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SYSTEMS AND METHODS OF PRODUCI NG A CRUDE PRCODUCT FI ELD
OF I NVENTI ON The present invention generally relates
w0 o00spsdzens and nmet hods for treating crude feeBCT/ARIOY/042222
conpositions that are produced, for exanple, using
such systens and nethods. Mre particularly,
oGNSV ANDOVEIHORS! QF PR@DAENG AGBLING PRODUCT
met hods for conversion of a crude feed that has a
FIEED OFINVBENGWONof at | east 0.2 grans of resi due per
gram of crude feed to de roduct t IS a.,
i quitg W%?Wée%kon%n%% %f?ga PSPy an H‘&“{%"? gqi)aféea%%crude
r [ [
fot B LR RRiohy AL S pho Rt RCRHER e SRR
mdREdd&T Eﬂbnél@'ﬁrt@lladl@rsembmhmhw deomibed hengdr relatmisystatnls eand methods

ertle al l ow.the cr s, to .
tog R Eo bRt 2 1 Gl afay o2 erams of residue
pePQﬂﬁMﬁ&Fdr@J@feecﬁ fFd byl podu@tRatGe Mowid ahenkad2$ @C amad 0.101

di sadvant aged crudes™. Di sadvantaged crudes oft
MRz and () haeloat pymioye prpmrtw@heﬂ ase ofproged thumiBristn torthd emme

be di f%’Sﬁu't and expensive to transport and/or

pr?ﬁﬁgéeéé)gﬂﬂias?rﬁ‘é ventional facilities. High residue
DESCREBTION (PE REISETED ARThi gh tenperatures to convert

the crude to coke. Alternatively, high residue crudes

ar e Grygasahatihave peseraron nAUijeRiepropertin et dengatlawtheerudes to
be Bgorp 1gel1'ig3rotcr:eén3§§'rrt]egcf’ 3 rtoé?s%%&le ?r%%?‘o Or aaga%ehtrgg,xe{ré" éoﬁrgﬁlgnly

refefrédl @sasctidibadvantdged erudiext ur es nmay be dl fficult usi ng
conventj onal neans. D sadvantaged crudes nmay includ

hy dAiggpsiyarfagsdcsrudas ofipa coriaingslas velyiagh lsyde asiepidye. o$uch crudes
Rl g S e TS
H1gHi rasnimatcnkhk ﬁﬂhyfble agated ashigh sethparagrdsto toroesdhe agde to coke.

roces r odu enat on_ during. .

AIBEEEES Righ e R aps Fisah Pl B ST ISR high tepperatures to

prcﬁﬁxt:é YeBs DienRISRRE bR Fathad Mﬁituregaf)uﬁﬁ 2}?&@%@1 Yater removal
Inhibit unsaturated fragments fromf o% ng co

fromy thedeps rvisceucagddsyantlor prudd nostuagsdhayr bediffidujt usmg conventional
transport to treatnment facilities. Coke may form

MCARY/ or deposit on catalyst surfaces at a rapid rate

dur iD1ghdRERE LfiSdrides haydhslagy Bra. e‘ffc&é@lﬁﬁydrbéarﬁ@ﬁé [%hen
costly to regenerate the catalytic activity of

pr@assamg/@ﬁhy@mﬁear@ﬁﬁ%@tdiyﬁwcw@es qqnglstemeqvpefrﬂaetsmfélgdn@sem

s SRRSO SARL) BPETHIE R LR Sl BN BuPbscne
prddessasl u@l’ﬁré@ﬁdd CHyd@$ecimbn idithyl @fcassind, thdhff_prﬁaeﬁ[y #volves the
that contribute to the total acid nunber

usg pleancaofiyie hydreaenatips safolypl @pg& de@eedsddo wmw anaamr%t@ql ﬁr@glyents
froprl %%A%{Bg% d Slsfﬁ{dgj ?&g c%s{ 0519636' aglp/o? cogﬁfttg transport to treatment

onpon fans ng an
faclhtles

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 cofhponents that contribute to the total

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

aci di ¢ conponents from di sadvantaged crudes may
WO pwshwesozhem cal |y neutralizing aci di c conponBeL/ESW04/42222

various bases. Alternatel COr I OS] on resistant netals
TAMhgnay sonisidute) ta corasiepef g %élli SAMRRPGIISIWHDE AaayRoFting and/or

Qces nt

prffetE Gy PEA SR AAPRRL el R of QUARSLABOATE: RbA
disaBeankiped efudeo g $hwive @ristalynenealiding acidixi Icsmpnxyents with various

equi pnent _may not be desirahle. Another nethod t
baseshABiemately. cogPsRn Ay s EAte Mg e m&fanémrfa@gpgﬂulpment

[ d I g

B e e R T
sigaificadt expshenandihukithons afeyrroggatésistdng neetdl e existing equipment

equi pnment used to proces e. crudes and/ or
gt DY ey MRS TGl B P RO By qRipIVe additon of

cogbscigxg@ ?}9@&1) ﬁ%éﬂ@%ﬁa@ycr&&@ bafde frﬁﬁsﬁbﬁiﬁ%l ahdfdr %bcessmg of the

anoun nmetal contam nants, for exanple, nickel,
dm&mﬁagemcnmesi/ Bhe iisecrf.codusiom gﬂumnmemsy nggablfvebmffw:ct equlpment

d t t d/
usedinesae erudragna o bty oL Pt S PRRBHES ol Bl ks
or g\ aid éépérﬁﬁ@ Ry ddreais Adlalvest hlgﬁdﬁlﬂuﬂtﬁ RO&ieta3 cOMYminants,

cause dec%l ne in the activity of the catalyst.
foﬁ}@m;bka ntckgle samdindesindfor éoni Pking eravesring efiuck cdan anetal

co ht??aﬁ?r 2 ?n“?/é @06\15;? ?{I—g} %Staﬁ%on%au rlg?lgtx yr%%@de@sﬁ on a surface of the

caﬁlﬂsﬂ&t th@R8id Wdube anthedxearse Richeeposis m'a@toah.%ﬁd @echne in the
Al'’kali nmetal salts and/or alkaline-earth nmetal salts
acméﬁbeoiﬁb@nat@@éfd in processes for desul furization of
resi )
LIJZ? ?a[jirvanta decrecﬁ o%?éﬁ?&clﬁ&n&g&gceﬁw F‘l@teﬁﬁgfms (for example,

des ization f|C|enc

sulf ek yidneasl m&g@en)p(mgarﬁl@ﬂ?ﬂ)ahﬂld Eaénoamnsfrﬁam it suoys situations,
formati on of substantl ally. i nsep %r} ?f@ik - Oi |

hatyg g3 agvesse ofifert oy etalptis: o kel F@eéalc? c1rph Biséa) salts
ha98Been3dd H{ prt c%s@éé %¢ hé’suﬁhﬁ%’a‘u@ﬁ%? ?élﬁﬂlep e r@&sse%%ﬂ%i to result

processes nmprovin e qua|t of crude i ncl ude
in @d@h degulfuriiatioe Bfﬁcﬁamcyi,l mad:hcann afjeid 1@01]@&8slmdgel pwe demigtallization

wei ght _per ¢cent nents ntributing to .t.he.
e B A SO bR eR L B oRAHP RGBTt RSt dftigon oflarge
Iaﬁ af; higredide @s@@%@nt aged
qu%?ﬁ%g%gﬁdﬂog&{géeﬁ?églﬁg 01\‘, gl [ uent %%3 or increased
c ostSonteoprheassdsefot hﬂqordvma theaqviabityeaf cendedeeludpadiling odilesnt to

diluent ,to adv
aiggiiigegitdial FRRt Boar dan g mbo DimeSr Glfippiae o he
dlfaﬁbﬁrﬁllge%?epe@més?’ 5&(7(11 @.ﬂheﬁt R&ABvE! ge’;hbrall@aﬁ&SasZsﬂr(?ostﬁof treating
A eimet al. 847,797 to Paster nak et al : 3,948, 759

dmadvmw@d@ru@s due & Bsrogeof dibiepigngiorancraased costothandls the

[l I
Gy BB pion I P R MESBLAY Lol 1 pome
sithhtion! dedtease éltalaﬁfba JAQCH eruffelj i nor i E‘t aI ; 4, 437 980 tO
Hered et al. 591,426 to Krasuk

to I\Péﬁu?@tknt TEEOSOQA 36744 tQ)Glhs@ﬁ §fdﬂ19r§r55§{74alt° Glag,m]_eé 81 =13 §4,797 to
| 7
PR B OKing 8 7 305 FEphRy RS LB 3 0110838

MBebikiss at 41913, WOS&SW al.p4, rReg/mas thsBaind Jr. et al.; 4,127,470 to
20030149317 to Rendi

Baird, Jr. et al.; 4,224,140 to Fujlmorl 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 pooslese pat ents, however, have |imted applieebubiopyo42222
because of many of the technical problems set forth .
Apicetéon Publisatign Mps 2802088 ttodR waekis gad Pe3Q1¢9Rbl/o Rendina,
undesi r.abl e properti elat.i '
aeh R B SRR Tt Mg VR uddst e ph gk, B, anc
cata®REedRedtibed i €RSepRerits) Itwevel, Yavealigitedappliobislitf because of many
hydrogen during treatnent). O her undesirable
of thegigelni¢ad prabirmpysgb forth aovéel y hi gh anounts of
undegsi_r.abl. ; j ]
Tan B RRERE B Gec REra B RER, e LEpRS bt D (P example,
relatvdlaiighasdidle, aSerleney wperbilesquipment; mdiausendmmopteomsume
i n conventional transportation and/or f_lr eat ne

relpieqly largeamoyniz il digean iriag egimegpy G4 %f_rﬂnde%%ﬁ?éf‘a@@aeﬂies
inaaaealleya%iwel:;{' hggno%lgg&gge 8{5urRie§i%'lé1&)mn@Hél+tﬁ Egd’r @?%rgﬁl’g?xi@éaﬁgely high

usage of hy uring treatne
T AN getighriicallytboand hetetoatany abd/ohmembtom@nthanis). $uthmmmﬂties tend to

systens, nethods, and/or cat al s for conversi an of.
capierq glms gg%vep trgwgﬂ%t}%d%l%&}r wa@@?%cqﬁles, including
in@kﬁ/&%ﬁﬁz_ﬁ&@\ﬁ?ﬂ, Bdreded cARIyRt Hiﬁglb&é‘éé's %lug%WQ:in&'égseld usage of

nventions déescribed herein generally relate
hytlwgey dtémg treatukente t Fio sthérsris & signidicantragozomicuand téabsigal need for

. W th. one or re catalys 0. produce a total product. .
A R A e b G ST S o Rl RaReiTdes imo
crﬁHUer&Ib@se\Wﬁl@Pf cHRS that BMERblcMRSirdbgsCri bed herein al so
gener al | ate to conpositions that have novel

cMivbA RS s therein. Such conpositions

oo P RahPAREIhalBhddnd I, RYE BTNARR I WS for contacting

a @L@PREd Mithane bt ARrdERatisE to HOdMe aStofal pedattaohiphiging a crude -
crude feed wth a_hydrogen source in the presence_of .

pregist aid. ibssncembedjaerts: Biptosdensableigas. cinyeriiqns dgireibed herein

al%@?g?‘]ﬂ& Pdiste ¢4 cém%(gsit&gnﬁtélﬁhg g‘&@et %ﬁé?%oﬁn&ﬁﬁﬂfds DF Cordponents therein.

cont al ni nvent1on al so

. Sugh ovingesitiensroah be dbtained bydumigribe systemscmdpnabodstdescribed herein.

compri sing:. contactin rude feed with a hydrogen.
sour’d¥ RYFREAR pfﬂ'véieé 1 etg‘?‘f .e}eﬁr mﬁ@r(‘éu%alfrﬁfl‘;‘/ét OIRJISING
Cog{ag%%f‘@(:ﬁ% Rledlwiftf Qﬁlﬂﬁs gén%ﬁrc'e@xﬁﬁé%@seh&%ﬁn!é%@ more catalysts to

, erein the crude product 'is a liquid mxture
praduc’ She0@udanetoduct OvhdvBia, ona tor hwas of the eatelysts lkempeisesl asstayst

conpri si ne or nore transition netal sulfides, and
Cof‘ﬁgﬂﬁ’&ggéﬁee%?sg‘éd having a residue content of at |east

0. 2 HeafiFenfibn RS pAHEIRY mEhedb Phro8iidifiea ERAE prict, comprising:

determ ned by ASTM Met hod D5307; and controlling

coptantinga tmide &sd dvith ahglregansouteatin thedresenereoipme du snorggagalysts to

R e e L N e T

liRT mHt@ea0D5 e HEe0 RO PV, at [a4Ml ohd16f thapulyatskempeiSing one or
. octane nunber of at |east 70.The invention also

meyedrengiden metabsHEdes ing thesardedgedhayvingreregidyel gentent of at least 0.2

cOo I si.ng: cont i c j r )
B3RP SR oy PR AR B S ) Al (HEE07;
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@e002563® and 0.101 MPa, at | east one of the CERUBUSEDE042222

conprising one or npre transition netal sulfides, and
t he TreutecTtionalsh Vo gesa Pelbpd gEPreamrng® cyfle Riodugly ymprising:

B SR Rl PURST o ln e catas

préduteaabiahgrodadtdhdt imrhedes lﬂlﬁﬂﬁcmﬂmproﬂhﬂ wherdim the ox]llde tproduct is a
conprises ker sene h t | east. 0.2

IO o4 PReG 1B MR GhiCaT ORe b Al GotmsiHiEug o

mg%it@f@%ﬁ/ﬁ{em dyRadStnd Eﬂeecréf@@é&ﬂﬁvlﬁ%a kAR ggﬁ@%m least 0.2

tenperature of at nost 0 0C,
grates of residael péryerAS Biciviele Hewl, D2@8&minertby ASTY Withqor 135305 and

copR BN ORLORD Y thF VreBourRmRE e Tetsene, the
kepc;s@g@ﬁamg & 164509 gﬁ&ﬁwp&mmaﬁwér $idof KQBeRE dsMBteBmined by

crude feed wth a drogen source in the presence of
AST Methoo 151861 thé y@psemdxawmg@u?m@zmgtp@tm lat prepehgeatuterpdiat most -

30 25 5 e by ASTaP ARGt B i o e 00 REGAE R most 0.05
graﬁgo okte'b%r NSt e H8aR%LI si ng one or nmore transition

msta sul'fides, and the crude feed having a residue
cont Birtinudntiah alse @scmﬁ)aszt wethnd obprodesinglaeryse lpr@}iuatncomprlsmg

crude fee II|n cont ctln itions suc
coiing hErOF 8 Hb BETORE DLt BOOBSEPEE Brneraaasts o
prO&ice 3teiAl ﬁtfodﬁétlﬂl‘i’eﬁ 1@1&!@@ Ghe MldpRAUR] Fhdrefnahé eru@k product is a
atom ¢ hydrogen to atonmic carbon (HC) in the crude

liquidohirgtreat 25 Crapd 0.101 MdPa, ats legeitome i thecbaim)y sESOMMVEsitgowe or

m%ﬁc &@3&1&?{-8 rerglta@ \Is/ tglesg Elacg h‘ni’e il f\é‘%r | azxin?%g? 02121? cd tent of atleast 0.2
gréit derekidiad p¥ drimaf laymqu@n aﬁ@bkfrﬁﬂ)llllﬁg doneacpng Salﬂiﬁorﬁfsuch that
one or nore catalysts to pr oduce a tot aI product that

the pede gesdusthas aF mad Y oergem of wpley Rar granp ef erde aradueidiidh a weight
raﬁg o?atphﬁﬁllle)% %gﬁttgr nﬁ& cgl%OIQ gi{ftgqré ﬁ%elcg%de:ﬁr?gucﬁﬁ)g %@ﬂ?& 1.75, as
det@hﬁrhedﬂdylAS"ﬂMSMetandDG%Ocr ude f eed havi ng a resi due

cont ent, of at east resi due per
cr udkheri 1@%‘??“%@ Sa X ‘é‘flg?sr?e@etg‘gg A Net&8 8“‘%‘3 3’6‘%{ uch ﬁamgnsmg
co}ﬁﬁdc?ﬁ%a EATE Pecfliw eg{ OW o B RBRNN bR IﬁfEéEHbé:oic(ﬁ{eklﬁ rﬂn((rkvcgltlysts to

crude Is"at " least 1.5; ‘and contr ol
produdeaabiahgrodoadhett imhgdes mlmEhcruﬁmprodh@ wherdia the otmldc prddast isa
an.atomc 0% of c HCratio
lipd fngtecay s C e 00 MER Gh BBt et HE Rl coMmrishiiar or
me%rﬂ;a‘iE‘ihoﬁfrne?él siits, 3RYaRf cridiereb £5d a £QIMuE Rbnteht d€least 0.2
crude feed, as detérm ned by ASTM Met hod D5307, the
grems dérepidod pett grivawit ngldatfedde as det@rn@uqd lyr ANEMbMettmdHP 147, and a

oBShe B S o s S0 DR AT 15

anllcOMir6ifing @oﬂf&étﬂx@d:oﬁ&h@ﬁ@ﬂiéﬁ IR tlee GhdS o WEE4n atomic H/C ratio
conprising: contacting a crude feed with a gdrogen

ofRPut2086 pfithe ptonpie lélé@ meteo offthe ﬁl@lde feedpihe calergdicshaving a residue
I
coB?eglé 8&% e%ﬁ g@‘% 0 t}%é;rgg gﬁé: éﬂéltte {h%ccn&'éjeet%e ggl&afjn?ﬁ%gc% B¥ eASTM

uct s a
Mathod DBG7 aRel cfhdd BlodiBichaviip dt %’&Sﬁ 0.00Megrains Toh Baph@licper $din of
conpri sing one or
crude product, and the naphtha having an octane number of at least 70.
The invention also provides a method of producing a crude product, comprising:

contacting a crude feed with a hydrogen source in the presence of one or more catalysts, to
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nore transition netal sulfides, and the crude feed has
a residue content of at least 0.2 grans of residue per
w@e@sed3ozr ude feed, as determ ned by ASTM thh@ﬂUSﬂmMmuzn

D5307; and controllln contacting conditjons ch(%EaL
preduse @rtoigbpiodurttkat inehudes Higorg APRORRCICY Rremihe aide proguct is a
i R4 % 4 0 70) MR 8L AR08 cp o
mdtee ragstion niche skéides endtheanpde feedbasar esiEte cantertt lo at least 0.2

kerosene having at. | east 0.2 grans Of i GS
grypasl 15eid R%P%fs%%’é‘ of agldaz?f‘élp At ﬁ%&fﬂw“ﬁ@'&%&ﬁ{%@%@? 7; and
cog}{efghhhg %o}ﬁﬁ& S dftdM Mhahit&ﬁ@ahaapmuathag éae? gram, o of crude

ature at most -30 OC, as determ n
prMaIchamI 1eBR3ABGEI 1 @hmb eﬁaaplﬂla)ﬂrb gphthe he¥ing ao watang ambq:ﬂ of at least

VGO, the VGO hav | east 0.3 f t
700k et 8 A0S et Kreo e b RGE O PBNER A 365 Bpkosene
ha@fﬁ% ,\a}l@ieaWE R r Ak iR bef BamMBikerddendlat 85tBINNRL BY ASTM

Met hod“D5307. The invention al so provi des a
Metbod x5 186, apd dlakkdrosgne havingl e fisezidg point @fmtpmpsrange of at most -30

C{é%%é%%%’ar”l%c} By et MeiRE Wi Gt DT Rty Gpohiin gaSoil

C?gﬁie Ve Hﬁ'@'ﬁ%l A ?éé!stfd.ﬂgraﬁ%tcﬁla)’oﬁhaﬁc@ pRf QdHCS \?Gboﬁsaéletermmed

uct that udes the crude product, wherein
bydPLMethpd 868180; dnd ah moki0 T graimstafiresidite, a5d0@nEna 1oy ASIM Method
])%f%, the transition netal sulfide catalyst having a
& al of at least 0.4 grans of one or nore transition
et af heSiHbditde $1sB Drodd AR BEhbPbRProlhidNs b he ph&ht, comprising:
sul fide catalyst, the crude feed having a resi due
contantu@fm coile &eedvetisa hz;irggfgwrs&ﬁmeorl thearpspnes plegnegr apre atalysts
de feed,.as d STM ;
coRRHE R TSRO (R AE 8RR an Hdutes e

criedstbgict Nalseréih tli@é‘rhd@p&ﬁu@ﬁéiafﬁq@lﬁ mwigkee PETS Gr &1 MI01 MPa, the
crude product, and the crude product has a residue

traggitips metdsubide vaislystioing 2 tokad of atleat 8- g Ame Af oRs oRere
sﬁgﬁ e%eﬁ%u ﬂ?i%s g& ﬁgrg]o@ a1 s tnﬁlﬁéMn?@él I}ﬁg‘ d@%%lyst Tllikecgude feed

|nven ion a es a ne producing-a’cr
hapfrthHleﬁldue:mmeEnt of migeast 02t @amhs ofjreaidoe pelegrimed cnidetfeal, as

e ANt Do PR S eo i Hing phiions such that he
cr&c?et bahsdt b géjatgﬁ&q:l@% eg?agﬁ@&@éok@ hedgGh (Sffb‘?ﬁde' }ﬁ‘&hd(':@ eaidttllibecrude

e pr odu wher t he crude product i's
prmluct hasea m61dAS c@Gemtnd a0mo g BOMPaf the lt\@ldueaznsﬂem ertherretudt feed, as

sul fi a total of least 0.4 grans of
e@ﬁ’i’é“’&gmﬂ%@ﬁ@f’gﬁéﬁgﬁet al sul fides per gram of

tr angieih AEhtiBR AL p?é*)uﬁés%n@tﬁb@bﬁﬁ%du&ﬂ@a efudd ®rddwee comprising:
having a nitrogen content of at |east 0.001 grans of

contat:‘un&e nrqde feegrveith @hydromon@@dn ﬂmme&enee @ﬁQﬁ@@r feagel catalysts

COPB’QPE%@ f&?lg]?ﬁ fsuﬁﬁﬁ gtaiygg‘@ prg LH:e @38% gli ﬁ{lnﬁ éﬁ)at includes the

cre@ ir8&hdt) rk@héf@iﬁdhé ErAASpRUed i$ HaGuildheixare 8e M. 1 1a8IPa, the
a nitrogen content of at nost 90% of the nitrogen

trapsitioe metafsulfide cetalygehavings total @f laast G4 auesmi ode et masstrapsition

g R @b i BP Blese A gl AR, LR o
nif6i@rddhitatofnt 1ASTM N%ﬂaﬂ@ oPaitfoderpe gradi df@ﬁ;d@@%d@ aihd 8 crude

as determ ned by AST
feed having a residue content of at least 0.2 grams of residue per gram of crude feed; and

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

most 90% of the nitrogen content of the crude feed, and the crude product has a residue
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Met hod D5307. The invention al so provides a nethod of
producing a crude product, conprising: contacting a
waeewdecdeed with a hydrogen source |n t he pr espaesSmN4/042222

one or nore_cC | ysts. co i Si siti.on .net al
coB{ent picpd n0st 39 %aflt repiBEsens of g Bt R togen content
is @&%&ﬁﬁgﬁ @?ﬁ@% %&g@q_g?% éx&gﬁ %&1%0%1@ gsua@ el ARE by ASTM
Mt:hhaah@SBOﬁn nmetal sulfide catal yst has a total of Ieast
rans of one or ret ans ﬁ*lrretal (éulfci ?
gr a Iy QIIQN 2SO QYIS e a CHIqIRyStUch-¢h P“S”lg
coﬁfa@ﬁ‘xgglé eRide lf‘@e?l v%tﬁ h ro@@r{ sWuf:d% 1ﬁ%ﬁ€§en@é oPdnd (ﬁr‘%ﬁére tc%talysts

grans of e per gram of crude feed, and
coorpuigimgfaderthstims mctalesglfdig@a‘@bﬁt rmrodiceat totabprodug, thatgnelndes the

cr g RO POHCPEGEH 1 AU EHBLRE O botRiE] HAPe, e

trabitioR $detdl- sQﬁicﬂrcﬁﬁErsPﬁaSCaQKtél Bﬁl"easﬂif)aﬂ% 1ais ©F BHE oPhBfUEdnsition
the crude product "has a total /| VI'Fe content of at

metelssulfapsmper graeofitpial framsitinpinetal subfide ¢agalystibie cude @eedthae a total

N o A, Fodi el S Rl Bl R ol e cruce

fedd Ra¥/ahesie@E@Mnt b aFiSast 0L S 6 reliudpdiM vt T Qﬁhde feed; and
D, 5863, and residue content is as _determ ned by ASTM

copseliisg comaging congiiions puchribat e erdoPipdactihge st moshd Gograms of
cogé 8‘%; egq g%gacgﬁj%(ﬂﬂ? él? 89&'&% gdﬁé’['ﬂ% hi%tﬁqu 1/9 %tc%ﬁ{e 1{]% a‘fil most

rogen urce iIn sence

90%16f the Nibi/Be eaxttaxht)cs“tﬂse cmdimfeb& ithgcade pﬁfdﬁbﬁ ha(s) fa ré¥dad content of at
sul fi de cat ald)ést to produce_a tgt al_ product, t hat

mesh (g $he rrsidup Gertep ol dircqrudspfeed-cind wheseie Nige e Fopentis as
de{e?mﬁleld'bg’%gl’ R Mgﬂﬁég [[ﬁt86?r 2nfl %s%lg: c%ﬁgeg%lsl\é@@etey’i ed b?f ASTM

transiti'on netal fide catalyst having a tota
MethadD5604 grans of one or nore transition netal

| fid f .tot t |
oot v Eian AP Rudidds 2unrintd Abiatudine fEh i ar el §omagising:
cohﬁ@ﬁﬁ%}g eldd f&ﬂa‘ﬂﬁl QﬁycﬁHééMouﬁ%ﬁn ﬂfeﬂiﬂeé&w&éf&ﬁ dr %?&'e catalysts
e crude having a residue content at | east

cogpPisigearteansition @satd@elfple rcafglryatﬁoqirO@rcméofabp@du@trﬁhiat includes the

actin on h t h
erfipict R I S RofiRg it  BAOT Gl bBbec Gl rpa, me
traBbikibh et RETHE cofalystigavidoltetdl @Edt le@h 0.4t 18m€ bP6he: or more

product has a residue content of at nost 30% of the

trangision metd gntfisles paferamef kot denpisien mej# spldidg catalyst the crude feed

raf RS ST SR 038 BB AR BP0 e
crddeefeedBiiitd @ Feskiug Qomestiat thast (a2 gmhﬁsacfres‘ldwpw geAn of @ude feed;

transition netal sulfide catalyst conp iltlon
and gapfEeling g@ntaﬁts@@ﬁ@n@tlws@%h thag erﬁé‘ﬂ%ﬂ Prgdic dassmsplfpr content of at

m5§?‘7 G sififir GOk tg%ltﬂoefttlile?%ﬁ%% {e&ﬁ‘ a‘iﬁﬁtﬂ?é ?rﬁ ﬁ%@lﬁﬁe ht%%é piék bdue

ure; reactlng I on e
coﬁ’&ht offit xast 80%ioff Ithehrygddwgemtdno of therrale fead, evhemih atlfir content is

and rea in t i nt ate wi.ith sulfurin the
as &P@gl@we 3%%5@%\2.?\6%%@535%%@%@%9@ tgrg lsgﬁsdchEFé’é‘nteﬁé)y ASTM
Miihaaisshen netal sul fide catal yst.

The invention also provides a method of producing a transition metal sulfide

catalyst composition, comprising: mixing a transition metal oxide and a metal salt to form
a transition metal oxide/metal salt mixture; reacting the transition metal oxide/metal salt

mixture with hydrogen to form an intermediate; and reacting the intermediate with sulfur
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The invention al so provides a nethod of producing a
crude product, conprising: contacting a crude feed
WOwRaok/0663hy dr ogen sour ce in the presence of o0onePOT/URIINE042222
catal ysts conprisin nsition met sul fide
incthe BTeyence0h Op ST Onﬁit%lareétwettﬁgfran%@ru@égal gHfde
o %{e pr oduct , V\herel n the crude product is a liquid
m xture at 25 C and 0.101 MPa, the transition netal
sul f Theinvattadnyddo monjdes s extimdtof ansiucingra credaprodudtf dotigprising:
t he crude ({;ed havi ggf a residue, cgntent of .at | east
cquiastige g, fEudsies b with adY frager Sope G the Befacncs of ongar fore catalysts

[
ST £ RorInig MR PR proBQiL £ Rl RO Bk Iudes the
crodepedtctohereimths erige rafuct We iyesl nudureen2AC anfl 0t19é MPa, the
crude feed erein t.he transition.ne ul fid .
ity gl Sl i ot CRBY LS AR O i TGl e e aid feed having
a %id‘&@ cai'ilgntébf@? feakt FRbtanisQfk@idledet bRRSbE e fREAls determined by
oxide/nmetal salt mxture;, reacting the transiti ‘on

ASFVEMethoidd273091 edntesdling eensecticanditions shetdthatta crude porduct has a

w0 Eo o e RioBohab BERUANE chPEpL R o Bl i Mrggoim o

trﬂ{sﬁwﬂ%etbmmdmmt HovtEhale B hixfley LRERtIH metdD6kide and a
i nvention al so provides a nmethod of producing a crude

mgtabeplicto forn arinansitipg metad axideinata) salt svixiges; resstingiheriragsition metal
h e .0
o PRE P B i bR RsTR O Rl 8RRl PR Rasine
1n€efrﬂ1@&1aféﬁ01@ﬂ QIlfur\Mﬂﬁferré]seh&Gonmtd de nm@ﬁytﬁbcarsolﬁ tb ipepdiube the
m xture at 25 0C and 0.101 MPa, and the crude feed
trmﬂnqngn%wl sugfidercatalystgr ans of resi due per gram of crude
f eedTh@ﬁwgr?tIQ%rdﬂdgfrgvﬁes if‘%@%o%‘f@ﬁﬁ g%7cru Jﬂg&‘l?clt,rb%nﬁ‘)'hsmg':

| east a portion S a vapor

- canpaetiag aicngledted wab b hydget scomoecrh thdprevape bf ate @ImOE catalyststo .,

and 0.10 nd form e crude rodu erejn
PioREec g Pmdaa&@ftt IRlBeRE? C‘BH%\HO&P% arélrb‘%e queprdut s 2
hc!ltﬁéﬁﬁxtgreo& bs @t%fa (PfOlrIqPQteﬁ‘ﬁ thd &ﬁd@%@ﬁ thQ@ing aVi1eRd 03orams of

oct ane nunber of | east” 70; least 0.0 grans of
revidm; ptﬂg&rﬂ@@cmlﬂr@i ast d¢teasnectb}8A§ThhMedfoddBi%€t producing at

e s he O rER i ERCH VARG ter g LA AR ap pythe vapor at
29T Mhdve bp D achonrPﬁhﬁg the ¥Rk pRitiued, WheRfiPMe@Bsdedroduct has, per

met hod of produ0|ng crude product conpri si ng:

gr@mmfmdermo@c@ rafj drast QS@Qil SRDR Oénmbdw@ Q@rna@bﬂila baving ap getane
l{}g‘?eélo ea t 7? haats{%ﬁ T m%l ?\Rja(t)atjhg%é Odyﬁ?e]st %63 grams of

inc he ¢rude pro

arbﬂﬁu@dp&i gratne eHVIGTs ag deteﬁmda@byz mmﬂtodoa‘ésagto bedstmést 8.05 grams
1% ans of residue per T%}Eam of crude feed, as determ ned
¥y

sideerRp feiermaiaedbedr TM MethadJdB30dr oduct is a Iiquid
t .
8 06 0048 A OSSR s

copfactiag hichale feddewitap hy&@ghawm iatthd masdnce® oﬂﬂﬂ.mgfg&ﬁﬁz saft catalyst
nmonocyclic ring aromatics per ram of naphth

tozpserdiice .aﬁ?tﬁbaméw/s@rml)&eﬁ&f odygt, Wléeagm ﬂ@e ¢ode feed has a

reglﬁggg%rgént%'fﬁ g%ﬁé ?tm S%Q %k@%?%ﬁ%ﬁ)f%@%%? &{rﬁs determined by

ABTVEMEethod 12439, the @mdd@sochlcmetahrqdld)Mmtlmdm@S PQ ard €.1011®1Pa, and

roduct, conpri si
thg crude product Irlta% per gre?m of crude product: at least 0.001 grams of naphtha, the

naphtha having at least 0.001 grams of monocyclic ring aromatics per gram of naphtha, as
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contacting a crude feed wth a hydrogen source in the
presence of an inorganic salt catalyst to produce a
W eaoalosgnoduct t hat includes the crude product PCTIS2004/642222

5 TSP el B
graﬁ%{ %%E%&@%gg&fa@ﬁﬁgg by AREM MidfodDosyct is a liquid

Yure ar and .101 MPa, and the crude product
has Thp étivegticualed providbs apncihqzd:of pradudn@@ trude povdugh, gervprising:
of di esel the di esel has at

coppems PR L BT e 1t e TpRst T R pepip salt catalyst
to %ﬁg{ga& 84 ?&uc@‘ﬁla{ 588 Othe Cludd pRstc whéi tiiuddRed has a

east 3 grans of aromatics per. gram of
resviB, coﬁ&nﬂeﬁe&ﬂmt@ﬁ gba}ns of aitoper 68N 90 crudp deeds andpi¢rmined by

apagnethalBs T, R oS ol ¥ b Fllad R AR 61961 MPa,ang

thé’&ﬁgélﬁfoﬁgct%ag HHAEBrapt SdiGde pro@BRY 4t3¢4300.00D piaaes om@esal and the
cru a hydrogen source in the presence

diesal hasat kpastioc glams of atauhatiss perogrpmad ficselaay @tﬁnmp%l%&t Method

36%2’ Ejatlcl?gslf g %Q? gt ne (g}‘r Yﬁ'ﬁ@t %}cf)t(lilg Q}C%(%‘Pfg%gt% t ga%%{lk'/gﬁaromatws per

orbR@r&aa %sfd@@ﬁnﬁﬁé b IP 3¢tHOE3 68990, @nd aphostt0.0L@ains@f Zesidue, as
grams of residue p ram of crude feed, as determ ned

detﬁymAS?ﬂMYI\feSTMd\’I@hg@fﬁgﬁﬁd the crude feed has a

g@%ﬁ%\%’e@lgf& ng %{‘(9\/%5 etﬁQ&]B{sﬂjodl?(gﬁgg ]QHB\S; r@ubt, Qf)ﬁgﬁsmg

aromati cs de féed
coﬁfé@tn@gm tugé fdeﬂ@w@@hﬁﬁbgeﬁgso@m’edn theq:nsseﬁcmd)f artmbrgammsa]g catalyst

the contactin at npst hydr ocar_bons .t hat
to prasluge g tqj@}my Bak m&{udggt%g@rléggor@ciuf n él?ee ryflgq pﬁgguct isa .
hcgl?c[ m%{tﬁlh@ a‘PES o @Oflﬁ?@dPé‘%hed&E&r f&&‘ﬁ% D¥siaBs SoftahidTaeleast 0.2
crude product has a nonocyclic rin
grame ofdesidae pafgremtof ofudatfeddpas deta%lgerde‘abt éSTMlM@ﬂEDd D5 307, and the.
nDnoc cI|c rin romati cs cont gf thﬁ C{ude
t

{ Ras omerardelic g ﬁ@%ﬂ&ﬁ&% ahpesho ] grams o Fifonocyelic

i a{rgfn 1&%r iétnﬁgfg MetRad,d& 63Rellih SomtBMBIY dodditidhs Such that

es a of produ0|ng a crude product, o‘
durmlgphe sinagting ehinastt(. hgramser ol rop@réqnwh@wranﬁw@@@ﬁble at25°C

t |
i) v R ateduRi e Qicie Fk AR B e, and
suh Bt e crdﬂ'égﬁﬁdh&t hiea BloHeE/cAt aidp atonaBica chitentiof atriexdt Begreater

at 25 0C and 0.101 MPa, the crude feed has a reS|d5
theatempcysiic singlagesatios an@n@féh%ﬂuﬁ%ﬁqeéu‘é e IRENOGY G 1ing

as det D5307, and
arf’??@{j%sr gen%léeaa tgggér\lghgﬁ%fl ns c-cl)EMt) ent, expr essed in
gr anBhOivaltRhiald Revidey aumetibd of pdﬂuémgd craiecproduct, comprlsmg

control ling contactlng condltlons such thag the cru 1 1
cqpiasting & cris fead witlep hpidrogemsinge igfthe;presenge p g%n@]:gélg{cesp t catalyst

togqhérp)iilhcgc X n{a?ﬁf[oﬁﬁcﬁﬁﬁtngﬁﬁdeg find &gai@&d@ ct! @ﬁ&em"’(ﬁ@ ERIB product is a

'S as er m ne
iR d 30xthkeat2fvERht Orl 041N dBa, phoude feed haet fasnﬂuefcontent of at least 0.2

produci ng a crude product pri si tin
B s B Ve SOTRELSEGG ST BB B07, an e
| aRT Oi#Gde feed;
I ot R pep o e
alfll @ﬁmlllmgi’coﬂtabmlfgmﬁhdmom such thit (RS produdt hmg an pfedins content of

t he crude feed havi a resjidue cont
at least 5% greater than the olle ns content of the crude Feegl, vghereln ole%‘eh content is as

determined by ASTM Method D6730.
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5 0.2 grans of residue per gram of crude feed, and the
inorganic salt catalyst exhibits an emtted gas

w0 pdos@ed3non of an emtted gas |n a tenper at ur ePCEHOFEH04/042222
bet ween 50 0C and 5 term ned

0 T | ..
Anallysiavetionalsa aevgfee P ol AEPEOIINEF PG PERRC B CPPRESInE
coﬁtg&ggé O5e fdq it h?r?ﬁ n%Hﬁi:% iR ﬁfé%@s%n&@@f 5 1h§1%hﬁillé%alt catalyst

expresse ans of residue per granlo
to proddee qvtcmaiqnd)duct)ﬂla‘amc}udsi thg 0%edefprodvet, vdwiay éleammkepmduct isa

of . the cru erein re e.conten
ligimisprrR et by s TeMiGe s TRpHS R B s ol @8 of at last
64,8 d FThEhbaRniersal Wathlyst exhibit
0§%%f%§???%ﬁ%§érpufndgﬁ%r ude feeld IEv%%?h Sa hydryg on oo

ensbed w infledtion oﬁamsmntcé gaf irmd tammragjwlr@ngdletwmt%] ﬁ:,qmd 500 °C,

{ t d
o B S P BB e Bl AT B b B
coRditiérs Sfeh A 1 kide pbauct hbea edsufie cherst, e@ea‘i &ngdﬂs of residue
content of at least 0.2 15 grams of resi gram

Peogram oftteudepraduatieg at most30% of theiresidus %QW OE F‘F e aed,
D R A

an erfetiheshtign alsb Hravidedmpastbd bEprodngeyg a asidd @k@tuct, cenhprising:

by Tenporal Analysis of Products " (TAP), ein the 1
cogﬁtptmg@] cryde fgedrwitea hhogansourcstin the prgqe@%e péﬁ},@?{g@@ﬁ salt catalyst

to&) e aD’? (Eal rpg{}@tﬁ:[i ﬂ{a n%hﬁfesdﬁl% c;n?cﬁs%% ? Werdil 8hd 48de prgguct isa

ganic S an t’enperature of
hcﬁﬁtﬁmhﬂ@fegﬁ 05 eC and 0 10 vy e cradudfeed has aitekidng content of at least 0.2

contactj ng condi t| ons, s that th ru
eraimp eLTeEduC OAFEMCE SRS S B NTPEghia A B DO GRE S Jeast o

a 1n(91{%§£§'c Qletdl fSHﬂﬁ aRd ARY&S: aﬁE sat czlﬁl%t e%ﬁ%it@ﬁn thetddesk Rction of

ntent o e crude wherein residue content is

© anasnitted gasrmmeelmpgmawengetah deteds®6d by Tlemporal dmalysi o Psesucts
rQvi des. a, nmet ho roduc n crude pr
QSR hEFghe Saed ebnisieRiHElRPaRee el RANEb e B

tercngé’iraﬁﬁe bfatl &Rt M%ﬁ%ﬁv@fno?é&nicﬁﬁét@%lt@ aﬁcﬁ{tﬂ a@@lengierature of
produce a total product that includes t e crude

the invdganic salitratadyst aph @or@tmlb@g porsaRiieg coadifions wgh thakibe qipde

pl‘eé)lﬁ% gl?ﬁ a Beis{adge c?%[ e)ﬁ)rezssg L1 ré’&%? bt Ifegl%ig E&Sp%’gmro?%hgfég)roduct of

at G046 90%@F the rRSidGEE@HteNt DE thelyuddItdd, Mitehuinl 1360 Contanids as
the inorganic salt catalyst exhibits an emtted gas

dejterfriieask hyonSEM MethediRBEd- gas in a tenperature 30 range
bet
© V\€S| 1§1§o tl%gr gs&&) ?‘qg‘?&raqigf%% %gb%{dg%l IQ rc]:g}ﬁte;g)g(g%ﬁr&a ngprlsmg

coﬁ&[e@dﬁgh chidefeddnaith ahydibgeslesamfcetlhehe:pmsmw Dbaiumbrgamc salt catalyst
produced is at |east Cgjfﬁgrea cﬁ V0|}lilmi‘ g tHet.
toqrednee pdelgl prages thas HsCTagdeP %%u‘?’ cigihegugeprogyet is a
hcg.u& g‘&xéweaat-ﬁlg @i H@rlt()'l %@P@ltﬁé’crﬁﬁgi’e‘eg 885 RredRlub eGhieht of at least 0.2
ng a cru e product’, conprising: contacting
grafny @€ rdsize pai giancofleyatiedged) as deteeinediby AS T 5@&@@)@307 and the

inpriapic A PHaGS. SRRDLE Gt b RIS PE R e 48 it Tmperature
ag é)gé'l% dllle §(¥ ghﬁ 5ol 2% iBfefnRkd %? Tefapend Adaltiik oW?oducts (TAP);

e cru as a residue content of at Ieast
arg¥ ogduddfig the smﬂﬁ@rqsrhwt grchithad b vohukeofftbe drude pmduhfeoroduced is at
i norgani c aIt catl I, exhi
least 5% greatert anthev t

°C and 0.101 MPa

he'crude fleed, z%vrlller(? E[illet\;o‘ft(ljmes are measured at 25
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gas inflection of an emtted gas in a tenperature
range between 50 0C and 500 0C, as determ ned by
waemmpos@b Anal ysis of Products (TAP); and contP@t/USIﬂg4/042222

oL 08,0 el L LS SRS
co&g&ﬂ%&?&ﬁ?@fegh agﬁyo%&n%&&é ViR p?és%n&@éﬂ@f&in&%ﬁmg rs@matalyst
of crude Teed, t

erm ned mé mass bal ance.
to prodacd 4 il @Ir@dmcpﬂwamndblslesathnet dreduch vaeiein thy %U@qrmaéuct isa

ioRmguh sE e cend (1P BAR, BEentd Grd h Frbfgestibd Py last 02

grdfd G ¥sifud ger%'ré}ﬂ WE erdle fQIdaAndPHhe St barki 13dlt ¢aﬂaﬂ&§ﬂ @ﬁlﬁlbiti@l emitted
crude prod wherein the crude product is

gasrintlectien mianZdimﬁ@l gwﬁdln@ teDperivze range befmigge 59 e@dtnﬁ g()@ Ag> as

a resi cont e g er
deGpaeOPY e it HERR g AT Baftp R fiig R
coﬁ'&lﬁoﬁ’s NRBkha dAAS %fﬁe%nﬂaﬂtlrﬁg 4t @NG¥e 0 2t dihds bﬁnﬁtﬁ‘omﬁim elifat are not
00 0G and-500 0C, as determned by differenti al

cosdmﬂmhlﬁgt Z:Sa‘r(bam%tleyMHaw forged pey gram offerudy fged, g determined by
Bul and controlling contacting conditions such

masH ?a?"}?e crude product has a residue content,

exPpr|eseebntibn @Is3 Boadesraafttto@oPevdaciagn ofude Ipmthlct comprlsmg

product, of at nost 30% of the residue content of the
coplagidng 7 eade fepHerith ahydiega Uk iR BpPrpesnggolfn iaprgrpig galt catalyst

to Ré dﬁ 3 M At I? cﬁ;c%%@?ncluﬁ@?%le QY\F&%B&Q&’C@'VQ%HQH %’é &ﬁ&e ﬁoduct isa

ucrn risin
11q@1ﬂnhaﬁﬁﬂe g 2ﬁ°© il 6. IDEWaMHercmdd@dd bhgeng s casidve comtemhcd at least

0.4 B Qbrosiliccbor B PR e T wisplecal R asar i e
tra%lgﬁ%;fi Exk'g?enﬂi' PAHC A t%txlvée%ﬂdé ol 2dLH00 °8f ad@et&miaditby -

e cru e feed having a residue content of
d1ﬁ‘éreh1%star(ﬁ1rig cgaﬂ(mmetqf (DS?&)L ahmra]:eeqf 1@r°£|~|pq1sfrnluutmj@df c@@tjolhng

and .t he inorgani.c,s has uct Vi
copfiging Condptand 38t AEDE gt PfUEE R PR T et en
orii€ of‘):tfesﬁiti@ LNRh@Ticfud®Prdduch of hitRostrIOROEMNhE réaluk content of the

cat al yst ap a tenperature in a range from 300 0C and

cra0feeds;whendn wrduecﬂonﬁen@s edAetacningd by ovdiM Msilzodsiae )7
te)l’(l Str]gtgeglg&ecqt[ﬁdg §Irpggvg$esrae§llg’t ﬁ% og éﬂoﬂﬂ(ﬁggng Q#lﬁ@&)r%fluct comprising:

coBta@BRES crudb fedd wish hp@¥eaf souhwe in dsd piHsbneé)ﬁf &ninorgknichselt catalyst
crude feed, wherein resjdue content is as .determ ned

to myodmgfrwrtwélt eduabgBe nclurse theppdearedick Wesrgp e ade product is a
11051641 at EB Gé l’c{tﬁ% Bgfoe é\?%ﬂf&h&g&ﬂﬁga haviffgR Eés?’du%g:onten of at least

cru rogen-source I n
0. @fgﬁ\mmf&e@dum’mr igfe@n ghdtude Ea&tandahainpsgantomah rcatzi].ys‘eha ionic

copRES T ARA by RSt oot PORIUTHA S AALdSast OB e ighgpantc sats of
thig 111109%21'%@3 %ltg%aghg%s? E#J%gfr%rerf I@ B @S2 ?@?ﬂoﬂyﬁ)(f:“wﬁrﬁf‘%(fﬁc %hd

ue per gram of crude feed
confroll@grbatastig canditiny sachabaphé srade ptddatu hanratrmdlseadon‘@m
wherejn at | east, _one of the alkali sal 1.5,
exeaFaeead INygEAIa OLIEPIEBTBY@rom AfICRHE PR pEfaR t§8rﬁ°aQ5féﬁ%W51due

oAb EhE URRR's F%\xﬁ%rellr? {dud dont@t9s A ddt&@aShedsiEASTRIM Bthod

ratro of an a rreta having an atom c nunber of at
Db®@st 11 to an al kali nmetal having an atomc
The invention also provides a method of producing a crude product, comprising:
contacting a crude feed with a hydrogen source in the presence of an inorganic salt catalyst

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

10
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nunber greater than 11 is in a range fromO0.1 to 10;

and controlling contacting conditions such that the
wae@emdoesnoduct has a residue content of at nospPCB0%2004/042222

the residue content of the crude feed, wherein residue

liquidh trawiure af 28 SCael O ki1 B ile meda/fors hrbe rasiie FontpRof at least 0.2

gfsﬁl\ég’g&s‘ %er rag‘r%&&gegfﬁ?%c |1ﬁ§%aaﬁlgrsu% %Qt?fé}gg&vr\xﬂ% Esregglﬁah metal

salty Ay IR@EIN abREst GRe of tHehdkali Bt m‘ammmegaearbom tand the
to produce a_total product vvherel n the crude

cat al yst
alk@eme%é@aae AR giogie nupReEefat iestkl . prdatleast OnGFGFEC Btio of an
alfcﬁfﬁx?fé?{lg% S A0 b hERG: 1 w{;aﬁ AREA A Hnk an atomic
I‘ ses a | ta er eln
ndlﬁl@ﬁtgr@f& tigdn 1tihie idh kalge fioet @.Il ts &0 temdlcsn‘amlhag Ica]htactn‘gt a@iditions

Kdr oxi de, ~and_t he al kalé@gmst al s have %{h}t fg; nmber
sugh that theezade product has aresiaug spuigpii gl BIFEPae cgpsigye content of
thek hfak e m&regﬁéh 136 BOhtaLYhLAUIRRI ‘tng§’i"M BR#od H5309.

aving an atom c nunbér greater than
11 | Bhd mwmtroamm frovideda thethod D0 pradocidg @icmglegirodeh Stongprising:

portion of the tota roduct as. _a v ndensi n a
cReietinE 3 cBide T gk & omBroge mirchin e Bl SO G sap Al catalyst
to deJcQ bR 30 b Gt CWHABInRhOSUAE fechas §ké§1&u@%oﬁ{eﬁfj@ft art] least 0.2

roduct has a residue content of at nost 30% of
grams iofl tesidue peregramodf drinde feed) dee thergdnic Fhkk catalysihednmprises slali metal

rovj de t hod . qf .d a.cru r od
solE TSR AGISRY O 2 el B s st A aah frggds, and the
alRAVIERLd Have BE afdifs 80&Be0df a8 kabtNAL SidNAtdef0bhe £dad Wb of an
to produce a total product, wherein the crude feed has
alkali weiatibaviepan @ﬁmlfonuraber|0§ aleagy 12 toyamakkalo metal dpvins ap efomic
@gl?agrﬁnlgfg ¢t Udell i§ ?n a gﬁloﬁfé 9%(\%] p%@él&m %t%a)éf i gortlon fof the

kall eas

totdl 9rcﬂhktaisla Vapbia lcoﬁcﬂintsﬁaglaﬁleaﬂ aqioktiﬁri offthé ﬁipdﬂ yi’dIS e andm do1
the al kali netals have an_ atom ¢ nunber_ of at

| eas
MPy; angdrfgring theaapdoprodyetonhercingbs eruge pasus lv@aﬁre%@eaqontem of at
J30080 A0 AARIE CoARS oLy L rgast 11 to an alkal|
netal favi ng an atom ¢ nunber greater than 11 is in a
r angehd 1n0cmtﬁn]alstoqa1 dddeqa melﬂnod ngpﬂ)ﬁudzlﬁgatcnaiegmoduct; rmomfprlsing

CpeP A CEIELTHS Wil My GO ESEYised d OPr RO paen gant salt catalys
to&)‘?MﬂcQ g t(gtgféprg{iﬁ’&l ewl?é’r@igucﬁé erudb 8 IhQs 4 PR duE WBteRr d}%ﬁ' fetast 0.2

as a residue content of at nost 30%of the resid
gremnbéresidot peihgranrafdendedeet], tikhporiganie salit oatalabtsmrrmrxsvs alkdi metal

o e RS A P Bl ORISR o vt

mBaRIBOE &n HonAE i ABESFRL Reaﬁallt arkiBdt 3oy Bdnel RoRICQHES 8f #h alkali
total product that includes the crude product, wherein

metabhayingian q:sommmxmbeg ofaf lﬁ@ﬁm i §tanancallialematal havingamaigmic number
0.10 .t he cr [.esi ue cont.en
erPBefap bl haite IFamiot 1D Profdiil ah i ARe oy s Rl
prof&dt dah vEpoy 2ddndedind Mﬂéasﬁ@?@x'ﬁbﬁ Q8 tHRRRAPEY at/PBI°E Aldlel 01 MPa; and
metal salts, one or nore a line-earth netal salts,
foomingithe emee produetewhereighibe stude prasuet has r@éeaﬁqut%pﬁm most 30%
fﬁﬁ?gﬁsgdu%g@@em@ee quget %Iedcar bonat e, wherein the al kali

om ¢ nunber of at |least 11; and

cont TieY iniéidiod aloaRbvides £aBHLE bPPBIELES a Chale ptrmcf; lcbi@@rising:
5 product has a residue content of at nost_ 30% of the

congasting a crWa feadtwigh a hdrogen gpargeds ghe presence of an inorganic salt catalyst
to produce a total product that includes the crude product, wherein the crude product is a

liquid mixture at 25 °C and 0.101 MPa, the crude feed has a residue content of at least 0.2
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wherein residue content is as determ ned by ASTM
Met hod D5307. The invention also provides a method of
w@e@doeidng a crude product, conprising: contacPCTYSE04/042222
crude feed with a hy dr%gen source jn the g@esence of
grams Phissign per Sramofeads fed, thoinpresaigeelt satplystgonprbigtene or more

L
aﬂaﬁ% Q%ltgdxgﬁ: 108'?1%& 5}&%319“@)%?‘&#@%12% X@@ (gjéﬂlxtt\.g'g%&lf € I\x;iglerem one
ofttthalkaltu detd edth ihas a]kah asital werbooatt cwhereih the alkelaﬁteteﬂls Rave an
grans of residue ram of crude. feed,. the i qﬁgrnlc

atQjcmughen o least hbrand dongaing FO%?tngé%OR‘éliUPn?rﬁ%cg e crude
prOY el B4 Qfe%ﬁiuge tQI'it JF2E 108 é@a)o oPfie ad aas\ﬁfeﬂ't ﬂPﬁE RudeFbed,

m Xt ures thereo wherein the a [ ave an
whdrelmresmlﬂ‘dmatenofs aatdetesmited by; ASEFM Mcthbd BISBOhg

cont.act.i ngj&con I ti ong such t g t gg .crude pr og‘ﬁfi has ..

a reStdIETHGRAERPIRY %&a‘ﬁﬁ@f’ S6DLGPCIPRE © gompnsing:

tRRfc daft

con%ﬂﬁggtrcrrhﬂﬁ g%éae\yl@lfo\b‘ Tﬁ?lﬁg%%omh%%%&%bg H?ar?ﬁlﬂ g,%ﬂ daft catalyst

tmpmcgne héotalaireduap oy indbulea thvectrtnftfcproduq@r\mgmﬁlge @rudfr prpduct is a
tfiEmeiine €a0rC ot Apn S0 e BrS b FiroRiEa bl et teast 02

grémb éf Wsidub PedsrapUFR naletfodd ltheﬂh@l%ﬁﬁﬂc shilf @dtaliyBiCd ﬁ;ei & or more
crude Product wherein the crude product is a

alkalympia! Rydeexides, ape ommore adkaling-eagh mgt saltsy er @mu@s fhesept,
Wﬁe%g’m% ﬁﬁél?}ﬁ%tafsg{]atvg &POI?%HIUJI]%QIS&f aQ 1e%st9f gﬁd Qénat{oglzftléj%%tacﬁng

gram o nor gani c sa

co@lﬁiﬁ@hb seh tmeh@&ruﬂ@ple)da&tﬂﬁls b régdel cohtedt ot nosOPE6@If the residue
more al kali ne-earth salt or m xtures thereof, and

copteat of the cride dpadapherein r&ﬁ@uﬁ somengas ay detarminadyeh S M Method

t 11; and controlling contacting conditions such
t at the crude product has a residue content,
‘exprEssiedention gisampsoides askitioé ofprodecinga amd(efpr@dlmd ceompnsmg

product f .at st. 30% of the .residue content of
coBIAGHEE § ble TR EY A GO B S TP n GO PRl ol catelyst
to %Yocﬁ%g— %Mtﬂ?g&bc%@?nclu-ﬁ% tHerbYﬂbtﬁrQ&hcﬁlvﬂ%rﬁh o d88e Broduct is a

hod of produci ng hydrogen gas,, conpri si ng:
hqmct]trmdmerag 2& °G andiB. 10 ddPaithercrodefeed hasy mﬂdyd cogenttydasleast 0.2

esence of. a ani c sal t and
ertids oF oo PRE PRI B L R LSRR el s e on bl rsppger more
alkdlPiibth] hRirfles, ohe oBfhosd Mlslifeeaethhass, @r FrSuEls Shep @it ﬁﬂiwhereln
of at |east O.2 granms of residue F ram of crude

the alkeli metads have anrmbrgigmuabsapf atdeash esralingcoptacting
copH]tlohsf gl{cgﬁfzat rtlgeLcI:dg %%@a%égfhagg %Eﬂue cggtggtgg&gss@d in grams of residue
pedl @t 61 dtade prypdi@ngtit alost B Vs ik rofidiy el 81 (hEAR)de fast)
oduci.ng hydrogen gas. The_ invention also provides a

MeTRGEF I Cﬁﬂ@ahléuaﬁéefﬁﬂélrneél BY I et R  ng:

cont

cat of apohp als Bro AAm A6 ot ikl B RO ARNES, Sfirsing
codtactingn cude f@gdsvitt sreeonmashydmcaponyidrthgprsench ef & organic salt

the first crude feed has a residue content of  _at | east
capl g5t gRchyraten fthe Rdropaebgns mays et Mppest ing 1ange framgl togy the

r

orfl B b iR Qe MCRRE AR of A0} DB Y AT foct,
andrthé inerbagrsalt catalyseeghébigtanremittahge ibidotion of 516)e1aﬁ:tedrgds ina

500 0C, . .
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 oosloes3py esence of at | east a portion of the PenEsmEDEM2222
gas streamto produce a total Qroduc,t t hat i ncl udes .
t he EheidReEogRROProviAeT &mAthod of pradyeing agdide prpducs, comprising:

co!n'ta%hg?@]gﬂcwa% ati@e%d WRh %‘?ﬁ i L Mrast i g‘;&eﬁéeoaﬁts&aégl to

cont a g con I ons su at one or nore properti
gentratdegas strdampthe gas streahmacgepringh ydregent whedar the ditrstveende feed

to the respectjve one,.or nor roperties of. the second
he A SR ORIenT TR 2 SR ST PG prIcem ] st BuiedRed. as
de%ﬂﬁﬁéﬂtdsﬂ‘% ASTREMEHOE BB30¢ A thS 11085anf iAo al P efhibits an

crude feed wth an inorganic salt catalyst 1nd tﬁe

enpitted garciaflodtiont of amemiktest gasnn & hempsratdee fegebdtwseras0 °C and 500 °C,

resi due .content qf, at le . of r.esi due per
as el R i hond o Bhsts o A 4T s@insting enbprEgude foed
willn g s§RN8 lcathly3Bindh & sdiict 8RR 14N 8 pBARNSIRAFRC R a3ishBam to
car bon npnoxi de, and carbon di oxi de, and

hydr ogen, Y C )
pm%me@i tatah predietrthatangledesfihe ¢rade prodoet, whensia e crudepheduct is a

.carb i oxi-dge | lhegast Q.3.. The invention al.so
R & 58P e o MR ot roac e M p 885 such tha
o1 @I RMdrs pRgertie BeltHel o@ﬁﬂeggo@m the@iog Bfiac leagt 11098 Allal v 36 the

contacting a crude feed wth a hydrogen source in the
regegld ehene QIR PrRsHIASf Hrvegconorgdmiced.sal t catal yst to

pro t [ t o
ot ot inPerkBh Asoth it Emed bEEAARR o (i SEHER compisine:
coatac@bg A Cruda dedd. Wit arMdargahltvssatt icatdby st meatle pregéntg ofl steam, wherein

residye content of at |east 0.2 grans of .residue per
theyprae _edﬁxaa aée%)&wnf&ﬁbof@éﬁﬁ%&? ieFnTfifesidys pry gram of crude
fe&P R iklRMR e UE t&sﬁ(@@%&m §§()‘79f__§ncp§éﬁgiaé@ihg Q%%s ik ggélgas stream

content, expresse granms of residueper g
cogrpuidmgprydchget, cadfonatonmxsde, 3@dcabort tiexidesanduehereintaendlar ratio of

of the crud eed, er,ei n, r.esj du ontent is as

g b S kBt A s B 0 e ont | on- ol s0
Pr ovidasvéhtioh 4de FOIRAH hbBbd of fRLEIAE BErik &ﬁﬁfaﬁ%ﬁ“ :
t hat havé a boi l ipﬁg range di s?rlﬁlgﬁtilo% bfet vveqién 30 0 e

coafigios®g apnqrgaosalprtalust; eniglingPgruderfecchyidh o badivgeis source in

conpri si i so-paraffins _and.,.n-paraffins wt i ght
tnf GERGLeR P ol R RRA, b iR R R BRI Aot vl et B
indludes ths citigt gfodube hbiein'thd M tohedhcDB 43 Quuid extid\ue Db PORAnd
al so _provides a crude conposition having, per gram of

0. K3 the eride feed haxing agegidye enmians obpt IngsiP dcarpd Ak rewidup per
e A S e R P R S et

resiillidcomtdnn, dxpregseddn gemhssifiredidiid en ghah veand@PrbdO&, afvt most 30%
300 OC at 0.101 MPa, at |east ,0.001 granms of .
of hesiesidas poyrent il the caudsdlesd, H@ier% FSIBeSoRieR s po Aetprined by

Awﬁghgg%%@g OC at 0.101 MPa, and at |east 0.001

grams o rocarbons with a boiling range

di stThehuvénbion kb \peevides@Cride conthosBBnPEOniprisiidthydkjcagions that
have

0.101 _MPa, and wherein the hydrog s.th
hapg,| PH@%F@}%@&%WWWW}@? a&nd%ggaiwog%)@éﬁﬂp?w% the
A8 By oanal Sl e LGBkt 6 -
pactffing i mpataffins ASTIMMM I ds 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
wotisapsoha, the napht ha havi ng an octane nunbRC€T/082084/042222

dissiationdepengOaCamenapRC 0 100 W4k of Ren o By Resr
hy %g}%gnm%ﬁg bomngI ﬁ?%e[dlgnggt;olgﬁé%%erpjw“@ AR, °C 7t9).101 MPa,

Srosene  havin grams of aromatics per
and keleasd 0. doergoaﬁmef h}&hO(didt(ElB mﬂln@dbmyngA@ﬁM: %ﬂr&ﬁl’uoa .bgtwen@ 400 °C

e
ar%?im %&sﬂl‘(ﬁl‘@ &mprBeiishiarafins d8d ﬁfpﬂeﬂ’ﬁﬁls With a weight

The invention al so provides a crude
ratioofihs 1sb+pmmfﬁaw tonthe npreraffjinsef aimasb hosd determinest byd81TM Method
6%85 grans of hydrocarbon gas that is non-condensabl e
D&/8025 0C and 0. 101 MPa, , the non-condensabl e

hy drgearRaBogd ako 1&1& adrudBsoingfdsitiod hatig Oper gram of composmon
hydr ocarbons w t . . carbon nunber from1l to

at teestdmm g:r@ms of aatphbhia themaphihe dasias e opipge Beabeo a@l@élst 70, and

b i ol B Bl DL e D5u SR HBL g

ASEVIOI8REd DisT80 KR 1QSENE0 N@ving Of Eefb!é@ﬁ,zlhe GepRbnd haazingeat Jeast 0.2
tenperature of at nost - 30 0C, as determ ned

gravbs platomaBemer gmn phkerRenesBsteRaiicAHyAS Tl‘é(algil% @d the

kegV %ﬁvﬁr}gg ﬁr ﬁcg@%[t aQéﬂg%erftlré<§fr agﬂgcg?ﬂoa% de ?@[El%lﬁg&iby

AS B Mediod Bp3861 midnit Aredt M5 A ofeeside, mmlﬂ-d’tﬁ)y ASTM
|nvent|on al so provi des a crude conposition, having,
Mgiapd B53R7-of conposition: at nost 0.05 grams of
3

r eSI emveql%loﬂ?fsﬁ }’%‘H&& {éfud@%ﬂ@ftﬁﬁ%a%éoger g%m loeasthposition: -

Fans O ocar s wth a boil
at Chost 0. ﬂbgtmnfdfydaicaﬂmstgaémlét ﬁ@o@%ﬂd@lﬁabiaat )] %Da_nd\@’éel MPa,
at | east dr ocar b w th

0 B e P BB O D84 DO e Bevaoeg vt a

i1 Qr@ 81 PhralysiReoRa&EaM hRd@carbon gas; at
a%ﬂ?)ﬁnuﬂ{be%gﬁ e dis |bl§??g)ﬁ %etvveen 380 oC andp400 oC 8

least 0001@ﬂammf naahtha,etAQ naghtigoiavipresansoctAnempatbst af @deast 70; at least

I}el%s b ge%&:s% %? ogér%g%k/}%%tal fo eezgleg\t%vé@?te%t é?q?]]ge?at%dof at most -
3 dracd 9 a@t&i@@md b ASTOR MR D23 abld ﬂkﬂdehiﬁtémd)lﬁavh@ mt 0.2

20°0C and 204 0C conErl se ol efins havi gg termn
gramsibf eron@hdqurg@armoé ¢rAsenR AF detprmincd iy b HHMHY. étheéﬁ)éé 86; and at

{ f doubl
i s s PSR et it By AN MohBd Bsndy. CoU2, ©
| easthdindentids alieteviteeterige ASTPdsMenhhaling p8Ograihe composition:
e e 5,0 00 AP B oo
t ; o
e of W G0 AR AT Bofinb terpS Bl Mtk 0 BB 2035, @ho °F) at

0. ID@IVMPa fdédst 0901 grges dihytirachbbhowithatbedery rafge0tstahution between
OC (1,000 O

X d Cﬁ as d ter ed by Ag g Fhod 3%7.1.
2 RS Ry B a0y DR ot Fear e Wiesrasgi of Y diipons with 2 béiling
rag%e?ﬁalgt?i?){ﬁﬁ&?g%w&ﬁﬁ@() °o@hnd WC 8- Py WPag 184t 0.001 grams of
hydrocarbons with a boiling range distribution between 400 °C and 538 °C (1,000 °F) at
0.101 MPa; and wherein the hydrocarbons in a boiling range distribution between 20 °C

and 204 °C comprise olefins having terminal double bonds and olefins having internal
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determ ned by ASTM Met hod D6730; at |east 0.001 grans
of olefins, as determ ned by ASTM Met hod D6730, and
w0 b@sobashd ns have at | east 0.001 grans of ter nPCEIS2004/042222

| ef f ol ef det by ASTM :
donble o DGR ekt TS oIS GOAGhe g B JRAHR PR 3t Olefins having
lmieg]gg@ L@)leglg)o]ndg opg o?sg 0K LO8EEindd 6y KSTRE RS JMYE T, at

rofmtics per dgram of kerosene, as
det Wlm\%ﬁtlbﬂ alA% pi viixishaaaudebcbthosition) learstg, @elomuiglfa:nmposmon:

at gogﬁéﬁf g@;@?@?ﬁ g:lf eg?r\éﬂlén I%ftaégﬁgf l&{ﬁﬁ;}oﬁéggﬁgsﬁg{ at least 0.001

o OB RsQiBind o2 OB AR ok pacn 628, 20 -C
and508BCI(C.HOPEF), gy detemiinaddry ASTMiktedrad mﬁo%ynd the v diogarbon
368/ 90. The i nviﬂél on.al sa

MigHHp B PFOHARLY| mcfﬁ?PngF r OV ]g?ﬁi&aoéﬁtgr%rﬁs of pargffins, as
d -@%gy%gﬁm NiEHbd 157365t ‘Pe%ﬁﬁf 00 NGdmR b f ARTMS MatdeRemined by

east 0.001 granms of hydrocarbons with a
A$5DM] Maityod Bx6G80,ding tthe dletinolrmvefat sastPeitl grams o{ermonl olefins per

N T e

at %9( Pbo1 ?% rafis b0 kerfEidne, ik k'eﬁ@éﬂe }QLVQ%Jat (a8 ®2 gam’s of aromatlcs per

drocarbons wWith a boiling range distribution
gr&@@f@@om a0tetamingd iy AGT thoarﬂﬁléié Jtdenst OQObG@mS Cof diesel,

i e

MBthd8 368/Pa;, andsit HkED. 00 NGEmB Y ARTiMn\Eslndld VIORBE e VMGO having at
wherei n the hydr ocar bons havi ng a boi] i

leahit §3rgriyus poHaromptias peyesam oH¥ Gt ap ggtgrnnﬁgql %@ﬁ |1€ ﬂ%&h"d 368/90.
nyd rﬂfaﬁp%%%n ta%f%lpli]&’ 1 ngdéﬁlédqé] %@rlﬁa% fop qigf'fen :, ﬁésittgréaﬁg oPtodposition:

[¢]

nost eas
at 4edse0.05 Reahsf rASIN, bk tiétedniDErBOASAMI MaathddeDSﬁWO aledst 0.001

grans of paraffins, araffi s CO o
gra@éﬂ ]&Ydéf’?aiﬂ?@lséﬁg‘l %b?}gP& 2R d1sfif ”ﬁloangé Iﬁﬂ% 304 C 4400 °F) at
r af b b
PR RGO PR PRy b T g giion b

2 (g Wy ardie3) 08 C(}rt Ol 1 0dRp o leastdhONagramg of by;drogq:rbcmsdmth a boiling

rogigh BF RIS By R ks ot AL 20R: Clo1 Rk et Pt Qg erams of

}gﬁmo% wWhhdy Elﬁﬁﬂi Rge ms&fbuﬁométwe&mmmg Qnd 538 °C (1,000 °F) at
stribution of nost 204 0C (400 OF) at 101 MPa;

0.401 MPasts @te@@unexglrtawgSBM Mydnpé Bérandiihercin ﬂaﬁolwdir@@rbons
A oA e

goa Bl&ihﬁ%P Be dis&l‘tfdtlbﬁb!f @mbmme@ 20&s0C0aN drahBO IR ins, as
a; and at | east 0.001 grans of hydrocarbon
deipmmtin o BThigietnd Ol icksii1qa8i) Wk GHBY oK DRFaiEssailg paratfins
538.0C (1 E
COUREHEE ! %}'Q mgn%d%hpe?%ﬁh%}%%h%% ocar {))fr%g E)grva?%%ﬁgﬁ'\@arafﬁns

oibeQ|nﬁdsﬂﬂ4r@rt&&rﬂm€ddrbyDMSTMMbthbd\mﬁ39 10 0C and 204 oc
conprise conmpounds with a carbon nunmber of 4 (C4)

C4 chhgipueniionidse nigvides 3 ende C@nww@r%goperkﬁwg&fg%posmon
g{reléslt 9 é%r&gg;ls %e?ﬁﬂp %E 'agérmﬂig@b* ARSI Wh(ﬂi B PF; ANd H88ast 0.001

onposition havin gram of conposition: :
gains P ydridcdtborg il a dbiling Sa\nge ehstxahiutioaaﬁ tat DoSRD4GCAHE0 &) at
Xdr ocarbons with a bofl ling range
0.101 MPa; at least 0.001 grams of hydrocarbons with a boiling range distribution between
204 °C and 300 °C at 0.101 MPa; at least 0.001 grams of hydrocarbons with a boiling

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

15



10

© 15

20

25

30

di stribution of at nost 204 OC (400 OF) at 0.101 Mra,
at least 0.001 granms of hydrocarbons with a boiling
WO 200gm6st ri buti on between 204 0C and 300 OC PCT/0S2004/042222
MPa, at |east 0.001 grams of hydrocarbons with a o
hydrotdrborg witngboiting tavigh distomtivathsteasnd00 *Canditd8 26(1 §E0 °F) at

at 0,101 MPa,. a 0 [ .

015 P endn P B e T B R PP BT R HEERL RS

haéﬁ%a @S%ﬁiﬂg réheb QlstRRionHetweneab eC ahl1204 6C gomipsise arhpounds with
'ess than 0.01 grans of one or nore catalyst, w@grelﬁ.

a chiben aatbeyeft4 (§a) the Ci compougdehainggeashPPRf eraws of hutadiene per
I nﬂg@rre enbodi ments, the invention also provides, in

AL L HETRON™ i t h one or nore of the nethods or

COMMNS itvieRISn ASE prodided aterudelenipbyieon having,aec prateof @enposition:
that: (a) has not been treated in a refi ner%/), b 2 boili
at wosit(.09 gems ahtpsistues atdeast BRG] Bypms oftyfiyosarbops,jvith a bothng range
. rises, co At [ Y 6f Kvd b
s pR S B HRE2P IS5 (o0 Bt P 101 MR ADTUTIEN Ry B drocarbons
Wit RARE a8 g 8istrPudion bétween A4 PEadd 30€JC abbpd] ¥E, at least 0.001

hydr ocar bons of which. a porti.on._has: boi | j ra °
aransefiBteRBenbEi® bginaengs dBrbyoR pewesn %@WQ ﬁ‘é‘P #00 °C at
! 13 bf feB4 o {9 rloe QiskiButi
oA L SR A0 et 2 Gt
be®RRn A0 &€ 20d 589 °G/RA0. 181 BiR4; andjgreatey thadiOsgramp bt &ss than 0.01
bet ween 300 0C and 400 0C.at 0. 101 NMPa, .and a boj |
EXHBT O 5 £ GRS BOFTRLRS 5B AT B g metals.
MPay, g&ale Eﬁgodiﬁﬁﬁtsgfh% hRdntieh HEE gfcﬁ@dji’is, atcoh®astiof vdthlone or
grans o ydrocarbons having a boiljng range
mete SF thehmithads dyebmposiGonOcanding todhe pantion; a caids ey thyyy (2) has

o SRS bR TSR APRE oo

. cofri'fapdh@rﬂﬂla\@né)&) darB6RABmBEr by SembienGubaited hasatdeast D dggrams of

nge di stribution between 200 0C and 300 0C atdggépgpmﬁon

. suMPegmpanehtsapst g@moRFcrudenterd:dr) ¢rpaRTisERRBAT PRIGI A

boi ] i. range. di.st.rj ' ; - 8Gributi

% s RLA AR B RERI% Dt A0 B

beRAMEnN@02CRRIAIZ00GCraange 1 VR4, rai HoilingaangrediswibntickOBet gz °C
700 OC at

200 3900050 00T 6 bQUENEE e s RO ), 400 °C at 0101
Mg hefliihoPile b ROkibEEUTGerlveGHA00 D) af TR ICA. [010KIPb; (d) bas,

ium r mxtures thereof; (h) conprises
pes utdnlbf cradelfead: 4tildasnd.00 bgemsedhydionarhonshayingerabaibrgrange

oS ol i 2B 00 i B ork Bing
bo‘iﬁlﬁgﬁ%ﬁg% Eﬁﬁfb ﬁg&& BElicBg 16@°¢ Bl 2OV/EN LI @01 MPa, &)eHs00.e01 grams
source at:Fa

I's gaseous; (b) conprises nolecul ar
oftyydecgebons hajing o bpiling eangeidgttibiiparbstreaen 3R Caayl 300 °C at 0.101

conpri se t hane,.. et han ropane, .Qr .
MPgestdesst 8@&? gx@gﬁﬂf M@rgce@@gﬁxa l%(}lﬁlag ggné]é §{sﬁ?oé1§10n between
360&F 80 400 1T SUR)19PR HindRNfedst (L6 driwvie 6f hito@lrSens having a

provides, in conbination with one or nore of the

boitihgeige distribmbipo betwieon 400126 endi7 9y °¢ at Q- bl MRretw) hana TAN; ()
net hod .t i ncl condi tioni [ '
g P20 Dt [l GoR GRET o R T THEP pRl SRR ARHEE g Of orude
fe%@r@ ESRBriseb AlckBIE dhriadBink, Neon, BOMbaesthelol; (ARtdanyres bwfur;
at erature of "at | east 300 0C, and/or
and/or (i) nitrogen containing hydrocarbons.
In some embodiments, the invention also provides, in combination with one or

more of the methods or compositions according to the invention, the hydrogen source that:
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(b) heating the inorganic salt catalyst to a
tenperature of at |east 300 OC and cooling the

WO p@sgeasde salt catalyst to a tenperature of aPCTDS1004/042222
500 OC. In sone enbodiments, the invention also )

(2) pr gseaiss(b) compusasimelequdar hyilrageni(e) epmprises light hyggocarbons; (d)

net hods .or c 0si tions ' 3 ' [WaTal
comgiS T e Lo LB s SR B, GRE LGS e ador
mi¥irefMeBesat al ysts and controlling contacting

conditions: (&) such that during the contacti ng at
mosin VR gnkadimenis, hoivertionlsn Bio¥desin pompingtign gith ope or

or nmost 0. f . -hat .
oeBl i Do e DR A
coffiiiAEmcliRsganiasitiataysy wbdeih_)conﬁiﬁsnbﬁlleémg?nié batalysic h

t hat acont_actln.gterrperature IS I N a range r,O o,
commpseyHe) betioe tiforanic 38 cuBlsHe:a tPEpergtiy ata past Q0 5G; and/or

A ; { t 139D @ Al cdoling th
B AR ol o

inoF@mesalt camlyst d6d Rthperatire 328t mostrflD °Cubi ¢ neters of the
hydr ogen sour

e per_cubic.nmeter of.the crude f.eed:.
to Imsames emposiments, the ifvgRtion §lfo P’E?Vfdf‘fﬁ’i B iC{)m?)B)raﬁglg %trl% (Oo or
' i inbRo HEnGenHda, £ ethodulidt Bempri

mo? ‘%éﬁg EE) %%ﬁﬁstﬁgk&%}é&gﬁ%%kgﬁglt@t %e c?ude pr oductO al so n_nl,mses
coftactingta drodd feed Bhthgme s oae catdlysts endeongiodling coatackpg gonditions:

0.01 granms, or at st . 0.00 r.ans _of
@ehehietudte ohyctERanmoner > ST alog ¥Uf Bfs 4 ANpL1
oranO bPAThEst A5t or&db 8f NfrodaPbdi® Mhat lat et dodenbabferatd5eRC and 0.101

such contacting conditions; (i) such that the c

rude
MR wel darmedas gramnef apdefeedrasdcgominss by measy halagge: (tguich that a

yde feed: (j)..such that  (c
* cofiple ipritt bREGheedPm e IR0 EB AR T ()

pre?%(ur@%f‘n i@ Ofrohlte] -D) Mid-ed)cnsl dnt a eftiotdfe gasemie hiydregen source

) such that the crude produc% has a s[ul f.ur ontgﬁlt hvd
to thfe cannderfised isgp9range fiagr {- 16694 obr-32Y nawag! cubigaRsicrs gihe hydrogen
sulfur con GLadd ibif S UG AiaL (£ Renhibit
sofft gt SFBIHEH e LAR Rel B RN SO BimAioR () Lopri
fordiiatiTRF QY thé tonm prodndLer intheatrudmfeed dotsgtherchatacting; (g) such

thad oAy BCER: Do BT LD Someanimet 05 Bt Aokt
tor 40 t Lhg bl St @NEuchfthatiaeleast
gr%?%é)é%frégsc}si%@)gréﬁgghf%?%;b%gﬁ]ﬂ%on'i a if?‘%g- pr o(dEc%d W th e,a? :
pottivg efithelimopganitisattcafalypt isweni-tinaid or liguidhal sechroptrging conditions;
(esebva R gtk itk TANGHT aCh bt (EC/HE PPineRiRte focd; ()
su?l?fﬁg.{ ReReudeNBo RERNES 1B NBMMIBO 8bntwit tolf atueld§1t9008) at mostLids, or at
eed to forman additional crude feed/ nethanol

mosit X 0Ur af: theri/Nelea ¢amdent pibtha gaideifers (Koogh that degrystseghst has a
j xt h t hat, TAN_of Y i
su%ﬁg@)&%’c l%g gtbrgp%%{) f);, é‘rg?st 5’6&)% O?%%E%%@%o?ﬁh% ?lgﬁfr%‘agtehtsof the

crRAPREA: ()aScIPthat e cAildd Peoducokbiset nitbgeng®nteyt of atmmst 9GHYat most
relati've to the respective one or nore propertie

f
TWhet orostiE0%hewct niog) 1aehthemirossh capisuiat bt ke gqea's@n) gych that
the contacting zone r r 0 f t %
o g PRREER B oA St PR R OO of Moftnt 196 of the
rebif@d cohtéhi @F ﬂ%%ucfe@dédr?,] €n) sici deedmioniaie coprmtimcédwith the crude
prior to or during the contacting. |n so
predeGOh@lmhéhattthfecmﬁQ/Eﬁf?ﬁP‘ﬁﬁoﬁlPEIéesgP plbsandithe method further

co%’p'}%ég‘: %&o%@ri& {hlg nPtan3! 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)
worRoosee3dhe i norgani ¢ salt catal yst with the cpamesioeeo2222

at a tenperature bel ow 500 0C, wherein the_inorganic...
andshéating sheaddditionak crade fedimsthanol mpHurs Syl af BANREF pifitional

feed, (b)yagl fatyng ihes ' &b¥pbrtied of e crude product
erog e i BP0 11 9 AU o ERAEpBEieP ol 1€ erude procue
chd3@ blyReHdsI90%%s Selhivectatiiad iesfectine vireormesguereraods ofdhegrude feed;

and/ or steamto produce a total,. Eroduct tgat iIWdes ftotal
(Qtsueh thatiereapeet o catalysh 101ae ORcHTE dORG LPEF 4R Srajns ol tota

SRIE, £TBe 4 ) (19 SucH & MRS SRS owlch is added to th
co 3R 1T SHEER YireradeBod MEBL (T Puch B DR ARG ulodis added to the

crucle Fesdsrior am sr éarxgy tHe nentedinghe i nvention, a nmethod that
conprises contacting a crude feed wth _an inor.gani.{,}l
ion with one or

sal i searphedigiats; BEITORPREFC BT B OmCHy!
mog‘é QY {hgin?&hé&se(ﬁ .'Ebhﬁ&o%lg&%ce&ﬁiﬂg&o ZRRvEMtio! cdraddihg conditions

uring contacting, ) formng an enmulsion of the
thet o Prifee €a) mixing thaimrgamid st catalysomithdhe ergde Fred @t @ iranperature

NG ERTNETE INE A SR

. roidé AL vt tHeurb&clebdiGindlog ancohtabtiidide crude
fe%@?%&%@s@?%&%t él yst yt o at |east parti ale(lmy rermvgem

fealokigh fhednorghmic salt fatelastin therwesenes glaviater and/er sieppnioygeduce a

I n sqne enbodi ts he i.n Lon.:al-sq . i in
b R R R S N

CONMASbrhb eABodGEAL tHRAnTetibh elsb Py@nddspin, combrimtioadvitthate or

conpri ses contacting a crude feed with an inor gq%ntbgt comprises

marelof theanethgds orcommesitiapeacsotdEe-io th Bryerion, &l

rcol %g‘i"fl% g glﬁl é%%‘a%w@{ ?]1{0 %8¥%$fc%lalt RAAANCInd tﬁat%ﬁﬂéf%%ﬁlpﬂ§%s? (@ ..

e ther corprises condensi ng
profaBl stapOota cdRtaefing henevajooto at diRg@Gntantng (WorivRg ano
formthe crude product, the contact.i nﬁﬁscg‘gcfiflﬁ%ffnﬁ ?hr e .
enpdsion of hegrudgdped Wik Wapes priprio coptaging M gtide freft Wik e inorganic
| el ©¥dell Mo Hidd@fitacting zone;
Sagi%g@ Hsffgﬁ tgg Hy(gﬁg%?% ej t}? %%I%girn ggré@%;l gd uct conpri ses &
and@IPdrentastingsteay vdtlstht eorguaicsalt cgtadyst tojat 1¢ast paielly remove
enbodi nents, the invention als rovides, in

cok® FOPHIAP SBRAGRH ¢ ﬁhq)wgrggplc%llt &2 #Sthe net hods or
C oM Shink RibodfrHs ibint Shtioh @lso PY&AesO th coambiRdtivadvithade or
conprises contacting a crude feed with an one or nore .
mortofltyesmethadsior drapositiensagsorstingriorthe wvenlign egnehed that comprises

coppYhrBride SR A COH i £y B bo HEERee Ao dduct wherein

atMBENPHS i of RIFROGI proais: ivseandking atvapstiend heenithahfurther
K Fel oS catalyst or a transition netal sulfide

cangrizky eandeneing af(lsgst pagrtigniobthel vager 325 °6and (1Y YPa i form the
at |l east 0.6 gramns Iy .

550, B P P £35he 18 AP 3 Bl

kKRBl Rprias é’drﬂ%dneﬁfs vittea selensl Hdilomg rmpadissibufibeiend/or (b) the
catal yst; (b) has an atomc¢ ratio %I tLansiti on net al

cttide probinegicompriserecorgparmshedrap ydectest ALK& @ Ensi ti on
metal sul fide o r . 020
T

MRS 6F thOfeMoas 8r @mmusRions actdrdingtdktht invertian, s, method that comprises

m xtures thereof; (d) further c? ri%e}s1 oHe or nore
cosftacsing geailerfaed 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 oosloes3oconpri ses one or nore al kali netal s, PEEUSI004/042222
nore conpounds of one . or nore al kal.i netals, or .
m xthy perme eRbpdptents, eI BYGRtgh algP BFHV&éfisa’H c&“&Fna%on with one or

m(%r% gthlr gllrl]egl Do dBek %l)l’l’l&)eflﬁgl{lﬁ %&E%ﬂdﬁhgtth ehdRREMRR, § RLBEYS] cMalyst or a

IOHITE ecatayst |S|narange
trah6i616m Gheltal 2ulbidepatabyst thato (6) has atdtd affat tehes Oed granis, adeast 6.6 grams,

ERUSI I N ERRNE T SO AR

gﬁ{(s?%nsthe AAE5i06n RIS sARAPEHAYS: @) hadtn Aoni®F:Rio of transition metal
i ne-earth net af or m xtures thereof, an atomc

to kalfirdn dfe KiFenSit oamhystrér thie trapsitiah fetal isw/fida eatalysein agange from
cat al yst the transition ne l.fide cat

05 fp B (S iudhencormeiss e TG B EEte-F of RlgR FSpihas of one

orBhdé lcﬂk?ﬁ rff‘e@a[lé Ry E‘Iﬁkﬁlresttﬁe&@fe (d) rfafdricofiprig®t (ﬂie dr$ndrB akkaline-

range from ab ove é further conprises zinc;
eafth mdftals, tone ior mm@comp@mldf;e @8 ormnore plkelineearomstals egmixtures

Fe i s nonaci di PNt
o (OGRET Shmlists P gb P gy HbsRE 0 BPBRE, A mas of one or
m&e aRiEn&hls! BenikRirBPUSreof, ViR & hio@lS raAoad! rtﬂtnmgoﬁ m_etal to

the 1 nvention, that the KsFel 0S cat ali%l/st i s f or.ned
subfiut . the KsBoofbs eatblosli ardhr Gansitios mefdlsifidsrratalygisina range from

i n. combi A
0 S0 SH SRS E s R o RnIL,s ranee rom
abBhe0 86 1,y RrtBér ddngpriseaoisd drimore ratﬂiahhe-saﬂtl‘i mngeds, bhabr more
in which: (a) conprise one or nore transjtio

componndorfinn ot Broroalkplinerearbapetald; F MHXHIES thSWQP&P amﬂﬂé ratioof .
tra(%%%%eq@ t(?gul‘ﬁﬁqn He Iﬁqje?ostif ﬁ‘e ] Yk bpﬁle%hﬁltﬁn fHe@Nsulfide catalystis - .

th res t eof rrprl se one or

initeed fr@n OSSUR 51 slekan {tonicatipof ‘deallﬁhﬁq: eémil) metalrpy the @gnsmon
FeS2; .(e) npri.s

metRkisiip § FANER| W%@Ovﬁﬁetm Xw&&%ﬁf{r ébltﬂ%ns‘?ss%% glﬁ,ﬁt}pﬁé} COmprlses
K%%)gr@rq}l ﬁﬂ\g%ﬁl BisésXFdE }%aarf i§ ﬁ@r[ﬁ!cﬁi?@ve 0to 0.17;

er co ri ses KsFei oS after contact with the
cr udia sbeedmbogimets, Iﬂmmtverttme afso rrorddes; dmedmpbinaianevish gne or

3o Prost o Bpsipas ek U B bl By ki
cg&aﬁ?&rﬁg fo9Bd edi@l sul fide catal yst has at nost O 25
grans of total support per 100 grans of cataly
sonelnewtsdinthodinents, e infemioniabwe m9§éeﬁ@ #%Qﬁl@l@gath%Wlth one or
0 at | W th one..or
@2:8]&@? e gs QU GOIIDOST tlont% g@coﬁdlﬁé to the i II{'{%{HP&Q nf BF]mgre c]gf the

trﬁr%[t{'ﬂnr}ﬁetal Julfafes kit on mﬁehlah @utdmsitsewat at yote transition metals from
nposi tion the nethod conpri sing mX| g g transition,
Crlsis 6ok ofedbesReriodiorbablp. pgIoF mase FRIPRRUACE phpRS iitagre transition

mten%ﬁilﬁ) @oglfl{nq?é 3h, Osr?‘g& d%%s?t% S él(lg)ecﬁ)]ﬁ‘gyr%? gﬁ%‘fr more iron sulfides;

(Y ¥ENPASR FeS; (d) comprisds FeSy; @) ctioatpeise andxtueact 1rorgstﬂﬂil®s wherein

internediate with sulfur in the pre f .one
thegtos shifisi BRSNS [ e f&ren%%wwiﬁﬂm i iiagee from above

0 i‘f b d%?ﬁmgj c%ﬁgxgr%lsggk%ﬁéq(?b?ﬁ éttwﬁpﬁﬁe IchRRYe&h (g) at least one

al'i onat urther conpri sés
oflihs pransitiogmetats ofnheomeadt msre tnans1t1h1errxetaé swlfiderpis éronj apdi/a (h) are

dggp(g&;ch{-,g g%ovg\'? éx{@ﬁtp[%%rallpsslttu{{gt%gtta{ssul%é (Patglys% has. Ltfnl{cr)ét 0(2%) grams of

total support per 100 grams of catalyst.
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10

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

(d) in which one or nore of the hydrocarbons is VGO
woglosfes3oor m xtures thereof; (e) in which m xPEUS1084/042222

transition netal oxide and t he net a salt nprls

mi xilmgorne embedimsnis; A Ixwnken aikp geov aélion%ﬁ’t one or

0

meggof B8 FHERRYEE I%Eogﬁoﬂs%bé%g}gv*?‘tﬁ%%%?%?’u?‘gﬁ."%"f forming 2
trah 16 niet20 5ul 180 c&5staCmpmsition dheinathng comerising ouxipgsttmnsition

f 3
SO TN T T
theht?ﬁ{s t;&trhaﬁlhd{ﬁe%l% LA ﬁlﬂtﬁ}etvhﬁl 1B/d r@@%ﬁ‘%@ f&ttn &t inte@@Sliate; and

I‘OC&I‘ onstoatenpe re in the range
reafcnﬁgﬂiééﬁﬁteaﬁ@dlﬁxewxﬂmiﬂﬁnr ir( ik prdsencefafionp er moesipydreessbons to

contacting, the cata thacrud
ol bR GRS b Gt s BB B g v
c n_gtg, @?Eﬁa% ﬁlrEH%? coMMRRL (RPeRIngah Bt hd@Rite infthe one or more liquid
conbi hation wth one or nore of the nethods or

hydnupbens ivbils itaseactdd mithtthe s} (o) énwhish onaar et ofhe ¢

alt cat st, that co a, I [
BN A Ll A Y N T L S
hyaﬁfc%%& RSVGO! xyIbXd, Bf 8Sxtufgreatof; (d)n AhRhekixMY the transition
kal i et al hydrOX| des, one or nore al kaline- 1grth

mévtelt cam_imdrtbe(meaé salbeormprigesiraixing e frapsitigreishexige apbhg metal
saﬁé[le( | pﬁ%ﬁ%goéhd%grg#&?w %? gosﬁ{)rﬁer 3 fpglstgg;r'yﬁl% tﬁ@% ast at a

- tepébheem LlanSRoMI1SOR® °@; lsad talcming the dmsrbpaste arttartemperature in

15«

sul fi des of one or nore alkallne earth_ne
; alt}bﬂ@%a Pompnses

a 1ahge fipes Oﬁrﬁé)per (D e yhishaeasiingthednicrngdiate syt

. hegiipe’ L& allr‘ft@ﬁhedgﬁ @alppéggn&rof@feﬁst%% @?ﬁleq{yd%ﬁr‘t}éhsf@é e
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|ne ear or m xtures thereof; (f) one or (
tempeRtuieinaths rdnge fMoG@oR40vBS0 BC;lhd it (g)fthatherth@dqompTiatﬂ gontacting the
one or nore co ounds ofdotg‘ne or _nore

OB RPEPE GRS BT ENBPAPT LR COTRE SBET At by B source.
thergabme ﬂ%bogﬂx?en@sr tlmhﬁeﬂtﬁﬁra%rﬁr&lﬂ&t ﬁi conih&ionasieh one or
wherein at |east one of the inorganic netal salts '

mgtbnﬂ‘rt}aﬁ msthbglrsjmn aenpositiongjaceording torthe inygntaony 8p 1nqrgz)nlc salt catalyst

thgt&'é{ng{gnllsesp 2%1)3%?1% Igr quaq#lg g uggl ﬁgrgﬂléase onk ?P%uyi}eua{lfﬁ]tne -earth metal

caforfite3 OsH rHlmlﬁé’sJ ther®BH (B) RRIRHSIrH alkaﬁhﬁetzﬂm@dtdiﬁies one or more
pot assi um sal t C%ﬂ ses pot assi um car bonat e

alkaltrmssith metaldrydsa qxon@ggcmthﬁvgf i(@deone gf mar plipld getal

f d th d t
byl b of RO kRl mBRER, b5 0 R0t (@ one or more

sulfiddsWrese bhﬁbfk@lkalﬁﬁétfam offekor mdrétsulfielss bhereamfmore alkaline-earth
some enbodi ments, the invention also provi

de
m@@hy@ oraiitenes et fdRRonsroraets agridestnd ope PREGE %}(ah metals, one or
t
%?ﬁ éf R o??rho% glzkﬁﬁlﬁlet %aes Fﬂﬁlg;/% xt?tgess l‘”lﬁlerne'oﬁ C{f)gﬁi@'o? more

m@ﬁls frhe Gl@Aheo-1abf theeriadicalabokl Dnefmtrabrelmmpngn@mf one or more
atom ¢ nunber of at | east 11 an al kal i

matalSaﬂr@mC‘@hﬁn%%ﬂ 0 gf tatteriofigaht b @Wtweaﬂ}ea%’é@g? P Hore
1n§6%1n tOndral Lt} Ah WHRATA %I\Q@st Bhe b Mt rhc fﬁ%fa@ Ea‘lts%reﬁerates

um an dtassuuma% an atomc ra sodiumto
ﬁﬁkﬂ&ﬁm&i@ubéoﬂ the eatalgstg ¢h)fsodinmi) pdtasspurd,; rubrd)um,t cebigas o mixtures

three of the alkali netal s, are, sodi otas |
thersto L FHICI R AP/ AEHABAES S (AERET aF 7 8 S35 pSaSsium st
alﬁ)cﬁt%@ Sla¥dhm3agl 'c fiQs Eﬂgr %frlnﬁﬁ%r%ﬂgtepﬁﬂtﬁs%ﬁ'rryﬁ@dr@xide, potassium

|um|S|n ang
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0.1 to 5; (d) at least three of the alkali netals are
sodi um potassium and cesium and each of the atomc

WO 2105066304 sodi umto potassium sodiumto cesiPOT/USI4/042222
potassiumto cesiumijs in_a rapge fromO0.1 to 5; {e)

) J 5; .
hygiidq, ergvxrRsdRerent. wkihe sRdPm sACamBrisiSsopigraebepde, sodium
d i i i f )

e, O EREAL M G R Eol

cesilnsohe embbdidients, the invention alsgerdvides, O contbanagion|with one or
R g Pt o RhE B L b sttt
thdt s LGNS AKE N Fhidd: L9 tHeorhRvans bPh alRli ifReil BaVthe an

salt catalyst conprising a su&gor} material, and: g a )
atdohie nsmbppoof atdeastl | @l ancdirbimetesharingamatamicoxinglesr greater than 11 is

._cal ci oxi.de,, si um oxi.de . titanium oxj.de, .

n ﬁﬁ%ﬂgﬁtﬁ.ﬁr& ?)tlg,o 44[5%?% s,‘.tl{\a O !délfal} ll‘nsﬁisoa;{? aoed,lulﬁiagﬁ gPtassmrn and

anNIrBiR ratfd HCsoliintl B pdtAdRHINiIR A irslfe fBdth DNMOBY; QYiatlRastaliree of the
m xtures thereof; and/or (b) incorporated in the

allslippetels anesodiinal pogassiume ped Bibidismeanrbeagh o thegwonms|atinsol

- 10 of .the Peri.odi.c_Tabl e, . e S,
ot s orbR SRS RS e G BiRF - SRPRIP A Rhee om
0. TR &) ANGasPthréBsehdhlkal metibd @t sodithy patassym e cosium, and each
nore al kali netal hydroxi des, one or nore al kali. netal

of Hhaptpaisstatiohef s ePoRSREAM. SedlugY P FeHimafnCRAMSSIER oscesium is

._Qne_ ar Ikaki_ne- ' i .
3R B LMD P e e S0, S,
rubiﬁﬁm_ﬁf,gbd eh¢h sfahe n%teﬁﬁ)@ﬂaltlﬂe of p(;;caishfm toneeaivim, (pn’;aai;iﬁm to rubidium,
provi des, in combination wi one or nore of the
angeHpado sEbidigapis 48 ?-Fac?lggrflré’gb{)}ﬂ&? g to the invention, a

met Rpd,48 %H{bkﬁﬁﬁen@s? ﬁ{/eq{tf\tfé.nﬁgn 3156 OB EC R OMBIRLRR with one or

inorganic salt catalyst that: (a) the catalytic
maretof et iyethbds drecoimpositians accemling wwahainyentions an inorganic salt catalyst

bstanti al | ch ' h f | f.ur:. .
CoRMERUE ABPPYHEFRBr o @ BarUreRl GRG0 sogReh FOBS eide
caRHAR AxidR, nlsnTutsxili€ @fanilil oxRIFEhRIFBQMNIREALMBinal B&mania, iron

I nvention al'so provi des,. in g:onf)i nation with one or
oxie, eiclsé] adide, mizcloaifs, eadndenmpswide; priiBoRIcRBde oR grixtyres fizereof;

i.nvent.ion, ap .i.ngrganic.salt. catalys kRt s,
angly T8l 5 e PRk Bl B ysh B il Cotumns 610
of tBB& i 0dd Halfl@ne Bt iroedlc@asatpof sesorwadre metap fomadellimms 6-10
carbon dioxide; (b) a heat transition in a tenperature
ofitbmBeriases hrkde omeOr e gkali st garhonates, gpe sorerikadicnetal

s determ i.f I i i at
B P3Pl ERTELEs S0 ARl
cabTBRE adndlot mole alkakimgerihah ey d26X1d &0 OndE, mare alGlindsarth metal

0C,_ (d) _ at a tenperature of at |east 100 OC, an x-ray
hydrifles: apd/ppmixies igkeofhat i s broader than an x-ray

di F1agh) fintdifioh AR64AN;fest 8 donfith HotSHith

bel o@v%ﬁig%wa%%#%}&(lg%g@??g%% on&?% i’oniong, I oni c1 one ot
mé@rdules ineihbyls oradon3d6itiohs adchatling ®© the swentien ainwathad comprises

conductivity of the jnorgani¢c salt catalyst fore . .
contAsEng A GFHdgdeed Wit gnmo t?eﬁaﬁéﬁftab’ﬁt e %ﬁ@%mqﬁw agtiygfy of the
i *' L sG0 SRR uMhhRe QANE tRY prdRénBe 8f sl and/or (b) th
1n§r1\r§(9 lgggﬁg?thfggﬁgg%s?@gn@accor%i ng topt hé1 ienvsenti oar111, Ogrg ) the
inbipaniganlt catalykt is catalupsdly téded texid bidesfead enitted

inflection in a tenperature r?n%e, .as deterrriqed o}

TAP, Ingeprergmbodiments, the invention alsoprovides, m 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 20030663® 20 OC, or 10 OC bel ow t he TAP terrpeP@Ir/USH)wMzzzz
the inorganic salt cat al ( t or ove a
comgriges s Epon el o gt dioriieB] = B FoaBio b edingpegere range
be?&eeh%O'S@)@“@a% .45@bE, GA0AlA0BIoC, hdSOMRn&IDPHiffERMtiS! scanning
nventi oh al so provides, in conbination with one
caldfimetnypaten lndating eateref hdYS permipobg (i atlD‘oJ(aéeramr@ﬁum mgt rta@ge

beieiPOOCp o or Bt e e i EpY st The Wigsrey
dl%ﬁe 161? 1At & RbadePthan ah ROHY aﬁﬁﬁctﬁﬁi pattesi ¢ thé inorgmet salt

In rgam c salt catalyst is substantially insoluble
catalhyst belowr St erdfone) hﬁ@sﬂonélltloﬂhﬁé, AR qoadpivity st 00 °C, that is

rein. the TAP.tenper.atur Lnum t ture
lesiarBis oneoNy aeanearee ol el B bR The
em trh Q8mB b &, 'tliérinvéﬂﬁlbnlaﬁsofpréﬂldésufrﬁcdhﬁblﬁatidnq&dilt}done or
phase and a solid phase at a tenperature in a range

méreoftiBonetiodoosommsitioanaicordifely the inveation, epéncsganihglt catalyst
th%}\éghlllb orglganl %ﬁ?@Bb‘F ?ha}@ a%%n‘% %thleer@ eatr;]ayﬁ BYE b? ggP and the

|nven d prov
confhcERTRdndaidre %ré’%lﬁ&c&fﬂ@ll@(ﬂ suthrikatef cohfmtlﬁgtdﬁqﬂsatmfe is: (a) above
conposi ti ons according the i nvention, an inorganic

Tis hereial aispot°Cs agfcmwrelro %@q@a thenT AR derppsrtugs of the norganic salt
t f

R e T

indigahieasit cal§d7 MPa when heated to a tenperature of at

| east 300 OC, such that the i ani.c salt catalys.
t r arBBRmESTIROGRREI: ThSEVITHIOMA PROWEeS, HtearhiRiomd iy g or

?1%00?@19\ hehBud dﬁ&ﬁ)?%h? abrdifd 4rthE ﬂﬁlehﬁ’oﬁ he nﬁdr%eﬁﬁc salt catalyst :
ing ‘o

orm upon coo e |1 norgani c salt catal yS

th@Gr ih whichimés) éshiquld e sengi-liquikati lnasemtﬂm T AR smpprabve dé&le
.in conbi natj on w

h. ; f .the nethod . :
ingrApiS S Fﬁﬁlgfsfael&%la.lﬁ%g%fﬁg sfecaA L i au%at%‘ﬁa%& sl i the orude
feé@!ittleé‘sgﬁlat&lé‘ TP RApefie, WRIcidHRT AP tdrhfdr 8@ i€ tfahinimum

catalyst: (a) at nost 0.01 grams of lithiu

or )
tempmptmm diswhith Ithet inprgapicsalt eatalaﬁt@eihé)sts A emiks igfiection; (b) is a

gl S 0 L 5 e 0

°(Yla38Rr &) aflcastione @X t}fé&w@cnmgamd Saltsihas 8 BT eafpetitire absve 500 °C.
the invention also provides, in combination wth one

or rlrsemsfemtipdimenth dersinpention Mo Yidess ihequabiadting With one or

t he venti
mgFe tﬂe e%lroggﬁér ¢ tﬁ,fg{oﬁ% %Jr% P(H%O t&@?rfvt fitton, 28 él‘ll ?a?ﬁcf %Ihscatalyst
th§'DWEerﬁt€§6&i e E@rm bﬂ’]ﬁrﬂldl%ﬁhﬁtl can passsthropehwil088 micmon filter, self-

deff&%% S BER TG & BOERES PR QRO ke s heated to 2
te81p81% WEE of BAtast 689 © S(?,asgl %@aﬁ&%ﬁn&ggﬁé salf @d@lyst%tan%ﬁﬁs from a first

grams, at no rans, —at nost 0.05 grans,
forsd a@e@ﬁﬂl fomaramd the s&mmﬁl i@ﬁﬁ@@mcﬁpablegrfammng to the first form upon

0.00001-Q.05 grams, or %)Qé-o. 03 grans of residue
C%Pgﬁfﬁﬁlﬁ?rgﬁlﬁéétﬁt@dﬂé? (b) has fromO grans to

0. Osln%{oﬁ{ésem%d%%% the ﬁ%e&foﬁg‘(gqg C‘(?_BVIQCSO ADdorRbiRdi A Wi one or

e per gram of crude pr c) has an olefins
m@ﬂﬂtf&h)é methods or compositions according to the 1nvent10n 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
w0 b@s/o6e30d grans of total inorganic salt catal pGT/UREIN4/042222

ram of ¢rude praduct, as determ ned b bal ance; .
halfds, chigulatad 3 Bisvo 8o ypves Ao D 2 BORA0 B b tissy oxide
co&r&ﬁﬁd%- 04-0.9 grans fromO0.6-0.8 grans of VGO per gram
P tde product; (f) conprises VGO and the VGO has
at . [ e&he OmBodjmants, dE imventien hlss ppwidegr inrpontbinaton Wit one or
has 0.001 grams or from 0. 1-0. rans_of dj,stj ;

mqrp pf g agthorsOr cpEPeTitions gegdidin Jo I lflivi’&‘r?éls{h?ﬁb‘!é‘l Bioffnct that has

at 1t o %ﬁagl's%}gl%dggrcsdﬁ%t bGrah of talprodiet.f eed; (j) has a

monocyclic ring aromatic content of at least 10%
gr edh esmé bmhoditrentspthe dyresintien plsp groyidasein combinption twithf one or

Sy o 5RO, A L R UB S o
ha%t?%ﬂ)%@%@ NSamé, b} RS 0.DB bradisan0 mbst O dearps, o8 uwist 0.65 grams,

.1 grams of benzene, from 0.05-0.15 grans of
maso D190 granfs; from0).80@003 -t gramseP HEPAL-QPP erwns, oF §1H081-H.03 grams

0.1 fortho-xyl e 5 -
of eyt Eat oy b Fa LT By b T s o 05 ghifrg obos-0.03
orfn b 8.000 00 TErOths @F €8l@] per Gt 6fuTPde predudl] @3 hbs arpolefins content
the diesel has at least 0.3 grams of aromm

g S per
of gt kastd0%ggreatet thay ) qlefinsgonfeahel the cryds f%kﬁbiﬁ; grsafer than 0

above te 0 [ E ) d
o oBulfet B O T o£ 8GRty Ml B erude produc
as@ete@RSH b9 nsgbalamced (e)dibs hidast 00. grargs,drmsn 6f0080 brdigrams, from

er gram of keraosene, a a freezing, point a_ .
0 b fcameme femdh 68 oS of %%e?r "M & .eféO%efﬁbrC%PnSeS
V§655atl1d'tl§eo\/ B hds®k %&E@@%reﬁ&‘aﬁt AR poF & FrVeb; (Hass 0.001
.5gra tha; (r) d the

ns of nap corfarl;rl ses naphtha, and t
ora@p bt framftak-0at grams bf GisGtlatgr (jren atamiedét obatoBosy eyél) hayan

atgréicgng/félt Qf?ﬂpglgli)‘ygg)ﬁ Ygg }ﬁéégsge?%ﬂg% e%fri' @ﬁ?@%O@??Q@Chr@éga%?maﬁc
co\?x\geiné ﬁf{'&ql 19t 139 ]:gPﬁ‘Eé}fﬂflaiﬂ‘tﬁe Mo SR RIng Redadtid ddsitem bhtha crude

ratio of iso-paraffins to normal paraffins in
fee ek ylzas mdnmmcpdlicaingrsematicsahatpaaypsise Klpnesagthulbgprenser

that is | east 109 gr eat er t
e BRSO B 5L B R B s o
bz B85y 0.0910Q8ERARAGE BRuewt, o 0S-@P gramisofahethglene, from 0.5-

met hods or conpositions according to the inve%on, a
0.hE eron afleathocotmpei addTen A b igrinsoiamrisylres fmyhatat deast

alyst to f C . i1S .
o 5303 b 57194 PR b SRR iy B s s
Je&dt O RmMe dPglomatithper i @€ dicbelf (o) had ftdestdBOberams, from above 0
different fromthe crude feed to farma bl end sui te\%ﬁl e
tof 57 gramsnerpiEemiOfip1-Q-b prasavRfikerosene: KR OMPASCHFBARTEE: ARF e
acru [
o B 40801 02 g SR St b st sdroscns
a6 d frédzBgy politt)at b teanierametdfagmbbie 3¢ POde mosd etfciG, of d@) most -50
fractionating the crude proﬂ ct intPo or.nore. hih
°@i (q) hast a4 deastrG- G grams or ghlaash 5&5@% rearpglﬁ@pgp £amptises naphtha,

{448 loS5! drhidl Sor faf AGL 0GR £
a%djn%‘f 8%15 1-?123) R&\Rhaclgﬁﬂ)t% %@Qgﬁagfsilét{}ﬁ?sg Oa térransi triaon net al STAmS 0
bé&itkhd pie geah af pgththa, neattamgnurhieer of anlsast i70,at deast30, or at least 90,

a_];%ql:)rfallpg-gﬁﬂ%?f%rglé}/l ép}tg{?%)&l%?a? II?SrW{{E ‘E:l %\lle?ghft Ea {(r)] (}qu(?o-ﬁgrgﬁisnls tt(l) H(prmal

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@ 0064309 ons according to the invention, a crEdBUS2004/042222

pr oduct that has, ﬁr gram of. crude, pr.oduc :aga% a%d)
| eadn sqnoenbyimsats.dhe entionyse ROVIASH ifgempinafigh ¥ithypog or
{
et e Bt TE b Rns e BT Rlg Y i OB B o e ises

cotﬁﬁctﬁfgoi‘ﬂihcﬂe:&eqb evithgreatalyst taifoemed total pyodapt th@tag)m;mtsmcrude

f ht h d th ht h
o e DSPOSD S BRI, L0 Bl e same

or Qtfﬁ;eaetnt lﬁ%ﬁ-lﬁglh e ChdedRY 18 rfot‘n§ 8 bRadahitase frdrafsgoadiad; (Pcombining

ratio of the iso-paraffins to the
themde mblucisvitfa eriderthet is thejsangei)r differsnifromftheyerufe feed to form a

bleaéﬁ}lttt]fg ? ﬁlﬁgtn%ﬁnggc)%%%q %ﬁ%rg%t?og@? Q{esc %%@l@’rggﬁﬁﬁtlona’ung

theBHdd R dmRtXhtd ofe BAMIORIiE1141® Factibn Sardroduchie t@drﬁﬁont%&mn fuel
per gramof m xture; (e) a weight ratio of ato

frony airleape nne of the disiiBate rapbens; prdier @ hes thei C@t@lﬁf ISét tr%ﬁ?gton
maiaérng'@% é:afa &ﬁg?rteﬁténg(tixﬁ 81{3.531’0 rrle?a‘”ﬁ\ﬁlﬁ]g Qe(t)tgdygtrtg q@co@@r me‘%als from

thedr SH¥RIdnGRetliesul fifedditalfst.ker osene and/ or has a free2|ng
point at a tenperature of at nost -30 0C

0. 09n gomg gm@p@m@n’@f thg ABYANEOR 9]@9 @&y eigelln cgm&;ﬁqa&pn with one or
; b at has,
m%ggﬁﬁ}?gnét (1%'12)%%8&18 %81%1?@ tﬁ tHY 25 OGRS @rtﬂ@??&du@f‘ﬁil th

€n co ave at nosét 0.1 rans
pePhrad &f drinde Iﬁeﬂucgf (@yratdéast b@Od: grdmdeV @on amb&hd éﬁ@@ﬂiﬂa@a’t least 0.3

oy e s SRl S e it

-at Fe%?tm; i g%n%sso? Rddtck B ? %?TB JFRAER (&) feakd d. (Iﬂ)lagrﬂﬁl's ol haphtha and .

he | so-para to thé n-paraffins in the
the:@atﬁhlthae Ha\nag)hlltmasté)rﬁdgramﬂ of benrene ptrl grath pdi neplihd 6R ogse sumber

R TR e e
to \met §L 8&1@%}8 bf a%‘eﬁfm 3&) @to&e@%f aflRektd. quPg}amélﬂich ﬂn)w&ﬂegiﬂ

rati he conbined C2 and C3 olefins to th .
coopobents thatRaveracbodidngrangd distibutien af atppest 204 - (‘tﬂoef )rfdd the

BB M RO Al 208 s o
at@ﬁncrﬂgﬁfr&eﬁ to Qtﬁﬂﬁ@éarﬁdtﬂfnl thS canposittaradiiat nﬁ)st/\l 5 a atmobtth (f) at

nbeér of wherein a wei ht rati o of the
leaﬂt {00 h grangs Qf rc@gnep and thejkseosere Bas: ageast g :grarp& 5)f rﬁggtattcs per

gr%lé}o%g?reoggneca%ﬁ b hs 2 I”re@gnlgé g&ﬁ £ 1 Q tgrgg%rg 13858 at bldsh & ‘%‘ (g) from

mg 1n arange at 15.5 0C
0.0928.13tgriras bf oG Urapeandr gfant «iﬁ@lrnmsisutlvﬁf(é) pen- cgtc@m,edvle
conp03|t|on par af fi s content, of th

%@ap}ﬁga g Mty PRRGBAE A BE bl grmsof
olgﬁrgstr poeg gd‘aggé:’gth\%c@ﬁ[)ﬂl@g %0{1 cQﬁHtese?b‘le chﬁgc%cﬁﬁ%ses(aﬁﬁd naphtha )

ing range distrib on of
ndiP&dnd kbR Gytifvearbbageases pﬁd ngpteim, m‘htcdi e)the]m gomblned comprlse iso-

hydr ocar bons havi ng a boi tion o
paigfdips pedn-peratiinssitipa @@Hg%é ragmd}frél%s% si tg Lédhe( Ib-})ara%ﬁns in the

co%bq{t&glg(ﬁ)ﬁgfé%nwn c@n&ﬂhéﬂl@%&r@é@@orﬂéa%% o tioeN1 .9 (jpthe

conpri se efins, and the ol efins
hytay@rlsns Ivethst cdﬁbcﬁﬂhn@r&mnﬁupto 3 eomprigihg: elefinsasd parafignsarith

celbert RITHRAT O () 884 hics S0 woebhiafo SElsPELBAEE apg C: oleins

totatgéj c&HiBinQ 6f LB ChaMeiRs MPAtost B3} Blefhs &R Pirafins Glithfal dasbon

number of 2 (Cy), 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 grams of olefins per gram of hydrocarbons in
W@ 26i0630y range di stri buti on between 20 0C anpPiCR082004042222

0. %gﬁ%ggeg]lefeigg()d. Enaggﬁﬁé Wé engt%uln? y Lﬁégﬁ%r érgl%sd w'enght ratio of
theC@ ngl@ﬁh§ {0ahe Cﬁg%ffﬂisrig attrﬁo§t|©e.’> (IOMER buRidiend cohtetef at least 0.005

hat s at |east one of the catal ysts
gramsmér) ihas my ABh eravingrinreangekfadm 1frdo 30 st 15.5 *Ghethas @hyogt0.00001

e th | kal L
et oG o7 P B8 o PompaRT s o) FePanRs Callihiar s,
hyaltocarbons hd B854 bOMBe Mingk RBstritiAionl of 8t mobtI4I*er incaBitd B&a 0.7-
transition netal, a transition netal sulfide

0. %ngthms (oxhydmiarbons witht a beiliag rengsclistbwtion offamogh 204 °C that

ek 5 S b PSR ok Bl BB most 204
ol BYRIG.0ON0.5FREmS SPSBEs (p) Bfdretabohy With ﬁlbellﬂlgbmgemhbutlon of
may be conbi ned wth features fromany of the other

at grosoflnhthet cqmprfsg ldiiss, andibelplelins bave@ft lrget Qa?‘bld%ré{né of terminal

ol 8’2 é)r%f) %r%'aln X rleeil‘l sy (cﬁ%fh%c Iéﬁs en‘klag]%ﬁl %ﬂn@é’ (ggﬁ{gﬁté%na?f at most
206 eat HienipRke b&ﬁﬁ@ldmd thetolefies Imve airfidlar @tib oﬁtemmnIat olefins to

descri bed herein, BRI EF DESCRI PTI ON.OF TH

ingvd pleBgest @fleqshwpmé@r{f) o0 QLIS oS QR Per gxam of
o b f

nBPRIEERL i PofIAERRE L BA kAR il doechener

\ r ef dneome etmbotline:nas drerrpmmon glsd raewidess it comtination vALIGne or
is a schematic of an enb t of a contac

merpet éih m@PO%WtCQ&HOﬁaOf%CCB el gt 2 St that s

at Y GR Jf @lﬁé @a@al e ﬁ% ol Rére LS 1664418] M SHBCH: @a) at least one 1.

produce t eto FIG 2 is a schematic of
ofaivotlkali metuboid |pmaastlumf nﬂmctmnt PIOTES G, s>y gtigtpres dhereof; and/or (b) at .

cont ac de feed V\nthah
e e o e
antdmr%lm&g&duct FI.G 3 is a schematic of an errbodl ment
a separation zone in conbination with a contactin
systlarﬁlrtmr@mmdlnsenés Seauanipe speciip cebpdEicrisl ty ingention may

besopabradi it RGnirls EENBRP R tchly & A BRI T T YA
feA@RS.frodn 68NEMBAdiMgntSYS) Baonbidedwith éeuthirag framnmy oF k@ other

is a schematic of an enbodi ment of nultiple contacting
emfosimess. FIG 7 is a schematic of an enbodiment of an

oni & fﬁﬁﬂg%%ﬂo\d nﬁéﬁtﬁﬁﬁl@ ?&ﬁl‘as 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 ec@sessbodi nents of contacting the crude feedrp@i/UR200ées2222
transition tal s [

{ BTE: 2 Gre SheRBHE DL R EMgPOiS! oFd onthitiag siigm for contacting
th{&ﬁﬁé) e ig\g??rr% ﬁ{dé‘@ CRUARNS ARl Redayed SRR MFore Q&tﬁiyﬁt@?%groduce

rome f contacting the crude feed wt

thé tosedprdduonn netal sulfide catalyst. FIG 10 is a
tabyl atjion of propefties and conpositions of .crude. . .
or odiEt & onteaeRel pF ot FanEB R eo bR et sy Bipation with
ﬁ{g@l[gg_g edb with the transition netal sulfide catalyst.
COFlac-l f@is a graphical representation of log 10 plots

of 6. 4y a sohematié oban embetligasief adflenging zanedaapmbigtien with a
cat aI%st versus tenperature, as determ ned by TAP.
Copfagiing sysfed-5 gr aphi c representation of |og plots of

t he presk ¢4 a8den@tfic bNat GaPddimea df asepabiiet SorE c@ilacting system,
inorganic salt relative to the resistance of potassium
and arthendantgzoper sus tenperature. FIG 13 is a graphic

represeptati gn of. | .85 0
Na2Ga) b PPt Jraf R ShADGS, Rlucke.
t he FICt 4554 SuReAALDONAL enmbRtiskst dfennietiaonductiFitEmedshrértent

a graphical representation of weight percent of coke,
sYte@ui d hydr ocar bons, and gas versus various hydrogen

Sourges j f j
O\ S PN P B TROLR R SR B T
producss eptaipéd frain endprdéaenrts af commctifig el qide foed eathttbgeansition metal
versus_ carbon nunmber of crude products produced from )
sufissatalesht s of contact | ng the crude feed with the

| norgant Gs 5 abhilaGdh gf %’fﬁé sttfans P tHerdtiel REVARE dbRitions of non-

conponent s produce enbodi ments of contacting the
condermseblt dgdrovarbhns elvaiged fromsaittodiatrds gieamitactingrgiteadrude feed with
salt,.or silicon carbide. Wile the invention is
th fransitigg IE‘F@_‘ f‘_ﬁﬁ@eaﬂ%?}ﬁg' frodi fi cations and al ternative
for NG, $98Cd fabGlaBPOLlHIBEISs diedoBositiohs 6Névifle Pid WY obtained
of exanple in the drawi ngs and wil'l herein be

frofe smbbdimeenitsofentacting the studle doddnyish theyiransitiop anata) sgliige eatalyst.

s IRDA e BB SR Bh o 1, LB DR A e
gasEVEMhiiAstghiic AlecaKitivetsua tenipetaiing] ssodedaadneddiyt TAR. t he

contrary, the intention is to cover all nodifications,
equiKI&) éAisa smpbicasnresentitipy e5loealets AhthrireHsianceind norganic salt

' isthAYEIH o BRsiu e kAl o
L PERRE A FRE Ay B e
tefnperatudy.ent i ons are described herein in nore detail.

Ter ns ) ) ) )

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

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

FIG. 15 is a graphical representation of weight percentage versus carbon number of

crude products produced from embodiments of contacting the crude feed with the

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

refer to one or nore netals from Colum 1 of the
wW@00506i369 Tabl e, one or nore conpounds of one PCT/IB2084/042222

metals fromColum 1 of the Periodic Table, or

m xtHiGet6 istembdation @f doartonents araduceselrameabodinagnss of gpntacting

ther%fié %eego %ﬁadggﬁg%{nfg sfg ce@aﬁg 835%19%1 Q?IIt top 311531{ !:eﬁgftd‘é

fromyeal Hl@ﬁn‘?enﬁf)n Edﬁswmlbd:b &arfeus Iﬁodlﬁbatmn)s Taﬂd alsernatlve forms,
thereof. "AMJ' refers to atomi ¢ nasSs unjt.

spccaﬁe embodimanisitheraef ase shavar by ek of srpmpleinvide élrwpgs andcill

al.t enes o {
RSB ERES LB, Bk BOURL 0GR b0 BRI g
thAAMiMREREnPABRTed désefiporhereagan npeintmdedgelimitdhe 1nvent10n to

atom c carbon percentage of crude feed, crude proﬂuct
thﬁB@'ﬁP‘Haf fomd@@&éd it e8 éhe cofar igeRfiofsisde cevihed

m%%/ gv %ons h{}rgpeggs %?dlil\s:lrﬂo ThveSfAitd Withih S &l AR !)%e of the

raV|ty IS as determ ned
prés%ﬁMnN&ttmd D6822. Blturren refers to one type of

crude produced and/ or d f hydr ocar bon
DEIMLF%{\DESGRIPTJQNQESEHE AN ONgs %/or the crude

f ee%%&%@g&;ﬁﬁl@ s%@%@ﬁﬁ{ferﬁfoﬁs 2% MekBeihBRsth BYmAe WMail. Terms

Met h ess ot herw se nenti oned. Content of
usBy Hereineard defimedrgsdokéows, for exanple, paraffins,

lnzg hmgqg;g?agg) Org%elé ?‘?TPI?'FE %é;gzggﬁ%ﬁ %anhé it 13615 the Beriodic Table,

ongmtnﬁﬁé cQhpRIRITRE beS of Mok B&8ls FRMICYIFR B ofhe Periodic Table, or
term ned by 1P Method 368/90. Content of aromatics

mixtukkethesefie i s as deterni ned by ASTM Met hod
. D5186, . Brnst e " f |
ent: eyt {5t BEREPR R Y Ehn 2 ot he

P&Md@@ﬁ@é 088 bt fnbre cddptsingslof enaror nxas ﬁletdlﬁermSCdilOma 2 of the
nmol ecul ar entity that is capable of accepting protons
Pdriagiin Babde o mixwiesdigreel entity. Exanpl es of

B J; hyd de (OH
(oo SRR PR BB W T G (B T e

bi s utASI” (1S40 merivad Ssandhmit Bes(iGOdndPMpteriatsar bon
nunber" refers to the total nber . of rbbon atom&
o splalienes eatr Raasphalipe: B8} T ChIAEHgRe. Cs osphaltenes

AR UNRGRH Irfealﬂr\{%sme @b&D2eb7.vaporized under

process con content of coke is as
det eArdnnie tydy gemparcihgerane atothie carbiog i}wrcentag@k%cmée fend, crude

pl%g)gil(gi ﬁ ahlgerggene oAlles%l rerllng l</SG(]‘) re]lree gs%te%rmlne y Aé)fMl MBHbd D5291.
“AP] gravity” refers to API gravity at 15.5 °C. API gravity is as determined by
ASTM Method D6822.

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

hydrocarbon formation.

Boiling range distributions for the crude feed and/’or total product are as
determined by ASTM Methods D5307, unless otherwise mentioned. Content of
hydrocarbon components, for example, paraffins, iso-paraffins, olefins, naphthenes and
aromatics in naphtha are as determined by ASTM Method D6730. Content of aromatics in
diesel and VGO is as determined by IP Method 368/90. Content of aromatics in kerosene
is as determined by ASTM Method D5186.
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"Content" refers to the weight of a conponent in a
substrate (for exanple, a crude feed, a total product,
W(mrzooaloeﬂsusde product) expressed as wei ght fractPONUSI004/042222

wei ght percentage based on the total ht of .the
sub$Brausted- Lwrwmd”rr@ﬁe@rtg atrpOlgeiHAtseIbiEF W ﬁglﬂllq ghilityfo donate a
refers to hydrocarbons with a boiling

P“}t%g)a‘%ﬂ’t%“m“i 1% S8t ween 260 0C and 343 0C (500- 650

OF) “B&ﬁ&teﬂ%\ﬁfgﬁbas@l @&@é tocDbreohlat &nthp tideisampabiedf focepting
ASTM Met hod ' "Distil]at

: f
profouty @@aran@ﬂigr mpkﬁular Bty ﬁgam@ﬁ@ @fe Brase S&ﬂ“{% hasssinglude

hy Oﬁq%c&pi{ﬂ ¢ Ont @FO()fs as gatg@‘(:ét ggh%ﬁéﬂglpa I{/lechoélv bisulfate

(HE / anduifatd (sa,&)may include kerosene and diesel.
'DS refers tq differ nt|% ann nq% calorlmetr81v1 1
" Fr eEgeopdiugtber Jﬁ&rg'ﬂ’ gt d‘“ﬁgﬁeﬁf’ Renegtog in ¢ grolecule.
te np‘?fo?é UfBorlo SYRLS bth?lﬁH%tngdbn%eo%E ¥§itRlthdt & not vaporized under

partlc es OCcurs I n a reeZ|ng pOI nt is as
pr@k%tsﬁdﬂdn&ﬁhs bThASHD2E 861(e is @CAamBtmined by siaspbajarce. The weight of

h conb { t t
colcriathe et ot raie B o Otk Weigde BF PRt ar son
in J%ﬁﬁ?{” @fer%ﬁé %&h@ﬁm&ﬁf}or@ﬁﬂnﬁi ibstE1® For Smmpile, a crude

3533 refers toa weight ratio of atomc
fedily dmgmodm,ammmdeqap@m) eXﬂf@Sﬁ:dsaSa‘ﬁelé]@ttféaOﬁpﬁ et Weighhpercentage

B R e

" Hetgyio@l %?ers foq{yﬁfocfaﬁboﬁ&( WIB bonllnﬁigr ﬁgg@dlsai’mdﬁom bétuletn 260 °C
cont ai ned t he "nol ecul ar_structure of a hydrocarbon.

an&léﬂéf’@é(ﬁ%fé%%ﬁ)taéﬁtlolli\/lﬁ% Risselcpnisatis By daemngb by Sad M

. oxygen, D5762 for nitrogen, and D4294 for -
Mgod g3t

‘Hydrogen source" refers to hydrogen, and/or a

co ”p(!)igtﬂla@é’l’déféfs t@@yﬂmaﬂﬁny\hﬁh al km)iliﬂgerapgeedieumbetlmf batween 204
crude feed and the catal yst act

to provid dr
oG endohB "Gt 40980 ShS It Wik RStz anaty a5 deya 35}4 ASTM
ur, I to,
Mﬁ@" fl@agr g]r?gﬁl?l féqﬁaey Bgfuldé Re Qénte Anflld Le)%glr L bons such’
as rfElStahﬁferetolthffenenmlcspanmg d:n]mmnary pent ane,

o C ke PR 1 dieeat PRI st A e R P gD ormation of
cr?{tﬁ’l‘lﬁlhg gé.imkl%s Qflf%rsol'h ARfd. CRIRQHAEG Dol i diQlctdrmddRdibyetsT™M

nor gani ¢ sa refers to a conpound that is conposed
D2386a rret al cation and an anion. "IP" refers to the

ILgf]gcéﬁg px{e Pse AR gﬁ;ﬂmart](?%\%p edltElg]g%nl ﬁga,‘;ur)]g %v tth%e%ess %{)ectrometry.
br anghgdyghai 'réfelss% Hﬁl@h@gfs &é%%&fﬂ%&ﬁmn 1K@ 0868NE American
refers to hydrocarbons with a boiling range
Chérsital Ivatetyon 96 Bhep 3 5384
“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@edod/vea3ed ers to a conpound or a material w t hP€TES2004/042222

abllltyto acc e.or re electrons .fro nat
meg ﬁﬁ@aﬁw s llléhﬁ Gugibea " piceeR souCE Sy it Rl POl imited o,

hyﬂfotc rglé @hb |O6th¥d1to@at@8f?§§1fch%‘ %le@{anemertﬁane propane,
ec ron tO a other conpoun -

but@d;pmnfarbpmaphtha&;fm’telt or Ihl}de@S &reb@fs Ahlaa&ts@la@aq: Isepgnducted to
uid m x

asiegt Beget A ORBRGPENOROTER 1§ P UdBetecirgpiisgp e crade feed.

CONMPGLG} gémé Bab @feds ol othd $Ha® RARIThok QPR Abidl €atidAd@nd an
pressuré (25 0C, 0.101 a, hereinafter referred to as

anfd®TP") , or a conposition that includes a conbi nati on

Of A QTR 6 SSTROUNF DA N8l Ay WeFgPlss AT oftdhcon,

UniMaxigpdhbon Residue” ("MCR') refers to a quantity of
carbon resi due remni ni ng after evaporation and

pyr dilsesparafins Arefenie brmmebed-shem sasviatedt ngoca%)oa%at er m ned
1 M |\/Et,h0 '

C on‘p LOSCHE’ & ?EHS‘[ S%y ?ag%%?gﬁglea 11?# ?agg? d ﬁ%‘%ﬁ‘%@%en 204
°(Bhd0fe 0480400 CFf &AVHA0APE) FKeﬁiseﬁb ddijlenl’k/l-?raas dNsepinided by ASTM
content is as determ ned by ASTM Met hod D2887
Metkiod )2887. refers to nickel, vanadium iron,

corrb 0,

1051 998~ LRSS B0l comPh LS AT ‘%ﬁﬁ%ﬁgﬁ%&’?‘é’" Romeer

mdxetemcﬁbﬁeﬁ‘omyanéﬂsﬁ/bmpdmd D5863. "NmB n3" refers to .

norrral cu ters of per,, cubi c. neter. o
f ocd LoV RRIET B 19 B FRREoRY %némrgn%%%ﬂéw Ffppoii 6 Gonate one
or@ﬁ@%%f‘e%bﬂé"foﬁngﬁﬁﬁcd}ﬁ%ﬁ“ es. " Non- condensabl e gas” ‘
e

rs to conponents and/or a m xture of conponents
t hat“Iaglat I@a:kecsarlams’é tederdahgdrosampenshaning mbiorpm@s@n? @ arange '
, 0.101 MPa, hereinafter referred to as "STP").
af f ns" refer to normal (straight chain)’

sat U3 e niX AR OTRIRORS contPokion thitiitideso@é 6f Mofdcompounds that
cal cul ated nunerical representation of the antiknock

arp tigpidrat Stendasdl tempesatare and eresswmsat o O B 1MBp disarinafter referred to

o 108 i L UL AR Pl PO

ark AlqGiANe STRAGItH b brIiAdte abmmhnds tieat ratrosolidak BOR. doubl e
bonds Types of olefins include, but are not limt

Btigro-Caghes, Resuugy AMCR etsrniora qusngRcticatd OﬁﬁBSﬁeue remaining
%r evaporat oaeaéldgng&cﬁ%s-[@?l}na[esubgtgfl@er SM@ {REenPR ds At tmitRB G ASTM

frorH51 Y]

eCI er nati onal
Method D4530.

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

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

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

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

“Nonacidic” refers to Lewis base and/or Brensted-Lowry base properties.
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Uni on of Pure and Applied Chem stry (IUPAC), Novenber
2003. "Pol yaromatic conpounds” refer to conmpounds that
w0 p@b06B30e Wwo or nore aromatic rings. Exanpl es HﬁT/USZOO4/042222
pol yaromati ¢ cqmpoynds i ncl ude, Pre not
to yNﬁ&éﬁlédenﬁ%lﬂﬁgPﬁalr gstogﬁ{nﬁpg@g %rrPe‘HHﬁi“ﬁr Z] ﬁ%mp"nents that
arebéa?gsoe& gtaﬂ@él@@@m ARrShRERERLR 2P hE n@ 101 MHzehéreialier referred to
refers to corrpoﬁents t hat have a boiling range
as §BR°NI buti on above 538 0C (1000 OF) at 0.101 MPa, as

o ohdneeler Rt Ce e A TP p R bl =

| qub@taﬁ@ ﬁ?ﬁb@x”qeﬁrsst@a' dild&th@&ﬂuﬁﬁericﬁ?re@tﬂ@&itﬂﬁtﬁﬁof the antiknock
Exanpl es of semliquid inorganic salt cataly

propectias @é aancstbmlfuleyccamwr@i tog gnger refragncedicla A:@ﬁe}l%tﬁé pgtgne

o hop st ot Fe gy WP BRARTET, o) o

cr udg)drprd refeﬁ@%ﬁ@aa@as wigh esBaromatic l&ﬁzﬂsemcaibohhlatlble annds
deprot onat e hydrocarbons such as paraffins, and ol

Typetiefolefazdnélode, dohatemobhmited PANS, rafisetegmingl. dneEan| randhed, and
I aci d nunber expressed as mlligrans ("ng") of KOH per
§7am ("g") of sanple. TAN is as deternined by ASTM

Vet [pekiddi6 FableT Affers i@ tiPeribaic Table as spec1ﬁed by the International -
t enpor al - anal ysi s- of - product s, s to

r

UnipmpsPurp end Awpted Shemistz (IURA: Noé(F‘é‘P? ioces? 3conponent s

Wi t h

535 BE PR b S5t b Rn RSB P DR aromatic
ringe! Bxahpilesl obp’OIMEMaﬁbbmmlmﬂs Bicludenbutiaee naringixed tof indene,

this application |st be .under stoqd,.that .if the

napiielend B ER UFTAR o BPRAPBTPIERG DO ARRrE iRt

t estedlige %Ee?é g)eco‘ﬁ{potn@ﬁs Hathive Pboiliferangs HistRuied above 538 -

the test net be recalibrated to test for such
°Chil6p@ PR )at 01101 MBzulaeI dbiernindé by AGIM Mrahod D5307

ot he;s ndar,di zed te met h are cons

equi V5 }ﬂul(i f Bto Slasgﬁ{‘:%ﬂlbtstg tina%tpﬁo pLties of%qg[%fid phase
aanaesghd Chad @F tHEBYbRENdR! FHUEDIEs I SérMligut 1ﬁ6ﬂgﬁﬁicfsﬁl® Batalysts include

hydrocar bon contai ning formations and then_ stabilized.

a sOrmoylesl/er eplyen Brabhasya epsisncyefforsgpmale, iy dough amoathpaste
O g B B O B R e

nonceRgansab refe@as asnattyidl eiiat catddppotonste hodidtamabdnsmush as
t her eo fromthe crude to forma stabilized crude.
pa&fﬁhs @tda(ﬂﬁﬁlilszla“{debﬁaﬁ%%ﬂ% denyccur at, or proximte

SrPLRYY fcf ) Rﬂala&t@ﬁ/ IR]{i‘ﬂl{? )ﬂfrédisgg aﬁslixﬁlggr blinhi’)z(ﬁq(OH per

crudes typi ca ave St
grhmdc’) ofigdrhpled IIWN Islas deiermimed be ATV M dthad D66§/ to

produce nultiple conponents ecific boiling
r angd AR sefery tF@ﬁgrnF Y%%(%ﬁi\n@q E apht ha,

di St‘l'ql\/lg’t ?e?ers%zﬁ)ng %taf dipidecating oils).

Distillation inc Is not limted to,
at nospher refedits bompcatentsnvutiea haitisg zange distritagionrbetween 343 °C and
538 T 6503008 B0 W13Pa. 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
wd2oos/063ant i ties of at least 0.5 granms of conpPPOENER04/042222

per gram of crude. Exanpl es, of stapi Ilzed crydes )
standetdimtd tesbiog methasgdhat aff’o‘f%lé]de’@ﬁ Gaeyalegitodhe 6‘3 ergRgsddesting
d[gg ed to#%aed crudes, or conbinations thereof.
me %ﬁ@ €s to a crude that has been treated such
t hatCratled Iﬁassbe decaf andhe retomsrbﬁemﬂgrdtdmtbohwoatammg formations

boi | i n oi nt eI ow 35 O 101 I
anttythgrowiabi lgfzedt Sppdas %69 a%n%a =a5"=€’6 plichangfor éﬂnﬁng?m@esfmy
r @t .
ingFEudEhin SRbuatich #a7 o%d% s EDm X, SR Gnon.
conti@izhble zagts cwatds salig vecqnisipatidns dserediafroml thoerudh o form a

stabilized crudes_to be traﬁ orted to conv%nil nal duct;
stabilzrdpi. faeP Fiabiligationmey SREbOFEEE: BEPIORIAIE I, tigpduction
%%qu&l)ﬁmgghgel i nes, trucks, or ships). Qher crudes
ar]h one~or nore unsuitable properties that render
t he rStdlblhaﬂi/and@gypicalBr lsaavehnahbeegelistidled @aé/onﬁyctbmally distilled in a
unacceptable to a tr ortati o rier
b ok R SR G e sBi il csivurions
(féﬁaé)é%ngieoniggﬁhaﬂ H%ﬁﬂ&@@t\?@@dmﬁﬂmgbn&mﬁ% 8aen %ﬁllétﬁl)hliﬁcludes but

hat a reservoir that includes the
is dansmduemtoagmbsphqwedmﬁikttlon anﬂwlﬁ@dd pbﬁam qigtil{agion methods.

B2 BAPRR e s ol PRSI by e s
catrpon xﬁ)ml;@f\%&fe Ain uaasfiesdfat lebst 0V gﬁﬂﬁldf yomfooradntd Iﬁilgtam of
Pa-s; c) APl gravity of at nost 19;

cmm \,Emmmfesmbﬂmed@rudee insludg, vdmbwu@%armvpsql C%‘Eieff: é‘é%@tlted

A cng?se S%%E% pgeiﬁrué ¥ Fxfe ogx?tglfl%[a@?h%fr??gg uggpapﬁg)’ réefs b &lcrude that

hafHeet gEfed Qith tharat Bastisonik ocflthb(ie)mﬁohelas tles hakwen lmcnhn@pd)int below |
of at least 0.01 grans_of, residue %ﬁam of cru

357C e SN a6 SHPICHIY. PPFS SRKIeThaE aonifot ¥ 8fit most 0.1
gl ag% nﬁ)o%gg%S %?z{mg o ?%st@(}ﬁd%amg ))f N@Bm‘io@ﬂérﬁ@ber‘ﬁrarﬁtof the

ram of crude; or
toppetbérndd.i ons thereof. |In sonmeenbodi nents,

di sad t | ud .
O St 05 £, IR el R T S s e
tr%rgsgﬁlge@to?to%é%Pélftré'aﬁﬁéxﬁ ¥&ilithls byeasbpdRtation cam@rsQfor example,

or at least 0.9 grams Of residue. In certain
pipatied treis.sor stips)poOthet enydes evedee bramos uspitade pioagaics that

0.3-0.9 grans, or, 0..4-0.7 grans, of r e ram of
e ag R et Dissinla e s R pl B EbI 6
tr%sfﬁ@ﬁé‘tﬁﬁ‘lt QAARY, SMAeSteaBBENt Ticy Othudl irbdi AN &gzeéccﬁlbttd@value to
have a sulfur content of af |east 0.001 grans,

themdv@tma ceprdgelhe geonosais valoe Oy desheh that a a&senveaéhat fncludes

1B BRI 6 005 SR Bttt

Di sagupeiiRg ﬁﬂdﬁédiﬂﬁﬁgﬁwudmhal}dmluﬂe rowg a&rnomﬂlmned to: a) TAN of
di sadvant aged crude: at | east gr ans,

a0le@08.5y b)mlscosﬁy ofiet lresh 822 R ©) @Pba@v Y Oﬁ%%?é APb@r?stotal Ni/V/Fe
o8 sRabhd B0 SR LA RR LY SN PAR Rt ruds o

a2 %otd0Rt @b A6Ms c@r[teﬁ?ctof |ae&§§t 008 rghaofhaddrostgohs peagdaons crude; f) a
vvithaboilin?ranég .

residue content of at Ieast 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

Jeast 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@soed3901 grans of hydrocarbons with a boil iP@r/Usmgemzzzz
di stribution between 400 QC and 700 0OC 101
embodinaents, diseil vwéaced erds may) lﬁclgéwere&eamféﬁdgamage cride, f least

%' 3 advgg%sa&%datqééég@g Slf I%Qidgé‘ca!t %@t 0. ngfan%r(ﬁ%s‘?cﬁue or at least

ged crude { east | east
098 P iesitue. Ol cartain aabbdlﬁleﬁtsldlgadmmtagéd crubly basod 210 9hgrams,

vvlthab0|I|n range |str|but|on st .2 0
0. B0 Smap -G ErREA BN BBt Ay EBHsS RaREs [ Setain
n@é Ir t%%lisa&%%t%é@ﬂ%ﬂ@?&% gn‘e?alx’]lﬁif’cﬁ%dl@ﬁ%a dIErudy, ﬁ{E}nyave a sulfur

age of such ydrocarbons of
coftent®idt 1€s20.00 hgramspat ledst 0085 gounds, girlaast 0.0l rgravas, toaighleast 0.02
enbodi nents, di sadvantaged crudes nmay include, per
gr@ﬂ&m of di sadvant aged crude, up to 0.9 grans, or up to

PenRRle Wirki t»lnﬁe BEhYdr 8 bRRWving a range of
d| st r| ut| ogéd (?m&%g}gst 380 I C. hi C}Lerrt ain s s

botliripostiinen Disad v antdag myamm@e peegram] of dlisadvaniaged crude: at

f d |
NPT B
bo‘fi‘ﬁnlé dl%ﬁ dlgéi@uﬁ& betWe&ELERM R PEt ARG 501 MiPapsiviedt 696U grams,

may 1 ncl ude, per gram of di sadvant aged crude,
at ligast ®OQ Sragps 0msat least Q] gonG. Sdydrosabont wih abelmesane

dlﬁf‘@%@“‘%’éj e Oeo?q%% Zgilogb?a%} g)ultdé;kgggcr ‘F[}.;a?[QP(%&C%{%g at least

0.60Fabed, &5t Nast (el @aﬁﬁs@ﬁﬁ?&m@ﬁb@ﬁs Wil a beilimignangeclistdbytion
but "are not limted to, crudes fromthe fol@éovvl ng
betweant 40086 apdd 00 SE) 29l 06 MPh 93 sombistionsdlereehnadi an

o hePi EREAIRAR] iR ed thiges SAYWAGTLIOE bhlind
dléd'd@rﬁlﬁhgdd&ﬂﬂde'ﬁaﬂled@ 0O 1 hashs) at Baaz(l (DOSQIarﬁamr asleastd.01 grams of

hy%ragn}égcz@? 3\2' nq%gglgq?é}rgagge?g A a@%}!’ﬁ ]:)f Nlcrgés? ?g(}f &2 @Eﬁ gprPa in addition

%‘@fhof
tolﬁn%}{ ﬁlg 1:1?11?' angbﬁ\%ﬁ% hrﬁi%ll@@%ﬁ%ﬁ?ﬁ%h@@%ﬁ%}é?ﬁ%va aged
disddvelstagetporudn hanotent dfesuph bydrotarbenseff at mestd)-3 axtvsn oajarost 0.1
crudes such that the crudes are acceptable for
giflinsportati on and/or treatnment. A crude and/or

di s aﬁv&gtﬁﬂ%ﬂjooﬁfrﬂ&ﬁs td'ﬂs@ﬂvdrﬁag‘e@ chflet hRtiRMudRYedi®am of

referred to as "crude The crude feed may be
dlsaahpﬂtdgaiscrd& upitbed gnems.qn upTh8.98eares pf ldieaarbons with a boiling

resyltin t.of the
rapge 'ﬁlﬂa‘g@u an 8]? firl{h B m(f?(? In cegagluenggqgiﬂg 1{t§§igﬁa§1g%fst%d crudes may
2188 HlcRide ] R igPHR BF dlﬁ’iﬁzﬁﬁtﬁgécﬁ&u@é at Rast@.00derphe dﬂl@)tdrar&bons with a

closer to the corresponding properties of \West Texas
bdlhngramgd Tistribugion@at pash 65 &clm‘érétafrb@abodémeeiﬁ,d%&dveaaged

e correspondin
chEyBY DR IR LS4 e B2 SO 0.9 s
of 18}d@édavifonk Wlﬂlfbﬁocﬁﬁﬁgﬁﬁﬁg@ di¥@ibudom betirvieen 8oL afice £@NO “Blich
crude product rm% be refined with | ess

pr e- Exaaplaeof dis @mt@gg;i caEwdes tlat G ]a@}rpeﬁe(}?@smg the processes
d%ééhec# heeggilnef cluc{:ér bi tarrg ﬁ&tlm%ttemycrhﬁ'é‘sl Mﬁ‘ the following countries and

'zati on, I'zation
regions of those countries: Canad1an Alberta, Venezuelan Orlnoco 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
waewshasnze with inventions are described her eP@IT/US2004/042222

Addi tional Iy, enbodi.ment 0 u du
Zagggsi berakheiae Eatma Ny g ffﬂ%ﬁtlﬁr&te%ﬁ@ﬁgg%i\for%hvgeeé@adagam
noﬁﬂa/e&f? W&Heﬁaﬁﬁs BeooaERnal al | y produced in

conveh |ona types of processes, are described. The

cr udaedtment asfai;sddeammgakiam:m@d nvaytelmhandar;tm p@eﬁrtlss aftbe in

f th t
aissd ks o e B T ECBRBRIe RGO SERE By sl
treﬁﬁﬁ%ﬁck RIS didaly PR d RRRRAL B8 tosbe frdiedifly BERSTerred to as

source Is generated in situ. In situ %@neratlon of the

“chudd fexgln Tho erude ferdymanbe oped #redaserdlond horeinf The cwéamodact

B84 §5n e SEHRRl B3R IR 5P B srcniprre o
tra%%r&@@m&lﬁmt@ﬁﬁ ngP?rfpéﬁ%%lﬁﬂﬂﬂﬁﬁdH pﬂod@d”ﬂard‘k}ddie@@(ﬁmbons
of hy

I'n situ generation dr ogen nay i ncl ude t he
corresponilimg roépeaties afa¥est 4 ewrlnte@ne@iﬂ erciede then Barsrededged, or closer
talyst that i 0
o SRlo Sy B LA Ay e

enH@ReH ecordoit Balue d¢latiVexd lﬂlﬁ@écohbhﬁlcﬁ@‘lud)cﬁfaﬂu cede dﬂ.edl ISgch crude
the contactin The total product ﬂcl udes the cr

preguséimey berelinddsvish lepgenine Rre-bieateenkt Wafmﬁmcm&f 8%%%
efl 5[11%90(;1' smalﬂ‘g ‘clfrea rsg& gﬁgelpc%ﬁ% &eﬁahlrf’zraﬁ %ﬁ%ﬂ%ﬁ/o@t

nts etota pro uct and/ or the
atmbstﬂlena ﬂ@duaﬂiom)temmé mqnlrmei; frdm the aaide psoduator ganl c

sol ids and/or cok %@ er ain e

sol iMMst 1%@0%@%%%? fegeilepdin é“fqr%‘?a “ﬁnﬁ'dms‘%m\?%aﬁe described

'hepélf? dy gﬁﬁhoq&'ﬁ}; Qﬁlb%eﬂﬁ&%tﬂo'bgod%c@ SR delsiviith ¥R108s Emeﬁﬁitio‘hs of

es a reactor, a portion of a reactor, nultiple
naphthh; lenssen, dieschaod/or VG, whith atpinet gengtallymsodiesd iptaasentional
reactors that be used to contact a crude feed
tymstqugoquﬁ,ﬁg esé’gg%/dce in the presence of catalyst :
- i nclpdecradstead kR eRentaedg Wath.a ydrdgeadotied iff @@ pk@encedf one or
continuously stifred tank reactor (CSTR), a spray
morsaditior catalys i ¢dnéanting aeneoind/eane cembingiprs/qfitea jogmore
gaﬁﬁactor Exanpl es of a CSTR include a fluidized bed
COPLACHPSFONE Y an ebul | ating bed reactor. Contacting

condintsoienitorirtédtd, Yhd akopda sberep &y gentraged ipsas.slo mu generation
crude feed flow total roduct flow residence ti
ofthelhydjererswourceandsl Baude eé@%@ﬁ@f Aloast A peHiaproT the cride feed with

th%?l%%ﬁqtbrg%t ?%%Lt%ﬁ%em aCrQH ﬂ&ﬂl%ots@opmﬁi%@ 480 °C to

pro erties. Contacting
fobtramyarogthl bed ontight Ihgldl@earbbmm 1261y g&fertign FFdit@en 6@y intlude the

400- 600 OC. In enbodi nments | I C
reagipncad at geag@mﬂr‘q?%o tihe glO@@éﬂc(qagn a@iygﬁ.&a&mcﬁg}ag g‘%reeﬁ(ample alkali
f.hane, or ethane), a ratio of the gas to the
mgfﬁﬁg)emfieed will generally range from 1- 16, 100 NnB n3,
2- 800k: i prdlucBeehbly himigdes igas va0E, Nitidds, Go ntistutes m}@reof

prtoﬁlgced d|u|r1¥1g the contacting. The total product includes the crude product that is a
liquid mixture at STP and, in some embodiments, hydrocarbons that are not condensable
at STP. In some embodiments, the total product and/or the crude product may include
solids (such as inorganic solids and/or coke). In certain embodiments, the solids may be

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

1-16 MPa, 2-10 MPa, or 4-8 MPa. In sone enbodi nents in
wohkioshesteam i s added, a ratio of steam to cr UBPET/Uemd4/042222

is in a range fromQo, 01

.03 2.5 .
i | dyractngzope ﬁ?ﬁpicaﬂéb’l""c‘?g‘ﬂ‘gﬁ@d S B b Rorga T R FS R e
po‘ftﬁc#;g of E?@%tor'%lj hly feqtegct&g Ekb&ﬁﬁleg 8Pi%a&€i/s tR&: may! be used to

to naln ain the volunme of crude feed in the
cofifatt aacmdm@ed ovith oliydaogdnesastce 10He paesehesasficatdgst inpludgta stacked

| t 909 0 t he total | .t t
beckgpeto L B S COF TEPERE SRR PSR RLA P
redctdi€a Eﬁl 4%@7 ruﬁclg%k 4d aaﬂldicﬂflqﬁld Rofitadiat. FRiniTes 6fa CHER include a

contatting zone. 1n sone enmbodi nents, contacting may
ﬂlbdazetblnml neax:twmldpan@)eﬂatmgﬁedaﬁﬂcaudl ti onal gas, for
exa

| e, nitro t:h t hane
oot SE B P a TR PP P L RSB o,
tofal fRoddctiffovi rés@dl%@@hhfé g;tdr@gen%atme lﬂasan or B6mBRAt@BLthergof.
system 100 ‘used to produce the total product as a

Condguting cTintiticnsuday beeentwlled & proders & wade Biggpetyvitlospegifigd
enters contacting zone 102 via conduit 104. A quantity
Prgperide catal yst used in the contacting zone rmay range

f r one kAP Wrapatatures $hy0kAgetiod 200-890 0530070012 dr 400-600 °C.
grans, per 100 grans of crude feed in the coptacti
Inzembedlmqmwrwlam therydeneer seuce is supplirdis arfay (9e oxapilg hydrogen

b Spline b A8l ofheli8 ol Milas e ¥R A8 Wit PLercffly Tl From 1-

sone e Cr nt er
160ntotm>m/aé 243000 Min’frat) 824000 don Zeher FEDONm/odn diantacifdtypically

| t nbod t f te .
(ke ipoe dmparanei e bapvecader 0 b s or e 1 EMES peFseupe. 1n
softfe! bR R hilh Efeglg ik Qd(fegdé‘fahb%@ s@amtte F‘er&fe%’&i ik &8 range

0 contacting zone Typically, the crude feed na
fréxe Ot0da3 kiograms, 0.@3¥PSrkaltograesi or &1 +lddlpgrdm ofiste00, 150 Gilogam of

400 0C.In.so enbodi, men al yst_is
I T AT T R -
fee@ﬁhgsh?] BctARYnd B2at 1@&@@1@%yﬁqeafsﬁﬁ%p@taallea§¢90% %F theQotal

eated to a tenperature of at |east 100 OC or

vaimme efidhe ca0RCtH@ :pmco Typisaliy theodiems ehciude éed an thecontagting zone

A i DRI 05 g Sh5BlEhens

confhcEfEEhag He AdhEBINhS prdsbieec®F dfl edditiesh] gas, dbysdaniplog pos, nitrogen,
is a sSlurry. In certain enbodi pents, TAN of fhe crude

meibait, nﬁayn@ eorcppzmg% beltapes, propeees hutprRsuet Goubiptions theggofide
f eegFIIC? 11s oa'?i‘é %?51!1 ngbgcﬂﬂl%nt oPﬁgﬁxgg)gﬁteM@@udea% groduce

cru eed yst m xture 1S terrperau
thi Botd@l pradge a§ i Oz!ipo];O(Ifhé 6R1d0 Gedrex 2000 @aeﬁ@uppibf Kal iand aﬂma]s

of acidic conponents in the crude éeed may tg
copfasting rere | Brvisondyisld4 a Pyanantiy-glithe ?Pé%lyi‘téﬁﬁ‘f/’él Bﬁ%mactmg
& d
ol RRERTEIR LB AP EATE D Bt B i B 00
off @edt fesd Anitle domtactingrmoaeisincettaincmtiodihenig az:hhnenﬂrﬁ@y be added to

M xi ng in contacting zone 102 e sufficient to
i sidBteeca peweithe HSeRsity 198 therude, & FchieREhadipgts, the crude

fe%d? eReG A et 1511[} of ntdcﬂn%?dﬁeafd? EABQHREIONS In 8drtain

ast a portl%n 0 e catal yst may be renoved from
eribsdimeits e zade féeﬂzna}almhaateds«» atergpdraidienrat &astshPPIfC 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
waQ ews/04@32 duri ng the reaction process. ' In somr/U82004/042222
enbodi nents, the ' crude feed and/or a mxtu ?{
cr udesdaeembpdimentsethe satalyshisconmined veihthe §¥udiesfee and transferred
i ntroduced 1Rk
to SqRuAcdp BT | RSP BB 80 T (RN R ermperature of
at Badtt1 00a€ ak ¥Sleasnad0e PC piist toriatradudion ito woetacting zone 102. Typically,
feed/surfactant m xture. In saone enbod

thextrnd fopd e1ayi0s DEadR P T ESISEAERIT SiratES OB 200 G 39400 °C.
In g(%enrlr%a grrﬁbﬁélg'lkégt% {hgr &??Jtalgstglgﬁéﬁrre f%ta d1&89  Irfcef@SomiVdiments,

ays. ermul si on may renain
T8V abtte chade f3€ shay be reﬂihcethmsor 16 1mtayi$1pt1<m of3helagpde feed into the

Surfactants include, but_ are.n ted.t
COPGFEAEX J PT EXAHH %é”l{e?é%%u%%@d c %&6@&"8"&685&%&1 fta
®
LY b T SOOI, SR ST e

in N&aﬂﬁm&y@my Bp daiinaddt VT herfouation@f thess alkplemltﬂ ragpemove some

e T e
SU J flg%ﬁg EmbbilinRRtsClcRIretRs febRRRMAND cdHBIRNSG! Y tbttiontactmg zone

or mxtures thereof. Stabilizers include,

1oar dindtg ihicoitaeithg zone dpémﬁylb@ﬁéﬁiﬁl% tq imbihig S@aaren@w%tép catalyst
W sc

fromp, H@&ﬂ%?‘?f‘ﬁﬂé’ r5ux %{Lj&eéfram gﬁl))crcﬁ[ﬁgé rat leastl\%e\?rtlon of the

cati®yst By bblremébved: frdﬁ @M&h&lrﬁgozmﬂa 102,206 inegyme embd)diments such
cond U|¥ 108 and conduit 104. In sone enbod]

catabysy i regansratid andogisethyInciertaigaybodHREES, Areeh Gz pay be added

cont ctln duit 106 nmay incl.ude
toicP%t\?(f %898\1&12&%5?&%&%0%%% rol valve 110 may

- al | awsaine |eﬁ1®‘éﬂm@enm thel @@ideofecd mel/ ot mibitale of comle deqrdwith the

108 to be rec cled to COﬂdHIt 104and/ or contaﬁ$ 0
inpugAeic SpCatplySY HEROSHERSN ROHE SonTact RS 9BnET AR e coulsion

AhlyeiNvakr Inasfe With a crud

m%?fﬁ%h&ﬂe@ﬂ?ggﬁlﬁh?xgﬁﬂn&g& %ésafggndensed rand recycl %Sm °
febdsuafuetanc nixtgrez dneorh® 2mbbdinests; astabidintrod adﬁ;qqlttg the emulsion. The

L b SO 00 TS B AL b e

T}Z(Jl@a\ﬁ t@le%ﬁﬁll ib P ?%ﬁﬁ%ﬁaﬁ& BOP®JIKA21 BEGR, § Bays, ar 3 days.

onst ant VO une o IqUI in the contacti ng zone is
Surdctuné 1ne1dde [but somet bmttodi tor;ergaglc nelyegthorake aeds (fenax 2010;

Mlsepé g%ﬁ%ﬂcgv Heﬁlﬁ %Eﬁ%g‘ib rouR g?rﬁes{%%?)?&ﬁlég%k&flﬁl ﬂ%dAl) Cy

dieBbAA1c {Bdy Q90 eDIACIIRYS500 Mdﬁﬂstﬂzﬁ&dSp@m@ Pbdund @roup),
I nstrunmentation. Gas inlet port 112 may be Ufed to
peatolaw swftinpies (Hotaun & ARy 65@?13% Gerfp@éat@ﬁd%%r otte, North Carolina,

o3l LSRR Sy S SRR IR SR A, o
mixHiRb tHReddr, $kBilives ibcuds dt 4re nad limitedidd diethteneﬁmateaﬁAﬁdrlch

to contacting zone 102. In certain enbodi nent
Chepisal/So.s Mikvekess Wiseansi et Al rang/ Oéarﬁn@e@ﬁ?@fg ied - Baker;

Pﬁ@ ggg-g%rt?%%yl {ﬁ rt 114. In sone enbodi nents, at

total product is produced as
VapoRedycaoaiit 206 ag caale cdikiidit 108 ané comduit 104. In some
enbodi ments, the total product is 9Iuced as_vapor
embodiments, recycle conduit 106 may directly enter an or exit contactitig 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 2005/06638port ed to separation zone 116 via conpi/USH08042222
The ratio of a hydrogen source to crude feed. in ..
and/oncerdadting zewh E0Z1 dn same/earbodifeenty, acondensing unjignay be positioned

._con LN t

i SRR 5 Y e P bl Bfcycied o

coR@B¥irC4dnB d 02.0Necetih erhfodiments aretyndé cmmdnit, 1 06 heyvmepogas recycle
_produced fromthe top of K con actl,% zonﬁgiOZ |n%f des

ling¢ Flaspeentmpl salyeshhd angdi1 10cmay .ugecg FRETOIHOY I %‘?I@

I ak r 0 . .
cofpifsi 195 A0Y £5cRBedl B b e BRI
méiitahedeth fonarmbwlimentsof substanalty setpcedrielund@range piligyd can be

fromaQ.8-0.99 grans, qr_0.9- 0.98_.grans of crude
maigdedin e coBaiREAOnE T ide A valtne Of B e ging 2y 492 may be
m@?{o%%%uds@ s§5rfoiffmit %sﬂnﬂn&ﬁ@ﬁcﬁf_?tdiéf&n?e@ﬁ&t 1921R§ be used to allow

e contacting process. The solids

additidhof thededrageh abyrse amdlyr additiandbgases totha brude drpd a5 dagicrude feed

cofgottncing s 5 T8 aoms <Piofidhst SRemalti NERR[4 by ve sea o
all%%a?ﬁlitibii J19teiintb d8hdcHRPANBI02N I @GR SHBSIimde, Ardideous

ct exits separation unit 116 and enters crude
stpamndsimtrodecdiivercontagting zonedid iinough geantietrostyl 4 ng

crude product .may. be suitable f '

o B Pha T A B Sl 87 LR BROG 5 ucd  vpor
frédh ebMaQi2Rne N 0P OEceplaREdnh iiRiimeBeh@ totalpradust Brpagiiced as vapor

units, one or nore transportation vessels, o .
and(smaivaner eontaining fraall amppnts gFHqEAHM ?@Hﬁ if,omt ﬁli%% top of contacting

se at.ed . I I ) r P r : Xi atic.
B8 5 AT G RUAE T S BRRTR io of
hyldE@RaReNe ¢radefbéin pumatiagiznge 108 arsl/drfthe pressampinghe contacting

for use in a fuel c or a syl fur .recover

t

| u
209 )b slpesEed e E9RiTal dhey WReb AR Rt e DS Pigsiseqs fom the top of

‘ co%?%ﬂﬂé E(I)ri'eZIQIZ bR sGRE Eﬁb@dlﬁﬁﬁﬁg{h@%})@n préMickafdarths @by &5
and/or“T1q

urds I1n the crude product 'may be renove
cousictigg sdranaridcipdossit teabt G pranst didnastBdrayass,(af kast 0.9 grams, or at

exanple, filtration, centrifugation,  of nenbrane ..
oS pap g i cfepoRucigel ee EntdchphoinEREr B iy,
V%B?g}&dﬂ&d%&ﬁ el 85 F WbrltAbtRBS0RE 10DIeludas RbMDLS 0199 grams, or 0.9-
roduce a total product that may be a liquid, or a

0.b8 grsnts oficxestd produst pergram of efudddeedThe crude feed may

enter. contacting zo 102 via condyjt..

e oUPuAs ™t PR s Pg o TR B0Mhing Yne A3 FO8Eproduct of
th% %gﬁa?tﬁié%rmes@'ﬂl@élé(ﬂidi Qdd/oRiyset Redalidemgainclude eésifuel trude feed

n sone enbodi nents, gas inlet port 112 may
ami/greoké.y enter contacting zone 102. In certain

nmbogdi t t. L0l
adi 11 Srgron P SRR ol Bisbaftd ndpahed B3 it product
arfd $Hd6s ﬁs‘ﬁ@stﬁfﬁ&r&@g@@ﬂb@fﬁchﬁiq\&ﬁ W Helveudegtradues exitsseparation unit
' 2 to produce a tot ?gt;ﬂ;oduct.

contacting zone 1 . In J
1 Hoans! antdye ivde prosiuctaserivart! 190 eandyiid eresyltigg crude product

mgg ??tF igl%?&llbgeg fo% gr?i]réstpﬁ} iorpa{n%g&%ea{rﬁ%rﬁgghﬁfr‘??ﬂ)ﬁgt fe@eiver, 119 may

. ATmXxture s the total
inR[udd ek oRA@feOFipelile e @ dode storae anits dne prmierd eadportation
exits contacting zone 102 and eg_t ers separat| 8n zgne
veassels,\ar sompinatipnrs thergot. | I sgpggembodiments, the separated gas &gr example,

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

to other processing units (for example, for use in a fuel cell or a sulfur recovery plant)
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enbodi nents, a condensing unit may be positioned (for
exanple, in conduit 106) to allow at | east a portion
w@Rooshes3nd xture in the conduit to be condensedP@mus2004/042222

s e eieadd oot | ChBaaPRdnt L0 Bieyir sohndimeats. entained
soﬂiﬁé%rih?%f X l&s in tﬁ@&uﬂ@ﬁﬁbﬁh& Alame rehfbvé&’ﬁﬁng 5RReHBRYSeal

condu may include a filter for renoving
sepaatorcmeshoﬂs thor exvenpletfditratpmg d@rﬁtlﬁlgahom@pmbrm separetion).

124 ti f d

sop it 26eP el rfelibg Bt 1 e et BROC KRl By orkjty more
ca@dﬁ@@ﬁﬂo'ﬁ@d&e'aﬁoﬁé{hpl%ﬁuétm@atttﬁyade PHQHYOr ol Il dg®d with gas or
olids, the solids may be séparated fromthe total

sopds:dl]hq crud¢ fegd snayraiar gortarting zoap 4 PAviaengeit hPd.qliesome

R AR s ARATS LS5 B i PSSR 6 04

in€108® b axcihic@Por@fl 1 Z.alrdoyd embigiadertigtoak ydét, powﬂl/ZQﬁa}Cdlk&tly enter
In sonme enbodinments, a portion of the gases is

cog@,ﬁan&z@r@ FRo i ceréain stohpdipieathusteam ipleRife | Khipanberaeddo allow
hlonbog‘?ltrieeégg Ecgéc%gac?kﬁ% f(%to p, haelf]w'g?&gelrjt’ﬁ'\é&li ﬁﬁg/grgre oﬁt%tle&l With the

cabiRa0 th eaitdSing tzone DOR mqi‘rd)(hge aaoial frodusti &n @nm‘ne‘iembod]iﬂlﬁnts conduit
The recycl ed porti for ex nple nbi ned

10f5 allgws b capteortionl i it retuch o ear@w%de tpEtase FRe 102 A
mxtiE RER iR RRS $R) tﬂgﬂ pr-[)!aﬁct%ﬁg)u is@'id%da&‘lﬁyor 'ﬁﬁ%a@t&i brude feed exits

separation zone via con In certain
coatdotinly meet 1<Q2 and enterusbparnatid zarte lr?.&iyvm) eortduari@ﬁoﬁm sung o

RN ude rqduct. %ﬁtclg%%g%pﬁin %gggg TERayit [66) to allow

at |1@a§§§ pél’tl@ﬁ oF ﬂfé'in&turé Bethe 8baduyisth be @éﬁ&?ls&ﬁ&rfc@e@ﬁﬂ’ed t8 contacting:-
the total product and/or crude product rmét
zo@egaz fordurthei mgcegmagmdhmrtgmse/rmbqqlunmtse ¢ogduit 106 may bea .. -

o RS e BBl o SR 0 TR PR i

M@gﬁ@ﬁdh@%l duf;ansported to other processing units
(for examp or use in a fuel cell, a sulfur

rec olpespparpq1qhigonedt2ﬁeqt logsiorprtipm gt @)ﬁ,(}p@e pspduct may be separated
fr@% % 8&1;‘18{ A1 (ft%fa‘?ag%p dl"n%%nb&)ﬂﬁﬂ%t? f \gzlgisfé lragt tlotg}] prgflu%ttmcludes
soﬂld@,&he a)lid@ Ih’idydfe separated frodetht estal prodyxe ufiag Btadddréfsolﬂcéseparation
the crude feed enters the ntactjng zone. FIG 3 is

teguRpien 108 CHIBlS, BB DRt B eRDRRe; sgparation).
t
SAPIRLARE, 11 S BePs CONBACH NG SHH Ty RIS, bl coke. In s
emigutimeits,rgpation efithd 22sef Sweparated fFinGBie tmahpmbdﬁc)t ITbaeme

crude feed enters .se at 2 it 104.
eryp ap g 1 Somton Soine S aQHT andlor Rl B Heeescled o

co%ﬁﬁlﬂ §04 §%f0d, n SERAEADSEMESS Y cSHAAHR Hnd 02 Rfﬁtdoﬁﬂult 126. The
techniques to produce a separated crude feed and

rebyadecopatibo ngy, Phexaepartatcotbireddueitlf the druderfesbme enter contacting

e i ncl udes ture of conp onent
B0 A IR PE oy B PronS el gRo gné 134 via
cdnfaR 12820 Qafif embdUIROHE, tRIBALE ?R)Gh& may mréﬂsg&tédateg& crude
di stribution of at |east 200 O Typi cal |
prsé\nramiee@r crude feed includes a m xture of conponents

Wit I'IInasmk%l%I elnllbn mrlgnrt]g %he 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 e@d/oenddd separation zone 132 via conduit 134P€DURI04/042222

transported to ot her essing units, at me
meraltiang segparationy a@,depé%ssprg q?qqlplésign W%g%q%p%nﬁe separated gas is
fy RS (o Bx Riplt Br BQPARALEItA! 4 dffur rec
tr#‘géﬁ%gxot(@%rstpgg%ﬁ%@on zgr?e i Zp renteras cor?t acting overy
playtsithen ptE&ssing unios) du ccnmbmatlcms thmecﬁfm and{er repydediostbel corgacting
formthe crude product, which exits contacting system
20880 via conduit 138. In sone enbodi ments, the crude

pro e fhder 88 Y JOVHEOF 7@hiOkked is performed
desgylggmg ﬁ%?g?%nlftig aggﬁded with ap‘grbde t hat |set hseper orme

besaratheasudy fedd eitersehe cdntanting lreng r i fie @ dchemptic of appmbodiment
the crude product. ymay be.conbi ned w d

ofg SgpATUGHRe R SEBLIEOR NP ARy AeLTa eyt oG 130 may

be%ﬁ%ﬁﬁ% HRWD go@aﬁﬂ/&%taw dg baterh $2D@hvRAMN FIGS. 1 and 2). The
viscosity of the crude uct and the viscosity of

crudecfeed enters sappraatiasagngilp vtﬂ aondeidl 1 94- ol reparaign pene 132, at least a

pqrgorhgfgtb Wa‘% if%erd§$ 3 g%lrraé%o%sgﬂ%%ﬂg{a% seggu%ﬁ{) g{l qulesc'i"o fp‘x‘foduce a

separefRd ichfileFosteantidfy dedtdrboant hé soparatedsdredo fb&ﬂ) in kéme embodiments,
certain enbodi nents, at |east a portjon of ‘the crude

lnginmm%w@ cempengaty Wigh & peiagranss distabetinnqfiat lepsig 00 °C, at
o5 B R B, o Bk S Bocpec
Tﬁﬂ@ﬂl@[ theBéRrfted CRES féetinﬁnﬂm‘ses(afmixtmx afipdraporents with a boiling range

By bTBo LS| D CrdgrDVAJC. S 200 B < 1Br FudsOFhens

‘ seggra{yd)ﬂolﬁﬁ 88 JRrRad ex éf &PQfaﬁgﬁl E@neal 3l 8o dGHuR13dYE be trikkorted to

Frocess streans, cru crude, or mxtures

- othérgreabsingneits, ntatatutfdilities, stirkge facilities e patibigationdhereof.

A xR § OB B B e ORESP B EhiThg 2GRk enters
co]‘x‘?‘&gtmg DRt e56168 o%ﬁ@&it" €36 1B fIREdr pReRedelits fihPghd €kude product,

specifications. Specific product specifications
whlnhlemﬂ‘eqonmmmﬁtmﬂwquoedult b38.a range of or a limt

ravi,t TAN,, Vi ScoSi t
© her Bgpte Bpolinagiith e iRty AP R G988 foed by any
m¥ihad eeqabéd hdrih it BleRged With & pAlde &kt dhe 8imp booiedifettnt from the
sonme enbodi nents, nethanol is generated during the

crodmfead:t Foicexpmples e wudaprores magths cpgrbinedopitey swﬂp Baving a
d1ﬁ%{eﬁ§ ?osﬁglf.g%e%r a{i gvghelr e%ﬂl)r(rde lﬁﬁ d@ﬁ)r&ﬁﬁﬁla\;n?gag HsBosit t at is between

anol” nmay con di's ed

ths #skssityf dthexradPp@dugieind sisd wsoobiyglofthe deudeTMhe lrmtmgrbdmlded
met hanol, may be conbined with additional crude feed to
pméuqﬁrwchew@éablé &t/ trABs PRI REPD AR/ P AIMEnbi ni ng net hanol

i B MY A M cne 14

ardl oolntaictng Oysedm IBGt InFRBadCnitadimends) aeledAN mitidrhel the cohde product
feed to I ess than

e SOTRHER STl LeaeoRdbi SFORe PRI T ) fblgading
rl%@%té% e?é%ﬁ%ﬂ’of FheC AR @rﬁdc@fé Wit WeBst néeMocess

e cru enters Sep ration
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
weewdoeddeed. The separated crude feed enters cPOL/ESI004H082222

t 130 th h duit, 136. Th t
iadie S ORGbY 106069 &t erersbleanme el & ol Rt Bopict may
m%e;% g%écﬁﬁco@*taﬁu& mctaﬁéyﬁé- SpdRifR G gpe%ﬁ[h%,ti@ﬂ@iancfﬁﬁatqfut are not

ess strea [or crudes introduced via condui
lirdidctl tar £rangerbf ovedlimittofl AM eravityd EADY, otbaedityt or ¢ambinations thereof.

bl ende roduct. .The. bl end roduct. exj bl endi n
e P Sl e o, LSS
pr?;g:lsgédpl e contacting system 146. Contacting system 100

hown in FIG 1) may be positioned before contacting
sy stlasprhé 8mbbdinzamtsa integhanal is gentraigd during theteenigeting pioaess using

of the ntacti.n stens.can be reversed. nt [
th catglgsh, F00 A LIRS RS FARAR COBa Ee By P go 1ot hthanol.
THARE RetddHetid] @by ldRtaiBistoNeddudRs, Foexampl® Hetassium hydroxide.
catal ysts. The catalyst in contacting system 148

) . g nay
Theerecovesaddnethard mayrhsregariredsith addiiena) equde fged to form a crude

transi ti.on. netal, sulf.ide |y ' .
retd by GPnEFe o ihg b Sk i e RIIETER! Bhds 19 owerthe
vi§Biiy61 the 9rils FeRIM HOEnY it @oduised/mbthnandixtsreco at @ostesd0 °C
wth a hgdr ogen source in the presence of the
mpyvesdyemT o Nsafithe ermdafepd o {ess hiaBduce the total product.
The l. . . ' . .. .
enbolgi r‘rgrll g?&%ﬁlﬁlﬁ g%r ogé%{ﬁég I ﬂeegtgg?lgﬁorb?%h 3@?8 nrrlgilnatlon witha
coddcting Systedt il dvgnisiysionnwitlDd blehding anoki Thel@8de fehé enters separation
hydr ogen generat ed from cqntact of t'he inorganic, sal.
ooRi1aP Jpuh AR Oy FRBCR BB ek SBBHRICY PR ToLH dregrest o
forB W FRBELL I A8 fodMent@8dntAc RS sYHOR 130
fogl?%tsﬁgarétgﬁ gﬁ%tg gﬂéahylg‘%éggﬁ&?g‘cf‘@gﬁ%f eelrn red tno co%tsgct i nig ]
thsytsheondidBl ¥or drhecoutegubdun esiysstontactif®systean ¢ dhand enters blending

150Q. an altern odj.nent. ch,generat e
R DGR WP ERT et R s 4 QP Ovan g rdor crades
intrb@neh 4 &AL 162 Rlcaohibitdsyist BRNchAR product NBthta bl&fded

I'n certain enbodi nents, contacting system 148 nay be a

ppdudt. dhe blsndedcpriodect syis blendiog zenechiOhacondydt I¢éner at ed

hyd £ di. Ly.. f -
cont B e Sy Bl SETBRRTAA LRI, fm 100
(sBOWE RIFIRY. QY 26 the fposifiof e bedsrei cogtadist SRIchDD48. Sndinratietnhte

m xed with the crude feed entering contacting system
embglimpnts heprsitiontieldhe eerfadingsysems fins ﬁeﬁng%‘g st@mpaig system
| a nduj . . ' . f
1 B hotat el SRBME X RRURE SR 1P mLARIBR oor more
cANas. arRdcdy] gt dg eshtantighgtshsetendua nystbepmadditaalkinorganic salt
product. The product is, in sone enbodinents, th
catddyshl the frgariben misbsyfide a%fly@xffqr%m_ew? SEEDNG GyRrBreshereor
THd BuGORAH chte 5C%Pta|cﬂn§ ?sﬁe% Ro@PRRIhIRN G arfd 1S ¥SHtEed Hih a
I'hcl'udes contacting systens, contacting zones, |
hfRpgnaoles iz trqseseacddfthe hloegadicmltzatabst togsodurehe fotal product.
FIGS. 1-6, may be |ocated at or proxiJrate to
Tht 58 ot 5P HIEeR ISFOgM BB SOP S ARISHT A Cflg puoduct. The
i i i Y d
St B SRR DR TS
fribmasoazot 6fthe morgand sait chtatystiwéhitie audefeed eray hernsedssa hydrogen

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

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

bl ended product are transported to a refinery and/or a
woe@abesne facility.. The crude product and/ orPC€TES2004/042222

bl ended product may be processed to groduce commer cj al

pr o@m a0 eliarneth cbOdFIgH SBFk ganerried budrogendngy hgsepgiated and/or
tre?jte an?qgén ﬂan%%;&ﬁ%%&g@%léglﬁngﬁ dﬁl'8ns9a BEMuitNSO YU GE certain

I'I'ng an Istilling the crude
embobOthtts, attiaingblysandds pnzqdhm:a paroobmmwueg syseem r1 OQemCél that the
dlstlllatefﬁactlons n sone

gepsrafad dydrogprtlpwe HuRdly GOt RDOEH N 13 sanar i atem 148
In gérﬁé Linb8dithelfs2e AR StrdRY ngﬁﬁlu@é’cﬂﬁ@ﬁlrc%ﬁia@ﬁlng Hent P@(ﬁis directly

oduct 1 ncludes, In so nmbodi nents, at nost
mlgédimh tlat crmixsfeed)eﬁl@ngg eorgacting sastempli8. 0. 01 gr arrB of

k f total
oL I SIS LA L TR 1y rcin
syﬁ%%glgg ecc(tﬁe{l%f 1h8 crfdeised with af leg gkt the EdhefedtEhydrogen and

iments, the crude product may include at nost
thé)cdﬂzﬂytglpmlmcem prodaet. Tho Preflughis, insomepmbodimenty thiiotal product.
or, at

TR SRR ERP ORI 115 LaeOuHT Lot mont .t he

cr udg cBfiad @ﬁl‘boﬂhﬁ&n@s & Q¥ferfi it @itfludel canth@i@gesystems) c&)lntactang
0 to 0.05, 00001- 0. 03 granms, 0.0001-0,01 grans,

200es) sapamt@@aogmw/@éﬂe@i@gﬁmesmsaa@% iR %rmqysberie‘eated at
or %gtg&gl% eql\/ﬁ:ﬁ pEOdr?i]tcé o §1?ehﬂ?teﬂm%egﬁﬁ5§vag@§d &ruldg ?eeﬁr 0%

prédessTRS thr&@H thatatAlgtt s, the caide fesit mdyObo mfnstdh&dmble for
content of the crude feed. In sone enbodi nents, the
trwmm@tlsnéa@(@t fo s8¢ 1 HEHRFIGIMBPESKCR content. In sonme

p ‘o gﬁ {}B@ teﬁ‘!bo&?r?eng g%%n?c{aegg‘kl&ﬁct BAGor. 18 ﬁal&ﬁ@&‘bﬂidu&r Hele

at nost 0.03 grans,
treﬁﬁ@ﬁdrteﬁ 0 4 reffirem anddor eaireanmsnt facitifn. Hrmdmromand/or the blended

pi cal | t he rude roduct ha fr ra
prgg ay@%mgﬁg Qea?.&mmsrrc:l 6tf S gb?ngnéﬁz&rpaépn fuel,
he Afl, 1 ﬁ:ﬂh for%%ﬁ:a&r AY&dssing Eha%‘iﬁ@u(%'ﬂl@tﬁhﬂg Bhdor

tot'a uct 1 ncludes non-condensabl e gas. The
frawnnail}dchslﬁhbg ﬁleg:alsdetgtpdm lan@/ of H@h@ﬂ@d%ﬂdlmlto predyggrone or more

dlwgtfbgg‘ﬁltogﬁa o bon dt'g@} r@? ?{g Sfodp%td{h%% rdgég g{&gggté and/or

tht BAS o%@rertﬁﬁtﬂfé&nfﬂﬁﬁ%ﬁ@hﬁﬁ ak h$dBire@ed.a ni xt ure thereof.
In certain enbodi nents drogen_gas, carbon di oxi de,
car bbie totshpsoduet, 1n@:1ﬂd@§olftﬁ0ﬁ@tqngﬂﬁ§mﬂﬁ§? @6 mogEh 0 grapsy fggost 0.03

gr%#&s,fprtaﬁ gm%’h& ? gt aCts o(%f P?é g { ltdt%i}ﬁpo{% lrlgl}f:d%ﬁtn Embodiments,

the BREINREKAN s@ng@mmylfmsﬁaomtm ig, ablkeois @bt d:aedmms) In some
nonoXi de to carbon dioxide is 0.0 nmol ar rati

emlbmingeme.rtb@ ewde arodyet menpikiude at @Oﬁtrpe&g%fﬁ@ﬁaﬁté%osé ﬁr()g GHms, at

; &t f crud
gL b AP0 DT ED) 208051 E08lp CoB p rom of et
proBh@! Ti edrtatn @hbddiges/the atudd peaiubilms ok calgernton b hange from

gener ated carbon di oxi de i range fr
o Lo B0 e b e ool ) dERL5RbIATP 0 fiPor s

%gﬂ%@e(%rggu&r&ﬁ?{xgt%‘ce%{albl/e.tO carbon dioxide in situ may

ial
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
W@ a005066300N0XiI de may be used as a reduci ng agePCT/UR2004/042222

treating hydrocar formati ns 0 i n r .
at los 008 B B mast A @i ghdopt bt aals b QR Fyvicatly, the
nf‘dtgﬁg%}ﬁ Has%froﬁlftﬁgﬂaﬁts # 0,04 Qetied, 08000 R0 WS eEaE ro% DMOORY-0.01

I nclu a mxture of compounds that have a bgiling
grmmgﬁl\m&pmgnamMnrdde t.-10 OC and 538 OC. The

m xture may . i ncl ude car,bans at_ have,car
L ndBisamp Ao H%Fggsf D509 Rerhd@ o RaSRAGI Bas. The non-
1 eS, 1Rk ot 1i6hife830,GatbolidéREde, @nm
COh@&JS%gggglﬁglrcglﬁlrg%of 4 hydroclarlbons per gram%f su%nﬁa

hydiogen selfiddHeyd@gehy eirornampandderaethane) etbier dseaachone that are not
or 0.005-0.01 grans of

Coﬁijﬁnég[?lg %ES’B]g,roré)rrg%tLg? gf{?i?e%?y drocarbons. In sone

enmbqdiceRih embodRndidd, & aﬂogen gdsgcpboddioriler @irbdrl mendxide, or
n-paraffins at a weig rati o of at post at nost
combinatigns thegqof ¢arpbe @gmg@gt sify. by coptachpkyteam gnd bght&{ydfﬁggqbons

wihy i it gt bl Gy TR0 GRS bSO A DAAR: AnGitRhOIHfFar atio

of fchdh On dHIRATE-td chrbof) dHRAE-id 007. & m@laﬁ) Batioloflthe g’é‘r&rated carbon
paraffins may includé iso-paraffins agd/ or

menqyidedpthagencraedenroneinide B APRe epbadinanty, igAt bisiq 3, at least
0. ?rl)q/ eagtr()u'fj eInpsro?g-:l'E‘fﬁboﬁﬂMeﬂtp Q! IHSi%hﬁlugfoT% g%ﬂg/a@:rd carbon monoxide

piara ins’'i'n rati os or anounts at are not gener al | Yy
to ftifgethetatedodantstesdipxidel iscia ramgﬂ?/fmm 103- 0.0t ed-(.9, Ganéﬁ 0.8. The ability

formation. The ol f|n i nc ture. of. ole
to\geRggaty cg ﬁjnﬁtg}ox Jeler Bﬂb’ W%}Flg? frhsgtu)m%yn‘%engeneﬂmal to
otﬁc%‘rg;rb%se‘@”l&!&téd% &l gﬁ’&lmﬂ%‘é@éaeoﬂ%ﬁg‘am bPteghdRkd) For example, the

nent s lefin content of the crude product
gensratpdeatten mMaJmcterma}ob@lﬁsed ag e nedneingofgehicin drealdes fsksecagyon -
a factor of. .2 | east 200. In some

foR RS AL i1t BroBPsse oot YRS res pr oguct

IS OmedhRlentddainddie 1R ©fal ProdaetLprodticed H@reﬁlﬁﬁﬁi}emﬁﬁﬁé a mixture
by a factor of at nost 1,000, at nost 500, at nos

ofsaompogndsethatdmc abs@mg rppgeatistEbyionebeeared P SC ang é38 °C. The
d b
St SERGEONG Kl iRk B! 066 Sthdry B4 LR REMPRMY. The

m&tﬁ@%hy]mélude ﬁbﬂﬂBOOlOO 8@®ards, 00050, O peuiEs, oD(D 005-01)—1 Qréids, of Cy
grans per gram of hydrocarbons having_ a boilin
hs@r@qarb@appwammfesu?law@u@et e &+ BydrosaryonTamay fncdisisdrom 0.001-
e
o ARG T Pogt o091 ey it PO
hy@liedaytadns C Inu dﬂn@érﬁbbmmema,msd}parpfﬁmLamfeﬂrodhwedaelati‘aé o n-paraffins at

enbodi nents, the ude product h fromQ.0001-
a ‘g/fe]@hgratlg ofghmgstd. Wgst 104? ahmest gfﬁ,lat@?% Bpft na@sg Hg or at most
fs f
0. ?n‘gl{ %&ﬁdgg‘?@b&ﬁﬂl@h‘ﬁ 18& gc At r% r?géj%%‘ducé lréla@l?E F(ﬁ%%?rggfgles at a weight
raclo $i & irdngt ifiom béﬂOﬁehSZ@O@(ﬂGl O a0@ -ad. dhpiparaffiesfhapsinclude

,cog;ﬁgpt iﬂaran from 0. 0001-0.08 grans, 0.001-0.05
18 INSFAPI PAFAUGAS-gr ams per gram of hydr ocar bons

Wit hraoBel én'll:gﬁlrﬁéﬁg @héjﬂoﬁatl Efo@iﬂ&ﬂ R/ RYRGoBR! 14199 119:@.1de olefins
In sonme enbodi nent ydrocarbons with a boil g
anddorgperaffiss mi tbtios erantllemt&ébat are not generally found in crudes pro uced

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

41



10

15

20

25

30

20- 204 0OC have a weight ratio of alpha olefins to
i nternal double bond olefins of at |east 0.7, at | east
w@285/06d4304 east 0.9, at least 1.0, at | east L4, POT/USL004/042222

' b h
the ol FoeA s eeiiger B S0r Bt I0BP A AR CoE S6i8e SR ORg e the
oléﬁﬁe %ﬁx et B e c?tﬁde?r@éﬂﬁ:t & %Eét&sthﬁﬁtﬂerﬂﬁ&fﬂ%ntéiﬂ? ePtR c??i%‘*eed by a

I'ns i'n a randge from
fadsomef g lndost H0DQ, abﬁncmtﬁﬂfhabmeﬂtﬁﬁ)g orcat joretse 2 5l doubl e

bond ol ef.ins_of. th r d co rC| r oduyc
t ypil g&pqt@;ngplbﬁgglgengs @1 uhpﬁéocgﬂqolnf W fi‘%%gge gﬁ&lsbuluon

beh RGeS tanQflefflsRBatea! @fa Bsed ﬂo@loedoom 0M Efams, 0.0001-
internal doubl e bonds may facilitate the conversion of

0.0 graosuate). pr-0dd ramopergranm o€ hipdroparbeluschaying mbejbngrange
odi nent s, cont act rude feed with a hydrogen
dlé@ﬁ%@ DG rphge %@eé’r%d)ﬁ%(fo(gn i norganic salt catalyst
My JRsefdCambINRhQERRPRAS (V0 rand)at leastd). 6ENGems, or at least 0.01

di stribution betweén 20-204 OC that include |inear
grane bf alpha Jlefing perezsam off efuida radaeemay ke arpdueedada caddbl e

onds. ti h
g0 OBl el RAREIDSRHAS OB Sl gr o101
grhidis 8f alpRS blefndperdiramif trulle @rodﬁbt dh censih einb@adlrilemts the
certain enbodi nents, the we of lin

hydlaseioss Wt ot AREAIEE IS THEAR be‘tw&ellll 20rd00 °Gihers pakghy plefins
3 FOR504P 0 B0 3 BBl 1004 gams

gramciT bgdtobabenhaith adodingahhgdendistribmim titween 2400C.i n a
r an e between 20-204 OCdgav a n- par.af.f ms coné.entb af
ég{ne@m_po ]fngﬁfgs tlgll h}{ Fbogs Y ng range dis i} u@ogbetween
(ﬁﬁ@éfﬂt h&e aa\R’Flkﬁlal%.ho Qr 3Png Bﬁﬁﬁs RFihteSA Hbl%le BYAY SIGARDONS least

avli ng a bol range distribution in a range between
0. 203:‘[41@@t OK. at Tdust mQ;mﬂaﬁfl fisat deast ehtorat least 1.5. In some embodlments,

thgﬂytgrﬁéaé{)@?sg\gﬁ%gg %@1_#3 g%aiﬁlﬁgut@%cg 8car gbn%% J@Kave a Welght ratio

o&l@a%léﬁr&ﬁ@ﬂﬁemhﬂdcﬁf%f@b&ﬁhﬂ’éﬂrﬁ%ﬁ% fgélfﬁﬁn bydrpo®-H@%s3, or 1-2.
a wei ratio of the iso-paraffins to the

Arwgpght adtid cvfcﬁl}dfa dcﬁrrﬁdg tintgrngl dcmblmlmd oefips ofthewsydespngd
t 0O, [=%o]
cfumren piioen oA Rama b TRENIE P PR Beaseg amount

ofoflpHahefilst6 ©1a¥in® Shtitht infEegal Geulgs bowRtnes; facilite thie oﬁnV@Slgﬁ of the

fromO 001-0.9 grams, 0.01-0.8 grans, or 0.1-0.5 grans
Crpéfrpr@dmht@ﬁor@mtféalwmtﬁ In some enbodi nents, the

cru dle SBBI%% gg-ﬁfntéa cgﬂtraf?i! of ?idj&}ﬁe':f@ef%ﬂh %215! eﬁusoxﬁpéﬁl the

90% T4t oS nost
pr3dénoé af M ﬁlkﬁgﬁﬁlccwhtcelﬁlysblﬁlajl bﬁ)duwld;eir(ﬁ@elcbns I\mth:zebdlhnglrange

enbodi nents, the crude p n er gra
digkbabompeuEsn 20- 394 o det @cﬁw@im@w‘igt“nsafm?ﬁwarlo 1§ ease cis and
tr%{s?i?;ﬁ bleBon A d‘im%n% r3<t1 18 AbBns réu%é/ dRible Bdnds to linear

certain e e crude pro UCt per gram
olefinewith elsmu’dlledi)ndsalstaomlst (ONi,/aV/irieet COytirenmoshl .4 fracrgin

froml x 10 7. gra ams,, 3 10.7 qrans
embphmgnty ghe weidhiost Tipes ol V@ﬂhwstdwhf%b%s igrigy, olefins
HRAG [5h 3 Hfont 0 WO 101, ad4Ct.0 9. ROFAN of at
Wi cﬁqgsgg}@ at nost %)nfg& or at nost 10% of the TAN of
t he hraedeinfenstshdinhérs,drydobeagboosdhevingalyoiling range desiribution in a
range between 20-204 °C have a n-paraffins content of at least 0.1 grams, at least 0.15
grams, at least 0.20 grams, or at least 0.30 grams per gram of hydrocarbons having a

boiling range distribution in a range between 20-400 °C. The n-paraffins content of such
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enbodi nents, have a TAN of at nost 1, at nost 0.5, at
nost 0.1, or at nost 0.05. In sone enbodi nents, TAN of
w0 besosdazoe product may be in a range from 0. O0RCT/USDNH042222
0,2. i j
B gl o R oot B LA ST g 0208
ghingher 0.2-8t5 gramst IbOWehinghvdiments, sath hyelashart®@dhiiegheeight ratio of
than the APl gravity of the crude fee?l. I n Celi ain
the EEHTARHS 40 RPTPREATLT SR80St e RRRTE fhr HARRS | st most 0.8, or

at?rﬁ&é’ﬁ’%‘?f‘ Framfe n%?r‘a%s Bhtehfin s8bh hidlo&PEERs AP AHa PR sSoontent of

e crude produ has a total heteroatons content of
thetcrudegirodi@¥magibe rusbat&D8gbean aasngedsin 8004 -0f9 griwms,t0R1af.8 grams,

h roatons conte of the crude feed. In certain
Oéﬁ‘ég)dfﬁr@msé’?r grﬁg“gifﬂif{?pﬁ‘?“g%ct has a total heteroatons
cont gdonff erlodiR@ss, tHOMud@prol®ahhs 40141 NIIV/RE chR@itlof 80N pst

of the total heteroatons content of the crude feed.
90teatonor E0Px atduett 18y attraest 5%, subtfrmest dgmefeani/ it egpntgpisaf the

90%. at .nost . 70% or at st .60%.0f .a,sul fur content
Bpetied: o s waediRb Y e BspRe S e efflpER e
pRIAAEUGtmosR 1000 T @R atGhekd @ xPINOdighs, ofBYmbE 13d 10T0ghms of

0.02 grans, at nost 0.008 grans, at nost 0.005 grams,

NafV/Resin agrtaio £mpedimentsatheregide rodysghags persgrare of gudergeoduct, a

. rans, . i di ,
uI N Rl PRI B 1P GAA PR
xnangearhis, o Q. 100Q#arks ©2 gtehgrans. 0. 005-0. 01 grams. In

certain enbodi ments, the crude product have
ni t r GYEMCEPRAGNCIES. thy CTHEGRrOdBY 2 é&@%n@@t\%oc/? & most 50%,
oPhth Q9§00 eef‘ANng e Gu ! fdde f}?eecgude?;\s}g?&t Q98 Rertain

content of thecrude product, per gra crude
emboditnents, nevg abiGAN bf atosost 0, @Gdosy P anat, maest 0rfpet atM@BOB05. In some

BB BN TR a0t 305 e 2O STERIM R 801 w02

oPbbs@gen content in a range from 0. 0001-0. 005 grans,
or 0.001-0.003 grans. In sone enbodi nents, the crude
pr odUrceertasemipasimeprta iheof PLgraviey pfrtbel orde pfodyehigaidsasp 1 9%

ans,, or, 9-.0.15 of . -hydr, t
R P i TR N AR BB R e
Il etairdémb@RBiiedts, A PIQiravity 0T0isd cridedprodlifct $0bsewesmiadi 07e B38, or 16-
the H C of the crude product is 80-120% or 90-110% of

2Dhe H C of the crude feed. In other enbodinents, the

HC ﬂf ?otr&eerﬁlgdﬂqrﬁergg QﬁjéJ&r dei, ]?roéﬁ%h\%mg%fﬁtég ﬁlﬁ%&%}){)’f*sﬁ%}gen{ g'leat most

crude Teed. A crudé produc
76%0u alem b & 49O Catinnabt 8@ @S thehatal hgtrakiemarditent of the crude feed. In
rocess i s nni

consunpt i.on of hydrogen in the | .. The
cRrfaRy _@%? Bsets: hRETge Boduentiso _é%?lshe@ar?%mas pogig OB least 10%, at
1S Ao D Gy Qpl'ae%l’stt I%0%I dF tRP3R ﬁ&pl%‘ao%%ﬁt%en{ dancEigderdg oduct

I ncl udes: east 0.001 grans, or fromO0.001 to 0.5

gr anghetrudy gradoetrmhpnisaveiatshifer dooient ofgat maonge)%, at most 70%, or at
ST BB O 200,08 SRl 204,05 e,
p&f &A% FTrk Y QRR!, RRPHe W MbBst®.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 |least 0,001 grans, or fromO0.001 to
wO2®596@0s of . hydrocarbons with a boiling rangECT/USZOO4/042222

di stribution between 300 . 0C and 400 O%t4 101 MPa;
cnmmr@duct,@asgram ofterudp prRductgpay peas ot §0 o%r@na af pogs G003

d i i .
o SR gl el 50 OB RURL s, e g o
creIEhReluve atstrogdhecoatentin prangfromh a0 1p@00 Jgamspdr &0QEe.003

product, a naphtha content from 0.00001-0.2 grans,
grgnyo01-0. 1 granms, or 0.001-0.05 grans. In certain

embadis 0 %ﬁlgi&gfegg H{éecrﬁegngﬁct has gfn" QfR@ddeGhréduct, from

grams or rans of napht soma
0.6E700 Girarr) os 0.00HELH gI[ahISh}f hlyén@gam 'ﬁhsz/(DOﬁ_ﬁle grudeproduct may be at

O foolefi
Sl G g SEBF o508 9 0 5Ll M, o
el E%Hé grodﬁétqg‘S@ 19090 60-1 P0G roRime HE 8084 cidé feed In other

gr ams, grans of ol efins per gram of
enﬂfolddnemsr cblthHtC of the surde peorvstiis®At180% ofethe By of therrgade feed. A

crlfeprb ek e 285t hasracs e SC T pib Tt ey,

co‘ﬁ S FHHE eﬁiﬁﬁlept:&@smﬂhhm@lhas a benzene content
at” 1's non- detectable or in a range from1l x 10

g r arfhetapude p(OdJ@:t mc@.rc@ﬁgommon@ny_wgh grm of goijing pgglts:; In some

ol AT 8 8] P, SO 000 s

of R BfYcEbohdWEh A Bé[lu@&aﬂgdxﬁuﬁbuﬂichﬁéf d'n asosa2 6@ axelhgst POAVC at
bénzene content may not require speC|aI ?gy lin

0. & MRenatdeasb DRk gtaans, ﬁra%ﬁm Hetp G nerems of By diearpeos With a
bol,lllol}n%r%ﬁgd&stﬂ%gg&gh%}%g QW Cyc W ¢ 5. y@leMpané’c%@sk D901 grams,

ic ring compounds. The

orrﬂiﬁﬁ) oYl it€ 051 gigme oﬁWMsbomwttmbmng repge distrébution between 300 ..

imted to, benz ort ho-x

AT, T B b oS L o Byl Aot P00} fig -5 granis of

cta%y 9611‘%1 ABEOWistribAribE bEWeePEOF &N 8ad 538 °C at 0.101 MPa.
hyfﬁ@ OItnrl rretzdh g enz% S ?} 5- trle?ret hyl brclenzene
nehfsyh}e&mhodumdts blm’ﬁzredﬁeproﬂuq’r@ahym grampeiopyde product, a naphtha

cch?eg]% (égqp%g h(ﬁélgha&p?s g@ﬁgt :qgll gr?r%g chg'beom eq 95 grams, 1{1 certain
rgﬁtﬂﬁﬁeﬁs 1R E‘M’de pRﬁlﬂENﬁaﬁ‘fﬁoﬂyb 00E0Zed8ms br 8.01-0.05 grams of naphtha.
I et hyl tetranmet hyl benzene;

Tnt soinei estdmdomdts élnq maphﬁgal hep et mewi sk Sramacht sl @ramyer at most

nzene uene, ort e
5 g@wf@ﬁ]eg{ns&er gﬁa% ?}hrrggﬁ% e?ggf ﬁﬁk/@%@}é‘b scmacF M i s
B GIIMERE, frdin ®.00801 8115 @hme, 000N c). Rhraptspoitit:061-8108/goams of olefins
sol d as individual conponents. The crude product

pesrevatn o6 arude prsisety |Ib§@|mhémbpqiﬂnteﬁ§» theephtha 8as, RelegAR AT agphtha, a
content. o i r A€ [
el o ROREE. 5u PRS0 Ogs WAnBE Bolht 002 grae. 1
c&faﬁﬂé&ﬁbodn@eﬁ@ tHe ﬁ@lﬁl@ﬂﬁ& mtbehtemmcﬁnﬂéﬂﬂihﬁ)t iR ngm—dmgctable orina
0. 05-0. 15 8 or 0. igr ang. The cr ug@ gr odu]% 10°6
range fropel x 4P agrass t@rll}blbo pgr@’éﬂﬁc 197 gems toVl % BHenk
fro . g 08 hazard
oI B SO0 Ao ey O G s
tdl{afﬂdlécﬂms arruaietphaducy thatieasaaalatntly lovo beize00 dor@er nypryamod require
0.005-0.1 grams, or 0.01-0.05 grams. The

special handhng
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
wW@e@®66309 0. 001-0. 06 granms. An increase in thRCT/US2004/042222
aromatics content of naphtha tends to increase the
Themnanecyslietiag compousls mgytinelade, butiare nobdiniteed toy Renrege, toluene,
ased on_an estimation.of | ne tia t he
ortituaag e Rl Rk Doty Pl ApSTB AR ATl Pt 1-ethyt-
2oyl ®Endcle; 1B2 8atifidtial Beheaé; ANk Sntiteely] baizehd) @ -mabhl-haropyl
portion of the crudes. Crudes typically have .
bengeney [l anethylotPrapy! benspes: 2-¢thylals éﬁg@hbgbe%e@o}eﬂwéﬁ»4-d1methyl
n e e :
LT UG B GESRLLAE AT R AERASRAIS 5 2056
tefibifibdi] bdnzéhe tgasoptdpyborthorxgene;aubstioied dongents, of blwzene,

cr ud;{{)r oduct includes naphtha that, has an oct ane .
to horxylene, Batrxdene. BUaryide. Fonixiyres tgtol glonggyche
o | . . . ¢
axpits 40us BBl ol Qn R OO BUTP B0 G ool '8 BERIEP
comnfnaentse hs crudh @ratuderopucdias destabed hbreghtypichiby Bis an enhanced
ar oma%i CS Cy%p}t ent in hydrocarbons having a boiling
|

CqnEiTh 8t BOBPTICHE ATBISEt ween 204 0C and 500 OC (tot al
" nappy &ﬂaﬁ@nﬂ?ﬂﬁrﬁ&ﬁﬂ%ﬁ% crufé ?I?Id\d& Hag, ﬂheli‘ SrdnPbAlrude product, a

aromatics content in the to napht'ha and kerosene o
toluvae contdat fFane0.00¥-0:2 glaems0.059% 1 Sagraime a5t0.Q10041 gaams. eBlagt crude
%..0r at | eas

5 99% i | t he t ot t]
oG TohEFRLoA5EIA PR e ety e ot e o Ef5h T Erams
0.50520.09%r 888, 020%5-0 68 rals. HPLUreeqRb@Ict hik2 Pert di8midlcAlde fproduct,

aromatics content in the total naphtha and kerosene o
an ¢rthaexyleles dongant fiams® AL -8 Arsainpehi @5 -0.4 1gearks 06 § b ). @ngrams. The

e RPlaRReATRY PP hnfof Th mRBudO PTRR Y Gr EERY EB 0g1.09

gidfidN®.0020.08.gddhls, Or 0.001.@00 @eamsgr am of total kerosene
and napht ha.  The crude product_ has er gr,am of crude
pr oaBtincrease insthe areipatics samteptofingphihp E‘W&é ¢ ingignse the octane
-10). f -0Q. g g - .
o BRSTl, Rpfl Ty B A SO oA LA 00 PP e
potentihbf thetchalesf Ghslins ententia mayemelude,rbutt isencd listited tatassalculated

is in ran fr 1:4.to 41, :31t03:1,.0 5t
oaing mtpes S be RIS of e et e&ﬂdsmyetcaﬁaﬁﬁvep@fculated
ocg RRRbesd Mga%%ﬁg@%tao. a%%é &?ﬁfg Mﬁoﬂgﬁaﬁneo&f{l% reduce the

ove 0 to 0.7 granms, 0.001-0.5 grams, or 0.01 )
requiaersergffokaidgben that Increase thaiontaperbonibercsofiths gashbng rindertain

oduct. has from 0. 001-0..5 gr r.0.01-0.3 grans of
crRbBEns! BF a8 oD e TR B s B et BLRbEE g ot east 0.
atQE R @fat kR5OEBLat 1803t 90.OTHIiEAF, ERYcBME ndnbst of tB@Ripthads in a
granms, at least 0.3 grans, or at least 0.4 grans. In

rapge framrp(ePHo8:98ent 80-92.he ker osene has, per gram of

kerosene, a tomati.cs content .i.n a,ran ffromQ, 1-0.,5 ..

or ant e GRS oS fRERE oty  HARR Rl aliRatsn gt in
hrb ¢88atis helvingiaMoilfg rhfie KSHiBEEAELTRYePEIArE! il 5080 (D@otal

el ow -40 OC, or below -50 0C. An increase in the

“naphtheand &erosensivaie]agige &F the fetalkaspmeidesecontent 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@ouosioes3oof the crude product. A crude productP@i/UR2084/042222

ker osene portlon having a high density and | ow

fr eclti mgle;fm lm@p}s tlee kecspsene and papiithadnar haxs atotad polyaromatic
cc}algp:?gllp §/con Ealtll Afi]lrgé Exgﬁg §%(2)(ﬁb(l() 5 gF&ﬁ? %r({dO?SO 2 gramsggr 0.001-0.1

crenB el grant of tofahleerosendandnadides. has, per gram of crude
product, a diesel content in a range from.Q.001-0.8
gr ankhagrude Biednctdes.per sigrupcrudeProdneiag Aiskiliae apwenits a range
[0.80612
eyl SUOESED oBf; 58800 RSBl TR p 003,07 RS 65%om 0,01-0.2
grains) Basdimdehbgliments, dWeJ:ghmatle nsﬁklehomtts dldséiandhleediaillate isina

has, per gram of diesel romati cs content in a
raF&h@@mflr‘b #1213 9 dner 2:8. %5 -8 grams, or 0.2-0.5

gr ang, s iR WIENES roHE'& h‘éE ﬁﬁ? QP&hd@ﬁ%ducﬁe&c least

gran1o rude product, V%O content n a range from

0.00D@@ﬂnsoerﬂ aboeerB to 0.7/ @natﬁs OO 6. 8 ggmasyey 0.6 -0f ¥ grams of kerosene.

. L N

keRbsefle O1r0s B O rABBRIi BB, gﬁ@ﬁér%en@ hHE§ep gﬁﬁﬂ&ft kerd3n& @b lafdatics
enbodi nents, the VGO 'has, per gram of VGO an

ccatentraf atdeast BAtgsans, |amleastr0a}1g1@rrf8r omatQeast @4@%9&* almrertain

erp Bl AT M e BE AT 6B B AL B ALOGR i range

frd8%.1-815 gidat, 2%om ap-0Wstan30% at nost 10% or at nost
1% of the crude feed. In certain enbodi nents, the
cr udka gsrtaiaambodimenty arfregziagpemt of thedkepssrripey ba below -30 °C,
e | foat
R SRALEN B! Rk dfe e IR g s
p&tl&ioﬂlfha FRudedrodiestents ©Qbcrgasane d@isitabindmslicdth (fribezmg point of.
In some_enbodi nents, the crude produ t has,

th@ .kaw@fe RoriiRreofihe atide progupte < givde PERiuehIth A srqser?g@mon having
glgg E%[I?Sdg%glgqgw Qre%mﬂé @gﬁb{?g}/ %Q g%i'ngerg g«?f@&iﬁﬁ@g\gﬁ%on turbine fuel with

r ans
the dbmmbr@‘rbpertlem highudenspry edlotw freazingyedioide at | east a

ortjon- of t he catal yst n s enbodi nent
P BT PG Mg B O e o ROt dfe deel a diesel

cdnf@R irfa %gg 3 50.001 -0@Q4khs Br R6h (061208 grhs. In certain embodiments,
0. 00001-0.0001 grans of catalyst per gramof crude

thpdizdeidtas, peh gravaofdipsed, amayoraaigissontent aftat biabt Gz1 ggunshat least 0.3

crude duri trans tat treat nent ,.
S G 08y s (1 6BE bz s iy J0eseEln) fk Bi Of dicsel an
arbRGHSdoRfnt hfwfaagé frbl €11 cgaam@m)dj 018 dridgis, @29 -03 tePdms.
separation abilities of the crude product. A crude

pr odcromereambodimenisl dle endg Ieraéuctéla@ et Begm @ﬁcruciﬁeproduct a VGO

et Ll O i PSP eBGRREP R0 BB Br g 0-1-03 grams

InCRbainaibodsigeht, die VGERddMBMt irdthe anme qﬁ@iﬁceedn amaﬂgb grom 0.4-0.9
presence of a hydrogen source to produce the tot

gipme ot S-Reyerpas Retsgiag| ol care argdict. op ogrt@mmoritwer@, the VGO has,
pe%%t agrll oL a?earocrﬁét?cls )égﬁt%l%tﬁfl 2 rgrggeafp&l loG2h 89 g aﬁ 0hLd. §'grams, or

precur sor conveite
OSHH@g&ﬁg |n the contacting zone when hydrogen and/or a
crude feed containing sulfur 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 catalyst precursor. . ' . The catal ysts used
in contacting the crude feed with a hydrogen source to
wWee@does0e he total product may assist in the rEdITS2004042222

of the nol ecul ar weight of the crude feed. Not to be
mestMhd gams, Aeoest, 0.9 heramat afinyest 003 eeamb iahmopidhOetams; #enost 0.01

C Yy u
o, 5 SRR R R0 R P, e o
pRARLIChak,iRWigfan 85 ¢10dOproBucts & esdidue wbiteEiRiaGhngnfiérarn.000001-0.1
super basi c conponents in the catal Exanpl es of

e D PE0U -0 A e, 0000 e UbeirmsnRr b 0BG Erams
Brnsis %011(1550 YodiBss sPhQ Btk @g@o gﬂahgﬁgﬁlmtﬁke\aﬁt orti?n of the

descrl er el n. SOone I e t he cat

catallbS 16 abmak }éﬁ]ﬂ)odﬂi’(@ts]'h/&udamaidpst includésfiern @eammham@ drams, but
that contains a transition netal |de

loseithan Od same.)-QU0P9H10. Q0 grayms, %Qi@ﬁ? Qfoophgr%m%%afqlbﬁﬁper
S5 ol AP O o g
trhii@otta)tnc&i andéorgientmdnt snupfoaessing fadlbtlesatiétie)catalysAmayUMIbim corrosion,
P R A b3 Dok T SRS o e
prdﬁ@tsthﬁt' 18&u<§@§ta@hea§tud Eﬁdrﬁ&? of TR¥ c@cﬁl&%@tﬂﬁ?bé furtHep gfo%‘é%& to produce

Chem stry’ ckl'ess; Elsevier
lmamtshmdﬁgrcﬁhmmermatpwdwm London - New York;

Co i ght 1968; t 9. | t nbodi

Che” Fhictialspd ity ettt e oEhof Seith e HEPRERES Brgpoeen
s@Ur8d R, préducke Fasiot ) prodiEARBy béh singRhatalysBods BEalitP bf @dtalysts. The

| east 0. 99 granms of one or nore transition

catelystls gtjth’e.a@g]gcqt;]@n nngyaﬁmsbbe q;gﬂt@lygt@pecurqqr that tsegonverted to the catalyst
irﬁtﬁ? ggé/tg%ﬂ}g}opo 1-1r Mgdrog&? aﬁ/q% onchﬁc(l)er {%rgré) thnt mlnlgssu%fur is contacted

wmttﬁé cgﬁgyiﬂp@l@ﬁlrgoa a range from 0. 4-0.999 grans,
0.5 g{rams or. 0.6-0.8 grans. The TMS cataly
2l

i ncl J&@g alirats gpedigreaniaetinastie coie rf%qdawﬂsaﬁly@@é@l source to produce

OB PL s A9RL 0 SR RERLAAEor e e o

Not 160 s Sy)theoby ahocdtdythe mrﬁbimatlcﬁﬁmh 18Ry drogen source may
macki n a

AR T qon o i gn eﬁ%ﬁvﬁ%‘%e@ﬁ@r S0 RS B s amag besic
(1%% ﬁgﬁ&ﬁ' B@qste M@ AndlP s%%mlco&%pon%@ ih@gkhbhfst.

ﬁatkalte (CubFeSn 2S sternbergite
E((zkgﬁes ﬁSGa}alysthﬁdatmay havel ¢vgs bess a2yi/or Brmdted-bo‘ézﬁe@)w properties

rlte Fe rrhotite (Fe'(i _ x)S(x =0to
Lffl?)cf‘ Eﬁ@if %%Eéefeé“ (Ni 38(2) o$ va255| §e (NS 2). In
sone LR AR Sent, t'tﬁe R P@telﬁ aiTwsd cét%‘gktum ™S c%lyst includes a

more transition netal sulfides in conbination wt
cetheund thastcahiais a tednkision meetad aullfﬁldenﬁc)laﬂh@ Pyrpogésraf, this apphcatlon

LR et S S S5 LG Rl By s e
wWaRihebRdhe @ﬁﬁmlgﬁhle{%mél tBe 10841 I%%lit@f silfutih e Atalyst. An atomic

represents alkali netal, alkaline-earth netal or zinc;

raMOrcé@eets@mt@nathaldﬁ§u1tfmrdﬁ typigadly i m amg@étomrﬂ@ %), 93-H, or 1-5.
t he Per « ti
e T L P ey LB G
Edited WG. Nickless; Elsevier Publishing Company, Amsterdam — London — New York;
Copyright 1968; Chapter 19.
In certain embodiments, the TMS catalyst may include a total of at least 0.4 grams,

at least 0.5 grams, at least 0.8 grams, or at least 0.99 grams of one or more transition metal

47



10

15

20

25

30

atomc ratio of c toais in arange fromO0.0001 to 1,
0.1 to 0.8, or 0.3 to 0.5. In sone enbodi nents, the
WO eas®sd3don metal is iron. I n sone enbodi nent SPCT/HR200MB12222

catal yst may include general |y known al kali and/or
sulfidtes] rien grasmet datalyst alsgarteimenbodimeniss the TMS eatalyst apgrer gram of

agfﬁ&eﬂ{p? gq;aébar %R{‘gfogﬁg)*(%f% g%}iﬁrg%gtég@ﬂ,i&s iKG 4 from 0.4-0.999

g@fls00.61089 banist & (.69.9 HragdCuo. 2S26.1 G o.7), and/or
coyotelte (NaFe 3S -(BbO"). In sone, enbodi nents, the
TVG Ehe mssqatalm i s 98¢ PHROrEsEioRmagial syltidesy Examples of

ber ef . .
B0 BRI GRS e s,
blagwbiteO(Feh AN 15@{3/00@&2) uasckimsvite (FbGsNaba v trgentopbigtlamditbods

descri bed herein. |In sone enpodi mezé'g ;{19) T .
(AgheaNySy), ivagrbrits (fadieas)iercplcoByye Austeagis rré&l\(glei%e

f i al
B3R, pititfRRhe (GIFEE ! JRURRY (CobRISHS oi@berlit A gFeSy)
cﬁmpfyfifer(ﬂﬂFéSh),Zﬁoib’tea(ﬁBS) Py @BaS,), Q)yﬂfhomea(ﬁ? 86&3 @Goa to (f) 17)),
rans to 10 grans ort materia er rans o

h?%%@"“ﬂﬂ)é“%é‘?é?é@f"a s of support Pmterl alg t hat

may BesonREIntydidendtt Qhér mwmwsﬁcw&@ loHE 61 1Bt RelsRIoh metal

OXIdeS por ous carbon materi a zeol |tes or m xtures
sulfidesencombinat onwithrabiadii mesal(s, alkﬂelerefShcmtd@,szlm,$ompounds of

z%%%%&%?g{ﬁr alstbé/rgﬂéeﬁf nﬁ}dﬁ&é‘%ﬁgf }ga}nl soﬁ%o ! ttiogat eenrts represenpe% by the

géHele Ichélﬁrcsl%hﬁulam HU(S),, iz Which A RipRAeRS 81kafi ndtdlCalkfline-carth
m xtures thereof may contain one or nore tranS|t|o

metsl at ziger Wlirewssenisretranisition ragtrldirom felupnng 9-40 of thedigriodic Table;

a%rqnﬁ s salﬁﬁ} f%\xrl gﬁég}l ¢ olg)e()rf attglbelg %Fa %an%@ %1'0% @8 tS‘E tSaOI‘ from 1 to 2. An

oxi des,; or mXxtur
atohe¢ 66 of 2o 8¢ iravangdiroimi @01 16 ay0.ditd DI8act o.emo 0A. In some
portion of the alkali netal(s) conponent
elabwmen@,@airﬁwm BeEL IS iE¥ponent ,  zi nc conmponent
and/ [ i :
Corrpg{]eﬂ%eo&ﬁﬁ dﬁ{el lﬁ%?éhca{vfzﬁy %ngi&%tm ngi} 1?%5@40%%1%Hﬂlyq&own alkali
agtitradkaiimpiearth h&tabs’/&s:mtﬂometahsdﬁdns pjfm; wsampleplestonito K;Fe 0S14),

t d table |
o WS SFEIBbaNE FRe N B, OREURBIES al yor
PTG AP0 g iy o
TVR3catglys tinalodss ba.@m;e wepaatd most. BArtdpitd prepm_cc&rai situ may be
eEr Pl P retieronls. QIR bl PRl By ey by wsed asa
rtal?& 1ﬁhthJd¥%e§@fb%HY1§1telﬂ hat includes alkali

rreta (s), alkaline-earth netal (s), zinc, conpounds of
zi ncln @mqnmhqdnre@ts,ﬁbfr EMIS m%lysm mqyrletpiadee@ st AP gramep, at most 15
suf ficient

e e b, P B bt Qiog? ebetief B 10 Elune S TS Sttt

TOhicAIB), UBTEMS-cataliRt Rds fEcth DA as etms, O@Qb@mmolgramﬁeﬂ @001 grams to
oxal ate(s) Colums 1-2 netal acetate(s), zinc

1@ grapsrafseppoz m@tea@meaﬂ @0 grasof dheal MSecatadyst.nFExaroples of support
t to f t
g a8 et S Bk B FRlsScere B s RRRA TR, pogous carbon

miarials, 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@2a0sopsnat ure rangi ng from 300- 1000 0C, 500- 8ROT/0820040042222

600-700. 0C to forma transiti on met al oxide/netal salt
bimsiglli alkalrmetalrtamsition seetalstbiides,higher yaleage tansition metak slfides,

ERYSSEREARGLAR, W ABNSRHET, SN MR LRRERS gcion

paeiohof thedlletli methl(sveongtoaestudlkalineesrrtht metpl( H\codpoaent, zinc
excess anmpunt of h en t he tr S|tion nmet al

PO BT SR LA FBh i OGS SRR oD SR W S catalyst

mhy; 1%@01?1@%0@fm&1@s 4@ kb%‘ﬁtsastaﬁ ahfbﬁpﬁd’u@@élh st d\{TE(StQietectable by x-

oxi de/netal salt nix ure to produce a re
rayrthﬁratrﬁdmmemQMS d that includes elenental transition

t . addi ti .
{enp bt P SO 8T oy BRLInE Herigls GOV S Gangtor mixtures of
c@f@l@llﬁletﬂéhf&llesmfm @tal@hdw Mpdticld bizddf MRRosta0® X2adost 10°

MPa. It should be understood that reduction t| nme,
Ay ataoostd A0 the wp et mosirdd A.shi Iecumabnragﬁcer, dreitinge siasof the crystalline

pRERSEE et PRSI B e e dBA T & 7 often

changae TMS édtdly& tha idheded ARl th&al(Bsakaiet dafth $RdtAe) Sfnc,
transition metal oxide. The reduced internmediate solid

cqraRoundp o5 ERe B mpsaeRhersol bay paptparcd wcmngmgaa swiifigipafipmount of
dé'hq%\r%d\%att&bghgﬁ%?éﬂ{e %f:ﬁ a tEhSi c}fogﬂ#gtgldoﬂn S%@gsllr%& Gmount of
Cekmmsl 12 mJBBiD cBhnae(s)y @mﬂdrﬁﬂmm mheahl oxalatads), Calnelder -Dhaktal
re. co ounds of sulfur, mxture at a rate to
QR b PINE KRN NSO RGeS il Xalfee, - OF BercfEtes dherent t fym a wet
pashe- pid \k}&g}amean H&Cdr e é%fnﬁéﬂét(ﬁébﬂﬁ&n%b?@@%to‘?%o 250 °C to

pr ovi des | ssi pate t

fogmnl o twarisimininoetal oTchﬂza/xdailtI mighireca Yhe tredsititen methlentdssali mixtae may be <

fGtd AERRASTL Sol DU 0850 3bofbe! E7%400t89 09500300 °C to form a
trdnRi sieth M &:N8e/Rlclal &I nliRSréd DR thdrRBioh 38 i dyhéldaliOixture

bet ween 100-500 0C, 150-400 0C5 or 200-300 OC. In some
meyrbe akactedtvaith hysgogein|teéorm ¢ edvad lamimodlat@wbbd}e%e 8idifien of

ounds ude ut, are no mted t.o, dr oge
ng P RRRET e PR gPL hoR g Bt lS Gyt an sk iHsg ffunt of
hd#b$dir to Gl paidids nidy dxadig@etal M Arikof:. MY E@Y8endnBPbe added over
mol e% 5-50 nol e% 10-30 nol e% based on the noles of

18P baws o1 20-4fdodrs to theransition raeial aside/meigl seltomipgtizg) to produce a

d
R gL S8 gef b Re b bhA BN Ui g aicon
may ¥t pedorniddent b espdratag: oistI00e0y8Y-406 °Cner BPe300edd, ¥ind a total
heat ed to a final tenperature_of 200-500 0C, 250- 450
prgesurgel Kb ¥Fe. bicl4MPanar h-47 AdRe. ot shawld be waderstood that reduction

tntn@ %Q@tﬁ'ﬁi%lﬁp{{%ﬁagellﬁ[&ﬂ)ﬁtof }?d?ﬁﬂ{tgi% pr%%ﬁﬁtofgemg{éﬁag,od[ng/or flow

ast 1 enper
ramacbﬁl‘bdudm@gafsonedlﬁ) Ihqwrcs the]iﬁ)tehmuhaie s8lidiz ltblfl:en changid felative to the

s. After heating to the Iey furizing
ﬁl&qﬁnaﬁ thélwfp%f edriEansiting magtal okl %@ ¢d misrmgdiateyejid may,

PRSP N A A

cat aTl;mtedﬁwdnmEhaedmtx solicemaibe 1mmrﬁm1tallz}eazﬂde@tcﬂi lycstt(fmxample

1§ icoeRinB o i 85 s g deare Sperbosih o4 i miure at
ratE@TonfolRRE Evd?ﬁ‘tld?lf otqleﬁtoe}ﬂdtb%ddcﬁgn 895348 Athe (lIBEn SXAML G de any

pent ane, hept ane,
suitable diluent that prov1des 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 powdered using standard techniques. In sone
\N@mhbmmﬁﬂhts the catalyst is an inorganic sal PCT/US2004/042222

cataly The anion of the inorganic salt catal yst may

Ay encw@ SaerePﬁleéh%b@h@% F56a ﬁtﬁtrﬂaﬂloas gheti least O Yurrrd lea@trISO °C,
st scapiog ror CUEA Sl Lol
beivkal 10078001C, 104400 &6, orad 0300 °ﬁBtIaIsommedflb§d1|n8dnl®athe diluent is

al kal i

VI G R ka'gipowﬁsnla@lg tb?e? Riginot fiigf o, Bydrogen sulfide
aIRD’Jrl%T{@iseSAn Bhkaltiores 1%%; g,ﬁ/o?Eﬁ ff&’stlﬁﬁ‘yr ¢ from 1-100

i ne-earth neta rOXI I ne-ear
mhye(%, i2e@BEmokk -5 meeba% H Orat mblea(mbdml, onaﬂhk aiolesa}feiaﬂmrhns 1-2

B S O ST - Ve

inte@MmBBbRSs01id hé Ble NS RANd e A (Rl P bMYAL ﬂ’fé ’res%[tm@ i€ §nay be
thereof. Inorganic salt catalysts inciude, but are not

lnmremen‘@&lyth@ated‘tm tinalsemperatiagp 2OHYOCHIRAS50-450 °C, or 300-400 °C and

m%%%%gv mmtﬁgﬁ%k@%&i K@g@%ms or at least 10 hours.

T R CiRip eﬁtmm%ﬁmeurs 10 hours, 5 hours, or 1.5 hours.
C]—IZCsC]—Imxed with a m xture of

Aﬂgd@az%@@@e zleygedgul K FrEERRE 003 e MRE@IBZ OB ent/catalyst mixture

%@%@%e&é@%@%&“&ﬁ@@%% "R o

fabifibdtR B3 08 Zm%taﬁ&%&@%ﬂa&?m sulfurized catalyst may be
K2CO3ZCaCOBZCs2CO3; K2C( V
lsw@éxsv R}g@weesfm@@mowh (m)ﬂze M%eauwg Hangapd techpiguesfand

f 3 ﬂ)v&sﬁ’(ﬂ'ﬁng ool (diiy %%maﬁlggz%ﬁane heptane, or

|norgan| C sa t catal yst contarns at nost
heynagygo patducoth: TMS04talystariEhe TviSattaiyasinad bd pogtans usihg standard
[.ithium cal culated as the WBI ght of lithium per gram
teMIqULSr gani ¢ salt catal yst.” The inorganic salt

cat g,
oL AR QUBGAIAN ol S Monor

inQrgamiQGalt Oat@l(mtlm@r mntudofan lmqrgammommlmdl &t engais compound, or

mﬁ?rg? {bg{eof | Jll;fl i u H.% {n ]lél %ﬁzgl %gﬁqr]gogaéq:st alkali metal

hy@ad:adessAlkaln ﬁieuﬂl ﬂ?d&{é@ AkalBER] AhkdRk Ialmtxﬁétars@ﬂﬁc&st ;h@éh metal
include an alkali netal with an atomic nunber of

acplatest alliali magal exalees alkaliinectdffompated, Rikali mﬁéalanyruvatﬂsmgkaime -earth

f |l e | kal i L _havin .
m@tapé%‘&or%g%ggﬁfé%glr -e%%’tga e"ilﬁthlyéroxm%_s[ anaehng oeﬁgh g}?&% W%%qssigkahne-
eatth nhdlalaniiasy elkﬁlimdith]mét@l slilfidel; Adkalthefeartdindlal Acét@ted, alkaline-

when the jnorganic salt catal yst has two or nore

cagieaqtal oralatassalkelbe-cathmsial fornpaies, Alkplipmeasthomptal pyruvates, or
%%94% feofBY include salts of sodium potassium and
rdiumwith the ratio of sodiumto potassium being

i n dnogagie shit oaulsty ﬂﬁ;ludehbutraaé heét livhitesiod] miRtines bfibi di um
fromQ. and the ratio

NSRS obE KSR s Na@kawg@% SO KCECHAE:
szglg@um L@ﬁ’@bg N 26‘?K2C5‘/R5@69,' KalfebY/KEREBYKBiconc! udes
LiHCO3;/KHCO3/Rb,CO3; KOH/RbOH/CsOH mixed with a mixture of
K,CO3/RbyCO3/Cs,CO3; KoCO3/CaCO3; KoCO3/MgCOs3; Cs,C0O3/CaCO;; Cs,CO3/Ca0;
NayCO3/Ca(OH),; KH/CsCO3; KOCHO/Ca0O; CsOCHO/CaCO3; CsOCHO/Ca(OCHO),;
NaNH»/K,CO3/Rb,0; K,CO3/CaCOs3/RbyCOs; KoCO3/CaCO3/CsyCOs;
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potassiumsalt with the atomc ratio of sodiumto
potassiumbeing in a range from0.1 to 4. In sone
weredsaeasent s, an i norganic salt catal yst al so PeUDUSINE$042222

tals fro 10 of the Periodic Table,
A ea0 B HT e ByiCaas ot €6l DT maepathdumisture of
om Colunmm 6 of the Periodic Tabl e,
%—g%g}rbﬁggg?fs%ng ‘als from Colum 6 of the Periodic

Tabl dn same ainkodinests; theneaganid/bilodsalysteon@dsummss0.00001 grams,
but are not ted t i ron,, ruthenium

a'&ﬁ%'aﬁu(?&“ogmﬁlﬁc%a‘f ok b A s gt 5 it wight of lthium,
pRf Sral03f ihé r%hﬁl@ dalt eatal%tr AHe YRroARE Xatifj@ﬂél%t h%E 1fx Q&Q@ k&Bodiments,

In sone enbodi ments, "th elnorganlc sal t~ cat al
frome 0 lgm butlless. thargﬂﬁﬂrgramﬁr, 0®020@N 140. gﬁhgmmst oﬂhﬁ@QOl -0.0001 grams

i.cke | t { {
B it Lo B s i Bt Cugt et i Qoitotdeus Yelcriatish
et all ete smbb@McaRl A HDrehn? ARAQL spﬁ‘k}iﬂ@s de & méBRlkali

Periodic Table. Metals from Col um 13 incl ude, but are )
npegal spltsthpleidclude a atkel mptal arlﬂmnﬂrwnlq\mwbqr of & ln@st 11. An atomic

raet ?I;ED agleai’l%? OI}getaéﬁ‘a(v ox'nda §151ﬁ nel L )?F atele?s ? elkgh megl having an

aainwmamrrbxog@e@ter théh th sorhB @mbb @ittty & isal rbngéeﬂr@hrosrt to 10, 0.2 to
in cert ai n enbodi ments, free of or substantiall

65 9’@033 &1 4 PR shedaprggnicisalt caigkyiias twser Rorgxplical metahe For example,
t@brgaﬁé%ﬁk&fy@%ﬁ% A% ugl? r%glg o5t sngﬁﬂp tag%@rgg ?ndd%@%lum with the

r&icedfsodiunbor mitasivanittisg o mhﬁﬁrom&hﬂéh’&llelrﬁkﬁmf sbdim to rubidium
er gram of i nporganic salt

i nor.gani ¢ salt nt ai n, a
bgime 4N § &30 o 6 lgév éﬁg thegaho @ @%ﬁrﬁm tp yhsh @rzagv@n@]zn a range from
- 0U-8 " aifdfhe? eQQQ@é t? Qﬁc%'ﬁ'f’t cgfalys"fqnchﬂ!eé 4€Sdiui)s Fllt and a
conpositions th ornr asses at” tenperatures o
pbaastm35I0 wilB, thoatoatic ratistof i&ﬁ@m&@pota)ssﬂnﬁ\hemgan Iadsnged)om 0.1to4.

Br nst ed- L d
nor G EabedRer yCiohy skt BraRm At Bende Sealdian

CopGhiy 81¥@§fth’éqfer18&1%%b% cAmpRBHE SEmBARURAS M VolGARLS-10 of the
conponent of the catal yst may be combi ned using

Peti dé“abllemmrab@rqreé}@mrqm eof (Hed%erledmﬁalbb; compdyndg of metals from

d/o I n_other .enbqdi ts, inorgani .
R0k oP s "hbies b pRRHRE R0 VEFRES fipey CbERSB 0 inotuce,
buBdre holimAeStél, irah) rathehidiad) c6baQ b Ebkd]l. Metdle fi®hPOolumn 6 include,
I nor gani c. conposrtlon/solvent m xture. The sol vent may
bytearg aptoimiedior ﬁlgogmama@brbé@wm &t tupgsterc injogreesmbagliments, the
t t
B R iR 6158 e Bt VR0 4 Rl Rangy, ik per gram

of Bloadayiiut salyitabgt.i ncor por at ed |nto a support to forma
supported . inorganic salt cataly

suppét @%‘tarrh@rlb%meﬁtaxt @ HIOTEARC raﬂtrﬁara@@t @léo lrzthd@é metatoxides from
cﬁm&ggt 18 %&/bf‘@b df% of TRIBESIHT ML IRterdid 'é‘h«lmér&é:lgqnclude,

cite, umna germani a, 1ron oxl
bo’o<ard aot lahited m(b(den o€ aldminum oXodéimidng emgyle@ofﬁ éetal éidks include

Xture hereof. |In saq enbodi nents, an : _inorganic
jyip oxige K RaETNE RN (1%953/ elciam xled6a %fahgmnum oxide
(&8&)&5’.‘“5 6-10 netal may be

The inorganic salt catalyst is, in certain embodiments, free of or substantially free

of Lewis acids (for example, BCl3, AlCl3, and SOs), Brensted-Lowry acids (for example,
H;0", H,S04, HCL, and HNOs3), glass-forming compositioné (for example, borates and

silicates), and halides. The inorganic salt may contain, per gram of inorganic salt catalyst:
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i npregnated in the support. Alternatively, inorganic
salts may be nelted or softened with heat and forced

WO pooafoci30e onto a nmetal support or netal oxi dePGUPRZING/042222
to forma supported ! inorgani c salt catal

t. A
from O gramsdo L grams; GBPPU L0k gramse o %P%QI-Q-@ gamsypf: a) halides;

. il o(.
O T TP BN oD R Al o B AP e 00 Cs
Leosssacids; dy Bemsted-diovey iatids e ef atisuyestthatsfuct ure. The

i norgani.c sal.t catal yst beco di sordered w.t hout
a su £ JHeENC ?ﬂitdﬁ’&é%t Hlag’g%ﬁ%%ﬁaﬁ GG R WﬁlPléfl“eS- For
eihheut idgee %ngiltitdfggcépéorﬁﬁlﬁleﬁtadﬂtﬁe cmg?ttéﬁaggﬁ QM dP¥sing

theory, 1t 1s b eved that the inorga
stadat yekingeccbnizses (fooederde) nfitholy dodjor phberiding}. ainosker

between ions in the lattice of the.inorganic salt
cphpdifiyts isbiseomnesitions fegfielvaf & AndLart(is eeamele, water or a
sGikdbHEorbBaE sANEHiPo Bri % iRGEMiS OShF&sitH soOMRIIRABre. The solvent

through the inorganic salt "catal yst instead of across
maydegembvasiauspfg standaidwspgation teshiifuesad prodsice tHeanomgatic salt

otf tthe crude feed and/or hydrogen source through the
c?ﬁlé'ﬁgani c salt often results in an increase in the

cont &¢édnerBb RBMBEL IREIbahRdSalt G tHAHoPgmR §alt%fai’5lAs‘;{] glay be

.and the_ crude feed and/or the hydrogen source.
incamosatedinta sEPOECe ifoTen apEwosad norganicawltioatalyst. aFxamples of

o) nj a | .yst. oft.en increase the .
s{pt S MRH RO R s Y o PR E B0 ol 7 st
oRide/ tithniookeided hgdrotaldige aluiig, @edn @2 NGA okidePhiolRa lokidSzinc

in the ¢rude product relative to the same properties

o¥ile; g meyp @Eide caimany oxidge Andmiipes theetodah sonemembodiments, an

. m. ' I L]kt ,

PGSl FpRSTS R NOPORIE i REITRAR L may o

impregetabindhe tuppbtty Aleastivelypinbrgagichalis maff AP nieitet oflsoftened with
or

vi sual. i nspectjon, x-ray, diffraction nethods,
e B0 FapS O REnd B P MeHLRRRR B meORge AR P ferm a supported

A aclflchilyses of catalysts i's described in U.S.

Patent Nos. "4,626,412 to Ebner et al.; 5,039,489 to
A eadstrueturedt the mprganieshltic@Blysd typiatly be¢onads noAhdiAPgenous,

system be .obtained from M thra Technol ogi es
pplr ., ct e o deepnined iotpergibe gt g § Graptiaiyragange when loss
oPSHIECSIIBA ih FhetataByiP Sti@diiee Tha MRodni O8IZRatBRP ndG become

50-500 0C, or 60- 400 OC, at a heating rate in"a range

disergdgsed ovioupcsubstantial-chengrGn canyposition (fonexamnle,rwithauainge
fr. t X, 10 tors...The te rat yr e .
oAbkl Ak o Rob L oS, R P58 BB lppsani s

cadly$thecmesiisaleree (1abbild) evhen disgaRbsbatwbdn i6a$ B 6 lattice of the
.increases, Igas_ em ssion_fromthe inorganic salt
inggganjosait cpialyiveingizate ATthg igfliedisigncesdaasasenmeruds fledand/or a

the i . - oo .
by Ot &g AR RAnGaed Bl S R barh O OG0 3R of v the
sirfaee ebthe ifdrgartie saiecatdlyte Paimeatios bf @8 ciutfelfet dndror (§Hagen source

increase) in gas evolutjon fromthe inorganic salt
theqiel the morganigesall oftep resulty by ingees 1n hagentagting area between the

A B e Ol Rk AT Bl Bl SO Y Bh s
carftacting bteadnd/as réhcidvityt drea bfithe frngamicaltcatifsalnggtoften 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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may be detected over a range of tenperatures as
determ ned using TAP. The tenperature or the
wo emppesabure range is referred to as the "TAP PCT/US2004/042222

t rature”. The ini.tial tenperature of_ the

mobi]Ra Hey, P 0¢ armiBediEies PScoachefnéominondacieneuransnt
nRthddBer A Ph e t

[ n} | ection exh?’bﬁ?@éil{g)g@{}grggﬁ %lffg%ﬁto ﬁc%e?%q%ss%%mbmatmm

thetdofabl e for contact with a crude feed is in a TAP

te at r e,from1l 00-500. 0C, or
oo TR T RS g B D G i i dbarbed in U, Pater
Nbang@ze‘ 4121 30 PRQ1.05039 135 R B 1ea iR LITBHISS 2(?1 386 gﬂ)‘ner et al.

n$05| tions of suitable inorganic salt catalysts
AP Bysterp asnyi b‘i’fqbéﬁmf?ddﬁi@n MmmagwcmﬂégceﬁﬂoleVAM1ssour1 U.S.A.). The

Iure nitude of the i o o
TR R S Qo PurRn M iRl e dibrt 25 il Cot-360 °C; or 60-
4000, cak lh@a”ur@f raiehﬁ aQadiRfrdth 10150 PR bt Q@M@SC' $hPat GrWe{@h in a range

structu I'n_a, highly ordered crystal structure, the
frpegnl éé?t |t@|1e?él%r oy e’ﬂ@r‘tampsiraturgmawera@ls@cnmrédnd/annhcrease asa

ases i.nati
lcdilEer eéfmﬂ% r omﬂf% &g%r?[ﬁlg% glf%ler orgarp%galh%q?agbsé ﬁ%cf‘a‘?ei > B Frission
from th®imdrdweid salt chialyat iilrﬁéﬁsdl%ﬂe@xﬁﬂh)éﬁa% aF gasks et $ddve frOMShe
are not ass?m ated to _each other as strongly as ions
mPFgaalorﬁaB Riplyst mweludg carbgr memoxide, rerhnnediopde hydragae, water, or
a
mE)@%IE Fﬂgg%tf 5 ¥ ?gfe' S@ﬁfﬁ’g r?i %%Ch]ec{?qulﬁgct o§1 é&%%%fn%%eage in 883, er:,xolu‘uon
framdhes oogenadaticgtatyat 1sskteutetiU$ eonsai&ﬁbdttb b8 thetetipaatire ¥t which the
ons and(y as r e%g%(a froma disordered
1“8?%?§’t°a§la]§f’?tﬁ SUR Oings ty greater than a quantity
of I NPnRNMUAIHESS, raﬁlu?f?e%ﬁgn fcﬁ%ﬁhﬁecﬁ%&tﬁ&{n ﬁfeqﬁ&%gmc salt catalyst
stal structure at a selected tenpérature
m@)"rg@ dﬂn@ﬁd sycra rheget Ofdémmrsml aatdletmnmkd ullsnag Tiadh. gﬂm temperature

or‘;tg enfidlal Sft ”al)! S Ser % rag&q %{in Cto
o 6@ 5& ES? 1 'S a8 &11'-}3 e oingiial tepaperature
ofdhé fittle Yo geQieterflidetl ersﬁ@m@ isSefeRel RPaC@b eﬁlﬁrﬁﬁltuﬁf TAP

In a Crrethod a sanple may be heated to a first
tempeigRIat ur e, cool ed to roomt enperature, and t hen

heat @%ﬁe@mﬁg& ggsdinhle e;[ﬁ%nt%d i)g grpozgf%ﬁ? g{lt?/ %1 lysts sult%bltet}gr contact

fir eat1ng generally are r

wﬁ]mh caidedebdimies TARdERperaly/ RRke 866h TOEYCIDOT, DEO-500 °C, or 300-400
resentative of the heat of dissociations. For ‘

Qex galy, g AR teppsratre ds Medengs fremy30Ag 081 Ca Ilm‘éﬁrm or
P30 TSRS AR5 LR Oy o

inflentionsy Hubhet dlﬁadenh’QAE ye:rhperanfbst he second heati ng

cor spond t B‘E% heat of SSOCI ation of the sanp
etfP%ﬁ?éﬁu ¢ Bhine ﬂ%l@i@ntl teHen prsgeiatsd Wittihe e@mdsgas may be

anVi‘ﬁﬁ@atiUnd&ftﬁéjoﬂa&l %ft%gﬁﬂélﬁg iPL ¢ n% QGrdchn@ fid llﬁgfll&ro?dered crystal

becone di sordere e tenperature I ncrea
stdoiuie; thet ihe pECleaned geaemlly tighthy agspainteidf dndntleaefofienst folecules,

t he es t o rs when nol ecul es and/or atons in
EaseSe PR TR0 B Hr 8 oD B BGSAh@Are Herey Uhat s more
heﬁﬁ ”Bf«‘ﬁ AlsHiaBr RSy A IR EctAN {0A8 af Mot BRGciafa Y géc% othd? a§ thgngly as

mbodi ments, the heat/cool transition o e inorganicC
lomnta h:étlﬁ b;@tedaufysllalsstruvtsre aDmeatnghe kmfwet mamscaialroﬁsletmﬁtergy is
ectc?gl usin g DSC. .Th r&t/)er atu or
generally requlre 0 refeasey ions, molecu es or gases rom 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

wWey@bmedssd referred to as "DSC tenperature”. TheCT/OS84/042222

ge duri nq% a )
denstandics eps el eagedh{rpsya highly

DSC tenperature of the tenperature ran
SR HBIATK gre@ipe than; ATRER

t r . ' j alt catal yst may
Oexﬁéldbclgfg?% Sﬁggﬁlﬁﬁﬁtgﬁglﬁﬂeggl %\tﬁrreznge bet ween 200-500

0C, Rb®nakbEmbddiments,30eati 60di6Ociatinn afithierinoigamnic cals edthlyst may be
hat cont ai ns. i nQrgani al.t rticles that are a o
O‘kgsgrvaefigl@ é|r@a%5%@3ﬁe§3%%ﬂﬁ St gﬁeaamgﬁatﬁ@r gpolingaajsedl 0 °C, as
dASSPRLPhERL MatherddiRl Et%.ﬁﬁin? ReLFRRErIH h PBEMIEA Wsample may be
heati ng cycle may be relalively narrow. In an
héatest tgarfirst temiperatae,adopked to henm teorpesdtws, ambthgaheateds@abdcond time.

TR toeee Jutite e BeeliBE PRI HGHE "ehieBhibte o itaged
wates 8RB IMRAL bRPmBY BbEbe RYrebhtatRlediritlchaat B @8thciafiBns. For

absence of peaks in a DSC spectrumindicates that the
exsaptle,dosily ohservad boatof dryingpeameish enhydrated kample amryegenerally

of R PaaR S0 DMy SRRt 08138 pn d e TP Ot B eG dutbng the
ccgdl‘ﬁg @SclRAN HRER_EINMheatiSe BAPRPSREO Ne Rat bP ﬁis%ﬁba_ttio:ﬁltosﬁgaf sample.

f an inorganic salt mxture increases, the abi
t he fhilsat tansition’r refeas 1o the poickss thatdours avhse widerefumdlecules and/or

duri.ng heat i decr.eases. epei ty of .an i norgani
i oo fEF HRaetey VR o relalde detetset fig ne the DSC
araddfsisO NE oo NMrAkk@i dFP$eF a6 thd 90 c&s8 tHa® BEcuh (vherd ARIdcBles and/or atoms
ionic radii, the ability of a cation to share
ingf| BICHBH Beaegier ok iomogeraup sdpn Hthti tagpenaiioe deareaseaduwing the DSC
: & L.dj . rrespondi. n 1L 0N i NCteases
R R T e
odoQk aver AgANgs of esuhelsuien tHat gleelctdctidaisingM$C atThé atpeyure or «
forces between the cation and the anion if the_ anion _
tepperatyfg ranep at whichithe hag ransition efrthe Hosganiq saliatalyst occurs during a
P ERhEPRIE B LRIl g A DY O Rt IBETLEDSC temperature of
thiiterhperatuced rapge duritigesssecond heatisgatyclé shafeped tpssatke &mhimum DSC
I ncr eas,ed_gﬁlr.ea under the DSC cur ve%l. M xt ures {t hat
tepiperafie - c e BRLaicoAlt Ayt mane b ahpatinsiipn yarangs hetween
2@C56Y @, Ranspatl ehsoigd &f.ger ionic radii, and thus
acidity of the inorganic salt m xture increases with
decrlaawiingrgesitisdhthat eadains inbrganexsaltphdiclasdmtact a slatively

PN O e
setiifigeatife BYAQE HES be REIL@RARIE Harfantd 4d ﬁ%r%é&ig%ﬁ%ctﬁ’tﬁglg%at contains

. coke relative to contact of the crude 1
inpiegrig ek paigles én & relathuslpransionsegentousrmixhoe. ghaslmps af the peak

oSS O PR 4o e SisePRT b8 et 10 T b8Pty bypad. An
aRénc@ s padld/if b DSTK §pecGmandiCaed Met thotat dddstdt sbsBrsiUelease heat

.yield of the process. |In certain enbodi nents, the
injthesegariddeapratisaiaagy.sbackenf 4 heet wansitiongeperaliy inglicates that the

sthBRROBANE 38 S A DL PSR Seper atur e for each of

€ 1 norganit sa nay tHehed. The mi ni num DSC

t enpas Aéiogeneity bithe ipBAICLRBI 6n SRk ank@dal BturB®reases, the ability
be. bel ow t he m ni num DSC tenperature of at |east one

ofghe mipdureds repasin @ splid and/era sesniliguid Wering Beajingidecreases.
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@ a00506@0®. Pot assi um car bonat e and cesi um car POTYEEI04/042222
exhi bit DSC tenperatures greater than 500 0C. A
demiiravifhp cosEreinnanian Hicjessesandiths 1ddity ¢fdbe corresponding anion

@ﬁ{)&gg;r %&’E Eageﬂl{khcﬁ“ 1 1rﬁfl %%rgs %Osgla(i)l%r oéﬂ: 21 reﬁ%’cs in higher

tenpera et ween
St die apactateUdbrred betdteeh @rstatiomendthe l‘ahmnllflme gafvnds 8 &btdsbase.
and the DSC tenperature of C%'he i nor |c sal t
Tbgpmhyrsllnterpgyc ke dorceshigne jor qg,hgat&fantsﬁ]@n temperatures

14538¢ YRl Bpdne RO RLETRIIR o il B e SR Tt 3ok and
icadaaéd/ata mmder e ]DﬁCa:ur\&Dlngﬁlummtm acdii® @Gpnawith tell ionic radii
enper at.yre of the i d| vi dual salt be at X .
tqngde be Bl el b catiget oSt B« '%@Fﬁ% ity gfithe inorganic
AP BlRlindBAks NA% RorbAln SBABAICHRG | PORSLAII, %oﬂﬁ&t"éﬁ%"&rude feed
150- 500 O0C, 200-450 O0C,~ or 300-400 OC, and does not

wmrhcbeh}gloog;tacsoumem thiepoesancet df@senargampe rraxmlreethat mmludmﬂythmm
can be u ed t.0. cat.al

cm% te{gl]‘ss g%gﬁogpc%fzrﬁm aﬂlﬂa%t}% %qn?é o niée, re atlve to contact of the

cRREBARIWitPA Ry db8én &6edEh the ﬁréélé‘ﬁ@e befthhotfnid @licSalyst that
products. In certain enbodinents, the inorganic salt

méndels yafionsaitheadardsi toniguada alpadithiony Ehs ability te éibhabif generation of

indi vj dual atin of t he
S e e R G LR A
200- 60O8krfin erdb8timhsOhe 1riUr%1 ahDsatidtdfst may include two or more
~_Increasedconductivity of the inorganic salt catal ?/
inosgagéehuial wnanmnmﬂa%/@ derpperethee fgneachof die ingrganis salts may be
SLOAET, Sr2 RS PR NP TSl s pe et
tl&tmﬂnrh@mGIS(C eperatterof at hbaﬂ onbef theripapadiv Ifr&ataifsam'lndhe inorganic

ionic conductivity of a sing 0 nent of the
salhesigfasti Eoseiamplethe wgfgaer?a%% @%‘falyngmms ICHRE ROFASHiP Ry caghonate

&‘95551@5‘ l::%}%éﬁi V\% e c%&%%&sﬁ& BRRo A G gﬁlﬁb
aw. =I'R, ere I's voltage, /is current,
tengwiraties geeateT thanesd lj’Ce A K@C@alﬂbfﬂmd Cszﬂ(lg,yqatailjﬂse eXhlbltS aDSC

|nor ani.c salt cat y be placed in a quartz
WWPﬁ@WW?é@%?g& exanpl e, copper wires or

pl at iR NMESimERALB TP i ?eaae@@ ﬁla%e %Etwééﬁtthe DSC temperature
inmrersed in the inorganic salt cataly
of atHeashonecofithe moggani esalts had the:@S(E)@mmeajunewf ﬂimfalggr%mc Salt catalyst.

FoC et B FAD Yostobesn Bl e MERRE1G i oG RAL MY et gnee from

39@@0@@ M6E BREetipkiatiird ofthd@she GtbriSIPQNBIatH Bt m¥9!Jead 8 range
fromsource 160 iS applied to wire 162 during heatin

g.
frome2(0e300 G, ngd therlPR@ teraprrguegriihe individpl salis maubg & least 500 °C
JTeasur gg §éc et er 166. Meter 166 may be, but is not
ff‘rﬁ“t)e ? a multinmeter or a Wheatstone bridge. As

sanplag 1ﬁ&§aﬂﬁe ssifegalystbatihasn JeyPesidsor DBT enipeith@)between 150-
W t hout deconposition occurring, the resistivity of

500/ 3C. 290158 °6h oub P-4 o 288 daescnat adese desparposition @hthess

temperaturleg 61n %ﬁglegnboﬁlmen?s ¢an 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
waeoeodiedsnyi ty after heating, cooling, and thenPtirasiongo42222
The difference in_ionic conductivities may indicate
conhetivieolcthy itosganig yalicaatal est &F genpeally aEribatad ¢o thalparticles in the

. C L f : o] ape : .

LY PR PSc! TOPIAR QUL GIRRE sy s

citeldbts Ghangthet 4 loniet temtpeeiitici thar the Sempdratare A edtfici@nicadodductivity
expected to be ginilar or the same 1f the formof the

of # sipglgisompentnt of thedngrganig salt caalysiahangss duri ng
e ot . : ng o
ot oS8 cduEE b A GRAAL hay b AellBl PO BB Ot’s aw:

=nike where, V 200806k, iceurrest, and RS0 rekihnae.cTo Asas@s ionic conductivity,
det er m',neci by passing the j.norganic salt.  catalyst
theriperggic salhediplyehmay bs lgeed impelintip vepasl witlh iy wass dpystample,
e B R g e, B S (Y Florganic
sdlt cptalgs. and catal yst particles may co-exist in the

mat r | . the ingrganic salt cat st. . The catal yst . .
par t PLFebis paghemitedd e Btirdiane ad S iq Ruesior mrimtraguctvity.
QURAY Vel 186 CBREBHnPsRERS 358 B1aPhbe Plack@aSE h&iRE 4ppRus Rhd heated

at nost 0.101 MPa, when heated t0 a tenperature of at
inceeagantgdlydo @desioad tampanasire.8Voltage, fremshurch 460 israpplied to wire 162

I norgani c | t tal yst transforns 0 first form
ABREAGERE 5P 5Bt tn SRRy MR 1L Y B e f meter 166,
Medraloy shayttie, B& i9 6ot liiRe SRS @ Athifi@EwT &f 2 WMheatktdRE BAREE As sample

salt catalyst is incapable of returning to the first
15§ bepontes {asp hpmogepganc(aer mabiehwitbeut dreapraspimaacgrsingt the

ks i i I anst oy irst ,
-retichty b AL 2R G0 B0 bad D Tyl S B e 66 stouwid
«incgkak@r mati on" tenperature. The defornation tenperature

may be a tenperature range or a single tenperature. In
cer t 5} IPnEnRbndingRts, at pleSTE temperatirg the mergapissgi sriglyst may

. - Lt r .
h§v'f%| d dlﬁf@lteﬁjt alc ek c&@?g%rrf;cg% Ili%ﬁﬁ% &LRYS hd ﬂ{egg{egt\?vﬁéf h’ghe difference

upon heating to a ‘enperat ur e
imieherovaductinities mpgriadivate tloft theryywdl strheturendithe thoedanic salt catalyst

[ [ t al l.ts., | di {s,
ke e B on Gifeind) shant (ER RS ins e sbiearsgar ferm)
dgdld Kealif@t Ti?@fbﬁicd&o&laﬁétﬁ«mﬁesgﬁie? ultgﬁdﬂgg Breteﬁﬁw&?{‘bqlfefsﬁmilar or the

The defornmation tenperature o e Tnorganic salt
sapag dlthesformdiof therigorgamic salireatelybictdiesneitchander dymingtheating.

deformation temperatuyres of the individual ingrganic

ot ChPECemEREERs e Fiofianis Tl fPELy Y s s B i a range of
162060 madrahy 80-508 nhitidus,br 30A/00mis Rk dsWeteBnied b9passing the
_above, the TAP and/or DSC tenperature. In sone
inorgsoth salwetalyst heoughgrgedhi @ asédve- catal yst is a |iquid

o R gty B AT e 0

afi EHPEK SVOPE, Asithlindrdhicsaltichiatygi sbfichgNigaidis ané aathlyst particles may
catalyst mxed with the crude feed may, in sone

cefpsdnrmmatrixalith Wotapiersak catplysk el erdsial shpardiplgs gnay, in some
obi8pch STRSHO BN ok SR ST A, o

moELe €0 If lekPd, Wher hearedtp haemiparainr<Dofgi dsast 300 °C, br @rmssk 800 °C, such

0. 0000001-0.2 grams, or_  0.0001-0,1 grans of inaqgrganic
thagthe IRAEHN galt Cﬁéqusé tapsfgmchromg e i §m & a pecond form. Upon

cooling of the inorganic salt catalyst to 20 °C, the second form of the inorganic salt

catalyst is incapable of returning to the first form of the inorganic salt catalyst. The
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insoluble in the crude feed (for exanple, fromO grams
to 0.05 grams, 0.000001-0.01 granms, or 0.00001-0.001
w@e@am6a3h9 i norgani ¢ salt catal yst per gram of PBeTIUS2004/042222

f eed t th TAP t t
ROt SRR 8l VAR PRAE T e QS (o Eecgudfprm i
réfg?s’cﬁfoeisgqm@deifd?&atﬁﬁg hlﬂg rQlfuré heheade@natiBn tela?pefd@l% AR a

t catal yst peo the Dooi peak in the x-ray
tepETtnierangeyor hsinginiempertirankh dereinresitwtlinents thegrartgfles of the

t he i.nor ani ¢ t I b t ted. P
ReamC RS HeBR ey S L b DRaTs B ing 5 Tefrumation
té?ﬁpetrzhﬁre' Uéﬁfvgﬁ‘l@'dﬁfo?ﬁ!aﬁorpﬁh élﬁ:ﬁéﬁﬁe of zihyRﬁ\Q\ﬁ’eelth(/Icfu@Vmorﬁgamc metal

diffraction, pea be nonitored and
sslp&adn n@mb emhe@meatsmnmymb @alégﬂtalwﬁtlerdudels twear more morgamc

SRR3R €0 Rt RSB Tha P Aloh BHPGha of e
lﬁ&g@ﬁé yaqaﬂ déte%sf A@RYrs, I soaie dnfiddaadits ffoal the Gafoahyisdn tefPEratures of

exanp Cq 3/ Rbi Cq 3/Cs2Cg 3 catalyst) that
th@ndwndﬁ@lmarga@lmr@etairsal@ed |norgan| c salt atons, the

S hap % rkati gmpocﬁﬁlex@ggﬁ F%él/gggg Sfier %}af { 1L %llq{? ﬁ%ﬂ%f)g %ernggguid at, or

aeesvd ﬂﬁmaﬂd/@r@$c Wat@tbaﬂhgﬁﬁndmba@mbﬁatthm@mrg&mc salt
X- ra{ diffraction_spectrum of the inorganic sa
y

catglys iy adigpigyorgesemaligaif ¥ dhomiimagy TAR ander Ia%ﬁ%ﬁ%w@aatwet Ht or
%gxéeixthé 1%(10 o’?ﬂ?'ﬁh@/ﬂr B@@%&b’&]ﬂﬁ%‘ SQuidldk SEmil F&il garill_? Salt

respondi n elnranlcs
chﬂalysfmmeel magh thé élfudaﬁdbd maysmesotnewmliodkmmti;lform a separate phase from

b 0 0C be, absent br oader, t
the g e honEnents, Bt i er i ShiscieR G akanst has
1@& shIBBMES ﬁtth'é &1 ORLIWoPOxHMple, AR DicPR th¥.5 $rBfs 0. @mwom 0.2

diffraction pattern of the individual inorganic salt
glmlys exH.000 1t-0. egdrarns Qféhgrgﬁrac S@iv\ﬁ@dmt ppegikm dicrudadeasiyapis

TR A g CRRLATDERELhsBR PBbs EwieBiliRbo o

g%ﬂsdar onocmca) ] nmmtg of M@Ega@d: dalilcaRly@i e Brae b@uderRed) 40 the
addition to linmting and/or inhibiting formation of

nyPingie dAt ISMPIRRIe ot al  product conposi tion incl udes,

b
05 ALy LA o D i

spainzosi the atoms of the gorganideltracdysct Aahabetdiehe Dom peak in the x-ray
non- condepsabl e hgdro rlion gaa%[ Cant r ol | h@gtg
SRRSHUELDRN BE BORMRTES Brsine Felaibrerdel g preRnis priteasticlps mpy be

I@t?rﬁ&’cﬁc‘l bﬁ&kpﬁ{tﬁé R. r@ﬁlfﬁﬁc@i@i{ Q@pr@sehp&ﬁjereﬁf QA Y thhe morganlc

wer than predicted coke content. Conparison of
shiCRutglgstt émpowderwanay diffractiondehs Dvmypeak mawbc meaesret] @Mb dle spacing
ranked based .on

e R 3 HEROCBAE SR SBRYG L1 GPHADS Sjebly ordered

RESalCHGHR, %fsh%eLB?Qhé’\DngRz}RQS IRRehafro®, TREMIPREMic salt
e than a crude with content "of 0.001 grans of

cmmé@r grapleod Ka@@dgbz(tﬁ)é@@@&htca@b’dt) ¢hay d@gamymndgmlywrdered

RO P e Arvabcal s bie pesk iy pErETReSbith A ey sk

nhdyebel BSInE UEo aereinginé ifaneldiasrdedeansritie sdlt ﬂ@ﬂ@&hatngés diting
the catalyst during a reaction period may be at nost

hgatinggpmansay diffrastien sgecsmay diesinorgpnigsalhessalyst 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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0.03 grans of residue and/or coke per gram of
catalyst. In certain enbodi nents, the weight of
w0 e@sdes0and/ or coke deposited on the catal ystPCHUBIWO&042222

f 0.0001-0.1 0.001-0. ,
FETRIE AT i
di%@ié}?ﬁ%ﬁ@% b¥nk ril?cﬁvﬂ_fualriﬁéﬂgglgi@ sRIPHa9 exhBkGelaliPel§ Bhkr&vDoo; peaks

nts, contacting c trons are controlled such
at tieedanettempattufes0O15 grans, at nost 0.01 grans, at nost

0. 00 , ..at 0. 00 f is, f d ..
per GRRHLBE ceRERnBaNE PO 200 Y 4 Byitlof g fempositon
(alfh Hifhs [HE oAb ?fdﬂ%t:t) WiH&de :9RE T d Ao QUE@fdet B9 addition to limiting

conditions pfoducés a reduced quantity of coke and/or )
andés iichibiting fertiatien b6 byrpopdaatsi (The sdtalquRéuci nompesities inglvdes, but is

oduced b ting the crude feed in the. f
o R SR B R eh Bt hERERofhas make
upBk REmb OISt GRE tlfeoé}h@@%wﬂoﬁﬁct(‘aﬁﬂ ¢hd A@NSonddRabRAR ALY gases.

conditions may be controlled, in sonme enbodinments, | .
suc hCerttellingxomtagtingrofdidensda combination withdhe cagalgstglesgribed herein

t | t 0, . | t Q. t :
o8 5 R 3 BBl g
MIOTROEHHEdnt off VRid8 thides ARl \wlBw Budes G BOra@kedbased of thikidtendency to

grans, or 0.7-0.8 grans of_ the crude ﬁroduct Per }%ram
fogrn cekes dorfesamplesa proge ke MR eryters of Hdtgramgs of MCR per gram of
c en\\/vgﬁlﬁlb%%xﬁ%téa*r}‘a Gy ré E8& théh @cx{éﬁé’ %derméon\ﬁér{% Bré.001
mnimal” yie of residue and/or coke, if any, 1n the
grain e MUR gercirarml df evilet Mesacivaitiegdoraadesttyticalyehave IMER tceditents of

to comerci al _products vvlw m ni r@l Smount of
ateast §-Pe gramsrt MEReE grame pid1saqyariageditiie mbodi nent s,

- Per lglrsgme%fmb%ﬁﬁlg&x(t)% o sidhie BRREnt And/oBENTvonitht 85kitdd dn the

grans, at nost rans, at nost 0.03 grans, or at

catmgdt dOrifid a graatien pdriddneayx beaigtends€d grems.mivmrst @45 igeams, or at most  «

non- condensabl e drocarbons. .1 n so enmbodi nent.s
B e A A A R R
Wi re Qiudaror QoRSdPRAR 6 the @RrBRNEENE 2dHgR from 0.0001-0.1
hydr ocar bons per gram of crude feed is produced. )
gramst §.001-0.0§ geaneo ot 8O1 10:QP greme. {resaes embedimentss usedeatalyst is
rude feed flow, rate of,total .product.f , s
S DS o0 Sond bR S condions

ark Rektesfed sOBYthREat RESst 010N @rangs, BRiB4td.01 gadk) Rendsea.005 grams, or
nperatures. In sone enbodi nents,' control of the

t
attlgfl‘rﬁb 81088 grams of coke isclormedper@ipn gherudayrasaci draniching asyude feed

Bt ph i BRSO Bty of
ckeRMor edsiduy el agiento anghotityof colkearetaressdireabdiced iy theating the
contacting zone. In sgrr,e enbodi nents, the t%{?‘%&%t ure

ciuge fed it bR PEEERPTAGRENIRE FalBly Sk Ry 1BF pRgneg, ystguising the
. j 4 contacting zone is at, above, or
S%Tgﬁrzg)\?lv[ag{égé rgoeﬂémédgﬁber ature "Ti". In certain

enboTheenitting bendidorsanay bgcdneofled, at soree embedintents| $uell that, per

such_that the contacting zgne nperature i s below th
R ALAHCTASS, (bioE g BB af0H 04 REATH. il {70 ESgiarms, or af feast 0.9

! DiseBhbaten 18 ARG IBRbGuct. T TyPRYINBeHbeR 9.5-0.99
ofRE R A fep s SRR AR G RRAGIE b Auct Ty FRAID SR

gia@spe 64t Ugmmanat/ 7-0tShgrams of theronB@roduvpperagramet chule 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 nent, the contacting tenperature

may be controlled to be 370 0C, 380 0C, or 390 0OC
walewosge3dhe reacti on period when the m ni mum TRET/US2004/042222

temperature and/ gr m ni num DSC tenperature i s 400 0C
refineryt e eertaitbertPoimests, Po @rap of guds fsdr dipest Qriusramp.at most 0.1

controll r at j _ Bhovsd .
s T
conesmeRY 18 tndh eondesatde Apgrbearbbime Io comaetbndinieatsy &oat Qteel.2 grams,

may be controlled to be 450 0C 500 OC, or 550 O

0. 0011 erares. DR GHETBH: T WG9 R PR s REsADle
Jral enperature is 450 0OC.

1“@%%%?%@%ﬁ%ﬁg?ﬁgﬁggﬁgg%%?ﬁg%ggﬁg%rg?ure based on

cat aCystol i t@npeing zonesngmetitae, @t of opate BSTlow, rate of total

t enper at ur es y yield_.i nmroved, crude .produ
Dt dlop, B4E aadlhArgasE PEPATRESH o P ERBBIES destpela gy be
pe?f?)'ﬁ%e& & B2 de S8 E r&RE6N RANpEARRE NEARINE: @ASodiments, control of

ormation, or conbinations thereof. In certain
the mdnoyskirateretis the domtactiog gens wag h¢ perfarmstlpychagginge flow of a gaseous

conditioned prior to addition of the crude,feed. In
SIS ALY Bert s RESHR BF sTG RS hY Bt fF e sbfiynt of
hyldeSeeRBARR ein Ve dxlss headPorh @RContdRffE koRNi Ng the

inorganic salt catal yst may include heating the
i norlyasoine egaiodinents thestemperagure iin the cortapiitegone anayfbegontrolled

least 100 OC. at .Jeas 00_0C, . s 0C.:

suef R adcigprgcirsingh € Rl isth b5 b fePn Yol efperatre

“Iat @l Y&taid EmBodemeaht esmeadtdlgutpahtuad ismostrolkaiudthaathe
nost 200 OC, or at nost 100 OC. In_certainenbodi ments, .

coptasting serpatamperghire ischelaw Phermingmpmak k) tempegatyte Agdioa therpinimum
' s 50- 8 o .

O SRR, OB S0, HABIHOLE o Moo

°( belbw2he 2d@InUEET 301 Perfiiire ard/@AhOMikiMumIPEC temperature. For
condi ti oni ng tenperatures be determ

ma ed b . °
X ARG P e B OB EF YRS (FipeiRCHF mﬁafscoaﬁéoﬂed to be'370 °C,
368 46 896 & QURRS HoYELSion lg@rrirgd;ﬁ%el?méqgih{@%q?AP temperature and/or

condi tioning tenperature e determ ned from DSC
mirdmpear BSGrneapobiuea 8dd0P€om heat / cool transitions

obt aj ned by heating and coaling the inorganic,salt
cat alt/SherR PR TR hE BT TRRG S PR
tehPRFB8R i CatSA dboFalkiad datdly SraA BlehDor£88 bad/or B catalisuDSC
ed to be perfornmed at | ower reaction tenperatures

tehriparaturember exanpds thesedtasting tepanevaiwicinoayabe opirobed e 49§ °C,

I ol .SO enbodi ment s, _a..cant en t
s(ictiol a0 oc e TR SRRGN PG Pef BBl A Bk andior
mMiRRHED S CiBMp&atuYeis 480 ° 0y CohaBdling gheécintdctng tentir@tlire based on

product renoval froma contacting zone. For exanple,

cajalystelih tegnnsratureansion cetadyst PrSSdigaperalirevmpy viekbinargved crude
. : $ | . .
PRI FEEH b0 S, R ek 4ol e ol aqorease

néicorichdable @i ESBIAtion B \cohibiHatiasetherof.acting tine, may
increase a yield of a crude product, may |ncrease )
i ncokpesriain @rbesimentethyymargantsralticatalystway bppepditioned gaior to
.odu iV t [ r .
oBYAESENE S 8 s b i S SR i i
pbdi6 b$ thelohgdecfasd ACa @I @dig thy indrpmsc sflt datedyst mayeandladeheating
with the catalyst may produce an o o
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

walr@smbe3oker osene, naphtha, and VGO produced apCHOS200€042222

contacting tinmes. Increasing the contacting tine of
emhedimonts) ‘gvsrlmara%rtw st %ﬂ}@maﬁh%?&d Q¢ tslaﬁ@raﬁaasf ingg Eg@ge from 150-
76630 %oteg)% BV 6f RAHLs RAIC0IRI mms&eefto EE&oﬁ& ng%e%ﬁf&ﬁta range
ncréased contacting tinme nay resul er
from H24(PYT, @@rao@g’é: 01f 50-908C. The bantdﬂmmingtemp(emmdei hiag bea

hi gher I ra,vl me. enbodi nent s,
%tsmie@ﬁ lswg C%‘fp%gﬂx H&ﬁagams%ﬁté?t%m fegyperatures. In

s&ﬁ@%‘o@dmfeﬁ% gﬁﬁﬁﬁg% ERBR SafBEakrmhiied RO BSET NY

tenperature hay be i1ncre sed to 1'hcrease the anount of
teimytrages oblaated titven beat'deolfteasitiops aliteined by peasthgeadtcheling the

.cr ude Od%ﬁ iy glugtfpl‘?ﬁlglle:ﬁ %%@%Fegjgo tn|r11rgg ¢ e:;J E{Wg%&lc salt catalyst

nﬁS' t&ﬁﬁw%ﬁﬁ@f $f EGu@ febd B 6 PG Rorin@E di 10WRE FRBEGStehi}Rratures than
types of crude products that may be produced froma

tegipetdtares ns@evﬂlegmvemh@aéb]/drptrwtm cptati$tice mul t | pI e
crud oduc

i 11 5 B PP T SREPEPUE aisf sy Voo of fifkures thereot

it €dthl rBduc®NBay Be PRicddyl o‘hﬁﬂlg’lﬂ% a it 8kt Hrétidf RERNIBYM a
be assessed by corrqujlrl ng H the cr ude feed to HC

coftagting zepedBorsxenpes, decappsinga ratesed tpial pll@éucr—q/r@n@val fi¢ngls to increase
rod t e.
cont%cq{?lgﬁlélge c%'tﬁté% Frglg?g e\égﬁlttho € c&aﬁégegnﬁ?rﬁ?tgg' ?e%?mg é)ressure
redatD@U6 bn fitinah grégulyeioigerauiodectietitie] Mmay ynckd¥e a yield of a crude
increase in H C of the crude product (20%  as conpared
ProguethBay ARfaease SgyPorFipncd hydrogen Hom b gases pto a crude product for a

cant i rovenent o e crudé pro

I gni

- effecdp eintteased dbﬁtaatlng/ﬂmegof the smdeffeddhenlc thed:atai}esemay produce an

obta ed wit imal consu en is
m&&f‘éﬁ @t ‘PE @efﬁt kkegosspes m}&n@& %‘PQ‘H& of ¥&H0 relative
tdTRY aﬁ‘l'oﬁﬂts %@ dRkd1eE&6sche, Bl Fﬁtﬁﬁ etnhev@oqﬂsa&ce&at §?1fortE1h&>ntact1ng

crude product. For exanp increasing the ratio
tites Ingchasigg thesemtasting tlm@ruﬁ the thtsd gradmyt indlsadantacting rzmbanay also

t that h t
ofingh e bt 4 ooR TomP R R A PIRgRES 1ot bwed cotteftingme may
reShld efa hipRek Weibht Iie?&ntarg@ b BIWE caidbh nGmbalsYadd this tahﬁgher API
presence of |ight hydrocarbons and/or steamyi el

grawity)- | i qui d hydrocar bons and | ess coke in acr ude

pr OdPnCstotntl&iha do 1?[ the conz%ac(%lng%glflél 1013er g%ge a{]aglggf %vge%]rt]lme For

salt e presenc n an

exdmehbel tmmlslgtpimure A6d/uelthe conteiis emptiatire g e fik@ehsed to
with nmethane in the presence of the inorganic salt

inegpesg (g amoynt q>fe19/§fogﬁn st thegrudss feedh uptakssie Reatuse B oryde product.
T SV R R

othbepropereiesibfthe stude dtady ﬁﬁreaﬁestth\ety@emmm productd that may be
certai n enbodi nents, the volunme of crude product

pl@d@%ﬁdcfé@nﬁrsmleacr&%&@df &Bel alabmta@rwcm%tlnlﬁ er9e @FQslyets from a
sfiél%é?lfq Iefg%% Itﬁgy Bi&w ﬁﬁfe?erﬁftrahgb%rﬂaﬁgﬁ %?d?bxctresaﬁllént %ﬁéc?ﬂié’a%%ns 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@dnesadd f rom a thermal process at STP. The tPCHIUS2004/042222
vol une of crude product_produced by contact of the
s Relatgl mownmésq 1R Eé}f itke arufle Produch (¢dte, ApgPIMRATe to the

cﬂlxggfeted)l&lgw\é&ls %lgﬁvﬁlé{]ﬁ)evy I@dn‘é Qdn Bigﬁy %eg‘eg Eg&?%ﬁéle%}—&:ess.

I NCrease 1N vo |eve
ngﬁxfroaﬁsmplramzeﬁmns of the chmlmocﬂlehmopmmmyelg‘émmahbge die¢heéadrude

i used enat.ian .of .t he crude
taifi wish i FORUTIIAR B e eRaS PRy ug. per
g ramRf 166 Lb‘f}ﬁ ggn scﬁfrcé t%@f’&de%&lzmg a1¥8 be %Iteﬂe& @ogﬁlteq 3

grans, or at 1 grans of sultur, and/or at
ploparsies Of the J:rlglleqm@dtmt Nr/exaBple] Blcmaslngdteatatlwof thedydrogen source

hydr o source.in the presence of .an i ic salt
toghydy @%@T may FeRyHin grude ﬁr@m@aﬁaﬁé aﬁé?ﬁf%ﬁ?@ VSO pppsent per gram of
%@ flovale. ! n sonme enbodi ments, the inorganic salt

catal yst can be regenerated, at |east partially, by
re rmlnadert@fn Qmi@danemm,roentag‘mfdh%wée faedtwithothe dmirgartiesalheatalyst in

tht% g)treas cteaﬂf 4103{;{%4}‘9% gnss ﬁllf’lg/;(:)a égﬂh y&egis r%ggerl?q?ﬁtié(hfglggargons and less
cdke8h ﬁefude%%ducd&laﬁ QB @M GTaRkeT8od WRh b8 A0 E£hié MRkt in the
used i nor‘ganl c salt catalyst by contacting steam and

prgsanie Af ydeeaeang staant. He codedineatathpsinckide gewaw o€ the crude feed

I fi 0, .G be
i e o MR DA PR R o AR N O R B8
céhfuidhts Of feQitidepro M M. indlodeat o Mnd @ifbdiﬁz[ﬁdshym&}gehﬁrom the
renmoved fromthe used inorganicf salt catalyst by

mgharacthisiyhasheen decamanged e tegaglecuas Séque]%*res\mfﬁlw eonRppents.
and/ i ge %}Or@lg?od'irﬁerﬁg QALCEuBY A 09A0 D pfftfc a@gﬁ@&d%rﬁsgmde feed

In SOﬁE e I nents,” one or nore gener at e

. cdntazmadawith #ieltydroglen sewde imhe gfmem:esﬁlthe 1nattgah1y$hlt aatdlyst is at least

5‘%»?gsr‘%£%grl:1tl ngr,_# g(gﬁ)rg%gaggl, %)rn ?tﬁer t ”ﬂ%{zg (Ijlijols{‘nIa 9 gre%tewtﬁgnuarveolume of

K@%ﬁq@u €3 Hlohba th'éﬁ}fﬁ%&% at%%%&%@luﬁ{e of crude product

OHzzZr Q2), unreacted crude feed
praduRdibyeshtigeofghel Zmdc tded withythb enchigantieshlt aatayst may be at least 110

te ature in.a ra fr 0051000 OC.or .from
veiFORiGhE oiaf e FREE Srebal ST F orl DG AGaSe HTBE R Aligeed to be
dueSto H R FBde ihRlchdlfy. ARRS eI MBSt RARal) b ROREEH, paﬁwup@aused by
di oxi de, andZorlight hydrocarbons to produce a liquid
h)ph@g@amrd@’cihgalsude .gas may include an increased
b e R8 RAEHERERDE T S g a2

grdmb; at IR0 8 $redfis, bf sTeddt 8.1 Grarpd @lssuqfur hiyid/fo® g€ElBast 0. 001 grams of
andZor car bon di oxi de per nol e of reactive gas. The

Nif¥{{Fecls gontpeied with  adiyidiegey spwee Bxibe presetce|of @h fnorganic salt cz catalyst

Egg xi de. For exanple, |ess
Wpﬁg&[%@ﬁ tﬁgq wﬁ?‘gﬁ?@%@ ocar bons per gram of gas
and Inassmetdnﬂmdﬁn&fts ,Qhicit®reahiccalt batalyﬂm'aﬁ)bedEgdnefat@lt ateast
The [ i UI d phase may contain water,

¢
pz%@%E b¥ reraﬁa@ép PIG PFAOLS. csmowtﬁﬁhah%oma@am@tﬁé%& f‘eartalm an
CQntgmﬂlaﬁtSQﬁaH&e, %ﬁt ABLE 1iRREd & ﬂl@[a?sf, s&lﬁgé‘é, ﬂltrogen, coke, or mixtures

thereof. Sulfide contaminants may be removed from the used inorganic salt catalyst by

contacting steam and carbon dioxide with the used catalyst to produce hydrogen sulfide.
Nitrogen contaminants may be removed by contacting the used inorganic salt catalyst with

steam to produce ammonia. Coke contaminants may be removed from the used inorganic

61



10

15

20

25

30

In sonme enbodi nents, he used catal yst andZorsolids in
the contacting zone nmay be treated to recover netals

w@ t@s/oessapl e; , vanadi um andZor ni ckel ) from t heCTYE82004/042222

cataly &) andZor sol i ds.. The used cat al %@t andZor sol i ds
s%gﬂt%zést Y saRiaefingsihs gsebinareanicyalt efahystisith stearmmad @r msthane to

I t
P e e A R Ry P o Bt Bk e
gamtatbd Fomprmpduratof ossl inbmahicrsglt oftalyat aldyssidyal @andle feed.
systens wWith controlled, contacti conditjopns are set
fort awm@éﬁwﬁmé» AmiE s s BArEaRIC s o8 SRlF e
Wg/ms;éeg/é\s Ede KB/l @@Jc&byééc rwamﬁkeg{/b%omzfoz)

ni ng 1000 grans of fron oxide {Fe28) an
umfeaqje,d arudé¢ feerd ead/boreaiduewnd/br ddke myayalmshaatedde -ai tempetetlhre in a range

55t 19cl D “Piromn spo B0 o6 rabbfie pircublin EcaBandios fauds i

nﬁ@uﬁfay [rfthe PR8erick OF s@¥%ind E%ﬁ@%éhs Sarbon GRKRRNAIPorTight U@ ocarbons to
was cal cined at 500 OC to forman iron oxi deZpotassi um

prodpésonbquid phaseand/or Tage Theoges ovdydedipdd asmcmasqdamaonmqf hydrogen

was .hea nto a reduce

S BB G e R 057 phSd e Bod RS g from 0.1-
9 gHdildsi 0? firoeS. 2 {Beib Rk BEHydr ¥ 8én ﬁﬁ/d?%ﬂfb%n@‘ioﬂ@egp&(ﬁuﬂg df reac’uve gas.

11.5-12.2 MPa (1665- 1765 psi). The internediate solid
Thﬁgasga@;ss‘wtatlh aé@lghveéy v pragentf dight ydreraptamis gad/or carbon

)gﬁer: lfc?r éeigﬁlgfe egé e%gﬁng\?f hghq%srgﬁ rog rtg?am%f gas and

le&r thelti 08d gg@ns b@ca@bdfﬁﬁ)mﬁ&’é poietah efga alr heﬁiduidlphase may contain

mxture at 100 OC. After addition of the internediate
watsHifer exapple gxatarithy G trsamaoricrrate i G100 sreps of water per
g,LaH1 Q][ ?p and mai.nt.ai ned at 300 OC for 1 hour.. The

sol ven atal yst mixture was cooled to bel ow 100 0oC

and: Insensudnihodimends,;dhd a:’.eyisatai/}asamiécpabhﬂﬁm the oconthdimg zone may-

I Xture. The su| |zedct t\/\IaS|soIae b
b LD el e ARt AU HE LB e ussd gatalyst

. aBSNBHd T LIE&Y E@cﬁf?fstt eﬁlerggH&ernéﬁﬂe ‘%ea%cﬁﬁ‘ﬁné)fgeﬂepﬁlyl'fm%% metal

sul fide catal yst he K-Fe sul fi'de catal yst
sapoatien taghiigugsaSuiengmpleeheting) ghsmidah troatiyig, amﬂ@r gmsﬂma‘uon

sieve. The resulting K-Fe sul fide catal yst was

anal yzed using x-ray diffraction techni ques. From

anal ysis of the x-ray di ffixamMpoRsspectrum it was

determi ned that the catalyst rncluded troilite (FeS),

K- FeNsulimitieg eyarudes) of opiptishprepwetionsntesiinoel esdlumss apd eystems
i SRl e TBOSH GnafiBAdabier ARRRIASSOC! at ed wiLh

'FeS2) was not

Eﬁmare\ae Priepaidtidnxofraald- Kb $iilfide Uat}zﬂvﬁp eCKrRygul fiterdnipd 1 st Bvas
Contact of a Crude Feed Wth a drogen Source in the
PIPPass@ Rk eorBbingngd YO8 eouns piierrcaidg (f6e0s) and 980 giof potassium

CARNRYAL B O AP 6k SIRERRE, Pl g v
dupeglr 4t 20@ °G it frm anaipar mﬂﬂé/b(btemum) odrbondtdmegure. The iron

t.hermocoupl es | ocated in the reactor interior, and a
oxifie{petassiupe rarponate mpeHregvagRalciredt Y00 3o fanmrangron

ophﬂ'é/pétgﬁlum carbonate mixture. The iron oxide/potassium carbonate mixture was

reacted with hydrogen to form a reduced intermediate solid that included iron metal.
Hydrogen addition was performed over 48 hours at 450 °C and 11.5-12.2 MPa (1665-1765

psi). The intermediate solid was passed through a 40-mesh sieve with minimal force.
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The K-Fe sulfide catal yst (110.3 grans) prepared as
described in Exanple 1 was charged to the reactor.
woha@sogsm gas was netered at 8,000 NnV (50, 000PCIZER004/042222

into the reactor and m xed with bitumen (LI oydm nster
r egi &he bermsdiatrayelid s agied werementally e arde to e«am% the evolution of

HERERAR B01d BTNk AN LREATUR 10076, At
acItEﬂid)IOdf thé int&meld e sghdh;hérres;mmgasmae dvas lindemémaldy hea‘t@i to 300

o o UGS PO Qer BB Jhe CASCRIRIAUSh BN s e to below
160 o¢ B F3htrHized : gﬁt (NQ?%{: ?@az ai‘ ?Gjm%e e I%fe sglgg}q)zefd catalyst

g/ hr to marntain crud |qU|d evel
whh solacidtyofiiltratidniinea drg-teG undet an argon etni3plise, mﬂweashaywnh m-

leRAoRsodHsa a1 BHBS PF B RIFF SWBRe FHEbHe Teded gralbrRgatlyst was
@ér@(gg%ﬂ pERR1oGhaIERall §8RBR 2 20BhAGIRAeW th the

cat al Yy at an average I nter nal reactor t enper at ure of
430 mme reSulting &t-Fe gulGifle tatelybtywasogelyzed usdeg keaddifiradtionhe

wofBaisy ToPROURES o SRRt g o ToGpindd that the
cﬁ%l'y&teiﬁclh@e%l tvcﬁﬁegl:ee)hmmﬁa@(masgj ByHRRKE, e@mufonrtsa;ﬁdes (for
Thé reactor was el ectrically heated to 430 OC to

exaneplemagnatiter E@D4): oh @é@i@@ﬁsmaied)ﬁ?vlﬂlh@nr@adﬁ@? (fer ¢>¢amm¢ pyrite,

or _on the r or he tlng t he reactor,
%EWPéggttObFeré'F ﬁtx ra%g%?‘%t 33880 € and separated in
EaipW2. PCEsaLE 6f :g@ii{ldlé BedddWigaHydesgenBbuzce in the Presence of a
I ow pr essure gas/ 11 quid separator to produce a

A P9 @f&n@ormﬁéowsty‘fqdéaﬂi 1Ragtos @Qtnnoeedaof 316
Stélgllgéé ?t%%lz g\fa? Eﬁte& g@}q’ GRS 1?11 ‘f"ereg ?tr a Elﬁ gﬁgg{“e&ﬁﬁéxﬂ Ipbrt, three

ere guant’i using

. thehnosompleg l@ateddn t}mhamtma&rloﬂ' haad ’a(shaﬂtdrmen dstinch diameter six-

I ncluded, per gram of total product, 0.918 grans of
b@%gés}ﬁ?lb%}é‘fleand 0. 089 grans of non-condensable

hyd
ydr ZE@KWSW&MH@ ngelﬁ% glgigr% Bfe ngalgd Q2 deRiBEP i xample 1 was

solids per gramof cTr I ned Pr3opert| es and
clroggosithd wastonf Hydregar grsevasmaetered 208,800 Nen*/m’ (50,000 SCFB) into

URSEARGR 30 BV OB ML PR Fop i L padia g btuppen

eﬂ'_t!n@d 1 reA&ter thaklol ﬂ:i)e bditon @let ¥bd Pt © 620 BBk Erogen/crude feed

denonstrates a method of cont act ing a crude feed with
nmytdreo gétmngrthc rﬁ@ctprre@emm@f)f t§ehqurs rhydltqgem g@ﬁeandl crude feed were
ety KB RolRc ko BRENER ' BBl B S Bl prough e
efffuesiugbot Pt Mdtﬁél récol Udeuderfeeigts febat a M§oﬁ67 0 @hr 6o maintain the
m xture at STP and has at nost 0.1 gr ans_of
P

cdn feedigaitslanl at pYa0b dhersariorgepdune.pArSOgnithncyrie { GEagamma ray

<50 i PR PUbS, G5 Sq QLo N GRNE i ove
tHe@ede®st. during the process (2.7 %, it is possible to

see that the conbination of the controlled condition
and tThehydeginens/cprdsderdetascaniasisd withaheicetplyst at@ap@ézerage internal

rea&%p teﬁﬁb%atﬁﬂ%%!fﬁ% e, @%nﬁ@ﬁnﬁ%ﬁ% N?&r@&élﬂ@ﬂé@’%ed 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 non-condensabl e hydrocarbons included Ci C3, and
CA4 hydrocarbons. Fromthe sumof the weight
w@esspaiages of the C2 hydrocarbons |isted i n AEDUS2084/042222
(20.5 grans), the ethylene content per gram of total
C2 hifFovdrnnihe r%zyprb%e aedctarchilusat vanes wWes caglad aehseperased ina

g RSB SER A0 | AR OBl e

11?;1&&@%1115 hed &%Tmi;a?gg&g@ammﬁvaﬁ kmt €Ba bytaterc@rdmd fidw caustic
ste In Ta e t he ene Cco ent

eltbeg foemene agidig gages, %&s&”ﬁ %{ B‘gn%%tw ¢lygmatographic
teat}ﬁ bpt.]gft@glgs g@ﬁﬁ l%ﬁ%&ﬁg %%9%@51 R, YsRg a6 Bforude

gas s'inc propene per gr am of  tota
produdtyneld OGRQ@IIBS offia-cohdenysdbledydihreaboofgasdse In the reactor, 0.027

gr%%& § si%? lg);ealrrllq Qg({rr}?%:a%]eg @@ae}gqeﬁ Qrogg(gg%%nzloco?ﬁgo%&%ng 8f the
cr?ﬁégﬁfbghé%ﬁSt?@ndlﬁéd?ﬁgnﬁgleﬁfy@%ﬁﬁaoﬁ 2 bdddRoiced ¥ e fth1§ Hfé@hod are

es at |east O. grans of hydrocarbons Wt
smmmhmztg indiable lcinsﬁlﬁl $UEabbe2 of Flgt. Sprast Tatde3 OCF (Gld@ OF)

01 MP t 0. f hyd .
¢ hTS St hapg B SpPRa EF P sCr RS SRRt fydrogen in
the %Qesg&eaéf the éﬁ}ﬂsltwﬁ%etﬁﬁ sul B@sdatdly Qe pdtadsa Btal product with

hydr ocarbons with a boiling range distribution between
macmat)@mnmmm(ge@@aaon @f cp:k@ Wsha totalproduct inshided @.cogle product that

il £l et B TRaR Al el hf et B Sepsthty mygrocarbon

: g&es'l.@élrglk})@?ofirdigmy@lfcocar bons that had a boiling range

di stri i on bel ow204 0OC included iso-paraffins
n- paBafempatingihg resylis phthpd1eR content §o Hleapder ﬁeﬁ%(lt3o7 Vha) in

e T%gé‘ﬁ% {Herk%h}@?ﬁ)&@‘e% fhte &eisrodégke(tz"f i) ﬁ’tflg’gb'é‘sﬁblé REdHRS the
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Fin oi'n are assocliated wth

: cdiﬂlmhﬁtitﬂ], oﬂ*tﬁdf oseided dekitdns and dhev@@lystipeoducedie lqwed duandtity of

had. at _| t 0.001 dth ht h
C%%rthfgb‘ihaggslcﬁfé g A ﬁ%%%hnﬁiﬁﬁﬁ ggt aneenﬂﬁ‘ger gf
at ¢ ﬁor? Qond-gﬁﬁb[karﬁjaﬁk?rﬁb% fﬂcﬂﬂiegfc t@? afll @9 & ?I@FOQQHGES From

had a enzene cont grans of benzene
the emmglfahn weightpdrcdnéageT hetha &bﬁwﬂmcpldwns bstecbi‘n Tdbde 2 (A grams),

ct had at nost ra of ol efi er ra of
o flifos comrel pragRRaT BURChoRIBERERE Brude clrdalt: Thag>
hi¥rod#B&s oF tHe 19/dRETrth JARRARNGHL0. 07 Ngrads %ETBih'yIéie gar gram of total
gram of naphtha. The crude product had at | east

Cghypdrecasborise foemiles sulthef ﬂhemmﬁ@emmtﬂgasmf dfe €nleydseaatteons listed
1%3%%?5’3}% g{ﬁp}sglji‘ %ﬁrlo{; Ba&%pgr%% S ? Qgt%)l%gulafg Gpcarbons may be

cAENIBYI The caﬁy‘drbE@bdﬁ@rdmmrpamueﬁsab@fhyahm%u @ases included 0.21
product had an aromatics content of at |east 0.3 grans

grams f oranene gerpem@f soeldEs wdresseheas. TheCk h}'f&@@aaibons f the non-
[ %sl,a [éllg{glrorclaﬁoo% Qe% h[%& glq &'s%t blﬂgh% tgtn l# 1% rgﬁ EFO Qf

I'CS per gramo ros

cru dﬂ?hi@ leRekiple daﬁ@natatéseaaéthed Q:Oprogﬁmroﬁe phodﬁalthat Tittudes at
di esel fraction of the crude ﬁroduct i ncl ude

leastMR{L grams ahlydrpearknns geth 4 bojling e isihtien aﬁét most 204 °C (400
°P§][a9 9%1 d affdadt r()%:%rzgj?s %@@édg@ar&ﬁls CYN a%%lﬁngoraﬂgéaﬁlmutlon

aromati ¢s per gra
between 204 °C and 300 °C at 0.101 MPa, at least 0.001 grams of hydrocarbons with a
boiling range distribution between 300 °C and 400 °C at 0.101 MPa, and at least 0.001
grams of hydrocarbons with a boiling range distribution between 400 °C and 538 °C

(1,000 °F) at 0.101 MPa. The hydrocarbons that had a boiling range distribution below
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The crude product had at |east 0.001 granms of VGO The
VGO portion of the crude product included aromatics,

W@ 06ES03/GO had an ar orrati cs content of at Iemr/USZ()ﬁ4/042222

ronatl pe of
284 ggsgrcircre HS‘bParé @W&?O P Slt"l‘?és%l%%féﬁ@é to the n-
pabriddrRcaERRN B | uent A K— Fe sul fide catal yst was
prepared by combi ni ng 1000 g of iron oxide and 173 g
of p&hasmda rpmxhlrcbmnlalﬂed bwiling noidt distitbutiens thai are dssovtated with

iy KBieaeen ey 0; O R Sr G el Fier B DL e of
ndpHehd ﬁid%érﬁgbrﬁﬁaep&abﬁ of W8 erudR pE6dhict RAPMIbC 1A ARMIBRS B at least 70.
sieve with mni'mal force. In contrast to Exanple 2,

Thereaphthaepertion af besoidedrogust ha&%benﬁenmccmteﬁeﬁ arahos @LGlgrams of

n the absen a dro il n r
otrehe SerrBan b it s P8R AR RSN s tFibyoge BredyP Rpaa rost 0.15
giinsest oldfink peP YRG! GthahAe ﬂfh@haﬁiﬂlhaf portioR b dride p'l‘oduct had at
seal ed carbon steel cylinder, heated to 400 0C, "and
leagti Oat aiamsclaponpopelpainepiromatigsper gmeﬁnﬁphﬂrar zed

cat a r t react or

o ATHS brofe Bul SOOI E Tl POR L Y REDSELE B AERGHR portion of

tHelciedegdo it Bad 8 \WELing 56iRbAOWDLB0 8C. IRE k@r@%ﬂeq)oﬁi&fbf the crude
that the resulting catal yst powder passed through a

prduetan¢ludédearemhies, m@t@bwr@gem@e@n ointhe cole pdductiaad an

S X5 r diffrac
PRk Shned SeRRRLE) By OBty BorgpbfitkPlusre, Phe kerosene
péiaes bf th¥lcride produdd @h@atTeare d 2t ddarhs bh@oaedyrliy Sihg afphd#ide Ber gram

])F/\‘élte (FeSa), iron sulfide (FeS), and pyrrhotite
E PeRE). M xed potassiumiron sulfide or iron oxide

0 iﬁ‘gﬁ% caffge: ‘ngi%t rgrat i?eta%o Qﬁc%‘rgm;é of s %'d;rfh gé%cﬁon of the

ciridel praglact 18dud<€d%arbmat1h£ alt the eisel fdctian 6f Be Budd prdéuct had an

‘ Cataggst at $n Increased Rati o of Gaseous Fydrogen to

peatent o gideash B4r&rys of fppglcs e @ram Rl dicgelct i on
pr 0C?Hél&ﬁd%\?f&rum?ad%@[@s@od1@%@%?*\1@}@ TRXGERS %%1%1% of fhe

the ratio drogen gas to ¢rude feed was 16
ciad©prodocx ISQIE@d arwmatldaﬁ,:enctthb fM (@@ hod i kyosaticy 601ﬁelg.r0d atleast 0.5

rep red descrlb Exanple 3, was charged to the
g‘%ﬁ’iésslrom O PEY § 8L c{%é@he crude product produced from

Ek&hin 1ens?t adAtfo SO RLFZS6hfide ChaRlyst ih the Abs&hcef MRirbéarbon
€ Wel g percentage o

_giumm&e& Fms@ﬁdmﬂt@lyxt Was pgfrpeeqdéry qudnnmEéO%g@ﬁtron oxide and 173

ent a The wei
s BEPGERIg BerBhraly TR B iSRS e A B Thgwet
asltwmg MecevedDa deb@itanh Bgamplk 1cto Foinh tiRtifteRhQHAE 86lid. "The
anpl e 2. The API %Favrty of t he crude pr.oduct produced

mtfﬁmedlateré@&r%ﬁraé passed threvgya 4Grmesh pievepith gmlamnql Jor6¢. t he

crud r I

or oo L AR REAIRL S o STl o
theubkence VL4 RyiocatbeedilueAf. tiara dt?%ﬁ@l%ln‘gﬂah@rgdmﬁatlﬁb%&e the

1nfteerren%d1a%ehs%11-cll-'\\{vsas %%;ea(li %’/Vﬁ{’l pIO\r;/dérgg e{egl%%%a? rsul\AfL/?rSplgcr:]e%l 1¥1 Zaes(ejaled 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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Fromthis analysis, the transition netal sulfide
catal yst, after being in the presence of the crude
wo e@d/oeq3ad hydr ogen, included K3Fei 0Si 4. Exanpl BCBHUSZAR042222
Testing of a Ki CChZRh7 O ZCs CC Catal yst and the
| ndi Wheitesplting pptassiie o sukfideicatadyst wapnpnalpead; using ‘arayoiffraction

I T. fr
oA FElaRD SRSt et RBE b el Gl Rl A e
cslystiheluderl pyihe (ReSe), wah enlfide (iuS) cand pyarhbdite WeS) ddliges
wer e m;)nltored usi ng a nMass spectro ter of, the TAP
PepstEmiTonElfids coBPRIBISEPRETOrEC agt drigded wiippsmadiistion
tegjug fa showed a current inflection of greater than

volts for emtted carbon dioxide and a current
Elxmiﬁlbki‘/t | Gontakct 6f HDCrudd Feed“v}htheaﬂlvﬂedzeﬁmlrcé frothetthesence of a
aIt cat
- i '

Th@ apla t@g‘ CMa% féé?i” aSHeh @t ﬁf@éeﬂﬂﬁe Jv&'éﬁﬁé Mé‘% in %?&n ilelz except
graphi cal répresentation of log 10 plots o 8
thatﬂhleeatlo afhydnigeh eds tpagads feed mas 76,080 SOEARMICIBACSTED]. The K-

Fe Buf by Q70 arimd bR s SFBROEHE Pafpale.dermebig to te

@bt ed water and CO2 fronthe inorganic salt catalyst.
Sharp inflections for emtted water and CO2 fromthe
i nor Bropieies af thecaudelpysduch prodnecddioB s 0@thadrare smnmarzed in

T BAREIE STl B oA 40448 b RSHER B Thy GO produced n

Eﬁaiﬁ 1eatik fthiee tah GRS waighBfdcddtade @ VIBD reivictd ROEWRAIRE 2. The
carbon di oxi de. The substantial increase in

Wémht paeeniegs of distillae moduosd Rhlbenmted 2ciss than thoaeight percentage of

: d1?§lowg f&ford%e%sl tEP(?ﬁllpeen? r gﬁenA?I Cft\é gﬁhglcﬁ({/eﬁbé&{% ?%%gce%fm £

nore I norg a

Eglisple dds &ovelr hitaan th& A PI pehivity dﬂﬂie cputtecproduids prualieedsial E}&mple 2. A
DSC. Testin an | norgani c Salt Catal yst

highet AbaroTians wﬁ%ﬁl debag il & hiehay parpagnralr e Preduced.
10 nggg %mllteﬁ:t tﬂ@%ggféeg tﬁ@%&&%eﬁ&l&é 15%&69&011\9150288%%&

per mn, cooled from520 0Cto rate of
Fiper thid anai}eus toedranbkiéion et sdlfifle oaalyst) efterdefQOin@k: presemce of the

r at f .0 0C per m Si a differential scannin
CrBi‘F gﬁ"ﬁﬁﬁ%g?’&@gﬁ@ ncﬂ)ffiggﬁ(3%%|(7,§% 5 rralnuf act ur Ied by o
Efﬁ'hplens EfKPrTe@{}mﬂﬁ/PblK §,C O Gatillyst amtPthe Individual

anal ysis 0 catal yst_auaring

_lmmm_sali&t Imajl BAPttmns,eﬁﬁQOemg owgletwastheatad irsataactor of a TAP

re exhibited ransiti t ween
¥Rl 1SRt A R 0 5 P et 2t O E g pmitied
w&@ﬁva%a%@ afEcarbOif dRKER %E‘%fe M&@tortd éﬁﬁg 5 h&@s SHeEYEMYBPOf the TAP
cal cul ated to be - Joul es per gram The "begi nni ng

sywofencr yst al  di sorder was determned to start at the

m ni r re of . 219 0OC, contrast .to
s g ko B Gt chicRlasREstpPoitadher fpBRE dighed s dument
inPeSES VST hré Aér tRAS0.YRblts 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/Rb,CO3/Cs,COs 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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carbonate. DSC analysis of a m xture O Li 2C0O3, Na2CG3,
and K2CO3 during the second heating cycle shows that
WO b@s63B08ZNa2CO3ZK CO3 mi xture exhibited a sPGl’/pSiﬂeamzzzz
transition between 390 QC to 400 QC.. The lgggﬁ
thefineraanie palbeaidlyivie Shawgailopions fs epuitedryatenp G fnthe inorganic
ve was cal cul ated to be -182 Joul es
saq@ca%al}%ﬁ%ga%éto%e%m ng of nmobility is determned to
st ar In @intraftao md’f(f@ma/m«?(bg@qa@()@bamb'sbboﬂ@@uﬂﬁ@arb’ﬁhaie and

sharp heat tran3|t| on | ndi cat es, a.subs I .
C%ﬁ%@@h@@ﬂﬁ% had] nanydetecipble qyrrent ipElegHppsat 5?%8%?%%0& emitted water
a&P t vy Testing of an Inorganic Salt Catalysts or

ndi vi dlual Inorganic Salt Relative to KgCO . All
t est Thgsukatntiaridereasedn bmlqtﬂdgas iy tBe K:LC@BV‘\RCD:LCGg/ Cﬁzﬂ@ﬂ)atalyst

of t he |nor ani ¢ sala; ca sts or t |nd|V|%h@
IRl Bl vt LAt O4ivia phnse ifffpea norganic
saﬁﬁ Wﬁbe%&%%s?ﬁ@&é@ﬁﬁﬁ tid @EveRahp@t RefMbonsb kaltsrrer sed

esanpelnarruflefurnace The vvlres wer e
Em pdch. eBISCl extifig ©F au dhorgs ang \ al
The rruffl e ace

S S Skag L Senet i T e daracee, o Wa‘?fh]é) o per i,
ofTET BAETRNSE: Bl 228 G 10EAR SR BSBENAANARAD “C o

t'S of The sanpl e resi st'ance relative

600 @ EE4 1B SRIN®PA@HEr bl digfetentiabschfinif@ GEIBﬁlm)ater (DSC) Model
versus tenperature ("T"). Curves 172, 174, 176, 178

D86d7, ismnudaceured §y PedinEbnee @b@@alkegp@teah@éa

o R AR SR b i r

sdNap] SCBAKAGMRE R Calbd Ge20ibited akqaﬂtheamamit@n@etween 219 °Cand .
respectively. CaO (curve 174) . exhi g 6(2@:(1? t|vel%/1
Zﬁ%r‘ge The a’éqlrmtéé itlag ISHPETafEe Kinge &Vap Eé‘{ﬁa\}]@ qrept

G FIRFLEL SholcRy BOOS R0, A8 0 e or o
- daoiéowhodatertniia¢d toestalt asiche minimmweD &G dempémiome of izl 9 °C.

anot her duri n eatl COBZRh2CO3ZCs
O 5 it 1 s RSt PRI ik RS B L & Osenyed for cestum
ZK2C(BZRb2C(BZCsZC(13 catal yst (see curves 176,

178, and 180) show a sharp decrease in resistivit
r el aDiSCanalyskaEa@snixture eﬁbee@e,LN@@Qmaml Kﬁ@aedlfrm e second

290 oy G TSR R A B PIL shee e

trﬁMlélPl%tW@éh B0 (Ol ABE A, OTHeNBIdPpbIe ST tﬁa‘@@ﬂksteﬁuter‘raﬁgeewas 385 °C.

inorganic salt catalyst. The data fromFI G 12
Tie prsnsindertheat thansitioneurveovagaalcalaied to heal &4 Josles pgr gram. The

RS b R R SRR BRIty o .

The Gliap hed @lansidph BREdAtat s0bstaftiallp Goplogéifeo0 mixture of salts.

Na2 ZKZCGSZRbZCGSZCSZCGS cat al yst reS| st ance
pl¢ Velanic Comdmetivity; Teshing ¢ f n [peyrog alt (OIS

@ltl PérsgIsl g{asa g%l{ed%?fgﬁg placmg 3.81

WA
cinq(1 @ﬁﬁhé@?@ﬂ thé afeganicshiltwatalyssy) or\tber Bldﬁ/ld@ﬂmmr@dnw @lts in a quartz
duri nglsheat ing of the I\Ia2C(IBZK2C(BZRbZO%BZ%:s
other, but immersed in the

vesselaywijl platinum or copper wires separated from each
sample in a muffle furnace. The wires were connected to a 9.55 volt dry cell and a
220,000 ohm current limiting resistor. The muffle furnace was heated to 600 °C and the

current was measured using a microammeter.
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 inoggegiq splts pigamPerelies I Rrangedifon¥g

After heating, the Na2CO3ZK2CO3ZRb2CO3ZCs2CO3 cat al yst

was cooled to roomtenperature and then heated in the
weondoei3dyi ty apparatus. Curve 184 is a | og plBCT/UB20M042222

COBZK2COBZRh2CBZCsCOB cat al yst. resi stance rel ative to

K2CBIG.dgiig ﬁf?@éloé‘b‘ie§{?§elﬂéﬁ*ﬁ§b‘?fdf>& Plotgfrthe spomRlg esixipnse relative

g <o QGRS e CLOEt KGCORD ParStepeleRige (P! Curves

1TEheat ed, M@@I&Eﬁ&dg&pmﬁﬁmﬁmmwl ¢80 resistareased

o eI at i ve ;@&2&% oni %g%%?%ué;[( gﬁjéggzoéggjgﬁ%(?%glsﬁs catalyst

regisfaﬁlsé ang akd?oﬁ/ﬁntégmg@agtw @ElRk rdshieancd %gﬁgﬁ&ely.

éata &1 dur | ng t iTst heat ng and sec
heat CaQ, (curtve iBd) exbibits relatiedy tange stalilerdsistangaralativeab 1KzCO3 (curve

1B Ieipersies s e bR R AR L0 1o I feg e eicbes an

ofd@fe@strﬁ@tfufér £dAMorl¥aBhti tBEH ndPte TRIvE aﬁart Ebﬁ%r@raﬁ%%ﬁ Hurmg heating.
Testing of an Inorganic Salt Cataly A 1-2 cmthick

Th«aKeGOdejz@IMGswsm@mz%mmmz@é#@h@& opladyst, and

Nt Qo 6o 2 bRed bV TP S 750 abP st

dédrte Bl RBBHViLER]ANE b@KQ@D@hM@ﬁlpeﬂah@esoihahm@Sfrm m3eld0g °C. A
tilted in the oven after heating.

dmw1mmxmmaklymdlg¢tyssﬂlamwenbﬂow vesw detpiied during application
I 0
\fOFI‘E ?(i/t\f\ine \ires om%? da}h tl%e ores %i élﬁjgﬁl‘cl&@gtr ﬁ%h%a%gé fééﬁglﬁé 12
d&hﬁélﬁtlfafeﬁﬁatfth@iﬂo@nm ea&lymcheer gérhenlyanere gastdictthanthe phre
Na2COs ZK2C( VRb 2COBZCs2COs cat al yst becanme |iquid and
ﬁ‘ﬁ’p Cto water) in the

di sh 9 - 10:

ot ERPAS s b BB R AR PR U irSr IE@?’%?SW ce in the
NBSEE#KeOgR b4/ CRE0RhGERa! EsisBi:Calaivy 5 Kah0; Sisisamre (“log (r
The f.ol | owi ng equi pnent and eral cedure wa ed
LSRR G D
%@3/R§WJ/Q§ZCOA c2R smesﬂ'ﬁﬁéeeﬂela%(/e o %@f@g, resistance (curve

Auto ave rr- Model 76) rated at 35 a wor ki ng
1 B)essus ten(@wareplsm)lg ittatﬁgoaf@hﬁ Nmﬁ‘ai)sf'K:t(f(é;demGQ};/@&COz catalyst.

ABRE BB o Bl Qe COVRBO bR carTih e ST TPHE
teAtflePtird48d len hefted tn fheQBhAMBV R hpfaPatf SCRAGe 184 Qﬁeﬁlog é)lot of

inlet port, a steaminlet port, one outlet port,

Ntat(é@zrfﬁ.oﬁ@;ﬁszGQs/Gfa@Q tcefralysmeéllsﬁace relatiye faKelr @3 relsrsra@ﬁe versus

te\%é)p(e élg.gh% F%aﬁwtg%?tl%glag{]% nic %}e g%@l\ﬁt ﬁ?b{:}gg #!}(ﬁ%g ‘firom 600 °C to
25ye8s Eﬂhe (chi2&hdadtiviB1d tisd @hédt&ﬁNaﬁ@eKZWEbzmsz@@&alyst
eq UI%&%d with a controlled heating system suit

abl e
ingepgsedonstatize to/ e jemg condupiivsefithe p@gmélfN@@@z@%aCOa/szCOs/CSzCOa
c th m)coupl es, a pressure gauge, and a high

& ér ature control valve (Swagel ok Val ve # SS-4UW

capabBto e difgohatihichif tonduofivideh@ithe iiosgmitssalt catalyst during the

andZor pressuri zed crude
first heating and second heating, it may be inferred that the inorganic salt catalyst forms a

different form (a second form) upon cooling that is not the same as the form (a first form)
before any heating.

Example 8. Flow Property Testing of an Inorganic Salt Catalyst. A 1-2 cm thick

layer of powdered K>CO3/RbyCO3/Cs,CO;5 catalyst was placed in a quartz dish. The dish

was placed in a furnace and heated to 500 °C for 1 hour. To determine flow properties of
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feed at a flow rate fromO0-500 gZm n. An outlet side
of the high tenperature control valve was attached to
wo b@s506a38¢ i nl et port of the reactor after cruPeT/Usmd4/042222

was charlgeg@t%o the addition vessel. Prior to use, the
&

thgsatelyshit #as mapeal{yialtedn the:o ey affer beatie. The
| &e.t a0 G [ .
KEOOVREICONCoRI oty Rt 1 o6 Bl BSeB N E o Bl Bhe catatyst
haf a calsibtdncpp$tadfy. decr easi ng tenperatures (dip tubes
connected to_a.serjes of 150 , 316.stainless steel
hokel/eEdaptsihe ﬂﬁfﬁi‘j@%ﬂ %FW?ﬁgh%gﬁ@rfT%@ov&laﬁ @awderd ungder the
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r eac Ad¥a @0/ KA R Ch Ao G0dl catrlypsbenarse tiguidlaat eehdilyflowed
needed, using a back.pressyre requlator. A.rate of
i Sneamph Bvges bRl Fet e coufhiof exi 11 ng
Ekjﬁ'ﬁqu& lod. 10 ASHENR o€ 2 B TRED VPith L Eﬁgdﬁjgeﬁ S5hrdd8h $he Presence
er € €s ery. €r exiting
of $ K-> G6:/Re60:/65,610;3 Citalvghand Steanm Teesfol owingetquipniant and
as ;ba a Tedl ar coll Lon b for .analysis. .
i dRele "R afts BB B el e s Risgipec
Ref&0r: ROS0AGL FRBT1IYP deParb BB c1aB (RErARodEEE SY) ABId 2175 MPa
Technologies, Zion Illinois, US A). The liquid

wednaepsatiee 0P8 amm) wh0d Erivas ditted oyith dvmcehsinisal stipes andhan 800

R, PSR BO BPLB RO vt

atweb g0 dbnaatibrrABloy626AC, Rrackdkit pheit, £eedrn iMegioet, 0addutdet port, and a
grans) was charged to the addition vessel._ The crude
thegaeronals ta fegaiher gterral tgmpsratyrey Pripg éo heatigg, the tap ¢fdhe autoclave
wQ?fns@l%t%H‘vH{hglﬁéé%?otfl.ee.d’ a sul fur. content of 0.042 '. -
granms, a nitrogen content of 0.01 1 grans, and a total
ANiitioncYessentAmidditi@0eesgel daB50 e 3¢6 stdmlidse sideMmke lvestB dvas

ect§$ X W@C%E%ﬂlgigeq@g?sﬁgemégﬁz _g&%%tglﬁlr Svtalvgr?g% 'a?f)?essure relief
- KRR RRS IR S 251 ubRb Aol SindAS g P ¥ i

R AU S MR B I s LSO Shageloke
Valve 45 GAENS) @batde 0Degulatihg IR EDRARL 2MEO8ZCea¢08pressurized crude

talyst h iN| TAP t r.at f. 360 0OC. Th
£eR 8P 3 st s B ‘X D FR 108 o Hieh SBpsiativg Sl valve
waStRbed thhBe ik inlbtdoad of 3B fetictoK2&r@rudBTeddRas @aeed to the
Cs2C33) did not exhibit DSC tenperatures in a range
addityrn BEsgoBriogo uph the Figitionygseeldingveaasiivsulgiesbe t he DSC
L ' ' L
PEIRFCEfond vab B O BRA P RALEr s Flel Bl BFthe TEARY and was

inG:dfthedahi® s, sefibeoftodl ddrystondasrehiadt Rehpemipirds (ip tmbdSEoriected to a
under an atnospheric pressure flow of nethane of 250
segiep 2l 3 mhy 8 Kt stpialeshstpe) hoke versels): ddaviddram g vapor was condensed

i EPREELL ®, oPh S Shey A Fliig Do W fhap Mgy ot of the

vapeafioor the Teretos hedthreugh thetéldnepyense rapahkitdd)ionteldyd, using a back

nmetered during the addi t&m?n agf the crude feed to the,
PregsiEs seulgingr Axraty of dlopsandmyiotal gatieolpwg donibe opy dieanyaxiting the

118%pd WEeHAGHRA yHiRk A%vet 13t Mo 1% ' :
L R A e A
Alfter ¢x¥iing 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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addition vessel after the addition of the crude feed
was conplete. A decrease in tenperature to 370 0C was
wWob®snw@sadd duri ng the addition of the crude feebPlCT/UR®04/042222

cat al yst Zcrude feed m xtur Er@m% heated to a reaction
Crudaperdactians witeysereserapgd Harhingiliqat condensate stream. The crude

Pl%ﬁ‘qa%@wé&aefd%éﬁg@%@ After two hours, the reactor

wasS cool e n esul ting residueZcatal yst m xture
Prasdue: ghatb Negrddi &7. frigramsa was chagedpethe hdditke vesseld itedrude

andZor not. _consu in,the ciion. Froma difference
fephichi, AT EERTHOY 67 P GHIe A Bk B O St S gt
coMRigBF0.092 %ﬁ@hé} é ﬁﬁ?t)eg@fl c&RKS Jf @'Iﬁ'lrg?gmb Ml r&ﬁoﬂ’aﬁﬁ? {Qlontent of
e ed ded

per gram of cru . The total product inclu
0.008gragrsafheefude feedrdas lpatediio tl SO°€h Thn KaC€r:Ap CARICs,COs catalyst

ravity of 13 and gas. The gas included unreacted CH4,
G’ﬁy?’ r%@‘é??,“’@ Ege%&g%rﬂifa‘frocar bons, and CO2 (0.08
gr a@h@ﬁz@@RﬁﬁfOﬂCQ@chaﬁﬁ%ﬁ \giér gl%pé?ﬂéﬂ @? cBmdehied oﬂ"f;@% grams

per gram of crude product, 0. rans of sul fur an
of K A0 09.44 2zamss of RizCbt ad 24.4%gramy of Ts£C@r. ubke pr oduct

KB QUL PR B L Py PLERP ebertllfe B0 (e
K1d0,/RBIE0 465,100, B4Rt Bad® DI8empetdRirH6OZRICIC. of hdEnarmigl salts

0 was anal yzed to determ ne boiling range

(KaiC2sr Rbudi®0 Ard EeCQsh didorot gehipit Siie temprrasures ingrerapgd ey 50-500

o . Rern» aram of crud [ . .

sty APl 4055 B et P et nd
belewitthBSCaahpshtugd of0h® i gd@dsmetalndrbdanteslet ect abl e

anmount s of coke. Exanples 9 and 10 denonstrate that

d
cont A caslystiveas bepige ranidly tovt 2 th @ updar 2B genospberic prepsyre flow of
T e Ry

ofl ¢ inIdesn, and medenp modhtees! 250am’fminawai metadedioxheireactat. The
he crude product 0

STP. ad a residue content at
sgae Enc GBS PRE SCOUPARHS BB Chh o fosd to the
reSEHASVR DG s, MBIk Gudddebliival BREERZze@ o HRL @t dsthe 1.5 MPa

content of at nost 90% of_the sul fur content and_ |/.V
(228 psi@ of CoL: ovbiel Cmindiesf Redidualmsudsr fgad(hyguaots) remuineddu the

t.| t ,0.00 hyd i boi | i na.
g aroie FRTEr b H iR ISk ERcolfieS axeraly,
teh@Rfdure 19970 ar Yas o@g‘eﬁmdmﬁﬁ% FIROAWRLitWnt JT tRe BQHS fe@. T ange

di stribution between 200-300 0C at 0.101 MPa, at | east

0. 00Thgyeasatpstistudeyfdebwintiisrigsientad & disiartionytepparpgure of 450 °C and
i Bbibe A 0 SRR 2 o AP bAOROS b e B 4 i

es

the réduinpgesi s gstinfixtupewrs asighedtodetériinda f&dcédthye@coke

/ Cs CQg Catal yst and Steam _The reaction procedures,
predveedtandios notgrasned R thereaeltamy Cs CO cat al yst in

Exa ; . ' . .

Crachloa im0 B Sy, SO 89 R BAABRUA e v, 004
giabhs Qi aoilee @haired ik CERIRPRECRMCSREMR: fead. allstotab@r®iuct included

O%’? zgamsl c?f a%gcrlzp Il)r%dl}clc 'witrlrle gnha%(c]reag\é\%stI ug?zgftijtyaosf 1t3 r]areld gas. The gas
included unreacted CHy, hydrogen, C, and C4-C¢ hydrocarbons, and CO; (0.08 grams of
CO; per gram of gas).

The crude product had, per gram of crude product, 0.01 grams of sulfur and

0.000005 grams of a total Ni and V. The crude product was not further analyzed.
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hydrogen source. In Exanple 12, hydrogen gas was used
as the hydrogen source. A graphical representation of
wo b@saesunt s of non-condensabl e gas, crude proPCT/US20841042222
coke is depicted in FIG 14, Bars 186 and 188
r epr bsBramnle 90.¢br eeagti oripioseruresarendittansg¢rydq fepd, and catalyst were
re ese q
r}ﬁ%}%?}m ellf) rbe;tlélg oy %9<‘éc§rrgpgfp rExo c?%c‘ﬂg 4§ grgag ggﬁlgz&atﬁ Jetermine
b(‘!&ﬁh@ Fdng@ﬁlshﬁ’lﬁltmhslﬁc& tﬁeﬁdde pmdﬁxarfmberliﬂib,pr@zﬂlmhﬁd @Er gram of
crude product ( bar 19 % of bar 96
cidopisKueloRd4 @ns q%@pﬁ hpaed eens éhwér tn - 4$fgr%fﬂ%opg GO, and
L R Finfcor e % O
réﬁﬂ& gmgggéhc#wﬁggaﬁgg%§%gn 360% gas af 194) and 9
Wt % Bkaraplke9 wad ¢0 riemdnslmde mbtaronm%&)f, thi ameld feat wiiea hydrogen

melght of the rro les 1 nd 12 rovrd
STES B PIESRRCS I FHBORSCEra GG Pas U F 9§ e feed produces
a Piti" ngcf’tHaEﬁchﬁ@s 2tria¥ f&ﬂr@f‘thgﬁ§ a3Rufl HY@ERAEBTP. The crude

sou ane I's generally less expensive to produce
pmddétmadtarrmehmmtmu afrathy@lsrt 80%mf thdwesidae powsewad thdernde feed. The
utili

et e B oo oneqin S saf ForTl SR SRR GEA Olg ofhe sulfr

cOMAATRIR VSR &R ORI KeaEt i ng a crude feed in the
presence of an inorganic salt catalyst to produce a

t ot alhprwde ptodu@aadpd@d;atﬂ@su_mo Pgm@mfrhgdm@rb@d%wﬂh a boiling

RO ON P SEBUTrY ShaCehD 10O ) e SRR HE arocarbons

wrrﬁraeooﬁlnﬁg ﬁﬁg@d@ﬁlbuﬂoﬁamk@m 3@(@@&0 1 dmaPahsgr 15@@0 001 grams
ressure was vari ed. npl e 13, the reactor

r@carbqusawmbmhpg@ga drsrrrrgltlpnbewﬁn 4094538 Eér@ww 0.101
ude product with APl gravity of 25 at 15.5 0C was
NQ{ oduced. The total product had hydrocarbons with a
Eathfiplds 101320 NC o tacBs 00 radyBesdSvith aaHv(hmgm Soarte5n tlee Biksence
see curve,198 |n FIG. 15) In Exanp t he reactor
Ae2s Catalysy and;Sfea: Tﬁarqaﬁtéow%ﬁr%g |
(%gf t:é(%gtad%l tﬁé k{dé )i&%'@%/d@éd(ﬁg d%f)ehy 1]?]19§ 1 Pdnd1Bdvere the same

he™ t ot
a:hmdimnqﬂéa@,res:cepttthata 30igsnns d:fu:lrmderfecﬁ (C&mroﬂ@egrnhmdéﬂsgrams of the

200
K RRBPEROUE RS Pl heteSEL ottt JbPrjetenkisopiags te
hi &8 ?eﬁ"éohﬁ:eh YAERERDBI 1, hioPERSRRER uaéd ANthb H?dhggéﬁ $ource. A

Salt catal yst at vari ous pressures to produce crude
gmphntarbtepmsttrrhatwnsﬁ]tm:uewmf nypmesontlgnsably gaaroymd\rgvrodr@t and coke

et BTG B ot Seg haibtebthsdu M Sl R et 90 and 102

e%éé@@t Wes fqhid htyBﬁ)cE’ﬂbﬁﬁﬁ Budld, #dbaeX)l 90arfdABEGEF#Sent wi% gas

st or SilTicon Carbide in the Absence of an

hﬁseﬁb@@r{b@%’ﬁlghb@frtb@ crurig fedanpl es 15 and 16, the
appa a d
0 140 P55 BSOS lr 196
v GElcyRd (HaP188), based on the weight of the Cerro Negro, was produced.
In Example 12, 84 wt% of crude product (bar 190), 7 wt% of gas (bar 194), and 9
wt% of coke were produced (bar 186), based on the weight of the Cerro Negro.

Examples 11 and 12 provide a comparison of the use of methane as a hydrogen
source to the use of hydrogen gas as a hydrogen source. Methane is generally less
expensive to produce and/or transport than hydrogen, thus a process that utilizes methane

is desirable. As demonstrated, methane is at least as effective as hydrogen gas as a
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silicon carbide) were directly charged into the

reactor at the sane tine. Carbon di oxide (CQ2) was
was®d/oesoa carrier gas. In Exanple 15, 138 granGnUSﬂmMmuzn

Cerro Negro was conbined with 60.4 granms of the
hydeayes/sryzerdrsonasinga ange feed i the Riesengs aftanggorganic salt catalyst

anple 16, 132 g of Cerro Negro was

'mégﬁgﬁe%&&£1?ﬁﬁggxls grans of silicon carbide (40 nesh,
ESinples18-14h tProdatiag aACiele Riodiet witha Sefietdd API iGrawity. The

carbide is believed to_have | qw, ca m
aPPRERESs FeRelon pTaesdurh e M g Al %a%%% %@a as in Example
9*&%%#%&1{&%@& a@%&ﬁi‘é as vaed M xture was heat ed to a
i'on tenperatu

re of 500 OC over a period of 2
hour Bxardfie 1&GRe vastonptased wian0d MRe (142 psipduang thercatiacting

DeRoR) du s Prpdiev b BRAEE LA bl SaeC s PEEEa ! B!
pleﬁs&wfi gy&foca’}bgné\@ﬁh b AR itfutiRfior carbbi! H@msé@%maﬁge $#Bm 5 to 32

the cold"traps was consol i dated and anal yzed. |
(skxeurpt €981, FIB6 18R grams (26.68 wt % based on the

t_of th de feed) of
1T QUi Kbitheeaort grogitar s 300Pa I3l BGfiadil conacting
pdrlcRAM £ kg pfodBEt Wille API BElRith 8861 6iat 15 5 e WAGHEdWeE. Sfﬁé total
cat alyst in the carbon di oxi de atnosphere. I n Exanp

prodyct bsd higdngearhens(with 9 Gisiitystiop #5 earbomnumberadn g Fange ffromhé to 15
crude yel | ow hydrocarbon liquid with an API
@EFQ¥V?%8§PQQ§§J2§ produced from contact of the crude
f eedTHdsk Bxshples @8nStiaicdfethddd oL caRidiAR thd @xdel &ed w1th hydrogen
at nosphere. Al though the yield in Exanple 15 is

intthe pregense of ag esgantq Wi catalyst Al oyt AresBesde pmfi% a ‘chude product
w?[h %Ssg %d %PI ?flcﬁutjyn R%?agiuﬁ% o o}%r ﬁ%ﬂfé:ali ¥iilde ??odgl?fa@fhﬁ B higher or

e in- f ogen
]dﬁ&ﬂﬂ@@@ﬁhﬁymms@&ﬁﬂmédons .The yleld of crude product
in Exa le 16 is one- hal f of the yleld of crude
E AIAEH 1,6: OIHA -l I _l.',_,_r._ ed dn the Bresg [l strates

g6§33¥@g§%§c@ ekl %cmlagm ﬁﬁtAwsfenwﬁm%m;l

HallpereacsSonkca Ig&“scampi;esﬂ)ﬁchndgénths @ppawus Exedepked atd re0tion
Cont act of a Crude FEeed en So n. th

ISP e DR B ESORI -CAERE T S oredh A ShAIEst Cor

siftBsh ShbibeRerCABEHEC ROl MRIRORAL G SARE bdnhOfige. Bﬁﬂ)on dioxide

appar atus, reaction procedure, crude feed and t
(GO mvpamsel asal dardertgab.y bt Examnde d el 38gramasl Cm@@@;@l wasgombined

oSSR B P P R M G g b By

IVES:Hle @6" d 30 WAL WesoWasS comBihed Svithes, Iy 8af@ @il silicon carbide

source. The reactor pressure was 0.101 MPa (14.7

(Ad)unmlvgstan@r@ disterials; p?glsg é&l@J@dCAThSuqlisﬁdh@géﬁrtg%leoﬁgwed to have
QFVYa té tz%lyp fc,pn g;%érq}eg lm@agetsﬂrgpesg ‘8 1éeﬁs S&%beﬁ%%aeﬁﬂ

percen cru duc gas, and

C ok eIrDcfa@H @ﬁz&ﬂpl@ rthe hﬁM@WMda&dT@b&@cﬁon fenfpetaturktf 500 °C over a
nples 17 and 18, the K2COBZRp2CO3ZCs2CO8 cat al yst
pmmi fSdwpurs. TGP Was meterediatothn Faaeior Alp fainplel0fqp dnin. Vapor

g%%atgc? éo&qhe {edctor 3P Lcﬁle%éd il ﬁ{% c%?ﬂ%tahaq gas bag using a back

pressure of 3.2 MPa (479.7 psi). Crude product from the cold traps was consolidated and

analyzed.
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tenperature was in a tenperature range from 500-600

0C. As shown in Table 4 (FIG 16), for Exanples 17 and
wagosmbem t he tenperature was i ncreased from 317(5T/082(l)0042222

500 0C product| on of gas increased from 0.02

0. OSnghamol 5. GAg BRI (AT ook aPd B GHUBIEN G crude feed) of
a@&%&% %4889{"3}’1% witlP& ?gﬁ@gy Bg dgt &m uEéH Rof%ontact
© at her

per gram o
oﬂtﬁﬂmﬂafwiamhﬂﬁw isorpdnie satocutapdt 0 fhetdaﬂaour&@admtndusphere.

Ul FEEIEIG GrhSdR BRREL ST Dased PR gRByo! the crude feed) of
@anp ﬁﬁb‘é’fbo ?Ci‘hd GhdR BIORMGES th@dww%uc%d Q’rorﬂ ontact of the

e 19, ude eed was cont acted wth
crudelfeed mlﬂnchﬂiaonmarbsdermnlther carbon ﬂuexml@mtmos'.phm des cri bed

f or e, 18. ent ude product

ok A ThOldhe SRR Erema ot isdows Y Er Rt Ehiond iy itEen
sowR iRk $enB8of 1R 'iﬁ%ﬁ‘éﬁﬁ'c bkt Eg@h@ rodtef BhAtHMA-sitA gbA®ation of

gas production in Exanple 18. sul urization of the

hysiregta lméemmna@taimc emditionst The yiebd ofcriieprotiect igExample 16 is
1
o e PO o5 ki GHEERe Ay Padpls B i R R the

hyatbdelis g&f&aﬂéﬁ d@ingledafBt 6f EBrUde fedd iaAMOpreSnd€ 6f the inorganic salt
product for the crudg gﬂooduct produced in Exanple 18.
4

a@ﬂalﬂpﬂ @sgx@:e,@agam B%S%li%ﬁrpl e for Exanple 18. In
9 E ?I?ﬂle%resence

off IQ@(B@Qsz@@é‘/(ISE(OOH Gatalﬁstaﬂdlcﬁﬁh Q)Xiﬂﬂdm@ltSlHébn Carbide at

significantly 1ncreased in Exanple ZO@I atlve to dhﬁ
_gag_qhsmﬁmﬁu% %ﬂ@%t@e 1FhPLoRe the

1n9%ﬁfc SER %&tﬁl&fﬁ]p\g?I%Qﬁ@é e' ‘E&ghlbg:@z %x%eg); ?}rét e e@'@roqtlegro was

cru UCt

. added dﬁecrt@etnstm&eactgﬁmsteaah df ﬁ)icﬁtlcgr thnmughfthecaddagorpvessil @nd hydrogen

wer e produ The crude product produced | .
O DIBE MR Sl T Igrtpeares IV RARLE 7 psi
dLH¥r%d(H§ E@nt&&foﬁg%ﬁgd t ‘Ph@ﬁycﬁogek % @RWV fafe way jSW crP@hind "Rdikction

crude product produced Tn | e 18. These
tegwparapires; seemohsy ragsednd pacentdgss Oﬁ@@lﬂ? Qtosiugts gap, pd coke produced

o S A £ IBns and Convent | onal metal sal ts.

At SR0E QP& ahdNBdRISITA:/RWOMBLIE,0D; 2aysnBdstised. In
t he anDunts of coke and noncondensabl e gas were

Exingple fl 7 ctha epytadtingdempéraiirg Was Zfoiint B Ifampdk £8.4heicasttacting
d b] tal yt
teg)g)ﬁ%i%?re %ﬁ% ?n :]1 ?en%%%at&{qury%eefgoﬂ @98 lsoe@:- cataly I C

I'horganic salt catal ysts

( SeeAExasil @STable 4 ﬁ? j(ex laﬂlﬁér@lﬂmp‘fdsﬁ7 abd)13, aheletheaasperature was
was observed in the weight percent, of roduced gas

mr:mam fyem 835 fhdo é%%@d@ad@agn pégﬁ%acra@ﬁeﬂ Al 9@2 &Ry 191005

)

S BT ere? pr SRR st OB ehd e et 017
gigas ,to 0100 driras ofdoke @&Cé(t‘amg)f@fudeffeed:atukﬂa%hlgbﬁdemperature The sulfur
estimated to be_at nost 20 w % at nost 1

at
copbagtt of theygrade peduyebalso gerpaned Fom Rk gr%@i’ Qvﬁf% grgpas of sulfur per
{ a
gxfgglucgﬂc gﬂ%ﬁ&uﬁ?g’c t‘ﬁ% fifef f%gg):e& b ggt&fﬂc éﬁggugyﬂg@ﬁmﬂ of 1.8.
W t hIIﬁE}Cmqﬂe e, al-dyddeo@eahwﬁeuasma:téd]with CaCOs5 under conditions similar to
the conditions described for Example 18. Percentages of crude product, gas, and coke
production are tabulated in Table 4 in FIG. 16. Gas production increased in Example 19

relative to the gas production in Example 18. Desulfurization of the crude feed was not as
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the Presence of Water and a K CO/Rb CO/Cs .COa
Catal yst or Silicon Carbide. Apparatus in Exanples 21
w@nasad3vere the sane as in Exanple 9 except tPEr/US2004/042222

ydrogen as was_used as the h drogen source In
pelmhxampig 1§, "gr h&ﬁ%idéﬁ’r@élfa{ Fxamplerh9i heddper gram of

R e .

gpneoiscrade @edua fdethe ornda praebprodacediih EExa8fpled 8gr ans  of

siligcon ca de to formthe f ee
o1 uaE R aE SR b Srhaiva et Eampis, 15 Apdbamels 20, 83.13
glaBRG RMlicod R&LIMEIRQERIHIIRSin W@%nm%faﬁrcsalﬁt waééha&‘g@%# B reactor.

into the reactor during the heating ard hol d
Gpepmdd@mnﬁmé cokelprodfietanh mgmﬁcm&lymemdureﬂxampls Q0 rél@tive to the

d t 0C.f 1 . .
shrEoqEp A bk FioR &7 FAG PR 8o 0T e S Bl i ponditions,
0.22 lapumhs @ﬂ'%k%bﬂ"éramrlﬁ@nﬁe 800, iﬁ%afhs @ Ubn-cMdeBEatldEas, and

reacti on tenperature reached 40 wat er was
0.5 eranoeioleadapiodusievare arodoeedat The oradesprodua pmdgw«rd n Emmple 20

TR R L0 B0, M R Y S8R o

pdig@drh Y caidd phetugi p’l@dﬁ&ﬂh@ﬂ)‘iamﬁlfetl@f mai nt ai ni ng the
reaction m xture at 400 0C e reaction tenperature

was 1 PRse exzaples demonstioted dhat thasaialsstnbsedan Esemplys 17 gpd 28
pl%% Stmpcol g&%ﬁﬁg 0\\/699135 cfa{agm tc%ﬁdﬁféﬁ‘é’ M co%glgfo%l lflgttaiegalts At

5001%(3 @nfld hydagsn \ﬁlaw ratmtfaBO dafmnamd aﬁnahty;z)édokel and non—
e 21, 86.17 (66,1 % based o the g
cgﬁe{l%e&aa &g Séea}'lce?ﬁowa% oiap ths Aaqingy hgake @%@%

= cdrfdgﬁgagle C%%E gﬂﬁueécp%&f& hoiRB4al ?ﬁ& @5nc(1§gns5 9) Wer e

produce a vapor from contact of the crude feed

Wi t hint dxemeSOsinBbn@EMils sttt gsta(SestExiampldsd 7hydindigble 4, FIG.. .
. at h Ex I 22. t d |1
1 AR r s TP dfr g ot HEPPEAS G rReve to the

%&@&U‘g’as Vel ISARE HRGonBHIkpedRbht (B QMBmPleS Eﬁéﬁﬁple 20 in Table 4,
FIl(ﬁdrocar bon Iiquid was renoved fromthe reactor. Less

df)-sbropt the ghantip Oﬂbydcowbcm iy thegoduded @awha/\télsrmal cracking of
d de f h, s N,
oREATE MRS s A Ao Tl B PR ot mos

5 Wit%| o @neChased o ItHdefal amasnt A SaIde gebdl donkeaplieh ZBydrogen source.
relatlve to a yieId of crude pr oduct produced in

urce In

Al enndedteed with a Grasequsdivdiogen Seurce In
thtelﬁ“ﬁwiﬁg gf‘ Wzﬁ% Qlflg hﬁ@gcﬁgﬂﬁaggéq‘?éh‘ﬁ gOP‘i‘g&%ﬁ gr gﬁicog Carbide.

Apparatus in Pxanoplee?l asi 2whetthawihes as ibBgamplecddcgpt thitthydrogen gas
crud in Exanpl e 21 was. | gwer boiling than the

Wat URge 2 F@ﬂw@%oaen SIS M@Hﬂe 2hd 38&%%1@ pgfleao Biegiorwas
cohBif& gﬁf;@y [ b PR sdmﬁgmzq mr@bsc%_% oﬁglc?eclrﬁn&e feed

e produced vapor e cf ude prodguct uce
mEtaep HleEiZélnp]aazeh}% geachsfdf GerpMiqpes tiae sombilnad with 80d 4 grams of

SURGPE B heule SR peen, T

The crude feed mixture was charged directly into the reactor. The hydrogen gas

was metered at 250 cm>/min into the reactor during the heating and holding periods. The
crude feed mixture was heated to 300 °C over 1.5 hours and maintained at 300 °C for 1
hour. The reaction temperature was increased to 400 °C over 1 hour and maintained at

400 °C for 1 hour. After the reaction temperature reached 400 °C, water was introduced
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Exanpl es 23- 24: Contact of a Crude Feed with a
Hydrogen Source in the Presence of a | GCChZRb COVCs CO

wW@2210al0ysh9 t 0 Produce a Crude Product with | ncrrelme82004/042222

Vol ume Rel ative to a Crude Product Vol unme Produced
injp e rengspr LAt i0ct goviuin eaminationevidh fertaduagen gps dWater and
S e Sl S R

Affee chanvasiniligrite tdayti@haiged at 900 PE, the agiction ’&ﬁﬂ)e@lﬁiﬁ@%ﬁncreased
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20T RN AR 40150 e o
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oduct rans) of with an APl gravity of 12 and a
Hg?%t“%’r?&%?g%sal g/nL at 15.5 0C (70 nL) was

pr odpeBlamplRder white$£pof aRdlh smam amoliior\ak wz@ pRIdut&tefrom the

crude ﬁroduct produced from Exanpl e 23 wa
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significant increase in volume of product enhances a

And e inceease ippield afyeryds pyedist wes obssreedvin Examplst2 lelagiae to a yield
OP{;ﬁﬁygodgg{mg@d&léﬁ? ﬁ{(aﬂlﬂg 5 crude. Exanple 25. Contact

rogen Source in the Presence
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The apparatu reaction procedure re the sape
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pRrIugt fyora xampRIZ2Ca8demaehstdied by thasudt fod@@Grodived ar Exienple 22

nt’éﬂed‘g(éﬁ%ﬁ’gﬁ? @CEH&?BE(GPK% /Rb C%Cﬁ}%t %ﬂ@@ﬁ%}»lezl had

ehiRRE& ﬂw%@oﬁeﬂféstfgﬁfﬂve fo&he %a@bﬁfdustrﬁfg&ucteg SExHnPE 22, as

grans total "aromatics content 1n a boil range
ddesnmﬁcbbywmnalbesmefe@n 149-260 0C (300- 500 OF),

Corrbbne, in the gresence

(]
oﬂﬁ mcbg/mﬁzddﬂﬁcsau&ecitan@t walsro@uze a@muaqtro@ﬁcttwhﬁl Increased
crude teed wth nmethane 1 n the pr esence OT the
Vichang Relativerto a{Omde P iiw.'A,.\:Lr-J..n:-' o

[ e r n
C%PﬁﬂieonsT %g% ﬁgpa%%%% C o dp rng%%ntléo §aﬁ%f§daenéiare tlon @?F ced%rlp was the
sdrpd & deRerdtsbddh Exe@mPle @ Em‘@t e c@t[déCfEedJW@ﬂ&iis‘dctly 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/RbyCO3/Cs,CO5 catalyst were charged to the reactor. A crude product (87.6
grams) with an API gravity of 50 and a density of 0.7796 g/mL at 15.5 °C (112 mL) was
produced. |
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and 0.028 grans of hydrocarbon gas. The total gas

coll ected included, per nole of gas, 0.16 noles of
whyasogsny 0.045 nol es of carbon di oxi de, and PCDRS2004/042222

nol es of C2 and C4-C6 h%drocarbons as determ ned

GC/ VB Ewlbaﬂalr{@@r@mw audafeedd OGmlnfsaidedped) a@éﬁé@ﬁams of

TP Al T by o
g bN &L hl(itha aénsgasf 01986 hgtnalg eafhy °@Iﬁﬂ) Mg svas produced

spectronmetry. The crude produgt |n a m xt e of
hy dr Dadenibess candifons, B quwge phihg ‘g% R{S@u oy Example

23 08s Fl&%@}lqnlaltéw(lg‘y rgﬁ&ct‘rx?ﬂrﬂ?étv‘dﬁﬁné b gﬁg @eéag 6 REne of the
et hyl[**benzene’ (a nonocyclic ring conpound wth a
cludé btdalgcmbducedﬁn ER6imple Q€ veds sipnifdcantifPdgss (1% desanther the volume

m xture. This (gduct S EOt det.ected in the clr ude
of g Preduct uedice fabyample 26 AYSieAnt tnereas it Volugg of product
ﬁFﬁHP%é%%rE&@H g*aslhfqeﬁ) ygse%ratev\ﬁb&%ﬁméaﬂcm@ﬁmaﬁa zesﬁume of
irst used cata had an increase in welight from
1rf13>i1t€rugesarrs to at ot al wei ght of 37.38 granms (an
f

|htSofthe ; Prosence of a-

E%@E%}Nb%b03m§gm@zga&§t, Sﬁﬁ‘ﬁ‘?} a@lfd @61&! ITHRNPba@fls®nd reaction
grans of Ni/V, and 0. 845

plgxcadu;e mrd@m&w@m{mmw thept drm h¢any seesi metered into the

o AT RTH 1 T A 0r S i e &gy combining

219 opArRsIse, 3G0 39D B ObF RW%adotmgraﬂns Rf Cg)y;. af t er

| osses. The t ot al roduct i ncl uded gram of tota
pr odi-ﬁb@ crude fezd¢i 3ha5 stans) and K2CPuBb: 14@@2@103 ceta@53<31 6 grams)
%e tog dlleta&tglp ajfnltl) Cg o? N%gr% cglbcpe]léclgﬁmeroéraﬁla% chcD:efeed 0.04

gﬁtnﬁﬁo’@r aomatés @ﬁllteb)mih @Ib@l(ingi eangadiktibudidh beolea 1@19 2@9 °0€(3OO =500
ydrocar bons. The bal ance of the gas wa

1?9., 008040 erampef aickel aaﬁaa@%@égowln@éa(b%‘f%gr@aw@i pulfur, and 0.56

PG %1%3@r§\)1t ofitfe &ﬁHﬂfeeH pdyetr included a

m Xxture o ocarbons with a boili ng range between
100- &3Btatx@f tHdwﬂugi@fded@nﬂﬂheﬂlhm imthd pnessemn phthe boi l i ng

KeG0AROR G P B PRSP SaROF EOHTGHEEr b exams oftotal

p{b@ﬁaeg}ﬁiompéraﬁglog%ﬁ t ol uene, 0.03 nol €% of
xyl ene, “and 0. 060 nol e% of par a- xyl ene

( rmn?fhaytdtalq)rmdmglmbﬂp@md gram QﬂTO‘aﬂ beidbet, AG1 gedms ef crude product

o0 88% g A metRl gt  Lisg TR QLRI A e e of g,

06 m&@scmcw%ﬂ ©04 Rk of céli@cSn al@me@hdfo 078 {BRs of C; and C4-Cy
react or and then anal yzed. The second used

hy:dmearb@ts mt@mlmwcbse@%ﬁn The bglhncequém 6. WS 1gethane, ais carbon

t ot,al f 43 Wt %
noneRde sty 2 Phof2fed) ‘%%GVSP‘F%?%Q SIS coazce 200
cat affue E:I)ude Eﬂﬁiu&t&ﬁ%alﬁe@uﬁﬂg akygbinbficd oied cﬁro’fx?atography and

granms of co and g%rams of sul fur, and
[o¥

ngtssasp@ctp@net@r ahhefrudeprofect irncdeded araixjue of hwpearbm with a boiling
radlgg gg Y aglg ?(})/(é—%%’ o8f m)cotm%u&f)ﬁgaﬁctt %ﬂx%é ﬂxcftﬂgd 5968 Efjams 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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(44.84 granms) to produce, per gram of crude feed, 104
granms of total product and 0.1 14 grans of coke was

weolseeied. A portion of the coke was attri butEdr/U92004/042222
coke formation in the additjon vessel due

tota) sietghhof T3 samsdan tcemesy ekLewt’s; based %EhelW@glan%f thg original
f
B e e

additﬂﬂlupéokea) 863 Sggrams of kul€urpele0 pr grdtnstof MV, And 2B4G§ rgearss of
dr ocarbon gas. The total %as I ncl uded per nole

KSQO B CQy/GRChPESaM HyHFOEARHAYSD. 052 nol es of carbon
di oxAﬁ‘(ﬁthl?dT @ﬁ%ﬁ:%’b%@% m% 2&&3}69&9&@& BGRSthe % used catalyst

bal ance , alr, carbon npnoxi de
(3b6ydregns) te lpfcfdlud@ 15Ggdnma of nedolvered datel mbdwy a:fitmlalssesi 76h¢ total

The crude product included a _mXxture hydr ocarb
prafleet Imelusior) W@r%ﬁ&@%m@% 0Ftgerams OgItqul B dredush, 0.058
grglfg]s g\?\g%dgﬁ%%l}l E&e""h%&‘g.@lbgfdrﬂs"& g"a§l NYke %As%h&lb@éﬂ b@lnmole of gas, 0.18

I nclu , r gram of ocar bon m xture,
m6le® B hyfrags, GIOH)grarbseufzcmmlmn dioxidy, aydéi)rﬁﬁ Sgholeppien€s

0. 04 f t I 0
e oTBe B oLk aGstn il % e Hrniges of
e‘pa 5@{6345(;1“&0&1{&(&11%%@(516)0& alyst") was renoved fromthe
actor, ‘'wei ghed, and 'then anal ézed The third used

c at allystrudiaproductindwndedsempxturgei hydrosarbensawitisa bgilinggangs

t o ﬁié)ngﬁ‘gﬂj V\"lél?eg%q?rp %I? g{ rg%gng “Sé bg%%ﬁia geragge cﬁgtrl‘%tugn below
1 492@%1@@2&3%% fad &8 onlighid ﬁ&drocﬁ@bﬂd e 8 ehstemnifathyl benzene,

anal ysi s the third used catal yst was é)erforrred The

0. rcde % o thlesne o003 malede ofiamstn-xylene, grchAO6P medeie of pararxylene
t k)
ot Ste g oo RlR: ngéh GaEhen golndblodage oG9 NPIEN These

@ﬂ%w@feﬂ@tﬂét@g&b\le n(i)tlﬁ&in&ieg’eahs of vanadi um 0. 0007

ans. of nickel, 0.0015 a of iron, and 00025
or ¢ anbhatsed kgHIHESRPRA THe gix%ﬁa&a%@m}gedo@% the reactor, weighed,

attd 87 éﬁaWd Mghaksond Gl daSt da‘fﬁ érﬂnncféageaﬁi' W@ﬂgﬁqﬂ)m 36.63 grams

Zi rconi denonstrate |s exanp
tostofall veighin of 47.44vetaals<am BooesBd wbwt‘%a,rbﬂsai on thetvvfeght of the

oS SES R E e 2L SE e BUEE i 052 g
ofoREUSRD. B %rﬁﬁ’xﬁbﬁﬁlﬁﬁfarﬂ EoUgansee gt & Redhidised Gzi‘talyst

source in t resence of the |norgan| c salt catal yst
The Additieng rcacdsuf@edm(elm gramm) oy ehitectad viithtthe seconhussdcatalyst

BSHEREP Mo EToE e PL G e Sl ke fAgR! bffuctand 0.114
g@din3 o o waconetedy A4Rridéa of the Esite Wiﬁtﬁri‘bﬁ%ﬁ 16 Ublce fobigtion in the
average crude product yield (based on the weight of

addifgorcyagsid dﬂ@wvevhﬁ@tmtm agleligipn essel gnest - elagrgms of the 133 grams

oAbk IR AU 0 G Ty 't o

st antpg @t @rddati iacluaéd, Per’ HamasTdotahgrodia) @86 gisgisyificrude product
yi el d of gaseous cracked hydrocarbons was 2.3 w

%
ar(do%@%ijgr@mspﬁ bycwepagh@n gas. (e tetel gps tneduderl. pRrpoly ot gas, 0.18 moles
ofshy%n(gg%r 906?2/ }n% ds QP cﬁfboﬁ) dﬂ)@l{fe, aHZieO.Sﬁj HR?JS%tf'Cé %Gyh}Jdﬁfcgﬁ)ons. The

balance of the gas was methane, air, carbon monoxide, hydrogen sulfide, and a small trace

of evaporated oil.
The crude product included a mixture of hydrocarbons with a boiling range

between 100-538 °C. The portion of the mixture with a boiling range distribution below
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standard deviation of both Iiquid and coke was due to

the third trial, in which the tenperature controller
wobooslessdeed vessel failed, overheating the credeUusmedos2222

in the addition vessel. Even so, there is no apparent

144 ghmfsluela?npeaéna@t elrhystecagiongaixtue, QY2ngrems efhyl %nzene 0.027
BRI, 0L oraliR R AL FIcE a8 BPlarth ¥t Pl ke

detaﬁnﬁ)edlngeﬂ'd‘rebyﬁ@/MSJf C3 olefin to total C3 was 0. 4.

The al pha_ol e to internal olefins ratio of the C4
ny dr DRSS RUE S BgIsod FRAGEE S8 (TS dHOBY {hegeen peighed

anfftfie J{S ‘gy ed Nirfie &e&\@étgﬁ'g%ﬁ%tlhﬁjeés\é IH#AQ%‘& floUN. ﬁﬁpgrams to

predi ct therm) ynam c cis/trans ole rati o
a o1 8veighh ef 46.pH granﬂlsa(fan mscréase o7 e mit%l, baded onrise weightoofdhe original

KRB G0k £RE e o PFRFH S1AE S AR s O e fHiFCuseg catalyst
whPper Uk REDATh OIS RSd ERAlyS: 1ﬁ<flu@ed1 %ér grdthr&Rditional matter, 0.90

cis/transolefins ratio was 1.25. " This rati o was
grgme af earbom A028rgraps eﬂhyxtregbnt ﬁ@ﬂ% ggan&mfmx@n; DSA6 rgzanss of

tio.of 0.9. le 26: tact .
sl L 0P el 0, Jo88 B St 01008 efyms ot piciel,
0.6y @3@@ oBRUA,GAINNINNS gPieSEMBfrRle WiletheBalalicdBiks ofhE?

Cat a The apparatus and reaction procedure were
tranyionaneala sudheashiaraigm, fitaBappheé zwconeumept that the

c1 RSB SRS P00 TSI ASRL ARl s
thBRYr At eshliuitalgst do abeargRt the dmetagryﬁelafof thde bRt least 80% for
Met hane as was conti nuousl metered at 500 cnB/mn to

cach gurp) Paedused bseenistwha ceusistPacivit paydogen sres ingheyprepgpce of

T th%?%c%gﬁl ?ab?tcctagarl Tﬁ}ﬁe &ﬁg%g@g&a}%@l t?@?&fgé%éﬁrggﬁgcs content at least
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100f tRh&YG08 nmndcyb(ﬁc 61ng ragoteatios CoRteniof thdhrerude feed in a b0111ng range
K2CB/ C3/ CO3 catal yst (59.88 grans) was charged
dlﬁ%‘%ﬁ@%‘é%@tlé&%A crude feed (bitunen, Lloydninster, *

Can I
G R Rt 08 e SO

crydeafesd) way 8T wh%ownh rawdmdaldeidmamls ofi2 abedhd avetdge coke yield was
d'tonves to 1 bi t umen was.. 0
7.3 54 GeBa iRt d P e e it f sOEd g8iden gf 26, and
the /a%rﬁgé el gﬁﬁylélﬁaﬁ fafdeolifcrabkedt O}@fm:hrﬁoﬁs WabRI3NY194 (bak&teon the
crude uid level of 50% of the reactor vol une,

Wﬁehteezféhe crufle fqeé) withastandandfdevietion of 0.46%m| Thegompetasively large

sl g ot ORI GRTRENGE bR P B L. B VR thd

teinpelaairatottlef ofHh6 f&Q. vesin el dV@riehtiidtthe crude feed in the addition
met hane/ st eanf crude feed w_th the cata yst produced a

vesslaEvest s thete ising apharsnicsigniicant deletereus et of evendhe large
ar%&ﬁlgg &’;coﬁg Eésfé@rlllter VEPRE )a%n{/a‘t\y[ oq{t@é %a%lygtﬁégrergr ams of

d Was processe
di f f Bliecratie of Q, bl&ﬁhs & totd Ca lvmsf) 19e i Thitraténef Cs oleﬁn to total C; was

0. érle"sflhg gl%{‘l&(l: glte%lng tsot 1n’[2rr)1(atl %{e%n\é\%tlo of thg Cz? E?drgga?ggns%as 0.61. The C4
cis/trans olefins ratio was 6.34. This ratio was substantially higher than the predicted
thermodynamic C4 cis/trans olefins ratio of 0.68. The alpha olefins to internal olefins ratio
of the Cs hydrocarbons was 0.92. This ratio was greater than the predicted

thermodynamic Cs alpha olefins to Cs internal olefins ratio of 0.194. The C; cis/trans
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coke per gram of crude feed remained in the reactor.
From contact of the crude feed with the nethane in the
w@r@smoese of the K2CO3/ Rb2CO3/ Cs2CO3 cat al yst, POr/982004/042222
oduct per ram of crude feed wa

ans of tot r
lélaﬁft‘t@d""a%% ’glelavfa%wﬁrﬁ atehibay &@cpreﬁeﬁe &?empé?namw Cs
cgg;aggomg%;oofq}g)s grans of gas and 0.97 grans of

crude product, excluding the anount of nethane and
Emahmle 2scdontactt dfen Rdammlu ngﬁﬁalfuafamhurge@rudﬂeedmm a

ﬁyﬂatagexm euéddngﬁoce@ﬁfk ‘Qe@ %hegga@ﬁeasqfes&%d G0 EQ%B?E@ except that the
ydr ocar bons om t he anmount of hydrogen sulf

cgelndecal axdthane, amd ptebm eertichatimwuslyded tortbe saacfonr The tavehef feed in
of the crude was r duced b Ass i n

et EREn e Eo b os i backiy MckRisrbas was
cShtotfy WREG@ePHOSDOCRS/mINS tADkeaétof. a8 tesin Has eaﬁmusly metered at 6
nonoxi de to carbon dioxide was 0.4. The C2-C5

ghyiarto thertgaater- i ncl uded, per gram of hydrocarbons, 0.30

O SR auf U e SRR S af B0, 222
gfa@mqlmgeog, hhe 408igedths 68CHCOS Ths &,0ENRNEOL/LTs,CO; catalyst (59.88

n-pentane in the non-condensabl e hydrocarbons was 0. 3.
grrpes) wess ghargedhtol the Baciosobut ane to n-butane in the

non- Go r e

co n‘po(‘Au%gg@%gg ’(ﬁ%{éﬁr[e%g rﬁgo%:‘dﬁj W@éna%aﬁﬁagrmg Qn %ﬁf %IéLVIt% 0f9.4,a
sul6urtoentenodf MODGAngrod ﬁﬁlﬁlr&ﬂdea gahidue abmtentm‘f OadOpdram€dper gram of

oIeflnst0|nternaI 4 75. A wei ght

~cpude fepdpag hesied ind %?CE‘W%"%S ql"?nl%(? Hal Teshesbifunes Wass

~ cdntBoudtP eciBLReb 1R Qﬁﬂ?{flgn $xsHeDp: %t 73 n?t% tﬁ@féta tor in:an attemipt to '«

cont i nuous processi ng a relativel
neuntgie th&eerddwfete& lijhiel leweakef 6@foalfylst reaetot h:dulpe,dwwer e rate was
the activity of the inorganic

. coke .
INSHH Cl‘?f’é?(’am am g%?g ®YFP'oduced a crude product suitable
o for %@Mﬁ&@fehﬁ?’bruc@(ﬁéﬂ)bvﬁs Qntaé@&f‘&vﬁﬁ tthe‘ﬁata’i‘ys@ﬁﬂé}?average

Feed with a Hydrogen Source in the Presence of '
1rxtﬂlrla1c@3<rtolstem@e1@mreb§/%i6 Ah dCQmR@mgnféh@ppﬁwm/@tsarafi@mde feed with

s CRE R B AhRE T pBPEEY Rl e R b B T prvem

v&RR).5 grams) was charged to the reactor. A total of
550 grans of crude feed wa processed over 6 hours.
Fr omPetotil pf Eo4hgrams af ergile fegg veeatpagapsted wepighhowpdFrom a
I
dff?e‘?én%g gxén 21{;216} cXtﬁgr &égg{eﬁld\ﬁr@éélglgezcatﬁ %t%léix%%&%@ﬁ? Ogjaklsg Sgams of

c@ite Iielﬁ grare bfbrudefectl henainedlia themictoA Fmbox@ict of 82 cgutcwfsed with
of total, product per gramof crude feed was produ

therpaetheedn ﬂEf‘r RIgsrRee pike Ea@@z/ﬁs@ﬁog’ﬁmﬁ%: catalysti 0.5% g@mstof total
pgydgﬁt L}%E% f crl@Sfe8q Wa %ngﬁ)%ug&ia Mhethtab pid ‘aﬁctqﬁﬁgéﬂ&f per, gram of

exc e anount ane an ter use

tdtﬂqmalum O OBhgamasf gavcdnd ey, grpms off caude pfodyeats exdudiidg the amount of
grarrB dr oge 0. 018 granms of carbon nonoxi de,

msthge rb}%e%daﬂt?ofﬁamoam de, 0.18 granms of hydrogen

sul f 'Tﬂ@ gasalﬂgluded, 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 wi%. As
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0. 65 grans of non-condensabl e hydrocarbons. Fromthe
anount of hydrogen sul fide produced, it nmay be
wegdosmedsed t hat the sul fur content of the crudeCt/@smo4/042222

was reduced by 14 wt % based on the weight of the
shewirdi th lé@zaamm@ IyisRgen; prcbon goasdp|aad ¢ ﬁ‘g’lﬂ? digaide wegepperluced.

Tﬂg{ﬁ% ftlo@ﬂ%%ﬁrﬂ?&{bxgd %'cgﬁ)o &1@5\9 d The nol ar
car bon nonoxi de to carbon di oxi de was 0. 6.
The TRe Co-(hhgdiocabbormciuded, pae granpefhygreartohs, @23 Cgrams of Cz

oS o ol G SRS St 1T 1 e

9@9&% unfe ?W&%Hﬁ%tlo DR EsoURKEAE 18 AlokRaRd in (RO nBERbARMSsable

-pentane I n e noncond nsable hydr ocar bons was
hﬁirél&a.rb&fse)vasé] Y hthe weiight wfioiof sobuthns® 1-butandin theeonwondensable

h}cheno - condg)glsg%bl gdr ocallrleg S M%@aﬁ%fgzgﬁwgameabutadwne
cSRE SR .008 QaanOSA HeRdIR ratit bl @%l@ﬁrﬁs&%ﬂéiﬂaﬁ@?&eﬁﬁbﬁms 0.75.

repeat ed proceSS| ng of the a reI atively high sulf
Acweidet rheedf 41215?'6@5 glﬁﬁnstooﬁtemah €la ofegimsl wasul 08. t h e s ams

cata 5 e of cok

i i FHE et FREZthg 25 pelspni e hERGRRe s af e Egh A fativety
hidA GuFOHHEE R e @ wath URE sadf Dl st 3! tHegésenéedsf coke did not diminish the

transportation. Further nodifications and alternative

acéwwmf herineresicvalt ryakystagpbeioduet adiudg prodwatiseitabp far
tr Sgﬁ% rent to those skilled in the art in view of
FhP Scription. Accor di ngly, this descriptionis to

ERSmeRBT: QA2 @1 al CrisleRed vt Hy deoghn Souro ut ﬂe Presence of a
ose of teach| n those (Sjkl [led in the art

e
IeADPATAE AN ﬁeaCFlpn procggure was

. pa? q%@ g glgdlﬁgﬁststdégcrfﬁéﬁqﬁ lphfioc! YR, CONzR0RM CsCO:

escr erein are to en as exa
cﬂmﬂyﬁc{ﬁ 66 rrams) Bvasrohadgsd anthe medcenri A takay 25 gtaims tof tude deed was

for t ose |l ustrated d described herein .an
DISREEELOUS S d PRV LEtFn O 1B ST Qi B0 g i patalyst
ntﬂmélgﬂ 08Y4 BEnt dd c'oK@ﬁex‘ g?gtﬁ%@ﬁﬁ@tfééﬂ reﬁa' ineé?m WRUELktor, based

arent to one skil In" the art after aV|ng
ot He \b@ghqutthmrudmfesd dégotaﬂ pf 0.89 grimst dfdotahpredudtpar gram of crude

e o Mephr TS0 PoEHEc ST PE S Sa0pESg v OF grams of

géisnéh%m OOFras ofl 68EE ipRRKhci, Bxdiding el AvdungofmaihiBe &ad-whtet used in
MS 1. A nethod of produm ng a crude product,

ﬂ@dﬁ%ﬂ’ﬂpsi ng cont acting a crude feed W|th a hydrogen

T e g Y

cbe8 Hohox 1B &, G52prhMe of é4rblen PibRideco.18 graﬁls| ofGytiedgem Xilfide and
at 25 0C and 0.101 MPa, the crude feed has a resi due
068 rerant okyonagonplensabledrygragathags. ofropglr ameunie hyfogen sulfide
I
LR, LS5 od DR oL LB SRR S8 0 v 1
wi%, Based ah tise welghtifthaicrade fdedr dafshowh ér disexamplehyddogen, carbon
alkali nmetal salts is an Gh!gal i _netal] carbonate,

mgpexiderandisarbap digxideergpsoduacd Tae mpBRTaoA] Fathon spongiide to
cér%@r? Hiokide vM3®.6.

The C,-C¢ hydrocarbons included, per gram of C,-Cg hydrocarbons, 0.44 grams of
C, compounds, 0.31 grams of C3 compounds, 0.19 grams of C4 compound and 0.068
grams of Cs compounds. The weight ratio of iso-pentane to n-pentane in the non-

condensable hydrocarbons was 0.25. The weight ratio of iso-butane to n-butane in the
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controlling contacting conditions such that the crude
product has a residue content of at nost 30% of the
wo e@sdesocont ent of the crude feed, wherein reBCTHUS2004/042222
content is as determ ned_by_ASTM Met hod D5307. 2. A
nogeqomdenseble hydpgaibaps wagp- TEH The Ga gempowyispas.gics gram of C
co LGS a%ﬂ}a"aw%ldg&eﬁﬁﬁ% Mstdaids hydrogen source in the
resence of an inorganic salt catalyst to produce a
t ot alhip exehisie dérhaﬁstltamslthzd eqoeafed pmafzslﬂng)oﬁxﬂa atrelatibady @igh sulfur

t he_ crude roduct m xt ur 0C an
crlased PS50 e o grie fedu Hiadhe s Sl e 505 Sregin fhe presence
of BRStidhof afhi {Eﬁtﬂé 1 y%@ﬁaenﬁarggﬁle@m%at&v’ygtdw ﬁ%qucédfaecmde

i norgani c sa cata conpri ses one or “nore ‘al kal
prnﬂéﬂcabmmwhfmxtrdwortmm or nore al kaline-earth rret aI

sal t ures t her eof n t he .al kal i

b av e ihoR P s e titive ORhedimeb e Gar e ashis aihe
inQHoAGH1IMR o gﬁé}gﬁtttb Psse IR PRk althe vishRIREMFHoRas

a residue cohtent of at nobst 30% of the residue
Acondiegly, is deserigronde tof leeeebnstwbesk asiilustragivel arly aod tefor thespurpose

S et ASTM t hod .D5307 . _A.nmethod of .. ;
offostine heat it e B bLE eocamper phter i Gl B Graption. 1wis
to®eeiBerkRed it ti2 f@nﬁy@lma BV eRO6K SR Wi iR s@RE BLE & to be
an inorganic salt catalyst to produce a total Broduct
S

takdnaas axepled o6 emhedinrentse Bhvroenieand wplerials mayrke subsiifsted for those

PRt e st Bt Kb SRt BY Rt IndBuip s

ofdh@iffemion 08y BeI6tiRd igdepohdbntlgs de wadd be bpgarémas ganilglled in
salt catalyst conprises one or nore al kali netal

thp g eftgelavingfbe benafil ob thag descripiéencefithe: mé/smf@l (ghanges may be made

g 1n%8(é1?ﬁ1gﬁ‘ts HR&Y %g&; h% A % &ﬂxtgefr%% %rfi‘l s%oﬁéagﬁhe

o ¢ CRUTTD

inc@mnioack idegribed it the dolbovang blatrhat t he crude product has
a residue content, expressed in grams of residue per
gram of crude product, of at nobst 30% of the residue
content of the crude feed, wherein residue content is
as determ ned by ASTM Met hod D5307.4. The nethod as
clainmed in any of clainms 1-3, wherein at |east one of
the al kalineearth netal salts conprises carbonate .
and/ or hydroxide salts. 5. The nethod as clained in
any of clainms 1-4, wherein the alkaline-earth nmetal of
at |least one of the alkaline-earth netal salts is
cal cium and/ or magnesium 6. The nethod as clained in
any of clains 1-5, wherein the alkali netal of at
| east one of the alkali nmetal salts is sodium
pot assi um rubidium cesium or mxtures thereof. 7.
The nethod as clainmed in any of clains 1-6, wherein
t he hydrogen source conprises hydrogen, |ight
hydr ocar bons, water, or m xtures thereof. 8. The
nmethod as clainmed in any of clainms 1-7, wherein at
| east a portion of the total product is produced as a
vapor, and the nethod further conprising condensing at
| east a
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controlling contacting conditions such that the crude product has a residue content,
expressed in grams of residue per gram of crude product, of at most 30% of the residue
content of the crude feed, wherein residue content is as determined by ASTM Method

D5307.
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20. The nethod as clainmed in clains 18 or 19, wherein
t he processing conprises hydrotreating.
WO 2005/066309 PCT/US2004/042222

4, The method as claimed in any of claims 1-3, wherein at least one of the alkaline-
earth metal salts comprises carbonate and/or hydroxide salts.

5. The method as claimed in any of claims 1-4, wherein the alkaline-earth metal of at
least one of the alkaline-earth metal salts is calcium and/or magnesium.

6. The method as claimed in any of claims 1-5, wherein the alkali metal of at least
one of the alkali metal salts is sodium, potassium, rubidium, cesium, or mixtures thereof.
7. The method as claimed in any of claims 1-6, wherein the hydrogen source
comprises hydrogen, light hydrocarbons, water, or mixtures thereof.

8. The method as claimed in any of claims 1-7, 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.

9. The method as claimed in any of claims 1-8, 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. Lo R '

10.  The method as claimed in any of claims 1-9, 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.

11.  The method as claimed in any of claims 1-10, wherein the contacting conditions
are also controlled such that, per gram of crude feed, at most 0.2 grams, at most 0.15
grams, at most 0.1 grams, or at most 0.05 grams of hydrocarbons that are not condensable
at 25 °C and 0.101 MPa are formed during the contacting, as determined by mass balance.
12.  The method as claimed in any of claims 1-11, 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.

13.  The method as claimed in any of claims 1-12, wherein the crude feed also has a
TAN, a total content of Ni/V/Fe, a total heteroatoms content, expressed in grams of
Ni/V/Fe or grams of heteroatoms per gram of crude feed, and the contacting conditions are
also controlled such that the crude product also has a TAN, a total Ni/V/Fe content and/or
total heteroatoms content of at most 90% of the TAN, total Ni/V/Fe content, and/or the
total heteroatoms content of the crude feed.

14.  The method as claimed in any of claims 1-13, wherein the crude product also has,
per gram of crude product, from 0.00001-0.2 grams of naphtha, from 0.0001-0.9 grams of

distillate, from 0.0001-0.99 grams of vacuum gas oil, or mixtures thereof.
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15.  The method as claimed in any of claims 1-14, wherein the crude product has, per
gram of crude product, from 0.000001-0.1 grams, from 0.00001-0.05 grams, from 0.001-
0.03 grams, or from 0.005-0.04 grams of residue.

16. The method as claimed in any of claims 1-15, 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.

17. A crude product or a blend obtainable by a method as claimed in any of claims 1-
16.

18. A method of producing transportation fuel, heating fuel, lubricants, or chemicals,
comprising processing a crude product or a blend as claimed in claim 17.

19.  The method as claimed in claim 18, wherein the processing comprises distilling the
crude product or the blend into one or more distillate fractions.

20.  The method as claimed in claims 18 or 19, wherein the processing comprises
hydrotreating.
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