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SYSTEMS AND METHODS OF PRODUCI NG A CRUDE PRODUCT FI ELD
OF I NVENTI ON The present invention generally relates
wa o008gp6teens and net hods for treating crude feebPCT/HSIH04/G12648
conpositions that are produced, for exanple, using
such systens and nethods. More particularly,

ot rOVSTEMs 8K MEFliotEy O kG FiiG A LHCHE HBpucr

resi due content of at least 0.2 grans of residue per
FIRIDO¥ INVEMTTOMG to a crude product that is (a) a

[T quivd, i xt t 25 0, ,

o bR By gl AL NER s A58 o
febd)@n8 &EorRp xR itles aff profieced) fod exdoasiel, usRipSBh ByiStéhs £k

RELATED ART Crudes that, have one qor nmpre unsuitable
mgthede r¥peepartiearis cpbpdiment des¢ribed hgrran relge fesystems and methods

fof 8&%%&%1} crilﬁéaﬂ']%ﬁ ALl Bk 2 RGidRE 981?[@1’?[‘%9 a't‘fe'a&g)z grams of residue
conventional Tacilrties, are conmonly referred“to as

per gima df antaged te b erlels prodictthaia (4)agiéphid mides a26€C and 0.101
contain relatively high ]evels of residue. Such crydes

MParandi(B) bas ameror mdie ProRfidics ML S PRreY§d iR Sprapyisen i Hespme

mgé&ggééﬁﬂgg deQaventional facilities. Hi gh residue
crudes may be treated at high tenperatures to convert

DERERIPTION OFREREATAD ARIat i vel y, hi gh residue crudes

are ically treated with ter at high tenperatures
o’ pribdie e K 0F SE Bt WPUHaLe BraPoies ERg g8 oh ALY 6 erudes t
beQéBh&ﬂicQﬂ? Ha8PonEd, MMt &Klesded THNE lohv@fbhdl FadiBEss, MleoRitFonly

d
crudes and/ or crude m xtures may be difficult using
retoored émas Ghisddvamtagesl crlesddvant aged crudes may i ncl ude

hydr.qogen deficient hydrocarbons. e rocessing of

nyr Sty aerErEfes i Seliptivelinth BeRET pfer seab orudes
tefd 1o DI ERRN MERRPpE sl 16 @atkpoft dRe/orgeiREss Wagl dodvbmionl facilities.

i f unsaturated fragments resulting from cracking

Highgedduseerudgsengy bsolitiesied at gy tegperatiremioggrygigthe crude to coke.
. ! . . | .
RGBSR TR ADLGE IR BOU NS ot 1 Bbporaues o
prodilidelieds vieead ¢cridésethdfor agrde mhistués0 M irigprogessial ewater removal
Hydrogen .is costly to produce and/or _ caostly ta )
ﬁ@malﬁrslgawsws crudss archer mpgyrgg maghg difgult pypgronventional
/or deposit on catalyst surfaces at a rapid rate
uring processing of disadvantaged crudes. It may be
costDigadvantagge neded may helwlathytisoger dafidientibygrosarbans. When

cat al yst.. cont am nat ed. by coke. High t eratures used
DG HY OF BYURRARAS i i et S SIS AR PO
gdnBRNGALA e éﬂﬂgé,gfartfcﬁlﬁ@_ it BRabRbtBd Habmb@s QLRI IR Eracking

Di sadvant aged crudes may “i ncl ude aci dic conponents
piotasesconprodberde Hyalrogenatiot duringgirdcessingevhi¢h Tai¢ajly dfvolves the

A S 0 ChHIEF BALAL A
fr&ATHRMBH bSked WY dF8gdnl 18 8RBt pRAUBOBMPEr 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
wo pwslgw7chem cal |y neutralizing acidi ¢ conponRCt/BS2004/042648

vari ous bases. Alternately,2 corrosi on-resi st ant netal s
T‘gﬁ %’E ssﬁﬁ%%géqt& c%%%ﬁ%%‘_h{%‘&dl (I:l orr ofsn on- esrflrs1 an andfor
pro®@kshg of the ldlsam/amltageé cRidgsi Remaml of apidivsempanehts from

isod e Oy TG A Y o 4 VA R Pl et RGO Rgpts with various
babdd! 'AEJIte%na‘féH/ r Qg4 stbﬁ‘t‘éﬂ{:}g nﬁagfgdstds@@ irPfrarfsBo i @RInUduipment

I nhi 5rs’to di sadvant age bef ore transpor g
anam bﬂmemmgommnmt ofThe hm afi comdvianresgstaht cnaial edien Timeolvese

of corr03|on hi bitors negativel y affect
2BhEHRenifs WS g %E& HasER ﬁiﬁségalé ﬁ‘ﬁﬁt%lrm £Histing equipment
m%’ﬁlt & YeQfabRY, oﬁﬁtﬁﬁ& REREM RS HhbtRBIcb &8N ﬁfaS*QE%lve %ddmon of

anta ed crudes may contain relativeély
coamnum urﬁulmtorm'ex dibadvemteged ¢radasdefdro traespartpig@ndmr@k@essmg of the

citiesed ol @b bieearoson SRR Riause St pagipmen

use&fbt }ﬁﬂ&éﬁﬁﬂk%mdéﬁ)én%pﬁﬁl dually (ﬁ“p%trut:@ odiced ROnLCAE 3huast.
or tthe void volunme of the catalyst uch deposits may

caudRisadvartegédherudes minecendain vélatjvedy hngh @n@gp@of #etal contaminants,
ﬁg?a%ﬁ%%?% d 7 rdlijlgﬁ,z foté%r%nl l ug?p oé’egsagégﬁ MCM 891%9 qnetal

coftabliRARd) )md/ar Gampaals ¥f ﬂ@ta[lé’orﬁﬁhﬁaﬁﬂt@tlﬁﬂsﬁ dépayit oh sSEAE: of the
situations, have an adverse effect on catal ysts.

callyehpi thwos vodame of the @rlyshl Kughidseositamay Gute decking én the
acﬁggdﬁgg@aﬁﬁ%&d in processes for desul furization of

Sé processes tend to result in poor '
des ubikadviagiagéderuddsfdfendndyde gpadoadly mund hewidatoms (for example,
i nsol ubl e s| udge, poor denet al I(&) ation efficienc

FleoptomspY. étp po € situations,
ha¥t %4 H& TSe e'ffeb‘l! r?@%télg{iy %lﬂaﬁrlﬂ&alus'dﬁ@!lﬂcf/ or83kdtne @A{jcﬁ %k%ﬂ salts

gas, ndlor relatlv hydr ogen pressures.
hape bcmstsed; irf m‘ocessqzsrfor/dwsglﬁmmt@naif irg¢syduef leewmocassetsudul to result -

addi dlluen to disa nt a ower, the... .
in Pt Butoutt St Sekpiniiton eERL PplibRy il S demEllization
efﬁla;lél%{bvﬁﬂﬁﬁﬂ&gopgu%@@flﬁélﬁysmseﬁd%maﬁldluﬁﬁ&ure@ QB &ion oflarge ‘

general |y increases costs of treating di sadvantaged

quentifthsof tipdrogen gdseasbert rslagively MM@&@M@@SSW& eased

giolst teogrggeggﬁ %%%p&ﬁ{/ligglbe ﬁﬁre e lfl% uge Frgdlrtlé 8 Hlluent to
didiatahd r&%ude@' BETORAS EheSiélBh petaenoéf @mﬂamsﬁtu dentribltihg to the
Pat ent 3,136,714 to bson et al.; 3,558,747 to

dl@d&‘ﬁﬂﬁﬁ@ﬂ pagperties. @irinmdiluest, baweesrnggacally increasgs gosts offrpating

B o B il e o
dihd¥dRaded@rides Baidddionbf dileént @b a disddvihaiagdd Orude nBgi intkome

Jr. et al.; 4,224,140 to Fujinori et al.; 4,437,980 to
mmwyde(@feaa@ stabilitysg pualpervdley krasuk et al . 4,665, 261

B RN Y

Paﬁs&rr&kdﬁ&l&&%ﬂ%@l to Kiaget dll; 3,95P%06 ¢ Pylpliiecalt; i3<;960 706 to
Publ i cation Nos. 20030000867 }o Reynol dsB
MoQolum goal 1 3.968, /08 feiMesollum et al.; 4,119,528 t alrd Jr.etal.; 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



descri be various processes and systens used to treat
crudes. The process, systens, and catal ysts descri bed

W0 pooshesel pat ents, however, have linmited applipabiUbio0y042648
because of many of the techhical problens set forth

Hﬁl gf’? kB‘iﬂé"aﬁb og]'eO ? ?23) \eogaé or ‘?é& ang‘? (ﬁdsga%real 0%?9 eﬁdﬁz o ﬁendma

ddsesbeRioud ptieBstenad dysteasrusediey t%WbﬁﬂEi]tTh@ﬂdé@E stems, and
tendency to consune rel atively |arge anoun

catalvte deseribed infhese rpé@pweh@vyeveeth@ée lippated §pPlé9@b1=.hty because of many
ely high anounts of
oﬂ&hgge%ﬁﬁw %éb@gﬁlygﬁefg@ 9%(#\}& exanple, relatively high
5 TAN, Incsugg rdisaddfdnyagbd) undleh géreraibt lews undesttable peedeaties (for example,

cont ani_nant s) éwﬁ% erties tend to &ause robl ens
reiﬁﬁlvéldﬂv@h’quﬁﬁalat?? ?%qur?qﬁlﬁ’a?e&F ap{gh @ HREQENCY to consume

regag@gy yléflgsl%ﬁog}& 'o?ﬂ&&l%gérﬂiﬂrﬁ%ftﬁ%’nﬁa{tﬁ Oéﬂfef‘un&@ﬁméafo%emes

proces d/ or 1ncreased
inokndg eelarively high gmountts of ngddsirellt n'elmponéﬁltﬂj(sfor axampie, lreﬂatavely high

gnlflc t. econom c and technic need for rove
bl%&%lcgﬁéb CLELORPTS: Oamféﬁswmm%m)e SO propgrties tend to

10 ca%b@%% bRRIsAE e htieRa tﬂaﬂﬁﬁbrﬁfl&g%cp&olgéé%&t%&ﬁnes 1nclud1ng
properties that are nore desirable. SUWARY

intideEe THoGNision,; decreasauhvcated yso ke, pexess pjleggmg raed/iwr g@ms@d usage of

| at e ste d t hods.fo nt acti.n cr,u
bRt e SRR e PRI poieiosh ook S GEAfcal need for
inidr QG’édCs‘yst‘éﬁl@Pthétﬁb@Q agd/6f é@ﬁrﬁé asteehvesign of His&BfBtaged crudes into
enbodi nents, non-condensab (g I nventi ons descri bed

cride Bﬂodufafﬁ %thmsltbatra@ woee desirellaposi ti ons that have

Qrponents therein. Such

15 0 ADLY ¥ ned by using the systens and
DT it mat hnﬂsntdﬁ@ @éscheed heeri denerbll@ rélaées t;ys@ennm@metﬁsdsafor contacting-
nmet hod of preparing a crude product, i Si ng
a erghe fediwith epecr werse paalysinite ﬁroaiuw@%@l r@@m%pm%n& perude
pﬁﬁ&% %.H? 8n Qm8 BfnbB&inlEREsS n&?E&{&éﬁéa?)}]ete é’agg {il’g\%&/{gt&ést RcrBeddRrein

erern one of nore o
al@comereﬁbr&e]atectatcainpsmlmmtha] haive go¥d Eembiationse components therein.

20 ltﬁhl nvd‘d)e aaoglnlegﬁiﬂnl Soll%ro??\éelud & mst o%&SO%PgagP uel ngﬁg@ﬁrﬂéed herein.
hydr egen s O\gﬁestahﬁeﬂ()ﬁ %?Bﬁ:?ax‘?ﬁg 20640 rd@aﬁte comprising
catal ysts to uce a total oduct that includes the
ccnlltamﬁag preodiedesd witlen hydrogtrescumﬁda the prdsrrice pEoe oni rqoneetatalysts to
m.xture at. 25 0 d 0.101 MPa, t one of the
gt heeEie honrts Mgt e ik of e BN dioay & Catalyst
co%‘tﬂlﬁlhg?x%}?elﬁsll the crude feed having a residue content
of | east 2 grans of residue per gram of crude
25 f eedThQade‘éIOQra&ﬁonEdesS AgTioNef hreducing @‘prucbmjoduct compr1smg

br ol Icluggfc n‘?@i cgndd t |eoln esuche t ha t he recatal sts to

‘B‘?ac? jeé & %%Hﬁ% Bhe g “6%? o ?ﬁ%? Y

protitictar 1t gt&lhct thﬁt%élﬁ&’éi&h@&@d@ prodiexs whérelrEs tride @edduct is a
granms of nhapht ha %ﬂam of crude product and the

liquigh mlﬁtélf%@5 ab apd @dl@é Patot leagifong of theaatal yats, cpmprising one or
AR R S BB T Ty IR 98 18 L SRR B Reast 02

ing a cr
30 gid fo;ﬁ%fdu& PeF gam dfchhi% fosk e deerndhedbe ASTMMethod D5307; and
catal ysts to
controlhn)é 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
w@r00286BQA and 0. 101 MPa, at |east one of the CRBCHUYHDE042648

conprising one or nore transition netal sulfides, and

the grude feed,havin [ . f .

oS Bl R 0% bRV pROBHRLA ol ok Smprisig

coi@lcBhgTh BRAcyedARTIVh Mpdrlogeh SRdétin thapresciot bObhd dignore catalysts to
contacting conditions such that the crude product

produgsra totat prodreidhatancludrs thesyde Rodnely Mhgrel the s5Kle prodict is a

Car L :

g PR Rl ReR o DB L Ao SEEGPRR Beol A QUEBAIR or

mPRi thnsifibn andtArpEIdes, wnhé tlof crade feod having@ ré&@dueasntent of at least 0.2
determ ned by ASTM Met hod, D2386, and the _crude c

STARY PhEPSHive @e%gram. dsrigtedred. a8 ﬁ@mnﬁgby T et B, ana

coﬂ{rggfﬁg.tconfg@ﬁncér &gﬁi’&dng guéﬂ A% tRE SMies ﬁ)dﬁcf%trﬁﬁge%erosene, the
produ€ing a ctude product, conprising: contacting a

kecosee hivargl aviedsh 02 dryds ofj@onmticy o gram bfikerpsans casadetepinined by

ne or nore talysts t roduce a total product that

A Wistod i 86, tha keissemhaline aéseeing noWd o p IRRPBTIB At most -

30 %, A LA b Al1y MeSy BE 8@ ek huddioddh hhAZh most 0.5
on€ of the catalysts conprising one or re transition

gramk af coltdl fer degn ofurddd predactude feed having a residue

content, of at |east Q.2 gr f residue r am of ..
cr udEhe aEeNtion AsoduAYIAes 3 mﬁ%gg aﬁpwwﬁg AT PG COpRSng:
cohta%ﬁng Q%nfd;eq@e% \Qﬁﬁ’gﬂg%rg té}?ﬁchemg%e Q28 bAPR: &;m&%@talysts to

per gram of crude pr wel ght ratio o

prafwoe actotay grodgetrthatinadtdesitbe cadbprodiel Ghetem thbherudle paeduct is a
.pr.oduct of _at nost 1.75 as.determnined ASTM Met hod
s 28 R O YR, i o At mprIng one or

s mgfqua&ﬁ@ﬂfﬁaﬁ neetflSHHRIeP 208 Wed orudOfBd havinga r&fifedohicRoft least 0.2
ee

crude d wth a hydrogen source in the presence of

© - greme obresivoe pecginnl gigreletfoedsand geriralingeaitacing gorditiensesuch that

N AL T e

© raf0of BbonfiOBydiaga twSitdinie @R poh THIT) iaflie: GudéPriodudtiofBsinbstd75, as

metal sulfides, and the crude feed having a residue
detesptirast byoASEM Method P730gr ans of resi due per gram of

cru y . A e
R L e e e
contuctihg a crudddeddeith b hydiogéressircelinFhe pskncoof omd drimgre catalysts to

contacting conditions, such that the CBUde roduyct has

praducsedfa Pradect hati iecladesdle aridoprodusthwherepning cryde pregucpis a
uc@ﬁd hﬁﬁuw% °E%@O.l%d8%§§}é? Eea&r&@%g&hefaval Mﬁtﬁ@;@e or

ontent ol at npost % o0 e resi due content
moretteimsition dyetd suldekes rani tedcrbde RETMwbg hocidds30itent dfet least 0.2

crude product havi t. |l east 0.001 gr a
e O FBIG PoLPARD T et S5 AECEREEH B AT MR a7, and a
w%%ﬁﬁﬁﬁo BEBESC B, @ée?nl 16 %ﬁiéniz Qarboh ?H}'C)\éﬁ‘ kel &gdeafes,&)is at least 1.5;

d
ovi des a rrethocf of producing a crude product, _ _
anclanopiroling gontectintgaeoniitignaisushdlis theeaddeaproduet hay do algenc H/C ratio

urce ip.the pr nce of . one or e cafal yst : :
ol 5B RosRia T 6, S o R fordh et e liebvine a residue
cOMREHEL m¥R BB oF thdRsihs 8ot Qe Ut cride Red, 8@ iiind Y ASTM
at 25 0C and 0. 101 MPa5 at | east one of the catalysts
Methog D5Si0Agthe nmde 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

w@r@swefe7cr ude feed, as determ ned by ASTM Met POTUS2004/042648

D5307; and controlling contacting conditions such that

h
S e P e e AP s
hcﬁﬁd afgurHRS PCehd @101 eEB4, af Rastaine lof &fbtcafhljigﬂs'lccgﬁmtﬁ;ngcﬂne or
erosene, the kerosene conprising aronatics,

mpesrizangitien masialivgliises. aad dhe quge f5ed Res presidue ﬁa@tp%tsofﬁé}east 0.2
grgmg'gh? detgr glz % f%?ué%efegc{ g% H&grﬁﬁefgﬁshfz\{i Iﬂ/g&h&@ﬂ)gﬁﬂ, and

favi ng eezin
con@oNRpabhfactind calditions l‘suckﬁﬂaﬁﬁe cmsle pmdacmas,epbr lgyarASﬂ'Mude

prp Gty ot 1D ORSoieais o gapii, Bk TIRDAS iR GIo a5h REDFEQF at Least
7do %{ leg{tmoqur%){ﬁg £ BSodlk & gké}%ge %oﬁgnMggt gcgngtﬁ:@/ t%g kerosene

gr ans o resi due m ned
ha%ﬁi@l\dt IMashd gBeROGt arc'ﬁhetlcsrpee ptaioof ledreeng@ras vetemingd by ASTM

t hod of pr i ng a,crude product risin
N%"@ﬁgmlﬁﬁgan& 1o v sar VAR S 09 @19 57 BONRERTHE pf egost 30
S BRI 0A O AT MR ), Hkchs 0 TR Bolghs bF o gas ol
(\{:[B(O)j WVGMavhﬂg:étl]ﬂBSO Bhyeamy mfc@ommaxd;lmt granhenglﬁ) abdetermined
uid mxtu t 25,0C an ;
bwaMeﬁhﬁé 363/398@44 %@9%398? SRS Flesidug, 37 gJeteronngd lgzs, }\%JI‘M Method
pEfjRl of at least 0.4 grams of one or nore transition

metal sulfides per gramof total transition netal
sul f Tigeingarttminydso, providesca methofl @€ dradaving g caudegsoditeg, comprising:

co%?q’%%ﬁé‘%@ﬁ%le?éé 88 & eReth By oS he BEswo Hpg caalyss

st d ﬂrﬁﬁltﬁfﬁ%éﬁﬁ duﬂlgdecéathiﬂfstt tPPDdsdecdtotd @Focﬁ,llﬂﬁthﬁlr iHel8des the

product has at nost O. grams, of coke per gram of
cmdeupkedmto‘dh@rﬁln the drutdh prqﬂmfde apigoifupixtura st 25 rCesmCH@éOI MPa, the

ipiss heitre T e ik by B SRR RSB o8¢ ol e

tradIHRAh QA sal fides PeOMhhest t&amfatdmﬁ)n%etﬂrsﬂﬁwfel dathlyst,ahelck@de feed
product, conpri sing: contactlng a crude feed wth a

havjngr aigsidue eetert of gt leaw Ogk grems @B regidug per ammefrcaude feed, as

de‘E@rfn +yﬁf%§?gflgdgﬁlggq}%t02{ ﬁ'{&sdoh{rg g%%ﬁﬂafr?&g]&inqglons tc,llglcél that the

cradespiedpdt heyi et mossdedseirams bﬁcc&krelpée granoefiatdd srodudt) a:udjtﬂe crude
m xture at_ 25 0C and, 0.101 MPa, the transitio %6
prodipgtihaa tesidye pentepiRfiahgost 105 af theest nt‘;naogﬁhaﬁﬂl fleed, as

dtD6hi JdWA@TMl%&%HoH'I%BgWEt al sulfides per gram of

transiti'on net sulfide catalyst, the crude feed
havi Tige mventioma@rpromdmmmethbd af ptodasing @.co8iE pyodums, comprising:

coaing & e el I & e ST oG T progsise g Sifeorgrore atalysts
cJC is 'n?ﬁ{sﬂﬂfne}ﬁ%tglf subfidéd@ia Reth prafeeOBt BldduBGhat includes the

I ng conditions such that” the crude product has
cradmpmdoqewhmmthm trudé pedueios & hgo% oixturhet 20 {¢ @tgb%lOl MPa, the

cont ent f eed d rude duct has
o et e GITT bSH b SO00GoR L EGSRId e g ransiton
meﬂ‘a1 L8d&Ipa 9grah?sﬁranm%%éﬂal@utﬁde%ﬁlﬁp Reetudd fee@Baving a

det er m ned ASTM Met hod D5762 and resi due content TS

nigre gahetomtani néat least A8TMegrams 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

weewdecfoeed Wit h a hydrogen source in the prespOESmN4/042648
one or nore catalysts conprésing a transition netal

ol 5 PSSR APl RS 4 B comen

isia8 détetrhigied By MSTMIMethdd B5762CnandsiQuelébhtdrPés astd’eb&rmlned by ASTM
transition netal sulfide catalyst has a total of |east

Methedd3R8- of one or nore transition netal sulfides per

|
e I
cdht200d a gruaieEedl with 4 Wy E@ gpesouycesimtid presande of eﬁidor mmé catalysts

the crude feed has a reS| due content of at th
CORMIFNES transiiogactalsuliagdegptadyst g}mguqeeae@ta Qﬁqﬁuc’ct at 1ncludes the
crﬁéf@ o {,J,t' WherE %QE&dggb@&F}ﬁUa'lﬁﬁfd 3% o¢ B 6 #HQMPa the
has a ranms of coke per gram o
trstuﬂbﬁ metaldutfide datadyst hasja‘:‘toﬁa‘l oflleast Gﬁfhgramstaftoab oNmoY# femnsition

cont of at 0% of the /Fe ont nt of the
meﬁa[]wip éeéepar g@ﬁé@ﬁm@g ara%%%@?taﬁl aglysh e cBile drad i a total
d‘j% hteaPo? AlledsE ob@ﬁ%ﬂﬁﬁ o fRNERL af rm%f%ma@qeé@sﬂdthe crude
erein Ni/V/Fe cohntent 1s as detern1ned by ASTM
fek&h&mﬂreﬁiﬁ%@qntemd)f rtkast e gamseﬁteswsle QST ghetnecvﬂnrudadfeb@/ and
A Met hod.. D5307, i nvent. on
Oﬁf Vingeongoing: snditions seedubrt e sﬂ@? BEPSUEThA &I:‘E“OS" 0.05 grams of

cdk@PBf fah W creRiPradidt le Brudé PrRInEERE aWbta INEVIBERERR of at most
sourceé in the presence of one or nore catal ysts

9% nﬁthesN ifgFa contgnistfithoerude fegd, helcridg @r@(hltcbhaﬁsat resldue content of at
duct, that |
ot Bl BpRRt Gt by AR BB B sowent s

cat MSt havi ng a total of at least 0.4 grans of one
¥0ransition: netal sulfides per gram of total Co
tra t I
e PRl U LR Bl SRS RS comprising:
contdcting a pride fecalnwiol a bydidged emdce ianie IbIhSBnCQE Uﬂenef @adore catalysts
havi ng a resj due contept at | east %tg{ai\rrs of eS|

co‘gg?nsbqgeﬂﬁqﬂm on Jpetak le cg st mrpglpqel B’fﬂdgﬁtt ﬁtglnc uges the
crh @4 oﬁﬁcq N$h&bmind &%He DIe ]}1€tr 1ﬁg?i Q{d%fk‘f&re hags & gl?ﬁ b, lI'Ol MPa, the

con of "at nost e sul fur content
tramsm!ba Iﬁ@dd;plf&iedzatahest hat\un@a ptdddiat lehstd).gnassiod ose or more
cont ent nost 30%

f h d f th
riRgtee el P e i pviel CORTERISS L rr i dheicpge feed

hatmidM Metub eshitt 294t RAG OL(RAI HMBs 60MMP beﬂ g?aﬁ%f@ﬁid%rfé@cﬂﬁﬂ’d the
by "ASTM Met hod D5307. The 1nvention al so provides a

cd¢ feod hafing e owsidsicregnient atdenst 0.2 grameefaksidug pardmam of crude feed;

iR Be GBSt Cofirion WiehytR4e 3% e prdflpd tih  BFlek' ket of

mB&7@b, 8thél SvIfRcahteiPdiithetratie FRd, AndaBé tfde bRRluct has a residue
transition metal oxide/netal salt mixture wth

cqmm ofj@mass 30%rafitharesidue pordentaf the cavde feedovhengin swidur content is

o PRIt R0 R R BIES 1l RGPy S
MeiodD5307.

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



10

15

20

25

30

The invention al so provides a nethod of producing a

crude product, conprising: contacting a crude feed
waowaok/osi6hy dr ogen source in the presence of 0nePOT/USIINE042648

catal ysts conpr|5|ng a transition nmetal sulfide

i gwééﬁce ‘2B 8%&6 fo tia%on@ &@gfe,a Jtﬂ@&rahaﬁwg]%ga& Its\gl%de

crud duct
cz{tabyﬁture at 25 0C and 0.101 MrPa, the transition mnetal
sul fjde cataly%t conprises a transjtion netal sul fide,

the &hebwentamplsoRiopidesa methad of Peerickge @ideprofiagis¢omprising:

;
é%céi% %'Ufu feécﬁ%ﬁl‘gﬁﬂ‘éﬁ/l&@ﬁ{ ggﬂ %%ﬁ%%%fn thé #%E%rfc%?)g Bnggr more catalysts

compmmmg mtransmmimtﬂaMulﬁ&h@catalysieo prodldoes totd praducettiadineludes the

nte of . at 0% o residue con of t
g B R e RBRE IO S ) Tigpresees Catr o] MPa, the
tr&@it%ryﬁ&al Sl &wﬁe leSmpisesd ténSfiof nidiANRIfldeOfhe 'EFchélfeed having

oxide and a netal salt to forma transition net
a m&@e/cnmleaﬂ ofsdleastrl. ?xgmms of resadtei ey gtaneof erade feeil cas determined by

Xi t al Lt m xt thhdo
ASTM MeBaae 00 ot B el fohdliont st OGRS o igyplodlict has a
reSidlu Ybntbit JfREMBEERCN6LLHE fres‘i’dﬁ% RhteAPSBhD ¥AIIe @“éhrdb Qﬁtﬁwh&em the
produce the transition nmetal sulfide catal yst

transiteonpeial silfide qatabyst degbtainahde hmdnn:nngoa @mmtnmwgnatabmd@and a

mﬁ{aSF%&g ﬁ‘o n?” st I(I:’{I]ﬁ%:a? ?g}érheé% saIII %%%tgle fe p%j{htehtra%sition metal
o;ﬁaé/ﬁiew& balt mmmrewimﬁycao g@lttalfozﬁi gduﬁémiebﬁte an¢tdadess hbe
crude, product, wherein the crude product is a liquid

infgrypediate with Qéﬁmel theprepenepiofigmg or sreae hyfroearbens te peatluce the

by ASTM Met hod D5307; producing at
I eaSThemnpemtdn(HlBoqiromH&s 4 pictlodpf pebidutings chudeaRoduct, comprising:
condensi ng c{ st a_portion of the vapor at 25 0C
copiReling EGTJ‘W%QE Wi ahydioerrysques arthcErepice Q€ pne giHBpSicatalysts to

Joa&ce%%@ g phid dReURkt lﬁaadesaﬁé i daficC aﬁéﬁ i@ AHete préduct is a

PP east granms of napht e na avi ng-an
hqmd anEturtuatﬁé °Cainddx 101ad®a, a?iﬁ thead:ruﬂ@%d heviag it lgasa P2 @hims of

t he VGO haV| at ast. 0..3 f ar i CS per
bt Chde dkdars e ning PolhEhvBeIr SR, SRdhhe ot
1eAR %tpopﬁd?ﬁ)fgﬁ@f&al %od‘u@ﬁés%poﬁ%oﬂ@éngfn@aﬂ %sttbypd?t%—%f the vapor at
The invention al so provi des a ‘net hod of

25p r('é dmﬁ:i) ﬂm@l MR@: allubfomlmbc crude pprdus, M@lereooﬂmeatmdengocwct has, per

cru f \ gen _saourc n.t he ence of
e ol pdlcl Ty Rt OAIE RS B hiifhtel he pep R RERRE af pptane
nunhigdr off Bicleakl €6; dt eisc0.00EgRABBISIGO WRE VeI hiviBg &1 188k 0.3 grams of
feed has a resi due content of at |east 0.2 gr ans of

arpgtienper geam gf ¥ b s detargeinedy [P Methodt368M0naer ymasPNI5 grams

d s aliquid mxture at
tgg@% Pgé%aéfrwg% Hf%ﬁﬁg%égﬁgge product has, per
gr anTlgf ineéntida apogaondties Ainethod st pHdi€ihg greank p%duct comprising:
napht ha, the naphtha having at |east 0.001 grans of

cqaﬁﬂ%eg/ acude rf‘?%igw%l% BABIOE swFcegp A Fesenapt Fpinorganic salt catalyst
tog)?gcﬁnéz@ %'T%tg ?@LlyC't ﬁﬁ?Mc?@ngﬁ% 63198&%:%, \Ll?e?e?ih tlge% e feed has a

residsé chrtent @ atdedse 0.2 gratls bredidhid/pddirmacd s Dﬁiﬁl@ feed] B&determined by

Lnven al so provides a net hod of produci ng a crude
A%TMSM@Eho &ﬁ%}gh gq: ﬁ@l_de product is a liquid mithJure 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

tr%}gﬁ qn&gldg er e%gtgrams of residue per gram of crude

naphtha having at least 0.001 grams of monocyclic ring aromatics per gram of naphtha, as
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contacting a crude feed wth a hydrogen source in the
presence of an inorganic salt catalyst to produce a

wo eroaloéwroduct that includes the crude productPCTHIg2004/042648
the crude feed has a residuwe content of at least 0.2

oA BTN GBS T e 0490 S8R0 AR T 005
graimstofr&sidite, Réde@@nﬂmﬂ@ASTMMthod@Bioﬁe crude product
has, gram of crude at | east 0,001 grans

roquct :
of dff %mven%mbalfmrowdé%,g ofprodusing aerg “ngé’ﬁ’éCt comprising:

AHATEEP S O R osh S R RS R st e

to\fEahites: tatal pedatt that3ngudesshoérude produétc wheein e amdeffeed has a

V as determ ned. by | P_.Met hod 368/ 90; and. at nost .
reél(ags copteRof gt le K s} HgremS L TRANE ST Rigt Wm@eﬁw&/@@ Kstgrmined by
A@?%)K/IetﬁmﬁﬁWﬂk'c%e?r@&cmsoavlﬁcﬁﬁé nfx e 499 *efang 0. 101 MPa, and

produci ng a crude product, conprising: contacting a
the rcudb preddt has, hersgriapad ogxgln pswincc @t leastt(h@) lgramme ot diesdl, and the

| t t | It od t ot
b Farha s Y iiuiet e ah s kR oY 1P Method
361?/9!5j 3¢ teakt=.@01 dgrgﬁhb df VGG B0 iR V@i@) s a8 Rdst®. 3191%1&\4%? aromatlcs per

the crude feed has a residue content of at |@&ast
gtgmaafsV GO, aeddteruungsehy rMaihofl 368/9@parfdest aposth.08 gtmmﬁres,idue as

AST 3 d the ,. crude feed has a
dqu%% Xl\/ggﬁlgﬁgpg}%r%?ﬁ?s content of at nost 0.1 grans
of n'm@ﬁwsxhﬂcﬁl mgmoﬁaw@fﬂeﬂﬁ)dmpramamg@fcradeqﬁ@dﬁ&e&l)mpnsmg
and controlling contacting conditions such that durin

- canfpstipg atcaudei fagdl with by drogen sqiremin the piejence e e tesganiat It catalyst

togirgd\ﬁgta tgﬁpgr%ﬁﬁﬁ%qﬁ Eljm?eé tlgegcrﬁge?]?n%d&c% ]%,ﬁ@ Qindhé B%@% R%ogd’uct isa

er ram or- cru nass
liquid nsixtmke. 4t123t°Ctand Oclou ddPpribsleiatie fiad has apantkyg antemrdmﬁ least 0.2

aromatics content 0O t | east 5% greater_ than
- SIAES 52 Jsique Per Sigsef (fﬁ‘éfﬁ? fegde @dAetermingd by hSTM %f‘éhqdeléé307 and the

cHIETE BTBREHIE AR RTBNER ATh B0 | Bl grporecycic
rnpg aeimbss pzerlgmﬂn oficrofle fredparci qmgtrallmjgwdﬁtapﬂmghmﬂmons such that

0 cont act a cr feed with a h
b Sing S S 2 e S Frnshgan Latup potcrapySple at 25 °C
add®. B0 1PN Pd UsEfoBmb@pét! ﬂh%@'le'ﬁfdetf&@t ad MEEMARS! §y'Ba& BABRIce, and
product, wherein he crude product is aliquid mxturé
sugh tips ﬂ@@radﬂjproduc@ has\monomhc ring erdneasits hamem aofetledstes% greater

content of. at |ea a of re
i Ryitpadic tng SRR RSO iR Biero S el Ryl rine
arbMgti€y dbitent Bed deremmed B &SN MARSEDL73EXPr essed in
grans of ol efins per gramof crude feed; and
cont Flest invenjionhoawevides amadipd b prodyeiog atchise prodics cotgrising:
%gﬂg % H%I% Blighh groggrps%o% e 18ftheat l east 2 g{ggﬁltﬁesalt catalyst

e ns con e cr

ton pif)dlu’i:e @abfabplodud ties iteides md’kﬁ‘ddep‘ro&t&TMvh&thHe crude product is a
D6730Q. The invention also provides a nethod

ligsh mietiecpt 5 OF @id 0 0b Mida, thecesgln fesd hep a te@udmé@mﬁrgt of at least 0.2
grgulhgJ g?refsﬁfﬁg Ip@f %Q{n[ao X{iglcfgéat{] ?8&&?@8%(22} El“ %%GD Ot7’ and the

nor gani c ot al” produ
crtldtmﬁeecﬂ had arddsfins@ntznt) d&pﬂ@ﬁ@d uhﬁ:gramlshﬁ" fofdfihs pBegrafmusierude feed;
is aljquid mxture at 25 0C and 0. 101 MPa,

pr oduc
aneiwents?lflfaé w@e@wn%oas ekt Ehecesndeprdegt has an elgSns 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

wo0 pdobeetsron of an emitted gas in a tenperat ur ePCHOD04/042648
bet ween 50 0C and 500 0C, & determ ned by Tenporal
Anal nd-_cont r ol c
et B4 T Sh LA T AR 1 O S0 SOUAG g

canatiapta, credq%%wﬁﬂ aihydgrgansowte {rehe grseerof gh aﬁmgémc salt catalyst
cr uge pro ct, of at, t 30% of the residue_ content
tOd:rrO prodglfhatj dhdssrihs erle prodsenpaaen e gEide product is a

| %{lgiu?@ﬁ WC%&M ?@ mg o 3fe fdddth kfﬁlé%%l@?, e &rtéht of at least

rovi des a netho producing a cru
0 @@naprns off mgidue pert garhiof grude deadd end the dnowaric salhgedal gl erhibits an

urce in the presence,of .an inor anl c salt cat t
o eﬂrg@%' SO o BB I HEP PP REFE Hoge béfaegh SHEC and 500 °C,

A bl A S AP R ALE g Sl Coblietif
capditican sugf that tht ensie plodecigameesifue epita.expessagriagrans of residue
G of S5 R PEeaos PoZeel e s SomEm B bR glecd,

whétin redtlad Ysifter X ustictemaitdy AS BN Medoli T936¢L i on of an
emtted gas_in a tenperature range, as determ ned by

Tenpbhainvagtinalsosprovidey ahgtiod of Fﬁ@lﬁcmghieqrederpmd@t comprlsmg

I1 cttlg‘ga %@%ﬁf efJ n“%{e \l%mgﬁ%:hgcrfrot]gee o%rrcget %{tﬁ%ﬁlgzg%\p loﬁgn H%ganlc salt catalyst

tolpred@a i t@tahpbdhet&l@dtﬁﬁclmw thdorude proGuétewnEEmt tHE Brudé pfddct is a
inorganic salt catal and controlling contacting

liqgidhxtugsag 28 0€ngd tQaltOyltMBa éhwede fasd et a Fesidlug coighigafet least 0.2

oA 18E SRR AT S OAR Bl A st v

c

ﬁ

- inofgahivenetalkdés, faﬁé the inbearicsalt esthlysieexhibits@nteniitedgas inflection of

deter ned by ASTM Met hod D5307, The .invention alsq
B8 o HTbmRGHSt e s Setsgincd by dermogl dialysis of Products

m@;pevh&leﬂehe QMG MGt BipefRGE i Cg% ta,\égl{ %‘bsc

source in the presence of an I norgani cat
tempeptwd ot e least ov@dt the tuuorganiat metakdalid esd (H)ez 10 da&nperature of -
in the cr

t oduct roduct is mxtur
PR a1l Al e rolfife B ercandifipna Sigh ¢
f
PrEQMLER) o Riidhl chRBRE oibréss Ol Alallk of RSidlLRengs qff%&’ product, of

atpast POf6rof Al tesidu¢ eontertt of {heteredetfeed, tvéherain mctute @dnigalsis as
Lnfl.ecti o gas in a tenperature range
dert)eé{n\}\%e bYS’SSg@QIEgmg%%g as determ ned by Tenpor al
Anal pisd 1ﬁvélftloﬁfa@éliﬁbﬁdés-raﬁﬂkﬂlo@ Bﬂ 1AQEHE hRehdepRodiict @Bmprising:
product such that a vol une of e crude product

coptasting e gruds fead widhha hydrogey @arc‘@rmtthramemee oA imerganictshl catalyst

to %%ﬁ%? tﬁ;/g&g].l%r\é@?é% \t/ﬁeaﬁ cglfr%feg Fﬁ%scrl?&e R ?%‘?C% L{{Ihe(iielatthe d°r8$ proHuct isa

liquidhirctiurecat 25 C udé 01100 AR, thec@iidy fesd hgs a té@idhéte&ntélﬁ oiﬂat least 0.2
crudﬁ feed wth a hydrogen source in the presence

grams Phissigumper gamofhds Sk ag detenngmertly ASE Meﬂmddaiﬁ@ﬂ and the

11’161%91%18 g%ﬂ? Il:eggl §ﬁetxﬂﬁn raHgH]tl gg(%g ?ﬁf&egwglgﬁ%rgeréﬂ%g %E%aa temperature
rangeebectwea:lES(f ceﬂeahdnsm °C, e détemsinedby Feinpodal Abalysiast Pddcts (TAP);
n% ue per gram of crude feed, and the

e pradyptyuich theha pelumen{ thesrpdeproduct 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
waemwpoemilt Anal ysi s of Products (TAP); and contPOI/U52004/042648

contacting condi tions suchl1t¢hat during the contacting

2 onartiapfiol i Ba e AR, B RALERE aRucifbduc, comprising

codfactifigld erdde €ebd wish 8 @y @opthedirde)inMBsSrefalcast en 1n'5@mc salt catalyst
i nvention al so provides a nethod of prodUC|ng a crude

tomm@atotelmfpdw itheg inclusles Horqridy Rrogydidubqreiadhefiude groduct is a

PSR 2 245E55h0 0 SRRISE Sk PRUAERL il a0

grambl derepidad peit grami‘tﬁT ctide fedte aﬁd thddngroamic ‘salt ctalgstl ex@ibitd an emitted
m xture at 25 0C. and 0.101 MPa, the_crude feed haV|nE¥
gag inflsstion of apemitied 285 ing tempgrafurg rangg bsieeg S0, Esand W05k as
f e n
IR téﬁ%t ; arl%lszi%?all}ésﬁg‘?fnlirg&udtﬂgﬂ?f hid é&tntouﬁ?gt @n¥Rling
conditigas hehwbenfig G @nthcEiPatmyst 2 gtalnsroﬁhm&dcdrboms that are not

copensebIpal 25 o ang 01N FEHE FPIR i LA Hegteet B defermined by
meldizhions such that the crude product has a residue
content, expressed in grams of residue per gram of
cr udehepnuahtion alsofpravidescesinetBodwbprodheing eghdic@rcdmt @nmprising:
rein resi.due content

copiaeipen FRe G dRathe RETR T ougn 1SRRG Re ity satt catalyst

to P MIcEl§ Sotdl ﬂf@&m ha incRidRS el e eFpre il SR I YR erude product is a
conprising:. contacting a crude feed with a h dr ogen

ligid mgeuterat £58C @néQellQé Pﬁ, thereridrofegdhidng alresi@nstcahipst of at least
a total ncl ud
0.3 et PP o B ey b oA, Sl oo e

[¢)

- treibsitidh i) Qt@ﬁptrﬁuﬁe@&n@@&btwééiﬂ%”%df () ay déterndined by

residue content of at |east 0.2 grans of resi due

differgptia seanningecal@agetrndS hat 4 Iiartﬁr%falrﬁ)i € R mpinpig %n%omtrolhng
coﬁ?a%’afd%{% t?o%@ q{f‘t@ﬁ th‘é‘ f¥ cftﬁ@ rd F?l%aﬁ &8s bud &ﬁltén? rg ressed in-

con east o e |1 norganic 'sa
grhine of reekiga petcgrsml df caaieqirqdiict af a‘amt)ﬁlm% of the eestdue&ontent of the

r e from.300.0C and 500 C and o
cre%ﬁg%twh?@ele gestueiconientis @p ttﬁ%tmt ygﬁﬁ@é &V&*ﬂqﬂ;@@%s
ar eﬁteqtt@en@lgﬁtafsa RIS £58BHd | bf‘g&ﬁﬁ&ﬁ chnfd%?rr ey g@ﬁlprtsing:

gram of crude pr uct, of at nost 30 of th
contactien4 cofle féed witlua bydregeh sowtreneithe presindeief aminvwanicisslt catalyst

et er mi.ned, by AST t hod 307 he i nti
toGRetiEcie Aot QRS 18 PGt SRS PR e i OB ek crode rodc s a
AR tSenN® 25 €0 ah&a 010N 3P, eHetdedd Redhivihda feshydl! rc@ﬂt%ﬁt of at least
source in the presence Of an |norgan|c salt catal

0.2 graprsod mcsedtw neogeﬂm pf audefeed raat thenmbtgﬂtec salisatolys s 1omc

t wher he crude | d .m xt
OBy e e Taeft PR ARHE v i e B4 Bhftatl Sate of
thé ﬁﬁ)gg%ﬁﬁc St c@fal}‘sﬁétsdteﬂlpgraﬁfréﬁﬁa Ringé &ShBID FTEidFTBMR bind

cru the inorganic salt catal yst conprises

coafrriing cmta@ttngs@mdglons\ﬁ@héh&t thg crndeprodusidias f residiiegorignt,
o 83t e Q0o U Pl SBIPOCEE i RO o rsie

confedlt af tht eAglt feydewht@e @sidad antétt ivdd RtdfRlined Bt ASTM Method
havi ng an atom ¢ nunber of at least 11 to an al kali

D%¥7al havi ng an atonic
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
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nunber greater than 11 is in a range fromO0.1 to 10;
and controlling contacting conditions such that the
weewdeswroduct has a residue content of at nosPCB0S%004/042648
t he residue content of theltrude feed, wherein residue
.coptent | S Iy 7
i gt 7 232G 450 B A2 e HANRH PSSt bomtbiforat teast 02
grafng @ edsidue PePgriasi dfrudeofetd chd mgrganicrsalleatabaticomprivemalkali metal
hydr ogen source in the 3g]{esenf;:ag@of aq i.nor niE sal t
saiiwibeyein 2 lsagong of Bepliadt mptahialia dan allipfomefah carhenais. gad the
alﬂﬁ?glgﬁ?ssha@e L& SofiE Pﬁﬁl@%le&{aft s hﬁ@éttle%t 3n@5t%ﬂﬁ<f Bio of an
residue per gram of crude feed, the inorganic salt
alkalt Aleyad having atersc ahrkbdriofmeleadt 14 b bis alkah encdalrhasing an atomic
| east one of the.alkali nmetal salts is an alkali oetal . .
g R5aS Rk 6 e EER O 4F 4 bbf?a\s‘éioaﬁo 8 fiPRAftREsgpditions
SLQFA tl?aft tef@3de Produd s test®RRTbniRREo 1Bk HBC309% bF TheGbsi@k content of
al kal'i metal” having an atom c nunber of at least 11 to
thanrele Kedd, wireteal rekidué nontemt isaodstermingdder A§TYaMethadH29807.
11 ig inh a range fromO0.1 to.10Q;, producing,at least a ..
por t TenutRaTp A apy b GBI L PrOyS8 s R griptising:
cdreRBihg @ cRRIEEQNWRA a h8rosaPuréd indRe Piesdied oPad thbrganbdalt catalyst

and formng the crudé product, wherein the crude
topprodive ta thtakpraduatswhiereingbecride festl has a pesidue309tent off dideast 0.2
resi due.content of.th [ feed.. The inyention.al .
SR HOLCC8 PHEEABLD ST Gt 90 e Gl opP R Al meta
sabQWhdr&inRAGlcaGONE AE tHeNdk-A MEtdO Itk @Rth AkAlmBtah i elroLiEs, and the
source in the presence of an inorganic salt catalyst

alkeli petsdrae an eiomip npmbeieitat 1saplelle prd ateast pagietomieiatip € an
oL T W R Ak Phober I3Peat 1 Gf fRafing pOME fiSfomic

naobR k&8s tidnkial is inealge SRt 6.1 toveygoduditg dtdesst a pogioafof the « - ¢

~the alkali metal salts is_an al kal i?ibggt al hydrijde, gmd
tofah progdurkasia YRBPRICndraviBe Ahleast SrRostion pfBs veRorat 23 dagpd 0

I'ng an datom c nunber east 11 to an al

- mioEt3% bbthe ngidue cahien of theindude fggdeat er than 11 is in a

ran from0.1 to 10;, prodyci.ng at, | east a, portion of ..
t ho Fg srensionorrauied s BtPd o pitdur SR Agrie Tradet cgmprising:
cRRAckihg2 cRfdetib& WAR A hydogd® s&&@iﬂﬁh@yﬁ%c%ﬁén Hofuanic salt catalyst

formng the crude product, wherein e crude product
tohrasduee rdstabipredewwhereinghe aetuderfestd hasaesiduelvonicneichyéeast 0.2

content .of the crude feed, .The invention also provi .
ok i Pp PO T oo e preditaet: SRl Rufifes AR metal
s WRGEin RO 1eastGny € tHeagichlvhEtal B YoHnogRAli Setdl BRiride, ddverhe alkali

presence of an inorganic salt catalyst to produce a

metalsdiavp po digotic nwaber o et leasts! 1t ard ddepsbons demitaratigabaealkali
X o quct i GES Tt HE _ -
wESER: RSl of b0 g MADE SR AT e

gleg@bthal) 1 26 iaEragde fi@BI0NUR 108 broduein af leastudRrficesk the figal
inorganic salt catal yst conprjses one or nore alkali
preguciias 8 Appay; candensng aideast apruion o theayappr #eoalC ang ¢ L01 MPa; and

L ER e S PR A 8 5Bl o a0
ot adsidub auedrbfabotrude fagdber of at | east 11; and

control i g}g contacting conditiqgns such that the crude . .
pr od &g Inyerion alsogravidespmeing opproducing gicrugtsopreduct.ip@mprising:

ccfn?z?cltiqg% RRIAEENL with athp&’ro%&r' 5l Ei5ne 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

101 R

, N%%{/alﬁf%nﬁ‘ﬁi ltﬁ@&hd@ﬁﬁdﬁ&@%&g{rﬂf& ent fﬁﬂiu@{ KRld rei[g\ﬁcle\lsontent of at
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wherein residue content is as determ ned by ASTM

Met hod D5307. The invention also provides a nethod of
w@e@dieisny a crude product, conprising: contacPCHySH04/042648

crude feed with a hydrogenigource in the presence of

an i or nic salt roduce,. a t | product
it F S me S SRS dnBlei SR Bt BBl onii e Ste or more
all%’al'lpl‘fll%l sdlf§, éhel dr%brg alKakhd!bQHRine@bs s, (ﬁﬂﬂlx@;ré%efﬁﬁ wherem one
the crude feed has a residue content of at |east

ofghaaﬂkabmetaé saltsuealpélﬂmlg el @ﬂrb@fl%téewhféém the akali ﬁ@?%%hﬁv@ an
ey S PSP R Dag oL Bl g

produdt HaeS rdsﬂﬁé QetentTar Slobt 30% oﬁfﬂeaéﬁdﬁ‘éado&te&‘c bithe caide feed
atom ¢ nunmber of at |east 11; and controlling

Wh@iﬁmééﬁldwo@éﬁﬁdlstﬁs Setsrminer by iy T Yidethpd, %397 .oduct has

c 0 nt ent g ?n%{%ﬁé%{:&trpﬁ&tld% elgl,gﬁl&ﬁ é? O%L?lég %d: E‘gd%é%ﬁ oLy comprising:

coatactled e cride deedoyitiShixriveehahrdeoia dite preﬂ'dmee bflatrembrgmmc salt catalyst
al so prOV|des a net hod of producin ude

to PEIRIICE gitetak Preé‘#ﬁtéh,aﬂf%“dés e slode rraduch; WheTsin ?ra %Hroduct isa
5
RS D8 C B EPINN YL B LACRAENLC ARl ST kst
grpme dﬂﬁers1duwpe1r @hm dﬂmmderfae;ﬂe tlpermdtgammsalt aath]quuompnsxﬂ QIIES0r more

t. 25 nd 0. 101 MPa, crud d has a.resi
Al el Tisoudos Bs ot o PR car Pl g SE gL e,
wﬁéreﬂehé Qlﬁgh nkthes haie raﬁ%ﬂin‘ﬁc mhpoep@ﬁaehaﬁ%t 1 C AP bR ontacting

or nore al 1 netal hy rid one oOr rmre
coatiikiming mphahattthe sratie prodoet has mrem@e dohtentof at nzosti3 Qe diaresidue

GHAR eI PR Aus g ahh ol SRR Method

ng[p; crude pr.oduct has a. reS| due content, expressed i.n

grams of residue per gram of crude product of at nost

309 Bie intentioagisesodden camethofl of Rrwdurigge crudsdrodisscemprising:
c%ﬁagklnggeﬁ.}%ie tgeﬁerdta 1'%1?)21 %?drg :gso@g&:elg tﬁ%@ﬁ% Me %tp %g%%% sZﬂt catalyst

tolpyedueg amotglai&odm ARt irludigs t}ecvﬁﬁcvecprbalg:t &Vlﬁ‘dreidehef &@ade piotlict is a
one or nor drocarbons in the presence of an

hq%rrg&ﬁre@t@& 2@ ey Pa e G eteed bawa iyigue contpripf at least 0.2

i T T B
alkadﬁmdtahh}ahrdeg,rcmmw moee siltelideemath sahsj ot hextures rthmmfg; arghwherein

hibits an enitte 3as | ECtIO of an
at

e ANaE t@aﬁww%w%w %Fﬁbé Hpe epatagtiae
co ggloggsu h&%@&ﬁﬂ@g@dﬁé’t hhS ARG Ale c%ﬁt%hy SkreQd B qu}ﬁ%to? residue

produci ng hydrogen gas. The i'nvention al
pep rgmnu dﬁerude pexihaidoitdt nprsb3bsiod ghearesidualeontens dii e, crude feed

0 I, Ng: ontactl first e, f th an
wiERgaRe a5 delpluitert by S THAEREBSAL  cam o
generid RvéntRRRDITrEAMRs 4 MBhOASS ﬁltoﬁﬁélﬂ%ﬁ dﬂ@@é&gd@gcompnsmg
hydr ogen, wherein the first crud as a resid
contaotinga cofdedeed @dsoneoorzngleéuydm@arbpemndb@ pmeencg 108 A { mforgamc salt
ermn

f ir e
a8 ond SRR o PRt S LS8 Hin b AL Ml BOEh o 6 e
crffe fcb@ ﬁasg@fesidué t&Et O aPleadt 0. 228aink @H r@aRie Eer gram of crude feed,
tenperature range between 50 0C and 500 O
and the inorganic salt catalyst exhibits an emitted gas inflection of an emitted gasina
temperature range between 50 °C and 500 °C, as determined by Temporal Analysis of

Products (TAP); and producing hydrogen gas.
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as determ ned by Tenporal Analysis of Products (TAP);
contacting a second crude feed with a second cat al yst
WO pooshelopr esence of at | east a portion of the PENESHDEM2648
gas streamto produce a totldl product that includes
the The!BReidlISS proWdes & ufdtHdae G SR L | ising:
liquid mxture atp25 0C and 0. Ef(.iﬁl' l\/P}:{{;ér a%&%%llr?t&rl‘g[l ?olmnrglsmg.
cigarting eiffgt wededieed vith agirtrgatia salbertalpst imtiregpresenpeot stesn to
f product. change by a east 10%rel g1ive
el S efL Lt IS e SR Cotapnf hybbetn whoreit e TewBhne feed
hasraydsidéeeshtent D€ ai 1832 012 @AmB bs fs1ue PeA8amA MR Oked, as

enerating a gas strea conprising: contacting a
dedermieechesses ASTN Meltiod 731 €1cshp incesanid st cafalyst kwhibits an

. st ' de feed
eSS BRC 8L 31 At Bl JSBEUR S55 Diets0 s ama 0
asglegammirfeddryUTtengozsl dAnadysicef Feodidied AB); AntMiMe ahesbridddde feed

nd generatjng a gas stream_ the gas stream conpri sing
GIRL ,Caf@brsg'@ﬁhﬂﬁrf&?é@ac of atdaest e@opiom itlscgaderateshgns stream to

i ' f noxide to the .
pUARES) g pTR B 0yl BEACHIAND, TROBH 58 e Pt
liqidmixies # 268Chad 00ff01 VB RgntRolting dentpdtRguehditions such that

ri sing: condition gjgg\ssm i horgani c_salt catal yst;

co
Ong SR LEE PHAYCHICE P HE 4ok changs &y agleastd O redativa te the
esRIGR §f Jo T ' P@ng salt catalyst to
reg{eoducq a&t%(%rg?rdg%g%tg%f ﬁ{éﬁggdl{&iﬂd& u ggd't he crude
pr odithstinvesition else prévédesrardethpd ofligaterdtiniga dak Ghiédin, oxiprisBg:
coﬁ{act%S 0C gn? ﬁil 1 MPa, the crud f,eeﬁl havi ng a .
reST oRd USRI VT ALioTgeRISsal catayshipdhe, presence @f ategray wherein

. th@érade &ed Bhsl 8 eesi®RR EonRRCH GO Mkl 2 gf%sccﬁ*?ﬁsg@ég;%? gram of crude

condi tions such that the crude product si due
feedo At determinsdbeASEY Methpdai37pind gesertieg peps sjream, dife gas stream

oIS ANEH el R, SRR o S s oo

- theletresmibackilly toABI Mrbbi hiodide3sAleast 8. | nventi on al so

provides a crude cor_wisi tion, conprising hydrocarbons
t hatlhedgeengion alse prryides agactiodsef produdiega badaemdugCcod@rising:

¢ . t he hydrocar bons )

R0 AmON O AL, Dy PRk e YK CERLRORS e i
the @esencobdf thheonditipeddhémganit ealbeqaly fth phsiued a atal'Prsduct that

. i 4, .as d&t erHi ned, by. ASTM Net hod D6730. The invention
inclydes thy yigireduct cwhergindberyds progductiag ligid mixpurg ebdd ¥F and

ithd Q4. rbo Wi, t h

0100MNDS 4t e By 5E AL SBEY P, LK ASALER S L e
grapFdf qud@ieedlandRantraliing easthctihgldhdigioassuchfthdyiy @0a¢ PRasct has a

e i : . \ >
i eipl o gttt on Betueen S6s 00l L
f ML GEDERS DS Vi Ldgi L 84t W At RS

o et i RO U TRBS SR
ASdMiMetlidd By locar bons with a boiling range

di str i hution hetween 400 QC and 538 0C (1,00 F) at
0. 30t Rkhioth 154 B P ed 2 Prod o Gpetion Grmbiikiag biaipearons that

haveai bdingk f2apgaisdibatibh Betveom 30PC abd 59SiC &Q(ﬁoo‘lﬁ%‘&f’d% 1'f §fPa, the
|so-€araff|n.s_ar]d n-paraffms with a weight ratio o ’
hydraearpens-cempaishignsp-pasaffine and pparffinnsitoh vaightosto df.the iso-

pargﬁing &5 Squ}al%ﬁlgs c??lat %SOEM h/,b e}shd%germined 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

wooosaplsrha, the napht ha havi ng an oct ane nunbRCT/U82084/042648
| east 70, and the naphtha h&ving at nost 0.15 grans of

i RS S AP g% o 3 MBS ReaBtS o et e
hyKESCRHRRS Witk \ mﬁh@g rahgél&itstribuﬁo@bamemﬁowi’@ﬁﬂd 1eseQero. 101 MPa,

ram of kerosene, as determned, by, ASTM D5186,. and th
anilat a0t carpmg ok hydreearbens Vbt aboifipg aartgeﬁip%vla%twéeween 400 °C

o TP 0 B ISR B AT SR i

raﬁg%de/thBﬁﬂimﬁoﬂEE &Q%t 204 &C conapridel 1smpa11aﬁ‘msmmd\mpieﬁﬁas smhdaevel ght

osi.tion havin per gram. of c 03| ion
ro OB SRR RIS L ST LR 11 o AHOSH AL AT Method
ﬁ} 25 0C and 0.101 I\/Pa t he non-condensabl e
ygfocar bon gas having at nost 0.3 grans of
hyd r"ﬂreanmmm\aiwprawdwdxzrndemWitfqndmvihgt perrigiof t:omposition

atfﬁ's@)aéqg SOt ARG PRI e B 5 R ARG Gt Rt 70, and
thE fﬂg‘;’f{ t st 811518884 of Pefiitpek %?a‘iﬁ oPndthadiPdSEerffined by
erosene, the

kerosene having a freezing point at a

ASEMI;MB&:Dd D6780; attleasp@ 01 g@ms@Ckerpsente therkerosene myvingsitigast 0.2

Met hod D2 and t ker oseng. havi
g LR At it AP n Op BrrogP R g R s aa ks eI fnd g
keddseAtaVineES Reer kD p&fi atanempératids bf & kst BT aftetermined by

resi due, as determ ned by ASTM Met hod D5307. The
ASFMaMethod DR386; andoa imst0.85 eramsotaesigiss bt deermined by STM
Mg@ gﬁgﬂbof conmposition: at nost 0.05 grans of

Sfi as determ ned by ASTM Met hod D5307; at | east

0. OOftheGintdtBiotfal sayis vdey Hatde wmﬂbsﬁldﬁdialvinggp«fregﬂgﬁ of composmon
di stribution of at nmost 204 0C (400 _OF) at 0.101
atost @ééera@nwjhygr%%boafgaﬁw BORPSORdeniARIA ab2 h o rmch% 101 MPa,

of BB M T8, 08 i
cabisinl iungher iogel th S((Ell tblﬁgb @er gxetmmferona@)ada@aun dhydm@alﬁﬁh gas; at

at 0.101 MPa; | east 001 grans roca
e 00K 2B8F] S PgBC B BTTEGH SRR OFBEL BAehg0: a least

O.ﬁ@lﬁgt@ﬁs Q)g k890 2Fhe %r&)er;eq"i]avh?gaa fré’&ﬁlg"}ﬂﬁﬁtedt 2] térﬂﬁerature of at most -

Yy ocarpons 1 n a [ ng range di stTi bution between
3T @@demdnmedlbsmﬁdm/&eth@i 02346, and Hekierngenehayingat least 0.2

doubl.e bonds and ol i ns havi i nt er,na | e
et Al SORGPES PR T OB EBraF: HIoFERG, Dae o M R n 486 and at
m@gr@ct% %Qmé’bﬁfe‘sfdi%e hadefeminet oy i T™Moubhed bapgs of at

| east 4 as determ ned by ASTM Met hod D6730. The

i nv e ioverdlosalsorpsovidessa erude eatepassinpoBaving mer gram efgomposition:

per . gram of ¢ Siti S

By B2 T GOFRRH S B0 heT s nD B A gt g 000

o @ Sf h%@%b&fsm @Bmﬁngrwntgu ditritfution @ acab& o0 °Cr(a@o °F) at
have a boili n%gran ge distribution between 20 0C a

0.538MPe; ¢tilew00.00F pramssof detweaibaaywil aﬂqsﬂmgmmstee@t@p between
2(2133’% %1@ dg%ﬁr Ogﬁ\réngn E{ﬁfi%étg)swogrﬁﬁl of ch?rm:a%ons with a boiling

raRg@d @ikfribien B&ween 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 comprise olefins having terminal double bonds and olefins having internal
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determ ned by ASTM Met hod D6730; at |east 0.001 grans
of olefins, as determ ned by ASTM Met hod D6730, and

wo b@sobwsfi ns have at | east 0.001 granms of ter nPEEIUS2004/042648
ol efins per gramof ol efin§, as determ ned by ASTM

dowBié bedlls AT mokdr rdttﬁﬁ@ﬁol&ir&%vﬂﬂgaﬁﬁmﬁil doaphttdads ®tolefins having
| east 0.001 grans of kerosene, the kerosene having at

mwr@@lgioubleé)ogd%ﬂ%atéw? Brteds dséerﬁerreddq%?w Methed did30as
get bl e?ﬁ’n(i}{lal& {I lﬁég Eg&d%&%?O?lg%% h%gﬁx% ;ger%,.%m %? gé]fﬁposnlon:

at rao:n 1DeltSi gamp ef regidam asfdetarmﬁfeﬂ byasSTMtMethod &F30Y; dn@ at least 0.001
od 368/ 9 nd at | ea t 0. 001 grans of vacuum gas
gra&sw emssure oflydressr .% ave 4 eilipg pnge gisiiution between 20 °C
AR R84 @AV ap% ﬁ% fole %
(2%8/ 90(1@ :n%ed%tl o%neal 6Apr o?‘?%tgé a g?&?eﬁd the 8 o

mixtorgims, fer granhahydyocaplon ixaureodt 1esno8] biaam of plarafifisd, as
L NE LT, ST e L
ASE®A Meﬂg)drM© %&&1@ loRftnis ARy Ot 185t 07061 g ‘ﬁg‘ﬁ’} oca&é{?ﬁ o¥ins per

at 101 MPa; [ east 0.001 grans of ons
grawi Qﬂold'utsoad demgrmmtbby AS§M Mgﬂiocld)mﬁét M‘Elmt 2041 gananaf naphtha;
| east

00
at 154300 s Bl kerdvent 05! kerfigns nebis ah 1847 P2, s o womatigs per
graBD8F fosahy] ad BBteffindd b ABAIM NRAhoEDS! 8Y; at RAS10.001Wdms of diesel,

grans of hydrocarbons with a boiling range
the@n@plrhawm ab feapled- vgeamyUCromatins e g8mod didseh@s doEymiaed by IP

i 5 17 B ST B P BT v

leadtios3 griabnd of @ﬂammfucapeﬂ‘g}am 25O GshiRemireabydPaVIR@bd 368/90.

hydrocarbons havi ng a boiling range distribution of at

mosth wxeret@n %0 PreBigEs HOPa CYRBORLI haying persgrageof composition: -

at Ig&tt 9 31 Féﬁlévl a%&t!aﬂgm% g? %ST’M %&BO& B§§67 %t f%gélt 0.001
ar a arartins conp

gram}s@f hyidraéafrbm vaiticla be@mg aﬁrfgmhsmbthwa ot‘/at g]btt Z(Ht%b(40f) °F) at

ffl n - affing of a
0. 1@@3@’0 8?0 RS RGP0 Mk A SREGATE S ibgton betwween
zo@c@xladiﬁﬁ) T @trwﬂﬁ mapeg%atsi @60@%%&9&38&5&598‘% a boiling

conposi tion: at nost r esi
rangedistribinedbd weASIT T\@amb-éﬂmﬂﬂ 1GindPay ardes $¢as00.001 grams of

by @ s P R il B Yo {564 538 26 (a0 °P)
0.161 Mreasd deferBPde 3RS TR N@mﬂmsb%a emetranahé)ﬁydrbéagbons

range distribution between 204 C and 300 OC at O.
havm;!aa bailing mage dtrdgdion o aemedt 24 ae deove, kp@hgram Qﬂhydrocarbons

S bRttty e
detwﬁlﬁbd&)}b@STMMeﬂ@ﬂ%BOSéﬂdl 20 WaktanNoMiesraRe b f ARAFR1s, ﬁ‘i@ arafﬁns

538 0C (1,000 OF) at 0.101 MPa, as determ ned b
connmsisHgdsPP@BiTins and nriteriEnn withe Wejehtsets @f)lﬁ@-PhlatﬁlIﬁgO al-parafﬁns

or Fids] 19, SASHRLS RS 198 - 10 0C and 204 0C

npri'se a carpbon nunber of 4 (C4), the

C4 "El&lm%mﬂﬁ aldWroddéad a ¢redséohd3Qibndiaaing, ?é r goath /| b@’ﬁﬁosmon
ram of C4 conpounds., The invention

at néPSéPﬁé ErapRidesitioas Aecimged bSéASa%Me&fodclan ;&i’ %tdeast 0.001
graﬁrs 8?957‘&0%}90%8 %1?{{? g&ggé Fa?xﬁg Hf:sghlgttgoh SRH mOst 984 - @r(%ﬁs P‘i

rocarbons w
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

w0 angeeirst ri buti on between 204 0C and 300 0C BCT/0S2004/042648
MPa, at least 0.001 granms @6 hydrocarbons with a

hydFdcpteds WB beili b} ALBuB S HERST I & oRI 600 (Fhoa
0.Y0 1 MPa, L Qickdrmehedaryyes TivisMeihlod D887 paidweiesicid @8 Bydradbons

538 0C at 0.101 MPa; and greater than ngransh but )
havings haikre pnea digirdbytion petyiean ol0 toprd 204 4 gemprisgrepwoynds with
C . I [ .

2 (PR BE 46, B C-EARRo RS 1R Ral G et Br Brtadione per

gre@rdyid)@bmpountist h one or nore of the nethods or
conmpositions according to the inveption, a crude feed .
t hat The(igyentign algroddss 4 rude ermpositipnhayingepsr gram of composition:
LA : . | o2 _ . -
ot LR b b5 B AHERluc SPRLL I ghadh B hvarrtand hyith 2 boling range
distrituti dreofcat et 2046 (AP °B) atl (eHHt MPa 5t drasin® 00F gmushof hydrocarbons

Wiy APORRE 5 e Toa et s sUB: iR T3P, g least 0.001

wos 01 M il B0 g o

0.MHaMPa, &l dt laagt ¢.80Igeravis of hydnetarbondreitine bnili2@Gar@e dasidbution

00 O 0. JMPa, pling ran distribution
ek BB IORS S 80! QP sang X e O R G g 0.01
orhR98LokH SiihdBehiaRRt, RATYEE theABh I HEh AW 104300 orahord alldl metals.

MPa; (d) has, per gramof crude feed: at |east 0.001
gr ante someleybodiseantso the iherition alsolisoVidesg iy eamghination with one or
iR SRR SnttneRliite e MiBugdh g fRR et B @ bos

nd¥bsdd trdddd ian rbehoMpedistliRd, Md/atehcEBRalBEigtlled; &) toMPeises -
at | east 0.001 %rarrs of hydrocarbons having a boili
M

) : : I N
commegents hatipg p grubew npabedr ve dcanddhe pydgfrgddas at least Qé%grams of

ol 515 B0 AR DYBARSEORR N o
haat a Boilifd ravia disaittitiah bbleast 00 MAL. YlaviPa,of bdikink mage Htribution
N X TN e e
and- 390CCcH Ogr()@'ﬁPa,g-b%ilﬂligﬁ'algéefaggtaibﬁ{i% vBen 36 RMBncP400 °C at 0.101

residue per gramof c conpri ses nickel,
MParadiabwiling range distributionbaweeth¢0®EUE and H)O Edatdl.1GleklPa; (d) has,

sul fur, andfor (i) ni en cqnt ai ni dr ocar bons.
Pef g%, ﬂ%cr_aﬁ%%aéirﬂ(@ sl DRl B GinoauPls bt ARl fpmee
diSPIBRIEAEEIGR 10D bD 20080 PMID Eflefdt 0100€ fRANOUS d®carbons having a
conpositions according to the invention, the hydrggen

bailing weg¢ fiatributign besweers BYLYE abI0L Wrpir(. BEsMibe) asdedsty.001 grams
of R8s bR a2 ek SRR 2B gl 300 a0 0

MPheft @5kt 0.08) graRRIRE iﬁ%&‘ép%&ﬂhavﬁﬁcﬂ 8ilifd dangé distHbREon between
thereof. I n sone enbodi ments, the invention al so

308r6vande®0 “Crat OoiPbiMBa.iaod aiveps 019 gamnpk eydspcarhpas having a

T S ELEIR N

has ok §.9L0.9 1 3 O ghiatrisORSD. 4067 ¢ramk 9ardsiiue pedgiisitof crude
conprises; (a) heating the inorganic salt catalyst to
feed;t(g@hgrampsisey vickdl, wanafiags irooy maturasiheisef; (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

w0 p@sgexs’c salt catal yst to a tenperature of aPCTDS1004/042648
500 OC. In some enbodl ment 517 the invention al so

ow d n co .
@ ) Bl RN MdbgRRT PlorRles Benchbfrocarhons;
conﬁiri’s@ﬁmteﬁlahe @EHHRE,| BEfane i mAiktiragthareof; l(a}%cdrmd;em&r;mﬁd/or ®
or nore catalysts and controlling contacting

miggHes tieet: (a) such that during the contacting at
mosty og'le% é?ltts BRSh &‘h&)g agofo idé&d i biflation9 & Bne or
or a rmst grans or roc ons’that are not

mererd elﬁesmbtlhedsadsr dbmibﬁtland a@oﬂdiﬂg M%e anrvenfiar, menkethed thgt moiudes

of . crude, feed, as determned h s bal ance;
copglifioning the,ingeganifga téﬁﬁﬁgﬁét éelg §O?Cﬁﬂ%nst %@Qrga.ngaﬁa’fﬁyst
- r )
oL B S0 LEELABGT: A0SR R R ASEER G oo
(bpybeating shehipdrgagiersall oamlyst toa temperaturel of dtdeatt BGD T aed coolmg the

. nge from1-16100 or nor bic neters of the
mwal%sg%lﬁ%%‘dﬁtée aﬁ%‘Pp"crﬁ%‘Feczf?e 4) e crude feed; (e)

t 0 iARbRletenfRBBndnd, ﬂﬁtlh{?é'htloﬁfa)sotﬁi’o‘hﬂ@ﬁ m Sonh iR ARl With Bhe or
coke in the total pro uct or in‘the crude feed during
mofe®f Mmawoqu cofppsisionhadcheding toethe invgatiqn, edugthodithgibcomprises
has..at 0..05. .granms, at t.0.Q3 ar at St ..
copEgingp SRGe e P RELT BOGTRp s spcaiine st popitions:
(aF$uéHehd rdqﬂﬁg the dofitacEMER rhéW0.20dram8 a8 mcdt 0.95 gk, af mb&e.1
Inorganic salt catalyst is sem-liquid or Ii ui d_at
grame ot @bmosicd- Oﬁgramsmé%wr@ﬁ@bowﬁ thatsare Rot ¢eaelensplale @ 221éC and 0.101

r g.ld% (flsera%r TA'c\>|f 8 d?%eg?? de?&r{?nggd l;ahrﬁausg Nlaﬁf:e (gfsuch that a

SUC e cru

: coh@tbﬁhg Nniﬁ&dfﬁe&@ﬁltmhg@fmmt%m *90fbebitecAR60-5509¢C; @) a

at nost 10% of the Ni/V/Fe content of the crude feed

- presgyredydha fange fioped é%?d\é! sr(dhnch that @ ratie ol 3 gaseusvdragen source

to g %hdé%%& ioR% raﬁé e L ﬁ%ggb fog g d‘a':ﬂ) (dg’%u C%@%’rﬁétefstb? the hydro gen

ur content o t ha
soarce gher putddmeter bﬁﬂlea:rudetfeﬁg ée) to auitikin tolef fonhatm‘ms ) a0Bthibit
at post. 70%

0% or, at t % of the
OB 70K it B oot s S Pl g (pLa e soRtetipgide) such
(SIS DG 125 of BB CHNOS GARERIm O 025 (FBSL 8RB
Q

nost or at nbst 5% of t resi due con nt of
grameyche at m@dt; 0.009) grems lof tdketpeagreomopbernde p@dptrto@l) sech thmaﬁ least a

oot 8 e e e HE ey TRUF A ahctESspERbg gonditions;
(l)rs%l‘i”e}féi t}fégzrﬁdé%)rﬁﬁichﬁﬁboi TANGIPak Hﬁ)sﬁgm Sf HeAAG of the crude feed; (j)

nmbi ni ng the recovered nethanol wth additional crude

sufﬂe tut the credernradichbiel 2 fota i/ \¢F e genterted ﬁh@pﬁeﬂﬁ)&b at most 50%, or at

B4 6 GRS AR 00 8] BRPRBRAE oso

sulfefletifeht 0@ atxabaWwods, af BbstH04) of hedhoSr3e%06 e Elﬁifur content of the
properties of the crude (&éoduct change by at nost 90%

crwtq ed: (B sueh thatthe enjle predpst s mitrogasreonisnbpkatiness 9¢%o, at most
ealt gjg)#j?o} c?rda’t n‘fog’g 1024 SPthtefh?ttrrc%H f%%ﬁg(;rf gﬁ%c 0?5 ?ég%ﬁa{m)' dlich that

acti ng zZone range

th@ atudk y)ﬁddubﬁhas h&%@{eamt&f ofatualsst Be¥dat raskd/10%, OF at Bost 5% of the
t hat hydr ogen source is added to the crude feed’
reeﬁuwom@t of thggrudegeeds én)cwel Het pmglonjars senpeoduced with the crude

prg%ﬁﬁ,dﬂngﬁb%ﬁh%&ﬁcrgﬂe eﬁ’g?ﬁ& Qoﬁl&)ﬁg’es%&ﬂ&gisand '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)
woreoosngiethe i norganic salt catalyst with the cpemesioeea2648
at a tenperature bel ow 500189C, wherein the inorganic
lt..c ' .
anagxg%fmg(q% é(é 1{)%3?1 i esftﬁ gir}l%ﬂlﬁtg%%%i ﬁl%llgﬁlgé F@%he[h%tnl?&ltj%ﬁﬁ{etﬁggmonal

crédeuded fseedliceaislbelow(1G (p)cacii that olttgoﬁlhereth{!ikﬁlés&ff dherdrudle product
the inorganic salt catalyst in the presence of wﬁh

chapgsy byr atgnesh A Yooelstivel treihe Eespetiye ope sa more prepertieh e thgsgide feed;

(oL AN THEE IR GF cal gl i e Bonitlerholb Kl S 18hn S50 grdl of totl

catadyso peratttioqitams b crade feed; andrez (Ofsuttithaehidrdgerosource is added to the
conmposi tions according to.the invention, a nethod that

redﬁ%%d REQ to g duEng His caniactifge feed with ani nor gani c

sal tlngaﬁlgleﬁﬁ)todm% b infdHibh %[so%%‘@fléss ﬁ?coxﬁ‘tﬂﬁatlon with one or
providing steamto’a contacti ng zone prior

meoterof 1tg: methbécdr cogpoitipns ancnidmgg ‘@rthe [rudeailam; coﬂtad;thg conditions
crudefee w t.h water rlor t e cru

G PRE ok R e dayeahit gl iy Bt e et g pesrature

befRW566°C (&ﬁer&a&ﬂyina%ab{&esaﬁ cheBysf ﬁ%dbgtmﬂauy m@soluble in the crude
contacting zone; contacting steamw th the

feedy Qb)g@uatmgthetmmrgamb y@alyston dhe ¢rods feeéamdr’cal(c)ycmmfrbn@the crude

ke fromthe. su C i nor ata
reid i i Bhigaienlh &S sta e TermeL A AP e SR AL o frduce o
tofeP PRIANGthAIndMiddy (ROSudE {nréﬁﬁ@t tRdt i Qﬁqﬁﬁﬁtﬂi‘&ﬂﬁe BrSTP.
conposi tions according to the invention, a nethod that

c onphisgs emdmn‘ts; @mn@eml@e alse @0 viflesh imgprlipatiparigh one or
tal
m?rg é)tg Cegm% g¥$ ! OII COO pO ]hlgﬁ§ (‘t%o{d%éﬁaéoc}ﬁ% ?n%%ﬁﬁonv\ggxgeqh‘gi t%g.t COIIlpI’lSGS

. confiRfifg a 3fide &“élﬂ wigh hothofdanichalt ce@hit alﬁie(ﬁatcﬁlﬁﬂmhmﬂls& ()

| east a portion of the vapor at 25 0C and 0.101 MPa to.
provdingskrantioponicHag gene RIS 1 ordumeE segtasingi(h) foramgae

B T g i —

conprises conponents wt a se ect e I Ng range
salticatatyisbatid the hydvodérogsoufdz) (d) kpragingdbe pnudei fiet] m:toltlprr cagmting zone;

conmponent s _havin I ected. AP it
ang |5 6 SBHCUDE FiREM U RHE MOREERSH tp"—%@r( &iat Ipgst pattlally remove
cok® TRLN@E s@Fa M I OB Bhic ¥Rl Baidfyst he methods or

conpositions according to the | nventl on, a nethod that
co nplmsems eototlBednityy gheanventide alse gaowidlesh iraeprafrization with ene or

cat sts and that the one o cat al.ysts e .
i P PRI SEReNUOE FEATLRE PrEe FRSGHTT 6 af et comprises
colﬂfa@Mhéjﬁémdb FectORiRh A inofianit st cRAR/sPlo prBdRe thotbhﬁfoduct wherein

met hods or conpositions according to the invention,

at k@s’ea pStian ofithgltgtel produdd ig praﬁmed 28 A vepQrafndsiie magkod further

st _.that has al__of l.east
coapr e @b el B PR eBy 25 S0 1 o PR ot
Bfiudt] A8 Sohth@hgBhditiosd Ark ce@Fol RArSuEH tha: ¢4) thé’l erude product
Ka ei 0S cat al yst or the transition netal sulfid

ﬁlﬂb@raqoym@rseq tomppments it aotelested hojlinggrnge dipsibution aﬁé/pa(b) the
i SR o Bt A BRI Y erl AbPEUERNS! L O

N a nge rom o 20; (c)

f ur tlh%bm‘é(é[’fﬂfodﬁﬁé&lts} Iﬂ% iAvention alsa|p|1<@hdes[rﬁi @nshingioa vath one or
nore conpounds of one or nore alkali netals, or

meiea (heemethpds eigfomppgifions achEkng iorihe 1yeatiohh @ netharddhat comprises
co%{aléﬁhé DERAE tfg'ed with an one or more catalysts and that the one or more catalysts

are nonacidic.
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netals, one or nore conpounds of one or nore
al kaline-earth netals, or m xtures thereof; (e)

WO eoosloers7conpri ses one or nore al kali netal s, PEOEUS2004/042648
nore conpounds of one or ndve al kali nmetals, or

m xtures th erein.an tom

X85 NG S0 S 10,30 LG Gl & By it gne o
mBﬂ%%f&lﬁeﬁﬂ%ﬂhbﬂ@& dBisitioub hécdedis@ioathy stvehtion, s FeaBgeatalyst or a

from0.5-2.5 and an atomc ratio of the alkali netals

tran@txonénqtalanhide. cerplysothal: (Rhas g tefal ofiig deast Grhezmay at sagt §.6 grams,
o {<5500.8 BlRbtiSle o R drB 5% oG A 0B SuBbEALd Q8RB KPSy,

catdl ¥t ot ﬂﬁ-tﬁ@ﬁﬂtlbn Ii’fﬁtézﬂsﬁ],ﬁd@ rcatadyxt; (i )ets th atoaait ratinofatmsition metal
ratio of transition netal to sul fur |n heKFeloS
tosutfan ipde BsFeauitas eqtalstior thefransition nagiplsy eccafa&ysyg% a yagge from

04 2 LS M A S RSt o s o v

orf Iﬁ(ﬁl@ allfatignetalbooremBXtires theredfy XdX ﬁurthblmonqmsps oses moneajkaline-

further conprises KFe2S3; (i her ¢ rises
eaﬁﬂnma 5o/ QT FORBORRSIS AE PR 1 m W eé’ﬁ%gg‘{)eﬁaéﬁt% mixtures
thEQS%@‘%ﬁRPér%nﬁJrﬁQ%&{ QAR alkal} nf@A1D] Atk Bbrdbddp QUBfs of one or
t he "net or conp03|t|ons accordlng
mbieellkatinaethlspor, mixtaes theeeoafeira® an atombiy satid of tfamsiied rmemal to

di ment the inv
sufine i e &sE O Sie SHBBALET B RSP RE HLI sat)Flino a range from
0.58t ﬂ“&%@a&oﬁ%ﬁﬁ bF IR AGRAAN kd hettRnkiiBn A RS intrange from
one or nore of the transition netal sul fides that or

atiowe Otd &) Welcmmpmse onher ereratieabinecantk netalh ore pamere

e e e e ST
tré?@;itiéﬁ’ﬂiﬁet@l t8 Qulfed in TheXKAFRsS 11 el bt tl(ehian@fchﬁﬁ mhet#l sQHfkRle @htalyst is
nore iron sulfides; (c) conprises_ FeS; g‘ conpri ses

inpagRge frem Oc%aés prcbamataing ighe obthejallahing-garth mekal tovhs tsnsition

ST T Bl W e

KFé;)S3,f(&brﬂ1hE<fr o@ﬁmlrseﬁ@e%s&&i/@r?@)éls abiaeidicontact with the
crude feed; % at | east one <1)f t he tranS|t| on.netal s
of the OBWé?nB?O Fagns. themyentiogalsegrayides, i palingtion y °ne or
mBfEtEab faBhoft 6 AERARIRE 0 QB dipe RO khvenfilE llhe KFeioSus
calgsrds fokmedimditusupport per 100 grans of catal yst In
sorre embodi the jinvention al s [ OVi
iR R e VA 0 BB RD HRbIBtion With one or
gfélmqﬁé tnk@Ras SRR Qcctoﬁﬁn$ Ve idvRAtioR oRBLPR[BrO8f the
orming a transition netal ecatalys
trmsrmmsmtabamlﬁdes thet oh ndwhlohrp(a) SAMRYiSTIoNE MY IIWIE tr@msthm rmrtals from
It to forma.r

I
e 3] 5500 A, e AT R 88 vasion

mtefa%érh MRt &0 Qiif'n‘i*i@ﬁﬁ@sttﬁére(&@ () d@hgvhldé Bnd\bit More i 1ron sulfides;
hydrogen to forman internediate; and reacting the

(9) norepnmd IFgB e(dvcompsseisFigh2;i(@) opmeprlp@ e guNgee of irasnwiligdes, wherein

rocar bons n
e e earsaeni B R Bl e S VRl PR e from above
08 Kabi (D mithér oMRBAK Fe, ) aftdp @bnthetriifiethe cOmRIfe&E §g) at least one
di sperS| ng the internediate in the one or nore liqu

ofhe rreesiioromstalerifite pne argnore srepsdonmetal sHEde S f1gp; an@éc)r (b) are
dép%si\f\@d é:nha Eu%%oﬁranmﬁg tI'glgSltﬁ(;}l metal sulfide catalyst has at most 0.25 grams of
total support per 100 grams of catalyst.
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15

hydr ocar bons have a boiling point of at |east 100 0C,

(d) in which one or nore of the hydrocarbons is VGO,
wogtosnels7or m xtures thereof; (e) in which m xPCLUS1ve4/042648

transition netal oxide and2¢he netal salt conprises:

m Xxi it 3 ' : . I

" PRl e (Mot Pl CollBhliod B one or
mpeesefghe thethiodg ot trenpesitipast@rding o theipenébremethod of forming a

range fr.om -2 C, _and.calcining the dried paste
trgﬂsﬂg)ntrgﬁ%lesiuﬁ%,@?a&w? gomgﬂsdgc.)l} thg :We[glgf%l %@rg@l’lg qlf)seng? ftransition
m@fal 6X1dé BREA hdthl 5AEtd BHARMRALRE nkdl %xﬁfé}’rﬁé’[?l SIS Yeacting

heating the internmediate in the presence o
the rangtion metahpxidemeatdcak ntivtuze Vihppdrager © fohm théntemngkate; and

40-350.C: / .g), that furth i
reh RS Pl A S e Bienp e cheion TEPTE ko erbees to
protiade thOHRMsitfRSm&td] SulfidSGalPsthigl ﬂfé%étalasgg &:Sli%gri'séh andiEali metal

enbodi nents, the invention also provi ,
caghnmgion ditea fithas comprisgs disnersing the isenmediatel i the one or more liquid

sul . o to the i tion . ;
S0ERRRS WNZ 15 RAP R Be it B SO Rronir whety REMRe©
hyatedcatbons hiveebdiling poiat 6f at e 08l 4RlEVIQ-vAAER BndBl@bre of the

carbaonates, or mxtures thereof;ngg)_ one or nore
hydragarhongrs, UEOnyalenss ion axixtugasdheseofits) én whichlmixéingthe transition

mgﬁ%{iﬁl@%gltrtg? h%%g rselﬂg é%rm)?éstﬁg:rlgﬁdﬁ fié ?r%{lsi%%ér? %18%2 §¥1fc)if% and the metal
salten e phgsendetesle-ionized water esfromereaipaste ddryRiRah®velBist: at a
sul fj des of one or @e al kali netals, one or nore

telgnmrpguaeegl FENEow 1500430 °4); rad pAeinigrthndried past; atgrtemperature in
a rahgd #6:E30b R0 eet Ft) G EWhRAGeRkinIBqn glégcﬁ%t]p %tho&?fu? [:orpgrises

nore alkali netals, one or npbre am one Or no

i heallingathe irgermzedidte nsthe peeserme offiakleast @ae bithe dgtizochibpnote or -

20

25

30

.more netals from Co -10 .of the Per.iodic Tabl e, ) ;
oGy rangn Bttt o Tingr feieet kier sompos contactng the
cafabistEaispditbR with & BRIAPEEdAHM ColRBES sultlir %ﬂdxé ‘Wcﬁ§gen source. -

thereof; (g) one or nore inorganic netal salts, and
whed@peme empedisentsnthednvention also pyanides, imepaibirsaioh svith one or
dr.i dur.ing use.of the catalyst, (h).
T e O3 i el g Mo it 3 fpptaghic salt catalyst
thdt kemefifes: (a) pneal Mbremlidithetal CRsRRKsWHe drinord allalihéleSth metal
f a sodiumsalt and a potassiumsalt and the
C‘“E’S?%% onpsEres theserfi (b o8e pomaresilkati matabbydroxides, one or more

SRS 105, PSRRI e BLp i

hydaddsporeet @ mre dikatindvyaittomedbhydi ilds, WinnfixhirésdBeredf: (d) one or more
and/ or (k) mxtures thereof. I'n sone

1. xtures thereof; .
sulBidE i 8 9F G107 Rk AL 098 ORmeEs Sk e one prmore alkaline.earth
j i i L by e, of P
L
megahmideabhbnesdr rbratalkatint-eaieis metaka bi mivettnek sherdb W) 64% or more

the atom ¢ ratio of an alkali metal having an
meg??%ﬁf”@e%‘ﬁﬁ‘ﬂ&? 6-4 o5 the Resiogic Rabic, on okgEs Gompouads ofzyierog more
s BbRAT L LSl f
e AT B0 o IR FodK B9 Re s ek Ay o B more
inoggeaiiumetahshlipondsehenem ahldastona vHlie dnorgariontefal Saic demetates

B 0 e oot i s
thefddiBi & dalbiurd @ﬁd/@ﬁﬁﬁ%ﬁsi&ﬂ g%trﬁff'tlﬁe 895 b@fufsaft A 4 BbaSsium salt

otassi um sodiumTto rubidium and potassiumto
ang B ipatagsinn salt pomprises getassimmcarbonate, 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

WO 200506160f sodi um t o potassi um sodi umto cesiPoF/Usavi4/042648
potassiumto cesiumis in &range fromO0.1 to 5; (e)

t. .l east. thr of. th I i t are i .
hgtidr. G etanane AREHE iRy s By B RAT F bR, sodium
hyBRIxEES bolih Qyd£8d, Wimipte3Ibirear, ed/otdk) diikitesahdesesi um

to rubidiumis in a range fromO0.1 to 5. In sone
enbduispmaembodimentsntheiny@kionalss PEeddesgscomhynation with one or
conbi,nat L.on, W t . . . .
TR DyPS05 oeprdIL 8 phRIELR B Bl e oty
th&dhdludadtaflla¥ishetsle fipwhihn @) sthesatpmar fatioraf & alkhli neeted havtiag an
t he support material c miri ses. zi.rconi um, oxi de, )
atQraicatughen el ddeashbgioesy kA b&lP@_i?thn?% HhatomioRyTpRer greater than 11 is
in YRR 016 421 sy tAB'IFRA Akall £ufAIOHE UStiul o6l Btassium and
oxI d€,” zi nc oxide, cadm um oxi de, antinony oxi de, “or
annitothidrraio dfwodami to putabsimm {skih airagerfpon 8tled 4; (c)tahkeast three of the

support material are. one, or . nore tal s .from Col unms
GBI A TR RO R B R OF BirdiRmitsgades of
SO@R!ET Qp IR RnTSo i tb FeRiGRI, HH@PPotQ%%Qn &f rubiBuiRss irPfafge from
abl e;” one or nore alkali netal carbonates, one or
0.1t & (d) ddedst timdeadf thyalkalk indtads aremediom, potassiuh jeadicesistahnd each
dri des, .one. or,. nore gl kal i ne-.earth netal car bonat{ssd ..
of GifABRIGRIHES o iuPh e RORSHIHrSPURTHY SPYY ot PRSI} o Costum is
in ARAedtdR DI 1B S @) beAR iRlee BY tHel Al m@RR/28Y pdthsstush, RSsium,
thereof. In sonme enbodi nents, the invention also o
rubidin,ced ca¢hrofherisiomds ratins wf potassiun &r cayie potassin@ to rubidium,
t hods or,.conpositions.accerding to the invention, a
an{erioet i EELS T PR AR T A X Phde T eed with an ~
-1 :NOIEaBne efdbiintatsatheShvdniioh also@rovids, Badoalbiidtion with one or .-

activity of the inorganic salt catalyst is . )
mexg|9d thenhethpdsor seetpasigers dqsordieg torthe Hiyerticst an yjorganic salt catalyst . -

cofll B LSL 908 ) PSRt B By RS b,

calciva Bikide magesiupr @ldeesaniim oxafebhydadiakuite ydlominangerarania, iron
nore, of the nethods or, conposjtions according.to the

X BIFRPIGTIdoa i A G o ALETIWRI S P TSR, OB R res dhereot

anldk é@qn@dpg&fa%ﬁ i9fR g%&?ﬁfa{e?ﬂal ArB: GheldiPad 8 MR&1I8FBHEColumns 6-10

range, and the emtt gasconpri ses water vapor and/or

oftlae Pexivdili Batile)@ne pbinoze ¢vaapoundsaoerts amara neetdle frpey Golumas 6-10
range, bet n 200- 500 .250-450 0 or 300-40Q 0C,

ot e Bt e By ormrAEHI MRIAL SEBARTH SR PP FY. gl
hyﬁrcﬁﬁ@ets! O drdbh e Aficalt DT HY8Fidés, Bad &x mb)alinliRSEarth metal

tenperature in a range bétween 200-500 0C, or 250-450
caftonaies)onator moreatalinetearth métaldiydrexadas, a@ooromre atkaking-ggrth metal
hgi.ffrac /i on. attg{an ghat i s broader than an x-ray

yArifes ARV PLRINEES BEFPOSt the i norganic salt catal yst

bel aw s388 eRfbodaQthe(ifYentibh Qlso pRsrdidsl BtioRthindtidRivith one or
conductivity, at 300 0C5 that is less than ionic

mergred thest hethogs afcomipesitinny apeatdingtal the baeatiops & medask emprises

condi tioni.ng. .In.sone enbodi e hnvent.l,oF
copppbiin R Rcd ol AP BB e TE BB PE O BEPR RiSRy of he
inbhRiedslt BdtalgSIP AfstanBASy Ahanghdig thepredtbcd oiveifut;@Rd/oa(b) the
inorganic salt catalyst that exhibits an emtted

inpugpnis seli eatalyst incendinpevsdy addedra fhecrudesfeebt er mi ned by
TAP, In%&%etepn%odiments, 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: (2) 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

W0 200306860, 20 0C, or 10 OC bel ow t he TAP t enpePEI/USB04042648
the inorganic salt catalyst2?2 (b) at or above a TAP

cago Fre Pl gt o Bk ben B BT arpe SR TR R hitafhure range

bétWeer 2002540 Q1 23DSIB0PCOYE 3400 1T, G0 AbieARink® By #iffdied scanning
or nore of the methods or conp05|t| ons according to

calgrémetey éhe heatingaateioh 4P gariee ngmte, (é)a@ BS{stempergiurgpn 3 yange
t h
ool 200 0,06 o 230450 €€ QTR b PULlpR'of R 480 K werey

ditfhetion pagéen ithat %&a&bﬁt}ain)@tx-ta? cﬁﬂh&t@m patedrh yf ihe $irgdaliesalt
in the crude feed at ﬁast at .the TAP tenperature

capEst drlove HY “Fapndion{sd rieisanditioning, 1%1%?%91?%?‘%‘@% & 300,7Co that is
1oLt LR WD abicSth Bl Sofbletphdiupiling, |
phask sent emtsdirmehtyhisiaveattion ailsmplrevﬂts; i cmmbmamc&n@ﬂah one or
from50 O o 500 0C;. and/ or | east one of t.he
motRf .%m@&qﬁ% OBEATRROSHi0as aw@s%ng %é}r%érl%‘fe&lﬂ%naé‘ﬁdwg%ﬁ salt catalyst
thexhit %9%&5@9@% lifa t&lﬁﬁoﬂawc,ggrlgﬁ,'ﬁs Ak an&e@%yet%% and the
In co |nat|on wth one or re o e t hods or
contarping conditiensare alsal casrgrdil@d shch ﬂlMCﬂIﬁMng mmpematugasn (@) above

sal.t ca al ; ted the form of . .
Ty tereth So i A Cp sl {EPIaGHha TG GerRr Etiof th ingreanic sal
ca%ﬁﬁtd@r’)f) 514 (B'F-:abH%jE T AQY t@l\flb&ﬁétlﬁ@ q’/n@for WOR (cadk tRE TAPUES P&tature of the
|'east 0.007 MPa when heated to a tenperature o
mbmmc s3lEalyst. such that the inorganic salt catal yst
transforns fr r st

seco fl}grﬁﬁl}kfo 1p?,p&% 6%6011n¥erg*on ais(otﬁrmnﬁas llrbcqrﬁléln%t}qns\plth one or

mf)fU JPthPRRHEAObit EnpUsitioRs addEdiBRR the SdlechtisBlaaliNsibadi®sadbeatalyst - .-

In sonme enbodi nents, the invention also provides,
thatrpra@ffﬂwm(a)oﬁhwﬂ lor eaTel-liquidiat leass At thRd ARblenpazatue of the

1n§1%g$1%§slg{t g?t{%f;'tsegﬁc? {h@'lﬂ&gélﬁc gﬁ?cdt nyset'f'fg ét%g‘t’anf’i‘gh}J 1%’51?@@ lifthe crude

I nNorgani'c sa

feedhieleyss bt the IA Fadempositur). v@ﬂer@h&]ﬁBTAP tbrinpdriturg i 1s dﬁe minimum
compounds of lithium, cal cul at ed s the wei
tepipeRiyRAt WHCh e inpreanis salp ¢ataly, fanicgatie %aSé estigg (b)isa

mBGulelo® a?ﬁﬂuﬁgﬂhagé af P &)91@ a?erﬂl gémf)&)itu?é in eoerIQJSO °C to 500

grans o ssy oxlde ¢ npoun n somne dlne
°q; raad/lon(/cemt least cake o therterviit@ganit saltsdrabaifiC mmpmrattlhre(abeve 500 °C.

re of the, nmethods, or conpositi.Qns.accaor.ding t.
Che PrioBIGTBIIIRARS, L5 PO o8 RRPTO KA, fncoringtisioyityone or
m8FeATEhOfeHoHE 6 RInsbdRiond %co&ﬁﬁ'é”tcptfhe RfeBlioR aA @rEanid Balt catalyst
sonme enbodi ments, the invention also provides, ©n

theiowhémtasted m thi tfcbmowfepamclmhé aaf passethropgh ed 909 micron filter, self-

oSPIRBLL BP0 R HPYSOM Pl M o

teQpBrRAnEE BFE: leakt 30D, eldthaBihdiBorg@iic H&]\Séatﬂysﬁ Praf§f8f s from a first
nmost 0. 001 grans, from O. 000001 0.1 grans,

fopmdoesicand ey ragshe sseorgl foonis mcwbber@frretummg tosthel iest form upon
m.of cr.ud rqduct ,~(R) has fromO grans to
coyTige O i Horegtif sEbSAYTL0 230 &fs. or 0. 0001-0. 01 gr ans
of cRkRnReMpdaRRS, 116 iddentidnAleGIroviles), ihésnisRatRinefitiéne or
cont ent
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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- grams gpEomd). bl gremsef éfstlli@tﬁ ZABhan ﬂ@fm@Hé%OSﬁt He

of at least 10% greater than the ol efins content of

the crude feed; (d) has greater than 0 grans, but |ess
W@ bas/oee@l granms of total inorganic salt catal PGT/URMN4/042648

gram of crude product, as d&term ned by nass bal ance;

et} o St psghg Pttt PR WP G A0 L Paizasy oice
cdﬁ{ ouhdgle product; (f) conprises - .VGO and the VGO has

at | east 0.3 gﬁgns of aromatics per gram of VGO,
has 1p.some egrhegimets, theowyention@lsy pypwpes. &t C%nblﬂﬁ‘llqna‘b”éh one or

mbhor BB ity RSty & 0 Mg g BT et s
at N@BOC.§ ghdnts ¢ff drgdAprodwdtiper @amtafndtabprodict] east 10%
greater than the nonocyclic ring arqgmatic content of

t he arsome embodiments, thﬁa@V%wa@;ﬁ@mrevwi%gl coBhiRRtiQISWith, gpe or
m&%'mtdg%ﬁgt)ﬁxase&e&wﬁtsﬁ%h? g(f%irecﬁa% fg):; thg Eﬁﬁgﬂgfrﬂg‘ Slgc%e’ prgctluct that: (a)
hasasinobt ALOQAH gamsodt nivesn @ O @ranis, ahmOstdH0 Dgrhmsgatanast 6105 grams

toluene, fromO0.3 rans of ene, fro
ot D00 . gro P0G P den o POBD i S5 oA B3 grams

offfe c'meéyér SPfn of z%g@ frodatt b%ﬁ@ ﬁgmcngjanﬂrt@%chraIM YD0001-0.03
6 grans o I esel ; "(n) conprises diesel
graine, ledK)@Il -h@ksgamslof aslte pibr gragm aferudé pendoota{d) tes peoleﬁns content

ot 75 9% ster tsh b o Nopish Rt w8 erea i Akhag Fer han o
grl&%ﬁ 0&1% N8s th(aﬁ)o (FLO8¥RMk SE fotdd eﬁ&gﬁﬁ@salmalymek BhAsEMRud¥dtoduct,

least 0.2 grans or at least 0.5 grams of aromatics

asgbtengmd@fmase bekaers (€)dvasl Aideash Oflr gramis rigomp §: (900 &10.99 grams from
er at
o NEBREEY Bo Y 5 B8Rk or i ber Ry uds sy B coflpises

= ,VGOEaxﬂrtHWGﬁ héibadméd@ao 3 (gFImCEMPBEh SRS paagmrhaf vaod (g)h@s o 001" -

napht ha has at nost 0.01 grans, at npst sgrarrs

Heda &) haﬁan
atgﬁé’cqg)ﬁl d&?r‘&) ﬁrO"/OfOf e fF:[/%aost{thg%ud@feeh as saqForﬁ)rcyaﬁc leglx?gac‘rgmahc

I so-paraffins and normal “paraffins’ wt
coneingbf atrledst D0%fgréasa-tharthé fionscytodic mmgrmd)m@a:r ahfdnnsf tha crude
t he naphtha of at nost 1.4: and/or (s has alvol ume
fegdi 4k) hag naqnqczé%lscm%%@@%%té%t CORRESE R GRZenR Er

] O B0 DT S0t s

bamedtrimoﬂemd} 0Z0tpEsarhs aﬁblmn@drcnm ﬁ@ -2.9 gtames ofmetatxiylene, feom 0.5-

thod tha co ri ses. co in rude fee
0 5 sifpt o TaTeRE oA JEG Opr G GRS e e o b ot Teast
0. G(‘)Glgg’raﬂ% e{d%fn 0.5 1LbtsNBEmMS focﬂléée? | (ﬁ}]eorﬁ se§ QEREINAMDhE BRsel has at
crude product with a crude that is the same or

lemht Df3egrems of aromatibeper gunate of diesklt (@) hay ahleasb.@AH grmist Gpinebove 0

d d
ol "L eridgm 000 bl e 9 BB RE R

keh&Rfe ha dt R @2 %k@ﬁ‘éjorsd# tdastty). ?glfaﬁ{s dffa@hdtRRper gram of kerosene,
facilities; (c) fractionating the crude product; (d

aud(ca@tfmmgurfglttah@temmwéurppéangstu 30 8C o anast 400G 0§ at)most -50
B o P e AP S PR B s ot

ardBé Raphfie) hashemobi TR0 pgﬂaﬁisye&tmdsﬁo B5tekans ot hoRoNBICAR grams of
sulfide catalyst, treating the transition netal

besagriei nee e of Raphihacan ecieeaiimbsr af af leash Ad.tah eastr&n et atilest 90,
an'cri?or iso- Ealfgifﬁ'ng Gnd ﬂ&%ax ﬁgrafﬁns 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

W@ upo6i6ri ons according to the invention, a crRcdBEUS2004/042648
product that has, per gram2éf crude product: (a) at

| ea 0.001 ans of., VGO, .and the a Ieas 3

o ol g RS s bRy AR, MRS Bbina P YieB e or
mee%ﬁh@ﬁleﬁb@§&l condftditions actiogdin tchtéhs ilenti®@ K m&hdd HabBbEmprises

of aromatics per gram of diese (c) at l|least 0.001

cagtasting arudaferduith aeatatysetofamme kefal aduch glaéf:omﬁ@@esa osude

I a nzene
AR SR A AL PR o W
ovdiffbrest fnérh gy criiaéd feed &b fdrhlﬁa lblsmi ﬁﬁfabfeffbﬂ&artspottﬁ@ (b) comblmng
n-paraffjins of at post éﬁéal of at |eas

the cole pErdasEwish a&ﬂiﬁe%h%rrl@th@fsm%ﬁf)éﬁ 1 oR el s | fsed to form a
I t 0

BRLL 300Gl SUAMLL 0 ol Q08 BSalfft Bbionaing

thp erudg paoduof intd mtewrenm(a eljstiflatedtagtiony; atd prodficiaf eransportation fuel
hyd t b jti f. at

Fropp s 08 fghotises iactgns: iU bg (S PRI c B g  rensifon

mbl Qif@CeatAPd, ddEin n??l?@lﬁﬁﬁﬁwﬂ@ﬁetalashlﬁcﬁ%ﬁal}%t R ESVB nfals from
aromati cs per’ gra erosene and/or has a freezing

thp dianditiart matal sutfide eatalllysi of at nmost -30 0C; (g) from

O 09 0.13 h
- ik sihom S, T B AR IR GRR, 10 SR henuwit gpe or
mefstﬁﬁtﬁ@m%am cofRitoRIhéddedn n%ﬂﬁt‘lﬁs iBlenti®S ta &ucﬂefpreamat has,

ol efins per gram of the conbi ned non-condensabl e

pdn;ggm oﬁcﬂgd@p@dgets (antileastiPHiHagrarps pf HOR), cod den¥ap) ks at least 0.3
e AL CoR P oL Vi i paral PIL et Ot b g th diese has

o atfédst 0.3 @tarhd\6F dré@afdey Rk Etans of diedeiqc)atPedsed. DO NErany dffv@phtha, and

conbi ned napht ha and non-condensabl e hydrocarbon gases
the haphthaihgying anm0§q 9:5 erransfchentear pengran afinaphibaraoetane number

ofrv\lcﬁxtf! ?%gtr %%dg Brn%Q g ragﬁlg?ﬁélsﬁ( @%ff?lls gj %ﬂf@%ﬂt Ig.ﬁé %E" Heqlsc'oggatlrafﬁns
torthé wté@amfgﬁﬁcstztﬁ“ at gﬂjscts ne;:!(dQZfB ftcamlobf@B leakte. (DO’lthrhms bfie mixture of

I ne a ar a n 1.S al, NDS G erl ns
co%?npns%tﬁ ok b aupalinrangs BiSHIONIAD OF atgros 286:2§ (2‘5/95 Deti] the
mﬁitl\ﬁ%'hgbﬁlg gltnggt %5 %ll%ﬁlS(B% &lﬁ% QIS LQ c;fl?lﬁgil nsﬁ@ﬁ%ﬁgﬁﬁraﬁo of

I's at andfor ol efins an par a
atomidigrirogente atoafic 8arb@3)n thekempositien ot givist & J6) J ar abinashkS; (f) at

KRN N CTIEENEN L SN B,

grﬁﬂ ofgfeﬁ)‘ébﬁbgaﬂdn)rfhaﬁ Q%@zﬁlé 8o 2 aﬁt@m%@raﬁire $PatinO&-3( 10, (%) from
has at nost O. 01 grans of total "Ni/V/Fe per gramo

0. G%-Midsgrmns) nf at()m)c ]wc}yggeaamer g@rrc@finogmosxﬁlfon; the non-condensable

gqa casg%g% aV| ?rg‘@h "Fﬁeg ra%glee st ri but{((gsps gramstof

ol@ﬁfﬂsfﬁt‘i%ﬁ&@ eﬁthwcbﬂlbﬁlea%hlcaﬁdernamehﬁdrséarrb&ugas@@arﬁf naphtha; (i)
nost 4 0C that have, per gram of ol efins

ndnyeimdersablshydingatben gasasend naphithaa mdichd wden combingd, aompaise iso-

Py s aad mameri ek orat o e s el P Rhpregos in the

cdisihe2@phiHe ahb Abn CoAMNk e BYdEbidSon @3ek dthe nwset ung) the
have at |east 0.001 grans of term nal olefins per gram

hysfroesirtestois nsth g erbonymiraecbBn o hrempusipgsioleling apd parafiins with

oSk SR 598 R By OG0, A b PPIRRFRL T e

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

~ number of 2 (Cy), wherein a weight ratio of the C; olefins to the C, paraffins is at most
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15

internal olefins of at least 0.4; and/or (r) from

0.001-0.5 grans of olefins per gram of hydrocarbons in
wa@2msiobieng range distribution between 20 0C anPCR022004042648

In sone enbodi nents, the ind¥ention also provides, in

o1Thy ' | t . . .

0 OB ER My bR 0 TBicBof bl IF @3f Suftein a weight ratio of
thp I3 dletins tdréhle (ygmraffihs IsedaiosoMd; & hadiautadiemd gositent of at least 0.005

conprising aone or npre alkali netals, in which: (a) at
gpRssd) Rnsen S¥Pligraying 10 sange framsl 3 © 306t A3 Ga(my bigs atineest 0.00001

. e -

B O A P Bt oltfobon. @ Rttt cofent G0
hyted@lhona htiviag 8 ibbiling ramdeadistsiblifiordef at nast2@f °Gar 4 engé &om 0.7-

further enbodi nents, features f.rom specjific
o gt paSgraonE T @rho?ela}g i %ém?%% ol mgst R04 °C that
I Enhadi 1 r
he e Eftin bf AL Mo SRRARIITALS [Pl Snd UL LA, of @most 204
°Gpiftom 0 S8t -OrSegrais ofiokfins (f) hydmcatboes wighladdilingntsge distribution of

st it 7 o e s it B btahl Beva A Rk P PP rofay of termina
olEfifid fee o2 BOsl AR @6}1 AesHatt oRs aithf LR ﬁné‘@&is{i’%ﬁflg@ 8fat most

to the specific e i ments descri bed herein.

2(8PSuRprepngiseplefiag aprAly dleSnavsratraglestatip of beemprag okedins to

. pnventi-on W Il oNne,,a ent ose skilled in the

ol R et B RUERERESR A0 SRR R e i

hydessartont ilhbalfg kRes distiinfRadetweneCand@uaayi ng
drawings in which: FIG 1 is a schematic of an

enbdaispmAembpdinein thednyeniion pbrodroVides, sutameiinating witleone or
m&lel#end GEHoY 5rh:oﬁ1§3§¥fgir0¥f% g&oo(%lllségbqu gw%:gt?%rﬁ 5%%%?3%3%0(91{0’[ that has

one or nobre cata pr

© - at feasthietof e atalystscanmidieaid & mdre atkatimedtale b odiice 14) @icast one

20

25

30

contacting systemfor contacting the crude feed with
| Ofghwg?lbaléw?%lé BP@ssIy. Rl et b T Brdutss thageed; and/or (b) at |

le&RbAL ¥S5he cdtBlyRs ?\g‘thi%g 8%)1%@1&%&%1?&&&199 Wedal, ShGsitiod rﬁﬁtﬁl sulfide .

schemati ¢ of "an a separation zone |
and@rbaratitecon with a contacting system FIG 4 is a

SChem . o SReSrbort 1ot col & BLendl 002000 L cnon my

beo MR witlPfeafife SRR AHHER Binb 8dinRnB R WA Ao Ty efample,
contacting system and a blending zone. FIG 6 1s a

feafutes pni enegfmbodinensoeiyneneondfingdvith fHasiresoiioraeny o the other
o S%ﬁt ens, FIG 7 is a schematic of an enbodi nent of an
TS onductivity measurenent

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

w0 e@sersbodi nents of contacting the crude feedrei/Ub20bdes2648
transition netal sulfide caalyst. FIG 9 is a

tab on_of h .
St 27 s bAoA 3 g comacing
thé ERde @?éémdﬂtm Rydrogén mrﬁeaﬁ&hmetdmee of ugteorfreed cmal}htstth @roduce
transition netal sulfide catalyst. FIG 10 is a

the ialirgedush of properties and conpositions of crude
pr o t: . .
o e 8452 WEHefEfe bF ATLEBRRMIAECE FocBhralRL AR b lBion with o
cdﬂ&&mggym@na gr aphi cal representatlon of log 10 plots
ion currents of emtt gases_of apn inorganic_sal.t
c at At 1y ﬁ@wglafl@ﬁg ﬁ?@meatsofdaebl@?ﬂ% &pegy Compination with a
COE a@tm% Slténa graphic representation of |og plots of
ne resistance of inorganic salt catal ysts and an
i norEj&nisds s attenratit af aivemboditiest ofesieptmtice zafe, pobasstingrystem,
car tion te versus tenperature. FIG 13 is a graphic
#°n of log plots of the resistance of a
Na2@% B3 RERRZGER &@&ﬁbacﬁhleh@éﬁhumaetdanfaeﬁfg%%&@@s of
the potassium carbonate versus tenperature
a grEghi7dsh scleprats efitmembediofeniefi ayplibnigepndictiviby mceftwe;ment
Iigﬁid hydr ocar bons, and gas versus various hydrogen
ces produced from enbodi nents of contacting the

cr uded. 88§la WMbulitibh 8f hropEdias bﬁth%%Hde%é@érﬁdsﬁropéﬂl@ ofkBude

is a graphical representation of weig dE)pgercent age
Y

prodyctyebtained Gamrmumndimerts of ¢rgaghing thece eduidtbdhe ransition metal

nts of contacting the crude feed with the
Su%ﬂ%cﬁgaﬁe salt catalyst.FIG 16 is a tabulation of

CONPRIGE Btis a PIHALKGR df Edrapaseits Gff fRtredofeed o aﬁﬁpd@gmh ef non-
crude feed with inorganic salt catalysts, a neta
cogdensablg ﬂlygsqcar@@nﬁ HaipediFomygmbadimenis pheasiactisg theé:rude feed with

th?ﬂﬁﬁsqﬁg L& %‘Hﬁé{@%ﬁgé nodi fications and alternative

specl ments thereof are shown by way '
of eF([éiTﬂD és a tabtilado bﬁp!fop@ﬂeﬁmdi adirhposhienebficrbée products obtained

descrl ed in detail. The S not, be tq scal e.

frgrp eg}baaar%enﬁseo ffentarurgy f%{saf qﬁ@lﬂa '%W@éwa Haetaﬁétlﬁ%ﬁ@atalyst
desc f [ I

e ICP 410 AR M MO e e

gasendfraariyorgtine salhtaalystomrsus tempetasviey assdetermigtidfiyc BAP on s
i | t fall t hi
S 175 R S B EpE S Ine o SR skt s A ingpganic sal
catd ATl rOhoPanil kit FNYRRTES ENSeEabhd dfp@fmdinrtamoia@fversus

the inventions are described herein in nore detail
teffpenature.

FIG. 13 is a graphic representation of log plots of the resistance of a
Na,CO3/K,CO3/RbyCO;4 catalyst relative to resistance of the potassium carbonate versus
temperature.

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

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

inorganic salt catalyst.
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used herein are defined as follows. "Alkali netal (s)"
refer to one or nore netals fromColum 1 of the

w@200506i6¢1 Tabl e, one or nore conpounds of one PCT/IB2004/042648
nmetals fromColumm 1 of thé&7Periodic Table, or

m xt t.hereof .. "Al.kal i ne-eart al Y or.ef .
e B S50 Rl EAbIRTOATE Rt BB o Bonacin
thd @Rlde fedd Witk in SOIARIES a dletAINalt 00T sifod camidd. s
fromColum 2 of the Periodic Table, or m xtures

t her Waile thenponentioaris puscersible toragionsmedifivations'and pfpernative forms,

srR R s RO} 1 RPr kSRR Sy VBT aPE PRIl i

hdréinfbe esdribed God&sidh@hé draesngsandyemdt beso scle el gioul dibelubderstood
ASTM Met hod D2007. Atom ¢ h¥dr ogen per,celgieage .and, . .
that heiiravangsand Jeerled descgiption thergip arernat dnterded de lipytdhe vention to

' Ay as: det i med

B BRHIRy (i SRRl SRy oA 0 BB 115 B o
mgdificationsa¢quitaldnt€) @Gnd AlRdrnatives falling sithin tte spirirhmbatoby of the

ASTM Met hod D6822. "Bitunen" refers to one type of
PIESHHEVER YR iced and/ or retorted from a hydrocarbon
DEIATREPPESRAtIPTION SF9EHE INVERYTONRS for the crude

TEeed and/ or total proaact are as adeterm ned by ASTM

Met hCelsaiDBRDFdimentsaxshainhertions erendestritmdddreiConmerstdegdil. Terms

hydr ocar bon.copponents, for exanple, paraffins,
uﬁeég‘glﬁg}%%ﬁ@?ﬁ’dg&e‘%ﬁﬂ@f’ napht henes and aronatics in
napht (s BERtAG) IR tETbRESr AYreATdthls MRInh 081uR%Y BOf the Periodic Table,

Content ofaronatics in diesel and VG is as detern ned
otgyor [nRorRispmpouBB 90¢ oCmateanetalsiiram Sk § of thelisriodierlable, or
mgé as. %et rm ned by ASTM Met hod D5186. " Brnsted-Lowy,

g }}éefo‘rs to a nolecular entity with the ability to
donat gkaliky-edr®nétal (N efBiet 0B befidk@meta fréni-Column 2 of the

"Brnsted-Lowy base" refers to a nolecular entity that

- Peripdiihaitle. @ne or HoEeeAmpRIngs of Aieor ARG Raids Fem Gelraed efthe

Rt Ep ke Sfaipel s Lowy bascs [l ude

hal | €M Brrefer{o, atémit)masbiugitl fate (HSO4 ) , and sul fate

o CAABEH St G P PR T oo kEN VBIGED o sol | ds

oL GRS 1RO s
cabixdng isvsnietbrinyneddboy A HEVIavietbod DAEB0Wei ght of coke is the

Eg: :‘}Xg;gmﬁé _%%roggn georlcfi:n%grcrai a?las’élt(}nl;i% cgr E)g lpe%’c\:%riltggé ot gméenfe):lélé, crude
product, naphtha, 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,
wW@e00s/06rade product) expressed as wei ght fract PORUSI004/042648

wei ght percentage based on28he total weight of the

i gritohieg-LORRRigt £/ To. RoRPAleR o o 2B dopgee o

profhge afothér mbléthlanedgy.ween 260 0C and 343 0C (500-650
OF) at 0.101 MPa, Diesel content is as determ ned by
ASTMBrensierdtLowegbase” refers to a molggularieptfityithat ip eqnaple qf@ccepting

oSS SRR AR MRy B, (ks Bl R o HERR
hydratidé (GHE), eardr€HL0), sabsxyete¢RTO3e)] hblydeABTV Gt Fod ), bisulfate
nggg' g stillatg _may include kerosene and di esel.
(B > apdpifate (304 }ferenti al  scanni ng calorinetry.
Fr e‘%a‘?b&?ﬁﬂhberﬁﬁé%e sft§ ﬁ{%ztbtrégmﬁﬁbe?tof ch®b Fifoﬁr?s ihR8nolecule.
tenperature at |c]i1 ormation of crystalline
par t T@dke3 refesuo solids cantairmng chrbdnate@szblids thai are nbsvapsrized under

det erm ped by ASTM D2386, "GO/ M5" refers to S )
PIORESS ﬁ‘é‘i‘ﬂ@?r&p eicﬁn@E}%‘? ke 15 emnmigf I@%?é&’gﬁﬁ?ﬁsﬂ:}}ﬁ weight of
cokEd fhe *eaﬁlee'vei?ﬁtf&fs%ua rifiN BO fotASVAER T iRe cé}mgﬁ’@grssog

in Journal of American Chem cal Society, 196
3533 Contn€” refet to thetweightwé b gbmnpornt i ofubatratei(for example, a crude

teptha G Pro St i PRty pipiesshp RmieBL Boioney vdiiierceontage
baabHoNBieabial WefBEHt BE Sutdtrakarpapphy rASEVb yglﬁiggeg 2 by weight.

. "Heteroatoms" rtefer to oxygen, nhitrogen, and/or sulfur
cont ‘dvipsed]” fefers Frehydspesghonarvith & baiting wnge distribygioo barirsn 260 °C

oniya 0Ty ek STbMPE, O] SyRAF i ol

- Methotly2887Hydr ogen: source" refers:to hydrogen, and/or a

compound and/ or conpounds when in the presence of

cr udistelide aisters ieheiaecarspes Wibadoiking lﬁﬂéﬁ/dié%ibﬁiﬁeﬁbgt@ﬁen 204

- ol PP Y b&5H P 51 MBal mstﬁlrafédc%n%%?g'asﬁe{é}‘rﬂ{n%g %9 ASTM
ut Imted to,

source may | ncl ude, i'S not
Maethod @2881.0Mesti] fatr mex mchide keGsertecaan@@idsyldr ocar bons such

as ne, eth , _propane, butane, pentane,
napht ’remfg}gﬁ?é;enﬁ?%amg%gf QUBEHY- A mass bal ance
I'S C‘,‘Fggédi@ ip@ﬂlt’t &@%%&gtplaﬁlt’n@ferWEmggraﬂﬁ@ Eto\gfﬁE}é gormation of

provi 0 one or noré conpounds in the crude fe
crystalting particles atauts inef leqed.t A feeeziogpoint ds dshirtermsneddrypdSEA
Dﬁ&@ nmetal cation and an anion. "IP" refers_to t he
itute of Petroleum now the Energy Institute of

Londere/vd fegds 1 ft8daMmatdapRahdbmbiation Mifmis spectrometry.
branched- chai n sat urated hydrocarbons. "Kerosene"

r ef eittard basey defersdp boiess ed ddscribaddiyl Reatsonamdesrnal of American
chmtdr Dekho 088 R8s B 5394

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

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

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

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

content is as determ ned by ASTM Met hod D2887. "Lew s
wa@eiodoérwef ers to a conpound or a material w t hP€TES2004/042648

ability to accept one or n3ve el ectrons from anot her

AR H1% FBERE0, RS e EPMER AR W ot imited o

onate

hlr@&akts 8 §folr @x @l NET to0OIB@ustdrbons stidh dgfthetiidl eanhd) Phspane,
refer to hydrocarbons having carbon nunbers in _a range
bytargyrpanterg, gaphtha)) walgr @t mixtuggsdherpel & Magpbalance is conducted to

: ) _ P
oGRS 8000 B0 IPEEs AIRRARIS i JRbrace e
0C, UndfanibRalt” kgsretnatdmpoundftkatiecbrigosad of Hieial catidn #d an

conposition that includes a conbination of one or nore
aBehpounds that are liquid at STP with one or nore

%g mgg ?ecf?fs Ili\]g&,e)qﬁgtitﬁﬁl df‘i’eﬂble@fﬁ?nox;l M&E&F&f&@ﬂlﬁe of London,

efers to a quantity of “car
Unisd Hingdomnmai ni ng after evaporation and pyrolysis of a

subst.ance. R content (s .det erm ned by ASTM Met hod
D453050-PR HfShaefeljrfefetE?%clh%-c B Seias e nts with

a boitdBgntangss & 8idrbitbdRRviles ¥EERg 3l GistishtRAbeBeen 204
(100-400 OF) at 0.101 MPa. Naphtha content is as

°Clende2efl Hed00yb 08SFIaNET MM PB2 E8Tosehd\bgnigrtes as detengnaddy ASTM

NP. cﬁ@ );anadi um iron, or conbinations thereof.
o\ 2[-8§ content" refers to Ni/V/Fe content in a

Substtei€acilif fe¥érE € £ 8MthpHindi ot adfateedl O¥ifH tAE dbifiYy AAEMpt one or
Met hod D5863. "NmV' refers to nornmal cubic neters of

mgeeselgraiong fromeanetiice compowndude feed. "Nonaci dic" refers

to Lew s £ _and/or Brnsted-Lowy base . -

or opar s BREREAOS 0 A eReHiEr G et Sin o iliprig dopate one
orafeke@lectomd totanbtheporapsipdnent s that are gases at vool
standard tenperature and pressure (25 0C,_0.101 MpPa,

her eildghtiiydrecareanse gefeigo dydrogaybons haviingregrbgry pnberaineg range

rqral (strai ght chain) saturated hydrocarbons.

fr&%cltntgr?ganunber" refers to a cal cul ated nuneri cal

r epr ‘dsiquitl atiktune abferdie Betnpasiok that dpedudes @ge of maré@ingsounds that
fuel, conpared to a standard reference fuel . A |

ore g8 PR e ot Pa?S_swa;Sﬁ{ o 0P dtessipatiss eforeed o
asbﬁTﬁS)TM %Bllﬂﬁgslw B9t incfdaed 4 gﬁﬁbig&ﬁ oficfe &P [Hb?é‘&gﬁgounfds that
with n on do o

on-arofmti c carbon-car ubl e bonds. Type
arellighidrag STRoVithdene dyumoracempoundsitlwt areckolid at 8TB, tr ans,

Tabl Sl FaeS i Se bR B A ELor B B0 G pl SR deifue remaining
afth 8vdpokfionahl §YAlysis 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

w0 p@baes7t wo or nore aromatic rings. Exanpl es PET/US2004/042648
pol yaromati ¢ conmpounds i nc¥ude, but are not |limted

to, “NueRdentabBidhd! RASs tPdintioReR and/BHE AARIY &M®mponents that
benzot hi ophene, and di benzot hi ophene. "Resi due" refers

ar¢ gases Aptandatdstempenatusgerd prepoicd (23g'Cs 8 §é MPa heteinaftenreferred to
asa‘g% 538 0C (1000 OF) at 0.101 MPa, as determ ned by
A thod D5307. "Sem |liquid" refers to a phase of a

s ubsthamgeffinkaefd?as nOm €tidi@s chiinPsdtirated hypfrs®oand a
solid phase of the substance. Exanples of semliquid

i nor'§etane nymber agfeas o elqubiedimemerionl trprgpeniatipnef the antiknock
t ' | ,
Pl 3o BB sRBRA Ll Qen @R Eokth b o

bRt oPhaphifis ipey dhaniisdd Bf ASTMIM clieddd6738uper base”
refers to_a material that K can deprotonate hydrocarbagns

such Qlefins3 refer forrompeyney with pen-grpeaticcathoprcgipon double bonds.
- - . n 1 f - t - .
T}@%Q gf SR mcluEéMuIt élr% ot ﬁ?ﬁt‘r%% ?S,tcgsf ﬁ%ﬁg@}&%ﬂgﬁwﬂ,gmﬁnched, and

Xpressed as m ans
lirefir. sanpl e. TAN i s as determi ned by ASTM Met hod D664.

"TAR' refers to tenporal-angl| ysis-of-products. "TNS',

¢ ef GPeTipgjC 1ABlka FalF R0 HietFarodis) Tabiecas SpeRipied pisflis latepptional
' ok ' i ion bet ween

B R o G R i o VRS

cont‘@otyaranas cdetpenndsiecfebio asiiduivis thedin€iR88Avo bnmbteearomatic
.context of this appl.ication,, Lt.i o be der st ood
g EXR P e el DRIk S HRe s lidhy bR poJRTE . indene,
naPRBIRAS, tahBadeRS [pBENdnPhrOt, SR AbPIAE, dndMibehzOhidphsne.
est net hod, thé test nethod may be recalibrated to
t est“Residug isferptoogparnopentp thas have abdbngreaee distduitiphabove 538 ..

Q06 HARPILTNER = Brkhire TR A3 MRS nay “be
used:Sefilitfied’ rerys P pHa06loLshbanadlohar RisPréetidsrad@ liquid phase
hydr ocarbon contai ning formatigns and then stabilized.

anghasald phise of wesubsipiees dixpepples ofpensibiapid ingriganis salf pajaliyefs include
. . i
o Y BRI LB LS by o AR L7, B or ot

nonceidisefelsco gmadard cubicdest of ghd ser barrelosfiebudeaeedns
thergof, frgmthe crude tg forma stabilized crude.
Such SupébR sedens sna majeriy thah cgiedaprotgpate Mr cERpHRReh 25
' / retorting site. Stabilized
paI’eeﬁla% ag}ﬁit d;%ﬁi%%ﬁhhpﬁa&wﬁ c%dlgl%hé?

cru ically have not been distilled and/or
f r actliAd¥ialefors o sstoidl heid numbar ¢xpeesserbast milhgiahis t(ymg'd of KOH per

oS 5 ik DL, SO TPOOE S L L REEl L BeAl e

di stylpeetefrs t}!@gllpcﬁﬂpérf&[ysis%ﬁﬁr@&wtﬁg oils).

Distillation inc ud.es, but is not limted to,
at no'IPpAET ietersitodransitianinmtalseifideds and/ or vacuum

di St“i\)(.LvS’t }e%]rs to- éo%&o%’ents 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
wa2ios/oepsant ities of at | east 0.5 grams of conpPCENSR04/042648

per gram of cr ude. Exanpl esiof stabilized crudes

st%x@ég*j %egicqu %L%c?sﬁg%t atré) gc?n 1de9 uedﬂgf\mb%g?c% thg? Ifengéjdetgsung

metﬁ@@pﬁgybéqg@irs to a cr ude that has been treated such
that at |east sonme of the conponents that have a

boi | Crigepmiaribe peadpaebmdder rgiortd fom hypkogstteory @riRpaigg formations
an-lc—MHé 3&1!)1 hred 0(?1%89‘50%5 ggr?&alﬂﬁ%ﬁd e?r;ﬁr%tsoﬁﬂoax@éorgfrqgfg S(tcl)l}uges]may

gramns, rans

1n81iudé’l cﬁlﬂﬁ’[@ﬂn Sedbslifa€ion glaginaidd, bet ik appdited tog eem@almf non-
stabi|jized crudes have properties that allow th

copdenseble £agese Wagb Sakip op @mblaﬁ%%ﬁhféﬁ gopdhe erde 691 farma
f I

stéﬂlﬁ?etd]r@H&e Saa%h sjﬁﬂe)gfzﬁ mtﬁg 63@1@9&‘{1@ gpplg%qeérlt@ E(?; l’jlécf e@{)duc’uon

aridz?oteetOftmgcmtermr e unsuitable pr opert i es that render

nactebligs] U R ERSORP e fon or Bigheely distled n

tréa'i @ﬁt'ﬁ‘&h tyf 18 Prddulc¥ mullfipie cbrﬂpﬁ{eh‘tsr\gltﬁ Wi SR aﬁ%e distributions

he “di sadvant'aged crude. econom C va
(fmquabmles naﬂahthzh distlzliates’,s\é@(boarrd/mﬂiabmamog wis)s Distllation includes, but

s BT Bk SR L AL L] on methocs
Ufi’dl%@éﬂ%ﬁﬁﬁ Qﬂfrﬁé’cﬂﬁﬁ&d @ﬁ%ﬂiz@d? EHQSS mBY incAid® ddgipohédid jéh%ﬁjhave a
a) of | east O. b) viscosity of at |east

ca@bcm rnemlsar abc)veAer cgaaat:vmetswf ot least Ofpgrams®f cdl)lpanetntﬁtmr gram of

crifbofeant b egthulel B RNy Sl Moo offes iRl

cri@dseaak @I ppeidradds, 6f conibih@RBE tHerédId “UbEIEa"” @dfers to a crude that
het er oat ons per gram of crude; f) a residue content of

hagtbeerigeatedsuyy t@%tahkaﬁfsomé oif theecopmonggita thabhavera fpilinggpoint below
| t
SEL AP MPAST. RONER Toiedly, ERSE oA Bonfth ot ot most 0.1

grh@8 sdt ntbs0@.0§ Ipedins, of atviibt Pe)2 grirdsrodiuch cuth@pnents per gram of the
conpi nations thereof. In soneenbodi nents,
togpLldyet aged crude may include, per gram of
di SaGYADLABRTe LIS hadl ploblitfos thaf aB0 IR Rbifi AR dhifes 16
| east %tggga%s o?&r gs‘lgg OZ) Sgraegst .5 grlérrs S i
transportkdetp conveatiohd dshtndend fagildies bgﬁranw“uat]en cdrriexsefdrakample,

DIgHIG, (Grcs dirshipBr (S0 G UG Jaut gt e radiats P ae bt
reHi S IRUR AL AGRMtBEY dgisah%n@éa @hﬂe@ﬁﬁ? Bk MBAEptable to a

di sadvant aged Crudes, per gram of disadvant aged crude,
trampoﬂtmoa carrisn) dndfor edrermnt Fcility, thesisnpantigd Loy eovspmig value to
| east .0.01 or_at |east

the G530 ypiaged oFBn b Rrong B by B S0t bR pi@ber v Rl ngtudes

thehlsa&%%gaa brias tha Y (@nd ke @RtlPto Poithdd) &aﬂ@bﬁt gnd/or treat.
Di sadvantaged crudes may i ncl ude, per gram of

di sahvaﬂtlag@ﬂh&adwa@ag@k crudegsnayongode, dubars nolimited i a) TAN of

atjn 2 haresty pRiidbSaT e pRior R R el SE R ARt Nirvie
con@ét Bﬁataéas% 1000MRams af at 16a80.000 0Qkng NN/ V/&E pbL@Sn of crude; ¢)

0. 005 grans, or at |least 0.01 grans of hydrocarbons
a tgtal eterasams ernterd afet least 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 OC and 400 OC at 0.101 MPa;
and at |east 0.001 grans, at |east 0.005 grans, or at

wo e@sne®701 grans of hydrocarbons with a boil i POI/DS299€042648
dlstrlbutlon betmeen 400 06 and 700 OC at 0.101 MPa,

efﬁffogicgg \“,“a t | on ?%F er 5 gigl%ige Gi? gpa%q 1|§ad¢’Va8tmg8? crude, at least

0.9 |g£@@k\/(ﬁrté§l@@ aﬁIebJﬂ@& g”&(anis 635681@13 Oftlegt aﬁt;grarﬁi of I%Qﬁtle or at least
0.005 grans, or at |east 0.01 gfans of hydrocarbaons

0.Qigramsolisesifia dnrcariaa cerbodimeis Aisadwmiaged gayle hapB. 200 % grams,
gy 5 %ﬂﬂ Sy01J ({]4 %dfjdértgfélg df I‘ 1cﬂl3 %Qleé a.gl 3 dlﬁgvgrﬁ%%r@@&es In certain

van

erdbc&l&dmmtmdamagadl&mc&spmtgm oﬁﬂlssdmhtagycﬂcmda,rrb@nlsavefa sulfur
at f rans or at gn@% %& In certai
conifsbe ﬁé?ﬂszaO 91 grrimea At lsa §-00p e, @aﬁbt&cqlu%rémsp@rat least 0.02
gr%‘hgm of di sadvantaged crude, up to 0.9 granms, or up to
.99 grans of hydrocarbons with a boiling range
di St]Dlsh)dMahtﬂged)f:nﬂEs meg &ich8ie@ BRRturk of hydrbedrhons having a range of

odi.men di sadvant aged crudes al s cl ude,
bR E i Shaden s DEROS 4T alet ganghfuude: a
lerft 0od gg&g%*amasm 403 RaliQidr Iamagtmegrain% b hbdtbtRBoRf with a

['ea 0 OC. Tn certain enbodi nents, di sadvantaged
bmhmﬁsmgmﬂyﬂﬁmbbmb@wmpeEo@ﬂéambBMUﬂéaﬂ@éﬁlhﬁ@daﬁﬁmeOOIgﬂm&

t 9 to 0. d b
atfest 8003 Gralisnt a5 00 bt BBt et s Bt B
didPBR A e tRSAMPIETT 8id AVTMANTAAAP LGSR &agmmlcgaamh €at least

treated using the processes descri bed herein inc
0.80f grams, eroat 1eaisig.0 barant, oféwd@é@rbﬂnswﬂth Bdoflisig repgerdjstribution -

ount rie nadi an
be %e&{dg%@dédggi@aﬁ%sdﬁ 0%% %%Pns%u telF’rr? l'ifornian
and mQohle e%ihbﬂﬁnéﬁt@ﬁkﬁdvd&@gled Qruday mak afserpaads per gram of - .
_Ar entinean San Jorge basin, Brazilian Santos_ and
2askasTdes at lepstP OB arams, @bijepst (ifireramaraisheast 0.01 grams of

n(l?cgé%% i'ng o!a"(j?n(ﬁ @ﬁggdgﬁ%g]gagggg& 229 t fa? 6 q bF} e in addition

- todigheNebdihiap lcamgencdstd) Chypidadily, th&'dsaﬂmtﬁgedﬁ:rmﬂle&asj\pangmgmf

crudes may enhance the pr rties of the dj advanta
diggdyaisees on :ﬁ&pnieﬂteof&ualaﬁﬁd?a%b%@éa{ B 3 Grans, of & ost 0.1
r% f,@nsportation and/or treatment. A crude and/or

I sadvant aged crude that is to be treated may be
r ef eimrcedainerdwmdinenis disadeaitaged amdes wdy ifodbedt, peryerive of

BN EETTIIDAPLY DEFERT b RGOS aHIEs PR achang with o boilng

rafiBd MQEDuHES 6f dthedt B & .Nin deﬁaﬁtarﬁlﬂhhﬁeﬁt@ IdidabPddSaRE chiids may
and/or refining. Properties of the crudé product are

aled inskude tpsr gteen ebdisastypatagidayugs, @bléastuoéwlcgram\égf hyrsscagbons with a

oo Y BBl R G po SRt o T Bl e it AR dneca

crfifdsdBay BERde e gidﬁebiea:iyadow@gdarﬂaad& ag t®0. Qgg@ém o¥ @b ¥£0.99 grams
relative to the econom c val ue of the cru Such

ofdrydenscarhopsiuidth arhoylingrapgs distalutipn betwees3 ) *Gand 1000 °C.

pre- cin

offi % C?g(é}tdlg gg%tg%\gtc(%n@n ﬂln%y%} l:sqecﬁfréagéc{]@smg the processes
dedestdierdiz aidaie, betereidallinifditb Atuded Febnothe 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

wa@ewsnemnce with i nventions are descri bed her eP@I/US2004/042648
Addi tionally, enbodiments $® produce products with

2400 BT bRh e OB RRY Cfpo RIRTEAR0F SEE Madagasca

ndérEHWes) 02 hnd MegsrladdsiBchoasdels, are described. The
crude feed may be contacted with a hydrogen source in

t he. preateant ef disadyqataged prydes Bay erﬁ@n%ea&hsmmegﬁqsw dhe

OSRRSERI5 RO B SO MR ol B
tréudmente A Srude med/at disadvantagédicrudethat isuo Yerreated oy b@freféhed to as

Lhy ro 3N source ncl ude the reaction of | east
%' ! oihercitedeimey De SRRt RS ?fi;hfaalﬁr e sy produc

e BB e e, o e o sfable for
trdnspeiitihg agénerediningn Rrbpdrgxdsmfghmcmdgl prcmlutuﬁde ClObﬁ‘ to the
B P he By 5 B BN, ot
toftRE &?r}é%f)on dﬁx%b@ﬂtleg bPBHAE o980 &laf th/crhBC fdE S YRS eby have

vapor, Tiqui or m xtures thereof produced during
erthhrced@ebrmbic rvglue"fhletwe)toathe pcramdxmct valmc biithe srudedeast. LRieh crude

t .th id t
o arviElind i e B fo Perelried tiSby B ios P Ge
cf8dRncibs) BeRRaLANR HlayaRISde ddi8lfhiatibn MeathuatizAR6! Ald/dhe

crude product may include solids (such as inorganic
atmebphgsic gistillariorciokenove nnmrtteafwrre Gtidemmedict.t he

sol i [ or _.va

oro dlgfg:glgvﬁ% chorlll?acttmg F.a%?de i e& n acc 85’1 clg, r@ﬁzfgxent{ong are c}elsglrlbed

hdréia/ %@aﬁlo@alﬂﬁ&ﬁﬂﬁﬂlme’htw Iirbdlﬂ:e@focﬁlct‘s&ﬂlﬂi Odnoumdbﬁdeﬁ{r@tlons of -
portions of a reactor, or multiple reactors. nmpl es

naphthackgressne. diessh apdipr NOQisich areasheaerally Rf?@w?éd fiogepveritional
1 gé}ﬁog}gggog E %ﬁg&fe In the presence of catalyst
yw?]c e a sta

ed reactor, a fixed bed reactor, a
cont Theuarudd &ed; mayrbedohtanted M&ﬁlcet lowdrd gES'ERs)n;ce an ﬂmr}m@‘sence of one or
react or, %%( g-flow reactor, and a gid/ljquid
mersRt4Re Graly i Brisndachips 2oresd/or it ORBmAteRS AT 8 moBe
c({n%%?%&gd an ebullating bed reactor. Contacting
conditions typically include tenperature, pressure,
cr ude soaednfiodumnents; tlzd h}pitrwmsbulfcb m/gencmmdde side. I site, generation

fl th
ol bR ot ot 13 e S B0 AF bRt b BOHI Rt s grude feed with
th@ ﬁﬁ&ganw QOtUGtal Yok hneﬁ@@ﬁtdreseﬂ a%ﬁ’%efrém%o -560rtas 300200 °C to
enpératures may range from 200-800 0C, 300-700 OC, or

fom@myémem @ d/omlightbydionarhers. iIn sithgetterativa qf)hd'drggem may include the

R RS 0 B gL 5,

métalfdembeed wi Il generally range from 1- 16,100 NnV,

2-8000 NmBW, 3-4000 NmV, or 5-300 NnV. Contactin
t ypi Eif toial 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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takes place in a pressure range between 0.1-20 Mra,

1-16 MPa, 2-10 MPa, or 4-8 MPa. In sone enbodi nents in
wobkishésteam i s added, a ratio of steamto cr uPEr/iemd4/042648

isin arange : fromO.0138 kil ogranms, 0.03-2.5

ki | ograns rold| .

oru cf)%tgc&mgAzoP% &&1&1 brch%l egraurgg‘étc? ggoﬁﬁ) cg'a rg&tt&'n}n?litlple

podtidilsl dFlagBictdrOomuliph readtbs. \Bxbunptes of r@btdﬂﬁthﬁﬁﬁdy ba uidd&o
contacting zone of at |east 10% at | east 50% or

coptagte codedest wiHea hystragensoutnean de RTES?HE%W‘E rEalyss gn%w stacked
oeBABLTALL ogd DEYRUATR BN SRR PRI oy

remdjli; aplighflow a¢uetor) andsdigidiiguidicontatier. Exarhples of’EgCﬂﬁR include a

in the pre ce of an additional gas, for
ﬂ%ﬁléﬁégb‘@l regetghwnd an ﬁiiﬁ“g  bedelEdtife, et hane, propanes,

but

2 G"’@O‘%ﬁ?%ﬁ%‘&gﬁﬁﬁéﬂ%?@ﬁﬂﬁéﬁl‘%ﬁs&%@é‘% AR R ked flow,
towy ptoelm:t]mﬁv uexaadnbrmetlmeohiydxegdlﬂwuto@tfhiw or omnbma’amsathereof

AR SR SR SRS e R A

pr@perkifie catalyst used in the contacting zone may range
from 1-100 granms, 2-80 grans, 3-70 granms, or 4-60
gr anGontpring 1@0payatares nagfy rangﬂjﬁome?@ﬁ 800 °Ché0(b%®ﬂ dator .4@0 -600 °C.
z0 In certain.e di nent s na

Iniegtp el Hov Reb e TR aRaE POt R ety BY (BFefifichydrogen

gak 886thatd) of SdiBnes A€ b BB fHeSgas w@le%hmefeé@@m SMeRNIS range from 1-
botto}ar?t3 grtl on of scontacting zone 102 via cqndwt 104

16, )0gm{ /a1 n2- 8RO NN 3;400ATE YISt Nay/npe Geatacting typically
talﬁers pilacel gﬁeg%ure adfge b@EweeS%Slt gﬁ) O? l%rM?%r j-ﬁ?ﬁff esg gcﬁdPa In

rlnglntro i%n of e cru

. .sohfe edfbvidanéintnth wiiok sttfd is ddded catadtiy, of kleemao elRleffeRds iy range -

be heated to a tenperature in a range from 100-500 0C
frogn Ofje? kidueroies. W) SOl ams: bl o, Kilogeare af sipya per dilogram of
e
crfiBREECR S o B R b B B Sl P B e olume of orude
feasthm the chraadting zbne of dtdenpet (o atdeast SAH, dred ddasti9s 6Chertotal

t t 300 OC prior, to . jntroduyctiop int ontactin
ailaﬂ 9 COWﬁF@éﬁ’PS‘r gty theey o wag Oﬁﬁvgfbge A teFoptCing zone
is h@d/m BOAL & % Bf fhc A0 Hme %%Qo%@tlﬂ&&k P AOOmBEdiments,

I'n Sone’ enbodi nent's, the crude feed/catal yst m xture
conmctinginay by doherindbe p@sance b el additioma] gdfbrekampke, ergodeitrogen,
fEed nﬁg be reducg 8$r or to |Qtroduct|o of thﬁ1 rgde
metagng, FRARS: PHPARGH PHERTShBroPEeS: ‘E%‘}ese%a‘i‘FB} anatigps.thepqy,

crudgdf e¢¢ld HeAladS bf 4H hbé@meft dTRBhQ6tIM sy8tehLTIRHAY U5 roduce

in a range from 100-400 C or 200-300 O al kali salts
th@fotdmr@tiuﬁt sonprpennTlee ¢mde feed exiftierufefagd sanplp 0} andrerders

e.formatiqgn.of t al kal i I, eIToV.e
oo b LR R0 i foukefi 3. i Rlabtif i Ry PR 4R Fiptacting
zoﬁé\Nlagfraﬁgwrcﬁﬁ wdeofgeats, 2180 san®, BTD eehnie bi %otglfeang EEE00 grams
feed i s added contlnuously to contacting zone
of rvruderfged in thopandacting gone Na ceiain pEpodEnents, ﬁudelu@rﬁtm%lae added to

(F(ér ? td§$ B e?‘:trl%m scosn}t7 p?th%% e8dd. It L%%%%Eﬁ}b@{i%ge[%ts, the crude

ur e. n certaln e
fet®@fitrsa b@abltnl poRtid oftdogtacii@konet] 0DBYa duddue T0¥.eth deftah

cont act i ng zone 102, and in _sone enbodi nents, such
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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catalyst is regenerated and re-used. In certain
enbodi nents, fresh catal yst nay be added to

W@ omsacterng zone 102 during the reacti on proceBGT/US2004/042648
In sonme enbodi mants t he cr36|de feed and/or a mxture

| nt ﬁ?cﬁff%fge%? bm? %t fgo i X%tl hg Ig%lﬁgél& ; étﬁgﬁtﬁa%‘ﬁu% feea god transferred

to UaRtaBliRY SdreN OTRY hE R rude Eesly @ehl Y ndQiild Miaf Ye ﬂBatbdlwaGt@ﬁip@rature of
salt catalyst/water m xture wth_a crude

atfleastil QUSG ercat deast FAOICLPLEOT tp Htrodhetianpingantastisg zepe 102. Typically,
thg %Jelfle d[e Lo ge éja(ge&;tt E?‘r glg%’asé &Hg«i Ejfgeas :k(ﬁj 0@qorr%b 400 °C.

FERREN or 4 days,

In&bn{e%’ﬁﬂiod?mdﬁy She aylm feaﬂﬁcytalytshmmll§h siryayn camn meodlments
stabl e for 30 days days

., 5 days, or 3 days i
TANrafdbe emde fqeﬁéwd@ e d%éfl@f Wdfl’frgﬁ%rﬁtlpé @fths C@egfaﬁ fto the

AR e S dbageph et

tehip&aﬁlré in é??ahgd tfioat b@i)(%)(] W 62003 aﬂﬁlh/b@ltﬁ)oﬂz&ﬁdic components

m”ﬁ?%awé%% Toaie . Qs Bonstan b BT sab g femove some
acg}r a w‘emé\i%ﬁl%efacg@elbfeeam Md&:e/%hb TARE Bgthteackuda%ép

ant (Union I de; Danbury, Connecti cut,
U S A s))memmbndxtnmmashet tredefeed 158tda1bd bommusslmm Qﬂmactlhgtzone

l(gr.)el\/l&r%}lg {H;cg;‘g qné,\%%t@gwét ) ene A017n é& H}hgl?ﬁ separatlon o% ﬂle catalyst

oRRetHas Péeﬁmaﬁ%fs{ ﬁnxtﬁ_re @é‘lﬂ&{aln BhbbdihRaRUEdeashg Yortion of the
Jersey, U S A).” Recycle conduit 106 may couple

catadyd umay bﬁosmamﬂ ﬁ@mdaqntactlmzonbrwgom@ insbodiembadigents, such

oG5 oA BB G5 b PR g i

 tof dogtcERNFdrel 109 duvigg %Qea&ﬂoﬁ\yr@&sﬁ rol val ve 110 may

allow at least a portion of the mat eri al from conduit

108 Ingope quehodiments.ithe eudrifeed andannmigprecfrrude feedwith the

1né%gglé:s %I ong'atsg n%ao%@%@@%%?ntgct%%gtﬁé Flg Pis aonmﬁle emulsion

- mpYbé papaetl biylembatieg hvinot@niresatt caribedteandxuacyith edrude

to caontacti.ng zone 102. In certain nbodl
fepd/syrEaciant SHYUS. 1RGBmRSIDBEImENE S SfaR gzew ' 4e(Lio thy gygpsion. The
rffil](ﬂgltoﬁ%a Fﬂs tébl@fcﬁ%gleglgt@. da yat Pe%sﬂ“@@%r zﬁ%tstr ’Phays.
oW 0 an rom contacting one 10 ch at a
Tymcalyatite evnilsior maf rd:mmnlstdtblelfot Bi@doyoni ddaysny dapmer 3 days.
i ntai.ned., I.n sone |rrents stapti al,l
S AL e B 4 SR iC I B A gy 2010
M%Q@W%ﬁ%&oslieewt? T’F&iu@p@rou@ @Héﬂégﬁ)nOSoﬁtﬁ%rélﬁla U.S. Ag Cy

contacti ng 'zone may bé” noni tore usi ng st andar
dicarboxylivefattnacid ﬁDIz{ﬁE) il 7 0e MaadMestvago ﬁaﬂyzlai@ Rredurt Gyoup),

ottt S8 Bty Sl CEALCHOE R Bt Yoh Caroline

USNAS! PergRANEUD BarfAQRE (@J(ﬁﬁm dla[ibiﬂ@nlbalﬂiﬁgja @ ommBdtieut, 3.8 A, or
inlet port 114 may be used to al | ow additi on of steam

mixgures frezesli Atpbilizars ingpde, but are petdimitedigodichatrneaming (Aldrich

chipBaER SMEAE HSRE T T A Rkl RRD Tpates
phifiasburg, NewleRey,af Stg total product is produced as

vapor
P Recycle conduit 106 may couple conduit 108 and conduit 104. In some

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
weosaswrng small anounts of |iquids and sol i dBCT/DS2004/042648

the top of contacting zone3d02. The vapor is

t.ra rted to paratio of 6, vi ndui.t _108.. ..
angfe YRR rond 107 0L G oty s KBS TRE ) 9 Be positionea
in@eAdEC10819 aZlefaat 16k3t apetiorn of the nptesd w6 Be tohdehsed and recycled to

contacting zone may be_ changed to control_ the vapor
contrgring Zeneqhi2d Ip Kertain pmbadidisatss reswsle gandusil @rmay be a gas recycle

1 TS ShFISANE 19F and 116 3 STROGISESHD! (g0 AP Rbm,
coatacting2éneOL0B sytiatity a adnstamnsoluthe®fdigadsin thd cdneasing Qokk is

grams, or at |least, 0.97 grans of crude product per . .
mgniRcds Tk s cmbagiments, ¢ SHtSEAHA rifdeiorbYRIume range o4 gpid can be
| .
mphBEHETR ul GEMNEe LR 2, e et S A g 465 may be
mpmitated tsipestagdaadnimstrumentdtor. e@ak inlds edrtd 42 alayte waeditocallow

olid emain in contacting,.zone 102 as
a0, R TR TR SRUE f‘ﬁ%"‘%ﬂ &S Lo hermidedpdps the crude feed
e gé&{tad’!ﬁlggoﬁ@'i 6. VBl sofRYenttdalidiRs, s@aiAHRE p&rt Y98 nfa§ B used to

and/ or co I n separation unit i16,_the vapor 1Is
allbwoddeliticanaf srapntoatoeticting faxert02hén certasieepbodimentsamaqueous

ases. usi.ng st andard.separ at techni ques, T rude
sulAg s itogRe S B RGiTe fotgriop kBl AR B RorE e
Pr oduGbme REfoWBhentd At Mhat aGRAEHA df tAd Btal PasiucERPrdduRed as vapor
crude product may be suitable for transportation
frem ¢patactingszengd AZ.. Iy prindiments.dbetajalpradugt isgyoduced as vapor
o 5y BB BF B S R B 1A cotatin

zo2® D2 NThé dfor iNeaRpdriedtd sesuRictdad il 16 Riascontifie 108. The ratio of a
separ at ed gfs &for exanpl e, hydrogen, carbon nonoxi de,
fagc

hydeeasssowce frpd i gtiactine rhrrel Copndiesitheipreysurain the contacting -
r - 3 :
2 P ch B BhEAEH ¥ AEGE SI I4Phd Bl BloBATRbiithe top of
coptaatihg and/ 192. e eyt emibbdineotst the tvapy prodeed GBdmviha top of
conduit 120, .1 ertain epbodi ments, entrai ned soljds
CORAHBS Zfrr}eql&ngHP Stah @a&%ﬂgraﬁ}so@ﬂeast THBs:ak ff-‘aéfété grams, or at
. ) . { ; .
B B e ol Mibodiments, the
vapeppodudedrfiom BieGop 2f depiating zewnt Gcintindesiyen®mi-0.92 giams, or 0.9-
eating crude feed with ane .or re catalysts to
0 48 BBt s e Bt R e a1 qui d or a

| quirgbdrdaraBelt Md/6r Ba8s ﬁfag $&@hdifl$n C&Eﬂ&tﬁ% wege 1@esh B¥BYroducts of
enter contacting zone 102 via conduit 104. In sone
the n¢rdaitimgprecess. nEhecyolide anidéercispd catelyst mexiinehidaresidiat erude feed
f%gdoﬁéupply. Conduit 104 may include gas inlet port
. sonme enbodi nents, gas inlet port 112 may
angl{os cof mbodi i ni

di r gatsbyar@idrRiniC I8, efetvapél i8 066led B sdpBra€lth dbrn the crude product
enbodi nents, steaminlet port 114 may be used to all ow

andgbasiusnestandarsl ssparation tgcldaiesc Tha grugle peodugbexitpiseparation unit
t i . | |
Sl SR AR Sl D RSl o

roduce pro

m&pbEsigablRdbNMemsportaipndindtor HOAnzht c@&idaprddadsiecéver 119 may
portion of the total product to be recycled to

inglofe &Re 91O PiRelineD OnPOTAMRLE ARraghERILS, PRY QrdBArettIEsRABEEPN
vegie?ig ?? Eorﬂﬁﬂét%nsstﬂéré&?q I# E‘(Sjr{mp Emﬂgdiﬁl%ﬁ{s?ﬁjle géﬁégﬁeci ge%d(for example,

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

to other processing units (for example, for use in a fuel cell or a sulfur recovery plant)
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contacting zone 102 and enters separation zone 124 via
conduit 108. In sone enbodi nents, a condensing unit

woregpsheleposi ti oned (for exanple, in conduit 1080T/US2004/042648

allow at | east a portion oB7the m xture in the conduit

t.o b d t
B P R BRSRERE HE Lo L 2 G B8 s corine
soli@E /6 1fpidduh 'thel&ﬁddwdm ngaydRSemeoydhsing stmledard phygsiuie
enbodi nents, conduit 108 pay inc¢lude a filt for

sepaspion methods €frexamnle, diratios, P%ﬁrafugﬁf% QE {nem € separation).
{
or oai1g; 2 880 Buttting Bluch P2 fof n8Rdg Affablech SEHUMER more

cafubysd tpProducs a estbloghodmn tisat mayiiRi ad[rqlmch @r hd:tqaid pixedwdth gas or
|ncludes olids, the solids nmay E separ gllr m t he
sofidy. gTh d ey cgtes coamacting 20h ¥’é‘|§8fl ‘t“F (f+- In'some
I t
e RRRLAL e L rH N Gvodiothith: UAAE S ubpik! CBHAAP104 may
inelydergdsanletparo iiil. niatsoore ernibodanaitgg ) 1rlll@@drtd£1f2ah@§sdlrectly enter

and/ or coﬁg |IIn sone eH‘S di nents, gtort | % dto all
cogiReag 7anedUpalmeRitit FERVG RERFoREAm JH hifeschiied t allow
adﬁﬁ% At m&m & cdnBifihg SoROf2l AheQfudetBed ﬁhg be ES&Q&G& with the
/or solids may be recy cled to conduit 104 and
catatyss oneonéactingl zonent (2, totprodvion b destl mgdlmnbl oo cmlapdlments conduit

B et R R St Sk bereiei DR RAr T R 02 A
mikBée HRE idcHidefBle tBlaPERa8dtREd/of Bslids aHdRr ﬁﬁl‘ég&éd ciigy f&diekits

separation zone 124 via conduit 128. In certain
coatagtiel Fanetld? and entersrgparptionizane 134 yineondpidd8Boin sme o

d
er?bot% r'g S é;%g? nglr%ltg/ugr Igel}}y @e epops%tgotﬁég ?i% 8@8@% 358(11%1{ ﬂ%) to allow
at 1e95d p@tiowot the Mhifurd hethe adaluytad be G@lﬁi&:ﬁs@]mrﬂabmlhdl t0 contacting

the total product and/or crude product ét
zoge it & durthes pregessing: dirgrigasmbogupents spryelgrqopauit 106 may bea
S S ]
el RISl Rt S BHBNTRL Bt ARG 105 FERTSAAR SARR B! eilbving
pastﬁna;rf&hﬁmegaml pmduciansported to other processing units
(for. exa se.in a fuyel

I
r ecdVSE n%}og,ﬁone ég%&t leﬁﬁ%@ggelh tg\ﬁ IC{ e p&qciuct may be separated
fr&R Y BB R)ﬂﬁcttalﬁﬁfo? @fith1y3N dh Qb 8Yéph £1 v@lﬁcﬁ DR total producttlncludes

contactihg zone. In sonme enbodi nents, separation of
solidg stie ®lidomiay ba sefarated froethé ndal predq@wmg stenidayé falidseparation

the crude feed enter.s e ntactin one.
iR PEC T EHOeNaR TOAG SepAPPoesbse P Tatibn).
S(ﬁf@imdﬁﬂfe' R e¥drhle 2a ERBIAST I caMBsE Msed 1R ddddor coke. In some
system 130 may be contacting systen1100 and/ or

englmdinaents, mgostij efithd gase issoparated fienabe tatakpradadt. Imspane

N T e AT T

confiti€ €04 feFor i e it Ng c§ﬁt@<ﬂﬁ1@rzdn§ epRviatdopduit 126. The
t echni ques tojghoduce a separated crude feed and

regyedrdaraatioromey, fohexastpea bacembined dethy the grude feeglsmd enter contacting
zoggtf ﬁﬁj ﬁo %I?S% éplrcgc%sstlgge I?el %h&%éi’ro ltlcq a&oe{{ﬁ%ggﬁé%)nv@(%ng 134 via

cdnaalsuz&Zm RffaidfembodirB@E tindrads predic may Heaidnsp@tadacde: crude
di stribution of at |east 200 OC
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
wheirdeern7100- 1000 0C, 120-900 O0C, or 200-800 ORT/Ukm®04/042648

hydr ocar bons separ at ed froﬁSthe crude feed exit

separation zone dui t 4 n e .
mEGRRR st o e W iR dp e bPaRRrep O Bebitled gasis

trétspérddetofofiter pkdckgsng mﬁtsc(ﬁj”fbixéhﬂplepﬁﬁ usd1BY £kl ce‘ﬂt, alsel@@trecovery
a portion of the separated crude feed exits separation

Plgeinetherproggsaing mnis, o1 combmetiprigherped and/esrecyelad énthg gpatacting

6 to be further processed to formthe crude product,

ich exits contacting system 130 via conduit 138. In

S OnEIn%hQCHm‘Biﬂhﬁenti sepagatitheofiat tedsted pgptiogofeciutie fovdas performed

crude feed met hod descrlbed herein is bl ended
bqﬁmeﬁheacw%&@dteﬁt&fs the comqactingrong s Fi;. 3y prseheapaticrg! gmepbediment

ofd #g%a\égl?%)r%e ifl %oﬁ%ﬁ%ﬂ&ﬁ\mﬂﬁ%oﬁf gﬂﬁ% g}rswcﬁoﬁ@é/‘ur&fsystem 130 may

h a cr avi n rent viscosi
be chmtaebyg syssarh 1 0O and/or ca)ntzicangi sybtqn Ga @tho’wa\xh BHGA. 1 and 2). The

SR e op i) ST Ey AONCHE | HLSEPHEOR Ga kg leasta
pcg{rﬁ? ge6le RRREYSId 19’§é|_/_papﬁec§ﬁ§nt1§§tbﬁdaﬁ'@ nﬁa?igg @&:@ﬂlﬁﬁlb% produce a

or treatnent 41s a sche
sepmatnadlquﬁfecﬁ argl hyondwiartans. oﬁh@éepiaraéﬂhhmge Eedl,sn tdiie amdbodiments,

. t t t 1 t
inf B Bt ShoBpoert e § BRSSP RO e 199 °C. o
le§§( 512@ P‘C b30n Ybide GﬁBQ&ikﬂenﬂs% béﬂlﬁfg %Hg%fcﬁstﬁ&ﬁﬂﬂ' dTat Q8200 °C.

In bl endi ng zone east a portion of the

medﬂey theodprsated srude iﬁfmdn@@lﬁdﬁswrmmﬁ@e of compeneptsoridds g boiling range

RO e B IROCG, TSRO RE U 0 gh cEa TR FEi0Ebons
sepaptddTiom thR lidedRed &itdepaiRtibe26he B2 Wik ¥énduas] 3t1h@ beabmsported to
to produce a bl ended Pr oduct. The process strea

other Riecesgag unigy; irgaimegt fagilities,stiosagefapilises, oap@nblﬁﬁwwah@aof
dir e)é{ feXst ag}bﬁloti’l oq"lﬁjé aﬁ?é&eciétﬁzof&gé eﬁ%ssleé Q{%r%ontqug and enters

blenlngznewaco ut 1 em nma
cdnaethg dystain 30 m&bndhh’etﬁﬁ mg)ezf(mberm&ess'éﬁeo dranite drude product,

roduct may .neet sp j ¢ praoduct specifications.
%ﬁ’é@?ﬂﬁ@nﬁﬁ%%é}fﬁ%ig‘# a&ﬁf%ﬁﬁﬁnm ude, but are not

|1 M Sk Qmidali AR 18 crfife Froltbdtiptadeed Rbm® dhd Jecd Bty

vi scosity, or conbinations t
methodl describad heeinliebldndegl witine cidie thdt ds the satue ts ddiffeenbirom the

crlf Fedthol o1 e bive i BiRRIPRIRY b e CORBARER, WG pPde bevine o
dlff@feﬂgwts&ﬁﬂ? ﬁie@éb‘g{fsr%s%l oﬂg inREERIA prétit RESK, @Oﬁc&sﬁ&kﬂ% is between

nonoxi de nmay react or m net hanol The Tecoveréd
’[hﬂEISthT(YI of tycradmpraituct dind sl wisgsignot the cfude. Frarshliing blended

IO The..r ecoyer.ed. nethanol may be
o e P s bR S BB orm & or ude
f eediTrR YRR 9dhetfiatit Bf £h erBddIMBhINGE ar@"rﬂ‘tﬂﬁﬁﬁon\@fbténﬂﬁg zone 140
crude feed tends to |l ower the viscosity of the crude

anﬁet@dtacmwsw@l 1He Ipcodeinfeawadimantsa Ableastiaportian qfgheerude product

most 200 0C may, educe . TAN,of de. f eed I .
e et o 0N gl and PR iR Rl 0 B FlBrencing
zoRE A0 adt €kt Zsurton Of 1he Fhide pkddudt Wichmbihed with one or more process

streams (for example, a hydrocarbon stream produced from separation of one or more

z0

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
w@owdet67104. The crude feed is separated as pPEWUS2I8S/§42648

described to forma separated crude feed.. The

RSB oS R SR GRS i Porochct

mee¥pasifit Pebduivsipesifitaibnan Sgaﬂﬁ@ podotespedifigatzas tnclvlR, but are not
t hrough conduit, 138. In blending zone 140, other

linyitert tos 8 rangead or ahianibel APk grawity, iAbaiesityios cewhigatiens thereof.
T8 RIRLEES U khof U5, 8501 00] PP andc

poogedl40 via conduit 144. FIG 6 is a schematic of

mul tjiple contacting system 146. Contacting syst.em 100 .
( sholirsoms goplegdinpgntpet Obbssgepﬁr&ﬁédi%@géhee%%qﬁlag Praggss using
148, A . , e
R, A P b G e SRR el V2o 16 KPS thancl.
Thy=tevarddthethandludsscontnin dosgued saltsafor exanEe ywtassium hydroxide.

Cont act i ystem 148 i phcl ude .ane or e
T%%Fﬁ?%?@%e%%oleaeya @@%ﬂeﬁmﬁﬁ difini S dracta dormp g crude
fe?@/nﬁeﬂ)ﬁgpﬁﬁﬁt%?bdnﬂﬁﬁiﬁ% Rlethand] With MArddd feed Rds to lower the

ransition nmetal sulfide catal yst, comrerci al

visasity pé the, crade otk t Heatingttheerodd fecdmestipanotimixteredo @hmestsS00 °C
contactj system.100 via cgnduit 104 and is contacted
mﬁ?’fﬁﬁlgeﬁ%%%%ﬁcwﬁ ??éitf’ilestsﬂ@ngr esence of the
| nor gRNIsCis 8 akhentlcdt U8 bmbOdiRieAHbELsdphfatibR ahe RI@HbEtation with a
The total product includes hydrogen and, in sone

cantdstia E meviens in eorghinatéonywiska blendingeronet dhe prudelfred enteys separation

exi ntacting. t 1 [ a-condui.t, 108, .Th .
S s BN BER Py T st S0 Ay dspapiped o
fozRtadepaitediciitletibal. CThedRpiraRd crirl bl ¢i8ad cafa@ind\se5teMerso:
source for contacting system 148. At |east a portion .
thegughicendigh b3t Hip By Rrgaurt exits goaiacting pysern d 3@ and entersplending
¢ . . .
2Pl IR B b ting Voo THo, Hel be AR and/or orudes
infrydiiced efia. coayduh € 42 eppatoatbdnkdamitd the crudegirediict anfbrmtadriended

t d.t tacti .y St 8 .Vi dyi t 150.
PP Scior b oA s DR S Eom i Sy PO ad ey be a
par LERE. 6G9alsahidid oF HRAGI LRacER HBA 46N T ABRARALRTM 100

hydr ogen ows directly fromcontacCting system
(showh acFithd ) syegthemotitigned beforereenatingisystent $48. dnvaapdiernate

erRbEEeNY I TEREoEs DB PO ey CEOM ety CoREdingbysiom

1008 clu@esSRCiA0 agirclélgl@ cat8 6. TYnPACcBing OYHidR 1118 ha§ ) Sd16d8 &fé?;r more

via conduit 152. In contacting system 148, cContact o
catdlgsts r Gaecatalpdl inferiaciing spdemn 148 paasttieom agflitional inorganic salt

e i Sl T el B R o Tpres thereor

Thoéralle Rle@dhets cohteting §tat 160VihSofd@ilt PRI dndds soAREN WHB a
via conduit 154. In certain enbodi nents, a systemthat

hydregancreyree o thearesapcesyfsheinoreapisriel catahigt tamedice the total product.
AR B0 R PR P UGB R el e

tof] PEBRIL @Ay Sxit Eortdvtibg BYBethl ¢ 06 vid cdadivian0R gEkk Iefduskeen generated
feed. After processing through the catalytic system

fremeopiagiged theBWrgaic Bl caislyst Wik e wude igpd mapy e used 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
whb@sded7pr oduct are - transported to a refi nePgT/aRIO042648

a treat nent facility The d@pude product and/or the

AL R, S SERRA RS R o

trdatddl; hE@ibef traf§fefBE@MH dAtBtind s y3ees $4 81 giarsaydiin M 0Jdia certaln
distilling and/or fractionally distilling the crude

erpbqﬁ@ru@msmra@tmg pyStRR é|4§am@m be@ pel of corfaetingoiyateny 1 (Qgiugh that the
I
ge%%l%} d 1{}%}? %c]an agfégtl% rhjg e A cﬁﬂg %&1? %26 gonéed?l?ac@lhg gfstem 148.
Inctbﬁielelrrlb@uﬁnéﬁt@ @tvapmsstfmm }heddwdl fioh eattading Waemdt)ahs directly
product includes, in, sone enbodlneni%; at nost 0.05

m@f@é wath the crdsdeqs anterinesBtacns ssteppq8.0. 01 grans of

coke I

g, @gé'ontq e%ec% %%tgljls cglﬁtg%}ﬂg[ Sylstlseﬁls {12 %?rllda 1 y52f rIn contacting
systencbie céﬁthl@ttof itlse, cmwﬁed withct ledsttaspdraitnh eﬁ the lganeyate@ hydrogen and

enbodi nents, the product [ ncI
the caflysh RiRduCes wrgg%ﬁés i, forpropb @fnﬁgﬁiotalﬂoduct
ﬂﬂ&% A ams of coke per
gr amdlg%tgg?%%fa pr géggstté}hllﬁp?earc?)glgﬁ@égn%odl ments, t hg
cr uda qartanmﬂmbddaner&s eciystemdhatentludes cantaan@systemm adydacting
0Oto 05, 0.0000 rans 001-.0 ns r
e G PR A B PG AR EOTsc PR BB ACS By oy B eated a
oﬂ%ﬁﬁh@éﬁdoed prbfuctRhé thabploatéciRiNagvaridiRd Chid ek, OLfiG!

has an MCR content that 1s at nost 90% at npbst 80%
pracessing thre0gh thetcatalygic sgsiom, Ge carderford maybs ednsidesed\goitable for

f mbodi h
efPEspdabt bl a SRRy BPSRR Content . In som

: emb oRhi soRfRtetnbddiBerds; WakecrpdOphodtcthad/or per bl@{(ﬁfhp@(fdu@f argde
product, at _nost Q.05 grans, at_nost 0.03 grans

trapspertel top rgHBgHy angdfor atreatment feidioy: Ehea%d%prom and/or the blended

AR O RO B  BE h

hdstehy e, lgbr&xrmtst occhedtcay. dttucdssing maydne udertistdiling ahd/or
the t roduct |ncI des non-condensabl e gas. The
@%ﬁ@ﬁ%@ﬁg gheerud QVBHE%F‘PQ/‘W Rendrggrodygi fo Piadjies;one or more
dlgmgaté fcdds. ﬁgéo@l%elﬂmf%%s, BOBRAE amdnmd LT gmcﬁ&et and/or
rogen, carbon nonoxi de, t hane, ot hér hydrocar bons
1hebaeoam@mnhmﬂkmnﬂantabhmy$6hsm%Uemwda m xture thereof.

In certain enpodi ro arb i oxi de
car DO BTG gD TS Sl b FIogLOD st Fost 0.03
gﬂaﬂls rta‘t' nf¥t 6.00LARs Afcokd ﬁ@f’@rﬁﬁ @f Itdtﬂr}irodl\)é@ I RERFRR ¥nbodiments,
th the inorganic salt catalyst. Ty ically, under

the Malrmdojm*am wibsteniiillyi foresf okmlthat i ls', abkaisapt deiedigie). In some
rbon, di oxi de f) nmol ar .rati

et ageey e sk BrRuRl B B 1aE PO f0.0% BRRLotafeh B ol grams, at

mest@<0 ld%rards Nat HSEE 0 O0H (gf'ﬂnfﬁi‘ Bt & madss 0803 lgRasd ofoRe patgram of crude
| east , or at least 0.7. In sone enbodi nents, a

pmduqr Iy éﬁrta@l enbedimenisnibe arudd PeatBOASRAOKS Ferdentan g enge from
Vﬁ do g%‘%cﬁ 6@8@”@%% e0.'(,51) Io}-:ﬂtofll grgﬂg fOfO%'P—(?O(% érm%s 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

wo omaved7i N a proxi mate area or upstream of thBCT/US2004/042648
process. For exanple t he 41generat ed carbon nonoxi de

atm%?@?%lgged 7 I Onérarﬂ% @ giqskagpilg%%)r OCGSSGS cally, the

credeprotiect has/ﬂﬁﬂﬁo PaABac SO8. grams, Y0GO06 1HOMSI grems,sor (100@01 0.01

t ot aI roduct as produced herein may include a m xture
grams ©b nerszremeaf crdeerradushi | i ng range distribution

bet Sl%]g Lt

hy d\;\iglg?\ g)e%lsb%? hat Have Ogda O@Hanlgbn%gﬁ&ln%dé%%}éﬁs e non-
cohdémsalile gabheypidally tictudeybiit ichat dienifeddo) driididiOxife, giandnia,

0. 003-0, rams, or 0.005-0.Q01 granms, of 4
hmeaéa\fl@s%sv 5%843“9?351%%\“1%%&  iethanecothe g depearbons that are not

}_%5% om 0. 001- 0.8 grans,
%ﬁ%%ﬂg ?gﬁ ! Q%%%J% 01 grans of butadi ene per
gr aninakrt@n emlﬂbdnnent.b duydrogbm gasp pabemBiodidepcarbon monoxide, or

SR e BSEAEE Sy © ot I i s
with the iRbroB®ie Eal@ca?ta tyﬁt TR&ELY: ﬁﬂepﬂheﬁﬁodyﬁ&hlcoco]adldoﬁs a molar ratio

certain enbo I men i"So-paraffins aré produce
ofrcattamimaenakalerto pambaﬁﬁlmdeas OeO7V\éL plelar ratia of the gemesatedcarbon
001-1.5 0,0

mééqggée? ‘5-'0?[ Wra}tﬁ%ﬁ:%@ ? géi%ﬁ,al}’l gf)]in]e ﬁgl%gél&l}e&}s is ellj[?east 0.3, at least

0.5; drail Rhbti 075 - Inl SonRQABLRIBAHE, HENSISK ratib & f R @netcdation monoxide
and/ or crude product may i ncl ude ol efins and/ or

togihe gdnkrated ¢anbanedipyide oy ingrrange som Qat-1.8r @4{bY, g OreP 81 (Tpe ability
to}tg%ﬁ%g‘&el cgrb%gl‘l'ﬁﬁonox fprgf%Fe?xtlglﬁfé)ocrarﬁo%t cﬁ{))hﬁgl 1&29{1% ‘E)en]%eneﬁcnal to
othért gro@sées lodantdlin dubrtimatoareh ¢r'ipspéean of Bieipiscels.aldt example, the

oI efins vvlth i nt ernal double bonds. In certain 1
onradegnay bsused 3¢ emedusie:agenidn (isating Byrieqarbon

Rl e S i s o b

e b olaki srmntembotihmermé diid totat preidecitaspiodused herathemapy mdlode a mixture

R b AT s o LARTAC i
ﬁ&ge nty 1ﬁéluﬁ@l§§dr&§a@boﬂs%&@1ﬁ@éﬁbﬁmﬁgﬁé¥?ﬁf Srang®fom 1 to 4. The

y ocarbons wth a boiling range distribution between
mPQuré afryGalhdesfromrD. 00 lef B rgsansn 0t004+0.1 gramsy en@@03-0 rhgrams, of Cy

0. 0000 1-0.1 0.000 1- 5 0.01-Q.04
SRR OB P By U DR ARG PR B P g 0.001-
0.8ig8dnid, DB biAnd, 6rN0ES- @@'l\g?a%b Al per bRANSONE,

effbodi ments, at | east 0.001 grans, at |east 0.005

h}glmmdoon@r Imsomee%rsboc@rn@lts,gsm@aﬁ'ms arqppradetedfrelaivetern-paraffins at

B E & R % AE oS/ 08 nCLY FPuont B 0B 0. or atmost

0.9 r Q{T@ertaﬁl &Qﬂodﬂngntg,rlﬁfﬁparaﬁlns(&r Qche Iﬁfaﬁ% tooh-padaPiia at a weight
ol efins per gram of crude pro rtain

rafipiod rapgnfrom §.A0HyHp 0&89HKS, Gwl Ot @plaO E)o |T IhP ﬁgraffawg@ay include

20- 400 0OC have an al pha ol efins
159821{ %ﬁﬁ%ﬁ%gnr Z"%’gﬁ?r om 0. 0001- 0. 08 grans, O0.001-0.05

gr an,sofle cthddinterde] tigy tath pRAuctGnd/or ofudeyesducaimbp iilude olefins
with a boiling range distribution betwen 20-400 OC.
and/or paraffins in ratios or amounts that are not generally found in crudes produced
and/or retorted from a formation. The olefins include a mixture of olefins with a terminal
double bond (“alpha olefins™) and olefins with internal double bonds. In certain

embodiments, the olefin content of the crude product is greater than the olefin content of
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In sone enbodi nents,. the hydrocarbons wth a boiling
range distribution between 20-204 0C have a wei ght
w0 200506671 al pha ol efins to internal doubl e bonPCDUSf041642648
of at least - 0.7, at |eas#20.8, at |east O 9, at
eas a at )
533 e Sl P DB o BRSO 8. e

ol@ﬁﬁfcbntbﬂﬁdﬂme datyeedudQs gl4ted &ahaueeolaﬁmmgbﬁt ofalid @uéé feed by a
al pha olefins to internal double bond olefins in a

facmgéaifm@shld)oﬁ atgnosy 580.5t ngpsp3A), opat o 25@ wej ght
rati '
or ¢ e B B e hurb P bR PR G DARE R EbER
be’mzeén 20-300 70 dawdan dlefing eonpsnd thug eange frionco. ewnado argeand, 0.0001-
| pha olefins to olefins with internpal, r)ble bonds

0 Hﬁﬁrar%fe oF P-0410:04 grams gy &rw Grhydrocarhens haydng p peing fangs
dgﬁﬁﬁ&?eedra\%gﬁé{g\k%?ﬂw epe enbodi nents, contact of a

rogen source in the presence of
an i hmogmmbcslahents,at helaytﬂl OGitegrams.cd Ukeast AT gearshans least 0.01

e IR BIAS PHCI G GF S ORI R RO e

erﬁboc'dlﬁlggtstt'h@eﬁldg Mziu%t %rﬁiﬁn 0DOVE 'oswraﬁa@to 801D 2! dri¥R&ror 0.01-0.1

olefins Wwth trans double bonds to Tinear ol efihs Wit
gwins of alphh eldfinn der gramatf cnnbtpro)dutt bit centeimt endhodiments,ahe

th [ 1 t
Y O TR
c&ﬁ&ft '11{‘§ réﬂg@: H*roﬁi @OGWIUDI((J)E gﬁﬁﬁ:ﬂ@ 003 OI Grj]‘S %[g{nt@g(:&lﬁ) H7-0™4 grams per

gr@mmfdiydmw@onwahé&éﬂlmgngmdastm@uhombﬁrtvvﬁﬁgw -4HQC.
di stibuti o dn [ 2
- papiitfiesdiboslo @ BPRAPSGaIRES i Blung Y Sidipion between
20205 °Qhavesa waigh{ 26 tof AlpRA olfiakTa 1nt1¥rna’;ltdohlﬁa$>bn@oﬁ@ns of atleast . . .
gram of hydrocar bans hawwg a boiling range

0. g: gggqsgwi Freash0.8, atdensel Beatdeashl.do0
thﬁ hg%g%{bg@sn\gﬁﬂ%%ﬁ%lg rgécdm}ﬁﬂﬁt?&ftgeg&&gq 26)0§64 Qgﬁmeoaf weight ratio

a range
oﬁhlﬂha(bl&ﬁlg;rta mﬁc:rnar dduble 1bbrid défaiyen alrm@(ﬂ‘tﬁn 617byi IOr&Sl,tGSS? 3,or 1-2.

suc ro s have a [ at f the
NS o S s o BALe e bt e erudegeand
cdﬁ‘ﬁﬁt‘:rci]al grodﬁéts 'I@lﬁm%ll at rﬁBstthIQe d?bﬂht Qo gxto incI%ased amount
rocar

Fromthe n-paraffins content in suc ons,
ofrel plear cléfiinsgo ©lnﬁne mtithahtertod doublel bomdsada}{:ﬂaculnta}e the conversion of the

estimgted to be i ange from 0.001-0.9 grans,
Crﬁé‘?ﬁro gqap%@em&%}p@ocﬁl% 5 grams per gram of crude

Pr 0dlCome! dhtvaNBeR Rofth ORI Harude e £ (viH S HYERBUE bolleSintthe
total Ni/V/Fe content of at nmost 90% at nost 50% at

pmsssce 0091 ingrgamssalt §otalyst may produce IRpdredazinins Wither bwhngrange

gt SOeHER B0 o el P RsTinE IR ki S cis anc

tr&hsQiddBle HoAAS , A Wel%l/i‘@ $dtioloPindft SlefiisaN®h trifs ubbonddtodinear
10 6 grams of N/ In certain enbodinents, the

olefingiwith eisdauble hands ip ét mgstdhd. ot m@ﬁUd@ Qb aneet 1.4.a1n esriain
F
err%éd}r/{g Etﬁftgg %’g{%ﬁ glﬁ;g otf glzﬁiaq )?l%% tga}%g %ogéle {)onésltﬁ?lélear oqeﬁns

wih ai¥&lotible boxdsli@ irba 8%ronl 0. OGDTIBI e10add, 210t 150.41 he
crude product has a TAN of at nost 90% at nost 50%
In certain embodiments, hydrocarbons having a b01?1ng 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

teagid .5 THesome embodiments, - . ™
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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
wor@s/odte7at nost 0.5, at nost 0.1, or at nost BCDES20041042648

some enbodi nents, TAN of tH& crude product may be in a

ran from0.001.10.0.5 0.0
RO Eprsy B B 4 et Mapb® i 2 e T 0001 D higins, 0.1-0.8
g 06rl. 2105 @hmk € apdonlddmbodimerits, sibh h§@dkarboie Huve BQVelght ratio of
or at least 90% hi gher than t he AP gravity of

the isgdearaidiag to the nceardthing obayaeNt dedn asmoHI4, gF BBt 1)/0,@1 mase0.8, or
atchgér’rkgs é’aﬁbfg'gﬁﬁ e {1} B?l%ﬂ%e(%ﬂteélﬁmS la%lgiir%garbgns ghGe n—ﬁégrafﬂrﬂ content of

e cru as a
thbehiele pad e ma g bt estimaréd ’aibdﬁﬂsltraﬂ@?/ﬁo@to 001s0.9 28as, 010180.8 grams,
nost 30% of the total_ het roatorrs content of the crude

orf(akf.5 grame Pex gt SrbylsiietHeE, the crude product has a
9
i DTN 60 B b i

9085, dtmeosc £ Wdeatireext 10%h et mostGeo, pr atmost Ivawl hald//Be satténtiof the
st 70%. or at npbst 60% of

t_of at t..90%
crgg%{ﬂ%” LT SRR DOHMERE t@? € persyct ipplades, P gramg catie
pre&uétheﬁ n'fasw@@om gﬁHﬁt at tRE% 19{ﬁﬁq %f&mgr&%%nﬁ%pﬁy G FAS of

be at nost O. granms, at nost rans
NOVOGeS Igrcamm ealbodm@tSOt}@Muc@rmmct hbs, pmsgram df@:m@rmn@ct a

t 0.001 grans. t t
o By PSS R A B | 08 B E 5T R0 o 3 oL s 2
xwﬁ ﬁms bﬁlﬁloé%%thbqrﬁ Po00@A0. 02 grams or

ranms. crude product, per gram of crude
pr odﬁzncspmerema)dden@ms psarude mduqdlam TAaY ofiggnosd 90%3at most 50%,

onh %% s ofscliak o ety 3% i Bl bl g

enbddiQaRs, 1200 AN bNatandsaN g thés® 0150a080k 001, @Bt MHRM05. . In'some .

or 0.001-0.003 grans. In sone enbodi ments, the crude
emhaskments.TEAN of éhe grderareduct magdepn edange fram 6900 10850091 to 0.2,
oY 3By pr 0.09-0.15 grams of hydrogen. The H C of the
crude product may be at nost 1.8, at nobst 1.7, at nost
1 6 Inasertaipneintbdimenty, tl&IAm)@hvﬁy éf tht orugle eodviobiR At magttm%
H C of the crude pro is 80-120% or 90-110%

hlgli‘f‘é Fyleash 0% frieher wa ot feadt 83‘%1 Tghariban ©avdd ierwiy of ﬂterréude feed.

f f
R S St A R
20cr ude feed H C i ndi cat es t hat uptake and/ or

con tion.of,. hydr roces is mninml

cr U S R ARy B 504 R er SRS Gitent of at most
7dwdt h{b@t m% nsISa{ mloBt %wef fiEhedi Rabstonds an&ﬁttmh@mey &led. In

i ncl udes: | east 0.001 grans, or fromO0.001 to

cegamrmnhﬂdlmgmsﬁ, dlesaerbdmsrodingtmaga bsal lietegoatamg eontent of at least 10%, at
&1 but i on

a st 0 0C o

teg 0% RO O L3S bAoA <gPienl Shire 00 ed- 0

gr anherudy/sto @6 9 Mavih kililfig dBfiehi 6¥ht hy3P0%, at most 70%, or at

di stribution betweén 200 0C and 300 0C at 0.101 MPa;
met 60 ¥eefta Wlgogonerd ek 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.
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or fromO0.001 to 0.5 granms of hydrocarbons with a

boi ling range distribution between 300 0OC and 400 0OC
w@e008/0d811 MPa; and at | east 0.001 grams, or frper/0SDOL042648

to 0.5 granms of hydrocarboﬁs with a boiling range

i str tion betwee :
B A GER R o0 PrREUE BAL pACaRD flkeraerat Jihp 003
gréﬁls er'elﬂl%oﬁ’tr (Pﬁb‘lcéram@ W&hﬁé‘@nﬁ@ﬁl@ﬂ% thé efide p@&ﬁ@ﬂha& Per gram of
grams, 0.0001-0.1 granms, or 0Q.001-
credernradurtanidereernient imarapge Fem- %QH OEégrams@m 0.001-0.003
0.001-0.2 grans or 0.01-0.05 grans of naphtha. In sone
B0 nments, the naphtha has at nost 0.15 grans, at
NS tnQorhe @dFHimdHts, e R prodeth has, poBgam @ﬂc@ﬁdd’l&o&ﬁﬂt from

&h§n1of napht ha. The crude product has, .in cert
0. élcgrammog 0.0%- @45 grappor hydrogsn.g L herkl/C of Bsrruds, pjroduct may be at

o 0 B £, R BT, B g,

Hiwesf the amlebrompms 188,128%%) en2@1 0% @ftlenkl/Gbf e stud.fOd. In other

t t 005 , st 002
ergcianie dWOBUF REP TR0 RIG0 1A0Z of B A o8 lgidabed. A
h .
crﬁ&gsma 1190 Xv@%ﬁ gbgsr%fﬁr%? Sl feel I%@gg%%é%ﬂu&aﬂeoana/or
cogsmmwn%f)hydlﬂ)gﬁngt thepro@sdisxnifiinad. grans. Conposi ti ons

t hat_cont ai n henzene na be considered hazardous.to
T SR oot ARAEIon IR CRE T WA REhes OF BoNEE OIS Igygome

enf ARG RS q%&ﬁa%gmxcﬂﬁ&ma&qmﬁt 506 '[g?e{msh aPHbin®001 # 0.5 grams

certai n enbodi nts, nap ht ha may i ncllude aromatic
ofdlydmambdss with erteiling reogmdistritistiorayf 4t mma@o ?ﬁmmtymsi 204°Cat

)91:"11 F&ﬁg?g%‘?& Bﬁﬁgﬁg%@hl tﬁ@ irrogal‘hglﬁs with a

bdll'lﬂ'@ fafgk QiSribaasH B&Qﬁeeﬁ b0 emend 300 ‘r@ath@lnBLPa at least 0.001 grams,
neta- xyl ene, par a- x%zgne et hyl benzene,

orlfrosn A1 30 Adtengns pERydserarbons stithA boibingrankg Hiskinien between 300

t hyl
ot 0 DADBR GRS ek T BT D807 908 s o
hy@r(ﬁfafbbhs i th- adeimg’lﬁahg@&i@ﬁﬁﬂﬁon Bet%ékyﬂe(ﬁ"@aﬁﬂ 558 Ty ht 0. 101 MPa.
benzene; 1,2, 3,4-tetra-nethyl benzene;

pentiispae ebogEneh dhe crude HP@M W&a @emg@mfy e RyAfiokA naphtha
copl?eﬂlzﬁgl% :0.6ddo1L B2 gfa(ﬁ%y b'O@Pf 09 egf rbﬁ 0. (ﬁ)lfb(ﬂﬁ Elléhﬁd In certain
congeners of benzene uen 0- Xyl ene,
entiidamants, ehecruﬁapﬁ)dmyﬂ len éonol.00d - Digrass bh@0edf05 grams of naphtha.
Monocyclic aro | are used q a vari et o$
In BRSPS HFARBR ARG T8N . L3Stz o) FifgLy- 1 grams, or at most
0. g?graf}ﬁ%%feﬁnlpsr @a&d& n%l?cﬁét‘ CTh@EIﬁQé“ﬁl%quésnag gackithgd

typl ca has an” enhanced content of nonocyclic
enabroglivaénts, Sram DN‘)OOQY-OdlS rgrand) Odiofb+t ks gratiseorct.0@le0.06 grhmayt of olefins

has, r gram.,of crude product toI e, content fr.om
peg 2t biGe fﬁg%Pré’HBCt 1 geine EpB0 ﬁ his: thg Papfitha b Rer oot naphtha, a
beﬁ%e%ﬁféﬁt R84 010 1N38ms, Re oS BO0 Pdrafik skt afo@fi@m@z gﬁms In
met a- xyl ene content  from 0. 001- 0. grarrs 0. 005-

cegnmqurmmtash@nmt@r}aﬁﬁ befTigge cmnidret tbatosm@t dﬁa@ablp,sxr ina

St éiéi’gwﬁ{s‘%e‘faw a0 bR G 1% erghix 107
grﬂﬁ@ &1 K49 REAAY CtohpSsitidBth e&&hﬁfbeﬁmﬁen@rmgme@d hazardous

par a- xyl ene content from 0. 001-
to handle us a crude product that has a relatlvely 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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grains, 0.005-0.08 granms, or 0.001-0.06 grans. An
increase in the aromatics content of naphtha tends to

w0 p@seeel t he oct ane nunber of the naphtha. CredBESI084/042648
be val ued based on an estidati on of a gasoline

otential. of the crudes. .Gasoli i.al
The i fibdlic he OSSR R0 POEBIRE ARl i Bhrasne, toluene,
offiiREEnd, eletd-Relchd patdaylp; tihghbadizedd) ¢-atliy)Betethyl bélsne; 1-ethyl-

typically have cal cul ated octane nunbers in a range of
2-gptlnd bergeae ol Arimethvb benzsne;dab oitiipethybbeigere 1rmehyk3-propyl

) I L5 t Wale g t .

bt T Blopy Epe A pLotER. £ AR RO SRR Bimetty
betizengte 1§, NdHietta-mdthylibawend etiiyhaehtyihethglsbedneres 1 Brdiethyl-2,4,5,6-

nunbﬁf of at | east 60 a% | east 70,.at | east 80, or at

teframethybenzanes tri-ayopyoryi-neheylsne sHbrtiwied spngenersiof brnzeae,

r r - : - B0 .
ohftpb TribobBNGR, REAMAGE RaradIHE, odhinFiles thorchf BfBeyclc
aramatied are sseglantasnatietyoflepdmoranbondudinandig saldas ihdivigual

range di stribution between 204 0C a 500 0C (total
OBk | i e PHRSREPPapce 26 desripgd bietn ypignlly Rasin enhanced
cHORBE R0 &RIAL 8¥mdifast he total naphtha and kerosene of

the crude f'eed by at least 5% at |east 10% at | east

50% Ingrertain dndaslim@89sthdgpile piloldyct hakepet gtaat oberodampiodsct, a

in th h d k f d
o3 pienioiors BT SE RBR 5 bR A0 i Hhe crude
prRUHRLS, Gor SAR EMtruddprobiut! Dihla- MRt At AN oM. ORENE oPims,

the crude feed.In sone enbodi nents, the kerosene an

0.AepAt0Reraray onQWe-Gh0§ etams. dék yride predust basnpengiam of crude product,

oIl 085, OIS IR0 B PP P PG o
cradéiprodpdithag g_eif bencsldedPprodue] a has-xyRaE caiitann ffm 0r00d.09..
|

product, a distillate content in a range from ‘
2rRme ) 905068 graapss or P08k0P0TAMS. 5 gr ams, from 0. 005- 0. 3

gra . f ONEYOR '
e ot et A pltha ek BB oh B IR PRl IR e pothe
nursbdr of thermaplybaf Conded ndhytbe vahikd bised dnan¥sfimation af Hgdsoline

5:2, . 1p sone enpodinents, .the crud roduct _has, per
pojeuial B the FU@SS-BE'&HLJ&F poto?fmﬁﬂé%@tme‘}lg@ %u@ Siog limyited 9, a calculated

o&ﬁ%‘éﬁmﬁ;fel; E}rQhJ néhtFporforPOHho CI%?T%E, %des?tgPﬁtaﬁ%h%vr%c éculated

granms of kerosene. I'n certaln enbodi men

ogharechwotbetsas aframge f.30640. (Tte aqptammumbeDofigsdlii® tgndsts rafuce the
ker osene. 1.n.So nbodi nents, the kerasene has, per .

reg PRl IR R b iR gE glane BRAR ol e ssofiar Jf cariain

cribiBentdlthé 8A8E pRoddctihaliBes Aphih a8 88d afodarfd Rfber biat least 60,
certai n enbodi ments, the kerosene has, per gram of

atdeasbd® atleast§0a0tatdeast 0. cbyrieatly, tha ogtanengmbér dfrth@naphthads in a

ra r 0, 25 grans. In certain enbodi nents,
raﬂg;ﬁé@?fb#g,z&@ﬁtorgz}&? le kerosene may be bel ow -30 0C,

bel oy soAe edfbodRhers Heru@Dprofuct Als 4 RipheASEI bfdnidlies content in

content of aromatics ofthe kerosene portion of the

hysdrepaebops baiag abeilig reege digributing hepigeenclddi ‘Cyand td0r°ediaa
“nagﬁthg bif E&B‘é%n@’%i r@ltati'% to the total aromatics content in the total naphtha and
kerosene of the crude feed by at least 5%, at least 10%, at least 50%, or at least 99%.
Typically, the total aromatics content in the total naphtha and kerosene of crude feed is
8%, 20%, 75%, or 100% greater than the total aromatics content in the total naphtha and

kerosene of the crude feed.
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t he kerosene portion of the crude product. A crude
product with a kerosene portion having a high density

wa@easlew7f reezi ng point may be refined to prodRCEUS2004/042648
avi ation turbine fuel wth4éhe desi rabl e properties of

hi gh d ensi e&}{bg{%n d rll'[é) eﬁ%g%eég tha m?y ée\;et Mol Ppolygromatic

errbo cr u pe AR

cahinas corderd i©8 €dnge mmobooon -8. srgamﬁs; 0f000m 002 8RinsD080.001-0.1
granms or from Q. 0104gnﬂ In certain enbodi nents,

greme per gtesl ofifeisl kesaseng padmashtks. esel , an aromati cs
C ont fﬂé %rﬁg ﬁ#od{lcecaﬁg H%r lrra% 8" & rr%éaﬁlrohﬁasgt dfd 1ﬁat9 881%@1’15 il range

n°sone e nment’s,

frbraso quro ggﬁii’ﬁsofrodll ®6e1-0. 56g’tarﬁ£ dmn Omsmcmgxanis, omnfrém 0.01-0.2
range fromO0, 1-1 grans,, 0.3 gr ans,

0..2-0.95 . ..
gr@man&n SQIpe %Iah%h@ﬁ%técﬂ wggbsratlp wé ker.oa@@ t) ldk?é%id{l ﬂl‘f‘a‘g?tﬂkf’é‘?’ isina
f t ontent in a range from
agéég%l% ]O&E)cgg(i? P'B’%@?lf 8?7?8\%??0 8 grams, or f ?om
0.1-Ih s’brrgr@mimdlmemts; alid @nde prodocti e nies grahhef OER prodtienit least
the c depro |S|nara efrom .9 grans,
0. 851 eraels&r 8' @ 7 SFAR SFO0 gremsoaﬁ@{) hgragwtog?ﬁmsene-
InSERag éﬁ?d?)tdﬁneﬁt? ?heV%@ﬁi%duE’cha? %ﬁm 061- V%algg gl}rg.OI-O.Z% grams of

aromatics contént in a range fromO
kedo@nl. B gpnamambasiiments,-the Bergseannﬂlas Ipnr gnaneofdfmmnmntasqmatics

the crude duct h si due cq of at st
ot S 5D Hoh. af Teadhel £ Bt o Sl O Gomet, g
erﬂ%cﬁﬁleﬁ@ 8h& ki8St 986l pet Praffbtt g dkeRORAATRAIE cohfRBt in a range
crude product has, per gram of crude product, a

fremd). Q& gr@ms,emtfromoat%gtarl@ 1 grams, at nost 0.05

0 e b g P R B o olPSb

" beéRB) ot rbr?o@m B0l Aitcfeasd MahE Eatfient PF Bdueick 85the R€fosene

gram of ‘crude product, a residue content in a range

, qm@mrpf)thg GOWie prafiugt ‘@n@ﬁﬁg) ingregrgloel dansiyp gt zedyce the freezing point of
h1 n_gr%éen% Q)?tl(% (?fn[ge 01%5% gro%ét O Qfhag mc gh ﬁ%%sene Sqortlon having

cru pr oduct may | nc

. a highdemsityeididve ficatiag point mapn bs eefinednd prbidoenidatioh torbigkefuel with

pr.odu i ncl udes_ from grea an.0 granms, but |ess
thF st }ed?f"%ffl’%%o t R IOgRIEY Eo&ft}affza%sspm

QL9 ARbaGhHS a0 crGdd Hlodsdt HBE e ot %1%31 Hertid duct, a diesel

pro uct. The catalyst may assi st TS i zl ng
contand & prange bmdlib0170.8tgrans pofromtl. @0 4 eddnos. Bnroeetammmbodiments,

cessing fa I es e cat aI I nhi bi t
o 1SR orber BT B e B P ca AaF P it Fatidbl ey a least 03
oraRBAdrak 1Ak (ﬁ@gxlakﬂs' ?ﬁ s&he EMBoGIfHR, ﬁ%%%é&lthas'%e@ rgHQﬁof diesel, an
product that I'ncludes at |east a portion of

arompti¢sy@ntentin angaifromd). lﬁrgnmsﬁeﬂoﬁcgr@nm@m@é 0 5 grams.

| ub t / h d

e B0 o e RSB 2L AR U Sy Bt a v
copfeds L Rnsé fr@mW@OOlg@99 SRS Boin). 00 100 @Cgl?arhi" ®r ‘fl‘éhﬁd) 1-0.3 grams.

product nmay be a single cat al%st or a@g@ural ity of

Incmrtalm;ﬂmb@dmmés chet MG Psqontast it the ceydle Iprasict igrn aregngeifrom 0.4-0.9
recursor. t t he

be a y st vert.ed to
ey P RE P Rl e R hr R SR P Sty e YOO has
pe ot of Ve, aaRtahdtich Goenilib b rafzeBith 8At@Y9 Wainty, 013€0.8 grams, or
catal yst precursor.
0.5-0.6 grams.
In some embodiments, the crude product has a residue content of at most 70%, at
most 50%, at most 30%, at most 10%, or at most 1% of the crude feed. In certain

embodiments, the crude product has, per gram of crude product, a residue content of at
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The catal ysts used in contacting the crude feed with a

hydr ogen source to produce the total product nay
wa@s@sssiern t he reduction of the nol ecul ar wei ghCT/UB20041642648

crude feed. Not to be bound7by theory, the catalyst in

OB s oL RESTL PP BB T B o mosc o0

grhrlk, Qi elbst 0@0§1§1ta|rr£%n010eft nkRs 0 00( beuths TAasMe edibodiments, the crude
Br nst ed- Lowy basi c) and/or superbasic conponents

in
product bas, aeyamn ahezudsinsedust, aggsidneg eqnient ihe rangy sy @.000001-0.1

e Cofic 41 Biels GRORD BT abMI 6 BIRS, (ELRARS: ©°
enbadiseeRtembotifieentg tial orsde prodact Ty iacluad Msléast Aipertib®f the
cat al i/st i ncl udes a conpound _t hat cont ai ns

catal yihs I somme rploeimenis 3 (ade profugtigel b@ﬁsrf&%greaﬁer thepd grams, but

I
5k G oy WOORAY1-B0t Dk PO TBS Bl e
grivai djhfudefprcbdmzt t Tleenatdlysd maymsabt(m)staﬂ)mznﬂ@thb otwdk pm:iughdiurmg
of sulfur in the catalyst Latloo

tranPpT o 9AC e rasmes: lgmr?%ﬁsi%chg}meéaif §oqtplyst %}h@élblt corrosion,
mﬁrr%?a 19%%1, %?%/opmgregt& wé’tér ﬁéra tiba gﬁmﬁ%ﬂhe Eﬁﬁ@ ?Hdu@ﬂ A crude

es nm 'norgani c
prﬁilhmn”ﬂsalt inclyde&a IEaad a lpyrt@n dﬂrtlnﬂ<¢fmi§sst nElystwﬁuHhermeassikdi tngroduce

erdam - .Lond New Yor k; Copyri ght
luli is %‘?éﬂ?ng?er gemmerpigl pro CF? enbodi nent s, Itoﬁe '?’I\/S
cat afﬁéséateﬂ?é( uhéwop&satﬁlehmfed crgae Rbd eds hrdefeedral %ca

| east 0.5 grans, at least 0.8 grans, or at |east
sogregne pm‘dugenéle é@tahmpéucﬁ mmyéqeta swelereatalystdra rd@t@hbfeqf cgtadysts. The

cert
coftasiE 3 Bt By Bt B f TURLTBleSuatn B> B BREA e catatys
in ARY G nitdcfifg zbheOWhéEkyalo gfeul dhilbes cmdeafeécm@mﬁlh@ Bulfur is contacted
0.4-0.999 grans, 0.5-0.9 granms, or 0.6-0.8 grans. The

wifivibecatalysy Brecumsel udes one or nor e tranS|t| on net al

58 PR T R See

thétofaldradud oy asdist ay thetredvclion o fﬂe@n@éhﬂarmght of the crude feed.

macki na eo. 75N o, 25S50. argent andite
NotAg rbé bewpfiz@eg‘hw%@@&%t&m @ t@@%ylnh %ggaléqogab 'wr%eemay

.re%% éjﬁ‘ﬁ@%éhl%fwelgﬁ Pt bﬁ&eé e 9151’51@ ?ee‘aﬁ@ougﬁr%' 4064 | bf Fasic

Cu 6FeSn er nbergi t

(LekifFeas RS8R )Broudtal-Cowsyr basie) @l fespaibasit mombomwts( inel®) catalyst
hotite.(Fe

Eplaplgs ot LSRR B e Riss A b Bieiefogt3 pasa propertes

inSIQ8B 2MHQd AR AbSI hdrbig. TMS catal yst includes one or
nore transition netal sulfides in conbination with

al kalhi soneteaib(oslﬁmenéd, Keel datadyst tora RMiPedatallys) The TNES catalyst includes a

d
coemonﬁvé 0 peaif S EanebouT b e, o Efs muies bt Bys smplcaton,
shedfahe GARN dhahethiofulitledin fitd MASathlyst ivdekmindd by adding the total

ﬁresents al kali nmetal, alkaline-earth netal or zinc;

teqfthswansition metalfsite theriotebwaight @Mf@mmﬁﬁ gatglyso Ayt atomic

rafw BB PR o bRl i o Bl PRRf by 15

E)?amp%'s GHitmkiion aletad s@lfides hey Be F&indhn alnbagmgﬁ SulfinCDe R,
tol, 0.1to 0.8, or 0.3 to 0.5. In sone
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
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enbodi nents, the transition nmetal is iron. In sone

enbodi nents, the TMS catal yst may i nclude generally
woemdemikal i and/ or al kal i ne-earth netal s/t r aPST/UB904/042648

metal sulfides (for exanpl 93 bart onite (K3FeloSn),

vumte ( erfi 6 1,.9C
o5 5 Lt a6 DREEcqeelit has,per gram of
ca@eﬂ t%to@ﬂ)é@ﬁt@htt&" cﬁlél@i:ﬁl&estrar(sﬂﬁﬁ)rﬂétal sulfldésQA8 range from 0.4-0.999
odi nents, the TMS catal yst includes bartonite

grpme,dhﬁ@&gnam;mpwa?rgr@mﬁte prepared in situ may be

Gyt Nt Pl RAE e P bR i b R B ARG, Blamples of

trdiRRioneh & QI RS Qﬁdl@%iadﬁﬁﬁr&iﬂl@ (Fd:J}N&p_;SE) stbicte (BRL NI, ;sﬂﬁ)
TNS Cat&'ﬂﬁ may i nclude at _nost. 25 at nost 15

brgyeites(FeaiNiatCam32), magkinawisF surplioesSo. %a@@ﬁhtaperﬁ@pd%o

. QF : T, | yst
CHERT 8, HOTRINR CHERSS fros b BRE e a0,
(Zanb 38 59), irﬁ)o@foaﬁiﬁe (ﬂugBebsmrcﬂlaimEr(CadeSﬁfSsl&fbr@hseag’me @gFe,S;),
the TMS cat al yst es.of support materials
PR CBbe S ot AP Wi STL Py P GaGEs sSIErap 0.17)
héﬁﬁfe%ﬁ%hté)@fl%'z O{;% ng@ er| als, zeolites, or m xtures

ereo nts, the TVS cat aI yst is
s ubsknasotrieanhyodimeres, the TMSecaialyn% irelypies ohe naterd tadnsitiofmeetal

st honbReien rish alkal eialshRaling FatiA aietalts) Aing, cogpounds of

ZIH& >str &H&t%uéshﬁére@ff TRYIMQ re&ely@t NG sBfne IR dIRERS irdir8Rnted by the
sulfides, binetallic alkali netal-transition

gemetaé bhezmulcall fomsyla mcﬂﬂs%b]avm \elrmcb At represéntts alfralirptetdl, alkaline-earth

fides, .transi |on r m' r -
LR Mt Bl TS e S gofiedS &4 pEihe Pgriodic Table
arfélcg IsisafuRf Af BRndt Miol ofr)ﬁtb @|1§ ) a RABPABANG.S to 2.5, or from 1t0 2. An
al kal i ne-earth mnetal (q}%o onent, zinc co onent
g

atenily 1810 af pin ¢ ion aghn 001 £0 b70-iria &, @103 Faia.5. In some
CIﬁQr&)rH%rgle Pg {ra%MOnTM&aF tn%l yst may, in some

esen as an anorphous COﬂpOSItIOﬂ

not Hh@oﬁeteafhioanhmsg Ity TRliSf databgst ny ik adganeesly knowa an&h :
enbodi nents ¥st all'ine part| | es 1Qf the TNS cat al
angr/abiralingearth estady trensjtongnetahalfides (fog example, hagont Feusi),

t t
rof Al ErS SaRght Er%@ewm?&%zf o Rftorditifnpet 1S
(KnBehCap S 0k, 7):,1 and/oc bc@oﬁaalmQNaFeﬁhé{;gﬂ)y)s tlalsbing embodlments the
Ipjértl | es f ge TVE cat al y.st vvli3 %@nerall b
alyish ! dPFI a%ed’é?% fi stfp Pagt F%Ri%%ar Waﬂ“i“ may be
refRiclt6 59 syn@llléfﬁlHaﬂ@m@@rﬁﬁm@&xﬁi/&%)ynﬂ%h@ Bart SHRIERAHNEES SRS as a

zinc, or mxtures thereof may be prepared by m™xing a
TMSfo‘aMysentthammllhndsaﬂfesaﬁ@edhcnezed wat er, a desired

o SRSk TR Bl 0 95, G A1 30 IR 15
ARl Gta8 okt 1 ERInYSMipport mRkal pé%cﬁt) AN $IF the TVES catalyst.

carbonate Zl nc acepate zi nc oxal ate, or m Xt ures
Tyiealkyothet IOV @aiiaiyat Tastrya @25 Trensne00Pstod Orgrgmpe).0001 grams to

1§ hrahor R reR T Ret &Rt iy S et LRl Support
mhfeﬁﬁ]l% itfhdlt @by BRtREd Withdied TRIStcatillyst iicRideBYfr&ory 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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calcined at a tenperature ranging from 300-1000 0OC,

500- 800 0OC, or 600-700 OCto forma transition netal
woziodesrset al salt m xture. The transition netaPCT/US2004/042648

oxide/nmetal salt mxture nd9 be reacted with hydrogen

to f .red cedlnte di ol.id. The addjtion of
bm@@ggﬁf fﬁ 131 . IVEF FalpRcedrmsitionngtalisgifides,

trQrEs‘i’tYdrﬁﬁetﬁf‘oﬁd&seélsm%éQEhe?éof%%ef&ﬁiheﬁ%sfd%gc iagmgghgm A

metal oxide/nefal salt mxture dr ogen
partien ommefaﬂ(ahanctal(s)rcoﬁ@on@atmmlmetaarthImetalfs)mempomnt zinc

nmet al / met a
RSB 2 ReohonS i et ekl sRbe HEBpchehSHtRE s catalyst
rrﬁ?hﬁ'somb')éﬂfb@ﬂﬁﬁhn@éj db gtéaéhtrmn BRoRHoh® wfﬁqos@ﬂioﬂot detectable by x-
erature of 35-500 0C, 50-400 0C, or 100-3 0C,
jifegction gFhigesssur e of 10-15 MPa, 11-14 MPa, or 12-13

r eac{lﬁl Sté)ﬁlseh%ﬁ% gir“g?elﬁg’ncg%g OOdarrgae%?fth 3@@ ﬁ%{a’taiégaeﬁﬂ/or mixtures of

ciyEt@Bmb hertiefes OE HECTMS c@fadyst BV afarfidl@WizE of & Rbst1eYBChEost 103
gas used to prepare the internediate solid is often

Aeﬁamgeédw &, at atveost d0thelnatswpl practings the phrtickresizeotdbe exystalline
pgu'{lglgg‘bitfhg Q"I\@E%%lg%ﬁl rﬁen&gggrbgassesg 1?% ernmedi ate solid

hrough a 40-nesh
si eVEhM M$ autdtysretiat ileRes alkhl n{mg}@ eflikdlint AR eieddl@), zinc,

solid %/ .be increnentally added to a_hot, (for

cmRapfivof Zing oee)lqusahwtﬁv@mraparg@ by gixing jgntficient emount of
déjfon%ﬂ %&ﬁ”&’@éﬁﬂ%& aftlo fansi[ﬁ"oﬁ tzﬁ 3§de ab Ph&irb® amount of
control e evolution hear an uctron o% gas.

Caluennd i1 F2reatal cabonate(k), d‘telmms Is2inteddd Ioaaldte@,e@dsluhimatl -2 metal

rovides a ans to di ssipate the heat of
%tﬂt?(ﬁ?r 7P FHBANAS FENG RO RS, ?wamlﬁa %@v%qe@ thereof i fosmep wet

I I o
pa?%aslzﬂég%%%g%gnﬁg?&dﬂl%ﬂta{ Q%ﬁgﬁa@% f}oglgzg)o %g@ @& 138-250 °C to

foTipai treabitipn mietal wixideéatt niasira B trimgionandgel akidy/salthmixiweamay be

t 100-500 OC,. 150-4 - 0C
e AeAREe R g I P00 T OO e REG00-Zf R form a
trARIRAURES] Ixidd/meRl sdtUniauR. e thanbikibe ‘Ehefteﬁ oxf@éﬁﬁ&glesﬁlt mixture
sul fide and/or thiols. An amount of sul fur and/o

may; be tpacted wpbihydsogen o Famgeretluenchintenneliate selid. ?heamidltlon of

B B o005 P\ R 0 ) oo

hyﬂ&bgen% the tmhsﬁlah&neté}\fobcﬁie/rﬂﬁdll daltomix@ihret 'H%/dl‘@éﬂ be added over
nternediate solid to the diluent/elenmental sul fur

1479 %Qﬁré or $:40 pewrsite thegragsifipn metahgyidsangtalsak AN |t<yproduce a

gy (1 b EPSIR R0 IR I8, AR asiion
mbehpperdrmed af ptengterdtesitt 35-5009€, 5@400 8B56r DOLBDICE, ant 2 totl
the final tenperature i

s e VAR S RSPt AR e e
t
1A HERtioftdrferdifi bcbtiofl of RENnG KAX. PbcStte o AL eas, andlor flow
ratpeofeedbicag gas used to rpoarast the mtemnedlatcasrgml i ofien Chah@ed fMé‘uve to the
OC.to facilitate recove

0 0C, 5 f
a3ty of i R0 o Mo xidR Fh FoDed oA iersgljd may,
mlgsme Ieﬁmb&hfe%tsl Be %S%thar@%neémm&@w AR hﬁ&

| uent using standard techni ques and was
I easThesceqhmed igerneefdiagie badid roay be mgreamhtaélmaddéd)no achad iffok example,

RS R0 B0 RS PSS By misareat

rafeltga6@dfdl 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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techni ques. In sone enbodi nents, the catalyst is an
inorganic salt catalyst. The anion of the inorganic

w@2005/0¢@&val yst may i nclude an i norgani ¢ conpouPif/Usav04/042648
or gani c conpound or m xtuises thereof The inorganic

sal t . cat cl I kal,] on al. i o
may melu gfr\% @1 }%Jalﬁlzg lange distri 8]IJS (()jtaat li)easi]a L(ﬁ‘ﬁc a reg?t 150 °C,
leai20@sC, @4 dwéast mtfm ’B}Qilédll@&ﬁe didldhehds ddikhg A@8¢ aiseibution

al kali netal oxalates, alkali netal formates, alkali

batween 109y300°5: 430-480 Kl arRO0SR0CH. Mo same embodimgnissthe diluent is
Vﬁy(aar%ld/ d(gg(y?egF%{ r?llﬁﬁ;é ggm?ﬁl%(ﬁ)ihﬁﬁée bg{e%@ Inb{‘l%nﬁ@c% th gg&%gén sulfide

aridﬁirahlofsu | A flesunt of kidhirnadeasiur rasetx@bumiseﬁ@t @8ge from 1-100
kal i neearth netal_ oxal ates, al kaline-earth

mP’@r/‘nﬁt?é)smO]&ka artmoleis 1A-30anales Passd pndhe mof eSﬁﬁomr@@s 1-2

BTl pIPCORRLE 55k s Ll 0
intéOnERbHO1TS (dHhe hﬁﬁﬂt&ﬁﬁdﬁ@sﬂlﬁhﬁﬂﬁﬁ%ﬁs@:ﬁing mixture may be

mgKéCCBZRbésg_;tQé) afin MZW%W%O °C, or 300-400 °C and

m%%%ﬂ%%&%%%%&%t least '%/6181&'5 or at least 10 hours.
TYHEOe3THEA DAk MPs R2O08 Eoadntaiiz2IGo8 Fh¢ @) 12; hatkZ 63068, or 1.5 hours.

A See 6 KB A R R i RIEH B B pEL Ayt mixture

mbP EEBNRAB AR SR Ire K2R 5@ &€830-90 °CafrGo)gd °C to
m xed with a m xture of COBZRb2COBZCs2CMB8.” I n sone

facifitedeliageyary of tlh@aiab@t frami the guxtures akhgl syﬁtmwmamlysé may be -
.0, 00001
954 i pRRe s R e e Ean P el Ao B dues and

whshbd nkith) at RREt dlicﬁﬁﬂ)t@f)f 4 IOV BN E sl Bt (R kRdny] dlﬁb spehBe, heptane, or
i norganic salt catalyst has, 1n sonme enbodi nents, from
hegragg) dprarodyes the J3ES eafakysio. e GYE eatalyst mep bopewdered using standard
te&{n? or 0.00001-0.0001 granms of lithium calculated
e wei ght of lithium per gramof inorganic salt
Cat alnyssine ehtbodididnad, thessatxdyhit isemt inorganicisalocgalysic Belanion of the
. catal yst includes, one or nore alkali tal salts that
inpreapigalt sa2lpiaReY infididg pn m%gﬁ%C%{lwge HutrgaC gpmppund, or

mb&@s! thtfeof, Aﬁh@ﬁ?f@aﬁlcrsaft cQta%fst ﬁ@lu@é%ﬁ#ﬂ fa@l:arB ggg al®Hli metal

atom ¢ nunber o | east to an a aV| ng
hyaino:adespralkaln metad hydyideat akali ietal dides, ralkadlrmetemm(ﬁidasmikai; metal

achimiss, iFat PG eraties. QUpl et dpites, afkal st ooials?. alicaline-carth

métlak@rboﬂz% 2d1RalinEartBHRAR 1§ droxitRs | AMRAIBRafth 3kd] hydrides, alkaline-
catal yst may include salts of sodium potassiunj and

earthimataliamides;, hikalies-eaathi roctof svéﬁxthsmikalmemaﬁhsmtalmpﬁetemgplkalme-
in a.range fr 0.1-6; theratio o u
coprfigh s Bumerath el oA kalRGrH pftal SR or

mB@lRSHekbdFt 0 rubidiumbeing in a range fromO0.1-6. In

anot her exanple, the i norgani c salt catal yst includes
a soapiganisasnlt catakysts insdedes bituae Betl limijgck th, mpwareabini ¢

r(‘g‘h ﬁo(?H/C%%?—L OHRRAVRIOH, LI RO RoBH, MK R0k,
K,CO3/Rby,CO5/Cs,CO3; Nap, O/K,0/K,CO3; NaHCO3/KHCO3/Rb,COs;
LiHCOs/KHCO3/Rb,CO3; KOH/RbOH/CsOH mixed with a mixture of
K>CO3/Rby;CO5/Cs,CO3; KoCO3/CaCOs; KoCO3/MgCOs3; Cs,CO5/CaCOs; Cs,CO5/Ca0;
Na,CO3/Ca(OH),; KH/CsCO3; KOCHO/Ca0; CsOCHO/CaCOs; CsOCHO/Ca(OCHO),;
NaNH,/K,CO3/Rb,0; K,CO3/CaCO3/Rb,CO3; K,CO3/CaCO3/Cs,COs;
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In sonme enbodi nents, an inorganic salt catalyst also

i ncludes netals from Col ums 8-10 of the Periodic
waaismeeieconpounds of netals from Col utms 8- 10 PET/URI®04/042648

Peri odi c Table netal s froﬁiCqunn 6 of the Periodic

Kﬁael(sif/ g/{ﬁ({f? )3; {gﬁﬂ?ﬁ/{gﬂ@é&zﬁﬁa bﬁlféxetfl:?vgm a mixture of

Gy&9dgoicl ude, but are not I|mted to, iron,
rutﬁnﬁgin% cocglt or nickel. Metals from Colum 6

i ncl Indemetambodiraenistthe inatgastt b caalysbentains sohgss 906 grams,
I n sone odi_nme

L

pR@REY ofirok@nid Rt cafaiytt. OThd MeralY saltSalalysERdsainysdine eJn*Ibodlments
certain enbodi nents, the inorganic salt catal yst al so

froc grems, glash tswiOgieerames . QRI00RHS. wllgr@mam PA9PAHA.0081 grams
Co
of1 &ﬁgﬁ é:glﬁg apeﬁ as tl%ea\gélght &ﬁ%fgilgﬁl %Erogr rﬁtun%ggh%c LA J:attlgySt

Non- Ini dérttainr@ntﬁxiaﬁa{tgm@ﬁorgmlahalﬂeqtﬂstﬁ ihd16ded @@e bt fldtdialkali
' pot assji um OXI de (K20Q), cal cium oxi de

d
mgféia@?ts(t MW abixnefal With segtomis Ramperfgh Iiast dalAn atomic
ra{éggg% % ah e;c/a{l ?ﬁﬁ@ﬁé%@'&t@g@m@g&g@%@aﬁ ?eg%tr 121)%0% aﬂ{ahéﬁtgl’ having an
ateMnI ﬁinnta:m @reS% )hanBrll;un ﬂﬁhd_emquu?iemtd,afs ff wfangé(ﬁﬁﬁi ®1 to 10, 0.2 to
gl ass-form

6 6’6 o@dtz‘f"]gfﬁ’sth? fr%ﬂrgaé%a%tl CQ%%% pat o %maorg.aﬂsga@awglf Fgrgrample,
thB ?ﬂdrgﬁﬁc saTtr&tdl%‘i’ b Qh&uc?@éaits @yocﬁlﬁﬁt ﬁ’dtﬁkslu ran@ hﬁﬁféh% with the

I nor Ic salt” catalyst:from0 grant t
ratio 006@1Hdm @o Pdtaspiembeingin 6 r4@e Gdond 0 065 tkyfrmtm otﬁﬁodmx)a to rubidium

haIJdes Sit] ns Ih t formglasses at . .
e kel T e gt rpteS gt g e o ingzange from

0. @-)6 Hﬁ%&h&%)@ﬁ}pl@ihe%&%ﬁﬁé SM@E\EtXllyé’tQh@iﬁdesQ.{soﬁi’un%aﬁ AHdes

thereof. The inorganic salt catalyst g be prepared
pajasisivgn slltawiidiathe ateseis mittuelssod oy toepmmshm einglizsd range from. 0.1 to 4.

anou onent of the

onbiriglie B riRR AR sl WIS if i ndTies Atals from
CENAMPRELD dfithd PértbdadTlAHE, cBHpYeiidsZifebtals ﬁﬂnp@aafnns 8-10 of the

enbodi nents, inorganic conpositions are dissolved in a

PegigriceFable, msitale irampfﬂ@lunm& rthe Periodi¢ T ablp) eommogads of metals from
Cc:;\‘lnmla}ﬁ%q(;t)thérﬁelfl&ﬁ '&%lgﬁ%s"‘th&ggp 3@5’&1 s%n? @ontgms 08 10 include,

Xture e SO ven e renoved using Sta

bus apaic lindted tedtum, qmmudm qbalduceaiddt Metalgeerh Cobahi 6 include,
catal y In s enbodl nts, inorganic salts of the

bqt ﬁ@r‘@%i‘ﬁ&tegé‘i’atc iy, Golyhdgnue. T TERISHSr IR éeme fGogiments, the
Rrshit b4 lfyg’ﬂ'lﬁc‘:lﬁdt%qpp@rSt ﬁgrgb,'tgfog?fi 1G58 B e?l er%(ﬁgel per gram

anpl es o supports i ncl ut are not
ofznorgamit sait oatalge, cal ci um oxi de, nagnesi um OXI de,

titani um.oxi raotal cite, alum ha,  germania,
i 0B o karboigmenes. B tnGrengii sat SN R: Al Ok thetal Xides from

C @0 SV arXdr & 1urBf 43 BF e Weiddic hea'bfeOfMetbﬁ fﬁﬁ’ﬁ'@olumn 13 jnclude,
enbodi nents, an inorganic salt, a Colums 6-10 net 1

bud At/ et lisited ﬂitp(hom @faluni@oi. Mhen- Emiiﬁlgmcamlplmﬁ nfeeal oxides include

Pt SRR, Reteiit GRRE Ko f, e frade (o), BRSNS oxide
(ALOs).

The inorganic salt catalyst is, in certain embodiments, free of or substantially free

of Lewis acids (for example, BCl3, AlCl3, and SO3), Brensted-Lowry acids (for example,
H;0", H,S04, HCI, and HNO3), glass-forming compositions (for example, borates and

silicates), and halides. The inorganic salt may contain, per gram of inorganic salt catalyst:
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heat and forced in and/or onto a netal support or
nmet al oxi de support to forma supported inorganic salt

W@ at08loysr1 A structure of the inorganic salt CPCHUSEN4/042648

typi cally becomes nonhonogélous, perneabl e, and/or

nmobj | e at det ernj erature of. .l t enper aj u .
i DS h D )l SIR SRR oo st S Fasces
b)Sdoinpfekitiofs thh for Q498 Ut GerfipdrhtufeloRlay Rhst MBY RGO Bnost 1000 °C; ¢)

di sordered without a substantial change in conposition
L¢wigacidsahgirensted-Lhouy adédss onposixtitgsthsteofhe salt). Not

to bound b heo it.is beli,eved that the .

| nor Gaerenitsals SRINt wap bt BreBEred S e g ioiqus: For
exefiile, didetiniCAt01R LIERRA cofMEné of iR datiljst Ry cbii®ined using

[ norcgl%gl c salt catalyst increase. As the ionic

stefidarchpibang tesbrignesd(forexempleenilling apd/ar pulverizigg) dgether

. J .hr L por i C l t

QT oSOk ol 1 BB ARG R0 i bramte, water o
sulitable @agknic sodvdnt)Ctatfany si inoReinhieainpaRitioh/sohenthikdeel 86 solvent

and/ or hydrogen squrce through the inorganic salt
may befemeyed usidgisipngdardsaparaipndechniques t¢ produes the gnaiganic salt

en the inorganic salt catalyst and the crude feed
and/'or the hydrogen source. An increase in contacting
ar ealnaothe@mbodantrity, inorgatiesalisfof theeinbrpaniganit catakt may be

. catal yst. may often jncrease the yield of crude

mf)‘i‘rBH‘@getd, m'ioi _“PP%‘FB‘?JI ?HWPB?“MP%@"&H]GF%W% Wkamples of

i SHOIohAE Hu hi¥l for Anflda RY 2irkbhi BRORHL LASiubTo1iBE rfdedum
oduct relative to the sane properties of the’crude

oxfide ditanDirs oxilles hysfrotaleie, ahomipangermsaias irarmbally,stickel oxide, zinc

1 oﬁi{; gg%gfalg? gﬁﬁg%ﬂ%@g{ hgiaﬁ%%ﬁmﬁ%%étﬁm&%ﬁ F]gl/sgrrngoe?rilbloid}rg nts, an
- in612BRid Ghl\Y CYluR8 SLINEHBALT andRirRAQ@poh AP o B LBRASs 61 BHRtal may be

i nspection, x-ray diffraction methods, or conbinations

- impisegnetstl in Teesuppert.oAltauaRtivaly, deerenmic naltsohay bemeltédser sofiened with
el ) o RS S P SobrySSE  e  appored

inafdEnio s2lbdatdi§st. t o0 Ebner et al. A TAP system may be
obtained from Mthra Technol ogi es (Fol ey, M ssouri,

U. S.AAstructygeof tigangreanicspld catalystiapisally beoemes npnkpmogenous,
- -H00 0-
PR Iy ol B9f: ¢ Aihftned tohpBauce B icliprofle ee yhen loss
of 20det @cOCs irathd catalyat stactumen Tl dorg@n@ssalt catalybt xait Becbahd 0
1 x 10 8 torr. The tepperature nmay remain constant
isgred withewiebstaatia) Chafiee i BAMBISIEIEr xgmplge without
deE@rHB@éi@ér%ﬁh@%algh Kot fPbLHUNE b?‘?fléorf,q{ i@lb%ﬁ%ve'driﬁ{tqﬁesﬁgrganic salt
gas  em ssion fromthe 1norganic salt catalyst 1Is
catabys bemdhes Exsanderab(nodbilg pwbhen diktahcas\betweenfiomm tilelattice of the
. I norgani c salt. catalyst include carbon nonoxi de
ings R TR e Ry e O BREG TSP ORes gl a
hyliRSpeh SHREE AlayBriAdatdMhk Gish @R inBfdaRfc!shRRata BB Bead pfacross the
increase) in"gas evolution fromthe inordanic salt
sucfaceadfytbe inosganiat saditcathlyst Raymsattter @dh¢ orude feekdend/or hydrogen source

t t at Lch t N . ic.salt tal yst
tiBER Fsah oG e GRS el e BT ol SoN A e ks ERH the
in&pa@Bsilt €dalgasnh tiRNerhiefebd S DSNHE h@okert Rhddey SAn FR¥alENn
detected over a range of tenperatures as determ ned

coptariieg araPandrorreadiviiyasganfahe inorganic salt 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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or the tenperature range is referred to as the "TAP
tenperature”. The initial tenperature of the
W(bewp/@ﬁnvure range determ ned using TAP is refPBCT/E820040042648

- as the ' m' ni mum TAP tenperésure" The emtted gas

in cti xhi bi t.ed. b I.C _Sa
mighipd ey o omaat g e FEplvdop R shof B Fisement
mEtﬁH&e 'T@H’l&h@chl%@sn Q%uﬁlrlﬁﬁie@@&h &Q@y AEfradiir hOBo&C or 86mbinations
00-400 OC. Typically, the TAP tenperature is in a
thcraa@e from 300-500 OC. In sone enbodi nents, different

O ST AR B A BB b At A8, P

N&se '4}696 At PiEBbnelRealeOE K 489e0 Fledvde e A1) add@ 261,183 to Ebner et al.
ction associated with the enmitted

AT SateRomapbe pbleingddeam Mithem Eeqhaplogias £k M I\Ay8§¢lgrstléﬁ A.). The
o RE R Py bR oA SR Ao Rl Bbu e 8R0S R, or o

400eiCs aseh@iting @416 in MEINQE Hoas10-§@8€ sor 24 AMyzindat & 9BSm in a range
thereof ., fromthe structure requires nore ener gcﬁ (t hat

frorg 17pHE " fie étx)lo |tArre The SSPRAEREEF TBRRY/ SN snstaat apdéor ipgfgase as a

S t 0

fulﬁﬁ?og%i 1n%5 &&flger fp érgt}lyie@&ﬂst a][ gﬂtar acr:lt?cﬁsragt c%\%&%lt Mlc?e%ﬁés B emission

frora ey 1nt>1(gﬁma$8h) catalysois ,mdaﬂu’rsd eEmIgp‘les of greescthal dvplve from the
required to rel cuI and/ o ses from

ingregmis §ply é%t@astepselgawr o ﬁle{l%l e, ¢ 8n1dmi<§de i\lygﬁsg?ﬂ» iWyaer, or

mBJtuﬂleﬁlére%P Of R teBRRrdugl 8ANRRN h @ﬁﬂ&tlgh sQaHemease) i in gas evolution
crystal structure’is typically greater than a quantity

frah theimerganid/selt cgalystis Ide‘asfedl if qomsidereditg hé thedemiperatire at which the

. crystal, structure at .a cted tenperature. In sone
@F%Blﬂsﬁ]éﬁﬁglysé’eﬁwsw g goci ation of the inorganic
sal t1nGailetibod iRty @n MIRRYE Gf efitted 2R FOnt ﬂ@ﬁh&gmﬁ@smcatalyst
500 OC at a heatlng rate or cooling rate of 10 0C, as
maebedettotedioes anange ofiternpsrainrasas deierninedysiag oM. nEhedpmperature
DSC met hod,. ke 2
or, tgeh% g{alﬁrg rar{gg ?96 edrmP%(s) W é[%;l’e{égﬁgxea%r% "f‘h{ ﬁﬁt%atl temperature

oflth@tcaiperutae ead detefBinedusing TAPORIefoRs € to/atthd timimiguinTBAP
first heating generally are representative of
tempeieBittied wat er and/ or sol vent and may not be
reprgse
exan@?e é?ltllgg(g g%ylﬁgg‘ég)?lv%gﬁ)%te@ By g#o?%&% %gﬂ %@%stgr:r%lrltgble for contact
whiy dicaide deeglds € TaRytemperatuad tayge fronr 119e60HHC2200-6A) °C, or 300-400
JLypically between 100-150. 0C. Th transi tions observed
GQu Ym@albh@effo%ﬁ fCRPCRAHE &S iR c’@ﬁdgﬂhe& ﬁlﬁaome
erfidURERE rbf#fféremt&%lﬂa@ﬁfon%f &hﬁ@l@%&éﬁxﬁ@ saq{ caftanﬁs@ag@éﬁubn gas
at transition” refers to the process that” occurs
inflbetivns,rhohé ptedl ffaehe CAPdesmperdiioas. at ons in a structure

beco di so when the tenperature ,ngreases

oor 1 T @m0 a0t fatoh e GBS hEh Bl fo il fEREted gpo may be
arl 8icREALSSRe BM@F o2hE ﬁﬁﬁlcl’g@ &0a BRAAE Mhﬁ:‘ﬁlrémﬁ{ QﬁlgﬁIyQH’&eﬂed‘ crystal

a structure becone ndre honpbgeneous wh

sttmatqne rtlaet i lun @am@lﬂsera@g@emlﬂm tightly hssoggtgdam lybase ofiipnss oredecules,
di t f th
SR 0 LA o O ape rieRg L obfios Bpererbr G fipre

heaf)e 16 %%61&&%&&@& saﬁszureﬂitﬁlsta@am lafdodia€edab ch@IdBERds $irbngly as
range at he heat transition of the' inor gani c

iopairta lighlaloydaredenysiakstangiurggDue 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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second heating cycle is referred to as "DSC
tenperature”. The | owest DSC tenperature of the

W@ eospesmrur e range during a second heating cycCPET/US2004/042648

referred to as the "m ni numDSC tenperature”. The

inor ani c, sal t cat st mayehlblt heat tr i on
sttt Aeiet Bttt fiat s cwmey o1 o e Bostesiearc doum aduehiy
ordéred lchyseil sﬂrﬁ@ﬁﬁ%ﬂh%l@&E& tdnf}ik atﬁl%nt ains inorganic salt

particles that are a relatively homogeneous nixture, a
shapka sofnetdnéﬂOdanta@slmat aft digsoviation oftbe ireagamb st Gedyst may be

d b | ati
ol & R Aol gl E e Rlng ¢ Br Bl oRL0 °C, 0
ddté}ﬁﬁﬁl@lhsﬁ?ngsﬁalffefbﬁﬁhll sﬁ:la.ﬁﬁn% Balarlﬁl%{eﬁt InVe?DEC method, a sample may be
non- honogeneous m xture he shape of the peak

hegtpdge iadirsidenperhturs gpolad ybmefdtempraﬁge,aandéh@matfda jengnd time.

broad. An.absence o
TY RS TheaRd HEEAL Y Sk KRR sor QARG sl BRA R nl e
water ii8) @apBehieald iy fdidesegroanthtive Bptcdlebll of diRDEIRt osA Wor
of a heat transjition gener ally indicates that the

example eaily abseryerbhent ppfiyingorfs moist eudipdedigsorihewyiganerally
ocAﬁr {;' %gﬂ‘é‘?e 1ca11}t7 Pﬁmp eeh, {)(? t1 55’ o¢ f gtrh{)]s%%}asgdbg%r%eé lc:lurmg the

colbﬁﬁgt byclaam!he @e@ﬁa/h@atuag &R pdrdub thechat HOiERBatiBE of the sample.
decr eases. Hompgeneity of an inorganic m xture may be

r el attéagt transitian”irefarsgo rﬂ@mpragesefthatt hecm\wh@ngrdmdtm@lecules and/or
at&lgé( FI’P{ &?ucttd: g B%cagﬁé B0 d¥¥'e%l] gvrhgn & t% er% re?] g{c?%s% (;Hgmg the DSC

an@bfstse S‘p:oaldtrmmaﬁi’ foferss m@ﬂﬁt’:}ﬁ@&s@ﬂﬂt &d&arsaﬁlhdihl hifleBiled £R1/or atoms

. correspondi ng ani on i ncreases. For a series of ions of

ing; SEUFtHFe Raqamg arore Bompgeneans When the rt@amy@turee%qgretagea dyring the DSC

en t

anghgﬂt %ré lscgﬁni@%ﬂﬁ (ﬁlﬁlﬁﬁ% tgl%?%éﬁ[yc?gftg 8%&%?18:%1%% sﬁﬁ%!itgﬂfst

occntse@veonrangadt teaptraneed ihaces dt-temtﬂd ging &N tThmteimpgxharre or
heat transitio ﬁe}gptwat ures for the sajt and/or nore

T aReh T Uigastiiany i dhg orerpiesalt catplyheqeus during a
scBGRKnANEs LRI BASRHRIER mfedﬂaﬁauﬁ}?@ PH Mest %é%&ﬁ@&amre of
that include cations wwth small ionic radii tend

thertampesadundirengeltaning atseamd Imatlmgmg&rls refaired toadithe “mivdmum DSC

t.he nic sal |ncreases
tegPa e . idndtaain bt i S 4 bl iRt b gge beoween
200£508 o, gg@_4f5@e@ (yylgtob aohvydr ogen source in the presence
of an inorganic m xture that includes |ithiumcations
t ends aﬂenqigmteét thatcqoatairsdnenigamicisell partioles tas agradeatively

WI th
RGBS MR S B s G R RatA By
se&ﬁidéﬂeﬁﬁﬂig tyedd mbybé telk@B/eBatdr@OR I dnfinérghidt §4F cdt81RbtGhat contains
radii than lithium The ability to inhibit generation
ingreanjs salhpaitigles wokislativelyawadwmageneays mixiure theshepoaiitbe peak
asydcﬂtgiavgftlé nggl ?go%{ffsc@r Sl’algrb s%%&d%elgtuggp)?c% fﬁg? be relatn?ely broad. An
abbenoe gﬁpd:aks &84 DSC sfaemu:m liﬂ.ﬂi&a%@lﬁt&l‘i@ﬁhﬁidds ﬁotfefbfsox%aﬁ Reledse heat
,thelnor anic salts may be determ ned. The m ni mum DSC
g?@%ﬂuméngen draskif @ heaf trangigion lgymralhwld@etes that the
ﬁtl"% of at | east one of
suf e in %Fg%driﬁﬂgé ﬁ%’({?q@?&aﬁq?gﬂﬁ é]@{l%glﬁ%nor gani ¢ salt
cat a&ylaﬁnogénmt}eofah@bmlc]bh of ammbmnic@ah aliktueainateysds, tha vibility

incl ude potassiumc
of the mixture to remain a solr ?or a semlhquld 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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and cesium car bonate. Potassi um carbonate and cesi um
carbonate exhibit DSC tenperatures greater than 500

WO 05M612CO3ZR2COBZCs2CA8 cat al yst exhi bit s aP@BUS2004/042648
tenperature in a range frod290-300 OC. In sone

odi.ents, the. TAP.tenperature _nay.hbe hetween the. .
AR Moot Sink o et a0 01 A5 ol She Sonree @ikingsanion

inafResds N ®obBSeried BP RIS LB KRNiRl chilBed, BAABAREY i6ni8Fhdius results in higher
catal yst. For exanple, the TAP tenperature of the

infegiopigaatiractivg fercesdheaysen theagtidnearidthaanian iféhé amiom 360b60 base.

. >5C - . re of the sanme.inarganic salt
Tl Syt L BERE P Gt P50 8 BT bindit temperatures
foDBE sak apélopinstchdhiodeheosiilixvird Yebarfisle’ & thBYalP@h&per peak and
. | east 500 OC or at nobst 1000 OC. An inorganic salt
Ingrepsedyigga yndgx the A Geursg). Mikeepbet nslvde catians avithetmwlbionic radii

- : 15 - -400. 0 and .does.pot. .
B o I O -
sab mnigtlirerinetensesosith deeressind chtioiatalily Zor e SIE SiodhcObf a crude feed

hi g’g (irrit())l ecul ar weji ght andZor hj gh viscosity L
W@b P&ogenyspurqerig theprasanre of a ingeganicarixtyre that inglugles lithium
' ks Welols ¢, sal
8L SRR B s 0RO et o e
creds feedivithadgidrigensgané in thaptesethierdf ag ifvegdnitgaliofatdl i that

. i.norganic salt catalyst j.n a tenperature range from
incJy _sgca ORI 68?_1‘%6660%&1‘21 th%hﬁun@g. gge ability toglnhibit generation of
gab BAA/BASKAGRIEHES initdtdl IRfuid BRodl i&ﬁ%if‘fheiﬁbées&at al yst

is generally attributed to'the particles In the

i norlgasitan smbpdisents, (hetindrgewinisalcatalyst may ifitladé oMb 6r more

' tLivity.of sope.i.norganic.salt catalysts, changes

inGRAGY Sl A P BRr SR RARR S Besiih whasnic i e be

detediined C Qe uGhintint DSOS tempeiafit 6f HRIRABANE s cdtd1Fst may be below
i ngrganic salt catal yst changes. lonrc conductivity of

the maream PSS emperpite it drastemeiafdle inyreapisinyétalgpalbhin the inorganic
3 Vis voltage, . his current, and. Ris
s 8, P MR 000! 9t S Loona

and nedigarhbosatt Potassihy shrbobite Bed pdsatr darbbnAe Bikiabk DSC
vessel with two wres (for exa copper wires or

| )
terRpeTR s RN R 3055 oh Sl BB e s regatal i exhibits a DSC
teﬂlﬂegﬁﬁfeeiﬂ airgl?éer}?oﬂl@%g@@io@_ salt catalyst. FIG 7 is a
o)

schemat | c a systemthat may be used to neasure
i onilie s@pe dubodimienty, thQTAR empemset nkyhedetwan thée1DSC temperature

R NI N T CICH NN
Fof HQMMIQUREEAPGONHS @RI 1B idoPothd ﬁltlc%ylvﬁf 9¢ E}‘Fé‘h{ngg from
WTres ang 8 I S

The resulting current throug
350n588 G e dhaDStitemperbffe ofthesrmé Giorpanic it cakrlyst nfaytetin a range

sl A 50,50 B BB LB S i st s00

or Wrhéuvoegleconposi ti on occurring, the resistivity of
the sanpl e shoul d decrease and the observed current at
met &n inergawin syt ertalis tkaides a TAPsandéor IO thinperdtsre batwean 150-

50(9I 96,'2%8945‘0%@?3{ ?(}O%(ﬁf °(£ re‘t%d Idcr)]e?sr o%rlllln ergsgg ldéco?n%to?ilti%rsltat tr}rltgg/e

temperatures, in many embodiments, 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. TIncreased
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have a different ionic conductivity after heating,
cooling, and then heating. The difference in ionic

weoemwdietsrvities may indicate that the crystal BCT/US1004/@42648
of the inorganic salt catalsyst has been altered from

n_orjdinal . shap i r ' L SiRRE |

corgleRihd B PR Rl hEbe! Rythanly RuflblCFIARE pRAIRS n the
inof@RiUAltickial yseBecofitgmobitat Thegionar@ndngpityed some bwrganic salt

simlar or the same if the faormof the inorg%gi C. salct1 Vi
catglzsta FhangesialesloRist tRIPEFRTES dant the 9RRst #tHig 2t WhichdPpig cqnductivity

e [ Is Lt SAYstehhde¥st has a
Of%ggglfqug‘%éuﬁ%néto?ﬁwéﬂgg%gg%%% 10?300%@% crons, 20-500

M cIgisconductidtyldfinorganiosals may bedeteminetbhypnbrisg Ohgy’s law: V

t he inarganic salt catal .through a.nesh or.a.sjeve... .
= Rehiedt BARI6ES Al CERIA ISR IR LRE oo Wean Ry b Geriviey,
the.tiﬁ&ggﬁiegéd{ Ex I?Q%e?y 19%dand JaahOVeROOVIwd wirtdior example,

i norgani c safl catal yst softens, |iquids and catal yst )
copipar ires esplatiyurs ovieex) sspatatedtfram geghy otherpbuttimendrsedyip i iporganic

salt catalyst. The catal yst particles may, in sone
salbeARlditment s, sel f-deform under gravity, or under a

Pr egfhI RisAf scBimAtRastta SsteihMinay B¢ ud ohhsie iddic ddductivity.

when heated to a tenpérature of at |east 300 OC, or a
Quans ves860l SContining saveple § hemaribe plased inaheatingppparaius and heated

. transforms fro first f 0 . :

SR 5 400 R’ SRR SO e 16

duSSE RN OTRE edsufthe cuftesighdugh sdlet 162tad Y64 isinseasured at meter 166.
i ncapable of returning to the first formof t

. €
Materologandcbes it is@at bmyisd to, Frutémpisr gt 4Meeaisiapg DEdes s sample
L hor gani,c |t d fi : o th
15, BRI s U YT IR bl 68 S, e
resisBivRS bathersampleshodief deciendel and theoimeratl wneemtsay nipterd 66 should
tenperature range or a single tenperature. In certain

ineeAsedi nents, the particles of the inorganic salt

cat ?1!1 ¥ethe §Iﬁbg%}g{% Q I URLRED @hfp¥iatite the RIOBSHEY @1tWaRMyst may

heating to a ormation tenperature bel ow the )
havkes diffeadnit donit emplactnityr ateoheaimg, afolingeandribi¢n/festing. The difference
. inorganic.netal salts one embhod| nen .an.__ .
in johey, g Garsagiopie het e aeg RS ohy 4R sl cealvst
haﬁ_ﬁéeﬁ%l&ﬁﬁtfr&iﬁ“éﬁ oflbfbBdaRs (fHef fofplol M fTbRAPEagE (eesnd form)
e defornmation tenperature of the inorganic salt
duciag hetatsig. dihkfienis conducviies, efipidntipgitase expegig ihie similar or the

def tio enper at ur es he indjwvi ¥ I C
ST RGPk P R pReane
sal ti, e&kah ¥mbodisndntstlthe dnd@paliio salsenmalystdus o paticlesize in a range of

above, the TAP and/or DSC tenperature. In _socge ,
10ek6160 dninroms. 30-$Hemicnersgei &1 Ahmicrens a3 JiermiBsePy pajeing the

. or a sem | i,qui ] 'gﬂgg@TAPand/or DSC
m‘i’rg?ﬂf}‘éﬁagtnfﬁl%l.%{&ﬁmgéh égf%\s/lgb{%e M ni num TAP and/ or DSC
t enpEicahoraanic kalfiettaly@mSesoiteh ehien heated peaminpemtires above 50 °C
catal yst m xed with the crude [

and beloa NG, As Bierinereanip a%lh%aéalﬁ%gggﬂg? i anckafpdst particles may
M S T
Bt ol e
e MR NI TN
thé&%%?r%@.?%%&%%@&sﬁ%ﬁ{sf&ﬁ@'H?Jln’?a £if &t P5PnDtoH @08nd Rrfl: @pon

cooling of the inorganic salt catalyst to 20 °C, the second form of the inorganic salt

catalyst is incapable of returning to the first form of the inorganic salt catalyst. The
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granms, or 0.00001-0.001 grans of inorganic salt

catal yst per gram of crude feed) at the m ni num TAP
wWao eopesmrure. I n sone enbodi ments, powder X-r apCT/US2004/042648

diffraction nmethods are usé@d to determ ne the spacing

of the at i n.the inorgani .
e HE BB BT e s I L AL BT & OB form i
refOREH th ek e ‘@RshridadoR Bledtper@urer The defbrrhitéon tampganire nmglbe a

particles may be estimated. Peaks in ‘Efﬂe X_r?%f X
tenmfiefFturg ¢ GSTPT AHIEG BMDEERTTE o b FRIAEL BB BIENtST th particles of the

. lnorganic, salt | - [ [ :
im0 Stk T e B S oS ot
ten}icPdiBireHRIb v the iR fdrfmtien teniperareiofiangafihe isdividualahaigysic metal

that contains highly ordered inorganic salt atons,, a .
saltsh dp sorae empedipssfs, %m@rgaglcﬁ@}t Setalyst peindes By o1 1p0Le jnorganic

sol IR0 SRR SRR Bl TRl Riefmation temperate of the
indRgaed €tk datedysy diffees, $mbdmatmbsdimehts, Sompke défotrhaiobdomperatures of
peak may. be rel ativeﬁ broad or the Dooi peak may be
thejpdiwiftual ingregicdpFrl B¢ t he di sorder of inorganic salt
ato c&ﬁﬂpgﬁﬁ%ﬂﬁfehﬁ&h@ eRrbAGe s taXal ¥ Ys il bAGHE Riliquid at, or
spectrum of the inorganic salt catalyst may be taken
abbef thed ARk and/ogD 86 deroperpare dnwpmh eabogdinengs, dhef ihprgenicsalt

spectrymtaken after. heating. Th Qi
caipat gt A RuiaHE & g SaP il GTETC fpaegpgure. Ator
; hi ' G tedek@s, 1ajuid 6NRetitit it etorgloy salt
ab%étg%nﬁnfgyﬁ@“gg’g%gf&m br Qgger thginm.t he Doloitl peakrg!mijn
catatyst mixedydiH the soidedeedspes ik same eirberlimenisefpporaeppiatls phase from

bel ow.50 OC. Additionally. i.he x-ray..difdf. i .
S50 Pt e IR G OB et s
low 8b1abil¥einvthé afude eda@iir epedlke, Abmihgramane 0 Sedrpas,dt00086801-0.2

Cont act’i ng conditions may be controll ed such tf%at t he
granos, at 09PQH0ct eramapbiorgadie eliratabistiger ergfa of Fiigs feed) oris
. uct VAl r i Ve [ -
B R04 e M RS ol 0,55 485 el cnoogr-0
ori¥fs, PE 00000150.00hgranet ¢fl inprganivsalt cavatpsigiet pom ofahdeifesd) at the

but is not Iimted to, paraffins, olefins, aromatics,
migimy JAR CEPEREFEof . These conpounds nake up the

COMOSLhb ORB ?ﬁneﬁ&e SHEAS-RY AFEaLHANHethbEs are used to determine the
non- condensapl e ydPocarbon gases. Controlling )

spaang ofthe agnedndhid inorganicrsalt catblystatA shepgiof FhetPe: peakan jherx-ray
descri bed herein m roduce a, total .product Wt

soPguEh ek mrgareel Bt Anish B Be R amte bt hicigymay be

es%gtf&o PLARNN e XA REFacbMARR IR kM otipsdads dfahdmorganic

ranked based on their te_ndenCé to form coke.  For _
sabtxatalyse, Inpowdeeray diffragtimorhe Do @aak By be mogitared apdl the spacing

MCR per gram of crud ul.d be .ex f g
befges SR BF GUEM Rt G PR sy SRy ordered
inM%Bli@ 841t SoAR) HEhapk Weithe Dy Sl N veRGOElyGhtides Th upimabdnyc salt
have MCR contents of at least 0.05 grans

of MCR per
catplystr(fof extinaiel PRt CERDAGQelfes2COn cafaliyil) Erab eontaiehragidompypordered

SIS SO O ST RS,
m&y BéBbse! TofeterMhifbif HealiSorde@of dlorgarsd sl H8mg clamgeoduring

r'esi due and/ or coke per gram.of catalyst. In cert ali(n
heatitg @n retay diffraptéon spectrum of the inorganic sal catalyst may be taken before

heating and compared with an x-ray diffraction spectrum taken after heating. The Doo
peak (corresponding to the inorganic salt atoms) in the x-ray diffraction spectrum taken at

temperatures above 50 °C may be absent or broader than the Do peaks in the x-ray
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wei ght of residue and/ or coke deposited on the
catalyst is in a range from0.0001-0.1 grans,

WO 2080618705 grans, or 0.01-0.03 grans. | n SONMEPCT/US2004/042648
enbodi nents, used catal yst S8s substantially free of

.resid d/ ] i dj
g e e St o1 Se=BratbbParl S ATERORY, tocmys
diffaOtich SHt@IPof tBé il ifbko @St may extibit rédatD@%y GresW Doo; peaks

or at nost 0.003 grans of coke is forned per gram of
at the galme fanaprditres.Cont acting a crude feed with the

cat t..under..cont e [ b s
o B eBk PSS GHAAnI  20 T bR composiion
(aricdethad, ilveSorh@e profudinay be dhriedfoe agivtharudesedineadditindito dichiting
b)/ heating the crude feed in thg)éaﬁresence of a . .
and/et inhibiting formptjen of Brpiodugthe Thp ok PEORFL cpmpAsHiqpdipcludes, but is
i P N condidi .
o S KA. GOTASSHLAN SO Bl 8L 85 b0as ke
up&h@llfbrhﬂitﬁltionp ef tl@rc&l‘deqfro?:udﬂ drd fheedn-cahddnsatsde hpdiocagbampases.
at least 0.7 grans, at_|east 0.8 grans, qr at .| egst . .
0. 0 CgmennBoTeiing eraitiopan e ipaHASY Witk the satahs drvgeibed herein
mag{ Igg%‘&te'a tI%Pt%@gh%thﬂ%W&?ﬁF eI dFent. OcmParkon of the

, or rans o e crude product per gram
MOR oontedeofeeidus srupesada eldovd aridagytodwasleidihaged on their tendency to

o o P oy B TR o Baf B AR e oo
cride UG @ bO Kk ted!td A TBR kb ARmIY QAUCKith @ MERCOANA 651001

to conmercial products with a mninmal anmunt of
grameof MER prgranavf audé.i Résagvantaged srudgs iypisels dianeMER contents of

er m of f eed .mst . 0. rams, at nost 0.1
at Sana%{[rfg&a %f?mﬁ(?ﬂ‘)ftgﬁ@%f & ,dl%gv?%%%eaﬁ.gﬁ% grans, or at
MoStln Qodd efibadiEnctts, {Reesidud@nicpeshd/sr @l ¢ortt@deposited on the .
non- condensabl e hydrocarbons. In some enbodi nents, .
cafabyshilwringon Bactiogrnenied noydwod nepst 0.4 eaarss, abmeel.@) grgms, or at most
ans r..0.01-0 r n :
085 &7 oF lrsRu® BaPob PR RF el o AR GE LR Sniogtiments,the

wéighitof @dsidue and/of oskeadspbsigdanrthe taalysiriaing mpge fom @0001-0.1
crude feed flow, rate of total_ product fl ow,

r at .
grama 00 LhB aremss o k0yPSiersae oln somecERadHAE S ged catalyst is
su%gﬁ{tﬁlﬂ& fred D régﬁlu@ Sha /ot Qﬁ% HH BRdiR ERAbBiARRLS, Esht&RAE bRdtions

enperatures. I n sone enbodi nents, control of the
aré eopoilad such that at hesc@0t Agtamsgatzoese 008 \erdes, pembost heed grpms, or
changing a fl qw of, aseous hydrogen squrce, and/.or
at et § OUSBIARR 06 G i 3Rt SORP P FoPRetiga crude fead
witl R RbtaRkt NRE CSR1RA eéﬁactﬁ@mmiﬁ%ﬁgﬁ%taﬁm atreduc@Aglififity of

contacti'ng zone. In some enbodi ments, the tenperature,
coke andier esiduearldtivg te e qeantity oHeoksantlion résishie predcedby heating the

crbRE) Bt Bk FATHRELPer N phSufhuge R G, uing e
safiERBAIFERY Snditldgs.contacting tenperature is controlled
such that” the contacting zone tenperature is_bel ow the

m ni Thermomaptingennditiong mayzhedonirolade imjomegmbqaeents, such that, per

tenperature. I.n r.t ai n_enbodi®n Ti b
erbBioh s gt GanfBrp i S s ot BET Blghisnd 15T sifaiRet teast 09
ori@BeIhalckide fadidk ebnieied B fhie Rkute PESducE MPRTiedlly! Between 0.5-0.99
exanpl e, in one enbodi nent, the contacting tenperature

gramy, eE00@rams|or Od/-0.8 gsemsqighe 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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380 0C, or 390 OC during the reaction period when the
m ni mum TAP tenperature and/ or m ni nrum DSC t enper at ure

WO 200400160C. | n ot her enbodi ments, the contact i PQI/US2004/042648
tenperature is controlled $tich that the tenperature is

t, bo) t t al t T I
Bt A S bl P ASTISE 8 30005 oo
ordr@dTREMBLI.65 prathshae neexn 0108 gr&ds, tod ab@ o400 0&EamS 00 tHeGrudy feed is

550 OC during the reaction period when the nini num TAP
conearigd tanon-eondeasable Ridiesarhanestn sanpanhedimenisstromd t9@.2 grams,

typlli [
0 4B DO E OB IhRE O SRS R A B ARabe
hylReRebad peresaiey cide fetdiisprodued. cr ude product

properties. Such control may, for ex l.e,. decrease
c ok EmgpHigi oiontaging S mBHANEHARA Sh e é%fgi tow, rate of total

o . . o .
ord bR ol QERBES Ayl Ao confinfiy Befeof, may be
petforakd toangatafr desired maetitsh teinparanfres. e somedebodaknts, wontrol of
sone enbodi nents, the conditioni take. pl ace i
the iErpsrabyE At B GPIRRENEAG @%Yé&&er%g‘ﬁg by 8%1\8540% 0w of a gaseous
hyhfbg&g e 5@1/& iG & 2adtoudRYhd é’lﬁltééﬁﬁ% h&at th WuteBe amount of
Ingrganic salt catalyst (o a first Tenperature of at
hyteash add6r REovakxdesabeat 300 (OEcontactingamme400 0C, or at
| east 500 OC, .and then cooljng. the inorganic sal
cat Inyeme egbad Bt e e peP A b oo RGP o BRY be.confolled
su{:‘ﬂﬁﬁxtat 2R ffatulin fle FRBELADEHGs at, Bb&R! bitbe ST aescdBahBerature
e

Inordani c salt catalyst is heated to a tenperature
“Tirh Ta cedtaigenitrodimdBo the7@mtagtng syapeggoregecomsrolisd guduibat the

0C, ..and then cool ed,t second t r ' nge. .
copiafifibeons dompatisgs b ks iy Jokbitafiit dadlof 8 Hfinimum
DS odhfer &N dn taie Eabodiaentiay; hay 8eBeraiteiav, 29 °C below, or 10

determ ning ionic conductivity measurenents at
°Ccheflgve therminimppelr AR ipmpsratysg agdiop therpivamppdPC temperature. For

congdi t i oni r ' » o
oS, P DAL AP B s 5 a7
380bCabnesh 4y dineet the geaatich paald wigent the niinengaTA® temptrature and/or

catalyst nmultiple tinmes in a DSC. Conditioning of the
mingapg it ¢ teaperategin fYSiComay al | ow contact of a crude

feeqy Lhel EmBEaihRA e gtf)ndagt%}?gr tepBabrO s doRIBRERSIEH Bt the

than tenperatures used w th ctonventional hydrotreating
températysisst, or abswentheeatnbick MARttemperatonamstior thé catalybitINSC

distillate, V r mxtures thereof, in the t.a o
terap%fa%?-%Walg@ev%ﬁ%atawg&ﬁ%gﬁ%e hiay f gofoll Bpe 430 °C,
50?“@9 BES50 /D Qﬂtﬂgt the ABcBorE PEHACGKHheHth8 BlSImUN TAPXSMBéBiure and/or

ecreasing a rate of total product renoval tends to
minimued3C tammpeatieng 450 e ©pntrélling thedentaeidn iginparatyre based on

cof AR B o PR SR Ao SR RS Pl T Bruce

prbdfh BRPErtRs Y BRI oRiroPmey, UdLeRhgld] GecreiR)cokd €orBRE SN, decrease

I ncorporation of hydrogen fromthe gases into a crude
nopravddensable iganfogingéen, wasembinaijpnsgheeef crude feed or
hyd .SQUILC

r.oge or . al ter Ij0at i f .
O SRR, TR sSPTRAO S AR o
ad¥ition dfitie: Gadeters! INRyhasbdtaeras theesm@atathgammyitike pface in the
di esel, kerosene, or naphtha and a,  decreased ampunt_ of
preseace ef the cxpde feed. Conditioning the inorganic salt catalyst may include 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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to the anounts of diesel, kerosene, naphtha, and VGO

produced at shorter contacting tines. |Increasing the
weonwsactsrng tinme of the total product in the cPCI/ES100410142648

zone may al so change the average carbon nunber of the

rude product. |ncr ' ' '
erspoh Mo ert enp s P e L e R bl 150-
7002092002880 °@ 01390800 AP) andrthed dopled thra seeorrl tempeadiurent Srange

the contacting conditions may be changed over tine.

e 25 SHAG1 20-20MEC. 5080t Ll s @8 P BIVE emppraipfes may be

ont agti t er : : ' - d
Rt B RO R orPR 5 R ERRER AL T rgtores. 1o
sopfe@shodirh &itts, cobdieoping tnperatlies nedyi Hel deyertminedHaomy ®She

amount of hydrogen u tare of .the crude feed, mnile.
te@ﬁﬁ%ﬁ%@%ﬂ%ﬁ%ﬂ%@% Bansgons pbtaineddy healipg and cooling the
. . r . o .
bR SER A YRR Pkt KIS OB o i st s
m4y slthve eortadt o pleeude rferdieto e peitfotnsed at dowver reactiphderaparalares than

feed may allqQw different transportation and/or
toppEATHET oS B PPLSOBH YR B iabTed. Upt ake of

hydr gs&e%%%gpﬁnéﬁsé 8 eREntVF r%ﬁﬁﬂ%@,rdi&ma G, Jrhﬁixﬁﬁébdtﬁereof,

feed to H the crude product. An increase in the
in keQotdl ptddact magdepruediby changhig amste of tefalproflutiiemeyal dom a

feed indicates incorporat.i on of rogen into the .
copfrgiint Hitsa Her SKBRc reteasne 858h o i F6dhet Byl Gngs g inorcase
conPelif@ERelof the Gudd febd itk lihgutaly@d Wdterda2doinaSasigiPrRsRe:

to the crude feed) indicates relatively | ow .
rekaitive trnaot indial pfessiyrel map érerepss CofAGtg the mMRyoBesase a yield of a crude

o BB L RRRE o B B0 o rocus o

. giO& RhdebwididloNdrildRed 60RFdIogEN sorcef ofigy alge Rombinations of these -

desirable. The ratio of hydrogen source to crude feed

- effegtp. dneyenseé conteetingdings ofthesrude,ieed vafhhe patalygimayroduce an

. . f r [ :
R L s R ST, Dl o0 G0 v
tophogeints bodiesehkeausena) anglse dnd/FO@ pridantd gehomgrammatting
.crude produ&;. In certain.enbodi nents, contact.of the I
tigesy dBereasiee ecaniepdng Har ghihr ot rPd%%ﬂ%ﬁVsﬂpn‘ia Igygpne may also

chgflgesl%? .‘5@61‘9%6 ﬁdr%}{ S OF SRR FBEUQ! It &RE Ydnedchifg time may
nor e

i qui ydrocar bons and | ess coke in a crude
repuloitiuchighdraveighs peaentagd ofloweuckbdrenembirs fandrihisy e highat API
salé catal yst in the presence of hydrogen and steam
gPHEnbodi nent's that include contact of the crude feed

Wt iR dIndRE R @2eRERs 8dnditiéhsi i@ AdHakgdidver time. For
catalyst, at |l east a portion of the conponents of the

exampite ther watectingrasessune fndder the eeritectingrteroperaite Moy boereased to

S e R S R S
TIR Ay 18 Bhdhge tREant&Unt BB Rfro gonUigheaki o dtcdrudy Redoad e ikpfoving

a crude feed contacted wth the hydrogen source in the
otherquepardesotf ththerude fredanrieassa the typgsafypsude psoducty thatgnaysg

p i Ectaetd%%)’@g /? taiplggefczltrldetlf%%ﬁh %ﬁe\%@l{i}%g gﬁ?ﬁwé &%ﬁ}plé@r%ﬂe Bfodeéts from a
single crude feed may allow different transportation and/or treatment specifications to be
satisfied.

Uptake of hydrogen may be assessed by comparing H/C of the crude feed to H/C
of the crude product. An increase in the H/C of the crude product relative to H/C of the

crude feed indicates incorporation of hydrogen into the crude product from the hydrogen
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crude product produced froma thermal process at STP.
The total volune of crude product produced by contact
wo@Rooshelscr ude feed with the inorganic salt cateCHES2008§42648
be at | east 110 vol % of the&lvol unme of the crude feed
at P...The. increase. i i '
soie- Ak TLB LYY e IH Bic Of Y rlad pRRNb 569 B 1o the
crude fédd) iiRRsHesialatively llyw e tiby ofiigiirogengdsi dwning fthe frecess.
crude feed. In certain_enbodinents, a ga%ude f eed

Sigraficantimprevergert @f die @ndrderofiuct grorartiesJgkyive tqhhogs ahhe crude

t Q5. : of sul fur,
fedfh G2 PP A Ry ot Jriioath s BRIBEO] O o0
Wi t ITha rétjsfigdrogeasonee incrutiefepd esgratse tefalwred tnaltgathe c

salt catal yst wi thout dimnishing the, actj vi f.the
pronRrtiEmyR e BRI BTG, DERISATBE G4H of thefYcrdesh source
to ?@E&%&%ﬁ%@%s@ﬁﬂ&%‘&ﬁ@&& that Bhs diBRSlkaRAV GO JoYltenpiz{e{r gram of

one or nore conponents that contam nate
crigigtpadbdist.. Cont am nants include, but are not limted

| he R BFria PP e bk b e iy T v R Ao selhgatalystin
théc':’p:‘l?genic@ oroan ihgd&e&%oﬁ@é@/ﬁkeaﬁyyiem@ bRt 11G6idy8RPaAREs and less

on dioxidé with the used catal yst to produce .
cokwtraogrede proldfi¢tdlean ddntaco gbmcrudanfeadivitransinpeganigesalt eptelyeidin the

by contacting the used inprganic.salt, catalys it h
PreF e B REDH AR o S CRENS URE M Potiih g trude feed
wifleRBnesk ﬁﬁﬁé"ﬁfc@&m@ e thel NG SA0 k816 edtAlya4tdeass b pbition of the
contacting the used inorganic salt catalyst with steam

coampdnants ofithh amde pooduebaax echiiaatgein caman éad brdrossn e the
I . i ment .
o B T TP oo B B 00 Se i BT8R iones

I esitd dadtaif etBedin®fek, theoltiid 6f dudnodidstendduced romxd ernde feed
of used inorganic salt (for exanpl

coRacien F B AEOETIIR AR e ICeeDbeinrsisalgatalyst is at least
5%%%&9@%:’%%’%%%%“ 340 RaG189, Q)F] o Jel?@% greater than a volume of

or‘coke may bé heated to a
crideredit proguced fomarthanfal proca8@t $TPO Ta€taial olwme of crude product

800-900 OC until th roduction of gas. andZorliquid
produced Ry femtagtof thecrpy Beduahihe e aly &?@ééﬁl}“ag BF Bblgest 110
vollo D e vo hd Ghlle RXELOSEP PORSInER R RéhEndis Hefthed to be

phase andZorgas. The gas may include an increased

dug taatiedryase fin Herdbityg Enwandkdsity maly @anethldk belet least pautipBy eapsed by
reactiyve . _For .exanple, the gas may include from
hYé?"ﬁen@@“rP%ﬁé%ch& fereg'm 0.2-8 noles of hydrogen
andZQr.ea4iR mbYERYdnEE a RRIde TOdeha0ing! peGhra ®f @ARle fdddSatdasst 0.02
may contain a relatively | ow amount of Ii

ght
grivys|rab teasttibifs gramd Zorrat dgasidh srsmsyaf geliur-and/es@idease0.00 bgrams of

than .0, 0 Li ght hydr.
DR 053 5B 8 AL AT AT ES OBl Sty
witoud @mminEhRiglthelatdtiitp bagR cmyyseont ai n water, for

exanpl e, greater than 0.5-0.99 grans, or greater than

0. 9-10.somg embedintenisa therinprgpnig palheasalysticay bg re generated, at.least

In.so ermbodi ts, I [ in
S BRERRO S0 i CptlB bR Vb BRI R
Cédtahingx@ idlede, varashovtimineddo) metaksesylfidlgspnitioben, eske or mixtures

cat al yst ) .
thereof. Sulfide contaminants may 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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andZorsolids. The used catal yst andZorsolids may be
treated using generally known netal separation

wo ewbnegoes, for exanpl e, heating, chem cal trear/Us4/042648
andZorgasi ficati on. EXAMPLES Non-limting exanpl es of

oot . y 1

so b PR RS rR FE R R S A meppane to

prb@idehybRIgemanE¥abPA Exidles. Ahepak 2hibodindnts oe GEmOHY ddseleare
Catal yst. A K-Fe sulfide catal %A/ﬂ?t was gr epar ed

b
geaomrtsidirang 2 oy phwssd dorgatin salkeairlyst pa m)duah@ué%@gdof

¢ . o . ) ¢
Po. et SAoBARRs, ¥ autd br WelHorinil St 0 Sy B! £
KGO {Rb0GICs,COn; ROTIALD9 @ COJCaCy;porntdi @K QHVILIOH/7H®,),
i ron oxi deZpot assi um_carbonate m xture s cal ci ned at
umsengtegeryds feerdt MAART Iesidve i aerke ey §e%ﬁt\§g £ HeapRerature n a range
ey OB T8, R D DO, BRI Rl i

minishelrinell peensebf dedndtydropehycheiecbn dioxideeinelor lishidhyagemarbons to
addi tion, was er(&or med_over 48 hoir at, 450 gc and

praduos. afid Rsg¢ pasipreesy 8¢ a1 ay FHIqe A RGHERfcS ABar gy pfhydrogen

an\fﬁ'gy'r? ggﬁ_l%_ﬁ aehxidY 21480 & fbgétﬁl‘:’c%s.s FEV&aWpld) 118 s 'ﬁ?ig igflluge from 0.1-

.The Iinternmed ate solid was added i ncr enent
9%moles pafremt(o2-8 ambledf iyhleogen@hdfor carbor divsade penhole of reactive gas.

roduced s to,a. V m xyl enel gl tal ,sul fu
THR a5 g ot s Tog Ao of Beft o drofierbont andiesechon
m&idh. HdPex4RSle] b Wak'D 06 lgfﬁné/‘@ts%gh@ BY@OBAbEN per gﬁa@ﬁ 8flgas and
to 300 OC and nmintained at 300 OC for 1 hour. The )
lessghare®0] granzsl gfserbeneenogidgpst grsot elzaso The ligwdpbescogay contain
nd.the sul furized cat t _was separat.ed t he
Wil S pieL Heb R fiph S50 82 e oF ERAIFURR o LA %igMSs of water per
grglinlotfni tidon i n a dry-box under an argon atnosphere,. and
washed with nmxyl ene to produce 544.7 granms of the K-Fe

sul fingeme gmbogdismentstghe yeeteatalypirandeor salids ip dhe ¢oasacting zone may
r i t t ] <

PR 8 SRRl ol An R, Piokiynt AR oA B bsed catlyst
andfvalsylidsd Theiuse catalayt add/fot saltlsinnay heatedarddgisasy. gehemity known metal

anal ysis of the x-ray diffraction ectrum._ it S .
sepEREfhicRENdYsator SRS haR(ag, © ﬁ@}caﬁ@%ﬁtmg&qd{qregag%éﬁ on.

K-Fe sulfide (KFeS ), pyrrhotite, and iron oxi des (for

exanpl e, magnetite, FeaClU). A peak associated with

iron disulfide (for examBEXAMBLES e, FeS2) was not

observed in the x-ray diffraction spectru anpl e, 2.

Cont 90 Dty Sl Eh st B RIS GG HED G B o g stems
with 8SERHed eléntécdﬁg%%neﬁ%ﬁé sie sGabah ¥elow. A 600 nl

continuously stirred tank reactor (cgtr?osed of 316

ximpla|le Prepavasion ofad dfide\Catalysth diesulfidetcafabysti was
t inal ffl. t . t,~th )
O ORI e ——

caSbvblelitVEID dramdB of BERorilcdrRdt@rto Foohbh R@Epd3us ML wet paste was
turbi ne. The K-Fe sulfide catalyst (110.3 grans)

drisdep 0@ }C Esfogmanriraseaxidaipdnsgivp earhongigmitiategdde fitont he

ox[i C%%%mgga%&%%{] Iggc‘ﬁre%sé cgﬂn%ﬁ%%ﬁd & toof%%nlgﬂq{orﬁs
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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the reactor and m xed with bitunmen (LI oydm nster
regi on of Canada). The bitunen entered the reactor
wao boosigis7t he bottominlet feed port to form a PCT/US2004/042648
hyd_rogen/ crude feed m xtur@®3 During the reaction run
per #‘ﬁ% il ﬁ%%er%g!ﬁﬁ%vas gﬁﬁé@ﬁ%&n&ﬂﬁﬂ 1§74 2 G4t @@cgrﬁl%@ thefevBlution of
con toush nto the reactor product was
hed and piodactsl gas te@ A nt-kylong laletrieetah sﬁlﬂfun enxtwea@tdrOOﬁGr tAfter
of the reactor, e feed was fed a . 0
addjfien of the iniprmediale e Erelre%ﬂtrreetamtrradraa trBargily Bfuste 300
°C &pc?maﬁl"{)ﬁﬁﬁegf at 480 Y Bor Phaf. Mihk kbivEMYdatilykst AERtuEARBRPCJoBd to below
source and a sodiumiodide scintillation detector were
100%@ dnd thervaHsitized catatyst i qur sepatapadefrointhe mixtuesa dihgsulftiiged catalyst

hydr ogen gas/.crude.f cont act ed
wag oty Bagin BVESBaN Hg Ao ep L AE TSP oS Db igh m-
xyl%ﬁ@toorgod&g%ﬁg(?tgrﬁ’ﬁs f the |T@FQ ¥ElIHas eRhKAU dehelleed swifide chiaBst was
uced a total product in the formof the
powéaed by peﬂ‘sfﬂguhmcatwlaﬁtdhroughe 4pgneshoievef f | uent vapor

eX| dth t he si

The ThesstlneRens “wade SHade vE el TR e Yishe R0
tecRAIGUENFrbRtMARE of GRAeRTatiffRRto] spdoguheRtagdertrhindd Itliat the

vapor on the reactor head. Afiter exiting_ the reactor,

cattlyet indladectroitifef (Fa®aK-Tepdfideder ofob pyahatite. addranaxadesi(for
t .
exftppoPaliefive! R qerdhsfoaBaai fn ARdg8e tor eyample, pyrite.

§})M&@ﬁbﬁé&eﬁeg%ﬁth‘étxtleymffrﬁbteorggﬁcmmeam was sent to a

counter current fI ow caustl c scr ubber to renpve aci di ¢
mpde:2. ) ande Feg : Presence of a

0 @ QE (N
K-ﬁ‘ﬁ rS Ide : LARY. glrk a6?@n€ A géijnﬁrluogégg atfljl‘g%cﬁda%@ gé%gféggco n’Bposed of 316
staﬁﬂ%b@ @teal) gﬂr@ ditted mdthCr lﬂﬁ&frllgmdﬁm"eedfpomto A -smgfed\emsartﬂﬂeent port, three
ydrocar ho ses. In the reactor 027

theé@PM&?kéé?Ca&%dﬁwt%? reR PR OB SRt Venﬂrg%ﬁm%&n%wx-
bl TR Lu% of the crude product and the

non-condensa Ie hydr ocar bon gases produced by this

met Hid KaFe suiﬁdmwtalmc(l 1013 Teavhd pepiaredrisdes@ibed abExample 4 was

and Taple 3 in FIG 10. .Thi e
chiggirbiiiht et o HEPRBR BT Eonraieriong 04D AP (00§ ine
thehﬁé?(f 18041 rhﬁeH b&@th%ﬁ%ﬁ:ﬂ%ﬁlo@ﬁm‘iﬁb&rtré 5% bf CoirdaRt Bile bitumen
de catalyst to produce a tota roduct. with

entoradi theteacton dmmghethc bejtare inlet foed part toleen atydraggp/grude feed

mlg{u;ie tj]?lér ing t -lf:%e ﬂlg rtﬁ);éle%gtd of ?g? B%ur%hgﬁrdg}%ﬁ g?s laﬁcﬂ&luﬁie feed were

coﬁ‘t‘i)fﬁroﬁ ?Q&Dﬁlﬁﬂhé rEEbr Qg Ehﬂﬂc@@@s&&)nﬁﬁﬁor@b&ﬁmﬁ/ed ﬂir@igh the
roduc By conparing the results of the MR

effiupnt véner o @éﬂreée@tc(rl §rvdﬁr/\ieﬁ;é “raﬁ efh%@lrete 164 tgr’rl@f 16 maintain the

137
r@%stlg?@ll%m g%gl eag% tth%?eg o [ na \© on o ]%%cucr:fg nt F%lgfn&rjn atay

so@eBdhd A %tﬁuxﬁﬁddlﬂé‘lgbn@tﬁlaalby dettepiopdiesaded td messuraha higiidievel in

of coke than that indicated by the ASTM Met hod D4530.
theTWéCtﬁbn condensabl e hydrocarbons included C, C3, and

I r

e, ARSI L G St o e o

redcZdt- témgéraﬁliﬁé of 430 °C. Contactlng of the hydrogen/crude feed w1th 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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the ethyl ene content per gramof total C2 hydrocarbons

may be cal cul ated. The C2 hydrocarbons of the
whyasoemrbon gases included 0.073 grans of et hpdBEOS20p€042648

gram of total C2 hydrocarbéms Fromthe sum of the

wei g&tzﬂ?per ¢ enﬁja? th% Ee%ct%? AHALLGE F ? ol (;lg’& g&l é.mBarfflted ina

Tabl ropene c

hl%l@bflb'sst@ 515‘/@(5@@ %ﬂam@r Aty lbﬁ-pi'eds(ltﬂ @Eﬂﬁuld'rﬁ’epax%r to produce a
dr ocar ons of the non-condensabl e héh;ocarbon gases

liquyd perseiarst pgasgiann- dhe SROPEAR oy syt i erunteseiarentiow caustic
sclWHEOG EBS(J%?CIE%%& S, Al E&%Qﬁ&qgﬁﬁﬁéde&a%ﬁ}%stmgard chromatograph1c

noncondensa on gase ut an
techoligiiea N Fhyveitgdprodet inoludbd,Ghe? graihoStoent argatuet, 0.918 grams of crude

denonstrates a nethod tqg produce a crude product that
prpdheqt gk 8.089 grasassel r@nwﬁ@%ﬁﬁ ﬁaﬁmﬁ@r@% g@%@@oﬁ% %W‘iaﬁtoé’ 0.027
LLikng; t
erafle B Gt R0 ol bl gl B Sl g o1 the
crdd produdiand itrgnanacopderdialsle &nydmbanbnn Igeseﬁ@mﬂuﬁémbyafmsamdthod are

suere b IAE L RiG aebleaimmafd w Sl A BI6 00 weer
300 Bfss ?f'%nf‘lg Qefbndiatdd ajt‘QéthMD @f ccﬁﬂf‘é@tlﬁé alcRRR et WM hydrogen in

grans o drocarbons with a l'i ng Tange
thd psssendewlf ittertrdnsitiveenctdGolfBie catattb’SSBBprOdDC(ela, tocand)p@ld)lctawnh

0.101 MPa.. T d had. a b [
B oo T BT GORF ndP e rEBEp P e Aer @i gocuet ta
wihk PRGAE niRGre ATH S Hadhi B0&10. B piGhhsi cFdoRRbAddnkdbie hfdrocarbon

the nparaffins was at nost 1.4. The crude product

gaserchey ¢eadn bbiotal pgodwest-nt  di stri butions that are

assogi ated with naphth el o
The By iR fisite PRI Wpe M EER3ERS Y SR EnsedP dSHwge i
Taulél 1 tdrhre RaRIE ﬂbﬁnﬁpﬂﬁriﬁgﬁh@ prdcbss (217usio)pitasipessibivaid sadthat the
oct ane nunber of at |east 70. The naphtha portion of

conphinagiogad st esarelleherndiions and he cetphyst Rrodgeed:a lofss guantity of
co%eglgangiﬁﬁqﬁd@%cgggfﬁ‘%%ﬂﬁé\d %%ﬁlapht ha. The naphtha

Ion o e pro at nost 0.15 grans of
oI ef Tisnge¢ond emsablethydajehtbbas intlvded é?@,hlflgh and Gy hydmca‘nlﬁons From

o T 5 En B I BT oo
thDedh ?etne chgéﬁth& g% th%{'ﬁlf &%&ﬁ%may‘r B&A{&n%&n?he C,

por |on rude pro had a freezing point
hykledcarbon30f G€. hytveatben gaees mquemowv 3dramb ef ethyldee per gram of total

roduct. i nclude d th ker n_ ..
CErETHE G B DL e Rriehl BRrEEeass bR drnlSgfocgbons listed
mh@a%tz &33 GhAEH tﬁpr@%é?ﬁ%bht%ﬁt R lorh 8Moddl dsHyasRA®ons, ﬁhﬁy be
ker osene portion of the crude product had at | east 0.2

agmm@d ofhaonlkysiyedaizons pﬁ@leammnd@@alpie hygiogarbot gases included 0.21

kerosene. The cr ct ha t, O, OO ra
erifis G B0grne o eCiobA RS tioRfbe R R it B e non-
confédsdBie Qlly@fdé%bh gﬁses andlad 38-Hlit@e &b nivudsitiviigl®atid & 0.2.

cr ude pr oduct aromatics content of at |east

Bhna cataplc drippesintss agsthaf arouce g proict g eludes a
B S 50 e ST g o
°F e, VEOMPaglatdase 0 008 biads cThiytieatrbohs @ith h@aingQalge 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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grans of aromatics per gramof VGO Exanple 3.
Preparation of a K-Fe Sulfide Catalyst in the Absence
wo@Roosipersocar bon Dil uent. A K-Fe sul fide catal yRCT/vsz04/042648
prepared by conmbining 10006y of iron oxide and 173 g
208 SCRERRS HEPEHIRARY §rpind 3d ¥ I6T WM EHarklio the n-

aﬁmrwakgﬁﬁmdgtﬁnanple 1to formthe |nterrred| ate SO|Id
The internediate solid was pass t.hroough a 40-nes

S ook R HCh R baling RoRb AR IS ORG heL g R CBted with
na]i)lﬂﬁe kg%o%%lqe dl e@éle ﬁ iy oca(ﬁqf) otidt Ra& LB 031 ] }%.Iflé%f

’he a sénce b diluent. I'n a

naptithd) gheihe apglaha ptbm‘liﬁﬁ pﬁ treerudeheodurt badvad dettuee mohbet ofiaisleast 70.
m xed wth ovvder ed el errengg& Eul fur

|
The aapleiha E@mse o Gecanepi bad » REeth boBer s beosH erams of
beﬁ%%lg ﬁ)@l‘ FnaffiBa OFnd A ph%har}%'ﬁon JiBe SHIdE Prd&REhad at most 0.15

vvas r covered from't he carbon steéel reactor
graass & cﬂeﬂinsq)er Eheen pHoaphttiau b mephtbubéitige of dteadrydst pradiect had at

crushed to.a er .using a nortar a tl e such
b e SraBoREI e Wil PR L™ BASEEA hr ough a
Cat gf]% s \f@duléhﬁad &t%ﬁsk 0.001 Eﬁhﬁk&ﬁlk@fﬂseﬁ@ NI hbsd8e portion of
y

s anal yzed using x-ray diffraction
thd @abnpdest. halfradmeaing Ippmt belotv 80 ECx -Thakedtiseha prstipmpf the crude
ectrum it was de ned t hat. the ca n ded
prosie e O omadEs G G Hoereng Pkt OL A SoHeBeE B
aréhites X htent B r%6E ﬂeaE’m ?él%'rﬁérﬁf laf Rt pbi S8mAIf HefRBnXTHbkerosene
species were not detected using x-ray diffraction
pottiumhofitheiesde Frodnpd lad41 le@srit gtamsfol maogydicringdrynaticsger gram
Hydr ogen Source in the Presence of a K-Fe Sulfide
Oféﬁrloé‘i“&?st at an Increased Rati o of Gaseous Hydrogen to

< O ud@ @RIt pradfifet BRAPATIBsHS.00 € ke cfm@.lsel arkt dieRtrh@n of the
procedur e vvere the sane as in Exanp except t hat

crideeprodata mcbfdeﬂymmajm a@ééhet degel ﬁ@@thne@dhw ¢ proooiieg an-
100, 000, SCE
sy POReneo b et G B ek it PR ofl el OF SR

r eactlorudd d(ﬁ@@ﬁdt hes aﬂéas‘t b®0tT Igtem&@ @roedoc t’l‘har\((ﬁl@qaedﬁmdﬁk
this method are sunmmarized in Table 1 in . FIG 8 apd.in
craderediwt inelydedaronpaticxiadiies YO Back anerpmgRcsonigaip! at least 0.5

_ greater than the weight
Elelgggér:} glﬁj[el oﬁ 'gt;ogéeed in Exarrpl e 2. The wei ght

xansle 3t ﬂet)ﬂ’fatldnsdf ial K-FecsS ubfidelG atadlysit in Meﬂcdof Hydergrbon
an Lhe Vgeslu%ﬁ{g c%%fsgwggg%g%fl %Iyﬁtg | at e %%?c()jn (I)xr{de and 173

yTHRf
g W%?u SR ﬁ%%%?éhél?“ﬁﬁe@%em Sorf WGl Batkd. YT wet

pagteandstpyodesstidaleseribydl inotemipa s toviar the hltqhmdla@%@déldn The

nunb roduc Afte act w.th.t.he, grude
infegREAE HaE RBS DAV Jeriehi AnBoT Lot e IR G

Fr on,tBj8a E@E%ﬁhﬁe 2t e idtbrantelidid §9)idRisthixed hithd@emental sulfur in

catal yst, after being in the pr esence of the crude

thé elmnemaf dlydrogemn dilehtuded dkBhex bShg an argon atmosphere, the

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

"‘3
._¢

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 5. TAP Testing ofa CO ZR CO Cs CO Catal yst and

the Individual Inorganic Salts. In all TAP testing, a
waodsng63anpl e was heated in a reactor of a TARCHYS1004042648

fromroomtenperature (27 6€) to 500 OC at a rate of

50 er .mnute.. Em

i tt t . . .
o L R AR i
te@hiduBs FOM Sesfseyaf thde-riGafrdiida 3pectdhCeRdes detaatiadd/bbt the

supported on alum na showed a current inflection of

catphysainstuded ayritg (PeSedl iran subfidec(ificd), end Bxisite ticoxPMined

current i ction.of 0.0 £.or ' 3 .
pefsSr R i B ieahif A B S BV thfcton
tedRofjuetim TAP tenperature was 360 0C, as deternined by

plotting the log 10 of the ion current versus
Example x,C iKeed With alilyd ) Spurcein the Bresgmce of a

K-I fa | n%&gﬁﬁ%&% Qf&hgggﬁg Jgﬁsﬁgenf {Oc@?‘l}(féq?eed.
THeeapp &tk Wredd fedd,)and Cedctios pilde8dun dveld theanme laotn Hample 2, except

it dooRe of RUgaR E5da Pridedret yat 16 B i) Eho RS Ry The K-
Fees[mﬁ&e%qta%g ?3%%%‘%5 C}fa‘f’é@ Jshﬁasérméfhl Gk EmPRI wastRIY&d to the

occurs at ntrast to the
red26308/ Rb2CO3/ Cs2CO3 cat al yst, potassi um car bonate and

cesium car bonate had non-det ect abl e.curren . .
o IHBPTBHOTARS Sue BeopgRURT B e EPN pre gppmarized in
T PRNFId. @%6hd e TIHE 35HPSG210. | Ble \ivagme&i&nwge RFVId@ Produced in

gas for the K2ZCOBZRb2COBZCs2CB catal yst denonstrates
Extainglle 4 mogrepder thars tietwaight peyesnigge ofrg o6 kprodacedvio Ezemprer% The

different inprganic salts.. be re disordered.than
K TR RO B PP h S S R 2 e B ippBlentage of
distBRtd fdwed %Ekeﬁﬁ{)lg ani The ST or&dtyed fithé cratiel ploddeivir@iaded in .
Inorganic Salts. In all DSC testing, a 10 ng sanple

Exgawlhé it lewet bos g A gravisy eiahe cale popdyet predugen Example 2. A

RO AT AR ol B A5 B0 Pt prpucc

of 10f& Otapewitiiie dusdefged) thld THESrcanilysalin teasueiorgvas analyzed.
| ori nmet DSC) .Model DSC-7, factured.b
Frpgi RIS AT R hq NBRSIAIRCieb IR SESh Ahes baing in Bpresence of the

] g@ﬁﬁ 2B 2CC8 catal yst during
csecg%%hﬁde@{df%ﬁ% t g&)sz?mpl e shows that the salt
Exinale 15e TAdh Testirggofon KrOQd/ReG0;:1Csa66); G adalybeindothe [Adidual
0C and_260 OC . _The m.dpoi ofthe .te ratpre range
Ingame Sildse 0 oH AR 23010 d0OREARHIE REY PO o FATE a TAP
ure' (27 ° ke ReglinRk.NBmitt
sy§Ph R IRt (7 0O AP 00k URE SETE IRE AL "Bmitied
watenvapoiarddSGricenfiexide gaewat n2d@to6:@. using cmadsrspsdtraneeter of the TAP
these results, no definite heat transitions were
Sy8¥8%er ved for cesium carbonate. DSC anal ysis of a
m xt [ Nalep
HKEGRED NAZER cat@lﬁgt sﬁgg%cogdmmﬁnmﬁo@s&g Békrent

heat1 ng cycl e shows "t hat t ZNa2CO3ZK2CO3
inffectionrod geeater Hisnell golshfar pmitedtcarbon dioxide and a current inflection 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,CO3/Cs,CO; catalyst (“log (I)”) versus temperature (“T”).

Curves 168 and 170 are log 10 values for the ion currents for emitted water and CO; from
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transition between 390 0OC to 400 OC. The m dpoi nt

of the tenperature range was 385 0OC. The area under
whe@bt/06rwansi tion curve was cal cul ated to be - 1BRT/US200€642648

per gram The beginning of 6Aobility is determned to

0ol S S o RBL B 5 e o

saleABBRNSRUS ABEY ece of salts. Exanple 7. lonic
Conductivity Testing of an Inorganic Salt Catalgsts or

an |Ingontrastitd the Ka@@a/&bec@s(pﬁz@@ eatalys, poasrivargrboyafe and
ce%fexfr{]cléarnt?oﬁl\/\fglg glg%%’cuflj ﬁf 'nﬂgctﬁmg ét I%rp d‘f(\%lf bor}{:&ﬁiﬁ)@d water

anu@@mgﬁ@mﬁg&ﬁlts |n a quartz vessel wth platlnun1or
copper wires separated from each other, Dbut

in tFhe subsipntial ingregseis epigied gasige the Iﬁz@ﬁ‘?z@&s&%&é& gatalyst
deﬁl%%gt?ﬁ% t]%iattnl]g?%nl%c 1t X&%}lg/stg i~ ggééd r fioPe S8R Rorganic

curren g resrs urnace was
sahieaihe Be horé 08 ofderednhir the 1mimdmltpum<sarlmmmﬂaﬁsl using a

m croammeter. FlI G 12 |s a graphl aI repre e itati of
1g 6 esti Al S norganic

Sa‘ffgt %‘?gll ?@(Ft%gtgl §t16 Zﬂ&wl%%glééaté% 5(2?7 @%%te)o{ %% °C per min,

co@fé@ fﬂ&l@ 520 €C kg0 pCQit $at &b KRB peepirfitd a6 thefaGhted from 0 °C to
resi stance, K2COB/ Rb2CCB/ Cs2CCB cat al yst resi stance,

600i mrmcamﬂ RSLGES s 26308 adaﬁqutml sc@@mc@m@netm{@SC) Model

DS G pBEpERyEd AL BINYE B Dy K BPr P b I ok ¢

| ar ggs@ taﬁ‘&l%rﬁs HESKSEOYRS,CO)/eLIO daflyiR @Qfﬁlg( @uwcehelaﬁﬁg of the
at tenperatures in a range between 380-50

sampbdmhews dleit thespali enikivee edbitedmbrondibeas éra@&mmb@Wéen 219 °C and

o 0L b A SRS S PR B0 e

tré@afidh Yotve vhds26)cB1atedCOIBE Rb?ﬁmﬂé?ss}?@@arﬁ aTh¢ pedinniAg of crystal
Na2COB/ K2COB3/ Rh2C03/ Cs2COB, cat al (see curves 176,

disorder veasdletrgmyned fio Wart ak Migmpinieen tqrrrperaé%ne% 219 £§-
rel 3:53 4 %%ﬂ%g.@%eﬁhtst SR AL W8S rdnSitBnk @@&eqbfsmaa for cesium
§ '6 ec Iy

350 rease I1n resistivity gene
catbodiaeat es that current flow was detected during

PorSa resEar of L RHH LAt Bt GOr eBRet 5 dygine the second
hegﬁﬁ%&?t{l{ %ﬁ%ﬁgﬁgﬁﬁr}g WCO%%@?%K@@ L mif@tealhdfifd @'sBarp heat

e pure inorganic salts at
traneitjoabatweea $90 ACdo Ao YE. TheomidsintedFth©mpeiatre t:dge svaa 385 °C.

hi t at f |
T oo besk P eoms e viapetsuied o b a8 dpulgs per erom. The
ﬁlnﬁ{g dﬁn&ﬁlﬂ?ﬁ%eﬁﬁﬁé&fe@s@&?a&ﬂl& REnifunkBEOREmpedfi S H5390 °C.

errperature Curve 182 is a plot of a ratio of
Tmmammwmmwmmtamw hamogeagoustraipibwe of salts.

r eI gl il Viut O (lfn?rﬁu,ctwﬁ\i h‘%stﬁ]ngcw a Cﬁ)é)rgan]iz gzllt\teatg'lvsts or an

II rmoeac i 1

Inwm I“%M?@ﬁaﬁsg mﬂﬂﬁ'&lﬂ%sm@\b&fcoh@@dtém? placing 3.81
catal yst was cool e

cm 6bﬁmncénf,3@:f sheuinergamid selhedialijeta petheiindividealdpergaaie isolis ip 2 quartz
veREB S S ) Db S e B8 Bl e th sty gmersed in the

safrpléinl MAuER kB TieSWitanee cbﬁﬂi@uﬁl 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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tenperature during heating of the inorganic salt
catal yst after being cooled from600 0OCto 25 OC. The

w0 ewso6sonduct i vity of the reheated PCT/US2004/042648
Na2CO3/ K2CC3/ Rb2C(13/ Cs2C3 6&at al yst increased relative

t 0 t ’ b(gn' C S t i yit Of e%pq{)fs%;ﬁﬂgé sa{nﬁ)le resistance relative

to 9bfa§§ﬁrﬁr¢aﬁ>ohate |r@§i'dt§nc@ Qﬂdgl (51 K}(I(Dj)’e)sve@sfus t&iBpdrAarcg&m: Curves
salt catal during the first heating and second

178ebit4, A0, 147% amlyl&ﬁ)ear@ }ﬁgelllﬁ‘fé@f{(h@@ Fesistanae gphhicgiskars.

f
e e
redisthite, HRT WAL YR, C@ARbUD,/E%a0p bataBst febisndy, mpedtiyv_ely.
Testing of an |norganic Salt Catal A 1-2 ck
oy Al sy e RBTIS Bl s C@DIaIosisiann 1ot admksCOs (eurve

I@Z%ﬁg%gé%&% et Srhfaotlocy - 10T, RSBl RS Bdicates an
orfidredwstpuotpe hd/es ionk thue tehdtnat foshove dpartdirah onasnotberudaking heating.
tlltedlnth oven after_heati e
ThG AR EaKes Dt e Ly e DA G sl GRe Fatalyst, and
[
NEBF@%""??M%C%%%?%%% Batal IS EARA AT 6T, Fnd 01 P R Sbarp
deveene: 1h|rmstfvlmy\mlaqumm afl hehaperathees smaeange idint 3 h§00 2C. A
Na2COBZK2CO3ZRb?2 t al yst., beca liquid.and .. ..
AeP AR o TONE SSOSRILY TEHCAs St GHb o™ 1 Jeiper Sty pgtication
of@bﬁgge"'tBQEé wirBEeRBRICE ﬁ[‘ﬂﬁb%&@&nc E1eead 198, The dd@ from FIG. 12
Contact of a Crude Feed Wth a Hydrogen Source in the
deRroasteate that fheanig@oc SR catdysteare@enaallyimpse mehte tandln pure

. The .fol.l own ui prent__an e ocedure was used
ingdSi Sl A e SR R e R BT B0 G0 or e
. desqrGbesl lhie4l: Znthtich bis@y C Parr ‘

Aut ocl avels(d;%rail;3 1I\/bofee]%ﬂ(e#45716) O%% aslt 35 MPa_ wor Ki

N8558 (@@@@3457@@03@%@% eristangagelnfivq Bdkag Qesstance (“log (¢
Kol 32’%@695%% Aebdifife BPE R0 tatplcﬁ%lfg%ttl@épd heat er

uro ermcontrol[er cap mai ntal ni ng the
NSTOIH O/ R, CO; K sQCDF Canﬂyﬂﬁéﬂlﬂmicetrdaﬁ%toagcm Igastance (curve

17{2& lé%s‘%tg%]:ﬁpl@taqrgt \%g‘g% ]Iéﬂglggé PE&’@N‘%&B@ é@éﬁs&%&@r} C@(?(S;, catalyst.
Al IESH B FO SR 0,34 0Ol B MOl BSHIAS Bsbm

I'ti'on VeSse ition vessel
temgeraﬁiﬁe aid thad Beaedinrthesedstiaty dpphatuse Q.qu 184k6is a log plot of

N%&bi m m‘gz@ shgbg (gle{tzlbl;gg t | ngflia‘é @)&Cﬁ(@ reswtance versus

teﬁlg%fﬁ?&@mtgel%auﬁg Bf &8 Wr@mﬂ@b@ﬁoateﬁ aftett cooled from 600 °C to
nperature control valve (Swagel ok Val ve SS-4 Uvg
»COj3 catalyst

25c*4p aBiesionic cordustiaity n@thfelrdwawﬁ I\@zﬁ?@b/ KoiOs80u€05/Cs,C
. dZqr d. f
R S R G R e AN DL cscon

e was attached to the first inlet port of the
reactor after crude feed was charged to the addition
vessabm the differense i inic eadeaiyitiqson theasgrganicisple catplyst during the

ﬁris{]l?e%{igé gr(ljd 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/Rb,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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Product Col |l ection: Vapor fromthe reactor exited the
outlet port of the reactor and was introduced into a

wa@aensesleof col d traps of decreasing tenperat urBGT/810p4/042648

tubes connected to a serie$9of 150 nlL, 316 stainless

t |
ke i anapely et 06 8Pk} Mfer 8% % ana a
KJO@R@C@@@@@@EM@&M@ bt FOWWWIRherebed Weth\wapatild thersatalyst

the reactor and through the cold traps was regul at ed,
had@qoessienp}’Qﬁaﬁz} a back pressure regulator. A rate of

o 3eheby i Rl ER LR, Ll e 698 RRAELANAN! b e

t he e neasured usin
sabRicbh@tiopddel # TG 05 Wet Test I\/leter) After exiting
e wet test neter, the %as stream was col

th lected |
gas ha¢Q:/KedPaRby@Qs/Eailcpiabyst ager i g ipaily flowed

Wg—%%eeé ard Model

(Slgggﬁ’%now Q’qunt &%gl ﬁé Q@B man ct uotrneFﬂ) y Agil ent
Xenpleod o QOf_‘Sont&JcDGf 4 CrideFeed With AHydrdgem $duyee ih the Presence

condensat e st ream vvas rermved fro hE%l old traps and

B AR # 5g Sauippgh; and
geﬁlgﬁl hl‘ogéﬂuge 9/95‘9 'gﬁaﬁ’lﬁ)fe@@ 7 &Q@pt%ﬁé‘i'@vﬁ'iéi’i@ﬁg Brev&%§cr1bed

wel ghed and ana ocedure: Cerro Negro (13
Rgrc&ms)A 248 nthageldb}t O PatreAwodatd @’amMs@ |#457Kﬁeatcd latjﬁ MPa

d had f 6
o mE e G eD Radh Cavanfifi VB AT g ggsitd an 800
wilf ?Qﬁneﬁoaﬁﬂthéé’tgle&l § SRt rmonto Qe cllpﬂflé‘ﬁﬁmaﬁﬂﬂaﬂm@ﬁ e zﬁﬁoclave

V content of 009 grans. The crude feed eat ed
att%cﬁ A5 odCGmbibes tKB2HRZRbZBARECEPtCEeat mlsi Port( 3 @glet port, and a

m%@%%g%g od tg%nga%g?iqergv\ggor to-eﬁlegtrl% tl%)e toB n‘E)he autoclave

wa)sfmg\ﬁaté&“gﬂhaémﬁ,sqolﬂzcm 19. 44 gr ans O‘Rb ZCCB and C
4.49 grans OFCs 2C0O3. The K2COBZRb2CO3ZCs2CCO3

Addmtlaln Sﬂia@fmaﬁdﬁitmnm@ﬁﬁefmﬁioéﬁbe%ﬁ%@éleéﬁf Stefédwb@ewwas

eqélgg)% gR&%qe | ﬁg %"1“”2%245 tsu?@&%%@%@f tér'fn%sﬁfre relief

de@&%C@ﬁmdhodplfé@ta ﬁ&ﬂu&l gauPS@nd empelr @tpemsure nomtm‘l a(alye (Swagelok
from 50-500 OC. This TAP t raﬁlure is above the DS
VSR HSSAUNG corablael PRGN O5R 0% issPys AP BT crude

feEci] a%trzﬁgﬁ?h% '56@ inf N& dlﬁlﬁ’é %Qggﬂh hatlamperatur% c%nérol valve

onat es cat & I'yst “was rapidl
wamﬂtabhemrto ahafispindat |portp1f deesuacorf dfpwenide rf@tdhmse:hefgeﬁ 5@the

cmBZm n. ter reac t he d red rea n
addgipgeresselr Briorglp disent ‘ia 1?%?3 166 Hvaﬁt“z*HHF% and

P%ﬁ'@?@ﬁl@c‘tlohat\f‘ﬁp&f frém %&ﬁ@é&l kiteAShd RIRE B8kt bPthk Méactor and was

reactor. The steam and net hane were conti nuously
intredued dhid arseries affveldaapistof decredsingempenatiwes (éeﬂtubcﬁ qopgected to a

TSI 00 8100 28 ot 10, CLUAC 800 0 RSB v
1n]tﬁe )Ll %ﬁssto 1588 b PdabtrGah s 4 l‘ﬂﬁﬂd téhdefsa ﬁf@ﬁ}n ORI @f the
i

ddition vessel after the addition of the crude
vdpeeﬁromahe taanior endthroughdhe ecld érapswwmewg@lra@dua@qeéech peing @ back

PR ORR A At B Bl B B UG8 bting e
cdl@ashd Wi hBRE@LLhE adfet ABPmBter BRigter Model # TG 05 Wet Test Meter).

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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mai ntai ned at that tenperature for 2 hours. After two
hours, the reactor was cool ed and the resulting

w0 e@sdewZeat al yst m xture was wei ghed to det er PETYESH04/042648
percentage of coke produceddandZornot consumed in the

acti.on Fro a_di ffe t.
S AL TN B A
pro@iPRiAS deighed Bfd @dplear per gram of crude feed. The
total product included 0.87 grams of a crude product

Prgcednurgn Coyiorldegso AR7.3 £eauis) y/a@phaggdéﬁdh@@fgilthrhgesgcgs The crude

fe?]cggq,du @a&[}) o%nrgl\?@ 5@@ ﬁﬁ% quég 'f@e%gfr%g % O%Tuﬁ:e feed a 1s;ulfur

codles of OL042 Qf@ﬂﬁea ﬁﬁl@@bﬁ@ torhéad of PN 1 graaum, aﬁd 8 tcuaie\l 1fV content of
r oduct, sul fur _and 0. OOOOOS/R%r ans

0.9Q% gremK; Th‘h erude qudévaﬁrh?a@dm % WheKePs pq:q;}gps,zcm catalyst
(3?%@&}%&3 Eg%gg eth%geac{cﬁle reaction procedures,

con and catal yst were the sane as
in Eftkﬁiipj(ﬂ)gﬂlbzﬁm/@zad)@ cpnlysiueds mepdredibptenbidingast 16.44 grams
anal yzed to determ ne boill | ran 8@ %PI ons for
oftleb Qsr L4 grags it R026Re %’ld@& gef gr am of
KLY Sgﬁlr %’scgoigat&lsrsﬂ{aﬁ%\/‘é%ﬂﬁpﬁ&p s&r&ﬁreq;f%% °0f The

ans of and residue content o
Km@ﬂﬂbmmC@@ datakyst leheltaddo $ @ i repeamorenaf 56°Ce die. individual salts

es, 9 dengnstr t, contact .of the
DRk S 66 Ry G agLu G DAL PR B eahie fom 50-500
oAl THP§) P3edp é}ﬁﬁlr@fs a%@{/@ﬂ%‘?js@?eﬁnp%%urg ro@ﬁfe 1ﬁf)rgﬁﬁﬂé@§l‘t catalyst and
feed produc=s a total product that includes a crude

bebowo theddSE Itmlpe:rau@ dfithguindividyal metal aarbgTes. The ¢ r ude

pro t si.due ¢ st 30% o

ighe S Fiotd oo e, Lytes AR Hn SRS mbipive flow of
le‘BﬁineaofSZlefci=H3 /eiRN AT rédtBink Ahedeslied Mat@tt Rftfpeturd] stéMS ht a rate

90% of the sul fur content and N| /'V content of the
of&mlé/m@e and migthage aidete 30 em’imin) wercmetgred te dkg reacton 1The

B S B SR g g
refot&0dveg aut Thedtodaebbnas pictduriaednitd thﬁgearoaﬁgsmg 1.5 MPa

di stribution between 200-300 0C aft 0, 101 MPa, g
(287 emo@@HnﬁV%fwnwp@éaRﬁaﬁgalm% &1 61 grgme X ﬁ@@me th the

d%gg)ﬁlr\}gga a3 tﬂ@%&ﬁ;&h @n% glc%tﬁe @%d(\ga%%gglgfe)t ‘g dgcﬂtgs"e in

teh-lpelnangem Hﬁ)lﬂ(bﬁas obsehed Boasgtheaddition o the cB@le feed.

CO CGatal yst and Steam The reaction o
or oc iR AT S R RS PRed PP BEBRAf 450 °C and
m&%aﬁ{e}d% tHaFteE%iﬁf%%%rlélh&ﬁg AZeMBIFhIURE 11RARBCtBSwWhdcooled and
ept that 130 grams of crude feed (Cerro
thexleeg;ubmg aemﬁt@@agalmlmfuret W@ \r@gﬁm RisREOBIEsEE3ntage of coke
ca\t al,ys / wer.e used n]?1 | e 11, nethane was used as
prp 'éceﬂ%‘itl BB%WCQBﬂF%eéim e 12, hydrogen gas was

usedr@fm 4 MiereRned ﬁﬁiﬁ{’halS BMAIG & weglfilaa® Bbledatalyst mixture weight, 0.046
representation of the anobunts of non-condensabl e gas,

grems dbcakeaemeined e cesictoripst grepi aftcaetiei faed-| The totp] praet included
O.%Gra%lnsdof %%?u e%%oguc? Qvgthvéﬁn%’vgr%iéee ARY (g)rdallelcty of 1P8& geiLsg th% rg]g(ejls

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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represent wt % i quid hydrocarbons produced, and bars

194 and 196 represent wt % gas produced, based on the
wowedoglsieof the crude feed. In Exanple 11, 93 we@#/082004/042648

crude pr oduct (bar 192), 37M % of gas (bar 196), and 4

Cer v gt 10k Rl RO i 3 M e g el gptatyst were
the kade a@fn@i&éﬁ{ 14 @aﬂ“hé-&%)ie prodttefExagte (®Fhs &)zed 30 det8rmine
wt % of coke vvere ‘ﬁ%roduced (bar 186), based on the

bmbm@mng@ distriptions job theeguds preshedip |Tés crude @rruiumhq@s B gtem of

crg%elp u<itI S ?ﬂ gram Lsted}%fabl%tﬁ%’r A %Tgrlaﬁﬁ%? d?s%ﬂlgth hy QS gga%]s of VGO, and

re§idu EshterdVRE DAOE giaing Eﬁktﬁ@i-HMe&teBIS amopﬁrssweket o produce
and/ or transport t han hydrogen, thus a process that

it 1| Pieaplend wEhtd demerisiriedbateontag! ofdhosieds fedavith a hydrogen
soy ygﬁglge r{gsseg%er {):lgeﬂ s@§ gﬁn{li@ﬁaﬁ gys@ﬁelh%g) egqgrﬁg 89%d€ﬁeed produces

a ot pesvet thht 1acllu'dm (g'&dld: prodatitthatds aliysid miatype aidSER Fhe crude
t ot al roduct . es 13- Pr ody

Cr
prodrd ha arrsrchle&os‘@rl taéaﬂomol@ogrlretrrsﬁ%%mgﬁaf g%fgude feed. The
crh&@@foth g 0 1A QS EPY c%n?eﬂgaﬁ taﬂ ﬁg@dﬂt&n%ﬁh@m{%&%wc%the sulfur

same as I n Exanple 9, except that the reactor
cqmteeﬁamdﬁﬂo&a&nteatoﬂﬂecﬁ»darfq:ﬂde 13, the reactor pressure

cru d'ghep‘rrg%ﬁ‘%‘]{gﬁtg?ﬁ‘ﬁgd % r‘{é‘%&?@ lgg?ra%)g ; gﬁ}’ﬂir'sg%b%érwg@ a bOlhng

raﬁg@@kgﬁi%qnoa beattisebo®redie o hethahydene 81009 ?ﬁan’ﬂ csffhyarocarbons

distri bution of carbon nunbers in a range fromb5
witls e@odmg\rmgbgﬁstnhutﬁin@et\&&)n 2003 08X 41 Oel OJléMPa,haé leaefdbOQﬂr grams

oS R SR S i o b S SRR 010
MPa. 5 0C was produced. The total product had

hydrocar bons with a distri butl on of carbon nunbers in
Examples d1£12 G omtact of 3 Crade d yeitlpa BlvidogencSoursy in thedresence

oferf ﬁ%g@g’@ gﬁf@fﬁ&;@(ﬁ gf_ﬁ!ﬁf’&né Sfeafi ”f}?ecﬁeh&%ntﬂ}&e%fég?» r
organi ¢

cohdltion§,aind lysK, G0/ RBJG@Cs, 0108 SatalyeSint Kxaprpheiud eand 1c2rwrde the same
pr oduct with a sel ected API gravity. By var

o B3Pl eaplifal PHUGHEE RPN 4eo (5 NAEHT) HRR 60 Rpms of the
LR PP S 55 R o
hydosgetatadcy.s in Bxanfilt il 2 drydCsgebi gelewiasrusddeis Arslgricegenfsoame. A
ARG AT OB B GHMOTals ! el D Mo I b B e Riadach pd coke
1s§l ‘ieaiin FiG Brampke1 8 arﬁlxl(BQHEglte%E Wi okE Fﬂﬁu&ﬁ? Qa@ﬁéo and 192

yst (or silicon carbid were directly charged
repn’se:nttm% rpad hydrocerbarsgredused tandbdarsdd mod 186 mpr@ﬁent wt% gas

d [ o Ex I 15, 138
ol B ool SR inRREa with 80 4 or airs of
the ﬁ%@@ﬁ{p@?@%/@@&@u&@mhmrb&q@w 3GAYRbY Sds (B 198), and 4

Exanpl e .
wit% 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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In Exanple 16, 132 g of Cerro Negro was conbined with
83. 13 grans of silicon carbide (40 nesh, Stanford
wokwsnemlis; Aliso Viejo, CA). Such silicon carbtTES1084/042648
bel i eved to have low, - if amy, catalytic properties
n der |st81|;r%{: ﬁv&%ﬁngéﬁta?&gl%g{lﬁ nfge ?S@rs Ip?esrgréctaés rfean 1norgani8 %‘é:lp catalyst
to & atothPpr8fluce00 OC over a period of 2 hours The

was netered |nto the reactor at arate of 100 .
g d P A The

Exan : 3
ap‘é(r)leag;tr gg% n Igggedﬁ%of!n? if}%ﬂ'@?% ﬂ)dsa"f’tégﬁdgyspagr gtﬁle ?Q{;@a?ﬁcﬁ&ample
9 feia&p@ﬂiadtﬁerramoﬂ/paéssm@nmlvmm ed and anal yzed. In

36.82 grans 68 wt % based
gﬁ»?ﬁarwle { hethe Fageter p@éﬂlfe Wfas 1P ﬂ%%gsm@wr&tgﬁ efacting

Uixd C

Pe¥1r°§mAc 5B ProBie BIENDE degBiy BE23 OSSO WHBBrOOALCRR total
prodica hyé hydrocdrbensorittbodistibokibn ef ad:rhmspﬂ[rﬂbc&s il araage fipieS to 32

16, 15,78 gFrarrB (11.95 wt % based onthe wei ght of the
(S?ﬁ'%@‘* & 12)-yel | ow hydrocarbon liquid with an API

gra

Food i f*ﬁ{ D e s T pob el Wiontacting
peaibdp pdredeproAli¢tvatigAPE gnavgey ef 3.6 at ExafPIvens bﬁodmedl oWhe total

pri bt B bpe RER il o diteBar V6208 yaEteshig Bppgfrom S 1015
@ééﬁﬁhgfwoimnglqg)generatlon of hydrogen under
non-catal ytic conditions. The yield of crude product

i n BEXmspexaniges denymstiratg InietlaﬁdStfhtecoyli@tldg e de@d@ed with hydrogen
roduct in SO de
in R renet G RO isriap srel TR R Rats T PRiohE! EPrmgs product
witleg Gelbdted AP prORGNBY vafyildie iphas@ed erud@biodaddvitia hidder or
absence of a gaseous hydrogen source. Exanples 17-20:
IOW@hABE@ﬁ@ﬂY8m€PUH@C$%ed with a Fydrogen Source in-the
4 3 ) io?lun1CM|de

ons. The

el et et Tl 15 Aol Bkl B
rB@e@lﬁf eﬂegﬁ{]y ! &fin @Qgﬁlf)le@ ei&’@?ﬂ'ﬁﬂh‘s 'E?u delid a{ngr}:atalyst (or

vesse ogen gas was as the ydrogen
silsunroahideiveere daedtlyrchprged snio ehewasctOr A @lie fdBw t{rdel. Cagben Yioxide

(i w3 SER S oGP R B O b g s combined

with @@v4 rg%atrﬁs%f B8 ﬂiﬁ@?/‘R%E@@g% 663 &afalltfj.;@ (SRR Mtlyst Qsi‘i% E)@Hﬂ)le 9.

coke produced are tabulated in Table 4 in FIG
InBramplees5, 132 grod Ce8o Negeo K2OBBZRDOOCIBEES Zécgzamaoﬁstlhgm carbide

S YRER BE Vil SR sl R G PR ep ipd to have
loWaﬁ‘ah @taﬂﬁfﬁgﬁ Gﬁértiéseurfd@flﬂﬁ $RE &RNAItRRY dBeribéSh&BRWN
le 4 ( for anpl es 17 and 18, when the

t errriereadu@@nwés thermr@m apsheand Brsreadionteaperapge of 500 °C over a
pe%og thlogrr% C‘Fhe 5, \;ve{]scr{le &rE (ilntg e Qe3P at A A £180 2 nin, Vapor
generated from the reactor was collected in the cold traps and a gas bag using a back
pressure of 3.2 MPa (479.7 psi). Crude product from the cold traps was consolidated and

analyzed.
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grans of gas per gramof total product. Coke

production, however, decreased fromO0.17 grans to 0.09
w@e@s®6wli1 coke per gram of crude feed at the hPQIES2004/042648

tenperature. The sulfur consdent of the crude product

St oot SR B T St PR P GRErT the crude feed) of

a L1OMEQE Al ¥oBarbBRGuirwitdle APY AVRY 8f AaeastECRfas prddlucddirom contact
Exanpl e" 19, a crude feed was contacted w th CaCO under

ofgbadiude fred veitinhieanorganie kalt catalpntin thesarhonslioidelatimpsphere.

o kPP §riSaRLARER (Lo SR DAL P e w88 oM grude feed) of
2 AR VPR RHSCHDAid1IE HERASBOAPILrEXS0T 10 W proddel fnt Sorithis of the

gas _production m_Ex,an‘gI e 18. Desul furization of the
crade teed pediciliges cathidenianghe earborydiogislejainesphpssl e 18. The

crud 0 [ I /

cr uaS BhEAEE yREPESEhAD S, fie b ie epebilondr AT igen
sotitdefiti theCiitode@té oOthe Gnd2@dhi@saimatabest iggrameothag tHedR-situ generation of

product for the crude product produced in Exanple 18. .
hydyegep| uademnanscatal gigepndatong e T disht @f aruge nredpstie Exgmpled 6 is
oARIRY 502 )5 g S LG 03, S8R ) Bl
hydeagends gerdeaepdmihpcdoncet afitle cnide fgrddd tint prosence of the inorganic salt

si.gni ficantly increased in Exanple 20 relative to the
ang4a t %m@i%ﬁg&?@uegx%og%wron in Exanple 18.

E%lg (fles 1999 hita&ard Ohide FRAWitH 2 BR-drBearS&128%h e Presence

& per_gram of crude proauct, 0.Z25 grams of
0 -QgRYBs0s01s¢COaEatalpst, Caleivgn HmidafandrSiieompCarhide at

AUESC IR R sete, horgr ude product produced & Bxapl Sy

inB{g@Qi‘é(‘shl,t c&ANRENEE thOsaple 42-iR ExBhpRD, @f(cagb'{}faﬂﬂle TR0 @ was
of " crude product produced in Exanple 18. These
added dpptely tdahmiesetoningigad hbadditinn thequgh yhe additgagvessel and hydrogen

Exanpl e nd 18 provi [ Qv I | t .
efrsTRaREshe B0oRth RLEL e PRI I M P ffHPa 14 1 psi)
dngaROcAMEactiapg pedoy BhOBRR0 FdnQs Flatveratel wRSI5 008/ /minn Reaction

t he amounts of coke and noncondensabl e %as wer e

temipgigfuress Sisemyilqvptaies, andperegniagsnplsitde podugikgasaal ¢oke produced
ar@?aﬂ)gtpa?é%ﬁﬂsﬁme% glaflslcprlgduced under non-catalytic

conditions. , . n exanpl es using inorganic salt

cat alnyBxampleseld dndaigpthed,CDsB,COsMTahlO; datalfFétGrasifgd. Ia

decrease. was observed in the i ght rcent . of .
Expanle d &dhe sQutpding ierpperatyrs pes %migo"gﬂ J@gﬁe@wlq b ihsjcontacting

i : j . anpl e, Exanple 20

tefiiibiphfc WAS P @RI R ERAGIITRIL 500.800 BATP £

hy dr Ag stidvanin Tablda hE10r da) fedxgaplestlfant H8y whén the derkpangfure was

.of t cr JLeed is.estimted.to .be at st w %
inggeatrddiom &7z 640 300 Srogod g 0§ £inireted Sog 0,02 gftms o 0.05
grARNef cRARE kt. MM Hroffcti6h &ed d :
coﬁt%ggt ed \%’reﬁlﬂog{bﬁi}?%%etn sourlﬂé%. Ctésa’%ﬁvég élecéﬁaéezg:omow

gr@on t@e.09 gfanas draolie pegrdmwifictnda fesisas theshiphettergperat8oa rlde sulfur

coplir P 0E CEREH LA CHT BT ALY LB 0ESh R g ppifor pe
oAb RA1dUR SRSt 58 RBLBStcBoERAIPBEHLrAKORBIudIRd H/C of 1.8.

hydr ogen "'gas was used as the hydrogen source. In
Ex anipl Exapiple 1B0. ctudgr faed was @ataciedNeigh 62GQs 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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conbined with 30.88 grans of the K2Cg 3/ Rb2Cq

3/ Cs2CC>3 catalyst to forma crude feed mxture. In
wEx@spbe722, 139.6 grans of Cerro Negro was coP@i/nezb04/042648

with 80.14 grans of silicorn4carbide to formthe crude

ofeRe i § Bt BE FheRr BRI hOfy BB I3 Bac. per gram of

cri®@d ot 20. O?E&n@"@sﬁlfﬁr dsomnplahd to elcdudfur BoteRGIIODS grams per
heati ng and_hol di n eriods. The crude feed m xture

gramofisaidedayodust ﬁUGhQ)@ué%WOdEC@TWP@ inpB¥pmple ABai ned at
300
200 BEebE o8 1Pl SR EETRRETVEE Mgl g, .1

grofas bosilidorhedibide Astead of e ine@ahic galt taalysrwiswhardedas ﬂ&deactor

400 QC,. water was introduce |nto the reactor at a ra
G%ﬂrpredupﬁgpﬁp& coke produstioasigsHIGHtl increased Wy Frgemle 3a relative to the

g @duce&gaﬁw &u%ﬁEﬁlr{jE% 91g.nmdéﬂgesfe%%ptcggalﬁ&fcondmons,

eremalnlng atln |ng peri ods
0. ﬁﬁgmha;ldf icoke pd‘r@rm&@tﬁbnmia pmdnbt,l 025aramdO0f lﬁlﬁ, cctridensable gas, and

0 ST e oS WSts gRucsdnd B Srodeattat Badyeidn Framie 20
hatdhﬁ0§ 6%?5&19 bf Wifr %@f S8f §ridd ﬁr@@uc@ Aoh E%feﬁ95 oR0D 18RS of sulfur

bag.” Liquid proddact fromthe cold tra
pea:(gmbf crad@plrodndmmiucydadExamplEi&n”pl e 21, 86.17 grarrs

W % b on fhe i ght he crude feed)_ of
or el s Sl U5k ot st ed b EangiEo b 8t
pradide {n%ﬁie({ 1%§ul5s &er Y6H-BatBIyBE U6 RH1 G ﬁid\é@{‘?%nti%hélrﬁletal salts At
contact of the crude feed with the K2CG3/ Rb2 2C33

SWaCapyde hydiogﬁeﬂwydatg @é aS(hcm%{méh@amomtEaﬁmkle @ng Aon-
coffbhp ik 380 b e STl o RN 2 bR MR Bl i -

. coRdénsable @iprod aedumdBy SRl P@dcdnddiond. was renoved from - .

the reactor. Less than 50 wt % of the dark brown
i séa%arpplﬁapan&a@r&%%@@taﬂywsééﬁﬁ%pleéﬁ711|8en deblgd, FIG.

UCt serve

, mjl,eeg@g /Y\gats@waé LbLRRAGRTR 1g1'1t33 %ﬁt &ypq 8968 o4l EE?%RJA%%

ncrease I n yie do

- produck gapfoemad daéhgthie ¢entral eapstiraéd (fmfr eKz{mplle Examble 20 in Table 4,

Flmgﬁ&gg@iﬁe avawplég%h%@%a%%é i e PrRER R heggratl cracking of
thPEngH aad 1§§§tlﬂ9&t{@t§%dﬁ nﬂ)@?ﬁWE 36 lil&fs?wvft%' 9&@8& 1D tBh, at most

crude product uced using hot water. Spécifically
5 wite, @mode, has@tknrcﬁle itotalEbraonmit ef mdw%d lcomtected wiithi a’igldt'mn source.

1thy f ted gg’urce In

thahﬂreseh@e M&m@%@%wg/c@@mwﬁs%mﬁen Carbide.
prodauce ad enhance properti

Appsraiug m@mmpﬂetsellcand@é vmr@dwcsampraeduE&@npln 9rgxaem itleat Apdrogen gas

Wb ATt I eR bt 3 FRERRZ 1080 4 bR e Nedbimes

coRibRsARGieh 96.88 bkl fIRRAICe0 {R b/ CaLd); ¥atl sPtoRb R HeRudR feed

Crude Product with I ncreased Volune Relative to a

migtwele I XAt e 2340l 33rfegrPing @l Cedo INeger wagppnahined yith §0.14 grams of

silicon carbide to form the crude feed mixture.

The crude feed mixture was charged directly into the reactor. The hydrogen gas
was metered at 250 cm®/min into the reactor during the heating and holding periods. The
crude feed mixture was heated to 300 °C over 1.5 hours and maintained at 300 °C for 1
hour. The reaction 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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Condi tions. The apparatus, crude feed, inorganic

catal yst, and reaction procedure was the sane as
waleasstsed i n Exanpl e 9, except the crude feedP@EES2004/042648

directly charged to the redgtor and hydrogen gas was

T B R

hy@frédenaberd tneberfGntd the E&ﬁmﬂ for &3 ,rerﬂlélﬂlr@ﬂﬁﬁﬁng)ind Igdiag peods.
feed (100 nL of crude f eedT)54 and 31 grans of

AReorogin

REETDEIeasRtes MExIEF §is100uEs @edﬁ%f‘ﬂ@édemﬁefﬁw was increased

W -
cd]l]:&‘r%d Iiﬂ_ﬁhe\baﬁi tppednd agad bagiﬂaitmildq)r&dhct 0 the aotel teps was

crude feed (100 of crude feed) and 80 grans of
coppolidagad andraBalyeedaer e charged to the reactor. A crude

o AL 40, B0 et g e o

deppk oetidishcbrowh ﬁysdrotd:rbstehqmd dirudopsdutt)end whieme70f gt Were produced

s AP R SOy, sl 1ocL D R BTURRE OBiCSe G el in the

h c@@égn Ttgg w@fcume of the crude product produced in
}f a fv\gs significantly less (40% 1 ess) than the

Y oI u]mdi}mfnpdar 22 evaterompet andraouhuad eandunt BX gasphvas [28ducad from the

o o BB U S SRR o
reﬁfo‘%’dJ SbmRBE réselob MEeRfthAr WOHvi% LE R daBXBIvRInSvigtous FRimaeds

of a Crude Feed with a Hydrogen Source in the Présence

proflucedroBDoiactof ths codedachimibsilicanlctibide it Iogkegen Pirosphere.

ratus .and Cti rocedune we
ARSI RlcHS AT B S P SRR b En 8 7F il o vie
off adid @bt pfddcadiB/AramplelPe K2COB8/ Ro2CC8/ Cs2CO3
catal yst was prepared by conbinin 27 2 grans OF K2CG3,

32. JExmple 2 Ddmpontites s8 DTy eRerial thy piopeitigs ofithe cridggsoduct
5 O R ATRPh rv
waieg rSpeCffwdHy ithetrude grodpétrin @xanmplmlecwawlewéﬁbcdhn@ﬂﬁﬂ the crude

t of al mati cs conte oilin nge
prafi%q OB, XD alsgi@wééﬁnm@traz%gbio (f'@@gf u@ﬁdd@d%%lple 22
u
R e R SRRt v The gl 9%%?“3”%‘%?%‘0 yffle 21 md

enbancid ﬁoeepkopaﬁeﬁrel?atwecm ﬂaairudwfprbﬁnmt praddecd indtkamipld22, as
dm=.\t ha i n %}Ig g %sence of the K2CO3/ Rb2CO3/ Cs2Cqg 3
LIRSS PHBaERE Ber gram of crude feed, 0.95 grans

E)@&fmféﬁﬁ ab_ 1. Qﬁiﬁ%et @ﬁ@ﬁd@%e@ WailPa Pl‘yd?é%ei om@e {10th@/Presence
prO uc I NCl ude per gran1o ot a prO uc
e D i el D¢ RLE N 10 XrOaw .‘:. S Eaqg (L ¥ -' ai 1INC

: r]e o} al 9a ] . ‘
cdﬁmbﬂ@ Tﬁm@paraa%%rﬁaé ﬁ:‘éd oﬁqo@an@reata@%t @ﬁd Péédﬁ&??{rob&ﬁﬁ'e was the
S detfermned by GC/ MB. The bal ance of the gas was

samas dascribad m Example A, 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 K,CO3/RbyCOs5/Cs,CO; catalyst were charged to the reactor. A crude product (87.6
grams) with an API gravity of 50 and a density of 0.7796 g/mL at 15.5 °C (112 mL) was
produced.
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nonoxi de, and a trace (0.004 noles) of evaporated

crude product. The crude product was anal yzed using a
wa@eoobioessti on of gas chromat ography and mass  PCT/US2004/042648

spectrometry. The crude prd6éuct included a m xture of

The. SRl af (92 dferitiet s G ER0d 1B b e A Brgrams of
siBédiydarbide $RACCHaBodRs q&a&%bdtsr rA BEhde @F@ﬁl@ﬂ@o\@r&rﬁs)a)f w1th an API

boi ling point of 136.2 0OC at 101 MPa) per gramo
SIVIRY Of 82 any densitp 6@ QS%g/mIoat el ‘é@@hmlﬁ wap pragueese

f eedUnéQ‘%hé’E% %?%&iﬁz)@ voﬁumé oP t%xe g§u @C%Lﬁ{ I%Huéeid\/@(g‘ia Example

removed from erea ana

23Mvas approtimaseyl m%tg@éatatthMe araldrﬁtccsﬁms eruda fewal glhte vbIu@M® of the
3%%6 grarrs to atotal wei ght of 37.38 /(
crpge produel rspduced i Bxample 24 vwas Stgﬁ\eﬁqn@ﬁhg J¢ss) than the volume

halh ¢
of b DBt R R e o AGR At .“8%%?@6%10‘?2‘%6 HFfidduc
erhafi@3a pyodursr’ e ibikitd ﬁ)LgeneIﬁteGﬁdré vgtmnsofofrudé pivden gpeOvd@dine of

grarrs of K2COBZRb2COBZCs2CO3 per gram of used
inputciidest  Additional crude feed (152.71 grams) was

Eﬁzﬁﬂféﬁ% CHithet deChidefeet Shith & ﬁﬁj‘rxgéﬁ $oaficBh flePRAence of a

Kb GOs/Bb, COCH60a ICMlgsmSulfug ahdm (e agpaatue hind weaetion
d duct, 0.058
pp S bpredhiFonan Feoule Sstedt S uBraa lhs Gaeretipo the
reg@’t& ABOLYHEAninPGhe 'IQC@ﬂing@?CSSC@ﬁcﬂQ ﬁ%vﬁfpré}ié%d%%nbmmg

grans of carbon dioxide, . nol és

2h gram,sarf%ﬁ‘@s, 3he graseefdth 603 tahé 4@é$ramsof@$zﬁl@3e

PR s R PP Ll 1.

wil otlated t@i:he’héﬁkft@@ alrli@@bsrdmég}o arudeiihdliidkd! pEIRa D WREIB feed, 0.04
100-538 OC. .The portion of the nmixture wth a boilin

SIARA ggalcﬁr@mﬁﬁlwpn At v kaningrangodisibutioe betwser 145260 2 o(fg (300-500

"0 B0 Ykefls ST AEPORBih OtRHRY S04 o BhIYE sulfur, and 0.56

grmﬁb af midﬁeeAPagﬁhvﬁy%ﬂlermth%eeﬂ wp6d: xyl ene t
clig . ring,c ounds with boi li ng points bel ow
149 19 (Reagt tffd{gw%ﬁ) W Hé‘%“éh"&Fé%l esRFROl e
I
R O OO PTG ber Sl HEHACREA, 9 grams of tota
pméncgtwdowograﬂwnf@ukal yzed. The second used cat al yst
had an i sel ht from 36. 63 to a tot
o o B G pfud el é%f@l@rsé&am By 5 G prochuce
antdr@)e()%egr%& oPBydrB@lﬂ% jsNahe Kot RORLARAGEIAEB PgL; mole of gas,

catal yst). The secon used cat yst I ncl uded 0.3
0.t motesoff hydioaen, S anags @frcaﬂmnahogm fand 0.026 dncﬂcmf C, and Cy-Cy

G oR g S B r BN B R Be T ek e mE g carbon
mékade; ah@h ate (HH484ol&) @msazaﬂo@at@u @lﬂﬂ@?rodﬁ@cf gram of

crude feed, 104 grans of total product and 0.114 grans
of cHI@eCW@FSPT@éIth &ees athlyz&dpsing aorpndfination of @Rsechmmatography and
att for t he ad ti,on
bt Sy aif RAGe R BL RS SRR IR 155E $itn a boiing
rafifetsEBwedn 100)853]83@3 Jri@stal 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 crude feed transferred was crude feed. The total
product included, per gramof total product, 0.86

w@e@s®6wl1 cr ude product and 0. 025 grams of hydPODHS1HOH042648
gas. The total gas included? per nole of gas, 0.18

I 052 di
to%Pwéfgm@ & SR e iparaes e R o e Sy Srigin
%@0‘? catﬁly%b) Tas Bes ussdnaxdl ke indhyddd @B erams of
sulf a smal'l trace of evaporated oil. T

additiodel q@rkodbﬁ%i greg eésrllﬁlrrﬁ QQ1r eramss oh Do ead BSAS egwmhof

apge bet wee +0C. The portion of the
K&@?%?M‘?ﬁ% 35’85 $r?]ﬁlgoqruz%1%g%a§%§st ri buti on bel owl49 0C
i ncl AgiRHeona? 8Fude fesn (7152 Ny drata e aommdrweth tﬂe ﬁx&lu@ﬂaﬂﬁlyst
et hyl benzene, 0.02 rans of toluene gra

(3668 Zra0y9) é@ grodamjlﬁp grzmsgf ERPEVIE el BE?‘Ih@ﬁ efterd@%r nt lrf‘ef@tal
t
o S8 Yo B Bl OB o5 e b e dastle, gos

grhie Bf aim;ﬁM%EdokeTh}rﬁi 0.017 gransed gaat E]heygs ihdddedlnpémmaole a$ gas, 0.18
in weight from44.84 grans i ght 6. 59
melP RSP OO EEim b PRI o O EROCyS e of
i
lngpgﬁgf g Ji}Igtlrrabsrs o% %Ee thir usegbgata ?%?ﬁa%gﬁﬂmeSOf

evlapcrrﬁtedmvdqaroc'ﬁkw({]r%mble)sed cat aI yst i ncl uded, per gram

f dit t.t 0. 90 b
TR L O
beBlee 31&0“3’38 @, 013176 &{rﬁmoﬁhe Hhit’h&g\%ﬁh a@oﬁ&éga@eﬂﬁﬁrl@ﬁtwn below
vana . granB of ni ckel . grans of

149r°@hincladet, @:comokfaofgotahhqlocﬂ hyclrboarb@r@, WOtl & mdi@%rwéleﬂmrbbenzene

T M T N L —

(nROHBERNIR rineUsehpoBbidly Wth.a BBling ol Bdléw depogiat 0d00MPa). These
and/or inthe'inorganic salt catalyst do not affect

pro&r@twenearordgts@taldemth@rcuui@fmdoduct (at |east 80% for

eac F](‘) eatglgrgthegec?%d Gt a6 s?‘) (\)A?l ?{1 egxgedff?oqg tﬁ@ IIcht " weighod,

hyd our rese I nor gani ¢ sa

andabéd adﬁlyzea_ hEhe saedad ﬁ:!’oﬁdﬂdtalyshbaﬂ #n inoreyialweiglafimmes6.63 grams
content_ at |east 100 tipes the nonocyclic ring

togrtpiehvEight elohr Eherapes (Ehincreasrdd e hased Hbthe ivsight ahte
o R 48 PO Bl 32 s
oftcoke,and @D If gemi); oﬁ\&ﬂﬁﬁ,Qanﬂ Ové Dgramis phr gamt afisdeomd used catalyst.

devratlon f 2. 6% ave e coke 5 %
(bas/é%dlaﬂn 3l gendges %g AR e oluagied tlld‘eﬁ %eﬁm%ﬂ wsed catalyst

(43{83{@@&%@ tggi’dd‘%é P laprPoft Haacxedd, g M@iﬁ@tal’\ﬁﬂo@lﬁét and 0.114

seous cracked hydrocarbons was
gr@lnasﬁcblmnvaslwllmﬁte@ hA poftlcmmsf thy cke Wase\d)rlbuied o aoke formatlon in the

t andard. devj at i The vel
o Socinsr! (s fovetivatne B Aot ipRAr e ooy gl gLE83s erams
oft g8k st wistrithihu.t he tenperature cont ol | er
feed vessel failed, overheating the crude feed

| n t’ﬁlE tatid ptadost melsé@l peiram of dotak preduct; G3hgranysed cede product
ansﬁI Og(SESf érg%rs]tof H}%rgct:a? cl)noéjass. %f ?c%‘él goafs i I?J]edt Peer rrllo L3F gas, 0.18 moles
of hydrogen, 0.052 moles of carbon dioxide, and 0.03 moles of C,-Cs 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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amounts of coke tested here on the activity of the

catal yst system The ratio of C2 olefins to total C2
wo®s06b91 The ratio of C3 olefin to total C3 MEBUS2044/042648

The al pha olefins to interri&l olefins ratio of the C4

ydr.ocarbons was Q.61. The CA cis/trans ol efi rati
1458 B340 B Rt Sinse¥Sn e lind LR PRy Roi Somipe o7
orph €6F SlRde @B ENE A et Ayl 6hes bid @020 ?f@_ﬁs dtpafakylendf

0.68. The alpha olefins to internal olefins ratio of
detemmir@g ah pefioscby G618 Swas 0.92. This ratio was greater

e L GRS ot BBl kS

an@itlidnt nansed. efhdhirdaiksédcad§st had on indidase traiveighiMsm 44.84 grams to
greater than the predicted thernodynam c cis/trans

c5
a totabeight pB26-8° eren®. (a0 insxaapp e’ Vet o thnsechen therweight of the original

LGB L LA, O AR P W cay
wabhetiohdés OheGatrdhiysd catalhe imobpded aparpran df néditidbhad matter, 0.90
procedure were the sane as descri bed igaExanple 9,

grame ehtareia - 2R eramueleidarasn, raYhagrams oh ax s3e8alh e pems of
su ét()'fdgzg?acthy of rﬁg%%é}l, b918 gﬂagsﬁg'vgf{%ﬂﬁ?&@bopégfrgﬁ? n%c?el,

or was nrtored ge In
0.0018 graas dbbiron, el 0400628 gemsad chlonitle muiuthe Yalamdedretg ather

500 cm Ziminto the reactqr.. St eamn.was. conti nuously

transitiop Sptas sus U BAPRIR #5 ZITCPRR ™ nor gani ¢ sal t
cat al ¥ §dm WRfaRl ?rpﬁﬁse&aﬁ%&% QORI BhIRG A/d/dr HEBRRIePbsited on and/or in
K2CO3, 32.2 grans O Rb2 and 40.6 grans O Cs 2CCB.

thd rerddaCRERLREGBAC DR ctthe avgrstl yicdd oBGude prod)ictaisleast 80% for
cof B ROHCEE O CoHiRigs » 0t e e GPRtA 1Gin ghejresgnee of

thS HokghhiCantcantysef Tk 84dOpREct®hd 8 WhdndtyclRNEoRati@Sdodiedt at least
content of 0.40 grans, per gram of crude feed, was

109gbmesdhe monerychie ding iprmmajiss sentent@f B0crods fovh én wbeiling range
it ume S Linuously metered fromthe addition
bR 458

g/mn to the reactor in an attenpt to

mai ritrithie thite rafid)de fverde hvdeipdoduey gikldabased¥nahe WBight of the
reactor volune, however,' the rate was insufficient to
crids fsediwrstifat Whevwith a siaadard drdadon plehftt fsderage gokgageld was
7S SEAEHEA AT DR S UL 5B SeaEa L2 7%, an
theretdrageeds pletayidld ol desebeedadiiet hythtvearbahatvys?. 3 privd(bass e the

t.ot al . produc in this ex le.in S0 of the,
weigHALSRe Grdd freMh v b siapdard cpyation o0 Feho TG Srmpeatively large
stéflddfif efv%%@n_\%%otﬂn@]ﬁa SRIERY Ghas Qu@ﬁutfl@thh%gtﬁﬁl,%which the

rence in ini cat al yst wel ght an

tempsiatineZudatotibysft therfeetl vesselailghtoyveihe @Bty the amsle déedanitles addition
pe ram of crude feed remalned.in the reactor. Eram
v St o thefS P gmB FRCHEA, SolaeHREYfReT phiveR e hee
an RSBk Oesel Bt BE BARMGRA G2 iRy G @) sdniSt , 0. 93
grans of total product per gramof crude feed was
pr odliegdtio THE: olefing togoatiGe was Ad Pudée rativeat (gradehirofo total Cs was
0.4. The alpha olefins to internal olefins ratio of the C4 hydrocarbons was 0.61. The Cq4
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 Cs internal olefins ratio of 0.194. The Cs cis/trans
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total product, 0.03 granms of gas and 0.97 grans of

crude product, excluding the anount of nethane and
WoRr0s/06183ed i n the reaction. The gas incl uded, PEPUSIIOEIN2648

of gas, 0.014 grans of hydr7dgen, 0.018 grans of carbon

d f di
oAk s £ 2850 b BREBP I BB AR
cidi¥sHs AR of 6.9M t he anmount of hydrogen sul fide

generat ed, it may be estimted that the sul fur content
onftact ef-iReladivelydlick Contapina\€radeBed¢dwith a

Eﬁﬁﬁﬁé laﬁ@ réa@h&ﬁpxb@édu(ﬂé Wéteﬁtﬁe Mﬁe 8s eﬂescr'ﬂb‘&l 1@2E~x@ﬁ1ple 9, except that the
drocar bons incl uded, per gram of hydrocar bons 0. 30
cr@ciéafned atetigme &Wﬁwerecﬁog@%%%feéﬁo s Teasigio Uhgdevel of feed in
the fe%@togagpﬁlo%or% ug?lgE W‘%@ g%pen ; gd,@ ?\(/)Ietﬁgne gas was
coﬁtlmtslgrrrﬁeteﬂad hhﬁeomaﬁ3/ﬁmm tbeuhs adakctor hgtbanosasdmnstnu@slyOmatered at 6
The .wei ght ratio ofisobutane to n-butane in the
g/méihtodb‘htf‘éﬁ@hbl e hydrocarbons was 0. 189 The C4

C ont wiA o]ggﬁggg%}g&[talggt%s%rsﬁ L at i gfﬁ’a %&faﬁl@'o?@cos, 322

grmhebf RB, Ay andt4@r61g’am@¢f Gs£I0n sThmdéﬁ@JISb;C@y&(ésﬁﬁ)@ catalyst (59.88
ratio of alpha_C5 olefins to internal C5 ol efi ns was

gr&mwaﬁq]i‘érgﬁ tt%thier‘ie@%fnpl e 25 denonstrates that

cont A R ?ee'ar(ﬁﬁ&ﬁ% 9o RimiRstee |C%hhdé§ |h)iv1'ﬂg ah AT lokaisity of 9.4, a
crude feed with the sane catalyst int gé(g)resence of

sutfokeontind 0iB.02 gramnofsulfuh end e residueyconfent ole0.#H gragesn per gram of

t al d d d t abl
org toed. HO BT EA T B 2Bapanaraets o, Hep bt §8 ©
coﬁﬁ%délytﬂet&eﬁ%@ﬁﬁ@d&ﬁ%ﬁ%sd&aﬂaﬂ e Fafs et réictar ilkafltempt to
CO/ Cs CO‘Cat al i/qagl and Coke. The apparatus and

mme*aam ihg syl deaddigued PO peiibe reasion go heyeyes. the rate was .
. d 26. The K2CQsZRb2C(VCs 2COs :
1n%u§f(élientt{?%z%r§ @ﬁmé@ e C® C(

gr arrB was charged to the reactor.
A' t oftel methand?d@ngemids fal vedswdatated dvithothe paitnkyesaed aostege

6 hours. Froma difference in init st h
mﬁ*wl rf‘@gtoa trapReEatarey O Gt l‘ﬁoéta\ﬁé%ﬂ% eejﬂeili éff&ﬁ*?e r3$ feed with
f
oS48, o, R B TR R IR on

v@bams of total product per gram of crude feed was
pr od ce

| |
P ot ok (00 ol indoot SRR Bes R Topm o
dlfﬂéxléﬂge 1Br191 Yedatal Q&l’e‘i@it RAd Fé@ﬁiu@)@%f}’st ﬁﬁxt%tvl?éélﬁ @085 grams of

wat er use |nt reaction. The gas included; per gram
colek pgragamﬁzf@ﬁiﬂegfc@immfneldym fhegeartorn Foais cgntantofdhe crade fred with

N RO T NS T TR T X

prBéﬁQ:rt 9&%r§1‘ﬁ"b?cnﬂéqgéd Wes 3oBsel. The BytalrRedkt felddedSper gram of

produced, it may be estimated that the sul fur content
tot;tﬂ ptodactc §.08 grdn@e(af gragnd B4 geambyf crudeprogudbexetndang thpemount of

mV\@Ei‘?eot ovfl t%rgl}%s(g%luﬁjlereacgon As shown in this exanple,

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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nonoxi de, and carbon di oxi de were produced. The nol ar
rati o of carbon nonoxi de to carbon di oxi de was 0. 6.

wab@s02t6@Q hydr ocar bons i ncl uded, per gram of Q2€TIUS2004/042648
hydr ocar bons, 0.44 grans oB0C2 conpounds, 0.31 grams

shchrzt}a %h%%%ﬂfggﬁ%dggﬁegg _c%éﬁfﬁm%gde OFRQEdnaRckide RER produced

he wei ght ratio of 1so-pentane
The emalarpetiv afearbon mbeoxidawoadenshdiide wasifdcar bons vvas

The, wei t f but but
ChertBs Cg&sﬁﬁhgogsﬁbregﬁirﬁ Blecn e, ALyt SasboRte S8 etalns of C;
coﬁgm N§15) baghs 187, BEARUAACO 28 TRAMIGEC, @)Mgé @h& 0.10 grams

ntent of ~0.003 grans. This exanpl e denonstrates that
of Ce petap(m]hdplr Ehemlghgramb af h@-laenﬁe@leé@ ghipng ﬂrgthesmnfcundensable

AT T P eb R o
hy@loBiBb S wid 1 8% 1T ¢y cthpdui@s hai ?gﬁ%ﬂaﬁl ofd tcofiiodhdss b butadiene

and produced a crude product sui e for
contertred 9108 gramn . Apvaightenatineicilphias oleties tarategnal £ plgfinywas 0.75.

& GeieRlsall BB IR T ARRE b Ve U G o

t hi gheas@rin Bkhmple %Q&ﬁrdﬁbﬂwbyﬂlaﬁ donginGeBProdekting of & rdatively
be construed as |Ilustrat|ve only and is_for the

hi gmuabrs@uéef feed yath the same saalywyin F}@CPTFWHG%‘éf Gke df-ch@ot diminish the

T

rd@scri bed herein are to be taken as exanpl es of
errb?dl msntst tEI enent s and rmt erl aI S rra be subst | t ut ed

K&Q%?ﬁﬁ&‘i%/ﬁ% ;g gﬁ]ﬁtﬁ}ﬁ { WC@R%‘FE% 5 : afhtéseﬁfg%ﬁﬁloﬁ v\%&é@ﬁure was

petfernagdpaingrdonditionnas ddstiibegldn |Erxampb 2. tThaf K A10 4RIt/ GHE0s.

benef.it. of this description of n i on. ange
catgt b 5 ROy T ah e s o Tl bt R b Pimg Gt B Teed was
r&%g&a b &% fduedn tdg $ Biffekdnca Hflinfifd Eﬁal%t \Tv&%léﬂ emaqeglamamyst
as described in the follow ng cl ai ns.

minerhodight 0l é grannef ewke pedigrapraddudte, fee.cblrv:plaurmdng ’che reactor, based

on RO BRRLIHGp AL BBy o D o AGPL BRI Oe Brlf St eruce

feddPaURbdcB@t Thé whdl gesduchRichided pep a6t iotahbRIdatiN0. 0l grams of
crude product is a liquid mxture at 25 0C and 0, 101
gagvmyl 0.9 grams i condle psoduchexeludiap fha ameusipf msthage arbwater used in
ﬂuﬁ% &K%fan3|t|on metal sulfides, the crude feed having
residue content of at |least 0.2 granms of residue per
gr amhekacihulided, @etlgragsofiek £0.01 ngemi i AFTb A 0t0d8 grams of
D5307; and controlling contactjng. conditigns such that
cabRa mangise - SRR SRR 94 CaRPORFIKIGS, 638 gFaans0idrydeegeR spige, and

e E g S

prédueed) alphﬁyhbe d:‘mala&ml thatt the eulfircbetentodf thd cﬂuéaﬁited'ﬁ@s r@luced by 14
wherein th

Th thod as. ¢l ai ped in_claim t ha
il G250 Uit WiiEBY Olrtip ARHA fo°g) o5 e s B e, R proigcarbon
m%rrogi]élggé}ﬁr&xboﬂtdﬁ@&é wgrquédtg:'é&n?he Rl R batiPt cafbdid8onoxide to

carbon dioxide was 0.6.

The C,-Cg hydrocarbons included, per gram of C,-Cg hydrocarbons, 0.44 grams of
C, compounds, 0.31 grams of C3 compounds, 0.19 grams of C4 compound and 0.068
grams of Cs compounds. The weight ratio of iso-pentane to n-pentane in the non-

condensable hydrocarbons was 0.25. The weight ratio of iso-butane to n-butane in the
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3. A nmethod of producing a crude product, conprising:

contacting a crude feed wth a hydrogen source in the
w@e@soael of one or nore catal ysts to produce BCT/OBZEN4/042648

product that includes the cB8ude product, wherein the

crude, pr ct.is .a liaqui m-xtuyre at 25,0C.and 0. 10
niiEeREB i Haracubos W0t ol e Yo bipg s TSRSt e .
compsuntds, asitddiee osieat os0I063 gams, and the crude feed

havi ng a resjidue content of at |east 0.2 grans of

r esi dbie epanplgrdamonstraies el repasted precageing phtheedrelayivalg high sulfur
X contd ofl i. ontact.i.n ditians
crffe o0 280 B 500 PR SIS 08 BB TesimBRE the presence
ofkevke diheotantinidh t8e abtbastoftheintfoani saf caBBLAE Brddfbed a crude
gr.am of kerosene, as determ ned by ASTM Met hod™ D5186,
Pofuctisuiigie g taRsROFLiant r eezi ng point at a tenperature

of & - 1 TM. Met hod D238
oo R el 30 AGRHT 5o RS UMD BSO8R
inveknpeill lgrappareht torthieke silled iicthe aft in Aievebhihith ddkcription.
roducj ng.a. cruyde product, conprising: contacting a
Apsudiase B JFSEPLOTHY &r BRyermstkdasdllpyitative opw@@én@gor@he purpose
oRBE IR b8 BRI AL U . 1
toits vadétistpod dhatithet forms af th2 nveatiemshodunlfhll dvRaibedtheted@ste to be
ne of thﬁ}C ta% %ts co rising ne qQr, nore transition
tally a5rexamppies @b EmbPRICE Ry G PG KGR Al MaycheyBstituted for those
jleseMndtes@tbeigRsdin ' i
crude feed, as 3%%% r,%r_aﬁtg %ﬁcﬁ%ﬁ%g%%ﬁ%éﬂ{ ﬁ%%v%%%%gﬁ@gér{%‘in features
ofghainventidnrgax baetaized iadepemdtintly, cisassuaid bhapparés te ondskilled in

rod has [ am,of .crude product:at |east 0.001
B A P R i AR PR P S aigar be made
in@he ebmb@adéschiBed BérenSaitoud &Mk Ao tRY syl ARQKEpe dMfe |
. kerosene cqnprjsing aromati cs, the kerosene having at
nyRion ap descgipehis the Iadlosyving tleimper gram of kerosene, as
determ ned by ASTM Met hod D5186, and the kerosene
‘having a freezing point at a tenperature of at nost

-30 0C, as deternm ned by ASTM Met hod D2386; at | east

0. 001 grams of vacuumgas oil (VGO , the VGO having at

| east 0.3 grans of aromatics per gram of VGO, as

determ ned by | P Method 368/ 90; and at nost 0.05 grans

of residue, as determ ned by ASTM Met hod D5307. 5. The

met hod as clainmed in any of clainms 1-4, wherein at

| east one transition netal of the transition netal

sul fides conprises one or nore transition netals from

Colums 6- 10 of the Periodic Table, one or nore

conmpounds of one or nore transition netals from

Col ums 6-10 of the Periodic Table, or m xtures
thereof. 6. The nmethod as clained in claimb5, wherein

at | east one transition nmetal of the
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transition netal sulfides is iron. 7. The nethod as
clainmed in any of clains 1-6, wherein an atomc ratio
w@boosoerssi ti on netal to sulfur in the transitipoT/De1084/042648

sulfide is in a range fromsd.5-10. 8. The nethod as
claimed in any of clalns(g Wpgrein the transition
nmetal sulfide catalyst fur%ﬁer‘tonprlses one or nore
al kali netals, one or nore conpounds of one or nore

one or repglkallne earth netals, one

I k t.al
a %‘P@t gﬁﬁgfﬂﬁlﬁgmgfac Wb OIS ne- eart h
et Abstacthl cruléifee iwidid Ryt %?g%%gg:%c$g}e?€§}%nc@5ﬁ one ar gnore

m xtures thereof. 9. The
catalystséo prcuimcaa t;mthnrocaxct dlabmchrdeatﬂea;ruderpeomcx, wherem the crude

oy 1Sl 2050 9 B1PE M, sbfooskode s Gaelis comprising

on€ bAIBRArdRitRA A4l el RieBihd ciide \faﬁr}ﬁk’ﬁlﬁ ar}%sﬁﬁ’@&ﬁﬁé t r&g at least
conditions are also controlled such at during

0.2cgypma of fasiluapengrem o ceudpr faed; as determpised by AS T MmhocbD5307 and

condentoifhg- @R ShndtighoSEh BB ite ol Banamey o
gradis sfiddlle péragsm ofsrdietpesdich) 8kt MMd&BRAubtalagd BCRast 1)]001TgtP§ms of

nmet hod as clained in any of clains 1-10, wherein at

naphébesper 21456 of pde produpe andthenaphiba bes an ectareatimged ofist laast 70.

vap t d he rls condenS|n
2 20 8he g DS TR s BRTRL b0 58 R BERRS Blon.
beﬂz@ﬁéﬂ:drﬁl@t of bt o r0oMUgHms,1a mokhe. OOEEB&% 8BatGh&dt B2 dRams.

any of clains 1-11, wherein_ the crude feed has from
3. 0. 2A method gf RiPEUGRS peBiflepradust, goglpﬁﬁdﬁlgof resi due per

gra s

cl alm)rrﬂs%gcltﬁl LZédC%\%éweglr%gﬂi ;rllv:l?’fthhe cr{%ég%?rg%ﬁ% a8 ’?Creoo:%one%r fmore
catﬁﬂyﬁl@ EDfrodu3a e mpeodmet thaoincd&0BE cfhde bratuaisvieieis elecrude

. i med
A9y b .25 5, oA M it Rosiof e ehts comprising

on&&%&‘e%sﬁ@ﬂﬂe@él @91ffd@§ geecrﬁﬁé)%l%&ﬁ Wﬁ%g & %?)ﬁte t of at
is the same as or erent rom-t crude G
lea$td) 2 gramsa{iésadve. pet granﬁofzarudkefepd,méuietenmnea blgl ST Method
Dsggfaigable by a nethod as clainmed in any of clainms 1-
A net hod of producing transportation fuel,

hea&drﬂﬂ)lﬁﬂgeéontdcﬁﬁé b&ﬁﬁﬁ@ns sith ﬁﬁfegﬂ‘e (ﬁf Ebrih dﬁ&s kerosene,

processing a crudé product or a ai nel
the klergsenelBmvingrzat 16a0. Prgrdnoslofagombadsped gfam of ]earm.eil6 as determined

L S T WO TR P NCA S

-30f°Ca§§ B&BEindPoy ARSMRIdIRT B3¢ 2hdBd ¢ Hﬁg?r@&m h&\7111 bt most

wherein the processi ng conpri ses otreatl
0. 05 grams of coke per gram of crude product.

4, 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 produce a total product that includes the crude product, wherein the crude
product is a liquid mixture at 25 °C and 0.101 MPa, at least one of the catalysts comprising
one or more transition metal sulfides, the crude feed having a residue content of at least
0.2 grams of residue per gram of crude feed, as determined by ASTM Method D5307; and
controlling contacting conditions such that the crude product has, per gram of

crude product:
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at least 0.001 grams of naphtha, the naphtha having an octane number of at
least 70;
at least 0.001 grams of kerosene, the kerosene comprising aromatics, the
kerosene having at least 0.2 grams of aromatics per gram of kerosene, as
determined by ASTM Method D5186, and the kerosene having a freezing point at
a temperature of at most -30 °C, as determined by ASTM Method D2386;
at least 0.001 grams of vacuum gas oil (VGO), the VGO having at least 0.3
grams of aromatics per gram of VGO, as determined by IP Method 368/90; and
at most 0.05 grams of residue, as determined by ASTM Method D5307.
5. The method as claimed in any of claims 1-4, wherein at least one transition metal
of the transition metal sulfides comprises one or more transition metals from Columns 6-
10 of the Periodic Table, one or more compounds of one or more transition metals from
Columns 6-10 of the Periodic Table, or mixtures thereof,
6. The method as claimed in claim 5, wherein at least one transition metal of the
transition metal sulfides is iron.
7. The method as claimed in any of claims 1-6, wherein an atomic ratio of transition
metal to sulfur in the transition metal sulfide is in a range from 0.5-10.
8. The method as claimed in any of claims 1-7, wherein the transition metal sulfide
catalyst further 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.
9. The method as claimed in claim 8, wherein an atomic ratio of an alkali metal,
alkaline-earth metal, or zinc to the transition metal is in a range from above 0 to 1.
10.  The method as claimed in any of claims 1-9, 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.
11.  The method as claimed in any of claims 1-10, wherein at least a portion of the total
product is produced as a vapor, and the method further comprising condensing at least a
portion of the vapor at 25 °C and 0.101 MPa to form the crude product.
12.  The method as claimed in any of claims 1-11, 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.
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13.  The method as claimed in any of claims 1-12, 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.

14.  The method as claimed in any of claims 1-13, wherein the method further
comprises combining the crude product with a crude that is the same as or different from
the crude feed to form a blend.

15. A crude product or a blend obtainable by a method as claimed in any of claims 1-
14.

16. A method of producing transportation fuel, heating fuel, lubricants, or chemicals,
comprising processing a crude product or a blend as claimed in claim 15.

17.  The method as claimed in claim 16, wherein the processing comprises distilling the
crude product or the blend into one or more distillate fractions.

18.  The method as claimed in claims 17 or 18, wherein the processing comprises

hydrotreating.



