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WD 2005/ 066309 1 PCT/ US2004/ 042222 SYSTEMS AND
METHODS OF PRODUCI NG A CRUDE PRODUCT FIELD OF

wONvEsikksd 5 The present ifvention generally raatesodaoszz2
systens and nethods for treating crude feed, and to
conpositions that are produced, for exanple, using
suchSYSTEMS AND MEFHORS ONBRODPECINGUA CRYDE PRODUCT
enbodi ments described herein relate to systens and

FIet b o inNveNTIowner si-on of a crude feed that has a
resrdue content of at least 0.2 granms of residue

per
gr antlf presand inveatien gesegallyiralates jo mtms admethedy {9y trgating crude

et o Fstbofiforpapdiincoiied. i behp N Bend Rt hbatip g
méthods) EMB A Barti AL fehibedingéntd @@cﬁbaﬂl&rém eélate RSt did\nethods

OF RELATED ART Crudes that have one or nore unsuitable
foppenyersionef 2 erade fred Abat has p sidugsonteptiefat degst (2 grams of residue

e BRE B Gt Yoo RRPRle bncP haP s TEPR AR Yl o025 2C od 0.101
M&s, andi (bphascotieag egbre pmjneﬂles Hait afecivigpnd eegicid compaidsnab tlersame

contain_ relatively high levels of residue. Such crudes
prppsities of the caided®edyl t and expensive to transport and/ or

DES@%&‘IW g@ ﬁﬁﬂéﬁ# gﬂ facilities. High residue

igh tenperatures to convert
t he Cruddsthathoelone or Aldre umsmitable [pyopelnticyithat dloi bt alleow thbesudes to

are typi aII treated with water at hj enner at ur es
beagonem I HabsTOBEs. o PR Setrgen Yo S g s Commonly

ref&féa%%“d,% & Q68581 ng, water renoval fromthe

| ess viscous crudes and/or crude m xtures nay be
di f fDisadvantaged grudenoften ¢omtaik relativeiphighilevathafnesidied Such crudes

te%@dbes %I nﬁ:?ude t%&a?%gn defl Oglpgfﬁﬁeg%droggagggf%ﬁ@alfacﬂmes

High R&didteaithdddundy bd ir@feddt idttieagRmRnges ﬂ%ﬁt@t the dpeRdoleBke.

be added, particularly if unsaturated fragments

Altesnatively gigh ispidus %lréesnge tyniepdlyderatedayich p'a@a aichigh temperatures to

ol TSR o e CREERI ey, LS bbBlsERy, Yater remova
fromyhedlessndsudasl chudes aid/d drudedbitines ivig berdifficelt Using towventional
form ng coke. Hydrogen is costly to produce and/or
meEEH8t |y to transport to treatment facilities. 30 Coke
nray
BT O B eSS eI Rt pen
prd)ctessmg obkydrogdn defictent hgrroearbores, tdresistst qhgmmes af:hydrogep

segally SEd o P adgE Bt B Yo e ey og Hoth oracking
r@éé‘éée‘é'a}é/ @Huéeﬂe %ﬁoﬁ&ﬂr%’ OprG@ééﬁﬁg,t‘bﬁcﬁ gip?éalﬁtln\’;d?ves the

deteri orate vant aged crudes I nclu acid
use oﬁpom@wcahydmsnammtqatamst ema}ober mdedatoahhlbﬁﬁmaatumed ﬁ'agments

ﬁ’(v\ﬁl ?JO i né rét;iéjﬁl\rl I%)@oégehqg ﬁgs{g% glﬁ@% %%grago\éﬁ ttoa a(.endspgrrt !tlo treatment

fadiii{éd52004/ 042222 TAN may contribute to corrosion of
nmetal conponents - during transporting and/ or
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 cofnponents that contribute fo 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
acidi c conponents from di sadvantaged crudes may
wior2a0s/e6a309heri cal |y neutralizing acidic conmponarisuswindiosd2222
vari ous bases. Alternately, corrosi on resi st ant
TAN s coninjbiite toiewtbsion ofimtalrompenentn dudng parsportng and/or

 pgrraE b Gere AR R el S8R comements o,

diSadRanased @idesthapinvbive chefically setfalizimpracids tahpditents with various
metal T'n existing equipment may not be desirable.

basemt Aldernatelyh oetresson-resistant metals 1AY be usasintapspagiation equipment

S e A R e R R
sighifiaght %ﬁ%@ﬂ@ > Chn€lthAEe the uBb 6f etstfositin-eSistaasinetal imdiistingegaipment
may negatively af f ect eqU|pnent 10 used to, process, the

m@Y u@lteh;: desimatle. Ametbgrmetbogd tombihiteasrastonngyinvelyepddition of

BB YRGB 50 o oo o e

dmiﬁrﬁﬂh@ed ﬁh@éf@e |The\r11’$a afl lacbtmsmalnﬂlﬁlbitoisrmy ndatively affectdeqmpment
rocessi ng. of such crudes con an
used 66 i Biosers cr#é@ﬂaand&mh%wyh? orodygss E@EH@@ é% the Sudés.
f
sur ﬁfs&g%ﬁ#@ﬁ c pOSI %ntgfn eREvMY gﬁj%i/ﬁ‘hb’lﬁs of mEtQPcontammants

cat S may cause ecline I1n the
fon ekamplé,ymdfei aadiaig hyd/or iréd. slanmmlbmgmdmgmfde@ qﬁdm metal

i ncI ude or nh&%h}%mﬁ%&p%egeteroatomg%h{? zlagdrfaceofﬂle

Jl’?? Q%Q}E‘fd PRhme! oF tﬁ@fﬁa]fétt 9adH &B}J‘ésﬂs Y 88 aBYRISR the

ect on catal ysts met al "sal ts and/ or
achivicglof the-cetadysh nmetal salts have. been used in

D OGS G ol FR D 2B OB 1 BE3s e e

—+

A suﬁfu} I cﬁ;‘y?éﬁi > ¥ind RItRIEERY. | OFgadicald) lbodnﬁfﬂéldﬁ&dt@mﬁ hiagtgia. soRRGH tuations,

demetafli'zation efficliency, formation of

hayelssadwerseefifset on satplystsh Adkalmetabsalts angiop alkgline-earth metal salts

yutilizati,on oflare e
bt B8 pRiser g8 R e SHBMeabdoh St Bl T8 RriBies tond t reul
infPoRE eesatfarizMioni dfﬁdizenﬁyl;l prodbeticnuoloilt insaifible slndge,ipoot detretallization
addi ng a diJuent to disadvantageq crudes to |owe

efiienn, aration of SHOSEHBIR WFRATARIn BAl1-BY EIKETaso U Mation of farge

q'%gner aﬁl@ﬁ%%ﬁ%@@%g@“@%%%%g %resadva\rq?;ged

cr udgamel pmceszes foe impetvingathe dudlite of crade Amﬂuderwdmluent to
ts to, handl e.the _ di sady crudes i,ti.on o{he

{
@a@ﬁseq gudesdp dopierdhe W ¢ et O QIPpOnE nzso‘i?él buting to

e
pat it QQ@DP%%% 6§§%2§ ngééihb%&éﬁ, %glﬁé?aﬁjéﬂlg%gséﬂc?stts 8f treating

dlﬁi@anhaged arhides die8d Thea@3tstod dilamt Pad/brinatdasast cogls.to handle the
, 1 Ki et v 3,.957,.620 to E k t al

digidygpiagashorpes. whihifion,h difued 0 2 e uichass vt i e

s1ﬁltaa1l:1§‘1'13 de(ﬂea]s.égtagﬁﬁybPSLﬁﬁEh%ZoJ{o EL al . ;rl 4, 127 470 to

al
4 430, PatentNpie3skB6, Bt taGibson esalt, ?49' torGla@m rt @y 3,847,797 to

Pl s SR R Do Rk 555! 3880306 8

Mé@bﬂhﬁ et 81 I G6OP0R oSOk 8l al£4.13b,528 a0 Baid, ar é?m el 27,470 to
2 WO 2005/°066309 PCTI US20041042222 " Appl i cat

Bﬁncblh chal dhzzaolstlo todudionnios elz; 4,63 728! Heredingt al. 4,591,426 to

Kras 54,665,261t ek; 5,064,523 to Kretsc et to
Q0 %23 665531 B Re08k: 5,064,523 to Kretschmar et al.; 5,166,118

Kretschmar et al.; 5,288,681 to Gatsis; 6,547,957 to Sudhakar et al.; and U.S. Patent



10

15

20

25

30

descri be various processes and systens used to treat

crudes. The process, systens, and catalysts described
worRobsnsssepat ent s, however, have |imted appli caiwbsioye/042222

because of many of the technical problens set forth

Asplicaon Puiiasion Noss 20130904R]ca Remolds s 2000195 7o Rencine,
d bl f t
apgaFstovs PrdEeen e St oo K5 R ey TG e stbos, and

c&tﬁ?ﬂ? A&¢rib&1 ARSI Patents hawever| Dave dingitedapplipdbilityfbecause of many
during treatnent) O her undesi rabl e

n
oﬁhgmgnmda:roblnmsmefortblahwa/el y hi gh anounts of

undelrable nts, (f Y -hi
AN, T e s Bhor BN SnghfiaBld atbetl €k example,
relive B HigiefdsRile, SleBlerRly @ 86rrodSequipitlnt ndfor @aetskncy to consume
robl’ens in conventional transportatigon and/or

atiyalyrlavge ameunisiof ihydrogem dwiing Weptmenidr Odlws yndeninablei rsppertics

‘Hgﬁ@? FRE R o A RS R 09 oRBIE rlaively bigh

TARE bfgahRaky biwgid Hetéraamtome Canddorinetal tdntapsinmits)alSuok pﬁb}feﬁfes tend to
i mproved systens, nethods, and/or, catal ysts for

cayse Dreblemsrin senvankignal drnapRstetion gad/er treateientiaciligies, including

R Batoh AU R 0 e e ok I Toenst usage of

hgroganaluring tehmient.t Thay theperis asighiffednt ectmofnic and techuitalmged for
a crude feed with one or nore catal ysis to. produce  a
ippspygd s dpe@sﬁwp ioF 5atalyet|s &areoonpsgra@a&ef fvantaged Gpdes into
gl% FHO?G g%bknventl ons descri bed .
her alsog era y relate to conpositions that
SUMMARY €F THFINVENIAONT conponents therein. 20 Such

conpos |tlon obt ai ne ing .the syst nd .

et P3RS Sereitbad el penerab dv elhUR VSt e ethous f Contacting
a BREY %éa%wn%narmm c sacis Rfc&@é‘ﬁiotal%ﬁ&idt sbf@rising a crude -

contacting a crude fee a hydrogen source in the

prpdw end.dn eeme pmbodimantse nmam@mﬁ@ht gas. nvantions deseribed herein

B S S 2R 0B 8L i

. Smdh\tjbﬁipoﬁlﬁoﬂé m W@tmﬂasbyausiﬁg thecysttmp boditeihods deribed herein.

product, conprising contacting .a crude feed wth a
hydr B@?a‘ﬁ‘@él?ﬂd%o‘i’lﬁe& m@eﬁwé% Reepayng  [EIdg Progiich comprising

cot‘ﬁ%g ¥ ﬁgﬁ,ld(‘:?%egw H\%ﬁ e@%l?lﬂé’gxte E)(f:' Pﬂg bS5 catalysts to
prodapei the muﬂé proguet, whbrefh ambxﬁnd:@ bf Ima;ataysti annpnaen @ cathlyst
the ca ys S conprising one or nore transition netal

coptAiing ¢ the crude feed having a residue content

of I r
o 0 85 e TS S Sy SN s

contasting b kiudg festinwile & hpdrogem sburcenmsthes pmlaench af otder mprechatalysts to

i hieb et FRaDIRI ROt prodhst Sherefiie bR goduct is a
llcﬁﬁﬁﬁﬁxtﬁfe A2phEhaa pero Mpramk fB‘asthn@%?tl{H &Wgs@ts c@iﬂefgiﬁ‘gaone or

apht ha has an octane nunber of at | east
meRGHNGIE6s mta?@uTﬁdsz@M/ﬂmm@feecrhewng waeesidusrcoatenbof at least 0.2

oBioR HF ST poet o 56 i -RuBht B A Ndibe pa07; and

conHl coftabiify CInARRMS Su thiRe %d%f&lu@ﬂia@'ay filoSt 6.05 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
woizessmee3oat 25 C and 0. 101 MPa, at | east one ofPAIMES2004/042222

catal ysts conpri si ng one or. 5 npre transitjion netal

sul f Theinventian alsrprovides a methpd pfinrengriag acside produst: omprising:

ol B e A e ot

podiéd Olohdl @ﬁodﬁ@ﬂﬂaﬁﬁhbmﬁeme dnide@psdiet)cvheldin thet dmde:pmdact isa
product conprises kerosene, .the kerosene havi ng

hmudmxmre Safeang 0. Kl oWRe, 4t deastoneifhe eptalyels eg@ﬁesmggne or

e
gamhsAfr@idierRe ghyn HSrMidRedod c%ﬁledzhyd&STM Methdé D5307; and

cproduct haV| ng at &Pq%%ygm&% of coke %&Fﬁ{?ﬁg the
k%w%%@ﬂ%gﬁglﬁm%ffgﬁﬁﬁ ?gib?ﬁatlcg dﬂeros@ﬁﬁ’”a@ﬁ&tbﬁﬂmed by

a crude ed Wth rogen solircé I n the présence of
ASTHI Methiod D5 I8, ﬁieymtmen@havmg)ﬂﬁem painbit agemgerature hfist most -

i ncl udes the crude product

30 S pspstamprdnrh VYo D306 a0 toe @ode pisduciavingat most 0.05

, I sing one or nore
gl?ﬁlg’r?g ?ﬁ%ﬁerﬁ{xﬁoﬁ}u???gd&a{ﬁ and the crude-feed having a
r esi Theinvemtidndlsopronides & asthdd of prefueing adrudepioduet, penprising:
gram o

cohimgGReeh WA 37 AT0gEn SPHaRITPE BiFSERR 2L OBY of piope catalysts to
px%dgéehﬂo@{@t it Eﬁneﬁﬁeﬁt?}@girﬂgfe FEHIIE wHeRAN e dﬂl&e%l%duct isa

atom Ente atom ¢ carbon
hnﬂ\hﬂﬁ)lxture 8tds auﬂd) ]ﬁbMPaI atdéasaonamhe gatalysts aernpﬁsmg one or

.determ ned b Met.h 0.,.The i nvention. al

R oR ok OIS Beicros e HEv g Thaen A Ot least 02 -
SR per g SCAHAfeBd;CAnd¢OnkSIEiElg %ﬁtﬁcﬁh ARidassuch that

source I n the presence of one or nDre cat ?@%sts to

thecosfieqroduct bassdt masb 808 igramsef doke pevigrem: dferedepreduct with a weight

rofo 38 folic HOG e s A SRREPEL i pk Sofle pradilh St ost 175, s
détedindthabF ASTVPMetioddD6T®, or 25 nore transition netal
sul fi.des, and the crude feed haV|n a reS| ue cont ent

of af’he @arglatl@ glso pypyidgs amethod, rogpetepmprising:
iAo e e
pﬂoduéehzetotai pﬂcﬂuﬁﬁhdt msluelés the anide praduct, a«h&mﬁteromﬁda prgductis a
.CcQ gt act i n ditio ch ihat the ﬂgﬁ roduct. .has
ligiHd gghre ati3b e and: G101 WP gt Jenst gy ot i calglyhts gomprasing one or
ol £ sﬁfc)él dﬂ&al%ﬁ% f B9he LA8e Heﬂ%ﬁv@ﬁ ‘&%ﬁ&u&"@iﬁ'téﬁg ofat least 0.2
resi cont ent at nost 30% the resid

granstof nésicule pieh graur mﬁ:mrudeeﬁdd aaslettonmediby B Ty MSlﬁMl D5307,and a

wiie g Ampie hapEr grane cation (BUCT ot onds Red s fidtest 15;
ar[m%ﬂlgg%\éhﬁgt@ccﬁﬁhﬁﬁ@ SHCHRAY th® Erudb phdiast habQn amﬁc H/C ratio

I nvent | al so provides a nethod of produ0|ng a crude
of B0 IR0 of termpomsiHYE: ratie ofithecrudedfeed, thaatudd produstihaning a residue

oo 87 ErrnS 0 of g eSTIpR BRBRTY PAPRBSBA O S3iped by ASTM

h&ﬂ%‘ﬁ%ﬂ? iR lcRldeRrOdiee ha\liﬁTg'l&t lbik@ blode Eréﬁh%ﬁfaﬁﬂﬁa per gram of

product, wherein the crude product is$
cmilaprodactaendtbe Gaphibie l@a\dmmx\mmmumlwagf atdn@t 86 t he-

cat aJrP{e:f’ }Il%egt?oqlparléosprggldes & mathod 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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nore transition netal sulfides, and the crude feed has
a residue content of at least 0.2 grans of residue
wpaoospsazwof crude feed, as determ ned by ASTMBGIVGSAI04/042222
D5307; and 5 control]ling_ contacting conditions such
Wit Vhereip dfccrud

protuce 4 total produet %ﬂb@%ﬁ%@sm@é r@d e product is 8

i o By S 1) e s o AL el oS Boe or

mBreéPdnsiionhetall sukftes satidethe t‘ﬂ'mde K&:ﬁdﬁe aeesiduuontentof at least 0.2
i A e S AR
cofitoflfE dondtine Bk %tSBﬁ%&?€ﬂ]§(§p%l s hEpe: Bifcphe

v&&TM M:.lédsod 0D2 %%as aftnapkthaj the neftithaghaving af outmmnnlmspf at least
e V@O having.at |east 0,3 grains of

7%%}% %@31par of keTgseno e ketoseng qmpTising atgipalics, st ligepene
%@?éeaqeas? Wg& d&r@%g?keﬁmuss dedimined by ASTM

rmne tho The | hventi on al So
Metid DIgk86aamithe deroséneriravitigni frepzingpoinicat prterdperature of at most -30

G eisarmimgd by o5 T Metbos a6 @ﬁ d%gacm gas oil

(VbR e Vo0, BAVHRE ILAEE3 e bl higthefiEf fir gbbd of Y10, g determined
by IRNRthudBH890; and@trmeds Otdigrmnm dﬁmrdndmtdetmnmeﬁlbqumﬂ“l\{ Method

n'%mgure at 25 C and 0.101 MPa, the transition netal
Dg ide catalyst having a total of at least 0.4 grams

of Ofge vaemHnealm Mﬁ@ébfﬂ i ;ﬁéﬁ‘&d&ﬂ&gd H5de PRIE &fhprising:

of total transition neta catal yst, the crude
cdntapting @ cinadeifoed with ediydrogen sourenin the pmselmaﬁton@ oﬂnxgwreamalysts

5o A i B 0 A B e Bt

cxﬁeé‘ oﬁh@t[‘ﬁrhéﬂéﬁ'hthb eﬁidetphﬁiucfzi’stadﬁwd AfiktGie dms °@land0OSI0] MPa, the
grans of coke per gram of crude product, and the

trmsudm metabanlfide ¢aialys heeng aetabefnt éw@t # gamsefaneayopase -

U%V K'gr e| SI%Ii t%ﬁ% ten%n?‘glf%(gg%e | nvenI?ll on SO pr gvir%ggg%\de feed

haviigdh@fbsidfue Romtebici A least .2 genproidesidue w0 lgrarm of qrgde feed, as
cont.act | ngsa crude feed with a hildrogen source, i,n the

dejpranjuntly T%Meg:;odrmwemdaq: 2 Fepitions stich that the

RO e

productdapa ogbitiie costent dfiay masit M%toﬁ the ramdﬁﬁcdﬁtan of theldude feed as
MPa, tio sul fide catal yst having a
deF?H’HP“E‘PY ﬁgi@%tb&d@ﬁ’? of one or nore transition 30
éﬂllvgﬁtﬁﬁl%lﬁﬁﬁgogiﬁéﬂ RletHoddTprdduheEdrade ﬁﬂéﬁﬁétd&mpnsmg
cat al yst e

feed having a nitrogen content
comtacking atengledfedd 'glthmydn‘ogm sowcein the pregcrme of ofie or mdte catalysts

copfbiiinset Sasbion i B EHAITN b Shodyr i e ik ERLngluces the

cradélprod Qi (whbrein e 6B BESdubLis GANRld hPREreTW 25 °C A Otlb!f MPa, the
crude product has a nitrogen content of at nost

trapfsittiomenetik sublidercatadyst baning & tathleofdeasti6. 4@@115 obont qrh@ore u'ansmon

C roduct has, a resid

Bl RS0 B FIe fﬁ@@ 500 fygg having a
mErSgérpétﬁlté}@ Bt &Nkased.0bD gr&ﬁsl&%tfr bfbxﬁdié fee88ihd the crude

content is as determned b hod D5762 and

feed badog a cesidugreonient efsat dhastel. g'grams nyesxmer 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 hod D5307. The invention al so provides a nethod of
produci ng a crude product, conprising: 5 contacting a
Wor2005206639d Wi th a hydrogen source in the presauRUSH0042222
one or nore catal%é conprising a transition netal
Tes

capientiofiet wastA0yeof idne sonteat eftha erysle Send; herpin nitrogen content

B T e

Metlﬁﬂsms:mn metal sulfide catalyst has a total of |east

rans of one or ppre transition netal sulfjdes
per @ eiRventionylsg piovides p aicghpdafppdusing ¢ rade produgls pomprising:

5 U8 OBl A0 B iy

ccﬂﬁ;ﬁuﬁﬁ@a tansigon ihetlisuifide eatalgstito produoat eotal mbdwndt thae awdudes the
granms of residue per_ gram of &rude feed: and

01%:‘6?1?’?06}1% Wersinths crudepreductise lignid mietre 4125 °Crand O 1gd MPa, the

helahe SR a0 el 04594, BESHSYAR st

metahsuifidesqfer gtanwoftotal Mabition mivtal MalFdé Batalyst) tiendruds fesd has a total

NG HioonSFos Bt O BrsiediavilRe ot S5 b RE and the cruce

feb®BAS a ﬁ@ﬂu%%%t@ﬁw}& {eX5tTR2 SRRt red gﬁﬁﬁ f fiuRe tellYand

ASTM Met hod 863; and resrdue content I
cairoling conthcting ﬁ@iﬂmomutinﬂhatﬁs ©fude Hhreduch higsat muost 60§ grams of

TOVI des ieoﬁg of ?fgjé;c?ﬁaé&\%a{fﬁ)tﬂ”ﬁ%m%&gﬁfatmost

909/9 'éf ﬁfé NlWlF'éQ:oﬁkﬁﬁ@ﬂﬁ@ cﬁfde Fd, e rRTeSprodic hiia Fesiddl content of at
conprising a' transition nmetal sulfide catalyst to

mpste@ieel the residue qonteatiel the nde fend, antbwhernsin Ni/M e content is as

ARy AR B et e RONE oyl el S TM

MeitlodI)5307havi ng a total of.at |east 0.4 grams of one .
or npre, transition metal sulfldes per gram of total

t r anEhe ingentipeadso pravidesiemethod|of producing m%?epméw, comprising:

coBfffie St el iR fiioath alioc SR pibach o bATE o patalysts

congprising strarstioh eetalosul fide catdlyst enptodGcea tptal peochict ﬂmtsmdhndes the

e R B e ﬁ%ﬁ? pidEr s a op e 25 1 20 DP1 MPs, the

trenSftioR Betfsuftide AR dea tdthicorayichsto.4 gfbh?erf oﬁé ot hfore

crude feed, and the cru roduct has a“resid
transitioe metalfsubfidespet gramafdétal nansitivg mietal s;dﬁﬂeeaatalm‘t, theerude feed

nef St ot o2 8o YT PR ENf e BSpCCTATdE 258 and tho

cr@tfd REIhAGA B YeshENMonRft AYRE43002 [BeafY of rEBidué ﬁé’regftthﬁf crude feed;

al so provides a nethod of Srodum ng a transition netal

and gpnirelling eontastingconditions suchdhat tbmrpd¢ Bmdgct bais isnlfurzcontent of at

b 2024 44 B8 Bk Fom 8] G3pE BP0, PP ety Brocfieflahyesiane
cohteat & Ansdst 80% dfeherdesidné Qﬁ{téfﬁfo@thascﬁh&c felill i lhtr€in Wulfer content is
hydrogen to form an internedi ate; andreactlngthe

as|dﬁt6§nt¥§6| §tAS T Vethod D4R9% aniiyesidys cosemde as determined by ASTM

ME&%&H%%Q 4/ 042222 in the-presence of one or nore
rocarbons to produce the transition metal sulfide

cat aledhvention also provides a method of producing a transition metal sulfide

-(I)

c

_m

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
woibds/m@aeioydr ogen source in the presence of one mIT/UR2063/042222
catalysts b5 conpr|S| a transition netal sulfide
i the pirgsence: af ome od sroze Ry bonsrto pueduce ke transitiondnetak sulfide
crﬁde pr oduct , mhereln the crude product is a liquid
¢ re at 25 C and 0.101 MPa, the transition netal

sul f iTde isRhAbY 8lso pRIVIdds 29 fethod bEMBHL¢IAR a FRIdRIprédilct, icB/prising:
the crude feed havin a resi due content of at | east

contactipgaguds feed svith mhysdspgegrsamicsfin thelmesen%qf ongsor more catalysts

bRy BRenon AR R RS o el by Wdeiibtnces e

chigel ck WHefdih tHef crade prodiict M@d&ﬁiﬁuﬁ'@sﬂ ZHAC aeh0.€01 MPa, the

of the crude feed; and wherein the transition netal

trspsifiorimetah sulfige cathlysigomrisesa tansjtionmetahgnlfide, thinerude fed having

B ek o bl BT Waviind by

ASTM MéthadDFBOA lcontellidg bmalcoﬁnahbnmuch lﬂ]ﬁaﬁ the drde product has a
hydr og entoformanlntermlate greac:lngt

resiue cAmlgnEateat quh3%é|0ff the Tﬁﬁ @nms e i5A& apd wherein the
uﬁR;ﬁoJ&%g{aP y S Pﬁq.lk& i¥b ﬁlettﬁ'efré)gin% L3R kikibA ﬁle%to%idg and a

Su e ca e rnventron rovi des al net
metal palothufoitn @ teansitiod enginlatitkymetabsabtrmiture; reaﬂmgtthe: tramgition metal

o%‘ﬂé’#ﬁ?ﬁﬁ%ﬁ Bt B arbioget ot b e Yo R RN
1ﬂt&?ﬂcﬁ% B UI fhPPrasit of Wr%@ret}l}@:d‘cﬂ%ﬁs 12 ]?A@Hﬁée the

h

IS a mxture at 25 C and 0.10 and
h‘mmme’eﬂstﬂﬁwcagalastl east 0.2 grans of 20 residue per

D530 i C:ﬁg‘g‘g‘} %‘8 B’E"V?‘f"é me?fa”ap%fnrf@%l@f”mge ngf%g*fﬁ comprising:

: ca{t&ﬁm@ta Ridefedd Mgt a fgde & tHePR6ende BXQreiod hddé catalyststo .-

20

25

30

the vapor at 25 C and 101 MPa; and form ng the

 produersa tta pueduct thabineiudes e crudsawodichaulesrein s crpde product is a

AR Rt B RIS Ml R0 R Rl e 02 groms of

rdsRiug per/gramadf drmﬁsfeed} ad ddtephined by fA STBDMéthed mhmmmg at
at least 0.3 g of 25 aromatics per gram of VGO
leggtagomtionef thy cmﬂ Ivedyrs as axampegcongdprsing a aoowngafabﬁsvapor at

Z?ﬁgen?lbggf I\F?% pro W@ Eiaé %qﬁ%ﬁ%? %’%ﬁge gr ude { has, per

granpeficrtde wrodyoti atilexgt 0.00b gtanastofmgplhthathel naghtlerhaniingaraociane

ke o Tt Op latht D U1 o OFf OO e Y APV Tkt . grams of

afoties %?éiﬁtof V@@{a%‘d&te‘rﬂﬁwﬁ“b?@ l\fI@cﬁgd @@@/9@' atld a 51%5?0’65 grams

cont en | eas grans resi due per gram of
oﬁnesudae,faeédtermsledbyekS’ﬁ"Mé\detbgd DAYIM Met hod D5307 t he

Vpa. Tab et a5 S bl soiing s ol broecomerising:
caHRAHE la'crile fe&ARAth @ Hdlogah 36cOin the Phisbitbe dffas ind}gafé St catalyst

havi ng at | east 0.001 grans of nonocyclic ring

tozaprodmeuadgtabgmdgctathatanclndqsnhm:udaproﬂumemm t‘h@@m feed hasa

R
ASTIMetHod BSI (e cAdeqb&ICT TR nfbethd A5POhin@B3W4- MPa, and

The invention also provides a nethod of producing a

the cuwls nsedtibas, pergrami oficnute product: at least 0.001 grams of naphtha, the
naphtha having at Jeast 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 5 to produce a
woabes/ospsoeduct t hat includes the crude product ,poWEs2e04042222

the crude feed has a residue content of . least Q.2
degureninecidy ASEMEMisthod D38k pideast DOQE rasesof < Gl andlfrmget 0.05

b STM Met h ct isaliquid

gﬁ%ﬁ?ﬁfeéi\ggf’afép%@%g&yf%g ?dga, angjﬂtgz'e crude product
has, TREhvetm o provides #methodiof pasdukingst crodprodyetaersnprising:
of diesel, and the _diesel has at |east O.

tans of : _
coafia h 5ids dreck it B UFREER BRI 3 e PESHHCA S} 3t jreppanic salt atalyst
toﬁ%&@%%%@j@?ﬁ%%&t %%ﬁ@éﬁﬁe Sl %roﬁﬁ@c[rﬁh;&%invﬁ@cnﬂ% deed has a

east granms O ar ohati cs per gram_
reSifiud/5aterd of dElesst 0 N@ems\of ERidvetpengraB6@f @0de fead, astdetenmined by

ABRROYIRPHDTHNT ipe DR ATaReb A RS r”ni’?mﬁety a3 rana 0-10] MPa, and
R SRR HrdlfhePd ;ﬁ&}r%ga?%{de POJTR: 28 16260, OAOREARS bF Biksdl, and the

ogen“source I n the presence of
diese] hapatdeust 0.3 pparhs cPdramatits pet gram opdieshlors determingd by IP Method

S S8 o o S SF RS D) B Bl 5ty tfomacis

i 68199, fo5airatheabiesidue,
g%&u;of V86, & &?&Fﬁgﬁbﬂﬁﬁmﬂ{oﬁ@éﬁ%, SRt eRdst 0/05ak sidue, as

grahs o per gram of crude feed, as

daletrdned e ASHM MethddBSHBd D5307, and the: crude feed

has npnocycli,.c ring aronmati.cs. content t r i o
o1 anEbeRvRRa FroVftes A ad e el e §afbrofRd edfadrisng:
cdritRfing 3RPudedBéd Mithiagdfcpeh airco s e gﬂa'semrw afl (sdrgdtiasalt catalyst
20 during the contacfi ngq at nost 0.2 granms_ o

. of .
torpraduseartbiahprodhetithatriecindas the prude pradnet, wherpin the cgyg productisa .

. lltglg% %#E%@%?CL@??EO 1¥Padhé @]r']ug]; FSIIHIE a1668Le GRitenit of at least 02

al-ance, "a such that the crude
oRFROFSdsidiRDeR gRBNOTMald feed, a3glemrmnimt ibyASTivitMeihod D5867, and the: :
| east 5% greater  than a npnocyclic riﬁgg @romati C B
crgde fesdthapp momgcxcﬂlgd@gf@%gh%{:@p@phof}ﬁ §/ 1Ljgzatps giymonocychc

i Yo AN ot IS LU Mot uch

diircthe cogactingrai deospd Gdwahs oflpredaghang that grernos condegsable at 25 °C
o5 MBS e o 0051 L o i B S,

! OGS of & 164365% great
s the (1Al ploRGLUASH MEifcFelliIMPORUGS ol of £ 16405% greater

tHeRa, mérveydicuite dromdtitsmeontent ofthe wendedpads mthersin monpesglie ring
0.2 . grans of residue jer feed, as
W%F%%Wtwm&w&gﬁwg 30 crude feed
has gRe plvehtidiSalsPploRies a MRRBERAoduRinY Aeradeproduelf torsprising:

per gramof crude feed; and controlling contacting
comatingianmedesfeed withathydregen souree i e prasenneof 40 lgprgpip gelt catalyst

t ent t t, 59 i .
SRR € Bod i PELAEE S B SR it produciss
ligSid iR B 275 &id NRIIMVIvR] the dride 188l hab a\EidR0EnGmé 804 least 0.2

CTl US2004/ 042222 The invention al so provides. a

grapishf desiduenes grasn afcrade faedcasgietamined hyghprMdYlpthod D3307, and the

oGRS 5y B A oy B S DEAROMESEgh O ot
abOtHirolipssstactil@ bordigdnnidasch thaethe ctidie ppodudthds anvdlefives content of
the crude product is . a liquid mxture at 25 C

and .
ableasd Vagazter than dhe alefinscasutanh ot thg CRIJE deade WUREEHPIEHR cpptent s as
d8rh588 by ASTM Method D6730.
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5 0.2 grans of residue per gram of crude feed, and the

inorganic salt catalyst exhibits an emtted gas
woghbRes3mn of an enmitted gas in a tenperature FCEIUS2004/042222

bet ween 50 C and 500 C, as deter ed b enpaor al

Anal Tes inverttion alsn grovidesra product, comprising:

act | 1 r oot
coﬁgasc{\ Ep 52'1%5 ufgg&g% h?'%g%r ess eg* tlh% Bgersgﬁrréé 0 r“g‘g, ic salt catalys
tolibdite Al pridustehdtinsludds thoérude pmnlatt sheeixi ﬂth:eude product isa

liad mars § 28 Cndd il BaHe st s ihizebiut Sasentof at least
0. b[@éd . {,f’l%mﬁhégergrawo@%ﬁld@ fORE hedRfin &’g&ﬁib‘ gﬂﬂeatayeremans an

contacting a crude feed with a
erbmé& gaemﬂeomm@f anremltted gaseneﬂempexfanna range rbg‘arman 588Ctand 500 °C,

cattal yst. . to produce %éoég ﬂﬁ%}g% t |n ugg‘%ﬁ?%ng
rem%e cotr?%éﬁg ca@gg%%gggﬁe%a?@c%%e& of resﬁl}}ﬁ‘lms of residue

paregramy forudt peodndts of steriost308 ofthe ug content efithe cyude feed,

wheR ke oy e%eﬁ%%m%ﬁ%ﬁﬁ?@%%ﬁﬁ@ﬁéaﬁnd e

| nf | 264 {REntRin 1@Vides & thelivsd ofp é:@ﬂ@lpﬁ)duam cﬁnpnsmg
as determ ned by Tenporal Anal yS| s of roduct S

cmmagm cridte feed mth@ hydeogen souree inthe Peasprie @rnénqrawae G sl catalyst

e R o S B e o

hﬁtﬁﬂﬁﬁkﬁﬁ'&ﬁt@zm 41 0. 18 MPa; tha Bikle Fedd has atredished consend of at least 0.2
control ling contacting conditions such that the crud

germS ccsumspea grags phierade fad.dhe incsganieeliaptalyst §P‘£‘R§S"c§fat least two

B R B AR oE AUh B BB Bionof

| acemit®dlgab ait'emp@mtﬁe mumpesladietafiinsduy Fenip@aBAalysis of Products

CHASapberein sl ioieBntempigreeR oot Gl § BSG

grgﬁt@g#&% 1bG%nk Bf fHaGwR, € nitkal 3Altd A GREDSChdperature of -

o produce a total product that includes the
thenmigamc oalt c:ttalysm anddontroHingmontheting cenditiorissueh that theiceude

mxtuyre at . 0.101 .MPa, the. cr.ude f
oabrias adend ont spofanaih arasts Gidiper Eip df g product,of
aﬂﬁaalse% &f ﬂi&’ ?es{cﬁle Qontefit SRRhSEMIIS %Edeh&Ser\ﬂeMﬂhél@ﬁatcnt is as
7, [ nor%anl c salt catal yst exhibits an

dammmadibgAeSTMM@th Bt an enitted gas in a

E'Z?g i eg@?%fé%yﬁ?éﬁ%?@y S pg?&ggncé%ct s T %ft comprising:

c@lﬂﬁ’ctﬁfgchdd#ﬁdd"ﬂe& RethGydeogen @eutet irsthelprésende ¢f anchongeniotalt catalyst
the crude product produced is at |east 5% greate

to praductewetowé praducithatipeludes the crude grodigb wvherrdd the, roduct is 2

T3 20 0 PO, 508 OB 98 ot 0

srtﬁdeﬁaum@rm Bficrade€ fasd caspietetmizied l:qma"rMsMngmd D5307 and the
contactlng crude feed with a drogen sour %

inorganimeadt cofalysh exmbl@wrglt@&gps @2%51]1%? ancegiged g3 aatemperature

ra(u%é %gtﬁ?ﬁcgg%g?g. Oa&mcﬁ:%bﬂ '°&§$§J€e?&n£%&m X'F%fl% ﬂiﬁﬁ?sés W:“?fo@h&s (TAP);

afll pddudibg thd d?ﬂd@prddﬁ:t%ﬁdﬁﬂah%vcﬂumesfmmmdnbredma qnfochx;ed is at
| east 0.2 rans of resjidue p

r.ar f ude feed
leacb o g or R CoISBIEIOL o8 T feodhe (s Vaisg s ghsured ot 25
°C and 0.101 MPa.




10

15

20

25

30

gas i,nflection of an emtted gas in a tenperature
range between 50 C and 500 C, as determ ned by
woawmsweasosAnal ysi s of Products (TAP); and cont riiisego4/042222

contacting  conditions such that during qf‘rgg gq%%a?tin —
at bk ingertiop-alsasprovidey 4 UCHIE 3,0Tude, comprising:
condensab " %n i

copfudifg anief 55 win g ePn Sl Kpg s elta i M A Bl caalys

toipRYRIRE iaQBtaBprddustthatiificlodes thetrodel prafdupt; ediersimthe zrugie pdeduct is a

i mbgete §2aHEam 0. | HeMBAcibe RS Srecias e oh oL gl pfat least 02

Pl B Yellaue LR BRAFUEG T 1488 AndRAOBIRIanidialt cafif)stEabith emitted
& Proqict = aiher e n

cri ro € crude product is a@ liquid
gasiiﬂﬂ%aien @faﬁ&n&tﬁrghsf @n lamétnp@&uretmnge:bemeeﬁ ?bec hed F0°G, as
residue content of at, st. 15 0.2 grans of .resi due.
deermingdely bempprghiAnalysiy of Brogdupty é&1 ﬁﬁb%&ﬁﬁf’ﬁ“%‘&lﬂﬁ ortaciing
YRSt orithctAB Sk fo80.2 Braind SHAEGaIHOBS thalare not
co‘ri]laiéh%é}é%%% vveenaﬂﬁ' eg%lgg%%g C 0as d@é ter mi ned
cdadgnsabledit 25 €Cantlital 0 1Ra nierfigrmed peri gramiof cydedyed, ag dejermined by
rate of 10 C per minute; and controlling contacting
M®ns such that the crude product has a residue
cont SR imveNtRIrEASE frolilles 8 ntModf prédiciiita §afe frodittDéomprising:
crudgﬁgplrngduct, ofﬁrgt oSt 30% ofﬂrt he resi duepqontent ¥
camfacting azeuderfoch with@chydvigen epurce istha peeserastafigh inerganic salt catalyst

T RENIW A N e

LA Rk ke et 25 COMA: 10 1NNIPS, e delrle feskhavinign residyel cagent of at least
source in the presence of an inorganic salt catalyst
0.2 gramuefresidue pen grrmynd srudeifeads ard thednergaric splgcatplystdas a heat

it o YRGSt B Bty Eq 00 Vil 200 0. n Blpeiineaty
diffesdntitlescamithg Blofimetty (D8AY,1at ATat8 of 10 FEmer minute;sind wentrolling
per gram of crude feed, and the inorganjc sa

t .
cquiacking senditiens wieh that dhsiTuda propsf hepafesidye gontent xprpfigd in
gﬂsag#g'o‘f r&?&féﬂ% el ¥ Fadépro ﬁ??&f ANGos?BOIT theREBA Eéntent of the

ts o e“I'norganic salt catalyst at a tenperature
crude feed awherein resid 66 Contem nwassiter@inedry ASTM Methoddyp307.

O F e Dfcinaciin hn provales p kchad ot proffucing HroBE Biedfle, (ferising:
ccgﬁﬁ‘,‘i.rih fa PhdOReP W UH en 3burt® i the Pesehcel dfanlivszalie salt catalyst

30 content of the crude Teed, wherein residue content .
to produscecietbtal pradadt thet ingudesibe trude poBiBot wherein thewaideingpduct is a

TR RGR AL . B S0 Ry s o s

. 03RS of Rsidie peY gamsTRnede fody, hﬂ@ﬂ@aﬁbxgaﬁia lshlt carblabtyms ionic

to produce a total product that includes the crude |
conductirdty, thatie et leastitheionio ceadystivity of at lpag opg ofhe inorganic salts of

2005/ 0663 PCT/ A I, QLU I lojh 35.
UG PR P PR L A g el ayah b B0l 300 1B: fnd
cottrolipRSdonthcting 9b@dlt ol suck fiad il dpwde [goduot his sresidee tastent,
the inorganic salt catal yst conprises al kali

t al ;
xpbesed irygramsiof residuecs erabes cRIq predwatielia mqst 37 OFfegesidue

| S A aldaly - o b oy BBl Mthod
corr S5 Rl Pl 1988 S b AP e on @R e Reteyi by I et
pagomic ratio of an 5 alkali metal having an atomc
nunber of at least 11 to an al kali  netal havi ng an .
at onifbe 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 fromO0.1 to 10;
and controlling contacting conditions such that the
worae0soges@duct has a residue content of at nostpc¥8§2004/042222
the residue content of the crude feed, wherein
liqesi ixture at22E ands0.281 YR ap thei omede fogd g mvesidue cont8 3G 2t least 0.2

The invention al so vied a.met hod r.oduci ng. a .
R TEROUE £ 06 TGP e 8 ARG Sh A (o Buali metal
smst B herely ANOALHISHURE Gikal} i sHESE A afkalimtal dafiaR)hsd the .
salt catalyst to produce a total product, wherein f he

quahdnetﬂe baveansatemiceyinles of atieeshil l,cﬁfndeﬁt lﬂaé‘rame adorpic ratio of an

e 53, RO R | DS Ao

naﬁ]blelegéétepu}i&a of is A& 1dh ﬁbmmet ® 105 ahd SOmﬁo}mig édrtating conditions

nmet al ~ hydr oxi de, and t al kal i metal s have an atomic

suehibatrthe ﬁrudc- prastict hasa readw: qxntqné aEat rapst 39%40d the residug content of

sy 550, G A oo % B0 RABE B AT Mo D207

gr eatde itveation dlsb provides amdetBel 6 Rodhitidg 4 orulle product, comprising:
' produci ng_ at Ieast a ortion of the total_ product as

can%tmgra cradmigedh i geaspurge Potheinseiente efipn ipengapic splt catalyst

e e b W“E*XE‘E‘%%H} o B0 81 Bl RS BB Ot epet 02

gransd of 38ddwaf pekr lgeans of txdide feedthe iriorgdnid kudt aatalgist chmpeisesifikali metal

séhewl Ql\éenth‘gagtal Yo) Brow dlensétaiaéﬁepgiggg f %ﬂ‘&%&& ngg andthe

a}ggfl'i’néal? Q&ea%xﬁ&‘ﬁ bérBf&ﬂ@asPi Saﬁﬁ%?le‘aﬁtd?x@a't&ﬁ'b%tﬂwf an

t catalyst to p uce a total” product, wherein
aBnahmatﬂénuﬁngan atorie snuhber oftai least llotfo aantalkeélametabh@mg an afomic

st it 115 BBt {6 1P ol iSpm R Sr e

. w’ﬁl Pr&@Rt aPLeark; édﬁ@eﬂﬂ‘gait'ledﬁ?ﬁ maﬁbrmewfap&nataisl@@ dnd 0.101

met'al hydride, and the alkali 25 nmetals have an atonic
MRaybed fasming the emsle praduct whezain thepsudeqreduat das & resitue gontent of at

met al _ha tpom c nunber of at
nfds 8% Bt R sbsi G Blerit YRR LT © MO O e
gr eatThé irveationldlsd Srovited amisilsd dfipesdueink 4 &ud®product, comprising:

produm ng at least a portion of the total fproduct as
edhwithg hndrogen seurge isghe prasense ofjge iarg#tic it catalyst

t(\%%er - nd‘Pﬁé it e e AU el S PR U pricget 02

gristof 3&iGue3Rr gfani bﬁcrllés feddghe ok ganic wit datadyst codprifes atkali metal

RGN AT RN ] B nd th alal
il ag&ﬁe%q{&ﬁs RSB 66100 1 B8 RSERE BnhioPflc AR A8t

t catalyst to produce a tota
mietat haddeg an htermie nuiaberafciti isast Mbe ar alkah meetalrhastingEnadaric number

sedishtand V8 faciedee o L Gorfiotiad foagf ot of e s
PRABE/ G435 Brich R4 2R AioraISHE e G634 0600101 MPs and

gram of ctude feed, "the inorganic salt catalyst
fanmm:guhs exide @mcbuct, wﬂleaam thelcaide preduct hasa tesidue wentemt ofmt most 30%

kal Lcﬁl earth f{ﬁt Elts or m xtures thereof,
& fesiqhe sRtentof the, erude metal salts is an al kali
et afh &k BaR Ao ﬁi{'}@fdﬁé Htﬁeﬁﬁ)d@f ??dduc aﬂirﬁdé‘ﬁﬁé&u@ Ncomprising:

atom ¢ nunber of ‘at least 11 d co 1 ng
cmmmgtaucngledmblmth erydmgen satre mtthepmsem:e of apnmwc salt catalyst

t 3Q%.0f,th
toi e el et dhotites He GFEs mddS Cpere SR Broductis a
lidifid A8kt RS ACndAIOY Nbh RS HBS REd has a residue content of at least 0.2
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The invention al so provides a nethod of producing a
crude product, conprising: contacting a crude feed

wol20é5/:®edaydr ogen source in the presence of an ipgayGs2004042222
salt catalyst to produce a total product that

giams| ofdresidueiper gramiof grudel feed, theinorganic saibcamw@omp@mm Or more

aliRl Fostal st Rh€oriopiei e st G apls, o7 Pikfufes hdof, wherein one

ofthe Akafl imdtASAAYR Rk RBlaPéarbonafls wheRSh tHehkdlQE@RHabe an
salt catal yst conprises one or nore alkali netal

aﬂaym ownbersf ableastdr ; angd eonstolling oeatasting honditions sygl thet thgerude

res t hereof rein e kal i S, e
A Bpteat S ERRA 20 oo Folop b 1 Ul e,
wheRipehidig ot 4d demEned by ABTM BRtfyduds3ay oduct has
a residue content of at nost 30% of the residue 15 .

c ont Ehe inyenticnealse prowides a methaskofaredycing aierude pradaph cpmprising:

a3 A NS PR et AN st o

tonmmidean 68l F] rodaetthattinelgdes the beide pRrilct)iwherein ﬂwdmbqﬁoduct isa
source Int e presence of an inorganic salt catal }
ligyjd smineara 22 "Cond 0. HHoMPe: the srideferd hag agesidue mm%o at Jeast 0.2

SR8 Bl 4 108 i 80 s s cr o

alical$ mated hgdrokiges, oné oaindre alichjnﬁh-éaﬂl-gnarr‘ssahﬁ, orasixtitres thereof,

o a5l SRS 2 i conscing

I e
c\%ﬁtﬁnﬁ st tﬁ.ﬂﬁgf E{a'ﬂHF PHuC ucPhas reikivd Hc;rﬁéntto!'i’ &l 185t 3090 6f the residue

erern s have an atom c nunber o

-congers of e cradedead) mhegdih resifuveaontzot isag detormined by ASIM Method

Déi@,} the crude product has a residue content,
ressed in grans 0f residue 25 per gram of crude

+'pr oduRd mv@:ﬁtxc&tald@[%bvﬁ@s% tettiddcofipesduding £A4&plodaét, EdiBprising:

crude feed wherein residue content i's as determ ne
cqnjachisg mcmsierersl wilze hydmigen Btmremm the, pwsgtwemf aRiinpagaric salt catalyst

torcE B@Egtaﬁfﬁtaf) g‘?ﬁéﬂg 1‘uli]eéie'g‘:i one lbr nbre J!n){;%trh 883}"6 roductlsa

liquid nﬁmw /S1MCand . W1 MPg rtgaamde $eekdthas aaésﬁ?dweadon&ndof at least 0.2

wat er,, e hydrocarbons,_ have carbop n nbe s in a,range
grpmg of 168% e@crsrﬁ@@m&ﬁség flae opgRRICSat CQUBPHiSSS Pl or more

algéh %Etah ﬁ@degeogﬁe%r gam C sa T catEﬁ?yst exhi bi tElrs?'U gnd whesein
the ikiatienbta) s haverdr amm:nmmifer aﬁ atelmat fl &ganganirolling contacting

%@'@pﬁ?ﬁ%&ﬁgﬁ L g;ealtéﬂ 3‘5? co%&n&gefe{aegswlg}ams of residue

gmﬁ bPEgs gﬂ)dhé’tgbf)ﬂ‘%ﬂoﬁ a8% éf%hé’@s%gg 5619(@1@39’%& crude feed,
PCT/ US2004/ 04222

The 1 nvention al so provid
whereinadsidie @niait s asgletermined bypk$EMdvigthod MBD%l ng

contacting.a first crude fee an |n ani c salt

ot TS il HroRAE misfiod of bindBihe HARBEN oS Smbrising:
contdcBAs chld@ feiSwiEh bRAGR MRyl dathonY S (e %seﬂmff%ﬁnorgamc salt

the first crude feed has a'residue contéent of

caadyst and wategtherbydspearbasischazre parboy numbess inf & mlgthﬁmm & to 6, the
el e PR O Pl T D B33 g e

andthé Brokd-aR sft cﬁﬁl}%ﬂ%ﬁlﬁ% APdmittad §a§ RAR& Al df1a8 ehiftéPgas in a
bet ween 50 C and C, as determ ned by Tenporal

tempetafine pnge bmdméf’ §C(amr5130 °€ past detarming debys EanapatalcAnalysis of
Progl?c% (TAP); and producing hydrogen gas.

1z



10

15

20

25

30

with a second catalyst in the presence of at |east a
portion of the generated gas streamto produce a

wbabedepsooduct that includes the crude product ,ponngs2004042222
the crude product is a 10 liquid mixture at 25 C and

0. 10 The/myentiertialse pravides amethedheofproduaing a anide poodsict; ¢omprising:

cimige 3o Cir ity SBHR bbinl sab sgfff:ra*‘meﬂaﬁér%%%n%%gf gfam o

g&Herdt® b @aPEORET, &heegas%&eéxh %oﬁa@ﬁ@xng Wy akogen,vaRfein thefirst crude feed
i nvention also provides a.netho eneratl ng a gas

hast g esidpe eontpatiofiahlgast Gebamamstal mgwaledqeu geam effirsierude dged, as
dt: 0

BAELanEASTM Rl Gheidy. Lo FRERAE AL sRb B oigen

ematga@nﬁlegﬁmfﬁemmd geinRelempeRin®r lliéﬁwéeﬁ@?ﬂ), caahd 500 °C,
det er m ned ASTM Met hgd 5307; and ie%ﬁeg?atl ng a

a%dqt@mwect %Tganorgl Aealisis ebRisdnats (AR} sogeting @ snopBf crude feed

rat| 0 (g@ % Yxc!?lirhgg:'[']esrmnoxt?3 ke eségfr' “’%e’gal"’ §as ftgeam to

pmtlucteemﬂal @rcaiucif that inoluded the mﬁmo@xmwm ahdm&@ prodictisa

:1

.pr. duc crude product copprising: 20 .conditionin
l(ﬁﬁg Capnd @&Qla @} an W&@m&@n@cea&a@dﬂm such that
o 5rr}n@re rbﬁﬁ’é’ﬁr‘ﬁ&e du&%m?%@@?&qgasﬁo%qglauve to

condi ti I norganic s catal'yst” to produce a tota

reppastive bnd: bramore propertiesof the seond erydedebdct ,  wher e| n t he

cr d roduct aI .25 C and
e et inalaSe il b fetiod atsRadtifien ge dheam, gomprising:
cdn%%hgg cfudd fREBwith ah &drgMfic BAL catfly@Th e FEdHEe 6195?55111 wherein

and controlllng contactrng conditions such tha

the conde ferdahsacresidue eontait ofal ldast 0Sograma of residue pes gram of crude

to Rl S BB 07 ol B s ol R stroam

cdlgngﬁm NEarbsn ASnGEHE Y %&ﬁboﬁ)dloﬁ&'r%maﬂz% a molar ratio of

he invention al so prOV|des a_crude

eswbeamqneﬁldeé@%rqaﬁmghmw A lessid31 hat have a

P R0 RS B B comprisi

comdrtmmrg aginbipanioaaib thiblyst; aurcta«tmgrwraﬂé feeé whhtdhﬁlrogen source in
h f.th f
xticeip% |oq%g%tt&n§¢so paraffins to n- Bara totar%%ég({umﬁm

I s
m%‘@?%%%ﬂ‘g? PRRLRE Hlrdn 1 &ﬁ“ﬁdﬁﬁeaﬁ?’. SHGHE TR, B2 °C and
0. t@b]s@aathb@nsie\/ﬁct&hautgﬁ tesmlge comignt afias teastt)? gamsadf regidue per

S G 58 P “apttoliie Spieotng cpigigns, Seies issrudioRmauet hos a

reSié é&&&ﬁ% ge?dzin %‘i’élrﬁﬁ bf &b’ﬁih@ﬂeﬂﬁ%@m%@%r&@ﬂ%f 3PRost 30%

C at 101 a east 0.001 grans of dr ocar bons
ofithe ﬁ:sulub edntemicpf ﬁ%@;adajf@d,rmecmnthm m&emt deteamined by

t MPa, and at |east 0.001 grans of
A%@S@ng?é%\}m th a boiling range distribution between
400 The avéhtfoaide rrdvidea &d@&oﬁpéﬂoﬂvﬁ’émpﬁﬂﬂg W& 684rBons that

t he hydrocarbons that have a boili

a
hay gbeilingtrrege dstributiorbatwegy3 Qf’(l:mﬂpﬁSs"él (Ildl@%r?ﬁi aif (.1 sMPa, the

i h
by R8Pkt pralerf - priaRis Syl it raio ofghe iso-
pagttifs 9 moskatihsASAMniEY N9 ds dBR¥Bfhed by ASTM Method D6730.

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

at least 0.001 grams of hydrocarbons with a boiling range distribution of at most 204 °C
(400 °F) at 0.101 MPha, at least 0.001 grams of hydrocarbons with a boiling range
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The invention al so provides a crude conposition
havi ng, per gram of conposition: at |east 0.001
wonressss3d napht ha, the napht ha havi ng an oct apreTVuSZOEN042222
of at least 70, and 10 the naphtha havin nost
&Oﬁigramso_f

digribetian betweat 204 %G md300:C #hla lgwﬂaagﬂm
ARG S VT g Bon 5000 0396 801 e

arflfat BHRQTRG0 ICEaRR of Byéatabotsowits 8 beilingvanket distribukésh egween 400 °C
ASTM D5186, and the kerosene havi ng freeziqr;?g poOiI nL 1
andt538 °Cdiyf0p SFLatd)- Bl MPayapdwhenpin die Iydrocarbang;thi dajs 2 boiling

TR R g St v
rafib SPHRISVpAIeHing i6 tedeparafiipe of ai mostHadian geteprmined bASIM Method

conposition: at nost 0.15 grans of hydrocarbon gas
i s non-condensable at 25 C and 0.101 MPa, the

non- I : i .
or antie R AR oo XEBE ARBe B5Rp0rIoT iyl POS frath of compositon:
atlea(s@.()?b%léﬁﬁal)s,of m?phtbn,glln néphﬂmﬁ?mg:mlﬂfrﬁmiemtumb@r of:at{lﬁmh'?o, and
as; a eas . ra na a na a .
(o B B R AR LB Pl S P ;Ofolgiﬁ%ﬂa&? stermined by
A ofHoRT673h; HAEREO.001 gldifs dfYeRRLAE EWribnd having at least 0.2

reezing point’at a tenpérature of at nobst - 3

0 C as
gramg ef atonmtichperAsain ofietoscheDeadierminet phaSEM BSésf and the

having at least, 0.2. .qrans of ,aropatic b~Ol .
keposeae Enave a S Gne ok B GpoRest AR BER BT s M Hajuned by
ASPH MRtHa I386Bamd atnsst 0108 grass sfaresidig, e defeymmed by ASTM

Met hod D5307. 25 The invention al so provides a crude
Methogdd2530V0on, havi ng, per gram-of conposition: at nost

0. 05.grans ,of residu I sntz& f?%m% %},{:&% ition: © ...
D5307; %eqbggsaﬁsocprgg%es %«?rggng{:%ﬂ%; rocar ;%4 t aomp osition: ..
atdsk b.ﬂ%é&ﬁﬁﬂ@f@cﬁédakﬁdmt gda thad is rn-comdensable a€26 2CQnEY. 1 MPa, .-
0.101 a; at_ least 0.001 grans of hydrocarhons wi.th a

thp spr-carrlensahlehyrreearbon.gasdisvvg bt 0.3 gares Rengpwvitha .
0 ; - | .
oo bl frofL 1 A0 O e B o hor YRR sl oncgas o
least 0001 Giarhdaf naphtiagtietnaphtBdhavingas odthne myubayofablsast 70; at least
wth a bgiling range distribution between 400 C and
0.g@13g1@m(s13f%§9@s?1}e, qce@ps%q[ 2 g-ﬁm.gtp F :ﬁ attﬁ%lperapme of at most -
36‘%&*}59 El@{epﬂgh%d 'bgﬁ?sm'l\kétﬁgd D208, o6l $he kehbren® Rtk werRAst 0.2
20 and 204 C conprise ol efins having term na
greims o eronmatids peamgtam| of kirosereaes dejerimined piaASTMMathod D5186; and at

2005/,066309 .PCT/ US2004/ 042222 b ith a

mﬂg|0a($50 g,rg{nisg.faqm Fedd C%?W%ﬁﬁrémfmgmpz bonds to
ol ef TRSinhavidithlsd fbeidBa chilay BbpOARsE hatind! per gadh ofcemposition:
as determ ned by 'ASTM Met hod D6730. The invention_al

SO
atpnasy DS grams of wesidueyrap determised by AST Methed BS3RT:@t least 0.001

conmp@si tion: at. t..0. 05 gr r esi o
EBEF v srethbyrs A bet Heaed di o dlon G fSatE G po °p o
0.90 VP20 it 18ag1020001 'eard of BydEvaEtoRe wathtdlssililgrage disoibutiog between

range distribution between 20 C and 538 C (1, OOO_!;), -
204:°Clancb3GA Hoat 510149 PR aHeasbll 0Pk aams ofdiydragarbons with'a boiling

L
hRbEBOnRSAIDY bAEAYdMBE ARG HIRGE Bitviden 4O8.SC Ad 308 °Gr(#y060 °F) at

of olefins, as_determ ned by . o
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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ASTM Met hod D6730, and the ol efins have at |east 0.001
granms of termnal ol efins per 10 gram of olefins, as
woekes/osssed by ASTM Met hod D6730; at | east O. OC}?Cmmmamzz

of naphtha; at |east 0.001 granms of kerosene,
dduibleolsonde witha mglanratiocefiefins haying termipal doghlerhond sgmleﬂns having

i“ﬁ ?mfr'{]é]gfgl?lk %05%31 r}egql (Jﬁa?%t @? %r%%%eﬁﬁﬁw;@%%av I'ng at

| easthOindetioh Bsdpro@didesatinds compogdtiadnhaling] pér@ramaﬁ‘ composition:
determned by P Method 368/ 90; and at_|east

atgn@aw %fgm%m@aea asidetepyiel by el Mddethg Dééogt anfl@t least 0.001

e

andl m’ ‘@?a)oorw fas Qiéf&@&leﬁllgmsiﬁw Metho E¥53 0%, tbé hydrocarbon
conposi

i e ANET L5t

oG Re Dby AXHRFARR DG 10, B Rod? gl Lot i B8Glefips, gs detepmined by

ASTM BRHiodDEBD, giichilie odéfins heveoaidedsd ﬂﬂOWgtdmsaoﬁteﬂmnl})leﬁns per

bl B S5V GRSt Pt
B T b

gtand &F kerdsend, ian determiyed dbysﬁtS'li'M Metbod D&l %@n .09 lagrams of diesel,
538 C (1,000 F VP det STM

tekosekPamingee ook 3 AP E P DRSS HF Bt DS, b1 R by I

Mitiddl 988/902 28 atdbast DiodY ?‘fﬁﬁk of vaéﬁwﬁ‘gﬁi ot WG@)hﬁlM &GO Having at

gramof "hydrocarbons 25 having a boiling range
ledstdt 3 gnamsmcsamnatms pangamg/V GO, ax d qtme@mﬁ’lgl\'fgﬂwﬁﬁsm-

| ef j - .
Fegs#ﬂ%inﬁﬁﬂu‘ﬂ} elgl‘?ffp gpgﬁd'@rsfgmp?'\%égparv@%%%t g@iﬁgo%ompomtlon.

aﬁﬁétm 0105 dHfimb éﬂre@mhfafafsl crefelﬁmid rbypd]gsfHWMem?wr:ﬁoa atdeagh.001:
rati o o | SO-pararti ns on arartins or a

g@gmdéﬂ:@dwwbagwﬂhsmlmmpfbwmﬂmm@t AR R0T %95. (zﬁqo;g) at .

ORI B GRIRRE A Bl b bvee

20t@ and BeEPOut (AETTVME! bﬂda@ﬂiﬂ)m’ graamgbofitydreragiond withia boiling
grans of hydrocar

b . ol
et S B L s it
f %egiaéb% to | o} o
nge ‘?Fﬁp %ﬂ?i?igﬁ'i‘%&% ﬁé@% &% C andwgoo %dg?ﬂ 800% {100°F)at
OJ‘l/BaMB&t, ak detsﬂnnﬁed)ﬁjl A@r’IMM&ﬂﬁodeZi&&?c andwherein thiy hydrocarbons -
@ijﬂlé)l_aL adr:?&g dg% Shus bmf‘@?mt Sgoac and 0%8)9111%0&‘)0113

A A s o,

détéxrﬁm@d By ASEFM dethad NHZ0; asd atdeast Ri00 grangs fprvaiims.theparaffing

oo BRSERES S, SERRILH ok KO0 Cos:Bnpfng 48 f poraffins

H-B

‘OP&'YH&’#@dﬁaNét&nnﬁecPﬁ* AsT™M Mﬂﬂﬁfd Dé73.(C4), the 4

corrpounds havi ng at 1 east 00 1 grans of butadiene
per The grvantiof alsmpmmﬁ@e anugle cPmposior AeYing ner gem of composition:

R MBS AERE AS o B s oo

g@m%%lf r@aﬁﬁarbeﬁs mra%ﬂiﬂgqaﬁ SibthibatGObE dthehst amgec (400 °F) at

di stribution of at nost 204 C (400 F)_ at, 0.101

01162 MPx aplpast@:Hegrams pf Hydsecarbensgvith a boiling range dlstnbuuon 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
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with a boiling range distribution between 204 C and
300 C at 0.101 MPa, at least 0.001 10 grams of

woygesmeeso®ons with a boiling range distributi omdmlsmmzzzz
300 C and 400 C at 0.101 MPa, and at | east

hydioadrboref witly d boiliap bage dnsttxhuﬁnﬂimﬂvemmﬂ(h%md 538 °C (1,000 °F) at

0. 13%%355'@2%5&%%&@ BR8RE il afeprip e i Rertops
haﬁﬁga%ﬂ ringetfi iy xgtF n Md&E&l N ototeandaoal Cséonhisise @bmpounds with

on or nor e nmetals. In sone enbodi ma*g{a
a cﬁﬁb@n innsbeat ofoh(Gy),she B ommplwds having ebleas O mams ophhgadiene per

%5 nore of the nmethods or conpositions according to
gf@h@ CHoREPRAUBAS- a crude feed that: (a) has .not been

tr e%]s;ﬂnd H“‘?%?@& piRAdes ad:‘rédd donSsbsitiondaoingf pacgrammﬁbmposmon
di st 5 npri ses conponents having .a cggP
at moste05 glamsef fesidueriattlnast arooa granewef hyssocarbons ¥gth abojling range

Gonbonat et oo TR aLARE Pt Oyef Pl % b ot s of Bydrocarbons
MEPA Félﬂﬂg 108 8istlibutibh Detveen 208 |°Q\Mn&(300€Cait oa 01 cma/mmeast 0.001
I ng range distribution 20 betwe n 100 g @@gﬁg@ QC ¢
gramns @fmmomps withca bailing rangg distribution BetTesn 3081 BoCa
e
befvRa@0d °Ctant 338 POt DA0MMPa; 400 gftaten dhaf(Dg@ms; bigt lasg than 0.01
grgnsm%o(n%)fortn?\;ggggtggg %%%{mcr i gbfxﬁeeﬁé a'sg | eéarsﬁmr% aﬁcajﬂ metals,
di st &
glr 2%' gr#‘ié ﬁﬁg?gggggbﬁ%q%%ﬁbn%sﬁgﬁomé irPéorhsiastiionOwidl éne or

aving a boi i ng range
méte of thehﬂéth@dk die:bmpesmﬂ}ﬂ@ao’doahmg ®0obe Gvantion, aeTuderged et: (2) has

ot rgrgiedp R Gl DR A DA el B ol fes

. co&@?ﬁperﬁg hdviRSh c%?aglgﬁuﬂbé’ﬂ%o% ahardras afude feed iy angas 0.5 grams of -

rng ra tribution between 300 C and 400

- suth d@ﬁpdﬂéats rengraat of @ude fe@ddolc@:\ams bydmgarpersetysh % a portion

N

il - 40101 St o 1
andQdCan. 104 o6 boilin Bhea diewEtes %emﬁ?;? (e a3 8664 ato.101
MPh, and rgeboélﬁ‘g%ﬁé%@@%bﬂpﬁﬁ BASR£ 900 8¢ Bhd Jod U EPEI0 DM, (4) has,

e 1 nvention SO pr ovid I n
pef @Fih BEdérh@e fesi fl 168L0.001 grmisofdiydtdearbons badsg @bmhng range

digbyeen ket 100 76 2B 108 6 61668 by b ghRa S iying a
bo&%?%%ﬁgggﬁpbﬁﬁ% ﬁ&W&Eﬁ 16¢ Odggh@ gm;) o af Wy 90 PR, aﬁ@ast 0.001 grams

ydrocar conpri ses net han
ofdiydasearbons nmm@a bmnmgmgermwmmm@mc&m C at 0.101
wat er; and/o her eo

M@%@@%@@Ql gqaﬁ@ qf mgqpppxﬁyﬂn% apes [3?/418% gangnﬁrstnbuuon between
X onpbrlsbf‘{ 0% Wiol ﬂn Pa. Oe[nd a@lé&&r@oaf orhf o By MeESEbONSs having a

I ons acco to the invention, a nethod that
bdilisg talgs distributibh beuweag 400&Ciand 79X AC ot 8401 Mg gennas a TAN; (B

hap djorh Deke Sy SRS, Dy s, GEg - EEhp R WPR e B orude
fe%%@ggﬁfé{s%s {ck@lt Afiim, :‘iﬁﬁ)l br mﬁ&ﬁ'ﬂe@ therdd?) %hﬁ Fﬁ@sstshﬁhr

catalyst to & tenperature o east
ardidét (O mitnozena@ohiaiming 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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inorganic salt catalyst to a tenperature of at nost
500 C. 10 In sone enbodi nents, the invention al so

WO 00s/668309 | N conbi nati on with one or nore of RWBUS2004/042222
met hods or conpositions according to the invention,

a
()18 gaus; (B) cantprises meleculao hwdwgbmg(r}_aoommﬁes Helsdydracarbons; (d)
one or re cgtalysts and controlLliln ontactln .
comprar PeaRe, Sihane. SEROE PRI el XSRS yetsp 2nd/or ©

. rams, at nost 0.15 grans, at nost 0.1
nné;rmg%rsstge%rogat nmost 0. 05 grans of hydrocarbons that are

not IncmgieredbtiEneats, #% iGvention@isbQrovigessin egrabipatiqnewith gpe or
gram_.of crude feed, determ ned, b :
e 08 UaE OGS gREROS TGS FERBIPRLLIS e o3 TpEHGS el Bhludes
coﬁéig'oﬁﬁg, t?e %r%ﬁld’ﬁ&%aﬁﬁ%tmréﬁl cofiditions the iveganiecatalystn
rom

a rang .1-20 MPa; (d) such.that a rat]o_of o,
cogapsises: §a)thedting)the iswganie salt eatalliss te pderaparatute ofat 1qgs1;300 °C; and/or

range from 1-16100 or. 5-320 _nor ' 13 -
CHiaas s Holartetl shebRhPa rlbeitiy f Rieafi 306 ¢ sl sbdlfig the
inérhnik Qalt Bithl?ktttofﬁ%_ﬁp&ﬁﬁﬁbfﬂﬁﬁosfﬁﬁ)ﬂ ®Q. i nhi bit. 20

formation of coke in the total product or in the crude

f eedndomersmbodiments theinvenjion(also rravides, ip gembpination Wi one or

t . . :
il 4R e Bl TRpd B LR B B Bl gompries
cofiiAn®8 endle deadofitls bhsler momdatdlysty d catrhllingaontactingeenditions:

(setoh hat e the SOREpOOE BTN BORBCREPOR, ks T ghimost 1

ol S4B A SEra byl e e BRI =T od 010
MPh astefopnedipat grivaof antdetfedd, hi dejermminedby mass badange; (b such that a

D

90%, at t 5Q% t %O the N oft. (o N
- cogipchpieerays i maings B 10 TGO eliel b BRIC @ g

Jr i fiuo pPal @Y sudk that a 1466 bf 8 @46coas hydesgen source
prg‘f%gﬁg?ng?&%gﬁgg%‘%f tﬁ'e(qgulllfur caontent gf t he

totheicadé fed:is 1A raspe fromial 6100cor & 3Rfbngrmalienbic materyofithe hydrogen

itro . f .at . t 04 00, (At B :
o S e RGP s RSl ot
foSthhiien 6Mte il He totdCHrotiiator 30the keuderfasipdypingdhe torasing; (g) such
resi due content of at nost 30% at nost 638% or at 01
thatothe cagle produstalse bas al most 805 grmb At FRg .03 gramseat uost fy

h t hat ig i
rfitunrcl PlosE 08 RniSor SR FhA] be hids prfoct (hfach that a east a
pdtEbhafte ,incﬁgﬁﬁb bait dr‘.]milbftds iaumit-lthﬁlid orkiqpd atssh contacting conditions;

recoverin t he net hano I e Cr e 0] X .
(bt i oG SR8 TANLOF ShiBpst PO aie ] AR dEghe orude feed; ()

NER f t o,

suth 648 PGS rp BT BB VAR oniRE et HEREDIR, AARGK S0%, orat
mbeA0Ys of the NiAdFe contertl of theicredé feed/ (ki suritbat the smude product has a
S et e BB 415838 i e
@ﬁ&&a@ sudh OH Ble crGiPHBRuhaRh nitRspen 80eRtRIFat invst 90%, at most

e respective one or re properties of the crude
70%est most GD%s orht st 0% fahonittoged cardendiof the drudet fred; (m) such that

ﬂé%e%{)g%é ﬁgs?%{prs@?lg Eéntgﬁt%?@ﬁ@ggtf @g@rﬁ gﬁ%}; ]2)(?}{:,( )a§ gllj)gks% of the
re%)ir?l'% c@?tgﬁ(tdcff‘fg@&uaé)ﬁreﬁ;e(nb SuchdHRGniRokiR S corpredeeetianth the crude

I'or to or during the contacting. In sone
podic{oysntisthat the crude raduohcahprisep msthiagek and the method further

combi nati on with one or, . nope of,the.neth .
CQUBRASS: Ter NS BP0 TS PYHFCRIORe DTpik fregoovered
weBRdbt WRR 8dditional crude feed to form an additional crude feed/methanol mixture;
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that conprise: (a) mxing the inorganic salt catalyst

wWth the crude feed at a tenperature 10 bel ow 500 C,
wohersmisssod he i norganic salt catal yst is subst amcTrais2god/042222

insoluble in the crude feed; (b) agitat] ngl;the

anil heatipgrthe additiona} stude feadfmetbangl sixtegisuch bt FAN of the additional

contacting t rude.  f | t ' i
cryde; ey trecﬁlﬁet? }eﬂsﬁed?\gg 2 FPQ%S%? Wﬁg%rd}g%ﬂg)@ g’r%?ﬁs eéz:\sm&t%oé crude product
chif g2 nébst YO%aklaRlORLBE rdspettive bet urifprd prepentivsief the crude feed;
prodict that is a liquid mxture at STP. In so

(@rswbb dhatrenemounted catalshi lh CoNBHngZ90¢ Sges Hgm 1-60 grams of total

C i nati.on With one:qp. .
csBBREoh et e AR O SO T BB s et o e
crideTBEd Hréck to©Pl {he@ontactingde. feed with an inorganic

salt catalyst and that further conpris

. gs. (4a) .. .
pr oV domg embediments, thedBYRNEEN Alfg PFOYIdesy ) Qﬂl&?‘é".‘t%ﬂn with one or

duri t i na:_ (. ' ' -
o R AFH kg 1 S 0 i
thﬂ:%gﬂlp%é: Ha) xhﬁsiﬁgm(eg;m'gaﬁc sait diatz:iﬁat azdri;lsﬂ(ljle artdetdfh@ ata tfmperature
rogen source: (c) sprayin e cyude. fee o, t.he
bela B G ahe PoTasRi Bt crBlySLB LRIy SPEle IR e orude
feérdé ﬁ@bﬁéﬂ%@%g@% fu?%h]&?ﬁ thidly¥Sih theerlle feRaSdndRR(E) ntatting the crude

e surface of the 1 norganic salt
fe€drivith Yiset inodganisait camtystinniypresench of watee and/onstears ¢o produce a

id [ mhj [ ith . f
tofborgg that inciigridhs ure Patucntiitise R RbFnbat T8, 4
et RRdohB dnbodifs ?& in¥&ftoft alsoorded, itl€orhisiastiod with afe or

inorganic salt catalyst to produce a total product .
modearf dhermethiods orl easposiopsadcordingto theinvention, agpefhod that gomprises

duced por . and th | __
- ol g prge fred ERL P iSRisple B Vel frat e FGRIKBETe) -
. providfhk sMath {o% didRLihg Gonepritd 8o Br dtiii contdeting;qb) furminggan

condi'tions are controll ed such that: %%) he_ cr

: t ud . :
enpulicnof thefomudereed wishYalar@EiOF BrioBHRSHRS U aridesfeed Padtheinorganic

oiling r ' ' i OR; . Cor . .
solf tplBPareE oy BoBbd it 8 soiitihe bitke K38 inf e Bputacting zone;
an@/cr{(@) dontadfing Bteamrwitteilie dubrgamic salt dakedyst v erleash paribBy remove
0%(govi des, in conbination wth one or nore of the
coke fieathe sprfacerafdhe inopgeaicet Ay to the invention, a

o "ol QNS S o i o

mértdfitlyststhods er cunmasitibng acchBINIOHEO ﬁi\@ﬁﬁeﬁg method that comprises

PCTI US2004/ 04222 I i i i .
coRfaGinf  GOI8 G 1R e SRR i AT Brarodnetiap P! BfbdpEwmerein
at @g{ﬁg@iﬁgﬁ of BIRERI loalst is’ﬂ‘?&ﬁﬁé&d%ﬂ alvapb) nd theanthed further

catalystor a transition nmetal sulfide
congirizky sandehsing af(lejst h pertiontofthe vappr ait25 aend ©101 WPag form the

ciriton s So o papdio b ¥gRko ol . ) Bl Bhbcnc
ﬁﬁﬁEﬁﬁbﬁ&g}ﬁe@c SHeMBtwitH a s tdd builsngd 1abBe tistridutisn] dndée (b) the

catalyst; (b) has an atomic ratio of transition netal
criude protlficircompris¢recongPeetshavioge s¢lyeted API gr¥itYr ansi ti on

met sul fide cataglyst.in.a ran f.r.om. 10205 -

Fur (P IR B b onDpaTaifar iBiin Spb b g it ke or
mBRY & thOFRHES 8r &mRRiond hedtRiifg &) the hnvelttom|asmethod that comprises

m xtures thereof; (d) further conprises one or nore

camtdeting perudedeedhwith pabae oumeresatalistscand thgdhe eae gy merecatalysts

or nore al kaline-earth netals, or m xtures
are nonacidic.

18



10

15

20

25

30

10 thereof; (e) further conprises one or nore alkali

netal s, one or nore conpounds of one or nore alkali
woRbsslge300r m xtures thereof, wherein an at om eOTAIS2004/042222

of transition netal to surf Ir in the K3Fel pS 14

cat dinysemeembotiments, ke nventionesalso prevides.da 0%3’5'@%‘% with one or

mﬁ‘ielgglﬂ?e W‘gﬁg{jé&tm‘%?n?%ogwﬁ ansi ? gt(?rr%‘tga &enﬁaﬁ,'né)%ﬁfeé&nﬁbfcatalyst ora

trdfn‘s’@i'&h Aaawalfllel@talyst (Hal: (B)idshaetotal ofgirlease8.4qnamsyrat inasteO 6 grams,
| kal i ne-earth netals, one or. nore_ 15 conpounds

o losr 68 gtk o146 least it QFBRERGOD metqlnsulﬁlslﬁ% riaan bt FernSa
a%ggé %%2%8' %ﬁtgﬂor eda%i‘ysﬁgp hastah %tld) Hf ﬁ:ﬁlfsmon metal

i on ms a
tocisﬁifél‘n1 Mihe ] 316314 dathlynge the wasltidnRetal sulfide mhalastmnra cange from

rati o of the alkaline-earth to,the transition
0 & CRfwter comigeoRe SR a1 O B <opgnds of one

TR RUP i ORI PRSP S S5 i ol
eamnﬁetalﬁimﬂ o¥Ridre coinpounds\ofiohe onnmresaﬂkgirmadtbsnetaln or Imxtm'es

corrbl nati on with one or net hods or ds of one or
ﬁlﬁbﬁ@&%@%?@?f&@f@ﬁ@ﬂﬁ r%‘iP TP CPpgomnas ot o

m’&%ﬂﬁéﬁﬁﬁé@s‘f@{ %&J&ﬁfes bRerd ¥ WRGeinhnSdtétic rhifo §PHFEnsition metal to

I'nventi on al so provi des, in
sutﬁﬁin tha ii;Beo9is tchtatyseonthe transidometah sulfide hefakystds in a range from

Oéf nfﬂ;i %]'5;) SWS acc,glr glrpnqgrpé{caj} bog! 10 enttrelﬂ% on&‘n&aﬁs \}\ng{'a%tge from
@F 0% 'IP@ ﬁﬁ’th‘é?@m“ ridiRofe bf Mded ﬂkﬂﬁle%i‘tﬂhﬁet&l& Odfie or more

ums he Periodic Table, one or nore
cmmmmdmdﬁonﬁorme@ikaime-eanth mtala. pbmlxw nereqty ghptomic.ratio of

Col 10 L
tr?ﬂ)gftﬁ)r‘r’ln‘ﬁgﬁl @ﬂ%’@@%ﬁ’&d dprrses @Wﬂggﬁlpﬁg%@&myﬂ B

mFaeéﬁ e £r6h (CITF: bA® al atGkNE Ktid offthe dlkalinecdatthanatal tohlsr ansition
t he |ron sul fides are represented by the fo
meta] is. mpsangmfmr@ aboves0 fonl;42)} WRBEr ¢OmRRFISEH EPE: @ghﬁa% comprises -
Z; fter contact
Ripa Ot iabitplscfRERS, 8ol {18 Wpdar < 2
trang Wzﬁﬁd&&n’c@,ﬁh& hrventien also provilesrincombinationmithone or

DR RidhE Mg ph SR PBEd? TS TRISTC LB KoP

nms of total support per 100 grams of
°ca?&q§f° E‘ﬁh%ﬂzoos/ 066309 PCTI US2004/ 042222 I n some
enbot Mesnbddmemm vibeiriventier also providegds combination with one or

conbj patiqgqn with one.or nore,of

oG ibs FReEing 96 BB JorTae b B PEHEot o granprs ot the

trgﬁé‘itfﬂlﬁﬂe@l sﬁﬁﬁé@%ﬁt‘& i WBIcA (2 ebibflSe 6 &li¥6r transition metals from
conposition t conprising mxing a transition
Cobhinals k0 dfthe ﬂ?dnadlnﬁtahle, R or m@refc@mppun 5raf P8 OF Bgre transition

TR N —
(&) ?ﬁ?é%fteg fd)rcﬂhﬁﬁséﬂﬁﬁﬁeﬁbﬁﬁﬁase&ﬁﬁlxtﬁre@ﬁrbﬁ gultﬁldes wherein

'ntefmediate with sulfur in the presence of one
thedram stm;lfbdeemxbpmsentcﬂ by theforaule Feq-nPanbereibdh uh%gagge from above

o3E R Kbk Tt AT L3588 st on

ofie RALSHPY nlehis bMhe bfi® 6 bk trdhsitioa neisl satfides iﬁrdm @nd/dr (h) are
hydrocarbons while it is reacted with the sul fur; %653
deposited cmaemmaoots ansbhe trensitipe metnl gyldide cetrlystis RhROS grams of

(ﬁalslgb]g of anca?aﬂ%t 100 G, (d) in which one or
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hydrocarbons is VGO, xylene, or mxtures thereof; (e)
in which mxing the transition netal oxide and the

wmbghﬁssal t conprises: mxi ng the transition netEUS2004/042222
oxi de and the netal salt in the presence of

de- hmmmaeednbmhments,dhtﬁ inventionalso previdss, in combinatinn Wighyone or

5
ek oo BB 8 oo 0 U8 0Py o it
trafsARHEMEG PN B0 Pst Compb3itibA thelihéthod ecaﬁpmsim trﬁneng a transmon
Internmediate wth sul fur conprises

eatln
metal bxide andra enedalisali tq fosm; a{ransiion pF el agt mmtggsgeaMg

the,?.%ﬁ fpt D Qﬁ.@’e&g%%%aﬂ%@%}%? W?l'h yEiﬁd%ﬁ n@{_-( ' ariﬂtehlﬁ@mate, and

reaGiRiEPthe $REmecdita HithRalfihia the piesdnes of ommmora Imlmarbona to
crude feed that conprises, sulfur and

progrucs the transiticn metad sulsde petabyst (Q)HEe mﬁtﬁéﬁﬂlt s an alkali mctal

ﬁﬁ%gﬁfwé @6‘%03 S ﬁgala cor EI ng t 0t g%%ﬁ?iﬁ%gﬁ biquid
hydrBeArBeny whifeit is ﬁ@dta:l with the suifur;(o)rwisicls one o moresofdhe

| kal | carb
bydipraborhae A PpiRBTt OL A ERAPEC: B i Richone o Fraaf e

hyé?éar?&?s 9y )@I&{ca@l lh.l)%&l%@ Lhe?éfﬂ"r @Xirt@Rich ARingthéRAsition

Ine- ea oxl'des,” or m xtures thereof;
mefat bxilRandthemetal sauﬂmmpmes mcmgyhn transitiononetabexidgpaed the metal

al kal i ne-eart,h net.al drj m xt uyes o)
salt ) th 6RW°|?§B§ %Z@Qu‘r’ tef, S‘%B’P 4 P fyine ThowEt Paite at a

' te:ﬂfe&a | m‘&r}& &Hrl SOa‘?leﬁCdSﬂii @cxﬂiﬁi@ £ dsf8d gaste at a temperature in

15«

ne- ear netals, or mxtures thereof; (e) one . )
a rangerfrore 3004600 §CD¢D isrwhich reasting the uaﬂennmtaw‘é gomprises

R
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30

terRpeituld intherakige &@&I BOT3H0 <T; abier () ﬂﬂﬁtlfﬁ'thmrmpmpnsla whtacting the
one or nore netals fromCoI ums, 6-1 o?ﬁ# ggg_erlodlc
catglyist eompnsitivnwith @erude &edghat cpgmpnéq%sugfpr a.hyggogen source.
i nor.gani ¢ I .
| not g eRBodmelf 3 %‘Ze’#‘ér*ﬁ’?@f’f*@ﬁy% ARt S or -
mdrB of thatnadthiGds; or %bmpafidommﬂmlthmmarfmtnndammorgeem sl catalyst
or m xtures thereo i um and/ or magnesi.u
theg camptlmse(aapna%@emﬂ*%h!)ﬂﬁmg %Paﬁ?i’*r QRS AP Akaling earth metal
! fdleeniRs, on
capfia@81of Rk SeLofs TR BF MoPOUIRAP idlHL BRI, e or more

allﬁﬁiﬁé—bﬁﬂ@ﬁﬂtaﬂ) “p@3Rided) il mistmresdherndfy (o) 0ee or meredkali mstal

th d I b
YRS RRErE! MG AKAUARERE 1A G, ol BRREREeRPE Wftpe or more
sulfifes BF Sl r‘?ﬁoﬂe Rt Hhetalk! %rﬁ%cﬁ@'@ﬂﬁd@ﬁﬁtﬁw ok lgore alkaline-earth

I nvention a provi des, in conbination with one or
metals porafhixhires ﬂrenehf; de ame or oo sinides of or-eigpereRikaligngtgls, one or

m%?‘éﬁﬁ es,p&pg? gr %ﬁ?ﬁﬁf@#%—- Sah! eﬁ@&?ﬂ%ﬁ%o rat%‘g‘%f #ﬂ%lng @fthore

mé!ﬁl%ﬁ @Shﬁins@m Sthé PeAédETablB s nidre abmpewasds of dn¢ or more
an al kal met al havi n%ﬁan atom c nunber reater t han

méidlsifrom Cnlmmseﬁhgboﬁth@ wodic {Tgbls; ormixtuges fgteets (gl pnegir more

. th |
incrgepip anciskenll: opd SBRFRATL SREhE %t"?%i.‘“n%ﬁ?g“#a Bporates
hy@nge Brifly usfe‘b)f 115 cakePsts (hh Eécﬁﬁnoﬁotadaﬁlm alibidivim, n:’emaﬂrﬁ oaméxtures

I um potassi um and rubi di um and each of th

thereofmd calamnnmcwr megnssiting ) & SupErsels wHus st 0, & potassium salt

ong H5 pilunt 5l SRR PTpiehuh S et i e, O RSSIum

sodi um pot assium and cesium and each
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of the atomc ratios of sodiumto potassium sodiumto
cesium and potassiumto cesiumis in a range from

w0 2005066309 (€) at | east three of the al kali net pCEUSLM®4/042222
potassium cesium _rubidium and each of the atomc
hydtide; or prixtyess dberpofiand;the sedium sali sompsisessodim aarbepaigysodium

15 an esl LAium s, | - 5. i
yroR i, St i SP ieees dherkeh; Snd B isfifbsindedt?
conbilA 8érh® Bmbbdimeangtherinntionalse ppdvitdse imednfiridstionrwith one or
conpositions, according to. the inyeption, an, .
maye pfthsirectbedsior camppgiions acepiskingstiortie MvVEniipb AR Inorganic salt catalyst
RS andl) hhethi@ln hRfEnS 4 BRY diodiR3tib B aff KRN kR having an
coni umoxi de, calciuhroxi de, nmagnesi um oxi de,
atzdg)ﬁia Iﬂugibbﬂdf diﬁealshyldtocﬁnailkﬂli metabhavingan atgaiicminnber greater than 11 is
oxi de, nickel oxi

e, zing oxide, cadm um axide, .
ina rangs At Qilde 4; O 2 eﬁitdweﬁmﬁ#g%% ?mgmﬁ é?fﬁm)and potassium and

D P
atialinnetals arngodium potdssionms and Wm@mhmf the: mhiﬁrm'éos of
SRR PO SO o P A RESBRRiUEE g Bidids I & fgee from
Ogﬂr '1?"52 _r(@ AR thrdBFfThe KA BRTs ar@ 96diAin, PBIaSsium, and cesium, and each

al'i'ne-earth netal 25 carbonates, one or nore L.
ofithezdtomiz-retios of sodiua torpodassiving sediunre cesiurmpard potassium to cesium is

if esmgont 11128 90 e bt of b DR eal b bifBipum, cestum,
ridiQitinfl @fid chdh STANDABRIE ABoYbE Pot@RRurRfo ca¥hung pdtastig to rubidium,

met hods or conpositions according to the invention, a

ané centem o mbidiveds indrange fiopy0.4 e Pude feed wi'th an

i nor gani . I .| . C ot . e
act | o oy PADRASANR, KBhnlchRn alflordilfed Bl Pnibdtion with oncor -y
nSofb oF tetméthdds direhpogtions avcbidéngiioahe inventidn, anidfonganic salt catalyst .«
and/or (b) the in_orgaéﬂc %alt cat altyst IS . . . id )
cemRtising dsupRorbmgielak and:Ha) e sprporiaateripl omytises zirconium oxide, Yy

chgﬁggbﬁﬁatlﬁa%fe Sl &S ik oiﬁlePﬁ)ﬁigb%gct‘ftﬁb ifimina, germzinia, ron

-

nat1on one or nore of 't
oxttepniskélioxive, zinc oxidenodmiurn loaidenamtimonyngxide or mixiyeasithereof;
saljt catalyst .that exhibits:. {a) an emtted,ga
aholor G iperRted in e smmx@%?&#éﬁfﬂaﬂ&e?r TorR Sqils B Colymas 6-10
o9 @R PeibdiiT AR 3h0B6RBR RaldodRd POt 2rere ntetdP fofPSolumns 6-10

wat er vapor and/or carbon dioxide; (b) a heat )
of therBsiriodierTable; ane empeorealkalemetah garbonasesyensorworesdinalignetal

250-450 C, 300- 400 .det i b j £ f i.al
KRR e o8 Pt Rl reral P53, Bhd by e btk s o
cHbOHAES, oh br AoRSAIRERAIAINES HydrekidaNase origbeatialine-carth metal
200-500 C, or 250-450 C, (d) at a tenperature of at

hydrdes, aloranixurextherepf.5 diffraction pattern that is

broader than.a -ra iffr. ' e . .

or o S BippAiniSalsdhe Sepliph s B AAdsC I hetioipedon yih one or
1668 O tHeQnéthads dreBinposifibskietording/io thé invRtids, atniehiod comprises
| ess than ionic conductivity of the i norﬁagani c sal

t
contagtinga cvde fred vithan inpiganis §alt pafalysiibats (B dbg eatalytic agtiydy of the

ARV 6 A B0 e 0

ihdtgaiit sdlncatdpstiineorgiano sl added tathel orade fedd) t hat
exhibits an emtted inflection in a,tenperatuyre, range,
as ddné&eme prbodignemspthe dmventine alse Preiadesniy aHipatiopyath one or

rﬂ?oé'g ofgs%%é%ggégroqlcbﬁgoﬁﬂgﬁ Jc@@ttdu?g {5 hd ﬁl%ﬁt%, Eﬁmﬁ?éﬁﬁdjgaﬁ catalyst

that exhibits: (a) an emitted gas inflection in a TAP temperature range, and the emitted gas
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Ti, wherein Ti is 30 C, 20 C, or 10 C bel ow the TAP
tenperature of the inorganic salt catalyst; (b) at or
webmseca30M AP t enperature; and/or (c) at | east POBRUSAG4/042222

tenperature of the in%‘rfganic sali1 catalyst, 15 In

compﬁsemwmm@q/omébq exide;dh) ahes tigpgiiipR SLa tomperature range
bef R SOProBRG e B4 0r 0RHO0 o ALY dffeendal scanning

cal%ﬁhien‘lg?, 13l heiting rdtdaf 10FC per minued) (c)(@lPSCemperatude inra range
sem - |%§| d at |east at the TAP ten‘pergt yre Z{) LBe
betwrsn @aRiS90SE) pr 330-43Q,%¢;, (dhpicp tewmperaise ghaf least 1PQ °C, an x-ray

ca i . . ¢
L Bl o020 o 020 UUBR o, O oS
cafaBRPBA6WI00 °CS ahdler (&) aftenvondifiohimgpienixt conéuetivityhatc)0t°Ri that is
inorganic salt catalyst exhibits an em.tted gas . :
less ghandenic sandyatiyity o1 the inorganie éalbfa@wﬁeh?&rra GBW%E%“‘B%@ a
sol i . i .
500 1 g8 S Binforks RS AAtoR aled pRoviBgth corihiniorbaid e or
marebf themsthad RFEGohpwpitions aocerdingtodhs dyeition, an duorganic salt catalyst
enbodi ments, the_invention al so provide in,
thag SRBDHRER SRt IREERON R 2 (FPEatDre TGS, A% ffigttingg by TAP, and the
co éJn'dFﬂb%s %fecgédjédlﬁ'oiled he that\edhtaRiing Siapefi@ast (8) above
salt yst 25 th f

cata at when tested in the form of .
Tipaherein Bsis 8AAC, 2&PCparsid WChbedowy itheaTAB dempdrafuemot the inorganic salt

sel f defor under. .gravi ty andior . under re
out (et % ot 3/BAPdRBHmAbes auoPe (o 2 Basting TRE Wi forthye of the
inbr3ASE salbhtslystsuch that the inorganic salt catalyst
transforns froma first formto a second faorm and

]Ehe Isgeme @m%gdl:menss thecapembion alse prexidess ithepmbjnatien With gpe or '
b P80 88, Bl fbRAFORLE 1 Bhlo o Shtgind St sty

thAoR ¥ SHafeh: (o) iClqiti bAsdnsiFtigtiid it lemseatthe TAR @mpratire of the

. methods or conpositions according to the invention, .a \
inraanig aalt eatalyst andhthg ijngganie 24 'Cafﬁgx%t H¥psigp Spsotible i the crude

LNOnK ' | . . . .
fofd 030k e b ERBAH, icip fe TRP teripctenft Qs Blnimum
températute atfwhith thelinprgghiy salt catalyst exhibits ageamitedogas 2eflastion; (b) is a
2005/ 066309 PCT/ US2004/,042222  halide, cal cul ated as,
migfge Gk muddfg lid phasedt o (EPEERE BIBOEOg g to 500
°C9fanc9’lntaﬁ:2 %it la td8e of bt earid salQMRs 8 WRTHeifpetdturelabgve 500 °C.

d
rnven so provides, in combination with one or
nor dnebme kembodinkends; therinvention alsoipserddess sambigation witeone or

i nventio he total. product,.that. has t I .
et phiesRetbola i Gomsmpeb g e owog the Eeafof mg fiptni? sl catalys
thA QARNWERQOINTRO Form dfhRrtideanitican Fﬁés&ﬂrdﬁgﬂ!i 1066 mitron filter, self-
conmbi nation with oné or nore of the nethods or

defwmsowilen gravitparskbordindgr a pressves ofaj denst A7 MBa whgn heated to a

roduct t: o NA
BE RSS! of Tt A 0 B R o R e L om o v
fofR % a SecBRd f@iha ARd tHe'sesardl ORR ¥ihcdpablegifasmrning to the first form upon
0.00001-0.05 grams, or 0.0001-0.03 grans 10 of residue

copling of thminstreameisrdt ¢atalpide 200G) has from 0 grams to

0.0 [ . 1-.0.. , . -
of  dBRRATBmeR R U enh AR SVig A dmtinltigr i Boc o
m&@ I e methbdPér dopgkitibAYadoRiElo the &ivehiien, ah éfdrpanic salt catalyst
content of the crude feed; (d) has tgr Sat er t f}ﬁln 0
that has, per gram of inorganic salt catalyst: (a) at most 0.01 grams of hthium, or

compounds of lithium, calculated as the weight of lithium; (b) at most 0.001 grarms of
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granms, but less than 0.01 grans of total inorganic
salt catal yst per gram of crude product, as
woees/massdd by mass bal ance; (e) has at | east QROTI/US2004/042222

grans, fr'om 0. 00001-0,99 grans, f m150 -0.9 gra .
haflide, walrubnies 2 the seight pf b@s@eﬁnﬂpéffga* mgst i Ab%ﬁlﬂg'f, assy oxide

%?30 grrprl ses VGO and the VGO has at.least 0.3 grans,
OGRS

tics per. gramof VGO (g) has 0.001 grans or
fro nln%oﬁze%rrﬂaoﬂhﬁéﬂs,ahe tiventidn asceproyides,dn cambinabopmdheme or

mpyeoLahe mRoHs ((alﬂ@r;é%amn(s Ja?éq(ﬂg?gé 16118 iRbention THOH glfpm&uct that has
atﬁ%%g@% &?mf@f‘érﬁ@é r%fiu tpei-gga%%ofitg%l FRREET than t he

c ring 2o ent o the crude 20 feed;
(k) Ihasﬁmtcuﬁmﬁhmﬁs,rth@ inventioredlseprovides, iv oombination with one or

e T mefpelh e i dES Aot eshys HRAE it et @
h%faé nﬁﬁ{;@ aﬁ{soﬁ‘ ot d& éréme,fail %spé ol %}#ﬁm gt mBEtG)TUJS  grams,

met a- xyl'ene, fromO

msttmﬂﬁb@hm.e&om M)mﬂomoa gamsD. @{MHBO 65 gm%ﬂ&? BQWGO 03 grams

h | 5
o5 e e BRI PP ST R
g%ﬂé Gto. 6601LE0F Era%s?bﬂ:bﬁt O@%aﬁrdf ERideGRodiRt; (O) Bay mfoleﬁns content

(o) has at |eas ranms, from above 0 to
of)at‘xeagtw%greaterﬂhmﬂzeomlsomse@tr ﬂheml % Eaed () bas giggter than 0

SIS S QI S oL 3 e o

aé%t&&m grﬁ%/&lanae,f(é}aﬁﬁldﬁ%a@m igrambs, &onmpemmmee grems, from
at nost C, at nost -40 C, or at nost gqr)n
0.84). Yigratns:fenm 0.6608 erpmamef ¥EOperigeam of grude mHgt &ﬁ) prises

K
Mgﬁe{‘ﬂﬁ[ﬁ%a Egranisedfzﬁstﬂlam (h)gmanmlbmi‘c WMMﬁoshh 4I (81;1;3:5 an -
at‘;%mc Hloa) ot o hetiC pL ek s e baf SR fiomatic
I?ﬁét ?f %Jeétgr 1#ah ald ma&ocgeh@ﬁﬁgfmomaﬁa cBhiehi6F théicrude
nap a

nost 1. 4; / or has a vol une
fdcﬁ;a@k) has mbnooyali¢ rif@atcmmatizs that ctompmset}tyéem@,l efldberzenger

de f 3 WO 2 066309 S20.
BN S RRe0e, (O S ioR ErStD 1 0 B BEE04D,1 bfhms of
b&%ﬁé FRnd 01054, H‘gﬁﬁﬁ oPtoli8HeCfifin 0.5.9. 9 Bh8&F ntta-xylene, from 0.5-

conpadsi tions accor di g to the invention, a nethod thgt
a

0d6rgoamhs eforthoexylens, amb mch. 265 gram ofpatg-sylengs Gmhas ot

O]J)(L()}BF ﬁ%u{ 2t ?’%ﬁ)@%ﬂ gﬁ ogcr%@%gf rq%ect%ﬁ@r%% gsel[l)r I qH&Hlesel has at

18458 013 rafdsUt@rdmidicsiper %ﬂm Sfadieseh () hadiat feastc00 ¥f grams,tﬂncmn above 0
crude feed to forma bl end swtable for trans ortlgﬁ
tq Y geambionfram 0. Othleoérgra@s pf kerosenes ip) FomPHses ke d the

th f
RS 0 e 7 G0 R S R o G ks
ahd/af4 fredidig peint e tempetatups offatahost (30) °C, mantosDAA°Cngr at most -50
the crude product into one or _nore djstj

°€r @ﬁhﬁ%ﬁéeasb%mbg@mmr@ laaptdhd FEAmSA ,ngﬁhrkxa,eér) compgises,paphtha,
obf B¥naBfe Bbs st D kbl S o860, D8 B2 Ghodk eloontzeins of

bete P&t gratlof akphitla, lahectana aainbeiosf atbdast 705 at feast 80, or at least 90,
catal yst to recover netals from the trangltl on

andiot istreasaition pdmormal BRGNS U WeARLTaP ALISOTRAEHER Bt f normal
p%ra%ﬁns% N HhpithaloF af BB NAERr §) Has 2¥BIHe that is at least 10% greater

than the volume of the crude feed.
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nore of the nmethods or conpositions according to the
i nvention, a crude product that has, per gram of

we tenddsgzooduct . (a) at least 0.001 grans of VGECTASI004/042222
the VGO has at |least 0.3 15 granms of ayomati,cs, per,

gr ain sfme/@abodinents; the invention alse PErvidks, Brcombination withjone or

o o e 51 i o
comtadtiohforudefbed withhecatdph td formhaioital preductibat ciinprisgs awsude

of benzene per gram of naphtha, an octane, nunbe af,
praguct, Sarther vompHsiagdp) sopbipmehs Fivde RERAVAL With & eridsdbis fhe same

o 508 B b 30 3 g ) Lo

ﬂ:eaacrﬂae(ﬁlgd@ctaﬁﬂﬂ?cmderﬂm frthe setrhat(n: dliﬁfemnafrbm'dthe apde egkto form a
istribution of at mpst 204 C,(400 F), a t he . .
bleaihpuiitae s greAguent fappRiese/e] SagySig Feraid prodis (6) fagpfionating

- meg{r%&rg @Iogﬁ&?im{)%e B ﬁﬁw&&iﬂ&& I60c@dns ﬁi@ﬁ?ﬁh&iﬂ%@g@ﬁg&@m fuel

arbon 1 n the composition of at nost 75, .
froni atifesst ode 6f thé tljstilate factions; @nd/o1 (e méen thef catalyst dom transition

e sl ke Ren R e tameon et snieie SEBAL oG ATRt ket from
mgﬁgmﬁ{@lﬂaglmﬁ&tcam -30 G (g) from 25 0.09-0. 13

granms of atom c hydrogen per gram of conposition; (h)
nonin sorde ambbdimentsy thedueantion alsapeevidesd inegsrhingio fine or

wh i ned, h .at t 0.1 i
mijF ahiseehaes sorweronse e 2t Bhotin sl ot fat has,
dBprofiict: (an2ess® 0BT LRdheof VGO end theVGades at least 0.3
and napht ha, whi ch, when conbi ne conprise.is

d, ,1S0- .
grazos of drometicaper grapapHV 00 gb)?@ttlgasgoml gmmsroj@q;eg and the diesel has

o R e R 5 e g s
theRapihtth: Ravihg Mt tabe 0. hydtsofbbmeac pet gram afampltha,ranmistane number

e e Sh i B S A P e
] i : .
to Et:lge r%?anrg?nég@ gnlg'g%lglr‘]%gd *cﬁél%f GB1ea4t% 0015grath® of & fhixture of

raffins is at nost 0.3; olefins
cofupongs it hae atidiingrange distibutionbat roest 204 ¢O 400,78, #idthe

et e s 5 G R A BBV o
at%@%ﬁh?%fté RenAO kB @fthe BSmpbsitiorofta nin 1,78 dren niwst B.8; (f) at

eln a weight ratio of the C3 olefins to the
1e4380 9t gfdmsaf Kesosane, and thetkeosepk hasy atleast Oaiagrams of arpmatics per

f | 005 (.1 L N0k d dr.
it g bR g of Gas B ATpeita Ky Bfiafl oPAGHIR T3 from
0.69-6118 fgﬁ)%rgi &t Abmi HydidRnpRf gREef @mppsiioas(h) non-cofdensable

|

par af content of the 5 hydrocarbons havin

bsklichibog gasasged anphtha,bhisTs whsh cambirisds havs.at wost0. 15 xampof

f 0.7- 0.98 . - i1 »
oipicie e Pf B Pof TR ohPonfifaghuRBarbbd goeds %L bnphtha;
nodldmu&sable lyiirvearbya paws abd aspihia iwhicky when kombined napmprise iso-

distribution of at nost 204 C, from0.Q01-0 5 ran® <inth
pegifTios a1 meapBjusill bugiaioFioATthe HomBRi othH pPatatiins in the

di,st rd but jon_of ' fi:
cogiindd iR d bon SondtBbdn byt il o 0TBE d: 200 81 e
hylfocatih Rathredargsmattintter of ap ta3 cofumisihgdrleftmsrand parafiingwith
a boiling ran&i%di stribution of_ at .no

codmraieten i G nd i vy \@Fiig}%'sraﬁaeﬁ’y cRBibiEd) Gating Cs olefins
B 6 i R i e

mEKEE0R (Cy), wherein a weight ratio of the C; olefins to the C; paraffins is at most
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hydrocarbons in a boiling range distribution between
20 Cand 204 T. k In sone enbodi nents, the invention

wolwss/aesivi des, in conbination with one or 15 pgreuszbosrs2222
t he nmethods or conpositions accordin

to th i ,
0.2;ramdlur olafins and paraBins wide carbem puumber of:k (Gsbéhereina aieht ratio of

t he a ' | Si . '
th 5 ofefoR 1 i s UL B'f g0 6 3: ) B D el b utleast 0.005
ok ADtay Gh ARIRralibgin Dfangefotn 5 030t @3 (i) peaimost 0.00001
and/ oroﬁ(’ig\%_ at  least one of the:catalysis furt hei_
gramapf fosa NidV Fe apsgramaf compesition; () a BT o1 the
ul fi rt.onit 20 - I j ~
el oBs nRPAG ool Rlen e Ssritliod of HEAEDOFRE 86 BRife From 0.7
0.98yrand2e () Oifttiosabons withadmilingrange distribution ofathmokit 284 € that
of the invention, For exanple, features from ane
Pol 5 BFASR
ey of algfing By dsarbans JayInE R ballng faage fisEiRugRY ofpt most 204

o nhadi i .
dﬂ ?%gﬁ b.061-0,6 & s'o%féﬁse (@)‘}yﬁ%&%ﬁs lsyna ﬁangg Hiéggnunon of

cts are al na any of the nmethods an .
at st 20v°C dmt cotprserlefing) and thefolefiisdhave atloalit 060 grams of terminal

o S b SR LR i AR SRR gz o
20RVILNGS NEERSaRthé BRABS BSRIY moli¥ e4ttd sfteihihal olefins to

becone apparent to those skilled in the art 30 with
intemeal otefias of aidtast Bel; fad/boE) fromdbOK-0Sdzras of plsfinvpergnem of

on .ref . t0 the, i i i-n whi ch:
ydpogartots 3 § B i fanae s SEREHARA (C R 80 48 108 o
v SY St RBohf enfbOdiAts, 1e flenticH dlélEproeides, th tbmbinBiich afthone or

source in the presence of one or nore catalysts to

mprecf themetheds oneannpasitions eecordisg fuihedmsmbiergporude product that has

- PCT[ US2 _ , . 2 ¥ . e -

TR B35S b ghe LB B! bl plhy o bt one

ofihe dikali efthlyistgotRsind hogdians oticestur ortrhiatyresethereof; anl/or (b) at.
one or nore catalysts to produce, . the total pr.oduc

legst gne of the catalystrdnethercogmr ises L FRHIRRERbA A Mgty spifide

eﬁ]? ' mbinatipn with a 5 contacting system FIG
(lﬂgjaiétggl‘g%enati c of an enbodi nent of a bl ending zone

i n chnfatthert énshodivitrits, features faot spegificyembadimetet the igvention may

schematj c. of, an epbodi jrent _of.. a se ation,.zon a
beaaRed Wi Aaeten PO FOLiR OL R e for el
feAnSEIRIE bhe efbodifhetiARH beBsthbREd Rithl feitfes FROM @6 biitlie othér

systenms. FIG 7 1s a schematic of an enbodi nent of an
embodimentenduct i vity nmeasurenent system ‘

In further embodiments, crude products are obtainable by any of th¢ methods an
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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FIG 8 is a tabulation of properties of the crude feed

and properties of crude products obtained from
wEesdedmnt s of contacting the crude feed w t hp¢Tres2004/042222

transition netal 15 sulfide cataly FIG 9is %

t abBIG¢2 isra ssh smbeglimento ém or contacting

conposi ti ons ,of
R B B o R AETER B o 3 S o 6 o
thelth@l broanst t i on net al squ| de catalyst. FIG 10 is a

tabul ati on of propert| es and conpositigns of .crud . .

pr o8lG+ Bisqrchematic ofan ﬁ'ﬂd’ggﬁﬁli’ﬁfé HQJE ZQnig iR &E‘PEW@“"H witha
co ?e%crudte feed with the transition netal sulfide

‘Et "FIG 11 is a graphical representation of

| og Fl@ pls% schehaliosf a1 emiedimentfof artilérdéng Zmeds cahbination with a
i norgani c salt catal yst versus tenperature, as
cogfaetingrfyste- by TAP. FIG 12 is a graphl C representation
of IF?@ soats% Shnali5F drfGhiIdRR ﬂ&{‘idhesﬁbéntachng system,
cat a yssan an i norganic salt reI vetof
and & blentimgeonel pot assi um car bonat e versus

temperature.  Fl G a hIC re resentat|on of
| og PP 5 aeh Fméﬂqeﬁ cbpdimgit of A SN ASOT

cat %‘k@‘rs’? i RN c b éﬁlbo?ﬁﬁeﬁt%f% id41€ chuREvity Measurement

carbonate versus tenperature. FIG 14 is a graphl cal
systapr esent ati on of wei ght percent of coke I iquid 30

hyd bons, .and gas ve :SUSe yar ur

o otk i Ehom B FroReaesor e Sk S TR e

prcfd%@ﬂ obtikkdt fiéinicBbod RRdifis Mt&ﬁﬁ%ﬂﬁé&&udﬁb@ with théstransition metai
raphi cal representation of wei ght percentage versus

ebatalysinber of crude products produced from

i no?Ser? itgﬁula@gl? é ol ' W%%&%ﬁ%gﬂ& &rﬁﬂb@iﬁons of non-

ccf&ﬁéd@@ﬂﬁﬂ-b%ﬁ&%bt&ﬂx@ frd;ﬁ eintbodirhatsibBidntaeting the crude feed with
conponents produced from enbodi ments of contacting
Q‘ﬁ@smd@mﬁ]e%‘élﬁ YHorganic salt catalysts, a netal
sal tgGo Wi ts obtained
sustg(le(gtli %ﬂ\%@?&&rﬂﬁtggl il g gctol}ﬂ;:%gitlgﬁﬁaf'?r?g? lgtd l|1(\:/ e0 aine
ﬁ'ofnoem’sodummsmffcoﬁtaautgjﬂe orudt fecdheitletife teansitich ovatalsylfida atalyst.
€ e in the draw ngs 5 reln be
Ges FIBDDLfia srapnisal rerterbtion gt Ink s dr&lgats fonpgegts of gmitted
§ Rittpekditre (dsAidiained Sy TAP.
gaéd% gﬁmﬁﬁ%%gﬁi%nﬁﬁﬁrg}leto are ﬁot mtendetgﬁ(to limt
t he FI@y Ehisiacgrapltic repiveseptation ofdogrpldts pfithgiresistanre®f inpgganic salt

ot AR gm0 etpui A SRRl popptg yerss

ted;%ér&hfé.the spirit and scope of the present invention.
[0 DETAI LED DESCRI PTI ON OF THE | NVENTI ONS Cert ai_n
enb&Grihiss graphin eepiressaiatipn atlogmioty el teirpiganteodan i n

Nafp'@bp/g{;gba}ﬂb@er rrt‘?‘zlyséJ reFa?in % l%ggtaﬁge of b bﬂﬁgsﬂ'ﬁ 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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"Alkali nmetal (s)" refer to one or nore netals from

Columm 1 of the Periodic Table, one or nore conpounds

Wi 2005866389 nore netals from Colum 1 of the PerpOrjus2004/042222
Table, or 15 m xtures thereof. "Alkaline-earth

met alf{@) 16 seftabulatiorosfcomponents producsdsirém embodiroents of esintacting

thrhrade e P POGRES RBP4 Rl B P SoremPe o

m xt @Kﬁ &b ﬁ?\féﬁfslortl %%E?ﬁf)ﬁftg LariduR middikations aid Hllférhatlve forms,

ican Standard Testin
sﬁ&ﬂﬁcr érabadime S tirsedifaire shoaet by wh of conplgivdthe %mngshmd will

bl o i S REr s B30A0L SRSt OB ndertood
El%%ﬁ% ahglaahid &es@ﬁﬁtﬂﬁﬂh&@f&@@ hadatepted toligit ileei@vention to
crude pr d uct,

napht ha,” kerosene, diesel, and VGO are
ﬂaspa:rmﬂmfom dlsprsﬂB‘Em ot theseniogypthe intemfionssto goverplly"

LI 0 et Sl P e

gnttlﬁ%ugﬁ crude produced and/or retorted froma
hydrocar bon forrratl on Bor I [ n range di stributions for
A PEHONO N2 e 35 30

det er.qmi_ned ST\, .
s WA AR B35 . T
lﬁé’cﬁmd bxﬁ,artf)@dﬁfeﬂlaliolldm par af fi nz ol efins, naphrl_henes

and aronmatics in na a are as m

o h SAEBBGRIEN ALIBID it GRBATR eEls Spm (IBES) 1 6fiRe Desigdic Table
0513 o?ﬁ}ogeeéo%ﬂﬂu‘gﬂg ot & 1:5@1% Mﬂd@ ﬁ%fng@oiugﬁ Nt &the T’Enodlc Table, or
aronatics I'n as by

€r 0sene eterm ne ASTM Met hod
nhixhB€s thekéofNO 2005/ 066309 PCT/ 1352004/ 042222

WIB{ (r)]nst ed- LOP-T'% aci fjsa'bw er §n<t=§rrr§9%°ﬁ:'n7 Bﬁﬁ)&? ﬁ%ﬁmﬁb of the
PEH})&%ULT{aﬁfe &Y éniﬁiore BhRRabRb Aoy mifs Bietal S TIIOma 2 of the

ar’entity that "i s capable of accepting protons
Pfenodncﬂ“mbtehen'mmmesﬂiemofent ity. Exanples of

Bronst.ed-| o es |ncI ude 5 hydroxide (OH), water
( H20) B%KQ%F Bt e (Br-, d , F, 1),

bi su "%@IM £e‘f§9€cDAnfeBi@a§ Sahadrg TSRt Miteaiakon

nunber" refers to the total nunber of carhon atons_in
a nol“Es asphalteresk eefer tofasphalienesdbatiam inselublgiin papfane. Cs asphaltenes

d d d
SieaPRES SHanaes hEASTM Mahf BIbo aPor | 280 Lnder
dete Uﬂbﬁﬁcﬂhﬁko%@ﬁﬁr&b&t@ﬁ @ad atbhdc mbghperoéntagd)ofamkcb fieed, crude
t o

the total wei

nredigt, nephtha. J@rﬁs%nes éeﬂségfe %’g mqr(]?g;rs fag tts%ﬁ'ed b r’gﬁM 346%061 D5291.
co npg‘gﬁﬁé?%vgta/c {ecfglg% WP r (flt?rat ¢33 %PI%T ié‘d@ as 1&8Mnined by

a tot or a c pr oduct) d as
ARTMethod DIGBRR. or wei ght per cent age

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

hydrocarbon formation.

Boiling range distributions for the crude feed and/lor 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.
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“Methad O3

based on the total weight of the substrate. "W ppni
refers to parts per mllion by weight. "Diesel" refers
wo soospekzocar bons with a boiling range di stri bupComs2004/042222
between 260 C 15 and 343 C (500-65.0 F) at 0.101 Mra.
Di e¢Blomstediloviryiasidisefist toramholeculayentityrvithithe shilitylogonate a
"Distillate" refers.to hydrocarbons with a boiling
prqt%@bﬂﬂ&it@m%ﬂl]asﬁn%‘é&men 204 C and 343 C (400- 650
F) a 1 ‘bakd Sk 1§ s is@babigof g8€teptin
by Agﬁ%sge%mba 8%?&%%;2??1?%2?1?%%;& ncl udg kero_seng &
pratogs fiore sedthe2BoleDaar entity.e Esamplesof Bumstet:Latwrybasasiinglude

ndn e ST e (05 ePBlaie AR oa b B RB BRYTIE 9 Bt

[ yn a liquid. A freezing point is as
(I_Igg%@??n&ne%l %)c/(g%;?/l D2386. "GC/ M5" refers to _gas
chr §Ratbogmapiiver” referotorthe tatalawmber pf earben atpmstin 8 malpaple.

25 '"Hard, base’ refers t.0. anian S [ :

Pear ?g{ge irﬁ%’ﬁ@rsﬁf}ﬂs GIAABIHES GDO%@@H? g@?dség%%é %0 Vfggxézed under
prétRss RdndARAS. ThébdnteritdFf 86k is @s detefthinbd by addsobalhnaet (Fhieoweight of

hydrogen to atonmic carbon. HHC is as _ determ ned from

cokéis thextotal sveighd ofisalid minws ks tgkal weight efinpybeatalYH$-dr ogen

and .yei ght., e ¢ : .
30 LBpEp 2eBRLE L pEfEnpbr £ 2mabhont AL (0F oERlE; 2 cruce
feely b fotl predichioradnide producipd:geessed as weighifraction of weright percentage
hydrocarbon. Heteroatons coptent |s as det rm'glgﬂj% oht.
bagion the tatdaeeigtitnd the sibstaty o c Y PR 7805eT8 & PaTFS Reg Giflionchy reigh
DA2 9. { Q> Nrvdrd 4 - iy i between 260 °C
hyd?‘g)éég%{ rgn /fgrhygr conﬁg%%mm%rfg?g%giﬁﬁl%ﬁo%en in
antl 343 PEESE0A650 ) an0.d 0L AEP4. cBibsel eintentis@adetesrsined bxASTM
provi dg hydrogen to one or 2B WD,2005/ 066309 R
$04/:042322° nore conpounds ‘in the crude feed. A’
hydr@ﬂﬁfq ! ithalboiln d digiribaton Between 204
hydr ocar agaﬁgé %&%&“ﬁngﬁlbgg?g_tp Co6 yd%_ocar bons_ such
°Camdr8 RE(00-650 Seat 0pl0d peRe, Distillaterrenteptistag determined by ASTM

n Lr, or .mxtures theraof mass bal ance,
Mthg‘E bﬁgg’ét ﬁ?fhﬁ%te né@@@g@d? k%mﬁ%}e agrarglbeﬁ f lef hydr ogen
pr OwiIRe: kferdioQliféreiRdl Scamingoeicimetfy.t he crude feed. 5
"Inorganic salt" refers to a conpound that is co,n‘ﬁgged,
rmation of

of &Fmasze poinBiangd/ figezing Roingrredpy to thepemperplire at whic
| nshit ute of Petr.aql Ene | s
g S0 o BB U "SR B At

DIyganched- chai n saturated hydrocarbons. 10 "Kerosene"
refers to hydrocarbons with hoi | i r.ange
i st TGS GAtero.es ApoetogmRhy o sgpboBatian b pese segtrometry.
0. 1Q : b i o
. h‘é{é%gﬁéf% ?@ElﬂSﬂpése&Ecﬁﬁeda@ FiatRL T DSgnBY ofSldVican
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 D3291.

“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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"Lewis acid" refers to a conpound or a material wth
the ability to accept one or nore electrons from
woaos/dwasosconpound. 15 "Lewi s base" refers to a'ammommmzzz

and/or material with the ability to donate one
mormeasnpsiugds inothe crusie ferst e hydnosemiavace may icfude, but is £not limited to,

R S o ApSRRIOR Bt s rovan,

butﬁﬁ?é Pesitahi€) El@tﬁﬁp oaitdr] smixtiaes tharebfidd mass balancenis cenducted to

ounds t 20 are |i u d at standard tenperature
assesh pretamauat pHisydrogey, PrOVIARAHS 0TI ¥ B1GTE SORPOYI &f s feed.

as “I%gf ahic Al BfERTB2H :;)815}1& tﬁi@t is IGEﬁ'.llpH asof%. metal cation and an

HAon of T oRe or “nof e compounds t are liquid
amaﬁ STP wi th one or nore conpounds that are solid at

P, "M cro-Carbon Resjdue" ("MR" efers tn a
SR rgtee o BRI} BRHDlsuhton, e Encgey dpsttuf of London,
n and pyrolysis of a substance. I\/CR cont ent
Unlﬁé&las %Bkﬂ;rm ned by ASTM 25 Method D4530. "Napht ha"

ref élrse-pamﬁmi’rmfm tdbranchedpharsatureted hydroparbbisag r ange

R

°C 'Xﬁ& bggle @%@tﬁisoo *’it)/ Y001 MPL e srobéheVositeat is a¥ aaaﬂnmaal by ASTM

iron, or ‘conbi nations thereof. 30 "Ni/V/Fe content"
Meth;fdeID‘QS&b Ni /V/ Fe content in a substrate. N /V/ Fe

co nt‘ﬁ%&l a{;’él? é.ngm(ettB eapr.?ﬂpg}m%&bé"\%,, e {Xgr 1 glf'et%z@ to accept one or

moé! BleSird IR AIm @hothérdbingoatd. “Nonacidic" refers to ,
Lew s base and/or Bronsted- Lowry base vaggper i, eS. c2l
WO Sbesistess oefersip a sopmmand 4pd/opma m@%t@ onate one

: and/or a mxture of
o orglgﬁ%olﬁ(g%ﬂ%s%‘t’hﬂ?tﬁareg%ggéé at standard tenperature and

pr eﬁsigme H@raﬁ)c&boﬁs”h@ﬂer kPhydrberbonsdfaying carttfoernuebetsdn agange -

"SI ? -Paraffins’ refer to nor mal (strai ght chai n)

frogml th ted hydrocar bons. 5 "Cctane nunber" refers to a
cal oy "réﬁﬁ'to E%Bﬁ:i%éﬁﬁbﬁﬂia@lhcﬁfde& bfe ethbletRftpounds that
proper |es a not or ared to a standard

aref lirfusd m&ubﬂempérauab and plteesjlr@(:QtSa"ﬁ-‘e 0.19d MiRa, hereinadishtederred to

o T, S e AT S BB LR o

aretl?c[iﬂé at STIY B8® Rk oPhifhd Bsimptmblsitiat alsblidbeSTIE | i it ed
cis, trans, termnal, internal, branched, and,

Ion &Mfiero:Carbon Regidueitf MCR 3 refess to 6 quatitpef Fasipe LR éemalmng
BB B 4 3 BB s oy as
Method D45 30

“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 Bronsted-Lowry base properties.
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"Pol yaromati c conpounds” refer to conpounds that
include two or nore aromatic rings. Exanples of
wWikopsnesssd | ¢ conpounds i ncl ude, but are not | i PCTAIS2004/042222

tbgnzl ndene 15 ngggpggg ene &)ant bracerlﬁé £heaanw3.r g&%bnentsthat
o %%%HE%HIS&B@%J ﬁﬂ‘ef%%%ﬁﬁ?e Ao Bt

agleS Pyl ned by ASTM Met hod D5307. Sem l'iquid" ref ers

to a _phase of a substan th S 0

| o i hoara (UpiaL D Fhee befipgbot

Ex amggéng%mﬁﬁgb |k Bk ol ARGBEA mn§éiictal &?Pﬁ%ﬁ(s&ﬁ@n of the antiknock

i nclu a slurry and/or a phase th has a
propesies b€n motmfﬁa.ef mn;mmitplaestmﬂalfdfxyferm dcl. @y calculated octane

il rftfaslaﬂw i oS MR’ o LS O
nat e“pl fir a?eg B ﬂxﬁ@ﬁﬁ&s%ﬂi For 4 Ghia6ia chOB-catlbh daable bonds.

par af s under reaction conditions. "TAN'
Typésofoléfimsanelode butare aotiimied we;qs; teanseterminahiinterngh, dpanched, and
h& ng") of KOH per 25 gram ("g") of sanple. TAN is as

€ter mi ned by ASTM Met hod D664. "TAP" refers to

t enpepaisRETAME” ffds tPfle %ﬁb&c TableMs spédified by the International .
transition netal sulfide. "VGO' refers to conponents

UniiorhofzPuse and Agpliedhghendisty EWG)@NOUWMOQM C and

o o RASRRTE Ralrhe ikish 18 YEpg Y R Th ke o Bmore aromatic

rinBs. SE2idples 6 podyarombtic Sorhsoulnds lhelidleshutags hdtdimitdd tblindene,
val ue obtained for a property of the c S|t on

nephthalens, snibiesne) phenanitiens, beAzotionheppend di ene. .
the t d %;?Efs}.g X Wﬁeﬂt@ﬂﬁ{ hafegltﬁﬁhﬁé)rah € Hlsf:rﬁfutlﬁﬂ aBove 538 -

pr oper e understoo at ot
°2‘.Q®60(D‘ﬁ’@3.09 15CMRES29 Qe AR Ry AS&“M]thbdzBﬁm?est i ng

t hod d I t, to the
Pl A S B e i

e
a8 A0 bhAB Of e LBhANEC bkl BY sbniflidfiorgesib 80 batglysts include

st abi | es are generall
ashiriyoanddora phasd thdt haamobbusxsuenwfdfor@cameb, tafly, doughe prfgethpaste.

i m Sy reled b sapats Sl Reenoh s prt ot eeg o,

sal t sguRirbaRRIfA3kS @ Rmtdriae BRPEan depestohdie hjidrbd&bbm; guok &3
a stabilized crude. Such stabilization may often

pemtfﬁm@dd@fmspmdﬁﬂ neastiontconditipgs. pr oduct i on ~ and/ or

boen GARF Biekfto. R ptit AP EL e obd B ifli iy g Y K OH per
418 @tgTe Bt sahddié.| TAN ik @s peterahmiaed nymsrm dlatiopD6ENt s Wit h

specific boiling range distributions (for exanple,
napht'HAP a@@rﬁtp%%m@a 1-apaysissofredudtsibr i cating oil s) .

Di st iu not limted to,

at m)s:ghfér stl &]Igﬁ't%flgg&gﬁle%ogs and/ or vacuum

di st i“MGot ﬁlﬁerﬁ&i tomisonentsivdibst bdilisglrange Astribution between 343 °C and
sggfrrg?ggtg}rﬁ é](ja(i ﬁgta? tﬂi& “I\Q;ae dVgiE)ucontsen??syasldg’gelnlrjndn%d 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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carbon nunber above 4 in quantities of at least 0.5
grans of conponents per gram of 15 crude. Exanples of
W0 tasjobdzaed crudes include whol e crudes, toppeﬂmmsdmmmzz
desalted crudes, desalted topped crudes
stanlkiized testing metizodsdhat areremsisigredregnivalent to the &fm@wdqtashng
iIgs been treated such that at |east sonme of the
?&%ﬂ l?esuste at have a boiling point below 35 C at

0. 1Q4,,¥R8maY Be pﬁﬂa&aﬁandrdmmba Yrond mma@mmmmﬂmg é’or&inations
content of at host . q%r ans, at rmst
andtthenogabilized2 (‘gnm@ge@a dap?é’ﬂds@rl Rrjgs may

d. t.
e e S e AR oot
cohf@RERe phed, Waref, RAIYS bf tembinatisrsaherest;, fibacthe ctudego tﬁg:m a
transportation carriers. (for exanple, pipelines

stabmmsmdsr Ssinh gepilization-mox pligR QCME oo Ob RROXYRAtREP,¢he production
angrsw t gropertl es that render them di sadvant aged.
bt 'd crudes may be unacceptable to a 25
t r argigisilizt drade ichlty havendt beenadistillzdtandfor fiaationallyistilled in a
t hus i rrpartl ng ow, econom ¢ val u

trasitmen ek erge @rosugR BT lE COBBARSHI PR?@lff?Qae}’iE%g g distributions
(f(.t)l' & mu%ehﬁ%p%rtﬂa? gfstﬂlQ%E vael Hﬂﬁfﬂ' hubfiGatide HAS)Y aDisBOREbn includes, but

eened t o0 ¢os to produce, transport,
is aaﬂldmfted (05 amnosﬁhermedmmm@mﬁdh@h andiot xg@mdladléaﬂmethods

Ol ey i ARt B e
naﬂungﬁgg e 4 ﬁ'x) ﬁﬁé@df aNle/aéf/ dzfgm% &'@Bﬁn@ﬂheﬂié pélgram of

gra or at least 0001 grans of

crbild. \Emmesrofg:tahﬁlmﬂ cruded énchude whqlemxﬂeaa danped grusles, desalted

- orieh ppieg)tofeed ats, of cmfREl bosd” o TORP” Fefh appude tt

h3REPireied fxhivg a@%st&bﬁﬁ‘ AltheCdoneonelts haﬁqoﬁmbdmmg eeint below |
content of at [ east %rams of asphal tenes p

3G b OchJi’d@re wmcarewcmls I35 4appesl caides havech Capteps of at most 0.1

gx%wg?% cn 115 o 91 BP0 s BE oot PREBBET) b5y of e

aents di sadvant aged crude may include, per gram
di sadvant aged crude, at | east . 2 grans.,.of
r esi Jree stabilipehepdes havg PEeRSTSs ﬂF"é ?ﬂﬂﬂégﬁ %WHEQIE%‘EW%O be
GF®ioR kairRed @sexample,
u%ssgﬁe#glcﬁﬁ‘zéﬁ’gggﬂn%@émgl sa va taged crgde has @L P
piPelied, tAfkg rapships). (Dﬂ}ef)cﬂd@hiws onepr @LOI-‘B— lmsﬂl@lap@p@rtles that
reS| due per gram oiv_)édl sadva d cr tain 5

b oy iARe U XA TOleS Pyt gpap e O
r sé@;?éf%ﬂ gg%%grég{#syﬁ%attréilﬁiei%%?ﬂﬁlng BE {rpartif® B 1R ecatfondt value to

grans, at least 0.01
the disadvantaged trideaShe @cmmug valus magi bmuvlaﬂxahg aservoirdhaf includes

g e Byl i 1y R ST BRowE Helgboin i eat
per plopanie oflisAMAREADSNIS HaCincRide, &ﬁa&e&ﬂﬁﬂmﬁteﬂ&& a) TAN of

grans, at |east 0.00 Srams or at |east grams of

atyait 0.6ab)rdsmsity vhatdeasd 012 Hacs; chafbeavEy of aﬁmossri bé: aetad Ni/V/Fe

0.101 )
o585 5 301%57 80508 bl b S, Bty SBREA oD e o ot s o
a {b\fﬂrh‘é&%d@&ﬁﬁdﬂtéﬂi of aPRASt 0I5 g of Kbt&rbatoRistped Bram of crude; f) a
bet ween 300 C and 400 C at 0.101 MPa; and at | east

residifie gordens, of at lehss 31 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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0. 005 granms, or at least 0.01 granms of hydrocarbons

with a boiling range distribution 15 between 400 C and
wo'f0s/666389 0. 101 MPa, or conbi nati ons thereof. POT/ASIN4/042222

enbodi nents, disadvantaged crudes may al so include

embedimpnismistdvariagediorade mpydnelndel per gram ofdisadyanaged [Srude, at least

o S bRl O ey 3 LB bt a

0. 9@3@9 oF redfifde! Clrﬁéerﬁirﬂ&ﬁbéﬁﬂmhﬁ digstivantaped tradéhah®2-0.99 grams,

conmponents. Typically; the di sadvant ude
0.3+%9 grzpm oy ﬂdn@ dzrapgs rgsé%mrm Vaﬂ%ﬁgéggpcéj‘ﬁt

mgpéwge droc Eﬁgﬁd cé-wgg%'p %{amo fﬁ? s éﬁgtﬁ% agggﬁclr?ﬁ%?tha%%sulﬁn

coﬂ@ﬂt dffa€ 1e'd§tq1 O0Regrasis A6kt 0.005 geiwantidgsst 001 iems, wp at tsast 0.02
9 grans, or up to 0.99 grans of hydrocarbons wth a

grdmﬂllng range distribution of at least 300 C. In

cer 2aRd I e of

[ ncﬁ:ﬁﬁ?g %%‘g‘?%‘?ﬁsi’? ﬁh g agedoglﬁﬂg&%rm héglgg a3ding
boflin@Qbirds. ADad¥ankiged oadedmay mmlude ger grainl afidisadvangaged crude: at

di stribution of at | east 650 C. cert ai th
Leagt b0 Bmsort Ionss A0S SRt OF Srist 001 oS phyfiecarhons with a

{n3 r 009 ,
el AN AT I IO k0 0 gone
at Rastt0.003uiriuas, dret waaro CBD@:aﬁisaxfdiyd@@ﬁans dmgdﬁnge

%‘sadvant aged:)@ s@ﬁﬂéé‘@{}%braé%ﬁoqﬁ\#‘%?@h ag{ff’s @1n%§lﬂs, o least
0. ddsgﬂuﬁ gt lefét WRSerhimd ¥ h oéﬁbbm aGoligThgse dstgbution

ose countri es Canadi an Al berta,
belvesea 08 PEmnd 700 6E€at 00 MBa; wr komhbinations thereet- an and

SRS et TS s, g

didadt §g2 %&gat 1643t 0 DOB! , @ilehst. OCHUS@a:Karcﬁlmleastlﬁ @hgrams of ..
32 WD 2005/ 066309 PCT/ US2004/ 042222 Z"@‘ﬁ 8 SHOA0M ddition

hyReacatboss wﬁh@d@piilmang@ diswibytion pEatanest 2

rt l\/ada
to NP e R Re o Al f BEveid cAIGE has, per gram of
disspvaiessediyudeNh aﬁhﬂenttdfeuﬂi pkotarbensaff at test 0.2 grams or at most 0.1
di sadvant aged crudes such that the crudes are
gramgept able for transportation and/or 5 treatnment. A

o que re#‘er r egﬁl?égl as Sﬁ@ﬁhﬁ%&?ﬁl&?ﬁ{ﬂ#lﬁdﬁ& B& aﬁaiﬁd

he crude Teed
mmymegéicmﬁ&ed up$o 0lopramd ed up e 808 gratheothyddecagand wGth a boiling

resultl ng féﬁ(»)qnhﬁ@ateﬁ&r%n of the C@g&g étgfc@%dgasntgg%dcmdesmay
aléo 1?1 B, rptei' g&:@m{lﬁdvsﬁﬁ & diﬁde Bt RRAI0L 00 Serahs bhBydroetdBons with 2

ct aré& closer tot correspondlng properties of
bomasg rafigxdistribatien ofai laaseém Uoleln ¢eatgin ¢rabedimenatss disadvargaged

el G RSO BN T 3 B 19 o
oSSR M i Ly S5 s0 ¢ A

| essExamples qfidisadveragedrerudes Hant ey be et n5igg themrpgestss

ST S B AR BE A e g s e
re g1ro§§ Bf(‘) h3kd Qunfrfes! €ARMEm! MBUﬁ&,Wdﬂ‘ézﬂdlﬁﬂ)hh@co@ UiSlaouthern

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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15 Methods of contacting a crude feed in accordance
Wi th inventions are described herein. Additionally,

wozhesAicemot s t o produce products with vari ous PCT/US2004/042222
concentrations of naphtha, kerosene,  diesel, and/qr

Zagns, Keankdistan: Casnisn, Nigesa Qffshore; Baited KingdomNowuh Sea,Madagascar

t ypes r .bed. The crude feed nmay
mﬁé&?gﬁﬁﬂﬁégﬁmﬁﬁgaﬁ%ﬁc%é%%urce in the presence of

one Preatnzéht BPUBadMantdged caides may enhance thequopatiesaf thone
and/or in conbinations of two or nore  contactin
disasiyastagedcryderesush Hat thecmudes af%@cﬁ?/‘a{ﬂsg’%tf%a%*’éwg?nd’ or
rSERELA e Sl c]ll/H"dis%cﬁ'aﬁ{ éﬂ?ﬂﬁﬂ@ﬁ?&% is2D be Heatel TndPHY 1BRERA to as

ourcé may I nclude e r8action of at least a portion

“@iidel foed’t ristecriideftedinay bettbygpeidas dgsumibed hedein. CEiteatrydst praduct
tenperatures in a range frqm 200-500 C._ or .300-4Q0 Ct
reswting fremHyentmge pitheipde f wwar:@eﬁ? deSeuibed hraip, i sufable for
i ' i at
iR o op sl OB RectRY of ELHIAE protfct WEMILOB B
coresporsiiiisg priopertiex afiiMest Taiak fitermediate trufie theatthe cride feed, or closer
total prodyct general Ly includ S, _Viapor, _|j@auids
to e FerideRPRAISE REAPERHSS of ot Eutde i g orE @%emdﬁmgy have
euglgﬁ?éd%aié_ BhorRicOMSd relaBvE HIMS ebdtfonsit YR RE GUFhdd fead. Sichacrude
I qui

m xture at Si? and, in sone enbodi nents,
progtost oz beoreSinehwithdess onoe preotnekiments therelty egipmein,

nbodi ts he .total .pr,odquc nd{ or .
cf5entier. btrenpreey woRigdeisn AR akiBafiith saaier
atRiodpIRric @Rt Riatioh o Reidve inparidadidre Mescruddprododti ds nmay

be " entrained in the |iquid and/or vapor, produyced

dur | Mgtheda ofieentagingaers fed by arseisncetrth tysotionsgue dessribed

fP 0 B0 o A 16 S35 s o

néphtiikéropdre, diesst} aidfor V3@ whieh ard notgantrally ptodatedningotresntional
used to contact a _crude feed with a hydrogen source ‘
types efrognseasemredesgibeds al yst i ncl ude a stacked bed

- Feacql e ?ée?gal)b?.dcdn%féd%’th @h?%?éﬂ‘btﬂﬂ@é i t5d jf:u’feﬁe%@e of one or
tank reactor R), a spray 5 reactor, a plug-tlow
moencf the catalysts an b comtactidg 2poe dnd/oninaombinations apivessorghorg
CSTR include a fluidized bed reactor and an
CRRAPRZPAG bed reactor. Contacting conditions

tYPi fifdone driibddifients QP By dro pésoubdeds hicRated i, TR SMu generation
flow, total product flow residence tinme, hydrogen

ofithe hydrogemaqurce mey inslusdgtthoresctionsofableast apartion of thy crude feed with
condi ti.on e.contraqll c 0
S BRSPS Pt apBp BOE fos0d 176 300400 °C o
forRRAGHeH 288/ oh B¥ht BideRafiods) BOGuSiMeiatiod 60hyd20gei may include the
400-600 C. In g_hnbodi ments in \,/vhigégﬁi t he hydroge .
regetinmoef at deastpportion obtheanesaanic palt caiglavhihat ,mqwd%so%é gxample, alkali
mgﬁ gehane, or ethane), a ratio of the gas to the
g“éﬂg ed will generally range from 1- 16, 100 NnB/ n8,
2- 809Re t9@/pidducs gAReAIYNAB LA, ga8) vapof (iguisBémmBixtures thereof
Contacting typically 15 takes @age in a@pmsur& )
piodneps dysingdbhcantacting. pa total product/mgludss  prgduch thet is a
1i&{ﬁﬁ ‘mikflre 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 liguid and/or vapor produced during contacting.
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sone enbodi ments in which steamis added, a ratio of
steamto crude feed is in a range from0.01-3

WO boognessss 0. 03.2.5 kil ogratns,.or 0.1-1 kil ogpemusiood/042222
steam per kilogramof. crude feed A f]ow rate of

cr udé cansartingyonetypisally dncludes a geactorne Rertioniof ageacipremyltiple

PFBHEE of o g b ALERNe e RxEAAR, B Aol R by be peb o

c?ﬁtﬁcgﬁaﬁrh@él:qfebﬁ] vithGiieydrdgeni soaick yn ﬂizgpgesenbaojmfmanﬂysi gmﬂh}ide a stacked

ee in the contactin Zopne I.S or

bed sagtorat T HRACOHOR REORBNORIY AGeS BRE Feactprd B R0 a spray

ﬂ& giggtffow E%h'apﬂlr LB& c&&E&of NEtdEpIBS S5LOSER include a
(0] 1 on

g’as argon, nitrogen,
ﬂﬁhtb’dr&drﬁdmrwdanrshﬂhmbeﬂwtauﬂs propenes, butenes,
or caonbi nati ons_ther eof 1 | s a schematic of
enbo&;omtms)po ey PRIIREIRd oTRs T DTeg st e ted flow,

S
A g o
Golnmcnng] dmn&uaﬁ@ayﬂbmmnﬂe@t@mdm accarudd productswith specified
the contacting zone may range from 1-100 grans, 2-80
PERPSFHES. 3-70 grams, or 4-60 grams, per 100 grams of

Cr udecheRfing RenlReatGRE Al irhilie 5 200J800C€! 36U-700 °C, or 400-600 °C.
enbodi nents; a diluent My be added to the crude feed

In embodigrentstis wh:sinths ihygrogen sovececis suppliedad a gap (foo seample, hydrogen

enboments Ofedent a b

£ pnsd el 5 1 gof i 1uf et 3ot it ARl bt rom 1-
18 ﬂbg Nt -8000ENES efe 314000 }Hﬁ'ﬁnb Qr BSU0adme /m’a Contactmg typically
terrperature of at least 100 C or at |east 300 C prior

takes plage by a puessungyrange pefaveer Pdn2bMPant-16ABe 2 Yy Ragor 4-8 MPa. In
s ﬁt’xe %&g&@g&g ORI ea&Xﬂcﬁl@h | Yratib 'y st%ﬁﬁi%g Sﬁgggeégﬁlﬁ P8 range

errpera urelnarane rom
R000.400 Glognd/0. A0S AI6G3AR, mfrwm@;wéﬁaaan pem kllogram of

ST o s Tk B sl oS g
fé‘efdliﬂ he &%‘E’s{cﬁﬁg %ﬂé&ﬁ mesgw d% 'meagtes 09%.20:%¢ 1dat 91)% of the total

tenperature o east or at 1east 300 C prior
vbhlmaﬁfrthejcmtta@mglmnm ’Eypwdkyt th&grohuneoﬂmde fegd iin el opptacting zone

ig g%el)[()lfdf 8;0%0@%% t(égloxfo lgx‘ta%gﬁ 2 er at u esén?e gmbodments

cBRRQHoREY Be délEinhepi8sénRE Bf ﬁ?ﬁcﬁﬁﬂcﬁial QESP(RH eRainpledar on,dmtrogen,

slurry. I'n certain enbodi mrents, TAN of the crude
nieghanb eethady progass; btanas, propened, latenes, asfconthinagionsitheraséd

oo PR LA e Gl S OB Sng U] [, procuce
RO pFodast akQly Qp ThedrudOfeed 8ditCerudd feall suspy 161 ahd enters

aci di ¢ conponents in the crude feed may be forned.

cumtactingrzene il 67 vis conduis $04| A Aupntify jof therpaalyss wesrkindhmeonigpting

A% AT T Op gkl P SO 1 Bl of PO RRk ey 100 grams
of eede feedas daccopeieting wonss |1y cbitaifi @fibadinhengs, adilaent 1 be added to
M xing_ in contacting zone 102 nmay be sufficient, to

theginds feed tplomer thevigosithel tba@mdﬁ@ed flp §pmng gEbedigagats, the crude

% %fe‘l“gﬁ gé r?% gﬂﬂ%ﬁﬁonﬂa@tg@oﬁ@'lm %lﬁbt%‘iilﬁﬂﬁ b3, eﬁertam

efbbdiatents) thezpide 6 mag b hbzﬁe@wmte j: 0015 0) hts].easmﬁb °Cr at least
catal yst is regenerated and re-use cert
380 He ariptierand/or duging adrodugtion ofibe erad %é?&gdo 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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to contacting zone 102 during the reaction process.
In sonme enbodi nents, the, crude feed and/or a
waonous/ogsspeof crude feed with the inorganic salpCT/US2004/042222
catalyst is introduced into the. contacting zone as an
e mulnsdonte enfboeliments,the natalyst is sombined aviththe prude feed and transferred

conbi, ni ng: i norganj c. salt catalyst/water m
o o e S At e empratr of
at 1%1&’5 ?@’{L ‘g Sﬁ’leﬁt SO biideto ihod@elen irite coitactingdoat 402. Typically,

ion may remain stable for at |east 2§an 0
heatudedast may Hapeatedto atempesaerein aagnge oy F0EAP C of RRD-400°C.

in G ey BB B R el ERMRrimbodiments,
TAbL&@Jhs Erulde fecdlHANbE redakedidIad Mtittoduednist the ermdx f@diifto the
adWestvaco Specialty Product G oup;

p; Charl eston,
corfiating z6ne.oForrexpampleswhen thecrudofeedicatalysbRiAtie 1§ E?ﬁtiﬂ ata
i d (DI ACI D 1550; i
g > S5 7R AP0 6 S 060082PE MER el componerts
in ik dhide TeedGRAPHE firined. TEb formitiba of tiesé sikalhsaltsimay remove some

U S A), Tergital NP-40 Surfactant [ ?}H Car, blgdg‘;
acidigreomppnentyfraecthe etnde fesddo sequce fre ThN e SR B,

St abj | | i pel i ik .

i oPhyAres Bl el e btide Tt B 3lard Brkifiouefy o contacting zone
102V BEORE Mcoﬂd;,]qﬁlnlg_.z)mﬁ boiz maKle itve sofficien tsi lﬁhlémtiepalatéqn of tlhe catalyst
Sromopha g 107 R RISTIES I RFLIPID SO ISh & Rpfon e
ca%aﬁﬁ%%gédﬁatﬁ%m EGRYGNG 2680902, land §F oY exflbédifiehts, such

exit contacting zone 102. Recycle
catalysti irégeh@tedmnd reruses dnfcetiain corhodisnenys fipsh gatalystapaype added

control val 10 . al.l ow at least a portion Qf the
w?ﬁi’f‘@t“i“&@?‘?@%‘gmﬁ}ﬁ%r J%“’I?Emﬁgssrecycl ed to conduit
- 10443 §oﬂ(@eﬁ9&ﬁfr&§§3@& cRIE (ISP AMHARBARe ofiorlide feed with the

contacting zone 2. In sone enbodi nents, a C n,denstjhn% .
inargirtic seitycatlysp dsintrodwasd intortheepntasting Zore asAnAIRYFIoRy The toulsion

500 Bl AT By Ao

fecPSRpriaRI Thikturk € Ty Sdrfe eabetiientsHstabilizéres addgdso theogmilsion. The
line. Flow control valves 110 an@#?@O' mar% ?gﬁu&%to
emdaion mEY rerpain sigblefar stlesst 3 daghableast 41ays, L af [§ast] 2ays-

S SRRB A Rk A, 9o b

Susfabtahts Iihidlﬂadel, butseﬁb fot lanitechioy oxganisa rpgbrcgfbok'yhimf.qjds;@‘@ngezom;
mal nt al ne In the contactin Zone . \/ u

Meaddpsivace Srecieity Prodye EB;Z&PFA_ s@g}é’%ﬁﬁa‘i@&”ﬁgﬁé& Ca

dicab%tgcggrpé @agf;)ﬂ%%\c,f IR} 1950, FWellvato Hctaltl FodRy Gheup),

tion of the hydrogen source and/ or )
perdidtin suifahatgn@imtapor SAS 36; GaientEarpartionCharlnite, Nerh Carolina,

U Sk S heriiies NIGAE Sctatect 80 5i0n i, SRTERE SRREHATRR Y1 40 or
B R0 CRbERELrS dRRE Qe ndtlirsied 0] dietiytpeiriimei(Aldrich

an aqueous streamis introduced into contacting zone
CHegcdl (QoaUgHiwatleanWisdoasinptrS. A pad/or moseethanalisae (b nk. Saker;

. l.east _a porti f, the total product is produced as
Phﬁ&aﬁ%&%ﬁh‘%ﬁfﬁ&%ﬁ;ﬁ-m zone 102. In certain
enbgg y&etcéndﬁhﬁaetﬁaﬁbo@l@@mﬁmﬂ1es Bh®doiehet 194 IR pane
15 an(? or a vapor containing snmall ampunts of |iquids
ensbediments, decycleontibit 10@may direethst entder ang/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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zone 102. The vapor is transported to separation zone

116 via conduit 108. The ratio.of a hydrogen source
woeosvasemoef eed i n contacting zone 102 and/ or t PETUS2004/042222

pressure in the contacting zone may be changed to
andfmicontactingezona162. Emstnos mb@mmme@dmmmw&mpommd

the,to f .contactjn one
mtcﬂ’édl%\wmrﬂnﬁﬁﬁi%s# f@géﬂ@%ﬁé@@%nﬁ@% g zone ycled to
é;%ﬂédﬁﬁ Fh chieas Em@o&nﬁﬂh%cy@lb cbﬁdlﬁt 105 Bagbe mgas recycle
rans, or at | east rans of cr

lumr d“dwmoml ke veenl & and LHR nﬂ%‘@ﬁ uaeﬂ o 601l Ao 1o and

coREe A5 sl yol Rl PR %“855%%&% Tpe
inn?améa 98 s6hd Eﬁb@&nﬁhﬁdﬁ swmﬂy pelected wiumfe rmged:tf liquid can be

feed. Used catal yst and/ or sol i ds may. r ena
mwtmmdtmﬁ]@ﬁ comtrsting zongsl 02 Avelymer of fegd inggniagling zone 102 may be

G R b S 125 e o

mﬁ@ﬂﬁi&ﬂh@ﬁydmgénQﬁﬂhede%rw&hﬁﬁmﬂgmﬁﬁmb&ﬁcmm&ibe@asﬁmsnxbihmi

© to formthe crude roduct ases us dar
ensesp apRiasting 20ee Aiz-q b egs 3139y be used to

%{cﬁﬁérp ok %%h% c}%ﬁcﬁ: gz&{g RIS 1h Q:Hx%n Bﬁﬁggﬁﬂen’ése &k h(‘{lﬁfous

Via con resul ting crude roducf
sﬁﬁm i énteodiutebinto éomtacting zemeol (2:thrangh et porhil M}nt

Crude r oduct [ecel ve 119 cl e.or
q%gge empodigent ﬁ@,t og'gén Bﬁtﬁp gol{glcemgg uced as vapor
ﬁﬁﬁ%ﬁfeé%ﬁ dridn o2V %§ eﬁbo&ﬁﬁﬁtsnﬁkltﬁﬂﬁprbbﬁt @nyrodhébd as vapor

some nent s, e separated gas (for exanp

mwoirao@pnx cmnmhmg snmﬂcamodlets cxfa\nqmsh agil elidsefrorm slmt@g ehcontacting

or net hane tran
zc&e(}ggs aa]emlqg é\:t %(lme Slgq?zgtt.(gﬁ 108 TPF ratio.of a
b nSddlicelto EAEe YRk din I@bﬂﬁéﬁng%nWQ ey bohe @)ﬁﬂsure in the contacting
US2004/ 042222 and/or recycled to contacting zo
w8 A fhomt the dop of

zomlzmzm be cdxgnmﬂ o cm@ol tllﬁ venor apd/pr b%é&hﬁ%?rﬁf% ucgd
c p Wgag‘geﬁ 8ar ,f?tl %S %Mggggr atl on I’TE‘Iﬂ%gtgg of

c&ﬁﬁm@&aﬁ@l@z mf:luliésr aiﬂwstlo Smﬁs, iaf legstt(i.® gramsy atrieasbf Srgrams, or at

B e e e R b, o
vefBb? gﬂjgﬁc fr@h%? ﬁ&)(@)‘f%&ﬂa&i@ z[oﬁgﬁ 0@ Audeb G, 89.9Pgrams, or 0.9-

gas or e crude feed may
Oeﬁtgﬁilnmﬁdmdﬁpm@uczpmegﬂﬁﬂ)f\mﬂedbﬂﬂwt 104. In sone

hodli f eed d f
F ceaUspa)is: et ralios ars apah P RaE Lo P2 As pptoduets of
ﬂ%l:antahﬁhﬁ@'at@esg MR RR LAd/0f BSed dAtafst BRKlincldde réEMual crude feed

I'rect contacting zone 102. In certain
agdftromlceent s, steaminlet port 114 may be used to all ow

i?ug‘ e asi 106 e Shor & oMK s AP dRAfh R ipd Bde product
BChdiRPstERIAed dpdration RICRHIEEs. aI‘KeﬁIrﬁdle Roe8k ekits $eparation unit

enbodi nents, "conduit 106 allows at | east a
1 hﬁbmtd mhersfsmdh praductieceverdidtvia eonsiitrld 8y e gespliing crude product

02 h
ey s Pyt Cammaraon RSty CndeloieFedellfs 110 may
n{cﬁﬁ‘é oﬁé b ﬁmr&ﬁﬁ&]ﬁ{éfs' 3} oF PMte HPagRNAILS,Hne o nfveP BE@pbAation

Zone 124 via conduit 108. In some 15 enbodi nents, a

vmscid,errsm@lmpns ﬂtm;wf; elnsonictemhodiments theseansated gas ffor example,

hy Qgéjr{ tc:al% on0x1 e ca\r%on 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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.at least a portion of the mxture in the conduit to
be condensed and recycled to contacting zone 102 for

woOwredsigssopr ocessi ng In certain enbodi nents, repc;mksammo:mzz
condui t  106. ma as recycle lLin In,so

bR sER Yok 10 COBRRRE 20me g0 quﬁataa@ \ pqrfair pmpogliments, entrained
S({shgpara/pglcl)wﬂg%%letﬁ% gljldg g?jqu&g‘g%ﬁ a por | on g?‘ the c rlf,lh Sical

sephtion methiyds ifor seqapla) Sitratidn wenlﬁfmgatmnmr membltane separation).
and/gr_catalyst. In enbodi ts i n whi t
pr odkHG: 2 drpicieantactipg |515(°§°m{{§2 f%r&F‘?aﬁ‘Qg 6€ ds@ﬁéf”a? gigmore

d
co A1 o ol 1obll RO al ey 6 ANEEY ol i BRI Btk s or
solﬂs.aﬂ?hacmia feedemniyr enter cmtmum zang) 102 G tomikiit 104! ol egme

e orite e P o P e B, bl may

meﬂxas ad il ﬁflqﬁze@n fdipdnhbsaitehil &ﬁﬁlét'{s}éxt 11 Peg @erectly enter

enbodi ment at |l east a portion o the total product
contattiog zens 108 Ineoprtaie embogivents, steamcinlet pont 116 maxrb/used to allow

oA hg S BortAgcron 50y PO TTURRISa P 1 Gpeted wit the
cRAyf W BoMESnY Zofle | DR 1Cprodecel£06h1 pRAfue tIasome RhiHinkets, conduit
zone 102 for further processhggt@The crude product may

1@5aliovescb inast 4 portipn pbthedatal pra be meyeled s@contaeting zone 102. A

o35l I e S A it s e

crﬁiﬁbﬁdg &lﬁﬁ% 502 %:ﬂﬁmtaf Sdpaftiofl ?Gﬁe mlgﬁlt@.ﬁoﬁtﬂlﬂ’dﬂl)ﬂo rI?d;umb

| NCl ude a eas a ortraon o e catalys
erBpadiBHSCR FoPdeRsing wrikpay Pe 0w onatk(fene if’e %%ﬂ‘t}g%g) to allow
attfrg%hgﬁonﬁ)ﬁm@ﬁ&uﬁ ﬂ:.e%ﬁ&ﬁ@f %mggéﬂsg& Lqu&% Qedtd Shtacting: +;

nfques,. for exarrp spar gi ng, WO 2005/ 66309
zdReTORIR0RAheRA32Asinge Bbcatain -btadlntsntsnrecgdd cqdaitsibanay be a .

reducti o | n some . enpodi ment e e
BesR IS dD g EREP BTt cal T Bfye 8 uftp s rmoving
pﬁrﬁ%leé’ﬁ*@rdtﬁeﬁ}tél Ypbdeg! | . @ sul fur recovery plant,

er processing units, or conbinations thereof)
and/ brseparation sanet 124 #tdeasba pertionog thezande prodpet mayhke separated

e P ot Bl iR iiehr BEl i includes

sdlis, 1o B8l RIB hd}beZeParateliiffom theltstabpdietingGtAidadsolid sepa:ratlon
embodi ment  of a separation zone in conbination wth

techyquast(for gxempleceantrfy gatinn ﬁH:@t@ysQ@nmnm wegmbrpee Separatlon)-

SRR oS8, 4001001 oPSRLIELLOE RUBLE T ARPcoke. nsome

erfibgiifehts Cpartiog ofl the gused iCsupetatdd ﬂ:&ﬂ thd rmtaﬂ @patuat. i [arsome
zone 132, at least  a 10 portion of t r de feed

ergbosiments pt deashapertion ek the t%‘@bHPQF‘Ft@H 8 ftr&CYfied to
f
ST R B o e o

reoyolédipartion nagnfod erarhpleybe donsbilnai with ther andpefeed and enter contacting
~distribution of at Ieaﬁt 100 C,_ at |east 120 C or i‘p
2e6 k02 SORIFEDFEPScSSIAB L OE PGS PEATYE! 1AL FY BRPRTASIN gPng,] 24 via

ccln‘a tlggopn Certain ks, thé Sru%l@ d%ﬁﬁjxaf Bé'ﬂ‘gngﬁ 8R€4 to the crude
In €s a mxture o conponent t g range
prbﬁuailredewebutl on between 1001000 C, 120-900 C, or

200-800 C. The hydrocar bons .
In some embodlmgnts 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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separated fromthe crude feed exit separation zone 132
via conduit 134 to be transported to other processing
wOoos/ee63dw eat ment facilities, storage facilitiPST/USZ004/042222

conbi nations thereof. At |east_a portio t
meghrane:Reparation gad peasaure redustion 1 some fm & pruRigents b peparated gas is
ent er t
‘I*’F?PP{‘H‘ZP %tﬁgrt C@’SE&%&@%R& fﬂ} %@xﬁglﬁ ﬁf‘gﬁ% lfg%l%llf? sﬁ:’lﬁu xecovery
pladkiotifer pRovesudiig Mgtss yoeanbi@ibus itered)aind/or rbﬁﬁcled L) tho n@ltactmg

enbodi nents, the crude product produced froma crude
Zofieed by any nethod described herein is blended with a

cru gl‘f 2LibSdibdditsS ?t%gra??u gi‘ adehdi 81 %ﬂionf dfq’mrh@@fee& isgySeRformed

fee or “exanple, e produ may be conbi ne
befbiré the@releUded dmenisige amtadzltmg eomntFIG. 3dws schematie 0f by embodiment

resultjng in,a bl ended duct av 0osi ty that
of p SeRsEAtiRBAPTS in ¢aFR Sipaon, 1 o cortaning Srtethe dﬁ RS Sy 130 may
be%BEt yh%e fal ta&hﬁéﬁa g S3end P@y{shbﬂﬁﬁkmdqdandz) The

pro bl'e tor transportation and/or
crﬁdeéaﬁdmhm sépiafatioh Zone 432 mmdmtl . Tnrseparption nenet133; atdeasta

S5 S B ARl R R
é:tQ&f o0 Yidtand ufo%aﬂiaﬂﬁ aFkd slkgm%ﬂt&mdﬁ@d i 80120 Bhibblliments,

8 and enters blendi ng zone I'n bl ending 30 zone
1nc:l\4dbs aanixhwe of companentsovitivs beiling sange diswibutieaotiat least 100 °C, at

e S, RESr 28 der B » BREE P ity Pfon B lent 200 .

Tﬁfcaﬂ? echQE &1 crofe fRd indales adixnae bf bemporentsrwitlea beuhng range
crud or m xtures thereof, toi rodug:rSF ME‘_Ien

dlq@ﬂblﬁumtbem 19060995Cs 12G:908°C, oF 8%3

i AR O AR gt o

. otlgep pebtessirighhits/trSméi) ﬁ@ﬂhﬁé@ GoBile fmmuessaﬂemmm thereof.

10 Akt s poroB e s gderted] ol aeppEbin g Jog Hhd enters
coﬁﬁ@lﬁ%ég&égt Wwa%gﬁdnh{ *3‘6 B'he er%?&‘éhsfaﬂqg‘férﬁf‘ﬁle crude product,

t”are not imted to, "a range of or a
wlhclne:ntsa:bnﬁﬁ’lmgs)atﬂm ¥30 ﬁAandm'sb%| ty, or conbinations

Vi = 16 85 FRDSHEETS. e PPk EptyE Btp vl SPocl SpdORE b oy
méthod QEERrERGLAROb SnddiBk iR A eludk $hal 3 BeE il asior différenbfrom the
contacting process using the catalyst. For exanple

cnidﬁofwia &vrmdmplm thererudsrpraduss mexybecembined gviflhp fiude having a

dl%?erggto‘flyé’amé °t 3435’%% er eﬁr‘?‘pﬁ%ma g’%%\s ST um %%’yig)c(osgg that is between

thel" O@cdsﬁ? QY EeQfudBhrodn landrehe Wiosionde the drudie! Thadebultingrtdénded
crude feed to forma crude 10 feed/ net hanol m xture.

prabiebimay by svidablefrsitrapspontatiop and/erdEcatagyf. t ends to | ower
th ! s t
e 187ty B R g 4
an@lcohtaetiny sydeni E30 Ithfta&%n'Ibbdm:aehts bt East& postien of the crude product
schematic of an enbodi nent _of a sep on zonl E‘b lendi
exgis Apntactingsstamt 130xia eqnduidBp Apd exiers 441 49; fpplending
di
B

ste@Ra(fot ethnasle, b igydravation steanprdidided 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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form a separat edcrude; feed. : The separated crude feed
enters contacting system 130 through conduit 136. The
wohosigsppoduct exits contacting system 130 andCaInmis2nes/042222
bl ending zone 140 through conduit 138. | n_ bl endin
rriziop eystai Oy eiosatsh 168 6kl 290 4D: T lepded product may
intraduced, vi ' : | HaEF W43 1hBAE bifiSe not
mee{SpBefE Pt eFRany, $h65h Praftreaghion bl btk e
limpe ) Glragpe ofor BllpnidbNYPE graeiti AN visasitguirtcofnbinatibhGhereof.
6 is a schematjc of nmultip]e contagcting system 146.
Theblendest praguct giitebiending zpacnitivie fondfues 1410 g raprportéd and/or
dposi i oned before contacting system 148. |In an
Pro&FY°&tnate enbodi nent, the positions of the contacting .
Sy s it sBinEanbhimest ansthanol Gogdrecttechdurmgshe nontad@ing process using

thercailriy Fon RSRTRRE, BHEroRF A Bt ou BRGGEIRaY feaph Rk ol
Th%a ﬂeg%g&wgeﬁg?fﬁggggtééﬁﬁ? ol Sl fR ERhrhpRNPdtassium hydroxide.

gani ¢ sa e transition netal sulfide
The 8écoweted metmpobmay bé cambinkd sith additionabarudesfsed frefozwra crude

el sk SR E b i A e g e
vish&ifg'b?ﬂw ﬁ%&é‘&%ap ﬁeadﬂg ihB QR Tedd/Hathhndl dhighiré to 4tAnost 500 °C
uce pro

pro the total uct. The total product includes
mayyedurg TIAN ofitheicrudedived tortsssdhareht s, a crude product.

The ptal . product may exit .cent ' s . .
i A FG iAo shen gt LA SRl S Rhpldaion vith.a
comthetiddSsybteRY i B mbirmfibh witiabl¥adingkdére. (The ceudedeed astersiseparation
be useg as a hydrogen source for contacting s ﬁ?em.
zonel 532 througbaenduit Hik (Thererade fepdispeparated %Pmé' setibed to

ol SRR R B e hias 5

Bl 4652024564 TB22rudk Brathichdis contetinndystim i andsantrs blending

ted hyd be, ted and/ or tr.eated
zonn 110 emzh cARGR TR bl i 4006 Al heripiosess HT<paL,and/or crudes

: in&sé;@?gd n’]Bli zjfg‘(}‘}}gé/ ﬂg:&é ténBined m%é"%ﬂé'pr&iﬁ@lt 18Fbin @ blended

a part of contacting system 100 such
prédiet. Theblegizdexaduetiexijsdlemgiong Zdneid0 aiar eopdiiy 144.0m

COm 5L 0SS P8O b B s b1
(stoXH d@ grgg) %ﬁfg@?&é@&ﬁ%&ﬂré 86ithotingyMes Mgt lin kf @lternate

cru rrng contacting system 148. A second,
emboditsent ahelpesiti@sof thetanticting sesjembeanibegevarsede frrptagtng system

52. t act| tem 148,
10p gasindatien e 8t oty Popiaging HRtAEL 4 kel BRIGIHIE or more
ca@ilifdts. LR caflyAl #sdonRichfl §Rfend 1 8 ARY bk an Thditipnaldnarpaiis salt

' some enbodi nents, the total product. =~ 10 The
cafatystjdhe transition roetak sulfidengtabyst.icommersial ¢atal ¥es A mpixipites thereof.

| ' nbodi 3 . ' . .
) S O v
hy@RSpeR so@88{he Preéribedd tiedfiGganiaSals bavalyss to prodeBe thie t6tal product.

may be | ocated at or proximate to a producti 8n sidte Th
Theltatel produetdeciudtisddigan aed dn s empedimentss § gude product. Lhe

ocessing through.. q
LS5 AR UARHLE S 0L i
fr@an db@bctiofthe iB6rganicRalt ehthlyst witlp theeesde. fetdimayp be used as a hydrogen

enbodi ments; the crude product and/otL, t he b{.!lﬁnglred .
sopreg dorgontacting system 148. At least a portion of the generated hydrogen 1s

transferred to contacting system 148 from contacting system 100 via conduit 150.
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transported to a refinery and/or a treatnent

facility.; The crude product and/or the bl ended

W0 cabsob630my be processed to produce comerci al PCT/US2004/042222
products such as transportation fuel 6 heati ng&fuel

| ubr e emalicmate egThedimsnt. suclogenssated hydregsn may pe separated and/or
di stil L | et i Ll i
gt o e PR e 18 bl Rten 148 thlcbrdudth Jo an CEHAR

eHibofirkdnd, Gorith@lng sysem 148 maybe £phodi conicingtshetenr@desuch that the

product, the bl ended product, and/or the one or nore
gemerated hydrogen Bows divectlydjorscontpating Fystan 00 tprontagting system 148.

b vl 00 RN 0 Sl ) ety

nﬁﬁbb’@d_ ﬁh?dir&ﬂ& %dt h tgtp‘mlnjt . dSYBt ' 1:}‘rs‘;aibnt fi.all

enbodi ment s, e total product is _substanti .

f r ee Aosecenk erude figed epnters SR InG SHRPm e %ﬂﬂaa)tﬁ?ni(n contacting
. . .

A 9L ol 50 St 15 it ign

tlg ealyst prodwosd a Prodd. Jharpsodust isain somet entbegifBents,dhe tagsl product.

K f.crude duct . ,I. t ai
T%gﬁg%&% gi@flﬁéﬁﬁé gﬁ?ﬂb%ﬁﬂ’gﬁoﬂ‘é‘g{] <1;1§ ‘ggkgl (r:]ont ent in a
Bagggli‘;% T eABOT et 8 39388152 thel iROEHES tOntdstin 5y8%ms, contacting

granms, of 0.001-0.005 grains_per gram 30
zohesg sepdmtion adues; andfor blending zensscastshowa in FHGY dré,anay be located at

o SRSt & e Sl 4oy R BpERARP L Ada
pfﬁ&"é%s@ thebughaBé catAio bysidie, thEBnide féedthapbe ¢disidetsdusittable for
eeda.

[ n sonme enbodi nents, the crude product has a
trapgpiorighibn endioyrfoe bee v refinery Psesess.enbodi nent s, t he

0" b5 g P aba it e iRyl s B g piantiist
tfgﬁrﬁ?r?sr&ggg f\x/%ééﬁfé% alornDiséatentifacilignesThecsrude produdt a0d/60 the blended

pically, the crude produgt has frr%rHO
i chieR ol bb Dipeessed s progubspeasenersia) g uchyps transportation fuel,
L
fraotiomadlydiistiliiy the gasle produch smd/obblendedepredist to praduce one or more
typi cal ly. i nc] udes, t..is.n ligited to r bo '
cifafenclianmomsarme ermparihn. St o pryth 5 SR8 prgiyes andor

&é% SracAbRemaf pengedEEARS, t hat are not
t%%n ergﬂg%ﬁeérﬁégimangP, or a ﬁixtgre thereof. In certain

embodihesetabprotiyetindedesgasomeamiwdinenis iatmostchph gvgms, at most 0.03

nmonoxi de, ar. ..conbi nati.ons ther for L :
e, o gt inaHOLT i S RO en 44 B forf i, AR phubodiments,
1Hé fobal tpReiucTR kBB rfial R e 68 balte/(@iat is] ypketis nbydeteotatde). In some

t her nodynam ¢ conditions a nolar ratio of carbon
embodimends, the audbpradutavaydaclinge ot most 00 eyams, 4t ;19sH06p grams, at

th ner at e 0X]J t

ARSI, SR R o DBF BT R R b e
prédet, InQeltaintimididith@s tthderdde prodacytias arcbRelcamteritdn a zange from
molar ratio of the :gener at ed carbon nonoxide to the

ajjevred ta @85.cCHPM -G Deams, 9.8001041 2xape of P G-§-#)51grams per gram
L 4-0. (D= Q. ability 15 to generate carbon

oﬁﬁﬂ"(ﬁlgipg%du%#é’?lesr%o(r?lfi?taeft@ﬁto carbon dioxide in situ may

be banetitsih @3nbbeimedts) e’ ditideoRd8es hhoaalHIR centent that is at most

aproxi mate. area or_upstream of the process.. Fo
Bk spest §0% gt Whert oot BY, AA SR 0% Mo onfept of the
GudeFHE ' MY bonddtE Hd AHad¥BaAGHE A Regligible MCR content. In

some embodiments, the crude product has, per gram of crude product, at most 0.05 grams,
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formations or used in other. processes, for exanple,
syngas processes. |In sone enbodi nents, the total
wW@zsuedsons produced herein may include a m Xt RCEUS2D4/042222

oo S ek O NG iy, e

oS58 o 8 50 4EIE0, DAL e gm0

ﬁng@ﬁw@mbp@r@m ofcrudepﬁ?ﬁeo gl grams, of hC4

rocar bon er m.of - s m The

hzdr Ipsemp 6 oﬁm%q el PogHstanelndes’ Sft?"sc"é’f’s?ﬁéble gas. The non-
conteggb'lg g%ﬂ%gﬁ% iud@s HAPisthof linfifeats, dﬁfbo@x%@ﬂﬂ@ NenrRGHkia,

gramo ocarbons. I n sone embodi ments,
hyti®gep auilﬁﬂé,l nalregen, qurboh menbxidd, adthane; other lpualra:fafrbms tisat are not

a_wei t|o of , at st .1.5, at npst 1.4, at npst
COEC}E@,S ‘né) %@fo 3, or at nost 0.1. In

cert Hﬁﬂ@nﬁ. hi®BpfPEA! £drbsn aloRidR] &4B6&Emonoxide, or

relalvetonpara sat a wei ght rat|0|narange

cofmbirmtionOhe bt d:arsbe foroed in situthy eeomtagt of steggn and Yight hydrocarbons

mﬁ:a arnfg#rg;q.‘g S tﬁ?l S dg";@lcélx% Qi af# cﬁrﬂgm? O(fogfhtmlnga cflar ratio

of BRBOR bRk t& bﬁ%ﬁ HioBkBit i DO7U demPle@tRof B8 gémsrated carbon
paraffins in ratios ér anmobunts that are not general

y
mdnoive to mhmgmwemmm@@udana seme embgrinaants, isahleast 0.3, at least

NPT IR —

to SeSfcnBtod dakbdnruasxlaais ﬁ@uﬁhge ﬂmﬁ@ss 1J0004€0.9,30r1.5-0.8. The ability
enbodi nents, the ol efin content of %he C[ude

to genegate saden mpexidsareferntisliornachan dipxide in/giu thay e Beneficial to

BB 581 R Gy e e,
geatrbedicarbohmoridxide miyche wsed anbesduciiy dgent inrtredtinghydiocarbon -
is greater than the olefi.n content of the crude feed
fopgations prEedrn eapr%%‘;?s {orR¥EIPLS SHRESS PEYESSSRt nost
300, % 8lenifRaim BthsPORE A BE e m&ﬂﬂﬁlclude a mixture

hydroca ons W|t range distribution
of cetpeenis2Batage ﬁ:bhﬂmg rmge@!hm‘ibmmwm ~-103Cand §ﬁ§ &C. The

g gy e Rtk e Yo B AR Tl Bgm 1 104 The

mifirt b3 ih@0aerof (FOUILEY itk 0003-0, agﬁ@nmf 0/005-020-g#4s, of C4
C. In Sone enbodi nents, at | east rans, at_| east

hydrapatbogs persgramrofsuch misdereo The Ci éwdmaibpn&mm anclyderfrom 0.001-

R S L Y e L B

hy@fREEbons).. Rsbnib emBydd®nts,dso-Paraffind. ai:e podacel lefatlab toha-paraffins at
ol efins per gram of crude product. In certa

2 weigbirmHe At at mesid .5, By weddat; 85 St} DrRLANASH DB, ﬁfgm?%mg?e or at most

o, R SR S50 UGBS g v
ratié ﬂf@mgé fon0.0000041.5; 030 1pR0, ord). @Om-Ofl Ahel mamﬁﬂmmay include

with a boiling range distribution between 20-400 C. 15
isq-pargffins anfionarnaEaiEs. t he hydrocar bons with a boiling

0, 0 TR e Rt e

andlo F)bﬁlfﬁlﬂ;f 1naﬁtlds&ﬁ$tnouﬁts 't'hat aI'e ot gsher@llBfouat ih emsdes produced
495@%3 = %rgm a ta tl'mLt?(%lStThleA'oleff : lgct:luelig a Isntlxt%xresof 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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t he hydrocarbons with a boiling range distribution

bet ween 20-204 C have a weight ratio of alpha olefins
wo ooospsaaomal doubl e bond ol efins.in a range fr egr/us2004/042222

0.7-10, 0.8-5, 0.9-3, aor 1-2. 0 ight ratio ,of
thoppoe s i faeton of 1 s Sk (000 tdcast A Jcromiecrafockipents, the

T

ol BF MY f et B BOHE thah o RS SO B (BT foed by a
fagtbpbibat edet 1 090} € nedse 500 xt wiost300noeatmadst @6Abl e bonds

ComTe et opLOgERSS e BB RARS i ILIE e AEETRHtR
bef yde o RPN & ﬁgﬁi%sg%gmm S8aé ok BOORA-PY SHRRE 9.0001-

an’i norgani ¢ sa yst may-produce hydrocarbons
0.08 glans, &rd).01-04r amge perciiratrafhydiooarbbrs bastng 2 beiking rapge
.that _include |jnear g& g@}g@ The linear ol efins have
digtrigutigndn arapgabetween €0+ ~ A weight ratio of |inear
ol efy] ' ﬁﬁ%ﬁ' s 5. 00 8mb, Qut 12860005 Sladis] &St least 0.01
Wi t hlhglﬁrél‘é"ggr{&glhe oﬁ%g}éigs at %st 0.4, at nost 1.0, oeras

grams opalphd oléfins percgramaif erude phattictmay be producedi Irertaia i o
N T TR AT R SR A TR
grim 08 atphdloleAnd perloriim oFfenildie bréliuvtt. IntefifinledhBbdiments, the

embodi ments, hydrocarbons having a boili ng range
hydiecarbiobs wiithra hailing range distribation detween 20408 “fdiaye an alpha olefins

n- paraffins.co at_|le [ ans
copichEin’ g SSHD. 51 0g Biagns BRl01-b. 05 BB or B1-g % rams per
grithdThy REarbba Wwith albedimpcensodistribatonbetveedRd-HOMOCT ange
distribution in a range between 20-400 C. The  _
n- papapme smbodinents, tht hydreqarbnps witlombesling pwgs distribution between

- 2050 4 RRRY \%éﬁnéégo'&}‘ dRE Bfeﬁggﬁ inRiEha) Aot Fond olefing of at least

ydr ocar bons, e inta range
0.9, at 162510, 8, Git daast, 0.9) atQeadt D0 patdeadnt 4, drat $ease] .Snfostimmeerhbodiments,
such hydrocarbons, have a wei.ght ratio g £ . .
the Bydrgearhens widh 8 Joling g5 AistriPyan btwean e Bave 4 weight ratio

ofg'&ﬁ]ta fths 18n dohbfh botd J1Dss iR a Sangd frord 0. 005 10.425,0.9-3, or 1-2.
romthe n-para t he

ins content I n such hydrocarbons,

A nwefight adtiol oflptamlefits tofintérnahdouble bndpl f theagrugdes and
estinated .to be in ran f 0.001-0.9 qgrans

cogimercig! progpcks s typigallpatingst 9., Thesbility to podice s inpreased amount

of AW fins th ofeFiNE wAHIARMEE Qbisble bbRisGhaiRcilitae telcodésion of the
total Ni/V/Fe content of at nbst 90% at nobst 50% at

crndssprodisigo commerial produsts. at  most 3% of a Ni/ V/ Fe

tent of the. . ' i :
Che 1A0m8 et (Bt e e Ehd A1l ARG RHe in the
prdefedI6t an inbroaBietsal cRABAt BappRodued hydestartons Wil Hbeilingeange
or at nmpst | x 10-6 grams of N/V/Fe. In certai )
distribainmraabween 20:804 $G,that Fickisdinearaletinge Thliertplers e cis and

ol o R\ GG 45 PSSO b
oléfinsbwighi eisdoulsle bbdnds i @t Mogh vt rostll g, drQit Mmogt AAE In tertain

sone enbodi ments, the_crude prodyct had%@ AN of at

erpsimenss, theyweight ratigedlinearmlefins yyithysans dpybleonds o lpggy olefins
i ) A8V 0 NNo@ertain

with gl aPulie 80 £ w46 B0PE BTY-MBor 000" 21 7

nos tInQefkain@intadin®gs, h§ddtarbbis lsavire a boiling ranga distribiudiin in a

of the crude product my inaralpag[elfr(S)qu.OOlfo
rapgeshetyeem 2G-404°G have a n-parafiins content of 4t least .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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or 0.05to 0.1. In certain enbodi nents, the API
gravity of the crude product is at |east 10% 20

woloedRE3pat | east 50% hi gher, or at |east 90%pyTodn2004/042222

h@ﬂ%@@%ﬂﬁ@?&aﬂﬁf@mt he cr ude feeg&ogb@gﬁleb% 0108
Qﬁ§ \Yr 012-0.8 zrdins. Irsofle eﬁbodaﬁ'rent?sosuch Ry&o6abenslane aevdight ratio of

e crude product has a total het er oat ons content of
thaisorpaeffinsnothe mparatits ofehmosrl. aat mosi 1. 8avmost t-at mopih-8, or

e

th@@f%ﬁ@ Pﬁodﬁ& by beedBnatd¥o batn a fa8p6 froth@00100.9 granhss 8K -0 8 grams,
0% of the total heteroatons content of the crude

OrfOeleGngesDﬂTmnpf@@d%Pfodﬁ‘;l have a sul fur content of

oSt 90% s Y
cont ﬁ? SFm%’ﬂ%nkePnﬁde efcgl (%l pg‘ﬁdng{%aﬁl l811!ral gg&?’g O%e?%{# most
9094, €l thoBif SDY6.Git mosPEY, 3t 8Bs03% Cortet mopr 39d umfh Nifi#iffe bentextt of the

nost 0. 02 granms, at nost 0.008 grans, nost 0. (%O ‘ét
crydesfged. Iatcemter@oslwn& thescruderpragyict ing! ‘{9683 PgY gram ol gru
d -6
R PR 060 ol b R £ o BRI | 10 S bor
NrmmeE B cermmembm;memﬁ,rthem@dé) f)ﬁ)ﬁuﬁl 132, pgr gram Q{icrude product a
0, 005-0.01 grans. In certal -,errbodl grg{fnlt t he cr

tojgl NfY¥e sRngent i 2angH ToMdgE h 0" grams e Do 1 0aierarms s X Khograms o2

PRk, A% 6 s oqemiceahent of the crude feed.
x mtr%gen?@o At A S HE 0 20057 066309

PCT/ Iusameenmom'cs, ﬂwaeiemrmthqs asBAN@f armost 98Py gbmost 50%,

orgh et 103 SEhe 1907 6B el 19 A RSk By dn fpn

erhbiRlBEMS habé HTAR om&os’pﬁfat ﬂ?oﬁlﬂ) S’gat giggtlmg dgglgdmstt() .02 In some
nltrogen content 'in a range from ‘gﬂ%m 002

enhodgnens, TAN oEthegrudemrodiict may berin arpgeifram Q01

oduct has, per gram of crude product, from
orgj.r‘(%gt%&? granms, or 0.09-0.15 grans of hydrogen. The

H C lafceithin eﬁfbudmemsotlieoﬁtlemymf alte crodesprodudd js atticasoHi%

bighas.Rl P ECHH hiEhet, oF RGeSt D0 ST AheT e e Ly 9f S feed
In%n]btg 8 e?rf‘og%n‘i’é‘nts{] m""l_lg%gltﬁ)f {hla%rlﬁfeg:g SIcER Betvreen ABIHOL 15-30, or 16-

nment s the cru product is 100-120 %
2(bf the H C of the crude feed. A 10 crude product HC

n20% f .the crude feed stht
and/ (SOME § ﬂl&%ﬂ&ntfﬁf‘: d’rr%cﬂ“gﬁhc"fsﬁ%hgﬁﬁg esg @ @Bmt most
70%, it WRJst S0PR SorGl HdSt J000 BERE tdtNGlcts Qoo bR Bf ﬂle\Mnld& feed. In
range of boiling points. In some enbodinents,

cmammnhndwms, thexrhdepreducs hag 2ot hgtemyy_or@s(%gent gﬂatﬁqzaém 0%, at
lepa i i s PR SR oM RoLE el dr el b2

at  IpheQorldblprviiact nidly Ha@s bulfhr QBdteiocd aBMostrO0H4, @tmodstOmYs, or at
to 0.5 grans of hydrocarbons with a  boili

meg 6% eofi stk fupeantent ob e wauds fow e aRHurDoteet gf the origg product
pe('})/E?agn gt crh&?‘ dodet &%%Qé Aost 095 gfrén?@ap 08%b 48 L%?axﬁs,gﬁ R8¢ 0.005

ydrocar onsw I'ng rande distribution .
gramk Vi @ibsB0.004 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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C and 400 C at 0.101 MPa; and at |east 0.001 grans, or
from0.001 to 0.5 grains of hydrocarbons with a

wo200d/068s09" ange di stri bution between 400 C and E&3U$3004/042222
0.101 MPa 20 In sone enbodi nents, the crude product

crubiesrodpet; parrgeam off code geodwict anryt be at oresh A OR4 grasas, ampst 0.003
from0.00001-0.2 grans, 0.0001-0

srargs iy et inogtO0p b, 1aaeme sirodiznish Medide SHoguct b, per gram of

crufll Bﬁ:tﬁﬁtg Qﬂ%ﬁ'ofgéﬂ B e RGh nQarbe D, 0001 D.0U5- RS, @r0e001-0003

n-sonme enbodi nents, the naphtha has at nost
grafhsl5 grans, at nost 0.1 granms, or at nost 0.05 grans

n Bovrs RS s enbE BRIdE b BT B pidaula from
0.09-029 ; &r FOROBL5 d@ﬁm@oﬂﬂ;ﬁr@g@ﬁ THedIAC of thotmkle psodupemay be at
gram of crude product. In sone errbodllgin s, the
n

mosich8itah mastib.7, ganosyl faronostdphion at mast megphadipents, the
H/@Fog Sétéqc%,;g%dlg:rﬁ %rioé-}?d% "&Sdo_p[é;@g of Hed T8 ofthe &ludfBeH, In other

alrh énbodi nents, the naphtha has
emBodifiRAR e G Tt Mbe érndé pioductds 10041 2e%eaifites HIC of thegrude feed. A

range from1l x 10'7 grans {o. 1 0. r , x 10, 6
cruge pRgus UL withis % oh e crusdegeab S Sifontes thatupiaks ando)
[ |1 : inr benzene may be
COW%Mg%r@gﬁ%fﬁ%ﬁﬁgn e, 'thug a cru'%j/.e pr oduct
t haThé amde preziuat invkidys tompdnentsevith aange of beiling peits. In some
require _specjal handling. ln ce i n_enbodi
emipgments, S pryde rostis: sk at 1eagt A0 el SRR 001 to 0.5 grams

gﬁ#@&&‘&ﬁém ' RO onCofiat RGSCIVOTCL5CS nRstiZ@! °C at
of ol ycyclic H?}B&?La%pg%unds. 44 V\Da2005/ 066309

o.mmlmgaemmmr?m Bg}p& t¢ 0.5rgramgs ggbgﬂ;‘lmgomth a
n ... b r t t : .
vopE s e e A 0, SO YR s 0001 g, -
or fofl Q0T 3-07% JTaiyaRRebods ®ithy boilthgranhiey distibntien between 300 . .
1,2,3-trinethyl benzene; 1,3,5-trinethyl & fen@' s of
CrnddONIT 2800 pfa; anAtless 0,001 gem or 2o OGS QL3 gomis o
-et hyl - 1. 4-di pet hyl benzene: 2. _ 4
e e s AOAERASin B EAon” S ke G101
Ee Ny bored témbo@manﬂmlcm@tmﬁch Ixmsr, ggmgramaaf_ctm&engmcm naphtha
enzene, r-1sopro - -X ene, ut e .
conionigaara 09000 1 9k rarie, 000 e o7 R R T ek n certain

: - f
erq'%&%%e;ﬁga, Iﬁ%ecr%%l‘ggﬂlhﬁﬁﬁomﬁog §2Yraas bHGOEDI05 grams of naphtha.

ICS are used Iin a variety of
In §sAEEMbodimeptsptheiaphtha Hawat msast 0. 18 gramsjiay mesif). 1 grams, or at most

.. Th d i hed
0.FHBIA of gises prL A S AP AP S48 BStpfithgf Al
edmaglgéﬁgr .gfgn‘?ﬁ.g 1-635 Ighﬂns‘} /0001 10. Ieg¥aRd] GrE0OE1-0.08 @rams of olefins

cru uct has, per gram of crude product, a

pet giatesfecradergroductf frosnnie @ohediments; thepaphshpbaspperryn ofgaphtha, a

or 0.01-0.1 gr The cyud f
bereaa soBPRAL b A0k ratss gl e BT REs AR R Eh O B o
ceﬂéiﬁgﬁxbodgnéﬁ@s?t& 1 PhHa B a beizeHe BntentABatds Aom-detddteble, orina

crude product has, per gramof crude product. .15 an

rangetfvam W Hhegremate hix 10 @ros,000 19, gragisdad x W bergms, §x 10°

40, 01-0,05 - Th 7
P b 107 SHE rRRI RS ) (Gata R e A 9 iR Bazardous
to Baitfld tHuddPcruds pRiuctGhatdas 8 r&l&ieplplows berzendediiht thaytot require

grans.
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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An increase in the aromatics content of naphtha tends
to increase the octane nunber of the naphtha. Crudes

woeds/dsesgeal ued based-on an estimation of a gaPUTVUR20®IN42222

potential of the crudes. Gasoline potential may
The mdnodﬁclmmng ¢ompoands ey ieindepbutare notdimitedto, benzeng; doluene,

SRR PR et A B St e o BvE TR ge: 1-othyl-
2-&&%39%&?%115'?9 ?ﬁﬁﬁ&ﬁn% TBeab&e; 013, Baamthfibeh8aes 1 infethyl-3-propyl

féqui renent for additives that increase
betdvae,0b: trmtharl-@bprbpyl befizenkp2-gthybilidndimethy] benzeap:2-ethyl-2,4-dimethyl

oo SIR2 T B A BB 802456
tetfimdtiifi Yenhe; Slis ro Plastthodylerey Bhtsabityd cdngend?s bEbenzene,

nurrber of the naphtha is in a range from 60-99,
tolﬁ&ne ertlm-xy&ﬁe gﬁetamleno,rmr@msmm mixturesithergpf, d\éonocychc
duct ha

a aegwsﬁm oot oL bl Bl g 5 lvidua

Q& Préduck @ ballescribaihdréia tﬂﬁdally has an ephanced
kerosene ) reIa ive to the total aromatics content in
coptgnt afgnenocyelifraramatield 30 kerosene of the crude feed by

S0l SRR Sl yim iR e ide AbANERR, pafstanit Fide fipllc, o

tolgg:g??donwivgggﬂo enno&qmﬁe,rmosﬁo .161guatns, for8d1iG:1 ghans. Zgerude
or ogreater than the to aro nt
product bas bas, pestgran oA Grnde Rrodigt aLesta ey esPntFII"TF?‘ @c@?%g&rm

2 d
0.003-06% %Qpﬁﬁe " > Qﬂég%g SpEFgram of crude Fro uct,

enbod erosene an ha nay have a tota
tcbmeﬁbﬂmm-&mgrm, 0;0@560 1 grags, 6r @@ -0.05 grams. The

00001-0.5 gra ra
n&e gﬂﬁgpg"n%fa?l S@M&lcﬂ%mﬂtﬂgjﬂo%héﬂm -0.09

BLEOY a&o@m_o%&gﬁrﬁé crude product, a
& S?ﬁ?late ontent in a range 5 from 0.0001-0.9

gr arky inkrease mtb@ammaac:gcmt of naphtl B0ds 19 iBcrgass ke ogane

ot b 0 gl o may Be SATE BFRA S a1 Bfscline

fe%ﬁﬂpoff th@ttullest Gasofind poténtfal nfayIndindg rbuﬂisEnot limfite@ to, larcalculated
sone enbqdi nents, the crude product

octane sambenfon ghe naghthp pegion of tb@q_rue%r%rﬁ élbgfwé'm(fﬂicwated
oo BB i A 55,8 B Bl SOl torchce e

re t foradditivesmhet inOrkase the getans manbd.of theQgasolinearfn ceftain
erosene. In sone: errbo i ments tg@ﬁherosene has

Qs M%%eodaﬁ%mmaeé 2 o ang bt pT at least 60,
ast %5%1%3%5@03 ’%ﬁéﬁl&/ 6 odfant ﬁ@lﬁbe&f‘lhegﬁa'ﬂ@la isina

n cef I ments erosene has, per gram of
ratk@”f@aﬁrﬁé 99@&0—@8;)0!‘5&0—% content in a range from
0.1-0.5 rlrjs or fromO,2-0

enbga,sp@ﬁteg’l oglmqnésegqerﬁumrﬁguggag gglgl]ggrrtBLaE %lgis g%ntent in
hyRfdc@ions Hafim Q%B?i\ﬂgr%‘%a%stﬂﬁuthﬁl' WR¥veer204- G Hhd! JDOrERE6tal

In the content o tics ofthe kerosene .
“nphitha and kdrogene’ )cre}.adee forthel togal ar@ndg:stcontent;méb%’@t&l mephtha and

densi t and r e t i.n
kepRseRg _ Foeis T%S{aégcéle%t i b A on i RSES s
Tﬁ?&aﬂ?,eﬂﬂ@ t(ﬁer &rbﬁﬁti&@bhféﬁt 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

at

kerosene of the crude feed.
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a high density and | ow freezing point nmay be refined
to produce aviation turbine fuel with 20 the

Wee2005/@0650® properties of high density and | ow fRGRIES2004/042222
point. In certaln embodi nents, the crude product has,

per dn semeembedigents; thekerosene andanaph Raye a tptalpolyaromatic

DaPPRd: eﬁ.ﬁﬁ%ﬁﬁé&%ﬁ@?@%é s 90001 5 Dl or doo1-0.1

gin@ssdr gr@ﬂ ofitcdldietosencamdtmphthaf at | east 0.1 grams, at
| east O. granms, or at least 0,5

e nboahﬁ@ﬁtde Prodiict BSe RN SHAD cpe ngéﬂﬁta dlarq@%ront% in a range

i e . _
DO RghRO L AR AN T om 00102
gidngs. dasome pintddirherts a, wqmglt raficaol Kefrosene thedipse dthe, distillate, is in a
VGO  content, in a r ng . 0001-0.99 granms, from
renggdrony L tgdaked i3 oy i] r%'fr()tol ~3 grams. In certain

enbo
in a(illlr1 ange%ﬁ%“ﬂem Odd,&t 185})986{6@‘3&186}; a p%lfcct’ at last
004 rgrahs, dromal ebgoredbiiod). 7 gramsc@ PO b0 gatnedinfhOt-0,1 grams viigrosene.

o] i P Bt s aradtls R B o8 s o Fyy08 rams of
Ktoddte. ThRome RRIbBARAM R IErosbAEhAS, E&egr%%flk@fos&i’es aflaromatics

resi due content of at npbst 70% at.  most 50% at nost
coaest oftat leastt0. Z_Qﬁiﬁnsoﬂt lgast A3 gramsgazfat least b4 geamst di gertain

ofiBofiihts. BIOPRE b, ol e o R Bbre” i booifics Btet i Hrange
ﬁ%&@@hﬂﬁﬁ@%&@ﬁbﬁm/%ﬁ st 0.1 grams, at ms!

0.05 _grans, at nost 0.03 granms, at_ npst n
nost Ipeertain ginkpdiments, gﬁg@m@ prist @'taﬁfgerogqnegpam‘eelow -30 C,

: bglogro hﬂg’bagisbele@ -50%6. m&é&?% the éoﬁf‘en?{)fjﬁjr‘amaﬁ{',é)ﬂi{ﬁé kerosene S

gram of “crude a residue content

pbﬂfwe)fft]ﬂmmﬂe ﬁﬁﬂﬁﬁleﬁslo u@rm&e@leﬁﬁ%d}e&&eghaﬁeezmg point of.
001- 0. 03 or . 0. 005-0.

04
SRR AR On O earwérepra uét "Hg“x‘/P ORustJHith o Reipgeng pogion having

%?%ﬁ%ég’?"fn 4%3%% % ? gr eat er t aﬁ&o igr grrs vgdmﬁt&gss el with
thehdesirahl® prapesiies of mgh@teﬁﬁt‘y amdoew fgﬂem pobnt.

grgg 01 000%3% &ﬁﬁw%ﬁ %/ tﬁ g{,‘gramog'fﬂﬁftlfﬁgduct a diesel

c&ﬁtﬂ&anarreggécﬁmﬂ rrroorlcn 8 bfaRRSR HdndbioaLD. @gﬁhﬁ&r Th ceddifembodiments,

In processing facilities. The catal yst "'may inhibit
ttmahml;hmpengrammf idizisel, &n aromiating content of at least Sdseramayad least 0.3

SRR B P b B i DSBS 1 AR o sl

afodiaticy Sénte)in aeaﬁgerﬁdaﬁo 1pr gﬁﬁe§eg 0.9 gmms;luﬁez o 5 grams

| ubri cants and/ or other commercial products.
cat allysame,embodimentsy tha crmdapresuckhas Dereraad crqﬁierpﬁ%duct: a VGO

SBHERIRE B BB YPRIDY SR 6u} O PARBRAL B 103 g
I¢ adrediry SthBoditieats, the VIGD abimedtsin tie éride priductdain anang’e‘iﬁ'om 0.4-0.9
first be a catal yst precursor that .is converted to the

geamsa Py 8 6-Q-f srams.ies Brase of ripdeprducindn GerAn egbedinmeaisothe aY GO has,

p&% St prlécurso%@ng?jrrrriarlg.\lii‘hr a %g?@ use?j? nﬁi‘g@%%ﬁgﬁsn%rams ot

Otfh@Gcgmﬂg feed with a hydrogen source to produce

In some embodiments, the crude product has a residue 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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the total product may assist in the reduction of the

nmol ecul ar wei ght of the crude feed. 20 Not to be bound
wioy2003166309, t he catal yst in conbination wth tHCT/US2004/042222

hydrogen source may reduce a nol ecul ar wei ght of

roostPolngams, 4tanash 8.05ravetas,fabmest 03 grpms; planest 0 Ggrams, at most 0.01

e iop O35 s oEks b PDOR Ryary O o0 cibcPfie. he orde

otk ¥sd, pet fain dfayudiprediet)i sidas Cordad/inh range from 0.000001-0.1
Bronst ed- Lovvr% base properties include catalysts

grans, 0.9 1 {0 giams26.00 k0B mamsios § 00 Q4 exams. cat al yst

compdbii Rabolhensr e S GRURHy REFLYUER0d o porion of e

dabidyse) Umxﬂlﬁodiﬁbﬁts,@@hd@@bdﬁﬁ incluwddsdrim gfeatdi¢han 0 grams, but
transition netal sulfide in the TMS cat al [

lai?ttbfmﬁ 10 risys, QDY -0RB1 ggs or QAPYNIE0.9p0T grams of catalyst per

e R e e

ttamsattation ahd/of ypatarht in praceasmgf@m&eso The c&aB8t mAy Mmhilfit corrosion,
i8&15 30 Exarrples of transit.,on, netal quldes
bit diigtipn, And/princrpass water saparatien éhlﬁl?‘ $ of the cpifleqs A crude

o R S 3 S PR B A oo

luhndaatsrandfdm&etreahmermﬂ@rﬁ'mmat al yst may i ncI ude a

t ot al . of | t t 0. 5 t
| et TH cobiss R o7 isyiHeBhats iR Rl B SresBHe Oha higresen
SfRE blodlcd b ﬂa&@m@m@&%{&wwwm&lm The

sul fides per gramof catalyst. I'nh certain enbodi'nents,
catadystvis thewappligetiommsy fipsibe greatalyst precanser that is canvegtedto the catalyst

glnateni gf one %ﬁﬁfﬁe&%@@“ %ﬁ%sglﬂ %eﬁlf%rn cgntacted

@Iﬂﬂﬂi&ca{&mtﬂ'%u@@t al yst includes one or nore
transition nmetal sulfides. Exanples of 5 transition

net ‘al Thepatal ytssused én emﬁa%atﬂnea%dw feeql péth ahydsogayppurce to produce
BI040k if i rdducrioR PRl b Blcoular weiah of he rude feed.

I*G(Mtg@ bt bo;ﬁfdlb}aihéoﬂyeﬂ(e/égﬁﬁﬁ:bhﬁdﬁﬁ)bmatﬁmmﬁamﬁﬂ?drogen source may
Fe2S3 i socal copyrite e9 alerite
re«%ﬁs agaeleglysesig R?I%&% tgagﬁég throvgh theaction of basic

(%%gb%%e%tr%ﬁiwg%smpynte FeS CSHl ﬁ oithlthgcatalyst

Hﬁmp@ésm)fﬁat@lysts tBattroayChaié Dewis H:Be hadfot Bﬂmtstdﬂs)\’(rbdﬂ:@ﬁ?propertxes
or %qae it%ﬁ& Eéd I n._some enbodi nents, the TVS

ipclp ?iqusr ¢GRS BB nore transition netal
sul fitgsmb @nﬁ@&ﬂéﬂ?st 'tHE"ba’l!Hl}s'f' is3 Tois! cafﬁ*}si" 8¢ TMS catalyst includes a
al kal i ne-earth nmetal (s), zinc, conpounds of zinc, oOr

coimpoundthat ¢rmtain & ramtiBetahsufige tFardhe purpesswef this application,

Ol SeArpife et i i hosEs PG Rocit Rt ieadging the ota

vRi R of AR tedkition keetald) 2b tRMtotal WeighMbf RPREHERE Satal st An atomic
transition nmetal from Colums 6-10 of the Perio

13t Ethe trangition inetad ta sulfur lsAiypmlbmn@ 1angs Gowmfo. &2900 611& or 1-5.

B W Renglig gl shfefunny B b bl S8y Gpgmistry
Hlitdd b9 () Nickieds; PlsdviePPéblihink ToniiiRy; AffiRedR M Idadéme New York;

transition nmetal is iron.
Copyright 1968; Chapter 19.

In certain embodiments, the TMS catalyst may include a total of at least 0.4 grams,

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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In sonme enbodi nents, the TMS catal yst may incl ude
generally known al kali 20 and/or al kaline-earth
wie2085/86680%ansi ti on netal sul fides (for exanpl e, PCT/US2004/042222

bartom te (K3Fe10814 rasvumte (KFeZSB
m eatalypt has, per gram of

%M%ﬁt§%§ ope gﬁw@g&;@%ﬂﬁoﬁkxﬂ%@y &@ﬁ%ésﬁwéange from 0.4-0.999

%&h@'&(ﬁbggtﬁﬁmbldﬁ%dlarst@ﬁmge prepared in situ.
artonite gre ared in situ may be referred to as

synt hehei BMBsetabirst insludeg poe e meredrassition yeetalisulfides. Examples of

bR o G R AP SRR e NIRRT MR (P aiggoo

eadoiie)(Bép My Ooh 13.) deackinammitet(F & sidi; 3486 ), adgeniopéntlandite
é&ﬁ@h or at nost | gram of support materjal per 100

zﬁs)stlm,cubme& papa), 1socalgompite (GusFeeSys)Tapbalerite

(g‘a?ﬁfg i hﬁﬁo{%&ﬂ)ﬁeg(cgj?o%%g”gf supé%r(?g%? ?S%g%%M%B%(AgFGzSQ,

W (ChlkeSE)yEroilite @Fqﬂ?; pyrifx telir‘]qﬂtz)ﬁ pygi_?/osm @elmx)sg& =010 0.17)),
mat.eri al.s ma ed Wi e catal ys
heﬁ@Fﬂﬂng%@}%‘r‘ée é‘i‘g% por ous car bon mat)érl al s,

zeol %&m beaﬁﬁeﬁiseﬁaé@qse&ta yst &moﬁempﬂbmn%mn metal

t he cata yst 1s antially free, or free,
sglfples int corebieationl with dlkeli W@td&@m—eﬂtlhmatai(sb,m compounds of

st B mieres e, The VS S BB, bl Eithodfodii, sonressated by the

%ﬁexﬁpﬂﬁxﬂléa} 'f&hhilé’ﬁcﬂgﬁﬁl , ﬁ%ﬁbﬁjﬁsre reﬂ&té’@c&@ﬁﬁ’t@@ﬁﬁeﬂ&e-
CTI US2004/ 042222 i e lic al metal -transition

maSaloor zing; M eepresents ghmsman oretad ﬁtomaﬂglmrﬁ-h%ofathe Periodic Table;

Bl a8t A @Rl o 0F i B 4 B bl A o from 1102

apsthiciratio 6f ¢ foheisah i @dd elmin@b.(O@iBl O IIRN 0.8, or 0.3 to 0.5. In some
al kal i ne-earth netal . conponent, zinc conponent
mﬂwerﬁs,ﬁmmwoaﬂnﬁ Stlrnoansutuon metal sul fide

COMPanShe Inbg&a&emﬁﬂﬁafﬁbm{m indife e 3¥iErally knowm alkali

enbo résent "as an ‘anor phous
and/or dbxhkind- edﬁtﬁnétylsftransmpndmétﬂrsamdes (for exzimple,uastonitm (KsFe0914),

i (R S et SN R s Bttt of

(ST 0 AR S0 i o
TS watialyst mclmdcsebartohﬂe peepaied|in smu zBaMmteipee}IaI'@(km&Sllmlm be

7B o5 Sk e N e Ve ol e d3ed as 2

THES @htaBykt indhdmithdas S@bhhlaeméréih(S) zinc, conpounds of
zinc, or mxtures thereof may be prepared by m xing a

suf f ifeseme emhodiments; the JAMS enfalystimapinstydest eost 2 grams, at most 15

sBiP o ned 1SR bt hBialtr 450 <R hEE TG G
Ty pitaby QﬁéTMS:éHtal?ﬁ%aéfr&rf@f@S gam8CEDAICA(t8)20 grarhi€; 0.0001 grams to

car bonat e, zinc acetate, zinc oxal at e, or mxtures
10sananef suppets matesiahper 109:gsems of thad M catplyst Exampleseof support

ol B B BB e b iy Pl R Bofons carbon

nhdt@iks, b 6lited)Bf AlixtOiek €t Tn Sdnié bBodiBIER, thedAIMSE Rewlyet is
a terrperature rangi ng from 300- 1000 C, 500- 800 C, or

seerterttigly Gee.oor ifigenefzsupport 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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transition netal oxide/nmetal salt m xture. The

transition netal oxide/netal salt m xture 20 may be
wamgbﬁdowvith hydrogen to form a reduced i nt erpET/US1004/042222

solid. The addi.tion of hydr%gggn may be performed at_a

bimetallic alkali metaliteapsition metad sulfi alenes tmnsition ragtal sulfides,

%%%0%%@%8%@@@@%%@%%&%@&%@&@ getion. A

potflord Bf the uliGlitrAethl(®) cofnpotiérit] Alkal iRt cdrthGrdish @')msaﬁ?bnaal Znc
m xture to produce a reduced |nterrred| ate solid_that

cqmppangefexndir amertien of;the frapsitiohmetad suiiidegompenent alfde (IM catalyst

g SR BB RLTE S e S RS o ol oot by
ray Qifffactiérptechniques. MPa, or 12-13 MPa. It should be '
understood that reductiqQn tine, reaction tenperature,

sel clksoBe egabodiments. gysiplline parbicles PEthsIMS gatalys ‘mixtures of
r?ﬁ%m o oL RIS SO R0 A s

sunao Aassataﬁoﬂt 4o elnam:mdl pnaeimm, thequartivde sike ofthe erystalline

G AR IS TR PSOUEBRAUN LR “hERY 10N Si cve wi th

i n"Fl?éTl(Br&f‘al &Bﬁthﬁﬂl&%@ﬂl&aﬁhﬁtﬂ%‘i'ﬁkﬁm@@aﬁﬂnﬁ%ﬁ@%

incremental |y added to a hot (for éxanple 100 C
caipomads ofstiveron idkiuges|thereof rasboprepared by mm acoufifpei entcgnount of
xture at a.rate.fo contro evolutlontf
SPIe ampyat o

degjonzed piler, AUt Sdimfrl irGinloR SR e, b

Céltdhns 314 fedal SarBbd ET)t CoRhnsT-2 i oxalabstaSofughns 1-2 metal
di ssi pate the heat of sul furization. The dil uent

aomtexmm@ eEbomInCmameHty Zow oxalate, anipixthes thrscofde iﬁ@m a wet

pille TR ofH pety o BRIl oD bRty 80 5083 op 138250 °C o

foiEnrm teamkitiyn infetal dixi dedsalt nhiaturel ’Bl@e h-mmi;ldnangtel @bndé/samnﬂxm maybe -

bet ween 100-500 C, 150-40Q C, or 200-300 C
ol RS PRt BEPa AT A0t OB &, OO0 ok BaE 706 °C to form a

trgbtiol m AAERUA Sl Ot Hibure? inertffis ii3h shenl it/ infha} salt mixture
ma;nblé reacted wWithrhydoopen mmﬂmnm;ednemgatetmedmﬂ: stid Thohddition of

- 80 | e% 5-50 10 30 d th

srispesn Tohy e petioRaed Boa fonk e SUIEOATE {8 PIavioR 40 SReesivAmOynLof
: hﬁ% Rhts ﬁiettrﬁﬁméh Afetal QJxlde/:ﬁétEPialtaﬂﬁ’}ktbi'eo Hydko @B%&)ﬁﬁélm over

internediate solid to the diluent/el enental  sulf
106 honre or 240 howusite thegrawsition m&etﬂ@udﬁéme’aahs;aﬂtemm tp yoroduce a

re@fcaetgg% ﬁ%ﬁ# I(sfﬂb(i 'T%telﬁgll%r a;Li Otglt @%ﬁgl%?‘l%‘g?l %—?ydro gen a%thtlon
mAEBPBérdirihed af @fenﬂierdt@z%&if 35-300UC, 58i40beasér ﬂ)OhEOU A3, afifl a total
pi cal | the final t erat ure

at least 10 hours
prossuret O St D14 Meor 213 Db, shovss! berumderstond thatreduction

T

raté&tf rédcipgl aedsddlbipr E diiteingedidie @olicﬁiﬁ@ﬁeﬁ chifiged 1é)8kive to the
C,_ 30-90 C, or 50-80 Cto facilitate recovery of the

abgelvtel rp@ses of ﬂ@rﬁgkﬁ@dmwm@ meta) oxidg) fThe rediged fermpdiateyp)id may,
oYt S5 SLRAEY oh Bl SRR S SRR AL,

| eaSI‘hea'edmfeﬂ lix@Bmddiate b6lid Mey bé firensatalbniddéd @ a hot (for example,
anmpl e, t§entane hept ane; : or hexane) to produce the

1013|\7§) dilpentiplomental sufyppandieranecr mary compernda of sulfurs cata
ratet6 08RFS thd SR BT Reat and production of gas. The diluent may include any

suitable diluent that provides a means to dissipate the heat of sulfurization. The diluent
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In sone enbodi nents, the catalyst is an inorganic salt

catal yst. The anion of the 20 inorganic salt catalyst
woRgos/gse3ogde an i norgani c. conpound, an organi ¢ PCT/US2004/042222

conpound, or mxtures thereof. The inorganic salt

meytinelyds salyemtywith akiolding range &i distributions-afiat feast) 000G, at least 150 °C,

5 PR30 o S5l KA 55t ok B i

batweah 100B08PCOXH-4002°T, ofRE@RB00 PE! Bl sonfd éfb&iments/ddt idiluent is
net al pynzvates, al kal'i ne-earth_ netal carbonates,

VAFQ and/exyignesn Svkibs compennds inslue, bmm nediraited t9, Aedragen sulfide

oAYBE S AR SRRl il Rl SR Ebo BB S8 may rengs g 1-100

mivde 72-80 male%pb50enol %] l@SU@ﬁcﬂé%Qbﬁbdbﬁihe moles of Colunms 1-2
al kal i ne-earth netal formates, al kaline-earth neta

mejal o &inedn therColpmas §r2metehwltosizing 53y d\fiar additip of e reduced

RBRREE S BBy RERP Bk R shrosih iRfire may be

indpsThtiritally KeB€d, to aFihakieni}fietaRr2 GER0ESDECE, 250-450 °C, or 300-400 °C and

mq%%.ﬁ% m%%tcﬁ@pmt}%t L pyys,or at least 10 hours.
T%% @%W%@é $8%eRis, 5 hours, or 1.5 hours.

Alﬁaﬂm‘lé md) devaked OHAGRING KECHO Enfper@ueCiie dinenkatalyst mixture

ClR1TF Mo GRS DCIILSG, 30, fpor 50-80 Cto

fa%ﬂﬂ}ité P&ved dtdé MS}%M #eddixnitd CPBe MuGiRef22@R may be
. K2CG3/ My /CsZ or Cagge—jbz m xed with a m xture of

istatzaiainRE 2ETES mosphere §om brdHuentawing standard techniques and

A %&g%oéPgﬁ*oﬁﬁitl?*%%gh%gﬁgg%h@%%? 6 fPipne, pptanesor

20

25

30

‘héxahb) torprodile ¢hd 'BE/ESbawydt hEhavFMEhEataliyst mi)hlbdllbbwdefiecbﬁd'mg standard
gram of inorganic salt catalyst. The inorganic salt
teebmav%t has, in sone enbodi‘ments, from O grans, but

. - . .
0- 00T GndtBea e SRt i3 1ot MPRRaly, The gnion of the
inveganitt sattfcatalyshimamninglede agnamgaﬁmlcnmpgamd canmga:mc compound or
| yst, t ai di t
b ot i e SO SR i A h SR ey e o
*cﬁﬁhﬁ@@ aﬁ@h%&ﬂl H%dﬁﬁésa Lilk\ﬁﬁﬂbtﬁg%:rﬂaé’s”hﬂcaﬁ karsuﬂfdeétalkah metal

east 11. An ato i0ratio an’ al ka
adetapésy glkah nmtzdmmlateamimh wetahforimatess alkdli mctahpymhfkta$ jalkaline-earth

havi n nb. r t ha SPNE .
i Gerpenrs Al et Ror s Aiclins 6 pot! pyrifS alaline-
eddth Hetd] dfidés vaimint:l@a-ﬂh hRty dnlifdes zahéahﬁ@bakh/ﬁietam ASetAt¥d alkaline-
or nore alkali nmetals. For exanple, the inorganic

casd metelamla}% alkaling-pasth metak formetesalialineparth pestal pyruvates, or
g, ;d%éjoumvmththe rati o of sodiumto potassium
9 ﬁé 7% range from0.1-6; the ratio of sodiumto

r ubl Hiovganibsalt@iatillysty indluié e aremoflifhited &, nﬁﬂﬂlréshﬁ' r at I 0
HﬁtaSSI umto rubidiumbeing in.a ra(glg from
Nﬂ@ WH@S@MQ@H&WH@&%@@H&@W@ tHﬂQH(KOH/CsOH
th the

Ké(?@ M c T aa?(l:%%g# 3 g%mo@%p@*t mﬁ%ﬁbﬁ@ * ange
Lﬂ{@@a/mmo;m&zcogaKmﬂRbemgmmkad with 4 Mixt@gsnFc salt

catal yst also includes netals
K>2CO3/Rb3CO5/Cs,COs; KaCO3/CaCOs; K2C03/MgCO3, Cs,C0O4/CaCOs; Cs,C03/Cal;
Na,C03/Ca(OH),; KH/CsCO3; KOCHO/Ca0; CsOCHO/CaC03; CsOCHO/Ca(OCHO),;

NaNHszzCO3/Rb20; K2C03/Ca003/Rb2003; KzCO;/CﬂCO;/ CS:;CO3;

(Du-t
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Col ums 8-10 of the Periodic Table, conpounds of
metals from Col unns 8-10 of the 20 Periodi c Tabl e,

worBd084066369 om Col utm 6 of the Periodic Tabl e, cpopustmsndz222

of netals from Columm 6 of the Periodic Table, or

KaCsMeG0y/RbrCOs; KoAi:8gCOnSinCOs; omEa(@H0mixed withea mixture of
ted to, iron, ruthenium cobalt, or
lﬁﬁgigbzcwcg?g@rom Col urm 6 include, but are not
l'i M fesbrh® embbdiaidntstheiRbrghsie @Mﬂtatﬂ&sﬂdﬂ:ﬁﬂ&iﬁi mdsP0.S00FE grams,
enmbodi nents, the inorganic salt cat a:ﬂé ! i ncl udes
ya

apmostd. @]lg'amg orgt nwsp0.91 gragmsmfghtbmxrgg tadasdhe ng],ght of lithium,

o 88 AR AR A S 3 g

fivei 0 prame, Beleéy than 0.00 |gramis 0.‘0020@011010 001 gedntsyor 0.80001-0.0001 grams
Periodic Table. Metals from Colum 13 include, but

05}1@1% calqulgtedas the weight of lithiurg periesamof [aoreanicsalt; Gatplyst,
?)IfiaZ po & s%’%}rﬁegélf %&ﬁ.{)% |)Ls?nidgﬁdggé bi?%%r ?reoarlkali
naeital lsaltuhamcldde a0 alkali 26391 withhan ammlcgmnnherﬁ kat leasttld] st atomic
ratiad angllchioRral Ep@?xﬁé’é{?gﬁm’ s of avfens 117 e gl pelt having an
a@@% ngﬁb&%%gr t!hﬁﬂ‘l‘g bﬂl% eﬁfb‘aﬂm fira ra'ﬁ?@fom"(?]sfg‘llo 02to0

or m ng conpositions (for
6_em50r$) ted wihen ﬁteasorgamc s.alt kcatakysElss twamd nivad alkek metdle For example,

nor gani ¢ sal.t con ryam of i.nor
el }paRe Saf bl bme o e Gbl P ep e sajss iy S5l iy with the
rﬂfoadﬁoalﬂnpto otds3itiEn b&n@ﬁpﬁﬁ.ﬁg@ﬁ% @18 he 18fio of sodium to rubidium
0. 00001-0. 005 granms of . a) halides E)) conpositions

beingin a cange fioas 84 <6;and theptie of mtessmn terubidive: begROin@ range from

0556l e ol 1o P VSl R BGAEE et o

p@ﬁﬁs@th SAlt With theatprie aitiodfy6ditg t6 pordsinth Betrhini agdsge from 0.1 to 4.

For 5 exanple, a desired anpunt of each component _of
t he @h@oaw@@ bodipents, Wwingrasely sagucmglysg@lawamewwﬁgﬂom

do ta: Sf%‘i’&n%ﬁ% Surldd o BN fr{:’xﬂ (Yo%ﬂ:ﬁé 89b of the

ment’s nor ani c conp
Pdmm:hc) Taleld, mﬂtah fearh Cobimit 6 of ﬂRMBR:, Tahdﬁ eomppumis of metals from

: ita a_nlc vent) to form ap, inorganic )
COBIG PT {8 HRBOH 6 Abien PR RIS FIRESEo Methb SORGolpgns 8-10 include,

bﬁt%@ﬁ&qldiﬁécf‘@ bR E@E bPﬁ‘lcfcﬁC MRé814SRont Bolumn 6 include,

produce the 1 hordganic sa cat a I'n sone
betrdvo ootrhmited toj clnogmnnpnebrbdmuuf ot hmgsuanr frastnee embediments, the

TR B B30 355 U2 BABRCL s RD e g

Qﬁmg?amcssah@gﬂapyg@ but are not Iimted to, zirconium
oxi cal ci um oxi de, magnesi um oxide, titanium

oxi dln cemiatty gnbodiments, the inorganic spdiraatalysh ; alsp irmphudss imdal oxides from

CRRR -2 OBl Dofat BRtiodid T B MetaiS FomE bR nclude,

bhted ﬁétflirﬁlt&ﬂbt bordn 6P hluATSuR. mnﬂﬁﬁlﬁhg sRathPles of GEIRPOHAEs include
of a Col unms 6-10 net al i npregnated in the

lithigsn exide (It\lz%massmomamﬁgz@ﬁnwmml axédeniiipQ) eorrpdymiagm oxide
(’ﬁ% oftened with heat and forced in and/or onto a
(l) support or netal -oxi de support to forma

SUPPThé Bdrganic salt catalyst is, in certain embodiments, free of or substantially free
of Lewis acids (for example, BCls, AlCl3, and SO,), Bronsted-Lowry acids (for example,
H;0%, H;S04, HCY, and HNOs), glass-forming compositioné (for example, borates and

silicates), and halides. The inorganic salt may contain, per gram of inorganic salt catalyst:
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inorganic salt catalyst. 20 A structure of the
inorganic salt catalyst typically becones

wWOs0sRgeENoUs, perneabl e, and/or nobile at aPCT/US2004/042222
determi ned tenperature or in a tenperature range when

froos @ grams tor(dk grapse 0.0800(H -0.At gtrms, by 6.00001-0,003 gramsfea) halides;

o} EEHABH et o kS bt BB Br e MBS G R i b8t 000 c;
Debvidwids; dfBeARRAT.dvr9Rcik; 6t nsituids thé¥edf.t o be bound
by theory, it is belireved that the inorganic salt 25

cat alThetinasgarie paltcainlus mepstecprepased nung siprdardifeshniquess For

o i . I . / . _ .
BRI L0LFHS plodul% e rfifopfis 23 pUASLIRRY B Stdinequsing
stahddte riifig tedheMdques oor B}h&dﬁ]ﬂﬁ,&ﬂﬂ&t@ﬁm&;rweﬁ@hﬁ?ahﬁother
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edintents; inoganic ¢arapasitiong ard dissolied ie asalvgmt(for example, water or a

SR GRAER sOlveltf B £RHCS 100 5B NLIRER pRRME °The sotvent
maydreaanovédusinestaniatdsdpangion tevhnigaessogrodire tiidinorganic salt

i norganic salt catal yst and the crude feed and/or the
cHalyogen source. An increase in contacting area

and/ by r oL j o
may S P hbdinknd) Brdbic s LIRS SRAIC RS ool R ke
n‘wﬁmﬁwed orto mfsuppmtit tddernaa dflﬁmrled hanrgaﬁdzaﬁrctatedys'lt.l tEycampltea of
change .i rooperti.ges. i e crude product relative to
s{pportd nplick, Bescre perdimpied inesiesoninen pide, caloii gile; mpgnesium

p ; Eﬁﬂﬁi' NS (feﬁ ax . . . .
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oxidg/ agdodon agimonytsixide, pid mixtutes thiseofr i sagve embodjments, an
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eterm ne characteristics of catalysts is described in
hegt and fegeed-in and/oxgato aymetabsupport s metal exidgsupport to form a supported .

e é}ﬁ% eaves et al.; and 5, 264, 183 to Ebner et
Eér. %ﬁ%‘%@si'em may be obtained fromMthra

TechActmgiuesof the ireyganié ssosatalyst Urpically))becoifies nobAbBmogenous,
anal sisd?ay e performed in a tenperature range from
permIcaBlg, d/apnanly aba dgfermimed pypparatugeg ordn A dPSITIFciaags Yhen loss

r: 2 Ln.a
of gty A ol 1y o B e
dismylered ivithout @ mshistantialehdfge ini conpesitien éfor exaniple,uwithoudn

of tine. t he .t rature - Lhe inorganic, sa . X
AgaizeFBen oh etk Vol ga oo Db o) 31 Saevee R b eoreanic sa
cdtdllit beadaés/dlortSre BRI WheF IR 8 b ve ARRAS il thallattice of the
evolve fromthe inorganic salt catal yst i1nclude

inorgapisrsalisatakistincreass: bahthdiionic distanhgadnergess, a waide feedand/or a
. xtures thereof. The te rature.at .which an )
by drPgen P Hiiepess Braudbie Torenic st Ay Msted qfepiges the
surfaQE BPIhe Gndiparic SAf @dtal§ét. PerralRlties bethel PudedBéd AlRYQhydfogen source
be the tenperature at which the 15 inorganic salt

theeugh|the inorganisraal often avsulis inan inpreassrin thadvoticting area bgtween the

b g 0 BRI AR, M

cohtactifty @icdlafeRr HaktieityAEa of tA8 itRomRE ﬁwaﬁg}%& g@y Jfief increase the

tenperature range is referred to as the .
vieldpisrudempreduct, Tinit praduction afsesiduecandfas 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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of the tenperature range determ nedusing TAP is
referred to as the "mni mum TAP 20 tenperature". The

weodstoesbogas i nfl ecti on exhi bited by inorgani c pgahus2004/042222

catal ysts suitable for contact wth a crude feed is
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ingrgeniscRlicpiglysbbecomes diserdgzad- ¢ salt catal yst my be
ob ' : : heat i |
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tempdrabire’sol vent and nmay not be representative of the

heat .of di.ssoci at,i ons. r, xanpl e,. easily obseryed

noat Ty il aa° BiteSinmeibitsn Byattasiia Sabrahlasa gytiabie for contact
wilk B @file! fYedliS 198 TWP RN Re Parige R GREHY R 0090 °C, or 300-400

100-150 C. The transitions obServed during the

°Q;-oBmie@IYeshslmmwmu@é@mwmgaﬁbn@q?es%@dnam_mo_ the
er e i 20 Boleicpn b S BB PaSinenin B trur S oo oRhibir gas

infledtivay tes apdiffbRnt TADREmpératurds! r uct ure becone

di sordered when the tenperature increases during the
Dsc Therangpifude of g denizationdntiecsion apseriates! with theenpited gassmay be

t.ha | s . 5 |
e LT AT R p—_—
strileiure; disecion Panticheg atdgenBlalyaiphtly absdciated, sfiRlease of ions, molecules,

enbodi nents, the heat/cool transition of the inorganic
gageh pr combingiians thszealy Ko, fhe struckuga gequires merpeneagiuiteat is more

i 'y
T T T
iongniarageighly osderdd @gstall syattues COHStotHE IgVgerdon ass6€iRish, less energy is

heating cycle js referred to as "DSC tenperature”. The
gep g{e%gg%g tatsisaseions.angjecules, and/or gases from a disordered crystal

structure, and thus, a quantity of ions and/or gas released from a disordered crystal
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20 the tenperature range during a second heating cycle
is referred to as the "m ni mum DSC tenperature”. The

wonaseasoe salt catal yst may exhibit a heat tr203/US2@A/042222

in a range between 200-500 C, 250-450 C, or 300-400

stouctyng igtypicely gmeater tb%n 4 qwaty efiansandion ge8 rejaased from 2 highly
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o5 i 5 B B psc
£ S S RN AR ferd o) tﬁé‘gs eg@iﬂaﬁd&@u@%h@h‘nﬁ(ol%és%d/or atoms

correspondl ng ani on I NCre For a series o ons
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2@(@@@&@ 256 oPhoR466 bee feed with a hydrogen
source’’in the pr’esence of an inorganic m xture that
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uantities. and e rel aé &xtﬁao con act
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I t
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the inorganic salt catalyst may Include potassium
ofdhe paxiuredo remaingaolid and/ar b semitiguidrbrring dieatingdecteasest e

H@mggen%ﬁy N nro?é)a%ag R e'n‘tfal,'_srt be 1elated to the ionic radius of the cations in

the mixtures. For cations with smaller ionic radii, the ability of a cation to share electron
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20 tenperatures greater than 500 C. A
K2COB/ Rb2CO3/ Cs2CO8 cat al yst exhibits a DSC

wobessaREsbure in a range from 290-300 C. | n SOMET/US2004/042222
enbodi nents, the TAP tenperature may be between the,

deRiy withpeoetspoadingfanion incraases anrbthgmoidity of e ¢paresponding anion

. salts and the DSC tepperat ur f ' . is —
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fo i st Sy Scabofs hfieqds HisbRELY i Aes e Salt Bl Bl and
inSrRhl Yiada vnldat thE TE Qerdé). avitkhees {BsCintidp eatidnsrwitlbematbiomic radii
150- 500 C, 200-450 €, or 300-400 C ana does,. not

tendhtbebreguonacishio than cations of largerdenic padih apd i @Fdify of the inorganic

ny. enbodi nent can . I 0 [
seff Aot B Tisen i Aol 4G bk At XA OBAAC o B crude fecd
wikE HB?&iog'b@ﬂﬁlréef mithemrsace of ai lideganicamixttre thatdneludes lithium
products. In certain errbod_i,rregl[s, tgﬁ ir]%)qr nic. salt £th
catignsilepds torprgdusg ingyeased guaniitic of 238 SALIGE £9 Ve o, ponjaet of the
i v  or L | . ) -
crhfe 483 Rt L aro SR BARLE y B8 prchefbd dFd {RGRIADSale kit that
inmeesfiéhﬁoﬁ?s wﬁH@-lfx@@r ionicandiBHan E8owE. Theebiiy talinbibit/goneration of
2005/ 066309 PCT/ US2004/,042222, con ivity of the
245 99/9E ARl 1BgReRseE iﬂ&mf’%ilq d pRéct EF&JP%I&{‘ PbEed to the
par qngd inl etodfinerts) A PRBganahkt chalydt May idthedd twdGdr more

nobi e 1onic conductivity of sone inorganic salt

inorganicysalts A mainipmsn DSCrtempaeature dorsach pfithe inorganic alts may be
SRS S S LSOO Lt 8 SRS v

thb RhEmER DA Cebipetature Of hileds ané 6f thalidcigary meeal salts in the iriorganic
determned by applying Chmis law. V =1R_. where Vi

saltaiatadyss, For & ; therinorgapig seit Fajalysiqnay wekide pelisHBR AFqonate

1onic conduct i Wi .1 ' j .
it SRR At DR RNSbrlap il bt o
tefiperaBkies gregePan 500 PES A0K,COARbIC0Y 6% catmbyshexdtibits a DSC
fromeach other, but immersed in the inorganic salt

tegperatyre in a gangeifiom 290-30Q°chemat i ¢ of a system t hat

may be. use ' a5t P
os s o BERURIARAS hE TAS fipG R fby B bwec MR DEC temperature
o ddastighearfiihe Mibtmniredlth emt the DSGremperture of het iporganic salt catalyst.
desired tenperature. Voltage from spurc 60 iS.

ForpiBs, 145 LAY EmRssstuah (o auae gt CHALST B8Y P fnfyrange fom

! ' o aay'HRligk

SHLSEE %, T DYt afed S B TRA g oy i g
froml 200-300€C, and the\DRQ tenperauisrof thesindixiduah sablsanaysbe atgpgt 500 °C

becorrei ée honogeneous (nore nobile) w thout
ortgh %4 Con occurring, the resistivity of the

sanphg ; ga&ﬁe’ sA1ECH A% WA REs & PAPORIR: IBC ferigeedtiredietween 150-
meter 1667 should 1inhcrease. In sone enbodinents, at a

50%2,1260-456 t0eor30-400 1 and doesgwh :undfs'gcb demmwl_@n afrthgse

S T ORGP G il 4 Faf e fon e Sthigh molecls

weight and/or high viscosity 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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20 in ionic conductivities may indicate that the

crystal structure of the inorganic salt catal yst has
woeensséfer ed from an original shape (first forgr/usaom/ 042222
di fferent shape (second forn) during heating. The
condiictivity nfithe inorganie salt egtalyst i generally attribyteditp dhe patticles in the

e o Bt 0% B Sl e Boani
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i i . . t i C . .

cbs 37 5 kb ltef Sprpl PG Aol Shhef it irfinERpdBite inorganic
salocktalyst. pressure of at least 0.007 MPa, or at nost
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300 ElGof s scheraptigefp ystesy it may he useddloimeasigipric sgnductivity.
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duries Besing. The el cygf@mgwgge’ﬂ% 153@591 Jed: ggeasured at meter 166.
Méte! 1487R8A0 3L 20t HRNRE IR bUhGtiRetetdl & WhdaBtdRARRB! As sample

salt transforns fromthe first formto a second form
. 158 begomies lese homogersous fmontanahiled without desopposition eccuTiing, the

ARt o 40t

«iledaké Cl es. of the -inorganic salt catal yst self-deform
under gravity or pressure upon heating to a |
© def olmeameembodimenisr aitadesiresbiepiperatere dae doiganiosalt catalyst may -

[ . b ndi vi i nor i et .

o STPAAS Bolclli hBl o, B0 BN, e it

in ionicudagudtivities mayindicareahgalie crystabdthetird of thisdnvarganic salt catalyst
di fferent _def ormat,i def Qrmat i on

on tenperatures. Th

hashrsa eleted drogt an %gm?lr%a@ea&{rét fogmy tocaamﬁpsﬁgﬁ shaps {sepand form)
At iFng RO MR Ginc b Al BReriRAfAERIS HpelBIRSBELHIRS or the
sarpe ifaherfoemind dheninntganictsal catalystdoss ot eliange durng/bdating.

liquid and/or, sem |iquid at, .or . abqv the T and/ or

s BB ATPaimens S UGy bt pbFlpaffecn & range of
164000 nfi@bAd, ¥8!500SmiRrdns AH 50000 MicPGHE hd dbidrfhifdd ByYassing the

m ni num TAP and/or DSC tenperature. At or above the

inorgang salt ARl ysh throughDe@esheonresiesteur e, | qui d or
i1 quid i i | t t i ith th .
or uadhe Bt otk cpleyst o s i it heebd B rtiberiieibave 50 °C
ai'BASw 500 T Asithe irfok debesdtal 9P sSRITB, lﬁqmddnﬂ%ﬁfaliyslt gétv@icles may

liquid or semliquidinorganic salt catalyst has V
cg-eKighin|the matrix oflibe motgaid salicatalyst. Thewegdalpst partiphasonay, in some

to 0 0. 0000001-0, 2
oS, P1EITHE oaer ealtrprisief e PSR 9T e 090 MPe, or a
nfkt GIOORIPaSRHen BdatddSto al tBﬁgéﬂd’éﬂr@of 4t 1643300 W arkerds(§00r°C, such
exanple, fromO grams to 0.05 grans, 0.000001-0.01

thgt thednorganio sa y© teosfognafromof fitshrgdn iageemadiform. Upon
cgo%%|0¥‘ e iﬁgrrgagi{casmt 8af1t Gt t%ezof%?ﬂ]?e séaéoxltdt}gm of the inorganic salt

catalyst is incapable of returning to the first form of the inorganic salt catalyst. The
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20 m ni mum TAP tenperature. |In sone enbodi nents,
powder x-ray diffraction nethods are used to determ ne

wd 200586309 Ng of the atons in the inorgani c sal pCT/US2004/042222
catal yst. A shaﬁe of the Do01 peak in the x-ra
ﬁ‘rﬂ{bl

i . y :
SqrRperature ¢rinerganicsglt sransfomas frem4kg fHiest frmde agecond form is

G A ch b b berrd M efoiplio ifirachie sy be a

odfmpefgtuietai@aitiaGinge @mperagat.alny@itain empdisaits, xhe particles of the
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deapangsaltsatalest seldedomn Heder BRIV OF presEle Upep hegting to a deformation

. | , . : : ‘
LSRG RA) e i EABLSRAPOE oL N i mer
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pea rﬁay ent. To determne IT t or der
thedndjaidual inatghniammtal sallmnges during heating, an x-ray

115D, SREEAAE S b BB o i, o
AboRYthAITATF ldrIsS FdtiPe! A Soin@Eth BEdiMBAS, tHSinofdHic salt

DO01" peak (corresponding to the inorganic salt atons)
catalybtds & liquid ogtiafsemelisuichat tispminimum TAR end/ax DSC temperature. At or

iR G S AR A
BadlySianiked MWathdReerudéifekd hﬁzt inGBmeRaHodinenis) Kt féeparate phase from

t enperatures bel ow 50 C. ddi tionally, the x-ray
therarwdeceeds ninsame embodimentse the diguid ersamiliquist inargapicsalt catalyst has

T 0 LK) oSt i 005 0 g, Fp001.02

era ntac 't ons “may
grants, 6 0001-@ | tzednad offinerdaiit salpeaua gt tpeogramoficanid fedd)eris - -,

t he ud roduct be varied for a _gjiven cr

iyl e faed 0T Ssartpten Jomahapedhs p GHsuirEh g S00001-0.01.

GRkERES @O0 _-(f?N{Hp%'QﬁH Sf)ﬁwrgmﬁ: staﬁtcﬁtlalyﬁf ;%’gﬁm of crude feed) at the
udes, but 1s to,

conposi tion i ncl not Iirmte
pamigfuin BAP toghpdrames, aromatics, or mixtures thereof.'

e R BTBE et ur SRR v B s G 8 ilmine e
PR np I the WoRo 1 H6 irioRghnfORichiaBRE A Rh&RIBTHIADL, P Pedbdih bhe x-ray

the catal yst described herein 10 nmay produce a total
piresHu@tmay hermpiiqsed anddhe priatieorda of dlednerganie palt particles may be

ERIPRAL, 01 ' 1o i £ 300 ElterBh At Gonle 20 Y inorganic

ga)r satpsteln pfﬁvh?bcg xaﬂjbﬂiéfra@ioﬁ,][ﬂhd nggly‘ehk maly/aﬁamﬁbndtamthe spacing
.1 granms o per gram o crude wou e expecte

bgween soms maydsiesimptad: [ an inersanicsalt gatahyst tﬁ%ﬁ?@ﬁtnsgrg%ly ordered

. r f. 1 .
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atdl st fom eBarnple MR GE/R Gl @, COh satdlyath timg eahtainsichadomly' ordered

-l n spne, enbodi mth s, the residue cont Fnt and/ or co

torRBIssaliafanss theghans afier DenpedkyRty briefayely Bk oo e
PG be dbsZRY P terfliSd if heldiSr@d s ilﬁﬁgﬁﬁ(g salt dlomPEiHBes Riring
at”nmost 0.03 granms of residue and/or coke per gram of
betiag yemtx-ralyndifectiai speetdn of thenaagari salt mlmma{yfbe.taken before
g 4 SRS ok 5o SR Tt St Tpb Bkl R bt The Doo

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 Dgy, peaks in the x-ray
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20 grans, 0.001-0.05 granms, or 0.01-0.03 grans. In
sone: enbodi nents, used catalyst is substantially free
wobeosmsdésoae and/ or coke. In certain enbodi nent BCT/US2004/042222

contacting conditions are cohtrolled suc at_ at
diffretion sppetuytakan st demparairey kelovs 50,76, Addi sallighesey

B PRl R R R Ao e 55 30385 Do pes

atttﬁtesaﬁ@ttahpaﬁtmsder controlled contacting conditions

produces a reduced quantlty Qf .25 coke_and/ resi due
r el deonjecting candjtians may becortelled sheh @nﬂ %é?taﬁ@"ﬁ?%&awaasmon

(a$%¥qqgﬁi%% nglg% gf ?ﬁlﬁgzsr l;ee\‘%?ﬁl:l rf\o{)z{‘ r\{%’é Er@l g&gg]tt'la ylgon to limiting

andfor Mghibitiag fmm ofibgprodugtsc Arheti tbnabmdua Iwenmosatxan trichagles, but is

condi tions may be controlled, in so r@‘)g[{h n’n ds make
nof ljgnited fiyipargstins, olgfing, apmatichy ar mkres the S Gotipounds m
u;fﬂ-x@ g?mg@s@tx&%%ﬁ&h@crﬁd@?ﬂmﬁct Al @ -c&d%nﬁb?é‘ﬁ debcafbon gases.

grans of the cru 'S converted to
t h e (Casmﬂndal.mg anhiacting Eymmamsl in, coMen vithshe csalygtr deseribed herein

riscprogic v gt Misb oS Sh B 1k Ftotto helihiPgp of the

M@?ﬂ%‘i‘ﬁeﬁh Bf‘vaﬁ'fol& Reudes #i§ ABetridesdo 66 wiked b%ﬂ% tHéit ’ﬁ:ndency to

m ni mal yreld of residlde and/ or coke, if any, t he
form wdke. parcuample, b oslewith & MGR contentaf 0.1 grams of MCR per gram of

oSN AT e B L MR o
grited ERRE0 peOs e oF cridef IDiSddvantafed Qruliey thpiealboaveVICR, contents of

per gram of crude feed, at nost 0.2 granms, at nost 0.1

atgtaa 05 granfMORger @Wf WV#B@SCQ)CWQC -grams, or at
t
ggf] 18038 glg rég%ﬁﬁn%t% FoCal ar dg% goﬂt Fﬁ%g%é ¢ e%ﬁ“"@‘éﬂ% Qeﬁd.%lted on the

caialjiv‘mﬁnﬁg)a Peadtion péfﬁod m@y 66€)! @ﬂm@stl) Dgrams, atGnéxd !D-(E g‘Dﬁns, oratmost : -

rans, or Q.O01- rans of ensabl e
alfa&sa}fmﬁa@w@edfogﬁa o7 mRnal el | iments, the

w&ﬁﬂt‘d&ﬁg &%Bk@&%ﬁdagect?ot g el B &txﬁfaemngeaﬁﬁn@foom-o 1

rat product flow, rate
grams, 000136006 gramy, oc 104+3/83 gifagsd In some gmbodtatmt;ngsed catalyst is

sq%her éﬂi’rﬁ'ma{f be%H Ber’f;ornﬁd %ﬂﬁ? mai nt ai rc%%‘;ﬂaprégco&dlmns

a&t!&% gﬁamé@aﬂrﬁbs& ba1s e, ﬁﬂst@@ﬁgﬁﬁl\é femost 0.005 grams, or
or me changi n ow of a ‘gaseous 10 hydr ogen

atsmst B@Oag:b/nmofl cnkﬂ is ased percmamn of paide pradyet. ‘ﬁ@m%‘&% agcgude feed

wiih e i PR coneelisd sy REBHE Coird pud GltB EreR e fuantity of

cdkB And/BFRATHAE WlE v toladfiaBBR Febké snd/@esitay ploduced by heating the
controlled such that a tenperature in -the ontactl ng

cm@&eﬂmﬁn@pr@bw@f agefipag safatist of dythe @hff‘é‘f’ﬁ? # gatalyst) using the

L n %eﬁﬁ"ﬁl ncm inments, the contacting tenmperature is
SamsoF hat the 15 contacting zone

t enpERéontRtihg coHRlifons hgy Bi conmolied Al sbmﬁ'ﬁﬁlbaﬂmwts such that, per
and/ or the mninmum DSC tenperature.

semsarwisfeed, aﬂeaﬁ%grag@ Bt B, By, @t I5gpild Etjmsy o at least 0.9

N o
oS B, GV RGAL oo 4l s
grafi! @610. mgahﬁm PO granBwf e cpadd prolhe qie;t grahﬁof&?tﬁﬁecfeed is
380 C, or 390 C during the reactiqgn_p Srlo J
prefvgedhivrimg oontastngs Sanversimpishe crude feed to a crude pro uct 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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worokotdiet the tenperature is at, or above, tRET/US2004/042222
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na e c | ed j .
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Controlling the contactin &e rature, based on
0.QQ0 .y ramsaP.00d A& gemsed B8 gyps pfaqn-gadensable

bR B S Rl o B el e, decr case

c ok eCérrollirig Heontalting eesetemperatare miencfainide fged flow, rate of total

forrm.tion, or_conbi nat'gons tg_erfof. In certajn £ b
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pefféprg%&ng)()@%gagﬁ i &¥irell ‘i’eatcﬁ n ?&gﬁg&irﬁﬁspfn ke &hbstEmeRRCcontrol of

I rents, e conditioning may take place
thé tenipeeatureria Senmatacting bencomayibe perfatmeddydibanging adlownhef a gaseous

e e S S e Dot P By U of
by|1E5ih ah@r fomdlle AEAShedltRufrihelont@fif 2000 C, or at

en cooling the inorganic salt

cat dinyssmetembmdiments) the tempprature in thespntaetingyzane 2aay g5 caprolled

' t 200 C, .or .at, npDs 00 C. Iln.certain .
sush st s am B AL R0R8 795 SRgBATfoh paSw esired temperature
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’emoor
€ e

- 240 30-.20Q . - T i 1. QNd .
e ey

... o(CHdeWahd MirtishuFE AR teAphtreindirithe mimimie DSEr tatpemture. For
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- In5 te rature ) o
. exppi (RPH FERPHTEH, 1SCOTREHEPGRRYC e RFtp Refh{o De 370 °C, -

340 of 980 o iy te F0iBR bRt P dnbl 1R Rk AP Eerdifire and/or
he” “i horgani ¢ salt catalfyst multiple times in a DSC.
mitdmndint D8 itergperiitutenis 4066€gani ¢ salt catal yst may al |l ow

o Qe CEOGIRBATE 0% SR LTSt 18 eoneel{pd Rt hat the
te@%igg.lﬂt: iOadr ADYHE e GALAT OPtelpéfdtsre and/Qr the catiifst DSC

nments, a content of naphtha, distillate, VGO or

temipetatures Foihexasple, the contacting tamapergiuesdna be eanjrobled tabs 439 °C,

Lchangi a.rape of total preduct I

QU aE v Sories e ractioR epria Wek e g TAR Wilyrature andror

mirfin@in DSCUstEperhRfPN A0 N tontrolling eheasitactiag Mragdratng: based on
time of the crude feed with the catalyst. Alternately

catalyst &R teperadarssansl/oncatadyst RS tsmipsratyres may yisld yaproged crude

increase.caontacting tj ' '
o SR ARG B, R, SRS T Al Bl
ndhEbreRiable’ drafitigash cohibiationcthegbef pr oduct for a
given mass tlow rate of crude feed or hydrogen_ source,

or nmcegtrinembndimentathomergenio ssisatalyst riag be conditipredupr to

T Rl oy S s
preenb@ hihbanaiededl. dRSHdRRSERD hEvhoTgamt sat¥atal pdtamayiaclutioheating

t he amounts of di esel, kerosene, naphtha, and WV
the Annrgardel salt catalpt tes Lz teraparatygp of at fdast ﬂ)% °C, at Ieasct?OO °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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20 tinmes. Increasing the contacting tinme of the total
product in the contacting zone may al so change the

waresaeserar bon nunber of the crude product. IBCTmss(mdlmzzzz
cont act i n%etl me may . result in a higher weig

e:pbw@mweg dnorganie salt eatplyst im heated to fammamsgrﬁ@mm-

Ry dlgpbaér{}}g toFr%?/r db-md %g@ov er feﬁ to E‘E&O‘ﬁﬁgé:ﬁ%(rgﬁgﬁ inarange

Fbhe2 40 € BORPOFCe os550-80 &DdThe cmitdauamng &amhpengjures may be
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ms?;agsw%ﬂae&tﬁ {rh@TeRd 8PbS &t rmed ot River $85i6R ¥ ndlek Mfes than

erent transportation and/or treatnent
tes:g:emttfnes asedomish cenviertiormhhydrbtreatinglgatadksts. of hydr ogen

NG et sty retts, it oRnentity distlEien VERE or g thereof,
mttﬁg 1GHAIYSI6duRE QHME be Vitledlby\Rah@nfh Gate fof H}ﬁ prédu¢tfenidRfifroma

| ndi cat'es i ncorporat| on of hydrogen into the crude
tantingzons. oFmtebﬁemp;ad desgeasingroragzotd p@@uemmoval tends to increase

9&% E 0t 156 Bt S s sk Bl R rthure
refdtivéeo Eﬁﬁﬁb&all prélisgiRifsy incleadd soptactih, ‘fob@fiﬁy Ridréa38 a@ﬁeld of a crude

hydr ogen gas during the process. ni f.i cant
mommweséc incpEpassticmcof hydmaen fiomb e mesesdntoagrady praduct for a

COI’]SUH"p Ion O rogen | Slra ratiro o

- efffiyoty. dgeneasedtmnacﬁng timeszlef the echdedyedaivith theecatdl yst teny produce an
erties of the crude, product. For

I h
ingreath aténfw bf dissel ﬂ@er?%?ee,roaemhtfﬁ a%gdfﬁraqss@ amourh pf NGO relative
tottﬁe %Hgﬁs b afksdTPRerbRR U'ﬂaphﬁa,ceiddd‘? / 60iided ‘ol Qlorf2p Soribting

i ncreased VGO cont ent ram of ude pro
tlmes t Increasing G comtacting mmtcd (the tofal pteluct indke ¢adatting tzhne may also

|t th f
chaig 1413y hage SRBOm BuThey o ie e P YL dofr e Cp af e time may
reGME DL BRI beidhttheh@hifage 60 kiver Rarbof usbeR (Bt Eus i Wigher API

contact of a crude feed with an inorganic salt
graultyl yst in the presence of hydrogen and steam In

o ¢ iR ebodRhend it kbl 25hgRbnd iy BEHbebdBfer dme. For

ex@iphd, Yisd con@zictlhg PpEdssiite RAA/bT 8 cOhtabling teBPERQIE My 1efinédssed to
crude product may include atom ¢ carbon and hydrogen

melremﬁh paonst ofdyreagen than therrradesfepd uptakende ppesduse éhs: qriydegproduct.
I;W r;tg gﬁ%\‘% i &#Sﬁrﬂ roz ﬁy@xfogérﬂgpt ot ug gxtugF g aedn}vhxle improving

othéxqﬂupmies‘ ofabe erude fistd, fnefdsesahntypes eficrutid protibets that may be
dro source in the gkesence of the ingrganic sa
pre md&&m asinge qradesteed .5 dhgypkilitydp preduce sytltiple guude products from a

sﬁﬂgﬁéﬁ\% ci; %W%Q%?ﬂ cr ud%éjp{hg%?c ?& pr o%ﬁ ced #&Eﬁgbﬁﬁgtfﬂ#gw to be

safis®ekss at STP. The total volunme of crude product

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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inorganic salt catalyst nmay be at |east 110 vol % of
WH 20050663t of the crude feed at STP. The i ncr eREEUSEN04/042222

vol u iis. beljeved to b due. to a decrease in
%P@ﬁ?r%h@&&kwwﬁw ofdbsrude proguct{20%4 as¢ompared to the
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In certain e Inents, a cru pere gr
Bignificanid mpe@cmeat of thastuds pdiucPprogenios, relativé atbsebiGhe crude

L8 B0y g ot s of by b e o
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t her dafcert@nlembodingems, zoitactraf shencrydd feed avithvihel ifargemid sudt catalyst in

. nor gani |t ,catalyst by _contacti,ng,steam and
i atrRE o8 o e el Bt w6 s BluROcatbons and ess
cokel irogemds ptddubethan Bbriti €A cAAR el WAl b i salt catalyst in the
renmoved _by contacting the used inorganic salt catal ys§t7
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Cmit . . . | , . |
Cr ucieh forfin URBEAIO Y VoL of APt aher HOICES O epude food
- chntectgdmiith thahydrofer somxaenin e, présel@OEBhRIREERT CsadFRdlyst is at least

203 / CACOB; KOH/ Li OH 7r O2) ,
SwSaEr Bhiear (6% Baiirnar Bestiogn 68 BAt PABRUST g Baclume of

: cﬁﬁéﬁa@dﬁubﬂg@dﬁmﬁﬁh%&lﬂaﬁ cEs3BPSTPS Fﬁmﬂ%og}%ggoﬁrﬁ&e product

from 800-900 C until the production of gas an
Pradyesdiey ¢antactiofthemiruderfeedwith thesienrganicfsali catalyst may be at least 110

VYRR e DS 5 0 O YRS 2R

dagitol d\deceaseth duneny.i Liwe deh¥ity ae Berd?alf ol ﬁrlf&?ﬁ;ﬂﬁﬂly caused by
di oxi de relative to reactive gas. For ‘exanpl e, the ‘gas
hydrpeenatipn gEthecapdedfead. 99 noles or from 0.2-8 nol es of

ga, PPGRaA Bl ERARY U el BBl AP whend o B Fredcpt feast0.02
giaighat 16ast0.06 prdrns) r anidha 0, 1RO BF SUTRROXIAAS at K25t 0.001 grams of
t.han 0. 05 grans of |ight hydrocarbons

e J e, less t X ) )
Nﬂ@?fn%ﬁ &ﬂ%lféﬁteé Fathehydrogensounes in thepresgnemes apfinerganio salt catalyst
wiR ide. : | iquid phase may contain

15%%??%0%91%2‘%%%?&3? (é%l; ?t' than 0.5-0.99 grans, or

gr ealnesonteteanbddlifelts She frmeganiyf sateblyspedn beregsheedted, at least

a'gh%lf' ?) C. épg fome enbodi nents, the used catal yst

p Yo PY SINPYA Of D¢ PlamersrRogeRes theheomgyinaigdhe eaialyssd

C [ MaTSE , j r .
ftab BRGTRCITE, Bubart ol LANATR) et ERARNE SRNER! g or mixtures

therwefl Bulfidé yattamimhismayde rdmoval/frb@ the assddforgshitsalt catalyst by
0gfn?ral I kangvm net.al ., .

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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wolkwslosesos i ng exanpl es of catal yst preparati onBCT/US2004/042222

testi ng of catalysts, and systens with controlled

selbetalyitiby gortardng thewsedinerganic slfcatalystwih steam andiormethane to

pigob RGN0 tech JiideR. Bian Gpbifety o bR gpaspere

gederated fromvd ﬁﬁ{tﬁﬂé&ﬂ'ﬁ)@éd mofhahftGal catalyspiraixebidaal crude feed
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o DA Db S R PSSR A0, 102 SISl B PR RAIG from 0.1-
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evol ution of heat and produced g%
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it Fordicainife, s AT By Byafocafith ol Bram of gas and
led$ihah 810198l oB&bdén ﬁl@ﬁ@ﬁd@ﬁ&rgrmﬁ g g Mc{lﬁ@bﬂés\é%ﬁay contain

m xture was cooled to below 5 100 C and t he
W§t9r,ffpl‘ example, gmatgriban 8. Wegramss @ Ereatesthame 9. grams of water per
H:JO&HIZEd catalyst was | solated by filtration in
dry oX under an argon at nosphere, and washed with
m X sone dntbgdirachts,ahddsed Cafilyyiandidr doflids i fhe ceﬂﬂaéﬂmtezzone may -

cat al The K-Fe sul fide catalyst was
%‘a%%t?%@ TeenyeR metals dor ¢ yanadivgn gpd/r %’Fg‘?}é\l\%"% e ubed catalyst-

: aﬁcﬁ@r“éoh 9’{1&3 dsBd & f&piﬁlggﬁ’tsﬁiﬁssﬂmy@é i) ﬁfiﬁg fggéé(r)élgy ]ﬁmwn metal
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X-ray ction ni ques rom ana

soparaapn dnbchﬁnqacﬂ, farrexampls;, heatingj ¢hevrical diEBMg;mnéfdr gizificatiog.
catal yst included troilite (FeS), K-Fe sulfide
(KFeS2), pyrrhotite, and iron oxides (for exanple,

magnetite, Fe304). A peakgpgasgpipted with from
disul fide (for exanple, pyrite,” FeS2) was not

obs eNoediniting examplesgf catalyst prephuationy testing of catadsistpl and Bystems
ude FEeed Wth droen Source in the
with ShfediopatinifcnafiEbe fe L BrBIIATT . R S50 i

ESafiblen Riehirdtion csfaﬁKtmsulrﬂaua@ﬂvhc QUHOBESUIffle SatByst was
s fitted wth a bottominlet feed

“stal nless steel
pispared by cembiging @ﬁcﬁrarm; of igemexige (eOprand 680 g of potassium

ARSI 81 Bra S plotd et BOBUR A it e 4Rt was

ditied 22120€ °C +d fokm & 1r&h@uﬂc/ﬁ@ta§s\ahﬁ lcﬁi«boﬁﬂé ﬁhmte (THeiréh
grans) prepared as described in Exanp was 20

0@1%%(?@*@@1% curhangte gxtyre wagcalcradnt 389 QA@ fcnm ayisen at

t
oS RSB 0 8D 0 O, v
reb¢tediwith 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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entered the reactor through the bottominlet feed port
to forma hydrogen/crude feed mxture. During the
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20  chakgesl to xlwnrpb.@onl eifydrogersgassvas mesered dt 8,00 din’4mt (sagocm SCFB) into

TS e R Wi SR B oAy MO P ceaek, T jumen

elﬁéféd ufetremtmhrdnga iEbotRR BRI fe i SorO@ T8 a8 h h9Brogtn/eAide feed
The total product included a crude product that was a

mitangi duringtthe waetiongTp pgried hfE8hours hydmgen gasans gpde feed were

cR BRI RATH e BT SR PBuct MR TP plop M8} Al the

25  effiapiteabor girt 4fBe fdabde. Carld fEdBwds YW a kdle off60ND @/hik to mamtam the
to:he solids fornmed during the process (2.7 w

cride fegd dinpiddeved ateQvoof Hhe rf-ﬁréor vct!m. Ac0 wHliprie 4 Cs gamma ray
|
SR A S SRR KIS At BRI i et i

thagdtdyet hod D4530. The non- condensabl e hydrocar bons
i ncl uded C23 C3, and 4 hydrocarbons. From 20 the sum

9

of t Hee hdr ggypg@ﬁtf@f@egaﬁgonﬁq@d@glﬂh%pg@b}fsbg,@ average Internal
SRR RS 414 0 RN i

prﬁﬂ@ce@% 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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hydr ocar bons of the hydrocarbon gases included 0.073

grans of ethylene per gramof total C2 hydrocarbons.
woO2s066369 sum of the wei ght percentages of thePCBUS2004/042222

hydrocarbons listed in Table 2 (23.9 grans), the

pr opAifier exiting the rpastorgtherreastonesfiugnt vaparywassealed and sepayated in a

S eI S A OB RS 8 Omor e

liﬁiid BfreRe Afd Behs Gfeamm. Ofhel gk atredns way 841 ¢aa bowmgercithentow caustic
ydrocar bons of .the non- condensabl e hydrocarbon gases X
sqralebento Tesnve aeidifozases, and thergalien@iaghificd Bsing signdayd shromatographic

techliGndsy TR el OO AAGER, FerTRp O 1t O ol SO crude
poddétead 0089 riht bf sorbeirdengbledtydeocditonrgabest ilntheakactbr, 0.027

nost 204.C (400 30 F) at 0.101 a, at least 0.001
egms e selids e eramphende fied rematged- rﬁ?aemawﬁ compositions of the

mﬂggé{ddg%?r%?g% o* eﬁ%ﬁ}eﬁl arbons v&gf %tpggd%%lﬂllb ng‘s od are
sunnaidzedi i (Tableult indf1Gh 8} Twbden2 BOPIG % ankd Talfle 8 inFIG. 1D 1

MPa, d at t 0.001 f hyd . .

bor | THE <Fample GFROPRTEE A BRLBLEAELHO08 Aoriifutead it bydrogen in
the ézr&gﬂcé:aftﬁé trinshibh NEa1 sulfide Mm%gﬁm& 4 Bkl gledhcfwith

boi 1 ng range distribution below 64 W 2005/ 066309

miimalSaeomiienrgasration of @kien dhe detal produqs inclndedrescradgiproduct that
o e B 8 o B st

- gdsBepardesimFidtangodint di stributions that are

associated with naphtha, kerosene, diesel, and VGO o
The Bygawmppriagitheresylts ofithe{NMERcogtepbipr fhegradefeed (13.7 wik) in

TR BRAB PRS0 1 BB A e

20

25

30

~cqpabibatioh ¢ifthé bentevlled eomlitichscind hkdcaalps prahreed advesrtquafitity of

nost 0. 01 grans, of benzened:g4er gram of napht ha.

consdharibat RAIcOH by She ASTM MBI 3000act had ot most
0. 15 i t
ThEhGBoflen bl hyioditiond ¥Hidel CHFPLIAHA C, Bilrocarbons. From

naph oduct east
theg samsofdahe weightperténtages nfitharigtirocarbpes ligiediin Table 2 (20.5 grams),

o5 eERR 0505 SO R PR PELSEAIS 2 ok Bipogt may e cerifpeee. HhET
hyREOSHSIns i thehyfdk @FHRTG P iREIAR] @173 Slnds.of EH 1468 pr@g %'gﬁ: of total

portion of the crude Tproduct included aromatfics, )
Ci hyldrrearborsn Frporths sum of the veight pawentagesafth@ghydrocarbons listed

. ' t f at | 0.3 '

in (AP e BoRsT dhe ropSie coeat met st o et PUARORBRAGES may be

caldulsied PTREES hydi8shrBéns Fdsd ndh-condeayabledlydriRaioy Gabed included 0.21
ring aromatics per gram 15 of kerosene. The

gromg df prapgoe pertgramof toteldss hydragubogs.afbe 64 hyjregabonsmfahe non-

di f t f 1 . ' .

oS BRI AR cp A s 180 pR RISt St ihoio 0502
had This eRiraplkidefdnstitdseithetbdd & %ﬂodﬁ@da ¢rude grodast thdt includes at
aromati cs per gram of diesel. The crude product ha

ot 410 Lz ol racastony G T Ling3ngB ALSERIIGn of HEmosG04 °C (400
0PSB AT o B
béd@eerd 204 Qfan¥ @00 °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

64



10

15

20

25

30

Exanple 3. Preparation of a K-Fe Sulfide Catalyst in
t he Absence of Hydrocarbon Diluent. A K-Fe sulfide
W@ 2008/096309 Wwas prepared by conbining 1000 g of PCBAIS2004/042222

xide and 173 f tassi um car,bonatee with 423 g_of
oY Spebied Sspeperititns ope peaathion. 30 dhsatiorad sush o gagitisdo the -
pliRFAAR" fig described in Exarrpleltoformthe

Intermedi ate solid. The internmediate solid was passed
t hr olgt craudé @mrhmhmsludeé beiling poinh distibiftions that hve associated with

i Refosece Mo VGO {ihe e Iductined folond o/ srams of

népHLERANRO Hal%’ﬂthélﬁ&hon bt cAidé pgredfuct Bhd gn BFtaRE ffifiber of at least 70.

at nospher e, Internmediate 'soli1d was m xed wt
Tho mntﬂrtwdpcnftlemmﬁtlmlcngigl riroduct bacha benzene gontentiof dt mastdb@l grams of

30 st e?erl I|nd arh,gﬁt ed h’r%] 400 C n%@'pg\é@cpﬁadaﬁmostow

Q:)f%leﬁiﬂ)sfpép Ei‘aiﬂ?f ﬂ‘a@hﬁﬁn The ﬁﬁ;&htﬁ@ﬁ&‘h@h oftherdd ¢ duct had at
The got assiunriron sulfide catalyst was crushed to

legs\ (e gramsi af gnenogyelicaningaramgiies nes geam b nmha. he

(1 ovaht BRIt Ehag A HHSF08T SRR RGN, o KettiRhe portion of

tHe@Pitle! irBduch RS Febfihk point Belbivi-96 °C atmbkéfosmspo%ﬁ@d YE®8€E crude

usi ng x ray diffractron techniques. From anal'ysis of

productanely metics, anhthe ketosenaportion afthedeudsprodust hadhan

oo Bt 55 ol Gk BB AP Bl rb Bl g erosene

pértibh ioflthe@iude (18d W% haE atSIBRE DSSgritdk Of ﬁfbho@be;the@ﬁ: Grotfatit per gram
x-ray diffraction 5 techni ques. Exanple 4. Cont act of

ofkerpsgie Feed Wth a Hydrogen Source in the Presence of

Gaseousﬂﬁ%%o enq?tdaagéﬁgt@@le%rﬁ@%ﬁgﬁgpgﬁ:%%ep%ﬁ?gnofme Coe

cﬂzdeﬂrodacﬂntleém aremaﬁf]s;) aﬁdﬁbelmer ﬁadtima r:ﬂ‘glﬁmcraclc poducthadan .
. cept that t ati,o of hydr n gas to
afeF@Hes ?O@éfalt @ggt legst Bderams pharopates msr@@p%%wsqlh e K10
Fe S%{)élgﬂe Eﬂdﬁbtﬁ%ﬁ at Teast®.601 s of VARG gomon of the
I Exa

descri e 3, was charged to t rea

cmdmpmdnetescluﬂcd dxemahcsd enclathedt(&@ hademaunnhﬁcs comteftti of at least 0.5
d ar surrrranz%a Table 1 in FIG 8 and in

g@g}&o a@n? icgpes, 8r4(y © wei ght percentage of VGO

ER4RHICE dpy arm £KIFd sumae@ sm.rths mswée&lm droca bon
percen age o produce

Diuente Kgﬁe phfidy mtalmam ppmmgidadcqmblmrwne g@fmmomcb and 173

g Ep&or{m‘a ! Zfrbglt‘]atée Rqrécﬁ igede dorru Wa er {?nz}?ar\?(e Haagte lﬂ'}e wet
padtelliss ﬁoées@a&astdegcﬁbeﬂ 0EusaHlei1 16 form the infexasdlk® sélid.SThe
| ower. than the API %an ty of the crude product

infrrmadiaiesolid v @ﬁqﬂe‘é ough a 4(-giesh siape withawipitpalifagecat es

OSBRSS M L R iy i

the ab@hyebfamydrb@rb@ﬁ@mnt as di?fblo)(l@ andPednl Afokiliese, the
anal ysis, .the transition netal sulfi e catal yst, after

infsamadjatesoli was mixechwith ppwelered elemental selder, plaesdipdrssalen carbon

558 T S b 0T B o i

catalyst was recovered from the carbon steel reactor as a solid. The potassium-iron suifide

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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Inorganic Salts. In all TAP testing, a 300 ng sanple
was heated in a reactor of a TAP systemfromroom
wo mopeisadoure (27 C) to 500 C at a rate of 50 (PEEUS2004/042222
mnute. Emtted 25 water vapor and carbon di oxi de gas
wer eTheomsultingpotassivg ign sulfide spielyst wastunlyasd whgxmwdlf&acnon

oG eeR P iy o T s Seron oAt 1 U Rt e Bt e

cafhlyst mla@dwﬁteqmbsggﬁommﬂw(ﬁsgmd@yﬁﬁdm (BU1,S5. anxed

inflection of 0.01 volts for emtted water fromthe
potassingaitpe sulfide ovizempyide spaciesarerenotietecisdysingx-ryrdifftaction

te :qu%éature was 360 C, as deternmined by plotting the
h‘g‘b of the ion current versus tenperature. FIG 11

Exainple d[ aQiitaet of a0l dedWith mﬂﬁﬂ@eiCS#h'@d i the Prégence of a
current 0 emtt_d gases fromt e K2CC3 2

e e PRI So %%B@?éo%%?%é 5k, e

thacfﬁé tdﬁBQﬁM%géﬁgas thleenderfeedyuas 16,600 NocAhh(106,000 SGFB). The K-
SET RO e R -

redcfort N K2COB/ Rb2CB/ Cs2CAB cat al yst, potassi um
car bonate and cesium carbonate had non-det ect abl e
cur rRroperties ofehe cnds pmduemodhded |frdmthls peihodeade swnmarized in

Ta@fﬁdl(f@k&gﬁ di OX‘I‘dﬁlgfi %Eé/ @E&s rease [ VGO produced in

ExQA81pS iy @Eﬁ& t]:lEﬁ‘Ehe' W3Rl @nfgt bf VE@ bmtléed:ﬁrmﬁﬁﬂle 2f The

two or nore f erent I norgant c salts may be noré

weiglg pethsntage pﬁ ézmlllate pradueed inEample 4 iclgsutbamthe weightpercentage of

S e R S e

Ea@mbtle 4155 I598Pihan dRsA PEaheity 60the 2ﬁ1d€ phédit prodacedin Fxafiple 2. A
er m.n, cooled from520 Cto 0,0 C at. rate of 10 C

hlghsr AR gravity ingigatesiaysiroeaghong Wlttbawhlg ¢t qagbongpnler yergyproduced.

il 40 Tk B T R 0 M

Frétartkis andllysierthé dansithdrkmetabsuifids catalyst, aftes bling. in BGresence of the
s of a K2 /| Cs2CO3 cat al yst during
r&?ﬁ%ﬁ%@ﬂjﬂoﬁlﬂggﬁ%%ﬁm e shows that the salt

mnﬁ: Sﬂltse IaraHél‘Aﬁ’]tbshng; @300 mg mmple oS hca;ed/m avegctor of a TAP
er gram

cal cul ated to be - oul i.nni n
sygiFm dfaga fogm tepreer i G720 B0 B el Pt st b foipe. Bmitted
A smﬁﬁﬁﬁﬁ?éﬁtéz%ﬁﬂr e g B bk e TAP
sy§tem. cesi um 20 carbonate. DSC anal ysis of a m xture of

oyl Be KRS RHEO e 01 S DR oo RS shvg a Crent

1nﬁé&ﬁbﬁ? of gﬁaﬁr gharo® P&f’ﬁtfox érhﬁ‘ﬁéﬁ'cﬁfb%ﬂ drshidestt 583kt fn?]echon of

he m dpoint of the tenperature range was
0. 0[[ volts for emitted water from the inorganic salt catalyst at 360 °C. The mmlmum 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 K3CO3/RbyCO3/CsCO; catalyst (“log (1)) versus temperature (“T).

Curves 168 and 170 are log 10 values for the ion currents for emitted water and CO, from
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The area under heat transition curve was calcul ated to
be -182 Joul es per gram The 25 beginning of mobility

w0 3008056091 ned to start at the m ni num DSC t enpeTAiSRr0a/042222
of 390 C. The sharp heat transition indi cat es a

thedisrpanic salt catalygnSharpdolectiong foremitied water gnd COy dram the inorganic
%5%?”' C Congl:’rr:ﬁo ﬂ‘ty Testing of an Inorganic Salt
di vidual Inorganic Salt Relative to
K2COR, coﬁltrhsttts #id K. %@gabmﬁcmm capalypt, potassiut c&ibcﬁﬂte and

e I norganic salt catal ysts or

1.5 h of
ce(snm v;rggmies L@d)mgaﬂrstectéldp currenh inflestians ot 35\@6&% b@rh errrlttﬂi water

a&atr nugr ar,_copper wires separated fromeach other,
&3 8 inthe sanple in a nmuffle furnace. The

W I eFhd\§itRtagaAlITAEeR ih emittéd &fs fuotht KICORY,COaiCE,@0; catalyst
220,000 ohmcurrent limting resistor. The nuffle

demonsirates that inesganieisalicabystreamprsed ef twa er rapre different inorganic

S T ir ﬁ%ﬁiﬁg@%@%@g}@%ﬁmﬂ%@ X

Ex8Rbhse: DSCi Tetiak of @ ioSalt Cata d Individealfaerganic
relative to potass)um car bonate resistance

& .
Saltsode pil DY testing e Hhme sample wasthepted tg py@ sC a§w Qé)fg 91(7 LO °C per min,

oo et 20360 OV G D R il LR im0 2C o

e 3 5o 10 B O e iy s 050 o
DSEsT snmmde bp Petkin-Elyper (SoovalkuCommettiay, BhADi t s

b A B o b s roe
satsple S Thatthe AP thRdxhibites 8 brekdl Heal @nsiifbn KUbWEEH 9 °C and .

structure and/or |pns that .tend not to rmve apart from

2¢htC. a'ﬁm madpointiof thy tewpetaye rangg

:tr o I2%§E%$%%& cat"lg%%? ee cur ?%%f]&ysm

T dibd¥ler ﬁﬁlﬂdétﬁﬂimé‘cht@vstz&t &th¢ Minidfed P8Caeinperatint 6f MB ‘t(S'

20

25

30

relative to K203 at_tenperatures in_.a range L

350- BowntrastAo these results nolefipits heat mtlwrra 0 §Frved for cesium
cérg ',a@eat es that current flow was detected during

ication of voltage to the wires enbedded in the

| nor Dadi mabaistof aahixturs bf LifGO; 44,6 05 and K3 CD; diiing the second

heFERG RIS o e Gk Rtk R & egp et

trﬁ'imﬁcﬁx%‘?\ﬁr oS C {3 407 Ifhelthid gbﬁé B¢ @r@@ rﬁberatﬁe@ané@was 385 °C.

a graphical representation pl ot’s of
maaeeaﬂd@ @em/mm/mm cakata@emtber-é&z Srdgsqesr gram. The

besaRRRE S P PO terg o0 18 o e int e 175G mdergBlsrot 390 °c.

Th Aﬁ%@@%ﬁ&baﬁ%&@%@@mﬁaﬂ IfoghRpus hiKEe: of salts.
re atrve to KZCGS resrst ance (curve 0 172) versus
mp ks » [ an finorganic Salt Catalvsts or an

, After h

hidpblsospnESal st bCoZ Al bosjo Was ko iRl ipjneing 381

ch Qe rnmére t&é Hfo@gl altrteralﬁﬁﬁireﬂe 1nalﬁmsm SIS salts iy a quartz
appar at us. Curve 84 is a log ot o

véias eagy Kedosh Rboapper mmarﬂéqtﬁﬁr«)@teaelegﬁh% Sutimmersed in the

|
st it ot 0GP THE WhteB Wit mBdfPy o £7B8 Bl i petpanca
mﬁwaaorﬁ@ eluesht lindth S Riistor! The muffle fumace was heated to 600 °C and the

current was measured using a microammeter.
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25 25 C. The ionic conductivity of the reheated
Na2CO3/ K2CO3/ Rb2CC83/ Cs2CMB cat al yst i ncreased
wiooos/e66809t 0 the ionic conductivity of the ori groTlisz004/042222
Na2COB/ K2COB3/ Rb2CO3/ CS2CO8  cat al yst. From t he
di f f 6Nt is mgraphiral reprrerméntioniof legplets of e samployresistance relative

1§ Betershih Beaboa istthek Log (¢ KRS (HSeBROLSL. Curves
190 B4/ 306, 178 [End §0e LU ot O K008 sl stant s O etk
KRGSl B gatrashiFpignie, Lo K CPTRCARS G coalyst
S S DA i et

pl acaghO (tugveddyal) bxhibjisRlatively ldlrg%htabmesmiamnamatn% 0 K,CO;3 (curve
f ur nace and heated to 500 C for 1 hour. To determ

11Rbab tpmp@remseg agrngeebeiwraotid- Wi §6 oA P@wewswea?mgrsztfs an

by BB s i 5 i

TgﬁthUGAmbz,Wﬁllet HCOs eatdl}'fwf, LhCiﬁ)aﬂﬁﬂoﬂmnt CUSEsa@t " Ogatalyst, and

a a Sl C (0] a n contr e

NS O R DS aeOs ShtelY b TrvRs 7P 178 At Hfhsbp a sharp
8 b i MIBUPRK IO terfperatures in a range from 350-500 °C. A

deexaatiel iy résistimity getieralty Indicateis dhat enaent|flow wes deiceied duning application

oBARREIo e Sres o dRBU T (P EHPTEAH SLGAD o P Bo P EIG- 12

cﬁﬁﬁﬁm&ﬂm%e%d@&ﬁb sAlFOAETPRS E%ZfehBralPp bidhy flobA than the pure
Steam The foll ow ng equi prrent and 10>&general

, xmrmdaal@ anmnpﬁwdresmgm ept where :
vari esGri Rea 50 nL Hastell oy
C Pa?‘fl 13 5t o %“f*g FR’SWSEQPSQE%I" ed at 35 MPa
. NQC@;MCU;&&&QO@/(ISE@Qpcmyét rédistaite I'Qatﬂfﬁﬁ Kj00adsivtahde (“log (t

mschanl cal stirrer _and an 800 watt Gauner band

- Kz@&la)i versugtemperatme (Nt oo (ures 182 is apieliof a rgfo of

e

10@) ﬁersﬂﬁdmperﬁﬂ}ré beingiceatipg of the Nﬁ@O@M@COﬂIﬁC@@ACszCOg catalyst.

Afi Bert “ﬁﬁqa%’rcbﬁéa‘c&aﬂﬁm@qsﬂzseéﬁ Pins caalsrito sppm
tééaéegxﬂuhe@rgtﬁd{ih%t ‘{Eéécﬁidu&lﬁn@ga%&%ﬂxsi”m Pmk%aég plot of

st vessel) was equip a control
Nﬂiﬁﬁb/KgCQgﬁtbeﬁOslﬂsﬂ@maalgﬂsemﬂmw otlatied WIK]:@O;;a‘CSIStaDGG versus

BB AT it Herie DL GIoaEA e AT 20t PO SRR 600 °C to
23 @’Cvall'l‘}éqoiﬁc eondteMyite G%@'r&eﬁfedwgbf#ﬁﬂﬂ) ‘tg@OQﬁZsﬁJO;:, catalyst

viscous, and/or pressurized crud at a
mcacased radative-t6 0@ ignisiconduxtivisy of the mgdul beaz(t?Qr!Kh@@k{szCOz;/CSzCOs
tﬁﬁp rature control valve was attached to the first
port of the reactor after crude feed was charged

t o t gomarkliiffefcy RFiRlc colhdtivitied of f2 indragnio dalt tatalyst during the
vessel line was insulated. Product Collection: Vapor

firstwentingeandegeansk heating, dtimay be infenrest thatdhe ingrganiesaliceaialyit forms a
dlaﬁ&el\ﬁgrm (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 KoCOy/Rb,CO3/Cs,CO; 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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25 introduced into a series of cold traps of

decreasing tenperatures (dip tubes connected to a
wER0s0630¢f 150 nL, 316 stainless steel hoke veBSHUS)004/042222

Li quid fromthe vapor was condensed in the cold traps

the catalystythe dishswas menuallyrtilted inthp ovenadistbsatinge Ther eam

KGR Poa e Farel Rt 2. EmEERRAR B g T coalye

h@rmygsﬁneﬁgﬂdaﬂyor A rate of flow and a total gas
volune for the gas streamexiting the 30 cold traps

ver elnfeatastatbe indivigual caghonateseltywere freerflawiag pow élé‘ls “sader the
aﬁzg’ %ﬁm\(‘\{éh%TeSt Meter). After exiting the wet test

gas streamwas collected in a gas bag (a

Tedl 8N4@0:/Kx00,RH,C08/03300; tanlysrtecyae Hquilhead geslilydiowed
anal yzed using GO MsS_ (Hew ett-Packard Moddel, 5890, now

arelior exammple, togoter) i?aﬁhﬁidﬁ“&lﬂldéﬂthwam@ cprditions.
Eﬁﬁ b4 Tontice Bf L IdrudRirie P a My drobBi SblFtd'ifl the Presence

U

0% DaritlSteali OTke foll 3@ eqﬁlpmkmt and
Eé’&g w%'sm O TG
Fr’mgms*:gg&% CEBkS Rmueﬁw géalﬁﬂao'aeg#m) ra‘f@f’at 35 MPa

rge I on vessel he crude feed
wﬂﬁn@masmW(SGOO Bsiyat S006°Q; wead ditted @dﬂtmﬂ,echmtcagsta'mr@ﬁd an 800

' W?-FF dg‘ﬂf %@,ﬁaegﬁjhra#womem f O. get {t%nmstmnmgthcautoclave

b o d ok B0ld d
a3 %ﬁbﬁéém%@ncﬁ&g%gz@na C£6H, @st&ﬁﬁ‘i‘nwﬁﬁorﬂ t®ort, and a

cat al ('31. 39 grams
thmcohalpg@nbmtemmmémmmmm G@sﬁ%@!’&hsautoclave :

ed by conbining of 16.44 grans of
‘%@g@é@%ﬁ%a&%‘of ‘Rb2CO8, " and 24.49 granms of = -
Adaiticn ¥ esdéle AhDadSRiSVdRb:2 @Bﬁmp@% gtaintdsy steellarke Fessel) was
m ni num TAP tenperature of 36Q C The
Prgraceamitrol

odentingsystsa; Siiahle.gasgontred yaling, gipgessyre relief

418 4 4 e A gl v

Vilve hSS04B B0 capabld bff mgﬂmﬁhg ﬁnweuf athot,eviscous land/er pressubided crude

fetpqe,]gtp %i%v g'ét%gg {J-Bﬁgl et aisltfiaﬁ f.ha : $e?nr1])%ratl?r% control valve
gﬁek?ft%%he fini Hi'ﬁ g%ﬂtcﬁ*tyéfea%ﬁaﬂa&%ﬂé fe@Plvild dhakSedt8he

an at no ric pressure flow of nethane-of
adﬁﬁﬂ)ncwesaln Hnowtbtusc, th&eairhiltbrgvasaé linesvasansulatedst i on

YRR B4, 55505 e il ol B I s o v

infr8Asde@ into AlReriss T8l PiRshs I bARSsINEtefperatures %dlp tubes connected to a
conti nuously-nmetered during the addition of the crude

sefieeof 159 mhe316 sziokesy stesl dioke vessels)y rlsquitlftons thegwapprwas condensed

58 FaR T 508 o SPGB0 et i R e e

ve)bPffoh the F&bﬂbﬁ ﬁnd thrédg‘ﬂ th@ 861t tiaps was fsp@lated, h@ﬁeddb@, using a back
addition of the crude feed was conplete. A decrease in

pressupsaegelaios Agaad flownsd ot servolumeiforthe Bes srpam gxding the

o AT 5 P S 1 WS
AfE axiidigie wat tebhiattet, eogdsatrvim wWalcoBedieding galfbag (a Tedlar gas

hours, the reactor was cool ed and
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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25 the resulting residue/catalyst m xture was wei ghed
to determ ne a percentage of coke produced and/ or not

woemswesdei n the reaction. From a difference i pcrnszenalods2z2z
cat al yst wei ght and coke/catal yst m xture wei ght,

Coudeqmodust andswater weresepanstedfeom ihe liqwid eendensate stenamy r Be crude
of, crude._ f. product included 0.87 grans

plgfiug ‘%‘?smﬂ%e%‘rd adﬁ Wﬁ an average APlL gravity of 13

Pﬁméda?é c&m@ Negfo 397 lﬂ”g@iuﬂﬁbﬁﬁaswhafg%d&@ me@dﬂludﬂmgseg e’ﬂhe crude

C2 and C4-C6 hydrocarbons, and grans of

fogd hagdy mmPéfgrig’aty)ﬂJf 67helharqrude e b%rp%a@m %‘rru@q— &ﬁdm sulfur

TSI A A -
0 bDQ s. R drddidifeed Was HEAADRT/I0CE3 %MMWQE@ catalyst

anpl e 10, the: reactlon procedures, conditions,

(ﬁrﬁﬁﬂmé)sﬂasmgf@é? &actplre the same as in Exarrpl e

0ot e KECEGRBLCOEL R0, FUATR s P 1/l 16,44 grams

omgcgmgm 431@;&141&& of RbyG g and %41?]9! grm%fgiaﬁ‘()@.f T?e: rude
[ oau a tha ans o
Kok Oy/RPr %@écwcgscagaﬁm%wga Fﬁ%@una% tetypgraig of 3603 The
oof
K QRBRRORS T il s (ST Rndne oSy Thplvial st

(K200 Rbge0s, whd ICssCOy)dlidbnetrexhibit DRE temperaivres i s eange fiwin 50-500
TRR R e in e o poE termpcitth o T torgadf fjteatalyst and
b6RAE DSTainpkatie bf fhidiiskitiduiluh&aPdartolidtesThe crude

product had a residue content of at nmost 30% of the
r esi Thecaalystovas heptedrapidlyid 50 86 amdaran atmogphetie pressure flow of

ol Gt 220 Fm i A PR s WP R G S et a rete
of 018 n€l/HAR, dndetbthatize edte 6210 @EUGin, Wi nvdedd & thee@stor. The '
0. 001 grans of hydrocarbons with a boilin

range
steprs epd Piethasa were ¢antinyeyslymeteredduringthe adsblion gf the gpide feed to the

BB To, PUSCRIESANTR, il BRbpiing | s Vs

(2(29@)@129 og CHymveb1 ® milytel. dtatd;g.‘hemde tc‘)dgg 40.56 |gi-amg remaiged in the
stributiqn bet n 4 5 F MPa.
addifoeyeapel efenthe pRioen of ererede eothlats- i fifprepse in

e ERaeT, TN 5 %%8*@?“2‘?“3@?@% %d"é{‘%‘%gpﬂm g eude feod: o

pr oc@ﬂmcsﬁslyst/omdmtﬁ‘eed omistureawab Heated @ €OSCcRh2 GDRjeCt e 450 °C and
i E hal BRI fof 2SR /SRt TP BoiS 8 Feastp? (88 epled and
th@‘i"éﬁfumngaﬂﬁdﬁé)cﬁﬁlﬁktﬂﬁlxﬁfre Whas wei%@@% FaatBé Epéfebitage of coke

catal yst were uséd. In Exanple 11, nethane was uséd
pmdacedrapdfcmglehcmwmcrémﬂ‘mr@cumpl e 12, hydrogen gas vvas

used.as tr.m,hydro

epr ERTme AN i et weleh AT e Raihat g pcisht, 0.046
gafld&F c@lf@l‘éﬁﬁﬁned% therekor }be’i gfRR bEErRde feodFThe totdl. 9pr&me:s included

186 and 188 represent wt % coke produced, bars 190 and

0.89 zramss ofgaradeprodustowith apaveraggdxBeantinief 15rand gee dThegas
1ncﬁ1d§d 1111?1'46&0 e&j C%I% Ghyd?ggegsé and'\ﬁ %29 ﬁ§drocarbons, 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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produced, based on the weight of the crude feed. In
Exanpl e 11, 93 wt % of crude product (bar 192), 3 wt%

woioogesssgbar 196), and 4 w % of coke (bar 188]}CTIU8med042222
on the weight of the Cerro Negro, was produced

ExanialFxatiple 8 the seactiorproendussoennditiqnsserude feed, and petalyst were

thg garfe Sy gty THE Eoide petiyfl of FlaniRé B Bk Sl G Bhermine

bcﬁﬁﬁ’%ﬁhgé dﬁﬂ'ﬂ'ﬁﬁgnélf’er e LG Eprod6@TITAE cARR ppdduchBad) §aer gbm of

as a hydrogen source to the use of hydroge
crgdsspraduct, Mélgragmp hiha, 0 %m&fudﬁtyéweﬁémgymm%mo and

refRE eG4 of B8 BrathS pBF b he SRR ARl ORI PE™

denopginites and ) BaRenshateahat| contatt fthe tifude feedowitls a hydrogen
hydrogen gas as a 71 WO 2005/ 066309 PCT/ USZOO?/ 0423.22 .
sohagrin gl@rprgwmef #tiraost 3 grams el %al:éﬁt P HY grawg o eed produces

o B35 B B AL B i mbAuRaPSYPE TR e
pﬁﬂﬁlﬂiﬁﬁd a\t\édidhea:doﬁféneﬁf %dﬁlﬁﬂiﬂ‘ﬂoﬂhﬁ 1¢s1difd§1 le?ntantmd' itheet erade feed. The
reaction procedure an e ingrganic s ca
cryie rogie bag asubtar qapiant apblogal @‘800%%& @t P’ﬁﬁttﬁ{)rlr e%the sulfur
cdnBat bod NPA AR _niom§ Y%f Exanpl e 13, the reactor
a :

pressure was 0. psi) during the contacting
per i ’D]cb cride prodactinciddzt at\hasm o1 grmawif hydweadbnawith 3. W®iling

rapps isatourian o1 whmo 20D FC 360 481 Mt pulpest o DOS b o Bgpgarbons
wﬁl%'é%oﬁgl rﬁﬁg%edl&i'if)ﬂﬁonll?é%wbéh ﬁo@ool@ at 01be| MPEXQHQAS?O bd1 grams

e rea tor pressure was 3.4 MPa (514. 7&5%‘
oft hydravartioas withg baikng mdge dismbuﬂen pemmn #0Qvi58 °ﬁFé1000 °F) at 0.101
ravity of 51.6 at 15.5 C was produced. The total . .
i\'%f’"oduct had hydrocarbons with a distribution of carbon

ORE $1110: T dRAdSHY Crad F&dlﬁth ﬁm_ﬁgéﬂ/So&Q@ ih the Presence
) ese exal es nstrate net hods

2/ Stgam.o §hereagtion propepfglres

d A 1 r 3 . H] t .
%ﬁ@iﬂ%ﬁ?%% ﬁ%@%ﬂ%ﬁé‘gﬁ%ﬁﬁ% ca&%?*ﬂy%@élﬁvf‘f 4} 12 yerg the seme
as/iBlExﬁﬁl@lel g )éxc@y that 1 30 pendstod cﬁfdeieaﬂ(ﬂena Mﬁgm)qurejbgrms of the
wth her. or |lower APl gravit oduced
RES GBS G C0: CuahRweresed I bh et iifves tised as the

h’&(r?%&l‘a & éﬁrlcnf PﬁEJ%@enw %% %Mé Iﬁé}g %deér?%%' A

graphical @epresentatianol g a]ﬁomtﬂbflﬁn-cbhéermplpia gas, ssydeqrodiet, and coke
h e.sane, as, i.n

isBiris e B1G ol dAATS 4 BB TS PUIA LR PR ayBrs 109,and 192
reptestfi QROCRG %ﬂ?&ro&‘ﬁb rﬁﬁﬁeh%oﬁhﬁfﬁfﬁ dndt 196t Bfresent wi% gas

eactor at the sane ti n dioxi de ( was
prodectdalsased om thei weightaof the erudxfeepl e 15, 138 grarrB of

maﬂ&%ﬁ@?ﬁ%ﬁ e s oaperdfir 193hcd Y2h of b G 196), and 4

: &1& d(%_ 1883, Ba@ecﬁa@ﬂael Weight of 2@ PNesR! was Meatgdwas

|ne W th"83.13 grans of silicon car bi d

In Example 12, 84 Wt% of crude product (bar 190), 7 wt%e 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 asa
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(40 nesh, Stanford Materials; Aliso Viejo, CA). Such
silicon carbide is believed to have Ilow, if any,

woRbahoeasCc properties under the process condi t pEOITES2004/042222
descri bed herein. In each exanple, the m xture was

hydgses douroe whem eotticiingtaeorpds feed irthepraeuceimndporganic salt catalyst
perjod of 2 hours. The CO2 was netered into the

tOPEH];‘:‘F%P“ﬁ?l uete of 100 cnB/ mi n. Vapor 30 generated

E’%—@EEJ i‘?-ﬂ:e?%@ﬁc%%' 3 GRldeT50aHct With ASeldetell APRGragitgl The

pressure o . a (479.7 psi).
aparatis, yeactibmgiro¢adure aniddhe lotganicgalt catadyst Biebihe game @s ynexample
anal yzed, 72 2005/ 066309 PCT/ US2004/ 042222 I n
9@&‘%%&@@8,“3 TP RS FEeEs w06 based on the

wei giifanle Li‘,eth@fe'd@t%r bRgshre tos 03 WPk 0T4.2p8) bisintharconmcting
i qui th APl gravity of at |east 50 was produced

pefiodmAcomdeproductiwith APT grabiy pE22 atnd 35 °¢ meas prrstugeshi The total

ot prEh RS por e a B og of pn ABBgR 8F nge'om 5 1032
(M{?é lgﬁ;intFIG. @5}Jde feepl) of 5 a yellow hydrocarbon
[Tquid with an APl gravity of 12 was pr.oduced fro

contladixantple I thereacter prsagurewves3 4iMPe bH 4elps) @Emgﬁli? fentacting

canbqn_di ox] . . e Wi '
rein g P ARBRG 18401 S0 Maict. The
prbdstt AaERydreauibes With & distrivution nf earbbn hivabeérs dn g aavige faah 6 to 1
catalyst is greater than the in-situ generation of :
(senenrwryelP indB: 1dbn- catal ytic conditions. The yield of

o i AR S i 10 s s

indeepresdncabemn inbaganideattratpbyst atsvagiens presagestopredyce a crude product
contact of the crude feed i,n the presence o h . X
w3 SgRFIPL AR BVt Y VARG el S e pringt, ih a higher or
|l es . 17-20: Contact of a Crude. C
logé_fei %@{&Hﬁg WaS grocﬁé@d?p . .
-

Hydrogén Source in the Presence of
Dy » Raed 1 ".'j" ooy 0¥ ¢

Hy' BRI ofiréallh Bi@h@la el e appIRtuRTride xdympd eed@tion
excep at the Cerro Negro was added dlretl%yﬁ]othe
procedurewereihe samee afin e eKAPRS ik therfaudefiépd Peshcatalyst (or
. l,.and h ( . . s
sl b et B enehRa M8 3nt REEI0PE O fym N0 Y bon dioxide
(GU&? kg uﬁéa?gothcuatnxgﬂg:amglmmdnqﬂe 15’213 8trgrehnm gﬁ?e@aN egtc:)was combined
rate was cnB/lm n. act i enper at yres, steam
with §QAreeres of e éizﬁ&éﬂ:hég)g&zﬁﬁs eqxﬂa%trfgq%@g%lygt@g n Example 9).
anples” , t K2 2008/ Cs2 cat al yst
I@ﬁﬁp&% P4l ;@9 %noﬂegrotﬁ?%'l) %ag%i/nggfgﬁ %1?15'3 1(:3("%1%.1'@ of Jsgtcoh Rarbide
(Maﬁesggﬁﬁ%fokTMagrbm :Pf}isﬁ gf,iej:)ﬂ@Ait.oﬁltJ@caE]}m qa?n@@tsd:tet geed to have
wa .. L n Exanpl e 18, e contactin rature
oW 95, G MBI ERES SROEA G2 PEA BP0 deserIBa Reifioun
in Tphlgy éxa{n\'}:‘%lg‘ thd BlixtufPRad a1 & rdektidh @eéx%j%ractﬁfé&ff J00eC over a

tenperature Increased from375 Cto i
paricddif@tlionrs. GFhed2@; wasmetsslinfor thar@c®? atja rate of Hemy¥min. Vapor

generated from the reactor was collected in the cold traps and a 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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grans of gas per gramof total product. Coke
production, however, decreased fromO0.17 grans to

w0 2008/0g63095 of coke per gram of crude feed at the/us2004/042222
hi gher tenperature. The sulfur content of the crude

pr 0 dhncﬁxam;d@ 13616 8agrams (2068 wtth] baped on theweigbvef e gmsle feed) of

N e PO P —

oﬁmmhe fded, with SeUfsghnie dalvedtalgstih @ed @bon dibxide eos here
under conditions simlar to the conditions descri

f or E@mpnée 1@ 157 grams 4585 vit”oc bangd op thytiweight ofthe caﬁle feed) of

SRR A Sl AOA 0 b EOF bt o

cridiefegd it sPikont dathidé mﬁaaﬂﬁb@db&delmbhﬁmfe zation of
the crude feed was not as 73 V\D 2005/ 066309

PCT/ Aoy tha yizkbin Esrapade 1.3t 109, the ipsipgereratipn ofichydrogen

soifdt 1 oY 5o BE 85 50 bl ol G R i Urcll thall e S 8] @hneration of
h)&lﬂd)éewund?mcﬁﬂ?]atﬂjm@c&ﬂ&:d cgrga The IyEﬂd oﬁmdc pfodactiddxample 16 is
1. for e crude praodyct 1

%ﬂ(ﬂ%crféhfzmwiéoﬂacre@waflm .m/ X@a‘ mdi@mﬁﬂﬁm that
jlﬁ?aﬁgl &ibra [ s
b lgﬁnorg;}g‘ﬁflc ngTt cata )E/"sct?ddv‘\a/afgaf:] arg d %)de@e organic salt
mdenﬂmbsenc@aﬂ'argaeﬁmhydmgmsbmcﬂce producti on
E Orelalvetoﬂtlﬁ
RATOPIES & nedis Sopniach O AL Hnue : A Hydregen dn the Presence
of . 2] t%lt 5 Cﬁl%'iﬁht('}ﬂﬂ ampsﬁzoﬂ Cabidefat
rude proauc

ensg a¥he apparatys, &agﬁmmdlupmepfes@ aed the

OO d,_Th d ..
S S R dCE e
. adde@ditedtly 0P RaCHr Rteddl oPadtitic tdughfiths Hdicﬁtidin V&El @ddvdrogen ..«

of crude product produced in Exanple 18. The
@ckasdéﬁbménog@n EQIeeh ok het IRRCtRTRIEs sy ‘éf%@ré@il MPa (14.7 psi)

[ v
o e Boedifind iendd, TRE BYdrled SRENPLad B3940 0 YRl Reaction
teﬁlperaﬁﬁas @ceamrf]l;bvﬁrdtgsd amgpercéﬂtagus bﬁb?de ﬁmﬁ&@t , gas3/and noke produced
nmount c non 15 condensabl e gas were
ar%f‘*’g’HFﬁ“F%‘& qbﬁe‘f%\/ﬁ?-" allEan the anounts of coke and of
non- r
t%&ﬂgﬂl i 9B 1@2 EUIACs, 000 ch@lydl Whi dsed. In

con I'n exanp usi'ng ‘inorgani ¢ sal't catalysts
E:(Me EXahp bmﬁa&ﬁ}glﬁnpﬂaﬂiad[)Wes 375 W0.Gn Exabile 18, the comfacting

was observed in the weight, per, produced gas

DR iR o 5§ A DAHERF TR 08 PORRACLr | ng
the’ HQEEJ\J@{ meP%?éJf gﬂ@ 165, S6r IRaRIPMEL7 406080 vbiert thel tBmperature was
Table 4, FIG From the quantity of

inbrgeised deom 350 1 500 @rmq@m@an gfigas mh@aseldérqml) 02reates y0.05

erns i 6 6% i o o il rol B BowelRf, bt from 0.17
gra@8 € 0.0 6F o8 pbograi it feaf aﬁh&ﬂi@h&&eﬂl erature. The sulfur

contacte th a hydrogen source. Exanples 21 and 22:

commt atthe @fuda p@d}@éals@ decropsed ﬁant%@émw&%@a@@ af swfur per

et of el e PR R i nR okl Bronfitul. RERAERE GBI R C o 1.

21 BRI B, ol HEdSREE was coladtePiith @a@@x@a&t cdndRions similar to
hydrogen gas_ was used as the hydrogen source. In

thegendifiensadescrited far Bxample d8. Bercemtagaspf srudgeroduct, 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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conmbined with 30.88 grans of the K2C03/ Rb2CO3/ Cs2CO3
catalyst to forma crude feed mxture. In Exanple 22,

wa 3dsfasgpomns of Cerro Negro was conbi ned with 8QTAS2004/042222
rams of ._silicon carbide to formthe crude feed

e 28 n Brample 18 The crusieproduct produorsksinixamplel]19 bad, per gram of

Gt oo AR e RS589 008 grams e

ghentf srodepddialfol the cAfleipd6ttict foGuced i Pkahpel g1 xt ur e
was heated to 300 C over 1.5 hqurs and nmintained at
300 ExqBple0ipagpmpaative exanle forifpmial §ir il Bxample 20, 83.13

. ‘ . . .

oS LGl i U TN RSBl 90 cctr

Gagprodnction 2 cols prodlictish sigsl ficailyRadreadsd 0o ExmpR22 reldBve to the
2005/ 066309 .into the reactor at a rate of 0.4 glmn in

BBdHpIuEEen grd Gpkeprodectionan Sxampleds. Wndes thege non-fstalylig epnditions,

i t f i ni
022 BB LR el 1SR [0 LA AR, o
0.5 egarns ofcrdeprodectaverd pihdGeed. HEhercradd produdtempduced i Bxample 20
5B 3Fh Go f S Botb Ap 6o] Boro itr
P& Qrdf OF fhdk Prdduet SrolRkeliA PRaPR . 92 bag. Liquid

product fromthe cold traps was consolidated and
anal Vhesa examples dempoustated tBE theycajalysts ugesion Examylesddsnd 18
n:.4he weight of the cru feed)..of a ,dark reddis
g A En o R et g e 0B e SO el i sl
5(0°C, ang h hyEifoRe FOWUBRMT 280 cih’MBROthe AR BOFCcakd afdf ndnbe
crude feed wth the K2C03/ Rb2C03/ Cs2CO8 cat al yst _in
cangdensable gy weryugnificansiydnwerthan themmonmteofxpke wad of non-

. d df h
co\ﬁﬂ%ﬁbﬁf’g@ﬁ,ﬁgﬁlﬁ@éd. ! _}dg}{s_cé}%@ggg?%%ﬁo&r oduced fromthe

react or Ieac and a dark brown ‘
Vi S cCimexatnpibs asing oot ghiiic) wilticare gsts (SueBsachplidsolp-18 Table 4, FIG.. .
Less, t han 50 w % of the dark brown viscous

. tor.

lqr)ie 3 ?cgéafoa@'as BbestTRddn the WriektRarery obproduesdgasaglativeig the

pilicRa ey Kingied ABFEG U ollrol oA REE: GRIBE BkBplcd if Table 4,

FlG d6p| Broguthe ghattity of byiracaybaisdn thef produetd was dhe thermal cracking of
in Ex 22. - | d t

B RRR SRR e ACTBRS 3 SOTSERGHH s, at o

5 WtRdsiGRhe WsdsBlonBietOEMParf 6@ of BRMe TeideiontdeRldatity £ hﬁcﬁ'logen source.

de product. produced using hot ter. Specifically,
3 yhang comtact of a{rmide Kt th h @aseousdiydrogen Saurce In

.
ACLEX

the Presence of Wa ; ) Rh-C 5>, atalyst or Silicon Ca
Agpirgtud B Den@RIcad 2Swére RRine aEhe BRamER PéREPChat hydrogen gas
produced in Exanple 21 had enhanced flow properties

wasdised pythehydrogen sowrer: Ipample B, dd0Qdegtamp o amp Nsgrowas

By S Il KRB cOPRBSCO ERCcB AT b 6 e
miRtes ehcBxandfle 0P, EBOKLGRNS BT RERB/NGEROWEs Carthbinkd Wwith®0.14 grams of

Produce a Crude Product wi.th Increased
silicon carbide 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 ternperature 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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Vol une Rel ative to a Crude Product Vol une Produced
under Non-Catalytic Conditions. The apparatus, crude

wO 0sloeesvor gani ¢ catal yst, and reacti on procedpCEHUSZD4/042222
the sanme as described in Exanple 9, except the crude
inkethe reactordit A cate Ioijowmgem combinadioncwith the hydrogen gas. oWater and

e 5 o SRR g B M8 o
AREr thafifaifihBhSfeadtiormxturk Bt FOPD iR ?eachélp%ﬂ%kﬁdfﬁ'e%as increased
the crude Teed (100 nL of crude feed) and 3 rans

tok300CE) mtamlmoa 8€ foxZhower Genmﬁeg efdpttrcfmrn dhe reactor was

R s ot ¥ i b Lighic o308 i it 8 5 v

cdnkd BdA1dd andBmal }%@duced 75 WD 2005/ 066309
PCTI US2004/ 04 In Exampl e 24, 102 grans of crud

f eedly Bxamnple 265 86 ligrensd66] v bawd weight pf ﬂ@@nude feed) of 2

gt ST, S S AR R il B B oy oy et T0R 5 ¥fes produced

as vapoP & @ntct of theonleGeédWiththe KECOPRbAOLAs,(datalyst in the

t hese conditions, the volune of the crude product
hysirogRAEOsReFs. Exanpl e 5 23 was approxi mately 10%

of ¢ BEExAfE 2 otk bOE ok RGN RO L35 woy PEOABL o the

reactgnl Thmattbywbsmp«(oﬂ&‘%hés darkttiravim tviseowsciydrecariadn liquid was
crud Suc gﬁ?gﬁb}%@r@éﬁhé{k A ygmhggﬂﬁg was

t
pz%ﬁ ée‘d ﬁ‘or% Qol?iﬁtgtﬁ{f@lgfﬂgﬁé feed %ﬂf@hﬁg %ﬁﬂ@cxgﬁglg : ?&B}g&?ﬁnnosphere.

A(ZS&’d mcFasnlinyield of ctﬂybrpm@mt ﬁasm‘lmnred in FxamplesHeelative taa yield
ﬁﬁgﬂfﬁp&@g C@S Cat]ah st, Sulfur, and Coke. The
&R “PEE} WFEPIE2hcedui e were the same as in
Exanplfinfle 2¢ mﬁﬁhstm@stadﬁﬁn&m BEhe W dfidcrifieproduct
reactor ‘at 300 cnB/mn. The K2CO3/ Rb2 / Cs2CO3

p@éu@dwtnmghpd%@c@hpdﬁym nddativertg a crgdeprgduatprasfuced using hot

whiet Npectfeafly thE THaR putietinioARthic 3t §ad 163 bBlling YRk He orude

prisdaa It Eﬁéﬁbﬁ@&%d&ﬂdxﬁtrmﬂ by e ﬁ'udé pitdhct praduced & Brainple 22
to the reactor.. The Cerro Negro crude incl uded

nejibgiResbletohedreduced apa yaporg Thgsrudspapdugt awéwe@sm Example 21 had

3B Brifis 5y B GRSl e R P M ol 27, s

detémﬁﬂa:dmjrmeﬁd:lumdctummz grams of sulfur, and 0.56
. roude feed.

/] L atalve 1) (It
VnhthREIatma do ) (IM hmhctdfolnmle eProitheecl umtdr gmmﬂ:at:tlztl

Condions, ThE grpatih °fdsif§ﬂd§}ngﬁéa% C@g&@rﬂgﬁoggow@ was the

sah{ét ﬁ' degéi’ﬁaeﬁ% k:“ﬁ Efc' 9, Bféeggﬁl@ crﬁérfeémﬁs @tectlgThargé® to the reactor
. nol es of 0gén, nol es of carbon di"oxi de
atmirhydmgm@asrmmsss&dfasme bydtoges-searee. 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;C03/Rb,CO3/Cs,CO; catalyst were charged to the reactor. A crude product (87.6
grams) with an AP gravity of 50 and a density of 0.7796 g/mlL at 15.5 °C (112 mL) was

produced.
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hydr ocar bons, as determ ned by GC/ MS. The bal ance of
t he gas was nethane, air, carbon nonoxide, and a

wd 20887656463 004 nol es) of evaporated crude produpCT/US104/042222
crude product was anal yzed using a conbi nati on_ of

ohr gy, 109 grameeberageied (H D, of pidedrehiand 80 grams of

. r odu ty |ncI uged 36%%# o&?@roc%@%ﬁ%ﬁgﬁw%mﬂl

ﬁ%ﬂz dﬂda dHnSity BE0.986 o/ AI0R61 505 B0E7EiniLY byab DrecRIBEd. ( a

clic ring conpound with a boiling point of 136,

C atUliIleI Giese/Paidiens, thgrveluneg ofthg conde prqdﬂcépmd@%hirom@m’rmle

d d |
27k SOt B I et 15, 68 ety 4 BhoF LA M3 vhume o e
crwd 86bt protiided HERxadRFiE 24 Ofhs sTBREdahtl $ less 4096 teab)pths the volume

an |ncrease in weight from 31 6 (t;rams to a, 76 WD

ofmw/m@mgrqd@wm@@m@%zé signifiegnt ifcresse inoyolame 9§ product

orR S B InPS RORRe P ees (BB, P PRl ey P of

in deat aI yst included 0.15 grans of additional coke

0035 grans of sulfur O 0014 gr ans of N|/V and
Exg 2 28 Lontagt ofjs ledfeee 3 Hydrogen Seurce in the Presence of a-
S VA
KSOIRISE 94 ﬁttﬂ'.e (8%, 51%@ agaggagg%gg%@ on

prb&dpf&dm&h&ﬁimgmmﬁlpleﬁ,@xe@m that dieaﬂteam was otetexéd mto the

0003 o AT B
FsQif K3ED | 308 Brarf O Ry, L) fABOE hATBE CL, (03 The

per “nol e of “gas,

hyd r’ﬂgmmdd)fe@d (Lﬁ%ﬁsgmﬂxs):wdﬁﬂ@fﬁhz%/caﬂ@s@a@w (31.6 grams)

RS o S S LGN BECe B O odithes 0.0
grﬁl‘ﬁ@ E’cﬁﬁl%@rﬁaﬁ&s' coBteRtlincd b&ﬁﬂé@dﬁg& aastnbm@n%w&nuﬂg%ot’c (300-500

i ncluded a m xture of hydrocarbons with a bo

v TS g 306 S0d v O 0 el of atlfreand 0.56

%&Eﬁ%@% 'p g’ffﬁ% ({rh‘{lé)#é %?yg\r/voc:\fgoﬁs '0.018

ol e%:ﬁict%fﬂwcﬂm%e@amhlﬁetﬁa&%mm ;esante bptheene, 0. 03
nol e% of neta-xyl ene, and Q. 060 nol %of p 6 gyl ene
KGRV o O gt mIBARRSc o g4 G RS e 1o Eriset oot

; These products were not
préé'?%’&“?l&@ﬁé%%? ude feed. The used catal yst second
us edTlgatbtl pridugt iMdaded per gednf ofdotal predneta@ Ob gramweoiymedt product
nd then an ed. The s ond sed ata s had an
aq% B AL WA Gribet G Jegasbirolionst (gludefpeiole of s,
h@i@s o?&?rél%]gélf' U ol 8Bt éaﬁ‘ﬁ&r?ﬁ%%gl@fmﬂ@ 98 fnokaBed, 81 Ci-Co

e wei g t’he origina
hyr.lakmkboas,)as d‘étwnmdduyd}@&é& The balgsae afitiod g@emsananane, air, carbon

mipoiiie. god o Grees A melesitor el hie pausfio 1 | ona
cr udpnd &6 yﬁ&ﬁ&a&&ﬁ%&lﬁ@ﬁﬁ@i 8thBidatbd 6F g %hﬁﬁfé%‘giaphy and

used cat al 44.84 grans) to produce, Eer gr am of
messisgectfoamtcy. T oquderpodict irsluled proittize ofhytirocarhonssith a boiling

raes Fanm e L §38 T TR ol i ipdhh hietinenchudE 6968 ot
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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addi tion vessel due to overheating the addition vesse
since 104.1 grans of the 133 grains of crude feed

wocesstans ed was crude feed. The total product PCT/US2004/042222
i ncluded, per gram of total géoduct grans of

total matighp 0531138 graamd(an imzensg of k8 W%, hssed 00 abq)wntggh@f therpeiginal

Kty Q7RG DY G55 el reaintofie SREvreindtadiD. g5 guaih &
aditdial &keB.06%5 QMﬂ{sQﬁ‘@ﬁlE&nﬁ 0074 grab@l NIV Qind 084 508 ams of

was net hane, aifF, carbon nonoxi hydr ogen sul fide,

Kﬁ@a/ﬁbﬁﬁi@sﬁ%wrg@m@ﬁmﬁpﬁﬁb@ oi | . The crude

ggﬂ é;‘tl léiglg e&&%\@ééﬁﬁ“ﬁ% »g%%foﬁ%ﬁ ﬁ%%ﬂ%@s&g%catalyst

(36168t ducb 250 | srcﬁne@véreﬂttmabpmmttaﬁeimses?nu\&tal
2005/ 30 PCT/ US2004/ 042222 149 c | ncI uded

prgﬁmwmuwdm@m&ﬁ tqwlmrg‘i@t 9 heramgof Mguidiomyde Product, 0.058
258 %8 Q&mena‘i edke %{5&‘@69 Y e%ln 8uB0% pef mole of gas, 0.18

'le[ a- Xyl ene ans

mdl%k of hjrc[regbn’;le W@rﬂhe obgarﬁﬂ dibxidé andus35 malea bf/ €4-Cs
"third used catalyst") was repoved, fromthe reac

hxﬂ@?fg'#&ﬂl The hlanea fihe 52y Yasanethanfe DITASER SQREQIT, awiprycgets of
e@g& %ﬁd@&é@@%gq%&i@b ht from44.84 grans to a total
]

grans (an increase of 79 wt% based on
t he m gide plodtittanclndal mmllxmﬂém:iﬁbmﬁ wih eteiling range

cat al @%ﬁ%’%t il ed el eg&nt anal%ﬁ‘]ﬂg}m thg%&q;ﬁ%{b§§9nbelow
149’“@ Hl@Eﬂed Riek nﬂﬂé"@ thal ﬁqﬁiﬁth'yﬂﬂﬁhrbﬂﬁ&wm Hol18% of?é"tmenzene

car grans of hydrogen, "0. 0025 grans of
0. My@é&% oﬁtmeg@ amcﬂe%m m—xﬂme, and 006§ Yoif para-xylene

(eimoR S Hng sprpn P R s ol g B85 G 05TR b These
r@ﬂh&:ﬂv@ﬁﬂ@tﬂ@teétﬁﬁlebﬂﬂﬁ&@dd%hd‘g ot her tranSItlon .-

metal s such as chromum titaniumand zirconi um

denohes wsed satalyst ¢ pecond nsgdatalyoieas remoeved from the ?ﬁactor weighed,

w548 PR 16 R 0 Bl B LRI B 36 s

tofrtotil Welg(u?bf 45344 gra&?%mg mcrea&éobﬁbgt%ulﬁa)sed)omdu@ed ghtyof the
contact o a_C e eea w source
m&s@@s&bzpp@qun%ms Sebprd Yl caiphist foltiet 032 grams

I
offgRE i O B RPN ded ‘??ﬁ%@%‘a??‘?g@{%ﬁ?‘edn‘%ﬁé?&t
cr udaddidenhlicrude feed {104 granas) yeas cdntacted ithi tbclsdn:ehcbuse_ﬂmetalyst
S oS B S SRRt b 11
%I{%f %Eehﬂék c%‘il@&g&” a ﬂ&?ﬂér%f 188 cife WaOMribhita t@%@lﬁe?ﬂ)ﬁnatlon in the

Wt % (based on the weight of
actdmmeveswé d1)1¢ twmtethmtlsg theaddidiodeyessal singe WM. Derams ofthe 133 grams

e wei ght f gaseous cracked
gt\éﬁ‘{%%ﬁ‘%% ‘%”‘%t%e%based on the weight of the
cru d’Fhé B })rdﬂubﬂn@luﬂécﬁ?)@ﬁgﬁmd&\tbﬁl protudf 0.86 ¢haitas dm,eude roduct

corrparatlvelﬁ | arge andard deviation of both |ig
andr{025ogremams mrecacrbon gas. {Thertetal gasancludad, perinaeleof gaszQ 18 moles

o ARG 1 SIS 1 yon B PR larons. 1o

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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The ratio of C2 olefins to total C2 was 0.19. The
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| ef | qlefi t
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trangifioh Getald Bechl 8 \¢Btongitimf Be@iunm and Kiecondbant or vvas
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demppstrated in thaserample sPke, sl Geelby el deppiiiedon andlor in

oL e il S O A 8 e 105
eawhnmp pegiacatbpyontatbf acrnge Zddowith ahydogekKDHE:; m3he presence of

S m%%%&% érgiigp% anﬁggfaggcgnzcgﬁi%%gg@agcs content at least -
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30

10@%15&&% tBnb&iR1iE ﬁﬁg taﬁ:fmatﬁs eoMER JreRdciuBS Fadaena bo1h41r1g range’

oydm nster,” Cana having an APl gravity of
dlSubtﬂtmnheb)wéﬁWGa‘ 0. 02 grarrs of sulfur, and a resi due

0O b0 BB SRR yigh e il W of e

critiel fe8mRvaEB9. THTY] With H Slayidare deviatoh bOREYH @h&%i&tstgb@ﬁke yield was
vessel at 10.5 /mn to the reactor in:an

7.3 9%, (basedmnﬁhmwn!shh@f the crde feed) Witlyw ptandasd épvxemors@ﬁ,% 4%, and

o RSl P 00 s iy 582 e o o

weﬁ@lithaliml&{ ahdefeed) wille a saedarddsviation af£0.46%iThe cohnparatively large
cat al yst .at verage 20 i nternal cgtor. te rature
stegpagiviationghpatb) qﬁgig oxt ok s SR IS LUk Fizh o BB Dhe

tefﬁtérg.tulré &?ﬂtl%?&lat!ﬁytﬁé 2 Qfgk‘sﬁ?ﬁﬂg%,g{vg@egﬁ HCtudei fPed iRl the add1t10n

ein e formof t r uent vapor
vebsel. aEvam‘ so} théfe igmampparéntcigniifcane deletariouspefire eﬁe@ndh@}ar@
hour s. dlffe ence.in |n|t|q cat al yst wei ght

ansﬂv&tﬁfé@{s&sﬁtegmw SV oL e GARLYSISYBEB: gr ams of
25 Oﬂiéerat@if_fnf &J S1EhRd to%ﬂfé% (vaed. 19e Rk R&sh 6&%&;9%% to total C3 was

react or romcontact o he crude feed wt
0.4eThaadpha clefihstodntesmhclefios ratJbe)f R0 3h Riye @3S 0361. The Cy

cis t?etmasl olefirs l'gtIC? \:;’ragq 6317 Tgxs raucg was substantially higher than the predicted
thermodynamic Cy 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 Cs internal olefins ratio of 0.194. The Cs cis/trans
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product per gram of crude fee
product included, per gram of

wOERE®ed30e gas and 0. 97 grans o
excludi ng the anmount of neth

d was produced. The total
total product, 0.03

f crude product, pCT/US2004/042222

ane and water used in the

Oieéasratwrwasab YhEhig aatic was getetsr thaa theypradicied thermodgnamie Cs
¥a§{o° 0.018 grans of carbon nonoxi de,

on di oxi de,
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iR TR AMECrude Feed with a
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non- >

' herya
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content of 0.003 grans.

1 of pogd o (ifimeh, DiiSraipinstent Camig) Bayifly, 5% A1 gravity o£ 9.4,
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cont i nuous Er o&es& ng o
O't BIneaywas

oGitp vy msferkd o FF B R® kel R P gl A il tfi'%*daﬁenfptwf

mAintdid diee @udefed liguidiew] of 50% dfthasactot %Ium&, hovlz‘e@&fmherate was -
27;. Contact, of a Crude Feed with a Hydrogen Source in

WH@CW’&%@@@"%@" leyeki on procedure was 15 K

re per%orneagég{sélg‘%éa%on ‘%l ongmgggt scr?]%éa%%gaéxgngfgage

in?dimal ThectdfA€inPBéRhREOR4 IGATBontaating ofthe ﬁﬁﬂ:aﬁc/gleanﬁ:)—udwfsed with
char ed t t he. acior, A.total 5
the,catalyst proguegda to E&@%@n %%?xaenmfamé ?@%ﬂf '55 réactor effluent

%{0; erence ininitial catalyst weight and

esl due/ catal yst m xture wei

ght, 0.114 granms of coke

per 4riatal of 160 gtems efcude fmdnw prmes:ted aver@ hours. besed

th f t d
ifese i T Ay OueiEht ey
cokeQfdb gRth offGfdd &E@ken%ﬁéﬂiﬁltthé
total “product, tgrarrs of

thematkansrin m&semc:oﬂ

sty e st QL5 grams of

AGikig eﬂronl? Bént&lt 3P crude feed with
as and 0.96 granms of

e lgCOalba 23 mﬂﬁﬁn@f)& gthms of total

'pr\éﬁg%pg? %Sag’g"fn ‘6“%32% @,?\%ﬁtg{'@ﬁ% Qﬁbegtg%l u deta}lg(%g pg; gram of

fﬁﬂi OBD%}%b 8£gastn@ D TEARE oftrude
gr ans

Hﬁﬂlcé eRNL88g the amount of

hydrogen sul fide, and 365 granms o

mnﬁnﬂn@ anfbwatenbsed imgherteactionons .
hydr PRER gas 1Hc|:1{1«'déjc{3 per gram of gas, 0.

From t he anpunt of
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 suifide generated,
it may be estimated that the sulfur content of the crude feed was reduced by 18 wt%. As
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produced, it may be estimated that the sul fur content
of the crude feed was reduced by 14 w% based on the

woese3d the crude feed. As shown in this expopiis2004/042222
hydr ogen, carbon nonoxi de, and carbon di oxi de were

shovaringhid examplehyidzogenacarbommonexide rndwaden dioxide were produced.
b i oxi d 0.6, The ,C2-C6.hyd b
S ot ctlie ol onsi e S QE T R WY 000 grams
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grans of onmpound and 0.068 grans of C5 conpounds.
cothpounds,dhi2 gramis of 65 cowmpowuist A6 sramspifamonmnounds, epd 0.10 grams

of G TS o T et 5 3F RREAURR 18 p paniglf 8 nB condensabie
hﬁ:ﬁ@%@&ﬁaﬂﬂ L TTRSRBIRAARAAS 32 Bobiane fonbaasai the non-condensable

drocarbons was 0.15. The C4 conpounds had, per gram
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the presence_ 5 of coke did nof dim.nish the activity .

of t ikbe fata inyBraueple 25 demonsiyajes ! %&W%@%S%H%Pﬁ%@aﬁvely

s P A0S B e o g
adivity of thedhotganic salhvatalysty andpiotuded saqgrpde protiucteuitiide for

skilled in the art in view of this description.
rapspefteiMyl y, this description is to be construed as

Exhinpfd 28 (ohfa @ o | Feedl Yith £ EIviarh ur'de i the Presence of a
—M%WM_ rTred The art ltﬁe gener al _manner

se. The spparatus dnd reardiop prepsdure was

.,

o s S T AR TSRS o0

cahlEEBE.S ghdifls) WsRhhrpké tdhE réRtdtl Bstotdl Wf 2850 granishsfude feed was

ilTustrated and described herein, parts and processes

preassseboyandehozed Expm acdifferenee indpitia} eafalygrweiglt andyesidyedentalyst

A he .ut.i ki i.nd I . .
e, b 58 Bl RRSRE O o g ol o e rpcton, e
o thieefdightaff thddradeifesd.r Atbiadof @B haens ofitetal product@enpresof crude
e nade. in the el enents _descri bed iher in W t&ggt ¢
A H4 grams o

may b
fegd puas proshiced- cRhe-tetal product inglyded ereram qfetal proguct
' | ' | B4f Beéthake hndwhteMised i
g5 A D] Rng U dnfls B
the@egutiosi ng: contacting a crude feed with a hydrogen
sour whi.ch i,s, suppli a gas in.th re e of
oot e gaincluds, oo B atipad Y G1gms St bbb DU Guun of
o6l S 5@}? § BfGarboH @ik, 0.Y6 BFagisbftHyErope dgifide, and
C%Pg%ﬁct S)Ihs gﬁf [ u{lﬂg m xture at 25 Cgi;nd 0. Of%E/Pa,
0.6h gramsofinobemddérmsbla hydsicanbens: dfromrihe amount of hydrogen sulfide
_produced, it may be estimated that the sulfur content of the crude feed was reduced by 14
wi%, based on the weight of the crude feed. As shown in this example, hydrogen, carbon
monoxide, and carbon dioxide were produced. The molar ratio of carbon monoxide to
carbon dioxide was 0.6.
The C;-Cs hydrocarbons included, per gram of C,-Cg hydrocarbons, 0.44 grams of
C, compounds, 0.31 grams of C; 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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conprises providing steamto a contacting zone prior
to or during contacting. 5. The nethod as clained in
any of clainms 1-4, wherein the crude feed has from

0.2-0.99 granms or fromO0.3-0.8 grans of

Bl




resi due per gramof crude feed. 6. The nethod as
clainmed in any of clains 1-5, wherein the contacting
conditions are also controlled such that, per gram of
crude feed, at nost 0.2 grang2 at nost 0.15 grans, at
nost 0.1 granms, or at nost 0.05 grans of hydrocarbons
that are not condensable & 2% & #hé# 0. 101 MPa are
formed during the contacting, as determ ned by nass
bal ance. 7. The nethod as clained in any of clains
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controlling contacting condition temperature, pressure,
hydrogen source flow and crude feed flow by using a
reaction temperature between 200 an 800 °C, a reaction

pressure in the range between 0.1 and 20 MPa, a gas to

crude feed ratic in the range from 1-16,000 Nm3/m3, to
obtain the crude product having a residue content of at
most 30% of the residue content of the crude feed, wherein
residue content is as determined by ASTM Method D5307.

2. The method as claimed in claim 1, wherein the hydrogen
source comprises hydrogen, light hydrocarbons, water, or
mixtures thereof.

3. The method ag claimed in any of claims 1-2, wherein at
least a portion of the total product is produced as a

vapor, and the method further comprising condensing at



transportation fuel, heating fuel, lubricants, or
chem cals. 13. The nethod as clained in any one of
claims 1-12 further conprising the step of
hydrotreating the crude prodg¥t or the blend to

produce transportation fuel, heating fuel,
| 4BAEEaRt BOTEAOBhON Ehesvapor at 25 °C and 0.101 MPa to form

the crude product.

4. The method as claimed in any of claims 1-3, 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.
5. The method as claimed in any of claims 1-4, 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.

6. The method as claimed in any of claims 1-5, 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.o.l 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.

7. The method as claimed in any of claims 1-6, wherein the
crude product hag from 0.00001-0.03 grams or from 0.0001-
0.01 grams of coke per gram of crude product.

8. The method as claimed in any of claims 1-7, wherein the
crude feed also hags a TAN, a total content of Ni/V/Fe, a
total heterocatoms content, expressed in grams of Ni/V/Fe or
grams of heteroatoms per gram of crude feed, and the
contacting conditions are also controlled such that the
crude product also hag a TAN, a total Ni/V/Fe content
and/or total heterocatoms content of at most 90% of the TAN,
total Ni/V/Fe content, and/or the total heterocatoms content
of the crude feed.

9. The method as claimed in any of claims 1-8, wherein the
crude product also has, per gram of crude product, from
0.00001-0.2 gramg of naphtha, from 0.0001-0.9 grams of
distillate, from 0.0001-0.99 grams of vacuum gas oil, or

mixtures thereof.
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10. The method as claimed in any of claims 1-9, wherein the
crude product has, per gram of crude product, from
0.000001-0.1 grams, from 0.00001-0.05 grams, from 0.001-
0.03 grams, or from 0.005-0.04 grams of residue.
11. The method as claimed in any of claims 1-10, wherein
the method further comprises combining the crude product
with a crude that is the same as or different from the
crude feed to form a blend.
12. The method as claimed in any one of claims 1-11 further
comprising the step of distilling the crude product or the
blend into one or meore distillate fractions to produce
transportation fuel, heating fuel, lubricants, or
chemicals.
13. The method as claimed in any one of claims 1-12 further
comprising the step of hydrotreating the crude product or
the blend to produce transportation fuel, heating fuel,

lubricants, or chemicals.



