS RBInbAds ‘Et[bre'%fcafJgR&{” B/ t85. cfhde that

t reat ment Rus 1 npartin econom C
hag bern treatet isuch toit slaldaea snm@mfdhmanwenenfmmdmmmhmbng/pdlméaelow

t reservoir that i,nclud he .
SCA0N V08 0 FREP bhensaRine Gpabe apBedgorades van
haved oadent bf atmsaod. 1 gradtspdtadost 0.85grams, or at most 0.02 grams of such

components per gram of the topped crude.
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Properties of disadvantaged crudes may include, but

are not limted to: a) TAN of at least 0.1, at |east
0.3; b) viscosity of at least 10 cSt; c) APl gravity

at nost 19; d) a total 10 Ni/V/Fe content of at | east
owoQasasayerns or at | east 0.0001 grans of N /RUTAES2(E/042088
gram of crude; e) a total heteroatons content of at

I e ast S6m@ AabilEABudRb ha%tpﬁfﬁeﬁie@ Wit ARk e aEBifSed cridddlfy be

a reS| due content of | east 0.01 grans of residue

Eé?sl’@’f‘ gihtospnyeptiopal ‘I@%‘Jﬂaﬂté@ﬂﬂﬁé b¥ msmé@on owrrierst(foopxample,

0
P Rher it 3t AR Dy oAREIAY BRET SREE LR ol
gﬁrném them disaduantagyd. Disasverseged gfudaemay be unacorptable td.Stransportatlon

00001
met a ang%’é?%gfﬁgir%ﬁ to il{rj’r':‘tcllﬁ‘g m%;mll%aasl TR ¢ oag%e% reof
Hisadvantegehdradsi (Thn b&moﬂmcswaxﬁm&yd@eﬂch:ﬂmmemm ihatlincdeles the

g‘% res dcr&;e |sa%\é%gagg t%%%dpgegfrlﬁ%go d|/2°’é§§??

0.5 ng;m'tles‘ oﬂcﬁﬁd%&ged)ﬁud&s rh@aﬁdlu&, But@feaivh lidited to: a) TAN of

P e SR R s L DS v

M!V@Fécdnfcnﬂ&‘ at ast 0410002 gra®k oPatIeas0.6001 |thn§sQﬁ‘N§JWFe per gram of

Bll_l;l;g ment i sadvant aged crudes, per gr am of
}e@ma&aﬂwen tentnf ahigast 0903 gramg of hedsrpatams pr ggam of
bﬁa&tf) Qtegﬁﬁe E01T® of R least QPP grBmPdf 86 Samdf clwﬁ@’%& aCs

grans. |In sone enbodinents, disa vant aged cr

Fr%Wé‘teﬁFw@Fem efat Jeast Ol sxams ofi (s agphaltenies periesam phorudey h)mMCR
Qénct)éﬁ of R3Skt (90@ grmls @menw gra&%k&a{; lgé edil en¥ Gﬁngsta]s ;n metal

grans gen ram o

galis 9k glrsaw éﬁé‘sof@é :Qt006$1 aamls eﬁmctals peeram afierudd; o)) -
@oﬁﬂlﬂﬁitfoﬁ?ﬁﬁreﬂf rmgs@gggﬁ%%yngf dﬁsgﬁ&%ged@({eorgiygm@r&ﬁ Ber gram.

desired viscosity
phdispdygntaged Prudgratieasty. 2ogramas of residue, dilgast).3 grapwsof exidugfat least -

[ I LA Sl e 15 B
mma&qd@nEiGMﬂEW a TBNSRd\Imgt: fgad). Lok 2006.3 or 0.5 to 10, or

T E L DT IR T —

Qude notydags méulmy@bmaom Reastvd. 005 @anhmatl led3p0.0 BE@Ms, or at least
?g tri butl on between 95 C and 200 C at 0.101 MPa; at -
21 01 grans, at least 0.005 granms, or at |east

0. OOJIngnmersmbédlhmdﬁ adtadRanged\brides haveGirbpeRtis i@ihg, but not

findd g gt g s U o smepyegr %&é@w S oty
ferQiang6BdiBdedbed) ¥k Q§@gﬁ&1@ﬁes%h1ﬁnﬁ)f BQk4st 0 GA\IA%%HQ @f Cs asphaltenes
00 C and 400 C

d tri but bet
56 r'%’ﬁ%‘% ?%?ﬂlmgl;n glra tisn slogired vagposeryimewe 34 citfora
éra@eSfeechﬁmPg ERPBy offut 1628281 ¢)Q: BRRNIYE B{ZPs iR el sA18DF brganic

granms of hydrocarbons with a boiling range

%fﬂ%ﬂtqf Pbla%SF 8.0 grprasoiortalepey menns steredeser fmcmwnas thereof.

D sa
) AR A SRR R Bl e st 00
GBSt 5pdf 95905 gramgt ot ap teast 0D 1 rangy efihydrotarbond rvotharl:mim range

S5 SRR 1PV e B o Goos

grmswr aideast @001 grams ofhyEiocgrbanswitli a hoibngmeagddistabmiok betveen

015 0RO Lot g Sbls e g 55, ot o 85 e gl

®#] grmb efistdrdafbbnowithis beifing range dlsmbutlon between 300 °C and 400 °C
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hydrocarbons with a boiling range distribution between
200 C and 300 C at 0.101 MPa; at |east 0.001 grans,

at | east 0.005 grans, or at |least 0.01 grans of

hydr ocarbons with a 10 boiling range distribution
beoemsoss3@0 C and 400 C at 0.101 MPa; and at HGTAI2004/042088
0.001 grans, at |least 0.005 grans, or at |least 0.01

e Liztiz} lﬁg a; x4 thgﬁ[ @9@?5&&1& hit Eﬁ@@'ﬂb'j Msa&ga? least OI\% grams of

di stri but’ion bet ween 650°C at
Bysivecaghoss with abating ranga disibibgn hetvgen$00 *gend g:‘r(h?ﬁ 10.101 MPa,

O SoCHB B i e gty b 0

wiafs, a ldastu 0.003grdrfs, naatgeisw 6l gradygiof luhlrcwhrbans witls & bdiliog @nge

B Rpg 0 3E M Db, LI ook S s 00w,

pideasg aIrgmfns of hﬁﬂ‘d@i‘ﬂo&@@ﬁhaﬂ)mﬂiﬂg rahge dxsmibeﬁﬂn twend o °C and

REIESUIT e o i R s, LB 5 oy B 1ot gramn of

lﬂ dr&taslﬂﬂ% gagth aweiling raifie disﬁilbuh(ﬁxt?lfdweeﬁ 200 2C ghd\BO0 °Cadt 0.101 MPa;
eas or a eas
Ablersb -0 Togﬁ@swt Flopitd) 00gigramsgor a&l?ﬁ?*é’??&@fﬂ?%?&%{?&?fb?ﬂﬂdfﬁh a

%ﬂlhfﬁﬁ%e A8 biticA beBvebl 300R2andSRORCEE 520V MILAGRG R daB1

may 1 nclude, per gram of di sadvanta ed crude at | east
mw dpeatR005grams, g5 ot lepsth®) grrmmet hydrocatbopswith a boiljng range

sty @fbe‘&)é&'h%@bé%&sﬁ idwd. 1bpwapg range

tion of l'east 650 C. Exanpl es of
di sadSems disaduanseaed sdehamey intlydn, percsrem o distiivaninged crude, at least

PORF B3I B A OBt o
ramge dmmbbmn aff asmoguliof C@B%wldﬁaa,smeddmw prf bpiliniga,

]y o BBl SRS B R e

éo:g@itafsﬂh;sdromaeborﬁbfnemt (B%gamslaytmmﬂé@nm&an Zuli a,

Mal ay a. Treat

o s acnk S eSS Ly RRE e grBR P B Raaca spodeya eas

8001 prsad v heas @) S@ratnks 6r &tlllﬂk't O‘.Oi@mhhef hydudeboms with a bmlmg

acce | e f r oLt at] nd/or treatnment. A
g‘@ﬁﬂ')‘%%ﬁ&ﬁ%@é@té@@%ﬂhﬂ% that is to be treated

h er ei SorhSdisAvattiged chudesmay include] perd @@ of difisrantaged enidep least

be t opped, descri bed her.ein. e . cru dugct
B oo U3 e i & st U el gerogid Wikt Biling
@ﬂﬁﬁﬁﬁh&ﬁﬁ@tﬁmﬁmsoggneraIIy sui tabl e for 38 WO
20 5/0663 / US2004/ 042088 nsport.ing and/ or
t r eat FEAR ?ﬁw@geiﬁﬂ@ﬁ@aw@&w%&d@@mg EEF s
ﬂé‘s%ﬁﬁédhﬁﬂam REILEE, Bubdre nét!IRSRR td, CruliBEHGR bf @8 BQMNimEregions of the
properties of West Texas |nternediate crude than the

worldd) $e@uf Copst apdsouthemndCalifrania. franada, by grudls, Bradiien %ﬁl’&s’ and
ehmBsERkinS ianl W @FoAdAE7, QﬂlHtﬂ Qjmt&?ﬁﬂlgd&ﬁq\fo?@ﬁea, Aéngoﬁt

enhanci ng 't econom ¢ val ue he crude feed.

Oxffsiere.Sihanpae Bolira PajeV @ezuglan ﬁeua,Mqlﬂryslaea:mi Igdonggja Sumatra.
2¥f6I cl Igncl es. fdg%&\%ﬂra gd‘f% ?r&kgghaﬁgé?’gh%emes of the

y I nclude
dissdvafitagadratdes sychdisttteaiideyat amaptabiel fatransposatineni/or

gréa%%leﬁtl.at'on to renove inpurities.

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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Treatment of a crude feed in accordance wth

i nventions described herein may i nclude contacting

the crude feed with the catalyst(s) in a contacting

zone and/or 10 conbi nations of two or nore contacting
2¥0a805/066308a cont acti ng zone, at | east one pr oREHUS2004(9f2088
a crude feed nmay be changed by contact of the crude

frﬁﬁﬁorﬁhé bhdPstQre@imefD rﬁolgéﬁé%'dﬂfe%md& 9&%&\&@&& e 5oRiBBl

roperty of the crude feed. In sqQme enbodi nents,
o8 grerclosgr todhe comresRonding progertipeotl et dfxas Inermed W@&eth
0 YAAE feel NorTIEr 16 HRQUBHEBRhding ProferidHrIFEN cnii@ Uhdifihd Srude

one or nore hydrocarbons tha% under certain contacting

feoh dher¢hyreahmsmgithe erongmisvelye abthe etude fopd) fushrrmide product may be

. QniC /

RERAits B SOYELR0E e RERAY Bifitnd RO cf ], 356

reatrhend wyamh@c;bsld@mzﬂm, deptallizationandfor etinaspheicslistillation to

%(r%ﬁ:ﬁ Jigegone 102 via conduit 104. A contacting zone
Féactor, a portion of a reactor, nmultiple

por t i Tragtmefhit of arcanlett‘aﬁ in mcoﬂa:ﬁalmﬂtmmomma herein may

PEAE eching i G0 B R ARt 8 S GofiesinE Aty e

&Edi’l&ﬁﬁdﬁbns & to/0 ok mm&tayn@zonése dn b 3titadting Gom, atgeﬁﬁmb}operty
act Qr, an

ﬂ?ﬁ i ‘?ngrgwg&g@ﬁ?@%wmﬁﬂ of the CHpdn Feerpmt ore At glgretcﬁ*elysts

ﬁ&ﬁb@fotthamyﬁ&wywﬂﬁ@nﬁk f6edU B Qfhel @ntRQinintss EddiMting is
faC|I|ty Contact of the crude feed wth the

pestosmerdinthg preseneanfiadydiogen sopEcee i soni erbpdisaents, the hydrogen
SRl i GHRE M@Eﬁﬁ%a%n@mbﬁha& dRfthif 8SitactihB RofdiR rdabine

zone may. inclu ne or nore catalysts (for exanple,

mrmdwlwslal sygilganoum‘fﬁ OE@@gewmmemcKs) in Shecmde fesel. t he

. Cr udeppie e Mich oEE&Itac‘ﬁg% i 1 th%'?ﬁclﬁ&@?cmﬁ&hﬁ‘é%%&%m

maa/ reduce TAN o e cru sequent contact
e figed ¢rdets e@xﬁacnmor@rlﬁa iafcondiitfi0dh At dontagkingede may be a

it 4 poroBfrCE £RAGS, LIRS 0P PHLER, o Bl AL AARERor
Bxampim)f ] @qmtsqtmg ztwtlecim avikebbrdaerctor, 5 Sxdddbed reactor, an
SRR rod Mol W hintron ) sRG AR CUTI ] 5cizeg be
t8d361; 2 BEby reacton amctmh@ndthtpd ogeactdre & cﬂ-tamrmbodmtatsf thed
after contact of th ru tho
Bty SRR oR by olpled B BEKhER Paette "G St BF g Bl feed with
mabaﬁﬂyst(s) inncohbietinpaiyktamntlion gmy bae cmmumsq)maag@ a tatch process.
10-6Q.,vol % from 20-50 v or froma3 OvoIO/of a
t ot al 6%%%%#%?8%%@%0 erP" n’t"ﬁ%“%"dh&a@ &rﬂém I'n
Sgnbmd»m hﬁ&ﬁib&dugﬁnfi] ddihfa}tt ﬁ*ﬁ?‘%ﬁ%‘g‘gﬁmfﬁf wﬁyd s} ettle two
[ u
F My ﬁ&‘&ﬁg‘[ 98 fg‘ggc ‘c‘:T f"ﬁ‘i‘srsg“ 8‘?‘?1“6“‘(9?“%‘:‘5@’? g‘ﬁé ‘Iei‘F ed AN
@'@deﬁfe&ﬁ\ﬁnﬂpﬂfe sdddfd SatANE d@éreas@d’ hegRodt @R cdntent ﬁﬁl increases API
contacting zone, Contacting conditions in

EaYitade pivgr suhndimens. TAdY, M@@sﬂblﬁlf\é@@cwtme‘ﬁqa@mcentent
&ﬁm%afem API BT o %mmﬁoﬂ.ﬁ@ﬁhxé? wdiagnfeg BFhe Elioduct

feed flow, or conmbinations thereo Cont act | ng

dangei tty ab st 1 %sts iebveietiaiame praperice Df:'rbn crude feed afies contact of the
#ﬁ&%&ﬁwﬂl gﬁé@%ﬁﬁg Qa%igt with specific properties.
p:

enperature in the cohtacting zone may range from
50- 5030 cer@in erglipdidntCa valuné 30 caBilysd in BO cARE QY zfhedsimaTenge

frd}n f058 %I@ﬁ%‘m@%&?& \?ol‘g{;?Xr (?11'11 98—45 rvgl% Qf a]‘t'o?ai) volume of ¢crude feed in

the contacting zone. In some embodiments, a slurry of catalyst and crude feed may
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MPa, 1-12 MPa, 4-10 MPa, or 6-8 MPa. LHSV of the crude
feed will generally range from0.1-30 h-', 0.5-25

h"', 1-20 h-', 1.5-15 h'', or 2-10 h-'. In sone
enbodi nents, LHSV 10 is at least 5 h-', at |east 11
WO 2008066B@ast 15 h-', or at |east 20 h"'. | n PCI/US2004/042088

enbodi nents in which the hydrogen source is supplied

dacladdgiem 01001 -10004R, 0.005-5 $HRI6 0. GBS brant of éﬁtﬂ?st%r 1008 rams of

gas ous, .hydrogen source to the crude feed typically
deed injthe gotagtingReneoo Nn8/ n8, 0. 5- 10, 000 N8/ n8,

8, 0QfnhiefiAg & ndrivns AR NEBLER: zone ﬁm?%ud%‘“%ﬂ gl%llopllitmted to,
10 800 N8/ contacted with the catal yst

HyBPSYEIE: BEFTUER hYtirﬂg@éﬁ‘émﬁﬂ‘@m faeshflayy, or gomb;moneﬂlereof
V@&n@ac Edn@ftm%‘ﬁ{ ﬁ% eRIbSdifdRhifs E&Lﬂoﬁ‘ga%dﬁg PI%H% ! Xde product

cont ac zone. rrrer gas may

rwithy svg@ﬁe pmamam Teanpttature ity ho nontmeg zmemlayrrawsﬁ'omﬁyso{) C,
feacidolobasadd ‘Eﬁ”oxoﬁo-&%bg’cg gﬁ?d ngaghor L (r)nvng%%lge BSm 0.1-20

hydrogéh sourceé i n t
cMPa, ilek2 MRs, 4aH0/MPh,Sow MncEHBme gy cmdetfétd will pereeillyignge

L h f

St 00, SRR RS G N © 38 Sorm i ihongs, Litsv
dsatdeasts h, et 1egas 1 aﬁdatgagu 1547, af /deaktpoci?gh t he

cont a tI n en sourc ma ent er

cont a Po‘gﬁelb%e Erfﬂew spuige teswur ied @5 g gas (for gxample,
?gﬁ?@wgusj al‘% ﬂfﬂléﬁ?{;ﬁ?gdgfgéﬂ SPuee M&; ﬁgwﬁw lcally ranges

G 0 100 o R 6511000 Nt 15,000 Ao iy P00 N, 3-3,000

CNIH%:" Bf 061800 Nt cohthcte SIS CRAG LS MRe hﬁ?@ﬁu Ecﬂlr&oﬁ‘:some

n‘tz)gdl ‘ments, a carrier gas is conbined wth crude
i

disients g combingd WiY girBerssE®und eecirpulated thaough figaontrpting
z8he| CRHEQIUE maYBY, i@f‘éxtamﬁﬁnﬁ.lgﬁ#dnnﬂehgﬁf Frﬁi/ AN GhE BlefLr gas

separation zone 108 via con ration

Mé“aqbtste ﬂoweofdh@@vdqafeyuwfor Sow of sl hydgoggescazeqsan theedntacting

I
se arsgm%&%lz% i qgfél| ?%&rﬁﬁcg%g gﬁg% M@’Q" g e(s). In some

digentsrg hydrogsn @mueke(fw%duplts, Imipogeng |mct11aap ar etbane)may be used
%.99@3:& 24 bRy fRRAHIa vt a;@%oﬁm heYfnd, F @nspor ted 30
to transportation carrie I RES™™ st or age
vessellbe hy@gensowesmay)eﬂtsrcomaamnm mmmtmwm the crude

The i ncl,u as
S AT s By T e 5 B o
cmdb ﬁaed oNithval calystprddares & M@gb/dﬁﬂﬁhat lircbides em&&grrﬁduct, and, in
sour ce or carrier . The
ex c es S g@é %a% 1 PERE o Sm‘?:@rﬁaﬁ’c?f Fg® g‘i@?’éﬁ% Wifhfhe crude
e iahd/exthe hydroggmabinee it @nddihE6. [The ¢RE prdlidictafileskit contacting

st or essels, Oor co nati ons. thereof 40 WO
YAV Vi) 1%8@%%%%5@3%@@&9 80 '& ®re embodi nent s,

cont agt Sep@aﬁdiﬁzoﬁé ueke teefgdie ‘fyi'ddklctta!ilﬁ gﬁﬁhé’j} YeSdepatdted Bom the total
gﬁﬁduce a t%ﬁﬁb{ product is perforned in two or nore

PAUPINE §enrsrlyknowh senappign tghmigurs forespmple, sasdisidesepatation.
trRe £BEHoBEt ﬁfay‘éﬁlt E’JpﬁﬁHGﬁ zd’ii@ q08 98 (BRuit 1T> Gad ﬂ?en%g Srﬁﬁsportcd

schemat | CS of énmbodi ments of contacti ng system
fWH’%P%@%ﬂe% ninghingsy stotageeesends refiretiesgotherpeeressing zones, or 2

2
i 00,2 A AT R e
byhiegeasiitige.corhop dicgRie, and/r carbén mohaxide), @Sces? gesand h$drpgen
Q&Egeaﬁ{dfd}%aﬁlgp ngkl lfrﬂg E:xc%élsd'gas 1111}19 be ge%ygeedo 1o co:%actmg system 100,

sepafrate con
purified, transported to other processing zones, storage vessels, or combinations thereof.
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zones in one reactor. The crude feed enters contacting
zone 102 via conduit 104. In sone enbodi nents, the
carrier gas is conbined with the hydrogen source in

10 conduit 106 and is introduced into the contacting
202586638l m xture. In certain enbodi nents, RSTE33004442088
in FIGS. 1, 3A, and 3B, the hydrogen source and/or the

carr i Bi sofRembddiments] edntdchifg B8 erude fo¥B MathGR dai t(E)go roduce a
z iges Wi t.h g%(? crude feed separagtely via con

perduptis gerfrined in BYp QF sRAtE enntachng FR%EF | ‘B tefpl Rfﬂ@cé F’Gﬁ Be

£8amhtal 18 forkPthe XA PloBuct @ANER4(ds). 106.  Addi tion of the
hydrogﬁcn_ql source and/or the carrier gas counter to the

flow Re e miremms of embodiegnts aHeamtasting systn@ 180 ghep includes
Sﬁﬁfee Qbn Jﬁe&%g‘ig ?ﬁ% %taﬂd E?esoﬁﬁ tem 100 AL

the cru cat al yst actl ng zone
maqtlgg Aenes 102 anfl llsk rFéﬁSnmrm JBcimdlude mmmamss H2ohi4, 116.

PG e 8 Conkifiod P N2 114,196 BRMER IR we il Facring

idnks imoreaedciort The cndefeed dfters Conthating zomp 10A wmooﬁdlﬁt 10814,

116 |ncI de. on r more catal ysts. . hawn in 20
Fi o BRsge emboriatii B ol Bcdubied sift b i gREed Syndein
vmluim 06l umd is dtfodaced ittotiey nRoiighodhed 3 a miktuee. Id dertais

in Fl 313, e ea |ts contacti .

et shosia IS Th g5, Shir e ARG gBn R A o B garier 929
ihhﬁ entéhdie bAEEk 186re @oiMadtity zbfes HIMBEEradE fobd stpatidiylviddmlduit 106
g!gﬂt{al Jyst(s).in contacti g zone 114 nd/or confacti n

o ip EGWOP&PH’#?’H@“% oy offhe,eruds feedrria, forexamplsy erndui 106

AQlifion SPthe BPArdga Sdtrcs AR@orlthé cAREY gak chbek & thé NEw PR crude
116 and enters separation zone 108 via conduit 110.

faed may cakance mixing andier/contagt o8 the srydg feed vaththe eatalystf r om
the toebghet BF 8 \¢hlde f&'ﬁ%ﬁf&dﬁﬁrst(ﬁrlﬂ g&ﬁﬁcnﬁmn% 188 Eﬁﬁl@ta'fé?eﬂ

zone 108 via conduit is a schematic of

@ﬁé@m%@r&edﬁreﬁn@@waﬁam @ﬁmet@nsezoapé@ﬂe&nm@mg zone 114, Tn FIGS. . - -

§R'&L&‘§B' the fe%ﬂ%&é‘di% 895 fr&ﬁ%o&%cgﬁg\ééﬁg 986 cdifiattlfe éog%tl W

toppe or untop ed enters eparatlon Zone Vla.
condufentaipg zonmé Ehdr 4t 116mayinadudexde onmotesatalysts. As shown in

PRS. t2'Bo ﬂ‘le%edksﬂgmg 'e?ﬁd ﬁ&%ﬁ%%{l? ima Eéntl‘lﬁﬁ Reg ﬁ}deegte%éoﬂ&ctmg

t echni ques
panetdd én és slpar iathIGn3B, phee&sd,lstBam@cmmqnmplng zmnp il b‘bhaa conduit 118

exanple, water nay be at | east
ngh?%nl?% O%tgc pg aﬁeqas‘fromthe di sadvant aged crude. In

anot hHEle ﬁedasmhm mayGerponaad with hdditidal eatdysig) ihicogadtiag gene

SRR BTl SRRl 21 YO

SEnbeRting mhefmo m;dfhﬁcoﬁta%ﬁmg/@ﬁé ag@ﬁld%udﬂepmqunmmmﬁaeconduﬁ

ee d| nents,,at least. a
10 1o oo 8FS () e LR S e} PRl T erude
Profuct SL£iREdepiratbif 008 0dea dbrial TNt aged crude. I n some
enbodj nents, at |east a portion of the separated

conpditlnfds aschematisofian embpdingwiof e sepagatign zepicapstreamnf. 5

ddifachhd SiRtek P EOD. qme@gsa@&nfagmrﬁﬁ%m tdfsgemriﬁtoﬁgéh) ehtBrs

sone enbodlnents i ncl udes a mxture nponents

gePaAtion 2w 120 yiacandit 122s in separetioszone l%ﬁ, at le@asn partion of the
?advaﬁagceg%de‘? ggt'aq‘gﬁ I&Elﬁ% E}UHL([UeE dehSwd ﬁ%&rﬁf&%&bﬁﬂ%' $Phrging,

['east 120 e separate
membrane separation, pressure reductlon) 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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crude feed includes a m xture of conponents with a

boi ling range distribution between ' 100-1000 C,

120-900 C, or 200-800 C. At least a portion of the

crude feed exits 10 separation zone 120 and enters
cwonersiedg system 100 (see, for exanpl e, the PCI/US2004/042088
contacting zones in FIGS. 1-3) via conduit 126 to be

st PAeal R sQ5LASEHorh Phed BaiVrtdzbd BRdPIoYFbEce tHeRrudS %R, In some
enb 120 may b

odi nents, separation zone e positione

epbodisgnis it lepst o iienefngphtba andcompeindg mens volatilg thay naphtha are
. ¢ . _ :
DBRERERTE eV 8 LAY 6 sofbk bhBoBRABRE L) | o YR B e
senathitedogoothgoents sxitdeparatinoh zpine R2lvigeanduitiPht is the sane
' f4 d F . h
or ude T8¢ SHIERER brbE b SRR o, 13hmE SRR gy Motuces
dinhikmresficompsnants with 4 belishyngeadisthibution of at leasbl 00fdag, in some
roduct havi ng a vi ) hat | en th
Bl Eenty s potfndates a2 FBRaly fp spparsted
cfide fded decludek A niGieflcompoiRinR vath albodingrhifge dptritatied batRyen
g O_Hhe %(be é(g rude havin ? TAN that js different,
fo-tha 32@”9 PhE089% Gl deagtpaportipRof shercaydtresk s
BepaysRion zbke1 204N ehiters REntadtAg By HOE (see, BFExAMfle, Ahd hRitacting
The bl ended product ms%ﬁbe suitable for transportation

apres & PGS dritwin condyit1 e b furtherprepesssd tq for@ropygie product. In
S50 bR nts, GeRioh 36 PRy HeTRRLiBAL! )byt hiiam of a

via conduit 104, and at |east a'portion of the crude )
pgltingtunitx Adier proprssing.i thayrradesnrednict §dts contactias Ayitam 100>da conduit
gipsl is introduced into blending zone 130. In blending

zone 130, at least a 25 portion of the crude product

i s cohiomeceniotlimentsethe crude prodpet dxlewied with arecude filt is the same as -

?ir-(o.m J.segfoar a?i%g"f}rgoié oh?‘%%ﬁf{%%ﬁ uae% § eegs : a&%ﬁﬁ%g,q\dth &

arude bafeng adidferept vindositythersby hesulting in a Wenged ppdact having a viscosity -
o ._cr.ud

B0 ) G PSS RO SR Ay i st

exdniple, theeerddenprodrenmayg Béblended yeithropednbating a A Nthatrisl difigrent,

on Il a conduit, 132. A nm xi em
B R Pty et KA NIBRe S e TR f s e procuet
pudithe etuden Yherblended pauductimaytpeaitibtlcit @izportitioh gnbidrataiment.
ey R SErERLI6 i AESEOA Y b it ghng syt
nomgia cejﬁdmxltrl_oa, dﬂdltra}] leasth on of ga}é ichtéfle gl-{)ﬁﬁbt gxﬂ% c&ﬁﬁ_&tiiﬁgys,ystem 100
oy counl 1 QNS, reor. €. en r uct exits
B}%ﬁﬁﬁ%@&qg Iiggodpies niadlenging 2p8e 110, Th lepsing Il Gt least a

brtibh OE @8 SAMe pfodudiid diiiiRddAGHABhe BEMOkTHORE! ka8 8or dxBmple, a

EIG 6, the disadvantaged crude enters separation zone

hydsogasbas fipsarm shrb s mapinha praduged em Senaation At eRsey morgade

it'e%d%?@éﬁx@é, QUnRR FRCH Rt fkak tRESET b PRAuEL: Eleﬁazugﬁ@u&r yele
feed. The crude feed then enters’contacting System

POOess Sirendish cedn fbad.orurde.gor npiktures shereof expdntrosigegsiclinselysinto

bieARThE e 13D 30 YAREGA PR WA Y bine R £0. Z0RGirSstem
prap be bacatest it or reartlendingrgnes 330, dike badaimodrt mapmeet product

' h duit 128. Cxh
B 09 0 LA R By Rl
secifictions dcludesbut arediot Emit@Ptopendngr of of @ iibiitvd ch Pligiakity, ITAN,

(\:rlrsé:'lodm ,porr %gﬁjlgitnat&o%s fthoeg'ercrj]f.a'f‘l?el ﬁgr%gg product exits blending zone 130 via

conduit 134 to be transported or processed.
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product The bl ended product exits bl ending zone 130

via conduit 134. In sone enbodi nents, the crude

product and/or the bl ended product are 10 transported

to a refinery and/or a treatnent facility. The crude
PVOaS06630d/ or t he bl ended product nmay be prRGEIEES3e44/042088
to produce commercial products such as transportation

fuel , m 31626 |tﬁQdiEé@bntaﬁédt&1h&%ﬁfeﬁs seiratidhShe B Sthrough conduit 122,
ProceSS| ng may include distilling and/or fractionally

andthe dispeignteged apdeds separtrdas PERYIpUSlY desceihertie fonmbitg ewd? fped.
TGS a8 By Syl 100Uk B0 8, A ome
apipeents fiemyhe dxsadmstamsf d¢i egttusepmn fzorech20 oytasconduit 4. At

R e SRR P IRRIBIED S 1166 HOSnREAH g sone

380 trough sondb@k28f Otlive piidds eﬁemtsemd/buctudés@am blemdispzome 130

SRR 730 5ot 15 S i8Sl oty Gbipiladled G0 Ebiended

eraddet. Thetlended pmhirm:ms elﬁndadg mm 199 viadwnduit/tdd4. pr oduct

has a. TAN of . at. 1, at 2

e ol oge SmbRiny, the erude prPdc: aior g blsaled PRIGUBHAS e
Erabportéd 10 duefinery ddd/orfartfaineni fapilibe Fie child proddctiAad/dr the Blended
nmore frequently, _at |east 0.00]1. In sone. enbodi nents

?mue}m PEqegRed it paRee crmipsial progusts sk a¢ respertagion fuel,
Buel, QutbitcahtS, d? cRemitils. 0P1Q5es§19% tha¥ inchidle Si%ﬂﬁmF and/or fractlonally

enbogl ments, the crude roduct as a tot al V/ Fe

gistilling the sruderproduet andgudblendsd nrpdict togwpduge onpss mopgdisti
Fasttons. Yin Bfne %Inbﬁ@ifﬂem%o/m@ Erubib ﬁro%ét,\'{ﬁgﬁleﬁdlﬁ bﬁﬁlﬁ.\c@ﬁncﬂd? %e one or

25 crude feed. The crude product, in sone embodi ments,
mrese distillgtesrackpusmpebeddrasieatein o -r ange of 1- 80%

10- 70 e
‘the Ci;@usggqug@g/am&ﬁ@@g?&g% E‘fo d%%é%\&niﬁ&s& B&%Hgfmwt 30%,

pt oot 3 0%ohersit most103 efthe TAS afdke prdsfaedt: Iasqrm emhbadimentsrerude

glgHaah@%%é ?A?th%%e T 9! fﬁb% éo-’r% %@B@' Aol 5%% olfJLQe %N gl the
gruderfeed. oInlcextal!;@i‘rﬁao@lmn's, the prude pltoducn hmbMNm@ At eost i et most

N L

trequbetlpboatiest 0. QOOI?&ﬂd,]IﬁQ%’qﬁ'e&ﬁbﬂﬂiMdeastrﬁ (90- Il @Speaimbbiiienents,

VA 0 PPl Bt A5 Dol B SR T o gy 0.

met al & sothe mﬂbadlmﬁﬁﬂs,t the crafle prodad has RudtaliNi/VIFeabntemsif at most

b Socs DR e e Aot i SRR e it o the

afide feedl. nTliJ'I@ud‘d preéuct, 86 sbmd dmiAirhéitd) harredi NEVIE: cotent Wa

2005/ 06 S3004/ th d t
AngE ok S BT 543 G0 S0 b T Lot P el R, 1
é&taﬁﬁeﬂllfbdﬂnérﬁ‘gﬁ Bfde pidcﬁ@t/ﬁas,:&ﬁr gath of 2Ardé BRédudtia té”th‘W&“ e

of the total content of metal's yn nmetal salts of
6Pn4eRt ia rangs fem il x 40N erans g ¥ HE erary, éafnli Oc gErnsde 20014 grams,

glef‘ﬁﬁﬁ'ﬁ kﬁémfs% 8% lanialhd & éiaﬂf%nhﬁi)gmééﬂ th@'i:ﬁld@ﬁﬁs a]t most 2 x 10°

limted carboxy I C acl |m des, fonic

gy $f NdNéFes dn ﬁm@wdlmmeégtaw I/%/Fe spwentpf tbs ceusie grpduct is
- 2idb ds,
IR e, B o T BN A CoonhBRLE PR B8 O
por t i lnrsowé embediments,| theehdsprdnct hasc todbcontekbdfi metals il metal salts

é{ (%g?n? %r% é)??hm% ?Q“( X (I?%?? 9'6;})%,;& %gfjl 098 to? gtsmé"s%% of the total

caxitenit ofmetals in metal salts of organic amds in the crude feed In certam embodiments,
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and bariunm), Colum 12 netals (for exanple, zinc and

cadm um, Colum 15 netals (for exanple arsenic),

Colum 6 netals (for exanple, chromum, or mxtures
thereof 10 In certain enbodi nents, the crude product

hwie 2a050a8@ content of netals in netal saltsPGIUS2004/042088
organi c acids, per gramof crude product, in a range

e %&- ﬁ@&i{&@% a%ﬁf@miéﬁt oSS0 AOmBH RS of d’rgiﬂl@ac%%)g BAge of
g or. from 0.000001 ans to
.3@@/669“78/‘3 %—58%, 40 A2%iof thedetal conten of st wingugtalsalts of organic
A5d18% (RELrEE RBA. 0@@5&% dR el glﬁlkrall%r Forn R0 f@ﬁ%&@ Bﬁﬁm not

a total content o rreta Sin or gani

kwiigd tofabpyligacide thJQISpmd@scsulfomcagnda,:a@d@ulmame omampaes of

0 f t
e sbids idhok Buf w0 ARE 1 pllEHANE o, PRlrynilcBids, and
amizoidi avih tBe niRll pgriuiof theafietl isaltsomaydeclpdecaiketit metale (o @chmple,

GEAPLCBRE bafenef; ko sE i mill i Sdugle sipsieym, eatoum,
axd BAni) 305humh 12 mme(foﬂmmmeymé aﬁdrmdmmg;ec&&@d 15 brietals (for

bk ST R P S Bhos b

enbodim@ak, e:ﬂbb@mfehtsgme RAue wdumﬁs @tovdl $61R8rit b¥ mefalsdh metal
§r;rlrst 90% . at, nost 80% or at. npst 70% of the

t$ of oraafic grids.per wram cruds grodpet, WA FaagefneyP-AR00081 gams to

S000E Gt 0.0060003 Lhants28 0100002 brams %F&sm(v‘ 00b60 1
20 50 q or 30-40% of the viscosity of t crude ﬁhsm

Ongramppbaetals i metal salts of eganic psxds(ﬂer m@ efionie product In
s!éﬁ%jéiﬁﬁodlﬁeﬁ a"f@cﬁlt co%él{f O mdthlE irmetyl sﬁﬁﬁgf u‘r%ang:f acldd %f the crude

crude feed whi l he APl gravity product
E’fgdv@la%%%m@(ﬁﬂ 1?9@%)1' -1 509% o1 ¥as] cpmenwﬁme@lm imefal salts of

. 6r9§znﬁﬁkﬁﬁ§1§{tﬁﬁ&udéfée&°”e enbodi ments, the crude product

has a tot et eroat ons content of at nost 90% at
nost BOwstainembodimen)aPhgravity oflest créds préduchprodured Ffrom contact of

. tH@EﬁIéﬁ%éa%ﬂF&llﬁeﬁg glfe c‘th inlcl cﬁngﬁe?‘i’{) 1?0%@-?209/ 90-110%,

I nent's eroat
@d M0k H0%oéf BOARE gfﬁﬂasmf the @mdeafeed elagertdn ¢mbadimemts 4 PI gravity of

tggs{ﬁ{d%rgr&ﬁmga ? Qg shhe Lokal heteroatoms content

cru n SO odi nents, the sul fur
cont eimtcendin mtmbomrrmﬂ's the oniide proriast hiwea ebcositssf aﬁfh%t 9084, at most

t 50% 0 1.09% % of the sul fur
B s Tor B, ocsieg it B oo reed bt i BERe BN g crude
}irditludt ﬂlusi@wm%mta fange & mw%/uo g})gsov% 81280 -40% 8f tht @R&dsity of the

St { .
1 tsed Bpos sbadineatiohe opstspt Dt citds Bioder s mosh 9% of the
x?sr?kfsuy ?ma teak feaa tvﬁhﬂ? ﬂﬁ]megd\m%fﬂkgnﬁite %aﬁ%@%g@% B0-
su § ent_o e C e. product is
&12’6%’%6?& thfl%%?"“tyﬁ}ée%rﬂ‘%fﬁ? content of the ’
cr udernfsee embfdiments, tREBIAME PRI has dAbAl hétrbitOHe Bontent of at most
content of the crude product may be at nost 5 90% at

Weatat gst 503, ahpest 198mpr grmast S%ﬁmesol@dﬁteaomnwntem of the
dRide REL NImCRRiR @fnb@élmﬁﬂﬁ thé Jo@tfcq has dtofaPhdté@bitoms content of

enbodi ments, the cru O’P ct has a total nitrogen
%lﬂﬁ‘ﬁ%ﬁ’/@ Eﬁﬂea@tﬁﬁl’/e ableast 8076, orat ldagH9% F1he total hdteraatoms Ootent of
e e e%gst 99% of the total nitrogen content of the

cru
In some embodlments 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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In some enbodi nents, basic nitrogen content of the

crude product may at nost 95% at nost 901/0, at nost
50% at nost 10% or at nost 5% of the basic nitrogen
content 10 of the crude feed. In certain enbodinents,
e 2008066301y oduct has a basic nitrogen cont erRCTHS2g{4/042088
| east 1% at |least 30% at |east 80% or at |east 99%
@3118@%, bHStI leastn99% ofjthe sulfrtcententadf thet digdedfedit dn kaas embddiments,

AR G S erda p R 570 E% BB 28hopr S Tt mytr

aantﬁmsfth&@%ﬁlef&ﬁ at nost 5% of the oxygen content of
In.certain enbodi nents, the crude

t he 5 crude feed.
pr odu&'ts°ﬁ’§§m§’ﬂd183?9 elqtad Bifogrn copfentef the grude nmydurt mgy be at most

bewsit nddV80% at kRBE10%8 Vet Iﬁést gt% d9astal 1%%0/ fcohfafit (ﬁ*
nt of the crude feed. sonme e ments
fffa‘g é&ate&wdmeneh@e@n@a@rqﬁwdtmtqtd nitrpggn p@rng:eofatm 1%,

4180%60% 0zt 1%&@00/2% Etfie@st %%@ﬂé%{%l%tﬁ%%g &g%@me ofude feed.

content of the crude I'n some e
t ot al Inseme smbodimentsy ltmwymmgea cortent ofithe wniule pofduttmery at most

no)g{i& itgfwﬁ tat %%t %5% i# m?ﬁéﬁ)gﬁg% at n?o t 3& Y f:bgglg gﬁg?g?nccontent

elcthe c@dﬁf@@dl nhisceirtain etﬂbedmenttethbeﬂnle pidductém! abmc nitfogen content

carg trrllB et leg%: :3 %eug%ducE gfgijgg"s‘tf%i%% %g’t%?‘g‘tem of

i:ke%udafecﬂeast 80% or at |east 99% of the tot aI

cont ent [0)4 acid co crud

£ od DispB sHBbAREN fie heen ETER PEG sris Artaugh o a most

UV axe0 eSS 09E it Mestr30h) aeslostn 0% 6r at ApsE3%W @Etﬁe%ﬁ enlcBntent of the

S9 di nent s rbo l'ic acids ﬁnd/or netal salts
%%ngg'%ﬂet‘en £ EUER BRI PR AnaxyERAtpniset of ableast

mmtmm@ lat Ieast cn%abfut DSIFIRD the BROLBR BorlfGTBPME eide feed. In

Carb Jc aci ds and non- car boxyli c' contalnlng or gani c

Brgbu e S¥Y8FnLoRFRIE thefridepepdugtly imerange from 1:80%, 10-
“/f: f%‘&ﬂ% IOQB@-QO‘WHT‘ ek ypdpdohtenfothe te by 0R S(Bfne Qti6&diments,

tg ener al | novvn spectroscopi ¢ net hods

icentent,of carbeeylis asidwempounds ek ths gade produetmgay beatimost 90%,
¢ %ﬁ)sﬁﬂ)% huk 2458 1094, aPRYst 594 HENE bttt BF t?g Hﬁf)?‘ra)h@ agng &érﬁ'bd’tmds in

enbodlnents has ‘an oxygen content o
the sudgfred. b ceptpinembodimests, the crds progosihes a totad conterg eficarboxylic

e o
eI Houlls of BF1ef ¥ pl B0 307Ut feud Mo oy e 1Eesf 045 the ota
cayptepaficarbonylistacid domppundsdh theleeuderfeede feed. | n certain
enbo oxygen 4 )
2005;ﬂl %o‘?n?%ﬁ}ﬁfﬁ% 8%%7‘%5‘%%‘@5 %‘%r% ohppahds ey g"a‘\é\%‘?‘%%m the
cude) feegs tIn 3996 erabodtmam c8idkylwrachls ahcﬁa&hetﬂ%ﬁf chihexyhc acids
and the .c

B Rah syl p i ey B Foniifg, s e pompouncs.
craelawh@@csiras andmontcaﬂbemﬂic ceﬂ%m‘fg dririclodyged comipuidsus & crude

AT S A R oty o

spathbmopiclmet&ﬁis(ﬂﬁtr efanﬂile iRfedrePiilys B! mAHR ShechBietrilan
of the crude feed and a conten

E{OO/ most 40%
n%% ﬂ)oxyl i ¢ containing organi c oxygen compounds
W t hiTRe Zﬂdéﬁt@%tct 8 vt ‘bm%d.u%@nt; 1ags ﬁxptgxytgg}?content of at most 90%,

non- et boxylic containin iganl C OXy
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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conmpounds of the crude feed. In sone enbodinents, the
crude product includes, in its nolecular structures,
from 10 0.05-0.15 grans or from 0.09-0.13 grans of

hydr ogen per gram of crude product. The crude product
g 20080663¢ke, in its nol ecul ar structure, frorkQI/EH2E4942088
grans or from 0.82- 0.88 grans of carbon per gram of

wnuﬁkﬁoﬁtqeasfzi%, A 16RE 3096, Qf 1684 QOUC omtdéaggs@@/ mhé\&%x?comem of

carbon (VC) of the crude product ma?/ be W thin
m@cm@%edsmdltﬁ@%ud@progmthiwlw afjableasil bayntdeast §9%.ct Jeast 80%,

IR R AP o R TSy Siomc WG rati o
i ndi caddigondilys the prudk grodnet /mumy I:mmqwrpentoﬁcaﬂﬁoxwmom@@ndfor
it 8 oF 0555 A BBk 709 Bl ot moss a0

ofith¢ trdds feed gndnssohtenyefnbn-earbexydie cofitainirig] drg@lmygéxsconjpnunds

d roduc cIu

a&ﬁﬁ?&%r@ ST, or AL be P SR lE e g B¥agp oxveen

& erufle Fee@r ans of hydrocar bons vvlth a boiling
range di stri t|on of at 20 st, C at 0,101 MPa;
at | JREPME. digpegiet eSJF““FP 'Ef% ME<E. ’B“@F“Q]r?ﬁ‘ﬂé?smmes from
)
DIE0s a0 Sy, PSRt eyt i, T
eppemRrodast mayinshedey gritsunaleqplas viruetaresiom § S g wF from4.82-
@es g,la&g cﬁ‘_@%@n gelsgr&h Gpaﬁﬂ@pﬁs&eﬁeﬁ%u@&%&ue agdrégéa t&adfnic

east 0.001 grams, or from O

@FWW) off thelprda piodne maybe vethin70-13096.r88rig8%, or 90-110% of the
0 o
L e

tia# cmyld fepd atdroic §-Lf(o‘4|ratio indioates thatouptake ged/omnossmpbm o drogen in

82 5200 o3 o B Bk Y00l A PR

odi men rutie produc s per gram of

- ¢r udeTheraradecrpdat includestontpofSits g’ﬁhmngé ofyoilingyminis s some

Bkl Ol ARG el B A of o o108 oo
gmamh, on fiom 0 DO ta @ gmmélod;‘ hydrbesrboms withQ Hoilingemnpe Mbﬁhon ofat -
th

AP atRic B nRulae bt bO SRR of FRfd S0 8 prafid G fidiSeirbons
thﬁ)ab@tmgmé distfitutiba beteeer g (@MCind @00 6€ apd. LHUPa; at least 0.001
Son BB DDt St R P b o b
mgomsan%/ ggsggimgt b;':l 815 g,gr&iagzdn 60 pig:uﬁe R HOELE001-016 g\éﬁs of

n so

% gae R AReHingdange figrbution Pzﬁwe%% &ﬂn?lgf’g? ﬂtl%’c%Was
14 ol B%00.001 é@ns b} 8% 00116 05 griirhd bt fyﬂro@%&r%%ﬂpef bdilf range

crude feed. The distillate content of the crude

drtghetion heayeenet0056and 53876 et &11dEPHr oduct, in a range
f r oM 9R0QL s WhradbxORt AoRalt Aanb BudlRodcP o

gr ans. In certain diments, the crude product

asy@eNt armmf haﬂrombqrso%h Swilingoeage d;stnl%wn DHahmagst NOe"C at
(R0 908 288 et Cof s bPRrochlbolP i, ESRMML AR dibygion
BOveod 0erC and 280 PEmy@ 161 0. 00001- 0. 8
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 embodiménts, the crude
product may have a naphtha content of at most 0.6 grams, or at most 0.8 grams of naphtha
per gram of crude product.
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granms, 0.001-0.5 grans, 0.002-0.4 grans, or 0.001-0.3

granms. In sone enbodi nents, the crude product has a

resi due content of 70-130% 80 10 120% or 90-110% of

t he residue content of the crude feed. The crude

pVOa3UBs06438y have, per gram of crude product ,PCIAIS2004/042088

residue content in a range from 0. 00001-0.8 grans,

0. gggﬂson@e EmEécHﬂii‘énts,Q%&ggi& Iﬁn&xcgha@dllstﬁla%bn{ém%fQMWA, 80-
ra or, rans n certai

12hiot 1 s SF s Bl St o8 e feoorine e e coptentof the

chile bAQMet By bd 2P eralof SRrid pRUUES intd8ndd TRt 00DEIIL0.9

the%de 2 %QV\%rlaﬂe t he c%;rude produéc\:ét%%has a Cs ams

%%ST%O%W%%gg&nsat nost 90% at nost 80% or at

oSt PR AR i@ Y EehdeifiGauct BAYOMG 0QbABE: S78950%, s0-

f eed. %n certain en%o |mencfi{sit E e@ag%%]t'l% eo(rt:gs 30%, 80

126% erflol 14% of the (2O condent of ﬁie&rudle dendt In @nme mboki@wts the crude

APl B, 1R B crfi Bl WGBS oBRBHL bGP AEAY (1 B

gram) 0601405 gmamb;mOQmOQQ%Jmfon(}MIMRgmstent of the
crud f eed. e enbodi ment decr.easi ng 1 o

e ph I e b PSR, BT S EesSGE PR} o 70T30%, s0-
126960 breb0n1 mg/n af the raxidue ebitert ol tHeenideReealo IThe Diudepsoduct may have,

i ncr ease ability of the crude fege I
15 G SRR AR nct e Gonst S FABE Grom § QPOPE-0S grams, 0.0001-
(RS gk, 0eUES - 5.9 Biagid} 060100, B’@Bncsoobem 2ymd) or 0.0001ighass.

to produce a pmfhenat; cal tionship betwe o
hi gh Rt em delafﬁ%mgdcm?ﬁ 'éasaMﬁ fslaﬁf{}f?wg%%—

1rze%abﬂ 90e1 109 bhhe lMcgia SR @F iHe ¥nide mnﬁﬁﬂésme emaasroaﬁa% aCs
feed. For 25 exanple, a sumof a crude feed

agehaltencs eprrental at @ﬁ%t 99%@ at;mest Befe, gread emkﬁﬁ%@ﬂbceﬁt asphgltenes

Bt HRSGNILHeD Y Sertdn %ﬁiﬂbd]ﬁ'leﬁts Ghé! @?a?ﬁﬂ%&t coﬁ:ént of the crude-.
asphal tenes content and a crude produc cont ent

faeaiys pideast h0%s et deastb039 opat least, @%@ﬁﬁwrﬁqﬂsm}@h@r@nﬁ@m@m of the crude .
L whlile e R Schtdd? Sfth@ %f'udE gg;aﬁ&u%dua 101395, tﬁ&m@Rt aentem of -

corrponents In the crud crude pro uct

efeed. nmasomwg@odmntsadegmma@m %%pl@ke@@ cgony of theerude

P T SRR TR EveR shBE NACR cono ol HE Bl bty e

ciyde fieetl/t@taBp@duct inigtuge. 0, or 1.3-1.9. In certain

e, ot B et WDl iEhes BB MR ) B

cbbined totimeodideld malhdreaticalotlatitehiprbetbeeh dechigh viscosityscomponents

: di , d h
i RPNt Ry g S h b PP Saeh s B ol e "8
eﬁéﬁﬁlﬂ%ﬁﬂﬂéﬂﬂ&&%fee&O?/aspﬁﬂmﬁ&-déﬁ%oéndtdmdb’[f&dd\ﬂﬂReﬁﬁtent may

of the crud feed he c¢crud od has, in s
SRR PES. 14 St of Aysee ol F o pbRatishasonisd ez product
MCRQoﬁénQnQBbe&Eﬁrﬁﬁnfbﬂtba/@? 'Hﬁ:l'sunﬂ whafcoﬁwé@(sn&mu)us hssess the

n@?f&%tcggn ?ﬁl&ﬂ 6@%%%5%&%‘5 I gﬁi%% i%‘tdo' ?ﬁd tﬂg %ﬁ%g product may
b@ up%ﬁgélﬁamoﬂéb% I BI%0%, % 20-8000041%5. Gn Q61Ad eflbRiiBerd, alriodr

| yst per gram of ‘cr ude product. The catal yst may
1\5@,% Pgl%teqtr?féh%vdq DFPdHGt torfes asphadiencs condentds igdrangg from 1.0-3.0,
RLAPpSHerd-all on and/or treatment. The catal yst nay

inhibit corrosion, inhibit friction, and/or
In certain embodzments 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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" ¢nebodinirntsyone oahbreqirepettiey of the atusid ptaducteﬂﬂwe Tothe wuthhfead, may

i ncrease water separation abilities of the crude

product. Methods described herein may be configured

to add one or nore catal ysts described herein to the
crude product during 10 treatnent. The crude product

WO 3e5#6638 om cont acti ng system 100 has pr opehQT/E82004/042088
different than properties of the crude feed. Such

BOR R 30L 54 BPhe MICR H&ﬁent%ﬂhe%ﬁﬁierfégd |"I‘hEncxgﬁg gfgﬁuct%)asl in some
c t

reduced TAN;, b) reduced viscosity
sppodipents.drare A0 1.1 e QQO&Q&S@MS ef 0.810f03rgrams of MCR per

?pg}ﬁ RuddidsRPEN, or conbinations thereof; e) reduced
esl due content; f) reduced 15 C5 asphaltenes content;

g) r ddsomg elbRdimentscthe crud§= prodoctdacledbs Aoin greater thq,nc 0 gr}:mﬂ; but

4575 kel )L O PSS

gnaimmi nnnlemduon él"lmrcam\sanﬂr aoist hniseabilizingtthecradasioduct during

haB e tion PGURY s imert T eyt ey RO Petfosiongjnbibi fiction, sndlor

mbmgwhmemrmn #bilitid® ofibk crude Beddasy Mdthads BRAB&AL heedd may be

e may be desirable to only selectivel
@ﬁg@sgmﬂh Qe r pipre ATt deserited Pt 1o dhesgude product during
Geafifédt] cantly changi ng the anmount of ot her conponents

(for _exanple, sulfur, residue, N/V/Fe, or V.
t hi s %ﬁiﬁe Prodnst Bgdveed SiorkeontagHng aysteabl0es pwgerﬁe@dlﬁ'@ent

of ot ﬁ%ﬁ?&@&ﬁﬁe 8%2%%& %’ﬁéglsﬁ& ﬁeﬁﬁhs'll%ﬁq%? the caﬁ}g:%%ﬁtg&]m 8)

redvren & ANSAR) edvced ipdogitys s) regueeddeta iV Fg eontentsdrredickbenstent

FouBe SeUesl 66 & By gl erbine D) ek Ul PARSE 6 reduced
@i asplnlignesagstent; glbduérd MER fcpgtent BNpcroased APS ghavity; 1) a reduced

T B e o TR ) Pk DL Y o o
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fubitintiatly ahmgan BbHoexample, 1 mabe desiiabhlts oxlp sﬂeﬁiﬁﬁ@&éduce TANina

Th e nt. al 30 for r in the rm
ok 48 o Riee BlepiRadly TRk, e Bt bl e
dxemple;mﬂﬁzy rba%uﬂrwmu; SV GO, OIrIthB mné@ﬁjidtr nbtgﬁ!%e AFing
cursor, . an en co, ive as_a catalyst i
& ‘2“8’&1‘?5%1’ f%w rsetion. aRd RO T dction o gher o

cmmpdm&.e eThue qne TIAN oT3hSiHidd feed &an HeGBhREd, SehildiubiR Ielesanydm gen,
The cat t. or conbi nati on of catalysts

e ariash

ice o3 of wish by digge 1s flsy FIRE Hagyl tRFe w%poweowmfbe.cmde
feal. af, ¥oi &anﬁl@ﬂﬂls&&laﬁtﬁ%&mﬁ@ Hak thlghalt/@h Yout § sﬁlhﬁkorﬂ&t YWe is
2005/ 66301 PCT/ US20047 042088 are contenplated to be
agespipblestoaest reatmgntsad/er wanspertatign sm@anmgi sucbm@de feed may
te2adts eftfedhly Hoédio dl 47
CA54. 3%448315,@24& °C534e]rDN1 ‘,’“tb%mfl}geém%%%ﬁ‘gﬁ DNL40:
DN19§a aygosed DNgEO! mm@dxmm%he DKentivaomePiietudd one or

TG TR mglk S o kR pe faer, PRy plemental

fRnBe30 therfooa of Z60:8pouzi6 pBthe 704, Tzamalyﬁs?mcnbeabsfem mayche

ﬁ@ﬁc%d\éﬁr}{ Ctliile )Q(%n?ac?m zlglae%ls)% p;gcgrrgo%d gh rcggltelagt?vael asa Icatal;vst in
the contacting zone (for example, when suifur 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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In some enbodi nents, catal ysts used to change

properties of the crude feed include one or nore

Col ums 5-10 nmetals on a support. Columms 5-10

netal (s) include, but are 10 not limted to, vanadi um
WP a#sAeR3Inpl ybdenum tungsten, nmanganese, t cRGTAEIZPQ4i2088
rhenium iron, cobalt, nickel, ruthenium palladium

h’é@ﬁﬁt&ﬁplat@é 6 BéThscil i Glsehibediteati BiIde }9}33%@.@ q?fDNso C234;
thereof. The catal yst may have,

s B L 5k, B T B e Bh ol om0t DN
PNASG Dr4ONBN1 56, DRSS D%%@lnmﬁf@ DNY3 159994 13@0%31 10;

rams or in a range from 0. 0001-0.6 grans,

NAAR0; D38 0% RE400y I‘H;O Rav412; Bl_tM@O M@OaWMQ,MOSWO

e s, LR T g

EX3npideg768f witich areravaiiabld frora iIRI Infeoiatiowel (Tho {Hbwstans TexBle
%ggyst may have a total Columm 15 el enent content,
per "gram of catalyst, in range from 0.000001-0. 1-

gra gs[g S%hlé)giﬁﬁiﬂmoo s, ®m| used ﬁﬁﬁ%ge(brﬂﬁmﬁysaﬂﬂw crude feed inclode
or. . n cert.al
e s ol 2 I o k& S ot LR o B ety oy ave
24 linsied to, pﬁfad:gnﬂ mhﬂfxmﬁ:a; @blybdenu, hdgsten, %lngums& technetium,

tal (s ob“hte J east_ 0, 000 rans, | east
g‘gﬁ F%Hﬂé melzl grlladium, thodium, W:&ﬁ@% plgtiqum,
& lﬂiﬁlﬁﬂm@h&etﬂr ThE cat&y&qaaﬁm%, pef g ofRafdfSt, B tolal CohiEns 5-10

I n enbodi nents, the catal yst
ﬁnﬁ'el(?)&@%temfor Gﬁﬁﬁt 84681 smms 43#9%0 1 grans, ghleast fidil aerw orina
R8ke 96 00001- @ag@ﬁ%fg 0051b. 36 iy ; ot 01 -0.08 grams. In

catal yst  inclu [ umm 1 I'ement (s) in addition to

oS e@&ﬂﬁlﬁﬂm the satglystingludes qqlil@b h%elem@ m&dsmnftmne Columns -

5.2 BletRb). FREMPES 3f 2oRBAND) fSrE"l’Jn'léﬁ% RE1udo ”321? utﬁ%st may

with one or nore netals from Col um 5
lave @ totad Gebnan 15 eleingntsonient, pengrén oﬁe&tdbrstno r@@b divern 65000001-0.1

| -5. A
G5 01 B oy ANRSS09pelsiol il >,
may de C¢rmracml@dgmems,@m'@1y£t i2Gludds-Qdlymo 6 nited(s).| The3@talyst may

FPer P e LB bt Bl B R o R 1A 0, .

lnast 6.0 giams) 4t keastn@®02 grams med/oeinal ranger foom CODAIFOS ghanas) 0.001-0.3

%Oaxﬂl.g 0. OOE-% Ot hel e'b"bﬂgd @nt 3 %bsngeaetgrabl()éb% tﬂﬁ%%g&st includes

frat D O0QH-0.06: grametcﬁ' ICOGMNMeMXs)’m gtani of datadyst. dhabméol umm

cat range. fro - 10,
Syo5Rieine e el SbdRicclin 47 el finiidion it fColurin o
maalddes 49 WD 2005/ 066301 PCT/ US2004/ 042088 Col umm 5
A npl.ar, ratio of th

net al an | um 10 netal (s)

t ot a|IIg Egﬂ‘iﬁ-ﬁgf’“ BOTRL he %’#H@Wﬁ%@l@wﬁﬁo Colupgy 6 rmﬁal(s)
Wilteoreak loyesthetilB ¥ien CBluﬁmrﬁ[iﬂﬁ)rfO”oQ.%ﬂsr?lﬂ) A)Enoiz& SHo%f Tolumn 6
I n sone, enbodi nents, Col unms e

ta
metelde Helmnmetal may bﬁ@ﬁcf@seefsmﬁ 1-20 lslapfpr@ri ' Kepalasistio of
¢S ahﬁbyﬁatcmmng ?Ilb%é@al%{@%@ ﬂﬁ?&:%nﬂ{f‘g;' d198, 151019 2-5. In

enent (’s

rretami7 nmbi nati on w'th
sapg € sm,éheeeatalmst irpludge Fokimneld mmemaa)angdcppm to the o
Rt MY B mert(h) R0 HERALE bl B Collins 3 andfor 7-10,

Ioﬁ)ﬂlph@nhﬂdmnissﬂlel qatalystliesludés Calumpp 6mbstal ) bnd@dladnp 19 metal(s)
@ngla?ﬂuo %% ﬁlg?nﬂg.l( églumn 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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The support may be porous and may include refractory

oxi des, porous carbon based materials, zeolites, or

conbi nations thereof. Refractory oxides nmay include,

but are not 10 limted to, alumna, silica,

SWORUSO6H3MN na, titani um oxide, zirconi um oxiRE/US2004/042088
magnesi um oxi de, or nm'xtures thereof. Supports nmay be
Oafutrn il etal(S)Bnd CONEHE 16 hdtal(BRH hid ek Wi Jroe] tal t
Criterian éggglysts and Tecﬁﬁo oglesﬁﬁﬁfgﬁb é&umnlOnm ©
Hsstotal Columyn & metalpp the patalyst may be ’é’aﬂs@ugmmﬂrlﬁl @rﬁom 2-5.

i ncl ughGorRWmtRAEnAR Cbluiﬂn%?zq Otxﬁetal?sg%} Vﬁéqrg rted J%OB‘H degosﬂed on,

and/ or porous grap Z€eo esS 1'hc
wm@rc ‘tft tum tb@caaalz%o i cazigin mimdmnm Cobuminis 5619, metai{d) ﬁn

E ﬁ?CS“]gmfl% ién?en’t % +| e é% eglglgé?g%?‘ra nY the § support

a| ne roma cormerm

Edbhyﬁmcﬁwahtdmeﬁmb@mmmﬁanM&ﬁhﬂﬁmmnﬂﬁiéﬁkwan&ﬁ@)me

EUAREG st e BT =D B ol Sl Sl sl Blepenio)

Iﬁosugpommalyea@bmﬁy&mﬂmaﬁmcmﬁe fmsﬁorﬁ&@deé pdréhs%%bﬂb&ed
enpadi nen

é a su i S reaedbyformn
e or prmblRations AeoF. RakeMriPxidstmRy ek but are not
Biihediio]'@inina, Sillca ilida-aRmitid fifinfuen 618, BASInfurt Bxias Blaphesium

in,extrusion of the paste. The water and dilute acid

ofide, QppCEfureR theprof, SWRMGFS B12% hejobjpined, EAm Aomrpscial gnanufacturer
§RHY CAkkrbA CEtaY)%ts atnﬁ Tehdoldgfia ITJPQ’I-BQ.&BI? 'I%ﬁ&teﬁ"sr E‘i‘ Pomus carbon

consi st ency | es of acids incl are
basgd matgrials éﬂchmet bl}t @resit limitg@ by, ﬁ@wa@ﬂ @arbgm mfdémlp@rcm g@phlte

- BRnpgIsrOehIiey 1h8u@§Y%o]It@§ b@tﬁ%%«ﬁltg@iﬁohﬁnﬁé(%ﬂgggﬁg zeolites,
15 -

cut using generally known catalyst” extrusion
srdipraigateealites t Zeojitas meaytheiohtpined tfmxds canpmérciahmanufacturer such as

Siyst ORI RS F ep% be heat treated at a
terr%eﬁaa{lu? Er% Enge :E]cs)%n 2260 C or from 85-235 C

-‘r‘

for ahysppput, bf somermbo@ihmntse jsgmepaeed siiclr thek the &pbom has)an

SR TR 80 5, O 1 PR Al

¢rebodineents, aishpportie ptepsred by édmirtg s aqhess pasad offthe suppért material,

G300 HbRAREIIE. a0 i aliod 10 e 1P 10 S s R Ri 3 he paste. The
\Ivamslnd ﬂﬂﬁteAmdl ae adtiedt m sucE einocktsER 18 suth Sehb@dréquired to give

8o AT oG ¥Rty el i el Wk ARE it

tg,aﬂnia agildy adetia acid, @uﬂﬁnc Qchd{fﬁh@ Bydraddhra afdimi na, or
corrbirﬁlati ans tlgerof gram of catal yst support, may

be i riE5Paste Mg be peifids Beppatt psig gefiesalky knowp gtalystisxtrusion

196thats and cRtdly&. cauﬁ\%aﬁahoc@ ko flm¥REhdatks 1 THE ém]daés mﬁpbé@at
201@3/ 066301 PCT/ US2004/ 042088 _det er ni ned &?l
AL EMPRAtYrs i apee e drifl C<or fome8 5236 for na@nod of time

(ﬁjrteiaﬁﬁplél fore Sthduka af P BIAR e Mbidkie féoﬁ}hh%ffﬂfe%&{féda?ef has

alunina, a_theta alum na content, per gram of support,

rpashedsa degirgd levelo ribe heat 1paigd cxjrusate may, 18-fortee: geat mstedat a
tehnSerfuf i85 R ﬁ%ﬁl ?i(ﬁ“@%g .1 1(0({14%) to ﬂl tﬁ{:lsgjﬁnb%pl’iavh{é an

some enbodi ment's, e su por
agﬂa%pormilan@uspml@safg} ms, at Ieast O 5 grams or at

| eas et 1,0 as d e ' .

X - r_a‘)i/ &5%1-? rngﬁcgﬁng%m; @1 epsggﬁgrglaclggésaqwa ’B@ga BXmma, delta
apnmdpa alphia aBinmiop, gecenbihitionk thewof, Chiieadnyaint cﬁﬂ@mfaandxﬁiﬁa, 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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techni ques. Exanpl es of catal yst preparations are
described in U S. Patent Nos. 6,218,333 to Gabriel ov

et al.; 6,290,841 to Gabrielov et al.; and 5,744,025

to Boon et al., and U S. 10 Patent Application
PYORS/AeBEN No. 20030111391 to Bhan. | n sone PCI/US2004/042088
enbodi nents, the support nmay be inpregnated with netal

d&temtlﬂédrﬂy% ra@%ﬁ}a}ﬂﬁ&n Th R0 € EhBoAmERE. QAL HBPEP hast ffer alone or in
gort is heat treated at tenperatures In a range
chm

mtmw@@be@oms@ﬁhm@ % alpuinagote, perigsin phsupport, in
a:ra[%é %rgﬂxq}i-%nrb%ér%ﬂs @5“@%2} use 0 0! %P@H&&ﬂﬁ%eg bg]g{-ray

regnatio ur| prepar at
diffiectiont bl spstte. enllswdﬁneﬂq; thesupyfort may l@g’n at lean 04 ghiams, atdeastie3

S35 Iy Y PO 8 A

dﬁﬂhﬂﬂnnents a catalyst may be forned by adding or

i nco ra t he lums 5-10 neta

{  eostoRsd FRavaK mey e epRe Lo el HoRsAUg proparation
técHGfheY | Eﬁe&npleﬁrﬁf c’ﬂtal%a‘ﬁ pﬁeﬁﬁ‘aﬁ:lfnlsfai‘bﬁ:lebﬁﬁfediﬂ oS e@trmmmps&jzls ,333
support hayv a su i a ve

et ahadratiaalite tabromestals S SRS G kol md U
P%ﬁl@(ﬂpﬁbﬁionqaibﬁhéﬂohwd)!zmﬁlimﬂ t®Bharl, he cat al yst. Heat

treating of a shaped support after each_ overla ff
met aln oEs @Ehodimants e SUPROFANRY-Redmpregastsd vith trfoppa

c&ﬁlﬁaﬁoxﬁw&ﬁﬁ&ﬁrﬁrﬁs 13 hEALRLYS bt tHBpIBARY B 4 AYge

are described In S. Patent Application

ﬁmb‘}ﬂlodéﬂ@ Sﬂ 459-10096 C0ar608P0CE pERBIe IIPFRENTII Y metal In

s%ﬁé equi pment’ tg &r?llal Colnl%ﬁn l%&ﬁ%%?)a&fp )a‘/p{%uppoa;&%l{)ﬁ

Epcamaples dmﬁm@mmnﬂudﬁ clmagid(ogpmm@thylwdgmtetraacem

aEﬁ?YE g‘a%ﬁxgonﬁ'a?,'opgnﬁﬂlleﬁﬁn@eg ¢ M Xi ng equi prent. Exapples -
or “sul

XI ng equi pnent include tunblers, )
st at [reetain emitediments; acatalyg sy belforimed byiadding or mﬁmoratmg the.

CHBIR o A KB B DR el By
cgaeﬂe,ﬁmg 4 meﬂahomtupdamedma: tteltat shaped suppbtté)bhyg psubsiagiéallyloe

IS RS CorRaap Tt SBP Py Sespeft cpf it bbbl of

tHeatalyRs Heat &emiiga:lf @shaped spport afterdash avﬁrlag bf lywtal tends to improve

horm en ous fﬁfés&jf’t‘sedlgljﬁ&ﬂéhﬁ@z o%t | tléstmgoverlayrnethods
aieamibaa hhfth i’ﬁt@ﬁﬂﬂﬁﬁcﬁﬁﬂ PGbllcaﬁb@mbszGﬂmQ to@hafir om

400- 730 after._conbi ni ng t he sup net al .
51 WEhoBesmys 83@meseis) EB‘%Q‘BB‘ZE? b Ba el pilbsants g
BRIt B RbES 2 CHBmMESSA0 Yital @R¥uiRrtieRturd. I BRI urhdd 3 1

presence of hot air and/ or oxygen rich air at a
metalsMyuRpert mixtremabryBixp LtiRgHItblo MExAR aquipment CExamples of

sﬁt?ﬂfé\&ﬁmmﬁ %b%[#r&eﬁt ﬁ@ﬁﬁ@ﬁn&&é@!‘ stafi@iarfhel® @ﬁi‘m@h@ RhililePiixers

metals are converted to
(boexaempbo hach gypewr mnu@nméypem imjpacy mugrs.cnd el %msgnerally

KA NRer, of ggn )aiLrEG %ﬂm{aﬁgﬁfr@ﬂdé #e EBRumnns 5-10

presence o mperatures in a range from
M@H@Pﬁ)r( ﬁnxtm dnpéra,m debadimSiy) the, misediadard 0dxed untik the

d%g to eé%%?)és g%ﬁ%sﬁng flfotﬁ@% o\%l?a ?F}gﬁconponéﬁo?t S

Wi t hindome emvtedirhents, tHeeatalyst inheat fredte araerapasatos fre 150-750 °C,
FTEs 20-728's8%ar from 400-730 °C after combining the support with the metal.
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Catal ysts prepared by such a nethod are generally
referred to as "uncal ci ned" catal ysts. 10 Wen

catal ysts are prepared in this nmanner in conbination
with a sulfiding nethod, the active netals may be

v sdosiodsdml | y di spersed in the support. PrepdCIIUS2e4/042088
of such catalysts are described in U S. Patent Nos.

6,2 1&1’ %3 2 o %togglfe{’njtse{hg%at st‘sﬂlay beﬁmsgt t@ea?e%Qn %}){éﬁ@nce of hot air

Gabrles \?eme In certain-enbo |msnts, a etoa
amdl/otroxpgenstighpar 4t arreypdsatuean irangd beiwetn €] hend 1096 °Gtojrgmove

tals to f t.h L.um / -
VRIGHS PR S L TR § RGPS O b R o AP RSt ted o e
c&re@ﬁbrﬂﬁig&h&tan}%ﬂdd.lre may beoge?:t tr]?at edt at a I
tenperature of at | east to fo :
AL 0k, b3S, kPG s
ald nPERpEEnREs iRl rhifRd Hor? 500 °TGR sainble, belowe BOMEGthelow 400 °C

treating is conducted at tenperatu of at nost 1200
orbeion PR G HioES BRRRSLRT i 8  FHHES b PO 4§ FFISVE § majorty of

u%%raﬁwoﬂl BRP Qitho @ codvert Colulths FADestAS totis mEtabedde.
erel n) y be conbined with a supported cat #}é‘?{{”

Catalifstsiprepabed| by suplhee siethed e geaerally refasgsddo av i satalysts.

! i i ! ding method, th
R P GELOG o LA T, g o,
attive niatdl ko the sulsstantialjsdispersed frethe senpstie Srapatations of sWehsatalysts
Wi fh an.avar, [ i . ] - .
e L
ecalnbi ned with support to form an enbedded net al

t t. .| mhad] ;
combi et nRREerE g S Him o AR ool Cotums
ssl_:oaﬁdgsdy foemhytheta emntin 0 Mpwgpm&lﬁtmwvmgma' frguts: theta

i ze distr tio t Tedi an por
s ppocabiono-1E oreB Tty Al Bridh BpEh glentdbrdhure of
162e4morCng éﬁﬂﬁﬁth@@itallytyt&faﬂﬂ'g?fpotd‘?oe&lm '?;ttonaﬁﬂmtm@aupore SRS
one e | , . | eas portion, o
s ef eaeuman) A favicelt stce hop B insamsbisd b Papbtes of a
eyt edopst. (for  exanpl e, enbedded in the support),
| eadi to | t al t he, f t h ld
e o b i AR s
PR d A BRLHBE Hetein) va¥y Blcdnisised WAE Adupportdd tatalyier dnde a bhIk
the catalyst extends the |ife and/or_ catalyt
alicgtalyt. dn seime cebediments, thy,guppeited Gatalystinay ingluge Golumn 15

' bR/bBe Btk iRt cablybthgry b
el S?‘S@%r% b %@ﬁgéﬁm%gd%ﬂg%ow 066301 YLy be

REIFAISRONAFWOR Gah anTHeagRResice 1ize/rom J S GmBicie Lt igeaps, or -
f . 0 i
@a@g{?@% PG pdkiter Hldf 84 dhinBREP s ol RS foblah diBedded il

tact of the catalyst wth a crude
databuit. Th seree embedimentsahelpowdarinay kg combinpd with thesHerpriang fhen

t he i 0 i . . . ith
SRR P PR VARG 1 Rorfi Bl ST e pigd Bibution with a
roodihepoe diatater inba mbgeufedrn 86-200 AcorHGHS0 dator 324-130Andom

order, of . Col ym 6 tal ,in th ryst.

Che. SrBbintaptEar ey ok Bt afods if porft SO bt egota
peRionkad teherni Resideusidaghpaiuthes ofthe erabedded fuetat ¢atalyst (for

met hods., The. order of e]egental netagl ipn the catal
amgle; %@69564 ﬂéﬂ%?"@’@?“L lS‘Fg(lgﬁ féﬁm‘%ﬁﬁﬁ&tﬁﬁ Supfieq fat vy ‘?§|
SdrilRe BEMr Bethd @h&hBIdBETmBN] GeNTsar inntgme kebodidentsdfavin dess
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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Colum 6 nmetal peak in an x-ray diffraction spectrum

of the Colum 6 oxide to the order 10 of the Colum 6
netal peak in an x-ray diffraction spectrum of the

catal yst. From broadeni ng and/ or absence of patterns
MAWP/8Y with Colum 6 netal in an x-ray  PCT/US2004/042088
diffraction spectrum it is possible to estimte that

Thée eefadd miﬁmﬁvmatthé ﬁsﬁacaoﬁaths cdislysithirough srosioraoftberburface of the

or der in th st.ruct ure or exanpl e,

¢ 'IYW@EH%?I‘?IE %8§f‘% § yiha ‘g’“ﬁ%feﬁ‘i- support having a
nmedi Biferf04ton ahd/of hitkiBg 6f the torfiporle@R oFf thk@Gkakysig@lariges, in some
comhined to form n al 6/ nol y de@ulrgn

embodiments, the, strugtyr Qg S met thteréo%(:inrqg oxide crystal

sBedahrBitd @sd%{ahﬁzﬂﬁi Iﬁﬁd&n SrA G Cdlurfe b kel & 100 OFystalRture of the
and/ or Doo3 pea s! .. The alum na/ Colum 6 tri oxi de

epbgddedl catplagt. Bhetouder of the Sobunng mgtal may Befetereedgpmgpowder x-
Afdﬂﬁfacﬁéﬁn&h(ﬂ& Ofheforddr Of ﬂ%@ﬁtﬁl%&ﬁﬁh?é Mflyst RBkivel RARe order

pattern for nol ybdenum di OXI de in an
of elemyntali thetakiotheometalrodderman e dsterminedhy somparingheprder of the

Gyl 5, PR By 4 OB SRR 108 B
o@thelﬂ;ﬂumreﬁ pmtadpmksnm xeray dumachkmlBpea,-l’(cl'mnrﬁ)éthelcﬂi@l}rl‘a'ti\dt‘qr

R T b ponBy BEpat S Bpotpdit i CLBhf § Breeln an ey
dﬁfiﬁﬁétfomhplédtmm ifis bassidle to gstamdte t}:mt the QDhmm & meel(s)eee Sibstantially

e di gmeters. The dian pore dianeter of the pore
59%2 ﬁFéﬂﬁ’ﬁﬁM%@ﬁ% in a range from 30-1000 A,
50- 5@91' e‘kam@!e, B{diybdehutn trioRide @ﬁ@the@t[hﬁda n@pbzs haviag aingditss pore

i o 12 MY Ay o mblRER & ren SRERrBab PUrR Fivde

| ﬂzﬁﬁaﬁmﬁﬁmﬁ%%@z@?ﬂ%m i i
or n o er e oql nts
 apd/prPeps peake)y Abejafmipg{Eolymn § Egkide mﬁr‘%ﬁ%’g’e trrated ata

t1EhpEard oP 8 1e88t 358 of (1000 AWM rdlia¥ea SatdlPdt thab ide not exhibita
d| strl bution with a 30 nedi an pore dianeter in a,ran

Besdynpm dgpdedn g K rapdifagtion speoimum (for sxample, on Bsence
g F t he nmedi an pore dianeter of the pore size
istriBution is at |east 120 A, at |east 150 A, at
| easin %8B embagdimenss; satalysigmay bacharasierized by pore sipctyrgq Yerious

ar e t u gaﬁ&nét@f@%chﬁg Om%\&tg n&’ﬁﬁﬁ% gtﬂe Hflﬂéngtécg, dj% dbinte,
sm@aemmmmmseonsmeeqfaﬂ‘ht wﬂyﬁmaythav@a distpibptéonsefietal

S 1M, Do O, ATFL e o 85

distritaitips mapds ima poge fromA9- 0§ th, |SB*<500 dnor 60-300 A. frestinzen

Hinish e Pafinb RECE G003 ik O gotnchd it fox

cafalyeshavea pbe shrerdistsbhution dn&tarm&ﬁlm jome diameteryinag lpmgeefrom 60-200

LA e o 2 i, S e

16360. 8 gREHs &F ﬂhﬂ@aldﬂnﬁia fpbbgﬂam@i cmlty’ét lmemﬁma Bizg diseibution with a
di ameter .in a range

(B4 PR TG e e S0 B0-5 0D ArAD0A0eA, G Sa0-256R! 1stne

e%b%ﬂlhieﬁtét the E‘neﬁ?ah'p%& AarR@ESf il ﬁﬂ@&@é dlm-lbﬁﬁdﬁ ié @t 1bust Bﬁ) A at
A, or 5 A of the medi an pore |ameG$ In egoodl

Ipast 119 Abiet lemat lﬁﬁe&r ahlepst 200 &) atdeastd200), o kastgaP & o %r%re ast 300 A.
SR Meliit hb R MidrSeters are typically at most 1000 A.
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10 at least 180 A, at least 200 A, or at |east 230A,
greater that 60% of a total nunber of pores in the

pore size distribution have a pore dianeter within 50

A, 70 A or 90 A of the nedian pore dianeter. In sone
eNMbeasioeiels, the catal yst has a pore size di SRCEUER0G4(012088
wWth a nedian pore dianeter in a range from 180-500

A 260 cﬁgﬁsﬁaﬂ{av@ﬁ}ﬁo%ﬁlstﬂbﬁtfbn%ﬂi £edian ﬁ&%ﬁlﬁfﬂe&r of at

total nunber of pores in the pore size distributi
lepd 60 Acprat besn 80 & A cqppdiments & getalysthgs aporg sizg igibution

amﬁup@ R §n £ A8 (5Rn 90-180 AQ0D-120106H MRO139.A, with at

pore vo pores nay be at |east 0.3 c¢nB/g, at
R dﬁantaimn@bg of porets if tecporasize diprgbgtion haviag atpare fliameter

w3 Y oy A G R iR forP AR e RSl Ry, the

catﬂya lhyssd pdrasmngstabnpmmwsh a medlas pprebha.matcr 1W|atr¢tlga ﬁrmﬂ(h}BO A,

Wﬁﬁ g‘iﬁg@gl ﬁé e a % ar ealggné{&;?e VlPE&B%l‘e

didihe@r wathin 45 2985 Al&ﬂﬂxﬁ/rﬁ'thﬂhedxmpdreﬂibﬂactﬁ/ g, at |east

gzgaﬁ&@at Ieaslé}b\%glg%w dlSuch %ﬁeﬁf’& reaﬁns‘;%(?%duﬂms

aQkast T80 220 1688200 Al 6 dft‘:%ésﬁﬁmﬁﬁ mdar HR066% of B a:tdmumlby:sdf pores

inan se B gubanaw + movs Sipe oo da2h AR, Bon B e ecian
A i e s
m@d@hp@@%ﬁ%@rm arngeeyomel 80 ?50;91{ é%HB—éOP é& 331{9(,&3,}%1:9&‘1 least
698 of gQOM ber]cggm%z Q 1/ tdre $le distibARA HaAhg e prﬁ diidtériwithin

enbodi ment s catal yst exists in shaped tforns, for
SQQW%DIMbﬁﬁasmedlelylnorﬂj@#@m%\nd/or extrudates. The

cata Matildast 0.7
range %?ﬁ@b&@%ﬂ%@g%@%&%%gp%o gémm%ggbg 50 actm

. cm@os eded GHrmig. RaertaBrenhliodiments ppi¢ vobme of porampy Fnge from

h@&g&% @‘%gf"r ?0‘"76&15”? st precursor is sulfided

oF m metaFl és (priof to use) using
tech Eﬁ'hqmﬁyskhmm d pmr& hige dtstrlb(lItl@n with ampsidian pacTdimpeterin a range

ﬁg)r o&dﬂm%y, 1%1 nﬁéér? [ &} cﬁmt%nts ljla(}% glglecg gf&gﬁat Ieast 00 m /%
1kt K0 g, wileast 1 loh:e’lg ait éadaylsn{)mayt lesst 370 #l/de auqhwsud‘memrwnay

v e e e N2 O e 90 W o R L b e

sul f ui éettainiepboditignts|tthe Icit&lysﬂﬁviﬁ@ aZ0P5diR6BSftution with a median

PCTJ. US20Q410420 h
PorReligReTan e Bngt ohg dE0CiLh A B85 Arin SHBFE e L jak 80 mik. a
1&|@§91)|t 1’§2/? Ut 189 nérggarleéallfzw mzxgpmm aaadsmum?ﬁg (Rlich gurface area
a Su

fides, s | f des)
gy 5618 Areoge Foi oD B’r%/%lrgg'@ég 2{"226‘2 /B ‘Hﬁéwﬁb ’%
Pat eff cNaS: enﬁodxﬁfén@ Eﬁekgtﬂyﬁim sBiped formspfdel example, pellets,
5,688,736 to Seamans et al In _certain enbodi maa%‘sm

calinderss andVar gutrysiates.aThe Gajplygt tﬂ?waély hag g pt plate crush, jtyey
r&}‘r'gg so-ﬁrolr@/cﬂeétﬁ&do?\vdnﬂ 1061380 ReAdrh 2DOVIOb IN/@n S0 QQ@-QBO N/em,

sapore Sl Ze Strl buti on Wthamlan%%i)
di amét samej embadimentgche catalysmd/os thegatalysbpreeyrags i faie%? form

ngq%ie B4s Brcrdh B%ﬁ fsifld ?%Pgig olvﬁ%é{he]a@((fo?%{ahplér UﬁCTI(S:ATTM

st may east
pmﬁésg CRT heterfitiosdl, Inc‘.)at i sosnte emi;odhmxm &leqamm mbyba dried then

S nAltemauvely,l tﬁe ca yst mgyr be sulﬁ)dfed %Sﬁgpby%oﬁi%ﬂﬁ' ’theacr&%lyst with

a crude feed that includes sulfur-containing compounds. In-situ sulfurization may utilize
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10 typically at nost 0.9999 grans of gamma al um na

per gramof first catalyst. The first catalyst has,

in sonme enbodi nents, a total content of Columm 6 -

netal (s), per gramof catalyst, in a range from
QYQUUY/066¢010. 1 grans. The first catal yst is cZEaMISe04p42088
renmoving a portion of the Ni/V/Fe froma crude feed,
eiflRAPAsbARS fhgadxﬁgdfnt mﬂm%diﬁ éﬁ&;ﬁesemm MgMgert, baliquid-phdse isﬁﬁtrie}ing
to TAN of a c e fee v t st [
aqehls b B SppapR IR PR R PR U BES! peleBidey MR ame
si1Rfiks)2 ERQth b@farRhtidhsrofRies bfe deBeriBed &l UsaPitant®os. 5,468,372 to

organi'c acids in the crude feed, or conbinations
Seamangefal, mdeiSBpi3bie Seameans ek dly exanpl e, sul fur

cont gREraiy HrbodiRI3hEIH ﬁrsﬁ'?be S Rl (“fik R Shrally & CiaeHh @R IColumns

or conbi nations thereof) tay exhibit relafively srml I
5dRanetpiés) ineombination withe sam@at, angl hag a parersizg digtaibyption with a median

pInje ﬁ%e&?m %ﬁée &5/ 139-2?9 lxe ’ltvﬁlﬁfr&%kﬁﬁtsi M5 Have Q@Gﬂ&e area of at

proper I es a cru eed e onwﬁgchanglng Qt her
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cRRE flich | 2 RSmBRMidHs UkA&ST, Dilek ﬁf&cﬁé@ébh‘?éxaﬁlbm sl content, VGO .~ =

sel ect ed properties (for exanple, nlflc

tl
cenfentgRl Sravity: Tesidue epnignb oF SPRRbIBRUARS #terfé’@ By PPty
sfn@l@ Fﬁllanﬁé}' Wiftn AleNGhadPeaPRIchbhiBsiedivith EH%' iﬂ'stQ:B@B@ﬁ By zble to

amount. A hydrogen source,
selmwalmbmgg promgﬁleb ef peradefeed while ﬁl@ly &Bﬂﬂga’cstqﬂﬁg propeygies in

y Q téd"'Qn
SRRl I o L0 o o

eﬁbectlmems olne asmote fyst databystsonay besusedinrONOrdes t hat
cont ¢ rgt’gng e %o Er?eluﬁt ‘fh¥. g%&énﬁ:y%g fﬂ’éfﬁﬁ?ﬁ (ek&nd cQtQﬂ'str’ﬁﬂUﬁ@es

at le a por on 0 VI'Fe content of the crude
(Quihvmehs S£10 mctal(sl) i eahbipgtiopovitheacsuppdrt, endihas o poseisize distrbytipn with

T

of porkd inclieprgesizendisinibuisen dfithe sbomdmatalysehaarb ia\peret d;amﬁ@ within 45
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s@ﬁableh@nﬁbﬁrfglﬂbnd‘iﬁﬁﬁﬁﬁiy podiidee cmidttdﬁodueﬂlliat hikk eclenteddaoperties

roduc aI SQ. ex ativ changes i
(lr sxamile, 141D Sigpehrent el e & 5o B PrensEien B8 e feed
WifHle dthe¥ Sropdtiesard Ofly Chatged by e tmall AnswiEAdiyingenRiute, in some
the crude feed nay have a re|latively | ow content of .
ejopdiments, r{l#}d}@?éﬁ%ﬁb@%mgéﬁn%% 50 w(ppm), but a

rel aihy ghyndtia@ilyst ﬁ&!y r&RBO&! léséﬂﬁﬁnrﬁ&fléfﬁtﬁé corﬁ’ﬁone:ﬁ@ﬂbﬁi&qmbute
of netals in netal Salts of organic acid

te the AN of the erndshferihat [ergia noxtiomnt ghe comwﬁsta%t cppigibpte 1o
?mt:i%\)eymgl% 51?&1%@%% ?r&iﬁ&éﬂﬁ 18865 ARG SRS RPV FrefBhtent of the crude

ran
product. Addl’uonally, contact of crude feeds with the second catalyst may produce a
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10 refining. A disadvantaged crude with a relatively

hi gh C5 asphal tenes content nmay exhibit |ess

stability during processing relative to other crudes
with relatively |l ow C5 asphal tenes content. Contact

oo edesoessaide feed with the second catal ysts, REAYUS2004/042088
renove acidic conponents and/or C5 asphaltenes

i ddﬂ&t‘klﬁﬂi Tefti sﬁqﬁl@éﬁaﬁ irfthe Gl @6iftent rlafPRIB the sulfur
di ments, reduction of phaltenes and/ or

@Unwmi thetende Serdy FoUTamgle; he mrdemae»dufsmmé a?@@ suffr content of
1?3‘?)% Sfi’thé’iulﬁf‘&n‘fénvgﬁhé &ﬁ&l% 78 Ha’thEl% Yo J)fﬁzﬂ/r dfso exhibit
ative to the viscosit cru
rcleuwtw m@lmbmgemmmﬂamentm, mcml andmsghs cofitent relative to
‘%at al ysts may enhance stability of the total
Lﬁ ¢rude product m xture, increase catalyst life,
al | o sdmermﬂmtlmmﬁts, ihy dmdgkad undyctaee byelathelydbwahentbmaﬂ‘ Ni/V/Fe

r co t her.e t,reat crud
e, qendt o0 sty Bt rgEvaty HEB A aeafiBhs Cotteq, or
dogﬂteﬁtd)ﬁﬁéﬂﬁbl m&nefalﬁﬂ{s)bifbrgémé Biidsl satlatived§ hiph TAN (for example,
obt aj nabl e

TAN of éﬁﬂs&({ﬁ)mco r th g&ggr%ﬁﬁ%gﬁlgg %Qalpgﬁ@rtatlonand/or
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one or. nore sulfur containing ounds at a

less sigbilig dwiag pracesiing oelative tg @}h%%aﬁﬁﬁ ‘@th siatigely dgy Copsphgltenes
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uncalcined third catalyst. Typically, the cataly
qompensntseind/esCs asphrlignesontgbuling 9N from the pryde Qeeﬁolpf spme
enfbolifile é'cxgcthgcﬁth? gt @ﬁ&é%lt;ﬁ%oﬁ?u o1 15&%%@'536%&19% tB AN may

gram o nent cont ent In
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Qi 12 el o pAft Pt el oF Keh ottt oy

. dnhance stalsiBtyfof dut total ple&mﬂcrbdrdsmduﬁlmxmm irsoase catalyst life, allow

SR P een bR e LSS Rl BBIGE Pl s
trmn&u@tbédnsdesmbenmdan The third catal yst may reduce

To | ot € boe SEARAI Bt s 0 ool B btanatl

b?&bﬁlbﬁ&gﬁﬂ‘ supret with @blomin(® Ml&i) t6 prodacecd cawlwprecursor The

reduce i / \//.Fe content ,of the crude product,
iseryee s B Meltafdf s SRR oot op, im0 st B
oeﬂﬁbﬁﬂd@aﬁitlsm er&F Rfdw SUD °Cr(BsteexbRLis balbw 382 PE) fobh kdlatively

IENENG IO REAT N (o T

i¢ RaRA8o hiedshR0d b hGRA IR BErthiglefibbNiSneh, thb ehifd datalyst may, per
content of the crude feed and with relatively nini mal

grep of SRRl dAve mEelan 4y element Gongpat Meggneeriem 000113d)3grargs,
MMQ?OP%&H&J ok 0.088L0! h@gfané %Hé fifa &%}s@&fa @ﬁu@@s%ﬁﬁgaét Qktivity

the sulTur content o the ‘crude f he cru

@fi slebitity wheo dersea treafitherededeadhas @S@dled Ihy@tn A yome ggbodiments,
| st ? c:l.[rﬁr?stﬂex%h X\%&m@%‘%@ﬂﬁ?ﬁ r@éé!n&ey of one or

Brereont e cont ent reS| cont ent
mcsbaulﬁmeommunﬂne crude feed. The ab| lity to reduce t he

S, . 1N an|
N| / V/'II{—l ?%‘P{f’t magr{gg ‘5% tl?/a}ssc ggmoi} g?l'% 81?&31 d*.t Rt cbiiibute to
the TANGE th&hrdde feell sedwee Iayleascdnpogiongafme :ﬂetﬂmai tetahsaitnbf organic

speRrinee N houtop e S o el e e BRocopy oF B crce

pRdduety Add&ionslig Corftdcd Bf kG lidetfeedb GvitiS @ tHnd catalyat ingy prodhice a crude
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10 treatnment facilities. The third catalyst, in sone
enbodi nents, nmay reduce at |east a portion of the MCR
content of the crude feed, while naintaining crude
feed/total product stability. In certain enbodi nents,
tWe2eobpesdicat al yst nmay have a Col um 6 net al (ROT/US2004/042088
content in a range from 0.0001-0.1 grans, 0.005-0.05

&1 with b rélatiely sthafl thaipa 1R tlié@dlf@' dofleHMR1akls ﬂﬁh@ Et(lﬁl)r c&rﬁent of
content in a ran&e from0.0001-0.05 grans, 0.0

14¢ sivde fegd anyl with rebtigaly grinimal B@rhyd@garmlmkedm the 9@;1e qud For
&@bﬂﬁn§cﬁd@ﬁgd&gmg§hﬁ}e(agu]ﬁf‘&§ﬁéf§ bf f@/Y-l?}O% of tl}e su.hfur content of

facilitate.reduction of at |east a portion o

hepydntead. s Tharandequeduet iyoduced gsingtheithird atalpstunty alsoeathibit
f -50 -4

(o0 Shill Ghnbed iPaP] ARHE. ol Ao Ui alsy SO opith afiPfesiine
@Enl\@hmvm thecroder fead. MTherdbility tenetisce the TANY the niepgieinahetal salts

[ " f t" l.ud Col
S0 e e SR W e ViRBHIN o Yo TR EORs s also only
cﬁhmgiﬂdg)by i hnaimmd _uyrsu:te ARE g?wtp,aﬁmm:ez?ggnﬁ VG edntsnn, ank tesidue
a ian. paqr [ r o as
SrlBB raRiRI B R e ey sy IhE aride Srodypt toihe e tavericty of
teqatnidny ficiliey be at | east 220 A, at least 230 A at
I 250 A, t | t 300 A, Th t
o chie Tl Geiaeh, Rrpome gripediments, ey ek Hdesst gpafien ofdhe MCR
doBRE{ ofSheorGdeiod, while AhinlAABE cAdS FBHASE Rbddch/iMlity. Incertam

al uni na per gram of  suppor The fourth catal ys

smhorimeats, the il ratalystyaay hraisraColumn fwagial(y) gonjen jrka @pge
mioqrml El-mﬁﬁtoﬂioﬁﬁﬁoﬁﬁmﬂ ro@mo@i mtgmézmd @@&iua;x lb%?e‘iil(s)

0. 0001 grans nmetal (s per gram o

contenl i grange ﬁromé} QQQ|11‘9 Qémemﬁ Ae0f5<0.03 mmsmr@rﬁﬂleo Qtegrains per

iR By ol LR by SRR e ¢

aspomiaqucnf dret componstst tha contiibhtetitn MGR)mrthh crode feed st tempéretures in a

1o 'ﬂdn?ftﬁi sq2tdy ¥§t§-4562{§ g %ﬁé&u&% iRk eg‘écat £10 MPa, 1-8

follow ng: the frrst e sec
MPs ot BiSMPzat al yst, the fifth catalyst, the si xth

cat al t

desc rhly g&%‘%er el n‘{e%%ra %)Bﬁr% %toltfgﬁtgﬁ% ° ca@gs‘%}ﬁu es
Qobi 0 6680%) iRCIhhiSROG/D4 A3GSlurhina smperte The fburhttalyst has a

dro rated ur|n t f the
AR B BB e Biar oG R0 Blptad
errrrrr?odm’reatgghe foedian B&Bdﬂaﬂﬁteﬁ? of ﬂﬁﬂ'or&ttﬁ&;ﬂ}st fiay b aleakt 92(C4, at
r r t o m suc contatl
1%3@’8@?@&%?9@3 %@ Fhe gnporyeey ingfade AcleasE 4, srams,
aDleadt 0. Sr@ats, lﬂ%stﬁﬁ StgF@nsTﬁ\théasi te gfaiﬂ&dﬂ'fﬂfe%ﬂtimglg per gram of
n eration may bhe.in a range from

%m%i i‘%mﬁ@at&mt/w Indfpcle in snme qpBRiEents) AR Qelcgrams of

QUhaRKIS nefARY) ﬂaa%@ma)fkas@&t Md Q(/Ié:aﬁt E o001 ??etm@éf @Jlmﬁpgtmetal(s)

90% at. nost % at nost % at no % at nost

pepgrpm of cagelyste Bsftert&mmpdlrwﬁr thrjGolpomeS gstel rvangshiumy he
cr udg, JoRfEmbbifinfeffs! Bt F}uﬁg?ééq HE?'EE gontgcéoc? % %Xﬁitb&{al catalyst

catalyst ("fifth cata
swhseqeqp chaaat iithelordhoatelyst. The istisoral catlys msy b one or more

of it 5N dviik: Gl ktShlyd e %e@o%d%at%iy%t? the third catalyst, the fifth catalyst,
the sixth catalyst, the seventh catalyst, commercial catalysts described herein, or

combinations thereof.
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di stribution wwth a nedi an pore dianmeter of at | east

180 A, at least 220 A, at least 230 A at |east 250

A, at least 300 A, or at nost 500 A The support may
include at least 0.1 granms, at least 0.5 grans, or at
R RIISAM grams of theta al um na per gram of PGIA304{042038
In some enbodinents, the support has an al pha al um na

cont ditoraé etdifddometls, ky&b@éﬁi’n@f b@é@ﬁﬁtéﬂ@!ﬁhg %Iﬂﬁctﬂﬁ 'of the crude
m of, catal yst. The catal yst I ncludes, In so
Hedwih therfpurth cafalyspata tanneratweam@ reREe i 199-400- 56 3 3Pp-3$0 °C, or

PRJ- 3mro@mmeéme@%@duabr@u@kda&mhmcogtaQQ;Qgimw RAR aOFAN of at
Colum 6 netal

er gram of cat al I'n” sonme
BBttt S Phst SRR O rove (18 afitae TARIof Brtemude feed.

AU A A0 s e R

Sk‘hmm@e produshmgy b@e:BGOtal\NB’M‘& cohteaﬂoﬂ‘élrﬁioa@t)%;-aﬁﬂlost

cont g%f’ Stgb%’ ?’h‘ﬁ%‘n %%1 g&%‘m g?a‘l e "?ﬁ"g‘?‘rlu’ﬂ ££Pgazwgrgcqnﬁent of

the candgyfeed.r om 310-400 C, from 320-370 C, or from

20 i Ne‘?ﬂd#dr"%%@e%aoi%mﬁa@: i ROt

RethBs) indmtination with BahetNalGmixt sufpat. CTHeCRA ¢ HyEE Iﬁas af pofrc r;]lze
e fift

@ﬁtpgucgs é‘gﬁrﬂﬁgont ac f th (frude f %g@g%ttzgg%tslpast:ZBOA ot

ﬁsmsm mmzﬁ@% opanaistsmrsA f’fﬁ&@ﬁﬁpohla&ywmcgt 1aft®).1 grams,
crude feed. TAN of the crude product maybe |n a ran%?
5% & gramp of at 1o 9.989 grms of thete YUmMAPST ETRR of SPRRIFtH In some

GARAKITBILE supboftiid &h ilwﬁ%hﬁflmﬁ bRkt béloﬁr' Oxi ams of a6lpha

catal yst”) includes Colum _5 netal (s) [ 'umm

shaninp penerdm obealyshaThesatalyst fncludes, imeonze %wlm:nms at most 0.1
ﬁﬂ:ﬁ?@fféoiuﬂﬁ‘enﬁ%l@ P BrafPS il akdhst BFat ReaRiQ0. 6005 ghdins of Column 6

distribution wth a nmedian _pore di aneter at sfeas

mefal(shpen gem gbeatalkbincdioms mr@odmtv@tmﬂmc@hmpoﬁ acthl(@hase er -

RblyBRhEn Shd/6r BhStdnl DUtion may be at |east 220 A, at
egst 230 at§I east 250 A, at least 300 A or at

rmst I crptaim, elﬂﬂtvdlrmmpspw&xydmgen iptaitelhyehacrufiefted may be relatively
BHAE e:aaﬂgﬂé %ﬁxtq Ot Poc TRy, f‘%g’_tslggﬁg , 9:8 1R or 36-30 N’y

or at
\ahesrﬁwrmque&edgs awntadedsmﬂﬁhe fifth Thialystdt altssperatan ib A cdngel fom

0GR S BB e3Pkt - R i ety ime

fivet, &l spmE embodimentsghay(belin gramge frane t-20 N, 2ckt NinY/af, or 3-10

S B At S o

resytinsé aFANSHS at imestmo%aat rhdkt 30%9§t rhé¥t 80% (el at Aidstol O%TEﬂtﬁé TAN

et B e Aol e R a8 e € B 005

greiealo.o3s vanadi um and the Colum 6 netal (s) are
nmol ybdenum and/or tungsten. Wen the crude feed |

cont FreeEgnsmbadimeatssa Sixth typerof |°9f§lysts(t“81athtcéWéff ’&miuéeﬁ Golumn
m&@g&g end C418%h %%A@S)m%onibh%bﬁ% %@m%ﬁ agﬁmﬁa{ é?.ﬁ%ort The
e Cru fee

net hydrogen uptake

spith %tﬁhé?t baér@g@rq s distrbution Byitie: medizopamdiaster of st H A. In
sbide lﬂb&!ﬁéﬁ'@ 'the%e 111093 Méﬁp df ;%r% siZE tﬁ%?tuﬁle)g%} l&eva% leagt 220

net hydrogen up ta e’ls one In rrogen i s
A, at least 230 4, 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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bei ng generated in situ. The crude product produced
fromcontact of the crude feed with the sixth

catal yst may have a TAN of at nobst 90% at nost 80%

at nost 50% at nost 10% or at |east 1% of the TAN
O¥0 2s/0esstide feed. TAN of the crude product rROI/US30644q42088
a range fromO0.01-0.1, 0.02-0.05, or 0.03-0.04. 15
&sdRRdntd) ¥ &J’tﬂ@ﬁ@olﬂlﬁi}:ﬁﬂ(ﬁeﬁl@? aOCE10Mh & e s)AS at MBstQ Uglems

f eed Wléfth he fourth, fift i
rcéF’-'

R 8138y ysh W@ﬁmo%ﬁrwg{fgékﬁrgﬁﬁ(ls M@gﬁ ES

A ) tpér %‘am RE SAMGHtNth Sntlh8diRleadUEE ridlataticof total Column 6
acceptable for transportation and/or treatnent. Since

Petakia dotplgCoduram & metal ma¥ boina taegeriam 84 e?0,ilsl O osd-by In certain
it ﬂletda@u:&&f%ﬁtaﬁs v f G thé'CPpuct HERRs) are

ecreased overall processing costs.
wolybdinmsrand/or mngderent h type of catal yst ("seventh

cat al " t
o o Wiin the (3 fed B Btrar SEERL ofln Aty Bl BHF fng ranee
foamn 31@4e3G,) ffroom3 24-370t°C, difeonCa3 360 °€, met Ixtdrogen uptake by the crude
bdenum and/.or t si,en. eye 3,caf al ysts,i §
R e R R AR R
m[;.;!m; msrm%ﬁ??/maﬁufe@et HyAtdged u;ttfjle isgml gldfcﬁﬁﬁhf m&&h ydfdges is
enbodi nents o e first, secqnd, _third, fourth, )
IR BB R, 1 G Rt BRRReY S0 Frayoct PEibe Biadndigd with
BE Sk B catdBRCAShdve a AN bt §0stHOSY; bl RES J094, @t Most 50%, at most
ﬁ@lectlng &e cat al s}é%) f this application and .
hOF B4 P95 LY ek ATH Bt 6 Hihe foshSTAREY th sl Brogich ey be ina
hgdedth 0.00-00€ 0P BUSC B, HI@bs.has TAN and/ or sel ect ed
properties, changed relative to the crude feed while

ot herLoprashydrpges upteke during coptacting efither @udedeedyith the fourth, fifih,

SrisERH St AP Fedices RRNGRA rdfifteth&it U hydilo & diﬁiﬁg?f&gé&f Wi -
have enhanced cf‘)lrgotg‘;er.tl es relative to the ciude feed.
riedcingiq psudepeodysi thatd ecspntabln for franspertatinpodiontreatment. Since .

el o Bt R R P B8 LR Bee b bdin
pewpedecteaseapyerslbprontssing oostst he crude feed. For exanpl e,

TAN, . . (] ¥

aspha tE> %ﬂr?gg?ﬂgé)%eélgsg? S%V%%g trt%pigg g&{)‘%lﬁa Re&i((?ﬁ ?atg?ml )ehg 3 total
@nigot ofiGotnogf 6 trietal(s)58 aVildge GORK/ (MBS 30, IMyER0GlUMBA3088I(s) per

' d t | east .a tiion of .4he vanadi,um.in
8 O 80 L8 COlnh B3 BAsBn B ey R BB Tl Bl
qabyst is herzficlabingrahtingg crude plodud thatlhad @ EdNoofat mesh®OR@of the
.@gﬁgpgﬁg\eg{z aﬁd/or sel ection of the catalysts may, in

O If%ts, improve |ives of the catalysts

and/ @rhdr eebedimbiith bf the Gitst isb@nd rthidd fha-ed/fifib] dkthparddeenth

] xture, L mprqvenent of a catalyst |ife and/or
Bl o 5% BAGS BT RLAs 8y POt IS O SR DAL L
dur i I3glefn@QRS SatA1Est(EPOF thik hyplicaiof QRd é\f‘ﬁti‘d]ﬁl%édfﬁfa@iﬁ% béhditions
operate foy at Ieatsbtﬁas nmont hs, at | eas nmont hs,  or

y gllewacradeynzoduct;fo bg graduged ghat haskAN apd/or selectedinroestiesi n
chifyed dlitAE id he cARB feed %ﬂpbfﬂatﬂrﬂﬁﬁiegﬁ)lﬁﬁé &6deS8ed are not

catal ysts may all ow reduction i'n at |east a portion of _
significapyly apanged. Jhe resulting erugecprodughmay havreenhigneed properties relative
18 BiRRAlde $28%ind, 3hus, GARbreAcRPlabl i LSt &l

10 salts of %’r g%\shl C 218?‘83, gltegtf}et%é"t‘ a B%??‘ié%% ?ﬁe

c onp éwapgementiefi two on mordatatystsan T #dlécteslt seljuense 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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a portion of the residue, or conbinations thereof,
fromthe crude feed before other properties of the
crude feed are changed, while maintaining the

stability of the crude feed/total product m xture

O PWgMEdBcessi ng (for exanpl e, maintaini ng PQTUHAW4/042088
feed P- value of above 1.5). Alternatively, C5

sl ahd/6N& Seastla Péradiiidie VAtidigh aithe nite Yeddecan be reduced before at
increnentally reduced by ontact of tcfe crude feed

lrpst A Pertip ot Ysttereatemat Vé'f“'sc godAss Tedpge increnental ly
and/ KrrglRet N @bdseBRMIE (R RPBES sy, 8f sohfiteentodfentse Bibrove

may allow the stability of the cru e feed/total

Isves afibe catplysty Pléﬂqréhvo%ah&av af the prade frerditotal prpduct mixtirg. | n
Ry a%ﬁﬁﬁégﬂt b&udr s{aﬁfh’q‘;?{itﬁé Srible ?éi&ﬁéfﬁﬁl CIHS&HC‘E\B N

may be positione upstreamof a series o
Suinl pprsisingarayraljowia cohtecting systens tot apieyaie fonay leagt |3owmths at least 6

R S P ronk o e o1 il RO M Al pone

or garCombdmatidss ofiskledted cmlystsanayl ah\gwt:l&ducﬁﬁmlm ati le@st mﬁortlbteof the

/ I The f
SV 5 SRR A iR s rent ey e repd ippentr PPl mota
falis bf @gandd acidy] 4t\Wakten poittonaf de copartents thaonfribetd TAN, at least

rempval . of ¢, onent.s t.hat_ co i bute t ecrease

§ TR0 the SN of FBtbnalioen Here Fomiheerbge fed P other

ﬁr@pﬁ@h@@&‘mmff@aﬁw chahge@WhilRanatftaliinitibe E@Bitity dfalie crude
ortion of C5 asphalf

BRI Piod il ok B PR SHG U e dhITR BB o i fepd -
Y@ oTabele 1@6@1&&%@1 &; gﬁﬂ&h&gmﬁq &Idmﬁ-rArqa%aJ trYJSﬁaﬁy be

positi oned downstream and thus, increases engt h

pprempRallY foduced hv sentachof B endmfeprhyithiselegipd patalusis. Pherbility to
ERmERhBY YR s8 NI a%@héﬁﬁé profe BV thOErudd fc|e§ Ay aﬂm:v the stability

porti on “of the /' Fe“from the crude feed
eil/totahprodudat n@:ﬂws@b«ammnﬁmedfdugn&pmeme 30

cat al §$n§e ;J?&;Fse Chtal %gel?d{?br&%d 4ot llﬂr@tbe p-ggﬁﬁonede

secon cat al yst or t third catalyst(s)

ypstEean @“rﬁeagrnmﬁrtvsmyetarrﬁ@h posm@nﬁg ofsthe st oatglyst. mamllpwgpmoval

. t i WM
se‘li;:lg("rzllfl %%h? s§ z s§ g%r " 19% 5‘? gpiﬁslt E s,)lﬁvhrrltxeefilgjl salts of
tfrlamchmdsr whlulmaﬂiﬁmmgrth@jmbehty k£the oruderfeeddbtaNproWid ayixtug)
/, 1 P /@2004/ O duce s .
Lot B e e e ey s bl ntof FHiorabb dfeast a portion of
NitiFextmoval wacdic compon&tta tremesal df&oﬂ:fponmgsathatcoambdm tohn
of the crude feed ,wth_the

BBl i R S e R e e o S n RS e ol
@ﬁctu:fhaie Far exantpte, tedaclhg stledst Dyopeiics £ €4 asphulendstintheltaglea

BT Brofnet kbR TS the SHi Mt Sl b besid SFOG Catapysts

ﬁﬁitibﬁecﬂfov@x&i@s’iﬁi andPeBiis fcredsek B@UGRED aﬁnﬁa{h%aﬁactﬁ@@yaah may
reduced viscaosity, or, conbinations, thereof

beapsﬁaFeéaﬂ@eu&rﬁ@emféwgﬁetef.co@lygr Ssmevplf ableastgpogion gk the
NiPete Wah tRe criBd bR, MWsdnft@niHodiRlentd YncRfasd J]ﬁfe‘UfHﬁi@or more

feed/total product m'xture during proceSS| ng.
(‘@tﬂ&)@ﬁdm&latﬁ%ﬂd)ﬁﬁﬁfthﬁﬁfsb@tqh@él tioned in series, ei t her

Wi t hBeecy &&Tﬁy&@&dﬁbﬂhe%f{@t#ﬁgﬁ; | BR{be é&t g;fhga Rynstream of

third cata Vi ce versa
thy firsbeptadyst. OF wiherédniaethfderrraistitedgotabpreductanitirg with the second

‘maws{&)zaﬁdfor third catalyst(s) may further reduce TAN, reduce the content of Ni/V/Fe,
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hydr ogen usage during contacting. Conbi nations of

catal ysts that facility generation of hydrogen during
contacting, and catalysts that uptake a relatively | ow
anmount of hydrogen during contacting, may be used to
ovangsoaadiect ed properties of a crude productPOTAIS0G4042088
to 15 the sane properties of the crude feed. For

fdadE¥utfur doRnd fdbdd ox§, ?érﬁdo)i&ht BRYori8dués Bfd chfitent of metals in metal
Eaerbl nat i.on W|th the first catal yst(s), second

& af e §eids i r d catal yst(s), fifth catal yst(s),
si xt hinGaha kMbédiBdnts, RBHAQ bf 8 VRI]AE %69351&1' %&ﬁ'}d V{.ﬁﬁl[yst(s) and/or

change sel ected properties of a cru

the lﬂ}lrdcﬁaﬁih@t(wgnmm@c}ucp p efpde feed/totalpraduet rsmcuueﬂaatéw alrgduced

Jd
FANGF HSto U Snreft lelioeti Bk oBREMY £1tuchl SR B motals in
mﬁabﬁifabwg@lqmdszﬂreﬁmedemms cootent, i redveed mmsxty, or

de, f |
05, bR o e S8 2
meistainizg the sthkility, ofm@mmmmal prdﬂubt hiul:t&teduﬁﬁymksmﬁd:’ﬂhe

avt conbi i pns ther. thec to
$e5 dolbtvl et Bl Soes e vl e ol iy feing sream
aﬁﬁxém&deawlgia,éremvmm le the TAN and/or the viscosity
nmost .90% of the TAN and/ or

ft d t t
Che Ve Sh o MRt Rirpgn o spoadied aemacting aunse o t Auipgize
Iydetged Qg PhraigecoBidctinRe CombiRtisRaT chRy st ﬁﬁﬂﬁ&ﬁtﬁeﬁ%@n of

]E)roduct that has a boili n%man ge distribution simlar
Yirqgsa dyring soptgeting: snd catalystsithat iptake arelatinely lowemount @f fydrogen

@iltfhg ROKEAME qgay-ﬁﬁ'\&séﬂo%héﬂé@ stifetbd\Grogdiiks Qfgu o ﬁgfoﬂﬂﬁt relative to

fee The atomi c IL/ the crude pro

& pameHaRgiiesisf the sruse fwréi §O@¥ampleaﬂmmca@ymdzeewedm
donbimtoR Wil e ﬂt@a@]‘fystg ese&fnqutal‘ﬁgl‘?ﬁ thirl gd’tﬁgﬁg Pﬁh catalyst(s), .-

gener ation in speci ‘cont act | ones

%ieh e¥elyste), audfpt semmb ¢atalysy(g} @gbangp geletérbyropantinsaf & cmgde feed,

of the cr u%{geé%é@gep%ﬁkeg sgf){rlrlé b e ng ﬂ%ﬁkg Q{iec‘i’é 39’{0 ﬁ’ra&{‘ﬁ& while
rpaintainjng: otede ferditotakprpdust statiliiyd Thp stdeemndior nutnl‘msvf cagalysts may

' | bed iy ).
RrsRabd R B Ao SR NS pei B bl S e
}gedust siebdicry d vfinimgl w0 hydmgmrugtahé alldves re:ndute:oﬁmde horttdsm,
d. h be d dt

il LB M Ny, o DR o R the g S e sl
w:ﬂnmﬁ@%tof thi respéntive plmb?ruey of tigef crﬁchﬂ‘e&&j Svhilgthe TN/ andCor the
coun oW 0 one

SRS ol prad e i gt of i TR gFosy of the orude

feahcurrent to the flow of the crude 5 feed. For
o e R R B A Bk 35 ok
thal heyebi Ry raddel I ABIBE sn&ﬁl@f 1oRHEHINy poieR AlsBHutifPofAR @rude
102 jin FIG ﬁ'N) and h rogen may e delivered to an
Bt D ood SRS AN pb e ellgied, The spisdL/Grgt he
cﬁ%@r&ﬂlﬁ& Ihzfj( dﬂo@nlfc@mécrby%lgﬂnrcﬁpgtﬁﬂlnarﬁ ab §on%i’9&t‘lﬁ>rthé 0

| ow of thé crud sonme e I ment’s
aFP}THPHé%ﬁ Fémd%@ydbe concurrent with the flow of the
crudegfigeth ed conf i guration
(see, Y ? %(enéjafl(ﬁ{ ﬂ%ﬁé@ﬁﬁﬁ%&tﬂﬁy@g?ﬁ%ﬂ%ﬁr a.clilo% sglectglg a&dltlon of
hydrogen to other contactmg Zones and/or allow selective reducuon of properties of the

O

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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generated during contacting in one contacting zone

(for exanple, contacting zone 102 in FIG 3B). A
hydrogen source may be delivered to a first additional
contacting zone in a direction that is counter to
fwowooshedtsée crude feed (for exanple, addi ng hecisres/od42088
t hrough 15 conduit 106 to contacting zone 114 in FIG

g&)emtearaﬁﬂhg cOntABRL LA EREL FoRld Hith QRITHa éa@stcgg Afid hftirBgen
irection that is concurrent to the flow of the crude

frag e deliyered auths centaciing zongs they inelyde the additionphcasadd et(s) t The
, . . |

Ry RngAtRel kg b Al s oW oo dfle g, R SBine
embegiments, shecdelivery of the hpdrogan maydietconeurnsht th theflow ofitht krude
gajal yst being upstreamof the sixth catalyst, or vice
versa. The 20 conbination of the fourth catalyst with
an adifbirekomgé, ic astatied cofjguratipn (see farexatiple, FISd 283, hydrogen may

i / VI Fe .cont ent nd/ or reduce a coptent of netals in
P ecerafod B0 el in g s Ponk s i, cEfecio pe 102
tnyldﬁoﬁ); aty/hytdRexes friagl ®e Helbered tu?am %ﬁlﬁoﬁﬂa‘*}ﬂl@&&glﬁﬁha (for example,
may all ow er ertjes, of the crude product t e
by S i B LR BT R rdsetion s Fmores o Jovts Togrue foed. In
Rn@MbodRSenty the M9diepahtiow ABFbe eonchrfent RITE tHRIELMBEbfide feed.

two different seventh catal ysts nmay be us

d
Abrmtsty, B stackpbconbguration (e Hirgxample é’éthpeJ%)t llngimmrw be
Edderattd\ WA EHMACRRY RIYnB cofthclihY SbneTRY ed@¥fle, 2oit&tflg zone 102 in

content of Colum 6 netal (s), per gramof catalyst, in

HIG. 3Ry A hydieemr 0UGE 1By Oe defivared to a firs adeitignsl qontaeting zone ina

BRUEDL BafiSbunler o BN of B Gt 16 lor SABPRT hadtls VAR thougn
eandpit 146" tpentacting zone | b igdil Gt Hanandrie a sespad adsitienisheontdoting
280 6 L5 BE U PEERTLhL e
hifdragan girgugh conduitskditto eosadingeones,16ihEIGEB).t i on of the

t ' h .
0Pt 1690 SR o A o LR OSSR s
cithemwitly the ousthedatal yahieing upstreannofithy tikth catalybtyer vieet wdrsal (The

LB ARUTSE b BB A BB g, e

Nifel/Fe cantentndrgl/of eddate v entent 62l #O&AIGRRS brganic acids, with low

PCT/ |.JS2004/ 04208 the_s roperties of the crude

LB PRt qEieRd: Td Pt Buior g iy Allow otber

frepeeti BRI ¢ criie pr@iutt to APbnlg hatigbd by $nefll ShiRnR e¢1a6wY to DEEAme
i.nations thereof). Contact of the

content .. or C
EPRRiesel thy C\V\‘lfdgggeldhe upst ream and downstream seventh

cat ally sdrfie éBdodirRéndd] UG differehi @ Pentt QftIeks hilPle 1388 irfcol¥ihation.
]%{?Oat st 90% .at nost. 80% at nost 500/&1 at 5 nost
RF Ve cafalyst used upstipangfronpibe foipsipam pevepth salalysesay havg a total

Rivet SIS Hefil(s) P& gfhof &Eal}sﬁ% gfa%g@ﬁsﬁ%om.daegrm.

increnental |y reduced by contact wth the upstreamand

Hswiesnrteam ssesptineanlyshmay haves tpbronteptefifictume e metads(sloper

&b o?&&b@:%gfeﬁﬁgev%th%a &%gﬂ i¥ §<i)ua}f30ria9éemt ﬂle%{ag Bdntent of
crude product with c gnge propertiesrelative to the
Columen 6 tretad(s) iartbe wistrenm seyenith catalpst, arlatleast 0102 granty ofd@lumn 6

RS Ay S ST A BB Sy sovers

databyst andttheadovarsuehen gverdhl catilyst Ting balpdveistd, The abidithy eeusEAN

RSl Al B Sl Ty b2 0o S Wb cuay

allow other properties of the crude product to be only changed by small amounts relative to
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m xture during processing. |In sone enbodi nents,

catal yst selection and/or order of catalysts in
conmbination wth controlled contacting conditions

(for exanple, tenperature and/or crude feed flow 15

rve0 @005/€6901assi st i n reduci ng hydrogen upt ake BESA/§Y3004/042088
crude feed, maintaining crude feed/total product

1A ¥t Rok o tHeleorde E‘%‘eﬁ YoP EREDIS la elati RN nfaNAEH 8 G RAG oatom

or nore properties of the crude product relative to
qontent; ADp evevity: sesifus serent EC@eontar, ercembiratiens thezeafhi | it y

f .
gf f é?&%ﬁﬁ@%é@&ﬂ the 'hgs‘ilxlé% a2 45 eﬁﬁ)ﬁ?‘\}%ﬁth catalgsts may

phases Separating fromthe crude

fredgs aorude pradoetiisat has acEAN of atPpost 80% cqh most 8054 ahmpstis8%, at

R34, e By R S o g
qftineckrade foedanay be incrinetaliy radhiced by forsap with thenpstrdancamdt he

rude feed/total, product i xture reci pi i .an_ of
StaeBmreend sttt Oon Harmbleatiftr B B i s fge v
fofm e fHitiah atuide pﬁ)dtédi eﬁ*ﬁ@hangéd propértied mlaﬁifmahwhmda"t@cda sl then
contactli ng. peri od, e concentration of crude fee

SRR the gl et Witk FeAdLiocel SRR o GrSiCo e e product
Wi EHAR ed PRYpeStita R Rive AS th tial Prude PEAEGEL). AT HeQIBiIRY tolBduce TAN
total product in the crude feed/total progg@%ltar{lpxture

igprsmgatalli ey Psist in shainieiniss therstabHiy of theeruds roduct
SR ithrideYprlesdife components of the crude feed and/ or
conmponents of the total product in the crude

f eed/In sereg erphosirnents, aatalys seleqtion ad/prorderoh gatalystyigycombination
FABlod O L ol OF AR A SABARTE bt o

plepmay sisistyin redncingdyydrogsneupiake by e arudedeed maintaimingerude

N . ; = \/ .
YR ol D R AL g S i
- dfdlerorredd preductslative t thewespectiverpropertos off the orude fesdo§tability of the

.O tatF&:ﬁfotal ﬂrg?@%ﬁtp%%%%%ﬂeﬁpf %3%&%%27 %}%&% gec%?negink 'ﬁ%m the -

prod rm’t wo phases an
dradedeediorl produnt enismet Rbase sepBaitiob nlay by cabehie foresagmplé.s o

Bty o 2Rk 1S B e B Y o il e,
fidconlatidradfiagphaliénea fpihahd @udeSeeditbahpedudt nfiduidfprecipitation of
R A AR LS b B s
conponesitsin tinef d&ingehe doatiidry fekied,|thd @nodntratin aficrude fed
Sk U S B ol b B S o e Y b
dohehtriidH ofThe toREpGHLLEH theaddd Rbdtotdd bsdus tmiRine dhbfpes BRY to
BreRer B8 chue P AgRBRICE SR GobEREOl e GBdbIoN AROT
Sbpegerkt EFHNd Btalhroli@ GRS crifliatebd/BtdIBrodaa mikRA tR1:e6 R
the stability of the process, crude feed, and/or crude

Fasewreple. dbe gpdsged maygoutagy eonpepensethalasesolubl in the crude feed at

it ) sl 8 ook AR T
MEReEandphaltsoes, Pyalut for pombimations thereof), the icorpdneyts may tend to

N uch, P- vial ' r l.s: [
U8 Lok bR e oAbl (rb B0} OGS, Y soht Bl € pHuce
fedrbandithcketal pedudt smay ddrai twe ehases dratiiribecane insvduble in one another.

SO b Reymey Sielilin i Bty AP0 Rap ML fopingvo o

1Byre phaks. dfdrinAion of two phases, through flocculation of asphaltenes, change in
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contacting conditions, by selection of catalysts, by

sel ective ordering of catalysts, or conbinations
thereof. Such controlling of contacting conditions my

i nclude controlling LHSV, tenperature, pressure,
hyaregmoesiept ake, crude feed flow, or conbi natRCGIANES2004/042088
thereof. 15 In sone enbodi nents, contacting

beEBRFAba bEGud Beddd tstall frefhcs mﬁiﬁnﬂﬂﬁaﬁm@on BhRbiRRCRnds to
and/ or ot her asphaltenes are renp i | e _maintaining

feducaprl Eedﬁpmr regre of the catalyiste %Etﬂon%dbﬂfﬁ@ﬁncafofthwrocess
MefRbe RRL&AL FhhdamglR, RYShQIRIAUERE S4Be AN REd/AtABR) uct mixture

contacti ng tenperatures ?/ result information o

plau Se necesraty termpducech rederpreductwvillbdasired propertitse cr ude

]:)fee?{']e%% a Jegﬂ[ggc‘hf? @%{0?8@];%& eéd{tact‘s}t) &?enper gﬁ% re

mdlttbwdj askfbn stah;hia Ioéthe m)racesstnmdat feerh and/orrcrudedeaidotal predis:t

i e 0 e T SR R ST

ﬂham@en b&asphaltedxmﬁouﬁhy cradefebd @mtaliy ocduns, IHde P—va!uc is 1mt1a11y
FHTERE | S St B ieRrEctas Telnip b sBhiE 4BRRe fpbiasios i his
bxlalwa:es fl:faf ®o t:mflmea ﬁtrblﬁﬁveﬁt stabilk ﬂﬁlﬁmonfaeﬁigi‘ rGrtde fesd/fzfm

a OoOWs or s ective c e i.n crude ert

Rrodet mpgre kA m%gs svessed - -Valys, nw%s Eontmﬁmg
tafsbtih @ tR1ditdRe BY 6dledHon Bf'éa%lysﬂ”'sy Sdl&tei0e Bﬁa%gaa%aa@s@ or

first contacting zone at the start of, a process.
fqrriupations thereps. r%ch eAnyelliag of eonfastipgeonditiopmay inpluds Wn@rﬁlémg

fHE ! tefpRiafied, pRSsufd Afdrogdatubiike, Q%Q@Jd'ﬂbgv beBRiRlibiARereo .
(for’ exanpl e, second tenperature third tenperature,

f our 1 some gpbediments comtacting tespneyatyresare n@tltoawa@pbtha? 6s
hPhARREAHHIOR %&%@ﬁl ?’Erﬁoﬂ:ﬁ%lﬁl'e %ﬂfe MER cifitent of

first contacti ng rst contacti ng enperature

thgprugde feed. Redmhgeoﬁth@kﬁcﬂ)@nmuh@ughhzﬁr@ges@e@h@mdfor higher

i ol e U L SR e

stability of Shetcasie feed/totelmpeduat mixgire imi/ardifeofamb odinoerof the catalysts.

i - t.hap.
i [ N
cbe:mmlwdthpmgl dllewp élealslaslﬂmltﬂng/torlmdemxeadr Yhileathel MEIR &intent of the
ro duct 64 WO

S I cont.ent_ i cr
%ngﬁﬁé%lgﬁihaﬁﬁ/%éfﬁl {A]V 4 am YPulative to the TAN
and/ di sbine efibodia@ig lcbﬂﬁtﬁnﬁg canditivnk arefeoiitfdled sucHehat @fpeiatures

a greater extent than TAN d/or C5

BBk S Bt o o oy b0 Gy QRSP 3 fBen fpgperatures

sl o seléeﬂihteaﬁf Arige @}q &r&m&cﬁﬁrdp@ﬁesaﬂﬁletrﬁ@nt&ﬁ{cﬁg tiSstablility of the
eqcC 0 r.exa a I rst

51“? %E‘WOF?@,P T e ﬁng Eryde feed pryters a@a%tawgws yong g thg start

6!" d IﬁbltfeH‘ A Birs€ dnddcHSd kefmperaineh 1§ﬂ1%96r9155i|atﬁ1%% 8% ik GorFARBg zone.
i ncl yde ot her catalyst(s) described herein. he

@ﬂxegffon&asﬁ%fempﬁgmfeé kipErimplee Setand sepgamrecthird denpseature, fourth
ﬁ%ﬁ%ﬁr&@fﬁe@?&f}'af&h Hi?%ﬁiééﬁ&mn%ﬁné’?on@%a&re &samo after the

f the ¢rude feed in first contacting zone wt
fgeconiacking z0ae.af eyt coniarting tenfpgtaturtime i baimpsranggtfronh H00-420 °C

Aydmgeonh?m)amg vegrﬁ)eﬁurgfnag Be & LnWid 3b- Idb%cow% § °c:, or 40-

cat al secontd contacting zone may re
$(h°GdiSareat that the fiednatiigempSamenia hdmmbadamhm the isechfd

0 BRI o) ol oA g it

contactmg temperatures may reduce TAN and/or Cs asphaltenes content in a crude product
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feed when the first and second contacting tenperatures
are within 10 C. EXAMPLES Non-limting exanpl es of
support preparation, catalyst preparations, and

systenms 15 with sel ected arrangenent of catal ysts and
HARSI6688E cont acti ng conditions are set for tRCT/ERZPAG42088
Exanple 1 Preparation of a Catal yst SupportA support
wakativp kethe TAN dm;ilorrtﬂel(i!sragpha&é’lﬁ:s goraens obthe sdudetdaa to a greater extent

i e A 8RS Pt eSS ant ot i eoond

oortEn@fempbatialardthé kdnte A Sithiy 1038 JFlefiht RSer. The 20
[ I1ed m xture was extruded _t hrough

I
e 1t PRyl Tortpiacting2aee Y Mk S cemiyatts) sndior a fourth
AP P arse@bnatcoﬁmmgzomgﬁmﬁﬁ&wﬂ&@a%&@Qte&hﬁ eggm

a cal ci ned support wth a di an pore ter o

Abe fstcoptaptingfegperapisanay b9 05 C20é theisecond contatiting tpmperature

ol
T BT Rnlal S Erh SR A o BBrab it bt e st catatyt
prsiry dovrireatalyisiont the hlghcpmamam priorseipmtact with the othep paaliyst(s) in

e [T e ——

'glrthﬂm’ude(ﬁ#etﬂlelatlw talthnT. AH and/ndCE)a@Heﬂfbn@Iraimumf intthedathe crude

S erm.ne dlffraCJO The
suppo‘g} %ﬁgta su?@ggg&ﬁ%ﬁ t&'ﬁ‘d‘ 2G ot al
pore vol une of 0.821 cnB/g. The support had a pore
mrlbutlon with a nedian pore di aneter of 232
6. 7% of the total nunber of pores in the
por e NunZémiting E)Edrﬂpﬂﬁsl of BuppoM ipRartiti) Caalgit %E@Eﬁﬁoﬂy hatdl $stems
iS exa

of the di apeter.
el aend T 6P aop A oRnaisor ectmgondigonmargst Eorh
belgge . di stri butl on, of at 1 east 180 A and i ncl udes at
-} rarrs offtheta al um na. 65 WD 20051066301

ep@raett yas pEpaed by mulling -

sttﬂﬂaﬁmﬁd %?frlerﬁﬂ\ﬂa%ys% 424 ﬁ%cﬁb%@e&?twﬁﬂ%ﬂh gﬁtg Michigan, . -

W.th a Median e Dianeter of At Leéast 23
U&n“ahwm Eugramy ot weterangd Scasemsef glacial nitvée doisl foodd miputes. The -

RN mul B8 %M%@@rﬂa%e%ugﬂ £PiRM ﬂgne Vélgtﬁ,"cg}eﬁ B&ween 90-

descrlbed In I mpr égnat e
lﬂéﬁﬁdandnhqnmplcmgdl at9 1<8r?Cswhi¢h resnltqdrie P50 gambyf Deateiidd sap et

9 f. VOSO4. Wit 2 f d d t
e S0 R gt o 2T leed et s Rlaoeipindbere
i(mﬁ& g)he\ﬁaﬁademﬁm@’e eﬁsmtch té [0OVIA0@ el ey i1 RN Ad 188n -
ed. for svmth occasi onal agitation,
‘Eﬂ ‘%3“ % %h?“d% tosné Fheﬁaeaog Tha aupper g l@aqisdaeh&ram of
ppoft30.00D3 @EmPof Pari®: aldhie 055008 had of albRa Mﬁﬁmﬁf@bﬁsf@%s

c&ﬂ% ans of 10 vanadi um per gram of catal
m@i‘f‘%}ﬁ%éﬂ%?ﬁ@ srampef ipeta vwgn%mdﬂwn@éba Kyrax dlffrmwn
@gfgan%hassuﬂfa%& hrebbt 1 1@%% m aatoﬁ%ﬂrévolﬁﬁé Sf@'s r@ﬁ‘f;

ore volune o
Sam?& hgd 2 pars Sﬁemjmbnam wnb ﬁaleﬂsan p@e dmem ofw A,omai 66.7% of

i N
O Eter BEUCRS b e gl Y Bl P 4
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 Jeast 0.1 grams of theta alumina.
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medi an pore dianmeter. 15 This exanpl e denonstrates the
preparation of a Columm 5 catal yst having a pore size
distribution with a nedi an pore dianeter of at | east

230 A. Exanple 3. Preparation ofa Ml ybdenum Cat al yst
haoi2005/0863P0r e Si ze Distribution Wth a Mdi arCTU$2004/042088
Di aneter of At Least-230 A The nol ybdenum cat al yst

! g At I8 '_c 3
ﬁ?‘é‘*‘%‘*ﬁ@ﬁ"ﬂéﬁ*&%’%@“@% it ﬁs%“ o ﬂ%%‘z’%%&ﬁ%d
mmie d;a‘wmregnatqcthjh amnadium3opsagagion solufign prepared by
CRRSE 3189 SRR QS winfforins r AR Ranef A B ke soluion

was 2.27.di ssol uti on of the solids. The heated sol ution

led to 25 t H
oot ut P8 i adobeft M. S Fhatbaba rend proSli e aoatign
Elutivn, #ietl forderionn wititoddadicial ag]ib@oxﬁklﬁéﬂ 41325 e R 'sévetal BBurs, and

npr egnat ed with the nol ybdenum

&%fﬁ@ﬁ&@ 5 6% 0 Sofart?i homrs. dheteselting catalit pentained .04 grams of

ho u;ﬁsﬁhogéér &gbf &Hl g’l’wr?e cfh %%6@% W hou f%’aﬁﬁ#gn catalyst

hagkn pare size @mhm@@tmmmxmrwam@mfg%ads apbre volume of 0.69
r 2,ca} al. l,anc .

G R T BB 93 e L B s

thie peredhizs distributipm of the Vinadiumeeitatyst l]mdraq:och disméter witlin 264, of the

. e ume of 0.77 cnB/g, and a surface area of
@i@%ﬁé%&%ﬁ. onal Iy, 67.7%of the 66 WD 2005/ 066301

PCT/ Lﬂﬁﬂﬁéﬁ@m&ﬁns&zm‘salhe piepmbn of a Qoluma 5i catalyBEhavinge pore
SIZ tribution.of th b um al yst had a
Smh‘f g’r a medign l?f’r%gmﬂe’&%/ f?aﬁgeaﬁggﬁ? por e '
7 iaxeiVielyl 5hiuh h PeRBiad DRErikftion
, Sl ze
' ’ e oL p2s : Qlybdgipum, patplyst spas
ﬁaﬁhré}d m%&bnmhg nﬁnn&r Q'ﬁ@élﬂinirﬁ%uﬂfortﬁnrepared by the method deseribed

num Vanadi um Cat al yst having a Pore Size
%@thwmw tef Withp melybgrrumimprRgnafionsplutin. Bagst

ﬁB@h&nﬁhﬁFmgmtwthmaﬂ M@_’I}ﬁéﬂak&l‘ tﬁ%ﬁxbﬂﬁ-lg mgf%r%@spr ed

in the f oW ng manner he al um na

@%M%Qn@;ﬁ&aﬁ%ﬂ%ﬁ%@ss dd3 eramsod 30% PEQa. Tegrams ofs
hbReBARRhARe (WER) aandrﬁcﬂllxglfe%%mmm&@ to TRHELO0RL, Oﬂae sluery

sol ution prep ared as fo I rst solution was
wesdeaisy tm%m ynitih dissolutibngf thesolids. (Ibﬂlgazddt;@l@ﬁpn @agdooled to

r en._peroxi de
BBy st ne Brra? o o bac el RS OARE AR O Siusgpa v
Prmabsvithfdeiodizedwateed water to forma slurry. The slurry
was ted. 1o 65 til dissolution,of e S.

oo MR EmitedBBert i atesl RS otegnfiis Rt Ik ng AR A
1ﬁ@ﬁdgﬁd1c&@bhlhb1€; Rg¥ R DR6kes With 6esakibl Agitadion, drigd aM50TC for
VOSO4 with 40 grans of 15 deionized water. The first

Sk hoBM, snddhendalsinsd SISFCTdAr Warues. heiseomlsing sotellyst contained
G0 frhfab 6fYholybdenum 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 mzlg. Additionally, 67.7% of the
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dei oni zed water was added to bring the conbi ned

solution volume up to 82 nm to yield the

nol ybdenuni vanadi um i npregnati on sol ution. The al um na
was i npregnated with the nolybdenum vanadi um

| WPr2eisfeea3don sol ution, aged for 2 hours with PCT/US2004/042088
octasi Onal agl tatl on,~ dried at 125 C for several

QRYH tHfeord ﬁféjdlﬁhblﬂi%g oEtHeQholgbddfRih Satal i Biad 2 pore

resu |ng O cat al'yst contai ned, per gramof catalyst,
@amtelgwélﬁ%% of Shetiedian poridiemeler. gr ans of  nol ybdenum

R 5@% E?‘ R Iaglgf’ﬁ%a%gygw%gfaﬁon $FEColumn 6 metal catalyst having a

ol yb Dana pore s
phire sivd disitibaionwithia medmﬁpqm dxpmr:ter ofi aaimste&?»@@‘f 300 A

isﬂﬁnﬂioat\?lﬁth aMalanPore Ihamatér aﬁA heat dsmﬁeﬂhe of at

wﬁﬁ@w@a@wﬁx &R Bropived By of ellopine Tyt e Sfinina
Sppdrt, phopired b itie ingstlenll deb@ibed el damipies] , e u;amgmwmﬁ, a

les to neasyre .tenperatyres.throu

th
leafféql o BRafiu Hapreghation sqlution @3 fofloysp ISPIi“H%“ was
fhe bweﬁlamn{gez MEGAME BENHIBMBOR |3|218g%1§6fM803e0 58/2talnsQF 30%

the reactor wWth catal ysts and silican carbide 3
@mg@? peroxidg divak 8- 1fmrans of menosthanglpmne(MEA ) ayd 3.28 grgms of

dl%Q WafeRtdPioflf a sflir}ge th&ViGHy s RAYA to 699 ugfll did3ftution of the

catal ytic propert under the process conditions
Mrmédathémmnwmlqhbammmm ended with an

e AHSPUTE R il ) HRE53P Rl R b

dedanized Matﬁﬁ?TMrﬁ(Hbﬁitlﬁﬁ GﬂD@cﬁﬂ'ﬁbhﬁﬁﬂ DetreobBbDBRA afihsfficient

ooty R w4 4 it she e ed SRR Ojof B e R s b e -

. melybdeosmivanaiticn ﬂiiprég‘]ﬂhdimidlmmn.o Thé M&nﬁmaﬁsmmpﬁegusedmm the

: @3?@438@#%1?%3%0” %Ié’om c&% t/S| Ll{q%:gglsm&ala(gﬁkgmn,

&iediat D15 “CHobicd€ral KbufsQﬁxiﬂ tﬁexb@ldiﬁwail 980 %wfdr RGodE@.NEhe rEfiflting
bott om cat al yst had a@gore size distribution with a

GrEdshepninineds o rae efcalgiysty 9.0 gramsiof vagadinm g G (Ferams of
IHHHP&EMS f witlP e B8lahda bEfﬁ@ ﬁ %3 ﬁm%a&ﬁunw&ia&amfbamya&ad a

pare |arreterW|t hin 2 he nedi an pore
Rﬂrﬁﬁtﬂtfémb%@%@tatwm %metemﬁmpﬁed 0. 095 grams of

ol y W%ﬁl@ Qexgﬂ x ba gﬁ:pgxfe orpbf:zl‘@&mfﬁﬁ 6 nktAl Thdd ColumR 5

cat al yst I ng ['um na support

mﬁtdldia@lyaﬁtaamggtppm stzedbmb@an Mm@@ mndanmoee {imgetersd pt baast 230

$05|t| oned on top of the 10 bottom contacting zone to
orm a m ddI e cont actl ng zone The m ddI e catal yst had

gats. p‘btubuhr magoreyith a

%ﬁvﬁﬁﬁsméfaege Sy %c;f@ iy %%p&%wﬁhg{% el fohabEs "
tempdratnreR thréughbuttafvatatysibedn Thecaalysd bedrwheformdadiey filiisirthe space
P, B o e e s S i
Qoigrig, Smlf@ﬂmmﬁi@ mﬁ@covtego, ) Asti@pilesdh ahpide/iShelibwanehave
ca |de m Xt ure was positioned on to%ﬁ@f t he

P@’ ERRHUCRIP rithe pracess epndisions deseribedibpiginy dHk
cﬁfbﬁ(sis%r&lﬁﬁﬂex Withréﬁ@qlﬂll P& Bfndhnt of silicon carbide before placing the

mixture into the contacting zone portions of the reactor.
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distribution with a nedian pore diameter of 192 A and
contained 0.04 grans of nolybdenum per gram of

catalyst, with the bal ance being primarily a ganma

alum na support. 20 Silicon carbide was positioned on
twp 2005/064381 t op contacting zone to fill dead spemesS20@0d2088
to-serve as a preheat zone. The catalyst bed was

| oadeghd e Bedfidie E}ecﬁgrefd&fur%q}&rﬁ‘ﬁfe top &%&é&%&b i‘n% bottom of

heating zones corresponding to the preheat zone,
thepeactar.ddilieon carlideywas pasiticaestat él@tbfﬁgmzqﬁ thegeactom tb sens as a

??}{t&rng %}]&@W PR"bttort Qtysﬂjo\ﬂﬁ Ea?rb V A (&; %ﬁﬁr %5 gosmq?gd on top

INng a gaseous m xture o
slithe Bl&ieomcmblwwmh% botthroepatrctegszonat Ghet buetomouataatst hadg pore

ST Bt R € g oot el B 1R e bl B o

pomeninghe mee ﬂ.&r mstﬁbuﬂdmdlavhlg lapore didmareatvithys2( A of the medxan pore

G ROt calpiot cORS O9RY SHEIA AL EEDRSpE gD U35 grams of

hitldél%erﬁéxﬁ%fcd%ﬂkrﬁjﬁﬂ:ﬂﬁ: biakke Geinfg Eﬁaﬁﬂiﬁﬂ&%ﬂ)@g Zones

vvereln(; ase rrentallyto 316 (600 F) at a
rate ofuidde @tfgsﬂp &F" Bids fixtuse) Sﬁwel LUR ROsitipRRd ondppef the

l‘)@ﬁ&l% 26 tdford Anibdik @Entﬁﬁn %Heu. ThE&iddle catalyst had a pore
|ncrement aI é} raised to_ 370 0 F) over 1 hour an
distgiputippayvith & mediggpore é@mgterqﬁﬁé? 126 7°% gf the el nygber of

%ﬂe?iﬁﬁﬁ’e pofe §OOisthiBu RN FRE a ?erﬁm@@ﬂ Bf fh %@H{gﬂ Eore

[atformin the GQulf of Mexico wa | tered

ﬁ!@me@a The maiddle gotalysteppntained P2 geamsrof niskelgad 608 2001SPf

AR e S bl B A S AR o O

sunmed topsdtal yst/siliésing carbide indxtuiz (42 bra )cwas pesifiened omtop of the
o SontaiheYont RE 85 oniact B ol 6 hF Ellaick RAEEpors ize

distmibaidani mga a median pheﬂianm‘cec oﬁlQ@o& amgcomamd 0 grapostof om

BRSO S R

gegport.Cont acting 5 conditions vvere as follows: ratio of

was SIBARIRPHs Dy o e Eap Ay QiR ond o il 8ok Bpace

ﬁﬂcﬁs S&tﬁ@aﬁfﬁﬁe}ﬁaﬂzoh@aﬂel&i&ﬂysg bmwez’s?l%ad}'@ Bité :hLﬁﬂberg furnace that
heat e 0

cont.act | zones were C (7

PRPHREH e Mh Srrponcng  tHopmacs: Fohyer P PR e md botom
tdigactifly fpes; Rl M6 bbidh ppes. wer e then increased and

mai nt.gi ned in thet{ol | om ng sequence: 379 C (715 F)

for 5Oi§ “ABYFS Werntyliided by yumdusipgragaspus fraxtusepd 5 yoi% hydrogen
§MideSand BF 961"/3@5‘22]2%& Sfinfolthd Qfntabf zdﬁeyatg rat@ijl § hePo3Rdeous

ours. The to product (that i,

42 F) f
Héwe P%rdf)@ 4 toed cafalyst (%ékﬁ’qﬂéﬂfbﬂ?é"aé apbﬂoy%t@d et of the
Yd18me BiQ,taﬁlysﬁr ?gﬂﬁérﬁfﬁ;&.% gf' fik E&Fﬁi’ﬁ]ﬁ? éblﬂeg Qeft iBSaskd QLQ'OQ °C (400

ghase separ at or separator

IR oxer lmﬂsﬁ%@them 204 Yafon € ddurs. nﬁﬁett hedding a1de4 Eﬁ,dhm@mtaam
%ﬁlﬁs wite Shekdd &ngaﬁiﬁ I éﬁﬁsFS)TE‘? ??Afé 8910“%‘:&2% ﬁ@%gr hour.

ow contro |t|n em was
@nmngl!@nﬁsemre uain@uned'ﬁhél GGCLfdeaqucmd tiet imvaementally raised to

e @ wei-ght per.cent a
D C R e TP ol bl R o o PR b6 P fer
dlogved toeroabie ambient fempelatuee, mi ned
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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wei ght percentages of conponents. Crude product

properties are summarized in Table 1 of FIG 7. As

shown in Table 1, the crude product had, per gram of

crude product, a sulfur 20 content of 0.0075 grans, a _
reei2esesont ent of 0. 255 grans, an oxygen COreEIUS2004/042088
0. 0007 grans. The crude product had a ratio of MCR

ﬁfbﬁézﬁ@i subBndeBePRARBI ICARS 7C ARk Bdlie Rbd Wads eﬁqg Eheio M@lfeactor

09. The total of nickel and vanadi um was
?h%crrlﬁiwgd Hewed{hropgh the prsheat gencetopeputaging dand yniddle contacting

RS G L0 oy YETRRER Sl A
pangasted yeth daeh O%Be eatalystd intthecpresonderod hv@g@rm uCentmcftmg he
5 GRS e ol ASPSHLANEE L3S Bt R TRLR S e ractor

, decreases Incre
weqﬁmi/mf (2900 SCFBRRHSVewsstish t, amapxesgsu:e v)asfﬁcﬁ MPa (1014.7 psi).

AR SRR B ol 1S, U LOPA) At GENL RS F AT for

S00conrpe TeMpBdrankestoll metthwm:mﬁhmmeﬂmﬁmdtﬁsw&d maintained

e e vingostmence” 37 Yt S T dorcnoBbgSpcind rm 285 G 6730 ) for 500
10 liEﬁJrS}theh)BQ@f’C tm F)f6r 1800hour hﬁdmwﬁck’m £Piok 8400 Hkirs.

zone ed apgir oximately 20 C. Fromthe

rel at e cpude rodudt aud gas) exited thessatahgt ed. The
fohi@f:roﬁﬁl& “@ahﬁo}aﬁde& int@8 Fhéllhc[ui/d {Hasd RBarkRt. An¥Rd Jgﬁﬁuia%pamtor,

been affected. Typical ot unit run t| me
ct Wegseraratest intol the @'gdqmo@cywrga@f Gmmrt@ﬂmsystem

Q&q{l@atsht@@ by 8 ShaW AP 3 REG3 GLs A%L[ﬁg Q{&ﬁén%%oﬁ as]g.r-gﬁ B? a wet

exanpl e denDnstrat es that contact e crud
15 W‘t‘#ﬂ%‘n dhe emde produch was payiodicalor @ab/zzcbtodlp@mmb atvieight pertentage

bl?eﬂtsrb?ﬁﬁ cgﬁ ?%d%r:th Fhe HoultAR5 akELefd gﬂ% the determined

add| ?I onal catalysts having a pore size®di sStri

Vifiglt paropptaiges of pumnongits nEtude prioduch progerties e snumearized n Te 1
- &rF@ith at least 60% of the total number of pores in

the pore size distribution 5 having a pore di aneter

Wi t hises shewiinoFablehie theatideprqincichad) ptrrgataarqf enide product, a sulfur

t t. du d
20 GHOLT A G AR AELIRO GRS Sl 27055 Sk Blogpor
grng Theel congle pa:crdmdlfhaﬂ aestic fMCR p%mdiu o Cgasymagweﬁe sgb?r‘iﬁ dft1)9 and
a rugae . oducC eauce
ar,@gN g%kl ﬂgﬂg@l Egﬂfké’ﬁ?“ ‘B’éa’a%%ﬁmlp%m ent, and
\rMi d Iu d livssydelic canlyise errd’ i&k@hiﬁée by hebfiging b %Egthf@?ﬁcr?ge bed
| ue con n a conte 0
et VAT DA S0gh Shibesrias SethoLee Bty Iveewaybe

25  dohrelated tislthe teR@RraturES PIKP L ARalGst bED Mk Aeli®ed aaa%&mf?ﬁ?ﬁ
' Wth Tw'c\sgggial ysts Th t Have a Pore Size Distribution
drprepren 2 Andeeses. (Hldinb e eraphical Irpiawaiatien oW BIouersge time

(") foP BnpreRetear of tRPRAdHeb!in @l@%ﬁﬁlxurfgoé'onésnﬁs&%@@ ﬁlrthﬂ Reample.

content of contactin zones cat al yst sul %n
FlettlR6 gerrssentnhg aw&%e‘gé%tqf the threeconticting ans@lmws s of run

I me
T
30 mgieriy afithe quetims (ﬂiﬁdﬁg%Tdff tisicontedingzandsiodly. changl epmroxicimtely
20eed Fidp ‘ﬂ{etréiﬁﬁ@@osqa{%o %W%P%%Nas Ex?srsrib eht% etsthate Iha{ ttﬂe catalytic

reactor to t
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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the reactor. The reactor was filled frombottomto top
in the follow ng manner. Silicon carbide was

positioned at the bottom of the reactor to serve as a
bott om support. A bottom 20 catal yst/silicon carbide
VRSB0 cnB) was positioned on top of thePGHUS28W 942088
carbide to forma“bottom contacting zone. The bottom

cat altftexhagledeROfisats bt Hnfclingd e cRe el Rvil ondBAAIAR havmg
pore diameter of 127 A wth 66.7%of the total nunbe

w@w distrifgionoyith aspedian pere disyptar ol lassh/isAd @dméqh@onal
iR ing phicliad dishibiod Afin TRitaAN pgﬁr(ﬁa:gétf}rlﬁé ge Blificen

bottom catalyst inc 0.11 ?rarrs of npD

W-138 Ayrvithent éﬁ’astrﬁO&’mthqjetal gtmbw o PQ’!§3 mélneenoysslze wtnbutlone

LR A 0GR isRerWRR b A of My b bARRGERES e
Qoommlgtqon@um protiecefl @ mmltplmmatamiu@dttﬁerguwmucﬂ' hes

had { Az
SR b o ahuer e AR i foa ittt B hikiols e
mdt‘wdugfhadpatwad Tﬂlﬁl :Iaduzqgcb Awf Z@ntbnt gwdubw sulfor dggwhm gnd
aneter thin I a
FBRL Groizef Tirucht pichBcting e oot ikils e otk et nd the VGO
ddhKEdf tiudd ptadugt @iEsD09f - 1mmw13&>paﬁ&s ¢fitaderade feed.
at allyst th the balanc‘% bei ng a 3 : %I |coPn -

Bi@ﬂﬂmh@n fwhfh' a ﬂﬁﬁﬁn %ﬁ&ﬂlaﬁfé@eﬂlﬁ a%ﬁg B’%ﬁwe%n @Oﬁhﬂﬁt The reactor
cat a ySt INto a

aﬂle?rﬁ%l& @xs%foruﬂmumsbaﬂfi&em%wmgﬂ% eaes), catalyst sulfiding

BRASE AR P Sephidtidd e RiA PRAUCEAA SetiddDF Eﬂ@yzﬁ%'ﬁl d
zones, and thg bot ?nsup or%t 70 cV\D 2005/066301 J‘;Qo uet

ey fhespueay dracried in Bgmplet. Jérsh catalyeivasimixed with srpqualolume

JfiRES tdgge. suMari zed in Table 2, FIG 9, was fed to
the top of the reactor. The crude feed flowed through
t he ghepagde feed flow te the reagior wes from theolop of thoreagter to the bottom of

%@B@% (}2,9 réadtls wadRifibd3n} B@og&‘ﬁﬂﬁ]h il f]otugﬁru{gﬁxg&ahéif. Silicon

ed was cont ac eac
qachidel was tpesitionediat the bettosm ofthe feattpritocgon agabottoinsupport. A bottom

GO RSORS00 B3 5 Rom i

fomag battormemtabGg 2duB/ e YatbaOcatilisBhad d pdE/sivadistiibition, with a

AR T E320 8 whBar trtits DebRiaites e rgpre sce

dimiintiah hevingi porg GRAmetef bAiNinBR X of the fhédian pors diameter. The bottom
{ f the.t { th
RS e Lol ateri AR 0 B3 e Goh ok gHER of
@@s’@w{tﬁﬂﬁ:‘tﬁ]anﬁﬁbeﬂg% s, then 10 288 C (550 F) for

216 hours, 315 600 F) for 360 hours,, and t
343 gte%sﬁaly silicgpe opshira e 89c) wat BsHioné 48 o

bbikdd ch@bdting zdHero ieHirathe Qdﬁtﬁé &bﬁ@dnfeh@p ERAPS Bdd size
was separated as desgri ed in Wgﬁéﬁa The cru

Prdatier with@ mgdianperesfametonef 40 Yot %@@1
I:Q['e@\lrl th¥ poie sl dﬁtrﬂ)ﬂﬁbﬂ‘&wr@ra S5 @ hiCrer \Hﬂﬁn eb %.dﬁtlﬁ%r rﬁé&feﬁxt pore

had, per gram of crude product, 0.00 grans of

diametasy The Bpoaiglsunguded- (Bfgrmy@mketﬁndaﬂll 2gramssofatiolxkdenum

Bl o8 GO B ShER Mg o i n ARSI 66 on

taphefshefeigeintactiegzons tor fili éed sprre anbotsant ang ptehent zonad &he
c‘éﬂ%ﬁ(gt b‘@du}s Eollﬁecf:frﬁ oaaI I.Yn‘?&bsérgh a@gthat included four heating zones

corresponding to the preheat zone, the two contacting zones, and the bottom support.
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pore size distributions wwth a nmedi an pore dianeter in

a range between 90-180 A produced a crude product

that had a reduced TAN, a reduced Ni/V/Fe content, and

a reduced oxygen 20 content, relative to the

pWO2etsiosesal of t he crude feed, while residue cPBECE/ESR004/042088
and VGO content of tthe crude product were 99% and 100%

of t @S-& %ﬁlﬂ@Wén\éﬁmlHj ﬁmﬁg ﬂl@ﬁr@fmfe?ﬁnﬁh&%d i BRE 2, FIG. 9, was
le 7. Contact a Crude Feed Two Catal'ysts.

fpﬁéo the sl rth\‘-‘dﬁwraffh% m@%ﬁ@é‘éﬂ?‘ﬁ%thrwshﬂ@rprﬁmi zebm temt
eJma%egg Ak '%9015%9?%&5@ Gata éso%mg{ & psﬁsﬁhe REQGW r;lgxe crude

separ 1 oNn , cru e pro anal ysi s,
faaql whyeomtagig Witieagh ofdhenatilystsrin thelrgessogemf hsdmlmcgas LBt

bRy S 8 A0 M R P o

thi eeatiopwad 160REmmA000 SCHBR) LEISViwasd Bl afid mressdret wasGLayPa

one cont act
(054 ToF e sER 85uaciRE posee SRl i 285 380 3 pintained at
5609’(3(60@2?1‘!) Q87 h@lﬁ’@.om%etﬂ?ﬁs gﬁhemco‘nmlcht @/@nﬁﬁ\a&b ¢henf
S, 1ot ru ee r
8 nd gainigire fhﬁ%‘ﬁﬁ@oﬂe@f&s %@r-ee)r‘—’e %{1@@?%% Ohf?P hoyfsjthen
mmasw% 206 Aok ahen(316 2@ .(G0F) Yor 360 BodryVand BBk 343 1OG50
ones were heated |ncremsntally to 343 C (650 F. A

tFét’f%l?? heoprs foxa totalqun ey ob bl 7B hoursg \Wo 2005/ 066301

PCT/ U3¢ 6;%&@&&:& 1h@ réaktdf SndP W B dratB@ s RBrANE HABGmple 5.
TAN of O. and an average APl gravity of 16.2 durin

g
f?Fbmt hpd @n @yarege afie¢2 pedtpaverage ABhgrayity of 12.5 during

AL RO A e L8 B

m of
QD‘%@% dourgen, @Woa&ngo%\ﬁﬁooands%?&mammfwidlgr Additighal

&g&g&dgﬁggﬁe {ﬁgﬁ propagpl es &%O%Ggrgggngrgguét

ar e |Thizaxdmple d¥mbhstrass that in@ctingl Be ciide fed mth}!ﬂee:atalysts having

BB 1 8L Mol 8 54905, LA ol o

4 erude pramgematfhaﬁ@mﬁ:ﬁed&fwoﬂmdmaiﬂ/ﬂdepnmno ducb reciheetl oxygen

B ANl LT AR S8 L BT
Mﬁanmﬁtheeamde modhct ware @9% and N0@Mtof die redpa:mré pﬂpemmmﬂm& crude

e 76% 940/0, and 103% of the respective
%KFE perties of the crude feed. Exanples 8-11. Contact

Eia@l@fwdfenﬁe&d‘ aiiide Fgéﬂ WGk Pivy &EM €716 réwbtdr Afparatus

Vari o nt ac itions. Eac or rat us
ESPEElT T B oA OB SR b el b oL oA separation
BERSE Lrude obud ahays hndSdatdlyst hdGdinR e dd “@@qﬁe dateak described
product separation 15 nmethod, and each crude product

3 ExppReS were the same as described in Exanple 5. All

cat al &/ shide REJ @Gﬂ@‘&qdéﬁﬂhhhnéiﬂe'p%ﬂérﬁé@%ﬂug%ie&‘ PTAL ym 10,
ratio of 2 parts silicon carbid part catal yst

wits fedty the Pwhg &2 ”Elmcé-eﬂe quﬁleﬂwqdd@rov@ethe preksgt zone, top
Jtog{rat he og??gtrtﬁglg?&?%gn eact o %g&lg We tr%t re%é >
qeptartingomenditions were as follows: ratio of hydrogen gas to the crude feed provided to
the reactor was 80 Nmo*/m’ (500 SCFB), LHSV was 2 b, 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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the bottom of each reactor to serve as a bottom

support. Each reactor had a bottom 20 contacting zone
and a top contacting zone. After the catal yst/silicone
carbide m xtures were placed in the contacting zones
oWwoeensieselenct or, silicone carbide was positi OPETIUSN04/042088
top of the top contacting zone to fill dead space and

10 SeTNEord® Rodiceiaah 4G mg%ﬁs e bivPsd Berage & KPf Bravity of 16.2

reactor was | oaded into berg furnac
Awdne meqsssies rTheemde m@dmri@é 18ovtppm b ealting, 6 wtmalrreof sodium, 0.6

t d
e S AsO R il dpoRQRbET thd W e o pdr Faa? 81 4ELE
ooy b grntfIsulfias @DOLgrams b weyger; 8366 deamsiof VGG and 0.401
. t i d b tact
e SE12, RORBERERA S5 P ALECD) 35BS
g@.ans of nol ybdenum 0. 047 grarrs of nickel, and 0.021
f h h h th b I
O e e At ok L Sl B e
éélﬂyﬁ#%nth\pérb sﬂamsﬁmﬁéﬁsﬁﬁ a hagé a@oad 1803? pMﬁ%d?ggmz product that
[ i an pore dianeter o was
8 F‘W@fﬁ\ﬁa CﬁtdotﬁtﬂfI 4 YBeRivE. ZBRand paasshsn gosoh while
&ﬂfua kotfidnt VGO %oﬂtéﬁt,%d%’d’ﬂtﬁ'&ﬁnt@ﬁt 0P tHddnile %Hﬁiu&f were 76%, 94%,
ﬁ)gdenum per gram of catalyst, with the bal ance

st cetepronsetiesabthe smude dedt  0.50 grans of
e8811] BEniaee of Y CRIRTFeSd MR Four Catlided m'égﬁ aGd Ak
3 . a

jops Ey@hrﬁ%#quaémat@%ﬁeme@bfonﬂwmumbﬂ(amé

@"H@ﬂ i %*E%Z abostd]fy Athdlng SR80 BB BiSnct fofiration
method, apd eaﬁblcy—tddemdnﬂ a@alasiSwgnealmssamfe as désatibed inm Asiarfple 31 All
%Aﬁgﬁs »%re %ﬂf@ﬁ%@?ﬁn‘%ﬂh&&‘ %% o?ﬁ' g %ﬂlc&g'car%lde to 1

support . enum cat a | Sof PEaY
parkeatal st (rl@ss oti@wiswindioated. t Tlmrmmﬂel febdtﬂmv theqmgh eachtreactcr wgs

R T TR T T T

e [byﬂmim nﬂm:]n: mablytstSelae aglebattorbegpirt) Edek rdaotor bl lttoinng

d b
SRR g S b b e
Wwere lﬁleamlnehelnbntaaﬁhgtmed dfieBchCteatbdry Riia el Barbide kas positioned on top

st/3|I|cone m xt.ure
S ob Btttk S0 do B Rt Path e femis o5 arpiehestigane in cach reactor
Bavhatacion eds 1om&dmdamuﬁatﬂfg:mﬁnhce:tﬁmha§dedlf&ﬁmm Zom@"
am of,, cattg L 0. 09 grains of nol ybdenu 025
gaﬂsm‘m fipe i by Breheat zopeqthg fwocoptacting Z‘f?ﬁ%é%@le qttom sypRort.

t he hﬁﬁﬂﬁlﬁﬁeb%ﬂﬂcﬁhﬁéﬁ fidlybdenSmRRNKe] cat sWBhb’(Qpc%fHﬂdP mixture
gt ag)yst/sn |.icon carbide mxture (12 c

dgsitipped ipthe bpttorn gontacting repez dhe Gatﬁﬂlﬁ% mﬁb}d%d:@mmm of
é‘aﬁ)@k 3051'46 msto?%o%ﬁ&lﬁ? 01027 LRestoPRi EQ n&n?gﬂ,??%r%&rbq of

Exanpl e 8. udefromthel\/aspla orm

phesphesss, widls the balarce bging phitindwapetl i n an
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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20 oven at a tenperature of 93 C (200 F) for 12-24

hours to formthe crude feed for Exanples 8-11 having
the properties sunmarized in Table 4, FIG 11. The

crude feed was fed to the top of the reactor in these
axarsedssoiThe crude feed fl owed through the PCIAESR04/042088
zone, top contacting zone, bottom contacting zone, and

bot t E{E:CaHROS, tan Qfical dited nedptidedium/Italt cathlydgsilicoadabiis mixture
contacted with each of the catal gs_tﬁc, in_the Elrg(ggn%%/ balt
(& ey fep gesitiopad in thesbatl Frmkacting, goned n Hig Gplsinpd po co

! I i, 0.098 ghnfiroP asundasd ¢.021 f
%?ﬁ%“éﬁﬁ%%%éﬁé‘ﬁfgf‘a%‘:;%%f. oG e STR0 NG (1000 TS

ma‘ymsmw@ gmhé’@;‘%?w each systemwas 6.9
200 %‘ourgb Jar Hﬁéoﬁ‘@&mﬁe e(gyérhﬁngcf%?%ﬁén%&inﬂw top

con actl ng, and t
chutectingeonee e makgbdemum eataly st yras thné@ne Fimsler tap gpsacting gone of
Egll %%nt acting zones were 343 C (650 F) for 500 hours
tacting. After 500 hours, 30 the tenperatures in
al | boBtaagiie 1Y teandgbdemine catdmtmﬂd:sedbdsinthmltbpmtacmgazonc of

éfglg{g rﬁ%g |‘EI7 W{ﬁ‘g? Bcoglgtn A nggzonegnhv%r sg % StlgcS ng %?nes (60

PP C (690 F), held at 366 C for 200 hours; raised to

371C 700 F hel d._ at 37 for 00 rai.sed .
Lo alExample b e wogieied 2o pighel S8aRiRcon® PHEA mixture
(ﬂ@bﬁﬁ%%m&ﬂe&amﬂamm 3%&%%@@041042088
tenperature of 399 750 C) and held a 399 02)’ 200
m@zhdfynwﬁ/@}ck@l cetglysy mel SW@OWWB%P gralybdegpm,
FHUEES 200,61 BEhS OtihediHo &Bﬁmﬁ@dlaﬁ&ui QIuRiAe
TAN droge% upt akeﬁ byeﬁhe@crﬁﬁ’e feed, P-val g{g VGO
S@mﬂﬂent resi due content, and oxygen content. Average

5 val
A RS kit BYMe it adon

- cohigetingZohs Blegmlxhdcm Cat%ibﬁte’@é fhegameps ipfthetop gentecting zone of:

é)&%ﬁ,féryde product ("P") versus run tine ("t") for
éach of the catalyst systems of Exanples 8-11. The
cr ud €rfideditbninthe Mardplatferin (Gutffof Mexicohwas filteged, thep hepterl4p an

o6 e LR G RRDEERE 1P R 6 Bl SR GRIED,

R}dam;;fee 8+l 1datiag ﬂstprqyﬂke srsnrodrized erTabéest, FEG.111. The crude feed was
[ . For. 2300 h h P
FBRRE S il 57RR BRI 1HREn s b 15uRd b B
z?ﬁe, pocsataetngBrohé) boitdsm Exataging zdrk, attdhmttshu\sgppm ofdle redetore The
. I nost 0 e en

gt oot withash b b sElymtnsho oo Snmifiigl B4

@Mlﬁ@%n@m%?é feedeh eiimq;l@ﬁudas amaebgg fafuf) @g hﬁhﬁi&ntgﬁs t@lcrude

It m elnrerre e I N eac

foed g gevupeon vpe g v (0P SEEBY 3hd i Setehatesiis fpeach

ﬁt@:ﬁ v 819N(Ba 51?)‘11437 ggly dedeeds 2.0hd dﬁﬁﬁ%mb HSR 20@RArSse) .
shown in FIG P-val ue of the crude product

qoetetingeand then lawpipd fo1. % niqrmwmwmgﬁgnté?t@ﬁmeéaﬁfmpmms
1H Qfl E&rﬁﬁ:ﬁn@ LorfR@Glarel35 3('3 (65@)‘13)9@? SOOrho'u:%%mblﬂaelﬁF AReVSD0 Hdurs,

-val Ue | ncreased IS a grap hi ca
th@ﬁmpsl@hmtm ath comactieg zowyW@rg @ﬁn@@ﬁémfogwﬁz tffemperptyre in the
r
c{on 1n zonngYeI\ﬁg fa‘?’slréé goejégeé (St?%h f"%j :hglzl énth 44 W{)%Mo%s}’ ised to
366 °C (690 °F), held at 366 °C for 200 hours, ised 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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150 152, 154 represent net hydrogen uptake obtained by
contacting the crude feed with each of the catal yst
systens of Exanples 8-11, respectively. Net hydrogen

upt ake by a crude feed over a run time period of 2300
H02EOSAEE301 N a range between 7-48 NnB/nB (4FE/EW4042088
SCFB). As shown i'n FIG 13, the net hydrogen uptake of

feiGe rﬁt’iﬂédﬁ3§§3@(7\5@9C) 243 heRll 20899/ 1 mmnforq%tmr&nﬁ&ﬁ@

trial . FIG 14 is a graphical representation of
tirae pER3E0 B@Mt-ent , expressed in wei ght percentage, of

cr uderyp E@Q?ﬁod&cfﬁv&mﬁ&dﬂ&ll& bty defl%o etbrming PAN HBbEER uptake

t he cata tens l'es 8-11. In eac
Witthe crude &edr, P-value, ¥50renisni thyisiue perderd, and oxyiso conjente Average

g R e OB Pl s By e

infFIGhE. cr ude product obt ai ned by cont acting the crude

r oo pd i Tt Erspeimitheendi & Pedle R PR AR CRD s
1ah ti.tﬂee{“t”pbm.i?h pg thtel umlys:t _emsmemf mb? sagy Theulnadai;egd llmsd aP-
St odSRestl-s; BEROtREE: b 2P 4sTaenf i hivatog SE e By
frB&uct sbislBedbyudtGtting(thé\crfRl fedd with SHéFoureatalyst§ystemb of E}faﬁfples

each of .the cat aI St s&stems of  Exanpl es Pl o

5731 Repesitely. A6 3000 e 1T ChpecR! S psotucipgginine 6 o Least

13 Gor QR RS PREMS BT Ex@ing)es BY1 00T Efﬁn}ﬂé el %eﬁ‘-@ﬂﬁ@ﬁas above 1.5 for
obt ai ned by contactln t he ude feéed

Bay of i funsrygq eHghegnd &1?;5%52380 Murs)rfefs%’\gml%h {he B-yplue was
£2CProRf thd PSalliOBf the Efuﬁ?br%du& tad Higﬁ it Y Grhfed@fkhat the crude

viscosity in a ran rom58.3-72.7 ¢St The AP
fgedinieash trighremaintdl relatively piabld during m@%@a epgympleghe grude feed

cﬁd ﬁoﬂﬂ%% @ﬁratéh A s'sh S{ﬁé ﬁg(lteheg g%ﬁé o the GOA lﬁécﬂﬁpgﬁlamed

graltyo ecrud uctsmaran
xfelat;mlﬂ donptapiueise Slsmﬁcang pextipes ofieacht thinks excgpide EK@JPIE 10 in which *

ti,ggv;liﬂjzﬁggcﬁefashhe APl gravity of the crude feed. FIG 16
IS a grap cal representati on of oxygen content,

expr d36eld it a grphigiltreprerentation efget hyuifogeh Bptekahie:rpietfdwt‘Hz )

b B b b B s 0,

1501158 SIS represingenat Inydrdgen tiptalte dblte&n@lrhyd:entﬁﬁmgrﬂmhmde feed with

2% B PE el PRRRG B 11 35otREF, Mol byl porake oy

artdecfecduveriifin tlhﬁq:)efiﬁd 652806 howe waehia mﬁgeajenmﬁ 0-41;%%3

(odelh SRR oK shoya B P ol P mipean R B fegves

&fauﬁéljdd&lsﬁﬁtmﬂ;ﬂﬁge&ﬁmmg each trial. As shown in FIG
16, the oxygen content of the crude product remaihed

r el atfl§el4ys & arphisalrepssseuiptionny remidiie SomppntccRTestetith yeight
PekdtBtagel BEcrhidd RbdeBl R verfR St BhE (9% Y&%ﬁclﬁﬁriﬁee&ialﬁf sysRehs of

crude product denonstrates that selected organic

id o Apengh @ the four trinky, thesruigmrodycthed agesitus comteny of 38-
9%9 66hd. é&aﬂ@&n@nﬁaﬁf&u&eﬂﬁ rma@%@ 1s§><1%m69§epres%mrf@§mue

be inferred that at |east a portion o carboxylic

wolentofithengudsmyeduccobtaineddyrontacting ibmiguder fecd with the gatalyst
sggéesgw 1%, ;egge {@eﬂéxﬂ Q@Mﬂ?u}; gﬂttﬁé féklﬁge OJnERPb fihe

en co reac
amdad]rtbduommathed Bkdively (:m&nFc)urmg signHantpertivhs 6 @chBal.
FIG. 15 is a graphical representation of change in API gravity of the crude product

(“A APT”) versus run time (“t”) for each of the catalyst systems of Examples 8-11. Plots
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(1014.7 psi), and a ratio of hydrogen to crude feed of
160 NnB8/ nB8 (1000 SCFB), the reduction of crude feed

MCR content was 17.5 w % based on the wei ght of the
crude feed. At a tenperature of 399 C (750 F), at the
seoeeopnéssEur e and rati o of hydrogen to cruderCTaisd(04/042088
the reduction of crude feed MCR content was 25.4 w %

b9 566 208, 16 ol AP ety of BE 0B HBANE Shinel b SRS e
@ﬂdﬂe&l itz the catolyat, S‘;"stptss ?f Examyplea 8¢1d4 respesfivély.dinogelnott tbe four
ol e e Boibrd SRR gy R 503 T3 780 1R Alfraviv

magmmw pmmmnmmd bye ea to A1 degreesniThe irfcrasedXAPIINBE

750 F nme.pre ureadratlo

Sl orh AT SRR PLBE ERRE R e Bt Rl 2ag: AR
prasitylif thik Péng&)iaaed-llﬂ%tohﬂle\ﬁﬂl ghivitpbf the bde faede f eed.
Thi s jncreased reduction i.n &Wde f eed MCR cont ent

denorfdPr 1t 15 @ sraphical mpresspiation of qr3genceonissh sxpyesspdin pypight
E@éeﬂlaﬁe,‘biﬁfé'cﬁﬁfe pﬁﬂﬁbﬂ (O Qersi¥lehh &R (9M\fof ACh 6 the eatass:

i gher _tenperatu t han t he uncal ci ned Col ums and

sysigs af Exaéraftlwsyyt qutg lvﬂaliﬁdﬁﬁd@égwmnwwam@mmde
;}{ POnLRARNGE EANE fleld @ith B aBfyst %fsteﬁls%?ﬂgzﬁ%pies 8-11,

eed vvlth a reI atively high TAN (TAN of
wepentivedy. achryude smﬂmseh&@somw eomtegbofiat a6’ offthe erude feed.

st abf@h?ﬁ/&&gﬁéﬂ&aﬁhﬂ% ?E [ th.n &ﬁg?’blﬁ%r ogéﬁmspefm

ofpradegrodBet ducing dachrtviale A;srsbm:hm Fﬂﬁio}ﬁe theiozggenaontesttof thestrude

DU o B S B 5 e
Gistaii Oy gen coinentsd the qmd:egmdub’ﬂhmﬁsttat& that selectddomghnic oxygen

SR 5L e BN B S 7850 S e

. etxhﬂxphzls Utkeay eeitfered tat atﬂmt a Md‘ﬂ‘ﬂ&“/tﬂﬁcat&iﬁllﬁﬁﬁ&)mn@kghmc

duct N of, at t 4% of
e O R NI L
oMygén éhipoahdst he total N /V content of the crude feed,

whi | i ntai a.P-valuye f rude feed of
abovj ga lgxi’é?eé&%"“r%gﬁhaﬁ@ "goaﬂll eEt(7® éll:ief‘cl?’fe~°t"l‘1i‘jéi’é59MP*’°‘
QoPLdEEd), waba o Qﬁ%dr@éentt@&uﬂﬁéédjéﬁ 60 @Wﬁﬁi ﬂoéo SOEB) the
crude feed., The average VA content of each crud

wsvstian ef crydecfeed MCRy ea?wwa S\iess aset optheoyeigf of &c&a@e

feeedat alBRpaNSfATS oARE ’QOQF tthh@Eanf‘e%ﬁ-E's e aHA BitiB o Btz
was 11a0 1]i&% of the API %é?awt th g crude feed y‘ﬁ gento

e feed; He redustiensefiopudsifeed CB&@WEW@ @5 ¥ baseq ga thepweight
SR R ef the viscosity of the crude feed. Exanples
12-14: Contact of a Crude Feed Wth Catal ysts Havin a
Por e IsEzempleP sat r¢apiien eondifipnsofa3 WEE (Z00 HOr @pressurest €9

' 5
Qo1 £33} el S iapdlRi e U NARTTR] SO, R
nedurtien obaradecfostt MAR aohtenmasaldtsi wilps, based oh theamght @ﬁthalcyslb
fi.di tho q roduct 20 sepa
fr%}%{ h‘Ac‘)% e Bg-g eacn’ ‘ii’g ?ggﬁe pr ogﬁ &t tg%l??gfefé'e Sgur\ﬁ/emrﬂém?l Lffl)%ldrrleg"ﬂ:' to
asdedesi; the bediiciion dbcanielfeed MCR content was 19 wi%, based on the weight of
the crude feed.
This increased reduction in crude feed MCR content demonstrates that the

uncalcined Columns 6 and 10 metals catalyst facilitates MCR content reduction at higher

temperatures than the uncalcined Columns 6 and 9 metals catalyst.
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5. Al catalysts were mxed with an equal vol une of
silicon carbide. The crude feed flow to each reactor
was fromthe top of the reactor to the bottom of the
reactor. Silicon carbide was positioned at the bottom
ovoeaskssamact or to serve as a bottom suppor t . PEEAIS2004/042088
rFeactor- -contained one contacting zone. After the

cat al yglb %lcdrrhﬁ&rh%m&’i'éﬁ? {elfot Bbrthdd P S cBE oo WARIetatvefihieh

the contacti zone of each reactor, |cone car
\M@I H@EN of (bmﬂovnetoo proxf catdhsststmpducwhe amtle p@dmmelnleo

e 158 e R oA o LR B8 o R Bt Rt Sl

hydrogeneiptaket ‘Sélextéd et prédvelpriysemticsivpre ainmsst 70% of the same

ameOSL ot Rk SNte B PromEs o I i o v witin 20-
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0

of hydrogen 30 .A_C lyst/ |I| n carbide m xture,
(40 C %&%ﬂigwhowaﬁ%aa@ﬁ% SPIPHiRchWas P dyeesfwith a
et Hy@iogerd HRECdrbdbfedds A at sy 4&1«%3612’1525@ Such products

cat al yst was t e vanadi um catal yst as prepare
bacanyiverage TADyofpkmap 4 afhe erude feed, and an avreage totad NifV content of

Eﬂh&s@ﬂ?ﬂ%ﬁ&e%ﬂhﬁ@%xﬁ&t Bfﬁ%fuﬁg fdell ‘ﬁgdenum fhir aC}‘ value for

Exanpl e 14, the catal yst was t he nol adi um

dercaidg dved oF abrveFa The avmesnﬁﬂe goggent of eachEnRIsPEIdpeoe 88-90%

Bty O e R CAN

Mhel B Lidee ¢ighel VEQompnttatiofitee drinde feeh CEhsraverage ABDgrhiy/ofgach
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ptcsihbtywastabmﬁstg»ﬁ% qfﬂﬁOndé)mMnheecrmlerfeerﬂ of tinme
A . D
' : ize
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atgicoh*ged?f@emaumgazlé&s%&h c}rfAAIRIth s{}iﬂgﬁg%nét?&ﬁ Exﬂﬂﬁbtai podhct

t he crude uct a n

FRPATAHORR g‘ﬁmﬁﬂ Rrodhyct apalysisqeere ths seme as %ﬁr@ %m Example
Nnﬁnm&al(yats vm%re]{&de with B eqouﬁmblﬁda@ommﬁ cRbRIEU The bBrage Red flow
TANin a ran from O. In Exanpl e 14,

@oqe}flh{?f‘(ft?fgw@f gle éq;mféhefréegraor\m pﬁ beftem of the rt:.iw'gl:)lrJ Slllgon carbide

g p&ﬂﬁﬁéﬂﬂtmﬂmf 4B lrédoto? to sePRlas RYEHAH @ﬁb(ﬂéﬁt K& rdRor
in range from-0.05 NnB/n8 to 0,6 N8/

gmi;lqd@na contastipgyoneg Adter the cetﬁla&résﬂwpwwbldmemresrm placed in
fhe E@:ﬁ&%né LY & edctCeavtor AL Ek@blﬁ@&a?%(&ftﬁggcpmﬁﬁP e g top

val ues duri n contacti ng It was esti nmated
W@W% ¥ derdrspace @ncito seive as ap@h@ﬁt Q. i emem@r ( B@h

é%@wg%ad@& {L&a&egm{m&m] Je%%&ggg%n&f&smspmdmg

vanadi um cat eratiron o ydrogen

toche preheatizpna th@ wmitacting zonhyadd dgaehmttbm sbppouts €lthe |crudb fred was
I t unt of en _used in

PRBERIS A Eat orfhe W AR B IR B o PR ke "o

di sadv aat&lag&sﬂlcon cefiside mbingre (4:'1:1011!139 emepdsitiched on Rpf the silicon

dro in ontacti n dec ease the c sts
ORI dat it sORaGRRLER. B8P RS b Dl PbRE Rt Vasho
catdlgbead peghretl it Exhhiple 2D kaa@baﬁmd mﬂﬂ%@%@@ég&hyﬁmybdenmn
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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produced a crude product with a TAN that was | ower

than the TAN of the crude product produced fromthe

i ndi vi dual nol ybdenum cat al yst. Exanpl es 15-18.

Contact of a Crude Feed Wth a Vanadi um Cat al yst and

ano 2dd@égseronal Catal yst. Each reactor appar atRCI/uS2004/042088
(except for nunmber and content of cont actlng 25

20neS e S0 ARG Fitkhhgicd §5 TR LAA: (ARG, £8b Bhnydrogen

product separ t| on B
taribxd grsdesfeedaprewﬂh.’etostmam veha d 60 lin |(ﬁ10(}BxE‘e(EﬁB)eLBSVMaB 1h™,

talysts c [ vqu
GERTYar aYB Nl (PP L rBiopiie Sl iR e ety
0343 SE (65[!51"[?}30\‘& 8 pericichf tiateadd nmmmw &43‘ Wefdr 1 20okoutrsofor a total
each r 3g6gr was fromthe top of the reactor to the
ESr eactor. Silicon carbide was positioned

at t hﬁ:tél@tdd@&b exited e coh@Btiigtondstind Wetiep@atds asileb@ibed it

uppor Each reactqr had a bottom contacting zqgne and
éx éoﬁffaheféﬁosgu upgedluring gonjactipgwasdespied ERE
@am 4R ERAnSHIL | 2 et Y dfogeh BRRKL wak -1 0.9 NetihB(C49 RFBIORRAThe crude

each reactor, silicone carbide was p03|t|oned on

mreé%hact hBAN®S 675 n InBtammle 1z3@n@ hydrogen wptake avps insgiznge Hom 2.2-

319 NeHA185-18, 7@51?2 md 4 rudbréd 205‘%/ Tl a fafigefrom 0.3.0.5.

IPMM@MW@W@EW@@GW@# fred adth thtymelybdenimenadiwar
OG0 NG @@Fcf‘gﬁn ﬁé’:&lﬁ%@& (kjﬂhgﬁI&S LB % s R-SAab o /m QS 36

two’ cont Bottom support.
RCEB 40 SCEB),‘aachﬁd conde pmﬂgpttjasd a TAY ipregwe dma2- 0 5.

e R b O S B WS Mbb' A b
ll}dt@e;mta/s gerleratearat thalrﬁe d&107 Nindine! (651SCER) duriag contactmg of the
Zone

- GRS it Bl SRR st it delie alows
« Ipssthydrogen toybetusel Iﬁ'elid]ﬁdcedﬁ%&tlvd)lﬁdmlaﬁmﬁmaﬁ'hyc&o gen uikiein

talyst/sil '
GRSt Rbt ©rpivae PORHEes At Aver vt audes:, TR frement
fbﬁlesﬂiyd%h?ia Huﬁﬁgadtonﬁeﬁn(;gl tb&&ls/tcﬁtﬂdcteﬁﬁthtt € aosty di@rd&e@smgmn(dso
osSI Tl on | om_cC actin zone
Wi t h%‘%é“"é‘a]éf £PYRet ot @59&39&3 B‘%‘gﬁ]& @N@gg
ﬁaa@basemaé 9&@&& hifhda TAe tHEB W weeB &t th TAN JoF el duct

3. The vanadium_ catalyst/silicon carbide m xture (30

rrpgucsd fomdhs ndividual molybdeaum spaly#int acti ng zone. In

kL1518, Ashtad Y b 'cQﬂéé F&atwitustva%ahwest IsKAr £
) C MBS posi tione om cont ac |n9
on Ba@brp@qt@r@apar@aﬁt @rﬁjpﬂt f%ewnber@%conte of contacting

i&k%@iﬁ?bﬁﬁl&?ﬁ%ﬂmﬂ e@h%d C@Elﬂoi/a? roﬁﬁﬁtlgé bft etth and each

e vanadi um cat /[ SI on car

cmld@tmp@cc aulysisjweraihe samesstdessribefl inExpmpletdo Wb@tﬁﬂ)@tﬁt\fmg mixed

‘ﬁ?%g?ca @iﬁgp/t)@nééﬁano@f %ﬁ%&% Qllééeog &ﬁﬁj?%eggrl E)%t catal?rst unless
s ise mh@tadn Teaciude fead How itnepch coactor @asifiiem (Hedon afhe reactor to
a f Ex 3 S 1 5- Vi t.he
P B P8, Yo B oo B ot e o
ﬂ/etab e bbmqan sdppbiteEachaedctr hadibotoiichatdctinrizoht amkrtop contacting

t hro eat zone, .top cont I.ng,zone, bottom
0Bt A6 e wa R Si1ERe cHOE o S et ERLS Sonting zones of
each reactor, silicone carbide was positioned on top of the top contacting zone to fill dead

space and to serve as a preheat zone in each reactor. Each reactor was loaded into a
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reactor. The crude feed was contacted with each of the
catal ysts in the presence of hydrogen gas. Contacting
conditions for each exanple were as follows: ratio of
hydrogen gas to the crude feed provided to the
rweQisneesms 160 NnB/ nB (1000 SCFB) for the fircitusitosdszoss
hours and 80 N8/ nB8 (500 SCFB) for the remaining tine

rd 0 a 9 MpPa
PEigh8 puide ftRucted o ng el ENERonlRR 18 ohiRt come, e
tmceconraetit @zdngs, mdtheb&ttﬁlél@bartF) over a period of tine
and i nt.ai ned. a 343 C for.a total rup tjne, of. 1400
Pour o L BERIealhs v atian ST P Feard ki prele 2
mdlckedﬁvﬁhdlamdﬂhoﬂal&thlwm 5 netal 30 catal yst having a
por e stribution w nedi ap, por.e di amet er of
0" AR Ermplsri: ARl e s LiRaR e B PigR i e (A g wed
béb&ﬁdﬁ@d th tRObELtoPh EdRitadiings ZonbWhitthe H)ddittbnﬁl d¥RAY BB ROMhE

ﬁ{;eter in_a range from 250-300 A, _in the presence of

talyst preparedipyoidie method describedn Sxarple 5. ihe Hanadium
PRA&licER daftide lﬁﬁ(ﬁn‘&pg% SositibdeR ih ﬁmgﬂﬁfoﬁﬁﬂﬁn zone.

propertles of crude eed,” while only ch

smal | InFemnled 6oaradditiona setplystésilicon carhldemzm( orfUoras

D

nolybhepupy aatrdyst propared byl the methiog deseribed in fixainplg 8n The varadium

e A B LR A Ye TR T ey REh Pl ol B

rmst In Bxemple 17han alldidlond] cothlystésilicdne fiate {38 enitX wmpj)ammned in

8 ilom Sy AR B AL S b S By ol
catalyse as mpﬁrehh Exbmple 4 mhe varaGiim atdysviiicmsiatbideahixaire (30 cm®)

rmst 517t1%% tive O same properties of the crude
t RBFY n&ude products produced in

Ex annh@s(aﬁfa}enz E;&ed’? (mwés WorldRlorpérationl New Y orid, 008 A0 (30 .
h API aV|t %FEP the crude feed. In contrast, the
BE?d él" (FORACRE #8%€- non- cat al yti ¢ conditions

( Ex artwu&e (Shftod Bhsig) rmﬁzm €5 Brapies el 8 Wividy the fropaiebummarized
osn% gnd d cre ed APl gravi c_%Grel ative to_the
Rk ﬁi A dvag| dt@ o 9f tht repgier. Jihg qride dked oped fareeh the
ﬁg@h‘daﬁﬁﬁ@ oy | b&ﬁ&‘&h% YorR r]ﬂ)tt@ﬁﬁfoﬁﬁ&ﬁﬁ zoRE an@bont Shopdit of BY

e possible to in hat coki ng and/or pol ymeri zation

wsacten dhe cpide feed aws C%@tq drivith cgelpof thesatalyiseis thepresepsn afc t
Bdrégefghtd Q?dﬁ%ﬂgﬂ{on&iﬁbﬁs%%ﬂeﬁ%ﬁeﬂ@@e&%ﬁﬁﬁ% Nhtio of hydrogen

systens and he catal ysts 3t sane as

ghe dothe sawge iggd iE%HFﬁ@Fl@ the TeFPitel' proldiNmén” 0009 BEFB} fgythe first 86
fRedsd s@ﬁxﬁnihhsg%' SEPRYRPUE rénd; ngﬁi’e V\bpééa LBV was 11, ! and

contacting conditions were as id of
IToIANG Yeas 5QH§P% 0108 $2 psi). Lithe doptectingrzondsdesde haatetihncremmalbfrto

SE69 WIS NP OB R BLFR Ched B e

hmlsa.371 C (700 F) for the total run time. In Exanple

19, LHSV t [ d
et | DEeTXRES B S B o eplaB R i G Sl
datatlysf mlr@& fooeisize dlaﬁbbttohesﬁthtmﬁedldd]b‘aué diegetersizoaded to

and maintained at. 20.7 h"
combmatlon with an a& ttio catalyst hav?ng a pore size c[1stnbut10n wni a median pore

diameter in a range from 250-300 A, in the presence of a hydrogen source, produces a
crude product with properties that are changed relative to the same properties of crude
feed, while only changing by small amounts other properties of the crude product relative
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In Exanpl e 19, the crude product was anal yzed to

determ ne TAN, viscosity, density, VGO content,

resi due content, heteroatons content, and content of

netals in nmetal salts of organic acids during the

twmopmmuds that the LHSV was at 12 h-' and BIT/UGS2004/042088
25 Average val ues-for the properties of the crude

0 s e o] B s Sl 0k By

hYdI&mwukeEﬁﬂlemeﬁeqdewaobﬁmdscos| ty relative to the
TAN " |

APl Rt o iRl Tle 5 GEIH e i rodi g sa of ot most
A% of ﬂm?lTAN ofthe tiude feed fte Ekemples IS-0Ri Dl crudet produets phdhced in
EREhaf (i BRED Bl R0 ST Ot a! Bl o Drggi Somtentof

01080 3D°, andSis¢odily 664 nfos] B84 MBativOtd th@s&wpﬁ@erﬁdﬁabf N?Brudc feed.
e .crude

nte and C5 asphal tenes ¢ en
ol *3&@?@#? DR PO RICREIE EGtRss o1 Gagthad an AT gravity of
ml@%mgmgfagjoﬁﬁgcrba@&&gduced sum of the MCR
content and the asphal tenes, it may be inferred

t hat RspnEash dhraruderoduet pradnced wadsh peatal yticgondiions (xample
p?oild uct éIdaalt' grg Hﬂg %?g!?cgl [ofo) niﬁgﬂ%}&gfﬁ 79 %\/\%‘:l A%ggrfglg’éﬁ%%%w to the
P@m&us@@balitxrzos@f thesredeJeadgmFren thedngreasedhgscoitiyjand decreased
f 4
501 o), iSRS oS LBty e e o
Wh&ammﬁtﬂde product was 80-90% of the sul f ur content of

EQ ! iif é&ﬁgc . Zt%'a? Feell it % L uc Sta%t&%ts()ﬁtems and
theigxtalybts swerphthe brnecs desuibédnig ExmnplmGs The prviperties bfahe @rGde feeds

B ot RS PR B0 KPS e oo o
by‘dnq)mntgasem théltradefoed prby.dmo ﬂseaieam mlmo disg’s(1600 SCFB),

13 MRa g[8 msll e Rpere e e 8 Sonle BB R Rs prn 7

cmo ClE)S?Br the tdil rﬁlﬁi’rﬁar ]ﬁﬂliainple\lleﬁﬁe IL$TSof dumg umslmag %@s increased

rel ative, t0. I a avai l.abj e sngl | er
e S rnc S GPRT by L ARG 15 Toy 4% hotks, and thes the
uﬂsvdmaammgéﬂ 92004 0@ raeuHRId B0 o Fr %%&%Ct ion

site EEQE"F*B ave_si ze constraints (for exarrp

of fs i1P} e gale predugt g analyzedig feteming fL AN, Gispersy,
&6y, MG/ BbrteH SeSOR B AN %&t&@&ff&ﬁé 8dniéne Snd I&ﬁcnt of meta]s 1n metal

contacti ng SXSt ens and the cat aé%ests were the Sarne

2908 6f TR g fe e prHedhtidke LSW em ahAZTG 4k et 20.7 b
&9@%@ fdritid B 0perties bRk Grufie bibdlidtSare LowWipm: ﬁﬂﬁ%dpkp 18.

of the reactor 15 and contacted with

c at al @Gs&hgwnrm Tatde 6.G c B theerida grodoetdor Examplieel Hhad aaedised
PAN ¥ Y LQRE JioBE féﬁ@e 13 tl?er”f“fgl@ a{f& g@ l"/?sgos}_tﬂ Sf I8Rrude feed, while

contacting zones were operate
the APE gravilly ebthe Gude produat yas biHel H0Vonfshe APT grevityogf the crude feed.

ﬁ%&;p@? ltlﬁ r%g Ml’ﬂ? ?(}1]/\'? n? toaés ag;gql}ahte nes ﬁ%nkﬁwgsmg\ﬁgasﬁga Eh? %’ﬁb(’f the
MR @nteat and G}fasﬂsiyaﬂmag ecmtetmms wedeaced 2éative wlt}waﬁmbﬁﬂxe MCR

N8/ CFB) ; and essu s 6 9 1014.
Bt haRehelteiys R ot B SR o Foot o HEEBHEGR ot MR
aoateat Msetslﬂﬁlté@ls béniént andHBd/redased bum 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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h"l; tenperature in the bottom contacting zone was 315
C (600 F); aratio of hydrogen to crude feed was 160
N8/ n8 (1000 SCFB); and pressure was 6.9 MPa (1014.7
psi). The total product exited the bottom contacting

ARO So080cka@as | ntroduced into the 25 gas-|i qupEriNieR042088
separ ator In the gas-liquid phase separator, the

d u ct was ar t
LT S SRR el S5 BB S e
lflﬁals dethe eride &e&Amlanmmﬁ&:mphfaha amdsprodurt eas so-pmsroﬁga sulfur

val ues, for roperties of crude product obtained
uteptf th f’rf'é“etfﬁe‘ﬁ listed in Table 7, FIG 19. The

cr udesdRgs hasd Efeﬂ%n@&atathat @nﬁc@gﬁmmahee esntrolled such
content 30 of 0.055 grans, of Hg}ntenes er,_gram
that 2 H: thrgh therioataghint ons s EeRAeF TA BRPIGPess

tﬂatlaégﬂ;@gs@\i aﬁ, SRR ERBSHBRESWIEP SR proferfes) TBe ability to

grans o 't enes per gram of crude product.

sfhetl\@y ceptrad nremsr of greruda feed i kiqnid bml:(épiﬁea’els’ems gigater than

Y 2ok \8reGE
pr o %‘9"%@@3@%@%%2004/ 042088 The i to

mmrclamnmﬂabimespm a@ssmallﬁamelgtzd mpallew thedreatmppbof

BLATH oot 8RB 1058 Bt & pebdiR b RLiftk (RPRIE Bz Ofnstrlifis (for

mmﬂld:cbffslﬁfbfaﬁhnm)st 10% of the TAN of the crude feed.
l. ] du g

&b&tﬁbﬁ@ @sf%inb gitd ﬂlb aathlbms wmalea sahrem desotibesich Bngnple 6. The crude

teehbiig th GoppisisladdR 3P ?emﬁéﬂé‘%%é‘@e& Pt e

drRdftatted WRE aRARo bﬁtayﬁte ghiraé Wboﬁfacﬁ'fg aneia Itfieep’t&nce of

content in the crude relative to th  different <. -
- st fospradice 8 srads prosiict, wwgl%%mmﬂeﬁgm&eﬁg erent -
- kRPHetkQn of the content. of nmetals in nmetal salts of

organi c acids was 10 enhanced, usi ng cont ”edlolﬂs 1 b,
t enpereniasting ennfitiopd i thetop contanting zopeee 2 foflowes’ ESY pas

{e&g d;‘af?ﬁ'@in th nﬁxéﬁﬁidﬁﬁk 361t wRI6H AT ¢s0dtoeNta ritfo dfitgdREIB crude

ct fro e 20 was enhanced relative to the

e@IW@Q 16N/ §€EB)=|@B@ sressurpvas P Mba (L ddibent of
the %%ﬁlﬂ ions ;n{tg&cff%mhﬁc&ﬂohg werez8 kdfowée !LYISV was 1

const ant cr eed product m xture stabili
¥ htempesaire dix tbbéom gentarting Eonscvas 1 PoG L0GSF); fsatw:ﬂfrhgdfégen to

m%ﬁee{i %E[fﬁ{n%&i‘/&:* ﬁlfeoé S Pﬁgfan&&%és%fe%&% ZOPe (ﬁilh@?ﬁ

Fefrova I"ar “wel ght conpounds
exanplte, toﬁspramhameé mamu/comamgamse g IWas mmdmegaﬁp ¢he

d h
SISO PR G D MG Ll B RS YR pRRL s
@pd/a&ﬂ istb lthblcrmwduﬁmnd gmrﬂﬂieerudg prosluctrvis oanthcr?d;Iy analyzed to

Rermoval,. of t oun at |lower tenperature allow
dsferp ’ﬂ%&?ﬂ h%%n? d before they plug 20 and
coat | Av@ageahRky ol the ;i:cﬁﬁll:tﬁb yf drode madichgbthine] durmg thefrut bre
cat a| s opera at e ar e
Goel e B BRE 30! e e kb B LETRRE LA ETs afsPiconten
o o@g}hﬁ@éf ©f as?naﬁéﬁad oefrpad opBiddefctat Phetsideasoduct had an

Slurr A bul k net al
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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« thedeeplapwpight compewrdsi(fey exampls, C

catal yst and/or a catal yst of the application

(0.0001-5 grans or 0.02-4 grans of catalyst per 100

grans of the crude feed) may, in sone enbodi nents, be

slurried with the crude feed 25 and reacted under the

fwbhevslofi@ercondi tions: tenperature in a range pemig2004/042088

85-425 C (185- 797 F), pressure in a range fromO. 5 10

MPa, and ratio of hd n,source 10 ude . f 0

Yo 60 B ookt seon S o Pk abhons 53% of

fh@ aﬁirlceﬂteﬁﬂ dftebelsamp Mgm thd@udecheadd ahp Meduef the tdode prodate was
duct is separated fromthe ca aap%it arﬂglor I esi duaIed

%trﬂmfel@"é@ﬁthe 0o G utarent SE-aH FRTEHG R

ﬂ or centrifuge. The crude product may 30

av a changed TAN, iron, nickel, and/or vanadiu

cont ehs demsatedsiauFsemples 6 aad At brvnga ﬁr%ﬁ@ﬁ?%é@ﬂiﬁwecﬂng
ﬁ)tper I a% fur§ A6 sb o€ gowéilﬁ{aglﬁé' conRidgl teRpdrti Mt second (in this case,

I've enbodi ments of various aspects of the
bcmom)tzomrtendsl tb ettememthe resuctionef Cn asphaltenes ¢ontent ig tbm@u%rnmduct

it P G bty Ep ke bW eny@EREL S 101V Ve on y

and i additenallpgreduetipmefths tortidt 800SAI d6®etal salts of organic acids was

e G P R e

pétadsfurt £nd d@ﬂmﬁﬂﬁ)ﬁfcﬁt &fake érbde prbdlEt ﬁ'am |mamf)le A avas enhanced

|nvenwé§f&g’¥m ﬁ:h ngﬁ{tlgsbed N P@mg‘% {@F. %roduct

BemStiafipld 6 iR a kditivelyQdastarit kiude feedtra prutkicidaixaire hehilny for
herein, parts and processes nmay be reversed and
eachieRAPle a8 eaRge b P-ValRE | nvention may be utilized

i ndepgRide Ridwer téMperdiire WPA it EitaRERAS0RO blldves 1emoval lof thedikh

in the art after having the bengflt of rrubrgzt s of ic

Eﬁﬁs)%a% HEALS: ﬂo*%&% B&lﬁ:ﬁét@ it/ drethpodtRIB B4ving phykical Properties -
Irit an sco e of i nvention as described in |

pﬁ@fmesmaoéiphgmkmm@r eggpie) spwe andirctars). Remnqughof these a

g@nﬁ?&ﬂ{i? Lt l%&q&ﬁ%&&}% gﬁﬁ%@&h@oﬁﬂHﬁ{ds t&%ﬁlb%d&fore they plug

con InNg a crude contacting zone with one

ond et the @dﬂhblyswebmﬂ@m@"rﬁtb%’éﬁq obthsreatalyrty apesgng 4 ighere
ttem(%, m?rgyg,g\% % e g %tﬁrm Hn Izulggs the crude

e pro I|qU|d
pacCofis b3 Catalestoas aclurrsie & o metg]
a S 1
tgl%sthagsﬁ Se So:?glﬁ ﬁhcll)a on (IO 0@6% k Erhits eog 3@2-64 #Erngﬁftqﬁlyst per
QOO pafisdi Gheptﬁl’de g?tedbrmaf is Bmﬂeaerﬁbydduentsahcjslmeﬂ e@bﬁhm‘ede feed

3{’&‘&’}%&6@%{35& f@} % gsh 3 epeP B‘ﬁgﬁ{ aemng ul%r ecte Q# rore

Got eFMpiessate ihAearige fioarl. ﬁ-liﬁmaeanddmeo afthydmgen source to crude feed
of 16-1600 Nm®/m? for a period of time. After sufficient reaction time to produce the

crude product, the crude product is separated from the catalyst and/or residual crude feed
using a separation apparatus, such as a filter and/or centrifuge. The crude product may
have a changed TAN, iron, nickel, and/or vanadium content and a reduced Cs asphaltenes
content relative to the crude feed.

Further modifications and alternative embodiments of various aspects of the
invention will be apparent to those skilled in the art in view of this description.
Accordingly, this description is to be construed as illustrative only and is for the purpose
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conmpounds of one or nore bulk netals and/or one or
nore netals on a support, selected from Col um 6 of
the Periodic Table, or m xtures thereof; and
controlling contacting conditions in the contacting

AﬂﬁQmﬁMﬁﬁ&pdlng tenperature, pressure, hydrogaifrsR01H92088
| ow, crude feed flow or conbinations thereof; such

C roduct has TAN o at .nost 90@60
biatching oS SEfIE BRI e Abered ot 8F et o 8 doteotiaps Tt to
Be fiRRtstiid that eHtfeiMds of iheﬁ@veir&&%h@fmbhda déseibed WereGDare B Be taken
of the. crude feed, wherein TAN j as determ ned gom

Rbembssiments. Hlemenisand matcrislrnat bs sbsgiguted for
ﬂﬁﬁ@e&éﬁ ﬂﬁdie&h‘ﬁb@eﬁﬂé:ﬁ’%ﬂ@ shdPedddses méy bé kveriBY HAeASin features

claimed in claiml, wherein the TAN of the crude
9%@ invention may hm@ilz%lonéemnd%@t ali gs wepld e appgrent toemg: gkilled in

0% R B St TorEhRatos okt B e
mhgelemmﬁﬁ@ﬂbﬁ%he@m witleut depaningfrony the smatmi a¢opeREtHEAN

el o B s oo e T e crude pr oduct”

isin arange from0.001 to 0.5, from0.01 to 0.2, or
from0.05 to 0.1. 5. The nethod as clainmed in any of
claims 1-4, wherein the TAN of the crude feed is in a
range from0.3 to 20, fromO0.4 to 10, or fromO0.5 to
5. 6. The nethod as clainmed in any of clains 1-5,
wherein the residue content of the crude product is
80-120% or 90-110% of the residue content of the crude
feed. 7. The nethod as clainmed in any of clainms 1-6,
wherein the crude product has, per gram of crude
product, from0.001 grans to 0.8 granms, from 0.0001
grans to 0.5 grans, from 0.0005 grans to 0.4 grans,
~from0.001 grans to 0.3 grans, from0.005 grans to 0.2
grans, or frgmO.01 grans to 0.1 grans of residue. 8.
The nethod as clainmed in any of clains 1-7, wherein
the crude feed has, per gram of crude feed, at |east
0.2 granms, at least 0.3 grans, at |east 0.5 grams, or
at least 0.9 granms of residue per gram of crude feed.
9. The nethod as clained in any of clainms 1-8, wherein
the one or nore Columm 6 netals are nol ybdenum and/ or
tungsten. 10. The nmethod as clainmed in any of clains
1-9, wherein' the Colum 6 netal catalyst has a pore
size distribution with a nmedi an pore dianeter of at

| east 90 A, at least 180 A, or at least 230 A 11.
The nethod as clainmed in any of clains 1-10, wherein
the Colum 6 nmetal catalyst has a pore size

di stribution such that at |east 60% of the tota

nunber of pores in
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the pore size distribution have a pore dianeter within

70 A, within 45 A, within 35 A -or wthin 25 A of the

nmedi an pore dianmeter. 12. The method as clained in any

of clains 1-11, wherein the Colum 6 netal catalyst
conprises in addition one or nore netals from Capusgea epc P
of the Periodic Table, one or nore conpounds of~0one

or nore Colum 5 netals, one or nore netals from

Col ums 7-10 of the Periodic Table, one or nore

conpounds of one or nore GLAIME- 10 netals, or

m xtures thereof. ‘13 The net hod as clained in any of

clainms 1-1 wher ei n the Col um netal . catal yst o
clanprﬁss@t#%ﬁ dagdi Prefusiecor ﬁﬁwéeewgr%&t of (SRR R

15 of ch@a@%&hﬁd'aC crﬁ@@ e8P BY; o?&né)fwn.th one

one or nore el enents. 14. Tems
chri mede| oaaaizystschal tbelpiasenizer eifn at hgrd:mgemr amnEe to

catalysts |se|n ddition_a ddi t i onal

BranRe %a PR PErufcr Ehek SullndeR, kb8 Brmge product.
CkblSéféi)MttlQél ¥rhheappBduat pere digdiRbemiftude |afta§t5 °C and
60 A, or at least 180 A 94 15. The nethod as cl ai ned

i O B WPac| Bhescrude, fopdrbpningeactogalf agddi gumber (TAN)
B84 Fast lo®y 1OPhaPEL e PHBA! RBibE 4)+8hifABhent
anfy af eastrs0 1i Igrambeocti pesbdueepbedgiamt b€r crude feed,
c ri sef conbi ni n‘gfthe crudeégroduct w th,a crude

a

S are 8f of PG FRERLKBLE GATPERELRE, GBS Q&g more
tlfhlf]@ e 8 P8 €445k / o - ofe NBE:NRdrasmet i Bedni B 80ppehrt,

claims 1-16 further conprising the step of processi ng
@ﬂlcemasijefmr@d@mlum 6|l efidthe Bevdiadéct Tahipor paei o more

heati ng fuel lubrigcants r.chem,cals. 18. The
oS |8 o ox moBt B30k peBhaB  SHEBE spBo o Hore
el e H Sduppdg, sdPestoderpomdosiumh hefbkaed
into one or nore distillate fractions. 19. The net hod
Feriodifedratl @1 fxenivteressthapepti nakfle processing

CONPrdSaSro WO E6A8E 480indOconditions in the contacting

zone; including temperature, pressure, hydrogen source

flow, crude feed flow, or combinations thereof; such that
the crude product has a TAN of at most 90% of the TAN of
the crude feed, and the crude product has a residue
content of 70-130% of the residue content of the crude
feed, wherein TAN is as determined by ASTM Method D664,
and residue content is as determined by ASTM Method D5307.

2. The method as claimed in claim 1, wherein the TAN of the émdé produét is at

© most 50% at most 30, or at most 10% of the TAN of the crude feed.,

S 3. The method as claimed in claim 1, wherein the TAN of the crude productisina
_tange from 1-80%, 20-70%, 30-60%, or 40-50% of the TAN of the crude feed.
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4. The method as claimed in any of claims 1-3, wherein the TAN of the crude

product is in a range from 0.001 to 0.5, from 0.01 to (.2, or from 0.05 to 0.1.
The method as claimed in any of claims 1-4, wherein the TAN of the crude feed is

5.
in a range from 0.3 to 20, from 0.4 to 10, or from 0.5 to 5.
6. The method as claimed in any of claims 1-5, wherein the residue content of the

crude product is 80-120% or 90-110% of the residue content of the crude feed.
-7 The method as claimed in any of claims 1-6, wherein the crude product has, per
. gramofcrudeproduct, from 0.001 grams to 0.8 grams, from 0.0001 gramstoOngms,
- from 0.0005 grams to 0.4 grams, from 0.001 grams to 0.3 grams, from 0.005 grams to 0.2

| grams, or from 0.01 grams to 0.1 grams of residune.

;8 | The method as c]almed in any of claims 1-7, wherein the crude feed has, per gram
of crude feed, at least 0.2 grams, at least 0.3 grams, at least 0.5 grams, or at least 0.9
grams of residue per gram of crude feed.

: 9, The method as claimed in any of claims 1-8, wherein the one or more Column 6
- muetals are molybdenum and/or tungsten, j

- 10.  The method as claimed in any of claims 1-9, wherein the Column 6 metal catalyst |

 has a pore size distribution with a median pore diameter of at least 90 A, at least 180 A,
orat least 230 A,

.11, The method as claimed i In any of claims 1-10, wherein the Column 6 metal
catalyst has a pore size distribution such that at least 60% of the total number of pores in
the pore size distribution have a pore diameter within 70 A, within 45 A within 35 &, or :
w1thm 25 A of the median pore diameter. _ t

12, - The method as claimed in any of claims 1-11, wherein the Coluinn 6 metal

. catalyst comprises in addition one or more metals from Column 5 of the Periodic Table,

- one or more compounds of one or more Column 5 metals, one or more metals from

- Columns 7-10 of the Periodic Table, one or more compounds of one or more Columns 7-
10 metals, or mixtures thereof, |

13- The method as claimed in any of claims 1-12, wherein the Column 6 meta]
catalyst comprises in addition one or more elements from Column 15 of the Periodic
Table, one or more compounds of one or more Column 15 elements.

14.  The method as claimed in any of claims 1-13, wherein the one of more catalysts
comprise in addition an additional catalyst, the additional catalyst hawng a pore size
dtstnbutwn witha medlan pore diameter of at least 60 A, or at least lSO;A_

alq-»a‘-
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15.  The method as claimed in any of claims 1-14, wherein the crude feed is contacted
in a contacting zone that is on or coupled to an offshore facility.

16.  The method as claimed in any of claims 1-15, 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.

17. A method as claimed in any of claims 1-16 further comprising the step of

- processing said crude product or blend to produce transportation fuel, heating fuel,

lubricants, or chemicals.

18.  Themethod as claimed in claim 17, wherein the processing comprises distilling
| the crude product or the blend into one or more distillate fractions.

- 1% The method as claimed in claims 17 or 18, wherein the processing corprises
hydrotreating.
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