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SYSTEMS AND METHODS OF PRODUCI NG A CRUDE PRODUCT FI ELD
OF I NVENTI ON The present invention generally relates

wWo 000spe39eers and et hods for treating crude feeBCT/ARINOY/®42654
conpositions that are produced, for exanple, using
such systens and net hods. Mdre particularly,
enb SV SEEMS ANDMEEdORS OFPRODIIEING As CRIEME PRODUCT
met hods for conversion of a crude feed that has a

FIra s drEeeveNanoNef at least 0.2 grams of resi due per
gram of crude Teed to a crude product that is (a)

I'i quite WS@pUm@e@ttonEnerel ¥ Kelates wosystopis ang wepthqgds fﬂra‘@eaélﬁé crude

[ [
redt, PR e ARR Ly By biHro iR, MRERKAM RGARRTLAR 4
m&Ebd‘sT Mﬂﬁr@uﬂt&% embadlnﬁa’ss&lem‘rﬂ)edmefﬁm{ gelate sugyistelseand methods
properties that do_not_ allow the crudes

b
fopeanvsrianef acrudatesh et Bes 2 155idpe seuisated ahieﬁﬁé)% grams of residue

P PSERELANEK 0L Lol ol PRIt LG S .0
Mea,nindi(h) Il cakiov eloye piogbrtiee that sreamprest du eomﬁmsbn ¢to thdesame

end to be difficult and expensive to transport and/or
Prﬁ?%%%%fg Wge &Sfvent i onal facilities. H gh residue

DﬁgéﬁﬁTgwéﬁgggg% AR7hi gh tenperatures to convert
tively, high residue crudes
ar e Cypdecthbt haveoeabeohord yisuitelile properties dimt de mp‘ealhxvuﬂlesrudes to
rodulﬁg | ess V&SCOUS crgdes and/ or. crz.de m xt u

beLS’GP HYcAI B HAPOHEd ARATAEESSEE HEPEICORY TP daqiites, e coBiRonly

refehéd 88 a @Rl aRhstdieridest ures may be difficult using
conventional means. D sadvantaged crudes may incl ude

hy drRigedvadtiged crdes dfjarwotaibuiivelyish pvelsed s¢sadpeofSuch crudes

o R By g P BB Bk A e ARt
High redidad dHiddseflayf @it & hi@stembpbirtd ©Boavattietaude to coke.
processes are produced. Hydrogenation during

Almro@t@@éy thigh w\tdu«h cruges @a rwallmimatﬁéwﬂhwa@s ét lagh temperatures to

dro t|o

prPﬁ gﬁs QU ¢l r a? g %r agrre 1txtqfrr B ?br? rgge%gm Water removal

frdmd @lﬁ@E@sﬂVlb&m@ efildey addlorurodiie & tavesi hf be Q1$ﬁf |cult hﬁlng conventional
transport to treatnment facilities. Coke may form

megd/ or deposit on catalyst surfaces at a rapid rate
duri
R LR G S

pré&dseiny of hymﬁgaﬂddfai@dhmromk@s thrgistdne qnart'ﬂiteu bekydisgsh
during regeneration may al.so dimnish the activity of )
genpally geed &sh ¢ addad. articaipaly if wesabupigel jregments gesplinedrom gracking

pr SR RIDRARCLI TR Sedilor] Afitriiftadt b Sy RBTRAREM Savolves the

uste I@é af actile Hydeshenidi oyt agedbenesded to/\nnhibliamsahmtddviédgments
hTAN rra con({{rl bute to corrosion_of %
frop AR Cacy BETY 18 ST P PRRfUGR apdypr costly to transport to treatment

facilities.

Coke may form and/or deposit on catalyst surfaces at a rapid rate during processing
of disadvantaged crudes. It may be costly to regenerate the catalytic activity of a catalyst
contaminated by coke. High temperatures used during regeneration may also diminish the
activity of the catalyst and/or cause the catalyst to deteriorate.

Disadvantaged crudes may include acidic components that contribute to the total

acid number (“TAN”) of the crude feed. Disadvantaged crudes with a relatively high
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processi ng of the di sadvantaged crudes. Renoval of
aci di ¢ conponents from di sadvantaged crudes may

WO ewslog®3€chem cal |y neutralizing acidic corrponwr/ﬁsml/hn2654
vari ous bases. Alternatel y corrosi on-resi stant msEVa

TANayapeonisbuteitncowesiepoimettl GHROGERtp FBHRS HARIPEFING a0

0cessin e nt
profisSiE 43 1 St BERLcru Gl MBSy Bl o ERIGIO SO AR S
dishdVantaged &fudePibp sivohverchsiniiaip heuttmlaing a”mldacx msrnpqmants with various
equi Brrent may not be, desir "\? met hod .t ¢
baSﬁﬁhA pnaiehy, p@@p%ﬁnﬁ}ﬁt%WF nalfanél?ﬂr%eli‘ gpipmen
Ve
end Y ngodsahE chofeRe CHAYBAE CorS van%sﬁééf’%ﬁ% e e
s1g@1ﬁic@1ﬁfelxpéns@mndr’thu§) ittieouss offeyrroséayatdsistiny mefal @cexisting equipment
equi pnment used to process t %?lgr udes and/ or

mayal $3 §eSoEblSr Suoies sfisthle ERAIPH BRI R ol aadition of

corBsF d@éﬁiﬁt@ Hgﬁﬁaéé'ﬁ)ér&ﬁﬁ‘ badole HralsPbitiiglanddt Bocessing of the
anmoun rreta contam nants, for exanmple, nickel,

disydnathigadrerudag / Biie msemﬁco@omomgphphiwwggy n%aﬁwelwcfﬁct equlpment

d t al t t
useadh PRI Srodrngr B Al S ptoghe S SEBERS frofnd BBty
grau?;ﬁgvag{tg%e\d@rﬁﬁ@) 2y doR@if Al AV higlPEBukle BOfictas coMYminants,

ine 1n the activity of the catalyst.
forBxsmgieanickgledermdimiesindfor gnni Putingerasesfans efzucly cpdan anetal
het er oato (for ex
coRRgen ARy GROCAT ) B B D BRRCSHRD OF A Sy of the
cat%]&ﬁ’(f}tthoo{)&d V%ﬁifﬁe anhadmerste Rich@eposats nfh@rtoahs}ésd @echne in the
netal salts and/or al kaline-earth nmetal salts
acﬁnatb@fbh@wtals'éd in pr ocesses for desul furization of

g:g iy 83])' ?J-}rtggﬁf%efﬁeé flz%clﬁ(?e oq'gérgcarllsﬁoon op&e%%PJms (for example,

sul'ﬁ!ﬂs Sk yieh Sarsl Iﬁﬂf@%ﬂ) p@@gan‘i@ﬂ?ﬂoahﬂld E&tioatonsfhayg i saye situations,
formation of stantial |y inseparable salt-oil

havg ant adverse efifert azeatalptis. of kel megdal galimind oredkabine pith sital salts
and/for _relati

BB A S5 SO o

in pE6H degulfurfhatioe Bfﬁcidihcyl,l Iﬁadi\canh agei msohﬂbdaassltdge pomrdetiatallization

ht percent of conponents cont |but 0
ol s OGR4 B CR F I LB gibiggion of large
r SES nt aged
R e R P
COStSynmieprbedssdsefor h@rdvmgdiwamahgacf orrudﬂjlaslud@\ddﬂmg adilodnt to
diluent to a di sadvgie;aged crude

dispriyaniaged rsuden & lawees ey g H%%PHB?P‘E‘TVH%HPHE% gentrippiang to the
di%aléiﬁ{r?é%thgg?pe?ﬁ%?’ gﬁ%d}n%&l%eﬁ BSRRv&! géﬂerallyqn@é%ez 635’(5 @f treatmg

7 to Pasternak et “al
didadvisitagpdetudes due B B5 tp6206f dibneRtidnd/orahcrabsed cgstg B()ham@l}: the
to McCollu I t al.;
dispdyag s A ifion HE Sggntas a Akl st Grids gy jnsome
t it JAQCh erulge) i nori et al.; 4,437,980 to
Slréétmg de%keas‘f i 4€y591 426 to Krasuk et al.: 4. 665, 26
t o I\mSuPaatknt Isow64352341t@Gmsen st:éﬂm§555§t74§It0 Clgmgal. 13;@47 797 to

et sc
oSl b T30 O Kiggt & S phie RiFia £ 200708
MECHIE 3t 41073, NBS70320RBACANEE: o104 Rey 508 eisBaind] Ir. et al.; 4,127,470 to
20030149317t o Rendi na,
Baird, Jr. et al.; 4,224,140 to Fujimori et al.; 4,437,980 to Heredy et al.; 4,591,426 to
Krasuk et al.; 4,665,261 to Mazurek; 5,064,523 to Kretschmar et al.; 5,166,118 to

Kretschmar et al.; 5,288,681 to Gatsis; 6,547,957 to Sudhakar et al.; and U.S. Patent
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descri be various processes and systens used to treat
crudes. The process, systens, and catal ysts descri bed
w0 noosie®as pat ent s, however, have I|mted appl i pebUB200y042654

because of nmany of the techm ob
Appliion Prbliein NiscURRN R do Bermdlas st aaDFAoTid e Rendine,
esi rahl ' I e
aesP RS i FocRiR g bRferk g B1RER Sﬁl&ﬁ% P bR, i, and
cathl§Be dayibbdircihes patent S lhaWe\mJ have élnrgtpdaxpphcﬁbshtgfoecause of many
hydrogen durjing tr ?tg% O her undesirabl e
of the sesdpicrlbroplsris sakto PYSel y hi gh amounts of

und élﬁf?%sedd@ yélagl % %%raﬁ?‘%'ﬁdeﬁﬁ'bﬁatprﬁﬁér}ieﬂfﬁﬁbxample

or gani ca teroatons, and/or net al
relamnamgn assile, a Bmdenqyrto perrodesyuipment andiaadendsney fcegpmsume

in conventi onal ortati n and I r eat,nen
relptshy e e i 6 SR, Dehds TRFFAble propprties
1nc‘fﬁe%l¥ﬁ%el¥ hfdg%’ A REESS N E4E81 HbmpdREts (fol BLdgIs adlatively high
usage o rogen during treatnent. Thus, there is a

TAN gmgdmmaﬂmboembhctmoatoamd andé@umetahcponﬁpé@l@amté} ueppserestics tend to

e o e oA s Sl
1no?éa99@5c§rkc%§ont BédreAEE cABIySt 18 Shrbadel plugSlyMARYo:Ghcrbiiied usage of

| Aventi ons descri bed herein generally rela
hydhto gﬂyémmgtr@melﬁe {Thosshéreis & significentegorpmaic g tichpigal Freed for

o RO o RPN o R s

crii T&Raa%%ﬁ Fﬂo?eﬁﬁ&hak Aeandredosirabescri bed herein al so
generally re e to conpositions that have novel

NVENBHANt s t her ei n. Such conposi tions

o
DA, 1AL 90 A0 i

a @lﬁ(ﬁg@édf Wﬁg ané bﬁﬂﬁreﬁﬁgﬂyﬂﬁ to rodiel astivtad) pmdnttaccﬂmpng;ug a:c crude
crude feed with a_hydrogen squr ce int rese €. 0 :
proshvst and, frpsoancenbediments; I@Up‘ioé‘é%gé letgas- ﬂwalg EFEtbed herein

als\égg(%rg%aﬁ}l PAste ¥ ¢ %c?sn@nﬁ gﬁ@é % ?&&nﬁﬁﬁ%ﬂs% %oﬁponents therein.

cont al ni e Invention al so
SuBh @Nmﬁ@mﬁhsnﬁh ibe dbminqdmmsmgrtge systanuscndpmettiodst Jescribed herein.

S ounide Trvetiin P e sateBed pHace e uigpR; figbing
coH{aQ%%?cﬁ \/\ﬁ dL Bl wil H%B% dh\@hrdeng iieds8sehBeo £t more catalysts to

erelnt e’ cr product is a liquid mxture
pr@duca BheOdgndanptofudtDdhévea, orgtor lmms vf thaeatalystsronyuaised § eatalyst
conprising one or nore transition netal sulfides, and
COPW@%%E@IFeeWSéed having a resi due content of at | east
oBL4HE a AR préduct, comprisin
det elg{r%qﬂg%ﬁtm a%#&ﬁwg%%gﬂ%g%gﬁr anét‘}:ii %ont r oIpI I ng prisie:
coomnnmg:a crge é@dcwnth ahgdregahsoutestin thepresande opersRranogggtalysts to

t
rodnotaipiabbarBe Rt ingtud AT BE pgRT Ve SiE PRI et is o
1RSI R0 055 6C W& 0R0P AR, at RAS dnbef trRatagt@in@iding one or
ctane number of at |east 70.The invention al so

mredransition meted shiddes fang thepandenfged having e residigsentent of at least 0.2
: tact |
grglgg}ﬁﬁgespﬂgpplrggorgp:og‘eck@cge £l 86eliiR ¥ k@ﬁf{ YA AEBS307; and

’one - or nor e’ cat Sts
controlling contacting conditions such that the crude product has at most O 05 grams of

coke per gram of crude product, the crude product has at least 0.001 grams of naphtha per

gram of crude product, and the naphtha has an octane number of at least 70.
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produce a total product that includes the crude

product, wherein the crude product is a liquid m xture
wW@r0085606 and 0.101 MPa, at | east one of the CEBCHUSBNS042654

conprising one or npre tragﬁltlon net al sulf|

,_and .
© e i icOdHo P AMeuTie BBt e ACTEE PiRE pofibiising:

congae? gg ! acrnqu ed \2@#&%&%@% %&ﬁ%@o%fthg giaégtgng%t%? g?el: I@ﬁlélore catalysts to

pro€ Gy @t@tdl @ﬁ)d@@ﬁ’lﬂaﬁ inclndessthe brudh atoduk “dlemmetmrco@dmroduct isa

k k
liqu B st ol NP ires et e s oG RsiRe fasior
mopd. treﬁ‘?[%%%ét?ﬂ%lt%@ 88 tﬁ@@mﬁ@ Té%ﬁ@ﬁ@l}l@%\&bﬁ&u@cd’n'f&l@ 3t Bideast 0.2

erature of at nost
graﬂﬁtoemmmqaebgraﬁsamm@a feod), d92i8BEMinzd @ytASeTMrM@léO‘é P3d0étand

h 0,.05 f
conaUkRIRORIeFES FRRSRe GHOaTeb g Ot e eaus P ips §ptsEEhe, the
ker8§ glﬁﬁ#ﬂg g@leﬁétlé)d?grﬁﬁﬁq}f‘éfomﬁféﬁ’ﬁéﬂ Shid®f keRRERS bé Bgednined by

a hydrogen source in the presence of
AS@MMnthmiiDél Soathel kesiseng bavpngal Greering p@tlbat aﬁ@@ﬁ@r@ﬂu@ phat most -

30 P& ag deregminpaioid Sy Naethod et indlyfe b Sl B tnost 0.05
graﬁﬁeof%kéf?% g%ﬁh%ﬂﬁl §Pﬁ&]‘ﬁgfl sing one or rmre transition '

et al rude feed having a residue
contTaatinveftiat albcep\mwldés 2 n@ptlmdaofqﬂod@mg:m@ué@pm@ﬂdmmpﬂsmg

iS58 e e g cont et g SO oRe 4D e
progﬁge 9 )})%du“cf #deineadi gl cNde'%r@dd&?'v@{grelﬁ #d @ud product is a

tomc drogen to atom c carbon (KW C) in the crude
liquidauintitre aff 2563C amls@ 141 ¥Ba, atdleast bes of the gatBlyAS TAmprising one or

Met hodD6730. . Th ventian rovid
ol AR S b OE e SR P el SRR & ast 02
grafditeedi@Rhaiotdin Bf E}iﬁdé Qe NarRionG6lling cbﬂ@ctﬁl{geécﬁlﬂﬁﬁ)ngfsuch that
one or nore catalysts to produce a total product that

thei aredagtedudt hes atrmoeRs Op5caterms of ekermer eraphel @pdrIrOBRG AV 2 weight

ratlgn%fa aér)cfmigﬁaérgrc ? étglgl% ca%éo éﬁ/@g ﬂb%lg %g}de @du ??% %ts 1.n7 5, as

detgﬁﬁﬁladﬁyWSIMMetﬁ&ﬂDﬁhﬁ) cr ude f eed havi ng a r esi due
content of at | east 2 grans of residue per gram of
cr u(:réle ﬂl@@atlolaglsw étOéfrrdﬁs AaerthYd AOFRAUERSY EFUEE BEPAUCT RRMBrising:

coﬁrﬁﬁct rﬁ&é ]%e ct> éé?\ 91%9[{11 g'n% Héecofccﬁl'é ??ﬂo(r@éegﬁlysts to

crude contr ol
prédReé afdtalﬁﬁodmiﬂ dlat imhﬁles theferiidegirodune, Wlnemeiﬁ the aude proldas;t isa
an atomc HCratio of 80-120% of éhe at mc HCratio

liqnid mire a2 eab0. 10K aisassPBraEBeRA Il compLisig e or
mo%? ?réﬁéq 1;1 %eﬁi % égl?ntfy ?rlllg n%d%efz éﬁﬁ%&%ﬁ@ @$nt91f1t cIf B€least 0.2

grﬁﬁy@iﬁeﬁﬂ@ﬁmtgrhﬁ‘ﬁf ngldalfeddeaﬁsdetﬁnﬁﬁ)eﬁ ‘tgyrﬁﬁfl\/bMeﬁ@pifEf’rﬁéﬁ and a
gram of crude product, an t ha
welght i ShAeRRIe Poftogen fedsmio proam B P ecedptb of fbast 1.5:

Ql%koqﬁﬁ @orﬂ?cth g‘éoﬁ’(iltl%éjé%ﬁ kA9 tHé &ﬁdﬁﬁo@&&ﬂ%&n atomic H/C ratio
ISI contacting a crude feed Wth aq{g“crogen

ofsourzo% ¢frth¢ htentie Hé@mim affthocmde feedpthe cosle prgdicthaving a residue
pr aquct

t opr oduce a_t ot
copieBRat Mol RS g el Gl hed A5 arg st by aSTM
MéhodP5967 andcdd frbalyRaavily 2t RASH0.00Egams b QaytAbapersram of
conprising one or
crude product, and the naphtha having an octane number of at least 70.
The invention also provides a method of producing a crude product, comprising:

contacting a crude feed with a hydrogen source in the presence of one or more catalysts, to
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~ detsraingd brok®l"

nore transition netal sulfides, and the crude feed has

a residue content of at least 0.2 grans of residue per
w@e@sied3er ude feed, as determ ned by ASTM I\/bthﬂUszoo4/042654

D5307; and control | | ng contacting conditiaqgns ch éhat

proﬂmze acioted proshugtiibet inpldes the eruge @rﬁ t, o¥herran Hie progyct is a

ast, 0.0
tigw R el S0 BRI Dt See AP GeE S pifl o or
moﬁeet’rﬁﬁﬁf&l ;méthEsukdeg sidehe onde If&ldr]gs arestidite coatent tblfeat least 0.2
erosene having at |east 0.2 grans tics I
erage et e SReo! Gud @ép@r%dﬁ%@nwd%gmﬁﬁﬁ ShpagT; and
h
cori%rn & Earcélggggfcpbﬁys siéh @8{ glg% gc?iec?lr}]asﬁgdﬁ%ram of crude

prolBéth @tdeﬁ 8%0] gedmd efmbhihaibd ngphstha;hmﬁng/atcmtmgagnlmr |of at least

(V&) , the VA& having at | t 0.3 f
70 p?éﬂea)gfr(b%)bsrawa@fksr@s?%’& B RRE PR HOHeBEB BgRerovene

e TS R B o ascmned S

Meieidio$ll 8%, ajnd ﬁrélherdsgnedlavmg:haﬁp@zmgjmmt a artpmperpige of at most -30
contactin acrud d n source in the
oSOy ohS] Y MRGRd 38 4628t G p BBy Vo £l

i

VERE VR bR B 0 et hartcl ol AR V0 Atermined

by TP WiEhqr 368/90; ahé aBmbst@ui graink ofi residae, as&iemﬁnmﬂd y. AYIM Method
MPa, the transition nmetal sulfide catalyst having a

D5t°’87al of at least 0.4 grans of one or nore transition

?rWeB grféls@ﬁfo Rk éh(gd)&%roaﬁc‘?i@gsé thae pfﬂ%ﬁl@ﬂ comprising:
suI be ca yst e crude feed having a resid

com@crttr@ﬁ crade feed athst h}@r@egrsame o thegésgnes qfeme@r afmr@f&atalysts

de feed, de ASTM Met hod
coRBRE G PRSI oR SR SFEE COMaR: P ARECEE Ao EHRRtit ST utes the
erfde %g&ﬁltct fgg&ﬁﬁ tt{&%délarg&xﬁ ﬁ@aﬂ’ﬁqﬁﬁ nSiRke BEXS @ MM {01 MPa, the

de pr and the crude product has a residue
transmm:entemﬁulﬁﬂe naislyst3owingfa totad of eidleaiti 8.4cgyame af orsf orTAQre

crude fe S determ M Met h
e R G UG 1Y SRR PO B P GG R st A hpade feed
haﬂhg dYEdiduc Rk 8F ﬂgeast?@ DtpRsihé BOredidaé p@iﬁgrﬁlﬁeﬂf cmd%ffeal as

hydr ogen source in ‘E)r esence of one or nor

deteanmegi btyskwmietbmh @5 30t;ranf speirelHngreenipcting] Gpn@lélons such that the

P el b PRGHES bk PpAEHE Ao 6k R Forace

préﬂt%f hs& @Eld@é:’c&ﬁerﬁ € aOmd BOMPeE the i‘@ldule&bﬁﬁehl m‘ﬁ‘thereﬁudb feed, as
sul fide cat aMyst havi n a total of least 0.4 grans of
Methpd Dod ’Fret al sul fides per gram of
transi t.ion I
hav % ll&VeﬁlltIP? MRLRG g%céuéé]éts ﬁ?&fi@@l)f ﬁirodlééﬁg 8%!8.81%%&1%%{1 co?iprlslng
coftiab 9L Eruae !fee@rvat‘ﬁ Ohydro gehesotimedn tlm’pieielnee of cmtearfrmﬁd catalysts
havi ng a resjdue content o{ at | east 0. % ﬁ
coppEisinga tresitign ety sukids gatahsble, Pragkf e@d:mall g{q Peighat includes the
cr§RH ?&&c‘t Noh &GO %rﬁ@{pl%ﬁﬁa il Qﬁg {ahRix &t 92 PIOSNCE. 1 HBBIPa, the
rogen content of at nost % % of the nitrogen
tra"ﬁ@lﬁbﬁ mtetalfsulfiie catalidehdviresla tosaldf dast ©4 gdamquanhﬂ@t nfvaie transition

reS| duecont ent of at. .nost of th Si du ent
mejpl suifides pargrapeRidrangitiep gigte ﬁPﬁﬁrdSﬁéWFYé{aﬁ% e‘i\ aving a

mﬁj(gé grc%h{éﬁgoﬁﬁ %%TASTI\FQEQ oPARBA e Per faf &Fb?ucfeq@é@ hd ke crude

eterm ne
feed having a residue content of at least 0.2 grams of residue per gram of crude feed; and

controlling contacting conditions such that the crude product has a nitrogen content of at

most 90% of the nitrogen content of the crude feed, and the crude product has a residue
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Met hodD5307. The invention al so provides a nmethod of
produci ng a crude product, conprising: contacting a
wae@emdocieed with a hydrogen source in the prespOmESmN4/042654
one or nore catalysts conpri si a transjtion,netal
comeitiof emesti 107y Sf tHeaesANScRABITROA e STidh desipeheteifafiiogen content
is 2468 [ N RIRINB cbMBntGE Yl GotBAHEby ASTM
18 a}ssl}lce%%fnqegibg{%@ ure 8?@;25%(: ané 0. f01 1I%/Pa, t?}e Y
Mdiicad53070n netal sul fide catalyst has a total of | east
0.4 grans of one or nore %%qai;stjti n.met al sulf'dtesﬂper.. )
gr afPefnvestion alsp areides aAmeTRLeT RIpIHGIRRE? EiE PYAtuct foaprising:
f ta?liﬁll'g I/ sYfcE irf BRPEen&f ofnelo® &fre catalysts
°°‘§5@g’%fcgﬁ‘gen%@§?‘ﬁﬁ / %&ggr gcrzlalmo crﬁdeofélgd, ar)%l Y
corapesiag dtenficen nteted salfide satalyst to pnednee addtabprofiecidhat duckudes the

ranms,_ of residue pe ram of crude .feed;, an
crils R TG HEER ORI 4 PTG USRS Tt 1 g QP the
i S¥TBasPh.4CRk8s BEbn DS @AbRtransiti
tralggrlﬁ%gﬁltﬁtraggﬁgta E oAt s gg"%{ et s e DAl N T v Fe e

meta Btkides pér gamrof$etalieamsivionmirtal il fideratatyshitemerude faed das a total

.crude feed, e G d . i d t
NRIHE b RS LIS PR R B BT gt ere
fecdls WREL @l totdnVbF & 16200 8 tharhSoB%sides périraadfioydé$ded; and

Met ﬁod D5863, and residue content is as determ ned by

comBNhg/bertiadDE30Aditivhestch kst theonudg riodpeidias degos ORt grams of

of produci.ng a crud roduct , .c [ $l0G: t [
ooy R HE 0f e Rty ARGE I s ER: b RN PRRRAE G & most
90906r tAE NiIBI/Be 6aHitadtioFtife GOdefcbs ithgcradé pridatthiaem residhad content of at
sul fide catalyst to produce a total product _that

mash30%ad¢he tesidbe gensensiof thecarudapfsed.emd wheeeie N1OEF p FodeRits as
. s e e _
acleFmfheit o b TR HOE pRisGE bl e Bkl sk Jeichified oy AgTM

MéBa$Ds5Q0#A grans of one or nore transition netal
sul fides per gramof total transitian ne}_lgls sulfide ..
cat dihgdnventing alsp paevifesadmethod AGPTRIGng A c ﬂPF%‘Lr\Ct: GPIRFISING:
| t O [ 8 I:

cogﬁg’g’qa}a cfd ge%d% 9 h\é(f/rp %%nusrou&% in %&35{%%0@ L8R §r8R8te catalysts

e crude feed a resi content at | east
cofhpdisipiartansition esdtaluelflercagtyamogfroducedeofa prbdueiritiat includes the

SR X T
tra%ﬁrs'itt)i ﬁg‘l%e?%réhﬁﬁte cgfalﬁpﬁav?ﬁ%?%tél %?]9‘@ 1809 4 lofdfe or more

as a residue content of at npbst 30% of the
traheisiod nestal Golfies paf grimef totaldeantitiod mathlenlfide catalfstithe crude feed

e e LS o B BB B
crddEreb AU ARES 8 es u%g:gﬁi]feﬁﬁ’éﬁ@a%t @2 RAROS 1RidRE PAHUFAMA GBS Brude feed;

ransition nmeta I de catal yst conposition,
andeoptroliing gontattirigmmnditionasishithas thaerudé prodieidaa aguidur content of at

t t to f I,ti t.al ide/ I .
ey S e BT 6 S 0, P FRL g
coﬁfﬂe(lrjﬁ ofAHhALE SO diftndaiIag BsntEm Jf BdBrade foall SxhereindliEur content is

and reacting the internediate with sulfurin the

aspictesmined byf ASHY Method D424 andregidve sentert ip podeieminedbby ASTM

M%{h%H%SIB'OQn metal sulfide catal yst.

The invention also provides a method of producing a transition metal sulfide
catalyst composition, comprising: mixing a transition metal oxide and a metal salt to form
a transition metal oxide/metal salt mixture; reacting the transition metal oxide/metal salt

mixture with hydrogen to form an intermediate; and reacting the intermediate with sulfur
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The invention al so provides a nethod of producing a

crude product, conprising: contacting a crude feed
WOWRa0k/063986/dr ogen source in the presence of 0nePOT/URIINE042654

catal ysts conprising a transition netal sulfide
in thapadsyree afonpos awé@gxdrﬁfaf%ﬂnsﬁ? gERsieee thediansien tetl spifide

& ude product, wherein the crude product is a liquid
ca yﬁ%tture at 25 0C and 0.101 MPa, the transition netal

sul fheerveatial ¥sé provides aseshad of modidinomcmde atodsot, foniprising:

t he crude feed having a residue content of.at |east
comfactingechadeofecd B8R BRIe GPUIRE Gt e PEENFefpie.gg Tore catalysts

: i ; h des the

coffBhh ek Bt R Ml e e oL 0 A A
crudle pr@iict, efhesdin thestru®OStodibct isveliquid ndyeredrRSeitt ansk 0.1 GleMPa, the

de feed;. and inth | .sulfid .
trapihi Pt FUAGH CAFHRICBES AP P AL O 57 G foed having

a ngfal%ecoﬁ%t gf satat 09 imé 6r feSiiR erlgrafi Dfchid foRL, 84 determined by
oxi de/nmetal salt mxXture; reacting the transition

ASTM Method B&B0Etcahtreliing contactiworditipahsueh dred descride prodnst has a
an inter i,at e; d reacti.ng the interned, W .

reersapentog ey sl bmei e gREo s IR R B bl e e

traREi0ON Gt BELAHE daalvki 9 BbiRIaBle M hiikide aGainaitips imetalldide and a
Invention al so provides a nmethod of producing a crude

mapaledln ¢¢ formonipanisgiongnetelonidameialsadt wixiee; feagtnghe Fapsition metal
h in Lt O .
xR SR s b5l R p TP RE e SR Rectine e

intefrkéiRatd -GG fur WRE Brederich@f 6h¢ieempredtidedcaitdns td pryduet the

m xture at 25 0C and 0.101 MPa, and the crude feed
transitipmanetal spléids callyst. gr ans of resi due per gram of crude

TP FR AR TS BRORZE LR B

coRBEaNStnde aledvEfss hpdrpgst doarcedh thehreseapoof aie @n@€ catalysts to
and 0.101 MPa; and form ng the crude gr o,du?lt, erejn .,
predyse @ﬁ@g@r@ﬂ@a@@t ippdades lgl@qfcr@qleapﬁogpctcw g@mﬁ & §iyCE Proguct is a
T e L R e
red@RR pdr heany S e hdy feed, @t deteasnedthy3ASTMingletiod 4 BvHs producing at
per gram of VGO, as determ ned by I.P Meithod 368/ 90;
leash & paktions thegotst p)é)(dgﬁtsasdzfvap% lcalgfé’nmgg aﬁ%ﬁ%ﬁﬁ%ﬂl %Vhe vapor at
. ORrpRD AR i | SRR dRRleProduct has,
25?& %451269%@ pr oﬂ%%ll fﬁgﬁg&gﬁﬁgﬁ%?%&cf , gonpr I Si ngef:q)ro vt as, pet
gra i anide peoduct ratibestfle@] guamb ofindphtirap hemapbibe beving an petane

Rt gigttal o hel C0 aes arnERenin g G Satioe S e gpams of
ar&’ﬂ%ic%rﬂég ErahPEEY 8RS add&BhidED F BN RM0d 68310, bE@BEmEt D.05 grams

grans "of “resi due per gram of crude feed, as determ ned
oflrgsidAST M ddterngdedBBA3TM NMethodddE303r oduct is a liquid
m xtyre at .25 0C and.0.101.MPa,. and the crude pr | S
s, Thegh o 5F 1P UdE HraRORe! PRRF BT g P afbrising
co‘ﬂfacﬂﬁ‘ggkﬂﬁe rEduew I R R MAARuRE iatthd BRSdnco 0O indkguite daft catalyst
C

monocyclic ring aromati cs per gram of napht ha,
togsatbice p otalgmroByct AST indledes gt odugt, Whersin the gpde feed has a

rrans of di.still ate: and.at. 0. 05 .ar :
rotG00 Srrdint gt atfsps P wae Be PRI P e B re8d g determined by
ASTVENiRR 393909, BE eMiddesoduciBtalgidiipiedy el Ag aad OriddevPa, and

roduct, conpri sing:
thg crude product Irg;’ per grr?m of crude product: at least 0.001 grams of naphtha, the

naphtha having at least 0.001 grams of monocyclic ring aromatics per gram of naphtha, as
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contacting a crude feed wth a hydrogen source in the
presence of an inorganic salt catalyst to produce a
w0 edoaloe3so®duct that includes the crude productPCSI004/042654

the crude feed has a residue content of t. ast 0.2
detgrralﬁt@d by ASTS oD st (et sl arand i gt 0.05
T R%@ﬁo offuct is a liquid
%E?Se %%‘E%gggal@% (gb}ék?g%& and the crude product
h as The @vegtienraled pmvidbs apnebotcof pradudiegs crude postiugl, aomprising:

of diesel, and the diesel has at | east O.

confpeiiR 4 Q,fg "p@ﬁ githA Isrdregeasaprce fy thydy %srepﬁqqif&%ﬂgoqggnc salt catalyst
to %‘é@ﬁﬁ ?eas 8{ ?@ﬁlﬁe@bhg Q@ pAduc whéE tiRGuddRed has a

grans of aromati'cs per gram of
resiEo, coﬁ’&ndﬁ&ﬂe‘msm@aﬂ gm;nsl &f retithinopier 268N 90 crudp deegls anddermined by
resid

SRS BsS e 5 B S GRS 5361 e, e

gé’ﬁﬂ Hctthal Pef rap OMGle pro@HaY! Até4300.00D Bianes dfilesdl, and the
theg(grg fee \?\Iltﬁﬁl grhydrogeenpsource in the gfresence

diesal Hasat pastioc3 gmints of athatiss pclogrplmozf \igsels ag @qtgqmlpecbhm[ﬁ Method

o bR} UBEE i, V6, RPN YRSl S womasic e

grdd®f W%sﬁ@t%ﬁnﬁ@& b§ IPMétHétE%B?QU @Al aDho#tt0.0Rgains@f Zesidue, as
grans of residue pe ram of crude feed, as deterni ned

det@ymﬁsﬁwmm&/lﬂbs@fﬁg@?}d the crude feed has a

ring ar o :
iy b 2R AR BT RERog ineh R byl ShffRsing
coﬁﬁ%@@&ﬂh@é Fded GviONhRTED gd‘igsoﬁﬁj&dh theqiisseacebf ztﬂmabrgdurcl saly catalyst
t he cont actlgdgwat nost 0.2 grams of hydrocarbons that

to araslupoe tasdime amaém&lud%ﬂ@@ﬂbd@dﬂf@d%ﬂfm’%n SHceIngs poguct is &
iR s 0 PSP GRS PLORE B SRt 02

grﬁﬁ@ﬂﬁﬂebl@ﬁe par@ntof ofudatfedds %ﬂet&%lgecbbl}t AS'I‘MIMBt]md D5 307 and the

nmonocyclic ring aromati cs content the crude f (%
@{ hasrrRORYFIPIETIRG AYMAtisheAnte o gahmeﬁt 1 graigs of monocyclic
%r egsé%%r g% Pﬁﬁl@@ %Eg Slau ??:égggll%g %(élgcﬁéét?{)ét duogﬁltﬁh§ Such that

du@l(ﬁg}ﬁlﬁd integting enmasitO. hgramser hydrotabonshatare nh’ymndgtmable at 25 °C
source in the presence of i.nqgrgani c salt, catal
) W1 VB e OBt R e (YA o4 GRLTT iae S iiAgce, and
i
Sugl{i ﬁ%gfh% 8%3{ gdtflééfll&evap lgl'bﬁgﬁrcﬁé Hﬁg %Fon'la?tlcﬁl c&ﬁt&'ﬁ of ame)é§tl5°/§ greater

e cru has a residu
thaontmeabcyelic aing laasitiod oantgntamfatheaérude &eduwheprem rg@mwdﬂc ring

crude feed,. as det er e T D5307, and
arIRaticscqnent is@§ dAEENIR, BV%%%&}%%?? expressed in

gr anp,OhyHiRhiae REFidEN AMe@bd oF ¥ ﬂﬁu&ﬁﬁ@ r@lRGroduct, comprising:

controlling contacting conditions such that the crude

coptaoting & ctvas feed witles hydrogemsaanee ipfihepresangs of gysograsaicesalt catalyst

t han,t he ol t.of, the,crude fe
BT oot S SRR s oSS F e el product s a
d Rxtifeat DB Ve Rhi 0N 02 INEPa, REOMLEE feed hBRA ‘r’t@ﬂiu@fcontent of at least 0.2

roduci ng a crude product conpr|5|ng contactin
grems déresuled pol gmmapﬂw@ﬂeofg@d; as d@tpﬁ@med] Y ASTHM %@h@ch&W and the

n a aIt a
orfteer P dast e da et B S Ut bl SR feco
arl REH6link Soabtihldorditiont biich that B5c08e produé Hh@lm Memns content of

the crude feed having a residue content of at le fa
at least 5% greater than the olefins content of the crude feed, wherein olefin content is as

determined by ASTM Method D6730.
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0.2 grans of residue per gramof crude feed, and the
inorganic salt catalyst exhibits an emtted gas
WO pdos®e9BON of an emtted gas in a tenperatur ePCEOSE04/042654
bet ween 50 0C and 500 OC, .as determ ned by Te Q[ral D
AnaT he inywiorrslesuRrevider T RSOl Prodine TPIRPBEN e ising
ondi ti - i Y ik gArISalt catalyst
corfile el BHEih 4Faichen ONEEIPHEBIENCIR o IREG Sl cataly
to frbde arontpiductahatabcludstthd0udo pradnet, whsicuibe comieaneduct is a

e S S LNTES B P i B ot s
0.2t Qﬁ%siﬁuéfg&{g%%%ff CRIGRIEGI, RO heGhMEENIPEABGEATyst exhibits an
nmprising: €o

I ng: acting a crude feed With a hydrogen .
emftedreae ifflectibreofaresmiticd gasf inarteinporatiue rangs Aetveent 8| (snd 500 °C,

.od | d h ' d . .
os daterioed DV RGRROR! SHOYSF heroppaa CERPEng St Kifacting
corftfitidr si¢h MAfnE lcillgﬂa p%gt hie kg chiftesl, HigpSesded RSdralue of residue

content of at least 0.2 grans of residue ger gram of
percgramefcarld, prodvet, iofiof masti 3 s of the cesidieconteabefihs sawle sged,

| east two inorganic netal..sal t |ROr gani c
whereiny residiic ¢ ?lltg§ﬁ5f %it?rgméeﬁi W??‘e\%%&g‘?qﬁ%ﬁ@m i on of an
eni hethv@asor As@pioPtRe b aidli®l 6Rftgeucigsa datlepridnel cdyprising:
Tenporal Anal %s[s of Products (TAP), wherejn the
comadtmgedradsioph Mitie hydrogea rpwica i the Presspes qiangpergaup salt catalyst

a), a DSC.tenpe ur f t t .

o R AT L0 PR e B0t
lighidQhiaRE 6t Z2Q a0, 20 YSIPa, tiedreterfesdhdsiangsidontantdnt ofat least 0.2

conditions such that the crude product has a residue
graporafapsiducgs geas eficiude éqegn%le HHOTRYHES gﬁ}’bca’gazyst GPARTISHS at least two
. crude t 9 ' :
RS e gt s OSSO0 Bfcion o
an @Rfitesdnd R ¢l a smAtiiMeveh deo ds DGaMined e Tempenat Aoalysik 96Products

provi des a nmethod of producing a crude ﬁgr og‘ﬁct, 3C
(TABhpthessindie waifiehats 1H§e°a“°6‘rt%}_ CIRRERAREE I DeTRGR BhR R
ten?lgelll{ttﬁlee déﬁt {36 dH QT RN q{lo&@?]i'c R ] (R arﬁﬂb?1 a B @lherature of

produ t

ce a total product at 1 ncludes e crude

thepihothanic, saloatalyist) ahd eordrolidieg gmombtiog comditionsi syol thapibetonnds
at 25 0C agd 0.101 MPa, the crude feﬁd has a r$si %ue duct. of
prgtyqt Basa T6FICug Cqribeil exgrossegh R LBy of gl ReT g §f Spdg product, o
at 1?1{?%% 6efe rasdileloidnt Hede RYudb S, Wakhadh a0 éontaMds as
e 1nhorganic salt catal yst exhibits an emtted gas
deienhined biy xS IOV MethedrD8@d gas in a tenperature range
bet ween 50,.0C and 500 OC, as.determ.ned b i
Anal v eppiom B gEreste paps oA REPBHEURE R s REREG Samprising
coffa 3 crRHE Pecti RAth Ahy@bstiBsofcetii thetprogtacddOaliabrganic salt catalyst
produced is at |east” 5% greater than the vol une of the

to praduee § tosal prodush thehimclpdpsithe srudecoradust pyhesein thexsudeprgduct is a

. 0,101 MP i ' | i
hqb‘}%f&}}%}“i’?gﬁ gg g('l %83@%3@:{} ’tllsegcgﬁ%e?fl'/eé(lﬁj ﬁ%s a?lléeglﬁ@lg ggllltglgt oaf at least 0.2
orfih6€reliBRdpH drimafapdle FeaT) a5 QitergEintdiby ASTM BRe@eDIF07, and the

an inorganic salt catalyst to produce_ a total product
indrigantic isalt tatelgss exhibite pn geitfadages éafleciipe pEamhernitied gt tea temperature

raqduct i | i OAHAb AT : .
S T 8 8008 P
anfpastuciHy theiude pradact ek madh voluntteoffteecudaprbdnbieproduced is at

inorganic salt catalyst exhibits an emitted
least 5%ggreater than the volumg of the crude feed, when me vo?umes are measured at 25

°C and 0.101 MPa.
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gas inflection of an emtted gas in a tenperature
range between 50 0C and 500 0C, as determ ned by
waeomposmBe Anal ysi s of Products (TAP); and contPOI/UBI0g4/042654

contacting conditions such t during the contacting. .
at #be tn‘/@mzorgatlmm&deﬁﬁm%@éf %tdﬁ%é{t%& a gfige pRpuc, comprising:
o) sapl e . .
cong?,c'%fglgu% E'H(lfle fgg(,ﬁ vétg ag&dgt%%n %g%&% )1/IM?1@ g?és@née‘lff%ﬁ%d_liggmg k&ftatalyst

e mass bal ance.
to provedttd 1ol taiacphenindedesaheretude grafuch mberem thy cauderprdduct is a

liakganisgen S ced i uRE Becntl Bl 3ot afpt east 02
gra?r?stogirgssfﬁuet r%ﬂ?ﬁl HEGude FRl adndRhO tHéedant @t dafilysH B@Hbit% emiited

Crude product’, wherein the crude product is a liquid
gagtnfleetion atan2mhif€ gasdn @ tdberdBs ranpebawedeSd ¥ednd 400 g, as

a residue content of. at._I|eas A grans of..residue. per
delgrairopy demReral dualysia R PR (S ASAa fonfe gy it

AN the e8nthdtint & ST0RE0 alovdifs bAREIRodALONMS @ikt are not

Cmg%%n%éﬁ§%¥a%00 C, as de?ganined bf#di?ferential _
corsleasablag 2580Coanidribt 0yMPRSE) formed ger gram afforudy fodd, pedetermined by

mg te; and controlling contacting conditions such
Mahat'*t%e crude product has a residue content,

exprgs $8&ntith Sk&provites h@sdtRoEoMRbIG IR Bfudé btidRct, comprising:

product, of at nost 30% of the residue content of the
contneting  aads foath avithi ahydsegeaseurse in Betpressnepsofatinongapie galt catalyst

by .AST t ho 307.. The.inventi o I Vi -
o FORHGRE 51 proaE TR ol e S el ot B g floduot i

ligeRNhRGirt AE2 P C EMDE 1 O ERTPaHeltriddch el Rty & isidue comehthef at least
presence of an inorganic salt catalyst to produce a
0.2t grevsbs o rastfiue er gram qLivepdseofsed,apd t@l@@f@awc&aﬁ sitalyiihas @ihgat
th crud [ i . ind o opt :
trapiegf eSS g it o00 (il 08 o2 et
diffdredtR@sdanBing cglorietgf(DSEY)] stugraparf 19rrarpen ninutagandficeatiolling
and the inorganic salt catalyst has iqnic conductivity
contpeting epnditions sah thatdhe erfle Praduef e ipypsifueronipnt |expispsed in

s g AL BB e b

crfRFe@Cwhardh psitiue obitbmgs eoddtantihatby ASTM MutisdsDEID7.

that _the crude product has, a, resi que content, .
ex pridig degenfipn a}sa REOVAdes @ég@ta%oggpgbql%g grude pipsluct, comprising:

CO@%%%D% cérélgé fe\%?I WSS hyRf0 %egifsohﬁ% ih BRI (HELnCOM ﬁﬂho@anfbgﬁlt catalyst

erein residue content 1s as determ ne

to prodAGTMd tohedhcDBA0Acludbethie oneElstpraducs | vawrgin dhe aede product is a

g T e A 1P LM PATa bipane B teg Sppiepef at least
O.Zﬁ%{t‘ﬁgﬁ ¢ SesRiuedr | ?{ Sede £84,tan8 WSI¥EdanicRaR cAHEENA ionic

product that includes the crude product, wherein
condretivity thert prad dieast the sora¢ capdindtivityxefiat écast oz I OiE iaarganic salts of

0. 101 MPa,, t rude feed has a resid te aof ~. at
the foqegants Szltgﬁgﬁﬁg S Eubfghud BE s OBy 500 St S005c:Bhg
cohiOig 8 Bbta& gl conditiBhy SlchGRATFRd &8e loadtihafRréidwalohtent,

wherein at | east one of the alkali nmetal salts is an

expiteksediin getnad ofoesidorrer grananficmfe peadket P dfenest 30teafdhemesidue
cofiehl o pF CaedrRar Pt ar hegrndl T BRI TS poa
Dimwast 11 to an alkali netal having an atomc

The invention also provides a method of producing a crude product, comprising:
contacting a crude feed with a hydrogen source in the presence of an inorganic salt catalyst

to produce a total product that includes the crude product, wherein the crude product is a

10
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nunber greater than 11 is in a range from0.1 to 10;

and controlling contacting conditions such that the
weewdecsoduct has a residue content of at rmsl’cﬂﬁ%ooi/042654

the residue content of the crude feed, wherein resid

hqmdrme:mre a52%C aed @A NE B crstenesbhatorepgae gonteH of at (feast 0.2
al s2.R

e GO0 e of EhidETecd, RISt off OANGLARmRrCEd HRuli metal

salfty dhegenatdeast 68e bftht hikali nesaneles ivfanafkalimoetglanaitmonatel end the

catal yst to produce a tot.al uct,, erein the crud
Al P B Bae FEAPCTEBRE O it 16HS! 3? Y’“ 36t neHLRC 18O ofan

r fo
o1 R s S A i B P 1%21’6%‘1551%1%2{%? &bk an atomic
nuhtbaﬁgremtﬁﬁtmﬁ 11 hieined feagé fromtCal tosH); tand centeniling kaitactimgtcahditions

oxi de, and the al kal.i netals _.have t c nunber
s e e S O Bl e e BT SR S of
th@érh@t% tee{f% reidAYLiAg it RsClefmbRl LYfASEM MBEbd D530,
a met a avi ng an atom c nunbér greater than
11 iTheiimveationa a@e pfmdnsm riethod aDproguaing e icnygle prodush somarising:
co SEE Sl HE3 185 B S G S B BB SR BRE B cotaye
to g RuEOS N DRt GieEn PEOGHES feedREY £1elidub QoMM at least 0.2

roduct has a residue content of at nost 30% of the
graressofhasideoperegremai crude feadu the inerganic Falé catpbysirromprised akali metal

B e B B D S P A g,

a|&AUE&Sls havd AeaBhes BItEBerQf aflRadt) St feasBbiie Kehal MG of an
to produce a total product, wherein the crude feed has

allealirmaethlchpringomm %ﬂmlmunaher péaideasy 1 b teamalkalymeiad brvng apajomic

ram of feed
s TR P SR R AR Bt pronpr e
totfahﬁoaﬁ&{%ls VA& bofmhglﬁg btSle&s a dbktitni ofited Gdpobyild Ue ancBOlGiOl
he al kali netals have an atonic nunber of at | eas

MRa, ang derming thegndepredugt owhereingbe erude peaslugh hesei re%q eaﬂomem of at
mcg;g}b?g%ﬁﬂe Petsf&ﬁ%%o@&@f"o%heo @l slgast 11 to an alkali

avin oM ¢ nunber greater than 11 is in a
ran glﬂleflﬁ@éﬁtlan Blso@rdiidesy mekhod ngmﬁud:lﬁgatcmﬂegmﬁducq ra:omfpnsing
the total product as a vapor; condensi ngWg
copetingh e fard Wiltpd R S lélﬁr:samc salt catalyst

to %dﬂ:@g tc;tgllg)rf;&ﬁ{:q ewlﬁ’ér&ﬂ‘f?é cru&@fe'é& s & %%(ﬁl'é WeRteRt "t' féast 0.2

a resi e content of at nost 30% of the resi
graﬁm bﬁxmbldaé pél’r@ramofatmcfeefe@ﬂ thEheoiganiesali oatabflstscm)nmrxsvs akali metal

a met hod of rodu a roduc
soffo R s PG BLUERUGRE Salh P gyl SR Rt amgdhe alkal
m&gggllg o o%t)m%‘n 9&%'@1{ Lasiah t arfcBdt 3 a%Bdnd RorRIcAINE Bf & alkali

i ncl udes 't he crude product, wherein
méthlehavingcke qfnommmnnbes ofiatl leaptiil t tavirxalkale metal hBviogamAkmic number

0 th d tent
o bbbl D oS 5 D358 ESronGRE o B BBk Rl
prbm 9@@ kf&po?aééndeﬁstil?é élt%as@é’P&’tﬂo_ﬁ%?tﬁé‘ ‘@PQJF atm3rg ldk@l 01 MPa; and
salts, one nore al kaline-earth metal salts,

fonnmglt]xd a;mé@ptoldec’rewh@re!mép efude prastugt hastaaresitikatantensof pt most 30%
Its..is a I | i t carbonate, wherein the al kal i
0 ﬁ@ Lepidug Qfg[eatrf’i%g]?o?ﬂlng ﬁeﬁﬁ‘ber of at least 11: and
contri ihi il oR Moo Viaes £MBthol Ioﬂ?fodﬁbiﬁg atchgde prééuct,rdodprising:
product has a residue content of at nost 30% of the

contssting e codatfeast wish a hydrogen spsrgedadhe presence of an inorganic salt catalyst

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 has a residue content of at least 0.2

11
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wherein residue content is as determ ned by ASTM

Met hod D5307. The invention also provides a method of
wee@doeidg a crude product, conprising: cont aCI’(ETYgSB)04/042654

crude feed wth a _hydrogen _source.in th @gresence of

graaves Oforidempe SEemof EAA K55S e JnosENE £ RIS GOTBFbeR Ao O more
akaﬂ%éetélrl‘.ﬁ ts! %ﬁg t H1%ré: 511%91?11&:9&1%%&211 shere 'nf Xfuli’% tﬁéﬂégﬁ wherein one

Io m xture at 0C and
of tﬁmﬂlcahudetar s%lﬂd 15hﬁ15alhalr mstadl cmfbmmhft aviterein thet alszlambtaﬂ; Imwve an

LT LS bt AT S e e RO S
prgﬁﬁg{ ﬁ)ﬁé'aq@ﬁ ud él{tm‘fﬁfrlﬁoﬁll’ab% d)ﬂﬁe RA[duB cOBleA! ofRé bfide Wed,

ures t er eo ein the alkali netals have an
wintentesidue ebeteniol aatleterained by ASTM Mathed B3O g
cont acti ng ..condi tion e.crude
O R e on pen P ORdess T bd Soprafeifinl SFgBRaAret Bffrising
coﬁt‘a@t‘i crifie I’é%@ vﬁﬁyéj%frs  sOMRRNIL tHRE presehedief aﬁﬂﬁb@éﬁwl slt catalyst
erm ned t hod D5307. The invention al so
to pro«iucedm;)tai mmmomaomcmdomﬂmucngie@r@&u@aevlmr@a (fag crude product is a

risi ng ude f t
o RE A7 SO A RE Y, it Rod BELI AR UG o 02
gras E’F Reues V\})]éir grﬁihfﬂf cRidedewd tHeladrghiie |s&ld€ﬁa1tyht€boﬁfpﬁﬂés one or more
pr oduct , erein the crude product is a liquid mxture

alleedi rz@amdacmd@, eeLonvpare allpdingcaie mckad galfia or BUFRESS Higgeot,
t f t t 0. .
wl%?%a & trqlLs %?{8 raa gﬁolngr gigll%P&]; %f{agféagtglel 2 gﬁ(‘i c&{t?omlﬁ) contactlng

cofditioRy ﬁlcﬁ |tﬂ£a'ﬂ ke crad@probyéiiasle sesidur@onten®ff £ most 30% of the residue
al kal i ne-earth salts, or  mxtures thereof, and where ql
conteat of e Pradenéec FhpEiReToRAUe RN 1vis AsiarTestecy ASLM Method
Di%b and controlling contacting conditions such that
g'crude product has a residue content, expressed in
gr anEhedfiventioh dlse ppevidgyr ameihbd of prbduging dwatde prbduet, conmptising:
30% of the residue content of the crude feed,. where
coptastiRg e CRgn et Wil 2 Bydraasresanien U PrassRee R/ﬁ%fh@&raﬁewﬁ Catalyst
e
o FRSpEOLETH 000 24 o8y L 065 B B inBERT L proges
liquitemiturdtat @5 P@dnd) OEIIOH)(MBa ithe ¢rhée feecd hesna:msnﬂfue aontent of at least 0.2

|nor?an|c salt catal yst (£ wat er hﬁ g;ocarbons
Exfb o aBb RO ATABGASTIR 1500 AIgaoRAGSAl et T RP g or more
alE 8RSy i des Tnd b8 %'rfog@ Elﬁﬁltmeoéarﬁtsai@ 2 En&tu?esgﬁ&g&f @hd wherein

resi due per gramo rude and t he i norgani c salt

the alkali yrstalebdietzint soraiv remiliet eﬂatga@t ilhfatné cohigelliog cantactmg
1 tted ture ra en 50 .0C 3 .
copghoppsuc et she Fri BEPIne) BFS AEGRE CAGRD ERBregrdsp S residue

LA de ProAEMC IS TYHBORRT AR aﬁ@ SRR crallSRed,
peg.ov 8£§ﬁa?ﬁ%}hod of producing a grudg roduct,

wh@ﬂanrﬂsaduagontﬁ@htsae@tdetegmmeﬂ|bb’sAtSHYIlM§thOé 3Wt h an

i nor.gani ¢ alt catal.yst in senc o
ponchi avertidn o BtE ¢ g1 S BlFRERE Ry BloeBl ERT bbprising:
conV(iRg 8 Bruditsddakiin bh€orf hbfethydfdeddohearithd @&sande&fﬂ adlgorganic salt

content of at least 0.2 granms of residue per gram of

catalys an¢ watte, the bydroearbesthevararben ngmhgrmsmn@ét 1to 6, the

oxgi Prbgies e PRRPATH oF1cB0 12 B of M Pt Bfbrude e,
aﬂd&H@ﬁfo@éaM[c%a[t&ﬂ&@ysb etbiearbémifted gainBe&iddG T an emitted gas in a

temperature range between 50 °C and 500 °C, as determined by Temporal Analysis of

Products (TAP); and producing hydrogen gas.
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as determ ned by Tenporal Analysis of Products (TAP);

contacting a second crude feed with a second cat al yst
WO oosle39ps esence of at | east a portion of the PEenEsBEDEM2654

gas streamto produce a total product that incJudes . .

t he The irisnpewalge proviges eapeth @ch@tp perang? sde prodiic comprising:
contaiiigs MM R A B o St i p B B e 0
gefdratb g Eﬂﬂéi{m AhOgsatreahangprisingdtydtogas,twhiddsintied fitsi vede feed

to the respective one or nDre roperties P he s cond
hagp tryislup sevfentiofet jqagidh? BERSAIESIHHORA gEAn gred, as

dene
R g AR MARSERO AR Bt Rk BA tﬁ%ﬂm an
et @BSER ¢eflatios beampmittedrgas in 4 tmperajmie riredebmeens0 °C and 500 °C,

residue content of at |e st 0. r of resid
as getgrmiged by dgerped dnalysis o4 ﬁég‘@s REPRAREE ﬁ%t%n@%{ww feed
ﬂpéjseggﬁ'c%aﬁﬁlgéﬁg% %eﬁ%%seﬁ&é §EM1edshe g&*ﬁ%n oF fh%agéh&@faarga§ kf3éhm to

dr ogen, oxl de, and carbon di oxi de, and
pmmnee e ltastalqorndxhcm that atclwles thet dredecpotont, wiereixi thiectude prasluct is a

o RS S5 ek ABBOGPT Mo ER AP BT B P BE GO aLioRs such that

oné QpﬁfokﬁﬂégeﬂﬁQB‘ﬂtﬁE R PPodidt beﬁ%Q By hﬂe&s’#'lb"/&@la@lvy 4 the
conta a crude feed with a hydrogen source in the

reypeebenne omfnqrhprcxpeﬁ@s Df timedcmldcqnghfﬁ@d sal t cat aI yst to

pr ogﬂ% ai % r od él Ctr

o oieamgliah ai Pra e amathy bhgwr Fhes 1 S sompisive:
coffactiRy Pérudd tbel v@@ﬂaﬂ%ﬁ@rgahﬁ%aﬁ chtdBsf iBehe Pravdndd oflsteam, wherein

resi due content of at least 0.2 grans of residue per
theyerade feed besiaeesidve gontgnidofed kastd)-2 gwglsczfﬁ@%@uq B gram of crude
nditions such he d [
oA B SN S P B s AR B s

coﬁ-{pﬁd@ig Piyegst, ,caffonahontxsde, afbobort diexidesinducheeintagnslar ratio of
the crude feed wherein resi due content is as

th@@ﬁ@ﬂﬂmﬁwlé‘%/toﬂmm Hiorpl30 7t 1ea 8.3 nvent i on al so

d
P o AR TR £ IR 3L DS s
coBditiobiag aﬁ(ihdrgalﬁ@ §h10¢-_a)‘.a19§t niddinyRarudeteednyith ad’@dﬂxgals source in

conprising iso-paraffins and n-paraffins wth
the pepence pf éonél&aaffdamm%mtcosah cgtg}yatrtp.m use agtataﬁg@fiuc% s

inc%ll}lé'es RS 8L Efoﬁh&egvh%?eénﬁﬁg M‘d\ﬁ{p? Pl L3uid RextRVR DS i°? Rnd

rovides a ¢rude conposi avi ng, per gramo
0. IIHHMQSJ the onide dded| laasty drefidde gomers obht lagsil Ocgrrins 0§ rasiduk per

erbimpt s Taods mipeon R e B B oTR L ) B sEp gLt bas o
resfiids t&?'%b%g3&QHgﬁﬁﬁ§5qu§g§é%éf bk BPERIB R, P8k most 30%

grans of

of hiychresidae bamsntwif the audsofekbd,gharein g@l@esmntemmas detsanined by
% 0 OC agﬁ%ﬁgs 0OC at 0.101 MPa, and at |east 0.001

A carbons with a boiling range

d' StTHeQH{iérfe‘iBn ?ﬁ%‘ﬁ@ﬂd&oaocrg@ @ oaftbndbo ]gnﬁﬁ)é)hﬁﬁ‘bcﬁbons that

wherei n the hydrocar bons t hat_ have a

habea[bpﬂglgrrmweh&inbutmlmﬂtwmn 1£¥°Ch4nd|ﬁ$§t°cz(@4)0© & ):@ierlrQ 15} Pa, the

NES LT O T
palaXfif@iotl-Parafths RY Ao Bt @gtermmed by ASTM Method D6730.

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

U

at least 0.001 grams of hydrocarbons with a boiling range distribution of at most 204 °C
(400 °F) at 0.101 MPa, at least 0.001 grams of hydrocarbons with a boiling range
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D6730. The invention also provides a crude conposition
havi ng, per gram of conposition: at |east 0.001 grans
wo@bosagiIsha, t he napht ha havi ng an oct ane nunbeeT/082084/042654

distirapipnbelyieen gParc ana Aab R oo 1AL Ve el ool ey
hydrg Eﬁggns% ﬁgboﬁl{n tﬁ@%tdlét?nmkn%e%ﬂ&nqoow@éiﬂ% od attQ) 101 MPa,

erosene 0.2 grans of aromatics

and)fitcd8asod. 0I©e rgOBﬁl’\ﬁhydBocdﬂIOBS wii thexch diinghemye @Em@tma @tvwen@ 400 °C
ker osene havin oi nt

a5 s (1000 foet 0§01 B e rHY wEReRy R EoNE RO LRI boiling
ran%%?mﬁk}g{{%ﬁ nglgxgistgf@r‘s@ Dmprg iUSaraffins gﬁd aﬁﬁﬂ’s With a weight

The invention al so provides a crude
ratmarfpbemsmparafﬁm/uortg@ nyparaffimsof ab inasb b oas detasminegtbynd8TM Method
15 grans of hydrocarbon gas that is non-condensabl e
D63§025 OC and 0. 101 MPa, the non-condensabl e
hy dFige 35RAR0Y8R0 Eﬁ)‘(f‘lcﬁ@ a?kud¥oinpdsibiof haviag, p¥r gram of composition:
hydrocarbons wth a carbon nunber from1l1l to 3 (G _to
at 1633t 0. mﬁrgrgnanfmhﬁmnﬂmmagbthg hnvieg py aeleeanyBberpd gt legst 70, and

| ea 001 napht the n [
e PP S pRBRNBenn %, RS AR, PdcBinea by
Ash%%&ﬁsd D%hﬁo ki (RS0 1@%@ of Retbk@@7ihe gemeﬂahaatngeat Jeast 0.2
tenperature of at mpst - 30 OC, as detennined

grdvist m@domma)erm oﬂ@erwn@saéﬁlétemmeﬁ@m TM&%@?% @ﬂd e
ke&i r}r@aﬁ\ﬁ g%tr%@% at agéﬁg%rgtﬁlré((?f agﬂgcg?ﬁoa% g?{i@c[%ﬂ?uﬂ&ijby

ASEIMeéBod @33 getaad at Mot 1095 AST dfeeshdie, %&iﬁe’i‘mﬂd’aﬁoy ASTM
i nvention al so provi des a crude conposition, having,
Mgibed B5a0i.of conposition: at nost O 05 grans of

0 S g nvfof &l LIIEE AT R0 sl o Bthposition:

rocarbons Wt
at fﬁosﬁ 0. wgtamsrbfmfydmcaﬂhsoﬁ tgahat @(ﬁoﬁ%ﬁd@ﬁablam Ih ‘?mand\,@ém MPa,
at least 0,001 grans of hydrocar bog)n%wl th c% boi I [ rg% h
the eTyeondientableidresarton aae BAVIDS At Hest &y p with a
t n gas; at
calftimiel 8831 B S 0 T B R g gt D Db ¢
least O 001@ﬂanﬂd?ffnaﬁhthla ehs haﬂltlm]iavgtgmsoabinehgumh@c af aidqa@t 70 at least
W|thab|I|n edlstrlbutlg bet ween 49
0 esrois CL LS C SEOBe G ih DR EER Gl A TpREratir Fof at most -

30“50' 5988 lgﬁﬁggd bY A%T*M) IVdRSH DERGE afld fe'keRisthORavieE MEERL 0.2

C conprise olefins having term nal

glfﬂﬁSj bf srohmtidspargtm bEkémsenk aas detprinmedrhyah HbMbViethod Afd 86; and at

th | f ol ef doubl
mesSAAS HEPS pBIFREe S e KGRSOyt OUEP el CORRE of at
| eastQndentidf afSiREVIHEOA e AIPAsiinh REVIRS H3P ailﬁ‘l@f composition:

i nvention also provides a crude conposition,

at pest Q04 grapfis %fonpdm, 2 defernzinedhby A&TMMQ@%@%W at least 0.001
AST .
oG T R B S SERFEEn, 0

0.\@verra, Q%a{s't 090[ @fm @I@ﬁfdcbtbbh@ﬁnth%tbwl&rg raﬁgé)&istatbdtlon between
538 0C (1, 000 as determ ned by ASTM Met hod %
20ditE mdeBGW’&} itié)a P at dagsteld- Pdls graps of Gy diepapons with a borling

raﬁéd(il?tﬁ%rg l%éRNegﬁJ 560 ° @Bnd Vine Q‘E PPd J%i s 1845t 0.001 grams of

hydrocarbons with a boiling range distribution between 400 °C and 538 °C (1,000 °F) at

0.101 MPa; and wherein the hydrocarbons in a boiling range distribution between 20 °C

and 204 °C comprise olefins having terminal double bonds and olefins having internal
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determ ned by ASTM Met hod D6730; at |east 0.001 grans
of olefins, as determ ned by ASTM Met hod D6730, and
w0 b@so0bm8é ns have at | east 0.001 grans of ter mMPEEIIS2004/042654

| efi f olefi det i ST )
donbie e DaTie Mt et ol HDDIa PNl fatlt hinds g olefins having
. |l ea . r . i at
o BB Ty sebngly ety e, o
det emaiineshtiby ks Pibidsanudbdifiosdion| kastg, peD@dmyrfavmposition:

at g;ogtﬁéigg gé;mﬁg}hfigsgé?ﬁ? g# dq??r\é%lggd 1%%@'3@“@? &{e‘%?q%eﬂg Z@i}? P.I%I at least 0.001
308/.9%; : - o
graffid Eg’%@%@{eﬁ% yffiabnd €26a/8 WhiR AR BlitaRLBGRE 20 °C

aving at | east 3"grams o
and58RBCI(CHONEF), gs deremfinddy ASTMiIdeathord D2 THgnd heltytitvgarbon

368/ 90. The invention_al sa provides rude
iy B PPOHRAR HEIOCHBPD Jrirait eamhsra i s ofparafip, as

de%gggi?e;a %g{l@ﬁfa V&b 5573685t 4akes. 0o 1 gﬂnﬁxﬁf/é&ﬁ}ﬂsj\@thd&&@mmed by

east 0.001 granms of hydrocarbons with a
ASEMIMethod B6Ga0,dindtthé dlefinomvefat bastrfb@dl 2owms 0ftefmde] okefins per

e eh ol s o hts gy dh SR B S Don e e 500 bttt f naphtna;
at %@% $60 1Brafhs B keBdie, B keRRSHe Kaviiblat Y818 2 @kams of aromatics per

rocarbons with a boiling range distribution between ]
gra00f BGosens, 40det@@ingd ity ASTM\Mgthodddb 186; ptdeast 090 @rams of diesel,
r.a of. h 0 ons wWi.th a.boiling r e .
T PR ST e 06 e P ST gl g dityrmped by TP
M&hd@368/B8; andiSat Gkl 00 NAEmB W f A&Bm%smﬂ VIZZ@§} the MGM having at
a

wher ei n the hydrocarbons havi ng oi li n% raﬁe
leagt @ Braryus pharopraties peymsam pOY GS& a delsrmpped by AR Migfhod 368/90.

hydr.qcarbons havi ng .a boj | | ' j | f e
R R e

at RIE0.05 0f ST, e tisroeniDEV BP A STV Madthd EBS307) aDR4st 0.001
grans of paraffins, the paraffins conprisin

gramy ophydipsarbensarith #beiling Fangs disfiution afet @ﬁﬁtg?r%°ﬁo(400 °F) at
0. 9PaP R8s 0 LRt PR b0 ifle FRBls sonds o iytion between

20@rrQVAnde®) 0 Crat Wi 1 dApas idaston0tlagriang of hpdrogaraomsofith a boiling
conposition: at npst 0.05 grans of residue, as
raggs GFRPHORR BRSNS PRS0 O LM Fritag fenst Q1 erams of
] ar b j ik ° 0
g1l A BRSPS by 908G 53 00 )
0.801 M@Pagsis dkidtinagirtamaSTM Mythod Q2883 nedwidreia thohydrogrbons

range dj.stributjon between 2 nd 300 0C 0.10
o s R R EOES (1SOBOGR S BP9 LAY B AL ENE i ydrocarbons
bl . . 2 .

i 95 A8 LAY AuBRaNeC, 0000003400 v, o
detdriined HyoAS TNgMethod Da¥i361 aridniddasin0.0@t grass of parafihsathg paraffins
538. 0C .(1, 009f OF dat 0..101 I.\/Ea, as tde.erﬂi ned k%ﬁ AtSTM £
CORUREITEG by BRI I WHAAITAS FHE Ay AN BRSO RATATHY: | nparaffins

of 2P hlosH 4 ANReerMiSd A TINVIB@bWERFY 3010 0C and 204 0C
conprise conpounds wWith a carbon nunber of 4 (C4), the
C4 cBrpoverdionirdsoi mgvides 4 erade cOnp@itiqr kavings petgremdif epaposition:

er_ gram of C. ounds. .The. | [ a .QVj
ey S B SRR 24P o0 PR Bl B 844t 001
griths BPBYdrBe 2o i a 8biling $irde @istidbutlopasttat MhoBOIARCEBO OF ) at
hydr ocarbons with a boiling range, - A
0.101 MPa; at least 0.001 grams of hydrocarbons with a boiling range distribution between
204 °C and 300 °C at 0.101 MPa; at least 0.001 grams of hydrocarbons with a boiling

range distribution between 300 °C and 400 °C at 0.101 MPa; and at least 0.001 grams of

15



10

15

20

25

30

di stribution of at nost 204 OC (400 OF) at 0.101 Mra,
at least 0.001 granms of hydrocarbons with a boiling
WO 2008063986t ri buti on between 204 0C and 300 0C mtT/0S204/042654

t least 0.001 f :
hyRomibRgs wgﬁéé’om%rﬁn ST ER o YRt R2an 55,35 (1000 °F) at
0.8k tlﬂ?&%b d@fﬂmn%ﬂ% "’MEtth PRI A ATSy e VY 1BRRE ARIdSs

I ng Fan strlbutlon bet ween 400 OC and
haaag a®Gilaig r@ngé)dlsiMBatlomdegﬂeleé’ﬂ mda?:04d’Cg¢cammse lsampounds with

aclﬁe@% thagg/gf 2 %‘;}3 Tgprr%]@fglglggfeﬂﬁlg rgggg} asé%ké/qitgr f ﬁt_ltadlene per
gr"hﬂng@‘ﬁ ]ﬁ%@& grrents the invention al so provides, in

th one or nore of the methods or .
conpdsiitvention atso prafiidey a wuddeoniposiioniberingap@ rayae of eemposition:

o S 0 Bl P SE R D S oS APR v boing v

ditGPRIdnF St £REPLUAST ﬁlOb ayy 419.1010dPH AR 1a60e01 gﬂiﬁié &f#ydrocarbons
and the crude feed has at |east 0.5 grarrs of

witombaiag wigpistgnaimdenessnds Saud 06 oS Al 34Bs, at east 0.001

hyd f ti .ha I o
st o Rt arif Gt B ofRifopsRrvigh 0P 9ci8980 -C a
0. 1RGP, Hndtak 150,00 Q@fn}é@)ﬁl dr80arbénsanith Rﬁ&lﬁ@r&ige(ﬁlslﬁﬂutlon

MPa, a boilin rang dlstrlbutlon bet ween 200

be@@@n@@o agloagd 8 ms 0. 1&1@61’41,@1@ greptg dhagy %Eliarf’éu‘?litd?ﬁs e 0.01
gr?lgﬁa oerga ogtr}lorgggf%p t, %&q}%\rl\q&g}] 6%1%.891 ﬁ‘%g&ge C@at &18. %g metals.

MPa; In (s6ithe RaHodRednt g tieinoéntion Wike pfr@xedes at cdratsinatich Wit one or
grans of hydrocarbons, haV|ng a boiling range

m@resﬂf thegnetheds ereoswositignyescardipg tpghe wvgntion, a|°élg£etfe@1 @e& (a) has

B TP R P s

coﬁ{pohaﬁi haxﬁng)g)]:a@bﬁ migmtbér dbpele dcarditbe srukia\feeldglaa abkeas*.thrfggrams of
SURPRSBARCT SRSt ETOBACTR ) FYBIEA PEURSHRAH figh it & portion
hag.?d ll(z)dl %gifa%gg ﬁlsanlﬁftfoh@éfdwpfbdg@ YELTL 130®a 05 AN flzﬁll%e Qfstribution

at | east 0.001 grams of hydrocar ons
belasennig 02 Coanidl 200 Cr Etrﬁ)gkf)chBa rai H:mﬂumgmng@dmwmdm betdCemadd °C
00 Q

o AT Rl kel v 1o
MPE S glﬁeoorﬂ%{ Qb8 RErivativg ﬁetﬁx)%&gm(ﬁ o) 2PV *S 860.MOLXBa; (d) has,

vanadi um on or mxtures thereof; (h) conprises
pes igkdnuof cradelfeed: 4tilyash 00 bgeamsad dwérqqalﬂvgnhlyimlm aboiding range

I n.sone L aent s, I ny nt| al so vides, i .
oD TR b R ok R, BBk bR B GSFoor v
bARPRAL H@ﬁ?ouﬁ@ﬁ BEiHeRE 100°¢ faﬁd DOV eObi @N01 Mr®, bmemg@m grams
source that:(a) is gaseous; (b) conprises nol ecu

ofthydravgebeps haying s rpilingaengeidigitibiiparhssueencivs: C('(md 300 °Cat 0.101

M%ﬁgﬁr 2 e& ?@ft 08 ﬁqulhgé %%9@?%@5 R %&}e 1?E1g %& lfi s‘?f?butlon between

3¢y ﬁmuool T SOTE) 1eMPeUndRp lcast 0.0 grove F hyldroeérbms having a
prow des, in conbi nation with one or nore

bmhnmxadge dxstrmﬁp@bpwe@néogce GRdiToY ¢ 8t O-AaL MP\Pe ﬁff).h@ﬁa TAN; ()
t |
TR0 P 335 GRRL RLOPIEP R SRRt B brema

fe6@NEY d:cﬁﬁ;?nseé ajckble fanadturh,Heon| Sompaies tieadof: (mmhymes tsalfur;

a tenperature of at_|east 300 0C, and/or
and/or (i) nitrogen containing hydrocarbons.

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

more of the methods or compositions according to the invention, the hydrogen source that:
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(b) heating the inorganic salt catalyst to a

tenperature of at |east 300 OC and cooling the
WO pes®edBe salt catal yst to a tenperature of aPCTDS1004/042654

500 0C. I n sone enbodi nents, the invention.also .
(o) Baeoetess () Rmoion HALEUR APET©)GPIREFS Tt Erocarbons; (@) -

' D1 eCONRDS bidpANS ARGHRLMFSBerbOX; [d)RohipYiSEN w8y, afd/or

Coﬁg{l%ggﬁ?t%%e’conpfﬁsd& dont act i r?g ar crs e ?{ged wi th one ®
mifturdsthe&recfat al ysts and control ling contacting

oot e SrEnGmeRlS: fsd s Ay Bifyies, T ESGb B griy g o
mdtt oﬁhe@%&o&%-o@%oﬂﬁa@ﬁﬁoﬁg ac@bﬁ‘]@%%ot@ TRORGehtitdl a Mefhd®that includes

conden e at 25°0C and 0. 101 MPa are fornmed per gram
conditioning ¢hef ipeganiasald ettelyst, whdreycondgipng éh@ﬁ@@an(cbaata%@é h

that a ntactjng tenperatu is inardr ef 0.
comgrsers(s) Gestaie hepuaont SR 4 Fepetfii el ol fiPR007 G andor
(bPheaRgfhelih Qb 1a1R0athst to GddmBételird bt least 300 T &fd @oling the

gaseous hydrogen sourcCe to the cruq§ feed is in a
inargmge sdlt catalyst 16 2 6Onparatgre3sft moshAl0 €ubi ¢ meters of the

hyd bi c..met . . .
C o TRATEE EXBORE by M TirOR pRo ey it B R il G or
md&e b€ tHeméth&dst RlcdmppsifidhiC iccordingtottheinventits, b eedhatithan@mprises

the contacti ng; (9) such that_ the crude product also _ .
cohtasting a eriyde fagd 0B thyeneray mefe Cﬁ’fﬁblsts@.l@:‘}o’@ff“c&ﬁﬁg cofttagipgiconditions:

R e S R
griti§lof aninbsted3 gragiks Al hgdrocabsethat drejnotbonderstbjeiat25PC and 0.101
such contacting conditions; éi ) sucqt that the cr

de
MBz ang fermasiirer grapar(f eda fecdpas detyminad yfaasg agf:e;t(ﬁ)esuch that a
eed: (). t ) thehasnac.
o KR it by By ot .
prédsurisin d%ge frotnh® 1190/MP Eddrorch ¢t aoitid bt gasaoles Hydegen source

o0 S 131 S, 0L BB B, LU SO0 ST by g
Sogllréh %gf %&?@&%&E oPhelcRRcCEME o)t Schibit doiUeAnbtaL t(1t) gﬁ%}lhibit
9

roduct has a nitrogen content of at nos .
foahatiomsif c3B&4n the tatagtrod@Ver mrthacrude fted H0%ng thet ¢pmtacting; (g) such

' tent of th f ; h that t
b ST pedet Apeies o Bos LS Earberimet VP i sl B!
orfms tor Ef;ﬁ’ggt_(U.O(ﬁ}t oaRS bf éﬁﬁé}fer tohen bESds Brodatt E)tsuéH thah& least a

crude (n)~such that amonia is co-produced with
potrtiien affthel enopganituszlt; cafadyst sasemniiquid arfisuid dgecibeadanting conditions;

.conpr.i ses nef hanol , . and t hod, f.ur t-her rises: .
OB Bl T e R o e B R b e ot
sueR ik HeRGudeiBohRe AXLA Rkl NHIVYES @bntehitdT at Bt 90%0.adt ntdstiSEs, or at
feed to forman additional crude feed/ nethanol

most A O% of thedii/iYéEe ponjerttioé thecramds feedil (Kbyugh dhat deprhde pradwgt has a
i xt h_t hat, TAN of it i
sl B abasd Dl FHEpULIA, P st o

criddePRed;t(DasciPthat the ceidedrodicoHarcs niebgsgeonisnt af atmest 990K @t most
relative to the respective one or nore Properti es. of

TQ%heat aragtie0%errct n(ag) | Qe theriirogan corisahel e cridedpsds (m) spch that
t he .cont i 0

g PRS00 RS A S0l aPERIP DL i Ao 0 oo

rebifiad cantéiy df agaudoised;6n) suchdoe dmngonidis corprdducké exdth the crude
prior to or_during . the contactj

ng. |n sone
prefissdonsirhdhatithecidy emd%wog}pgléesgmskllﬂ%@s%nq the method further
co%ﬁf}:g'eé]. bdoQBriNé i rRardi from the crude product; combining the recovered

methanol with additional crude feed to form an additional crude feed/methanol mixture;
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nore of the nmethods or conpositions according to the
i nvention, contacting conditions that conprise: (a)
worRoos063986e | norgani ¢ salt catal yst with the cpomesioeea2654

at a tenperature bel ow 500 0C, wherein the ino&gani%g,
andshadating shesdddisionpborad fed/matiamol mixfars sush thaf FANef the géditional

feed:, .(b itati t ; . )
b5 B T ARG RSPl g e
chdrld® biyROR@RIV0Y, Scldttveaatiad iesfective dicornasgnegerids ofdhecrude feed;

and/or steamto produce a total K product that includes I

(@)tsheh thatiereapesH @ catelyshinithe ¢ontachine gons eRgFSTm 155%1% of tota
B e ! . . | . o N

R RO 6t AEDL LI 08 M s e o
crude Tasdsirior @k er dgamrthé agntaadinghe i nvention, a method that

conprises contacting a crude feed wth an inor.%ani.

sal {0 smaryRedigeatst Rgnvegrehalso Efﬂﬁ‘\é;‘gr‘?sslé‘_scpmf"é})a“ n-with one or
mogé ¥ ind 'ﬂ@h%%%?%ﬁlﬁos?% 8GR0 B vEIHOR! cdrifading conditions

uring contacting; formng an enul sion of the

that cordprifes &) mixidg thatrerganid witt daalysomithdhé eyde Feed et & traperature

RN R i
feel‘ag g)tl) %gﬁ%tg%stgf’ {Hﬁ)ir%;fi’ﬁhdéa@a{lyﬁt% tHeQRb RClebd) And/of AN chiabtind e crude

catalyst“to at least partially renove
feedoki¢h fhieamorgirec salt ¢atalgstan thepaesenos ofawiater arul/ar stesrmtoygeduce a

A R A R R T S
CONMR $brhé BRABoARIEAIIHB n¥itibA alsb PYRAddsO cotbiteitidadvitthade or

conprises contacting a crude feed w th an inorganic »
marabf theanethydstor comppaitiorseacgondansto the Byerttonyaapcaiad that comprises

| east a rtion.of t.he total. pr [ :
con3ate e [l oS tel AR B LAY B RR e @
pré RSk sfaiablaidftadfing Ashe\raidoto @t dufngQonaniing (B)0fbrivitg ano

formthe crude product, the contacti n%gcondltl on

S, are .
enydmion of the drusia deed; widh waiea prierie coptagnpisirde feed Wi the inorganic
o] I.Se 0 nent A ELliBg. : .
GETROHG GRTRIRER Pt RSP Sh P AE Mg e
an8RFRDNBAastifBste g withahe Bk aioalt qytabyst toyat 1éast patielly remove
enbodi nents, the inventjon also provides, in
cokoframrhe perfacsiof thegersapic falt €atakyst he net hods or
co R:Fpig%ﬁlle %&%o@%e?lfsd Mé%&éhtigﬁ %}s’o g)\f@\%ésoﬁr combRitRAdvith8te or
conprises contacting a crude feed wth an one or nore
mérelo@kheshsthadibridoatpotitienomeontingrorthe oeveatiors b snehad that comprises

nonaci di c. I n sone enpodi nent s, tg,e i nve(?ti oq aLsod herei
coptagingiesrude feed v HRPPERNIG S£H CReSbie Higiueegriotapiroduct wherein
ods.. 1 _ . h : e
at %’%—ie k%wc1 a% 3?@%? &%lrﬁrg tr éﬁsi ﬁ%ﬁ@%t@wﬂ;% %ﬂggﬁ%gt al yste '

cohipaises dom)lefningz a 1¢ast @aportibn af tHeeapor 4.24 °Gr and). 1 At MPe 4 form the
0.6 granms, or at.|east..0.8 grams of at. |.east, one of
orgdeigdyctahe ﬁ@%t%qﬂng&mﬁl&egs 38 FO@?%lfﬁd&Péli} B TP Gl product
ﬁjﬁﬁéracjo}ﬁi)tris&r cn'fonbAR Raintd Qechal ililahi i seuaby: Sind/of 0B) the
as an‘atomc ratio of transition netal to sulfur in
cradeeprisdike icoBptsdsaoyponents hawang 2 seledted HRL giavdy. sul fi de

catal yst in.a.range fromQ.2 to 20;..(c) furt.h .
Commeats FBIBr oA rvekion e uatsLpbillop with one o
mERRANAShEls ANRnPosiiiehe actoldhg toBE alv@nti®d, afhethod at comprises

thereof; (d) further conprises one or nore
coatatihg aenwetfeed with an one or more catalysts and that the one or more catalysts

are nonacidic.
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netals, one or nore conpounds of one or nore
al kaline-earth netals, or m xtures thereof; (e)
wo mosle3conpri ses one or nore al kali netal s, BOEUSI004/042654
more conpounds of one or nore al kal ] t al
m xinosss erhleadients,ihe PEPRIGALER BitVides.dn iceymgmatwn with one or

mofeh%qﬁ‘lf tgllr? od{c,né%] 8?@0%@% Féoéﬂlﬂgtt(? %ew&l’f{g}‘iﬁaﬁkﬁ N, Qhtalyst or a

sul a yst|S|narane
trarfsit@h Befat SilBd@dialfe thatto(a) hasratotad bt Iedwe Oall drain, atridasi 66 grams,

to the transition netal_is .in ar fromabov
or af 168@1% 9.8 femgranef at deavh s dragFE B e Hlfider e %@ﬂ@iﬂﬁﬁeww
h&¥ ' L6miBX¥afio of transiti tal
cat%?%(t r?%ee&ehg%t% Iﬁe&% fgﬁ s, or xt(gjr es t herrgof %ﬁ ar?%sh]mél meta
to sudlut th the Ki;FegSis chtalyshatthé triwsitsar metal suiﬁtkh @talyst in a range from

K3Fei oSwcat al yst .or the tran%i(tlon@ire sul fi ds of
0.2 24) (g3 furfher Pwnaﬂﬁeaﬁa%mf WG kel Bie aﬂ?joralﬂogﬁc@mpgun s of one

or 11113'{6' eﬁkeﬁf mbf3%, 8 fﬁ‘?}lthﬂ%? T&%&Wdﬁ'ﬁlrﬁler E&nfn‘i'é%s loh8BfnotPAlkaline-

I's 1n & range from above (g) further
earttOmptalss ese ai more doijpofdstdfene oonmm slkshnermnet@Is; or mixtures

urt he ri ses KFeSa; i S nonaci di c.
thexsBiel bIHBUT HERRSes PRGST OOl O BP s opquidt of one or
mo?éjgfﬁbﬁl et 08 oMdi RruRR8h @EofNEreBY arf I6mMIERIaHO @F trdfisition metal to
conposi tions according to the invention, that the K

sulfelio Sw K&teaijmatalgst (4o} ngifjor imetal su}ﬁdg @n@lyst is in a range from

0. Ssgg%p%g%g%?fn&:ra?ﬁ qlfﬁl\éee %qgal gall tﬁ%g‘ dt?ch gﬁlolrs in a range from
abc%mSﬂ i) IR oM HERDNE Or htRe hIRYIRIY-E0th meAR, Gfe dfﬁfl@re

of the transition netal sulfides that or in whic (a).
coroporpds ©f onmer wererpdkadingrearib metals orEigtusestthesgoioan aWﬁ§° ratio of

tra%éo%plewip Pﬁg ?{gﬁjte 'i(diggl ﬁaﬁtgﬂffstr %{ﬁh%’%ﬁsﬁ&[‘%@%ggﬁﬁ% catalyst is

in Atan H fR%n 0. ISEI) 8aind a6 Bjontio Iﬂiﬂsd @ﬁhe Akkabific-earttembtabto the transition
su es; (c) conprises Fe conpri ses
e@ainm aange fipverabpre Bro Lx(@h ﬁgﬁlﬁ? P%Eﬂsﬁaﬁwe@a %WI%?& %P%Hﬂses
e Fe(i-,)S,
Kegsr B9 B P B RIASF pflor B ARl 28 1)
f ur thesme éll‘iﬁbbcﬂﬁﬁsﬁtsKthEélh\mﬁmmﬁ 8RO pmmda;:m osintbination vathude or
feed (g) at |east ane of thet SJtlon alséﬁg g
masm et e mhedsiar sATPHBAS AspeRig o Aheention, Mghihe fxdipior e
I ed on a support, and the transition
Catg %]IQ f@@%ﬁggéi %at al yst has at nost 0.25 grans of total
suppeséme embddithegtsathe infentan alsy providessmeneniesidinrvetit ee or
the invention al so provides rrblntlon W th on
sy oHPERGRORHE CREPROHG iSRS BELRSE BREPHAORG the
trahﬂﬁ?ﬁ g-le@i;'g{tll‘ﬁ]'aes RalGiR i G: ( zg)%fﬁp‘i‘ﬁe 8nd b2t thRRitidB htals from

yst conposition the method conprising
Colirehs6-18 of terBeriodim T abls, ahe oxindee comeboandeofdnesyngore gransition

f de/
et GORHGO ARy Lo TR GO ol dErREE Rt PO fisop qplfces:
(c)\'t'iq onthriR¥SESY (i) é&nﬁr&%m?@s}r géy tempRS 2Rt ifRaalfides, wherein

einternmediate with sulfur in the presence of one or
therivoe stﬂt]ldescm’aretpmssntted b ﬁmﬁweulaifeeatbrsa mdierd bis ipgrgnge from above

Otg%{];ﬁ,?ﬁ %‘?}é @PBB%?%%% e“)?b‘) eﬁ%\?n lﬁtf‘xfl er c%uﬁg?ee%ngg) at least one

of HheSPRisfion &R off FetIneRE hidh € trhibitidiemetabsudfidésds &oh; amk:ll'dﬂ (h) are
hydrocarbons while it is reacted with the sul fur; (z
depositefl ool supporbrandihedtranpitionanstal sulfide catalyst has at most 0.25 grams of

total support per 100 grams of catalyst.
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hydr ocar bons have a boiling point of at |east 100 0C,
(d) in which one or nore ofthe hydrocarbons is VGO,
wogi0s/063930r m xtures thereof; (e) in which m xPOmUSIe4/042654

transition nmetal oxide and the netal salt ogﬁrise%é

mi x Fngpmehembedimenisi A TRHEREN BT BROVHIFS ‘Pisgmpgpn 3affrone or
mo'ré]oﬁ g nga'ﬂ?oqﬁ NG & ﬁgoﬁﬁéﬂs%b&ﬁgltgvﬁ@tﬂ?er inY@tfoh O tHMAlof forming a

paste; drying the et paste at’ a tenperature in a -
trafiigremEtad s1fi86 e 59 st@Gmpasition diechethad cothprising suxipg gtteansition

melghogidePBRETTHE I FREE RSt R Cae Y salbipbyt@yeacting
the[)‘cg@gfgpﬁt Q8 di B Al Rixie Wit BRSRAGE fdthn & inte@@sdiate; and

e hydrocarbons to a tenperature in the range
redbtingnh24fteRbali Q€ witrmilfor in(thy presencefof o er mermipidreesgbons to

contacting the cat t C ition with a crude f
oraduat Sesrprrion e cRAE RO hh SR eihe Rafiqds B fREH metal
cal%Hi?I%Q;i (Ufﬂx%@fur&l@{ecdrﬂp&?ééﬁ URPer@ing ThPintnd@Rite ihMhe one or more liquid
conbi’nation with one or nore of the methods or
hydonubeis Whilksit acxeetdd withtthe stifir; (6)wrivhish onaar maet ofdhe ¢ -

al t . catal yst,_ that cg L 8€S: 1 nha)k. . I [
RS o B RGO AT Erpbren
hy@RERBPA 8V GO! xyTend, bf fSxtiRe esdaf; (€Pin Whieh @iixifRrtke transition
al kali netal. hydr oxi des, one or nore al kaline-earth
matatoxiderapd tloscmgtad salbeonprisesimaiging {Be Basitiqremetshexide apghihg metal

| kal i et al dri.de al.ine-

8 b DU 5Py BB R U BB 8t
terfipdrituftEis adbn &Ro@r 5050 °g; kiad ¢aldiningltbe didepaste atmrtemperature in

sul fides of one or nore al kaline-earth netals, or .
a rnget fera $09108P 865 () (IéWh@héea&Fm%rB’feén@ﬁ%‘B%teleﬂbﬂ@%& pomprises

re. al ' r ] e

el E HlBuloclTiE L Do pRRtRlor AR AL B red R hs IR0 .
teripéretureeinahs range lﬁﬂoﬁojéélﬂmf@ €C; bd/of (g)hhathelthﬂd:io?lpﬁa@I @ntacting the

one or nore conpounds of, one or nore_petals. from
calgBSL AP BLLED. G § RBIOPAr BT COTRERE: S ik iy B8Een source.

thengalme (:ﬂﬂ)oo@i%n?sr tHéQPﬁ%n;t]iBH AL :’%&Vi&@st, & co?l%iﬁé‘tiotngﬂ% one or

wheréin at | east one o e inorganic nmetal sal

m@re e tirtrasthbysr cdenpasitiongacsssling totthe invantadny sh ingrggnic salt catalyst
sodi um potassium rubidiu cesiym or mxtures.

thgisemges (9 i &F Bt KHFBI FRBTELTLATe 01 To% AR grearth meta

caBfonftes WP therRBE (B RRILRSRI AIkER hietA Mg didRRles, one or more

potassi umsalt conprises potassium carbonate, _
allptinessithimetn} dydooixitles, qraniatesésthtrpof, (Qene or nrar elifple setal
t.hereof, and the  sodi sal onprises . sodi,um
byt 2 & RGBT B Ry SO R P it (¢) ome or more
sum%g gf 65 $B6R0kalAASAR! ofeor Midrs shIfSs b @it fmork AlkHAR earth
enmpbodi nents, the invention also provides, in )
metelshommixiwes thetdof;dpeongrormenre awfideasiof one pHw@ES dlkali metals, one or

conpQsi tioons accor di to the.inventi | [
GO R PR S A b b A TR o
métdls foRe ColRMis®-1@bf e Pleriddic Takir| dbna@ibreltanuipdgndrof one or more

atom c nunber of at least 11 to an al kali, netal _havi ng

metalsdtcomColumusfet 0 gf haPeriodip digble oy mixtyres thepgodc(2) ppspr more

. 0.1 to 4: i

Tt

hyReiia astindridesofithe eatfilgstgeh) kodinmOpdtassiund, rubicjumat cebigas br mixtures
three of the alkali netals_ are sodiym potassiu and.

thergpf; @) gatcivam andlaicnagiesiugt (D AawxaTe gt 3 sdign sa a?@ﬁp?fassm salt

ar{%&é?a ﬁc?c’tlaéjsmm §8956afﬂi;ﬁs%s H‘?%sgﬁr# %b@ﬂ&e,%&%ﬁﬁrpﬁ@/&rgxide, potassium

mis In ang
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0.1 to 5; (d) at least three of the alkali netals are
sodi um potassium and cesium and each of the atomc
WO 210506396 sodi umto potassium sodiumto cesiPOT/USIN04/042654
potassiumto cesiumis in a range fromO0.1 to 5; (e) ..
hydridd, enmiixttites deerestf, andetha sedivin sp camprisgs sodigmeashangie, sodium

esi £ ubi di u and ] ¢ [
R A S L S s TS AR
t 0 My BiHé bbEnicAtsatheangatibn also Prdvides, . cohtbisbivrn with one or
enbodi nents, the invention also provides, in, .
mage abibeangtiais e cAMpARtions aFspraing to thrEntifgyan glorganic salt catalyst
QNpos| ) 3 .
R BTSSR, 5 B AERS S, D 01 6RO
atdnie ngtiPROstat MeakeT i @l ancinadi hetekhavingamdtom ominsleer greater than 11 is
_ cal ci um oxi de, nagnesi um oxi de, tlj tan'i um oxj.de, . d
in pyanestion: P4 do 4a{t) st least tyaQ ajkali mgtals e sodinm;ang gptassium an
f iRA! ! ; @y! stQhree of the
e
allalippeslks areedodiving [potaseinmy ard nibidiemeantetagh of thehondis| raessof

6- 10 of the Perj.odic Table, one or.nore coppounds of
soHE: (8 POHBFIETERE f FEPERH AMECESEN bt il fepes fom
0.1, ?%) 1‘? 1&sOfhr Y rEhSA R el Ak s6AIROPSEESumM OMI R§ium, and each
noré ‘al kal'i metal hydroxides, one or hore alkali netal & |
of yechtordesrationef sodiumptoepaddskiaim, sedivato isesremaindpotassivan toscesium 1s
. one or. nore alkaline-earth netal hydroxides. one or .
in g Toga P ria Se 0 eh aiiaies Ry Bl A A Dottt i dgsiom.

rubiBRiE Ghd ehdh SAREBFROLHTE BF ?otagshﬁn td MR i, Potaabim to rubidium,
provides, in conbination with one or nore of the

andeediad o orbidivmpe &1 & rangs fwetdAdPAg to the invention, a

met hod co I ses contactinag a,Gr eed. wit. .

i nolr.tﬂé?f?lg g&%f’ mbeélfsa éflv‘%q%lgfl :als%:g;J gtgﬁj]éeS gla 0‘341 3}{2?%% with one or
mée loif el ietBbds di&ohipokitions sccoiidg wahelnwsitidrg an inorganic salt catalyst

substantial ly unchanged in the presence of sulfur; )
compiisiog Asypparhmatesioh gafi (@) igIsupRost MplpER! GOERIBAT FiRwHiHm pxide,

dded to the crude . . j: .1 o
PR A By lon) U AR i, Do, ron
oxidy, BicREl dxlide, pRic batl, aidndompasdd, bansocaddeion mikmirdshikereof;

i nvention, an inorganic salt, catal yst that exhi bi té:
andigy (Rrineqrperpisd g SURPPIE BRHBIAI 715° BCTIPNPTS FARIa figimp Columns 6-10
ofrtﬁé\’%eq'iod LI SnE ESEgrfo‘f‘Qﬁ SRR b SRSorAS R mef AR HonP88ufins 6-10

car’bon di oxi de; a heat transition in a tenperature
oflileB&idded Vet 0280r hidfe AIEGIR Hidtal SAbOMAten onS 00MOBNIRAN matl
NGO SHOSP B TES B s B Ot e cath rtal”

! (o6 1 Earfieth ABAARArth metal
ca%%!ﬁg%g’)a&ngt& éﬂ 0?% %I'E){Eed?%?ur e o%ggydlgg}gg%g%%&o%?fean xl:nr ay e
hydiitiéy, and/oomiyyadet ¢renedfhat i s broader than an x-ray

diffraction pattern of. the inorgani.c salt catalyst.

bel ol S5k STRECGRRRS fhe gy nljop loodunifes, ShromgPnFith Yith one or
m&RUFYIE h¥ihbds o@onﬁ%@it@ﬁs adddfling o the Hisvehiién) al rR&th6d comprises

conductivity of the inorganic Salt catalyst before
contmetlng b onida deed| witls amnoeganiiatteatadyst thats (Mrfhe petelytic aptegty of the
. provi des, .inh conbination w.th one .or nore qQ X
infieHs gl e ST TG B Py PoriRats R aliffumao te
inbf¥ah &Rl catgBkiis eahtaluoailyabddd 8 ulsfrp. emtted

Inflection in a tenperature range, as determ ned by
TAP, Ingnthetelyodiments, the invention also provides, in combination with one or

more of the methods or compositions according to the invention, an inorganic salt catalyst

that exhibits: (a) an emitted gas inflection in a TAP temperature range, and the emitted gas
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contacting conditions are also controlled such that a
contacting tenperature is: (a) above Ti , wherein Ti

WO 300306096; 20 0C, or 10 0C beI ow t he TAP terrpePG[r/USB)00642654
the inorganic salt cataly ég at or above a

comrigse Mater vaporand/op catben dléltdeee 2 I}eﬁtatfaﬂﬁﬁl%}’r&é?’f&%?@m range
of t 5 1S4 592 b [

e A e G g G 60 PR G Rl B TR goanning

calime®y, et @theithey wwtdfads Cayer adnesic) & O woperatiimgn & @ange

betyp BOO-5 ) " SrIZSBASH oy (D TR R Leat U T o Rorey
difs @-’c’mtnﬁ)q&%acflé{rl?bﬁ%fadérnﬁm* RP% 9N Bbh pediAloY fe in8fdenic salt

rganic salt catalyst i's substantially insoluble
cathlfsttietove | 0QIRC mebr 4¢) dfeasonditionting iTwP comshneBvidy, @k éOO °C, that is

wherein the TAP tenperature | erature

lesh BaRmanCOHBC Yot GRIRF ebEitte iy DB SPEO e
em i &gneg@rﬁbédqﬂ%,lteﬁt@tthé’ fhivehBdn hiSo Brofides,in @obiratibh Giththne or
phase and a so phase at a tenperature in a range

mofrer ofth6 thefi©ds or 5aOpEtionsrdtaringdd thetinvemion, Frigorganictralt catalyst

norgamc S DSC.t emper.at u
e R0 G Sl R RrRB kS IR B G PERE,
coﬂtﬁ‘ctﬁ%’&h@ﬁ%ﬁ@ﬂe‘éﬂsﬁaQoﬁﬁ‘@ll&f subR fifat @lohthgtinRtMpeiates is: (a) above
conpositions according to the invention, an inorganic

T, selhdreindt as §&2C2:1C, wh &6 °EdstargthieT Alh teninsraiug of the morganic salt

rti s_that ass t.hrou r
coB3F 5B 42 PR A PO Ll o e
mo@éaﬂl@ﬁﬁﬁca@ﬂp@7 MPa when heated to a tenperature of at
| east 300 OC, such that the inorganic salt cataly
tr ammmwnb@cbmeats;‘ fhe dnventipirplse pa)vgteéolﬁ&ombﬂri*ﬁtloaﬁﬂﬂﬂt% or
sec r t
SRR S5 chBARORR L B B Rut Ol s s

thaddor 1rfkk/h1$,ﬁf(ﬁ) ﬁrmﬁadl sresatns-liguldeat |1me:xttth®"ﬂAﬁlt&np¢ramve dﬁethe
in conbination with one or nore_ of

mqrgam sAlt Gag st Rnd ShalineEB A heahFbife gﬂam&ﬂyu IRl e crude
fee att aefag?attét‘lll %.Ptt%}ﬁé%gtﬁ?eo v%x%fen?gﬁ? té[nﬂ% %@Iﬁﬁt’%lﬁgﬁ%ﬁumum

telﬁﬁﬂi‘@t@tﬁ‘cﬂ&&ﬂéh the ﬁrkurga:nlc st mﬁlyﬁt eghibiis aﬂnem!/tmdgas irg¥ection; (b) is a
Il thi uni)‘&u b)  at npst Ogl r%ﬁlarrs of hal i.de, cal cul %bge 500

mixtre pEa ligig ﬁha%?fanﬂéﬁebéﬁ asg g MRELFLe N aRESHIRp to

TR L OLaSSly G S BEQIRCRI i S9N ST i
or MmMmeeme bmbbdimeatshthdsnvantionajso s)rwldmsmamndnmtwg Wlth one or
the inven the tatal product that has at.

e afheaelbodigi PRDTIEP N LSRG P PRI b RFERRS fyl catalyst

thaﬁ%n%@%h%@{oﬁn df %ic@é%lﬂt'c%p@és&ﬁkoﬁ%l@%'1d@(¥m1¢r8n filter, self-
co

i nation or nore of the nethods or
deforns omddr gm\at}aam:lmrdmdg a pressuee ofiay deast GA07 MParwirka heated to a

Bt o 0 5 P S AL BB o
fofﬁ‘i’% a SecBRd fGHABRd thes8EBrd. (8RR @ﬂiw%aﬂ)le&ff&&&mmg to the first form upon
. 00001-0. 05 grams, or 0.0001-0 grans of residue
cophmg of thmimsfrgamasiit qatadyitise 20 f(@) has fromO grams to
0..03

or doaRgemogpitty 16 e hnaptvifey Hdehlif P o o

m&@ Hr e methods or compositions according to the invention, an inorganic salt catalyst

that has, per gram of inorganic salt catalyst: (a) at most 0.01 grams of lithium, or

compounds of lithium, calculated as the weight of lithium; (b) at most 0.001 grams of
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of at least 10% greater than the ol efins content of
the crude feed; (d) has greater than 0 grans, but |ess
wo b@s/08398d granms of total inorganic salt catal BET/UPEN4/042654

gram of crude praqduct s determned b bal ance; .
halflly CHlaige 3 BoYS S D bR laEs: Ao SBORL0 B ber g digtissy oxide
coﬁqﬁ&[ﬂdg- 04-0.9 grams fromO0.6-0.8 granms of VGO per gram

0

crude product; (f) conprises VGO and the VGO has at
| eadt sdnSegbadimentsathe imptention plee pryvidesoift codbinatigh Witksone or

BT AT T N
at 188kt blé)%fl’aﬁlfs ot BRidblpfo ikt pdr@rdih e LdI9R6kuct] ) has a

monocyclic ring aromatic content of at |east 10%
gr et syme Amhodiventspiho dyxsitien plse groyidasein combaration (Wit one or

g or S S B GO RTHPRARRORIE b/ he YRR T BPodubFhar:
ha&ithdR 01008 Beam<, Bl RidSt 0. OB Erafis2ab st 000 d@ars, ot ikt 0.88 grams,
nost 0.1 granms of benzene, from 0.05-0.15 grans of

masbP-08herants; §am0.800908-Qyt aransed.ORR 10 L5 1zaares. of PORP 0413 grams

0. rans_of. ort ho-xvle f )
of sitle Fir Ehator iy diSotic: BEna{n SLg TG 08 B Fhodbi-o.0:
grfnd br 0.060 DODTEr&hs 6f &k@lper fdjn ¢urpdd mredud] @} kis ansleffins content
the diesel has at |east 0.3 aromat j cs per

of g la#at &P Yagreaen t;halq 596 ql‘%fgisegpn‘qeg{agf{ntﬁg 8{3@9 f%ﬁdaﬁeg ,ha$ gesater than 0
abo =0,
s R

as aétehgiasd b nRsgbanmcep(e) ahs dtdast 0.0.dvargs, dren 010060 bA®Pigtans, from
er gram of kerosene, and/or a fr eerﬂzgi n poicgt]et_z%%9 a

O-M&mwﬁ@n&ﬁﬂ@ graws of X (yper gpmpd spudeppogyes; (Greogprises

ch(fﬂéh% ;ct?éov% hels &} }]e?ﬁ‘;();.?%rragaﬁ%?tar&nﬁgg p8f cgfvcg% @ %2& 0.001

ans of nap conpri ses napht ha,
gramapbit fvan IGals 0 Atgrams bf distillatgr(hym atamicdl4T oDatGBosyil diré) hav an
at, nost 0.002 grans nzen e ram of napht ha, an .
sicgiie e IR0 Ert BE H 6 ol ergmies e BRe agropllic HigGpmati
cordnt ifna‘fl 1kt f@@gf&f@ﬁﬂﬁh@ﬁ@n&@cﬁﬁ kinp @fhdtlctSniht 8f e crude
wel ght ratio of 1so-paraftns t'o normal paraffins in
feddh €&)rhap hidnacyficaingrapshatics 4hat anahpuise x@pndsaethplbersienerer
that s a east 10%greater than the yolune of.the
comp QST ST Lo RGP e o) Shl BygoLg L @fams of
beRSeR¥i §65.0.0510.¢ 9 FRInASfitoFheld, EINP0S-®Y gfisofPheth-R§lene, from 0.5-
nmet hods or conpositions according to the invention, a
0. fegrhmmd of hetho-sglepe.iand Sroopf b6 Eragnscofparrieylere dnnhesptdeast

alyst tpo f t ot al .oduct. t hat . conpri.ses .
0 Gt st s ¥ T i oL Ry St SR AR R R figoct hos o
ledst 09 &rRhOELEHmMMIEI PR gfdnk! BT8R (o) Bad A1€ea8BOBODErams, from above 0
different fromthe crude feed to forma blend suitable

to PIrgremarns genme DAG1-0¢ brams e keionene: (B compEiscsdreigae: anf the

a crude at. 45 the rn di r r
cofsBl 5 o D0 2 R A4 B b QT B dilEroens
anflRE blFebriAs point it £ feipeiadid bl Bgmbe3E PO npusoldCTC, of amost -50

fractionating the crude product into one or_nore,
°Cel(®thap piakeast 05004 tarams or aidepsh?-d dranmef raphapa) eempidses naphtha,

fuel f t N St i :
ol S AR OBy 8 15 L0 35y M A srams o
befdrkipdegmat af nephthal areattameguidter bf atrisdst 7@ rat taaste80, or at least 90,

sul fide catalyst to recgyer Jretals_ fromthe transition
angior igo-pagafiing an léqrg}a},g@rg ins with a weight ratio of iso-paratfins to normal

paraffins in the naphtha of at most 1.4; and/or (s) has a volume that is at least 10% greater

than the volume of the crude feed.
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In sonme enbodi nents, the invention also provides, in
conbi nation with one or nore of the nethods or
W@ 0wp063986 ons according to the invention, a credBUS2004/042654

product that has, per .gram of crude. product:. (a) a
| eadn sqn@enbegineatsothe YEysntion alsp REPWASS L0 nat("@ilé“flﬁbo@ or

mo% gf'ﬁle (ﬂiet cﬁ%?tcbfﬁgnﬁf%%s@fc eRaf eg] o 1Y 1n(léﬁt1o§‘1t a h%ﬁ?dd tBatQ@daprises

esel has at |east 0.3 grans
coﬂﬁctﬁfgai‘fﬁtld@ foep evithyr eatalpdt talfarsed total gp)ochlpt uhetassatmmlse@a crude
granms of naphtha, p(gl}nd t.he. nap

ht h
prf@ruaﬁx@r&kﬁr B%E%ﬁ&g CC@?‘%{W@ ﬁ‘? R \‘{:%ﬁq ﬂ‘gi f’i‘&?ﬁ)betﬁle Same
or Hfffegént 6285 the CPudeABEH R folrd %ﬂ@lﬁ%ﬁftwé f&rtﬁhn@pdaﬁﬁgf(ﬁpaombmmg

wei ght ratio of the iso-paraffins to th
thenerp@fr mbflucisvidf a etudertisit isithel sanieigr (gffpml‘afromfthgpmﬂg@@ to form a

oGS Bl i o RERE I oS g

thA&Had S amtvihidlde da i 0ng dikil14Te SactbnbDardl AoBuddhg Rh@bbmstion fuel
per gramof m xture; (e) a weight ratio of atomc

frohy alrlease an¢ of the distilatefrastons; And/pi(cd e 1o Gaglyssfs afransition
t
mq&rarsggéﬁ é;atagﬁg t1iaeﬁfért£ 8{:?8?}%10% Qeta%ts%lllf%@%Stﬁgféptg]re(%vgpﬁleﬁfls from

thr fI¥RIInGRetARdul BdAditAystker osene and/or has a free2| ng
point at a tenperature of at nost -30 0C

f
o ogn some e@badame@fs thegnyaating glsg @éﬁfl%?ér mg(‘r@&%ia%%ﬂogl%vﬂh one or
t h
SR BR 2 T GRIAERSAY o PR Rt GRS A s
pePkragl ﬁfdrﬁwe lﬁﬁﬂucgf @raobast DHOT grdznmﬁjvmn amd)théé\f@;@biae at least 0.3

hydr ocar bon gases and napht ha; b non- condens
grmwl%@am%@s RfA G aﬁ‘éf%éh)t %Héeasm Gher ﬁﬁ?ﬁ(ﬁ@e diesel has
at Fe% glsn{shog%?(grggt dse ? ?ﬂlﬂﬂls(f}; cﬂg&t%ﬁ éé)' dﬂ?eaa‘rgfa(? P | r?%tf'haphtha and
thé:ﬁ)z[ﬁhtﬂae Ha\ﬁﬁg) btt rhasta(rﬁj gino-of badens péid graﬂnwf maplahh;cam aytesie sumber

of at nost 1.4; (j)..the hydr o%ar bons wi.t H?jlon i
ofﬁum%ﬂ%%ndég 1§%P8ra darpageiiigs Fth R e g 1 31 BF theeo-parattins
to Yﬂetrhgam il r”E)f QLRS! 54; gﬁ)(:%to(te@?@)f affedstd. d@ram@ﬁﬂa fhiXvREeOdTt

rati he conbi ne C3 olefinsto t
compbhernemaﬁﬁax&rwbdﬁngmngé distibuiien af atmedt 204 Kl (‘H}Oe“fF),r@d the

and par.affins a car nunber of. 2 (C2 wherejn..
iy g REHIRE PLDY (hFS BAES &5 SBer PHeETE A AP e P piefL o of

Gt $.794 drfat dhost 1.8;

T e PR L
le4880. 0D Bianss ¢fckerdsenang drcdfckosae has: at lemth gams of Rioniiss per

but i ene co nt of. at. | east 0. 005
STRPIOT SPROTIGTIOT 125 & AGRLIRG BRnLY % GuRE PR CaloR, (& (@ from
0.01728.18t ﬁﬁ@&fﬁoﬁQQ%r&geﬁ r 8ffand @ﬂoﬂmws{chFﬁ) R6f- c@ﬁ@iﬂszﬂfle

conp03|t| on; (n) par a f| ns content of t
hyumm@argammﬁmphtga,aﬁlu@h Iheg combiedahaverat piost GhS gramgtof

st 204 0C.in e fro
Bungt Aot RO g AR Parys PG AT Basst Blg nagpoa: ©
ndi‘i%%hdé’r%ﬁbl@cﬁyﬁf&brbbﬂ\gﬁses ped ngshala, &fhic, &ﬂieﬂ%omblned compnse iso-
hydrocar bons having a boiling range di stribution

f
pamaf§ins agkn-pagaffinomtiba geishy raf,log:rfélh%lsefpafeﬂfﬁmﬁ foghg B)parafﬁns in the

cRR R SRR SRRt Lokt U B e
hydgstRrtdhs hesd cb&@0durge @ upto 3 esmipricihg:allefirisnmd peraffusawith

of ol efins hdroc rbons with a bqilin
cagh OB RITGES @ﬁé 8@ a1 ASy: e werE tratio ob srge it 39 Cs olefins

to?fgedcotlmn&i 81 Litp AN Eeths 1M FHost BBL Blefhs bifd Pariflins Wil d E8bon

number of 2 (C;), wherein a weight ratio of the C; olefins to the C; paraffins is at most

-
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internal olefins of at least 0.4; and/or (r) from
0.001-0.5 grans of olefins per gram of hydrocarbons in
w@206i0639Bg) r ange di stribution betvveen 20 0C aneiCR082004042654

I n sone enbodi nents, the i ent| héf 5 |des i.n h £
0.2 endfprolefibang nawaline wiih afgf FRon GRS e PR 4 weight ratio o
theC@ rr@ sIﬂoq ?SC g%gf sqgatltﬁo& s, '(lf)\lﬁﬁ‘iahﬁﬂlen@ cé?ﬁtb'ﬁ%f at least 0.005

has at least one of the catal yst
graﬁl@djfml) had zﬂgABh gravingrin IaEaregeIfadm 1réa 30 31; 15.5 W‘I@E)Ihas @hinosit0.00001

| east f the al kal
sraghe QLN VGFe PR 66 conB R A BRsrTaD okt
hy@t%@alfdgnst ﬁh%%ii ﬁélnﬁ%ﬁnf H'zﬁsn%uﬁ%ﬁrasw 98§ 284 CARSI i@ From 0.7-

atr irtro sul fide and/or bartonite. In
0.98ugrbiner(ophyiydéareortssyitl ehoulms ganfge distlpdionfof @t most 204 °C that
enbodi nents .o he i nyentjon my be conbin i th
hay s GEL 88 4L ol TS GroCanh g & Dot FRTER<TRE b s bgag most 204
oCeX B, 601-0 SRk ath&8f d16RMT @?ﬁ @ObABHNEBMith ABYiliAe reEifnabution of
Wwth features from an %,he ot her enbodi ments. In

at fnusttzwér Cethbtommrsp olefios.and the olgling kavaraé leapi GY Wagrpes g terminal

t he n SLens.
ol pRLP B o o P diaep it f Sl b A S uioyfotpt most
20k O0CHhS caﬂlg\llsé blefipghad tiedéfnsdRse lalnktﬂﬁif 1ags6 of mmaﬁl ElEﬁns to
DESCRI PTI OF THE DRAW NGS Advant ages of the pr esent
mtcmb@ﬂ@ﬁm\oﬁ/ﬁt ﬂerasbfééoami/q@afr@n@ 008- Q%S@@sywq fiy peh2ieeof
en fi d 8
hygré)g gr:f\)”o%% K r%g an%% dlr%té}btéllragrrll %gﬂwtleg%("?ﬂ ecgdgg 29% aﬁy i ng
dr awh béise b]!ﬂlehﬁiﬂts fHeGnvehtios alo pediadast inccondbimation with one or
enbodi ment of a contacting syst em for contacti g t(g}c
mage of thefrarthods ar FORPR§IHIPBYRSSOLINE 0dhe FveRon, 5 GBI Bt that has
r
ot {3 e o Ry L o i R e MBI iy ek (9 o oast e
of theLdikdlpitlalids pytatshinmf mbidhnng eradesing, bhmixtured ehdre}:&‘dand/dn’r(b) at
a hydrogen source in the presence of one or
lea@b@w q@?@caﬁt@lyw &erthes comprises adransitign matal Eifensiton rgetgl sulfide
ng 11 of an enbodi nent of a separation zone in
Ination with a contacting system FIG 4 is a
s c h dnﬁﬁnther efnbamnmmtso cﬂaatmreﬁt frorh spedifie aabodimentseofitie invention may

SR ASAULD & Coact i IS S. £ G, e s

etk Aok 5}93 nﬁﬁ'gfl?e Ml’ﬁﬁﬁ’é(ﬂ\gltﬁ %ﬁn‘ef 116 RyioF tlfe other
schemati ¢ of an enbodi'nent of nultiple contacting

enﬁgodtmelﬁs FI G 7 is a scherratl c of an enbodi nent of an

oni C neg lé?n 6¥1ts cru lélrp?o uc{s are obtainable by any of the methods and

systems described herein.

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 for contacting the
crude feed with a hydrogen source in the presence of one or more catalysts to produce the

total product.
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system FIG 8 is a tabulation of properties of the
crude feed and properties of crude products obtained
wo c@si0e3vdodi ment s of contacting the crude feedP@i/Uk20pdres2654
transition netal ;sulfide catalyst, FIG 9.s a .
t ab&lGt3 i sshemgisRisinesh ‘Pdlﬁwet %{%%Pé‘tﬁﬁé‘éa S¥igm for contacting
CORORLS | GORLE NP ARk PesiN AL BP ADrOBL Ay RE  produce
thefc?’%n&r)ﬁ %h%g@@ﬁaelﬁ{dgéé%ﬁ cont ac?ll ﬁgestﬁe crude feéd Wi ;yh thI(Je
thetoamsidduen netal sulfide catalyst. FIG 10 is a
tabul ation of propertie nd conpositions of .crude. .. .
pr oGt 3TSGHCaPREE Tk ATEIASHTF N BSSR i o8 i Ry iation with a
with the transition netal sulfide catalyst.
Cm&%%?ﬁﬁﬁgggLa graphical representation of log 10 plots |
of FO@. 4isra ehemated ofom anledlimented adilending zene gapergbigation with a
cat al yst versus tenperature, as determ ned by TAP.
COIPiP@nglsZS‘iegl'a graphic representation of log plots of
t he Fi@§SH fi ARGEMHic bMNAT GABYEMER! Jf aGepAhtVGH Fonelcdiflacting system,
inorganic salt relative to the resistance of potassium
an¢ abbndmigezoner sus tenperature. FIG 13 is a graphic

represeptati on of | |.ots of the..resi e
a0 Rasaran e S b <R GE PhAREE Shiche.
of trhg. PRt ASHEMAHE S ROMABRIIMBRtSIfSn iGiTP esafudfieity fk&Surdent

is a graphical representation of wei ght percent of
sygeke, |iquid hydrocarbons, and gas versus various

hydrogepn. sour ce [ ' .

cont a0 ¥ gt PRaipThEAY EEHeq O R Bl b Hertios of orude
préd@fct| obsdinedrém eddbollinént 9o Bntathg tepredeabediviththofransition metal

wei ght percentage versus carbon nunber of crude
subidggaielyst-pr oduced from enbodi nents of contacting the

crudg~f ged w th. | ' t t 16 i

Sy RIARRNS oF B BLELY Bl B non

coBdenggH1¢ Bpdrbbgbbmabtitietefrbmethboidithertnof @atdcting éietcrude feed with
catalysts, a netal salt, or silicon carbide. Wile the
the wensHtangRetaksdidec@AlYHi e to various nodifications and

Al t ot A . ‘ _
o306 80 SAECHE, R s LKAy ot
frdie embodipentiefeontactihg the datdaifeed Witk thebrteansitigs nngial snifidelsatalyst.
to scale, . It shaul.d be underst.ood at the drawin .
and fdet i rsedgra%@gﬁllirmrﬁﬁﬁﬁlta?waroﬁ% 1 o I?Ih?‘g’f?al&sogfe&ﬂﬁed
ga%)éus{HfgaﬁthfkﬁéérHU &M Ldlydt Qetsig teﬁﬁfe}d’cﬁﬂé! & dd i et aped,

contrary, the intention is to cover all _
modiFIGe 42 isongrapleiquépredeatation ofilug pdots of hetresigandeadflingrganic salt

colS Deish oS B e Pl AR A SR e
iefoBbadi-srents of the inventions are described herein in
m

bre detail. Terns _ _
FIG. 13 is a graphic representation of log plots of the resistance of a

Na,CO3/K,C03/Rb,CO; catalyst relative to resistance of the potassium carbonate versus
temperature.

FIG. 14 is a graphical representation of weight percent of coke, liquid
hydrocarbons, and gas versus various hydrogen sources produced from embodiments of
contacting the crude feed with the inorganic salt catalyst.

FIG. 15 is a graphical representation of weight percentage versus carbon number of
crude products produced from embodiments of contacting the crude feed with the

inorganic salt catalyst.
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used herein are defined as follows. "Alkali netal (s)"

refer to one or nore netals fromColum 1 of the
wW@005063966 Tabl e, one or nore conpounds of one BCT/IBI084/042654

netal s from Col um of the Peri.odi.c. Table, ,or .

i xE U3 6K € REABBIOm oL REPPRELL B R Hath Egsgﬁwwftcwacﬁng
the3 ?lgc}eofeeMtﬁ G AiS sdif 9&%&18‘&& Whetd1 Qit, b1 &S dapsliie.

Ta e, one of Ror e compounds of one’ or more metals

f r oW1t thehv2niién isisesceptible to varials nendifeationk angd dtsmative forms,

thereof. "AMJ' refers_to agtonic ss unit, " ASTM .
specFecHEbGmiapte FEE A SRRy YRCe! gt vl SfPApEs and gl
heRRPNAL s BRGR in defa8" The dRsARad ﬁl@? 86t Bdatscalt eIt sAE@H e h@derstood

I'n pent ane. & asphal tenes content is as deternined by .
thaf\GEMriveinge andaaited desaintiontihetelopennpidnicadedigdinai e invention to

atom carbgn pergcenta of crude fee crude progduct,
thepaphry ToRBAGS DR OB Gege Sonfh/aedrniondt HERB Mg
moR¥i AN, Vetih2en 52 kiterndRV e BMistwithih efcaipittadtd ABpe of the

gravity at 15.5 0C. APl gravity is as determnined by
preASTENhWEtinn.dD6822. "Bitunen" refers to one type of

de  Rr. . hydr ocar bon

D.u J’ '-'-- Licmamin Hst+1+ sas for the crude
f eedcanml @ibddahaits Bf B iplentlo®s @6 degtibedrhaiesh ihynASTdail. Terms
Met hods D5307, unl ess otherw se nentioned. Content of

usdehirtrein arddaiined apEONtss, for exanpl e, paraffins,

R A S T
oné&BNnerd cdhfldp@h@ﬂait éresorintordinesals fran0CAERN 1SofEe Periodic Table, or

determned by IP Method 368/90. Content of aromatics
mikfrdsdhersehe i s as deterni ned by ASTM Met hod

D5 18‘&1/ka%n?%51$ﬂ ié‘eg%{sy"i 1t%§ér ?o oh & EhSretfetdls TRINEYIin 2 of the

ent i o donate a proton to anot her
Pefibdie QubR{ odr thiyre coBippaidsthflonwny nvasmeétatefienCdluma 2 of the

nol ecul ar entity that .is capable of accepting protons
PeripdimIahls: popxiyiee eredf: entity. Exanpl es of

Br ns: 1 ' hydroxide (OH ), water
(FQOWE,J&?%%%;%E’?‘(E%@? hal i de (Br( d "

bi s ARSI (iSO Ameainah Stahdeat & et8@land Natetidar bon

nu r' refers, to the toftal er. of r.bon ato in

o e agelEncs o apel iy g e uufiE R RPHRS. Cs dsPhaltencs
co@hOQRAAEEHSInS @b AS TV AletRdEDRGS7. vapor i zed under

process conditions. The content of coke is as
det extminiellydrygamgscentiga aue atoTie cagbpmyhercerftageodecride fepd crude

pr%cgltpg :ngﬁﬁtbg,ri(teroosfenes, %&else , E“nd‘{% &d arl]r% ats %t%{’mivﬁlga g? tAS“)[f M II\/T&Hcgd D5291.
“API gravity” refers to API gravity at 15.5 °C. API gravity is as determined by
ASTM Method D6822.

“Bitumen” refers to one type of crude produced and/or retorted from a
hydrocarbon formation.

Boiling range distributions for the crude feed and/or total product are as
determined by ASTM Methods D5307, unless otherwise mentioned. Content of
hydrocarbon components, for example, paraffins, iso-paraffins, olefins, naphthenes and
aromatics in naphtha are as determined by ASTM Method D6730. Content of aromatics in
diesel and VGO is as determined by IP Method 368/90. Content of aromatics in kerosene
is as determined by ASTM Method D5186.

27



10

15

20

25

30

"Content" refers to the weight of a conponent in a
substrate (for exanple, a crude feed, a total product,
worooa/0ceele product) expressed as wei ght fractPOINUS004/042654

wei ght per.cent age, pased on the total. weight of.the
s ubgBW@Fl‘I‘J‘erfﬁﬁ%dp FEES dpo B%}ﬁ%fsenﬁ‘&f Wil 331#1%30 donate 2
pro\e@fig,%gtﬂgﬂrﬁﬁguiarreﬁ@?s to hydrocarbons with a boiling

range distribution bétween 260 0C and 343 0C (500-650
OF) “BtomBteidlowdyaasdi refoed toconolesular entidy thabiscapiiedf apgepting

e A

i g SrbdkyLd. Dhagide (BAT €T ENtbisulfat
hy%§£@g2%%%%Q B (B Jpuaido (B €IRT, _rr)raylsu .
DSC

(H80¢Nuatel wdfates@0R” and di esel . refers to

di ff.erential .scanpin alorninmetry.."Free i nt"
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A freezing point is as determned by ASTM D2386.

procey diBditions.eThe contepiof eplfedas defempingd bnmasnbalarge; dhe weight of

Wi 1 ) tr.o ry. " . ni ons

col B B AR Gl PG AR of FREL Sl
ChenreatenSasfesd i, thd 88iEht 85a cqinpa®nBin a'dub&itats ébeesnipde,a crude
wei ght ratio of atom c_hydrogen to atom ¢ carbon. H C

feqds 2 fpjalqpducii FAFTRICTPENE) GRFGsE Frand hidipciigh ohwelght percentage

B s A

ni t rogesl” refedld rhydtdchtbons otthai todlihg rangdhéistmiblutionbetween 260 °C
structure of a hydr ocar bon. . Het er oat ons cont.enéi [ ?%,Sﬁﬁ\/l
and 3¢ PG HEHOBR, "R 108 MR SDiesd sonispt ig 2§ defrrmipgy By

| and D4294 for sulfur. "Hydrogen source"
Méﬂel{)&erggg% hydr ogen, and/or a conpound and/or conpounds

wherrDistillabe rpfeesterhydraatrbancwittle boded range dihieibuti@labgtwen 204
g 7 (G050 ) iyt R BB el lerr g ped Py ASTM
M%Bd ngk’Z).eﬁi&i‘ﬂateEﬂﬂf RERNPRASsdkahaaxappl e, G to C

drocarbons such ds nethane, ethane, propane, butane,
pentBsE” nefgphtohdiffereniglecanning ealovimetes t hereof . A nmass

bal gnce is cqonducted to assess th et anpunt, of. .

hy dr GE6A¢ PPV ] e BREORT 0 DiHoBaHALTT A Yiigh formation of
cridiffe HRBLes obdied DA iéaA_tﬁ'eeﬁiﬁg?bﬁu PasAcCRMRRAY ASTEV

I's conposed of a netal cation and an anion. "IP"

D238bers to the Institute of Petroleum now the Energy

Ir gfs té‘iddg ’fr%ﬁe%%@?&%% Hg{%%‘iiaic? dﬂﬁ@gﬁ% %8{1:1;%}&1819 '\nffﬁrrggsisﬂesc"'trometry.

ocar bons.
" Ker-gRpedBase 8fs3o bRiohy &Y Rsattiudns Méatddnan Uoiihg Areerien

di stribution between 204
Chemical Society, 1963, 85, p. 3533.

“H/C” refers to a weight ratio of atomic hydrogen to atomic carbon. H/C is as
determined from the values measured for weight percentage of hydrogen and weight
percentage of carbon by ASTM Method D5291.

“Heteroatoms” refer to oxygen, nitrogen, and/or sulfur contained in the molecular
structure of a hydrocarbon. Heteroatoms content is as determined by ASTM Methods
E385 for oxygen, D5762 for nitrogen, and D4294 for sulfur.

“Hydrogen source” refers to hydrogen, and/or a compound and/or compounds

when in the presence of a crude feed and the catalyst react to provide hydrogen to one or
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0C and 260 0OC (400-500 OF) at 0.101 MPa. Kerosene

content is as determ ned by ASTM Met hodD2887. "Lew s
wa@eood/veved ers to a conmpound or a nateri al vvithP(tTmszoo4/042654

ability to accept one_ or re electrons,f nat he

mage g@gpmgl s i thgicgudsfeed. A bydiogen 8)11506‘0]8.?[%8}9 ea P, 16pot limited to,
hyﬁ]?%%ael%; £y é)gamyﬂ% Ca% B drba g&ﬁ%@h Qﬁﬁeﬁfanéf@ﬂ?ane propane,
rons to a d.

oun Li ght Hydr ocar bons
bufa@é,gentane, h;aﬂhtha)a Iv\blm‘tSoﬂ”mmturgs thardo 6 nAnmash @akmcmlsa;on@mg@ to

froml to 6. i d mxt refers to a co
assepithe i oghgﬂegewpe eiwp AR SO SPIRPRGS; Ha J}eocrgqe feed.
st anﬂ%&%ﬁ@éﬂ?@ freifewtg eﬁﬁcﬁﬁlufe co2PoRE 0% k&A1 MBBn and an

her el n erre , Or a conposition
aniohat includes a conblnatlon of one or nore comnmpounds

t hat e d_at. STP one or e C unds..t hat
are gpg’lr’fie@r%\ ti?ﬁb 1stifyip efﬁdeté?%&o%@e%grgy?ﬁ%%ﬁpe)osf London,
Urﬁﬁﬁq_‘{lﬁ doh.@ quantity of carbon residue remaining after

evaporatl on and pyrolysis of a substance. MCR content
i s &soderafing wedrty bmzrlmdwmanwt@aieé@ydrombhnma

o i BB R Sl feb 0} PO Ben 204
°CQind 00 MEA40NB D0 Pipat GO VIPa.| KeSerdontont 3ed deyABIM by ASTM

Met hod D2887. Ni/V/Fe" refers to ni ckel , vanadi um
M¢th@thD28$7 conbi nations thereof. "N /V/Fe content"

DR I T T S

md8 elebRb® fforh AnBGENBImsUHALC Meters of gas per cubi C
meter of crude feed. "Nonacidic" refers to Lew.s

and/ beWBrhese crelars i § CHRRAME ABdeF Matssiat Nith ﬂé%#dlﬁi{sta lslpeate one
or ao%e elegt]}(?l{s%?%ﬁ?tﬁar 9913%%8 and/ or a m xture Of

onen ases at standard tenperature and
p r es‘ugm HyARo @B ond B tdRedroberbenstaivirey carlefemmasbre im asnge
"STP"). "n-Paraffins” refer to nor mal (strai ght chai n)
frogmd 4@ & ed hydr ocarbons. "Cctane number” refers to a

cal G"‘I'Q'lcﬁﬁ(? thi R 1o afeog exﬁv%@f%ﬁ"tﬂa@ c‘ﬁide% laﬁe @fﬁ&bi‘e’%‘fpounds that

properties of a notor conrpare

aré Bfed ansiendavktemplratadecant atassire (2618 Orﬂlﬂi‘d‘dPa dfermnqi’rﬂr Ieferred to
I s as determ ned by ASTM Met hod .D6730.. " efins” re

o5t S TR OBk FRIEPA 107 MBmSgFA a0 o ogp 5 oo ETE unds that

ar@ﬁ&\ﬂﬁ at g’YP $3thUneVr ShdrD SornpPGindd ehat BitsoRiti @t 9op, | i mi ted
cis, trans, termnal, internal, branched, and o
I i nedMicro-Oerbbo Residue b(“MCR Bfrefess toa quiaatiferficathion raudiegemaining
after e&%ggnfoln %gd pyrotl}bs?s c|> b subs grtlée(.) IﬁbR content is as determined by ASTM
Method D4530.
“Naphtha” refers to hydrocarbon components with a boiling range distribution
between 38 °C and 204 °C (100-400 °F) at 0.101 MPa. Naphtha content is as determined
by ASTM Method D2887.

“Ni/V/Fe” refers to nickel, vanadium, iron, or combinations thereof.

“Ni/V/Fe content” refers to Ni/V/Fe content in a substrate. Ni/V/Fe content is as
determined by ASTM Method D5863.
“Nm>/m>” refers to normal cubic meters of gas per cubic meter of crude feed.

“Nonacidic” refers to Lewis base and/or Brensted-Lowry base properties.
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Uni on of Pure and Applied Chem stry (IUPAC), Novenber
2003. "Pol yaromatic conpounds” refer to conmpounds that

w0 p@b06®3¢ wo or nore aronatic rings. Exanpl es PET/US2004/042654
pol yaronati c conpounds include, but d?we not

ted
to, ‘deeﬁ@enmm refa, 1o SARRPTRIET AN/ QS R AKTHTR Pg Fgmponents that

benzo h| o f
e3P BT Ln ARl RSReRL opien o Al gt o
as 538 OC (1000 OF) at 0.101 MPa, as determ ned by

A oswe bl i S el B BrBlasg o
sol kg phage, %”tr&grs%' RILRDE! durgﬁﬂ?c?ﬁhlex% &Eerﬁﬁmnl & shtiknock

i norgani ¢ sa catal ysts i nc e a slurry and/or a
prapBaRe of b ﬁiotdih’ﬁel&:oﬁmasadstb erstandanfd, refepence faakp Aegaleuddied pctane

numbeolsephia e by AS PG R P38 0r b
uper base"
ref epgdng ?ef{thB %Efngbléﬂdg%&ltﬁ:ﬁdh -S8RRAL eABbE chbdh A6ab18 BBEds.

suchas paraifins ol ef 1 ns under reaction
TypanfidiéfomsnclideAblit arefet mited to, tist tdnsatsiminalymgernal, branched, and
. expressed as mlligrams ("nmg") of KOH per gram ("g")
m%"fr sanple. TAN is as deterni ned by ASTM Met hod D664.

" TARD o & €T 8016 0rF G TROIR IPeAB@E 2bR: é@fsp&ﬁﬁéﬂllﬁ}t the Intbi¥Rtional
refers to transition netal sulfide. refers to

Untangpiihee tsd ApplhﬁChClmmlstm U MVme@tﬂﬁlOﬁ on between

343 . QC and 538 0C 00 OF) at 01 V .
cont eAaem 081?-}?8 né hY R SQ[H%TC}HBQ@%WO %f }nf’ e aromatic
rm%@ nEehip1ed ofﬁﬂlfar&ﬁﬁﬂlé &ﬁhpcﬁﬁhds idclids, t19 a&ﬁndiﬂﬂmtéﬂtto Oitidene,
hat i1 f" the ue obtained for a pr oper:#h of the

naplghyow, aitbrecees pbenantrens, dpryetiaephene and e@Z@thlqph@ne
t est.

L oot RROPS e yippBRby G [ERERe MRS ERAL LRIERoh Bpove 538

°Cql 66T Fh)andaodivmy at estinfigedBy ASTHM Mmhocnlbesatbnsu der ed
equi valent to the referenced _testing nethods

us edSelmltJﬁué% rafeys loer maﬁwbamst%ﬁhafrl&wmx@amﬁr% Hfouid phase
e% loép a[,sg Of ﬁq%%hg t%c E{)&Q%BP&; o9 Q&nﬁﬁ]ﬂﬁlg 1H§1’r% or Ql]'t %:%tﬁ]?gts include

gener a Sem -so
a sRirHEaRl/ srRpHasethatieaser dodsisehty ofSfatuxhinphy taffy, deygh, or toothpaste.

|ncI ude, but is not limted taq, re
nonc SRS Salsrsdo gtradard cibicdpet of gps re 8’Fre]c‘btrn°6?q?aﬁe% ns

the r“%g{J%rBi;s{ SR NG, G Mg ﬂlaft Qﬁrmk%)r@tBﬁ'Qb Ih&él%gal’ﬁr)ﬁ'sdﬁlch as

Such izatron may often occ , OF proximte
pataffing 4l efhdunideoreactivd/ @nditienorting site. St abl lized
crudes typically h?ve not _been dis |II and/

fract ﬁ% aefsys i &tofal peld nUumbsr EXRIESS gllramst o) of KOH per
erfth gﬁgﬁ 8 591&111;1% PraNeR 'sg f%@t%ﬁhﬁe&"b? *Asﬁm Méth@d b@ah ing

I stributions or exanple, naphtha,
di st‘ﬂlAI-a’treﬁ:rs wmpmﬁhlmiydlﬁbfpmdmtmg oi ls).
Di st j | knclu es tsé’{l not limted to,
at mng r‘ie er%l olansion gt ds and/or vacuum

di stey}h@® +3os RBERBFShents with a boiling range distribution between 343 °C and
538 °C (650-1000 °F) at 0.101 MPa. VGO content is as determined by ASTM Method
D2887.

In the context of this application, it is to be understood that if the value obtained
for a property of the composition tested is outside of the limits of the test method, the test
method may be recalibrated to test for such property. It should be understood that other
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Undi stilled and/or unfractionated stabilized crudes

may i nclude conponents that have a carbon nunber above
Wd 2008/06p936t i t i es of at | east 0.5 grans of corrpwHHSB)04/042654

per gram of crude. npl es ,of ,stabilize

Standmfﬂ%@ oes Biethogaist AP GApRAETES RN IodS Tattrghsting

maﬂ:]o Spb ged crudes, or conbinations thereof.
oppe re ers to a crude that has been treated such

t haiCradeslneastie Iirodnmed fand/oeratamgulofien thydtdeatboh aorfaiming formations

boi | t I 35 0 101 )
andhon sl GatiEn S AReaTH a0 s h e fif TRy Efudss ay
1nc@l£cﬁrg§udeat§1l n@tﬁ&hgat% B5PIRude hidlis AR $Hmitdds8, @fRdvEl Tfhon-
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coisdenkdtllé zasds, maﬂdesalﬂsa@m:oprmean theraofiafrora theosudte form a
stabilized_crud be sported to conve nt|
sta{:qh@gql ﬁ)é;lﬁ,@ §3%1} §ti1 1083}1‘13(31r cpLat; Qirrprg)élm &J(efp(g?ductlon
%R Eing Bitdel i nes, trucks, or ships). Qher crudes
ave one or nore unswtabl e properties that render
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el BT oty AR O R8T LRI i isiutions
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may such that a reservoir that includes th

is mtslmdmrtpaajmswmm distiflation mea@émﬂ@ﬂ/@ro@cw@tdlswlltaaon methods.
U“@Fg@ﬁé gﬂ@/glé@ﬂ%% ﬁ%%dé%c?a%lﬂze& %ﬁzigés mgy 1?18@19% cﬁ i P&Irxents tthatdhave a
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2 Pa-s; c) APl gravity of at npst 19; d) a tota

cmde/ \Fxmmpiss of slabilized adesinglude wholrosudisaieapest ey, é%ﬁé%ted
0 ANTAY
R e A S

ha$\BécIrteatednscip eat gilaast edme biithe cofn))omntseﬁnadlnm/e@dmulﬁrg paifit below
t least 0.01 granms of residue per gram of crud

3556 #IphdI Y B et TeBAYht oAy, foehsd o desaagp girenist pi oft most 0.1
gﬁggﬁn&%@% A g% ; 6 rOQ aglgn@%)f% s%cﬁ/gtg}gﬁ er %f‘an"i‘Bf the

tofpediehndt i ons thereof. In somsenbodl ment s,

di sad d |.ud f
i o ARV R e T hosR PR Blas i agbolﬁé?g.catﬁés tope
tralnggglﬁ%d% Soreft a‘?ftreétﬁ%hfjfé@ﬂltﬁﬁ by %ﬁ§popca§org&éﬁ§rs Qfor example,

or a east 0.9 grans of reésidue. In certain
pqmiﬂnesj itroekg, o sldpgad)khmcmgized hevaioee drago@ uRswitadle pyopertics that

e B s P RSl P2 ™ ©

ARH/8H8 SreatBfint BIARNY, QhudingRdwad ReetoabMdtevalue t
traﬁgéﬁggggkgg%ﬁlfur coﬁ?ent ofc gq{ Iléagrt&ﬁlo grar?s at amete

thé diastvadtagobemyde nfhe gqonpwasyalags may {gﬁ s th@)tra I@ﬁem@laﬁtat includes

ns, Di s cr ud incl ud
th%‘ihs?ﬁ}’g-}l Br(ljlﬂg c%&%gc% cd)g %Fo d (I;ehgrgrbg)oﬂ gﬂd%r%e%t
Di S@Mﬁéﬁl@sg@ﬂiilé‘aﬂv%@eﬂ&?{ude@ ehaydeclufe fbuﬂﬁr@ﬂ'ﬂooflmlted to: a) TAN of
di sadvant aged crude: at |east 0.001 grans,

at (easiOB5 gr) amsscosiby ofzat lqagt»,%i Po'spa) Ayrlagravier ofpp (gtpqg,& 319 S'B,qgotal Ni/V/Fe
co\é%gp %%t ?as{)d) ngd’Sﬁ% gﬁ 1%%?@%88 gé%ﬁsvﬁ%/\;@“g fof crude; e)

a 810 ﬁéteﬂ%ﬂﬁ@sl codfenfbf dttﬂé@t 0009 @r&isadfﬂqetb‘rodtmdﬁ pélag‘rbmnff crude; f) a
with a boiling ran

residue content of at lgast 0. 0? grams of residue per gram of crude; g) an asphaltenes

content of at least 0.04 grams of asphaltenes per gram of crude; h) a MCR content of at

least 0.02 grams of MCR per gram of crude; or i) combinations thereof. In some
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di stribution between 300 OC and 400 OC at 0.101 MPa;
and at |east 0.001 grams, at |least 0.005 grains, or at
wo e@sneP3O1 grans of hydrocar bons with a boil i PgI/USIg€042654

d b b 400 QC 700 0C
e e 90 0 800 080 AR, r s
d r
0.2 Oérsagégﬁsg%g géeﬁg@ g&%}ﬂs gﬂalggdﬁ@ %% %groaségfangt@{f@éﬂﬁe or at least
0.90zr8@5 offesithie. O cartain aabwdlmem dsadventegedhgrudobasrbdRe)d grams,
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0360 Sarawpar P-Sa g TRt eSOV BRERR S Fishty B Aapar Sriain
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enbodi nents, di sadvantaged crudes nmay include, per
grasam of di sadvant aged crude, up to 0.9 grans, or up to
0. 99 RIBaSid HYA:QRAS RERTe Winiiktude HOhYdré@BRR Baving a range of
di stribution of at |east 300 OC. hi certain
bodimggainte nDisad vintagdd antdagmay éralietes peregram| of disadvantagsd crude: at

f t d t
eBF0 A SR PTLBREE TR 03 S AR
bofng! 18R di&PBuREa bwema(mmaxﬁnmmm 801 MiPapshiesst @aget grams,
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betrentdOPSE andd Ope§| 96951 OéfM}? % (9§ éo@g@ﬁil?l?se@ere nadi an

Al b ; . .

o A5 SASRRRRL A0 e s SRYSRBIRIER, bl

d1s%ﬁgﬁﬂﬁgeﬁ®a1ﬁdeSatnleabD 0@91 lygeans) at BasiHi005graBs i @sleastd.01 grams of
npos baS|ns Chi na

hyﬂfo&a@agﬁ Bath agojl m%ﬁ@é’ﬁ%ﬁ%gf %1‘1%%1? 3008 AL 6P L MPa in addition

ENAEG th of
o e D R B
dieudusiesgadayuds) haontent dfsugr opkodaremsof at mestd). 2 guiwsnonajeapst 0.1
crudes such that the crudes are acceptable for
EifPnsportation and/ or treatnent. A crude and/ or
di S%ﬂ‘éé@&ﬁ%ﬁﬁ)o%ﬂéiﬁs fdhﬁ&vdn?ag%@ cRRled frﬁ?'hﬂﬁudﬁilée@am of
referred to as "crud The crude feed
dmadpa&aigemlscrm opithed gnanewn up The.o8 rgm@es @ﬁb@mﬁrbons Wlth a boiling

res fr tre t. of the de fe
B L e
a@ﬂﬁélﬁae SRk ?& iD8f diRieRShEdETu®d, at REst@00dGrihd dﬂﬁj%dr&fa@bons with a
closer to the correspondi ng properties of Wst Texas

boulnngenang@jdlatr@umm qéattlmsh 65 (h‘gC chsstainegrabodiments gigadvagaged

e corr ondi n f e
o5 a5 R 0 BB LB e T S8R0 1809 wams
of A chMRné wlﬁlraq)@@@@ﬂg@dlmibu&omﬁewma B0QIRR afi 00O *Blich
crude product may be refined with [ ess or no

pre- Exaémlmﬁqudﬁ@m@ggd carlea tedt aen betrpaipthising the processes
deggérilliﬁ th?n Crlzl gs lud:ér 6 taﬁrg ? m{ed%ycrh@é‘sl I ;che following countries and

ion; izat1on
regions of those countries: Canadlan Alberta, Venezuelan Orinoco, U.S. southern

Californian and north slope Alaska, Mexico Bay of Campeche, Argentinean San Jorge

basin, Brazilian Santos and Campos basins, China Bohai Gulf, China Karamay, Iraq
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at nospheric distillation to renove inpurities fromthe
crude product. Methods of contacting a crude feed in
waewsnamsce With i nventions are descri bed her eP@T/US2004/042654

Additionally, enbodinments to produce .products wt
Zagl@s,u Toazeklpssarc S papian, NogrsiadPisheph ttﬁléteg E%E%fﬁ%&“&%%&?dagamx
\/! h rally produced in
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“cﬂim@l fegenThoude feedymaynisd mﬂpzedt aseles@iet] horeimf Th cﬂué@pltodact
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trafls?{)%g.ll an%rtrgﬁlfn dFRQ 8P HRRMER prbded brd V&P EthBONS .

generatl o hydrogen may i ncl ude the
cotrespohdiag podpestieslod aféd:st I emrlnieunechatetchsielthm@lanrltdeieﬁdt, or closer

o LS e SIS L 1Rl Rl e

%‘EQ& ecanbfiid ¢lue Alatiiietd Wt ohhipicaaludrardieRde el 8ech crude
e contacting. The total product includes the crude

prqahmhmay bt: mfmed svith llesscp,rlr@ mﬁﬁm@nhtth@w %m?@ncma r@fbwg

nbodi ocarb
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méred¢ t&roata&ysﬁl ingr donasting aciecmd/oa e c@nbingtiord/dfiteoiod more
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coplagirgronghd an ebul | ati ng bed reactor. Contacting

con Liyde bEPPR! @hbafod (RIS SH S fi

cr ug‘é%{?ee gf\}v&e%{tgé?glm %% : g%hr eS| ofer?ce tinme, seneraton
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QR 9&&%&% % % ifélude th
o S m?c " hél&h"%do‘%%% yiRblude the
resaion of af lsas appkticdofibe mowc(dabrca@mmaémc}uﬁgfr, defegxample, alkali
%t‘aa\ﬁ net hane, or ethane), a ratio of the gas to the
m ENiEed will generally range from 1- 16,100 Ni8W,

t2 SoﬂQel tPWB%du@t’ SERORINIIudRE g8, 3915br|\ﬁ21(ud§@9hﬁﬁﬁ1td’sghereof
ypically
produced during the contacting. The total product includes the crude product that is a

liquid mixture at STP and, in some embodiments, hydrocarbons that are not condensable
at STP. In some embodiments, the total product and/or the crude product may include
solids (such as inorganic solids and/or coke). In certain embodiments, the solids may be

entrained in the liquid and/or vapor produced during contacting.
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takes place in a pressure range between 0.1-20 Mra,

1-16 MPa, 2-10 MPa, or 4-8 MPa. hi sone enbodi nents in
wobkioshe®Beam i s added, a ratio of st eamto Cr UPET/T8m04/042654
|S|narangefrom001 kllorams rt t2 ltin]
ki | dgroatasting pong typigally jng LR lﬁ%P %TSeEigr dnyigple

por‘ﬁoﬂggf ife%?t% ’%rfnjuﬁ bR rhd. E}F iled SBLadIBY tRR may be used to
Iclren 0 nal ain the volunme of crude feed in the
cortantaagidengedz with adfydetgeh sagte rra%-: peasencsad catBlys inghudg @ stacked

| east 90% qf the total t t
N A R e e e S e

reatRL% lﬁ 3% 18938, aH& a ﬁ}é@dﬂf did orft&i@. PAAhipIR oFfa CSER include a
COMt At T mhod

ng zone. ’I'n so odi ments, contacting may
ﬂuhﬁze«idméreactdrlaadpnebdiactmgérﬁdmcmmt| onal gas, for

exanpl e, .argon,. . ra h thane
but Q?Ct“bgg%’glﬁ &m}?ﬁg’&&e@?% ﬁgt?rg%sélpet’ Eer s dged flow,
tothll Jﬂ—:bdlﬁct ﬂ%ware%ﬁ@ﬁé@t‘hhg réHn ged ﬂﬁﬁn br emBipations &hdﬂ@)f
tem 100’ used to produce the total product as a
Coutrpting cofdtions uahy Heeratreled to nrodits af progist yithspeeifiad
enters contacting zone 102 via conduit 104 A quantity
PIFSe catal yst used in the contacting zone may range

f r oWohtabfife &ﬁgﬂ& turds 83 aragaaﬁoxﬁ 280-800 TE3000TO0LCH B 400-600 °C.
granms, per 10 rams o crude feed_ jn the contacting

In ghedifientsen Ménnqh tbﬁbw@rpﬁ@hwrceds grpnliedes Agps tar e S hydrogen
t he ..crude. f t \/
gag, érée&haniehorseél%gl r?‘ora (_11‘9 M‘e{ht §'§§ tjélg glﬁlgig tfé/efd%lél %‘ﬁeﬁ[lg Q&ge from 1-
16100 NaRA/RO - 800 Wi R0 N3- @000 Nan*zat) er $EDOWNm*/an dlontacﬁlﬁg‘rtyplcally
hi certain embodi nments, the crude feed maybe at ed g?\d
takgs plagp ay apigsirgrange betaiser 040t Yeaol- 16Mba 2210 g8, cd-5 MPa. Tn
[’
sl R 08 QS O i 08 8 | B
frdﬂeo.be&laﬂagt@n@ otosAn & kb grams) or (al 41 dilgerain ofstdHK), pia@ﬁll@@am of

200-400 OC. | th tal yst |
cm%r@rfm% e ﬂﬂﬁlﬁtetqr%éw@@[m méﬁbeng%%epm?ﬁéﬁagh%wo hifme of crude
feec&q{ltﬂgec&chl%uﬁ% DEnclt Pt 1e58€1 @4 Udl ?eafs@ﬁﬂ% Qﬁta@\le\aaw(m zsme Qotal

eated to a tenperature of | east 100 or
vohtrnd efth¢ cROtME zoné.oT ypicallyn theo@dw.ne of\crudn feed mt@wnﬁagtmg zone

is §@meac o DY ol Go i Sigiotin i B8 0B G0 Hctass BEDIptmbedients
cohfde ufﬂpe&lemﬁ%é rebdiRe 6F MelgadigSM gat Brexhm! exlnigbﬁ nitrogen,

Is as I'n cer ain enbodi nents, TAN of t e crude
mdtked, ethgnebprcxpewcbldamss propemss; bntcrw@wtqomblmlonhélemoéde

i the
cr a0y b BReBRS of i S FEReY 1TRpBOM SR Pkt fy produce
thé ﬁ)ta? pf(ﬁﬁgﬁasfa{ PHPo OPh 4 d O fee@lex kPO el Gupply Kol indadibis

acidic conponents in the crude feed may be forned.
coimetmgazcrmtma iviapfongdhis d 84.aAkgirantiyifithe enialy ¥ aseslia the pentacting

di f
woR S TR S0 LT oS S 1D S By 0L B 00 srms
offcﬁﬁ‘lé fb& iadreebtains RUR Sinyceit@ineattodithémyg aziifentkdy be added to
M xi n%qel n contacting zone 102 may be sufficient to

th¢ einilp feed e paraathorisemity Réthesrudeysed. flnsametfabodipents, the crude
[ cata t | S;

T

enfdiA&its, Nige Zadefetd &ay&i&%eaﬂ’edwmr@ﬂnﬂdrerﬁmt BastslOOC or at least

300 °C prior to and/or during introduction of the crude feed to contacting zone 102.

Typically, the crude feed may be heated to a temperature in a range from 100-500 °C or
200-400 °C.
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catalyst is regenerated and re-used. Li certain
enbodi nents, fresh catal yst nay be added to contacting
wa eovs/0dP26 duri ng the reaction process. | n SONEPCT/US2004/042654

£ oot s hedimaaglineen 5 s conpieg St &6 Piyfe Stagcla nstorred
to J#‘gl;i/a%ghg ZofkPTi2 g’lﬁﬂgrbgu&q@@d/ Betalgtt RIS Y- be Hegte@ M3 h Srfiferature of

e~ prepare y conbi ning an inorganic salt _
at leadtt D@ &C bratt least DK tQ peomiotihtredustion ntd eentretingfzepe 4f2. Typically,

m xture, In_sone odi nents, .a stabidiz [ o
the e Dories By aITaHay s St e 29500 & B fod-fo0-c.
In élo%?éémﬁ?cﬁﬁ%ﬁbs, Bt chRg Féedhoatdy® miRfurdds o Rasf. A c@aYiS embodiments,

ypi call'y, the enul sion may remain stable for 30 days,
TANofithy sTuds feralymay be reduekdypyior S irftepdpetinnsofi the piyde feed gto the

T, S PR AR5 g
teng@éft{n%ﬁh @Fan 1 168400 PQar 200300.°T, alC2ll salisadabidicyddngponents

fatty acid (DI ACI D 1550; MeadWestvaco Specialty
in fhe coudstie way be foyaed o [Tha formatipn eathsse glikpls salfsanaygemoyg some

L

DanlpyiEdme &aPpoERIchEUhe clhdS.féed is adleddortitti@slyt toebantting zone
Stabilizers include, but are not limted.to

103 Mikipedneenpimeeane i V2 maphe sy digientty inhibit sgparpiien of the catalyst
W scansi . e ' .

ol GESPAETeod Syl TRIGEL ARG 8 ks forion o

cat@BRtiaY bd vy fooupdrtadtimgdone 100 and rdsononelubadith@dts, duch
some, enbodi ments, recycle conduit 106 directl

catalytis reaRPBABRTCSERtE alewpﬁanf&%’@dmm%é@ eatalvat e b added

to é‘cg‘?e\ll A % fgﬂ‘% é})/@%u{lﬂ&?tvﬂ’g ?&@fi&p%)ro\ééésye 110. Flow control

t Teast a portion of the materi al
f r oiin s@ne einbodiGRntspthe erudedyed @dl/dra momaaiof cid4 diced/ woith the
cont.acti ng _zone, 102. In nbodi nent s,

incERARIC T PSP aingt TR BB GB0S & 2 TOUPEG. Ihe Semlsion
mdp@%j%r%&&?ﬁ}tf bR ingt MG SBESIE @k cAtQlyDBw ReNABRSR Ve crude

to contacting zone 102. In certain _
feeelidnofictapihixtunee by sinee erobetlimentsO6stabifizérds addsddo iecspeylsion. The

l'ine. Flow control I 10 0, t
el B BRI B0 TR R SR SRt oL Y G O gbeeori Ve
Tygiacaﬁ?,sthé BlyulRinUiRy Rindid SHbId fhiB ¢ MsCANMALL S A8 sZoRdis.

I ntained. I'n some enbodi nents, a substanti al |
Susfabtents éutlwds, buteare asigéniséd foj qltgamcmalyca@owﬂumcadwé‘@nm2010;

t contacting, zgn . A nol une of f I
MedT R SrsoRsr FoSucktront Cifitpate i Bl el Cn
did 2RI UB B PDIAGTD 1950eMep@Westidch Susial Pas@tt Gooup),
al | ow addi'ti on of the hydrogen source and/or

petrdigimi wifanatgndtostapsr $AS 36 GlrsienbeerpattioneClarlole, Newdly Carolina,
A e A e A T

mikRir6OmErReE | Stabifigsre ilkdle, bt enstdimiteniopdictigensamime (Aldrich
aqueous streamis_introduced into contacti n% zone_102
Chenrienl glo. . Idlmavkas Blisqessin, WiA.)apdiepmeneshelapined]. Ty Baker,
l..east ' e total product is produced as
Ph\lllng%brurg’rIg% géorgr)] a?;?sﬁk “zone 102. In certain
enmb qicyels icenduihBa maptouplochndtiti1§8 pnd dersindt 194, \hapaome
embodiments, recycle conduit 106 may directly enter and/or exit contacting zone 102.
Recycle conduit 106 may include flow control valve 110. Flow control valve 110 may

allow at least a portion of the material from conduit 108 to be recycled to conduit 104
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and/ or a vapor containing small amunts of |iquids and
solids fromthe top of contacting zone 102. The vapor
WO 3005/0639300rt ed to separation zone 116 via conpOi/USH0B042654
The ratio of a hydrogen soqurce to crude feed.in b ioned
and/BreQRictng 208 b2 07 4RGPS &SEUIPsing jtdhey be positione
in 809’@51& Clb? DY aH AR ﬁhfé&éﬁ ARt RATIRI b Rrie PR Heonti&ied aRPrecycled to
and/or T'iqurd phase produced fromthe top of
cont@etingCiona g 02.0hecetBh erhrodimenss.antysdl eanduil 106 mayheagas recycle

. produced fromthe to , contacti Z0 02.inc S
ling Flogpeqntigl Eg?ﬁ?%\]n]é), a“ﬁthbe%}’ 59@6{;@5&1{,}&:&@0‘7 B J%&g
afif RBmO bf Giuiden HeQ@HRL iR one i
Cogﬁgﬁg’o@ﬂ% rlg%gﬁ(%gggt. aocio%?[cert ain enbgdi msntes, thelz@%ao_ngr?s
maprteiiad.eth fonumenhbralimens,cf subsantiad by selpcted v lunpprange pijdgad can be
fromQ.8-0.99 grans, 0.9-.0.98.grams of
mapERELIn PeonRcone N Arioddin B B8 T p i bt g Lp2 may be
etk ddSusTRYst4RER RstriinGAMMGAC IGRAnEOPEt 102mag be used to allow
by-products of the contacting process. The solids

additidh of thedeydragen abyree anddgr additianabeasessiodharrude desd ap dagerude feed

and/ o oke. | arati nj . j
en 3Kl Ben, QPSB85 PP KBl HERT[e iyve st o
al19RSA8ith 10T Gtesina0 dakitdctiRpanatl 02Nl sl aleslimée, aragdeous
product exits separation unit 116 and enters crude

strparo duistrodecsd inte contagting zpne dR4 trpugh geanrpletRost} 1 ng

crudge _produet ..m ' f g, 1.0

S R A 5 PO GRS} et o vapor
fronf) 66r48RIn@Yene I 0ecepkipenibudimentsghototatpredust Bpagkiced as vapor

units, one or nore transportation vessels, o .
ang/efrh iVARAT COREIRIRS Fragi ampynty eﬁléqléaﬁm %P;Hﬁ gf,omt ‘ili?e top of contacting

. ( r r . ¥ .

R e
hytlfoaes paurteth drodofebe in guntaotiag zowe L0F 4rsl/drfthe pressmpinghe contacting

for use in a fuel cell or a sylfur.recover
200 B PA SEFEEC R ESAT AL dhoy GPED ALt v DIHSE Pissscss) om the top of
coﬁﬁgﬁiﬁgi k492, M sGRE ﬁb&iﬁﬁﬁ@gﬂh@%ﬁﬁ&’pﬁdﬁc@@ﬁ%ﬁgth%%&i &5

and/ ot 11 quids 1n the crude product nay be renove
cotigittige sdreeriddrincipdessi teabt (5% panwst atdeastBSrgyass,(at dyast 0.9 grams, or at

leasb 0 iy Crrfprogici o ere i B gl FERR it the
Vagél‘éﬁghﬁ&dq{dﬂﬁ‘ thel 165 O Vet tiAB QoM 10MDMBludad AbYILS0199 grams, or 0.9-

ce a total product that may be a liquid, or a
0.99 graind officreled produst pargram of oiuddéeedThe crude feed may

obadegAEDs pheo i T ath e 5P Bt Ppe 107 REMEpiogucts of
th§L %%ﬁacftiﬁ%@r&cesébﬂw&o‘lidi Bdd/pBsell RELIEEMERMmClTdeetsi@eil trude feed

n-sone enbodi nents, gas inlet port 112 may
andioreckd.y enter contacting zone 102. In certain

nmbadi t t. i,nl et
adal egrregion U B bobs ottt AndRhanied 58 e @product
an@rgdsia Jsﬁ%dstaﬁﬂ&(rct&g&@ﬁ@ﬁfébﬁﬁqﬁ%st ITHe Reudeairaducs txitsseparation unit

contacting zone 102 to produce a total jlgroduct_

. [ , hi
116cmd eateoeindeprogductaesrivart 19 08 enfwihd 18t Thetesyltige crude product
ortiQ f L e .
R e L
inPlA€ bed omnieqripaines, dhe antions storage antte dne prickerd tegmportation
exits contacti ng[ zone 102 and, enters separ at1i: 8n zone
vesseds, ¢ gorgbinatiens thergol. In saggembodiments, the separated gas (for example,

hydrogen, carbon monoxide, carbon dioxide, hydrogen sulfide, or methane) is transported

to other processing units (for example, for use in a fuel cell or a sulfur recovery plant)
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enbodi nents, a condensing unit may be positioned (for
exanple, in conduit 106) to allow at | east a portion

wo@boosies39ss xt ure in the conduit to be condensedpenus2004/042654
recycled to contacting zone 102.f

andiooessiechg confret o paneel (b ermigiS0. FLEGEberbainepts, entrained
106 _mRy he: a: nee ki . iy
solf SRy 1G5 B LAt phF be SR ATIAERIVtsica

ter for renoving _
sepP@dtion Gh@Bodsr (G exbmplep filttation orbutrifugdtionsepaembraon sepamadion).

124, at | east ti f d b
L24, ot cest o O on o1 e ELuds BLPsch L . or
Catg@?‘? 3{&, ?R{&%&Ze % &t%g&ﬂg&ﬁ%t 94 8k aRigaRueE a liQﬁiHLiﬂi‘iéd with gas or

e separated fromthe tota
soljidso dihe terudei fagl minp eokar cordwiting zeegp HiZavip gandwsicHMi Jnsgme

enpincaie Neepid b Ryrecdin b thecsrhfiEteed Biprafoffndlit £ may
inchEEY0 BM1EQROf 12 %%bﬁ‘l%temb%ﬁ%nﬁs?gé’d i$ek pot 42 MayCdeily enter

hi some enbodi nents, a portion of the gases is
costeqtirzatond 102.0ln ¢dreirt anbddipenssteam inletPoriel 14mppdiatsad &0 allow

. | east ortion of the t r oduct | ds.
s §ioh B2 BB oRBoBly e Bha P el AAChO AR AR e
caa{ROR IBALSng 5cheCIONt@EddBe 2 W18 pkodhicy.l B @iimBodiments, conduit
The recycl edg portion may, for exanple, be conbined

106iatlows aideast agertioneaf thaniotad prasiuctioeaedicirg to sprtaqige o5 102. A

furthey. cessi T ' .
i 5 P B ASERE 5o R R348 TR e ot v
coRARAH 78R8 192 ahd entefsidparpticititime 108 WidenduanePont eund o

t he crude product receiver. hi sone enbodi ments, .the
enthodintengs, 6 ¢ardensing Uit e URFP5HisAGE (forgxaAmRle, 1n gendpit 106) to allow

east a.port.i . ' i .

o |G gL HERiSh RS e CHRERBILATARID contcing
70BE PAT ROl EaktIeS ipR@esdian darcdrtgiaehibiodiments egacktdoaduit 106 may be a

techni ques, for exanpl e, sparging, mrenbrane separation, .
gaa eyl dsey Fesamagierabo ohgFoagi: 105,85y ilﬁ*F@HH‘fes% fiftgror removing
pa%(fcﬁ)é%rf?otrﬁﬂlﬁ%ﬁlbx%d%@nsmrted to other processing units

or exanple, tor use in a fuel cell, a sulfur
r ec du eepargtioantone d2het lqastocpstiomgf thaictwsle poeduct may be separated

conbi nati ons thereof). and/ or ,recycled taa {he .
Freg ool PRgOzeh B0 cee @b B BSOR ARSI g i pighPrgfuggincludes
o 5 PP 98 s od AR S e g s grain
technivpen{for exafme, centrifugation; filtrfition, sleprntationpmembraneisaparation).

LR COTBEL 0 SHSL T COILAE Lorck. 1o
oot ui@(ﬁ%&é gg)o?ﬁf&{ §thd 3esch $N@PAaled FonShe tdtabpdddot: T Béme

enters separation zone 132 via conduit 104.
enfliodsmes, at 1eost azemtiont Hthe satall peduct andior soliga msy berecycled to

cr.u eed is separated usi st.andar d t .
copiih o uton i SREREmEnsdP sPUAOIRus REN R uic 126. The
re R BPRRy, fHhexmanaRithbiieddeit #edrudefecda®l enter contacting
enbodi nents, "1 ncludes a m xture of conponents with a

zopeil P2 fiay firhgyeretessing. ke emdeprodict azsexit sppamtion gene 124 via

| ea 20 0C or, . . ' , i)
copidh 125 oD et BGRE, GERRHLARAY Sy POkl e e crude
pro@iAkakRer.crude feed includes a mxture of conponents
with a boiling range .
In some embodiments, the total product and/or crude product may include at least a
portion of the catalyst. Gases entrained in the total product and/or crude product may be

separated using standard gas/liquid separation techniques, for example, sparging,
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di stri bution between 100-1000 0C, 120-900 0C, or
200-800 OC. The hydrocarbons separated fromthe crude
wo ewd/06398¢ separati on zone 132 via conduit 134P¢UUBB)04/042654
transported to other processing units, treatne
mezhspg separgtiontend garssurgapductipesn OMeRRAdRERtS | c separated gas is
t here r
wepGRGEE 1 pEbRSERkR RS Lol Byt 16 BRAT LTSl it recovery
pldy,Sotlenpia@ssih@uigiey) dtitdmuidfidne tlhmedﬁj andier repyddekiodhe comacting
formthe crude product, which exits contacting system
20180 via conduit 138. hi some enbodi nents, the crude
pro ro
2O Shn BEORNB el R Y98 R ANV TERAOAq o prtormed
befoaertheasude feed érfterseaind cdntmmng ena rEI@e 3fiee schefatic ©f ampinbpdiment

the crude product onblned with a ¢ruyde. havi
of 4 Sar eI o1 SRR Ntk SEgM A PG | Cong R 130 may
be%ﬂa%{% J}éﬁéhﬁﬁ)@an\&/&%ﬁtakﬂréé Hatent §22bﬁh&\@ﬁ'ih F1S. 1 and 2). The
viscosity of the crude product and the viscosity of

crudecfeadt a:mlers scffaeatiomsaohe il B2 visl condiait! 1 Q. daiseparatign e 132, at least a
sui t

PO QR HAR feed ot SRR e 2t <R BB A iclf groduce 2

sepr£i2d tAlle 28 A 48 dRR AR PIed dParafadSir@d® £84) in Bdme embodiments,
certain enbodi nents, at |least a portion of ‘the crude

ingindsonixéxe O caopenentsi wigh gb@dl@mfemm digtabutismchdiat 1eagd 00 °C, at

e LTS orbr B PR & ety ke RS s B R o .

TyPRAQ! thBERrNEPERES f&ﬂﬁﬁﬂﬁ@es (afrﬂﬂktlﬁés afdBpornts with a boiling range
ydrocarbon stream pr oduced from separation of one_ or

dlﬁﬁbl@l@rhﬁ@éeeﬁle]é)@sl 008’ CnahPOKIG, 05 209-80@ 'C.a The hydroswhens
se%q,r%tgg ?1% C Qférfgg({ ¢ d{ S%F)eragglllj Q&IG 39lxg£]gcﬁféluﬁr1%g Y5 be trzltﬂs%orted to

reans, cru

otﬁ&%&&%ﬁsmgﬂﬁlﬁtsl, ﬁéitﬁﬂﬂﬁﬁdlhdbi ewrhge facilitied) be osihbigati@msahereof.
or upstream of the bl endi ng.zone via conduit 142

Ami ilgass g pedionpdhgieppigicatcaeds ﬁqefb?mﬁesspara'il%amwé 37 gnd enters
coﬁt‘&gﬁnér 3 a?{ e5ied §Bﬁ@tﬂf fi6 {38 (fﬂ?gﬁér g)g e éfe(i'tg fcﬁﬁpﬁiﬁ Ghude product,

Speci I ons. Specific pro I'cation
wlmlal@lsxifba;ontwtln@s}&tammd) iialdoeduit 838.a range of or a limt
of APl gravi té} TAN, viscosity, or_cophi nations

t herlagpme pRbOBITSIe hesr bR RIP Ut PrIus P R R o EnEred by any
méétg@d § nﬂ“%& heléiﬂ i 91e9 ﬁ:lfﬂﬁeafd@%ﬁat A QEmP 59&6&1%% kBm the

ment s, i's generated during t
cradenfiead:t Fcn@xpmplbeﬁs: amder;godm neythel opafomeléomﬂea( amdle éavmg a

iR oo e e O R R Prov iRt RISty dgbotieen
the asﬁocsntg o?'th e&fgt‘égjfn%ducﬂ Qha g HHRENHbPNE SRde TNBe &&%ﬁif%rlﬁéhded

conbi ned with additional crude fee
prbducttrrrmydxetsdﬂalfl@ﬁ:ﬂ/tmasmubn and(ommr@tm@dnbl ni ng net hanol

cru d ten olo e VISC
t hehl’cﬂgés & ma Qf F‘%&mgﬂ‘iém&% ‘foé% n\émg zone 140
andl cﬁﬁﬂéEﬁ’n% §stn mtm&_b@{%aﬁ(én%ﬁlrﬁ&ﬁ# GeledaN p@frtlélh@f 16 BAe product
feed to 1€ss than 1. FIG 5 is a schematic of an

exétyiooutietingtsysiemal 3@9{3& ﬁ@ndu@iri 38@nd enterscdensiingzansl A {nbignding
zo%ggh@,?q% :!]e%gtf %goi{iglh Péﬁg cgue 5 aPrr a(iuc&){]s cvc\)nrr}bme% \191&1?81!}'4 &gmgl%rb?ooess

streams (for example, a hydrocarbon stream produced from separation of one or more
crude feeds, or naphtha), a crude, a crude feed, or mixtures thereof, to produce a blended
product. The process streams, crude feed, crude, or mixtures thereof, are introduced

directly into blending zone 140 or upstream of the blending zone via conduit 142. A
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zone 132 through conduit 104. The crude feed is
separated as previously described to forma separated
wae@ewdocieed. The separated crude feed enters CPOL/ESINNNH2654

t 130 th h duit 136. Th t
miERE £x5iesD maé(&e:rlg%a% SR RPINCE GREAD. Jre RSP pfuct may
me%t4g>e£1|ﬁr %P gllﬁl % tidsS: S BLifP k%ﬂﬂb{@eéﬂﬁﬁl&fﬂ@ml@d& 84t are not

cess or cr des ntroduced via conduit
11m1té& @ raeramgmmf o admwt ohAPhgragity JRANS deusity.tay combinagions thereof.

| ended product bl end roduct, exi.t ndi_n
The biRBSGRIO0RE SEUHAGREng 497 PR gOR it gk Br B R and/or
proEfQ%qu& pl e contacting system 146. Contacting system 100
own in FIG 1) may be positioned before contacting
sysnemlﬂmanbmlmmmSahemMnegmﬂt@ﬂ dasing, the h@ltwmgmrms using

ont act stens, can be rev rsed t [
thedptaliin SO apl LS ORT LT BoRSH REY 1g-PE Btih bihanol.
Tthé?:B@&%& AgEaRYel 1%9%' é&ﬁaﬂ‘iﬂssbﬁz@ﬂ gales, erexahpRPp@assium hydroxide.
catal ysts. The catalyst in contactlng system 148 ma

y
Thbeccamerad dictliapnbinay he cgahin@d g\aﬂhtadémoaamde fepd to form a'crude

tra on_ et ul fide [
reeglpbdgte e Rropptipin et ins SRME R Bldp g o
wse&s!‘ttyﬂfftth@&u%/ﬁe& MEE®hvihe camrdedd/méBanemuixiuse odttnaast 600 °C
W th a hydrogen source in the presence of the

majyoduga i AN o&f Célai@aﬂe%blﬁﬁtbﬁlb uce the total product.

The roduct | ude
eSS BBl S DA s pigaion vt
coﬁédzﬁng%@@t%ﬁﬁhlcﬁﬂlbﬁié&bﬁ mithQDblending omchl i The H@le fé'dsrbenters separation
hydr o enerated from contact of the i nor ti’ sal.t

onstd 38 isehicoRdi DA e Peeclodinopatsd aBPE IS B Afs GRst to
0 t
A A P AT et gttt o
thra g ﬁlﬂdﬁf’ea 36 Qe Cmﬂb @ﬁddun’ge)ﬂtgss:bﬁhactiﬁg)sysiem E3nahdi anters blending
150. I n an al ter nate eg{fodl ment , ener at ed

ZORgy WY (g)@lmégn@ps T(gla%é)aoceaﬁ grelaﬂue?pd/ or crudes
1ntf’&ﬁ1@§& 8ﬁiddr:1£1 Af%oeﬁ& AGhbRYd SHEHRETAAS pMdRcCi8TE b bleded

n cer al n e I ments, contacting system 148 may be a

pruact. Die somicdgrodugt sgamtémdil@zmdﬁowmondhé 14éner at ed
hydro enflo dlre romcantactin ystem 100 t
contdet il atmmotintf SlAtER BiRATAS L SRRy don'stem 100

(s}ﬁwrﬁgfﬁlef Eﬁﬂﬁfﬁe b6 QK@ Yefsit b&&a@cﬁ@ts@&b&pﬂ& In &h BREhbY

e crude feed entering contacting system
enibé8imeht,dhe positiomsied ¢he @athcting ey%emsmndmﬁemgseﬁy SE@necting system

i,a_ condui.t 152. nt a con
108 tideaas reugern s eadite Sop R Pl HY R R onllor more
ca %@%r AR &Y BORMLRAAg Eert ARG heRh@d@kdAaldnorganic salt
uc The product iS,” in sone enbodi nents, the

catamsauhqmmum matalesu@ﬁctm@@alysﬁ»@onmn@rgm eatelysig, o3ymixawesthereof.

154.
GRS SO, DRSS
hyﬁﬁ%ﬁ @61&1@@ 708 PfeserrR G tie ﬁib@ﬁﬂic%@lt zZaaBst toggodifte e fotal product.
may be | ocated at or proximte to

Tlprtotaumoduét 1B¢1t1@65thb{dt0g|§n gadide sorme sabodimeated crdg geoduct. The
to’iaﬁérdog};ﬁgltégy; o?%ga%ﬁ%g st'ié}ﬁ 249 ;a cflaﬁdﬁﬂ@% y’fl#&hﬁﬂéée%'@enerated

onsi dere
frdth 3OSB& I Fd mﬁrgaﬁid/ salk cﬁt@fysmﬂh the audeefebdiamy bpusakeassa hydrogen
source for contacting system 148. At least a portion of the generated hydrogen is

transferred to contacting system 148 from contacting system 100 via conduit 150.
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In sonme enbodi nents, the crude product and/or the

bl ended product are transported to a refinery and/or a
woe@anewaé facility. The crude product and/ or PEEUS2004/042654

bl ended product may be processed roduce, conmercj a

0
pr oduen gltemats cabordinenduFh aeeHed ‘_ﬁzé‘ir,gg%aﬁy he sqngeated and/or
r : . u .
T T g
eribodihukgits, @ontactingsystenhelt Spnaydbe 4 pard opcandasting opsterorl Ofsneh that the

distillate fractions n _sone enbodj ne t he crude

geppaed iy drogaa gy ﬁasﬁlypflmaaeﬂacwys{m M sanfeligftom 145
of r .

in S b RSP B pRauth bt epliys Fpf s ity
migedwith thd crods fee@ .c0Brigg aomactmg systempki8. 0. 01 granms of

coke per gra f total product. |In rtain . . .

enb o bRt Srodr ek Bty ot ey d RISl el 152  Fpgpntacting
syQEmAA8 EodddiRRbS I cricRkBed With af 18l gkt &)th& kerRdiBd hydrogen and

enbodi nents, the crude product may include at nost

thdcabdlysjipaodicent product. ThePrefushis, inggomepambaglimantgrthgriptal product.
nost , 0, 00 r or . at st 0.00 ans of coke per
Thﬁ@@%ﬁﬁ%@@EU%@g%E%%E%qgnﬁ??ng?ggﬂ§g%£odinents, t he
Cr Udg cBiAaf eaihobidsents, & QYdtert @it @itludel cantheiipesykieid) @@icting

0 to 0.05, 0.00001- 0. 03 grans, 0.0001-0.01 grams, or
zo0es) epatrtivonzonesa And/pehlentingrartes casshiewp in HlaY . 1-©rmaysbaleeated at

e TR ST
prédesdiBS thrO®M thatatiBEt sAm, the chide FRltmdP86 ednsidersduRable for

content of the crude feed, hi sone enbodi nents, the
trapppegeatipn gad/ex fog ase B HSHPPFIBIESMCR content. I n sone

enbqdi t f e

prodnepe gboliifenfd MR Ret 1BFor BRIHIGBEL ot e
trafysirted.t0 4 refir@n® andor @freammsit fAcili6l Theaorsdoprotifid and/or the blended

Typical ly, the crude product has fromO grans to 0.04
pr@&@;@,ay@p POeREEd o e@dﬁisea%r,m@imi PERSEt sBcthas fangpertasion fuel,

‘ f ) . . ’

nob ) PSR RSl b o R ol g
fractocadlyddstiihg thegasdet prpdura bhhd/of blehdmlgsodistito prodwestone or more

Jdimted to, carbon di oxi de, ammoni a, ,hydrogen sul fide
digilaiedEasions. sl Rome ROFRILP RS, 185 FAAE Plogitie MerEH aFsRG and/or

thd HRd oﬁﬁ&e@&ilﬁtﬂ%ﬁ?ﬁﬁz 8L h3dBreeda M xture thereof.
LI certain enbodi nents, hydrodgen gas, carbon dioxide,

car bihe tothproiddet, indndespmsionst angrslithérds, ead mosth 0 grafnesy atedost 0.03
in situ by contact aof steam and._.li ght rocar.bons .
P EHEOHEY e aPEe e ey of Skt e gubodiments,

thd RRLFRSHR AN sEb AL IFRB S BoliiRH: id, 3bkdis bt 886dMHIe). In some
nonoxi de to carbon dioxide is 0.07. A nmolar ratio of

enttiedimgenis the eude prodoet maynivriude at most{k0 yaams sateapst 8:08 @nams, at
diaxi.de, in,so odi nents, i | east 0. at

min S et a0 ARG, 3 oL o0 aFita aRe o gram of crude

prd®IART If @riath @hbddiBesNRE Siude pEoliuBHhs ARORY bétReriton bighge from
generated carbon dioxide is in a range fromO0. 3-1.0,

above0 to 9.0500.00003 -0 03 gramse 08891010} arame)on &0 0. 0Qx fyams per gram
noxi d refer ' to carbon dioxide in situ ma
0 6&11% é’ﬁ%ﬁﬁ}% of is lgcﬁrzfe{e%{a\oi’/e. y

0
In certain embodiments, the crude product has an MCR content that is at most

90%, at most 80%, at most 50%, at most 30%, or at most 10% of the MCR content of the

crude feed. In some embodiments, the crude product has a negligible MCR content. In

some embodiments, the crude product has, per gram of crude product, at most 0.05 grams,
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ot her processes located in a proxi mate area or

upstream of the process. For exanple, the generated
wearbosssonoxi de may be used as a reducing agePﬂTT/USZ004/042654

treati ng hydrocarbon formations or used in ot

at progicd 9% EEms s mest A Famgyaighiosh G eek gems of M@Brréfypwally, the
Iy
PRI heob1gbas 3 0BECEHER oFfopo PANASAuIE b0
gréaH §EMARs pér diathiofarudeprexant. - 10 0C and 538 0C. The
m xture may 1 nclude hydrocar bonse#hget have .car bon

nuntfBseme ﬁméwfiwg’és fhegatad proguct m Srﬂo%f‘iﬁ’iﬂéer}fﬁ?/le gas. The non-
r
cop A ept SFIcng el e i o Lol e Bmonc,
hytiogen selfide Heydeechy cirbmambonsdeyaethane| oitier Hydoonathads that are not
0.8 %;ams ’Bg 003-0.1 %%grgﬁ or 0.005-0.01 grans of
copggnsale kS Or GIERE P ydrocar bons. | n sone
embqficERih SmbodRadR, & %ﬁﬂogél SdsEcibolgeritic! &4 ¥8néfde, or
n-paraffins at a weight ratio of at nmpst 1.5, at nost

cofnbinatians thestof barghe formed &t sigL 19 coentactmﬁstea)n 3nd bghtehydm@gtbons

b BRSO A S
ofchi®th $adMRRRE1d cRrboR dRRRHe-id 097, N MBI kit efkhe F@Rrated carbon

paraffins may include iso-paraffins and/or n-paraffns.
monpxidsrte tenpagiatetheashon diexidetinlsome stbedinagmty, dratdeagtié3, at least

ncl ude olefl san/or araf fins tiaQ
o B8R TEY P R 5 0 B3 B P ononie
to @1{ éﬁ@edadﬂx%dﬂdmﬁﬂs id 1ﬁ<i rhai @M@ 0B- 18t 0.210.9, 07€. 2208 IThS ability
nclude a mxture of olefins with a termnal doubl e
to tg@laﬂxat@ calrbgnammoecfderrgef)eteahalsowéﬁrh@ dipxife imigrmay be beneficial to
ot er ?ocetséjeg?cgct%h él ﬂé raE)g&L 1L 5?&‘11;@&?%% Pfe’ {rﬂéfpﬁgéeg% ' For example, the
eﬁé@fddrbaﬂﬂﬁtrﬁ@ioxﬂid gy b6 m& ab ae@ﬂ@mgaagfeﬁiﬂhafeamﬁg Eydr&&rbon
50, 100, or  at least 200. In sone enbodi nents, the
fognaiang ot BeRddR ©thst Prasesses. JereeXgrplRs Y1528 DEICSEERr t han
t he
Iﬁ 8%%&%@&&&&% ?lgeo%ﬂ?gt dr@ur%?ﬁs pg(g(g{cg% Pé)rg{nal?r%g{ncgf 8%tmlxture
oﬂcﬂmtpemtcBI thatémbe)dbnﬂmgsangehhstﬁWImdmt\bm&1WI°C fand 538 °C. The

boi l'i ng str but bet ween 20-400 OC haye a
mFE Y 0 B R Yoot S a7 AR BEBRAES 6 & gafom | fo 4. The
mﬁ(t‘%r o gclgée 5&{6500100 S%ragﬁs Q.d4-®1 giﬂ%oefogommfgms of C,

ons aV|ng a bol 1 Ag range~distribution in
hyﬂmugﬂaohepmgmﬁﬁsddﬂmﬁb@rel rThs Ghpdhydrasadhonemiay incyde fE(HBIO 001-

o Spban B el s B o
h}}a'?oogg%ﬂk' C ﬁijsorﬂé"erﬁﬁc;cﬁﬁleﬁ‘ts qg@gﬂ‘aﬁﬁﬁtﬁe plolfcdd eRgve fcpﬁiidﬁhtafﬁns at

rom 0.0 .5 grans .2 grans, or
a Weight 13tio of amestdfs at mwat lod.ef most bér atgmcasm)@t atomosgt®.3, or at most
duct. hi certain .embo nts, the h e arbons.wth .
0.8 BorebaisgEn S P B PR B P e § GO S gt fyveient
rafib ﬁh@ra‘ﬂ%@%‘oﬁ'ﬁo 000d1eNE, 0.00@ -1.8N6€0.H3120110 T@l@@)&f&@ﬁl@ﬁmay include
grans gr ams, or 0.01-0.04 grans per gram

IS@panaﬁinScﬁ@éKE@ﬂmf&ﬁﬁnh a boili ng range di st r| buti on
bet ween 20-40 nbodl pent s,
nycr BeaPEaRT P, B P ey e S e ety deshudg ptefns

and/or paraffins in ratios or amounts that are not generally found in crudes produced

.-(

and/or retorted from a formation. The olefins include a mixture of olefins with a terminal
double bond (“alpha olefins”) and olefins with internal double bonds. In certain

embodiments, the olefin content of the crude product is greater than the olefin content of
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20- 204 0OC have a weight ratio of alpha olefins to

i nternal double bond olefins of at |east 0.7, at | east
wWO@2@5/06393¢6 east 0.9, at least 1.0, at |east 1.4PCDUSBN4/042654

| east 1.5. hi sone enbodi nents, the hy grrlocar bons W|th

theporhds fepdh gy edngjer ofi 5110 PuPSrPrsbleagdf02 e seme gmbpdipents, the
olefin c%rﬂ{en{ 8 g cgfdegr&pﬁt gl ggéd}éfst% hb Bie?ﬁ%hteﬂf)k}pﬂhg cﬁﬂ%%ed bya

s I'n"a ran 0.8-5, 0.09-

fao‘éoﬂ/@aghiostf BOO® abfmosl 0taatahedti3ngG, drat iosEz Rl doubl e

bond ol efins_of the cruydes and co r.cial ct

t ypilie g¢rtajn amb%@‘tentﬁ the hvﬁ@carﬁpm Wi P&’Oﬂ}f %e ‘iﬁtﬂ%‘l 1on

hirfifoel PorR 08000 8- &fims, 0.0001-

e B SR o Bl RO e o IO 0ot e, 00
0.05hgrams,ua . [1-0.04 (gtamsnpefr@mn ot hpdrogarbehsdiagingts bglimgrange

enbodi nent s, nt act aocgr ude feed with a hydrogen
disiiaRppton 1 A Tigs Q9r n inorganic salt catalyst

May pEGHY @ﬁbb&lﬂ{eﬂf‘saﬁtqe&% 0ol %Tﬁnsb @1 leh19.008NE8ms, or at least 0.01

di stribufion betweén 20-204 OC that include |inear
graheéf aigha dlbfnd pengeam of efilapradactenay ke preducadars catainl e

enigimebotrstterienrudes goard BT o RS o 2 b 00101
graris 6 alpRSdlefndper %Yarﬁr@%ruae Brodaét. ah ch@sih eﬁ}bédmﬁﬁnts the
certain enbodinents, the weight ratio of |ine

hydtoeanbpss with la boilingsranigadisteibbiéeretween 20409 °6 |h@v¢ aisalpha plefins

doubl e a ran
cogteatlmf 18nge, 1?016%50(%)% (5 8% graggrego %gﬂ rfeorr]tl‘)s(fll 0.04 grams per
griid QF REAHEABENsKRih A BoRin %@aﬂgeﬂﬂstﬁ'&ﬁﬂm sbtwédnl Ju400TC.i N a
range between 20-204 O0C have a n-paraffins content of

at legeme @mbo@m@ags thethyrdeeestbogs withgrhoiking rapgs disibufon petween
20%(8{533 aglre v ?1|g1§t6}§1 10 gf 81&951%% E%QHteg{a?mn?Jle By 9’%@{’% least

range str Ut Ion In a range

0.2Qt #a& (0F;.at THast 079 mﬂe’aﬁlf 18, ot tiattend, oafat Reasthing, dhm&tekmﬂmdlments
per gram of hydrocar bons, .maybe in a ran

th@hntygcngcglsgylgh% boifing rangg d@s‘tlal?fglon&etvgpeg 2@925)49 Fahaé’e aweight ratio
of AR SRR BN dRUEM A SRR 1PRRMD B 0.7 OIS, 0.0.3, or 12
ratro of t of at

paraftfins to t ar a
A neigdht fati, ofalphmﬂéﬁn]s 14 intamalndomibleThodd oé&ﬁrmmef tthd)cradesomdat

nost 0.3. Fromthe n-paraff in uch
coRyRRTeiaLPBERS 1sttHRicAllp Bt e THGPRNY proRiee s igisased amount
Of%fl B Lléf%t' ng’w olEiné %ﬂhqﬁtteﬁﬁl EGuEhé TS %dﬁﬁgteﬁé Bdconversion of the

. gr ans, 01-0. 8 grans, 5 grans per
crgdegprodict o crbempreted pedductsn sone enbodi nents, the crude

DO Al oS SRt it oot 5 90%8 it
prQs{TElJ:\é otnFRoGarc &tk cahlyshBafplodecd l%@ocalrﬁbn% &¥itPd Boiling range

odi ments,” the crudé product includes, per gramo
digtribrotinrpbapeiemt 20-204 73 dtat mctlmle 11ngatraﬂ@t‘1nsatThndmea1101ﬁﬁ11801a5'e cis and

NS G AR LA T S

olQﬁnsC&l'ﬂgﬁs BBQHH ®bndsiis ta@ﬁléét (Nl /ann'BQt Codrennosil, ﬁ RS G8in
froml grans to rams, 3 x 10 glrarrs

ermedﬁncmts,@hﬁwgrghhmtlomf 111162)( oie;ﬁngm trans dpuhlejb@ngs tgrlinest olefins

.ments e C to h AN of at
wifb R BB Bareat o o LPORa% O30 QIO FAN of
t he ®rdddginfeafddinéts, GiaeadbRiusinddoilihd ra@e distribution in a
range between 20-204 °C have a n-paraffins content of at least 0.1 grams, at least 0.15

grams, at least 0.20 grams, or at least 0.30 grams per gram of hydrocarbons having a

boiling range distribution in a range between 20-400 °C. The n-paraffins content of such
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enbodi nents, have a TAN of at nost 1, at npbst 0.5, at

nmost 0.1, or at nost 0.05. In sone enbodi nents, TAN of
WO b@sos9de product may be in a range from O. OORCT/USﬂ)05042654

0.01 to 0.2, or 05 t certain.e S,
hygnegarhgms, g?rawamwfélwdf%ér%epﬁaﬂéay o ddngesTyn %@&2@3 BFgps, 0.1-0.8

RSt RbB8menty, sith HyRRshrRBYhiN SREight ratio of

grﬁsgﬁﬁ)% ?Ag# gr&{}?%%o@ ﬁ%ecr:lrugle eygd fn certain it ratio o
thecisb paiafifixitis theARpagffinsi d:f)at oibost hg, at mﬂsel Br @duest 1i0s at most 0.8, or

at P (o3 BT (8 doadting cantedn sospdnErois. e RihaRtibpg content of
theﬂéer%l&egr’%ﬁ)dlz&%%ﬁée dBatatcdQd%be H a BingBPoin 8061-0f9 fhamst @Hak.8 grams,

at ons ntent of the crude feed. In certain

oréﬂhfbﬂigre&mﬁmgt&noﬁcmldepmd@dmu has a total heteroatorrs
content of Iea 0%

1 t 40 i ast %
o ThEEoEEPoBra R S SHedaREn st Oy e fRlier s
9096t HOMIROROHHIST 1 0VBYat AREE5 R, Stdtfbidst gmmlweadonms bf the
90% at most 70% 9 or at nost 60% of a sul fur content

crigke fedve Iorcadenfeabaedinmings, £ drude produd incledess prs ggamy @écrude

T s T R g

Ninpst. th O2diDéAbadimahts MBS tride PR uGE Ba¥Pper@irarl of bRglE product a
0.001 grans, hi certain embodi ments, the;crude_prao

tothiaN1/V{Fercogteatingt rapgefiemot sd0Cerams 9 Iy SERSeAK ]10n gaams to 2
© 0. 005-0.01 grans. In
% lgogqutq Og?b)g%&ngr]a %tgt%ﬁ(gfﬁ]%ggl product may %ave a

ni t Tee@e 6@Bb&iRientf thatcrindesiro@Yhay a A NW®R n@RYOo, &t most 50%,
nitro%{on content of the crude feed. The nitrogen

or gompen0%e! thadé gbthscasdeed. pEhe Grdgpradugt ﬁla?a/e m certain
g%e%s hg@%/ J‘Pgl\f‘(]ifodfgggft 9 aQQnAbsg? gn%gnn%tt g%g%at%gsq $.05. In some
errtUbduﬁe’rw@ aAN Oﬂlhetcrdtﬁqarocp.&t gy dnind ragdsdenpdodlcd 0. SaO 01 to 0.2,
nitrogen content in a range from 0.0001-0. 005 grans,
or §0530Q0l1- 0. 003 grans. In sone enbodi nents, the crude
pro 0 %
or aqrribf %Ertﬁﬁlgmgg&i%‘.ie%ﬁafﬁre é{,rrglc%r?!ﬂﬁy %’f‘; tgg glﬁlhe ]Igf&ﬁ?m 1@ apféag 1% %
hlgirev,cm lqastlﬁﬁ% higltaly be aialbaslrﬁﬁ% hllgl&r tmn the &PI gramtyaﬁ tlmxs‘tlde feed.

. st In.s
meﬂéamve@bs rts 2\3’{5 P’é’gﬁ‘&“ﬁ‘%ﬁ 1894 %@%F%g? 5o 3 or 16
oothe H C of the crude feed. In other enbodinents, the

H C of the crude product is 100-120% of the I—VC of the
cr ude sbme dmbadipreantts therayailegirodiicChes a teital hpByoatéms pentent of at most

e fe H C i ndi t t ake and/ or
708 RSB T G S SRR 1 (AL G OeEus CPalehl of heprodefisd. Tn
ceﬁﬁ1ﬁ¢ﬁlb%ﬂﬁgéiﬁ§ th\GLECHR IEQMRY A edthishetdrbdiods Came d¥fat least 10%, at
ling points. In some embodi nents, the crude product

leashéq)%dwt lesst $Ba of thE. tgtahhgcraﬁ@msmonfeﬂb@ﬁ the oordetfepdy. 5

glr gt crey qc%é}ba?f ? a ﬁ@lgﬁ% {ep{ gj?at ﬁ%ﬁ? S%’nathf’St 70%, or at
m&t $0% NRBasulfet cdi@s lof theQddcfeadSThgulfui 06atentAIIhd @ube product,

grans of hydrocarbons with a
per gram of crudé product, may be at most 0.02 grams, at most 0.008 grams, at most 0.005

grams, at most 0.004 grams, at most 0.003 grams, or at most 0.001 grams. In certain
embodiments, the crude product has, per gram of crude product, a sulfur content in a range
from 0.0001-0.02 grams or 0.005-0.01 grams.

In certain embodiments, the crude product may have a nitrogen content of at most

90% or at most 80% of a nitrogen content of the crude feed. The nitrogen content of the
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boi ling range distribution between 200 0C and 300 0OC
at 0.101 MPa; at l|least 0.001 grans, or fromO0.001 to
w@28506366 of hydrocarbons with a boiling rangBCT/US2004/042654
di stribution between 300 0OC and 400 0 t 0.101 MPa;
crugla @regduct, @ssgram efFTudfRipductgpay poah mopo &T‘Bms amogk0.003

ol L PR R Dl 0 s oo

criRleesiueE Atsirogdaeontetitha Juangkifrdmi(a8)01p@00gamspér €0QAE.003
product, a naphtha content from 0.00001-0.2 grans,
grampO0l- O 1 granms, or 0.001-0.05 grans. In certain
enbeg| ifRnG! 25 bt BBnG Rk Préduct, fr
graﬁ‘g%gﬁ%‘%ﬁ@lg%@ ﬂllrggrrrlgfe napE g é}n sone s'brdduct, from
0. (Bn(m @raﬂm;l ©80.00HEl Sngpimts ldhpdrogat. Tiostl/O©oflthe gnaln’s);rmhlct may be at
r ans | efins

0.05 f
gt by Simogl e RLmOSte & TSt - Gu GOk fihoog fRpifinents, the
H/E"gr sk &ﬁ@é %’podﬁ&tqm%@ 106204+ §b-1F0g o e HQ &Qﬁé cRidd feed. Tn other

gr amns, 05 grans of ol efins per gram of -
errﬂ:)bdnhmnpsr, ﬁmmc ofithe simde perduotis 18H1120% dfehe Hh ofthervagde feed. A

oryR ap L RS gt Bt B ECH b8 ey

coﬁs@ﬁﬂ;ﬁioﬁ o ﬂ?@t@g&?ﬁﬁtﬁ% Pf&é@ssr@ﬁﬁﬁﬂﬂ?dl has a benzene content

IS non-detecta or in arange froml x 10 7
g r ar”ﬁhetcmd_b: prodigt mchdamomnon@ntsom@l graags of boiling petss In some

enpdo i T ChBRT St abRe 981 B ETRETLO(I389.5 grams

of RpMEtAbokdWHEh @ b@ﬂimg@ar@eqﬂyﬁbuﬁdiﬂdf A afoseR 00 At ﬁidét Jz(och at
benzene content may not re%w re special handlin

0.168 YBarat deesiddiP Megrems, orafie N0y O nereme ef Aydaearbens WIth a
v RSB PIRP AR 1090 A HAMBRASE] 4601 gams,

or ﬁ‘éﬁp@ 9)01 thO 5 |gf@n§(§m@@ttra\,dﬂaoﬁ§l3mﬂhmﬂdﬂﬁ% rahglé distrdutioh between 300
zene, toluene, ortho-

°Crpéﬂ4052yf3e%8 l%é\fl%a 2y ahleast &G0} grﬁ@wé rﬁr@m 0.0} 9.5 grams of

hy?%ga%x{lrgﬁgt% ﬁc’%ﬁl al? Lm}fg%&gﬁt ri rre edn523e8n<:e(; at 0.101 MPa.

nﬁh b@frhe BmJopdilmeyﬁs ﬂmmzmi’eqirodiudtrhhd; ke Qra}mrcifmyllldemndtmb,ea; naphtha
dlnethylbenzen 2-et hy nmet hy

coraf@ﬁtz%% 090§1é> g @O %lt ﬁwgrﬁaﬁz)é'ﬁé)%i& ﬁ%ygrams In certain
em%%ﬁﬁéféﬂ?s‘ittﬁ%m 661“5 - Rarfls g%@m ety QH&E BY haphtha.

benzene; tri - rop)?la ort o- Xyl ene; stitut
In s@ng embbd;lncdntsbﬁmzrmphtha hed atemest OdlStgnamsgyik 21061, 0 1 grams or at most

net a- xyl.e ar a- xyl_en or_m xtyres t
0 (s 2f Plebir B PRt GRS eis oyudt itheipSdp certain

en%%mﬁ%rﬁé HonP 0HEL-6.18 3842, 030LE.02Sglafid] ¥ FI0@-0.05 grams of olefins
conponents. The crude product produced as descri bed

pehgragi of dryds pathiet. frasonamerabddiment, tho naghiha bis, pargrepeifingphtha, a

b CpLET aFhsh 0L B B BUCL OO SEP PR L eSO SR

ceflaifl Qo dEn G s ndphha hQs 4 DefcABBontOHt t@atQQ-n&l dotBEtABIE,: or in a
The crude product has, Jper gram og crude pro yct a

famfa?m)llxeﬁé mmsémil xf10Grgrang0ix 0 g@mﬁg 1 xolQ)oga@ls,(ﬁgx 10°®

0. 05- r ans he .c or oduct
R e e e
to gﬁ&ﬁé‘t@uﬁa &haeprodQetdRa s 3 rdi@ydhy 109 béhzBde Ebnfkint @agi®t require

e

special handling.

In certain embodiments, naphtha may include aromatic compounds. Aromatic

compounds may include monocyclic ring compounds and/or polycyclic ring compounds.
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crude product has, per gram of crude product, a
par a- xyl ene content from 0.001-0.09 grans, 0.005-0.08
w@e@a®63966 0. 001-0. 06 granms. An increase in thBCT/US2004/042654

o coment of Jeptine {epds (PLESEEISE LR en
aﬂggneo ﬂ&@%ﬁ% rﬁgfa—)gﬂ?&f fzt‘hﬁgﬁ’e%%ﬂéq@ -8 Sinlefhlyl Bénzbhe 1- ethyl-

pOt I a y I ncl ud but i S not
2- n{eltﬁ'f,llbeldzeh@,, 1,a3qahwtﬂyaba¢ene;t1a3;é»mmnwt béngene; Hempihph3pzopyl

bengg;{eg I&;)Ig@tgjl %2)?0@3%{@ des eutgﬁ ?ﬁﬁ‘ﬂ&tgyfol%/eng%yega ethPII-Z 4-dimethyl
ben%gﬁea@% 34! 'T@cﬁ{ _nefh ﬁé&lehé‘ QityE Rty liActhoTbieeid)e,3 diethyl-2,4,5,6-

requi it ére ddltlves t'hat i ncrease the octane
tetramamgt bafzend) engamd)pydr@rthOﬂybaﬁ‘t%lbﬁlté‘f@d@@ng@ﬁt@fb@h@ne

d t I d ht ha t hat .h
toh%a&}ﬁﬁgpu ¥ h%g*}q%%e Frl?ga(s:l‘ glgas, pgﬁ%p)iy & orfglxt%rt%g reo Cg@ﬁ%g}échc

arobf3f5d ardAsed MR $detyof Joﬂﬁn&@fhﬁ%t@dﬂétﬁbﬁi/oﬂéold heindajhiaha
I's 1n a range from 60-99, 70 or 80-95. In sone

compmmdtsnﬁrmmrudermo@cug@dpwomdesmd hersinghypicatly bag an enhanced
%lﬁrrgt cs cQ nt ent tln hydr ocar bons having a boiling

con[t o HH)IHQ?W K HTBH Vet ween 204 0C and 500 OC (total

" naphtrRirp@HbéBmese e trude beddueehdsppdripearh of atude product, a
aromatics content in the total naphtha and kerose

toltdme conteniefitmd0My0.3ieraness 8105514 5 gramseais?- 0ok sramsy @E% grude

t |
e
0.0088Kh9 EaB¥) ordN04-0.08%rarey. TROYudy sratiest habhiger plaen d)biradle product,

aromatics content in the total na ht ha and 2)5@@836 of Th
an priko-gyigae contert. from § SRe-Ochugmsn@ AP & 0- It Famg.r gEpms. 1he

e RSP TR R AL 3P 6 oy 001 0
aaisamosmrog)g:@ﬂll & 010W-A06 graeds. gr am of total ker osene
REGEIE R TN A

nm%bglo&]thg na%hghaa r%ruggsr ﬁﬁ'%ge %ﬂe@ba@e@ bR AR st 1&%&@%’5&1&

rans. | n some enbodi nents, a
powﬁtlghif thieactrud)esofGasehmmtmttabmay ésaduds, hutiseotlimited foap ealculated
isinara

f 3
NERCR T O SN R e
ocﬂ%@ﬁ?ﬂﬁ ers ‘iﬁ'g ?an%% QduSis0, Q‘he b@l@ﬁé n@n@&]of@aétﬂﬁw télde lifd) reduce the

ove ./ granms, 0.0 .5 grans, or 0.01-0.
recgmmmenbfor laédltxsmhat 1hcrewrthaoqtaltqmmhqmﬁ ﬂ@ gagelinee ,Ixy gertain

duct has f 1-0. 5
“’%88’6%%‘% they Cﬁ'u %‘6’6&?‘#@ H‘%%h%rs Wg{ &e Loy gaél%ﬁlg%l%@opgt least 60,
at Ba&Mo0kht 15:%'& 86, ed}ea 1ea§t G OIRidall§, 10O BEEn nmﬁbatoflﬂqfa@hﬂlaas ina

grans, at | east 9grarrs or at least 0.4 grams. Li
ramrﬂmnﬁowb%@-@&m&ﬁ) Xhe kerosene has, per gram of

g?; S(secr)]rglie 191?)8% { Ble zfr'b(%n r{g&ucf hgscéhllgglgxgtgteai%l%?a%c}%&télt in
hy@rofcﬁt%%ﬁé Hamgga Bbmag rire disiinaRADeMRIEntBO4IE! amd( 5080C0@tal

bel ow -4 bel ow -50 OC. An_increase jn the
“nephthaatd lcﬁ&os@ng’ﬁgglla@ge tofthe tdalpegmatics eontent in the total naphtha and

kerosene of the crude feed by at least 5%, at least 10%, at least 50%, or at least 99%.

Typically, the total aromatics content in the total naphtha and kerosene of crude feed is
8%, 20%, 75%, or 100% greater than the total aromatics content in the total naphtha and

kerosene of the crude feed.
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portion of the crude product tends to increase the
density and reduce the freezing point of the kerosene

w@eoosioadr3e©f the crude product. A crude productPW/szoa4/042654
kerosene portion having a hlgh density and

fr eblzsorrg? qmbcrdnmmty, thekeressns@nd PapiEPaRIGE 82484 iai#] gglyaromatic
cona%%d? ce:orf;jléJ 3 in S\X%llflf']%,etf{})% A9Bb6 26! SGgrQﬁlQ Rﬁ(ﬁddle@z QfantN, 8P0.001-0.1

eezing point.”In cértain
aﬁﬁ’@féﬂgiiﬁﬂéﬁotaﬂh&o%mmdmapidha:t has, per gram of crude

product, a diesel content in range fro 0. 001-
C b o6 pradioL . D7 £ ARETIOF ALDF, RROURISGARIFEH A rnge
& @famgl 85810, 00800, QLR b From 0.01-0.2
ﬁogzkﬁ?gd&tégg%iﬁggg? Og{ ?@ ans, at least 0.3 gr am(s)m or
graiﬁs II& 8sthe Bmbodinsants, amlgmmloaﬁk@msmﬂoshe%hm tie distillate, is in a
per gram of diesel % romatics content in a

rm&ﬁ@@*ﬁéﬂf‘ﬂ 131togi g 2039, 8 grans, or 0.2-0.5
ar aﬂ?sornlf@ emBSHm \q%ot‘ﬂb @ﬁﬂ%gprodubﬁhé%r}l)@%rﬂﬁ@@b!ﬁide Ii‘)?&(i\uc’p Qf least
crude pro

gram o uct, a VGO content 1n a range from
0.001 @8s, BroBDatgvaetp OF 7 gram®, ®0AL-0.5rgnares 0. QirO f rg@ams of kerosene.

I G5 RAEy R GEe Lo R T G o3 iy LSgNg ) s of

QorBe HBOBInRALs, HedRREndlidddFer ﬁﬁ'&b@kerohctnega{ frahiatics
kel%?]%% ?nrre?]t% t he VGS haes per; grg%%}f VGO, an

comtentri loastOchgrants, atrieast Qér@@m 105 8t lgast Ot gramgr dpgertain
0.5-0.6
emgﬂgmlﬁpgsdgi 35‘35(@81%: hgs,Rer g r‘f ggr%sen%h?rg At aﬁ@?&ﬁéﬁ?ﬁ 2 range

froAP84 -4 { o508 (A2-0MDEhm30% at nost 10% or at nost
1% of the crude feed, hi certain enbodi ments,

cr udie cqrtany gmbochagnmp@ fropping Pt ofthelkeropagRay bf‘abelow -30°°C,
be Wa:,ﬂl.@l‘g a%): o%ent amﬁére%e% gf[eac%ﬁ ngéf E{I:Bﬁltdtlps MBhe kerosene

gr amns, at nost

pofliddbfIRedrade ﬁ\ltodﬁ@t&énd% 0 Qﬁ:r@l’safl‘ﬁ deﬁﬁtﬁindmeéﬂee&hé)&&ezmg point of
grans. In sone enbodinents, the cru odu&t has,

thegl:q«mege peitige &1 Hreoaude progugte & ¢rude B pgmzlth 3 goFegﬁé)QPtlon having
BTS8P OBP B v

th@d@ﬁdbl@@ 1\pé]rtletshﬁ‘hcghuﬂaasﬂoy adiiotv fryingpoinide at | east a
portion o

the catalyst. |n some, enbodi nents, crud .
pr od@é@l’tqlﬁémbe@én@ﬁ?s@%/h @F@!ft@?‘?‘foﬁg?‘ﬁ @elgg‘%(’fscﬁ?ff‘ Hrgg%‘:% a diesel
’ bodi t

coﬁgglgl&%fg%geg%%ﬁ)ggdg n@ @%?Qﬂs (tg}*aflpcglitogﬂg(?rﬁ ggf%.riﬁ OI]p cgrrtﬁlg eem odiments,
th@dieshl bas, pehgranadfaligsst, arra;OIMIEB sontent of ahlsastilzl grgnashat least 0.3

crude roduct duri transpor.tatio nd/,qr._treat nen
BT LSS O ST 1 TR Ui o C1ooFyS R Bl Of ciesel, an
arGRAE RS h ANt 1&1'&*1’219%4 frbhal o1- U%Fam@@@/ 08 gralfié, @2 D2 -9\8 tefdms.

separation abilities of the crude product A crude
pr oduncbme eafboilincdnts e aedd maduct éiaqa DET Ziem focmdﬁd)roduct aVGO

e B LRSS B ESBTEL OB OHE e 103 o,
m%@ftﬁh%ﬁfboﬂﬁﬁéﬁtg e VGERIOMRME irPthe Brude lpﬁﬁiuf:ﬁ‘ﬁdn la Raridedrom 0.4-0.9

presence of a hydrogen source to produce the total
gramegchu Ot6-0n\erdres persgranglod cowe argdyct. dn cartpingmiodimends, the VGO has,

t al Th tal ysts of th f
pe e VEYERQ, &b Syl Kol Sutiar e BB PR GO Bl 068 grams, o
0.5dl@dMsk i n the contacting zone when hydrogen and/or a

crude feed containing sulfur is_contacted o
In some embodiments, the crude product has a r631due content of at most 70%, at

most 50%, at most 30%, at most 10%, or at most 1% of the crude feed. In certain

embodiments, the crude product has, per gram of crude product, a residue content of at
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with the catal yst precursor. The catal ysts used in
contacting the crude feed with a hydrogen source to

w@e@doe®3¢ he total product may assi st in the rednUB20041042654
of the nol ecul ar weight of the crude feed,

b
masb A Eragys, eheep0.03 pemsattdngs O-Q3erag it most %hﬁ’ t&ra{ng? £hmost 0.01
gr YALPGEL SO ﬁ?ﬁ%ﬁ%ﬂﬁﬁﬂ%@(&%‘l ?lﬁr ougﬁh%mé’\@rhga&nﬂ:ﬁts the crude

corponent s | the action of
prédst leas( pe\iiram b siude prodiet) a tresidiemantenbinsd whg@afrdingy.000001-0.1

sriva, B10000 5 OB e oL 08 st R GOUER gL °
Brngf & (gqé ¥dlﬁéﬁ{% e Ride tﬂr@c‘?uc't Rl slGudcPdt 3 akB4 Bortion of the

descr reln i n sone enbodi nénts, the catalyst is
caﬁly‘ﬁNansamle}aﬂbdlanlﬁs “ﬁmctwradlm includeb l&desgraatebﬂnpn Orgglams, but

tosp s BLms, PROdeaT L Eeontka i U s b Satetyayper
grﬁgbﬁémaehfddq@t IThelddgilyVR A ?%ﬁi’c)ﬁ%’tabﬁlzﬂ@ttﬁé iufe grddvct durlng

ding the total weight of the transition netal(s
tranp@riatombhndiei tgatmoit is prdogssingfacitisies atl gasalystaraya ﬂ?iltccorrOSlon

i.0 .of the transitiqn meta | f Y,
% S bR 8% Bl By A S BB e cuce
préduditgat 1h@]ﬁd%t%as§éﬂ bidaSf RRycabyst ﬁial?d)elﬂmhdr@)%mcto produce
Sul fur Chem stry" dited by G N ckless; Elsevier

lumlﬂ@nﬁsgih{tl]/ng o@gr@gmercm}m@ug m - London - New Yor k:
68 I
th eyIrﬁ?/% %‘Qisgﬁlseg nggé%‘ﬁ% sriliee aﬁl thle S@&%egtﬁthéfdrngen

soficad f@prodﬁcd tﬁ@&italQ)r5dlg‘I sy be&kﬂ@@ﬁd’cal@st&r grpamhtyarf catalysts. The
| east rams of one or nore transitijo

caigbists cgmlner a satipaymay frsl Be a calphysyRiecurper tb?érl% gonyerted to the catalyst
in ?h@c% { gﬁﬁ‘é ?o%e% n% L%h F o BARIe f@e%rcoﬁ{am% Eulfur is contacted
ition

cat a one or nore trans

w1ﬂ’ﬁﬂha|caﬁl§)|sfprdﬁﬁscbrn a range from 0. 4-0.999 grans,
0.5-0.9 tgr ans, or catal y

i nclhgsatabysts used m:wtwgﬁ S TR f?ér& sith nioroges %3tirce to produce
thd 2 L‘&%.c?lfn % E&%% L_x“hg '?%(gfcﬁalll oBthk ftﬁcqgélgér%élglﬁ%f the crude feed.

pen nythite
Ndi.td bébaurBntheoryr the @atabyst Eﬂﬂ»nﬂdﬁnahoﬁ@ﬂth tihSh)/drogen source may

macki nawi t e (Feo. 75N| 0. 25So0, 9Xar gent.o ite
redyicp am%ls%ﬁavmlg@ qf egpgonasy in t ﬁ%s@@ gmcfié %F asic

| Z
e L T et e

Exahpllasayfyatatysts tcu Fess 1Rive Liewdd hase end/ §e@ﬁns§g§thvgy (bReproperties

ite x)S(x:Oto .17)),
m‘ﬁé‘%&&i %ﬂfﬁ‘?sgnk’%ﬁ%‘%}l or vaesite (NS 2) . In sone
embagisgee 'éﬁrbo&ﬁf‘en?s’vﬁle%hﬁ‘ﬂfs‘f sta TIS dael@Pst.OMBe TMST@Jtﬁ st includes a
transition netal sulfides in conbination with alk

compoahd Hipf catdiad 4 trensetm meiabsldﬁ(l@)Forihmurp@mpé thigl gpnilrcatlon

R eSS SRS Bl g e o

wdightgfhiee t?@{smﬁbﬂl@ial(s) o V¥ tefal &efgapbﬁsmm & b leatalystreA@btomic
al' kal i ne-earth netal or zinc; Mrepresents

a
ram aﬁ@mtnanﬁtlmmtal i sjﬂfuuﬂ tumglhsml@ra@ge frae P220e@Pcl 0, or 1-5.

Ex[aﬁnpées ogﬁragﬂf egalll deiégy % ? ( Cﬁln a%‘f ?%a%%; %ﬁﬂ d‘hehﬁstry”,

Edited by G. Nickless; Elsevier Publishing Company, Amsterdam — London — New York;
Copyright 1968; Chapter 19.
In certain embodiments, the TMS catalyst may include a total of at least 0.4 grams,

m_

at least 0.5 grams, at least 0.8 grams, or at least 0.99 grams of one or more transition metal
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atomc ratio of c toais in arange fromO0.0001 to 1,
0.1 to 0.8, or 0.3 to 0.5. In sone enbodi nents, the
wWo easebIBeon metal is iron. hi sone enbodi nent SPCT/OR200MB12654

catal yst ma ncl ude general ly kno
sulﬁqurﬁrséa@ai[@%awg an g?gl’farl%ﬁ%%bf) ke “”%gaﬁﬁﬁma ég{“’(sf By gram of
catef%tng al <o e'h??}k%x%a rlfndzrg 't ion DRt Wili6s fnkhi8ndSfdm 0.4-0.999

IS 2dC ), chlorobartonite
aﬁr@owl?@%@m 265026-0.8 gfams7) and/ or coyoteite (NaFe 3S5

(RO 2) . | mbodi nent's, . th
) i S e TR e oS B IIS! Bramples of
traﬁ&&@‘gﬁnq%%l lsnﬂﬁlaést HclmBY Qﬁlaﬁ&ftce(FeQQ\IE gsgzssnﬁmtef@%g LN, 25311)

ura d/or syhthetic bartonite dy
braveite (B, 7Id10'£®6) Sat aiaylsnawrue (Hee 7581 139ch3, adgentorichdandite

(ARSI HooRgatie Fu e sasocicdpdte QBoEPa i SR rost
(zﬂa gﬂ%g@s fmSMRRM (OEJF%%S@ cRfkalk® (C & Fas® SOf st%ﬂfbef@i\f@ (AgFeZS3)

al'ys Typi cal l'y, M5 catal yst has tromO
ch:gcqmm,te o:msmtwmtez@e@ aysite FebPonyrgrairis (Feq -9 (@r&ﬁ@ 0 17)),
of su Ogor ter alt 00 grams of the TMS catal yst.
hegzjeyroridue (s Lfﬁﬁ'&?stle ials that may be used with

t he 1 Miné alnBbdisidentshke TAES cethly8Eine el Snorp @fadsion metal
carbon materi al s, zeol i tes, or m xtures thereof. In

sulfidesinerogunationtvaith allsai mn@l(éhtaﬂqaya@ -earéh Higlak(sh Atticapqnypounds of
L.
i S e s i PRROCy 7 h e S sAbiLa o e

gehdrhiadhetical Fdrfifila AJVRSHIAAS vﬂﬁclerrepremtgamumnem tallatiaetarth
may contain one or nor e transition neta
megalor nzu@s%:eﬁtqsmtﬁ p &rapgitien meipbfram Colarur t5r hefitae Reriodic Table;

and 5L GARR: AN ABSH: b 8RG % bIARS RAOU SR %4 [drdfn 1 t0 2. An
ansi on nme or m xt es thereo
atcahgit e4tio (Blﬁﬂtouﬁﬂsm@aXaﬂga)frodi 0.006Ctd 0.1 % (p&,rd:nOdhtocﬁ 5.t esome

aI kali metal (s) nponent, al kaline-earth netal (s)
ﬁ%’éﬁﬂéﬁatthetiqrﬁﬁloééﬁﬁﬁ%lﬁ%HPnand/or a portion of the

“afiﬁ 550 BB Rl cnfl s SCRARANED ifiudeen ﬂg%gaﬁ@h ¥fibli

SOMe e resent as an ous
and/@ﬁ‘alfkshﬁe eu‘rthmétatiﬁt&sﬂtlah lnﬁetdi)su}aﬁday (for é}fanmie |hart0mte (K5Fe10S514),

R PP SRR useb o Aok el e

i h
(Kgfffetﬁ%cglto, 126@@1&?), gr%ﬂ&n@ogé{fgcb ¥1§£Fé§t§¥§%2?)£)aﬁﬁ k6he eﬁlbéﬁnf&lts the

TIVIB shtalyBt ircludes estomite prapastiic situ.t Ba‘tcpawmrqiaeedsmmtu ofay be

rel§BAL A oA PR AL ol SRS E DGR A oed as

TMs%hﬂdgféﬁln%hgﬁiethoﬁﬁfa%cﬁﬁéd hé@tigal i ne-earth netal (s),
zi nc, “conmpounds of zinc, or mxtures thereof may be

pre rialseme lsynbriliniengs, the<TNIB icetalist maprbnphudect mepst 2 glamsgat most 15

erifi kPP B IO e 120 Sy oy EbSiGs

TypRlaU§The TS BRAEt 12X FHoad €(S25 gledlsu0080dL B J0Btrahs, 0. 0001 grams to
acetate(s), zinc carbonate, zinc acetate, zinc

10granapésuppertmiaterial psr 1Megrams of therBYlmeatajyst. Examples of support
materials that may be used with the TMS catalyst include refractory oxides, porous carbon

materials, zeolites, or mixtures thereof. In some embodiments, the TMS catalyst is
substantially free, or free, of support materials.
The TMS catalyst that includes alkali metal(s), alkaline-earth metal(s), zinc,

compounds of zinc, or mixtures thereof may contain one or more transition metal sulfides,
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paste. The wet paste may be dried at a tenperature
from 100- 300 OC or 150-250 OCto forma transition
wored0aloedsé de/ salt m xture. The transiti on net aPCT/US2004/042654

oxi de/salt m xture may bhe cal cined at. a tenperatur
bimesahh gl st 005 00D BB BBDEA e (BB spides

forma .t I tion. irdg/ Lok i @ractidie A
a0y 4B RGE elt 8 e Reng X 5y et
porti6@6t B@ atialiiméryids)agemponent aikating-aagt nodal(s) wowporait, e

compasen aProHorten Shibe FET e TaR! s SuBsonhb e s catays
hy P | | _
ma}#gtrsglglg rérrﬁggfrngeglé% %%&sﬁﬂt%‘ afBkRkp %L 660 PE@dn Sdtldetectable by x

e added over 10-50 hours or
ray2FH4Otibotechnitieest he transition netal oxide/ netal salt

noliases GrbiuRPal, GYRRGH POHC R obIne 0 CHaaN Sl phighres of
cryg%ﬁingﬁaffgggsgggﬁégfﬁs AtARIRNA priclelsizd of 20808G0° B0 at@Bst 10°

C, and a total pressure of 10-15 MPa,
A, itima<t 10Pa, ookt hastu® APk narmabpragties, e narinde sige otithe aystalline

reduction time, reaciion tenperatur sel ection of
ParP@&EléWG%%é ’ca‘rﬁ}yggg/ﬁf %enﬁaﬁly?é&é féﬁét @a‘é‘, and/ or flow

r at ¢po TMSEUEIRGhAIRIHER AN PEERIN] SlkhiRe-danthanemid)atiac,

solid is often changed relative to the apsolute_na

compottride of eineceravixturemigierepbmaybe arepgsaddy. MiKHE 3 @éﬁeiéatsamoum of
i nt.ernedi at ljd ' i. ,

T

Cohhicre nidtiRariRdh(sy, Colhinds M2yméeal dxatatelp Coblrhys b dedal

to a hot (for exanple, 10Q 0C) diluent/el errentfal
acetatbfsh zincanaapatep ABC gqaetﬁg,r@cb@%gmém&urgq}pgrlg? to form a wet

i t t | 140 heat
R
forith frakiortinktabatide/alt miprtanei dbs tansitan metad odidsSalh atigture may be

the heat of sulfurization, The di I nc o
calsioled eha tergerafuig Rging Agmr3A90k008; &Je 300 s sOIcéO%g'fOO Cto form a
| east | : . :
traps&@gl% n’%gag ogﬁe/ y%)li Sgglsrfl?%?g'e ngz f%ﬁﬁﬁe i 6%%18&;9%&6/%{6}]@%?# mixture
mayanRgeadédvith bydiogen teforearedi®ed SHormBdiatd S8lid4 Othea@dition of

00-300 OC. | di . the di.l t is VGO
O e OB Te e e eI LS NG
hyd %]:3,1{5 qudthE ?ran%}}ﬁgﬁ HQE{P ]pﬁfdlefn'léilﬁ saR dhBkurk NSO geMhag B WAt ed over

ur and/or s ur conpounds may range from 1-100
10050 tes¥irs @ RO40rhdwedgo fhe B@nsitdeMetal 0xBe/mmasblet bixdwd toproduce a

e e P 52 TSy S
m fhrinBl 8f MRetiRERue @l BSL500 °ths0-d0d eENdr/ 190E3DBITTRkNd 2 total

ul f'ur mxture, the resulting mxture nmay be )
préssereefd 0414 ViPa Hdat 4MPaporal 21 h M Pa; dhiwult be endsrstoniighafggduction

. 0C, 250-450 OC, 300-4Q0 0C d ' [
iR S ho % SO S 1 T 8RB B o o

rafd Q¢ tSiucRHy Ak ublBd iprdfdrd1he ifterndedtite 8dlldis offtee chingad relative to the
tenperature is maintai ned for 15 hours, 10 hours

! e D
abbalutesnass of themseleoied rangitioe mefnd akidag The redusedingermedigte solid may,
. sul furizing reaction raf : | : yst
1 SP3E & oﬂ;ggenﬁse%g 8%558%&]?% at%%%?%%lgfee\gmﬁ Hgﬁltrnga‘rflg‘;e rom

0- 106h06educ?@1Rernddiate 6olmBPbOmctendraallyl dddad & # Rotd¥wmrexample,
of the catalyst fromthe m xture. The sul Euri

d .
1098 dfiuentrebgnantalisgliia o oneas neary GemPP Oéﬁﬁglgpwgftgfe ata
ra{ertg M e A LS MontSis SuPPGRcHoh GF Y A4R%RBS may include any

suitable diluent that provides a means to dissipate the heat of sulfurization. The diluent
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washed with at [east a portion of a | ow boiling
sol vent (for exanple, pentane, heptane, or hexane) to
w@eadioc®3t he TMS catal yst. The TMS cat al yst nmapChES2004/042654

powder ed using standard technigues o
mapisbeRelvESts Yes bolaE e ST UORG PEEEET 107 3C, a least 150 °C,

leaé%%@? ués(tn‘ ot |0t 504 &9 ¢ 1&{1@/ thDafigaR hes $8biling ik ¥isdribiRMbn

& an i norganic an organi c conpound, or
betWeed LWH02500 3160§400 PO gor MFWCC Isabme cafoadlymnts, tied dithent is

VGZ}l al:rgll/c:m %Eérglp g;ﬁgro%%%gﬁ%giﬁﬁh%%r%g}ﬁt ﬁ\d lifad E%d{ogen sulfide
and)GL R sS UM hxg‘éﬁl?t o‘ﬁflshﬁlui' r@r@hlfﬁ%&@oﬁﬁds Rhk @Arige Rl -100

oxa mat es, al kali net al
mol¥dh, Lwea ﬂmle%,l %50 tode%ar(-B0 meicdh, haafrdo@nﬂme@soles of Columns 1-2

al kal i ne-earth net hydr oxi des, al i ne-egarth
mefp) gF Fged th e BN, Z%S?aa‘& e R RO eoced
111té¥ﬁ‘{<ea*aieséélllﬁ'tg fR dlﬂfehﬁélblﬁgntﬁlasru'lﬁlr ﬁﬁ‘itﬁfe febail®ss mixture may be

I neearth metal oxal at es, al kal i ne-earth met al
1ncf@mmmlbzsheaakikala|ﬁmal @mpmtmepélzoww\@,@@ -A%8) *Ciriox 3Q(1-4@0 °C and
ma%r}r‘g%lfcgﬁ tp%ﬁ %%é:rg rebgor aﬁgg a?:se&gidfho&y tor at Eaﬂqb hours.

Kﬂﬂxﬁbﬁé&f&ﬂ@ﬂ G Caehts, 5 h 1.5 hours.
Tyézg‘iﬁcé%coez %Jﬁc%g ' Naéozmozmcoé) > OUTS, OF oHs

NaHCO
Affez}mmm IR B8 atddi qq@migzgmmture the diluent/catalyst mixture

e@@ Cs mx Wthe&&??&%&m%:cégfwg&ﬁrso 80 °C to

facﬁﬁmmth@@ﬁﬁ%mmmmzqfhé ﬁiﬁﬁize&bﬁ@@@ﬁay be
OCHOZCaO CsOCHOzZCaCOB; CsOCHOQZCa( OCHO) 2

1so.taz¢@@@3mwg@-frm gopErheiRrshedd e Ieng 2 Z@@&E@S and

o S o T A . o

heRHRPR Opfsauo% tthd TBIS cuealganiThe §Ms catalystlyst bepowddresusng standard

nost 00001 grans, at nost 0.001 grams, or at nost
techniguesgr ans of |ithium calcul ated as the wei ght of

[ithi i h

: nolri}éaoﬁ% Q@é?‘? Hi fhe c ?ﬂ a:ﬁ rllﬁcggﬁme ng&%ﬁ;;sécn;ﬁgl% amrog r%f the
inddg@riasmt caplyst h@&nélh&mm@nﬁﬂgagrcarmpoﬁn&mg@n@c@ﬁpound, or

granms, or_0.00001-0.0001 ams of lithiu cal cul at .

m1§g1rqsﬁherﬁgﬁ g"lﬁvfe igerganic §alf; ﬁz}tglé(%trmblpé% alfali 1}}«3%35&%{)@12%65' %elﬂah metal
hy&l%%&ﬁex Sa{lkal tﬁ?ﬁ§cﬁicfés %mqh&ﬁf‘atrﬁ’ldeﬁ RIkaAGh AN 8] dlkali metal

udes on€ or nore al kali nmetal salts that
acétates, Latli&thaneta] doalldtesyelkali nwital foraratest alirale mmi‘@e'ruvafesmlkahne -earth

R LN TN, R R ST T

eafth nfdtdd Trfd ! Uélﬁﬁ!inegéa%trﬁétalt éﬂﬁme; Jalkalmese@ﬁﬁ @ikl détaRE ASkaline-
is1narange from0.1 to 10, 0.2 to 6, or 0.3 to 4

carth eretdl bealhates,rajleatine- @ahmectdtfaun;eé,@s alkelinanepry meigl pyruvates, or
alkali metals. For exanple, the inorganic salt
mixfire§ POy i ncl ude salts of sodium potassium and

r Ub'lgbﬂgﬁi.‘n@"sﬁlhcit st'é %idlt(deoﬁutsa@@hétmrﬁl@ecﬂﬂ asgiesohei ng
range from 6; the ratio of sodiumto rubid

N4 R OHCaOF RS UROG6 0 s NAGHIK QR R G, dvaghty ROT s O
KRB 5,08 QbSO B80! RadcOFRATCHIRBLCO;;
LiHCO3/KHCO3/Rb,CO3; KOH/RbOH/CsOH mixed with a mixture of
K,CO3/Rb,CO3/Cs2C03; K2C03/CaCOs; KoCO3/MgCO3; Cs,C03/CaCOs; Cs,CO5/Cal;
Na,CO3/Ca(OH),; KH/CsCOs3; KOCHO/Ca0; CsOCHO/CaCOs; CsOCHO/Ca(OCHO),;
NaNH,/K,CO3/Rb,0; K2CO3/CaCO3/Rb,CO3; K,CO3/CaCO5/Cs2COs;

LJ
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0.1-6. In another exanple, the inorganic salt catalyst
i ncludes a sodiumsalt and a potassiumsalt with the
w@t@sioe3ssa@t i o of sodiumto pot assi um bei ng i n BCT/ERIPE4/042654

fromO0.1 to 4. I n_sone nts |nor ic sal

Koo a0y RIS Ds KorOuble Gy arc T tr el T-af i affidue of
r conpounds of netals from Col umms 8-10

KZ@@ @%g%/ragz? "¢ Tabl e, netals from Colum 6 of the

Per lrpsbnge afalbdchmemsmhe mmtganixf saitetatal yst togaincet mast GOWO1 grams,

t he Peri odi c Tabl e, mxtur t her eof,. tals fr,am.,....-
at mpft ORI sgarpy or ﬁEmGafeO ghamg, of %ﬁBPmr ?aﬁ?‘{l%tag/?‘%&‘e V?%%PQ‘ of lithium,
P 1:' #%@Sdgeﬁt{}gaﬂxé’?ﬂ% éa'talgé't e Wrgmﬁ@ﬁaﬁ Satdly@ BrCA Sue Bmbodiments,

) are not limted chrom um nol ybdenum
froar 0 gmngsbmdessltmm@ﬁbgmmtsoﬂloﬁ@@ﬁ(ﬁ -0.0Glegramsr ¢fhP@00d ). 9001 grams

o el S350yl O P B B o el

cer Fs?béhaﬁmﬁ%diﬁl@hég arl #h8rdafR AR RG] ySRIntludad Ae/Gtmak %lkah
i ncl udes nmetal oxides from Col unms 1-2 and/ or Col umm

met 8 salfs thatencladé analkali atstal witheansgtemicrsmbes plipileasg 11. An atomic

i nclude, .but are.not limted to,
rti gt e o e o FORER Bl B M R paving an
ato‘?ﬁib d8mbbd gbdter AR 28Sh UbMeXhbedineatd) is 1ﬁalrﬁ1hgmﬁr@m0d16to 10, 0.2 to
(CaO, or alum num oxide (Al 203). The i norgﬁml C.sa

6, ma@élté/éwheg thej lnong@mma}ﬁ Cétﬁrbébh%éwwr morgglkal msials. For example,
theiﬁ%sgtgglggh cgég/)strnelg\{ L{T%Vyh S ﬁcgogﬁ?%gg%gﬁﬁnm&ﬁbm’wnh the

or éx

* rattd3&sodiidSw pbiaskioin baﬂgﬁilﬂ'ﬁ\mge frgines 5-6f trerhtigof sodium to rubidium

conpositions (for exanple, horates and _si.licates), and
being|in geange fram {)doé ;gadlithe wip of RafpsEER fAFPIdipRybe &’al?ﬁﬁaofﬁnge from

T
potadiigeslt with the apadt tations’ sbiliatn ﬁ)qrotasghmslmg mta range from 0.1 to 4.
tenperatures of at |east 350 t 100 Og
" Dosse sepagmens. o Roreiq syt dso THs) Ty P
COhﬂ’ﬁﬂ&eg fo o}:g% P(f%%ﬁg:afub‘fe S8nboGffs }‘rﬁbttalﬁﬁ%m@olﬁfnﬁﬁ) @f 196 f the

stan t echni ques. " For exarrp a desired
Peﬁnﬂm rItabm: madﬂfrmnrﬁmumnw adfthe Periaslat ”éa@lstcompuw of metals from

IS, 19, o 302 0. AL L oL 9SS e .10,

bu%]%‘é't RIS to, i1dQ! SRRNFuE AIBAS, dr nRIRE]. AVI6tall H&RICHREA B ifclude,
sol vent or ‘exahpl e, water or a suitable organic

bus adeveniinited td, chromznm;, n@dg@innwnwrt‘pwtm dnpsemf gehpdiments, the

,mxtur sol,vent be renmv. N
InQrgpp a%rsal 15 %é‘ﬁﬂ\‘?eﬁié)sppé PG PE " %eﬁ Wi aﬁfﬁmy%giel per gram
of‘iﬁ"&r?ﬂé&alt&'tal me enbodi nents, inorganic salts of the

i nofrgani c sal catal yst maybe i ncorporated into a

su pﬁmcertam efbpdinzenty, Beonenganic ol gaiaivet alen inclydesipgial oxides from

GRS ABRE 3 o DR MR Fphn 19 imnuce
bult hieadk UMiRd sl ®ordtyst DirdinGid. Q\Iorﬁllﬂlﬂﬂiﬂgaexag@ﬂe‘ﬂwf ingstalioxddes include
oxi de, ni ckel oxide, zinc oxide, cadnium oxide,

lithinnd erodg (1620 potagﬁlpgn wikideKeQ), tcgk:ﬂ@@,pmdﬁ {Ca@)yer aluminum oxide
(A?Zr&?'dl ments, an

The inorganic salt catalyst is, in certain embodiments, free of or substantially free

=t

of Lewis acids (for example, BCl3, AlCls, and SO3), Bronsted-Lowry acids (for example,
H;0", H,SO., HCI, and HNO3), glass-forming compositions (for example, borates and

silicates), and halides. The inorganic salt may contain, per gram of inorganic salt catalyst:
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inorganic salt, a Colums 6-10 netal and/or a conpound
of a Colums 6-10 netal maybe i npregnated in the
WG p063936 Al ternatively, inorganic salts may beCTER1084042654

ftened with heat and forced | / or.ont _
fromed et i o s, (OtR0 LSt s oD igsoftihs B¢ ) halides;

b) SRR R ol 'P?Jrﬂlaéﬁs%fssﬁlt&mﬁéﬁﬁ!réé%f -at BaSI50CTYbLatGhost 1800 °C; c)
ingrgani ¢ salt catalyst typically becones

LewinbaRpdeBousedfowne atifig or ghuixdnresthsirécd. at a

determ ned tenperature or in a tenperature, ran when

| os$hemopgapis sag et st Fﬁﬁﬁé’f@ﬂ%%ﬁ 5 53?1’56%‘13??1333 et

exdgﬁ@ébs Eﬁe@%}n&gﬁ@f@é&fﬁ@on@)ﬁeﬁ%ﬁ%@cﬁﬂ?ﬁ'hﬁ’e@f&cbo\tﬁﬁiﬁ@lﬂsing

anti ange i n conposition (for exanple,

stadard onixing eevhnigoss (foexaotple, maillig anyl/or Rutveriinge AW by

theory, it is. believed that,.the inorgani I
cmbed ey MOEEBEO TS U P B P ot Kihe (B skamplggmater ora
suiﬁ%té’ﬁ%ﬁhib OMFed Mol 1Bfin laAihdrei®torhPahitididécdesmt mistate, The solvent

catal yst i1 ncrease. As the ionic distances increase, a
maybedembesdisirgitandard separatige techigpescopagduse tpenrganic salt

through the inorganic salt catal yst instead of across
catply8l- surface of the inorganic salt catalyst. Perneation

of  hsorkd MeBodiRRAs AR ARichYEE 60BB iR girtesdli vatilpdh nidyebe

inorganic salt often results in an increase in_the
incorarated intgya avpnerte fowe a senneried srqgasnic sabgatalysit Frgaples of

and th rude feed. r. . e r :
sutics gt HiGan PR &) 2LOOGY SRR e, Mgnestum
oxidBeritaAREOMIIE hyalotalcias, aliysiha, mRymafis, dron axédep amkelt dugde, zine

yield of crude product, |imt production of res]i@gu&
oxigadradmivmiexiden priraenyt eds, jand paxyres fhgieed. iIH sing FRPpsiments, an
. in the cr ] l.ag) g 1 b
incgPer o (G BREEG YO oY E b BpbAR S CoRNAPEI10 eal may be
impr’égﬁétb‘di in thé euppoxiaitenativehyh arogenesdlyy maydremeelbrd drtspftened with

and/ornmobility) nmay be determ ned ﬁSin DSCIEER)Ods, tted
heatnl doreathMANd/ AFionio HREE SERROROT FRTIHATLIC SPRPP G supporte
. Vi i tion, x-ray diffraction nethods, or
1no\ég%ﬁ?%%{{%ﬁgﬁt hereof. The use of TAP to determ ne

charfastiwtirs bf tte indrgamt ahly satalystypieslty bdsenhes nohogogenous,

Pat ent s. 4 _?26;?3(112 t o Ebner e% al ;. 5,039, 489 ta hen loss
pexeahice andpr mpbile afpefernyned igBPPAUER il IFIRPratte {48 W

] O dMnbaic Kok BAalyeEhEs b

o B B A g T b e RObey bgeome

ourt, U The TAP anal ysi's may be
digpeddred withotra sabstentipd change én cempesitionoderxiagple, e@hout
50-500, 0C, . or - 400 0C, at . a heati. rate . .
doprapsyisnsts Bty Noptoy e 1R ¢ T§ el gnic s
ca{a[e}gf'bélcoﬁleg‘ QisbRick@ (nobildPwher istanceERMy QMR URElalRY of the
remai n constant and/or increase as a function of tine.
indkganihealt engpstancreaseoAsttheioniratisianges ngpgq:qse,caaqrqug,gepd and/or a

H . . t . .
et ot wR s eLa i oGl ARy g prgoros e
sufh QB Athe idoRamasdliGatdfst. RPahihiicd of the btide fesrdndfor hydrogen source

monoxi de, carbon dioxide, hydrogen, water, or m xgur es
thiogh guwfinorparicsaliypBemregnlés inanyipgrease am thepopaetingareg Spegn the

RERETIRE R e
cohfRes alebl hd/at reabtivity dréteofl theimpagunic sibtl datatyst alay fften increase the

becones di sordered. o
yield of crude product, limit production of residue and/or coke, and/or facilitate a change

in properties in the crude product relative to the same properties of the crude feed.

Disorder of the inorganic salt catalyst (for example, nonhomogeneity, permeability, and/or
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In sone enbodi nents, an inflection of emtted gas from
the inorganic salt catal yst may be detected over a
WO 209063986 t enper at ures as det erm ned usi ng TAPPCTNE2004/042654
tenperature or the te ature range is referred to a
mobiFi) ma«ﬂvqm%adu}swg@% anlhds; ignrt conAusiy measyrepRar
§ AL R §lraly S R A kol & og b6@Binkons
met&%&?ﬁ;ﬁﬁgﬁf%&%& %lge%nper at L{#e". The emtted gas
thededf.| ecti on exhi bited by inorganic salt catal ysts

sui table for contact wth a crude fe IS 1.n a TAP
Ceribe et d AT Gl i TBCIsTBt O SobrkDe Shrerbg n U'S. Patent
) I Gl to (A1BaveBRPSI;3hH 5626451 83 R0 Ebner et al.
Nos?g'%égﬁrzgﬁw%g%&%%g’ %@89’%%1?9§0neaenbodi ments, di ff%r eﬁet:re .
A Todhpesdnt imybewbtandd fairh Mithme Tgelmiotogied (Foleat Mispors, WAiSsd.). The
exhibit gas inflectjons, but at differe B, o ;
TAP ariJa & LD L PYRBUL T FURE BRSSO 2501 s 30-500 °C. or 60
40d 98 LB hEAMASRAE LAY Vrh N0IsbeCeBt 20-2d °Gagndwy: vatwan in a range
I ndi cationof the order of the particles in a crystal
fromtlrut0Urte.1 3 h04toni. gHieytemperetuaeimal yemain cepstenitangd/er incgrase as a
ion particles are genera .tightl ' .
rnk S B 8 SRR EE LY s PR omision
frofaNBE BREgantd QI dabiftyst s HEdsUFed. BRablples Df BRYeS tiain evalye {omahe
I's nore heat). In a disordered crystal structure, ions
inopgasicrsett catabyst ingludg cabon aumosideesarben dipxigagiraegen; WAL, or
.i.n a hi ardere r | : .
miftres Itheir%cﬂj. g‘rgg 6%1'1%?%8%: e}{ﬁxyehgéh a;r{n 1@?&8@&{@(8%&?# gl}&a%sE f gas evolution
frofBs idd2ehri OsdledaCafe id dvtcted i bomsidersd todrtthe tengmsatsrefat wimich the

~a disordered crystal structure, and thus, a quantity
inorganicosad catedlysbbeqgares disordese from a di sor der ed
crystal str IS, 1y I Nh&irfdRtd da¥t catalyst
of %Oyea%rgf/;%d#ﬁlg%ﬂss’ e gg"ge fr%{@ga %lﬁsgﬁl y or aer ed caraiys
ma§ by Ferkted loveed tinge af tempsaiheret adddtenyvedatsingsTAP n The bamperature
enbodi nents, a heaf of dissogiation of the inarganic
or gltemprPrS/FNSFrity ATE O BT %dlfgﬁ_t%enr’%fﬁtjlée ¢ Biagapistpgrature
of B8 %erbfer Rl PrAEALLOGREY Guiflf TAPAL kelthrécloths Uhe AhintibumasaP
et'erm ned ustfng a differential scanning cal orineter.
temper@uldSC met hod, a sanple may be heated to a first

hoatlba oat gl duheien OFHANG] £y BRG-BiscRlalvaln LR o contac

witfginf{ c%dé‘geg& 9 SPABEGhpfatBfcSah &PEEBA0DAI00YE, 260-500 °C, or 300-400

ran wat er and/ or sol vent and may not be
°Cr dypieakinttat TV tefmpeiatirhisdn aoingtifowo80a500 6. Irenme

e e B SE LoRRp S B AP Gl A ot g
in%)éﬂbﬁsélbwatlzﬁff%m@%ﬁ&%t&@s, The transitions observed
u

ring the cooling cycle and the second heating,
cor fThspoapnitude oftbe irougation inflesior puprigied ovith the eauiigs gas may be

"Heat. transiti.on".refers to t t .
o b B DB o D AR B BAG et ey
strR&GRMhedbS Phidieles dreabrallh € gheyRebakied caridreleaseseSons, molecules,
during the DSC anal ysis. "Cool transition" ref e{ts to
gasdsporontaration sheresd clions thingrichise EIUITESMAFTISF YA TpAre

sfructure bec h
th38ch other as strongl
e
ioThediigan bideréd@yiteldiicned. Duatosthe iawerddn sdseciatior, frsn ewergy is
salt catal yst .
generally required to release ions, molecules, and/or gases from a disordered crystal

structure, and thus, a quantity of ions and/or gas released from a disordered crystal

53



10

15

20

25

30

occurs over a range of tenperatures that are detected
using DSC. The tenperature or tenperature range at

wokiosiedbe heat transition of the inorgani c saPCT/US2004/042654
catal yst occurs during a second heating cycle is

struesfiesris emlctaiﬂy@eat@g@q awakibt o ans ARy g2 frleasediom a highly
Or(i?é%{)‘frﬁ 4 e ? éthe e;lec't'gzletéﬁp&raﬁré ange during a second

erre the "m ni num DSC
t enpe Ecﬁhé‘ Eﬁ'f)odﬁlﬁéﬁtsl paegafidizscddtionaditiad netganivysatxhiabist may be

a heat transition marar&g l%gtween 200500C o
obspedsig@ rpize HemPHT o HCC 3t 4 hapfmestepitoe %ﬁte phi} °C as
deféﬂjﬂfn[%!i g%%ﬁﬁ%hﬁal%@irﬁu aﬁdrﬁh&ér t %tD% d a sa1Eple may be

relatrve honbgeneous mXxt ur e, ape o
he@sé @ica fitse tervperdtuteh eodlabto rabmderhpda‘nilm |an(j] tlwnslma’mdd second time.

heating cycl e nmpy ge rel atj vel ﬁrrow an
TransstoganPeereed qurgigithe Jit heaig seBeeaY AS rFW&Ff‘d’é%}VE of gpigained

wa?%fahafsk gav A a@d &%ﬁd%@&é& ORI RORE BEMS s iktfons! M8y

shape o e peak “associ ated wth heat absorbed during
examplecenily bbsrvedtheay of dryimgyoflaenaiet cathiydesitad Skannidﬂjma)’l\generally
absence_of peaks in a DSC s I ndi cat es t hat
ooGHEITBS) Hor BB BBFeT MUBLAL o bee FHHas SLamHe g the
I
cob FPEIL LTS FPRa neff Blrodoli®h piRBC Ss%@gﬁé%‘éample
ch an‘g{e.emmmtmatmmg to Age rocasgy ﬂmleoctqarmhd:rherdpadtmcdbcaﬂes and/or
of an inorgapic sa H] éure i.ncreases, the ab
Fq{ o

At SRR Peso e e B i gepe i e DSC

anglgglgngcmwngﬁoﬂﬁ 6236 fre mﬁ%&ﬁm%ennbe@as@m&or atoms
xture may be related to the ionic radius of the

in eatricine tienomb enare kompgseowowhaathe dersperkiute davedabesrduring the DSC

ionic_radii, the abjilit cation tqQ share .
et Rt arbgpueny e betioad BRI R i Eiiedniesal sualys
oc@lﬂg obv&& ﬁﬁgéibfeén@@rames @91 4:6 a@@aea NSin@ HIT Tl‘%%ﬁ@%ﬁﬁlre or
For a seriés of ions of simlar charges, a snal
temperamrer st whish theshdahtririsitoarofitig Jeprg@mccsahtcafrab@t @wrs during a
sec|:c§1d %Sté]?gej(t: eglg rggﬂgg ﬁt |0 gun %?aéﬁr%"ogmz rog&éetsf an tgrﬂperature of
thé RhfReAatIe rﬂahgtemumg l s%cdﬂ’dl H@ @xggeéycl[@@trefefr@@&i 49 tA8 “minimum DSC
tenperatures for the sal / or _nore honobgeneous
temporatu e’ 6Ehepa®1’lga1@1p aslt patalwﬁgn@m&hﬂr(léﬁh@aé diangaek irghgnge between
& a &DSC curve). M xtures that
200' 0 g’zﬁg%'tas@n dﬂ?@r@al ionic radii tend to be nore

aci thGntilsBariabdlOmat €ntdiay @6fgahiesal padidids thanack 4 felli&vely
acidity of the inorganic salt mxture increases wW.th

hogengeReoys Ay X aie, iaGhrRe 9idBe peakpssociatethyith thedsat ahsorhsd danng a

AR G2 B ARl ol S5 Al contain

1né1%ﬁﬁi3 shlopatios Qﬁa telstiveismh- lmpjmgenbmmanmurg,athe alreghb off the peak
coke rel ative to contact of e crude feed W t

aspRripiehwih dewhabertped dngn esentealine gyl H%?ryd%?ﬁfagﬁg%lb’tbmad- An
ab%%f&g :&‘?% ks hz?% H}S{Eﬁ %#égﬁﬁlgqg%}:ﬁ@ssthm fhb sﬁ}]h s9fot abdt 61 release heat

Ity to inhirbit generation
indlie @asnedrtehperato eanigac i edsefa Hdabtramsitain genarally ipdicedescthat the
yield of the process. _ In certﬁ N, enbodi nents, the
St’iuﬁWF@‘éWlES%‘BP]’F dogs BtyrhengFHPOR HE % two or nore

| nor gafilfo %éi\'eft? of e PaRiTRDE BFtndr GG EAL MI:@urk Yhcr8AEd) tl‘lB( ab111ty
the inorganic salts my be determ ned. The m ni mum DS
ofttkeymextateio eerdin tarselifl and/gumbamitighid dusing hgafingrdegreagess.

Hc?rggggﬁlelty of an inorganic mixture may be related to the ionic radius of the cations in

—

<

the mixtures. For cations with smaller ionic radii, the ability of a cation to share electron

54



10

15

20

25

30

the m nimum DSC tenperature of at | east one of the
inorganic netal salts in the inorganic salt catal yst.
wao-ornsexaspl e, the inorganic salt catal yst may POT/USLIE4/042654

pot assi um car bonat e .and cesi um %bol? Pot assi um
densify 6t eOTERBOTMAAS AHOR HICHESCH RIINHAGHIEY ¢idpe corresponding anion

1110%%%%&% g é@?&fg%& sﬁljlﬁf}y B gg Exl skr)llﬁxtllser g)mtc):srédlus results in higher

1nt<§1ﬁmixea‘r&’a¢th& forveabetarge tHeraatthQI(Di Beenda.if the agtmds a hard base.

dipents, the TAP t be . bet t
TheE e OR AT e oo PaaY CTIb I HRET g aation deppgatures
foratﬂéjs lpﬁld%?(;nérg B Eﬂé"oﬁs ﬁﬁxtﬁfé‘-’oﬂpﬁﬁfoﬂb’%ﬁh enesaltl(sharper peak and
cata For exa he TAP tenperature of the

marmedgama ondsaltie BSCaiuyseeD Miytutzs thai neplu@r@éwm with3gell5egce radii

Bt L e—
sal %tﬁﬁ%&%@s%b‘ﬁv‘?thﬁecﬁeﬁﬁng Bationiciaali. F@if &anipy, cbetast of a crude feed
east 500 OC or at nobst 1000 OC. An inorganic salt
withat laldysgentshuaice fratheprasapecefdBdnoBanic anpeiathat wchdesbbim
00 0C,. 200-450 0C 300-4
colRiris Cupoopoeriron s sl SRl ERafRD ot o e

cnﬂg‘qgéal WEINE Sydiogen faresiadhd e§éﬂca|oi7 T INOOLNES ﬁilltwatabj'st that
f/ar wei ght, and rh| Vi scosi t

nol ecu %/
mod;&p estiqnsoyith g fasger mﬁfﬁd@ than 1 e@@g ahifity tp dlghlalt generation of

t |t
safiRlihroRe e g P ERAE LSRR et SE e oRD P PR
to immeérdis Hlﬂbodlﬁibh@aﬂiedn@ghﬁls szdtldiatﬂgsthlw inclgdetwd beemore

i norgani c salt catal in a tenperat ure. rang e from
inggmigerits0d mgg@ugD@Sé(t;emB@ra@% for sachyd the 1norgamc salts may be
Sefe R G0t niS 81t cARAYAINS be bel
dngﬁ{gngﬁe?H? "3}"'5 uﬁﬂgg’tg f}gﬁ? gf]g%rtl g%rg [ nct hSe’ as} o Peiow
thd marigam DSCadrhparatued it ldasCare dfghenmbrgamc ni¢tel altmircthe inorganic

conductivity of nor,gani ¢ aIt cat ts change
sol R loiOF e%aémief%@ HBBEHER T S Pt CAbonate
anﬁ QLN G CRBIAHGE ] Y’bfaXs@B c%rb% Nlafd cTRAREMbnAE kiiBit DSC

Inorgani c salt  cat st c anges. lonic conductivity of
tempmmgmsl gu:eaﬂ;erlthan Sﬁi)fQ) %d@@sﬁh@@s@z@@pbgta@@t e®hihits a DSC
law. V -IR gg Q,tage lis current, and Ris
teff‘%@i"%‘{ealﬁ@eta“ r3é) ni ¢ conductivity, the
i norg @&h@ eﬁl%(thnféﬁ%@mésltAﬁ&h‘nﬂéﬁatﬁ’ﬂeQﬁa%ﬂbd BetRe SRR DS C temperature
vessel two wres (for exanple, ‘copper wires or
of pt bt rmuemﬁ\ﬁhle as)regaEp aatlisst@d the DRCaemheratuneef thpi morgamc salt catalyst.

I mer se I no salt cat El G
Fog ERnale oo S Pcap Rl Phoe SR BE Ay el from
350%’03’(,‘3 odussc Vérﬁﬁbrat@é&fﬂtﬁe WRssibrelbie se1p B4talysi may be in a range
anpl e 158 may be placed in a heating apparatus and .
frdm 20400 ACrandshe BISGytemperatute of ﬂ)@dndlzé%y@lrsaltwr@y byt teage 00 °C

from Ge 160 is applied to wire 162 during heating.
OI?L@‘)th@t(}ptﬁhg current through wires 162 and 164 is

MeasAd RdrghhidBalt@atalBbthal/eiser TABGndvey DSE, tefagtrahvie bettveen 150-
limted to, a nultinmeter or a Weatstone bridge. As

500462 e0-45B° G e GABLOP égsanﬂodmg@ﬁbmrgqﬁﬂcemn@wmw these

wi t hout deco on_occunrin resi
e G "GRG P HOEP Bt B A e e o Bl ioh e Rlen potecutar
wélBkt@hd /b6 GighR@sboslity compositions (for example, crude feed) to liquid products.

In certain embodiments, the inorganic salt catalyst may exhibit increased

conductivity relative to individual inorganic salts during heating of the inorganic salt

catalyst in a temperature range from 200-600 °C, 300-500 °C, or 350-450 °C. Increased
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i ncrease. In sonme enbodi nents, at a desired

tenperature, the inorganic salt catalyst nay have a
waledoseewaé | oni ¢ conductivity after heating, cROI/URIPI4/042654

and then_heating. The difference_in,_i.onj ) .
corRtiLR PObe Fass Bty SHatinces esteLb g B hegepipigsipdhe
indadiOSad &9%195"11 Bb&onsiatb ndbilk2THe Lorfi@Soriastivif) d o ihé1@fhic salt

an original” shape (first form to a different shape o
cathlyss@hangdesatg lodker temgpemaiate thap theemperafuee at which ionic conductivity

conductivities,.after heatjn a expected,to be

of 352 ea‘ionB’Pn?Wé)fél%\erfﬁoﬁgﬁmtcﬁghFgﬁa]r}ﬁs{ﬁ?hafl% “inorganic salt
cat %dﬁié EortiReEviBPST iGBARAR sdl mAY bbealetmitied by aplfingl Ohm’s law: V
enbodi nents, the inorganic salt catalyst has a o

= famtherd Bisvdiege,d iscurtangeandiR Bresigaemiomaepsureagniy gonductivity,

m crons, or 50-100 m cyon as det erm '
e ngrePgeglrravaarey Babhit {RplfoRE REEAPMAZ el domote,
cogﬁb% wWiRR g @I&iﬁﬁm’ﬁabﬁesg adpatated fromyeasiobihen buhimnéead itht Morganic
enperatures above 50 0C and bel ow 500 0C. As the
salt edalysini c salt catal yst softens, |iquids and catal yst
articles may co-exi st i ' f j : ' -
o) FGLT T SRS RE Ehal b P bE ket b AT b tivty.
QuARR QeiRETScontdthibg SahpleMsB metaIbeglgoddtiy a heatingupparatus and heated

_ pressure of at |east 0.007 MPa, or at nost 0.101 MPa,

inapprapntplbatostidasged tanmepinie: (oltage fram sougest 1 08apammtied e Wage 162
s t ' . [ I

oo 5 e it P AREABNCE 5y Sl e 16

Mé&eo] 66gapbe, thhieisinoo igated to, aahhltiartaloy 8 Whent2éhedEidgehds sample
second form of the inorganic %al,t caéal %‘?’t 1.S )

15??@6%’&%! lgssdromagengons fgotegnebite) fyithept degp B?m% gecurring, the

redidRiQ¥P e Sitlple GRALMY (%'e%}easér %ﬁf BEBEEAT S Qrht WH&E 1d88&hould
Inorgani ¢ salt transtornms fromthe first formto a

ingewend formis referred to as the "deformati on”

t emper at ure he deforpmtion tenperature may be a
{ enpBPamE FEbP AR R HOGHAY I REEH e, B Gt SgL Py may
ha§dR ﬂﬁféfgrﬁtiirri?gz X weality £h8heNind BSOUHROAGPMES héAIne. The difference

catal yst s form’under gravity or pressure upon
in vt comgluttividedmbpinditaicthat thepestal sirective lobihetiherganic salt catalyst

def ormation tenperatuyure of.a of  the..jndivi dual
ha hegrialicred e an cugeLsbapR (LSh BN s, it Shapg tsecond form)
duhgg HhEAMHC 13Ri6ni6 dblukalitics GIERSthOare Expaeted th BEsBMr Gr the
S

ts that have different deformation tenperatures.

saffih éf e fommef the inor ganesadit aatadysd Hoeswt chanegaluriog beating.

catagl yst differs, in.sane enbodi ts,. fr .
et QPFaRaB srpBRLy (RO SFIERE PRAb St Hlclfyap . ranee of

100EJ08 mizAnk S20-500 £edrbid, Br SORO0hABBAS as HEermined BRpasking the
~salt catalyst is liquid and/or semliquid at, or
inerigavie salt pasalys(pthrongh o maslsor e 89per ature. I n sone

Thad! st . . | : . .
T i s SR B RYT bt s0
ant HEREY SOOIE. AAtheGhorgbmiv 8alt Btalybtsoltenms, Tifkldaand catalPS@articles may

tenperature, liquid or semliquid inorganic salt _
cocexish [y the mgtsis @f Wetiporgpic sl ertalyele d hrwptalyshpagtiphes may, in some

' ] t Ui6g7 t
enfBAALITE Nl ach I Thot ERORAF WAL SAEIEHERNT MPa, or s
mbgiOrlganNiRa,slch heated ky s tenipesatinewfableaktiz0NtE, onattrhest 800 °C, such
thé_rtggg@%;%@(afg%;ta }3(3'? tr;gls?o'mfsrf?orgi g ﬁgsrt% ttooa gécgnc? E‘oa}'gf "Upon

cooling of the inorganic salt catalyst to 20 °C, the second form of the inorganic salt

catalyst is incapable of returning to the first form of the inorganic salt catalyst. The
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granms, or 0.0001-0.1 granms of inorganic salt catalyst
per gram of crude feed) or is insoluble in the crude

wo ewd/ 06966 exanple, fromO grans to O 05 gransPCTnmzmmm4ms4
0. 000001-0. 01 grans, or_O. OOO

tempnmﬂga At whighithe warssnipselt fapsig %‘? gEFZ rfrgrsrgb‘i‘f)a sgponjdyform is
refe){re tgnﬁgnt Aliets ?ﬁgﬁ&ﬁ’; Jﬁge atufe. S’Pﬁ@d&ﬂﬁl‘?ﬁioﬁ&&hﬁeraﬁ@é\ﬁiﬁy bea

frac s are used to deterni ne the
n@e@me gangfe o beirglormpentrbeln catageetodukntscthe aalyls;tes ofithe

hap f th k th
inorgsRiesa Reat RS Hi=IPER B4 ST oF POESTREDPh BFTa e A dgfopmation
ten@@#a%llrg hERwWBY dRfrid ﬁéﬂrﬁﬁ?)@ratlf’r@ a3k gny Bf thB ndividad inorganic metal

action represent different conpounds of the
salts NG1 gand emb@dlmenm al ipstganicrsalp oatalyst Tckudgs tavof qrRQIeiliggyganic

T oL e S e e R R o
inofgattc s‘éﬁ'?:%t%'lﬁ? ditfesd) iy sdi‘ﬁéjﬁﬁﬁihﬂn@@trsQ@&h@h§@éﬁn@dt@ﬁ&emperamres of

ape of Dool peak is relatively narrow. In an
theiimdiviglaal mo@mlc neetelsshlis t (for exarrpl e, a

or Bt RO Qe el R UM il SRS ph OBl hania at, o

aonI% affie TP RRY/EEDSE 'tMﬁ;BéfatbfeOEIﬂ s6e Teﬁﬂ)oﬂlménts) eakinomyinibsalt
absent. To determine if t he di sorder of |nor%@{1|c sal t

catalysiis a diqaidge 2 s¢miliqrad picthe p;q@lmum] TAPraagl/ariDSG Eeamespure. At or

o E0 i 5 SR e e ) PR AR

catﬂ@ﬁthx%mﬁlﬁktﬁa cailde esedhpaf, imgmel &lﬁbcﬂlﬁﬁent@ﬁbkm a separate phase from
corregn?ondl ng to the inorganic salt_atons) int

thexcradgyfeed. f by seund Wb@ﬁfé@m?»l}h@ hawid AT samilighiddparieane s b gasglast as
low 5o ﬁéol;%h &R? ?I%Bé 9orr o) ﬁlgefro Bf"%(aﬁl'g o B3QraREaK5000001-0.2

rac pecttumta at tenperatures
gra@ emo. 500110?1 gk bf mbﬁgahy: saltloatakyst par gdmﬁfof anide deed) or is

mspglfbtkaflirtl&h%whg?qe'é&g%\é%g leckan g ot omg 1005 e, SRpRh g 01
areftR b -600¢ et Mlﬁ@’%ﬂ? %pﬁﬂggtlp%g oBHESE @ febat the

pro uct ¢ ositio the crude

nnmhammdmﬁwﬁﬁmehmuvarled for a given crude feed in
addltlon to limtin Ed/or

b t
519 sRING prabodigients POy % ?(or@rﬁ LLin E‘r[hpgqqare Hé?dl]ta é%termme the
sp%?ﬁg{#ﬁh@ Hons! 1ﬂ‘tﬁeqﬂ01tg9mc R&lk éitﬁ]!y@ts A @Ea%%'o&'ﬂle Bd’oP Iif $he x-ray

xtures thereof.” These coffppounds nake up
spEtnpOSRY be nmnzrtbreldhad thamgkatiye oriigr of thednarganic salt partlcles may be

non- condensa e car.bon Control i ng.
eSEBRESC P?qi@ G QSR Al RE R SrTo ekl of thp {popeanic
salFi g4l ?rb %@1‘ ﬂrdiﬂﬂffpicﬁgﬁl GBe Bod; ?Eﬂi mBY 88 unitétedind the spacing
tha predi cted coke conten Conparison of the

betvicRn aomemay bé estamdtedy slnwua@rgamyalhpat@wtdhw@gtam hpghly ordered

ill({gg%ﬁg Faép z%gg]g,raﬁ ¢ he# {jil tadenden nrte aﬁltvglgzrﬂagr8§r gra m%norgamc salt

IR @8F i@, AfK. CDM?O 0Tk, 00, expist) fht tonthins mrﬂﬁnﬂ?y ordered
Cacoked‘qtgh%\n a cr uoléU 3 I\/CI%Q c?)ntent of 0.001

mdn@mlp ealt gtpmsn Tbﬁ sbzmmé th@®aaw@g%re&twsbfsbr%ﬁg?rc%? ngm peak
n t t

ma@'abaﬁﬁ Sty ﬁ(s%a qvan r%fglgt cdrl‘lﬂ g&l& Off%oggan% %atsdﬁ]rna\Mtr;l:atl?l §&

heht®fd, dbl ®-rap aifeatticingbaruns ok thednorg it sﬂemﬂmteﬂa}dve uahem before

heating and compared with an x-ray diffraction spectrum taken after heating. The Dgg;

peak (corresponding to the inorganic salt atoms) in the x-ray diffraction spectrum taken at

temperatures above 50 °C may be absent or broader than the Doo1 peaks in the x-ray
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catalyst during a reaction period may be at nost 0.1
grans, at nost 0.05 grans, or at nost 0.03 grans of
wo e®sdem3@nd/ or coke per gram of catal yst. | n BET/US2004/042654

_enbodi ments, the weight of residue and{or caoke

diffteqsionispeairigh takpp AEigmAPRRAYeS lge?wgﬁ Fa n‘b‘{égtﬂ?‘@ﬂ% the x-ray

difgac%%g]phﬁer}l & rtﬁé"‘ﬁlrt}g@d PiioPedR Ai3ABy exibiPrebkiv@lydibrrow Door peaks
grams.” I'n"sone enbodi nents, used catalyst is

at the/bahatehipatdtyref.r ee of residue and/or coke. In certain

E e iorgved oo HhS SRR 25 3 D 85 in
(and -t 1" pre{il(lj@’ mAP 8L vEHQIOBr §5ARE cAldeTodPini sl dftih T8 Umiting

per gram of ‘crude product. Contacting a crude feed .
andibtt inhibitngcfatrabtyet ofiyemodecint Flod totad prasietaeempegition includes, but is

condi fions oduces a reduced quanti k d/
wof Bt Pan R SR, St o y AP b RS IR e ke
up BRI itBYs BEME CRETAGIEE AHEht 86f-cbddnbsbl PheEeeaBoEases.

a refining catalyst, "or_in the absence of a catalyst )
usi Ggnirbléing smetaciorg centlitiegs ioerambinaien, withthecainl vt désqgbed herein

condj tions be caontral l.ed, imn ' .
me§ gt 3ot PGS B 1 preby S0 MikerERRAL FBRhSaricon of the
M@R ch@@sitofVafiotd GiBes rBhy hIRS trudeBioPeadBkedWasal ol #idBtendency to
0.9 grans of the crude feed is converted to the crude

forpr enkac For axapipeld gudowithe dACB.contsnbef G} grasns of MCH. rer gram of
0.7-0.8 f

enff B et 10 Bk e R, IR TARERRSIc .01

gt WRVIERGSer @fant beciobeldPishéesitdged aruzksitipiqailgded MGR borgents of

m ni mal yield of residue and/or coke, df any, in the
at lpsi @D Sarame of MR pesgtemeof disggeninesd 6tdet o be convert ed

UG BB B S L D4 A e n

cat@Bft @y Dfeactionderibd ethy tetat most 0.0 glangs, atmostE). 0 rpsimsQorlat most
rans, at nost

0.05 grans, at_npst 0.03 grans r at
0.Ghomio Beesigng ad/or ColiveoE EEEOT LAY s IS LL ?‘Eh‘“ﬁ%lef?ts’ the
w5 AGEGRLE RO Lo aTE el o gonoL.
grai 0801dr.0DgfinsPo10B0 ) Hiwrahs. Norsovsrasmslabéemss, used catalyst is

LS RERRo00? R B3, Oy T4, e PLATHER g consvons

aré- %%11&? &en{th@W: nlRt €04 akt nREP dm%&h@\w ndo8t ®005 grams, or
and/ or anmount of catal yst feed, or combi nations

at trloetr @043 gramng off eolpeis flamredget grammdiradeprodsstr &wntasting p evpde feed
1z o di ., t,r ol f.th .
wiltGiR ERab T Gder CPHEP TS Ao MeR e opant S5 ahers s e ihi sy of

cok AN NEsidud tPWvefio 8 (HARRP UEcIREGNAWR ReshidEEd1RBd bﬂ heating the
Inert gas through the contacting zone to dilute the

craterfeet indhe hredensg of a aefifing catelygyer intbeahseneeal a qagalystHising the
contﬁcttin zQne. In some enbodi nents, the tenperature
Saf COHBCHECRERY zone may be controll ed such that a

t eNP@lcbHiattih Ncdrdfiche My Hel dogirdisk in Sondé embdtientsosuch that, per
bel ow desired tenperature "Ti". In certain

gramiod diude fized, attlnest OSrarams.i ah pastdhp evamsy pdleass Ofogramsy qraleast 0.9

h.that t : j t '
o R I AL gl B 1
orifE0es-6 DU 8ms, 0t 0CB0 Barimeobibdicro psodutt perayrarhef 8hde @eed is

bel ow, 20 OC bel ow, or 10 .
produced during contacting. Conversion of the crude feed to a crude product with a

minimal yield of residue and/or coke, if any, in the crude product allows the crude product

to be converted to commercial products with a minimal amount of pre-treatment at a
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0C bel ow t he m ni mum TAP tenperature and/or the
m ni mum DSC t enperature. For exanple, in one
weniwsasivent , t he contacting tenperature may bePCT/US2004/042654

controlled to _be 370 0C, 380 0C,. o 90 0 ri ng the
rofingric LR GAITHB POBTIRRNE, PSR TAR: Fomah G g afFost 0.1
gragﬁgétgﬁoﬂ]or%@{ﬁﬁp%@ﬂogmgﬁ Bl of & MR 0T grahs 6f helcrude feed is

Iments, € contacting tenperature i's controlled
corfaftld tohadn-ddndensabledrydtagarbons bt songrengtingiraents,Heom 0 to 0.2 grams,

tal yst TAP t /ot th |
0008l - 00oH Dseaonh & DO bt F PP RSN, o
: 500 0C, 550 0C
hy%??ﬁglsﬁﬁg%{aggléf%%@ffg? #%15@3%?2' The mi ni mum TAP

t enplen@molling a@nuthciingdanie tempdds0re, eaipef erde e dloxs gatg of total

ntrollin e contacti eratu
progareios et ApO e A h-aeihsh o st PAEREAE may be
peﬁ&ﬂﬁ@&@}ﬂé‘iﬁﬁn%ﬁré@ RhélidnBinpyathrél U omfe efyelliments, control of

properties. Such control may, for exanple, decrease
thedakperbrerin the nontaeingeese mayhepsHaankbly ehaggng a flow of a gaseous

or mat i on, conbi nations .t - ritad
e T
hy&@PéeH AddpsraemBué excebPhead Boti 188 coitadting zoneide feed. In
sone enbodi nents, the conditioning may take pl acle) in
t he Ipsaseembodimentsethe teprerpiaedn teperatdctigs ZpRe gy be controlled
Lnorganic salt.c I - Lacku egty
oIS B8t 05 B rb AL R B it cperr
“T}”@ 3a e QA efBodiient &8t codBRtifengierdteadt catidlOCsudrthatithe

east 500 OC, and then cooling the inorganic salt "
coniaetilgrone {Enperaredh felowiipe PATITER & mgatre gicthe gginimum
C : bl ay vor 10
DTSRy O BRI Pl B S8 RLEADOTRIGS o
°Cibglcav thengiairhiira MASRmpeRHue End/20 heGORiICH RSC B@MpSg0re. For
xRS oo GGt EPERS) Bttt 8088 o

3 8g 2? did i%m@&x{éﬁmé fe%Elg%ﬁeﬂ'{ﬁywﬁb% tHehRRiHuUAC ® AlPMemperature and/or

ermni ng I Cc con Ivity nmeasurenents at

midinhifre DSE tehpexduratiu4@s°C.l n sone enbodi nent s,

condi tioni ng t.enperatures may, be determ ned,fro

C ol pUeDFBGod BB g PR aHTR st BEIrS 14 RGP fh Rl the
te guped a@br Bk ', ﬂﬂ_c@ﬁﬂjys_@ PAlpi t&ﬁ]ééﬂaﬁlré RO @ahE 6atdBst DSC

catalyst nultiple tines in a DSC. Conditioning of the
temprratgeni Kor saimpleathalcystacting tempraiire mwév@tconﬂrolgﬁdctp lpge50 °C,

sohFEot % AT RAeBn bR G bR SR B AR andror

migAh@h Y tend fr308s #5000l @m&lin@tm%hﬁﬁﬁn%felmwﬁm’e dased on
distillate, 'VGO, or m xtures thereof, in the total

cafphotTAP, tempgratyees\andics gatelyst RER demperaturestraasoyieldgggroved crude

oduct renoyal, fr a c ' e

or G BEbrHEF oS i B B 3! BPLINE 005 ERE SBAAER rorease
nohROhESHEELIE @AY Wefnbtich, bk BEmbBinatitis théresle feed with the

catal yst . ternately, increasing pressure relative to

an ilniceitain epbedisianés, theyinpiganie salb Caplysianay brycqndioneqgyior to

i,hCrease | £l f C . j: 88%fe place in th
sobfERSEIR A L A mEISRIRERAES oS8R ppce
préveaeiisitthé ofuda faidy @ondhmainy thevnosgamicodalicatatiet fregdnadnde heating

h . .
the %%;gagfcnsaﬁ%g{a%?s’c tooar ﬁrrgca %/err?ple}a%re %? gtbfegsatltl I()8 Qé, e%flea{s{] ?8& °C, at least
400 °C, or at least 500 °C, and then cooling the inorganic salt catalyst to a second

temperature of at most 250 °C, at most 200 °C, or at most 100 °C. In certain
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effects. Increased contacting tines of the crude feed
wWith the catal yst may produce an increased anount of
walc@seb3ozker osene, or naphtha and a decreased BODURL000042654

e o S e e e i
700 9EC HBESLH 9 S 0pHVo2ET htbihbh BBOIEd tof Deechbid RimplefitdGh airihge

thé“contacting zone may al so change the average carbon
fromPFEBI0 °6F, 304260 CEpakes 059 bl cThe ¢anditeminatcrpatalizes Mgy be ne

may result in a higher .ght percent
derg Ot et R SRR T, Alefy Blpgratures. 1
soﬁcﬂémb&gmﬁﬂs,%%ﬁionmgqeﬁpam@ési A8y 5OAtbini0OEfroMDHE

changed over tinme. For exangle, the contacting )
temppraterssiolgainnd fom hdat/cedd freagitipriohteinpbbyuheativgag cpling the
. increased to increase the u . : . 1
inoRaO T G T ARELe LR PoER Crog ioflY b Rhic R catalys
maPRilbivic¥niast SIAREE febetotrpeiforatd byldveg actigpt @iupenifurttithan

crude feed, while inproving other Pro erties of the
tempetadiercs beed, wittheonygatienal hedrpiyeptingeptabysitde product s t hat

may. be produced fro [ ude,: bl

o’ B Db a iR hb e Bt OB BHfk BRDBEVGERS: Rk dthercor

in the estalrprydiith, axy B Vord etchhiiging peatt af total pasdiicoremoval from a
treatnment specifications to be sati Efi ed. Upta

e of .
corigating gene. nkgr ramalss degeasing RisRfdPiahprofpet T OY"ﬁéeIE’lS (jyhcrease
feed f r r . ' '
e e
relftBedo kA dhitstpesssineanaypincahscrontdctihy dnegemnay intrease heield of a crude
crude product fromthe hydrogen sosqurce. .Rel atiyel
proliel, Meg RGBS HHEOPPEAER Qi IEIER &opt @l&&f@sege%cr%‘ie product for a

oivER IRRL ﬁgwtrgtego?%ﬂ{?% el cfrqlg/ﬁ)ogieﬂ db&8E, 98 nif Akt YEhdinht®Ws of these

consunpt I on rogen gas during the process.
eff&itg ninkteaset contreting emendf ik chikie feedratish phreomitedyst may produce an
. properties, relatjve to those of the crude feed :
incgggsed gpaumiiof diessin %qeng,oq{gﬁnlbtpp aﬂé 656?{)67%6& anquupt’Sof VGO relative

to %E?Ho?mseog éi-lrégflf ké&bidhe Haphitdl AAPVNGELHOEECIQt SHOHEER cbRBEling

al so altered to alter the properties of the
tines U llergasinguiee corffanting tiaredfghe total peedsichin the eontagting Zepe may also

chigis R VTR RS T ) BRSO VO By PR o e mey

res@t $618 hHeEWeight pétcGiftidediMowsiacicitinther£ @AY afis, HhighBreAPT
crude feed with the inorganic salt catalyst in the

gravitgsence of |ight hydrocarbons and/or steamyields
ore j‘& :E‘{'l’g‘? hlglhg%lg{??l 2 ggggtgagr?gu%gﬁﬁlo%g ﬁ;%y'b% cglﬁﬁéeﬂ%%er time. For

pro eed wr't nor gani c

exafple, halahtising pedsire MURE ERC@nectiny Wnogesuendapbemireased to
I n” enbodi nrents that include contact of the crude feed
inangash thresaoheumé of hydrpgengheidbe ermde feadrptakes iagrasiecedhs grude product.

catalyst . at ) east ' & it .
g BT B s R R ARy B RS ARTRARERES A llc Rfroving
otHek pRPettits offfichand feed)iindiedras theagpesiofi cnrdp pratuets thattmay be

t he nol ecul ar. structures of _the corrponenf S
produced from a single crude feed. The ability to produce mu tiple crude products from a
single crude feed may allow different transportation and/or treatment specifications to be
satisfied.

Uptake of hydrogen may be assessed by comparing H/C of the crude feed to H/C
of the crude product. An increase in the H/C of the crude product relative to H/C of the

crude feed indicates incorporation of hydrogen into the crude product from the hydrogen
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In certain enbodi nents, the volune of crude product

produced froma crude feed contacted with the hydrogen
W@ oms0639861 t he presence of the inorganic salt Pel/ab3e4/042654

is at | east 5% ggreater, at. |east 10% qgr er, or_at
sourasa telatnmdy low iagreasssp HY G @4 eprotich (B8 it caftoaftd to the

[ By Rl i Jis@ibRort HEEyRO R A6 B Sn@the PFdess.

Cm%%ggo@gﬁq%gﬁﬂﬁﬁe&%&g% g p?oduct }_ﬁ%%uc_ggd by %ont%act
SigAffickiventpisrcendne efttheictiietphadvichmogerties, relative athedeyfthsepde

be at |east 110 vol % of .t he ﬁg une of, t.he,crude feed
feeghtobtapped Wb mipERal seRsunRtioB O RAPESHSISCHARF t 0 be due

to ik ' bd d-criddWBEd A8 Sisboe M¥redes ehéthy

be g?gﬁ%QE?% g? Fgﬁﬁé cadged by hygrogenation of the
propértideof the druderproduct.aFor exatvplé, insrasingdhevatig@f thedydrogen source

hayi ng er gram of crude fe at. | east, (0.
to ncs o g e By Il R nar SR O G poRef gram of
Cmg@?ﬁoghc@t | east 0.001 grans of Ni/V/Fe is contacted

Wi

a hydrogen source in the presence of an inaorganic )
sal In eeataal srebodiinehistontichdiihe prudg feasdewidle thevinergawje salheatalyst in

catal yst...ln, some enbodi.ments, . ' ' I
e A P BRI AER s R ARGy a1
coleSR\RhdeYro@Re tiRh JFBfa6t SRG@EdEfES withak inopheioisalataalybten the
catal yst.” Contam nants include, but are not limt

ed
presgce wEhadrogers and stepss., Inrabagiaents ghak inclugge coptaet pidhe crude feed
.t hereof .. Sulfide c ' . r :
w50 s DO QTAPBIN Pl TRLE AR I
cofpéiRan dlithximdae piddacthsy skde amingt yaboh anphpitugen (from the
ydrogen sul fide. N trogen contam nants nmay be renoved

meffianelowhigh hianbean-acqiperater Anp daginelesular steugtuiies ot thjcpmponents.

steam.to. [ i

L SRR B A B ORS, crue e
coBit@®/ithile hjdtogseduicadn grrpresened of thaimirgstic salt datayse snat least

and/ or nethane to produce hydrogen an bon ,oxi des.
594 B1ogiShrat BREORhEEEE BRLCHT Inih & §B6Y 15D GEHE: LEER volume of
[ ' ' i ! | W6Bim@pelerude product
eSSBS P 6DC08 o TEL e et proce
prafucetsiegcomant gdtheccrsdd feed With texianygasic (it caBBRbLEY Yeat least 110

20083: KOH A12QB; Cs / - or. NaOH KOH/ Li OH.Zr.0
Vo35 o Uiy Balu NG 1404 BEASR oF Y BEICaTie QIR - Leved t be

' a i PO & 1E4sP Bhrtiall db
L R o e T e

hygagemtidhaf thd cudeieds nminimal in the presence of
rbon di.oxi.de, and/or |

t hyd , ;
SRS D R e s 002

ordifis ﬂmstim SR 28t dt MGEERS SFAnBUIRLIfY afd/oPNdE£ge1001 grams of

and/or carbon dioxide relative to reactive gas. For
Niéw/Repd eantachesl widls 2 insigrogpicsayacs inthmpigsence gbapfiogganysy salt catalyst

from.0..2-8. es of. _hydro nd/ or carbon di oxi de per
Wlﬂiﬁ’lug]dla:fmlrsﬁjé'g%?/%ﬁgg .°¥$ﬁe°%gag’§enay contain a relatively

| oW 1R IBMBlen®bdinkeaiby, (Heyigsroemit bansatalyst/can be agdensrated, at least
nmonoxi de. For exanple, less than 0.05 granms of 1|ight

pattiadlyoloynrenevel pleeneqt amare cogaenentidhpicoataminge thepptalysins

of carbon nonoxi.d r: O o] S i: QUL .
Coigrbnt eRitap e PEB AT neARR qu B, bittited, BREE miturcs
th@&EHNTSulfde @neahiatints RAK b8 rénbvdl fasranite wied wWadrganipealt catalyst by

contacting steam and carbon dioxide with the used catalyst to produce hydrogen sulfide.

Nitrogen contaminants may be removed by contacting the used inorganic salt catalyst with

steam to produce ammonia. Coke contaminants may be removed from the used inorganic
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gramof liquid. hi some enbodi nents, the used catal yst
and/or solids in the contacting zone nay be treated to

wo ewswevseret al s (for exanpl e, vanadi um and/ or PECT/KS10D4/042654
fromthe used catal yst, and/or solids. The us

ed
saliceatadysy by cemtapiine the Mpekinprgpnissalf PUaEIGVIN Fisgm gafer mefhpne to
no t al rat i t ' :

prof R 5 on RRRoR chits; BERMCTARR Bl BB bre gases are
gerfeXAdPES ANaixthrie i ubstbinerganiplsels caihlystandlrygdual crude feed.

preparations, testing of catalysts, and ﬁ%@t ens wth

conit g erRbRdimeRts s of Parkingreaniesplt Loy Fﬁmﬂyfenw

I p 1919 lok NAOHIRIGH N $OH/A0,),

R R e N e 2008
um@haed crafle faednndior csiduE@BdBy celivdn&gioe éemd togttamppuginre in a range

TR ARG e
mil"ﬁﬂaay e?}‘ésgﬁ,{e%{s?e%ﬁf, HYA:6 86D ABbE diFxkdd) bed/orl ightihfy@fdcarbons to
el po

OXI assi um carbonate m xture was cal cined at, 500
prodGed olifuidphase dndér goxi Ty gastraassinolwrde an bisteesed aafity @f hydrogen

LR P TP A L o1
99 titads driFdn 6edg bl JTBladogel bt OORFbaAHbLide pevsle of reactive gas.

performed over 48 hours at 450 0C and 11.5-12.2 MPa
Th¢ ga6may FGBaipsi tplatively 1o wiemonaeidisht Bylpeprhers andiy carbon

t hrough a 40- h siev j ch
eGP g ST e T WAk e e et B mam of gas and
lesk Cha@ @1 %ﬂam% € ca¥eh Honexide heh@ain cfipds.pThelliGed phase rhay @ntain
VGO m xyl ene/ el emental sul fur m xture at 100 QC. Aftfer
wagatdor example, grater ther PP AeEMSory rcatehiBan 8900 igkygns of water per
m Xf#r% was i ncrenmentally heated to 300 0C and
g4 P %Lf?i'ed at 300 OC for 1 hour. The sol vent/catal yst
M Xy Ensambedieleats, the used eaaly@Qnd/GCr solilistih ¢hesuonfacting sohe may
catal yst was separated fromthe m xture, T[1ef d catalvst
be dightpdio eV apgply Sfor fsampls o ampdymAndfqr nigkel); fegm the uged catalys
S own metal
R T e Lk
sepadtidnyteshnidites, fr Beansplé fliedng; aherhigsl tresting povidtarzssifipgtion.
passi ng the catal yst through a 40-nmesh sieve. The
resulting K-Fe sulfide catal yst was anal yzed usi ng
x-ray diffraction techni goggvpriggn anal ysis of the
x-ray diffraction spectram It was determ ned that the
cat alomstimiting excmglds o catalyst (rFe@)tjonk; Bsting dffdatidysts, and systems
(KFeS2),, rrhotite,. .and irg Ldes (for exanple,
Wlﬁh@*gp}l?%,ggfﬁ%%*}n&)cf)n%lus‘é%‘f{e sedgah h?l‘g&’- with iron
E}Eyﬁﬂ il PeehdrAtioR oA Fe SHIfidd Eatadh@B2 N N sBidcsysY @els
-ray difiraction spectrum | e 2. Contact

preforal I il 000 g o4t (Seura and 550 Bof prlasaE e
K-. ' . . A .600 '
cafhonpie it AT oS Of §F TRy 8 Spm s P BN, pastewas

dridasit 506 e Wrinhndrd i@ dtadshim EEBehapOmixtu. SThidion
vapor effluent port, three ther rmcouQI es located in

oxideépatasaivmoearbonats mbxturearas calcstediat §99 Vet forpsan Ifth
ox%e?gcﬁgs%{un? car (l)rzliagee mixture. The iron oxide/potassium carbonate mixture was

reacted with hydrogen to form a reduced intermediate solid that included iron metal.
Hydrogen addition was performed over 48 hours at 450 °C and 11.5-12.2 MPa (1665-1765

psi). The intermediate solid was passed through a 40-mesh sieve with minimal force.
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Rushton turbine. The K-Fe sul fide catal yst (110.3
grans) prepared as described in Exanple 1 was charged
WO eoosle39Beact or. Hydrogen gas was netered at 8pPOD0S2004/042654
NnB/ nB (50,000 SCEB) into the reactor and m xed with _ .
bi t Thesintqrmediptermold s agd laﬁfealreﬂ@gﬁéb%\j’ ate e confzo] thewyolution of
ntersdnd a L [EREn PSSR iRRS at 19HECP Afte
heaf%ntf%rp %%B%%foo%%%%%@%%ﬁ renn xture. _[l)uri n%; t he '
ad diteRCH i tBdintétthepiartd otidpthe t&Hltngumixturh yds dapsemeresllahented to 300

ot o S B o i 6L B
100V‘%?81{d 1@8 rg@lﬁ%ﬁze}i%@ta[ﬁ?ﬁﬁﬁ afdtdidBorh eRSmb@srel athedhilfrized catalyst
rate o .0 g/h

r to maintain the crude feed liquid .
wad ulteddty H0Mtiaf intshdrystmaamder ancdrgemeatmespigeres anjwashed with m-

137Cs di um i odi.d
xy1ges RErORe gk ERBE vEhe Rere SEah ot et Feisultide gafelyst was
poEFEd b§{ g%s%%%tt%@@ﬁil%t-thrmgh hvdreganigas/ crude feed was

cont ac the catal yst at an average internal
r eaChorestktinp &-Be sulfdotatalyst Wa, angbredesing g-ray difaction

.dr ogen/ crude fe Wi th e gatal .
teclyH Gt R APREsiF o ook ittt §iotpmrh Y B hnfico bl e
catilSAGhALI&S fdiHRNFYRROFe SUFilleKFdS3), poatefite} dnddrghoxtidis (for

singl e upper exit port. The reactor head _was

exashetmagnatitey Fesea). off peek asocioted mathjrendmtlfides {fer geanaple, pyrite,
ndensat.i on of the reaetor.. vapor on the
Fe@ig@ls BPta?Pésla?if‘% %‘F Xér%??l ?ttrflréc?(ﬁgare eactor, the reactor
Ex&inpldENCoNARObf MEFude PealiWitltla ¥BpirogdreSource in thedPresence of a
pressure gas/Tiqui d separator and a | ow pressure
K-Ba Sulfide Catalyishah £068 ik sopsigaueds strred Guk scastor scpmpased of 316
s _stream S
stalglg%sﬁts{gplj Jras gl%_t{ég e l’?c}t{o%?mlé‘@ée akfh rveal;?gr effluent Cﬁogt, three

W caustic scrubbér 't ve acl
thea@8&Suplaanetatdiein gla teactoringsriorf dndch shafidigvent adfiarct diameter six-
chr omat ogr aphi ¢ techni ques. The total product
bladp Rughferd turp@e. gr am of total product, 0.918 grams of
cru g I as
35 AR 5 sy 30O g
ch&gbd thshp esacwr.alydfogen gakewhemdteraep iS00 Nidr/op €54, 9@ESEGHR) into

conpositions _of .the cr roduct d .
theFRioOHIREES Wétwwiﬂ&aﬁn@%siégeéﬁa 81553‘&2‘48»} T bitumen
] ' b § ' & febd
R PO SO o0kl B ool &
migen® Buriag és reactien nodparfodedl8aboimsghyiregandzas pad arugp fepd were

coé%ﬂ{oﬁ%&%%% glgtrga:c Sr%gg %&%@cé&g%%o&%ﬁg%)% Orge%n%t\;i\zte?lrt]hrough the

effilldt VAbor ?QH &P HetrBatiord kB de@ Ry a8 ffed AtleSrate BT& 71004/Bt to maintain the
product included a crude product that was a liguid

crudexttert lbquad leSTRatH08 dittbe seactepyolumer 4yp@mgllipgurie ' Cs gamma ray

- d bl e .hyd b t.al. .. .
sogr?:gaﬁfg? _sg él%dgﬁ,ﬂggqlrtglfzﬁr 8%%6% S?V:er O?Jeflgé e E)}%tle lltld level in
thd Rbctbpe crude feed (13.7 ww% in Table 1 to the solids

f

ormed during the process (2.7 ww%,, it is possible to,
see Thedtydtdgen gavitrngafded wasfcontaeted Brtythe ratalvelcHh an eYgage internal

re;%%jr ttergger%%%ea é)fy 4?310 R Oéé%i%&c%n% olf Myd%?eﬂycirﬁ&/e 8Ed with the catalyst

produced a total product in the form of the reactor effluent vapor. The reactor effluent

vapor exited the vessel through the single upper exit port. The reactor head was
electrically heated to 430 °C to prevent internal condensation of the reactor effluent vapor

on the reactor head.
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coke than that indicated by the ASTM Met hod D4530. The
non- condensabl e hydrocarbons included C2, C3, and C4
whyasocmsbons. Fromthe sum of the wei ght per CRCIL/Agme4/042654

of the C2_ hy drocarbons Ilsteﬁqln Tabl e 8 0,5 %ran%% .
{ heABergranitine shelan D Eveclr SRR YO Es b RlPBag in 2
hlgga%(FSBﬁe %gg/ﬁqﬂlaggg | nIhfquazloQI Oﬂ%%?é SaNRURT sdpBRitor to produce a

rocarbon®gas uded 073 grans of ethyl ene per
llqlﬁd afieadt atidi ghs zatny dfhe@as biosesn WES sant the coumisreirant low caustic

R E T e
tecl%rﬁé’ %b I?é(tgfﬁ?éﬁc@ Aud¥Byp é?%rﬁﬁ lo€ ttatpeeduct, 069183 rams of crude
rocar 0

ons t he non-condensabl e hydrocarbon gases
prodm:tland Od80. g2amsyo Eurrm- @mdpm&abbﬁe'dmarb@ﬂ@@ﬁ%f I reqpactay, 0.027

hydroca bons. rocarb
Sraf R ST B PP B D S b T L eraRstiems pthe
crug ﬁig)tdﬁ&edn\ﬁﬁhgﬂén-&ﬁ{dleﬁsaﬁe BrifocabinSgagesaitpdeced by this method are

nstrates a nethod to groduce a crude product that
sunimetizeden Tablel leiadtiGo8 0lbley? anBlG O, ydifdlaPiBitow4 h a

b0| @hlf%fr a5 edeg}lo%tﬁtréalttg ut f&%@)(ﬁ of %ntgaﬁ}g aﬁcquepféeé 28 Iglﬁ}ogen in

rocar bons

the &éan@e $rahé irBgsitidNeetalsstidd &uuﬂyano bﬁtdueem tcﬁﬂépr&ﬁcamith
00 OC at 0.101 MPa, at | east

mlmm& owwebBiast gdueratian Bbeeken gT he &ﬁf@bpr@figqt r"i“ﬂ\ﬁ‘?qd(ﬁFrB‘é‘T RQdppet that
W&%P ?llﬁgﬁgplxgura 89 % 6[?(;_] hf% a]cg‘glo g &r@ﬂgoﬁﬁoﬂ &ﬁﬁ%nsgbﬁ%drocarbon

ga@égéﬂgrmtdf@aambmn 400 0C and 538 0C (1 000 OF) at
01 MPa. The hydrocar bons _that h boi.l i.n

di sByicetpaEng B iewle 21 the V& cneapt ?‘gdﬁ?)ﬁ‘?lg? fqeﬁé gﬁ g"et%) in
Tal{)]ﬁ RaL#ld 4 @%&H%dtdﬁﬁn%g{e' ﬁ?(i&%s ?Pﬁ Iavt“/? Qt ﬁ%fo@éﬂ;]!e% sécXthat the

e npara was at Ude prO uct
comBﬁllati@iﬁdf the chmtﬂglerl(mbndmdnsandl theitatelyst prbduced adower quantity of

ted th th d I, d V&0
coleribne P o as 1 MEBEEBASHOT or ams of napht ha
and 1,06 f %EH&A?@?H%) ﬁﬂre&r&gnstlﬂﬁu@éd@ze QA @UCt hyjadstasddns. From

oct ane nunber 0 east 70. The napht ha portion of
thet dnen of thel evefghd gercenthged o threCirkyizocobans distedfin Febleds({0.5 grams),

thegBRIF R CATRert R SRR RO Rt et 51t e SR o

hy§ oeiibBSs Hethe H&&H&ﬁﬁom 3084 hrludthe.os rghérﬁﬁomnylelwwp@fgram of total
e crude product had at |least 0.1 grans of nonocyclic

Cy rhlyd@can’oonat From Whe rsulgmé theoweighiprererntagenef Ge lﬁhélymmi’@ﬂs listed
in Egl{;jlte a&a& gfag?‘%lﬂ reang ‘fﬁ.:’]iltk ok géa%pgf to{n? %ﬁ Ifl%l%fﬁﬁggns may be

reezi

cal*éﬁfaféﬁ' 3@ @fﬁydﬂéﬁr‘d@% 65100 @oRQbhd«8atilé hyd‘recﬁbmd gases included 0.21
product included aromatics, and the kerosene porti

gramﬁs offrgopengger gra@uqf:tptah &d hxdrogarbems | The copideonarkeans § the non-

S ra ay oyt he
copdaupby P SspS FRTRLLE aflie sth Btk yfe iR P ARG G0
gr anﬁn@éxaﬂgi]l@@éfﬁd)ﬂs&afeb Atheflicamdtpreducp arcrlgfeqm)dﬁct that includes at
ker osene e

lest 0.0D bGimS oFfve deicamens WA OB EdAnes BoEHAED B BaUEE 204 °C (400
°Fi:$cﬁldi;(ﬂ;lglg§ ?@2{15{ & 601 gﬁﬂlstolf By @ioE8Bbnd WA bIONif rad fdistribution
between 204 °C and 300 °C at 0.101 MPa, at least 0.001 grams of hydrocarbons with a
boiling range distribution between 300 °C and 400 °C at 0.101 MPa, and at least 0.001
grams of hydrocarbons with a boiling range distribution between 400 °C and 538 °C
(1,000 °F) at 0.101 MPa. The hydrocarbons that had a boiling range distribution below
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aromatics content of at |least 0.4 grans of aromatics

per gram of diesel. The crude product had at | east
w@20606x8@ns of VGO, The VGO portion of the credBUS2004/042654

product included aromatic an he VGQ had. an
204HCmled SomATES G o i, 6 the SR SO isp QYRR o the -

. Exanple 3. Preparation of a K-Fe

par%ﬁh%gm(fg{wgl\{%)t in the Absence of Hydrocarbon .

Di | Tiendruddfpisdiret iselhdddomilig pdintstistuietiqns dhetraeglassgciated with

A e ISR A B TR
nap@gtﬁgfi éﬁ@i‘ﬁtpgﬁj% A{Bﬁt}?%rﬁof"’!ﬁ@ RO pR7ISEIChaASNAREME nABBel 6F at least 70.

e internedi ate solid. The
Théd mipatheeditidreoftbt uidnpsoduaisodd henrensgionteniof #hangst §i04\gsams of

wth mniml force..In contrast tao,Exa t
ben e St PEna Tisen Be B Topis SRR Brofiacy il at most 0.15
gratdd®f BRERE ‘ggr Ahmaivpiitag aThomapitdayition b tha celidg pbeduct had at

using an argon atnosphere, the internediate solid was
leastiOxlegamis tolf npuadeslie dingl asprrticaipes glamuef naphhded in a

fn(; ?Jﬁlgeggrﬁ@ég 2 ua%%%l&&?%%t:,d’] @ﬁ;%rallrﬂg %i“rﬁéejroée&e? 3%6 %é}é)sé{édportion of

the CRIR Y SduchBad & BEOMRE Séinf BGW LIBCaThoRerdb@RIpoftimcifake crude
as a'solid. The potassiumiron sulfide catal yst was

prodnetdhetudddmrampiiosiend the kexpsenemortion ofthe cpelspredustjaad an

that the resulting.catal yst powder
TR T B R .
porfith 8t MR lcriRSpratiad: i@ ek lesst 0Q gfamayf flohbéyRfit i@ aromatics per gram

techni ques. 'From anal ysis of the x-ray diffraction
oflspessheum it was deternmined that the catal yst included

pyrite (FeS2 Iron.sul fi ) rrotq :

( Fe*r@?( ude chzf%‘aé %ag’taéi%afh%g‘ﬁr %‘ﬁaﬁg of F?eg‘gl @?ﬁeidtr‘%%f fr&tiqn of the
crufB BRIdRst iNElBedonfAtE ahe theuliéseDfractiony dhd drudepriodnct had an

techni ques. Exanple 4. Contact of a Crude Feed Wth a
aromyaticogaries ol etleast 9.4 grampoé swmaticppergrpnes dissek i de

Cat st .at r %g%fgf G564 He WS BER/INID

Cru hg&%‘éia.l’f ég%ng?%tgﬁ%&i u eoffeed,' gﬁg reagtlﬁorr1l 1 ,
crudE PERIILY RcMEE@atofeitisg mRd df VGObedmpl aeorfatissxorett efwieast 0.5

the ratio of hydrogen gas to crude feed was 16, O0O0ONS
gramspia1gpaipgpesga) of YEP. KFe sul fide catal yst (75.0

Exggg(r a;;:i%%.’ lPEé}fﬁ?‘_ﬁl{igﬁl of'3 %—F?ﬁ @Eltﬁﬁ%éﬁl@% !ﬂe%ﬁb&n%@iﬁ' Hydrocarbon
Dilwefifl UA K -PE eulificie datﬁlysnwiasrprspamd by doabimirgiHi98rg ofdtbri gxide and 173

Table 1 in FIG 8 _and in_.Table in Fl 10. Th
5 ok BP BRI gB bR B ARt (RSO Begpie: The we
L Ot id. .
rol 8 et iy maghel iyl M cnd. e
intprieedliste sblidwEsqeaspddehrbugh ald@sneshrsigyetvhigh meniggl force.

ST i B BB SRR it o
thd é:bsélﬁb\gg)g ait}ﬁﬁfbcﬁfb%nﬂﬁheﬁf &y h byy-Béx ti5i8g & Bi@6n BirdsHPRére, the

pro Exanple 2. A higher API gravity indicates
intesnavdiate sdlohwasunixedaviti pivedereshelpoantalsviblar, pleoed in a sealed carbon

ste%{ c(:)yqilill(c:igr(;i heated to 400 °C, and maintained at 400 °C for 1 hour. The sulfurized

catalyst was recovered from the carbon steel reactor as a solid. The potassium-iron sulfide
catalyst was crushed to a powder using a mortar and pestle such that the resulting catalyst

powder passed through a 40-mesh sieve.
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After contact with the crude feed, the TM5 catal yst in
the reactor was anal yzed. Fromthis analysis, the
wo c@s®sBoOn nmetal sul fide catal yst, after bei nBCT/NS100€042654

presence of the crude feed and hydr oge ncl uded
K3 lf@eaermmmmﬁw gon Frlpde eplySgV e *%épw&m Xggy diffraction

techéailqueﬁ. Agl%ﬁrgé.l?aﬁ%sm Qiqth% ggr #rgf%frx&t asbeétﬂﬂﬁ Qﬁﬂhé: dévintified that the

sanpl e was heated in a

cataﬂﬁ@CrIcQIde@fpyﬂte'l'(/FE’styﬁéremlﬁdea(rEeS))cami permbetitaikeaS]. 2Mnoa©)
to 500 0C at a rate of 50, OC% rgﬁgei#et% Emitted e

potasgiyor-irem sl PoEORPHLE dRecliss R g Xy tigiction

tech@%%ﬁspectroneter of the TAP system The

/ Rb2CO3/ Cs2CC8 cat al yst supported on al um na
Ex:fhoed Gomtuétrofrat Ciudd Beedi Withof Hydeapen Sounemintthe Pregence of a

for lem ttedl carton di OXI ) |f| e b, - Flea.

1
Ca L ‘] I&R‘) &e@ﬁf@&_&@ tﬁeeslﬁﬁ%r a@tlhl!Eﬁa R 2, except
The Bd'[%& %@E%S%er%‘ﬁnrgd b)r/mprnl otting the log 10 o mﬁ P

t
thaf the ratioraféytirogen gaﬂstotomctﬁeﬁeai weel6, QENIIflnTl @09;099 2pHBgaflhe K-

represent at | of lLog 1 lots e f
Fe ailpa G b0 ernD Mo Rebeb SRSt S LI T i epageed 0 he
rea&o} 0g (I) ) versus tenperature ("T"). Curves 168 and

170 are log 10 values for the ion currents for emtted

wat Bropenties Gike forusterpneduchprogaeadcirara this ggthadyase sumpmarizged in

ol AL LT RO O s
Exirﬁpl% QQS (B (H3R 2R ER 1B P HELe AT NETO pmﬁmsmrl,ﬂmample 2. The

car bonate and cesium carbonate had non-detectab R&g
weight pererntagefof distilleterraducsd i Bxample 4 lass By theweight percentage of

e SEERS A T35 3YRBLRBL b BpEBR R o

Ex&lgprasst weﬁhanhae Amgwwymmadmde:maw @t@imedrpn&enmdé 2. A
two or nore different inorganjc.s

higiroAP LR iAo HEOToRAPOTID A usher EAPUARBROkTE groduced
Exa I e
CXTH TS0 B DS g s
Fro&@tﬂi@ar&&ﬁtﬂ ﬁle\lweﬁlshreatmﬁlaltsulfﬁiz@:am@sataftar beingimthe peesae of the

per mn, cooled from52 to 0.0 OC at rate of 10 OC
cméefe%aﬁdmdroaﬁla 1’8‘?1@@?%%[5@51*r0m 0 0OC to 600 OC at a

Exa%h?e of Té?’ ’ng%ggrb? r% %:gg#ﬁb;@o?/c@&é(f)g Canivd!andGRE hdigidual

ctur ed by
In&teakicrSalsrin all NaPwasting, €300 exgtsasple ws ISafed)in amggtm of a TAP

Rt e e AT B O i
wage)é( }8 %fihce b%fl askidegls v&errﬁﬁﬁ)'lﬂtbl%ﬂ BB WERKS %ﬂ&t@ﬁe@é}%f the TAP

m poi nt~ of e tenperature range was
syd¥ém. The area under heat transition curve was

Iculated to b o
of o BoE0R eGP Gecrd s s o8 Apring sBod e tFent
in cﬂb%ﬁ%r@ﬁlgr haeer @Jl r6r Qhitéd SalBbn did%ldéodﬂlﬁraaﬁﬁrehﬁmﬂectlon of

sul'ts, no de inite heat transitions were
0.01bats feckerficed eatdr dirom the inorganic salt catalyst at 360 °C. The minimum TAP

temperature was 360 °C, as determined by plotting the log 10 of the ion current versus
temperature. FIG. 11 is a graphical representation of log 10 plots of ion current of emitted
gases from the K,CO3/RbyCO5/Cs,CO; catalyst (“log (I)”) versus temperature ““T7).

Curves 168 and 170 are log 10 values for the ion currents for emitted water and CO, from
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carbonate. DSC analysis of a m xture of Li2CC3, Na2CGC3,
and K2CO3 during the second heating cycle shows that
w0 b@shsREO3/ Na2CO3/ K2CO3 mi xt ure exhi bited a shar/psiveats2654

transiti on betwe 390.0C t0,.400.0C. The m dpnoint .of . .
the preapA A A SABSEEORET GRiTera e G gtpiy B jnoreanic

tr L ecwas cal cul ated to be -182 Joul es per
Salt&?@“%%"g‘?%@g?ﬁnfjhg of mobility is determned to start

at Th@ntrhgitorthe kRSO (RimpEh:4iu€0; odtalystppotassiurn sabpagtp and

heat fransjtjion |ndicates a,substanti ¥
cesii P PP et TR Al Qe C T et water

d'&sid )ape_an Inorganic Salt Catalysts or an _
an Ic%%l \]ﬁq%%a Inorganic Salt Relative to K2COV AUt est i

wasThossniad iyegse de pmijicd. 23 farrthe K260 Rbreay C&CQs_rrg?alyst
s8R0 i P DB e e O s e g

saltS GRARURGk R QraRarthag tahdivitital pureemndesate saltshe sanpl e
Ina muffle furnace. The wires were %onnect_egl to_a
08 i B AROEE AR D AN ArAYHL ANg AR¢ ALE

resj s The nmuffl e furnace S a ° 6 .
salfs: dn A5 o6 0 8e FEP ST REeR eS¢ & % i PCper min
codl&ld ﬁ?ﬁfﬁ@hb‘%@'o.d |PLEIRVADIC YR nih@d, #lddhén Watdd®om 0 °C to

sanpl e resistance relative to potassi um carbonate
600 &S hisd RRCES 10:0 00 pér mAGHR) 4 Jiffeesnsinbschempg calptimetef (DSE) Model

Curves 172, 174, 176, 178, and 180 are | | ot s of
DSKsGasenudastused Ay BerkayBlperNorwalke Conareray 7Cs 2008

cat [ ' : :
Co B Shab B B ORI e o
sarffle ahoted thaehe silambeurerexhiidiet iabedad he@ai@rstionbeties)219 °C and
exhipbits relatively |arge stable r§§i°{3’t ce rel %t iﬁ/et
26Q o kEbmmidroiphed thersyipsialire FNSF Ffa§Pel tn 1RC ARG hea

j S tfoShaR RullTed > eTHe BHoflifSo Rotystal
tral%?%%f@%@?%%?ﬁf@%ndmri ons ut h?te end not tgo n%%e Y
disagier tvaf detamoined trstdrhatrthel oriningnh B&C tagperphyge of 219 °C.

EZW%%E &’%%%g]t?a %%QP%P{[ %Psitiglﬁdwere observed for cesium
CaWZKZC(BZRbZC(BZCSZC(B catal yst (see curves 176,
, and 180) show a sharp decrease in resistivity
r el BSC/malysiskTF@aBixatre 06 Fp&Cat W04, andKeGAydutingile second

e 00 s A BRI AR ST DL PSR e e

trafRERb GALON38 oY Q) 4RO t Dhd HRIpoir ©F tiRThaseetir rngberas 385 °C.
Inorganic salt catalyst. The data fromFI G 12

Thd ermansitierdieat transitionaryavayeatidatedia becdBafguespegggam. The

ener al_l re bi I. h i ] o
beglge AP aLY fr ik et AT D i PSR gk Eoioo -c.
The 5BRB e tranSifios SRNAds Dsubsthniliglly nedgenedus mixture of salts.

Na2 ZK2COBZRb2CCBZCs2CO3 cat al yst resi st ance
Exaniple 7 [ 2. astngcol aning '-L'.:(}*_._eg‘u,g Al o

enper, i 03
In 2Anic S Hy 0, g%assﬁsgfﬁ@ﬁedtéﬂ ® placing 3.81
ond @ PinkN&) bOthK2kEMBariie sdlssalgsts oeiheheditidd)! inengsuis salts in a quartz

tenperature during heating of .the . .
vesb Wit PIHICEBARSO PR XES Serpraisd Slopsgach other, but immersed in the

sample in a muffle furnace. The wires were connected to a 9.55 volt dry cell and a

220,000 ohm current limiting resistor. The muffle furnace was heated to 600 °C and the

current was measured using a microammeter.
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After heating, the Na2CO3ZK2CO3ZRb2CO3ZCs2CO3 cat al yst
was cooled to roomtenperature and then heated in the
wa@eovd69Be/i ty apparatus. Curve 184 is a | og plBCT/082004/042654

S R N
o RSB Bt cSleopey st Cucs

€ ionic conductivity of
172§ 11, 1L @6ieieniBe shdNERDCES KiLA008 oRK2 COB REE10CR, () Eisipince,

KoK G Bos b e PSR PO R ORI Myt
resi%grlfu{e?ﬁlﬁf‘ﬁ , GO/ QD FRERTOUCE, C0; Ich@BysPfesistaicd, Respgetiety.

catal'yst” during the first heating and second
hea®dO(gurvd 1T exhibits relasivelsdlargeastablawesisipeeyetitive §aKeCO;s (curve

catal yst for, diff f .
1728 BTHEr i E s o6 RETCE Ul ¢ nd SR 58 ntiRfs an
orddr0l WruREnh8/oR Hhs B tdridthot EXRABPE Bpadt fréth@ive Bnother duting heating.
Testing of an Inorganic Salt Catalyst. A 1-2 cmthick
Thl @9,/ Bb-GoiGnFEY HalS: ZREIBIE RS I Qe Ps catlygt, and
) 2 di T , .
Nef PRECORA R G0s Ry G ALPR MR 2895 v e shar

decida@nREQReVity IeRLOE 101, @S altymperatube idiasngtaormaA0aD0YC. A
tilted in the oven after heating.

The . _
decragOB/ TRE AR Sonswetiy ikdieaiss et rgnhiew mag detegipd Juring application
ess Wi _t.h [ t. . ;
or B SEER NI o R s SLBl bR et
denYis@attries thd Dvigagicreldani sisntegerehd]ysaoe noahilditharoths pus
. Na2C08/ K. 2C08/ Rh2CCB/ Cs2COB cat §I ﬁt" becanme |iquid and
inorganigisplys ) teRpperafuEes A AEe M &y éé eCto water) in the

ggﬁfﬁggg% a%ﬂ@ﬁcgg%g{éegﬂqwcirﬁé@o dr ogeﬁssgu; céoi: n the

Naﬁe{]@ﬂsﬂﬁ%/ﬂﬁzmwmg Rbtg@@aygﬁisfa@@ Chtive yo Ko@0dl registease (“log (r
The_fol |l ow ng equi paent an ner al oced d
KGR pisdemBasiel dobt CUHEN &2 e bt Ponetiged

| Na%ﬁ?%ﬁ%(%ﬁ?gg%?@%gg)é@atﬁ%t fg)sisiﬂﬁéé RlldtR¥ 1KY resistance (curve

clave 76) rated at 35 MPa workin

172 essy tem}l(e&ﬁ@ﬁ dusiiny, haatirs0d tWag@@dKjﬂ@ﬁEb;éE@jﬁCﬁCOg catalyst.
. _ <
Aot ine B Pr U BAe D RPR R A T R AR Ie PG

tenlﬂ)%faglt?ﬂe%}ﬂ& 113 Hikated Qt@tﬂerclgﬁd@f‘fﬂit? Rppdr@tu&26uhfe,18a igatog plot of

port, a steaminlet por one outlet port, and a
NaiG@y/KpcOuBbeL O dCsE§:satatyst resisianas raldhisde Kol(Pe resmtgnge versus

to heating, ,the t of the. autoq ' o
e age preg ot e e ot S ¥ A Re R Ry o oo C o
25 6@ 880 idHic chlcEiif} ot (RS Fehsite® NafUBFKYESFRI)C@HES;CO; catalyst

equi pped with a controlled heating syste SU|t7ELe
incrasedshtiveto thelionin gonduchyigsef the ofigine Negied 184203/Rb;,CO5/Cs2CO;

thernocoupl es, a pressure gauge, and a high
catplyNper at ure control valve (Swagel ok Valve # SS-4UW
capaRir® 116f diffegdbdini ibgic tbacafitizs bbthe indrgamivsalt eatalysrduring the

ﬁrsr’g ilgftisnlgainfiesgco%rd%l%gting, it may be inferred that the inorganic salt catalyst forms a
different form (a second form) upon cooling that is not the same as the form (a first form)
before any heating.

Example 8. Flow Property Testing of an Inorganic Salt Catalyst. A 1-2 cm thick

layer of powdered K,CO3/RbyCO3/Cs,CO;5 catalyst was placed in a quartz dish. The dish

was placed in a furnace and heated to 500 °C for 1 hour. To determine flow properties of
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feed at a flowrate fromO0-500 g/mn. An outlet side
of the high tenperature control valve was attached to

wWo b@s06393¢ i nl et port of the reactor after crupeT/Usmd4/042654
was charged to the addltlon vessel . Pri use, the

the aealyet, 31 Gl wes TRRVALYHLed T B Ao ghe, The
I
KoY KBGO Rl B8 ol Rk PR precl B paflh, S catalyst
hadof copeistbnty apaffyf decreasing tenperatures (dip tubes
connected to a series qf 150 nl.ess
kB ubas Be indi g perogRR oA e dreviic B RATATE due the
santd®niflofistraps to forma gas streamand a |liquid
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1
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Ex%nﬁﬁle@ @l ot (RS2 RF R CIRAR WHetd With 'ﬁ@[l%@bn KefikceIRitE¢ Presence
‘ es ter ter exiting

hard Stean nTlv/@a@H@mngeweumm apd

Tedl ar . gas, call
b T R BRSPS s
ReMtQﬁ' ATBAnL Hustefigly ICEPdrr Nothelavd 894+ Mmlewmyfmﬂ 4135 MPa
Agi l ent Technologies, Zion Illinais

wotklngpigsson (R0 a5 a§§9%‘é@n%ﬁk€ﬁﬂ%@@%ﬁ@%ﬁ1 étlr&ﬂ a&d an 800

el S B s 0 i

at P5 OCUEIm Wiahiane todbIstP (3 acas iadtypoeidla sttamdnidtipet, oﬁelou’det port, and a
Negr o §137 5 grans) was charged.to he ad%6
theymeeasplc tpeeiaPLmerPddempaa R Fisr te) %ﬂﬂnﬂy topokthe pygclave
r gram of crude feed, a sulfur
Wa%onﬁ%%etd 01?1 gﬂgﬁ(ﬂggr ans, a nitrogen content of 0.01 1
AdditiorBYeseld An taddisibn Mesdél (@AB6 endt, 346 sGuileB stpehhake vEbgel) was
crude feed was_ heat ed to 150 The . .
CqKPRIIYI 2 CORTRC BeRIREIAIYS ﬁu'?agle &% GriakYalving opgssgerelict
ﬁb%nf QI%%Z %ﬁ@&ﬁhﬁm 108 lok
de‘;lgett 88@351 ]Téggurta( 16 44 Grans” OF KaCB, 19 44 Bwagelo
Vagu’eaﬁ‘ISS-mJPM) @@ml,e od m@guMlngglogw aﬁfsh(m‘ ﬁscmd/drhpeessunzed crude

S S N R o

g?&\%&g fi‘f’éqirﬂ 1%%1@ Hpﬁlé @édéfcﬁ a’ﬁfera %g@%s % %g?r ecli’] ‘got the

addmbn pedselDSEor écnrpm, atemdéglonrvesse} hngyeas méwaed- 500 OC.

Pl’?&léct %ﬁiﬁéﬂqﬂp\?@r 0&171 N ab? Vrgﬁgg %@%\%tl%ﬁ%g feeclct%i and was
inthRRPET Abd4 SerRk of BSIditREE ¥F &’éd:?éasﬂgtt@hpéi‘aﬂu%%r(dip&ﬁbes'rd@ﬁnected toa
cat al yst was heat ed rafl dl 50 0C under an

sergsrafd 0 exli, S 1pstrdlgsesterel b«akedreswé&)h himidiropshe yamarivas condensed
Af t e

reachi.ng the desired re
i B S10 SR8 § O SR 6 OB SR EIPRER oy B
vapéh flod@ife 1eBdteF £ thdoukh eler@aa@tr@ps wmgmeamsamddmenmga back
were continuously netered during the addition of th

presswd eegué@qr 14 ratpof flewengd 2 tefgbgasyobrpe for dhe saﬁétrew&éﬂmg the

col G555 LRI L5811 it Bt Rl GBI RO be i Ml Mtr)

AftR RBing it testmhstas thel gas Bﬂnmm was collected in a gas bag (a Tedlar gas

collection bag) for analysis. The gas was analyzed using GC/MS (Hewlett-Packard Model
5890, now Agilent Model 5890; manufactured by Agilent Technologies, Zion Illinois,
U.S.A.). The liquid condensate stream was removed from the cold traps and weighed.
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addi tion vessel after the addition of the crude feed
was conplete. A decrease in tenperature to 370 0C was
WOb®sngm®as duri ng t he addltl on of the crude feeRCT/TRE04/042654

cat al yst Zcrude feed mxt heat ed to react| n
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anmounts of coke. and 10 denpnstrate that
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mettlﬁl%e R §$@ E}Yle/ gtftg ﬂ{e%r&f reﬁéﬂo?ll ¥ eﬂ%ﬁfre L009m at arate
¢rude fee esatota product that

of OmQhDAﬂxﬁﬁ andanettgnepdt Gmta @f 25 e’ /ivsin, avdsimetetd o stteueactert The
STP. The, crude product had a residu ent .of at

stepad TSR e SPREIUEY B eh VA T GO GRG! fhesiide frgd to te

rea%{olll%%lpf 8 ?H&rrs Had ¢ %é&%asﬁg%sﬁﬁkecﬁﬂﬂ) trh@tré’dcto%"uéﬁ{ﬁ 1/. SVMPa

ntent of at nost /o of sul fur content and _
(2x9opsm)eoﬂcmf ovteh @6 arinaltes.f Besidual heide rfme(wﬁcgmms) remeingd adthe

| 09 hyd b |
s S euFieter i BAeBHoLdhe SBER b Deolplet o foriente,

A&F‘Q @I FoRE B(Yq{u‘i’r%@h@%ﬂ&t%bhﬂ@dﬁmdﬂeéw range
te ﬁllregtl???gn@bet vvebgnwzoo 3 oC at1 0.101 MPa, at | east

0. 00hegriatyst/ohidé fdd oaiatisowss heated @ au@aqtiongema«rrg@re 0f 450 °C and

L BRI F §\ bl F g
thé'bég&lﬁﬁg%s@%fcﬁﬁlysﬂnﬁﬁﬁre%mgl@edqﬁ d'éf&ﬁniﬁe@%bﬁbntage of coke

talyst and Steam The reaction procedures,
pr@thddamdéomotambwteélllmamcm/CSZCCB catal yst in

and 12 & h

excgg atéfferfgﬁs 1&,13 q!talgs‘i Wi &ft 42 é(%er L 09%6 ijre gﬁ@ht, 0.046

gréfs 8f @Ke r&ﬁalhswm@@%bﬁbﬁa@réﬁsﬁmecfaml ’M&Itom pmduct included

used In Exanpl e 11, nethane was_used as_the
0.87 grams of a crude product with an average API gravity of 13 and gas. The gas
included unreacted CHy, hydrogen, C, and C4-Cg hydrocarbons, and CO; (0.08 grams of
CO; per gram of gas).

The crude product had, per gram of crude product, 0.01 grams of sulfur and

0.000005 grams of a total Ni and V. The crude product was not further analyzed.
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hydrogen source. In Exanple 12, hydrogen gas was used
as the hydrogen source. A graphical representation of
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prognat/hed atresmmntent ﬁfgﬁmgﬁd% Ihe regidug coptertad the ced. The
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e PR SR LS SSngR Pt 0 o e s
corﬁ&ﬂ%@%ﬂV&ﬁ%ﬁtafﬂd&%ﬁuMséc&ctl ng a cr ude feed in the
presence of an inorganic salt catal yst roduc

t ot &he pugel productinelpdedsat 19ast Q.901 gvages i grog I@Ioaﬂ‘é/lth a boiling
lagt
range glcsﬁ'lcotgal\g%ﬁog at? gs‘r:t‘ g@g ng‘dat Q‘Ffbll n@%l?é’ g{n?égstmlagggr?g @5 Hydrocarbons

witherilidperasgi@isidution baxteopi 90(930(335’((& epd. 10 hMPat hideast a(ﬁ)()é rgrams
pressure was var

ed. EXx e 13, the Iy a
of RiomThonspat & B0 F G E1ES BT RS CEREESRODILP R CRAP g Bh0 101
rude product with APl gravity of 25 at 15.5 0OC was
produced The total product had hydrocar bons vvlth a
‘:' the r

)y Rbe A ayst-ang otea n‘ﬁjhﬁéeatcﬂgn BOr?F(iucr%l ’ng
coﬂfgﬁ(gﬁd%uﬁh@ 'Ki@‘ Hib?@@?f(lsy@(t)bca‘ﬁﬁ&stgﬁ E)(hrhyle@fll 24d 62 &fere the same

ducéd. “The total pr oduct
as hyfitngde Bpmcew thztt 130 grarns ohundeofeedfCerra Hézmh areh@) grams of the

N e L e

hy(fh%ggl Wu&& hy @8 12) hi opr esenaeused adtheinydrogankeurce. A
t catalyst at various pressures to produce a crude

graphizdlicpresentation efgheamewntapf n@rmndteysabky%aqryﬁi%@mflh@ and coke

is Gt bHcd 157 HiG B0 T s MrheRta D6fs Hoah@HPbardPbo and 192

repgéééﬂﬁ‘w{‘_’)@ ¢1guidrhgg£tﬁ:aﬂfoﬁ§ pf&i@c@f afd bars 194 and 196 represent wt% gas
Catalyst or Silicon Carbide in the
proﬂsblsedlﬂoesadfonathemt@ﬁ abfbheigudedseh Source. In Exarrpl es 15

and (18, L0 AP d3583C44 OB (bar 196), and 4
o odE PR feos e T enledifaloERite 190613 WRACO B8 (ap 196) an
wtth6f doks disar fl8B)] based onahalveipht ¢bihe Cerro Negro, was produced.

In Example 12, 84 wi% of crude product (bar 190), 7 wt% of gas (bar 194), and 9

wt% of coke were produced (bar 186), based on the weight of the Cerro Negro.

Examples 11 and 12 provide a comparison of the use of methane as a hydrogen
source to the use of hydrogen gas as a hydrogen source. Methane is generally less
expensive to produce and/or transport than hydrogen, thus a process that utilizes methane

is desirable. As demonstrated, methane is at least as effective as hydrogen gas as a
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silicon carbide) were directly charged into the
reactor at the sane ti me. Carbon di oxide (CQ2) was

waisedoemsa carrier gas. hi Exanple 15, 138 gr aPET/U62004/042654
CErro hbgr was combi ned

nee Qf@ﬁﬁlgcaa?r&flﬁl eg ngﬁ,en gsg{l%ﬁ Szatn ﬁégr amc salt catalyst
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t f% olifictExanp g s
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(seesnampll 88 IBFI®BES5B82 grans (26.68 wt % based on the

1 ot eiinth TERC B BESAyC i 330UPh (5667 PP AGRR) BRRontaciing
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in thg @rqsepcg, G @ng@;gerg ﬁ%}]ca(gql LW}%@ é)ﬁesgvg'ﬁ? @eprpﬂuc[e Cotde product
Wlt?ﬁl %e %I ésr%ﬂ\? J} gen%pin% tB&prles s, Al dvede prodid @atha! higher or
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lowmm&RI@rahgytwa:sprodmheﬂJ ons. The yield of crude product
6 f
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PrOSPOLENSES B RAB SRy B00 8 oy e B Sdr eyl 3For
silidBl carblde§ RRre(fdeilgl 8h@bedNnfSR h?@[cltcﬁr aCtiechatnie@inge. Jdibon dioxide
apparatus, reaction procedure, crude feed and_the

(COpovapaned asakarriengas y8 Expople 15h23% grrnsef Gerropiegip Mas gombined

i b AL SRR AR SRR By ipio )
In BRSEfle 18031y 6F 0ges Negfo wasconstifedwith 88, 18 ydimgefsilicon carbide
source. The reactor pressure was O, ]3]10 MPa_ (14. 7 a
(4Gimesn Gtanferdddaerels; hﬁsoﬂwse@%@echy e@ehb@aés ‘P?lfsw to have
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ages de product, gas., and coke
pr odiegth %ﬁlpl@ﬂw maixedei |w7ns ]ia:ttbabto4a tenctiirGempératiire of 500 °C over a

o o A e e O R 3 S TP Bl v

ger‘f@‘gtegf 0P rctdPIRbAe & intthE cS18MHaBE hhd'd gas bag using a back
pressure of 3.2 MPa (479.7 psi). Crude product from the cold traps was consolidated and

analyzed.
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tenperature was in a tenperature range from 500-600
0C. As shown in Table 4 (FIG 16), for Exanples 17 and
wa8yosmbse t he tenperature was i ncreased from 3FGT/02000042654

o i e o 0 o S SR o R S Rl Ry o
a ccgérg%g %g{;h%g%rﬂ()gﬂ Y@Mﬁrwiﬂgg?f 8298 of 5198AP 50 G728 pAIMRcELHFOMAIntact
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onlis B SEE b B8R eEIAER) B, e 08t S0 v

hy@bbdnit c6RRh8N Huthe Eorf&tS ofitRIBudefeedinalit pfeseice@e the inorganic salt
productg for the crude product produced I n Exanple 18.

andEnghphlsea® ¢fx gaseorwderengey sowsanpl e for Exanple 18. In
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stgnitircantTy 1 ncreased I n Exanple 20 rel ativF éo (tlﬁle

At itians n he SRRATHES AERDPB RO IR sl fopgd and the

. Under_t.h - LC: it ) &f

B

addvantieony &nha béatgassteadrud adifioy tamegiothe additien pessdland hydrogen

wer e produced. The crude_product produced i | .
gaasienad o BEcnigroats SORc TREFeAHEF PEFSHET B6° (rllh SERAT psi)

0) t . .
L

terpeiples sstebemostrates,cd phaentapes daralemoductsaa, dnd coke produced

Exanpl es 17 and pyovi de i nproved results over
af%‘?ﬁlétﬁfl&!%l?leg'd%#i@t{qo)ns and conventional netal salts.

Al %Qﬁxg'g?le@? afd 'TS’%QK‘?@O@/R@M%?S@Z(}@ cAbfyst WMBuBed. tThe

anount s coke and noncondensa gas were '
Exaingh 17, dserdontactingwempehavretwes 335 0ntls Fapmplsids, thecogtacting

noncondensabl e gas, produced upnde -catalytic
terBREHRITS WAkID 3 tRMBRE ?@gﬁgﬁoﬂb&fbﬁ@ garic salt catalysts
(Se %sEs’ﬁ@Wthg Tabie-41@16M Ghafk Exdmplel B7 ad) 8, Whehehe emgRrature was

was observed in the ME|ght_percent of produced gas
inaredsed from 37 1o WOSEL pelugtien ofgasirprensed Fgm he2 Eswstp 0.05

[ t (f | '
e TR AT R, BB A e o1
orfi@sio 6.0% é&ﬁ%ﬁf@bl{@ﬁ@%ﬁﬁﬁ of efudt fexdeit debehifiee derhyserature. The sulfur

estimated to be at nost 20 W% at nost 15 wt 9% at
contest oftibe gigle pradugibalso deojpased HemHMesramsde §-08R sraves of sulfur per

st o edE Bt Pt S B, PEbE el oty BIOTRTof 1.8
Wi t n Ex@RPROLE aldndtedaehwSotonetddnvith CaCOs under conditions similar to

the conditions described for Example 18. Percentages of crude product, gas, and coke

production are tabulated in Table 4 in FIG. 16. Gas production increased in Example 19

relative to the gas production in Example 18. Desulfurization of the crude feed was not as
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the Presence of Water and a K CO Rb CO Cs CO Cat al yst

or Silicon Carbide. Apparatus in Exanples 21 and 22
WOWR008/063986 same as in Exanple 9 except that hydP@geszogaM2654

was used as the hydrogen source. In Exanple 21

%’EPO
effogtiveas infEx@mpieo] &e@hmcméepr@éhﬁrpﬁ%%}lcﬁﬁl %EPS@I@S 1§ hagop gram of

erud FpEieg, 0 fh et a gz R ekl %r?r%fdf@adg%?r%gs per
grafQTRIIR raudchfcﬁ@helélmgé productfpreduced unEmpie dé to form
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O.Zggggr%cofjcgg?gér A RrdddSrs RRE L. LRI BEAGT-BERIhOMNEM, and

s introducedi’'nto the reactor at a rate
0.5 @f-arfls df q@hdd protuct combdprdncain Thietchudetyaoded poglenecymsExamme 20
Wat er and hydr.ogen vvere netered into the re
hackhsSh @i SELOHGRE £ SHAUHOPIHY fsarbklo SHit El eraft of sulfur
g b Bt r%a&ée'd%EM Krg. at 400 0C the
pet eac%’?gﬁhtggrr%de&r aIt5 ure was |nc)eased to 500 OC and
mai These eRamples Bélﬁo@iﬁatadrthﬂ th@)@ﬂ’f@yst@mrlaﬁédwlﬁp dr apddh
t he .react

h |
protid B e o AU o G i pgas P ERTorl hefht 4R, A
5 0(5(:“@ sak 'aqyiﬁ%eﬁ PR wARE Y280 cntiimiEXRERhR a0 f 86k dhdicdns

ased on the wei ght of the crude feed) of a
comﬂansabtegaa iveshe $igoificantiydiowistthian ithe anaeHnds ¢lgoligang pbritt )

o ptadhect A BpEsREfia RS fuops vapor from
COsty] MERYssaEEsaalaah Shit tatalybe (Seedi:0peleal 7HDS pﬁEab&e 4, FIG.

hi Exanple 22, water vapor and a smal] apount

16)Naslecpm@@md>bﬁ¢r@¢d inrtke W@sgbt B@rcenrwé ProseshBasig %1?1% 1 the
{
SPGB AR AR ot

FI@I ard; Pfdiﬁ\fhe\qlﬁlﬁmgl&)f|hly61tdcatbmﬁ§mph®pmdecbdf gasmhe tiretrmel cradking of
the crude feed with silicaon carbide | hydr

arﬁﬁsfrﬁﬁbrsestlma@é% PhatBadeli W7y akmgs 5 i neé Hpﬁsg 0%, at most
5 w‘éi’?‘% 9931% é o3 R d’a?rlr %Xfedr&?é fé@d E&ht?cté’d @1 il a(hfydrogen source.

produce

Exd_ﬂfmémrm aCohtmt o Ceude Bécd wnhww
crude product produced usi ng [
‘ . . . - o

pﬁgl%?ds 1{5 %F&ﬁles EE %n& Q %repf SQH&E aé th ]@‘ffi‘ﬁﬂle 9 e?&éepﬁ’ﬂﬁt h&dro gen gas
ower an t e cru roduct from Exanpl e
wa@&sdﬂﬁmlhshy(ﬁb g¢h doyirdehdn Evcamriplerﬂ'lo 3@ 4 gpnodefdedirg Negro was

commaeR Pt oS SRR K CRemt s sataRBL LA kg feed
m& u?%"x]ﬁrﬂ%ﬁfptlé £ 1@9'63%%1’{1@ of Celr NegFoidigs Mttt with 80Uagams of

erm ned by visual inspection.
s1hcon carblde to form the crude feed mixture.

The crude feed mixture was charged directly into the reactor. The hydrogen gas
was metered at 250 cm’/min into the reactor during the heating and holding periods. The
crude feed mixture was heated to 300 °C over 1.5 hours and maintained at 300 °C for 1
hour. The reaction temperature was increased to 400 °C over 1 hour and maintained at

400 °C for 1 hour. After the reaction temperature reached 400 °C, water was introduced
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Exanpl es 23- 24: Contact of a Crude Feed with a
Hydr ogen Source in the Presence of a K CO Rb?COVCs2CO
w@210al0y®86 t 0 Produce a Crude Product w th | ncreemes2004/042654
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tor. A d d 87,6 th Pl
ar 201 Braite 86, Sk o8 65 L Vs bired PaARG ENEDt (B8 crndg eca) of a
da1¥< Jrét%i é('ﬂ-%r8%9hy@f&%%ﬁ@1 qhfd (Eﬁﬂ%k&iu%ﬂ an& YAt (NS o fnerdpi®duced
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as a:azqmr dememgact hﬁﬁlg@mdede@(hwﬂh @@dﬂzﬁ J/Rbr1Qudes.pf b atetyst in the
rarrslg of with an APl gravity of 12 and a density
hy Pg@l I§F. at 15.5 0C (70 nL) was produced. Under
t heﬁ?Eﬁé?ﬁﬁ?b bb O\K}§ter H])%r YAl 4 BRal hmblift dede&appruduedd from the
pr oduced rom Ex 23 was approxi mately 10% greater
reattoanThéheeavior m1rxspeqt¢cb and aderkfyewn viseaus/pidueaartyn liqyed was

cru duct d i
N b
produOE&H coftabXeHTRE ruds feeh witldliédrcamtiide ficthe hy&rolgan atmosphere.

vol une of product enhances a producer's ability

A i@ﬁ% etwmaée imoyigldvdicaute rapdust Bias opyesrddn Byempleot hrﬁ%?tlaﬁ to a yield

rude, ntact of a Crude Feed with
Of%m B’f' gagwrg%%FgngF%a%ﬁl 2%oesence of a K CO/Rb CQg/Cs
CO* Gahmblest1, debrtinbitites andnﬁﬁkﬁnen'fbé tlrpapetiessofahelcrude product
reacti on procedure were the same as in

prodieaprsin e DoEASeET WIS e e B A RO RRsF i o

wagerre ggemg&gbgf E’:g!.ll [ W%aﬁg %% Gk Bﬁ?ﬁnﬁ"@?ré glg crude

préduBOR&EOF xanth A2, Gs dermomst@icaiyhs cruﬂh @rcuiuutjproﬂwd in Example 22

30. 35 d K2CO3/ CQ3/ t
nogbeamblwgé SPRAG %3 CheE it a5 RaghTipte 21 had
en?%}légfﬂ gJ ng;%?ges BBy I AR fude] E"&ﬁlcf ﬁ%QuceQ- iR ExemPIeN2, as

s content In a boiling range
dettirained bytvisoal inggostem 149- 260 0C (300 500 OF) 0. 000640
grar{s 2o3f n| ckel
ing N $ 3 %4

f total duct | r -
e L Al
saﬁi@ %Erﬁes‘éflb&{ 8 RIE 9 Cdxcept the crude feed was directly charged to the reactor

and hydrogen gas was used as the hydrogen source. The crude feed (Cerro Negro) had an
API gravity 6.7 and a density of 1.02 g/mL at 15.5 °C.

In Example 23, 102 grams of the crude feed (100 mL of crude feed) and 31 grams
of K;CO4/Rb,CO3/Cs,CO;5 catalyst were charged to the reactor. A crude product (87.6
grams) with an API gravity of 50 and a density of 0.7796 g/mL at 15.5 °C (112 mL) was

produced.
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and 0.028 grans of hydrocarbon gas. The total gas

coll ected included, per nole of gas, 0.16 noles of
whyasoeg®se 0. 045 nol es of carbon di oxi de, and BCDRS2004/042654

noles of C and C4-C6 h drocarbons as det er m ned
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27 tz%ﬁh@@ﬂﬁgc@?@z@r Sis @bemyﬁfdam 6 Qﬁaﬂis dICagoos. af t er

| Osses e total FO uct i ncl uded 5 gram of tota

pr odbe crude fexl @B&ﬁﬁ gesms) iagdi Ko COp/BebeC B/Sézfé@% catalps 831 6 grams)
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hydr ocar bons. The bal ance_of the _gas was net

°Fh Dt%@@%graﬁb‘rﬁénwkﬁl i BECOTn Gy 8947 grases  gltur, and 0.56
gr r%{l%?? frglja%l tleﬂg cﬁfdgqged%%?(f@t incl uded a

Pong th a b I ng range between
100@%&0@@ th&'hﬁldla(féddl with afetlahe imthe tresenasd dftthe boi | ng
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prgzﬁ?tzggg 0019 nqgg},%c%gf tol uene, 0.03 ol e% of

ene an 0 nol e% of para-xyl ene
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d
and G028 Eameo! I EaRREN IS, BEt A FHb Rl ap A por mole of gas,
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hy&mdalanns as detasmnembwéicyms fYherhaBiice af @mmmemthaucmlr carbon
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benzene (a monocyclic ring compound with a boiling point of 136.2 °C at 0.101 MPa) per

[«

gram of mixture. This product was not detected in the crude feed.
The used catalyst (“first used catalyst”) was removed from the reactor, weighed,

and then analyzed. The first used catalyst had an increase in weight from 31.6 grams to a
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(44.84 granms) to produce, per gram of crude feed, 104
granms of total product and 0.114 grans of coke was

wa@oloseeeedl. A portion of the coke was attri but BdI/U82004/042654
coke formation in the addition vessel due to

totelweiBbizafi 37 & grema dafi incusasedsl$avtsibgeqs aotle Wejghd of thsforiginal

KRR R ar Pl b T R h0RlaBt RENRR o5 g of

ad@itiefd Goke, Q. (B S ANE o Lful KiF,L0UB0 1R @S bf WY, Bnd834 8 L of

of hydrocarbon gas. The total gas included, per nole
K2600:8%sCOn/CreCapperseran o jieRdsgiahyst0. 052 nol es of car bon

di oxj gde.

ey Sy e S9THAE 5 ) ROUAIRREL Bl AEuseg o

(3h§3 gagen tephotinete] Stagama ofraabiertd e pedduey afi@nadsed Thd total
The crude_ product included a mixture of hydrocarbons

proguchinglugded. | ner grapnpiletab grogeein 098 @ramyofoeguidpadp gradugty 0.058

. | . i
erfths SORAMOERH ke i 817Dl B oS TR (s HCIUUL bliimole of gas, 0.18
mdleDhygrapen, @0 gtanmerfrerven doxddy and Q1085 afolésodiEAE,

.04 r of meta-xylene, and 0.Q20 granms .
hygwﬁarfag&s’f%ql&lmﬁspgm%%éavaagwﬂ@eﬁs’r%%%e%@@%mrw@ frasgtief
ev%é‘c%d’%ﬂp%&u@’iﬁji%ﬁﬁ@e}?at alyst") was renoved fromthe

reactor, wel ghed, and’'then anal yzed. The third used
cat dhgstudegdodurt invtrded senixivrewef igiirodarlons 4vitiBaibgytingsange

be’%‘éf%ggshﬁ\yg If;g:h %f {S‘t?%‘lfsogfttﬂ?rel%gfstpr%m 2%@8\2 ?an%fe d?s%rig\lﬁltf@n below
143PBRRG, e $RhAIg0Sd hydrbRirBddseo 068 aIFRY, Ak ethyl blprr]lgene,

anal ysis of the third used catal yst was performed:
0.@dhinplgYuslddlvent,d).93molefye plmeld;xypame, grdahdef matedh of paradxylene

oSk ke B SR Bt 86 8a BB AL Ao TSRS "mhese

pr&fud ¥y @ nbi ddt@eMe ihOBARe ams of vanadi um 0. 0007
granms of nickel, 0.0015 grans of iron, and 0.00025

gr arfheapedeatdystdesoppnduseh satplysihwes banowgd dtame the reactor, weighed,
ansi t{ o a ' ' I LLE
o SRR3R SRR P Ra S gL 3665 srms
to 8 ththluveiglarad/dsr44n@hub Sand@presdetatd 3 anys décdron the Weezht of the
inorganic salt catalyst do not affect the ove

|1
origing] HoGPy Rbely/ Grasdlieariatysd). | Qg secangonsed patalyeing uggd 0.32 grams
d f it
of BRRUEEH 0P rSANO AR B and 07 lfind Bl dR e A 006 st
The Axddititmaperade Gded{hOH grandywey cdnitactal with thecsecamhised tatalyst

at least 100 tines the nocycl({ac ring ar oma}i CS
(4% Eh Brms) i ProdRce PEEaneE gy Teaedy 404 evrgpsofrigfel product and 0.114
B R M o e & 3o T ek B R ek Gmation n the
addihien vesselediede dyethasti®3hd addifion wiskdl siancstl@Adaarains of the 133 grams

devi ation of 2.6% the average coke yield was 7.5 wt %
of PRMe e IdHIERE A G RTSSHhe or ude feed), with a

st angan st daBialt iRl ger%z/ﬁm %Fﬁ)t&lgjgocﬁiéﬁrmgﬁgﬁfs%y:mde product
0

yi el'd of gaseous cracked “hydrocarbons was 2.3 wt
and Bd26 grans ofeydiedagivin gaf. Thetotal\gdeirfcbrldil, peir ndplaof gas, 0.18 moles

of BYA0GA B 038 thbd SPeaor aiokids, ahdl D FOBRE 3F £Y e hyeBons. The

balance of the gas was methane, air, carbon monoxide, hydrogen sulfide, and a small trace

of evaporated oil.
The crude product included a mixture of hydrocarbons with a boiling range

between 100-538 °C. The portion of the mixture with a boiling range distribution below
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standard deviation of both Iiquid and coke was due to

the third trial, in which the tenperature controller
w@booslessBeed vessel failed, overheating the chﬂHUSmed042654

in the addition vessel. Even so, there is no appar ent

143 Pgrndludednpergmimatod hydigsarbpn Bux sy 0434 grameethng pazene, 0.027

e n t
e i AT S
deﬁéﬁﬁin@dwbeﬁsfbeoy@cmsof C3 olefin to total C3 was 0.4,

The al pha olefins to internal olefins r %I o of the 4
hy dribe aseshaialye € third vsedmgagalysy”) M@/rﬁmaﬁ%da pofthecaptyr.,iweighed,
Thi
R S
a t&abWeighhef 30. thgranls €in imsrease mﬁﬂf)e\lvi%,lbasécbén ths waghtef d‘fe original

KRR DY Dt e DRl e B P e frdaispcatelyst
g?eff&trﬁcrcf‘ g#h&hf?él LR dapl R 1rﬁvfluc9;d 11%4’ ﬁraﬂ:ﬁ' 8f &Rlitional matter, 0.90

s/transol efins rati o was s ratio was
grameait arbanh6.028 gmnm afdhiydtoeent m@@Zﬁwymanf oxy@snc().84¢ gans of

lefins ratio nt a .
sulsy BT afpis gt giirasin 0088 R o S e iihel oo of gickel,
O.d’dﬂg%‘i‘“ﬂﬁ’@oi%%ﬂ afd O@Obf‘f-‘grp hRDE0RRriA¢ withehdbalance being other

CCh CO  Catal ySt. Themé)par atus and reaction
trapsitboe thetads wehes throndumetitagiuge itgenivin Exarrpl e 9,
except , t hat th(gw{hude fefd mst

Continsaherg e b SambResat Py P er §ABTET o endiorin

thd iABroaBRGhR CatdB St APRtaPleBiCthe 51¢18l1 Fictdan@add prodrttqht leh 80% for
t he Teactor. Methane gas was continuously netered at

eag0Ong prgdireedi by qoméack eb eiwde fdavith pgdregan sontrss Ithe presence of
thenljgltplggrag%tsa&é%ta%%p 'Q%e cgu@yprgo (flth%iﬁ ﬁ él;.r%? féﬁ%raggr%t‘f%s C%Ment at least
106416438 the3@ oo & RéVEin ShdnAECE caeht 48 11 (@ﬁ@eﬂfeeﬁlﬁs B&G8g range

The K2COBZRb2CO3ZCs2COB cat al yst (59. 88 grans) was
disgributigadelay 142 °¢.eact or. A crude feed (bitunen,

LI

PSRRI AR A B it Bty B

crlﬁiérfkéﬂ’) twaaf890. wo gritine Stapéﬂrd geamlmf of:Z GI%E tﬁewdragwaeke yleld was
in the addjtion vess e .hot

7. ﬁowf%&b%eq@g theoteiehiLRfias w%?egﬁ)eavlf *b%halﬂ %?tfqnoqf 2.7%, and
the/ &Rrdve 0. WY %l‘&gfl dgggés?&?s érF@(eﬁ%gﬁlltogﬁrbbﬂs s Qgtv@c%’{bagéﬂ on the

mai n rud eed [T qui vel 50/o 0
weigaof die orodeufeed) thhve wandart ldeviatdreo i 46%n Sk fcomiperatively large

SRR Aet BEoWot e bIBUIAARIogRE VAt oD ABLH A Ll i

tel,{},g&&m cInBIORES HHE Beelfvestafrafild, (Forat!d t‘ﬁg cRfdetfB& in the addition

neZst eanvcr udefeed wi th the catalyst produced
vebset. aqumrsnodt}ncte i6 inn apparsntesigoifitant deletetious effast of evendghe large

react ffluent vap 64 rans of

sy ges eaeions Pipeoeags s dvel 1 st Siedie o
di f f18fceRcSof @2 blefihd Rltofabalsh. 198 rI%Btratﬁﬂ‘}f Cs oleﬁn to total C3 was
residueZcatal yst m xture weight, 0.0 grans of

0.4. The alpha olefins to internal olefins ratio of the Cy hydrocarbons was 0.61. The C4

cis/trans olefins ratio was 6.34. This ratio was substantially higher than the predicted
thermodynamic C; cis/trans olefins ratio of 0.68. The alpha olefins to internal olefins ratio
of the Cs hydrocarbons was 0.92. This ratio was greater than the predicted

thermodynamic Cs alpha olefins to Csinternal olefins ratio of 0.194. The Cs cis/trans
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coke per gram of crude feed remained in the reactor.
From contact of the crude feed with the nethane in the
w@e@soaves of t he K2CO ZRb2CO3ZCs2CO3 cat al yst , POT/882004/042654

rans. of total product r gram of crude feed was
olehing wiioayas Irpe T afittlopwefﬁ&rsﬁtenile ecﬂ el hprmeryramic Cs
. I 03 grams of gas and O 97 grans of
Clsyt&hggleglﬁlgg% OEe)gxcl udi ng the anount of nethane and

Exaaipi¢ 26t Eohtact éfheRelaticely dligh Bludfuq &mtnninmmd@mmgmnn
of gas 0.014 grans of ? dr 5 of car hon
d ] p : 5 Catalyst. Jkhe
i dﬂf@w&e@ﬁe Qiiﬁé'% fs ﬁH%ﬁ ﬁ%} '
am%y%r ocar e%nsJrf P%rg%em the anobunt o c%y%lr ogén su afe?’ ecept that the
cmgle fierdatrethane tanda;eabezvegtconmmwylfad tat the reawidr uThe tavekof feed in

of the crude feed .was educed wt % 0 in
e O P BIOTEY BriBG B SIS T B AEE ety A bss wes
cotirRblisl§ nié8d QFW%mTtBQhéT@a@tbr r @t‘éhrﬁ ws c%ﬁﬁﬂ%hsly metered at 6
nonoxi de to carbon di oxi de was 0.4. The -
g/mhipde dearchaors | ncl uded, per gr am of hydr ocar bons 0. 30
ounds

o 5 Ehg et TR SR aep oS o R e L SRS Of KaCOy, 32.2
raE R BTaYED); ahf80\irathS of 64,00,0Thi FQCBIRBN,AR,CO; catalyst (59.88

entane in the non-condensabl e hydrocarbons was
ﬂmﬁg%lcbﬁge¢@tﬁh©r@ﬁt0rfsobut ane to n-butane in the

non-,c e d

con‘p})\()éljrhlg Pel%gzt,) pe':}r{l i??mq%%%d con'p ﬁg‘g%g ﬁgggga1t¥ﬁ£94 a
sulé@rtoattht 6f0.02 Qﬁ@rlsgff@tm’ur énd/\@t@htue fcahﬂeﬂt ¢1f0.40 plamsPFer gram of

olefins to internal C4 efins . A wei ght

crudg e, wps hegserhinthe M@h@rhgess@ tp AP %rﬂalT h@QOU?IBW%W%aS
cor}tm%?)uslg Bedad ﬁ‘ohﬂhgﬁmgpﬁ véle da% B %ﬁ/&ﬁ%ﬁs‘tﬁé Pe%%?or in an attempt to
contl nuous processin a re ativ

maiithiehd eade Wet‘l hlthdﬂeﬁéilﬁ SO%tcﬁﬂtljisteaCmr ’Vdii&nj@[ keenee, tbé rate was
coke did not dimnish the activity of the inorganic
insggficient 59 myaydain thab level oduced a crude product suitabl e

for ﬁ{leﬁl%@s?eging i n@%@&‘%@ cgtztactﬁ? %tﬁ%e &Itaﬁstgi gﬁi Gverage

Fee ource Int resence
int&hél&\éﬁ&toﬂ@n@sraﬁ@e GA# 50 §(St Ennlta@idgeof thén meﬂ;apa/staamé:miedfeed with
rea t|o erf.orned .usin cond |ons as

thesallyst BEuips %%i%%rg@tsg m e cxeseRin RS Ees ctor effluent

Valtgdq.z al yst (56.5 granms) was charged to the reactor. A
al of 2550 grans of crude feed was processed over 6
hou%stotﬁpﬁﬂrﬁfﬂ) ghiafnf of emide féad wasifrocdssadatvat § dbume Fgdih a

dif?%%@%ﬁ AR Pig e e e e o grams of
Gradf of B&dé\’%eﬁ%mﬁ’ﬁle& fethe raideor! eRsn c&ltﬁ&toiltheocfru@e R84 with

gr ans of total product per gramof crude feed
thqand&:iamem therprssanse af the KaiihRY:A8€):((edOs paialysis Qﬁﬁ cgframs of total

prahb e BFRE broa Qi i w20 R srodies MERTR, Hgr eram of

tot&@r@ﬂudﬂs(ﬁ‘@ %ﬂ&nisfb‘f ghLAwt0.97 graﬁﬁe)f@aﬁiel &duietleslclupRiz tBE &bunt of
gas, 1 granms of hydrogen, 8 grans of carbon

mqfﬂm@ﬁh@lwat@umngh%mcmn car bon d| OXI de, 0.18 grans of
hydrI%g %Qs ﬁ’lléiude&i,%er grggn of gas, 0.014 grams of hydrogen, 0.018 grams of

carbon monoxide, 0.08 grams of carbon dioxide, 0.13 grams of hydrogen sulfide, and 0.68

grams of non-condensable hydrocarbons. From the amount of hydrogen sulfide generated,

it may be estimated that the sulfur content of the crude feed was reduced by 18 wt%. As
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0. 65 grans of non-condensabl e hydrocarbons. Fromthe

anount of hydrogen sul fide produced, it nmay be
wesdaososdved t hat the sul fur content of the crudeCt/@smo4/042654

was_ reduced by 14 w % based on, t he wei ght of the
shweﬁeth#%@mp}e hydrogrn. icarbermonexideptnd carloay digdde wergnreduced.

d. The nol ar

T e o e s 0. 6.

The Tﬁa@ajfhly}dlrmﬁfdne mcludedj peﬂgeb,m péhy@roaarbmfs @30 @goams of C,

hyd b 0.44
coRpoRHIsC AR ST 6, ST 0 EE GhipeCHEPOHgs Gng §gl0 grams
of @r @55589&(195 THE R fitio offiSo- éﬁ‘istﬁﬁtto d Qangfm RAoR&sha8Rable

entane 1 n the noncond abl e rocar ons was
hydroﬁfrboﬁ'shwaS/\EB gfhe mai gho ragfo ofsmblutana the n{batame i tI&menicmndensable

henon- cond b droc s was 0.15. The
by GBS HAS) pRe G STFAOH e B MR ETSEE G SRR butadiene
col‘Et@ﬁ‘ttcﬁW 003f grBm®! 0& \%@E’E‘Sratﬂ bf ﬁp%@meﬁngmfeﬁﬂ @%feﬁhb Has 0.75.

r epeat ed proceSS| ng of the a relatively high
A weigheratieed alph8 5D ofpfarto m‘ternallﬁbe)ltffesdyasvm @& t he s anre

ot S S R BBl el e PG SR RaaP B oy Aoty
hlg%rk‘ﬁlfﬁf a6 sbdavied e Qarnk eAtbistt if Whd debddcé 6f coke did not diminish the
transportation. Further nodifications and alternative

ac’refﬂy ithemosgapic splircatalisst, o pradycerdt a emde praduat Judiablgifen
tral 0%% arent to those skilled in the art in view of
PR a%%cr i ption. Accordingly, this descriptionis to
ExatplORsi Coectst 4 Cudd Fédd with @THYdid8en S6ufcefin ith€Presence of a
purpose of teachl ng those skilled 1n the art the
RbjCQ O3 Thaappasgtanendisactian precadyre was

[ t
L Al ogé‘é? %&2?%%[ Fhihplof, BEGOHIREesco:
cat@W@D(GBI’BBgThﬁls) whednded tare eadter | AkdalnER5be gramsdfl drutteetéed was
for those jllustrated, and described herein, parts

and
Proseesed S¥asd hewys-pErongy dif Eé@lcsaml%f&hcaﬁa}w waieht g rgpidyg{gatalyst
R e e
on blwwéught afthe biugle dedcrA mtal «mﬁ 0(819 grives bfitoeat praafuct @r@mgnsf crude

d h b d
tecdolptrpegtir She 4 repfier ?ntcﬁw@ 8 et g P4 PROGHER O rgrams of
ga@achoﬂ(g g@ g'lf'aﬁﬁdoﬂ azg%c? odih)| eQ p ia@hlﬁ'éurg of nétlan¥and watePused in

pr o g acru e o uct, conprising:
theceadtent i ng a crude feed with a hydrogen source in the

Fot 30 geomsiRet Rt ek Lo PACEtafings v Dby Uikafar af

caﬂbBﬁ nwnuséﬂep@ QSQngtarﬂs%f%aﬂbe dickid¥, 8118Bardd oPipyd? eﬁ%ﬂlﬂde and
the Crude feed has a residue corten

0. GS@sms of Qorgpmn@folerleslrméoomer Frpma thegtmasint) dehsfdeegbn sulfeie

prqdis ey Re bRttt hs SRR coRieRe i B8k S6eluanrayre by 14

wieX Bhdeldton tReweipht bEMe SARle el et dnewnah 1188 eRithplE q@d&ﬁgen carbon
in a tenperature range, as determ ned by Tenpor al

monazidpsansl eafbaprdioide We(ﬂmpglucedh dhemplariratieaf ¢arleen gasoxide to

carlbg}‘lldieog(tl Qh. fgpperature range is between (a) a

o
.‘.‘4-_‘ A AR 2\ h & O£

The C,-Cg hydrocarbons included, per gram of C,-Cg hydrocarbons, 0.44 grams of
C; compounds, 0.31 grams of C3 compounds, 0.19 grams of C4 compound and 0.068
grams of Cs compounds. The weight ratio of iso-pentane to n-pentane in the non-

condensable hydrocarbons was 0.25. The weight ratio of iso-butane to n-butane in the
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DSC tenperature of at |east one of the two inorganic

netal salts and (b) a DSC tenperature of the inorganic
W@ a05/06@8@l yst; and controlling contacting CONBCT/USINS4/042654

such that the crude product has a residue content,
noresqurdensable hydrepazhans gtas Odsi dibe (peempopdsotade pergasam of Cy

Iﬁr odyct b fd.at rg)?et tgp(%gj 3 resi due content of the
CORRURES B R AR R Pesraue®cont ent is as deterni ned

by Tﬁgwk&%&ﬁ:%n%&%es {Bat répetstigirbemsiag of kel amethtivaly high sulfur

claim1l, erein the at | east one of the two inorganic

crndafaed (480 arapscofieawdscleadTith s st Se8lySIE562, ermg) in the presence
t Sy i Lo i . . i

of AR n TR b P inbr iRl ARERY Aok BibdREld o crude
prodecreaitaile fer tramepatdienween 250- 450 O0C or 300-400 0OC

4. The nmethod as clajned in ag% 8f cl ai 1-3, mherﬁin

t heFaithar parsiBeadions A plicarativg CRIDOGURSTHS AnGriGHs eRFHSAT e
i S8 Ot pp AP AIIRAE O OB Wf PO B on,
Acs@rdingty, ithis titseriptiexs isnio be obnsamed aoillysimitvesaily anshis dbnythe purpose

of {sresia oy Hantl s B A srtetsl B Gr eSSk B e iption, 1is
to B ulerstfodanst e EFHhsMrehe ih&itioh YHSWA 86ddERMbEDhERein are to be

residue content of at least 0.2 grans of residue per
takgn asweinpdesafenfrodimenth eElemenigani caterials way he gehstituted for those

. ' t. | t. t ' ' t al |t S, d.t.h

ikysgiee e oscabee Ritbian D HdeTsmes PR RTIET g gl features

of Bk ihRAGbn hD§ tetnilices RASphEMY, Y11 @6 watild afetonetshBled in
Inorgani c salts of the i1norganic salt catalyst at a

et ving (habese icefgbisiegmP 00 00Dy 00m0 Gl may be mads
i B SRR DR AT MR R e

inveRbiaelRaibariamhofoliewigeclghgduct, of . at most 30% of
the residue content of the crude feed, wherein residue

content is as determ ned by ASTM Met hod D5307.6. A
met hod of producing a crude product conpri sing:
conditioning an inorganic salt catalyst; contacting a
crude feed with a hydrogen source in the presence of
the conditioned inorganic salt catalyst to produce a
total product that includes the crude product, wherein
the crude product is a liquid mxture at 25 0C and
0.101 MPa, the crude feed having a residue content of
at least 0.2 grans of residue per gram of crude feed;
and controlling contacting conditions such that the
crude product has a residue content, expressed in
grans of residue per gram of crude product, of at nost
30% of the residue content of the crude feed, wherein
residue content is as determ ned by ASTM Met hod D5307.
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7. The nmethod as clained in claim6, wherein the
inorganic salt catalyst, after conditioning, exhibits
WO eovsoexenductivity that is different than i onPCT/US2004/042654
conductivity of the inorganic salt catal yst before
conditioning. 8. The net 0B AEMSaimed in clains 6 or
7, wherein the inorganic salt catalyst, after
condi tioning, exhibits ionic conductivity, at 300 OC,
1.t hata instho@ 9% ptdiabing QMiredec@bduE doviphigingf t he i norganic
salt catal yst before conditioning. 9. The nmethod as )
cl aicartacting sgrpdefeed Wathﬁ;hmrssgemﬁﬁm i therpseseRes ofzam igorganic salt
I
cat%@J {)to H)a{>ﬁc¥ S’Agtontéf)é%d{l&%ﬁat ?ﬁlﬁu(gs ﬁl’é@%rgg%ﬂﬁﬁgétaﬁ&%in the crude
prcﬁﬁbbl@ Rdig@id mdere@k 250C an@bRal i Mli’ai‘itlﬁ cridedfeod hakes resiine content of
nore al kali ne-earth net al dr oxi des, one_or nore
at lpstah S A repdncinge Sranppfecrde %6«1 dhenesganifesalfgatayst comprises
at ﬁﬁéﬁv 'I'I)[qufli 1@1?16‘(3‘? Q8tOhnd"BE ?no%g 1& G8ScA ?%Il%ﬁ %th‘B{ts gi?@l%ltted gas
al's, one of “fore Suftides o ne or
infédckah by ﬁﬁ:mteﬂ gaetrai ’&mp@rwure lranmr & dedrohdseddfy 'Denﬁpcﬁal Analysis
nore al k ong nore am des of one or nore
of hrqgdaris r@ﬁég rwq%r%ﬂaq Quige 3 KB IGe A0 tPRBFIGRYS TengS isrhrgveen (2) a
[ e
DSTF | OF 2 IZRE obOgF IR HHE SnorTEE el bR (RToPE D8RI
temperaturetafrthenmimnexﬁalta;awmst anfle one or nore

al kal i neearth re cal ci.um m, . or

o EOR BT e FondHiges SHef U A ERS R hAS adspidye content
exﬁe%efﬁn Sradfd o VOSBRI gor Lien BYALQIFIRIBQUS £R nfRIBOY: S 3he residue

ydrogen, |ight hydr ocarbons wat er, or m xtures
contierafdhic cride feElewhetimadsidse mnéﬁmmﬂdﬁemmedfbyc/?x&ﬂvﬂd\/lethod
Dé-él, wherein contacting a crude feed with a hydrogen

8 rce in the presence of an inorganic salt catalyst
2. 0CCUhS mdthdd HUMiARH i6lagR N ewheBHh thé et 18Rk BAs of tetR6 inorganic

conpri ses providing steamto a contacting zone prior
salfschagra RV tamepesashteabpr e g00L%.. The met hod as cl ai ned |n

3 any f cl.ai [ ei east t.ion o
3. ot et ctimss R Lofs WERSh R RSCHEPagin ofine
md‘rﬁarhb edlt APt |1§1'n"lﬁeﬁ1@8ﬁﬁﬁ§ rdhge BktweeA S50-4 30070 6103000400 °C.
e vapor at 25 0C and 0.101 MPa to formthe crude

4. pr odipetmethod asipimed dmary efsclaimes Indavhisiein e nitiefl gpneomprises
acting conditions are al so
Wa}%ﬁp %ﬁgﬁsuchgﬁh &, per gram of crude feed, at nost
5.0. 2 gimetidd o&brdmsihg& cthbdegradiect, ddinpidiig: 0. 1 grans, or
at nost 0.05 grans of hydrocarbons that are not
condepasiEzes %rtld@@eé wlﬁmhscirq@il SRvEpe A EnefseseRer QfiA ingreanic salt
[ n
calalf EFOALE plohel ARl TRt e HRGE A Eferchtne e
prciduudis aflﬁpid:l inaguierad 85 0C 2nd 0.199 l\@?alﬁm andd feedhvilg @ r&idue
rans, of resjdue pe ramof cru feed., 16, The,
copfgRt Rt rastd) %gwg& qfﬁesgﬁlwi RSF gal%Pﬁ%ﬂée s, R incsgiiq s catalyst
cofnpHE& RIAUGD i %Ealfuﬁ ‘ﬁ’[@teq s0Qdq ﬁrle%orgﬁlﬁ%alPEath chﬁas ionic
0.0001-0.01 gra coke pér gram of crude pr
cofdhictiVite thabistad teasisthe icamnmnductl\atwacart leabtaine®f lhejlﬁprgamc salts of

theV\{Illgrrg%Im% sta catafyst § a tempera{u?g 1nha range from 300 °C to 500 °C; and

controlling contacting conditions such that the crude product has a residue content,
expressed in grams of residue per gram of crude product, of at most 30% of the residue
content of the crude feed, wherein residue content is as determined by ASTM Method

D5307.
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TAN, a total content of Ni/V/Fe, a total heteroatom
content, expressed in grans of Ni/V/Fe or grans of
whedsne@asoOm per gram of crude feed, and the coPCBUB2004042654
conditions are also controlled such that the crude
product also has a TAN, a total N /V/Fe content and/or

6. @ OLRhRAIPIORLRTER GOM folu@icofbrishst 90% of the TAN,
t he tot al ﬁ?/V/ Fe "cont ent and/ ofrﬂ)t hegt otal heteroatons

corvoaditioningphangade sdleentilyst8. The net hod as cl ai med

nnsonbetine f ifTecl e BRER et SouRE4f W BabhAE B begpifioned
inorgénia Qﬂhéiﬁﬁgstfté BrodUe O ©kaldrEdibk e iefudds el drb @t fodddt Afherein
.0001-0.9 rans of vacuumgas oil, or m xtures

the erhdy proctio nid mistiodt 35°G iad b0l MPaathe cofdeced having a

.1-18 efein nmet hod f.urther conpr.i cpnbi ni ng
residic CpriE Sodt 17 FenOfrebithe B ari RO ERIEEAR as o1

di fotreilihg tommrtineotiitidas fieddhitahd @0 Broah@itis a28sidud content,

crude product or a blend obtainable b%ga nmet hod as

expiepsgidrie grans ofagsidie rer gram of crudg produpephyidanest 3pvanfibs regidue
conltehtacgﬁﬁg Ffuﬂé bR i HG i AGhL Bt §! as Ae%gﬁrfe%%éﬁdAs Method
chem Ccal s, g a cruae pr uc or a

conmpri sing processin
D5307end as clainmed in claim?20. 22. The nethod as

clainmed jn claim?21, wherein the_ processing conprises
7. di skheimstherd ardaigeddi clspm Gy whergm thy @%gaéwasq%rﬁa&albﬁﬁeaf@r

confRbp S ol SR e P o R B Rt B r e
inorpyrdce sdlt exdtliystdefore conditioning.

8. The method as claimed in claims 6 or 7, wherein the inorganic salt catalyst, after
conditioning, exhibits ionic conductivity, at 300 °C, that is less than ionic conductivity of
the inorganic salt catalyst before conditioning.

9. The method as claimed in any of claims 1-8, wherein the inorganic salt catalyst
comprises one or more alkali metal carbonates, one or more alkaline-earth metal
carbonates, one or more alkali metal hydroxides, one or more alkaline-earth metal
hydroxides, one or more alkali metal hydrides, one or more alkaline-earth metal hydrides,
one or more sulfides of one or more alkali metals, one or more sulfides of one or more
alkaline-earth metals, one or more amides of one or more alkali metals, one or more
amides of one or more alkaline-earth metals, or mixtures thereof.

10. The method as claimed in claim 9, wherein the one or more alkali metals are
sodium, potassium, rubidium, cesium, or mixtures thereof and/or the one or more alkaline-
earth metals are calcium, magnesium, or mixtures thereof.

11.  The method as claimed in any of claims 1-10, wherein the hydrogen source
comprises hydrogen, light hydrocarbons, water, or mixtures thereof.

12. The method as claimed in any of claims 1-11, wherein contacting a crude feed with
a hydrogen source in the presence of an inorganic salt catalyst occurs in a contacting zone,
and the method further comprises providing steam to a contacting zone prior to or during

contacting.

83



10

15

20

25

30

WO 2005/063936 PCT/US2004/042654
13.  The method as claimed in any of claims 1-12, wherein at least a portion of the total

product is produced as a vapor, and the method further comprising condensing at least a
portion of the vapor at 25 °C and 0.101 MPa to form the crude product.

14.  The method as claimed in any of claims 1-13, wherein the contacting conditions
are also controlled such that, per gram of crude feed, at most 0.2 grams, at most 0.15
grams, at most 0.1 grams, or at most 0.05 grams of hydrocarbons that are not condensable
at 25 °C and 0.101 MPa are formed during the contacting, as determined by mass balance.
15.  The method as claimed in any of claims 1-14, wherein the crude feed has from 0.2-
0.99 grams or from 0.3-0.8 grams of residue per gram of crude feed.

16.  The method as claimed in any of claims 1-15, wherein the crude product has from
0.00001-0.03 grams or from 0.0001-0.01 grams of coke per gram of crude product.

17. The method as claimed in any of claims 1-16, wherein the crude feed also has a
TAN, a total content of Ni/V/Fe, a total heteroatom content, expressed in grams of
Ni/V/Fe or grams of heteroatom per gram of crude feed, and the contacting conditions are
also controlled such that the crude product also has a TAN, a total Ni/V/Fe content and/or
a total heteroatoms content of at most 90% of the TAN, the total Ni/V/Fe content and/or
the total heteroatoms content of the crude feed.

18. The method as claimed in any of claims 1-17, wherein the crude product also has,
per gram of crude product, from 0.00001-0.2 grams of naphtha, from 0.0001-0.9 grams of
distillate, from 0.0001-0.99 grams of vacuum gas oil, or mixtures thereof.

19. The method as claimed in any of claims 1-18, 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.

20. A crude product or a blend obtainable by a method as claimed in any of claims 1-

21. A method of producing transportation fuel, heating fuel, lubricants, or chemicals,

comprising processing a crude product or a blend as claimed in claim 20.

22.  The method as claimed in claim 21, wherein the processing comprises distilling the
crude product or the blend into one or more distillate fractions.

23.  The method as claimed in claims 21 or 22, wherein the processing comprises

hydrotreating.
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