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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 2008p6teens and net hods for treating crude feepPCT/HSIH04/G12126
conpositions that are produced, for exanple, using
such systens and nethods. More particularly,
enbodi nents described herein relate to systens and
MetSNREBEMS ANDTME HODSCOF PRODUCINGe A CRADIERAGDUCT
resi due content of at least 0.2 grans of residue per

FIRYTROFONENGgORNeed to a crude product that is (a) a
||%a m xture at 25 0C and 0.101 MPa, and (b) has one
or IR

' eqsn‘rdpwrttioegem?kly salates W&f@é angh medhasla forstensting crude
' . | PTI
e 0T B, e Bl S 5L P A ST L

metR 3P VIbe artichallydembatimahis @esdrived benetieRldtotdadstems and methods
economically transported, aor processed usi

) n .

for eanyersinm  arudeslerd thet kas a rgpidue entert 0§ at least P?ze&vamé ofjgesidue
b . . N
per PRI AOFH SR P L ORI LRGN AIUARG 27 "EPnd g0
MP#,eind (b)hasenelbf foepropatids thepan sinpevtdirt ccamspon tathd Sane
rocess. using_.cqonventional facilities. H gh residue
Pm&‘@?fééﬁ%ﬁfuﬁ%feﬁgeat ed at high tenperatures to convert
DESCRIPTHOR ggmi@TEﬂ éﬁrlnzﬁt ively, high residue crudes
W

wat er at high tenperatures
t 0 Qrudehutbat Hage sne/prsmoresunsnitabds pranpeitios that delsotrlbowithe studes to
b Dur i n],g ]g)aocessi ncg, wat er ﬁ5ermva| fr{)maﬁ?e.less Vi scous,
© EPRARSR I PO QB PIRCRISHT BUDFEOPYFRUCHA FASEHS 78 cRgmonly
refefRAYER tdMadladi@RASuddksadvant aged crudes may include
hydr ogen deficient hydrocarbons. \Wen processing of

hy dPisgbianiga¢d ernéestofipsoniedy shtiyelydvehsicvels of ragiduat Sueheerudes
' , ' el
temf‘{o b%ycﬁ‘ff%gﬁ g{l(g g)[]}ferngllve Yo {}gt%ggxétgfx /IS% gx%fqgsq ustl rc%&?é#él%ﬁalﬁacﬂmes.

unsatur a ragnen rom crac
High&tdrsesded heryfbearbatddt highdempanaidsan coiweringe crude to coke.
processin whi ch typically involves the usgl_ f an
1g9}btemperatures to

Altegpatively, ey eiaare Eabmpdy ey ol wisw
proc"l_l{}g o R/isU&%actrhﬁeéltagg/oo Elglgg‘g,gkﬁrésr rfn%?ggc{é??iﬁ?g@ater removal

rogen Is cost t ce and/ or
from tiensgporiscotivcudesaminterideanixiureemay Bolgfiodyuding penventional
and/ or deposit on catalyst surfaces at a rapid rate
mea®dr i ng processi ng of disadvantaged crudes. It nmay be

COhis¥dviaBtab &DEN8EAHSY fdRide %&é‘ﬂoﬁ&ﬂl BefaGddt hivEsocboRs. When
catal yst contam nated by coke. Hi gh tenperatures used

prochssing gf hwlyegrardeficient ydroedrismsd¢amisisieshquanditioxef haidragenf

t he catal yst .and/ or. cause.t he cat st _to deteri.ora .
sonty GO 5 dB0F aBlic SR T MR B et iRl P bting
proéddgds agOproftded! elyldeodeRgtidmodidtingdeodssindveticH typRRlly idfolves the

the crude feed. Di sadvantaged crudes with a relatively
use f gihFoAiNe farogerationtsataly st gnayoiernsstigshtodphipi pgsaturated fragmients

frort ?&Iﬂﬁﬁg Bli&. q%’dir@g%ntig @&%19% Hd?igcéa%l/&r 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 pvslogsechem cal |y neutralizing aci di ¢ conponeol/sS204/tM2126
vari ous bases. Alternately, corrosion-resistant netals
may be used in transportation equi pnent and/or

TAM ma@ seitrijutedo pcprmun oﬁhaaLmnpﬁnems dorisg @andpesingt dlor

i can nse, and thus,
ol St BabGlerbed leaiiahofashly gt
dlsmh@@'e&] I:ruﬁ‘éﬁ/mﬁ‘ﬁinv@R/e @ﬁéﬁﬁ(ﬁn& %eutﬂlﬁfrfge(fm ? rIeBts with various
i nhibit corrosion may involve addition cor 0S1 on
basieﬁ hi\Bemgiely, correientisisnametilcmay bs Ub?elfm HEn$FoRtaE PO Bqipgent

the I sadvant ed cru The use
A SORSTBREN, o Ue LSRN SHRD SEHEERen UL
mgmﬁumrmpénsu sed the, He@8es s cdrididiF- 1eBeneMeaPIn ddifing equipment
qual ity of pr oduct s produced fromthe crudes.

mabing‘ra rafedAnpiigemethag t@ wbibit wrrCélcammaoeinyolw gﬂdl’uon of
ghﬁlbﬁgrsqgﬁﬁhd\%ﬁ&%él@hﬂﬂgg §efoxteq"ran rﬁgg Sl?d/gb%rﬂcessmg of the

vana and proce

disadvadieged oretial Tdmmisanf catdsion 1ﬁH1fMt6fs rﬁ@wﬂ%ﬂy affedtRy@ipment
ep05|t on a surface of the catal

O gt S 1
CaupRadyAhefbl BRIdEOmhie ﬂﬁfn’ rgfa{ﬁéelgfhl% h:ﬁn&ﬁlttsaﬁ/rﬁét%l contaminants,

Di sadvant aged crudes o ten inclu rgani ca
for praraploaticied, x(ahaxhumxarqéd)mrors uDdrinig proxesgiag of axlitﬂh crudes metal

coni R oo HDB0 G 2ol SowRPUBE ooy AEayanes surace ofthe
cataidt @k therRidolfmk bf RN Dyst ak ke dég:%m%ﬁ}hcdf@é 2lieSRelf the

have been used in processes for desul furization o
activilg pfthe catphste processes tend to result in poor

e N R M-

sulfugroxgpdm land)fntﬁ)g&s)t Orphdtally bovse Pafeflt@ns@by -iRlsbme situations,
n1xtgres utilization of large quantities of hydrogen

havg 28 adygiey effect o satpkyep yAlll?aélHnPﬁ?Hﬁa&g end/pxr aksfincessithogtel sl
hav@ 'b@&?ﬁ's%ﬁ?n F{B‘éeéség’fopﬁé Qﬁlo%uﬁlé*%s"l due. T h%geij}gr%f:e'zs\%és teliuﬁ‘éo result

ding a diluent vantag
in pwat @wlfwatlen bfﬁ]ﬁemwmodmioﬁ of OﬂhnSOEqué $1gdge pbdedemetallization
di.| uent, however,

di sad t
e AR BH0BSh I era A s LSt s

affiHART hJHR gbP AN En HOSERQE creased
b costs tg hgnd?e t he dlsng'g?ég c glgﬁuﬁgdltlon of

di | nen pmgesaeSd‘psamﬂavmgglqulmﬂltgdd aredg, intlnds adding a diluent to

cisaBy b 30es S EARE R §1 B8 nskisht 8 colpbenes SEmibuting tg the
dlsa@vﬁitﬁge@tpréﬁmﬁi 80&1?1,117 111$eﬁt B@%%rngéﬁeﬁﬁly%creas%s c%s% c?fﬁ?eatlng
,to King et al.; 3,9 620 to Fukufl et al

disadya Iorules die i) the costoedipst mwnmumsadmesns m ha;ndle the

et aI 7,470 .to Baird,
d1sa§lv§1i't§%e§%?\1&eg Aﬁggﬁ%ﬁ} ﬂ% d{hbl %Pcﬁl\}a aghd crudgrrr@gﬂngsgglet 0
s1tudcﬂemepkgec&tascaétab1m§r cﬁgﬁc}ﬂaﬁdéo Krasuk et al.; 4,665, 261
523 to Kretschmar et al.; 5,166,118

to I\/Ez urek; 5,064

t o YePePaiemas: 3367 14 tosGibsen i ; 8458443 tasGlebmsaal ;96847,797 to
PastefaRiifia ”§ a

el R A ast52% KB 0ttoagy 7000 ELL AR ok fianf¥0.706 0

McQde1080 493 3 P60 I 0RenMicAd]lum et al.; 4,119,528 to Baird, Jr. et al.; 4,127,470 to
Baird, Jr. et al.; 4,224,140 to Fujimori et al.; 4,437,980 to Heredy et al.; 4,591,426 to
Krasuk et al.; 4,665,261 to Mazurek; 5,064,523 to Kretschmar et al.; 5,166,118 to
Kretschmar et al.; 5,288,681 to Gatsis; 6,547,957 to Sudhakar et al.; and U.S. Patent
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descri be various processes and systens used to treat
crudes. The process, systens, and catal ysts descri bed
WO pooshewed pat ents, however, have |imted appliPebiub2004042126
because of many of the technical problens set forth
above. In sum disadvantaged crudes generally have
Applibstesi Pubbicatiqr Spe 200490086 todkeymplde and 20QR01¢83 17 foiRgmdina,

resi due, a tendengy to corr.ode equi pmert, and/ or
descrBR BHGY RSSO TERERTaD ooy B arhb AT ey oydfems, and
catal A REGTbed ¥h tHRGe pAieias MRMeVer, BARSImHETGHic a6 because of many
roperties include relatively high anmounts o

of thertdewiicad ptablanangsd Fathtaboyé.or exanpl e, rel atively high

TAN, organi cal ound he !
ook 3 ARGl AE A G PR TBRRL g ol
relativel§ QiphaBSid e alterideadisootrdtE Squipmentoind/ srepien®stcy to consume
facilities, including increased corrosion, decreased .
relaealnlayge ampynis ophyskesen dyring dicagnenin (I ther yndesigbieproperties
- Jusa of i . ; e.i.S: .
nel R L B AP AR TR nen 3 b iy i
TANYSb@iBallyRiund dsteraiishhg and/at alkted tenthminantshviuch mopefies tend to
di sadvant aged crudes into crude products with . .
cauvrmg@ﬁtrHSé%cw&pﬁ%naitr%speﬂa%% Fdyprdreatpgidaeiitess. ippjpding
i . i ' nkdeabdl &b of
incr S Ghloh M ERLLB RS ARPELS BRG] flghd) SREOE Ll Bhe:
hydwégich datiag aeatmene Batsathystis a significadtesenemicang| teghmésalipged for

iR HBRA P el or RS B oY RGP R PATRC fuges into
cru@ERshddid yvith%lr@ééeﬁiés%ﬁ@msfetde@ﬂ@olé.hat have novel :

conbi nati ons conponents therein. Such conpositions
SUMMARY Ot EHEINVWENIEONg t he systenms and net hods

descri hed herein,, The iny i [ .

or chsige deter s R s R RS IR AE P Contacing
a crifdIRd faedonal driinde btdlyog e pduccetatal prdincpe@smivieg DErude

one or nore catalysts to produce the crude pr ducg, .
prodirs eed.rin sprac smbagimentss n‘?%@"@&ﬁ%‘l%iﬁ‘s&aé- r(sla sgribed herein

cat ¢ o KaFe] . ) .
s B e L RO S B a8 L BHERIAT, R Aoncrs i
SuchaRipositings cantit citdinaigbyeustugrite sfseds md methotls/dgsogeed herein.

source in the presence.of gne or. nor edcat %I ?,(St S to.

pr OEIEFC]@VQIJ[%%&%PV@?W&@O@H PIEPALIS Y BLI0E ROy famprising

' EORAUBRSE pleSere bF 6tk 6 dbretcdfadysts to

congg{caggg%&udgr%g&g{w{}%%lﬂz%%f@&gsoﬁeast olrjle of the catal yst sey
produephé siudg portcy wharsireone emsreiod theraatadystseantprises a caayst

t he, c&gﬁg éeed havi ng a resi due content of at |east
congp1Bing 109¥ r esi due per gram of crude feed, as

det erdnRestiYal &P NBS MR”tHId P produbihg@tldeqirbiurg, comprising:

contacting conditions such that the crude_product has
condecting ster@letfBedywiths hydrogek soyses ingheypiesmeg of e oy Beaigcetalysts to

t.he crude oduct. ha I :
propiie olrPuRlgf itnglerlhe oRGR it Mgl PR R gRbh R8s o
liqR8 haRRrHMTIZEC Hid (8101 MRstat Tstldie df iiwenitdlgss edrsyrising one or
provi des a nethod of preparing a crude product,

mom)tﬁgysitg)!nﬁg@ta]csgl&ﬁic&é,t gndghecrude, fred havige ireadus qpy;ﬁng)@%q{ least 0.2
grafc’nosl“(l)rf?%idu% ptetr1 Era%{ SP&ﬂ&eefchﬁ, a3 4EteRhindBbHY Aaihshsa D8307; and

controlling contacting conditions such that the crude product has at most 0.05 grams of
coke per gram of crude product, the crude product has at least 0.001 grams of naphtha per

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

product, wherein the crude product is a liquid m xture
w@eo3s606 and 0. 101 MPa, at | east one of the CBCHUSHD$E042126

conprising one or nore transition netal sulfides, and

the crude feed having a residue content of at | east

0. Ahg ﬁmtmi alse prdmk:s penetiyodof wéparingdecriideptodad, comprising:

det er m ned TM Met hod D53O7t and cont oII talvsts t
conegHERT TG e BIECBOCIRRS heAB SPOHY B sHdage catalyss ©

procﬁlggrg %téﬁﬁom HrE ﬂﬁ:lude@ thelBliRSRbGud AVhdReindhe hﬁéé prdduét is a

aromati cs per gram of kerosene, as determ ned
hqutdymASﬂfMam HoendB.185 MRah@t Iast oreakihn s9tRlgtsgompeisaR ge or

or e SRS LB BB B BB gl

grarﬂs’:\e{fleadaé dFR8im Qf Ofnde rf@era{samet@ﬁﬁ@edd@mwmmodrm@m and
pro uct . % he i nventi on afso DFOVIdeS a net hod

of
conipolting comactmemondidiops sushdkat tharids BioABct compriaesticrrpene. the

fee h
ke i S D R RS B f o B ESRER e vy
ASTMQV16E68 Dishe6 GheélHerogne daeing a\mezmg poinit @t a:teudmrqnum abii at most -
is aliquid m xture at 25 0C and 101

a
30 *6hes detemntined by AISJM M%WZ%&% @mb"fl?é CBHesoduct fl%}ﬁ%g #imgpst 0.05
sul fi des £ ? el ude feed having a residue

graxg%ﬂf OKF PSF ST YTALYC O T ans of resi due per gram of

Ccr ugR iheetion and peenlésal hmethgd opplodating g coalegiréduoty sompnlsnng

that the crude product has at nmpst 0.05 ans of co
con@etmggaz arde feedridea BY@aee Soprqerin e ppssRee 8 QnePrgpore hlysts to
proc%cg p%xgﬁ&fq%ﬂattu?cl%ﬁ%?l&crﬁ@é gﬁﬁu& H freinthé BRIdE Bé%d is a

as deterni ned by ASTM Met hod
11qu@5ﬂ13>ﬁure'ﬁn @5 PE\wadill idn MPsat feashind ef the qatal yetticapfiprising one or

moq%,&{%gglglpg %@?%%{ﬂﬁ%g %ﬁr}gcﬂ_& %%%ﬁ) El%vsqllg]ng{er? ntcggttgﬂp % g east 0.2
grafi¥ Sf &gldﬂp?@r Gatalei® £Ql; Rh@ e Bnd &in@dctlﬁg Qehtitiodsh@th that

i nc he” crude roduct wherein the crude product
the cside prddooi Ithsrai ®tost QaOégrazB deokmper@ran of pmde peaduriowish a weight

f.t t al yst i
i P SRR R AL Ra R0 ARG TR o o
det@rﬁme% By A§TRL Me8RItDEY38. gr ans of residue per gram of

crude feed, as determ ned by ASTM Met hod 30 ,.and a .
wei Het investtion. also JERL T my@lpé@é RrOdyCIRg 36t coppgping:
con agﬁ%lgg {:anq{gedf\getg ﬁdl%g 1?1‘[ %@%CQ BPBﬁe,D(I)IJ th&ig catalysts to

con at t crude product has
prodicedi totil sroduél that 1ndud>és tBé)er]Jaé) phooifict; hzhelatmiﬂnﬁ crude@rodict is a
of the crude feed Mcru rod ct h res
liag i BBISC o VP Sit tniel e i Sr il et o

mof:e Tt tal‘%ﬁHﬂﬁ:& ShdReduly fe“@ﬁ%l‘/g hhaghe3aient &m least 0.2

rude product aV|ng at east . grans of na

graﬁﬁ lof gesiine per gadef gudedized, as dﬁtdrmlhled hﬁ MTIM WWCEQS%\W and a
t ane nunber

t | t T t
welgherFh 88 SR PHBEGY T Obis ey B el et east 15
anCUMRbIBLRBnta6RRY &ldithfhs Sud tH&tehé &@de btddhcﬂlab v hRaEe H/C ratio

source in the presence of one or nore catal Sts,
of §0o pl(l%ul of theataricdl/Guatid o€ thetchute feets med@gdq predigt gt fhaeng a residue

d the. crude c tyr
corgqnc‘g %@%O%E e cgleteﬁt oggf# ‘%{Hgé g ] sgié'(t: gleﬁqe)& bt\} ASTM
MR 4 37N he QARIYroduct havmg 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@siefeocr ude feed, as determ ned by ASTM Met POTIUS2004/042126

D5307; and controlling contacting conditions such that

the crude product has, per gram of crude product: at
produige g t@aKdengt dmt; ingludes fietdrade prbéucapldrbia thaviuag pduct is a

ioR BRTREThic it GLal B Pt oo RS el cobmeiims oneor
md¢e h@ﬁﬁﬂﬁl hal Qafidds, hePk Fhdd fgédq% a%m%{ief\%@zhéng 55&&%@‘[ 0.2

gram of kerosene, as determ ned by AST
ROk REdRepes geave ofievide Geed, asrmnmgeiw ASTHE Mathod D5307; and

of af...npst de er ned ASTM
coRETREE Ao oo Bl uoh U T R M) Bt oy et herde
pradi@ht lebd1 @ (M@@ré’iﬁy bﬂ@lpﬂiha' @8 dplgha?’hﬁﬁ 8 taRd QMRbrOF at least
gram of VGO, as determ ne | P Met hod 368/ 90;

per
70afﬁdea<§¥ 0.4pk gramspg kgrosens. 8t hewemmommmmrenmcee dldjgerosene

al so pro |des
e R o o ool s ate BAER KBS el gt by AsT
Mezthxrd R61 86 gndithe ﬂmﬂﬁelﬁeel&dzm/g 4 ﬁe@ﬂyﬁﬁma t1&RpEraRrd 6F dit Ast -30
é%ence of one or nore _catal ysts conprising a

trninsd bred SFMYipthpd 23 g@aﬂt Jesst 4.60 o gioths ¢ vacuuot gds oil
(V@bg gﬂ@ ‘Vr(%(s]d g%?{lhg G lggs]? .3 u%}gmg H"?r pgalﬁg% g%?%ogsfg'}(g a%gl%termined

by KHDMethdzﬂe’s 68r%n and amﬂomml gradb bf fbeidaatagld¢eimhay ibyA STM Method
D5 al of at least 0.4 grans of one or nore tranSition
‘al sulfides per gramof total transition netal

sul frhdgvemt! é{:s% pro(rﬂg %'iﬂé%df ???od}g}éﬁggz%ﬁdﬁr%dgc%ﬁo&prlsmg

content of at | east rams

. condaqlighg afcsasle featwd:htaéxydmgeni styrcAIRTM Mesded 0@53@61; maftteatalysts

c cont.r ol |n conta 1(9 ditions such that the crude
ot g e % SR e PO G arodyebibabmeludes the
crudé pebeu Kleein thabehde %eocﬁlwﬂ% IRuRPNGH 8BS 2 8o %ﬁ% ?Ht@h%@a, the

content of at nost 30% of the Tresidue content
transitipgemetalepliidecatpbyse having d tasgl ofST Malikt hgrinB5F0Re oirimre

traﬂsm/ogl%%tglrkélgﬁn%rg gr\é%ndcgfstoflal té%r}sﬂgnén%tﬁlﬁqélgfd#J e‘@}fg}ﬁtﬂtt ?16 feed

haviners rgidne souteef Iaﬂlebé’[@ DERHRRE estfuc %ﬁ‘%@fn (?Mﬁ‘de feed, as
Su

catal ysts_co ISI a transition meta

det‘?f&?’é‘?‘ij/@t A?’EMB&S %§0t7o@1ﬁ1 coptretine contaging mlldudms sudhethat the

f |

i e AP Al ol o

produdt hagleresaiua cyistenthefat nesiad (IO/TDbﬁihle ?és(ljdl&af‘@hteﬂt éf tﬁé @if‘ﬁile @Eed, as
one ofr si metal sul fides per gramo

detgrpuiy I%qganQMg&mgﬁkggae catal yst, the crude feed
havTRbndedtioh 2R8Ro AN e?ﬁfsth@? oft oldﬁa aQruQigijp %{Lﬁf%erglprlsmg

nitrogen per gram of crud the C
conﬁagvng]g cende esiddvih & bydrepen sniurc&tln ttlmq&rtseﬁcéomr&mi mdre catalysts

con R R S o8 e R Eleiysf Frofie acp Bl o dhe inghades he
crude Hroducy, gﬁlﬁbr@lﬁl’ﬂﬁe%}hd@f)roaﬁct@§hgl%tgofﬁﬁfuré Be s %@g‘ﬁ’% MPg, the

content of the crude f he crude pro
trangigion agsal gAkida catelysthavimgsa 1080 9 tehstttve graesi af oee 00 niomﬁttransnmn

f erein nitro cqgnt en
ol s BB AL R R eiihes CARRsT Beichie tedhbanes s s
nitrégendehenno e tbaby0. 8 ddams 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 also provides a method of
produci ng a crude product, conprising: contacting a
waerewdpcfeeed Wi th a hydrogen source in the presPe/ESmn4/042126
one or nore catalysts conprising a transition netal
sul fide catalyst to produce a total product that
contmtdface®stt 30856 of the eespduechvatent offtbe efude f¢1’e1 W&lﬂﬁ:dn piltl‘ogmcontent

is aliquid mxtur 0C, and 0. 101
is asdesgmsrneton MO MeGpf D252 R e raenth Bt dprdGpingd by pSTM
MetlodD95@™s of one or nore transition netal sulfides per
gramof total transition netal sulfide catalyst, the
cr Uite 1ri®atiorh also praviteak HM‘EVIM ﬁ@r@mw crgfle aroduela semprising:

0. 0001 i /.VI Fe aof _cr
COna¢Nge ¢ @%I R “5 aRadr ? érh he presg #&1 eaglt%%B ngﬂg Cét?rl?m
com?ﬁsﬁ@%'tﬁﬂﬁh@ﬁ fnegH] aanGaé c&tﬁlygl&ofp@(ﬁﬂme anctacprotitalthdt I’hg:ludes the
ontacting conditions such that the crude product ha

crudatpmdwt veheosn greanredeqirodusit és HRAUIQ NARUST alchoy éfeaqsirfb ?’a the
tranﬁ.ggle mgy A)e 151? ﬁ% %lmf I'}%? ﬁ%tla%ﬁkas't\'b/ 4Véréﬁs Spgﬁee&er&fe Jﬁﬁnsmon

e content crude
met&l{]sﬂﬁﬁie@ bedieh dfasalrdnsBiodueetslanifelhicatlysattherastle 8@dthes a total

AT R T T
feec%oa% dlr‘?rgsslé}]g uceon‘fe%@ Bfﬁtlee{f? Q?rﬁﬁ.& &f %blﬁﬁgp%%r%WcP@fem and

I nventi on a I ovi
con610idp ebgctihgaondieiops authidhat ﬂmamrpde piodyct besat laostu(h(gi grams of

cokg gérdgyp&%g@%@;ggfwg glger “é'g‘g‘ﬁ’ﬁog &aaa?(}t%lﬁgﬁ [Pe %% n t off at most
O"/8 g {h'e %g/s\ﬁ@ﬁ abteit é)tf %@Jrﬁ&’@fé@d dhé gk pRIdaciugs atrhﬁﬂue content of at

e cru product, wherein the crude product
most§0% ofi therrelidue xonter czftthezcsu@ﬁeadmand vitgreinvpl/V/Fpgontent is as

transiti at a f
a1 RO gt S B (18 Rl o9
MeBliisde9. per gramof total transiticon netal sulfide

catal yst, the crude feed having a sul fur content of at.

| ecEhe mv@omn@ismov;dewpmp sbPoduing afcrle%elpa ek ggmprising:

corf S8 L P 55 i e

con§¥ined fraddgi chandtalcsul fig caebygi td poduceuctotal paidutﬁ‘thatanduées the

product has a sul fur content of at t
crugupodrctoghuie hprdh Bk af b mixs > 4 ghbd-161 MPa, he

tralﬁ{t%%gﬁétal%ﬁ%& Ja?a%%sg Hﬁvéﬁgm(ﬁﬂtof Qf 1e8¢t 0P slan3QY0at of Mere

ue con rude feed, wherein sulfur
trafsiivnanétall silfides get gami aféotablyandBipm vsalrifideaatdyshribe crude feed

havingeh I RORER o bR Eens S A I 0% i the
crufid A3 'h‘éd/lﬂg aTBl @e SHlchi sl9efd 2l ¢shs 6PR¥BPiEE bérditam of crude feed;

conprisin m xing a transition netal oxide and a
andh@mnablling| cbntaotnfgxrqmdmoms awedi thatghe eradeprogupiches asplpr coafent of at

mogja’f&")J ﬁf le lzgr\t/éog% f&ﬁht LR SI %édo%r}c{ra%'g%uld%)ﬂrcgcﬁn{ggﬂsai residue

corRf of 8805V HEhé stﬁthQGht@ﬁtﬁ)Nhé &rudefedy Whertinesulfur content is
presence of one or nore hydrocarbons to produce &1
as datemsnaed mnAREMaMethed 4704 ead gqsyiyle content is as determme by ASTM

Method D5307.

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

mixture with hydrogen to form an intermediate; and reacting the intermediate with sulfur
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The invention al so provides a nethod of producing a
crude product, conprising: contacting a crude feed
wowaoks/oe16k/dr ogen source in the presence of onePCI/URINE042126
catal ysts conprising a transition netal sulfide
catal yst to produce a total product that includes the
in the presense o goe or mbrsrlsidrocathens tapredpredtie tendiSommbtal milflde
catﬂ}ﬁiture at 25 0C and 0.101 MPa, the transition netal
fide catalyst conprises a transition nmetal sulfide,
t heTh:er ingrenti@edsd sl iags AnleeHid B raaRoing cride dﬁl‘odﬁ&a&ﬁnprising'
rans. of resjdue per gram of crude fee
con&pé;pgg ACHER TBse Wit hwetoger SoEgDn; the presenst lof age Qlomt)mnatalysts

B A5 SO S MRl 5 oo
crude pmlducftewﬂerearbtﬂe \mﬂg i@rcrdubhe atliqaiibimbitae afR$ at a5a0f1i0d@/1pPa, the

t t t
o o P L keSS G RPRSS POTRTAOR st Sulth, paide feed having
a reSpdLé @&ff@ﬁt‘%f a§%|a§t 1)) %r]LaHfs &f rdsRRE el gt‘r?hﬂ(sf dérg(g@éirs]e' {1 a%?letermmed by -

met al oxi de/ et al m Xt ur e
ASEM Method 405t egntmblthgroeataci Glljldtthﬂs lslirﬂﬁthaﬁﬁe atude \ptddillct has a

e e 02D o e L S5 ST
transNAHHAN B RQRIRY st RabIb Pofixo d%ﬁ%g cifl ﬁ!‘&‘@&d 2

product, conprising: contacting a crud
metplstidg Sorns o tregstiommetabopde/swtad salbmixine; oractimg ‘éle transition metal

0 r oduct t cl udes_ t he
oSSt S RGe e R DR patel rad Sevtiine
intepaditite avigt sulfor Qﬁha sEnck®F oYPar maRSh¥dIscaEhdHd®0 bRRIce the

having at | east 0.2 grans of residue per gram of crude

trangigien mefal S&gid@rcﬁ’faﬁésﬁ by ASTM Met hod D5307; producing at

i e
ok 0 U P PO T S, s
con’alnﬂn@a tOtle el witlnal hfdrogérmng@utdedn glicistesepc® dﬂ@ﬁe,dor\lﬂt‘il&é %%ﬂﬁlysts to
he cru roduct: a

FI r oduct, %acf {geram of crude ﬁ

Progues 210! BeTugiagndy %%élgerﬁrﬂ PHORBCtnyRereRthn aiida gragct is a

hunPltnﬁﬁﬁrerh@Q?@C 88 0201 |1\@Iaz§ tand %e &%dé 288 hain P9 % 6'55 r8hs of
GO, the VGO having at |east rans o? aromat i co

res@m'pqyrgaqm of cvdofeed sasdiztermmiaddy AﬁS’TMFMMéIbH d&5396,’8phﬁﬂ)ucmg at

nd rans of resid as_det er m ned
teasf&5eition Dt Bisa R o Xapbnerifrosing 3t 5P Ao te vapor at
25 Wedrdar1 @f MPaoshicioREing the &td8e ProadsCIvheeRRE cRIdRY roduc‘hhas per

contacting a crude féed with a hydrogen source’in

gramp 0f gRide Presfuct gt leass O i arangsipf naphthal ?@maplctzp hovdug en actane
t t
) B AR5ty (80 AGYUASS V0 SO PHRTHE L IEESL T o

uom&tmaﬂﬁraﬁﬁ@ﬁ ViGO, pedet@hanedty P Mol 868/90 2gnddf s Og‘érams
ASTM Met hod D5307, the crude product is a liquid

Ofrffﬂ%u"i‘sedeé‘fr@‘?ddd %ﬁEM)ME@U? W3207and the crude pr oduct
h
o et AbAT O pr R ARGt profcinE B phg® pitbel i EBrsine

conﬂmtmg:eymude fereid rvgjthear kvyl‘hbge@&omé g therpréfendwditintinor gamc salt catalyst

t d, by ASTM Wet fod D6730, at | east, 0.
1 DERHRES BRI ] BB B EroBeD S Tgramhesrude feed has o

resid®oHiRL 0Pt 1681 @Q e[hgg 5
[ nvg nti o(r)1 al so gé’r sﬁémér%tﬁé %? 2}!}3 Sﬁcxlag%’ gﬁeggasga%éenl? eed by
ASTgviddetbod %6%rthes¢mge product is a liquid mixture at 25 °C and 0.101 MPa, and
the crude product has, per gram of crude product: at least 0.001 grams of naphtha, the

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 eaoalosroduct that includes the crude product PCTHIS2004/642126
the crude feed has a residue content of at least 0.2
grans of residue per gram of crude feed, as determ ned

detgginipegim AT MoMleth®8 (Y6 730has leastifl@0 peranscaf digtillate; pudiatdnost 0.05

eraff SRR s TR by RN od BB Eas: 0. 001 "or ame.

of ThesaedntioantkotpievideLs@ktbbass ptodubiagt Bude C}QB&[@, Rfnprising:
arqmati cs per gramof diesel, as determned by IP
confgsting g crigs ferg: Wish a hpdregerpsavoce ig thmpressncy/ein matkankvesalt catalyst

o R TR B LA e
resi@ue()éar@rﬂnﬁaﬂiéaslt 6 gtals ofifesidiae péﬂ'@rﬁ@%fh}udﬁ&@é&, Wet&efnined by
es.a

AsTRENG e 3202 BRengP omiet i Sige % an(Gond A0k MPa, and
e SEUSRIBRA 401 FEORE M SRS BAAPSITE Dl e

diesehbas ait teabt2 granfmeofarardatigs perigiatn, ofiiesckian détoamiaedige IP Method
sosfigittpinb ol aurbel uOkedifs Voftanet 940 sras o omatics per
RO ORI A 1y O BT

detorpinsd byl ATV Mgthad 819807cs content of at nost 0.1 grams

of lic.ring.aromatic er .gr.am of crude feed; ..

and ARV Bio s rRavifes A PrOX shRFH iR = S PrRCt GORPHgnE:
contabingCoHetude tdedgvit a FREbgdh sduffeafBhereNEE SCAT ilifl@fgf%nicréﬁﬁ catalyst

are not condensable at 25 0OC and 0.101 MPa are Torned

to praducesp iiglgrodyct that inshyles the cardearpdussvheyeindluscrndd prodect is a

liqu?cﬂgi)ﬁﬁi‘.é B b0at f ?;lgg ﬂfglfa, eocg#&egnf%@ﬁasaat Ilps)ﬂg% é@ﬂt{a& of Ia{] Rast 0.2

aromati cs conten eas greater
grampofeyidhé perrdrg of canieiféads acdsiéranihedfy AREMMedR dfBED7, and the
rein nonocyclic ring aromatics _content is as )
Cm‘@g%‘éf lﬁﬁsmowﬁsermlwmacmw o fempst Pelngtpag o4 mpgocyclic
ringfr S8 pefordBl Hadu@® feBA;0HH %bfé\golgn% Ec&m&tﬁ"g%gﬂ&igons such that
conprising” contacting a crude feed w th~a hydrogen
durigg theconiaptingat mes Hehgrems bf hydrocmbasrthat asahet coadalsyisit at 25 °C

d t ot al duct .t hat j ncl ud th d
and 1o VR A o Rl G e defemigief e i etcss and
suctethatthe Bfadapeoddiclikk NRanockbIR: ffigS8ntaB8dcdiacht Bf hEShH 'EJ?) greater

content of at least 0.2 grams of residue per gramo
thancg mereocyeligiting gromaties avmien o theasTid fied, vdwrdds B®noctid ring

. l, ef ont expressed in
b1, S48 S0 AR AT AT RS 0
cofTthe dhventign alodbastidead manet 1 26ducsiiLdiciub@brddier, 65HfkEsing:
1{;r oduct has an olefins content of at |east 5% greater
contagiie & HEdGlee MG albitesen sefrce Hethe prsendecti@n ingrganst selt catalyst

' ' ' T od .
o BB REALERLcl Rl BLETENAL YO ASTHEABA Rt e
liquidrmicktize a2 B°Candi@ 1@ MPacthe canifeddshal @ reddnd @atdnh af & least 0.2
crL%de.ifleed with hydr.ogen source in the presence of
ey ohtri e per &ram of crle 4165t eiPrRIsd A ST VOYiehop a0 tand the
C I )
IS U8 R RO g WO Uy e
and e¢rdroflingiwnfastiolg henditignsaucketintthe cooletpesiucofasain dlefstcontent 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

w0 ndoseetebon of an emtted gas in a tenperatur ePCEHO§H04/042126
between 50 OC and 500 0C, as determ ned by Tenporal
Anal ysis of Products (TAP); and controlling contacting
co n@g‘t inypstion ad$e prhmdes nmethoddd pprdodingta drade prodw; chmorlsmg

r [ rans of. resi due I
corf 8 eru B ERY 1 B St i 5 i B ol Bt catalyst
to prbdidea thaUﬂ@dﬁ@cQﬂat indledeSitie 08¢ PedueOWheRin thé cARle product is a
det er m ned né ASTM Met hod D5307. The invention al So
1

liqpd syrgezsat Sbtand @- W MPadhe rrge ﬁe'i‘drhaﬁ@g@rresjd@q gontent of at least
h
02D SO B LR A D i o

emitied groniiieetian dfehamipedgisdh atthaperhtned 1des bétheet 50EE and 500 °C,
ude product is a liquid m xture

roduct erein the cr
Gt etiniiegksat ey AmAsis ok lieisis A e ser snpstolinecsinsting
con@lﬁﬂﬁ@ @ﬁchocflaﬁhe LRAS brdluét 13 ATEsi@fe Jo‘?]?éng Lé%g%%edQﬁ %[‘Qn%r of residue

crude feed, the indrganic salt cata
per |geans of cxwde prmﬂugtanf at mest 30%sHIthestesidne cdnttentl df dicgandefeed,

t { t hi t f t f
whfiove STy s Bl Bik pS S TiueEe TRabr v ned by
Tenpy lvertNval A sroAtledd REHOHDE ?F&ﬁﬁlmg%@e‘ fodiRg, comprlsmg

emtted gas inflection tenperature range I's betwee
COH{?&}maaDB@ethpwla@ byédrogen @qur¢@a§he pigeengé of hreinovganic salt catalyst

to ﬂrﬁcg{cg %E{;)tgl ;grg%l t that"‘[‘I c?u es g};\( d%%eo?{D?%Ht ‘f% 3&% érglflg %ﬁ)tduct isa
liquid nditirtecn 25 $Qad D@t Mb@ the ¢tel@e REOUECA rd3rfie oAteHl (fWRleast 0.2

content, expressed in grams of residue per gram of
graigs QEEespive gercaramgit cayderfsed, trgnprgpnicisalt ﬁ@siyawrmwﬁsaﬂtleast two

Bl e B BERE M LABHL BRNETh 8 O ngctionor

an gunitted desina tnmptraﬂlre)fange ad deienginad by Teepprad Gbmalyms of Products

t.act a crude feed th a hydrogen
o Pl it B 2% o Gor o rng St ORI BIC

tempBralir® GEReAt St ﬁith@fvﬁgiﬁ%ﬁgahm&thps% hib IEE H I&%ﬁ'ﬁ Véilx?gerature of

product, wherein the crude product Is a |qU|

the grorgemiQBltzatil Gt pod cvitglling contaating chaditiohasich ta shedurade
ent of, at |e ans_of .resi due pe

prof R HENY reBiu kot B b e B R TR R ey B Pl product, of
at nid330M QI gatesideaddntéd bathe Sru®RXBéD S redi reBfut 66t BAS as

inflection of -an emtted gas in a tenperature range
detgymingddry AT MMathad 5H30BC, as determ ned by Tenpor aI

f P (T [ the, c .
A e I

con‘pmc’@ﬁigm: eahde feeﬂtwﬁk&@liﬁdﬁ@érgsroaﬁieeﬁ tﬁef}ﬁ@sehb@oﬁ/aﬂ MB%aﬁhfc shiff @atalyst
de feed, t he vol unes are nmeasured at 25 0OC and

to PEP qafgal p H{Cltkslﬁs Hresdsmagdus svherers theguds product is a
liquid ﬁ@gﬁl}egg?“@ Bﬁ@@ 1?[ mﬁc the c‘ft?d@fe&?h&ga{ rﬁzgﬁﬂé BGHEADE R feast 0.2

crud en source In resence o
grarag of meidgapérqraalof cnmlta eféeﬂs tis danernnmﬂh}eASTl\/DmthoﬂrmSBﬂ)GI and the
. _that incl des# e crude produé wherein the crude
INOLEARYA § C’c}t i a0 pmitiedrees flesomef agvrmigied gas ippdemperature

range Rt WD ‘fCe'cﬁR{i ih)@SbCa a$ 8&&1%&?6(?9}9?@19 oﬁ%ﬁ%x%??ﬁférogugts (TAP);

grans of resid ram of crude
and ppnastugingithe eratle ptodtlal Sylsh thakhivbliute ofthesoridd @dduct 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
waemposmbs Anal ysi s of Products (TAP); and contPCI/UB20g4/042126

contacting conditions such that during the contacting

at nmost 0.2 grams of hydrocarbons that are not

c onderigadition aisoasovidessmmethod of pioBaciag e chwiermerddyme rcogrpaising:

f: feed as determ ned by nmass bal apce. The,
confth¥ P SR8 D eI ARl TSP Bt ot sy cotlyo
to pesdudel & totalGRoMidt Sad Giclies HRWid¥hrad it UslieréiaaRle Wuli® pRduct is a

. hydrogen source _ in the presence of an inorganic salt
hquggmzﬁty@tat £9 " aad 0481 MPa the crpdoigad has teesidup epuidetofahksast 0.2

_ . ; Viauid .
o B S R ANy i
gas infleeiodofarcantted gaoin akmpeasire Bane Gerveen 60 “CRBIABO6 °Peks
R i P e P ke
condi®BnOSachitht agﬁn%ercsﬁza%%giﬁtrﬂggk@ ggg%feelﬂg %% %%ﬁg[érglénrs that are not

scanni ng cal ori
condénsaitle pt 2N e 01161 MRegare fortrad tpengracoittirtdeofesd, sis dbtermined by
tgaﬁgthe crude product has a residue content,
MasgXp*B<sed-in grans of residue per gram of crude

Pr ogheGhven®ibn afso R&¥HIZWMEHod BEpLERAYE cARIAL wucﬂfc?]ﬁlgﬁsing:

crude feed, wherein residue content is as deternine
confaptipgSTRue feed dvitiba bydroginesourpean thieqnesghsoopammprpesicaalt catalyst

h f dugi d duct i sing: .
to pREPER 1 RSB ol et 1R B Thoieh g TS e s prprpetis a
liquit eseneat 2f °@and 0900 MPL tifaridccRE@hMEhg b FesRIRAYERNFOT at least

total product that includes the crude product, wherein
0.2 gragnsof gepidysriss geam picrydq fegdsiand thedingrganigtsall saplyshias a heat

1 \| RS e of
trangiidit Moo T AR AR CIDaB00AE, By acilhaly
differankidl heanningr @éorimetsalDS @aital etofNAS G e intincenahidcdonitbllyig

that is at least the ionic conductivity of at |east _.
confgeiinggongions ST (e %15? Brogpictiig airpRid grnngens gpcpressed-in

grarg%%ﬁlgééaﬁe Bdr g%axh%@‘@ﬁfd@%%cﬁlc{', B & haR86% %ﬂﬁé rf@ @oﬁ@ﬁ‘t of the

, and control l'ing contacting conditions suc
crudetfagd, wherein tedlup contest is hadetermringd bjuA STdhivietiiod D5307.

expressed..in grans.of resjdue.per gram of. crude ..

or it anvengph aflo RS arod Pelpdultd cRr Piuch poppsing
contabtitthen 86 fociRated Hycfr@$nd§é_ﬁrc6 AR HredefcdSt HGhSIoAhiB8t catalyst

by ASTM Met hod D5307.. The invention also'prOV|§es a
to pradupritasdl predist hiahimchides the eryse paedict, vdsrgin thei angde product is a
. [ i th rogen source i.n the
louFRBLAGE WPS; 0L SR Mkt SRR BB Gah T3t cas
0.2 gratmalof pesttlieler blaat off dredefded ahl) eheGihoidanin el UsthlysvIRe i@ii®

he crude product is aliquid mxture at 25 0C and |

congrciigy fiphis at frastthe irniq eanduetstypiaplopghpne ob Hedpergatic salts of

the ﬂln‘é%?gic%al% c%ﬁ@?at%ftexﬁmgéj?ﬁy@inpaefang% ﬂgl}q%foogwnag@aﬁ%%%@‘ fnécp €

ani ¢ salt cata conpris Kal'i saf
contwiing contadtingeasditionesuoh thdo eheadriidd prodimdt Ahs 5 adsidue icOntaii,
al kal.i netal. carbonate, and the alkali nmetals have an

CXPIEEYSHiR SRR ressfucer g et oryde praducis ofj 4k mast e ohthsreeidue
Al $1AOErudd fRHKFH A '
eon | east 11rut o an ab%{gﬁ%ﬁ%%éﬁ‘ﬁhe%g}sﬁag dg{r?ﬂgln%fln%g %M%et%d
D5307.
The invention also provides a method of producing a crude product, comprising:
contacting a crude feed with a hydrogen source in the presence of an inorganic salt catalyst

to produce a total product that includes the crude product, wherein the crude product is a
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nunber greater than 11 is in a range from0.1 to 10;

and controlling contacting conditions such that the
weewdosproduct has a residue content of at nospPCB032004/042126

the residue content of the crude feed, wherein residue

content is as determ ned by ASTM Met hod D5307. The
liquichinritiecit 28 € enp P01 34Ba, shastdotted haspar wdidoe ngn‘ran‘rm’fmd teast 0.2

uct r| Sign Nt act.in
erafl P Shne BEPRE S (i 30B) BEhDEe SR SR Ehmtnsgs et men
salt§ aeraﬁ tat fegst r@h@ dflthe atkalighéthl @IOHUGLalkalNBER] Shrbdifits; bhdithe
eed has a residue content of at |east 0.2 gramns of

alkqlle@lpfal;féla}zswn gorve Brmber pfat fead 1, andeatilenst @mﬁt@myanatlo of an

| |
o B B R R B ot ol 11 ol Al T Ay i g
nunibed grmted thandids inheraapk ﬁbm Oretal G ahdentaslling emwctﬂiglmﬁdhtlons

nd at. | east one atomic ratio of
Suclarhééﬁae Cﬁgfeaam% %Fga B GORTETtR, ALBPSIGO a0t 1he seidupropisnt of
the é‘x%dé‘!fé%@' Wh&@ﬁﬂk:sﬁ@é’é&ﬂerﬁ‘% a%tdefeé l&afﬂg%&sﬁm%k bhd 5307,
Isinarange from0.1 to produci ng at east a
p 0 rTheonvemtlon lalso potadlespr method oﬁproduc.mg) actude prothes icnmpﬂtsmg

con T PSR e R S e b it ctaty
to pRIdRES!S tothldtoduck, SFHMR tl@@&h&é‘fee@ﬁa@é RSt c3R%s ot R8st 0.2
resi due content of the crude feed. The invention al so
gratps plegidye perraspn o code feasd thei m(grgamc s&ldgatwsidmmpnses alkali metal
n L f ee rogen
sl EHRGT 1ot 0D B Byt S A A e DU G e

alkaﬂlcmaal@ thagearbatbpli @huribadiat LeaéMl@rﬁidrht 1daet sdeli®micattio bAsn
resj due content of at |east O, rans_of residue per
alkaglrla?ﬁi Ihaving ppateraishumbes of ﬁfdﬁﬁéhl to @h@lkalbmeh@ﬂ hating an atomic

I I
nunftEBiep e 1L In AEDEL 6580, Fro VPSR R D ey G05E pHl6n Bl e
total predadtlkas hivapaet ednsiehsmg atdpasa b poitonodtixerapof atets IGast 0.101
g T G SR Bl Laf b Bk o e o
mosﬁ@@%' ofh‘l%/l‘e@igu@@orﬁ&ﬁ'@f?her&ﬂ&efee(gr eater than 11 is in a
e from0.1 to 10; producing at |east a portion of
e’l%leom@lntlpn aldoprovadesa m@tbod of produtensa ngldaprddeuas tomprising:
or tion at 0C.a

confBEliq £eofn g SlEPRYasferoreBuitsaf B procracc. ! aniRaes sel caalyst
to phaisic@a fR4l _p%tﬁcﬁ QiHeRdth t1@f crade B has3fidhe E&ﬁeﬂt%‘ﬁ'aﬁléﬁst 0.2

content o crude feed. The invention also provides
grams piaesidae mr gmr@ @fietudg %@deﬂ@d@orgm@ st Gata pehgeinprisgs:alkali metal

I

salt§ %%Pe?ﬁ étrlgé%s@oﬁg éﬂdtﬁe Egcgiﬂ (1:13[)4%%:3 a%/ug rag(g{s %62831 g dé ang I:L]he alkali
metdil@fna\t'e v awh:m:tndnh&t of acdkasdes, dnbat Rastdae proddu edtio Whﬁfaﬂtdm

tfilfacrude product is_a_liquid mxture at. 25 0C and
metq] hegingppgtoniis augbgriel #tdedt hiato 4 alledi mefal kayingesn atemicpumber

[
e i 189 e o0 0Dl U0l S0 e HUAF
prodvet & a wgpot; sondnsingrat st pdried ofthe eapsctrlat pePaland 8110%$ MPa; and
er eof erein o the, al kali netal

Xtu
fornSie fhe el ol bersiptio ru BORE s AR Bersopiqel ot anast 30%
oftHE%ﬁh&e &&Y&t@f‘th%%ﬁiﬁe%é&mbef of at least 11; and

controlling contacting conditions such that the crude
pr (Tdhacmvehasn also pmvmdﬁs aguethehof mﬁdmﬁngmaudeﬁﬁéduét tdraprising:
due P g the crude fe %
contactlng acrude ree Wlth a hy rogen source in the presence of an inorganic salt catalyst
to produce a total product that includes the crude product, wherein the crude product is a

liquid mixture at 25 °C and 0.101 MPa, the crude feed has a residue content of at least 0.2

11



10

15

20

25

30

wherein residue content is as determ ned by ASTM
Met hod D5307. The invention also provides a nethod of
w@e@dociony a crude product, conprising: contacPCTySE04/042126
crude feed with a hydrogen source in the presence of
an inorganic salt catalyst to produce a total product
grapmp gf rqS}@lP @G@gramrﬁ cepdedfeed r’thﬁjmotganxmhse}t @ﬂml}lshe)mprwde one or more

[ X C_and 1
ol AP M L, Bl R o0 e B ingrcin ne
of thit alkali afetal eﬂtsdsl én pali @[e@dhc@fboﬁét@ dehére@dhe b8l hReNIPRNIGn
salt catalyst conprises one or nore alkali netal

atorpisqpEaieg a5 at legst 1 brandgpatrellipg contactingraonditions sucbdhatghe emde
proE L RS PR e BB AP 6 e
whareintresiduengneaniidsideremitied by tARTMtVethod DS0pr oduct has

a resi.due content qf at 0% of. t he resi due

con vegiopg, Oar%éeSfae@a Oﬁlﬁgp’&dﬁcméﬁc&?@ REedHch rpomIpsising:
conftifieh SFulle T&A Wivh 4 gg%%@%%gce%%ﬁ re%é?;%e bf%fﬂl&g%ﬂlcagaﬁ%atalyst

provi des a net hod ucing a c
to pcctdvpﬁ R $otalgprodust that tnchgieatheramﬂe fredutt, VW]thela thy chudg @lﬁ)duct isa
nic salt cataly

e b of an in
oo 25 b ENC NERE e it R RBR st ot ot least 02
§@ﬂﬂ:§fd
el O PO G G 6 M PROREE A U B v
alkadignetahlydsxiges, p@@@rtmgrezﬂgahan@aﬁh rrre@eé.sdv;se Opmnxtglteaﬂleoefof

Whegélﬂqnlger éelﬁﬁfj?afapseha@ %'P %ﬁ 31'3? [nglgl Er %??i ff‘eg%tsﬁo cgnltfc’o ng cpontactmg
condikikad sueh-tearlidcradd %1 ®du@thabh l(ésitﬁ@?cohiéﬁf & mABNSOWRE R Bsidue
kali netals have an atom ¢ nunber of at | east

t he
coniept Ofihﬁ cRYA 7 PheIg ISR e et dvtcetarayiredduohS T ethod
Ds53ohe crude product has a residue content, expressed in
grans of residue per gram of crude product of at nost
30%efintdntion kb gueyidasnitraethod bf ploducing 6 erdde eehdust) @6@bflsing:

esi due content. is, as determ ned by ASTM Met hod D5307.
contifng CuiS Fosf LRGSR AOLIS TRt SEoBrS p AiaieAg o sall catalyst
to pFYRIESS ﬁﬂal@b’i@duc@ AP RIBGthe %ﬁ%gﬁ&dﬂ&g v@le?é'lh'?ife drBETo WA is a

one or nore hydrocarbons in presence o
llquldn!@r@laﬁla@ 254 andad bl YHha, Ehm:rw&t fecd hetsreerelsuyldw coaeriofist least 0.2
aye rbon nunb fr.om the crude
e C e RRLC B, ST 38 BT R g it 3 oginissite or more
alkatiafétalus dpides, 9ha by ﬁaf)receﬂkﬁiﬁlefe%ﬁﬂ saled) 6r itGuteB Mg mdSPhdrein
cat al yst exhibits an emtted gas inflection of an

the alkglt metp Sglza?é/ aﬁ atpriie Apwbet ofraé 19asinide abé cowelliBicd@ ting

conc?ﬁig s’(a’ch p i o (!:% 1%88‘#? é?%— & gﬁﬁ{ug lcox’:)IAJ‘J%lgt |¥ %55?4 glt?lgrrglpg 8% residue

per glanmfdﬁﬁdeeprn’ﬁjdn,aff a0fmopt 3094 Gf he r@sl@ﬂd&)ﬁteﬂf OFLHUE trude feed,
contaatl ng a first crude feed with an

Whefeﬁ% Feééfﬁ’ieéogtﬁmtls éatigrpaped by ﬁﬁér MyMethadd@S 7. st eam t o

9engkatenflo v?cﬁe@la l 3L N

hydr ogenn vﬁer eﬁldt e fntl cr ugaﬁc@ﬁ% agg‘%ecg)m nsmg

contectirtgemntrudd fead Wlthame o nidre) hydmcaibortseﬁ itlbusresente of ﬁmnofgamc salt
s determ ned usi ng ASTM Met hod

t d
Cata%{a%‘ﬁ C%%rd For?alf BhPEVescAroncRImheySin agRpgeiemy 1da 6, the
crudeedd 184 agr@s%dﬁergdnﬁ‘e% bR 185t g@ gg%h ﬁggjggé%%%rﬁn of crude feed,

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

temperature range between 50 °C and 500 °C, as determined by Temporal Analysis of
Products (TAP); and producing hydrogen gas.
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as determ ned by Tenporal Analysis of Products (TAP);
contacting a second crude feed with a second cat al yst

WO poosloelops esence of at | east a portion of the PenesmDEM2126
gas streamto produce a total product that includes
t he crude product, wherein the crude product is a
| i qlhednwénttonragsogro@8esr0Ongidd Of p@dudipg 2 caudd proditot.alobripriging:

coniREb P8 P SaRIFE B A Dl R0l PR RERBE e
genbi@td dgas's@SNACTh \bls SRANDEonPRsthoHydb&ich] ®Eerein thhEirdeaRIBdeed
crude feed. The invention also provides a nethod of

has gapradus Gontpnh ofaideast P darame ofnssies Py erewof Astticrugedeed, as
‘ . . . . _
de 498 BN MUV S SANSh Ls

emitted pahliafleaivinefan@itdd gRas b tdnprgusmangd bateseds®@end 500 °C,
ram of crude feed, as determ ned by ASTM Method 5307;

as dgiraminieh & sk Rpral Aiebysit tdaeductHe Adascantacdingme sesandi csydegeed

w95 388 B 0 FRAOEL ey B R OB e A s

prodaecotatpadidehatindtddselstrude frodidttewhereanthe orudalpsamluct is a

. i d th f duci ) d d B
g R 4505 "L ane KRS S Pl Femading Patiiopsquch that
oneRMARE bidprties OF UGriRHodict BB Y PRES 199 dfiveRo e

presence of the conditioned inorganic salt catalyst to
resgscivRionE & mat propericadiod thet deeend arudaitted. t he crude

pragduct. wherein the crud roduct is a liguid mxture.
bt Bt fromtincs e ol bF Eifitetnl S Ty et
confREhg b erfae T Wit®hn fHorda@aSdalt Qafdly3t Ahe pfeséiRBiofRamEvherein
gram of crude feed; and controlling contacting
the e ifeciddias agerdduedoatent pleat deagd2 srasareliresidue perrsam gfjerude

304800 5S84 B85 AT By s
cong:fristﬂgehy@f%gig, daglsh mmﬁtmg@a and &&b@iu&iﬁﬁﬁiet ant Whareiasal molar ratio of
et erm ned, ASTM Met hod D5307. The invention al so
the ﬁ‘i‘rgﬁ?’il H@§°é1d8¥%97§ cEE d4xdegs at ket si ng hydr ocaf bons
th N . o >
N AR L LR
condivpitigsinrigongswic pait edtlysiscamatting panafeffoed withla hydwekybturce in

rati o of. the i.spparaffins to n-paraffins of a st
the piezencef fin G HEE By SRS rie s Rba: Lerrasiee el ROdNt: B
inclalShe ERME PSR, Wheen HRFPRRIdrbdRt RaMiidid niRrettt 25°Cland
conposition: at least 0.001 granms of hydrocarbons with
0.1¢1 Wda) thagrudarfged leivitgrd tgsidboeonsént af ahlsatt 020grame of rglue per

OF). at 101 a t least .0.001.9rans 0 rocarho
et egesd Pl eftrciing ERerts PoRRuRRaR el SRR RSNt has a
resi@@cdifterd! exPrebbed iNBRam a6 telasd pdd .go4hl 0@ ERIdE piduct, of at most 30%

hydrocarbons with a boiling range distribution between

of theypsigiae sprtentod thsrade ped.oxhaupy resigng centenkises detegoined by
ocarbons with a boiling range
AsUATRR DHITOCR! 200 100 0C and. 538 0¢ (1,000 OF) at
0. IDHe iMPentioanisowdtevidesn driide bomisasitampesapiidiad hytaverisons that
boi | ing range distribution of at nost 204 0C coglpr i.se
have @ bopmegargrdisHuipombatyedy 5’ Gandrd 38 el 9P Fhatill 0dfMPa, the
i - . ! - 1 i o . . as
hyd%&e’bt%reﬁro%g’ ﬁ@@f’@%{l@hﬁ%’?ﬁ% %hdq?{aé}fafﬁr{%%ﬁf a FhigPikio bt the i85
paraffins to n-paraffins of at most 1.4, as determined by ASTM Method D6730.

The invention also provides a crude composition having, per gram of composition:
at least 0.001 grams of hydrocarbons with a boiling range distribution of at most 204 °C
(400 °F) at 0.101 MPa, at least 0.001 grams of hydrocarbons with a boiling range
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D6730. The invention also provides a crude conposition
havi ng, per gram of conposition: at |east 0.001 grans

wotosaptsbha, the napht ha havi ng an octane nunbR€T/082084/042126
| east 70, and the naphtha having at nost 0.15 grans of

ol efins per gram of naphtha, as determ ned by ASTM
distibutirnbabBg2044C amssi0 I BO1L0§dRs, adlearich.O8legramstaie

s REARR Ak GSbuf BERD: Sl BT B85 e
andlae Ie@ﬂ@(ﬁ)l@min@ of Bydro€eBoRIvifd Béiliag rahgt @igdEhaioatRuaden 400 °C
as determ ned by ASTM Met hod D2386;

andéﬁé Qt(lﬁﬁg t"F)cﬁft 65104 MRe a8¢l vhsrsinithe hydeocaeons tahbaverboiling
T t. ude
ran %&/ﬁﬁ}gﬁ aﬁ%av Q7204 *@c&rﬂ?x‘;ﬂ% 15(? B%r%%r%lg S’ﬁﬁ? q C#nagﬁ% Pg%ti} a weight
rati® ofl e droapusaffihs ttytﬂle (mqmrdiﬁﬁns gbst nhdsatl .4, 8s daerntiasdienasTheMethod
25 0C and 0. 101 MPa, the non-condensabl e
D6‘%§9dr ocar bon gas having at nost 0.3 gr ans of

hy dﬂi&%{/éﬁ%ﬁ al@b{pﬁ’oﬁdé‘saar Lo W@ftﬁk r ving, %é} #glgas c&?posmon

), gram of non-condensa
at ldaetaQsQ)O 1ogram ofj nqﬂnhaofchermphﬁlbélavmg en nal;ahd: hemhenvofrag least 70, and
c east O at least.0.001
the Rt BBGHRIE pbp 35 s shleliysiber BERPHY PR deergimed by
ASTINVIehad w693 0fat dastiPOd1 gradl oPkerodhe ik %fﬂs@&dhﬁﬂnéa?fé\ﬁst 0.2
Met hod D2386, and the kérosene havi ng | east
gramyy aheyomptics pemgrane of kespsege.andsterimed dareS T Hidbeam thed

Me D51.86. and at. nost 0.05 ar f .
ker VM kSRR B e et st 57 s Jigrmined by
ASTVVEBhL D35S, QnfrO IO 0 Po R e r@ATROS ddi@indiEdsi AITM

t?l rpgram of conposition: at nost O. 05 grans of
Methad as deternined by ASTM Met hod D5307; at | east

d| st r| et?llﬂgrrl]gfg? ?’y&‘?r‘%g&‘g ?15} 8%8%‘?21% @%ﬁ?f aposrtlon
at mmbt 0.82gtanB. ATy dgicaitdn ghs thms aon-chodensalls bt 25 tidd (mgm MPa, -

d but bet 204 0C dSOOCt 101
the SRR L I Sbonnalienes shiyents ieagbons with

carﬂ%ﬁ'nbiﬂbgr fré‘iﬁgleto‘:@ Gﬂ]rtb loyy, 8915%% offabh- cgg&ngzgﬁléﬂgdrgggb&ggas at

MPa; at | east grans o drocar bons
leaS\‘/\ﬂ ﬂﬂl grabmdflnnghthartbj@n@nhﬁtarhabmglaomcta’et‘ mmbeﬂtﬁﬁht Oeastf(y at least

0.0G] i BEaf R p b Bsreiedg PRI ARG FRA + BRI E O at most -

30 °20 adet@ntn0¥y ASTHONRilcBEDDISE! Afdsthb ﬁyﬂo@aletmmgra@heast 0.2
doubl e bonds and ol ef i ns havi ng i nter nal doubl € bonds

gramy efpramptigsaier geam of kirosshefas detetminied §y ASTINI M¢th@|dauﬁll &6; and at

moslP @ r@)g %ra&l?s rggﬁ{ge; a? 8¥J Cleth mn!?(gg}g ﬁgw %&%ﬁ?&dﬁ]}%ﬁgg ofl'h :t

i n\léxahmmuaﬂl algo pfcof\iddéa&n&le%u@@sm@ﬂﬂmidgl P, grﬁlﬂ\UfGQmposmon
per @%am of (CONpoSi tion: at nost grans

at mpogl()- O gramg o f gesy na%féeaerwneﬁl@vmmmaéwmaﬁde@t 0.001

to
b LA R, B Al U 508 S D
0.10834PQ @t (e]ast(ID(DD log%)ims a$ hpdrbearbormseditby baﬁﬁiﬁg/lrd‘y%é i B6id8 between

204 @g@PéBQQ ﬁ,ﬁa S/?}ga_; g‘gﬁgql‘f bZ)QE Sienat }@f%g?p;\pr@ps with a boiling

rangR @A i bultids, be?ﬁeen 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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- leash () draseras poaremptes neg geanbef VO&Y ap éﬁtg?élfli@?‘i b;*
, 2 - 0 . ' .
- oo o b s AR R0 S ppoposion

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@sobwhti ns have at | east 0.001 grans of ter mMPEEIS2004/042126
ol efins per gramof ol efins, as determ ned by ASTM
Met hod D6730; at |east 0.001 grans of naphtha; at
doubledwndOwid 2 nyplametio bf klefios badng tehminabdasdnboriavo nipfiat having

ez By Bt ARt P ot EEn Bt pRe MR ERE7 G e
of THeaf®dntioh AR PrRa&ds Naud\@ndosltRAShaving pgf %‘Iﬁx (gf composition:

aromati cs per gram of diesel, as determ ne

I
at mgst HO8 EB0B) Gesidumd ansetsasined by OSTMGMaHipddpS L udrgesst 0.001

i | t VGO, havj I [ANE. . o
e A Fibes 3SR AR Rk SR Bs ok B ETRR petogne0
and 368/,8({1,000€F), ay ésitintifedbp 8 SOMV Medier] RSI0AAR] the hydrocarbon

. conposi tion having, per gram of_ conposition: at npst
mlxal.rgga@ Peiharagfof, rhé‘éﬁoéﬁfgfm HEXYEY 8t Wﬁﬂggoodﬂrﬂsim el as
: r A :
Aot o L D O s O e e B e oy
ASEM Method DF?a0, aatl theslsfinOhd3@ ht ppastros00df griuyie bdambab slefins per

Bl ANl €25 et

at 1&&!@.@@%@&@ Sf Webberd Qikkidithd 18R A Skl ('?.@ gl«a{n%ﬂ?a%%t‘?d% per
300 OC and 400 0C at 0. 101 MPa; and at least 0.001

gramy rod ksrosénehgodeteraribolrhy AP TN Method IRDYIG6r atiepst 0.001 grams of diesel,

istributi tween 400 0C and 538 0 1,,000,0F) .at
the ey byl 0 Bt R AL AP RS BRI g deTpified by TP
Methb@B68/001 4he 2 et acEr g a% s BEVARNPR @il (VTEDY, 8RIEGO having at
di stribution of at nost 204 0OC have, per %zr)am of

Matlad H8/90:-

at n@sa0e 5 gfanpasfaéfidurs as ddiempiachhyf ABIM DModID$BP7; at least 0.001

i so-paraffins and n-paraffins with a weight ratio of
gramg gf bragarhang it mbqiapatanen €isBibulipn gHatmast£04 56 (400°°F) at
0. 1(5’1‘3{(/1?’5% JER Ig‘gr-ng I\(ﬁhg%cmgﬁgv\}dtﬂ_g%oilﬁ]lg(?%ge(lﬂstflhétﬁ)n between

provides a crudeé conposition I ng, pef gramo
204C6ramdsi00i°Grat 0401 MbR4; a016a8 (P Ginsamn$ of kgirdeseboraswith a boiling

rw%ﬁ%@ﬁﬁoﬁ%&ﬁ%gﬁgﬁp@%{i (79 ]| (ﬁ :@P?,;ﬁr}lg gl?lsetasto(i . (S) Oqlgrams of
hydﬁic‘éfbrohpWit'h%rboﬂfng%ng@cﬁgtri%ggor@&t(véélmmc atd 5814 (IR °F) at

at | east 0.001 grans of hydrocarbons with a boiling
0.1¢1aMGe, asidsteriningt! by HEviddethod B288C aad avigedn 0 hydr@ad@ns

MPa;, at | t ,.0. 00 f b i th
bavife™y boting SRR R fo R AT 204 A€ BEE Bt cry frpcgybons
havitlg dboliHg MRae distRibudbn bLashosd 20PIC o 2Bt RO 2B VT BRI, as
wth a boilin rang)(e6 di stribution between 400 0C and

detesmgned by(ASDIMetipd R6780; 104 afieast 040 1daserap af pratiipy, thepmatiins

conf o PRAT s A0 HEBERLT B USSR SI5 RS pmates
of acowopt 1.4 asderpoined by WSTM M ehodDE73Unber of 4 (C4), the

C4 conpounds having at |east 0.001 grans of butadiene .
per LhgrRYAIGFN 50 PEIRT AT udeTHenosiHOR TRBIAS aes §rasm 8¢ parosition:

o o195 GRS, sy PR SOA PSSR A 000
grathy df oo dadsoms withra oiling tanpe disaibgeon of at most 204 °C (400 °F) at
0.101 MPa; at least 0.001 grams of hydrocarbons with a boiling range distribution between
204 °C and 300 °C at 0.101 MPa; at least 0.001 grams of hydrocarbons with a boiling
range distribution between 300 °C and 400 °C at 0.101 MPa; and at least 0.001 grams of
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di stribution of at nost 204 0C (400 OF) at 0.101 MrPa,
at least 0.001 granms of hydrocarbons with a boiling
wo 20ge6dbst ri buti on between 204 0C and 300 0C mtT/0S204/042126
MPa, at |east 0.001 grams of hydrocarbons with a
boi ling range distribution between 300 0OC and 400 0C
hydgacarbonp withrehoilirgiraage disibution bervegn 40 °Candh§ 3% B¢ &1.HUNY) at

01 R It GRS T bR K8, A VB Ak g Eons

havingsshdilggradg®disgibakisn Bé‘m@@l@ @ Q2 Gt M prise WGBTS LS with
the catal yst has at | east one or nore alkali netals.

a carbpngpiRbes Rb G dt-nle e+ compoTdsdnvingiat lensid). ¢t logrrae of bitadiene per
gnﬂﬁ%@@%Q #Sthy th one or nore of the nethods or
Si

ons according to the invention, a crude feed
t hai(t‘he 1(mﬁnt1baalantr0\bé@m drodeadaetbdsition Ha@fﬂgnpér)gram of composition:

di s Ied r fr ctlo ally distilled;
at mog b 05@ gagre%r?‘glaﬁf W vaﬁbaﬂéolhng range
dlstﬁﬁ‘lﬁﬁnrkﬁ” af ﬁHﬂf—‘Zd@@ t@@st‘a{t o ﬁﬁsl‘MPQ P z&%mopéraﬁﬁ%q}hydrocarbons
onponents per gr of ‘crude feed; (c) conpTises

w1t1h§/Umbog m@asil&mﬁbwtmndhtvwepdﬂﬂffimnﬂéﬁo °g d4v6i10il MPx, ahpast 0.001
di stripution bel.o 0 0C at. 0.101 MPa, a_hoilin .

eranis S i s b o i S5 DEO A st J08 “Grang 4969C a

0.10YRAPa 2arldQit ﬁéa"s‘l% O@Ngandios hffdr@éﬁrb&% WEh ¥B861ing %g‘%%ﬁﬁﬁuuon
300 OC at 101 a, a ng range di stribution

betwren e rﬁ’Csmd 536 °&red 0400 M)Ra and Qrepeet thdd) gramd, taut bess rrhamg) 01

eree 28 e M LRE SPEE R s sl teadt Shedafrg g et
g r dirso@é ehl)bdﬁmtsb eRSinVsvibA @lsa pa@lidldsNh dorktRation with one or

tribution below 100 0OC at 0.101 MPa, at |east 0.001
motg roirhs: B¢ th AR SORIOBHENEG PP o b rmﬁ@thraﬁ@@lde feed that: (a) has

t t
not gée?l tfeéaatsé? g%{%@?&?@?gﬂ%ﬁ &rgfcbg’?ég)a(ﬁ %@feﬁg(big%mpﬁp o
‘compangﬂas ohiving & bzurbbm nulhhdsr\meve %@ﬁdgﬁk ande 800 hﬁ@at&éas@OJSCglams of
t | t 0.001 rbons, havi ng . a .
suc st ag S T NI BBOORbeIR ! Aushoportion
has: Qltbo@hﬂé)rjan%@ élstrﬁﬁ@ioﬁ%elbwfﬂb @ A@1 09"¥MPE, a%ﬂ'i‘ri’ﬂg%ﬁ@%@t?ﬂ%guon

havi n range distribution between 4
betwrgo 10€ Gtand 2@@ fCMPQ 101 dPdadodinpadhge dijtribatsorf pavween 200 °C

o 398508 8, P BB P s B o o

MP3, an@dibe{ling rifd® d1§thbﬂ‘ﬂ1@ﬂ bt 8ert 408 €0And A00)°CCAMPI019¢8Pa; (d) has,
sulfur and/or (i) nitrogen containing hydrocarbons

per gramsreEudamisediaiaests). 00 lherama pEhydroearbonsdagingya hbéléng tange
dlstﬁﬁﬂghrb%gdvs) TO(W’(E‘ Qt Vgl MPar@rrl s? 6 ngg{arxlrgst of}%[yazéoc:ﬁgpap%léaéﬁng a

I'ons according to t

boﬂﬁxguani@ dmaburﬁ@n) bdtﬁ'e@ﬁHE)C?@Sand(Zﬁ)X) oC0ATION 105 NPT &G BO01 grams
rlses | ght hydrocarbons

dro
of h&% g%l@sharrér n%raﬁa%@str&uaﬁlah@tweér 200 % an«ééOO °Cat0.101
f
MPeIt, Eféfregg ij.O(flﬁgral‘flg’ ﬂ?ﬁ%@%ﬂ@%?@vm Q%?Hn rta.%rge'ﬁlé(t'g?ﬂétg@n between
300 pCaud 468 >Cian OdOir‘Ml?H;‘randJat ledst D.00 h@ramis ydrdhbrbbhehavmg a
to the invention

.,met hods..ar.. conpositio ccordin
boil{fg i HbT SRR R0t TRIMOD A e Ol AP s sl A: ()
has fr@ﬁn&d 2399 g%kﬁ& EU 310! chg | 20%-9. I?gréuﬂg&gx% Hﬁe g@- ﬁ%lx%tf crude
onpri ses: eat g tthe inordanic sa
feeda(g) @nm@rlattﬂmd(ed),fvaaadlhmasd)n 30 hikGresahatéat (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
WO p@sgerss£ salt catal yst to a tenperature of aPCTDS1004/042126
500 OC. In sone enbodi nents, the invention also
provides, in conbination with one or nore of the
(2) 1eebrogs; (b) caonprinss intolesudar hydiogen; g compurises lightdytiasarboas; (d)

h hat conprises con ting a grude feed with o
confF-RE PRt PR P-SRRe ORI ReReb I ERpriRes thlek 35
mixt@8glihkicons: (a) such that during the contacting at

nost 0.2 grans, at nost 0.15 grans, at nost 0,1 grans,
or Iasoms smbodipernys, ipsinBention@sedae Heess it ¢ppebiggitonwith one or

. . I s
o SRSRRENLS, ot R0 e TR
contlhishing thoinbeagihicnglttcaapst, atherdn conditiors thaingegahicdntalyst
250-7 % 0C.or between 2(%0- 550 0C, (c) a pressure is in
conamrssﬁﬁg hepling te noeanipsalt ey (o p iepReratrercief lagh30q °C; and/or

i

(b) H@a‘ﬁﬁg% Ry LRP&1 ST @totaoce&ﬁgraﬁﬁ Gati&RA30G ¢ an??ootlilg]lg the

rangeé from1-16100 or 5-320 normal cubic nmeters o
inoligguiic sgle ratalysirte @ tpeperetulod of atetost SUF °G.he crude feed; (e)
to . nhibit,coke formtion, to.inhibit formtion of
cokl P FH‘&?&‘&‘%%W& B}eda&?ﬁtwaggomr?‘ﬁéese FLicRERP i oy or
morleR tIEOAEBEdI ALon{fBkitidHE AecbRthg {ohBe ffveio hAskiRdd RbSQmprises
has at nost 0.05 grans, at nobst 0.03 grans, at nost

contpeling g emds feedrwith onppenmore@aR!gtsaand cobtralike cprgactipganonditions:
r roduct ; .such th at | east rtion of t
@ SIS BB cob by Endd O o hoa PO ity e B
grai®blai? aC@0LEL0I HIgnR @iy dioondond thit Helak doRaénshble a€D81eE and 0.101
product has a TAN of at nost 90% of the TAN of the

MPg pigdermedRer g3 of giue faedt ax deéeravinsdeygned hetanpeigblsuch that a
: ' . to t-30, [
cont bl P 1 ARG QS0P C B e PO 38 el
pregshie is irchranpafrothe dﬂMEa;p(d%)fimhtheh asatio ofid %aimfdit’yﬂﬁfgén source .
f t .90% at t r,.at t 30% o0 e
M NS R TN T
soufcl P ORBEE @S cudli LR USNo S keGhrrRdt dﬁ?ﬁf‘é tokibit

at ‘nmost 70% at nobst 50% ‘or at nost 10% of
formationey sokeiorthe tatal piodust ocinuibecide thed dnjing thetvontaating; lig) such

d h i t ent t t  30Y%
tha b R EHRANT B M By S EN oS, Bl od e poio
grarfif, Wwaat Ifnsgdx.ods?raﬁy ehcéleder Efﬁmmff @udeSpro@nd! @Y YERCkhiY 4 feast a

the crude product; (o) such that the crude product N
portgasngfrthe mergpsicralisptalyshis seméligeidies digfidrat megh eontasting eenditions;

. i A I : .
() LS NEL Sk dFodIRE RANEEAN R ISt PP RPARTPEYShihe cvdidiess 0
sucli @atlthe erdderproduat Bakdi totad NIV/B¢ tsitterft @€ 8f mBétI9aNQ lat most 50%, or at

m xture; and heating the addjtional crude feed/ nethanol

mogkil Qo pfdhes e N/ Reontephri te crusle ferds (pisyplnthat thg gandegwerlycs has a
1 .

w8018 504 Ot G YLl 8, S T8y sy g

crudedkat; i(l) suthothttthe ceslp edducechasnaipogemzoatept ot hidseS0%f at most

XN e
the “tﬁ%ﬁ@bﬁ(ﬁﬁ RRE 2 1R ARRnPS e&g(ggg?; (?"/%,eé:i mé %‘%204 zget)éndcycsv 88, of the

t
at” a h§/drogen source Is a o the cru
resiqiue contenboithe dmde igedt () sodnthatarhmgnialincsproduced with the crude

I e the invention al.so provigdes, in
procﬁ%?%%ﬁﬂ i}%’t theu % Og)lllC!t comprises n[i)ethanoij, and 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)
worRoosgieshe i norgani ¢ salt catal yst with the cpoamesioeea2126

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

salt catalyst is substantially insoluble in the crude
andfhsatng ths addigionacryls feemiethonejanixture suchl that TAN of e additional

( t he crud

erodl 08 BORet a0 RERl L FORIAF b bR BN T P proaue

aﬁgml%;pat 1562 90V4 10lafive thhe r@pb@tv@'on.@ @ ehogd plopaitick eﬁﬂfé@ﬁme feed;

t 1%rude product that is a liquid m xture at STP.
@ %ﬁé ErpcEmayeheicatalyst in the cartagingaos ranesy fraas-6p rgrams of total

r
cat§ PRI Santbr Ouflfectl oo By TEKER0S Blyees pdga to the
cmdﬂﬁepdpﬂelstomﬂmgtheg:oatacmmgje feed with an | nor gani c
lol\tp catal st.and that further conprises:
SR GRS B BEFISBE PO BHES. mmbwmwﬂh one or
moﬁ%&ﬁ@m@ﬂi@@l@&tdo ositiBhs hQoPIiAGtARe GhEPD @oﬁtfactﬁ conditions
crude feed wth ter prior to contacting t o?e

thatfooprprise:t(a) mirgng therigapgardc sat ¢atadgttabijtsthe andetfesl dipdempanture

yi th f intq th .
el OGS Wit RS Rl Gt is SEbeagial ol i o gruce
feed; TQBI £3tifg GRlihorgatie t:é/tﬁltystt ia tl?é cﬂ;&@&%dﬁﬁfdydrf(u %nfa%ﬁﬁg’ fhe crude

coke fromthe surface of the morganlc salt” catal yst
feed Wltb drfeinerponigisaks aetelyst indhe presamce ohwates @nc}jmostemg) proguce a

y t b one S
touaf B IR B e nin SR TR o TR ¢ e
conprsbse enbodingstitd, g 1ﬁvéﬂ’cﬂdﬂ%lsf)€}ﬁ3é1v1&¢st h @MBinATRARIHIE one or
salt catalyst to produce a total product wherein at

more of dhe ethg (i’rd%‘?n@PS}Elﬁ@S sprdingtoghevention poertead thalscomprises

o SR8 (S TR OTPL 299, SRRISTRI AL

pro¥iding stdam mraxdmtaptlmgj pate, priohéo codiragtdongciam db) fo@rnmgaihe

troll ed the crud i |
el s &t wotar pHob Gor Ve rieraed Wi ghe inorganic
salt @htalyist &1t thORydBRd/ é%"urcfebac) fsﬁ%y%%‘iﬁ@cxﬂ&@@égtmts AL drERFing zone;

onents having a sef ected gravity. In sone
and/@n—%dqon’@ntlsg St@'&m Wlﬂil\lbﬁ tnoa.aganai st cptabysi tbefﬁ leasnpartially remove
of t he net hods or

cokg %ﬁﬁ‘o eﬂlrg%cg of ec}P%]igﬁ]élctsg f%@ Y'vention, a nmethod that

COIMAkbme Smbodiaats, 1@ idvaatiod alsb peshiddst i ®mBRRIo8 'wWillPER: or
catal ysts and that the one or nore catal ysts are

mo1g o thei rapthodspreemposiiprtioaiding tottheiny et amﬂmdstbat comprises
con%%t?x%%% gﬁge T&d% %{ylﬁé@ﬂlg\ggfé ?%tgﬁrgt t? é)r gga I:Rroglhct W&xerem
at lesiFeepaaorc af 1ihb }zt&ﬁl m@6dit tsr;aa@uced afa wpoil arflthé hidehod further
catal yst that: has a total of at |east 0.4 g ans,
comgprisesRadlensing 4 #%%ﬁ)sa pQstion pf the ygporgt 85 GEand 0di01 WPe tesform the
t f
crud%g%céc;ﬂfc tﬁé‘?ﬁt&c&@@ Sgﬂ‘ﬁénsf#% E%Iﬂfcﬁleﬁ ?ﬁcl?ﬁl?tngﬂ tl%é %ﬁde product
furtipartcahpsises c(oh)poherﬂs withatselected bailing radgetdigtribitiong andret @) the
({?SF [fur in the KsFei oS catal yst or_the transition
Crurrafuct GPRPIERes CHPRPRALTES haying 3 5¢ #@t—? diARlgravity. 1 0 20; (c)
f urth B&he %91‘39&1h§ﬁ% 2R e Rt bR hKo %cﬁ@c?és, 1%%3-{&13&8{‘1‘ it one or
nore conpounds of one or nore al1’ nmetal's, or
morerioX thstrm@h@ctsareompowg»ns‘ agcordirg to dinpinivaenpm eethodrtimt@omprises

al kal i
contactmg a uas {"eeg 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 moslerseconpri ses one or nore al kali netal s, BOEUSI004/042126
nore conpounds of one or nore alkali nmetals, or
m xtures thereof, wherein an atomc ratio of
t r dASPIE GMbedingnts, thesigveniionjalsotievires-ii emyaatidnywith one or

t St 1S |
mox{el'b?tﬂerdﬁgtﬁé&%&nco g%%tlgﬁ% !riﬁfcgfiﬁ aq? % t%!e%/ nve téonal %@‘emﬁ,@%ﬁa&yﬂ ora
trantsmmh Im&:til rsalfiietcataiysotiagl(a) 1fs anotal ¢ %stf 0.9 a0 elefst 0% grams,

further conprises one or nore_al kaline-earth

or ahlsp) 8 o adiat leastong ohBarmirn Betabilfidss neperm of the KsFeioSy
r
LB D Sy S 4168 DL P Qe
to su]ﬁtﬂrah yist K diedShecatalgsioic thedransitioa Imesﬂlsﬁ]fnﬂe catalyat ¥sd range from
' r fromO0.5 and mc ratio of the
02 1% (B B doRRGR e f Rt a1 g PesiperRB fare pampgungs of one
or n‘ié‘i@ QH{aﬁ hRAaI8 W%ﬁx&u@ﬂh&eoé g)s) Mﬁér%hlpﬁggg)éﬂestﬁ%&% Aficaline-
(h) further conprises KF ther conprises
earthmetade,;ong ed irere ¢Anpiuwmds ofiamd aimore latkabinereartimhethlsyen trixtures
th ntion al so provides nmbi nati on with one
ther ()R B8 M s BT R o6 gy b Pgs of one or

moreREality& k] stixtiad thbRef, Kafeedie on aRhAd Yoo dﬁraﬁﬁﬁﬂﬁ ehetd to
situ, In sone enbodlnents the invention al so

sulfpy g heiKsFe1ne ewnlyptreathoimansition roetal syHidematalyst isting range from
0.5 %t eﬂlg%fi r?g(;mféqgi}ﬂf ﬁf tth{a ?Q%ISH el(fa:l:)i:]go nt,gl tran&ﬁﬁl;l?e {nlgf 1%“1}5;} gtra%ge from

abchﬂO whi C(ﬁ) fufthgr @aiRistSenetitandt alalife-birdmetal O BnéTet Mbfke

0 | ums 6-10_ of the Periodic Table, one or nore
con@@l&iﬂf&éﬁ 8F morpalbplineosasthimeials; qrimirtures thexsof, g gromic ratio of
tran%lpfg ﬂ?b?aé ﬁo égfl%r‘?% (o K(3(F‘é Jatb?)';sg glts ﬁh,e_ftx%?m?%‘aa?}g?l;ﬁgg gé&ﬁlys‘[ is :
in aFaRR;frqpe). Sebﬁmndsael aonncmatuns ef the alknahme sattf indeabto the atsdition

d f |
metpi 1 § BheqfiapuAt e D6 A D RS coPamcasave D [Ehg comprises
KFd$82: éf) lﬂlﬁﬂlﬂa@ Eo&ﬁf%s'l@ee‘%z K368 ¢FidhdatRlc. contact with the

cru | east one ' of the transition netals
of Itl h@m@ n@b@ lmmtSetherlamtmn elyo pravadessinl dointhéisatios withoeme or

are de i.ted ort
morf PR oo HRRR PGBt O IBERivbich pb B ggnsia
cataljfsel¥Folfied iatsal;. support per 100 grans of catal yst.In
sone enbodi ments, the invention also provides, in
corfBSemE EBRodineRisohe iayentian alse pravidesmatdeathinasion with one or

mor% gm%éth&#f ar%él ! %IHQ%SE eicg?xtdg‘% i,J]p inY :ﬁ%g@[ﬁny &eér&t]ﬂ&% o?ﬁhe

trangitiop m}:teﬂ Iswllﬁdt:h‘&mfmﬁh@dnclﬁ @rdofiphige dhexdrgor tfansifish hie@dls from
Clmeta% e and salt to forma transition .
olyrapse-1 Jrdodic Whie OH‘F Qi HPES; COpPRURAT RS quR@r more transition

met&lﬁ %ﬁi @blﬁﬁm@%t R, oPHiiA6fedH a)fs@gko %gel'gn% oWrﬁd}e jron sulfides;

hydrogen to forman I nterne reacti
(c) domtpeiseeld R (&) avintprissuFéSr () nompzesqwmsemeemf @ron @nléidesr wherein
SI tion netal

nore dr ocar bons uce
the izpp Wlﬁ £S5 aL% TPiRspt eé Ey %%%tgn%laﬁém@ Y %rs&plﬁ i gangp from above
0to @' kel fireiedbofpfifl ﬁ@Fg S{; Bked &fi‘ﬁahc{ With g crﬁ@m635@§ at least one
di spefsing the intermediate in the one or nore
of thwmnektlan weetals whikle@nt or inore wansitod mételsutfives swikdny land/()n Qh) are
deposnte%n a sul%loert Fha tR" trans1tuo}1 t11netal sulfide catalyst has at most 0.25 grams of

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

(d) in which one or nore of the hydrocarbons is VGO,
waglosielsoor m xtures thereof; (e) in which m xPODUSINE4/042126

transition netal oxide and the netal salt conprlses

m xing the transition netal oxide and the netal

i NIt mmbcehments,fth@l eventinyalsp previdestip Cpmé}ﬂaaowt one or,

mor$ (gl‘itbg h}eﬂgﬁﬁ i’g 631§§Q§ %@é gltt% ﬁhe lﬁ%%ﬁgt %{nlgte 8@ o formmg a
tran@iorPmeRIRNEf w’cﬁﬁﬂT&oﬁlpbﬁfigﬁ:t}fenﬁﬂhad)@erﬁﬁlﬁ)sm@m)(lﬁg altnan31t10n
whi ch reacti ng t

e internedjate th sul fur conprises
medhoxeagd Bt ek e e ionRetBr e isgetabfol G uE S cting
the 3155505 s 9 B RATichls S THRRIEBRMS fork Tl BRNANG; and

reacﬁﬁ@ﬂﬁ@ﬁﬂeﬁ@edlhe watht salfyrsin the presarict iof nnevwt more hyiduerertione to

t hat conpr.ises sul fur an our ce,
produis e tHBNtiEn et SHIAPE RAAL SBE BBy pEEsises i R metal
carb&%{p' (g?{ Ha PRtk &) f‘se?fhsﬂ&ﬁﬁg Pe Tnh@mBEBibiad $heddne or more liquid

trons acc to the |nvent|on an |norgan|c
hyd@ﬁhrbomivhille/ﬁns ltehkaed wuhplna 9B8ir; (Chin wiieh one pipmercikhg |

hyBGHBONRREE 3 HLTH B EhAS Q! RGN DB C LBy SRETG it of the

hydl%lcgl%l)h BIG, gn&{@éf H88ured RRr&VT, @PEwhick abikidg tRatddsition
sh dr oxi or m xtures thereof (c) one_.o

metdldxada andéh@inetati/ shli @é@rlséﬁ anigingtbe rangition mial @xife pnd the metal

salt gmﬁmp Ipaeégncgfo glﬁ éOIblFedrT% efg Q%e‘?ga?te ((H%mg'?ﬁe Q/rémﬁmfeeat a

temPethiut i@ 1ah @ﬂ&nQISOIBSDE?C@ bkdtdlciengahd drietdepeatesat achemperature in
m Xt ures thereo % one or nore am des af o
éﬁiglw i

a rangsr ]‘éora|3|QQ1600 et b repcting the intermediatg v @F c%préses
heat?&!ﬁl,( elid ?rn?e%ﬁ#r in 4 %g*e%enc% of T hiTo8S of BRM1SMocaibbhs fUhe or .

ums 10 of t he Peri odi c Tabl e,
temPRBtUSE innhE eange fipauvis3 I *@redbr (goha fmghalcomprisen contacting the
Col unmms 6-10 of the Per| d|c Tabl e

cotf Yo PRIBPeSL ) Wgha Bt o GaRF Lo Har af1 & Y LEeermiyroe
Whef 8hie %fqlqalogﬁ%gltsoﬂﬁ: 19@611&1'33 alsﬁgﬁ&\ﬁﬂ.‘ésc in®n#Hin@Rntvith one or

gener at es e during use of the catalyst; (h)
mors@d nlwmethodsagﬂsqomposmgm @ncgrdmg:‘@ghg ipveRiomaRk mgrgagnc salt catalyst

that g T s () g & FoE A BT SAE EPE pbrefapEitb afin metl
carRRALRS Hrihix s the@R (h)Sa® op @ices alkdlintadl hgdmikiies, one or more

pot assi um hydr oxi de, pot assi umhydride, or m ﬂl’ﬁ(ur es
alkalivereath mete dhycitoecidesiumingries thershts (7 08 Gy phkali metal

r bonat e r
o e oA By o306L LNl () onc o
sul Bl bR 6t Boret dlieali MyaR] dxsorahse spifieles desne drmore alkahne earth
conbi nation with one or nore of the nethod

mef@bnpl‘o@mt‘ﬂréﬁﬁleﬁ‘@édﬁhﬁ’rﬁgortf%or? REUGGHAL RRF 8hm°£Ffﬁlf‘)"ﬁB¥1§*§}?r gne or
mo?eaa)n%{i%e < o%} 1&0@@%11{51% %&% Eﬁa& mﬁi@&r@é SeteBf: W) dnB or more

mc ratto of an ali metal having an
mefalsoioe Colurhey 6-00 oﬁtheIPeﬂsdhc ]Ilabteoomomhdmalcpmpemais Haue aymore

e S PSP o
moi;g%ﬂ cL{H%th'L%th %@%ﬁi@i’@?ﬁ Qﬂgas@ Bnéb Ok %Jr%éﬂl@m@fal SOMI gefRra@s

fumis in arange fromO0.1 to (c) at |east
hydrfaileelanng ubdhef the kathliystorét) abdivan, po@smimmmub@mwslum, opfdxtures

and_each of. the. atomcrtlo
th eﬁ‘@? 6@) E}Lﬁmggﬂphwpgrgsm Wxtlgﬁa ?) 8?‘@ i ﬁlﬁ1 apottagsmm salt
and #0828 Salt BorBpfiRB P6tabdi@i carbonate, potassium hydroxide, potassium
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0.1 to 5; (d) at least three of the alkali netals are
sodi um potassium and cesium and each of the atomc
WO 210506166 sodi umto potassium sodiumto cesiPOT/USI04/042126
potassiumto cesiumis in a range fromO0.1 to 5; (e)
at least three of the alkali netals are potassium
hydgide,i aympixtungs thiengas, andthesadinnopsalitdompeitsensodiunatarbenaié, sodium

.assj um t.0 .cesium. potassiumto ruybidi nd cesium
by S 0B R Rt Dof s Bief
entiadoimeRhdbodirints, mryeeiﬁwrﬁiam@m?x@mw, deSombiflation with one or
conbi nation with one or nore of the nethods or

more g hssinethedsoroamogitiogs eeordies forthe firvieation, an inarganje siliccatalyst
Y, i Si. or.t. r4.a: . J(a)
bR AL RTRI L 108, SRRl TR MRl el Tt Bl
atorag! muintber oRatdeast b gnasalkali oxsiatiBavihg hdRiotiit BXhBE&, greater than 11 is
. hggr ot al %i te, alumna, germania, iron oxide, nickel
In aggserom Prictogk (et lagidimohiizsdibiell mgtals 36 gdivmi aad potsssium and
an MOMYLES of BREER o %&Q&ﬁf?ﬁ isiRh RO 03 %, :(% g %% t three of the
support material are: one or e netal's Trom Corumms
alkefi hétalsfare $veliey patalistinl ahd eybidinm, end emhef dermenidatief of
done or nore "ﬁ%ﬁls frog]Cqu s, 6-10 of .the Periodic
SOIEEh{OROEHY L SOHBITEC IR, ARY BPTaFHIR Ebakum R 1 pfange from
0.1 025§ dphti&st B S thONRER¥ et are WGEURY pHRESA! KR desilRL &hd each
hydrides, one or nore al kal'l ne-earth netal carbonat és,
of thynatomic rabpsofdodiin trepasassiuim, wediain thydsion siebpotassamoto cesium is

. _nore al kal.ine-ear al dri.des d/or m xtures

in e B O11, 1055 7' ol B MR e g S,

rubidfudly,iafl@ $ach &Y t6O Bldhi@fdtion oNpdthssARE tdEesIR, Hotissiti8o rubidium,
met hods or _conpositions according to the'invention, a

and geyimado sehidiumsiEdn a smmeafionng 140 &r ude feed with an

in i . hat ; the. catal.ytic .
3540 SRl R Bk 03 Ry OIS witone o
mors ol dteanéthadd ot dongositigrdadcordinieiopheBraaton) bn Forddnic salt catalyst
and/or (b) the inorganic salt catal yst is continuously
compyging aSyPRTEIRiidh e da) the surRoREmaisHY FompAises Zifgeaium oxide,
. 0 r. -

AN SRUL ISR 5inh B BLER Mol OBl on
oxidepwightlioxide, aimc oriiegeadinGumalkidecaitahgrst oxtidegbr mcttiies tlsreof;

a),.an emtted gas inflecti.on in a TAP te ratur
andiph oy Breofiorotfian BBt GaleEBF LB BrE T BPlyEps 610
of AP RRAIIT DN, d8e of Bbréc ndld 8NSHeldr Ybre thedald BIREEAHHE6-10
range between 200-500 0C, 250-450 0C, or 300-400 0C,

of thesPagiorter Febirs @nppr aiofs dkahmictal carbemtésngnecen meieralitaliypetalt

t] r.at f .10 er,_ mnute: (c DSC
hy oS Py bR R Bl e G 5ol ogamtohso
carbdfiates, dhe af mdrd SRMETedakth end¥A] 1BHrd @S] onkQ} rilize aRAlide-Eh metal
diffraction pattern that is broader than an x-ray

hydidesg W&%‘?ﬁféﬁmﬂﬁﬁ thereqf.of t he i norgani c salt catalyst
be llg Yok nggc'linge?%% ilE) ’ ‘ti{%};I g][% i‘pgoQ/:? elsstsi'n?cﬁlglﬂb%}aghﬁ 2}&1&1 one or

conauctivity,
more ofitheehéthddsyor @bmipbsitibimxicgeding t6 ahd ino@itivny $ meliRli@oiprises
condi tioning. I.n some enbodi nents, the_ invention also
conigeting aeryde ferd vdAnTAPIZamCwRlE Fatalirel that: (poihe afalytireactivity of the

inor?ﬁfi@ OffScay& ‘i’é@ﬂﬁaﬁ{ié}?g/tsu@ﬁ%geg ')1(:2 Iﬂ)gltp esbh& 6%&?{}1& '&%‘/ or ) the

norgani ¢ salt cata s an em
inorgarfi¢ sedt datalystis eontianpestedddeéd to tegeudedsedlet er mi ned by
TAI?, and tge . . . Ca o .
n some embodiments, the invention also provides, in combination with one or
more of the methods or compositions according to the invention, an inorganic salt catalyst

that exhibits: (a) an emitted gas inflection in a TAP temperature range, and the emitted gas
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contacting conditions are also controlled such that a
contacting tenperature is: (a) above Ti , wherein Ti
WO 20030686 20 0C, or 10 OC bel ow t he TAP t enpePer/usm00642126
the inorganic salt catalyst; (b) at or above a TAP
tenperature; and/or (c) at |east the TAP tenperature
comyfrisehwatenvapga and/oserborcdivsidysib) a heatdanstientoal temmtaure range

el A0 84 BBy T BB RO A i

caldriifethy) Wehdabhg rA8 of OPOPBE MirkAd; {(c)GADSC ¥Shpdrhte Bla ﬂaﬁge
which: (a) is liquid or sem-llqwdatleast at the

betvogm 308ri98r°%% oF %SQ:ﬁSQ He (dhatragtamiperagae of atdeast §6Q Caamox-ray

g BASRIGE T 3 SRAGRGRLLh R.

catalype below 100eCT AlRl/befep eftért dohitioinghnid d@hﬂﬁdﬁvﬁt@”ﬁ%@t"w that is
at which the morganl c salt catalyst exhibits an

lessdhan toaty cgadudtingty ethednorepmy splé cajalystietire conditioningui d

P 0Ly 0L, B P M 00 e o
moﬂem themoethads @ coalpositivasacofdiiy foehp rivantivre aa o garbOlt catalyst

ILn sonme enbodi nents, the invention_ also provides,
hat IO ARG O (BRDAFOHE 1GPE% ABIHBEGHA DB AD: and the

confé@ﬂﬁ’é)&rfditﬁfﬁ aftCAYy Vx\‘{t}%llgt@ sﬁdﬁ%laétrévc%ﬂ Ak otre%fbg*eﬁlﬂre 9anhCabove

salt catal yst that n tested int
Ty, WacnelmTes 30 ﬁ@t 2¢ 0, pdds G heloudie BAR m@emturemf the Inbegapic salt

for ravit and er ure o
carsdfity QEatraborss ok Sibsriedentt 69 3 Biw el ERRHenG Rty of the
inorg@@6 kalBOa10&, such that t he i norgani c salt catal yst
transforns froma first formto a second form and the
s edoreme smbpdimantrs isdnyention aksetpnevidesgint epmbtieationrwith one or
mo%%'fﬁ}e%&ﬂoc‘fs 0‘% ng)og EIO{IJ]ECC{){%P I{%gl%rﬂ’l X n%gllltEOnIC gztl 1a11 %&{tﬂlg %aét catalyst

nven I'on ar

‘ thatlom igodizhn@) isdiyuid bhsepiidiquid ARt Sfthé ﬂTAPﬁErhb&dﬁlr@bf the

OSItIOﬂS accordln to the invention, an |nor%an|c

inorganp Selheadl y¥eandhe ngamfpﬁlt cgﬁam srsubsiantipdlaiiesodghle in the crude
feeCANBSY Silthe f@?ltl ho e, 11Q pﬁerﬁ%hﬁﬁfé% hht%rna?lmum

conpoundas o Ium Ca ate as the wel
températureimwiiit) thatinorpatic @alﬂﬁﬂalgsta:xhlbﬁﬁ habmited gaalndfldcadedb) is a

e..wei.ght of haI and/ or at nost 0.
mixis hEE BT PhEs g 0BT BB Gun G e TERSRITRSCS, o 500
°C; bfi®of @Y 8P BnbSBe mm&lgﬁuc idlts BOTPDREL AR MED a&w% 500 °C.
or nore of the methods or conpositions according t

t hdnispme ambodimentsethednedntipn elo providest mrmmbmatﬂoaa’eth Medr

I of ude produc e m,of . tot.al product
mord gk sl RSN RSbroRHIT iy, R apip ol cotanys
thatGaHERiteAdd 18 MheMokR dfgﬁrtﬁ[es ARt RaPpask AgoEE H OO lmcron filter, self-
conp03|t|ons accor |ng to the I nventi on, a crude

defosmsginder arvaty: and&y under amrespprrof@t trog GPQPa stherbeated to a

tem erQ%ue%cg%giEastﬁé)r(r)Br%s %1%031 nt]%%t tg%) gggglan%:t sfﬂ%?{a}%gst p P rom a first

fornd tcﬁﬁ)ﬁ&&nd)fcﬁﬁ Qi se@hd Fo 0 Blinéh ﬁ@@e Qf 8By toekd fAtseform upon
gr(ler ram of c¢rude product; rés\b) as fromO grans to
€00 ? Hivsganys pHsarlyst tys2 , or 0.0001-0.01 grans

2]; rﬁ} g‘g’?ﬁ Qﬁﬁo@ﬁﬁms?{he%%ﬁog 5@9 B?Jv:idegf:i}l cgﬁl%irﬁﬁog I\ﬁ{hi Jhe or

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

compounds of lithium, calculated as the weight of lithium; (b) at most 0.001 grams of
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of at least 10% greater than the ol efins content of
the crude feed; (d) has greater than 0 grans, but |ess
wo b@s/o8l68d granms of total inorganic salt catal pET/UpPENN4/042126
gram of crude product, as determ ned by nmass bal ance;
e) has at least 0.1 grans, from 0.00001-0.99 grans,
hali wﬁicglamle(s tige ymhtsoﬁhabmen, @udgorgcptamst 600VgRnmes! gasmoxide
o 4ude product; (f) conprises VA and the VGO has at
mieas 0.3 grans of aromatics per gramof VGO (g) has
0. 08 %o@E 2 oimdnts) AeGnventioh aEb i@ds, B sontdih /iR withdne or
an atomc¢ H C of at nost 1. has an atomc H C of
morg ¢f thegustseds greompesigpng 4?@0@#%@ thesyentiqn) thesgtahproduct that has
3N | east 10%
atlgr eé%é&htlshoaf?f éﬁ 5&{@%&#&@%&%&% pgg)%l?rctﬁt i c content of

t hdncomd enfoeé@en(é; jhehiageniion alsy provddesi ngcoaftﬁﬁaiohﬁﬁltﬂ b or
rise x enes et.hyl benzene 3; conmpounds of

morg 0h HogBAbeNReT SOTPRSLONREORREOdRe EVGHEOT,A Sadeprodiet that: (2
has %Bst@ dOS%rQr% a@fnogte@@f s &m0 )é‘fl egeaghﬁﬁg ggga_ms,

toluene, fromoO 9 ¢ arrB >of net a-
mosp 0091 grmm fioin @ﬂﬁ@ﬁﬁ)—l)@/l eraes, 810000 1-0196 @rang .06 0@0at®.03f grams

o R Y0y D85 B35 2P0 8L B8 200 Ao 0.0

grarhd)@r 410099 ?JO d"la%%atﬁﬁ of @(ﬁ(%tpep 6PFRISHroBHQNRY h&ssarp(%ﬁns content
gram of diese has at | east 0.001 grans, fr

of abl@@'iﬁé 0t greater tha@ ﬂaméeﬁrxsrcoﬁteamﬁlh@ omde f&dg (B dmes gfeater than 0

gramerbllc.)uz lge ‘fhaxg Q)Ol f?t%‘%ll ¥q%ré§a§)$cn%lt5ca g&lﬁgrog%glé? en cp§oduct
as detefm@éab'y @{asi(BrH@i&%D@) hadat/1edst @ 1frafg, iffin POVDO1-8199&rams, from
tenperature of at nost -30 0OC, at nost -40 0C, or at

0.041@Qteramspirom:0.¢-9)8 grams af VO&XBer Wam@f cyidapEodyet; 40 cpwasises

| VGQ ggﬁtgﬁea(’ﬁd)ﬁas r&%‘l%'a&tt Ogr%gf?s o?%@ﬁét&?iﬁ@?Em§6”%Q$o 001

gramag omfibsrh 00L-00 2 rgnaotsdist!lde mh)aﬂnEatDm[c ot afmdza ﬂ)ht (iphasadh

atorge FO G At 00,k BHE A Lhe st faf ) Tptus amompste L iring agomatic
conféﬁ’d & leraﬁl'()@/o glfeafé ﬁlaﬁ"i'i'iéaifnt)h cﬁ@rlﬁ %H)% R b AEA (f]sthé Brude

t he naphtha of at nost as a vo
feeds Eke)thas moapcywasmg 30%1@0& ahaé lcomplase tHenesodthytberutnd dre

rud d..In so nbodlnent t.he | venti on
comBhUiG oL SRNG5S Brde GrodEt Bt ok b &ams of
benZ¥Rt Yesle 0005-@ 0 pRSIstIresISeRe EORTD.BY. 9 SrahRQf} h{é‘{ﬁﬁﬁlbﬂé“ froﬁh 0.5-
net hod t hat conprises contacting a Crude feed w't

0.15cgremp pEerthayxylepanand frome-2Hrgrams of pane-rsdanst (ms)leas at feast

0. 00%'1 ggaqn&grqg&glo ngqjgtggb%gsroﬁfg{@stein zlil)n ;{rﬁé Ki’ S%-EI mflnlge élesel has at

leas‘d(b B fgﬁaﬁﬂﬁf a‘mmmdstper @ﬁaﬁﬂ@f diet] (bphefs@t Bag (0 NGambl fiaR hBove 0
for transport onbi ning the crude product wth

to 04 gggmger i 0. P@P{)ﬁegrglaﬁef krossings @) eoropiises keeropence prgide
s S 8B 2 RS0 L ) o W FRLTERL i of gpcne

and/br aﬁ'eeznmpmmgattahempemmee @lfaidzmst -30MtC) abMOsteH0 AOJ & at most -50

o &htlllate fctlons ro u0|ngtransportat|on
C: () B #lgast A00T giesns s lea heragsimpplgbe (Prcamprisessnaphtha,
and ﬁf&q{aﬁﬁthﬁ Bs é(i’qﬁé’bt bhe g‘f‘ﬁﬁ?laY&to GORehb RN dt 1y FBbRbrams of
fTde catalyst, treating ﬁetr%nleon net al
benmut perdgamantf. albylﬂha tan ocR0e nennbermfalt keaftrOatt bt 80,019t tehst90,

met al _sul.fide catal yst . . . .
and/or 1so-paralfl%'1ns an normgl B/arafﬁns 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@ 0wpo6i6t4 ons according to the invention, a credBUS2004/042126
product that has, per gram ofcrude product: (a) at
| east 0.001 grams of VGO, and the VA has at |least 0.3
gr drsong erboduntdntss theeinventimmatsb pr@axles;, ) canbihaast with 6fklor
r of .diesel , and. the digse as_at .l east 0. rans |
moiel T eSS e s et e B vetior, Bdhetheg g Stmprises
confcAfi®a 6fudd FAtWigh a aarblytie fOAPRtAA: préd@ict At BEmPIRRE aCrivle
ranms of benzene per gram of naphtha, an octane nunber
pro ct,éilﬂh@égmpm@anga&d rembinéng the eatde predughwith p gradefthat is the same

' Laht .9, 0 he. i.S0:x ffins to.the ..
or bbb RO b3t L5 pombiing
the Erud® progiuneyWwitioh caudaitidt i e GAmE orPidieaint Srob@t chalé €edd to form a

boi | iﬁg range distrijbution of at. npst 204 0C (400 OF),

blend syitablg foh tyqaippentriacilites: () fispdenating thegrudasprofucy] (@b fraefionating
the Pt BT lbuo bl o ftre kL e WBL e, A B0 ko Garion fu
fromresleast o6 of the distillaesiractiofs; agd/pr &) wWheastic @At i0s aamsitin
er ne, .and the kerosene has: at. |east 0.5 grans of
metgf ot éﬁf%@é&%‘%ﬁ%@%@ i sHdide Cabist e reases migifls from
the BRhsMorBhetdl LBREEAIe of at nost -30 0C (g) from
0.09-0. 13 granms of atom c hydrogen per gram of

coripeeine ewhodifientsy the-ivvantien skb [peohgedr tonidomtipaseth arecbr
apht ha i ch, when conbi ned ve at.nost 0.15 grans
mor3 R edfecndih & bopb i or R Sia o e i Rliete s et dlaflf et has,
per Bl S0t diOfog@t @) adash a0l Baumd 6V OONakPEBNSBBhEat least 0.3
hydr ocar bon gases and napht ha, whi ch, when conbi ned,
gramp pAyHPRatissrsp araan PY ME Qi) ailgsar &P aramaiof ieselwendyhe diesel has

o ‘ . ; . . h

o8 P o SR R T el P LA AR R, nd

the ndphéita: hdhg 4t Most Q)5 gams oy dervens pansamiof Raphtea B @Btane number
R to 3_conprisi ol efins and paraffins

b f :
of sl o8, 70 S FURBEFEDS G o-Reiing i 3 Yy ket the ioorigRaiins
to tHeB-pRa@ins LPS: AQSI N]E) aﬂ%%;ﬁ'%@ al%as@?%ﬁ%%?an&so%fangl}xé re of .

conmbined C2 and C3 paraffins Is a I'ns
comgpnuenisathaf fava e beilitg rangadiftdhutiumdeat nofst 204 TH00WRER med the
. ight rati f the |l efins to.the C2 paraffins,
mifigd B ot .13 b oGPlafiee: B BENpicn D gy Tt of
atorﬁi@h?@r@g&ﬂfﬁ%%mﬂf cadbdrGRlthe MISIRItTOnDIWEIBRL1 791k 8t RbstlINE () at
C3 olefins to the C3 paraffins is at nost 0.3; (k) has
leashP@bigrams of serosene, atd die kewaene Ios 00 Jeagt & frgranisiyfrraematics per

P ' i fro 5.to0 30 at .5 0C (I
eror L L b B B 0o et i R gL et 5 e from
0.09%@rp geintsi cFAtonfiohydrogah péd drid oF @BIPHditie; (A edn-condensable
hydr ocar bons_having a_ boiling range distribution of at
hydiegapon gasep and paphtlraa miichs when eombined, dgveyptanest O(1§)grams of
' j |1 i Stri i.qn ;of o
olef R RE G G RrbbinlL Bt BRI aRichlch s Wa Repithe; )
nonteyaidensablbbyodwbomngasas ol daphga) whigk, wha dontbibhdd) Bordpritiso-
sta&§04 0C,. from0.001-0.5 fqrar,rvs of olefins (p) .
Parag@)f&r FrHEHEnG MR aveght tetie of the gw-eAraflins kuithe arpasatiiag in the
t ' i lef.i
o o b B e B o R L DB, o
hydrotarbbmest witls a cérypn nyohbercanipdns contphismgbelefinnandrmngféns with
di strjbuti f at st 204 OC that conprise olefins,
carbh SO of G R B b HIEHAATD S GHPi e Copridh  halefins
to tHe@ombined C, and C; paraffins is at most 0.3; olefins and paraffins with a carbon

number of 2 (C;), wherein a weight ratio of the C, olefins to the C, paraffins is at most
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internal olefins of at least 0.4; and/or (r) from
0.001-0.5 grans of olefins per gram of hydrocarbons in
w@2siobieny range di stribution between 20 0C aneCR082004042126
In sone enbodi nents, the invention also provides, in
conbi nati-on wwth one or nore of the methods or
0.2 cavdfrs silafing sad peraiingiwigh e earberenimberrafi3dls), avheraiel@ weight ratio of
t c s
the @é%%fﬁlg td H]%tc E) oarfﬁxtﬁso 8 Zi?%OﬁﬂF? (%i{‘né{b%tacﬁ ?{1% vﬁ\é eﬁt ofiaéc)leag{ 0.005

graine,e(:t)ha@ ae ATfI gehén@inkeadahgdrbal 1S toS0ROT ASTI0Y (fn) hasit @iddtn.00001
sium.__or mxtures thereof; and/or_(b) at |east

arags o el HEY/Fa pe gramsoffegmpreifiordapt paa&ing copteatetthen

o
il BRI BB I O 8 RE PRS-
0.9& ptaodi (B lhgfdrooﬁrbbimewnh uémllrxgrramydlhmbnmm«)m @host 204 °C that

f eat t her enmbodi nent f the invention. _ For
ha"sil%l}]lé?@? 0’? gt hselrocashans haviags qw&{?n%?afi}stséufem Happst 204

°C, \ﬂotnhO 08 80Y &amb bPBIARY @fhyﬁﬂ)%ax%()ﬂ@%tﬁ mﬂidﬁﬁﬁ%ebﬁhgtﬁgunon of

further enbodi nents, crudé products are obtaln
at nzosy 204 1@ thaprearhjoriks oéa:fmssgmi tberelefies baveoe dedsed.60 hgraims of terminal

oletity Rep Shagt BEOlF A ES: Chisafiraon® Bt RRiE Red o Rp e Al most
204DESGR Bl OkfiAkRnIRAVSINGS m»é@r}h@laleﬁuefofmﬁum %I%%BE to

i nvention will becone aJo parent to those skilled in the
intezal olgifing of ¥deasepdf and/erf () fiem 0101 ggan@lseqfamfw per gram of

R s L e A A

e rrtiod;bme Rinbodlingenty) et émign 2Ydtpeovilley; ircamisiait dlhgwi&}h éne or
de feed with a hydrogen source in the presence_ of

moigyqd s mpgpds %raqoa}%lﬁl@n% erCprbiRiehe Hyergmp crude product that has

{
- at l&ﬁpcgiﬁfotaf Et:l?: cﬁl’éal%s;és ?Oer?ﬁ‘? SO At 2 txﬁ]&gls eigt%@ﬁ&ﬂrg{lb at E%lst one

ac or- contacting he cru
of the Hyali mgtis is potasBumnrubitbupr esesine, of mixtares theresfeand/or (b) at

e g B e Lot predet FLS 3 1S e

andfRBRiAtel ON Wi th a contacting system FIG 4 is a
schemati c of an enbodi nent of a bl ending zone in
co r{nufwahqr gmbupilinments, é@ﬁtra&:fromg;pwﬁc embodim@nts®fitle iavention may

be IR i RepRR I S H b SingPn TR Rt HRF peyple

feattifel €ivat ore dhﬁboﬂﬁn@ﬁbﬂ@l mnlﬁﬁedﬂs}itﬁ fahfesPBhAGY lof the other
systems. FIG 7 is a schematic of an enbodi nent of an

emboginents onduct i vi t y neasur enent
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
wo e@sioersbhodi ment s of contacting the crude feedr@i/Uk20pdres2126
transition netal sulfide catalyst. FIG 9 is a
tabul ati on of conpositions of the crude feed and
c o Rtis$ @ peheotfatin oh sanitkr eodiodimdny df @ contheiimg sybieni foecontacting

e TR TP SRR AR RE oS A B
the toddlyrédicen of properties and conpositions of crude
products obtained from enbodi nents of contacting_ the )
cr 8- B avdsehicpatic nEan erbedimenioliaseppralon rongan campingtien with a

| S a graphical representation of log 10 plots
Cong#&l%%gélﬁ'rents of emtted gases of an inorganic salt

catiEGy 4tis ¥ seleumtit efifpeembodimentd aldemting sk ibyohPation with a
FIG 12 is a graphic representation of |og plots of
confagling g&feM-ance of inorganic salt catalysts and an

| NOBARIC, S@Heinatie bAkd ¥1ﬁb$<ﬂmteﬂteo£a?b%ﬁ%§o&f a egxﬁ?%ﬁlig%%tem,

carbonat e versus tenperature. a gra
andredperelentaki on of | og plots of the resistance of a

Na [ K2 /[ Rb2 catal yst rel ati.ve to resistance of
thﬁﬁqg%&g%ﬂr@ﬁ%ﬂa?fﬁvﬁm&ﬁ@ﬂ%%e £OBlAEINGREES, | s

a_grephiiakceaRiie 8L &hbsineht ¥&ingBlic REAGRAVItP et @ &nent
i quid hydrocarbons, and gas versus various hydrogen

syst€@ur ces produced from enbodi ments of contacting the
cr eed. the inorganic salt catalyst. FIG,. 15
"< 198 B IR blotoh ST ptoBR e S P e Bhisatifsienite
prodiefsSetiaitéd Rom embdahed$ oféontiRtins BdUGEd REQHiGEEEE fifiMon metal
enbodi nents of contacting the crude feed with the

sulfidésplpyit-c salt catalyst.FIG 16 is a tabulation of
M RS AR LA o

condaistble bydwchrbomotanéd ftem eMbiddeméheot ¢onenrting the Gude feed with:
suscepti bl E?‘itiﬁ various nodifications and alternative

the frapsigion mefa . e el i ments thereof are shown by way
of %KAM iEs {aBulkhibn |9f ﬁ%ée}ﬂgsr ﬁﬂdco‘f’ﬂsdogitilaﬁg &f Gué€products P‘tétained

F &
descri bed 1 n detal aw ngs nay not be to sca
fromh embhdimentshd cantdeting theo drudh ditedt Widh theawinsigion aretal delfik lcaelyst.

d [ [ { t ot i.ntended to.limt th .
" maakk Pbi 4 sep e S Eaatan of S resoo e irsale G it
gas&QTlah dotgardib Salt &{teﬁ?ét eRué fentRrf@¥ess RtdrmiMAity TAPI ons,

equi val ents, and alternatives falling within the _
spilaGt 1Ak giepipe rerfresehiatipn eSlogiplotn vEtheiresistarOE PAIoERNIC salt

o BT N G0 R Bk e
temp&hfibe.

FIG. 13 is a graphic representation of log plots of the resistance of a
NayCO3/K,CO3/Rb,CO; catalyst relative to resistance of the potassium carbonate versus
temperature.

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

FIG. 15 1s 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@eoos06ice4 Tabl e, one or nore conpounds of one BCT/IBI084/042126

metals fromColum 1 of the Periodic Table, or

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

onF 16 16risratahelatiensof asppogsnts prodacest from@nﬁmdlmmt% of contacting

e 3 g0, B ESTRRURCP Sy SO L T

t heWaié the iAMdtioh &f isceptibleab aticusasdifitatidns and\dtdvhative forms
e qtl_:lo American Standard Testing and Materials. "
Spe%lgjb ﬁ@? Reuts theeelrare shoyaphy VeE RE&xanme inihe drwagwdewﬂl
I

herdyR 6P SRCADE in B P iR, BADETbe Lo, HEHELE M haBkiood
thatdbodhiawingarahad detpﬂecbéexbagtmo%emtm nbe@cnded ttﬁlﬁnp ltMtﬁgénnon to

napht ha, kerosen di esel GO are as deternjne
the B@ﬁg@w RRCHSIPSES Ryt on Sh%@rltr@rrya PEyeniy 8 1S cRvT A
modifidtiohy, edlivARnR, an%ﬁ{ataegﬂmﬁ uvﬁhlﬁ%h %sﬁwd%%sip@ame

ASTM Met hod D6822. "Bit unen” fers to Oone type
preSQnUdeemlooduced and/or retort ed from a hydrocarbon
' h

el RICED BRscRILTION OR14Te INSENPHOASDS 1o ! by Crace

rnmu7r Ul JUUTT pTrouuTtTTarecT ot

'\/Et@@ﬁﬁl %&ﬁ?meﬁt@ befR iRVdHEbME &8 dBRAbLES H&@m A8 Al Terms
hydr ocar bon conponents, for exanple, paraffins,

used Bgeipgraddiingd asfadiawss, napht henes and aromatics in

nap‘{;&lp%l %thlér b rrgajft‘%l é);orp}ego Slel} §:'i[sn y}%}t(%q}lgpg d?f(%he Periodic Table,

one @eh@EdTEdIRsbuads bfPordriiacte Mél@ﬂon@ﬁhﬁﬁtl &fthePeigdié Tsble, or
rosene is as deternm ned by ASTM Met hod

. Kk
mlxﬁ‘%ﬂ%tgel’e B nst ed- Lowry acid" refers to a nol ecul ar

ent "AHYa[h*% teBrth %tﬁ&h'gre?éf t4 8n g {M&%ggestgls Pl ﬂ? CE)Rm?'gf gpﬁl%

mol ecul ar entlty nst e ers
Perivgicdmbleaonemtnone Cbhqobunds afapabt mo@a‘ matatsefipdrn 1K lypno 2 @fi she

fro ot her nol r entity. Exanples of

Peri iilﬁgag 2 PIOMPIIGS §ec$ncl ude hydroxide (O O, water
( H2@nmue abRxy hidhic b3k, halide (Br , CF, F
bisul fate (HSO4 , and sulfate (SO4 2 "Carbon nunber”

r ef &SI M orefére ta Atmgricarubiondard T estmgtwd Materiglsi n a

nol.. refers.to

car b HaBaTTER e S SR eI o pSENR B G e Cs ssphattencs

conRhig s dete@iied bpASTM Metlesd 207, of coke is as
determ ned by mass bal ance. The wei ght of coke is the

t otAPmjgelivgiiegeafperisniage pnhafemitearban parcensdagiaf cofdeifegstierude
procfu%{, %lclﬁf}'ﬁflé?; 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.

27



10

15

20

25

30

"Content" refers to the weight of a conponent in a
substrate (for exanple, a crude feed, a total product,
w@erooa/06reade product) expressed as wei ght fractPONUSI004/042126

wei ght percent age based on the total weight of the
substrate. "Wppnt refers to parts per mllion by
wei ‘ghrenstedlewey acid afears ta amielagniae antiiy vgthhe hbikitboi donag a

Pm@qg%n(gfh%ldﬁbl%g}l&o _Ug;et ween 260 0C and 343 0C (500-650

sel content is as determ ned by

ASTf\Brbﬁitétho@Z}Bﬁa%e” RS td & hl@ular @hefyIhdtGs &%@BEQ}@%@&Bﬁng
a boiling range distribution between

protgns ?f@ wpthsr gavecylar eatityo Exemplas#f Boprstadtlewiy heses inplude
i 96 A O TR RO A 14 P 8 B

(HSGDJ} ene solid (Sméﬁnl ng calorinetry. "Freeze point" and
yA refer to the tenperature at which
for E‘ES?E ‘gffobeé r ip&arafq She dotglmumbar o8 cayben pigmsin g nllqléﬁlﬂl@}l
A Taeger f@er@@d Qlids Softfin ﬁ&t &%ﬂrﬁ@éjoug ¥o]ﬁ§ﬁ%t% vaporized under
" GO/ M5 I nat

refers to gas chromatogra In ¢co
proggiss ponvtsenss Jhe t:omtmﬁtqu:oké islas «letmsméd bgherss bilananiThesveight of

cok & BRIy solRbRRREshe i Vs oFtealittor s 1o o
vei ‘@idntdn@t deferfo 86 Q&ght BY Q E@rﬁﬁéhe‘h@maé %‘st‘fat? gifop Qihmg;ﬂ% G crude

is as determ ned fromthe val ues nmeasured
feedp @rtetehpragect ofr Wﬁgeducéh@cmmsgchas weighteivctige oo fveight pementage

s o LML 8 R0 ARt B e BN v

St r‘iﬂﬁésel’?&ef&s @ Hyﬂﬁb’c@ﬂ@hb Qiith a@ﬁi@%@é@sﬁﬁﬁh@ﬁbetk@eﬁ§60 °C
ASTM Met hods E385 for oxygen,

and éﬂ% r Géé‘?@ 6%01 @B&Qd@l Pia. slieselconteptig raﬁug@tﬂrl@c@d b}eASTM
Meth8§§ BH8g¥ 0 .hydrogen, .and/or a conpound and/or conpounds
en In the presence of a crude feed and the catal yst

r ed@istillatqIrefersio higsiccageons tith aveiltigreng dSRBOtRISctivien 204
°C g4 i b BS 0 iy G MBS ORISR cBrtniines desermrigedby ASTM

MethydDo8ey. @ﬁﬁll%%ﬁﬁclﬁ@é kaB&ne8hiaNge). Propane, butane,
pent ane, naphtha), water, or mXxtures thereof. A nmass

bal ‘RS rﬁ@rxbddﬁﬁ@tmlsmsm@rnmrmet anount of

hydoen revi de 0 ounds in .t )

cr ugee% B‘S’ P ﬁ %S%T’%p%lﬁ Tetey E‘f T@ngg %Fu@o%ﬁ%ahfwa&wn of
crystesligOpROdefbodiirsdn BRigald. CRAH A2 PEinfR a@ﬂb@ﬂmnea by ASTM

refers to the Institute of Petroleum now the E%’lergy

D238fstitute of London, United Ki ngdom "I so-paraffns"
kel ARG BB R 38 RS PR R e
di S‘Hlard)base’bmféietol\ﬁﬁdihsa@‘}iescnbed by Pearson in Journal of American
Chemical Society, 1963, 85, p. 3533.

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

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

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

when in the presence of a crude feed and the catalyst react to provide hydrogen to one or
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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@eood/vereef ers to a conmpound or a naterial w t hPe®S2004/042126

ability to accept one or nore el ectrons from anot her

conmpound. "Lew s base" refers to a conpound and/ or
motgwpapPandsin the erhde feofll Athydraged souace nwyyenedndeybneis not limited to,

tr t 0o _another ound. "Light dr ocay bons"
hydfieBfhe ey b SR BRI Bons i b e The Do
butafrferBn_larieQn%)htﬁaD,i Witk offinkttiie ther @FFE MSmbe HAlHREPATILA@& to
that includes one or nore conmpounds that are |liquid at

assest it emperhod hadionen Bieyidsel s eue @ 1o @EPoBnd0a tPernde feed.
he r‘qﬁ(%}g%r}ig gaelg ’etfef‘errg E)da éo?l%p%%md o?fg?is) comPos& §€ an;glgtsl%%a{&ﬁg 5"glnd an

t hat a conbi nat’l on one or nore
anidnhat are liquid at STP with one or nore conpounds that

are_soplid at STP.. "M c¢ro-Carbon Residue" ("MR')

r ef é‘? stefgs Ip g Angtityty OgPefec& ‘BB*P"("%QWCEI@%%‘S?%@FW Lomelop,
Unif¥a@aE&irhon and pyrol ysis of a substance. MCR content

I's as determ ned by ASTM Met hod D4530. "Napht ha"

r ef‘ésosparaffimg’trederao bomchahpimhesttwateidthydsochdiohs.ng r ange

di stributi,pn_be en 38 0C and 204 0C (1Q0-400 OF) at

0. 1EFrHRES rﬁ‘é%{%@dsm § ik adotting Gk gt opbgtRfeen 204
°C MatIB0cA86500 *M 41\ Fr ‘MbL! REfstR c’fUnféﬁ?is’ as\RRAMI by ASTM

iron, or conbinations thereof. "N /V/ Fe content
Methed 8288%.0 Ni/V/ Fe content in a substrate. Ni/V/ Fe

conkent ispas.determ ned ASTM Met h 863.. "Nm /m

PP LERs Ay RSl Qi by eREGHT y28 Rt biip et Bhe o
mor@fklettrutiefrbaesotheNeagsdutiic” refers to Lewi s base and/or

Brnsted- Lowy base properties."Non-condensabl e gas”

r ef &fWisRpse’otpfahEhe somprimgangd/opimetasiab with thorhibiydadenate one

rd tenperature and pressure
of ﬁ%@glg@&gg‘?%gé%%[aco e?‘gélinaf ter referred to as "STP"). °
" n-RaghaHyidescarboab’erefdrao hpdoedrbdist Haairghdarthaiuiibers in a range

5 siturat ed hydrocarbons. "Octane nunber" refers to a
Tom 204 at ed nunerical representation of the antiknock

pr 4 ¢ ; r
DS Syl B b SOTHRS 0 By A s
are higuid st datdardviengdratyre AT Mehbird 626 050301 NP, dbtensfier ef@red to

« gonpounds Wt an-.aronmati ¢ .car bon- carbon doubl e
o5 B R o AR o PG Ao 9oL QPG OR B SfRogEds tha
are figuid & STP Witlthe ok &0 Bdhpoundl Bab@le solkd anghed, and

[Tnear. "Periodic Table" refers to the Periodic Table

as " Ypewr€arben Bysitdhe” (‘M@ 1 agferiala quantity of carbon residue remaining
after evaporation and pyrolysis 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 Bronsted-Lowry base pfoperties.
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Uni on of Pure and Applied Chem stry (IUPAC), Novenber
2003. "Pol yaromatic conpounds” refer to conmpounds that

WO p@b06s6s Wwo or nore aromatic rings. Exanpl es BET/US2004/042126
pol yaromati c conpounds i nclude, but are not limted
to, indene, thhalene ant hracene, phenant hrene,
benNermeandrrsable candrefiers snewsrprinsplsend/or 2 Rexsivekief congfopests that

o LS AT RSRL e B BN uftsdh b R S Bl e o
as ‘SIPN).Met hod D5307. "Semiliquid' refers to a phase of a
that has properties of a I|qU| d phase and a

bst
§g| ,%d?%%fﬁ@é wiferitp @osnpldsteigh chaipy patpateddrydiasathongui d
SR SR LR el 00 B o

proﬁcmgsfpf amottoo titeh parspared tcS&ZEtBndarda feﬁ”emncteofusl. ak dalbdlafédbicfane

eet .of s. per, barrel of cru feed, " Superbase”
nu léq‘@fgaﬁhglads AnfeiPined Ry ASIM, 6HB% e hydr ocar bons

S UC‘*DI@ﬁnsp%ﬁf fd é?ﬁ’n a&bahings- ai'HHijé?tfc dafid glt nec}ouble bonds.

condi ti ons. refers to a total aci
Tyres pf elsﬁn&llnahldm bdt g morsingitedgd )c1s;traf@terpmnal,gmwnma(l,"tgél)ched, and
llnGOf sanple. TAN is as determ ned by ASTM Met hod D664.

AP refers to t enpor al - anal ysi s-of - products. "TM"

r ef‘@refiodiie TabRN §éﬁ:fsQB tl'f@lt’éﬂodﬁyf aleéj% eMBEU by e Emgertiional
conponents with a ri buti on between

a
Unigy 31 §@eand Agpded @h(smwm(%@BAG}t)l\kmenmenmowpa VGO

cont SNarfeectTobh et B e tht Bl ReER R of Boty Fomatc

ringsh &xamblet bEpdghriomatibampeshds diclade) bOReE hyt 10hitéd¥®, indene,
pﬁ&@ osition tested is outside of the limts of the
na nepBeeeng Hbepadbrenp tspepthiaphase. anddibsmzpthianhers

t eS‘tRengiﬁe’ dx"é‘f‘%l o1 13énts ltl‘iat %?ﬁéjz:{ Blmpﬁ%t'ﬁ?xgg rd?sttr%ﬁil gl%l(t) CF 538

ot her st an testlng met hods Fe consi dere
°C @600 B = 0t10t MPhes rdefeanmnd &gl AN iMghodkeDEBEE may be

y R BEAHR IR 1 P PbF SIS BHG ahEroLERe Sestia piphase

and@ﬁabﬁg ?h%}%)f i@%(r:‘sl%gggﬁ%ér a%leahfg)llesiﬁ g%né%i?lh%d}g?%gﬁ{c%ﬁlt khdiybd include

a slyuny pugder, a phase that hasta ¢dngisteady 0B forrexmopkel, tadfy, dough or toothpaste.

non bl e e t salts, or. ¢ n ons

g R S B T e

SU Cf$u érblel refaisit6 B ridyri iR BarPE&btoRAte h?ﬂro@é&&h%&ﬁ as
e product| on and/or retorting site. Stabilized

par%fﬁmj@zd qleinscudeyrepetion oatitigaen di stilled and/ or

fr ag& I\?nl%h% ¥ ‘Icogz![ t%Hl al:ﬁdmfnﬁ)e?ep\%é ?&ﬁgﬁgﬁuli ?%mlo élt‘r%{xg rPgOf KOH per

produce mu onents Speci

gram &g 9 oflsamiiilé. bmANm&s ﬁétefmmx@ma ASTM 3B 664.
dls; Iatﬁe and/ or Iubrlcat|ng 0|Is)
D| st ﬁﬂ AFeBTHO] tﬁep@rabéna Yok rofdwats.| imited to,

efe!féisf@t?% é)ﬁtrh&ﬁ‘ls‘ﬁiaﬁcﬂ‘)ds and/ or vacuum

d| stillTation met
“VGO” refers to components with a boiling range distribution between 343 °C and

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

In the context of this application, it is to be understood that if the value obtained
for a property of the composition tested is outside of the limits of the test method, the test

method may be recalibrated to test for such property. It should be understood that other
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Undi stilled and/or unfractionated stabilized crudes

may i nclude conponents that have a carbon nunber above
wd2008/066nt i ti es of at |least 0.5 granms of conpPRPOENER04/042126

per gram of crude. Exanples of stabilized crudes

i ncl ude whol e crudes, topped crudes, desalted crudes,
Standélsialqdé@stme pslabds thed ews, considessiqniaklcots thiveferetced testing
metP C?%)Iga}?b?refers to a crude that has been treated such

1ésaegt some of the conponents that have a

bOI Crudgs Bey BE ploahesd add/d? cetatte DfrdM iR afof coRARNEH formations
Typi caIIy topé)ed crudes have a content of at nost 0.1

Aabilig 2ABLHery, sobd. semiekid, apdiop lignidmé rodes may
0 u
B T O, SR e
conddrabblb ipaed, Wﬂblld edltst or dventinaivep dicred, fromansredé ioofoah a

t.r egt ment cilities by transportation carriers (for
Stabé‘%?aﬁf‘@q g‘é igation Mgk Qlterppccyhitnay) proxinpde tog thgcpseduction

and)&?&‘&oﬁiﬁgsﬁé. nore unsuitable properties that render
hem di Sadvant aged. Di sadvant aged crudes may be
unaaeprealiradds dymcallydasp oot lateh distitlad ahdor, frmxd)hmlﬂy distilledin a
ohom c

R e B SR I8, Bl BT, s

(forBRYmBR, Sapbkhat MidtillAed, Q’mVé?ﬂdyortllﬁlﬁicahﬂé:blll’sqe@létﬁ%’uon includes, but
dlsadvantaged crude t is deemed too cost

ly t
is nefrlitedeto. atmasplsole tdlstlélﬁwromethOéaand/@r@pemm|dmﬂlaflon methods.

Und?é.tﬁ% aﬁ@fgﬁﬁ%ﬁaoﬁgﬁlﬁ&? %t?ba é g{' crgéfesvtpgsg%tg %%gﬁgéqenit n‘hgtte‘have a

carb@n&uﬁ’ﬂweﬁabo&'): 4ARqu@ttaNs b atdbastt). Sn@ahs dOéoripondnts PeAbram of
Ni / VI Fe content of at |east 0.00005 grans or at | east

crudg. dBempis Atstabdiced gudes ipehud @W&lﬁie@ku@épedegm@m dasalted

. cruc%@tcﬁ:ﬁﬁ?eﬁq eﬁ%?&d%g,tor%r) Enaltlgﬁisst%{:%op 051“ re?errs %o a %I'ud? that

eteroato per gramo cru are ue con
has heenl teastd sQclthagatdemst afme efthd cempetienty than lﬁifve abailig i@int below

55 R RS dr et o el Gelep e crudiie B APBAR et st 0.1

grarh€ @B inolt P& GadliBorh st B lor L8R QEh €6 enfpet fram of the
conbi nations thereof. In someenbodi nent

topmdet}adi@ant aged crude may include, per gram of

TP S0RS S ok B AR e
tranipb‘i’ﬂed W& corVentddnal Radineh: AcilitiadBy ﬂﬁnsb@ﬁét%%anﬁéi‘s CoF &dintble,

enbodi nents, di sadvantaged crude has 0.2 gr ans,

pipefings, (ruoksy PrsHDS) o Otler grugley hgyvesons afnare 9nmteblp @m@nmthﬁt
rend%% i Vﬂ cﬂ’gﬁgge%r ﬂf’adv%ﬂtag&f érﬁ’:l@s 4t ésjl gi%cr;]é %aé)éeeg) % ud e,

ntaged” cr Fam o

tranar_fmyta’riaw earfiess uhd/or a Genment fa@IﬂltﬁithdsQﬁh@hrtng @Qdw@Eaitmic dhlue to
é}e@t 0. 005 rans, at |east 0.01 granms, or at | east
the s%ﬁ%%@dfa&eua@sbwh ithet paereTv@in et inglades

the &Eaﬁﬁ%ﬁ%@@aﬂ@%&ﬂe@toﬁ%@%ﬁr fprgtﬂic% ! tpegl n“%ﬁ Whdfor treat.

rudes may 1 nc
di Pacheatntsad dl*ad:\rant@ed atudeeamy 11&1mﬁlbgrmot lahitddet@asd) TAN of

0. 005 ramg of hydrocarbons
ot et BTG s O B i) AT G haeo30: 00 e i e
é%f%@le%h ooke3 oMas or3h 1da8@S000): A0 OF R
eon 5 grans, or gat 0east aO 01 réa}msso¥ F]WdF%é on'is)fcrude °)
a tow ]ueheraatbms |cpntgn1rcafmg1:§ast 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@se@6D1 grans of hydrocarbons with a boil i POI/USIVg€042126
di stribution between 400 OC and 700 OC at 0.101 MPa 5
or conbinations thereof. In sone enbodinents,
embﬂdsl”a@m&rﬂl@gﬁdﬁwﬁlddm@derm@y inkkide, pec lgueaie of gisadvgntagedérude, at least

0.2 §hAMINARED SLY9% ol bERSHS, APl A B kSR g e
0.9 ‘gtatn’fs oa“rémdd g ceﬂﬁﬁ@n@baﬁﬁantwtliseawaﬁagéa g ha?09-(X9 Ghms,
01 MPa in addition to higher boiling conponents.

0.3- ?)?pﬁrélaﬁal §r 0.4-f¢ rwaairsidageer graumoy dmdvaqmed@r@m 3 Certaln
emﬁydﬁﬂéﬁf? %ﬁg@&ﬁ%@%ﬁlde@ 6}:{%9 an?l? 5%8 iad%%ﬁtﬁ %eci’/ cfrﬁg carb g'raﬁe a sulfur

con’&nbmﬁht m@st &OO Hpmady arleage.008 phahes aﬂ&&s’c iorogl gt&ﬁs R af least 0.02
2d_gram of di sadvantaged crude, up to 0.9 granms, or up to
grags-99 grams of hydr ocarbons with a boiling range
di Sbikd A ; )
et ha g8 Fud maf RRhdg IdnRline bP G CBh0hs hayipg g range of
boilﬁr@pogmtaerm‘addarﬂmM&nIchg achydnaade, pat gramasididdOfitaggt @ftkle: at
dr ocar bons h a boilin ge dIS ripution of
teasE. 0Py Glefg 0 S0 0 Relps O i 10 s o By ks Ay
boﬂﬁfg‘&ﬁﬁ@e ABYiblifi6h B&lGreePB00 4 0 R0 € SATV@ nlg@geéjc lé:efs 86801 grams,
up to 0.9 granms, or up to 0.99 grans of rocar ons
at lwtt(hOQsﬁ greimf) Crrgit ﬂ%tﬁtqbo dgremsiof bydmnarbemmeln aib@ﬂm@@a@ed

s S BRI 030 M S0 e

0.003Urar@E,eora0leabti 00 I @duis Of hfdrde@Bordd with b B6ili |r£rfg‘é"di‘ﬁr1butlon
countries and regions of those countries: Cana ian

betvmegélpp 2C apd /89 (124 - 100 MR o cambinaienstthereef. Cal i f or ni an
f..Ca
ang, Q@ﬁé Qm%h%ﬂ?en 88K Ruan %(d grgdgsaﬁé oalso glargﬁlfd(éspégrgaam of

Ar genti nean ge bas Fazit
dlsad‘mnnmdkzaaienstle@ 010)91 Bexngs, at@dzhsft 0.008i glﬁzﬁnsK@E atmeyst 0.01 grams of

by RIR GOTRIARé SESDORIGASR 2WiG L] Merimaddition
d
to hEREr Mﬁﬁg@é&ﬁ;&%%néc "I@:gfé%ﬁf khe JisERLIR géd ﬂgdg pisggé@%@g%?

crudes may enhance e properties o ged
disadvantaesd susle, @ barttertiof seahigdsocartena ot afphadd 06 grams, or at most 0.1
transportation and/or treatnent. A crude and/or
£} sadvant aged crude that is to be treated nmay be

r efib&8sin bRbAGmealsidRadvas@sed ai’ﬁ@esqﬁ%gﬁmfu%@ dpe?%yanb 8f

t opped as descri bed herein. The cru pr oduct
dlsadvé@mged sepder wnior G- 2 aramsn or wf tor(h@o glram?pe)fﬁlefémcanbsmmgnh a boiling

ranes Setor 1rocizﬂfl Al ngﬁ%ﬁpgg 7% b%tlgasl%gmk’ ﬂc@%@ﬁfg 4"38{%3%)‘? gesgmay

also d]hcoﬁcter péograe feiNat eaiRped cA@ePAtARRE 0.00E g&hs\/&#&htyd%@a&%ns with a
| nter medl ate crude than the crude feed, or closer to

boiling gangsHEE ptind ¢t refoPt e dn sertan epbodiments, titsadvamaged
crudr%§e 1‘1‘1‘1? 11&&1?& %aﬁltb?rd?sgéfva!ﬁ@a d%ﬂ!&?'\? 0 C? g c?&m St ] ?ﬁ%%grams

lve econom¢c V
ofhpdrumqusamma boitiyg benge @l stitrdioniletivdeaSHOOT and 1000 oC,

o1 EETBIe P disibiog eer b GAe ba ey O erisdasing the processes
descﬁ%@&‘hét’éfn‘ AALEO but A TE Ahltbd & bRRes AR/ 1RE 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
waec@snamace W th i nventions are descri bed her eP@T/US2004/042126

Addi tionally, enbodiments to produce products with

vari ous concentrations of naphtha, kerosene, diese

Zagpgi Karalhsian Gespieh, Migeria &ffsgmeUaitM/ngddmdﬁQﬁh fica, Madagascar
norﬁl%%{fﬁ l glngﬂ Ng@sﬁ%c% oce% es, are described. The
d ta

cru ‘th a hydr ogen source in

t heTRERRAD 6ﬁd1@efdv@ﬂla%éﬂ crﬁ'@és&n@}f erfh3fceCthb @k ftfesioff tiR
i contactlng zone and/or in conbinati ons two or nore

disadypntaged; srades sHels that teswifss arermsenieie for ttananqﬁwp@ gedior
AT I
crqm@rfbecﬁ’n T chinde fedédlﬁhay e esppedl bhddsbabédiprgianilhe salde product

atalyst at tenperatures in a range from 200-500 OC or
resiifos b treTRER bR R BEbSEANGROS AR de A rbaREble for

traﬂsg% ! % Hn@@ﬁl%gl?ﬁgo 'Pr@ﬁelﬁé’sdd'f‘wee&ug?}.{roﬁﬂ&l 88105890 the

on of east” a portion i norgani c salt
corrsapaidyst propraties ofcWastéRexagd hiterﬂnednm andathkatlie dmdeaﬂeed or closer

te The t ot al d I ] ;
to thefBTesbinding HepeieS o Bielr sds flgh din crples et dopregave
enhb AR d O ARGE VAlhe réiaﬁvé ﬁttﬁé ednBRUStalh 6t tﬂg %ﬁld% h&dC rSLﬁgﬁ crude

product that is a liqu m xture at STP In so
progyeh mwb@n@fénedhymh k@@aolbm;cnsl ettteatmmt,eihmby cldrmiemgabﬂimngt

efﬁglrerdc es. &FSS‘L? ﬁ'ﬁggpdap,ﬁg e§‘g]|%[“&@ 1?% rogaglc% %@gd r the

atm®epHeds daftlaidn ©ak@bve iﬂgp@meg &t @eade PRsthet. t he
sol i ds nay be entrain in the liquid and/or vapor

pr o¥geeds dironirgting Arcearkeiferd in sesmtate With ingendiony pleclgbdribed
I
herélﬂc Aﬁgﬁﬁmﬁ%f SRbLAL en?s t%gﬁ&!h%? tppchu"élts o ﬁac}t?agfo’us %caehg?tleogxs of .

Ions o1 "a reac e reactors.

: naphfhar leacdens Silésbhhndit’ayVﬁﬂ) waech 4re nO’OanaﬁEﬁlyQJeruté@ irf @@@fentional

wi th a hydrogen s urce in the presence of catalyst
typ‘?srf’éhpﬂ‘&@sé %lg d reactor, a fixed bed reactor,

co nTHJBﬂQd@I*eé‘d ﬁfa'y rb'é @On 80K Wihaa 3@'50 g(eﬁ:@g e gﬁh% %‘i&énee of one or

reactor, a plug-flow reactor, ' qui
moxeif; ﬁmamiystﬁmanﬂlmtmg zancCBiRriim combliatiorfsnif diva ednves
ctor and an ebull ating bed reactor. Contacting
congagﬁlag £9%5ts typically include tenperature, pressure,

Cr UdQoie ethbblidyéntd, ey dRSRA Y6 trct |sQ¥nefaRll i 87 1 difbeneration
hydr ogen source flow, or conbinations thereof

of iy dieganrsguise mﬁth@lnée ﬂ’ﬁyeas@on- oﬁ@trlgaslt e gortionmf deturadefeed with

the fl‘rog%gl lfjrgzgga ys%t te ﬁ@r% ésl 1ed Ig@ﬁ—SgggE gbg@% o? to
forrd B9d16Qéh &1(a/orl 1rghe H?@dba[fbdiﬁss Ih &tM@érﬁ:’fhticﬂQ)f myﬂlfoggﬁﬁlay include the
source is supplied as. a gas (for exanp rogen

reaclion of glegsh a@ortin ithaimeyganis Slahtca@mif th@wéclgdg& fo etxnl@ple alkali
eed will generally range from 1- 16,100 NnB/ n8,
metﬁ{%%g%}gmv, 3-4000 Nn8/nB, or 5-300 NmB/n8. Contacting

t ypiteabal/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 sonme enbodinments in
wobkioslhesteam i s added, a rati o of steamto crupeT/Usmd4/042126

isin arange fromO0.01-3 kilogranms, 0.03-2.5

kil ogranms, or 0.1-1 kil ogramof steam per kil ogram of

cr lfd@oﬁt@(é@g ZAnet tyowalpinslutes g reagtorf aap@t“unapf peeactor, muluple

suff;,gc en ain. the.vol fee

portfith bES keiblor & HARLPRLA EX S oPlenGbisiRatsf iy theft 05

conﬂa@taasdru@@fée@f\mﬂlfaehytd@é g2h sy@c iethe fprésBﬁceC(ﬁTd:b&Wst @ludle R&tacked
Typi cal | y the volune of crude feed in the contacting

bed gegstor; asfingbhedgenrforor cauimansly Harediank reaston (S BR), wispray
reac oqné gl‘ﬁgﬁl)%v feﬁgt%r ahfl aslglgﬁlélscimg g{%{g%g{’ = @SC&‘ %‘%’fﬁleude a

e ﬁresen an gas
ﬂmchxahﬁsﬂd&eamlgmd anrbiilla@ged r@ickane, et hane, propanes,
but nes,. propenes, hutenes, or conbinations thereof.

onjactigs gonditieriyiieallyf glde ERRETEIG: PISFSUED STusletpasflow,
RSO sl gy 49 A58,

Conéaeting sombitidrsahayisg coatrelldd® produceandude pribﬁmﬁct erﬁpaclﬁedl y

of .the catal yst used in the contacting zone may range
PIORSFtish 1-100 grams, 2-80 grams, 3-70 grams, or 4- 60

9r ¥PhiachBE telq%eaﬁﬁgrﬁlas)frarfg"etf?&n &@@!ﬁtoo PCL{R- st 4@19600 °C.

zone. I n Certain enbodi nents, a diluent may be ad
In emboditmentsrin ddhidhetbel hydrogm\gnmd*ie suprdicd sk a;gas)ffOI mnmlfu dhefdrogen
nbodi t s . a
e, 5T (TBTEN SO CCOnDREH IyhS SHE 155 VHCE-CORIN Fregipm 1
16,100 Nagt/indi NGOTDGEP RENS-2000 Nen’ahtide sT3pedumbyn’ b@oﬁﬁ@tﬁ!ggdtg%cally

to a tenperature of at |east 100 OC or_at |east 30
takep plage int p PrerBrOrange betigen Adr ¥bMPeai b6 dPa, Rel MPdcorf4edyPa. In

som% %mﬁ) 1%1?631% 1ﬂgzv}ﬁ?rp§acealnq £ ad-ﬁg(ﬁ)' C@hb bf stgﬂﬁ & Ellﬂlgg 8%82%6{%%%6

to a erature’in a range rom
fron06.02 B0k ROarC0103-56 hﬂo@ﬁiﬁ@,dcbrrfl%h-ﬂ mlogfam clteny, pler kiSogram of

cruc Pt TR T TS Focr B bt isB OB Bl oty of crude
feequXheb&)n%ﬁhg Jordeb iyt IBPROALY [e%sl‘gO%tor 2ERSd 98908 Rtal

[ east Cprior to i'ntroducti’on 1nto contacting
volunmne th@Qonta'o,tlpg cahd. yTypi¢dlyc thedelvineedf arade foed hetht ednthging zone

o t f 200- 500 0C 300-4
is 0 EE A d Bt e e Ve 8B eowatiecsnd) Y Seirents
contb&lr% Bh¥bé Yonel i tieprbRinBe 8FROLHITRIHaP gas] fON eRhmpIlRCarg b G'ﬁro gen,

may be reduced prior to introduction of the crude
meth@édethmpm@n%obntma mgpemﬁ,é)utms, c@ﬁamfamtlonmténreoﬁe :

cr ture i.s ure
136, LEGEFRb RS R lfele bbbty (RREElgifauce
the total pEjddticaseompen eTHescride feb egitsgadd Red suppyy D& ir@lrdﬁedils

The formation of these alkali salts may renove sone
contaeling 7one d Hp Hifesepduit | A gartity 96 thecatplxsh uyeddi the qoptacting

T d
o g g 08 o 1 SRS, ST L 5409 s
of ciMdx ifeeg ih meoamtaanng m;lez aneerd2 enbydinensyh tilgdne Maytbe added to
the GrRRIREAIBIOPET Cirvsicant ofthe SBK &e. dhBURY ABRRGMmERE, the crude
feed G838 a2 BofeGh bRR)nQ)g Bgctgﬁltz%h}f Sbo TR, rﬁgﬁgmf SOP VB efrhaM

contacting zone n sone e i ments, suc
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 contacting
wa eovs/0dB24 duri ng the reaction process. | n SONEPCT/US2004/042126

enbodi nents, the crude feed and/or a m xture of crude

feed with the inorganic salt catalyst is introduced
i ntls sepe cobatimeants thexatrdysa s combemgl witlothe cride feedibrsd transferred

L T NN CE T —"

at 1dabt<I00r°€. orlan 1A s BO 0T R MBS dudiontialidoh&efing SorRdded Ty pically,
the emul sion. The enul sion may remain stable for at
the pradg feed napy/ae hegted)te gdempprettesin agangs frora28p-5p0dgyps 300-400 °C.

[ : i reqmi.n: 0 days,.
0L U ALBOCIBYSLD L B it mens
TANf theatrudd febd ey tbe reducgdpiior tp dhtyahiction yf the cArledded into the

Tenax 2010; MeadWest vaco Sg%%i gl ty. Product .G oup;
contaniing 2o Of SHRING.CEhH! thgrudefegd/catal ysemixtugg is heased g ¢

temb@hioYe AG ﬁn%%‘r 190140 C M@%@b@gfk?%QQ (ﬁ{aaﬂé%gm%qnents

roduct Go petrol eum sul fonaté st apur
in th@ @mdeefved Cay pherfamiwin, TheHamhattohef thdse tlkalCasled maypremove some

ccick Gt on EaL R, o & TIGES 6 TaNShiPe e indied

St gRisbing @fnbolldntkd e REPisAled ddhti i
S ollinten! ) é: ﬁ, is Helz é‘c?tlhﬁﬁﬂusltl}\?\g)uci?géa,ctmg zone

di et hyl eneam ne ( rich Chem ca ;N
102\WMigingsn wonteki8igzone 403 hay besniisidna toinkitiitreepgratiomof the catalyst

fronf Fhune ok oHEY g Bk e Bt  bern of e

catabR0Bra BB @th 6RIA Bom LeENEl R 206402, tand 4 sdrhY elbsdfteh, such
enter and/or_ exit contacting zone 102. Recycle conduit

catalyybispageneresd and refused: corrertan cpbiodimentsy fresh patalysimasobe added

. : : ti f the material
o cfate stk e 488 e Beel EPrRA o conaui ¢ 1oaandi or

corh aahé embadinenis) the cridesfoedareiidratinh®mne f cade dexderigi 1he
[ e positioned in conduit 108 to allqw at

. uni.t ( V .
morg%tagﬁa{@%@gV%til%ﬁltrafiuiq#émﬁﬁ%?q%ﬂ% 28Re RN Egn akhhe emulsion
may ROMEDEEL b ct’?rﬁﬁf‘nﬁi(;%t dotHorg e tsélg)é%talkgt{/\ﬁﬁ&t Mxture with a drude

enbodi ment’s, recycle condui e a gas recycle
feed/quniactam mixteon i sime ethbaimedd, astebiliid'is addedbe thesethltion. The

ontrol fl ow d fro ontactin one 10 ch that
e AR i sfeB IO 0a R RS AR B Gl R St o
Typfealifttaé BRdlsidnmePrEnLRasle IR H0Sdays, IRt aNddy8! 03 days.
sel ected vol une range of Iiquid can be nmaintained in
Surfapfants erpludes Prigire seidimige toorgania pelyetrbpedit dcids (Tenax 2010;

' 4 ) ni.tored .usi st.apd
MefS ARk M APt e TR B TR R S e R A
dicagthdx@lit St dci DMIBICIDNIE ShY Rl eOWBstSAur SR cialg Pedduct Group),

addi tignal gases to the crude feed as the crude feed

petrglgh sylfpppieasiagus dne 3900laripnt Gyneratippdechametie.dYorgt Gaplina,
i al.| tion..of. st

USSP R g g4 ot LR Coh Gl 1SR o

mixanesethersof tStelsitivdrs irchide el agchdt lingtedant diethilegeansine (AlaAch

t hr h eam i t part 114, In sone enbodi nents, at
Chepieal {05 @@Wﬂl ?J\Yf?scpﬂ%mt%éa‘}-) w@mpn@%haﬁp el sBaker;
Phil¥pddRF ,fNeW]é} tgcg.jbxgg zone 102. In certain

embodi nents, the total product is produced as vapor
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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and/ or a vapor containing small amunts of |iquids and
solids fromthe top of contacting zone 102. The vapor

WO 3005/06188p0rt ed to separation zone 116 via conedi/USH08042126
The ratio of a hydrogen source to crude feed in
contacting zone 102 and/or the pressure in the

and/op mramtmggomh@? niaysoipe euﬂﬁ@dgmts, @ coodgnsing unftenasalpopositioned

in ot d08 % S8 ALRER S PRI The tiabal fbdhel SRadiogd udypeveted to

contaéta@md 102 orﬁ éeli\ﬁui @ﬂb%m@ﬂ@tr@@ﬁdéﬁ&rﬂQHQO@ Ayl Bec %ué@écycle
least 0.5 at least 0.8 grans, at |east 0.

hneg chor@iol mlw%hlé)tand 199" gexng u@erd f@rcaa@olpﬂczyd trcandgfeom

B N T
manitammi OTrBsotheSinigydadients,Qr suBsthth],y%le@fea Weludhe RhPESS liquid can be

product per gram of crude feed. Used. catal yst and/or
mal%iéqnpdgl e porteringronn 16dnfarling obsae inepptagiing zone 102 may be

Tl
ot SRRl LIARFRAR (O REPRSE FI2 TRPLE Bt g
addlanni bﬁﬂledlykimgexh Bomeqoardam additionhk gakdBio thehﬁ'udafued ak she crude feed
cool ed .and se ed to g? .mthe crud roduct and

entefs LoBrACting F@les]t e {eBis- S8R - 1Hijmay by ed to
allo@ra@&lt'i@)h ofXtehif & @&ﬁﬁ&fn@%n@ o3, ﬂllc@rtﬁﬁi%n?d&lﬁﬁélt& H% ucous
product receiver 119 via conduit 118. The resul
strezgn ipdatrpdusdd otto natytactimgwnc a6l tirpugh steaanBps rppettlulén
and/or tre t duc ver.
0% St BRBO s, R Ea PORoE St aSEl PiRoed e os vapor
fromEdnktfctin® R6ncdT 0270 Reit4ia REDOH BNt heiB &S Efoﬂuctqg produced as vapor
conbi nati ons thereof. In sone enbodi nents,

- and/gepFner éantgiming el aneinst o hqw@r@eﬂééﬁhdscﬁqﬂméhﬁ Wﬁ@é@l@tectmg

zond” P(ﬁb GFheCU g?();lj ?%ﬂn{iﬁ%& %e& av Jjﬁ ane P]l6 \H% ?51%1?1%)10'8 The ratio of a

t ransport er processrng.uni exanple
hydﬂ’bgen st to caudelfedd ipebhtaotingzaigl 10Qand/ee theq&@‘ssure 1n the contacting

nd/o rec dto con ing.zone 102 v
Zon%a % 110 gon @Jr swﬁpwsé&ri@mdsﬁ 1amrp<éwéér%rhedgp of
iy gl dhiRd .

°°n‘8§?£g35°£% ;ﬁ% a?%“%%ys. RARHUAE (R S brddied o BED St
contectangrioss 102 Incheles arlgast 8t grathsgaidasi).8 gramsemﬁewhé 9 grams, or at

S rati o FI G 2de|ctsc t ct,i ste 2 for
teasf G2 Rins o e roshie 06 e 266 o Moty Spbofigent the
vapd? peshiteed ﬁthh@{oprﬂ%GHﬁEuﬁéqﬂine T8y iRudes iilogd 4.0.99 gr@ms or 0.9-

liquid m xed with gas or solids. The crude feed
0.98ggrat okwhdeprofwy peogremigzrydesfeedndui t 104. In soms

TR RIS b 05 SRl BB kB o

the cbhfictihdpio06ss. arbeslid¥ent or ugsﬂscatdﬂﬂfﬁinallé?%dludeh%_sﬁﬂéd crude feed
directly enter contactlng zone 102 n certain

and/@hge%8i ments, steam inl et port 114 may be used to allow
ad t C Th
or %geép?ﬂtlgfl uhltﬂ?%@ttgon é)g ST g}aie% a%xd %g%a%eg[g? Sn{n the &ude product
and gzum asihg stgncktech scphfdZioh d)eqhquem €Tla dr@deaﬂ)ro@ﬂic@ @Mﬂi sephllmlon unit
enbodi nenfs, candujt 106 al | ows | eas
116 g gt e PHAVELIeRHVET ddudt conguisd 18 18eé% Fastiting orude product

may $RLAMIL R g%ﬂs‘r]p%é%ﬁ ma /5? Hh&nit @ﬁc%e' eﬂg%ﬁég? %\)eéxe 1 f@&%

product an or unreac cru
inclwleions ot owtagipelings zowrer hﬁﬁe atochge mihéts, Hns epajodd iradpddatidn
24 via.conduit 108. In so
vessels, or combinations tthereoP In some egiebodlments, the separated gas (for example,
hydrogen, carbon monoxide, carbon dioxide, hydrogen sulfide, or methane) is transported

to other processing units (for example, for use in a fuel cell or a sulfur recovery plant)
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v at 1659(93 o%i@ﬁ of¥h@ %Qttu
sep

enbodi nents, a condensing unit may be positioned (for
exanple, in conduit 106) to allow at | east a portion
wobooshelond xt ure in the conduit to be condensedpenus2004/042126
recycled to contacting zone 102 for further
processing. In certain enbodiments, recycle conduit
and/pp Geqyplgd e centagiingrzeny £02%viaicarduil 0 dnsegainedibodimests, entrained

. i 1. . i n¢lud filt f ' .
soli SRR R BTG orl P di? e dtrdbmofi LefR b Peteimsive!
sepdrdidon Abtho@aEbr exaplé, fliRath, tdieriRikbiiieh, BF AHBarl¥B¥pRSion).
separated fromthe total product and/or catal yst. In

entfdbi Aelgpistsicanigpiingsysivan $224 far tigating rruds feed wdlboone or more
' i f the. t ot
cotld 570l 08 9041 ARt 55 ST o TG B s o

solidd. ?rTbheecxaamofeed nmgrehfei)r f:mgacttingrzpné il ?2 ’gi’atdo?@uit ter allﬁltsafnieo n,
rane, separation). So|jds jnclude, for exanple, a
e SgHB Cho gt (e e jied Wadhe.sreds e suple bPhek L4 may
. . ¢ . . '
nclh R T s iR, Bhe 1 dATH2 b directly enter
contttihgasie 182pdn tértam ehbediments) sitanp indelyoit HAdhor besaed dsallow
recycled to.conduit 1 and/{ar,.in sone )
o ST (5 HRBELI g2 e ST Toobmd Fagpniactedwith the
cata\_lj-mﬁtﬁihrf Qmyetigd &93; 10208 pRRMce § tal§HaaR: €Tn %@&H%d?ﬁg?tg,rconduit

Z
the crude feed and enter contacting zone 102
106fallowh et lepst e posizinngf. themtotal praduiet torbsdecyicladety cemtiatting zone 102. A

. i 124 yj dui.f, 12 | [ .
i EB T nehls? B Cooth bRt o5 5 Ve il e fre i
confabinCFonde OR 8 ¥htersIs8FEhNGH zonk 128 fEEcRARRA D8N somd he
total product and/or crude product nmay include_ at
embogdipaentsy asepdensingamitiny kepasitipsed (fonexamplatin gprdudt 106) to allow
egi'rl}géér)%pn%ﬂlﬂ%s |b§ %(?rgfé%ed% r?cgrﬁled to contacting

rated usi ng st gas/ Separat|

zon¢ £0hfur ureiser pfavessingaiplcertaia parbgtingsnie iuyalRe oS GPALGE BN be a
sure reduct In so enbodi nents, the

- gas E‘e@%ﬁ?i@%é-d 30808 @n‘e@éﬁg%r@éemmg%m@ inchpdscaetilisr dey igpIoVnE

part{d QX BRb&I ploalctuse in a fuel cell, a sulfur
recovery plan?, ot her processing units, or

conbsemmtdtonsonh 24 af keastrmdiontiorn eftthe brede poodubiemay be separated

srorf 4Bl b3 BT PS8y T EPPRUGHERS i RO (08 P BamBR et eludes
solids) ﬁlecsbl—idﬁmfzet? 86l sEAtREBrbRhS A P dudBuB RN fandatdSolR defarBtion

1
schenmatic of an’'embodi ment of a separation zone in =
techpisywps e ¢xamplé. chntafugetion diliraiipns decaatatioGonembrang geparation).

. e contacting system 100. and/ or
sy R ;R0 TP SIPPERIR FSE B G Svorspfe. 1 some
embotinstertd, @ @driimt ditlte SREAHK 3EpRited B0 the Loty Ro@RAAIH Jok04 .

I n separation zone 132, at |east a portion of the

embedigrats, ablgasts Podfpareftantotrd prasiust anddursalidepar be ressicled to
[ ] r . rude .
condSEID Q053 SRS B PR A 2 12. o
recyeleti pditivmnhay, fomadamgts bacombingd evithfthe ampe fedtagd BhitNcohtacting
bg@lﬁong range di stri bution of at |east 100 0C, at )
zong r uthen prasessingn 1 reidersodichiRy SXItsenswationsgne Adheia
His178. BHCL@An eMbd; G !
con s é par at eg cr ude ? elg{ d ﬁl’&?‘]ge%glgdse q)gocrl}llyx EH Ui ?%eé%énscﬁoo%g ﬁoe%ltesc rude
product fecavéroi | i ng range
In some embodiments, the total product and/or crude product may include at least a
portion of the catalyst. Gases entrained in the total product and/or crude product may be

separated using standard gas/liquid separation techniques, for example, sparging,
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di stribution between 100-1000 0C, 120-900 0C, or
200- 800 OC. The hydrocarbons separated fromthe crude
wo ewd/oerebd separati on zone 132 via conduit 134PCDURE04/042126
transported to other processing units, treatnent
facilities, storage facilities, or conbinations
memhienesfparation) mstreaumduo@nnoin $dmee snmdimtems the gefmrated gas is
S aratlon n d enter tacti.n
trangfea e ol BRRRBiase (S8 eltl ut ha gl et Sulitiesovery
plaﬁt%tﬁéﬁﬂ?@ce@ﬁlﬁgj anily, Of bErhbinddERh& ¥ Bnd/OiNtedGdlbd D By %&ﬁ%’ung
130 via condlit 138. In some embodi ments, the crude
zongr oduct produced fron1a crude feed by any nethod
de nde rud t ha t he
sard sy Sl S TR Lt s tEd 4 (e b ipeatormed
befdrh ¢hecartidtefepd aﬁmtthﬂmntMng eotd. NEId;. Biit b] séhe@fatid®f BA¥mBOdiment
a different VISCOSIty thereby resulting in a bl ended
of aSEPRIRHAN 3026 iih goEbRRYIth ¢ copastingsyplemaderntedimg system 130 may

t f
be c%h%ﬁ@?%%ﬁéteg{r ém%ecgﬁh%ﬁﬁt@{ugéjgﬁ% n2h & ég&w%( STeq Ffé% Yard'2). The
crudauficedabriters fsepardticansne ﬂB%\t&daOﬂ’onémdil(M linrsepzirmicm zorel 132, # least a
odi nrent of a conbi atlon of

h f
portiu i g 5 e {ee AU COMEETHG| $ySPah RsBmapss to produce a
sep&8iel @iulle ?égﬂoﬂlﬂqﬁfﬁfo%arb%hs | ﬂ?§§e}eﬁ SraRATdh RO, i % Q@m@ El%ggmments

product exits contacting system 130 via con
incladas agnitxeurs obtenplineytsawittea bailing kangb destrdbuignzd raelemsta D0&C, at

a portlon f..the cr roducgt i.s comhi ned with
teas) 127 1 BB o e Becidisch e ind Reg SlsmimulSR 7P al el 40 B
Typhoatty oGak t&d érﬁaéffd%ﬂ PcHIERY afthiRt0rS 6PSIR IR hts %lﬂ'pprOlﬁflg range

nore crude feeds, zjJahtha a crude, a crude f

dlstrsbutrﬁrbhw‘@@ ItOIQeerQQf"C 120-M b Eu or200- BD@?@eEh@hﬁhg@qrbonshe
sepe?%t%& B kL %edc%tgs%ag £k 2 eul%g vtza cchl &‘% % Eeo tﬁ%nsported to

ereo are |rec I'ng

othelqaeoaassmgommseaeatmfenﬁ faeilibibg rswrm fz@nﬁesy bRcaaiidatidns Ibteof.
X|ng systen1ga be | ocated | n or near blendlng zone
1403 99562 BPEioa f&r%a%rétedﬁﬁgﬁerfﬁ%{ exdisseparationrogg s and enters

conéi u%’gfé 1 ia 1‘3'6Cto B g‘lﬂ'tﬂgetr pRREGER k6 gcﬁé crulde R]rotduct,

ut are not limte a range o
whldi e)AEIcog’laatmg :;ysteﬁAl\BO vinsondiit 438. or conbi nati ons

th r eof . | end duct exits bl endin one
D SR ETBOdE o T R R T PGSHOR A uEaSeLE o
metﬁ&ﬂ&as@ﬂi%&%e?@ﬂ‘isﬁbleﬁ&fdhﬁﬂ% ciule SRPRIAL @Qnéimrraﬁff&%ﬁt from the
contacting process using the catalyst. For exanple,

crud@;fd(ﬂbg%n eamupleaths smdemmedictimayhy comhined wathf apermle having a

TR A S e e T
the ViBEd3an of theryudeerre@rtd bt the Widchsigstithd anaé. Thélfé@umﬁ% dleh@ed
forma_ crude feed/ nethanol m xture. Conbi ning mnethanol

prodjct may ke swifabifefor Hagspogaidyn ang/qrdeimante vi scosity of

th r pele th t han

316,40 S B A S SR PR 0
and bestdcting systsm 130arn tertdth &nb&dﬁn‘én& @tQé@ﬂapbﬁloﬁfof e crude product

enbodi ment of a separatjon zone in conbination with a

eXite GRating sYySten 4 88 4 Gonduikihs hard @ﬁerwbimd@gmoeel &t glnddendling
zond &), Gf MER o REEESEL Srui€ BRIIRE i8 Bombined with one or more process

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

directly into blending zone 140 or upstream of the blending zone via conduit 142. A
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zone 132 through conduit 104. The crude feed is

separated as previously described to forma separated
waeemdecfeeed. The separated crude feed enters cPOTI/ASLINONH2126

system 130 through conduit 136. The crude product

exits contacting system 130 and enters bl endi ng zone
mixingystemongh be aatad in a3@ar blending dia it & oie Mdgledgirdrdret may

e RS R AR he. S BR it de? S Bttt SRAL it are not
limipddadethnps 6Hscd imithe A?"Lll %&ﬁt@?a I’Agl? Wiko®i bScdMRRAIIAS thereof.

zone 140 via conduit ! is a schematic of
Thehlgnde peodetfixite blangingyrone htQ ¥ig. conduit k4 torhy teapspastadpad/or
&%Qﬁ“ﬂ in FIG 1) may be positioned before contacting
System 148. In an alternate enbodi nent, the positions
of IhBemeembadihients, Si¢tHaROHs gaerited HeNQF e GonteiisibEdds using
syst em 100 i ncludes an inorganic salt catalyst.,

the ety sic Fongxample.difnoggn gad carhen meaoside msy reast ko form methanol.
t t 3 ' I .

TG AL TR LA A ARSI DU B R

Thetrearvsietimethanet alay dulcbmbimed atigl adlitionabennds fedlio form a crude

atal ysts, or mxtures thereof. The crude feed enters
fee%ﬁ@ﬁ%q e Lenbinig wrthare ith {he prkledrrd b
visit L BhOUAORRA IRUEE R IrIdAT A AR Ricnrp® ot most 500 °C
mayTigdudeot AN of tiedurade fiead taldssthiy 8ir ogen and, in some

e ipents, a crude product. The total product . .

exitiC S b RgiE P Aot ol danerionrBBe rpgmbitbtion with a
conﬁyﬁ{%Jg@ﬁngﬁ%ﬁﬁﬁﬁoﬁ AR £HBhARE z6ie. TR dritR BéNéfed 8faration

catal yst with the crude feed nay be used as a hydrogen

zong h3g eovghreoadirt K4 i Thy ayda lepd isagparated jag pesviquslyatesérded to

| ferred to,.contacti
ronl HARATERIELEA. THOCIIRDA! Syl RN SEHGalByfERI 950 139
throhi@ifcdmrivétri 36) The vaide parduotéxiB Rbntastiphsy§RALT 3 £ enters blending
h?{%i]@‘%en may he separated and/or treated, and then

zong Wieheandt Entladlondipesspae df.1otlerpropessosienam andsg crudes
. . . 3 a
ek LRI St HSL LM BNSHET, K4 TR,
prodwetir Biypelrlerided wsoddict exdts|bjerfdinguone it ota cogdsiy $44m 100 to

' t 48. . nbodi ts,
ot TAGTH R BT SIORR IR RS SR Ta doow So e Seiemy100
(shoiméfgﬁ¢/£m DmbyBe posishell BeRreBRAdG S?QEH)QQEJ RS Y B4R

8. second crude feed enters contacting system 148
embyilimneapbribeipesiti®e of the eokcting systensysndnrdvissedc Slontecting §ystem

: rude feed with at |east a portionof the
100 e ok e i i, £ Phenp it 8y one or more
cataPisRd Utk cathigt Brcodtacling Sisten1 APRBy BERR RO indrPfhic salt
total product. The product exits contacting sysiem 148

catalyist thegrangition psdal splfidesptalysh cembrsacineoatadysts os pextares theagof.
[ ' wilontacti ones .
The LR R RATLARIIAY SR TP R0 hAdnE B8 gied g2
hydiek&bsovtedin thijrefeaict of tbégorgini©kalpeRaly$taé frod@cethe total product.
production site that produces di sadvantaged crude

The fitalprodyt delysies brdregsryanda g arrodiments. i qredesyrodiegh The
totali P6dk Hﬁ? ekft %gntg@tgﬁgkksrst%ﬁlnﬁjod\ﬁﬁ Eohditt ltO?b Wi b 9dro gen geperated
ation and/o y’ process.

ranspor or use In a refiner
from contact of the inorganic salt catalyst with the crude feed may be used as a hydrogen

pro

source for contacting system 148. At least a portion of the generated hydrogen is

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

bl ended product are . transported to a refinery and/or
waaoseetenent facility. The crude product and/ oPCT/Hi82004/042126

bl ended product may be processed to produce commerci al

products such as transportation fuel, heating fuel,

| ublpj apepttemnategmbdiementasuch gPneeted @Ud@gmmawmaclselpmated and/or

el RO SH ol SRR S0 LIE e,

emlsbdéhmhib, aioﬁtaf:ﬁﬂ% bystms 149 Ma$ 688 paitd@dbnBaing sytls WOUAEh that the
product, the bl ended product, and/or the one or nore

genalia{m hyidzrgendloxsiditsaty Fray doatastiag sxstead 8Qito cnm@actmg system 148.
In ngr}lg%s%ﬁ}og?ﬁ%%%%p%ﬂggﬁg?%ﬁomg o R slfac&%t f{}‘% r},@O §d1rectly

or at rms

mixed kathpthe cgrdafeedf entevinglcoptaothpcdystehn14&r t ai n
errb dlrre ts the total product is substantjally free
ped ertgrr é"’i‘téctﬂ’(gtSY‘éFé‘EneJé‘tga‘B%1 egndujtr 5§0 dicontacting

syst%Hpﬁf%' E‘@rﬁ&@t of Eﬁ%ecrﬁc[é‘%:@%gﬁtg %g fétclst'ﬁgyorfl&? {)f"tgg é?ﬁerg‘@? hydro ggen and

5 grans, at nost
the mighyst(pr@dlﬁ:eg ransiucor Tigtprodst is)ir0dnambmliments, (Ihe tape fproduct.

ra ru rodu certai.n odi nents, the

The%‘ﬁ@éc? lgsd 6‘?°ﬁ‘8%5%§ %%Q?f’@r‘ff)g it ﬂﬁ -a range from above
0 tig c@rtﬁ% enthodRihs, @- s9§erﬁ&ﬁdﬁmh@dé§@gﬁt‘a J%Isﬁ{eﬁipcon?efcting
0. 001- 0. 005 granms per gram of crude

Zond%ﬁqmr@tmnezonesa apd/pt blmdlegrb@wsmrshswnum EI<&$ Udé mayobkulotated at

or PR AR iy SREH et Mmo S aFRTctebe st Tt AR

pro¢®8sihg tro@dh thbeatalytid 8ydt@tihe biuds 68 rﬁﬂm@wfﬁmeﬁed dultgble for
crude product has a negligible MCR content. In sone

trangpAstgiopBAd/er fariise By arglngiydueress-has, per gram of crude

Pnr)g? %8518 f%bogﬂﬁéntso tl%5cr19c{n§ﬂ:§dtgctl 6‘%@8} th% b@e%d?é %@ua are

rans, Or
tran$pyqrtedab Iayeﬁﬁdnﬁ aed/odetreptmdnicicilias Tlfecﬂﬁl&b Qﬁ&m ah@oPth@4lended
rams, 0. 000001-0. 03 gr ans, or _ 0.00001- grans of
e Pragessse 16 Pradacesasmmgicial PFPdé‘Bﬁsrﬁu@h%ﬁdEﬁnﬁﬁﬁfaélon fuel,

heaﬁﬁgeﬁfep @i RAQAM G einfiGlsU S’Zﬁegﬁlﬂ% ﬁf&g gl&ﬂé(ﬁ%(ilgtllgﬂé anc{/ e

noncondensabl e gas typi 1S no
fractipmdllyedistilopg twrdpate putoch)ct almi/ombimmiﬁdqp;omcdtoqgedlucmdné ioflmore

car bon XI d met h ot h car,bons ”
disiBeEE Ok ans OB DF AR, (B Giod iy plhded Rorbg andsor
the ik mﬁ&@mstﬂmq%dﬁeﬂma byd d}gﬁgat&ﬁs carbon di oxi de,
car bon nopnoxi de, or corr}él nati ons thereof can be forned

in Elettataberdbﬁtla‘dtldQSf ln@mmdlmerrgmat mpsirGeagiossat most 0.03

a5 s Y 930 3 ALV BRLEE, b

the 1ot @mdﬂﬁt isgubarvaly ﬁie@ ¥f etskel (Fha@isDdokeAs ABY Rfectld) O IP§ome
e generated carbon nonoxide to the generat ed carbon

em‘%?ﬂ%&?rﬂ% the grudeprodustiveni lﬁ%lﬁfl%at mest §05) gsas, anwst 43 grams, at
most §33 rgreQn? at Blo ]glad %ése%é s Qor ot ndodt § g&? gl%ﬂ%ocf}l gl? ée(g g{%é of crude

mol ar” rat’i o nerated carbon®nonoxi

prodyeh einatestdincartodimelitg X]hedc&udieSpﬂoﬂua haangekd ¢oppendinda ﬂan@e from
The ability to generate carb

aboygi i B 00N eramey0 08 b pb s BxpaB-DH0S eramipsy sram
of cRfgle BERRIE, GF & ndk Qetectable.

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

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

wa@ abosieapnoxi de may be used as a reduci ng ageptT/UR2004/042126
treati ng hydrocarbon formations or used in other
processes, for exa syngas processes. In sone

at nesb 048 iganess at whet Q. nfaﬂam@r gl otost. 09t guused MERei Typiraily, the

858 Pl EFRAE B B Bhor o0

gaﬂ%bfuﬂﬁzpaw;mmqﬁ&ﬁ&mﬁy&hggarbons t hat have carbon
nunbers I n a ran ge froml to 4. The m xture

i nciggmercrbeionads, e Rta) peadyct leclgcb@-@nicogdmsﬁbfé@as The non-
r er of such
congel%gﬁe %ag)%Hg)ra %Chgéesﬁlrth%lgogt ??In‘g{eaqg aPD cﬁo%@e (?11’66%11
hyd@o@ngnﬁids hyfdlr€es; ﬁhrﬂorgmaﬁ@xld@ Ymd@hﬁl@%tﬁeﬂiy@é@ﬂﬁm@fthat are not
ng g Eer gram of C4 hydrocarbons. In sone

co t m?§8“ﬁ&?é@$ﬁ§‘are produced relative to

n- par

. pI??l Cg{tgl%gtﬁ)tod.ﬂ%éﬁﬁé %}Hrogéﬁ g& QEIrb&ji di@zﬁfeoé'aggon ﬁx‘bnféggﬁé o

conﬂalﬂanohm theesof aambe fvmed mesitushy ¢<mmcpaf stédm nad Hplet }gil‘dﬁﬁuﬁﬁns
witlira ﬁgﬁfl%\é%@t@ 6@’[ gLeP %gfs%gf d@tﬁ_lh}i, L@‘é'e el‘(ljn tﬁ}zlnglclic%nawr@%sn a molar ratio
of oﬁﬁfoﬁfrﬁdﬂ%‘%ﬂéﬁbf chibeh WikidesSiooRar af hbls r@Hdhe gerfé?a{t@é {dfBon

I'n some enmbodi ments, the total product and/or crude
momm@hﬁ@t‘thmgneramd erdforndiekidesin amifs @mbpdmmfnts, sat ilgnst Gi8j ap deast

t { f
0.5 3 s RS e s R Pohetar 2 R ttertled hpmanoxide
to th@gdn@fh%dacamdhtdibﬁd@is ialaghh dglﬁfrd‘ih 0I3-20! @810.91&) 090018! he ability
bond ("al pha ol efins") lefins with internal

to ggBerBleSahon dlsonomdedmfﬁ@nhaléhﬁ@@@rhmdi@ndq inesitglnadyl be beneficial to
othé(;rﬁﬂéc%gges ?Jca{elaqn G P?&%gma{e agé{&% dggtr%artf 8% ?x; g%%c;% 35 flh a4 exixaple the

I'n content O crude

. genBated@fhon@iomixideansy b2@@d ab B r&lﬁﬁﬁg%@'@ﬂdh Bt hyidd€carbon.

ol efin content of the crude product is greater than
forfflwnépweﬂ iR SHIEERTOCETSCY, Ko AT, FYEES BIPCESSeact or of at -

oS sdm@ Q%bo@ﬁnéﬂ‘?ss theBfA Plﬁﬁuﬁ%@ &)ro’%ﬁg Hé'reﬁtm%?)i?cluaé Q mixture

In certain enbodi frents, ocar bons Wit
of cbmpbumg thaimgee absiling mttgedusnblsttwaémxmnw@%o andhay&°GnThe

| efins o range fr . 00001-0.1 grans,
b i s R A 5o Ty o pPepEr to 4 The
mlxlfwfsl G ARARNSHEA\. 0 - @8 Pinhd, og)oswgraﬂisswo BO5-D 9N gdind of C,
e between 20-400 O |n sone enbodi nents, at | east

hydoo ngp@rrgamavtf sudemixtare 00 Be §n Adrocaborst mhp astude fvm 0.001-

p | efq f crude rodu
08 gléa%%?%%% @al B ?Iﬁlgcerdt (g?%né)g%%ﬂ“ r%???ga%mflﬁ é’eggrﬂlaleo pq4oduct
hydft&‘ir‘tfoh@ NMinko8REMEbdam&it8 N¥o-pLalfind afd pro@icRB%elaVe to n-paraffins at
1-0.1 grans of al ha ol efi ns per gram of crude

a Wﬁgbforam of #tnestd t5a ?Wn@ﬁtldb iahaastsl. O, ahsonl/@8.ce arasbhs, ov at most
0.1.2 b(%hho%ﬂoﬂﬂg&tgllé& QH{n's aér% Gfglagg é%ggaqgf%g Yfa afelght

I NS con’ten Inar rom

ratugnmmrlg@frﬁﬁﬁ() @003 - 1g8,an®00101.0, er(D)]OOQ MA Thap®afidis ngiydfitiude
dro arbonsaéé\gth a boiling range distribution
ISO'B@F FIYOL APHENS- | n sone enbodi ment's, the

hy dh QGRE BRBS ey, fhe0fal prd8udi ANYS: ShaL wa%é B8y BERWE SRfins

and/or paraffins in ratios or amounts that are not generally found in crudes produced
and/or retorted from a formation. The olefins include a mixture of olefins with a terminal
double bond (“alpha olefins™) and olefins with internal double bonds. In certain

embodiments, the olefin content of the crude product is greater than the olefin content of
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20-204 0OC have a .weight ratio of alpha olefins to
i nternal double bond olefins of at |least 0.7, at |east
wO285/061664 east 0.9, at least 1.0, at |east 1.4PCDUSEN4/042126
| east 1.5. In sone enbodi nents, the hydrocarbons with
a boiling range distribution betvveen 20- 204 0C have a
the peidg fieedrbata factof o2, 0I0aS &I 160) ersat demsi 2i0e rinabmd cuthodintemis the
| efin fromo.7- 0.9-3
oleff il pF Postr P Saieh Rbrgidi s 1Tt ol Shisrale Teed by a
factbﬂ@ﬁat%c%ﬂ()ﬁo thn{o@fJS(W HERB st @Iomim@m products is
typically at nost 0.5. The abilit roduce an

i ndRegEen cabpdimentst the) I}YHE{DC@I@S it tacib ieg japge distribution
VeI Si an
betx’v%té]e{:dpﬁdé)e‘%gllrfh? %n%? o% é:gité%tr 1? aﬁh%e%gn?[tg)O%?rb £ I 0. 8601-
0. Ofegﬂaﬁﬂg orEh050.0¢ (g[’etrﬂ@lber@frarﬁ of hydtecdrbes hatvingy @b&inﬂg 2488
sour ce in the presence of an inorganic salt catalyst

THEYH g dgargeRrav @Ot G t h a boi | i ng range
d|
L T T ——
grathp nfla@phaolefnger graah bbcrofle bradaetr may Bé produsddt Hn cedais
emﬁogyrg%n%rglge? grgde%grog{lcq éfrgwlfp (gb&blr 5“ gigtr]q{g% @?u p efg?r?sn gfc’ 0.01-0.1
s A SERMTINGS o LN LN Skl e,
hydmcgrh@ombzhtb atb@ddg rasgd distaibnaegketiveem2®4003C havk} an alpha oleﬁns
In ce nbodi ne
confgybpbiapgs Ram i e B a0l DeSEans ar Pullo o4 erams.per
grath dFASIBEArBESWidDa BOHing Cardpd\destabitioRHealddn™®-smnicent  of
at |least 0.1 grans, at |east 0.15 grams, at |east 0.20
gr dAsome eabodiasts, theéxydgwcafb@nwﬁh@r : irgf rangeidisicinbiomnbetween .
20- Vdp%a\fg é%éf.%llgqgt_ld’ (gfpagfl% ! (Iﬁlgf' Iléé t%qﬁfegﬂ% {;lgubzile Bdanr}pcﬁegr?st NEF Last
0.7, tlakty0$, ac Bk @ at Rﬁﬁt 19(0 arleadt 1h4',dfr QCRANANS, InBihelerboliments,
ange fra 0001 rams, 0.1-0.8 grans, or i ]
the by ogsToNg Y crlhn% FiRge 3}?%&% Relveey QBT?-OHy §risea ppesight ratio
j t
of a ég}eﬁ} gﬁds %%Hglse%fonﬁ 'B%%ﬁ%é & n%ga'i@%hlgﬁxs%?q 8@2‘?'51 0§-3, or 12
A waightoegio of aB)ha otefias torddrndl. dublerbomd bheding optheatides and

R S .
of afﬂh@ i GlolBfik @R 'ﬁ&em@} okl BorE S fadlitald the Qoxg\le%s‘i(ﬁ{@f the

QI(guam of crude product. In sone énbodi nents
chroowpumenerhiabprodvesal Ni/ V/ Fe cont ent of at nost
at npst ,.50% 10%
3%{%fsa‘RFF Wppaimients, SnEpt s fdk SRR Br e beSasftostTh the
presend¥s afBRdrSanié Bedt EAIE nid: U@ﬁcelh?@fdé%‘éns Rah agfoﬂ!ﬁfQﬁrége
crude product, at nost 0.0001 grans, at nost

disteibution, bepyeen20rR9di°Crthgt ingluge gnmle@ns NLhea/lipear olefins have cis and
tran§ ?5156% goxﬁﬁ? g&%gﬁgﬂ% 1‘%.’[1? tg? EP&N%%\}FE&@@%?] gnf)‘sble R dsgc 31 ear

oleﬁrfs ®mh1019(ddlﬂ>le7bcgfdali@attrmo§5 0)4 11Qn5stg[(};‘lm$at mos% 110 171 c@ftﬁﬁB
x 10 5 ne to 1 x 10
embgfl%@ts ré%@fjlnlreﬁéﬁ 91§ﬂn$ Wét%élfa% doyhlbronds to ngaa olefins

withl@aGbiEho 1{89%1 N ﬁ%@ﬁowéoﬁf’@o Bl-18f Cf@%‘o 402 ot the

e cru crude
cerlt aérrin embodlments hydrocarbons havmg a boﬂmg range dlstrlbutlon ina

range between 20-204 °C have a n-paraffins content of at least 0.1 grams, at least 0.15
grams, at least 0.20 grams,-or at least 0.30 grams per gram of hydrocarbons having a

boiling range distribution in a range between 20-400 °C. The n-paraffins content of such
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enmbodi nents, have a TAN of at npbst 1, at nobst 0.5, at
nmost 0.1, or at nost 0.05. In sone enbodi nents, TAN of
W0 b@sossee product may be in a range from 0. OORCT/OSDINEH)42126
0.01 to 0.2, or 0.05to 0.1. In certain enbodi nents,
t he API grawty of the crude product is at |east 10%
hydseicafhens, par giasnsihydosatbioghenay hfrlnatrahgfa&ommlhﬁ) @lgeams 0.1-0.8

t han AP vity of the cr er
erarg RGP ke AR Sy Py, 6 S ita BV £ Right o of
the i@@tpﬂ@@ﬁnﬁt&tﬁ@mp&ﬁfﬁ& of@f mb6t 1.80xt ndyt $AME: BERWD), BERDS.0.8, or
the crude product has a taotal het er oat ons cont eént of

at mgpt (s troppthe naparatiins cogoyt ip sueh hydsesartzyss e nepseatfios egntent of
r.ud i
e QEAEERBAOGOLAN AN EEE HSE0 01 D AR S0y g parms
orOde(Dngrde)IberagtrameﬁSMda@%duaﬁ | east 40% or at Ieast 60%
of .the tot heter content of the crude feed

ThdD 8e18 & P%‘&tﬁ-‘é‘fs \péochlc& bas ajfotal HFVRe comtentrof ghmost
9094 g?/ﬁm?ttSO%’? 0380081 tﬁ{os{"?‘f‘ Uoﬁ&%’l&ft 39, Sl I(I /I‘éo&g%ﬂ{ of the

of the cru eed r content of e cru
cruderfeetl dn,cepgain egrtmdinadnts; thedeude orddadt 1n01m}esk;&r granmoftrude

procet BT o0 et aet s D> 6imS og Rt lor 10 g0t
Ni/\9F0iy wr@membaulﬁ@ﬁt& ahfcRlP 996&%&@{11&@ jﬁ)érré?arﬁ e eRiaP 5&%@% a

has, per gram of crude prod a sulfur content
totalrl&ﬁ‘g’ & efqoomnolrm)mmg@from Igx 465 gtamsaoc5051@ oamyy .’amao grams to 2

certain b e scrude product may have a
Xlonl‘%r?%la’ecﬁ e%rtamggoéfihﬁosgtmgﬁ% or at nost 80% of a
ni 1# 6g8e eﬁ‘n@ﬂdlﬁféhtsoﬁetchﬂe(ﬁr&ﬂﬁt h@eATANNGE a0 hlosOBB®Y, at most 50%,
content of thecrude product, 4’191@ gram of crude
r

or abyngwdY ohthy TieeN af thﬁﬁmde desglo A hgreavds, Pradudisy, @, @Uan

-embtgﬁi%@ﬁs 5vea§ ngﬂlsc%f ag m%gfll Gt e o, |5 t%?&? (C)ﬁng gl;ge Pb 5. Insome

e cruade pro ger ramo Cru

. embodinienge T AN of e tcride paodman@ey be @i thin@d @rbnOO 00btogr.8&O1 to 0.2,

r. 0.001-0.003 granms. I n sone enbodi nents, the crude
Ofog%%l@ét has, per gram of crude product, from0.05-0.2"
O 3 Bertd?h eAbO&iinkOiheg A@T%Oﬁfltyrﬁfqﬁ@&ﬁﬁ%grﬂaﬁct% & lgzgst tlb‘%

crude product may be at
higher, @ least 0 highers or drleant S0P igher thanithe A8heragitp oﬂihmemde feed.

s i A A i S0 1000 .

20. H C of the crude product is 100-120% of the H C of the
crude feed. A crude product HC within 20% of the
c r digjsorne e@bedimentsdihe studs provhict bgstaatiotal hefdyogroms content of at most
b e | cess i.,s .m
702 BT Bl 088 ok B PSR S Fol Tl Bhee 8 1o

certab@ einbegmmmsm}& crihde pi@dr.&t BRI ATBBlefoatdhec ot 6f 164k C0%, at
i ncl udes; at | east 001 grans, or from0.001 to 0.5

leasfg‘foa(%or@f leagtfi0Ge af the ngawetqﬁoeaom cppte of éhﬁg@ude feed.

0. ?%1% ﬂgtg';p%;}u%f eggpg%s B%J%R\Q C(%Eelfﬁrof%{ Odg’%gfl%g ’ﬂf(‘)’/ 0,001 at

most6 et afsulfiyidroncat bidths ciide meaal The sulfur content of the crude product,

per gram of crude product, may be at most 0.02 grams, at most 0.008 grams, at most 0.005

grams, at most 0.004 grams, at most 0.003 grams, or at most 0.001 grams. In certain
embodiments, the crude product has, per gram of crude product, a sulfur content in a range
from 0.0001-0.02 grams or 0.005-0.01 grams.

In certain embodiments, the crude product may have a nitrogen content of at most

90% or at most 80% of a nitrogen content of the crude feed. The nitrogen content of the
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boi ling range distribution between 200 0C and 300 0OC

at 0.101 MPa; at l|least 0.001 grans, or fromO0.001 to
w@285096w66 of hydrocarbons with a boiling rangBCT/US2004/042126

di stribution between 300 0OC and 400 OC at 0.101 MPa;

and at |east 0.001 granms, or fromO0.001 to 0.5 grans
crudsf proguit,gea gizon sf enmuddpmdbai Illlia}’I be namgst (sl gridnsit-t arost 0.003
het ween 4 C and 538 0C -0.101 a. In spne
srargot MO0k A TR SHAAIPELS, s G Py s R gram of
crud¥ REAGEE, 2 BtrogRNddhent a4 ﬁﬁ e Hb&m 800100085 Graéns6A0B01-0.003

0.0001-0.1 grans, or O. .05 grans. In certain
graféﬁ*rbodl ments, the crude product has from 0. 001-0. 2

napht ha.

oA e Sdieats i R o RER 08 e e procugt,fom

0. osxo Stgrﬁnsl 08 0A9R). 1 Dpragds oTBSEroBe) STRY BIG® opthe @hlel fasdREMay be at
ram of naphtha. The crude product has, in certain
mosg Ao i e tls. 2t meRh 100.000Wst b3.1% aymess] .40 lgene @nb_odlments the

H/Cgciﬁ cru@é 81%d9 90 QE()Q(! glnn%O -9 O"Pl ?ftﬂerﬁ/cpgf th8f ﬁxﬁi‘e egs In other

uct the nap
emlmdnnegjtsa mhedﬂ/mabm hmde PréuiRoze neoqar)%acsﬂthaﬂ/ms theQrik feed. A

t, 005 gra or _at npst 0,002 grans, In
crodlpdich PGB e Ho] T Eoaraior HAC MGoie DNk goREnt
Lbast f range from1 x 10 7
congdrﬁgérrls()h% ﬁg&fg%ﬁgﬁlg?gﬁgfsq%dﬁi%% grans to 1 x 10"5
gr dire crlﬁie)pradhmﬁ ingheies coropdnexts Miitila cangeref biting psintd. dnsome

aln ben e be .consi.dered hazardous..to
emtiod e Mol PR G In s LR T DO b, P R LIS 05 grarms
of hpmz,ﬁe@nscmﬁ 8 'bb1lﬁi%)faﬁ§étd1§tﬁ&kﬂdneof%9%'sﬁiodw dt Bfbst 20% °C at
certain enbodi nent's, naphtha may include aromatic

0. l(ﬂdﬁﬁébﬂﬁéﬁ?ﬁ hPhaems, @rcfrqn‘mrﬂ@é oy gramk otibydrocrsbyrsivith a
sl CCTRENAS, SULST BB 40 PRI s,

or floh.0edtd @5 ghanzef g drdcatbefn &ith Ardolidrgah @)@ stribution between 300
ene, para-xylene, ethyl benzene

°C qndépﬂy& 2 0 HO1 PP a; i9ad Aelsest Oﬁﬂétgﬁa,ms op frigt hPP1 toehhs arrens of
hyd%m%b@# fvitg‘atb'a}’l n 3 e&i&nb&m’q &t& Ah ) e 404 0,101 MPa,

pro enzene; - 2- propy benzeén
2-én bgdhe bmbedinmeatshitle coelezpendict Easepdfrygraﬁ ofcoidewtdiitict, a naphtha

con BN Biohy Fosroihed BA0TED By o S0 T e e

embBERALRRE thel drbdd HOREQ IB)@ OIS 1XY.D §Rens &l{pﬁf-btogtg‘?ﬁns of naphtha.
congeners of benzene, toluene, ortho-xylene,

In scrrmc amhgvrlhmets ';barnaph@w hatssa,t st Ol  geaness at Ilnestébl‘ grams, or at most

aronatlc u n.a v
005 GRREY Eolsfin b Fht EF it B B ipersin
emboAHIRRE Ko 0.0060 1C0. us! graa{sod 0601-D11aSuae br800dERO4 blgH of olefins
herein typically has an enhanced content of nonocycl i c

per gipwrfftcrede prodict ey swine emtodihenssitthe naphéhadrasder grasel ofnaphtha, a
vy AP 501 SEUEE R P SOkt

certaih embodidenpy; dduephiiasas @Bd‘nz%e%ﬁn@ént EHat thenaidt Rgieedble, Or in a
net a- xyI ene content from0.001-0.1 grans, 0..005-0.09

rangg foy | Xoer &rens t. by 1§r grans, Tpselocrgr@msmbad@t grees. Spref0®
wrarfd QT OL0 SRR, RIS HonSaPlchilfs BHLERE 0By Bhidd O hazardous

to hallée, thus a crude product that has a relatively low benzene content may not require

el

special handling.
In certain embodiments, naphtha may include aromatic compounds. Aromatic

compounds may include monocyclic ring compounds and/or polycyclic ring compounds.
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crude product has, per gram of crude product, a

par a- xyl ene content from 0.001-0.09 grans, 0, 005-0.08
w@e@awe1664 0. 001-0.06 grams. An increase in thBCT/US2004/042126

aromatics content of naphtha tends to increase the

oct ane nunber of the naphtha Crudes may be val ued
Theymeneryshc Hpg eanpords sirydnclude Rgbare et lp@tted]tq, henzshe.tiblgene,

rif 4% ERUL0E PR AL P ) 14 et B o

2-npetiny benzeoé; 1t hB-timethgs ber@enk] €53, y@heﬁhtfl benlzénee 1-methyl-3-propyl
ct ane nunbers | a ran e of

beﬂ%%{‘ © et ﬁﬂt?gpmm’l RpRgeENS: A eeﬂilﬁﬂ h}édﬁ@%enph%rethy?-z 4-dimethyl
ben&sﬂwurzejmwuafrﬁ&hwaan&eﬁfeeéth&h gen i gggo%gé hggt&{lﬁyl-z 4,5,6-

nber of the gasoli ne.
tetr@mgt(lml lmnmmn 1snp1towlbsrthamwehm stbsiittutbd sormenas toﬁbauzene
tol nurrberhgof ) at tast [sast 70, at | eas or at
olyehs Ythgry ef*ﬁpffle 3r>ﬁ-‘f§ﬁnet P s RRe eSS e eMﬁawf:h%
arom8ti¢shr@uded I 8 vhFieod QOI%%’I@I‘&Q p?@duc@Jan%%r%@ld AsIndi9

enbodi nents, the crude product has a higher tota
comnopaeisi Ehe evfe produtiprhguned @admnbemlamcmgylacaiba Illasrag enhanced
b t|o bet ween 204 0C and 500 OC (total
Cmﬁ%@%ﬁ?%ﬁgﬂ%f ggﬁe) relative to the total

ar OlREiSis emamtnts the dt8dd Sodhict hag) e grafi\6f KedOSEaE:t Of
the crude feed at | east 59 at |east 10% at | east

toluspegorgent Ao @»9@% Oé’%%ﬁnmyb%ﬁllﬁygrarﬁﬁ or 0.1 ff@ﬂr@at%@mde
proBGBYRDGcr bl AR, 0, AU ARG, 0Fgms

0.0Go-0.08 gramss, o0 DE40L08 graine Thotalde paphititasaped deah o8 efide pfoduct,
nmbodi ments, the kerosene and

T T e T
crudeOftb itk hhé1 B@r O%Iﬁﬁ‘ﬁﬁ cfrﬁd%raﬂﬁgd&(? Aty rr?l g@ @(qﬁerfc 91( P8 bo P09

grans, per ‘gra er osene
gﬂnaﬁdﬂﬁéﬁhﬁ&gmnmher@ﬂﬁhﬁ(hm@must_has per gram of crude

0. gl B iron oo o) phihiG GRS ipdsE tstines

nunﬂ’feii Hﬁthe RBpHhD r@ﬁ}d@ﬂ-nﬁy De SHREB baded 0B AR sGARAH aolik
rati o of kerosene to diesel in the distilTate,

potqr@la]gqf the gtaﬁgse (Fasghna pafentinl may indlude, but 8 not limited tcp atcglculated

ts...4 he duct
ool umble &P TR SRR BRI b G R g
octeﬁab aubérstina Gange @f 6535,0 THeGltalle u@bai ey gaddling téhis Qo deduce the
rosene.. I n certain enbodi nents, the crude

reqlﬁ?@@%fﬁ&? rﬁé@@%&hﬁfan@@&sedhﬂsoaawr@ f the-ggsaingr dmgertsfin
emBORIRSHRY 9}( e drlid @R RAL Hha {hla{slg%sﬁa{in%gfarﬂg o ég{c’ (?Ieaé legst 60,

gram of kerosene, an aronatics con
at legsta%s at least B@astat ka& 9 dllppicaliy, tht ottemsturbed of tlenmphtha is in a

ce [ ne t he kerosene has, per gram of
fan etrF gﬁg@“ﬁ@gg%%{g %s content in ar ange fromo0.1-0.5

9 r ziiﬁ@)m@ EmBB&lHithsthQ cf]u(ﬁ 5@1ct hak acl'ﬁgﬁ% a?%gﬂlq{ig?&g%nt in

freezing point of erosene ma
hydmamns iy bating mrxgwdlsﬁﬁblmﬁn bétween 20¢ € end 500 RE (total
naﬁi&ﬁ‘a m%tkerosen b ?nqgtll\?esto (%he tota? aro(relfgact)1scée Q(()entent in the total naphtha and

kerosene of the crude feed by at least 5%, at least 10%, at least 50%, or at least 99%.
Typically, the total aromatics content in the total naphtha and kerosene of crude feed is
8%, 20%, 75%, or 100% greater than the total aromatics content in the total naphtha and

kerosene of the crude feed.
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portion of the crude product tends to increase the

density and reduce the freezing point of the kerosene
w@eoosioerseoHf the crude product. A crude productP@i/UR2084/042126

kerosene portion having a high density and | ow

freezing point may be refined to_produce aviation

t urlBispBicregRiodinemss, theckeaessne am eanhihsgeny hase agptahpglyaromatic
con‘g)% %st Yorfedt irl Qﬁin%é ﬁ%gf 8'8o gﬁ s, %%'Ot()‘?-'db ., 0r.0.001-0.1

ment s, e-crude pro per gra
grarpspehjgramctftdnbl&ebsene)mtdaMphthfa a range fromO. 001 O 8
0.01-0.4 ertal n.enbodi nent s,

)
ol Gldq PRdect hge ok fralh orirleue ot a AR Coant n & range
frorﬁ @rtto@mlo ® raﬁ{s £8R%L0A-d:5 Eef'fﬂés r%)%{ 0bB8Dl3 Q?ﬁaégcgﬁgbgré lo.‘?ﬁ-o.z

| east 0.5 grams. In's odi nment s,
gramgsln gore gnizovioéntsisosekht Iano af berasdne $o dizsglémthei distillate, is in a

r _et rans, .0.3-0.8 grans, or 0.2-0.5
ran%e?inﬁg 4%’%811%3%?1% mr?eﬁ?%g’ 2t he crude product has, per

gr gMsBine CibAEi kR dfel

or am 51 8 i glr By fElorud Oﬁf%x&%% %@fr %ﬂrar@ & Jr@&gﬁroaﬁé?rﬁt least

0.0Q). grams3frefnaheve ¢ tp &@eraas 0ONbaLs grntssor Q. abo\lcg'mms of karbsene.

I r,oduc 0. 4- O
i o Yo OUSEL R ol af BRRREON B0 B Bh s o
kers3ehe d]n%ﬁiese.mﬁddﬁné@tﬁbal&rosféﬁé h89, 8 Shm\EBRer@bBne, an aromatics
aromatics content in a range from 0. 1-0. 99 grans,

contgnioiptdeast GAwrams ableast §. Jetgmanes. at lagssbiarasmsh daicaizin s,

e on S
emipRn Gl RE6EHThad1Bo: Ak GHSCRO Ih Sl s BB ¢ ranee
frond Y61e6. Stgjmans;louﬂenf@@{dm gmamser t ai n enbodi nents, the

cryde rodu%t has, ram of f@ﬁg{ product, a .
r edngeieiR SRbeANTSIS. AfTEaRE gomt gt hekeroseneaax bybelgw -30 °C,
bel(ﬁ& amBC’C 3t bEBHL-50 °@3 Aglr ﬁ%aSGQB P ntdht Q?algf Hgs %@%e 3kene

grams, at nost 0.005 grams, or at
rtgma@fﬂhe tmide pmdueirtbmtﬁ tnmmr@se tthaedemsluqumeduhmhe fraszingpsint of

the %r%%ngfpﬁgw@g)% t}ger §§C %t’ﬁgucto ‘i p{? géte\glltﬂéﬁger%sgn% p%rtlon having

a hifh 06kit) a0S 168 B8EZnDpoik ﬁ@ﬁb@re@ﬁe@ kPR dud bV turbine fuel with
enbodi ments, the crude product may include at | east

the %Frﬁblé prefiertigsef Gighalepsity andiow&ﬁ@zmbmmtrre nts, a cru d e

QH léglftea_hl %&ng@?en% ﬁug](s}gt&%a;gg{%:& ﬂap g%& détprcl)fusctc' a diesel

con@nﬂ(ﬁ@ﬂhn@a ﬂ&ﬁl) @12018 gRimC@EtfBdry 9101PRY gfHngn Iﬁfceﬁzilﬁ éfbodiments,

C The catal yst may assist in stabilizing the
the @‘F%}‘g 5afp PERgRM QISR 27 promabies eertteBof ahleats 0.1t srame rad dgast 0.3

grathd) oPLORES B T%ﬁ&gcm InleESinbdd: e 8L YiRbel TRY gep%gfﬂeérf diesel, an

corrosion, rlctlon nd/ of I ncred
arors@jza ICallﬁen)ﬂ'lnab'B.lllgetfr(ﬂB 0df1 gimm 013d@8 praneb)of 0.24.% gmd@

e 3&%&%‘? tefrﬁ]’gﬁ?dllﬁg%sﬂ&‘gs o Silg%%?%’rﬁéré&?ﬁ@,@@% product, a VGO
conﬂeﬂﬁh'a%ﬁ%esfr&w 01 QLI a%raﬁ@ (ﬁigr%gpa;&%tégr 6:388.1-0.3 grams.

catal yst used for tre
In C@tees embedipfents, the M @Qg @nntgmmcthe cmdppxmcdudas trmarahgd: ﬁbm 0.4-0.9

t t
erart 351150 { Bormicoel geaf S CuSS e 28 rPubembitinglisr e GO has,
per ﬁl@nﬁofc\a@@l %18 hroRaB63ch@dnt i Ataniss HERNY. ?-r()t@j ﬁ&st@? 8 rams, or
catal yst in the contacting zone when ydr ogen an %

0.5-@pugams.eed contai ning sul fur is contacted
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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with the catal yst precursor. The catal ysts used in
contacting the crude feed with a hydrogen source to
wee@doewet he total product may assist in the redEs20040042126
of the nol ecul ar weight of the crude feed. Not to be
bound by t heor the catalyst in conbination with the
mo Jel SR AP Ofeyams eLimesteD. Fbirenis) alrmess Dgterehs, at most 0.01

f
e TR Bt Dl oR ey 800t h 0% Ml A e e
produgphad) ast gramofppmnizirsdich drhﬁd@eaé(ﬁhatﬁﬁn a k68 mloa$0.000001-0.1
cat aé(ﬁ?tls ﬂ%]at may have Lewi s base and/ or
gragp, {k bV §FaBss OB]r Qﬂé 48 of RO0a0tgremsy st s
desgishRe ‘énﬁ)%ﬁﬁhé}rt Hﬁ?& %Jﬁﬂ&?de Et}]gas‘f Qggh%%toé %

a TI\/S catal yst. e ata yst “i ncl udes
catalysat Irwmemm@)chmbmta,rascmdmprodm ahcledds ffiome greEmr tHahEE) grams, but
r s_of [ ppl i t|on t the transition
tess R 0L Ereptoab R0 BB o @@&ﬂ Bl cerama el cgglyst per
grarﬁ%@‘bﬁﬂe it Bhe MRAIGN tmaS’ffasﬁglem "sfaﬁﬂ%ﬁ% LS cﬂﬁ A%M(ﬁ&t cﬁﬁ}ing
the total weight of sulfdr in the cat
trangparfagion fnd/hetreatanest mmmpemafacmme&uﬂ"h@ catalssttmzpy mhiblltworrosmn
. an rom 0. 0, 0.5-10
inhipf el B B B aei P aebngig® B siioe R Ry orude
procaitk fhaf incheied §ﬁléé/st a pBelionest tﬁbycaﬁlysﬁ\' |‘t%3f_§rth§| p?@éé's% to produce
Publ i shi ng Conpany; Ansterdam - Lon - New York
lubtgsgpiprangfer othwe gommeegial @rodigts. | n cer t a| n enbodl msnt s,
th C of at
el“h-g\@ta?ﬁi ﬁgéﬁ%bﬁ(gﬁ{meﬂt A:t*édc%tuﬁﬁ %g&s p t&e greaﬁ%{:ﬁé) &ygré)lgen
soullce asproﬁu&chg It(ﬁﬁ]BprOcﬂucm Ry Qe afigle bdt@l@ﬁl dria@lurality of catalysts. The
talsulfi gram of catalyst. In certain

itheedn 1catll%mzﬁ(/§rsé B¢ g|c§1,t§}(ysh]§§cur§grth@tr1&ﬁqrﬁzprted to the catalyst
il o SO i AR s

‘ Wltlﬂﬂlscataefsgpramsomr 0.-6- 0 8 granms. The TMB catal yst -

ude e ;more Siti ul fides.
glfpﬁ cgédyg? I{SF% H%?Otni ?f efru e?? alsl}ygrq‘g&g source to produce
the ﬁ)@éﬂ?hﬂﬁdﬁ By 688t BIrdiueSed of tﬁgﬂd]é&ﬁar (Weeht of the crude feed.
Ni 2. 25Sn), bravoite (Feo.7Ni o.2Co §§
Not e ke hewid by thewry, the Kptelys58sonpinatign rvmdqcﬂan h}/@mgem @u(oegﬁey

reci BRSSO AR b bt R it RGOSR s pesc

(Le\@@lﬂgﬁe QSBrénstddhEéxk@ Habie) {fde=epaBeae compSientah thd @talyst.
? Fe 2S3 chal copyrite (CuFeS 2), troilite (FeS),
EX&W gst0d et §fs shat mayhane Lewis t(ap@ar(q/or)@@thgd—Lomy base properties
inclfdelchlal t&%&éﬁﬁé’&%‘i‘% h.e (N 3S2) or vaesite (NS 2). In
sonme enbodi nment's, e TMS catal yst includes one or

nore sémeasbbdiorentspthalcatlyist isdeRME rabrbi Tied TS daftaﬂﬂt includes a
ne- e metal (s), zin

al ka] i net aI.Ig;% al kal i éieh
com DB BHISA i i kU d1E HscorbosReOHbS application,
welélﬁ'bﬁméstﬁanbﬁmn 'rﬁbtaclgﬁﬁid‘é mpadi 'l‘fﬁl\gtc%‘tja aIs ﬁrdﬁﬁe?rﬂhl%g\b?%d&lﬁg the total

general chemcal fornmula Ac
weight of Swdrapsitiah lnmml(sbrm the totall el ghmfseﬁmt in th@d:a;hlyﬂr Az derhic

rtiq R R FablcE T PP GOIFERee oo 05 1-5
Exaﬁhble@ of Gafsitiéh mBtaPsdl AAGEndyY B Poln®id Gndreanic Rulfhf CRntisk
Edlted 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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atomc ratio of c toais in arange fromO0.0001 to 1,
0.1to0 0.8, or 0.3 to 0.5. In sone enbodi mrents, the
wWo e@smsteson netal is iron. I n sone enbodi nent SPCT/I8200MB12126
catal yst may include generally known al kali and/or
al kal i ne-earth netal s/transition nmetal sulfides (for
sulfades st sranpefrqatatyst-e I qertpiny moﬁymemta,gh@ M Sceialys hps, per gram of

hl. bar t
C&t%%ré fof:an ga%ﬁet ogégg%}: 518# g%ﬁ l%c? tng %l(r)%lag% %b%§)999
gramgH2H0Z) graina s@ne0Sdradsment s, t he TI\/S cat al yst
i nc d@}ﬂ onlt repared in situ. Bartonite
JE%% SE ulc s BRe pionare teapsitign gacta)\suiiides.i Examples of
trmﬁﬁfoh%ét&lesulfmg H{cﬂqeygﬂ{lﬁ{d@xﬁ& ﬁgﬁﬂg@g%g@g% hﬁeé ansﬁydz 25§1 1)
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0. 00001 to 20 grans rans

chagppmtp ;ﬁ@ul?e&mtt@nlnta I(quSe)r pyre (I@a’s@mpynhottth éFéI'(Iv@Sc(atieO 140901.17)),

S rials that nmay be used with
hea%éa’n‘%}% @g%séfgfp ae?l c@gé refractory oxi des, porous
Ccarlp@Bmerhotmhdnts, AROTNINRStal B in¥luded bRSort rﬂ@feﬁ%smbﬂ metal
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kal |
sind Pt QA RS 2 KRR Gk SIS bR S crpapi p e

genemy clentitdifornanie AQM 9], cint widols Atrepiesdied @lkali metal, alkaline-earth
sul fi,des, binetallic alkali netal-transition met al

metal priinge & rRFsRRE ajRneHeR mefal hom Colvmpst6al 0 efiihe Peidedic Table;
andtSr RARSI qﬂ[h B 1208 1088%0 b?{ in'¥ ?éﬁ%ér ﬁ&th@{oe?g or%?o o2, An
y di n of 't he

determ ned using x-ra ract| portTon
atoraickatié ofietoad 1(s31) acargpdroem0,0081 kal,itnketos®s tdr 0toa).§ S)n some

c onent c co anent and/or a portion of the
emt}o:aﬁjﬁ%r}% nl&qwtr ¥ §8%conponent of the TMB catal yst
Mayln sbﬂe%ﬁiﬂiﬁd@d@ﬁ%dt}ﬁelfmg 038/sPMES HMuR DA af &
Coana,SItl on not detect ablcg %7; xrgy dlff?gfactal ggﬁ&@ﬁ’%! all

fose

liegreasth metalsGrassisinon oitatsnifisles oy etaaiplé, bertpaite (KaFesS,4),

rasv‘éé}lﬁeq Rradm) PRt ey Ch N E DL e Bl 26 o

(K. atezmtzszq; B8y, @id/smslyottdd MaFeabs-(EY),)100sdne @rhb@dlm@ﬁét the
In narmal practlce the particle size of the

TME W@lyat plydeshariontte peepated i situr NBartanitg [pyeparag injsitu may be
S I
R e Pl RSN g S TR W
TME icatalystinrtjromatiedodesziibel haaeinm xt ures thereof may be
prepared b Xi ng.a ficjent appunt of de-ionized
ﬁgﬁomse e P’@Btsa%ﬂﬁ\(’ stalystpanyiclidg at mestad> Srmgeat most 15

ol S B gy SOLATS I Bl

Typmﬁyah@@MS caZalyHt hasifrbmr{hterS grame, (a0GI0Atte 20 2kams, 0.0001 grams to
L TN X N
mat&ﬁl@ﬂwtlégy Bé:‘QseQQvMPthe TMS catalyst include refractory oxides, porous carbon
materials, zeolites, or mixtures thereof. In some embodiments, the TMS catalyst is

substantially free, or free, of support materials.
The TMS catalyst that includes alkali metal(s), alkaline-earth metal(s), zinc,

compounds of zinc, or mixtures thereof may contain one or more transition metal sulfides,
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forma transition netal oxide/salt mxture. The

transition netal oxide/salt m xture may be cal ci ned at
wa@2aosopwsat ure rangi ng from 300- 1000 0C, 500- 8ROT/0€2000042126

600-700 OCto forma transition netal oxide/nmetal salt

. mxture. The transition nmetal oxide/nmetal salt mxture
bimeiligalkale meted-dransition mptt ogfEdes, bigher valencedunsidn metal sulfides,

trarsfo BB sl Brurdl BeRUFS 08B Rincl YR OSSR Y2 ifon. A

OW ra |C|en

portoc ebthe atiali mietsifs) hyﬁpmﬂ allkalﬂhh-%aith afesdl{s) esmp@ieat, zinc
oxi de/ al salt nm xture, ﬁ‘él may be added over
COmPYNERY & PeFtiopide ‘ﬁwﬂm feet@ lidegospnongnf ofgherTMS catalyst

maPth g&ﬁ@%ﬁbdlﬁéhf o ?xfﬁ’sl{n‘? ia%] 8} 838133‘1{8{? @orﬁrReo‘gﬁfb?lqlot detectable by x-

I'nternmedi ate so ransi
raydEffratuoﬂ-tybdumy@ﬂ addltl on may be perfornmed at a
erat ur 35-500 0C, 50- OO 0C, _or 100-300 0OC,
SoRsteabogudts, el merais et e TRt apf oL punygres of
crysﬁ/ﬁﬁne partieRO Yl the ALY @Qﬁfﬁﬁ%@ gd%ﬁfcf]é ﬁ%’&f ét%bsﬁf HQEA at most 10°

reaction tenperature sSel ecti red uci ng
A, qfﬁmqst 10@Aobr atannst #01dh. dasl,orraawrmcé thwpmamb smzfe dfehhmlystgllme

d re,the | solid is often
%gné‘%g Ié&a%@ga%tv%}ntgﬁ%er IE%E"? gtﬁ ﬁgé of the selected
t r arte TVStafilfstthaPicREes RSl HREUGE @Hia'ﬁh@-%&%ghl@fa@(sﬁ Qirlc
may, in sonme enbodi nents, be passed through a 40-nes

comgopyes of 2ike, g pikrares fhsread maprhe nrephiekbly miting asulfwieat amount of

L S R T NN T N p—

Colamnsb+2emetahgeboitse(Of Coluhingr 2 metd] bk&a®ls),aCdlamas | @ metal
ral the evol ution of heat and production of

con
ace e EHDORAIG ZGECEaE. ARg OXUpicaty BIXEHPYdgteof m'a wet
r o
s 958 TR RSBS00
formpeittansigon areg ovzhdstsallt i tiuoen SThef trambitioa asdtal D@l ndikture may be

cal SR At e foms 2ot g R AhORRh B o Q095G torform a
tranBiBb¥@Ral LRURAR 061t hBRuA0GHE %anﬁﬁo@%ta:f QQlder}letélréalﬁ C}H&tule

enbodi nents, the diluent is VGO and/or xyl enes
maycksrisaeied withythagen tqof@unatrredmmd mtvametdeaje sajd. hl;&wradgmn of
hydisot%eg mda% aan%{* nraecp 9] c}v%];]aé%s Egﬁ&t%ﬁgﬁﬂ%%@xac%gs %Bount of
hydfﬁgleﬁ% thie-tRdsifioh afétal bRrdd6n el sefo mbased Hyard ﬁniﬁ?'lﬁsad@éd over

Colums 1-2 npetal or zinc in the Colums 1-2 netal
10-30hqurgpr 20-4@ haws to thatraayitier aietal exidefmetdsakt auixewd to produce a
reddcgctl ﬁ{tgﬁgédﬁ%ce S(ﬁﬂl th% Jlau&ég %lﬁqﬁénlﬂaq q}aéag ESHE{&a"i" @ﬁ{ofggl{l §ddition

ncre

mayrimmfbrﬂned at 4 teﬂ@lerahea'péBaﬁOO éC,050 2@@9(5% 100,30850; 4&Da total
00 OC and muai ntai ned at the

pre s AR RS P 1Ehob e oot duction
tim@tedc88S {erry%%raﬁ&‘é r &1@&9 bf%lfgé’lﬁ%ggse pfégg\%le of I 5@%&% GndBr flow

mai nt al ne or 15 hours ours,
rate lof mrdsicingfgne nsddgaprapgretthe irhernediavadodd is uftémcthaﬁgdstgrelatlve to the

r.eaction era ure, thed [ u nt cat lyst. m xture nm
absqjyte ogsp 88%1? lgcte té‘i’lhl?ﬂ@ta fprige i P?@ﬁp@r@@fbafeeoh may,

in scifle &Qb@&neﬁfs 5@% %dqngu%h hagL Alésthasﬁ&/ervﬁ?g?c{?ﬁﬁ%apfor&he

catal yst fromthe m xture. The sulfuri catal yst may
be Thsabditced iritermediatexsofid mdy einatemesialie raédefdtomltoh(afor example,

d dard,t echni ques and
100 ) S ST GRS 56 P SN P v at o
rate 80 rAFR theRBIABE of BEat and production of gas. The d11uent may include any

suitable diluent that provides a means to dissipate the heat of sulfurization. The diluent
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hexane) to produce the TMS catal yst. The TMS catal yst

may be powder ed using standard techniques. In sone
wensassent s, the catal yst is an inorgani c sal PCT/US2004/042126

catal yst. The anion of the inorganic salt catalyst nay

i ncl ude an inorgani ¢ conpound, an organic conpound, or
mayyingtude é@lVP‘lﬁé mabrfa botkirg fange diatibutions of as kaal mﬂm atleadd S0 °C,

o 5 BT g A B AL i

betmaﬂ0085ﬂ0f°0d €50-400 k@ dr 208380 °@C 8t resembbdimlehts/ ik Alluent is
metal formates, al kali netal

xa 8)5 al kal_i
VG@WH walones,| Rulfur sempannds inseds, butarp spblinted to, hydrogen sulfide

n t
andf¥ 3bl S odhe BFhhor AHARESIE Som BRI i BREE Rl o
mole¥t, aJrSOsnd)Ib?/dj 8s50 mble% i1080aasle¥, badedlonabeiales 9f Columns 1-2
kal. i neeﬁl 1t:h rret oxal at es, [ ne e rt h net al
metphOr AcR thep %g&ef% s%?raqmcp@ﬁ? lapnﬁf ihegpduped

1ntehﬁ§‘d1§t@ fsohd he ﬁﬂh&t@@rxﬁem&@&%@%%%@#@ Ct%_‘[%@ululﬂg tniRfufe 9% be

limted t m xtures o
mCIKIBHZt%ﬁ&EmUd NaGHitdcmpdrRofH L 2080 ROH2 83-861) °C, or 300-400 °C and

maig W CSZ%%M%WH%@W ours, or at least 10 hours.

yﬂﬁgﬂiﬂ*ﬁgﬂﬁﬁﬁgﬂgﬁéﬁﬁe ¥ hin@idB bl £hélrs, 10 hours 5 hours, or 1.5 hours.
K2CO3ZRb2CCBZ 2C08; K2CO3ZCaCOB8; K2COB8Z ZMgCOB

Aﬁ@é@@@@@émﬂevmmrem@mem the M(MEQK@EBYst mixture

may R R R R A e B e B R TR 309, or 50-80°C to

fac1K&€EQBZ@&€¥BfZﬂBS Zﬁi@%/sKﬁ&mKé\@lmmggﬁIﬁmzed catalyst may be
ZMgCOBZCs2CO3; or Ca(OH) mxed with a m xture
lsolotfs KoexmeBY tios 2tmosphere from ﬁ@réeluéngrﬁmdgrd tephiques and
Vs BERERTL o5l AL Pl e 0 e o
hexhnet) o profuceathe TV eatalgst. tThe T\MS gitblysf mhy bérposdlerp®usigyg amdard
[ nor ganic salt catalyst. The inorganic salt

teCh{l U&¥-yst has, in sone enbodi ments, from O grans, but

| €98 568 BmBofin MR cafdi PQ%% HPLa19

0. 00001- 0. 0001 gr ams of AT umr%?:agéﬁl St a e guion of the
inorgetiig kalt etalystmpayunelugde an gmmuf compmrugé,mnmrgahdz compound or

YRS il 5 o ERRGATB e AP ARPRA R, gt et
hydioRédes), @@kaaﬂmaﬂakaydrlmtaa&all%étm ARidad, Alkaf raRaIGRE, Atali metal
| east 11. atomc ratio of an alkali metal having an

aceta%rﬁlltalmﬁaleqxwe%ﬁlkab aetal farmagesalkali kgkal prwwvates,rdicalingrearth
metﬁrbaﬁ)toﬁg@eg aﬂ&ﬁm ol gﬁgaﬂxgcﬁ@gﬁe% ]aB(a 186 %grt xrneBaJ? gy{irgaaei alkaline-

In a ran e 1rom

earth\lhﬁml hﬁl&ldsnﬂk@&m&rthahdtal%alfﬁley SilkaNAS-chMB nietal BBt &tes, alkaline-
al kali netals. For exanple, the inorganic salt
eartl geg| gxelaigpalkalivpsadh ostal forgrtes oelkeline-eseihaneal myruvaiag, or
| with the ratio of sodiumto potassium being
mlelﬂn&aggﬁhgfe fromO0.1-6; the ratio of sodiumto rubidi um
beilmggamc salt catagsts ineindd, Bt Gre mon dintited t6,ahixoured of:

e BT I P S5 R g PRES L e il
K00 A CONEALO;; MO, 0/K,CO5; NaHCO5/KHCO3/Rb,CO;;
LiHCO3/KHCO3/Rb,CO3; KOH/RbOH/CsOH mixed with a mixture of
K>CO3/Rb,CO3/Cs,CO3; K2C03/CaCOs; Ko,CO3/MgCOs; Cs;C03/CaCOs; CsCO3/Ca0;
Na,CO3/Ca(OH),; KH/CsCO3; KOCHO/Ca0; CsOCHO/CaCOj3; CsOCHO/Ca(OCHO),;
NaNH,/K>CO3/Rby0; K2C03/CaCO3/Rb,COs; KoCO1/CaCOs/Cs,COs;
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potassiumsalt with the atomc ratio of sodiumto
potassiumbeing in a range fromO. to 4. In sone

wensassent s, an i norganic salt catal yst al so PeTUSIIes042126
nmetals from Col ums 8-10 of the Periodic Table,

conmpounds of metals from Col unms 8-10 of the Periodic
Ko Caivig COniitbal ©:s; 1k 610:0d G/ (5200s; toh €aféek)adixed Fathl aspixture of

netals from Colunmm 6 of the Periodic
ARRERET R

tures thereof. Metals from Col ums 8-10

| NghyeBe eRbbdidtents) He ihdrFhiiedalt Gatall §t%nta[ﬂétdﬁ @MHistN0001 grams,
cobalt, or nickel. Metals from Co i ncl ude, but

at mst0.ARE stamsi ered mast 0O heeamLh lithigmy, g@l@w@mi 26 ithe; Wipight aflithium,
per F%g?gfgﬁ S&E@? q%}[@g]‘&s’“ YRR 1h&%51%@351{: ca%ﬁggt h%?tlﬁl gr%% embodlments

from0gfkahs, pat legy thnn of01 lgmng A00006E-0.00 Bgaaln)@ br 0. 0000:180 a0 Ngrams
enbodi the inqgrgani ¢ salt catalyst also_includes

of lithpugy cag%q%% a§ the yyeit i UmoPes g PERIOTEARICI St Rtal y5h
Perj, ngltﬁn B&me%@tf %I}] ﬁlg:ré sgﬁlc‘d%skgmcﬁ&?%n Ultqele%rgxﬂ&te AR

not Irmt e u m num
metd)@ltptha'smomderen alkab xeda svitinad atomid atvhben wf atdieate 1 LiA2Qkomic

rati SR A A L SO C O 0 Tec 2k a3l g paving an

atorh§ nuhﬂ)ef?%'éﬁt@if maﬁmpqqlsaﬁféteﬁqboafn%tsogsdag é%%sﬁr&!ﬂtd Plo d1>o 0.2 to

free of Lewis acids (for exanple,
6, 058 Yo 4th¢9tt1@jm9rgmg¢ sakt |Cdf91y(5f las ter @npi%e aliegiDmetahe Fpraxample,

the in; ﬁg‘a%rp C es‘glt N%% Ic’% 5 gsa%%géqg a‘ﬁ%ﬁﬂ%z %Ii(f ru%ﬁiéum with the

© ratid GiJodAmM Iﬁﬁéskluﬁﬁvelﬁg)ﬁi iaRge BB @[%m}@fraﬂl@ﬁf ARG teSAbidium

catalyst:fromO grans to 0.1 grans, 0.000001-0.01
beingip ggangsrqm Bdo 78 teromstig o petagium &) rybidinadeingsn a range from

o FOmp AL S RS g

potaBsinsitsell withvhy at@eiid sitioast sediumi tstpotagsiuintteigoih.a rafige from 0.1 to 4.
in ani ¢ sal.t catal red using standard
3}% gﬁ)f&%@ 0 S}Bn@x%%wégan& S&B%@B&P @%uﬁ udgs mghpds from
Col&ﬁHPQJT%Y tH%fPehB&lcClaa'b?é ¥&ihp &?iﬂ %?n&%ﬁ@f(&ﬁ(tdiﬁrpﬁﬁs-w of the
anple, mlling

standard m xi ng techniques (for ex ,
Perladlld/T@blepmletaérﬁuzm iiplumh Q of ttl’ml?er@d@ofhbtke gomponmisrog amaitais from

ColGRTRR b AR B 3Rt sy SR o e Bl e
but 4r8 @bgmmt@d €0 HBRSutHeRItS RbYAN br MckélUNetalt B nS CbMAH 6 ﬁﬁlrhde
be renoved usi ng st andar d separatlon techni ques to

but gye sgtiimitedite, Firongami wolyhienuemtoaiyngsten] i saomeembodiments, the

L R R N o -

ofummﬁxf:taad:atam@tgam c salt catalyst. Exanples of
supports i ncl yde, but are not limted to, zirconium
ox ileigertain prabedimsRisdide IRRIEHES palirRatAlY Y also dnaludes upata)oxifles from

Cohm{ﬁisr PE%&/‘& @olu‘ﬂg{"m Qiatge 9@155@9 'Tgble' Mta1® ﬁjogleColﬂgﬁlkl% alﬂ%lude,

oxl de, ziI nc oxi anti nmon
but me xbtilisited togbeoh .or lalmnﬁmnrﬁ Ndndﬂnmag teSamplas bmegabmdes include
sal t ums 6-10 tal and/or a conpound of

lithipsg, %L@%j@q@w preide e20), calcium oxide (CaO), or alumlnum oxide
(AL O3).

The inorganic salt catalyst is, in certain embodiments, free of or substantially free
of Lewis acids (for example, BCls, AICl3, and SOs), Brensted-Lowry acids (for example,
H;0", H,S04, HCI, and HNGO3), 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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i npregnated in the support. Alternatively, inorganic
salts may be nelted or softened with heat and forced

WO pooasaiees onto a netal support or netal oxi dePCL/PpIING/042126
to forma supported inorganic salt catalyst. A

structure of the inorganic salt catal yst typically .
fromilegramsso Adndrame 098] -0g8 rgremp) & ,0-%98%&0@5&@@ of2) halides;

determ ned, te rature or | fo o(-
0o o G BB S el SRTREAICE, EPRSRLROO0 s

LewisRRIEaN) Bropatkd-1odkRhol8s; ofBymbaaegetheiéor der ed wi t hout
a substantial change in_conposition (for

ex | e,
wi Theinorgricsalisstalysomaybe Preates ysjng a%te%@ﬁmn b Oby
theory,.it is _hel.ieyve t ' i : :
exanligh sitd aREHREt HRESDeREn (IS RRASAMA Bmbined using
stand@d Wﬁmgit@hﬁ@ues (fbeedaaiple, aellofg andér ipnbegangk lnaither

catal yst increase. As the jonjc . distances.increase, a
embediggats; MOMRARHIOTPOSIIRDY ?'rﬁgiéﬁo ClIRT S‘ﬂﬁ?“tg@rr SRATEE watdr ora

suit 1;Dper &ggﬁ ts@l@eljlt?%r %ﬂﬂiaﬁ iﬁtﬁ'g&nig ababysfior/ @R ehiRlired CTHRSSlvent
Pre’'sirface of "t he inorganic salt catal yst. Permeation
may®e refevel usiley ftaretirdsegiation jathuigees toguodise theripoxganicisalt
inorganic salt often results in an increase in the
catakysht act | ng area between the inorganic salt catalyst
ang, L8Ge EhYe8inleRRInBAGIR salt16f ¥ HoRGRAC Sediidagyst Afky be
increase in contacting area and/or reactivity_area of
incotfteated dtg asimpestiotfoma e ayportedanorginie pali ¢asalsds Expmales of
ield.o r ude odyc limt pr ct . esi :
suprhiB o Bet AR BRLe, PO R 8 s It hideE B
oxideNtifafRin® bxide, @aﬁﬂ;ﬂsﬁq, bRMndhi, Werhenis, Heonseide, piokplodide ginc
of the crude feed. Disorder of the inorganic salt ..
oxideatatinyism qide, artaapmy exide GRA BHvYEIdhergoL. 8g erRg sMbpdinents, an
. and/ ormohi i tv) (! L0 | BBt 110dSal may b
imorfie QLI £ Fhe s R e EC T 1o Sl may be
imp¥donbial it feReppdronAltematielydiddrpardt bats mast eomeltedorr softened with
conbi nat i ons_t hereof. a1he use of g@P.ﬁao detﬁ[[{n}ne ted
heatemdrfaroed in 879/ @iconie a gigtal FYRRCET QTGRSR HERPPY, LQLog™ @ SUpPo
. . 4,626,412 to Ebner et al; 5,039,489 to
morg&[élg\@}e%b%?ly%t[.; and 5,264,1 83 to Ebner et al. A TAP
sy sA efrucray di¢haibbmaniedalt caalyM tybicallyTbedenmss gilognogenous,

perré;g%:lgy’ gr ;Slf?%ﬁg Ifl%anxgeé?srg?ﬁ%detegﬁgﬁl u@? ng %a%%%ggg%ér&%e when loss
of op@er38urd gbth(@) %aﬁﬁfst 4RRRPE, TR indrd¥aat daliGataBitsemian beconange

rom 10- , Or 20-40 0C, and at a vacuumin_ a range
disdrdersd Withodior A®stantial changs ig coBPPSitiohdor SHBWla iUy

remai.n copsta Lof _dincr a. f ' i .
dechiGpriBoR Shpe D, AT bs hAHIIRASeAS, Riseledioihe Hofmic sl
catdl i3 bEETES: i dRGeredimstiRy whee distanees tuowegarivns mah lattice of the

catal yst is neasured. Exanples of gases that e%%'d\égd/ora

. C 2 g
inofganimsakieatalystigeiehss. < the (G AisERCISARIERTS: TSP
nonoxi de, carhb Laxi de. i HoXL4b&Sh
bR 1 eesr B A U PR sl ko iplealoFhoth e
surfaB6 bEMS Sorizif Bt @vaYsit Permdationof the crutterfgethind/ardiytdrogen source
catal yst is detected is considered to be t

: . ( e
(hrrsivgd OIS R FESEITB HOPARICa L Pl igp bebveen the
inoR B8R . SATdRTRRA fso@e.l AhlifGédsom
1n0£%a%1ecmn§%ﬁtcg1!§f§§g§ﬁ¥t§g%u{dﬁg ignor gani c 'salt catalyst
contacting area and/or reactivity area of the 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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-maybe detected over a range of tenperatures as
determ ned using TAP. The tenperature or the
WO eowpesmbure range is referred to as the "TAP PCT/US2004/042126
tenperature”. The initial tenperature of the
tenperature range deternmned using TAP is referred to
mobasy) ey baﬂetenmnecmﬁng DiSermpethads daic confeciviiy perpugaaent

hi.bi by. i norga I
'g;gf’ ’CY'}FH HSP#{OH S %r (511 Lac 1%héne§ﬂ(§d@ é(lséo?l}xbgatlons
theré er ature range from 100-600 OC 200- 500 OC, or
300-400 OC. Typically, the TAP tenperature is
r aflfye ufe ofT 4D 00 earmuigs characierimtice ﬁ%@?aala@mssdeserﬂ?eﬂév Ll Patent

Noscgﬁyfgi i g)%\ic’q gf{-ﬂi 23{5:0%9'4@9 't@@ie%@@é & faf aéﬁd 5395@&8'35{05&9{6?& al.

ons,” but at di
A ThPIRSEmAtHAESe obthigedBoni Mitle Tdchhblogics (F dast, |1\dmssour1 U.S.A)). The

inflection associated with the emt
TAR mﬁmm@mb@perfweéﬁ@éﬁewer%t% 1848% frwpggaﬁ?ﬁ?@éﬁ)%@@ . or 60-
400%gh 1‘& }fe emaggé ¥ro r]f\i)ef(?ﬁb Ccfrﬁﬁ@ °Slahyat é’(/z%uufnhﬁ a range

es are nera 'ht | y associ at ed, and
fronfi @ Ixela)slé t(Df Xi mﬁsorrnffhe tamhp&satmganasremam emstainhaitd/arigerease as a

i AP LIS LA E L SO R L SR, Lifsion
fronf'i‘ 'Er% lﬂﬁfgaﬁﬁ 39 l:%&r?gt d& theB AR L. OE)tlﬁﬁplésSotha%Mh%vaﬁrelfﬂmS the

crystal structure. Due to the
moﬂg@me salt cutalastsmdudﬁ ¢apbon esexidn @m@yn idépxigken By ¢oRen, water, or

m1xt§frgﬁu%1r8q%ggtr r@%;rﬁ;)gf’agqre g,{' WB]&HEP éﬁ:ﬂjec?lén {@5{%{ 19151’6:9?62%?%2{5 leQB1ution

frorR thd 1981%aﬁ% dhRtatdRSt ik AbRaee & donsidedds be thé&élﬁﬂerature at Wthh the
crystalstructure’is typically greater than a quantity
inoxghnic sals catalystdrecgass disprdersdd from a highly ordered

C5The T AT, T PRSI PSR o

amay‘BBé Het6RbBb Y ta rBBYE dfeerﬁbaeuumdis IdBteﬁnmadl geing @M. SthedGnperature -

00 OC at a heating rate or rate,,o

or tb@te@frmfeﬁlgg r@@eﬁg regeraqu to@s gﬁ:t Fﬁtwa ip%p)ilt}ﬂiteé?perature

of tl-le 1¢ % s eMb% W Qerefé%ﬁ €dad e dndfihii®in TAP

to ro mtenperature and t hen
nipeﬁth&a‘”a second t| me. Transitions observed during the

felntr }S“l;ﬁ Q{g@ttea,gg%g%ge[ al %Jéﬁgtg{ 5 @P{tl %g%%%@% %ﬁ%elyﬁg suitable for contact

mtﬁ%%&&%%écﬁts iye TQAIP fehBehfat rafe Bions 0)-600 WS004300 °C, or 300-400
exanpl e, easily observed heat of dryq@eg of a noi st or

°C. hji;zlplaaltg«;i thedProP eermwyatg@rigrraa rapgoEenr 50 spiee
i cal
em%%}f IRy %’ép 1&:8%6 (?IH%OS&;)@F 89 %uﬁgb nggellélg E%l't Eétgl?@ts ARG e&HiBH gas
1nffé9t'i(§rﬁslﬂﬁ%gditfﬁrérﬁQ"APet@fnp@Fauﬁ‘dﬁSOCI ation of the Sarrpl e.
Heat transition" refers to the proce gal? é b
whefhomdeniguieras Iﬂlﬂslamé@tlfah@ﬂé?tloéﬂtaéﬁﬁé?wﬂ‘?ff wit elf‘éltl gas may be
0 ardere
o ST ST P S P S T o

stridd@e Pho ESSartidlad ard genyrallydignlyrasbeeiaitd snémléasc ofitoosgenélacules,
a structure becone nore honbgeneous when

gasearmyepmbinationfatbeieal domythe SHYCHIS CBBESS FOEF §§?r§Y (tht 1§ gipge
heaggblﬁ adl or}%léc’re&l Elggtah Gl G09bnd 48051 zisls?d?atecﬁ td &¥8h loRRF 8Adttdngly as

ccurs over a range of tenperatures that
iomdhifa ﬂfg&l%céﬁéredﬂml BS@:turEh ®ueaoerlatver ena@ssociation, 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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tenperature range at which the heat transition of the
inorganic salt catal yst occurs during a second heating
wa@yobmeies4 referred to as "DSC tenperature”. TheCT/osme4/042126
DSC tenperature of the tenperature range during a
second heating cycle is referred to as the "m ni mum
strudDGE it opivetppeatt thathequantiygdhons andlar sastehsaged fragya highly
exhi bit a heat .transjtion in a range between 200-500
ordegRel CryHE SHEEFUEEL 2P BB | n an i norgani ¢ sal t
t hal sROERHEEmERR! OBk 6f gidddcidtiah off Hedfotghnic salt eatalyst may be
relatively hormgeneous m xture, a shape of the pe%ko
obsergsidiaaregt fm R0 R0 FEATCaba brang ratgrar seelngBieid 0 °C. as
heating cycl rel at |
cerepige g 4 Sufer T ApbRlaffiolat 3 RINC BRIER, a semmple may be
heatB@td 4 fifsefniperaureedodlddve inyorn e pranme and then deated p egcont éime.

shape of the peak associated wth heat absor.bedfgﬁri.n
Transitinse oheprvrdduring ths/Brst heatipe igengrally preFanrgsagiatiyg of gpjrain

wategrga?m?}&g Sol9Ent Bﬁ@ grgagigl:&%@e %ﬁsﬁ%é Shi At GRERSodidiRtns ! R6r

oes no or ‘rel ease heat 1 n the scanned

exahpRPEsHY Ubervedrigeat ofldrgingof aandistatr hydatsli sainpte yan generdlly
i ndi cates that the structure of the sanple dges %'ocﬁfg. th
occrthehge2tbsn MRt RE e HOTbYTei [P GHsisGs BT o bging the
f an.inor ' . i - LN T
oo S I BE L bl g R 388 iat) ol ool
duringt fasttiond raes e dsqsocdso tagesters whaf ordereil moylerautgs@nd/or
m xture may. be re(liatgd (tio th%}gi oni c {adi us of qth.e the DSC
atorgtn} HHBICIUEC Perome Giarreed Wiagh tedPBrE Y T € &8 e
anafé/?ig.' GCB@gfdnsitiBH’eﬁ@%}h lt% fh% g?éce?s hat dR0rstwhenabl8cules and/or atoms

ectrondensity rrespondi ng ani on i ncreases
in aandctitecbeaaind intoye bémbgeneony waepiba timigeraifeotecraaseschisiag the DSC

or series of ions of sim]ar charges,. | Ler
e 35 PP e PP B A SR

- occhiRIvESa RELVEERpBRNGSS ihahard detet e using (. f Thdwempaiaame or

I's a hard base. The higher interionic attractjve )
tempertesrangndt waich dwheat iranskiog| ithemgreapicaaiicatalyst occurs during a
t epper.at ures. f o L re
B e
the kedEpePRRGaRicaRIrug dekcdicheBH} cyilas)refelvbd taasabe tiatimum DSC
include cations with small ionic.r aﬂi [ teng to be nor e
temperatiire - t Hegrinergenis alt eatalvalet oxhdht & heal gapsiig i 4 Fge between

2oPEict B50145hRe. Lyasl . sal t mixture increases with
de

credasing cationic radil. For exanple, contact of a
Cr Ubhexnfig@danit k4lt thahyehtdigemosganiceeltipartictes that @senebatiely
an inorganic m xture.that .includes |ljthiu at i,0nS;,. .
horp RS Iegr S e e LR e BeRrd P i L R o o
secﬁlscgﬁeaﬁﬁ% LY Bral Be FARGRGY n@bow N & MefbahRadItohialystthat contains

rogen source in the presence of an inorganic salt
inocgahi syl pattickes i acdlatiiesty ver-homeganeeus mixtuede shapsioé the peak

s SR e s Sged b sV o GRS . an

abskh& o pRikstihe D8 §}?§ﬁ'urn| indiegtes iapthe Bho dodwaivt absotther release heat
inorganic salt cata i ncl ude two or

| yst rrgg/ . nor e

in thesvagaed empatature rangei hiapkupl Tt trapsiiéoraganelly dpdigaiesihglthe

t he i ngrgani alts may b term ned. The m ni nrum DSC
SUYCEH gfﬂz[elgifugp %fd%F }aO% Clklg}r{ %eal?ﬁog%se gtlrlrgg catal yst may be

bel awhbRBesHeRl 8 MeRBeidlararanatsrpaniotalaiittarsncromes, dfie ability

the inorganic netal salts inthe, inorgani¢
of the mixture to remain a solid and/or a semiliquid during heating decreases.
Homogeneity of an inorganic mixture may be related to the ionic radius of the cations in

the mixtures. For cations with smaller ionic radii, the ability of a cation to share electron
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salt catalyst. For exanple, the inorganic salt
catal yst may i ncl ude potassi um carbonate and cesi um

W@ a0boamte. Pot assi um car bonat e and cesi um car POTYEHEE04/042126
exhi bit DSC tenperatures greater than 500 0C. A
K2COBZRn2CO8ZCs2CC3 cat al yst exhibits a DSC

dengighyeh atcgrrestondiag raisgdndreanes 200the @OIdYE of the womeponding anion

ine B0, LRI Sien b Byt oLy TR G Al s lordr Brdireat Bp bigher

inteaibglictafeacBSEfdrediRtideanrtBe Odtidnh@dOiHaNifehSalidn is a hard base.
catal yst. For exanple, the TAP tenperature of the

The fﬁgheg ANFidonig pfftraeta‘feaﬁoyf@ﬁ tapgyio esuitiin highaileat fraesitiGEEMPEAtures
for T 08 SR ARRELE 051 BB BB Gt o

mcrE‘)S@dlamatpmdatt the ES@T curhe. IMﬁtImtbsjﬂhai inslallé Sativhy v s&hﬁall ionic radii
st 500 OC or at, nost_ 1000 QC. An inorganic salt

teﬂAc*é’t e acilig tham sationy ablagera zeimeesdii andhbmancidisy pethgdearganic
salt %ﬁQt‘urg’QlQreggéswﬁl a0 g cgﬁ%rﬁg P0G 0 Qxaxﬁélg é%ﬂ?a%t 5‘104 crude feed

under go deconposition ese tenp
witlearbpdiiopenisirceda theymreseneelof a mat@h;cmlxuﬂa%mt mchfde@hthlum

cat1@b%§%£¢? tlp epg %% %%?éagggg anglclgsgqfl@g gp&gwo 6el|%paqﬁoocontact of the
crudd i@@d«'ﬁ"itﬁ a Hyﬂrd‘g@ﬁ k&irBe ﬁﬁﬁ@ BRI Sf ah lﬁﬁ)rg'c{h% ma%lfé’{‘ ktlat

cataly exhi bit increased conductrvity rel
inclpdes; qatibm \dméa largrariginrasliisthbn Bthiumi dte Rlidity uc»gnkublttghmeratlon of

s o SR B Sl SBG G Sobdoe rom

| naheassd eadddieidn the iBbrghiie shifSAtHIRR Baysakluds AvabySbre
is generally attrij buted to the particles in the

norgaYF galt o saKMUERPACysIPeabEwTT gackoe the inorgreid siis may be
dete‘frﬂ%'dc Y 'n{l%ﬁnﬂ m %@eh@?ﬁ%@' Eth%%é Sk ?Aly gatﬁézgth S below

a | ower enperature era ure a

the mnrrmrrcbﬁduempetamlye off at deasi tigd of thotpaRARtmeh! dahiein the inorganic
al yst .changes. loni,c conductjvity of

|
salt F’ﬂ% Ygfa ﬂ‘log "%%P{ﬂg Ctﬁaw%%anaf‘e§aé*rq%>é% DRy BRI paiessTptgbonate
and 8Wim YaboRate VP E1aSsitn (cirbbRhib 24E ce%ﬁrﬁ c&%‘bﬁ@c@ Exlﬁﬂﬂ e is

resi stance. To neasure ionic conductivit
tempar@ﬁug@rgr@at@ahm 00t 4L yA 10000/ Rie COL AseCO) cataiysmahﬂazrs aDSC

vessel | Gfor exanple, copper wires or
tem%ffrﬁ?lfenlﬂrﬁr\ﬁlgeeé\o m?‘é’éj@gt éd from each other, but

| MR k&AE emBodifRnisNBEe IR fenfRtdiue A/ Bégc;etwé:éncﬁae DSCStefperature

schematic of a systemthat may be used to measure

of af lgpst one ohithgdnargamiy sal@aad the D§§§@nperat®remfrtha1mrgvguc salt catalyst.

a_heatin tus and
ror FARUE 28 DSl PG B SR DRBPRRGRAL S o3 o
35050017Cs e @S (L feehpefat@p If kietkatif iMbrgenid 82t Qdﬂélyﬁqmif&t iaRGange
The resulting current through wires 162 and 16

from 20k 3YQ o -atod s RPC teBperniree! the drdivigual saltomey beatieast 500 °C

t a multimeter or a Weatstone bridge. As
Oraﬂllggn% 126952 beconmes | ess honpbgeneous (nore nobil e)

WI tﬁtmmbrgdﬁmcmhn osthalystothatdes dTAM@nd/61BSC éshsdritvid Betwéen 150-
e shoul d decrease and the observed current at

500 ng,t@o %%6 (5 195 3P U49N ¢ cangloes not undergo decomposition at these

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. Increased
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In some enbodi nents, at a desired tenperature, the

inorganic salt catalyst may have a different ionic
waeoeodioctesdi ty after heating, cooling, and thenPtirasiongo42126

The difference in ionic conductivities may indicate

that the crystal structure of the inorganic salt
condyetayipef thamorgaaic slttcatabyst fsrasherally eitiibitedio thh apsicles in the

. ' f di ff h nd f .d ;
N L L ey
catalygie changed at dlewst teniparanae tidnehe efpekdtutele whthopk chiuctivity

inorganic salt catal yst does not change during

of 4, 3nglF Gempenent of thsiiporgamie slhealEst chargehnor gani ¢ sal t
cat ghn¥Sdonhas it | | ange of 105100 , .
ni crons ,(?nZg@lS‘g%/ Rfr?nugdrrgérllﬁs;{c §dé§%eg%&%n lE"r'eéﬁo g apg)? 18 Obn’s law: 7

= [8evbemilfie dobiggep & ssiungnt, bed R horegiatince. SBd meadir@lonsd conductivity,

h thr o%gh 3@ nq%j'h or si.eve.. The inorganic salt_ catalyst
CHRFEUBT PR ARET THReRaqeE ] & ApRtaY i Vil nevEe (T aaple,
coppél RS D 1A nunf ik Heh RS %h?ea%ﬁlo&h&,%lﬁ!iﬁﬁﬁfersﬁazié]gﬁsinorganic

i quids and catal yst particles nay co-exist 1

saltreatalysk of the inorganic salt catal yst. The catal yst
el f - def or m under

parti-cl-es IL.n sone embodi nent s, .
or st J 5 Bl o aﬁ?%@&%ﬂg i hisp Eumegs Ui yPIgmandivity
@tz VeRsdl 196 L6kaiMba saWMpeN] 93634 i i
9u| east 300 OC,.allci)i?fgaStaMr%Dst 500 (g)ecf) B inatRatiay ﬁ%ﬁraﬁﬁs K heated
inciepsptaliite a dedixeddempgrore. t Yeltage Sroms squrear &) i iappliedftomire 162

n., ool i.ng. of . t.he .i.nqgr.gani ¢ salt
dur RRGEE O 5 0The SR RO 120, R Pl i meter 166,
Metall 66 may dkyiait id sotilingiadab) emaftinitéritr Al Whedt@ondridde! $s sample

formof the inorganic salt catalyst. Thetenperature at
158 heretnes Jes harepsgaseus (merg mebidmarighont deqogmmositien opeusting, the

- resibt®i 6@11%&%%&9 Bieh i AL Re Er?cfl_ﬁxre roge & &ﬁaeh{‘% meter 166 should

~ "deformati t enper at ur e. e ornmation tenp
imcmeesg- be a tenperature range or a single tenperature. In

certain emhodi ments he particles of .the inorganic
sallf See 3?@05’? 3"%%% -afj%ﬁaecf‘l‘r {FReratyiea Yreayorganip P@g%%lﬁt may

. havel RARFERERLHRE cbRIRLHRS A TFHLhR, E&]Ql'ﬁﬁ %Sﬁ}]lgn B@A&% € difference

. .deformation tenperature of any o I VI
n QTG eQuiriEvities mpy dulicats thptrthe orystabsthotiireefitie, inemanic salt catalyst

Loor ' al t catal yst includes two. .or re inor i C
has b SRR SRab oA EPbn{ MSLPERha s Settelipa aredl o)
durifip Gealizig0 THatibi0 cheiRavitiks hfePheating 4ré 0% @8RG B&bimilar or the

czétgl %%t differs, in sone enbodinents, fromthe
samg ak the Ferm efrihe eppeania salteatabist ders rioh dhanigd duting heatigani ¢

net Py T is ' S..1L.he i naor gani.c

oitf ca il embod ey MNP KBRSt e R g BRI S a range of
10-1006 wneicronk @ 0F300 mivdéns, HIFO-1 @p&redsy bedetdihis By ﬁ)assing the

. _enmhodi.pents, the inorganic salt catalyst is a liqurd
inorganie, salpentalys| thrqugh a mesh o1 #5ifvAn TAP and/ or DSC
te r L0j [ C o
| e o 01 SRS ILOLN TAB AL REG s0 o

and belowt 509t°Cri Aethewhdrpartibealcrated st befeshsiguidd ands@myst particles may
en‘godtihrre%rs, tt@r m a sé&ar ate phase fromthe crude
CO-SRBL ! thf Maligh Rt BRRAIBFRLNTa catabyst The salalyst Paginlesiraas, én some
embb R GRS b€ f-8¥oFm Gk %'ﬂgéﬁld bk hMed
the. crude f eedm( for %xé pl e, %?%ﬁ]fgs%ﬁgpgz%le%sgog%MPa, or at
mosge.éﬁh MI_t}la ohe0bettedio2 tegupenatire of atle30800 OC, ok agmaseE8007°C, such
that 'th%olﬁ aggll’li((:) sg'l?lcetttalgf?ttt?alngts(’)trmg ?rt)mgar grra Pcfrmctcr) %dsgcgn%efgl)‘m.o{lpgr?
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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insoluble in the crude feed (for exanple, from O-grans

to 0.05 grans, 0.00000 L-0.01 grans, or 0.00001-0.001
wa@e@sBewhd i nor gani ¢ salt catalyst per gram of BET/US2004/042126

feed) at the m ninum TAP tenperature. In sone

enbodi nents, powder x-ray diffraction nethods are used
terperage et whick thehigoxgenicisaly trefisfotmes fomithe first fdrm toraegami form is

|t VA shape of th i,n the x-r

reidfidto SO bEnES o pm g P Epdankan i S BFdn EnbRure B be o
terdpBRitird ednga bt & shigld tePPiahié € dBRMin @RSl EME GHe pREABIKS of the

in the x-ray diffraction represent differ ent conpounds
inogganicialt cafalyglasslicdedemt uader graydly or prespmpen keatiag to a deformation
tem%efafufrg%lgg/?&% Egi%rr@c%n t@%?lérggﬂéé gf En%c?ﬁqge ﬂlld?\gdl?al gnorgamc metal

salts NGt Yare embmlhmerﬁa,taal iM6igaitib ailt caullyst lﬂéiudi&sg’ﬁvby)r Gﬁcﬂ‘@ ir®ganic
salt gtons, a shape of _the Dooi is

ani
Salﬁsgr gw iffergnt dSoum thnatﬁnpqxenugegnﬂéle §sfosméfa@ratew@ra(mre of the
mo%ﬁggl?nﬁﬁtglry der eg i nor gam C sa ?rﬁgtf?r% %Qqe?&ﬂ%tlgg %e%ures of
the tilBvibead iingrealic meyal bats el ati vel y broad or the Dooi peak
may be absent.. To determ ne, if. the disoqrder
noPg&Hre e&%@lﬂ&%ﬁ:@@ﬂﬁ%@@ sals Pl Ha diap %ém sgniligyid at, or
abo% ftflé RAP! 0/08 PR fekPebrurb N Y &ﬁﬂécﬁnﬁﬂt‘st th@ "i’ﬁcﬁ il salt
may be taken before heating and conpared W t X-Tray
catalyftfiy aliquid nr & pestliquid at aheetnllamumrng ancﬂ/ngDStEhem@aahne At or

abof R ER AR PR CuBesae TRed Pl Bbigpgis s
cat&’l?@ wex&DwlktHsrudefead 505! inQome reﬁﬂféﬁfmérﬂs"ﬂl ﬂfoﬂiﬂ‘ﬁ sdépafite phase from
peaks in _the x-raydiffraction spectrum t aken at

the F@ﬁiﬁ docdy dn seme embodisenicihe Agyic @rdﬁ@nlucynd tiogganiq st catalyst has

lo“grrégybg@ﬁiﬁ%?{é ?@ afgl v lte)l édvl%\}% ng% pea agﬁ pﬁeo'ggén@ 01-0.2 "

grate e G0l ek graﬁmrdfalﬁ:drgmgc saneitdlyapsr gram di&ng(mlﬁédﬂdrﬁ}sj
. ch .t hat e product conposition (and thus, th
mS@lLﬁa}aén %‘F&Hﬁgt fee gﬁp g ¢ granys tg .Wrgram&ofb()@o@@&om
oo .0 0 R SR L0400 s
mlrbmumlEAthmperatmteed to, paraffins, olefins, aromatics,

or xture her hese c ounds

ég{nﬁ ]61?6 Sh 80‘6' %Fd%raar PO%H’&H}%EE aruepustecs] t% determine the

spaﬁﬁ@ of BB ARRSARI (e MbEAEARRRBaGAE R shiFRYIHR bh i Peak in the X-ray
contacting conditions in conbination with the catal yst

speefee plaly &g mrénf@rqd ardythprebative @rder od thel inpngenia selt mrtlhles may be

RLE t ke conten
esn]ﬂ?%gacon {1 0 }gragrcfgfﬂaé: % e&’é%se%‘{’ffgﬁepg%nmoﬁl&&:o{ fhe B’é)rgamc
saltroaﬁls@d Ilﬁ@emeﬂﬂriyh@ﬁfra&l@ﬁ e Ty, tpealt Mabe ‘ﬁlﬁﬁutoi_'edrand the spacing
exanp a crude with a MCR content of 0.1 grans of

bet\me %@FS HRuRe eﬂmﬁe@lelwnarg@@c sxlp extelast th@i cogtainsraghdy ordered
oG S0, LIS MG, MEE RIS ol IR BT C L
cataliyst EfoMSRNgIE) tadHCO PR b0,/ @AED; Oatflyst) Itlﬁilﬂ’éomﬁmbfﬁﬁidpmﬂy ordered
inor%é@m of di sadvantaged crude. I n sone enbodi nents

¢ gefbateByst bR shaps il dhe Rok Beakonaseb reldivelyi treadl erihe Reol peak
mafFBe Mkt T%LHe'te'i‘Qmﬁe Eﬂfé%éo‘?@er%ﬂﬂoggaxp@%’ahbﬁoﬁg EREs Surthg

grans, at nost
heating, an x-ray dlffrac‘uon spectrum of the inorganic salt catalyst may be taken before

heating and compared with an x-ray diffraction spectrum taken after heating. The Dy,
peak (corresponding to the inorganic salt atoms) in the x-ray diffraction spectrum taken at

temperatures above 50 °C may be absent or broader than the Dgo; peaks in the x-ray
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at lesﬁrO Qr grerng fof MR pex grag, of,

- 0. O3gg,r31ﬁ1§ of &31 e @11

0.03 grans of residue and/or coke per gram of
catalyst. In certain enbodi nents, the weight of
wo e®sdeseand/ or coke deposited on the catal yst P BHUSTO0H042126
range from 0.0001-0.1 grans, 0.001-0.05 granms, or
0.01-0.03 grams. In sonme enbodi nents, used catalyst is
diffragiyen speciram| tykefrap tenyferatersh Helewad i@ Addikienallyn theet-tagi n

odi nts co ti,ng _condi t.j ons ntr Il ed suc
aitrERaee b & g S0 A I ERE L8R s8Ry af g Lin peats
at tH. S8 t@hpdtBur®r at nost 0. 003 grans of coke is forned
per gram of crude product. Contacting a crude feed

Wi tCFPr’Mémg sendifjens mastie coagptledpychdhaidhe tetal pnyiuct ConllpOSItlon
(ancf:t(i’lﬂgj &flé 8{18? g{ol(agééif fﬁs‘iy%e rvgrq ncf Foq o%fenf:ég&% f;eﬁ% ;: X cﬁilt% d[ %émtlng

uere a qua e

and/iar ﬁﬂﬁlﬁﬁdg ftmnlaﬁaﬁ bfﬂgy ploduet. Ufﬁﬁe foeglhroduct blﬁnpds@t&ﬁﬂﬁ@lu@és but is
ﬁg]‘gefl ni ng ]Ieé or in the absence of a catalyst,

not Jaitad iq, PaTRgie RY AEM31IFS caRdyreTbereph e Thesh camppungls make

up tgcﬁgkﬂh}%(#]sﬂfb%s %?Mlet&?ucfe%?&l%lrt h@&jthfe (rjxsc%H? rﬁeasg{&%%gﬁr%n gases.

er gramo
at Contistling,. cbn@c‘amgcomimdneaxstorﬁbﬁatgwrﬁmth thercatelyst dG&thed herein
0.9.gr ans, of e cru feed is.converted to the crude
maymrsﬁ%@ta tO@Bﬁoeiaw with @ e o pedicied GO ORIRRL GoBpeisgn of the
MCRI@Rnt 8f vaPiods Qifugeagrh 1R chdags & B&%nl@d%'é&f oPfkir%:fithey to

of crude feed is uced during contacti ng
fornCopkee Foir exaraples eh@uder with afMER ctoarceat of Qidl grqmmﬁMCR/penr lgraan of

erudf IR by Bigkefeddp AR PHEoRF el s srititich AR cobfiotolign

grarh@oiCMEmﬂlB&l odm Bf edet D1§éﬁ¢dﬁta%emcﬂld§§typ§’dﬁgg Mhv®MCR contents of
pre-treatnent at areflnegg I'n certain enbodi nents,

Saﬁm‘fag@dzrlgiearrs at nost 0.1
08 35 R R AR B LBRY o L8 T o e
catahshdwimpderaeivneehyd Ithyafebﬂ) Afost 0.0 g8ONE atmbad). B gams, or at most
fromO _to 0.2 ra 0001-0.1 granps, 0,001-0.05
«5@6@%&@%@ £ GalAvSs o Resseimptrabodiments, the
Wel%hg dF Pééﬁfu@ %Hé/op%keg:feggglﬁﬁ oﬁrtHg&tglggcqs Inca ﬁhg@HSﬁCb O(%Ol 0.1
ntrolling a contacting zone erature; rate
grangy, Od® 1fee@dgiaheygr ¢.Gt-6. 06fgra‘mft aln spmchndiodflhmms useat @talyst is
nd/ gr .anount . of taI or . canbi pati ons
subsfitgiafy 87 RhfPsidhe pEfpardiEa i 55 Hin AbrRnas; fuperas condifions
are doRIBBERSULHEBat at MoSUIB! LERRY! BB 0.0 QRO bt ﬁBsttd"@)S Tams, or
tm@Biggerature in the contacting zone may bé performed by
a

@ngrams of evireds fmémbmwoém r Eentaeiiign crude feed

th Nt tact
wit 6 e SOt RUBIN oR I S B REAA B Bt iy of
cokEAW AGting: Iiatb.lth@e td DSy eNduRE aiB/oF fesidub BrddRbREPhdMiBe the
in the contacti ng%zone may be controlled such that a

crude d¥geinAbepresanAC phirelioezataly orona absence oabevlelyssing the
smn@ﬁ%ﬂ%&ﬁ%%%ﬁ&ﬂ? gnperature "Ti". In certain

nts € contacting tenperature is controlled

s udihe chathctifpeconditioas na Ge zomeolledNipabatewithodindied, QueH Hhet, per
erature and/or the m ni num DSC

gramg eﬁﬁn?{énfqgﬁgattl P 8 E 2RO i e, atipashiny gransgor gdeast 0.9
granRE ke ctifle Bled k?@('jd?l‘(yert totHe Qﬁdgﬂ@gc h@gg@ragbf%géé 0.5-0.99

t enper at ure and/ or t m ni mu
grams, 0.6-0.9 grams, or 0.7-0.8 grams of the crude product per gram of crude feed is

produced during contacting. Conversion of the crude feed to a crude product with a
minimal yield of residue and/or coke, if any, in the crude product allows the crude product

to be converted to commercial products with a minimal amount of pre-treatment at a
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exanpl e, in one enbodi ment, the contacting tenperature
may be controlled to be 370 0C, 380 0C, or 390 0OC
walosogieshe reacti on period when the m ni num TEEI/US2004/042126
tenperature and/or mnimum DSC tenperature is 400 OC.
In other enbodi ments, the contacting tenperature is
refinegntin obitaid esbotintdnés, petrgramefsardstiende ai wogt0.2 gamspghaost 0.1

th t al t TAP t t / .
s S LSPEDELALS, S s b bSO B s

convaRYd REndreHndehdaBR Hy@rdegrbehd) BGonkhiddimeits, 3 0@ 0.2 grams,
during the reaction period when the m ni num TAP

0.000 fyegramer GOGIRA08 igrams PROML B8 rams of aprendesgsably oc,
Confrolling the con ' erature based on
hydraearhensqier ¢ ?lg?ﬁiger {ée? %?ge@g%%% or catalyst DSC
t euRekHElliME @Tof@yting Ind témpsravag rate ufleruge fedd dtow, rate of total
properties. Such control ma%:,e for exa decreas

| e,
produeikiéow,arieenilen amaugt E £818lY§b ﬁ&@ﬂ@ggigenb@gfeo » nay be
f or i on,. or ' i f : Lof
R e L
the t6@Pekiatire ethe Roitactitgaroad diayibepenbrmékby chadgingeeithw pha gaseous

e e Baerert s e e odoe B e Bl ol of
hydﬂlogglﬁ g@cmln‘:reﬁﬁ)lvé e£@s@ %ﬁg %‘roﬁpflﬂe CoghsdR Agating the

anic salt cata to a first tenperature of at
| edstork&BmB&inmnts| thastmBIauGGn the cinsating 206° Wey beporjrolled

| east 500 OC, .and then.cooling . the inor '
suctBRcA PBPOrTa it DE SRR WS s Aol ft Y GedBomperarure
«T " MOBlee AR MbodRherld, thDGntatBg Mmpekdtueds taitrodlet eaihntat the

the inorganic salt catalyst is heated to a tg@,‘)er ture,
confacting zemedenparaivrelis belopobe ouspoEe 400 gnpeghurgapl/gpige snimum

d then cqol ed.tq d-t apu ' o
D b P BB AR FARBAT ALl 20, 10
oC BeWHitd AMiMGm EAP &ndjcitas andjor ke ditienm DSA tdyperature. For
determining ionic conductjvity nmeasurenents at o
examiplef by ugtent e+ the santagtmederperab o e eR £ ’trolled to be 370 °C,

condi td oo g . . detighid te@peiPke and/or
30 L BB e
minfrbtuai DS tdaypdastate ing0@MA cool i ng the inorganic salt

cat al yst ltiple tinmes in a DSC.  Conditioni f

" ndn g embaiotea, Niafontaise smRsia-ag cpoprd Sy e
temi)ﬁl%glré R RErREhTO Gt st TARRempbeReirt afd/betlb estalyst BSC

an tenperatures used with conventional hydrofreating

tempeitiary. sFer exampbo e contactigrisntpstatiare deayt herpon pllgckighertal “C

istillate, VGO, or mixture e '
SO0 o atsrd iy a7 by Ehuhr T Hinirhfhy 1P bapGatpre andlor
iR ASUSECREpMRurd & a5 aCC Ooha6Iing thezanectifg tengeaatpiedased on
decreasing a rate of total product renoval tends to
catdlyst TS temperatures ausdondatpbysd P SCHEMPEigiEcT BRY YWFC{] pprpged crude
atal yst.. Alternatel i acr ' b V.
ol el S SLE0 G ey PREFRRLLU SN kbt
no-8§deRRBledraY f@inthtioh, @ combitatiphofieedf. may increase
i ncorporation of hydrogen fromt hely%ases into.a

crude
pr oteertangmbodipeh thasergepsialt sai@lyst may he condiiqpeg,prior to
W J90 ’ i OfRi-BRilioNAe Hayth@SRace in the
adc@/?ne@%g Clﬁlﬁg ?ée%:g's élg E%Ig%%{%lgét)#lﬁ%n%i es of t he cr u%ll e éf%?Zd )
pre¥érich of the cg@tealeyds t Comiitiqiimhhe énarpanic 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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i ncreased anount of diesel, kerosene, or naphtha and a

decreased anmount of V& relative to the anmounts of
walc@sebieeker osene, naphtha, and VGO produced apPCHOSI00€042126

contacting times. Increasing the contacting tinme of

the total product in the contacting zone may al so
embﬂdangés,tthﬁemammge@lt@anab@ms heatbé to ofenifeeatareinle raprgediom 150-

700, ARESRE R o0 e Sl Tbel R et thelerafiifen ine rogee

froh 28260 °@P30-0@C, toy 50-J0rPCS OTR cBAMiEhile Mfiperhtifes ma
contacti n condltl ons may be changed over timne. Ié,

deteampined| by deformining ionia ¢ongugshelyueasusgmentsrat ﬂtféer@ttmramratnges In

ok SHBELARONE 050, SSLSATGRs L MSESFRG RN, ©

tempd&rﬁﬁileesmbwimml froniheatéddool trinsitidns obaigd Hyhﬁaﬁﬁ@a&ﬂi co@ﬁmg the
q pt ake of the crude feed, while inmproving
mor&?% salheasplustopatiplortimesdn aitfe Cerditionipg pEthedrorgpnic salt catalyst
Y,

] MR o ek YL Pl D S pPfb R R NG St han
temp¢ratdleesmscxﬂwaih&oﬁvemmnﬂalshydgitxeaMgmmlyﬁed may al | ow

di f.f er ent rtatlon nd/o me

SpdBFTRE sPRRER. peoudt & praha ittt S0y rigiresibgreot
in tlkéefoﬁtﬁ ﬁﬁﬁﬁ&dmﬁy bE Q/HHéH b}n &mﬂgﬁ %fraferb? t&tﬁ%@ﬂ}& ?Q?S\Qafl] Hof a

of the crude product ncrease I n
confaetizapeodl Qttxmlatdemaslmg a-lfaie of totdl @mﬂuatjenfoefektends to increase

i cat es.].hcor po dro the crud
conla Db e B PR B R kol 5 REBmafti) ancf s PrSssure
relatlwfo%ﬁimtlbgprﬁés@r@ﬁlay Iikﬁ:ré%t'éé' Q(ﬁlt&fti@@ WYigke, Qx%@%ﬁcr@&se%%fmé €4 crude
to the cru f eed) 1 ndicates relatlvely

progish @@ﬁmﬂﬁréﬁsedncqxp@rﬁb@@ﬁf lgalsogenriany thet@swn@ees@ude product for a

' glveﬁ' A o GARe dfrEPﬁc?aV o }?i% (éag%g@’c?,do% iy g%é% ]pomgmatlons of these

properti es, he “C
effectst mcltmﬂed/\bdrhadﬁlng Itllfﬂfﬁ’ls of eiesaidet feedwirth they elit41g& MdySproduce an
desirabl e. The g?tlo of hy dkggen source to crude feed

incrgased apgwntnd digsele kergsens. o taghth gad g dsererser @gognt GO relative
to t}ferdi%n%rd}fa&{é‘skl kgl%'éerfexﬁ'imlt}% aﬂcﬂv G oﬁgcetdl'll? d"He'r Qofthcti ing

he hydrogen $ource to crude fee resu I'n cru
t1mq§r datweasingtthe corsactang timmecofdhs mﬂal\p@iahmonttha bommtlrxgrzane m‘ay also
h 3@% \Froduct I n ertg n co tact of the
charfge iRty Sation TbeF b g sfie PedE cSfifpeipgime may

resullif & BhRr %1%& phterdty, &Q@W&%&ﬁpcﬁr}ﬁ{nﬁferﬁt&ﬁ@ PR ] e?fngﬁer API
more |1quid hydrocarbons and | ess coke in a crudé

graiydduct than contact of a crude feed with an inorganic

sal resence drogen, and ,st e

o 1 iR Bk diglefls 18 cBR ESENGliolY A ARCA Sk SNy Tor
examplbhthﬁet)ﬂitaﬁﬁlgl predshe RS ﬂmn&fctlh% RiREGIM A edihbreased to

catal yst, at |east a portion of the conponents of the

incregsg he asrayutief hydigequibitibecradefred uptikpoie nipdich e eyénproduct.
The Qi&ﬁﬁ’}mot c!Tlﬁn e thE ﬂﬁ‘% f\‘}g)dﬁ%fzg ﬁﬁta{gg Sf'the '3911%‘; qgercf%% e n%nfgr%ﬁmg

nol eCU ar s e conponen cer
othee plupditize of the chln‘}E feed, imaeasts e thes pf adde praduod He ehafyibem

defee cted with the h drogen source in the
PW@F%@ ? R F R5idg e @buigy to R,ra%/%ﬂem Itiplg cagder padyets 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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50 greater, at |east 10% greater, or at |east 15% or

at nost 100% greater than a vol une of crude product
w@e@duewed from a thermal process at STP. The tPCHIUS2004/042126

vol une of crude product produced by contact of the

crude feed wwth the inorganic salt catal yst may be at
soufcea Relativ@y ok dhaéast e VG biithe omidetpmdmt (086 f medmpbre8 T€the

The | € lLune is beliey tobede.toa
ordpor DRSUERR A By SV onRm iRy s et rine S presss.
slgﬁlﬁaﬁh iRpFoveRbhto R8s Piodandrosenay tamivfio tﬂtb%e of H&rude

ed. In certain enbodiments, a crude feed having, per
feecg pémlr@fi vthuninihekepnsemplienet hydrazn gs émr;ablat | east 0.05

O 0 b G ek FLARE 2 ) D ne PR Qe

proptaésngahe &0t s L. Foe cRipsIeGeMindiheirtey &!ﬂﬁé By&@bén source
catal yst wi thout dimnishing the activit t he

to ce&eépgﬂsrpay resuls Breudnpiodnetdhatdias amimcraasrdy %ﬁ&comﬁm per gram of
Cmcq:e rgh ‘ﬁt can be regenerated, at |east partially, by
noval™ of one or nore conponents that contam nate the
C atIalcyB:Iun efboiatentg boiftadt e thed@uddfised aiith thoinotdanid @t catalyst in

o, net aI s, .sulfides, nitrogen, coke, or mxtures
the preagneg ! lightihyrepsardont and/ersicam wigldsaore Mgniddydrocarhonnand less

cokHSE cquQ gqhgfm@%@hﬁ&c%@h x&g e B¥%dGRR! Affb f%ch dﬁgghﬁ% in the

car bon d oXl the used catalyst to
predwckr «)fgmdrc@ﬂh findieteari e@bndlmntsahatnmin® comyacbef the erudedeed

ont ac t he ed i norganic salt catal yst
Wit Eiant B b Bikstse g ae L cal: CeRT S TGt & PRtP AR the
confpRABMEHf the ‘éfﬁd% heodtelal m&&%&ﬁﬁlchf%ﬁtaﬁh ?&mgxn (from the
contacti ng he used i nor ganl c salt catal st eam

: methme/) ovhighgtal heen moowpummgtmtyd nogesnlag ﬁ‘uiucctaneb ohthexcothpenents.

r at ed

£ 1 dR R TR BRI e gt oo SRR R0 B AOh Slde feea

conta8fed e the hydegéeefircel iR tﬁ@}ﬁl@@dnﬁe Sﬂﬁh@ GhhJFRAIS salBeaAldt ¥ & least
of used inorganic salt (for exanple

CEmakop; or ) 1508 or @‘gm@@a{@;@atebﬂmn a volume of

Jéﬁ% Ego&r%rE EESQId ced o ther! egﬁ)%%lﬁgaé gﬁeaq“hg ?(?gl volume of crude product
prodlLE:B‘qi) by abntae off theacrudangged fuithrthe Bordaddkall Canalyst mapbe at least 110

T I X TR T

due % D4bBase 2NG4RLY | EBWePH&fs ngg{a?%gﬁerﬁﬂy p& 2dULE Qmaléﬂ bhfed by

phase andZorgas. The gas ['ude” an 1 ncr ase
bydopganationyof ¢tie drydiy fsgén andZor car bon di oxi de rel ative to

r egctive prg T“%g dlg?egq Sreé% I gé f‘gltl}r%‘?j pfgfgr%‘p &,E%@ﬁ?eed at least 0.02

gra1§§‘ d@%mmyagfaﬁms Q31 2B &’fsurf@taﬁﬁd/éﬁeatQ@a%t 0.008 8% of
contain a relativel y 'ow anount "of |ight

Nl/‘ﬁ&FénmqﬁamdsW@lh@lzmr@ambwmn@b@ presenFopf @ximnrgasic sabsatalyst

itk du SRR e o Beal™Lar bon monoxi de per or am.

of Ig36me tMBodinduisgtheRasganteyalc QRilastRadBé Rlgendrfed, at least
exan&ll greater than 0.5-0. 99rﬂgrarrs or greater than
Iz

partiplly myrahed Qs oRacse corapongnisrhafcontagnate thesatabish
ccn‘?ﬂ}i’@ ?E‘M\che IBIR %reul’?oq qm? %td%l yﬁ%taﬁ nguﬁée% 01|11Itrg§en colEeh r mixtures
thereof. Sulfide contammants 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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be treated to recover netals (for exanple, vanadi um
andZorni ckel) fromthe used catal yst andZorsolids. The
wais@d/oembal yst andZorsol i ds nmay be treated usiPQI/US2004/042126
general ly known netal separation techniques, for
exanpl e, heating, chem cal treating,
salpepidprtdarsiontactng be useEianmaEs sliwatalyst with gteemammy!oe snedfiane to

reparations, testing o atal ysts, and
or bR Bb e SR ARG TE iRt R ceghaalr gassspre
gerfevated ol OmixtiaTRb&l thordAhRRAT @ktBRt Ad rasilfadiersiel ide
Catal yst. A K-Fe sulfide catal yst 'was prepared by

contft Fhrtan obuligenitse Bixtiiess ussd inergamis salt Yfoantarsgle, g

t 88 S a t ' ans - -0Ni
O L KPR o R PO R OHi T 0
uni2@@edGutio fdedrami/anrdsidun a0d/ogl ealRah&s5d hiiadiab BABAb&ature in a range
m xt u & -%ﬂ%tj ron oxideZpot assi um carbonate mxture

ﬁowaﬁ)OcQ? 0i 5§m 889r98¢ "¢ mfibibmprefluctiemolgas dagisn liguids iam

- ' hgod ' Ssi rhonat e
- ok e 1 R AR PSR P Rl AR Rons
prodneees hgdil phesesatliod gah dfhd gas nvdeidcludom feteabed dudti ydrogen

ddi t,i on,.wa rformed qver 48 hours at_ 450 0C an
andjqr cartiop G0y it gde TopsB v 1s) ForREATEdheER He sbdedrom 0.1
99 WidesRAFRA0 DY QHRE ofh ik ' i fkidd pu j
forge. The inter mdioatﬁe]&}gg]&f%l%ggggggﬁ |léri1@c é@#?gﬁefawe 8as.
Theygassmayaeantaip acedativady lavhemew|afifighrhyaltodagains andfor carbon
ced gas to,a VGO | enelel.e tal ,sul fur
moflb ST £ gl 1o ol i o1 Bt 35 ichirbpit bfriwe of s and
lessthhn 0.01tdheng 6844k bdn@omtide) &g\“ﬁﬁ £ B& emRNiRtd Yhdde fa i
to 300 OC and mai nt ai ned a]% 00 8Cgfor 1 %@urlfyh The ?%mam
waleh | foesiample, gropter thand OO\ gams,owizewitar thape). B4R LO@NB Gf water per
angk sul furized catal yst was separated fromthe
gram xtl%ﬂl:l@' The sul furized catal yst was isol ated by )
fi | hrsstriecembodiraerds, thdoased adBist aill/@sghds AP SRR BR8may
b Wa%hqed Wit h m%ke e to produce 544.7 granms of the K-Fe
© LPRA9Y i9deerenmyes (tosxampice vanadiyng anddes nipked) fromighe used catalyst
RPERAS ATIRYusP@ A r G i v
" sieve. The rsesul ? ?%g%%&gagﬁ r%?%‘%é ‘!géaa?ai yé‘?g é%gﬁﬁﬁ'rknown metal
sepatatipy tesbinigséspprexamyledidatingathiemical eredtiniggaetor dasiiation.
analysis of the x-ray diffraction spectrum it was
deternmined that the catalyst included troilite (FeS),
K-Fe sulfide (KFeS2), pwxRhnipiges and iron oxides (for
exanpl e, magnetite, Fe3( : eak associated wth
i r oNowtlisiting erempiesrof srtahyst preppytionsetestieSH) catmdpstny abd systems

. ' -ray diffraction spectrum Exanple 2.
Wlt%g%?{ao\égg 8#)&%&%%&3’@%%%?%%5&‘%@8?89en Source in the
Exdinpledn daepiratiok-ofa ISH SlfidEatallysi! A A RO catsaisést was

cogé {)ﬂrr]uous_l y stirred tank reactor (conposed of ’
prepareg by embigingd|000 geams ofiiranpsidle (Fez0D ond 689 & of potassiwd

- i ] £l . port, thre
cariffiale it $hafis SO hed WRL 0Bl a el REs  The watimgotg was
driedha20@PC weforth.aASrdnrdidatp@nsives cabablametiies The fron

.tyrhine. The K-Fe sul fide cat alagst (110.3 gram s)
oxids el casbosisomiBua s celessgieb o0 i form n ron

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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charged to the reactor. Hydrogen gas was netered at
8, 000 NnB/nB8 (50,000 SCFB) into the reactor and m xed
wowvdos/obicsamen (LI oydm nster regi on of Canada).Pdhes2004/042126
bitumen entered the reactor through the bottominl et
feed port to forma hydrogen/crude feed m xture.
DurThegntehmediatg solidwas @dﬂedemrgmeléiﬂllﬂstlsa HHLiosonkgkthe geplution of
s, and crude con 8
neaf GRS 855 g IE O RES BRI bt BB BTG gt
addithe oFfid M%ihfneéﬁ@&%h@ Cth& redfiltihp @mkﬁﬁi@tv@ﬁ 1nc@mﬂiﬁlfyﬁﬁdte‘dla6 300
fed at a rate of g/hr to maintain the crude fe

°C aridguaigtained &f 3¢ °(é6%1 chouf hEhe wAranyFatplysimKtug Vs zo0l5d fo below
d
O e Ry B I5 ReCTHEIAE gt
wad igveded iby filigtioneiactdoy-boX hﬁdd’t}&draog&mt@asﬁhera; ded fvasttbdweish m-
contacted with the ca aI yst

Xyl?flﬁéelpbci’d"f%ﬁ‘b‘b? gramseoighe de sttt ﬁ'ﬂa 140? lﬂgﬁé catalyst was
&%OW GhAR G thbﬁ% i ££0 ?rfé"sﬁk%% produced a total

e reactor effluent vapor. The
r eaThenesudfifig Kelf sulfigeocatayst ved andlgzadassing x-rdy diffggetiohe
si.ngl e_upper .exit_.port react or wa .
tclgi@iisr FER PRSP EAe 1o SRR TG P BB ™ R ed that the
catAPRIRISREI iR (FEI)EK [IRAGA RTe (h iR NepYrrivARE lan@ froh PRides (for
react or head. After exiting e reactor, the reactor

exagfpld, eagnetitegom OvlasA peakd astpciel withanontdésnlfide Gorraxgmple, pyrite,

essure.gas/ 1 d se at or | ow pressure
Fe%é@’flf’ PO RPRLE C})’é’&ﬁ? oY g‘%%?cuéms qruI%l1 quid streamand a
Ex&iaples. ' CaribactldTer Qasd Sk dedWithasHS @rdgeh Soarce in the Presence of a
countercurrent flow caustlc scrubber to renpve acidic

K-Fe:Swlfide Satalysie 4 80 BY epuipvousledIrieditan) spdagepmposed of316
chr t

stall(ﬁ%(s: %g%ggﬁéf@?ﬂ%@?ﬁ?fgﬁg et @38 Elgi :%18 91813‘(31';65%%%1 ]port three

thefihoudaples tduiet iatic rSacﬁk&Qn‘@nalmndJﬁ shadtirivend &dsiablh diameter six-
hydr ocar bon gases. In the reactor, 0.027 grans of

blag%Rpﬂgorb@;r J¥-am of crude feed remained. Properties and
ComPﬂéKdF {alas cPaf caldPst ¢1 ML RIRTNEharRA s H&%nbed in Fﬁxample 1 was

S

non- con e hydrocarbon gases produce
chamgxtdhio theaneactsi nipdro gadgds iwas aidtered ai 060 &m én QW08 SLER) into
FIG 9, andT .3 in,Fl 10.
thegeapias Bse S e GrotmEser RSt ATaas, Jbg b
entBd HRABR thIthi B h RRESR IVELinddt fédaepolit 10 FSin a@pdﬂasgerabmde feed
sul fide catal yst to produce a total product w th

mixtie Mrlrxgdh@:mmwngv@ﬁed af 1%rhaws, byhwgenges angicapde feed were
co rn)?%gl% \éfegtnlﬁtlg#ge E&fj roﬁ{lcq 5 60&%0#!2% ojvédotﬂfo(élgh the

efﬂﬂl@ﬁk‘@@ﬂﬂ;ﬁﬁﬁ@ﬂh@ rdﬁl)td)ﬁ chdédﬁecgﬁsﬁﬁd pes rge afithd glot@maintain the
t he results of th t ent

cmﬁé %eeﬂﬁ@u&'lg‘d@ a?g%é of T reacipwyolyme T4 Oemﬁh'tcﬁn? he'-$ 811y ray
sodr&d /H}%ﬂ&l s?}d Lkﬁ]g)d'i& schftidG oc‘nc‘ détg%tgr ‘ﬁ@rc@used fo sﬂl%stﬁé Rh&di&vel in
see a e . Co 0]

ol na contro
thecresnﬂc'brtl ons and the cat aI yst produced a Iovver quantlty

of t han i cat ed AST
D45§be gws&g}f{ggﬁgg p%cq%;%lcwhlb I\z{:lylvf WV@@ge internal
reaftor tdLrdthe¥dB oo RARBictifAE Sffhe hydrogen/crude feed with the catalyst

produced a total product in the form of the reactor effluent vapor. The reactor effluent

vapor exited the vessel through the single upper exit port. The reactor head was
electrically heated to 430 °C to prevent internal condensation of the reactor effluent vapor

on the reactor head.
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the sum of the wei ght percentages of the C2

hydr ocarbons listed in Table 2 (20.5 grans), the
weedvgloerse4 cont ent per gram of total C2 hydr ocap®DnS2008§42126

be cal cul ated. The C2 hydrocarbons of the hydrocarbon

gases included 0.073 granms of ethylene per gram of

t otAftercxitingdhoraaetonibe repetoneifivents@poowas mlwdea@meparated ina
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scrbbS R OO e g iserang et ier ;le@lsw@@m@natogmphlc
el LI RASPEREN S Rled s BUIEOETARELE, DIFH SRR
prodiicRandTihD89 gvammif aorﬂ-ennﬂmbalﬁe hysdracm"edsmgai;eﬁ oIanhé) edac®r,a0.027
roduct t cI udes aé éeast grans of

erarfy, B DLEF B o of e B TP R EoRT is ang G Rope B the
crud®3tbdd ﬂnc@fﬁe %QQOQ@HS@JR Q%&Qélar ﬁ"igas% Fio%ﬁ@éd Y 8method are

grans of y rocarbons wt ange
summasmql butatde | el ike Sn T2lda 20CFAGd9,300 T(aﬁleﬁ in(FIGO10.MPa,

g Slean s f s O tiies e redaritphisqzen in

the gencaBflthatirahiaish nfet09difide 3amlyef topremiRe %ﬁ@tﬁpﬁroﬂh& I%lﬁl
oilingr ange di stribution between 400 0C and

mingmal ggucayryank gerpraipn afpake. THee thiad pwaptuoﬂlgdcdmmﬂaprcaiuct that
| oW204.0C |
was %qiduh$gll)¥tﬁl%%? S‘%"P%Bﬁ 'hgégzgrta st Bel ggrﬁlas f)ﬁ%ox} 8&?&8}{%3?’? Imflﬁocarbon
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§ e product_included boiling point_ distributions
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napht ha an nap a portion
comhaatiam obteanstrolistimenditibnaind Thashtalif@t prﬁlilm:edaﬂhw&a]uantlty of

cok e O e SR SFE L BRR Penzene content of
napine ﬁh@n%@ﬁ&én@&bl@flydrti@ar%ﬂéqﬁclﬁ&ém@ﬁ glg,ha?fﬁl @l hyP&hartdnd SFrom

grans of ol efins per gram of The na ht ha
the sw@r of ba weight percentaghs ﬁm@mhydnwrmns ligtedtin @al:ﬂe Gr(afs godms),

o TRIREYE i b W ST R BET h ROB R T .

hydrbb@&bbgy efhe BydrosdrbgREs indmided D9e3 RFAEHISetiNAsheder gram of total
freezing point_ below -30 OC. The kerosene portion of

C2 hyfhocaboare Fradhe sum 9é thedeei ghirmsreeniagss ofahel Co hedioesrbersristed
in Tgt?é Q'(Q? 9 %ﬁ‘?ﬁ% etgg E})l‘bg%%@ é@gé}%g}na A 0¥ 18faf Eﬁ}lﬁg?a%@ fsGy be

s per
calckle‘reds dhe Cg-ﬁlyérdCﬂitJOﬁEE(Ffah@ ﬁ@ﬁ-b@t[deﬁiabﬂ&Ey&@dadlﬁ)npga@@biﬁbluded 0.21
of rmnocycl ic ring aromatics

at | east O.
granﬂ?e‘f DYPRERE BFT ?(réf“o%fg Thwlrecarbriisp Idg (o thyRregarkens efbe non-
I
condbolfle BB, ol o s Shiohn A 00y b0
f r dbisi axampte denwnstrateea meﬂxzbdco phaldcan cade pedducisthatdntladds at

s et A BLOTRL L3 et ramel siel o,
°F) 2YGQoR W14, @1east (LGMR 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 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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crude product included aromatics, and the VGO had an

aromatics content of at least 0.5 grans of aronmatics
w@eoosgsmnd of VGO Exanple 3. Preparation of a KeFHES2004/042126

Sul fide Catalyst in the Absence of Hydrocarbon

uent. A K-Fe sulfide catal yst was prepared by
204c @ﬂa@lﬁdqumf@n&ﬁndu n-pavalding cad dheiratip df quadf ispptméisumthe n-
by 423 g of de-ionized water to forma wet

1:’araqoﬁﬁa‘g‘%@élthe vvet paste was processed as described in

Ex arhelceude groddod invlhideg boiting patd idaftebignk that 'a%%ssomated with
assed throu a 40-nesh sieve

ool R o PV O ﬁeﬁﬁm@eproaect%%aﬁﬂeestzo 00 ggoms of

T e, T

The msphrtga aort@ngd ltilatmdaesmbém@ had h éemzra:he bmﬁdmtaifat 81061 010 WaSims of

m xed with ed ele ntal ul pl aced in a
ben g PEp oin GfRP LD e PRI it 6 or e Fuepusthadgpamost 0.15
oLt
e S o R ?“fw RO oty pad
leasbgl gr@m plomofidrychoting sioummtics par gsarh of depltlad. al yst was

SIS LT TSRS et oot
the &QdéTF DAuS Y @ f?é?:%m@%%ﬁﬁ bLIRY BOPES SI'h'é 'EestQﬁE Sottibh 8€the crude

catal yst was anal yzed using x-ray diffraction
proctuet:imnlusmé gronfatiosnaad fejlsiresend partien mf tlmy:mﬁa‘ ﬁmduam hadan

ectru i S term edt at the ca | uded
aronB S oohPh gy IR, G R ot pr Al Gl ioRs. o feabsene
portion%‘f)the i€ Proaétand iat Bt 00N aaHis foif 4 BEydliche¥bHics per gram
speci es were not detected using x-ray diffraction
fkf’l’é’ém}ques Exanpl e 4. Contact of a Crude Feed Wth a

f
DT Y Y O T
crud@rrmothlc’t:ﬁﬁlilded' benapiosaat t, diedeldactioast thantdé padutidad an

procedure were the sanme as in Exanple 2, except that
afon??ﬁ@S conteRy ffet fepet (b sty € aramnatics aer sramPfkigsel 6, 000 NV

(1 y

br oSy og 3o Lt R 150 Bl LR A G0L The o ol 8 Wrhne
crude paaduct incPdog eromatiss, @hd ﬂteeVGOdthd garavatuaticspooduretht 1gasr0. 5

this nethod are s@tn{;grlzed in Table 1 in FIG 8 and in
grarﬁsa?ﬁsaéo%atﬂ%ﬂgfgmi Re wei ght percentage of VGO
ExaRipA&3C Prepdtatdf 6Ph K-Fe 'Sﬁlﬁli’ee@ﬁtﬁf s¥ ﬂ%etﬂ%eﬂ@é&iﬁ rocarbon

per cent age o produce
Diluent.cérkt-Hgeuifide giislyist wast melpﬂrcxijhyc e@tnbml@km)ﬁl geof4ranxiidesmd 173

oot RIS B RETETACRE e Rl 5 BhEEGE 8 e

past® waﬁl pfb%éssb@ aFAeeRb&] it Ex%rﬂpﬂa\/\ﬁfo ﬂoﬁﬁ Ahd iﬁ%rﬁ@ﬂlaﬂ:r Uit Yhef
the crude product produced in Exanple 2. A higher API

intergpegiate jolidnvascassss t gla)@ &Bﬁ:@m:h swvs fvith Ihll?@mélrfOMr bon

C t WI t. h
feggg&%t%é@tr t?l\l;gaﬁ‘g)? fq 1%9 gg ny V\é% etgl {;?ée&tal sulfur in
the éﬁsmtolﬁmyatmhﬂbsn ﬂﬂuéﬂﬁ eIrIa[ @IWdexl Winget @bors sthidspleere, the
catal yst, after being in the presence of 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
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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crude feed and hydrogen, included K3Fei 0oSi 4. Exanple
5. TAP Testing of a Ki COyRI hCCVCg CO Catal yst and the

wo paswsdeal | norganic Salts. In all TAP testi npCT/aSB00042126
ng sanple was heated in a reactor of a TAP system from
roomtenmperature (27 0C) to 500 OC at a rate of 50 OC
perTheirpanieng matpssiuan irpa sefide sgelysiarias anabyBedushg xirde digfiaction

f.th
o5 PR G150 BT RESHEOAR 918 BT e
catadi}l'stl iricheled poridFaSH Litdiedllfide[Fe8); th@ py@hiotde €Rd,; €8). tiaed
0.2 volts for emtted carbon dioxide and a current

PotaspinmsiEen HHies oniremoxids srecies werhhetidstecifd e s difiction

tecHn wganic salt catalyst at 360 0C. The mi ni mum TAP
erature was 360 0C, as determ ned by plotting the

Exdngge 10 Gntddief adirudérFeed With mslﬂgﬁdrtogam Svatderia thé Pfesedde of a

The %é&laﬁﬁtcr(ldé ﬁgd (dn)i r):acYﬁﬁ gi‘b%e&@r@%?@fh‘é rsﬁmé ag_lr) Exﬁfﬁlg Sexcep’[
170 are [og 10 values for the |on current’s tor
thatéh@ tatie o hpdregeragat t@@ﬁldbrfcndt\has 16000g%m? /oo’ € 200, OQﬁaS@FB}stThe K-

Sharp jnfl jons for emitte ter_an fromth
Fo sifplegalt $ sl et escthed i BRGupTer, was e o the
readisr. t he K2COB8/ Rb2CO3/ Cs2CO3 cat al yst, pot aSSI um

car bonate and cesi um carbonate had non-detectable

c urlireprrties i the erude sroguctagodwed fiom &b@ﬁtmetbmi eregynwearzed in

ngd. i O an i ncrease .
ok B G SR iR S Beni b RO BheAeBEhBER G YEho produced n
xad@ilﬁmﬁstg‘redtﬁsthﬁlhﬂfe wdiglitganicatagabt VGa gloysded it BXpRSRA. OFhe
two or nore different inorganic_salts may be nore

Wﬂ@h@@%@ﬁa&ﬂ of ¢igiallate pradyegdin Flpb?u‘} i 1@5&%}1@@ aveight parcentage of
i .
s BT PERTES it O GROL sl A p
Exaﬂr@len@ isdawpt thamtte Alogreitst (Ef th Gruﬁélpmduat pratiecedfin ERarifle 2. A
ed fro 520 0 0OC.at rate of 10 0C
bietEE APTeRi Tiies HRP RS oo e 08 Bab D Praduced.

r at@ﬁ&fcoﬂﬁcﬁvﬁ%ﬁ%&u@ fRed] MOV EtalJB 1PMRE &@Aa&%@ Bhi9zed.
cal ori neter (DSC) del DSC-7, manufactured

Fromghigianal gignghe (rmtwm rlnetamxhﬂ@mtajmt aftgr Being in th%$®sence of the
2C33 talyst durin

cru&ietrs}a%%%mﬂ‘@éaf?g?ﬁ 16’10 F%Eﬁé?ﬁ’rﬁc% ShOV\gat ﬁa%lst he sal ?

EX%JQE I Erzﬁxilrbﬁid% % b‘i@%/ds?@(lé idat AR stABR TndilRlual

an ol N enperature range
InoyganioBaltsy dn alfJAR festing, ﬁé@@ ngesmple was heateshinauesaiongis TAP
I t ed The
syt 1ol Rl el 2 0 B0l g 30 AL el le Bhine

wat€d VapSLERdRD oneRE & AN Wer® Imoh#Bred @sinlgh M&Rtspastionte®er of the TAP
these results, no definite heat transiti ons were

systg®ser ved for cesium carbonate. DSC anal ysis of a
m XlthlérI@zC‘H %E@/Cs%%alyﬁ sgpplgzrgg%nda rrhﬂl owedS g glPrrne%t

inflection of greater than 0.2 volts for emitted carbon 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/Rby,CO3/Cs,CO;s 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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heating cycle shows that the Li2C03/ Na2C03/ K2CO3

m xture exhi bited a sharp heat transition between 390
w@so6weD O0C. The m dpoint of the tenperatur ePCEOI§E®04/042126

was 385 0C. The area under heat transition curve was

calcul ated to be -182 Joul es per gram The begi nning
the dporgggn¢ palt gptalystq Shap ipfiregonsbios emittedavateand £ from ths@organic
salttc‘?igg?ﬁ'i 8Ll E4t0%0320 OC. The sharp heat transition

indicates a sugst antial ly honmogeneous m xture of

sal Inscontexsampthe KoCOsRih, € OO0t baﬂﬂtyyt, i‘[ﬁﬁis&tﬁg caboadite and

] norgani c Sal t tal ysts or an Individual |norganic |
cestgit 14 RV Do SR trelertions ahaso coherkatie gmisied water
and¥addnHodd81 ¢cm (1.5 inches) of the inorganic salt

catal ysts or the individual inorganic salts in a
quaFhesubeigstedl indr¢dse it emitted gao fordpKeCOMRbASO g€ pAIGatcathlyst

cersrRRHES it Rapniorml cofe et ErEsEumBEREd S difestnsdnorganic
salty Haly BémYore @isbrcﬁ?éfdif t*lﬁa@a@’i&ﬂgid%glrﬁlﬁﬁ E4rBBRatd idHst | NY

resistor. The nu e furnace was heated to 600 0C and
Examplechy (DSG (Testing obas InadaniciSalt Gatalvst andrimdieidual horganic

is. I 'cI r ree tion.of 1o I of the .
sasg 13 PR N6z, 201l S ves e €5 R et 0 °C per min,
H n Ié} t n n
ol 38105k 0C( KGR L PR LETRRLANE OV
600KZC4IG: rsif S AMtEper GaO usBigiasdi BeRatial KB ERGHB A @XM Model

cat al yst resjstance, Li 2C03ZK2CO3ZRb2CCBZCs2CC3
DSE ot aputactuged by Berkin-Elmey (Napade Honeediorb AEB@%Es 2CO3

cat [ e sl : 4),. ,
OB ehalyF P} BP0 RASCOTEMCR el F BRIt End feHipg of e
santpbe KD@GBhdtch sat ikAjre akhibeedeb@bd hes tiansidon Begeen 219 °C and
S o] en 380-500 0C. A stable resistance jndicates an
2600 1o FRecEPPIRE P LIDE RRZBRIIHBE WAt 21 C PR ot dhesg beat
; t : _dyki heatj.ng. i
trarﬁé%g%%%%@%%@?gt 27;3/ g ?xﬁie?ﬁé o THE Beginning of crystal
disqrilecoskrODBERNC 688 2CH ROIRIandPSE temmnadure of 219 °C.

177 AL BT SHEW & ST o A SRS P QO foFcestum

carbpbel | ve to K2CO3 at tenperatures in a range from

350-500 OC.. A decrease in resistivi tyﬂ%ener ally
i ndPeaeadlysinaf a eurtpemt L@k, WeeCastand Ke€Od dpring the second

. . ) T . H
reoP LSS0l O POEN SRR L i GORAI b
trandizionetweh 690 Ratto B0@ °CNThe atidisalftheiRinpbiasirs raifge was 385 °C.

general ly nore nobile than the pure inorganic salts at
They %?ﬁ)‘é‘?yﬁ ﬁ?aé dapsition ¢urwe &/as palpylatsd 1ebr- 1€ Jorpsperigams The

el NSAEOA BSERI STt o PEBAPAS, 25, mpermure or390°C.
Ther shhipt heattransitka@icatesa sittatmatal(y hagodene KRGy of salisus
"T).. A [ f tio of

t he. ZK2CO3ZRh2CO8ZCs 2 cat a] yst s.cool ed.t
vested S LT A B e ER S ot FRh PRI ORORETVR i e
sampRraaheFle fihYe TiRAvIrss Werk @BnMcRH 85 9.55 volt dry cell and a
220,000 ohm current limiting resistor. The muffle furnace was heated to 600 °C and the

current was measured using a microammeter.
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Na2COBZK2COBZRbh2CO3ZCs2CO3 cat al yst resi stance

relative to K2CO3 resi stance versus tenperature during
wheasioageoHf the inorganic salt catal yst after PEr/nNg2004/042126

cooled from 600 OCto 25 OC. The ionic conductivi ty of

the reheated Na2COBZK2COBZRbh2CO3ZCs2COB cat al yst

i NElG® al@esja geiphicel/xeprasentiiéon filpg plosvihe pamply f‘%ﬁs’f%fﬁ@ relative

to p(g?spglg} (‘eaﬁl%(gl ?enreis%t nc%cegor%g(ﬁ %Eécff [xﬁle%_?lhrg "Chf\%s

172, S@ht 17621 A, yad 180! mrerlgg ?hﬂ’s éﬂdKzﬂhogheﬁitam@ €no rss&staxmet
eatl ,|trra elnerre that t
KaCOakd YCrSiGretalit Fvustasee. it KaC Ol RBeOT b4 Oy
t
resm? I\ia CBO}Rb 68 /E@;@) ansa]tatl?ﬁ rés‘?srté(;ﬁv%@,grregﬁpegﬁ@ely
Te Sjaor(gurfvé 1a4n) dmﬁﬁgaelnanvayllarg@aaldb yesistange xelztlmmtl%zﬂ@e (curve

172)134? éé’&@%thr%g\{\fgg ga?q%g Ké‘gvg?%n % % §ﬁ %%Ebls ?%i‘sé ce I1]n\1@cates an
ordeHﬁ; Ha GrdRy 688Gt 2P0 t@ %Jv‘%r Fﬂft E'LQ’H{ eneTzﬁlo@%tr aﬁﬁh%“lﬁeatmg

opertl es O t e cat al was nmanual
TheIKZCU@/cRbb@og/h?ezccﬁ)mataalystdnlzqﬁ@d{qzﬁ@s/Rbm@Os/CSzC03 catalyst, and

Na299d§§@@3/\%1%§6§&§32§%ﬁ3§1 eggxivgf rﬂié lﬁghanél \cggﬁm % ency

dec@gsetlﬁlgs?/stw f‘r&@cﬁtertafﬁzcm @@térrgfétdﬁh@blﬁi a Ragdaoat B0, A
ree oW n wder s er the sane_ cond] (al ons.

decrbia mﬁfmnmmmmmm@c‘@mlﬁmmwmw wiRe@pplication
d readil r 0

or S NS L Ty e ol g o -

denfeRSttA€ thadthe @n&‘% € sdteaal it fregehiydil poene Bobile than thet e

~ Presence of a Ki CO ZRbi CO ZCs CO(g}ag | yst and Steam
lnorghECﬁdtslabmr@HWisﬁh@?ﬁngﬁﬁr@nb%srpé? Cgr ocedure was used

o0 Dol Rl R R ORI OB 2 B

Naﬁ(ﬂﬂ@bﬂ)éﬂ(b(ze%/lcs&lb@ﬁbat@l#ﬁ?é‘s)starwb edame 1®5< 02 mmtamd“log (x

5000 i.tted th ‘
Kz(pi%gag’%{sg&‘genﬁeﬁt\eél )gﬁd ngﬁvesg@ l\ﬁétp? l?rﬁgt?' %\%and ﬁeat er
§igtah
e, T a9 o e

172)) nérstis mmper,atme dusanhéating of ﬁ@rNazC@B/éQ@&MRévC 2C(ah%iat%b’3t

Aft@rgleerglggf Olﬁzg\f ﬁ;@/}{%&@%&c@%s{a{iﬁ atalggq{%sacfoﬁgegltg RS AR

temPbiafirOhRB®es h&dtbd in the conduchvdel dppartide ale 18Xhlsaddg plotb nf
essel (a 250 nL, 316 stainless steel hoke vessel

Naﬁ@r@mm@ﬂ%&s@@@e ceplyeigesiganqerglalys tod Cufesisphes ersus
tem%%%]’u}%ggt ¢ Ol léesa% g YiPgye 1301%58? salt ceaté:lggt gﬁfar ﬁ&l\{% E8vled from 600 °C to

pressure gauge

25 ¢@ MRS i@hiéfdén@mivﬁt@lof viad Nbea(tﬁ/?é@é]()gﬁ(z‘@hﬂbbzﬁ@@%w catalyst
capabl e of regulating flow of a hat,

incwuaFipHesOURS ook erdue B g oeondl Qe K OafR taC gl 2005

cat% n. An outlet side of the high tenperature control
i've was attached to the first inlet port of the

r eaBfoat tha kil fésremetia éorfie eshdnetivit érnfgbelinotgantvesalt catalyst during the
first heating and second heating, it may be inferred that the i 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/RbaCO3/Cs,COj 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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addition vessel. Prior to use, the addition vessel
line was insul ated. Product Collection: Vapor fromthe

WO e@serse£xi ted the outlet port of the reactorPenuSWwas042126
introduced into a series of cold traps of decreasing
tenperatures (dip tubes connected to a series of 150

the crtalyB.1iBe dishivras sxmuslipiltedioktbe geansadies heatingg Jibg from t he

t
PR SE0Y IR AShRS ek PRSR B 5RaP cora
had hREndaBQYy SR, t he reactor and thr ough the cold traps
was regul ated, as needed, using it; Ea‘é{ressure

[ egn. Centeset, e indivilug} oo beateaIRIS AVeroiTas e RoSIvES riger the
Stream exiting the cold traps were neasured
sameggncﬁiagn wet test neter (Ritter Model # TG 05 Wet Test
I\/EtA?N)a;C@J/KgEOﬁ‘Rbi@(DﬁCﬁzmé)g\mtalysebdzcanBﬂ'Elmd arideregdily flowed
stream was _col l ected jn_a gas bag \ng ar _gas

(smu@r,|f@z:@&aawl%éwaﬁe&mé%@lﬁ%P% er s 4ongal y zed
_u_ &Hﬁw JCP@&A‘ Ll qnezl ﬁ en'S0rGin @RPresence

A OT ed Dy Nt Technol ogl es, Zion
of al KJ(I(MIRb;CO;/S.siC(Ds Cabdvitiandi Stegnn e Sellosving p@uipmeaisand

ved fromth Id tra hed. Cr.ude pr
en g P ASEIST AT L5o0 s LA BIES BT IPEH e T Tk B 2t bba.
Reaxtdre s B, ghHdR I{g@ PQHQ&utm&é/@hﬁM@dea a5 79)ahivd at3s MPa
Procedure: Cerro (137. 5@?rarrs was charged to

workg mackdiitei (woam)saasoo T‘ﬁeW@:F fited with ¢ nreghanipal Afregang an §00
Watg{}lalflra?r %HSSC L ude E e ! addonggfler%r ?{Bl@ I)f I%Efﬁga‘?linkgt‘ﬁ%oa%tﬁoclave

rogen con

at+5 @4 frbmOHnWTent t@BQJS act @ga'rsl ml&t f)éft (aCHlﬁaﬁninlai)fpoﬁ @@ weapst, and a
"The crude feed was heated to 150 OC.

Th
thenqreoBpREPEEBRCsTems! Eampsrajye. Poer @Sie@“rl%ﬂ?él}e AR of QifArgRslpve

t.. t e .K2CCBZRb2COBZCs2CAB cat al yst was
Wasms“ﬁgdsﬁtgfmg ‘ﬁﬁ]m ng of 16.44 grams OF K20O3, 19. 44

Ad@itiRsV dskdRo AACGAditicanessdd (A5 (gmhni;l CftGale30mR:] hoke vessel) was

K2COBZRb2CO3 CO3 t al
B e N T S

t I
R O, 56 TR Sy 0 e i s

Valex HiSs-4U B3 Capabipef raguiptisg flowaf pdayistoenrstospeswgzed crude

eod B A PR e SERE PG ARBEERALE oot e

wad SRR PRSI 1rﬂé’t§>oktﬂﬁ'tl\{é Ruabr akdratudededionad dmrgeliite the
cat al yst was heated C{)I dly to 450 0C under an
additionegssedr Priopoasetheadditon visselding avee insulagesy cnszni n.

hi h
R e R
intr@AhdedES alsetiey efttoldtrigsefideaesdig teiﬂperaSIreamIanﬂ)esrmﬂmacted toa

wer e contlnuouslémetered durirg t.he addition of th d d
serigp QHESG wbel3 Hoosteintesy gaelhoke yosselsh lgawd theraper Yyaeecon ense

in t}xg ggld%%i @?r@é‘gag glgerdnT%r? 18%9&(}33&3}‘[%3& L rlﬂlévd\fp A of the

varlo® fiofh e a¢mjor bedrairoeth tha cblld&ra@sl chiat re:gulaiz@ls aeheedﬁd,elsmgraeback
additi on of the crude feed te crease.in

rep SR LR e A 5 e OCANLS 5 685 VUL 104 (e Ces reRaL e

colgftrabp%el%rrﬂga%ulfeﬁ %gmg a wet test meter (Ritter 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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The catal yst Zcrude feed m xture was heated to a

reaction tenperature of 450 OC and nmai ntai ned at that
wo eowpeswbure for 2 hours. After two hours, thePCEHS1004/042126

was cool ed and the resulting residueZcatal yst m xture

was wei ghed to determ ne_a percentage qQf coke produced
Cruge e NCCUHETTERS PPN OB oE LIGHI Gog eSS e TERBr %@mde
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0.0p2 gragrsa fheferudeufded waohkatad tod50 £Cq ik 610:RM£00/GepldOs catalyst

0, 000005 grans qf total Ni and V. The crude product

(G ldfsSTHE? ‘V%ﬁr%ﬁge%éﬂgl‘eﬁ% °tn Exanpl e 10, the reaction
Pr OREKLEO,/REQUDI/TELTD; cafall i€l fraé pRParca e combalingbf V&44 grams
the sane as in Exanple 9. The crude product of Exanple

of KeCOad 94 arameaf RpClidst and@4dd giansioh§sp@igelhe

WSk Byt -0 for.t r
Ko E e G st e b e T PP Ente bR
K,001RbyIr@ye s datilyst hat £DST témpeiaans 06250 EBTANthdividual salts
resi due content of 0.001 grams, and non-det ect abl

(Ko RDsC QY 28 k&0 St sXBIbEAIPU trrpnsraiiise g wngf Fom 50-500
ocC9Rf3EAp %ﬁn&}teet‘%?l%gggﬁ)vfe ?l?éjDﬁbttgnﬁer?ﬂﬁgé Qﬁlﬁg imPEHEEsdlftatalyst and

t he presen nost 3 grans o atal yst per 100
belgwahs DSC tempeiatifre efithp intivides nectélatadionptesduct t hat

(R AT W RO
meMRRE 089560 &b /e ARS! [AHGiSOMb ABSircdl reddhROn GorHpE atufe GtearhR€ a rate

crude product had a sulfur coptent and total Ni/V
of @dnmleMtinidanethastat 606 H250 ¢re’/wi, Was matered it thaaeagiory The

content of the crude feed. The.cr j
e i e onte GabEobTY Hstsl SELFEe B AU LAPEE Tk o he
redc@R90erdl. 6 h6urBUThOBruaé fedld Wit Piresd@izedGnidtthOrehibr Miag 13tMPa

| east 0.001 grams of hydrocarbons with a boiling r(gig]gge

(228 pst)raf it wier E)@m@é?ﬁ- idpberods toed §0-20 graprs) remging
o005 B O PR AU i A R DR 4 A

tenMRAaturelts 3P PE svak bbistvedihringahe additiorCriktie cheledeadi t h a
Hydrogen Source |n_the Presence of the K COs/ Ry CO R
/ Cs &eacatéa@téqry& fegth UERARS heqtediie 4EFacHAN foResetiiedd 450 °C and
@Qﬁ%&? bz te ﬁ%afu%@f&f%% SOALBHE3BHBne db bt WasicBoled and
anpl es 11 and 12 were the sane as in Exanple 9,
theepemditg teliiie/t B0l ygirmixture fwas medighefl é@ det¢Daine @ phksgniage ahebke
6 a of the K2 Rb2CO8ZCs2CO3hydr ogen source
pl'%(’z‘@%[%‘%ré’@f FW&“’&le%ﬁ’@ 88 n the presence of an
| NOFgARAIGligabhceGRtidtiNSdatd Rt HeRMH 681 dokeRbfilysPhRgtufd weight, 0.046

Exanpl es 13-14: Producing a Crude Product with a i
grided elotobel rohRiinad iavhe seactPhper gram of crude feed. The total product included

m

o

0.87 grams of a crude product with an average API gravity of 13 and gas. The gas
included unreacted CHy, hydrogen, C, and C4-Cg hydrocarbons, and CO; (0.08 grams of
CO; per gram of gas).

The crude product had, per gram of crude product, 0.01 grams of sulfur and
0.000005 grams of a total Ni and V. The crude product was not further analyzed.
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- Exapfples 11i-12 ntaet dba ¥ sflpdxbekb tSenice in thdPresence

apparatus, reaction procedure and the inorganic salt
catal yst were the sane as in Exanple 9, except that

WO b@snemes or pressure was vari ed. Exanpl e 13, PEEUS2004/042126
reactor pressure was 0.1 MPa (14.7 psi) during the

cont cting period. A crude product with APl gravity of
25 I EXqmpl Wethigeaghion pressduresirendisions. cpdsdird andeptalyst were
t C S
e B QSRER0ARI | Iy B RULE R BRBRE G e
boilibeaamdeadisidbutidns foethe tordeprasst rﬁh&m&d@pmﬁdﬁﬂ&ad,ﬁi&ﬂ gifam of

erudiieiiai . (e o et 619, 15 8F wistluge, fFulada of o, and
resﬂ&tc%)hteﬂf QWO@I Q@ﬁlshéﬂf RAEAERQEDINhhbusfts B &l buti on of

carbon nunbers in range from5 to 15 (see curve 200
in Ml%ﬁmdﬂm@mﬁp thet cotdaa 0§ theair@der'i%t&m afhydrogen

SO I8 AL RS o OB B s proccs

a totar p&)&ukft(iﬁatﬁﬁblﬁk!d@ AUEE]PprE ikt ehab [saligitid WikfirPar SaiPe CFh%dcrude
APl gravity. By varying the pressure, a crude product

prodict badsa 1esighie porgent afwemosiF0 Yy pEie mmdms:optenmﬁté@l crude feed. The

ROt g A o S AR A g s
cont@ﬁtrabiddﬁ/‘lf cothet dihbeaade edan Ext ernal Hydrogen Source.
ng(: gﬁ} es 15 and 16, the apparatus, crude feed, and
euctncldzd ablepst 0104 psars of ly deggarhsing vgth a boiling
[
o R L0 LR OB B s
withsabaling rapge Catriimniodibetvicde 20GCRY °Gas 0USE MR atleast 000 rgrams

ot kTR b A e e R s o o

Mpgat al.yst . (sanme catalyst as in Exanple 9). In Exanple
16, 132 ¢ of Cerro Negro was corrbl ned vvlth 83. 13 grams

Vi h d ed hav
of Yl R1Co /ﬁ%’cositC S0 'ﬁfr?aé?ac LA

condmmh b DS mwm@e®3lm§©®peatélpste@Ehaﬁis@wI1 and 1D Qere the same
m xt ure was ted to a reaction tenperature of 500 0C

as ﬂb@@mrae Be‘?"icéﬁt tbat B0gsupsof crpde foeg (Grzso Negre) arfl §hgignsies the
rate of 100 cnfVm n. Vapor generated from

chttﬁg&%ggé%f’@ov\?as collected in the cold traps and a gas
bag nmsi ng'a back pressure of 3.2 MPa (479.7 psi).
Crude product fromthe cold traps was consolidated and
anal yzed. I n Exanple 15, 36.82 grans (26.68 wt% based
on the weight of the crude feed) of a colorless
hydrocarbon liquid with APl gravity of at |east 50 was
produced from contact of the crude feed with the
inorganic salt catalyst in the carbon dioxide
at nrosphere. In Exanple 16, 15.78 grans (11.95 w %
based on the weight of the crude feed) of a yellow
hydrocarbon liquid with an APl gravity of 12 was
produced from contact of the
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crude feed with silicon carbide in the carbon di oxi de
at nosphere. Although the yield in Exanple 15 is | ow,

WO b@sioatesd t u generati on of a hydrogen source i PCT/082004/042126

presence of the inorganic salt catalyst is greater

than the in-situ generation of hydrogen under

non-catal ytic conditions. The yield of crude product

in Exanple 16 is one-half of the yield of crude

product in Exanple 15. Exanple 15 al so denonstrates

t ko BY SRS heh ToRERRIA @ ledHEd 1 I ;ﬁ?&%ﬁ%tof 9 8p§arr]1§:rsﬁﬂ Gatalyst

feed 1n the presence of the inorganic salt an

B PEee HPEhPYdeEous hydrogen source. Exanples 17-20:

g Es ﬂ"fl4a IQOHQS 24

oappagius, |r@4§n0mnb¢d@le? aund thy mplsgptme salt:ca@dmd wbnethSamHae in Example
@Q%eg{ HSothd ?C%IJaI%?&ISRIre edure, crude feed and the

i'organic sa St vvea%edi he sane as in Exanple 9,
exce ptExampb 181ike eacmpxmsgreowml Ribdl €D Thpdiedtiriny tHezohfating

reac d of. .addi tian through_the addition
VERBATA s i Pe U S erhal 2R a S b g ahprapisgan The ool
gﬁddwehadmerobﬂa@ts%ﬂm &s&bﬁtgoﬂ/gﬁm@ﬁﬂghwﬁn(a%% R b t0 32
ur i ting period. e hydrogen gas
@W%maﬁéggﬁﬂﬁghgg nin. Reaction tenperatures, steam
f1ow maEesmpleM (REEERH R8s Was 8 UUEBa (@"1@%&? du@Sthe %}{#acting
coke produced are tabulated in Table

EBEHAD| @ STufly Productpgth ARleg it SR8 20t D706 D@pprodussd) m tota

SO S B g L RT3

VEes urve 209 EviI6: dDur e range from 500- 600 0C. As shown
T
{ ormperaecy s dehPhard o HEARE Sl fnd B8 chfle EASa 1 rogen

PR Geetspen obén arganicsale catdyist fat vamiols Bessgrea sproducd a@fde product
£ r t roduct

e B B b e BB e S i g Mg

dowersARifgrayok evapprodgeedm of crude feed at the hi gher

-, DE § : Chiif, f nt ofthe cryde product
2 d 8 e a _‘,_!:\i s Of

leﬁ@OqﬂIsﬁDﬂ)OCa@Nsd&r ﬁ!l@dﬂCirb@de ihRe Jﬁbéﬁh@é of an External
erature. %&#h crudgsg)ro ucts ha
ARG Shfee, TR o e Bt Aemsctvenicnint fre oy

(pﬁja:dddre @B thd ditrleak id Bxdnfie 9.0R60p: tANhe BR8E fd-BER ERTyst (or
Eﬁx@’ é% Perce ta es of crude product, gas, ‘and

SUREY BRI IS chatBil iodhe Toc et e samp Hioe Garbpg dioxide
@89,)RiR @b’éﬁtds QRarrie %%aﬁﬁﬁxélﬁ‘%@fﬁ%k ?’railig of Bkab | N\ég% t\%jstcgl%bmed

gas roduction in ljesu furization

SRR 4 smaps ofdhe K&%%@ﬂ%@w% catplysh(sEra pashlist 88 in Ermple ).
& Hengi P% Sg% gBf @91’1‘(9@1@ a%&@xggﬁlng ugvgh Rags ﬁ_%ﬁlrs of E@ggr% qarbide

crude pro ras cofipared
§4§) meph, @télFfP@rMa@flal& Aj% \@man@Ap efucly siticonofartd deuid (beheved to have

rodyce | e :
B S Mo S RS bl SR i PR, i
Ex arrpIneﬁaQI()@xa&@Ielﬂnegmanme wﬂs Iebfed maﬁc&fob It&iﬁpérzﬂﬁfé%adomfc over a
F ‘i%odtortl tallrgl Thé Ebz w%g}n%l[ m’y\%e r%gc%orrgateg ratteo oft 10% cm’/min. Vapor

generated from the reactor was collected in the cold traps and a gas bag using a back

pressure of 3.2 MPa (479.7 psi). Crude product from the cold traps was consolidated and
analyzed.
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Gas production and coke production significantly
increased in Exanple 20 relative to the gas production

wa@ar@soeiees producti on i n Exanpl e 18. Under thesSBCT/US2004/042126
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non-catal ytic conditions, 0.22 grans of coke per gram

of crude product, 0.25 granms of non-condensabl e gas,

and 0.5 grans of crude product were produced. The

crude product produced in Exanple 20 had 0.036 grams

of sul fur per gram of crude product, conpared to of

0.01 Y% r f I

pr odu ggd i n&fgg’%el"%rgf%ﬁg %e‘% eq;g, tgof( g&ns%ff gIg thge rfg%h g H thp grpde feed) of
t heplonlgsehyduecatbps tiguidydth AN dExaiypif esleds? S@wds fr8dyred otecontact

' ; | yiti diti d
(SRECUES: fEP Ul e M EEROMGRA b 4 RGO G iahere
f1 ow rlaEsample 2601 5CH8Rrama(1 190 eviHbasad sn t veidhe obhd crude feed) of

0 ensabl e gas.were signifijca | ower an the
TP SRR A0 Bk Sn AR ineish ShiA Yo e i B gpiact of te
lmukkrfedftbw'rth:eﬂiain)daﬂﬁcliedﬁlﬂﬁﬂ d(a'tbblﬁ?dioxidé a;ﬁii@dib?é?réi 8usi n % "

i norgani,.c salt catalysts (See Exanpl es -18 in Table
4, FI @%&?@ the vi§ %&%‘Nﬁéé 1H10%e g di siftheeppratigpighitydrogen

petie it theprapéred bE@E idAgnicahREANGstio %rgﬂ@r tREPEE §RH IR Reration of
formed during the control experinment (for exanple

EWSFRsPR UB4sT nep-qaiglytic eondifipes. Hhe)vielEpfamidermsodigtintBxayplsf16 is
hond gt BRR%1 6f &R RERR 115t ; |

of the prugngeed_iéﬂestFﬁggg%@%gjbgggéﬂgég?kgg&@ﬁé#ggsHMI
Fydragen isiEsneiped duringmentactial the vgdedeedin ghe HBesadnof dre inorganic salt
~ t of crude feed
%E%@?%ﬁ&%eﬁﬁ%@ﬁeo&?gﬁ% ggﬁ#}%%. Exanpl es 21 and 22:
demples 176204 ajef ofF a ¢ 1 Feedowifin g dhyds pSoorperin BoLPeence

Catrary OT—Sr oo carbroe. e EC 2k DTS
gxtthogphepiy Gonditorsa fheapparatuExamyibepBcate pldd feadl and the

dr o a s _used as the. hydraogen source. In

SRRy ARV B Sl gy it Eapipledp e Pl T Grantgero was
\aidddd BfecBBtoghareactof ingtbed JK2A0MHEB6RZIGBEAGERN 0akal18 hydrogen
to forn13 c&uge feed nixtgﬁe. In Exanple 22, 139.6 )
GralE® 6Pd e Y RBgRoOWsS LRmisrseProR i e 014! Ybad4 dpsi)
slutihg e comadlingd@eticy. fIHeMytitd@erCEdd dRwW 8@ val X bthBminl N€eaction
crude feed m xture was charged directly into the

(AR YeS PHETHN Bl Ering KRzt @reupradichses, epdrekeproduced

lafd t@bd1ited [eRble0f inQ4dGi 1) t he heating and hol di ng
peri ods. The crude feed m xture was heated to 300 0OC

over o Examnlessl 7288 1 fetho Kali GedRib260:8 B~ DCatabyist wasusad.. In

t | v
DA Bag] O b e (ARt B3e T I R Plafle 19 4P CortieRhe
PERREETR Wag ipicapeiiabire waghizem 400-6Q) “Gvat er was
intro J f, ate o i [mn in
conbr g hebBR EREAE T B Bel 1001 yha i artuiure was
wesreasedeiran 6@ T(todd00KRE, predigtiion of gus itidnersedefiidh 0I0R Grams to 0.05

[ hol di.n eriods.. After maintaining th
A TR oD & O BB Cotepnt Pt O et B are g Fem 017
wamsi t0 0108 gems df oole(idr BampetdrutifeHdai i thighbr 2APe@frd. OrheZulfur
ho%nﬁ.fggnerate vgﬁpr fron1bhe reactor was collected
PR of g e Prgductafg dsergased Fam 0.9 samatorf Mg gsams pigwifur per
bl 6freHel @RSt M@ higher temperature. Both crude products had H/C of 1.8.

In Example 19, a crude feed was contacted with CaCO3 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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consol i dated and anal yzed. In Exanple 21, 86.17 grans
(66.1 wt% based on the weight of the crude feed) of a

wala0og/o6sedi sh br own hydrocarbon |iquid (crude peDuszmn)/042126
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and water (97.5 g) were produced as a vapor from
contact of the crude feed wth the K2CO3/ Rb2CC3/ Cs2CC3
catal yst in the hydrogen atnosphere. In Exanple 22,
wat er vapor and a small anmount of gas was produced
fromthe reactor The reactor was inspected, and a

g&wg oy ) S L tjll:% E@g %\géag%} g%écﬂl%ﬂn‘@émpﬁ@\{ﬁ@, pef 8 of

reac t he dark brown
\¢chsle qmslubti q 0l granaf pulbul as ewnrfaradite gt copfent ¢fd)- QOB gapans per
C

arbj h
Ao} ittt R o5l P e BERRERIALTOP P PV o
in EXx Eﬂ'ﬂhﬁle 20 iy £d:cﬁﬂipamvt axampjﬂ ﬁt Exam‘lplc i 8idn ExaogieciO, 83.13

f%%gsgq%g cgg%ﬁnﬁgteﬁg 8{)%'? HO nlgf g]%ﬁqelm%n}térc grg%l t8'the reactor.
R i@&ﬁ%diﬁalnﬁ@oﬁ@ﬁrb&dﬁoﬂ siggificdneel 1ﬁw¢ae¢d1nrfahmple\29 I‘ﬂﬂtl\& to the

crude product produced usin ot r. S ecifically, ..
AN A et D LM GRS R
t PEREXABRIE 0253, gridfis SRPARThdabhte d
tdl?;2 céﬂdggf@gg%ﬂrgduced i n_Exa grI eS 22 not bg n@xm an
iy Example 20

abf’r game 06@mé¢ nr@d@céafeﬁd)rad%%o%e RER4YAEPIRLHSH

hdr20BRREA L dulpaaRE 8PR01 ks of sulfur
atlgglgm{tngL (tﬁﬁgﬂﬁ% udé%rodﬁctbﬁ?oduceggl n Exanpl geﬁzg_o >

ep;:r getresfivrwedradpctiredigkbd infpepte 18n. Exan'pl es 23- 24:

Cont a a [

Pr eseﬁ[éhe oefxcm% %ﬂ%@%ﬁ%&%@cmg ti/)gst%at1 o Pr od%sclz agHQS
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SR, L hqafR e P IS AL ahiBRRCBE ik biPnon-

par atus crude I norgani c
Cahadngstle ganebre sighificanly povos dthnrtee amentsd celenamd € non-

descri bed in anpl e, 9, ex t crude f eed was
diondenspie gﬁ@rﬁrﬁ%}%ndﬁgowc@ga@ﬁgrcogﬁg Wdrogen gas was
used gg ﬁk ; fsplbyeipaesgantisalieatalhise éS&elEi@nipEedHl@em Table 4, FIG.
ad an APl gravity 6.7 an
631 108P BASHESCIY S %ht?%fcerfé% Pb"?‘ G %? feﬁﬁ%léfe g"rzﬁl}
[g@@uc@%g% & duein % dofi®6lJexpetinead (far é‘kﬁﬁplbf Example 20 in Table 4,

ZCCB/CSZ catal yst were char g Kine of
r B ox Frgn(nélpqm@mbty &fhygro gypng mgtp%lﬁli?a %Stgﬁs g}? ﬁnal cracking o
g@?gﬁﬂ%{é@ﬁ 1§&tlﬁﬁ@d@o Q@Q%JSVZCP\M%D al 136 16/ Wth, at mds 15w®’@ at most
was produced. | n Exa e 24, 102
05 w@% drowede, (bagd omithaiptag prgeput gggg(}e fg%cogm@cg:ldm adyydrogen source.
il t?l,es SELR 85 &Gﬁtﬁctcd? Qr(Qﬁ&ie FRed HRh HIREEALS: H‘ﬁerééﬁCi%urce In

prod Cro—grans) Ol an APl gravity of 1Z and
d&msﬂrb nod oiDWﬁ&thn k Silicon Carblde

d d.
pr. ﬁ%ﬂg&fﬁ in @{np es 22 At e%fggrg %ﬁeﬁ%&@ af ﬁ%ﬁ%aém&c%t thel? fydrogen gas

aﬂ@i Wil aathe Ihydrib@&in s@maeat BrExtahmple 21h &304 Erame ob CergrMegrp (ke

f ceoergbme;r v%tﬁ/% gém AmSs 01:' the K,CO3/Rb,CO3/Cs,CO; catalyst to form a crude feed

mixture. In Example 22, 139.6 grams of Cerro Negro was combined with 80.14 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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crude product produced in Exanple 24 was significantly
| ess (40% 1 ess) than the volunme of crude product

w@e@docwed i N Exanpl e 23. A significant i ncreasBCT/NS2004/042126
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vol une of product enhances a producer's ability to
generate nore vol une of crude product per volune of

i nput crude. Exanple 25. Contact of a Crude Feed with

a Hydrogen Source in the Presence of a
KiCCNRbaCIn/CSaCITCHtaIyst Sul fur, and Coke. The

a e S

B P T R o e L P Wby and
rhgaogemrwm n@&@edm@/tm reactdirer 12 GOBYiREY agingendimgding periods.
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Sdlélh(fﬂé&dls}ﬁﬁgwg h?&o&fr@dfﬁhqﬁfd cRIE gtdﬂuct)%ﬂd VHtEMDT.9 gpﬁveﬂehpeoduced

crude feed was™ 6. 7. Contact of %gé%égéﬁgg i N

ree & Iepes fiom qontachefdBesrede fspd Wﬁlét oeggalyst in the
ced, per gram of crude feed, 0.95 grams

qﬁhé%¥§tmg%§%ﬁét and 0.041 grans of coke. The total

pr odudt Exaveile afédrvatepse/ﬁp@raaw enali gaeHnt pf &g itap progiuepfl from the
ﬁﬁ ﬁﬁe %{gﬁewgg A aaﬂg ga&?vgov&{ ﬁ%u@ﬁy&&&&%@fqﬁﬂ%as
T ecte I ncl uded, per nole of
gramovea fion ﬁblrmtomf Lbs,s dhwé@ L%t Oapslaptobrewn yisceusligyidl was

e Q f H9GREGCRS0sphere.
S T e P G e
e 25a iecreadé in yle:ldlblﬁ omderprodudt shes olmyedin Emeﬂf(l)l BBdive to a yield

| es) of eva cru product. The crude product
%§§HQHBF§?@6” né#ﬁﬁ? éﬁ%atlon of gas chromat ogr aphy
and MEXSm ]@@,QtdeﬂmitfayES all hﬁprOVth pﬁth@lpmpeltlns:d)fuhi@du@ product

m xture o ns, with |I|
Totsabere MR G Pt S dh e R RS R S e o
Oy 886 SgEafiEal9! iy kmlae PEANRR if Exeﬂiqm)@]y@hs lewer hsrglmg]mimﬂha drude
wWith a boiling p0|nt of 136.2 0OC at

girehcbOmIReBPl E3rHH mop RO R T PGBt Effnele 22
Gt g&né 28d 1o @E"o&lﬁ'@&j aEByRbY Slthe(crdcdl% ?ﬁddubt%ﬁédu@&i flBsainple 21 had

was renoved fromthe reactor, and then

cavdainpeé How Prepertios selatinedel the Tude y&duﬂ&aodaﬁeq ifdrampls 22nps

3B 9k@pE to atotal weight of 37.38 grans
(aﬁggﬁgééggg 0 S8 mﬁ@b based on the melght of the i

arle ed t a\Hydyrogcenoty

(')'«9 égCQ)a ]éatﬁ&&ﬁ Ppédu@g Q 'Ctrhﬁé] i‘l‘odﬁ@{(vvlth Icrsed

of_surruar, U. 004 grans ol N ZV,and U. 645

ngﬁﬁmCRelde@(fBKRhﬁﬂ‘ﬂB‘Zﬁh@C@lupﬂ g’gﬂmﬂgjgggsﬁgn-cmalytic
t t ,@dd t | d
gm!gd lahpa{r%tgg f;m%ig ?eeg 1g%fgam{ algfeﬁ%% ]ang rr@a@ﬁgn fﬁ@cc’edure was the

same as described in Example 9, except the crude feed was directly charged to the reactor

and hydrogen gas was used as the hydrogen source. The crude feed (Cerro Negro) had an
API gravity 6.7 and a density of 1.02 g/mL at 15.5 °C.

In Example 23, 102 grams of the crude feed (100 mL of crude feed) and 31 grams
of K,CO3/Rb,CO5/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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(36.63 grans) to produce 150 grans of recovered total
product after |osses. The total product included, per

w@e@aiefees ot al product, 0.92 granms of |iquid crPaOm®Es2004/042126
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product, 0.058 grans of additional coke, and 0.017

grans of gas. The gas included, per nole of gas, 0.18

nmol es of hydrogen, 0.07 grans of carbon dioxide, and

0. 035 nmol es of C -Cg hydrocarbons. The bal ance of the
gas was nethane nitrogen sonme air, and traces of
evapoy gt

CVaPORaiofl s BE2OBE ol IR Bl B rams o
mn@ecarjﬁnmaa cmgemsrm@ctmh &\ gode produc@ﬂotgtenrhor‘(weth@n API

th I byt
Bty Bt g BRIt S DA S 00 it bR plfincedy, 1
mol e%yader ﬁteb@/bodderme,noa vdlurBelofithd e@rol@prothmt prdaceddrap@Example

nol e% of et a- x 0 % of ra

RS BRREPY IR ynlé' %%ﬁ?ﬁ%ﬁﬁﬂ%g\%ﬁ? g °£ F|°t“nd§%§r b %gﬂﬁ’e of the
1Ak Bfodadt prodhBed ilYPRhmpIEiPases pigaidioaitly lesn40% ddss) than the volume
detectable in the crude feed. The. used cata

OF EdomacES BIPIBGRIAD FEEmBIe da A SN R P SOt af pypduct

%ﬁdﬂl@%da’ Bdifdert MG R LERE mdB & omBR YA druds ptbdaatpdt yttime of
an |ncrease in"werght from36.63 grans to a tota

wepugbudof 45, 44 grans (an increase of 43 wt% based on

t %m“éﬁé ﬁ?tc taét I'M; anljuge F‘@ed M@Q@ﬁ&?&@%@?&% the Presence of a

1ybl). ||e seconad use% catal St 1 ncluded 0. 32

s 3y The appaFARuseng yeaction
% ngur weg:q e_]_%gﬂr?ef asqr? E;Zﬂ\%gé@ e&c&fi‘ﬁﬂt tsteatﬁd@is%e@eﬁé’d into the

ramnms S contacte wth the second
usawbr aa:uml Inu(142]?h8 Kzrgodﬁ’sz)cqatcw@m@éyst pes pigpaipd By combining

ams__of r 14 grans
e R 72 s R R MO AT o0
at tri tmt eadé teed Q1GO. ﬁ@tmﬁ)laanbQOi/szCélﬂtﬁSt(E@mav@ém 61.6 grams)

dueﬁ:%z?rgeo th%[li er%%%o r’%ﬁ?egf) efgtij)gcgu mc ci %el?%'gr 1e dcrt]de feed, 0.04
Cg’r&tﬂﬁtota@ %mat[&h&oh&hﬁth afbollthg Ginge mtruntadn bqsmeergM@Fﬂ@f"C (300-500

t ot al duct 0.86 f t
Lo o i 2 8 o PR S8 02 056
NRhGs O red@s, A@I%&vﬁ@'cﬁ&e@ﬁd@Y&ﬂQ@t@ﬂ7 0 052 nol es of

car bon di oxi de, nmol es nggﬁcarbons

The baloateiofdhe trhee @%W%Bgﬂe%%%ﬁ'ée Pragence ofth on
"i@%tﬂ?cg%ﬁ%l@%&aﬁj@d frbdlRed, PBCaran HfBrubie feb@TEODIrams of total

evaporate The "crude product i ncluded a m xture
afrofineti mod B.0hbagmgiof Pokg- boi | i ng range bet ween 100- 538

0C. Tl %’tglw ‘g‘&cpﬁlﬁlﬁt‘g&o g&ﬁeﬂ'{l 8 Wal Brodudt .41 Ex@mrs an&ade product

distri ut|o

ded,
h@tﬂr&iﬁﬁrgbams afihytnecabo0gd2 They tolja}(ga Wtecg@glg]ér%e petgngio of gas,
ol f i
358081 AL BB P BL Sy 53y

(ﬁ/dlv@arb'diﬁtf} asideaetnhaddeHyyGE/MS. tTherbdlau@sJ;f t]magaa s me}hamgrr, carbon

r enov fromth ctor anal yzed.
T‘ﬁ‘@nct & hd psEage Z%{)@f‘ )Wéav?ﬁfa eﬂ CF“ Cfﬁgtnvvel ght from
44. 84 THeHeeoduct was analyzed using a combination of gas chromatography and

mass spectrometry. The crude product included a mixture of hydrocarbons with a boiling
range between 100-538 °C. The total liquid product mixture included 0.006 grams ethyl
benzene (a monocyclic ring compound with a boiling point of 136.2 °C at 0.101 MPa) per
gram of mixture. This product was not detected in the crude feed.

The used catalyst (“first used catalyst”) was removed from the reactor, weighed,
and then analyzed. The first used catalyst had an increase in weight from 31.6 grams to a
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a total weight of 56.59 grans (an increase of 79 wt%
based on the weight of the original K2Cq

WRLRBAE8Y Cs2Cg3 catal yst). Detail ed el enent al Perab30e4/642126

of the third used catalyst was perfornmed. The third

used catal yst included, per gram of additional matter,

0. 90 grans of carbon, 0.028 grans of hydrogen, 0.0025
grans of oxygen, 0.046 granms of sulfur, 0.017 grans of
nitrogen, 0.0018 grans of vanadi um 0.0007 grans of

rlbt%i( ﬁ/lﬂnghpofge 5B g%ﬁrfﬁn Hlfcre'ageodf 183h6, ﬁ 10907 ﬁle%e?%m oPhe original

| oride with [ ance bei ng of her transi

%ZCQS@@G@HC%% I@Iﬂf@hf\sfl)mﬁl" he fitstised mtalmi imluded i 15 rgrarrﬁsSOf
|
dﬁﬁﬁ]‘%ﬁﬁl 3L£9.0085 LS o?é.ﬁﬁ? Fo015 2Gus o ?{ga ', Ahd @ g% grams of

net a eposi ted“on an 'mtHe 1 no
cféﬁﬂlsﬂ%hzcﬁdcﬂﬂ%@ﬁfg@motfhaad@uabat yield of crude

pr oducg t each run d

cont ac fad tf&aél c%?lﬁ% ee%%e{%g ?mc) %“8&8& tg g‘?ectbé‘)é‘i Yseq patalyst
aBesa grams))fo prérince D3 gramnk of ﬁadnters‘dabtal ptSduct 182 1656t he total
pr.o [ | cs content at | east

RO ey, Bor TR 6L Bl Brofheh D) Gt PELTHOALEPoBRCH (eS8

Cgfra,tds%off ﬁ&ﬁmhaﬂ cekehid 0.0 graRger hisStrhd Qdétlh&ﬁﬂeaeﬂe?‘ﬁﬁoié& gas, 0.18
t he three runs, the average crude product

W@P%"f{b@fﬁ@éﬁl 8197 erpans glicgen groxidpeand 038 mcé@d)f%% 89. 7
My Beocivbbitk. ahs bR ﬂféeg\ék ahd RBmhAe, gm@g@n,ts e %’%’hﬁggces of

coke yield was 7.5 wt % (based on the Wel
@Wﬁ%ﬁtPce@HB’IOd%tﬂﬂqan@leéndard devi ati on of 2 7% and

the avgEagge W%H&!? 'inchd%&l g r:?% ut 203%8&%%325&1% Kﬁg‘h{:} boﬂfngtrﬁrége

hydr ocar bons” was 2. e wel
Getyepen ﬁ%é§8 - tTheaaosttcmiaheotnutm with alboxbrhg Bang6 Hstribogon below

qggp%g%gddé\g Sﬁé d}n@fe%? tot 1’31{2@@{ 18!89%%%{1#%& : 8619 P %]ofieﬁléyq %enzene,
t0Hpeelatont eolermat 0.1 lanIE%OEBf mehzexflelm;l aMHSsB@] mblafd cﬁd)a.ra~xylene

QAN B BG5BT P S g

efé@c&wfeméﬂedt&téeinahegaumwts of coke tested here

25 o SRS LR STt . wiges
a@h@fhen aliadyzedt The ﬁaomlaﬁe@ca‘ialys-fhﬁi & lﬁﬂ@as@hl@%@ﬁt #r&n 36.63 grams
[ nterqal %&E{Sn% rati o of the )é/dr ocar bons was

& el piie /3, na*iwé?%%f P % baged o tpgwveightio§ the
bﬁgﬂn@l m3ﬂlﬂg§©§0§2@3 le¥talyk@NERe dcheHA JsE@ca@ﬂf&' h{&iu%gd 0,32 grams

Ferrmdyna A c s/trans olefins ratio o

8t (s é’rqlr%a%of Hitwr Al 0.67 SRR 8ot zxetn of Eﬁcomdq@sed:satalyst

hydr ogaaiaens cMes rdd 94 gHihs? \Jaét:brﬁa&@ﬁm@{ ﬁgtseecr §haa clngﬁrst
predi cted thernmodynam C 1gha ol &

(49 & samns) dp Elfoidw@, P%tgm;n @f crgde]_ ed, 10 grarijs of total product and 0.114
é#ag{as:og ré{r)]lté(r}’lzglaltn§ f etegr edi ct ed %?drlr{g &mﬁ gtrtnn1 %utte(ﬁ walg/ 5 fopagtion in the
addifiomipssehdiego oferea@ing Ebcaaﬂ;iﬂuen 2®sel@mnct &@1.1 pfamd of the 133 grams

Eﬁ%{ﬁéfég& n'#eg@d@ds&ﬁd ’%Oé]t aining Crude Feed with a

rogen Source F&sence of the K CC Ro CO Cs

cc Calf s tytsat prodive memdad Fetigramnd tdtﬁ@@ctduom 0186 @EBEHLLTOridB b duct
ed in except that the

f%%’&s Ofﬂ@ éi?F o1 g3 “E'?é %irnélué% PPrrm@ia f gasf @48 moles
bid))tdhgeﬁ IS Glicles Id¥ Qaﬂb@ﬂ glox Rk, 78 DM3idbles of C,-Cg hydrocarbons. The

balance of the gas was methane, air, carbon monoxide, hydrogen sulfide, and a small trace

of evaporated oil.
The crude product included a mixture of hydrocarbons with a boiling range
between 100-538 °C. The portion of the mixture with a boiling range distribution below
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the reactor was nonitored using a change in weight of
the reactor. Methane gas was continuously netered at

wWGdsoaBs4i N to the reactor. Steam was conti NUBCIEIU2004/042126

netered at 6 g/mn to the reactor. The inorganic salt
catal yst was prepared by conbining 27.2 grans of
K2CO3, 32.2 grans of Rb2CO3 and 40.6 grans of Cs2CCS.
The K2CCOB/ Rb2CO3/ Cs2CAB cat al yst (59. 88 grans) was
charged to the reactor. A crude feed (bitumsn

L1 ydrhasdes p erg@ﬁﬁgﬁ)gd%wbeﬂ F’¢ Pﬂfgf gthgf‘ e%zéﬁ B2

sul fur content 2 gr arrB resi
carneaf tolweng 0452 gramsef n]@@rxmmtﬂfo anotgn@nsf efedra- nme

P@@aﬁ%gqsgg\gx&a{{;%w vessel to 150 OC. The hot

bi tumen was continuously netered fromthe addition
v es selThatusadcaulyst (Fihirdtused ¢ataly st otas remaved froal thereatiot, @eighed,

I e fee I vel 509%
e ac %ra% gft’] Singf he ghol{/(\i/eu& %‘?C t%lﬁsg lh?%? ingiease; "ﬁ%’ﬁ‘tg%‘i {E?IB 9{5 8¢ grams to
regfotal eveight 6. 99evahs (ail ereaed dfanoartsd, Baset f tdavdi g df e Sriginal

R PO O R EE TR 4oHRptohe g osed catalys

nedshrferradde Ak eritid@ed €y svidchdbfeL @bl of S8diRsRIGERS, @90
total product (in this exanple in the form of the
rSEBY %fcaé‘?rom %8 gf%labefﬁ)ydr%e{l o025 @farrwfexwean%%ﬁ grams of

GuLEE 01082 dratRof BIREES S@dl@%‘ﬁfns er O&Qﬁd&rﬁm ik 09(5‘7 &ams of nickel,
dlfferenceln initral catalyst weig and

lg gEmesataropsand 000} grames |o§ Phlorl@ \wgsthg balatre deing okher

ﬁﬁa&m%@me&is SEM A BEm! SRk ed%d'zﬂcsn reactor. From
contact of the crude feed w the nmet hane in the

pr es edsalegionstrpgedin @@3@%@%@@@2@@@1‘ ead/al 1yethls dBpBBed on and/or in
gﬁ@fﬂﬁrggglcts%% @zltal?srt 9? H&ttaflggtr thgs%?%lﬁ%elg oF grgldé g%guc a?f least 80% for

produce uct 1nc ram
tea¢tafunpproducct by @mﬂ@:t gf acmdfofee@ avith zarhdd@g&?sogrca tims the foresence of

di d
QEéJﬂgrgBﬁlg g&i? (t:at%l??% le"llile C nt% ro u[:?ﬁmcf'l a @o?or%c}]g%lé%}]’latﬁg ?orﬁ?rgm least

€ reac
do0 gass te. Hidnbcgnliaming GfOIIhlyldS‘ ament oﬂh@d:ﬁdegfeamﬁl oilg TheR
gpans of carbon di oxide, 0.13 grans of

noxi.de
%Dsgjobungﬁb OTNOJI%B and 0.68 granms of non-condensabl e
hy dr oFar the figee lEtﬁQ el dveragdridd profiudd yRId@esRd shtifd Wisight of the

B rankd 7 B2, wie PenbELIIOLEt bWy DAsFBsEIhoIId vas

7t wt9e waRRl & thh WeighOshe GaIOREN) VALK bifiar BN i4dh BPR 7%, and
di oxi de were produced. The_ nplar ratio of carbon

ARSRYETAgR VeI %&&P@&ﬁ 2P ekl dnocarborywag 3 wit% (based on the
RoEsHR 624hE 0RRe rdRa) witie s staﬁﬁa[‘d AR bt ?MG’% O&HL p&ﬂ%aat&el%ﬂarge

grans of C2 conpounds, 0.32 grans o
@tazéare Aeiatiogrof @qthdvamgl@aﬁ agke waiug talte demsalom v@gch the
0 .
comReURt S PO LR, LARBBLAD Sk g s
Tersedivgh 80, tlzere is nofppageit sigaifieartt de]ntehudseaﬁkcu af evdrethe large

D R PRl B LR e bt act eme

The ratio of C; olefms to total C, was 0.19. The ratio of Cs olefin to total C; was
0.4. The alpha olefins to internal olefins ratio of the Cy hydrocarbons was 0.61. The Cq4
cis/trans olefins ratio was 6.34. This ratio was substantially higher than the predicted
thermodynamic C; cis/trans olefins ratio of 0.68. The alpha olefins to internal olefins ratio
of the Cs hydrocarbons was 0.92. This ratio was greater than the predicted

thermodynamic Cs alpha olefins to Cs internal olefins ratio of 0.194. The Cs cis/trans
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content of 0.003 grans. A weight ratio of al pha C4
olefins to internal C4 olefins was 0.75. A wei ght
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1.08. The data in Exanple 25 denonstrates that

conti nuous processing of a relatively high sulfur
crude feed with the sane catalyst in the presence of
coke did not dimnish the activity of the inorganic
salt catal yst, and produced a crude product suitable
f QEfids RS R ' ; ude .
Feed with a IH% r%g%%aﬁéﬁ%gaﬁth? Iﬁ&gé?ee%scéég{:tgaggdﬁnmc Cs
}@@WJ’SR@Z@WW@@B@t al yst and Coke The appar at us

e Ch A
H hﬁjatug’ta_.lrm%%?c% ancgef,hgr% BVCIEBU(H zﬁs élFsc g?«{awﬁ%ﬁ\%& gﬁnfcept that the

amraderfesd, ﬁwﬂianataaﬂ yisim Wiexet coneniseslg fdd, to Chelrd4bt@H B 16961 of feed in
m .of crude cEheed rerm ned in the reactor,

C

btg%‘éeapt%w ORISR DRECCF Wbt dke ractpioMpinge 2as wos

gloatimuoasly hetabd 500 uet/mdelo Y RAeE Siaud@ad &%Qnﬂ@ﬁy metered at 6
pr oduced The total product included, per gram of

t%’Pkﬂ oﬁl?eorﬁﬂfé?r 0.04 granms of gas and 0.96 grans of

cr ude e Qsbigdnic AKChMAIEhst Fh%a@my RbmBni I'tzﬁﬁn{?&dKzCOr% 32.2

water used in the reaction. The gas |nc per
cFrapsef RipCla andtyprarages of %hc&ge Ahe sz@%seﬁox‘atﬂlbﬁn(ﬂ 88
@mglﬂgchgﬁgﬁ%tyéﬁopf carbon dioxide, 0.18 grans of

hydr ogen su , and 0.65 granms of non-condensabl e
hydr odesénised imenHdowmonstir, Ginalig)drvige an APl Eiadity of 9 4,a

%ﬁ@%ﬁgnt & O gﬁ? oﬁsﬁlifhﬁ%c?éjregllaﬁ‘élgﬁn\?&en& /é%% &% 881%,6)6{' gam of

of the cru was reduced
\N@i@ﬁ@edowat hf@teslrimde aﬂéedn veAsel schmmct rirkielmiosbmm&mrp;bas

SRRy RTINS A0 of BLP SRS h 5T imagsmot o
dinainthid ehevarsdeDfeed hd'lhdale@a-cﬁGO%y)d tHeGedch RelumdChavete ek, tHeQkte was

bons, 0.44 grans of C2
%S%?%)clﬂ 3?2m@n§‘fy‘g‘?t3%50f C3 conpounds, 0.19 grans of

C4 coheurthaasledin/Omde Geaias ntdchdGaMIAY &ﬂﬁyst Ihfﬁn average
wet hlr{ratlo of iso- fane to n-pentane in th
BBy 5 A58 Hn Coniertine b B rsweFREr e feed with

e datlysbproaiedlaQotal REdRNEN thik xBRPRN HRIFENSERL Ractor effluent
hydrocar bons was 0.15. The C4 conpounds had, per gram

P conmpounds, a butadi ene content of 0.003 grams.

Thi s axafapbel die %Pdﬂ?sth@fuﬁé fefeh‘ %s£> ‘%i’ef’éE@%? St Of

the a relatively high sulfur cru grams of
é?fi?&“élcﬁ g@a)uamtﬂy&t Wélgéhfmél resadwoy@lysmemﬁe geizins 0085 gtakres of

| [ of .t
I n org an ic s acﬁ%g%% r?mglgéd 1{3 ! 1%5& uc e%n %gl](i:t?ctﬁ 8 % Mle u& ¥ Elfied with
$gimeibyive it e presenvs b rhed@C@szbmi/@acomwstp@pf% gmms ahdtal

ﬂ{otdﬁét%@f ér\él% O%%pl%g 'fegaﬁ%a‘z’ pPJdué/e fc'otaﬂ dC t1nccluded per gram of

total product, 0.03 grams of gas and 0.97 grams of crude product, excluding the amount of

methane and water used in the reaction.

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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invention wll be apparent to those skilled in the art
in view of this description. Accordingly, this

wa@le@snswbd on is to be construed as illustrati vECDOBE3004/042126
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and is for the purpose of teaching those skilled in

the art the general manner of carrying out the

invention. It is to be understood that the forns of

the invention shown and descri bed herein are to be

taken as exanpl es of enbodi nents. El enents and

nEHoemiiatiss dramplRehwlibseh) datbioahdnokide,md eadbbh diskidatwett modhced.

d cribed herein, parts and ogesse be reversed
Belpt 3fin OE ?%‘E%noéfdef%%ar&ﬁ\fg?ﬁl %W“Ey be utilized

I ndeperdanttyhydadchrbass MEluded, fie gappaf Iidtochbohd) ©.38kkdnhsad C,

in the art after having the %eneflt of . this

deeoupds BA2 gramsid G ﬁ%ﬁ?‘ﬁn(%‘h & Grepmpedgfad 0 0 grams

t BEC£loRiFBIER. dRS GhizhEAH 6f i86-Pentideio HipeAteRAMthd Whnl dofnsable

~the splrlt and scope of the 1nvention as described in

t hulrgcarbopsivag0-81 Aherweightratio ¢fijgpbytanatoibraep igfthe non-condensable
M&%#ﬂags @afb. Es’& ﬁ{ ?L&%& oGRIREd, PEMNGam GP &, BGhH cﬁlgdsaabutadlene

crud eed wt oge source In the presence 0
acpnntqm@pfg(b@@a’cgrsrab t Aomait yatio of alphy Gd@e%nsato iweral Guotedine was 0.75.

R AI A I SRR OIGE ISl R e cr ude

ure at . 101 MPa,
t he c rTmbeiataee dixhnaple a5dembithtretes that camtmlm‘us atocbssiangtof @ réatively

f , r ude f
9 léﬂs‘é}% Sg@g aeldewdﬁqgtﬁ%/%{u%gg)%ﬁfyﬁf% e:pr{es%ﬁ'? Cff%ag élg not diminish the
' ﬁﬁtﬂvﬁ? bf e imkgaaft aiicities, gdproducal 4 anpepratium eultaarag"ec

bet ween 50 O0C and 500 C, as deternined by Tenpora
ARSHLIALORf  products (TAP): and control |ing contacting

CER&h ble QA5 CoMabE dftaatriidld Feewith @ Rltba@i $0vgc@in the Piesbhcd of a

grans of hydrocarbons that are not condensabl e at 25
0 Bale i G0y st ol and Lok, T appeErCPA RocH R ooegre was

AdBdr R AN EGnPoondRDAs AdeARbEd méxaiﬂgﬁe TR TR K,88, RbatO0RCs,CO;

in claiml, wherein the contacting conditi ons are al so

cenitly B HeetssmehwaTrharesd Kot BastPi g tithet RatdLgrems of cels fged was
T rocesSESVEE Ohdurk SF3R Q@ff@t@hc@% H‘@al Iﬁa¥§%§{t ahdeSiad/catalyst

€ I norganic salt catal yst, and tenperature
| sixtere wetgmé)tllﬂem;m @toak@peagramwf@hudeﬁecd emeigahinctheygpgtor, based

C8 AR Db G MaCH s %Al LaGh] BRaycBper Phen of rude

In c alns wher
efecd mdplgdsceds Thratoml pmipunnm;ﬂmer ganmbfitoid] mriugs 0.04 gramns of

m:"eEslﬂlaon 59 rrr(ljsdo '&Pd% #X déct,t g&%hﬂ%{n%qﬂé: Emoﬁ%? QP&%&L&%M waﬁar used in

ntac acru rogen source
pﬂes&nﬁﬁaof an |norgan|c salt catalyst to a produce a

t ot al oduct . that incl crude duct gﬂereln
the. or TREcE mSIER: ReE B gt D07 Gl ar BYRSER o tiighes O
Ocalbdhn rMﬁﬁ)mdeh@ 087 gidds beegbdhalioxade!; €3 8 @tiensaed myﬁﬁgerﬂ;fulfﬁl& and
| east 0.2 grans of eigye er gram of crud
dep2ermiehngy ot R D 80%5@03@7%%@@@%“%% ¥ P%f‘élaufcﬁde
ha%added ot Bk BS etRBtRNhat HR6RIFGSEENI oF 1B 308 REd habiRsd by 14
per ram of crude feed; and
wt%, based on the weight of the crude feed. As shown in this example, hydrogen, carbon
monoxide, and carbon dioxide were produced. The molar ratio of carbon monoxide to
carbon dioxide was 0.6.
The C,-Cg hydrocarbons included, per gram of C,-Cg hydrocarbons, 0.44 grams of
C, compounds, 0.31 grams of C;3 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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controlling contacting conditions such that the crude
product has an ol efins content of at |east 5% greater

wo bas/obtsed ol efi ns content of the crude feed, WPET/E8IV04/042126

10

15

ol efins content is as determ ned by ASTM Met hod D6730.

5. A nethod of producing a.crude product, conpri sing:

contacting a crude feed wth a hydrogen source in the

presence of an inorganic salt catalyst to produce a

total product that includes the crude product, wherein

HBE csﬁdéﬁ&bfe%%ro'aﬁ%o@s WwARY Buerns m%&ﬁgoﬂﬁs Bdd, b&asim O €,

grans of resrdue per gram of crude feed, as determ ned

mynm@mmmw@m@@&ngsg@mﬁofﬂ@O%gaaﬁ product is a |iquid

m Xt u Icl“ fiis %&aré@l gg-n tgs %Qt]reﬁ@?ed ﬁ%sﬁﬁ?of%é"ﬁﬁla@iﬁ&? lﬁi-‘g‘h sulfur
e product:at |east 0.001 grans of

Gtrlﬂis ééed @ﬁﬁn ghams @F e@éft fepdiswith the smrg carl Bt (0aTar@f) i the presence

e SRS e G podRat e T b kdieed  cmae

(p\»m):tsuﬁﬁiﬂefdirerai{@-tm at least 0.3 grams of aromatics

per ¢ of V rnlned .
and a ulfl:%cgtmqsl%n %ﬁé/gle lBXdJln yg@?%?}# ngﬂagcg §)/f the
%gih&%hp& a@@&@ﬂt to Qlosé\sk[iMdhﬁ) dmﬂit ip rvmadmf thng descripﬁmhe
roduct, conprisin tactln a.cru
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that the crude product has a nonocyclic ring aromatics
content of at |east 5%greater than a nonocyclic ring
aromatics content of the crude feed, wherein
nmonocyclic ring aromatics content is as determ ned by
ASTM Met hod D6730. 7. A nethod of producing a crude
product, conprising: contacting a crude feed with a
hydr ogen source in the presence of an inorganic salt
catal yst to produce a total product that includes the -
crude product, wherein the crude feed has a residue
content of at least 0.2 grans of residue per gram of
crude feed, as determ ned by ASTM Met hod D5307, the
crude product is a liquid mxture at 25 0C and 0. 101
MPa, and the crude product has, per gram of crude
product: at |east 0.001 grans of naphtha, the naphtha
havi ng at | east 0.001 grans of
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determ ned by ASTM Met hod D5307. 8. The nmethod as
claimed in clainms 6 or 7, wherein the nonocyclic ring
aromati cs conprise xyl enes, ethyl benzene, conpounds of
et hyl benzene, or mxtures thereof. 9. The nmethod as
claimed in clainms 6 or 7, wherein the crude product
has, per gram of crude progych:mtis nmost 0.1 grams of
benzene; from 0.05-0. 15 gran®s "of toluene; fronD.3-0.9
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as deterrmned by ASTM Method D6730.

5. 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 feed

has a residue content of at least 0.2 grams of residue per gram of crude feed, as determined
by ASTM Method D5307, the crude product is a liquid mixture at 25 °C and 0.101 MPa,

and the crude product has, per gram of crude product:
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portion of the vapor at 25 0C and 0.101MPa to formthe
crude product. 17. The nethod as clained in any of
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hydrogen source in the presence of an inorganic salt
catal yst occurs in a contacting zone, and the nethod
further conprises providing steamto a contacting zone
prior to or during contacting. 18. The nethod as
clainmed in any of clainms 1-17, wherein the nethod
further compldag®s00e@rddisnifdisdlndalididiesephiaaciulehst\0i3 frads of

crude that .is the s s aor different. fro e crude
feed tBOPRHGHPE" BERR Ore aA%EtF’a’&}ée‘ﬁ%ﬁU@Ft BE%‘%FD%Q? end

obt ai nabl e Ryeag 00BN BEEhsAT veduai @M oll TVEQY, B tkd VGO™ad at least
18. 20. The net hod of producR%%%transportatlon

. fuel
heat i riy3 Bizans,of pipmpatiesner gramgf VGi@msdgieaming i I Methgd 368/90; and

processi ng A Lkusles RLANHCEsi@e, & RigRtheabyH ANBEHA D5307.
claim19. 21. The nethod as clained in c?a|n120,

wher ei & mefwdmf prasyeing g crRepIOHY@COFIPEISIBY | ng t he crude

pr oduc [ ' r Lsti . .
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2datalys ¢v priodudehigofpl modss thagindodrs thesasddprddust, vdeteaimige 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 grams of residue per gram of crude feed, as determined by ASTM Method
D5307, and the crude feed has a monocyclic ring aromatics content of at most 0.1 grams
of monocyclic ring aromatics per gram of crude feed; and
controlling contacting conditions such that during the contacting at most 0.2 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, and such that the crude product has a
monocyclic ring aromatics content of at least 5% greater than a monocyclic ring aromatics
content of the crude feed, wherein monocyclic ring aromatics content is as determined by
ASTM Method D6730.
7. 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 feed
has a residue content of at least 0.2 grams of residue per gram of crude feed, as determined
by ASTM Method D5307, the crude product is a liquid mixture at 25 °C and 0.101 MPa,
and the crude product has, per gram of crude product:
at least 0.001 grams of naphtha, the naphtha having at least 0.001 grams of
monocyclic ring aromatics per gram of naphtha, as determined by ASTM Method
D6730;
at least 0.001 grams of distillate; and
at most 0.05 grams of residue, as determined by ASTM Method D5307.
8. The method as claimed in claims 6 or 7, wherein the monocyclic ring aromatics
comprise xylenes, ethylbenzene, compounds of ethylbenzene, or mixtures thereof.
9. The method as claimed in claims 6 or 7, wherein the crude product has, per gram

of crude product: at most 0.1 grams of benzene; from 0.05-0.15 grams of toluene; from
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0.3-0.9 grams of meta-xylene; from 0.05-0.15 grams of ortho-xylene; from 0.2-0.6 grams
of para-xylene, or mixtures thereof.

10.  The method as claimed in any of claims 1-9, wherein the crude product has from
0.00001-0.03 grams or from 0.0001-0.01 grams of coke per gram of crude product.

11. The method as claimed in any of claims 1-10, wherein the crude feed also has a
TAN, a total content of Ni/V/Fe, a total heteroatom content, expressed in grams of
Ni/V/Fe or grams of heteroatom per gram of crude feed, and the contacting conditions are
also controlled such that the crude product also has a TAN, a total Ni/V/Fe content and/or
a total heteroatoms content of at most 90% of the TAN, the total Ni/V/Fe content and/or
the total heteroatoms content of the crude feed.

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.

13. The method as claimed in any of claims 1-12, wherein the inorganic salt catalyst
comprises one or more alkali metal carbonates, one or more alkaline-earth metal
carbonates, one or more alkali metal hydroxides, one or more alkaline-earth metal
hydroxides, one or more alkali metal hydrides, one or more alkaline-earth metal hydrides,
one or more sulfides of one or more alkali metals, one or more sulfides of one or more
alkaline-earth metals, one or more amides of one or more alkali metals, one or more
amides of one or more alkaline-earth metals, or mixtures thereof.

14.  The method as claimed in claim 13, wherein the one or more alkali metals are
sodium, potassium, rubidium, cesium, or mixtures thereof and/or the one or more alkaline-
earth metals are calcium, magnesium, or mixtures thereof.

15.  The method as claimed in any of claims 1-14, wherein the hydrogen source
comprises hydrogen, light hydrocarbons, water, or mixtures thereof.

16.  The method as claimed in any of claims 1-15, 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.

17.  The method as claimed in any of claims 1-16, wherein contacting a crude feed with
a hydrogen source in the presence of an inorganic salt catalyst occurs in a contacting zone,
and the method further comprises providing steam to a contacting zone prior to or during
contacting.

18.  The method as claimed in any of claims 1-17, 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.
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19. A crude product or a blend obtainable by a method as claimed in any of claims 1-
18.
20.  The method of producing transportation fuel, heating fuel, lubricants, or chemicals,
comprising processing a crude product or a blend as claimed in claim 19.

5 21.  The method as claimed in claim 20, wherein the processing comprises distilling the
crude product or the blend into one or more distillate fractions.

22. The method as claimed in claims 20 or 21, wherein the processing comprises

hydrotreating.
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