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SYSTEM5 AND METHODS OF PRODUCI NG A CRUDE PRODUCT FI ELD
OF I NVENTI ON The present invention generally relates
woaosyssess and net hods for treating crude feegCTansdooln42344
conpositions that are produced, for exanple, using
such systens and nethods. More particularly,
enbodi nents described herein relate to systens and
nmet BYSTEMS AN WMEIHODS OB PRODECINGHA I CRUDERBRODUCT
resi due content of at least 0.2 grans of residue per
FIBLBOPINVENEIORed to a crude product that is (a) a
lquid mxture at 25 0C and 0.101 MPa, and (b) has one
or e prose peventies geneaelliatetatestp spyveas pod metheds fordisating crude

h j f.t d, . | PTI
fee DR B oS R el PR R S P a8
meficdlp e Mdre partibatirlglenitidiratto dedchibe Cheteigelat tb8ystems and methods
econoni cal ly transported, or_ processed usi

for CORVREFHER 6h a%n\dsé“fr‘qdi tbatf,l@,s agesidueiontsat 9f aﬁé?%? aécgr@ras gkresidue
per St A BIE o i pma R TR YR ARGHATHUARR A0M R and 0101

MRz and () hbeowt drfrhanelprosemtiesakptens inv@otal inrcangarcisdn @rthé same

rocess  usin opventional facilities. Hi gh residue
pr‘ﬁ’?ﬁﬁ’é?ﬂ?ﬁﬁ‘f@fg?(ﬂat ed at high tenperatures to convert
DESCERAVHEN OF REEATFDLERpat i vely, high residue crudes
_W_Wﬂ_m%rea h

ar e ca Water at high tenperatures
t o Pty dlemt hewsonei owers uosuitibls raopirioes thatbenatialowrthscrudes to

Durin cessing, water renmoval frgmt l.ess viscous
be EinnBte v drER R b Gsot SO el Bttt RSy
refER6Y RMsI“aRadvaiRab® crudesadvant aged crudes may incl ude

hydr ogen deficient hydrocarbons. Wen processi ng of

hy d Paggdramieged credes ofipn eodainelagyely: bighilevalne! rgsidpe.i $uchgrudes
f ral: <] L cul i
el Y0 RERGEALL ' ES Ao 0REAAIEL: R RO s
High rerlas efidas map be dused at gkl ipgenaties fo eiventghe crude to coke.
processi ng, whjch typically involves the use of an
Altgenafiyelynjiah srgitiacrustes et tipigally treaisd With e alihied temperatures to
S T or .
L AL IR RS B SO R Bl P ARPER v remove
fronr tha de viscows drudeatandot cfude nlikturessnayCeekdifficmt Usorgroonventional
and/ or deposit on catal yst surfaces at a rapid rate
i ng processing of disadvantaged crudes. It may be

COSDighdshti RARKAHE: ihau&@f&@ra%@gﬁﬁekhvm}&o&frbcﬁls. When
|

cat al yst contam nated by cokKe. t enper at ures used

pragessingpfhedengen deficenthyyiraghbong iconnstent quartitiastaf Wy drpgerf

et 08 B PR SRS Rl R B i A cacking
prdcBites @epksduowd, eHldrobibatalindpidleRiigbahich LAY Blolves the

the cru ) sadvant aged crudes with a relatively
useeigh ANV Rydregametiombeatelystomep be 8e4deA toinhihit wnsaturated fragments

froﬁx%&%%&%%toﬁe.dﬁ&h&k%eﬁ [s%r(]gt%p £ ﬂrgguc% %ﬂé L costly to transport to treatment

facilities.

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

Disadvantaged crudes may include acidic components that contribute to the total

acid number (“TAN”) of the crude feed. Disadvantaged crudes with a relatively high
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processi ng of the di sadvantaged crudes. Renoval of
aci di ¢ conponents from di sadvant aged crudes may
wonvalose2ghem cal |y neutralizing acidi c conponearaspaottios2344
vari ous bases. Alternately, corrosion-resistant netals
may be used in transportatjion equi pment and/or,
TAN parsentrbute fueErasian of hdal pompenerts drigrg Banspagingtaggior
I en.d b Qi t :
profibite Al oS QT R R oBRAE S Sino B i
disstyahfapeahérudesymaoinvblye dhamnically acutfiiaingecidietdmpbrieats with various
i nhi Ei t cgrrrosi on may i nvol Ye addi tion of corrqsion,
basph A HPTRBIEY POTRNULER ERNAFEH TIAY 88 UidrB ansnoLAL o pAY iy ent
j t j : e
R R SR i e
sigeifioageepensesad thus, heose of carhmsiarwdissntmeiabin exging equipment

uality of prqoducts produced.f.romthe crudes ...
mapp gt desten B tep ety 1 Sl st R bRy Shye grdition of
corBIRIANThBibRbrs T8 HRhd CAMBITCARBE BefofOfarBPGHiRE 8nd/BF Fr66&ssing of the
vanadi um and/or iron. During processing of such

disadvadteged eredes. Thensanf errrasion iahibitors maymreatively effeetegaipment

w0 bREe G CaFERES R Bt i Bl el Fu P B

CaupgadvARfped Beidefimial @odtain rélativel§thidth@néaitobidttal contaminants,
Di sadvan.td?éed crudes often include organically bound

for gxarapleanickal, Vanadivey apdipriron UDRRG Piogsagig, of sueh crudes, metal
. _ : | or )
o 95 P e o RO O R TR P o
catdllykadr ithewedidl olsaletof tleenehtalystaSkeh deppsizaimbi came aldeslidet ia the
have bheen used in processes for desul furization of
activilyiofthe cahste processes tend to result in poor

desB}i agfé.erﬁ%te.ﬂ gfhd%g b6l flfde o%hﬂ%ﬁ% b8t Pet@bhtoms )Sljor example,

i nsolu ge, poor denet I zation efficienc

* sulfupy oxpgemrand hitsuges)t. ddtganichy bosdpwtcaddtems alay; inisome situations,

m xt ur es tilizatjopn of l.arge nti.tie f hydroge
bl adyip eftectan & baPy MRt andor SalieitaBHg s
havRIHRER § 8RS pficebddP Fi\de A filrBati Suaf debitu®f TdsH ekl #AE to result
_adding a diluent to di sadvant%ggd_ crudes to lower the
in poer gesulfyeragmtelfticnynprdestion efont insejuble sipdee popedemetallization

i sadvant aged .propertjes. Addi,n ihuent . haowever
err R APy BUBBE R T B P b R een DR B g e
quedititigest eideoded ghblends tdatbfelfihigh @Rtirogalpr@Esurdycr eased

costs to handl e the di sadvantaged crudes. Addition of

di | Seme prasespesifos Aaprovingbe quelity of payle includegdging a diluent to

o ARG S LT oSHBI ELS Fy  0
disédvantaiped pberties, 84ding Gluérm, Ragdver, pakerally mlcrease3,cB4ts o7 GBating
.to King et al.; 3,6957,620 to Fukyj et al.; 3,960, 706
disadyapipesi Prudsicluiedp the opsted it eBd R Es 1ot wsis e .gfmdqe the
. i . [ s 7 is
g, i il e b AT B e
sitidtipey) e@tasalstabildy 6Oduch2Budeo Krasuk et al .; 4, 665, 261

to ek: 5,064, t 9,.Kret sch et al.. 5 166,

to Kebaliaes & ap 1 i Gibignedalt o el e ClgTkatalad #7797 o
Pasi@nalathikan485 581, Kin%réq b S ofpsENARRI Gal.l $960,706 to

Publ i cation Nos. 20030000867 to Reynol ds and
Mcgbiigmiet 88139647 FetodVic@ollum et al.; 4,119,528 to Baird, Jr. et al.; 4,127,470 to
Baird, Jr. et al.; 4,224,140 to Fujimori et al.; 4,437,980 to Heredy et al.; 4,591,426 to
Krasuk et al.; 4,665,261 to Mazurek; 5,064,523 to Kretschmar et al.; 5,166,118 to

Kretschmar et al.; 5,288,681 to Gatsis; 6,547,957 to Sudhakar et al.; and U.S. Patent
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descri be various processes and systens used to treat
crudes. The process, systens, and catal ysts descri bed

wonodasieses pat ent s, however, have limted appl i eabiuspdoy/042344
because of many of the technical problens set forth
above. In sum disadvantaged crudes gener al Ii?have

Apphension Pablieationds: 20039004857 te Repolds andpA30V4931 Trip Giendina,
id
destc e§ dg%gdus pr«gc %g %ﬁn% )Esgqn% 0&538 (tjo tr?r%:&tg(ﬁg Rgll}% ?H)@é@f sy%tems, and

cathlysts G@ﬁiﬁbédl il thgse ﬂa@ﬂﬂhﬁkaerQﬁ'ﬁe fllnhifﬁdl&@phedﬁll&y because of many
E}%ODGHI es include_ relatively high anounts of
of wablpr@ leawsehorhabeYor exanpl e, relatively high

TAl
confu APk e RS RO AR PR prlFirfts for sxample
relativetyoliigh mdsiduead tetnﬂem:ypo bbmodmummidrm,ramrce attenglehcy to consume

facb} ities, i ncI | ng i Bcr eased co sj on, decyeased

relqsfely pege amiquats ¢} EEben BHTEEFmER DEperheFAblEpropertics
mcﬂﬁﬁga %elgnfgh%ﬁimwﬂuﬂseyasﬁt&ﬁ%m@ (o et RgNE ru%nady high

| canht econom ¢ and tech need for I npro
TA§\§4 S)t@mmallyé)bhmﬂhqtemmmmsr arglatrahstslk eontamingwis)v fush @mp@ftles tend to

ot R B G P B 5 P T g
inckdVENIIrfdNidnD) &&ﬂ&ds@dléatﬂ?aqrfé qﬁacelw{)mggmgeﬁﬂml ﬂl&e&seﬂ abdde of

to systens and nmet hods” for cont ac a crude fe
hydmpgctn drningdreaten. dhns Itlye;@ & a vgpfiean @eora)mletaaql teshm@%ldleed for

d
iR bRl il Bulof e ool AR R s o
crude PRIGALIsYwitiehrdbertibOthaOard afirt tiessiblehat have novel
conbi nations o onents therein. Such conpositions
SUMMAIRY (OF THEINNENSON, {he systems and methods
des ﬁ{deHSQnJ%%aﬁ d htRn é}%\é?a{i@' rgﬂltentro Etgﬁ'ﬁ afid fRIRQY f& contacting

preparing a cru e produc npri si g cont act ng

+ a cArdedecd withl oné dihmarehuathlysgeto psmiuce a total produgs rcempnsmg afcrude

one or, pore catalysts to produ c t he ude,

prqﬂﬂafraéqdnmowgleoqmw}rae%% nORoBdRnsYe 26 oD Exghibid herein

alsS Ll iy reﬁr‘zﬁé‘%@é itHoRE ﬁia?l%ve nUG@l domERH0R8 0P Rponents therein.
ovi deés a nethod of producing a crude product,

Sudommpcsntngms camh¢ alpthinad by using the Systethswind methddy dp@gxbnd herein.

source.in resence .of nor e to .

> o e iRl PV ERE A TR AP el gt T ehripfsing
coREQHSGH oruddRES 'VJ"thtehfydﬁfgéﬁ oo Bk prdsecel df @k dr Hoxd eHtAysts to

at 25 0C and 101 MPa, at |east one of the catal ysts

prasigppitie singds mﬁ@c@rwhmm op¢ aneiord ofrihereatallysts gpmpidses a catadyst

t.h r eed having a residue content of at |east
corga]%m Ig%is%“’fs ‘resi due per gramof crude feed, as

det gneimedtiby aldéShidvides bmbt}E&ﬁﬁ‘brocamﬂlgcwahd@bﬁodﬁq, comprising:
contacting conditions such that the crude product has

confpctipggt crodeped s f&‘l‘ir%’@RéO‘ﬁfé‘P lrgﬂlaﬂ?reéﬁn@rqf@@e BF B@trcgatalysts to
protdﬁge £ Hﬂﬁ%r?&&ijﬁg{ 111'3&1% @ﬁle cﬁi’ﬂ%& <? LQQ le‘Q: J%Ja&&@ 1sa
per gram-o

duct e ‘nap
ligeidtraigara aetC afd (th]l e@af at 1éhsTores (bfrth@mtalgsts ad)mprlslng one or

B RS G AL Bkt P9 ot GO BEEA TEHOHE H8 gt least 02
oranBFGEsidiit pdGrdh GPENGErRA, AMRtPhnidty AGFRA MEhSd D3307; and
controlling contacting conditions such that the crude product has at most 0.05 grams of
coke per gram of crude product, the crude product has at least 0.001 grams of naphtha per

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

product, wherein the crude product is a liquid m xture
wakoBHeesand 0. 101 MPa, at | east one of the catalugsiog/ 42344

conprising one or nore transition netal sulfides, and

the crude feed having a residue content of at | east

0. 2 The iveniagn alee prayedeg emeghodnigferatinge dredeproguct, comprising:

r t Li
cof SRR B SRR 008 15050 RISl Bore cotvs o
prcﬁl@aw i€l pré@icotrbichidesthserakneddrawingeiathd @adé pfoddct is a
rans of-aromatics g r_aram of kerosene, as determ ned

hcnsw1 TSRS At Saamssd. 86 eatileashens ! thaGatakysts cpmpesing gne or

mogg rgéﬁﬁs%rt?&rrlle %?ﬂﬁgﬁ% k‘gﬁtﬁlggr%% £éé€gsﬁaw ggharh %ﬁ‘gfr: tent of gt Ie?st 0.2

grdmamfnm@le pmgtarﬁ) 006rude &aed, asfdetemhquéxy AS'BMA Mktlmdlnﬁém and

p uct. The invention rovj des_ a net had
cogffgla%?%acgng c tla%%m@fha‘f e 46&%110 e%Pa&ftSci%OSsne the
kefobitRGal & ngqlt UATLY @ oS S9eSmARY E)Ele othfh 6fr1§r(%%§§ &8 ﬁ@teﬁﬁmed by

one or re catal sts to produce a total oduct t hat
ASTiM Medlesd DhESG rthmllearqmend bating affreemng pthat(ahﬁdweptmd af 4t most -

i,s, a liquid mx 25 0C and 0, 101 MPa, . at, | east
30 ehemisteminbah L Hegiod D SsRgmathe Sdkarat e appst 0.05
grdﬁ?stcﬁ{coﬁéjg%ﬂ éil%ﬁ of%ﬁgiegd?gdlﬁf ude feed having a residue

cont ent | east grans of residue per gram of

crudae ﬁrmedtloramldo prmmdas lalnhetlgodoafipradrtcingya crude ptddoots camptising:

. pr ct has at st 0.05 grans of

CORSBRIE o S SR OS5 atES TR o068 Qe PRATREe gptalysts to
prédfu@h SotAHS ALE that ﬁlcﬁldémh% ERleRbdct vihleréin thd\@usd pduct is a

product of at nost 75, as determ ned by ASTM Met hod
ligpgagiaturg hie23 Hy emd Odﬂl MEso afgeast pareef the setmlysis cefnprlsmg one or

o R ARy SR Y SO BGbAE 02

gredMofQEsi AW fer @draloy sfudle feed ParicisatoRing @balaci@Oebnditiont 8iich that -
i ncl udes the crude product, wherein the crude product
the ayude progiest danptanestd- U erams ofrokgpengrapnofigade prodpctagth a weight

rafi\t Bl 58 B BIFRG G1/CP DG cBldc Ol EARThdc 295, os
detenninedby ASTM Mehsd DB720.gr ans of resi due per gram of
cru feed as, det erm ned g Met hod 307, and a.
gﬁ? invgpiien also REQYASS a rPr‘t" CigFRde BRI %W‘Ef)‘smg
cohtﬂcﬁr%ea GLddgef 680, d ByRbeeh®B8ke i e pRREN&UTIne ok hdge catalysts to

contacting conditions such that the crude product has
prafucas umlqarbm@t that irolwies §@-chrBYroduct, véheatio thaccrafieprodudtas a

f, the crufe, du id
iofigiaes o 25eC AL P 13505 HaPhic e CRUIPE sPripripg e o
mdié H%1ﬁ&?ﬂetaﬁ§llﬁ§éseéﬁﬂ e drddy fAI My Mthesidld &Qﬂentto!ﬁﬁt least 0.2

crude product having at |east 0.001 granms of naphth

grq@@&ofgmduueoper@rm ef pwddins:d asaiﬁ:tbrmkfeedeM?TM Mathpﬂ @5§ﬁ7 and a

mher .of, at st 70 Th S
B4 O O St B P B DB B B atteast 1.5
an€ Mol IS\t LERL aﬁﬁdlﬁ@lsasuﬁlﬁ thdeth %ﬁﬂie%édﬁcﬁh&k}’ﬁfd@@ﬁﬁ H/C ratio
source in the presence of one or nore catalysts,

of 8ep 28 hd éheaatp@mcaH/Cb rasigud the qrade fepdthejeride n@déﬁmaémg aresidue
I [ I
T e
Meé&hetoDb 307) theadstde®product having at least 0.001 grams of naphtha per gram of
crude product, and the naphtha having an octane number of at least 70.
The invention also provides a method of producing a crude product, comprising:

contacting a crude feed with a hydrogen source in the presence of one or more catalysts, to
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nore transition netal sulfides, and the crude feed has

a residue content of at least 0.2 grans of residue per
wgnrermoeso2gr ude feed, as determ ned by ASTM Met ROT/US2004/042344

D5307; and controlling contacting conditions such that

t he crude product has, per gram of crude product: at
proflezsttod] podugrthatindfidesd clmg¢ prodecty@pptehsthn giudegredict is a

. _o¢tane n er. of l\egst X S ]

o ERERE 201G R0 aseP otk gt B Sl orf R S o

moKaf DSHBE nitd isiides, ahaalsd cridfegd anba febidae oomENOST ap&sast 0.2
gram of kerosene, as determ ned by ASTM Mt hod

aran af tRiuR BPoOSEC fismriged of ABETTRRA B AN M Maod D5307; and
corkB{TRE BhidE e orhic Shorg AR onilS el MHo 6 ¢2dn P LMae

profWEQt ledsh@ 0VCRahs\omgplatha, | tRasiphthathagingram @tanammmtet ofat least
per gram of VGO, as determ ned by | P Met hod 368/ 90;
70; &hpasi0.0fd sarams pEkegpeang. BF kel FOmPHSING S UPHTGT e grosene
¥ | Y Gk AYfeif
b R 09 B o 1Y B O TS R Aelchicl by ASTM
Metodtizdi86 undahe kerdseriedmslingiat freeaingypoins gem tesperatarei of at st -30
presence of one or nor lysts ¢ rising a .
oC.p dntsToines, DHevdiM Mrhp R asal trest & @ Tigresin EEvarupy e ol
. | t . i ined
(VGOTHE LRSS 2 LB g BEUEI o i
by MPRfetHod S 68/9anaid atamostt08] grams 6f weidua taa dytstminad by A HIM Method
total of at least 0.4 grans of one or nore transition
ral sul fides per gramof total transition netal
sul ﬁ"héjﬁlv&?&o%l NS protia8s & HddR df FPEbdUBM NG radd HBH 6 Ecomprising:
content of at least 0.2 grams Of residue per gram of
contaaticlg afcpetd, feabwitb e diydiagen shycongThve Mesensd oDSBOYE mareratalysts

control |ing.contagcti condi,ti ons, such,that .t
co B b SO B0 B S0P DR D layb L peRes e
crué PR Reeein thaBghde Bb@ocﬁfcﬂﬂ% IRfuetimeitufeas 28 °C @ad 01161 MPa, the
content of at nost 30% of the residue content of the

trapsitipemetebsnlfidescagpdyss having @ tofpl At iganid}-f sepmipne orpore

i avent | [.d 3 ' ,
U IR 5 L AT PR 2, R
haiy@ls e@Rite Sontentcofian dake). p peasrufecsidueqree goim oberade feed, as

catal ysts conprising a transition netal .sulfidﬂe h
detgmigrd BY A 5507 o Sonlling copfasiing rraditins sprfpthat the

lafhst ' hitibe crud

o AR o5 G oA 5O e ke
progluttitiasle residuel opatenhafidt mgpsa 3 Q% todtheaksitiemeintént 41 theamededied, as

one 0 r Siti tal sulfides per gram of
de@%ﬁ%&?%&h&%&@’? e catal yst, the crude feed
havirRgiReftidd Q4LProtRIRE & MetiRid cﬁtgr&ﬁ@ﬁig aQBrQ&lplﬁﬂ@éf,Bcdgﬁprising:

nitrogen per gram of crude feed, and the crude fee
cotttanting@ caudedfsediwith@dydengen gburae inl thepresence of pagsr wpre catalysts

resi.due, per..gram of .crude feed: and cont.rollj .
comFiiees PR uahare RGOSt g e EREUERshihet inglyges te
crule Prddueg SRefedhe Rtudefpréduch s li i endituiche 28 PCaadernol MPa, the

content "of the crude feed, and the crude product has a

transiorgmeiabsilidr cagglysithawipga tapbeideast Ad grams gfienec@yineisiransition

f 1 de f ; ' [ .
mef s ipsast S RE R T SRALLAS AR5, 30% e Sdtvine s
nitAgedl béntiofedleyt 0ABTMrams of nitrogen per gram of crude feed, and the crude

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

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

most 90% of the nitrogen content of the crude feed, and the crude product has a residue
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Met hod D5307. The invention al so provides a nethod of
produci ng a crude product, conprising: contacting a
wonoud®cteed with a hydrogen source in the preseataseios/042344
one or nore catalysts conprising a transition netal
sul fide catal yst to produce a total product that
content bfigiasot B8%cofiiberesdud gententygi dhe¢rde feed cwhateinpyisegeatcontent

i ¢ fefferipbihY A VG R S oAl al gt delpineg by as T

Mefhod 853805 of one or nore transition netal sulfides per
gramof total transition netal sulfjde catalyst, the
cr ullee inzertionpdsoprovides @ Methodpd PEshicwga @rderoglycdqomprising:
, 1 ar |/
corf PR BRI Yoo Lyl L pRGUIE f 856y 501 il
con@frisigsa Gusitier mgtbdulfide cralge td pedncentbtal pndduot thatipcludes the

contacting conditions such that the crud oduct

crugg preguet, whersinghe gridg prodygiels ,gglfq WiKtee ak 5@ g(lé ap @C}QE&?Pa, the
o SR Bkl YRk Boion
metat sudBdey et goim bfieta trediicdumetbmlfide cablystt thewside30ed lods a total

.the residu ont of the cr. feed, a ejn
Nk gomiene B et pO0aCeraiBat i £ PE SASTHERA G- and the orude
ey R AR T AT
contrei gk onfacting derslitips sud dethp cole produsbhgsrat siasy®.05 grams of

contacting a,crude feed wth dr 3 ce in.t
colf gt ErBLoErod et 6 P Gl e BTN RS e bP e most
90% o s i/ Q/F e BRhedht Sftthé bade Eaddathe shudedrodi@tligea Rsidat abntent of at
product that includes the crude product, wherein the

mogir30¥e ofthgdesiduei content pfithe arude teads andiwhersingd/ ¥ contept s as

one or nore ansi tl

| ‘det%{g)ﬁg?c} %‘fA‘g{ﬁf %&40%33%&??%%%@19 ‘c?oxﬁaﬁtfi‘é Xé&et{}gﬁﬁ&%ﬁ%%TM

~MefRidabs®gl f i.des per- gram of total transition netal . t,

sul fide cataI%st, the crude feed having a, sulfur e
cont Bpinvertion alspreyidgs @thmd—%w ucHg) & R P dystoanyrising: -

congéoctﬂn@g r?fc‘?@c@: ﬁe@cpaiith g%gago:ﬁgﬁ séﬁ?éjirnﬁ;g .gf&qerﬁ:e 0@ Sh&Bemore catalysts .

t at ‘I east ams of residue per gram of
compririeg § eenkiti@nadembntlfidd ¢atalgstdo ptagots miptal puotiuct tratinglndps the

crudRgfoghics WBeRT B FREBAE AN b7 RS BV 3 cacC Sahf 1PRaTre, te

trafitemPL LG e Hadyd hﬁﬁﬁ% dUStaCOM:t 8kt ®h gPimIBTVne 39 Hoopé
the residue content of the crude feed, wherein sulfur

tramsatiaremetal sulfidesget grani ofgdtabyransgion meiehsdfidmeddysdnide crude feed

r.esi d content. i termi ned Al
naifigh A Buorsh o TR 7@ M SR Tl e R e e
crublé RTiHav R aredidde Sdbkdnk BEle£A 0 HtSins ©OFRNME PbOFram of crude feed;
conprising: mxing a transition netal oxide and

andheaniiolling qontasting eendifians suell thpighe gridg Prosuctigs @e@ﬂbfﬁr eoqytent of at
L i FEEE e SRR A S BRI i

cordéid of aBeibktFPY%S btht Msttuardh@heofthe brudel fdeds whereihesulfur content is
resence of one or nmore hydrocarbons to, praduce, th

as determined bnAfEMaMethadf4P94 @ spsjdye content is as determined gy ASTM
Method D5307.

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

mixture with hydrogen to form an intermediate; and reacting the intermediate with sulfur
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The invention al so provides a nethod of producing a
crude product, conprising: contacting a crude feed

won0ds/0a3dydr ogen source in the presence of onerPOT/USBI0E/042344
catal ysts conprising a transition netal sulfide
catal yst to produce a total product that includes the

in the prdsenoe oflont or mhrertgidrocathens tourtedynedte andigonametabsilde
xture at 25 0C and 0.101 MPa, the transition netal

U i de cat al yst conprises a transition netal sulfide,

t heTl?er ntfopedsds¥iidss Ame@idd G BrocaBingnicrade d@‘bdlluﬁ A®imprising:

2 granms of residue per gram of crude fee as
conttsting ricnst fogd Wit mhyBtogesasain: the Biesense (of ABe elomesatalysts

condi ti ons. such tha e rodu
corfgit PBR G el FAge G AT pRAAGHE op FRodhel Bl fices e
cruéé ?@ﬂuéteﬁﬁereﬁﬂt@e Whele @tdﬂubhle atliqaftsiniNtor areb aC aad 0f1i0d &1Pa, the
al

yst is_obtainable by mxmgatran
trmlﬁ)&l@én%thbﬁlléﬁdﬁe‘iaéﬂl}’% ﬁpmptwﬁd?aﬁﬁléw{l P%ﬁﬁ%lusvf &éﬁ&}deafeed having

a re%fﬁth.lg ?élﬁgﬁtgi f at ?elagtl i) g{aﬂ{seuf rés?cﬁﬁtﬂvap gﬁﬁﬂ &f &8s Péeﬁ | QMetermined by

oXI| t mxture ydrogen to form
ASTM Metleydesh 0t eontrudiihg c&mtetct ounditiomsisn¢lethaeidie atielewpireduct has a

resghp SURIEA ARG PORE PENRe TG COTienT Bihe SNyt g gherSin the
traﬂsﬂ}/ogl%étgpsﬂﬁc‘fé)cd%lgéf '19@(§ta1ﬁa61§5§‘%1x@1§ er%‘t%rﬂﬁeﬁl 8}[159 &nd a

contacting a crude feed
metay sbrlugefnms amransaltmm ntehaé opidesmstdleal nivtuee; geaching éhe transmon metal

o il D eenle Witk EdiResne Terbat it ol et fEg g "
1ntéﬂrféﬂiéfeewﬁﬁ sl Qfr i stedndOdf dMRdr ndsré hﬁldik%cé‘rbtiﬂkﬁtof;ﬁ&ﬂlce the

having at |east 0.2 granms of residue per gram of crude
trarisitéh, metel sidfide eritalpgd. by ASTM Met hod D5307; produci ng at

orti qn of t e to I .
condbh G gicn Ao Boyida iR It upiltRlnelies o AR, gpmprising:
cortiting akPdddead withd Hy@fd”geﬁl gourbeincthel geespricedifohe otl\mereecaltalysts to

t he crude product_ has, ﬂ% am of crude ﬁwodu &
prodaessa totel poadugt ﬂmsmﬁkudﬁ% RCHEle Prodich JyiE orgduct is a

hq@%’%gﬁlﬁg %(}1 2da &401 t 7dOLh(6 @%udé ?geﬁlghag%r%% 1358078 gfifms of

aving at lea aromati csS
resiiRie pgir @amodf oviida fead; ad determined by ByS TIMP MigshdrbD 5 3®8 pe@lucing at
and at no 0. 05 grams of resid i

, .as det erm ned ?ﬁl
leagiarmriien ploie tesalonrodugh as f NRROR: 8 e%ﬂ“%atg?aéf/ gadioy of the vapor at
25 FBLHEY 190 MPQ%Q'f&%nﬁg ﬂfelég@deﬁfr&mé@ twhesEIHRkd §ru@product has, per

contacting a crude feed wth'a h gen source 1n the
grant eﬁ&eudrepmﬂuetnau least Q801 grasesl of n@ahtha B¢ nmﬁlﬂmlwutgeanwctane

t al 0 t that | udes gl
nupfe @EL@@S s at i 007 st VEGF ke VoP G L0 S s of
aro%a%@s}% & orh@ IGO0 PR detHrahed bydP Mehb& 868/9@and et 8108l (1@FIgrams
t hod D5307, the crude product is a liquid

ofmS»du@Lraédateﬂ@Bled(bYa%ﬁiTMM@momw nd the crude product

am.of _cru u r I
or * TR RS HES RRIHER A DAL pufhucliiEp byl Biphudt Bfforising
cox’ifﬁc!’tﬁfg)’acdrh@e fele 0 Qvifhl ORIk d 28 sP@ice 1 B pedsemaftandnorganic salt catalyst
asdeterm ned by ASTM I\/Et hod D6730; at | east _0.00

to prodwes afotad psaduct tekinclides the civge pragiugts Whers thgrerude feed has a
resilcﬁ.\e/‘ eﬁtftl%g% c?fz ti%%f;(? 2 \gfbgﬁjs &%eﬁﬁe{lﬂ o%ilﬁ’g %@gg ?er?d Teﬂ%etenauned by

AN dthod DSBWT, itlsd ¢igde product is a liquid mixture at 25 °C and 0.101 MPa, and
the crude product has, per gram of crude product: at least 0.001 grams of naphtha, the

cat

naphtha having at least 0.001 grams of monocyclic ring aromatics per gram of naphtha, as
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contacting a crude feed wwth a hydrogen source in the
presence of an inorganic salt catalyst to produce a
woav@lepreduct that includes the crude product pPCTuUSR®@itN042344
the crude feed has a residue content of at least 0.2
grans of residue per gramof crude feed, as determ ned
detyniAGIThy ASTNOMeDERIOT6730n et least 80D geatucef distiliate; jagd atimost 0.05

m xture at 25 0C.and O , he crude product
gras of residue gs Jetaminy eA%?%%Mgﬁ‘ﬁOdwlo ast 0.001 grans
of gheaRbntidsd fovidees aletttdorptodueista Qude Brodn®, &mprising:

aromatics per gram of diesel, as determned by IP,
comvattingd c8@Ry/foel with alhydeagen spage rthapresencgadan apggaesalt catalyst

\/ has | east,, 0..3 ;0K [ r
o Ao o A e s B R At s
resfud 20@ERIGF aPleast@sd ftagns ofsesithicgreninadofyrudsSibt Matdettmined by
The invention al so proyid

D5307. q(fs .a net g%q of
ASTM MlethadP 23 s theerpdedrroduct Isbhgid a1idyre &gnt S fyl & MPa, and
. oL ¢
B G S S
diebd dubis atriedstid8prathe of srodetipy e gedm ofibliesed) as debeemimadcey IP Method

roduct is i qui | xture 5 0C, and 101 MPa, .
6P % feand pBetrmiae ¥ Satnddn Rttt oot g olguoatis per
. e LBt .
B G F T Bl AR 680 i kst DR LRAS O R,

detemmioed/ oy ASTM Metlaododd3G%s content of at nost 0.1 grans
of ocyclilc ring arpomatics p am of crude feed: ..
and BB RIVEBET 4hP BroNIdes fmsodlar S e PRdrciypaiping
corttARing AMrdde febd with aB&ltoddn So@EatBthe brddvtie@Fan bﬂlﬁgaﬂib &dlt catalyst
are not condensable at 25 0C and 0.101 MPa are forned

to prefuggrastatad proghcicthatiiselidesdbe eratle piadaeld Whgrennids chidepieduct is a-

oL R PSS 05,8 ERAEYEhif b Mt 02

gray ureysidieCper bftgh of Oimé feed, BSakteenined byt ARTMrMdihod @607, and the- -
wher ei n nonocycljc . ring aromatics conte

- erudedisdrian a ananpC el PingsAT AR AT e PBient o MR st af wgnoeyclic
. ring %%%frla?i?? Rgr SRLNGL e RELIHE b(grgro?ler%ébﬁ\jmﬁ}cﬁﬁggﬂ%tmns such that

contacting & cru rogen
dusingithe @ontactirpeat poess 6 2qgrarn$ oblny drovartypes itlat se ot candenyabde at 25 °C

ans o % 3tk e B s it s OPEmET byt iffhepmmd
su@ th#&hO&udd gr luétQi'as WRAGIJScIf tifdarbReLRBtcAt bERIIEHIES% greater

content of at least 0.2 grams of residue per gram of
thapraudendogelit; rizgsardatatichiantent bfthasTudeNeed sdedB ooy etic ring
t he. crude .feed, has .an, .ol efi nt expressed in
aroé]?ag‘ﬁ% C(B%erg ESa %%e%?edgt?yaﬁé JEW@“& d %38 and
contm@kidvieRGorr 8154 F}ﬁiv_idég aGEIEd o fPREIRUR R érlaé plodects Ediflrising:
product has an ol efins content of at |east 5% greater
conthetingtarsudst fepd Méthedmdergengpurenin e persercsed anWpEE#)ip salt catalyst

ol ef.in content. i . ' T . .
o BaflCh F M1 Ehoe P AP P HEL R, D B MBS crode product s
ligRidagitaire gt 25 T atdie0. pd ONIPa] the caidp féesl Hag a reidicaintang ofat least 0.2

crude feed with a _hydrogen source in the pres

nce_ of
grages efevidrancs seaan of eida fopds astdstopmped by %STMtMPt%ﬁ& &7, and the
i-ngl u G j )
B3k A G RGPy SR 05 e
and bent@illugeconertng avdigor suelsibdtibe cameendsduet hatan defiis content of
at least 5% greater than the olefins content of the crude feed, wherein olefin content is as

determined by ASTM Method D6730.
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0.2 grans of residue per gramof crude feed, and the
inorganic salt catalyst exhibits an emtted gas
wonbdsaesdzen of an emtted gas in a tenperat ur ePCRNGR004/042344
bet ween 50 0C and 500 0C, as determ ned by Tenpor al
Anal ysi s of Products (TAP): and controlling contacting
con a?ﬁﬁ ipyeatien alio proyides pancthoriel pypdining 2 praide ardust, gemprising:
. | e I .
cof BB oru S RS IO UGS if B BEn R0l AR st catalyst
to pfodtibeea total peoduetttiat ntlades the casie oelueg miberdin the @sde product is a

liqﬁﬁéﬁ{xggg gfgfz% @@O(A ngﬁe %&gﬂ@g‘zﬁgﬂ%ﬁg l@eﬂyi'ét?g\gﬁ? %ta@gg ,Cgrlltgl(’l)t of at least
0.X89RE b8 :fégﬂi:uﬁ SeNEaf! dfBudt EUIRd REHoMLAR At Bé’tg{}fgﬁfgtibits an

source in the presence of an inorganic salt c
emittedgas duftestian pHam¢mitied gas in ¢ featpeiatwt vahes betveeearSOFE and 500 °C,

rooduct erein the cru r od [ S liquid mxture
os it o Ago s of RrobPg EAPL ol i orleding
co @b BuckihapthelceaRlprOdit Bt Resiilic EOREMUS RS IIAIAE of residue
crude feed, the inorganic salt catal yst conprises at

per gramyoftopisiei predugh oif ot mmestal 0% af the residig contsnt efcthg anide feed,

| I exhi bi.ts .an, em S tion of an
whERd SR R, BB BR RS IREMRRRI A, 1 hed by
Tenmoe alveAiéd HSé providePaesbfiid Bof(pkédicing/engé Prddaer, comprising:
emtted gas_inflection tenperature range i s between
contagting assade feagh witha hydregen gpurce insthe prrscee afige ingyganic salt catalyst
i i . 4 r f .
o A0  FE e SR o R SRR TR b
ligoidnmixtire a2 sWtdndt b 1 Mpa, the uelrlefealchis ta rbsiducacanesit dfigt least 0.2

content.,, expressed i r of residye r gram,of
8ra0s RPN ﬁ,ranaf)fj %gﬁ%{memmwﬁ@ﬁm EOBBHgcs 3 least two
inogéantichﬁl_eﬁt[ g, deade i G S GRI H%ﬁg&l@ fmit8d 88s inflectionof -+ -

eterm ned by ASTM Method D5307. i nvention-al so
an pmgtdddzas ira teptiecadure rangey auddtergnivedcnuBenporeldiigalysis of Products

tacti. de feed with hyd
(AL et s Deasrinfledon dempsraiipnes € frveacary e
teniferRGRMBfGLledst lopk af tHeftRdUsdrghlianet1 cAIkded (b)e D@U&gﬁléaerature of
product, wherein the crude product is a liquid mxture

thegporpgnig gals patalyst] gad egmirollingecontagiieg ¢andifidng such thatkthd gmde

. at t rrans_of Jtesidue per am, of
PGB8, 8 e 98 e R Pl B e R8GO A o, o
at tbst 30P0o e residualcbntent ¢l tiS Erudx fiel) Wherain regiilid @mtgR s as
i nf| ei]t%i on of an emtted gas in a tenperature range

detgrp y 58 THEMstpEIPYE, “as det ermi ned by Tenpor al
Anakyst 3 : ' u T
or odne eftior IALHE! Rt | MetiodtfpBhRGS (¢ el Binprising
comqaainhgmanudesfead withadtydbfgegseatein thharesédve of ah inoegafic tdiiecatalyst
crgde fee?, en. the V% u][lres re asured,atﬁ? 25 0C ac{1d .
to gogr ek prsurthapslades Seufy BIAdHEs Where e arugle product is a
liBNAROG 75 €1 HAD. RIOAPE! e ERMB LA AT 2 rERRASHIADoFYt least 0.2
crude tfeed with a hydrogen source int ﬁe presence o
gragns dfmemidymier gwal of gudafepdtastdotepnodd by ASTMNMEthpd DF3ET, and the
. that includes the crude product, wherein the cruyde
inchin el cp ST pitii o Eoson oot A ot s g temperature
rangB 8etéetl 80 PE@Hd BB °@, dstRtca MY RRIpoRl] AlalysRESHPOdirts (TAP);
rams of residue per gramof crude feed, and the
and producing thesaude predust such thathi wilurge afithe wittde groduct produced is at

least 5% greater than the volume of the crude feed, when the volumes are measured at 25
°C and 0.101 MPa.
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gas inflection of an emtted gas in a tenperature

range between 50 0C and 500 0C, as determ ned by
woendmead2s8 Anal ysi s of Products (TAP); and cont poiriuSm4/042344

contacting conditions such that during the contacting

at nost 0.2 granms of hydrocarbons that are not

co n"ﬂl&rmabrhtmnailsozfﬁoﬁdemmeﬁlogl of pmdacmg@ qr@dqmddw,rcogrmmng

e ernm ned b SS | a
config Bk EFBHedr e 6D HEE L T BT P Cavtb dL R Rl catayst
to p%(ﬁ@b' Gltotal SISt ThAl Ghicl 6B &Mmd‘@pﬁdﬁétuﬂﬁe&ﬁﬁﬁe wfuﬂb pﬁ)duct isa
hydrogen source in the presence of an inorganic sa

hqmcétraxtym att2d ﬁra@d @dé)ld\/IP@)tthfr ciyfe fgdthas f a?ﬂd%c,cionfﬁéfs()ﬁ% deast 0.2

cru Qduc
om0 R e DI S5 ARG ki Loy omie
gasanfl&Siod W€ af emitedlgad in atenipasire Qaidzedfeanendio ?(fealdﬂﬁé) ‘ﬁe s
gram of crude feed, .and the inorga sal t_ cat al
detetzmned i hemporahanaljghof Produets ﬁ{féﬁh@ﬂ gonteplling Fdg
contftbnd Su@l il 1|5 1n%ecc‘he &h %ﬁ LItB&D. f’graﬂls ?&R}tchﬂbns that are not
scanni ng cal orl at ardte o
condeiiNabk; at 28 ACcmd t0r 161 IMPI@ aredotnat pangrawofictude ﬁsds&sodetermmed by
that the crude product has.a residue content,
magdalassed in grans of residue per gram of crude
pro fi af ising:
O o sl O EORRIA paR A cam ol cin
com@ctmg“a'mm‘@tﬂacxﬂwtpﬁ 30drophe seureeint the prea¢nse of po nlogganigsalt catalyst
hod o ducj ryde product rising: .
to Rshteacr Pl Piodcr b e R oA R Bhos, RCRbL By 8%idg ppogetis 2
liqRA @8NEEatol5 @ ardTT(AAVIPE, thétiude el hsingtarefi@etsigerd of at least
total E@oduct that i ncl udes the crude product, wherein
0. 2tgn@n@o eldpw p@ngram|0§ cendpifepd andvihgingraanie saitcatatyshas a heat

trargftlcinelg Sattelalp ure ran Pét%%gn g@(y b gn@Sé(? S(b da#%le{;éggfél%?ﬁgz d,

rans-or resi ramo

dlfﬁ%ﬁtihhﬁ:amﬁiﬁF @@lﬁhﬁqe‘c‘r? (bSCatath Yaﬁé oh a(s °C poi mimoe)dud tontkdlling .
that is at [ east thelonlcc ct|V|t of at | east
consaing coRdEORTBICH AT eV deraRuG e § Fsidhg SPRCuapYPIossed in

gra&‘%&qé%?&ue?é r ggafrqlt? grroﬁuétnofaat RO S0%" ?méglggdﬁ)é?ccﬁﬁ‘&t of the

contacting conditions such
crutlé fded] Whereinudsidpe aﬂnmlt ishassletermasidcdyeA $Bvt Method D5307.

expressed i.n grans of resi.d f
o o B oSBT DR e R U B e cppRsing

corgﬁdfﬁil of GEEb WD Giia yﬁﬁ%ﬁi YSurEO N BB prdsénRof AR iiRirBAreshlt catalyst
y ASTM Met hod D530 e invention al so provides a

to predmm total prasigaicthatgneludssibiecpdo prasiuct, batsim i ggide product is a

N T L

0. 2@%&&& opfe@féiue bet fiad dfepldedesd, mﬁtﬁttﬁﬁn&gmﬁe edltigdtalyswhes Rinit
e crude product is aliqui d mixture at 25 0C and

cor@lummwhat istahkeastthrlioniceondpriiyity of atlieaniene ehthe iporganigpalts of

sl TR AR B 5 6,

couligd ebrddcting @64diaowe sath tHaethelckalel prodica hassedebiglué soment,

al kali metal carbonate, and the alkali_ netals ha a
expressadl én erams & residugtoer grasy ofcrudesprgdugt. ¢f@hBrosGHIZe af Biitesidue
corrtgﬁt of tl%! r?ﬁ]e :?eleg a\%vl"ker{fﬁtr@glc% ac\éh{g:gt s ﬂEt%fFlﬁlren@ g%%rTl\@fl\/Iéﬁod

east 0 an a
D5307.

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

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

10
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nunber greater than 11 is in a range fromO0.1 to 10;
and controlling contacting conditions such that the
wonod@epneduct has a residue content of at nosPCBARRMA/042344
the residue content of the crude feed, wherein residue
content is as determ ned by ASTM thhod D5307. The
liquir weirtuiroat 23| °Coandr bl 108’ gheretudo deedfhap aa@m@uehf@néen@: platdeast 0.2

gfaﬁvdlg g%té%e&? r| Y ﬂg}lﬂeg?esa ggt l nggaglfccszrg cat s?gomgnsegl %kah metal

salGawRér¥mtat ﬂé&sﬁ&c&t‘@l@e akdlPinetal HILAYISH alkbﬂﬁl ﬁfe@dl Raibdfat6)dhd@he
feed has a residue content of at |east 0.2 gr ans of

alkplé melz@ahsahqo@ran@tcamcamndqeu eheatflesstl 1. apd at lsayt ganptomig ratio of an
t £ i | .
R e T

nuthb@if gi’é!dt@iﬁharﬁnﬂ 1st1ha radeattdm DHttal19; M@rﬁnllﬁtgwmmcﬁmgmrdmons
| east 11, and at | east one_ at om g ratjo

of
suchy th%nthe sradeprodict g 2apsidiesiontenhofas #osh O%tofﬂ]é%@ﬁldm cqugent of
I |
theudt 688, WHEFA Lot ety 3t LA RUTRE A SIN Bicifiod D07,
por The rnveﬁtldirhﬁsdi pltoaidep b eoktiactd cﬂ"spraluma;cgﬂ crude pmdactscmgpnsing
at | east $ ort| n of the vapor 25 OC

CORSANE A Fa0 DS ceresaso BhOBEE PropRied] e gt catalyst
to @%Q@%ﬁz{e‘m%m(ﬁufﬁ thgféﬁré e 'Ehﬁf%tfeéﬂf ha@ta BR&he e bf Sﬂ]@ast 0.2

crude feed. The invention also
gramsofirefiduespemgtano df ofide feod;lhc n@r@nm mltecatﬁlm gemprises alkali metal

conpri sin cont feed
salfiorPreth i isEotr GaanRRa Pl i Gt Sty RARRE pnd the
alkhR i AYHER A HOhR nukIREUELL, leééb €1,8h0 at REst@nE Afonhie edliodan
a residue content of at |east 0.2 grans of residue per

ligl am@acing s fcsei nugtther ofrb fegatnd Ictogay adkaélapaqayhﬁvmg an atomic

PR L1 PO P RO el
totﬁll”tﬁodﬂckéd 4 Vﬁm%(ﬁldm @least Oporcion vfiiervapdr ai125| é&mti 0 101

and at | east one atonic . ratio of an aIkaI| EE?
Ml??a@ﬂ‘hﬁ)rﬁlﬁl%ﬂhé erudepgedsict. virerein theggade prodicd haga rgsidye content of at

md3E3 @, of el r@%d\?@ccﬁﬁﬁ}g]ofth%lé IreQf €ater than 11 is in a
range tfrom producing at |east a portion of
t he Theﬁra/ienmmais@ provgdea awnagplord ofquodieg engfude ptoeiastt c@nprising:
portion o por at 25 0C an
corr-%?tmgr?gcrwﬁr‘e}ee& B it 0w FEiR PIREReE e i "b?féﬁﬂ%?al’f catalyst
to PRdud 4 B8l PHRICOWRRAN He cAldeTORE ha3Qfeflud SshidR SF Biugast 0.2
ontent of "the érude feed. The invention also provi des
gramseftrbsduenfer gral of trude &ed;thd m@gmsﬂl‘t cagadyh ePBPTIges alkali metal

t
o BB R1 14 5 S Ml s Y5 B8 BRS04 o s
métfd BhveRQibiaic dunder bN&l16Mde 51, ahe aﬁlehld ®nP Elt@ﬂli@ tatiodfenaikali
the crude product is a |iqui ‘d m xture at 25 0C and

me@al hevinyRa aicnrie n@mlv@éoifaé kasthldsto an edieliqueialsvingan aipmigmumber
greia 66?@55*2111 9 irgrfrl?an g t‘frofﬁc’b Gﬂtgg 1(5) ro&fc aqflea%f ﬁ'ﬁgmoﬁ %? f(hettgﬁl

ySst CoO r| SES

protRiEBds S@lpb cofdéhsip abtias aqddsiadr dfthe aﬁfodi anRs &t aﬁﬁDtlQl MPa; and
or m xtures thereof, wherein one of the al kali net

forgeing thei cguc&@radw whesgiphe @adepndrd haga gssidus GPHT@ma‘PfI@é prost 30%
Ofﬂf{%t?g &%?en?gf Fac@ Qynber of at least 11; and
|

con con ng conditions such that the crude
pr odtie ﬁndwﬁomalﬁé ptcﬂfhﬁbs aaindtiestt ofgfroducings trude prodfict; bemprising:
resi due content of the crude fe e(iil* . .
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

liquid mixture at 25 °C and 0.101 MPa, the crude feed has a residue content of at least 0.2
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wherein residue content is as determ ned by ASTM

Met hod D5307. The invention also provides a nethod of
wonoesarg a crude product, conprising: contacPCmgSan04/042344

crude feed with a hydrogen source in the presence of

an inorganic salt catalyst to produce a total product
gratosaf résitivle peiegratrhef arndedieed rthﬂjmotganmh@am}tsmommﬂﬂ:e one or more

r odu is aliquid xtu Cand . 0.1
Bt s s e SR B A Bt Bl o Segfhef Bbadfipercin one
of 186 8l Metd1 881k 8n RG] SR @fboRhledRhéeRtthe hikali inf4lg BiVeCan
salt catal yst conprises one or nore alkali netal

atomycdnmbmm at loars 16y andooatrallieglconiecting qonditiong sudbetthe grude
er eof

prog}(l% as, S?‘ﬁ? S conte h‘%l(\ﬁh a{f F 3(3 R OF ‘:Eh Q@%ﬁo%{g tnl"i'%n% P EG ik feed,

whéreiH @ﬁﬁh@&)rﬁ@fﬁ i 4l défb‘irnﬁﬂﬂdfbytmglrl\/lt Method WS Opr o d uct has
a residue content of at nmost 30% of the resid

confbninvestiandsopravides eawthoghad perdcing s Qude WA nrorpising:
ter
con célglg 8 rcgﬁ\;ale egd g}{%ﬁ%’@§ Q&?g%ﬁ% tﬁé; 817656%39 %g gﬂ Ylﬁﬂ%érfg{‘?alt catalyst
to pi@ﬂﬂiﬂela&btagprod@ﬁttﬁﬂtmﬂ@d@ the crdée peddctyivhéremn thy druniggxnoduct isa
squrce in the presence of an |n%$%% c salt catal

t
1aig TR SR ESACBIA) | B IBAHE PRAE oA dP S e ogtegiL at east 0.2
gr H s%ggé‘sﬁ)d&eﬁ%g é%h{{%flé}ﬁ%é;fe%i e(h@fn%gé‘h‘ﬁic éaﬁ c@tal}}sg Hrfp I’He)é Bﬁé 8r more

t’he crude has a reS|
alkald ntetrh hydibxaies,lona ot ndr@algalamscapth m@all scalts:, qyemxgxr@ath@feof

whgrremngp @ﬁ(gﬁ l{naqtflﬂ | \?egﬂfng an| ?q Iﬁ%ébter gﬁ %tqsz%fs% ontsfgﬁmg contacting

corﬁltlf@ﬁs sﬁ& @althb cﬁﬂle%?odu@f hd¥ Xesa8S cdian @Pﬁt mafdovhef @k Fesidue
the alkali netals ve an atom c nunber of at | east

contdnt oétm: aredu fieed, [vierein aesidustconigntie nel deteariged by WA Method
D5 5; crude product has a residue content, expressed in
é} dnms of residue per gram of crude product, of at nost
30%raé irvesridregiciprevides b ivthddf oﬂﬂﬁ@iwi’ngdﬁcrﬁwplr,odué’tecc&npmsmg
residue content 1s as determ ned by ASTM Met hod D5307.
confpringriaatie feer wits @ hyrdenaca sautse el prseice sy dRiRqragc salt catalyst.
to%l‘ gﬁc%%%ta@éﬁiﬁu%ﬁﬁ?ﬂh LAG e E@B{ddﬂ& @h@feﬂ?ﬂ’a e CRRR phbdlitis a
ne or rocar ons I'n the presénce o
liqghidanigainé at %&’IOI anddl. Hlly]SﬂPaaﬂhd cnae deed Habe réwdiremoatdnb nﬁat least 0.2
have carbon nurrba]és I, N rﬁ efroSCiitOIQt t he .
grapsef reridue per geay feéﬂtt B fosgan G3adcag yp @?IBH%SGSP“ ot mote
alkaft ?ﬁe‘#é'l @ﬁ&esg@ﬁ%r%or‘é HGGint 85 sARJ L MR nlrBOMIRBE Gnd Serein
cat al ys exhibits an emtted gas inflection of an
theetkali meltabdmve: an atomcrmwnhmﬂf @t }eastglé et watnl1Big coTagiies
0 0C, a ned. b aor.al Anal ysis of.,.Product
Co?dgr‘ AP, Su&‘h@la HﬁerP&"H%P SIJUE CoH RPITTR S §ofresidue
pelSra! dHRsudd p?@ddap & f of mBEBYE bNGle Pestdud@EntRfOSIUEE crude feed
conprising’ contacting a first crude feed with an

whieredt paidize congent isag @ﬁtgrmmﬁtmbst ASTM M@tmdé)iﬁmst eamto

g en ?[i}g ﬁ/eg%?‘jg? f)]rro%ﬁing il Elg L}%&{Lﬁ%&} ag %oglgrlsmg
coﬁ@éﬂr@g cride Red WeBohne Or Zrodé H}’E&o@frbdrﬁih dié@r&hcegdim i@brganic salt
first crude feed, as determ ned using ASTM Mt hod

catelygioand vagier, thediyrrsarpans havearb O@ammbygﬁ in @pngs; frem o 6, the
t.ad fl
e 38 L0 B B G i s of e et

and the inorganic salt catalyst exhibits an emitted gas inflection of an emitted gas in a

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

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

contacting a second crude feed with a second cat al yst
wonodasiesgsesence of at | east a portion of the gemasaiogd42344

gas streamto produce a total product that includes

the crude product, wherein the crude product is a

| i qUhelinviention dseprogegOmetindmf poaduvivg: a ende mducptoq:qmprgsmg

cofRb A5 3BT O Bt 50 PR PG BURER 4T o
gerfefaté B@ad GEARE HieRis SREND EoPriSn@ h e Ed, Shefdin fH&GﬁrSﬁﬁ@defeed
crude feed. The 1 nvention al so C&eow des a net hod of
l

haseresidne Porjent of ableatt Degrpme ofrsicviemgt sieBRidist dydafeed, as
[ n l.

det%rrrrggg% Iésgggé\glﬁ\g lg/rﬁh%ovc\]ﬂgfr Egjl%h 121@ cl:lilol}‘g%? L&ﬁséaﬁélgﬁ%QﬁlbltS an
emftﬁ:algdsl afleotibreof anddmiatd gmata tempergtiaerangé between §e °Geaind 500 °C,

ram of crude feed, as ]g%rer m ned by ASTM Met hod (fSO?
as @H@@Wel?}aﬁrﬂ@ora Apalysis l‘?flu?tﬁé @%)Z cQRiAEtIE L BHPRG Gpg feed
A0 ka4 B FRACHHC(ST of RAG RAADoNOBLABnoR P strcam to
prodacdototalippodudethasinaindésths tride prodiiet wieydn thecmu@ moduct is a

e T ——

onEQNhafket r {ﬁescffflfﬁjeecrﬁg@ Srotidithandsl K983t F(W@rrélﬁtdlé‘tottﬁ@
presen the conditioned inorganic salt catalyst to

respeatiore oee ar nmtabromrbcmfttht bezond puidadiessl. t he crude

o OBHE el 6t s A B bl A, TR
cor[t@e‘-ﬁn%%rﬁ&’eﬂfe@d‘kutﬁfan Qﬁorgﬁﬁé balfcatal 9dt dheQredefEd GULeaBE wherein
gram of crude feed; control 1 ng contacting

the@@mn fepdbhas asigaiflug eeattent i aidleas 8- 2pgrams of rasiliie et grampferude

RSP T8 SR 45, P 500 s s

corﬁf)rlélhgh?drugﬁl t&edn mohexide mndesitduelieddd, and wihsreiisa molar ratio of
det erm ned by ASTM Met hod D5307. Ths i nvention al so
thegaghangaenoxi tBG}éﬁ chaslivxide s atdeathPsi ng hydrocar bons

t ha
g TEREK Gtk 3ide8 A gt BRALIGERU boRfprising:
compiitiqring &m glorgm}opmlrt&ﬁh‘alyss camdctmgmcraﬂé fmd\mﬂm laydmgegpmurce in
ratio of _the isoparaffins t of t
theprgsenggo ?8?@%‘5’&%%‘%%%&%"@ %6 ucers, t'ﬁ‘er‘} ‘i’rﬁ hat
incBldR9 1R QUGS dtt GGG ERTRASE hiodlet@ 1ifSid RRFur§&EIP T and
conposi tion: at 1l east 0.001 grans of hydrocarbons with

0. 191 BEPa, ithmemdnfped Hagng p esidusrronfentef atdeast 2D graps ¢igeadue per

exat o o et g coangunt E0RPstie o BERE TR Y R6, R0 s o

resRRE cOftert eQprédidd YPaamabf kRt por SAk eodide @bduct, of at most 30%
hydr ocar bons with a boili n% range di stribution between

of e gesBluerrenippbolite srude faegs in gpidue contenids axdatgymined by
carbons with a boili ng range
ASIN i DAY

ron between 400 O0C and 538 0C (1,000 OF) at

0. 10%e MRantianal sk Riep a thele h)bﬂip@ﬂﬁblb,ﬂfbﬁlphbfmg hlyémemons that
boi l i ng range. distribution

hayesmbeilpgranigh disiihmtian batwen a8 °§Rnapﬁ &8 v&é KlgPrQO rFmat &1} MPa, the
hy(yag%rpcﬁn@sncg)gﬂ}%fs d/gg%vp&}a fes gﬂa RSP B with adbeifR$htictofthe B-

paraffins to n-parafﬁns of at most 1.4, as determined 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 MPa, at least 0.001 grams of hydrocarbons with a boiling range
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D6730. The invention also provides a crude conposition

havi ng, per gram of conposition: at |east 0.001 grans
wohoosaekika, the napht ha havi ng an oct ane nunbecTaiS2@i/042344

| east 70, and the naphtha having at nost 0.15 grans of

ol efins per gram of naphtha, as determ ned by ASTM
d1sﬂtibuhmdb®%&ﬁ)204hfc mhs@o O a0L1Qr Mk, afledstd O & grams dfe

hydSpein ity nofad taneS Abrimitn SeETEn Ale SF 3BT 4RO S cREbupL MPs,
and? ﬂé&%ﬁﬁ‘%ﬁgﬁéhﬁg)f@iyﬁfo@%bﬁ\.ﬂwﬁ@h'bbﬂ randeedTREbatioH Bet®ben 400 °C
at nost - as determ ned by ASTM Met hod D2386;

anda13@ °4&t (1sﬁ9§t°FQ) amsl@lr biPe, ayd wheseigdle hﬂ&owb@mhﬁé\avwboﬂmg

rang%%\%ge Ugion ﬁf ALTDOSt &OI 0 rclorgl\léam s I})g.gari;%lgss ﬁ{doﬁ/-h%g@n% Wi {huzggrelght

rati@ of ﬁle%@ﬁaraﬁﬁnshy diicoc-paraffhs @At mbetl.4, s deterainad ép 8T Method
at 25 0C and 0.101 MPa, the non- condensabl e

D6¥3fr ocar bon gas having at nost 0.3 grans of

hy d’fﬁ)ec ﬂﬁf@rﬁﬂﬁq &‘1@4 ﬂo%d%?ﬁ Qe Qbﬁgp&rﬂh(gﬂ Hemugg) Qr g‘raﬁl%f c()ﬁlposmon

gram Oo1r™ non-condadensa droc
at lb&ae t)ODg%ds offraphithaf the a@iﬁlﬁwhaviﬂmnmmehmnm\v bf]g} lmt 70, and

nb f o t 70 t | t 0.
theaP e A IOE ALTRE LB IR 867 RSP 0D 0 g g oo Aeemnined by
ASWJ@%%@@W att aﬂ@% ra%q)s KGerdend Qﬁeekéﬂ)ﬁﬁg h%n@%ﬁ%st 0.2

t he rosene havi ng at | east
graglsaxfnrcmrﬁatn;s pangnamsofpcerosgma As Melhﬁn@isby]ASTM Ddé 86 ranil theed

ASTM Met hod, D518 at nost. 0. 05 a
Kerpdea BN 2 TERB AR 8L BPRSHRE RUAHBE R . 25 lgrmined by
ASTIVY SRARIND 23 §69 ald 2h 68 9.03 LAiHSer 2eianeSis ldeRminda by RS TM
per gram of composition: at nost 0.05 grans of

Meltltmll]aiﬁéﬂ as determ ned by ASTM Met hod D5307; at | east

G Obs BB lr MOVREE 003 BB BRlE Be B850 sapposion: -
at 18bst 0613Sdrals OBy drbed¥BorOfas iy OEeH-Esidsnsableut 25 5Qidntd g0l MPa, .

range di stribution between 204 0C and 300 &i? at 0.101
thepgog:condensabls hydrogarbor gahaviste 4 yrfishP drB5eRs olydrocaroons with a

R A
leawti 000 1agrbumis of ngphitlien) @E rd:phﬂha hbvihg an obtﬂnﬁmmnbémﬂ aOIéaﬁﬂO at least
538 0C ( , 000 OF nd wherein th

0.0R] aregiaisrsens, te fapiens ga\%@érea%lgg PP, D mRETRES Af at most -
30 @U%Qie@égg%%%gﬁ ?M‘I%ih%@ 12386, g thediDgknk Bhhp a1 least 0.2

d ol efins haV|ng I nt er nal doubl e bonds
gramistdf asomaiicaper gnannofdcferqsblm‘ andetbavinedby &SiMh MetluB$ 86; and at

o) toolefl haln i nf.er s of at
moPehEs sistus o1 e BT al SRS MBS 126255 e
i nveRt i@@nﬁéﬁﬂs@fufb‘&id@@ﬁ cFude rcbh‘i*@oﬁﬁé@ Qﬁlvingolﬁhr gﬁ’ﬁﬂ bh&mposition:
per gram of conposition: at nost

at mesiOcfegrams oflexststugi mi@temmé’pM%TMdﬂe%g@ &7 305@@1 legst 0.001

t h 0
el by Sigdoly A age Biedeieif B U RERSR0E [ o, a
0. 153 &/ﬂ@ep af ﬂea&QﬂO(ﬁ ram@ & BiRtr6dambons vitlya BSIihg i\ﬁtgb didtrDRBOHR between
drocarbon m xture has, per_ gram of

20+|y<a ﬂ@‘é é%o(ﬁ abP X0 LMPa; aitlegst §HP1 @r@l@lofg}wér%a%hons with a boiling
rarB8 GRS n t3&veen 300 °C and 400 °C at 0.101 MPa; 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; and wherein the hydrocarbons in a boiling range distribution between 20 °C

and 204 °C compfise olefins having terminal double bonds and olefins having internal
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determ ned by ASTM Met hod D6730; at |east 0.001 grans

of olefins, as determ ned by ASTM Met hod D6730, and
woheosplegs28ns have at | east 0.001 grans of ter mPa@US2004/042344

ol efins per gramof ol efins, as determ ned by ASTM

Met hod D6730; at |east 0.001 granms of naphtha; at
dolitdadonds. viftla gmdaamatm ofkaefissdrmeingt thienikelr dsgibleebdndy tnglefms having

iR LN ey SpTrNL o e & AP LS . e

of &g $flentiéBs8pRIVRIes RaVIREoREpobiBBS haling, Eéragﬁmef composition:

aromati cs per gram of diesel, as determ ned

at Metstr(b% 3685 90 esidve, @tddt@@med(byo@iTMrMﬁ@OdeiﬁQ%um #jdeast 0.001
i PRl gt r e e FaTe ks By Blnpsween 20 -

and 688 &0 (1 U-(U(F°F)né/sec[3térﬁﬂne’ﬂ l@OAS‘TIOI\/Mé’&ﬁ)dEDSBIOUQﬁld the hydrocarbon
conposli tion havi né; per gram of co osition: at npst

migtupshasy pareran of By r@a%bmaguﬂélteeafrlﬁ 00y grasmypivesra{fas, as

t f
defghing 5T AS TR Mellod Bh7 6 300 (M85 Egﬁféﬁzﬁwf%%a@awed by
ASTIM MeRdd DB2G30, ahd tieaséfind HA04 aigeastd.00 gnyrs of@rimakolefins per
gra\é\%tgp @lgﬁgsg Ia|§)| g_tgr:[mm:xggy gllss }D/ilg/gqi | Olgéﬁet V\gﬁlést ()L%)logcr:arg.i;1 gf naphtha;
at %g rog@q ;E%ﬂi %Mérgseﬁe gt kélﬁgen'é ?ﬁﬁgﬁg di ﬁ:ta§t' Obijgfaﬂﬁ, cﬁ%d@ﬁﬁfés per

0C at a, | east
gragn afikerogenh ya#rdembmdé)yvAS'H\/IaMbidei iD‘j@ 86,aam dgarst 0. 001 grams of diesel,

butlo en 40 nd 538 0 00
theligis] i SLeE 0 SRR BLe B RS RER S Ei e Pl ed by I
M¥R6d $63190; REd BYREQ N WIsmE8FAEuR Jagoll I(vg}(r)aﬂﬁemo having at
distribution of at nost 204 OC have, per gram of

leasy@ta @mwrasom@tulrsmr grapooi Y69, aamj@mun@d by BlMegodsto340.
0]
ot Py Bhesr i iase st s TRl 15 AT e R gfgomposion:

at BloBNBOPErafR o tdsidie, ad deterpiviedltfyl ASTROMtHOLIDEB07; at least 0.001-
I SO raffins and n-paraffins with a weight r o
gral%otgafﬂmomms e r@tmalrna& m&%dlémbatw%%%t mosy 20§sc (400 F) at

ﬂﬁtﬁpgﬂ at ?e%tkb/ O(@%Mn%?ﬂ (ﬁg witl'g bbl'i‘lYlE | aéérahﬁﬁﬁﬁlon between

rovi des a crude” conpos tlon aving, per gr
204 6apadi300 60 at 6 0hdsRa; At Rast Gridimrahs oBsiddemrbans with a boiling

rar%%&ﬁ%n nleq%)}g: V&ég;g%lg h%?wl(?% %ﬁl@ﬂ g/lgt | g%ts feas(%'OOO%]I grams of
hy@fo%ﬁﬂbb%tﬁ?ﬁ b@fhn%t m‘f@%scilstﬁgétl&%e&&% Aﬂﬁ)°@£nc1053%0°@ (VR0 °F) at

'east 0.001 grans of hydrocarbons with a boilihg
0. }(HrMBa dis sleuerrbmted bn ATiMedethadD?28%7; and wherinthedtydmeapons

coLat.. | t bo
haye it inedanes Geeprigt oS ms b long it hdroptzbons
ha@f‘ngg blaﬁihg'\@é’ge assibatiod 88 mddt SHLoraarsastaf. 6105 ame ob 6REins, as
boi | i n%@aﬁgge di stribution between 400 0C and

demlr@(tbyﬁiﬁm D6330;6:nd pPgast §00d caramspphipadalbips AT parafting

ol PR 35500 e MU G s

of GOMBEL ISE a6 APRAKIAES bMAISTM MardbDeTaorber of 4 (C4), the
(07! corrpounds havi ng at | east 0.001 granms of butadiene

per Theamvestioralse prayidas @<crudprempasitinh having) Res 2pe of epuaposition:
at ot (%iize gr%ﬁgg)?%sﬁdlgn (?e\férﬂ‘ lﬁléb?%?f%{ho@%?% Igérﬂad?ra;? leglst 0.001
grﬁﬁﬁbﬂﬁﬁlﬁhﬁﬂﬁ)nﬂ\mﬁm aabcﬁki)mg taﬁge disthi®@tion of at most 204 °C (400 °F) at
0.101 MPa; at least 0.001 grams of hydrocarbons with a boiling range distribution between
204 °C and 300 °C at 0.101 MPa; at least 0.001 grams of hydrocarbons with a boiling
range distribution between 300 °C and 400 °C at 0.101 MPa; and at least 0.001 grams of
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di stribution of at nost 204 OC (400 OF) at 0.101 Mra,

at least 0.001 granms of hydrocarbons with a boiling
woang®esh2st ri buti on between 204 0C and 300 0C aCTAS1@1/042344

MPa, at |east 0.001 grams of hydrocarbons with a

boi ling range distribution between 300 0OC and 400 0C
hydatcathob® WitiRehoilimgirange disadbution betwvegn 40@ "G rndhy3F de&t.0ohF) at

i a boiling .ran ' [ joQn. het
o- by DR GRS 7, BB 10 0o
havi@sasbdiﬁﬁ?r&gg dis@{baKBn BEtWRRE - I °ORIEE2GRIG LY AprisewdveipdiuAds with
the catalyst has at |east one or nore alkali netals

a carbprsrebasieh 4 dCne e s componndsdiavingrat iastd- ) ogrps o1 bpigdiene per

conbination with one or nore of the nethods or
gﬁ%%#g%§?%?§ﬁ§ﬂgccording to the invention, a crude feed

t halhe ip@gntivasisagirotidesn ¢ruéat@dpositicn avirignperygram of composition:
distilled, and/gor fractionally di E&Aled' (Qéﬂb oy
at Qs 0P ST BT EbIeAA Ol B2 b BHAGAEBRI Wiflbg Bolling range
distABHtb6r £l 20£4¢ %ﬂ)@s"F?&[ d ﬁﬂSMPg; g%(légsmopﬁrw hydrocarbons
conp ra f eed; (c) co S

onent's per g of crude f npri se
with y doiimgrrbegesdigfibutiincietweqnd20di *Charila300 4 461 1017gPa.cat dgast 0.001

di stribution bel ow 100 0C at,.0..101 a iJd n o
grapmg Qg by¢oesr ?%&Yﬁt}b?\bﬁ‘gpﬁé@%efé%l%m%gﬁ% 33@ et 409 £C at

A Pitl144300. i ' i h\WaRii iSRuti
Bl A S T .
betivednn° Gael T8 *fhat M0 MEazandEraadar thiwn) geanes, Butess| thay0.01

range di stribufion between 4 and 7 0] @ 0.111.0
eraRBY SpiyT AL, AL TR B U PO St OPoqaRvt i metals

9 afBsoffe dYKHIREEE IRSInRaMionthlsd 6iided)dn e@fbBi@ation with one or

di stribution below 100 0C at 0.101 MPa, at |east 0.001

mogp_(@‘rthc_e m’etW@j PORURINGHIPNR AGAOR NG tcb@]ieﬁ]in@@tip@@gqude feed that: (a) has
w5 B L RELNE RGP 08, 200 R0 OB e ErlPRe,

corhiti@ats hasing iakeibonmubdevaisve 20n DB andle QI 106 ahteakt. 01D grams of
ns  havi

MPa, at |east 0.0Q1 grans hydr.ocar ho a .
' such §PPIPABCTHBPR &ram &f Pﬁuaﬁfqeéhgogé?%@@??sg’dg‘oﬁ%fbﬁﬂﬁoﬂ\gb‘cbépomon‘ :

e
betwOén A afl 2A1°QVRA). 1 Qle)yPhas bailifigdng¢ flistritagion between 200 °C

0, 2-0,99 , 0.3-0.8 gr r 0.4-0. £ANS o
an 05 40 (H WPrst il Gl FSEtpeBpg Peidin FpEe€ Mg dhe et 0101
MP42RRE Biing FRBe dREritkivh Be®Rech 160 €0fand GD) °C @D DS ’FPa; (d) has,
sul fur; and/or (i) nitrogen containing hydrocarbons.
perignars offervdrifiead; atdaass 0.00hgrams/efividorcagions hpring p heBingjrpnge

. C i nati o i I TOL f e .
aisgfBee PrioSnoteE i Pn g S et re s RSt gy o
boififg Fie URAibUidh befvedA 0086 anfl RD0 €CrPOi19e 3P belebdt 81001 grams

hydrogen; (c) conprises |ight hydrocarbons; (l_g])S .
of lestshinairnns hereing arvellingtrargredistpbutinmbstwegn 240G anes300 °C at 0.101
her.eof - ) i - . i
M S0 0 T A5 b B A DG becen
30O ¥hdl#80 °C Bt & oMMbMPal At Waksh0. 00 gamsd hgdrotarbbues having a
nmet hods or conpositions accordin o _the_invention

t
boikiag Fes dirabutiva lbaesn ABA R HPAGCah e 10 R T hes A TAN:
| . > . c
oSS oo BN, 895 407 1 ey by
feed; (of oP@pHsasmickel, vatadiensiton300miEnreatishent; (h) comprises sulfur;

and/or (i) nitrogen containing hydrocarbons.

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

more of the methods or compositions according to the invention, the hydrogen source that:
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(b) heating the inorganic salt catalyst to a
tenperature of at |east 300 OC and cooling the
wonoersgasi2e salt catal yst to a tenperature of aPCTmSR004/042344
500 OC. In sone enbodi nents, the invention also
provides, in conbination with one or nore of the
(a) reegabendss; @) comprisssimolendardydmednn(g) eamprinss lighidnidresarboas; (d)

nmet hod hat rises cont r
con RSBl RS -COTRHE el B A Wil 80for o
mi@eRditersyts: (a) such that during the cont act [ ng at

most 0.2 grans, at npost 0,15 grans, at nos

or hxsomm@d@ee@tﬁ,ath%maﬁnwml&wwﬁ% ip ﬁ%tpblalﬁtéowth one or
mof O&d[ﬁg gf c pcg;ﬁ ¢ QC&)T%AB% MR 19*56%1‘[1%9 faﬁ%@th?g thad it Mdes

cru as’ det ef m ne y nass ance; ) suc

coridi’tainuig t(he Iilicﬁgztnm splt @ughest,avhareiniconditions tha hgergdniovatalyst

250- 750 OC or between, 260 550 0C;
comprisgpida) heasing therinorganesalt eaiglyst fe R télﬁétrg%‘% gf ttgeaét 5@9 °C; and/or
(0) BERERFe DXL AREH SN 0, DichipRrdtiyOF of REG 00 20 cogling the
inokgadrcmﬁhga&byst toea fearperatiive of atenhest 560 °Che crude feed; (e)
nhi bit coke for nhi.bi t formation of
ek e RBe e e tyetiost o PPyIdRR i gpenb RO bR g or
moté"@f the er?rﬁidb @9 co&ﬂésﬁ%iﬁ Rcdhd@ihg ﬁlGQﬁmoﬁ r Dfkethlod Fat Qomprises

has at nost O. grans, at nost 03 grans, at nost
corfaddihg greamds, feod Wdh omp St m@reowlmtami emtiofing @@%an&eﬁnéhtlons

@ e Gl ahe o ey b B Bk B P 4R R 061
grafidChr £ IR 0105 ParBOedydr@asiont that ateatdt thidlentdbe zﬁtmd’él and 0.101

11g:oduct has a TAN of at nobst 90% of the TAN of the
MRgraneiformesd der gam efisevderied, ap Heterningd by msgy balancgs (b such that a

ol O SOy Yo7 Bl 5P,

prebsire BUf A rhhg fréh ©. C2UNPap(d) duelt thb‘ea;raalosxﬁ lafgaseonshydrogen source

f 09 0
to Seeride Techie dnt oot ey b QU 1o pelh vt histort e hydrogen
smﬁEé’% CBB Er (85e @ruﬂé ?Je@%?t&%fb%k@fforﬁ‘fau@%) t800kibit

% at nost % or at nost 10% of
forniatiow gﬁmkeon ttlmrtbtatbprqdhet ariwthe cirededieed dyring ibh corktafttmlgh@) such

crude product has a resi cont ent of nost 30%
thaf ficradroict 80 TaSer 5o D05 8RS Elnadto- B afiERy acfod
graddieatiead 0.009 )gra?rHsP(ISf doR@berdstAmIYfanide peecuRt, qHYGRH thit hhleast a
the crude product; (o) such that the crude_ product
portiomof seongatiesals Fatalypids sevei- lmq;xlﬁ etliquif ehyichconpetingeepnditions;

B

sudherBst th®clude prrfces lattbt@DI&Ii/V (Felsdatdne efidtrrdédn 20%, at most 50%, or at
m xt ure; and heating the additional crude feed/ nethanol

mogt 1% 06 theuNV fHeontenbeldhe emee &*@ét {9 el tht e 6rode aEpdngt has 2
sul er%%ﬁ% t &%t *ﬂf&s? ﬁf)‘% st 80%% 01I s‘t’@@% tﬁ@gu?ﬁlr cont t of the
roperties o ¢t ide produc ange y at nos 90%
crtfdﬁ lfeddt (@ stich th;l(ij’t&hdé a&ﬁepltoﬁua r]]mam e nﬁfo gen k:entpnt?;tfelt tnolets9(1% at most
e cr X t hat t t t i
T0%inat OORA P PO OFeigBS IRIogR SOBON G SiRorife e Sth that
oA 58 4R AR {00, 1 e o
respfue@onteat @ thel oruda @eeﬂh@) cwhi thatt anmgonib fis ptteduced w1th the crude

enbodi t th
prqgiétﬁtg i(cbg?lglb ﬁlawhere? epr ulc? cnon%lﬂ?s%s ?ﬂ Oﬁ” g Sand the method further

comprises: recovering the methanol from the crude product; combining the recovered

methanol with additional crude feed to form an additional crude feed/methanol mixture;
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nore of the nmethods or conpositions according to the

i nvention, contacting conditions that conprise: (a)
woizsesng32ke i norganic salt catalyst with the cpauastmed42344

at a tenperature bel ow 500 0C, wherein the inorganic

salt catalyst is substantially insoluble in the crude
and lmﬁng (he)addgmnalt qrn@e feh@’meﬂ@ng%mmurc aveh that TAN afithe addltlonal

e 45 OBt L TGBLN O R R SRl PPl R roduc
chﬁ%@ bpht SbaIIS RlAedyar r@sﬂe@tﬁ‘ﬁﬂ orRr2ahisiE pedpRitidsE hedgsde feed;

e crude product that is liquid mxture at STP I n
@ §u¢lbthéfrm¢1@ﬁ pEcatalpet i mﬁerwra@hn&zw rsrl%ﬁﬁ fepa 1-G0rgrams of total
0
cofEER o Rl RE PDEP b 2 AR S e o e

cru@@m&lpﬁeStd:@rIm@mglthhgccmtwmge feed Wt h/ an i nor gani c
salt catal yst_and t hat further conpri ses

pr oln meerakediments, the HyRRGRNR 3 rrgp%hiés AR Pam{)rnaﬂar with one or
f
muofbt 9 B2} ot oPEIRG 15 e o L clackiE onditons
that esfipridet (a) hhmng kg grargamo%lt catahtawits theamidd feed hya:ltengaerature
sour ce; spr ayi ng t.he crude feed jnt

t.h .
belgBra0aes i efvahTé‘e ABgrRRF SRR S HENLEERLple i fggrude
fee'dn@g Q?i'&{tﬁlgst iﬁ%ﬁ:l ééﬁﬂ & th AL chRR$Eed? ﬁﬁd/bla{cl) )éoﬁtﬁéfﬁl\the crude

romt ace the inor ganl c sal cat al
feed with the mrminmalmmlgst m the praveomastafovater and/opsseinde $>r0dune a

S S e A

CONWY écteScrabiRehts e dvehtisiealepdvitiel n @BmbiiRLiGARI® one or
salt catalyst to produce a tota product wherei n at

moreafthe axeﬁmds oD nompoalrn@Staémrhng tethednvensiopy bargthed thes camprises

a Q I I
contGRRte 8 A5 RSN TGN it SR o ATR HERE BRRREBTDAS @
prdveding §tbem €6 bl dentpctauohe plibetoe duting cogact g () fomsng e

controlled such that: (a).the crude oduct f
emiliqpy9ldbacTagssA TS okt il 16 6PRESHg o PTUf eﬁawgbthe inorganic
) ’
ST R B0 D) | 08 RERENE ORI on
and/ob@li bﬂtﬁﬂkttmg stdaen vith el morgamlcsa:lt patelysidte st least partially remove
co i nat | h one or. f the nethods or

re
]PGH 38 @Gﬂ‘&qrﬁﬁll?g‘ﬁ ‘i’?éaq}'sﬁventl on, a method t hat
COMPY i tRSeRBEiRChis e dnvehtéiCalt @ BidviMeh,in RBmOBRRLIOA WilloRe or
catal ysts and that the one or nore catalysts are
mare nfibe diethdds os compesitiordi aceortling to He invensioni methiod ghat comprises

coffatagcrite BefSotitr behuit bhl a8 RS Sloubitfaguor yherein
at %@&%Ip@&cﬁpdfahéfﬁital Product FsPpRsducedil ARdpal, Mdlthé shethod further
catalyst that: gq‘)ét has a total of at |east O. 411\/%?
comprises gondapside gt ket a portien of theayepay ap2Y °G 8d 1104 MPaigdprm the
o35l S0 Tl LABRURE o B g procec
furgledr @bﬁﬁfﬁses (cbﬁlpbﬁé&ltéimtﬁfa(smleetedi Bbiliag edngle Idistsbutiodn amdora(b) the
to sulfur in the KaFei 0S catal yst qr the transition
crudstaodustisampsises serapenents havingagslested Adth@avityt o 20; (¢)
f UT 08 QIBONiREHOE ifdfentiBE As8pitRldes T :BlBinaABf whth one or
nor € conpoun brne or nore afkall nmetals, or

mo¥e st the @ﬁeﬂﬁd& fog @binpstjiodsiict drdingao e insasioanemethodhia comprises
al kal i neearth
contacting a crude feed with an one or more catalysts and that the one or more catalysts

are nonacidic.
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netals, one or nore conpounds of one or nore
al kaline-earth netals, or m xtures thereof; (e)
wouodsiveso2geonpri ses one or nore al kali netals, BO®/USR004/042344
nore conpounds of one or nore alkali nmetals, or
m xtures thereof, wherein an atomc ratio of
trahsaunwﬂnhsﬁmmnwnhsUhkuﬁmldmln@VKbEén@Smbamabysﬂmnmcor
ransition nmetal.sulfid
mopd' S b s 8 o RS o botiin G BiglRlanson RIPRE T ratvstor a

traﬁ@tuhhﬁeia[ angié tlysrehal (a) Bad Sotal bBBUGast DANFrAMOVA 1éhst ®6 grams,
fé further conprises one or nore al kaline-earth

or @fé@%ﬁ 8 wpras of atdeaseoncorieanpition afetd vulfiskes peyygram of the KBFelosm

catglg/%gtaclr fiNgie g[nolsﬁl r?&%ﬁsju?fﬁeqeocfatég%s?{ (ﬁ?ﬁ gnlha%xﬁﬁ:fra‘{gg Hich metal
to eafualydt KaFejbe chtﬁ@ﬁ&brtth@ttaﬂi@ﬂic&i métal §ulfiée emlg&,t}iﬁh raugpe from

in arange fromQ.5-2.5; and an atomc ratio of the

0.2:4p @8} (o &urgher eomprétes one of wRE alkalhmetals ﬁm’n@t Rgpre; compeugds of one
b Joaald

or ﬁg@%keﬁf af% 8V ﬁ}){%%ﬂgg th% eg%()g) E{Hl'gepg 0k Oiélié) Slsnl%%@aﬁkahne-

ear&FmS@ls amjémox(ej cpripsumisE @ine Iocmomalkaillm: mﬁh&detalsMISmxtures

ML T TR SRR S
motré‘%khl‘i‘ ih%EHlé @p mlitﬁé"s tﬁé?@oﬁ@h&'e&%n“at&ﬁk%‘a% bf {r%sﬁt%d?ﬁgtal to

in situ. n sone nbod |nents the 1 nvention al so
sulfrow ﬂwdéaF eiof lmtalhsrsn at the trawitibn oreéal svlfide catalykt is frea range from

h nti
05555 458 2 Sout O FRB R Wi R R B e ustieR, R s Mg from
abdve OMJI 16 f) fiirdler COMPFiées ®n BENRYe ARAIR el dadBThdthIe ¥R ¥hcie

from Col urms 6-10 of the Periodic Tabl e, one or nore
COTEPRHIYS A SNOIT 1BPFS aﬂ‘iﬁhﬁ@ﬁ@ﬂh mgteds, oF Brixtrees Aheseqf; gpatomic ratio of

tra&%&mgta?tojsglfi}l? %1 tm: Kl F'% 1$6%}§fy§togr tih_é @nsft d%m{\étﬁlesu?ﬂfe c%'?:alyst 18

in &258¢ fio8) 0.6QMahé én Btorix katioeofalhe alkslmessakthinas], to ket isttion
the iron sulfides are reprﬁm@nted by the fornula Fe
mefakis dppee,rom apave)) foakige) Rirthes coprsezing () fuythey gqmprises
. 9Rk/4 act with the
Kf%#%agfﬁﬁgggﬁ?gﬁ atﬁfggét ongef%qbﬁggg%an5|tlon met al s
of {hsononembodiments, the arvsntioroalsaptoaldes,ih tomibmatien withrope or

and/or ( are deposited on.a suppart, .and. th
mof S8 oleDlodRar oo o aoite o et np et b Koo
cat8ly 8T8 f@neli % Shu. support per 100 grams of catalyst.In
some enbodi ments, the invention also provides, in

c oni mq onbadimpntsibe bveniorealed prokislesEn h@mbm@hon w1th one or
accor di a

mof SRR el opEiEh S hacooEet S kP ipy o or Ae B e

trafsigoselal Qfiddigharwk hpd’hfeﬁmfa b&hﬁﬂsdﬂrféldi\&lcﬁfe traadigdd mefals from
met al oxi de and a net al t toforma transition

Colyang| 6- bk phide Retiedic Jable, eneqrunere cp@a@mdﬁg)f pn@;or more transition
t : .
el RIS ARIESh, 18 T ol oAt o st

(c) icoin@risadiest @)Wbmbn&smfe&, (b)”lcdnlilﬁlsla LheRiRnEe onrox@é’lﬂﬁ@és wherein
nore hydrocarbons to produce the transition netal
thedignesuifidles areqrpigsentqddyy tha dormuiafesabs WhesprBis iexragge from above

0 t&b H?I f) ARfnaL b oL RAORY leed? lftér@%{mﬁl AR Bl c?l?dm{eéf ?%)uzlit éeast one

dlspe SI Nng nter e one or nore

of thy dmasidoi ﬁmmlswlsf theome ori rﬁoxreeammadn et stilfidesiglifont and/6x) (h) are
in ich one or ngre of
deposited on a support, and the transmon metal sulfide catalyst has at most 0.25 grams of

total support per 100 grams of catalyst.
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hydr ocar bons have a boiling point of at |east 100 0C,

(d) in which one or nore of the hydrocarbons is VGO,
wephEe3928r i xtures thereof; (e) in which nm XPaW/USk®4/042344

transition netal oxide and the netal salt conprises:

m xing the transition netal oxide and the netal salt

in hlrs@nmmlmdmaems, thieinventionedsonerpeides, an £erphingtiqiewith one or

[ aste,.at.a te
mofRSge mefbi SptoiSes o B el P AEREHER df FeliBq Bt fogming o
trar@itioh th&BPRIBddFaaly st cémpexigsh the @Iﬁﬁtﬁ&ﬂccﬁﬂﬁmﬁl@ m(xﬁl)g a ftansmon
which reacting the internediate with sulfur conp

metabexiie gnd aeetal sl islgrmedranpition izl oxideqactak Sa&tmmﬁggtreactlng

vy 5 ARy 2 O Bk 15 s
rea@i tA€ iritgnddivee Wﬁh&lﬂfﬁ{m Glmmesant:e ofionvd drhnaedllydﬂmaﬂbeﬁﬂto
t hat conprises sul fur an% g[ogen sour ce. ‘H(“i
progugsdhie frantidon metal piidaeat Msta(%( eIneiel onmslses an alkali metal
carG R 355 h%%éljboﬂ‘g)%sgg dlg'ﬂ%'i' En@theliB@riEi R4S tefone or more liquid
conposi‘t ]

I'ons accor the I nvention, an inorganic
hyd@eddrbaatvellilesit 1strbzmtecb\m1ﬂpthe$ehfur; (@)in oviecloonenmrmeoralok diei

hySasnenmesiess & Goi ot aba et o ¢ 6) TonERbionR g wdte of the
hycﬁbé‘a?#drﬁq?V@jQ Ry AR X bR tur & BeRbf; '(E’)’lﬁ vﬂh!ﬂ@hﬁﬂﬁg gl thsition

droxi'dés, or m xtures thereof; (c) oné or nore
metal kzide an@ﬂ&l mﬁybhalt@esmrlmenmxmgﬂreetraallsmmmﬁalmddﬁnd the metal

drid tures there
sot G ¢ gt OF i il REr s Boht € WGP Bt A Bpe g PR ata
tenfatdnird s a @ingRFRorR 1 50R5@°@] 46l dalt@nig@ tHeliri¥dtpakts at #temperature in
m xtures thereof; (e) one or nore am des of one or

a range érom ReN-p002¢ ,a(ﬁ)sm vaheh wsRcting the ipaegiabe Wihsuldur Gogpsises
g e Rl TR Bcndd o italt 63 SEE BlgedbdncifE ©F

tempREat e 1ﬂﬂ{e&aﬁgﬁ1ﬁ&um9 360 °Gnendsor: (@ thet foethet sorhprdses contacting the

Col ums 6-10 aof the ;§$I0dlc Tabl e, or m . xtures
catplyacapmrositign vaihe erdaised tha gergamtcs spiliandadydrogey spurce.

whef

L i Sy 15 b DUTHRRLLE TS it oo
mos®ali themetiatda ®s compositidyis dcemmling és thenmveantion] aat inpxgenic salt catalyst

t her eof ; cal ci u d/ ar ne ) a mxture
thab oGt GRS @ﬂ%?t%%@aﬂ e g e affalthérE e metl
carBOASS bHiigadel tHePSBE (b 88 HOhaRSIkHR Mt PRyRbAdes, one or more
pot aséi um hydr oxi de, pot assi umhydride, or m xtures

alknleer-eswth, mahaljhydnemé@sd prigwies t}@mqj;r (cy ere exguprgralkali metal

bonat e, sodj oxi d m
byt T rnei el ARy RS i sB s Berp ¥ (4) opg gp more
sul 80808 e 1k Snoré Hikali MERIN, 088 oAMBE: M@d’dsdﬁﬁne bFfimore alkahne earth
conbination with one or nore of the nethods or

meceé?lapo siixtuensghereefs fiong ox morerranides efrnesy moge alkab ppkals one or
t.cat t |
mo‘?éjl ?m{d% og?%esr’r(?rcr{l?r% ta,lll%lﬂgé légr(ﬁ? m?{( lfﬁa f mrgeth%s Eléé\g&fy\fﬂ G or more

me@ilOffod Celtmas 640 tthd m&;ﬂwl’ﬂabﬂ@ oa8 oaload ¢om[f&iuaﬂs boriertg more
an atoni ¢ nunber %reater than 11 is in a ranfgf(s@from

metply from Golumpy 6240 qidheskerioghs bble, ige mixEgsithereeiale ogp gr more
1n0§% %géélg!eﬁpmgﬁlféoémh&gﬁhﬁp féfl?cg)rrrl]@%)? ?16:\1861%‘?1[11? ggt%l?%e@?fa%s

hydlﬁtieecﬁlrmfg usbef the lcaialysmfh)adoﬂum, @osedimubpditums sdsitmm, oamaxtures

rubi di um, and each of .the atomc ratios of sodiumto
thefRAt LTG0 FHAEBESI B () AR BR ! BSPRISE) THhang & potassium salt

and HRIFA RS hSsaltRofhpti8d5tdsti carbonate, potassium hydroxide, potassium
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0.1 to 5; (d) at least three of the alkali netals are
sodi um potassium and cesium and each of the atomc
woatises3ng sodi umto potassium sodiumto cesi BAT/USDID4/042344
potassiumto cesiumis in a range fromO0.1 to 5; (e)
at |least three of the alkali netals are potassium
hydr'xelsj ammixturks tiexenf, and thesspdivmp salt ¢panpriseniadivm cpdonge, sodium

SSi um to Si u esi um
by RS B R i RREEBPIH b gt Y ficH s BB
e”bﬁlddoﬁﬁrﬁlﬁoodhﬁ@lts ANERvERtionadl S0prpvides, the Sombination with one or
conbination with one or nore of the nethods .or

momfpib%meth@d% OBRUBPAHGS AeFOrHBE FHPEARYBHON. A INFgRys falE catalyst
thaf‘ fug(e:saglﬂlt/ 1§1teta 1}15‘15 2%){)’(36 SIORROFHio B LA vna@tﬁ'lqlav{r&)an

rrses zirconi um oxi
atofidd Burbiber @ a’dleast rmigdﬂaﬁ alkﬁhl ecitad daving bamtonmic oxmder greater than 11 is

o AT Gl AT s o i e
an E'Eoéﬁéjfaﬁﬁ of Q&ﬁ to g@f&gélﬁ’tﬁ i$ a ﬂaﬂﬁé’fr@ﬂr(ﬂf ?dj4 1(®) ith@ast three of the

port materi al one or nore netals from Col urms
alkﬁh ﬂrﬁtabef art hediBer potdsstuiigdmdenbidiven, @and nmheofdbmundmtloﬁ of

one or nore netals fr Co 6-.10 .0 e Per
sod B SPGB BroOR b R TR PGS P B SP R b e from
0. 1'@@6(@ lkRhdt 1L 8f th'éBéﬂ{a@ihé’cﬁﬁ aredRivd, poRsSiua, KAd besiih, aind each
hydri des, one or nore al kaline-eart h metal carbonat es,

of thn @tomlc rasios ofi badiinrie pessitmysoditim Fyepsivet, did polgpgumto cesium is

o (BB BT S5 b B 5 S8,

rubidii &RBeach Bf GRE MRk Jfipbtassitg to esihepahssieto rubidium,
net hods or conpositions_ according to the invention, a

- ancessivritocphidium ésinegangeciprg- bioct-ude feed with an

g nofrgs%;ﬂjle en?@c%d% EAL ahY lvehdid alsd @r)o fd:é? ift @51‘%%5{1& with one or -
act Vi e | nor gani c salt
mo‘B&J@Bthaﬁiet}&idls yr caapasitied aceording tqDﬂlBSEVEmﬁon,f ansiubifganig salt catalyst

and/or (b) the inarg salt catal is contlinuausly.
 CorPRRRNE  &LHDRE TOHEIE, L) R BE MR FHBRRSE ATt okide,

calhlﬂ}he&?é)t a%h Iﬁo YdedBBinivhlo: S0y BRA16:, Wikhkin® rg%rrﬁﬁma iron

nore o s or conpositions according to the
oxidaymcktel oxide zaing oridey a:admltmabmd@anam}bs}’ okidlat orankitiyes thereof;

m s inflectio
and/G (53 the et Finc s Sk st o8 ot T glseoth Sopuspos 6-10
of GRPRARIEITaKIeIsne dithord B8Pbulds®TOhE bPMotdmatalsehie Caluhss 6-10
range bet ween 200- 500 0C, 250-450 0C, or 300-400 0C,
of the P@eo@m fhahlsdons ogheteclealitetn] cochanatengoner srqreabkal) megal

ating rate

B i
carBbnatés bn@br Rofeipgihatedfil netal Al dloghiet, che@r Boraalkxlieagarth metal

diffraction pattern that is broader than an x- ray
h}’@‘ll(ieﬁf@é‘qu@ﬁx etBerobf the inorganic salt catalyst

bel

B T T
mae©bfiitie tmevhddy ob torhpesitinsragestiingsatite mmmallo;l,sa mbibd mempnses

condltlonln | n. sone enmhodi nents, the vention al
copjpeiipedegudy e%afhbh.aﬁamrsmmlhc%%stéhatn@ esptalyile activity of the
[
nELRO0R AL EFPRRLIONS SRR Iyt PrAlR: YA, SRR e

mdrg’efril@s}aﬂﬂ catalysn 1sanohanmrslgt adided toathgerudadeadet er m ned by

TAP, and the
Tn some embodlments the invention also provides, in combination with one or

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

that exhibits: (a) an emitted gas inflection in a TAP temperature range, and the emitted gas
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contacting conditions are also controlled such that a
contacting tenperature is: (a) above Ti , wherein Ti
wOo0B806828 20 0C, or 10 OC bel ow t he TAP t enpepParmse00an42344
the inorganic salt catalyst; (b) at or above a TAP
tenmperature; and/or (c) at least the TAP tenperature
coropritel avaten yrperaind/og sirbox dioxides (b) al heatigansitimjo diterapergture range

vy LS st B AR 0 RO A ol S
calbi@eirf\ee Athefihg B2 Jf10rgasr tnifidk] (c§ aDHY petibire ¥ a kdhge
mhlch%r%@& is i UId or sem-liquid at |least at the

betwaen 2 LR f45£>h€ ma@r géﬁmne@aretof@aleaﬁty@@ °*Capgyx-ray
s S 5hab LA R AT Al S

catiipsrtelow 1 0@°TARdIR Peifirt Udirﬁhﬂlcﬁuﬁg] gorit bonmdultiviey paeB @l ¢, ahat is
at which the inorganic salt cat alaXHSt &)éhl bits. an
lesy Hiap deic gersuptififedithemorganye sl catahsk befor wndiionig d

h ape
P r o BFufity Atk BRORS ciforfall EHREIRE D BohBiBibR AR one or
motamf the efetiads or s@hpasitivas aacddifigtie thpdnadniion, abiovezabiGalt catalyst
n sone enbaodi nents, the invention also
tha% ﬁxfe B M EHOB A SRPRREC Gnee 1 drrmisted B, Tdfglg’ ‘and the
corﬁﬁfml%%'oh& Bﬁs ﬁ’@ %EB dbAGolied subetHapY g&ﬁth&ﬁlg t@xﬂpélﬁﬂﬁegﬁn{a‘} above

cata hat when tested in the
p@hdremITess 301%(1‘3 2@eﬂ€ pai °€ helowgthe T Alfb@mpmaélrrg nffhel inenganic salt

B NN CTER N T R T

indr@a%d saBQ@talfst. such that the inorganic salt catalyst
transfornms Tfroma first formto a second form_  and the
sec &n@bm@¢mb¢cbmﬁﬂéd—ba bivenigen #leq provides, in sombmatipp gith one or

mofée%r) et o O| nggpgsfltu%rﬁeacécﬁgfn%qg e 1ﬁ%ntt10 i r}%ﬂ%l %ggl,%gatalyst :

n Solre e nvention a

thait Br Bowlchatk) ©Miqwid dt seméliquidmp teastaft tid TEA Prédniysedsturer of the -
onposi tions according to the i hvention, a Lnoiﬂ%?m C

inoggnRe gl cataets and dhe 1 lﬁa’égamﬁé? It Grighysios spigiaty tselyble in the crude
( 0
feegglhgég% ng the "J?Aﬁ’ %ﬁ%ﬁrec\gﬁc < P{a @g‘g Agf teﬁﬁ)‘éﬁ%%s Rt n}lmmum
tenhpetrdtimerat whioch the 1nmgnl<£)sa([10:11t@samd1ibﬁsh%ai ¢oligted gad indiketiong (b) is a
) th ht of ; and/or (c) at nost Q.001 .
migiamal TF By 289 F 30 CDISO G ETFE h G ool 2C to 00
oCl z!i}ﬁi/érr(x)eﬁtléeeﬂox?é STOhPHRYindB%nid A1tS RAYH DBt it&pthiube HoRe 500 °C.
or nore of the methods or conpositions according to

t he In snmemétnbodimehts, the inventioroalse provisigs, ih agmbtnatlelawth@ms or
of cr oduct per product .
e e s ictan e SnBEHEonsRE bR b Heoh isMisp ot i it catalys
tha€ WHBh BRtdGA thY fbFn 0P BariEles e cAf pdsh ﬂu@i@ghrwptmoqmcmn filter, self-
COﬂpOSItIOhS accordlng to the |nvent|on

deformsiunder hayity and/pr Hader atprepsaie of ablgast QFWP%\Wh% heated to a

te%eg?%u%_r(gnilesrg? r?gﬂn(%; ?uco%r}ﬁq tg%f‘o@g%aﬁf"fgﬁ %gtngrspt?argfoqﬂﬁ from a first
forth 9Q0R ¢ RemOdrainhe seond fé0ikikkapable bﬁﬂ%urﬁfngrt@ ghedfitet form upon

per gram of crude product; 5:«33 has fromO grans to
coglimpmpighaimereapicolgatalystie 2r4ms, or 0. 0001-0. 01 grams

2]; n?lg %c?ntp glﬁb&flﬁlg}l@f th& ﬁﬁ{gﬁtl&{ a(ﬁgéj 5}o;vic{e§,)in Q@ﬁlbﬁlgﬁ&ll %fitjh%‘f‘le or

more of the methods or compositions according to the invention, an inorganic salt catalyst
that has, per gram of inorganic salt catalyst: (a) at most 0.01 grams of lithium, or

compounds of lithium, calculated as the weight of lithium; (b) at most 0.001 grams of
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of at least 10% greater than the ol efins content of
the crude feed; (d) has greater than 0 grans, but |ess
woOheos/08302¢ grans of total inorganic salt catal Pet/Useno4/042344
gram of crude product, as determ ned by nmass bal ance;
(e) has at least 0.1 grams, from 0.00001-0.99 grans,
halfdepcal@l4idd & Be greighs of hangd; BadjoB(cy ramestdr O0@Dape Pf glam oxide
of cr ude product; (f) conprises VA and the VGO has at
con 5.0.3 granms of aromatics per gramof VGO, (g) has
0. Ofhlsot e O mEAS ThdinkeRich é]é’cﬁjffbvﬂﬁs Gh sbmbinatién Wﬁth)one or
an atomic H C of at nost 1.4; (1) has.an atomc
morsf Gfthd metnide pr eqrepasitong pcqonding fqithe IRveagion, thy tqﬁ@lspr@duct that has
ycl i r nt.en | east 10%
at lﬁﬁsgg% Tﬁgﬁ ge pli‘?gﬁa Il%gn éfﬁﬁ{gal glgograh%[f i c content of
t helﬁoﬁ%eelﬁlﬁﬂﬂmeﬁtk)th@ﬁﬁvemmwlbmmdm g cambimation svithloat or
(;T{pr i se xyI enes, ethyl benzene or conpounds of
mogs phthe mstheds or e@mlons@ﬁcog@a&m eéwaléwwo‘aué% progyct that: (a)
hast % Flpsh b7 R A G DRl P, 01 Brab, B 0% 05 groms
mobk 0180 Iograis, fﬂtf)m@r Gdﬁ)Oé)l(Qlleg“rEms a(h@{)(f()rl dndDg2nt, 6r @OR00.08 grams
par a- xyl ene; (m. has, at

of gsighe gergr@mmw ek |<"D>el%§§frog58r§m§@aog‘?%m s/ §ffpor-o.03
grahﬁeordd é(g.l -0. Bf'[‘%rﬁ? a%fec%ﬁé p& g?r‘flﬂr@ udef r@J&WE} 1 aﬁ%'leﬁns content

ram o esel has™ at ast O. granms, from
of aﬂeasel(ﬂ%tgneaﬂ)eﬂhg’r theslefins comtemhod tl@m'u@a Eeq;r(dbrhasogreater than 0

! BRSES b B i RS S DS s,
as BREFAA b Pkl 23R8 Qe) He&qtlt Qast®. { bRe%, ABnPRDO00180.9R grams, from:

tenperature of at nost -30 O0C, at npbst -40 0C, or at
0.0de(k9 grabG fodn 0(6:9 Srga@nmf V@@sner greppof quémmdtlcta(f) FemBtises

vt i o naf AR O dyiphs PERHGESpAI Sy RILL RE g.001
gradds o¥gedm 0. IQQQ g@hﬁﬁ’d"ﬁ” di’§tllh%1 Zl@fhﬁ a}&ﬁﬂlcg{/&mf@ft nl’d)aphﬁi‘(&l). haaman -
oct ane nunber at | east ] east

atoga L ah B0 15 ARG AEthe faids Shor 1) BAS BRTORALYOF FRE gromatic
co%ﬁﬁtg}qtat L?# 1%0/0£IJG m)g# ﬂgf%&%gkg} A: nﬁﬁ& @Bﬁtleﬁlsof HE crude

as a vol une
feedh@) ha§mahodyeh6 hng @fdngpties that cctrhpni‘set)d)@nesgl ethrpebapizenche

crude f sone  enbodi ment s ventjon al so
coppelaeLst Vibeg%% Aotk OB PRl SRR Shams of
beﬁ%hgcfgﬁt« 0105501 | @SS RbRI 018010 hRE of Hié@dﬂijd@ﬁb fidm 0.5-

hat conprises contacting a crude feed with a
0.16arathy of oxtlm-fzyiem, and troml 0.p0cdgrems oh mrae@frqmet @r)shag at least

0.0@bﬂ Eangsrqcigum 0‘&1 gsa{g}sfpgg?etsﬁz{rﬁ%glrpﬁ%es tgﬁseell A% (ﬂgsel has at

lea 0.3 gfa%kt oﬁa&&ﬁaﬁ&%ep ?Mﬂﬁoﬂcﬁ@ﬁl () KeRaMeastlw. @10zramb, tedah 8bove 0
for transporti ng conbi ning the crude product with
to .7 gramis ot fram §.801-AE g@me oﬁkerqsenﬁ,e(pémmpm eroseney pefkthe

feed.to [ bl end sH
ket pL@aTE e FebEDraGe e oL bERLTET bor grym ofgrosene
and/bP& Fre&ad poidt dthee@petdrrPsOm wedst H30T, anosy- 40’BC§or at most -50
distillate fractions, and producin transport ati
°Ct (s hag atdpashf. 0D b geamsohiat bastihbe@instd mahtba,f(f)é@mpéﬁ%s naphtha,

GRS 0 SR Pl R BB U s o

beSithé F&egrﬁmt@n}ﬁpﬂith& canroeta@v ﬁﬁmﬁ&t@as 1ehstor0, hinleast B iat least 90,
nmetal sulfide cataly
and/or iso-paraffins and normal paraffins with a weight ratio of iso-paraffins to normal

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

than the volume of the crude feed.
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In sone enbodi nents, the invention also provides, in

conbi nation with one or nore of the nethods or
woaopass®s ons according to the invention, a crBA&US2004/042344

product that has, per gram of crude product: (a) at

| east 0.001 grans of VGO, and the VA0 has at |east 0.3

gr almsoote earthodihénts tpeinventim abfo proddes;, i) cembinatiest woh 0og or

ol R UES Ehm S § e 3E}o 8335 e g3 Ao
con®cRHE a Qfude @B With 2 2RIy fBARAtHCaL %baudt ifigat @3bmpESds albride
grans of benzene per gram of naphtha, an_ octane nunber

prodéctafurthereomprzinga fr)combinies e cardemsodist Withs-6rude thakls the same

Lt h wei.ght rati Q.o he, .so- f he. ‘o
o sy A e Lo A ARl okl ) combiin
the QridR bréhRiwitht ceud® thiitus theahme onrdiffeearit franftite dnadeefead to form a

boi ling range distrjbutiaon of at,. m)ﬁt 204 gﬁ é4868 OF%_, )
blenfpnitahis thr REMETHBGIAGS: 40) TRSHPLONERne, s aHE PEIUGH G Fctionating
e SR L s AR S fion
fromis leadt offe,of tie diktiltansfradtiods; fnfljor §¢) wiemsthe Cat@lf it ig ndrassition

K , d the k has: 5 f
megf g}ﬁggg gabtalggr tr@artlgl&t]gq[ g%gc,ﬂ?@éﬁéta]aﬁ&ﬁgc%%%sg 50 ﬁ%rgg%?%egals from
theg&ggﬁigﬁhfgaﬂsﬁﬁﬁ%a yse of at most -30 0C (g) from

granms of "atom ¢ hydrogen per gram of
c onpomintd ammhodfhynts,ghe tyaatémsas prowidds, de aerobmatiers with anel or

napht ha, i ch, when.conbined, .h t..nmost 0,15
e B o B e o R 3 B A s,
per/BHAHh OF B#UAR Prdlfie € $a)aih thaBERH0 INGamé iof VIBD-a6:a TV STh4 at least 0.3
hydr ocar bon gases and nafbgt ha, whi ch, when_ conbine

d, .
grapisrf ataseatics ppragramfofe GAH(b) aplgrd Of04 Lraips pf diesediagethe diesel has

1o of the. iso-paraff 1 he, n- ]
SRR e B i AR e
. theGfapiatha: Mg inglat Aios{ .5 ghdigs difsbnearrjeo pmmbt iuphthaaadoctane number

nunber of up.to 3 conprjsing;.olefins and paraffins

of gijleast ExepdT ifgrivErEnpb-pespifing ptha perght QP! S pettins
[ egh ;

to y8hisRediind o SR RCRD oI G et DO Lpra griningure of
corapeheptrthdtthans a woiling aangarditributioniyd at most204CL) (40ME), endithe

.a weight ratio t he olefins to the C2 paraffins ..
miftgreiped st ost 0.3 ars Shustimaeh b PR ERR P Fato of
atohfié Hfd}ogéi%%'ioﬂifc carbofr3n theWdgipBifioR oVed bt 1078, bPatGhost NS; (f) at

C3 olefins to the C3 paraffins is at nost 0.3; (k) has
leakt (1.8 gmms obkerestmepdndahe kerasane hagGy lagptdh grafms) digsomgtics per

APl .graving {nar e.from1l o 30 at C ]
ere S SN o OisBi 5 P ST B e Baft 30 2 g from
0.0900TPP Silatrls O atotld hpdrdasrehdrighsm ©0 Béapdsitiin; (i)non-condensable

hydr ocar bons having a boiling range distribution of at
hydrosarberogasendmaphthanybichy whetocombiged dayg & mgost Pdyp grams of

drocar bo W th. i 1] ' [ ' (i
R e e e
noM Y626 RO rbb i a8 edaidl iaphiths, anigieh, divisdnr dolbiinedn cafipride iso-

most 204 OC, from 0.00Q01-0.5 grans of olefins (p) .
patgffissed nHwmadiing witha WeiEkt Ao phihgdsodpasaifing in the A-isratfips in the

[ fi f4.
coffified Pl B HRekon AR of MmBU L T the,
hy%lbcﬁb@%sj Wish a (:ar%)oﬂ Mdﬂhbé:ﬁffglpzts S\gotﬂrj]briaingoblleﬁl_marrdqmy%afﬁns with
i stributiaogn of at npst C.that conprise o in
e YMBSEPL () T PelCa) A &CIE T0 (hGamAFd b B grsolefns

to 112 combined C, and C; paraffins is at most 0.3; olefins and paraffins with a carbon

number of 2 (C,), wherein a weight ratio of the C; olefins to the C; paraffins is at most
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internal olefins of at least 0.4; and/or (r) from
0.001-0.5 grans of olefins per gram of hydrocarbons in

wa 2003063928 r ange di stribution between 20 0C an#CR2A420@042344
In sone enbodi nents, the invention also provides, in
conbi nation with one or nore of the nethods or

0.2;ccondyr olefinsand paretfingiwith 2 earbere nymbertfi3d ), avheraiya Weight ratio of

0 ttathastlest
e BRSNS o DB el 5PN, L] SRl ol 0005
grallngf’(f’r)t hd3128 oy gfrzh&nglink@lahgérﬁbﬂll I to}0patl 3590,1 ) haustntmhma;tro 00001
or cesium or mxtures thereof:; and/or at | east
gragg of ttal eV E 58 ?@%Offceﬂmqﬁloadﬁ%?ﬂ’é%ﬁ% qor%ﬁ%ﬁ 8
net [ t &
hydF&delons Rabib@ bl ol BuiBiicd S5y mAPHLIC RS FARE bEm 0.7-
0.98 ghod, (63rltyﬁrdmﬁrbbhsawnthw&milmgrandetmbuhmbofﬂdnwt 264 °C that
features from of her embo of t he i nvent For

havexpamgran of elsfiny byd ¥roGagbAns i #ﬁ%&an&f‘agh Fbu {:‘%Bf gpost 204
°C ‘f”fl'otntl1 ofoﬁ?tot’% slo® me{ﬁ%’ gﬁf%aﬁoﬁ@ Wltﬁmhﬂ@ﬁhée dllsﬁ‘lbutlon of

rther I ment s, oducts are obtai nab fy
at naosy 204 °€ hieat nempnmhsolaﬁ'mk amlstheméeﬁmémaw #tdchsh 8,061 gramsm terminal

N T W T
204653l E&hﬁﬂe@feﬁﬂ*%&ﬁ%wﬁs Rebea i@ e satidf ofttéveniRAIRSETHS to

invention wll beconme apparent to those skilled in the
integnal obéfirts OIfh‘eleb‘é ek, iand/of (1) frenf GO bW%@ar@@pﬁ@lpﬁ@s per gram of

nydipairorien Aot b AT, AP "

enbpdiodmfdiResd thamveMipsalsd pavides, ig onmbintiingwithene or
crude feed with a hydrogen source in the resgnce of

mogmef the methods @ggqnwtynp acqsrdiag s thejavengpn, a cru product that has

-at lgas?g Cle tFL- (c?étalﬁrsfs Lofh fi&ﬂg TRL bEmBte eﬁﬁ%ﬂtﬁﬁ@fals? g&t\ggleed@?/mat?%ast one

a-contac contacting the crude
of the h}kﬁh@@@ﬁls $sopotasiunt) ritidiupt; s eeshien ofr roivares thnmeoé and/or (b) at ..
cat al ysts produce the total product, FIG.
leagf e R TIecc Y migisES bR SBRF g AR gHE Al sulide
and? hon with a contacting system FIG 4 is a
schematic of an embodi ment of a bl ending zone in
conhi ﬁmﬂmnﬂnw&melats,dbattuws thiony spepifticeambodingentgof the gnvention may
sch an ment. of a _separatio e, . .a
be GORPREL I t&%f%%}%ﬁeé e heSime it Ob B Ve e "% e,
feafifr BB dne @mbBdinRRPRMY BB BbmBinedWith Rht8red Grinagdy cithe other
systens. FIG 7 is a schematic of an enbodi ment of an
embodiinentsonduct i vi ty measur ement

In further embodiments, crude products are obtainable by any of the methods and
systems described herein.

In further embodiments, additional features may be added to the specific
embodiments described herein.

BRIEF DESCRIPTION OF THE DRAWINGS

Advantages of the present invention will become apparent to those skilled in the art
with the benefit of the following detailed description and upon reference to the
accompanying drawings in which:

FIG. 1 is a schematic of an embodiment of a contacting system for contacting the
crude feed with a hydrogen source in the presence of one or more catalysts to produce the

total product.
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system FIG 8 is a tabulation of properties of the

crude feed and properties of crude products obtained
wonwwoesdhedi mrents of contacting the crude feedpeirius2a0he42344

transition netal sulfide catalyst. FIG 9 is a

tabul ati on of conpositions of the crude feed and

conPlisi2 is ersshanativcof@ooiienaatidempntod| @G@n‘@@h@g @@t@aﬁl ﬁ@@ontactlng

el L ETRShHED12h S FEL A B IE oA BFRl Lftee

theltgah@dtih@n of properties and conpositions of crude
products obtai ned from enbodi nents of contacting the
cr ulKG fids@ sehermaticrns anembefliment ohe searaignizoge incegmitiyagion with a
|s a graphical representation of log 10 plots
Cm%?g%g UWrents of emitted gases of an inorganic salt
cat gi(y. SCI is waeheisaticaifpareaibodinenasf ableadimgrede hycobMination with a
FIG 12 is a graphic representation of log plots of
confpiings¥iiePance of inorganic salt catalysts and an
|no AL ARGE t
o DAE S ot E e lirkelf of BSArpARRGAR, AR RhY stem,
and@bkﬁ&mg&aﬁeon of Iog pl ots of the reS|stance of a

Na2C3/ K. 2COB/ Rh2 st | at i t t
o THe Sbeqssmamaimomes it shutlialp bR SHPes 1a
IS gy @rﬁﬁﬁ s&ﬁ%mé(}%f%%ﬂﬁﬁﬁirﬂe’ht 8f aRIntdorldBEHRR mSsurement

coke, liqui rocarbons, and gas versus vari ous
systgnalr ogen sources produced from enbodi nents of

con the cru feed w h th nic salt
cot EfG B histation Gi5prosis et frife TR Plcbefs b orude
prodabis BbtaRRUGRIH 8B odialehtior Q@ﬁt@&ihgﬁﬁgbﬁfde @éedokitiglthe transition metal
products produced from enbodi nents of contacting the
ﬂﬂﬁddd@dﬁéed with the inorganic salt catalyst.FIG 16 is
f..co
o EBn SRy Tt E ERORER ol (iR Fa R RGEpPRALS of non-

corfRhedbYest yilrocurliaRis dbtad@ldtfrond embodineats cfabhiaciing Whictuee kel with
i nvention i s susceptible to various nodifications and

- thedrangitigrnejd spBidesatakysbci fi ¢ enbodi ments t her eof are

sh O3
vor Ha é%‘%f#?tﬁ‘fﬁ?*%&t s B8 AGR: AU drbducts qbained
frohpesbaliments of straadtthglibe andefest oath thh &tnditien ohetahbuifde catalyst.
and t il ed description ther i nt ended .t o.
{6 Flisrarasbp Ao e d QIR Phic SR L gitted
ga&'é bf Qtplrfo?fdnﬁpﬁitrc%fa}'yst L 88ud tBhBEabRE) ds AefebnfRY 8% THH.

nodi fi catTons, equivalents, and alternatives alling
wi t BIG. this asgrapliic represensetiqreofdog plets pfithe eesistanae efinprganic salt

RESEAEo = BUTOE R AT T w—
teriprguiet ai | . Ternms

FIG. 13 is a graphic representation of log plots of the resistance of a
Na,CO3/K,CO3/Rb,CO; catalyst relative to resistance of the potassium carbonate versus
temperature.

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

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

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

refer to one or nore netals from Colum 1 of the
woenispdsns Tabl e, one or nore conmpounds of one BCTMSR®@4/042344

metals fromColum 1 of the Periodic Table, or

m xtures thereof. "Al kaline-earth netal (s)" refer to

oneFIG: 16y atabeltidrs of capmpoBents prodRcest fromeenthndiments of contacting

nor e unds_ o al s
the FRgiieg i Do SR B Boe G of SHTRE SpffsE
t heWwRAE the itNMddtioh &f SisGepkiBletb 9B 6uMSSifivitidns and&liddhative forms,
refers to American Standard Testing and Materials

speeifip kaibodiments therbef are sherephn e RE sxarRle imthe dragiges Wéwﬂl
t
ner PR 85 I SRR FASSEEke 58, RO Bethdilod

thatath® Hia‘i‘wﬁg%f&d depded ﬂéﬁcﬂgﬁorﬁﬂlemtmde nfoemdended mjhmpxrthﬂ invention to
napht erosene di esel, and VGO are as determ ned

the pg:mp\gmquv@t jgli on' tl;q:qong,a%i ntep’g?lé}sgo cgvessil
o Al B, 5 R bR ST BTt

presenti@eicaduced and/or retorted from a hydrocarbon

formati on. Boiling range_ di il ns for the crude
WMD L Eﬂﬂgﬁs‘iﬁi—ég&erm ned by ASTM

Met hgdlsn gﬁﬁgc?lmeﬁfyo? e ﬁ@%}ﬁfo\% R dé?&ﬂie@ efbin foRbRMet Bl Terms

hydrocar bon conponent s or exanple, paraffins,
usedﬁerepaaraﬂéﬁmsiasdbbéwms napht henes and aromatics in

e B R L RSt 3R e e T
onddG @8R G0 Ms 0F oE bdre3aShRGron ol 1 of iRl ticCRible, or
in kerosene Is as determ ned by ASTM Met hod

mixpeies thetd®nst ed- Lowry aci d" refers to a nol ecul ar

h th '
ol chllhd oAt bO-ERRRLe AeBIhaR G o rete

Peﬁ&il@@ml@ fon80F hioye diapouinds sa@&mrenafe natale froimGolonmt Dofsthe

from anot her nol ecular entity. Exanples of ‘
Pergydigs Telle. o witupesdBareofacl ude hydr oxi de (OHT), water

(H2 % (IB%Q% halide (Br , CF 5F ,

bi s?ih?/ﬂfg% E@éﬁé@can su?tf ate (SO4 2 . "Carbon
nunbes TM et ferssto tAmériantSedralhrdilestieg and Matarlabsa at ons i n
a mpl.ecu] e

SRS E AN N NI N TR ——
e e s, coke 5 B,

t ot Altom\mhgtitogclﬁ pqobntdgﬁnndwéomm@athﬁmglemﬁeﬁagh pf gude ﬁa@dxe crude
pro%act, nglp%tha, kerosene, diesel, and VGO are as determined by ASTM Method D5291.

“API gravity” refers to API gravity at 15.5 °C. API gravity is as determined by
ASTM Method D6822.

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

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

is as determined by ASTM Method D5186.
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"Content" refers to the weight of a conponent in a

substrate (for exanple, a crude feed, a total product,
wono@/ocsuzsle product) expressed as wei ght fract POWUSR004/042344

wei ght percentage based on the total weight of the

substrate. "Wppnm' refers to parts per mllion b

wei ‘PronstedLeweyt dcid efeéars ta omiolegiloe entBy vathibe ﬁblél’%%’i donpig a

ange djstribution between 260 0C and 343 0C (500-650
pro{?ﬁ)qgé’?& ?rllﬁilemenﬁ?yesel content is as determ ned by

AST IRitbRd o WABSEe” rdfirs to b i@l ehtityshitas bapdbleadabapsing
with a boiling range distribution_between 204 0C and

proens fiow gnedisr e8GevY calityo Exgmplgse! Brpasted-Lowly bagt rpude
by (R PR A HF RO ARG oy @ P T Bt
(HSDf 5, enarbifab (30ANNi ng cal orinetry. "Freeze point" and

"freezing point" refer to Lhe terr&ger ture at. whi clh

f or TearPehoenbe T ederate fhedoighpimbred caRoen AOmMSNg MolgeHIg:

A chfjr(%gé” ?&Fﬁ% SlidsSoRRiiey SlrPbMRREoR¥%oRRT a8 86t vaporized under

efers to gas chromatography in conbination
prowés lsomditienss pléhetcontent oficoks Harsdletramatedrbyfreass balanemi Bresweight of

as descrj bed by. Pearson in Jaurnal qf Anerigcan
COkQH@%%e&%th ‘SB‘@P%‘%%)FPE@%%‘?S %@ tota] weoighi-oT mpuyt @f‘taﬁ'éﬁsm s to a
wel ‘i’@(;né&ﬁt’ §erRto ﬁlf% %iéht'@fgrcelﬂﬁﬂnér@ ith Q&Bsﬁraﬂé%f&%ﬁamﬁ{e,@a crude

is as determned fromthe val Ues neasured for wei

feeder toteh paglaciybr hymide geduet dxpressgh as peighefraciipn Giwaghitipgreentage
by ASTM Met ho 91.. "Hetespatoms’ . refer ) .

basgd PR SR AR 60T CEFP o CREY TSt R Garth Perdi by weight
St I UG{ekd]® réFrs Fo RYHoQEBSIRANIth HBbIENG PArRERlistdRitdAtbetvseed60 °C
determ ned by ASTM Met hods E385 for  oxygen, D5762 for

andi 43 BHSR0-6EATF Dat L) I MiPas [igsgh conteny ify asgiskeragigd by ASTM

ef.ers, 4.0 hydrogen, and/or a conpound and/or conpounds
Mes&?gﬁﬁlfgn&t he presence of a crude feed and the catal yst

r eatbistibatp? faférs @ hydto @gieonstvattomboitingeange dismitotiod detween 204
the crude feed. A hydrogen source may include, but, .is
°C i 347 1 (4996 “Thgd SR L Digh e 3tz deFermancd by ASTM
MeBY 19570 %}%lwga?%cme%%en@%m&el.p ropane, butane,
pentane, naphtha),  water, or m xtures thereof. A mass

bal 4DSE” refers o differendiat sransisgsalotietriet anmount  of

hydr.ogen pr.oyi ded.to. one.of, re .coppounds i h .

o LR ! D eing Toift, rIPEPAFE RPN i wt fopmgtion of
crysRIERTRARES REuwd i BlighidC A freimisbialis adil@BrminédPby ASTM

refers to the Institute of Petrol eum now the Energy
D2B8stitute of London, United Ki ngdom "I so-paraffnms"

sSSP MU B
di stHhRIWakO R Wemiond @4 described by Pearson in Journal of American
Chemical Society, 1963, 85, p. 3533.

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

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

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

when in the presence of a crude feed and the catalyst react to provide hydrogen to one or

28



10

15

20

25

30

0C and 260 0OC (400-500 OF) at 0.101 MPa. Kerosene

content is as determ ned by ASTM Met hod D2887. "Lew s
waeiah/osseBers to a conpound or a material w t hPCiaIS2004/042344

ability to accept one or nore el ectrons from anot her

conpound. "Lewi s base" refers to a conpound and/ or
morestoarpoahdsiintthe ciude &sid| iA lyyclr@g@mw@ r@mmcludﬁ, h’@brselot limited to,

GO0 BB SR o S RSB g

buthed Pertate) nBphtha), Whi@tiod nﬁm&ssrtaerecsief@ fifasé Balance is conducted to
conposi tion that includes one or nore corrpounds t hat

asseps dhq ney@meunt ofydiresr #rQvedndde 2pe PEMQFRICHRRAIEdS i1 the srude feed.
0C, «
comartatis At reis 4 £ BhBSurith it Etpbited a BEk otidiarl an
am@mn”pounds that are liquid at STP vvith one or nore
conpoun s that are soljd at ﬁ/l rbon
Res| 10 &oters tire I)nsﬁaf@#e}fé)e%relegmqa%w ¢ §n%gy i of London,
emai ni ng after evaporation and pyrolysis of a
Un{st%gsia%ﬁglgl MCR content is as determ ned by ASTM Met hod
D4 53Q0-partsdifune’refer tcﬁfrem&ed@hhydawwcdabydrcm’qmme nts with

¢ LA SIS B 80, 5, B 005, o
°C gﬁg&?n@ @4&)0%0”@?'%({ M@PWaDZ@&gsene bbAtMithig as dié%&ﬁ’ﬁﬁedl?y ASTM

el , vanadi um iron, or conbi nations thereof
Methdd/ V2§85 . content" refers to Ni / V/ Fe content in a

sub rate, /V/ Fe content, i s as, det
bgaigsrenigaronpar & S B RPN A P g o
mo%ﬂée&ﬁﬁls(ﬂ&% fndiBdr@bm@burtd. ude feed. NOﬂaCI dic" refers
to Lewis base and/or Brnsted-Lowy b

pr opleswis dgse” Nplrscio trerpapneangser m@t@n@lr\gﬂh the @bty edangte one

.Orr%?%egéct%ngw(én%rt r%mﬁgﬁgpnents that are gases at

errpera ure and pressure (25 0C, 0.101 MPa5
her ¢ igaf Hedrocabeny eefet ® Bglrdcaiidhy hating Padbah himbdrs ied emge
to nor mal (strai ght chain) saturated hydrocarbons.
fromcdctofhe nunber” refers to a cal cul ated numerical

r epuﬁ@ﬁﬂtlﬁb& » flferks Rfa gﬂh#%ﬂ%#‘m%ﬁ@ﬁ&éd &R di’fmd%e EBhPbunds that

f uel onpare to a sta reference fuel
aredautldtateadaddtmperatuset prefsurea@h£Ga0.161 bﬁ’adh@remﬁftﬁ:radferred to

TM Met hod. .D67 "Qefins,.refer.to co
as ST s OGO oo s ies & DO RE0R PEOT Taore FoRgungl that
areA@ld AS TP HERe oPMbredlotpdhdd thil 4r€ Soliat S"I'PS, trans,
termnal, internal, branched, and linear. "Periodic

TabiMicrogtaben Residusd (PECRSM eIy bt quaniity phearbonsigsigye remaining

afterhe%allxpr% G gﬁd pyrglysw of a substance. MCR content is as determined by ASTM

Method D4530.

“Naphtha” refers to hydrocarbon components with a boiling range distribution
between 38 °C and 204 °C (100-400 °F) at 0.101 MPa. Naphtha content is as determined
by ASTM Method D2887.

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

“Ni/V/Fe content” refers to Ni/V/Fe content in a substrate. Ni/V/Fe content is as
determined by ASTM Method D5863.

“Nm>/m>” refers to normal cubic meters of gas per cubic meter of crude feed.

“Nonacidic” refers to Lewis base and/or Brensted-Lowry base properties.
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Uni on of Pure and Applied Chem stry (IUPAC), Novenber

2003. "Pol yaromatic conpounds” refer to conmpounds that
wonedswde28Wo or nore aromatic rings. Exanpl es 8€T/US2004/042344

pol yaromati ¢ conpounds include, but are not limted

to, indene, naphthal ene, anthracene, phenanthrene,

ben? btomcopdmﬁsmeble gasy rdfeb‘etqzcempp@@ﬁem/or Rasgitgedf compenents that

t hat . have, a bai l ribu
o G R gho0e B b LR S U BE MR b e o
as ASTM)Met hod D5307 "Sem |iquid" refers to a phase of a
substance that has properties of a liquid %@ase and a

sol i a-Herrdfies orfer renenmsd (Wiieht cipimrivsaicd hydropitbprui d

i NOK« » t

phas g)%{}h ﬁxﬁgyé’r ggléeggntélsas g:b};gb%dﬁ?ﬁn%cﬁ }ékfe\éelﬁgt%ri %fft e antlknock
prefeuid of amdtoofubbasthgared tS@FsEmdﬁﬁlf efederice fﬁélamdaeﬂ@hl@te@ b&ane
nufE et of as per barrel_ of crude fe Super base"

eoinaphthy ings detergyingdhyt AR EM M@B\Og@ﬁﬁpe hydr ocar bons
suc hO?éirﬁafé‘égﬁkQﬁn@B&&l WoitH fih- %HSFC E&@gﬁ 'c%on double bonds.

condi tions ers to a total aci
Typegpofadefad indudd, bt are awslihitadyto) cisf trdf@—tepemag nﬁtmm@l, &¥gnched, and
in of sanple. TAN is as determ ned by ASTM Met hod D664.

"S%AP" refers to tenporal-anal ysis-of-products. "TMVS"

r ef epgriddic Tﬁﬁ@’sfetfé@'ﬂo ffr%t}%ho&h' habRes spéé@%d lB}e{hE stebBtional
conmponents with a ling range distribution between

UngargofRyre At 53811@&1(1@51@&& d@ﬁ’ﬁcﬁ:)) Naver@betr@t)OE/Pa VGO

cont. s detern ned. b In the .
cont ERyalsiaf R0 SrrRh ORpoR B acTibin p Gatr® Sromati
rmgh aExdrhple\6f pody Hemett dmgilinfiPinchide) MR ard dot Pimitddo, indene,
np05|t|ontested|s outside of the limts of the

navltth% enfe ERiBERCeRS phenagthrers; hwottmplﬁ@e,raéé ditieprethisphens. .
t eSt“RE Que®4& 1%%@?@%}%{&1@ {ha o?ﬁn&%?g 31‘58%‘:16 D& ge 538

others andardi ze I'ng e e consi der
°Cefj000/&) and.10 DM as édtehanakisy AS@M NEthoeltIbssdy. may be

used, Cudes be produced. and/or retorted from, K .
hyd SEHBER coRtedP hgss GraPrigRee tgi‘?fdlaﬁ REPCEieg o p liguid. phase
an&h YOEFpIBLE 0 S8R %ﬁl?tiﬂée S Elxérﬁ{)lé & ggﬁ hidl 'in&g%{iﬁ%%}t s include

Crudes may include crude o I zat |
a slumeyl andéor alp;hasa thatrless al qomlstembytaf for exanplk, toffy, dough, or toothpaste.

nong ns alts,. or canbinations
Cher 80 B FetginTe RASERA qUEtE 8% of Bisuret et o SBide drehlo
Suchggp e@lk&sb"’ Zefidrs @Na RYerRf fhefcadepfotdtate BYdrBEPHIn¥REG as
to the oduction and/or retorting site. Stabilized

pargfiingend tn@andgrrhw@n@gndlb@e*,n distilled and/ or

f t t L

b o TP iets (a3blel 8 pbilp GpRRNEN i oy of KOH per
gran@ (1ge) 6ff sainpldd ULANIS af dedérmBneing ﬁSTNﬁM&fHM D664,

distill ates VGO, and/or lubricati ng oils).

Di st TAPatalens to irennpadlsanalysis-afprodictst i mited t o,
at m’fﬂé‘g rét‘érs%%{ah&dlgﬁ LR BkRgds and/or vacuum

di st
“VGO” refers to components with a boiling range distribution between 343 °C and

538 °C (650-1000 °F) at 0.101 MPa. VGO content is as determined by ASTM Method
D2887.

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

may i nclude conponents that have a carbon nunber above
wo 2005/0g82Bt i ties of at | east 0.5 granms of conpBABMISS004/042344

per gram of crude. Exanples of stabilized crudes

i ncl ude whol e crudes, topped crudes, desalted crudes,
stamﬂashtddetdsttngppmhodsrthai@sq cmwsldcqunmaleth) thhesfershoed testing

refers to a crude that ' has been treated

nw%ﬂggg?ﬁg? 30 | east some of the components that have a

boi thjags RAY BE pRAILEN 3R/ @ Ge@tte® fibtilhyMrecadtich doatamiag formations
pical ly, topped crudes have a content of at nost 0.1

andqﬁqnﬁablazedwdémd@ 206 gefreadtty, sobid, semirfelid, apdi lighithsCiyfles may

QRO er gram,0
inc S TS P55 U Bl s LRGeS B Pon
condt@ablel gagsh, Whidel@sltd, or benbihanaRahdrest, fromcths ¢aideito fatn a
treatnment facilities by transportation carriers, (for

stakilizadrade. piush stahilization ak eften pcci ph §F Progiipae t%rth%@ductwn
EK@?% gngﬂggg{ nore unsuitable properties that render

vant aged. D sadvantaged crudes may be
unagiabidizedtradéstypichliyahsealok btdn(ﬂlstdlwdramé/ior fraciraily distilled in a
treatment facility, us inpartin | ow _econom c

trea\vapwefaflamtﬁ@rqﬂ%a%tmqsg%peﬁ*%e‘w FRECEI MBI TapgS distributions
(for BhAntpfe, DHGIInd fa?sfuu GbV &&d/%f 1a8tic Oﬁtﬁg'oﬂg)e%ffsﬁﬁanon includes, but

Od i sadvant ed cru eenmed too costl
is npt hnimteda to, hﬁms@hmd dlstdtaﬂmn rrnetthcaﬂatand/i@r weuum distildftion methods.

|s t a crude but e not
Undhgffe] iy Ugfteconnied stablina Spidey it s opibgpep @i Fave o
carQor?mEﬁbe? abve AR quahBNdstof a@feaé’tto slo? cofhpoRentPpetgram of
Ni /V/ Fe content of at | east grans or at | east

cru@e OEmn@f::aw@tMIMeﬂW@bs péﬂu@r"&bﬁléﬁmdfm tepped prugles, slegalted

nt of 5
e e S T G
has@ech G85td QudBlh@aaWastGbmeas ltlﬁh.ke)nﬂﬁfneﬂﬁ &mt ahvecd bkﬁﬁng gdint below

an asEhaItenes content of at | east gr ans

35 s phdl P bNVEe aﬁ@felrgwa% dypically doppgyl caldm:b@\@&ﬁomm 8f atgpost 0.1
gralnesh%tmcgs’t 9%5%}@&% orat 18424 %rgﬁl‘g“@f Ql.flchcd'oﬁgw%nelﬁg pédgram of the

i'nati on n soneenbodi nent
topgédadidant aged crude nay i ncl ude, per gran1of

di sadvant aged, cr yde, | east 0.2
| eaSPmp st@ﬁ‘&z%%wg?s gpmpsﬂleaﬂhﬁtéﬁgwa’%sﬁoﬁkﬁﬁ &S0 b
trar{sﬁ_gft%}’ﬁ) » coVerfionh18R3 mht S AT ggfanﬁﬁo?{a@kiﬁ‘ caﬂri@r%ﬂe@&bﬁple

ments, di sadvantaged cru has 0. 2- 9 grans,
pxp@hx&:-s{)tr@cl@;msmps); rOtherer0dds lavawse of mpmwu@abé@progrzm tfat

nt cr.u I n. certa
rengip By Al Gt eei Eed e RS P S ABORP B 2r ude,
tra@%ﬂﬁﬁ%ﬁcaﬁl& Uddfdvdr aRiatBett fdilist thus afparfin®8 lovd E@i®mi@Value to
| east 0.005 grans, at least 0.01 grans, or at |east

the @hs(agvgﬁm crLEies Tto aenaguel value gy hmycli thet utpseryoiithat ipcdudes
the%!c sglg}é@é 3}% éee%hé tcr)ﬁ g%?lag p e '}1&% El%ﬁ,?p%:nn bd/or treat.

di sawpaﬂieagﬁahs@dvuﬂta ed¢rul @ty DicRdd, Wi arsnot dilnite@asta) TAN of
0. 005 %rarrs or at Feast 0.01 8rarrs of hydrocarbons

at lgast A.-Sabbeiseasiiy of aidepst 82dtars; BLAPberapiy wbetimest d9.08 adatpl N/V/Fe
corggrg 829[ l%&st% 0%386‘5 gf g‘fs 0?21 iegﬁg) 0dd1 %%ns%mﬁv /AL ek gfj’ﬁﬁ of crude; e)

rars, hydro ons
a td/lsaltH’éte’iloehéml; deIGerft@Iﬁ gﬁleast 0.005 grams of heteroatoms per gram of crude; f) a

residue content of at least 0.01 grams of residue per gram of crude; g) an asphaltenes
content of at least 0.04 grams of asphaltenes per gram of crude; h) a MCR content of at

least 0.02 grams of MCR per gram of crude; or i) combinations thereof. In some
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di stribution between 300 0C and 400 OC at 0.101 MPra;
and at |east 0.001 grans, at |east 0.005 grans, or at
woeassioe201 grans of hydrocarbons with a boil i RgTUBDEWE/042344
di stribution between 400 OC and 700 OC at 0.101 Mra,
or conbinations thereof. . In sone enbodi nents,
embp diatbnim tisgddmtaged emdmyahcsludd, pet grdm, ofpplivadyardagedfcrude, at least
di sadvant a ed ru at | east
03RS SE s {15 ghiys 850t ahedio™ BiaghiofeiBlsn at teast
0. %rb.llﬁs af h@idulenﬁh é@ﬁg@e&b&ﬁmeb@tdlwavaﬁtagéd 408 ha’sQDz 099arams,
101 MPa in addition to hi gher boi | i ng conponents.
0. 3%}8@@%11&,@ 014H@ 7 grasagieiaptidupepr @ram ef Anadvaptagederde.ofn certam
n nt h_hwdrocar bons
em%?élﬁ%\ﬁ gﬁg %&igfgg%aﬁgﬂ;%‘g? saayacnt e\é cféeemag ﬁve a sulfur
comtsitadianteasts). 00:1! grafy,anlagaioey gtdﬁﬁ mwast 0!0!1 \getens, PEAL least 0.02
gram of di sadvantaged crude, up to 0.9 grans, or up to
gra899 grans of hydrocarbons with a boiling range

dis
o rrb? %aﬁgﬁtg&dgfm&é g%llelé]@% ¥ng>§urel JF H;yﬁfcfcaib%ns h?vna%a range of
bomag pgimasn Ibfsadiuaﬁ&!@ﬂ@%dgﬂda% inctlele, pdr Qrﬁﬁ@f d&g@@uﬁt&é@?ﬁlde at
drocarb ing r e distrihbution o
leaatto Yosramgs et U1 P{%g BR At A s d}ygm%%%@@a a
bofhhg@ﬁfgownb&tfdn%%mﬂ%o@taamfoodtﬁﬁ@vmtm&% feragt%m grams,
up to 0.9 grans, or up t grams of hydrocar
at heagt10.095 tgnaMns,m)g at keag®.(di gems bﬁhydmcdnbttnmth 8000 rauged

st R regAgOp G B 402G ELOFHE B Bo aPest H¥h et Leas

0.008tgrah s o et lebsit 0‘(11 &Qalhé)of 1Sy SRS dnk WK 6oifiR %e&i‘g’é @8tribution
countries and e(ﬁl “ons of those countries: nadi an

betajepie A0 °C vad 001 &L ah0.¢91 NBepor @nQ)ln@mms earepfCal i f or ni an

.. and a ' a

- A gé‘pn?".r‘}r‘]%%lﬁ{’%g @Jo’r‘%g%bam %édccgu‘gezs [ als%lngf gg peﬁ gram of

dist@vaptiged agidesat 14381 @160189*9.&1 &édst 0 @bf @ﬁmﬁabﬁﬂ&&ast 0.01 grams of
| raqZagr os, Kazakhst an Cas ian, Nigeria Ofsh

hY@ﬁP%rb%leﬁ}gaéﬁﬂlNS rrmeﬁé%rlbmazjaéwﬁ oy Qmé%wl D@?ﬁiﬂ addition
h T
to ey MR B " RREABE the iR Pk (o) RECHE 05
disedvadtaged maide t hadntdnh of euch dgdroaaboas ceqitnadst 8.2fgpams, or at most 0.1
tr ansport ation and/or treatnent. A crude and/or
E9fiSsadvant aged crude that is to be treated may be

r ef &f §@ahirt OmB&Iimehil d(ﬁsdcd%%jcaged-r&@déérrh‘%ﬁnglﬁﬁg éﬂPMrapﬂeof

t opped as descri bed herein.” The crudé produ
disadentaged grufdc,om tor0ehgnamst orafp tptﬁ)é%grame of hEdipcaIbmnsgmth a boiling

g AR kg DG ey T eyt iyt b AR Lo may

als6 iRBeTe, p& dridg of AlshSHRRIEN BAIR! R W@rst 0.861 Qxfam\é\%i’"hyc_ﬁ%éﬁfﬁons with a
Intermedi ate crude than the crude feed, or closer to

boi{ing range disiplnionmg apleaiépp "es Ilmf:ersu@ ambedimgatst isadvenieged

d hav nce nom . c val.u
orb 6y LR, oL SE SaVIGlEe EBARART0 SRORAM Corlf i g0 erams
of Bydiek@rtsraduit a BEiYind ﬁmgéﬁisﬁﬂﬁltl‘@h bbtweef S00PCRAd 1000 °C.
pre-treatnent, thereby enhancing refining

ef f Extaples ebdismpvaniagedqradastthahopn bp éeefgé using the processes
desgﬁﬁéa ﬁéﬂélh%ﬁélh@eq bufj;ﬁrgr%ﬂhk t&f"tto', glﬂdesaﬁ%%e following countries and

regions of those countries: Canadian Alberta, Venezuelan Orinoco, U.S. southern

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

basin, Brazilian Santos and Campos basins, China Bohai Gulf, China Karamay, Iraq
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atnospheric distillation to renove inpurities fromthe

crude product. Methods of contacting a crude feed in
weacewvodanee Wi th i nventions are descri bed her ePQT/US2004/042344

Addi tional ly, enbodinments to produce products with

vari ous concentrations of naphtha, kerosene, diesel,
Zagnsl KazaktS@n Qdspizhn, Migeria @ffsgmeUaitb@/ Kingddocerth fea, Madagascar

onvent i onal oC s, are described. The
nor@} %@H%&B’&ﬁ%gﬁﬁilp th a hydrogen source in

t NeTRERSEN 6EdRAIVARLE cEELMAY el cE teddrysdrSes of the

contacting zone and/or in conbinations of two or nore

disadyantaged erydesariel that fheswwdes artrsappiable Sor tramspeiation gag/or
N AT TR
“cri@y feb@ N THe driige feed ﬂﬁtyfbéﬂdpp@dtah dedegibedbergiani Thesahde product

catal yst at tenperatures in a ran e from 00- 500 0C or
resgltiog 4001 wetment ithe eypde &g énusa"rgdms ﬁiﬂd?%earlﬁéwgable for

P NES B0 b
co@@bﬁhdtﬁg piiopartiek nﬁWle’e"Eexaé Oiterenedinié exudekhealthe oratlafeed, or closer

formate. The total duct genera I in | udes
to thsrs‘eqresppn@ag agopemesmf ¥ sutde g ¢ ¢ tiyd eﬁ‘lddtgﬂehﬁ have

enﬁaﬂ@e Ic' \yb.gue r-gbﬁﬁ e@&ﬁﬂﬂg LaluB ok H{éec‘fudé‘i%e& I $&l® crude

uct t |qU| m xture at STP and, in sone
proelutmday”rh-:rnteﬁnem yvmthdcsarob on pre- mwtman‘rethﬂmb}’@@hm%mat

nmbod th t 1 d/
R s e R S
atn?d% h&ﬁ: AR {0bn &Pk ove lifipEBtidsdtdin ﬂ’(&&dcﬂdﬁﬁﬁﬂﬁct t he

ds may be entrai ned in the |iquid and/ or vapor
pr oMﬁtlediSd)lﬁ eontactingrn areds fegd M acsprdared With mvisationsrire descyibed

herlsgf t/gﬁgcﬁfi rg}lr eac% o({l er?ts {)}od&% rs)rt)ii@ctg %ﬂﬁ%g{lou%ﬁérﬂl%aﬁons of

reactors

naptthd, @3k&1es diebe! aﬂM \KGOLJﬁ’BﬁhTaﬁe S geaahllppoducket lh&edventlonal
with a hydrogen source in the presence of catalyst
tYHeﬁéfméesée%ﬁ@di@é‘th?éd reactor, a fixed bed reactor,

4 ,
con Q URM% 'fé’qd%é;}{ Feegorﬁ?c@éﬁ iy hgcgroggﬁ e dlf\ tﬁ@%ﬁ%nce of one or

reac oW reactor,
mozeof ‘me bﬁ)ﬂalysEXﬂ ambemcmfg AnESARoT modonténagionk of tW(Z@tdn@Ed
reactor and an ebullating bed reactor. Contacting
coRtaHMIgZOBfs typical |y i nclude tenperature, pressure,

Cr UgesJiRebnbd AMents Ot hy@o@8Sdurdd 19 Wendr@sll ﬁ?ﬁﬁle This® generation

hydrogen source flow, or Conbinations thereof
of Getyduigen gowoniay iinohederthy rdaetiarootiat ddableaipartiop phthaceudg feed with

g pipgan gt S e thico 2 BhRBE6 & 560 86 Bon,ic o
fortPRy RO Uad/dk dHEBYnS. Ilﬂsﬂ'ﬂ‘ge@lbrahbﬁ ohﬁjiﬁr@may include the

source is supplied as a gas (for exa dr og
reagtien ofastl¢rshe porsion of Heriayrgaric nszdt pasalmtnﬁ émé St @r@hfzmple alkali
e%al de feed will generally range from1l- 16, 100 NnBW,
m Ny, 3-4000 NnB

The total product generally includes gas, vapor, liquids, or mixtures thereof
produced during the contacting. The total product includes the crude product that is a
liquid mixture at STP and, in some embodiments, hydrocarbons that are not condensable
at STP. In some embodiments, the total product and/or the crude product may include
solids (such as inorganic solids and/or coke). In certain embodiments, the solids may be

entrained in the liquid and/or vapor produced during contacting.
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50r 5-300 NnV. Contacting typically takes place in a

pressure range between 0.1-20 MPa, 1-16 MPa, 2-10 MPa,
wonroes/0839y®a. | n sone enbodi ments in which steaRCTAIS2004/042344

added, a ratio of steamto crude feed is in a range

fromO.01-3 kilograns, 0.03 2.5 kilogranms, or 0.1-1

ki | Agroatactifg sensdypicalby inkiudesyr weactof, aqromtien dlsertactar, mutiple

rate of crude feed.,mn e ffigie t intain the
poliShE i i Snbt g o et el o TRt by e B o
cort@Aalcrdd@feedrivith 8 d§8ro28YsoRée @ttht frRSéncB @Pehlytiiaclugé aktacked
vol ume of the cont act%)g%pzone. ypically, the vol une

bedytfeaetpy; adixed bgd reacione BRushhiredriank waconfCHIgY, a gpray
0, 0 . . C i .
reali i Hnd B i, SRRl ORISR AR CSTR inctude a
fluidizd®ad ecaofor and alelhiliatingbedgactof.or exanpl e, argon,
ni trogen, methane, ethane, propanes, butanes,
pr ofhasnaRangiioas tpically iglves emperapre mseurerpiade feeddlow,
totdl ﬁ& Pﬁ&x&v?rgg’ifdex?c% D ﬂ?&@@ﬁ s cé:ﬁ%,a&téoﬁﬁ)ilﬁi%ff,ﬁfﬂefle%@.
used to produce the total “product as’ a vapor. e
Contaciiter domditioax ntag be rcankeolfeded psadupé g cifdle paodlicewithisgecified
contacting zone 102 via conduit 104. A quantity of the
Propefligfyst used in the contacting zone may range from
1- 18@nQF e BtempeBir RHP range f8nBS @800 ¥, 360680 9C 258400-600 °C.
per 100 grams of crude feed in the contacting zone. In
In gabadamante ibwticheint lsydregai sousnatis srpplibd asalgesd forexaimple, hydrogen

crude feed . to | ower t Vi ScCQsity.o he.crude. f eed.
a5 FRELGRE B AP n Ao Ofiie by a5 heloat PaH SoETRI F5s from 1-
16,000 Ninf7inQb-8000 N6 inf B -Z2000ENH0/20°Y b125 -6 00 S *Ym’L Oddenthdling typically
certain enbodi nents, the crude feed may be heated to a
takeseplpes imraressure 1angd keaweemQd-20d1Be, 1at6 MPas2-190dPoEr 4-8 MPa. In

sorfE L AR i 05 BALO L S0l LIS 8/ nee

frobﬁ).gggtlﬁlg%faglcs:a(l).OE-I,IFEE‘ki&igﬁ%rﬁ%,!olfl oa-r &ﬂ@;axfnrcﬁ“ mdiﬂlol p&Qﬁlo@@m of
or - .1 N SO e 0|rrents_,te at,a st IS

crude fisin Stlow e#e of erude {ked rpavele sihidcientdn &a&ta@dﬁt yolume of crude

feel %{}%%Bh{égti e b0t 1488094 Hﬁl%ait?@‘%, Bf‘&ﬂleé@? §%‘%i %%h%’ {otal
may be heat to a tenperafure of at least 100 or
volamelof #st cod@OtifCzmrei diypicallyihe woluotei adf ridetfecdcinrih@cdntarging zone

. 2. ically, t feed be heat ed .tq.
is {080 00050 B ol geleiecih BB eber Tagomeggpdens
corltAbtRE Tay HHRRAL MR tHe Hresbhe® ATaddAdiRas) éﬁ;ﬁlgt 3} é‘}?’c{mﬂlé,)&trgﬁng nitrogen,

Is aslurry. In certain enbodi nents,  TAN of the crude
mefhane} ethapeiwopangs,daithngs,ipyepenes, ibhtenesd ot tompingtionsikeresfude

feed into the contactin one or_.exanpl n the
Cr ubi 18 R S Bt 2Rk of Sl BRERY e NFBp G paocuce
theltbtaPproandes b vaporl Afe 4RQeFeedéxitd QRrdd FeduppB! 10aldnd SatetS

of acidic conponents in the crude feed nmay be forned.
confpeaing gpnmi 2ovia spnduiiedd. ) weantitsef the caalysiused incthe gaptacting

2o EBAGAT pa ™ Bl B IEr Sl SO s 4o arams
of dredsifees iiathd edntactig ono.us sertatn @ABSAEGELBG ditrat haP be added to

M Xi ? i n contacting_ zone 102 may be sufficient to
theictrderfped dpwerihe iscomtytddhecands fesd. i some ¢abedimets, the crude

fee{l %ﬁfgfsca&&ﬂ{o&c‘#or%ff #)P%(ﬁrtacltiﬂg GEhd i WO S cBain
east a portion o €

embodiments, the crude feed may be heated to a temperature of at least 100 °C or at least
300 °C prior to and/or during introduction of the crude feed to contacting zone 102.
Typically, the crude feed may be heated to a temperature in a range from 100-500 °C or

200-400 °C.
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catal yst may be renoved from contacting zone 102, and

in some enbodi nents, such catalyst is regenerated and
woeensgesh28 | n certai n enbodi ments, fresh catal ysCTmsgo0bo42344

added to contacting zone 102 during the reaction

process-. In sonme enbodi ments, the crude feed and/or a

m xIngomedmigrdiments.ghel catilyst is hembined yathi the smilde fesdtaall yratsferred

i S.introduc i-nto t contacting, zone as,a nmul si on.
to ceipcl PR el T RS iR Ry 38 1B T Fafbimture of
at 182k 10G &t 8} MIEANBO®IC Pkt ifirobiubHoRings Edifacting zone 102. Typically,
feed/surfactant m xture. In sone enbodi ments,

thesrgsi PeBRY bs hewb & SmPRENEnTN & 988 P2 Ao BIGAr Hily400 °C.
In SoFT RS, 00 oy ARl R P Bl Lol e Bliments,

TAN éfthe cfude f&4 Haybe redlcedayior tdint@dyastionrof Shed@yde feed into the
Surfactants include, but are not limted to, organic
COTRAItRE £PRY k9T cxampleg whenthe grudedfeerd/ catplysfwaikiura ischeated at a

ol _ | .
tegfREAYR ¥ R 1 G MP C OF 200360 0t Y el P el BBmponens
in ﬂs(éla?tvﬂéféedanmyfﬁmnaﬂ.t Ti@fog%haﬁ%l Gftgha@% alkgietalte h:za_tynemove some
.sul fonat es st apur ; ri rporatjo
acidi gPmgOREIS ot the brirle fﬁe 4 rigues iheyTAN etpcgw?q\%@ﬁo
Sur Embddnghts GRE t@llﬁlqg feedah BN cofPRRRISE 16 F&atactinguztone

U S A), or mxtures ereof. Stabilizers include,
102ar elixiog id ¢camtdotidg zoge Hi2eniy besdcienito (ithitlit isefarativarmf ¢lzd catalyst

frofp b UM TR (RO, TRaRdin BRbARRILD A lyast agrtion of the
catdl§51S8Yy bdleoed frolfEsMEdclng QAU (D, ARBinReCMtddanents, such

conduit 108 and conduit 104. In sone enbodi nents,
catplystyis regeneraiddiand 18sedayn eiriade empodimeats, Hpdy etalustimay be added

oW C ro W E€atit rol val ve 110 may
al | iwscatie éraB&timanteaht tide Gfedtand/ofangkivad of drode 08 eitiihithe y

. 108.to_be recycled to conduit 104and/or contactin .
nozggRic splizatalyst SdpEORIsBOHItRrEIstcontagtiphPRNERS iR GMwRQN. %}f— emulsion -

ma) B B e VY onl B M gk e oLV Rl rSREE w2 cpude
feetl Budansm ahiknge. ZimpenikEMmbodimeres, tasstabiléreb Gdidded tosthe emulsion. The

recycle conduit, 106 be.a gas recycle |line. FElow
e iRy I ST GO0 e 15 LB PRt { G
TypicaYy, b e’f}ﬂalsit)ﬁ %{nycreﬁhﬁcs'tduwfo% <]y %ayls%o%uf@ 5tdagd, 0?3 days.

constant volunme of liquid in the tcontacting zone is

Surfadtarttainebde, Yui agoms listed do,roegemsc palyearbestydintacis (Yenax 2010;

MRS R JORG G50 A CT 8 S P EROHE S, B
dica®ok A faftg ag@TBIACED 1850; e Wi stics $pbsihIRgPSidadd@iodp),
instrunentation. Gas inlet port 112 may be used_to )
petedleunpsaldafiatas gHostRPuriA i d graent S ouparatiem fhatlotte, North Carolina,
I L f fieed
RN S G Sl LR e S IR

mittite8 thepufl Siabdliz¥eyinbladelrtlatedotlimied &g didihydéheamise (@adpich
to contacting zone 102, In certain enbodi ments, an

Chergisabe.; Mibuatkes.sWVisaensit bad) #diorapenogtapplgming(d. T.ddaker;
Phiﬁ@sgtﬁ%hN§§f%er%rﬂJ$t,% ort 114. hi sone enbodi nents, at
ast “a’ p of

ortro he total product is produced as
vapBecycle conduit 106 may couple conduit 108 and conduit 104. In some

- to C%Egcaﬁélﬁ?&’@chqréig%l}ﬁ%g&ﬁ% SFodeRl duit 106 may iInclude

embodiments, recycle conduit 106 may directly enter and/or exit contacting zone 102.

" Recycle conduit 106 may include flow control valve 110. Flow control valve 110 may

allow at least a portion of the material from conduit 108 to be recycled to conduit 104
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fromcontacting zone 102. In certain enbodi nents, the

total product is produced as vapor and/or a vapor
woanisaicsi2eg smal | amounts of |iquids and sol i dBCTUSR004/042344

the top of contacting zone 102. The vapor is

transported to separation zone 116 via conduit 108.
andfprecongacting pdneal Ry dn sgea cxbodioentspa conddasihg aditinmy be positioned

T TR R -
cord@dingzohd H0L. dInRJ@ﬁ&Q eﬁ%@ﬁﬁ&ﬁs frégBleldoadEi@ PO®May be a gas recycle

contacting zone sone enbodi nents, the vapor

lingy, DaEITH G EHAORES 169 arbatiiig coum tzmotomdifumes
corfcrln ¥8he Yool 3« 5Btk 3B lurte Fr B TR 1@ kaliEAfe Dnis

magﬁamd)flncsmﬁenfb@ddnedm aGabdi@itialle gtlectedeolute rhig cyfafq@id can be

produced fromthe top of contacting zone 102 incl udes

mafl}t%iﬁ‘?‘bmé @C@@a@wg #ene §02. oA golumeosf fgedipecoptactipg gene 102 may be
f

ol 4 BT Sl ESCILIER 3764 uB0% A

additrerpoftitie hydsrogén gdnececamdion aﬂdmgnqi reassgs theldredsiekd dsthe crude feed

and/ or used C | vs ude residual crude feed
engipinotiaciont ThE Bpiorak CobmPTSSEm 1N Podd 7 s
all&QQﬁcﬁgoﬁaﬂst&ﬁlﬁ)ﬁf n%tlhg zb®4 102t N c6ht H%n%@ﬁiﬂféhh %lasous
par at |

gases usi ng standard s on tec ues
strganpid momm Bite epradciing anne % thm@hatcdnmntee pertdi 4I.d e

oduct eiver 119.via resu
e bRy ol < St phine ot B B otofiocHd os vapor
froﬁtlrtszlmeuﬁg 2Nt In CEHR eRbOdHhts! 816 btdPproddd idBbduced as vapor
I ncl ude one or nore pipelines, one or nore storage
and/eyi 3 ¥aPop p@t@nmmmlltmmwftlumd@ ang geléds| fsom ghe top of contacting
[ e ipRAL S
Zorgeglrggr ;@'é 38% {}%E $8I‘ted r% é%ﬁg%%gglnl%é% Cat nduﬁﬁt())ﬁ Th%l gatlo ofa

hyd?&géiﬂ;@uﬂﬂe@d bﬂﬁe févddn @gﬁtﬁctﬁig Aonel@ 0?2 and/6Ethb prgure $n the contacting
transp orted%i;o ot her processing units (for_ exanp

zonegpay Rechapged toentreldhe vagor and/ar Figyid mbm?@ced o the top of.

corRh@ g)z@ﬁ‘éjg%f Iﬁ%ﬁ%@leﬁ‘ﬁ)oﬁﬁn@osnH‘?ec\;a:qglg}’n%gﬁferd;l?cﬁrég{eato P £o

con I'n certain e
cordandiihgzohe tH idsludes athenst.0geams, atiisast Ofhgrahs, stdemyv@d grams, or at

teat LS Bf Pl ol s s PLGHNT B O Cotitbrahestimens, the
vapo? Bﬁfdﬁ&é@ﬁ‘ém thd @p o% cgﬁﬁétﬁfgszoﬁQ DRGNS B¥EL 6 B‘]O@zgrgﬂﬁ or 0.9-

treating crude with one or nore catalysts't
09§rgm@0aud€qlra¢1uq§p@dgr@mqfi¢mderfa§d be a liquid, or a

id, m solids. The.crude ed, ma
L Ah B0 M08 00 0L R e LA 1D S B of
theRBh@EtinERbEess.t MBe §d1idd Qndl/BL Gsekd TataBEEINK P thdlidRITediB@al CruddFeed
feed supply. Conduit 104 may include gas inlet port
and{grroke.n some enbodi ments, gas inlet port 112 may

L T

andghded sty MindahbsephReioh td@hﬁlgﬁésacﬂherb@ucﬂeq:ﬁ@dd& &xitsIfe@aration unit
crude feed may be contacted with the catalyst in

HGwuheatas fyde awéuqfoycm‘éerdwd’m@nduﬁ di &l The wawiéing cruqe product
I
may B8 %ui : tffﬁxgs&)t%g?tg@{w%tﬂé (% l}%e?é?é?llt @%de?)&(g{lugg?etcgﬁfer 119 may

ortron o be re
incindabae bi mgrezmpedinkf 2ne Ar Moxd stoRgt halks, oAE btithege ttehﬁp&l@ttﬁh
roduct gnd/or ol i ds and/or _unreacted crude feed
VeSé $,t0% combinations thereof. In some embodiments, the separated gas (for example,
hydrogen, carbon monoxide, carbon dioxide, hydrogen sulfide, or methane) is transported

to other processing units (for example, for use in a fuel cell or a sulfur recovery plant)

36



10

15

20

25

30

contacting zone 102 and enters separation zone 124 via

conduit 108. In sone enbodi nents, a condensing unit
woryswe3pesi ti oned (for exanple, in conduit 108LTHUS2004/042344

allow at least a portion of the mxture in the conduit

to be condensed and rec%cled to contactlng zone 102
and/gy repyglechiorcoptasting aanedl 021 via eandili 130 e fbertiane pmbodiments, entrained

solldsGh o? li fﬁﬂgiﬂ the gUI t dé}ﬂfrréﬁy 983 Iﬁ&%ﬁQJsﬁlgl slte[ﬁ%al%d oﬂ;hyggg.rle

enbo ts con y PheTude a ter
sepamﬁtommrghcnhr(fdr ekampley filratibe, deotrfiggdivadetahembiane separation).

t 124, t | t t f th d
or ollfet? SRR eEaE sy Ram Aoy tﬁ%%{ls'@ﬁ}%e%?%wgb OB pre
cath%‘L‘%l ky ﬁfoduéé"a R 9%&%@%&( Qy Bk ‘EE uidh6r 4 ﬁé\ e &P'%ﬁh h gas or

i hcl udes solids, "'the soll s may Dbe separ rom
solidst dlhe prugd dietd sy ergerstoatrdtinglzew 102 e pandait ldi)|4. In some

ey SRR T8 Rl ARt s s Gt 1o anay

1ncﬁi€l@ § filetdoRATDI MabdR eﬁf)ocﬁﬁfeﬁ{s}’éc{s 1nl'é§§6h ¢fd ﬁfay %ﬁrectly enter
or coke. In sone enbodi nents; a portion of

corg@@élg zpge é% dnaedainfenthedithents, steatn ipledgort 114 maysb@rmed to allow

s AP} R 3efina Pl Bl BoB 58,505 bk 4 QB

cathlfstS0 FBnt@stipdioRe N0 to HrodeH e bREuZO N sdMe eMibddiments, conduit
conduit 126. The recycled portion may, for exanple, be

10G ¢ty deasi 2 portine OEFhﬁd@ta& productriel be Frcieled eneordadting zeemE02. A
m1>gt91?e tBQLr 1n<f:1H&Jst1ffé to?ég %?@ﬁﬁ{ Ay %fTsBﬁdﬁéJgiq& lﬁlr@a%%%tcrﬁ%y fe&d e)glts
Via condul .

separati on zone n certain
commglzrmml(.ﬁ artdhenters spargtioncund 1 yiakenduin 8o dhtseﬁhet 0

crude oduct r.ecei I.n sonme enmbodi nent s,
em@%ﬁ%enﬁ BeTdensngIe ey fae @opHORRsHOT RmPHe I eRRdi '166) 10 alow

at I%ﬁﬁg)oﬁloﬂ‘sz%&ﬁlx%retlﬁ e%h@l!ui’%t be &33@1%6@ Bhd géé:?agd tdcontacting :

otal product and or crude product my
zorselfarfat Buthasprogessingn fracattajmehbodjmientssepprlatomiuit 106 may be a

tech for exanpl e, sparaing, menbrane aration,,
eSS b0l TEPHBRes RO BB Hote & TR removing
parfi€leafidiele @AM préduct.ansported to other processing units
(for exanple, for use in a fuel cell, a sulfur

r ecbwepyrabmamne @Hh@trlec@t @@e@,@nmé therdrtde product may be separated
/ | ed
fro&qg?lto%q rgc{]u%t gl{h%r c% simfl or o Gt P gn Wé}é:B &E Pt% I1?1‘0Cﬂ¢11c‘[a1pcludes

zone. 1n’s

solideathé s@hd@@iiaty Mepira&dcffdmﬁi ﬁlefte@ﬁpﬂo&ucﬂﬁfsfn@rs%daﬂ%ﬁﬂ Separation
the crude feed enters the contacting zone. FIG 3 is a

technigugrdfor exgnplgnceatfygitinnn filtetion, desprintian. siemhspre separation).

SORETRIN, Y, S EATLATE DL SO0 . one
emh(mhmanﬂSJ aporaiys betie bA%s (s tepartddnfréth @ tofal produey) .In 'Ehlﬁe

e f ee(il enters separati 1on one &32 via conduit 10
emﬁ?ﬁj 10Enis, 3 d§aste pyHen &23 e tofpl pragugt agd/gpsalids r’inaé(fbetlﬁ@’ded to
corfeli4 484 LEEE:, '11§S(§§@§ﬁﬁ$cﬁﬁileﬂt§' t%%otﬁf(aagﬂ%icglesi?g 27 daaédngﬂlt 126. The

technlques to produce a separa
recyslelt paréioh orey, fof hxamsepdreatoatbinsdusigh fheetydel faed andeenter contacting

e [ s, incl.udes, a m xture of conponents wth )
2o 0P A GUOGHRSR | DU PH Blocaet Pttt Fgpiation sage 121 via
condgA3b8 1?rpce9t§1rpermbdcﬁ&n§19c§rqh@ %ﬁg Ef@iﬂhsma}abpﬁéﬂsb!?ﬂecf BEEcrude

di stribution of at | east
product receiver.

In some embodiments, the total product and/or crude product may include at least a
portion of the catalyst. Gases entrained in the total product and/or crude product may be

separated using standard gas/liquid separation techniques, for example, sparging,
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Typically, the separated crude feed includes a m xture

of conponents with a boiling range distribution
woetosaesn2800- 1000 0C, 120-900 0C, or 200- 800 OECT/TISe004/042344

hydr ocar bons separated fromthe crude feed exit

separation' zone 132 via conduit 134 to be transported
membr:m;erseparpﬁm @nd| pragsurcl radustiort. rlaspmerinbfodondrits, itlesseparated gas is

ities orrbl na ns thereof. At |east
i BfsRY oG Prois S p s PR Wit 154 FeRL el fovery
plaff Behet BrocBEteh LRI & c%ﬁﬂﬁ@ﬁf‘oh@ fhef6B) A1DVokIEey¢lcd 16 AMbntacting
136 to be further processed to formthe crude product,
Zowghi ch exits contacting system 130 via conduit 138. In

o) 0 s.. the e ct produced fr a
S e R e R

befotd the arele lfé’eﬁl dﬂﬁf&ﬁ theScohtaetiserehea F1GI 3 & f chemBtic Hf MBhhiRliment
crude feed. For exanple, the crude product may be

of & srPBraYIen ZRNe ML eoMERAtON A hepriacing puvtem; Cpngsting system 130 may
be EORLG t g&éﬁ 1t0'0%9d)oP c&tﬁ’étﬁg‘%g&eﬁﬁ%% S xﬁ?%rﬁ #1851 and 2). The

VI SCOS bet ween VI SCOSI cru

crude &ﬁf{éki(mtamskphi‘aﬁoﬂ zemoRI2t wia odndulitel Ot Ul eepaﬂ'diﬁ)nrzeml 132, a0least a
for transpartation

PORIRh P e U i opreed 351G St SmR Iorhchgtiues 0 produce o
sepaPRQAL B fee@bndh %&H@Jx sl AheQbpdthied g%ﬂg i n ébﬂ% ¥bdiments,

contacting syste I'n certain e meht's
inchelas b naxpos 0ff @mphenth evitbradseling wdge diseibutien obattleast 10H°C, at

130 via cqonduit 13 nd ente | endi zone
a0 i el R et G, PoRie Bhes SiBBE BRSS9 °C.
Typicae Ry RebiGted Pudedtdt MBI 4 MiflR HcofoBers %ﬁ%ﬂ)oﬂlng range
streams (for exanple, a hydrocarbon stréam produced

distribyibios épfa‘fean iLeo-1660 %é26f90ﬁ6€eon:2(19d@0f°€e d&he hydrocarbons
s AP B B S 5 2 b 0 Btporcao
othef prdeessR@thnits/ ttidemerd FadilitidsU§t6S, %é ftt%[l&ﬁ:fs,, ordoghbiiritio e RAT.
directly intq blending zone 140 or upstream of the
‘bl eAd et ety phthe seriated qude f@&ﬁ]e%ltﬁ 8ePatAioB @PpmlA drad enters

coﬂs%g%%%?stélﬁ 130 Vﬁ‘&?@({ndﬁ 1§ ?8’ bd8e FRRE ﬂr%gess CPS {fn?gfgegcgude product,

may neet specific product” speci
whﬁ‘sbeaxltﬁ contpetogdsgitemd80ivia caidunri88i ncl ude, but are not
gravity, TAN,

ted to, .raneof r alimt of
v. sHhomgem ithee ﬁgrqdﬁetrraaﬁuce#%@nbﬁ &rvge deed by any
mefHo8 WeEdrivRY hbRis HMdBd wHANErddtOm¥ id tmaﬁw afs ot ﬂﬂ”fetr&t B&m the

transported and/or processed. |In sone enbodinents,
crudefdedn dlor exangdedhacrade poodietgnashlee coomtinedt witly apnuk;émmg a

G A B B T 305 S SR betveen
the VRICOAROHS tHBYruae Piciiubt MidIBOVNESIS J Hie cridd. EReaBRIEng blended
pot assi um hydr oXi de. The recovered nethanol may be

produetinaele wlmhleaf@ldﬁrfmsmrﬂtlonrand/@r treathent f or m a crude

or Ul PR Phsrhetief of sultpiicdt §Pa EBLPRRR dihdiniizpae 140

and @@hctitig 8y dtéis 180Iicdckidm dnsrdimeithan ‘Riastfﬁ rtiélﬁ? of me @fude product
nost 500 OC maﬁreduce TAN of the crude feed | ess

exitsieqptagting-gystens 1 3G vig cordietisi and snteanblendivg zmqﬂoofln hlending
zomeARB! ﬁtliea%pa f)QIQﬁn of tﬁ:eocrmderba}gﬁ&q 1s\'\éot11t\911{i‘ed with one or more process
streams (for example, a hydrocarbon stream produced from separation of one or more
crude feeds, or naphtha), a crude, a crude feed, or mixtures thereof, to produce a blended
product. The process streams, crude feed, crude, or mixtures thereof, are introduced

directly into blending zone 140 or upstream of the blending zone via conduit 142. A
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contacting systemin conbination with a bl endi ng zone.
The crude feed enters separation zone 132 through
woaQnhncs92804. The crude feed is separated as pPevius®ip42344
described to forma separated crude feed. .The
separated crude feed enters contacting system 130 .
mixihg sysihin owndgilecatdbin omgardﬂmﬂéngﬂmdég- ér}izlf: bkended product may

contagti ng, syst.e. 30 apd epters, bl endi.ng. zone, 140
megBs A PREEY S Cidons s SBr ARG Ploguslpac i gict Mieagdt but are not
limie@ &% 8 Sarsdel F i h Mgl 6f APT gideisy, TR odstestdy, \Ur 20880@3HbAS thereof,

142 are conbined with the crude product to forma

The)blepdrsprpdusd gxits blyrding peneddd vz erenduit 1d4ite be braspartadand/or
pro%g%g?d 140 via conduit 144. FIG 6 is a schematic of
nul'ti'ple contacting system 146. Contacting system 100
( s hhvgonaerhbddimdnts,mythie] ogntiatsiathringftie eontaning pkddags using
system 148. In_a | ternate enbodi nent, the positions
the&ﬁtaisﬁé E@Wé@ﬂ%B@g)&% c@hongao 13gyireagijadau meghanol.

Thé¥eb&ed ARGl M%ﬁoﬁ@ﬂn id{/éQ@gch %Jagts,si%'r Exéiﬁ‘ﬁlﬁ,'ue’o;&ssium hydroxide.

Contacting syste ma e one or
Themicavered metlifhel may b yehbined withiadditiona csydetfeed th4Brmmayrude

e S o S BBt s o tover
vis&&titelof BleSorud Bl XHEAEY thO&uge feed MM AM dExhREE £ /I8 500 °C
contacting system 100 via conduit 104 and is contacted

mayiireduce TiNio e arusie deasktoiless thaa lor esence of t he

I no Ic salt catalyst.to. produce the total.product. .
e e 2Pt o bRl ditrRPbg Ssreitigh %k uffpdibiition witha

corgadtiagdisyRahSn cémbinden RithdWidndinknt OTat cRide dedtentedy separation
exit contacting system 100 via conduit 108. The

zonpyldRdbionely epnsiusit 164 fihe wrudsifeadcis serraraterbas previgusly dessaibed to

rrfel Bk A0F, PSRRI BB Loftam AP

throdghtdoadgie h6. alledcrhgelprogadt ekis tormmsing sysemt1c0 and taets bighding
148 from ing system 100 via conduit

ZOl%‘S‘WﬁO&&h a@%délftréggt@ E’:?B@Pﬁéﬁ?? gh OHeyBISFRSEgam and/or crudes
intiOMGERARD ARt R A2 SEPAIiR *RF ﬁfércrﬁiaegﬂb&&t t@g)glalt DBBnded

transferred to contacting system 148 via co It 150.
prokinctc diht dlandedrpdictenxits blendmg zond M) sigsoadnilk@. may be a

ar f_.contacting .syst.em 100 such th ener at ed
P PGS AR Bl R e sk i e oy agn 100
(sh@@rﬁ'i@FIG.rlg n%%eqmsﬁﬂﬁed b&o&%&ta@ﬂb@@sﬁ@ﬂﬁ&&_ B atedMefnate
stream produced from contacting system 100 is directly

emhpdimgnipiherposiiions plide coeledingraysieind gae bareversedgCeylgeténg system

4 second crude fee nters contactibng.system 148
10 el SEEBARRS A SabBEF CHEE Pe s ANA b Ay ATpAGE more
cathlfsts. CThéleatdl9edn wbithctide dysiamit148 mgr bd ANaddlitidnABinorganic salt
ener at ed hydrogen and the catal yst produces a,
catg\mdtbé firansifan meg?éi gelfidp satalypf, eqypmercial Gaiahsts or mixtees thereof.

o A0k AL oAU P LIS AL A
hydrogdnkdesedn tezedence sfthe avsganionltantalyrytezmdesce the total product.

separatjon, zones, and/or bl endi ng zones, as shown in
The ¢ progugt inﬁh@%%v@%&eata@an igsoge egwb@sﬁnms@ agcgudg product. The

. : ; " a
o fEEGHEL D s Aaee L RO IR,
fromentacticfEthé aedganivysabecatabyss ivitatiedcrade feet nenyfterused as a hydrogen
source for contacting system 148. At least a portion of the generated hydrogen is

transferred to contacting system 148 from contacting system 100 via conduit 150.
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transportation and/or for use in a refinery process.

I n sonme enbodi nents, the crude product and/or the
wol2erschesb2pr oduct are transported to a refinerypramaiser4as2344

treatnment facility. The crude product and/or the

bl ended product nmay be processed to produce

co rﬂimncﬂltatnarﬂamhmhmergum a&suaraigd shmétrogam mayi bk geparated and/or

et pibden Beitrrihl SRR Gre Rpul P SRSt o e

emisddisientp. rd@ﬁtaaﬁngﬁm&ﬁf 144 @85 86 2 paAGFebnth Qi YskeEl 00NRcRthat the
nore distillate fractions. I n sone enbodi nents,

t he
gengragpgdehygressn élowsmr@cw EpBlcnERcHEg sYstera AB) b}cqnﬁa@heg 8ystgm 148.

Ins e%p%oa}ﬂaé é@%@&éﬁ’b%&ﬂ%%d %%npn%oqlgaocttlﬁg ?%sefg‘h 1-65 % <%1rectly

In sone e

mlx@d%ﬂghaﬁﬁl,de &tednanﬁnn@ cOftagtiren®ystedt 148. nost 0. 01 gr ans
of coke per dgram of total product. In certain

enbd dpsaRacEadedped qnters Porﬁa@alwsfiegl ls%b\g@ a«?ﬁquaﬂ 15¢. fip gentacting
syst%&gof%k Corfth Ik tlLSt:cru Qd 1w?th QIeag{ﬁ}ﬁ@ﬁﬁ e gbﬁkr%gﬁydro gen and

I nments, uct e “at
the GatGE'stgnadlmz,es aiprminst ”IheQﬁo@Icanss in atmermbodbm@ﬂis,ghamial padduct.

0.005 grans, or a 0 ans of coke per
Th RN s B RGBS L8 Vsondiia  Shhadt mont o £ ho

C r U eRE B HodMRht 2 a%gl‘t%nocﬁﬁtlﬁélﬁdésfboﬁtaﬁﬁx% sfeEr%”b&}Ré’c\{ﬁg
to 0.05, 0.00001-0.03 grans, O grans,

zones,eep_amlmngﬁr, and/opelending mmﬁfs aydhdenpn § l{a&tl 6.0nay be }wated at

det.ectable. |n cer the cr uct
or R Weprad SR SRESGs TratTetnd il 46,
pro@dssiip $Ero§$l‘? the @btalPBis sysi@¥ theeridle fB&RBhay 6&e6sidehRl Mﬁﬁ%le for -
content of the crude feed. In sone enbodi nents, the

transperépsioprapdiet forvae ine edigEiygirpeass-MCR content. I n sone

ot o e Uibodlfhe g Rl 046G BB 1B MR RucEhe e
tran@péitedio Qkefiicryrand/or a batmest falili) 1Tlgy @ude plodMERnd/or the blended -

ypi cal ly, the crude product has fromO grans to 0,04
Prog A iy by nseRsetsd-to preslugs sermergia @r%@@fueh Fiirgaeration fuel,

. I o)
B A s e R A S

fractionabndistlsap the aqade frgdiat ahd/gr blendaddesdudp tit pnoéucnaodne or more

. lLimted. to,. carbon .dioxide,.a ni a, de,
isit BERiOnS i DR STRARIRTHOS. e CHARBIoc e e iy ded il andor
the bhdbr bR d?ﬂhla@eoﬂ?&%@)ﬁﬁﬁia? b@%y@r'Bﬁeat‘éﬂ a mxture thereof.

In certain enbodi ments, " hydrogen gas, carbon dioxide,
c ar Basrtotab pradietanclodese braoieatmibnémentis ras ofoscG A B@msoatrmolst 0.03
of, st eam an

eraighs f 4 o B B oSS DE PR o B SRR bociments,

the tQ@IpIBEC0 RBuBstEARUly e dF cakd @hals, taltd i@ nef deﬁéb"tzﬂﬂ@ In some
monoxi de to carbon dioxide is 0.07. A nolar ratio of

embadimeripdheciagde produgirmarimeluide at mest0d grameraimeast 047 geams, at

mosiqlo%(l' éjrgmgl & nrc'o?gf Oﬁ‘frgl%ﬁisngf;}t%oslt 8.085 gta cf.cgkg’ Peraéram of crude

east n somne

promnit aln ¢ea1taimem1§ocﬁ1hentg,ethe emtie grdzlabttm@ armﬁ@mrd@nti@atrme from
ener ated carbon di is in a range fromo.3-1.0,

abo@e QI@O@S Q)POQ5)15Q @3 gram[shg 086} -0;0d ygrams, or 0.001-0.005 grams per gram
of crude product, or is not detectable.

In certain embodiments, the crude product has an MCR content that is at most
90%, at most 80%, at most 50%, at most 30%, or at most 10% of the MCR content of the
crude feed. In some embodiments, the crude product has a negligible MCR content. In

some embodiments, the crude product has, per gram of crude product, at most 0.05 grams,
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to generate carbon nonoxi de preferentially to carbon
dioxide in situ nay be beneficial to other processes
woaemsioesh28n a proxi mate area or upstream of t heCT/US2004/042344
process. For exanple the generated carbon nonoxide may
be used as a reducing agent in treating hydrocarbon
at thost/9ell3 grams it meseo. 0|1 Igrasms; or atgn@iié)éwésgrama; pf MCRwpTically, the

e B PR e SR B o B ogor 0

mmmcﬁqoet@ﬂﬁnbwed@plbau&ﬂ ng range distributi on
bet ween -10 0C and 538 0C. The m xture may_ i ncl ude

hy d FbtmheIRBodimaRtsHAG Otelaredict chasies Bon-gonrdensableedsy die non-

coh e G HEBATE Ny RELILT RIS B6ATR,

hydrysgefmﬁﬁcﬂm hgdjoeen, @m&:ﬁn miomurde mebhhnler ,®thef hediGdarbons that are not
arb may |n %romo 001- 0.8 grans,
co e@ﬁ‘-‘% Q@Pﬁﬁﬁml’éw 0.01 grans of butadi ene per
gra :
or 2 ShfflsipEAL “%93068%32%03??%3%‘%%%?3&?“%%
corabmﬁugtstthwraof @andk fanmednstsm b§3 comtictrodsteath, em,d l@lt hyxirbcarbons
%\g st.0.8 tTm)s r at  nost, i
withah isdreBifonlcARhst, TIRG: laaP%c}ef aﬁglaﬁ}lsamdéﬂons a molar ratio

of &ﬁbc’s}{ mbRotife fiy &%cﬁ‘lf&bﬂae 2L0.67. W& 9l hr fa8b 'oPtHefg]_ﬁéﬁféG Rarbon
from0.00001-1.5, 0.0001-1.0, or 0.001i-0 he

mopaxigt to the gcragraied chibdn dumniqoar ik mbcahmﬁms, is at least 0.3, at least

0. Sa AR OFsk Do B PR RIS et hEbieaEF BOn monoxice

to thalgahdrhtad chiboh ldxf iOin AFRALE ESni MLl A04-001 o ORFA A THe ability
found in crudes produced and/or ret ort ed from a

to geperai sashon meaoxdiepiefsentiadly @l earhonfliorifedn gitu glag o heneficial to

othgq‘ é@cﬁsésé%r ?ﬁ@@ in %ﬁﬂﬁ?{x&a& 8%? of B@ét%% Hifed %ﬁ?%sl)sn @HIdexample, the -

gerepdiod carboi sionbxide Alagtbe nis@bat eretiuchg a@m of tuekeing hediocarbon
IS gﬁeater t ha ﬂ the olefjin content of the crude feed by
for‘élafl rusgq ipotherproagsses  i9p eXPRPIg, SYPEAHIORSEES: | n some

enmbadi FROLSp cﬁﬁa@n ltﬁé 'tcfﬂal(ii?@&u%%s dhde HéFéi‘ﬁiﬁla el 2 mixture
?‘l t e ee

is greater than l'efi'n conte of the cru
of ¢pmpouinds that hafe adtoﬂmgnangq @:@@;buam hcisvteelsel@ °Coandrf38t°C. The

.300, t t
R R B TR RO e FagE PATCER B atings It hdad The
muZthe":ﬁQy Meldid R nR0. 091-©f8 %rﬁm@ O(N)@?ﬁb llgi‘arﬁs 099510, @!T%rams of C4

0.0000 1-0.1 grans, grans, or 0.0

hycypgaﬂrhor}ﬁe?er gra@mfﬁmh }KdK@Cfaer@4 lmseiivmagbcms syl inelyde Geged).001-
4
05 TURET eidin of BDUG o5 GRS of kol e B8EF

hydibéd¥Bons0n abmb embbdithedds, ﬁbqj'i(ﬁafﬁﬁs &t pRaiuotfeldiive & h-paraffins at
gram of crude ﬁr oduct may be produced. In certain

a “@rrﬁ% aatieaftas moshbS.cat st bﬁo%iumst h&s 2 pevhOs, ebaestd. 3 or at most
lgrlffi‘?@rta& e&%&dl%e%tsg{sggﬁr gﬁfls gs c@c&fe‘i’aitﬁiﬁ g}fprz]l?alfﬁﬁér"at a weight

ns péer gram o A Certa
ratierih adamgerficm Otdﬂ)eo hy d; 0080 bo 10s 0iW).001-8. b Ol Hel pagaffian@ey include
di strl but*on betvveen 20- 400 0OC have an al pha ol efins

isoggrAtERs AnOrN-PYABESS r om 0. 0001- 0. 08 grans, 0.001-0.05

R e

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

or

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

embodiments, the olefin content of the crude product is greater than the olefin content of
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In sone enbodi nents, the hydrocarbons with a boiling

range distribution between 20-204 0C have a wei ght
woabispes28 al pha ol efins to internal doubl e bongcoiustions42344

of at least 0.7, at least 0.8, at least 0.9, at |east

1.0, at least 1.4, or at least 1.5. In sone
theenbisdeareit s factdnef By HY, 50 at Wb ns atieash 280. blmi donregemtadgments, the

i stributi.,o 20- 204 QC hav weight ratio.o

olefih BpbieR R bR bR n e R AR PP R e heed by a
factor 898t th6@MIDO/ atkRest 808,42 mddt 0B or Hmdst250A wei ght

rati o of afpha olefins to internal double bond ol efins

of Ineertginarebpdiments.cherbydrpearbensoritice bOlﬂlﬁlgthéiéﬁﬁIlbut@m
v Pt ot o bk SO e b RO 001

0. OH@Vanﬁ@@t 001 AL grams penyrfisefiydaicaitons havitga bbﬂ@&gcrangeo
commercial products, In some enbodi nents, contact of a
dlS@’fbHE@nfne%ﬁmﬁﬁbﬁwﬁe%%‘ﬂQ éq- source in the presence of

o ¢ i S od R GG Gh Bl REE0DITERGS B deast 0.01
grati3alf alpﬂd’la lohagi?s ngggmlneaﬂ g:gnﬁderp‘rod@h enalyibe pasduckdf Iﬂt%fﬂﬁgl\é :e
empmens, W CFide PARHRATIY Bmaf%t%grwe@bgbB@rgrwglswr@rpl-o1
grafilsSf Q%%Q |ofefﬁ’i§? thh (ﬁ{crrrgﬂ?:gﬁro@uc@ TrdertARSdmBodimes, thé

nost 1.4. In Ce o]

r ain e I ment's, the weight ratio of
hydroceebonsobigf a heiling rdnge distribudion hebvdso 28510050 havean alpha olefins

conf et e DgOpHE.BOUSy% 15, 80ANGE0 B §B4 rams per
b
e dRttons ?ﬁﬁéﬂfﬁ{@%ﬁﬁé‘?&‘é‘éﬁﬂ%‘f z%“eéﬂ%g%??ggi

n- phr sefe Qii%b(lﬂ@m@@ﬁtth@ ydrocarbenstwith a bejliagsanggdigtidasion between
) I ;
20304 S0 L g IR a3 iy o
0. 7£jat51§z[st 018} atdast 0.90atrlaaye. ob@ttlmem 426r £060sOCS5. Theome embodlmen‘ts
n-paraffins_content of suchhydrocarbons

theﬁyémer&p%wsth Ryl ingerange castrlaﬁg%n benRem2 bR ¢ 3%% %ﬁ‘elght ratio
of Qgﬂahcgﬁﬁn aPHOl]golgb&mBolgﬁ Eﬁg il 0?7&2@,‘5.%?69 3, or 1-2.

rocarboens have a MEIg
A w&ghmram«abf alpka dlefihhie intepmi dbdhle bomf olafinnefShe ih:uﬂ¢5 :atd
nost , 1. at .npst 0, at Qr at, nos
commgHriAl RESNCisdf S S e mﬂél&%%&%eaS%drﬁénount
of pRASIBHANS FHsSRth fﬁfterﬁil%loﬁﬁlh‘ Bend QN il IRY tiREconversion of the
estl mated to be in a range from 0. 001-0.9 grans,
cru@e Prodoci8o gommercialrproductd. 5 gr ans per gr am of crude

progduct . roduct has

P o b o e lEm S el STH hdd {Ea i S Sy T e

pre8@ek oft 8¥inodaniOsilt caldlys@maqipratRicé h%@irb&lsNWtﬁ/é b6iling range
content of the crude feed. In certain enbodi nents, the

disgributien betwm 202A4 "G dlas inghede lipeanelefing r%lrwab@leﬁns haye cis and
eyt A RBlest oSl i RO Ront s W e

ole€ihsIol&th I@[sQﬁ)luBIe Hoads iske mogt @.m Dimat Udﬁomm&*cﬂ A Eln bﬁ’ta’mh

Ni /V/IFe content in a range from rans to
embedimgntsathg wegehl raipsoftlinesr olefiny \sﬂlgtfra%iougle bongs thr@ar olefins

witdc ui)fé bg? 4s 803 r%@}ﬁ?mp'boffqmst 989/5 SN 94, L DE

cru has at rmst 50%
In certam embodlments, hydrocarbons having a boiling range distribution in a

range between 20-204 °C have a n-paraffins content of at least 0.1 grams, at least 0.15
grams, at least 0.20 grams, or at least 0.30 grams per gram of hydrocarbons having a

boiling range distribution in a range between 20-400 °C. The n-paraffins content of such
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or at nost 10% of the TAN of the crude feed. The crude
product may, in certain enbodi nents, have a TAN of at
wounsds/0s3928t nost 0.5, at nost 0.1, or at nost @CDAIS2008/042344
some enbodi nents, TAN of the crude product may be in a
range fromO0.001 to 0.5, 0.01 to 0.2, or 0.05 to O.1.
hydracarbortsaper gearh o hydsmeabonshmagbe ngaamgte)from 00RE-0cH gnams 0.1-0.8
ast 10% ast . 50% h

el 562 0. S SRR bR b v R Ve ditient ratio of

theGsd prafBR o theh-gR4fFiak of eihedi1NB At mostARd, @hivet 1.9, #imdshe.8, or
crude product is between 13-50, 15-30, or 16- 20. In

at geFhe). 3 ityer the Atsratiinecnieni & pichdidrocareny, thegp-apraffins content of

the S 0ol 28 PPl e PR edE b R P, 1, v,

or §.e€5 glamsger pamofesthdedbrogmits, the crude product has a
total heteroatons content of at |east.  10% | east

40940 wymegmbodamentgdhe eide peodpet has aﬁ@ﬁabw}{mn&% Phpfmost
f 4t d il WY
o0yl SUAE SR GRS FPYELITEN NABE i
crude $aeldf Um cercamt embochfnenﬂsethe crdie preddt infhdes pef grancofitrede

profictsgt o 0 OB e R pnbit LT eBion i xdd sEpe of
Ni/A PO Inte AR enfod IRt s, hLQHd Oh3 Rt HaL, &P%ﬁanpo%d@%@@ot a

or at nost 0.001 grans. In certaln enbodi ment s frﬂ
tota:lrl‘{ld\é’Fp rcomfanttln hasngerfeom ¢ rakfl oframs del xph05 dawarns, 3ax $Qif grams to 2

gnt ent rsan e {?]g 8.50001 0.02 grans or
@5%“% 5 11 L3P a8 hbodi nent s, the crude

pr oﬁu&ﬁnd@ybdamsn@ thé £fu@8 Brodast K8 AT AN okt MBKO09E) % Rlost 50%,
at nost 80% of a nltrogen content of the crude f eed.

or atheoshil 0 refdle EHNrdthe eride fredr Gle cpnde @irduct pay, ig cemainf

emﬁé}cﬁﬁ%nﬁr fl)a% %tTAI(T%% aplﬁogtlo gﬁ%&st(b §) %flmg or% m8888.05. In some

tanms
ede%hﬁﬁhﬁ?ﬁAN oﬂth@crﬁd@ﬁmdpmdaycbe iﬂaSranmfrongrOa(m lab 0c3, 0dA to 0.2,
‘8 gduct a nitrogen content in a range from
or $0p¢M4-10. 005 grams, or 0.001-0.003 grams. In sone V
YHE AP R or BRI prd RNt | #Rs
pr og(g %%; .8@§’OQ§A !’[gf%‘/ﬁ& ofe i % grs;lla{rrzsé:%ifJ
h1gh§/1d ablgw 50%Heghdr@ref letalsﬂé)(k% h@exptheni tltetA}i’nIBgraﬁty @it therosile feed.
at, npst 1.7 st,1.6, at nost 1.5, t t
In Ertgin bABREn S AR R . ¢ e ProdiF s hEvPpde-Sr biraaror 16-
201 S 80-120% or 90-1 10% of the H C of the crude feed.
In other enbodi nents, the H C of the crude product is
100lm 209 ephbaditeent, thoerude producidas héetdl heteroatanis Cpm@dmftat most

o424, B Rl 8 AT S AL S ot

certa$n BBbdTRents, fhe chidy BeodutOiHiG tolaD Réttide®HnBUTRRALHH & 1Mist 0%, at
range of boilj n points. In sone enbodi nents, the

leagi 4086 op Abiges OOV todal hgierqaieisy cantan of gxeecﬁwie fged.f r om
P angie GRdP prgdt “?f%?r Bive RAIBEABARD N B0 30BC RS 7074, e a

mo8dtt 60% of a sulfur content of the crude feed. The sulfur content of the crude product,

per gram of crude product, may be at most 0.02 grams, at most 0.008 grams, at most 0.005
grams, at most 0.004 grams, at most 0.003 grams, or at most 0.001 grams. In certain
embodiments, the crude product has, per gram of crude product, a sulfur content in a range
from 0.0001-0.02 grams or 0.005-0.01 grams.

In certain embodiments, the crude product may have a nitrogen content of at most

90% or at most 80% of a nitrogen content of the crude feed. The nitrogen content of the
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0.101 MPa; at |east 0.001 granms, or fromO0.001 to 0.5
grans of hydrocarbons with a boiling range
wdizedsrock2gi on bet ween 200 OC and 300 OC at 0. 184TNB2004/042344
at | east 0.001 grans, or fromO0.001 to 0.5 grans of
hydrocarbons with a boiling range distribution between
crudgpragiactaper 2ra0 Gerue poodiot nhdyehe aimabsaf.00¢ gsams) a00sst 0.003

oo R DT B AR R R o
crudé pﬂ)dil@tla WReo geh RosteintEn @ FQdi ffeA DD00 B0 03 d16k8s, RIr @6 L0.003

has, per gram of crude product, a naphtha content from
2rapispo001- 0. 2 grans, 0.0001-0.1 grans, or 0.001-0.05

t h
P oA PO TR 1 SR gPREE lodlEC frgm
0.0§ O gmmspoki (e, g‘r;lilﬁs ﬂblm’air@nh dhedl/Ootshe Suddp@idadiEmay be at
grans, ans. of ol efins

m%telrgog%t EH%SB% T e Resh 5. %*H%OS& rléfa@r @trtaa%dt‘* hagomegnthedingnts, the
H/E BP@E'cmtp%odJ& %"8001 Qﬁ)@%}pﬁ 149 vPOEE H/8: oqg%jcrgdé%ed. Tn other

granms, or "0.001- grams of S per gramo
embedighentsy thd BEC.of Itlle ca'odtepredﬂwwls Rt 20% tolf tiherla/iﬂﬁﬂthe brade feed. A

er_qr tha, benzen nt at nost_ O.
erofi e R R s B 0G5r B 2 o0 (A et esbwighaieston ¢
corﬁ@rh%)ﬁéﬂ]oﬂm?%e&ﬁm&p&&%s naphida has a benzene content

that is non-detectable, or in arange froml1l x 10 7

gr aRke ervda psoduct inclydesreomponents @ith@ rgngenes todlirk poirtts” F some

e s s SRS LR el ol eS0T, B s FPRoALDL U5 raums

of Hyamﬂaﬂaonb Riith LbdilinEangd Gdubhtibh at aliasst 200 o af kbt 2b@w: at

enzene content may not require special handli

0. IQ]EMP@I: At leah Q&Oﬂrémr@s opgpar he0 Inigy0.9 sramsde bezdmaltbgns with a
I
bm@%%fﬂgg gﬁtrﬂﬁglgﬁ%g 81? Qg(g |9§ gg@ ?H@yc .aPS . Hij S@{) 5 %tglggs%ﬁé)%l grams,

onmpounds an Ic ring CcCo

or fmn 6Pt [to 6.5 drags oﬁhj&bdm&ﬂia’yith dilbclaﬂidg ralﬂg@fdlsﬁﬁlﬁlti@ﬁtbetween 300
ort ho- xyl ene

°C M&(ﬁ& 4 1(? N gP z%gq aé?f@gte(gg%gra@énqr Fam 0. 001 to 0.5 grams of
hydlro&}lmﬁk Vﬁn}{,\%&%‘h% é Sﬁﬁlbuﬁgﬁ %Q%Leen %Oﬁgfi qé!i 5?§ Blé 416101 MPa.

, 3-tri ene -trinet enze
I - nbtshme-ﬁlbopilm@y:t tlhfearzmpdtletrlﬂt tpet gr%ﬂpd)]bcmldie mGdE@Maphtha

el T i T e B o
emBRh¥AERhO Y 9fb7dﬁa9nas kot dlost-oy grém@ op 091-0.64 %@Hﬁ o ¥hphtha.

benzene; tri-isopropyl-ortho-xylene; substit
In S@@ﬁg@fﬁ)@dgn@ﬁs b@wtza@h‘éla hagatueost 0. 16r grhms yat nerse). 1 grams, or at most

a m xt.ures, t
004 efiet oftts PR nP 0 T b bR Tfeerain
embAeALS, fedm pmdupossag@a{]@ro Dol . F‘grahﬁdbl\/@) .dob.o5 grams of olefins
conponents. The crude product pro uced as descri

per gEanRpCgRProdrety Ihseme embedimeoisdthe oaplthe hast percgiamyed naphitha, a

| t he rud duct
benﬁén%%hfeﬁ?at rhdbt 6$)r1 (ﬁ?&‘g é%ggxggt m %1'%1{1181 U gmgﬁ%ﬁ@%gramsom
certﬁ)m&(ﬁiboﬂnﬁergﬁ ah@napﬂlt}ﬁﬂlaga ben#haebntemithi-i9Aof)ldéte@BIBFor in a
The crude product has,, per gr am of crude product, a

ran%?eﬁf%ﬂ%yﬁ éfh Eeamitehr 07 @ns.000 16 gragrsdns X 1) 0086, 59 10°
grard§ ﬁm“:’x ¥ uaégé p@(ggﬁocs?c{o%g%hat I&ﬁaﬁrblég?en@rn‘?% ! col@RereR Bhzardous

gram o
to handle thus a crude product that has a relatively low benzene content may not require

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 ortho-xyl ene content from0.001-0.2 grans,

0.005-0.1 grans, or 0.01-0.05 grans. The crude product
wbasos/geens gr am of crude product, apara-xyl ene eOTUSDA04/042344

from0.001-0.09 grans, 0.005-0.08 granms, or 0.001-0.06

grams. : An increase in the aromatics content of
Theraohodslic engd sompoimisraasiaciute but argmet Homtsd ito,dfenzdne, toluene,

oxt PR st Rl ot Bi T P Rt ad e R BB -ctiyt

2-nik@hd Hehne TRY, 3L thig 6@ beliehe;l 1S3, D fimlethil b&tkehd), 1-Rethyl-3-propyl
cal cul at ed octane nunber for the. naght ha portion

]
berpee: drmelB¥l-2-ranyb bonzgpe: Catthyl- hérvlimethy omaensy 2edhdiet-dimethyl

S, i - r, of
e e R plcre <, pER PR IL S RHIR o Bhiiag 5.6
tetral@thyl b&izeas erilifwrasl-andoxyteher subdtittiled cogagdlersf.behsene,

certain enbodi nents, the crude product includes .
tolyensrArthe-¥yiere. mgta-SyieRs Pae iy mbtturss thegepdt Mymocyglic
_ ; ; TY Rk : e
sroBAELoré deecth o GRRly HborfilerBil B hyorbl BTGB
cordfor2gts. dihe 8t:dePproduet prdaceesddsaribed dereihiypialighas an enhanced

rodyct has.a higher total aromatics content in
Co'ﬁ%r‘) EQPB@WQCH%%ﬂ&Sa boi l i ng range distribution
bet wegRa gl tHdimpats 300 cRfte H&i‘ilé‘ﬂl has/\RREDR 08 BGde protduictﬁ a

kerosene”) relative to the total aromatics contéen
tolueme cowientl frora PHI0A 0. 2 gthnkse D S S ghmsher 01+8d greme Bhe erude

Tt R L e LR
0.00840oNEaR tbr 1668 %rﬁﬁs. CIH¢dudeqREdict h89pe2@%m (ﬁ&?%de%'roduct,

100% greater than the total aronmatics content in the
an pherkylgagpeatient divan REP bdehgraws, ¢ ¢>-04 pems,«8§.010.8pgams. The

BRI Soer b PLARENR4AAC, DARN e TR NG Sl tbo

yar ona onpoun range

.graths00003-008%rgna g 0.001000 gldnd. grans, or 0.001-0.1

grans .per gramof total kerosene and naphtha. The
cr ud® IBFERSE AR theagomafigs cgpteni «sznaehtga &engs frjinereasethe octane
LSt n [ = .

g h Sl GRE Gk Pl AR fpp b Nt o 8iline
potoniixl o0t ogudESE Galsmiir_sqmaenﬁahpaiy inehlds, b _isz\m]tgimniterdetbj apcabdulated
OctFREDR frgh Pt potign gt e Sden GFidgs Bipitalf page feutared
octSRDAFhBEBNMNS: rahBEo£3316¢ PROSUSe NiRsher BEEasBliAMAls & rd@Re the

product, at |east 0.001,grans, fromabove O to 0.7
reqyirement for BBLit@s Bhay izorease the @tape nombereidhe gagoliner bisesrtein

n..certain enbodi ts, ithe u roduct, has from
emyB4i b S g oD Bt oo B Bl B ghdgast o0
at 18480 90l ABIAESI0, bP 8t 1K&t 96 e MepibaASy, tHRctahedimVer K£Mhe Beptha is in a
an aromatics content of at least 0.2 grans, at |east

range Fogy &hB9, 79r98%r BER8t 0.4 grans. In certain

en Pndsiorfrl? nélﬁbo&ilgg?tg,ﬁbg TEdE p%%%%teﬁs %élgél%%o?%l. aggrglgt%c% "WOhtent in

an aromatics con I'natran rams, ofr
hydrb@itbéhs2raling adyodlifiy rahge distiibaiich Betiveeh DBNIE andSH0 TR @by

“na%?rithrelltang fkertoge(:enei’(’)errecl)asti%g (%o ‘[ﬂ%%otgl(earggllagg\é c;o%(t)en?%i the total naphtha and
kerosene of the crude feed by at least 5%, at least 10%, at least 50%, or at least 99%.
Typically, the total aromatics content in the total naphtha and kerosene of crude feed is
8%, 20%, 75%, or 100% greater than the total aromatics content in the total naphtha and

kerosene of the crude feed.
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bel ow -40 O0C, or below -50 OC. An increase in the

content of aromatics of the kerosene portion of the
wonod@epneduct tends to increase the density ardTiuscooa®42344

the freezing point of the kerosene portion of the

crude product. A crude product with a kerosene portion

havimgpnee empdricients; thy kenodereand apleths ngyhoavead tatalypdbearomatic

comyBeu Sp i Agaiee £ Dol Dekatafs, O i P geb O gz pgg1-0.1

gralfy gtk grand o£@ REds@rR@dinapihs, the crude product has,
per gram of crude product, a diesel content in a range

f r oo cde pERdgcighasner gratk o aruge plodgey a glrsaﬂgte coptent in a range

5 n d| ese [amo
frofi b0 STRE, TR 00k ErfRoirodhostEs el bf om 0.91-02
grangadh séma eglbadiiﬁ}enﬁ;[ a aleidhe asiio AT kerd@3ed®. didse] BARe distillate, is in a
empodi ments, the diesel has, per gram of diesel, an

fan@?é’i?ﬁ%iééoédntléﬁf’-?’l]noazﬁaﬁf?gs'ezfrom 0.1-1 grams, 0.3-0.8

g{ 3 3 pr 1 dgb&ﬁﬁeéts q{lél%'deg rsgge}%ggrrg‘ég% :de gr@&ﬁ, at least

0.000 lgt‘eemst, ﬁiom govahge Of7rg1ram@ (D(M)ILQ.G. P8ngroank)]1-0.1 gams of kerosene.
0.001-0 grans, or fromO0.1-0,3 granms._In certain
In Gk igfenipshe oiads BEEHEES o AOOLL e sE Ol -§.3 grams of
r‘ -
kb, LS ot S kAT hed p s pPDRRE, Rlroppics
corttas of peleagy 0ahgrafms \iBlasth 3 Rranw b eisleasd ﬂt4@rams nlmecar@ainge
rans, or

embi S Eisis. LGS S, P s PLEGo B iciromaBe s opudt fifetane

-froﬁpmm%@fnsa&fm}ﬁbzz@ réhs,MOst 50% at nost 30% at

nost 10% or at nost 1% of the crude feed. In certain
enbbtwerf@m embadiments.ilgeqzinechnint dfaks keseseng mamnbsfbetavueid °C,
bele{ivotgbl 8&0 %é:gogrrls n C ntl%ecrr%z géltéfngnt'éntgqf]arr%é%{% ’069{6 kerosene -

podiioa B8 thedfrudBysbdidt Qeihdg {RiBreadd thedehsity. 200 Peddic@ i, fr&¥zingtpoint of -
nost 0.001 grans. In sone enbodi nents, the crude

the egnsgag PR opide cidsmresuct r Adsudsrisedict With arkespsgne portion having

h@%’%@%}ﬁy %{Hd g‘”g r agn%gfpé %y%&%gﬁé?ﬁtoér%ﬁg%w%%n firbine fuel with

thegiesinzhle pmpsmnﬁoﬂﬂgb dermimytaad léwn é&reezinglpoipt.oduct may
n of the catal

d
I nc%ﬂ‘f"’?@%’ﬁ @nb IBF‘?I&S %‘gﬁ BroduRihas s gf%’éf# 5‘?13‘5?5’(1““ a diesel
corlt@n 9 r&HoR Fom B! @leO%S%rafn@ AP i8nd.0 LA B aml: BPORRH GnBitments,

grans, or 0.00001- 01 granms of catalyst per gramo
thecdlet,sdhhqsr pﬂmgmm off thigsad aaredryminticregpntent Obat I¢ast @1 goirhs, 21 legst 0.3

the cr oduct urin at nd/ or
Aoy Bt dE 3PG riboRRe L O SR B4 At gl giesel an
arohﬁtlﬁbpédntéi@ i #$dn@8 froh i bl grak | &8 10Wgraml r@.2-0BC 8RS

wat er separation abilities of the crude product. A

cr ubfesopreenaadiments, thnetudelprodaet Hasapsr granpof etidnpofiugthe VGO

Corﬁ%rl caéﬂgs and§8§)(SJIr bllégrgr 5?1%& ﬁgpi @r rOducerfrm’éO 1-0.3 grams.

In cefait] dtBbodiraests fike VGRadi@itin e cudapro@uch @8 al ringd®om 0.4-0.9
presence of a hydrogen source to g{oduce t he total

grapsodi b b-Ofagrame par erpmgferedst cegtajpl eppbadimentgithe VGO has,
pergéﬁ'oﬁf a];ha?mﬁgtﬁc%lc%ﬁ{eﬁ% ﬁgat Jaflig ﬁ‘S’IB'dﬁ?bg %t'i‘%m“%@ésf-b.%sgﬁms, or

cat a ’yst precursor converte
0.5an6 glayrsst

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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in the contacting zone when hydrogen and/or a crude
feed containing sulfur is contacted with the catal yst
wonresiesns. . The catal ysts used in contacti ngPCAaIS2004/042344
crude feed with a hydrogen source to produce the total
product may assist in the reduction of the nolecul ar
mogie(. § igtana, at inestd).Qfdgame.cd madsod. 08@r¢ms lebomost (592 ghaesy 3t most 0.01

th nbj nat,i o wWth t dr sour
erofily 1o 00 ShPERE Pamosol Db . Bt SR b crude
pro@ﬁ@tdﬁs ﬁ@raﬁﬁl bpéiﬂl;e&su*éﬁuaci te@niuefcoRRst i6 alrhe fi’orﬁ @som)oor 0.1

)

Brnst e owy basic) and/or superbasic conponents in

gramﬁeo LE0G-9-95 sramyn AI0e ). ¥ grems a0my50Q5-0 RAgramsy have
i nc ué) 2&?&?&@@? éts’g felg glﬁllﬁg g%o ymgﬁﬁl%mﬁlre%?% Al g Portion of the

cat@lsrtto dn s®&0E Smbbmmemt akygt prcsiuat fﬁh/ﬁdesaﬁam}gs&ateﬂfh@a J Mams, but
at al yst i ncl udes a conpo und t hat contains

lesg thaﬁ 8i0Li Mt ¢1009{10r Q04 egrarpy @rPrQé)OBLnOwQégraéms qfigatalyst per
graﬂ'ﬁ@f dfﬁgé}:?%ﬁu twg;hg Pﬁta gttﬁér mastﬁ{esgﬂiétﬁ g%l gﬂ{t ruck rgl‘l'?é‘? dhfing

trambghﬂoﬁndt’drerehnmm irt pmcesmgaﬂic(lht)est a Iteh:ataly&t ﬁiay\minlgh torrosion,
.,of sulfur in the cataly tio of the
mhloti’“aﬁ]ﬂl?%cﬂ"?d{?éﬂ%reqsﬁ waler §QHarqtg>nta§7§;t@§|of e| Cﬁu‘% Rrg‘i%cé A crude
profdﬁ&rﬂch 13013 S a@le@st]a%orf%n df the cERXRAPIEY bQMHeﬁpﬁﬂcéés&Fto produce

sul f1 des may found in "I'norganic Su
lubﬁhmts sid/gr chﬁmmenbrblylﬁodmtskl ess; El sevier Publishing

T 681 tatalieisSd 53 Herumnf BER g R e SSeR b S by drogen

soued @ pt&ducie ol bitfiactniPbah sidflectatal a6t a ?Lu‘ﬂalﬂy' @f@atalgits The
| east 0.5 grans, at |east 0.8 granms, or at |east

catglysifref Bte appkicasion myeﬁrﬁtrmmtalm presugsor thes isl conwestedgie the catalyst
in tgéd ?Sﬁ}tgét n%ﬂztoﬁg %tg? h (ﬁ}o%]gr{ %f/& a «}I@ dfegg n{nﬁfunf i O-Y%S contfacted

cat nt o

wﬂﬁﬂl&@talwrpﬁecmf@ﬁsiti on metal sulfides |n a range from
0.4-0.999 grans,, 0.5 rans, or. 0.6 grans. The

TwsTh%Gaéﬁlygtﬁ upgein &a@@ctarset%@) eruds feedrwikiha bv@r@aewwe to produce -
the.%‘lja{ %rgﬁﬁct gﬁﬁ R4 Iiggﬁ@cg% c;f't%pn?}netcﬁ'llar wH gﬁﬁe G&8e crude feed.

i nc e pentlandite ( snythi
Not ted®. bomhil Dy 2i5siny, thdocadal pit tire ccérﬁbmafichh with ﬁ@dqdi@%)l source may

ST G T g o
(Lelms 5&%‘?@6@31‘&1@&&%‘6@\&3 'éé;s‘?é) 238} supBBis Wﬁiﬂoﬁeﬁt%@ Retalyst.

, Chatkalite (Cu S"Sg), sternbergite (AgFe 2Ss),
Exaihlalle& obsatilyss (atmeshaye Lawis basetand (o &ynstaskykowey b{a@@ropemes

incfil sPUBGBOtL NS o Vaesito (NS 2). 1N some

enbpiomdibodifentd Vie @cﬂil%t)i% TME?I:&QI@& ane TS EBbEst includes a
transition metal sulfides in conbination with al kal |

comppaua (that confiajoalaitraasiian metahsulfide s For the purposesal dleia @eplisation,
weight of the transition metal sulfide in the TMS catalyst is determined by adding the total
weight of the transition metal(s) to the total weight of sulfur in the catalyst. An atomic
ratio of the transition metal to sulfur is typically in a range from 0.2-20, 0.5-10, or 1-5.
Examples of transition metal sulfides may be found in “Inorganic Sulfur Chemistry”;
Edited by G. Nickless; Elsevier Publishing Company; Amsterdam — London — New York;
Copyright 1968; Chapter 19.

In certain embodiments, the TMS catalyst may include a total of at least 0.4 grams,

at least 0.5 grams, at least 0.8 grams, or at least 0.99 grams of one or more transition metal

47



10

15

20

25

30

zinc, or mxtures thereof. The TMS catalyst is, in
sone enbodi nents, represented by the general chem cal
woaommeaw2éc[ MaSb] d, in which A represents al kabPCTrost@h/042344
al kaline-earth nmetal or zinc; Mrepresents a
transition netal from Colums 6-10 of the Periodic
sul ffdes lpes glannbfgataiyssulrf eertainmbpdimens, thal M eatalssttbes.per gram of

cal gt 0B Sgn P o B s i RbRE s i g e Hefih o009
grafs &.5019 Sads! @ (06-9.8 dramsone enbodi nents, the
fransition metal is iron. In some errbodl ment s,

VG
cat th/EMSrﬁasalysﬁ inclities gaper mpro/ransiign magtlauifidesg Ezs&lmples of

I T e e

bratipigy (FesMNas IQR, 1$2Kﬁh@dﬁﬁlaw1&@ﬁéd\ibl$102&b)), argeh’dopemlmdit@nl te
K6. | Fe24Cuo. 2S26.i_ Cl 0..7),. and/ or cg%yﬁés NaFe SS
Agterdic)) lsocwbﬁnléeo@Fézﬁzbdm@ﬁ?@fﬂt? ﬁ‘éu e

(Znﬁ ?5%%%5@3 R HoR Rk %19 Fgﬁaﬁ? e%afkgh CYsFeRaLdq zrb'térﬁberglte (AgFesS3),

In situ erre oass it he

chaﬂl&@yﬁml(CeFeMttwlhie (Eeﬁb/ pyrits jFﬁSiEthYth‘atet(Eﬂtltx;S (erey/0 10e0.17)),
used as &I;ng cat al %g& in the nethods descri bed
heaglepoprite REVEFBOMNPeht s, the TVS catal yst may

| NClUAe Al BRIherts, t8E RIVES cabdly T Didludes od @f‘ﬁor@ﬁarﬁltldﬂ‘iﬁétal

1 gram of support materi al per 100 grans of the
sulfiddsah gembiniipn with|ajkalittheal@yBalkalingtapsth nhedal(9)r @m,@omoggls of

o B 000 o R A0 St D o e

gerﬁmmzﬁﬁal%nﬁwan@cmam} &f Which A Rptestmy alkali wsdsd, éﬂ/kilhle earth
the TVS catal yst include refract %)@2{ oxi des,

metﬁé oboinc;Mrepresents a ransitionaretaldrornGelupesso-1 fof g@rl’.enpﬁw Table;

T. ,
SRR 65 g g o2 b0
atohh@iahb@'c@@@&s il ak@hge ﬁ‘Bﬁn&i @) to 4] BAltd O63; em0.Bho 0.5. Insome . -

met al ( zi nc, conpounds of zinc, or m xtures thereof
emha@m@mﬁtfhpﬁraeﬂa%me 9% ansi ti on net al

sul i | sg)e %ﬂ%ﬁ&lﬂk CtP@'TK/fEJ» éatﬁﬁgt A iheangd gé&g%ﬁg%r%gm alkali

sul ence transition net des,
and/maer]kalinle%rtl‘rmmls/mxi‘am meotal stlfidasr(Es eb(hmpbobqﬁcaste (KsFe1S14),

rassyelt (Khfaoal QI TSBERE S ANRT C et PR R ER AR o)
(K 1@@}3@9?{3&; e’ 7?%118%%&% @REEM;- (H2®?§ t In@@n@fenmaﬂlments the

ransi ti on sul f1 de conponent the TMS cat al yst
TM#hgatalist inadndes datsouitapmpared iesityr Ssetaniteprepsred ibsiphnay be

t t det
reg A e AL NaOET AEPE YRl kMR be pdag
TMH cdif19st TMheGAstBbISdesaitsbdMerdi Xt ur es of crystal | i ne
particles of the TMS catal yst have a particle size

at hosmelgniodimentggbe TMS gatalyst nagysinclude al mest 23:2r#p% tat most 15

I
ety 8 atrfed efh oF bl G BRI Rl bRt
TyprRagY, dhd YMiSecaddlydt ﬁ@sﬁroﬂa@) 8.25 bd@ns] MED(E)&& at 26 grahtsat) 0001 grams to
I ncl udes al kali netal , al kal i ne-earth neta

10 grames ofcuppratimatsriah peril e aramps ofithe [Mescatalest egF‘a‘i’i‘Hf?S gEsupport
ma‘?errﬁ'?seﬁl&qngy b%@&l R0 PehS HMd gdtﬁ%t 13519&@1teﬁg£tory oxides, porous carbon

materials, zeolites, or mixtures thereof. In some embodiments, the TMS catalyst is

substantially free, or free, of support materials.
The TMS catalyst that includes alkali metal(s), alkaline-earth metal(s), zinc,

compounds of zinc, or mixtures thereof may contain one or more transition metal sulfides,
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de-ionized water, a desired anobunt of a transition

nmet al oxi de, and desired anmount of Columns 1-2 net al
woanismaze(s), Columms 1-2 netal oxal ate(s), CeCwms004/042344

1-2 metal acetate(s), zinc carbonate, zinc acetate,

zinc oxal ate, or mxtures thereof to forma wet paste.
biniBtedlinetikalp a@taé,»tnaagitimennttal eulfides, highenyalervedrapsition metal sulfides,

0 to.forma transition al ..

trar A R PR et P A APl B R sy TGP on. A
porflb bEHHE allRY nb@ealgsa) lc6inpesbnatalicaline BARH alcid16) bampbmiht, fzim

300- 1000 OC, 500-800 OC, or 600-700 OCto forma
conppaesi andan arpettion Qﬁ&h@@"m@m mgtal sulfidseqipronerhes the TMS catalyst

t

o 358 Pl B ARG B0 P Bbbel SRR Bt by
ray Sfifitagdtionlfe€! st i on of hydr ogen nay be perforned at a

flow rate sufficient to _provide an. excess anount

hy dficgale quepodiraents, &rﬁ@mlﬁnaﬁqp%%lsq olghe dMhreat élwsfsaélﬂfor mixtures of
88 QI 3
ey Gyt DO BRSNS AL ENE 00 E HBNTD' st 10
A, aimodnn 60 g opatagest d0 A. r mdiocmd] pra¢tésenthdipattielessitd of thh atystalline

i.ncl udes el enment al t.ransi n net al drogen addition
Pa'wg\ﬁ Bfg‘f% aMS s Wlﬁlagepgﬁhé?’stablﬁéstdf)g% 500 0C, 50- 400
OC THJ Tﬂﬁocawgst Ofat 1rf%ﬂgie§ afk@fl %etﬁfs? SHkH e Rhrd Qielaﬁ(s?fpz%c,
12-13 MPa. It shou be understood that
comp;dmdﬂ; ofmna; |omm1xmm¢h¢rmf manpepmpurce by sekimgta sofficaé¢nt amount of
red ressur f re and/or flo
de-foi b gferO8 R R SRR e Rar S o o B3 8c, B e s of

CoR@lrsd -2 fefl E&BokRATY EB1UnRAAL-D Vietd] OxhIRR(H PSSk 10BFStal
of the selected transition netal oxide. The reduced

acefqig(e) ﬁ@élcaltbéniﬁal ginp aeaipte, zincupiates apodthisn theredido frussewet
e OB L 45 MR 10068 - TPT sz o

fortn tRarRion (heasl oxkder/galtenixhié), @Ké tralsitioanhéel @ﬁw Qaﬂi mixture may be
sul fur, and/or one or_  nore conzﬁounds of Su

cal¢ipsd ghadempergireranging fEamm 8PSl 094, eC.exP9r 800 6n 0560(?78%9 “Gigiform a
trarﬁft%qg%tbp(g( ? /mgﬁiss 1 Hﬁxt‘afé LB R¥ioh Mt A& etal salt mixture

suit Uent that provi des a neans to di SSI pat e
may be rdsetet] vifishyidiegenza forona reflneeddintenepdintesolidc Theladdition of

ol vent s Wlt a bhoiling ran di stributjons of at
hydiagaimanhs peoried fbs PV raG R iprosidh g excess Sgpunt of

hydr&88ito %@tr%tmﬂfﬂét&l@iﬁ&e/&@ﬁl il BERthred 3%y d@o BRI thdy8e added over
range distribution between 100-500 0C, "150-400 0C, or

10-30 09@@ @r 3¢:40 |hnu1§dqﬁleetmmommtsl oxud%mgnal &aétnmlxtsrev@@roduce a

I L R T

ma$be peitfbratedan Q/t&ﬁpewhfelﬂf 350900 89-408Y C!, NpI-300070, ind @Qotal
ol e% 2-80 nole% 5-50 nole% 10-30 ol e% based on

press’qlée o) (555 BEPach]- &ﬁﬁ@Pal op 17rd MPar It shapdd b@]um@éstm hatrgduction
tlmF’er acqeé%emﬁc%atﬂlr selzcltpo% cﬁ*’?‘%c{utcmgt %a%‘ rp&@% u%fl‘reg:éb% and/or flow

arnediare 8

rateSofl rbdiicing ¥dswised totpiepare thidl ihieRBedihty tsblllicelsnﬁijén I@Banged relative to the
increnentally heated to a final tenperature of 200-500

absglute mgss of g fsctedrirapsition peetg oxided Thgiredugedh dreraredigigsolid may,
in sglg{l}fégﬁoggﬁ?g{té} g%&@ gngﬁo%ﬂ £A6- %ne%h LH%}%{ wrcﬁh] hﬁ‘q?ﬁ tfm%e

t e n@bef mﬁuceel 1h’®rrﬁailﬁté 3oliethal/ oe 1ﬂ(5e1h@ﬂﬁliiy adied oy hst, (f(ﬁ‘ example,
hours. After heating to the@gl evat ed

10% Lﬁ)fq}]r“ie%t/f‘rlu@m?féﬁéﬂf% apdApReATIRge wwaomqs gelfigamartysiat a

ratdYo'dolr61 the evolution of heat 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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may be cooled to a tenperature in a range from 0-100

0C, 30-90 0C, or 50-80 0OCto facilitate recovery of
woOherspataByst fromthe m xture. The sul furi zedpcawakoogn42344

may be isolated in an oxygen-free atnosphere fromthe

di I uent using standard techni ques and washed w th at
may édudessopyentsi ith @boiding eangh Gillﬂtlicl{blglom o atieast 160 *exaidgasel 50 °C,

lea§%§Q§S pr 5}?}%@?% @ {llexlga f}) trljrl,g%ﬂ@éenq g%% ‘8%)12 gI e dlStI‘lbutIOIl

betSlad 060-800 &T,F0000SC, bm(momz) Wﬁ@bﬁi&@hﬂwdiﬂi@t@ alieadlmht is
is an inorganic salt catalyst. The anion of th

VGQandgermdenssl Sulfat W%@Chﬁ@%e@r@dwt ﬂlﬁé?eéawhydrogen sulfide
TR Ay 8o Qf’f'%hﬁulca‘}]l%%{}ﬁm BEES rklBRERA 1-100
es a al | ta

e Inorgani c sa cat I nc

molsdb, [ R rede % 25 -8 molets] B- 3011;@1&%4 hﬁe&l oratheahdleeff Gblumns 1-2
h dri des, _al kall met al

REFRC fithg| Colemps égnetﬁl Sﬁ&or ZWétS ?l éﬁ%{ %f@é% %ﬁr tlz%.rqduced
1nté'fﬁ‘fe§1até‘ Qiigab % dlﬁleh 1é1r19i%518§u1ﬂa¥ HiviateS the r@é&iﬁ%ﬂ)ﬁ, Iggcstﬁt% hdy be

car bonat es, I ne-earth netal ,
incadnkealtal lycheatedttt arfnmhﬂerﬂpymturel eﬁZO(hBQ@FCJ%@aﬁtiOWO;rBt 300-400 °C and

i 4 tBe EUSCATRATS MEBEEH rHoFbiet Bosh Hpas, o af s 10 hours
TyRicK®), iRensakdBpdBual is hiEhes forq|5l‘h'3)|ufs91 €0 880k A& lor 1.5 hours.

yruvates, or m xtures thereof. [norganic salt
Afienbertipngtts therrdévathe, subfutiziag ecantien feimpieraeret e dﬂu&rtt@a@b'st mixture

ma e eRE S 8@";@ HistD RS IURGAR IH Do RO o) “C 1

fachiR S cd4 S8 frdnh HEEREKINEOBEERRARYEd catalyst may be
KOHZRbOHZCsOHm xed with a mi xture of

isolateddB 2RI TEBT e suBspharcismchodduent psing ziogdind techniques and

R T r e

he2BKPCQRERIE Ghe KUSBEBALCEERDY S Bital (& GEBAGALORBESAGER; standard
KZC(BZI\/QCQBZRbZCQB K2COB8ZMyCOBZCs2CO8; or Ca(OH) 2
techiuiguef-with a mi xture of K2COBZRb2CO3ZCs2CCB. | n some

-enb %%dﬂg@o%%goélﬁ%nﬂs NQk gﬁﬁggtt 2ah 'ino?@érﬂé Yo ca@a@?stt airps aﬁbn of the

nmost gr ans 1~grans, or nost
inoBgeiic gl tevaalyst nialytlmludn ancnabxgahlatcempasnd e omgngmom.ﬂound or

lithi f | t t al
it re setngpsp yaf SRS ok bl Dotk e es g metal
hy&ogfd@mlkalﬁ%ethﬂgﬁirffdgﬁ RIKA1i Pletfl i T8es, QAR P4 Lu$ided) hikali metal

grams, or 0001 grams of [ithium cal culated
acehaes, h&ah.en@aitongatem alhalumetab énmgtesnallsali matal pamvaes alliahne earth

s B oSBT RSPEOLE sy SRR F 88 -

eart@ktatl emates adlkaine-darh aletaMstiifidas) aﬁ&aﬁﬁt-@aﬁﬂﬂﬁ‘i@&tﬂ a@fatéy, alkaline-
| east 11. An atonmic ratio of an alkali metal havi ng an

earsh waiak oxalates rellsiingeantizastal formates salkalinezgarth mstal PYRE@T s O
i Rt e T om 0 1 o 10, 0.2 10 6. or 0.3 10 4
whelndrbsnit st gRdlyysts Balude dait ateysit lindgd toyaniatureosfe
NaOlPi(/RlbOH/CsOﬁ KOH/RbOH/(rZrE(l)H NaOH/KOH/RbOH; NaOH/KOH/CsOH;
K,CO3/RbyCO5/Cs,CO3; NayO/K,0/K,CO3; NaHCO3/KHCO3/Rb,CO3;
LiHCO5/KHCO5/Rb,CO3; KOH/RbOH/CsOH mixed with a mixture of
K,CO3/Rby,CO5/Cs,CO3; KrCO3/CaCOs; KoCO3/MgCOs; Cs,CO5/CaCOs3; Cs2CO3/Ca0;
NayCO3/Ca(OH),; KH/CsCO3; KOCHO/CaO; CsOCHO/CaCOj3; CsOCHO/Ca(OCHO),;

Tqaquisziz(:()3/12132(); F(z(:()3/(3&(3()3/12])2(:()3; B(2(3(33/(3a(3()3/(352(3()3;
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the inorganic salt catalyst may include salts of

sodi um potassium and rubidiumwth the ratio of
weaaswesd2e pot assi um being in a range from 0. 1P6T/UShE4/042344

rati o of sodiumto rubidiumbeing in a range from

0.1-6; and the ratio of potassiumto rubidiumbeing in
Ko@GOs/Mug O/ Ripkd@®; KoGOs/MeGAmdth€0:; eordbgt OFT), mied widh g ankture of

I i ncludes a sodiumsalt and a potassium
KZ@QI/#bmibé#&at omc ratio of sodiumto potassium
bei Rtsohit einticinEEnts, " tREIHrghnicsatt -cataly st O6TRAIBSTRAHOIBIVODO1 grams,
an inorganic salt catalyst also includes netals from

at Tapst QiPRd geamp oppt mpgt OFfr graes ef e, calabhgies iprthe wieight of lithium,
| 5. from u - f rindic. Tahl I
per B o R AR B Ehs BhrdehE RS ARERTE M S EhBdiments,
frome) @hsmsf o lesCtanrd) bgams! 18000001 @01 gkadab,.eor 0000001-0.0001 grams
m xtures thereof. Metals from Colums_8-10 .i ncl ude,
of Jihuny calcplgted 4s e werehiof Lithig, PRUgRERIURPraRip ARl catelyst,
ni cke . . - ,
1 ritfepaSqihe g 1T s inllledtn of ore sl
meeirbaddithe iicdudet dnealkaliomgahivith aalatontiamahpst of atddasidEls An atomic
0. 1-0. ranms, or 0.2-0.4 granms pf Ran ni ckel . per )
ratl@roja’ AR a&aﬁ ﬁ&ﬁiﬁéﬁwg&a@wr@amg@%% of 4t feagbt t g4 allcal faetal having an
bodi the i ' : tialy i pg!
ctofIPAhEE orthin | R3f S CnBGliefig IR bl 2o DA 9136502 t0
6, ®éx3 odt whatathe énoriiiakalt ¢atayst Ges twonorlBoieratkalidaetalsu tFoaexmmple,
not limted to, bor.o r al ugi num n-limting,.,. .
the g BG  TH APSGR RS ST OF By P ST ST gjugyith he
ratiB R &M PStadfuaiR o in @3hedeBR i 196, th& b, ofRbdium to rubidium
al um num oxi de (Al 2 . The inorganic salt catalyst
beipg in 4 rnge from 1 Srrbedithewatiosof fotassiugs toghbiding being i rapge. from

f ewl cids. (for. ) ] ‘.
0.1 B 5 bl SRR s i s8ihae
pothksium sd1ctwHNGR) ato@icaatio bosouivrg t€ potashirh being if & eange from 0.1 to 4.

exanpl e, borates and silicates), and_halides. The
i noPgemecenabadiments, agdnerganc sylbratylyshplornelessgasipls fiom ¢

I : t . -
CoFR 0 oGO B RE TR el iR AAPOOKS 10 or e
PeriatipGabilé,imetsls iivat Chhum ¢ bbihs Psriadic flebleccabpouads of matials from

cobh Pe 5052, Bt o00 L S T bt
butl ROhSAMhifedSB) frorf difbyifh, BEAIOS: REIGPAMREIY LA ShARAREude,
techni ques. For exanpl e, a desired anount of each

buteonpadienteddb, ¢tiemim,ahglgbdenum, betupgsitn. nadomsiempodiments, the
. standar.d m xj t [ f le, mlli
inoZgaie Rl SRSt RS 1HE 0110 SR G0 Aares! Rehe Bkl per eram

of in6rpRRRIshlt emalyss e di ssol ved in a solvent (for exanple,
water or a suitable organic solvent) to form an

i nolgrerpin exahasirseats.chy mergaaissaliicgtabisealsoringlusies wetal oxidgs from
I ve ;N [ t chnj .
ol g L PR LR Ol AR AnA s o
butefdAEt HiEirddso, boren gadlumim.t Noedlintitigy epeddendfanaall dxides include
catal yst may be incorporated into a su&gort to forma

lthdii Ste ki On OB Gda (Kool oxideitbREY aspluminum oxide
(ALO3).

The inorganic salt catalyst is, in certain embodiments, free of or substantially free

of Lewis acids (for example, BCls, AlCls, and SOj3), Brensted-Lowry acids (for example,
H;0", H,S04, HCJ, and HNO;), glass-forming compositions (for example, borates and

silicates), and halides. The inorganic salt may contain, per gram of inorganic salt catalyst:
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supports include, but are not limted to, zirconium

oxi de, cal ci um oxi de, nagnesi um oxi de, titani um oxi de,
woyorspisad2gi t e, al um na, germania, iron oxide, RCTHSR004/042344

oxi de, zinc oxide, cadm um oxide, antinony oxide, and

m xtures thereof. In sone enbodi nents, an inorganic
frogyl gramg tof) lugrams.4L.AQ00RRt0:01 graans.oer OGN grafms af: a) halides;
< t al e jnpre d_jJxat S or, o,
) GPhATEP A0 75 Rl 0N SFgkREAI Bl Do R 000 s
Lesdf dcilipd) BidhktedlEadtvrancids;or epthittored niredf. ont o a net al
support or nmetal oxide support to forma supported

i norlg&HIoEgasg saltcatabysy may ba psenatrd yring sanderrbterhiiaensn Fer

[ | S . .
oxSL EARELY Shol X0t S o REPO OTATRSEDN ot
standard mizing eevhegatu(fer exangde, whiting and&r plilverigiap). dnalie i n

he catal yst structure. The, inorganic salt catalyst
emira@nwetsowerwg%ﬁoa@@awm R Sisolyed fha salent sfor EXARRIS. Wafer or a

_ g _ y L of
=aERIISAIL 95,k plo BARTRIErsid Ol RAAIRERE P kM
maiyhe removaylasing staldardcepaiation teblrtiquesso grasivce dreddorganic salt
t%matbi | e) when distances between ions in the lattice of
catply’l.i nor gani ¢ salt catalyst increase. As the ionic
di StRYHRSerhPYHABSS, infrothid A81td Gafe AR R AUMARIBRY be
~ source_may perneate through the inorganic salt
incegpozatydinted msunpar teforare supporthdinouganicsalichtalyss Examples of

i_nar gani I catal.yst,, Perneation of,the crude feed
supplf SR, B8 obe S@UTHIR 0, FRGERE 8% Riclptf oflol gpereSiim
oxidé  tanin@SiKides hdroRltileNSURARE géiadne iroA Bke! hibkk] KRR, zinc

bet ween the inorganic salt catalyst and the crude feed

oXigp.admiyip exide AIGERORY 9Fiflee and mjktpsgs theseod. [hsasmemerabaedimgnts, an

B, SO A0ty ST PSSR bt s e

20

25

30

. impregichtiet in the sapponr ddieatatioelypihorgaaictuls aagbe meted er softened with
and/gﬁr‘r f cili}ate a chalné;]g in gro rties in the crude

- heal apdfrrpedriaiangiop ante & pefal Smpert oF Biskl pxide serparta fermyasupported

inot&@th salcaryder of the inorganic salt catalyst (for

exanpl e, nonhonogeneity, perneability, and/ornobility)
may Abstrudareofithe awrgmingliealyse typomdly becomnes nonhomogenous,
conductivit asur.enent t hods, TAPR t hods, vi sual
perf Rt BT A & B PPt Fe e ian & B e Rye AP deapen loss
of a6 &Rfs il B dasys0ktruoiite! The %&%&Hi@ﬁl%ﬁl%‘ghﬁh@i bebbGs
) S.

.of catalysts is described in U S. Patent )
disqrdgred, witiput osubistatialethange in compgsifias ¢for exammeweithat

e 1 ner;.€t.al . A.TAR. s em may be.
depesMBRoPYERtYr o S0 RERIRY Blypdery iy Wi AET oS sa

cathly§.bcomesTdisordABd anabilks ivhef@ystiRePBdtivos®Es intha lattice of the
nperature range from 25-850 0C, 50-500 0C, or 60-

ino}ageﬁelccﬁ@}t cafalyst megesen oy te donin digtangasgacieassnt amds Geed@ndior 2
e 08, gt AL A ATl e e

surfaae bbtheiimapans salactaydtu Peifnaaion bf theeudeABed 4irl/or hydrogen source
te gr ature. of the i nO{ gani c salt catal yst i ncreases,

thr@)aggﬁ FrINQEIAIE SAHOHER FRSUIthBY Weinfieasedn theggniaciing ajeg between the

i fbaRat i . i

o ESSAG bAERL 60 i SRl UL 000 e

contating mrediant/od egactivitir avgeof theddaeganiosalt catalyst may often increase the

yield of crude product, limit production of residue and/or coke, and/or facilitate a change

in properties in the crude product relative to the same properties of the crude feed.

Disorder of the inorganic salt catalyst (for example, nonhomogeneity, permeability, and/or
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m xtures thereof. The tenperature at which an

inflection (sharp increase) in gas evolution fromthe
wonoersgasi2e salt catal yst is detected i s consi deCeaSka4/042344

be the tenperature at which the inorganic salt

cat al yst becones disordered. In sone enbodi nents, an
mobitify) ewtyi terdetdrmenddtusing )6 nfetlondst josici q@udrgai’ﬂit& ngeakyrement

me§3 G AT PR iR e omtaey BibARa Pt B pShbinions

thefegfperature range is referred to as the "TAP

enperature”. The initial tenperature of the
%@r@? of § APstaglsteainsrohpiaeigristismy caiabysisds descaibedin | §. Patent
m T P t e t
Y T -
A Tsm $y3tehemho be @)Bfmir&dtﬁdm Mithea TedlheldggadFoky) Miou\RJ.S.A.). The
terrperature range from 100-600 0C, 200-500 OC or o
TABgnalysio oy be pprprngd ip 2 temperaire rangp Sioay 23-859 2C4 3P-300 °C, or 60-
r eggbﬂp t
400 @gga fx%a?ﬁﬁg%&g fu? 9 Qan% ng}(ﬁ ggggm - Shqjm@ Caglt’da bfgft&@{uﬁfh a range
frorﬁﬂht b(D B tgas 107 foac tlihenempdratireanayl idnfiin eotstabABnd/or increase as a
t enper at The magni t ude of the ionization
fungtign Qfdme ﬁ%ﬁ@&@?ﬁ?fé‘aﬂwﬁﬂe {roseans Fall@ b IAEGASERe 83 Fmission
fromﬂé ﬁlﬁ{%aﬁf& At caﬂaﬁyspfs ql?eras&tedt Egalﬁgx%s bF%a%és it & o e/ the
tructute. ighly ordered crystal structure, the
morgamcpsalt tatalye@nalrude gabm mlohyxnic glatop deddeihytimgen, a)vmer or

iy Bigreott ThRRHHSRONF GhPEFL Tauineiod (B seryyn erelution

frorth $hdRbEsai R}t catalysbis defellcd 8 hsilewsitiabe $hd tefipbfature BORBich the
are not associated to each other as strongly as ions

lnomﬁn@Shh@ﬁhbSbW@éﬁ@ﬁdﬁﬂw@ﬁﬁl structure. Due to the
r_ian ocl n :
I TS TR —

ma@béltisecee bed aCIﬁﬁgd dltergpéramivesrag deradinet lﬂlSl.ng a ABJ aflid tesperature
of ions and/or gas re|leased froma disorde

or the {pgrperaie yenderis referred gias A1 VI AF teatreratitsan Tge ititi| tgrpperature
of tﬁé te'rr%?at@t{é?%%e &?e?mﬁr?e'd‘%@@gdrﬁ %’Pe?en'%h 9oLy e “‘Hﬁﬁlﬁfhm TAP

crysta ure at a selected tenperature. |In sone
mn@ahmﬂahents a heat of dISSOCIatlon of the inorganic
sal t. cat al

beo in a.range from 50
5001 reetaitte égﬁ% ﬁ%gé%qrgﬁgc ls&?%at%lystigll@épe%ggcomact

wﬁﬂ atcﬁfd@f@&ﬁs%% qg\lﬁteﬂlb&faﬁ{r@fanlgekmﬁp O OE°CC 200L500BE Ebr-300-400
DSC et hod, a sanple may be heat ed to a first

°C. t "Eymeﬂlb't theel AR tmsmr@mtm is moamangerfremat10- 0 Endntspmn

et B AERE ubEip] DENEL bl aBRE SHY e 9 i s
infle&idnd] iR dt difeRint arm/temﬁéatuy@nt and may not be
repr esentative of the heat of dissociations. For

ex a"ﬁdpﬂ waguibxie of thet geizateon lnﬂmtw@fasmcw%vvﬁh th@ qpfted gagrmay be

Y L e

strlﬂtifrd: nBe Idﬂgvaﬁﬁl@ésl aig é‘t)é@dl@ ey tabd c R Bed f&@tsé 6ions, molecules,

correspond to the eat of dissociation of the sarrpl e.
gasewa@omblaﬁfs@rt& thereofs Epmrihe slEuctie rpwiss S20Te PRrEYhalig more

n
glg %glﬁsg)?cgeggd d&?gtgﬁﬁl}ﬁﬁn h%{s?a%e f%t olj:'}egec?tr?ce?aélg%lgf & strongly as
iongliir 4 highlyhgdéd&Lerystal structure. Due to the lower ion association, less energy is
generally required to release ions, molecules, and/or gases from a disordered crystal

structure, and thus, a quantity of ions and/or gas released from a disordered crystal
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analysis. "Cool transition"” refers to the process that
occurs when nol ecul es and/or atons in a structure
woeeHe39rer e honogeneous when the tenperature 8eTSaEED42344
during the DSC anal ysis. In sone enbodi nents, the
heat/cool transition of the inorganic salt catalyst
Str@d:um istypigelly greaten fenef quastityerd aensrand/or igag redgasedifromct leghly
tenperature range at

c‘%y%?ﬁéitrﬁ%tg{e attranglgrefigr e%el%quf?e i norgani ¢ salt

c at Bl o3itc @RBOdICAtY]d Bt Bf §iSwRfitioh 8aiHeNBorg) L @al't §atalyst may be
referred to as "DSC tenperature". The | owest

obsepteddn arures fem FRSCHe AP r Qe beat@gg@te@up@ﬂglgaa@s&dﬁd’c as

ae PRI Y S LA ATy T AT I BSCigle may e
heagediat firkt Rpeianas, donlea 16 mmtdﬁqiem&m aQDthEﬁ)ﬁeaQéa a second time.
250- 450 0C qr, 300-40 In an inorganic salt that
Traggitiens akservsg rdﬁﬂﬁg éhesfan% he@apg peneaallyt 3y repspsenigtive of entrained
ool SRR BTPASDSONS TR SRR SL L U PR v
exdngAt,ieaglycobsbyedyatiod deghadf o elojst nahydmled kample may generally
[ rgam ¢ salt catal %/st that contains i norganic sa

ocqyRPEIPBI IS0 Lo tepisely Detesmo O o JG esation Ssarq diias the
cooﬂﬁgQ o ﬁlﬂfe REM RS H§ E(%c%gofm {ohth?ﬁ@att o?ﬁ%%c@agﬂ)n%zrtﬁ@s%mple.
a eating cy c relativel road.
abs é]'FI&e tltaflsmeﬁiktefem tcath%fbcsmhitrdanmrs I‘Wileﬁ akdzed malectileeand/or
sal.t does nqt abs r reI ea e heat in.the scanned

atoP’ér’r’béPH}“E}P’@ SgE lse iedophen the tgmneratpe; inergses dwdngihe PSC
andl SRt RS trhhdord eresd t"o%ﬁé wo@eseftha& Becﬁgwahﬁ nfoR&H] R %d/or atoms

' ange upon heati ng. honogeneity o particles
in @ﬁr\murc hmogtmmor@mlmogemm weheq tlor tempesifure kiecratﬂek doyngothe DSC

o SR DB P b

ocdUh G 8 rafibs o@@exﬁ@érah&@ thad aie'"&téc@éﬂl' Wil ds TAE tdierature or
cations in the mxtures. For cations wWth snaller

- tempsrrtererancial whinh thp heat tangfiomotthe insmganic sigeatalyst occurs during a

secﬁhfﬁ%%ﬁﬁ%gﬁg :1% %é:fég%etd[{ﬂ 3s BSCISHBdMIS. A GOk USC thperature of

€ correspondi ng ani on I ncrea

theff@npaataey ia@ge QiringOdsecofid Biating aycle hakgerd ta asthel hhimum DSC
ionic radijus results in higher interionic attractive
tennsratws - ehGuberRankfesalt satabst ﬁlﬁﬂ exliBit 3 deafiranpitiondn a gange between

‘20(} SoPoas5p.Lpse, OI@@? hbhgher interionic attractive

forces tend to’res I n higher heat transition
t enpearainorgasicfsalt that eostaint irsnghbhor samm.eudhemrth@ame ) miatwely

e R
secbﬂ&héé@'l% CRIE RS By rtaﬁu%r? hhrrbQNIE afl BdkdanieRd cta&lﬁetﬂa%&nams

acidic han cafi ons of arger i onic rad|| and
inoggzinti salf pefticldsen namdatymiy gomshbdmogdneous mixturer @asb@ewf ttllre peak

ssshRGHS PR Ayfifopesroad hr B RN B R Al ffoad. An

abseficd TPediayTh@ DS bpecBrubhiabichies tHaegs shit Hbéstﬁst ﬁ@édﬂ@ BSrelease heat
tends to produce 1ncreased quantities of gas and/or

in the keanned tgtipernture rangst deck of a hése tremsitien gavethliyiindicaies that the
c n the presence.of an inorganic salt
stry ‘gaﬁg fsnﬁlg Oﬁ%f’ﬂto%)gn aR°8ﬁ’§ W& h a lar ger ionic
r adAs hbiagedeitt Rif (B patiigestdfizhiifiotghfc bAlhinbithreGRaedses, i ability
of gas and/or coke increases the total liquid product

of hp g¥tuEt torpraaigrawdid gnd/or a semiliquid during heating decreases.
Homogeneity of an inorganic mixture may be related to the ionic radius of the cations in

the mixtures. For cations with smaller ionic radii, the ability of a cation to share electron
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In certain enbodi nents, the inorganic salt catalyst

may include two or nore inorganic salts. A m ni num DSC
woenpacaer e for each of the inorganic salts mMRETRS2004/042344

determ ned. The m ni mum DSC t enperature of the

inorganic salt catalyst may be bel ow t he m ni mrum DSC
densgppetha erespindate dogasinceasesehd tiweadiditr gfahe cormspanding anion

. salts.in the inorganic .salt catal yst. For exanple, the

inefessg i & S8R UL SR TR AR B P Bl gr iy resits n ighes

int&GRITROABEATR T cE£BItWE L RE RAGH fd RO LADA i THK: GRRARNAhSEd base.
and cesium car bonate exhibit DSC tenperatures greater

The highe5oBriowc afrkivOBERsACBRAs TR highes hoafttrapyifiph fanepegatures

C.te rature 1n a ran fraom 2 1| Qne
for el ot oD BBt ol R o o i Bt ana
incf3abed fepaidt tHetDSE catve). ENligttues thapindluidR datiesOaith emsididnsc radii
and the DSC tenperature of the ingrganic sa

|t

tend 3 by pore aqde thangapiens, oflargerriapicradipend tisacisitydiéhe inorganic
sl S abiole ARS8 Fof AT LAMITPTHRe e
with atlaidysen seyrcdin tha peesemre@d ah g0 n30redfat iaclddésihium

DSC tenmperature of the indjvidual salts nmay be at
catjogg tgnds fpregucs ingpassd granttiss o gas %4%%8%@#@%%9@%“ of the
e FRaNain 4 Bt dBsoled R EEP A hPTDGRA AR RRh AR
inclilde cgimns edthragesget ioniv adii theadshinenpBreability 49 inhrbihgamgration of

oo SR Ckbieas o G AR el GGl o
C ONMRPS&drtal P&HbIdiRENE XBERIoBgantd $hftata®RE maly IndlidbUkd or more

_ products. In certain enbodinents, the ihnorganic salt
inogganid splfs. Aupingrnd)IC tempesaiswdor eash of thevinesganie|salty may be

to .indiy dual. i nic lts [ h ' ‘

et The WRip AP S Dot Bl o S LBRAREN Bt bl e elow

the 206 TN tediHrDpRl@ dGk ledt 086 0f teGnétganic metal salts in the inorganic
I ncreasedconductivity of the inorganic salt catalyst

salf eatggtie Far ¢xpople, thajnpregnicsakt satalyst mpy. inslude potaggum carbonate

and QRLORBA G, PR RIY ShbASEOMIGs &e{rﬁor}a?g“&hiitﬁﬂbgc
conductivity of some rnorganic salt catalysts changes
tenaferautien geatet HAPSHALGr e KhE0;/RbeCO&GREit catabysatxhibitcaDSC

i oni ¢ conducti.vit .51 ngl e conponent of the
te‘l?pﬁfi’rtbrﬁﬁﬁlér%tﬁ%%%%qq%g@ Cz‘hanges. | oni ¢ conductivity of

| NOF PR Lottt diS e Yhd ?A%Eﬁb@?aﬁﬁé’ 3y b BRtwHeR theéD ST Semperature
law. V =IR, where Vis voltage, /is current, and R1s

of atdedst bumnefdhe horgmirsiatte andihie O tespstdtuietof thetiherganic salt catalyst.

i nor gani.c cat al yst y be placed in a artz
Fol SRR s Fob g e B horinf £F gl LRef L pee from
355660 POUThHDSESmpERALabLthe khABIRAS i OédNatal ¥ nay be in a range
imrersed in the inorganic salt caftal %St FIG 7 1is a

fromc 0 %€, end thedYSE eamparaturerrfyhdindividml saitsmeaydan as least 500 °C

i.oni ctivity. Quartz vessel 156 contai ning
Or%[énn%ﬁ?ésq(ggﬂrray be placed in a heating apparatus and

heap@dnorgarie sEnEAdY 3 tha has 8 TP 8d/dr R tedipefLure Velwe@ € 50-
fromsource 160 is a%pl ied to wre 162 during heating.
500r#fa 208430t Crgr TAo-4¥N1C, ehd daggnaliundergd decoamgsition af these

temrlr)%?a b res(?,qn %ltan}rfr%}n%gdi%e%ts, can be used to catalyze conversion of high molecular
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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Meter 166 may be, but is not limted to, a multineter
or a Weatstone bridge. As sanple 158 becones | ess
woaogesesus (nore nobile) wi thout deconpositi BAT/US2004/042344
occurring, the resistivity of the sanple shoul d
decrease and the observed current at neter 166 shoul d
conduétivityed sl inbrgasizreelt eatblydi irganerallynattribwiedsiorthe particles in the
. _tenperatur t he inor i cnsal t. catal yst v .
inofgRRer L SO RUTRIaE | T apePhitiVion SF o bpfhmic sai
catds t@Bed R 1bREr tethipEratliré iR eRE R nipRrdt@Ria which ionic conductivity
conductivities may indicate that the crystal structure
of axfinglp eomneregsaf the sadrganiasadl sptalysi §Bangsén al tered from
an original shape.(f] fQr 0 I ’ .
(s e@) orey gy%ﬁltguoﬁ"ilr%ogrézﬁg% ﬁlt% g@y%eede?egﬁilﬁéﬂfi%lﬁggéﬁn slaw: V
= JRORB&E T M ivbitase, 1 fduaenthasd R igresidtadce XPe ateasire ®nleconductivity,
simlar or the sane if the form of tf]e Jdnorganic salt
the dnpreanye salesialysigraycdieatieged dup ARG Uhwesss vy th 1o wites (on pxample,
corf BT b S LORERAS R Lol Ay s g
saltGatalgsns, or 50-100 microns, as determ ned by passing
the_inaorganic saJt catal yst thraqugh nmesh or. a. si eve.. .
TheFihdriganrhenaatierof eéysd*?%éﬁat el fo MRewhioBiccR A Retivity
Quif’ '9&%5@1?1‘56%%@91%’%&%1@@ #Rdy BebRePR: Ratinappdiftus and heated
Inorganic salt catalyst softens, |iquids and catal yst
incrrareniatlyds andeyiraitempersturé.nVokagerfaamisgureé 16his appbedyanviee 162

salt catalyst. The catalyst parti S o1l N SO
durg}gd}fapﬂ%n{l‘ e re§g]11-1pg alérlr%{il #Bﬂ%}‘g\fvuﬁ géf ers arhe&'%l}ren% at meter 166.
MeRr %8 W& 1f batis he@shitdd 804 mivRameteF ortd Wheststote bAdgdVP8s sample
when heated to a tenperature of at |east 300 0OC, or at

15%brsones tese lpyme gerisoeshiatore mebilabyvithent desempositigngegaing, the

ansf f first f
R BT RUD et SRR A R e

incBasond form of the inorganic salt catalyst is S

i ncapabl e of returni n%{it_o the first formof. t hﬁ

i noFywnmeenbodiments.at ¢ desirefiemperatve s worganigaligatelyst may

|4 BB - i | gt AE Bhe diff
SIS i onb I PO Gl R o ifrence
in joeirendidivities hivey idditate thet ithercry saiptmeaturr ef theynopganic salt catalyst

Rk M85 B AT o SRS B LB, FELS A

dux}‘i:'ll?é Rla¥ial. 38t fordel RamRMAGaY af-Mhiing, Ofe dXpBEEdfEbeMllar or the
eating to a deformation tenperature below the

sanaeff cheririnar theimpeganicsale catlysirdoes hot ¢thangsdinigcheating.

' ' . lts, .| di . e
 hobin EEb e Ga PR RS IR i e g of
1051gb(9 shidroas, 202508 icFInS! @ 50- el icis] &dd@rmeddtyyyaesing the

~ The defornation tenperature of the inorganic salt
inoggamad spdtcathlyst 8raugh gimednes aasidisdi ments, fromthe

S 3B PSR ol P P sebelpanganis0-c

an®BelbwGADACY Ass the irldrghmi Csativdiabyst Seftank) lifuidh saild,camiyst particles may
above, the TAP and/or DSC tenperature. In somf )

corisbii the Aragix efifbe inosgagisriolt calyst.c paaialystipartielasimgy, g some

b - L) 007 MPa, or at
BB L0 o o T TR AR a0 Do e, v
mdsedper MRy, evheh hepieditoartempefature of at 1303 @AM, or aaibst 800 °C, such
that the inorganic salt catalyst transforms from a first form to a second form. Upon
cooling of the inorganic salt catalyst to 20 °C, the second form of the inorganic salt

catalyst is incapable of returning to the first form of the inorganic salt catalyst. The
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catal yst m xed with the crude feed may, in sone

enbodi nents, form a separate phase fromthe crude
woeewt/oclnssonme enbodi nents, the liquid or sem PCHWISA004/042344

inorganic salt catalyst has |Iow solubility in the

crude feed for exanple, fromO grans to 0.5 grans,
ten@pep e Y whizhahe lrgqr@mc sad;trtra@sfg)ms %mm the é}rg;fgm@fo a second form is

wr QLN SRRyt KB BBle PO Bui bR irkhe
terﬁﬁbrﬁu&ﬁa@e&ﬁ‘& sifhl© Qe RatGre O ln et emB 6 dithe@ B30 the Atk of the
granms of 1 nor ganl c_salt catalyst per gram of crude

morre%) safftcatapst pRlbrAipha R TaderteaR FQHRIFSSUTS pOB BRKIDg to a deformation
r@@%@e%%the YolGlatidn Ee?%pe?dt%r{e o"i*%hgz 8Pth@ﬁ#]9fél§laﬁElgr Yie gnetal
0 determ né esaCIn é
salgallh s@a¢ ampsdimeAtss hmmrghﬁnd sak cﬁhbﬁst inehides twd bl&nﬁrenﬁg’rgamc

spectrum nmay b nitored and th e| ati ve order of
sel @Eﬁr&‘eﬁ gs‘qror?mﬁ%% ﬁempeet%e%‘ CL@?W@ derpsaaiise of the
1ndr$}m §d&i0tatalst Bitfkd, %?Edrﬁ@elﬁ RlifmeRs! frgthftﬁ@ﬂﬁﬁfmﬁm%lﬁgﬁtures of
the inorganic salt catalyst. I'n powder x-ray
thedndrﬁ'réaalmmrgantchnetﬁkxalts peak rray be noni tored and the
spacin bet at o e In.an
Po bl Shp g Be i salic 0 I AR §RUprspuliauid at, or

abbROTGAN FCarkPb DSE WBperatufd) QH%OI‘% chib8dineQits, ﬂ%ﬁﬁoﬂgﬁmc salt
refatlvely narrow. I'n an inorganic salt catal yst (for

catelysiniph diquid ot azemdliqnd aobs asnicu Z;"é&’aﬂnﬁétr)DS% teperature. At or

: . the.
oG mfmof T RS o e HR G BB i S o drep s
cat mixedkvifieie bRdaBsdhay, Fosdhed @hbadients, foha aCbbpzﬁﬁtd ®hase from
i norgani ¢ salt atons changes during heat | ng,

thes@m%wfe £ Iy sqeae; eémb@ﬁé%ﬂtﬁadhﬁ leﬂul@ RESIURBAGAAneranF ﬁalt catalyst has

Bk 05 o B A6 eSS St 02

gradis) br (me@(kl Q ¢ (grairﬁs pf)mdrgagmtsalt chrelystysetr geam of samldé feedpomis

inspihlsn daaarade HEVior SEATIRe Y™ DS A B0 Bl 092000 IHAA!
grdnfteol®) @00@%5@1 glr&n{shﬁ' 11¥or§ﬁ1¥éjbafhf d'a?éﬂiét %ﬁﬁﬁ%ff c‘ﬂﬂiﬁet 1@5&3 3t the-

at tenperatures below 5 Addi t1 o -ray
migfinfuir A4Pi tempgraturer n of the i ndi vi dual inorganic sal t

{ e Bor RS s TRG RaBh e ROINe Ao ns Bire 5 A BEine the
spRMpbthadtoms e ﬂl@tlﬂérgﬂrﬁ@ gélﬁ&atﬂ?slﬂr) ASiHap®Bf thamsh, of { AR in thB&-ray

crude product) e varied a given crude feed in
speghtimt hahbe momtcmed nan@ﬂ@rralla@ve odpn o the imprgapianaltipartickss may be

estEXe%th{ old %ml th -ra{gi 8{fﬁ ctp norgél‘%gen? 8&1%%?’1? hl%lﬂo olfﬁleesihorgamc

mte

salpéatatystt m p&vddi&tﬁgifdafffﬁbﬁﬁﬁ tl@qnaappeamna;alk@numtdre@ and the spacing
conpositions of the crude product and_ the

betisan alomdanraydin stimpirdo daap Siorgrmieslt catbyst diaf porgains highly ordered
t t

AR AP Ahpd e R SO PR A Mok PR

cathlgwfortelRampley eBHZCOe/cRb@@@gCemmtalys@oﬂmaromm rahddnilg ordered

. MCR.content of vari o‘kjipcr udes, may al | ow crudes tq he
inorgaRicew iRty thsshane pt the dw isaly may be selativehk Broag o the Doos pealk

ma§haaBent. Bo GEH n%"'ﬂt He ﬁlsMI[&gr g@ﬁ %@ﬁw%&l QtotnsHh sQifurlng

per gram o cru ecte tofor nor e
heatmk eart heay diffeactide swctmnmﬂmnorgmh&rmlt @htabisOfky be taken before

heating and compared with an x-ray diffraction spectrum taken after heating. The Doy

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 Dgo; peaks in the x-ray
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grams of MCR per gram of crude. Di sadvantaged crudes
typically have MCR contents of at |east 0.05 grans of
wORRspeso2gr am of di sadvant aged crude. I n some PCT/US2004/042344
enbodi nents, the residue content and/ or coke content
deposited on the catal yst during a reaction period nmay
diffractinn specgtundtaken atammperaturepistlo® 505 Cg réatdtiomatly athe weray

.0.03 grans of, resi due. and/ ot coke per,..qgram of

citfa o el o e B AR et e LRI elmarrow Dun peaks
at the Sarléenafeeti@es coke deposited on the catalyst is in a
ran%g from0.0001-0.1 . grans, 0.001-0.05 grans, or

0. 0% optagnggaadiions may hewonwelbul sweh that thege@l pradustyoomposition

tantiall ree of, resi nd/ or _coke. ..l n rtai ..
(R A ol B bl FRAGHIST R AR ErR e pBRERh T, Bpitng
and/Greinhiditinpoim&i AT byFoBuctat THEXStal BrddbctWoaiPositivh ifdhsdes, but is

0,005 granms, or at nost 0.003 granms of coke is forned
notdunite tonpaatiiap. slefinsy sometics, ob msresihereofe ihges gaserpunds make

i t " I |

o B RS 8 Sl RS SOOI L LR RN o ses
r esCdnieoliiag adiﬂt&tﬁing@oﬁdiﬁbﬁmﬁﬂ;jdoyl}tﬁlﬁaébﬁk?ﬁ'ﬂﬁﬂhd /cﬁalyﬁ’e&isdtil];ﬁd herein

roduced by heating the crude feed in the presence, o

may PFAUCH ?ﬁ(&%{?@@ g\gt,h Igyer than predigirdgoke comtent. (ampagisen of the
. . i ;

IR i i g L e
forgumiret Fat ¢xapmple, grcameofitica MIER tewtdnt «ft0. 1 gasts of MICRpanstam of

t | t 0.7 t | t.0.8 | t
crude yogfilmevproiPh, @ R gere Gake than & sHTErILs VS feER g 001
graRfsQFUEER pE% Qﬂ?_ﬁ%&ﬂsc‘x‘udeb HMeRAnfAget Sud& 9pRABy h&deWOR%ontents of

grans, or O. .8 grams of the crude product per gram
at legst 8100 dwarneeldCR par gt eddigedvanggedeudet i ng.
Conyersion of..-th ude. feed to a,cru roduct with a
i np g P bt R b gl s Rt Ghaotiddlofne
catglystdRuipg @detiod bbravdbmbi e 6f Mo (PT SAHE! attrBodd ©.050RMAE, toR et most
to commercial products with a mninmal anpunt i
0.03 amas ofesitivaoand/ogicoke pen grampf cptalyste rln geviaia pptbariments the
e AP 5 165 TR et oTBoPch
grams0.001-0D5grans o00).00 HEOT prads. feedne smbodiventsedseti@atalyst is
o G TR S AP comins
QbARMSleducP AL at0n 83 0918 BWarkd, aPRABsAMAEARRLEN0st 0.005
arehydr ocar bgns@g)%r gram o?cr tde feed i% pr ’oéguc%sd. grams, or
at n@osh Or09B | girangs ef cobaiscdfotmedparanantof npde ataduet. Cattacting a crude feed
.otal product, fl ow,

i G S e e Cholaeliple BB Bderan tegheavantiey of

coke08Re tesidi YelRGvdSlaf RIaABE dfeok@hmil/aH resiai@e'sﬁ%&&cea%qiehﬂg the
tenperatures. In sone enbodi ments, control of thé .

crugefrsd imthgmeesercet e rebning satahigt, 2o netheralsebee plor ¢atalsdusing the
changi fl.ow of a gaseous hydrogen source and/or

Sanllen%P ng%@?lﬁlrﬁgol?éh the contacting zone to dilute the

anolhé caftackiyig caghorangiyobe coRMMUE, 8% S6ES eMBadinfehB®Nichfhat, per
contacting zone. In some enbodi nents, the tenperature
grapyphraredecised, atlepsi §. eramsnaledse0.d grams bt east i grantiaer a least 0.9

LAt | I.Sral. . @aboy I
gr g{gg\jﬁv{ej:gﬁsfﬂfe?fg%ﬂts é’ﬁ%vee?%%?@e J}gdezfrgguct. T%rcal?y, BeKreeR'0.5-0.99
grams, 0.6-0.9 grams, or 0.7-0.8 grams of the crude product per gram of crude feed is
produced during contacting. Conversion of the crude feed to a crude product with a
minimal yield of residue and/or coke, if any, in the crude product allows the crude product

to be converted to commercial products with a minimal amount of pre-treatment at a
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"Ti". In certain enbodi nents, the contacting

tenperature is controlled such that the contacting
woeans/dcearper ature i s bel ow the m ni mum TAP t enperasu0a/042344

and/or the mninmum DSC tenperature. In certain

enbodi nents, Ti may be 30 0C bel ow, 20 0C bel ow, or 10
refid@ybdh oevtatim emhocrhmum mFgrarwﬁewd@ dived, alrmdpw10.2 grams, at most 0.1

m ni g}u(ﬁ%@g e 8 gr%{ng %%MOQEF % 'oﬁ‘ gﬂ%s of the crude feed is

con‘?&%d @ldofctohBerREbI3 Ede@GarbB&Q AGome fenib%ﬂuﬁ)éﬁtsj ifoinn@ td M@ grams,
reacti on period when the m ni num TAP tenperature

0.08Ha? érgrmworﬁmr(b@igltamp@rr% LrP3; gamp of pen-corklepsaplsy
{ erature is controlled
hyde%cggb ng’fnt gliwam &enr%%?% (Ig%&cg or above, the
cat @bmsdlhﬂ'g-\ﬁ’cblﬁﬁmﬁfgabnd& tenqmb{tme taleeo foartidd ijesdl flBsCrate of total

terrperat ure. For exa t he ont ac n erat ur
progugs Tloav, s@imend/py %O%ngéa’falsfétfs » O §m %I?St §°© élay%e

perf%gﬁl 8% fAfdif ﬂ%%dé&%&%h %fg?&ﬁrets hey 561Hé &Hﬂ&dﬁﬁ@n‘cs %)ntrol of

erature and/or m ninumDSC tenperature is 45
the f@ﬂpdmkﬂa ingh¢ bmntacting aond mgy be ppdommtadrby dhasgidg @rﬂow of a gaseous

cat al yst TAP te rature nd/ or cat al
by AR B ORI ToAB O P ARD S i/ o EE the amount of
hyd% eJ i o? Sem etk cEQHehOfrorTBlNe cdnictify 2R, €, decrease

ormat i on, decrease non-condensabl e gas
f o r hlaﬁtonmﬁmbndlmom&lth%ltenmqsﬂmh én 61§ff00111an‘[11@$m@| may be controlled

iments, the. inorganic salt.c
Sucgéli*?glatt?%ﬂféraﬁ]ﬁ? fogpe pontag 31(515&08 154 4 cr M g%%/(ieegged epperature
“T SOME c &0 6mBBditrents! e comaetiig t@ﬂxlpﬁﬂttﬁ‘&)s doaleell@] ark thad the
the presence of the crude feed. Condi ti oni ng

conitansinganne tesuieratergisbelew thrapinimumbAP feapsaye %’é‘?or the minimum

D 196806l rfl GhiEtfo 3, A TPSERRURG-CeRly or 10
°C belasit thd @inum IAP teinperatoebhndigr thh enihinomg ESI(btembtature For
catalyst to_a_second tenperature of at %t 25 ﬂ?&r@rﬁe 70 °C,

. exame, | 12 ove gabodimegt, tharontaghpg t?élper%ur&éwa

ot 6 s ekl e b et ARSRRE A

mlﬁ&mmmatbmpenamésdﬁloodCa second tenperature in a range

fro 240 0C, 30-200 OC,. or 50-90 0C. Th
con m ?tg%?lﬂléoqngﬁla@ &(}rg%ctlﬁg)}e%eratg{eeﬁs r?.lo%técgle&;uch that the
tengﬁia%ﬂé‘ 1950 8r BV Cthe SRS TAP tempBRRAGH ARA ife @talyst DSC
ferent tenperatures. In some embodi nents,

tenwmjultel dior pxpmplethe eanizaing ﬁqypmtutmméy he prndrolled i bsstS0 °C,
50(5)b hl‘g@)}ﬁlﬁlglg:t I ne glrp%zr%{i‘ ollmntulhﬁﬂlszP ?&gqetrature and/or

e I nor gani ¢

mlﬁlﬁhﬁﬂl YSIC @ipkiafire 1§45@E’€ I@brﬂroﬂﬁ@ th€ondhdtingnémperafurd besed on
| ngtdlganl c salt catal yst rra&kéal | ow contact of a, crude
cataler AB tasepaseipres ep¥ar eatalyHURYC fearsr s n@w& 1gimpreyed crude

t
L S g
noﬁi-k:&idelnlsaaileegas\f@latﬁih oi conbirgionbereeaff, in the total

product, nmay_ be varied by chan a rat of atal, .
pr oBuesrtain pphedimenisnthg I%gﬁné‘b%%% 962139& éﬂay %éeswdepﬂor to

kd th
adcﬂﬁglﬁ gg@e gg%tfé@{ e[n%rtn% %efn%g%iﬁ{e%gsu g{reu%gtﬂi? W ﬁlace in the
presédoglof sie cridid feed. aCehdAtlommg tledaonggnip sals saialgst may 1nclude heating
the inorganic salt catalyst to a first temperature of at least 100 °C, at least 300 °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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relative to an initial pressure may increase

contacting tine, may increase a yield of a crude
wonRe63928 may i ncrease incorporation of hydr ogedaTfusem/042344

the gases into a crude product for a given nass flow

rate of crude feed or hydrogen source, or may alter
emtmdirhems tthoimergahic sabsetalyfst is dieated tne tempseatuedn rasngerfypm 150-

(3 i he feed with t catal vs roduc
7005t PP o AR "Gratg oL E S B B A e
fror@Pg-7208€CIRasE e BFBON0 °0f THeQongitidhing@erhperhit@esafimiing S

of di esel, kerosene, naphtha, and VGO produced at

deteshainaddry detsvmaning iqpie eondyctivityoneasyremynisad difwenidempgyatures. In

ti f the tot.al product i 0 : | y
onl Bl R RaoBh A B oAbl sa TR
temﬁé@diﬂé‘st obtdiféd Ramaiatel astsitithstobtanetely lisatitig tind codding the
. higher wei ght percentage of | ower carbon _nunbers _ga d
inoxgrnis salh catplyRanultiple tnesn@NSC, foadifanivgbtheHaggeant tsiqlé catalyst

[ - b

w1 A LA O T S R g o
terrﬁexmﬁﬁéﬁisad evitfiopnbentionalr lgasarcbating catelystase t he anount of

o SR s Saent oo BH S PSS hercot,
in tg%/ ﬁ)@aﬁ et tr%eoeqf?ita@ By Chatiitnd LR ofbtal ﬁrddﬁ@trr@fthﬁgﬁ from a

r “propértres of the crude feed, increases )
coritacfiag zade. diondramppleddestasing atratemy tdsel mediet cevpoval tagdyto increase

R s B e L B RFGE S o
reldivt kEhERtidl hRRsRE MAtihQBasRREN@ELRY 1@AE, B increase a yield of a crude

specifications to be satisfied. Uptake of hydrogen nay
profectawey seadshincorpersioned hilioges fromdhe gapge int a grydg prpduct for a

. of the,crude produect. | e i :
o3 TS PSP o BB 5o, b ot ol ofnse
efféchli Ia@re @R dicBARERO BihboSY thE clidfederitl thecatahet mavgmduce an - -
product fromthe hydrogensource. Relativ

T

h e | ow .
incfepgadersraaunt Af ¢iees] Jrerases, of nerhithy m‘éecr%@% dquint Shy&iQeplative
r [ .

o B DR e AR E Sy GO bkl Mg comacting
timSh. ghicfeasiag thei coptaotingrimie ofthettbial proddet ip thedkemtacting zone may also

properties, r%I ativ t(% t hose of t%felcrude fee[d ot
chagge HieREnagk E3DAR APREFT ASHSUHiR POAUGr IRyErsgsTpging time may
restiB R 4 'ghér wéngﬁ FeRlenfioBlof [ 88BN HAMBER (il BLy dehifiRe APl

may al So be altered to alter the properties of the
gragity)de product. For exanple, increasing the ratio of

t he. hydr ogen sour.ce,to crude fe na '

b oHRome aodREnE int fofidBE soGRA TN L AE thibebdofrtiife. For
exdiplé @hPERMEg phdds 8 hdofthe FoEtiempeit atly tefindrbded to

crude feed w fgf? the inorganic salt catalyst_ in the

incprass i @moht of hydrogey dhas theraedrsteaduplakesde xaduge Bieggude product.
e liquid hyd b ' : :
i R S WS RRGR S a/ A bR G Eotfle Tl Wil improving

othePprlop&ritabFiht chitletfberl, Ricesediake Bipehyiirodeproduets dtaemay be
I n enbodi nents that include contact of the crude f

ed
progiedd frerm aanele erudtéeegr dseAIEOP Drpdice AUt ERIA cpudegroducts from a
singl%tc%llc}é%ed ﬂay Bﬁg@tdiﬁergﬁrtfah%rﬁ{ioﬁ Rd/or treatment specifications to be

satisfied.

Uptake of hydrogen may be assessed by comparing H/C of the crude feed to H/C
of the crude product. An increase in the H/C of the crude product relative to H/C of the

crude feed indicates incorporation of hydrogen into the crude product from the hydrogen
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me@vane) whithhgssheenyncotnorated inig theraaleraostgimsespid

conmponents of the crude product may include atom c
carbon and hydrogen (fromthe nethane) which has been
woneroeemat ed i nto the nol ecul ar structures of PCHAIS2004/042344
conmponents. In certain enbodi nents, the vol unme of
crude product produced froma cr ude feed contacted
soudet E{eidwely}ldwogremss@mHé@ of thetcmdqd?reém’ﬁ €20%f¢ astgqenpared to the

[ 2%
ero e g e ety R oh op o G ZpS B dBfpecss
SighifRatt8mptdidmeat dthd BRRdO brodubigopdreiel) edlatvend ubed of ieorade
thermal process at STP: The total volune of crude

fee(ierbtmmd witlo hirmgl WS@@mla@@f yrdregea is deg@bleeed with t he
t noTBERif o By @it vo MR¥IG Meenay R G he Mcto 8] dhichine

prop@tisdief the cldk besdect. tFor krartlple, inoreasidg drecratie of thedhsdmgeg{ source

ower density_ may eneraII bhe at .| east
to cgadecleed mpy r@saké@@wgﬁ PEAduG ew@seflala%e%‘e%?{% ﬁm&%%tpgr gram of
nts, a crude feed having, per gram of crude
cru?éé'grgﬂhﬁe Ieast 0.02 grans, at least 0.05 grans, or at
| eaBi ceftaih egitaxdimeats, suhthact of thevciide featl Widuthe ithrgodce @altmmlyst in

of Ni/V/IFe is contacted with a hydr
the [E’F"ég@?‘?ég light lyroGaphgs Apd/oL sfeam gﬁ &erhﬂ %%}(Hﬁ‘ocarbons and Jess
colddli ng'ag Xt?(glutchﬁlaﬁ‘ cohtidtlof a‘%ﬁ'uderf@ed:@fitﬁ |aM $horgdric Mtalyst in the

i norgani ¢ salt catal éldtg ¢an
presage néhﬁtreghn aantl steeastlnpmhorlanettys thgt/ine vamta@ﬂf&iﬁecr@@e feed

B gt ol e R S
rﬁl%ﬂ‘ehﬁ%ﬁ theUrlideOgB8Buct GRKAanclade MomlicEAaBort ALY Igdko geﬁt(frf)trﬁhe
contam nants may be renoved fromthe used i norﬁ]anl C

SsqraRonents.
t he. used I
B T
corﬂ&ﬁéﬂ ‘Wﬂﬂ ﬂﬁz&fyldﬁo g%ﬁlsbureélhﬁﬂhy piesendetvfshecimrganicpahdatbyst is at least

moni a. Coke cont an nants be reno fromthe
YA BeRier ablp@saﬁp%ﬁpatterc B 55t | 3> BAHOIRY Xﬁ@ s a volume of

crud@ ggﬁiﬁ ;ﬁ‘y@ﬁ:leh foat Qg%gtgﬁl\éﬂrg&éﬁ .2gH @Fal VBRBRNS ke product

rogen an on oxides. In sone
prodﬁtmﬁj}mmme&t ofthe cmde rfmdsvglaﬁesntagmlg exleeanalpst thayobn @ least 110

f us G t.,cat al yst. a d res
volfh g rlime SEihe shite tre s mebdtediin SpleiEbeliRg to be

dud &%ﬂ% Ge Dalehsity. AMovP RSB m illy caused by
uK%—IZAI 208; Csezscl(%ZCacoe; P e s g
hydmgmﬁbndfthﬁ@dﬁleffe@ andZor r esi due andZor coke rmy be

he aﬁﬂ orb%glt) glirl]t?,lt a}u(gr{elﬂe Eeﬁa géﬁln g o rgloa;ﬁ]x & .’9{1&9 Qegd Git ast 0.02

fro

oraANd £0EAst 005 G$arhs oFbiTesBrl0. 1 grafbof Elﬂﬁﬁfeaﬁﬁiﬁ)rai leattenin] grams of
hydrogen car bon di oxi de, and/or I'i ght dr.ocar bons
Nif/Bel isccontaciefl thoa I@rﬁb@&enéﬁuzé igyEs, prqq%ceg%fv ANFRYSARE SHH gatalyst

creas ogen andZor car bon di oxi de
Wl&‘ CF elP trh% egfgtg'éc " exanpl e, the gas nmay

I nclpstend érﬁl%c@m&nts HMe Ak gmiOsalf daclysd chr Be ropbesated, at least

hydr ogen andZaor car bon di oxi de per nol e of eatﬁga ive
pargigly, boivemgsal arepe ebmoE sPrapaneniathal epntamait Helysh

; Afitroddl ok ture
Cogjg(aglﬁﬁ?lﬂél \ glgg ]:%:?Jh r%@ géﬁ{ed & nl?é? Hﬁ%&b o tro ca(r: gngr mixtures
thelp&T. Sﬁﬁ]ﬁe@ﬁn@ﬁﬁna’ﬂtﬁnay be removed from the used inorganic salt catalyst by
contacting steam and carbon dioxide with the used catalyst to produce hydrogen sulfide.
Nitrogen contaminants may be removed by contacting the used inorganic salt catalyst with

steam to produce ammonia. Coke contaminants may be removed from the used inorganic
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| ess than 0.01 grans of carbon nonoxi de per gram of

gas. The liquid phase nay contain water, for exanple,
wgnremsioeso2ghan 0. 5-0.99 grans, or greater than BCPAB204/042344

grans of water per gramof liquid. ' In sone

enbodi nents, the used catal yst andZorsolids in the
saltcagtel yst by wgntaeting theysddanengesic salt caalystowiile steamptaatl/or ffetrane to

X I vanadi ym andZorni ckel ) from the used catal yst
progiidtosch dd changh QRIGES L o5 mbadimeas e §X el et are
geref 88l REMUSHIXGure of 8¢ed ihyrghiio Wit bRbIght MARadididl @fude feed.
techni ques, for exanple, heating, chem cal treating,
andoiegast enkedimendts, aaxixtme eSusgdrinpiganicisaly (ex exasple. of
t 4 t i C
KoY RRICOY RS RO OFf 800 S B R R Qe zapn),
unrémltéclhcrbéd: faad aﬁii;/aﬂnlsfd;l& Snﬁbﬁ@fk:eaﬁéydfb ledfated tKaEﬁg&ghﬁirdjﬁ arange
al yst . -Fe sulfide cat st. was prepared hy .
oo TR st QR0 FC e prefsep by safar Bhwidsis
_ ¢ . N : 5 e
mifinaD B8 DU 3 BAR, Bydtb 1o, oIRGB h G earbons o
pro@d 0 LDlintid phavermdfor gasorTlexgad edydhdsds amincseabwinptetity of hydrogen
i Xxture. _.The iron oxi deZpotassj um car.bopate m xture
an%scaﬁ%ncq%_ © ety tfécf_e% §35r ARAATRIF ¢ %gmwng@fﬂ dim 0.1-
99 FRIRMN &0t 00X MORs of Hﬁdrggéaﬁarﬂmr%ﬁl%gﬁtd@@éw&r%gé QP%E@tive gas.

m xture was reacted wt hydrogen to form-a reduce
The¢ gasenameciingain agelpiickly et arnmeritod 8ght ysinocaeticaks andfpdearyan

addi,t i on was _per f or,ne ver 48 rs.at 450 0C and
mofifte.) B3t AR RE TesD bR DR Sl S BN 5 afepibEty Ber 2188 of gas and
les$/@an PBI $REME Bf Q@uigh Do desdt ofdr8 e g, tTheMiqiidBlase may contain

force. The internedi ate solid was agded increnental ly
watgt, far expmple. greabmthas) 0.3 9eramitdr greatsr thandd-9-Qftigrams of water per

r as to a V& m xyl ene/ el enental sul fur

gra%é)zfﬁg;r%gcﬂa? 100 OC. After Z\dditi'on of the internediate

sol Intsonienenbeeidnibiits, e woed icatatysvas]/érnsolidsiithakdntadizg@tzefle may

to 300 0C and intained at 300 OC for 1 hour. The
be et Wtrﬁmeawgis &?}W@W@lw@w aad/pynigkelpiromabe pred catalyst
. I .
U LoliRE PHE AR ol Aty BERGHAL fiing EREIRnown metl
sephiatibn &chpiques) far edrmpleoheating srhepnicad trgatinga bndispdeaifeatiomd
washed with nxylene to produce 544.7 granms of the K-Fe
sul fide catalyst. The K-Fe sul fide catal yst was
powder ed by passing the gradwesist hrough a 40-nmesh
sieve. The resulting K-Fe SultTrde catal yst was
anaNgudigniting exprxplessgf cdialyfst prepimgtionse tasting obeatalftgand systems

.anal.vsis of. the x-ray diffractiaon, spectrum it was
wi SRl sBhehate Sront ey elOHMARE 1o i te (Fos).
ExdinpR 15 Uifepd fat{dfrerSalk. Fdnilfide Galdysta NIKL FOuIBdd hedyd Wk
exanpl e, magnetite, Fe3q Al{Jeak associated wth

7/) I
prepargh bycembmingel Qﬂﬂ)carar@s(aﬁmr%aqxiéﬁjé ep@3) and S89 gd Potpstium

o) BT R TR PR
driddra2 260 €€ totorm & iren SUbd/polassiah dhshate Aidfee. Mhe iron

.continuously stirred tank reactor (Scorrposed of 316
oxide/potassium carbonate mixture was calcined at 500 °C to form an iron

oxide/potassium carbonate mixture. The iron oxide/potassium carbonate mixture was
reacted with hydrogen to form a reduced intermediate solid that included iron metal.
Hydrogen addition was performed over 48 hours at 450 °C and 11.5-12.2 MPa (1665-1765

psi). The intermediate solid was passed through a 40-mesh sieve with minimal force.
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stainless steel) was fitted with a bottominlet feed
port, a single vapor effluent port, three
wohersmosnspl es | ocated in the reactor interior PCRUS2@4/042344
shaftdriven 1.25-inch dianmeter sixblade Rushton
turbine. The K-Fe sulfide catalyst (110.3 grans)
pr egae deredids salidowas addedinanmpantalyim @ retedo gexdradl dhet dvolution of

ref e O BB B TP et
additib@y it iRt @iiediRg boliY, te feanasiahixnliRavAy ihtteRRn@NY BeAEd to 300
the reactor through the bottominlet feed port to form

°C andhipaivrjaett 2308 eCriae b hayny {Thesolvenlsatadyst mixweawes enpledite below
0B R8RSR PR SEAE RSHIARL cotay
was dmﬂaiterdjnguﬁltmtmm (10} étgf-bc?f uméﬂghart il?og ffnhasphére) V;ﬁﬂmfvasﬂi@d with m-
of the reactaor, Cru ee at a rate of 67
xylgneo BBV YA, AR et fhedkrdies ccpiglysy Fhadetl eawlfm%a@ﬂyst was
l4o rh&eCs gamma ray
po%%ﬁ?%gﬁgﬁgﬁgﬁggggﬁlmﬁhggﬁghggﬁ% (§?lon detector were
us eﬁf he cesokiag K-Ee tshididk icefal yst Wm/aadalyznd tbeg lxeay tliffractidme
dr og as/ rude feed cantacted with e .
tech ARy oAl S L B i AP PR EB It B JEeRReg i the
cat4i39r 19@udéa>mlﬁ€et @@9} @4 Fé Ehﬁﬁaa/ RIS/ p5ErHEE e ﬁ{%ﬂrdﬁfl &hdésf(?or
cat al yst produced a total produci in the form
exgraple roagnstifel Eeﬁh) vApsek assh@aﬁeé av;tluroredlﬁmlﬁdﬂ {foy @Fﬁnmple pyrite,

e ve the single upper exit port.

el e Bol e R L o b i Dt B 0 450 b 1o
ExRipIENt ContaRt 8P4 Ciade FeshWita Hvd&'b;?erf SO in e PréSice of a

vapor on the reactor head.Arter exiting the reactor
K-FpSubfile Cafalst. A GOR b spBinRSY s kiana rmacos anosel 96316

0
staftidls SRS THEE A Al NG PARRICH SR fapor effinen pog, three
thesmho@mpiea hetatedga shesich@anintefioe, apd s shaftd@daronieds -sehdidntetd six-
nt.er cur ent flow caustic scrubber to renpve acidic

blaé%\ O%HH WRereafter quantified using standard o

chr I

ch ks SRRNCCAATAN BUS Brankh B iR as‘a%%‘é’f“@? in Bxamgple 1 was
cha:g@stblte the wdctot. Hmdirogemsa \gasan@emﬂ ah 800 dina'éns 636,600 SCFB) into

dr ocar,ban n r.eac 0
the ket e R Srtobin L BNl s o CasPiny HHeditumeg
enteRARRSIchéONhrOlghtthebshol el Bireaisdrt Rerrh A%iydrogen/crude feed
non- condensabl e hydrocar bon gases produced by this

mixten dritedhe tapgaen mwacperiad PAD éhqurs,rhyptrcxgen gas Frabdradefepdwere
cof ol F0 BB Pt i TR S e

efffugaly @genpdriof fhe rgpces e Meededted Wes feﬂ@ﬁ& irdté @N6TOeAr to maintain the
sul fi de catal yst tofproduce a total product with

crugp fefalquichlgwe) it 6%0 desverder vrupe. nilipearie ot & gamma ray
sodr?n&é;%f#r:ef sodpﬁug#;gﬁ flﬂg&% Rﬁg@#ﬁc\g %%géda%r’(ﬁrﬁ%ﬁu}e tHY h&md level in

therreavt@ondensabl e hydrocar bon gases per gram of total
he results of the MCR con

]E) g?%ﬁ% Eyc}:rg éqjvgg()qg@g@enfgg waggagacied with the catalyst at an av(eerr;ge internal

reactor temperature of 430 °C. Contacting of the hydrogen/crude feed with the catalyst
produced a total product in the form of the reactor effluent vapor. The reactor effluent
vapor exited the vessel through the single upper exit port. The reactor head was
electrically heated to 430 °C to prevent internal condensation of the reactor effluent vapor

on the reactor head.
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Table 1 to the solids formed during the process (2.7
Ww%, it is possible to see that the conbination of
woheospes2gol | ed conditions and the catal yst preduaseooao42344
| oner quantity of coke than that indicated by the ASTM
Met hod D4530. The non-condensabl e hydrocar bons
i ncAfigeexiteg thezsactmdthesedeyat rebeand vappr wWas oovlefend sepacited in a
bons |1 sted

high s e 2 ORGP R Pt B ER) R pd piae »
llquﬁﬂ strednd bnd2 ghydhica®a I'Ith@%@s BRdanb &/as 8dre @E&ﬂ}tergﬁlﬁer@%ow caustic

hydr ocar bons of the hydrocarbon gases included 0.0

r@bb&rrﬁo wmoye H?Id@r@S??e AndytharpaBer quentifiednsing etredsad b@nmatographw

tec]ﬁ[lg 1es. I;l%ggﬁg 1%49 gq ea.al% r%‘f‘é—ﬁ ‘ng %@%%3?@1{ ct to*bal 8t%rams of crude

prorlmﬂpmd ©.089 I’gtrami oihﬁfn—cgfndéﬁs@f)leﬂ@’ﬂﬁica@n ey shs0 (Iliiﬂi@Q'B@ctélag 027
be | at ed. W dr ocar bons of. the
gragis ¢ é 175 8ot fFideofesd pamalnek dopsrties aslromppsitigna afthe

o S B DS 1

summairimd in ablbUtin®éGt & Tabbal aAnBIGME; gt T:{bids B dn BIG. Q 02.
| e denonstrates._a thod to rude

hi
or o S EXERBle dFROPITLS Spoihed 8] CONBULE RIS Tged with Bydrogen n

the PYSERGA IR Sandtida raetgloguhﬁdwcam*%%o Sﬂoahéé a%ul gfbcﬂlfct Rlth
nost 204 0C (400 OF) at 0.101 | east

mlrgmh@mbmﬁmrg@nqamsf sokeh The baal prn@pert anvheled a crude product that

B G T T ORI

gaseﬁpaegrﬁh%ffdtinpm@m bet ween 300 0C and 400 0C at 0.101
MPa, and at | east 0.001 gﬁgns of hydrocarbons with a

boi By sempanmgetharesulis alihe MCRepnisehionte walefaerd 63¢7 9ts) in

Q t. had . .a
vl 9985 o ke NS R RSP R0 e
comlﬁﬁatpﬂlr(ﬁft]ﬁe cumtralied corpiati@fsfand she @ndydt beoduaéd Dloder gusliity of
I SO- p raffins %o the n arafflns was at nost 1.4. The

uﬂ@ﬁ@@@ pripdiseied Pr ey 'WPH épnt di stributions

th -
[Hi e S -

the ﬂ@plﬂfhiw weightt feecentaghs Méthp@rzﬂmydmcmfoonshlw@i mdléabtrrb(ﬂﬂ)cﬁ grams),

an oct ne nunbe lLeast 70. The na
the QIR <SRt BT kB 68 et onaons isan SE rac Bt abe e
hyd@écaﬂ.‘}ﬁ)% 00t hyBF RBFboR faa R MEGRRANEO 73058 OF ethRAL Pél‘ (Frgrﬁ%f total
napht ha portion of the crude product had at” nos

pgarksms o Fecm the seY ofghgmetg‘ht perpéntages of e Crapidrdrarbons listed

. t cr ud r od had at rans_of

in ’I%Leo% gﬂr %ram@% the aprr eicon %B@er &F%og#o?%%mméocgrpﬁgs may be

caldulatel® Dﬁ@@}ﬂ@ﬁdr&t&%cﬁ;& of gRSionQod@énsabla Wdﬁﬁaﬂﬁgﬁ @%Q éncluded 0.21
The kerosene portion of the crude product had

gramps o proRgneRsAT gFany ef il Bdydocarbeas.k en@ehwlrwrqumf #fe non-
conltBfelc 498 oRRAGH Bhsc A8 LR RIRTRY htyard Wb Sl FHORET®

tron’o an ar Gat
of "Hiiis beasile QerBogstars aoﬁethdicbfdﬁirb@l&:e pesrudy Erodwh that includes at

rosene. e kerogsene portion of the crude pro
leags 3&0&%@%%%&%@02 agoapiiga hedlingcirags élsmbﬁgorapgmws& 404 °C (400
°F) BEG.161 RiPaCkt 16RF 961 Erams of hydrocarbons with a boiling range distribution
between 204 °C and 300 °C at 0.101 MPa, at least 0.001 grams of hydrocarbons with a
boiling range distribution between 300 °C and 400 °C at 0.101 MPa, and at least 0.001
grams of hydrocarbons with a boiling range distribution between 400 °C and 538 °C
(1,000 °F) at 0.101 MPa. The hydrocarbons that had a boiling range distribution below
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The crude product had at | east 0.001 grans of diesel.

The di esel fraction of the crude product included
wanwsssns, and the diesel fraction of the cruBeT/US2004/042344

product had,an . aromatics content of at |least 0.4

grams of aromatics per gram of diesel. The crude
2047 thebide axg-parafiiien snd wpaeifiny andthefratiqf surh ésov@oifins to the n-
par?ﬁfélts\yé ﬁgggthl%cr ude product included aromatics, and

anaromatics content of at |east 0.5 grans

of Thesmtle pfodaeyinguadt lﬂfihﬁ@mi?dﬁ@tﬂifbhﬁoﬁ’s thidr a&@@is@&ﬂal@ﬂ with
of a K-Fe Sul fide Cat al In the Absence

naphihes berapansndissal. etV Ga Khrengaiprodict bad %nlg‘@t 0.8 grams of
nap'ﬂ PG H%Ph‘f hifa rpﬂ)ﬂq ti'lQ 00,49 Rgéduc{ ﬂzPi agfé c?%lﬁ?lglg‘g)%z g‘t; & least 70.

pot assi ona
Thd maphdrarpmumbf nbasnﬂe pifd&ct/\lﬁd @Iaa&me/mtqmt of staserd 09 grams of

descri bed i to formthe jinternmed at
bengppe thé%lﬁeg p%zhas of heqaphiba peaionptihg @H@%p@dm%%é%most 0.15
s%‘f%le‘ﬂn% EEP% A Bna {xl&{g& e1hd Ha[ﬁl%;\%m(ﬁﬁﬁn Bf’te HEXAIR ?oc%c hard at

e inter ate so was m xed ment aI
lea$t|ﬁ) I penahd enpecyflicaing\adonatasipengcind efxrphthan a dry box

A B B B i
theBRe ﬁo&ﬁ:& RaD, 8k Ogé%ihﬂ TSk =-3(h@t He k&o?ﬁfﬁr PO a)nad"f‘iihe crude

mal nt'al ned at 400 for 1 hour. e sul
prodadtahgisdedrasmatesoaet tbel kénoeenetﬁmetmaoﬂiha csile ploduetictdam
as_.a solid. Ttgl %ggltsassn u iron _sulfide cg%al st S
arogiatieeRptsrd of atg PR G- FOMFHESPeT Zhm phKerogengy dfje kerosene
pothﬁbf tHRRriRSIHbIIR EacPé?Jl@ele@tz Raneer measSRH: LAk Qﬂﬂﬁhn%s per gram
40- mesh sieve. The resulting potassiumiron sulfid
of kpmosghg.st was anal yzed using x-ray diffraction

Spotbr e proRPAAF I o whalf of el e YRS iflomatine

crufy pidd@ct(ifi€fdgd arbm@ficss shd ﬂh@ QidsEieffction g tHéYdi’ﬁd'é%rb&&t hadan .
(Fei _xS). M xed potassiumiron sulfide or iron oxide

arog}@@es eositens pEaipast Qdigsaneal %rgmqgcs(pqr@ara of flieadlt i on

byt g SO proB TRl foas P Ak @'r GG TERFfiblloPine
crud‘apﬁidusﬁmdndafnarbman@aa&ﬁthaat(ﬁ@ hatl afcareeaties Hyttemadat keast 0.5

Crd)ge Feed. The apr%%ﬁé crude feed, and reaction
gragys éﬂlﬁaél%?regrﬁlﬁé) as in Exanpl e 2, except that

Dil euima& K- -be sﬂﬁd@chtasstd’@s @repaeadl b}mdﬁitam;ngd 080 g\mﬁscon oxide and 173

& obPIRGLn FBHNEE A BE A TREHOB AT o ol ot Pade Tbe ve
pasﬂ@@hseprécésged: dd@es@itRA G ERarhplR! 1810 Foinh tiel iftermtétiatd BSlid. The

g ht percentage of VGO produced in Exanple 4 is
1nt@'m@ ter solid avestpassedirgigh péf-owsh aigee vithwaomal degeed i n

le 2. The pe di st.i .

or otsRias 0 Exailed ineRElFRELAERaRd vt R, R temental sulfr in
thePBSHCObAYBy@bcatbed Hilledt. Elnk @EHoRMising aBeaFt #mdsphEhe the

APl gravity of the crude product produced in
intermediate solid was mixed with powdered elemental sulfur, placed in a sealed carbon
steel cylinder, heated to 400 °C, and maintained at 400 °C for 1 hour. The sulfurized
catalyst was recovered from the carbon steel reactor as a solid. The potassium-iron sulfide
catalyst was crushed to a powder using a mortar and pestle such that the resulting catalyst

powder passed through a 40-mesh sieve.
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Exanple 4 is |lower than the APl gravity of the crude

product produced in Exanple 2. A higher APl gravity
wondspases hydrocarbons with a hi gher carbon negibgis2004/042344

were produced. After contact with the crude feed, the

TMS catal yst in the reactor was anal yzed. Fromthis

analysresylting potassmsiitonculfidetcatal ystivhs amalyzedalsingtx-ragfdiffiaction

eing in the pr.esepnce of the crude feed., and .hydro
teckioin o R 3R e e iy B8 TR B8 i A g A Hhot the
catlRAR0GA Fesh Rlrs bulfinel (39, dnddyyihdtiel (FENS) IRked

%gfts.. In%é?@rAP )?esti ng, g 380 qjysa Ie_(\/\g(g;bhe_at ed
potpsgsivan-irea suldide of iran pPAPespeiesvire ot ddemed erper-aadidrgcpipn
teclg.nq uds® 500 OC at a rate of 50 OC per mnute. Emtted

watrer vapor and carbon di oxi de gas were nonitored

ExapROt. aComast SRECk i @OBéaY Wath 4 He did¥RnSSmiredin thePresence of a
K2CO3 2CQB/ Cs2CO3 cat al yst. supported_on al um na
SO AMIGE S AWt an HECres '"J.Gi"s.‘ﬂiu’g grogen t YHU¢ Keed.
: b D . "y ) ;
Th Aipp i b SRR a0 Bl Dlmd L EREID Dloxcept
thatth ahticsdf IBidréded gdio cibéde febahmmﬁ,mﬂ(ﬂ’l\hm;viméﬂ@mme S@FB). The K-
36Q.0C, as ermned b lottin he_l1o0g,10 of the
Fe ?‘Bgd%ﬁﬁi?léf'ﬂ(ggér%%s)t @ﬁﬁéﬁ@% cscripgddn Fpepmpile 3 w%éﬁﬁg@éro the

reab®pPr €sentation of log 10 plots of ion current of
emtted gases fromthe K2CO3ZRb2CO3ZCs2COB cat al yst
(" | Bppéities pf thercsurk predype paducesl o this m@thodese $@Bmarized in

o2 VT P R L 10T SR B
Exdiiple @Gt bRA%: fRh tROWeioBtpiedRigedT d’%r%c%ﬁ&l i Example 2. The

i norganic salt catal yst occurs at . I n contrast

weight gﬂ@%@@@ﬁ%@@@ﬁmmEmﬁﬁ 48 lespthandld weight percentage of
b LT e

Exatipleads hover dhaaxhe .P1 bhavity o deambideaprodins periveed ih Example 2. A
emtted gas for the K2CO3/ Rb2CO3/ Cs2CO3 cat a

t
- higherdbkgrawteindioates hydocylancwvidh phighgt garhan sup Sﬁ}’%&"éé grogpeed.

t V\DA?lgre lr%glgﬁztt ijitfhftﬁf1 gxrﬁﬁe 2qr S%é@cﬂy& i4¥e R:ﬁctgp{ifﬁ% %r%alyzed.

di so han t ndi vi ure-carbonate sa
Fronx thipdral6is, DSErdhesivh meptd fsubide katalyggaiter IBahg inGht preyaice of the

nd I.ndiyi dual 1.nor 1¢ Salts. In all DSC testing, a
Cm%gﬁ?ﬂ_agéﬁﬁ&@gménﬁ%%%ﬁwgwo OC at a rate of 10 0C
Ex%?lerg. nBAgOPésﬁﬂgfoT g nﬁtaigggllggzd(?3/@5;?3(93%§%]%5@%ﬁd Phe HAiFiGual

, n al a
Ingrgamic $alts.0i0alDTAPdestimigna 34} mg semdlefwasrheated an a sepatoniohg TAP

0 BB PGP TSI D e
waftR 3hp63lafd RhrbBn KRKERY JAR HEtBhERIEBuSAL alnyat sﬁ@éfrbt Bter of the TAP

second heating of the sanple shows that the sal
systanx.t ur e exhi bited a broad heat transiti on between 219

00 e A e IF RSl M TRRR Uy
inf%gdi%%rggeﬂtﬁamzwﬁ Portoith @B e GbRMe atdl 8 cheeitH¥lddbon of
0.01 volts for emitted water from the inorganic salt catalyst at 360 °C. The minimum TAP
temperature was 360 °C, as determined by plotting the log 10 of the ion current versus
temperature. FIG. 11 is a graphical representation of log 10 plots of ion current of emitted
gases from the K;CO3/Rb,CO5/Cs,CO4 catalyst (“log (I)”) versus temperature (“T7).

Curves 168 and 170 are log 10 values for the ion currents for emitted water and CO, from
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di sorder was determned to start at the m ni nrum DSC
tenperature of 219 OC. In contrast to these results,
woQod@bsBt e heat transitions were observed foPCTASROOAN42344
carbonate. DSC analysis of a m xture of Li2CC3 Na2C 3,
and K2CO3 during the second heating cycle shows that
the ﬁﬂlmgmiQ SORdarpEOShatp 20D tiohx fan emittodhwitet &dl @Os Franpthe inorganic
I ?aﬁl iransml gp etween 390 0OC to 400 OC. The mi dpoi nt
Satocl"a1 e o ) e range was 385 OC. The area under

heatn don8agitd tHRK,CITVRL\ES,/CACOY LahE S, boabsum t8Dodab RS

per gram The begi nni ng of mobility is determned to
cesstnamrbmatq hasl nrinrdeteptabibscrentidlestionset 60 36 Jooi@th Tmétted water

andﬁa%oocﬁ tranS|t|on i ndi cates a substantially
dle m xture of salts. Exanple 7. lonic

Conghe ﬁub\sﬂahuaﬂ’@c&&ase Gn Gnitesd dal w&mmc@akm@ay&bx&p@awlyst
an I ndividual Inorganic Salt Relative to K CO3
dempenstrpigy thah HNOEEARIAE téatabgmpqoamofs@d of t9p Qranqre d5ff¢rmth@@7gan1c
saltgfm rh&%r e?ecisﬁgfl ﬂ%e&“lgl %IBF, c&%?gdt@ gélt’ i dual
I norgani c sa uartz ves i num or

Ex£iphes. DSC%sﬁ AP ﬂﬁ Qﬂonfoaﬁm SAcOanhieand Dﬂﬂwidﬁﬁlﬁ(ﬁﬁanic
in the sanple in a nuffle furnace. The w res wer

Saltss nadtRYC testing, 9. 1Wgng samplgryasbented nel 0’ Qi I@Emofolt%c per min,

t h ff I o
cod L B8P B VPRl 0B AP o o
600’”@ LOARES 0. (R (Gperkint iy HAiBRANGA schifRhE8ARERAPDIE) Model
| og plots of the sanple resistance relative to

DSget, asmiuiactured bpReaken-EbsérdNaneak( Comogcetiqut, K2.6EB)." )

ver te 72, 174, 176,.178
Y DS R ETRR Rk Wi ch R on 5 el it schin nédiie of the
sanipé lsﬁiiv@rtﬁ@t, th&SHHGRAMRE SiBBHeE £bRad ahte@cl tWbitioB %bﬁi’ze%ﬁ <2¢9 °C and

Li 2CCBZK2COBZRH2COBZCs2CO8 cat al yst resi st ance, Na
2600183 ZRonginRbr ot rtempeBtuEa aary ias 26 PGt dhe atea uhder heat

Y 7, I
SRS B e B A S B b g e
dlsaﬂdet ﬁ@@dt&hﬂﬁeﬁlstolsmnaat e @thiDeinPS0 tSiferaf: FQ19AC. :
stabl e resistance indicates an ordered structure
andioranga te Higse s pedetipitslppbiragsitiqns pyeseplygeved for cesium
Carg(g}%%jer during heating. The K2CO3/ Rb2CO3ZCs2CC3
catal yst, Li 2CO3ZK2CO3ZRbh2CCB8ZCs2CO3 cat al yst, and
Na2DSBZi62IPER 5Rb ﬁmWO@éﬁaC%lmﬂM%mmg tHe7&cond

heef i gy o sha kaope ik ARHEIGECE e FRbE 4 i heat

traRitr P Qba 396 @616 €. '"[“he%@iﬁb&ht o thy teﬂgﬁ%{tﬁle ringe was 385 °C.

i ndicates that current flow was detect duri ng
Thexgneh bnderihoat tehsitioh caiye was celeulateidrie be eiZeldtbed pengtiaime The

veaRERr map R B o it B2 el B lepRipe of 390 °C.

ThOSHES Bdak WafSdlich iiBRbLeS atsiigtardiiaR Bbhhﬁ%érfé@ﬁ%ﬁh@re%@'s&lﬁs at
te peratures in a range from3 0-600 0C. FIG 13 is a

oanic Sait Catalysts or an

Individu %@@ég%ﬁf&%%& gz_cci%tf %l}/t?'estc [ eﬁlﬁ%‘t&%‘&ﬁ?ted b}/ glacmg 3.81
cmi(esaadhat fehd indi'ganic@dlt\¢atalybBar itlfe iddividial Dord@nioadaltoinod quartz

vessel with platinum or copper wires separated from each other, but immersed in the

sample in a muffle furnace. The wires were connected to a 9.55 volt dry cell and a
220,000 ohm current limiting resistor. The muffle furnace was heated to 600 °C and the

current was measured using a microammeter.
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Na2COBZK2COBZRbh2CO3ZCs2CO3 cat al yst resi stance

relative to K2COB8 resistance (curve 172) versus
woenpacasar e duri ng heating of the PCT/US2004/042344

Na2COBZK2COBZRh2CO3ZCs2CO3 cat al yst. After heati ng,

the Na2COBZK2COsZRb2COBZCs2CO3 cat al yst was cool ed to

r odriG: é%pfea graphigalgepresdnéationediegiplots aftiee somdenssistancgrelative

to oSBT s e Bl KRPOP! Dterfls sproperivse (T h Cies

172t w4<21@@8178e§mc51me 1068161 KBTI kdistdrRe ATAO Rgiskdaéi ng
of the |norgan| c salt catal yst after bel cool ed from

KR eE€QLn OG@tafvnfere%tﬁme?, 32 COs catalyst

e D NPT @%@ﬁ%@o i“’% At e

CCBZ&(Z (EBVRDROERHbR (AR ve bt lafg,establd:feemahhfretﬂufvé & KQ(C93 (curve
in ionic conductivities of the inorganic salt cat ale/
e

172y g temgeraBes e ngrelay A %8%50&&@ Skblg epigtance inghigy
ord%rie‘? sﬁlﬁcﬁﬁiret @lor {18 thA Y z r%a{’{l p%af;i]’lt ¥ dhe faﬂ&tﬁ@rt Cﬁlll‘lélg heating.

erent orm(a secon cool | ng t

TherfGiCORbLAMECAE Ok haialfystn LGOI CD:/Rlop(19;/Exa €Ok eatalyyt, and

NePRE L0 AT sl TSP 5 LT Baf Lo s

decﬁ@%%rrggstﬂgﬁ%%ﬁp@@@@% hiabedsh o Ve RIS §§JO k00 8C. A

quartz dish” The di sh was pl aced in a furnace and
decteestt indesistivEyRe0gally rndlcamsljhat cuuentdiaw wian dete¢todwduring application

of V{?)Ftia Lt h%\%ér%fﬁglgs%cﬁlaéal 1 (értglgrfelﬁ galfq (ﬁ%@ 5t %Q ldgtlal f}/om FIG. 12
derﬂézl%&éﬁm HB A5 4/ERale adtalyytg taredgeekemy nﬁdr@ WobWB&ian the pure

pressed wth a spatula, the cat alé had a consi stency
inorgpnic salts at tempesattes A & rangdrann ASUHBUSE. car bonat e sal ts

etk Kot a8 BRI YR 2 e 1 qui 0 ana

N aztmatm@oﬂ@mm/c(sg@m baaalystfreslstamrrelaave fﬂ(}@ﬁﬁe}nsﬂaﬁcd (g (r

di sh under the s condi tions, npl es - 10:

ch&wat)a\@fswenap@tu@e(“te)ed?we ES%ISm?H&@ﬁa%af ce in the
Naz%ﬁfzgﬁf /I@l;zC@)J@sz 48‘533199 réélgélgcgq %ﬁ@@{&@g@%m@aﬁﬁi@egwe ,

owm ng “equi prent “and general procedure was
172) merExatepipesiti@e dirimxlompng whdreeN aa€03ﬂ<bjC@3§{taC@3/C52CO3 catalyst.

ARG TR Vot b i R skt Op Eelalye s oBlediBFiamig

temﬂéﬁﬁﬁélﬁﬁi fhel QQat&ﬁin)th@Eorﬁﬂ@tl@ appaanlg t(ﬁlﬁ"dﬁ Y84 R adog plot of

fmmechani cal stirrer and 800 watt Gauner band heat er
Na 603 KL €0 GsoiOs @ﬂtalw resigarieaclofiverti KuCdamesistandeeversus

t ocl t + 5 f mbi t 25 0C o
temPiipfife iFaDegting abie mPRTD I ol alet vedte sy o gog °C o
25 A eT vk RoBdidivity 8f ﬁfeQéhdafHdQﬂéf}@b;:}I@;@@%ﬂﬁk@O@/CsEtL‘@?éatalyst

to heating, the top of the autoclave was insula

incrgased rejptiesstodheionic qozadmtwe‘tm ofthes@igingh N aa@@s/iﬁzeﬂs/&bs@@t/CSzCOs

cataq t250 m., 316 stainless steel hoke vessel) was
gui pped with a controlled heating system suitable
g a§ roorthé differ@lcy im®nicecopteaBities ofehd Bbrganic salt catalyst during the

first heating and second heating, it may be inferred that the inorganic salt catalyst forms a
different form (a second form) upon cooling that is not the same as the form (a first form)
before any heating.

Example 8. Flow Property Testing of an Inorganic Salt Catalyst. A 1-2 cm thick
layer of powdered K;CO3/Rby;CO3/Cs,COs 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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devi ce, thernocouples, a pressure gauge, and a high

tenperature control valve (Swagel ok Val ve # SS-4UW
woapsheso2ef regul ating fl ow of a hot, viscous, PCT/US2004/042344

andZor pressurized crude feed at a flowrate from 0-500

Zmn. An outlet side of the high tenperature control
the\?ailalzfét Heesdigh wae magually tilied in thesavepafter hesting. Fhet he

KZéGQ’RB%O%r&EZ@'@ Jafég)%t Ii?iq'h G\pﬁlénq resse8 {h gg{k%glgencatalyst

essef I'or ‘to vesse
hadmmﬂsﬁteadyof-"raﬁ@i'uct Col | ect| on Vapor fromthe reactor
exited t utlet port of the reactor and was
i nt tllaﬂl‘éld%qua%@n%tﬁ sely WererfsSlering pevders under the

san;eeggﬁgﬁﬁ,hyres (dip tubes connected to a series of 150
mL, 316 stainless steel hoke vessels). Liquid fromthe
vapArNaa@Q3ﬂ<b€dbe§adOg/sz§m3 cavhlgisttbeagqse tiquiflahdveaadiaslowed

m and aI| sat.e tream Fl.ow rate of
(S"f"ﬁﬁé 566?“11?1%% P’b’g‘Egbﬁﬂ F\F’@B@ roRdigonse| d t r aps
Ex¥@ples 9gllloat%ﬁtac@§f nes4ad Feéifwml a1 ja Y ugﬂ{ 9%%% t!}e Presence

regul at or . A rate of 1 ow and-a 1o
1 Ko R 5 pn dcSlleant rﬁmsfol/lewmgmqafpmeadand

wet test { Node] # TG 05 Vet Test
e 8%%@% b S35 ﬁ%&jﬂ{p RLAEL ARt 1005, afsflsscribed.
Re#fdt618 aM260 [ Blabenbed Hait m@agv@ﬁ&n(moa@ldﬂg%)%&d at 35 MPa
coI | ection ba&) for anal ysis as was anal yzed

&g RycSerNES PR prip et iqﬁai’ék aagl fipd @/Ilthﬁage)chanmal stigiet emt an 800
f b I T |
WatF/?ig nglslge%(al_l}e%%g&} %‘Eﬁ;gétﬁ? | q%olnt I%Iiicggﬁl%lgf gno Iﬁ%ﬁ \Xgesau%oclave

at # 2POEech dmbieht th&26 0Ca pasApkt pove, Avéh atdetPoud endE@RYEbrt, and a
and ﬁﬁ?er wer e .separ at ed fromthe | iquid condensate

therpqeg tqﬁ@l%?rda@ﬂﬁ% tsapstatygs Prier @%@@tla&dh%mw heecputoclave
gro (137.5 grans) was charged to

e 15%8%@%?&%%1%\%&?29 The crude feed had an APl gravity
Additiof. Viessélh é\rcadditéonf vessb] (250 mer 3 b siainteks steeldeké eedel) tvas

sul fur..5 cont of. 0. grans, a nitrogen content of
equipPg 1V1thgar%°ﬁ3%ea§ns6¥%¢mﬁiu}t%b16§ﬁf gtrob alyingod psp e relief
devideetheftistdu 1%@6& WessuREAEH ohe

* K2 COBZRN2BZCS2C08 cat i a(k%‘ 3@8%2%3 Fonizol Ve (S aggelok

Valyo# SReAl Wasernble affreg mzmmm ead/al }ys:tsumasi crude

R B S B LS s o v
waske2i€IARb 2B P8t @At r¥Sdto Wedr Brudie fféé@l'w&s-rdﬁarged to the

tenperature of 360 0C. The K2COBZRb2CO3ZCs2
additionaiegssl. Praer ta upssthe addifionatesied ling was msgkatedTh e

P iy @ﬁﬁ%s@é&ﬂ?ga%ﬁmﬁf@%aedaa@%nd

intrddvicsd Matsermeif ablalrt@pls of d&@mlrighangﬁt 5 t@bw ®nfécted to a
ow t he

.the. i i C It catalyst and be
seri B bt Stamges steruoRedesselse Laauie éﬁogbtﬂilaf@p,or vias condensed
| 4 n
e e R o A o
vapéyf frem themettonand theough sher @dd trapolaseghlenypasatesde, usih@aback
at a rate g{& 0.4 @I LZm n, anfl net hane at_ rate of 250
PresSWS FR# IR TlE &f 87 28d eiteta} gasciobime fos dhosgas sipam @xiting the
cold’@éﬂ@&w@e Yiﬁaﬁﬁu@@ﬁ%hé"&' Q\iéﬁﬂeeé’t HELEFE R MbaAS: B850 TesPeter).

of 'the crude feed
After exiting the wet test meter, the gas stream was collected in a gas bag (a Tedlar gas

collection bag) for analysis. The gas was analyzed using GC/MS (Hewlett-Packard Model
5890, now Agilent Model 5890; manufactured by Agilent Technologies, Zion Illinois,

U.S.A.). The liquid condensate stream was removed from the cold traps and weighed.
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reactor over 2.6 hours. The crude feed was pressurized

into the reactor using 1.5 MPa 20 (229 psi) of CH4
woveers/os281 nut es. Resi dual crude feed (0.56 gr 20BN S2004/042344

remai ned in the addition vessel after the addition of

the crude feed was conplete. A decrease in tenperature
Crude p&mcmdmem@e isepedated fiomgthe Hquidd@ind¢nsatestreahe The crude

e taI yst Zcrude feed m xture was heated
pro %C%gvaﬁgféﬁﬁg ‘?85% Sture of 450 0C and mai ntai ned at
PrdcBdéret QTR NELD €105 grnfkY Wias chAbéEio thyveddito Sess¢élN&he crude

reactor was cooled ' and 5 the resulting

feed had @u/éﬁbmaw ef 6.4 g p@d@dged/ﬁdgmcgr@la of etudle Apaelo a gulfur
con e%"tS b _ grﬁg{) m& gﬁgy{gﬁ 8&&8&%@?% AL 68 Qt%gtﬁﬁq /Vrbohiéﬁ of

eac i'on erence i n’i tleil

0.009 graeek @Be ahvale fadd wasdidated to5QPC, The K&GOQMO@/Csmﬁcatalyst
remai ned in_the reactor per gram of crude feed. The
(G13Gimrmp s berged & thederstors7 grans of a crude product

ST BE A 0t BB 55 T 6 Ay

of KnyQDotarhgrens aiRb,COB, 41l DigdPgrams of CsLs. pBre gr am of

oGOy bt it B smn iRkl SSDRBULE e Cor e

Kﬁ@;/?‘a @Q@‘O\fcatﬂﬁt HJd@BS@rt&ﬁH&ﬁtuY’@& 759t ol UThd¥@Hllividual salts

I'n Exanpl’e 10, the reaction procedures,
(KzC@}dezQﬁBs andcCsp®3) dislhot axlaibit 21K} Vmpemltres tmeerasatnﬁroméo -500

o The cr ud

C.o ey PR E AR B DT PSR abs Pl cgplyst and

belbWeh&EDYARepQaued of thE erdevileke nivtal@onkiasl, per gram of
crude product, 0.14 grans of napht ha, 0.19 grans of

di sThe ¢atalist vos bsatgd saridigfio 4285 C ander oa aimewhenhp@pturgflow of

me%% Og'ﬁ %g)acgﬁ?/mgﬁ %ﬂ%r}e&?ﬁnﬁc&?%sﬁga fedt ghx? t&xﬁpe‘f@hxt%h steam at a rate

of @4 udf;mﬁxg @fd wiethana atiats @fgm @onine was nicheedbtodhe raaetoaf The

at npst 3 granms of catal yst per 100 granms of
steqr gpd gxe%n%ygreap%ww&@a@ad vriag thepiRRaso bR P foed to the
rea&'bp Gush. 6}1151@1}5 "Pheacrgéié‘i#e@vms 46 RiARl intd the r-EQ&OICﬁéﬁ 1.5 MPa
roduct a residue contet of at nost 30% of the
(229 @si) o éDHa ontrelt mofuidsh Residudecradeeited {heo granweremmasehddn the

adciion Gl RESF PO E RO A B disdend W oSty AufRerdiie 0"
ngiefa@&eft@?ﬂ) od hs 6hseRedTRBE Ghe AdagidiisTdhatruigeast. 0. 001

rams of hydrocarbons with a boiling range
d| sifhep mnalysmnme faed mipguredgs loaedto @re_agtlowreaapemtum ©4480 °C and

d o) I
80 8RR 23003 BB AP g on
ﬂque&Qilngg’éﬁaﬁe/@&albytdmﬁﬁé hapsewhbd taddeinlihd@ pérdgage of coke
di stributi on between 400-538 0C (1000 OF) at 0.101
progpeed ad@npPieepngumadin thppragien.of a Crude Feed with a
d
Hy Ego?% {11 d§fe¥crn%§ rls{]létg%%at?hg i egﬁtt e?%gnctoﬁg/géglgg B v@?ght 0.046

graﬁ@rdflcbkd)ﬂ&ﬁzauﬁﬂdn tHeare 265G Wrﬁ&éﬁ% Tht aitg/lqirodmt included

Exanpl es 11 and 12 were the sa
0.87 grams of a crude product with an average API gravity of 13 and gas. The gas

included unreacted CHy, hydrogen, C, and C4-Cg hydrocarbons, and CO, (0.08 grams of
CO, per gram of gas).

The crude product had, per gram of crude product, 0.01 grams of sulfur and
0.000005 grams of a total Ni and V. The crude product was not further analyzed.
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as in Exanple 9, except that 130 grans of crude feed
(Cerro Negro) and 60 grans of the K2Cgq 3/ Rb2COs/ Cs2Cq

w0 20@0ab9gst were used. In Exanple 11, mnethane was/USs®@d/ 042344
as the hydrogen source. In Exanple 12, hydrogen gas
was used as the hydrogen source. A graphica
r epndsenmipkt 10 theakaativa papesdhites, whditions.cowtedhehioné cefakyst were

crude .pr.oduc d coke | epi i .
the S50 5 Pl LA RO R B Dt el U mine
boilir%raﬁ%@di@ﬁfbﬁﬁoﬂytf% {he@uidd frydicCThdexde proddoided, pangam of

bars 194 and 196 represent w % gas. produced, base

d
cruderprodiedtohl4 sremsiod ngphthie O Eberams of dishHpe0-43 grags q,fat\é/é)éf and
: 0 96), and 4

sSSP

Ce r%}@nﬁ‘ﬂﬂwd wanwﬂlks)ddnﬁmu)ﬁte dhat lcontaxtasfpphescri@e fe8d witlts lofdrogen

crude product ar 190), 7 wt % of gas (bar' 194), and 9
sourgegy Hie nf@a@ecwfaé Msh) GEAERS qfwa?aol%sﬁgr, 1085%@85 Bﬁm%lﬂ%??eg produces
a toﬁﬁ E)gcnfuc%att iﬁﬁué&{icgu%%g{ogyct%qpé Rguid idffle 451 O¥VhdGude

onparison o nmet hane "as a hydrogen
proédutt heda tesidubeontset affat hyodt 396 0f gmsresiducacdmyant ofjthe crude feed. The

crudi gt R A Cop Ry ks S S BE RS sh% BB S
con%itt hﬁ&ﬁ?/vre%maﬂ@fthécﬂﬂéifé&pl e. As denonstrat ed,

ane is at least as effective as hi/ldrogen gas.as_ .
ahytheogede produa énokinded at drasta® 00 Ingrams of bpdrofasbens with pdoiling

: f i [ t al d
ranfi R R ot sk 2 ot 1300 YPEp Qb g P gRRE IS afbcarbons
witRa iRl rivhdetistriGial ebdleAP1003 VI 3t.0. T 1eMBppalakLGO0] grams
reacti on procedure and the inorganic salt ca

I t al yst
of hydrasattives Sée LeslinavaEseHpibGon Beiwept 404ratS {6l DSE 80101
MP%;essure was varied. K Exanple 13, the reactor pressure
s 0.1 MPa (14.7 psi) during the contacting period. A
Ex&mpie 104106 Cdntiétiof aABudp Feedtwitloh IRGragenl Sovrc @ thePresence
oroduc‘reclii ThF t ot Qg h d%ocarbons wth a
he 1 ! { Mean :a

of the do(Qy/RbiLOLELDontalshan beieael oy RIRFIUFSS: 32
Chl | the 1
confB R840 RO LRI G AN B LR PR e same

as ip@xiangle R excaptl thap t Mgremswif cindaBtedyCanotNegnd) abd 66 gaams of the

KRB U ERCHRTADS WrerRrbo GAVBE LarRaRosiasassd phe
hydodéaB8rck! MERarhfle 13, hyRREzhWaY &vad USd 3 thd Kydrd&on soheS &

exanpl es denonstrate nethods for contacting the crude
grapleiedl representafion of tie ampuntreofmoasondensalile gps, icrhse gagAust, and coke

. salt ,ca yst At i O [ essur.eSet 0..0r r

s GPistadal Fivr b el SL Rl TSRBITYl e P bfitiE Bafi 198%na 192

repRISERSHYELiqad B dtdearBs 6 8usatif dhdebak TAINdAIO6 repiesentiift% gas
g;awty was produced. ' Exanples 15-16: Contact of a

produgedebdsed an ihe weightmf dheersde eda K CO /Rb CC /Cs CC

Cat gl Wohn i 151950 of HLEE Boabilt (b1 9RD SRR oPbadABar 196), and 4
wt% of coke (bar 188), based on the weight of the Cerro Negro, was produced.
In Example 12, 84 wt% of crude product (bar 190), 7 wt% of gas (bar 194), and 9
wt% of coke were produced (bar 186), based on the weight of the Cerro Negro.
Examples 11 and 12 provide a comparison of the use of methane as a hydrogen
source to the use of hydrogen gas as a hydrogen source. Methane is generally less
expensive to produce and/or transport than hydrogen, thus a process that utilizes methane

is desirable. As demonstrated, methane is at least as effective as hydrogen gas as a
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Hydr ogen Source. In Exanples 15 and 16, the apparatus,
crude feed, and reaction procedure were the sane as in
waxeses29, except that the crude feed and cat aCyaIS2¢0an42344
silicon carbide) were directly charged into the
reactor at the sane tine. Carbon dioxide (CO2) was
hydnegse saerca vdgn cortactingsa crivge fegdipthe presendedd agrinergawit salt catalyst

Cerro_Ne conmbined with 60.4 grans of the
Pﬁ%&fﬁ?ﬁggéﬁsgq%szccs catal yst (sane catalyst as in
Ex@i%%@ 18-19) .Produéispartdt@®roddet withh Yebdctéd APDGRavigd. The
conbl ned_ wth 83. 13d%parrs of _si I I con carbide (40 mnesh,
appeyaEss Beetivpressdarasandihe mergAnis it eamlyst igeathg ispme ghin Example
t qlow if any, catalytic
S)e%&%ﬁhﬂfﬂ%ée%%@@ﬁ&%ﬂr\%§g%égs condi tions descri bed
herléxamplé n3ethe keaemapmkaue tae Orti MPa (. Wasi) Hediettie tc@ntactmg
reacti on tenperature_of 500 ove peri od
PeriRgyseru ErOé@t WS ARbgigy Ry of 2%6 8 1o ¢ é?%?éPB?d”ﬁ?J al el
pro@ﬂict []uQ&) h§ e Cogglsﬂﬁﬂﬁhﬁto? Barbb R MuhP&s ﬁﬁg‘fatngé aﬂ@%?S to 32

ecte traps and a gas bag usin
(seqowwse;h@&nﬂﬂGfBlQ) MPa (479.7 psi). Crude product from

el PR 3BeaP RaSthehe? 430Fs 3RS ke the contcing
eri‘éﬁ' Méru@ pldagetGhivd AP gﬁ% of 5@6 %Ph95|°€3x§asrbf9c!&6@r iPﬁé‘to‘cal
quid w ? APl gravi ¥ | east 50 was produced
prochnctb ind bydracarbas wthlea dxstrdzeltlbe @ﬂ cagbomnuhbers iroa tpage érogaf to 15

cat al car bon di oxi de at nosphere. In Exanple
(Seel%lrvelg&d?@%tpta "(11.95 wt % based on the wei ght of the

Cr Utligesé eshipled démoitrhievhdielisaoaEdadating the dudd febd athARdrogen
ravity of 12 was_ produced from contact of the crude

in the:pigssuee BT a1 inosgawiccitisr@lyst # aHEUS BICBBRESdP dxqdyee a crude product

iR AN S B e

lowaAQEQfmltpfwa‘sheoduﬁe& gani c. salt catalyst is greater:
than the in; S|tu gener at |F9n of hydrogen ynder
les. 1 contaet, o ; IRt FESEN g#de product

A bs@ﬁé’ed(ﬁ‘ an External

HxMr;@ eIn Eixsm;pbﬂ dbané dl 6,d111c apugpr@tumtcauie fodd, tatnréraacmte

R e L

siliéotafille)Oferd df;é@tgfachg%@d 11Wottl|ib RabtyH4ABE SanSOlivh6.© Chrboh Rifoxide

Presence of Ki CO /C C O Catal yst, Calcium Oxide,
(Canvasisadoasre @enidsigds bt Exanmie bﬁelﬁichrmmﬁ Ce¢remBegrptygas combined

witﬁl ﬁg aggg%#{% bét%??(c b?g}tgé@(:@giﬁ@% %aggl ! eeec%aﬁysgxg H1 ]f?xangole 9).
In A6/ 16,130 ot dTEC RN ELrdOaE @om@ﬁaead\dmoksdm @6k Wf ﬁlnc@h@rblde

reactor instead of addition through the addi ti on
(40m@ﬂ§he$ apfioed Matarislie Aliga Y iciasC ok edchsiliqen caspidedg balieved to have

low, ﬁuanﬁ att%[ f r%?&rn% ultlef ﬁi%lﬁrgce\gggon%ﬁt}og'ﬂs dMERinkd ﬁer% PSh)

t1ng peri‘od rogen gas

r atla eaals e%@le B¢ mixttureReadiched té & nRetion tmq:&ratm:@ﬁﬁoo °Covera
flow rates, and per cent%%es of crude product,

and
periodied 2oy ddy CRxWesiBeiriddatoithe reasiopate ot of| 1Q0 cmshnm 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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In Exanples 17 and 18, the K2CO3ZRbh2CO3ZCs2CO3

catal yst was used. In Exanple 17, the contacting
woenpacaer e was 375 0C. I n Exanpl e 18, the coRCRAISROVY/042344

tenperature was in a tenperature range from 500-600

0C. As shown in Table 4 (FIG 16), for Exanples 17 and

18, Invilxampleh 5, 36r83egramei (26- et rhaseder therwaightafthaaudafeed) of

O 0 fion of .
+ 9GO FTHREENPH JABSrPRPLhAGES PERCFALATH e PR A oh Soncc
of th¢ ehde Fded rwltmmmgam@i st @ id thePathoh digdi@d@niogperd)9
grarrB of coke per gram of crude feed at the higher
enpdixample] 6, tRe/ Ssarpme (1 le¥niira baged emtheysig of %@ﬁo%@e feed) of

a yee} ﬁ%cga?@oglﬁgqﬁ& ?H'fh%a ﬁl%?ﬁﬁ%céﬂg%%&ﬁ (ﬁk@ﬁ‘froﬂ‘f contact of the

crud@féb@mwﬂ&onBaltblnda:muhi@czﬁb@ﬂdlomsle htmoddiGef 1.8. |n

Exanpl e 19, a cr.ude feed tacted W th

und%nﬁhwﬁahft VisKndrampls 1378 1o Viahe Sheitt gﬁ'&ﬁ?ﬂ&é@%@@%@ﬂ
sou?c% ﬁ%ﬁﬁ%eﬁcé@f thE ?ﬂo‘?gé} fhzﬁa%‘.‘lys?'i atBf @AY e 1n~%ﬁ§ ﬁeﬁ’éﬂgtlon of

oduction are ted1n Table 4 in FI G
hyd%npmddu@r@mlymmmmdﬁmahs | Rh&Exmidoiorade predlactt un/EXample Hé is

on S U e SRR ST H b B0 s

hyd%gé@l%s g&f&%&t diR{RA6neMt bNthEXARAB FdLA thastesdnBs ofihan nﬂcﬁ‘%amc salt
crude product, 0.01 grans of sulfur as conpared to t

andgnrtliem’osmtoémgasﬁfou@hmggrfémtsceper gram of crude

of @@@pkazeos/c@;m;% C@E:ﬂ{?@i, gﬁlcﬁnh l()‘zﬂdle @uaﬂkslﬂam Gﬁﬂﬂddaﬁf

the Inorganic salt catal yst was charge?fto t he
t ionse (ilies FpHraeITeaeian pPevAYEY icgkle feed and the

ERSPrS ) | 4
A SO, ASGEE D SHRR. 2 L B S N v
addethdiectlynesiee ractocaki@bhd df addittomdthtdugh she Qid2bngreasat and hydrogen

By oG AR Lo irGan o 16 Tl s W IR pYBa Gk 7 psi)
durmgrtﬁe wr@ét%g GeriddeTrE Hﬂﬁo@% SlowlhRdbsess ol dﬂfﬁﬁﬁﬁﬂie%ctlon

had 0.036 grans of sulfur per gram of crud
tempeatiues, steamrfivay miest andofereentiges pbersdoprodutts gas, mﬁrccxiﬂe @mduced

f crude uct uced in Exanple 18. These
arega)pgf%q%glgﬁgfﬁ Frlg{ig that the catal ysts used in

Ex amiH:@ples 13n6d 18, te RLICTE/RITPOMNRICOSEMATY S vasaised. In

non-catalytic condi ti ons and conventional netal salts.

Example dd theconanding teipprraigenwes iy Gt la Bfanpdol & #igy eantacting
|
DB ARARkSs Sl BRIk RRESNgRNgAL! © 026 vere

no nA@ﬂdﬁﬁﬁmﬂfaBlegﬁeF 10" 06l CExanmgpess 17Qind A8t whatt the temperature was
conditions. In ex %rjol es_using ingrganic¢c salt catalysts

increasisd fropapt s to YO Y- insodugipr Oligasppeeased fromy0. 4 gragasle 005
graiff@of g&ﬁg& %o ! f‘to‘ieﬁ g ﬁﬁﬁéﬁ I%ok@%}i‘&ﬁﬁhgf? giogsfeggxu ‘c‘lﬁ&e&@&" fr01r1 0.17

relati e pr d gas ‘forne urin e contr
gramx [ed.0fgramy df@bke yangh®, of cxaleitel &2 6hd hngH'eihd:rﬁpétatuFd @he sulfur

N T T T

graﬁﬁ%{cf%% Oy(?t gttechﬁglsgiﬂgxstfem%gra%@ BBith IR productd #ad BIC of 1.8.

In Example 19, a crude feed was contacted with CaCQOj; under conditions similar to

the conditions described for Example 18. Percentages of crude product, gas, and coke
production are tabulated in Table 4 in FIG. 16. Gas production increased in Example 19

relative to the gas production in Example 18. Desulfurization of the crude feed was not as
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5 w% or none, based on the total anount of crude
feed contacted with a hydrogen source. Exanples 21 and
wa200s@0es2act of a Crude Feed with a Gaseous Hy@8Cogsmo04/042344
Source In the Presence of Water and a
Ki CCa/ Rbi COa/ Cf 0COa Cat al yst or Silicon Carbide.
effespipa anmusxampleEk mrpheerudd productazoduscd in Rrarspled 9dwd; per gram of

orus Bl OB AFEE o s ARS8, S QIR ggoms per
grafieficeudsasio i Rirneslcrotié ProddetGFodiicRdsn Efgarhdﬁl@fl géd

KaCCVRbaCCVCsaCGOscatal yst to forma crude
mi xExaneple RQ isscepmpasative examplesfoy Exprmplefl 8cdn Fsamplprd), $ad 3

C - _ <L . o
oo L0E U M 5l L EANEPORL 8 9K e
Gaspradgeibncind eckd produdtiontsienifieadiy (mr[]crea'ﬁb@ irhExb'ngge 0o gﬁﬁtri]ve to the
was_ netere t 250 cnmivmn into the reactor during.the .
gasppaeducHen awgCQisma‘?cgryuB% i B¥RplT 8- &Maret%ﬁse@nrﬁaﬁlmc*econdmons,
0245olASE 18 200 A CrDSioch (DR LB i
0.5 igrameateadd modd weee mrodncel. e crategrodich paidned iatEx46iple 20
OC for 1 haur,,. After the reaction tenperature reached
had {9 Qiaial SHEuRS! P SEraLEa AT P TREEP G Al GomRpBslfur
per%@;&oﬂcﬂé@h{bdﬁ&ﬁ%@eﬂ% E%ln;\ﬁ’etllg. the hydrogen gas.

er and hydrogen were netered into the reactor for
t heThaseraxamples damacristrgted Maht el chitalystpesed dolExampleed 7 and 18

i nt aini the reaction mxture at 400 0C . .the
profg dipished Sy ot Aghoean i el i Bpyersionameta sals. At
500080, Ah@ b Modrogén AOR 18 dFO50 2mPYatih Sthe GRBEIEEbEELREAREAMoRL OM
the reactor was collected in the cold traps and a gas

congepableiggs wereptigrifieantlyrievren then telamauntsd caleand of non-

l.i E-mﬂ 4 . E@l@ | e 21, 86.17 grans

con?g%% e\ﬁq%r%ggse I%E%%égé\;vaelﬁéﬂf 0 e crude feed) of a

darkn exe@les hsinp dvsrgdnic sdcaitdlpds {Seq Bxampias Udel 8anhddblet4, FIG.
16)?% qc\gga{sg gz[ag gﬁz@rﬁ%zja\gﬁe][ g(@ig}rl’g?ﬁ(?egc?p?lgﬂ Srogucye%l%%g rglarlt(i)vrg to the .

f 1 0 .

ol 2055 FrRCORLAR EERo St (esiicseinge i i s
FIGari6unitroor thg geantidy o phyttacaebbifs i thet freduced ga s the thanal cracking of

reactor .was. i nspected, and a dark br I scous 0
the G G D SR v S PoAb D Rt et SUPGR: 100 at most
5 widasr e a¥ePbn tHRQoEPAK ol @WBrudk $EeaUdnlab@H vl th¥eBydro gen source.
produced from contact of the crude feed with silicon
amples b aj LUK padh it ¢ hdnegere Soy

the Presence, of Waterand a joCOs/RB,CU ‘ AR £ S
ApRt@0PIneEddnpl &N A% erd €lfEDNAS e Rt £ Ex@fple Q¥R thy8fogen gas

the properties of the crude product produced using
wasises atthe dadiogen seprere r g Brapwlat 1, V80 derame pliderre Negiocyas

e O SR 81T RS T X R s

e cru

mixpired UCExdoisla REXEBIS grarid, of Terrd @Nepns vaat@abihyd (it 80rddeams of
produced in Exanple 22 not being able to be

.. produc )
Slh‘iﬂncf&%éf‘dtoafgr%th%ﬁ%q fegdhgiigtpifde product produced in
Exappl gude Led Rffcture was charged directly into the reactor. The hydrogen gas

was metered at 250 cm®/min into the reactor during the heating and holding periods. The
crude feed mixture was heated to 300 °C over 1.5 hours and maintained at 300 °C for 1
hour. The reaction temperature was increased to 400 °C over 1 hour and maintained at

400 °C for 1 hour. After the reaction temperature reached 400 °C, water was introduced
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enhanced fl ow properties relative to the crude product

produced in Exanple 22, as determ ned by visual
wonepactdzen. Exanpl es 23- 24: Contact of a CrudeTfosem4/042344

with a Hydrogen Source in the Presence of a K

COVRb2COyCS CO Cat al yst to Produce a Crude Product
intquthepeacku g a s of/B! rhgvrenﬂar camibiratiop vethGhedpdogetgast Water and

hdeQ%éHW?r@ 'ir?e%fg& gqt(%' ach@ﬁo%e%e%gfgg%ggfeag{lg mgﬁ%oldlng periods.

i norganrc
AﬁemaMMng rthmedaﬂoe miamré B4 (0T tl@éredﬁmftblhp&ahﬂe was increased
{)@ except the crude feed was directly charged
to drl%%rera&ﬂedéﬁaowa FgfePusn sGonesated wapos drophhe reactor was

BSOS SO Y S Py NS B

conlsdh@ai'q:lidemﬁ@zecﬂ.oz grans of the crude feed (100 L of

cru e a K,,2C08/ Rb2COB/

cat%%“ﬁ%?@w g‘d 2%6? 7o Baged gp theawgig Cﬁb@tb‘? giyde feed) of a
d k8e7dd h
RSO Iy okt aIiQH] (SRR bt adans (7 S & FDbroduced
as H@npfremzabptam@f the arvele dée@ﬁd&eﬂé;ﬂ%(ﬂl&@%ﬂsﬁ% catalgst in the
I feed) . and.80 granms of silicon carbide were charged to
ydtr?r%enalgﬁdl?e A crude product (70 granms) of with an API

gr api Kxanifle 32, vaiek vapeessi 4 sndf aRe @861 o8 Whs ﬁ}bd&édffm%he

(70 nL) was produced Under t hese congrtr ons,
reacfeq. uhie 1gpctohwascipspestegy mdarb b eidcdus dnnrd@cmbpn éqQ@ was

I I 0/ o a e _vol.une
renfoSa AR X LRS! 1S APEPRIE o huk BENRE St s
producetbxXrmptentdet ofee sudpnieéd eantstiicoh eabidedd Yhd l@ﬁﬁdgeh%ﬁosphere
t pe vol une of crude product produced in Exanple 23. A
A %/wreeﬁedﬁtywlﬁ of e&éeprquu%wﬁ@sewe@u Hokeaple A h selees tg 2 yield
rate nore vol une of crude
Of‘%?% ug?&% F‘ﬁ\t‘}g% ufir?\éis}&ﬁ1 n%ﬁt crude. Exanple 25. Contact
of Bxabmplelg] Bemdnstiatds aa itprivenent dahi p@pemiet bethPragiepeaduct -

pross g S e PRI LELF o DS PirsoE TR0 Hed Ang hot

t
Watr@e( g:ftﬁgfrﬁcgltly, chf)&@rBHe ?R)ﬁ%ct iR %x%}(lgﬁrﬁ l"%%zl%l;ﬁé‘ég%{aﬁ thd'Gude

progugt SoysExamege B2.cysalemniyatedbbibiheicngieptoduct pmdacﬁﬂ(%ple 22

SR N e T

enhfickd Glogv BOPdrtiveRl AR QeE dreldeduce prdated lﬁiLe(aE&)ré@z as
Negro crude_ included, per gram of crude feed
de‘f%ma‘rﬁsl%\ﬂara H’rsmﬁélpncs content in a boiling range

0. 000640
2 ) sence

of asllﬁi(fﬂ)gﬂlb@ﬁ@g@s%Og(awVﬂfto msam cARle Emmrct wnﬁfrnhr@sed
crue fteed was 6. 7 Con% ac} oF the crude feed vvrth

Corﬁﬁﬁ@llnd’ #hendbﬁgx‘dﬁﬁ dcruﬁ’@fee@ rlﬂS'iJngfrlc %ﬁﬂgﬁt fagc? acth I?rogéa%rngwas the

same as described in Example 9, except the crude feed was directly charged to the reactor

and hydrogen gas was used as the hydrogen source. The crude feed (Cerro Negro) had an
API gravity 6.7 and a density of 1.02 g/mL at 15.5 °C.

In Example 23, 102 grams of the crude feed (100 mL of crude feed) and 31 grams
of K2CO3/Rb;CO3/Cs,CO;3 catalyst were charged to the reactor. A crude product (87.6
grams) with an APT gravity of 50 and a density of 0.7796 g/mL at 15.5 °C (112 mL) was
produced. ‘
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product, and 0.041 grans of coke. The total product

i ncl uded, per gram of total product, 0.91 grans of
wonoud@epreduct and 0. 028 grams of hydrocar bon gasusiteao42344

total gas collected included, per nole of gas, 0.16

nol es_of hydrogen, 0.045 mol es of carbon di oxi de, and

0. 03BEX#TRE 245 1@erap ofaruds fenddd 0 e befresndeased) and 80 grams of
sﬂi@@ﬁ @%rgiéi@ %%r? Xha%gn%@ r;ch%%ﬁglg? Q:%.?de OJIO&P:"? ggggr(aﬁlsg?ﬁwnh an API

gramye>£)12 aﬁd e:jzlamhyaif@c?%ﬂ gdal at Dsis 6Cf(70'hﬂ4)6ﬁd$qﬂodﬁc@§iuc;
was yzed u conbi nation of gas chromatography
nd UEHE e isigs e vomme of terieasiot prosuge dom Example

2

’ Wa%‘*ﬁ%%@xﬁ‘ataﬁg@f%{ei‘%%% RO Rl R0%. PR e or e

crude poslugt praducedhiy Exmapbﬁwdﬁlgmﬁmﬂy ligss (40% Gess Pitipo tHed olume
wi th a boili tof 6.2.0C.at 0.101 MPa) per

of Ghlyto Deehnep kel i o a4 s GBIE s icdive & salufig of et

enlhbéker Hro@6her ThBIlHE RFchtafd ¥idte \(olﬁrhé 5? ciidé grogﬂ&ﬂ%é‘ $hiudne of
was renoved fromthe reactor, weighed

mp&h%ﬂ“ﬂ}%ed The first used catal yst had an i ncrease in

K00 QJO3V@ RM Sa n@aa:akélsme apEQL%th'aﬁatredéﬁgﬂ
| NCl ude ?rarrso i tional coe

Prose%@wegertaﬁﬁaraﬁ as i EWP ©9.00eept dhad e Beannivay metatedingn e

reagt()f“ﬁ‘ﬁyst nﬁﬁgﬁgt i oﬁé%%%%%% aé?gggrﬁ]ﬁt %?%ﬁgar%gy combining

27. Bcgm:rmd)fdﬁz(m)j, B2 Rhearhi 6RRb IR d0@ gtatns 6BBs£H9r anms)
odu egeleg& r ms of recovered total product after
I os

DEFHLng Iﬁ&%@bﬁ%@w@pa ity Gildl grams)
Waﬁél&géé‘atto e &gctgf rf((; NQ%‘n gngcf ggguﬁ&f) ﬁB&C%r]al Of(?:?l? feed 0.04

grans of additi o gra gas.
graglaéotalrmbmd‘e@s cqmnt i bmhﬁg gage dBtriftionbesveeh my@so gerqs 00-500

P A BLTRRE o SR Bl % cofBingehd GRRee AR, and 0.56

graftistof @@RIte. FETRraity. of MerhdaRes wak ggvapor ated oi |
product (<1% nole). The crude product included a

m xEorptactof theemds teed viid mﬁthmﬁanblm }brcstgcer afﬂ(l)e bgt vvleen
GO, A PSR 0B s

proﬂmi‘t,adnle Opli grathy of ogi@r bons, 0. 018 nol e% of et hyl
benzene, (0. 04 nol e% of toI uene, 0.03 nol e% of
met Eh%?iaé Reodugtigclodess @emfﬂ@%fé@talp@rpéuqty@ @herams of crude product

and(dm'kg%mg bghg%?%&?@a% ﬁglg ééﬁ"al pé]a goﬁ%téd m@?léﬁo& tTate% moft HFas,

0. l@lmo&stodgxlyéoggn t(l‘ﬁ!lSlcmd)ldEOf @elsbn cﬁhﬂdé&éﬂ@fﬂ quSﬁhhMéﬁ of C; and C4-Cg
con ed ca was removed fromthe reactor,

hydségq o, 23 EYWH@H% ﬁfﬁ@)é% dTherpalance of the 48 Stns ensthangsair, carbon

moﬁ@(‘i’deaﬁndl 5‘%@@@%04%8@&)%@v£ﬂ€8¥%€§gggpﬂfggg@ to a total

ht of 45.44 grans (an | Wt % based on
t he heedrggdet profludt rwas (analgxadaismgz(mmm@sﬂﬂﬁﬁmatography and

masé %tg%k o?nte)try -]itl]le cru %rr](gjdu%ts 161‘19)111%2& glnylgurel chlllylcjiggc%rb%ng \2N1th a boiling
range between 100-538 °C. The total liquid product mixture included 0.006 grams ethyl
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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of coke, and 0.01 grams of sulfur, and 0.67 granms per
gram of second used catal yst. Additional crude feed
wO2s/0gsess) was contacted with the second use®@8CT/US2004/042344
catal yst (44.84 grans) to produce, per gram of crude
feed, 104 grans of total product and 0.114 grans of
totab wkiehtef3 T8 grenisdan indraass of hwidh, hased ewthe wright of the original

I
KGR ek Dnd R e oG BRAdeg 0 /3G or
addg{oRABcoRE, 0.063 51lgdame basE AR 0.00 L ae @dNiNQ BB 61846 Gramasof
crude feed. The total product included, per gram of

KGRy R2Cish 8060 per @amapfawed etalystude product and 0. 025
ar amdlﬁj)nalf qu{dg (f%rglt@o% 9?%{%11142 %Véltrs an?tlactgﬁ %vb%gﬁé H%‘? qsed&%falyst

nol’'e o ogen

(3663 rgb@ms)dd) proiddes 150Ngraths@3 rcmokzasd @ftéla)r&my dfterdassen nfhe total
The bal ance of the gas was net hane,

progust nelusied. ey @rasy e tosaliprodiets Oghograms liguiig F%Hf‘g pgpduct, 0.058
graﬁ%/ gﬁﬁ’cféﬁ’tg 6ﬂe ald'6.0¢7 g%ﬁ}sﬁff%qy Cthd OfsliHAREE L8R ﬂiBléro? gas, 0.18

car oné wth a rang bet ween” 100- 5
molRECof H’)hbogmr 0.0@grahs Mftmrbnmdmznde,\unﬂ I@ B 5boolks ogC1-8rg e
di st.ri bu 49 0C i ncl uyded

hydrQrarhsasy b Barpsaeipits e gass IARE @Eﬂﬁ%ﬂ BeRS aifeandiregss of
evag&%ﬁﬁ oflf r&ﬂl&?ﬂi H32 grams of neta-xylene, and

ans o ra- x Iene determ ned as before by
GC/ N crﬂdtﬁepmde@ mduéddyesmlx(cune toif hﬂdmg@bomﬁln 9bplh)ngmsge

r emoved_f.r react t hen a
beriri 10 F4F ‘08 LPRoRFang SF R AU R TR A Sa L e RO
149€ Beluded Fer ﬁ@leaoftt@iaﬁhqm hgidoc@boid 099 8 Gicle® c(fathyl benzene,

i ncrease of 79 wt% based on the V\Elght of th

e
0. %moéq%. af tqhmee@ Fb sty of metmsx amea pyd § 00 molep odgara-xylene
b t
o TR s R B S 55 L g,
prodﬁct@déﬂe]tcnoﬁ ﬂgbctﬁﬂbtlﬂgheodg%cgﬁeqt ans ?f car bon, OOZéS
ot i 1 SXalo8 PRSP G DY GO aieagpr weighed.
andvtﬁma%d.ng% 8e7?f:§ﬂé ab&1 Qfa flﬁ;‘t fkLhn ir AR Wi SFRRh 36.63 grams

i ron, grams o loride wth the bal ance
to doetahgyeiphhef 43.4hgsintsi (aminvetasd of Euwtve dmsehomihieowgight of the

oSS 00L 28, TSy SLaebhel g 032 s

of GRE/ R 0.01 $rh8is 0P SRIBRNAR T brabRtRl Yo 6fsebeid @kl eshlyst.
the overalT yield of crude product at | east 80% f or

eachdditinyal pnmlf@@b(lﬁg} gcmﬂ)a@ts cofitagted wiilidhg sasandiged catalyst

ce in the e t
RIS DRSS e gt o RERCRES 4 il bRl eERu 0114
grafiRBF Bdke Wds dofidsted. 1@%&&6&-‘&7 thé eol{mﬁwﬁibufédftb ogke format1on in the
aromati cs content of the crude feed in a boili rg)g ran

adddfian vesal oo Derkaating thepdditiop vessgbsipgey Kig- I giiags of e 13 “grams
Of(iv&r@g&at% éf\%gsd&ﬁ@egyesgl d (based on the wei ght of

w% wth a standard

devTiad foeid pfb‘duat 1ﬁ%udéd1 Pepmamagaotabpedydted.86 gmm?ot&mde%roduct
(based on the_ wei of the crude feedd) ?
andsq. @ ogteers QELY HPE mbgaSZ T-}%totg gps included, per mole of gas, 0.18 moles

of hydrogen, 0.052 moles of carbon dioxide, and 0.03 moles of C,-C¢ hydrocarbons. The
balance of the gas was methane, air, carbon monoxide, hydrogen sulfide, and a small trace
of evaporated oil.

The crude product included a mixture of hydrocarbons with a boiling range

between 100-538 °C. The portion of the mixture with a boiling range distribution below
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the average wei ght yield of gaseous cracked

hydr ocarbons was 2.3 wt % (based on the wei ght of the
wonoud®cteed) with a standard devi ati on of 0. 469€CT/TiS2004/042344

conparatively | arge standard devi ati on of both quuid

‘and coke was due to the third tri al i n which
149 e@mlaied;@r@m pbhydspcasbon mixtaieed09 bgras qﬂa)rhb@azene 0.027

gra%y egfl?glﬂgﬂenﬁe %ra?ﬁéjgtemgtg SI e{rﬁ% W%rgfﬁ? 3¢ dé?xﬁ%g}rlene

no "appare S|gn ous

deteﬁlﬁlﬁeda@tﬁefex\eeiy(EGMSarge amounts of coke tested here
on the activi ts¥60f t he cat al ¥st system_ The ratio of

2 4 P%qu@%%y ithird wsed catalyst ) gvas Tempoyes: frm dhe reactor, weighed,
an®PlhEh bflal Rt qtfh@lthﬁ‘aguéjé&asca& ht RJ(h%lélﬁhR%?e 19.'&{) MSrdif 44.84 grams to

I Nt erna ns ratloo rocar nsvva
a tcﬁal&&eigﬁh&" 56459(gramn (aimﬂcnehsefof 179 wtds, |basadam e Mlgh’fhf the original

Ko RelhetORs D ity  Fenlelmetdl s O g o gty

Wagg/)&}f&*nféldeﬁ'h@ $h1}d3u§eﬁtc§{aﬂ$k ineluRbd, Ber bRkl OF é?fdlﬁdi‘ﬁl Iggtter 0. 90

dr ocar bons was his ratio was greater n th
gramisedficetbod, @.628 gnad;snleﬁ'lhlydro@an A1.Q8124 gvdres o ylggn,(§5046 grams of

sl Pl oo ¢ ol arnt S vecfaiggeg s ofncke
0. (@19 %Fa%s dfhﬁﬁi xu’mao 90@5! %Xbﬁg of BE6HBKYRA MChalince rbéfngro@m

ins rati o of |l e 26: Contact of a
trameu@n mgtalsysuph ghclggnmun t@@rmlm gdrygfcoRitde Feed wWith a

Hy dr o%gfq&g% He&Fin! this exgmpfeego%CSJIle Ca%ala?or Iﬁw@s 4158 rsgé%l 8’? and/or in

& ‘APppararis ANy’ T ea proce

thet 1h6r i08alfGatalgsicdd h dffest thxevephieyigld cﬁ)@ﬁmprbh&tﬂ (ztth&st 80% for
crude feed, nethane, and steam were continuously fed

caqlup heroflessducontPRES ] merRilc EQ PG INidressa SPERe b heygiasence of
the@%gﬁg%glg ga?twggt afh%r&mg)dg{hcmécgg]}n gf) a)'ch@ af drRGc rE:Ontent at least -

S contlnu net ere 500 an
100 times €@ahaiocySicedng avamatcnddntand ofthy cretedeatinat b(ﬁlugg mnge .

e reac rs~ The inorganic salt catal yst was
dlsﬁfo@&‘ﬁpgaloﬁy ‘€9dr?b| ning 27.2 grans of K2COB, 32.2 grans
O R2C6R gad ndl. fe Q{Iélq? e (LGS gﬁ%c‘c 837-[3513 (based on the weight of the
K2COB/ Rb2COB/ Cs2COB al yst grans) was charged

crude fedde wae 88.7ovt%, Avity fustendae@ de‘(milqunf@rﬁ%l_ﬂh@wmg@@@ﬁe yield was

7557 0B (Gbed b i VP o Rl At bl R o R 7 an

theddvafize wWeddht ¢ Ie@d%f%as@ddédﬁacﬂ(@@ Hydreegbhiearsd.3 with®ased on the
addi tion vessel to 150 0C. The hot bitunen was

weéghiof thestileyfeer vethetistrndnd dendatinaditl 447o.y Ebe eqmparatiyplyplarge
s} BB B BN T A e

terNSBARVMRY contrbierrodtlee 586 vesseltbiiéd; beethedtinghd erudeé feetl imthe addition

| evel . The met hane/ steam crude feed was contacted with
veysgle Fvenapyhereds no APRATEY igeilicarieicleieriqus sileeiof even the large

mn%eﬁ{}tﬁgﬁgégtgsg% }ée#gg Qlfe gg\/\}' %E{Hte%gtag&tg )?thl produced a

t ot the patiacafd®, dlefinstthitstale@anwid @ 19.nThdetid of @; ofefintte total C; was
0. 4 T e a?pha olgfllryse’c(r)] t1nt\e{rz}11Eailooleﬁns ratio of the C4 hydrocarbons was 0.61. The C4
cis/trans olefins ratio was 6.34. This ratio was substantially higher than the predicted
thermodynamic C4 cis/trans olefins ratio of 0.68. The alpha olefins to internal olefins ratio
of the Cs hydrocarbons was 0.92. This ratio was greater than the predicted

thermodynamic Cs alpha olefins to Csinternal olefins ratio of 0.194. The Cs cis/trans
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A total of 1640 grans of crude feed was processed over

6 hours. Froma difference in initial catalyst weight
wandsroesizglue/ cat al yst m xture wei ght, 0.085 gr ags/uso04/042344

coke per gram of crude feed remained in the reactor.

om cont a the crude feed with the methane in the

OGBS R 23 hihr%ze&m;eeoez Qékaapr&%rﬁe hgrmogymaguic Cs
CI%ml&{nstrm@,f(pgoduct per gram of crude feed was
produced The t ot al product |ncI uded, per gram of

o GradeFedd with a

C ude -roduct

y.“': e-l’t 1@%’@5”&#%
apgéraﬁr@and Qaa@tléh ﬁb@éﬂin@@vef&ytﬁé Qeﬁﬁé‘as &sgrl&dgﬁ WEndfe ¢ %&E’éi}ﬂ that the
nonoxi de, 0.08 grans of carbon di oxide, 0.13 r ans

criedeesty efwﬂmrefandesteaanwem w8tigronsky fod toydha reastate éilaﬂﬂ\@l of feed in

From t he, ampunt of h en
AL R orkl ik S0 RTERAD i Y HeteRer” b e s
coﬁﬁnﬁdﬁ@ly@ﬁétéied Eﬁ@(ﬁ) WA mireUEE thabipr. 1 StewindasARatifiusiynetered at 6
this exanpl e, hydrogen, carbon nonoxi de, and carbon

2/@inoiRiterodPe produced. The nol ar rati o of carbon
hy d?%{g g’?%g%gg ?aﬂg?ﬁu%}g%}%pﬁ)?ep FAM’0F T%;Egﬁgggrz%ams 06K§803’ 322
grgnﬁnﬁszCCQ&nd dopsogiads of Cs;82;0 T 010 ;8o COMERIO0S catalyst (59.88
corrpounds and 0.10 grans of Cb5
gr%?zrd’tﬁﬁr?gérge ‘?@Fﬂr rati o ofi so-pentane to n-pentane
in t&&uﬁ@@eeﬁ?ﬂi@&ﬁ&?%@yﬁﬂﬁ@@ @fagé&whé(‘@ﬁ%gnﬁpr BRity of9.4, 2

wei ght ratio of Isdbutane to’ n-butane |
sulfoncontemti 1@ 6D sy afrsutfar, bod g rasaie@od88t of Th40 Gms, per gram of

C nds. had, . per gr.am of unds but adi ene

eriii Bh ey hegebibife adB0h Resselta SO ey M bpPuibiie v

coftiffoubl§ nidlered FRLNe aGditioh 9bdsBSatWBS Hmiwto e Y’&Jcﬂ)'i‘ tin an attempt to
ratio of alpha C5 olefins to internal C5 ol efins was

main@g: tha preide feed liwlﬁaﬁmféo%@fdbﬁ?rmagﬂor splumet hewever, the rate was
mﬁl?ﬁédénq#cg%%lrﬁ{uﬁ?l?zfﬁeveg of a relatively high sulfur

Same catalyst in the presence of

C Ok eTheingkthvie/sCHaff/ eudd fdel @vag ebimtudtty with thdeatalfetrag am herage
salt catal yst, and produced a crude product suitable

intepial xepeAs sBrPerS 9f 4 i e Cantactingpfthe methsne/sieam(raede feed with

e LY SRR Uy LI PSSR B 8P

vap@gct i on procedure was performed using conditions as

/ Rb /
ot 3‘{ oy 3l of 3G r@mﬁ% e%%ﬁzgecge@%rdfq?fg b Eatsor oma
dlﬁ'&Eﬁ’ée 19ﬁn1‘3§1%9tagyrs@%1g%t attd ﬂégl@ué/gﬁglym&x@tﬁ@%%?g?ﬁcb @8’59éra1§1s of

hours. From a ference in initial catalyst” wel ght
cokgperrgearh dili evuda feeidyrsnamied inuthe reastogh From cdrdtdctapf dnescrode feed with

oS8 B S AR S5t D 55Hhs
pr&fudiPer @arh OF 8fud B FQAUFHs PETucEd. a'['h@ﬂ‘otél kiR ﬁ@ﬁldé@?)er gram of

produced. The total product included, per gramo

totabprgdqu(b% grams®{@as grdhe7 gfamgad canlg p@)ocg@t gxeludingfthe amount of
ude gﬁr o x[ﬁl udi_n the amount of met hane and
bt o oRlP thed indfs teacy

The gas included, per gram of gas, 0.014 grams of hydrogen, 0.018 grams of

carbon monoxide, 0.08 grams of carbon dioxide, 0.13 grams of hydrogen sulfide, and 0.68
grams of non-condensable hydrocarbons. From the amount of hydrogen sulfide generated,

it may be estimated that the sulfur content of the crude feed was reduced by 18 wt%. As
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The gas included, per gram of gas, 0.021 grans of
hydr ogen, 0.018 grans of carbon nonoxi de, 0.052 grans
wohosaeckns di oxi de, 0.18 grans of hydrogen sul PCcuaiS2@amM42344
0. 65 grans of non-condensabl e hydrocarbons. Fromthe
anmount of hydrogen sul fide produced, it may be
shoggy mﬁhlﬁ ewemplas hydregesutarbon wonexse, aod cathen draxits Weregroduced.
Thg\'ﬁl% (g{%a.% ]rﬁ' ﬁMX%ie tg%ﬁl%gn%{bxtﬁ] AT (?ﬁht of the

cru exanpl e,” Hiydrogen, carbon

rmn@he d@Cs aydtoeﬁbbmmdiudad gher gﬁfxﬁofﬂfy@ﬁbbﬁﬂﬂbns w0 Qi@hfsfof C,
rati @ of carbon nonoxide to carbon di oxi de was
“T?fémg% 0cB #oas 6E Se somBOTRS) Qde aramseyt (yrcqmpernds? a@so 10 grams
[
of @%’ Q’é%ﬁb?%ﬁ% gﬁl}]e dxgelé%t 83@138 eﬁ%nam ggn%g%en%lqge;’é 1% nsable
hydyocantpons fwa€®. 3 chpoweidht raﬂih ef weblglafhe toat-butand ini the npebbaizasable

enta e Jjn € noncond bIe hydr qcar bons was )
hydsScsgbdbi e i 88@&6&4. ORI i BTGB O (s GORREUGS, 2 butadiene
corﬁaﬁ 300009 qui%[ks @blm%léﬂt’ ?dtR)C(ﬁfa SCM@@ﬁIQ td g’nteégﬁcﬁgﬁeﬁns was 0.75.

onpounds had, per gram of npounds ut adl ene
A Wﬁ@gh’ceaﬂo @falﬂlmﬁolgﬁm infEfriad Cealaﬁp:t was;lbﬂﬂnst rates that

Cr o e B £5853° 37 amobited S PP lp s Wafelatively

high 8hilnycehde(fodd with il Zalnd dhtdl Vi@ iPthe %?é%@l?clef c@ﬁé‘ ﬁldqio@i dﬁl‘ﬁhlsh the
di m nish the activity of the inorganic salt catalyst

actiyity op theduraenie st catelyps adliorpduagi raimide rireduct suitable for
rtation. Further nodifications and alternative

Haﬁs@%ﬁ?ﬁsnt s of various aspects of the invention wll

Ex®8pRATaiContact of b i%de Feed With 4 HylhsrearSouirfe i W Pebsence of a

thls descri ption, Accordlnoly, this description i1s to

O3/ RDAC Os1€5C Qq Catalystiand: ¢Colie. ewpaﬁr@tqsgnﬂ geactipia procedure was

. .perRiB@ asin cﬁ@&ﬁ'd@%egﬁf%& 1r§f§kjgh@g ZBn"ﬁlQ ﬁ/ﬁgﬁ?OP/Cs%COg

genera nner of carrying ou el nve
catidpst (PR getme) tvat kbdrgedie the reustonf Attb’al bflfz?/ﬁﬁ)t drams Sflﬂ\uﬂe feed was

and described herein e to he t exanpl es. o
ProgsRYHR YrE A SIS EorR A srﬁacenlae@fﬂﬁﬁq téﬁ%éﬂcsi%@éfélyst '

midt@e @i e.114 gi%ﬁfs%tf A fé&@ @thmecﬁ’ﬁ{ tthf, &Eg)r based

processes may be reversed and certain eatures o)
on thavesight Qﬁthmyudﬁefe@d i Aitoteldofi hfegramd efitdtyl, praduct per gvamlaf crude

th t ft
feof S PRANER iR 1O Eudihusifdnied bitfeatthung Buiindttt (i gahs of
gasiBy 0196 di@deof dulddproghenerlwisiese hifdas: sahsthimeMnldVeatr used in

departing fromthe spirit and scope of the invention
theé%acﬂ@écrlbed in the foIIovvl ng claims.CLAI MS1. A

con S 5 e R o BB, 05 ML ot SRR 0% ropst
carlmrﬁﬂemﬁ@ieof) 06D @ramis @ﬁlfaﬂo@&h@h&@t(ﬁl 8 @raipk 0dHg@ogert fillfde, and

roduct, that | ncl udes_ the crude product, wherein the
5 s 9 perngerdengable hydyasarbonsy duema the amenng of Aydrogemayifide
proliRs, BBy bR s EAHOR pEER I A of B8R el BT Ry 14
M%[éiah@tbrﬂﬁ@@vﬁgm bﬁdma:lrmg: fatd | &astown inahisicRimple, h)l‘d?ogen carbon

to
monoxtic?e agé gon d10x1de Werg produced The molar ratio of carbon monoxide to

carbon dioxide was 0.6.

The C2-Cs hydrocarbons included, per gram of C,-Cg hydrocarbons, 0.44 grams of
C, compounds, 0.31 grams of C3 compounds, 0.19 grams of C4 compound and 0.068
grams of Cs compounds. The weight ratio of iso-pentane to n-pentane in the non-

condensable hydrocarbons was 0.25. The weight ratio of iso-butane to n-butane in the
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condensing at |east a portion of the vapor at 25 0C

and 0.101 MPa; and form ng the crude product, wherein
woheosoesede product has, per gram of crude prodBCT/USA04/042344

| east 0.001 granms of naphtha, the naphtha having an

octane nunber of at least 70; at |east 0.001 granms of

nog-genfigrsayashisicocartammwastOpls. \Kip Gregpminguads haskh ger gam of Cy
t VGO, det d by IP
coflp s Ui iR ChE BB o BOFBASIT o Of resi due, s

det &hisi elxadpmdeﬁ;ﬁ‘iﬁkaﬂrwat fh@dre&a?@ﬂproaessi'ﬁ@ @f IﬂI&I ahﬁﬂhtﬁf&ly high sulfur

erein at |east one
Cﬂ@s.?%qge @éég BT %égd%eﬁi)ﬁwfg@ﬁlsemg 3Ptﬁly5fa(t5§|5y&r@mshandhe presence
°f231‘%§1?’9%%?§?ﬁm%%ﬁ§?* oHEL TR RS2 g Bficed a crude
mﬂ@uﬁmNﬂMeﬁxhxmmmﬁﬁmmre alkall netal hydrides, one or

[ arth carbonates, one or nore
Bt TaePBeeit And Risihasi rodispratesst Vapious Aspecis of the
invah#éi ‘bvﬂ?beeé}fptafénf%t ﬁbséw[édqﬁ $he e&f 1nn01é'\§f WF ﬁﬁs GOREiFREn. 3

The nethod "as clained in clains 2, wherein at
Acteardinglytles désctihtor itta Iby sousstmedps ﬂkueisatm antyoargbinifer thaptrpose

of ki ot Tl Tt PRRRER ol Hebng Ph Pkt R BEAG i, 1

to B derBtsudl thatQhe orfis o UicSinGdntidn SREWH BhE@striBéitheein are to be
potassiumsalt. 4. The nethod as clainmed in any of

taken as erpmpley, ofméqeémer&ft Flemsntsgne rrmrerlaisenesabgsqlgtlgned for those
11111%&5@5 'af?c? aes%HP%Mer % Sa%d%wr%c%%s%g }(ﬂcé\ty ’be%%‘?eé%ﬁgagg certain features

I norgani ¢ sa ca af S an‘em

of 1thi1h\e:QtlbIOﬂ1a§Jﬂ)e ailieed ﬁlﬁé;ﬁkndaﬁlyl, all as vetuldeeaippa@nt @@e skilled in
bet 50 QC . and_500 0C, as .determined by Tenpora
v%fﬁg havige therhsaeft of tbrwlmcrlaﬁan 8F the pravengigp. gghmgeg gjay be made

L in t‘ﬁ@teﬁ!ﬂéﬁ{s cﬁ@iﬂ%ﬁt}n@r r g 16[(%{68%1[1%% ‘Pag)ggﬁ% %Blrft Ondsco pe of the

t enperature range as determ ned
invieytiah dsfdes@itted] alr ttecfaliowing otainer i netry at a heating rate
of 10 OC per mnute. 5. The nethod as clainmed in any
of claims 1-4, wherein at |east one of the catalysts
conpri ses one or nore transition metal sulfides.6. The
method as clained in claim5, wherein an atomc ratio
of transition netal to sulfur in the transition neta
sulfide catalyst is in a range fromO0.5-10. 7. The
nethod as clainmed in clainms 5 or 6, wherein at | east
one of the transition netal sulfides conprises one or
nore al kali netals, one or nore conpounds of one or
nore al kali netals, one or nore al kaline-earth netal s,
one or nore conpounds of one or nore al kaline-earth
nmetal s, zinc, one or nore conpounds of zinc, or
m xtures thereof. 8. The nethod as clainmed in claim?7,
wherein an atomc ratio of the alkali netal,
al kal i ne-earth nmetal, or zinc to the transition netal
is in a range fromabove O to 1. 9. The nethod as
claimed in any of clainms 1-8, wherein the crude feed
has from 0. 2-
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0.99 granms or fromO0.3-0.8 grans of residue per gram

of crude feed. 10. The nethod as clained in any of
woleisme3928 9, wherein the crude product has fr ORCT/US2004/042344

0. 00001-0. 03 granms or from 0.0001-0.01 grams of coke

per gram of crude product. 11. The nethod as cl ai ned

in any of claims 1-10, wededhMBe crude product has

from 0.00001-0.05 grans or from 0.001-0.03 grans of

resi due per gram of crude product. 12. The nethod as
1. cl aiArmethod oBpripdoding h @iuds plodiitt, colneriging: t he contacting

conditions are_a Sé) cgntrgl | ed such.that during. the

confYRAGHHG afrudroised Bith agiyarRSEn PV &t the PieseRefhone gf more
col o R SR B lac A O p ghiaB prethe, Mfercin the crude
prodfictds adiquidertkturast 2Aet@and 0401 MPayasdthearededecd HB/ingr4tdeast 0.2

method.as clained.in.a f [ -1 [

e Bt exeh SbemaS ek s Bl GGl P30
| eagiodfeild bt Bh@MBpopfior SRS RAA pheducPaPdVaforcr ude
product, at |east 0.001 granms of diesel per gram of

cr udendensidg et least i poiticnuafdlse vaper aiodS *CGland Ghel Mitaeed as

clai.ned in any, of ¢l ai 1-13, erei,n _the cr

or obtees (e Hisof oMhrelp Bfeor BB RABHE gPL Ry of cuce
prodigile product, and the crude product also has from

0.01-0.4 grans of diesel per gram of crude product.

15. The Aelerwd-09d examas oderaphihagthy naphthy haiag au eofane number of at

Vmcf)i%istWOthe crude product has fromO0.4-0.9 grans of

VGO per’ gram of crude product, and the crude product

al so has af leasn0M0A dmOoHvagansaobil KeGOHethe &O hgviamadleast 0.3

crude product.  16. The nethod as cl ai nped |j f
c| aBinsIof PEOMAiFsneT Frafhef %ghﬁgqmlﬁg bﬂé’ﬂ%‘g%ég*“/ 90; and
conbi ni ngy ﬁlga €63/ ro@gééﬁfue,v‘éstd%téilm@ﬂelggﬁr AS8i sl ®s5307.

sanme as or differ@nt fromthe crude f to forma

2. bl efitle nfethodAscilainted pr ddinci, wirerainlak bast aplotod itheadakadysts/camprises

met hod as cl ai ned .in any of c] ai - 16. 18. A nethaod..
an Gor s TS EAYGeBH s GrabSeeRRsef g Of More M
metH REIHSARES on®br MRRIAIRA Setab RyTROXiBES) Ond bPMOESAIRAI fetal hydrides,
crude product or a blend as clainmed in claim17.19

ond hiemast Akalingsatth anaial ¢atbanetesions e8moyhalkaling-qarh metal hydroxides,
onBRESERNBIHRIP R S, b DB Pr oot o

3.The THE nfs@tcbdes ctdidedBticlimsCl & ATBvhkEeinbt k&t onbof tieatahsts
cor?qroggeiséilirrlgggrggggl’lc ga?zﬁy?c?/gniiqtié ien%tréaglgd salt catalyst comprises a mixture of
a potassium salt, a rubidium salt, and a cesium salt or a mixture of a sodium salt and a
potassium salt.

4, The method as claimed in any of claims 1-3, wherein at least one of the catalysts
comprises an inorganic salt catalyst, and the inorganic salt catalyst exhibits an emitted gas
inflection of an emitted gas in a temperature range between 50 °C and 500 °C, as
determined by Temporal Analysis of Products (TAP) and/or the inorganic salt catalyst
exhibits a heat of dissociation in a temperature range from 200 °C to 500 °C, as
determined by differential scanning calorimetry at a heating rate of 10 °C per minute.

5. The method as claimed in any of claims 1-4, wherein at least one of the catalysts

comprises one or more transition metal sulfides.
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6. The method as claimed in claim 5, wherein an atomic ratio of transition metal to
sulfur in the transition metal sulfide catalyst is in a range from 0.5-10.

7. The method as claimed in claims 5 or 6, wherein at least one of the transition metal
sulfides comprises one or more alkali metals, one or more compounds of one or more
alkali metals, one or more alkaline-earth metals, one or more compounds of one or more
alkaline-earth metals, zinc, one or more compounds of zinc, or mixtures thereof.

8. The method as claimed in claim 7, wherein an atomic ratio of the alkali metal,
alkaline-earth metal, or zinc to the transition metal is in a range from above 0 to 1.

9. The method as claimed in any of claims 1-8, 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.

10.  The method as claimed in any of claims 1-9, wherein the crude product has from
0.00001-0.03 grams or from 0.0001-0.01 grams of coke per gram of crude product.

11.  The method as claimed in any of claims 1-10, wherein the crude product has from
0.00001-0.05 grams or from 0.001-0.03 grams of residue per gram of crude product.

12.  The method as claimed in any of claims 1-11, wherein the contacting conditions
are also controlled such that during the contacting at most 0.2 grams, at most 0.15 grams,
or at most 0.1 grams of hydrocarbons that are not condensable at 25 °C and 0.101 MPa are -
formed per gram of crude feed, as determined by mass balance.

13.  The method as claimed in any of claims 1-12, wherein the crude product also has,
per gram of crude product, at least 0.001 grams of kerosene per gram of crude product, at
least 0.001 grams of diesel per gram of crude product, or mixtures thereof.

14.  The method as claimed in any of claims 1-13, wherein the crude product has from
0.4-0.9 grams of VGO per gram of crude product, and the crude product also has from
0.01-0.4 grams of diesel per gram of crude product.

15.  The method as claimed in any of claims 1-14, wherein the crude product has from
0.4-0.9 grams of VGO per gram of crude product, and the crude product also has from
0.0001-0.5 grams of kerosene per gram of crude product.

16.  The method as claimed in any of claims 1-15, wherein the method further
comprises combining the crude broduct with a crude that is the same as or different from
the crude feed to form a blend.

17. A crude product or a blend obtainable by a method as claimed in any of claims 1-
16.

18. A method of producing transportation fuel, heating fuel, lubricants, or chemicals,

comprising processing a crude product or a blend as claimed in claim 17.
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19.  The method as claimed in claim 18, wherein the processing comprises distilling the

crude product or the blend into one or more distillate fractions.
20.  The method as claimed in claims 18 or 19, wherein the processing comprises

hydrotreating.
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