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SYSTEMS, METHODS, AND CATALYSTSFOR PRODUCI NGA CRUDE
PRODUCT FI ELD OF THE | NVENTI ON The present invention

w@emwsnedoky rel ates to systens, nethods, and caPEl/yS1084/042343
for treating crude feed, and to conpositions that can

\i
%ﬁ?ﬁ#@@%@?ﬁmﬁ%ﬂ%ﬁ? o RO GNG # CRUDE
descri bed herein relate 10 systens, nethods, and
catal ysts for conversion of a crude feed to a total
FIELD edveiE MpeERTIoN e total product includes a crude
— product that 1S ali

at 1s aliquid mxture at 25 0C and 0. 101
MPEheamesehbiavetoncgeneistis 1latepor typtems; mgihods angt pafplyety for

.relative to the res ' : ed.
weat e MR LR S FRRERM (i BRIRBES K i R e
methf®Y, endlBgaly sabMVRr@paetlhilgseithatentdodimdntaddsonibdderein relate to

crudes to be econonically t ra?sportg.d, or rfceased .
systemmns; mgthedn wash eatalyals foronyrsiop of a srude dd g thitaf prodpsteyherein

the tc%t% Cq?‘léd ot in%lﬁgl?éégiéﬁlgl %r&fu?% is 2 R ROV ARLR QeSS o Hﬁ’@@.lO’FlMPa

e ac ccorrg nents that contribute to the tota
and 1€ bfle oLimbRY propebAds thatodre themged ralivede the Birsativeapropeytsdo! the
crudes with a relatively high TAN may contribute to
crudeedosi on of metal conponents during transporting
DES%@%%&QFWLR@@AW di sadvant aged crudes. Renoval

rom di sadvant ag}:ﬂd crudes may
i ngnidesthehkavieoak oy meeeensaltabtle mppaxsiedithat do nploriont e grydss to

vari ous bases. Alternately.. corrosi.on-r£si:sta
be echgmiaTy SBRTOHe b R P PR CBBOT N RO SRRy
referRIIQ6 &S SHiBA VAR R @Gdes”.The use of corrosion-resistant
metal often involves significant expense, and thus
t hBisadwantsiged eradesmen inclidesrcisis corapoentsihat ¢pRifipHg to the total

acid gﬁxﬁlb%n(fﬂég??)‘f t'ﬂgtcnﬁi% fge%siﬂi?'%iggrgtg | térﬁ&és | Q&qatfv_‘ély-high TAN . .

0sion nay 1 nhvo Ion of corrosion

may cHittibite@s sorkakist sfadwantoagetents dodsg tafsppeing radiopprocessig of
and/ or processing of tgeﬁaj sadvant agﬁd 04.u es.i Ttae use :

the didyastagsd icaier nREBPYH0L AR RERIRTIFEfrymAfijadypataged crudes may

invofélg gh&ﬁﬁ:@ﬁ}/ HSRe 'tzﬁltg%fﬁﬁ:@&ﬁnﬂdﬁ@nt@ Kifefard0sbaes.t ARernately,

Ity of product’s produced fromthe crudes. i
corrdsieatvanhtmerlsanadesusf tretramsportation eqeinmdny apd/orrgeessing
Jevels of residue. Suc [ | evel.s of resi t
cquibiBOe TP 001 o sereisRgEnarveres TRRibythe B (iR fho
thus, Uhe 16 SRBKBHbh Y8R tarftacdtdliih bLiStinddpashianhagadt be destable.
often contain organically bound_heterogatons (

for,
Anotramethed te inbihit cormpsinganay iavelve peditigr Al 9or@8wﬁp@éﬂﬁ>r§ to

. _bound het er oat N ' ' .
oG B CRUA BNy ROt LS i BRYE A0 rues
The uSCdfuRderokioh atHiviedry nialy @bgaivelynifecoéquiphait usahto pnocesmths crudes
for exanpl e, nickel, vapadi g@ and/or iron. During

and/py the ayalith T Brodgee Rredugefeiomytas gpdes.

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

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

have an adverse effect on catalysts.
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cont am nants and/or conmpounds of netal contam nants,
may deposit on a surface of the catalyst or in the
waeeiod/oedkume of the catal yst. Such deposits naRCT/HERE4/642343
decline in the activity of the catalyst. Coke may form
a'ﬁllsgcfvagt% érhde%nmﬁf‘ﬁrg:h%f%t eﬁ’d{/élg%gﬁi ﬁﬁoxﬂﬁi 8Pindtal %rﬁammants
during CeSSI n I sadvant a crudes. It may
for exzagild, yndkel Ivewm&ham&i/cbmmm dbaling processingwiftsycloérudes, metal

cat al yst. cont am nate oke hte rature
contagge@t%md/wom@%& Snd %@%f’%’w A Fid (o Suface of the
catal ﬂ)f MithY v&l Volin & 8F @k XatalyR dﬁlﬁh FpUSH thiNecAnt aldyélinetif the

eteriorate. Disadvantaged crudes may include netals
act1v1tyloﬁthbahta13'aﬂts of organic acids (for exanpl e, calcium

@‘ﬁ??s' u n%)an d/ 8[,0@ B‘?Sl{%”p‘fa%jysf% fu?%%ar a% %‘aag@ ?%%n ulg processing

of d1§iﬁ§ﬁﬁ|e\/g%ﬂtcﬁﬁi%g RHEEBe B6t1Ge0 Y@Rhéarahe PitalyEs aesvity &ffa catalyst
exanple, desalting and/or acid washing. Processes are

contapfinased et soke. eiligh nempemavesmsedrdamng FRECESIEEN fiffyfiso diminish
I [ ts 0 e present. In
the a%ﬁvrﬁyr Z&e ?agq}’ﬁ% 1T &hi v%enéagﬁgéﬁo \%ﬁﬂeﬂﬁr ?‘{/ pical ly
depRadvantiged clubiés ﬁ]?a? eﬂid]@de aetafsdn enevdl shheof@abahiy atuds (for

nmetals in nmetal salts of organic acids ng%/ ci_e posi.t
exmmﬁeefcélmm patassiumrandir godiym)mddetple inaetnl salfsgtypeganic acids are
U 1
ST e e R
desalmlﬁgm/afacscamshmg organic acids, at the top of the
cat al yst bed ener al | esults in

presises A 8 i %aﬁefﬁw&aﬁﬁyc%“ ea‘?ﬁi‘v&ﬁ?lsd? mytal

salts ‘b? Broafitakis Erebﬁ'gsenwb IEON®ast th RECKEEAR] vanhdiufe valicls8bically
rgani ¢ aci'ds may cause rapid deactivation of

deposiahedr yist sxterDilsadfran vbide ¢aiehyist @set@ia}n matal salis ofogeamicacids may

0X n_col ound reat nt facil
dero g YRR R PR TR0k SR BB L Bp8BF 3P0 por
the ch@B8t bdd. A% cﬁf)@‘i@oﬂfonwmiﬁ&ﬁs ot eghasle,ahetdisSmehosd salgest
crude may encounter problenB duri ng pr.ocessing

orgaige geids.ct Sieyior Al Bxerpstlyid ded genssalheispd 13@;;1,1%62156 in pressure drop
oroHERS A AP N ML T COTRRA ot

salts @l Gfgaﬁicsimdamﬂyafauee:raqbsd dmnM1mwf@xiaﬁ,atSL on of ethers)
that are difficult tqQ repove fromthe treat rugle
(ﬁ? ngrea ment

anHi8fvaniazed SRR S IREIHTT afR oG BPhEP Ul

HES Ve AokyoRA SMEABIS 20 Teakd 01652
fac11%{e§g%§gr??%§gl g?%%é%‘ed%ay HY(G:l udeoh{/ggr ogen defi C|aent ST

of oxyggehn peragribo g dlsvﬁwt@ged@elm may excobyigr p@@iﬁr@ﬁedurmgemcessmg

Ors R BB ST T b P98 e i
compiiial KoREethlE, Q&f@f&% Snd/854didld foembd Byfbﬁfdaﬁkm 8falcohols, and/or
processes are produced. Hydr of%(;natl on during

acidpfosmed by agidatipn efhethets) %131 grg diffignlt jermaye fipgo theriregipd crude

N T N R

trandpwetaREGAmes S costly to produce and/or costly to

transport to treatnment facjlitie
D1sa?1vantaged crudes may include hydrogen deﬁc1ent hydrocarbons. When

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

use of an active hydrogenation catalyst, may be needed to inhibit unsaturated fragments
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Di sadvant aged crudes also tend to exhibit instability
during processing in conventional facilities. Crude
WO pwsabiokity tends to result in phase separat i PCT/082004/042343
conmponents during processing and/or formation of
de I -
from Y L o By B oo L R o rtunent
1hdhﬁéwcesses often lack the ability to change a sel ected

Pl ) S0 00 BRI e
convalltRASVAALAGS .06 f‘gﬁtabﬁﬁ’i t&RAP LR ult GO PHBBIskRRAfion of components

processes often lack the ability to significantly
durmgqmmssﬂgamd/or farmiteadf andegjrablabymwdppis|(for eaempleehyhingen

onl,y cha by a desired anount the content of
sulfi eVVf‘fé?F r?nf}&ﬂ%BﬂBﬁ)t’%&?such as sul fur or netal
C ongAhileM Brocésied d¥eendhckatheaibilag esl clidngd @. selefdd property in a
processes for inproving the quality of crude include

dlsadaantagﬂgi cauds Wileawt faksg signiisanilychgeing plgerroperticsiethet he
A R R

signifledifiyabduce TN 8o eisadyastged tride @ﬂtﬂel,’lgt ttle sady tinteagest changing

crudes due to the costs_of diluent and/or hﬂcreas?d
by a dested amgupiheipenter of periia sePRARGRFUEh pradur gymefalon

conta%l%qgﬂt%)qﬁ Bhe &1%d@aﬂh§c§lq:\f@(@ aged crude may, in sone

i'ons, decrease stability of such crude. U.S.
Pas@n¢ piosssesiiob #iip®bingtlee Guahizploficrude izdlude Bld27g dibgnt to

disodsaH PR T 49 10Weg TS HOD Y A% RO BT POHTBIB0 A
dlsacfvgnt!;%&%g{)ﬁerﬁ&s 3k ddin@ diBeht ORfvdver, beAGRIl P ifireabs cosBT treating

1"to Tanaka et al., describe various

. disadyeniegskasdessiys teths costadf dibentypsd/or insreasedeesisiofgndle the

rudes cess
disadpBERRLamor AR R S H BBt ERL JhF b g ome
situaBORY, Héc&lsk ls!‘amhb}e@faém&Ec@lﬂermny of the technical
‘ robl ens set forth above. sum di sadvant aged crines

geHeSr Feteyt Nasy 6, rh dedite §Eﬂ1]éalﬁﬁf e 0 40P 3P Msyshpité
6,063 %63{0' finde E& §5w5g?or19§5?§1ﬁ§t 410 sRAGA® HHRbARK t al ;

adri ng endy’t o’ consune
5,897, QB@td 'Prablyte biealg &, 33iwa 6 tes Todchivy etrab.g eud @861 B§1 to Tanaka et al.,

treatment). O her undesi rabﬁhﬁ{f&@é Bertl es | ngl ugﬁ@
describy yarioye P§P°ﬁ$sﬁ~ﬁ Sytighiad Gt F PERSPE GO e nt S REPEESes:
systeéx < o @atalgﬁ§ H&Hﬁbe&h%b ‘ifé’tén?(s BQWE‘%rhI%v%rlﬁﬁ‘ﬁt&lﬁ)phBﬁiﬁﬂy

cont am na metal's in metal salts of organic acids,
becar—mcbfonarxyr@ahﬁ tcclombgemblﬁm@milf@@b abQi?l@ch properties t end

t o, caus roble conven Lanspor t
O S B RER pe NEEL BRRABPEBbBR cor exame
relatﬁ@[ 198h PAN, @Q@ffd@ﬁ@y&@ Headrak Ydktablefdring HRe®sit Hnd 3@ Ial’tmdency to
nd/ of increased usage of hydr ogen during treatnent.

consmm@selaweéy largesAnaounisi iy EQER dEBadivREnGIY Phenwadesrable

prop]exglf,:"egj g%:ﬁ{;lg Irgfgtlxpe\fg H]ﬁﬁéﬁats u oﬁhgﬁ&%le dllenfs ?gc? lu ﬁacﬁlﬁle

sion vant ag cru Into

residRe Ot Sal Wi Hob i hetedamintsalrietal mbmaﬁﬁﬁares meéThle iremietl sdlsaf
a significant econom c and technlcal need for st ens

orgaRi AR 62 QR CRUBPY SUBDOHN) S AR BCS BPG. GAYSE broblems

in C&R/gx&%nta t?&sb&ﬁlog'aﬁ@zgy é&{tﬁ%ﬁgfacﬂmes, including increased corrosion,

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

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

w0 poéneioons descri bed herein generally rel at e POI/US2004/042343
systens, nethods and catal ysts for conversion of a

more %Eéf%@lefﬁg%éﬁ% Al i@lal Y @Qg‘ﬁﬁc&ﬁ@!’)ﬁ&hf@g\na t&dhuRl need for

sonme enbodinents, non-condensabl e
systeﬂna\mﬂha)dsnmdzlmsnataljzmihh‘ewel qhaagessﬁlgwémbprammese al %@éa‘g taged

oSi ti have novel
RN T e B S R N EE T
SUMMARY 08 1R INXaiefFORNd nmet hods descri bed herein. The
——rnvmgtm—pr——ovu des a net hod of producing a crude

prInvhmd:lbnS «besmpbadshmgn generaly relafg te systenas neskersgndiaighusts for

C sts
convetion Qe g RR e a4 G Bager. o oL pitiliel 4 in some
embddﬁnéhti inBHicBnddn¥dvls Sasatinént{¥ns dostri®ed QédrePaso phreraltyudiate to
feed Raving a TAN of at |least 0.3, and at |east one .of

comporisionshal heve sowe womginetioss ef eqmppongntsithemsin: i Bis spmRositions can

ROre di_a A to 180 A,
be 0%1{1?9%8& nglbp s %sg%‘se{“ndt ﬂlea{()d? H?s%ﬁlf?%er of pores in the
ggH% 1ﬁ¥dﬁﬁﬂ pﬁdwgdds utrhethob a¥ progueingarceudt @roetay comprising:
of the nedian pore dianeter, ei.n_por
contagfing # Frde fesd With ere JapereRARAILIY H&é@% ﬁga’f‘%&%‘é&t includes

o SR O SRS ol g1

the ctdale féﬂddﬂ&m@@éﬂ(&N\Mﬁ at least OTANnd gt mstdmeexf thenesitilpsts h&yIng a pore
size %/E%lgggqq?g%g a 61; oy ea{jl:t}?ert]erg% Isq% I d 99@ é% Ionﬁ% (? %gwg[fl at least

60% %'f HdQoth BR ANt b RQB@? irPthe 'ﬁé&@s&@ﬂi@ﬁ%‘hﬁ%n hevipp agueediameter
total product t i ncl udes the crude product wher ei n

within6 4 pfithe npdiauesire d@m@mrs whergimpore ize dtribugionds ghdetermined
f
vy TP R 8, UG R e S S

prodﬁétfhbi hipuN @m\mdsh%% rmdheamAmfahel bﬁntetfeerd oherdin TAXTs as
as determ ned by ASTM Met hod D4282, and the

detemn%i%ﬁﬁ%%@@ﬁ&%ore size distribution having, per
gr?ﬁ%g&%ﬁ%&la%%?rgwﬁésom&t& Q%i e&ﬁﬂﬁlgt @cﬂd@ﬁrcﬂlﬁ@t@orﬁﬁnsmg

re noly num conpounds,
cont&uding ulcﬁlde(feeﬁlswm bgfhd)r mbrema‘ta}lbsiemlpmdme anfiosetl prashict that includes

the criaprdet vt Bresdie RIS & R iSRS Lo B0 R Plon arpa.
the %@Q £8dq ﬁeﬁﬁg“{ VAR Jreethasthher KildhsT, &h\é d)ﬁh@ﬁatﬁl%t@ haimed ﬂ@Ye size

D664. The invention provi des. a net hod

dlstr[h‘unpm vitheimglian pore densterdefct leag i %ﬁ Wmé@?ﬁ e AL Method

u f ee h
oS8 S b B TR TR R B RS B, o
0. OObh%raﬁfsliQ@ .08 %@ﬁd@ bf: infolybden€ith, dnéTbﬁ(ltnUfeanabea&L&Ccanﬂounds
e crude feed having a TAN of at .| east
caloglated anweight effmplybdenyn, asTiKbEEhersef ad sontep|ling Foqtpgting
t
conf 1 SN ARPPREPEIZ PASL 1 A 008 HALTAN of e e
feedbWhASHM AR ihacicbd28Rd mndSTNeMedtical P644. havi ng t he por e
si ze dlstrlbutlon conp e, or._nore et

ol bimventsn 4 o PEE oA L T odnp CridF grotuts, obfPlising:

contacting a crude feed with one or more catalysts to produce a total product that includes

the crude product, wherein the crude product is a liquid mixture at 25 °C and 0.101 MPa,
the crude feed having a TAN of at least 0.3, as determined by ASTM D664, at least one of

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

W@ emsae92ng conditions such that the crude proRPUDUSIVAE042343
a TAN of at nost 90% of the TAN of the crude feed,

as det@@r?{lgc% By AR MRl Igﬁi@r mded cgﬁilyé,%ﬂ%&{g Rashr654 dlsTIIi‘l%tlon

fnvention al SO provi met hod ~of ucing a crude
compfisiag uad or mofmﬁemlsrfg:m Cohinach pihe aa:mddeTaté@d)nwor mosére

comppynsh gs® prBots el gronGe b fet B RaRC s B

S 9 SuANRaiOthd Qi didi@ach urzt@r f at
there(#f argi%]agr:d Hﬁgj”&/&a{agﬁ g ‘%ndgggt %@3, atas detdgﬁ?noned g ASTMO :

y
most mmﬁmdjﬁm ofdizicrate feedswhesein THN i as determniped By ASTM Method

conprises: (a) one or nore netals from Colum 6 of the
D664per i odi ¢ Tabl e, one or nore conpounds of one or nore

MefRlifvehnfiohist ptivideR adhethdtboffgbdwdhg a baltleprodiict, comprising:
m xtures thereof; and (b) one or nore netals fron}w
contaGing arerud@fesfl witheorrarrineip gatFlpts & Prsliics @ tofal erodushibatipdudes

the chflg%Plé)%u%tr W rﬂrhtﬂe ¢ ald% ;Jd%?q 198'1@%ﬁ8xﬁ§e ar{t% @5&9@1@1 MPa,

reo erein a nolar ratio
the cidfle Rt abviel MU of & 168t 613, zistet@mahedl‘bjz mm Migthad Di664,iand at

a range from1 to 10; and control || gioctl'%f di
least oimefi the eaialysig 6AMPFiEAs: () BN RIS Nl Bgriodic
Table On%e 8@60501 dﬁ) %gtlg%fewgt rEmddRs ffr%ﬁijol\ﬁﬂﬁf@bf‘thér'P@lrlb&c

erm ne od Do64. The invention al so
Tabld) bPMiitiates ahamifhmﬂ ®) ope adnatie mgptals Erand € opunonl 46 of the Periodic

conprising: contacting a crude n
Table, SPRPYBPE OSBRI oF BOST MERSIIOR CRAr (0 HEReindie
TabléE oHAExRFQ Mot mﬁér&ntahﬁolﬁf 1468 oFte@UChlunt B0 hiethlltchtotal
m xture at 25 0OC and 0.101 MPa, the crude feed having

ColumnBAketaf isan a trmstfrom 3; to bm@nd enteling copigpiingeanditions §uch that

the cFpdc P %ﬁmﬂ@aﬁ (f% %%%t 5% gﬁé?ysAtI’Ll 'B?tﬁe' Jr@&eoggﬁ%ﬂéém TAN

1sasQet@§n1ﬁé@H§_A@ﬁMM&h&IDme netal s from Colum 6 of the
eriodic Tabl e, one or npre conpounds of ,one or nore
metl inventiomabsel ninvides pmethad oppiofBging argpfieproduste ermpigne:

contagge% a 891@ £0dd \Q?ﬁ 8%1%010&101@ %Ws%%o #)PS&I%@C& toBfrddadt Bat includes

cata e second "catal yst having, per gram
the cRfde pesduat] vﬂﬁtﬁh yl&tc,rudiiprbdmis ts a0iqd@d gmiatrge af 25 Ynendp.101 MPa,

nore netals fro C%OP ‘iln%hﬂe Periodic Table, one.
the cBHle o oML LADETGH BRE- bAnIF R are P B e U e @
a ﬁrs?fcatgll}?t ﬁl%rﬂ@tddﬁ%l;s@ﬁéﬁng,gy@f gﬂdh?éf@ﬂsﬂﬁaﬂﬂ%@ﬂbnm 00t @10.06

xtures thereof control ling confacting
gramscaxﬁ:cbrtelom nsors uetelt fram @di@nn ol @GFRQ?MP Trbls, @peTANNYE at

nost. 90% of t he TA
com ng%f) Qﬁﬁ q{élaorﬁ);ne ﬁ- ¢cﬁ %@gﬂhg ?%go%%ﬁ el., 8%&21%&8 as
weight OMhEEE oRnfEALRk YisdredTOAAQS) 4 bkbnd Campyst shagicopdatalyst having,

or more metals from Colum 5 of the Perlodl Eablg
per gvare of second eat@lyﬁlp g‘(jﬁ@pg 0L goives off ORP (08 MAEE g}ega $ fr olumn 6 of

the P(eblj)gnnl;agg:p qng orﬁag %r : a}%ﬁﬁnd-g%? ofie ?ﬁﬁlé}k 1§ ﬁofnr@cglﬁﬁﬁl 6 of the

avli ng a eta al um na cont ent
Peridfic Thblk aasdulfedlasOneipht o imetd), edramatum neer@efy argh omirofling

contaﬁglg\%gt@@gg;ﬁes{qlqg lt}gaé?}; cg:geegrqg]@lrz:gd gﬁg\T 9 atdﬂlggt r96{;/t oiotﬂé TAN of
the crude feed, wherein TAN is as determined by ASTIM Method D664.

The invention also provides a catalyst composition, comprising: (2) one or more
metals from Column 5 of the Periodic Table, one or more compounds of one or more

metals from Column 5 of the Periodic Table, or mixtures thereof; (b) a support material
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di stribution wwth a nedi an pore dianmeter of at | east
230 A, as determ ned by ASTM Met hod D4282. The

WO pwensioon al so provides a catal yst conpositi OPCT/US2004/042343
conprising: (a) one or nore nmetals from Colum 6 of

havmém et § 5 qﬁa oL?eli’l gfo tPeMst @ g{f%@ of Wﬂﬁ%a%ieé ?fel%@n gfr‘ support

$9°6M Col urm 6 Jf the Peri odic )
materfHl Xds ldllé%mtﬂed ibe afray (Hfraction |arpd) mtherean grei ca,tal]fﬁé‘haqq@p@re size

d1str1|t%gqg)tﬁ1%ﬁ§1 %g},enép %gg%t 0 Ofcgraatt 1 ? 2$Q %, as grtglalngﬁ{xo ‘%}? E@m

Meth&‘dbﬁl i ffraction; and wher ein the catal yst has a pore
i'stribution with a nedian pore diangter of at

| ﬁ&shn@&ﬁoﬁ\alsapr@eieeamﬂab’ét bYmPSTIAMEONPESDE 2@ Onerpemore

sty BT 20 S PRBLARET S8 EOTRRALY Mg oo

metall B®nD @l')Iu%Qi EoftBP P& TaE, dhEtERSTRWVIS(H)h sop®romaterial
nmore metals from Colum 5 of the Periodic Tabl e, one

havingra thtta elumsnatantént ofnidestit rame of Heetialppipg Rerg&#p of support

mater&q* as teg*r'%%qeedﬁjﬁrgprau rla:ijfgr gtflon.rrégfi %heggﬁfl ?nhé‘?att gs? hfa%]Q ?bre size

distribi)onBwiEh! R pRdianRtediattehaivatigasa 28 0idL, as detamhined by ASAIM
of at |east 0.1 granms of theta alum na per gram of
Methgdip¥éB2- material, as determi ned by x-ray diffraction;

nﬂﬁ:"i’ﬁ\%’nﬁgﬂ a SBS) aycﬁfalyté@%o pQQﬁSn %o?rﬁ)rgin%t (d) QHE bPhhore

or e Il aneter o | east
metald o Toheth Hyf ‘rASPMuMad: Hald e DARBE:: mtme:ompoemds @fmralomnore

rovi des a ne of uci ng a cat al rls
metalg gisER ﬁpﬁ@na e B8 Spod TR e e bR Rh R ot RIS b M the
Perioﬁﬁ;ppﬂé ol® bfnofd e&hfﬂb@mdsvaf%ﬁﬁl J? rhd8 nSeidlp Blotn COIRIM 666the
eta alumna, and one or nore of the netals

Periodimfiabile ion gnxmss dherendy @) reuppast metsmalbprvinga thely alupgna content

e SR B SRR PRy
diffrd®ishknaSvidréh @f catalR@had 4 eveisivg difteibtiiet with b umddian pore

support/netal _m xture at a tenperatur f at least 400
dlamet@r Oﬁﬁtdeﬁfsb?m Agastq@ger@meg byspST %Meg}‘%ﬁﬁ?%égzc atal yst has

L e T b L X
combiﬁﬁglarmppﬁrt @ithahsor mommeies ta fomt houpmit/peatinditntg, wherein the

catal yst, conprisin corrbl ni ng su rt with one or
SuppF® CamiEEHI et Bupgh GPeTILY TR CrEPr Y of more

metaistﬁoxﬁ Wﬁﬁ %@fﬂ%rl’eﬁﬁ&ctmﬁfea oft BIndRs cansbuRas oPénd B Rore

emetasco nprising one or nore metals from
metaGafrermCoburnt. 5 of thePeripdidiTeblEalor Bixtyras tmreﬂfi,) heat disateg thg dheta
one 0O |
alum PO el RSB R BOTT R ab T s 200 S iao e ne
catal?étuﬁ%lé@lrﬁtHQ BRALATRS 8lpod sidalidistridltion tw@tllmﬁhallblm porefdiaeter of at

400 0C, and form ng thecatal yst, wherein the
least@30 a1, s eterminad ppASTM MethndsPA28it i on with a nedi an

l\/b{rﬁ gll %&thctgq%rlso.r}hro%fleg X §ﬁ’0%3bq dﬁﬁlgae écfzésl%tn&gmﬁ}’m&sﬂw

& FRVERT on afs
comBihEUCIupPord withwee opmotiiattalciorfprm alsngport/metal mixture, wherein the

support comprises theta alumina, and one or more of the metals comprising one or more
metals from Column 6 of the Periodic Table, one or more compounds of one or more
metals from Column 6 of the Periodic Table, or mixtures thereof; heat treating the theta

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

wWEe@dne927 wherei n t he crude product is a |iqui BCHUK1004/@42343
at 25 0C and 0.101 MPa, the crude feed having a TAN of

cataly%% \&Lh%pel‘?ﬁ th%&gtsatl}?f ]Béseﬁ%re ne ﬁ%riﬂu@i&%n%ﬂ@b Yifeldfanfjvé BBnRter of at

re-size utiron wth a nedi an pore di aneter of
least 280 A easietelBihed byasSTMtMethod&4283. ASTM Met hod D4282,

and the catal yst havin h ore size distri ion. ...
COmsAEPER A PPV ol of RS Ghe AR bl Bhggsive

conta%ééﬁ‘&u@e Rled i JPRMdr A66rE ci@lgl(s)t@ to PRRIVGE a HEXAEProGNR thed Ghscludes
0 nhe or nore netals from Colum 6 of the Periodic

the cridbpmducy whenetnthe srudp praswtt is adiguidmixiera atdg “ConddbiqhMPa,

conditions s t hat, t he .crude :
e e bgiae SEN R B R P See B TG pa soe
distriBSidAalRE FhRaftnPr Sidkivebhaded6 680 AThedétaneaintd by ANTNG
provi des a nethod of producing a c¢crude, product,

Method B428% iang thecestal pes hirving thedroneiaize distrigytion cORPTisgbsta alumina
catal ysts | he f
a5 B el SPAGREFSF A RIP P8 Py BOH B Lampounds of
one &hﬂggﬁ%’%lyﬂ%hgidﬁ%hHG oﬂhﬂi[i’hiarimﬂiwlémhl?,i & miﬁturcpﬂhdrenf;mdr e
at an .101 MPa, the crude feed havj TAN of .
contrglling eemiactmezongdfions sushdhat dagch ‘%/Pﬁ&uaﬁhaéﬁy%gﬁ ot ghmit Bo% of
the T%fé\égfthé gﬁﬁg tf%do&ﬁex%ingfms Qidé%&%gi%@d BS A INANI&tho & D6ES.

east one of the catalysts having a pore,
si e idiattion alsoippovidéstahmethne df prodpoing adiradeeproducsf cogprising:

| east 90 A, as. . determ ned STM Met hod 282:
contacAg f GTUdp %edc%'m AR IgOTE SRR IRAS BrepaiG ot ANy Eg pouree o
prod{t%%{ tggah ?rﬁ)‘aﬁ&’tQHat RAQES thd\@8d@prbicO ivhateinBRtcr@produdt iea

e crude feed, and to reduce a content of
liquid mysiniecat 8%y Gemd Oohdt ANTRe.Abe ewdpirgddevingenl ANAL o fgast 0.3, the

CLu roduct has an oxy n t 9
crudg Jf:?gg gi\ga%ﬁn aXyEeq content c%%ﬁg Fe%?tﬁ(g@ e%rg.?fs v(\)ztg?(g?% pfi a?ng bf crude
feed 2 AE1eB4t Hind 8 tHeY:a AR i inaach d6 Side disndbutiongeith e arelimtpore
~ is as determ ned by ASTM Met hod E385 g@dl nyent IEE@E
diamates of grleast Ae4. as drierverddty S5 SNLReHPEDEr ity an PR Hne
C r yeion | I
oGP0 S PAREERSIRATEE, SBE il R pONITGeo
90%QIf tHET AN @ theet qru&mfeecg iand tmmducmajeoxﬁentchfcozgar?c exygeggpataining
m xture at 25 0C and . 0.101 MPa, the cr ee Vi
compoupdsych that t}peecggqle Er_oﬁl’lcti)ﬁa a%?xjgggsqongeﬂgogqt oS 96 Vo e
oxy%ﬁ'icexll%ﬁtto? A A fee@8ThEiAMAY iCAt @tdrftinedy ASTM MKHIID664,
rans of: one or nore netals from Colum 6 of the

and &ergen donterfabsedetayminedrbyrdd EMIMetheddeiBSof one or nore
L SLATTR o Tl ol

cont& @i aQrhdeBe £ A1t 86¢ bidlofeaiatilystoSprodade 4 toed peoductihatincludes

hourly space velocity in a contacting zone is ov
the dude, progust.twherein theccrptedrraduct i liguid ANXSIe &t 2hd's g é%%)giMP%

the TAN of th ' ' havi
e
oranP b0, A l¢met 100l ghmp bfdueiongote aratale fipmoGolomn 6 of the
[ contacting rude feed w

.conprising: a € one, or r
Pen@cagg Pble1 @N¢j 0% TR CHRRABAE éf?ﬂe 4 fﬂ%rlaﬁtéf%%% ?é’gu‘{“gg of the

i6di Al o GRS ki S &Ritrollin
Pengaflg %? > C%\llé%l 2%“24 a}?ﬂ?ﬁgﬁ{ﬁfdﬁ e io? orguct I's a _ e _
contacting conditions such that a liquid hourly space velocity in a contacting zone 1s over
10 b, and the crude product has a TAN of at most 90% of the TAN of the crude feed,

wherein TAN is as determined by ASTM Method D664.
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liquid m xture at 25 0C and 0.101 MPa, the crude feed

having a TAN of at least 0.1, the crude feed having a
waose39epnt ent of at | east 0.0001 grans of suPETIDSE$/042343

gran1of crude feed, and at |east one of the catalysts

Pe e gﬂﬁh@%aﬁpc?pr%hcf@? ) %e%d%f%récfu@fﬁgcx’ EMHQ phodRit, b@prising:

one Or nore conpoun s of one or nore
contadtitigal qude fard Gathwma ofmofe ¢atadystein thelipeestags @f a kyrdrogen source to

procu R RS FepnE S AP bR PR g prper
liquidf rﬁﬁaﬂgb’af PRS2 i), EFLINVRR, tm!dfqu geedafavinSe TAN eflatrledse0110the

phase separation of the crude_ feed during
crudedeutt 11mdng1gsulﬂur quiitehttof at legst 90 & stasnped sujiu ﬁelbgféfrb?f crude

e, F SRR B 0058 Sy AT B 405 g e

Penofh@ qableadist drhiore A oRMR @ 6he biavibiegmatadfrdmrCal omhendf thé
0-130% of the sul fur content of the.crude.feed,

Periodidiblenormaiytires Reresbtian spriElling consaiinaRamgios sich thafy during
| f t .
conta%tﬁg ﬂw&l{r fgn& u tﬁke%%n&ig gﬁ%ell?ﬁt ‘§§J %tpr 0239% %ﬂﬁf‘phas

280 pr0V| ucing a
separStidhCT the due feed daring b@itaitgmg,clumuhhmuﬂg space valbeity éedne or more

contagfngisnes w%pg‘ééﬁ é@%?%é«? D ditiog L0 4 BT aRY of the

c@ﬁét'\ﬁh WEtLEdhtdi&f 70Ld6% of the
TANO@?& dr{ikﬁ:‘! |qU| ?ﬁge at % 0OC and 0. 101 MPa;

sulﬁlﬁtftdltem nfﬂmlckudegfec{tb Mﬂlar.eun Ti4Nds nsliletenmined by A S Rt Methed D664,
crude feed, durin nt a drogen at a
and Sglé}‘réif’f‘@& 1S e?ﬁ“&ﬁﬁgﬁmg)gegﬁ%d(léagg%l on of the crude
ﬁ: i0tiog an@ tRGdes athehdD¥ERbIIngh seuderudute; Scomprlsmg
of producing a crude product, conprising

contac‘ong actwdﬁ feed vclthmee draeaie gitalyst ylajﬂv@g@ﬁsqnﬁe phe gﬁ%@@%h}é%mgen

o R oL B nBROL oc lEb

prodift gsddlﬁﬁuld ﬁqlulfe\tufd A 25 Crany 0UI0e MPa;2hd @Gnaoting. chathctiipconditions
and controlling contacting condjtions sug

such Syt eresscfess daEg R WSS PIPBILAL Sitiepted ks o hibit

phaS%yﬁ‘%g&ggﬁl of"@xt% %E,gdecf@élfj&frin r&oﬂiﬁ then at a second

en u condi ti e first hydrogen upt ake
c omh fmﬁmohailsa@rdwﬂésermeﬂlocﬂ Dbmodhfeng ecwwdt Py Qig@mprlsmg

gt L e W 4
a ’cot%> YHuenel 1n@lu8és“tﬁ§ cfu%@ gfddﬁéta{)vhgﬁeﬁﬁﬂ@tcrﬁﬂe)@rdﬂ@ctﬁi ) Itt1u1d

creasi ng bel ow 1. 5, one or nore properties o
m1xttui&elt 25 &@anqb pdal MPAmndg@nwhag comsaetimmopnddionsisyen %t the crude

feed fsec(gatac %élﬁ‘? gneglnel gg b d1% ggrp &eétgkg éorﬁgltl%hﬁ}d:ﬁlgg &t a second

hyergéﬁdiﬁdl@&oadlﬁw dBe AFsOBYHID genQQj‘lﬁkrelcsmdgiondmmmfﬁeregt from the
crudé feed with one or nore catal ysts at_ a_fi

Seconéhﬁkﬁwwn@m% 3¢ neidhndzegen Aptake 13 ﬂ%"e%ﬁéyémgen uptake
t

condfthog g%ﬁgyoll%fl té‘g hr@l!bqwmﬁgl}l@ of Qt:%de (?;Jreggﬂg&g %(gﬁ%‘% fn:ﬁgsi{u‘éqﬁﬁn

decrédsigibdlow X5Lael @le oeaqcﬁ@papemei aﬂxhwmudet predact upuaigehy at most

having a TAN of, at |least 0.3; an q#gﬁ II|
90%6@1ﬁt1‘é%ftolth‘§reé%i"? PR BOFRPeRFLes o d & tact i ng
nt%ﬁ’tfo% A Vﬂd@@éﬁle?hgd Q)@Rfo‘&‘ﬁ@fngté \@0dd PR IGEC 8difprising:
con I'ng tenperature, e crude product has a

contdobiNg@fcriade feed tvith 06 pematei oa‘ealjtS@ at dirsnmpkratire felemed by

feed,
contacting at a second temperature to produce a total product that includes the crude

product, wherein the crude product is a liquid mixture at 25 °C at 0.101 MPa, the crude
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wherein TAN is as determ ned by ASTM Met hod D664. The

i nvention al so provides a nmethod of producing a crude
WEe@d0e927 conpri sing: contacting a crude feed MT/OSHNE042343

or nore catalysts to produce a total product that

| nGl h r J . L. ‘L
e PR I B MR RO RS e
contdetigg tdhaeragreas AAMs030 &C ldvearshanth8 se¢dnd contadéing eecberature, and
havi ng_a sul fur__canten

the cige ptugohes grEY OF SISOV eRIEE 2 Lt RS R Fene
wher G LSS SR\ ONG MEHERTBGIE al S 11 om Col um 6

eri o , one or nore compounds of one or
noTlke imetralon afsoqpmoGddsametbod bf ploduGmgiacuide fitabdha, camprising:

contagaA EREIRCCLICHRN PR I8 IR PEatice il rodagy hyt iggludes
the cfﬂr?ig o, %hefeﬁ‘l?th@%%dé%r&&lﬁ:t Grauid agduraicth 1 e arer 0/6@1 MPa,

uct has a sul fur content of  70- 130% of the sulfur
the cuuletfestthayingta BANrof @lepsi @B, thonends feet Arving agilfur content of at

o SR TRSS R R A0 S B8,

compHs¥d SlRSorandiE hieds RbmTCEus iond tlee Béristic PebldUsde or more
conprising: contacting a crude feed with one or npre

compeamds gEens ar e swtrbsiramtenlann §rod dae Periorie Trble) orgaixtymg
T

mostDOVADF B TAN beths trude Feed, e the eelelefpredudt hus agulfurrcesieduef 70-
content of at least 0.1 grans of | due per gr of
130% pfithe SnifBeonigatiolie FBME foegnBhEn hA NS dyerrgined by ASTM
Methg;‘a'ﬁ’éd45 h@s@@? cHiterdTR¢ & IR AiRedUyORS Y MBS Dh2gde
eriodic Table,

one or nore conpounds of one or nore
meTh¢ mvEntam alol providés omethiod oPprododing alabdeprodnct, comprising: -

con SRR SoC N PRER TG REFOE B PSHULE AQE) SrofaR] Bt iggiudes
the cPRRIprO@R%, Aihetdif thEANi R prbdi&et & ifl egigturé A2 TIQER1 0.101 MPa,

product has a residue content of 70- 130% of the ]
the crustsi fefehaying s hANGif af leastd: Lidee ¢radeifecdhavinger epiduepuipn of at

determ n T resicdue nt
st QLGP LR B GFHANTIREREE0 LB R MCARS
compisify Pleddtiril@s nietai®irbedCetimpreaduled Periadic Mable, aicostmdre
rising: contacting a_ crude feed w

.t
compra §Sess GrangaF aipiergmy Cplypn Srof dbe Pelisdle &gﬁ]@?&d@@ﬁ%
there%?;%ﬁ cgﬁﬁaﬂ%c%‘%ﬁ@%g'cgnc%g%ﬂueﬂ Bhal 1RO G pDdAc Ha9HITAN of at

mxture at MPa, the crude feed having
moste00PADS the TAN bths ter@le feed;, He audedeofleddhak avésidpeacon@r of 70-

130 QR4 Tepiqueonieatat g aics fethan st P AN S R Ar e S
ASTRE MR 178842 hid febrae Cotiekims & @berbiBedsy KSdM MadED5307.

one or nore conmpounds of one or nore netals from .
ColTherinventisn al$ecprPeideoainetimd ol rodueing aqrudeprodiels easpprising:

and controlljng, contactin ondi tiopns s .
cont g el VAR ERG ORS00 316 bRl Bt imctuces
the drit® Fodee WiRedn thheudd preeudiLdliglid aistnie M3 CmENT0DMPa,
70-130% of the V@O content of the crude feed, and

the oppderfepchhariag & bANeaftat jegstds1,deq ends fed hayingSTXOkeonswnt of at
least[&l?’(g)réms of VGO per gram of crude feed, and at least one of the catalysts

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

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

crude product, conprising: contacting a crude feed
Wowak/0ee7 or nore catal ysts to produce a total PQOT/US2004/042343

that includes the crude product, wherein the crude

mosiReWEhe 1S el Tl Hihrdle spaREnape Yot bendfir 70-130%

of tht ¥&30 canent@ff tﬁé@u@ﬁte&ﬂ,mﬂ;whesem MGO parite idys desterrhinad by

a suppaort_with one or nore netals from Colum 6 of the
ASTﬁ@W@%ﬂﬁd)ﬁ%ﬂ}e one or nore conpounds of one or more

meqal ﬁwéﬂtﬁ)ﬁﬂ AR WBTid6s é’fneéﬁ@ of %fdcfﬁgl'n a RRleSrodict, comprising:

m xtures there to produce a cata yst precursor; and
contﬁcmmg'a rondetfecdcwith one; or myrelweﬁiysrbfgtotﬁn@waaa(bty]spropiueldhatsucludes

in t he, presence of o . nmore.sulfur co ol N
coBlgBiTb YHErn (R SR Bt BV KR A3 L A 0101 MPa,
the c?lﬁfétﬂééﬂ Helvitg £PRNESH ok REstARR Gint aORGst D6 Bf Tl Rhtal $ifls i:srdll)@ﬁnable
product has a TAN of at nobst 90% of the TAN of the
by: combifeng & eeppoTtwith onceortnens nadtals fionoleluew Geofithe Reodic Table,

roduci ng a crude product C
one B S4B Bablqt 5B P BOTRIDLRE ¢ SR 3511 e o
mixthRk Merddrod l}'ﬁéddcb atcatalist ﬁ&@@l&sérh endfoudhgnh©chitsly st BhBRERIngG the
the crude product is a uid m xture at 25 0C and
catalgstpgacupgos in the @reserageofoae ar H& %ﬁlacw@,le@g.wlwnéﬁ ata
iR SR R ply RS e 1R GRG Wi s e
prodaét Habe Toal af yhest Qo%mfltbe ﬁgl\bafeth@crud@feedrret als from
Columm 6 of the Periodic bI e ne or onpounds .

of TBaEIVERtAAALE PreVIdESa e CHeFrery é)rggw:toﬁqrgprlslng'
contd @b G cr@le f@é&vﬁﬁ %ﬁe Bpﬁﬁf‘eoéatal?s@sdtocﬂ?m&@l 606N ARhL 1ﬁ91udes

conditi ons suc at the crude product has a viscosit
the cmmdeaafocﬁlctl@/hﬁrelalthermsde m%@ﬁs a heuid ingxtosd aty258€ ank0.101 MPa,

the G e SRR by Sosty 260 B 4 h &S By Bl R EnS 88
havff‘\lg EIQAPY\% %Bf Afkasg @\t Yit IeBistdsie @Eﬂﬁkﬁlaﬁ@ﬁ; dAEIM one or

and viscosity is as determ ned by ASTM
mor¢metabscframe €ptumh of theReriofisnT akles @nwrdvpr@é@mon@tiﬁ glonsfor more

metagrg %;01191'836 of LtllgeePe?fo(afzzufgble %QH?% y'g?l%‘r o%oemd ?ﬂtfbghr?g

th one or noré o produce a
COHtE@ﬁl@'COﬂdlﬁdMiuch It thenﬁnhdﬁiﬁsdﬁdn ﬁaS:fi videosfiy atiit ,° Ot eiast 90%

crude product is a 5 0C a .
of th vmmwi thq tradefega et $7e%d e tH]@ 3%1&@8@%@%%3“ gravity
of 7? 130930 the! A 5}?5f HPEfAE Rl %ﬁ&l‘%lnc@mrhﬁteﬁg as"ﬁetermmed by

east one cat conprising vanadi um- oné or nor
ASTO Mmhnw%m mamm«:qsrty 10 d@texmutedsbytﬁk&TMCMﬂhaddDM9
ad tlonw

S b S S oo

contﬁ& QURER f@éd QM8 oRe of@ﬂb% SRt oBrb®icelaSetaDpro duct that includes
i nations thereof; and controlling contacting

the mdmprodlmb,srv@mn thehertde productisieligrid cuistrdldSs Grmi 8 05MPa,

90% of t T f t e fee
the JuRiferditthe b P AR ok O R B S oo ook BRI, dUifblsidhy: at
leasMﬂé\éhﬁB&t SomBiNady RhdiRhiQ SH€ bingoRk dipdendyddFdgidium, or mixtures
rlslng]ft contacting a crude feed with one or nore

ther@céi adyastagditionplrcgtalivsb venerein dhe addisipnal cafahyst compTisefeanetgyanore
Col&nﬁﬁ"?%e?alé) %Hgé Blﬁﬁa glﬁp%u&@f %lé%? n{?)rré)@gﬁﬁnd @m@télls Qi d

ure at
combinations thereof; and controlling contacting conditions such that the crude product

has a TAN of at most 90% of the TAN of the crude feed, wherein TAN is as determined
by ASTM Method D664.
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conteaﬁ@s aicFicgtked ST ong gt o

and the crude feed has a TAN of at |east O0.1;
generati ng hydrogen during the contacting; and

W@ emws06ed9e7 ng contacting conditions such that tPET/U8200€042343
product has a TAN of at npst 90% of the TAN of the

B e [ e

contqtiag aciudg feedwith enpoomiort catatystsio |pmduge actml pmﬁuctgha includes

the R APOYS b ASTEIR HRR T S e BRI B C SHHH & MPe,
and ﬂde ?réﬁé wdQ g EW of 8t 1Bask DAUb&heHtinG llhfFﬁro%En %@nggtlﬁar%ntactmg,

e crude feed havi ng AN “of east
and @nﬂrpllmgetoatacﬂl@mdﬁmas ofichtthas tanQradeymoslucidrqsm BAN@f at most

90% 5 R AR o5 i ERh R AT 117G CEBROGES ST Method

Des&ondi tions such that a contacti ng tenperature is at
| east 200 OC, and the crude product has a TAN of at
rm@he @vestish alseepropiient methed of prdutiag @, crydeepreleLTIRRpIESing:

contst 18% 2 &&c{n a,[n ?_fgx{vﬁ% 8’1%%8) %I)'rl\/l 151?)/% QCE ga?%qug prod-ll-lhg a't@t\é? E}odggt tﬁllt iRcludes

g a‘cru

the cBRIFPrbdEict) Gvhetdin tiacdridgpradedt udelidiee dumufd‘latolﬁe"(bﬁndm 1el MPa,
catal ysts to produce a total product that includes the

the cepdedecdirayingca TAMelras lqast hb apd abll@a%s 88 g€ the) catalysts gpipprising
V&m&tﬁhﬁ?&&h P?ltnt ??5 %gqo%ggigf vl d1Mﬁa r GRS HELE erﬁgi %Yﬂoﬂglg

an Peast'she of
contaxiing lcysditionsoniph tisit Bgomactan temperam& st kaste2 (051 and d crude

of vanadi u or mxture her eof ;
prodpetgs g JiARY 0 néatﬁy%qi 84 éﬁféﬁﬁfféﬁ% &g ﬁﬁ %ﬁ? 89%19?3%15 as
dete%ﬁe({l Qﬂmﬂmdqyggipd in a direction that is counter
ow of the crude feed; and controlling

C oﬁhamvemtg)mﬂdmjpmmlns a sagthtodtoi atoduhmg @m@rhe produefceorhprssing:

90% of th ANO %tggpﬂgg d[hemgcludes

bduRE villeBéin PieOM LG rodudTRy ahl@@lu@im@ﬂnﬁ&iatczm and0.U0EMPa,
product, conpri Si itgaélcont acting a crude feed wth one

the cmderfe@cbhaafm% VANsoftas lessidtiLicaad at leatt ane pf Bgucatalysiggomprising

v 155 . S5 L BB PR B e

comﬁﬁﬁﬁ’g Jﬂhydr? gen st,m[&l‘rceghﬁlmig Qf)niﬁétn‘rgethfe easl ﬂoarl Hem@proNd/e&/ﬁﬂFe
content of at asf O 002 at | east one qof the

directign hajdt vglsrif | ff?gv Q;fgtg%laliud docpnﬁsﬁ@gcc& Hing conditions

suchqgat\f?@yst ﬁgﬂodﬁ& 1Ak X TUOE 81 Ath6dsE 9(5% 0@ sk TRRT é/iatﬁé‘gfddg‘feed

cata Vi n pore size distribution wth a nedian
wherear EANI 1amedﬁernmhed b)aAfSTMM@thoddlﬁGéont rolling

contactin ndi ti ons such .t hat the crud rqduyct has.
R fveRgor A REps PR p el o Bradi PG e Biodtel fapiising:

cont&@ g%r&udéffeéchﬁfltﬁroﬂg 8r hReataMiey ©iglodick Wibel priatietthat ificludes
as determ ned by ASTM Met hod D5708. The i nvention al so

the gpudsvirdéust.avireeinh dae gfdpprodud mgh(and m&@%&%‘iﬁ and 0.101 MPa,

T N

granfs| sdEaspbRbitthe cavbiBkE Icﬁmbﬁﬁngl vaEivps, @b oF midie @ohpowidd of
m xture at 25 0C and 101 MPa, at | east one of the

vanadig|of rixtugesiiperpel ardl %ﬂa%ﬁduml cHAsIdiaviRgr R PRIS 6 shixidbution
w1th%1¥9dqggf)&mdla9ﬁeter of least 180 A; and controlling contacting conditions such

that the crude product has a total Ni/V/Fe content of at most 90% of the Ni/V/Fe content of
the crude feed, wherein Ni/V/Fe content is as determined by ASTM Method D5708.
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m xtures thereof, the crude feed conprising one or

nore al kali netal salts of one or nobre organic acids,
wor®s06392Dr e al kal i ne-earth netal salts of onePOr/USINE042343

organlc acids, or mxtures thereof, and the crude feed

e s S e
contﬂftlng ngandecfead ivith oné oamofeecamiysﬁis ﬁQﬁGducg radom] praddct that includes
e chrbsnsinh e n R B v AR A T e
at 1e§s't Bxgésb e %ét%ts Bkt lsm RaddAfuriBndlor ﬁﬁJfré g?rgg?&fdg %f'”/z{i‘ladlurn or

)0 o t he content
mixtared tleelrdeed] tha erlﬂ]arfedd auetpaisingione we mire gllihli metdl sdtsge{vne or more

orgafigeiis, S SAREA RS IAE S of Bk SraprSoufirtids, o
mixt@fed Aro sl difie tfidd BdedmAl G dpe?)gra‘f@EMﬂME& hé%q Hiodal l:gnteﬂ:thﬁ

i nvention al so provi des a nmethod of prod UC|ng a crude

alkalp mstibcand aélcalnpmeglrthlgletaé,on retal isalgs of axgandeadideef ailaast GEWO1

or re S,.to duce rodu t t.hat
eranf o Ting <ertaw e BTN SulebBi A oRECbiKle fF o content
of alkéil ﬁhe{all Gl dlmmé bdrth @btal 5o e el Altd Oflorvidc atide of 4ttt 90%
r¥pr| sing one or nore alkali netal salts of one
of th@ pomn lepdinnetalp andhalkal gigecagh matdleingnetal safs obaggemic acids in

f r i i
e e o Lol of AR BRUEAELn nffl s of
orgahieedids as deatradinabint ASTM)Meﬁiokl&b]BlﬁEt al, and

al kalineearth metal, in taI ajts of or gani c aci ds,

of The 1vEREIn Ysqpowtleyp Mol BRSOl REPFisine
cont&&%l@ cthd 1}%@3{ Wit offe Bpfn%resdaﬁ@ys% t%tﬂrb(h}ﬂ&e 'aqgtal’\f)ltohu& that inclucles

I"an pore dianmeter in a range from 90
the omiderpradudt eslstreif0ls ahidd prodya st liquidiextuod atpi’dr°é35and|0 tHevIPa,

the RIS S el Tt 55 A8 200 P RS ot s, ome
or m@teSdIkdI et dafifl nhetal 31t oRE Bt RREe Bigakic AMANRIheididPBaeof, the

and controlling contacting conditions such that the
crud@ feeddiapingdprstertiaof erude fastl, aiotal epntensfofallabiimetpleard alkaling-

al k
et GRS P LRTRP s paP AR 2816 o
catala]zlsﬂs aalwlﬁg a@a@fd dizermtﬂbutmmwimh aledial fose dibmeteg & cange frdm 90 A
the crude f wher ei n. cont ent _of al kal.

to 18&%/& withal kere oAt <rf thistoral numper Riperesdn hespass sige %%H}beﬁon having
pot%cdlgirﬁet'ef‘wﬁﬁ ndéﬁjtﬁ orovi 3‘1%&?% p%%_ Fqﬂag@:&? O\Qh@ledlﬁ g%?e S1I@$str1 ut10r1 is

invention al a ‘met producing a cru
as dggerodoet by ASfFM Methmg D42(8@namlciomrglliag contdetuf@@aidmonhsmh ghat

e QS o Ko ot P A s

of of 1@ alzl'dg gE Qt erQf@U%eofélﬁe &ﬁt&@oﬁﬁlﬁal@nﬂa&l AMialkaling-efttsl6tal, in
eed havin per gram of crude feed, a total N /V/Fe

metad @adtse]ftorgﬁmca@cmlsecééhe gudoirer, ‘glneam contant oftaliadiametaloprd akaline-

cart igiof At B Ao PP i oS i GO M el Brdis.
W trhe alveh@asals®Rvidks & ArtHodtclpratueiern @ideifbésct) coftiphising :

pore size distribution having a pore dianmeter within

contaging a@ﬂudm@edr@@ﬁh@ﬁe pomerefiataEtisio, progse ditplaperedudithag includes
the Cglrl]%t ;{ro rélﬁ tf?escrﬁc?ezf oglluﬂ ?sda gér(lflé%-q%uw&h%ﬁ%ét ']éOl MPa,

con con con 'ONS suc
the c@ﬁd&féecphmmg;tpehgamaoﬂcﬂicalfeéu A \VtheN© OMeanhtenf ofadt l¢asts1.00002
90% of the N|/%LFe content of the crude feed, wher

grang, ang gtdeashpneeithe catalystshavings pevg size distribution with a meglan poxe

diameter in a range from 90 A to 180 A, with at least 60% of the total number of pores in
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by ASTM Met hod D5708. The invention al so provides a
nmet hod of producing a crude product, conprising:
w@emwsac92ng a crude feed with one or nore cat aPGEUS20040042343
produce a total product that includes the crude
roduc t
e B S G el RS SAUGE 053 Al SO
wherélﬁrﬁo@en&zd)(ﬂlstaﬁbliﬁdm 1sl’ﬁetiaﬂeﬁmnadh ty SN IMﬂhthMBZ;rambb(mtrolhng

in netal salts of ds of a t 000
contagHRBEOYEoNg SaEh et B B pulict B oB NS rapient of at most
90% ﬁg{&%lmw e e Eﬁ%ﬁh@&ﬁ?&e Fe'e& ewﬁjérél'herb\WP‘e QBnthiliB a@determined

ore arreter of at 1east 180A, a s determ ned
byABTNﬁﬁEMbNEMﬁ@G D4282, and the catalyst havi ng the pore

di stribut t .
ol i tign almarpai gt Bf Brodufiae Grns PR B sumREYRe:
conta%flgg Rerik fERN Wit BhAdSmébre Qmafﬁ{sl{mf)r&iu%é akdigl ;P&Idc@dia{z‘mcludes

or m xtures thereof; "and controlllng contactin
the cola quduot; sihsteitthelvadetredust L$daehcpn@ du*cturewag 8Ctapd 81101

caont.e of al t al I.kal i.n arth..neta
the e dreutng b Bttt AR Gt Al Rt R e feat
salts 6P { abids aF kakast 0BDEO 1 gramd pet kahd scred feéd, Bleadt oné the
nmetal salts of organic acids in the crude f eed

catalméh@img e poresive ditribytion) witthpmgrian pate dipnealer ofcat doast 190 A, as

cererf vy ASHERST Flerind RS- QRLR n P e grution

compi{sd GRSor &lndl‘eirﬂwads frompC cddina iorag the Beriwdiéc Pabide] wat pr more
conprising: contacting a_ crude feed wWth nor e

compeags §EQS G PSP SR Ta GRIn Gy b Pertadih THhlR OF e

there?@nf )%lﬂg cgﬁtgﬁﬂ%czc&l\é&%ﬁg gnéig%lscwsﬁplgﬁ ﬁ%aﬁfe}fég:lrﬂlﬁie éﬂl@dlﬁt hashbothl

conteno opalisli mytadeed aikabine-eart watal, imertesd] sglad aforgemicoaridsaf at most

90%ggglieesc%% n’bﬁtgal { ’%%Tra]e aa{f 6!%% ngegéag‘f}gllgiét% IP{] ﬁheg%f %aﬁtg g?e}g%hic acids

in th& Bﬁlﬁ@ ®ed, WRGeinN@nthtisealkAEH AR Gh A dikaRRd-cHthanetel, ilCihb@Psal ts
feed, a total content of alkali netals, and

of Orgamghmd@éais tdhtermmad by ASTM MathabPi 1% or gani ¢ aci ds
t | eas [ ] f Ca
cal i ERFR DOt Alng 3t pl BRI pebIf. gomprising:

contdBEAE A rlefeedivAieh€br breadatal Basto p2Gdiicéa t@talprodice that metides
by ASTM Met hod D4282, an

d the catal yst havi
the cajdecpredist FYSERLD &w FAFPIGhE Dhigd RrR e Gl B MPa,
the cﬁﬁe%ﬁ&i Srflrisk e a}nﬂﬁi Qlkzl?%)e?al s fYne FPHRrEABRAY ALES, one

one or nor rom lumm 6 of the Periodic
or mdrllealinerearth xtetal saltstdfene of moemtotgamn tacidb,lor ngxtuasttaredfnand

condj tj.ons such that t e .crud od a total .
the Rl i B i PRI LS 1 1 RLAOPIFE! QLA sy and fkaline-
eartlﬂﬁ&t%is in ﬁ{ehﬁ sﬁfs &fogéd?l'lccac%' ot R:fasteﬂ 00003 tor D6/ a0kadt BRe of the

content of al i metal, and al kal i ne- eart h metal, in
catalygtt hivisgh perecsﬁzeah@ahmtmnamﬂd@ medianeors didactreint lere? ¥ A, a

acteripef PE AR bR IF. andTBEcRet Pl iellieha %%fké}ﬁﬁh‘

comPAiRO6hd HrIdre nididls FOMEDSILARA @ﬁne PérvdicEshlE olﬁebhﬁldrd)f
produci ng a crude product, ;{prl sing. contacting
commtupde of erRecPriReIR NS Erpmr%qlém@ ofithe Periadis abbel 98 @létures

T e e

contéht b@ AlkPanetal, and alkaline-earth metal, in metal salts of organic acids of at most

90% of the content of alkali metal, and alkaline-earth metal, in metal salts of organic acids
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the crude feed having a total Ni/V/Fe content of at
| east 0.00002 granms of Ni/V/ Fe per gram of crude feed,
wW@roosmese7 one of the catal ysts having a pore SP@EUS2004/042343
distribution with a nmedi an pore dianeter of at | east
in thezgrﬁdéﬁfee ) H&El%rc%f%ﬁfjoi@fkdﬁ%é%iy%ﬁ@anl%z%h A9, frﬁﬁetal salts
catal ys av n ore Size drstribution conprisi
of orGikic aﬁdmhgd&emhsdbym&mmm&l)wl& he Peri odic

Tabl e, one or nore co gs of .one or re tal S ..
£ rDth ieB#iIGH A0gROYIAES PRFMGROE PIPABFIBS &SP BepdcL Somprising:
conta'i:ﬂﬁ% 39{1 ude 34 WRObAO] hHG GRYsRGH 'pP&lu%QE%tEl' 28&uck Hﬁhmcludes

e crude product has a total N /V/Fe content of
the caide poshuct Oferdin tHee:ane/pVbdiEt osontignd moxtutetes 28 PG dad Oddd MPa,

the e et hosse oSGl e ST eCe PEOPEE b AT pr

amFHf%Fli&'fB&i At Rh4UGe BF ﬂfé%ﬁtalys@s%m S (6 sicOBisabutifg with a
crude feed wth one or_ nore cata %sts to produce a

medlampane diamoetecef at feast 330ch g dstermined by S TV ddethed DdR%: andthe
s N

the Patiéd@t TapR! gde &ahé® co ﬁ@ﬁlﬁis@f of® bEMOfegastals fash dslunangof the
or nore al kaline-earth netal salts of one or nore
Periogiqybatile; oasigaresdherppfi prgt eantroHeecontactingcqndifinns pucdfhat the
crudg]ﬁi\é'd{f& Has %?(%tgl DA H:te‘%{(ah enP&t at cﬁ{@@% 0? fﬂéq‘@i/{/ %%om@fnl of the
at Kal'i net a and "al a I heear in metal sa
crud®fecdWigditia NtV Fs cofteat is he éﬁémﬁnﬂﬁﬁb@AS@M‘:lNEth(ﬂtDS'@ast

one of the catal ysts havi n ore size distributi
wi the @Vﬁ%mnaa%sopww 85 amethor ogploghcing adro oorse\cliucascompﬂsmg

cont% %@df witp b YehBR& RS20 REEhcE Q%otﬁpﬂr@ﬁlyo‘i that includes

e pore size distribution has a total
the crm]e)pb«ﬂhmu wieogin ﬁretqrucﬂmprogmcam @ﬁqtuénakt}am at 25 r°6mnd 0oigd MPa,

the cﬂ.ﬁa ;{gediteo O; 3 %gf?a glgor% gﬁ‘é% In‘lﬁag arﬁ}as | 8}:' fn%? organlc acids, one

or mHR! a‘l’l@sﬁﬁ%@iéﬂhh HetdlsHtsUsfRne bR BloeObrigamb dcid e fnﬁkiutd%ghereof the
contacting conditions such that the cr ude product ha

crudefeed having @rieteheonimt.aiek aram pisarade feadof allelimaie. @@r%lkﬁlme-
nmet.a

e ABRTEI o5 PP LR RO Bk BP0y s

catal?ﬁﬁ ﬁiwmg B poRtside dstibeticarl Wﬁ]li gmdfanqmreddiamatet hatdeasti®0 A, as
wher ei n cont ent of

nd .
deterabie] YA SR Mgt ik 124282, ppchbe aﬁtabfgeliagf%ftﬁ%P@rste ditripgion
has dﬁ%ta@ﬁlo%d%gﬁﬂl RS ARy @?%W%Q@@ﬂuﬁ%mﬂ@%(ﬁ ain® Y@@@ iofdins of:

rovi des a met producing a crude product,
mol}d'xiannnn,mmg):r nwoe tredyhdagura compdmdﬁseibmttmameghirofmmlﬁbdenum

orm e For 4 R o e Rt e BB o Bl LS4 s
total 'Ebfftteﬂtrcﬁ‘ afrﬁah?rﬁetgﬁaﬁd] S1kQirdeOdartMRActall BEmeEthHehes t)es@ama\amag of at

of at | east 3 and the crude feed havi ng
Tg?%nﬁfheccpu@et ¢feeé1cah Iaettabtaml alkplingrqaethgegtele i m@tﬁl S@its of organic
ac1dsnx£43}§ dggereg g{ﬁérglrrrlgdogf ﬁ Eh?’aohn 1%\%% %Ild glﬂggﬁeaéﬂlyrﬁétﬁl in metal

salts@f dFRLRS aclfs ighs d@@stind0byAA ST Biethed D138, by ASTM
Met hod D4282, and the cat al yst havi ng a t ot al

moTho Hwaniiercdsn Biovidepa megiodraf produsmg ayeside prediet.coppeising:
contgcrtlan ctrlgds Ofe%d ﬂzﬁotﬁ;ggxa 8I mo@éﬁﬁgﬁ{]{g{ﬁéomg abta &uct that includes

ouh enum ca as wel
the dﬂiﬁde}ﬁid@mﬂ,mme@éinnﬁle«trud@proﬂhﬂ reafiquid ndxinenatr2s] °IG amg 0.101 MPa,
contacting c It hat the crude product has

the c%{udp/fﬁpcbhav%g ﬁﬁ& 5’1&8%3? 5 ﬁlgé the gryde feed having, per gram of crude

feed, a total Ni/V/Fe content of at least 0.00002 grams, at least one of the catalysts having
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the crude feed and the crude product has a total
Ni / VI Fe content of at nobst 90% of the Ni/V/ Fe content
w@tooskesoer ude feed, wherein Ni/V/Fe content i SPEEUS2004/042343
determ ned by ASTM Met hod D5708, and TAN is as
S [
a porf SEERTIRo iR Meeh OIS dibiider FAFICGQANL] RUcRbfhed by
ASTMchﬂabd iDAQ 82 Condtthe tataigst daving deothbmd]yhid¢duno pentent, payigeam of

B R G A E N T R

molymiéﬁtuﬁ{ Cafdhlated &4 %&%ﬁ o@m%%déﬁﬁn JrhgixfrékdBert8€ end controlling

nprising one or re al I'i metal salts of one or
contam:ng carditions suelc thdsthe onde prodmrgt lmsal kalNiof et wasttI9 et the TAN of

t.s ,of .one or. nore organ o
the o fesgiand ficertie PR aHERT BUARG0Y ig canieat oo BiskEagyp of the
Ni/VAR! coflfedMdthe eFudd Fedde fereRf NAV KR! dont¥ht Rlas danined by ASTM
al kal 1 neearth metal, in netal salts of organic acids

Methofl lzaﬁt7oseerdtTm d9a0deteymined, byahdTMt Medad Dodfle of t he

o R 3 oS BE§ R L g

conte@fm Aerde foa Ritheh@bsmbre@maliatstiordiiuc a tdisl greducodiacincludes
Table, or m xtures thereof; and (b) .one or nere net al.s

the crude prageich enan gre arwds meduchisi achcrf%%xtu@r?é 28r Crpl§-101 MPa,

the c@%@?@eﬁf&ﬁxﬁ{) he O nftRd ngﬁaln@tlﬁ sélfsQﬂq \%ﬁbymré&g%ilc b&8s, one
or mxtures thereof erein a nolar

or mo@tallialiaé-cho ﬁieteﬂ}e:iltsmf oh® ormbs orgamt a¢16$ oﬁnhxnlltm:s@harmfadmd

the R TR RGP 1K AT RS St OGO ST g 3 afiline.

earthq{?é’tﬁl]e i m@ﬂcal @JI‘% ¥rordMRicakids 306k 184 Bl000ST s?aﬂﬂeit 3ast bilt of the

salts of organic acids of at nmost 90% of the

: catalyﬂmt@nprlsmﬁg & kaalei or metrametadefdoral Godiinn 6-of ghe Peripdical ablg, gne or

net al t of or anl n t
mordgimorRc e TP Blefl For el B 5q e SiclfelbLe opmictures
theredBladll (b) dhe @R ndre ﬁﬁkd@fr&ﬁ Cul@anil 0 oftHedrio8icable, one or more
det er i ‘ned by ASTM Met hod D1318. The invention al so

compsds ebenezpr vearh oeptals tpmdeniemnd 021 tha Reaiogicokaiple, or mixtures
there%?i t arel)r/e: %g%%olgroﬁ{lg(é% Jco@eﬁ C%h?‘[ll{lj ij@ %?go Wtzﬂ I@o‘ﬁﬂﬁn ?'indég%r > ﬁlea

roduce at uct t I nc
rang€ froghel o 1o ued coMMlling dmntahﬁngcmﬂmqm (sdcthmhaﬂ the ardde deaict has a

m xture 25 0C a 0. 10 a, the crud
total JoRtRUAT Nkl netal. pombine GRr el g0 0T A SRS of at
mostwd bNbf e Qgﬁteﬂtr SR HEIEnd fRMineaRtth %etéleﬁ‘l%etglns%lt.@ bf organic

he catal ysts conprises: (a) one or nore netals from
aclds@cnl thewwrue fifeds WherBardootthcof Riitlisnetoh endalkalincecaribrmpdain ismetal

one. or talsfro he Peri odic
Salts?gﬂfgé‘nlctﬂcl‘%oﬁ% iped by, ﬁ@ﬁ%? Dgﬁégor nmore netal s
fr PR fERbABA 218 BbvidBea Mefhofdif profiabing a coitR fR6dUTRcemprising:
conpounds of one or nore netals from Col unm 10 of the

cont@émg @@mdefa%i withone af mptﬁircé%ﬂ]fslfﬁetpé{ﬁ‘ﬁduc%é@téﬁ produdiihag includes

oo ol R T A Rm S,

the ce@lededd m%lgsalfﬂfaltmm/% b@lt@fftlﬂb@@t lead0000D geine df LAY /Fe per
Ni / VI Fe content of at nmost 90% of the Ni/V/ Fe content
gramppf qrpde fepdigad peleast oppef G GatRlysI/CRBIDESTS: G ©ng gr Bgre metals

fromd(%lg{ng] é”&%@ P‘ ogNg %ﬁé I?)?lg opﬁl%pégconqc—éb‘a]gﬂyg JHS R 3Rtals from

€s a met groduci ng a e pro
Colupa®of the Pgriodic Table, or mixtures thereof; and (b) one or more metals from
Column 10 of the Periodic Table, one or more compounds of one or more metals from

Column 10 of the Periodic Table, or mixtures thereof, wherein a molar ratio of total
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contacting a crude feed wth one or nore catal ysts to
produce a total product that includes the crude
wWEe@dne927 wherei n t he crude product is a |iqui BCHUK1004/@42343

at 25 0C and 0.101 MPa, the crude feed conprising one

or [ | kal j I : . j :
cotu 1§3h65 T Gl BTG 8! 5470 1R iy TS 20 RERholling
conta?ﬁn%@(ﬁﬁliﬁﬁr@&ﬁ&lﬁth&@ﬁhd Srudfe Iprcrdu)gt hE]l:selStotah Dii/&dFe lcctrﬂrmt of atdrost

eed _having, per gram crude feed, total .content .
90% g thaiNRY /Fe veRigNt,of dbeTi %’gqefin‘@léeafﬂpﬁ%@é@swf)nﬁeﬂt it diernined
byA?ﬁMl@IeﬁIod%%@! c acids of at |east O: 00001 grams, and

e one or nore catalysts conprising: (a) a first

c dflad inséntiontdsoffirodtescamethyd vf hadicigg aperdegradnct fcomprising:

catalyst, from0.0001 to 0,06 grans, of: one or e
contaggp nide A F @ TBPScAta st p gnduod aiprRl Brofiet R fhotudes
the cFIRIE Pr&RITD RS He ARR REAUTRIsE: 1RE @ Irix oSO 06102TMPa,

the Periodic Table, calculated as weight of netal, or
the cridz tfeade®niphisingeing oanre dkalamstad ealts af analoy Brore grganic acids, one

secqnd cat al yst , havi er gram of second.cat al.yst
or i TaS 2y Rl B e REfaof AL RS SRR Kt e
crudfeell hhiRg PRE Fﬁuﬂi &f chadd Red,@NBtad EorlBt®f AIKAT Ghbtel Sarf alloilige-
or nore netals from Colum 6 of the Periodic Tabl e,

earthgaétal, irametal spdts Wl prganicapidgef af leaw 000001 avaas, ihe gpe or more
i’ oL ) oF ' t
cot G0 ERBHE08 O FSPU RSO AR CRR RS, Bor s,

fromal. 6CR1 16 ©-08arihis, [ dile , or inforeaiead]ls fantGoloin Grfain PeradicdBable,
of at nobst 90% of the content of _al kali tal,. an
one QMRQIE cARPEWRdSIOT RRg of rpoxeﬁnﬁélgeﬂm% QP{‘%mb? Ogﬁlﬁg’ﬁpeﬁaﬂ"ﬁ‘a@a
' i d ' 1 gt Ka@bLitalyBt B second
e A T At e MOREL AR BRI bt o g
catalgstihdgingspea grabe bEseqombehtddyst AS ToAsMe O @chnDi 0f3018: orFhere metals

ron 4SS0 BEOLLES 2 ek, O BAOCUELS B LU, o

Colufthn &'8f Be Patiadiy Thble! @Al AEHEBVE ghtQIfdhet Bl OBt ereof, and
i ncl udes the crude product, wherein the crude product

contijofling dontpgting enditinne such that thecdd prrdugthaspdotat epatent galkali
ee onpri si.n 2 Ofr I i I

i S BOTRE 1 BB B8 Pl AR R Binof P

contéfe bahlkak hietal aindallelins-camt metil,danietal 3altlst organicracidsinelse crude

t hereof, the crude feed having, r gram of crude .
foed fwlacaein gopispiegt AUGHISIAL 310 AN caBagtal, ygetal salts of organic

acidsgilfggg?g@%gg&@%%S%M&%d@;ﬁlg_ salts of organic acids

east grans, and at |east one of the
caThd iststidnaatsongrovidey a grethod of poalueing sitcrudet produs tcofpeising:

grams of; one or nore nmetals fromColum 6 of the .
cont PSR GeelorSe Wb GREO GO G BGUISC GO Hgogte gt includes
the cHRIe@r&dict, WM EQh WELrfdeHrolit® i e A8 nfixthaddt®5 °Cahg 0l 181 adPpa,
as wei ght” of netal, or mxtures'thereof; and o
the cosletfeal ¢domyistngrangor inrge elbaliintetal saltssefcmeon gtor¢ rgaig acids, one

hourl y. space veloGity. in a contact.ingzone i.S, oV

or 3 s lin RAFE mtfi 431t qof o wbOREHERPSE anfeolis gk e

crud8®iedhavidBdpetlokemth bN@aad fobd ol contentroFtaidali sadtalsarf alkaline-
organi c acids of at nobst 90% of the content of alkali

earthrmetal, in methl saltsif organisaacids ofat lgpst 0;000aE gramss and & lespst one of the
or.gani. [ i net r f , rel
PR g o G L L e SOl o
Colwain ®btheiPeriadic Table SorSor thdre compeshdsyf Ald b ivbtchnetalDfi@m
18.
Column 6 of the Periodic Table, calculated as weight of metal, or mixtures thereof; and

controlling contacting conditions such that liquid hourly space velocity in a contacting
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The invention al so provides a nethod of producing a

crude product, conprising: contacting a crude feed
Wowak/0ee7 or nore catal ysts to produce a total PQOT/US2004/042343

that includes the crude product, wherein the crude

roduct . iis i qui,d i : .
zone f G T0 et FIDF RSOtLteS s P BEME A MR alkafine
carth WhétM/ Inem@aNaBH bf Gait atidasf attnéB00% dithnmnteat of alésli metal,

one of the catal ysts has, per gramo ca&a#ya:, at,
and alleedige-cartipwetadin misted palispioreanicagids imdheprads fest, Worreimsogtent
. =Y | 5 .
ot 09, B AR T OB JRC 1 GRTRURS 0 bR
ASTeBEMethodDdd18&s wei ght of netal, or mxtures thereof;

ot aieal Dottty THIG GoRCALEPRG SR 8o sumdite:
cont%%ingg drddb ?ee?lrvbliﬁ??&[ cﬁqﬂ&% cBafysi tb Prtucdh {ovil pRo iR PHRMncludes

most 90% o e Ni/V/Fe content of the crude
the cfuele grodnbie miereiihe viude peashiceista liglidmixfuteat 29 feand ). 1AEMPEa,

t hod D5708; . . The i,nyention .al. rovide
the ot K dReIRobe i LR » SR LR s GR bR g o2
gram§! H R sf ARG hd dutINEs Bis, PaoRarh B R4S att10asP0.00UGEands of: one or
total product that i ncl udes the crude product, wherein

moretthetals fioneCplusth  of the Periedie diablenpne rreorg compoynds gh gne or more

A01 MPa, the.ch f hayj
T R T
there@F ¥18€ BontMlin@cditdctibg coatiti@ntsuch that lifdad hivuly §006d veloeitywsin a
of sulfur, and at |east one of t
g

t
contacipp P i §V8n@ Tor anbie chtedradyqt B SOt L onteRs of at most
90% r@g gﬁaeﬁ\gk'/\?m@%t}@? i &ﬁg@l%&, GRIBRAUGAHS/ FRLoRBE i9hs AREShine

rom bnn 6 of the Periodic Table, or
by ASIT¥M MedndtIEi08of ; - and control li ng contacting '

condi tions such that the.crude product S_ap oxygen . ;
c Oﬂ]@wyergpnghjsorﬁggxflg% glgt'hog R pﬁ)@v&lg% a 88{.@ é)ﬁ?&lgg cgﬁgnslng.

conteﬁ:“tiﬂgﬁ chfRFecdRfih bRCoiGhod @ aRiREU6 torotRte 8 tétall groduct Giat Bidtudes
of 70-130% of the sulfur content of the crude feed

the cyiereoduct xhgesin Shereradetprodicais alkquid mixee 4y5 ASTMl WO ddPa,
E3 nd. sul fur conte LS. rn
the CWé‘%&%eéﬁBXE%ZW%%“ 0 Sréln[té fest: & 8’?:’%?&. tg‘gtg’fgylﬁé\iﬁhoé) 0§ grams

of 03zl Wad B GuidinCdouetat O 0 dset 0.000INPaINS iof gulfue camdat Idasigon@ of the
crude feed with one or npre catalysts tQ prod¥%aﬁa
+ AP YOEIOR

catalygt semphierIene arHBtre iéle Hem ¢ Al fdhplainde
mor%&%a%%ﬁ%g(’) tn% %&’ Sord ﬁle?égefé '&)lﬁ%ﬁ W ?heqteri%éic%b?er,‘ gr mixtures

e crude avi ng, per gram of crude
therdo€emd cantiaiting cdvitdchEeonditivmnduch thaathel ceaketprod@ObBG2n oxygen

conGh TS o e SIS b5, 900t At

a sulf @ FBhieRt T 001300R6f PSR fTRbAleRt b 1A AAEL W¥A, Wh&tinldX§gen
Periodi ¢ Tabl e, one ornore conpounds of one or nore

contere tisdsslefarmimeGdly ST Méthod E3 Bk rand ghldurkaplent is @p determined by
' r reof; and controlling contacting
ASTgéﬁ%ﬁFﬁjﬁgE§UCh that the crude product has a total
N TV i et S8 probided a Metod ¥ YrddlucinBe chide Prdduce, @oin@riting:
of the crude feed, and the crude product has a sul fur

contaesing @rsrudstfecthwit 0ns o metsecatalystsio REerice Aftotalfprodict ghaftsludes
f eed rein.Ni/ V/Fe cont'ent i.S.as.: el Rk’

v LS BE G S GPALER gt Tt 65T

the crude feed having, per gram of crude feed, a total Ni/V/Fe content of at least 0.00002

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

catalysts comprising one or more metals from Column 6 of the Periodic Table, one or
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determ ned by ASTM Met hod D4294. The invention al so
provi des a nmet hod of producing a crude product,

W@ 9p6®2Ng: contacting a crude feed with one PCT/DB20684/042343
catalysts to produce a total product that includes the

’ : " A
oor B E  H0 BE A i
there@ﬂ I’tind Icsmtl’tghﬁ)gl eordcting conditibiad suchriitahthesahdesproducd has atotal

B s B PSP P
prod?&%ﬁ?gfsulf&rrb%}a&ﬁm of £, BRME REIfuRDnteRt 8O bk Y&, wherein

content of alkali netal, and
Ni/Vél kauinkemé iszastdetenmatiat byiAS ReMéthedDEZ0%fand pganiconigol idss

of. a 0 ranms, and a residue content of at
deterin b)(ﬁ%?&}&ﬁ:@q %@ér due, and at |east one of the

CatRd LSO proliass HRRIHIM ofpfRlubRE al cfuderf2681en) dafipriting:

of the Periodic Table, one or nore conpounds of one or

contanting amat@l feed wnhnom@ pumsaresalystie nreduce @itetalprpiect that includes

ereof,: an controll 0}
the et o B b ety b RS AR AZBRc g 101 MaPa
the caRuRtfedt cdhfl privieadre ofedcb alkah ehetd] kalkd sfome @k trh)remttgahm aicids, one

nmet al salts of orqanlc aci ds of at, nDst 90% of t
or megsralkakinewarth metal salieafone on AYTRPIGARIC Aide O I X EESE ere?ta the

I t d )
5B LPGUIE A6 20,y R MR SRin I
cartll 6talj ilemeeih bstof of gahlveacidsud et feee d, 00008 gmmsg emdta mstdue nbntent

f al kal i

d.al kal
of atdegst &1 ST QhiRFiIG Andal 1oer 8¢ AEDE Ch S By PRSHRORE PHEre
meta%lﬁﬁtﬁ’C(ﬂ{ﬁﬁn &3 g oot Bible, bfic BSmERS Joneds $onBoF More

d D5307. The invention also provides a method of
metqhsr ﬁom@qigna 6arf d@bd’qmmdmﬂ’ﬁble oomxtums rtlgere@omdas@mtrﬂ@ma

cons SR R S TS RLELY Gl PR R

alkaﬁﬁheea(fﬂaliﬁ@tap [PREE! sdlS of otdadiel adidFIoX bt OstIYLSF tﬁ@c@ﬂéht of alkah
101 MPa, the crude feed having, per_gramof cru

metat,ee@d allglipeshgymetebrin apetal spltsaf orgamiq a@dSﬂnnga%d%feed ‘the crude
prongté-&gggesuﬁ[édcoﬁteh{% 0- N}d ¥ F ﬁlquy%tfergo Rt Qitth}a @ﬂt%ﬁe feed, and

eas on e cat a ys
wheO§ont&it 6alknlée netal) rﬁmﬂalmna-lemﬁ metal, Go metad s@ltsodf argemic acids is

as d;gt{ngggc{ lgy gg&"&g]\/{g%%ég {)’lfllgoagfgl r(p:;% %&%&&%S%&ﬁﬁmﬁry%STM

MetfBbH5H thereof; and controlling contacting
conditions such that the crude product has a total
Ni TY¢ Fevesidort dsd profidas a meghodad @ asfucinga diide\prrductcrenpsising:

th
contBRSREGh AR o5 V809 Bf PPN e Bpp of e s

the cfr@&%ro&\di@ Iehdibih/i E8dE protigdttis 4 Eq@d ntirtues 223 M (ADTNUPa,
Met hod D5708, and residue content is as determ ned by

the m\ﬂemahmm, psBY M offfeuderfeet riretidug coptopt efatdeast @1 grams of

cLn I 0 I
5 R DA AR Ay B e
cataR&® @Uﬁl@n@t ohabr morduethlsttoal Colvedri6l esthe fﬁ’en@dtw @able, one or

product, erein the crude product is a_lig d]ﬂtxtu e
morg co1pBOUIds ahenaRrraare Mregals e Eolypa & fdhe Eatﬁsth §ihig o maixtures

therégld(;f1 %@rc%gﬁéﬁﬁb'coﬁ't%tﬁlg RRERnSLuch Mt Ye FREEBEHARRE A total
Ni/V/Fe corttent of at most 90% of the Ni/V/Fe content of the crude feed and the crude

product has a residue content of 70-130% of the residue content of the crude feed, wherein
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or nore al kaline-earth netal salts of one or nore
organi c acids, or mxtures thereof, the crude feed
whawsneo2per gram of crude feed, a vacuum gas BPCT/US2004/042343
("V&O') content of at least 0.1 grans, and a total
Nirv it s a&%&ﬁmm ASTAP LRI BYORCaREF S B RbRent it
et ani ¢ aci ds of 0.0001 grans,
deteﬁr@@tbyomwNﬁMémedMBﬁ'Vysts conpri ses one or m)re

tals f Col d Ta
ToHE IBeATHO0AS rEPvidsia TR ASPEREINE » FRER G Sargfine:
contdcfific B @{ 10 Bl WiaPhi orPhorleaHisR%0 bRRIESE totﬁrlﬁ‘oduct that includes

con I ng contacting condi'tions such that the crude
the cpude qirmiulch adein teaiudepnodnet 1sen‘11cn1hd<mllxtulr¢@tt ap °Candl 0.101 MPa,

al kal i.ne-earth netal t ani c
the o€ FeedF5uprinecBs of not BiEhE b Fas f aft oPEPErYEafg 88 one
or m@tle kdalifE e feH MBtalBl1@lof ohdlorBbR] org@lit aci@d, op hRMted thebdlSthe
the crude feed, and the crude pr oduct has a VGO

crudecfgnd baningfper graggoierede fepd aveonus sl (HFCPRkcontapef at least

0.1 g%m??sg Wﬁ%@fﬁn‘tg (ﬂ(rﬁﬁ 5 n(%ta Ognggl&glﬁﬁe%aﬂlir}ﬁ&ap Yo é@t-g%alts of

orgardk Kéilis BL0.8001t frafef k. at idastrort aff tigadatadysef contiygises onae msre
is as determ ned by ASTM Met hod D1318. The_invention
metaly fsom probymwie of ﬁlerP@flﬁ@a TgblepPRcRicnerg camPPWRAS 41088 Q& faore
r e
o0 10 SEEOLISHARG ufl e aRdol Lk BORIEY
conta£itig eorplithehsclich thaetheictude Ipeochllcuhkfs gt vottentf alkalioudtal, and

xtueat250 101 MR e cr feed havin .
alkalfgreagh g Ptk e RE £ko-Eaie GE1G5 ORFYTVPEdD AiBnEoIBH AF ALkl
metal, 68 talkg}ng&% rﬁé@ﬂ’ﬁl mefifsas VPR Akt R iR theadrudERed, aHd dhe

dgrans, and | east one of the catalysts conprises one

: 'crude)prodmrtélasref\’é]@ chntonh of G0 tIFAYeofghe VGO mtermf thergpdesfeed,

oS e STUBERRSoPhy B35 E0 P PERIE b LR i

metaBRgd ﬁﬂtﬁhﬁ@b'c{r’[}f\,{ﬁet@lp i @etal Sidts @D Bﬁgahic%&lsﬁy@dﬁddtérﬁtmédﬁ@ ASTM
crude product has a total N /V/Fe content of at nost
Metlpddd 1318t he Ni / V/ Fe content of the crude feed, and the

cr .
COJF: % mt%lﬁg)%caliu e Iﬁ?ﬁl e ¢ ee%?a&ﬁgltrog{a%mg/%(% corﬁlr gérlﬁc‘{ rbgmggg ne:
contditibg briuiededlywitiobiv daxhtnecaBbR6tp paotthcbla tdlalFerodwn then includes
is as det Met hod D5708.
e S, STE b STABL 0, TR 708, e LRt 0 i,
the cﬁgitzgfécﬁﬁa%g 58%%% Behd@ f&daug €ot£1@¢i¢vmetcbn@ﬁ€oi% 158 (B00002

ysts to produce a total product that includes the
gransy arden ﬁdﬁﬁbmmtqnt wharlersh0.4 lgeanos, adé apleast oog of ‘@e @aualyqtg;.cgmpnses

m xture t 25 04 MP e crude f
one GyFras iy SRe o Pt o Y Rt Be ol kit e Cojpoug of one
or mHR:rrﬁethrs G CoRBiS of 188 PefiodIBTEbIR] diahixhfeLibied MRl @bntrolling
salts of one or nore or(%anlc aci ds, or_mixtures

contadtiag sonditienscsucih thag the geu @é@dq@aha&?gtot%éw%ﬁ@raﬁnt@.f alggost
90% &%El}ﬁ Nﬂg arct%lﬁte%f) ?fl tﬁ@ I:ruﬁg fe%{i,g d th??xtuﬁt: Pro%l[&gt has a VGO Ci;on’[ent of

organi ¢ ac
70-180%a)f theeASD Edbn@ B1lthg bﬂmﬁ ,fe@l[ldlhalfelﬂ Gas)t content astd&&rmined by

STV P L S e IR B
A PR IR Bl e T B i

conthdi@p @aafudedeqt with ore ar matealatedgstyprogradise a totahpioﬂmt it glcludes
th
the crud% product, wherein the crude product is a liquid mixture at 25 °C and 0.101 MPa,

the crude feed comprising one or more alkali metal salts of one or more organic acids, one
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catal yst by heating a precursor of the catalyst in the
presence of one or nore sul fur containing conmpounds at
wa@2aosomsveat ure bel ow 400 0C, and control | i ng CPCI/ES10041Q12343
condi tions such that the crude product has a total
or mERAE b R iRl bt P A8 AU SR hereb land
the cewtet feed hayﬁn@bklagrammmid,e featlgl a adthladontent ebalkdli metadlapd iatkaline-

|32 ude fe
cart b iR el BTLARIcastEs hat ot OGO h e, Rt i drashone of the
cata1g§;t§ %Sqll:)&lﬁ/%mﬁf)?‘lcoﬁﬂmlﬁg 8 5 RoBARHIE o@&mﬁoﬂesn&ag %rom 08%mn 6 of

D1318.  The "i nvention al so provides a
the Reeibtiodl abfe, mnwmomgompoumdrke)f pno duniore ot fran fiplumn 6 of the

TN N TR S R
catall% tlng\i‘ BreBidort cthh&EéA&igstﬁﬁ tsehée & drleWd ntbro bk €

5 0C and 0.101 MPa e crude feed having, per
contgmim comporudsent ﬁé@@per@utedieéﬂw i‘kﬁ)O RE rndcontreliing epntagting
conciltéongkﬂlg[? ﬁlggﬁgg xg@g pEd gt ga}s%gto!aa?g%nttenqlg aﬁg]tlhn:?al Cﬁ’ldaalllya%'hg earth

metdlBh ah@allsapdfpbinidaddd0df 4t AdsPe0% odite coatetheof dkei métal and
nore conpounds of one or npre netals from Col um

alkakingseqpty mefal, &0 maisl wlts 9F opgagic peids 1p ferawie feed. pyhsarie éoraent of

alkaﬁ %eﬂlyﬁ'fd cﬁl{aﬁfly S0 mefidn h%dTsBe 6%%5:}1% aAiysts d@ﬁér?nned by
eatirhg t catal'yst precursor 1n the presence of one

ASTM Mahi&l B3 f8ur cont ai ni ng conpounds at a tenperature

bel ow. 400 .0C,, and control lin cotact|n ondi ti ons
chﬁe ysptiqAsprgyides? Birthod o plodiciiga.aradg prﬁ% comprising:

cont&&ﬂlg%ru&g fe8d witRShe SPHORS catdestdNo PlohR e @ablaEPlodét theft eib’ncludes

cru wherein Ni/V/Fe tontent is as determ ned
the dm}deq&wmthewn DE7@8de Miodudtiye Haiid miztusoatdsoi awl. 101 MPa,

the et BRGRE ot Shmat o bl g BE P e Buotas et pgooz

grangs, B At 184t 61ﬁﬂﬁﬂhe§jd:a$z§1§7$tb W dbedindeé e eRnDifCa asho26hitlDéne or
at 0.101 MPa; at | east 001 grans of hydrocarbons

morgynetelsfrpmiGalimgn p af e Pcﬁr@fim % ORC HMAEEGPRSUnEGOiAmg or more

metaﬁgg'o&q}(ﬂ%mg 6]0(} l%e::ﬁ?eqlodﬁl T:ib?@%ﬁ‘ nﬁxtgpeé 1 88Ho ;ﬁfoduc a catal st

ydrocar bons Wi ng range distribution
preci’n&@r Q6d dsrehiibhe Qabyst By Hdfingy/Bee; catahybt greeatser 1ntth<apre§bnce of one
but | ess than d% 01 gramns, of

or e 1S CTIBBIRSPERPBINS AL AR RRRcelo v ADD £ copolling
cont%tﬁ}% o%@&bﬂ@s%cﬁ ﬂ% %ecr%&%ﬁﬁéﬁctt heda ﬂﬁewmgwpe RbntBRtHaPnost

osltlon: | east rams of sul as
90%eftthe Ni/Vékce @mtmsamhmatddo de@MellefN &?mton@mzlsgts datermined

eterm ned by ASTM Met hod D5307, and the
bym&&#ﬁ’%ﬁgﬁﬂg a weight ratio of MCR content to C5
as [ipaliteRgsn A8NHRRdeoh calde c8@mpbsifioPhaWfie et fraMdR crude

content is as determ ned by ASTM Met ho 530, and C5

comagsph@n e Jeess Ocl9H tesarns pEhyslsocashoas iitheadbilingnamas distribgton
bewbelgg gé °C ang 2%6] Yen { b W1 %&Psa? aPbaY '0%%% g?an%e&fhﬁﬂro% rbons w1th a

cing acru de pro conpri siFng:
boiligakerel Rehbwionbeti@n @60 110radd Gab aCys 09 01 O/IRy; @dleﬁﬂ oa)01 grams

of 11§<%togallrb§r[so\slltj}$z§ bct)lﬂr?gzr re{ng(e: ldiJSg'lebsl’ltlon between 320 °C and 650 °C at 0.101
MPa; and greater than O grams, but less than 0.01 grams of one or more catalysts per gram
of crude product.

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

at least 0.01 grams of sulfur, as determined by ASTM Method D4294; at least 0.2 grams of
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t he crude product, wherein the crude product is
condensable at 25 0C and 0. 101 MPa, the crude feed a
woBRsoereent of at | east 0.001 granms per gram PET/US2006042343
feed, and at | east one of the catalysts is obtainable
residR o ey AR ot R B R P S5 oA o
of MtIR corgeraito O asphakdnek sorftergrof @bleami % vdtereit ¥ CR conteintds as

Tabl ur es re duce a.cata
ccteppgenby ST M hET R+ EHLCe APuROE ffud Felnined by
ASTORMANSE DRGECUr sor in the presence of one or nore
sul fur containing conpounds at a tenperature bel ow 500
OCTha inyeutdort aled pnomgies e me&tﬂdl afprednsihigta wwde pradicts ¢oaprising:
e crud st 90%.0f
contielfregraRisoReC I P RERE Gl ook ab i Rikug bt dhgtudes

the dﬁdeq%o@&‘t Al REr&8 dhddrudSudktiH echderaBR. at THeCiand @Ml (WiPa, the
al so provides a method of producing a crude product

crudg &ﬂdra Mmgeon’fent eﬁﬁtla@t 0.Q91 arases fe cragp el Gpdnfesdeangrat least one

f.a St S
R e R B T
Colﬂrﬁn 6 @ﬂﬂﬁﬂ’éﬁbﬂﬁ "latbleZEneQ@ Aod Ambdind¥Rd oné bemoramtetafsefesn

MCR content of at |least 0.001 _grans, per gram of
Colgpmier fhedisriogisd ahle. pemoruighihesotitn Eredipap ARy SHRIGTHEPTaand

fomﬁﬁg FreRhtn s fg{ff}%’( gg ?115"0‘51%%9% ?rc%u{gﬁgglﬁﬁf gfé'é&lcg @ BRL 81[ nhlbfé sulfur

ange ast 60% of
conthinimy compobads aifa tpropasturabel dre Sﬁﬁ P€; sidzentibHingicontattorg

di t i t hj f.th
condifastier tepie caidh ot BsalbRparfigt pf v o0t of BEMER
cont@RSFHhd é}ﬁ@e R¥d W%lm@l?@oﬁ)éﬁ% as @&grnﬁiﬁéﬁ bR AISTRY Method

contacting conditions such that the crude product has
D4530MCR of ‘at npst 90% of the MCR of the crude feed,

SRR G o BRyiRN R o AT A RO oS *mrtilre:

'contﬁﬁlnﬂ a@tilofees MBSk ok idre edtalfs to fro@id agoalprodict that includes

%@ as determ ned by ASTM Met hod. E385; at nost
the guérBroghansheeinghs erude P@éuﬁéﬁ eptcABdlaR) 2ASF vl s dMPa, the

BIESEARIL Sheh Sf F10 Syhe ) S Gec,  scom o

of th:a:roaw]ﬂ;mamrfgrame siaeiBaitukion witnd mgdlalppmre glicamaterfin a range from
t t 0.004

7o EENBAER i S P R IR, LT g rppin

havﬁgl ]}Mfe dlé‘xﬁeﬂ%?tw?chfﬂ el opyheARddvhiMBSB @thnided dhherdin pRS bize

rams of basic nitrogen, as determ ned by ASTM
dlstmlmtimds ZoBegmizd bye@%Tl\/Ici\/IgthgdaD\@Sa;f andegohigeléing contacting

o e STA B\ P O R SRR e

feedDRBdreinMMER R\ ﬂtsﬂeﬁﬁmaa BSBAKPJT(M iMi@BodDE530de conposi tion
aving, per gramof conposition: at_ |east 0.001 grams _.
of Theltyentionelse proxides A&EIds\COMBPRILINE hGRE DEDYAM ¢f composition:

at mlg/gtta(i %zp%é@g??@%gkt SRl Gead; .Q@hﬁfmt%@ E8¥5. /év??]{hé'st 0.003

g conposi tion having a Wei
grai @b f 1f0f, abReanint@by ASTMMelsqrhia#194n esd atdedse0.8 gi)ém:abf residue,

as dlat?ermltnec:lL b? ASaI‘rI]\/(ii MeQI?odCBS 007SI tion having

The invention also provides a crude composition having, per gram of composition:
at most 0.004 grams of oxygen, as determined by ASTM Method E385; at most 0.003
grams of sulfur, as determined by ASTM Method D4294; at most 0.04 grams of basic

nitrogen, as determined by ASTM Method D2896; at least 0.2 grams of residue, as
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a TAN of at nost 0.5, wherein TAN is as determ ned by
ASTM Met hod D664, weight of MCRis as determ ned by
weIbModssehod D4530, and wei ght of C5 asphal t enBGI/US2084042343
determ ned by ASTM Met hod D2007. In sone enbodi nents,
{
s QY RINPR A BBV hAFS b6 AR PRI 5o
deterintigied by ASTMOMetiodidecd.eed that: (a) has not been

treated in a_refiner di,stilled, andl f t
di 3¢ }qVé‘IEPOD(aéﬁO wlsglde%ﬁﬁlalhé ﬁ%@P%%Wﬁ@aV&% BPLHAT A ' ﬁsgmﬂtwn

at leé'?sl? SN % randy s'ilﬁﬁr %5 H&@mfuﬁ&gb;‘ﬁSTM Me@lﬁﬁi Didat; af RAR 09 grams

uch conponent's gram of crude (c) corrprlses
of relsﬂylde as detormingd by pkﬂﬂiM dvetbdd A3 GH ahtéﬂ@ cognposition hgving agesight

but j on 00 0C at 0. 101 |

rtio o R AP LR i S EPHRTACTb0! sl 780 (B abPosiephaving

a TAW@f atqn&%lsl %elreﬁf‘”gmls 54 adthuiih @b RS MREMRAMY 96642 might of
at 01 MPa, a boiling range distribution

MCIbeet ambtcrmwd@n@ ASEMAethod D463 and weasbi of & asnhalienes isep
detelﬁﬁggfk ;A%mw%liq?%? wen 400 OC and 650 0OC at 0.101

of crude feed, at least: 0.001

ar a0%ond erhshiRemE ae mveaNd Ws@povidks, g cﬁlﬁh@letlon w1th one or
distributi on bel ow 100 0C at 0. 101 MPa, 0.0
morgiithe sethngs o1 ﬁ@vp%t@swe?qrdlﬁg to Hsdrveation g ﬁegc}]that (a) has
I
o REDYREE 00T 08y SR Bl M O O o
havibgt \se®on ﬂﬁﬁb&@b@n&i 4 346 tﬁ&:r&ﬂe ed Bds M:Ieast 0. S@ing phsmehof
hydr ocar bons stribution

compncgar bone DRI 8 R0 LLnd [ 20gc. 4 S LAY SR i v

'af‘@l@lpﬁ" lwgﬂh R d t b t
S ST A et

betweed 1AKEC and 200 oF atd. 10N, @bqﬂmgtanlge ésstrllmt@n b@t’wqen 2§0 °C and

500 56 8PbT P Boig iacistibign tendlep 98 EGedgpbet pfon

MPdVRA] a 6sﬁmg@£f%eld$§ﬁbxﬁm%tweemaoadcm @80 °Cra00;10{ MPHE8) has,
at | east 00 rans of total Ni/V/Fe per gram of

per greadd crusiedecd; pt le@%n%f)%g@rr@ @ hygrocarponsipyingta podliag range
dlStr?b qu)gjof %W@s a%th east 8%(8)@1]c ﬁl% %Pﬁq{d}v&(%%l%magfng%r%?&g

range [disebifteadetwcbn 89 °atani@as PC@t G_IQI Mita, 61001 gsamh,ﬁ hydrocarbons

ol S G 5 U S 22 O, ST Dr g
of h?rcgtgc Borﬁ[ﬂa@ln ROl ARESistrBOGorPhetVBEL3 ) HAhAdWOBRY 4D.101

f one or nore or gani ¢ acl dS or m xtures
MP4, lhed e@m g(am)s afdrydrdcedmnabaviegs boiing raniga disrslhution petyreen 400 °C

and §5Q30E0.36] Fngr CiREp SRN STRAREE, Llon ERinsd Rameg from 03
to 28,184 tMe 61% D8R0 3} @fthe@l\&hﬁ@ﬁboﬂlﬁg FS1ADOMNA a0 ANat OV 1 MPa;
or nore of the methods or conmposi tions accordin

(&) comprispa/ekelomnadrarged s et a1 5356 DOR) LBREISIY total NirV/Fe
per é@gﬁ%’ e ggqeqagcp glac 0 uggs sﬂﬁﬁ)ru %ﬁ%s‘y & b?él' ér%ﬁnts %?6 05 grams of

sulfhirPee BEanof @lidofepd.qk) H%at ldaﬁt GO0Thirtak 0OW GO pér grme oficrude feed;
nore of the nmethods or conpositions according to the

(D) hpsgideast B4, gramsraf 1gsidue pergBan € eiudg feede pbonIIBgs RFXasn
contgﬂl éjﬁdyéig@ aﬁoo‘ﬁ@l @Z éﬁé St thGreRiIQAYRa %kt O b AInUr AW brdAft acids,

one or more alkaline-earth metal salts of one or more organic acids, or mixtures thereof;

(o) comprises at least one zinc salt of an organic acid; and/or (p) comprises at least one

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

w@ 2005a63em of a crude feed C5 asphal t enes contBC/US2004/042343
crude feed MCR content is S, a sumof a crude product

I;
RS RR 8 he e e PO i iCh, PR R
moré blt&he Sletlicgls at compdsitiGmaotording amtheanvepbipn,t dmdecfeadl that isng
conditions are co tro|l ed sugh t hat %1 [ ﬁ?lo of
obtapafeRy CBHPBIRE NGPItHRANEFARROUBIORAET VA HlE | affogpgrude.
c Og{ &fdle &Bbad?ﬁeﬁt@ Ltﬁ@ n%&%ﬁ:ﬂs olviae@ ih a&%maﬁ@m%h éné Br
2.0, or .9. In sone e OIITEHS the i nvention
morabSthe p‘redwdsl es pomposmtmﬂman@ardmg tovhetineméionra mothed of corftesting a

e e B e RSB Do B L TP
prodd&SA Mieh he )c:rlméq*é&gﬁﬂ B@fe pro®ict BEMMADE s s ApHalltBhYs content and
hydr ocar bons; (e) inert gas and/or (f) mxtures

a MERepuioht, ands (aomsine ahoeiude faed Cstapghaltanesrpontsnt andsesude feed MCR

cont%?%g 181? g% gblpfo 8ﬁtoé]5aasgfxaﬁ’§|8§sgc%%en?%nf a %{/udtﬁ?)?oduct MCR

contB®iH Y afdl cemhdtRBldonditionCard denttcRd suth thadDBeis @t midBIr®% of S;
catalysts to produce a total product that jncludes the

and/e (p Eheoptrgting epnskitns afq@nérpu%swbéléﬁt pdveighiraie er Mt
{
con PTG APUEDT a0 SRRl il RO RRIET e
fronpl.2¥6 BOsor 1.B t€0¥bi nation with one or nore of the
met hods or. cqonposi tions accardi n% to.the inventio

ot FEROGBIRER e S EBRTRIR PV etr b damPREROhP T oBRer
morﬁ bf (TR e tiicils Bk ¥t goélpoﬂst&%cd}ﬂﬁé%‘ﬁfé iRferfiofaShRREE sofrce, in

ydrogen source and controlling contacting conditions

Wwhichubé hydhagen s(cm)rceas r(a) gaseafs; &) dadogers g4y () sagthanso () dightt o

th . 5- 800 | cubi
v 9 ity Sl G DB ERIE BB per cubi c met or of

cr welsorhe@dbsanieas! B 1rWehhorQ£1§o ProviMeE €n @bmbliRtion with one or
catal ysts; (b) the selected rate of net hydrogen

- morg pf thi andtkods O CPBPPEdoTsAC i the Ip¥gntion) 2 @ﬁ@@é @f gongacting a

a6 FAED TR, e BB
prodicBwhdrein theerudy ﬁa"ed@@dibrﬂmieﬁkﬁ aiconlaeiisg 2dnanharis amowkvuplefl to an

hydr.o en upt ake that will cause substantial phase
OffS]é‘%?E itYon between the crude feed and the total

Uihe ngBbcﬂEleﬁ@ N8 Slventich al%@?ro%f‘de? Gh @8mbiaBoRvith one or

hy rogen uptake 1s 1n a range trom1-30 or 1-80 nornal
more ubihe nmtha@isor oﬁmphmmsmwgémgw meoevqampncwmﬁﬂmdéhaé comprises
crude fe

t he
coniiegh rEeLoRy g oS BUPL S FEEFE ot gpliote
hydiog&s ot zﬁld]oonﬁblhﬁg chmadtindColditiond Suchahaa(al b tio of a gaseous
pressure of the gas and/or the hydrogen source is

hydrogen sair¢eetd thlwnudg fagd i i la@tran@e frgng -8 Ocnpimakeybigymeters of gaseous

hydqolggig ?ogl?%]egéﬁ? |C§}§1§ 6%68% o\f ZFL%EI rdocop?atghegqgghg&laen% /rxg&te %k the catalysts;

(b) thy S1QgeNTa8OH 18 hyd‘ro%d‘h Wptdl@rg eorftiodledl By Vagihgdd partialndessure of
total pressure of t gas and/ or the_hydrogen source

the hyglrogengovigpifs) theante pf byckegwtalw Sl&hft?;@@%ﬁmfiﬁ grogyet has

h [
TAI\g ggfﬁ?{e trhléu? §.3 égﬁtlr tg\é/’v ﬁgﬁlrﬁ Qéff lﬁﬁaliesis le@s ﬁlaﬂ bh ﬁﬁl%hﬂ{bftﬂgfﬁfo gbﬁ uptake
that will cause substantial phase separation between the crude feed and the total product
during contact; (d) the selected rate of hydrogen uptake is in a range from 1-30 or 1-80

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

W@ pioakesory the crude feed is at nost 80 and/ orPCTIUS2004/042343
range from1- 80 or 1-50 normal cubic neters of

ol N o AR S R BB M Lt

at mo@S0 1500 a@artial presstre dDe @hs drtéorthé Hyd%egmmmumetls odnttohled

crude feed; (1) the crude roduct has é% gant ent
durig COGRetiBgIked RSB BPIES Sap pifoee gp “Cig ol liquid
1
0 5 P e, Rl v
and foex qbreseurk of e gzus aod/opthe diydtoghiasowsice issi d vange drone h0-2fMPa; (h)

a ﬂogquf(li /%sga&d?c(r 61)\e Oo/o%oefnustagr%ﬁ Esglelfccﬁreﬁﬁ ﬁ)ﬁ %)fygfb%tﬁr to a flow of
the c?ﬁﬁéti%&i gfthér&ﬁﬁe ductHas ARFC of 9% 139 SOSH/OBPhe 2Fude@&dd; (5)

40% or ‘at nost 10% of the oxygen content of the crude
hydrbg@dl;lpt@lgg) byt the coudedecdis @ﬁmost &Qa@d@r ima sdnge dierneht 8Gbgr 1-50

w5l S S0 9 S RB0L0 S U0 PO GRS b
total TPV /FEQ¥nRht 418 nfRNYEA] at@xﬁosﬁb‘(h% or Arehék 10%d the N1/V /Fe content
al kaline-earth metal, 1 n netal salts of organic

of thiegrudeefeed:; (i hef erude plpéywtélapa vafureontent ofe’Ockide of %‘?5(1.120% of the
o0 S P LSS o
90- llIO‘KI of 3RV GO c@'ﬁtem theldi)ﬂﬂa)ﬂ‘eed ;{a) the sankiprgduot hasteeresidugleontent

37.8 h d od
of Ty 50160y 90111905 b epidu ot Gty S Greds o e product has
an o%ﬁ%?; Cé)g@/g{ S mbitloot4) %t MbsaReRr, 9%&?@ 50985t rob9Rf o3k most 10%

nmost 50% at nost 30% at nost 20% or at
of thmnm;/gérﬂ%ntemtt of the T fodd; t(p)dhc rsluude pfcebldt kasd/totel ¢antent of alkali
range.from 0.001 to
metd| PR BB Mo st Pl dBume Brigtor A gurnade pinost

509 8P A&k 10% df‘th@c&ﬂ@qt‘élf allal eheldl, dfdenlk@inBRaSh Bietal, in metal salts
corrp05| tions according to the i nvention, a met hod t hat

of oxgemgraciledn thererudst fieed) (@) @ Pdbieoddhe adhicehalugpg ejptacting, is at
leastr la% adg)Yt%t %Iéugln g)rg o e?slor 15(%)31?:}9 gt; 3a7C§e ';](E] gg %t?rggét t9b9 8t thOst 50%, or

at meSIM9sI Bfithe lVEEctMityCdf thé &)Jdafséd at 8N °Of (s}B&ie@:ﬁIded)rmhga]MSCHn API
en caonpounds_is reduc that th

raviy a0t 340k %&Iygjéw%%ﬁ%ﬁ 5 fecsy ngerDgfiogrole pipguct bas 2
TAI\‘?{}Y Qterﬂosg 9piE Qi} m8Et 5098 a@fn%gteSOf’/? ed mo@@O"/@torla?ﬁl%Et 198, of the

oun e organi ¢ oxygen contai ning compounds
TAM oﬁﬁklc&ﬁi}: faedmtdadn isalrengeffram 000box 915, 8.0a¢e @ 2, ¢1c0.0%to 0.1.

Ie st one coppound_of. the organic. xy en ain
SR DOPET Be e v Rarce Rl e on Wifkbne or
mor@ @f BRXNdthEds@f IclmpbhlioR! ack &dfig 19 ﬁ%mfbﬂnéjm@fhoﬂm@at comprises
organi ¢ oxygen contai ni ng conpounds conprises an

contacttk@ 4 eradetaetl fwitheang] or sudre caghlysts ead boniyalling eppfagting eqnditions to

f th {
red SR T bR St PRy aiRs O Bl ge
sele(h@@ bRJafict gé@é(ﬂh%&ﬁﬁp Isir8@fc@Bgchathatithé erutie paldactfHagh oxygen

lum 12 of the Periodic Table; Bhie t he crude product
conuaatsofalt ot €06 obtherzermeasisny T e chidedred: My Bé}e@atrﬂn@ compound

of tk},?oogg%gg g)(%)x(%/?l cg}l’c@%}g é‘co%pr%l%osr % rgs%%]%%t(t)ad (rg]%.:}t oﬁ a cz%rh%xyhc acid;

(c) & ﬂddl@‘ﬁorfeeﬁdlpo&ﬁldi bbthe Ogdanit oxlygétstormznﬁm(gfcombeumi»sycgmpnses an
cont ai ni n npounds i n _the crude feed nates from

alkafiapeialekio azsaliberxmc 3ich (é)a%tts%ﬁiwneccowaﬁ? H%L T%ﬁ O fXy Een

containing compounds comprises an alkaline-earth metal salt of a carboxylic acid; (e) at
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oxygen conpounds. In sone enbodi nents, the invention

al so provides, in conbination with one or nore of the
woretoloew2dr conpositions according to the i nvertT/U82004042343

met hod t hat conpri ses contacting a crude feed with one

leasponem% og&’& %% ﬁl% Y E R ot trié&%gg{ gﬁ&‘s éo@ﬁﬁlshsc‘a metal salt of

cont a ast one o yst s “at
a cafbok?ﬁc hﬁ&p&hﬁémrtbe fnetall oovapkidey onent motd mefaktiran @ehnmdu of the
t enper at ur e, an %gtactllg gondltlonﬁ are, . . .
Peripdigtlables € ﬂ?lﬁfﬁ u‘it S § FerdIIt O H’P%Gf“ibﬁﬁy { ARG PEBanic

com'f‘ﬁul‘?cfs df%ﬁﬁltos%bb%fth%%ﬁtehmoht@;mm o ARtR eﬁﬂc

enper at ur e; e crude feed Is contacted W
compyatidsge mheatrude feled,smdl‘w dg)od deasupteak sheoxygen p@nﬁamm cqohmounds

at a.s nd hydrgen uptake condition,, and the. . .
in the@%c&ré?@ Feet (2§ R Tnap Bl SRS o iRtod s &Mipining grganic
oxy%&n% than the tenperature of the second uptake
t on (c) the crude feed is contacted with at
| eds somaembbdinrmts; theanyestion atso providest in eompunation,veth one or
by contact..n d t e r

morp R HRGRE RN FebBRpRs ReoRi R Ie iy EIREL 8 tiffyd Bt bomprises
confabtisd a 6AL F&di Wigh biNRehé CaRlyist 1A whias (a) Zﬁ)@cxﬁdé ey contacted

than the second contacting tenperature; hydr ogen
withyatdedss oneplcthe catalysis et # §rs ngmtmgfol lowgd 'ma%géwg @fa% second
| t
B L R L e
temf)ﬁﬁﬁilrélﬁta‘ﬂ kast 3t °C past tl&npba‘ $eicomd afntdchiag temeseraities (b) the crude
ydrogen; (f) the crud is contacted. with a fir
fecdih oSS A AR YESD 1 & REP B TORER TGO i dbryab gecond
hydﬂ%gn mﬁ{%\k& csﬁdl G@taﬁhmette PLARIADY h hB iffdt AptakE BORIREPHE WE feast 30

erein t e’initial crude product has a TAN of at
°C Iowst thaA%haotentphmtuFaNS tie setrmdaiptadke chrdition;dakthe erdadeadrig

ol Dk TS RS, B RSO0 S i o

\ secct}ﬂsteﬁpgrﬁﬂr@fan@&hé"&ﬁftacﬁﬁ@’%@ﬁdlﬁ&@ af\brdifolled Sudhrthitl thd first

crude product (g) contacting is perforned in
contac ik teehtseuiednataest 200 Y C dowerdhan swné@pmé?wcremﬁeraﬂne (D

ebul | at N
o L8R 985 el USSP lSE b
conf0fii@Ghd \the dontdeeng benditionsnirealsataityodled sudy thatdheciorde feed

nore of the catalysts is nadl cat a t
upt%qeaableﬁ%@cpomorbqfﬁg%g%r@aatwf pyrogeny wéqy fse%da{asgfm@fteﬁ fyith a
first 4 S8 &?cﬁyét?;aetﬁvcgﬁ%g@%& th® E‘Lruﬁg fe%ﬁ%@ %éeﬁktst daalyst forms an

contact wt catal yst; (k) hydrogen is
initgeomdapsduat, amd wherein the antldwglgiefpmdml han ‘haNmdlat m@bﬁ W% of

e B3G5 R el B GA efone

cataq)?g@ &edserfornid Broaactam &h&&ﬁ'th§@ha€' %1 i®tudthat aerArN Sﬁﬁﬁﬁ@t 90%
gas and at | east aportion of ener at ed

Ofthwﬂbbwhe an‘daltmledeomﬂd@@,t (g) gorteetifietis priorared 1apstacked bed
.such t

readiPF CRReBRRke netObein Wi R GRur  BeBrudg feed i

confRed Wil araddioma tathifet GbRQLEL &6l chitait egithe 6 oit ihere catalysts;
crude feed is contacted with a vanadi um catal yst at a

() ariercs tmare @b Erenatal wsisis @ venrkun watabistang the cige Serdits poapiagted with
t
o GG o A PSR SpoOY oBTAThi e

vanh@ipedaad] yste(k) &ydibgérﬁﬁ%bn&@teﬂ@t 4 oatein 4 faage frve 1S2@ novthal cubic
t t
mef@%,?eggﬁmz r@neetgr@ crud)é feedg ) hg(?rogelzn is gggeergt%é gldlrll‘?gu the cgntacting, the

crude feed is contacted with an additional catalyst in the presence of a gas and at least a
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crude feed is contacted with an additional catalyst,
and the contacting conditions are controlled such that

Wo b@saciet i onal catal yst uptakes at |east a poPCT/U82004/042343
t he generated hydrogen; and/or (o) the crude feed is

portiShBSBE geidrhtyd &b a&H, a8d Wetddn@Bti@tletinditims larCal Pdodrbllad such
a_second tenperature, and the contacting conditions

that aflew of Hier 95 sl aglivertiomibat isiseunterioribe Havyeshetarvde feed and a
flow o?ﬁl%tggljlgrgte? %deO%BE 3[1:@ tﬁé@ﬁ&% %@g E}sécog?é@f%l' W Yhe n% glu%’ll (S:’a&alyst

ata fn‘ﬁttbm;’.lSramre aehpdséduentis with an bddifigndl @atahst atravs%&iﬂdqempérature
thodthat%ﬂf nprises contacting ‘% rudefeed with one
and the copiacting spadijenssare foutralied sughthag the ﬁ%\mﬁg@tmeés at least 30 °C
lowelzfilllallqg{aef s%gorﬁia(% gﬁ%uur%é‘gg) ﬁ%’llﬁ?%éﬁ%%g id %(e‘}lg% | Qiriho %Hﬂ%tﬂ?g the
crudeofeedi s, conmigtedsmthmnadddmnabcataiysq ardlethe toraacing; Coﬁdl)loﬁme

contrifipEach e fneioRRRT el R AES 050 bR At Berereraisd
hydr&%haéﬂéﬁér bk cRRR B&ER s{ﬂfs@&uetnﬂ? QBEQC@E(I v@thta?l"%gﬁﬁh?lrc%talyst at

ove 400 OC prior to sulfdrization
a secprchtempgraturef andithe ecnttadting cenditionstare e@mtolked Sughethat;the second

st one of the catalysts is in a fixed
temp%rggxr%}s aé?%??ﬁggd%f‘n the crude feed. In sone

e agnERAtbS dinkdhs, Hivianntion alb$PoBA&Y irfd@smbihdlion with one or
conbi nation with one or nore of the methods or

moredd HsoBPhPeher costropitiongaccerdinetol thy Bventém, aanateadiber comarrises
conta%ﬁ?%? cﬁﬁi@ ,fé?e‘a% ﬂggﬂé{&orﬁ%ﬁgggfys&qﬁ QV W[ht &)‘%ﬂe%a%lg&% g s%pénarted
catalysatad ‘g}retsupporacdimtrl@eﬁﬂhﬁima; giliah )sﬂtcaah\dnirhﬁtltsmpﬁﬂfm@

catal yst or bulk nmetal cataly nprises one or
ZirCOpPLOX e, AASPH G euﬁ‘n%“’%uriﬁ)ﬁ’éfe‘)% r{é) %@ﬁa@kys@wawp@rted
catal {3 gn@fhe@ﬁﬁorf?@?@%g ) B RGO Lh &m’iﬁﬂs@é 2 afidd?ﬁenal catalyst

' ums 5-10 of the Periodic Table, or mxture
that bk beendicat (rédtechatsy tepperapraashaye 4081 @lpyist to sazﬂﬁlheeamh (d) a life of

0. 000 ra fromO. 1-0. 6 or fro 0.001-0. 3.
at leag ot 478 s s A lsss D peamctt s s A e iy Gty ina
fixed el lo@ Slugriciah i cradefe@d. nore conpounds of one or nore

metals from Colums 5-10 of the Periodic Table, or

m ;atsamé§ntbﬁém&ms thednvansiap alse @tovides, reombiration vethsone or

r

more oﬂ’r@ A c%n@%gl?gﬁ% Qz%oﬁl%{éat?q}n? lrn-g%rp[te)o]l’ a%{négho t&%%&nprlses
contabimeg :Pelrude deed wighbre, oranorgicatalys B sattiéust &ef of theldatalQaps 4 ses

one or . nore ge%ﬁlls from Col ums 7-10 of the Periodic
supporing) catal sher dpulkgnetal aiabistiprisihg furioates catatysieorhsliamstal

I

catal}fsf C(Qj (991111%{59)'::‘ r% Jr%(%fg rrﬁég}ﬁ% %’8 gig{}mg 3l o tﬁé Péﬂo)@ié*f Sble, one
or mcﬁfe oanmelmde @f ansorano®. dals Grodr Golamms (SFIO «ﬂi’the Benmiw Eable, or

CoI 7-10 of t Per
i B BSor S 6§55 ol LS bt 05 %
gram®)for Hogh 601-03 Garhgbf:@ne OF nﬁ}é(ﬁlh!tra%sﬁr&ﬂ elofithns 410 of the Periodic
conprises one or nore netals from Colums 5-6 of the

Tablepen¢ @tdmgrﬂt@mp@undmef ope opmoee wotafsoiord € obimuomie 10 of the Periodic
of the Per

Tablengr res %g,o(?ayn((ragnsgg %er pigpgre orﬂgolg Ifro%ﬁgfumw %I‘ ]50 of the

Penoamrab@ bm rhoRfcotpBuitBdf ek 6r MR Betalor® ColH® 6-10 of the
rjlpounds of one or nore nmetals from Colutm 5 of the
Perlodlc able, or mixtures thereof; (d) comprises one or more metals from Columns 7-10

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

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

of catalyst, at |east 0.0001 grans, from 0.0001-0.6
wQ@e@E@s®63907 001-0. 3 grans, 0.005-0.1 grans, or OPOLU008042343

granms of: one or m)re metals from Colum 5 of the
eracf 0 0 L0 S0 of i OO SRR TRAN ORIl 216 gFhe Tofifiic
Tabl¥ Mawreﬁoﬁerwn@oﬁnds(of)one onporsestabaieon |C0t1mnm TFﬂeO af the Periodic

Col 6 of the P di ¢ Tabl
TableoBiHS: Bt ELAOPIRES i G OB SR E O BB Schef the
Per18§5 QfeC oﬂ—@@ﬂ fRoreWorPotthdy Gnk B LR me{als)fr(;}ﬁ@ohﬁﬁﬁs S63Mthe

catafy from 0.0001-0.6 grams, 0.001-0.3 grans,
Perifdio Mabl, orlgnams tieref- @) Orangmsmn@ﬁr mn@ m¢ta}$tfroen Getuaiis5 of

6 of the P
e DR G2 oF bt oAb T e BB ol fupng o e
Perib&k i Ta8leC o @Bltres ﬁ{eréﬂfxﬁhy has éﬂ"g}Eﬁfocatéb)st GOIERIt 08D @Rens,
or nore nmetals from Co }1) the Peéri odic Tabl e,

fronpf&0Q}- Orﬁﬂfém@&@%]uﬂégr@ﬁs é’rﬂéﬁd? 1 oS, aid-81-9-08- s of: one or

morf Beﬁ%n frogle (f)l : h?Sn oirfe[fl dl Cd1c: ?’%lg,ron% 6%%?&81?%&'&?&%%6 or more

metéls @@kr OoRnGr Siﬂﬁtheﬂ’en@cﬁe T@ble,n@f Bixtetathsrebf; chﬁﬂﬂpﬁm oh@ or
of the Periodic Table, one or nore conp ounds of one or
morggregalpipr) Go flmrﬁ oghe R?’Fl%bc Sebleraneps i‘f}oé%l pempeymd g of gype or more

metﬁk ¥olll €51 e(f El%dlg HIIE (?r%lx\ﬁﬂ'@sa‘ﬂkfégf (ﬁrl]l? ;ifer PRhfof

ounds vana Ium or Tﬁ xtures er eof
catat}&mffolns 9$)0ﬁ1-ﬂl®grams,r030@31r—0 fprans OStht graofs, BLOE008 grams of

m Xt ures reo i ses alt, one or nor
one b e PSSk UL 55, PRy 09SOl o one
or nﬁﬁ’@ﬁfe’taﬁ@ﬁom&%ﬁwm@la@ﬂdaﬁc T@Jl@ &M%Q&r@(gf (k) comprises

nmol ybdenum or m xtures thereof zeo per gram o
one oamreysnetalﬁr@rm@lmm 10 ostlgrmdmr ab nm@omgrewompgu@dﬁsof one

or i PP RO PR 10, e RE LG DU ARSRREEE ) By

grarfi QFBAHINEIS ﬁ@fn 0. OGJIHS(D 6rarfd 010.80 U0 8Srarhes R ehé of ®prehdsals from
per 8ram of catala}/ﬂﬂ from0.001-0.3 grans of:
d en

Colpgnd8toé the Remiodisy T ¢ QRESTCIPIRRMNPELI RS 0p PI0RE Metplssfiom
CoAR 83 el SRS By B L Al PR TR o

moreebmptudds offvatddturesr misttureshiabicef; (n\)'m’.)nmmes ﬂnekeh)imtror more
rati o of th Colurm].tl (étlfl to the um net a
comppyRsoieks, . Of YIXRERRGTEUs (W RamBFsTHSP al& RIS 90&?Rounds of
I
S B I A UK R S A
molFadenem, or mixtutes theseath@) ba, pey stpmiedsatalyet, figrad08§-0.3 grams or

fong PG L bt Hert b 5P pRE OBt s Babougi opixiures

therEf(W ) COMPALHIASH Cgéfeno&ﬁe MR Ic8mPbeMtR B Sunoktef) de@hitfiles thereof’
the Periodic Table, or m xtures thereof;

() Ipihawigmgf cajplstofronmdh @0 1cQ Apsameiel: BRZERB R OF w\llfve) Bipgsten
f
con%;)f)uﬁ(ijsr & m%xqg{eg %Here &xgc) c{?} p);%% g'iPeS(E n(x)c)r% (r%)qaqgﬁ'o&a?&}xﬁg% of the

mha Per gram o

Periddfe 'lglibw’ﬁildenetolﬁ @ioae alethld fﬂ@mr&ﬂuxgh aﬂbﬁfhecmhaﬂiyﬂtablel, wherein the
sone enhodi ments, the invention also provides, in

molapietp R thedrolwmpH Ogneialde tiinrelupm & Metahis figays iy (u) comprises
one;‘o? IRES Lith2hs f?ﬂ‘ﬁ‘f eHHinP1 4 Or b @eﬁ ng SUEMBIC bnedr %r@ Qﬁnﬁél{rﬁls of

mng a catalyst conprising ining a sup
one @n &100¢ clemieats fsmaCslunm foofthe Psnl@d:io H‘altlamra]hlxtures thereof; (v) has,
per gram of catalyst, from 0.00001-0.06 grams of: one or more elements from Column 15

of the Periodic Table, one or more compounds of one or more elements from Column 15
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m xture, wherein the support conprises theta al um na,
and heat treating the theta al um na support/netal
wWorRoos6m2at a tenperature of at |east 400 0C, BEMUS2004/042343
further conprl sing: (a) conbining the support/netal
ni
of SR 1bie) g inch yor i, BRSOl Sh bbbt of
phos@hbtmsm maixtiaed thm%f dk)has abfnoat 0.1 geesis cﬁ‘@ﬂplﬂ@,lurmmd/per gram of

catalynty SR PUT) BrE IEb Ui s Phbei ARIRt POt A S hr
MO§L5 e élﬁﬁo&ﬁ%ﬁﬁd% %;i] VBB RS bicRites AR CORBiAdoh %mﬁle or

i nventi on at conprises contacting a crude
moré efitie mdivdsme campositiensataldingtte thd invettionha trigthodad dorming a
size distribution of a east one of the cat.al ysts
catalgsCcontpriving Ghppiane femabe KB bef Somdis g I8 v Abdbpprometal
mlxﬂu?@%heﬁa@n fhe s@bpdr® @(ﬁﬁprl&@ tidta AhmiRasdd BOwréntindttht B8R alumina
A, Foast 3 0 A at nost 230 A, at nost 500 A5or
support/raetahmgéulfera@ mtﬁmpexmrwf at pestd °F<,-, andfyrthgogommEang o

com@piqlgﬁtgé ?ggpﬁ/%éﬁg@x qge %16}} \rggteﬁg orrn a g%tg) adm%texltrua%tg tl?eo ggste'

(b) oMtdiRing thea AumdSa By hédt tréBingy al@ﬁmfafma metepatuRr@rat least 800 °C;
di aneter; (c) a surface area of at |least 60 nR/g, at

and/ple@ésulﬁglm e cafelystast 100nm2/ g, at |east 120nR2/g, at

OBl 35BS

mor@bf iheaﬁdthcﬂisii)r @ﬁﬁybgsltla]hs doeaﬂing(io 4he£:1|1’(8érg1onadi nletratth cBmprlses

cnB/ g, or st 0.7 cnB/ n s nmbodi nen
contheiins srofe Brd e GRS CHA RO LR RO pution of a
leasmeeofqﬁe &é@ﬁyﬁ?hﬁsoga? ﬁﬁe&m&% iR AGERASFOR LR 1&@@90 A, at

I nventi on t hat corrprl ses contacti n% a crude
least ERS0A yitidnsoEd Ay atrtease 230 Aparleast3ehd attysest 230 A, whinest 500 A, or

ina gy AP P AL, MOFTAR A it hes 237 e HREP o 230-500 Aso

60-30B00G5) ATLRX 6002, of Fhe 1Hkal B8 dfgﬂfé%Qfave apofeQfiaeet WItEm 45 A,
) conprises ganma al um na and/or delta_ al um na;

b
35 ﬁi(:;@s 25 doof ghreamedian pergsiigmeterac) (asutfacearen o &t Aeasted @dﬁnﬁ least
90 ngd/ %Pe%?t 1&’?)@%%% leggtgl Z%rxgzg%oaft eﬁ%{ﬂgt@gﬁzé %Hea?taﬁ)b (Sk{g?’ or at least
220 ﬁérg@ lah&/es (&) lanbeal %lumenﬁ,all ofi themoadswfianizastded ¢ra/g) at biasia). 4
theta alum na xture;hereof (f) has at nost 0.1

CHP/@F atnigashf- 569%?4%1 Oélahg?‘ﬁé) PR /gr am of support. In sone
n;ggblﬁg Qltn%odlhﬁzﬁts' MeaRtdn@Bn alss ?r&ﬁ&\é' i‘ﬁ%mb'lr&tlon with one or
inatiron wth one or nore of the nethods or
more oﬁﬁremxd:th«oﬁs&raompsitmgs acgordireg tortheeimy engiop, anmh@ddhalmmprlses

cat al t pore size distri u Wi th
con e AT Bt e o bBEEY SReORS eyt T
com%i@i@é&odlﬁmmtahﬁhc%u Bitieh la ARIAR it Sifd oxDRL Arcdniih BRide AR rfeEli@m
vanadi um cat al yst has a pore size di stribution Wit
oxideroi mixtyres thethosravdér zedlitet(b) exsprisd gamm@@}ur@mﬁnd/%@elta
nmore netals fro of 0
aturiif, @) o PR Jnrshl Rt U e of S5 ol @ s, per

grarh b B&ﬂﬁ@i’tuﬁtﬂeﬁt 0f3 grﬁlﬁs Bestiledt 6.5 badtheof théta I’a’(lvxﬁludi ﬁ@:) comprises
thereof; and/or (d) has, per gﬁgam of ,cataly

alphp elning, gomnypliming deltopamite, theteealwiing o IP%IHF @eﬂr%(ﬂshas at
ds of
mosf 01 iy S ABE) SuiER] o PRE oPhuBRE P oo 7 e

In some embodiments, the invention also provides, in combination with one or

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

(a) has a pore size distribution with a median pore diameter of at least 60 A; (b) comprises
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Tabl e, or m xtures thereof. In sonme enbodi nents, the

i nvention also provides, in conbination with one or
wWOor00s/065921 he net hods or conposi tions accor di ngPeDUS1964/042343

i nvention, a crude product that has: (a) a TAN from at

nost .0. 1. fromQ. . f : 1 fr .
o suRg 1ot E0hpRe s st HEEE vt o Sty a1 8 sice
distriRRitioh withngimadisa pbreatieaetehofmtiedst 60 A; (B caimprisdstame of more
organi ¢ acids per_gram of crude product; (c t nost
metads ggmdéolgmarésotfshwl’w% Talle, epemuagre &?’BH%‘S%)S Sigg o more
meta?@ﬂ‘ér?lrc&ﬁ)nn%r (Ffathg PefiQB0 TEI8! A Bix bl thbRSS ahBRR (184, per gram
grams, of at least one of the catalysts per gram of
of catslysteatieastd 0001 gramsofreneabmdiemaettls fronh€olunved of the Patisdic

provides, in conbjnation with o r e of the . ..
TablecMecidndse CERPBLITIONE OBNo5 O Fom GRU o i periodic
Tabl%n&d;ﬁfxuﬁ@gﬁle?éolﬁa” metal salts of one or nore organic
atids, one or nore al kaline-earth netal salts of one
or Imsoree embediinentsc thdsnventionialsp pravddeshisrcsntbingiiopfyidone or
a) at | east one of..the al kal i tals is Lithiu )
mor B8 e s AT LA ST By TP p ey 2 Shie Y3 qupyhat has
(a) 23T KR 1618 28 R651D. [(EEGHh 9.003 t583) 85010 Dio €3] 6 fush 0103 16 01T (b) at
enbodi nents, the invention also_provides, i

n
most 3.0000( grams of the adepdi metahend alplinerearthanefaly én metal salts of organic
. .conposi tions, ac i t ' Wolr N2
B S U L L
produdt; ah¥/st &d)toPeddéraBiCe ghanisp bad le@rihal®01 phuats, bfatllerdesneeof the
crude product, the nethod further conprising: (a)
catalysistich BTN eheaues B9duglr oduct with a crude that is the
sal s@fleg bb&fats {}{eqméntﬂi%n%gkl%‘?mfi&%gint&n{&ﬁdﬁoﬁ vatea or
abl e ) “conb

sui or trangporting; Ining the crude
morp bbtheahethddsoraonmpositgionhatcordng toghs aventom, diné pemerstalkali metal
fromthe crude feed to form a@ﬁilaglnd Sui

t
sty e AR AT HEEPPILACUS: SRt o el RGeR TR Sl gne or more

orgdM O or AMELRE thefdoffih AidHO (Dt Restidne of tHedekaT et s lithium,

Into one or nore distillate fractions, and producing .
soditima ns poassitiomdfardb) atienst ene ofdhe alkaline-esrthpetals is magnesium or

1 distillate fractions. In sone enbodi nents, the
ention al so provides, in conbination with one or

MoNg séhe EhdHodRidhey] shedhvEaRiopaFotprovidesaiicanthingionovitthene or

i nvention, a supported catalyst composition tg(?(f (a) .
morp g% thetmethads OrEoZINgS RS AHCOKHING e myesfiof, gaacthgd thpfompprises

§ r.a ri: .

conGhH HERRES LA Bl SRy PATREL 15311z g e
a cradeppradadt e necthet fughemoniprsiggp () cpmbihingths cardegredust wish a

distrihution with a di an por e, di t er of L eas
crudeghatAs a(ees)anﬁ&r %fg%?@'?%? PR el Bl e W R

L (B} Edrbibthd th@asdiff
e IOkt pgsat, 2ol Yoo
from theatrudeefzsd tODrmey bjend spitablerfpr iredwensfacibiesy(r) dragbenatiag the

erud R (GBS Pre g SR B bR sl n g Rl
fractibfs, BRd pRAEIng adhEpor@fionFue] fofsat Idef @rfaf i disGnPirbaRas.

one or nore netals from Columm 5 of the Periodic |,
Tadheome smbediments thainpeniipaeloprovidess i ¢rspingHangyith one or

morfe ‘o %ecrglet'ﬁggs & c%frnﬁolgﬁiogg Eéc%gdlﬁg ARk ‘ﬁivegtrioﬂ',da)g{lb'ﬁo%&d catalyst

composition that: (a) has at least 0.3 grams or at least 0.5 grams of theta alumina per gram

of support; (b) comprises delta alumina in the support; (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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thereof; (i) has, per gramof catalyst, from
0. 0001-0.6 grans or from0.001-0.3 grans of: one or
wOorRes/0e9kum 5 nmetal s, one or nore Col um 5 nePEI/US2004/042343
compounds, or n1xtures thereof; (j) conprises one or
a of
of atqgas? ZW Ké k}éﬁ‘é’lag Q?S dﬁ%ﬁg gf(; fr?lfe rﬂg)?% (ﬁ’ngltﬁéa HQC% glrzg%gggu‘ugﬁ of at least
0.3 cﬁﬁ3/g bEatFP&rst odi cﬁnﬁgkﬁ)dmas asurfacetaneeesf at hesedf m?/g oy atlasst 90 m?/g;

per gram of cat al m 0. 0Q0 ra r, from
(2) C@’HB’@IECSOO@ G rBeFe fa Séfﬁ@ﬂ Pluﬁ%ﬁsg %Ela?ﬁfﬁﬁg%ﬂﬁ?@% iﬁ‘%‘e Glger more
com?{:ﬁﬂ@ of oﬁéb#ﬁer&ngﬁtsqtoﬁ@aaﬁmﬁkdmo QF tH¥ P&hHHr%Srabfée beRfxtures

onpri ses vanadi um one or nore COI’TpOUﬂ s of
theracdn@d icomprisas omieor urces metwdy rot; qunlylnémfphe Betpdic Table, one or

| ybd
ot B S B Py SO s PR L4 S o PRIy e
ther&AMRPRRISerQrarh WTSaHaBL, £ 0080 LOSSerhhs bLbm 0(601-0.3 grams of:
conprises cobalt, one or nore conpounds of cobalt, or
one nf miotr @elutriney wetals, anel pme(qf;ol msiascampauafls, op HEXgFes
theregﬁ)ﬁhf osgg ((j){sl% §1t {nﬁ{/ Crﬁgtlalosn o ?8%5%8 {ﬂ}ﬁfe? 8&10 Ila'Bles 8i€or

mor6 08RpHaids @f oié bmorEmetalsesre Coluriin 6 olﬁﬁiemw@dﬂz lTable or mixtures
ositions accordln% to the invention,

thereafhfo b3, inehetemagf cafalyStrizam 4. OPAR- (o 8%’%115@6&0“&0 0af or%o%rams of:
one gr gforeaé 1%6 191[ rqus %B(t: é%r.ngg:séolgnﬂi 6 P%y dr § 0% nfl

conposi 1 on, gas grams o ons W t
theraofba) barﬁglsrea Rgeaddim) srdelurtniara cbmpmm&is o@ 5amﬁummd>r 2ERUES

101 MpPa; | east 0.001 grans, ast .0. 005 .
thergits fe) CopRPTiEES MEldRdoap Aot ot esTs FOWBFIE?@ 4% BRGpeR, of mixtures
therg’(ﬁi gl)%gm'bﬁg&ecugésﬁéﬂ 'oﬁé’Ef 19161' AdLEGuRst@NEr B2GuREthereof;

MPa; and at | east grams of hydrocarbons

.-(0) wnnpnsas badialt] oue oamge conmpundmﬂcohalbeaurvmmﬁre@zhﬁr@d aivdor (p)

0OC.at 0.101 MPa | east .0. 0005 grans of
COH’B%‘?SCIH?’H 198G Eh THBF C%‘Pé?#”cﬁjﬁ iBﬁ%%l PHPSHE BFT90%s ) per
gr 3amséthe eRBB@ThdnD Fhe idVerti®aatsoPréddedy irbddBnifhiatdh widesde or
0.01 grans of tot al nitrogen; and/or (e) has at

morg of GB0Bethediy compositians PACETAANS toriie yTRER MCpise c@%'&ﬁﬁlapn that:
(a) hag nplO%N lfgpmogtnl %9% W?oaq h[EEP(S 8; ortalE ?no!s{'(y Tn(%b H%é ﬁ!ﬂsé,}am of

ncor’rbn

con@ﬁblﬁoﬂﬁa‘c dh"asﬂ:@l opb gltahlsQi‘ﬁ ﬁy&@cm‘bdnmlth a bbﬂmgl rangerdistobytiom
crude conp05|t|on des e or nore c

| ,
G Py g 52 D G e L e
least )| tgh%? S dpb dabbdnl %v1ﬁeéjﬂ>cﬁﬁn§%§e disamRtish b@tfweeﬁ%o °C and 320

at nost 500 A, and/or in a range from
°C 80-108MPg; ahﬁ@t le4ast 001188ms Bﬁhﬁdrogar))omsa\glt}aa h@&ingnaqggr e

BTSSP A 0 Byl R OB o

basié 'n?thigeﬁ &b%ir SRV IRgh RN E(dY hmélegram dtitompdEitidn, aBRad.0.001

the nedi an pore diameter; (c) has a surf ace
grams ewaatd¢asa® Oll s Qﬁ@tahﬂﬂ@gelatanﬂééé@ hep of gt 008PS grams of total

&5 a support; and the
md?g cf)\(a(na 16‘%?‘%% é)lfﬁgnrgﬁgél&& lica, silica-alum na,
ti tIﬁ@bM@eﬁ?bbdﬁmerM riginl et el sdeproViden) @stombinationewith one or

zeolite, and/or mxtures thereof; (e) conprises one ar
morgwi gharaethpds o1rcOmROSItigRH acogrding K the Feyepien, ggrudergppasition that

B, B QRO P 15 PR TRL 1 5

disttibei@ofith (He)mediappors elsanaster ofy atrfease 1 GeAattanost 500 A, and/or in a
range from 90-180 A, 100-140 A, 120-130 A; (b) has a median pore diameter of at least 90

A, with greater than 60% of the total number of pores in the pore size distribution having a
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fromColum 5 of the Periodic Table, one or nore
conpounds of one or nore netals from Colum 5 of the
we0oso6ioe7 Tabl e, or m xtures thereof; (g) has, PEEUSH0EM2343
of catalyst, at |east 0.0001 grans of: one or nore
t
pore élo %q%(}t‘glrﬂgg 4?h e,r350.$ 0{% m&"ﬁleﬁfl\é&e@{]g%gr%%ﬁ%terc gdml%‘{ﬂ sﬁface
area §120 14301 006, aﬂemez@aﬁgg d)lr at [Ead B0 nore (d))rcorrq:mes a support
conmpounds of ,one or. nore nef als from.Colum % t he
and thesyRROTCCOmMises alypming. slifredlicanalppina, fifaniy exidg.zircgpigy oxide,
magn%],lﬁﬂ)ﬂé% Sieoﬁf ldl?(gﬁlte m%(rtg%g %l‘é&éoqn@) %mpﬁék% oﬂE 8gﬂn%geurﬁ%tgls from
Columhs - k2 of ths Puehea'hedfableg phe oompre csmpoun@s @ﬁonm enarematads form
from Col 10 of Peri.odi c .Table,. one or
Colugghrgolnab g PenAe diubfro PRrigtiss horin ST aRiTes B0t g metals
from E%[lh?ﬂ' FoftBbPerioAE TAbLM! Hﬁee& h&ec8ffpousdit e 6knore metals from
onprises one or nore el ements from Col um 15 of the

Colufierd ofiihe Peabiis, Tabro opmiweres theseqfo(1ies. gt e of catmys at least

000 ETERST HERLGRe s Cheb S TR Sonflpomponn,
or mi&fu@@’s aResdff ¢ {hg cEipAcsERRS nre hiteald fiv@NTolamnIBRyf thePeriodic
conbined wth features from ot her enbodi nents of the
Tabl¢, ouererineere Cﬁ@pom“ﬁ |0éle of BWreMEtals freym Cehema fiod dhefsgiodic
of the.in I,
vy 58 BB B SR G S0
more@dldﬁnp@i atils, nad bemobé @bhﬁtﬂ entayal amylpodndsm mixtiredkhereof; (j)

ooy 1SS ol I

es of the present inventi on W
thereb® annléora(hpeompmses on¢ hosersdemems fiom €olanmar k5 cwﬁthehPQrm@hc Table,

benefit of t ol I owi n tal Cri
ome eI HeTE e B AHG TSRrn A o e it et
or miktdré&s @hegs&dremati ¢ of an enbodi ment of a contacting ,
system FIGS. 2A and 2B are schenmatics of enbodi nents
of IncBmthee t:mhgdlygp@tSe ﬁ’@tltrh%ﬁomﬁ@?%ﬁ% emppdigwhtsad thenigvention may
n [ o] f
be e RiRR i et e Pl S ER AL i B FoP B2
featuife@ TeSm dﬂe@m‘tfbdhﬁerﬁ of ‘Elhsemi’aéntmnoﬁa}dfe @nitankdeith fefafures from any
r@leéat' on. zone in conbination with a contacting
0fﬂl§9 pmbodigeents.i s a schematic of an enbodiment of a

) A BB B DL D044 o
systeperdesodbedherein. a separati on zone, a

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

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

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

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

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

include two contacting zones.
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contacting system and a blending zone. FIG 7 is a

tabul ati on of representative properties of crude feed
w@nwsoeieee product for an enbodi ment of cont ackCnyS1004042343

crude feed with three catalysts. FIG 8 is a graphical

B S S e e R e R

inchide&hmeld:dﬂtaf:‘&l@zdnekh one or m)re catalysts. FIG 9 is a

tabul at [ on sent pert| es of crude, feed
and 1G5 PERIERE of 8 THAO UL ARPIBOR SR LPRG Een with &
contﬁétﬁ%l%fs ®fd W th two catal ysts FIG 10 is another
t| on of representative properties of crude feed
an dF 1Gr %iiben hentati¢ of @ embodimenidofirehlending eemetiacoimbgatioewith a
de feed with two catalysts. FIG 11 is a tabul ation
contaetn{g(sga’rgn}eed and crude products for enmbodi nents of
COM@CE isrkgs&léﬂl‘élﬁc beadsmpbdimmehOdla &hﬁl:flﬁit%toﬂé%ﬁérﬂt%n zone, a
systems. FIG is a graphical representation
contgcting systeot, anda@éenérrxgdma@s versus run time for

f con acting crude
ai #7Gr EFe Bl Pt EplesBat B BE St i gude product
for amephiRsRRER dfRBn@ttiNethe RydleFaahwith tidkecdyssude feeds
versus run tine for enbodi nents of contacti ng crude
f e&dS- $uix hemphicaldiepreasndgiioncftvegighied avesagerhed tEmperatuge yegsus
lengﬂ& gf; Iglggiéxgﬁ% %Iﬁﬁgdlﬁﬁﬁ{]%f:ctrog%%?g%te}f:e%%&ét@%cggfﬂ% r%g%‘j or more catalysts.
v erRiGS9 isentabuladoh of reprdsetatienprepatiec ofdradd ferd and umiée product
feeds with four di, ff&lﬁent C da%rﬁgt systens. FIG 15 is
for 2 egn e of capiacgihg crusls fes fyR BV gravity of

Cr 448, Pi RAWGiRr VRLBYSH bY fbp?és@ﬁtaﬁ?é pRPBeEs FERLSe Rled and crude
contacting the crude feed ' wth four different catalyst

: prodwsfoeaa enodimen of soraacgmgnm cratle f@pi rveﬁetmoactaltaiwt@f

o 648" bF B b B GRS et Pl SrF PeREETRL ARGoqyfoms o

contﬁ@t[ﬁga&‘hdé"ﬂ:eﬁﬁ wata fheetSeioht dutdlgstisystbh, er ent cat al yst
systens. FIG 17 is a tabulation of representative

pr 5&& 17 s gpphicddepresation! Eripdee of Gadecrredpeds versus run time
for e ?%% {:(9 {ta&ﬁ% a¢dd 814 Dkn SIS fér @%amr%F ))‘é ySt

e various anDun
c atFEIle $3 isahgraphivalaghesomtidhalf yist hyd\t\d)geln ubtaka tbglcysde feeds versus

syst ent hat i ncl ude a vanadi tal yst and a
run Wﬁlle;f%"éﬁmﬁﬂ%ﬁ’é GPRtacHng en%esiﬁwuf{ ?wréffgeggnttfe%bet systems.
Pl G1G184 i6% GrabfibM @}%ﬂe%ta‘%ifon PR il cEprddRa e Religh
and crude products Tor embodi nents of contacting crude
percf:mege, ofiicturleqmedwmts yapsus rmatlmeﬁst smbedimants of softacingdrude feeds

rl a ties. FIG 19 is a tabul ation of
g‘ﬁef‘g@ cﬁtﬁyyé{ gn:f Seeds and crude products for
emnél nse{stas%ﬁfahlemta@fégdn%oﬁrdf@ﬁaﬁgeeﬂ A P lgrad @i oPefude products
contacting tenperatures
versus run time for embodiments of contacting the crude feed with four different catalyst
systems.

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

FIG. 17 is a tabulation of representative properties of crude feed and crude

products for embodiments of contacting the crude feed with catalyst systems that include

various amounts of a molybdenum catalyst and a vanadium catalyst, with a catalyst system
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Wiile the invention is susceptible to various

nodi fi cations and alternative fornms, specific
wepdsaeirent s t hereof are shown by way of exanpP@r/us2obsies2343

drawi ngs. The drawi ngs may not be to scale. It should

o RS I SO R it s

beadd.nvention to the particular formdi scl osed, but on the
contrary, the intention is to cover_ all di ficat}]ons

e oGy diSeh e dabalation of Fopsttissod crude fpedang grrdePrefRets g i ¢

e G RAER AAOLY Blre de  oty

spaceevidlocitioent s of the inventions are described herein in

nore detail. Terms used herein ar efi,ned, as fol | ows.

ARG S i AR AT e dr e oG At £
embd@n?ﬁfs@f%ont&ﬁﬁlg GhLaViebds atvatishScdRachiRl t@hpathtinesat 15. 5

0 60 OF). API" gravity is as determ ned by ASTM

MVeWHok theBRentict ississehifble dgearigremeeifierjions el altcotiye forms,

.carban percenta of .the ,crude feed and the crude
speciFE SEMATAP DS B e MBSy e n o T The
drawBRJsl h8@nt2R 46 seHIS! It ishoiilll 88 sindl@tobl ehat tedak@sland deailed

total ‘product, and/or the crude product are as

descrifetien therstelatgyronsTamdes to bepirbg owenieriosthe paréiewps form disclosed,
ti y enes” . i
o of 50 R GRRAOL LEORS: o Bl eI 08 Lo
fallinged/Bhif the spikiy ariSStyb&/6f the hrds2iiveriticalas minfidedtnt the @ppehded
_refers to one or nore netals of Colum X of the
clainper j odi ¢ Tabl e and/ or one or nore conpounds of oné or
DE ERPTINUM X of the Periodic Table, in
s to a colum nunber (for exanple,
1- CejtainfenttodirRents ofiihe iMatiens o dewxibap herein'i@obaredetdil. Terms

tal (s)! refer o one or nore netals from Colum 6
usedg*grqlﬂér%ﬁ{%%?%f e and/or one or nore conpounds of
OneAQTMMYeferdRY AhnSribAr090akdr 8 TastthodndtNigtefigls | 0di C
Table. "Colum X elenent(s)" refers to one or nore

el EABheraviy” RitratmARI gravitiat Fep i°edPe “HahRl sravity i8@s one -

or. e f e or nore elenents of Colum X
deterg?qlgggﬁémﬁg&%%ﬁg?%n whi ch X corresponds to a
C o lAusmic WidB®ien (pefventa aid etomiSedByn pércedisgeReithodude feed and

Tabl e. For exanple, "Colunn 15 ele t(s)" refers to
the cOie AN e 48R PohO B MAROTEOTOT: he Per | odi ¢

Takl & :

o7 S0 0 Ry RSB AO0 90, WY o e
prodsctogre apflettimiacd pp NSTM MethodBb it wessatherwide nfientionedae

Perj.odi ¢ Table, weight of a conpound.of a nmetal fyaom

t heCPaTANBHTES Tiaffts 10 Grahgherica el redpaiEhe T Pten Cs asphaltenes
cont«?rﬁrib 2diGerhBht vy ASTWEMEIGoPD2@ G ONPOUNnd of an el enent

romthe Periodic Table is calculated as the o
“Column X metal(s)” refers to one or more metals of Column X of the Periodic

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

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

Periodic Table, and/or one or more compounds of one or more elements of Column X of
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wei ght of nmetal or the weight of elenment. For exanple,
if 0.1 grans of Mbg 3 is used per gram of catalyst,

wa b@soedoeul at ed wei ght of the nol ybdenum net al PCTIUS1964/042343
catalyst is 0.067 grans per gran1of catalyst

the Peggcﬂg 94 le { IN%{C% * gorﬁ'&%oﬁ@ B cd @l% ('gt alxain?l@ 13- 18) of

or exa a crude oduct
the P@ﬂoac Gtablkée ]Ilrr@dumpbe ‘é@q)iuﬂmsﬁdelamem(as)gtﬁfelfs t@oné @rmate elements

ht C e.based on the total t .of .the
St BB T G 8RB AT ORsP O TP G or more
elem\éﬁt’g%}n ColgrhﬁgES beard/Pepbalc Tbeduct m xture” refers to

m xture that contacts the catal yst durin
prboks scapg of'tﬁ]ssappllctaabe, weigheofsa metahfrdmabe Poaerdic Walblk, weight

b | byt i 04. 0C. (400 .OF
ot S R0 TR SGSPR R o
Tale | QI %f‘ alordpotill MeAh AdmbRBRdm théRERS RTINS is dabfiuited as the

to oxygen, nitrogen, and/or sulfur contained in the

weighbdlapeinber tbﬁmmghrm@ elsment. hWrQ?f@mEﬁmf 0. HatasmsodtMags is used per

grmb%agaﬂyst %g%cd%f, rvgel%lg*% ¢ og ﬁdgég%rg %ﬁﬂgliﬁ% ca{?a'iyst is 0.067

gmnﬁqkfg&m1MTﬂﬁﬂbgbaSIC nltrogen refers to nitrogen
ounds that have a gKa of | ess than_40. :§SIC
n| tCoen” refsrty thewaightiel aeemprignbi 3sbrirale (I9b exammea crude

feed,c%%ga'i gg)glﬂ 1?13)7,’ L&Sude" r%‘é%cg)sé)@ ety \Aﬂsg\@&ightai? ti8h of weight perfentage

or co € presernce o
based on Ithtdetaﬂ oedgland thdwmbstadtal V‘Mtppm’élnitfel's ¢o parcvped enillion by weight.

hygét&lge E€§§19’q ?fﬁ n?ﬁfgl l%tsztm%e 8{% tg Fd?ﬁdli%g{,}grt%ghat con t¥1cts %% catalyst

duridpysto@gghpons (for exanple, G to C4 hydrocarbons such
as net hane, ethane, propane, butane), water, or
m XDistibate’t h@rﬂ@db hydropatbendwith mllwabge él@fmxlvuumebetween 204

o QRGNS °E oS Dh o3 LA BRI 509 inea
ASTﬁlnﬁﬂﬁﬁhjyg@ierS to conpressive force needed to crush

a catalyst. Flat plate crysh strength is as determ ned
by “TAssPIvRivEn s o fans to7axy 2en, Esjo 2 e Al @F §ubus cquspigadiny the molecular

struclt\ﬁrg ldf Q hg%%%aflﬁhe }fé?%rﬂét?&g%ogf@bﬂggf ggte&gi%] d a? aﬁSTiNf ‘ﬂ/lléétﬁods

Vst
E38% ﬁir wy@nemmz oot hitrogeh, ik D42tiaby sl furol ToreEbisic mﬂnegen”

contacting zones s descrj bed. herein, ui d mxt
refers &9 BRQEECQMPBRSS ¥ £ ke q? sk Hpest0o rLE@%Hr nifgges (bn) s as

cmmﬁﬁHBPE?QSI%M%MmﬁBS[bBQ@'d at standard tenperature and
press 25 0C, 0.101 MPa, hereinafter referred to as

STHydrpg@r seurcgimetass to Imqirmgmt andded amtesp«amd@mb’pn eqmpounds that

BN
comp(ﬁﬁfd(s?(ﬁi the labld@teet eﬁq{yﬂrégéntsbﬁrcgﬁﬁdyqﬁblﬁdg vt B md8limited to,

specified by the International Union of Pure and

hydrAfﬁgb@t@dfmmrgﬂm;C 1(tp GrAmjrocaboenish ap owthane \hagiespropane,
butanne) Fteis' %r h%lx%e%gh?%ﬁg CAEI‘ﬁésg %ala[qgé I%ray £ Cglllchl%l[ed tgggsggssthe net

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

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

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

catalyst volumes in the contacting zones, as described herein.
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zinc, arsenic, chrom um or conbinations thereof. A
content of netals in netal salts of organic acids is

w@200d063em ned by ASTM Met hod DI 318. "M cr o- Ge€HUS2004/042343
Resi due" ("MCR') content refers to a quantity of

¢ a‘[Lqi%ﬂd Er?& g’ere%&gzc.k ?'g{igp ifigd thGY ARRIRL i)ﬁg]ora}ggre co%pﬁg%ds that

pyrorysis o a Su content 1s as eter
are ligyidASTivhdvet hadp@dmadand Magphtd @5 °Ce0d0s MR, hyaimtar tederred to

Laonmponents with boi | i range di str.i butjon between
as “S3g"per epr@ﬁ}wla_ﬁ@t ml}l%%a(cs ImgEpn f 0Be ¢ppofgsempounds that
are hh'ﬁﬂﬁ%?@;%% ?Hé o1 BofScoti§oh@l MefarR %oz YISt hod D5307.

ers to nicKel, vanadi um iron, or
c offerindici Pabde t refaretaf the ReridiEd ablenis epecifiedhethe Internatienal

. content aof nickel, vanadi i r.on r i nati ons

Uniop R PagrendrhePligd et S b AL EACK @%Xgng%ﬁ@ggpned by ASTM
Mes\edis R 18al sall VN 8roahi8 h6ids” tefertO ali@li rhdthls CalkE iR rtBmetals,
gas per cubic neter of crude feed. "Non-carboxylic

zinc,@ovenisi chragivngemntomiznstipen theseqio neententof arctals i weighsalts of
. ds t.h b [i - CO2-
orgalt SEe TP oS e R R yan ¢ oxygen )

C OTYRKEGLA B AR ekil@ue” RUVICR S cofibnt refird ®Ch quantiBt dfe¥athon residue
cyclic ethers, alcohols, aromatic al cohols, ketones,
remajifipg pfjRtey aperetien arfl Ruehsisolasapwrmte. MGk somentanes desgrmined by

AST&%E&%@/A%B@ group. "Non-condensabl e gas" refers to
conmponent s "and/ or m xtures of conponents that are

gaSesphiita™SEfers toydpepatbionabimponents with'a lavilitifrangé distribution
refers to a nuner e,.. Wi ch represents the .
bernpRL G LRI RBRABNCS (672 SpRaI04ER. NopHER Eotjen is s
deteﬁxﬁﬁéhb)pﬁtsqmﬁécpﬁﬂ(ﬁﬂ he P-value is described by J.
J. Heit

aus i n "Measurenent and Significance of
Asi¥idV tFel eefeeyivintekiel, onhadidoyirery|or gbmbgtatipug texspf.

Pet.r m _Vol,, 48 mber, 458, .Eebruary 1962, pp. .. .

so RV Feopl, el 1 OB i I oty P, R ppbinations
thereoPOTEe NPVYPEcort@ftes ad detrfifedib 2 ABTRA MRl BS7(30r €

di aneter, and pore volunme, as determ ned by ASTM

Vet Nod DA 2elers(trmornrhcubisreereigps aer aibiconetsef andg feed.
equal 1.0, 140) . ] er it e .
el L koL PRI ST Lo BRI Wi e
comptsigds that di@hefh lﬁﬁvﬁﬁ daﬂﬁﬁ@lgu {l-:(l@s) grbﬁiﬁSNgu&'érbbEjfls’w soritaining
conmponents that haye a boiling. range djstribution
orgapig OB BRPTIO UL B9l but 52 la%tﬁ%wﬁfﬁf@qet ol RbEHodlcohols,
aro §Q1¥:f)h%l§,qg£‘on e’eélgé dbQ of tembRhHRECof SfficiPdo S8RhaPEh

arre cru ed. "Surface area" of 'a catalyst is
carb@sylider@mpm ned by ASTM Met hod D3663. "TAN' refers to a

b SR Bl SE GRS L O b Py v
are gAstbMt Mgphod D664

“P (peptization) value” or “P-value” refers to a numeral value, which represents the

flocculation tendency of asphaltenes in the crude feed. Determination of the P-value is
described by J. J. Heithaus in "Measurement and Significance of Asphaltene Peptization”,
Journal of Institute of Petroleum, Vol. 48, Number 458, February 1962, pp. 45-53.

eE 114

“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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"VGEO' refers to hydrocarbons with a boiling range
di stribution between 343 0C (650 OF) and 538 0C (1000

WO E)05@63907 101 I\/Pa. VGO content is as determ neRCOYSABITIA2343
Met hod D5307. "Viscosity" refers to kinematic

7 .
s3T5 o QR e SR b o g
thesd Valwesappl i cation, it is to be understood that if the

vaI ue. obfai ned for a pro of the substrate tes o
Rier Sbioio sty Dt Gl RHES SERETHEE Above 538 °C
(1006917119%&%19&Wﬁsfm@aaﬁgd%wﬁcal ibrated to test for

roperty. "Crudes may produced and/or retorted
fr (SﬁlFB’dretﬁarmotsdnndmmh tuabin ifeeg of gasper bamel efreguderfeed.

G R oot (TR e gt g T L g0l D3RS ©

St ﬁbANr’ 28Lis @0 N abi@ hiiliBer diphesk&d Mﬂhgﬂ&hisf{drng’fb of KOH per
renoval of non-condensabl e gases, water, salts,

gram:( gD af seinples TeAeisas deterarinedhey ASTYEMashabPaéh
oL AP0 S B AR O TR BB

(6509F§ &nd gm {10e@er)Git oles] bl G\E(Bd)y:oh‘@ﬁﬁls nedefeanined by ASTM
distilled and/or fractionally distilled in a treatnent
MetlogddP33%’y to produce nultiple conponents with specific

boi
oLy B0 2R ARSI IRy s
deterfhised hdimg ASTM Methoddd44hut is not limted to,

glt g{) Epgétlpgr?? :’E@% %&g&u&gdﬁgtg(ﬁg grg{g)ga rtl\lla% %‘ tﬂren value obtained for

a prog)@ﬂ;t% %FEHe%ﬁ@éﬂ%fé: e&aPid bSide 6F HAGS ofBYE thRGhAHSY, the test method

onent s have a carbon nunber above 4 in
may ba amduﬁ@dwdm rfarahbrea@i to0ed for swek podpectynponent s per

gram of crude. FEX I of stabiliz rudes in
o B b Biodst SR B et R S Epefidf Rnta g fimgons
and thep pasiliesd ABsdesthayt diddhdBdruONsilt aikRebre geheRrM®dolid, semi-solid,
refers to a crude that has been treated such that at

and/ordigsud. sHirbiliggtionpeayciaiepusiee bittds petdimyied o, remeeyial phgppengensable
gase? %lfa%’il %ﬁts,].og cg&bﬁaﬁ%g M:)?e(g%ﬁ)ng 51 &E] T]%tfﬁin\q/ NRV8i188 Brude.

cru e a content
Sucl"DEfta‘tiihzaﬁDﬁtmd? oftefj bed ey, atadr pirDSltma@e 05 tlgrpodyction aad/onmsdrting site.

0.02 grams qof suc nponent er, amof the t
o Qe gtendsbperbeaass hdson (SHUH sl fraadioppiLy Gistiled in o
treatﬁﬂehpfﬁ/cﬂﬂgto}tr&ﬂfcls hﬁl‘?ﬁ ef'dd ntﬂﬁs REHLHRABLBLIERE rhbe distributions

onvent Ponal treatnent fac iities by transportation
(for e:saamplarrmplﬁthmrdmﬂdamp,l ¥GQ;|apé/{0|r héxl,catlmgjclﬂ@ Dostilatiop gicludes, but

s o et G AP g i SN RO0 S Qo AP UL etbods.

UndifBNePmmdiameaaichblca 4@0132&&@13&@%5}&%@@3 CampbRintAMEY 1ke a
atreatnent facility, t u5|n8art|n a | ow econom c
3

carbyrahygberaboveed @@maﬂs efetdeast Wdeeramh ef exaprients peapiae of
crudsr gébe%lﬁéj g’fgsea(,? (1:zreld‘I 8ru$ SH c\,/lgdé iltc}%tcru %l gg&l {/rﬂg?s desalted

eemsd

crudgy, delatied tdpb&ﬂ&ﬂ@ést or aﬂﬂlfoﬁfaublﬁﬁabreof”r ‘Onﬁipéd’elféfﬁﬁ to a crude that
di sadvant a%?q:1 tcr udes may | nclude, but are not |imted
a

has hegn trg;tted; . B lepgasgmq)oflthe §PMPRREN(S thathavp p bpilingpgtpelow
35 ?L g.ltlo R/ﬁﬁat(9§'9F GY atrﬁ? hdvelbedh Pe‘fﬁ&%d.atrygﬁﬁfly,]tgppe‘a)crﬁdes will

have a content of at most 0.1 grams, at most 0.05 grams, or at most 0.02 grams of such

components per gram of the topped crude.
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Ni /V/ Fe content of at |east O 00002 grans or at | east
0. 0001 grans of Ni/V/Fe per gram of crude; e) a total
whedsnemeons content of at | east 0.005 grans PCT/US2004/042343
of het eroat ons per gram of crude; f) a residue content
0 . j f :
goﬁl%g{agg% ng%% gﬁc tgénlEa?if?l{agl{x'l?cfvg g{set lg%f% cr&ciegque
tran@!ﬁrted; mrmhlvernﬂmabﬁeatgleanﬁaoﬂltms tigl a',ansl’p)ortatnbmmefst (6ortexarple,

t | east ns 0 gram of cr
piveflir BRSOt SHTokT DR chiteR P pre o gssAbIc goptr gy tht
1 I ;
rend@f t)hk:ﬁaﬁn%dgag?%ﬁs Itgiﬁéde rT/‘%tne o?&edllgﬁﬁn Sgﬁenﬁgk%%géd&nég{agf,é tH Q%'an%ortatlon
Carrld_r saldvwariteatieeht Facitity, thug impettingesy lopescogorain Glue to the
disa{i“@i dv nt %g ih%écgc?n%pggl g%isatgtl% sﬁ;gﬂ{ aagggg%lr'v%t dtlfJ 1%blu8£s the
disaa@itage& crugé it isl @RftedFod cAHBTS pPdduce SttdSort, |aRd &R iat.
enbodi nent s, the disadvantaged cr ude may have a TAN in

a Pmrgéles pbdisgiviangaged caides npy, ingude, but @rediot Gmited teya) TAN of
at legst[é) ht lg%sg P 3: o bgwsc st 3;Q SfI aagve%% ag@ geﬂdlZgra\rlegS/ atﬂn\{gsr’g 4 695) a total

N1/\S/Eé E(btfterﬁ onkielvist Of 002 Igeasd o0atQéHst QOBOE gradis IFedHSY/FO p@dgram of
or at least 0.02 granms. In sone enbodi nents,

crud& es)aildw&hheé@r@atomméenﬁ aﬁ@t 18356 DI0P igams picheiRipAigmsHgE gram of
crudfohesho bak oL EERGB iy EPShicl P dtnl GRARELp
asphalteree chetent;of @) least@b04a gyl dféI};&Sphmwhemper @fkamabf cadsih) a MCR

0.0 a f C5 as enes m..of crude .feed:.
contgy o afeat 0,000 e BE VAT POY &rBer ST b epieti o6 metaliiy metal
saltsQ)%toréa%[c Rids'otaerdaseslosadrARS 09 RS yer%fralﬁtof LRAS! or13§)

a content of metals in netal salts of organic acids

combmamnSItb%rsctf dn eomﬁﬁngq@nserm, dmda:hrsa@ércnghﬂnay)fncwameer gram

of il BuE gh B 2 ER R Aot T e i Gaie ot eas

0.5 a0 df @Eid0®, orat 1dasE®Y gfhnRlSf 1g9¢ians, In%nﬁtelﬁkﬁﬂﬁhe&s Qhe
ranms of hydrocarbons with a boili

n
disadiyagtagpd eiiid may dexe e AP iperaeg fmogcpréwg .2 D- 3.5 g 10, or
0.4 %r 50 rlg#gﬂ% ?%ﬁxﬁbﬁgrgglftg%%a(&v%ag&r%%ﬁs ﬁér g?&mlo?ﬂl%tadvantaged
crudd) may hd)Aetal mtfubmmmf 20[2aG©.@00g306, A (eaat O 01 gﬁatndyl@aat least

at | east 0.001 grans, at |east 0.005 grans, or at
0.02 L2388 0. 01 grans of hydr ocarbons with a boil i ng range

di $if §dnRidhoIHiREh14eaRadd R0 %QCﬂ%e%g%Ser@es]lQéiuMﬁg  but not

and at |east 0.001 grans, | east O rams
limited 4eta) TANLofpt mt 055; h)/a:hr %@eb onstend aftat @astdi Pngrams rm@ exygen

di str. but 0 0C apd. 6 0.101 a.
per 8RR GO U B o kO Ay s of Cobiphatenes
per %hﬁaﬁ‘éﬁﬂbmd dya Belther ffanldesisdd Hsddity (loRBEampik, + e@8$t for a
005 grans, or at |east 0.0 grans of hydrocarbons

crudgifead vattbOP] guatity af geleast 301 meansmt of mgtalipgnetab@lty of enganic

a01d9 oilaRJreﬁ'XP@O?@d gk%%% of %e?eﬁ%p% }%5% of B deegr V\}I{) tcgmgpr%g%%gfed‘

rocar onS

r am@ddarﬁztgred htiides mnatyahu\laea pk0 OrCofdichRAMtaB&d aud€.al (Ehst 0.001
MPa; at | east 0.001 grains, at |east 0.005 grans,_ or

gram af leass 0085 gHems QR st Ry Hr ames 96 Rxdraparhons wih RibRijing range
ciso A58 b k8 504 0580 AL ST Bl iR oo

gramseasit [éhsOL0gF gnasnsodf Hydehoardmnb erith abdibingrange distribution between
200 °C and 300 °C at 0.101 MPa; at least 0.001 grams, at least 0.005 grams, or at least

0.01 grams of hydrocarbons with a boiling range distribution between 300 °C and 400 °C

37



10

15

20

25

30

boi ling range distribution between 300 OC and 400 0OC
at 0.101 MPa; and at |east 0.001 granms, at |east 0.005
w@r@s®e39er at | east 0.A grans of hydrocar bonspeu/uk2084/042343
boi ling range distri buti on between 400 0C and 650 0C
ot0. 81 Mpd tha i Roor PP A 000000 S B P D)1 s of
hydrédarbona stitht Eibngrangs dlstrrbuﬁonl t&&s¢en04(101°€@amh@5 00TC at 0.101 MPa.
hydr ocar bon W|th a boi I ran Adstrlbutlon

roRtsadyseytaged grudes ey gBile. Prr gfg Trdygnt ﬁgw&' af least 0.001
grm@%'lée@ﬂo GQSTgl‘AﬂfsnBﬁat léragpﬂ) 9‘?' gdrd¥ns Bﬂ@ydi‘béafi‘ﬁ’é’:ﬁ%ﬂg& goi‘thQEnge
has, per gram of di sadvant aged crude, a content

distribution bfyad moosa it @OMS and. 16t MRy ot Bast OQQ(Hrmams, aﬂeasb@»ﬂoﬁ) giams, or

sl O e A SRR, S P A oo, R and
200 ‘{C Qt(@l (ﬂfm‘ﬁ~ at%as@@ Obﬁg n< aPlbadroeons g}BmBy&ra@ T@EMOIS %rams of
a boil range distribution of at |east

hydraftarlﬁhns Mth\ﬂjeDﬂl@rﬁelgd distribtiondgtveay W $ ﬂﬁlﬂq(}ﬂﬂ @kﬂalm MPa;

10§ L3S o EALTE PR o e ) bERR IRk o

boiliRy eHn@e aistisioMbtvedn boo PCRGdHB09€ adIOSIt(HI Mutv Ad 20least 0.001
| east 650 0C. Exanpl es of di sadvantaged cr udes t hat
gramg; gHeash@ 003 sramsdoyaileagt 9.0 gsape eklwloepsbons Withia herliwgsange
$ d crudes from of the
disalofibd s B o aftBhsd | L EIPL MRE IS £ GOt and
sofbhe diRadantdeed tiudes an &dﬂud’e& pesgmosof Msarahthgad crude, at least
Sant os and Caﬁgos basi ns, tian

f . of Suez %
0.00 [gramseiatdearg QK @R Sxaieas it o oS gces kg a boiling
rangé%%ﬁbu%@ﬂ of HGREF48b a@ aZbliiod MPRIiaY8diGion %ngh&%’i
matra. TIreatnent of di sadvant’aged crudes enhance
compdren{sr (Tgpmallsesh@ﬂlsadmntags@dmdnﬁiagep@r graude’édlsafg’hnﬁagd crude,a .

e.c acc tabl or transportation and/ or
conte 1 St dr e RS E B b 4ot BRet P L st i s
.t 0SB8e I8 ge@ ERIdBs nfy i€d18dd, @6r f1andef disddvai@aardde, at least
The crude feed may be topped, as described herein. The

0. 001: Eupdies, pirleapt 8100p @sam&, ongf lﬁam }l amswh hydocahensyije boiling
range gr ?ribu%%ngF%tcl 1860 BELE Q Ro1vpgdeneral ly suitable

ransporting 4nd/ or treatment. Pr operties of the
C f Sdﬁie disadhimtagpd oflideethap $nclads pebgdmhel dsadvantegal a@sdx, at least

he correspondlng praoperties of

t  Texas } .
0. 00i ﬁf@%@ﬁ% 8.00p ggamy, Rh At lEAY O&M&rémfsvfg,ydr&fﬁa@%%wh poiling
rangg REHSR ?lgggpgﬂgésggg@sgpert ies of Brent crude, than the

cru er eby enhanci ng the econom c val ue of
th Examplldeof deallvaBagdd @udﬂﬂethpwmiglna: be tragteth esing thedeasisesh

descgg?(f R ?éﬁgpcég({ee p{réa?? tggt?l f:é ﬂ):;greq rggagofc the golfowmg reg'cx’ons of the

woﬂqegtsl foulf Gst S sodBIFRT @hli for@ih] Ofhadh dap sandt BSPINGA Sentos and
distillation to renopve |ngﬁlijr|t|es Treat nent of a

Cam@pmb@ufseEwptnné?udmfb&wceC ct Rnited ddingdom NeehcYeabAggola
t t . f '
Offsggﬁeaéi{;\gﬁe?%oh'ahbgy, %}%g%et a1l 4 g dr%\l;eiglg S(ri%ga?ld Igfoqleyatslﬁrﬁatt]r%.

Treatment of disadvantaged crudes may enhance the properties of the

disadvantaged crudes such that the crudes are acceptable for transportation and/or
treatment.

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

resulting from treatment of the crude feed, as described herein, is generally suitable for
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conbi nations of two or nore contacting zones. In a
contacting zone, at |east one property of a crude feed
woreasesoechanged by contact of the crude feed WETUSI004/042343
or nore catalysts relative to the sane property of the
oGS 8 el T B B0y FRARE b el poroe
heremcm@clem oalthewotrsspohdiiag pyapengsofsWastcéexins lerenediateronde than

ydrocarbons that under certain con tin ondi ti ons
the PR LRod BT PG D BRaTpE e St Erb b e drnde

feed,tstgﬂ‘eﬁﬁgﬁﬁﬁﬁﬁﬁé e dcBndhiR valuddF the efde Fidd. Sluch%nﬁtle product may be

tic of “contacting system 100 that i ncludes
reﬁnecb wﬁthd@ss g ng preetr&@Rentc tharkey abanang mimingeffisencies Pone

C ont zone e a . .. .
teafig o ne g dr i S, SRR snith AR5 RSB R gigilsion o
remdvei®p6hEds. Or conbinations t her eof . Exanpl es of a
contacting zone include a stacked bed reactor, a fixed
bedreatreant of 2 cade &sdlin awor@nbé avitheiavengions egasiber hgwusmyy

inclq%ig ge&ﬁg&m atﬂg Bliyga%eeg w1fh t%l— ds’st@ Llnqaﬂ(%o%hzc?g% il%glqe and/or

combiafids loftwo bMmORY. doﬁtaﬂtlﬂgThQﬁsmtl%onth&mg:mieﬁ@ttle&g one property
systemis on or coupled to an offshore facility

ofa @@ﬁ@ fredl msy herféla@geéd)a cpatagt ofithp crude feed withope oy mOﬁe catalysts
relatgrg % fh%:]slaugxrg (E) %p%ét? %?gl'g%rﬁ@eyfegh eIrﬁscﬁﬁ)@éﬁuﬂb@Hﬁn@ Q%gé%lﬁlg

e contacting zone may I ncfu
performed i thegiredey st &f a(Hydrogen aambe It yame amhb@nmem)s, themydmmn

enbodi nent's,, cont act crude feed wt
sourge 6 S 8 mgye hyzo &&a&wﬁf&ceﬁa@ SoBHGHRS wf %?nstfﬁaect to
prov?cfeLfgl‘?itl{/eE@ dmalPYRDERY 8 hyEOnAG! cotlpdube(sh Rrhe @EudEAREd.

crude d wth the second cat al yst decreases
heFK:. dans @mshqrmﬁtc@;ﬁ t:omMmgrmf@as thet inghuge$ eqntadtimg zone 102A
nmbodi Y sc , Ni/V/Ee content,
orudf Bt e AT Zone TP bR i, A onlafifiet 20 Hy bea
react®ofHior@dd GMbredétor, ARSEH1O HOHEIBNE €S réictdrNer dnbsigativng ﬂwi‘éof
change by at | east 10%rel ative to the sane properties

Exargples piea eqniiaréing gewp influde 2 slepleetbedyrastne adpisdded seastali ah
ebull%ﬂﬁ% BLa 1@3& %t%gc]%ﬁt!n%/tﬁ)hﬁy stiffed &) C?C 8W%W?tasﬂulalzed bed

e con ng: zone
reactofgprdyrreantd) alﬁcDa M@ll%hqﬁrdaﬂn%{(i() In okFhin @mbbdmers) 10

| % of t ot al f f d th .
contyegind SYTIFM b LSBT Ao SO R Giont af Jerififeed with
the c%fagsgﬁ(sf 1ﬁ%gnﬂ@tYﬂ1g'E§rlsﬂéglel (fOrIﬁzW Qe QQ&nﬂigJo@lE tvesPoiMBiteh process.

ranms of" catal yst per 100 grans o
cr Uibecéreading rzonehmay: owwhaletone gr nmve cat@iystsaéariengmple, two

e e Rt e R A T T

catalgo WayGbdite Taedf e @ide TeedC CSmﬂs dnPBSuthd1F @f reduced TAN
nt act i ng conditions in sone enbodi nents are

crude &eed vt féd seayng cefdlysledegresseg dietgpagmsconienhanshiagiepses API

B

resﬂ@t@coﬂﬁéﬁt%‘: ARI gravity,reombaatibnidoZbes: prapernamﬁhé kamfe product
-20 MPa, 1-12 MPa, 4-10 MPa, .or 6-8 Mra,

\V of
chan@ﬁ by &t leaws 1p%oislafive o e sunapIQperigsgys ther @Hﬁi@f@fd;gehcorﬁact of the

Cmdgn%gﬁéﬂpor?eor]rgﬁg\}laﬁstsl 5-15 h 1, or 2-10 h 1. In sone

In certain embodiments, a volume of catalyst in the contacting zone is in a range
from 10-60 vol%, from 20-50 vol%, or from 3 0-40 vol% of a total volume of crude feed in

the contacting zone. In some embodiments, a slurry of catalyst and crude feed may
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is at least 5 h 1, at least Hh 1, at least I h 1, or

at least 20 h 1. In enbodi nents in which the hydrogen
wWG@Eows0e392s supplied as a gas (for exanpl e, hydPOLES2004/042343

gas), a ratio of the gaseous hydrogen source to the

inch et OB E RG0S BRER EP T St OB BHRRIIE 00 grams of
crud® £&dGR theNntanting Lonel0- 8OONM / m cont acted with the
o ol o L0 U 2 O, RSBt o,
temﬁeli]éftﬁllég}g}egsn?e, ‘ﬁg&%g@ﬂ %]dﬁ?cezfﬂﬁg; c FdeB 097 Sr BB bRG odLhereof.
exanple, nitrogeR, helium 7and/or argoi.” The carrier
Congasngeonditaas i toateeerhbwlimerts tahecartotled tepadacedd amdé powuct

..of the hydrogen source jn the contacting zones(s)..The |
With SR RGPS o EPSBIE HNE ES NP A SEE AR Thgh0 .
60-420P€ (7430 T, $PBB-480P0dPRBAIE in & cOYEERLLHNE MY Engd B6m 0.1-20

exanpl e,” hydrogen, nethane or ethane) may be ‘used as a

MPa; arl2i MPerx],giakO NP, o8 MBd. drH8 W ¢irtbe ghude ieedowihk gemeialy range
o~ 1 ; . [
from B3 D ¢ Tt 1y a0 & oo Br LD SR GRepARRs, FHSY

is at3@Res Bl ek Yea¥t @ 1€QAALRS 1306, of Bt legIDaGt!i ng zone 102,

contact of the crude feed with a catal yst produces a
t ofmempediants in whichithehystiegerasavrrde sppRiiedes 2 gamtfor pxpmple,

: I
S
fronh.d¥109£00 3@ 0.3110,000NIt> /A6 -8,T0e NnoYaf, 2p5,000i Dt a3, 5-3,000

£Xit contacting,; zone 102 aqd enter separatjon zone 108
Nimying o bdl? N4 confpelsdyattathedatarbie)- 10 hydseesey jpyeee, in some
embBERBUG! isRBHLERE Wca?ﬁ;r%ﬁ%ﬁ?&rﬁﬁre&ﬁ%&@ Burb@itfihe contacting

product using genera wn separation techni ques,
zond. dCaraeagep ey tgafor kkaupld, sapgemthicbnm, Fikorcargoe Phochnoer gas:

. exXi ti 1 [ it 112, th .
BB gt S SR 20 Sy BR3P M P in
zondtYr RBEcHBESR nay! 80 MBAARSMixGhIBI thE EOREEHigbné@NER some

or “a conbi nation thereof. The gas may i ncl ude gas

embpgiments, abydragerproneasd Sirpgarpple; hpdeagpn, ancthangras géene) may be used
sul fi , r bon,. diQxi n [r..car nonoxi de) ,
asa S%lgrsga%gagé 2%‘%% “ﬁgeé‘ ??éré) glgh tsh%ucg{?gécuag & ? Igép carrier gas.

Tha@he k¢dsgergdtird¥aiayéntEreopticatlg one DY @sturfatly yeittetie crude
100, purified, transported to other processing zones
feeddp spncye 194 95 spnarately viaosaninigtl08ndn eorireie 2oRe 4 Brsontact of the

J . . L et .
Cmdg at aq*ffg? % é?alty %%#@%E%g%;&@g?gw (g?d(gfl uct e}gﬂé Cgue re%g? med al,nrc]i -0
some wmbodinrotsegasoht sahé agbadimests, Foarricogad is pomblinetl withythberude

separated to formthe crud roduct and s(es). FIGS.
feed 2003 s T o BLe BreogtibapRents ot IEOHELEE Ryt spupEine
zone- {1 dni@htet SGJaHARA ZbMO1 68 vih ROBGuiEPTG.act i ng zones. I n
FIGS. 2A and 2B, contacting system 100 i ncl udes

cofn sepeiatign zomeek)8] 0@ cauds product Bhdgas @Ay hadeBBrted fomdée total

ontactin ones 102 14 16. In. FIGS. ;2A and 3 .
prodigf it s RgDanaa 1 &roraipd tedingplof eppap g bt Separation
The SRRIBHASRICCARY 8t seplrafion nd MOV coLdEE PI2, ald ehefilbéd@nsported

feed enters contacting zone 102 via conduit 104. In

to transpertainbeaiTifsh Paelipere SIOELE ivEpseda selingries PHIoA BEPARFLRE FANES, o 2
com'B%%{iglgﬁlQregg ufl‘feegds'?nay include gas formed during processing (for example,

hydrogen sulfide, carbon dioxide, and/or carbon monoxide), excess gaseous hydrogen

source, and/or carrier gas. The excess gas may be recycled to contacting system 100,

purified, transported to other processing zones, storage vessels, or combinations thereof.
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conduit 106 and is introduced into the contacting
zones as a mxture. In certain enbodi nents, as shown

WO 0050633827 1, 3A, and 3B, the hydrogen source apdl/os200de42343
carri er gas may enter the one or nore contacting zones

h t he d/ or.
gt afE eSS BRRRIE: fate Kol R PR R uce o
total ﬁto@uctf i9 per€xaivdlif tw6 onhotd coh@ting Astast Thie tofal ploduct may be
dr qu n source and/or the carrier gas counter to the

separpieg\ip &9rmy the cridgpeodustinhgdi(e8hhance ni xi ng and/ or
Iﬁ% L P&j llth
of 't ebcf%agaﬁn%u {%1 catu)g 8o %%t%ﬁhgjoﬁfaea I ng ?@E}lcmdes
two ckQRret omectﬁngf aek. sihrfkiath 2A iand QBeccbm;etctmgmyﬁﬂem/\H)Ofmollmdes

t act t 114. In
contagng AResBO2 et ol BARIBERGIS GBS R ETTon QO 2ok, 116.
In FI%}Jls 2A%n8<39¥ a6 h&& R& Mll@%%&tdeﬁ&twaﬁe > cnkhoting

|néu e or nore datalysts. wn in
zoneFirﬁi)neZ&ctd)rh dhe e:adiesi’wctamre xirttactmgrroae i O gflazmutt.(l%v i a

co duit 118 and enters. contactl 0 4
hisprte SabodHN . dise G e E R S S eheroiiee in
condﬁit 206 9RdIl ihtrddBed o BRIBhGCEPYORES A WmARRe. 1foerthhie
feed stream may be contacted with additional

embcuhmamyms(sbg)wn in EKrY. de 8 AngndAdh éhahiwiregesy mur@eomdé&rtth% garrier gas
116 to | .

may E3RF S s L rbishud 4 s Shte FUE HeRh e Rl Bl 106

and/é1f 2 ANeetich GRARE & 1he MloRosahd B dy fead @0 &Ur xahifle, cbhéuit 106'.

Addifon af tgrigiteen SES Exrdip Rt ERVTGT Geibaany Grins Gre
feed ;n%g éhﬁlc‘é ?ﬂﬂg#lgtan&/%g cortadPof thelcfudt E&NGIBLhE ]982118@@ .
enbodi ment o contacti ng

a separation zone upstream o
sy€oemtlithe crhde fied adthantabges) iocontect{ey zéver 120opesia dred

soea IR Pl Rl Siner e 102 R e b 4210 Frcs.
3A aflil SBOMRIROSHAG AR S S6RAERSMnY SN LORBRINIURSe 116.

known in the art (for exanple, sparging, menbrane
sefantactingzongy K5 Ui 4 Irléduastindnge ons qsrr@@m@talhsés cAsJ gleown in

Xa ter na ast Ly

1 286 e bR R o MRS ARY AGEasp bR 11 R bfeoniacting
zone€X M s&howA PRI BB thdRed fitddd il ebhtadt@ng 8e1@el 14 via conduit 118

di stribution bel ow 95 0C or bel ow 100 OC may be
and egtgre genta@imetzons 10-separat ed from t he di sadvant aged

c r » ' .S

e BSOS LGSl ST o

114 M@/(&tdoh’acﬁﬂi@mmaﬂ Btdn forarthe seqgl pratuet Theomtslheoduct exits

di sadvant aged crude. .In so e nments, .at le
ConRE OTE b ST SBRPRAPe AT SHLT Salpe-atih 1S gy ia condu
110.2 ﬂﬂ@cr@r@@prﬁﬂﬁ’ct GRAOGH! %ﬁs id efhe) S-EB'cﬁra&H lﬁ‘i‘)ﬁi fheadtD EFO'ﬂuBﬁ dl"Her Qe
separation zone In sone enbodi nents, includes a
prodmt)eixlls sepafatlonupmwb@&'aawndmtdlﬁm ling range
[ i but i n of. at. | ea t 100 or, j.n _sone
o Bl 08 s e n SABb it O A Rbauglifn SRTe postieam of,
contée@ g%telﬁmo cahé msamﬁtag@@aﬁaé egther tesed BLEntbPsddY Gﬁt%rsa

ure of conmponents wth a boiling range
sepamtlsn epiutdoyia b@tdnetelﬂhmsep@m@ou epne1 B, ap tpagie pastion of the

dxsacgvantaggcp crug:e is separatea usmg [t)ec'hm'qger:]s k(}lfowtnqﬁ 58 qu?fc;r %anﬁfél §psarging,

membrane separation, pressure reduction) to produce the crude feed. For example, water

may be at least partially separated from the disadvantaged crude. In another example,

components that have a boiling range distribution below 95 °C or below 100 °C may be at
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separation zone 120 and enters contacting system 100

(see, for exanple, the contacting zones in FIGS. 1-3)
woe@soeuit 126 to be further processed to f oPOT/ES2004/042343

crude product In sone enbodi nents, separation zone
leastéégt gﬁaﬁﬁ%&iﬁfé%?saﬁf%y g?}nl,gfe tG%e%lﬁ}cc I E??é@r?{i)%?eefl In some
embedurﬂemtsg arnitast tipogionyd hmhtlie()&dvaompmmdm itord s‘t@latllerthamn@htha are

Sepaf%ﬁf gb]gle t[lﬁ élsg ‘ft%gta%&’ S d%ﬁ%@%?ﬁﬁiw@%%ﬂ&%@é of the

sepafdéd @d&ﬁ‘ﬁﬂﬂeﬁts ekﬁ%el%é{ﬁﬁ zBﬁé’%%a%iﬂdﬁ’i@l@@nb' ned with a
crude having a different viscosity thereby resulting

i n The bivsledenll ghtaiedlrot aepanafica 2pihe d@8) inpsomisamtiogiments, includes
n the viscgosi of the.cr r aduct okhe .
o migfid E P i o et e e oB RS ffees 1D cbidF pgome
embBAiAFHAL a'BSBMm @ e%ﬁk@%t%to'ﬁ aflehidl € 2020, NOypicalifNheRdparhted
di fferent, eby producing a product that has a TAN

crudg ffead inelugest m@ﬁune [0 comppenshtstwith @bgﬂ@g pm@g:mhstrlbh@on briween
100 ‘ibb@ & IEB%OW NG ﬁg)p%%dt’kc tqaéé a pﬂs ?ﬂle cxﬁlgﬁfead e%uts

transportation’ a rea

sepatdlion@bhelil PO eftb@dérsesitsting rsylzdanfl@e)cts@ fcﬁrﬁaﬁ@[& det doRthcting
system 100 via conduit 104, and at |east portion of

zongs wa,- FEGS: d]€3)pY16 gorduitehlpita be Ghthst prasgsssyd 4o @ﬁnl@@’u@? groduct. In

o S A OB, M B O P05 g o

desaftinmgdnit Aﬁerqmasd@sm@ thvel drh\da)p’redlmt elils eoftacingssystetr B¥NEa conduit
112(for exanpl e, a hydrocarbon stream such as napht ha
‘produced from separation of one or nore crude feeds),

a @f Wife eAbGdildRs] BE gnud@ profuitiy bR Si@o] cru@leothgf RIHE Eime as
a bl ended product. The process streans, crude feed,

or diffevaié froor thericguderfessl. thoe peiplestee tmide peodvetimdy be @pmjmned with a

zone. 1 tream
oruds i ing o G VRO m s, SRRl 30 BinaRi PR iy viscosiey
that {sSbedWedherBi vt off hezpiR pkSduct Afe tHY asuderly Bf 9 eldeMaY another
nmeet product specifications designated by refineries

exanplgy the crudg REQvEt may bmblerded; vaighserupe bavies aslytjthat dadiffsrest,
theré&}%&gﬁ% r%ﬂ)rp@?&%&lag 4 ﬁ?\]elﬂ 19 beﬁvéeﬁn_%gTﬂIN of thé1 chidg]ptroduct

VI SCOSI
and theenelaf . Thélbdendeé pﬂ)ddctpnaychmntebde tfer hhnspdrtaitg)nza)ﬂeoﬂ&@tment.

Vi condui, t @4 to be tr ns orted cessed. I n FI G
%ﬁgowp SnB e Gyedany %%: scrg%p‘gﬁiﬁmsw cppsting system
100 %?a%ﬁamv 9@4 GRD Ihiedst &%&nmﬁ%@ the@udd ?ﬁ‘)ﬁﬁé’t@x?tg %gntﬁét%y%t%m 100

separated &as previ ously descri bed formthe cr
via dogduit 1Thandis infeoduesiintondendang zms k&@ntlablandglme df0, 1@ 0east a

t hr ndui.t 126. At st Sone co onent s m t he
portg oB I kit b S it Dt BRI RE: sbeapms 0t exatple a
hydr6€4186H §trebafisuchtas hgdsia RodRkl QM SdpatdtiRdnGrede oPHRMIEde

exits contacti ng system 100 and enters bl endi ng zone

feedg)3a crude cugde Gedartmiziges tiprael tpprsseesa blendethprodnet/ die
oS 1 e B R SR e B

blentling 20ee 1 1 ecupstrean] bEsuoh BhaidthgRioad wid comdintt 93! andixige system
zone 130 via conduit 134. In _sone enbodinents, the

may b Jeratqsk i @t Beardriending zone | 4. e Rercll epdestireducs maay meet product

specifications designated by refineries and/or transportation carriers. Product
specifications include, but are not limited to, a range of or a limit of API gravity, TAN,
viscosity, or combinations thereof. The blended product exits blending zone 130 via

conduit 134 to be transported or processed.
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transported to a refinery and/or a treatnment facility.

The crude product and/or the bl ended product may be
wpe@see®ed to produce commercial products suchrP@BUS2004/042343

transportation fuel, heating fuel, lubricants, or

ch | Br : ; g o .
PR 1 PSR R 0] s o 122
and ﬂieeimiddamgad waidetivsepruackdes posvéowty dascebai te tforh dlieecrude feed.

, racti on In some enbodi nent the cru roduct, the
The sr@ﬁé%ealt ‘“rfb"dlﬁ%rﬁ corgﬁcayngrsﬁtﬁt@q&ﬁéhr&%%? ui 1961 1A Faest some

com 1?@‘1?1@ 2 ARG R i RAA D e pdi Bt P PEn QIO U &?I{Hu?t 124. At

e cru e pro uct has a TAN of at nost 90% at
leastffol%rtmm ofthe £r@e Yrodurt exits vostactir@systernt HP andpntefrs bhaadlng zone

130 GRigh coaans oo ensaos SuOmmOY st baienB Slihdaege 130
dlreétnform&hu& he2 ahdiale chaBhed MALEBE bAIdR pRothetto "f’%ﬁhsa blEI'iH’ed

crude product has a TAN of at nobst 1, "at nobst O.
produeis t Thg. h;endad pmdst:t axitg bleadinggere 0301Vla@r>n<éult I¥8st 0 05

TAN of th oducgt wi,l | |, east
o, B AoSdigis RREEES piddute ARl Y BIgtog Brotid G
tran @ td@fé‘fﬁery@ﬁﬂl’o@ﬁ tichgnehit BdRitpr QTHéJ eﬂudepwdba dAril/é the blended
@6’&@

range fromO0.001 to 0.5, 0.01 to 0.2, or 0.05 to 0.1.
produgt Bayrhe piepRsaschierreduce gemperdd m@@mum astrapspertgtion fuel,

neadl i PO Bl ayel MRbe 0 RSk e Sttty

distilifngtthe cmduﬂﬁ)dﬁﬁeﬂdloﬂ'bhnde‘d{dedm Gxdpmﬁuce asneﬁm feoTe dlstlllate
enbodi nent s, da tal N /V, Fec ara eof
fractiorgo soppe qrgb/e cralfie B 9‘@/&}& oﬂ Tf;é'm rthe one or
mor€ ARHBAE fﬁétl&dg%é&rﬁéqﬁfdf(ﬁ%gtedl n certain e”bOd' ments, the
crude product has, per gram of crude product a tot al
Ni Anvédrae @nlmdementrs rthacmldﬁgmdﬁctdm 2 TAN 0f 7t gosa MO %, it Brost 50%,

10 0,10 0 Q. 0 0" 5 r ans
at mi p8ot fethost 1 s BAR Shiche Srate Soort IR a HRodimetd orude
prod@EUIeHs alEN &t a FRSE 021803 2017898 30160B6, /ov/46£50% & GRMEAN of the
enbodi nents, the total Ni /V/ Fe content of the crude

crudg fiesgu dp ceréiy gmbadimenigothg snmls perdugbhas BGEAN ol ahnas |.at meost
0.5, 8919%&%?3 of B%l% A P&% {EEDr of DSBS, eﬁf&ﬂfddf%“&-ﬁdﬁé@ua will
crude pr 6due ? a

Has otal content of netal's 1n
freqsaitiybeat leaﬁg)aoooc aﬁdlrﬂ&re(ﬁeq&én’cm)sﬁ 1em%ooat Imgesihe sOUpdiatents,

t 5% of the t taI ent of met
TAM?D? %@pmde wdcugt IB‘FY ¢ gla%r?aegea Q}d@ O 29 0. (?ﬁqto 0.1.
ceft & Eﬁg tfe Ld8e foﬂq@c HA& ‘H%Jtﬁf Nmﬁ? e%oh?érﬁ‘ lof at most

content of netals In net salts of organic acids In a
90%; atnmestd0%] aBDest 100, ﬁOl%)stZ% 0% most 3005 086NV AHeecontema bf the

crudg RS Mg oo iy fmseee Qub&imeisthas SuBaLiFy e fopttl in a

rangBRF 21808811057004) Qb@)%, 0P Yb-58%EoMAk Nl/'\ﬂF & 86ht& of the crude feed. In
carboxylic acids, thiols, imdes, sulfonic acids, and

certain Embpdimests, tBr ardk eeodupt linsr peo,eyarh of ewwide pradnesiatisal NiY/Fe
re n | i-m a, na i d enanthr i
comg%tindg %n ér nlégg(olltoc & igp #}Ezb %%f r]t%lh ST (} 3107 grams,

or 1 R0 graxad fosl 20y praalsu (ﬂﬁicﬁ{dﬁ@kmbmihﬁhﬁ thé @fud@h&ﬁﬁ‘c faost 2 x 107
[ thi,un& sodi um and_ pot assi u al kal i ne-earth netal's

grangss f NGV K Iresomeqyplostiments. g o NI Ve cortenteijhe epfapppduct is
0 15
70138 PR et 050, FIPRBE e B T e R T
ex airpinse erﬁllitrdmnbm;tﬁc)the andaproductdss bhshle@htent of metals in metal salts

of organic acids of at most 90%, at most 50%, at most 10%, or at most 5% of the total

content of metals in metal salts of organic acids in the crude feed. In certain embodiments,
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In certain enbodi nents, the crude product has a total
content of netals in netal salts of organic acids, per
w@er@sef2tr ude product, in a range from 0. 0000POW/USZIAE42343

to 0.00005 grams, from 0.0000003 granms to 0.00002
r 0 . 0 . of .
the tfiroc ¥ g U N L AGATT, hLehidP glh BRI i a range of
1-800%, UG€7006, 2DB0%, dri30s50KYE ofthib dsthinmntent ofmétalsah noaalt @ttt oDbrganic
netals in nmetal salts of organic acids of the crude

acidg)inghe exudp &eedp Orgg agds thabegneglly dorm gt saltsipglude byt are not
_ . ek LN - | ' i '

i3 S RS OB (AR, sfblcsent, PSAel Brybiic o
carbdhdiccacidd éngiuded botarpnadimiget tor naphthenicacidsgfhenhstheeniclecids, and

benz];atefa%\i}}éﬂ;/'g lp%légt%g%glggﬁ t&xetflg}%l%gﬁst r%%%{ng %g dii%}h%tglziﬁfci)rsexample,
ithiGh ‘ B8l @ exemBRILRAL i

5 B SRS A BB B,
and BBi@e), Cohinpe!2 mietalsefiredample; zinc edcasimive). graddoet 1 Smstabs (for

Vi.Scosi.t at _nost % at ,nost 80% or .at nost 7Q%
cxanp 68T SBluR TR oY i Bingio, G gpiglortP hercll

enpoeirimnéfbodiments tHE Brude PEdutt IR S tétaMdoheds b Ynetdls th metal

range of 10-60% 20-50% or 30-40% ofthe viscosity of

saltstc @rganirceidse pef. gram o emde erastydl, ehtasge frpam QPN 1gyargs to

de pr ' f %, 0f. ' |
0 0obE ISR B N0} 3o REh0BO L8 ot REOEBY St
0.00p0 DgtaGls of Snefdls 3Q8nl Slts of AfFAmicacidd Perlgr¥oodtrideeprdfict. In
gravity the crude feed. In sone g;godi ments, the crude
somgp eRygedieRisa {otal Gonienplirastela o etal sH o regicaCidRthe crude
prod?lgto’f’s I7@-t1 36%?%0—598/%, 81 o1 Edo% (J)o?%f%ehtgtral &;ntéﬁ?ﬁg m%‘%l?fnn hBAI salts of

tal heteroatons content crude ed.

‘orgaoerdcaisnn dretaodienfeet. s, t he erude product has a total :

het er oat ors. cont ent at. least 19 at |east 30% at

e lSteruspt ierip ] eBbsy SR padh oftdperiBRd g ontact of
the GOdM REd with chfAR/sE htilie chRBstind ddnaRIRs, SR UBWBNE 6-120%€ 90-110%,

sul fur content” of the crude product may be at nost

or 10635 0% of thesAPloggyityf theemude bezd. & caataimengbodigxents, Ald gravity of
sul fur .content .qgf,t r oduct. In certain
the Céﬂ%eo‘%ff)%cgtlsﬁomhlg"l@r Eg'gﬁb(?rg%l]c' has a sul fur content of

at Id eatlin di¥bodiinchtealié crd¥pratubeas b viResityosf atindse 6%, at most
99% of the sul fur, content of the crude feed. .In so

80%e pb¥aReR A%, of threvisspsty Pt Bsrdedeask Inpeme crbed prentt dhe crude
prodtt)l?t }tza% 'a%&%%f‘g&??é‘gggé’ oquo_&f%,lﬂfﬂg/@q ,f or30S4084 bf f.gjl% \ﬁ%‘éﬁ% Ee)tI:] the

e cru I'n 'sone ‘enbodi ment's, tot nitro
crude deetde it sahe thbodimeds, the vikeotitynethdaudd pnodsdt 1960Mmosit90% of the

. st 80% at st ..10% at. nost 5%.of t at 0
viseiigi S e ieER rdF theva Pl ¥ e S predutds o-130%, 80-
120%9&%-@%%%'%@1@%&%@/@&eﬁﬂdetfeetias a total nitrogen
Q

content of at | east at least 30% at |east 80% or
at I scase er@Bodiments ftbe towdapraduct log etotelbheterpatomfs dohtent of at most

crude feed. |n enbodi t I,C, ni trogen
90% g o058 ot et Pl o B Sitice R B HoeroEe Shptephe
crud9986d. ah comsh eBYdinRhtsS erikRYrodict ids aTB@I hadpsatorhd€ontent of

basi ¢ nitrogen content
at least 1%, at least 30%, at least 80%, or at least 99% of the total heteroatoms content of
the crude feed.

In some embodiments, the sulfur content of the crude product may be at most 90%,

at most 50%, at most 10%, or at most 5% of the sulfur content of the crude product. In

certain embodiments, the crude product has a sulfur content of at least 1%, at least 30%, at
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of the crude feed. In certain enbodi nents, the crude
product has a basic nitrogen content of at |east 1%

w@roosmeme7 30% at | east 80% or at | east 99% OPCT/L82004/042343
basic nitrogen content of the crude feed. In sone

least )focz d I1‘ gﬁn %s% ’995/ (?féﬁ%(/ylﬁlﬁl? cgrﬁ%t%g%l%oérutgmn%(g H)%S)J}Q%r eg'{qggélrsntents

the stl#le codkenBbf ﬂﬁ@%fudﬁ%r@fuct RI0ABYYE 1B0clA0YE bt 90 10%teofohe g6l fur
feed. In certain enbodi nents, the crude product has an
conteptphthe wednleed of at least 1% at |east 30% at |east

80p4 0 soHe é?lgbclc@ﬁéﬁts SR njomg OB 1E QRIR Mrodfct hﬁg be at most

cru sone e I ment s, e oxygen cont
90% #tenest 80%, praditd 0%, or atrmest ﬁ%mgéa ﬂbtarb mtbg8 eontert @ tlﬂ@%ude

teed? Ba i Sat s £ Bt Brool i GoA g fongms of At least 1%,
at 1egs@§69 v %gst 8644 oﬁé%rrpa@m% oPhhelth@l ﬁEng/fﬁl A BFtHEBéfu@eefeed
Q

at nost % at nost 10% at nost 5% of
t hI=n smmrt @nboduhemth,daa&a mhmgyh conteuti of txorrpduprddudtrma et most

cr.ude d. In aj n i ments roduc
95pdnst Pt ol BoRI0Tn.2) R oSV B B TR BLRGRER spntent
of the %ﬁﬁfe 384, 18tcchAASb3@Hentt! the@Ade 236Gt Rds Abastafifbg&Pdentent
of the total content of carboxyllc aci d conpounds in

of attlenst tYouakdedss 80%0, atreasoBRYoeorsd diane’s of the|basic airagegnentent of
conmpounds may be reduced in the crude feed. In
the Cr%ér%egfgeédnbodl ments, carboxylic acids and/or netal salts

of Ircwnlwembocnma@ts die bEgpeheonberndfek drde padeadndebostmost
non- car boxyl i c containi

. e r ngi or gani c oxg/ggf compounds.
90%catrpest v e 2bpH s Vgh 4t Wesi- 10 95 A nPH S pk the ARRE it of the
crudglﬁ‘%’ ?e B CQERE gxggt&mﬂgﬂghﬁg Eg\% ?f&&%ﬂ'ifﬁas rﬁﬁ%x?%eél content of at least

erenti at I's of the crude product
1%, asliesasy 36%n et lahdt YOkin omat lwe%t% of depixygere¢dnoabs of thercrude feed. In

exappl.e, in rared anal ect.ronet r and/ qr .
some G bigiisptst 5 PP COMPHEO b, GATE PEIAIELS 1 ol figm, 1-80%, 10-
70%S Q@-@d%”@f‘ﬁ@-S onast tﬁ’é‘o@ﬁgﬁg Eht&R '@)Yﬁﬁ:tcr&fe fatd. nlﬂsionﬁ%béﬂlments

most 80% at nost or at nost 50% of the oxyge

the totohecantent of carh@xxdmlmgi Cfoemun@m“ theagqued pmﬁéctc;na}dlee at most 90%,

o Bl S o 3Pl 0 S s B e Sy SF Sl

the @idROREdEI Rrtainh@nbodiskents) lﬂibdiﬂﬁcle Ibla&uoa ha@%m Iﬂ:@ﬁ’ﬂ&hﬁﬁf ca@Boxyhc
at |least 1% at |east 30% at ast 80%

acid gompmisiet Akl sblseadt Vo 1ehs S01 GAtlERHo S s thp total
contglﬁtLﬁqg%@t{&g&%c?&@cﬁn&ugﬁé\lgg{le %36#’ gagt 1% at |east 30%

or at of the TAN of the crude
f ehdson@ddhbcbdimahﬂsyselebhd ocganiteoqyged carbpormgs ey deacduced in the

N I I N
may%g Geficalty réﬁﬁééd KE0R nBh-citexFlidchtdifias orAAf ckyeon kgﬁﬁ)ounds

non- car boxyli ¢ contai ni ng” organi ¢ oxygen compounds
Carhmxyhcp aci FOarti30%y cagpxyROegntaning @rdahiexyken pempounds in a crude

prodifigmEF bl ento S T Bhah S s M R R 233l g
spectrd§dopiafiethbds (férSexBRpRE iHfiRfedtnblySis Uh8ss.spédt@dMetry, and/or gas
chromatography).

The crude product, in certain embodiments, has an oxygen content of at most 90%,
at most 80%, at most 70%, or at most 50% of the oxygen content of the crude feed, and
TAN of the crude product is at most 90%, at most 70%, at most 50%, or at most 40% of

the TAN of the crude feed. In certain embodiments, the crude product has an oxygen
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0.05-0. 15 grams or from 0.09-0.13 grans of hydrogen
per gram of crude product. The crude product nay

WO p@bae®27 i n its nol ecul ar structure, from 0. 8POT/BS2004/042343
grans or from0.82- 0.88 grams of carbon per gram of

cru to. af om ¢
contefiy Iog %%lQ?sH? %’ gtolfzastt ﬁa‘%c gtul agest gér)(g 4 O tq%ﬁf{ 9%9 l%el,ﬁxH/gen content of
the cﬁi&ek@&f/@n@ﬂmkﬂﬂ%pr@du&ﬁas]alﬂ%iﬁf at lb@stalt%)rﬂt teakl 309, ak le@st 80%,
the crude feed. A crude, product atomic HCratio

or at\olxﬁaﬁh?% o6 iimgRAN of theeryde faed-f eed at onic H C ratio
t 1 t
: Eﬂ?ﬁizltogarﬁ 8[(3 BRtcriti 15'%5 Iﬁ‘pag%vé’% on éirt]“ b ¥l%e{i§&%%ﬁﬁ/or

ess 1S T e
metahyats@fearbosyljzrasitisof et mnstSﬂOI%J at st I()%I,Ch% nfosoSietor at most 40%

i ncl udes co onents W th nge of .boili oints. In
of thg swéeg fRIdeNt ORBORSFR] %XSE we@en%elrgawg§§ygae@rcoa1paﬁal s
w1thf?1f70t h@% fsé)dﬁzol% Qdygly: lOﬁ()t of tﬁ@ﬁ&n—@at@%l&rcﬁﬁﬁml (i)lfgéﬂlmoxygen

to 0.5 grans of dr ocar bons a boi
compcamgeoﬁihstcmdblftedon of at nost 100 OC at 0. 101 MPa; at

| t 0.0 f 0.00
fi e SR AT o futd PR angatss i EbleRi wurtyms,from
0. OS—bOQ H6ma e M. 038 ParkPdf IVaARsgedtpet SRt ofbridRlpreM RIS The

or fromO0.001-0.5 granms of hydrocarbons with a boilin
crude m@actdn@x mpbdc,u@ its pwilggaias spogueCiremd). 300 ganapr fomdis2-

st 0 r f .
o e ST P S nal AT BB L RATE e
carbc%D(H/@@oﬁtHé cﬁﬂﬁ paéduet mdy 1O ifiia70-2B80k6a80-1 2@%! or®.0001D% of the
or fromO0.001 to 0.5 grans of %rocarbons W t
atomac H&F ratieepftheguderesd r Asmidegiodeat aiostic e raee witkindgg %@f

the cﬂldeqe«épgto%caﬂ/ d Bid ca%gbcgﬁjt' %%naﬂ? c&{sﬂﬂxg)tl&li 8@8@?0 gen in

Inclu per gramof cru uct, at
the pgascaaﬂscuélahwﬂy smdt od/er tiat hydro gami ik [prtglucaimesnu
r|bt|o t . nost 100 OC, MPa and/ or
RN N A e S R o P T U A
emb&’dlﬁféﬁis bt%t—:‘ 'cﬁﬁle BRIMBERCHA, B& AR 400 &Qﬂ@ﬁro@u&oﬂ 18¥6€0.001

I'n some enbodi nents, the crude product nmay have at
gramiseersfrorn 091 te Oairﬁam@ pf yydroeaalynsgvita beiling rapge digpibutian of at

oy 8 A5 B b R PR, AL gl eons

with Q. Hoil¢HgaiaBge dlﬁtrlﬁﬁtldﬁlﬁe&w@elﬁl (9r @@ dafoorrapditoia 1 pePa; gﬂt Mt@c 001
crude product.In sonme enbodi ments, the crude_pr.od

eramseer o 0s401+)- gmms s baocgporpwih ewllwlml@@%tfl@ﬁm between
200 05 06 0 LR Rk b0 BOTEERE, 6l AL elER s

di st ate content o Ccrude uct m
hydrpearb@rsanitlod b@hm@lﬂmge ddtrdtution ibetaveemﬁg@:%: andri 00 B0B0A1 @ MPa;
or. 0.002- erfain

001-
and 5E0-ABhERIS SR JB! gP BAREEA L R Y By kg Tange
dlstr%gtlglgge/ﬁvveg@lm(}l@a@d 018 Q0L {Pp 0fpat he VGO content of

he crude feed. In sone enbodi nents, the crude product
ham SopEr elglvcmlnnmfts d]ewdlgiemr@dmt includes/@er grant efivruderpreduct, at

leastg)a(ggzg L on%ﬁ)gﬁ%cagqﬂns 6\71618;11?%115 %g o O%,éi_st%bgltiglaﬁggt’most 100 °C at
0. 1og ]Wg%uﬂ]a_iggggﬁ 1ea§t[m)oq rogifs sfmw@darmg vathl £85di BEras SN diSRibution
between 100 °C an 200 °C at0.101 MPa.

In some embodiments, the crude product may have at least 0.001 grams, or at least
0.01 grams of naphtha per gram of crude product. In other embodiments, the crude
product may have a naphtha content of at most 0.6 grams, or at most 0.8 grams of naphtha

per gram of crude product.
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120% or 90-110% of the residue content of the crude

feed. The crude product may have, per gram of crude
wWEe@dne927 a resi due content in a range from 0. POD0S2004/642343

grans 0. 0001- 0.5 grans, 0.0005-0.4 grans, 0.001-0.3

qﬁrg : nrlrée) ﬁ@gg)dlﬁ?ﬁtsg{h%gﬁldg% JQJ l]f%gasdlsatg dé%énq of ?(5 tl?b‘% 80-
120%0 oAl ABY 098 0f tHe2 8] 1ate cddfent bOHe @fuderfeedVUFheQﬁmlﬁm co@fent of the
he crude feed, mhllg t he crude, produc} has a
crudegppict WAR be.qisH e © qruds proguet grngs romdh 0@@%0 erage,
épﬂé) hal t enes content of the crude
OOUTEG(;% I'n g{e??g?g e %I ments, the C5 asphaltenes
cort entalmémbbthcntsd‘éxefcaeid pr@dlmt hasea¥ GOl@Uenadt TR &30%, 80-

0 o SR B R R oS RR e e

procﬁfc@l‘i’ééﬁ%er' gPanto¥ BiuBe %Qfd%@to/‘a ofGo Renidhita QQQ{g‘%rﬁfmﬂ OfOOb@ﬁO 8

crude feed. I'n sone enbodi nents, decreasing t
gramas PHAI {lehgemsohO80. 4ogramh,eord)rQ£He0 B grahsahi | e
mai-nt ai ni n st b MCR .cont ent o
ol g fadtaielis e b pRodie B e AR AT T R0
12094, % 90-€10% bf &@@sxaﬁ@aﬁmm Bf the chitR f6&1. RN AERBuct may have,
content and MCR cont ent may be conbined to produce a

per gy ipaidequpducs| aazwéwswqﬁe%@t pwecage fam GO 1v0-8 gtasis; 9.0001-
0.5 GRHRAGs 0. i 0o Ps BLARVG oS BoAlNE ®.31E ;rglra%ﬁ‘s

I'scCosity co onénts in exd e, 'a
Suiin oértadn embiclliniearthConais phadicehas MOR @ntend 017 1 30%0%0-

1200, G0 pR ab thead CHCmient 6 Be CEsite: Mgt Sevdigoduct has a C;
asplﬁ[t@ﬁgé ChntMR £GP %@Mo%ﬁa}f t BRI 554 Hfo%ﬁS %% oPthe GNR lﬁi‘t@ﬁes

may be conpared (S to assess the net re uc I on
confent dfithfhcruistrodi Irycaztmp@nbmilmema thi €5 esphditerfes edhterd of te crude

red i B O BT o B R RS Gt pie crace
feedO\ffhlmﬁe MUR @Mteﬁfof&lﬁlﬁcrﬁﬂ@ﬁ%d@étq@%hmt 19- @A) @§ ﬂféQxl'ICRrb%ﬁtent of
content is in a range from1.0-3

the qrudg feed. Iny S\@H@@mlmdﬁn@rﬁw@pmmsthet%@splmméeskﬂownmf thaerude

feedﬁwokg{féag%ﬁ}gng?é a%éﬁﬁve f‘ sj@%}e g?él% cgl%é%fﬁq%’o §68L9 %tgﬁllty of the

cruderfesdidtofabpddudtmikaire. enbodi ments, the cr ude product has
a MCR cont ewé in a range of 1-80% 10-70% 20-60% or
30 B EOFmberimerR e b mhalipssicenteniznd MGR sontrrEmaY beie

comB{ngg Wﬁroﬁﬁ‘cce* a ﬂthh%ﬁ’ﬁﬁca@ ?Q%ﬂggl%tb%t\%é‘e gﬁe 1959 ggé?%&gl onents

grans, 0. 08 grans
in t}gmalﬂeqﬂod;lcum@tp/ﬁwﬂrcthlgh ViSSBitE cembm[hntmnthz: cridrefeed. uEIer

exa {ng,?@u%}nb aglgrﬁﬁ% %eefé r@@é@ﬁt{é‘%&&@t&t@gf 3.9 a(a‘rs feec? K/}Cﬁ content may
be répréi8R1ed H9 SO0 durfl bB AR ik p‘f&iu%’t C¢ %pﬂﬁ]i’e‘fl%s &ﬁftetﬂ%ﬁ% @fude product
crude product. The catalyst may assist in stabilizing

MCR lgententuday mmw@m@mby g Theasngqs anayeiei compared/(8tto S) to assess the

.t i.bjt n, jnhibi
net e hich P afiR) oy Bhoeli® i, PR R Ble o0y B tdRydelicict may
be 1104 rdnige fromUne 9w, 001490%, oMEG-B0%sofGE 6 kb emBedigi Rt B Yatideof
configured to add one or more cat al ysts_ descri bed

MCR@p@eW of he cmgd@p@égctﬁ@ &d asnhalienes iggutent is in a range from 1.0-3.0,
1.2-2.0, or 1.3-1.9.

In certain embodiments, the crude product has a MCR content that is at most 90%,

at most 80%, at most 50%, or at most 10% of the MCR content of the crude feed. In some
embodiments, the crude product has a MCR content in a range of 1-80%, 10-70%, 20-
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treatnment. The crude product produced from contacting
system 100 has properties different than properties of
wo b@soeleee feed. Such properties may include, BPCE/US2004/042343
not limted to: a) reduced TAN, b) reduced viscosity;
60%& pr Bed0wad tho MR dbrtbitof it feed. dThd @EHEBDHIGAHENE some
of.. sul fgrr, ox&%{ejn, nitrogen, or conbi nations thereof;
embgqliments, fram ¢-887140d Ens Oii05-0:08 gramgcerd). €50 96 pinaths e MER per
granqu&ﬁ@épmghct(educed MCR content; h) increased API
gravity;, i) a reduced content of netals in netal salts
o:rtl)m sganembadiingsats, e cjude peaibi imahﬂ&”ﬁ?m%éa%}fth%d M g2HEEbut
[rent s, e or re properties of the crude
tess g Sraoa 00011000 s 0-0008 1 0:09y s of toal catalyst per
an$ 6f @644 ¥RliMctC NAREGGE1 Y Inh $ a Q1P i & i
& changedyas (r:mch, or })gg ng? ssuggﬁtéai{ﬁ??gﬂ%e %%%rn%g&&#—g}mng
transpeetadreand/ar treaymérs. dbs catallybtendyoinbiblitycosiekien inkiltyfriction, and/or
. reduce TAN in a,crude_.feed w thout o significantly
inordaE GfER SPHEHATOR AR OF M HA PEREbrRISAs ferTibsebigsria may be
confBhddo,adl @5é St Brord\batalf ft€ destfibedPatein k@th% Qﬁe%&ﬂﬁ during
e

hydr ogen upt ake during contacting my
treatmeghicent r at ed” on TAN reduction, and not on reduction

f . D he TAN of de fee
c et 8% ERENS G Ted T poiiEind Sy aDLRes TiPhewer Glipren
than @kopzitid’ oyt @a&sfees. Qhéhcprbﬁérﬂ@l %W?lg{&g,rlgﬂngfégn&tgﬁﬂfed to: a)
, X

conponents in the crude feed. ,
reduang'gzablah} réélé‘éfdc‘flﬁf@é‘tﬁ £3 rqglupﬁdg{ptah’NM,V /Prieomgenty d)freduced content
of sd?ﬂl?,tog(ggeﬂ, Iﬂﬁl‘ogﬁﬁ, (ﬁ%%ﬁ&ﬁr?a% fis ﬁlgregﬁ %zretdﬁlgea r%tsa’lﬁﬁ% gcg]rge/érgtrjt) reduced

tran rtati speciTi call ons, n suc cr
Cs asphyltdnes nomtente§f tediedtVMERtdoarhe d) trerdasstSPT AN} Hesdhced

I [ ul fur. Catalysts used.in one or nore
cont 0 GleU ST R 1418 OF ARESE AEHS Al CarRTises dhoesos Tiswes
emb&HéniIBS i ot ke %’peﬁfhglo@fhe@ﬁq% @F&L@t,sfelg{iv@tostﬁg ?Ig{d%fegfl, may

The nmetals may be’in elemental formor In the
be sedectigply shargediwhileethartpadpertits ercait ahyreged aslesich, draib not

. B ma i ntroduced i,nto .the contacting zone as a_.
subs A aREe. B RaRleh § e Brir e GOy eleeRgB Tequre N in o
crude fvat adthotgalzPsenifitaitl he theWRnB o1t JtHEr RA ﬁﬁfnﬁé(for
e

crude feed containing sulfur is contacted wt
exanile suiweresidugi/¥ dieapy ¥ Oy Innhisonaner.drydufges aptaky dukng

' e ' er.ei not be, conmer cj al
contdeBRE Y e L T Ty o R R by SRS E R the
compzrgglétenﬁhaﬁz, gmb "{IANug_thgi@&ég i??bd&%ﬁ%dd%ill@ uééiz Le%ggiﬁydro gen,
sincedgsp 4):f se&xjwfdrwg—}g algg ging ’@a&glg? resiiog pth’@gg(z;ppciqus@ the crude
e o S5 IREI0 AA1E0 D00 B0 HORD) Rt
accefrhli¢ fo mRN4GRIMENARY dr RGO atiANADEIfiEINEHE); thdANw2A Ofude feed may

RNS5G10; 650, RMA30;. RVb030; 7603, 7623; Z2673: Z703;
be mgzg ,ICI??B’QEG%%@FQ@WB Tﬁ\g/g’}tﬁmi rgfueng silfusb) e fr om
CREath19%t8 LB ih @8 br moRCembdddsitoBf th 8 AStiokd mRayinkludk Bne or

sone enbodi nents, catal ysts used to change properties
moredyullf petalsrandéorone dr mett metelsone supporbr Ehdmktataraaybbd i elemental

form gﬁif‘ég? g&ﬂl &2 y(RR}?O'JHd o%e%”éli. %h% %atngtsﬁl c{eggribieg %lerl'é:gneﬁlay be
introduced into the contacting zone as a precursor, and then become active as a catalyst in
the contacting zone (for example, when sulfur and/or a crude feed containing sulfur is
contacted with the precursor). The catalyst or combination of catalysts used as described

herein may or may not be commercial catalysts. Examples of commercial catalysts that
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not limted to, vanadium chrom um nolybdenum

tungst en, manganese, technetium rhenium iron,
w@ewals3o2ni ckel , ruthenium palladi um rhodi uNnPCDERI004942343

iridium platinum or mxtures thereof. The catal yst

are Reaitp s il AT BRURRYS b sy, DS R oose

C310,. Ok, gm[rscmt 34443, @114@@1581 ou48: rCﬁz4f @)594:‘ ]DNDIO DN120;
rans, '001- grams, or

DNI@OD@I\U“@BDbﬁS%@NWQ Woe%%aaﬁewam Vb0 PYGt 10;
DN36; HHSS L6 RATD; Reafh SERAL TNAJD, ARESD, RAG ’bo. Rveso;

RNﬂsz,l Rﬁd&ﬂﬂj@{ﬂﬁ(‘)ulsMﬂﬂeRMét)w VAG03 B2 3] 20663 a7 103 &13; Z723;
um 15 el ement caont er gram of _catal yst, in
Z75$»aaﬁ6@7ﬁ§owhleh@meliah$e 05# Int%n@welllm G ostothd exas,
U.s Q. P0005-0. 03 grans, or 0.0001-0.001 grans. In certain
ermbodi nents, a catal yst includes Colum 6 netal (s).
Thin sahatbedimeyts hatedystpesed ¢go elrangé poopeaiey of theartdetfadd include

Col umm content of a I east 0. 000 , . at
one pigate (ep Blimﬁsamé%e@ts Op @3UpPQL. Fré -Larais) 1Han§e but are
not l‘hﬁﬁ&ﬁtof {IQ{EHQmQQ%nQuﬁ Hfo?ﬂﬁemgn qgﬁgs%xﬁn&hgﬂﬁse technetium,

5-0.1 grams, or O, 8 grans. [n sone
rhens,m()mnmh , nicke, m&teaity&tpallmtumdd@dhmms@umﬁmldﬁum®lat1num

or R Rl TR AL PSS KA R bl 10

met{sPORHEAL DY at RBaAADOD1 QFhni<) aft 1885t CDIOW Brarks, ABleadt (001 grifis orin a
sone enbodi nents, the catal yst incl udes a conbi nation

rangg firognf). QAN -8. breeras, 0005vH- 8 Eranise 0. 9P 110k grapst e GOF-H @hgrams. In
I
som%@ﬁnﬂ?&]fn%{l%n@o %Etn‘ﬁg{a'lﬂ%? 7C(}r}agmnﬁt grgﬁ%ﬂént{ Zgnﬂgzgddﬁﬁ%ﬁg ' Eolumns

5- 1(Hné|ta]2© Ekaidlesof C3kumn ¥ ﬂeﬂnajits iradude phiosgb@rusTTHe d‘éfﬁl}&’t may
| ums 10 netal may be in r e from0.1-2
havegd tpfg! Colutan 53 elepegthppthtsE ERENPCA YRS ig gangeyfqm 0. 800001-0.1

grantd) 6100680 98/ s, HD06HS mtéﬁﬁs lop 02\‘)@@1 oo drnd he

conbi nat 1 on “of Col umm one or nore
nmeiméestain cmb@bnmmm (Eatzdmﬂ/imﬂudbs ﬂ@lumm 6 midta(s). The catalyst may

nbodi st Col
havel B R b St G5t el Rpiest FR il T ARy b, a
1east@d)y?ﬂanﬁ0atq@etsab .02 @raneantdr #h a Flgd TOP0 OO BD.6 grahf®. 001 0.3

cata elnarangefroml 10, or from 2-5.
gran@ﬁe@@ﬁ 2 bm@di orelH 1s0.08 igeanesatIaisgrse embeflimeratsoiiowatalyst mcludes

o510 A A AR B BB S 0 11

embbditheanst tleyatalysaincluded Colammalrigderhér ) in eﬂdﬂhtlcﬁftofth@m)lﬂnﬁ 6
In_sonme enbodi nents, Colums 5-10 netal (s) are
metalisy or porated in, or deposited on, a support to form

th ﬁ’l f)?ﬁféﬁ‘ﬁ&dlm n{l}‘.s Gzé Eég%l?%q{fﬁff@és%h?oi%a%}le pls ntu(rim;l@ metal(s)

w1th| ame or pmxramethls fnom (ﬂohdmpﬁsand/edColmxnrts el Gs up paolar o M)(Eoiumn 6
nbodl men t he

meta) (RIP SR st poy PAnos Eien Sorb 1 Soh e o G mpfkratio of
cOhﬁﬁ{ &hieed] 1 GBhiﬂﬂﬁi? 2y xlnet%pﬂey 5& in AdngBebal 6320, @n@ @flzl 5. In

el enent (s). The support may porous and may i ncl ud
some ethb@nhmnv ﬂilﬁ |ce|feb'st 1pdnd¢ssCQiambdﬁ efbeansaandi(s)rint fE]IdltHJDQQ the

comﬁ% cgqs (a%l {@t L ﬂ{]gnetoqerrrloergfmetals Er a5 c(ﬂm)fm (?/gr 7-10.

In other embodlments the catalyst includes Column 6 metal(s) and Column 10 metal(s).

A molar ratio of the total Column 10 metal to the total Column 6 metal in the catalyst may

be in a range from 1-10, or from 2-5. In certain embodiments, the catalyst includes
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limted to, alumna, silica, silica-alumna, titanium
oxi de, zirconium oxi de, nmagnesi um oxi de, or m xtures

W0 b@seefo27 Supports may be obtained froma comeeTUS1004/042343
manuf acturer such as Criterion Catal ysts and

T S _.P
ol AR 84 51 LEEPAPLORY T AT by R Rl g meca
the tbta] Cabiniry Akl mﬂmatamdmay bp i 8w Heahi 16, orf@nples

of _zeolites i.ncl ud Y-zeqgljtes, beta_ zeolites,
rm.ha &ome gm @Bmefﬂés olgmyps 5-Lopetal(@lare incqrroggted iy pit deposited on,

a su {06 tHeGQtdl U§S?SI H1 o d?:b@lﬁ? é&l%ggﬁ@%ﬁl‘@%

uf acturer s
combPamatiey with il cdymi)1 Selemjent(Ieze meprmirted im) osdeposited on, the support

B R I TR T LS DL
supprte@) thétvelgBfSt thd 8DAtysi Mckasd &1 & ?UROQI fﬁ@tﬁ%@)f ﬁlgd ﬁpélgﬁiéﬁt(s)

is prepared by form'ng an aqueo paste o port
The mappport may be porsuhandaninpiticlvda refractory asidds, era ateﬂbon cbastelde

assi st usi o f the ste.
T TR R o D LR el CORIL g
limit¥E b QEmias, sileaybilieslalughist, Vieanhhe oRide! Medhluen paat Gine%nesmm
desired consi st ency. Exan'pl es of acids include, but
oxidgy @r Taizture thiteell Supporis may be abtatned:feamn a@ommeuolalsmrmfaqwer
St
suchaa% 1te %g%ﬁg&%%ﬁéﬁé }?ny ?(%(ghgs LIT@%%%?)/ S?e %‘éf&gxi’omus carbon

baseﬂeﬁdlélﬁiﬂs ﬁlﬁlilde bl biestot Gittitetl g a0tV hedlisarbén itﬁchﬁ‘\porous graphite.
Xalpgf?ﬁ gat . .The_ extrudat es may be heat treated at a
8

& Ingjude ¥ zegltes.hstn 2500166, merdsnitesegliies .94 s wglites,
o 88 R BESIEE LI (AT o A 0 AT g o
Zeolystadlabley BorgeshanesylVaniglU.SPhe heat tr eat ed ext rudat e >

may, be further heat, treated at a rein
b8 S BOOmE AP EnaS SR ate B S o e fsPAT BAgan -
aver? & HiaRRydr B9 aCl8aR I §0 AJ 8t 102t 87012 BRLEEasP T SRR, 118 8&kain:

A. In certain enbodi ments, t hé support i ncl udes
embgdimeatsat SHAPALL s pleperad AY Gernriag adefueausbpast ofhe supphed material.

u r..C i pat i,on ere The .ampunt of
tn sy i Gl SRR QT B RS ool RSP Bl B PR The
watel Bed dilute peid ag¥ &lte@fin SRhahoahtsSME R stich ﬂi@ﬁho@ﬁasl Bqdred to give
range from 0.0001-0.99 grans, 0.001-0.5 gra
the e@ﬂf@}g@kée Rastf adesired congsteRsyt Esamples Qﬁ%Clé%’@é]ﬂlé%r’ﬁuﬁé@ ngy limited
[ 0 t he support

o, nﬁn& ,aylgd%cfﬁéé Q‘%ﬁ oér%gug‘lrs 9012 %@Wﬁ }Ogﬁ%\ﬂ h other forns

of The paﬂtenm,ay ae thietdedahd nummg(gdnemlly kpewn gatalystadxirusion

n a.ran om_0. r , 0.5-0.9
mettfS A Sty cBirBRB G podnab faris TSR ABe Byriaieagray be heat
treatgd £tf d Rf %)bl%ﬂxre i B0PE fI%MQSOTE@ b froh - QWf gﬁﬁo&‘ gf’ fime
| eas grans, at l|least 0.3 grans

(for gxémrde f@ro &8 Howem tand)’oeugrlahmmofsturh eowtetofi therextrudate has

reacfy R T UAIRT Bl afich il ARLRD e HRARHAF R HeRet 2l &

temREARBIRh krDige FRGNBOEUER (4L ED %@@fcﬁ‘ﬂnytﬁé support having an
preparations are described in U S. Patent Nos.

averggeppge dismetes ofaideastl MAet al .; 6,290, 841 to Gabriel ov
et Inaéeﬁainaé?ﬁ%o%irzérﬁs,qg uppog%)crl]u ets ggl mida aeflﬁ]rging; t}gléta alumina, delta

alumina, alpha alumina, or combinations thereof. The amount of gamma alumina, delta

alumina, alpha alumina, or combinations therof, per gram of catalyst support, may be in a

range from 0.0001-0.99 grams, 0.001-0.5 grams, 0.01-0.1 grams, or at most 0.1 grams as
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Pat ent Application Publication No. 200301 11391 to
Bhan. In sone enbodi nents, the support may be

wo pgseearat ed with netal to forma catal yst. | nPCEUSENN4042343
enbodi nents, the support is heat treat ed at

cechfTBEEFS 5T Bic e 9950t EPMATRAEZR iper ;R eR o
comBidaBoreWhb @tH¥e firtns df AmE M At thetd aRintlfa s@itedSped §86n BEEUPRBIt, in
preparation of the catalyst. Exanples of |npregnation
a rangedeom A4 Q¥R grms; 0.0r&O gedms, e &:E&nams as determined by x-ray
I t T,
dlffrgét[bzﬁ Si §&#‘1€ @n%gélﬁ{eﬁxn afife shg?c%&'élg% ﬁﬁ% ) as éﬁtsl;%st 0.3

ures thereo cert odi ment’s
granﬂ;’ayt 1bsst DO greigls y aakbdstrd gramshd digfoslaininag afI di‘ﬁerﬁﬁhddirb’}&(—ray
-10 nmetal (s) to heat treated shaped m xtures of
dlfﬁ% tH¥ort (" over!l ay| ng ‘Y. Overlaying a netal on top of
th
Sy R R SRR IR A bt
techmqms d?e@nm&sefﬂcaﬂaadst m*apahtycbnscarq)detsplelvddl indJ.8f Pdtérg Nos. 6,218,333

S R T

PateapApmcfaMo@Puﬁmeus@N@I Y5301 Mo qelBhbe Prepare a

catal yst using overlay nethods are described in U S.
Paimm@@pb%@tsm@ﬁh%mmﬁanmbﬁ lmregm@:éomﬂms@ltqfonn a

caaff 3 o in QPG B R TL kR e R e g

fronb40001 208t°@, 4S0)- 106@1ﬂDer%Om%DGCQ)rloﬁtﬁmgﬁbgﬂﬁﬁﬁn %ithQ metal. In
net a?éjs)/support m xture may be m xed using suitable

somepbpdjmen s WHPEnation gids ey hsfused fhuring mreparstioiepf the catalyst.
Exartﬁ?fgh gﬂ%ﬂg ﬁ%rﬁﬁhﬂ Qﬁisﬁﬁh’ﬁ?& (e%ccitrlcsatcﬁf éc%eb%'i% Qtﬁglfteﬁecﬂ{tmmetetraacetlc

er mxers or exa
acid (BDT AN Emusohig pa)mixkurpsiberent. xer s, and any ot her

Gefiel LY KPON Tl Xl ior generall v koo ngdsrvlhgoerp;rg&ﬁgt e

. Cohﬂi‘?ﬂs@ { & MeBURPR HeatTreddll s@lapécﬂnﬁ@ﬁfeﬁbf’su%g&@ g‘ﬁ@ﬂiﬁm

materials are m xed until the l utms nmet al ('s

- Ovellayieg a sigtrd oanen of thy heas isgled ehapst! pupfiostdev st suhstamlly or

suppor.t. I n sone.enbpdi pents, the catalyst i§ heat .
relaARE Rty Sp AR RS BT P b RsERBRAA] ey SoGbperes of
the dafalyser He4taPatiDo736haBéd afppBit aBedAich bN&H 14T nSdHIREHdSs to improve

with the netal .l n sone enbodi nents, the catalyst may

the qytalytisactivite af g caiglyshMpthedsetngaensre ﬁe%talastrusmgdwsﬂay methods
are GRKRERL UGS Rl o SEPSOALAER Nl PO IATPRINGIHERT,

at The &stunansiot @ metal(©f aﬂdeﬁpﬁim’t thap de mitéd with ainsab&rlﬁlxmg
cquiBRERI §oth & Colias ol PERLS SO ST G, e Re ekl ed
metdl%)/&%bg)oﬂ EIRRRE Hafbe 15(ecﬁé)sulflgeﬁfi)t§51@tnﬁ&§1§be'gp iptheh? NGe iR e

(for exanmple ow 300 0C 400 O0C or
suitablel mwnfg)@luqm)lerft mchaieyjembbcb ctationame shedls ar trangfs, Mutlan thix@rs
hour nove a of the volatile ¢ onent
(for GRS o otshy R o PRt b nph e iy By SO Geraity

knomhﬁ;keroaﬂ HBeraGRkadb W aéww mw@ s@wbgmhvﬁe AR CQEmAE §-10

ag@era ly referred to as "uncal ci ne catal ysts. Wen
met /alppgttsmahee p}nagamecemhwdtmr@s theemateriale amm.mech antilghe

Columns%- aﬁ('sfjls Tgrefrgu stanflal yr}lomogeneously dispersed in the support.
In some embodiments, the catalyst is heat treated at temperatures from 150-750 °C,

from 200-740 °C, or from 400-730 °C after combining the support with the metal.
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active netals may be substantially dispersed in the
support. Preparations of such catal ysts are descri bed

WO nid58639Pat ent Nos. 6, 218, 333 to Gabriel ov et aPCT/Us2vd4/042343
6,290,841 to Gabrielov et al. In certain enbodi nents,

34 B RSB MU PR o
andﬁ»r ﬂ)ﬁygmtrﬁhSuﬂ”ﬂt )attbthperatﬁfbantah&ﬁ@ Itwen 0 0 apaRr 1000CCUBREMOove
net al s m xt heat treated at

Vol'cttléméﬁt%rtsuﬁléth& atd?aSF éa%rttlon @6%@%@%5 Thotm@alg@feaqoy@@rted to the

A6k, r ze distribution with a nedian pore
©° ﬁ)arrglgg?nég%&l&: east 230 A Typically, such heat

tr éabtheg embodinrdtsch@ctvat, theeqrdyamayds eht @atediitthd gfence of
. I n sonme enbodi nen t upport (eith
alr ﬂg ERRRSTRLIES I3 8P tfrosﬁi%ﬂf, éot g%f%qiagb@mgo%g%emaoo °C
or bEBHEI00) &Y J’ﬁerfb‘a‘ﬁf"cﬂfeqn‘é('rﬁﬁge%(ﬁﬁ Loy M n%&%hﬂ)l% 3maj orhtg of

and/or a’bul k netal catalyst. In sone e I ments,
the walgile compomzatsavifhaut weiyverting thel €olbmhnsri1 A Faetrdt @l the metaIFomde

X | e S or cat al d/ rtheblk t al
CarFiRisSired i SPEPRbRl e himhly e g AnchlitioDrcafyss.
Whétdatdl gdtears Ip;f%aferdqm&s RfAnAdrGh BARbIndtidPwith & A MRlinPefod, the

40 m crons wder may be conbined with support to

actlv%mﬁﬁabﬁn@mfewbét@nwkyamp@@pé uryﬁne suppors direpaatensiofewmthscatalysts

are &g? it V}g(ﬂl:g .r%e‘@?“ an dgr? iog?ﬂc Ni ac%l Vtegu A a?{q: Y cg}%{:}ﬂ?f@:{abnelov

etalhaving a pore size distribution with a nmedian pore
di aneter, in_a_range from 80-200 A or 90-180 A, or
1200 §tRimempediien nfgthﬁwéllgamaﬁymoww be pembiggdHiith Columns

I I
> 109151319 £ gd)ﬁr]neé H@g{% the s u PTac g%gf()t IP a[%%n%( lt,_g,g egﬁe 6
alunnma s&hppoﬂl‘(éﬂlymns ﬁ-fl@nn@adarmktare reapbelbket treated bea ®upematirg of at -

o l.ess .on the sur t han, wou
 teast fREICR oty T PR S AU Wik 8 Piedion Rore

dianfWrRraRadIB R, STyhaNlyNeich B8 tFaakiAS isUdnif8eSM A& aRtes of at
the catal yst extends the |ife and/or catalytic

mos‘al:%QO\/Qy of the catalyst by allowi ng at |east a

n t t Q the su he
Cath il SapddiisBLBe sroliT¥ihd 8 il 25eRer & fipace
prepafedtab de@ﬁb@d N&tin) Riagbe Rogbist athof suppertsdédtace aall/of BBulk
catal yst_ during contact of the catalyst with a crude

metélééfal.‘/ﬁ nspws cEbod et thssuppotied Faistyst may destprdnferlnends

A T T e

crusbed id® a:pgwdimlwrdt em6 rokrage patick mkﬁdrﬂmﬁl(kihicyorrstaﬂdé mufcrons or 5-
d Co et a e crystal structure o

40 I@E@génﬁ%%%@e%% lb*ﬁ?@ VY:}HbSéWP%‘F tq Foemcm sheddedmetal

cataﬁlﬁﬁ/ R @oxﬁ@ Eﬁbﬂ?hﬁ%‘ﬁtsuﬁfe %gwﬁ&v}q% bé( E@Mblﬂb(ﬁ (B Ghd §g§> o? and then

hods. The order of "el enental netal in the
extrmct@ld ausmg@tamdard heclmrcphes todbrre heatelysthaviveg @apore size hksmlmtn)ln with a

be. deter C t he of the

med S R (ARt 1 & Rk TP SO0 ) O 1PP Ant 1 1 4pdct rum

of Cbﬁﬂnr@%ﬂﬁ%aﬁb@KWﬂﬁ tHeosuP M, 119§01ﬁé‘@m§581h‘1%‘ts Gat least a

nmetal peak in an x-ray diffracti on spectrum of the
port@atogﬂyzsmetalpp @egide under the surface of the embedded metal catalyst (for
example, embedded in the support), leading to less metal on the surface than would
otherwise occur in the unembedded metal catalyst. In some embodiments, having less
metal on the surface of the catalyst extends the life and/or catalytic activity of the catalyst

by allowing at least a portion of the metal to move to the surface of the catalyst during use.
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br oadeni ng and/ or absence of patterns associated with
Colum 6 netal in an x-ray diffraction spectrum it is
w@omsitdoe7 t o esti mate that the Col umm 6 net al (BQT/HEM04/042343
substantially randomy ordered in the crystal
S I e x&de nd_t he
The nﬁe&%g'irﬁaﬁy&%vgg %sgl\r%gne of tﬁg %tglg/gtnt |Oa51rf)e ef?heo urfage of the

catal}%ﬁ&ﬁnrﬂgS&nﬁcﬂ@Mhbeat@l@ﬂbmﬂeﬂ ciude ff@rdm an
al um na/ npl ybdenum_tri oxi de m xture, The nol ybdenum
t r iIBiRTc@RtNR and{ormpiing efthe spmperents ofthegaiahyste chagges, i same

embgaﬁ‘lllerrts %%u@fﬁ%d%rd&qg %heﬂg@ilﬁﬁ%n 6 hBe1 A t:ﬂg]d%?.(nﬁ? 15 Uﬁfﬂtau @reystal

I oXli de m xture na at treated era
structﬁraatb alsahstintlalg rzﬁﬁo(rﬂ:ﬁﬂér dE)oltuan prmetulcm the crmta]l ghsitture of the

t do ib attern for bdenu dj oxi de
emeﬂ ¥%ﬁfﬁ ?ﬁﬁ %’fjttf“aﬁ fﬁs‘@b?e Pstal oy e H]uawg powder x-
ray @?ﬁ'&@ﬁ)ﬁ dthddie "[@98 dePE§PK mehtal drﬁgﬁlamecﬁp 99[ &Et::}%%?\ele to the order

cat al ysts may aracteri zed by pore st
of elmentall mepd) ireths mataitourcb g Endste@nsnddiny eoteparing theagrdemuftthe

limte ored ore volu urface . areas,
Coygpl s il ek By Ao Secpiofdh® Gafin g ataflo e order
of tHél Gd1mBW el Rk Expﬁrak-r%v@fﬁa&mn QpedBRLoSthé 8ftal @cr F¥Sm

pore dianmeters. The ore diameter of t por e

broaglepiag @nd/pr fhsendec pn@grnmssomarad metgfeolimarh m@tallm@ XAay

d1fﬁt§gtéc§1o éimrg elt gst ?sgglgfé 64t§na% ﬁlw%)()qur11 %t S?talﬁﬁt al %@Ftanﬁally

randghﬂﬁbﬁ&eréﬂﬁh@lh@lﬁ‘ystﬁl&mctardoore SI ze d| st r| but| on with a
nmedi an pore dianeter in a rang‘% from 60 200 A; 90-180
A, Fopexammie, m@wb@emltgeﬂ e ppd i1g a median pore

an‘@éxadf%% feastt1RBIA g %njallgﬁﬁlgﬁnﬁgbcfeﬂ%%lomde

Y865m
um na per gram o}? cata yst ave a pore si
mixwhirs t Thdmblybdennint tioaidethds adefateepattieantdeexainplen defigpeDgo;, Dog>

rom 18Q- 50 0 0 A _ ar 230-.250 A. Sone
andfsﬁﬁeqa .Pﬁ%ﬁ? %1% ﬂgmwéé‘fﬁﬂmaért@%ﬁsﬁ%@re By Lﬁé%&@%te% At
temyStirathfd dXU 1A% 938 cat(10®ee) d §1Q>dﬁce @Eathl?y@ﬁhat%@ﬁuot%khlblt a

east 180A, at |east 200 A, | east 220 A, | east

pattxg (ﬁorAnOlybdqmm digxide 3o Araysbﬁiﬁqﬁleu |sla¢ctrrum (éomhxamteem absence
ofth%rﬁ t eD gal |y at nost 1000 A The catal yst may have a
por @8 di stribution with a nedian pore di aneter of

at T &ﬁﬁé eiBodiments Adatdl @ashaP Be Charhdiers A yQIOROMHFRIE. SVarious
the catalyst has a_pore size distribution with a

pore gL e %a@efatsamé%er bytarg nptliygied fopRemgclianaderaparg yovats,
surfféfe aPdas ]@rQ:o thaﬁoné’\fhgll%o?t T111 %&ﬁ}rs@g{ anvQ td?sttl"f\lutl%ﬂ r(‘SJf;ﬁ)r’tal

ores In ore size av ng
quardltﬁ nﬁpcme simeg VﬁrsuséfﬁreﬁdlaﬁEteﬁs Tre R&didn pcﬁrethndmdjf ﬂ’n: me Size

sty R T be 8% o A0MP O An S P 4 Op P e DR mrlacare; n
emb@dlh%&e cétﬁl?gfb 01 A3l at Wbt PLrahR3F %aﬁ&é"a@tﬁmlﬁa ot ?le of

mber "of pores in the pore size diSt ution
cata}yefrlwd iagnoest Bze distrihitiorGitia nBEliah pooe d2Beter @f a ratmge fmdl @azoo

A; IR OO, o ToFICR, O it bt Salfsh ki tRgg a
least).1 ghanhsCiFthet? BRmbha (¥ gfdm bﬁé&%&lg&%&e a QbR R didtHBtioRAh a

of a total nunmber of pores in ore size
mediingrors Sigteish immiragalipor 18008kt 290-300t A or 250-260 A7Onsome

embgﬁin%glts'ﬁth%fmédliq:ﬁl &?e‘jhi%eter of the pore size distribution is at least 120 A, at
least 150 A, at least 180 A, at least 200 A, at least 220 A, at least 230 A, or at least 300 A.

Such median pore diameters are typically at most 1000 A.
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pore dianmeter. In sonme enbodi nents, the catal yst has a
pore size distribution with a nedian pore dianeter in
wa@200an06892T r om 180- 500 A, 200-400 A, or 230- 300PCGT/USR0D1042343
at | east 60% of a total nunber of pores in the pore
[ di it hi A
F cat% h?\% :%201’% Q%I ﬂls&%ﬁlgg a&}{ﬂe@} I?lgdl.ml %Eﬂesrbé%getef of at

leaseﬂbédjr IﬁEI&hﬁ 90p2br B Mﬁidﬂﬁfﬂaddimﬁﬁﬁ abke dsma/lyhdaaﬁﬁ pbl&aﬁﬁe dIstdbution
cnB/ at | east 0.7 cnivg or at least 0.9 crrB/

Wit e PRI AT e st O DL of OBABA: A fot-bhhA, with at
teast §@800a itk it IBY orePinind pbe MGt fTbutibrdiafing ofEE Grameter
withied$ 4n3Hdy, er A5 Aneftthe miedian pbfmgaménen nin@@rt4i8 @mbodhayents, tthe

me enbodi.me have ace area of .at | eas
cata%@bbeé/agmram gatg{bw%ml %F[lafr B diameieh in g range f{“&%g? 180 A,

wittPA el 6@% of 3?&51 n?u?rﬁ)em) nﬂlgoressiﬁ(%tle Sl BE Qi SRR oRBAY R a'ﬂbre
a range from 100- 300 120-270 nk/g, 130-250

diangeteriwithia 46 AyB6gh, 0Irﬁ5a5e0ﬁfac medrdnq:tdxrmmstert he cat al yst
stri,bution,.wt

i A EPLpaRin i i s bisposon et 5t R paridifbution i

at 12§61 30K, aateaét@@etA @Qaﬂﬁéés@ 2364, %@&éi thaﬂso%bga tdtﬁaﬁﬁnbw@fpores
n/ at | east 120 , or at | east /9. Such

g,
in thepofegiee diseiRutieyhdye 2 mradlﬁmm Wlﬂmné@é, 2@6 aPPQYA of the median

T T e

medéape &l.aniéeir lieh Sange Yo DBH-500 AN2400eX] dimatm A Migh at least
Jcatalys plcaIIy has a flat plate crush strerlﬁérgin_ i
60 /‘aOf}aatﬁé’é n\am S Potts N fiedivre Hee dishibapienhavieg)a og digragier within

50@%&%96"&8%119 e%?a%;%?@dl% afyffsl n some enbodi ments,

t’he "cat al yst an or the cat t precursor is sulfded
t o Ifi some mabadlm&ntsfpaiesol(umel afipotes nursee at ddasic).$ embiigi aplesst 0.7

e e e L SR S L SO BLSESS renge o

0.3-08b @kt 0.0RYS bA*/Ar biesls b Sul fided. Al ternatively,

t he catalyst may be sulfided in situ by contact of the
C atTéﬁleysmlm having apardeize distribution withcd madign pore diameter m a range

fronic' ?(!) Acnola)h% Q(I)nq %%g%ougtg Ierall s%l f%ice Oaéle'lell (gfu att ;Heas & SIET

I'T'zee gas e oS

leaspf 20t @éast D10 th/guit %a@ﬂ'%)&)r&tl lastry7ninigp. afyRRtsarfacecdica may
as organosul fur conpounds (i ncluding alkylsulfld

bei up)é:r%e oy HO-39hing 25120049 m(es B36-4dsm /g 1401230 m g,

o Uit E LR RICAE 308 ERaREARRAT b6 ik skimtigh S median
poreStiametesinat raage from 186+304ik may‘r}narzklt argnfe&e areafolf assleadt P en’dd, at
teast 3 Balpas AOR s ARSI DT He: B o7 (0 mea el g e

4R aGhile't M 60300 W2 2 I 2 2
]my?dangé1 Jfﬂfgtgm(?igOOZSO Ayéq'lg%elgf@?ﬂrl@ lggtzg()%s?gﬁg? Oh%%/%ﬁ]ia/g

sudh gerérimembodifments, the aatalysion®d m shapesl foons foraixamplep pellets,

extipif b3 ety aid B s adisn s Bort Aregen e
rande€asih 50-560 Waﬁssmiio(gms&ﬁ 180350 MNaem 270H-300AT&A, by 226-280 N/em.
nost 0. 9999 grams of ganmma al um na, per gram of first

catlapyme emippEmentsgthe @aalarstwgﬂ/qmlse cataly st presursabisghHidad & form
metd shitfad) (ptiof 'ioeﬂste) ﬁgmgof%:cﬁnnaue(ss 1{{8&%' 11(1 ﬁ")e ar &or am?)]eOfACTICATTM

process, CRI International, Inc.). In some embodiments, the catalyst may be dried then
sulfided. Alternatively, the catalyst may be sulfided in situ by contact of the catalyst with

a crude feed that includes sulfur-containing compounds. In-situ sulfurization may utilize
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catalyst, in a range fromO0.0001 to 0.1 granms. The

first catalyst is capable of renoving a portion of the
wWOR(OSOE3m2T rom a crude feed, renoving a porti onPOf/US1964/042343

conponents that contribute to TAN of a crude feed,
: ' f t from
citsE A% Blogef ATHAB i bt of b]rol ey BE OB ERES 1t hng
agemie tsadlsasi dﬁgmklﬂfursahipsmﬁﬁs (mgﬂmg:albﬂsldﬁdem pbllyallﬁﬂw;l ﬁnols and

conbj nations thereof. O her . p}r&gﬁo rties

Sulfje&léﬁim T %fmu 1Z3GRR BFCesseRase dsparibe! in @F%NP& S468372to
seaﬁﬁﬁg &lé? g\;w_o,(p{] b QLN tallons t her eof ) may exhi bit

rel atlve anges enthe crude feed is
c odnaelttad embbthmdns f lﬁnrsatttypraaf ahtylb_ytst (“Best ogtabist™p 1Itch1des Columns

SRS B 5% ST | medin

porédiaheted iR ?E oW 19023 Rdent el chialyREmAPh& e a surface area of at
efficiently treated. In sonme enbodi ments, one or_nore

least il@GsmE/:gatTémertequme bethg diest catﬁlyahlynaw b etleaslt f. 50(61&/@ Tihe first

catagyn?qay fl{{% Sge{%ﬁt}lg &gg&%? og aﬁlﬁaﬁ@agag '(1@)9 ge?rgr%g alumina, and
typiC&ll¥bat adst 019999 biand of ¢RPalalurding, Pt gran BOfifdt 84t&I§st. The first
distribution wth a nedian pore dianeter in a range

catajysphasp i semermipylimentpia tplaheantgof Gplunpes mstad(s), pendem of

catagis%,gﬁ? %/'z%hglh Bl 6. 0081 © (?'.l gﬁange Styfe! t?gttda%%é&k ctap%lﬁ of 1%%10V1ng a

ave a pore di
portmn:bfahe NOVEF e:ifratﬁe:t@tlde feadyranbving atpbeichrafdee dodgsbnehts fhat

con C[ooAﬁg %r%t aly under Sui ie abl e contacti nC%
E@H{ﬁ to; §IUS C@ngvg}g@(g ash aprrtien phibe Giagphaltenes from a
crud%%&? trﬁﬁioﬁﬁg REELs: ngﬁfoﬂrof RATRLR in L sSitHH %aﬁl?@zgéé&s in the

changed relative tO the sanme properties of t
Crud‘eée@ﬂ \nhcd)rebmathms tiareqfe erh@sarqreetlezsr(lfgr exhmplgestilfy cantent, VGO

s e b T TR

smallehafi@d when e drﬁc@&feec&sﬂ%hfab@ﬂ vt the €irt CARBRE 'Be?n% Bﬁé to
contribute to the TAN of the crude feed, at | eas

selogfayoly giinge properties bo ke ool lech eliabging offeer propertics in
s PN ol LR KR0S, DERHE B By, some

embeddnetntso pat bymorditsiocatal s @y deudeddd anywoider.t he sec o n d

ca aI na roduc acrude product with a relati Y
ﬁl@é lpnepiseth ardon twnf@ﬁ&alwbi ‘99004 caialyptpincludes

Cohiﬁhg 5”10 ?&b@él@? tn &;mﬂlﬂaﬁlo‘ﬁr\bﬁ% % Ort, &R haS 52@14758% %gtg]z%uu?n with

crude produ have a su content
a me¢dian pork fligmetey nm e m&nge ffranin©0 Arta deo fAe eAlt 1eddH 60% afdhe total number

of pRIeS Y i 2P 5 butced 6 edi Sotatfe TrEes abe Ldneiervithin 45

A of @b ﬂ{ddiéﬁ ﬂo@e (ﬂﬁﬁieﬁ:}? udenth&e the! Fu®OfFBd fARQRH %Bﬁ@eatél ﬁ under
crude feed gﬁhave arelatively |l ow content of Ni/

suitgbi@eongacsing cenditiensrraast produestagynge prioduct shat hassalaceddwrhpeghes

(for Eﬁ?’%\xlha]i)l kﬁi glgg?%?lgt Nk rggatl opt t@‘g tg?rge/gxioyeﬁe% ﬂ% %ﬁﬁmde feed

whilefotier xapaties arcloNNy Gfﬁangéd bﬁ asinald adbuf@YA hltdeén dokee, in some
crude feed unacceptable for transportation and/or

embpélmqmitsﬂgﬁay,bze@re%\ﬂalﬁﬂagema@mde with a relatively high
< 133 R0RLN BAERSCAR! R BB pRLibn bERR SEMB! that contribute

during processing 8 “tru
to thedl A ioff tHeyerhdulieddh atlsphial gostivmsof the components that contribute to
relatively high viscosities, and reduce at least a portion of the Ni/V/Fe content of the crude

product. Additionally, contact of crude feeds with the second catalyst may produce a
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content. Contact of the crude feed with the second

catal ysts, may renove acidic conponents and/or C5
wa@zphabioenes contributing to TAN from the crudeCt/Esmn4/042343

In some enbodi nents, reduction of C5 asphaltenes

orod s BTARORRLE kSR ) BreisPunlf Rl IR e

cont%ﬁi &tthey erutle fdelle Foi &eagild, yheodrulldproductdeayf 1e8d a shitfur content of
ertain enbodi nents, one or nore conbi nati ons of

O%Sé%% of Sersaifyseantens of s caiedead: abhe qrade Iefrf)d'th% &nayclsg exhibit
rela{aﬁ;ﬁqg v%ﬁ%l %{1:#%55 ﬁlrecﬁgtﬁ&rt é'gn)ﬁ%rn'tj U\QE‘:O' cBﬁ%ﬁfaﬁﬁ 1 residt 53631;%}1’3 Cfgl%tlve to

rogen ake
the endefoathi nat i ons thereof mhen used to treat crude feed

as descrlb d_herein. In so odlne third ty
of 1B geme gwpodiments, @e&&tdafvnﬁmy% a&mlﬁﬂ ﬁp@teaspfq\%foFe
(for%Qm‘PBl@' ﬁ%&st%é'%& nﬁ) Whtt el 1§h TRNah{hhitdRs F&BRtQﬁ'tCSr

a cat prec sor e cat pr écursor may
conﬂee‘amfedeta]ﬂ in tnstqb saed ©egaofc aos. d’r redmirvelysluglﬁ UAN (for example

TAY BER e Ao G e S s Sd Bieceelie PRt pg endor
reﬁlﬂﬁg ' Rdil@ﬁviﬂt%dt&ucfe%ﬂﬁ 4 R8atRBAKIEh @?%ﬁlﬁlté&s ‘é@ﬁt@hﬁ’lﬁiy exhibit
Typically, the catal yst precursor is heated to at

less Is dity dm@ng)pIOf:@ﬂsmg r¢lgiiiyesto ofther @mdteamthédb@mlm €5 aspiheltenes

I r er. gram. of ca t. have a
conef o8 BEE el el P et SRAES oo R
com@bdtis arQi/&(@s- ApladtegéLdBhtribAking t(Q‘D&}\Ufr&ih tlg @Be fekBeIn some

third catal yst may exhibit significant activity and
embgd gmsnts, ggAugRemol Gesrheltopgseand/qrrempopens sriabyg to TAN may

red i€ HR \h?é?)glt? 6F ﬁ‘x d e IATRL rrgﬁiaﬂ&' IH&%% eilgtn%gg gﬁ%éfdgcﬁ)trsllty of the

precur sor at tenperatures
cructerfeecb rlagerigia eﬁfbodmﬁ:nm onmmemsml dombicoiopoofetsondl¢ealysts may

enh%gh%%hﬁﬁt SR SR e ProshEra e B cp R vRibte, allow

mlnflﬁﬁ‘iilet RRESES Hhake ®PThe GFulOfebd B} bl oARhRleD T helREA to
salts of organic acids, reduce a Ni/V/Fe contént of

treatmd%fegdlesmsodb@iheﬂand reduce the viscosity of the

wi RS SRRt ke RSP e o Frma B Soainable
by c%ibﬁhlﬁ‘g & Shdortwedtly CoRmid 6 BBaNEEtoiplodute asulalyist peefs@NThe

relative to the sul fur content of the crude feed and

catalyjst prep@peityiebs/hasfadi indhe nietenes o Agen mgse AKETptaEng

comBhiff ot EEAprnrh 0T 18bec 0P PREELIPHR ETICTY Erdtyely

short perdel dfetade tolfoem chiddealpined didtd maiglstc dgpiesilyighd teaaliydt ipred:ursor

catal ys y als hibit rel atl vel y snal nge
is hogggd t@@éfﬁﬂgﬁlo Jeser ¥ hgyrs hﬁt%m@&ﬁtthﬁﬁl FeLggplyst mhay, per
gralﬁ %? bﬂ&l?stcﬂe{ueear@olﬁﬁh%'eYé?nén‘t’ c$rﬁ§nt‘§ﬁ Hgﬁlgg%%% 0-56 €-0.03 grams,

ty to reduce the TAN, the netalsin netal salt
0. 0Q5f-0 62 glalmscos(h()@&-o 011 Igeanm /"Rh!eFihlrd; oartale'sﬂtmayaﬂdnblhsgmﬁcant activity

f t h d t ,wh | s. I .
and $BEY Wb §hed € e bl el b dskBiibe BioeiR 2 i prbogients,
the SRy ProcuMelisaRatea At nen@efémrsssbed@@ 500RE 8RR fréleftd ¥RonkQr
the crude feed, may allow the crude product to be used

morpyulfincaripetydsof treatment facilities. The third

poﬁ?ﬁe)ﬁ%}d ?a@ﬁt‘%ﬂ;&e&'b c%%' [BOtS porgc?r}/ of tﬁ‘ej ggr%pgrgenltsetﬁgttcofaltribute to

on o
the TAN of the crude feed, reduce at least a portion of the metals in metal salts of organic

acids, reduce a Ni/V/Fe content of the crude product, and reduce the viscosity of the crude

product. Additionally, contact of crude feeds with the third catalyst may produce a crude
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content of the crude feed, while naintaining crude
feed/total product stability. In certain enbodi nents,

wao b@spbaoet cat al yst may have a Col unm 6 net al (BQT/US2004/042343
content in a range from 0.0001-0.1 grans, 0.005-0.05

r :
prodlEP B 0o P Lty U R 300 SRR A BRI e or
the gndarfeed and Gntﬁ(i)éla@vé})l ngnianb naéiydgrgaﬂupfake ay ﬁ{ey@ﬁde ed. For

Col ums 6 and 10 netal (s),. catal ys itate

exapplg, @ £ugp PEdughmasphase asulfBr ¢qnigiit 9 752& 3@0/?1%% eldurioggtent of
the GR8E FdeRY Fﬁe tR g%@%gg& ﬁrg@uc%ﬁ oA s el lcat LFhidh ERhibf

a range from or 350-450 0C and pressures in
relatival psigell ﬁ]namlgBEOmJAHngrh)ﬁw, diktill8te MPatentp V GO BorlvBid, arldresidue

cert 0 foyrth t f st .
conipif s iyp . 0p are o | Theriics st e 1884 Shd Sptatyin meta sas
of of @RI ARY, RN/ I @ntdAglaRd MANLdRRit HPIREe %hdemufcp%ﬂél also only

catal yst has a pore size distribution with a media

changongbyla amell emowit the APE geivity.ghstidlatd gongemteey (é@tcodten’e ran@ residue

conttg{l]t% Fgggie%gé ock%d%t ’ét&g}% alg%b{hhec ! u}:{rtgglé# ?(Q%)XSE\& bgla vgl{algty of
treatn®a$ FacB@2sA. The support may include at |least 0.1

grams, at least 0.5 grans, at least 0.8 grans, or at
| edde tmrctacagfilaﬁsln@pmewmb@danm meypeducgebiengfa pagtigoefithe MCR
n .
con’%{ft onfgtgt%lg%aifeglri,g\kf%ﬂ; Q%ga[lhlﬂ ng(éig ’f%édnc?@f B%gﬁ&té?a%h irrc' ¢ertain
embodinddrys the third cathlybtaasy h&eQ00dughdraetal(s)Gohi¢nin range from
net al (s) pgr@o%am of cata In certain enbodi nents

0.00042)- aramsn t0§|gr%1§8:\9aﬁl&§hﬂﬂ 1 grams gpd a SioBueR be mekal(s)
contteﬁ‘ﬁn%r (E‘[;f@ JT0Y-00% é‘rgfﬁg aré®do WB %thﬁsg ?g@bf—'omaérams per

catalyst s equent to contact wt
grang af citylyst, .AI ﬁeluamd|6tandri@|mctai(salcmtyshmyy feeilgate reduction ef at least

th f t t
a pofligrtghnt Sl b omriny e SRR i Bereryl 38%@3%@6@%5 ina
rang@fidm 306500 YSor 35@&5@%@&1 PreSa @ i¥ Sitran eOF0TR 0CI- 80 MPa, 1-8

catal ysts descri bed herein, or conbinations thereof.In
MP%@i‘r@ Mbedi ments, hydrogen may be generated during

n c u t
COt 060 BhabUBecL Ry S DB 30
Collhi 5afetd&) iBddinblfatiobhwitle b taen Au@chacppsre dlieetdufth @Malyst has a
such cont acti ng may . have a TAN of at nost ,90% at nost

poregiies, digiribpgan wibegegiangoredigmeten opt leans 1§ dn seme

on U S O RIS gt T

leasp230ddicat levay2 HWakeorat laasteA00M./ ‘l?l‘ld:mpqnorttrmytmdﬁdeaat leass 0.1 grams,

ot egi3d}s Gy Aty S S5 o ot 41 RS PP ok GRPARETGR Popgam of

Wdﬁlef@@ﬁh cdtﬂg&%&ﬁh@luﬁ@’qﬂ 4o eﬁlgodlﬁaeﬁqtsf étf}nw pa g%éms of
catalyst ("“fifth catalyst™) includes Colum 6 netal (s)

Colymn & (mmjalfﬂaipﬁmraw af] wafalylsh endatdeantDRQ0E grporaf Coliren fS mﬁtttdli(s)

catal st . h a ore e dis
ver GRKEOLERkA o R Sireritioh it e ol BptiDis iy
| e@ﬁborﬁ@ BmBodifents SRS trude ect mat bd &RsdctadOfitifan Qc[dlﬁénal catalyst

nost 500 A. The sup port may include at |east O.
subsgfagns to contact with the fourth catalyst The additional catalyst may be one or more

of the following: the first catalyst, the second catalyst, the third catalyst, the fifth catalyst,
the sixth catalyst, the seventh catalyst, commercial catalysts described herein, or

combinations thereof.
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at least 0.5 grans, or at nost 0.999 grans of theta

al um na per gram of support. In sone enbodi nents, the
waeapsosv2has an al pha al umina content of bel owPOI/1S2004/042343

grans of al pha aI um na per gram of catalyst. The

TV IR oA Py gt

feedl \mﬂtheqo&ﬂQ&atgyﬁ% a efmpfephtureninG ramdedtdns BOPE00 gc;ammgo °C, or
I n. some enbodi nents, the Col.umm 6 neta TS&I\? fat
ora

330378 %ﬂ;ﬁeem?mr@ciw piodueadfsema fuch Gentastingmay have a

mos ALK RRY 3 PP S00R S0t B Oy S e R ey
Hydiodsf ghindfation 51@}7 Ma@MBrange fibfh %mmﬁﬁ; di- 4aﬂ§m§/mi’der 524

i PR REE e bt e s KOS of OB o o
80%§ §91n§§0706/5: -at Rkt 00 R dﬁﬁt m,a&eat st 1N, cﬁ‘ftb‘tQPNf/Q% cnfent of

some enbodi ments, may be in a range from 1- 20NmV
thec&ud@fehldv or 3-10 NnV 3. The crude product produced

TS0 R, FROEL S50 Py S Bl

metﬁ Yin &6mBihatidiswitd Q¥aced alif@naldpet. TREARHE vaiglybeed a 6)-5{3é\|312e

the crude product may be in a rapge fromO0O, 01-
dlstm)btmenomdsa mgfliap pore djameier phatdeast EhA cartberat 2ahh sat least 230 A, at

leas ?bt R étéga%t ?5(1 &aérait%? s&% ¢ AX e%@p%}r%ﬁ% indl urdg 68 0.1 | grams,

I'n CO I'nati

at leusttms thenst fiedtandat 0909 grammpmhéta allifén:Spex ighant af alppett fmasome
pore size di strl bution with a nmedi an pore diane
embefhna&ntaa ghgsuppeyd has an q%plaaoa%en@w@meﬁm@low Ad srwas g alpha

L i PRS- UEEs BB IY2h 0
gran®06f Golumn 6a1he1atﬁs)tpe&3 ethnof Celtd ystape awleastrﬁ)OODhgtanmsofeﬁolumn 6
mergier Siath HeaEhvse " s oo Mo Mhmad Ghully e

mol{iRhamalnd/or BthgRRR. 9r am of support. The catal yst .nmay
I ncl ude, in soneenbodi nents, a total of Colum 5

metlak¢sdin ambiodisientsng hydrogex sptaks bnthereniie foedimgy hereelatively
t al t 1
L e R R S N I

Wheﬁ alﬁe'i&l:r)i&é feeﬂ s é‘c@lmteﬁlrmﬂdthéﬁ‘fﬁlﬁcateﬂm af@ieﬁfpefaﬁirb én @fange from

netal to total Colum 5 netal gbein
310#09619950%%’&&701 Gor from3B0-30 4. Netjhydrogen gpigke by the crude
(S] S 3uU ]
feed PR Tl ) W ol B R ST A 10
Nm3(/imé Theicledé pmdluc@rodmkadcﬁtoadcwmtadu of the cmd)etfbbdaaitkathesﬁfﬂadzatalyst
e in 310 0C . fro
mayReN € BHATS G ar S84 SO0 Tt AldBOmy 0Pl the TAN
oft]fﬁ:r dﬂd@e 8@ AT ABYoMRe bﬂﬂd@}ifcﬁﬂgtemg}'f B LEn DV 0L1-0.1, 0.03-0.05,
B3/ nB8, -7 NnB ONm 3 n3, or -5 NnB/nB to
orOEE)&rfB(D}n I\Iegatlve net hydrogen upt ake i s one

P~

g R S35k pP SR REBEH Byfsh it Cotumn
5 métgRe antitddvlihe 6%@%&1{‘5} eRat@hdishtidyithaéehda MRS supbofDThe

90% at nost 80% at_nost 50% at nost
sixth catalyst has a pore size distribution with a median pore diameter of at least 180 A. In

some embodiments, the median pore diameter of pore size distribution may be at least 220
A, at least 230 A, at least 250 A, at least 300 A, or at most 500 A. The support may
include at least 0.1 grams, at least 0.5 grams, at least 0.8 grams, at least 0.9 grams, or at

most 0.99 grams of theta alumina per gram of support. The catalyst may include, in some
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10% or at |least 1% of the TAN of the crude feed. TAN

of the crude product may be in a range from0.01-0. 1,
wWO202/068905, or 0.03-0.04. Low net hydrogen uptB&EUS2004/042343

during contacting of the crude feed with the fourth,

[ I
erntolshohns, Tl 85 Coll b Mok AN AR RS gy most 01 grams
per Qﬂ’aﬁﬂ(bﬁnaﬁ.@yw, el (Bap(f(b@ﬂﬁltgrmhabf Cslummbal(hﬁaﬂddﬂolumn 6

transportatl on _and/or treatnent. i nce producin

2k PeT SRR ALY S 0T ients, Jag Wfar At qﬁtgﬁaﬂgolw 6
metédscégcﬁaloéolﬂ%ﬂr%@ﬁl *rﬁy e Y PRESS HOREO.C2PCP-10VE Ab! In i;]ertaln

processing costs. In certaln-enbodinents, a seve
embbylnmemsf tleaCaluysit S mtmbisenanidivataal yist Cc)luhmss meﬂat(s)adre
t ent %ﬁ’écm um 6 nmetal (s) in a range from
mOIﬁb WRESIR- of Colurm 6 netal (s) per gram of

c at\ﬁhé&ﬁhe iR 6 M%nﬁct@@(ﬁ‘ﬂh th@ SiRT HRIRR BN ﬁﬁﬂ/e%ure in a range
tungsten. The seventh catal yst is benefici al

fronpB HH480 G, o 3288 70r°6d acfromiFa0-368s Canﬂtmdnfgeavabs by the crude

90% he TAl f
foec g Bt int Tandeligfir (O0NR i o 20 KB e 1 R T S o o s
NmYeY ens Mg &l Mepsiveryt i Eegdntiptikd &s @f&ih@fcaﬁ&ﬁtﬁaﬁl@dlr en is

ot herwi se described herein. Selecting the catal yst(s _
beingfgenprateddp pitw.cihe @wdan@d@@mm@cpd Hgmogsatagt phige crude feed with

e SR O T BN B oS CRih S B985 s

10%, @k at lex 10001 the TeANIdEthe eaﬂie\ﬂmd érmmlméthqwrﬁxtepsrbdms n@dy be in a
the crude feed are not significantly changed. The

rangedEqm O of- £+ Qe O oo g 3 -have enhanced properties
relrakl ¥ hgﬁ{toggﬁ uptald@ Qutfu?ge&)n%ﬁn%t) ﬂ'l%’crtpfé B8 With the fourth, fifth,
accept abl anspor tation and/ or refining.

or sikth catggsteeduces thewoyenil] requirencat of ystregenniuang ptavessap while

proq i eGURTRA PO IRE s st ol PR o BR ARk estakpt. Sipee
procﬁfcﬁ'}g' dod/or Qﬂané}ﬁfi‘ﬁﬁ% Byd?64dni 19 Boslly, miEmiAAS MR ash RN hydR)gen in a

| east a portion of the iron, at l|least a portion of
proqeﬁtedﬁctft@éq:s ovgrall processingeagls. a portion of the vanadi um

in h c r & ”»

o0 R AR ERDLE N eyt GALORAREL P8P LA By e

comehf @ﬁ@ﬁmnm rﬁatﬁl(@)rmsl&m@getﬁm 0001 loed6catunk ys Cslul’ﬁiy6 mietal(s) per
enbodi e , | 1mprove I|ves of the cataly
grarg ﬁé P%ialmh e l@t%vmp@n%tﬁl is ol yidgpamaadiar %%e%tpn p'%ﬁf‘a@nth

catal tS%a({) ﬁ{elﬁ%@élgﬁﬁgﬁ(gdﬁg% C?Cegr?% e@?&@ét \a/lfd'i hhd ?AWa? fnost 90% of the

t ot product m xtu
TANwof thegrpdeofeedsi ng may al |l ow a contacting syst em t 0
nont hs, or

ot BeSm Bt 7 e FEpRa e v hehe i A sTR

catalﬁ% rﬁ%%l@& bé Hﬁdé Qﬁ@/or @mas ﬁa;th&%eqfes&@e& GbRth.
cat aysts may | ow reduction in at | east a portlon of

t h@leMclm/g f, caaatlyst(@}aef this application and cetienligse mmgtcenéa@ons
maioaf Egf pREILBherad 5o IR} BisSr 0Tk o ibhafores

chafidedtrelaid fol thel tidt FeciAMiledSthdr@asierttesRP il @dfeed BR not
resi due, or conbinations thereof, fromthe crude feed

signijagasile changs. pheppitingsrusie productmay havessdanged DEPRERRsdClative
to tﬁ’@hdrh(?e i%@cli Qﬁcﬁ 'tﬂs?ge H&?e f‘c%%ﬁhﬁlé ok tpansﬁo%n% Hﬁlcﬁ’or refining.

Arrangement of two or more catalysts in a selected sequence may control the

sequence of property improvements for the crude feed. For example, TAN, API gravity, at

least a portion of the Cs asphaltenes, at least a portion of the iron, at least a portion of the
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feed/total product m xture during processing (for
exanpl e, maintaining a crude feed Pval ue of above
wa22®5/063821 ernati vel y, C5 asphal t enes, TAN and/PCT/BF1004/042343
gravity may be increnmentally reduced by contact of the
. i I al h bil it Q
ek W90l RO e S B ALISH B b fd e potore
least diportibh @€ hétematomyinahé onvde fedsitadeidiidddy of the crude
feed/total product m xture to be maintained during
pr SEEAEEMENT and/ oz sRisCamfNFEHRIYSts My, 11 sogte eralodiets, improve
_ b, ) o N .
ive] O A TS Ly S TR Crh ARSI SR e
Impoeverleptof aeayalgst!lfevandfomstabiligfof hadrudofeedibtal prodicy hfixture
.cont am pant s, Hetal cont am nants, andlfr nftals in
duripg processyg may plIQY gLANRCURS HStem,§o; QPaTak O @hlcastignenihs, at least 6
morhs2BE hil1bdkt DyehRith HSp1ERARNE iR 04{%5199%&11&%@&&&@ z0dee
first catalyst allows, in sone enbodinents, for
r efavnatingionaof kedected eatplysts may aldwiedugtipe in atdeasy apoxtibn of the

. i di.¢c conponent renmoval. of ¢ nents t .
Nir Qe Tosit BBOHOR o s CRbR oAt 1Y 8 FOf o gfdpe metals in meta
saltLCeHlarbasd Scilld) at RAstSYSHEOM ofthe 6OPbIRALY BASohRATURAD TAN Ofeast
the crude feed. For exanple, reducing at |east a

a popignm ¢fghe etsidus, ersqodiinasioas therpof Heom thedwudetegd beford other

' I Lve . . CI d, inhihits
pronlf QLT UL R5AL B EL BB TR SR S
feedltbtas prodacymis@s dufieg bagismeqffortdxample) thagmihigtal od@de feed P-
valugg)?t em may be operated w thout replenishnent of

APt L IReMERFRIINGEY: &ts apphliencs, BoRkandiprakl ignwyit may e
. n
i Y S0 L P SO RO BS oy
incrémergallycadddryssiectiVélg chapendomati @l of shq @hdafedd araytatiow the stability

e
f eeglbd At anmbbaBMES (¥ Rrkitatlyé g&séﬁ&d%%sw%a%@oxﬁfoﬁéa

and/or third catalyst(s) may further reduce T
upstreaguelen seies ebeatalsts.oSuh pogitPaingedfilbelisst t4talystanan alow, removal
reduce .t he,cont

d d/ . of
of g TGN Bl 508l BEg PR n et sals of

ne

orga@ iRt snenils maanihag! thebtabiliey 6f tHe erulie €ebdnbiahplodect SE&RIRE
cat al yst (sg and/or the third catal yst(s) nay_ produce a

cr Jde Trg&atalist alloyss drisnpe emediments gt ragayahof & deasieaiportion of
Ni/\ﬂ’/ﬁ@} reﬁo@ﬁ%@iglicséﬂéﬁﬂgneﬁ@ NfRYal oF 051%?88&‘?5 Ay %%ﬂiqute to &
c salts o

ontent, a reduced contenht of neta In nmeta
decroasgamile lde iod sthea catelgsts @dthasphian enembionioanthereaf, from the

reduc vi scosity, .or conmbi natjon hereof, relativ
crude it d o EFBRE] (FHR BEFET8BOBION AT sCRbId P oy
feed/BlaNbRUNENHixHRE rah@ R tbithy cffie £08 iHinitle1h SR/ bOSRL catalysts

product m xture during processing. The second cataly
positreedslowistream omddhius, irgegasessthe &ngtheof timd the tchetagtégoystem may

catal.yst, bei ng upstream of the third.catalyst,.or vjce
be ofdplq el i Ponenl Sy Repdva gLt ko ot atdne
Ni/VBaFgt the @rizRFes heNds séfe BinBbdth#atshidFagenN i BSFS8e or more

during contacting. Conmbinations of catalysts that

catalyglsipopitignesbaitar daq Bist etalbistdr ogen during contacting, and
ﬁ;gﬁ% égctr?ﬁdtcgﬁiys{@)t a%la?or%her ﬁx&ratcat\éﬁfls%s)l n‘%X%r B?lenfa)cgjsri]tgon% downstream of
the first catalyst. Further contact of the crude feed/total product mixture with the second

catalyst(s) and/or third catalyst(s) may further reduce TAN, reduce the content of Ni/V/Fe,
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during contacting, may be used to change sel ected
properties of a crude product relative to the sane
w@e@pesdoees of the crude feed. For exanpl e, theCT/os2004042343
catal yst may be used in conbination with the first
t ( n ' cata .
red c%fs?LfX%ac{n%%ﬁt rte?& %rb%;‘gaﬁ g&ﬂ&{t (rgcilfcg the ﬁ%zéélz%ﬁa s in metal
salt@@f@igmb(asmsto change sel ect ed pr operties of a crude
feed, while only chan |n ot her operties of the
cr Jaéon@@mb@gl@@}t@&pe s ggde g"ﬁ’é/"ﬂF h {hp s¢cend catalyst(s) and/or
t [ J,
the B A e R B e By R Ao BE AR Ll 1o ffeduced
TAN areduze] sudfur bynienty e redupeddoeygeah lcbletem'aa rﬁdacesd ¢ugtdnin ef metals in

feed/t ot d bilit M t
et 18 G Bt AR B 1SOHEed asBh A Bae b st reised Sgtep i or
congdlﬁitioln% HeFeotORIARRE 1o ﬁPlre%eawet@fop&ﬁemé HAkL 8R3 while

hereof of the crude to be maintained wthin 20%
maiofaitihg theestgbélitlyi of dlqmmqb@febd/e@aqumdm ngxtudeduragrosekiing The

th AN and/.or t cosity t he .crude .pr
secgpd YSt g, R5 P ’é’ ?‘i R 7&?"8?%9]{%}?&8% g‘?ysfh%ng upstream
of thE HhakQ cafBt, JRRAMGHERAN i n net hydrogen upt ake by the

crude feed may produce a crude product that has a

boi Theapilitarig delives hytliogen tnspstified gentagingtvonesoiendsig minimize

oint dis r f
s BB ARa8L B8 S5 B e ono
hydrégen@lurib§ eoftbetiley, pdcktalyststhat aptake rdlativehalogeaniyunt of hydrogen
relatively small anounts as conpared to the atomc H C
duripg coplactind; aray keapsed (g ehange pelefderoprapsigas php @pde pyordact relative to

the gﬁgé gﬁ)i)ln@igs BRI eAd. ! Py e§cenln ! %S0 &eftél rﬁ’efy be used in

nto ot er contacting z nés and/ or a
cominha&mhlmﬂl thed'usttdamﬂyst({s) pecopd chtabyst(s)f t}nﬂd&:ataltyﬁo(e) fiédaatalyst(s),

di t rth t I
sixth G BRE e Bt B he BN CEEC ot EUROR af icBfoed.
whit@by ¥Bidetlg S8SCHbpadedSr 18l BrudblysHdagarlcoRY aﬁﬁ)ﬂﬁﬁeirﬂycﬁ'd)vhﬂe

during contacting of the crude feed with the fourth

maistaizihg studs feeddnth pspdngtgeéabllmy The otilsr pydprrhnber of eatalysts may

ting. zones |nc de t.he additi
be GRPAAGE pEAOT R iy ARies b flak? S TPy edtonal
pro@@us Btability. OMihigndl hevhydtodeh @ptake dRowverdidut BoﬁierEtPVGO content,
enbodi ments, the delivery of the hydrogen

distelistenniarit APheweniy.or gambmatiens thetg fftb@amd@:&edé& hepragntained
w1tfé1a 2@0/53513[Ir % ?éeé &{1);3' %ge?ﬁés%tﬂégﬁ% ufe‘éa WiRmE ?Al\!:luﬁ/or the

gener at ring contacting
visqoay ofmht: amderpgjochmn & ot norst 2004 o e, TAthé,{ot' tha:gmsmsney dﬂlﬁe crude
(n FIG 2B), and hydrogen may be delivered to an
feediddi ti onal cont act ng zone (for exanple, contacting

Z ° NRedhbflon th At Bydrd %ré léf)‘tal@e By fh%“c}ﬁ&érfeécﬂ%y %}ﬁdﬁ@é@&ﬁﬂe pfdduct

| ow of the crude I n some enbodi nen
thaﬂi;ad adgdingfrhnge dislyibbeor simglar toethe beiling poing dfstrthmtloﬁ of the crude

e S TN AR R B AR AL LB B e

cru@iproBtct GOt ASS diilg chzihg@ r@l@ﬁbeaf kmAl a%o0fks 6§ esmparad il Be
contacting zone 102 in A hydrogen source may

atonpie &l ofithe erndedead. i rst additi onal contacting zone in

Hydrogen generation in specific contacting zones may allow selective addition of
hydrogen to other contacting zones and/or allow selective reduction of properties of the
crude feed. In some embodiments, fourth catalyst(s) may be positioned upstream,

downstream, or between additional catalyst(s) described herein. Hydrogen may be
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direction that is counter to flow of the crude feed
(for exanpl e, adding hydrogen through conduit 106" to
w@emwsac9eng zone 114 in FIG 3B), and to a secPUUS2004/042343
addi ti onal contacting zone in adirection that is
een G ARRT o bRl L8t L0 B LR i R TR o
maﬂbm&elilvbﬁed 0 thd €éantaiBng zbnessharnendothic mﬂdntlsnaltch’talyfst(sl)r tThe
catal yst _and the sjixth cataly a used in series,
deligpypbithehydfogmemnay b ew*teﬁat%tﬁmﬁ@ %‘gnllnéf’mﬁhe
[
emlﬁigé{rt?ﬁtg ?g?g ?Jery 8f th\}é hgﬁrog d% ggglgn%g{gg 5)?%1% ﬂ)ewqf thd\Gude
feed.educe TAN, reduce Ni / VI Fe content and/ or reduce a
content of netals sal or ga
o T Ssaitls TR ST RGP Tty ot et diCT Sy drggen may
be gréeerateadd&ﬂ@toﬁi%ﬁquelm @hta%gvtdier(f&remﬁptel tatetmg B6ne 102
crude product to be onl g changed smal |~ anmoun
in FIg| 3B),wad hydiogen sapbepe mcd toeesl aﬁﬁlttdmel omtastang eeftt: (forrexample,

corfyGliRe e F4T5 i 2 Y B 4ekdeBo8 s R GoTRket s B0 of Bl R¥eed. 1n

sormiéRshbRiaedts AR hi@odennsH e%‘ﬂ@tﬁﬁéht e\aﬂﬁhy HbwBYhd @@ feed.
a total content of Col-um nmet al ( 15 rantof

Alterpataye)s tin ajstacked eardgigutatiom(weodo tngnpie, ), ipeogen may be

e SRS URLENE S BTN E B0
FIGcaBal pHydrd gmtsoume oo:a;ate dethvélfed t@s giest alldieiondl kenthéeting] zone in a

cqont ent . of ).in the up treant event h
diregtipm ks CoaPteato %‘é{ egﬁeaqréf%?xaetﬁwﬁ Bemytoges fhrough

con8&i 10635t taGiodo¥st 14 IPFI%P@‘B GCEBC{Q laEELng adti%%{r%l é:ontacting

position of th upstreantseve catal yst an
zorxel owa direcim thavgnoirucantioysd flowpf Be aedeiesd Cfor Phanple, adding

nya e op s e S OB HO Dl vt iy

al | Ievyoﬁtet&tbonnﬁaﬁg tth&foudth chfa®y st abi®e BIx@HeEAly$tQrd®e@M Yeries,
chan smal | anounts relative tothe sane

eithep wﬁg ith fi@yrtbfcatabet being apsteen qffthe sisthenatslyst, og vice versa. The
| |
con PPl S LA AR W BN BEALADRSPED oy e

Ni/V Irercenient, aﬁd/ot aglucoh coientafutkeals Gethetad §dits tolf ergan&tabﬁlanwtth low
reants venth catal ysts may produce a crude

d. d
net S&ata%é’%”“ xit%enmys thg e fed. aItO%%tthystw?n yptakeapy ghoyy offter

prolg%gésco?fﬁ ¢ c?ﬁi gp&f rc]tl'g)f’)@r?e dﬁg}ﬁg{agk&?ﬁi shafl %&1 ﬁ)ﬁﬁreTéNe% the same

projartickeofftbedrudayedde i ncrenental |y reduced by cont act
mnt t he upst,ream and downstream seventh c

1 SQe dlregﬁf wp CIER SCY gatftlé(éta rrw‘yt al gc? 1Inscombination
TheCs%{/éHtM Shtaly8t deA rﬁp@cpeatrnfrbmafhe %\Uﬂlﬁreﬁﬁl‘%‘é%}fth wtallystqtam%e a total

properties relative to the crude

contsohobceluom ¢ metal(s), ﬁ?ﬁragramctfd-‘etagbysodd @tramgetfronaﬁ 0001 -0.06 grams.
a dit'onal cat,al yst .to produ he.cru rod

The s ERE erdhfsabsrafaig8 al it of EaRiary fsaldh er

grarffo@deGin}treaf Sevahihl datalyst, thit@ﬂéldgﬁl oA 1a 6F A% tHeabtal/ combnt of
assi st in maintaining the sta lity t he crude

Colypmady mefalp) ig ﬁ%mreﬁmﬁpwéh @ﬁt@ltfﬁgorpat é@aé& P gramsypf & ehygmn 6
metglggg%t gfa% Sf ca‘tﬁ&[%! Xp %oxﬁg E:%Bédl&%nf%{‘%’ ?.) silbH&F thgfupstteam seventh
ySt's I'n conbi nati on

catalyst and the downstream seventh catalyst may be reversed. The ability to use a
relatively small amount of catalytic active metal in the downstream seventh catalyst may

allow other properties of the crude product to be only changed by small amounts relative to
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with controlled contacting conditions (for exanple,
tenperature and/or crude feed flowrate) nay assist in
WO e@s0639g7 hydr ogen upt ake by the crude feed, PCT/US2004/042343
mai nt ai ning crude feed/total product mxture stability
[ [
e G4 BB RS Dy AL EPRTHG RTS8 RGREE honcom

confeht) p‘ﬂTItgrﬁﬁtyQ festdme contente VIG®@ dontShta bt d:dnﬁbinﬂfonts eereufyde
feed/total product m xture may be affected by various

phdsugacd @éﬁ}eaqmc}?gfeﬁ@ B’hthtth"e“l&tli‘}ﬂ‘@ and dgrngrenm $sveeth catalysts may
ot R3S N E0, BB BA

mospil O%I,J ot ati Inast % cfithel é’Aﬂ\éeﬂlIhb ctwle fiedo ducbmmiextbodements, the TAN
floc at.i on of as hal {.enes fromthe cr. feed/tot I

of the &8 %eeﬂq%ybheemcrﬁ B fedicshbp PO@aﬁﬁﬂﬁbﬁ? LPFSm

dovsffl‘éﬁ'éia?n E@\%ﬁﬁf &Eaﬁ#st@(f@ﬁé&fa&nﬂn HiaBt ofShe RGP T&ﬁtW1ﬁf‘§catalyst to

hereof. At certain times during the contacting
fompem m:tlal thdae rodua withadhiangedafropertiderclasivd tathd/coudetfeedand then

con B S BBl B bR e procuc

with aﬁngéwﬁﬁpmﬁgmm@ to PP cAdS prdRicOhane a&hd;u@ re@ice TAN
formati on of the crude product, solubility of

incremepialie may assistinenaintaining the gtahitidy of the @npi@rfefnv@taé prqdnet
the crude feed/total product mxture
le{‘Régﬁr]?%&%%‘g&ﬁb For exanple, the crude feed nay

c oth aome eaffodhedits chiaBikt letivnbidbeoider sthetatysichia coadthation
t he begi nning of processing. As properties of the

th}bqqp(gr@llpg gwt@q{g}ggc‘@n(h{t]@ps (fglaf:pﬁﬂngole tompergiope andgor crude feed flow
rateg%n ng g%%ﬁ?g §ercrlé1§n¥ﬁr¥gﬁ)tgeﬁ ﬁg%ggng& Pgegdgeﬂ;bzﬁe @,qﬁﬁﬁlfa nu#eé}ﬁde
feedétotad erddmethhixatuzl stabilag dotingpxicassing, bnd sleamginigrsit ano@se properties

of gt PR GR BB e ForbBH IR oS G beleed. Stabilty of the
crudeGbatiotdl tpfo fltBRGEErRYy B 8@edt@BbY Varlots bRske§ Eéﬁaﬁa‘ung from the

feed/total@;)roduct m xXture formng two or nore phases.
crudedpeditotal presuct mixtpreaddese sehrrtigh nfalycb@ ccamt:hbcvnfomfexample

inso?tisr{%fq ﬁ%l otgﬁfgeggrufig P ﬁ%.}]%/‘lorn %r% Cent at I %Iiud%g ﬁgg%tg rgduct mlxture

floct@aien d0aspRaltenes frbg the Eﬁld@ffe&}’tetabforoﬁﬁétﬁnﬂfuré Reecipitation of
cat al yst s.  Additional | i the efficiency of the pr ocess

com@aye%% frparfhe strde fond/tateh prdact iEs: F¢ombiatioantherspl t he

eceftgﬁ‘ldt{rﬁ dcﬁlrlngrtgéjb&ftac%nétpgﬁgd %c&%eﬁ?ﬁﬁi‘%@%ﬁld& Peed
pro uce a cru o} esired
and/ou totadg)rpalm a@sthe mg;detfh@i/ﬂatal @kcuhacmﬁnmhte rmyudmngee eAld thet al
xture be nonito and the stabil
confeB S o EILE oth rrlo SE AN Sl 650 ) de b g haeS due to
fompa&ﬁql&&hé@rﬁa@pl%d so@@oﬁ@&ﬁ%ﬁ@é’om%dﬂéh&%f't% oradéDfewhﬁ@or
is at nost 1.5 indi ates that floccul ati on of
com@@pmm Oﬁtﬂnesotﬁlrpmdmd’nm dlewualeffe@b{tm merdalct mixgeredersls té €hange.
nitial east

.5 d
For pXafTe i s Jessinoy Sonedip Zhmpiidis Mats FAVHG AFfhy crude feed a
he BepiAsd bﬂp‘kocésiaﬁl@ Ay J)?oﬂ)eriﬂéscﬁttﬁécﬁlﬁélfeeﬂréﬁalgge yes dk@aplel PAN,

relatively stabile during contacting. Cr f eed/ t ot al

MCBr Gl emhah@n@ﬁul?@alsl@amcpnfowauags ﬁn@@@ﬁ)sé@ doynpPnenis mey teméyo

becokf'gfr‘ Peg{]gcgﬁﬂ)le th%%/gt? r}t?% 06%} pge cL Vt%ﬁeg%a g&ﬁ%g}s HeSS the)érude

feedemidahy sitsl, preduce oiabi If(Bhiﬁ tv(imphd;sbsé‘irﬁl(bér be&o1a8 irs6Ribledh loh& @nother.
of .contacting conditions may include controlli n? )
Solubility changes may also result in the crude feed/total product mixture forming two or

more phases. Formation of two phases, through flocculation of asphaltenes, change in
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LHSV, tenperature, pressure, hydrogen uptake, crude

feed flow, or conbinations thereof. In sone
we@nipsaeiyent s, contacting tenperatures are contPOI/USIH04/042343

such that C5 asphal tenes and/or other asphaltenes are

con?egxggt\{glge dulcl ege%ﬁ Ei?(#;cgll Iﬁ%&{ tp?ef'%élgagéﬁ 8£c%1q}goneﬁys ténds to

redudp tleKlefeaf @he br Bioghef the Oﬂhaz@tsl mgidﬁtﬁmaﬁy aheleffRiefBy of the process
result in formation of two phases that may reduce the

maySItE‘avsFlmedy For ewepléfn%@tefdefé@ﬁmémsﬁf ﬂw grade feeﬁ{t%ﬁmreduct mixture

Cont r ol
A tEesaby} 6 0GRS PldcTRORUR yilthshEd BrokSicsy 7
c o rivirivast proceswing hthe Bevabadt afl ths tmidd dsairtotad grodectenintiat hnybe
the C5 a ha enes.to be re dvvh e th cont ent
mongfored At 33 lﬁlaéa tha P§P°EFFaﬁ’é’§§ ggf> anq/ay %s?wgcgﬁt%ﬂmrpduct
m1xﬁH9Hf&Sr be laBse3 Qe ﬁﬁf&%ﬁ# NP ue (R84t hEg 190RMicki00s ar e

controll ed such nperatures I n one or nore
floceuatiarof asphatemes froenthd erude fiéedrgentrallQoecias.i Hgheal-value is initially

at. [
ot et i FOSEID BB LGP 8 WAl RUE PP Tt urE G ABiHE tyn this
indi@dted het 16k YARITTERTIS talhid el P QB QurifidokRtind NErnle lf@&i/total
feed enters a first contacting zone at the start of

prodaichpedyre stabilifyses aseessecly Bg'at@npw@plsppetrq»lbedtbbr@ontrolhng
: r cti zone, .Ot her
comb STRECFHIS A K08 bt R 28 LS008 R DLty o

comﬂaﬁfmeﬁﬁﬂwfe@f Stdl sbntreltimgroficunctingdetiditiong MRe IRl udecongblling
eter a are the t enper atures I n contactil ng zones t hat

LHSY. dePBSRN G mEessHre BYdrpgrn yntaksy cida deack flavy oF eprabinations thereof.

§
1007 395 ° SaPEAT S EE Rt Aol Bt Lo RN BT
aspliafteresraadpe otheabsphalt@ids h8refCved Ohale niHThtaming4dBe MICR O&htent of

the it Rl Bartainme! e M et BBy FEETLA Bgiogbicher

cont@b@dt @mpbRaied Hﬁg] kdsuitin 6aREh OPEVE BRRES ﬁﬁ%?}:rrédﬁé’é e,

di fferent contacting tenperatures nay reduce

stabgliy pﬁthe@sucbstigh@(tqt@rm@d@bm@me and/cx life afiene or more of the catalysts.
r Lve t the and/o t he

Con?r P f"l o ac#m ﬁeénpcerra -eB ydfogen uB agg %%ec%t%fl%t i&}éﬁzetcﬁglysts
desoalideI ﬂéreﬁf alloAlN taady; @Eplﬁﬁem RO B t&tieed RHIE tHeMICRI don®AYof the

when the first and second contacting tenperatures are
crud@rfee%%mﬁ changsp bwatrﬂa%veir) spall gmorsich ot her. For

v

oA HEPh B A BN LA GENG, FRALREAULSR b peaes

in onmmt motei dmgtaz:nng zm rmaydietﬂiﬁfemhh eOperatizd ytsliffapnt temperatures

descri pbed herein, irst conta tenmperature, my
IR U A SR A SR B e
crudd@CedXetal gﬁﬂi\l@ﬁﬁmﬁﬁret I’T‘Ple ChiidGed E&Hers 'ﬂ firfi&obta &ﬁﬁg zone at he start

contacti ng zone w th the first catal yst and fourt
of a @measwsﬁx fiagt contaeting ghperatwepetha ttemeerpiuiecon theofisbedngasting zone.

othicoftaliSe R e tgt B, ResriaRPaRIG b ripelture, fourth
tempPer R, beRRsay £64sd teRPelafurbd® &)hﬁb@ﬁn% o8afks ik é{felﬁ()&tibﬁed after the

the TAN and/or C5 asphaltenes reduction in the sane
first cpuigetingeanenefirst h@taqtmgtteran@a%e@mﬁm be dne tange ﬁgm 100-420 °C

and 5%&%% %E)H{agt“l\’rgj‘{emgﬂa \%F grbal Qbe lfl g nran,c%.:e tii%% 1@2@ ITOJ) l’&' §d 5§ °C, or 40-

es 0 rat
60 °Qrcﬁff61feﬁt themshe fh’@ﬁco%ﬁﬁi:tlﬁg’f’ﬁemperature In some embodiments, the second

contacting temperature is greater than the first contacting temperature. Having different

contacting temperatures may reduce TAN and/or Cs asphaltenes content in a crude product
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with selected arrangenent of catal ysts and controlled

contacting conditions are set forth below. Exanple 1.
woe@pasaei on of a Catal yst Support. A support REEUS2004/042343

prepared by nulling 576 grans of alumna (Criterion

L MR R S p——

than @fhe hAGit A TAN bhé/oACk dsﬁh@rteﬁ’e':_xeﬂmdﬂiﬁl?ﬁ“ anynehdnaBel Fitst Bad second
mul l'ed m xture was extruded through a 1.3 Trilobe(tm '

contgfiting ipraperatuges &g thretaiects Oyovlthllzéo €otsach 9thein cal ci ned
t
2ug§%3§&a9§gl?#¥“ rcspccgﬁac‘c%lggggé %lgcgea%ﬁrsgféazt?ﬁ’ixgt@?%g%{ja fourth

catalyst(s) anéd sstEitdntacaing poRcedy um;haieLdtlmih:atagyst(su)r deacigbed Heeein.
furnace tenperature was raised to 1000-1100 OC over

The first copastang erweratus 1Ay Re 139 thand ths seeond GpPntacting fempergture

mayR l% %@yﬁe t@&n%& g@ A crud@‘l;éeé PR Frst 'c%ﬁ{aeﬁ'ﬁ%zo&%ﬂg{h@ RrQfcatalyst
port, grans ganma aumrm

and/ (mf foai“th) hﬁathjfsm afithe hi ghef)@ﬁﬁ)egatmrmf taledntact atituthe atheacraﬂalyst(s) in

9781 f thet |
the s anf A BreDRE Zoeirat s Rt ek S T AN b ool eduction
in th@%fdi’le@&‘éi élétﬁz"e% HIROT ANV s @bt BRds red@/tidn id R same crude

upport had a pore size dlstrlbutlon wi th a nedian
feedm‘hee thi fars ead segond gontacting tempe@ires ae withen 161 @l nunber
of pores in the pore size distribution having a pore
diameter within 85 A of the nmedi an pore dianeter. This
EXAMPIHSe denonstrates how to prepare a support that has
a pore size distribution of at |east 180 A and

i nSlopdiaiting qXéﬁl@%eS@ SURPOAhRICRFr A e CAl AU PRI IS N desy Stems

Wlthéelegtre g{arﬁ%%rﬁ%}f ot %y%ﬂaagp/gght%i Lciéé{a&fﬁ%eé}girl@oﬁ%keset forth

belolveast 230 A. The vanadi umcatal yst was prepared.in the °

_l_,_u__l : TEe |UI§I Olsp glERt‘Pﬁ g‘é%g%égg?é)‘%/

ﬁmg

576 %ﬁﬁ%@f ldfﬁrhfﬂﬂﬁ@ﬁ&ﬁfdn@htﬁ?&tb‘ Eh(‘P‘FedHn% &4 Y 1ieRiEkh Cit)IMichigan,

rams O VOS grans of deioni zed wat ér.
US.A. )pHﬂo585 lgeansodfiivatonandad g of giisial aittigpeid fetippmintutes. The

resul Rl T b PN O Rt S ERGeCH e SO AR Bween 90-

125 d('f |2 1fln %&n@@aﬂﬂ% “fi,e i regﬂwd%n 6@0% éxﬂie@f LGB pport

at” 480 0C for 2 hours. T e resulting
witheanédiampdreQdiffetgr afrE8208. headiciney spmorgwaamlaéed in a Lindberg

cat th the bal ance be T anad
furnfiy Gt Bienolt ebnclsuarananrdfa 1RO ERY dvel 13 Reafnd Hen

heldﬁﬁ’ﬂﬁs 1‘1&@3?6161 h&frs §5Qroﬁuceath9 @ﬁ}?po‘t‘lo | THERupho 1rﬁﬁld€3\fﬁr/gram of
and a surface area of 110 nQO%ﬁ Addi ti onal |y,

supporte0.000% srammefeganuha plomesa, 0rD008 granos ef alpheealumina, 0.0208 grams

i butio he v ,um cat aI t. had ore .. .
of ofacispi i Ore b BRI MERHE ¥ Bhe R dRERGRy ciffipegion
The SXpoRIRd des@nist hho$ 11 hie* [y 20 @t gﬁre&fohﬁn@@f ®I821 &n3/g The

catal yst having a pore size distribution with

suppeEirhad gipgwe siée distribgtionawish a pedian pore diameter of 232 g w1th 66 7% of

the total number of pores in the pore size distribution having a pore diameter within 85 A
of the median pore diameter.
This example demonstrates how to prepare a support that has a pore size

distribution of at least 180 A and includes at least 0.1 grams of theta alumina.
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Exanpl e 3. Preparation of a Ml ybdenum Catal yst havi ng

a Pore Size Distribution Wth a Median Pore D aneter
wo@Ro0Awe19enst 230 A. The nol ybdenum cat al yst waBCT/US2004/042343
prepared in the follow ng manner. The al um na support

Exa %r C

Wltﬂ-h Méﬂihh *Idﬁ‘@ mmmeg Aatlieast 2311 At iThe vﬂﬂeﬁinﬁlﬁ Qﬁ&[}%dwbyprepared
conbi ning 4.26 grans of (NBU)2Mb207,. 6.38 grans O MQ
in thg follpvg_lgg RARET o’?hqﬁjwwpp@t 23?6@1%11@’ the method descnbed in

e
ExalfBE 3" b3 AR AR AL WY vordfinf ke SRR s PO hRBLAR Dy
combinirigl 7.9 geambsdfi VWOSOF, whitheB2sgrhind f daibmzbcéwated AqpHbf the solution
cooled to roomtenperature. The pH ofthe sol ution
Was&%?' 5.36. The solution volune was adjusted to 82 nL
W
el AR, SR 00 2) R UERA) SHARKS forkd i Bigikion
solusad, age¢dfor 2dgmds fvith oﬂcdsmmalsaguanbn,atrmdgrt o2& PC dgyi demerablmurs, and

dried at 125 0OC for several hours, and then_ cal cined
thengalcipgd a d8¢ o for hbews. Tivﬁéesrﬂé@awﬂah@t eQqtaipgd 9.04 grams of

Vana(& L 'epggang b?%at?lﬁﬁn@n hé@ah &Q%H‘{gjﬁgg rgr?%anadlum catalyst

al’ance bel'n
had mpdmt ksmrdimlbaﬂi@i with ahaelia poe disnaea «i3s0 A, hifdrenomivelf 0.69

o B8 RG0S S A8 oo e 9B 7 Sl t4TShTaPHRyY of pores in
the I%I e 428 Qfstﬁﬁil@ﬁ)ﬁto? Ithend‘m&ﬁmoéaté?%t $ad h%of&ﬁaﬁ@lre? WHhEE70 A of the

stribution of th denum cat alyst had a pore
meddingoet diamstdrhi n 86 A of the nmedi an pore di aneter. This

oS PR Yy e B Sy P ulbr el hetie g poe

size Hﬁgi‘tﬁlﬁoﬁ%ﬁl Qhﬁﬁﬁh%r@(ﬂlaﬁ%tek efatle£803MA. Exampl e 4.
repar atl on of a I\/bI ybgenum Vanadl um Cat al yst havi ng a

. y pmving a Pore Sizeddistyibution
i B, 70 R LSS XA ) SRR, 18
preppreé prattedfollywirnpemamich.oThel @mﬁ’fmzbﬁﬂ)pbﬂ pEemma] 18y the nvélsod described

i mpregnated with a m)I num vanadi um i npr 1%natl on
in Exgample i dﬁasdfr@é%n@@ Feith %Fr} en‘ﬂnf”inﬁ’éefgné%?

molmgtﬁ%rﬁ}im%i)égﬂbpéﬁ]%lgnén4wgsr 3%%5?@ g‘ bfirfg 4.26 g?agms%fa”‘s

grans of en peroxid H2(O2)
(NH@;NMz(gf,W grhmms od Md (e bl 18rgraves ()MD% Hoénd0.27 gngradns  of

monRGR BTG o: i P ] G eebp LA et daturs The shury
was EALELG SPIALhOTNRR ATk doPids 0P B@ﬂ&?é'oﬂtwnewaﬁ:ooled to

second sol ution was nmade by conbining 3.57 granms of
roonVEBQératiten T pdi afthe sblution wak 266. Wiesplutibheofumeswas adjusted to

5 ol uf‘ on ang agcond sol uti on were conbi ned and
82 ml, yith deized¥aieh zed water was added to bring the

CoRé ARGNIRN lsnkﬂﬁo?tr( 160 LHaes) Wais hifpRgnitkd Whﬁh@iﬂl}tﬂﬂﬁnum

nol ybdenuni vanadi um i npregnati on sol uti on. The al um na
lmpmg@tllonm)hgmt agedvipt P hotwe withl gdualanmamglaert@m dmed at 125 °C for
regnatjon sol ution, a 2 hours w.th
seve glg‘,%o t%g]@ celgined At 480 ‘%egor 2 hours The resultlng catalyst contained
0.04 grams of molybdenum per gram of catalyst, with the balance being support. The

molybdenum catalyst had a pore size distribution with a median pore diameter of 250 A, a

pore volume of 0.77 cm®/g, and a surface area of 116 m%g. Additionally, 67.7% of the
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dried at 125 OC for several hours, and then cal ci ned
at 480 0OC for 2 hours. The resulting catal yst

w@omsasivet, per gram of catal yst, 0.02 grans 0PCT/US2004/042343
vanadi um and 0. 02 grans of nolybdenum wth the

' . . adi um
oA B Bielh (BUBRY dre AN BEREIDBIA Ryt pad 2 pore
dianpserewithia ®6tiesf thé m3d@anportkisnateranpl e denonstrates the

preparation of a Column 6 netal apd a Columm 5 netal

cat nge\ffwn%f&ﬁ ehesprapargiian of H{piugH umetal gaialyai kaving a

ek : : Cont act of

pore}@icﬁgtélﬁggmﬁerg&nv]\% Hé?ﬁ%rggé%gt a ?}ét%@%ggﬂu L?Ilsé'r react or
Exawmiple4a Peepuration yf pDdolybderaim! Vieradiuml Catabyst Bavingpatbre Size
mol{BiRnSRAGRadIGh VBRI st Kis lthe RAMSwWARY IBRE:. YRk biina

the reactor with catal ysts and silicon carbide
suppoz prppregd bgitkemethad Meseritiedlis Exampleol , Wasjimpregayted Sutha

iJicon carbide is believed to have | i f , .

mot el i3 B2 i iplcRoafion St epsd s Bliogtru £ M sotution was
madd 85 @ombRAnd BRI £ bAmsAbL NIYSDS 309 oRard 6;!11%@3)"0.'56' ofins of 30%

equal vol unme anmount of silicon carbide before placin

hydrogen pgrexide 8130w, 4 srammelaaenasghanelsanipe (MEénsandf3. 2hgrams of

. . r fe flow to.the.reactor . from
deiopEBE Wfer {Mori Myt g hMIARAIF B Pt Bisitiion of e
solidsl IThe dBate@Edlutith WS cEs1ed td RBRLeaipetdige b0t tom of the

reactor to serve as a bottom support. A bottom

cat’afefend wlytioagyrs eands be comRininge’. 52 grasm)f VASO0s with 40 grams of
: i tJ.pne I ] . . de 1.0 fprm ac. .
oS4 R ek b LIF T SODLEALHSE AR Sy
deiosizze waies twab bditeid o bminighhacsmbiinad sglotién dolametugrto 82 mil o Aield the
-thrgp. 7%. 0f .the total qur,rber of pores in the pore . .,

mol {dspurg{vapad B M BIRERAPHEP TG r B Al RS i amated with the
ol o T a9 80k ka7 10 OSIOTESHBLYShiod agnion,
driedhatcliZd| °Qfer sayemith@frs cadathys talcined bt 430e°® fdrantamrd eThegreaulting

STt o O
mol FHABA@A L WK the DARNECHERE BuBpdH. dﬁh@lgﬁ@{%&l%{l&%lmﬂﬁ catdl}St had a

m ddl e catal yst had a pore size on Wwth a
porersisgidagiripaion vditeamediangfor@ 8iameteaniof B06A. 7% of t he t ot al

nugher  of res in the pore size distribution havi a
ot B ameB PR s PRI Re RS Sk R A G 5
metal BgalbidtivingGaiond Misd deibwionesitla Bddhaithe Sanltes e ht 18 230
0.08 grans of nol ybdenum per gram of catalyst, with
- the bal ance being an al um na support. A top

Exampl yéBA Hd CofudéE &'@Vlﬁl %eecgidég S mné tl\é‘%ﬁg rfebctor with a

centfatly positidmd thanioaelliwgs qigped Wieh thefmeaiupley 3¢ miadra

pore size distribution with a pnedjan pore di aneter of
tempeEUIES Hpepengiaerbasieds e sawlist beronybitasmedby éilingr therspace
betwgiérh ﬁ]@ﬁlgérghé{gg%%& I BR DGk g@&t%g“@tﬁl'c%wslts)/anﬁ AR arbide
(20-grid, Stanford Materials; Aliso Viejo, CA). Such silicon carbide is believed to have

low, if any, catalytic properties under the process conditions described herein. All
catalysts were blended with an equal volume amount of silicon carbide before placing the

mixture into the contacting zone portions of the reactor.
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Silicon carbide was positioned on top of the top
contacting zone to fill dead space and to serve as a
w@e@heero2zone. The catal yst bed was | oaded i nt BCHUS2004/042343
Li ndberg furnace that included five heating zones
corf es in r
anPEIRRE B Aot Dot pALER SR e b B I Readthydd o bortom of
the rdedeor C 8tlzby Shibidewes pasitiondd dt the Hottbnoafithé rGcr gasEOLISs a
m xture aof 5 vol % hydr.qogen sul fide ané 95 ol %
bottogy eHpgEn Ag wom%ta% ikican SFERIIR SRR 20m ) Wag pasitipned on top
ﬁ;}ﬁ? 0 )
of th&s1§i +ﬂ Ea%l 91 Coné)ggtrtcghggﬁ'lag% ootn\écgtl}g?)ggmn caPaflySQ Hﬁc?é pore
size dhbmbmd)mwsth@fmmampmtd)améﬁem)fdmuwﬁh 66f7 % bﬁthe total number of

t tao 204. 0 OF
oo RS8O0 T £ LK S22 0,208, 80 490,00 o por

diamBet. d*rﬁkgb&{onf%ag@a cdntEn&PNHos gfdﬂ% AMESHIRN S 400,625 8dms of
I ncrenent al 316 0C (600 OF) at a rate of 10 OC
nick¢l por gin qf@atabcan,rwnlﬂt@ ba@mmabﬁmg@nzbmammmmal nt ai ned

376 o Aot sty CorhidR s ) A RO BEAF ! gt he

bottdd® béritactihB @ofORS RSl N8I dIRNESt ARG z8hed. OMRIMIAI1E 82hlyttthad a pore
anbi ent tenperature. Crude fromthe Mars platformin

size digeibgtior with apeedian pw&shamu%@%%ﬁ 1 with 6Ae/3 efithejotghnumber of
pore%gletﬁg p{)re%%zg‘r‘?i%f h@ttléé{; lgaa/ é dr%ﬁaé%rg%(gr \?rﬁunfﬁrﬁ& :l)? tl‘?eAfmedlan pore

diamsteaBhé Amedtile catdBbl @)nkalﬂdcﬁ) 07 gra'ﬂilﬁofﬁﬁcl&e aﬁcee @&mﬁ el
to the top of the reactor. The crude feed fl owed

molybrpryy Rett e o sRiakyst MHethehgline heiag an ARMIBA SUPDRTtId| e
C oﬂttg‘? {:éto?st?sﬂﬂ%ne ROt ! ?}ﬁﬂltea(gfﬁ gﬂlg} %89 5osi@HEd Rl Hf the

supp e reactor. e cru was cont ac
middi¢. téntediap zofie tohforinat tap yeitacting zdne. fi fﬂe sencaalpst Hayt (arpogeemze

aiseff o ah sgas BEPoRGIRPHALSS HEok grggrdetion § Ariereal or

Held3Mnb@s iariB§l cBhASBUIAL
R e R IR Pt

Supmﬁre heated to 370 OC (700 OF) and maintai ned at' 370
gcﬁglgcr)r\ll\ga?r hou:?spoﬁl'[{%n‘gg rlgtt(g)n ?Sthg {or?tc%%ta §£§ %mf tlatfﬁf:(ﬁéaﬁ%pace

crease al ne

and foGkive\ws B Preraufonee Thad ¢atabfst b&cﬂ&a@ﬁhdéd)mt&ﬁDlﬂdtbaxrgSfunaﬁdthat
then 388 0C (730 OF) for 500 hours, then 390 0C é 734
inclugpy fie, heam@@oa%?cgresami%w gorehget Z0n9.4he fop, prddle.ng bottom

com&?;al&smn'ghgnétﬁgyoﬁ &.t(that is, the crude product
t he c

exite aI yst bed. The total product
vva§h¢ mtadw;tm verk sulfidedbbygmsrolliigjng d gptemse nexiper aff ovol%d Inydrogen

sulfido g waihd o SorEets g dbes ot Zhatgne rieed e of ggseous
m1xthf3:epe§ ¥§lh§1@ (A df@@tﬁ%a@ﬁy@(sﬁcé@éﬁblﬁk Nis GBNEduRkddess pakedT the

|ng t he sys em was heasur ed y a wet test neter.
volufﬁer@f catakyet) pT omipetatwas ofibe contactig %Dnamwlesﬁzladrea@d to 204 °C (400

YRR SO U R ——

zoned $efd FiLREGIMEIrehienREF 66 B G EE $600 °F afp eAe B 50 <§>§sodvrf) per hour.
product properties are sunmarized in Table 1 FI G

The gontaing owgs Waye Tegntained 5t BES & frdan povr tean ingrgmepiatly raised to
370 ¢ E%]OQB) (%Glfq%o%r %gélj Blia o354 l’(fl ¥r two hours. The contacting zones were

allowed to cool to ambient temperature.
Crude from the Mars platform in the Gulf of Mexico was filtered, then heated in an
oven at a temperature of 93 °C (200 °F) for 12-24 hours to form the crude feed having the
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content of 0.0075 grans, a residue content of 0.255
granms, an oxygen content of 0.0007 grans. The crude
w@e@doeiozhad a ratio of MCR content to C5 asphedT/@Rm84/042343
cont ent of 1 9 and a TAN of 0.09. The total of nickel
prof s UGB T08 % HOLEP The FOR HERa0l P g of e rscor

The angé &3& fl@wédttmnglﬁ teyteheat W&;EI’@p aoRER A o, Im‘iﬂ@lte hcom‘actmg
the crude feed. The %atalysts gﬁl may be correl at
zoney BotqHR CQIEFHEE £ONE-EE PORPR HRPYL ¢ GB@%PtOI} tTheccryds fe @f&s

{ I,
ool 2 SRRyl oo gasis o, MABE- it s
conditioms V\(eret as) followsi mpo offeytropemgastthehecude fdedguovided togthe reactor

was § N Bl Qo0 R SCRPETIGRY Wit o areRREv it MDA (BT ps)

The ?ﬂé@&nﬁ’a@ﬁﬁ#‘ 50&9 Wepe Héatéd% 370 {700 °PP£H@1§151 nRind &REeC for
eed wt top, mddle, and bottom catal ysts. Over

500 houraj Berhpe},ta‘rufeswﬁ eherhhreetcpnmctmg\ gongABiero fhentincreanet avd imagntained

. .onl h 20 0oC, .F o
i 0 SR i EREDIRS RN T S0l A st Regon ) or s
hourE hRén 30 Cc@Baloyy foe 1800 ho/m&yalﬁfthérh@zpe@ &1 ADST) f@ckmoulours

been af f ect ed. Typical |y, pilot unit run time of

300be M(prmt @hat és, ithe citrde pmﬁlu_@ andgaspexitedtheeatplyst bed. The
totaltcfﬁ ed’ C Y em{%h%ce%%?tﬁ% O%eﬁle qﬁgﬁ?&‘ﬁl& aratltglat Igctggégscﬁhlﬂg separator,
the tOiabprotlixit twag Bepirdtbd tntore@i cﬁﬁdepplfoductl a@d@hgr Gas inpirt toeths tystem

180 A and additional cat alﬁ}vsts havjng a pore size
was gleagrehiit 3 BISHLOW cantiiler a Fas sXEING; tAmBistm Was mepsiigd by a wet

test R@&mo%gdé@%d@bt Mshwgnghlchﬁf§ﬂal9%é’t8fde%pﬁnfeoat \%lght npercéentage

es Int pore size stribution havi

. of cqopamentis aﬂﬁtemrudn product4AThéreslts histedao averages ef ﬂhlealmmed

.Wwith controll ed contacti condi ti ons, produced.
weigl, pelpiRdsh O PSR OB AR KPR B QU aragd in Table 1
of FRegsured by P-value, crude feed/total product m xture
stability was nmai ntai ned. The crude product had

r edgskaviTim\l able duibe drusk pwdust Bath pengrany efduudaiprodigtyg sulfur
contglﬁ Sgg%ﬁ)gS gpagnvé]ael ?e% cf d BRLEED f ¢95 § atmsr gn 8% %’eﬁl co%@gp §£0.0007

e resi ue CO ent "an

graniéoﬂﬂ@ﬁfuc@fprédiﬁt Bidgeatiplo@MICR d(\ﬁiﬁen9ﬁ9/635 és];ﬁ%@fes thiaset of 1.9 and
erties of the crude feed. Exa Contact of a

a TA@)I 98%0%@@6 intaliof migkeland afapadiymryya nfii—ﬁv@b@npor e Size
Di gL s éétdg?lib %HT%QS@WM%%&Q&HP Héc?b}pfr@gﬁfrﬁfg d \Qelghtlgagggrage bed

Bet ween he reactor apparat us-(exc
temptebeure (TWeB Ef derson tlmriEng:thfof tlondradt feed. Zba est)ilystsétvak sy be

comrJfi it SrPerRRITAT B CmFy b E iERId B SRt U o

decrbdies, %aJV‘RBqSlngx%ﬁé‘e%' bﬁgi 8 i3 a%&ﬁ?ﬁlbﬁ répre%l@aﬁloﬁaifa*/)&gl“ Yasus time

m xéd wth an equal vol ume o l'i'con carbide. The
(“t")fouheprbessatnt bbthetcoudelfeed wetbe opntaeisng zames déssriberhinghisteirample.
reactor to .the bot f e .reac The react or,
S N A e S S R
time3bt édn@iRtif@k Rhilie NMESWRPEId topNatlid, ahi8oherhtcanlyiis. ther a
reactor to serve as a botton1support A bottom

majeriy af herpsiimectha WaBiod éhwmt@m@g(zeoes:wﬂy chgnged approximately
20 °80%|rc§rr|1 glaa()elgr WPl WtAI?F 1{ w'aé: l%]ssso% 9) e(js?lma‘I?e that the catalytic

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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forma bottom contacting zone. The bottom catal yst had

a pore size distribution with a nedi an pore di aneter
W@R0032G827 Wi t h 66. 7% of the total number por esPCTIUS1964/042343

pore size distribution having a pore dianeter within

oI Shab g AREh RS ShABRAS e K BRALAN GRASM having
a pomistAcelistibutioprwith ofnediah poyesdiameter lof hhlea:ha|88rﬁ§ @ncbﬁid‘l@onal

support. A top catal yst/silicong carbide m xture
catalaﬁega\m&aﬁa@. SMC&H%H{"HWW dmedign mﬂ&%wp&amabetween

90- 1ﬁ6)’ ge wit at RaB doBso dft‘ﬂ@ tdt q{uﬁﬁ;ér\%? Re@?n t E}?oré QiQe ‘El%hﬁl&ﬁ%h

pore size distri utlon
having mpmaeiuarméteﬂ\@iﬂuﬁ\%\l& ofthé ﬁlel’l%mlborb kiamaela Iw11lh1waib’emll@i‘

contfila onhiog plogos B8 PrRbChEH! hgst Bastudbanterr s
meaduPRl l§yaP fhat crh&ECer&j/ﬁQal%rgﬁlcg hﬁﬁﬁn@ﬁaﬁh@}k%s ﬂﬂﬁlt&lnédz The

grans of nol ybdenum per gram of cat al yst
cmdbatosinddlaﬂecmeélmm meducgi Ni/ddhe c@ntbmtdzﬁdua@l pxhﬁnrtcom.tnmdand

reduih 3L ont i s Sgp SRESTRSS SR, SIS miedpaibye oot AR 2V oo
contérﬂ adap drﬁuquradddt Wdbo0g -f1 11 @Qhéé&%iropdi}ﬁés\kﬁﬁﬁe ERME feed.

eatlno zones corres pr eheat zone, the
i o G ms@]fm-trﬂam Rore Size

Dlstﬁi,@ﬁgn g i én @%&.@Pleagﬁ;&%ﬁl ﬁgﬁgé B QU TRIAZEI ThE reactor

appafdies @keupe fdraksndrhigsmand toitait@f cohectingherss), zanagyst sdfiding
contacting zone, hottom cqntactjing. z ? and bqtto

methodpsthed 6f st firtoial DrofacdBohad Al weedydBa thecris product

weretht g’an%ﬁ&shde%nﬁe'a% EhAp 3>{| Fadh ﬂﬁ'ys‘? Was ﬂpﬁﬁ %th%%g%g?alume

gas € contacting conditions were as

’ ofs1h¢odgadndegen gas to the cr ude feed provided to t he

t or 1000 : \ 1h,1,
g S ROt eagin vy iy i B Pgeabigivia Bt bageom of
the ré&'&ﬁs THE réachR 38 i1k frdGPbdHent RO pARhe M 0B NinahMed Satcon
260 0C (500 OF) for 287 hours. Tenperatures of the two

carbigle taa ppsiHgnedon dke bostom efitbeircagtor dasate ana bawemisappast A bottom

e L e R
formQYotioat ccﬁﬁzﬂbﬂhg ubi%e. 'Hfédao&ib&%a%ﬂ?sﬁﬁd(aﬁﬁﬁe iy dfseibutidQ with a
hours for a total run tine of 1173 hours. The total

medjgp patrediaragier el A/Hb Withee-&¥ ofrihe fefal nepher RpEsg i dhe pore size

r
disufiF65 bk g oo B8 il 39 LoD RLRRNBL AL Thp potiom
catalgistrinelgdqalro l:]egmms @f mbhygbdeman end riotugtantsad niqgkel peyrgaam of
crude r od 0. 0023 ams of sulfur, 0.0034 grans of
catalyst, yih th eObai 38?13%‘1 g‘\/GO and 0.378 grans of

regigye Q@t‘?’élﬁdo@@@ébﬁf & €80 8f> Y0 Sdsat Qbﬁ &f th
are tI iljlsztitg [ r11 TABLEr Ze?ﬁ&g’c(ﬁ T)En S Ig?a ¥ %&9 the

bottate noniattingtzese tofatm ctlamtba@omtmgtlmgwor@r ddre o e@tawstthadtdwre size

s B M kLR
pore§ AHe Eﬁfe(?sdéé(&sthblﬁionhﬁdn@ éﬁ)‘i‘é deshetédNvitidin20dl 6€the median pore

Ni /V/Fe content, and a re ed ox gfn cont ent,
diameter aThe toptegtal ysé nshused P03 esares of Miskelrandd. ee@ms\ghimadybdenum

per grre?nsl og %ﬁaﬁgﬁ mtthealg]aqan\é%emg alumina. Silicon carbide was positioned on
top of the first contacting zone to fill dead space and to serve as a preheat zone. The
catalyst bed was loaded into a Lindberg furnace that included four heating zones

corresponding to the preheat zone, the two contacting zones, and the bottom support.
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content of the crade product were 99% and 100% of the

respective properties of the crade feed. Exanple 7.
w@vsme192nf a Crude Feed Wth Two Catal ysts. TPEI/US2004/042343

react or apparat us (except for nunber and content of

co

Se%g?ﬁ%ﬂh@%(\ﬁgl??%a) h%?{ln tP(e?‘?r%gS {}S Eug)}r%éllzg& ﬁld’f'%}le 2, FIG. 9, was
fed toaliadoy of tiRubidiat e Iﬂiﬁid&d‘dedl\ﬂb@ed feosgnmbe @Sehé&’smnebteﬂ

i n, Exanple 6. A crade feed (BC- 10 crade)_ having
contiingEpRs, HStemFRRIAFIREZITE anghpottom synnert of ghe RasCoT e@h? grude

0

Feed R O P et 38 L R s e of bR 2fs0 198
contmmlg&ohahngnszwexe as folbvizotationofShydpagen gas td the crieledbat provided to

Th i t] folyl X f
the 1Ry S (MDOSCHD: TEERY Brod fetid wetsios Magodvpa
(101\4%52,0 M@%&H%oﬁé&i}l;%ﬁ&) welleﬂé\étem§ 260 RCX50@9T0) RUSSARERed at

9 MPa (1014 The two contacting zones
260 (e (ﬁ)(}f&ifced87 ﬂnowerr&nmleltawre@ of3hg t§C coBBOIEonep wet then

iner 0 S gIRa RIS b GO LA A gt el Cgr bl L 1ap gaisgthen

288 d@f(55wwf@<235$1bﬁ@ théR 815 PUGE0PTOUBES 60 Rsrs, 28WHRRIMA3 °C (650
ofcal ciu pm of sodium 0.6 wtppmof zinc, and 3

°F) fox pffhhaots @é@tg mmtlﬂﬂﬁldﬁéd@um oduct had, per gram of
g o OSSR ey B O T

The e&8lk @rirluctAdhdi dniavBabe FFAQD@E 0.42andtn bha@ags nBegravigv€12.5 during
are listed jn Table in FIG 10. Thi.s exa

|
ProCgEHish slilhe&rl&e Rrpcict Bagh ﬂ’ﬁ%@?ﬁb"%‘fm%@oélf‘%%og%é araggsqf sulfur,
o.oogh?gra%% ﬁg%lcl Sghg s uceé)o%@o%%%rzghss&ﬂe% éoﬂﬁdl'u%nal

ange o a crude “product t

, propartree dﬂﬂmctniﬂél}hro@ct ecusted ib dtAABLE alioiflth 9.sodi um 2| nc

t t il | f t,. , \V .
cobB TRl oS Bienfee S0t (At "prvanceags daving
pore%@zé’d&ﬂ%tm%@ QVltllCh?ﬁ{‘édlﬁn b8 difBeeLin & RAnpé BRYEeth 66-18D A p@duced
crude feed. Exanples 8-11. Contact of a Crude Feed

a cnwemd:@uﬂaa@mda rpduceSyigkNrasredhiee N1/ YArd m@en@cﬁmd@dpdwd oxygen
contCQt La 1V§ 0 fhe Cpgehttﬁe%%gtthe crﬁ fer eqt \lxlzﬁllé 4 %Qeact%{l

con ones

contéll}ﬂ dfitted di@del(‘jﬁﬂbﬂn@d wee997,taad 00wy &Cﬂdé tespeipe @tcbpmtles of the crude
net hod, each crude product analysis were the sane
feedas described in Exanple 5. AU catal ysts were mixed

ExaMiid7. SCohGRPo£2TRLEEF b WitiP TWEECAATYsH. %h&eﬁ&&t ai)garatus
SS ot herw'se

(exceptdbrmtrelobr ailtheormtentad codmadifg zomes ) catalykts che totalemodlmt separation
fromthe top of the eact r.to the bottomof th .
methsh e Prodhr’ el sieand: B R SUDHLTE MEMGH "t PG E: dreribed
in ERdmf1@eh reactor to serve as a bottom support. Each
reactor had a bottom contacting zone and a top

c ordt @uds f¢gd 730d 0 oivideg hating threaprabgrtics surhingtzes mél?abl%l?e FIG. 10,
s PP TR A5 S R BB ot o
contacting zone, bottom contacting zone, and bottom support of the reactor. The
contacting conditions were as follows: ratio of hydrogen gas to the crude feed provided to
the reactor was 80 Nm®*/m?® (500 SCFB), LHSV was 2 ™), 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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of the top contacting zone to fill dead space and to

serve as a preheat zone in each reactor. Each reactor
woer®sleeded i nto a Lindberg furnace that incl uPEdUSO4/042343

heati ng zones corresponding to the preheat zone, the

t

\M’l"hg %H}dg%'f%c{]n&b lﬁﬁ: L Celivr?%g T%Na%gg ?1% rgr? 1 an %Q?Ira%é AIPT gravity of 16.2

durlﬁ@p@hystdgs IThe@auteqaodictiBadl .2 twtpem O Balcitin, 6V$ppm of SOdlum 0.6
positjoned in the bottom contacting zone. The catal yst
WppIR OF Gl AndFewingraeh Retassiyity | Lhstcruds pradic rh@équsfgram of crude

pro %?gﬁggg{:&m\?\?fgﬁﬁuﬁe balggerr%ﬂd%g?%en gpﬁ}% fa sup or% 8&0401

granMﬁrbsiéml M dditieday ptopsities oﬁﬂlea:ardalpdmhm xteuliged ihZTathB Jn FIG.
with the catal yst having a pore size distribution with

10- 3 nredi an pore dianmeter of 180 A was positioned in the

t Olffh%%@iaﬁl?ié a&l&%ﬁes thHﬁcdﬁPJcMHQ Sﬁmmcﬁﬂeafex& Withafe Selected

total content of 0.04 grans of ' ybdenum per gram of

catalyatsatifhspore wize Idlstrﬂnmbad; mra:lengﬁecvfrﬁg) k&@p&@mdmd@dta drudd produkt that

had § P T AR RpedtshlRoutt ot Sadiutth oinC Bl mitefiies comaptwhile

sulfig@otlelt VGO lcbiierk, 61 Rkid8e Bdntéd b€ tHedBudeBodvBiSwere 76%, 94%,
ositioned in the both contacting zones. The

and E%éwéith%r@smﬂlm@mmpmﬁdm Pl’ud%lf@&ﬂyst i ncl uded 0. 143

Varﬁms mmmactmgrmwhdem rEaz:atr@dcyﬁ bf)}idrdttusi (lﬂcépf ﬂ@!r d& rmmﬁeu afd
crrB was pOSI tioned in he tOp contactin Zonhe.

cont?iﬁ@f ﬁev%a@rﬂﬂﬁlﬁ%?a%agwgﬁalmgﬂﬁ%g mithedazadhyiofal gradygt separation
metidd LdcA%nAR ? Rt Rerd ﬂbelesgxrfl@r%@ﬁﬁéc?nl}eg’ 1nté9<§mgle 5. All

mol ybdenum ca yst as descri e top contact
catalysts evené nﬁmlnvpllt}esﬁcwmrbld&aﬂa veltulne satlol aféh pams &ilicken -nbﬁde to 1

part Féé()ts%l 18{1]&%% othgﬁvtvgg { h c &q{qgrly%ggqfﬁfiq S]e.‘(gél%h eac reactor was

fronf @k 3/ St the bdab P RLthE %bﬁbrﬁ%f Merbatict. SHoeNBrbBvas positioned at
positioned in the bottom contacting zone. The

the hotiont ¢fi aaeldraaptoy teaksniegsrsi oitlem syiapert-yEachi reatiod bald a peftom

cont%tﬂlrﬁpsz%;l? L cohtagglg%zchfagmﬁia ﬁgheoc]a aéﬁg/glghcg)}lu gar%ws tIrﬂlxtures

werd Iblecddah ah&@)n%tlﬂg z@ey B BahSeqeR dilicohe ﬂiﬁirMBS & Positioned on top
catal yst/silicon carbide mxture (12 cm) was

of thg den eqriprsagizang Rl drdsprreant iherTyome Preheaimong buesstirpactor.
f
EactffRaA0Y Sy Mied B FEIROAR thilald ol i8S AR Hefithgf s ©
corrct@milding tonhs pfahedtenoael, the tvancdneatingl zones gmdtherbogbmasupport.
t f 93 0C,(200, OF) f to f
t o e foBuneaie R e iihed ey E R Cph b ppsture
(48 e?da'?' J Q%! ipg§iflohdd 115@195 Bottbm Edreactidd zodd efl@cﬁ@:ﬁy&%ﬁéiu&@s F&gﬁ'am of

to'the top of the reactor in These exanplé
catalfyste . 1#+6 gveseh aflmaypdentine 0,04 @ geats of nickel, and O 021 grams of

phosphorus, with the balance being alumina support.

A molybdenum catalyst/silicon carbide mixture (12 cm>) with the catalyst having a
pore size distribution with a median pore diameter of 180 A was positioned in the top
contacting zone. The molybdenum catalyst had a total content of 0.04 grams of
molybdenum per gram of catalyst, with the balance being support that included at least

0.50 grams of gamma alumina per gram of support.
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zone, top contacting zone, bottom contacting zone, and
bott om support of the reactor. The crude feed was

weovsaced with each of the catal ysts in the prerESINE4/042343
of hydrogen gas. Cbntacting conditions for each

ex | e e as f
o RlED G Ot Y90 O mivr
(48 cﬁ@lf%)as p@eﬂdoﬁelaQn it tRlth @neRsiug eoms. aaehlneylsirledmm§bcfenﬁn1/cobalt
1014.7 psi). LHSV was 2.0 h 1 duri ngbthe fir

catalzf@@n ednd0. 15 arams sEmphgdenyiny O-0fSrenemzer sabalp and §. Q%leams of
I Tenperatures in
phosé}? mw’ tﬁ{%&"?g’ﬁ@g%@?@ %%’f"l&c (650 OF) for 500
h oArrﬁolgbdemni mﬁlysn@hcr&i tabids Ofixtueei (K2, crh}) evatsepaspﬂenoaedJ inethe top
inall co actlré(gg zones were controll ed as
contqeHBe PeRfy et TPk bFnumH@Tal vk 48 thegrysprdd tGiiop SpaRlie rope of
Exa&;‘légoc (670 OF), held at 354 0OC for 200 hours; raised
366 0C (690 OF), held at 366 0C for 200 hours;
r aInsFedimpie 30. Jth@mo@yb@emmﬂatalbrei ag descried i0 theftop cm@@ting zone of

urs; rals 0..385 O 85 0C.f
Exargg St GreS it YR aeoid A2 pPtipR et e a e e g A uS cones (60
em®)( 750 0C) and held at 399 OC for 200 hours, for a total
cont acting tinme of 2300 hours. The crude products wer e
peIn Berinade 1Y, a@nmcylz@qd molybdermmnirkel patal ypiysilienge sarbide mixture
ake b e t
48 PEL RS nBhRE RO Byl i, MSLEREER L e
molyfb@ém@ﬂi/ﬁﬂﬁél da@yd flndllhied,QJel:I denpoOchilyst, OJOQ @hﬂ:ﬁﬁﬂof olybdenum,
les 8-11 are listed in Table 5 in 11.. FIG
0. 02& grarrss of nitkghang 8101 eeppeedghosphogys, syithshg &r@eceorelr& glumina
supp {%ude product ("P"') versus run tinme ("t") for each of
the catal yst systens of Exanples 8-11. The crude feed
had mol?bd&num attalpst/sllieas tarkids miRtuog §121a06°) vstafszposﬂ:mned aonttie top
146 re ent P-val e of the crude
contgifoaiy DY TOHPIEETH RS o e UAr W P enagipe zone of
Ex L@l yst systens o f Exan'pl es 8-11 respectively. For
00 hours, the P-value of the crude product renained

of Cautdelfeons thelMarsfriptfosat @nlfof Msricodmeasdiltersd rﬂpflnel@a@dlm an

anmpl e 1 \% for
Ovent%g%ﬂ% TR0 %Qf@@o ﬁJoI% %el%?%nt%( %’g Ur S ete?l%r
@;*»T@-IIQ hbdingtthepipatéesintagizbd 4n Thblem, FIE. Fr. \fBlhdJﬁud)é feed was
crude product for each trial, it ﬁ@be inferre

fed t@ fher1op RE therTaRFdOTTE dhess SRaBERSF. (Heaudciead Hewed élrrarlg%reyreheat
zonero?tyr?g‘%agg%%ecﬁ’ﬁoﬂ?Edrs%tl% 25 eeéﬁcmal)ﬁ?:rpéﬁﬁ%cg{ Hfjtﬁ ek &RMr. The

se separate
crud®feedvies cofitattee wdthiedeh @ﬁ’thd u:malyste mratheeptesentadf hglrygen gas.

const ant d ri.n n cant ons af
Cong g AOMIHIoBY St e SRR il e e, peafa of BY gl s dg crude
feed ’E_lhl(ﬁr%( gghté&m% v@Hsail%b 'I\ﬁﬁﬂ/m E@b@ $erpyl émh@ftotﬁleﬂreﬁﬁf-g (S’f%

crude versUs run tine ("t
systeﬁmwras GQtMPy £101§y7spse)niHS’V Wlae2r9rhesdarrm the flhgt@ﬂ@ @eangvés

50 54 resent net hyd e
contigiigs Ty CSBFEEH Ty ha RO PE G iy P (aeh B ires
in alC&nMcKifk 28N vRES 307 cEesem)e&‘ar 80(LAourk ®F BEEhétUR YAfté‘1<|€5‘OO hours,
hydr ogen upt ake by a crude feed over a run time period

the terhperagoestip aH sonlaeingzones werg sonfealloeleas follopgs:thategperature in the
contacting zones were raised to 354 °C (670 °F), held at 354 °C for 200 hours; raised to
366 °C (690 °F), held at 366 °C for 200 hours; raised to 371 °C (700 °F), held at 371 °C for
1000 hours; raised to 385 °C (725 °C), held at 385 °C for 200 hours; then raised to a final
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(43.8-300 SCFB). As shown in FIG 13, the net hydrogen
upt ake of the crude feed was rel atively constant
walewosiepoench trial. FIG 14 is a graphical PCT/US2004/042343
representati on of residue .content, expressed in weight
er, G [ .
e RE U950 P RURB L B b B L g
time®f 2300 houreach of the four trials, the crude product

had a residue content_ of 88- 90% of the re,aF efl
cohbe prudg pradyets syegriperiodisally ppalyzedig geteymme fé?; yglgogen uptake
t u
by PGSR P ARUENAG SN refiaut BeniEfe it BOREk Phnient. Average
valuesafoapsopertizy of thewrnak pE)«hmsI pesdided in Examyﬂes: 841V ateflistéd in Table 5
in FIG 14, the residue content of the crude
mFIﬁjg% remai ned rel atively constant during

si gng; fi 1'2C1§ Alor BRldal fé?ﬁeséﬁtatﬁﬁ‘ﬁﬁ P4418¢ of fhk Grud Prd®RcB<P™) versus

graphi cal representation of ange in APl gravity o
run tithe (‘¢¥)uideeash o tetcatalyst gyBiet)s Qf@?@mplerstﬁnlt i ‘Hlee qrinde' fieetldrad a P-

t t S|
valugBEetadags 137 BB T4 Vg 20, G L@arabre SRR Uit Oty gruce
prodﬁéﬂﬂiﬁ'alﬂédlw"&ima‘éﬁhgtH%%@udé)fe&PﬂItH@Kd fodr &di!ﬁyﬁrsy'ﬂﬁni 8€Examples

with the catal yst systens of Exanples 8-1

8-11respgeiavdlyeFgr. 2300 hewisHhe P-vakhe afdhe crude mosluctéa@wn@d @dat least
1.5 @%gaq%%%t sgﬁgmé‘?%’ ER p?@é& 1% pa 313}2%‘1%1% &2,{@@'}9&%}%&% Ebocétl 5 for

mostlofihé furdtinle. dapthe @ad oflthe mmmeaaeﬁtsﬁfeir Egamylet i, the P-value was
corresponds tq an APl gra he crude, products

in

L4, From il rvaligos thexryde msducmr e@?lhtﬂaé VYt mAY by rréerfeéﬁa@t the crude

feedHQac]-ljt?l%/P ﬁ&aﬁn@& réMttve ﬁé(ﬂlé Mm‘?ﬁ #Jﬁ?acﬁﬁ gﬁ)r b&nible, Foh Scrdd feed
is a graphical representation % oxyg cont ent’,

did rext phesssephratn). wes glotvnie Ft@Nnt2 ge, P-vhlut béthercndie pprdudd cemained

relatiﬁgizcé#é%/ag{ us ! u cag1‘:3 Ho(r&ons),;qff&fl%h %%;hex%mgrp )5%1%1%17]%@8 &n which

thep’eﬂﬁ@ﬁ@%asé@(ygen content of the crude product obtained
by contacting the crude feed with the catal yst systens

of FES.aldpls @gr@lhml rep@ggé@ttqwﬁlnyt hyslegencuniake byrcowgdieed 4dH,™)
versgaruﬁ)%lgeﬁ 1T g %aQ sgg}és,g%gsxlnétlg 4 C]:s:)en th %f ﬁydjrggen]:g%g ‘Plots 148,

150 Mz; ms9 réiﬁésénoae@ Bﬂz&ro gérﬂmal&eibtﬁﬁam}mforﬁawdg tHéfcﬁdiéCfeed with
during each trial, shown in FIG 16, the oxyg

eachﬁﬁbee?ﬂta Bit SY%@%%@?@H&%&:& rePREi by Mel hyidrazen yptake by a
crud& ?&‘%ﬁt(@@f ﬁfnttﬁfxe ﬁg‘%dtb?liﬁ 80 H(f)urg Qak ach % e 'ble%en }h% Nm?/m?

tively constant oxygen content of "the cr
(43. &}B(’»@I SGFBOleHE) slstwaindd Gt hAtthswdtdgthedennptake of tha( yrgde\ feed was

I ounds e recHJ during the contacting. Since TAN
re at%ﬁ n§@mr he&ach Walhese exanpl es, it may be inferred

t haiGats kaasdp hﬁ:apfébﬁe'sé}ﬁatﬁfn 6f|?€s1&t§:r &ﬂ%@bt le&piegdel ﬁi Ridight
organi ¢ oxygén conpounds are reduced sél ectivel y over

perceriegan ohemde prodyéti (R Qoretsap mn'ftgn@ (‘GArforeashyod éhe catalyst systems of
BraSEP S 1 Fo 6By Fonr el b8t O BT oidee S5 or ss-
90%Fdherekidhié Soriént BY tHeQBRTR b qvw@qsﬁ eEs8, 060,160 NpMesehPdidue

SCFB), the reduction of crude feed MCR content was
contarit of thet gydaiyedirt ebtained byepraetingfthe pride feedavithethel catalysh

systeny nsg@teﬁ)%ﬁiﬁgle% 80111 ggs%eglvef 75&3 S%F)Nh ifr1& hle4 T RsiRICSORHESt of the

crude product remained relatively constant during significant portions of each trial.

FIG. 15 is a graphical representation of change in API gravity of the crude product
(“A API”) versus run time (“t”) for each of the catalyst systems of Examples 8-11. Plots
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crude feed, the reduction of crude feed MCR content
was 25.4 w% based on the weight of the crude feed.

WO p0oExedypt e 9, at reaction conditions of: 371 PA/FD04/042343
OF) a pressure of 6.9 MPa (1014 7 psi), and aratio

164, q ﬁéa | p}eg?rﬁ d&ﬁ gé\g%'c\jtl)égl - Q1 ?@Wﬁﬁct%%%@r@e&%ﬁz@tacttﬁg the

crudb &i‘eﬂ@wﬂﬂh& Betalyei gitenfof Bremples @el If spectiftlya In each of the four
nperature of 399 0C (750 OF), at theh7s ma pressure
tflalsaﬁ%PhrCéF(ﬂed’r@flu%%@é@jl&sﬁo%ﬂéf ig Ia%%ef feqay 53 S 1 exttu ditf o Iogravity

of e R PR RGL TRERRL T SR el TRERRIGAN NPl

corréspelcﬂs%lal Adi teeaviity dE ﬂm’csudeapredudtshaia fahge fiorndll C7i-21k95 API

grav%m g‘nﬁfmg%%ggtlej&ﬂ C?Ijtﬁ‘? éﬁtg é&’g lﬂ'idt‘@ E"?ce an the
unﬁﬁb.q'm@g g%)‘hs fesémgh&l e gén Sk Yexbred S8 weight

exanpl es tra e that cont act of a crude feed Wth
percentagsl, af the erudehirghicTERL ) Tvasus frudtide (W) for oand afthenaatad yst

sy hEnmnpy hb il B 76t Thitisal Poisin popent of the erude
prodﬁéta}ytdmécwbﬁma@hh@ tHeSr@dd féed wltﬁrmé datdddt s OB xamples 8-11,

upt ake. Sel ected crude product properties were at nost
respmwdf Faple caiderprqsivoimdianexyedn eaméent pligfandsé é@% affiig erude feed.

seI I t of Cr
GHESbHE R B En S SonlsE il AR RS Sehil Ber gram
of cﬁﬂ@pﬂoﬁh&&luhhg eéch 8R0S showhahIFeG416, e}w&xygén bd’iﬁerﬁ ootlee crude
product s vvas produced with a net hydr 0%en upt ake by

prodtuﬁée@awsé I§ %t@ef{cy ensignt 3458 200 howgs of Rentaciing tigrgrghhe r@aélwely
r

consv?in@gk'}‘f‘gteﬁ gggtgmg(g é[?éégtga?grt ﬁg ;'noﬁ%:tge[rf]%?nletltdsg/ ePfed B%nﬁ: (9)9)%

compduridk eretredwaled Itlm‘mg ﬂmrmmattmg‘ Sihee ’EANdmsfaéEdpdumd Iirethese

i ntaini ue for the c ed ..of ove 3.

exanmts, pmu st i S st anonan SR e PaRAS sRatNe Sgenic

oxyS8 B dstdrerddBSdddeR RN 8r tRE ndlearboitie cﬁl@cﬁﬂﬁngrd'i%amc

average V&0 content of each crude product was 11 7%

Oxygﬁl Cpmpom cont ent of the crude f eed. The average API

E z%n 1 ac]t’1ude tOdnl'éC 80 lb17% QSs&rQS é@ MPa

Rara u° e | Do 89158 OF

(101aa7qm)c m@@ranbwuydrogaﬁtoaﬁum&d éfSP@oqﬁmf/hé (V(D(E)CSISHB)y tied
crude feed es 12-14: Contact of a

t he
redup@éuof\m feed MGR f:@nt@ﬁwaﬁgﬁ & Wwipdasgden the &erahb ef ﬁhs rude
feedI\/IAttta taﬁ%g en 3%?)? (%tnt% Fﬁhiitl%gﬁ es 15‘9b g\rﬁ}mmﬁm o

crude éaedt the rethpﬂombﬂ&uﬂ@feede MCR @Dninmtrm&erSadnwt%,deﬁhdm e weight
cont act |dgg zones), each catal yst sulfiding nethod,
of the gripledpg product separation nethod and each crude

pr HQE%m}ﬁE‘ 8l MSb&:tWR tEndifiensSANE7 BT @%@ ®F) Q%@'e axﬂe%i‘@@i\/ﬁ’a
at ai ysts were mxed wth an eq gja vol ume of

(101817 psc)omcbambp@éhycrmgemuomdef feediof 16N 4LH0rSGRR)o the
f t .o t tto
reauf i ofsPiiestfy bTR Boneblou s B BretiuRere{a Shioe £

feedofat @?@rﬁpér@t@?é S3IOCGHY eF 6t the Bthé PrabPRMA htio ER&Rirogen to
react or
crude feed, the reduction of crude feed MCR content was 19 wt%, 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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cont ai ned one contacting zone. After the

catal yst/silicone carbide m xtures were placed in the
w@omsacdeng zone of each reactor, silicone carbCTESwa$042343

p05|t|oned on top of the top contactlng zone to fill

r ei’g?sg r%)%grgg n t(grbs?rgl{e\‘c at%%P%(étgPe ({ fé&p 1th gl%ﬁ'\?ely high

TAN @rAN6£0 8hithions b gRe: Edidlegs b@dﬁcbe@ @hezﬁ'ﬁﬁsproduct whﬂe
corresponding to the &wgheat zone, the contacting

maingamiag therude e satelaodis Fore stabalitynd s ihgeatiyels Small net
d
G S0 LD R BB AR VBl Al B
propérfi@s 6fhg cris figls while Bﬁéctemprbpemei of the caide ipemluctaeteivdehin 20-
,, Lo formthe cont act I ng z%‘eg For Exanple 12, the
04’@5(‘}&1 spEe pReRerieseol el et at al yst as prepared in
3
sy BRI kbR almhapas ot v

net h&dﬂnrgph epthke by the omaieafeyktofwﬁmoktl‘ﬂé Nmn?/;lﬁ d2HuBC RN allichproducts

had A araN PR TR adt 6ty SR Fendy i Saraee fatal Wiy egntent of
at m& 6|W/odc5fQE@fbt§1 ik EOI%IH:Q)? t}fe%‘i"gde%éﬁl iviBR hfnthiiend £0SkRE for

was 160Nm8 n3 (1000 SCFB), LHSV was 1 h 1, an
the cpudesfoert of abaye 8. Tha/ReerggOrsidie gaient offeashstieasedusywas 88-00%

ot B G FhF e RST80T e

was DDA 7% O tie V@QUDdonfentof theerudé fe2a0 The Wk &ragel. APBgrawty of each
products exited the contacting zones and we

crude progiueiwas HE-Heade el the AR grasityob the wudesed, WHkéb%WSCOSHY of
b o each

eaCh%P%&%%@Rsys a{:r%%t%éwh?\%i%%%g%ﬂ ehrby r ofgéen upt ake

Examdles-120147 Contadt df- aﬁGrlﬁIE:lEBed With Gdtalysts lHkamg s Poe¢ Stzad

) aTAN of, 6. 75 InPExarrpI e13 net 1l 1k,e was

N
'''''

Hyd%%#% et?«ﬁ{sgifﬁﬁfon 36 rRahpis i1 @-l@ éa%ﬂ Q@acfcﬁ QB'IB&Qat%S Eéx%ept IﬂS‘r number

uring contacting of the crude feéed
and ¢dmgentrof mmgﬂvmamdmatdmlsy@dmgrmﬂhh@ ¢adytetal medallzte

S in.a e from-0.05 N8B .n3 to,0.6 NniB.n3.{-0.
sepaiipp ko O8R5k e MR a e B stip® Rde o yampte
5. AH da@ihgkes WeRMhiRed withan effifloluh dTeilidoy ¢adgRN ThRtcakR feed flow

val ues during contacting, it was_ estinmated that

to eagly epastps ivagdionydis domelthe sacton o thabattern of thezrgator ¢hlicon carbide
was g g:t% eglé{ Jthr(]:%oﬁ&[?l[o%%;ée}pl%a {) gotl@r raggg)o{tgrﬁ%u%bﬁ. :]Igh%h reactor

anadl um cat a heration o ydrogen
cont&ioed and dongactihg oo, | Afss t]wcﬁta:lgﬁﬁsﬂiccmé)&arbnﬂe chixtarestveere placed in
process relative to an_anount h rogen_used i
e

the cEBi0RE TN epgERdYe ilicons GRpt! 4 68 fag ofthe top
contﬂd)}%%‘%ﬂ@fogﬂfeeéar Q&Sandw SerVE G HRABAY 0O éaaf»feactor Each

ogen I'ng contacting tends to decrease the costs
reactof was rdedinhga hntdbaxgéurmddthat mnlaﬂé@/thrcﬁdwatmg zagfes toreesponding

to th PEARGRLA Gy (1 CONAIBATRS 20 T DR SRUPPOH: T spd wes
contﬁcli&ﬁwltﬂ @ach M tﬁ’é cétil?stﬁ Hde pférsé}{w GF h?dl@?éif@eg fromthe

I ndi vi dual nol ybdehum cat al y es 15-18.
CoAt catalysosiligoiCeartlisle maﬂlrwv‘l@wna) Waﬁmﬁmnne@ném/@itha gidicon

carbide to form the contacting zone. For Example 12, the catalyst was the vanadium
catalyst as prepared in Example 2. For Example 13, the catalyst was the molybdenum
catalyst as prepared in Example 3. For Example 14, the catalyst was the

molybdenum/vanadium catalyst as prepared in Example 4.
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Addi ti onal Catal yst. Each reactor apparatus (except
for nunber and content of contacting zones), each
w@ 2008l0§3927 sul fi di ng net hod, each total productPCT/US2004/042343
separation nmethod, and each crude product analysis
we th ane a
worBe el AP SE B LS 1A lOh s, 5 B KphGen
to thPakdds f&dd pr@ﬁﬂed)’@rtbd: fhactoowhs Pe0 Nocah (1960 saﬁBa,slsHsv was 1 b7,

ot herwi se indicated. The crude feed flowt é:
and pPregRtoVanfs M%ﬁpﬂﬁ@ Peigp The C?%ctmége%%wrs%@ Bstanpspfally
to 34%f QS%OR’??&\%? h per%d {)ictﬂﬁe G2 b N&Sat @Q§ bEiIQNEL lﬁ)tur§ i}a?a total

ot each'reactor to serve as a bottom support
runtEﬁebeGmbmm had a bottom contacting zone and a top

conta zone ter the catalyst/silic r bi.d

S AR L s et R R
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systeam. phdﬁmhplz d)h,enet hydragdn umd@t\ms - 1G4 Nm YA (166 (SGH@ and the crude
at |nc ded f

proch @3t SNbe 70 i B ot oY fibizeh, PERKE RS fyitangs from 2.2-

3.0 Nivdnf 1% 9a BI7TECEDNAR tha BFhde Peodvet h4 BANEA Alrande Fr@ROIB-0.5.
exanpl e, the vanadi um cat al yst was prepared as

In Emﬁc |16e®rmg coriastngozheprde &ed with the npdybsdganm vepadium
cata§ ) BrefSbyosel iRE Bafi trao B PR b R g g’ o0

SCFBas i4t0 SGEE) lafid theerhtpredact bat ATAINYG az@ngs frm!nt(hz-f)be
add| ti onal cat al yst Dbei ng@t he .nol ybdenum cat al y

pr Efan 8 115y hydieeshetrivd VaBISE A1pREICoacERg AP IS sstmﬁﬁ%i that
I
hydlégésl‘?%os g%nl%ga{rt]é;d d&f Sl é’h ¢l drG8PeNRANLD! (?? SR Hﬁﬁné é(ﬁléé)%;ﬁﬁn% lofé the

in the top contacting z

_ crudé Geedaamd dlokdvaniadinal catedyshl Gisbdrstidn efthydospebiddengtottanting @BOws

s A 33 LR R AR S B

com‘éﬁﬁéﬂa)f PlocRELPRYiRHrdY ProferiBl JTAkadPAfddeBReELdes FxRBhi®ement
. The vanadi um cat al'yst/silicon carbide m xture (30
for lw@ydmsn d@lsmg ¢optrsting fenthite desteasothe sosts afpoeersingarerude.
le 1 ddiqtion
a0y el 0% NS} FhoERRT vieti) s

prodﬁ‘bécha tide pehdizttivaitted TAAL Ahywis 16®enthah fi& TAN of the crude product
Ia@f/bdenum vanadi um cat al yst as prepared in Exanple 4.
produ yemdbe weivddiehmpbbdenym eyalystar bi de ni xture (30 cnB)

@iesg?ﬂé ' eg;ﬁggg & ategiée%eg%ﬁ%vmaﬁew

Additidn A Oatlestd SEa(;lBﬂ:actﬂB)ppamtes (ersipt farmadhbenamehaintent of contacting

zondy g AT SUB AT HEO Rl g BF Bt i) qpd cach

cmdgﬁmcﬁlcﬁanaﬁls@ wel«? tﬁé%ﬁmfe &d dEéérlb&?mt E)}Ehnﬂfle 5h ﬁllrc%?&)‘s%were mixed
e crude Teed flowed through t pr eheat zone,

op
withcdlitoachibide inerve]uneotatio wi aqmttaedlpmgcazbde to hpart b@t@lwsimnless

0 e re The cf ude, f eed \was ¢Q
otnefBR T, T RE RS Dot B ek s P SPRR 0RO Bl fragror o
the WA®m S10RE %ét&ﬂoﬁ gSl‘]}i@m&Eﬁ’bl@B Svab PbsiBasdd & ¥RHIHenV\ETaciBfeactor to
follows: ratio of hydrogen gas to the crude feed

seera po¥ beldem sepnoke Raglataagtior hada batnwmvprtedpeostrms) a foprcontacting

ZOne. h&fter the Eat%?/st/sﬂlcone carbide mixtures were placed in the contacting zones of

each reactor, silicone carbide was positioned on top of the top contacting zone to fill dead

space and to serve as a preheat zone in each reactor. Each reactor was loaded into a
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hours and 80 NnV (500 SCFB) for the remaining tine
period, LHSV was 1 h 1, and pressure was 6.9 Mra

W@ 1®34632psi ). The contacti ng zones were heat eRICT/US2004/042343
increnentally to 343 0C (650 OF) over a period of tine

Lind %ng Ifgr_%iant tzlé{;l%gg?gé% foglg hQ eln]c %g){u% éO%%LOé’I?H]% 6[5 itﬂggl%rg%erailggge, the
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mol}?ﬂﬁﬂﬂﬁ gat reprOP6Y iHeGRetRid dddEriddU ExBRPHLE ]E Tlée vanadium

el ativeto the sane prop3ert|es of the crude feed
catalpst@iltdone adrbide ndictuire Gl ) @as peitioned limthevtep yorgading zone.

h K .th .feed b d.

SpBPHFEAF Pt atippneofab At & Sor bR i Ui vt
positidrRd We thehRsom Mﬁicﬁﬁ% 2éneRsth tHOdafonhh@utal Py vefngtihe

crude feed for Exanples 15-17. The crude products

molybdenime eatalyst (Erparpd by thegnetioddaspribesldn Exempls 3. N[oyapadium

cant.ent of, . at St % 3 . e
co 900 0y EglRES B0 i SIB PRTERY Sh iRk
Pr DEXdn§ts 19f ant diditihdbetd pemilicdadintitaeabd ym’)tvwe msititeed in
products produced_ in Exanples 15-17 each had_an API .
the hetam; coptagiing eenes Wit additonabgatalys being thy melybdenygywanadium

r 3
cualy S rly SR 538 4 RSB ARG MK 0 e
was posidhiet] inteltop nartactsgdoue.scosi ty and decreased AP

O Bl LS bR ERBA Ao B Y s o

em’YARGE BESEheORh eflAOntakting bod¥BY be possible to infer
that” coki ng and/or polynerization of the crude feed

wa€rudei(SantoeBasikBuapileor Egamylont ¢ 8 hafing thermueperfikssynamarized

. I V. -The cont actin st.ens._a C lysts

in Toff & KR, TS OB BERERE e Ralts S Ra i i flo w8l i

prehBdt @ped, kb or®ictin @okd, %Gﬂoﬁleﬁﬂt&ctﬁfgﬁzohé,%ﬁdmhﬂm@?;b(ﬁt 6f tha
FIG 18. The contacting conditions were as follows: a

reaciont Tloe erude{agd gips sonasted arithiracke ol the catalysts i Bigingesgngeqet
vy S B  R LOOR SO 53 Wehyirogen

gas 100 @odé fegd penddedin Sha2actOGv4s7I8D M) /nf’ ¢t 0QONSCEBY fat theufirst 86

hours ey 588 5 00 SCHED ok v HGL Efenion, LSS s T 3 and
pres&Rd %9%.@%P981 ()t]%ﬁg)os;-).?flﬁ{e BB BUY DneLRErelHRSRA ‘iﬁl@erﬁé{ﬁiﬁly to

was i ncrease 1 and mai ntained at 20.7
343 PO (6396 Fhowers. perind BX timel aed 1®inteined atridd€ Cofood tasel rwasime of 1400
anal yzed to determ ne TAN, viscosity, density, VGO
houts ot ent . resi due content, heteroatoms content. and

COMTh&RtexBip B dhSndtfatd MbRlonfRl S @idOfed@With ACTAIGHn 5 metal

during the time periods that the LHSV was at 12 h 1
catalyptchasingzopore bizg distribution with a median pore diameter of 350 Ain
combination with an additional catalyst having a pore size distribution with a median pore
diameter in a range from 250-300 A, in the presence of a hydrogen source, produces a
crude product with properties that are changed relative to the same properties of crude

feed, while only changing by small amounts other properties of the crude product relative
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Aver age values for the properties of the crude

products are shown in Table 6, FIG 18. As shown in
wdaiwseed27 FI G 18, the crude product for ExanpP@I/LiS20h&ei42343

a reduced TAN and a reduced viscosity relative to the

to g P Bt L BERRE P i T pod Rt bt

hydr@geMmiptakedy thBGru@é Lﬂ‘e:ba waedserdedrei ght rati o of I\/CR
content to asp al tenes_content was at_ | east
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lesil9. Kontact of 9-Crudeegd ciopns LHSY. The¢pniasting gystems and

the c@x{a Ssgvgs\xs/érg Q{eaé‘st egcglb@& ﬁﬂl%g‘a'?n 10 6bq‘h9 gmftﬂ% %ff :tli;/é crude feeds

uce sizere rcia
are lmem ih dable 6vma§§61 $8. Fhesommtdceng vmsh‘mbnsswre asrfofloas| awatichel

SO s SRRSO Er R o8 PEREL Y Y e
presﬁffélwa!; 6.0 \Ph sltAue fRchld &m@&)atur&sm |c8nt3&1ng%%§ﬁl§s 9f1 °C

Crude Feed at Vari'ous Contacti n% nperatures. The
(7006’Bhfoa¢1nq tatpl systimes Inbknhe 1 8.dha i Nsdtumge,conmtn%wes imgreased

scri,b [ Ex = 1The. eru feed h
overgiiaen oF Bulellret 307§ 1945 A3 L35 00 A df e e
LHSWRad @ereaeditboraatimrmandine@nt 26.7 @d fei 9dhddre two

catalysts in the two contacting zones in_the presence

of Imyzarajed ot e sruslg weasugt wweija%mﬁqteﬂmmf‘em viscosity,
dens?(g n{lé@t %o'ﬂgan% C}Q%%ué’\&{n‘?en? REAE Cfgnét"éon‘{jér{tfa%d%ghtentp of metals in metal

ures nt act n’ con t1ons
salts(btﬁmmtd deiflsztomieg e mnapericm]b toanshe LISV wmsat 12 h™Bpd at 20.7 b,

Avetsgy Vagey bt B RPDG o e s BPIES Fectovas Te0ReT VD o
(10QQhRE B T211046, PIEI8Uhe cﬁﬁﬁé gﬁyd%ctl\igﬁEﬁﬁrQﬂ-lé 16 Had hkeduced

Cont act | ng condi il ons I n ottom contacti ng zone
TANwenden meudell Wisnasity L&Wemﬁle jI AN and ﬂempf@pat}umfdhc arutléeéeed, while

tom contacti.n ne a.ratio
the AP Sgbr b o B FERP D IEBRF 0 A5 Besbdtur U e
A wBEBSaHb 8f MRCR Boredia C§ Aéhdltchep Sbntent WA at Radd 1.Pr DEiciim of the
exited the bottom contacting zone and was i ntroduced
MCR gowentrpad Cs asphaltenes content was reduced relative to the sum of the MCR
content and Cs asphaltenes content of the crude feed. From the weight ratio of MCR
content to Cs asphaltenes content and the reduced sum of the MCR content and the Cs

asphaltenes, it may be inferred that asphaltenes rather than components that have a

tendency to form coke are being reduced. The crude product also had total content of
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gas-liquid phase separator. In the gas-liquid phase

separator, the total product was separated into the
weewdoeyepduct and gas. The crude product was PCT/US2004/042343

periodically analyzed to determ ne TAN and C5

asphal t.enes. cont ent .. Aver Vab for. th 0, i es
pota R Sog kol Gl et e Ry Bhwe B APuchf PRREHFS
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and QU R M b BRI RS RBCAAD RS W presence of
hydrbfen togiraducp atcastei prodien dTsoithoutunteting ndnes fwerhepecatediat different
product from Exanpl e 20 was enhanced relative to the
tempeEdWEsi on of the total potassium and sodi um content of
T heoffabfies AInafient if MemRFiRlfg ot fkeds TAlRIsH YIS was 1 h'l;
constant crude feed/total product mxture stability
tempferaturesc thechep npritestingszone wes 2 & ° G (5 00-Fa] amatio WE hydyogen to crude

feed RO T R FoOR RO st SRt MR B0 T or

ex aabtindSondfionalt ©6 estiai Sbatactiiy Ans v Asfollbwer DHBVGwas 1
acids) that have a tendency to form pol yners and/

or
h'; tempprotie & thabpigm sAyEstEg Z0pe 856 Al ? &S (6@3/ J0f ¢ réig f hydrogen to
Gkl nes a :

erud e s g NS TSI s B e OB CPLP At
SuThe cnaipeondsetiedhke batony eshtdutihgzend orelywid mgoduedd anathe
the catalysts, thereby increasing the life of the

gas-Haiid PE%S@sselaﬁs%%t e a%s_-lrﬂ"gfi@b%f: STRIEA theagtel pragci s

sepaPR& fnt P ARt beSdublihdl dak S tl‘gé’ %g@gf'ddﬁgt \ ioBRtQIPARILyZed to
21. Contact of a Crude Feed an Catal yst as a

detesshine AN Andb{} ksphateakbs cattalty st and/ or a catal yst of the

[ ti .Q001-5 0.02-4 f
o Ryebat valles Dot grametisrorenale it Fuart fuge 1 raLie
liste@ fHPO&U18BNE IS5, 1beTRE le'fulﬁie et dwall B A of D BdRdfaaethspikenes content

reacted under the follow ng conditions: tenperature in
of 0.85% gragrs dfr(GrasitBltans peCgiarB-crude feed. The crude product had an

average TAN of 0.7 and an average Cs asphaltenes content of 0.039 grams of Cs

asphaltenes per gram of crude product. The Cs asphaltenes content of the crude product

was at most 71% of the Cs asphaltenes content of the crude product.
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797 OF), pressure in a range fromO0.5-10 MPa, and
rati o of hydrogen source to crude feed of 16- 1600NM8W
wo orosa639eT i od of time. After sufficient reactiPOT/UBI084/042343
to produce the crude product, the crude product is
S€ ?ﬁé f%tteﬁ %oBt%gtm ftp%?asg ﬁltnazin\ﬂss'bdﬁlﬁg{ qge Eﬁﬁé 91;6@ ictGhALde gio@f“%% of
using a separa on apparat us, ter and/ or
the t@t@hédnltefrw gethe Eage idialeinphe diucte femly ﬁhaﬁé\l‘é oﬁﬁmmgeid: prédict was

ni ckel , and/or v di um c a reduced C5

at i A% e LASDAL R O PR Vi PTG L 4l Retip B Maiiained
durn{:\g;&tnlih%ﬁ difications and al ter nat ! ve errbodl ment s of
I'ous aspects of the invention will be apparent to

t has demkndttata inExatnplearttand20y hamnod ﬁtﬁh (is tlie sasej ‘@p} amtacting

Accor dj es tlonlsto const r ued :
tempeyarge tpas T e B the Bonsiting oo Bt Rt dedfifd ff s case,
bott&rHPz%%e ek k& EhHaRcd M8 rétuktib6f 0L R@haAtenBPEMRENt & the crude product

carrying out the invention. It isS to be understood
relatmaao tltelfés dsphattenof cqnmt phthesrudsrfescthown and descri bed

t b
Lo Bh 2o RO Ao BT PbeBLRR o s wes
enhdnhé&&ﬁﬂgaécﬁi@oﬁé&lteﬁﬁa‘éﬁd%me@lﬁféi@ﬁtﬁils’l Fdakigple/ddtdaes gRSotal
may be reversed and certain features of the invention
potagraym gad sedivm genteniefdheeryda proguctfirom Examplg 29 was enhanced
relatg}é%l herped\iccl?]toﬁ%?tl‘gagté g# ‘ﬁ&flésghﬁltlg d cﬁeurﬁlfg]:élgté tpag\réﬁ@%ﬁla{groduct
fronfByankide Gadth 4 ﬁldthely&ioﬁﬁemttcﬁudbeféed/td&ﬂ ghrdumeeiixtuve tstability for

departing fromthe spirit and scope of the invention
eaChaf‘é‘a‘a’@E‘eﬁﬁ Bepurss BHEVRE owing clains.CL AIMS 1. A

MRS Qbwef @ Qf 2&? 8r& ﬁﬁq %oﬁ’tﬁ&ﬂ{é%ne GRS deRoRE of the high

contacting a one or nore catalysts to
molguubid weazhh ccbmpeundp (iod ax:atmplh,aﬁs aspbdltedessandine nuatalslealts of organic

aciaf R s fndors o e e o e P e B i plgpertis
of seFfleSh dHdrd &fickKindNfop bxahplk aamis fhdlor tAE)N RedvaDoteleogen

during contacting; and controlling contacti &ig
compamds et lomer terrteraitratalloeuel eefepeindateche temeved ttedherplug

o S0 A A T SRS

temser@ine thak ﬁlreqioaitll@héd afvdn @liecfint bordictiggrones generated at a

rate in_a range of 1- 20 norrral cublc met ers per _cubi
’-’-5.‘ ]_ a 0 ] g F 9 ) i 7. tl p #;\Hkmetai

cata taa{n%r cgf Q%Ea 8%@ tclﬁ.')lﬂ:afhgn @Wl 9 n@forbt@ﬁ £abak %S E§talyst per

I ses v I um one or nore conpounds of ~vanadi um
100 granm oftt]mer @sd¢ feed)oby, id somde mabhahthenfs lpfr Dauied mgthahe eude feed

and i fades HERY s P oniRBag demBe RS e gom s Css-
797 pF‘)%féQﬁ&’e Irﬁ?raﬁ@é‘ﬁ@mm suigqmaa whe tfiod ?@r Ngélugtﬁmwt@@me feed
is'aliquid mXture at 0C and 0. 10 t he crude

of 16-46@0 Navimigfona petied O%wn@l Aﬂﬁb@rfﬁ@mmac@ﬁn timelte perdue the
f th |
crud8 Iprcﬁ&ctz ‘ﬂt gﬁg%eg}ip{aéucgfsc%tggrggeﬁﬁﬂrﬁ g{gpclarita%x){sp Shd/ éc?rr]r%gdll,ija%ru%n Reed

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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thereof; providing a gas conprising a hydrogen source

during contacting, the gas flow being provided in a
walresosisen that is counter to the flow of the PeT/US2004/042343

feed; and controlling contacting condi tions such that

o e EBECE b DERe a0 Bl LB RE e OB i
be uie b ddthaothe Bo@dk ofThe iﬁhéhti'mtshodn ahd dé@n‘ﬁcddrhermafﬁofbe taken
the gas is hydrogen, nethane, ht h carbons
as exareles of ggbodmentset Klpwents pag @@terla mah tiyipder those
111usﬁ£t@8 gffdj dééartﬁécﬁh&?m 29{1 agd WReLsEL tha 3'?)@ rSRERAdnd U&Itanf? features
nprises genera |ﬁ% y rggen gas during contact
of thE 1n\7|é|nﬁonnﬂialy®é witized iadepeddemlychlh hmw6u1d\MeeppﬂrﬂntItb @né bkﬂl]led in
of th as is co nte to the fl of the geperated
5@ ng e bege (b dpyeatian oS REHIPH Chanes ey je made
in th@ clefifen ?'de‘éﬁﬁfeﬁ' h@retmltﬁﬂn gérhﬂg f&ﬁn@te fsfglﬁ@ EnPéBp @BPfKe
controlled such that the ude f akes at least a
inveptbort asalesaribedhe thpehBowingdldmpdr ogen. 9. The met hod as
clained in any of clains 1-8, wherein the one or nore
catal ysts conprise in addition an additional catalyst,
and the contacting conprises contacting the crude feed
with an additional catal yst subsequent to contact with
the one or nore catal ysts. 10. The nethod as cl ai ned
inclaim9, wherein the contacting conprises
contacting the crude feed with the additional catalyst
in the presence of a gas conprising hydrogen, |ight
hydr ocarbons, inert gas, or m xtures thereof. 11. The
net hod as clained in any of clainms 1-10, wherein the
TAN of the crude product is at nost 50% at nost 30%
or at nost 10% of the TAN of the crude feed. 12. The
nmet hod as clainmed in any of clainms 1-10, wherein the
TAN of the crude product is in a range from 1-80%
20-70% 30-60% or 40-50% of the TAN of the crude
feed. 13. The nethod as clainmed in any of clainms 1-12,
wherein the TAN of the crude product is in a range
from0.001 to 0.5, fromO0.01 to 0.2, or fromO0.05 to
0.1. 14. The method as clained in any of clains 1-13,
wherein the TAN of the crude feed is in a range from
0.3 to 20, from0.4 to 10, or fromO.5 to 5. 15. The
nethod as clained in any of clainms 1-14, wherein the
one or nore catalysts conprise a catalyst conprising
one or nore netals from Colum 6 of the Periodic Table
and/ or one or nore conpounds of one or nore Colum 6
netals. 16. The nethod as claimed in any of clains
1- 15, wherein the one or nore catal ysts
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conprise a support, and the support conprises at | east
0.5 grans of theta alumna. 17. The nethod as cl ai ned
WO pooang390f cl aims 1-16, wherein the crude feedP@CBUS2004/042343
contacted in a contacting zone that is on or coupled
to an offshore facility ' met hod as clained in
any of clains 1-17, V\hercmﬂ—:%‘:%&gsnet hod further
conpri ses conbi ning the crude product with a crude
that is the sane as or_different fromthe crude feed
L.t o A wethod of producing @ crude rodyist, sSPBRENSor a bl end

obt ai . ! . : )
S CoUANE B2 B} e LA SR L AR Pl
incliniea thengudeugodudt Wolidreia thescrude proldectiis alignidooixprre si 250°C and

rocessi a crud roduct .Qr a. bl as,. cl ai in
0.10f ﬁ?@naﬁéﬁ?w&#ﬁ%f BthigH a%tgepgibﬁ%_@nfﬁw R il f
\Shgéx?ér&iﬂglﬁfdwg%ﬁ%ﬁgé‘gorﬁ% iggps distilling the crude

roduct or the blend into one or nore distillate
f r sontradhing c@Ractifip eomdbtibrzcsuals that thierpeatiei produch hassa PANaf at most

2 in the ocessin ris hydr ot r | 3.
90% et RRAF it AR g e S A o GRS s M Mhefida
D66aoNbi ni ng a support with one or nore netals to forma

support/netal m xture, wherein the support conprises.
2.t héhe method asglaimediinorleino}, wWhisrein dydrogen regeagtated at a rate in a
rang%%wrjé).s O%ag{h%icoﬁle@%r Sr PRiahRed 0P @}ugg lgugn 5 of the

eri odi'c Tabl'e,” ‘one "ar nor e conpounds 6f " one or nore
3. netlhb sadtticanasChlimsdirbelgiinst hér P evhietudhn 6t [Ea&Dbae obthe catalysts

m. xtures thereof; heat treating the theta alunm na

compyisRs yrRadiwnane At Qi gompounds fanagium.er rixhires thereef. 400

4. 0Cy ﬁ@ﬁ’xoﬂ%?gfb‘&h&g%5'8&0%3)‘%@&&6&%0111#]?15%”. the catalyst
has a pore Size stribution"wth a di an pore
di aombtaingaf crade feedinith286 oAmoascaddy s tu predudeya t8BTModuct that
. t hod D4282. 24.. The nethod as cl.aimed. .in clai
incligies A8 RIOT WherelB £ GdmRRaRctds a B exBirE and
0.109 NP4, RS L @8 el § hé‘&in%@ 8tal2Rfl Mimbe? _(T;U‘lﬁ ofBt 1824 0aSat least one of
clained in clainms 23 or 24, wherein the one or nore
the qatal ptsscapaprisingsenipdivme dng pronorsrrempoundsrad vanadiis, drmpifures
thmeoj ums 6-10 of the Periodic Table, one or nore
cohpounds of one or nore Col umms 6-10 netals, or
m ptovidifig b es edprisaty a Hfkosto0tte dAsrify dbntadingNthalys Béw
_clains 23-25, wherein the one or nore nmetals conprise
being proyadad in griliestigdaiis epunterig shethow ob B crudefeediapd or
m o laj i f
cl SoiticHnd QR Ahe ogfaitiditIuE ko the Bhudk AUIEF s PAN Bt most
90%i of thed@TAN afithoorade feedpwiereinelra tisas determiaddibynA $EMd¥iethbé
Peri odi ¢ Tabl e and/ or one or nore conpounds of one or
D66fpre Col um 15 el ements. 28. The method as claimed in

5. anyhehtlddl dTR1aA3 42 fhehiEheighs kS dlddeh anéthaE N8htd9AtRAbons,
an inert gas, or mixtures thereof.

6. The method as claimed in claims 4 or 5, wherein the method further comprises
generating hydrogen gas during contacting.

7. The method as claimed in claim 6, wherein the flow of the gas is counter to the
flow of the generated hydrogen gas.

8. The method as claimed in claims 1-3, 6, or 7, wherein the contacting conditions are
also controlled such that the crude feed uptakes at least a portion of the generated

hydrogen.
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of the support is at least 0.3 grans or at |least 0.5
grans of theta alum na per gram of support. 29. The

woreaohoeBo2as cl ai med in any of clains 23-28, wheP&i/nS100€042343
support conpri ses in addition delta al um na and/or

ga a et er micn tion. :
T IR a8 Bl ey B B Y et 5hE G ik eyt
complh;% i6 4RiEbh afh addiBohak babiFsi hmdﬂhﬁ&oﬁt@ﬁir%fﬁoannsad cd”fﬁ&hng the
grans of al pha al um na per gram of sug port.

crudw@dn‘étwdéﬁw@awaﬁ%ﬁst .sxabsaﬁsenéfo equigchwith hesone %Hé‘?fé icatalysts.
0. L RIFRIRA AL PRl TR € 5N B s conng e

crude )féd‘duﬂth’ltge udiditipee CaralySPin the pbaicy of a gl @intyatsing )regen, light
od as clainmed in % % clainms 23-31. 33. A
hydregftr ‘I’Vs’tnert(gé?rﬁi‘%?“?%@es“ﬁ $0lone or nmore netals from

11. Co*rﬁé%eﬁmﬁ as EREn & B]a?@'o? cﬂaﬁﬁé? loo%ex‘é tHﬁ‘T%I\FQﬂHQ RS

one or nore net from Co e Periodic
prodiﬁatbls et, most 5A%e humest 30Pig e of m()tt)lo% emlp OAN ofthe civgle feed.

12, { b el R eliseed Gramcr e of, Vhere ey e AN & B Ende

prodd&ti€ i RALe R¥mXI-86%, 20-769:23060%, oﬁm@iw%q{f%é'rfkﬂ%f the crude
catal yst has a pore size distribution with a nedian

feedpore di ameter of at | east 230 A as determi ned by ASTM
4. A S uci
- or Sl R it B R SR B R4 e SN M B e
prodihatéis GoARhESfrbM (L0 ©®,dednh 0912602, dORomtONS t@omplui t

104 bei ng confi gured to convﬁ% a crude feed to
14. cofheygethed as slaemadyp:-ang f clgimsprld, wherginhe EEAMOEth@ crude feed is

maféa%ﬁpﬁ‘éh d?ﬂt&fd“?rgﬁ?@rlt@tlo'cﬁaf?&n BGoaf the catalysts

rising vanadi um on€ or nore conpounds of
15. vafaeingthodas claimédimesytofielagos 1-14, wherdmithe dlﬁ)zﬁér mmemb‘abysts

tot ontacti.ng zone 102, e conduit 1
COMBIISr3 fgm(i%sa CQIIPILTR% &YF rﬁ%r%aglﬁ froghf-gluny 0060 ¢hibe 2 Befblic Table
and/GP&IeQﬁtxﬁd}Qc@Iﬁﬁﬁmh%fbﬁb & HbreqeIhARn 6hetiikow of that is
counter to the direction flow of the crude feed: and a

16. c o ﬂﬂ:l@methl)nl @s claimtdeioh any of hiaingd hﬂécwhﬂglnztbmnel@moneh;etalysts
f d duct
compiLA VBT AR B RGOS e o BaSi U e o BisPL gl ©

17. ¢l Thémkthod as tRimRBith, anvREERINs 116! RB&tinAREcr@lle FRE is contacted
catal ysts conprises a cat al yst as described in clains

in a gyntagting Zoneghat iy pa o5 gaipked tasnoffshoredagiiycl ai ms 34 or
18. 35 %{h%h%skggn@‘lg a?lp {ﬁﬁ a3l %ﬁ%r&tn‘“tﬂé‘}ﬁ%{ 38 ¢@%ea

Ion an a na he Cru

compﬂm acﬂnbﬂhlngl thércitulle pktﬁlluaidwm]ﬂm Cﬁtdaltlyﬂtls the ﬁmeam&ﬁa’em from

J e addi Hal cat al yst.
the crude fee to form a en .
19. A crude product or a blend obtainable by a method as claimed in any of claims 1-
18.
20. A method of producing transportation fuel, heating fuel, lubricants, or chemicals,
comprising processing a crude product or a blend as claimed in claim 19.
21.  The method as claimed in claim 20, wherein the processing comprises distilling the
crude product or the blend into one or more distillate fractions.

22.  The method as claimed in claims 20 or 21, wherein the processing comprises

hydrotreating.
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37. The systemas clainmed in any of clains 34- 36,

wherein the contacting zone 102 conpri ses one or nore
wGar@skexd2bed reactors. 38. The system as cl ai nedI/Us20a41¢42343

of clainms 34-36, wherein the contacting zone 102

conprise ne 4ol bed reactors. 39. The
23. g@ﬁ?’ﬁé gpra? Heae | ngtaa AN ofl‘n%% IQQ%B 34-38, wherein the

Sy&bmmnﬁngrd fpbot O dres neore aREHlN to OO aGopydreshetadnligre,

contacting zone 102, the condU|t 106 beln&@confl gur ed

wheredn thesyBBorbcomRTiseYy bRtasiinime. ANdamsIor mase Pt the mejals Comprsing
one B BRNLER AECEAAR 100 e Hp g, SR AR St one

orm@ﬂﬂm@@ﬂdﬂhmlmmdmmgenfﬁmdkmedmﬁﬁmhmonﬁuxumasﬂgaaﬁ}nto t he
contacting éﬁne 102 i.n a direction of flowthat is

coRgdhireatiie (e theta HEming YEpedipeil nurRre st fdempergiite phi least

4005% angn€ systemas clainmed in any of clains 34-40,
erein the systemfurther conprises: an upstream
s e pendating thezautedy st 20haremphechtalgstthhga pmmtsimtdixtgbutmmwith a

S R R S T G

24. t heht pRHRARNCERRED B 4191 ZDRehelell tiRMHediAEp&e ﬂlﬁﬁ‘étérrlﬁ the pore
zone, the conduit 126 bei ng configured to convey t

Slzedtstrdeltlbeeﬂjatflmqmﬁ@(hé upst ream separati on zone 120 to

con ting.zo ained in
o Tbf SRS 80 s 1T 22 ShaRil PhEh BlreaPrail.
comprliﬂ iandiifign 206 6r hafk wetdBl fidn Tolinhe 6 0Mbeek Pagodie Mable, one or
the bl ending zone 130 bein conflgured to conbi ne the

morg eQEROUNS afiene axinhgre §rpduraps ¢rdP aeily ok uxgsdbsrgofand/ or
26, ON g’h eg]f?)rdgis %[alﬁqgcf i &ﬁﬁ%@ 28 29 :j\%{f%emgtp &Qrﬂgllé' Iﬁetals

to contacting zone an |ng zone
comﬂzﬂﬁh intaldéition nohlylded A, tmagstm, cobdlt, gwkel bomu:dmeejmetehff .

crﬂ_ge %g? uct. fromthe co é% 8 ne t t he bl endi n,gl

7. o A8 §lamed Aol £ mé 3 el 1§ rSmtt BOBT rHpRgretals

com%ﬁ&ein]aa@inoﬁ Rge 6REL dlerhdfts B@inr@olﬁﬁﬁfl'Sgﬂrﬂ%dPérR)dmé/ and/or
bl end fromthe bl endi ng zone 134. . The system

one alsmotemonmunds afloak wr a@re @hblrrm ¥ ttlmaeniyst em conpri ses

TR st BB ARGt P, bBabiling B Yl Gonten

ofth@@ﬁ r@@@ﬁfem@ SR Br aNAR 0. Bdrame as the@BuBinddRr End b
conduit 138 and/or the bl ending zone 130. 44. The

SUM%W%ten1as clainmed in any of clainms 34-43, wherein the
29. ?ggﬁlﬁ IH%e')t/}rcbdpa(s)% aﬁﬂlg@ﬁldan%f%[alrﬁg %’-bg,dwflé}eﬁn[h@ glei)GR 8rnprlses in

addition delta alumina and/or gamma alumina as determined by x-ray diffraction.
30.  The method as claimed in any of claims 23-29, wherein the support has an alpha
alumina content of at most 0.1 grams of alpha alumina per gram of support.
31.  The method as claimed in any of claims 23-30, wherein the method further
comprises combining the support/metal mixture with water to form a paste, and extruding
the paste.
32. A catalyst obtainable by a method as claimed in any of claims 23-31.
33. A catalyst, comprising:

(a) one or more metals from Column 5 of the Periodic Table, one or more
compounds of one or more metals from Column 5 of the Periodic Table, or mixtures

thereof:
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(b) a support material having theta alumina content of at least 0.1 grams of theta
alumina per gram of support material, as determined by x-ray diffraction; and

wherein the catalyst has a pore size distribution with a median pore diameter of at
least 230 A, as determined by ASTM Method D4282.

34. A system for producing a crude product, comprising:

a contacting zone 102;

a conduit 104 coupled to the contacting zone 102, the conduit 104 being configured
to convey a crude feed to the contacting zone 102;

one or more catalysts in the contacting zone 102, at least one of the catalysts
comprising vanadium, one or more compounds of vanadium, or mixtures thereof;

a conduit 106’ coupled to the contacting zone 102, the conduit 106’ being
configured to convey a hydrogen source to the contacting zone 102 in a direction of flow
of that is counter to the direction flow of the crude feed; and

a conduit 110 coupled to the contacting zone 102, the conduit 110 being configured
to convey a total product from the contacting zone 102.

35.  The system as claimed in claim 34, wherein at least one of the catalysts comprises
a catalyst as described in claims 32 or 33.

36.  The system as claimed in claims 34 or 35, wherein the one or more catalysts
comprise in addition an additional catalyst, and the crude feed is contacted with the
vanadium catalyst before contact with the additional catalyst.

37.  The system as claimed in any of claims 34-36, wherein the contacting zone 102
comprises one or more stacked bed reactors.

38.  The system as claimed in any of claims 34-36, wherein the contacting zone 102
comprises one or more ebullating bed reactors.

39.  The system as claimed in any of claims 34-38, wherein the system further
comprises a conduit 106 coupled to the contacting zone 102, the conduit 106 being
configured to convey a hydrogen source and/or a carrier gas into the contacting zone 102.
40.  The system as claimed in claim 39, wherein the conduit 106 is configured to
convey the hydrogen source and/or carrier gas into the contacting zone 102 in a direction
of flow that is concurrent with the direction of the crude feed flow.

41.  The system as claimed in any of claims 34-40, wherein the system further
comprises:

an upstream separation zone 120 coupled to the contacting zone, the upstream

separation zone 120 being configured to produce the crude feed; and
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a conduit 126 coupled to the upstream separation zone 120 and the contacting zone,
the conduit 126 being configured to convey the crude feed from the upstream separation
zone 120 to the contacting zone.

42, The system as claimed in any of claims 34-41, wherein the system further
comprises:

a blending zone 130 coupled to the contacting zone, the blending zone 130 being
configured to combine the crude product with one or more process streams and/or one or
more crudes to produce a blend; and

a conduit 128 coupled to contacting zone and the blending zone 130, the conduit
138 being configure to convey the crude product from the contacting zone to the blending
zone 130; and

a conduit 134 coupled to the blending zone 130, the conduit 134 being configured
to convey the blend from the blending zone 134.

43.  The system as claimed in claim 42, wherein the system comprises in addition a
conduit 132 coupled to the conduit 128, the conduit 132 being configured to convey at
Jeast one processing stream and/or at least one crude to the conduit 138 and/or the blending
zone 130.

44,  The system as claimed in any of claims 34-43, wherein the system is positioned on

or coupled to an offshore facility.

87



