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SYSTEMS, METHODS, AND CATALYSTS FOR PRODUCI NG A CRUDE
PRODUCT FI ELD OF THE | NVENTI ON The present invention

w@emwsnedoksy rel ates to systens, nethods, and caPEl/yS1084/042338
for treating crude feed, and to conpositions that can

Sedif °&§edﬁﬁ9ﬁeﬁﬁﬁﬁﬁ@,ﬁﬁ%ﬂé@£@€mé CRUDE

described herein relate ¥ &ms, methods, and

catal ysts for conversion of a crude feed to a total

I . ' total product includes a crude
FIE‘E‘%‘W\, HFuni d mxture at 25 0C and 0. 101

MPa ha e BASIn Gdigi 0 lge @ity flapetiotsysem hatthade andleertglgsts for

relative to the respective property, of the crude feed
treafpEsaRArivednngdro RE@AWW@H@@@TQ%? VB SUsHSYBPS,
methsS c(salt’all% #b! ﬁloper > cEAgh eﬂﬂ)oﬁ%ﬁem@ dQWidddherein relate to

crudes e econ ‘transporte or processe

systeib,gethodyy emnd cadaigpdts fca&bhvetrmeﬁ of acmde dendon layotabprodunadwherein

the foid ﬁ%ﬂé@?ﬂ%&”&%ﬁﬁgﬁ&%&e@@ A CBR DL S 14atd ol MPa
and 354 es gl &L p('op-EﬁFis)thé%faré %ngé&%tfv%%@the%ﬁﬁgtmr@ of the

cru atively high TAN may contri bute
crudedfeedsi on of metal conponents during transportlng

’ M*ndi sadvant aged crudes. Renoval
& iSisy di sadvant aged crudes may
' nV@Ju&@s tﬁ'&'ﬁ@v@ ahd ¥r M8t Uit O gropeitids that GpENARIStheickdles to
vari ous bases. Alternately, corrosion-resistant netals
be acayorhisallis ransparted; anppseisad Poing couepHaral fagiéiesy are commonly
eSSi e nt. .Jhe use of corrosion-resistant
re&ﬁgaiﬁa%ﬁﬁgﬂ'%ﬁﬁgg% ékélgnlflcant expense, and thus,
t heDidadaffage®Eass sy Inehidstadidic coiiminents thex Icsﬁtnbgte to the total
equi pment may not be desirable. Another nethod t

acid T ( BAHs s oy Faoiy G11vASVARIARHS SIS L FRBNHY high TAN
50 By S R e T SRS Ml o

processi ng The use
the Ofsadantapsd orudes Rémdeil sf andgicregabiantd @romfdisaldt/antaged crudes may
) eqU| ment_. used rogess the crudes and/or
inv ] PROyioRHY BrOalEE o GEB P b PHEDEP . Aliemately

co %ﬁdr\éﬁg‘ttaﬁtgﬁ&al‘% e REd %%P&@tfbn%@h@?ﬂe\ﬁ?&iﬂ/@ #bcessing
evel s of residue” Such high levels of residue tend to
equiyenditf The uet ofa:ncroememtme magaltafign dpieles signifinanpepenses and
nvent.i onal Lties..D sadvan
e AP OGRS BPL Ao e RE LY Bk B tof by G8fable.
An&¥&mbi8od SHinhibit cofYieR Ehay&ﬁﬁbl% bddygengt co@foglaﬁllﬁ}ﬁbitofs to
bound heteroatons may, in some situations, have a
disatentegesl endesdeion reaspartyns andfyr paereasRseidhe dis a@*@éﬂ%s? crudes.

The Lgsfél iigﬁéﬁéf? }nh'l\%%lk llﬂaygge gigglg]ta‘?fe&f ﬂﬁ}rx?érn}) ﬁ&'&t 8?}(%%&11256 crudes
andPsrABS §dl g o Pprodutdpioduckdsromgicdrudes.

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
wao oiod/oedkame of the catal yst. Such deposits naRCT/HERE4/642338
decline in the activity of the catalyst. Coke may form
anghi@idvaiepasi drude neatiatlydd refativeBdegh atoants apindtal adreaminants,
duri ng processing of di sadvantaged crudes, It g be
for examploy nickels ¥edeimEadOREOR A PRIPE Paocswerewftsydbflr@ s, metal
I . . .
contihiahaka BRI EE bk Colialfhants, Ay WEERR ¥ SfRce of the
cataBgt drnvih the wfid vhleneatfahe/stalpsid Soch dgosits mhp cast aldgelinetio the
.deterjorate. Disadvantaged crudes nay include netals
actiyify ofdbefatd¥st s of organic acids (for exanple, calcium
POLR%s BRALRN/ 0P80k bn cARER SirfaBes b 3hpid #tb uBhg processing
organic acids are not typically separat edpfrom
of didadvadtaged exydds. clt v delsystiyonveganemtathe saialysis sieyityf ofra catalyst

exanpl e, . desal ti.ng. and/ or acid shing. Processes are. .
coniGRaaiPEieh e faT Tt oro A Do HBR RS oo ifhinish
the 4BRiVRY Of tHe ARIAt afBbl Que theeaalkCloakiddras.e present. In

contrast to nickel and vanadium which typically .

depUsidvantegad erhdesanayeinplafe mgtflsnineneipl safie ob erganip gids (for

tals.in t al I of,. or ' [ -t
LA, BT AT SEB0R it
not §@ichil¢ k§Rurat@dfrbinClisadvintagld drindes byRonvertibgal padsabsest for example,

bed. The deposit of contam nants, for exanple, netals
desaliingand4rr asid washgig. or gani ¢ acids, at the top of the

cat i i i Qt Is 1
or SRl SRR e Y Bl BELE0RE bl ot
saltd dforgatiahgids aroguesetb e owrerast tohmckeb tad sariadivmg tvlictstybicslly

ic acids ma use eacti vat, o

depgsgttr%; %gse_xteglaé 5%&;%65 aocaal{iﬁ,griggtﬁlgyn metal salts cgrogéaﬁliiccacids may

VIR GRHRP HGd vARSRE BBIMech @ktalyist h@Ec1Ed) BhrtRURAG $Bthe top of
dep%i)hsrgg%gnt aggd cr‘ualles Wi th aeﬁ oxyglgnlbco%t e%t of a? °Iopo

the ¢atalzst bOd00Re demosy obtorgxpientspior eyamapleomeidlssn dvess salifeef

org%cggcﬁﬁlsg% t)]eg gcogf(}b%%%%%?eg\%;ﬁ%%g | gﬁglél [ ﬁar%isiﬁ%]rggse in pressure drop
throREP 8RRl REd nilBeffcotivalpliB elie Exdlgiatbe®N MuRepet nhksmefalyin metal
exanpl e, ketones and/or acids formed by oxidation of
saltaofasBalie acidnmap cause irand feachiatian ofsafals on of et hers)
t hat. ' ' t - (o)
gL LA O RPN LAl aY, rn
faciti@cisirogsatddadaumgedudes wigh an okygenspotehbdfi ab teakti @32 grams
Di sadvant aged crudes i ncl ude hydrogen defici ent

of oRygRIREA BHFH 8L Wﬁ?%g%@cp%géq 18y SRCRPHF BEMe B riiedhpcossing.
Orgl¥id %Qgﬁng&ﬁgaggﬁ&w Sihsh ﬁ%ecﬂ&'ﬂ‘ﬂ{g éﬂo@e%siﬂ IHX? ]fd?ﬂlefﬁgher oxidation

gener i6 be added, particularly
compoaadsu(fatexdmbieageromntssaind s atitls fgred dmoxidatiki nfjalcohols, and/or

cci B GRREA TR AR STFEY Lt 1 U R R R g orude
ol RSO SRR Bl SR B s
trankjywitatigeines costly to produce and/or costly to

tr alglssg V%tntatggd Erru gst rﬁ%? fncfu%(e: Ihlyartolgeezr? deficient hydrocarbons. When
processing of hydrogen deficient hydrocarbons, consistent quantities of hydrogen
generally need to be added, particularly if unsaturated fragments resulting from cracking
processes are produced. Hydrogenation during processing, which typically involves the

use of an active hydrogenation catalyst, may be needed to inhibit unsaturated fragments
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Di sadvant aged crudes also tend to exhibit instability
during processing in conventional facilities. Crude
WO p@sabioké ty tends to result in phase separ at i BOT/052004/042338
conponents during processing and/or formation of
from fRretng eplice Hiydrpgcsde eessly (o prodasamisl/es cosiuifolgamport to treatment
facififld i de, water, and carbon di oxide). Conventi onal
processes often lack the abili ty to change a sel ected
pr dpisadvyntapedicrdd &cadsoateh @ @eskhibitigetabilithOuingdhrs €essing in
i ficantly changi operties in the

ng ot her. pr
Conmrglaa%léﬁw Heu Crde stapiity E%Qh% resultyRhasq sepaation of components

SRS 00T ek SO g

sulfideprwatenahg ca:ﬂbanglm@deby a deS| red amount t he content of
certain co onents uch fur nmet a
ot §’f°F??S? hleckdaab liiefef& “g‘f”ﬂﬂfea selfiil property in a
dlsaﬁ{}aﬁﬁfg%ﬁ %%J(feq{qt}idﬂ? hRY sRdiflchgi hgﬁ% Aer E)E%ﬁfésq{f kede

adding a diluent to disadvarntage rude ower the
avl@m@med seidse dtor oxanpeponeertvnalqocdsimstdfieg l4ok théability to

B T NN R G

by aCdesfl@Batlongnt e ddheer 05 tettat cohhpdhehtls (%ﬁ/ag kuli Gy @Rsad
costs to handl e the di sadvantaged crudes. Addition

conigpdnanira it thesliwduinizasdamdsged crude rray, in some .

POt B 6 BAREaE ARl orift o8¢ itas Spuent o

- disalVeareaged etudeb to BWRE hedbdight pefdeanstcodipoabnts o683 theD

ear de et al.; 5,914,030 to Bearden et al.; 5,897, 769
dlsas hiagsd RQPeBicsh Adding ipentg hewevsrTgeagtalls ingreases cosgsraf treating
dlsaévﬁéajgeé &lude® d{[@fbathé‘ c&ds 5’11 dilue %rﬁ r&%@& 96’5'%5 to handle the

processes, -systens, and cata
disadvantheed ciftiles. pAddlelss of dilsons toarrm,sachzladtagai aiuyls tr&y, 1n some
however, have |imted

bed i tents,
Slt“%‘ﬁﬁ?’l%ﬁ%??e: stt?i}”g gﬁg en‘tl‘?'na\ny of the technical
pr @S%erﬁﬂos“’ﬂ”@?ﬂbvﬁldhbﬁhréyﬁﬂ 6h A %? M’%@ efcﬁpdes
a

606general| have undesirabl e prop erties

2060 Gedtylelst gk 51998,503 to Bieeelan yt ale S0 to et o al;

L T M T T,

desckibe &Mmtﬂroce@}déeiystéﬁﬁe@df cﬁtﬂlﬁt@fo@ PRICEs Sy drlddsUd®e processes,
relativel gh ampunts of undesirabl e conponents (for

systeRtaapf eata Yé@.ds%félbeé iyhasecatanys, bewaverheave divaitedrapplicabiliy
gag I of organi c acids,
beca‘gg%; r ga{[ﬁ? Egé}g{l(l%l rﬁb@gﬂngéeﬁrgdﬁ?%%uch properties tend

to In:sum Sligdohtegsl drides geneally kivelunteandRAbadrtiey for example,
acil]ities, |nclud|ng i ncreased
1§

relaiy Beh gt eMeasaip espmeyustablerdaring frsgigeat, pnd/gyt tegdency to
consﬁﬁﬁ/ré’lratl{/él? 'iaﬁ?i%ﬂofﬁﬁ?gﬁ?l o %l\%ﬁ%ﬁg e dnPY (%tflgrq}nﬁgﬁfable

hus, there a signi eco omc a echni ca

propma@d irfobudei rahtlmdg dhi gysh@mis, of vt bickble @m:j)’onems donbysipde,
dlsadvant ed crudes into crude

.for conv f
res“%ﬂ%?f&%‘% %ell}f'? ?’8 e&f@%ﬁim%\meéa P%tﬁ’é‘ﬂrﬁné% meﬁ%mén?@l salts of
or aﬁlcsa'cﬂﬁ' {ddfdrg ﬁﬁ@@)@geﬁ SAPotRS Kt gtk d X3
s met hods, and/or cata ygt sgct) hatgjcan gﬁg&ge Ss ect e%s%'ﬁoblems
in cqmw gtgteqntal sansportatiodi and v amatagetifacilities, 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
wo poosfasisens descri bed herein generally rel at e POT/US2004/042338

systens, nethods and catal ysts for conversion of a
moreldusitiblegfpdries THRE@ls aoaRigtificanpedmdintig and tehideal need for

product and, in sone enbodi nents,_ non-condensabl ¢ gas.
system.apethedss anflercqatahets Hat @nwham&eosebféwgrpéweyﬂ?semétdés Yantaged

it h . . :

croETRES A S8 o AR REEEbroROIER) D AR Pitaged orade
SUMMARYNQFtTHEINMENTI@Nd net hods descri bed herein. The

i nyention provides a netho@xg%ﬁgroducing a caude

pr daYRAtions despribad hrgein gspgrally Felye tp Tlmes: Pelydiadcaiasts for
conr P e S S ol e RS ophighg e PURTICG Lt IR sgme
embesliraents, poh-dondensahle gat. 1@8edions debcObaliertiPa]sotdeaenaly ddate to

f eed hayi a TAN of _at least 0.3 ngd at. | gast one of
conyg gt et e s cRg i R e 2w oar s Fiefie: SR g Fogtions can
be dﬁhéﬁf‘oyﬂ%‘i@g L APRERE andmBthoaN@RclibRePéInA t0 180 A,

h at” | east 60% of the total nunber of pores in the
porBhesiyatidi praviidasta rosthhdof prgdecipoe erude aradust, compHsing:

45 .A of th di.an pore di aneter,. wher e Q ' .
conRufy R b RS o AR AL B e ntuces
the 8fide RITUEDIvhERE teRhaktjrodice Brdiduidnsxtatech 26 Ratantloe1 01 MPa,

crude product has a TAN of at nost 90% of the TAN of
the eride dseddeving edl Ahlieé pblenst PANand atbisas epe phihs cafalyyis Aaine a pore
size'\@gtggﬁiﬁmﬂh am idn POrl! Hfa&l%te? LS9 rJ?lrgQ \ﬁlo_ﬂ?% a tHﬁ%b‘Z@,‘ vth at least

producing a crude product, conprisSing: contacting a
60% bﬂﬂh'e tiBteleidm\ibd bl bﬁ pores ar thepoee szt dbtyibttsort lmviprgaipare dameter

.total, product  that includes the crude product,.wherein.
withiRdSch akibe Frediftdiors diamefstaih e nere e Bitifioyeisiigetenhined
by %Si%MatM?@d ljﬁﬁgfzPiﬂﬂ%nﬁ@ﬁﬁg%@ﬂt}a&%@coﬁ&ﬁoﬁg sidh th&3aB¢ crude

east one of the catalysts having a pore size
prodiics has HTANoof anintdst 90 %edittzen] Hdrod thii ands Bed.ofheaein| TN is as

90 .A,,.as termn.n ASTM Met hod D4282, and the
det??ﬁi‘%qWAmg}hpﬁg)%re si ze distribution having, per
gr aphedihvéionladtprodid e Me@ol bf Prodiding @ ctudeGrodiRBToiprising:

nol ybdenum one or nore nol ybdenum conpounds, )
congrsting b arued fees with g ordﬂowmagab@ésﬁg prodyee pitatpl praduct that includes

the %ﬁl ’ %?c%fucta r\}v%glge%{]p{hreo lrlh(ierk%o&%? 55%2%1@(? mg)gﬂfje' 4t mg:(%%gmoﬁeMPa’

€ éru foauc as a most 9
the TANe @éedtHa®ingralDENFad leasttie3, @t leadidiNe iof thrsathdsey mvirgdh e size

~ ASTM Met hod D664. The invention also provides w gfl
distibutiprbifh e dapncRaiEl diagted oé ot 1@%%883&@? Agterpigad Beds 5\2 ethod
plZpetid Iglgggtggs{ BBl polif EtBhUGH Ruvid, REOHHGR Ratalyst, from

es the crude pro erei’n
0.000legrams de0.08 getunas ofi modyHdieguin dorei ox tnore el yi2IEn @@ camgounds,

o S TSy 5 Rl B2 g

con?lﬂgﬁﬁk ¥1§Jhsth£’t&}gé 89aé gRﬂ‘h@t 1Sds 260 AN OF bl RSt 1009 ¥ thE TAN of the crude
nmedi r of at

an pore di anet | east 180 A, as determ ned

feethywiesTiMTVEY vod dRk2BMeddydA 31 Methad I664havi ng t he pore

R ETLTIRE T ROV R
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
wa@omsacideeg conditions such that the crude propPUSIvas042338
a TAN of at nost 90% of the TAN of the crude feed,
as defIRhRIdbyT ATV EVREod 8525 0] diﬁC{hQMatﬁ%i'\ﬂawﬁthQpQ@@ﬂze dlf8bution
|nvent|on al so provides a met hod uci ng a crude
comppisbuiene, orcrrmp miedals fromcOoiumet @fqhaPedeie Takledongi arimaspe

catal ysts to ce a t. that.

compyef hEuttiandiE it B it ChRPeRARE e i bipees
therebii a@d|cbﬂt¥¢lﬁn@|{bdﬁtéﬂtﬁg%bncﬁﬁoﬂ§%@ﬁ‘ﬂhﬁ tHkuddigrodtidias b RN of at

feed havin AN of at least 0.3, as detern ned by ASTM
most\Abh LB oaihe Cetdel feerh tisran SN frais SateEmiPSd By ASTM Method
D66£onprises: (a) one or nore netals from Colum 6 of the

eriodic Table, one or nore conpounds of one or nore

meThd BivEhiun 4Ll provides omethod dPerdéduding al@bdeprodiict, comprising:

m xtures_ thereof; and (b) one or nore netals from

contgsging drerads f6¢d Wik opepy Barecatalpiteto A B Eméaﬁﬁh%m%@udes
e A TS T Lk SEARBANT D W2 REEI6, .
the cufdetfeédahavﬁcg TIAN of@t heestd) 3,tas dttetmineCbl lﬂﬂTM Methad Dib64,jand at

a range fr m1lto 10; nd controllln nt acti .
least 09 4f HeGAETSRANTIIREES: (HOTE/% ot PSSR RO i Arof she Bgriodic
TablErQﬁfe o B6r@ LorhPGmbADE Qe St Sl fﬁ%%gCoWﬁﬁ{ @bf‘th@%hbcﬁc

as determ ned by ASTM Met hod D664. The invention al so
Tablgr(uf\mldtmesdhﬁteolf; oud (ﬁ) ope ot virhgetrlcirod é ghuron d 8 of the Periodic

[o10) risin con ng a crude fe
Tabl s S8 poyitss bk GaRat Hiea fom Fhlip i o ER fogie
Tabl6d#48ixRIr&0HEleof, W@ BRI DEroldr ¥kt PIERUCHIUNS) B hiefiltdtotal

m xture at 25 0C and 0.101 MPa, the crude feed havi ng
Colugnnrappedl issin o rapgetfrgn 3 to 4Aoandrongabingcopigetingeanditipns such that

t I

the ¢ c{gpﬂ’r&’?ﬁcg gerts 4?%%%0 falt ¥n%tst ?(@ M}Se TAIKTI'E)? tlIe Jr@&eoﬁgq %ﬁ/e%m TAN
is as @efRomipea s Ac&fl‘MtM.ﬁh@i D664.e rret aI s from CoI urm 6 of t he

Peri odi ¢ Tabl.e, one or more (g)gounds e or nore
mef BF DIVERENA a5 RIRKideS emethnd qféw ng 274 B f‘epro Bt CEmRIESNg:

cont&ttin J‘Qme i‘%\@d FRh %h oPhofd &ttél§§§tot S&@c@f toBDFroiRet tRat includes

sec cat al yst, e second cat al havi ng, per gram
the cofdegmodund, vdmrahylﬁ grudkt prodadtis ﬁ)hqmdgmatm'e af25 Whando?.101 MPa,
of the Periodic T e, one.
the s L bRt h o K3 P o R Fet tsomSipe: @
a fir@kathRRt, BRY fi9CiatalyR hhﬁng,gﬁzlé (gwf@bﬁﬁrsa&tmtgﬁbmqf 00mal0.06

or m Xt ures thereof ontrolli ng cont act | ng
gramsa@ifciotte aymeors mstals fram (tlcviem@rﬁnféh@P@m;hQ Takde, cme PANICSE  at’

% of the TAl
comRHs PLAR orabOlE s Bomb s pBr S b Shiodth Tafib baleiliebas
weight OVingRs o nfiRufds Ysdre STOAMDG)) bis€dbnd COAPYsL, $he’&c01{cﬁdataﬂ?§ having,
or nore netals fromColum 5 of the Periodic Table

per gga of seqepd éafébfﬁﬁa alulna 0R gypms of: omp PEmeER mpiglstirgrmColumn 6 of

the I%gl)oﬁﬁnf a%le om{ 5 E | a%ﬁﬁndsacgl o%e 0 o% ﬁ%ﬁﬁseﬁor{l hﬁ)r 1?811‘1 6 of the

ppor aving a t umna con

Perlcﬁflc Thblb casdulddedlasie st @detﬂﬁbﬁnﬁdum therepérand rcamr@lhng
upport material, as determ ned by x-ray diffract
contagtBRRBAEPRS b ok Hhe oyade praduch hsw TAY ofat most 90% ‘of e TAN of

the crude feed, wherein TAN is as determined by ASTM Method D664.
The invention also provides a catalyst composition, comprising: (a) one or more
metals from Column 5 of the Periodic Table, one or more compounds of one or more

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

WO pws0639061 al so provi des a catal yst conpositi OPCT/US2004/042338
conprising: (a) one or nore netals from Colum 6 of

havinB @ thes bRehifa Jahée of @ﬂeas@ 0.In@a@s oo tReLlaaimlped BANDSS support
nmore netals from Col umm of the Periodic Table, or

materiatt %rd@semm@dézyfx-ra(y@ff@cwp 98¢ tvherais fheatabst harg pore size
i RSO0y f SR80 aShaBuls Ry
MetKod 28, f fraction; and wher ein the cat al yst has a pore
SI ze di stri bugl on with a nedian pore di aneter of at
e vpatinn alse PeRRGESH R SH ORRATH W CHBAT RS S) Ong Ry more
metél@ YRt EORnd §8§ Ak P 58S TabIe AR dfstﬁor? m@%ﬁﬁds‘?ﬁ'one oI more
conpri si ng: one or nore netals Col um
metﬁlb éroBeColmmhm6 dtihk @eriodie Tablenmmlmuapﬁmmtﬁ (bja morirmatenal

from Col.unn riodi c. Tabl e
havijg s iBG SHSEIE COTFA At JeerBrs O Deksos PGP o Bigmor support
mat@‘% & IR LIBTPAHR AR R ST @nd HERS S tHERL B ¥t hiOore size
urm 6 of thé Periodic Table, or m xtures thereof:
dist(ibyticn witipporediametoes diameteaof aigeast 2he AaandaienminedlonASEM
f ast 0.1 grans of theta alum na per gram of

Metg %Eé?%frmt erial, as determned by x-ray diffraction;

andryshgvéitiontahe pﬁ@il@éSYanatell'?ﬁ c8mPpositors lcéﬂlpﬂlslﬁg’f (aboiid @more

with a nedi an gore di aneter of at |east 230 A _as
metgls feonn{Cabuntb§ onGT Renpdip dabloaorgpor nrpre copmpenrdsed oae gpmore
me:tglr %)Ingéglm BP%@ P%Lo %qqﬂfél &L & rﬁ&%%éf?lg l’froﬁf@@lﬁlhﬁf &'9F the

a support with oné or nore ne orma

Per@di@plfubld oBt at mﬁTe)@dn’qﬁ)unMrcene for infoge Elﬂ:mb@frbm(ﬂmmnn saff the

t heta_al um na, and one nore of the meta
Peripgifpkabls. AFmsHETes thewgsy (B SEPROTY %Wéohadfﬁ% ast?lsfﬁ afijfaina content

-of aﬁe Fet'égtﬁfgi graﬁﬁmgl?eté)gﬁm%a P ﬁga ?agjgeil{%naﬁém@% dRferfRef by x-ray

rom ic Tab
diffractionirand vitieesie te; catndyst hasraamre sige distrittionaviti mmedlan pore

up t [ met i Xture at t | east 400
dlar@@ep%{?& 1‘1‘%"2{%%‘8" ?ﬁfgteﬂlﬁf@’%&éﬁﬁgﬁaﬂﬂgmégzat al yst has
a PRHSnSEARN A DiTrb RN Ofeibd bf @mah%a cRAI¥8t, dbrﬁﬁﬁilﬁ%
of at least 230 A, as determined b STM Met hod D4282.
conmmang mmmqrbwnb losROpNEN telsls 40 fmmﬂlp@pﬁ@a%duwﬂge avherein the
r| Sl onbi
sonfih Bt SRR BIY i E BN b el e PGl iR R §f more

metbRErchil @Dﬁfnﬁn s offheiPzEsdic TRbR, BhdItH Mére cdnGhoti dffoneof More
of the netals conprisi ngr one or nore netals from

metelsfiqfh Colusmn ¢ REUPdicrige alpleppremixdyies BrerspbrheatBersde thrstheta
ol BBy P OB U Sl e otlhine
cata&&dﬂ,l‘ﬂzlﬁ@emubepmmymm pMemimr(hstﬁbutmrt witipe lmﬁiwmq:om‘ diameter of at

least S8Ry 4t Ssiarstinshey ASTRL MipadiS B Y on with & medi an
PO r’ﬁheg;h%fggral s%Pr@\%dé EAREHEI8E érodﬁ&ng alcqfalsh %ngMsdlﬁ‘%:M

I nvention al provi des "a net
conjbinidg aisnppat withdee pr mdreahetalsdonborinea support/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

w@r@dneio26 wherei n the crude product is a |iquiPBCTUS1004/€42338
at 25 0C and 0.101 MPa, the crude feed having a TAN of

catalyst] wikgtin@hScatallyst R8s pogzeafistiibatieraivith Y st&lidiepore diagneter of at
qre .size distribution wth a nedian pore di aneter of

leasgt%@ Aaat detgrmined By ASIME MatipddPHB2ASTM Met hod D4282,
an l.yst M hi j ' j : i
SO S L 0a I OB LA b gy
con€Gelingm cfideffeddhwitPene oxinorekatallysts torpeodirce anotel erodya dilred sncludes

of one por re.netals _fromColum .6 of the Perjodic
the FpgP Brode, etein B S IEBHC L GU ST Hhoc 1AL HgMPe.
the R HEddaNT UL PAN G at ;éaa 5, UdRaBrpd ld)gkheft%l?s_tsT ﬁgg%f 2 gére size

most 90960f the TAN of the ‘crude feed, wherein
distsibudiet withiamesllidnypasiMnvidrivfdt 2664 80 Fhes determinedhy AIST

r Q\d a reth of, produci ng a crude product.,, . .
Meﬁ*&ﬁ»ﬁ#@??n@}dqﬁ%ﬁﬁg%ﬁ g 5 belE st G Rsing e alumina
andCotle dr Yo niefhld HEMNTEERAGH e Perfbit PARE oneWF iRré Sompounds of

produce a total product that includes the crude
onepr gefre metalm Epwi Golua ofiibe Peniastie Eable.soranixivged terepi and e

t ] 101 VP h [ fe havi a.TAN afyqo
conpir 3fiafits: Syrffitort Shin b g SR i RECLRRED e iofo0% of
the AN 6ftthe @fudatfedd; adierdin TABMis g5 demrmdinedky QSTM SMetiié BD66S.

crude feed, and at | east one qof the catal ysts_having a
por Ehesinyentipnalso ;sayidena wethed of produging ehradist.somprising:

'con?atcti%lg g?hd%(}eé%i' whE ofEbEMBRY gal;@’s 1‘3‘%1—%%%‘2 gf ?ﬁ%ﬁégeéﬂ{bﬁrce to

con ng contacting conditions to re
protiinzta tbtad produdethptriocdudds thasrude prduct watreirotht cBpodduchi a

o RS B0y QPO HP e B IS aXer LT ahgest 03, the

crudd A8 hRViRg BE bx RRteAX YR TeaSQNOGN! grihs BF oR2h _Pgﬁé/fhﬂlf of crude
t he oxygen content of the crude feed, wherein TAN is

feedsind et ksastione of iy casTyiNEY gt P66 dize distritoyipy evithcomedian pore

cinigPie St 3R T RS Gl DG ST Ry TP BT Bl

confdRfRE tondiGonsao pédeE AN such ihid eéhd @8ak Wolitict®Rea AANIBF & most
catalysts to produce a total product that includes the

90% ofithe TN @i the, crugirciead. mnd freredperrecqiiiend 0 PrgasicoXyBep fantaining
ol BP0y Moy oA o A X

oxygai adnteitof idevdrode fepérwighhramTAN Gadsaleiesinined byl ASENV Met@6d D664,
grans of: one or nore tals from Colupm 6 of the

andrsgygefpQutend i 25 degpinsd B RINMMpBaRESSef one or nore
. . Per.j i , .
met ﬂén@%ﬂ@%ﬁvﬁe?& mthBd Be Efo(aqblﬁg gg;;m% r%saic@,%ﬁ%pﬁgmg.

as wel gh or mxtureS ther
contamtihg alchide deasowitlhohe ogmoerdtal ystrts psadiice hhathl @roflwa thatlincludes

hour | pace velqcity. in contacting zone i s _over
theirie plodhEE et e idstiedich 50 BARTIRA 2ioCare dslidrPe
the CRRle TN fvideheT ANUR fagd. 1, WAE bletst BANOT fhe@8talysts having, per

determ ned By ASTM Met hod D664. The invention al so
graprf\eaidbyst, at leestol) lograps ofi woe nymarameidls fprmo ledtmn 6 of the

C i,Si ng. contactin crude feed wi th.one.qr
Periedi bl 3Pl St A e e Stane or iR gials GomClipg 8 of the
PerRd@dPdifte, dalcQlatdd RRAsHE Of bleed], dreikHAGShERET; G@hdl8ntrolling

product, wherein the crude product is a ) )
contacting conditions such that a liquid hourly space velocity in a contacting zone is over

10 b'l, 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
waosoe3seont ent of at | east 0.0001 grans of suP€TUSINE$/042338

gram of crude feed, and at |east one of the catal ysts

co I ; Fi o

por e iAol igo PIOVIRGS MBS O ORMAEE S URe Brfuch Momprising
confaeling scriudo fredovitnonerafiort kataRetsiin theqraabteof altydrogen source to

i xt th f; trolli tactj )
R A A IR I —
liquidektuphakesc il €301 MPNWE RERYead h@«iﬁ%e& SANES 41 3Rt 0.9, the

i nhibit phase separation of the crude Teed during

crudedaedbleavinig sulfug apatemrinfiar leasifa9 | \esiroe of splfun pergramrof crude

' [ 10 h. 1, th d
R TR OTENR CY
Periodi¢dblegaitt orangte lcbfipeiibdies flone At flord@¥ialkdréin Sdldddh 6 of the

content of 70-130% of the sul fur content of the crude .
Peripdig d ablgner sixurenticrepfand sonelling eentagiingspmiitionseh that, during

¢ . . ™. .

B e b

sepapatthLfitigcrade feed duing dorasictingOliqpiid houwdy spaoeteletityia dhe or more
crude feed with ope or nore catal ysts_ in the presence

congeting ZPRERS 9 itk ogbhoyde PrdusidiayingdubaNpfpbingpt 90% of the
TANGPH CludeTadd, h¢ iHddegdd R8sk Hg\ﬁng b g?lﬁ%tsc’oggﬂﬁsp? d1 5% of the

crude product 1s a liquid mxtur and 0.1
sulfivRanteanal the atude ftddnyhewint HAN ings daamtineding ASTdMHMdiladd D664,

t de, .f dur i . hyd t
and {0, 3 B8 Sraihed By AN StetbBTEEE on of “The r ude
f equhe wehfiéh 8190 bREAdes RiffcthdV SNrb @ik £8uBE BMJUES clmprising:

met hod of producing a crude product,” conpri sing:
contggfingrctrndryiead ptidmeros axbroiatalybly dr bgeresercetdfa gasesehydrogen

. d
soufl PR IR PR AL h dalh LM GFuPabil PhehrBiEhae

- producod udiquidsmixtire quR 8l °@laxd 01161 AP and Corddlik: ddhlacRéconditions

and gontrol ling contacting conditions such that the

suchcthiifae piaide f5ed, EBHEfOnEEt WPtk ehipxegsarmt asclgetpd aje to inhibit
phaégxyégéaem $irbekBae RRMidutiRR cafigk! hen at a second

ogen uptake condition, the first hydrogen uptake
c ofltie inventidealsgpdivides nemithdd afiproheipecande pyduagesmprising:

upt ake condi ti on,, and net hydrogen uptake in the first
contigh R R f5r LI o AR e DrSGRer o OPe g PGS FAaIBHt to produce
a totlr BHME 1Rk iRludes R dreRMbAIAR! WO YR ol bidbBetiiE @ Mhuid

_decreasing below 1.5, and one or nore properties o
mixtupreat@d feangd rloldll AYIP Ah andy eoritnpllittg contictifg ondaticatsisueh that the crude

t.he respective. one or e properties of .the crude
feedi o EHRERI RS Al B rRalBiaih Retion S o &t a second
hydigetushlttond&iod dde Bir@dyaogef GpRkd &ﬂ&&ion%ﬁﬁ?&ffeféﬂt fom the
crude feed with one or nore catalysts at a first
secopg hpdiegeruialietonditisd, e nes hydregemiptalte ia theefishblydrogen uptake

. r eld a tot al oduct that includes
cond RAPRAHAUIER AL & % AlocBr BB bk PG T
decréasing lblaw X 5ymel @le &sn&@padopeaiek%ﬂmudet 8didt UBRR e at most

ving a TAN of at | east 3; and controlling

havi, ) : A
90%aglstive tof they resBedive i0Bp 8T BT Propeities ¢fhe piude fagdnt act i ng
te e | 0G| r. than.the.second ..
TRELFAH L B 08I A A B e
contdeiNgafcrate fiebwithQte behdtd salyds athefirfAdingEratiie féllowed by

f eed,
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



10

15

20

25

30

wherein TAN is as determ ned by ASTM Met hod D664. The
i nvention al so provides a nmethod of producing a crude
WEe@d0631926 conpri si ng: contacting a crude feed MT/OSIHNE042338
or nore catalysts to produce a total product that
feed Hbﬁ/hd%j@?fm@f 4 148 Wa?xq%h‘eromg rc@htﬁcthﬁecoﬁﬂ%ﬁs E’Jﬂdcﬁﬁtthe first
uid mxture at 25 0C and MPa, the cru
Comfaé%g Wamewgura istlpast 3GEC lavestthan 1353 S¢d¢ed confdesinfedenhperature, and

oRpt ent t.,0. ans, o

the G Ribdfett b Ko GRP R Spadin e RE e AN o HshistTopdse
whegéih dIAN {sSasQieEphiret Dy ASTEMVIcthiBd ®oget al s from Col um 6

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

rorkherpyeation plse pravidesrmethed of predmeing e giuse Paosiust, comprising:

C

confh S8Rl o 08 900 EROAEF LN G g gptuces
the crod¢ pRdUetofvhedem t]ié\bhﬂé pdRicEs ldtdﬁ]uﬁ&ﬁl@itu@rad 25 PE a6d 0901 MPa,

ct _has a _sul fur content of 70- 130% of the sul fur
the @Bﬁ? gﬁﬁf‘ hgying g AN gfjat least 8.3, thseredenfeqohpving @ sulfur content of at

s e DAL i St

compriemig des oORmTEt ﬂrleudlsd?om Codiuan A@f ﬂqed?emﬂdlchabd:h,l ohe or more
co i Si ng: contact|j a ude f Qne. or npre
°°m88?§4%@t0§9 %mﬁfeolaﬁfeg}gor{l 6@&%?@3 ﬁ“&Pe{lﬁ ek 6\%&1 QHEEXtFRS
ther€4 U Sh1 QAU co%@ﬁx? Soddtfors sHALmRY Ry ?ocﬁic{ 1?1 WBAN of at
mxture at 2 0.101 MPa, the cru avi ng

mosh 9GANL dlie BAN] afdlet cmdqfeedmddh@ dede eguﬂubﬂdws aguHur @sntaim ef 70-

130“0/"r ! &E@ %ul ! ,cgltltel eﬁff] é? nBlaeforg][n g%’l zgsl %iﬁrglgneaclrgyoz&STM
MethedD664,i ang sOIf@ @hteRPIsas @I@feﬁhﬁleﬂ b9 M TN WIth&d Dl2dhe

Periodi c Table, one or nore conpounds of one or nore
retldednyengnn alsp oravidss imethed plprpduies 7 atvile pragiuct, comprising:

. conﬂ&ﬁﬁ(%"er &Rl He%& %ﬁ{h Cﬁl% Q)g tnﬁ o2l Egtgfggfs 9 8@%’&@ é(l)éarf g)roldm %1]at 18{;1udes

t1rons suc e Cr

* the ¢rodd prodd6tpWherhim tRAdudé ptdiaceis udﬁluf(hﬁﬁgturé he28r@iged 0.101 MPa,

d h ' f 70-.130% of th
the 35 5 HEGRE AP0 P Hiesot Pol albercBisy, oahRi s BT Apptpas of a
leas@ 1 @&y & B8 Gud¥er ARRVLMELAO e@GQﬂi §8&gt #ﬁ%ff#ﬁ@ca‘fﬁ?&? nt

is as determ ned by ASTM Met e i nvention
comarisiog pnovi e metalsttooa Cofunm édﬂt‘heﬂ)@nadlc rlatike, pneociunbdre

t act f re
com BRI pBe b SBRatitict s GPLmIEs ofie e e TRk BrbBeie
ther&dfUaRI qonads coﬁ‘t‘ﬁ@t‘ir? dbntdﬁﬁ‘)n§ s RdHeHe bﬁ)dﬁcﬂ Ha9UITAN of at
mxture at 25 0C a 0.101 MPa, the crude feed having

moshIART dre BAN|of d@tcr@delfeed ke erudel %arq‘dsetdlah a\rm@e@o:x@@t of 70-
vco)
130Gl P 30 kO B VR SN AR Bl GRS

ASTM Miehed D664 lagd kdsitne Cohtefnis @s Qétetrhinedsy AGAN MR ED5307.
one_or nore conpounds of one or nore nmetals from

Colltigivsnien alpepiogides aimethedpiorodicing aerudeprodhet easkprising:

contgér)[gl gaoég?%egfg%{l Q%g?%g%?%{fr@%atgl%{g 'tc{ f)rgggj% oafutgPall]é ho?kﬁ tg?% includes

the drinde modate, Wieseein thdh@uds pﬂﬁuarls)dllﬁqtudhﬂﬁhﬂe ME3 Comidemt 010MPa,
of. the VGO cont ent the crude feed, and

70-1
the i P PES £ AEIRAGEH ] e arife fod hayingg¥Oeachiat of at
least%?@?ams 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
Wowaok/063¥es or nore catal ysts to produce a t ot al PET/O82004/042338
that includes the crude product, wherein the crude
mogp POUuTithe TAN bf thechdarifectiythe catdeZmodict Asch WGTDdorkéra of 70-130%

ud TAN.of .at. | east 0.3, and at
of the§6 et e r@&&%@&t@ wheregh GiChegptent s inidrky
ASEVSUBBBHDMOYh one or nore netals from Col um 6 of the

Peri odi c Table, one or nore conpounds of one or nore
rretHleSnWIlﬁlﬂn@@IOlle@eS@f me¢thed PEpiioduding Zahide praduct, compnsmg

Ies it ereof., to produce a cat al cur
confRhe'h Sk A0SR oALorBh R S5 Ry 6 Wbt PPt inedBictuaes
the éfddé PRAREECSABRE OF cAITe pR6dudPisa 1&1&& Hix (6 H 95 ACREd 0.101 MPa,
conpounds at a tenperature bel ow 500 0C, and

the ergde fe@mhawglg@omla@tf phigast Orid red airisass anhof thacatelystsds olieinable
T 0% of ~ t,he TAl
by: géﬁglﬂﬁ]fg %%p% eAﬁllno\}l gn ?Tg)geo ta?s 1;5/ 1%\/(? c]‘é’%% Oﬁlé}t%%‘?flo C Table,

one jof ﬁfdm@tdlgp(auﬂﬁ Uﬂ@ndHrQﬂ(bi@&netﬁlQ ﬁ’@ﬁi Solngin COMhaPElidWc Table, or
Cru%tﬁ feed with one or nore catal ysts to produce a
mixfugeshersph e Brodpemt catpystpaeeroReandrfoeing tharatal yst b deating the
r
catal EpFEYRS: BREHEters? oPore fhthCho it iuing Bo iyl o
temparatste BflowSV0AC; & Gn@GllingROnfaE)ng ¢dnditiny dechf thawcthe crude

oot bazch BN FloSortof e e B s vt Bodrocar s rom
Colain$en®bn bIRE pP(WtdlégQ' Iﬁetﬁ@tpl)ile% ogﬁ@né)? fﬁﬁé ?)ige al 6g&ﬂgﬁsmg

of one or nore netals from Co
contFetingea crode fdedtwithesnetdrenero tatalysis te prodnod 4 tota) prahicattizi mgludes

condi ti.ons such hat the rude uct has,a, Vi SCOsi
e GRAEH LBV BHE B3l 05 BEH S Bl 25re bR ol rpo
the @hd¢ifeell @@dinat vEstositydF at BAG 10Nt &t Y8 ogr(p@‘bj at), Mahe 8

APl gravity of 70-130% of the APl gravity “the crude
having ag AP\Mgét\étymfAPIeagtrlé)vartcyat|1@sb@nmﬁtb¢ mttti@sts qupmng one or

as det er m ned

o g Ao h BRI i Bhe PE R orta S or more
metq:ls ﬁdm:@ﬂlgnm G:Gﬁlﬂe PprictieIThble Qﬁﬂm&hﬁrbmereﬁﬁ ﬁh@@&ﬁtﬂﬂlu@g

ne or nore catalysts to produce
Comﬁﬁt%% C%‘EEH’BEF gtt theyemdeipodugtdag ﬁw@oiﬁwé&& Gmeat@tqst 90%

t loio
of t}fen@sc%ﬁl’\éggf ﬂHtE Efgﬂ% rf%éélsdt ég d @Uﬁ g%li %He)&%tﬁeﬁ)ﬁ(’i‘&%c?ﬁa&?%ﬁpgﬂ gravity
of 70-130%e0fdh¢ AL gragitp Df tierceidedtal, wﬂemmmﬁb pravitnds asaletermined by

t, 0 al st ompri s va e or, _nore
AsTd MlenraDoRE dai Sar o Tors St fervERERH DR
addink ipRatiof aka hvides ‘é"ﬁ?étﬁdd"o é?@dﬁ%g 4 bﬂﬁ@bro‘&ﬁ&ta&éfﬁ}gnsmg
conpri ses one of nore net al’s, one or
cont@@imgcnmdée ed ovidh ape on‘rmoee @mﬂust‘ﬂ tCSpnmétl@I astotad product that includes
0 t on : cont ol ling, cont in
the RN PRICT Bk b ot RO TR BB R AL R g0k MPa,
the d¥odd fe8@Hadhe b 'I%N_&Nit(}éasf 0.8, S1AUHE oh&E6:0moMN BTt Mrisﬁlg at
as determ ned by ASTM Met hod D664. The invention also
leastp?r@\f»?t@@@t gomptitiagvaskdivi @ue phgose mmmrléﬂ @fdcwadlum or mlxtures

| iing. a_.crude, f.eed
ther A ARG SRR BT Y P ReRtpaietn o
Cohinid memlgdme for ntMP@écﬁhﬁbuhh@oiCdﬂédﬁ i@ Wohimn 6 nfetd]s, @i d
xture at 25 O0C and_ 0.101 MPa,

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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and the crude feed has a TAN of at |east O0.1;
generati ng hydrogen during the contacting; and
W@ 01063926 Nng contacting conditions such that tPET/Tf200€042338
product has a TAN of at nost 90% of the TAN of the
cr :
et P B A R o prarsing
contapnting acivry facd with®np oothest catalpsipiol rbdrye adotal arodietghat includes
d wth one re.cat.al.yst.s . to ce
the FifeRodsES quidreit bt Sd pifdes i LM T RO Sk e Mpe,
and ﬂhB Rrufdle YEKR! s QAL of it Badtioay ggndi@tt K@ (@%enaﬁnﬁgt@h@ntactmg,
101 MPa the crude feed havi ng at least 0.1
and qmémﬂtngl cea@ptmm eorgiitiarly éu@aﬁlau tbg p@lde orstucshasg TANadiatpost
0 I r
o0 el STHE FfT v R baES it 8 s Rrm Mg RS T s
D664hat a contacting tenperature is at |east 200 0C, and
the crude product has a TAN of at nost 90% of the TAN,
of Themveptipnealsepigvidep a methpdokmrodiclng aands produel, ¢yaprising:

cont&?ggla%&qgemﬁﬂ ongla? niopev&@%l&ﬂg]toﬁgﬁguog OEXJ[a‘fi gﬁ)dﬁcﬂﬁﬁtqﬂaudes

roducing a crude produc ntact
the ctudedeodieedviviréin thnaude prvdne mahqm;ismxtum amSo‘ifum&i (a101_ MPa,

o gLt L e ol b els,
Vanaguﬂ-ﬁ) Jogﬁ%?mo}é‘@o ?6{%@5 begfhaliad, B nAx AN t1Rfre & ad@Rtrolling

1, | east one of the ¢atal ysts conpri si ng
contacamgctonxhtlomct\ thaterceniacimpramgsratire iszah daistizA0 6, and the crude

podirfisgan dbrasoudiay o ntaleitiE o dREae BN inge

deteﬁﬁlgydgﬁg{swmah(;@pgg@n that is counter to the flow of
t he crude feed; and controlllng contactlng condi tions

sudhe tn’vanthrhzésctpméie Aorpithad d psodacingn G faPrOﬁha@t cogaprasing:

cont t]tng Irl ncir%_cg;f gcq witg.ﬁe% rﬁg?ﬁ’ ga%%siwgaﬁﬁv 10 o%ﬁft that includes

the qpidevpird@st, avllj?&élhdhie ahdppoduciingliguid mui@lazr@ moxﬂm and 0.101 MPa,
conprising: contacting a crude feed with one _or nore

the Cé%f%eafp%hagﬂ%a BrASURICE least b Andgt badlcaneroh e qaﬁ?émﬁ%nnrwylg

s S BOE] o ARG R UER BRI ool ol
compEsingya hydrogeu:smud@ duemg, coata‘cmt@thel\ga/s ‘ﬁ/oﬁebml@pmmided)ﬁn at
d1req§1§ﬁ%$a[tgq 9%8191%&5 Sﬁw Bﬁtg!: gfu ﬁfg‘?e eé%io %ﬁt heﬁ) cat aI %%ir?g conditions

such*BAakH ke ﬁx’odm:txﬂa'é hesaN BeheRbst 9@%‘:’0fttH@T)&@ﬁ@ﬂhé' Blude feed,
catal yst having a pore size distribution with a nedian

whersor BAYi ia pedefernahed bﬂétSTMD’Mh@rﬂ6@ont rolling
contactin nditions su he crud rqoduct has.
O R HveRR AR bl R APt At kit raGhatide RRASH douplEine
cont@cﬁiﬁ Qrud¥ febd Rithrond @r hvedeataiies R prodide W bRl pRAt&Rhatiiscludes
as determ ned by ASTM Met hod D5708. The i nvention al so

the %mmr@@@t,a)vhﬁé@nébp gtdpproductiing liguid Mg piodpu€t and 0.101 MPa,
ti
e SR FAPRATLA S 5 5SS Qp PPl 4081 o2

gramsr atdaaspbﬁmme caaB&®IcBmpsing Kauthdiyih,ahe @ nidie dothpEiiidd of

m xture at 25 0C and 0.101 MPa, at | east one of the
vanaduto| oy sristugeshereel and (s varadiv catalysohaving 2PS s digdbution

w1th%fmé/cﬁé}?1%rg WanMter 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,
woer@so63%®r e al kal i ne-earth netal salts of onePOF/URINE042338

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

hai,g gﬂveﬁﬁ‘é Qﬁé"ﬁ? Qldes E%J&h(;c?@fcbroﬁlcﬁﬁ @J:ruﬁ@fifo%ﬂ&t 8dmprising:

al kal i al é)akallne earth metal, in metaf ?
cont@cftlr@ragande{:fead with cof oatmadreeagalyss onp)(oglu@'aawml proslict that 1nc1udes

trolling contacti ndi.ti uch th t he
the R Rt PeRS I rREReY 5 b BRIk AEps ' QR b1 Mepe,
at le@dtloab bf‘ﬁle%ﬁifalﬁts hghsl rlgRahBuRPs R or&ﬂd)&%oﬂfpo@ﬁ(&&fﬂvﬁnadmm or
acids of at rnost 9 %o t he content of alkali net al ,

mix RS th¢rk@ﬂ, theereterfeed epsmprising enerastmagre glali naipl sghy aﬁ@mz or more

n the cru fe
orgaﬁﬁ Cl'ldS Qne Or moTe & ﬂ??ém%ar t}ﬁme%trl %{1{; o(f‘%ﬂé 8{'&1]09 ar%%u%@ ids, or
mix@fGaRéreofAehdithe ictuddet&y avirgd paygrﬁsmcmrerfeéﬂ atotan&ntelaln ef
invention al so provides a nethod of rodu0|n9 a cru

alkalj mepialcand aébaimere@rth gnet@,lomla%tﬁli 84S af eicarie arideal o lepst 8{9@001
orant, RS A5RH2oBRAE 0 bl Bl PRt Bt conten

of alkali aneldl panidchlitdlixt¢arh ﬁtetaﬂ,&n@lﬁé monl ik 0f oidaaic dchls of mtihest 90%

feed conprjsing pne_ o re Ikal net a alts of , one
of thgrCopspE0 lgaéhmetaﬁepééfkaﬁ%ee%r Ll%ﬂ? PHE-AL grgapic acids in

the &ﬁa@%ee?% Feifllco o3t allof Bedl Qﬁ&‘hlﬁalﬁfé—éiﬁth ﬁétal”lﬁ(ﬁl\s'faﬁscalts of
t hereof’, the crude feed having, per gram of cfud

orgafnmemt;dsas tlctelaﬂunc(bhy AN MeathddDi3 ket al , and

| i.nee net al n tal.salts of organic
PR BBy EIES b B L B e iome
con@ah?g F&hEe RBY WG GheRP heorS taElysth 86 prioBtdd aoﬂ?otéMpHHu@t that includes
medi an pore dianeter in a range from90 Ato

the e dehpradudtenberciObs efude peoduet iak liquidoaixtue apdt ‘é@, amih Otl A& MPa,
the %}glcrlee fe%glfl %%%ngllsfs‘re% Plgeg(tbljp%?ree ?yahnrg il ﬁﬁvﬁg ?ﬁeeacgr;feﬁpgljée X &nﬁ‘é &1ds one

or nfbirs hlkhinet dapth rh&alaaltslof eiavrigste ngaAﬁTMd‘dEbm&tﬁég &%reof the
and controlling cont act | dg conditions_such that t h?@ .
crudgiphayinge pert eramot srudsiiegd, a fnfelsontegt ofalkall mefabad alkglipe-
I f ' i
eaﬂlgHﬁg%l, 1#%6?&9 5%1'% e néc %&g%ﬁ a? l% ?ﬁb Pi()(ﬂ gr%g galrﬂ’ﬂ%‘é %gét%e of the
catabistsdlaving-agmird hzeréﬂsaibutlom withtaahedial pare dfanmtgan iacamgei fksn 90 A

o 18h4 PSR TSRS S8 Bt v
a pofClidSieled v&ﬂﬁnﬂﬁ ArorimnedeMin ﬁ@fg Mwl‘rﬁét&o dhBeth p&e sk %1str1but1on is

I nvention al so pI‘OVI des a net hod I‘OdUCI ng a crude .
as dpﬁnnnhmd by é@ﬁﬁM Mitingyt D428 and cm@mélutgmmﬂe@ donditionssueh that

the G BpfucFhEe 194G BrBRlik phel B e RRCH il B R st st

of okganR dciddléif gt zﬂbaéttg@l%eoﬂuae 26010 FRtkal nifdl, MRPalkilhR-daft Geetal, in
feed having ram of crude feed, a total N /V/ Fe

met@lcmtt%@i&organlwcm% the orude dier?, whenein, conteat af alkelhmetabraad gikaline-
eart nggta ahal éfeﬁt t gfv qrggng 28! & a3 dét%)fn%néa Bg Q%Ill\ﬁ 'M%&pD‘% 18.

ore ane In a ran

W tTtheativentias tals@ Bfovadestahigethed @ﬂ produtdes a elad prodact, Béhiprising:
pore size distribution having a pore dianeter within

con@stnxg perudpteerutthane s neorg P%fﬁ]é(ﬁfé #0 PrRraseed totad pradust tilét includes
the gr'hlgé él'gﬁtf bf?/ﬁeﬂeﬁl RS CI?I L SrdBubad %ﬁ%ﬁm ﬂé’f h@?&%ﬁ 101 MPa,

con |ng con I'ons suc
the eudéelteep h@dug,tpeh amndof a@idd febll,/Motag NG/OFecdnt@ft ofiht leas 0.00002
90% of the Ni/V/Fe content of the créj e feed, ﬂlner

1S

e
gramyg, engat legst oae, of the catalysisthaying gagre size distribution with'a mecilan pore
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@oemsacioeag a crude feed with one or nore cat aPGEUS2004042338
produce a total product that includes the crude
the ;Rfr@ QU Histr bR hivih %86fdkﬂ@rn@tﬁe@dlh’cﬁin 4sAf khdlﬂédiaﬂﬂ'pdﬁe ldlﬁﬁneter
at 25 0C and 0. 101 the crude feed having a tot
whergompetietsizsfdisitibuation ifres determinetbnARTM Niethos P47 875 prad %Ontmlhng
netal.salts ' '
contalifet s sndper 2 EG00¢ pREheeRh 18l 1R ontAP Bt mos
90% Gt thE WINVIF Ottt ofthe@iedestead; whesdin INSV/Fononteriths as determined
nedi an pore dianeter of at |east 180 A, as determ ned
byﬁbilTMMWB%Dﬁé’@IS D4282, and the catal yst having the pore
Si r .
Cort RGP ek B R h b ISR nE RO AR, s
contaétirecrate foed @vxﬂiairfelcﬁ nfare natélylsusmmpﬁ)duée a mealmdlmdthat includes

o G o B AR COL L D8 SR
the &9@@ Fég gﬁ{agg L K&h1 cdiRinRbe alﬁQﬁj nféka}@ lahp ﬁlkﬁﬁﬁéi-éhrﬂﬁhéﬂals inetal

of organic acids of at nost 90% of th
salts:@ﬁttrgarﬁc etidabielléasn@®0@001 gamis ablkghmmf cauietfedyat ]&BS’[ opg the

salts of, orga aci.ds in,the cr
cata&%&s?}@v%pg&ﬁ)ﬁr% ﬁ]tze %trﬁpﬁlgp W1 Igpdm%mﬂre %?tfexhcgd geratsthlgo A, as
detedBifl byl ASTRNEhS@ DU 8D and B £y A Gl tigig ilfe @S size distribution
det er mined by ASTM Met hod D1318. The invention al so

comprisingaas onmoss motlsoforp Gsdiron ﬁ@fﬁxecl?qméwp? @pe or more

cont ac r
conRiIB BB pp SRR el o A 6 B Pl ORI b R s
theréb il dd PGl conbRlifg Boﬁch@onsrsudet}ﬂf thd laﬁidellﬁodmct hapd ttal
m xture at 25 0C and 0. 101 MPa, the.c

d
ccontephpl 41§41h]@e@h ang plkabineeagthaaptal, fpmefal §réfjstc§" o&gan&h%ncg\,of at most
.‘ 0"/2?1#ﬁ ?15 %é?t@m S 236 9Reta0 B AcalTRL %r%l H@hi, AEnEA! Ldts e bRanic acids

one Of nore’organic of mxtures
in thehgu@ofecd anlsbréin @ontoniced aﬂl&iéldnbtah am@alkp]me—garﬁmm@tal or wdeal salts

of Ogtfar%g‘f ?Cg%%‘gfafahet%rg‘?%?‘g?( %fSEF@{[S{f @H{;Lﬁb? o?ggnl c acids

e 1h€@lﬁfonglsggag A& AXBthodbf pRAGEINLS ARl ptr&ﬁlct comprising:
cat alysts having a pore size distribution with a

contwtingm cpule deedi waitfe oy orghorgteatabiststto aBluse 2 sefaldwediaithabgncludes
AST t hod. D4282 d, the cat t
the GlE PG PO CasEreRIR R B M 2P SRR 1 M

the QQ‘JdH Md@ofprishi@ onebt i€ alkalb hktal 0418 dFlondof MogOdganindsids, one
one or nore netals from Columm 6 of the Periodjc

or nT@m lalkalioe-epitx matabgalisiod pBO PT MAFRLTEHHE PGS iR GriEFRs4BFfgand
the 8%{(}[? é%et nsm%?,"ﬁ hl %trarﬁrrteg){ gﬁl’%e ang@g cﬁ %%Hf‘eht %lﬁa‘fﬁ ﬁl%ﬁl and alkaline-

I'T"ne-eart
cartiBhéthls $@hletal Ofits@T9aRInk @tdsas adfeastt0.0009T 084, af leas (ene of the

content of alkali_netal, and al kaline-earth tal, I
catakesinhavdng ¢ BOIEHIZ rdg%%bt&w&c‘w@sa Frelifl PEFAIETFIBEE: ot &1 hA. os
detex%?ﬁc%f%syallgs 1?1% Hodrf%ﬁb arfi‘l e%!l.tglggﬂ H(;é@ nﬁ;cﬂe 5@& a strl‘du’ﬁon

organi c acl S I S ned
conirtsdor@led bore Fteeal frumrColomnad csfahqumnddce’ﬁa‘tﬂe rtmt: mmom

S B B0 S S Y s
the{ Fahg Qgﬂt%iﬁﬁ Edhcting “cl)#éﬂﬁéﬁ Reh MR Pk GQ%t Whes Ritd)

écruepro uct 1s iquid mxture at 25
conflent O MRalj metal, and alkaline-earth metal, in metal salts of organic ac1ds 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 grans of Ni/V/Fe per gram of crude feed,
w@roosmeee one of the catal ysts having a pore SP@EUS2004/042338
distribution with a nmedi an pore dianeter of at | east
in thg%Qad@ fedf vﬁ)%fe?ﬁ %I‘R&H om{lk‘gf? de{YE Oagk%g% %Qalt ﬁﬁnetal salts
cat al'yst “havi pore size distribution conprisi
ofongamccamdm& dma*mhmdfhythMMamw Dif318he Peri odic

{ - ShE bRiion Hsopravides poralu of Pradicane byrogt RiHgscomprising:
cont&diﬁlrg%‘}frud@fégd GRA R lok hdge &AL RS ;Iﬁ%dﬁ&néjﬂ&ﬂ ?ﬁﬁlu%ﬂ‘ﬁgt Pcludes

the crude product has a’tot NI / VI Fe Content o
the camdqmgducg,o%@tmtth@cmdqb pioBactasalignid mixturhet 25 Ydend 846] MPa,

the R BT o ST VTR o ST Ff COBR il N g e

granP60GUEs Rgd dat %a!dﬂ&mﬂff@ﬁ’é&&alyﬁ@ﬁ@ﬁh@h Pgre s%rttlﬁﬁ&ht% With a
crude feed wWith one or nore cat al s to produce a

mediagpare ¢iemates of atleast 23k Auetedeterpen hweSEwai@&tod IH82eand the

cas S TASER O RSP o S I o

the Rekrildici Tdbkd, dhe 8AmbE @mpANLdOsT diieloR nrg aitds B6ImASolu@AS of the
or. nore alkaline-earth netal salts of one or nore

Periqgli¢ dpble, aniséirentherepiand eentralbngerntaating cendjtiens wieh that the

§
o B B SRR S ARl o
crudofeed; gherem NiVd%: whteat islas dsterrind® 09 A Methed D5@6& t
i ChE S BRa i AT QeGP GeComprsing
cont&%ﬁlﬁramrﬁ@éjfebd' witR OMe NeEaade 4228210 518 Quéehaeto&?gﬁ;diﬁgthat includes

having the pore size distribution has a
the civisleyiydduniweseinghg crufi@progu@tns atiquidtraixyse at 3T Wragl Q00LMPa,

v SR ol B e R P 0 S i, on

or mOE AlkdmrLEath et skkdibRsheldd 8RO bigadRthc iR néﬁrﬁix'tﬁr@ﬂthereof the
contacting conditions such that the cr ude product has

crudg faedthgving griptaheomsentape gram aberafle fegddofaliedl metal, ead alaline-

a5 TS 9P oSBTy s B8t

catalyst htwin'g a pﬂfﬁ dre dstibstiaf Wﬂh gaﬂmdeanqm@l alahfetetr € acleaki©O0 A, as

deterféﬁggd bné R’iﬁcﬁ%ni 13{1]58?1? ;n gktlakvgf lgafylnaﬁ t%g PgEeriiles %lﬁtrlégtlon
t
S R s

molﬁdmpnn,somg)r nowA nmiyhdngum compdmcfsemﬂcumedh asowelghr ofrmolgbdenum,
catal ysts .to prod eatotal r i hcl udes t he

or mpiygs theregh ! Copiseline fonthging o ﬂ,s%affgaﬁatg eacrpgwoéuct has a

total Rbofelt 6 a@l&ahzrﬁetgpaﬁdﬂ Sk i k0o r MR lﬁetalt Hﬁn@fay Qﬁts N3 ﬁfﬁaﬂﬁ\ﬁcﬂﬁ of at

TAN of at | east 3 and the crudé f havi ng,
mostfl0drpbthe spniget cpfeélcb‘h raetalo tiad alNﬁMI\#@eﬂmm]enI mofal mits of organic

..least 0.0 2_grans toneoft cata
ecids {1 g 2g- wHER S onfthy oA RO BHREREYREAL in meta
salts O afRhRIacs igths dR@HtinRbyASTH NRHRUM 1%ad. by ASTM
Met hod D4282, and the catal yst having a total

mol b awaniiancasa Erﬁwdeqbé megiodraf pfoduginglacsude frodwat 0z00Q0iking:

cont:g:rﬁﬁgﬁ c‘ilgfie%e%d Qi tﬁ% S grn rllerchpo cgﬁqtf%sﬁﬁn%{%a&gg a&g gﬁrpcehéc‘;t that includes

the croaleytpoduet hedéin Miodrudes ot iLofiquia Aetxf@d4tr23l 90 4@ 0.101 MPa,
contacting conditions such that the crude product has
the Caldvmdohavmg hodtofadbrpe.3 snd tharrude 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 N /V/Fe content
wo@boosiesoes ude feed, wherein N /V/ Fe content i SPEBEUS2004/042338
determ ned by ASTM Met hod D5708, and TAN is as
a pefe siZe distikition WNSTMWéiah@dreDBmmaeﬂ'hﬁatllwem Aons ddtemined by

d
ASRAPHAES rh T Nor B G0 Bul B SBhSESh presram of
catal gt Ak ptB 100000 gRAIASIHHOR3 Bran@icE mBr dé&ﬁim tdmalor nfteé e&ﬁﬁodnhﬁ of
crude product, wherein the cru roduct is al

molypdenymp caleultedys vemehtof 1oly hdﬁaumx Wénmﬁud%thﬁ@@ﬁ an contr olling

[
o SETRE (300 P08k AL TR 5 R B v
the saide feedfandniee afudeproducyiganitaaladi/Uiie @nteiit £ athesst 90% of the

. &e r eof , %tP% the crude feed having a total conten
Wﬁ{ © coPtent o the crndle fecsle whergin Ni/ ¥ i comtani s asglgtermined by ASTM
Meﬂllohﬁiswweﬁ{dti%m& detdrfhifERt %ﬁMJ]&%eﬂfo dPggani ¢ aci ds
of at |east 0.00001 grans, and at |east one of the

c at Bieyisventoompsoi govides 4 mpthodef pn'odtmng aropidel Iﬁ‘odt[o@@omprlsmg

unm 6 .of. the Periodic Tab one nor e, conpoun
confR B8 B8 e Vit O & s rbISA PEVCBRe e FEPRGAT R moludes

the ¢Aiak BrodRibt, Whekdih 82 dritRr chuct E‘srhqlcg d nErPt 28RS ﬁJISMPa
from Col urm 10 of the erlodlc Tab one or nore
the émdp Mcj@mlsmg@n@ o1 merealkali mietal ﬁaltsmf@nb onmotdonghnit keids, one
Per i .c Ta ures thereo erein a no] ar
or it i LA freiaD b Tpt b ot e his S eE P thitf and
the bﬁldb feed Hagihge thfad BdnkerttOpel @ran? Oflcia@8 Fdea) off AMEh1TABRAGHH Ataline-
condi tions such that the crude product has a tot al

carth gpitalnin rpetakgalis of ojgatiglacids AbiatdpashiORBO grants. anstaillsasi ene of the

a cata'%'i?éonﬂﬁ ; a?{) ac?]%% ﬁgfafjs ﬂ{l@ﬁmﬁ}? Blof %%eh’ige%og aclhleab eh one or

content .o I ne- ea

. monm:bmlposmistd ont oﬁn@wmeta&d}aiﬁ Coturiuhé of thed®rib@Rdlable, or mixtures
content of alk tal, and al kal i ne- earth
i By SO E R O BB (L) 1o A1 kA1 % e e

conﬂ)%hﬁdsrﬂﬂ?)%g opﬁlM&aﬁeﬁ&HSﬁM% of i eﬁ\ﬁﬁﬁ?a‘ﬁ[& 3} miktures

provi des a nethod of ucing a cru
therc@ﬁmfaﬁ@nm@ motaymtarof mgﬂ é:ohmunlbo metaﬂtQMOteih Cohenmé6 nretxl és in a

e a total duct tha cl udes the
raneH 3 I 0t il fob Rt QRTINS stebethothS S Broguct has a
totaltotdhit ©f allkal? T4l 1achMhObalahetd N8 nﬁ‘étél@ﬁlti @F&gﬂﬁé’ hélgs of at
a total Ni/V/Fe content of at |east 0.00002 grans of

moqq%)%/qféhq)@qntgﬁ @ﬁﬁ]@;ﬁh MMQMllnmmhmet@agm@ﬁsam of organic

ac1déohﬁ?th%%}lgley1§&f erl o ent oslig%(ra me(lj al?&}mﬂ al ﬁ'ﬂi‘?ﬁﬁéﬁd@ metal

saltobf @pmiokcidDises meteﬁhﬁleﬂ b MSTOL wmh&i Dfiztde Periodic
Tabl e, or mxtures thereof; and (b) one or nore netals

f r OrpedBYEREAN 2k50 HFovigRs apaethedipicpry \rlieg a erde produst, eomprising:
con%%%oéjmaer?ébfl%ﬁlo@{e Ste gﬁﬁ@%@ t(g r?)lahgo 41 i rp%odu%% hgp mncludes

eriodic ures ere Wher el
the cratlé prodfictt whedelZothe nmdé @rmht:ﬂb atliguidohdtureat DSPC Gndo181 MPa,
e frfn11 to ; apnd_control ling contacting

the (R SRR ol MUY /R rontenl ot pregt 00 s OB VN e e
grarﬁ"of Mube féégn&rﬁf‘it lggst % ditt nca%?ﬁtﬁéoxﬂ}gﬁsﬁygé Véﬂ:e or‘}ﬂ&je Bitals

of the crude f
frong €pkari @eﬂthb}PeASd'lMTl‘dblehmé 51 @8 cofipeundsvod Imhe Oﬂmatesmetals from

Col%% Irogﬁ?ser}germ chloe%le or rl%grue% Itl?e%eoq~ 5 rdu(%ge orrl)er grdnligrte 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
W@e@dneioze wherei n the crude product is a |iqui BCTUS2004/@42338
at 25 0C and 0.101 MPa, the crude feed conprising one
Colu¥n [@ﬁﬁta"i‘ hd<@tdl BRI 6%?&&1%5 Bfa 2RSe ﬁbmnpfoel (P%ﬂ@@d)rﬁrolhng
acids, one or nore alkaline-earth netal salts of one
contagtingmoaditiogasich tled ltldsc;ru@er proilct e s tatdlaYidvile oph‘entoiaﬂ enost

o018 N5 RIS e SR R

by ASAIM M&AhoPDYAMH.C acids of at |east O. 00001 gr arrB and
' the one or nore catal ysts cor}prlsmg (a) a first

catlhf nyventiethasqd progides amaﬂwk odusing @wdgpmdu@tf cqrpriging:
cont&&{n%l 2 de 1{% t% 0919 (él 9% gatggset? I{o O]g%du%a%tlo?aﬁ] %Bo(r%lqe.lctggat includes
the dmeeprﬁ@m amnuislllaﬁe &ee fmr odOEHie a Migtidl hixture m Lot amd 6.10f MPa,
the Peri odi ¢ _Tabl e, cul ated as_ wejght of netal, or
the gipde fgpd eompprisiegppne %maore kali metaloalis @%?féﬂ gFgporeopganic acids, one

et O SRR
crud6 fedd HalimgPpdri g@ﬁn of ¢aldk éeedoneotarconentoftabiogiometdh aodl atkakne-
eartkglralpgg {112{1%5}1 g!gl%s\,é{oggr%n%z:lctf@‘%f%t ?Jag:& ﬁqqpﬁ i %gé t%ﬁ sl en’e or more
cata@@tg c6 ghﬁlﬁé 1 DY R REAG, E}% 5N A1) @ ﬁ§v1ﬁg Cﬂ'ér %ﬁ@ﬁ of mt caéalyst

¢rude product’ has a total content” of al nmet al
frona@ Q@M Mél @agramsnrdt ag o1 momnahlsmm §0btﬁnno6 gﬁiﬂnc PeriodidT able,

f th t.of | kal
one S e (ERRPTH 1 0e S RO Rn s R irioti Taite
calchiBtet RS weldhe 6f el or Yﬂ]ﬁtﬁl@ésﬁhé‘r%ﬁ e (1) s8édhal datalfRt ahe second
and al kaline-earth netal, in netal salts of organic

catalyst heyings Perrera 06 serone qaplysinairivnsd(Rcztams of Dge oTmere metals
frorﬂp(?%lg.ﬁlgx[ 6 & tﬁxl: ?&1(9&19 ﬁ‘hﬁg o n%a g‘f&d}«? gm%&mﬂ{élg %? éfé%gr 1%{)12 gcgls from

Columin 60f ﬂled’@haﬂm%ﬂd Calpulaidd aewalghobiaﬂneﬂaf od nﬁktutd%&hereof and
|ncludes t.he crude product, wherein_the crude product

contradling $qéAs{ing fpnQIteRS syph bt e caidls roodust bagptotal gantept pfalkali
metdl eaﬁlq 2PEATRE 'eéﬁﬁ‘ﬁue@di“% %etéﬂ%ﬁﬁs & Ihc 5'<F§9+f R dsF o, PR

or nore organic aci one or a ine-earth
contemtodlalksh Imaalodnd(malme aacth mednlgmnnetalaaaltsj of organiniaxids irethe crude

feed; gg%remacop%p‘é?ic q}fgeﬂf @Iq’i% %PH 3\{%{;{&? ezﬁﬁ{ ?tra?m Ofeta? rseﬂgseof organic

amd@iska@'dleféﬁﬁﬁ‘léaByD@MMétHod@ﬁ@iS salts of organic acids
of | east 00001 grans, and at |east one of the

cafl hb mstlwaalsmgrovw@s a gredlndotf predugingst crudg plodaest c@nBBing:

conB5HE e AR o R L B Ao Bl e

the dF@ler&did, 0N WRcrBdoprodtia 188 li@id inkixAadheas T, 8d 1M Pa,
as_ wei ght of netal, or mxtures thereof; and

the %@iﬂﬁe@f P QIR LSO meye aladiimstervelts olconetdr awork jogganis acids, one

or ﬂl??@uéﬂ(%l %pe%ﬁﬁ nyegz!l%ﬁlltst & u éltrcl og nfol Bfg% fc%%%lgneelnlﬁmﬁg etrh‘eﬁ%q the

crudegéedl havmgﬁpéilgk@h ofhede fd‘edn@to@dl ,cohtent&lafitalisabtbl afd alkaline-
or gani.c aC| ds of at nobst 90% of the content of al kali

eaﬂfh@@@i in gistpl splisnfioneaniaaids ot lemst .00 2eamss and gt lggst one of the
cata @ﬁfﬂ'lﬁﬁgﬁ'& gﬁmjé ﬁfdéal?e? ¥ #gcgas{e (z rs?i}h gm‘? ro?J She 09 %%%Q #ne‘l?e[lT Jt“rom

Colwiin 6 vfjtheiPeriadic Tables omsordadercompedndsyof Ahd M Metdwmetals from

D13 . 4
Column % 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
Wowaok/063¥es or nore catal ysts to produce a t ot al PET/O82004/042338

that includes the crude product, wherein the crude

zone PJ(RQH ¢ hi'Sar@ th Gkl pFAPEEIHS adbtaPEon®éat N alkali H¥tal M, alkaline-
the crude feed having, per gram of crude feed, a total

earth ppgtal/ inenetalraln pf oli2aBiC apida of atan@% 86% efrthergontant of alkali metal,

f e t
ot g0 B A hE o 810 e PRI iy comn
of alledi hér8l, et alsline-daddl Betalp remeral sabis of orpppieuwritls i0hs datandned by
nor e rretal s from Colum 6 of the Periodic Table,

AST%@M@@P@?@& &s weight of metal, or nixtures thereof;
Clﬁ@érﬁﬁhlais%%rg\ﬂﬁésafﬁl'eﬁgd %@ &19 écﬁ%fé rbdRk, Johﬂ)ﬁ'sﬁilg

space v i'na co Zzone I's ove
contal:tlﬁ)gla Ekl;uda iekdt vaieh Onejﬁketnpnewdtad:}tstsha$r<aiwoamtawrbmlld%d&hat includes

e s RS 0 Y ey A P 05

the cmae ﬁé@ﬂa ghg& Q8 cruliSeddny &IV AeTBnRACH A s©0.00002
cing a crude product, conprising:

grams,(m lemstt omgafahmanaiests besti pev grimof eatolystat l@asié)t(wl;gmgs o one or

T A ——
metaBifrote COfard0d 0P thkeriWER, Tabhe catwaRd he adidha vl M@ial R inixtures

gram of crude feed: an oxygen content of at | east
thereof; @00 moxgrcdh@g efntestipgeanditiped sck that liguid herdp spase valocity ina

contacgflgg%et Ce::lr wﬁm%ngﬁhe c%ci l‘{lgrpr%l?dg ﬂ?re % 4’[8%\% v %oﬁtf t most

onpri sing one or

90% @f tHehi/ Peeicodicat dtahé erude fred pwhereineN ¢ ¥Reawnttat Bfas daermined
re nmetals from Colum 6 of the Periodic Table, or

byAﬁFMM@&@ dIpBi08ef - and control ling contacting

co t N
oL P S Nl s
contazting @ cheledeedanith bhe ocmutkecapal ptkiotprodise a tetal andthdihftt emdudes

f, 70- 130%._of .t fu t 1 f eed
the il PR Hicb Ry e Dt PIPASOE SV FHREE T AGTRNELHYP™
the cﬁi%l%gfeeﬁ{h@n%’ bxf: raf OB f&: 88 oRRicRrddhRRatof 1ASTMD001 grams

Met hodD429 The invention al so provides a nethod of
of OXp/gcxd uod aguﬁumqm@@t pf atdenst 0. Oﬁmuqf gulfaropachaitipasone of the

AT A O -
moré &Wuki&i@oﬂlfr@dﬂ(fﬁorh $notald froml (d)lﬁﬂnﬁMth@Per?&h@Qlﬂ&d)r m1xtures

. the crude feed hayvi nag per gram of crude
thereroéemd cantreiling contacimEeopdifipaniuchthai the Cé‘é‘%@c prodpgidepan oxygen

cont%{t %ggti ﬁér% @O@’o 3 % Uf(%@%ﬁ%h‘[ %th?{glrélhg ge%%gi 8‘1(10[99 S Btuct has
a sul@@Ephtiesi ¢TI OOIB@"/O bf therselfumedoatent Mthmcﬁrdle lfemi ﬁfhelfelrt tveygen

Peri odi c Tabl e, one or re._coppo H of one, or

coniF iR BRAINLANT B METORESBSr epgfat isgps determined by

reof; and controlling contacting
AST(;Moﬁ/E ﬁol%z%si%uch that the crude product has a total

Ni T eentiot dsd pmﬁnda}; a mettod@Yrafucinge dirdeprieduct orongmising:
of, the ¢ e.feed, and the crude duct S syl fur
cont SR RSt oSbM B9 O MOFLCAT TG ROHCE A B DERSidp!dietudes
the cfrl?d%ﬁ)roc‘Mb? e dteiRihe érﬁ? ﬁx QBH&TS a 1i§uid nidRES AW Iretadd0. AT P,
d D5708, and r content is as
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@ imse®eag: contacting a crude feed with one PCT/IB20684/042338
catal ysts to produce a total product that _includes the
moreqonpoupdsoefire or wivee aictals iemdraluan raf dapReriogdi Tableyr gixtures

t:25 0
there Bl Ry e G ot R oSG s ot

Ni/ VY @n€sh@ aNatGn Gt 90% ofARENOV /Feddoitadit bﬁthle resdedietd) an@tie! crude
salts of one or nore or ganl c aci ds, )ER xtures

prodp¢idage pulfuricententiefe’ O ﬁgvneﬁglﬁlrp@meglr ghibgreryde fagd, wherein
I

i/ Vb L e e By, A Wb B0 an@lu: content i

detemﬁnaibyﬁsfMMeﬂQﬂGM@zlans and a residue content of at

ranms of. resid t. | east . one  of
o BB ipeeaicis provides SREIER Serlibine Guds TR e (prising
cont&:ftl gﬂ%n&férfb&ijwﬁh 3P Blemo%teﬂj?stmrﬁo&%ﬁqmgﬁro@ﬁct(mﬁ ifdludes
metals from Colum 6 of” the Periodic Table, or

the cmdetpnodwt twieraothe ande mdma’cwﬂ 2 ligigjd comtuae 2t 25°C and 0 101 MPa,

condi tj ons such that the.c has a tota
the <GB e SRt Sronif B 35 RaT i ng 7 Badty bidaftc qcigs, one
or mBRL Akalpdlehfh @fetd ARG ond &k Hior®breghiciorlk, GQfitxafred thereof, the

content of alkali netal, and al kali ne- earth net al, iIn

cruderfeed lhawiakt per gran e emie feedi altotal ontet ofralledl metall and plkaline-
cart U RS SR8 o PILGogh, f it BAYA 5 e

of atQéasﬁd) k akrdm$ef dbiduandd at leadtone oﬁalétcbtal’getsa:lomprnsmgﬁina Ior more
s of or%anl c acids is_as determ ned by ASTM Met hod

metaly fr%@ss?ol%ma o Shedraiodisntabig. ong oagloa%%%vnﬂ%éaowe@mm
meta&@ﬁg&ﬂft%@&% of Pé}%%g.t T, Bk SAxRIRVhIESE, And B ihOd i

producing a cru conprising: contacting a
contadtingeohdigdnsrduch thean dlecnrudmmedlmﬂqas y &t contept efcthlicadi metal, and

v kPRSP TS AeS A1 SEbE. DL, MBSl

' meta(]) a}xg]allMP fe- e&tl't}?m‘éfal}' dg nfeefdalpays d?@m@&ﬁdélh&ﬁé &ud€ Fdédethe crude

a residue content of at |east 0.1 grams of
produetshael aeesuamboatelnboﬁm WQ‘WDﬁ‘éled@ﬁd@ﬂontﬁfm af thesayle feed, and

whex%gﬁ%q% f‘sﬁt ﬁgglgslg mg? I%Zipeé-'egrt ]r,n&%l (128 e%aelt %ﬂty é:'ft (%rﬁamc acids is
as déterniing By ASPVEMeEA D13 180418 1eSiaROcuttient @s‘ asQiEerflindibyeA STM
netal s from Colum 6 of the Periodic Tabl e, or

Methﬁ@@ﬁﬁqgs thereof; and controlling contacting

S 1 t
COMg BRSPS RG] A BabQ! s
cont@éftlntghl&:rﬁde]l;lﬁe% fwfgg)é}a b? nioﬁ@cataﬂyﬂetomrodimueta tbad pﬁ)dﬁetsthaiiumcludes
content o 7 00 the resi que content o e C e
the qriadscrogirrahssip /g rade Bindarids » Saud migtust Al ekl # GNP
the JX@;J&%E{«Z@@ ngggmr rQ&éefe&P %@ﬁ&ue‘ Snfht Qﬁétgéam 08 brfs of

I nveriti on al so provides a
resnfmt digich tofal pii/BHBE ccmjgera oxfaudast PrOSA0L granwsoarpt atdéasone of the

ontacti.ng a crude feed th oo al sto
catal3 qaweriang gps pr HpEIAEASTIR CPREILAeLheRaria {eble oncor
mor® E&H%Ul&ds M‘@ﬁeedr'}n&@ EntAIY 48P Qdnts dSth@PhhisHiE Fabie XSk tures
C and 0.101 MPa, the crude feed conprising one
therenf; andrcmnabllhag |coma¢taig mallitionpfuchrikatdhe crodepwdyetriias a total
Nl/\?/ﬁe content o(ta 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
W(hamsmgs%@er gram of crude feed, a vacuum gas PCT/US2004/042338
("V&O') content of at least 0.1 grans, and_a total
Ni/Viendomrent ofasaleteahinedby 1S T adethpd 570% 286 residyeeontent isigs

a acids of 0.0001 grans, and at
dete%a%f{bbbﬁglf@%ﬁi dgggé)ﬁyst S conprises one or nore
metgl ﬁlvEﬁtRﬁ‘B 419 pBVidEs finetod JPeEdduding al@bdeeproduns, cmmprlsmg

nore co unds of one or nore metals from Col g of
contdtiag Reri deest wih lome oonopE cataly s to Hadyss e totghroduct that Tncludes

trollin ct LA dchg,
A R
the cihdebbd@om@isity siRt@imort Alkal tnadtalsalit of @fe cymymeiorgaas apsls, one
of at npbst 90% of the content of al kalj netal

or mareiaikaline-carth metahseliy of qng oxEoRe oxgaMIcacH, rREH{IES ’Q‘?&feaé the
crudgg edril%w ;ge? &Ira%g gg/cﬁ?g f%elae L6 SQ)@L(GVGI@’§ cOntYEEAf at least

nt ent con ent of theé crude
0.1 dreqsl, anwiaemel conéaDof alihie ntetal,sand&lkedimteamh n@tﬁlhy mixgAtivRlts of

Met hod D5307 d
e Fith and sy S o1 68 patalTs oS ong o ore

orgagickegidsioé OORPT grams and
meta{l? fiso @&EE%\'@ J188k PRI MAHYE e &r Bib3d 8omgdimidk BY 61 érQfiore
of produ0|ng a crude product,

SO provides a net hod
metalofipm Gologn mafnhaemcrdgc Falde, i enikaweh tapenl ené conirolBge

cat al Ss. to e ot a r,od
con b R e PR ob by RaC il et OEA IR e
alkaﬁhé%éﬂ{}?m@{al 2P rnfefal amek JF. olghhld\&ads $fhe nestelss bé dd d@atermqf alkali
pe gramof crude feed, a total N /V/Fe. c ntet of . at
metdloarst all@alm@@@ﬂh gretatsin Tedial Sl TERRE BHES b1 g crile {rd. fadthe

: cruc%rpr 2{3? %t %{3?% %0"& he fd‘f&a‘%érby&)tn&n? BrinE 'cﬁﬁﬁ S

oM e Periodic Tab
whepdif WIO H&{temci@a@dnﬂérdﬁneﬁ b}oASTM Metirod IAEX03| andf qommnt of alkali
Col u 6 of the Perjodic Tabl or. m xtures f?ereﬁ ASTM
metdnwdc@mlﬂ@rqarthgnf‘é%lnmare%‘f?lrﬁg 13 BhHeRBRTIG ASIIS (e JefFEpRieRdY
oduct has a total N /V/Fe content of at npst
Metéé@%fﬂ)% he Ni/V/Fe content of the crude feed, and t he
cr Ude ipvendon tlsh psovadey@netbod efmmdlﬂcﬁma e@d9muidugh €onmising:
content of _t rude feed,
contiguis fitmet sy ABTREECRSa CEATET 1o iy & QBN e i Pincludes

the &ﬁ%déﬁro%&emﬁﬁﬁmwruﬁ%ma\@t Redi VRS urthe 25 v and 0 om MPa,

SO provides a nethod rodu0|gg a _crude produ
the croutp faeibaging coemgeann pherude &eddaatowé /N € Ropi o jat 1?61*(9 00002

t al t |
S NS P A I LS e
oneBr fid#E thedls BomUolamt 6Of lﬁklPé‘x/Bahc Tdtge, Ohel dEmfo%«tbmpounds of one

conprising one or nore alkali_ netal salts gé(g i
or mare encsaly A el Oldhe Brriofs BAGFRETT REr b ERopgpg pontolling

s _of..one 0
corfRUh P08 Fn TR BRI RS o YRSt o
90% 8€the Ni/V/Fk @bntemifeid crafle filelt adnd thetmatle pmddct has a VGO content of

al kal i neearth net al i n netal Its \Zé' anic a

70-630% of theak®Oonsobat the sivee eéa,qdw grejng Een&s a@%lgtermmed by
Asﬁgfel@feﬁl%‘a%%% 0 Qi]"’}lh'??}%‘e%og% t 5 %E’Hét@?ﬂﬂe@bi%@m MathddD5708.

or nore ne rom t he Periodic

TabTlgs moaﬁlo@ralsasq:*rewdenmmamdd ofprodneinga cnslegrodics lcomprising:
from Colum, 6 of the Periodi¢c Table, or mxtur

configsding afcruds ﬁdo\ﬂﬁ]& NG OTIRPLE| ysbsrtg @ﬂ?@ﬁ? a tg}ﬁlcprpgl}%ﬂ}% includes

the tRe 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@2a0sopie@at ure bel ow 400 0C, and control | i ng cPOT/AS100410142338
condi tions such that the crude product has a total
or meRIUIRAIneartdkahli sai®bBdne 2Msbra bikahidRi®ast Blﬂiﬁ%@ﬂmréof‘ and

nmetal salts of organic acids of at nost 90% of th
the e foed h@fmameragliann@&caude faedi agplabronient o4 pikali metal) andq afkaline-

eaﬁlﬁﬂétﬁa‘%llﬁ %lé%a ts%l@s( &r 0? c?s a att !JﬁasttJI S%(ﬁ)g grp %%8 leﬁ]i one of the
catalfyBtk & obthinatie bl C(ﬁﬁhm&g @fsup;ﬁ(gawltﬁ 08€ bifhotSmealsefdth MRthmn 6 of
by, ASTM Met hod D13 18. The invention al sQ provides a
the FrgioRiscA1e. ﬁP%GD@PWgCO@R?PH@FeO (6 U E10TC B5HY Egmr@olumn 6 of the
[
Per ARGy SE S PRI A8 R o Bl
catalystdgutsatingh @reeursot bigthe mdbfstpn@bhjpﬁeseme af bhejon o sylfr e

at.25 0C and 0.101 MPa, the cr feed havi ng, per
cont@%% OMROMY t@é@aperatufeo?%w 40 \//%F@dcmwr@mng&m ting
condn‘?(ﬁﬁtsu& 802P8e ¢, ct E%da t@¥a1 L §15t Bl mdihe and alk line-earth
catal ysts Is ollc‘)u ina : n| ng a suppoft ?1
metabyie netalrelteohealis adidood E(’lell(ustrBO% odfthe dvetdPe of altalc metal and

Tabl e,, one, or e .conpounds o e r tals
el SAr IR BTl S DFEABH 26 oPdB e CHC feeohy Hpegen Content of
alkafi RRAEAO4nd Ak MnEAUAR nidtl Ah dht Sl saRs swgm& acidB ek deRrAliE by

the catal yst by heating the catalys precursor in the
ASTMé@hﬂfbDMI&ane or nore sulfur cont ai ni ng conpounds at

er at. bel o ontrolll

conr BrsALct B FoR s Pt A oF A CepbEPo R, G
contdNty/aheudoRte Mith@he at mMEBSEatA0%6 f probeceM ol Eﬁ)d@l@ﬂ’thﬁﬁhcludes

of the crude feed, wherein N/V/ Fe content

the cgedectaivrsVRSFeIndMFINGS Produessy o BauifHBIX Y a3 Hnand 4401 MPa,
the o‘i’ﬁcfévfeé*&ﬁaﬁng p%fgﬁaﬁ%ﬁ%’%deg%%f‘ aﬂet\él Wwﬁee%pr ogg%&ﬁea%i H‘éﬁooz

conposition ons w't

* granss, ol dtileapt onmgiéthd C&thhystbw‘otmmrlddﬂé bﬁe;tmnﬂﬁmﬁglaanpbcﬂﬁ\@ltﬁ) €ne or -

rans of hydrocarhon
e g@%ﬁr i GRS GET e prRsangs g or more
meta?gﬁo@i@(ﬂﬁmg 61&36hé\'ﬁ§10d?ct Tzll‘tﬁ@%tr n3x QP 1852080 Yhoduce a catalys
hydrocarbons with a boiling range distribution etvveg

prec®20r; @@l &nchigsthe@@alist b)y hextinyy/Hee, catalyist grasatser intthapreSence of one

t 1 f o .
or iRy P i Rgo R Badh A R BB RN A0 it opptine
cont@t@ cBh@VioSeSuch tiedt mrﬁ&%meaudt hadla RAMINNGV/FRRbn@htedPa@ fnost
conposition: at | east rams of sul fur, as

90%pdttlea I/ N&ER eoptonsrihristude deﬂmellaleV dsseontenp isgisalgtermined

eterm ned by ASTM Met hod D5307, and the
byA??nhgg}qu#‘?dogg %é; a weight ratio of MCR content to C5

asphalitventen slonperideoh caide lcempbsifiodhahie et fraMet crude
cont ent |s as determ ned by ASTM Met had D4530, and C5

compasii) ebieay OO0 taapips P%hyaiéwééh@ﬁ withesbailngvamar distribytion
betwee299 o LRE 26GVE g{ b6 gi O, PERY bPBE g?arﬂ?&ﬂﬁﬂr&arbons with a
producing a cru conpri siChg: contact
boiliag Mefd&ﬂbummfbemlldm ﬁﬁraﬁd 620 aCys 04 01 d/Px; atllieas 0001 grams
total prodyct ncl ude
of hyd?ocarbcp ] wdlt bmpmg ralnge dllétrlbsﬁtwn between 320 °C and 650 °C at 0.101
MPa; and greater than 0 grams, but less than 0.01 grams of one or more catalysts per gram
of crude product.
The invention also provides a crude composition having, per gram of composition:

at least 0.01 grams of sulfur, as determined by ASTM Method D4294; at least 0.2 grams of
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t he crude product, wherein the crude product is

condensable at 25 0C and 0. 101 MPa, the crude feed a
woRsoeeent of at | east 0.001 grams per gram PET/TR200€042338

feed, and at | east one of the catalysts is obtainable

resid¥; as@f@inmeﬁ%y%§mﬂlo&ﬂ]j§3 09 ¥2dhe B0 SosTRIAR afvffé?éﬁt ratio
Col utm 6 of the Periodic Table, one or nore conpounds

of MS?R effens to Fp pephalienes sontenimtableastn . 5 vdterain M@Brcpwnt;ls as
ceref oy AT MG Rla). AL Ce AR S G Rl Rl Bminea oy

ASTMWt}y@iDm(ex:ursor in the presence of one or nore
suI fur cont ai ni ng conpounds_ at a_tenperature bel ow 500
ocThe Hyention #len piovifes 8 meilad crfgvr%wmgta @Hde BIpgHC pRmprising:

R e e e T s E

the dredegsodiet, ewhmrﬂﬁdhé)yruééifh‘ddhﬁhh ochded&Bl: at PHECiand e)glt(]l VIPa, the
al_s i des a net hod produci ng a ¢rude product

orudg 6??3&%%0% Phetlpang 0 O Bt ek SEhop 7008 508 At east one

of the %ﬁﬁiﬁéﬁtl? oBthnQBEqﬂg? EorAbih &‘E’ Yt a)fnla &k n{OQQ dfgsabhe

crudée product ein t e pro
Colurmnél ehthaFledodic Ebleo@namwreb@mpwmais dflo@e (or rmbee foetath fiom

| t 0.0 f d
confiiSF B etip e d3bte, 8F et er e apydfice farhg: Bepbrg: and
formShZ @ie Shdlysi lg}lﬁéa@lﬁg\fﬁé Gty IPEcaoPRY tBe fe@Eﬂ%:E%‘T oh&®oPmore sulfur

range from70 A to 180A, with at |east 60% of the
contpiging| compaieds 2 t@@p@r@turmbqlm 5p0r€; sideongpdingidontaridng

concf@élﬂs@gcﬁthgp gCI(jlll erf)e&fuct H\As IRg%S n;’f“eb f ttﬂnel?s%g ga SeBEMCR

pore si ze

contelgtof (e dredk ﬁyd Aﬁﬁ&lﬂM@R@Oﬁ%ﬂﬁg as aétémfﬁﬂsd b AISTG Method
contacting conditions such that the crude product has

' D4é ‘MCR of at npbst 90% of the MCR of the crude feed,

Whetei e MR 4150 @%Vf&%g %{%%do }gg%{;@gy 56339011&&%@

i nvention al so ovi des a cru e Co
contpemggrcaudedked onhase br owre @talpisto Fodixé agoairprodict that inciudes

oo RIS 05 PRS0 5 R B

crud@fe%%‘li MeRGbtent 8RSt 60.[ $JGI$ £94 G8Gud@feed, and at least one
determ ned by ASTM Met hod he i nvention al so

of thg ﬂ@alydéshaamgram s;tmﬁxsmbmtlom whth\m mqharppwre gisamaterfin a range from

o oy S AL e B seetion
hav1§glb f)bkfe,dlﬁrﬁetgxe@ﬁhlﬁﬂ 436Xl oPthe AR & Ofintefet ddherdin pRS§ize

grans of basic nitrogen, as determ ned by "ASTM

dlstrmlhw PEEremingd byehSt Mdvlgthgd EMe8%fand eentgelling contacting

conaﬁt%gﬁ ﬁﬁl{%gﬂg Q%dﬁgﬁ%\é\%@ adMegg ea} %%rs]g %(S% of ﬁ%ﬁﬁm& tgedcrude
feedpﬁﬁetemmem inveddte@mined spAserMwibdaDmmde conposi tion

ﬂ , nEéram of corrp05|t|on at_ |l east 0.001 grans
mnrvaml sQUeRpEides A etide FOTBTN NERATERE, DLEAM qficomposition:

S TSaga AR . LSl B ST e T s

grantsatfisolfof adMERraanddEDyt ABTMSletdnd T2 204 nar] aId)em“s’e(DlB g@efms&lif residue,
as determmedlby AS”?’IQ/PMIeHl d%)%%glsi 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
waIMModedod D4530, and wei ght of C5 asphal t eneCT/US2084042338

determ ned by ASTM Met hod D2007. In sone enbodi nents,

deternkifed WR@TNPMeﬂ{oﬁq}ﬁ(ﬁV hiitehe cbmpeQfibh AL 4 PANMA rrRJ@?O 5, as
or nor'e of the nethods or conp03|t|ons according t

detemmwdhwéﬁffi\/bMeﬂmd@i@ﬁlf eed that (a) has not been

d and/.
o S0 P el i BBEY s 688 owr RGeS gt 80 Sdbsision:
at le:ﬂ;b 0001 4ran® 6 stifer, as détermhiaedib ASTM Metsit D2 DL, gt RA% 09f grams
such conponents per ﬂ\gr am of _crude feed; (c) conprises

of repilae. @6 detsanwed By ASTIM dfetaed RABEH and the: comnesition rbgvma agecight
rat1o%'éf§ﬁgkg?é1{e?ﬂ8 5|ag¥]¥xa%tg19es ccd‘n?e&xbgf %%éas 228181 tﬁ%:&%lﬂ%sﬁi(a)lhavmg

a TAMPaf atanckso OJSL WhereRITDANdS gi thamlnahbjoAS‘gMeMeﬂﬁblm DébA meight of
300 0OC at 101 MPa, oiling range distributjon
MC%&%@@F?%@%@WMW@@DA@ and erghy of G asphalignesiisgg

detelﬁ}gg&ﬁzgs@tff\/iﬁ&ﬂoﬁrbﬂﬁf7"veen 400 0C and 650 0C at 0.101

has, per gram of crude feed, at least: 0.001
g r Bnsonof enhitydlimners, bhmmvhﬁwrm*lscapxbmdles ng corabigetion with one or
r|b |onbelow1000Ct 01 MPa, 0.001
m"r%?fzsf 10 Ef’é?F éﬁ or FRINRsGioRs Bﬁ‘iqf éﬁd’é""@?lgﬁqf g‘i that (2) has
not Bé@ﬁ Yes8d Mre@ige@nailsta@&i %‘d/@% erctﬂcﬁ&llﬁ@@tﬂléh %b]hﬁ l8f®odnts
hydr ocar bons having a ling range distribution
havifge warbon 2EObO@baveid.300 ﬂ@@rade teed Bas Miaast 0.500amg phisrshof

h car bons hav oi ling range stribution
comfRhRIRT BORT AT ad oo Borifts’ BHSsmhotisL BB R  which have:
a boillih@ iEngefdidhybliRedeRAN 00 ey k@ 181 MPal 4 BEilihgdRgRe distribution

di stribution between 400 0C and 650 OC at 0. 101 MPa;

betweeny 10(3:2C andr20Q U4 atdy 1q1elde, mbailing range distrilpition bgpwaep 240 °C and
§ fo
300 (U101 DfPap Bilifle Rlhee ickifiohYeunlen 98 EQudg0b ot 01
MPalhiad a b@j)ing eampe disatbution betweex @0adCwml 860 °Cra060.10( MP3H &) has,
at | east 00002 grams of total N /V/Fe per am of
Per g1 @b cridg %eed( ftleash ] lsgams of ﬁmroca(rmns ingga aliag range
dlstrﬁmggﬁ) ﬂ)elg{'walm °@rat@ 192 I\QPQ r(7-:’0(5:1]: oratb bk cﬂ@éar&fr@rﬂag’i‘n %r%??ng
eed; (k) has at [east O.001 grans of Vi
rangc distiéutior detweth haG °Gand é&@f’C et (11@} M, ODOE gmnn:ii,mf hydrocarbons

navil &b e e it Figneebr Rapn S 0Y s 0L NER Bo1 grams

of hyRRca®bondMEFing b $B1ing rasdedSstriBitorPBet Whe3 (Al Kadddngoe 4th.101
metal salts of one or nore organic acids, or mxtures

MPa; prask @861 giants of bm@m@égnﬁtavnmbmm@raz&gﬁ distrihiution betayeen 400 °C

ot S8R0 5 050 LRI GRS, b S s Fom 03

to 20, et tonveat 6.9k & $)<-hal§ A VihitgiShoilin) SRt Mg ldagrp oo Chat on@l MPa;
or nore of the nethods or conpositions according

() compripgsyikel yanadiym gad frerd(hy hat atileashh P Fagspms 9§tota1 Nirvire
per %%gﬁ%f ﬁﬂﬂF P gj e§? gﬁgﬁaes% i tV(Pb(?HI' ér%;}ts Qf"@ 05 grams of

sulfuir peegriamoot oadlc&cfe@“ Q)i 1ehe 9t lest OCODThraat bOVGE pdt gone oftrude feed;
nore of the nmethods or conpositions according to the
(D hasf dsset Oh gramspfredicgter g QE A fegd O mEISes QRivERD

contﬂﬂ&lg‘?@dfmﬁ oﬁ@';(@ d%l%to? nhdte RIGHA Y61 Rait S PHine R REHE broafiRtacids,

es t
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@ a)05a6e6n of a crude feed C5 asphal t enes contROL/US2VM4/042338
crude feed MCR content is S, a sumof a crude product

C5 Ipsqah@ binbodimeasNthe idveanish als6 priledeR! Bddaibiddibn &t @Rtor
is .S, and contacting conditions are controlled such

morg pfthe gethadsor capmpesibamaseordingdn diicomvension; erade et st i nsng
oGP S0P MR AL Lo ER e By Ak R e

coiv sohe afhbd)dlmenvsulﬂie ipreadoie hlso provides, 1h&bgfb1ﬂat10mwilth?oﬂe(br
to 1. I n some, enbodi nents, the invention

2.
mOf%Pg@e eé’%ffﬂfﬂé% COWHO%%%%W% tQitheinyFRIios; 2 Fsthod s comtacting a
cmder%ééaqgﬁh Bhe GAPRT LI RAS0 %9&%@9 h@%a%ﬂ'oam thlaff Yxﬁ:ﬂideg’ﬂx(e c?ude
t he hydroge a

hydr ogen source, in "whic n source
prodgatqeoﬂs«;h (lb)crltdpcfe@bmd ayeds;, prodict rbetlﬂmve a (dpphaltghds content and

o MK EPRERL 38 et Sl hES e i lsbetiopise: B Cerde oed MR

contBtQY BIL Sum b a 6RIIB pRAfubO0; él!phﬁltéﬁ@? cHterlTRhE a @fudeBoduct MCR
met hods or conpositions according to the invention,

conteritinOd and cewactmgtdonditiancare ¢entirelbad sweh thabReisat mostr 9% of S;

and/ GRS Bis B St R @B UL bt by BEE M
contélﬁr&fali‘d ¢rﬁ@e BrodeettthaiCs lagp}ﬁ[teﬁﬁs coatept GTthé rudd pRIJuEt 19 ia range

facility. In sone enbodi nents, the invention al so
ﬁﬂnb}%ﬁqaéEOflﬁt%bﬁblnatlon with one or nore of the

e hans Aap SRR, &L AREnAGE AT R b RARBY b o

mor@of the meetloats ak yempositiviishecqrdizges de iaberaiogashpdregd soree, in
n source .and controlling contacting conditions

whiifb, e yoaycedsi( L 0 th) GardraseR eny &9 debanso (b dight o
hydﬁ)géarb&{su@e? ih&eghs! éndé& d@ hBRYEs feRi¥r5- 800 normal cubic

net ers of gaseous rogen source per cubic neter of

crDusanGub@bmmmsﬂhdnmnmhnuﬂs)gmvub&enobmbhmﬁmnwﬂhoneor

catal yst.s; sel ected. rat of net
mor i e b fiasop borpesiiins peceiitpe o e ustiions ¥ 808G congpeting o
crudé RdRyieh O@Ls Be ce@lysts@d phdiRcé @E&alq:frockﬁé@ ﬂﬁgﬁ‘l@ldd% ﬁl% @rude

is such that the crude product has TAN of |ess
prodgetavhasein thherugs fed ifeqoninstediin aicontagiging zdnaithas is mmpkwﬂ to an

upt ake that will cause substantial phase

Oﬂg@%%%&ﬁﬁ?bn bet ween the crude feed and the total

pr Dosigiie ebibédi@emiothaiiventidh alshgrosiles Gh e6mbidbGoith one or

hydr ogen uptake is_in a range from 1-30 or 1-80 nor nal
morepfifhe Meghass &1 sampesEiang @Fw@ﬁg é%%d@V%PHMP@Odrﬂtaé gorgprises

as
cont S rRGiepy Sl e oLk SRS o RERSf ofph o
hydrbgastouids dnl lzpntwlhag ccimmtmg&oh)dﬂxbns( $uch ghapa(a) 4 Altio of a gaseous
ressure of the gas. and/or the drogen sour ce

hydrigsiy Vg LART IR e RURGTRIS: <(n@)5 doRnaaEptigneters of gaseous
hydrbé‘é}p%h%e%e? cibic hidte® of @Rﬁ@ f&ﬁ%@?@@%ég\gthooc&e o pldpl Q%téle catalysts;

ITquid hourly space velocity o e gas and/or
(b) theysttestperatafimeehyidsogen uptake igeortiotied By $ar$thghn pmidaltppdsaiire of

ressure of t s and/or the hydrogen sourc in.a
the IBGRER PR 6100 BN e ena PRI oL hie Ui imRipgict b
TAI\% memgamg nmﬁ B 5RIrdgeniuptae re%ms) An bfi8dnt'o? h§@¥RLEhptake
0 a
that will cause substantlal 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; Q hydrogen uptake
whgoosiesoes ude feed is at nost 80 and/or in a rpemESINNEM2338
1- 80 or 1-50 normal cubic neters of hydrogen per
hour%“ﬁia@e (8b&Fy K gaS GHEBr RS drolkn s&ﬂ@e 124 B85 agy %¥ 1eQ§%§ 5&7, or
total N /V/I'Fe tontent of "at nost 90% at nost 50% or
at mggt 2065t (0 a%anfal pressusg pithegacant@rthe bydropen sounwtds tergalled
P S RSSO 0 i
hour{yWpaté1eel6diticler tRE O/ dralse Iy dYSENGOREE N inQf radfl £3R%. D80 b,
° 9%913110% oflg?ﬁfe content@of&?ﬁe cr udemf ergdge(n) t he
and tofa] peespre @lithe gaagnélor heihydrogen pruser is i 2 7age 3098 $:0-20 MPa; (h)
0
aﬂo%pof]tljr@ g c? Jnd’oqgher ?fc%q(g%é% 5881% ?snﬁéna %%e%p n g% Cﬁg‘gtt%{j@d’o/?‘-)’w of

the caﬁdenﬁsd # @Bé cratle pREtictHIYa }HC dfﬂ9t130@2%f aDH/(abf fie2tude@8ed; ()
of the oxyg t%n content, of the crude feed; the crude

hydrgeestipigkenisthy crusedpedcis at matt 89rangd{o i # range om & or 1-50
T e
totalMINY e tconteniadfled kiosn®1%) at naust5@okad 4t messe 0 %olof thet 3/ V/Hercontent

or R SR oS5 B35 b A e B2 o Bl o

sulﬁlr%@ﬁttentlofﬁhe Eulle R, gﬁo}lﬂg cRId® %&fucﬂ?&% 2 GOSGRRNE ¥ '?J— 1 3(%% or

C of at npst Y9 at nost 50% or at nost 10
90- 1t1 ﬂ% af] thft‘&iﬁQ gonggntof élecnru@efedi@ ¢a) the cmﬂe Praloct lias)a ltehéue content

of 7& §@$t<€ b@%qp% ct]ta[fla )éeélc@ S odF /t%q, crtltt'i Peteé oﬁl‘tjchéu({]e procl.luct has-

anoﬂigéﬂlé@hteﬁﬁ@frﬁos'fébp/&ﬁt @bs‘cﬂ’o% aPRY¥et 59,0 slosbA%, ditat HRSE10% -
30% at nost 20% or at nost 10% of ‘the TAN of the

of theoyygens watenhpbibe cryds feed: andhe erwdepedoeihas g totabeontend of alkali
metatl oang ilaka(ljﬁnlé g%ﬂggaetta? 19 éﬂetal sﬁﬁ?%%?@%%%osé%@&&t most
O%;mrﬁ nodst 1 6 crfelﬁdmﬂﬁerm of gikaip ogtd, od sllatioeeaitingetad, ih hestal salts °
i nventi.on, od t at corrprl es Cooftﬁ@Cftl ng a crude

of orgapig agyds i @ﬁéﬂtffe RSk éq GaR-ypkpe 9§ fgude &ur% gontacting, is at
leastCOM@A%ht BRdE ?f’&iﬁuﬂ I2RS Jlé?:O&%%i@q @C@ﬁpét%st 9H9:059A5N: $0%, or

oXygen contai ni ng conpounds i n a) a content of
at ms@l 16%¢ efthe vigardity of typendaienp eildds °C s(s)rtéd lqrmld pserbiat hasan API

pr.odu has.  an. 0x n.con f at st ,90%

eravlyy S POt Rg A el aHt oS RO 168 ol O e g s o
TANPEEat GRIEP 90Mdathodt BEYD hOAB: B0PX HERBSICODIE, z11:lr At MGst 10%, of the
ounds conpri ses a netal salt of a car boxylic acid;

TAN @i)nﬁatcrudeémd apdéor g Arpongh drom 0.0B ke tok. éaaQﬁ)th)Q(i}g@rO 050 0.1.
co ni n u es_an.
=B Rl o GOTRRAEE iR 22 20ieR 8wy M n8r
mor©®6 A8 inetiwy 9€ BorapeNitidiRiadehriBpRe thedive@oh) 4 Sethod that comprlses
al kaline-earth metal salt of a carboxylic acid; (e)

contagiingasirudsrised BBouR QT BT séal priyand eongiellingrroptsating srndiions to
OO SRR 83T e Sl SHAP LY o G o

seledﬁeﬂ cbngmmfk dxpdent dmﬁlﬁaaﬁdiﬂd retuebdueh thdt Yhe ch*ﬁdef:pmdﬁct ﬂhﬁ@ﬁkﬂ@}tygen
a content f non-car box%/ ﬁ{c cont oy gani c
?

contetgrrﬁgamegt 98 gk th ﬁ@§ygeg(5:(%1@p e EWH?%I?E gy at least one compound
o ORGSR R Lo i A PR i i
(©) atbas;tama nmgpcmmnfuhad srgamctohgganramdmlrimg dompowgids adprifesam

alkaln %Eateh t 0 a cariooxy%rc ag%n (ci:) at Peas olnie %01%?32151? | gil ihe orogragi%%ixg:fgen

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
Woretsoe26r conpositions according to the i nverCT/U82008042338
met hod that conprises contacting a crude feed with one
least@he EBMBoERLE |th/e3$ akhiB o‘!@?g&fbon{a%)m% B&mpE S cbRBHsds metal salt of
contacted with | east one of the catalysts at a
a carbpxydic ap@nwéﬁmmﬂle nfesdl|compiistsyonenmnzare m@lsfrom Gdgwnd2 of the

pe R e A AR R0 i

.compdindé of @asdst 860/ theoowditert bﬁmli-b@b§m&r¢6nﬁﬁﬁﬁg’16ﬁgbﬂ1@

tenperature; (b) the crude feed is_contacted with
compppareld Hethe sruda feed; and/on/@) aiderst ape akibe esrean GostrURRAg componnds

in th?éru%g ?%;&3)? 1rﬂ¥eq tiﬁrgx? E éigl{leqllfce%c‘}(g pré%ﬂn%}??)gﬂq ctoHt%mnil%orgmc

oxwﬁﬂceﬁmbmmsr than the tenperature of the second uptake
condition; (¢) the crude. feed is contac h
| elstomsrranbordithents. dbg MvpRion algo Brovidpsdn F%’Hg'@?%%w one or
morg Y o Rl B ing B 1 FITDA Bt (20 Copprises
contiidtllngla cewietfaat witly ohe npmb&t Qaltaéystsmatfhmhns(a) the On@ie fealis contacted
t he cond conta ure; dr oge
with gL A onE 8haF SEGU A AU OHPHELThLOPE) bhAPUEH §gsecond
templePat@@NRIdahE Sorfidtiing Qoﬁ&iﬁbﬁ’scéré REntrRE shélLthaOk ?i%t'cﬁﬂtactmg

conditions are al So control |l ed such that the crude
templeeatare dpatdéest 3R PC larsstthan the s¢dood cofitagting tg@penamredb) the crude

hydr c A f he cru f.eed t act rst
feed J PRt iy Aot 65l PR Bt bl pllbon
hydr@@éh Uptekel dohitios Hndl thi tenfperBre 3 tHelTirkd @tal&rdcbﬂ@ltm@ﬁamast 30
nd wherein the initial crude product has a TAN of  at

v °C lqmvtthm% tsmperrure AX st seeprd wrteleecondision; @hthecawdeieed vy
; cont?cger& n@ﬁh h{]llecji% %lle 8f tgg %?ﬁ[féﬁéé?wqerhn&%%tﬁﬁcﬁﬂgw&gpg 8%@%&111;; ata

a Cr e cru
secoh@ﬁan@eﬂ’a&h&ep&ldahe ﬁmﬁﬁctﬁ@%nﬁcﬂltlbimar&'.ébhmﬂleﬂI?sach ﬁﬂat ihalfirst

crude product; (of0) ting. is erforned
cont%qtléls@ap%areﬂéak%ft 20@@ lowar e 1t gﬂeF@dﬁ@PfaaPl%Emn@ra&we @

hydrggérﬂt %a??ée %@mpﬁéh c[tﬁ‘*ﬁ% g%htact(lﬁg (E%dﬁfg‘ég €ad ﬁeg@nérﬁted durmg

wth an di t1onal ‘catalyst subsequent
contauingaatd the tintadtimgeneditipnnae else abatrgledsuclf fhpt ‘dnn@rlcde feed

f th t t [ di t al .and, t .
upte kR G o Bt RO S bR i et wich o
first bV sdRbES @ﬁélZstoindacoB‘_b’a‘éﬁﬁg 8Nthe QMd’é%&HQ}%lQHéJ ﬁﬂ;‘t cht@lyst forms an
contact wt he vanadi um cat al yst ﬁgfn i's

1n1t1q;}@mﬂeatr@h1chtan@wﬂlateen the naltlalacrrg@e progwat am ﬁ\@f t ngaphPe”o of

the ’lgglﬁ rlf§} pcgtrt gc% ?ﬁg&éctﬁf%gtﬁ'e 1n1t1%‘i" Erudg Sjl%d?ﬁéf Q séc%nd

catalty@m)ﬁﬁi @&uﬂé pfbdaa asithvhéreihathe 6aida lpysluct Hastahlem ro@ﬁﬁﬁ@ﬁ 90%
gas and at | east aportion of theﬁgener at ed

of thﬁ;Teﬁ% @Eﬂile iniHal arwde predidic (9rgntastiag isinsrarmgding siagked bed
s QAR DAL £l NGl b 88801 70 b e i

conth@ediwiih dn additionl oftalybesubestipentio doiitydr\mgethe oha’br trloee catalysts;
crude feed is contacted with a vanadi um cata

(7) ong pigpotecblis eataly s iidvaBadiumgatahrst gndaibe grusls f%&%"ﬁ tCPlgttﬁ%gd with
o oS3 Pl 8 TSR BTERLANG AR R, R B e

vanatdﬁmn ea:taaltyst; Gk) ihydmigeh S@hera&d&t:a kravevirr a tange fiohel -26 monmkal cubic

meteg%mré:g I Lnet tert qgfgzrucﬂ: fee(? %S hygrogelll 1Ss g%ggrg{egtd%%ng ELﬁel crg)%tacting, 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
w0 b@sad¥eé i onal catal yst uptakes at | east a poPCT/082004/042338
t he generated hydrogen; and/or (o) the crude feed is
portiSh BS@E YeRdrhiéd GHMba&T aAd Me! ddnedtias Bbddiialareat@tdifolRY such

a_second tenperature, and the contacting conditions
that axflew o6 thergss icia asliehtiomthet isiveuntet rthie ﬂewp?é ithg ¢rpde fesdand a

flow o? Al %grgtegﬁﬁyd Rﬁﬁ tl%@x%g? Ee s°‘ Con d W Ekzﬁﬁaﬁl@m catalyst

provide ron w rmre

ata ﬂf@ttthm@sfaarre Elmmib%cfuleﬁﬂhﬁw&tﬁeiﬁraddﬁ@nﬂ(bata t b @RbhdRmprature,
nmet hod that caonprises contacting a crude feed with one

and the C%@@“@&Pﬁ‘lh&l@’{issafﬁ ﬁOI%Fﬁll?H suelashat the fesitiempaaturgisat least 30 °C
lowelS H%H(t’llel &goﬁ% éll%u it na) ll?(ﬁ‘t gélpga%% %‘h&pﬂ&l Gtth Io&%c{lf’i‘g, the

I'ca, zirc
crudeﬂfeled és cdmtedsmthrama(dchlmnabcatwm aickthe cbenettfg, copbitiont ere

oS B R
hydr&%etnv B (logﬁle HRR PEER snﬁﬁhu&{tgltacfoﬁ%c%%l aﬁt rlf;ll &atalyst at

e 400 OC prior to su rnz
a sechedmperauref andbe cattadtingtcondisions are eastrolﬁdfsuyleﬁlat the second
and/ or. | east one of the catalysts is in a fixed
tempﬁ‘@gmf)rls ‘%ﬁ%ﬁselgé)d%?n the crude feed. In sone
enbodh R isodirhds, tIYVaRE AR MoSoPidey iifl€Smbinftion with one or
conmbi nation with one or nore of the nethods or
morecefithosictliogner qmwmong agayrding t¢ theamventon, aanethodhtut eomaprises
contac%ggrilc%%e 2 15N o Wi etgrls1 ngror%céf:egu tse %d\?/lé gft) e cgt[ctl api%%rsP%%Pﬂed
catal9@taad yisd supporacchﬂﬂ)ﬂﬁseﬁalﬂlm@ %ilﬁlaysihceﬁﬁldmﬁﬂh? t1€alrl[3ﬂ@ bkide,

catal yst or bulk netal cataly é}con‘prlses one or
ZrCOR i ORRE PRI Q% AR ETEIIE ﬂ%ﬂ‘fectfh ) s Gy & israpported

catal%g(leang 'Ehélsg@q%& %?(ﬂﬂd%% i 013 &ll:%l{tﬁ%ll‘ g%lgﬁ{ln@)stsaﬂiaa&lﬁbnal catalyst

that lidséreerwheat (togtedh aisy tepperaturambofe 408t °al (yiir to silfurezatdn; (d) a hfe of
0, 000 rams, from 0.0001-0.6 grans, .or fr o 001-0

at leggt a%gf&g SRSty Hirast G o et nd Bie oM e a0 fge a?tatYﬁfé Isina

ﬁxedpt?%rd'd?QILﬁr1J@ilﬂltﬁe Q€ £RA, nor e conpounds of one or nore

metals from Col ums 5-10 of the Periodic Table, or
mi kot sonesenitodimetts, tlgazl)nvcmmxralspemowdes o ccvmblealmn witk one or

fr Col,ums_6-10 of the Peri c.Ta
more b TR 0 GBS ORDAEoROPE R G RGP JBT pfimprises
contddiflg RREtdRdb&l WAkbes 010hof8 catdly RS at Redteat of (h@)cat’é(}@pfslas es
one or nore nmetals from Colums 7-10 of the Periodic

suppyEest eatalpsior a bubigpetakestgipeingd thef suppertescaabyss onrpyllmeetal
catal%;tg{% g@llﬂx?gg oﬁ% éxom%e ﬁ]gtrggr%?cg %l\éinﬁ)sa?il@ blf fi P%lu &l r’[ea%le, one

or mOre@Ribolndsgifane oﬂfno(‘)a l&efhli)fr&n gfoalminﬁ 10 Qﬂﬂle@fenﬂ&ifcéf able, or
metals from Colums 7-10 of the Periodic Tabl e, one or

mixtyiss heaeati B s Pererem oL sataliist et eatt & W0 pamediogh80G1-96
f [ f .
grany on 6in BOLES fradWrLonele ¥ i A2 bIRACABnps 11D of the Periodic
Tablé’emle od hord edvhggundsn ef m’ie oranere qoetgle foasCaiimmr & - dx of itk Beriodic
mstal S fro %IF%tl@kmns 5-6 of the Perio

Tablgy o jxges;t ) COGPHEHAACIS oro s S et 40 of the
Perulcﬁ@mtg@ldﬁ%% mofd cddifoungs bP&lleC r-lx—ﬁ&le EnetfQ8 0191r C s 6 10 of the

conpounds of one or nore nmetals from Co
Periodic Table, or mixtures thereof; (d) compnses 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; (€) 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
wWQ@r@Es®n63996 001-0. 3 grans, 0.005-0.1 grans, or OrPOL/US2008042338

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

gramE'8f 090 . 3@;}%@ Of X Rind?® ﬁ%t&@ﬂ%t@&lmg 7A0 (e PRIRc
metal s from Col um of the Periodic Table,

Tablfmom: Qr Bore tmnm)mds ()f Qnecay e setale ﬁ@m@olmmé 7 rﬂé)t fithe Periodic

he Periodi c _Tabl e

Tabid, o8 B TG o bRl oRE pE b el i Ao ERAT'S-y0 the

Perloaﬁ:fTMé @néabhfdre BdmPpIukts 6L dtah&emictsl flaasColfins FrAGT the
of catal yst, from 0.0001-0.6 grans, 0.001-0.3 grans,

Periodicgbable o1 mjxiaes, thayedf (@) compgsesanest nyre msialpfea Galumns of
the Pfeﬁ&m %iallén&%e or%mje Qg%qggﬁﬂcﬁ 'tf%ing gﬂrngrrﬁ ls%oxg@y ?mtnhS of the

PerlolaerTamie @r ]iﬁbiuees thSredeg &t)lmg,q?et bemneof catdlit, 4t depr 0.863] grams,
re netals from Columm 10 of the Per| odléngabI

from JH0310: fraranse BB birtierams, (RSB gippe andiUr&0¥ grms of: one or
moreﬁ%tﬁﬁ‘?rolﬁ) CBlurk{'8 oF @r LIPRAbGic TaBleCon®br ?étc%ﬁ%%uﬁ&e&f%% or more

per gram of catalyst, from 0.0001 6 grans or
metal3. {091 Coldng b affthedferiodinel abte, npméxtmes dhegedfy @nedBaprisem oddor

of t Per | di c.Tabl .one nore conpounds o e or
morepetb fetns CoRAIE Eshe Beriodis 19ELe] FES Pap PR FomPPLS dgp OF more
metal¥ RSN "c%rhﬂeroeq{e PekioHicCIIBRY, b B$x AR AcHrsT ?Pl'itfé T ARh B
catalm% ounds of vanadi um or ni xtures thereo

1 Se@0h i Gk gtamspB0 bP. %ma@sn(b%iggdcgam& Orﬁlc .88 grags of
one Gt B SR 5S8Ry Ay BB oo

or m&1@ HthlS EHMUbNRUEN B the PBROAIE Tﬁbkeoﬂﬁimm’dﬂﬂﬁre@f (k) comprises
nol ybdenum_ or _m xtures_thereof has, per gram of

one g FRGP mals frpgthugmlLomfsh@P%rrﬁéh%Tatﬁ? SHREOT D95 EOIPQIgpAT one
or m(?;l{e ntl 1 es ?rﬁ@gmr%nomot;}fle ﬁ@x‘i(rﬁillgg éyl? S(ﬁrr]ﬂ?ﬁlﬁ% %?}) rtrlgé’ éaer
gramoufreptalysd Sromh 01000 Stéegrame br mOQl-lﬂ)rbgratris ef ek ;or (Boxe hetls from
f. I t, f 0. 001- f
Columfgﬁ] Pt %?aﬁ%r@epfﬁ %g%% EPMBRIHIS eﬁé@e”&d?w%wﬁﬁ dom
Coluhﬂlelr(ﬁ(ﬁf the PERoBOTRHIL SF iRRSesQherdBY: ‘%mﬁ'@&rﬁbﬁsefs R/Qﬁﬁdgﬁh WHR or
of the Periodic Table and one dr nore netals from
morecamltrmmnd&)ofafanachemPer modures Tebdod;, (nhvbempiises mtckelrmhfa@r more
f. the Co.
compRiie g il o e RE L st PRl o e A Fpghunds of
cobaf@qtruﬁﬁt&és @krebh QF)D&fnhp}@megwd@mmﬁ NEhe @t nTHRE Borf yogs

one or nore elenments from Colum 15 of the Periodic
molybéml@n, o mimtuxesithersof; krhasfper gram ﬁfé@talwéarfr@n 8104£0.3 grams or

o R OB LTS OB o s

there@RN(H coaifROEN BN, @ﬁ@oﬂhofﬁﬂoﬁ@hﬁﬁmﬁtﬁngst@mﬁmmms thereof;
150f the Periodic Table, or m xtures thereof

(s) hashperpmamed caighst, Sonnb PRl -0 Srgian ek témgsmao@rpﬂmmér\év)twsten
comﬁquéhé‘ of Shik G Rdreorl z‘% {}Hfrls%g OHP&I gre]r[x&%@'fﬁ)n‘f’&oﬁ:nﬁ‘h@ofthe

m’na per gram of has  at
Per1ddl1<5ngﬂamsd mfe driméra n@dtalsrfmﬁa (Dﬁun'glr IBrofake Eﬁi(ﬁlhg/"s’ﬁble Iwherein the

e nts, the | on als OVIdeS
mola&m ﬁnﬁ? gﬂ upn H) il tort %951%6 wac}sto oF (1) comprises

one GHRE UL A5 B?thtelT%rlei\é%Heo Bne & HBEBEhRBhnds of
ormng a catalyst conprising combinihg a support

one armeore felememes fiveh dodurho 15 of thePesiogiodrablegret mixtures 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
woRossos®2@t a tenperature of at |east 400 O0C, BEMUS2004/042338
further conprising: (a) conbining the support/ et al
of 18 PeioER Mbld) oYatiLtirds @ha‘r&fmv@ 1ﬂ1%§1§}ﬁ)rusa %ﬁe BXFbHA AEh RS of
paste; (b) obtai ning theta al'um na by heat treating
phosggiharrsner mixteres deprofdrhas amoat 0.1 gzarns GUGPIEGHuming/psr gram of

e RO 6 A5 S BhAL Vb BB R,

none s@ﬁe Elheodiﬁ{dﬁﬁdmeﬁﬁve@ﬁﬁ@ alSo bidvides @R biRgioh vithhéhe or
inyention, a nmethod that conprises contacting a crude
morg g the igthods s compagtiansaseendingte thq wvvmm@ha nwgnwféormmg a
f
cataRjsf Sorftsidy Ui Bhe o Blopl £ bnPBE Rl hpBIGR Y S hpporyimeta
mixtued sthefdin fie sappodre ashprlR thkta dtimieasitd ROO tréatimtthe €red alumina

t least 300 t 230 A £ 500.A
supigRURlab TSGR P Bt ShleasiglD Heond Rsthen sppprsing: (2
0
b0 05090 e 0 S0 5, S Al e
(b) ahtzineg élnetfwahumma Wpheyt tre@ing algnin2 Bt Atengferathee afetileast 800 °C;

i.anet e surface area of at |east 60 n2/g,
and/ﬁf ‘58‘2@ {]?ﬁlcéta yg? | east 100nR2/g, at |east 120n2/ g,
at Th Ul erhBOIR{cgits, fhe ihRAEbNn 208 piRAdbs, Bcotbina@ids twiddfe or
n2/ and/or (d) a total volunme of all of the pores of
morg pf g ansth@ls pr cpmpgsitians dceerdinggo he inventiom 4 gethed thatgemprises
cont?%tglglca{r?vx{é%? Ifeggl] ngf S(Lgl%a&"rnoge Zat&l%t%,gm rl‘rgchsff n%oreen;%)et cﬁs I'lﬁ%ts on of at

leasmsnemfrﬂae efialydie hm(d)@dﬁecﬁazn FedRSAddraTat Raﬁ@Od& rzag ldadt 90 A, at
ntion, .a nethod that cog&{ i ses cont a

t he ing a
least 140t 3t dezgt 440 A Brieashe3 G & leashiflt fedt et am §t T%Pﬂ 500 A, or
S RS o SRS o
60-30ackeb) atriteask b0, of tire wriak humber dfiperesdhiye apdr/eohamaeﬂ Wwitlein 45 A,

b rrpr'ses a L um na nd/ delta. alumpa;,(c
35 A3k 25 APt R The T Botp et P euSrociren Ghadmty Bl least
90 ndf/gl it Rast 100)m a9t 1cBR120hF, af leﬁéiﬂfgg %2/% at lehﬁQ@b ng/g?’ or at Jeast
rams or at |east 0.5 grams of theta alum na

gr,
220 §5/ep ﬁncyels(dmaﬁml eolume phall ghtmords ofiahigast 46l Qmj/alamlﬂasta() 4
}&hgt 1gasgb%m Ogﬁt lﬁ]a gwrcé?at/ hereof; (f) has at nost 0.1

f ans %)ram of support. In sone
en@l@ﬁbﬂi@ﬁhb@dlhﬁﬁtsl ¥ eRlchB6h AkS ?rd@[dé\jl i @8 mbidation with one or
conbi nation with one or nore of the nethods or

morg ghibe sratihasis or semppdtions acecrding to Hednvendion. aimptheddhag gprprises

: ot buli

con B 95t RO Pk, B8 8) B L BHELAE R,

comptigHs (ahimmh hilicy glh@a[—hluﬁﬁim) titamivig okide] Arcahiumi chede, dEntdiem
vanadj um cat al Pas a pore size distribution with a

OXidgeQf B ST elffpﬁ RBEEF zesite (b) eorgrisgHzammp alumipgnd/ aredelta

alunﬁﬂ@ (fé’)r ha@ﬁﬁe‘? o m?i; iuﬂggﬁg%g%a onge arfd oft %ﬁ%ﬁlﬁ?éﬁﬂgﬂa (%) has, per

gran Dﬁsnpﬁi(nﬂt,wtﬂlea@t @8 gtehm Ret ilaash (1:5 g'mlnrlse)f thgta H]IUK’IIIIH ﬁ(s) comprises

t her eof ; and/ ram of, cat al
alphp AlYing 'ggpuNAg M del AR R, MR TG HBiG BETegf(Dghas at
mosPh. lfgpﬁnspﬁfdlﬁﬁé?m{ﬁﬁl;ﬁrgﬁﬁﬁo ﬁ{) e{e conpounds of one or

nore nmetals from Col'unh 6 of Peri odi c
In some embodiments, the invention also provides, in combination with one or

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

(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
wor0s/06f926¢ he nmet hods or conpositions accor di ngPCDUS1Ve4/042338
-~ invention, a crude product that has: (a) a TAN from at

a supgpr'% tthQsﬁbg fit ch?%)g)isﬁ%]ch&é’ allntna, hh@ Eﬁeqzagédlﬁfﬁ éﬂta?yst ﬁés zi &B‘mze

most 0. 000009 grans of the al
distribetical witlan chedidogiordiagmter nf atdeast 60 idy (ohetoaiprises ene Qxfmore

r c aci er m crude roduct
meta f%’érbg ﬁgrﬁf‘g‘le Pﬁlﬂf"?}fﬁgbﬁe?m ' rSfCOB’IPB'dé&pr o%lu {%mre
metaRFEH® Coﬁﬁﬂn € bLk PeribfidTaBle briiBstuey thet®FSarid/ @ idOhdd lper gram
grans, of at |east one of the catal ysts per gram of

of catakysti @t }gaﬁ&mﬁl grams o6 pie orywe metalssirom o lypy érﬁ?f tsnPegiogis
o L L
Tabl@r@enﬁxmmr@dﬂ(al i nmetal salts of one or nore organic
acids, one or nore al kaljine-earth netal salts of. one
orInsere cargdrpnta Shcgvensionlspipdes Her@RTNFHPR TR ARe or
I
more oq”éhqurheéhggss& Sogﬁlr%'hp gcn }' o?é tobtg{? ‘g?)eﬁtéglg a ég?}cteg }% uct that has:
(2) a dIARAfrbmext earst ®Ll prirdual (500 Istorfey iemi 0.01 6o OQabnfrommO (Dﬁ’ltosﬂ)hf(b) at

embodi nents, the vention a rovi des
most gDV NLETRON Okt 8 UG N BERb S Msfal sl of organic

amds@%ﬁ%&?ﬁ b Q0& Qﬁé'td(d? gt ﬁlgsttmmﬁ gﬁﬂﬂd SN/ W/ HEJeP 9fhnt HBdrude

rises con ctlng a crude feed with one or nore
prodoas zaidgcst(d) greatpr thaw Oerams, butlesypthon 008 grams, of Aclead @se af the

rude rod t he thod further conprising: (a)
CataIX%ﬁB?rrﬁp ﬁ%ldgﬂj&(ﬁjélngr oduct with a crude that is the
S afiBsofile eﬂiﬁoﬁﬁﬁ@ﬁﬁ the RReAR Ldoystevities eh ésmbiastidrawith enclor

suitable for transportl ng; (b) conbining the crude
morqudummpth@m b eprapastiions Reqordisg thibe sxention. cyp oF aroshlkali metal

salts o?’ glrén‘.’t ctggrﬁ?r%][o;gaefﬂlé ? cgsg 08? Bg’&g}eaal%’alhglﬁ gj?tsth' 'r&et lsglt§c & dpne or more
orgafit Qeids,tor naRtht&thérddf ihrvadth: gajedt |le7ngt dﬂee)f ¢h1maikalpmthlms lithium,
into one or nore dlst|IIate1trac{ odu0|n
sodiymp.o POEBTIHIG BR/PT() atleaihong of bgdtka e 1515 magneSium or
calc1ﬂh15t' [late fractions. In sone enbodi nents, the
I'nvention al so provides, in conbination Wi t h one or
r‘mfr&oﬂ‘fe dnitedire¢tigdbe nwen:tmrmw rovidss, éxtcc@nblim‘@olt with loae or

|nv nt i a supported cat t,co 0|t|on
morgofd %{neﬁ)@ggpr e ﬁ}tm agcior(i,pg? the inven oxgraarﬁ,gt 8‘? %I‘taﬁé(eréprlses
conté’étlﬂﬁjla'&ﬁld%%ecgﬁfﬁmo% oﬁthFéocra'ial%s(t@% [E6dMRE 123611 ekt that includes
na in the support as at nost 0.1 grans of

a crudk phoalued, mﬂm@thp@furgweammpnm forcombining thescredegrpdud with a
t
R T T S R R

transgbﬁﬁlg ﬁ%b? Q:BﬂnBHﬁﬁ%’he Qfudetprd@Rswith a2ridethal@othedtimk @adifferent
a surface area of at |east 60 n2/g

fromothe errudp i@étto Qmmblynd eg}ab&%ﬁ@ptr%@gnbﬂa@h@ﬁs r{ﬁ}%acﬁ@fl%ﬂ% the
crudg 8???8%1%0 axgcﬂn QL (dg %régt(l) rna}%? de%%(ﬁ% é)o?% (?Tlrnllgo%rdigﬁfafe

fractidae, d?larpl@diicmgﬁadﬂspon@ronrﬂ;eitfmst 1t4ve be0bs thé Hystilamfractess.
one or nore nmetals fromColum 5 of the Periodic

Tab wmegabosimepis.he SsBioTRISOProBides, or compipatin with one or
mord ST FREUAT of c Rhipdiforsabe28nE to/ AR ifvenBbn, B SpYEES catalyst
composition that: () has at least 0.3 grams or at least 0.5 grams of theta alumina per gram
of support; (b) comprises delta alumina in the support; (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
W(rxmoe/omlzmrm 5 netals, one or nore Colum 5 nePEl/US2004/042338

~ conmpounds, or mixtures thereof; (j) conprises one or

of at 1@5’5& 93 6@} E{'éo)shafs b %H}e%h&’xﬂ@ ofst}féfpow},%f Ry 15(99 bﬁe zﬁﬁﬁﬁtﬁmoﬁ ¢ at least

one or nore netals from Colum 6
0.3 cnﬁ‘/g bhet lamt Ddohmc /5T 4DIhes a snrfmiearen efsit idast on’/g (0k)1t llqasi 90 m*/g;

ram of catal ys o
(&) coisists pAagpneiets npmLC e R e R HiSR 7 Ehie! i more
comp@ﬁndmff%n@@f HoF: BelRffdm COMRAETS0 ofthelPaibdiceabld) 6f Rftures
1) conpri ses vanadi um one or_ nore conpounds  of

thereqfaﬁad:pumm@ronmox moresetdhefremfColpmy SCQfﬁlpq- Pegioglic Table, one or
more ﬁ%{l\éa “{t“ﬂgo 0 elingrr e;\taﬁ f?o?nn%%m}xq\f S %% ﬂ@&ﬁ%ﬁ%%’ﬁle 8f mlxtures

conpri ses

there®¥0 (TP BAN) gér giﬁmtdfﬂ&aty@ﬂ fro@t 0.0001- or6egsa1hh ef £0i;0.¢01)-0.3 grams of:
conprises cobalt, one or nore conpounds of cobalt, or
one opinere/CeBMmamsHls, ORheY BPre GolupdrpmpiabeomRQRS. or FHEtuETS

theredfoFiY GRARGY %Hg Rp&oﬂ; GE8ls frh CBhNE OF 3@%'%%{0 Taolk, SREE:

e rnvention al'so provi
more Qcﬂipbmaisl of_n¥vbi Mofactals fiom @othfmﬂi hef thetHeniddicdrable, or mixtures

thereqlo B eE Ao A k. T8 Oop 0P A Erois o G OVED 3 s of:
one 09 more EblIRS6 mgtaiss' oRé oﬂhof@é&lugm% méfa) ¢ unBE lor SR &f

conmposition, east 001 grans of hy rocarbons wth
thereaf; blo cbmpises aragmludn,sdnel dltuuttoro otnpbyveks of 98na0 et lmamr@c

101 MPa; at, | east O. OO rans l.ea dO
therea élﬁ% COIBP“%IS 1’1’}0 mgnocinegqr 8P1npyl(lﬁ(% i%b ewlrtnhor mixtures
there®® '(1'8' d%ﬁlffr@é&tﬁngétéi bhd bt ek &ﬁﬁoﬁ@ﬁﬁﬂs S6n e BHmB3A0red Ghereof;

MPa; and at | east 01 grans of hydrocarbons
(0) cmlprhsea cplnlt, pn@orrxamg@omp@tmdmfmbﬂt t9a pvisiares dpaeefCangier (p)

01 MP f
comigRes Rkt grgh Rosk Fotypds PR Bickby b blinds fiRc0L s O
griarsolic ceHFRRSdnts, Ce, 1n'aéntioﬁat$§o Iﬁo*ﬁ@és gr cﬁﬂiﬂalﬁ)&tloﬁtwﬂt}eaﬁ or

0.01 grans of t ot al nitrogen; and/or (e) has_ at nos
more@f YD sthgi B oBTosIGRS aGePERg todhe IVaRRN, GWEEFO&P&%UBF that:

(a) h&%&%ﬂ &f'a@?xostj Na n_gfﬁ'ggt (?%Q\%{dgﬁ@g Sor at Bfost @Ye('%? had g@rl S%9m of

nation ohe or nore
compmtti@ﬁ,ola leist €.00pgsirtsiocthydacabonl wigh b dotling rmugﬁehastnbmom

berwEid SC ERD ‘it ot owBeianey Lo8T G, eSO BT Bt o

least @!Oﬁt%rérﬁé‘t)f %ﬁr&éa&ﬁbnﬁ hatEsHi AR gﬁﬁi 5 thrﬁﬂﬁBﬁbe@sfeen ab0 °C and 320
l'east 180 at most 500 A, and/or in a ran g_e from
B&

°C atdDLSUPA, andiG leha®).0)1 gams b8 byﬁocs(ernsrmﬁl ab gnggor e

BB Sl SRR RGPy 908 oo

baswcﬂlﬁb%én E? SRR @) Wb et @hmWflcBinpodifion at &asth.001
the nedi an pore diameter; (c) has a surface

grama oe af ledst 8(01]geams ofito] ptyagen;zand/os 4e)thas 2gRpst Y, 00905 grams of total

/
nicke SR S StoRBREEOETY, O™ ST ca 2T

Ui Ina0idémanbeldbitent?, iiCianénBnaldodgovidag fesimbinationdgith one or
zeolite, and/or mxtures thereof; (e) conprises one,

or
morerafiiee mstharsox qarRosionirAcosling tothe inyeni psayde cpapogition that

1nclu%2 one orrﬁg(; gg&g#}g@ ungs é‘rﬂ{a&s’ dﬁﬂl% o% %«{%ﬁeﬁ%@%ﬂ s agaro@ size
dlstriﬂahﬁdhe@/ﬁth tid memamp@nesle@naéneofpﬁt leazt £80M&T atlsost 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
w@ersoaioes Tabl e, or m xtures thereof; (g) has, PEERUSHPOAM2338
- of catalyst, at |east 0.0001 grans of: one or nore
pored @PJI% witliR 43! 8, 350}3 %r@@ ATQf fhe HRldii hore BRbRerC @WM%face
m xt ures there (h onprises one or nore netals
area f)f drteah 00mR, off leash 320Pey /igodlr @ 1@ahP2) mbige(d pomnprlses a support

end G TP orShsisBY SRy S0 O AHNBRD: G L Eeids, Gpeggiim oxide,
magi¥siveRbRid¥ Steofite, hRASH MR R rts) QJmiprR8€oRY o' M6 metals from
Colum 6 netals, one or nore net al conpounds,
Colugms 9k e th Petiedtie deble( gne arangre |cg@190m¢b of pnerpr mopeemetals form
Coh&r[n%@ ﬁ% g 1Pe1O oc%]:: ]Iag‘l% oprenr1 aﬁc the¥ 3@(‘% Em%s %P Q? nore metals

nmpoun ore ms

ﬁomRBcﬂudeSCofEB@P&aodﬁ Tﬁlblé(,tdmlé%‘ﬁ nidt€ e@apourds df ofie drhore metals from
rises one or nore elenmnents from Colum 15 of the

Colu%&n?e%ﬁhé P‘PHB@i@ Tabﬁeoﬁ?‘i’ﬁ‘ﬁﬁ%ﬂ’@ﬁ?ﬁdﬁhh@a BéT B o catatysle at least

o00f! GREFLF T LTNb 90 8L oA B s
or mf)mmass teewiff (he cenpuidts RO dSMOfe héialsi frone Goitmm 6aytHedPeriodic

conbined with features fromother enb nts_of _the
Table. Rng oF MHe cergpo ﬁBP’ée orragke Jpgial Sff’f"é’h{%Bjr’ﬂé“ @‘Pl‘?ﬁﬁ?dle
Tabl@fortn'ﬁ%tdr@thﬁQfolf Qi) 1R eP%ra?@HPéd@ﬁ?st% telstfoediod rg%n§ 6P%he or

any of the other 'enbodinents. In further enbodi nents,

morecColumngy metats, sn@omom@lnmblmuyl amypazhds, lee misiutes dlsereof; (j)

d t d d h di nt s
com s BRE HEMOrRR A GORES Toiathe PAbAE TafEH FoR:
com: a8 bieY & 1He%Ghthe ?rohﬁ@@l'uﬁm BRER: PERSIR ?Eﬁl%f@ﬁxﬁi‘@

W NGS Advant ages of the present invention wl

theragEamor élpWMtsei ene tigee slamensdirom Gohenadp OWhewerlﬁélc Table,
one q‘Enge cbnf fOP ff o?lle lo? Mop@elgﬁg% ?%gx égﬁlﬁ{n l%t 6fotﬂe g&gﬁf%‘fgble
referenc acconp raw ngs
or miktiu®s mesadferrat [ c of an enbodl ment of a cont act I ng
syst m FIGS. 2A and 2B are schemati cs of eggodl nment. s
of L SeebRylimeas Jeatutes diom Reciiigenihdingnis akie myentlon may
be cARBRSd FitiPeatdRs &0t ﬁeﬁﬁooﬁfrﬂ@d‘\{@gﬁ 68 i¥enBP Of B HP1e0T
contacting systens t I nc ree contacting
featiwemnfeam okt @nbddinsenaobibh émvehiicn why ha cembmed metht featfirea from any

ar at e in conbination with a contacting
Ofthgy‘?g'te Ib?ﬁ% ESIS a schematic of an enbodi ment of a

bl I%Pﬁ&ﬁﬂgr &APKIiinentS Qﬁ‘@der}ﬁb&l@@s éﬁ‘etoBta%a%fHE%y' JFIhSHBHR and
FIG 6 is a schematic of an embodi ment of

systepgrdsisersheiddigradh. 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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prodygisfop s em

contacting system and a blending zone. FIG 7 is a

tabul ati on of representative properties of crude feed
war@so639de product for an enbodi ment of cont acPCTyS100€042338

crude feed with three catalysts. FIG 8 is a graphical

" epIES e ald 91 a&fscﬁ&hgﬁus%%ﬁ%sm%itmohﬁm SJsHi that

versus length of run for an enbodi nent of cont’acti ng
includedhree golgadtmgdzones.h one or nore catalysts. FIG 9 is a

ta ion of representat,ve operties of crude.feed .

it g SpomE PR st B e oncoRs L ERE with
contédtingeyétegad with two catalysts. FIG 10 is another

tabul atjon of representative properties of crude feed

an8l@rige spheyaatic offasrenzhodindsd 6f nglmdmg zopn ttecpirpationevith a

d wth two catalysts. FIG 11 is a tabul ation

contgétﬂlgr%ﬁ%}gﬁf eed and crude products for enbodi nents of

CORI@ M isngchdrbisie: dfeadmbididerdt 004 céihbinatienbf £edpatayish zone, a

systenms. FIG 12 is a graphical representation of
contpctipg|sydens and 3 Hendipg @08 s versus run tine for

e [ - CO j ' r

o PR TR S O A AR 5 Mk Bl e procuc
for aneprbedmmdind bl contadtingahe biyde frgé withphsdeeatalystr ude f eeds

ve s. run tine for enbadi nents, of, contacting crude

{ oBHE Biserirardiical actssepfpn g yaielyed ag%&aﬁ%ﬂ! tepperaturg veisus

lengfh &8P AdrGalen{tRRIBSR B 8bAARIngfihd §88dHR4GAM &lor more catalysts.
expressed in wei ght percentage, of crude products

velr§a.s) wariahilateonf afirepnetamtitive ptapedies ob ntude tieadgpndroouite product

feeds with four different catal.yst s ens. FIG 15 is
for g gl of Peflp o B E0 S0 NSNS gravi v of

Cr PUB. 1ri9dhisthsr tMBH1atn 6 UBprekdiiative pr&yEhRdioTeAide fedd and crude

contacti ngq)the crude feed wwth four different catalyst

domensofi eontpctpgihgicesde feedwik e aathlyptsof

0X C . ' [ . of

YRR B R AL B ERRERIR s o

conta@itigagiderfgedsrwitle fdue differmit chtafyotgys@nfsf er ent cat al yst
systens.. FIG 17 is a tabul ation of representative

pr SHérki 18 ssaphical rpreseratiopel levalye opriude prasiupigversus run time
for e%%ﬁﬂhé]ﬁ@%ﬁcoﬁfacﬁ?% LAEE s Wi fﬁﬁﬂ'{ﬂﬁelfeﬁ?&t%@ %%59' yst
a I ¥ enum

systens that 1 nclude various anmounts o
catabyisStis agthphicshrepaésanatat af nes hydragérhustaloalhyadipde feeds versus

mt hat,. i | A di t t
run GR4R DB iy o SoracibRryes Redh i Bl GREul spualye svstems
I G 18 18 gharkiti¥kphisomafifn O1:0RBA! Ltferl] xpUSal fhoRTght

b
and crude products for enbodi nents of contacting crude
perceiaghs ohwiuAe preduels vasperunding fos embadinweaty efieontactung efude feeds

Wifhg?@%%?ffﬂ%gﬁgaquy%',sgsgti ties. FIG 19 is a tabul ation of

_ Sm?'eeds and crude products for
enpu@! 158 b grathic0 Ripadsthtafort 6 ih@nd iR ISP Iadraviey o fsde 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
weredsaoivent s t hereof are shown by way of exanpPer/us20bses2338
drawi ngs. The drawi ngs may not be to scale. It should
that EHAHSh24dRRH chBBkt ddder MoBBHATE/Anthdiiet sathigst, and with glass
description thereto are not intended to limt the
beads.nvention to the particular formdisclosed, but on the

co Y, the int ' | | kddeatfopns,
eq f(\slglgéﬁ?iabg}?gogﬁ? é%roﬁ)g{tie?/é)gg g?ﬁéﬁgaﬁ %cgﬁéﬂké%e spirit
embédfhef& AP Comhcting@riptecfoedy withusntr moreastatiests ai edribys lidwed hourly
appended cl ai ns. DETAI LED DESCRI PTI ON Certain
spacem@loeifigent s of the inventions are described herein in
mo L@ a6 I8 ddghd Bede podulsltoms .
" Agﬁqﬂ('j@rlgel%1 (Itearbél lat%g@rfrg?@gg%%&? g%gg?% Test | nge gnd >
embdlib@hisalf Sontadlg cyudevictds' atvefieusscontaciidy tegrpevatengs.at 15, 5
0C (60 OF). API gravity .is as. deter,mned b TM ..
eiols (b Remion cengilf yBps rosm agensid Tebpiee foms
%%b Holg 13 waEof &amhpRid thd\@atinide The
Spec%?cg uctdﬂ?é@?ﬁfg?%gfagsm ned%ygiosTM I\/gt hod D5.291r.ig§ .
dravidngd hagnotdrde scilst it shutld basndastoedithatthg deaviaggand degailed
tot.al product, and/or the.crude pro .
descigtiah HeratbyonB A £ b EhS 65 BiRaS e e form disclosed
but SEMEIBRASHY, thChiadRAab tearer all fbeifRatichsaephiadlémnesd slteatatives
are insol u’bl_e in pentane. C5 asphal tenes_content is gs
falling withivi the spitiy anseape/ef the proemigryention ps Aefined hy the prpyended
1.refers to one or nore netals of Colum X of the
ClaliBdr j odi ¢ Tabl e and/ or one or nore conpounds of one or
DETRIEEDDESCRUPTIONUM X of the Periodic Table, in
rch X corresponds to a col uim nunbe for. examl e
1- Lrytasremhndipents ghthe invgphians grg de ngﬁ%h‘i(é'?mw%gﬁe%ﬂ- Terms .
t al . one or nore netals from Colum 6
use&ﬁer%g%?%deﬂn%g I‘EE(': ?()]]jé)g’\fs

eri o e and/ or one or nore conpounds of
one& AT Dfeferiet Ahgritarnitatddrd MesttrgomdtNMatedsi odi ¢

ol AT PR KL BT ! beri AR Pan el SR B one

RS £PMBEsd Plsgome or nore el enents of Colum X
detegllfh%rﬁg gerl odic Table, in which X corresponds to

a
col Atvmiciyregen(fecrentagaapd etonigcabyn perceriegemdtheeruge feed and

" Tahle. F le,. "Col " ref t
the Gage Biodfra® & iRa e R AN R HRD) | el Fhai ¢

Tab SR 8¢ dRRHUABNSTE ehec@ifrofédishofotd peodurt, and/er the crude
el ements from Colum 15 of the Periodic Table. In the

produsopes asfdetermined byl AR MethodBP Rt uilessHIMETAL RFB Ehe
Perdodi abls | e 10 .QPhaltenes
e AL i Ol R PR ey Rl
conf isadideteTiatike by ArSTMNG¢thodD260 L ompound of an -el ement
fromthe Periodic Table is calculatfd%sthe 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 MOO3 is used per gram of catalyst, the
w@adosbmeed wei ght of the nol ybdenum netal in PEEUS2004/042338
catalyst is 0.067 grans per gram of catalyst.
the Pefiedit @able, O{IEER Xt rickifond® k@A tolahnaeHEp oL Btanigle A 3-18) of
substrate (for exanple, a crude feed, a total product,
the Pgiodic dpbige For exnienly, “@bﬂesééalea@nffﬁgﬁﬁersrtp 8¢ PHOBY elements

ﬁomﬁ%ﬂ%ﬂr 611? gﬁ" &f‘e%e%%ﬁ%pbfa AT Vor 0'}58 gfo?cl: cd’iﬁﬂ;ﬂ&ﬁtds Bf 1%41& more

dmnMﬁb@bthoKRmmkﬁdﬂﬁﬁﬂ%ﬁﬁ&dT@M@duct m Xt ure" refers to
t he xture that oont acts, the _ catalyst during

prigdds sqang of thiy anlicptigne weight of & mefnl et e Zepasis Taplonvgight
ofa &%3;1083@ Eggrﬂaga’:‘ﬂoz% fHS %gb&%&%@fe‘aﬁg{gﬁg PIA' arpg’eﬁlélgtq"rcgﬁ )cheaf%;10dlc

ate content is as
Table et welghn efla bgrmp«ﬁilﬂﬂl ditan lebaindd® B0 the Hetiediodiabless caledlated as the

weighpIaRREY (o] MEEPUPLIGRos. RyRP O dE 0 etns Ly 6k ¥ used per
gramHRhRNst, itfe @a?crﬂﬁ&ﬂv@ig’ﬂ?gf ¥ n’ﬁ‘ﬁsy—ﬂ\dewﬁﬁnhﬁ%il 1@3&%4’[85/5’[ is 0.067

oxygen, D5762 for total n|trogen and
grams pkf gram of Fatadiyst.basi ¢ nrtrogen refers to nrtrogen

co s t.ha a of es asi c

o et DR BER oiren et i * Abrried R S Sppls g oruce
feed, aHig i PARINCIS BUE 6@ de PRIJBES eksreltvdboGRIENt BRACHOM ordveight percentage

conpound and/ or commpounds that when in the presence of

basehor thedetal weightinlthe Rebstrateal Ytppme arfersite ppitonerdeillion by weight.
Y888 ek R0 EOTRANAT Rhurd et RS e Sl ROERalys
&nu@Mﬁb@ﬁﬁh@Ons (for exanple G to C4 hydrocarbons such
as, et hane, ethane, propane but?ne) wat er

-m Pisrlatet yedire sy hydrogaskans mathan i ingiAnge Jistttinien betegn 204
°C (4@)'@3955 fnd %1% rt;fgcss@r@yato P ifowaf IS RS &)‘ﬁllté?x%?s dsQeldMRined by

conmpound( s the’ crude ate crus
ASTM MettgedD5308f ers t o conpressi ve force needed to crush

a gatalyst. Flat plate crush str t s. determ ned

o TR sisn axfEisad 78y Sony ngoees an oL SHIGir Goginka Ienolceulr
structur€l8T 8 h§@86arb&t. eHBBFoatddiPdonkdk KB deferBded by HSTMIMethSds

expressed in hours (h 1). Total volunme of catalyst is

E385cfar @&Y@neHSW By m’rdtm@@gam al@d D%%flt far yelfury 6 Wdrabbasncrmltrheen

Ctl n zone

refersg rrggen pipoun Sotshl fl]r H%éa %sg A{b ol%aesq: 1%8%6 X(t‘ Hn% is as

damﬁﬁﬁﬁﬂ%ﬂﬂsThhﬁkﬂﬁﬁqxhﬁﬂuId at standard t enperature and
pressure (25 0C, 0.101 MPa, hereinafter referred to as

" STy droger soxres Ffersite Mpogsmaand/Att cRrRBOURdERAHoF fampRnds that
Whel’P{n 8 ?re%nc%%g HRYERD rb?)ﬁi t{x@@attal%tqleiclctj goulgrth@% [g%ﬂ% o%h tn

oun are’so
compo%ﬂ(s@))di the 'Eﬁh)lleéeedt & Rydropen stolueceFfﬁaiy indiude, T isenod $imited to,
sp ec:lflrfed by the Intern%tlo Un|on of . Pure and

hydrogaghqus dfozysgameler 1 10 Gap sisbyas ypgihaney giang, gropane,
butaﬂ'@} \@:%tels ak hﬁxtﬁf]es ?fl{e%gcff'.s A ﬁ‘rﬁés‘ﬁﬂan%@ BRY teRoRIUERd to T e net

I Ae- eart
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@200dm63eeri ned by ASTM Met hod D1318. "M cr o- Cap@DnS2004/042338
Resi due" ("MCR') content refers to a quantity of

car Hdquidesixdue” feféTaioa empfsitRin tBx3RAHAds R o Rfbre compounds that
are%r ol ysis_of a substrate. MCR content is as determhed

AT Sempsaa e, andma%vn@a{% refkl Wahlwyela@@rmﬁqrred to

s SRR B {08811 B R
are Ngpidtah 8 Teoitleone drsnars cdmpemnﬂsnlm’t abe/so‘hSIM &Ep.hod D5307.
1 VI .F t di
contFHatIeoEIe Hekap o Keriodia Ao ssertendy shaltemtinaal

UnioQRF Plfe £ Apsee!CheMARARATUPACH T i nations
t her eof . Tﬁ?lﬁll /' VI Ige cont ent ?sl@(glseng;e{ggdr?ned by ASTM

Vet ANdetaisr otal salideh or ganig enids trefentr atiali metals afkeligs-cartf metals,

ter ., of .cr ar boxylic
zing %ﬁsteﬁ%h‘flﬁém% g‘ﬁﬁ?ﬂl&%%?ﬁu@srﬁﬁﬁufg&gm%? éP%taltsgnyaie&é salts of
orgay gels BoRTIBteREmel HRATIM NhABME3 B8 car boxylic (- CO2-)

group. Non-car bo@yl I ¢ _containing organi c oxygen
conpdisrriSathenRegisue h(MGR'D agotent efiérs éxia fogntiést drasbon residue

N LT N T M

ASH\/Iddetﬂmd)DéllSGOgroup “Non-condensabl e gas" refers to
d/ or m xtures of conponents that are

g agg\%pg ‘T%Qr 5 t‘P’h(/‘Eféﬁ%rP%‘quemélvaﬂl a peilingrapge distribution
bet\{fe%ﬁl@SS’d 08 °P &Cadggf PR 1"éBh eﬁ]%?l% a Eo 3 ot is as

fl occul ati on enes in
deteﬂ‘l@wdbw%TMMaﬂmdﬂD&Bﬂﬂhe P-val ue i s descri bed by J .

J lﬁm’/ﬁ I\fetsure nt and Si gn| ficance of
ARV ERSeBah by ket ot S Bh h orgp bRt PR DereOF.
Pet“Ni’/‘\HFéTbMﬁbnt” H&Fershiy Em%nﬁ]:ﬁtgof i8R %%Xdlgn%(s fron, PR COIélblnatIOIlS

45-53. "Pore di aneter" medi an ore I anmet
therecrfo e N1 e contefids as detpmneectib)aﬁchFM Mamﬁ Jaqu@o re

d 2% t
Vet b B R T De Rt B Bomtiatel dhdy feed.
eqdlontarbb4®)ic contaihbizBid b:6&6h Lorﬁﬁ&%@!s’ﬂ e rt'Z'?B‘Itganlc Oxygen
Norcross, Georgia, U S A

ritics Inc.
com%e@afsttﬁai@m Ve eaeasaliq &iCEbe), Srome sNdur@arbpeflsr G_Dntawmng

o S RE B0 T D ey Ak AR Eh RIS g el Eogeonors.

aronEﬁI&(}chOthQEBOnﬂfseﬁlde}wdésg osb@ﬁﬂﬁmﬂo&ttbm@off, edichtdo @RRaREL
bbarlrel of crude feed. "Surface area" of a catalyst is
CarogyY e M ned by ASTM Met hod D3663. " TAN' refers to a

t(ogtjlﬂggiéﬁggeéﬁbﬁlp %55”‘5%1@32(2 %‘g g@ﬁ%dd/ %er omp gn%nts that
are gaSVit BEPhod 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.

2% &

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

DA4284 (mercury porosimetry at a contact angle equal to 140°). A micromeritics® A9220
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"V&O' refers to hydrocarbons with a boiling range
di stribution between 343 0C (650 OF) and 538 0C (1000
WQOE)05463996 101 I\/Pa. VGO content is as detern nePCHYSABTIA2338
Met hod D5307. "Viscosity" refers to kinematic
1nstr\4h}%ﬁ@(§vllﬁ:ﬁbn?etr1tl%3h§: ANorcARE) ol 1a\’fJSCAP§M HeSus@$to determine
det er m ned usi ng ASTM Met hod In the context of
thes@ﬁﬁﬂgesappl ication, it is to be under stood that if the

val. folels r.O ty of the subs e.tested o

! KRG R e BB PR e ol Bte dREFubF A5 s38 oc
(1000eFhad derymined B A STV d1&hsd DS30ECal i brated to test for

suc roperty. Crudes may be produced and/or retorted

f r ont-hl feé%raﬁ%dﬁn%ﬁpablﬁi%Of gasmgt Pyl of sEndeHead.
sta » re
genSrgick Sitar B HEERLT o REHief U ARTRY Moy BSB6:
St éi’ﬁAN”zrat]tcersdn artasl :écnd Inurgilber dxptesher] a3ahilligramt l(e‘dng 9.0f KOH per
of _naop-caondensabl e gases, wat er ts, or
B GRTR YRR T Gt S R
t » o
o VOB bR, AT R 00 BBl et o
(6505‘1Fl;) end Si%h‘ﬁl? KIOX)QG’FQ; ahm la@;l MpPpi 640 gotitantas apdettrmened by ASTM
Mﬂ?%{ﬁlit) % d and/or fractionally distilled in a treatnent
y to produce nultiple conponents with specific

bokisagkifyaRaersdb %Mehﬁﬁt: k8sifyf 057 @anpbe OFp aPRESRy is as
distillates, VA% and/or |ubricating oils

detemlle‘,l@d nging ASAM Mdthatel44but is not limt ed to

d| oo &Er‘]’%‘ﬂe’%ﬁq&n@f ﬁgg@éaln%ﬁ dmgstt{a] l%d gag%%a?%];ha? Tt YVatue obtained for

a profifty € tHeanBitede &bRbid baside 6f HARS oMY téshEletfhd, the test method
conponents that have a carbon number above 4 in

may ¢ aprdifi¢dandir rgqalqb@aégq togest foyrsipk PwPetBponent s per
g r & nfk lﬁ%%r? &or or?etdg’m Pfcﬁgca(frﬁ&g g(ﬁltélgﬁll Lfgﬁna ions
oppe al'te

e cru cru crudes
and thap pratilized dEéndeomag dndhideadrudins!. t Gexdeodre gelaplpesblid, semi-solid,

r ef. er. 0 crude tha heen treated such that at
and/ppli@id s Sirpligftiqnisey HWE}EQa‘PﬂtéS Refdimifedyfe, igmgypl afgnsgpdgnsable
gaseBSVAYY, gﬁtsO& c‘fi‘)tm&najt%s We%o@ %rrpﬁ_ie udt t??‘ffﬂ%}/ DUBIREL ude.

removéd. Typically, topped crudes w | e a content
Sucfoﬁalahzamsnna(y ditegrrogirer; atatr prosimat. to5thg peorkiction armt/omewtting site.

f h ; f.t )
O A s AR SRR B B A b PR e i o
treatﬁieh@iycﬂﬁetoﬁir@&ldehﬁlﬁﬂ Rrcdgdpondis WEh kpRnsPBsiligs rén@e distributions
conventional treatnment facilities by transportation

(for pxanplemsplthardigilistes) ¥ GOiapdlor bycatingudles , Distillatirpisyludes, but

, : b
o e 5 0SB R0 PR B PR B BRI Rtocs
UndivtjlebendisragEaptiaiakel siabildzadropitep afaly ahdlode emigonefits didhave a

a treatnent facilit t hus HT(Eartln a | ow econom c
carbm pyreberbe Vet #i GuRIiEAY elé deagt (el erantid ceppnaente Peratye of

crudgﬁgx%ﬁ%léyﬁkt%ﬁ]ﬂe L ﬁ%‘?{lé{%er wﬁdl@tclafd@sc It e c% $ 6 desalted

ntaged c¢ru deened t'do cost

crudps, delatted tdplpaclh smdei or amdbiaatiérsehdreofPr Cibppdd”esfefsf toa crude that
di sadvant a des may | ncI ude, but. are not limted

has begn trgslteéfﬁw Iqesbameptihe sampssuls st 4aveg byiise sewnt helow
35 °t€%£c g.ltIOi ﬁ/ﬁsat(%GF &Pl atrf) heVE Ibea{ R¥loW¥d 2y 1Raly, foppedirules 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 0.00002 grans or at | east
0. 0001 grans of Ni/V/Fe per gram of crude; e) a total
whedsioaeons content of at | east 0.005 grans OPCT/US2004/042338
heteroatom .s per gramof crude; f) a residue content
of Saind seaslized cRlded harEproperti@ShdtilRethe BfaBMARH cAIes& be
g) a _C5 asphaltenes content of at |east 0.04 grans of
trangpprigd ik eQnvepiéenapBeatgepiiagiitiey biwansppriatioucrrdes (fon exaniple,
: IRE Q/Flg r.gramof G e 1)..a
plpe?})lﬁgf glﬂlté lgsép f %@@1 s’in C?r'je 3 seg es(%1 Org}qﬁsélﬁ{ag% éjg?%ggl%sfﬂlat
rendat tHeapditadVafiOfll Disaivanaped@uddssmpebe GiiaR02AbIE k418 anPbrtation
a.rd& é%c@orrbi nations thereof. In sone enbodi nents,
CAITIGT SRUOh ERIRaNIRULY - fRY InRaltigge loyeronrpmivatue to the
disafbSREbeaRhAGe i :
ot SRR R I omi e Rl T R b Tl he
disadesitaped cruste tlet id dmmatedQo@captlans pafduce siadspert, hnd/someat.
emhodi nent s,.. t he di sadvant aged crude may haye a TAN in
o DB i Nnted SRS iy s B Y moslimiig o) TAN of
t 1eQst49. Dlat Ra 4B b visbkiGrhpied tQ'@’Q:@@icZ%ﬁ '
e S ger grzmsof i ; r ué?aﬂﬂﬁﬂ?\%}%gﬁqmal

_ crudes, i sadvant aged
Ni/V5liE tomterion ableast OF 00802 Igemsst ortit (05t GOG(Tsgrams of NadYFOp&kram of

.02 di ,
orud] Ty beBloato P Rratenh 8t A 1GREp 0D eBEM R s bieram of
crude0f) al redliliesbntedt ofdt ITAN) Ol pddmd EBSEdEL For Pm B cRX¥ IS Cs

content of at |east 0.005 granms of oxygen per gram of
asphafteieps cpplent of @ least@h0hgisalof éh@sphabenasmper gfampef drades ) a MCR

0 e er- gram.of crude. f eed:;.
cony¥t 1A B S ESPAR, BHTaRSl LA gl AS8  jymer

saltscdBlorgamic acidy afdie 1dasteO00 fer A oihatdistper gfandbf dreds lor 10,

) a content of netals in nmetal salts of organic acids
Comgmaa?n% tg%rg?}- dneome erpedmeenss dpadvntaged pruge amyonclade ger gram

. of df_%ﬁd\lfa}l‘g ?&Pﬂuﬁétait st .5 gfaﬁ%gpf L gad éﬂ@és@ggfjgrgxgxg l‘aggeg{gﬁ)é, at least

inclu per ‘gram of di sadvantagéd cru
0.5 @rads of asaius,, oraut ldastds9 gOnB0H repidus In somatmbediaients, thk

._granms of dr ocar bo Lth a baili r e
disaflEffeed Gk P ARKB Br 295 MLETR To00D Ger 06 16 2003 9p8;5 (0. o
0.4 dr8BS o §. DleeRhRBIboRAIMERA Wisallv AR A CAMRS, (RE ofin bEASIdvantaged
0. 001 grans of hydrocarbons with a boiling range

crudgj ey hdyietd sutfubeenterd of 201020 0. 090 &r809 adleasit0. . groths\Ray least
0.02 tra1Jn ast 0.001 granms, at |east 0.005 grams, or at
““1%ast’ 0.01 grams of hydrocarbons with a boiling range
di $it sdrheiéhbotiDehwedfds8ilafdd diidbsHdPe Blopbrtids HtudWiR but not

. .and at |east 0.001 grans, at |east 0.005 grans, or at

limifed do;ta) § AN olytdeast &P paty ayaebesntentiof pt laash 81005 mapmaeiexygen
LSt fd [ . 101 .

pe G001 7L LRI Lo F DT Ay Byt pnatens

per gtamadcantederl] dpa hidher thtn Heshiet vikcOGy @srasampRe, > 1€ast for a
| east 0.01 grans_of hydrocarbons

0..005 gr , Oof a
crudgifged %I%bgﬁ BHaLLY aﬁgée%ﬁ $0r%) BirensAt offmeipls ppmetal gaftsont oaganic
acidQoflf ted¥P @.0?@%. %‘Qﬁ@ bf 91'691@5113% ;g?r{r‘f% of ajudcj:gﬁl\ﬁ %cﬁnlggﬁ%ﬁ%% ?tn@éeoﬂ

or at |eas 1 granms of car bon
r abgmddarsageid batdes malyensleds paOfrafGfalivdd 200 RE catdeatlOdst 0.001

MPa;. at | east 0.001 gra at | east. 0.Q005 grans, .Qr at
range lean 0005 gramss Obft IFPHP O S &l TFFarasbaBs M Prigb peanee
distrfiusibh bBikebR 95 bE e e00 280 H50 AMP390A 08 FHarh® Lt M2k 0.005

at | east 0.001 grans, at |east 0.005 grans, or at
granisearsat 1€as00.0gt grmsaff hygcabandwiik awbilingaange 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@2m639m at least 0.01 grans of hydrocar bonsPi/uk2084/042338
“boi'ling range distribution between 400 0C and 650 0OC
0
T L A Oh S s S o P D1 40oms of
hydrat:arb@ws\tvlﬂm a(beflmgrrm digsribwation| tms‘termoofcgmmﬁ 0dfC at 0.101 MPa.

hyg{l : aﬁm‘%s i]%a?fq}%};“:lgaeq ¥l fd %%d%%%ﬁée@%g?c?e' affeast 0.001
granﬁo b Mb@ OQ)@H%%}E@T@ at IEYR0%A! éréﬁns BP@ycﬁb&@S’d@ %ﬁgaesolﬁﬁg ffhge

per gram of disadvantaged crude, a content of
dlstrwélhn ﬁ§ groesirlee s 8@19 IQﬂ M;%tat past %Q(H@ams, e’éﬂeaﬁtﬁl;t)oi)gmms or

w18 BT o SR LB S90, BT R A Gh eofh B1 8
200 6C @06.101 M, aOleat0.00¢ @aarbagm giéznbmralaréaﬁmSgrmns of
with a boiling range distribution of at |east 200 0C

hydrgearponsyith/phoiligg Fanggi digabrinndstrecr 2096 arg\3007€6) @01 MPa;
Vit [
at legs,? bl(%g%%ngt §., Sgifaﬁg)a@s} gqgrrﬁg é)tcf féj—:gsstt(ﬁ%l %ﬁﬁl@tof ﬁg&gi}arg&%r@rth a
boiliny darge @i dhosiond Hehvaantﬁ@()l"cr@drél@ﬂ g€ aliositon IMB:i la08 ableadt0.001
| eq C. Exanpl es of di sadvant aged crudes t hat
gran; @tﬁiﬂa%g%??@a%% of; & gt Bioa A8 OGgERATS VBR Pribiag Fnge
dlstri%ﬁbﬂggtweQHhO@bé @650 Pt @‘i‘OI frpgcrudes from of the
foll owi ng regions of the worl U S @&lf Coast and
sofome disadvdntdged giwles Qap amcziudmpersgnmszf dBrdvantaged crude, at least

0 00T 5o RSB b LR S

rangBahaibuBay of Yemezuehag a€ollioa MM liRY&difen ﬁﬂﬁgﬁéﬂ%@ﬂﬁx‘%
Sumatra. Treatnent of disadvantaged crudes may enhance

compepentsy er@rqaﬂ@sth@fhsa%@n@gg@wdmm oar gremdd slissdvantagedicrude, 4
contpt S ESEt R e AS PR AN 8.2 Bl ARG P bt s

t oSbee disadtathded caides nﬁy ﬁl@d‘h&fe( p& gr@m&ff disadviieagee eflide, at least
The crude f as descri bed herein. The

0.00¢ etrmes: Bt lsat gt(%lﬁe%ﬂp% iRt 32 910(1 raamprehkydspearhens yithpeboiling
rangg @%glbl,ﬁ%n@?ﬁﬂ'éh@?@o benLeh A1 Mpgeneral Iy suitable

fortransporting an /or treatment. Properties of the
cr Sdme disadvrritaged oduleethag snadedes pértpramivd dsadvantazed knsley at least

o the corr ndi n pe s of t. Texas . e
0.00] Zrenafibis B HERE R IRRG bl sy SER rosmaihs g 4 iling
rang&Bgtrgﬁlru(,g%pgﬂghga%@p@pert|es of Brent crude, than the

crude feed, thereby enhancing the econom c val ue of

t hExemplge of élé@ﬂvastagw an@ﬁd;éhz;trrm@htbe tneayedoesingethe pextesses h
deschﬁ? | Phélin éncévgclie B}l ez%erg tgg‘{”‘l iﬁ?& t??:épelg%sct? oA a?%nenf%llgve\ifngI}egqgns of the

cren

worlde 18, Gulf @eHst &l sod@t @hllfordd, (Ra@ 1 UAGhn @ Bﬁﬁzﬁl'ik@lrs&tos and
distillation to renove i rrpurltl es. Treatnment of

Campes ppsimsebayntign 488 boidaee<Chads Hnjted KinddomsNerdls Sea, tﬁelgola
OfrGE CHIRANE B SAIAG NG, MiFy Rl 188 st $indihS
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

38



10

15

20

25

30

conmbi nations of two or nore contacting zones. In a
contacting zone, at |east one property of a crude feed
woreysoesdehhanged by contact of the crude feed weTUSIv4/042338
or nore catalysts relative to the sane property of the

trans%(e)ir'f%%ra%gg)q itrre]:g‘{ﬁhezl? g?rgggiﬁiggbféﬁg tcrcuﬁie E)%Hu%? %nlgggcédsas dle%cribed
heresare clentrad mm&spdlﬂmggtdp@gmﬁwwtm:xwIMedratemm@e than
C rbo t under certain contacting ondltlons
the RURIBSE 57 Bloo 01 SFOTUOTLE BT CEMORT OO Ryt g Srde
feed! ReeBYRAMMLD)the BednBRICTHEE 188 rudE!fRd. Buleh chide product may b
sch enrgtgl c o§®cont act i r119 sysct)em 1161(51 t%atlsf ﬁc cuélggm Hetmay be
reﬁncd N&nﬁndessrcg npqre-tre@gint; thedebyf @hdncamg sfmingoefficienéing Brene

a2 e, SR AR Do D B gigon

remdéveli@Patifs. Or combi nations ther eof Exanpl es of a
contacting zone include a stacked bed reactor, a fixed
bedrqapentef a caudedber inceordanse dvitheingensions demlhcd hereinghyy

[
mchﬁl% %t%gtlﬁgi@lg ﬁFuz%% eeC a@{th &1% cg%r?lysg(a} in C?UCO(E%C? a% F%Pe and/or
combl(ﬁﬁﬁicﬁmtdf itwo loB ned EditattiapReshsMent SonthdtehgCAME 24 tdadCone property
systemis on or coupled to an offshore facility

of a eibfle faeel ToAY Rhaag ey sastast of iR orude feas with ong a1 Mg catalysts
I

iR ARIR 45 SO BBy SO LU SRR 2

perfornted in diegiryshee (f hydeagamzoerce! Wosaad ahpsdiments) the hgdm@gen

enbodi nent s, c ntact of the crude feed.with a.first
SOUTEEIS ONG Of MGfC h é\?bonéa}eaéw&rscem cPRRGRS qonditipos fest to

prov?cfel{gﬁitl(/ﬁ? @maﬁ%ﬁﬁ%ﬁﬁ%@%y&%géﬁ&tcoﬁi potB&(s§ ROME R Id ANG.
crude feed wth setond catal yst decreases
- hetKs datsmhmatttcecrﬁcoahdtmgm‘@asb@ tAElI ingluded ¢optacting zone 102A -
nmbodi sity, N /V/ Fe content
Cmdﬁ%%e GO ERe Zhne fPha¥ OBREG Ik, o bonfpsiTig 0+ £3Y s

react®® r&pdﬂa@m ensreattot hﬁnﬂﬁ}gl@ eRRE bE8 réiktor & cohibiidtiBhOghefebf.
change by at | east 10% relative to the sane properties

Exagples pka epniadinggene iclude astaskethedoractpve adixgd bed egetonianh
ebulf\%gﬁ% rgréd {'(;E%Et%r Caatfo% %{t?&u%lyt lt1?re8 % r‘F?(a ?elt&ffbég‘rﬁeﬂ ;asﬂlurllcﬂéed bed

cata Hie co ng zZone

reactod oprdy enetds) aﬁ&)a%thwhqfutmn%&() Iy 6¢1¥4in ambbdlﬁml&%éo
vol % of a . total volume of crude feed in the contacti

contacing SyHRmdD i ObFIbdR AR §Tfshore fapility. Srontast of the £rug deed with
the céfrag;%g’s)f %szggﬁg%f_f}%&lsféﬁ? 1 66 1?3} Qe 9 anﬁlrglogg BH%&SSQ)T g%%fcﬁ 1process

cataly
cr iitlecéréadingreontimay amdladet dne@r mme catﬁlgsms afotr Iengnple two

i.tions in the contact,i
catalfS | th sOE gitbgtiesfio B e ob e bR WA Aot b of e two
catallybt® WayGbide TR df [HeQMideTbed %ﬁyséﬁfeh%b%téclﬂ &f ﬂ‘q@freduced TAN
ntacting conditions in some enbodi ments are

crude éed vath ﬂad se@ngdrcatdljstdesraasesdestqioasoms contentrand pearedsec AP]

sl B by RS T4 Gu R o B 7S e supsptent

res1cﬂ€coxﬁ51@t5 API @rdvﬁg SorcRRibattibAgo ZRER erfigNehd 082 product
1-20 MPa, 1-12 MPa, 4-10 MPa, or 6-8 MPa. LHSV of

changhBy f et 10¥es 1o thersama praperties g6 tercwdeofead aierisontact of the
cmdgfrﬁfegggﬂporgeoﬁ?é% Deafstsl- 5-15 K1, or 2-10 h 1. In some

In certain embodiments, a volume of catalyst in the contacting zone is in a range
from 10-60 vol%, from 20-50 vol%, or from 30-40 vol% of a total volume of crude feed in

the contacting zone. In some embodiments, a slurry of catalyst and crude feed may
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is at least 5 h 1, at least 11 h 1, at least 15 h 1,

or at least 20 h 1. In enbodinents in which the
whyasoens source is supplied as a gas (for exap@l/E$2004/042338

hydrogen gas), a ratio of the gaseous hydrogen source
inclb@ 6@ Co0dey ER&MH, 09056 Rhdnis, LROIRS3 bfad¥ I cdtal@BpRA00 grams of

NnV, 0.5-10,000 Nn8 n3, 1-8,000 N 2-5, 000 NnB n3,
cruds feedmohmegntaging@ong.0- 800 NmBW contacted with t he

cat h. rce, in.s

o ot hondn A PR RS iR, BIASChTOARd o,

temp&rating) préssereCRyragnl sogrcz floey, cfude rfeeﬁlrﬂcgﬂ,SOrmambbﬁnoﬁmcreof
exanpl e, nitrogen, helium and/ or ar% The carrijer
Corgaedingwgndifiens ingsams embodinets e centiplisdite ppdypeip srude peaguct

mtl?%ae{:ﬁfc rd?é{ rﬁ&er‘r [ £Grelifl tﬁehb%n&%ﬂhg%ﬂe% ZPRES 3 501560 ° C,

S nay a S0 enhance m XI'n fe ¢ ntacting
60- 44&1"&1, §P-43D3Csons0-42thWHi Fressus, ina donthcting roreanayxengé from 0.1-20

MPaol ?f&fl’aggsl%éﬁgax% @ﬁ%ﬁéﬁ‘{ ﬂ%gﬁ 34%&&8@ g%{%? rafige

frorﬁ meso ihey Sy mﬂgmmﬁuq 5] my enlrh b%ts%ﬁfe'eﬁg)oaﬁﬂe%ts LHSV
cO- current he cru e feed ip conduit 104 Oor

is aslepﬂﬁdt ehyleastélddn@hlea;st 1957, drmtlnaatt%bhl .ng zone 102

contact, qof th d th t al d
CO 2 Bl SO S ot SPURLLE AR o
hydSep¥R 8808 eitlrdtithe gMesus HydrdpRABo@d esihaRAlde, fe@l t?/ﬁicﬁlll}efanges
gas is conbi eqsmnth t he ng%e f eed anglg
ﬁom;@dlrb@b%(bﬂm@@ 03- KH0uNm /1061 -8K108 Nwt/ars %rﬁé’@gé‘{ ﬁﬂﬁy 5-3,000

Nme/X Jat rcl(bné(ﬂ)ol(l liﬁ%n%?)ﬁt%ct%&) %vn%n[ﬁle &R&lgét@ e g@é ﬁ%l] 0 Q%nrz udgl?celgl some

Virs> Tondt aratron z

embydod e, 1@6&n§msd 3921 cbﬁ'le‘s epdeD ad rédiromatddahioapithe contacting
product using gener al I% known se%ar at i t echnj ques,,
zonﬁopa@;@aw way be<lor prpimie. deEegeat hORm. pRE/OE pigaR- HRR ERIEET gas

184k FoSeRRhatial (2QRGdAPRW JF (RORHID enjs%grce %F fhet cBﬁféctmg

e transported to transportation carriers, pipeli
zonsd(e). A camss @hs may efsb rehdnes mipingen tlmraoutassnglgom@)e@ some

e eSS L ET 0L, T 185, Y, LAGLUS, 008 1y e e

as aAidrdBs abPfRRBuldic@Wir8ah RBLoRActHRA @B, Monoxi de) ,
excess gaseous hydrogen source, and/or carrier gas.

Th eTMM@s@egasgumynay@ntee coutheithgtaone 3 A2 aechnentbywitiethe crude

b OO ] PP 8088 or
cru@dieed Wit Gital $9 pEciutésOtotall BrodibidiBal iaeldded 4 druddigroduct, and, in

cat al yst(s) to roduce a total product is performed in
sonepnlndiments geeniy bogiiraents, P teap isposieed mt@@mde

ST S0l Ay

zon¢ Q02 ahdtntengddpeiheion kove 108 wihic@rlutdnbact i ng zones.
FIGS. 2A and 2B5 contacting system 100 i ncl udes

contSEPIAO ges! 03 othe gide progucindsgas spaydieeptiaied diogyihe total
prof QL% %'g@ﬂeré@yﬁﬁov%ggepa%%ﬁn te}:i{ngquésn £l %Ag%nl@qlﬁf‘separatlon

contacting zones ar e eplc Pedtas
Thesepde ploductandyaetii segarztiorezonieri 08 via ceedoit di 2, afideharhedeansported

feed enters contac i ng zone 102 vi condu t 104. .In
to tEAHRROTRHAR GRIFEF BIPC “FF‘é Aaee E?Sséé efgerbeén?} PrEIOCHSTRS Epfes, or a

comA5RIAGRS QUM BR dal may 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

w0 n0056326 1, 3A, and 3B, the hydrogen source apdl/os200ses2338
carrier gas may enter the one or nore contacting zones

W ThhvoinBentbodideeris edntaetrgy the ehwe Yéod withn thei chtaly3fsaogtatuce a
in a direction counter to the flow of the crude feed
total proghucifiy peréymipg|ie tWe BRBAGFS COPESng ApRest (1GR TRl { grpduct may be

r, rrier gas counter to the
Sepa%?/gvtvgo ttﬁg%&raggm %n&n%{s/‘ eg)ﬁllhance ?nX| ng and/ or
C OFHiGESC R-30dre sétenmatiosief ¢rbatlimients of bentactinglsystem 108rthaidncludes
of . the crude feed w cat al s) .in. contact.i oe
two arbreg GPRACUNEZ9BES- sIPngg‘r% 3%85 ?E( &@Wi@&ﬁ?f?‘@%&ag@
conte&ﬂﬂ%%&ﬁésﬁ% 200¢14. ORI 300HdaH indhdd @Bftadthifk zonBs F0XG$14, 116.

B, the feed streamflows from contacting zone
In FIGB42A@nd GA¢ amtacrtglgzzwnes 1006 11450 b ang derpgctzcbaﬁe‘@pmze coptagting

116 may i ncl.ude o re catal ysts
zonegigonegipey 0 SoitdePLalfh S fEt B Rhg 1A% SRR 1.
Condiide ehibddanehtE MheEHri60Rk acddnindPwih Tty dAszeaRowae in
in FIG 3B, the feed streamexits cont acti n% zone 114
1

condyit 406 apdiisiitraduged Heo E19tconEcERhEISE Phy TUgHE- L1GeryRe
a
emb L ELE SRRV Sy STASBA T 4 R LR apoin e o g

may 2e€tht bbe bombay mntehﬂng abids vathotle ctude Téwel stepamtel}pvm ddmiult 106
exits contacting z ne 11 nd/ qor c%ntactl n neqipfél .
and/grig adifeeiall upisr i thedl q g ifeed ddhdeR ¢ it 106"

Addftﬁgg gfu ggfbgtm é&ﬁé@w hi §ar§1@f ge)s SERRF A6 AbUPhd\Gude

cru e product exits separation zone
feed 10 emh:mce ariglingtand/b? coha@.of the gude Sehwnthtthecaidlysin

Cyenentiaine or GRESPLaPLsTr R BB CEF fne P R bF

streadM U BRABAH st%@ﬁﬁﬂ&v§ﬁ@ﬁr@hta@ﬁngéﬁiﬁ 152Qo \éd)lﬂa&ﬁfg%hé 1182 FIGS.
In separation zone 120, at least a portion "of the

3A and $Bdiharteslgtugamyriinyes fr@nge@fasatatge@ngéﬂﬁ@o eadnting gese 116.

ggptgétnn&tr%%%%%a 62 (lflg My l%éxq td onsig ng gtl ﬁg Iisanﬁs own in

sS3ure re e cru

FIG. f2® the fed stRaNgiL contiig roay 102 val cdndaﬁ 1 $) afid érabrs Xtontactmg
separated fromthe di sadvantaged crude. In anoth

zoneghl4nisshows wpBia it thadsed plagaar exilssoniaping sngd 14 v1a condult 118

95 0C or bel ow 100 OC nmay be
and«g‘{t eaé%{%gl trklog Fygvsepar ated fromthe di sadvant aged

cr Unefded s@ﬂiamd neg belentacted evitherdditiohal emipst@rinomintretng zone
of. napht ha and co un

east a porti 0 re .
114 GiiePriecRbpsAdACh S 0 S aneh TROiAe Reotet cxit
contgdt ‘%ﬁé"f /& BB ctinDzHRME 6 AP efterRRb S atié zdn8aDB véh conduit

|on 0 e separated conponents exit separation
110. zB]mecrnmpmdmt caodVdu gts i 2a¢e) sﬁpaamdlfdmi thegdtabpiodirete d he corde

separation . zone 1 rrbodl nments, includes a
prOdH‘?&t"UF éepafat@ar?ﬁ%%ﬁ(% ‘é‘a\ﬁf”i’ lta1 oi | i ng range

di $1¢ 1 04 hiseRen®fticaif ah @AHodibiht Oa Ypardtidn $OABupstream of
enbodi nents, a boiling range distribution of at |east

conta@mgeﬂtelﬁ)lﬁpc dhe disadyrataged srude éither topped ecentopnerberdersa
ture th a baoilin

sepafieprApis, 10T bR 2100 Bt cohd 38 8588 a pagjon of the

disad¥Bta86@cidfe isNephr8RE tusihgREhhiqRBs Riovirlig theé bl €fot eﬁﬂn;ﬂégl sparging,

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@soeait 126 to be further processed to f oPOT/ES2004/042338

crude product. In sone enbodi nents, separation zone
1easi!-§£u@1wse95ra&ta%m et sddnahtheinerade dqw&tce &i@erafle feed. In some

desal ting unit. After processing, the crude Pr oduct
embeyl;lm@t% ehlcagitei mgﬂcgysftr@nhth@ end PFempodgimorq Yolatilefhagppaphtha are
d J
seniiay oft i Dsaly et S 17 Withe bApOURRHE sl BoH 0 e

sepdrfred eX@ptiedits dxﬁt%eﬁdrbltﬁkﬁl fnedaotvis@ndoe 126nbi ned with a
crude having a different viscosity thereby resulting
n Thewrededeer phtaaed fromaepaigtion geuscad; insopiegmbagdiments, includes
r o
a mgcl?ﬁsrggg B?IBS&F}{JES%‘H% E%mﬁ& irz%&g rdgs?ﬁﬂ.;ﬁlogxog qjt‘%‘éls’t qt@@ etg)? ul some
embodirneias, almyhrig&aﬁ)geechsiﬂﬁumm of at ﬂead’el 2eR@. n’ljypica‘l‘l&Nhefsaparatsd

i fferent, thereby producin uct that. h S.a
cru ehfS%de msludes %\E’é?ﬁu’f Cmaoaffnt%g w&h ﬁ IFtribReon h@éween

100Sf0gdec, Heod endedomeagiact Amsttéep(ﬁ'ﬂ(’)ﬂ &he CIquE feed exits
transportation’ and/ or treatnent. shown in FIG 5,
separatiaezdnail 30 end enterseotgcting spdtent la@ibl(semtfelr exapphe, doy qom@ctlng

e e M R T
sorfe Rt mtS sehfatioh ZoRk 1 261HES be ipdtiGioRdEiAtrBLm 6P BEwWAsHam of a

In bIendlng zone 130, at |east a portion_of the crude
desaltinglueit. Afercryapdssing, the chide peodyet apiseoplegidnsystem Hilyga conduit
112(for exanpl e, a hydrocarbon stream such as napht ha

produced from separati on of one or nore crude feeds),

a Jdn4ede embolintaitd, @Rdrudy produdt iy endddavidod crutle that dhi€ eame as

a bIended product. The process str(‘_leﬁin crud fee

adusd ined with a

- or dififereret. frosp the oevds fsed + Resrexamples Ehej iy

crudé%‘l%a%r% aeéﬂ?ﬂe t %@&%ét% %I%AQJ% ﬂéﬁﬁﬁﬁ% k] 91(311 %@lc?ﬂmlﬂ%é viscosity

a con U|t Xing 3ystem ma
thatiis betvearethe vlmlcent;i oighe arude j:ﬁialucﬂ'dml thé escisdy pif teburudardy another

exaif G EPR RSP F1 R HEr 570 R etg e Lpa hAEh B

thel‘eE‘§3 gfé‘éﬁemg Htpr(ﬁfu%t {hat hdsia TARGhdt 9s btweaBE THN f the chid¥ groduct
gravity, TAN, viscosity, or conbinations

andtth@credé THdw@eMeérmwcpmdlbctsu@ath for plansrirtagor axtdéorlig@tment.

via,c ndU|t 4tob tra ort dor cessed.

6, af ot hdns 8 satah GRESERR. o Bks HARRRE Gt g stem
100th4 @&gilmtqom fidtat 128t a ?{ﬁﬁoﬁ bethd lcﬁﬂé\p@dﬁitﬁgeﬂts%ﬂﬂletlmgssystem 100

separ ated as previous described to formthe crud

via ﬁ@lehlllt 1PRend maeoqi@@é Htltﬁ dlendigeioge 3t h)chlmﬁgn&melﬁp 1@(deast a
poréi L a%v & n{u‘a” ggﬂd‘ﬁct]lg QOm’ﬁh%eh SRR ot W0 ggggs%g%%a&lg gt E)Qﬁ‘nple a

cruae exi separati on

hyd@dlﬂﬁbd)lntstréﬁﬂ sudi ad rephtha @rcmmbéd ﬁnm@epzirh’@omdsﬂtdﬁ op hoxdtel ctude
exits contacting, system 100 and enters bl endi ngoéiéone

feedsyp ¢rrio agRdedae of mixtyres taereat, iosedics adlendsdprodugh orhe
pro{iééggtgn N Rke Rl n&u tﬂﬁ)@tuﬂ}%%&éd gl | nfrg Bficedi dire g@y%t

are co ine Cruepro UCt to forma
bleﬂiﬂiﬁgﬂﬁﬁﬂ 1|30©dup$treaﬂ’m:-f sbblebkéﬂding ronk it cendutiist 321 eﬁndllngg system

ST R TR, TR —
spemﬁcatlons 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.

42



10

15

20

25

30

transported to a refinery and/or a treatnment facility.

The crude product and/or the bl ended product may be
w@e@smemes to produce conmercial products suchPE@BUS2004/042338

transportation fuel, heating fuel, lubricants, or

CHEME S Fre d'f’sfag_%%ﬁﬁééreﬁ%ni&%n{e%ééé%ﬁ% $bihd 130V8rR8/cBRduIt 122,
y distli p or

fracti onall l'ing the crude product and/
and thbldzadeahtayed drclke it seppratedies eroneusty desoribeddiogpinh thetcaude feed.

he e ke SRy Do B, s
compéx{?ﬁ%tﬂd?ﬂﬁlé@é{adbﬁrltg%é?lr&ﬁde%ﬁleﬁparhﬁor§%ﬂé euhesdidminttg24. At

e crude product has a TAN of at nost 90% at_ nost
least atioraof thostuds@vgduet exits canlgetingosstsin t Mbamitess biepding zone

crude fee n.sone_enbodi nent s, crude .
130 tigghreandis 1ot OB BB s g oo oG g BeGhinaasn S0
directlyt? viANALitt1Be 188 Bideohdatkd with gerchalerpredirod formtashlerdded
crude product has a TAN of at npst 1, at npst 0.5, at

produgtp Skhedblended pradyst exits dlendingzene 180 yia copduit 13bst 0. 05.

TAN of th rud [ il I t
ofibitite o SiEPE. B SRHE bt ad idHE Bloteghifodiet n2C
transpRRBO & ARIMnSry ahlMraftrdatigert famiéty p Thd entdemryduoeandiorahe blended

range from0.001 to 0.5, 0.01 to 0.2, ?r 0. 05 to.O.%u.1
produgtinay, heprsessed HrreducelcnBRareigbpg vt pichpg dragspogiatipn tuel,

i M fiBri icAlks, BRREssH Y hadincdRR distfhe Ald/dFdctionall
heatm%(ﬁ’%{’ glt%n?r%g%’%g%]&%lf Q%’t nog% Y0 8? The Ni/ VI Fe cont ent Y
distillafg thé erude petelutead/or Bhmded prbeugirto guatuce one eomere distillate

e R b0l NN ES SR 0D 98,2 o
more ‘&{%ﬂg%@tﬁaggoﬁs{}ﬁa}%@ﬁifdr&?@a@ed.' n certain enbodiments, the

crude product Has, ‘per gram ofcrudeNproduct a total .
.+ Nilih WhiFe embodisrents; thearudgmgeduict bas a1 TANIG af mpsEfgo1a m9sk50%,

10, 3 grans, 3 %, 6 10.7 . gr to 2 ,

ol Bt 4Pl ORE ek ReAichedl, 1 BER Tt e

produchBas TAR iHagaide TAS8093, 2010653 G6@EE01040-50% 8f B, TAN of the
sone enbodi ments, the total N /V/Fe conten

of the
crudedeet dnsetdnembodimpanis, Hgrudrpredugihage Tod Q%Lfﬁ%lw 11 {gnost
WAY/ t f C .
0.5, ag%(s)tgfﬁ,eaﬁ ?@s?@%éﬁ érr%sg g'lpéﬁﬁﬁéﬁﬁg@ ‘al*)}l‘ith@e ggurﬁlte é)rg](%dug]’g will
frequémtytbesatilénst® 0001 &al, hnrofreqregtini at lasi @160 bf Inasbmewmstboddngnts,
at nost 50% at st. 10% or a st 5% t to
TAN @b hecrpdearogst a1ay Gerdn ﬁé%%ﬂe ftopy bé’_ﬁgﬁo 8§g§§§ 08 0o 0.1
:J:ig g&ﬁlg gﬁx&é&%‘f’eﬂtsl ge%&e%rgdmé’sdé RN/ Y/ c6hiteflef at most

uct a tof content of nmetals in netal salts
90%,af mosigEY,cat acist 0% natanash hlfe ondt MosB 6% ofitbe Wit/ Foornggyp! the

0 0-50% of the total content of .netals . t al -
e Gy B e SR HOF) B4 Ny B B i
rangedF ld??%PﬁT—7@‘%P@@-@b‘V%OF T-FOTRIf dhe INEVIEe doRtdntiGfthe Btiide d¢«dl. In

not mted to, carboxylic acids, thiols, imdes,_ .
certaisueinfiodimenis; itisorudnprodudtihen see granEsberplerroduct adeBbNi/Nike

i ds_i de, t ] it , i Coo-
R T e
or 1 }ETF@'@iFraﬁi%rté a1 ot orbie. RdedairsahbalimBts,the brade had dahdst 2 x 10

metal's (for exanple, lithium sodium and paqtassiyum, )
grams pﬁyu/ivuﬁée. darsomereatbelsngnts {iheetg‘@hbﬁllé/’ /Fmﬁgg iogﬁ;‘e cru&é product is

ju nd bl . t anpl e,
10150 SRR T N VB S I R B B
armesing)embod rhidhts, tha®@bd@d srofii@haex aonll centeahofonetals)in metal salts
m xtures thereof.
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@r@sief2€r ude product, in a range from 0. 0000POL/US0a4r842338

to 0.00005 grams, from 0.0000003 granms to 0.00002

the G THod®%k hhd thﬁ cg%gpéf 1068 8N bt SQ%QQ%rMMK in a range of

netals in nmetal salts of organic acids pefr gram of
1-808%,U07056,88u@170, 4113 0sMPe oéthsdeteheantent ofmetal win maalt salis obHdrganic
.,etals i.n t salts. ani cd f r.ude
acid] i Bl 6858 Drefoindig toaS SRRy 1B Hieloahs Brfiat e not
limi©@Ré, @BtboRYliRIi @, $hibR, ey, sfnicadids, aidaifonaRs] HEarhples of
the crude feed. In certain embodi rrents APl gravity of

carbpdicecisls angvdsu et arp neiirmser foy BanhdsmGrcidso phengatheenigiecids, and

e GO e S SO LIRS OO el

lithigh a0 divm,Gind tpoeassitin ealkdie-catth neeald abnepanmaimi@méﬁummmum
ravit% of the crude product js from 14-40, 15-30
P

and bgiww), Colpmre 4 ickletitoniamelt sincep cedrye) pt oy I3 mglals (for
exar%({)ﬂglé tﬁﬁéh&y urith 6 o?(ﬁls gﬁ)/ %xzﬂﬁ J%f{qr? & mﬂ&m@?ﬁfere%@%

e vi'scosity & Crude
embhocirtan¢rmboditmentsy thd eryle @dmdnbt llmsa tatay Ccmiﬂﬁldf ynatais m metal

e of 10-60% 20-50% or. 30-40% of the vi
salt Yt A e B Sr7ih €L ATt Srsla o tange fiod - PLRGRY gt to
0,000 g6ETRORIPENRN0S Srchls T0L00BIYeRs, bBoNIGORBL gré?xfls o

the crude feed whil€ the APl gravity of the crudé
0.0009 beitants of sact4ls 180! gdts of 2QFicAICI Pel 3@ of crodreprodict. In

somBbRbhheice it PulSFR mr B DRl SRR TRE g b e

proda04s 761130%s 8090964, o 9000 $0% P Yhe 10fal dbntBMYIF nktal®in kbl salts of
total heteroatons content of the crude feed. In

orgagisracidsnn tieradadsed.s, the crude product has a total

P ELATERRAIRLATLAB] oy} SPA AT Pk B ot o

the @odd fead with chtagysg rauthe chaackting ¢ondiioas aﬁﬁﬁdBﬁﬁnﬂ&IZO%e% 110%,

of l@bl foq’/rat"%oms‘gpé@%ﬂ Fpgen eégﬁgdogaw%ﬁalﬂﬁ@gomeafs ARberavity of
the cgﬁn&%efoabd&&%ﬁ&h 1af4, h@ 39! bdgsps.oduct. In certain

di ments, the crude product has a sul fur content of
at I eaiin ditbodimehisaihe cB80Rpratuctlesta 88Usitpof atmdse 88%, at most

99% of de f
80%g g ar oAt SheheVisRiy B s truds oo G o dlesiid dpe crude
produ@t Iﬁl@ 'a]v%%{%n}gﬁ ali%ﬁﬁ/é 0f010-88%, 130509 ort ed®Hloff e GEIIERNSS the

he crude feed. In sonme errbodlmsnts total nitrogen
crudecﬁcmdedn seihe embodiments, theadisesithefithb erude prasiset i9 etmostt90% of the

. st 80% at st.10/ at.. np %ofa

viscost Ogglé 8%@ n{egg Qle%éﬁégra&ng ?P t&a%rqdﬁ PLeX rutc sailO 130%, 80~

120%N&0%0)- nm%aftﬁeh@PIcgruﬂ@tné@ﬂidetfedaas a total mtrogen
content of at | east 1% at | east 3O°/rI) at |l east 80% or

at In gaag embodisenishiae caidgproduet kg arfolabhgteieptogss qoptent of at most
90%; 5 Sstfswd a ﬁlgxrc}stsl E of %Pﬁgét'?ﬁhﬂhek?@ﬁ Eet(%%%té&g %Bliltent of the

ude product ma
crud@@@éd Eiﬁ cmtx eﬁl@%/dm&hts;rﬂﬁtcrd&%rodﬂct Bis A& hEt%(miorﬁsh@)ntent of

at legstsi%c a‘p lletasft% §/(': a‘(t: loeggt 80%, or at least 99% of the total heteroatoms content of
the crude feed.

In some embodiments, the sulfur content of the crude produét 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@roosmemes 30% at | east 80% or at | east 99% oOPCT/B2004/042338
basic nitrogen content of the crude feed. In sone

least %UWQ At BEIBASE 99%T IRXNIRR cERABMIFh O rulld e8! Ié}gg‘on’i’e! %U&&1¥1ents

be at npbst 90% at nost 50% at npst
the Sqlé% cogtenhef the sruds prasiuct isd 00bdPYe B0ck@0e ot 9641 10eofaheisidfur

i i n enbodi nents, the crude product has an
con n?gﬁtehr?cg%dr%t%rg&f of at least 1% at |east 30% at |east

80Hbsoﬁfe eaibodirasits, 44b frofdicamrerd 8N the QRIRHro@ict b3S be at most
crude feed. In sonme enbodi nents, the oxygen conteént ?ﬂ

90% 3{&ncst Biefa. Hrenstd0% er gtanest pYnefen ik)tacb MogBO 9pnigidt-of Trude
feed. Zﬂl %pta(?n éﬁﬁbo%ﬂnéﬁ%"tlgg crhﬁ? gx%d%/x%tel 135 & F@%ﬂggéhéongefn% oy ateieast 1%,

In sone e

at 1easasm,xq; ligast 80% obrcao et a9ds odthetibial fﬁfrugéh donedht 6f theRYudeGFeed.
at_ nost g%; st. 50% at nost 10% at nost 5% of
t h8 SOBSE E?enﬁa g PEsEgn F%ntﬁléﬁ‘lf ﬂzftrrrp@mméummlm most

95% Caft witRt d@8ht nlddt St ﬁ' ot q‘g Sst St’/hgf He Hgs?c grog?n 8?ntent

has a total content Car y i ¢ acid corpoun
of the¢ g’adc fepdy Iracertaeasnbﬁﬁﬁ?fpnm the earlke pﬁ&%ct ks afiasicaagbedtWntent

of at Ryt 10 FoPadlo  Fosioiss b skt of e bast Bkaget asmentof

the cd¥ §&d. conpounds may be reduced in the crude feed. In
sonme enbodi nents, carboxylic acids and/or netal salts
ofInsame @xgbpdu:n@tﬂ the axargerbeontérsivf tel drydermddm chalydfeait enost

9% eSS PR eSS oh T B YERas FTee bt of the
crudeofisyd) e déﬁﬁiﬁ%ﬂfbﬂ)ﬂlméhtﬁ thd &1d@e Proddetdias BRYxRRn content of at least

10 differentiated through anal sis of the crude product

1%, 3l dsasid Qe sy 8P % r%ﬂgleéfié’@f’ okibe QKqum@Dh@d‘sof(th@) erudefeed. In

t ronetr /
some;éggﬁgkl?egﬁ%%eg ; gggn ?cﬂﬂ Z)'fzhre %Hc%e pﬁ;ns) et fs i anra%%q,fgr S} 85, 10-
%,éﬂ‘fﬁﬂ% m(; ﬁOéO%a&thanxg}gmg@ﬁteﬁom menggg f@e%d Hﬁ%&m@ Qﬁ%o@ﬁnents
a or at nost of the oxyge
the 05 SRR SOREY it 1L BRI Ao ARUSFDroMist Bl Qe At maost 90%,
at moR SH.C o3t P6%. M 30sP 9% ofbthe ﬁ&ﬁént 6P Aty é&?‘ﬁé aég ?%rg?(%unds in

at nost 40% of the TAN of t crude fee
the cragd Grgil nbmeestain ¢rebastimeets pthe duxdt phalsicelmsaxygbomeatt efitarbbxylic

s SRR Sa0ch B e B 0 S P

 contefiff fbRrHOK OIS Bafpeunlidbh 0k cRldeleast 1% at |east 30%

at least 80% or at |east 99% of the TAN of the crude
f dsomagapedials| selectaseorganie exxgeo@gmpom rhawlee @duced in the

e e —.
may kﬁﬂflfiﬂmwallmred‘méd b0l 1in-daiox§Tit denthi@Rd, orddific SxRALER ounds

of _.non- Carboxyllc contai ni ng organi c oxygen conpounds
Carbqxylie, a¢idsyand 113;)@%&13@@@9 QoptaiRingeyganio oxygenchmpounds in a crude

produia g B Ryl el ML BT S AL S VR GRTRREB B G pown
spectiosmipiedesthods(fortescanmples ntftaaed talystsf tagSspebk@idtry, and/or gas
chromatography).

The crude p_roduct, 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 grans or from0.09-0.13 grans of hydrogen
per gram of crude product. The crude product nay
WO p@b0a®26 i n its nol ecul ar structure, from 0. 8POT/BS2004/042338
grans or from0.82- 0.88 granms of carbon per gram of
conteqt Cht '
B Ay b ey B 1t B0 AT DR B Content of
the crpde f@d9andgthe tawepratuctitrs b NANbabft tehst 186,aiiaast0D%, raatdast 80%,

f the crude. fee A c e, product atomc HCratio
or at %a?t_tﬁgé’ ‘i%t?%g‘%l\gf)gl@ﬁénﬁﬁﬁgf‘éif eed atonic HCratio

| Mddasesiyt theeruderdbRicBRdl %vecgsaﬂémtohfe%beiylﬁyééfce%a/or

in the process is relatively small, and/or that
metalsalis oearboxyliseeids ebat mest §0¥ay at Mhst T cenpsicliGtor at most 40%

' with a range of .boilin oints. In
of thd BEUCREY ERTRAPEM St D Ruly B GnBimini e e Vs Sapmainds
within{704186%C 80201, 6696-1 10%tof tieAfin-Qu B 118 BABinifY orkiffoxygen

0.001 to 0.5 g;ans of hydrocarbons with a boiling
comppupeefdheeudeipeion of at nost 100 OC at 0.101 MPa; at

I I r 01-0.5 gra o)
i CRar Bong AT the e e Hehidts o Al serpisarfiom
0.05-0.00 gt amdr@00.090). 83 gkt hyBge@ped @astof@niR brehiRIBThe
hydrocarbons with a boilin

0..0Q01-0, 5, f
Cmde&’gﬁ%‘&? {iﬂag t“i“iq%& F%Wg%ggg@ghsfwﬁﬂe fxera 0300 9 @eaag opfram 0.82-
0.88 %{51?8 ofbarb8@plr HaflQtc g? odu®f. A8 O 19%%3{3{8{)%6@2? \a}\téien'c

rocarbons with a Ing range distri
carbog (H/ Q)@ fdhelcrn0e pAQuettmdy, HeOwitMRA:70- B3 08/46,:80- 1 2884, tor 000Q D% of the

. or . f 001 to Q.5 f car.l i th
ctomi QT e AR AP A Bl Sr el Fode HGrBe wiban S850bE
the cradle f2ed @bmiPaY/ ClrtiSRAR1REBOM LPRRE Snd/becdnbind é‘?f éafqgfggogen in

i ncl udes, per gram of crude product, at |

- < the prgpesis 1stativglyrsowdls tsher thitthydeogoniiy produaedrig situ.

20

25

30

digLr bt | t, rpst 100 0C.at 0.101 MPa and/or. at
a3 e Rt lneRing e s Rt rae? R a0 5B PPt Hme
embodinsints, ket drode frede erluds, fREgmint o208 cAfdedtodici AL1NR®.001
the crude product may have at

I n grome g&oodi ment s, L, e at
grams, g Eprod). Bl tod}-3 gramspf hydrocarhens with 2 bgHlinggarge disiphuthen of at
+ PRY o LEM @f u ’ n r hedi nen t-he
ot B8RO Of MESL3 L OOl DR, SRS St s
with 0hdbling wmge distritationbetivedn 80QP@and 260 P@RHO.MAI e grla#st 05001

gramsp GUHGR QEHG 5 Bnd QTR ooy itizion Lmiptango ispbgsion betwween
200 *@@nd 30600t b he1 Hirst b LAk f@.o@g reg&ﬁﬂg, PfroWO@lr-b'.ﬁ%grgggf

The distillate confent o crude product
hydrogasbongwith aboiding dengsrdéstuibntion; hetweanad e Cf amdmi00 2C0H 0100 NGPa;

, .001-0, r , 0. 002-0. rans. | erfain
and atgﬁ%ggioﬁg &0 Pﬁ%&‘ﬁ@ ta?)ro%é@wswigwérogﬁ%%%wﬂﬁ ofyng range
distribifiod 36HkeeB@00 22Q%A 598 °QQt d.10P00f, t he VGO content of

the crude feed. In some enbodi nents, the crude product
hissompembedimens the wude proded decludes)i@Dgron bberde proguct, at

e 19095459810 000359, 85500 L5 i TPos 100-C

0.101 dilroatidrioanit $east (160 Icgraie oPhpHUEdrb&BSwith & BSilidy fange Al &Mbution
of gO- 30% 80-
between 100 °C and %OO °C at 0.101 MPa.

In some embodiments, the crude product may have at least 0.001 grams, or at least
0.01 grams of naphtha per gram of crude product. In other embodiments, the crude
product may have a naphtha content of at most 0.6 grams, or at most 0.8 grams of naphtha

per gram of crude product.
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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@do61926 a resi due content in a range from 0. POD032004/642338

granms, 0.0001- 0.5 grans, 0.0005-0.4 grans, 0.001-0.3

Or @B me Qniidaiierds, WA Rde fodQet®hs @ dﬂstlﬂﬁﬁ%ntehpofcﬁfﬁ%‘ 80-

enbodi nents, the crude product has MCR cont ent of
120%,@r 98099%80x tha d3tlate comentiof obe ahide feedmne distitlemtcomnt of the

de .f eed d
erad A AR B! Sroch e To B o E ool s gpoms.
ooom)g réﬁ@/oo@ﬁ)doamjigra@gphaltenes content of the crude
(% In certain enbodi nents, the C5 asphaltenes

c olmcgﬁmn@rthﬁ@n@mdl@e qradeiprodugt haea HGQ ogtent of 70K30%, 80-
120%6 Q)(‘?O qu o eggm(? ?ce(ﬁtgr& ecﬁ‘k%ﬁ nde 8&1 air} eneserﬁ@o%lﬁgﬁts CH’le crude

ent cru

produyist hds,l @ér gﬁmﬂdmda: pr0diaD % VEOt dvatdCR £ fige on0. 00016 -0.8
crude feed. In some enbodi nents, decreasing the C5

gramg,dho-y- é@é@nwﬁ@n@ 4 gramsy gr @ PO 3 gramsuhi | e

[ I
b tlibding i, Hd tBed ol s VRS GRRERIh: 0. 130% 80-
120%ri0x ©0+14 0% asf the nsidueicontemenfitise cmhefeeﬂ dhp balde pneiict may have,
content .and MCR confent may. be conbi ned_t roduce
per eARR AGFFHES PIduFiop a%Si%!ﬁ%mﬁn%@ e(mogﬁ 1 Eagur, @0001-

0.5 gFERARPOBDED.4 gkahﬁeo 661408 gt%ﬁéj Wost@h%}dlﬂse o} .04 I Qx‘aﬁﬁ
VISCOSIty conponents in the crude feed. For exanple, a

s ulm ceftaia eprhodenérds dheG5udspiodittdmne s M@themtenmfw Orl 30/s RS-

120%25 S0 O the MR B e SRET LR iisins Cuftffippstiucthas a s

asphdtcelicontdEB! §10RHL 90%ITBYmEa 8098 be seMbad 00y ofShe CT RSB UERes
may be conpared (S fo S) to assess the net reduction

contqnf Ofﬁhg lgrudedesss | Inedamsabenrents thees asphaltenpeeqditensof e crude
e

feed ohildAlie MOR @ntend bf theeraie lpﬁi@dq@t mobuncltm tl 0 3056 aBthla MCRrestent of
content is in a range from or
the crudg feedg Inspme éWaﬁwe@ﬁbémr%H@§he ?h ésr@@lxmcs SPeaRaf theagude

feed r@r%lg?ﬁ %ﬁgﬁhﬁi‘%‘ Ite%fveliy% fe VPR %&Qﬁgﬁg iAQe4se %&a‘ﬂﬁty of the

% at nos %of ontent of
cmda:feadye)talqnddudtmmmrﬁe enbodi nent s, the crude product has

te 800/ 20- 60%
S IS St ot it sy and MOk amean ey e
comBMENY ‘i)trochﬁé a rh&héﬁﬂﬁaﬁﬂ@%@hé’lﬁoﬁ B@twefal'i Bi@lﬁglp(ﬁ@édsﬁ tomponents
grans, 005-0 Ogﬁ%r ans grams of K/(:Rp

in thgyerade plfoducurdlatlpﬁs @hlghlwmcss;tlséccemnMIm the cradecfeed. ulﬂttr

exa:r&)ﬁﬁg%l'swt | ach%%Bt%e%b %t@s? rﬁ?)rtitg ragﬁba%r ac{,TB f’eecPlkj/ltCIi Etitent may

be rePreffIEILbYS 0A0ng bBdTErued Fﬂoﬁh@c' Cseapldlieats qoatend idi™ &ude product
crude product. The cata ){“st may assist in stabilizing

MCR ¢patent iy Derrepraesatadity Tig The ambmavb@ icompaisd (Jrto S) to assess the
net r%drulgfgérpglnq{lgh §?059t§ gln?fwﬁﬁen@% tb@ plluﬁé Ifee‘alo ISF 8%8 Eruldle ?Ipdé%s& {may

ease water separation a

be in@frahdrefremUdeO %oy TR, orlAet $004 91 8 e 36 Edrbe embedigients@yatibef
configured to add one or npre catal ysts, descri bed

MCRsequignh of Brercradedirpdust By Gudiphalifnes peptent 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
w0 b@so639de f eed. Such properties nmay include, PUL/US2004/042338
not limted to: a) reduced TAN, b) reduced viscosity;
o/ C bl
0% S5 E SRR hick SEnEORER R, Lo CR IR ERIE D) some
embdliméns| el OrOGGl@tﬂegramI Qaﬁ(i)i 003 grak) oed.0C).05 ghaalstaf MER per
cont ent ) reduced MCR content; h) increased API
mngﬁ&v#kiﬂmﬁy ‘a reduced content of netals in metal salts
Oﬁg gﬁ%'eﬁab%ﬁin‘?éms Wd IrudOPRURALh P R gfétater ﬂﬁnw&ms but
enbodi nents, one or nore properties of tThe crude
less tha0.0t gramse DHODYERL -0 H01 Igeanes; ol 00@AH 0. Oﬁ%glbms of total catalyst per

e g e CoF SR e Gt g BN ERE i SRR il gprne

transB@Bh@nd/ot tri@heR TIRSIatAP ﬁlaSIinﬁBit)éoﬁ@l@z@ tihMBit ¥riction, and/or
reduce TAN in a crude feed w thout also S|gn|f|cantly

lncreem@mrﬂgpm‘eomﬁbhﬁﬁs offtheetide prodiplo Adethady daserikeddieptie may be
con ‘ﬁi}‘iﬂig‘é g(]l]c{ %}%{ Q&ﬁ]ﬁOrg Ia(a#gf cdoers1 rgaceg% ein onth% rc]fu%e rﬁ?cﬂﬂx%f during
treatme@ncent rat ed” on TAN reduction, and not on reduction

of other conponents. Thus, the TAN of the crude fe gg

c aFhwudeptodes Progiiced gt sagtacng sysjemm 4B Ras pperdes didferent

than gxf' %H%g nf"}ﬁgr gécfé r%l.lla;ﬁ%frggegﬁ@ df'fz%ﬁggltruag :(kgl‘flnpgfeqloﬂlﬁﬁ{ed to: a)

reduwdSHdN atradedd visedsityh apredudedghtallAMY. /Eﬂﬂormers,td)fraduced content
ontent that is acceptahl e tre t and/ or
of i O RLTOSF-<BCET PR REreOE b aLfReRR o yD reduced

Cs a%?li( Ttd¥es m{t&te@ffe&ﬁ&atmlztcbﬁ@hﬁ d) Iﬁérera%HJAEPI AN Y Besduced

so reduci ng sulfur. Catalysts used in oné or nbre

t« . contenrbbthetabingnaal salisof engemit. mds qu)ﬁqmmwms treseadr Imenree -

20

25

30

co AR S DO A SR BB e

" be sefectiQ8R RUAheafwHi R thE R pertiRre it hMsded ad @akh] &edb not

herein may be introduced into the contacting zone as

subsiania i ehenge. dfat cxp@nlep & aunyebeaiesivahle {sondy éed?‘?&"?bifeii‘ll?etw ina
crud& ?eeg%&hoﬁ%algooﬁ Illg' cgﬂﬂdﬁéﬁﬁghg the Vi hnd Bt %tﬂér %091@)%‘[9 (for

confainin I's contac
exanfy1€ Gulfs0 fesidud IS/ VAleg by VGO I tibmaadedrdnydodgenatpadky Sillﬂng
used as descrlbed gr |n y_or may,  not be commer.c

conteesing yAthe petoRy altdaleoépysr?@wlﬁa@é?@er

comﬁﬁ%@@ WE:B%% 396 E%hg@f tHe @%ﬂ@?eeg Gaf Bé %gcaf" 5@)‘1]@ ukﬁﬁgllé’sg Siydrogen,

since1840f sGd iy drGdetins alsd Hding @4edBto réZ&R‘A: oﬂ% 341;npDMﬂth the crude

feed, %égxmﬁi@@sa%%g%cru%@%ﬁg%ﬁ% ﬁ% c%%@&&@at is

acce l% 2o nfRBHOOtmENAAR/or cifich¥; thBNeLchGrude feed may
N5610; RN5650; RM30; 603; 2623 Z673: Z703;

be nﬁ?ﬁlﬁ"ﬁc@ﬁ@ﬁ‘uw‘l@’@ﬁl redn@ "IZHNIS’YlthNht albo aduciag aullﬁabl e from

tern ona Texas n

B o A PR LR RS B ibstvdeepe or

mor@ﬁulk ?&ta% elPor GRGbrinisik Hdeal9HLa a SlippR! erh@@xheumm -bkGn elemental
nmetals on a support. Colums net al i ncl ude,

formpartin #redform of a compound of the metal. The catalysts escnbed herein’ may be
introduced into the contacting zone as a precursor, and then become active as a catalyst in
the contacting zone (for example, when sulfur and/or a crude feed containing sulfur is
contacted with the precursor). The catalyst or combination of catalysts used as described

herein may or may not be commetcial catalysts. Examples of commercial catalysts that
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not limted to, vanadium chrom um nolybdenum
tungsten, 'nanganese, technetium rhenium iron,
wa@owalos3926i ckel , ruthenium pall adi um rhodi unPCDERI004942338
iridium platinum or mxtures thereof. The catal yst
r . L
are oqfihupl Rl o B el B pRLipEFhGethely iy HOIE, HEN I €234,
C3119C®M, cgrna; 0824; a134|4;e@s44 CHRIT; GasdreC4as; Ch24g CHBAgBN1A 0ndN120;

o R0y S9RF siuane 080 45 o

DN3j(gg)° b‘r@%?gc%w RJ€[51(lgl mmﬁ( 400) ot RAA4HORKNASEO; RN650;

meét a es 'of Columm. 15 el enent’s
RNSZI@cRMélmtRNﬁﬁ@; BM43’DhRM%(I3@t ¥603; 693 haawB: Z7031t%]13 Z723;

27535 R BRI GOBVA0 g Fﬁﬁiﬂteﬁwﬁa@%@aa@@é Bk

U.S.4500005-0. 03 grams, or 0.0001-0.001 grans.
certain enbodi nents, a catal yst includes Col unn 6
mah abms )embw&mlemc edtglysts magd teaohangamepartiesnidhe emeda fapdtinclude

a tot t al n t_of
one o iy ol gz ll Mot SlppS S s 20 iR i g e
not hhf'te@ 16, %ﬁeﬁhﬁrﬁ%ﬁr&nﬁﬁi@ ln&yﬁd@ﬁlﬁﬂmng@teﬂ %a&aﬁe@[ ’&Bllinetlum
0. 005-0. grans; or 0.01°0. 08 grans. In sone

rhenl@mﬁb@dlil,rmhiﬂé nigkeb r@h@ramgvlspaliad&rwé@dlﬂmo pstoiupp dridipmg platinum,

or ml%lﬁes th%;g Pof hlérq&te@y hgﬁcfg p%? ¥ 0. ugaf%s? %Ollﬁ{al' %5%11’& 5-10

& c at dry
metalgd)RBRRh( (Sf) at ldase@ohal gramk, catﬂdfaet @00 Ligranss, ardteat (.0) grdms or in a

s o 4 8 T
some%%rr‘téb{agrlé%t% Q% u LR RS bo]ﬂgnn /1\5 @E‘nﬁeﬁlt(ﬁﬁh'aﬁdi@ifon@{ﬁér@blunms

5 netal may be 1n a range from

- 5-10 thelal @D, Edanfles aff Calun 1A alwhents natude pbésplotuanihe catalyal may

have %Q[citgf) &g]:ilrn 5 7_e}$rﬂé}§%ﬁ%te %égrogrﬁ%lrﬂfgata&sig 1%??5%&?’10 86)0001-0 1

gramb,EOG008S0. 604, 360508 bfa8ds, b0.806H-0100D giaenst he
cormbi nation of Columm 6 nmetal (s) with one or nore

melnaegainreorhodizhantta @ catabiistiinghudgs Columnd wetpd(s). The catalyst may
enbodi ms

have,d?ﬁﬁ grRm g a%ﬁ%étg%%o aﬁg,%)hyrﬁﬁﬁ e?“tglrsq ?g?ﬁgrgtl ;fg? eglst%(?i gﬂms at

least @Qill%mn@(&t I@Etid 02 @raink@nd/ot &l a ﬁ@lg&lfmnﬁo oa0130. 6|gi’ant15b® 001 -0.3
cata in a range from or from?2

gramg - @%3/ SR .orr{e&t .08 é’@n@athaﬁ%? emhedwe@dé@ &ﬁﬁ@}%@t includes

Bl A SEAPT U  lt hiipel e
embddi@ematthé yahlysEyclbéesi Colamnd i géerfiant(s) h-adiditioarto thredbol@mb.6

In some enbodi nents, Columms 5-10 netal (s) are
metal(ﬁ)corporat ed in, or deposited on, a support to form

aén%%ﬂlmé G a1 Pt SRR %Bﬁx%ma@@h B SIuRml®metal(s)

taI In conbirnation"with Colum 15 elenent(s) are
with bneormoraahetdlmfm,m Eolutepd sid/edColumns Fel Os u pwiar ratao dloCetumn 6

at al yst nbod men al
metah o R el BERCs Lgp ool 2PnE T eignt- By npfbratio of
cm&@@hﬁéﬁﬁ td @&hﬁhﬂ@s 18 thet8BRPHE in AahgdBbA! (L 520, BNY, @2-5. In
ment (s). The support may be porous and may i ncl ude

some ehbabmenty, tox calalyst 1pfdudﬂ§£<dmmndr5 elraant(shitadditipndo the
com@ﬁ,ﬁ%&%n:@fqp&%?n %&1@@%}?3 ﬁ-{] osnetor%%goerg 1;ne’cals fr C(quu%né) ) 'agﬁ/(s)r 7-10.
In other embodiments, the catalyst includes Column 6 metal(s) and Column 10 metal(s).
A molar ratio of the total Column 10 metal to the total Column 6 metal in the catalyst may

be in a range from 1-10, or from 2-5. In certain embodiments, the catalyst includes
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l[imted to, alumna, silica, silica-alumna, titanium
oxi de, zirconium oxi de, nmagnesi um oxi de, or m xtures
WO b@soefo26 Supports may be obtai ned froma conmRCT/US2004/042338

manuf acturer such as Criterion Catal ysts and

Colu&ﬁ%ﬁﬂ@a@%’ aglg d‘o'i’u&ﬁ'% e?ﬁﬁ%.ngﬁélanHﬁgd%tﬁe tofa? CBHFnN 10 metal to
carbon sed materials 1 nclude, but are not imted

the total, Camnin vahed] indhdaralgst ddayrbepoaaasgedfir@ani-10g or frandzbes
of zeolites nclu Y-ze Ilétes eta zeolites

moP GERPCEPLEEPIS S O eﬁréilﬂsggse BeRAP9aief i igposited o,
a supp&@td fRSr thdBRhTyEE In UBYai R mBBYiRlARd ChIAM - CORRRIE) A

manuf acturer such as- Zeolyst (Valley Forge,
combiRgtios WwithaGolmmnU 51ement(s) areTtheorpongtedrin, oridepesiied on, the support

to fofy e ealfah tn ervbBBRS B WS B B arhe s B e G
suppdMedOthedbei bRt tthel&dyst iitleRs kRistpF ad inﬁa%ﬂ@,, and a3UPRREHI(s).

Is prepared by formng an_aqueous paste of the sugfort
The swppent imaly belperasied arydatindanedactary @iles, perorgiersbion basede

ste 1.0 assist.i Xk L USI f.t te. .
s b S
limitéefohAdmias stleawilicachlifing] Maniuieodds, iZudakile Jxadd, eagnesium

.. desired consistency. Exanples of acids include, but
oxide; ppmygrasithareqfs Suppors ey be eltiged feost 3 eomyapigial sapplaetuger
such 8§ gﬁter %%Jt]é/lg&tg G '?&ﬁﬁolﬂgieg 'LP-Iﬁll%upqaﬁ,t "Fefg?ytj.gfeA.in%Mg?garbon
an y al'y n

cut usiI ng genera nown cat st extrusi

_ basedmhtenidl iacidde dubdry sibt Iimited togactbiateddarion ahdfomporous graphite.

extrudat es. . The trydates may. be heat .treated .
Exargil i oo e ITHs AP PORTESIEE0 e PN B Tgelits
and fgﬁ’%ri?e RNt 7851itkd Fy b ObtafedTRIN® a chRnePeid-Badi@bidibr such as

and/or until the noisture content of the extrudate has

Zeolyst ¢ alday Borge PeneyylvanizeU.S.Ae- heat treated extrudate

M P BO0T S00oBEN SORESLOND Ll TaPI B

avera%é %@fg diakaiét BOatasasaYsy AgS 18Rt e70lAaseitesas0f80eA. Neadstain
50 A. In certain enbodi nents, the support includes

embaglimeeis.c PP 1S prieared By {rwining andequeausapagiel adhe Bippad material.

In soﬂ“{eue%b%%img t ,%8'3@1&1?5&1&%8% ?ﬂ%ﬁ{agfgfto a;-sjf's@ il‘?ggﬂ‘lﬂ{o OJf t . The
alu P

m na, delta alum na, alpha alum na, Or conbl nations
watet 16 difute fdd agy stdedn swah ainysits atid ppsiich mediodweasirbqdred to give

range_ from 0, 0001-0.99 grans, 0.001-0.5 qr , ..
the egirebiy aasb%raa%_}re%ﬁorﬁistqag&t Egangplgs ahicidsnduer phe ngylimited
to, ni])ﬁr‘éés &X%?a{c%tﬁcr 264 1sQurid £t AR hoaReMFEALR, the support

er al'one or 1 n conbination with other forns
of Tlad pasienaay be etiatdad ahdicstnaing@ehently kpewn gatalysiaitrusion

S oft, .in a range from.0.1-0.99 granms, 0.5-0.9
methGEE! calals ) ipE B godiad T ddrint nLer ByridBipagrey be hea
treatéll tfal1B0béRRre Ik SAPRHEMRMITRN bS froml8S-SIPROf aRMod 8 Eme

at least 0.1 grans, at least 0.3 grans, at least 0.5

(for epanpis, for0.58 Hoses andlosurgil Arsmofsturé eerdendlofi Fiereafrudase has
determn y %-ray diffraction. Supporte tal ysts

reackfdp YT Bl dlie Bt e Ry mev RA s e g AN 8

tempRfa@R8 2% kA e HRANSO (K UER). °CE6IHIU@L181$)O@C%@@I@JM% support having an
preparations are described in U S. PatentNos.

averagepps; didmetes ofatdeasel Aet al ; 6, 290, 841 to Gabriel ov
et Inaéeﬁa%ne(%nl?derﬁéntg, %I?e gu%p(l)gﬁ Weres %larnmaaarl]ﬂmlr{a,%‘heta 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

50



10

15

20

25

30

Pat ent Application Publication No. 200301 11391 to
Bhan. In sone enbodi nents, the support may be
wo ppseeirad ed with netal to forma catal yst. | nPCEUSENN4#042338
enbodi nents, the support is heat treated at
te ratur r = o i
deterigFER G o Sgeichs e b O e Pt A ARy o in
comb&ffen emnmhdmmlm off ahmnmgmﬂletamlwnnha cneignt pergrent afisnppegt, in
preparation of the

taly | es of ,inpr.egnation
a rangg Gm Drich SR EHES O .8 S OF BFpDRHELS: 8 AgFmined By xRy
' ¢
G LA SHEARREH, ol FBE Ay ATRAO, s 03
gramsray lehe Of Dgmnd, tryat dehei 0§ goams ofahetp ehmmangls tdh‘@n@med ﬂmsi-ray
5-10 netal (s) to heat treated shaped m xtures of
d1ffra§ %ort ("overlaying"). Overlaying a netal on top of
ngﬁ%{d éa'faq Efha %@@%aﬁéﬁ&@ﬁl@tgeﬁ%lly‘?ﬂ@wﬁ Uﬁtﬂyﬁﬂirb}@dréﬁ/on
ati

vel uni orm concentrati on met al of
technmmsu anpiemﬁqamlwt pmtamltlyns gegewspided il SofPatemeNos 6,218,333

atal y n r
to GofEP KpAls e Rt B ehecies of Ay U0 BRI Bopf L & oHEEIS.
Pater@%tpp}u:a&ﬁénQ’fubhwloﬁaﬁ@lszezol 1V89 hedShdno prepare a
catal yst using overlay nethods are described in LILJ
Pdnespme A@i@pdmmits@ thepybpore BIey bR lmareg%eéwhm%hmt erm a
ha l;
catal B0 R RIE 3 0 IFREA i s ROAed HPBAELITRY, B8 ronee
from 400-020@t@| 4(59)100@0{5,‘9 of 600/D00 ¢ priorfhemPBedguation $ith @ metal. In
nmet al (s)/sypport m xt, Xed usi ny

some S G P PEE DL P T A PETRTAOR! the SRalys.
Exanfiitd B}e'%tl{tfdﬂ"ﬁ@s ek ‘ircﬁrlc adig chRpehoht M8 1bfedminetetraacetic

t'roug er mxers (for exanple, batch type or
acid CEDifA)wamumniajpe)mxuurqsahﬂreqﬁ xers, and any ot her

L LR L Sl RS 5 o

- Coluff®k 3l109hét81IRE hbatHesicd lsRapell 'ﬂn&ﬁ&és&if@uﬁp‘di@@‘bﬂ&[ﬁy&xg”) he

materials are mxed until the Colums 5-10 netal (s 1 IS
Overlaying)a weibbeomiopi cAlthe/hdab egjehdwned supipy pbéme@ supstanially or

|
G SR SRR b RSy e gos o
the cﬁlﬁlysto IHefat ﬁB@tfh@Qrf Zt%a&!a sappart amrﬁackmmlayhﬁn&w] p)mrds to improve
th the netal. SO enbodi nent s, ael cataly

the cijelyfie a@tl‘tliyéﬁtﬂé‘?jcqtﬂﬁth h&1gihedsdn pEDere RO DS RE GYHaY hethods

h n
R A e e N R L S L
at Tlhea@slumas B ellt metal(s)f antl sepyicol may be ﬁmﬁsﬁi with aﬂtiabbrreixing

conver t he re di ng net.al
CQuIEHERS i R O Soll e SRy SEiies) B el pel ec
o&HIR 8% ehBiptehf NS&nigler
meta g) /%ggo or gigengﬁ{eeda}bsg [fow %(g)lghg{({: gkf):gl gwe400 0C IJcl)r
sultabkelmmr@mu@ﬁ)ent inclwle pemblot, gthtiarianestiels ar t‘raugj@ Mugs mixgrs

hour 0 nove a of the.vol ati,l
(for Syatwts Ptch FURR T AR eg® bl Tt Tt oy BRIEY AR
knov¥Efa&ler, Q?f' oferalfphwWis 8 &vidd, ﬁﬁﬁﬁvﬁﬂs&tﬁbﬁiﬁbvﬁe lﬁlﬁ(b@ldmﬁﬁ 6-10
gener al | y referred to as "uncal ci ne catal ysts. Wen
metaf{a¥ sippet siisiuee. phepgris¢nbedingngs, thernaetialy a‘@dﬁﬁﬁeﬁ sfilghe

Columnslg b r%gtlaf(ls)qls r(laci{f:{rs‘%lnos’can’c’,lalltyrilomogeneously 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
W0 nid58639Rat ent Nos. 6, 218,333 to Gabri el ov et aPCT/afm04/042338
~ 6,290,841 to Gabrielov et al. In certain enbodi nents,
a .
B A B S UL
and/d&@-okQgeretie &ir ai axeonperatikFben 4 teerga betiweai ﬁ&O %@ ppdd 00T trremove
nmetals m xture na be t tre
volag Hﬁéﬁe%i%Léh%Pt LS et R 1 PRk SPYyrted to the
CorIT dh ReRPSAdSI ze distri butl on with a nedian pore .
aneter of at |east 230 A Typically, such heat
t rhmartherqmt@dum bowdver theentalistmay be hesft trgatedon theppe@nce of

nb o
s o T SBG FOB o2 00T g Blsa P A0 T betowetpo -
or bl BOMICYRY a ?er@d)ﬂbﬂnﬂe 6h éi\’ratnlge Foft PBHoRAo G@have/$najority of
and/or a bulk netal catalyst. In sonme enbodi nents, the

the vg@piﬁﬁommn@@s alithont Gpmyerting thedeolaming Arl Oxetakstta fespetaipyide.
CoraARTPY S S OBREARL B RS Bt o ARl

Whepahtalysls %répréparﬁcﬂ anihis-fhéhriEr &f wﬁﬁbma&roﬁﬁmﬂi & Btﬂﬁémgﬁnetﬁod the

40 m crons. The powder may be conbi ned wi th suppor
active S1qiLe o B SekRATTRLY é}sp%ra%wé% SUpPATts SRPAEAI9BY Pﬁ%ﬁ@atalysts

are dg%%rbgg Yi@'ﬁrs @Q’Qénpﬁ 0§: rg%@ t Briti1B€ etsélp RRE b 280 %4t1 l?@@abnelov

ed using st an tec niques to forma catalyst
etalhavi ng a pore size d| strl buti on W|th a rredl an pore
neter i ran 80 200 A or

 CesigmembediBeHT r?gt{‘?tﬂé Hgpa, FYRPPTL IR eﬁ? q@ﬁiﬁpm’fb Columns

5- 10%&8&% foki aSREE aRARAL IRRLFCol8knt $ADImAaR Hikiue®) Phe thb@
metal to reside under the surface of the enbedded

* alumyinst wppmé[ﬂahyms X i(bmeea;lamtﬁre regythedbetitr¢ated e tempprabury of at
t
- teastgBRCRIP SRt SR v b o S el S S s

diame@ief sTead23I®AL STypltaly Ngich 8&4 teBtidd is @Bndlreedsdt idrgatafes of at
the catalyst extends the life and/or catalytic

mOStalc,QtOpvﬁty of the catalyst by allowing at |east a

f
Cot S e TE B qiBoffRiithet € cbifmeRth' BEflr d Mtpor
prepﬂfed hh&es@ﬁge:ﬂ heséing ima{a bg ?OIQ?m?dE] Qﬂth@{ supp@;teiuraieﬂm aﬂcll/oij abulk
t durin ntact .o eaas ude
metaf eaé%ystf o 9105 PRDP ARl PR §afa SSUReY s&ﬂ&@r@lw df
meteﬁ(’é’)e m%%&%ﬁlgftgg Eé}%ﬁ)ﬁ%ﬁ gh@@%/&%l%ﬁ cafal\Rt ay ¢ be

ructure netal 1 n the "Col
crushoediid® acpquiealvvl&tanwemge particle ssagliEtna ﬂJtiOahicyonsahdé mmcrons or 5-

orde f Col 6 t t t f
40 s, s praioh e 1 S ibins vRcRsPPT I g ol b el
catal%’%y R %rﬂ@&rﬁf)éﬂlﬂﬁﬁts Uk 'ibng@MH%F bé(&ﬁbfblﬁé({ HWitReRd QMpport and then
hods. The order of "el emental netal in the catalyst

extruded asing standard h@hquesr toa”brr@ b eatelystihaving apor Bize iestipsition with a

oxide be. det er t of the
ey SR HEE I < BRSO 0B Tt B A BE DAt r i

of CbR®irakY WeRathlyekivilR tﬁeosuP asiey, idontdembatiniehts bat least a

nmetal peak in an x-ray diffracti on spectrum of t he
portl@gpgﬂxygmetalptp gepide 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@omsiokdses t o estimate that the Colum 6 netal (BQT/HRM04/042338

substantially randomy ordered in the crystal

The n§ 51%‘ ?ﬁagfxﬁ‘oveEcB rth@ﬁ%{/ﬁ?% 6f thg%heéﬁéﬁﬁwﬁgq{ér%w&f @8 gmffzta:% of the

ort a medi'an pore di aneter of
catal;isﬁ&ﬁﬁngkﬁﬁta@t ofithe kaetakylsmth edruds fegk. m an

| t d t Th | ybd
F MHSsPaoR S ar B Pe Pt B saRpaas e SESR iR Hispme
embo@ﬁﬂéntm%zstﬁﬁﬁfr&{ ofdeO5F the abfimn 8 Rt liv tHe@S1&ah Wokide crystal

I oxide m xture may be heat treated at a ter;gerat ure
structnfe tata slubstsmtwalsraamtm Q@EDOE@‘)IW @m@@b metha crystadpipasture of the

t ha e e t f Qr den
embep S Ty R F e B SR SRS TR AR ProRe U ARG B e x
ray dﬁﬁ§&ﬂ)‘ﬁ%@£ﬁod§‘ efl@QQderW@ié}nentdﬂ n&filen ﬂﬁtt@fiﬂlymfﬂlﬁlve to the order

catal ysts may be characterized by gore structure.

of elevzaniad metfplon despetaleridensy ba deicunded Ry, comparing fhe grdet gbthe

cor W8 R L AT o BB T B OSSR W

of theCslufiniinet pedk ihah &trag diffibttion s;fectpﬂﬁ of memmlyser Brosn
(gore di aneters. The nedi an %Je di amret er of _the Qore
broadgping aafér abisues BfPataPsHesacitted With Gelymmpfymsial ipap X Aay

diffrat%ﬁax? QI Oft 1?? ﬁ%ﬁ)@e e8!1 ateQiR tﬁé’?QﬁhﬁP@ﬁétal G PR Is¥Sdshtially

ude at Teast gr ams gamma al um na per
randcgnil&mr@a‘rectaithbysﬁstahatmctla'epore size distribution with a

T R Akl MRS LA i 188
dlam&@f & H ¥Rt 18PR rhd}péé%%ﬂﬁﬁed 838tm Bn AluslidmoBibdbheh ioxide

al um na per gram’of catal yst have aﬁggre si ze
mlxtldesﬂhc ety stenwintthioxiderbat adelindte @aﬁl@'a erarppleadafiaitg &o01, Dooa.

m 180-5 A, 200-
oAb o e Ra G LS A HRBER B et n
tempBiafifré bPa1E40 538 °@(100028) t(ﬂ-ﬁﬁ@&ucea caltz&?@ that 364, noatxiibaat
180 A, at least 200 A, at least 220 A at |east 230 A

patteryy fon mol ghlcpurs glioxide ig -y dliEiRchon eegiramd s cxamplg, an absence

y at nost 1000A. The catal yst may have a pore
Ofthépgoé%gg@tri bution with a nedi an pore di aneter of at

| elasonnibodimaits,lceablistsAfiaybe ctharabmmeébjapdrermmtzme tYiarious

cat al yst hasapre si ze di Irlbutlon th a nme
pore BEREUIgPAFABRGEFTS e Tuge, Bge Pt fiéRL o g™ Wt%wrwg@me

smfa&ggre%é Qr AbinBtidls th&est 18R%Rlystnta9hale Qﬂﬁﬁﬂﬁm@ﬁ oPRIAS

pore size distribution haV|ng a pore dianeter
quantityt dfi pmreﬂfﬁzds veBdis poreatiarBéiers. dihetoalianeptiradiapistas of the pore size

l. t t:he t. h
aistelRoRE Wy be df 2 {eb HERbO A0 e 2 An oG ata dacaRe
embcﬁ:hﬁm@ﬂtg ecaHl% e ﬂa@l@tdé\at 18hdt 0.Pdrains @p garﬁl%(oaﬁﬁmﬁa igdhm of

nber  of pores in the pore s| ze di stri butl on navi ng
catalpsi thevali ponetsige muxhutmm&th\a n@gian, poeg digmelsr bf a range e @01200

&: OGa A ABTGO et TAFLCR, AR Alrdy pptilEe) SR RFLALREE o

1east'6 1 gbnds@Rset2A0miha (% gifm bEGRAlyA 3ads a ﬁél%&lz%rdlitﬂmtlcﬁﬁ%.‘h a
a total nunber of pores in the

medldn pore dg@net@hlnrﬁamég%frp@rlegocﬁoar{%t?@@ %Otéiu Qf 2@@2A0 Azgngome
embodlments'%he medg]a% prcT)Iree dlgmeter 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
w@200a/068926 r om 180- 500 A, 200-400 A, or 230- 300P&T/UBR0DH042338
at |least 60% of a total nunmber of pores in the pore
. . DUt i |
208 oS RRha¥h 3Y 108 oReRREn U ATEREHADBY dalofbra
least @mzb@d anfesdt 0 A ohesovad eumim)dﬁﬁems; rtbe;ca’uaiystklms aipofe&m d1§1rlBu‘uon

with i ngtér%%ggttﬁ@%tazran%f?%n%? {s0eh gpt 3%@ O?réwgﬁééwlﬁﬂ at
least 40P r@p}’ a totﬂ Rinthe? 8f g&%ﬁ& thQ GreQiR &b @ionHavtheds ford diameter

e catal yst aV|n a pore size distribution
withivdt§ J& 35 e di 25 Apalitbe diediappere diameter. ahg@rtamomlgxdlm@ﬂs Ahe

e e S RS FSEb  JANr HHRE SR SR go-150 A

with eﬁ'tleak'@(ﬁﬁ) 028 ot nuihbek %ﬁﬁ&re@ﬂﬁhg})bﬁ sizeW friBati e i Lfore
be in a range from 100- 300 ng/ 120- 270n?2/ g,

may
dlameI@OVlﬂB@ 462,35 Aror23QA obibe n@,dgﬁn pose dametsrn enbodi ment s,

St AR L A0 BB o
at 1eatd80 A3 a5 1000 ArRat RfastQBOAegﬁhteﬁ@latTW% of aftothlaaﬁﬁbeﬁ) Of pores
| east 100 np/ g, at_ least 120nR/g

at |ea
in theZppee ¥igy @istrbybnn Baverapase diegwtarayitiie 59 A | 0%&@ f% e median

pore cggvagtgp fﬁgs/o%e 6%930%218 rﬁgl ik ca}ﬁ?st%%g a ggf %?Ze(HlSti]ngtlchS\Qlth a

' certaln yst exists In
medla&ﬂﬁﬂedlaﬁr@teﬂfﬁm afrmgee"mmmSO(pﬁ | D@O- QOO Ay br 230e860 Aawdth af least

extrudat es e catal yst typi.cal.l s.aflat plate
60% Gha okl SHPBHRIPOTFS |8 R L BT HOYED 5o E POt gter within

SOAWOC@or%O%gg&e%&&%Q&Qthé}V cm or 220-280 N/cm In

e I ments e catal yst and/or the catal Jyst
piiesomesembbdinsuks pdedotumd afmeresanay beatiledsi8d onwprg, ek leass 0.7

e’ G oA o e S e 1P Al foof SHY Gy rom

0.3- o@%ﬁﬁrgmnm@schﬁﬁ%@aoglw&m@y be dried then sulfided.
ternatlvely the catalyst may be sulfided in situ by

c Ghieaetalyst havieg & povel sjzstdisifibuion itk @ @eflsapormdipmeter in a fange.
from gﬁ-ﬁ#&H %ef?‘l§§ l'i'g% %%btogimrgnﬁg h%\%@&ﬂﬁgé areh %E ﬁfdl'é%t 100 m%/g, at

I Zeel aseous
least 1520 ﬁlP/@eatl 18ast 020 ﬁﬁ%§ alesst 10 @yaﬂneagmv 0 mf/g) chh si}rﬁshaal&a may

be in rnsedtnURRY HE o A £ €20 5@ TS T BELE, of hitbrL] meee
syl .0 1%%19 gﬁ‘)bodﬁﬁ%éﬁé B‘\‘ét c%féwsklgéﬁﬁ%é ggre%ﬁé%ccﬁﬁﬁﬁﬁnﬁ{ Fith a medlan

descrl ent 372 to Seamans
pore dibmetedirta Fang8 &o?rBBS(I—B)O(B&amyﬂmvea satface arexef 4t d¢ast 60 m /g, at

least 8%%“&? & Qt; ISQOﬁg V%,Lﬁ%iet @Oq\éﬁﬁzﬁﬁf,@% %bla ﬁ%?gpﬁ ;;,Ir riﬁch surface area
may %ﬁ)st rr@%%t ?&nvé()t ﬁ% HU PRI 40 maPh d0es7PmPer & 1202530 m/g.

on with a nedian pore dianeter in a range
f rloret&if-c8H0dients ¢hef datadyst c)asfa lity shapndn;orméy@r axanple.auedets,

cxlingigt g o Sy RS- Aperaane! wPSThBG HEHE oRip Sl St
rangé%n%@yﬁ)oq\llgm%b W h; a1 UE)OJEOQWCHDQO@-BOD RS, & 2209188/ cm.
gamma al um' na, and typicall

% nost O. 9999$ﬂr ans
oflngamrrwodmms tl;feqataéysa Apdior the eatelystprapyrsar is THEded to form
atal t has sone, en I ™
meta]fc%lﬁ.ﬁc%eﬁ Ty t @&ﬁlt}@ tﬁ%{%ﬂ“ﬁ% cnovrz)rg ?1 ﬁé? gxtrﬁfog %xérgélg ACTICAT
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
WORI0SE®26 rom a crude feed, renoving a porti onPGI/USIVE4/042338

conponents that contribute to TAN of a crude feed,

eithdr QARG L By Bbed BRI AANRRE bleQhcObf hitBole, B8 RRRNIBASSsul A Fng
H¥ ee%i f "t he

a crude , renoving at least a porfion o
ageniesush gs preanesudfur sernpeungs (ioclydimg @lkydsudisdasnpel el fidesy thitds, and

feed r comhihatj.ons thereof. O.her. perti f.0
sult g8 B AP RPE b Biot Sy TR ) Teh ey 5 168372 1o
Searh@fsicd e 2003163817366 Seaflistatl. ons thereof) may exhi bit

rel atively smal | changes when the crude feed is

c ot esgtaeapadimens, 4 firsstype af eatglyst. (“Best erjalasii pinghudes Columns
is - Rr ' feed whil. .
1036} SR EY SRR MBI 554 Rl Ap 8 AP ARG o s
poreatiamigitiSinaayngd frew 1502501 dEhd B8 tcdtslysignayolizve a surface area of at
jently treated. |n sone enbodi nents, one or, nore

ffi
least;}00gx /g ol RRSE 3ok Mfethe Bt catalysirpasobeitricast A Scar fe The first
i - f | " -
cata%%@y@@%%m%ﬂ%ﬁé@ﬁ%&n@ﬁp 81’5& i%a%?r%? ﬁ\‘%{gg g)tl" %ﬁ%ﬂg Qlumina, and

ums
typicatipiat matt (09098 grima of papmn blundna peagram @fist Gitdest. The first

di stri.bution h a nedian pore djianeter in range
cataiih g SR GbaBITACTAG BLSRIaE0L GrUTHE FiSRUP: Rendiam of
catal9bt, RO @figd o RO (51 F@ndl The ﬁ%khﬁgrspifs c%ﬁ‘?olé@ﬁ%%v’ing a

cat al yst "have a pore dianeter within 45 A of the
portigp @f the NoY &edicamecarde f@shteantving a portion ofithe dosgwneits that

. e at al yst ,under. suit ahl e cont [
confffa i FRRCRY Y Bl g o s et Bie B agppationes from
crude EdedCle@ b v @daki £For(ibA bf S AEAIE in heM) sBisPTiotdaBabchds in the
changed rel atjve to the sanme properties of the crude

crude &4, girfiorivations thsrenbe Pthea prapetics ffoy cxrmaplgetnlivy centent, VGO
| ' . i , JTENL.S
con A DA M ALAOSD O Sfor B SO, TR, S
smaliralyangediwhen tht cheledeedis porthitediwith thdBrse carplgne Mesnd 4bad to
contribute to the TAN of the_ crude feed, at |east a .
seleqi P& PrOPREtiE AR oq Mitlc Bl dBgibe offsT properties in
1 .
claf S bty Ve cond KRR pilas) oo
embgd gients porl drynore dmitzetalysts mayUskeuseéd édsnywwilbr.t he second

i v B AtERe RS hbe Hepti SeBif erfilveil seepBeceTilibetiaes
ColustisT5uro meleh combiheios Withe: s];uﬁﬁ&'-t, An8Ma®% ROR! $ze diftfbution with

crude product may have a sul fur content of 70% 130% of
a megliga potd digmetepin arange fromRY) 4t d80 Ae it leash 60%rafdies total number

y . al -exhi bit, relativel mal | _changes in.,. .
of e B B Rl Bl T il BTt s
A ofttied @tdivepére didigeter. Uentdct etithelchudedo®] with el BB Beatdl{i under
suitagr ude feed nmay have a relatively | ow content of Ni/V/ Fe

kegeniegiangsanditigns mastpredrcgesige Preduct that basselogtedypronegties

, - . LS i
(o SEE TN GRS O et QLGP R Akl oce
whil¢ biher properribeare BAlY cfangdd byeashalDaddpuntAs hridesn dolifte, in some
crude feed unacceptable for, transportation and/or
emb?‘é@?’ﬁ‘?ﬁﬁay be prese durpagedadtingde with a rel atively high

CorRsRighd @EHQZS'CCI&W I%Pﬁce%)'ea%c?ﬁ&n bESS géféﬁg\ﬁn# Mat contribute

during processing relative to ‘other cru
to the #AX ofvtbé yrude feedSatdsgsh alpbriva®f 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 wth the second
catal ysts, may renove acidic conponents and/or C5
wagphabidenes contributing to TAN fromthe crudeCT/@sm04/042338
In some enbodi nents, reduction of C5 asphaltenes
bt gk duPrid EDhiERYelnGHHoaNE Bfur
cmdeﬁ%%%i%ﬁ%ﬁ?ﬂ%?éﬁlgggﬁf%éz ??%t al roductem xture
contenedfahé \mldt: feedh &ov exmuse ttie afude bmducmi&y hasedh sulflar content of
tain e di ments,. .one i nat.i ons_of
70% o e A0y SerLetr g i ieogy T F0g POFUEHERY geepihibit
relati@éfl? dah /cﬁﬁﬂg‘é?lrpdlgﬁ}h@é cdteit UV E0 donedne ane résadil doatent telfive to
alTow nini mal net hydrogen uptake by the crude feed,
the crode eedbi nati ons t hereof, when used to treat crude f eed

as_descri e enbodi {3

fﬁnéglingl 9’3’98@?’#1 c&%‘?a @?‘ay?‘ﬁlé égzaﬂ P na‘g)rr1 e‘%{)wﬁgv/Fe
(for R@MBIeNhHoR 58 HAPHDY, buk 4 FeldthleUntioh TN &lslﬁlfaltehés dmmﬂt;coe

a cat al st precursor. The catalyst precursor nay

be
conteneef metalsrin miggal palésscefrvégarm agde Adrelppredy BighflaN (ot example,

AT SRR, B S TR R R0
reﬁmﬂg r Ap&ilsalﬁfvaﬁta%@i drodd frrtlmtrﬁetwm;z alghi (Ege;éﬁlﬁdﬂengt aatenlt yely exhibit
, t t t t
less sp%s}ét?x%mg oroersinEzehit & Other CEesaEar BIRISEP RN sppdtenes

conte &gntﬁgtéﬁ*lﬂ%' ShrudPed REh 18 &THR1 AR ZQL Jady reﬁﬁ%@ aé‘ldlc

enent content Iin a ran from 0. 001-0. 03
compyhais andoO05asPhalRngs ammblﬂmgﬁo (WEN Grofithg ceue fecth dn some

third c I bit nificant activj.t
embodiBs e B AT ha Sopre Beres and of Habgfs <PEb LY 1TAN may
reducRQRE VsBRSty RE TR dudd RedRIA RERRE MRS elaliNE 1oCRE Fl¥8dity of the
precursor“is heated at tenperatures bel ow 500 0C in

~ crude feed. phmﬁw)eendfod@ment&ronﬁ@r oose pembinalinns of sepond Thlelysts may

h
el B ARG A AR AR R D o8 o
\mlmﬁaﬁﬁ%t hy@dueeuhkd BAGE cRudedEdd, Oﬂccﬁﬁblhiitﬁ)rﬁﬁﬁe&lécﬁ” whenmededlto

salts of organic acids, r educe a Ni/V/ Fe content of
treat etyde dgadchs dSi*C@@Q@heleth reduce the viscosity of the
cr [ I I
i PSRl G H i BBk o callB Clbra Bt drcy R brainable
by comhbihing o seppdrt withyCodurah b mdtal() eo prodiiteea wdalwrprmme nThe
relativetoi) sul fu content of the Cr%ygig eed_and
catal it pRECHEORETAY B Reseh e DISEndn Al OBE Ghmap: SET BATe
f SBGi4 Vifrefhtivel
com e e e B O R P S20 ) E sy
shorttpeeiod pfiimefte fatm thh anmlmd@i thirddrateiyspr byhieadly, thei qa’gﬂ}tsh precursor

s he b SEELEIC B PR 5B BBty may, e
gramC&fUatea st, AG&la t%ﬁhﬁi%s siemkRNdontcdt Afd Mﬁ%é o BOCI-008 grams,
feed. ‘The ability to reduce the TAN, the metals in

0.0050t08 graxab,tos 008k @laxmmSS Zhe &hird sagalxgt mmwghtb@rwmﬁcanah@vﬂy

e.viscosity, of roduct s
and SRR st 1R it PR et o G ifrogimpents
the c&@RsEplecurySE ﬁ@{t‘écﬁaﬁttem?é}gtuféﬁieﬂ)\*%@pm ﬂﬂﬂhé pf@blﬂiel of®né or
the crude feed, may allow the crude product to be used

moretﬁ}llﬁro@mp@mﬁsof treatment facilities. The third

p(a;ﬁ‘?? %ﬁ ocfajtalt%ﬁgm%e ecﬂl%g gl! 15 ta%brt%yofrtﬁed&%po%tem]s?l%ﬁtcox?tribute to

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

56



10

15

20

25

30

content of the crude feed, while naintaining crude
feed/total product stability. In certain enbodi nents,
w0 b@swobiseel cat al yst may have a Col utm 6 net al (BQT/US2004/042338
content in a range from 0.0001-0.1 grans, 0.005-0.05
, i raH- i i of
P N B o S gyen
the cpda fied and With0®ktiQely mingmal msplerdrogeampidkedatthe grade fogd. For

| 6 d 10 t al t.al o@ClLyi t
exarpfeg TG A GLCLEa BRL* ST FOT B B PRL R b sl Br poptgot of
the ci2@BEdedbute chﬂieg%aidcﬂ plodfcedrusdey the efrdedatdl pARIvaLLY &ibin

a range from 300-500 0C or 350-450 0C and pressures in
relatinely amgl changes dn API granits, digtilBtaoatensrV GOz opfeat, apd residue

certain. engbodi , J f tal .
condE B ERHIEEE: T QUSSP e 00 8L SRty ot sl
of or&RMEana the Ni/M/F8 cautbhicirdl tht uistasity i hodriide progdudtontiiletalso only
catal yst has a pore size distrjbution with a nedian

changjag by gisaretltaaovst thetARleaavitys ditillate conterfmy GeRMPHetRdgresidue
om0, AR AT g O ORI ety o

treatth@a$iciBi&. A. The support may include at least 0.1
granms, at least 0.5 gr , at |east, 0.8 granms, or at
P bl thisd sglahan sime Hubogiine s HaY csfidRsHh BLSHGT the MCR
int ieed/FotAQPFERA RABILFE Waertai
concl LR 501 SRy RN A Okt BT BE RO e
embaiihenty,she thamiccatalyst emythate 8 00Iungy 6mstal(s) Cortteninn § range from

o.00qieh 7 e oS fetm GLRUFD oS CoBBRTRETRES
contdnh £FaUIE FTHREGLODTIL0 DS LERRY, 8T0SD.0Y %Iﬁnﬁ,rbraﬁ@blt-@.omgkams per
cat al yst subsequent to contact with the fourth

gramafftcata ; ATidumpsl6 end hametdsheaalystmpay faeiliherednctipy ¢ at least
t || owi ng: ¥ :
a porfige of e SpRAE IR el O S o SRS bl Sech 3 Blfbergres n a

rang&frilB 00308 S, 3 I0HES 0S€Vaidt fressates ity 8 tange dioned.d i 18l MPa, 1-8
catal ysts descri bed herein, or conbinations thereof.In
MPag@sirdes di ments, hydrogen may be generated during
COpt Afhi i e dr Wb Bst Plouk@Watally <8 bitiyRs
aﬂﬁa&ﬁ%iﬁprhg?ﬁdb@gﬁf%%%@e f il O 35@3320- 380
Coluffg, 5 metaBS0inIdthbd@atioR wather thel aprita supperio diheddurttls catalyst has a

such. contacti.ng may. have a TAN of at t.90% at nost
pote 355G BB PeRAn P BP0, B AN o
embddittdis  BE %edh%iio?&@i@m@f%? 8f ﬁh%'f&ﬁhﬂ@a‘tal?ﬁ hdy B dtaEE2 50 Rl
1- 50NnBW, 10-40NnB/ nB, or 15-25 NnB/ n8. The crude
least B0 dyat leasty2SAalveor at keatt 300 1. / Therappor magtingdfdenat leass@. 1 grams,
90%, at no 80% at nost .70% .at_nost.. 50% S
ot eagoffs SSimSAT [ogSAf S Bt oF 1<t P RS CBRe A PRfgem of
suppbftUdBe FQBh cakdly$ idydhelu@yRosinieathbodidehtsf dtindsy 08 godms of
catal yst ("fi f¥h cat al yst "czaal ncl udes Colum 6 netal (s)
Coluimm T owtsl(ehpéramamiof RatalysthandatdeashP A0k gigptsrof Cotran  jeta(s)

catal.yst, has a _pore_si L SHIT YL L.t [.an
per ip B RELEE ap T RAR Bpbd e UGB kel ts Jp R
| eRSdon¥nfbdimbntk 488 trudd Ged m#Bitbd wasictedOUithfan additidnal catalyst
nost 500 A. The support may include at |east O.
subsg(ﬂ@ﬁgt’o 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
waamso6I92das an al pha al um na content of bel owpOI/11S2004/042338
grans of al pha alumina per gramof catalyst. The
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oS b Ay Be SR, GTRAI AR ingRon B hg B he erude
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crude feed, in sone embodinents, nay be in a range
thecmd@fﬂed 20NmB/ 8, 2-15 NmV, or 3-10 NmV. The crude

d d,f
P8 it RBEY R = A S A St e Uiyl btunmn
metal(@) St c&ABmatddn WRE b tBAYaludiinadupporst ThE Udthicatahst TAN ph‘re size

the crude feed. TAN of the crude product may.be in %
distripufingevith o mediagpore diamgten gt @ least 13§} Agaideash2 @%A pieast 230 A, at

least %‘J({ Kaétq?a%;@%%\rngp tsfmo 5(5 At ?‘h@éﬂgﬁ)c?{ snﬁ %lg‘:h&’cﬁtat (ea§ﬂ &1 Brams,

lys
at leaB®El. fibfag)s, bnatenssd 01980 |gcamsmﬁtheth hemntiheper grhmmif mpport In some
support. The sixth t al has a re size
embOérrgW%laﬁfrv@ﬁowh% alpy ﬁww&te&r Shbelay 05 erams of alppa
alumrh?%eﬁ% € n’@ﬁ’@éaﬁﬁ%ﬁmlﬁ&@ R R RnetAndhta ABRBE: 0.1
e si ze Istribution may be at |east 22 0 A at
grams eﬁ@oluﬁﬁiﬁ Metal(s) per@zam QS@atwlystamd blzgst Omk@l/g,ramsv offfolumn 6

QR T N T

20

25

30

 molyb&&®in $hdPor@idd¥en. Or at nmost 0.99 gr ans of t het a

aI um na per gram of support. The catal yst may includ

rinseriaia wbaimesnts nethydeesn uptake blithe Gudelesd may baelatively
o @A, T 4TS S5 BT AT i

wherﬂ’.ﬁé aﬂu(is Yeedri¢lcézahdiechweh et falk{ stalpsirat @ tamnpeddturainal rsde. from

b | f | Col
3104 S o L8L10 & &mmnsse%pe”?@qa%m@te%@vd?%e%%@ SPphode

feed %(1)%01&9 eIEl]_foci]IQYe ﬁe id Drafy ngé Fahd -QW/IEE L B5 NhFﬁnE’ or 3-10

anadl untand the Col umm 6 netal (S)
Nm®/ar’e Tho Icylmdqmﬂnca]m@ﬂmedtfung sorgact o‘ﬁ\ﬁ@mruclﬁefecd with thesfih cafalyst

sy GRISELSE 05 S P e Bl B P
of thié%dé” 8R410¢ANSE th@)éﬁrd@ga%uu@pﬁlay Bc Ya tdage %ﬁﬂ@oi@qd 07BY0.05,

e In arange from-10 NnV to 20 Nnv, -7 NnWnB to 10
or 0.00W030r -5 NnV to 5 NmV. I\Iegatlve net hydrogen upt ake

I'S,_on |nd|ct|onthat ener.at [

o e RETPRRST adth DB SAURN Ty ONMRBHEED B T Dlumn
5 mef%ﬂ(‘é}jﬁqdf CHHmN ¢ Retlt®) ifiicinBireAbR WS thd M¥tahAuAind s{ﬁzﬁdﬂr@ fThe

at nmost 90% at nost 80% at nost 50% at nos
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

58



10

15

20

25

30

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,
wW0202/063996, or 0.03-0.04. Low net hydrogen uptB&EUS2004/042338

during contacting of the crude feed with the fourth,

embolfl*n];etntfb a%talsdfﬁ&%\ﬁﬁ tsah %si(s Jraﬁg ¢ohEnh B‘?né?é/lﬁ% 3k Lit most 0.1 grams

I' T enent rogen during processi
per gpnnrﬁmtaﬂugst amd lauld:est;ﬁ)r(lﬁ)@ﬂl erarmvhaf Colsnmdcmp‘tab(b] @df(é(rlumn 6

metaléé ort nﬁggor r atggé}iis élgl nc%&r Odﬁ?@?ﬁalu{’}{’é

metal4s 838 @(ﬁluﬁ)ﬁ@rrﬁ&ﬁf‘mhﬁb@lrpi RGBS FrofALT 128583 00Me1-8] In certain
processing costs. In certain enbodi ments, a seventh

emboﬂymtmhec@mlmﬁm@fah@wemdaumanétwolym@natat(@k 4P
| nteanép CoIgmGrretal(s) in a range from
moty fs of Columm 6 metal (s) per gram of

catBby Gk cru-@éﬁfeéa% domtadtedRithlthd SixtIayHdeke ALiMecapdiadire in a range
tungsten. The seventh catal yst is beneficial in

from él%()@ Pagirem 320340 Soarizem3iA3603E. aethydragen yptaks By the crude

of the TAN of B
feed ’P?Pé § ' r%{ang%'[é}con &{}ﬁi@g W?%fd?fﬁn ? q Wﬁhﬁ;@%@ hﬁ}?l /B? & -5
Nm®/8€ Y@BNiniiﬁf aNy@dtﬁ'e mayh;air@gmnb@taka dﬁomdﬂmatlms‘édt ]@&imgen is

A ST PR L B L T8 AL R v
the m%ﬁg%'t%%sg ﬂ%&@an A‘?\Wop?t%&@ Soqr Qtdrﬁgét 809, lﬁtemBEt%% @8 most

or selected pfoperties changed
10%,roe latlehstd % of tha & AR afide feaelt fodil. |'BANtdf¢le pnépprotiigsnayfbe in a

e crud e nificantly changed. The
r@mgf"r @01 glcq?ﬁg'g%é %‘Eb%% y have enhanced properties
r el &b h¥hylifdeh f’aké‘ dﬁnﬁg{escqlt&lﬁﬁg of MHéSerudiEe8DWE the fourth, fifth,

accept abl'e for ranspor ation and/ or refining.
or sixth calystireduces fhetamerairrequiremenk ohhydsegen driageresesingiwhile

trol th
proa g e PPl Lol AEF P e
prodlﬂﬁr?g/ AddYor tRinspcRBAd hpdrp@drt ik 08stBf mifieni&ihg dxnlzagd eflegirog@hina -
| east a portion of the iron, at |least a portion of

‘ procetshémf@%éf’r ovesrlHpI9ECsHng|ceftst a portion of the vanadi um

Ml dfa " ?rgqﬁ)d{rﬁe%‘?s G0y ﬁfbg Ug @agalg?cf @§e‘% h ch@RRP) ﬁas a total

pO t 1on O eroatons In e Cru are reduced
conteBk bﬁfl@laﬁ‘ﬁm mafat(sin asehgeclom). A0 1thes gtatmllof Soburmm§ meltal(s) per

mb ! f th |
eramgh gt N BT o ooy R R FUERR JPodelertd

atalg@t %ﬁqﬂ%ﬁml&f@rp‘? BRI a Qlidép &@ﬁ&ltﬂﬁthaé b ranaBedtQfost 90% of the

e crude feed/tota product m xture
TANobfrthmquﬂefneésm ng may all ow a contacting systemto

r ate o t nmont h
P6ts S baliyeis ol it SreprabefuRbTBih sk el o hm,
catal&sﬁ?m%? RisB Dk intdle 2RABr use@MRiiNGthéMAS scriiRidaetssl
catal ysts may allow reduction in at |east a portion, of

t hgelpdting/tiecatalyst(sp aﬁthlsaanpbmtiqmmndfconmlh@g opeyplieg ¢andiions

east, a n of |
mey SR8 B L% 8hald Tl SANAR 2icRh e
chanb&tPlel £RQBYd theehRietfBedWiNle Gthel rapértias PRthé baide Gedtaienot
Fesi due, or conbinations thereof, fromthe crude feed

signifiefrlyechengedr Theapaitingeasuds progict eraycieVe gehrngsdpIoRgHgREFlative
to thg\'grude fen%I A athlrl]sl R mol?g agceg‘g'b diby tr%sp&t?ﬁlo‘ﬁralﬁg%r 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

Jeast 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
wQa 285/0632¢ er nati vel y, C5 asphal t enes, TAN and/PCT/BR1004/042338
gravity may be increnentally reduced by contact of the
n1ckeP raH&i/%r fegks %&hoﬁ%ﬁﬁé @%a&ﬁhﬁﬂn%ﬁé Srudd R d2Bh bk k3auk@ before at
ncrenent a and/ or selectively change properties of
leastapet’tlonlmﬂhetémeﬂ)nnmm th¢ trode fded astrgdudedt y of the crude

feed/ t ot al duct m xt t e_maint ai ned dug

oS sgiag PAPraee e Ay S riR e P gy, improve
Jlives bFBE ChiaRRM aﬁ@fw e iRV FRRSIhdOREF A6 @B NIk tuse.

series of catalysts. Such positi onlég%pof the first

Impravgmghiysfa ma,lyaatlhf@md/emmmhtyaff th ehdevisedatplaprodigt grxture
durlng{%{(%%ggér%a@%}g’ glrl(grxegfagcgﬁfé t?l%g?{?a{e%lngosdpflqa@edfo? f&?&t‘%‘ ﬁo%tﬁs at least 6

erraln al ni

montBd, 3Pkt [edsY 1Gkat WRh@tvelRadepRE! dfahatatiplysdn clie mnxddﬁng zofde
first catal'yst allows, in some embodiments,

r drswhinatems of s¢lecied C?éalpiﬁiﬁ mayplley rriyofipran afrle%wmtwp of the
Ni/V. /%%Ih% lé:ag? ? g&? %S%tf eC - e }éﬁleﬁ {, ﬁ{:f%?y%g)%%cﬁl %ﬂf}ﬁé metals in metal

salts 60drghnis heids, it Ielaa spystiendt me cmnptnematthmmrﬂmteameANmﬂeast
the crude feed For. exa du0| I
a porfiejt of A refUesOLLIFIRINTIORE qrer? o dhe il @sgﬁfiﬁarwher

‘ prope@*r iQtGhe Sy ?é el af@élﬁhg?’c? wWile ldBniGiudant e@dilit) Bf @ik thude

uggi ng of other catal ysts positioned downstream and
feed/tolna.l moduntmeﬂmesiuthg praeEagpitg @6r dxiample, heigeiningct ¢mde feed P-

vatneBieh YR 13 bR oy, Cast il htsn R SRR AR bnBlnammupe

increfn'é ?ﬁllﬂf ?&iu@éd-‘gﬁ’ chR8A o Bhe. crid BeIWitR RBlecte et sts] MBE EBISE to
fe of one or nore catal ystsf§03|t|oned after the

mcremen@tly ead/at @%Qctlwky@h@mmqpm@sm ke ¢ranyie fed/magy alleav the stability

third f th

orod Pl BRSO TbRR IR SR 1 e
f elpdbinetealbopiraehis ttheﬂi'n)st mﬁyw(dd%cﬁﬂbml e&ﬁ@@)ﬂdaﬁb& pésy!ﬁ;dr(ed)
and/or third catalyst(s) may . further reduce T

upstrezp g8 @ SeTke of 6RERE: SHCINPPsining @idhe 81 griplyst géh P]e?]‘f’ removal
of hl%%gﬁgulgﬁ%gngpg ?&{ig H ndﬂtS AL Clonl AL RS ta!ﬂa/o‘f Q&ttﬁg In ﬁfstal salts of

of organic acids. In
orgardrheids, Weilesnaiointiag the(mfabﬂhe oﬁﬂm@md‘ee?eeﬂ/tmta:l lprdzdmet setaad

| / the third t
o DL elipVr bt Sirogdiaiet far miw 3t pERRE agorton of
Ni/V. @%Men?o\faﬁgf’&?(ﬁc St b&HenEOnSRal offcdnfHMERSE IRX ¥&@Hbute to a

content, a reduced contént of netal's in netal salts of
decreasgyarthe hﬁcc»fdxheracatabcﬂsae thesgyplenl, peewsbioatiansihereef, from the

cmdeir%d{fcgd Vi scg %fﬁ}c Eon‘ol nat. IO?ig%%h%%“F% waﬁ g

feed/f@étl Sdulet ﬂﬁlxtbf&eﬁh@@ td thé ¥rak féddankibislglubg@d/of ottat catalysts
uct m xture during processing. The second cat al yst

posﬂmyd Bewpgitriam, end thus rinereasee die lenathef tigye tﬂ#ﬁ QUHEACHBE BYREM may

e o L YRR B o DO DL A8 gt

Ni/ VO ¥ 6 the\@udORed niBNHSsoh dmbddithass, hxycdéasg anifelsfge or more
during_ contacti n% Conbi nations of catal ysts that
catalysig positigned affer Bieitss c8®lidr ogen during contacting, and

ﬁ;’fd@o%égéﬁd &Hzﬂg/st&r? taﬂJf/Sr e [ﬂ%kc%dtcﬂ%téé) %Wb@%%ﬂ%n&{ 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@pmsdees of the crude feed. For exanpl e, theCT/O82004042338
catal yst may be used in conbination with the first

reduc? @?l@hryc%ueﬁ? redifc ggg%e:}l)&(tibﬂ{e}'l? Lhghor rédtﬁbé ﬁle %@B@hﬁ’&tlﬁ%s in metal

catal’yst(s) cat al yst (S) /or seventh
salts@ihirgmysac(lds to change sel ect ed propertl es of a.crude

?ﬁ ngg%)lﬂ’gﬁ&q‘i‘lgé g&a%(g gﬂﬁot 0 rfegé1 ﬁtgliﬁ%ﬁe]eséfngé catrgyst(s) and/or
the thirl daﬁa%‘s d);‘%aﬁ prdacd £66iaE Bedltofdl pHdGE: rikalt tHat Has alfeGuced

order an r” nunber of catalysts nay be selected to
TAN v reidniedesuifor canjent orrsduesdtaxyeempintentieAvesdfiontgnt plemetals in

cryde.f eed/t ot.al rod
metal ol B dEEG S 8 BIBEH St BB bty MO TRIVREbsity or
combitia$iohs trRERf,Gemtiedo, théRispeltdtipkdpertids oF isxrndd feod svhile
thereof of the crude feed to be maintai ned within 20%

mainiginingterstabiey of he cpidsfeed/tobdl pseduchmigpigdiring ELCeRRg: eThe
f
el B0 GRS SR8, Hp Sy SR cPERAP il s

of thecthivdeafaie orRﬁﬁweisaon in net hydrogen uptake by the
crude feed nay (fuce a cru product that h s a.

bt ahefiy d et SYIPESR Ponedieg PamiaipepRRsHE A grinimize
kLS a0 pties a a0d g gttion o

feed. Thé atom c
hydrdde€ dofing hmtacttmgearphmh]lyﬂts that/upthlena widtivelylawgendmpt of hydrogen

s Eop i o B T G e GETBPR S Pet PSS e o
the s&ﬁ@fnﬁ)@&fﬂ%g oZ B %ﬁldéqé’ecm PR W &abRCthe feureitlehit iy E*n@f be used in
hydrogen to other contacting zones and/or  all

comtgedtmatwittethe didsi caiabist(e) sqv;pn@ éatalyetéS)oﬁnlﬁWétabeti@)e fi fiaggtalyst(s),

sixth ﬁa‘gf%s@n grg}?%rpsgﬁlgé ﬁ?ta{% é%xr%%lsgl%l:%g %3 V@gﬁleg f a cruéiﬁ éff:ed

whil€ IR caiglise otBeSEophEES d’f&h@tﬂmde ﬂed@gel&cﬁﬁﬁnb&glenﬁrdﬁiradnle
during contacting of the crude feed wth the faourth
maingeiniag yeiie §9ed/taﬁhpllﬁ>§1@¢fé€é’ﬂltﬁa§r he grdge ppd/ei gpnkes of Frialysts may

be se?e%pedlatggxltx Egl’)llEbQ q.qﬁ%yg IEI\l/ lél?l%i(é" 9@%1% %ﬁrﬁ%?iong étﬁ@ (?rxjgge geeed/total

prodm lslfabﬂity t Midiaeal ﬁétdwdﬁfgeh Iuptake adews mexdue bontsmn¥® GO content,

L O N R -
w1th1 %0% ﬁf @r 5 ge&% ?t?ets' Rhd G688 L WRIARPITAN Fhdfor the

gener ated during contacting in
visconite oﬁthetcawdel modwbiset (fost 9B%afithesT AN and/ae thengscosifeoflthe crude
in FIG 2B), and hydrogen may be delivered to an
feed-aqdi ti onal contact | ng zone (for exanple, contacting

Z °R@duk@16n indt h%ro%&i ulbtﬁkéibﬁt}fe%@ﬁde%ed ay produ€dalBiludé picdluct
| ow of the criude feed. In sone enbodi ments,

t he
that hra,sdarhmglm fahgadistiputien @ml@utqtéﬁ poiking poink élsfrnk@woapf theerude
feed (aélg é'1 re gg@,ﬁ?%unv%}{%) éel or}ﬁﬁ% dérsrh@ ﬁ%&i ?R(ggﬂogﬁlé ﬁg’('l gpgw

crudélpfddag rﬁ@}ﬂélé’&élhlsl Ghhrlge @?&el@ﬁﬁél?@ﬂan grioane aé f:@npmdamoﬂhe,
contacting zone 102 in FIG 3B). A hydrogen source may
atomneréiépfthercwetf@eda first additional 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@oemwsacioeag zone 114 in FIG 3B), and to a secPOUS2004/042338

addi ti onal contactlng zone in a direction that is

oncurrent  t 0
L e S T AT
may BEQREVrES td thelcoRactiiy) zonbmt}ﬁt)mehldﬂhimhdduml caxzﬂgst(s@u"lfheh
catal yst and the sixth cattg?%ﬁ e us [ eries,

delivezy phihie hyftagen mayrhs Forpetior lilfht}“ éeae PR t he
embo n{(eﬁqtlﬂgh Cac?eg I §1§'t dhe ﬁdf@geYﬁga%abe @ﬁ%uﬁ&f[’% ARIARP oPﬁre'cﬁffle

our an” addi'tional catalyst(s)
feed. r educe TAN, reduce Ni / VI Fe content, and/or reduce a

t ent f t al t al | t f
6 ok STt R L e o G B cxabtey b, 2Ry Hyerqasymay
be geﬂéatgtr uergg @&th@ﬁ@iﬁ oH@&’orﬁédtﬂ@/z@hé‘gbr é}{aﬁﬁﬂé tcoBfc@ig dne 102

cru product to be only changed smal'l anpunts
in FI(r‘r e?JBa)t amidmcbogermanssahedqiwemért@ aegddﬁlomi eonipciiie Foae dlor pxample,

conts TSR A B B e OB AEUTRLP LR e et 1
some léﬁ%ﬂﬁ@éﬂtg‘ IRyt eﬂQWﬁléﬁ aebmeehhwmuel st ofiy chaleeeed.

a total content Col.um 6 netal (s er_gram of
Altergaiitvalyy 1 a stagked qoaﬁgeaimrbﬁ?@ fooremploE I‘gr%ﬁk hydrpgen may be

t
s SR TSR PP T P Bspiat o
FIG. 8BJ. &k%ﬂrofgéicﬂg?urcemgg ba kielltn?:re:ﬂ tol eaﬂ'nﬁeatdchﬁmlal tdmadtiog abne ina
contenf o umm 6 et a in the upstream sevent
direciigh Wi coumser v SEMe 6o ep{ ARy RmEs GG DGO B Bough
condLB? [ Oé" Ec@gen(?%ctﬁgtz@hé’ 14 inlFIGS 9B, 8HRPHLEPBAE 8dditiBl contacting

Ion o € upstream sevénth catalyst and the
zone doMcaneanheﬁeymtchrrcratt@t};esﬂowm@fthb erude\feyds(@or. exTmple, adding -
abi | i

- it fondo A B61E <Rt ol A VERRN B at vt "y

20

25

30

al Ih@uneten%dﬁﬁ@r@se kihd B6rtR Eathlfs: MAUREsiRIAAUGTst b Used Bi¥eYies,
changed by smal |l amounts relative tothe sane

elthelpwﬁbéretﬁoeﬁh eftalyebeing s trean of tegixth gatgyise or sice versa. The

r.el ati e | ni.ea
combigagonQ g%é/fé’gﬂg catafélgafrgkﬁ?n %@g%&&?@ (ggr coﬁ%l na 4Norr?guce
Ni/V. m@%ﬁ&ﬁﬁ an@eptcdate OEoritdi of frigths nanetaldalth of biganip &tllde,amth low
downst r eam seventh catal ysts may produce a @@U&t :
Y4

net uptnabd ichydrpean bydbe grudpfeeds Lot nasdydiogon upipkepgay 2
v
prop%ﬁgst ofE’[Re/ ¢ glé&ﬁlfat t?)%é’ongr rligg}r%écﬁ%ﬁ%nslélf ﬁrﬁgul‘ft?ﬁzld{ﬁ@ t®fhe same

crud n somne ‘e e TAN of
propétieisf theedidedyedbe i ncrenental 'y reduced by cont act
with the ypstream an ownst realh vent h ata

( Figrsomegmhodimenihye di i ek & ' Smbination.
The £3Lth ¥§t§a1(gr§f)usfe #an] Aot dETALERaRISOFUARE cAMT ﬁ rﬁd}ﬂm@@ total

properti |ve to the crude feed, and t
contanonf @olurmaf 6 nieeﬂ(s); ipet ghmaorfigdi@lypt, él @ cangwiftom a.aom -0.06 grams

The ddi Ig%lqggay)e&g{ fart igt § o r Od %:tgl% n enlg ﬂfl ef)]élglrngéj %ls‘@g) per
gramIrRBUakdeant B&/cAth da‘ca‘l%t tt@atﬁ@é&rﬁrstoTomﬂgeCﬂhdmttalal doniay of

assist In maintaining the stability of the crude
Coluﬁmefdmetat(a) inghoupstteanisgyantiecaialy stner 3ilesced 82 arms|of (hyran 6

metaﬁg) od Iﬁgqreg t0 i;]at%::lat al x%g%m%%lnggdi}ngﬂtsﬁ%g/I)8§iti815 919{}16 %I)stream seventh
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
w0 e@a063926 hydr ogen upt ake by the crude feed, PCT/US2004/042338
mai nt ai ni ng crude feed/total product mxture stability
the ﬂi‘rﬁd ﬂ}gpé?ﬁé’scﬁstﬁé Bide 30 (FhARGLPG, é’fh@atﬁfely'g%ﬁ a{agggfntl&e?éoatom
crude product reI ative to the
Compmoﬁéﬂgﬁ@ﬁyuﬁmﬁheC@ﬂmdeVGébdmﬁﬁmabwbnmymnbnsﬂmmmﬂude

L(heg’g" ia%i%@‘? E{’t?‘{n‘é{ﬁ e b S T E AR SF S Ealysts may

prodic¥ b flle pPrOAREHRERA AT ANIDIABMORD0A S BEsPI0:f Bmost 50%, at
exanpl e, |nsolub|I|ty of the crude feed and/or crude

mOSbnl%éu@It atilegst He of itheBANeafdlta @v@ﬁ fepd oaummmmbmhments the TAN

d/t ot
ot od BGEHL h 18nAERRTAA RIS STOTAH OB SR, LSRR,
dowmtmﬂtﬁl sfe@eldhtcﬁtaﬁ}stsr(lﬁﬁfﬁ}t@mpm ¥dritdct of e BRTENeB@ Vit AT atalyst to
thereof. At certain_ tinmes during the contacting

form, g inienl o PEQNCEPRIh shmized GToneRifd eclpeaiodhelpoRe fasdatnd then
contd tg)gglgé inttla1 E{x}ﬁe %g(ﬁglgtn {vr a?lizl %&rz&l o(% a? ﬁe(&gf#'g{ torBr%csrl}éa s crxﬁl]e product
Wl'[h: dimn@dqdepe‘rnmhietannva to thie daltialt cridexgrodect)s hH[@&ﬁh‘@li@ rdd@ce TAN

. r on of .the crude product, solubilit t he
iner g AR A ST B B L R e et rodee
mixfu®d Alridy294sting 0 the crude feed/total product mxture
tends to change. For exanple, the crude feed may
con a}me cmh@xﬁmntsscattzﬂast seleeticnoindbir erden of hatalysts de cémlidation

withaco ﬂlg% g%nc{rggx}s e}%%r?l le, és %{ 2 ert | ? cr%fde %eeg flow

rate)ﬁﬁ@ﬁ@dsisﬁﬁﬁ%dud?ng’ By diBgeriptARMHS {Raki@p %‘eetdhﬁfaﬁﬁ’eflﬁm chfe

nents may tend fo becone |ess soluble in ﬁ
feed&?ﬁ%ﬁﬁrw@@dwt}trg ptapiligrdiringriteeessing, and cb@rrgeng orast @mn@s properties
of thtel'&?ua% éﬂgcﬁlé}} ?e%{ '\%(r:]tg rtr%br% n& { Qeoq)xg{m%%u 2 £ t'gaﬁ bf?ed Vg%ablhty of the
crudScﬁd:eldhbial pl}oduhaﬁgaﬂ*e ¥Ry balagfocte@ by haribu fHasesGepdeting from the

g product m xture formng two or nore phases.
Cfudrlg“r WoéFCtt%“Bﬁ aBhase S?H@Faé@@ﬁnﬂ Ryceaupest by dorgxample,

I
insoRERLF b%?% FEeAREDGRIC RN CEl B8 ol ol bl nincure,
flocqudativs af esphaticines frdue thel draded®edstotal prodwot mlxlﬁret hlfempltatlon of
he efficiency .of the process

t Addi t | ly,
comfiRARRGrE sh  eB Rusrpd e o b SHARS AT ¢ e
Cr Udlgert£® ﬁﬁfe@ﬁ@hn@ﬂfé@@ﬁtﬁctfﬂ%ﬁe%b@ B YoR&nBEEEP SR dd Red

produce a crude product with desired properti es.
and/gy fiptah grqén@tcleglset ¢rgde foed/t@alpaddist ofixtutremey dibmgt.e Adtheot al

A I I (IS GI R
formiationgl uﬂﬂhe ﬂfl'aﬁtelﬁ@dd&ﬁ)éoﬁﬁﬂf@)s SEHS 86mp Jﬂ@l‘t&?@ﬁ thé’ crude ?eeﬁ%@/%r
that is at nost 1.5 indicates that floccul ati on of

compeyisRts|of diectotal perduehia the aude feediptalamedust myxivescignds tolchange.
For g Yl et A bRERE B B ot ot
the bregmhmcgtdflpgocem@gl Abpsopeiids 68the %rddaaéedt danged Hoeex: TAN,
(éﬁﬁlv 'y stabile during contactin Crude feed/total
MCPpr halighss, frealug aneqmiations thesend %@pqnemamm terrﬁatp
becogg lgsg @F%lﬁléoflq}écgyrgﬁ@ ﬁstea%t%)l ﬁ ‘1&2 g'{n@t\%é grg 381%@%3% 0 the BYude
feed and ﬁieyslbbproductampbﬁonattwo phaseh andof becSute hnSblllﬂilé’ 1l dneagother.

ntacting conditions may Jinclude controllin
Soluglhty alanges ma also resuft in the crud)é feed/total product mixture fgnning 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
weedpsaeivent s, contacting tenperatures are contPOI/USIN04/042338

such that C5 asphaltenes and/or other asphaltenes are

cone BN S U gD SR oL s

redudeytile tifheot oupoakmraotihe catalygtse mdduumaﬂﬁdhe effficiency of the process

tenperatures may, result in for
may pgEduggd, @éaﬁ%@plﬁhr@p%%f%ﬁrwwnm 3? f?&@f?tgﬂrefpﬁw Jpixture
of the
may BE BEEar o R Anaudy %%%%ﬁ@?fhn%@ﬁe%fg?’i}?ﬁ? e and
hyldnnwpmoummgethe ﬁ’ cdubofithe cowde \fxddl‘totahBrOdactahms may be

monfGRd i ep LY RETRERESh EBHE To10: PO L Bre P Bl arpguet
mlxtﬂ%@ﬁ%ﬂ% R¥esded. el idall§! ¥ PSARIe! th@NPtthest 115 9@TF8tes that
enbodi nent s,

_ contacting conditions are controlled such
flocculation pEaspbalianes Som the orsle fecdrgenerallp peaues.i Kahe Briebermipitially

b i ff n eratin at djif.fer .
at e 1 i EaelRung s af bl b Sbiel BERELPhHERy. gon s
indicadk kigxt PRl R febd i rélagvay shibllé Bk conbRtieg.udeude feed/total

feed/total product m xture. The crude feed enters_a
prodpgtmeixtieosebitity. Ayassetied By Printues gy tbe sputgolisddecsgtrolling
contddihg LofBROACH] Red RIRBLALIES, bosdifst smﬁhg%mafy&st&e

ir con ng zone. er’ contacting tefperatu

comMihgfone Xigsmaife Susleecﬁmﬂ)llﬁ@mmoatauﬁﬁg cdriditioths nezryieclatieicantrolling

fourth terrperatur et cetera the tenperatures in
LHS Yo FmRetatwg» BT, PHATOLSH BP0 PG eRd Lt ot CORD PSS thereot.

Copf @01 dighorfiEnts, gﬁfawﬁ%&@n@a@&bmetcsﬁﬁ:ﬁreatsuﬁﬁtﬁms be

in a range from 10 d a second contacting

‘asphtlémpe aat/or @herayplizdtenes ae remgedtvhate mantaginghe MCRI0On@Ot of.

the B trCton b M Ch BBt Probdgfigt S0 aner

cont&@iﬁ%%ﬁ hedstutel MRS RSN 18 foimAoRf o Pﬁaﬂ‘)@s taemhi kéduce the -
contact ng t enper ature. Havi ng different contacti ng
e

stabitigghgfghaemy §eedﬁ9ta} Eaded rrnANrgmil/erhf@sf aeperanpierpdshe catalysts.

Contlrﬁntf %grtltg%tg}g & F){ﬂgé'rggmg %1%? fgﬁc{rg %efnal{ lta\g% éltrl g%ﬁlgifl @Wﬁﬁ %eoéatalysts

descHb&Bli¢in @b R P thetCaRphdl@nadmbetrediced ANilatmigt/ MICR Eontent of the
asphal tene reduction, if any, when the first and

crude éxed walscdiangestiyrigeladivplyrsmalliasouste the sane as or
conrp e]EQnthcd‘nﬁgntg %%Htagﬁ{f%%ondﬁ mkrs}l?c?sdczmrt 4t te egerltures

zone first cat
in ore dr@mtrré hoxﬁattmlg)zshéﬂhayahd didfesa.o Ogemiing alodlffm@nzmnmemm;tes

i ncl ude ot her catal yst descri be Th I.I. St
allovo e §%@th5 charsdr Srlip 4 O g e s HECRHES of he
crud& ?&gﬁ&%l ﬂgdﬁcﬁrﬁﬂ fRd UTRe SRYe Red égt@rs%%rs%tté%ﬁh% Qféné eﬁ@he start

cru int eflrst contacting zone wth first
of a pmtedsy gt fimhchintactihg terhperatatenk ylmttemperahlee in thErst contacting zone.
to conta

t t h
Othe: SPRRy Sie Y PP PTo T8 BRSPS i jemuspye, fourth

temﬂeﬂat&ree@ctcﬁferat) Renthd Ah SRR iRoRERAR |zbﬁé&&ﬁatra§§lﬁ6éiﬂ1&féd lafter the
he crude féed relative to the TAN and/ or

first aexphcairxgaoes Adustoontagting tmraémayrhﬁde afr@w fygrad 0040 °C
first an nd contacti e, n

and B RRRGRPPE R e B it PBEC Bt oo sb ¥ Brao-

60 °OIRPAEAthAthe Giadt /bMEHHY t@ﬂ@é@tﬂr@ nﬁb soﬁ{é@nﬁjbﬂhﬁ&ﬁs, 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
wa200B/0e3926 at i on of a Catal yst Support. A sSuppoPCT/NER04/042338
prepared by nmulling 576 grans of alumna (Criterion
. T. i
el RPN FLon i CRRRLERs soelt G OB iAo g et oven
than the agloaat aff TANtanid/or &5 iasblatiene3sdwitions Fsny, Wieenrths fikst iand)second

myl 1l ed m xture s extruded, t.hr Tril obe(tm
contaaﬁnég fsmpcEatugs ?‘@\3% %@Pr%thuiég %@feﬁ?]{"oo Pfen cal ci ned
atpgt8afible, Wik laoﬁtaétﬁigtz%ﬁe by 8RQudy ANEst eéta@st@laﬁa/eﬁg fourth
support f a medi an pore dianmeter of 182 A
catalyst(spanveadsesopgd oontaciing zphawey inalude Qhﬂ@b@mt(fs)udasam@d hEiein.
ace te erature 1000-1100 OC o
The rSEEtR TS TR IR St XCfind B SR 28 Ao BBl
may 96 oBHaE EHRaSIUIRRY &rudd fed SR aTrht doRflctifle gonePeith MheditQbhtalyst
upport, 0.0003 grans of gamme_al um na, 0.0008 grans

and/qsffowlpqceaalaastwﬁfméngl@r C2UB R Rios o erritach wath the ﬁﬁler ediglyst(s) in
[aITs, f I

the sopd Pt ol ded Tputh SRR n T RO B2 Syl Hlguetion
in th@éidd@fde@trahuwoahé/ Thvandadr @. Spialened @ductioa is tipatke crude

had a pore size distribution with a medi.an pore
feed thrhﬁxeé?rswdzs@nd coRfeERBEmPSEAHIes e WEHAl Chinber  of

pores in the pore size distribution having a pore

diameter within 85 A of the nmedi an pore dianeter. This
EXAM ggﬂ e denonstrates how to prepare a support t hat has

a si.ze distribution of at .least,180 d

S irantitg Tt o NPORLRED Rt GEaAl DiFPHAL A stems

ith gel REE R4 Off cal JANRRAI JoMEBE B ondcti e Kb iGtiéhsRRE St forth

Wi |§e Di strlbutloﬁmVVth a NEdfan Por e Efgneteﬁ gf At °
beloweast 230 A° The vanadium'catal yst was prepared in the

| ha por t repar ed

dRaEar e LA TS0 8 RRGhrer BHTRRTE Yl

576 %rmaaf ummﬂa) (ﬁﬁeﬁéﬂ Qﬁltafy@ds Whd ecliobdasseP, MICﬁ%ﬁh lmﬂyDMmhlgan
rams VOSO 4 with 82 grans ofdeioni zed water.

U.S.Ap) W;fh 1 $Pecrams of Moter @rt S grapp oflg%fé:l%lm}mc ﬁaldsfeb%mml{tqsooT fhe
esu [ TREGRE Sk by A TR 0 rgpeen 0

125 <U Iaﬁ@ i ch?e'i_’negCét H0g °8 emu@!resbﬁw B 65@@%51% @a&lﬁwﬁ@pm
80 OC for 2 hours. The resulting catal

with aanmdmmlm‘je diaDepteyrod 82 & Therratbingd support gfaapfe/lgqfd in a Lindberg

furnify Y Biropcgtiopafe” SrSBEGA0E HIRLTHERT, brok L R B ¥

held RP#HSs ﬁhgé'ﬁfrgrho@fs 3 pPodtice theR@pory. OTh@pPhrt achRiedper gram of
Vg, and surface ar%goa of 11016%@2/9 gltl onal | ynp66g 7%

suppott, Q. %0& e of gitbee abmiparke0(8rerame Oﬁ@pba alpmand, 0.0208 grams

i.but | t
of degta gh&n a, an é)f 81 fgmg\él gﬂﬂ?ﬂﬁ%ﬂ]n‘f Iﬁgiﬁ)ﬁ%{oerngﬂ%fi gxe -1a§ dlﬁfl.rﬁcnon
The &ppoRhad deﬁm arrad 651 10he?/ prepatailipore wlume GﬁD 8anh cﬁﬁ/g The

cat al yst havi ng ore size distribution wt n%
supppi had glpgfﬁeﬂ:@}dlgﬁpba 101 Witk @ mesiganpore diameter of 232 A with 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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' size &&ﬁb@tﬁbrpﬁftﬁ a Ghh iRt I\%fre @faniter beaskast390 A. Exanpl e 4.

Exanpl e 3. Preparation of a Ml ybdenum Catal yst havi ng

a Pore Size Distribution Wth a Median Pore D aneter
wo@Roodel9e@st 230 A. The nol ybdenum cat al yst waBCT/US2004/042338

prepared in the foll owing manner. The al um na support

dfribution
oI,

Wlthmeﬂﬁhﬁbﬂ@ Tl)imnlefﬁﬂtﬂ g;alda 300AL tThe nam:sum) bﬁﬁl@/@'e\dai)pfepared
conbrning 4.26 grans_o NH4) Mb207, 38 grans
in thed,bN@mg njanpgr. nguwnwwm@zepaﬁdﬁ E adficskdescribed in

Exan{\ﬁfg t e’ E{ggﬂlg%)e%?nha S 1urryafnasr‘]he g?p'i rgﬁ\;\alggdﬁ{é%?gllgﬁ%gagg 0C
combitiihg 7.6digsand oft VOSOqfwithr82 gai df deidiieedwateedAgpd! of thesolution
was cooled to roomtenperature. The pH of the solution

was x5 5.36. The sol uti on vol une was adjusted to 82 nL
Wi LR BROahadi tion
I e g L e
solutiog)] agiet dor, 2 hges wﬁ1xhr002asﬁm1al agitativh, driedas i ohaC fagievertl lonys, and

dried at 125 OC for several hours, and the (éal (of ne
then ealcingln 9D G002 howse, The FREvHB8 GFI L KHIBF &1 Srams of

Vanaéélgl{:]l;?ér%?gn %f fgéta ﬁ@ W?t fle gﬁ&%c%%%ﬁl glg&t g’fﬁéﬁgﬁfadmm catalyst

ance el n

had a'poky ﬁﬂ@@l@ﬁib@ﬁb@kw&ta rhaﬂarap@—e rdmnsata*e)f 3158 tA ialpoté wrlum tolfi 0.69
a medi an pore dj anetgr of vol ume qf 0.77

cm’/gs gpd 8. surgqcp@ ageasQf 1B /& éﬁdlgf)n@@’@ 6%’@? Ofetbﬁ e ef §f pores in
the pgr% s?zé’ it Q%fqh%géf%ﬁﬁb%al Qhad at Bret NEmPRF &itAirZ® A of the

strl utlon o) m cat Iyst had a pore
medish poretdeametért hi n 86 A of the nedian pore dianmeter. This

P i RRORVR SRR ER! 8 b SRl T B agore

repar atl on of a ybdenurri Vanadl um Cat aI yst . haV| ng a

DigtrHrution
d%%l%' c%?‘ati s‘é‘%%
um na s

prepaﬁécﬁﬁﬁh@ ﬂ)lb)évlﬁ@ ﬁlaﬁﬁérh Athe dﬁﬁl@lha bq@brtrpr@a&r&%ﬁh& ,memlacﬁi described
i mpregnated wth a nol ybdenuni vanadi um,i npr egnat_j on
in Exgaipla | was prezganaser wib papolghgenum mpregnalien sl

oo PP AT S ORISR o8Py

(NHQ,Mé,Cy @88 gfa‘msmfri‘det)hanm @ning ef 3 0aAL0.ahd7 .’grams ar ans

of dejoniz te forma slurr The wa
mongrE T G408 B! GRESST dopBReMethE BuiutSape sturry
was ﬁE%?etdecg 63 GF%l'tl?Hls%ﬁtl&P@ﬂ tﬁg sdifls! qﬁgh&ﬁéﬁ’ﬁﬂ@ﬁ&f ®as Doled to
cond ‘solution y conbining 3.57 grans
roonD&M@@cu&e WIrhdpH & f dteasvbutioh vebeiSait. ZEe sehttien. voltmee Was afjusted to

sol ution and second sol uti on were conbi ned and
82“%1)’?"1“?@@%‘?\‘@41@?@& zed water was added to bring the

B W %% &l o% bR
El<;]enun1 vg%a{glmu% rn’pr egne{{n?cr) %ol lﬁlﬁlo%é% Befhum
1mpragriaﬁb1m golwiisn, iapgad fog2atoach witli bcdabienataiithitter) drigd/ ainl2di°Gnfior

regnati on sol ution, 8ed for 2 hours with
seve@l; e, gndtheangialargdon 480 °C for 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@omsasived, per gram of catal yst, 0.02 grans 0PCT/US2004/042338
vanadi um and 0. 02 grans of nolybdenum wth the

bal | '
total n@%}b%P ;FQoQ% QQhec' gor gfz'é dlsTpﬁg r0|\f glgefxlﬂglybyméﬂtlﬁrg gé’c??gatl haarc]l a pore
diamep@ Fveithehh 86AL cfﬂt?@fneaﬁﬁ phre déihmsteﬁf(arrpl e derrrmst r zé\t es t Ihe
reparation of a m 6 meta a u .
D T bl ap R EAUDE PEspsBTan of AL BHETDA AU AR b AR o
pore spé% §st§bﬁgflt\gﬁ V\? ﬁrhea ngﬁesﬁl fér Of atRKAFPIEA>. Contact of

e Catalysts. A tubul ar reactor
Exanmlé L Braewnbtian bf/a h’hﬂvbdmumd“ahednmm@atalm&agmg pBexp Size
Wt . { es t hr oughout

i ' 3 stned®by filling

molyﬂoﬁﬁmﬁ%ﬁé’dlﬁ’[ﬁtc‘éﬁ%t %H@Pﬂeﬁ%ﬂ 'PLWH |fol@<5\$|1ng MndniBe rTived hmida
e reactor with cat sts and silicon carbide

suppof2 ﬁreganed by Shcampbod dmléﬁd &1 Bxamyle 4 owg !@}Rﬁegl@tﬁ)d witygh

rbi.de is believed to
molytglepiyf iR iBBreeRed AR ARt B olthes, R olion was
made $9T6RIbRERL N84 Sdins HINGBY,MYEL.S3. DE RN cﬁM@@g,msrgrans of 30%
equal volune anount of silicon carbide before placin
hydrogpeperoxida (H20n¢ b14 manseimeenorhgnolaminesdthabaad ngStaﬁ@nS of

. _react ecrdefdflo
acion GRS b MG T LN bR O B BBeligor e
solidsS THeGfRBte@ 36101 SE WaBSo B iot toomaEmpératup@ bott om of t he
reactor to serve as a bottom support. A bottom
cat sdognd s@umcmzwas madhbyieomnpiting: e [ rams of )V QR "With 40 grams of
s 2 SRS P! LIRSS R B,
delonﬁdeaﬁvaﬁbrsﬁafslabdéd 1orbrindgtihe eon‘mdechmlmmrevcdummap ¢o 8Dl 7Y yiald the

wth 66. 7% of the total nunb oresmthe
moly e ad B e IPBRE TG PR e Al Be o PRS0 T the

i
molyfgéen i na'i%&%&ﬂg@)‘?%@gﬁ%@g@ﬁﬁén a% e r?g thggfg‘vgﬂ% @éc‘é?&g&%gga‘tmn
dried at tketC fuesegiralhoofs, amd they salpln\ad atd80RE foaRdwoss. Bdiengsudtng
al um na support. A mddle catal yst/silicon r bi de
catalygi sqriiaed, 5 SOl A 15bSH 0% BAmA O AR R4 2 BETRH

molyﬁ&gl C iR gh fjasl?nctﬁ}gfng ﬂgﬁorf” Pl RoRPALAGIAAhIRARN BatallBiEhad a

é cata size di'stribution with a
pore smaddmﬂmbpﬂmewuthannd:chm pxﬁe@ﬁmﬁztemfﬁﬂOéﬁ 7% of the total

f
oclTBS fredinld Genpsthich U5 AP BRI e CHor L B e e 5
metachQ@alﬁt delife 6 ?bﬂ:l sYz%t dlﬁﬁﬁﬁﬁ’émﬂh Q i G IS difmeter oK &f le@t d30

8 grans o denum per gram of catalyst, with
the bal ance bei ng an al um na support. A top
t %‘a‘l t$ nﬁ)tuﬁl{ﬁgr reacttor with a
ontact’ing zone

centrifllP}f ﬁﬁsﬁldn@@ t}fe@fﬁb%ﬂ wag eéﬂpﬁed WRE tHe@RoRipiks Y& inchade a
pore size distribution wth a nedian pore di an&;er of

tempqxgamas threucbon eaniabist ber4T1gar%F?éySébeW§/BH@ﬁ@| R pekingyihg gpace
betweeln Jﬁ]a erﬁ{g' e%)é\ftl&_ 1 108 DAt PGS 1 QREA KR datIdd i R Brbide

(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
wee@hioeto2eone. The catal yst bed was | oaded i nt BCHUS2004/042338
Li ndberg furnace that included five heating zones
c ch}{ebcw(?éﬂle@ 4ol Eﬂ%%&’ét&ﬂ%&& fr&ﬁgﬁe ??g he tﬁeox@act[ﬂ ﬁgd[hgbottom of
om contacting zones, t tom sup
the rehbi@r. cﬂﬂﬂby sirbideoras p@BnItlbneﬁewt thy/bottrtnn oﬂﬂne ireegta tg) a&"&e asa

m xture 5 vol % fide and 95;vol %
bottof AHpBan AR OTHEEAT T 51 COR CRGHEHBOSERLL Gi) 4 dpaitigned on top
of thelmﬁu%ﬂ éa?ﬁldglfo 22280860 e cBnp $hne/ Ofﬂérﬂ?)tt()m—&atéﬁfst%% ﬁlpore

cat al yst [1con carbide was not counted as pa
size disteibutndruwish efmesiznaioys dl)ameir@wﬁéi’ &t withsb 6T Yotoffighe total number of

contactin S were i ncreas 204.0 4 0OF) ,.
poresg dhe Horr e SR P M PSR TR ST A hfppiptdian pore
diamétet. AT Op RHon2 &Aal9& cohtafie @I UrAY 0 ZABBSANRINEG and) 0. ogagﬁﬂls of

increnentally to 316 0C (600 OF) at a rate of 10 O
nickef per grm)a qf@at ifusu withTthe b@bmmngw@l Aomés Wepet.nai nt ai ned

at, 31

S R et e TS ERE G Al Rge Pl ofgne

‘ bottoRPebntactihB 2ottt fagh b Mgiddlorestaviigezonk] ahe chiddle @@t@lyst lo:ad a pore

anbi ent tenperature. CnMefromthehmrs platformin

size qigteibuiien with avpsdizionana diameter of 88 A, PR 416 s iakpumber of
poreshﬁlxqﬂe 6&%16%}2% @foﬂrlﬁw ok fag% ﬁaﬁ?&%@ ﬁle n 2PR k2héfhedian pore

e crude avi ng theproperties
diamstermElid méxddild mtélg:hlesn&me& 0@2 ,g?fam?hﬁmckeldlﬁd fOdScerams of ed

the top of the reac ude feed. fl owed
molybenrgRET T o ST Fohane bORe TR B AU ol e
C oﬁtt?;;%dtﬂ?st?sﬁ%ne bablRmixans @@dn&fg Wza@ @651‘[1615&1 QPfoh @Mhe,

suppor the reactor. The crude’f was cont act ed

moly%@ém%’- ﬂ':%&w 200G sSEB)the bdt@eWriglprimakily andmpiLgamie
g (1014@7 psi). The three]pcont a?:,t :gﬁg zones

Suppwére heated to 370 0C (700 OF) and nmi ntai ned at 370

0 CSlfh%n gar&dte s ?Josr-cr Sﬁgﬁecfnattog 8 ﬁlqu% %&ﬁa&tg{gﬁzﬁn? ﬁgﬁ@ ‘c‘léd.cﬂ%ace

ZONEes Wwer e ncreased and nal ai ne

and tb ﬁéﬂve\% B@r&ﬁ?ﬂ&ﬁe eT?@?’zEal@@ bed Wms (DcFa)r?eﬁ Qito S(Mri])ndhel:g’ fyrnawadhat
then 388 0C (730 OF ar 500 10 ours, then 0 0C
includeditvohgating zongeorsRondngn themeheasgonegibe ton zméalfa qgkbottom

Cmﬁ%ﬁggzgggr 1IQ@ eXItégﬁpduct (that is, the crude

ct an gas he cat al yst bed The total
pr ’ﬁhhjmtalms wem quifitieddny intmoducmngrpagastowsumicktyrh af & vol% hydrogen

s RO e o025 L0 SRR oL e oLl o

mlxtﬁ%ﬁjef O&ﬂhet(ﬁm) la? tcﬁm%ﬁrs}s HidoR e RAvEYn A cGﬁﬁe‘d 54 ISM of the
Gas exiti ng t he syst em was neasur ed

by
volume of walwetst Tempermtureihd iy eagacting domwsts Weais llpeaambho(%)m ¢ (400

R ML Y R e ——

zone@%reaivl@fea%sn&%mkmwﬁi ﬂr@mdo VB) £Rlrale & §enC 9B SF)Yer hour.
conponents. .Crude product properties are sunmari zed

The ¢ontarsipg @ores, weie Flagtained &3 1§K6Var amhomgpihen erempatallydised to
370 & %H Q%) Q\fae(% 1 HOGE o AT & 37%r°%d or RS éju% TRe golfllta{cl%g 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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of cohipengs ef the zeudgirseduch uTleonsiitnlisteg ase poragediothstdstermined

of the median pore dianmeter, with . ..
GBS hiseimipigpg o Table 1
of FIBr educt that included the crude product. As neasured

by P-value, crude feed/total product m xture stabilit

wads showit iai Tedte 1, Thecedeprodpetd@dcrer gz pEeryde ropagy, a suliur

red i [ V] Fe r fur {
con QLB DO e SRPL Pl A o SR g oo
gram¥hiThe ciulde prRbicehtgl atib eAMGR orithet Y GPassialtemds coftehie 1.9 and
crude S?r oduct was, 90% -110% of those properties of the

a TAY fd0%- eBle totat ahpickeland mapadiun Wee 234V BBB. Feed W t h
T oSS 7850t 4 WA
T e e T
temptheure €AVART 3 ppavsatmder(gtix cithe cfule fedle Therdattystmlives may be
ontent of contacting zqne atal yst sulfiding.,.
cormefih e FREATRERGTO! St i+ e Guilird BebeRraiaEmn it
decr ésbgf&gzg%ﬁﬂajeé(s%b.ngl(yﬁs G oW Bidal %Ent‘ﬁﬁér?oﬁ%dﬁi\,ﬂm@%@&ime

escr in Exanple 5. Each catalyst was m xed w
(“4”) dior iepuatement ofte efudsiftdddotheembicting zmies desaribed frethis example.

w to the reacto frromthe top.of the reactor t
Plot { HErepisSEUm IS EiRES PLAGH i eThire ohBRTE e prFrairry e
time B doBAAi g & CRude Teddn@ith Bl t&pVniiadIBBaHA otto] ddt4l Phls. COVdtiade
was positioned at the bottomof the reactor to serve

majoaity of thorurotms.ibp8Y ABTAS Bistqovtacting agnes onkyi dhregad aparaximetely
20 °€'aF)t&lfIer @eﬁrgﬁﬁ%{? )sta%?eSW%%sIl, titI v%)sep%ssqglettg %stﬁ;lat% 'il%t ﬁ{el c'a{:a%Qic
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
wWo@R008AF392¢ Wi th 66. 7% of the total nunber poreBCT/NS100€042338

pore size distribution having a pore dianeter within

S Qo e Bl Rk TR B ki
a porélsl,@é(eﬂsterloﬂ i aahediat by smamewtdf at heastbl8i0ak esd hxhilﬁi]@lal

upport. A top catal yst/silicone car d[lde m xture
catalsetﬁd)avme newe pige GisEEPUGAN MR anedipR PHSIHBHS %lﬁtaaré{lg%‘getween

90- léﬁ)ozg,ewfﬂ?at 19&5%6‘90%&"%9&0@% ALAGL &q) é%rlﬁ the dﬁﬁﬁe §0R dRiRba!

stribution pore
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contafiiag RAndoRP IR HCSA ot onest et s RaSaREi Ase
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crudet;ﬁbdm:d: hacbmdugpdaT AN, reduces Nl/\i Bie coatei, dedum@ sqifm |CDnTGnTe gnd
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reducil g pnaplrielicy o BREARESSRE AT dne Seihs coMERGrI IR Fao
conte'npéidﬁg chudb Braiiubl WaDSHY fw%l 3EBobdopéiiies uﬂ@e chrfeed.
eat6| ng zonecorreson i ng to the prteheatz t he,

% /] 4 ). A l r
appar-ﬁﬁﬁ (@)(déﬂtefof ﬁi%‘lhtﬁﬂbéwaﬁﬂ I:chf[eﬁiﬂ oh cdrhzﬁ:tmg &bﬂéﬁ) CZitHilﬁs,t stlfiging
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methg@»gmmd sepaatipgiettetal profect apdi e iy g fhepdgproduct

were\f\ﬁ aG e Qi bEH i E%ﬁ%ﬁ §t Fabf Ak stszfsstﬁ?&S vith eﬂﬁ’ééthlg\%"ume

he COﬂ actin trons re as ratio

{ ofsilafonlnyltﬂmdegen gas to the crude feed provided to the

t 60NTBW 1000 S LHSV 1h1,
or Bisds e Agwgo theetapnussrpbitye opg iisesgh b 4af Pifm of
the r@a@ﬂ)?sﬂ’l\@fe%cﬂa? S AL 18RO d¥end #A6p fthe 3 vARL Alaah&e ildon
60 0C (5 OF) for 287 hours. Tenperatures of the two

carbldc)wtaapd:sm@lezl@hﬁ@ battom afieqircaetor Wasee aardoiemivRbeiddAj hpttom

ot S bR S0 o PG

form(&@ottﬁﬁlrcoﬁﬁi@tlﬂg Yo, ﬁféd)ottbﬁlrbaﬁl‘ﬂ%t 044 £ p5R sthe)didtaibutio2Owith a
hours for a total_ run tine of 1173 hours. The t ot al

medipy potaokeresincld b il 81 ol nympey Bareginge pore size
SR RoP GRS Ry} £L04E MBI bR, s gon

catal g4t fihohged r00CleGams @ f mﬂhﬁ)denwﬂ ang 010)(2 Lgn:amshaﬂmclm} (pexygram aff

crude groduct 0. 0023 grans of sulfur, 0.0034 grans of
catalpsty i thebalanee BRIRESURIOTVGO, and 0. 378 grams of

r egi

e t?ﬁjge%talggtgﬁﬁd]og\geébgfe ﬁ,&é B &Qf E‘P‘E pggklg%dmrpea o the
bottothe camating tzese tohfatm ¢lm1¢>gcbmtacg1ﬁgmn¢r mhetqpenathl)mt héd 2 here size

distiigfign Wb peveian pord Sramage baPe i GiioiBh Satls gl ediba st
pore nutgf &‘é%&‘é%s‘cﬁﬂﬁ{onﬁﬁ% Jﬁ)gé‘ﬁi%gle@%thﬁl P@AUSeEe median pore

e content, and a re ed oxygen content,
diameter aThe®ptcotal yse inshied Ot esarns of rheked. andi6. 1R qains ofinplybdenum

resi due conte V
per gram og catalyst, With theagﬁancegemg 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 crude product were 99% and 100% of the

respective properties of the crude feed. Exanple 7.
w@omsaci2eof a Crude Feed Wth Two Catal ysts. TPET/US2004/042338

react or apparatus (except for nunber and content of

act | Vv2oDes), peat al yst s

CaR A BIERERS DTG Bt S Plee 1P e 2. 710 0, as

fed tE b aby 1 thé Hatiod] Mhe amtila ed e ditheugiate @ehadesale] topd
in Exanple 6. A crude feed (BC 10 crude) having the
contagfipgerme; baftosy peRIRGLAEFONS amé piorg suppagf ofithe f%?rf dje eryde
f h

feed %ﬁ? c&n?:? té%la\%vﬁlg ga&leo‘?f%é)éatal ac : ngieezsérgcgfi)f Elg?%e%?nn Egy Ofif
contacﬁnlg &ﬁtdllt[tgls IWeas ﬁ’ﬂdwbnhtlobfhydlpwt gasfto theecrudrateedprovided to

t act f.ql ti f
the reggar SGBACONem o 1000 SIS THEEH AR U st Bisshit W 2o ypa
(101M9§s1 ngﬂs%é %%%8 cﬁi?g %%neslvké?é/hm& % J50%C @00 Py §RiSH4iBtained at
e two contacti ng zones
260 @60 Epbed8T }mnenﬁcmpdarbt_spretsmf B3 ohBE g Fynes Avaro thah

t Th d had
increfipd g SrARRe Toins RO i ea R Aol B Rt o, ren
288 C@{ 5091:)%99%%&9, théih?lWGJGU@OF’FP@H%O haets lan® tWerPBB @ (650

ci um wt ppm of sodi um 0.6 wtppm of zinc, and 3
°F)ftwtlriﬁrhoofsfpmm@lrumﬂm'ﬂ@élé?'%h@lrproduct had, per gram of

J{:lae THP li B 1}%t eé(}tg&rgie or]cg{)%%d a&s glgaz{%trid ag dé’s%b%f ﬁr@xag‘rple 5.

The érﬁ&é ﬁx‘é@uetl‘hﬁ@ bh b@diage 'DADIR&T(Mmden etvb@gé ngrapzﬁ@be aR.5 during
are sted in Table in FIG 10. This exa

processingn Jhe sruds prasaet laaéﬂp%rcﬁrmﬁ@f srude peoduiety 8@053 &g gfpulfur,
I C r [
0004/ FyAELPELEYTAR KAk 0PI PheFll s b s
propa-ure@dﬁlhe drudébrodact e lised it GABLECAIncK mm9 s Odl um zinc,
and pot assi gm content.  while sul tLur co

o heiE AR {OESTHS B PRARE It RCE Tdevigh et gving
pore Zﬁ(‘gls%%mﬁ@@ltﬂ Q336 8in 8}9&@ dl2GRREGH h\f’cﬁlfg@ 'b@ﬁ??éeh'%sl $0f A bRRluced

cru Exanpl es Contact of a Crude Feed
a crudé prodecithat@ad alrgditceS TN, maeduvdd Ai/ WHe contentCent aiedperg oxygen

contgiirtelp Vol BRPEHICS B TEGRACEhy D AEay c waieRt el T

contét bf tlﬂ'cﬂﬂie?&&i@ﬂwew o b B00% 00 héGEspeR@l @bp&fies of the crude
nmet hod each crude product analysis were the sane

feedas described in Exanple 5. Al catalysts were m xed
Exai] eh7 § l'%o b3oE ﬁ(FeeFéeﬁ Withorwi€ald §t ?fée getaﬁl%fg aratus
(excépt @oraainddr ankheonteny A€ cdre@ding lzomes), eaniligts, drabtat pmdtlarseparatlon
was fromthe top of the reac or to the bottom of the
method egridsy prodiqt ppaisisangcaelwas U pdag meghnddvee tha g dgsrribed
mE)?afm ef‘fagh reactor to serve as a bottom support. Each
or had a bottom contacting zone and a top
c oAtcamﬁel fogl @00 cAfdephavimethe @t@eytm‘s/samlmama@ icBatde 3eF1G. 10,

was fega{@%}grtop {higé%’r?g’%si | lrég)téilg&ggdotgqag Ct neer %‘t %gr?ehtop

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 i}, 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
worwsloe®aded i nto a Lindberg furnace that i ncl uPkeTUszm4/042338

heati ng zones corresponding to the preheat zone, the

t WOrHeQRhRCH bt Eéﬂ‘%a\f@?@ TAR o0t teamdsupRerabe APD gravity of 16.2
Exanpl e 8, an uncal cin ybdenuni ni ckel

durmglpa@opmﬁguThec@hd%ﬂpéméﬂadnlﬂmn{q@amy Gurgppm of sodium, 0.6
wtpgﬁli(} fhoned 4 o ”ﬁ?oPﬁ@t&ca 5 ‘i‘h?agﬁlgé‘g ZP@B&%JB& Sahar¥te

2™ pe ram

prodk MBBlgﬂaon%Tfugfm glfaml o€ Bﬁjgen,amﬁﬁ@gl@ﬁlk of I’\E@l@ aﬁfd 0.401
phosphorus, with the bal ance bei ng %I um na suppar.t
gramp pglwéﬁgnAé@man@lm&qm@saf iheares B H‘Etﬂ%ﬁ%te? @T%%% in FIG.
1Ovvlth the catal yst having a pore size distribution with
a nedi an pore dianeter of 180 A was positioned in the
t opTidoetagile dgnamnates T comtbgthgerfinm caldaliepd twithatic aelected

t ot al tent of .0.04 f
cat B pOre R B A I g O SO oo A bt hat

had® rel&R3 tT (N 5aoregﬁ<%ﬂﬁot9f ca@cﬁ{ﬁﬁascﬂluﬁﬂl Fifc, BRd ggtra%ﬁrﬁfcontent while
support. , an uncal ci ned ol ybdenun cobal t

sulfoiat@dteres V@Dl comtamt cad bésidrerriontent ef the Brudapyodnatwere 76%, 94%,
positioned in the both cantacting zones. The
andd'?ﬁ)gé‘l %ﬁﬂ%ﬁ?snfiﬂ% QERGHICE (98 ﬂl‘etcr‘&iﬁ ‘%F%Z/ i ncl uded 0. 143

Ex:£hp1e8 891, TInAdR 4 Cridedtdd WRHF ok (mh st Sysadink ShdR1
grams or p OS OI‘US W e Dal ance pel ng al um na
VasigwynGontactingGlopditionsnFeek: reaster maratlesdﬁxe,e@?ﬁndlée pyIRbasaad

con%aﬁ% f&ﬂ’@%’gﬁ% u?{r]les ag ;ga?algg Ssh?%ﬁ Igur:rtgxgg,te%% IE(R% é)%{))cg%t separation

metB00lad tehélgcraddprodiictRxsalypis evee theRainx aspiéserib intxample 5. All
nol ybdenum cat al yst as described in the top c nt act %
Catﬁﬂbﬁ’ﬁ%wélfe EReFHIE sgicpasarhidedy aol N ratio ob g nags B I&en afﬁb detol,

pargﬁ’e%% t%ﬂ%gs 6’[[’1611\’\';}& 19 itcgteﬁ onhag 'd@ %e@ﬁ}lﬁ\?gég%h%ﬁ reabfdr wa}s o

unca C|ned nol ybdenu
fromahatopSif tisi ﬂeac:tmrm teabditooie ofvihk reaceor ( 88iconBjrbideswas positioned at

treBfGael A RIYASHRER P LRI CAPRTy Seoeh et gnd apafom

conge[cﬁ% Qbnaldal %? tcontgctg'% Ahang fief th@‘éla%ﬁ@ﬁﬁl—i&}necbagﬁée mixtures
gra ni cke 01 grams of phosphorus, wth

weltetmacbéhlaﬁne eohigtting znasieck ugmotors siliggnasipsttemasnositioned on top

or SRl BB e S S S B B sapncer
Ea&l%ﬁdtwasmeuhﬁtomd@&% ﬁﬁnédé&h&tQﬁclﬁ&Hﬂlt faai mgng aogesof
Exanple' 8. Crude fromthe Mars platform (Gulf of

convgmr@@)g ipee pneh@aé ZeRE, ey q@@ﬁ\@é@g rones,ng\iahbeftony support.
2R1 )%Erlr :pl? & aal %%alg%(g%gqq\é&f éu%%r %lgelqca%é]ly%} Hicon cgrbflc'fér Imxture

cru e propert
(48&imn”ms p@@tldnféd'fﬁlﬂieﬂao‘ﬂtorri:do@tacﬂ;ﬁg zdiee Tdfeuﬂtal}fsemdludad;, p‘ee gram of

the top of the react th T
catzplg@do M@g;@glstoﬁ M@deg%@?{), I@ﬂ g@fnesso% n?c)l((gfman(‘f 3.021 g?an?sro%de

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 aJumina 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

w@omsacidedl with each of the catalysts in the pPERERNE4/042338
of hydrogen gas Contacting conditions for each

o PSRl Ry R R ba Y BE T ! g agcure
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catalmsam@u@ G i grams ﬁgmomemﬁ@fp P%}éﬁaeﬁ of gobally Qo%grams of
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ke cr e t
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les 8-11 are listed in Table 5.in FIG 11. FILG
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b _5.f
overi 8RR to? o 7 200 SRANE 1928 SRS g etudFopba B
Exarﬁgl agplie hlt%ngttlli@plgpéﬁﬂeyﬁuﬂﬁﬁnﬂed‘ln TEbl@ml Fle. 1Fi Vleﬂelb?udbffeed was
e

crude product for each trial, it rraﬁ be inferred
g
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Se ara

crud®faedIvits coﬁtatﬂee wirhuﬂeh pf thd watal ysarinilreesentad s hidkogen gas.
const ant during signifi | cant paortions of each trial,
Contagingrongdijiops gtﬁ‘}%h PEMRIG WaH SHOHRES: Palia ol BYJrAgTesns dicrude

feed ’E_lln(?h @égbc?mg J%Tgﬂ? *txgﬁ‘j n\/\;fb\'/ogfsgil‘}?}f il h9ftotéle;{,re§§§ﬁ%ro‘f%§6h

systefm)was 6@tMPy$IO lsyispse)rrELHSN twtae 20 le S durireg thé fiksy d(r)@)geurrs ofis.

Pl ots 50 S4.r resent net h dro t ake
contagting; %é&ﬁ%‘yl%@@fﬁ]aé&l q]{B f‘ﬁé TIPS EQIgGE h Lfg’fnpf*’t?@“es
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rogen uptake by a ude” feed over a run tine period
the texhpérsmﬂeshn all sontastirigroacs wageohirovsias fGHekgs: M temerature 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
walewosneeseach trial. FIG 14 is a graphical PCT/US2004/042338

representation of residue content, expressed in wei ght

erce e ud [ .
mp SRS AR (30 So14R RIEHUSH T R To 4 blcring
time F2BD0 hbirseach of the four tr| al s, the crude product

had a resi due content. of 88- &O% of the residue

c omeermdegrroduets wetgdparipdiedlly arbized isdeterpgne TAGH hysr@gen uptake

t

by thé SR AR, P A VOORAM AT reflue i 408 YRt Rtent. Average
values &Irqirmlésyffﬁmdé plﬁﬂacttp pesluedlin Exangd¢sei:1 1 mellistedAs Table 5

hown in FIG 14, the residue content of the crude
mFI(g Hduct remained rel ativel y constant during

sigai {5 fsaa[‘éra B4l seﬁfah@ﬁ%h PI\fahél of thd &udd Ero'dﬁcte{“P”) versus

gr aphi cal resentation of change in APl gravity of
run tmiee{“té’} frteagr oldbe tatel‘ysj S&ftethp ori Examples §nl It i The cftide” f{ed logd a P-

h, of t f EX 8-11.
values gt -5 THBE 5T 2 T ErBln 8 s apl g avi v e e
prodlfcf Haﬁmea 89 ¢6hiaiorhe 6fdb YecAQMtRGE IfO@ dabifyst Eyseand 6Bkamples
the catal yst systens of Exanples 8-11,

8-11 reesqyewclryv éﬂoy 230hhavess; Itheol-velue of ghercrudd prpduct seqpdined eicps least
L5 L] AR MRS LT R s o

most &f thelrGn fimk. @Qgﬁ@&&l of ER€runn2s @Bﬁ(ﬁﬁs)ﬁfﬁf Egirapletly, the P-Value was
corresponds to an APl gravity of the crude products in

1.4. Bropythgd-valegwithe pruge pomtuciyor eqgheitink gﬁ ey beinéerregipl thecrude
feed ﬂljegc}}‘rlrﬁ/‘}%alﬁ%l{e refiilve s?a\f)ﬁet éﬁrﬂlf oc%oﬂ%cﬁﬁ%ﬁﬁc oAl |716 R ruddfeed

I's a graphi repreésentation OXY(

- did n&b@fa@smdralta) weisgbvn peFice riRatpe P-wflud bigthe code pm(bldt,n(etnalned

versys run_tine

2" h of t
relati{)§ Caen dHRa B S PpTioTSlog Ay Bt Crsept imiipld o Th which

the PLBRIcSR&RAse@Xygen content of the crude product obtained
by contacting the crude feed with the catal yst systens

of FIEx ABid egraphitadl represgpiationwé het hyaegenaiptade bycowigdeed@tlz")

L FTTEN F C
150 ﬂSQomépregﬁbéérnQreQ%o@haﬁﬁakﬁ Obta@HcaD nfﬁcﬂﬂ%t}i@fm(ﬁeed with

dur i ng each trial. shown in FI e oxyg

each @farhre@malxsf swrrels&flﬁdfeﬂwhs Gubh respretivieby Nethydfogen pptake by a
cmde ?(% %)I S I'ﬁ{l 5l S}{e ?%090 l%urg Q%ge ﬁf& fba?lgef' héetq;g?% ZE@ Nm®/m®

con gen con

(43. SpJ(ID)CB(L“EB)d e{ﬁ)ﬂﬁmah ®$GI Mlthesmit agdrederongald of tha ygde feed was
npounds are reduced during the contacting. Since TAN
rela’“ﬁ%}é’ CSP%@trdeﬁ(}%é%Fhﬂﬁalt hese exanpl es it may be inferred

that ah id £ gﬁghﬁal%n%%s&gatfeﬁl I RGIGR BN, kel % Rkt

organi ¢ oxygen conpounds are re ce sélectively over
percehtuge afrerader frosydt i(R°Y oatsas nintime(‘Yyrivreaskpgée catalyst systems of

B
90% gf‘fileflleéi on t DY EE ARR Q1. T4de sk esy. 060, 169 rddéchil88ue

, eduction of crude feed MCR cdntent was
conteh¥? oﬁthwk:%deumechntt obtamhebyveoxgmtmgfthrc trude fagd evithetbel catalysta

systegﬁgﬁ]ﬁr al u eﬁol{,}y ger%g%c e (y7 %sz’n i tFI(T.'r hle4 R TesiBlc Content of the
crude product remained relatively constant during significant portions of each trial.

FIG. 15 is a graphical representation of change in API gravity of the crude product
(“A APT”) 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 n00Exedypé e 9, at reaction conditions of: 371 PAX/FD04/042338
OF), a pressure of 6.9 MPa (1014.7 psi), and a ratio

6, i RSB LA i SRR A000, ) g e

cruddRsg dithnhd hgalyaisgstemebf ERanplesushd 1 eeptctiftlya In each of the four
ot enﬁer ature of 399 0C (750 OF), at }55? same. pr S}ssur e .
trialsgengh cride pTRAuUChiRft HYerPstty 1k p (rA8C F0BY- 8 P 1e-  etfudir o L gravity

of ea&(g# Ux?lg% In%ﬁgcgg%éééage& %tl .5%%.11@?‘1‘@6% TRESRQ Abe %I‘r’éﬁgg ht

cru is Increased reduction I n
correfads MCR ABhgmnity déthersidegtreductshata raige fiom 21 G-2i285. API

i B EoE ULt Ok Bt Seupe B Rk Tt the
- une ¢ ed %x%hi\é%{n@séiﬁﬁio% TRk &ﬂi@k,ﬁbﬁ?ﬁﬁ%ﬁ weightt )

exanples d nstrate that contact of a’'crude feed w
perceatage) eftthy efugde piaghctAN ) TANus furttidy (Wt for eavh of theeatadyst

cat St s uges, t u duct, while
syste o EXRHPIRG SCHe Fpddzs Ll (AR ST YaeR popignt ofthe crude
prodi$dt dBialdet by doHtablindthe @halei fved With fiRl datal@t syyeh O xamples 8-11,
upt ake. Sel ected crude product properties were at nost
resperBvelnf Eadhecrydmprogreshad ep exygsh copentelialangst &¢fo affg @ude feed.

S ct [ r \ it hi
eSS QPRY e Sy Sy SEAE AABNEH (AR5 S or o
of criapesbduce dlfiyg eah tSH0Ws showhab FBG.4L6, drcdxygén tdiert bfitie crude

products. was, produced with a net hydrogen uptake by .
prodyi getppipgfbrefativgly constant aiss £0Ghowp Y rRtachng ﬂg@F%ﬁe relgtikely

cons%tg ’ Eﬁc&ﬁ&t%@t@vﬁﬁ@@ﬁogwﬂi 1oﬁ‘§tra%§5tﬁat‘k%i’e%db%g§br Hygen

and an average tota V content of at Y0
commfuntihare tatuabd diving thorbmattingt Sitre TAN desfabsodedwiedl lirethese

e s R L R B
oxygBBeSaPeRlds htGed @R dbiRciiwiN &R tRf ndnbGurbdxyie cf)ﬁﬁﬁingré} anic

average VGO content of each crude product was 115-117%
oxygeh cothpour@d® cont ent of the crude feed. The average API

gravi t f.each crude pro y $ s 17% of th I

o rAaeS: 1 ERERaPEHECH BT B 1 1t e a ey e pr Eoues
(10147 8B, RQAEES ofRFdragen@StudToeddS 160NM /AL ¢S000SOFBY, He

crude feed. Exanples 12-14; Contact of a Crude Feed
redugijopipf cads ek MOHagqnient vapdy & vae dasgdany the weiebh oftbe grude

ber oAt j .

feed B e A0, G R i Tl B fiRogen o
crudafrpd tht veluftdorcefrrudeofeed MR comernd veseimivi®of basedhdmtheiwegght

zones), .each catal yst sul fding nethod, each total
of the pyde &sedsepar at i on” met hod and each crude product

ang }?Séh@lé’\?,ra? rddifiors g&%lit?(ﬁis QST @A 0b FFRA IR Gre 3t 68 MPa

catal yst's were m xe an equal voléme of silicon
(1014 Apsi)gand o of ptrogeetd chudsvetdoofdbONm et { IOOSCEFB) the
r

recugfofio B ot MRS Gt St mo e e PEIRE T deipae
feed.” R8E {peAuRITBO9RE (F5P A AThS SRROpressubPslll h886F Bydrogen to
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
wa@omsacdeeg zone of each reactor, silicone carbCTESwa$042338
positioned on top of the top contacting zone to fil
de
0234l 2RAGSRIchBn S BafRuh PLENGRbe %e%ﬁwgab%%nely high
TAN (A of 018) atithi anelow dede tdialgsts peatucesghz ongls product, whlle
caryespondi,n reheat zone, the contacti
mainjypinge hnerude e ?tﬁlgw@ 4 pture stplipsy AoV iblptygy small net
hydr6 higd S’e‘!‘léctbdec"i‘l‘fc[é bidd? r BoPSERE
Y rog&mﬁr ogen gas. t al ygt@hﬁsﬁé%ﬂa@%%tge A%Sfic urgée}ﬁe
prop¢di®s ofile onads fpakb w\t}mle weldctod ptapertes of e idd moduat avelod dithin 20-

f th . F Ex le 12, th
O%é)glﬂéqo{?ge R,(gg‘“? ??e(%&g grgfile ?ﬁn gat alo;/st ggppsepar ed |en
Exgp®ifcatly, mWhoFxanhble 43 eadhhﬁ“ e ALY ﬁltod\ﬁ@§ wal Eroduced with a

bedenum catal yst as prepared in Exa3

net hydeageh apteke by the aredeaegdst ofig mashiéd Not fmded 61 W@ﬂa&udnproducts
o GERARIRL R (RS PRRH ) LR Gl nd SRR ROt

at mOst NYSs 0B PNV CoEMAT the@ddPFRd] WEilk fintdising 88 4He for
was 160NMV (1000 SCFB), LHSV was 1 h 1, and pressure

the cde feero’IRni»@Ve 30The 7veage tesifihe C@ﬁmtmﬁeacﬁgcrzdm@duﬁms 88-90%

o 5L IHRLPIERL Bt 8, 3 G5hP IR OTEEE ST Honc
was 1 DF-al 7%wi thd VGO)fon&ffaOof\thH tegude Toddal THer a@éwgb ARy dfleach
contacti ng ones gﬁvvere se arated as scribed in

crudgpradyriewas 1 %1%8 e Ligstv ot du FIHge Eeeax%mh@vmgmy of
each%ﬁcférh;z/]:b w2kt ﬁ@ﬁ@s\;\?ﬁé@ﬂp&ég{s%é%%&% éxgdﬁs%FB' e 12,

drogen upt ake and

xamksdﬂuﬂe ﬁonﬁdutttf d€idude Hed WitlﬁCiﬁlvstsH m lh)riais,!z

di‘@&e(jﬁﬁs@iﬂ&l(ﬁl Qn@xaxln le@iénﬂzﬂ §ac1a‘}ead§&r deQraﬁﬁ'ﬂ&@%f)ﬂ a8 number
of the crude feed with the nol bdenunm vanadi um

and eqatent € contprsingipuspgerh etlaktesulitding method sgagh tdtalgmoduct
sepaﬁ? 8821}4\%%{ agl]rdg ﬁlggt%ﬁlc\l g}o/du 01y31% V\?C&:g ets%pre gﬁ,}dﬁscg% d gla]':qxample

5. A @mlyfewsRtmityd nagen eqaélabmrﬂ@bmﬁccﬁlttrarme CDiid @Gdé figd flow
it was estinmated that hydrogen was generated at the
to eaeh feactpr weg frpnnihg R e%thsmssor dutiehgtiemrnides seagionf Silipen carbide

t o
was ﬁcgsgfr}i&(;rbeg%‘?gleﬁ&ﬁaﬁlgg r?t\c{ac Q&tHP% %)‘\%s %ﬁaeboétgﬁfkgl?g&lt E?&‘I reactor
contmaecuommcd:nlte&tmg mas s&ﬁtc&ltm catﬁysttsﬂa:rona nmrbralk: rmﬁ(tdnmlverg @taced in

ed.in conventional processes to inprQve properties

the CGRIAGHREIERRE X SHt SR O BLICONH AL Pideher BReneriG tpegbihe fop
contmﬁhg%ﬁ@todﬁw oM Ha deﬁl@lttb Rt I%gggfe&leat%ﬁé BASEh &&%tOEOEEaI

of processing a contact of
reactor wde ldadediinig & blrtdbergrfuhwbd tnat mcwﬁdmremh&aang kysets corresponding

d duct h TAN t ha |
to B R efian ARF EiTTaeibE P ) S P bBGHe F Pl Fivd was
conthddH ¥itHéadh Rhy LARPHILAL Blekhce of hydrogen gas.

A catalyst/silicon carbide mixture (40 cm®) was positioned on top of the silicon

carbide to form the contacting zone. For Example 12, the catalyst was the vanadium
catalyst as prepared in Example 2. For Example 13, the catalyst was the molybdenum
catalyst as prepared in Example 3. For Example 14, the catalyst was the

molybdenum/vanadium catalyst as prepared in Example 4.
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Exanpl es 15-18. Contact of a Crude Feed Wth a
Vanadi um Cat al yst and an Additional Catal yst. Each
WO e@se2@ppar at us (except for nunber and contPeI/USI004/042338
contacting zones), each catalyst sulfiding nethod,
eatle ¢witating cadlidénssepBrahplon 12qt watde asfotlowackhtic biHRdrogen
roduct anal.ysjs were the s a rj in Example
to tEESSRF Focd FPargl © theracthr kel oy N4 (10N SCAPb e T rves 1 h
o i ¢ ALLS, $id | i
e N (G RIRLT Th bR SRR bl flerementally
to 34B1°6\(650 “Bavar 2 perdadof tivasard maintdieed: 25345 £C thorel Z0daetofor a total
runtt 0, tf?}% ot %Som of the reactor. Silicon carbide was
ﬁ%s? |8 4"™at the bottom of each reactor to serve as a

botétamprsgRpostited BRCébntRAGE 26ndiafld @ve?@&e?ﬁfﬁ‘t&i%t&%ﬂ%g in
zone and a top contacting zone. After the

Example 41 \Net hxdrpgaroinsakeatuping sontagting wes daseraipddafoe dadhreataipst

0 ' f h.Leacto [1i,co j\de was
s AShEDS: F20ES Mo AT R Sl0 TS LRSI SR B e
produte add & [Ta0¢ ofAU5 L th Bdnvle A3, et Ry@lbeed uFtatewhdin@A@hge from 2.2-

reactor reactor was | oaded Into alLindberg

. _Each
3.0 N eda S Wad SCHED Rdhg e REiFipd2oheY e 8ratasfine Orig0.S.
o g P PSS o1 1P O ER0 AL 0 AR AP A
catalymsnep hpghrapedusaketesdniarend fiorfxa.0p NanZmatod). 6 Meef/mf {-b.36

h i 1] talyst, In EX | e 15, ddi ti I
scrb B P Rl E el bt TIN5
- POl BORE: Hydrddes upRid Qmuegﬁﬁlﬂ%do?%gaﬁ%% wid el that
e | ybde

additional catalyst being t num cat al yst
hydrqgespeasedngryted hithretth of 1 8F3mi /e 67 SCERpdping @ntaFlieg of the

erud /R Bt e BRI ot (GRRpERP R eBb e fohusiinbpllows
less hy@rogh t@Beliidddan de (58¢eR% YeFhtlveith iaf QMoGA! dHLYBroFeX Lisden(30
cnB) was positioned in the bottom contacting zone,

convetionak precessrsite inpreve erabartipsof Bispdpntaged eyidgh dBreumguirement
r I b N _Exanpl e
for P43, MR AR, LA ORI B S e TR
c 8 dithasallypsiritacn betheicrudelfeed with enhalgbildhan? iRdiuhiicatalyst

Exanpl e, 17, ~an addi tional catal yst/silicone m xture
Prodltcgg achise Ripdvchiaing; T dhativag ievgdhatoive dévY aEtergndegmeduct

' e ing the
pmdﬁr%?% eﬁlﬁ ??@glﬁg%?ﬁ&r#/ g(ge{ngwcz#algsg' prepared i n Exanple 4.
Exanijples ¥ 8.d Comtaxcabhih ¥ande Feed Witle arVincidiurh Catialest(ad 0im )
Addigy ?xap Saly ﬁ%ﬁrﬁgﬁi&%}a%ﬁ&?&ﬁéﬁo? gw}zlg%g\'ﬁd!pgpq%’ﬁtag? clogtacting
zonesy: écﬁcit_aﬁfg@ﬁ%&iﬁgnﬁﬂﬁh, URN §otRPS b @@[grét%nﬂﬁftﬂ?% ramd each

contacting zone. Crude (Santos Basin, Brazi
crudemradyst esalygs weretthy pange asdespuipdan FixempunmdM catelysisiwere mixed

.. Fable 5. FlLG 17 was.fed,to the top.of the reactor.
with SRR EeRNiaC PEL SR T bifnsione B et TR poless
otherGRtAGEAEY TRNGuIPREY BBWCERhAFihOEr #8BomARE PV Beactor to
support of the reactor. The crude feed was contacted

the bejfqrn obteteastort Hdlicontcatbjda was positivace rethe hottoro bf pyaireantor to
serve?%?xibg%&t s;ﬁgﬁ(lﬁrg g%z%c 1%%%&%312&1 afb%cttor%agotﬁta%égg%n% a\f\lﬁraetog %ontacting

zone. After the catalyst/silicone carbide mixtures were placed in the contacting zones of

each reactor, silicone carbide was positioned on top of the top contacting zone to fill dead

space and to serve as a preheat zone in each reactor. Each reactor was loaded into a
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gas to the crude feed provided to the reactor was
160NnB/ nB (1000 SCFB) for the first 86 hours and 80

WORB50839¢600 SCFB) for the remaining tinme peribdl/Ukd81/042338
was 1 h 1, and pressure was 6.9 MPa (1014.7 psi). The

. scontacti zone re he LN . t
vinar gl Pees Wy SRR UGB et ST 1Y b Gl e, e
two cOfadtiig RAntObAl tHeodttohreppért. 1400 hours. These exanpl es
denonstrate that contact of a crude feed with_a Colunn
5 Ivpach exemple, $hervanadipmgatelyshvas reparedias desopided BnExamme 2
' i r of 350 Ain conbination with an
mdu%&d@’?#@%aﬁaﬁfé@lg]l%@ﬁiavi ng a pore size distribution
wilh Exampledisaan pdditontil eatelyet/siliconaartddgmitineni266F° BOs A,
..n the presence of. a hydragen squr.ce, produces crude
positigpesindhe hptiam popdingZe8e: tﬁaﬂgél@%ﬂ@g@?%ﬁ%wg to
! e I y
molypds SRR BRI, 8 e ey R Pl e ARl
catalysgititoneatadbidhmistared 1 p coperds sitiohed fnethe tepeontasting zone.

Additionally, durj.ng.processing, r.elativel mal

B EsgeRe A s addliom Bab Rt Rt G B G R wes
positiTR&Ein{thE Bbtkom cafta&RWoné Ryifipidk @d8itiohdl Gatalyét béihg tier ude

product has a TAN of at nost 15% of the TAN of the

molybdendm datdyst praparddyghemeti®d tescribkd it Exeraplg So dihgtvgnadium

aduced j.n Exanpl 1517 ch t WA/
cannBYSEAEE CubsIATRL B8 b BT RO e BB
5QfExam@levi B afaildiviosd] cathlysBslicors YhikelratIoven™) ovas pesitiand in
properties of the crude feed. Additionally, the crude

the befiaze gentactipeganectith the addipnal satelysh heing Be helybdppupmpyanadium
Y f 0 O e LB BEL AR el e Gt oo

© was positioned @l the tap @andtihg snge. ( Exanpl e 18) produced a -

Bl G et B Ton S RS Bt R R oy ot D (30
em®) 2@1% SshilRed Bechon BoQR S hacT eased viscosity and

ecreased APl gravity, it may be possible to infer ]
t Hade Beintag Basdy, Brazpl fyrriveimpdgsi Idnl Hhavitgsthe poepsrties symmarized

1o, B P U R b R

prehedBrdhel 09 OAABLIRSzEHRSEdtioReEbritat iy 267, @nd boildie support of the
properties of the crude feeds are listed in Table 6 in

reactqn Ghersuderfoed weneamadtesywitlh pashral shescajilyds dxthe prasengsofa

rati 9 o 1 e I
o O S ey SIS LA I 8t {Bosen
gas 16th8 MRR fedDrdyitled $é Jhe redvebrivessIE0 Alit/er’ GFO00IEFB) for the first 86

cont act i gl/g ;2zones was 371 OC (700 OF) for the total jrun
hours ande80 N /e {399 8CB) forflee q@ﬁiswwlmﬁ@ee%tléﬁ‘f MRS s » and

Y i ,

e ERE 8708 P Oyl AR ek il o
343 Wa®50 AEY @as e petiod @tinde hndmaimthinagi att3dB R€dond tod) xi7n hthe of 1400

for 96 hours. In Exanple 19, the crude product was
houryna) yzed to determine TAN, viscosity, density, VGO

COffS8 Exa.n'ffqﬁéé SRRk St coMBLIrAU-QIBELRIB BIGOIARA 5 metal
of" netal s t al

cont ent In me .
catalyst having a pore size distribution with a median pore diameter of 350 Ain

combination with an additional catalyst having a pore size distribution with a median pore
diameter in a range from 250-300 A, in the presence of a hydrogen source, produces a
crude product with properties that are changed relative to the same properties of crude

feed, while only changing by small amounts other properties of the crude product relative
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salts of organic acids during the tinme periods that

the LHSV was at 12 h 1 and at 20.7 h 1. Average val ues
wo erostobI2er operties of the crude products are BODWA2004042338

Tabl e 6 FIG 18. As shovvn in Table 6, FIG 18, the

o O LB AP AT .

hydrcy ich PRkt by dihe dride fedd@sibadvedahi | e the APl gravity of
e crude product ;was 104- 110% f the A I graw

thﬁae@yfwalé%faééhowwrﬁ?@ﬁ@ FIg 116, e cARPESICERRS %ixb@f at most
15% %Eﬁ!ﬁ*zh@ B?fheaglgde%% m%x?:\tngleg 38t171 The cHitR ﬁHHf&déS{: xgﬁﬁced in

cont en asphaltenes content was re
Exanfijtésal 3-VEedch hatie tstahNoV/EdenidBRoLamies 84 %n dn GSygen content of at

mostS1P4 G H R Ot BRE 1570 CORtSe I T RGP oes AL g (o eed
Addlzflts%ng/eﬁle%ﬁmeqﬁoa&%s I{}(ﬁgﬁ#&a I Esaan@@gi 1519 e&éh ﬁ&pﬁﬁmﬁg}@sﬂy of

be 1 nflerred asphal tenes rather than
loo-m%oﬁ‘élntﬁé’ltgnatltyrmﬂthe at‘uﬁ@fﬂsténcy to form coke are being

of HaeREasU i cGuR PheCpHE cd iRt o Bre GRYEES auppre

18) p@éddcs&a Eﬂidﬁl:t WRRLRMasef vikhRite aﬁwdé&éa@é&A@ﬁ gfahﬁy GElLEkR: to the
feed. The sul fur content of the crude product was

- viscagiyy aadABI graniy gﬁthemructso‘hccb nitropy the Hcreasedieis¢esity and decreased

R N N T —

was initBitiont act i ng zone |s greater than 10 h , as conpared
to a process that has a LHSV of 1 produce
Examples 4 of Feed at Vari H@é)s- qu,]@%ppg gypiquas and
Q @ ésaTﬁé Hf‘e%f de feed
s BASEAEH SPENBLR N InAL TR BT S e
are haietl oS atibé ic GG ats: i N enoctss cemlitms peré os ftéldesn a ratio of

RN R e A R T
presstufee‘é’&ﬁsf'@gtl\/lpef (101 8 3ANAREA pSEHEE ST the cbﬁa@cﬁfgfzaﬁqema@m °C

production sites that have size constraints (f
(700 éR)aﬁwpﬂ@ totef fusitome Iadtampde &3 )the EH&WL@IHE@OH@@W&W@S jppreased

Fee ar, | 1Cant ctl
over & gt B e iyl e 6 Fay nERbBF R 1 BURFLA HURE apd W e
LHsvasasrlh&e@beurfo By amp! ﬁldﬁnalﬂ-tﬁﬁle@ at2tR7 heder Jeldurg t he
properties listed in Table 7 in FIG 19 was added to

t hia Exsnde 19.rke erade pedugintiescenatyaed Odlaigrmng hal ygcosity,
densﬁft\ﬁégr oﬁteehp {éstﬂcﬁl {4810 MLACTAk dﬂﬁ’s RS @ﬁ%ﬁ&%ﬁﬁ&&% metal

uce 'a Cru
salts ©ﬁ ltg@.ﬁlfclan:@ls Zluﬂﬁg theetirge parioda tled t}&tLHi$vamsem112 h! and at 20.7 b,
nper at ur Contacting conditions in th
Averéswaéeqs. fapt ¢ BRSO dhe Y Pﬁwguctms\?hwag la’f‘ﬂbli % FIG. 18.
te £
o ST, S B8 GO BAe bl iRle 10 el et
TAN dndGOreSiceB)viscasity mi&t@s ty the TSN BndthivRascOdif1df the psidy feed, while

e AR 90 bR 1S 0 L ST AR 0 e e

A wéigﬁttrgtm SONCERCLdiht 2008 aémaue%?c&&‘er{t@% a@l%)ast 185.1 Phd Qm%f the
drogen to crude feed was 160NnB/n8 (10 SCFB) ;

MCIp p@ﬁsu rapd Wa esihaledBaofiieOtlnasiearie)l relatlve to the sum of t’he MCR

content and Cs asphaltenes content of the crude feed. From the weight ratio of MCR

l--b.‘..: 2 i

content to Cs asphaltenes content and the reduced sum of the MCR content and the Cs
asphaltenes, it may be inferred that asphaltenes rather than components that have a

tendency to form coke are being reduced. The crude product also had total content of
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The total product exited the bottom contacting zone
and was introduced into the gas-1liquid phase

wae@aneddes . I n the gas-1liquid phase separat or, P€T8S2004/042338
total product was separated into the crude product and

pota&?tﬁn sbifing el QfUGhH oFa® m%@tré(f%i bf feltdia PO A 88 iteQame

det et m ne TAN and C5 asphal tenes content. Average
metaladfiitbe cifude feede Tihe opldutt doatend bf the wdeleprabiet wasB0-20Veaf the sulfur

th un are listed in Table 7, FIG 19. The
Cont%nlr% ég%r (get%% a TAN of 9.3 and a C5 asphaltenes

CORk&aH %m@fs afld 09 delbAdiBatedfhalnBRANR LéRIESISRAN bEtaRrdfed such
crude The crude product had an average TAN of

that g LHS3héreughdbeeangactias zag@haméwébarc%h'emﬁ compared3@a process

o SBT3 PSR S R LA D SRS e B o

seledtivsly c_hlP/gdH propertyor asbakdednehiqea lhb&xmj! sptce B cliel @feater than
Rroduct . The total content of potassium and sodiumin

10 ht lpHowp W%%Wrom tape ﬁ@r&n@é% yesselg of tesluged Hamtelaitve to

comfBerbelf SATRIIELE, whelfer SEMESATRD Y ahedk0Ee

disad\aﬁthged\cﬁdersaﬂolbe peffoimé&d atrprodighien sitashatdiané size eshstainits@or
cant [ n o enonstrated in Exanples 6 and 20,

exa%l%q?fé% P‘PQS Sgi n this case, top) contacting

Exafngm a@b‘l’it%ctt(nﬁi Ci‘lf‘déﬁeeggtl%&u @ﬁﬂaé}%}fgg P%ﬁlﬁg The

conta@mgsysteme ainhibe eattabstsr\mjra (cha sameah dEsribsp aExamgls 6. The crude

fecd S3PE eonBacrtg st TR L S Pl BasfadiibsntBy Rty reactor
and é&ﬂa&éd With fHe thvBRa&BREEA thPfwd @indiclng aoﬂéeti@{heqﬁésteﬁceoéf

organi c aci ds was enhanced using controlled
hydrpgerplerraednce adirddeareditct-all ke tvRpeongsesinp Lenesveate epéraied phdifferent
tempe1avéxle§)t al potassium and sodi um content of the crude
product from Exanple 20 was enhanced relative to the

r edagtabtiny @hnditidas tptha |top)6lin$&$1hg rzb@m}exm@ lf@lmveeo rlLIeSV veds 1 h;
the crude product from Exa relativel

tempegHeied fhectpn BNtAtEg/208¢ Hias EE%@ éiOOmFQ{ W&“)@[f aksqinog@ryto crude
feed W5 180N PN2 r@s@@”ﬁ@é&ﬂreb%as ego%ﬁ%? )gv\s

| ower tenper t contacting zone
r e@onmbtutg‘ cdnﬁmohs ghthebbtioml mntam@meomwfmﬂsw(sf QHSV was 1

B R e
crud€ %H&%H&Ol%o b/ g (Rmoss&%) RELHBESutERaDE, §@\f115aﬂge§4 @%{)Of

stickiness (for exanple, ‘guns and/or tars noval
t hdbetatd ippadnetiexitet th@bﬁtorm emj@qtmg uore ald wes introduced mto the

sos-HREPYEF Ser e dBie Ferus RiSe ndoiPle 1h PpGaBh w°

sepafeddBinioSthe cARE ?ﬁiduﬂgarﬁlt g ghetride pR|JuSE Wisserfod/hllR Eu@alyzed to
positioned after the first contacting zone. Exanple =

determine AN ait Codsphaltonggieortedd and a Catal yst as a

a 1a cat al of the
api e PR r BB Rbu iRl T00 3t oBgfh Qafd ol 38
listed &t BANISY, HI6Y. 19.00hgtaide f&dd Habe TAN @€ 93esd)a CBsphilRnsHEBRAtent
enpbodi nents, he slurried with the crude feed
of 0.055 grams of Cs asphaltenes per gram of crude feed. The crude product had an
average TAN of 0.7 and an average Cs asphaltenes content of 0.039 grams of Cs
asphaltenes per gram of crude product. The Cs asphaltenes content of the crude product

was at most 71% of the Cs asphaltenes content of the crude product.
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and reacted under the follow ng conditions:
tenperature in a range from 85-425 0C (185- 797 OF),
w@e@smeives i n a range fromO0.5-10 MPa, and ratiPCD1S2004/042338
hydr ogen source to crude feed of 16-1600N8/nB for a
per Thktotdl contamt.of pbtassiumuihliscdiant inrtkaciud® produd®risht most 53% of
roduce the. crude du e crude product is
the 5@%@3@8&0‘? thg ﬁﬁ“flﬁEP Eﬂiﬁt E}% ngﬁ &redr ThediAd af thercterte predust was
t TS 1062 FIRPRARL QR ARRGTREYS, PSHRE f
g centrffuge The crude product may ﬁgégqgl%%E%QQgﬁgé@#nwd
duringmentagiiekel , and/ or vanadi um content and a reduced C5
asphal,t ene ntent rel ati to the e f.eed.
o SR e TRl ERbmb s Rand PoRaint  BLHB S Reske oppsontacting
temypefah ¥ ﬁla@%wﬂo@;fer tHae tl'l@é’(ﬁﬁﬁc'tlﬁg téﬁlﬁelratgl% FRR&ERBhg 5)18 this case,
those skilled in the art in view of this descripti
botimsdeus tegiyto mﬂimg:edb@ radugtianoef Gssasplaliseescomsint iretdhe @sude product
shLat or th urposeof t eachi ng
relatntk{% goeﬁls ki3 Ialslge?}%??t tcﬁgpelgt ot tI"ﬁ 8“188 manner of

car Ajdifienalyt rddbetidnvfand tdftent bf Iﬂe$a1§ i@l R&alAUe bH Bx%gﬁilc acids was
that the forns of the invention shown and descr

enhppgediugingcentirelladeempriaiira difiexentiplse $'op examitiedieduatios in the total
' tar th
po B IEAL B R R L U B

relatimy tdoihe lrmueﬁ&edf tha thtslegotaskinn aalt sedRen edntél e)f I;HéV&ﬁlid $Bduct
el% zed i.ndependently, all as would be
fmfg%aw@lﬁ aﬁelag Y5y Feeptant cpude fegditotat produeignixiiye stgbility for
eacjg@ﬂgﬁlﬂg a(gfmgagmgd@?@chl@gl on of the invention. Changes
be made 1 n th ements descri bed herein w thout
depTésrlng ng)vﬁardﬁnpdretusmﬁa ﬁrsaa:udltmng eof altdws remvseatltdfolﬁe high
%%1 escr Ped I n é cla AIMS }
mo Sy b et o Nl B3 aShuliies apgiigF msfalgsls of organic
acidsP tHabBdvenGe @Rt ¥ ALfot B M drD afD6r AmPRhEs KAk ﬁlﬁlsﬁsaf Properties.

produce a total product that includes the cru
of: sgﬁwa ard/ongiskisiess &fwxgm&fe g]@m@ dud/pr ia§)aRlemqualobf ithest ur e

corfouft 3500 Ao et By S P PR 1S v

andawatdhe cailgsts), rthﬂﬁbﬁmafdﬁ@hg lﬂ&: 18RI fheRitad sts@cliftindf at Qfg%er
or nore organi ¢ acids, or mxtures thereof, the crude

temf’%”éﬂ“?w"ébﬁ‘tﬁée pesiiongd afieighe Eirtigentaeing zoget ot al  cont ent
Exa(flflﬁgl@ hifaldon i 3F a (ﬂ‘ﬂﬁg @egﬁhh@ & : Gih {IE%JE'?E S éq_r%nA%il?mﬁ‘%l

rans

catal yse amlier ocatalpst@f datapblistt®onc0.0pO1-Si Igregns <6180 021-4fglrzir$§ cf)f catalyst per
ramof fir

100 2 onadE fres) BRGSO IITE: G ARSI dhecrie focd
and FAcRATRHAE! tBe FIRRER LI Sis O{eﬁ‘fﬁp@ﬁtﬁ@ i Paln%r 5o ? -498 e% (185-

or nore conpounds of one or met a
7976F), pessre i o dinge Taipl @.5-10aVIPa) atlaatiast hyeliredeh sofircaws adude feed

th f nd d t al
of 18165 iy e A e e P eaciim mia carpdtce the
crud®@tprb@s tthderdde ProANS 1§’Eepa%@<§i 26m TR &itdTHdt ahd/of fé%fﬂ %P&rHH@feed

6 of the Periodic Table, one or nore tonmpounds o
usingra separetioreanpeatys; orphes|afitter Bndibr cengifitge.i Blati crudaplodyct may

havg g anggé Ef%Na 1ron, nlgﬂ1 tl aorfd/or}%taglelldmrg rcoxrlr‘ge%l(tt al'rllrdeasreéucedec% asphaltenes
content relatlve 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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controlling contacting conditions such that the crude
product has a total content of alkali netal, and
w@bdoalosizes earth nmetal, in netal salts of organPCT/asiods042338
of at nost 90% of the content of alkali netal, and
of t@dch'mlgiﬂntse ekillet invthiealt, the perreed] abansiad ¢ fcabfyingy @@ MeCind&itds. Tt is to

e dyplerstho Tt e GRS A (hEyentionn Shasnran s ribeg et agite be faken
as eR&thHRs bBerfoHRERE ”E[h%’en?s\’arﬁ%[a%%g Hﬁg b@lsuﬁéi%utgg f(%r-mo e

method as clained in claiml1l, whereinh the cr
illugtesteslome dlescaibediensin, perts avigmdcassasahayshe wybsedjarehtertai features

of i Atom e yliized ibferg it Abios ool pPrasent iheneseited n
the &0 bfihabingRhebdrlit oP@ls dkePtRh oF BEORdeithaltSheesiSay be made
equal to or greater than the total content of %b R% én

in th?eqlmwa gspribasherein gtithout @qp;gtng from Theespinitt and deae of the
wherein the total
mvegltlt)lg%len Sg{{b‘%ﬁé ﬁé fo‘hoaﬂ gd%%ﬁ& al kaline-earth metal, in

netal salts of organlc acids in the crude product is
at nost 50% at nobst 10% or at nost 5% of the content
of alkali netal, and al kaline-earth netal, in netal
salts of organic acids in the crude feed. 5. The

nmet hod as clainmed in any of clains 1-3, wherein the
total content of alkali netal, and al kaline-earth
nmetal, in nmetal salts of organic acids in the crude
product is in arange from 1-80% 10-70% 20-60% or
30-50% of the content of alkali netal, and

al kaline-earth nmetal, in netal salts of organic acids
in the crude feed. 6. The nmethod as clained in any of
clainms 1-5, wherein the crude product has from

0. 0000001 grans to 0.00005 grams, from 0.0000003 grans
to 0.00002 grams, or from 0.000001 granms to 0.00001
grans of alkali netal, and alkaline-earth netal in
netal salts of organic acids per gram of crude
product. 7. The nethod as clained in any of clains
1-6, wherein the first and/or second catal ysts have a
pore size distribution with a nedian pore di aneter of
at least 60 A, at least 90 A at |east 180A, or at

| east 230 A, as determ ned by ASTM Met hod D4282. 8.
The nethod as clainmed in any of clains 1-7, wherein
the first and/or second catal ysts have a pore size

di stribution such that at |east 60% of the total
nunber of pores in the pore size distribution have a
pore diameter within 70 A, 45 A, 35 A or 25 A of the
medi an pore dianeter. 9. The nethod as clainmed in any
of clains 1-8, wherein the contacting conprises
contacting in the presence of a hydrogen source. 10.
The nethod as clainmed in any of clains 1-9, wherein
the TAN of the crude feed is in a range from0.3 to
20, from0.4 to 10, or fromO0.5 to 5. 11. The nethod
as clained in any of clains 1-10, wherein the nethod
further
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conpri ses conbining the crude product with a crude
that is the sanme as or different fromthe crude feed

W 00050632@ bl end. 12. A crude product or a bl epdI/US2004/042338
obt ai nabl e by a nethod as clained in any of clains 1-
11. 13. A nethod of pro [ ansportation fuel,
heating fuel, Iubricantgggégigkgnicals, conpri si ng
processing a crude product or a blend as clained in
claim12. 14. The nethod as clained.in claim13,

L whet &15thadiy e BcEE? fiyde BRogRFls@UNRIISERS:| | i ng the crude

P L 6 BN e A0 TR, gl oo
inclddes thehrends prodineg, whaemshe agde pryductsies liqurmatxiteatat §°C and
0.101 MPa, the crude feed comprising one or more alkali metal salts of one or more
organic acids, one or more alkaline-earth metal salts of one or more organic acids, or
mixtures thereof, the crude feed having, per gram of crude feed, a total content of alkali
metal, and alkaline-earth metal, in metal salts of organic acids of at least 0.00001 grams,
and the one or more catalysts comprising:
() a first catalyst, the first catalyst having, per gram of first catalyst, from
0.0001 grams to 0.06 grams, of: one or more metals from Column 6 of the Periodic
Table, one or more compounds of one or more metals from Column 6 of the
Periodic Table, calculated as weight of metal, or mixtures thereof; and
(b) a second catalyst, the second catalyst having, per gram of second
catalyst, at least 0.02 grams of’ one or more metals from Column 6 of the Periodic
Table, one or more compounds of one or more metals from Column 6 of the
Periodic Table, calculated as weight of metal, or mixtures thereof; and
controlling contacting conditions such that the crude product has a total content of
alkali metal, and alkaline-earth metal, in metal salts of organic acids of at most 90% of the
content of alkali metal, and alkaline-earth metal, in metal salts of organic acids in the crude
feed, wherein content of alkali metal, and alkaline-earth metal, in metal salts of organic
acids is as determined by ASTM Method D1318.
2. The method as claimed in claim 1, wherein the crude feed is contacted with the
second catalyst subsequent to contact with the first catalyst.
3. The method as claimed in claims 1 or 2, wherein a total content of Column 6
metal(s), per gram of second catalyst, is equal to or greater than the total content of
Column 6 metal(s) in the first catalyst.
4, The method as claimed in any of claims 1-3, wherein the total content of alkali
metal, and alkaline-earth metal, in metal salts of organic acids in the crude product is at
most 50%, at most 10%, or at most 5% of the content of alkali metal, and alkaline-earth
metal, in metal salts of organic acids in the crude feed.
5. The method as claimed in any of claims 1-3, wherein the total content of alkali

metal, and alkaline-earth metal, in metal salts of organic acids in the crude product is in a
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range from 1-80%, 10-70%, 20-60%, or 30-50% of the content of alkali metal, and
alkaline-earth metal, in metal salts of organic acids in the crude feed.

6. The method as claimed in any of claims 1-5, wherein the crude product has from
0.0000001 grams to 0.00005 grams, from 0.0000003 grams to 0.00002 grams, or from
0.000001 grams to 0.00001 grams of alkali metal, and alkaline-earth metal in metal salts of
organic acids per gram of crude product.

7. The method as claimed in any of claims 1-6, wherein the first and/or second
catalysts have a pore size distribution with a median pore diameter of at least 60 A, at least
90 A, at least 180 A, or at least 230 A, as determined by ASTM Method D4282.

8. The method as claimed in any of claims 1-7, wherein the first and/or second
catalysts have a pore size distribution such that at least 60% of the total number of pores in
the pore size distribution have a pore diameter within 70 A, 45 A, 35 A, or 25 A of the
median pore diameter.

9. The method as claimed in any of claims 1-8, wherein the contacting comprises
contacting in the presence of a hydrogen source.

10.  The method as claimed in any of claims 1-9, wherein the TAN of the crude feed is
in a range from 0.3 to 20, from 0.4 to. 10, or from 0.5 to 5.

11. - The method as claimed in any of claims 1-10, wherein the method further
comprises combining the crude product with a crude that is the same as or different from
the crude feed to form a blend.

12. A crude product or a blend obtainable by a method as claimed in any of claims 1-
11.

13. A method of producing transportation fuel, heating fuel, lubricants, or chemicals,
comprising processing a crude product or a blend as claimed in claim 12.

14.  The method as claimed in claim 13, wherein the processing comprises distilling the
crude product or the blend into one or more distillate fractions.

15.  The method as claimed in claims 13 or 14, wherein the processing comprises

hydrotreating.
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