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WD 2005/ 063675 PCT/ US2004/ 042652 SYSTEMS AND METHODS

OF PRODUCI NG A CRUDE PRODUCT FIELD OF | NVENTION 5 The

r knvention generally relates to systenspdEings2004/042652
wﬁeztﬁmgmkor treating crude feed, and to conpositions

that are produced, for exanple, using such systens and

et odSTEMY ANPEMETHODS OF FRODUCENT A CRUDE PRODUCT

herein relate to systens and net hods for conversion

(ﬁfﬂ@"@E N hat has a residue content of at [|east
due per gramof crude feed to a
cr udkhepsrestucinveritin geael(aay rejaﬂes trusydtemisyand meethads £6r weaging crude

0,101 10 WP
feqt 0 R QSURRIIoRS LI Bl OBHFSRcror AT et B
méth6dE MOk fﬁ%ﬁmi’%&%&’ Rl debcriveliAtieinh Allte (9 s13RMmstdhdimethods

ave one more “unsui t abl e properties that do not
fonténversidreofcr erddesfeed thab bassa tesidns: content of ableasi k3 s@msef residue

oSl B A By i 425t .1
MPE S@i‘a\(ﬁf‘ﬁsﬁ%@ of Eﬂlﬁl@g ropbitRS tHa@ Bledimprdvet ak botﬁbahsbh @ the same

vel s of residue uch crudes tend to be difficult
prapd'n@«pfehscmdelf@dtransport and/ or process using
D nye "1 nal. f I i TH| gh resi due crudes may be

9.1 es to convert the crude to
C OkeCrudéi that mﬁklo‘ﬁ@ loy moé @isuitabie groperties des damet allow thc crudes to

typlcallﬁtreated with water at hi hte?t‘& tures onl
bexopewitalp trapsported.« precested HeBE LAY OB W‘F%t?ﬁ?rc §““ Y

regumgqg aPQE ghgggedj/(y}@a&r, removal fromthe | ess

oud cru or crude mixtures may be difficult
usi nDisadvimenkd onales ofrercsitaiDrelstieinbigh develsraf desidygaySuch crudes

telpq?rl] S;'t&g@ hydr o%%;ag%g‘lgﬁtlo @p§;E¥teq@?q%;pgc?c§§sa1}sbrﬁ&)nventnonal facilities.
H@%%ﬂﬁ@&hdé’s%&} tr&fte&&t Hiyo AR s GeddaNed khe dredectotcoke.

ed, particula unsaturat ed fragnmen
Attesuativélpchigh msidae amdﬁm are tppiodbstseatedawish pia a@@&h temperatures to

Hydr ogenati on d n roc i I
Pl G2 BRGGH i il PLE R, Yy o
ﬁ?ﬁythp fes§ GEQ&Q crfteks Ahd/Bt Erude ﬁﬁituf&trﬂj/ Herchlf_ﬁmhtusmgfqoomntlonal

rmng coke. Hydrogen is costly to produce and/or
meesst |y to transport to treatnent facilities. 30 Coke

T R Ak cr 0Bl AR BG dRUEh A Bodiodhs, When

pro essi n i sadvant’aged crudes.

pio;ced'ﬁﬁig &Bllyﬂﬂﬁ‘bh hleﬁ@ier[teg'dfteaﬂnbas tcbﬁsxstattajuﬁmlt@Sﬁ hydioggn

of a catalyst _conta t enper a
gensaallydnger ﬁ%b? @‘éﬂ?ﬁeﬁ’%%'ﬂ?falfr&)}mg‘?t tegu §h°‘ rFﬂ'E“ b Eacking
plg)éFéSXé I g?édutc%@ Sgg{lﬁh&%m ghﬂé pRRbShel BRichaypicalbf involves the

eri or a tage crudes may 1 nclude acidic
uSOsR@rRtivs hydragenaton cathil}rSterrlaE be maededtt@ inhilibunsaiugated fragments

gt Porminiecaoke: Vipeen syfortivg HonssegRiRs Eaf B Hatlaftit i tRatment
fﬁﬁﬁ{els{SZOOM 042652

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

Disadvantaged crudes may include acidic components that contribute to the total

acid number (“TAN™) of the crude feed. Disadvantaged crudes with a relatively high
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TAN may contribute to corrosion of netal conponents
during transporting and/or processing of the

ngzm\@@gaged crudes. Renoval of acidic componiinss004/042652
from disadvantaged crudes may involve chemcally

TAN mayalonmhuga aGottosion otk BbMpvhdnts diﬁ{ﬂgmspd?ﬁﬁg:‘ and/or
Alterngétg &orrosmnres stant netals may be used in
Precessing o s isafvasiageg raides-sRemayal of ridicsommegents from

GRSMIBIR onchd oyl ORI L SHTE R S e
basgesr M’smtely,nmswntremammetaﬂs endystiei usgd Enanspendtionregyipment
be desirabl e. t her thad to.inhibit corrosion
a0y PGSBS o ATOHSE L GPIES BT GRLg ien Jolves
sighifRAAVAPE ﬁ&eﬂn&ﬂlﬁg Qfe Bef &Tcﬁrrbﬁlﬁﬁﬁ&‘i’fftﬁﬂt MektaliA eRisting equipment
processi ng of di sadvan:}h'ged crudes. The use of

mayarot be desirablen |Mqtkmsmthqd todphibitwetrgsion mwtm‘edm qddetmn of

co%f))%%ﬁ; Sﬁl&bi%{%{?ﬁéﬁ%ﬁ ttggﬁdf c{{ﬁ&gsvaﬁong /trgﬁﬁﬂto ﬁ%%ssmg of the

disaBvihespeiRYnde9NTHE fsel ¢l cotrbdieh Ynhibitts Aiap wegaively dffdcfbquipment
contam nants, for exanple, nickel, vanadium and/or

usgd tgrprogoss thegTusies ead/er thg qoplity of prosugisasodused fom the crudes.
Con&géggggﬁa ed &G&’és%?ﬁ%ﬁ%f?#ﬂ F%iﬁm%iy Fﬁggl ys t@to? 0 3b minants,

may on a suriace o e VOl

forvexamhipie, afckel) eaaivrh yahid/or feah ]Zlimmg?pmcﬁ:ssmg/of:ﬂnh enales, metal
decline in the 15 actiyity of the cata

copfaminanLsy apd/ercampayads of m ?w&rﬁlaém&rla@ﬁ%dgﬂt 1 gSutfaee of the
caﬁ@sﬁ%ﬂﬂé &Jhﬂﬁc Sﬁ%gl@!a@g %ﬁk‘l@ o YR baud Wdecline in the

ni‘t rogen) . gani ca ete oatons may, In sone
actsvrltyuzﬁthoneﬁalysthave an adverse effect on catal ysts.

t al nd/. | kal - eart t al
ha it et stsestud ¢ BrmiGabRb Bt amE o erample,
sult@S biRen, HUGERo IO C O SRcall9 %uﬁ@hét%ﬂi&nﬁﬁa}', fin SR situations,

desul r| zation efficlency, production of oil

havmnadmrss effeotdoyecatglpns. Abialimagtalisaliy anshior allkalingjearih ynetal salts

b
APPSR T8k s et s

in Pasr desul Eiriatib® Efficienel Yorbd@kioh ol g&bh#bleaﬂﬁdgeepoor%nﬁtalllzatlon
f]‘gwocesses for i r oVl n‘g the quality of, crude
¥d

ud
encygfoamation efgy ﬁtantlfti awawb&@éli'%lrfﬂa‘é’geis&“?lw 03 hasee
t f the 25
ool SR o oROPRTOSS A s e
gena&o&ielgptocte{smsffasmpro?ag ﬁ;axgualht}e:t;ﬁ:rm dl/ncluéaaidcbmg ar;(?bm to
crudes due to sts .of diluent and/or incr.ease
disadeandageq crues qu ed'r’%‘&'&\PSFﬁeﬁb ogheuEats coplebyimeo dhe
diﬂiﬂ/ J%tedﬁ)%;ﬁrt?és %Hiﬂ?dgcﬁggﬂ ﬁBHQ@ern@ﬁerdIW 18R es coSsts of treating

decr ease st |ty ch Crude.
dxéﬂdeﬁ&geﬂl@mdeS di8®, the dostoofdiheniandforancreased §68s todmngdls the

€] t al 7, 797..t 30.,Pa
cisgdGhrierd s PudslgHiop o8 fiachy 8 gDy R i Ty iome
su§atﬁ>§9 d%@ﬁ:a&eosta% flsten @d@l - ; 3,960,708 to 'VbCol | um
to Baird, Jr. et al.; 4,127,

70 t
Ba| MIS BatentéYOSaB 136,7) maGibaon etal F3;55Ba#7 Keﬁlﬂé\llﬂ etal; 3 347 797 to

4 437, t dy..et al Kr
Ptk 5P B0 et RGOS ek 08730 Rl & 0 SRR 0B e,
Mé(to]lun’ﬁet]@@S%G 708 to M’c@oﬂﬁﬁf&hl o 15, 528 @, H’f&&l., 518& 4104,127.470 to
tsis; 6,547,957 to Sudhakar et al.: an 4P§g e‘&

Bazrdvb ot #3844 98 teobmimmp otel; d 438980 to Heredy et al
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




10

15

20

25

30

Application Publication Nos. 20030000867 to Reynol ds
and 20030149317 to Rendi na, describe vari ous

wBBTRSER and systens used to treat crudes. Trlﬁijrmszommzssz
process, systens, and catalysts described in these

ApplicativrsPublicusoreNos. 128080000867 edR eympeldsaat) 200301 492 EAtesRendina,

of .many, of the technical E{dObl ens s&t forth above. 5
depqqxbglyﬁ{wgﬁ GERFSEH AN SYSIEMS Y t@é’f‘?@r%ﬂ‘ & Jrocess, systems, and

caﬁﬂ@f‘sﬁieﬁ@]@d&:@ iR H%@@gﬁﬂ:ﬁ@, Hdvve £ havdlifited APIRABING) DecBh@bf many
resi due, a tendenty to corrode equi pment, and/or a
of tlertdehmigal probbanssetrfortly atoyei vel y | arge amounts of

hydr.ogen durjng treat qent). er ungdesi,nable .

ot o P dsadvidiagtE SbERiehory it TR BrBprties or example,
reldfias hightte 8dE0 ARENRAE P to( dodlod € ¥quiBent, &/t 4 1¢Adshchit®Bonsume

TAN, " organi cally bound het eroatons, and/or netal

reletively hrgeameynts sfiydroganshirng drcateang). tQtherundssigable properties
._Qrobl ens J n.gonvent.i |, tran tl . .
e lhes iy g vics SF Ehaeb e G0tk BT6A Wbl reatvely igh
TAIG Corgasedl]lydstuat heferdatdifs, afd/of Befal pont@ginag:s).aBabhasroperties tend to

i ncreased usage of _hydrogen durjing treatnent, Thus,..
capseenreblpms in @org'ﬁnmwr@éﬁﬂn@e%ﬁm andiar drepigaanh facafiocBaluine
. ] r t oA
ind R85 45 P FEAAAFI B s o Al S frasd o o
hydfopeh dusingvirédimenn PEs] theretib asigaificanteconolaii andiséchnicibneed for
. SUVWWARY OF THE, | NVENTI ON | nventi ons descyi.bed herejn .
imgeaed gy ytgms.aneiheds, andigraaialysisiog CHBEFRROR O %ﬁadgsﬂ‘?%idt GTpdes into
cr@de%iﬂ&’&tsf \ggfgpi‘&ggﬂie%%t% MBfeRiesifdAe.YSt S to produce a

total pro nprising a crude product and, in sone

SUMIMARYEOFSTHEINVIENTEONabl e gas. | nventions descri bed
h i I | ]2 I t [t t .
navdnreavEns SeRg ey sheeSra g m SR TR A8 b U] f cqpuactine

a GRAPRH Witk bhe GR tdPe callysts BEproice tbiotdd pidiRicsysh@isingadcude
net hods descri bed herein. he invention provides._a

produchaatl, i1 sqmepmbodigentscpereondersahlergas.c Biysptisigscribed herein
contact.i ng_a.crude f. |t r j ;
N T A R
Sueh¢dppsifiehicdan bafubidined onesingy thesystems artdrecthadedepetiked herein.
conprises a cat al%élt ct%nt s'éni ng. K3Fe18814. 25 The, .
i nv e iByensios proyiess afesthad REPIBEING 2 GRBeBRAdHE COBPRRRS
coﬁ{agglgég crud fI! w9 'h%dxﬁgé}{ Satdend tl?e FrestdiBe bEGTE oY rhéreRatalysts to
ydrogen source 1 n the presence of one or nore
prodiceltlysiradé prodpetpdherirporieatrahorp pbthecatal ystst comprisesiegatalyst

t he _crﬁg{‘e p%oduct, wherein the crude product is a
contanIPg Rt Seelre at 25 C and 0.101 MPa, at |east one of

the iﬂ{/éfﬁitog afs%??&iﬁés‘"&gmeﬂ%d Sf prodéifig hlcARRI prodidt, Eoidlising:
sul fides, and the crude feed having a residue content
confactibg b ensie feedowisiDa hydnegerosouressn dheeprpsance phonegir merg gatalysts to

f eed, det i ned b TM Met had D5 ; ,
proGie dPRI HGIBOP R ns aps BT BRESLLRAEEInRE Frige prefygt s 2
lii®PaahretR 25 at aRB 91109 NPa, Gf RER ofE of fHRicataPsts @neptisitg one or

crude product, the crude product has at |east 0.001
moedrapsitipn et shlfides and gheamudst feed haninga ersishue contgat ¢fipd least 0.2

naphtha. ;n n.octan .
358} 5398 B ARG RB D B8 aterpilhed TASTRE MethdfDs307; and
coptroNingd@sn@ctigd dvaditivhs plichixait thgcrade prodactiras dumbst 0.05 grams of

conprisin %:
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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contacting a crude feed wth a hydrogen source in the
presence of one or nore catalysts to produce a total

wb' % hat i ncludes the crude product, wher gj
?ru e p?%duct isa liquid mxture at 25 C an?(gl?/q%b?wmmsz
MPa, Tiat invenish aliogrevidésemethbd oy ptepardegp ciude pgpdube cobipfising:

nmore transition nmetal  sul fides,, and the cryde feed
coptagting,a grude ?edufélﬁ& ﬁif%rﬁserb?oua%e mi‘arsmre%inze og?%%r mgere catalysts to
. d 1 .
pr?/cglfcb% Stapgrf 9?&3'2%%5%%#?% frﬁ&@'proaﬁct, &hékH thed _pﬁﬁlﬂ}!{ isa

thod D5 i ng contacting conditions
ligmisbmixtinztat 25 &C andiGd 0p My et leasirope iof the datalystsarom prising one or

G B e 5 B B o0
gr%r??ot RE{daé B&l%ﬁfé‘lgﬁ%nﬁiefféﬁﬁ 2$ D&esihed b ASTM Mﬁﬂ%@aﬂ)%(ﬁ ; and

at nost " ~C, as determ ned by ASTM Met ho
conzgldieg cantactingeconditidas pyohdbaitthtreride productaempriseierosene, the

r ans, of. coke rampef crude pr The i ieon
el B g AdEE0 s BT SR e S orif SRR by
Asrmmbmba @5186,Qh¢ Rerbdhe havingudeckimg ot aba Genipetito@eT at most -

source in the presence of one or nore catalysts to

3071Co ds desermined by ASTdM Mathada2386; end thesrudecpredusd baving at most 0.05
rodﬁcog(, wherein. th crgd? product is a 15 liquid
ETFS PLFRC RET MO P8I vPa, at |east one of the
cat afheSherftiofAlsb PreAGdQEmethod BPpRLEAL & ichideprodicslcomprising:
sul fides, and the crude feed having a residue content
coptacting 2 emide fepdovitiyg hydrogen sousgedn dheuesegeapd @ic QIpRre catalysts to
ed; .and caqntrol . ' {1 :
b A 0 S 2 608 RS S B0 s
liquichiifi@firect 05leCRAG G0N MP4, At Reavaing b theraatal ystsodongyirisivigoone or
hydrogen to atomic carhon (H O .in.the crude

MEFE teFnSIHPR gnella_l 7gl,ﬁd.§% and theseude; gmg:bv%a eSiEve lgggtrﬁgtgo%catt least 0.2
gr%?% gpresi-ﬁng gé@fﬁlﬁtdf Qﬂldglféai; BROVSMARNY BkdefHy bnditions such that

uci ng e product, conprising: contacting a '
the crude pfoddack has ahmast(y@lf gigers of cokeperignam bfcrude prduet with a weight

B0 oo S Eahbcbe beeR G R SRR b .o

detembhed!y WS PMMN1ihBA DB025 C and 0.101 MPa, at | east
one of the catal ysts conprisi n? one or 25 nore
P

t r arfBhietinvamtion akso pranidésdomethed of preducing asrude @aodughicamprsing:

resj.due cgntent .of at.least 0. 2 r i
cofsfifisF oot il Ao fdtarfielln s el pf R fFord Bhalyss o
pré®Re & to@NFroduct Wit @ifluded thedcrodle proditcwhsreinabie orude product is a
atom c carbon in the crude feed is at |east.1.5;

liguithimixdurerab 2P '@ (@;Ié gh@éé\fll’fn @t keastene iob e catabysts JOMPrisig one or
A5 B e BT AR Sl Sl 02
R et e
wqéghtAwfd ety dregsn o atomic Eaben (O e R fgd et feast 1.5;
anlgr%@ olfind g%n ttﬁlg‘%oﬂéiﬁ?ﬁgﬂ.&g?l?ag gr{eac%ﬁ%ég%rgﬁuct %é‘ﬁ’t?atomfic H/C ratio

oduct, nap ane nunber of at
of1866120%w6X. thd hieniio Hé@ ratanofahe crude feedthe ceudeprdibuait hdving a residue

duci { | Si : tacti.
cofiefiyel % 88t 3t st emGRar i croph e B BEEBSPy ASTM
MEHBd P530P ke el bbahét havihg ot 104 EOPILAR3Bf Raphtha per gram of
PCT/ US2004/ 04265 produc€ a total product that

crudeqpraduss, amtghenaphthahesingan ocigne nginber ¢fat taastd®. pr oduct

'S @rhe 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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liquid m xture at 25 C and 0.101 MPa, at |east one of
the catal ysts conprising one or nore transition netal

W?)‘%f)é/é’ﬁ%ﬁ and the crude feed has a residue conp&pisidbanazes:
at least 0.2 grans of residue per gram of crude feed,

pridyce Soptehbroafeta AR gl Bridher. Wi GBI orodlE isa

liqued mitare a5 eCued 0. 1101 MdP4; tat least dne zwthecbawﬂstagcrmshfg one or
napht ha, the nag,ht ha havi ng_ an octane nunber

motedepnsition megal SHlie, 20d dcridatesd bes msxs’é'@ﬁ@me@tﬁé atleast 0.2

|
LRSS i I B TR0 0
coflgbBmgicontcting dkﬁ‘:ﬁMonk/bﬁldiﬂﬁatDﬁ& 8fide aradluttieas kpar gsam of crude

ook i AR o
762 pllg;st o sths 813&11‘8%9 Ahe ﬁéﬂosen@\é%sfnﬁ%mcﬁ 3t}ib R&osene

eas grans of aronatlcs er gran1o \KIj
hadeigeat hiasE@!2 gta}ns of bl (86 grag0oT kemoseae, asdsterningd by ASTM

VAR T3] B e e Rero e 551 R BB ROt oY s o T host 30

ot EH &eﬂﬁ*ﬁé& by Asqweétﬁwgzsssl 2t eaatentli ismd of Vaidaml e dil

dr ogen source in thé presence of one or nore
(Vm)am;sveo lummngatdcasgo 3 gtarmedi arowaticaenen grasupf VEO, as determined

o D, S5 B G e bBRFBF 780 et

gfure at 25 C and 0.101 MPa, the transition netal
sul fide catalyst having a total of at |east 0.4 grans
of ofke ioventionelsopravides 2 methedof prosiycme acsudsgrrodycl Rogiprising:

| t
ey B PO P, ke coos
c 2 §T sﬂseftﬁ&ghgféxslgé?tmw%dﬁat?ﬁt licliapﬂ)duasa ’;odaétpecrdmﬂ&dt inyludes the
0 and control i ont ac
cru%modu@nwhgr@mnthﬁ hede preducts adiauist i 3635 Wang 0 4p1 MPa, the
f '
plife A S BTy R bl SR ofd KR O G of Ry p0e:

trilﬁﬁldnaﬁi’.tdl@] fidestpengrant oﬁttmi tranmteotfmadl swhde chtalpstrthe emde feed
by ASTM Met hod D530

7 é g ion al so oge %S& !

hayne Eesisiic SPRERtQL 3L legst %&T@Tﬁr derique R gis of

&t I‘BS)F‘RP?MM&%J Bf}bwaﬁmccﬁmlanﬂ{g%ﬁ&cﬁ@gmm.twnstsm that the
presenc one Or nore catalysts conpr|S|n%

cmdapmldtlctdms atinabt (04 grate of acke pes grame operydepwduct #dibe crude

dyct th th
PBAREE5L e B e P PR S et o
dgygﬁ,mwgy Aglrgmmetthdammm sul fide catal yst having a
total of” least 0.4 grans of one or npre tr n5|5| on

et arhsmventuusalmrogxdam grethadnf pradusingfetrade RQ vqto“é’mpnsmg
h@e&%&& %g%shyg ?(Ydrggmathe P*eﬁérgrgh%g %?{J @Bk dtalysts

cérﬁﬁ%xn@@&aﬁdﬂﬁommaﬁﬁsulﬁ@@&tﬁwlt@ gro@lucceas todal epr@chmt that incfudes the

at least 0.2 granms of residue per gramof cr BqﬁgMP h
cradel progyets wbpweirh@eémﬁismdqﬁbw@dm'ﬂqm %Zﬁ ¢ 3, the
SRR D RETLE o Y Mo
metall el figesosby (gi'arhl aftransitizsi etal 1R Q007068 6ﬁaﬂe feed havmg a

PCTI1 US2004/ 4 652 q(‘Oﬁnt ent of at nobst 300/ Fe d the crude
oiaogPRIRNERS o 8rieass 0 DN Eramt ol aien Per e P HEIHY FEdt

A RLHRE 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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is as determ ned by ASTM Met hod D5762 and resi due
content is as determ ned by ASTM Method D5307. The

woeHie30z al so provides a nethod of producing 12:1%%94,042652
product, conprising: 5 contacting a crude feed W a

cohtedt oyt maso B@%efithe tehidup casenof thaf crodefeed, witerein nitrogen content

s SEgcimpRned by Ao MetipdTai R op seue Conient s detsbmined by ASTM

M&hg@lgsgopduct wherein the crude product is a liquid
m xture at 25 C and 0.101 MPa, the transition netal
sul fihganeeantioh piso prarddes a oethbd of pltodasing @ cnudgrpmu@ct;fcompasmg

t fi.d f tota
copfacfE ¥ e Ayt hPpen Shitge 6 fhe AiFRSnCE Qb waors saalysts
comphiSingla thdhsiioh Yadtal safideRatalyat todiroli®Ra% tofdd 9%%0195&"[&0]9&65 the

Ni /V/ Fe per gram of crude feed,” and the crude

crydesprodycs sihtuein dhmerude protluettis » Hguid rgixpirg ﬂhl‘lﬁs°co$-ﬂc'r(b!;@ P2, the

oS e Sl T i O B8R SR B8ED bl Wansiion

mélalGhlfiiles pbr @hm ofedal eaisitnaneall subfidedeutys,aHE trudt fiRd has a total
crude product has a total N./V/Fe content of at nost

NighFe spntentcofiat jegstrl0Q grams o Ni/Vike par ggam pEende foed, and the crude
%
fodt W15 1EGRRHEmeM Bt & 166520 0SB R8P berlrarh b MR et and
coMréthEeorﬁmth'grﬁogdmoas suctiehat i crradled preddG Hib benbsid.05 grams of
863 resi due content is . as_ deter
cokfPeTcd swdemde P enPrafud has emtaldﬁﬁ‘é/ﬂomn@at Qfrat most
9084 9@149 Nﬁm’*‘e E&Hﬁé’@t Jek de feE@THE kP Brodu&q{hE aAGkdichse c%ntent of at
crude feed wt ro

gen source I n the presence of
mash 80%rof oy residae adn;tsmsof thexudmfepd.i anid rvghezein NaHEF¢ tenent is as

- aefiofisg By A 70 bt ol Gl s R g e

MéthodDsBoui d mi xture at 25 C and 0.101 MPa, the
transition netal sulfide catalyst having a total of at
| eaéfhe@nwngoanbo orovides agnethed ef produging e ceide pradact, comprising:

costzlélf fr'rgijagfsruﬁf ﬁeg [B ng fmyfrcfrg%e%l slgbrtc% ol h'}e p%] eﬁ@ér 91; onsel‘grfn%(ﬂo f:atalysts,

aving a 'su conte

coﬁﬁanbﬁ%&&rdﬂsﬂ@ﬁ ngtdl Fulfide catalystio ;ﬂ@due@ raaotabprodnetdiat fisdatles the
and the 25 crude feed having a residue cont

crydepsedust, Whereipthegrudeprogust %hqgfimwc Bhrd %‘3&101 MPa, the
traﬁ.[ﬁqgﬁ H{é gbl'ﬁdg %atﬁﬁfg{ }?agfli,ggeptgfaq Bl lbé)s? B 4Séf§1|ﬁs bPate 511'}3 re

cru uct has-"a su ontent o most 70% o
trahfidos uietal sulfided partgrarh of tugal dransitiof ewth] saltﬁde chtalyst, thtecrude feed

roduct. has a.r SI due nt ent t nost 3Q% qf .t he
hefiag P aLir i o SHIEER0 007 Bern of YTt pel A oL g feed. and the

TS5BS 2 M B YOt

m@ﬁ@ﬂﬁhlhﬂmmntMgthlamwclp tltat/tmgsucb mdut@ Hagd sulfur content of at

B A kI B ST o S R o eyt PrgfSopdps reidue

coféhtaST al AfbsP30%8 btheFadidud ddntedt BT the chideTedd, Whrei®hidfur content is
oxide/netal salt m xture; reacting the transition

as ﬁetpnmned( byl &/SRM Method D4294 anduresidug actteny rasglstermined by HSTM
4Bg§%.;md| ate; and reacting the internediate with
Suf WD 2005/ 063675 PCT/ US2004/ 042652 in the

pr eghedevention aigo provides @ ndRsDERITbAIRSng Hirfisiibicaectahsulfide
transition netal 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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catalyst. The invention also provides a nethod of
producing a crude product, conprising: contacting a

wélHekei@8d With a hydrogen source in the presqiraaygbosdzes:
one or nore catalysts 5 conprising a transition netal

in thel prestaceoff aleyos tmdre hpdrodarbenstotpoediice theosansitionimgtal sulfide
FiE)E:I udes the crude product, wherein the crude product
ca I|qU|d m xture at 25 C and 0.101 MPa, the

tra hAtiBRERb ddsdemeRba bF flodG&lAP h icARIS pRoduct, comprisin
trannm;letll on lmeta "i‘ﬁu'f. de, the cl?ltgde ?ged ha\??(r’]g a prisine:

contastingecrude feedtwit a hydrpeqsaouu:ezn theapresepee pkanedirdangre catalysts

B S5 e S ST o

crédest8dudh, asteéin iRScradd Prodeetislal ﬁqﬁﬂﬁhﬁnlre af 281C and0. IBDM!Pa, the
of ‘the residue content of the crude feed; and wher. ei

trankigion mesal shifide satalysteonrapnises adransition yetal pulfide,ths Frade feed having
|
B AT O W A A gt
ASERQVieihgd lm'ﬁ{)'g] rcﬁ)ﬂ&bl]in@moﬁ?bﬁdondmnd aiuh&hﬁlthe;ai.ude px;joduct has a
reR e ¥Rt ohel o GOTs RIS ISSIANF CAMEHAGEARE ¢ ot e uherein the
q?x];ltﬁﬁ eta1 s, aP@sﬁ%Q@mﬁ}ﬂ)lé By: Qﬁlgﬂl%caetra{rﬁﬁloi%ctal oxide and a

rans ion ne e catalyst. The invention also
métalsaltde foren aratrisibrometal axide/inetal saltmixtereprepoting the transition metal

o dRetal i TS P OORKES ST 6 R rmcat; B uR R
infRHACHSR v V{'Lé?ﬂﬁ} ifPfh8 PreésbndeltFlont BF Mé?@ﬁydrb@rlﬁddsd@ produce the

product, ereln the crude product is a liquid
trmﬁionnmetaitsuﬁ'ﬁie@ammto 101 MPa, and the crude feed

havi at |east 0.2 .gra f IL: cine
B e B AL RN PR 0 o
cARERAHE Eﬂld@tfecd Willsh h9dr|@?éﬁ scucedin thehﬁe‘semi:a bf pm&)mhmbrea:atalysts to
a vapor; condensing east a porti o

pragudg adntal protiogt tmnanclgd@ theyeivde, grqdﬁgt tproduc:{ isa
rein t GlU
I ‘B‘P‘g qlixtpre 32?5 Ee: a(iis? Pf @(CHI% rfgﬁéh% f%ﬁ 51‘194/19% gfeﬁgg) 2 gms of
reBidué péer g’%ﬁanﬁ'b?ﬂlS é%eai,n “ﬁw‘;‘g"ﬁ‘* by Asm IWF:J.thtD%.’éHS producmg at
0.001 grams_ o t he avi ng at St
ot S fdal e b a5 ptrigof B8 vapor a
é\/b(t(‘ hego 36%\@& g@d}% §Enﬁe8:§ocﬁkﬂ%eréi’ﬁ tHeQsndbRodiies has, per

erm ned d D53 The i nvention al so
grﬁnmﬂ othede p:toalmit h’mdieasf(} ﬂ@bginamsmg naptgha,.dh; papbthadlying an octane

risi

B a6 o} O A FEREhDLT 8reni o1 VP i VO B i A ADPS grams of

a%&aﬁ&ﬁ%‘t‘ GFarf of VU@ al de@Hfifned BRIP MEIMM/QO} and au:dest 0.05 grams
whe

produ rein the crude feed has a 30 residue
ofiesitlen tas détempinpd by ASTM I\@?tb@ﬁsDéW?r esi due per gram of

R L e R

cdfttin@ A& rudelfeeCwitHa hgt‘.lmildﬁ bouresin the pregefrﬂ:mﬁﬁn ovongkaic salt catalyst
product: at least O

ranms of naphth ﬁ %@? %%
torprodung adptal g@dpctﬂh@@qclg(ﬂegﬁhe eRdeprodEste W gemt g crude feed has a

HATUUR AT Yo e i GO B3 et

AlSTas McthdidD5307atR cﬂiderrsdludt isad ]equlahnﬂxtate atﬁéPC@ndg 101 MPa and
th%rc?uqi% p%durc(teﬁilasd geer gram o%et ec{cr]ralr uct a¥least-5|\6 trgr%gl 0P5 ap%?ha, the

naphtha having at least 0.001 grams of monocyclic ring aromatics per gram of naphtha, as
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The invention al so provides a nethod of producing a
crude product, conprising: contacting a crude feed

wwzp({gmgsdo,gdrogen source in the presence of an iprghedPdafos2652
sa catalyst 5 to produce a total product that

defeniined &y ASTEMaviettiod DEIBQGIt Jeast(2O@T gratisef distitiatef it et 0.05

ergnst Bpidus. dadeieaeincd b AR MetodDIT AsTM hethod . T

D530 e ih Mt ' hiddhélngh ¥hide 9réduct 20fprising:
% ii&\?&k}%ﬁ Hﬂg Rﬁf\@?ﬁ% méthodof pddbélngh réduct 2ofaprising

and a, e crude product has, per gram of
contactivez pcmde fied weth 4 byabogah VOncedn shesprefenes efsas inorggaictsals catalyst

o BG5S« 0 B B G 0
reég(%l&oébn&rnﬁﬁﬁat%asV@@’grﬁﬁﬁo$ REdYEPpiRemalf chRlafted) aSd@emiited by

aromatics per gram of VGO as determ ned

by I P
ASBYIdethad 815307, thacrude praduct ig adiguigh mirgurs et £2C a%’sb?-l% MPa, and
det i ned .oy ASTM Met h . The. ' :
o o b 0 e B, 0 PP B ol e

di&BIRAs a8 idask 0.3 ERMisasTlatdiatits petigland efatiesel, ab detehyided b P Method
source in the presence of an ingorganic salt catal

t .
36860 ot 15855 Q0L eeamvelay s seA e QN ALiesi 03 SIS of grgmatics per
. the ALIERIAS S
sk W40, ARl el B3 1P VRSO anti frost (03 Graflyéckue, es

deGemiridtbyoASTM Metwott D5307. granms of residue per gram of
crude feed,, as, detern ned ASTM Met hod 307 nd__ .. .
the ThainRstios akforpsSdes OBV PF ErcHNFgE 3 pie radiel Yomprising:
cogl%gﬁlgé]g cRlde Fed Wit a g¥&r8§£rf3§'{ﬁ11&f inTRSKeehte 6f arl inBfpanic salt catalyst

ICS per gramo ude feed; and controlli ng .
topeothuee hitotal mrodutit thab irslusies thetdrade prodens whegeiniibe crude product is a

R
grIhS BF Rkidak ?Qﬁgt@nﬁﬁﬁ,cnﬁﬁ fe&al, a5 aeteRtiney by AST M MaliaeD 530V and the

such that the crude product has a m)nocycl'ic ri n% i
cradefead hesa monoeyetic sing aromatiss comgptpf shmept 0.1 geams pl monocyclic

. i [ ' ‘ ._of . .
e e BT E o8Bl BicohdBify {ARIIORE uch tha

diRfeahdtaRabtny atmbM OVe ghesh dXhjdfbcadbnd that amwmehtcondangableat 25 °C
provi des a nethod of produci ng, adpcrgéje rocg'l)Jct and
andh i MiPagre Tosmpd BeR8rH o4 Cridadest e detamiined by s hplance:
2R Wit She i@ a8 Rtfos SBhteniCaTtaR 4SS % great
R T R e e e e
then @ ehtiocyoMeaig) aomhricswontdat @f thel e feedawherepumenocyclic ring

m xture at 25 and, 0..101 w Lhe feed has a
arpengtieR RONEeH {sasdetsrmined, é(abéé\ﬁﬁ_.]\ﬂctﬂﬁ‘il ?ﬁgggf resi due per
gr an'-);gé inﬁéﬁiﬁﬁgfl X ovides &lflefiodiof %deﬂin?ﬁ%d@ﬁrh@tﬁht, comprising:

D5307, a crude feed has an olefing content,
conqutiag aetuderfegt with adiydwiges snucepiarthgpresense of an ergapsalt catalyst

toa&nlg}'agg%ﬁagtgl iprnq%ggto z}:ﬁg%lg%%ﬁgg (r(‘;l%h% bﬁotlaﬁ%tfs H/flgrtdlr@g g{nﬂlg J}oroduct isa

1%& Aiglurd A3 *ChRd @, Bf1i MPa,aBatRAE fRl Habe rasidideochieathof at least 0.2
erein olefin content is as determ ned by _AS

ghisiodcsDhegor gV ulrech 38 ISR Y AT Meghol D§AQY, and the
TR B AT 1

atly SnPioBmgRHaétng coridhivng sectethatethe trude prodacigeasian ofedins content of

catal yst ~ to produce_a total oduct .t hat_ i ncl s the..
atdeasd é%@@@{g@hgn thisolefing cpﬂf@n;:qtﬁg% crﬁﬁg gq;gt whereil olfgﬁn content is as

determined by ASTM Method D6730.
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liquid m xture at 25 C and 0.101 MPa, the crude feed
having a residue content of at least 5 0.2 grans of
wEsdodMessper gram of crude feed, and the inorga?bfm%%oﬁmzﬁsz
catal yst exhibits an emtted gas inflection of "an

em t TRelingastion'ulso $roviaes & metidd oFpasiveRioEGIdSfrofudbmprising:
500 C, as determned by Tenporal Analysis of Product’'s
contacing a splefeed wish eihydragem setres inghe presenceiof ar innuganic salt catalyst
t r ' cont ent .
o bk Aol W00 R AT SR RBLEM e grnce product is o

liquid chixture 21258C amd <X 103 WP afthe brade &zddieinganedaic edntér 6f at least
ue content is

_ de f , wh i i
0. &aﬁwﬁ%@d@gm% b eI ?q'sgswi. the FoTganje salt séalyst swhibits an
ey ?Qseiiﬂéctfﬂ?ltcﬁ% clinefd QYA %gﬁ?rg@géﬂ%]g%t}%&n 50 °C and 500 °C,

conprising:. contacting a cru ydrogen
asshtcwm@;ﬂrbyt?mmnﬁsfmatysl éaocﬁf lhncri]ﬂumﬂ‘_ IWP 3 gmsmrlrt]roﬁhigaigy&&t:ting

t 9. produce otal product that includes the crude _
°°B?l§f§aafl}°?\/5h§rtﬁ? Fruglp, Brodueiches g eidpe; coplent, expregipddn grams of residue
pefigidnt bfcrifle ?ﬁ)dgct,aaﬂat%t?s@ 309t hd £38idGE LoRedtSF thd @RdHeed,

residue content of at least 0.2 15 grams of residue
whrseingesidnesdontant astdetedminetl byi AR aviethod BI560Z.at al yst

CONPf Ses @I Ia?ast t. inﬁ)ga?i c netal salts, and the .

" nor Jisin Eerien aIsd frayidsh o iefiof Of broghCiogacrile adict, comprising:
confiklife 4 bRle Fed With £ R drogeh &scel iR tiie preSEMRE BF A Mof@RSsalt catalyst

as determ ned by Tenporal Analysis of Products TAP) ,

topFRdust A tatalpredyat thay ingludes te| csedsi praduatwksreinthecmden product is a

. r at | east agne of
GBSy B PTG By el o
grimspLresidue perofra@®fichelei foqad, gRin6rganic lsale aitalyysdompiaes at least two

.. controlling contacting conditions such that the crude .
ingreanif micta] sdlts, apd tiedpersanys salheatalustsxhibits @n emittgd-ges infjection of

anre?tﬁhgdlgaisgﬁ a t%ﬂ%ﬁaﬁl e %?1&9 Gs Qe @Egrl ggg'en%hrmtal 3% Bloducts

the re ue cohtent t’he cru ereln-resi due
(TaP)tweiwreinshasmitetd iges infleettbrigmA&TaEMIré/edrige ds B536eh (aTa®SC

i nventio | so provj des a nethod of produgin crude
tepefaEs of 2 Joast or al ghe S0 oreamtimeta! salic perlB) P fgommeragure of
theMF Rﬂka&%ﬁfaﬁ%t;'aﬂd*c@&rcﬂfiﬁé@d?ﬁfctﬁ& cBhdition SRR tiat a2l drude

catalyst to produce a total product that includes the

predugtibasp rsidue contendy epress¢deingramieofuesidue per gam of ciugaipdoduct, of

] o 25.¢C and. 0.1 MPa, .t h rude feed has a
ot gkt 08 of byendioucBhughn pEhe e 06 M T o€ clfinloge
deghnieabycxSTie Mewdd Dasotlet er mi ned by ASTM Met hod

D530Q7, .and the inor%gni c salt catalyst exhibits an

em tkhednysagion aksp pravidns agnethed efiprogeqingja srudg product, comprising:
oS LA 30 ORI g0 o B o oy
to ﬂ]udum wéﬂuﬁiipm@jltch&)atfnugﬁeme dtlldbtp&bdllht,tv\thﬁgci/ﬁ t}wﬂrilﬂm)rﬁﬂuct isa
. the crude uc oduced is a east 5% great er
lighioLIXHE €1 ?ﬁéﬂ%@-%h M g'ﬁé’“fdéefﬁ?d bicrTeriAue cRmanvegat least 0.2
grathSof Tedaie ]%% Eg%g g@ c::luﬁee: fnd & cﬂe@&mﬁﬁﬂsbagAW Q{OQ%BE and the

~ PCT/ US2004 i nYention a provi de
inargarhosaliodatgly s exhibitgamernitied gapinfidoiidn oftamgmiited pas in a temperature

contacting .a Cr Jeed, with hydr ogen souyrce t he
8 e S Cd 00 G deempeday boryiral Anslprcpbieduts (TAP)
an% ﬁﬁﬁhciﬂg aetuGhdd Pratiudt @GéHthﬁﬁtSa {rcgﬁme by o?ﬁ%fg&%t gﬂglﬁ@é@is at

ecrueﬁ)roduct IS a I qul m xture a
leagt 56 eregtes thanthe yeluins dfghaicridefead relkindbe velontes ate roéasated at 25

ochfi@8l109 Mpa,
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5 grans of residue per gramof crude feed, and the
inorganic salt catalyst exhibits an emtted gas

of an emtted gas in a tenperature f,@ﬂ,P 004/042652
wbd]e{o\?ggﬁk% C and 500 C, as determ ned by Tenpor S

Anal ¢ mvertionradsblisrb sidesTArethodrod pﬁcsmnt:fnglaﬂ dride produacdoni@ising:
condi tions such that during the contacting_at nost

cogtashng acruds deeswith 8 hydrogsn SoHres inghe preseReeRE %F@r%&"lcz@%t catalyst
topr ga;x}m%rgagﬂ%%acfgﬁﬁ Q6B APl ﬁmlaf whEHARE BRRle pAtuct is a

mass bal ance. I hvention al so
liquidwiixtese ZISé'CImd OOIfOILMBaLuhc ciypde feed Unde a pesodiveacontent of at least 0.2

gk PL N preEmuetrndt 55 g B nGizant il Ra B GG an emitted
gats‘?niﬁ’écﬁ%% \Aﬁzeﬁaﬁ{eﬁl a@‘irPth%pehﬁéie rhrijse! Bé@@é‘entﬂlPGMﬁ)O °C, as

product, rein t e crude product is a liquid
detemtmﬁdeb)a'ferﬁﬁorﬁi Analy$is Qf)lirOWGts (TAB); end, d@ﬂtr@b@B eRUNAAHHE a

RE TR M N 12 T S

ccﬁﬂbﬁdamtat bssc anB€al0] MPaA& foiiel pep gﬂmﬁ eftRde fusdeay dob@mined by
bet ween 200 C and 500 C, as determ ned by

mgssftfabaneert i al scanni ng cal orimetry (DSC) at a rate of

10 er m.nut a
conaFBs BEMBalsa MRTiaERE sfog ot Brodiit rkdbroducr, comprising:
con@dthiap b cnRiefeasRH alhydrogen seurcs mrths pti:umcp of any llmngajﬁc salt catalyst
crude product, of at nost 30% of the residue content
toa:ro@ucé azotal productithat dnclygirs the erudeRrodue. Whsrel the prids roduct is a

El?l{lgl'éxgkeﬂ ﬁy’gﬁgg'ﬂ mqt M?g o ofde feb% ’vﬁ‘lﬁecl%éle{ﬂe &r¥éht of at least

I ovi pro UCIngacruepro uct
0.@rgms of regiduc pergramtof ngida feads el the énbrgirtitisalt ¢ajalyss ana heat

R gR e RCTABESTanES Berer S PO T e gd BY
ditteneinat scal\ﬁ‘ﬁﬁ% @élﬂnﬁq@ﬁ%?bgé? aPh P 6F 10 SC Per tirfiied; @nd controlling

m xture at MPa, the crude feed having a
condasititig eonditioms auch tha thel aradst producy has yresivye gentels pxniessed in

glfé.g'{saqr a L}%Zpg? é%ﬁt}e atc eetg%%%gy?cftt (%}e at 'n%rhr%{ ?@Io so‘fa aljﬁgldu rﬁent of the
ciu@é re”edcméwmtrbmﬁe/c@ﬁems Aseaedrmma befAS T Nlethod D5307.

salts of the inorganic salt catalyst at a,tenperature
i n aTheinyentignalscprovidena metind ot pr mg@dﬂt‘ﬁ’%ﬂ"]‘) g comprising:

t
cogR?c @1% g{fg@dggfg%w{vith %rh?)c(i gﬁ g el%@é isl th@ gFersé’rﬂ:? Pl ?lgﬁ'% pe;ﬁt catalyst
roducefa t6lal ﬁmdnmﬂmhclndﬁs thé crods proﬂﬂ% wherehethe eniddpeoduct is a
hﬂlgd TN 3R oty HOVRR DG Hle T8 FBYInE AMES R GLSTD e o least
03 cﬁi‘p&lp BPPéqug(? E@r %&EWQM‘E R0 fh Qnﬁ'g&{lé‘ g@t élﬁél?#‘hhs ionic

cting a cru hydr ogen
cariuciety thalt isat haa&t:tlmmaxcabnéwtwnp of atnlcast 9a¢ of tbatingrganic salts of

d I d h
s TGRS ST o RGP BT TR 309 5O 200 “C; and
c an\gﬂ_’f %?a%uﬁgéﬁm%aﬁﬁﬁe chideprétiudt KisH Rsidbe dontéat,

the crude feed has a residue content of
exgiredsedit grams of gﬂsaius pef gmemfmegwadtyt,mﬁabmoarii)&’e of @édﬂﬂdve

ol PR APl OB B IR o

DssoAn al kali netal carbonate, and the alkali netal s

have an atom c nunber of at |east 11, and at | gast one,
at orThe inyentipnoalsgprovides a method of producing a crude product, comprising:

contacting a crude feed with a hydrogen source in the presence of an inorganic salt catalyst

to produce a total product that includes the crude product, wherein the crude product is a
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5 al kali netal having an atom c nunber of at |east Il
to an alkali netal having an atom c nunber greater

W ansbdasrs in a range from0.1 to 10; and contg,
contacting conditions such that the crude prodgjtg}tdsgtg"”042652

liguid eniktieatcksriCeand 0070 lavPapthe cR@¥fedd ltaba residiekitftent of at least 0.2

the crude mherel sid content is
sty e”#‘ﬁi"rP&a SRR %@Fﬂﬂﬁ\gﬁqp&ﬁ calalyat femprisesialigli metal
san:us Owhelein a8 16381 diR b e AKAPRElaD Qau% i€ ngﬁalﬁ’ h{%ﬁ&l %Brbo ate, and the
mprising: 10 contacting a crude g

alk@iu metals kaveaa afameis ammbenof atdeash b, gadu atlessi lone aamc yzﬂi‘.o ofan

oduct in th rude, .feed has
ol BEASHEod Bl Rl 158 5 g B R ko
nymbier greuerafarcl lUiden  egige fidne0ine flgaﬂidccoﬁﬁrbﬂln@%bﬁﬂak{ﬁﬁg conditions
sué:hghprl ses al kali netal salts, wherein at | éast one of

aj thegrpde prodpct dias a !;esi@e&ﬁmﬁpk%ﬂ at st 30%of theosides content of
théeﬂxdteffé‘ef VbR rel LSO YE a8l o ASER Mg Ds307.

| east east one a Om C ra
al kaTle ineeraiontadeo provides aunethiod of prodRitingfa oridd pradiict) coprising:

) n al k an ato nunber, greater
°°t“??§ﬁn&i Cruge; fFFEW'}aﬂéﬂg‘bé ‘Pﬂg?ﬁq}’fﬁe nglﬁﬁfesﬁﬂ% gfian ngraanic salt catalyst

tolpPéiiice & 1Qr ﬁrb@lﬁbt Ovhdrbi the Slual & Fiqgﬁﬁtres?(ﬁxe%o}@ﬂgéf atleast 0.2

condensing at |east a portion o e vapor
grams of resivime pergramy aficmdedfeed) ¢hecinorganiersald uai’alyst/twm;msas alheh metal

o B g3 B 1 Vil B S00

alkalmeﬂaxsmavabﬁ BtorfiOHABEr 6F A Rlaftod , fd m&quslheﬂaoﬁ:&faﬁg ®fan
product, conprising: contacting a crude feed

kﬁlumfgbﬁﬁwmt@omw mwebq; o€ glaass 1dfto amalkald metal |hev1gglatl atomic

r, uct . wherein the
B4l o € o 9% B SO MGGy B ot e
tol productias aeapeky eorm%hsnﬁg antedsdt a@oktitt dfaRélvapol t 2990 §RN0.301
salt catal yst conprises alkali mnmetal salts, wherein

MERq; and femmipg gheprudeprodyqtavhergiarthe crude pepdugt has agesidus content of at
mgg@@, ,/C,J}‘){Fé}egﬁlu 51,? ,&tfbef “ﬁ'ﬁhé{' ﬁz’é metal s have an atomc
at | eas 1, and a

er o east one atomic ratio

of diheahkeaition ah;etpatvxdla\a methed ofiproducing uchele po:ﬁdmt compnsmg
| east 11 t.0 a al.ka] i, metal havi an at o nunb

coa}ag%ge:iz Crude, ﬁee wvitha Ilyflrggqnamgeflp R;eslen{:fbo 1@ morgamc salt catalyst
to de?l%'@h malq;roa&whe@elﬁ %et dr@de fbd hiea fe@fdﬁ% coyﬁ&ﬁ%{ ledst 02

le condensi ng at |least a pOI‘tI on o e vapor at
gr@as ﬁdu@pqrcgram crvdn deeds ﬁlenmrgamh ealtca]algstmnuqbusca alkali metal

|n t rude reS| t of
salflo ity ¢ o e B RNG el 3as th afeR g atig® o ek
metile hivvai bRt inster Bf SMeabe $1,2ndRk Rast ik akindie tﬂﬁim a% alkali
crude, product, conpri sing: contactlng a crude f

metplthaving an #asis RUBEF olatileast hletomdleqtl@aibraet@r haying mtgmm mumber

e YA rare ORRPO56 18, AR BelEiCh phiiBh of e
praduiceas d va]:br donderisingat wast%pdﬁn&ﬂdf e YedorPas °Chagd \%l)@qi ®Pa; and

f eed has e |due content of at least 0.2 11 1
forsng fhe@mep Udhasern thucradeprogethes afesidusicanienpefiat most 30%

ofa{quw&e&m?om@@m&*}@e norgani ¢ salt catalyst
conprises one or nore alkali netal salts, one or nore

al k3he ireeation lsorptoxides alntethodosf pfbdﬂclpﬂg&scrtxbepmﬁct comprising;
metal salts is an . al kal.i

| kal
ol 5 R B S e SR ShEal o
to pro@ideCa fotdYPRIduef thatintifastthd évud@Bﬂ)d‘ﬁQPWh@llehd b€ crude product is a

contacting conditions such that the crude
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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5 product has a residue content of at nost 30% of the
resi due content of the crude feed, wherein residue

wePthesetss as determ ned by ASTM Met hod D5307. pdtr@sa204/042652
invention also provides a nmethod of producing a crude

gl'ﬁ.{l/’lg e edcidu 8’% Ella | %ﬂﬁde%@& e fngg%@iﬁaﬂggmiﬁ?gorﬂfﬂ&f; tﬁnc-: or more

rogen s e e preésence an inorgani c sa
alkali meyad baltst ongooradoreallalinoeaith metad salts, ohaixtines thetked, wierein one

of the ekl ol les 4en aikalh gk caroppRepReTeT e ARt et fave an
atBAR Rk 'of HE1e88 11 SiHd & g@%ligg gaﬁtia%@agzconﬁftﬁﬂi stdh tlhat the crude

residue per gramof cru , e 1norganic salt
prodicihyus i residuercostest afiat nwst 96 of thel resitive eantent of the crude feed,

dr oxi.des, one.or pore,alkal | he-earth salts, or
whikginTeudos e s b diprrad W ASTHESATRAPL P36 un
at 0N e HNEREIN Ao FbvideAs ethbd oTPfodueHgladrhddsroduct, comprising:

contacting conditions such that the crude product has
camtactis dweudsdedwith efhydrogam seurgis the presience o pr iporgaic salt catalyst

content of the crude feed, ' Sj . ' .
o 08 e S E R WS FARLARL i
ligli8 ShiRiuRY At PSP Cand® TAAMPA, thé oiide ferd Ias aresidiueoattntof at least 0.2
conprising: contacting a crude feed with a hydrogen

gromgiof eesidvetnee graneeiarude foed.dhe ingEgagiasolt calal st EQpRSFS Pne or more
. Qr . { ot i t )

SSRGSl LR o

wherétnithe alkali 25etdls Bavk £ atGrhichiRmber bfatdeast é1 fand dontaelling contacting

e SO S Lol O3 A, o LW e
crtdRof ?Esﬁrﬁ’&efe% \ﬁ%"&n fékd&%lcbnt@ﬁ{ idlas Q¥EHhited by AN Method
o a sa

re a I ne- eart ts, or mxtures thereof, and
DéReT.ein the alkali netals have an atom ¢ nunber of at

| e g iR ST S PShe TS o RingCr Agd biBBceSikprising:

cErtRtRS SeFude feBd MR aQfydfcish dowtce i the breged offan Giorginic salt catalyst
producCt, of at npst 3}'0% of the residue content of

[ t he .

tacprodecefasioth] proguet thitrineludesdhecrugde praduct, whareiibe Spideprefluct is a
.by. ASTM Met The j [ Vi
hﬂ%l{iﬁl&l& ¢ at 25 u%%ﬁg?%ng’g%g\éggé ’fgégolﬁd%??gs?%%: Aot 8f at least 0.2
gRaBiN GTaEdid\ fer grdatlof éra@sifest the inveganic sabtraatalbysti coroprises wpe or more

in the presence of an inorganic salt catal Qli\tq a?d .
alkali gnetal tydridgpdprscaron L rkibe-cadh B, SRMBLYES fhreqhAaf gdrerein

fe B0 i f 2 PSInHURIEROhREH
i sty B ahiC hifier FBEICARY 1 at S iGRngROR B0
chmitdons sacidthiahtheicnalegaoduct basl 4 residba bgment coupréssedsingrams of residue

e e ( ; o !

pe bl e oo e B 38t cde s
' ' TAP) ;

S R s s p ST R,

PCT/ D52 @04h0dipalS@provivss a metimd afipredusingiydvogsagas comprising:

met hod of produci a crude oduct . . i si.ng: . .
oA Gyt derd Pt opF R moreinirarfor i Hifirg P Cotay iporganic sal
cﬁﬁfP@ll twdtéy, tHeyAFREARBEShHle cafRARuhtberdigRehidecframdas 6, the

stream the gas stream conprising hydrogen, wherei.n

cruide féadrhas agesidus dostsat ofatdeast 0.8 grameolussitugper gram of crude feed,

S A O A b
tdnRysor are rangbdtween 30 3G ande500 40, tas dedrmined by Temporal Analysis of
Products (TAP); and producing hydrogen gas.
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emtted gas inflection of an emtted gas in a
tenperature range between 50 C and 500 C, as

wieionsdsead by Tenporal Analysis of Products ( TRy 2004/042652
contacting a second crude feed wth a second cataly

i n tTie ipvasencatsoqirovited emsathod oﬁpfdduamg(afcrﬁdbq)rgm r@h@ﬁhsmg
as.streamto roduce a total ct .that includes
SofREtiag e SrBig Bt Wil 67 BlOHEAT LS BBy NG BresPRSeipt stpam to

gehédid éj A¥stbAth & g@?aggxegrrﬁ%[?‘h ﬁ%]hﬂ?@genaﬁrﬁex‘éﬁmlé Frdt/cARle feed

cont act I ng condi t1 ons such one” of
hap pogridute cogtent of dtdeast Oﬂ@:ﬂpnmlmmduh pcmaxh}of ﬁrstlcaabtfeéki) %

defeotied g A% TR BRR D37l s Boekioin el BRbis pditis an
entTBES4 iRfle ARMRIT %h 'eHﬁttéH O'@Sin 8 Wt ddREd ﬁétﬂrgen 50 °C and 500 °C,

contactlngacrue W th anlnorgancsa

aseiateanynsd by Teniporal r@@éﬁlﬁ@fd‘m@w@dﬂ'\ﬁt%@l@mng #5e¢dnd crude feed

e ey

pr&ﬁﬁiMah@tbhﬂ@dﬁ&Qﬂat Mﬁd@ efedrade podactOWherdin the Giudt peoduesis a
ogen, carbon nonoxi de, and

stream conprising h
liquigd lﬁsﬁureuabgga‘é anéﬂd diﬁ‘é?%laﬁd sontenlling eentactingfconditigns such that
on%%f H:%Pe Ei%p%fgg §f Ishg CHLS’ \P‘}gde@f’éhaglg? Eg g?lePEt 1%5/5 lm v% tc?th%
respectd\&: et nodre propertiesiofi gie se@dhdapudt feedini ng an

|no anic salt catal ‘igtln a crude feed wth,
Qgﬁed@\éﬁ‘?“% alse Prov estshrae'@f’ SEERNSTAINR RS SKEA (OBWEging:
cohtﬁeﬁtggai‘bt‘ﬁdé fleld vﬁﬂ‘éﬁtﬁrﬁﬁf ahfe sﬁg@%@@m eﬂ? fn%kc E%@b’t@%fn wherein

I ncl udes t e product e cru
theperode feed hes ardsndmlcdmcnb«tfmt teasit0.2 gratisaofaesiuelet ghdpa pf crude

rude f due con nt of at | east
fecs 5o Gfneane B A5t BAoglnd S0 o ARGl «ees Breaghape gas stream
coﬁﬁﬂ&;h@ Ihlyun;@eﬁ QakntrhoybxERNahd ¢aPboh Sugide MAtwhdiéin @6l ratio of
product "has a 25 resi due content, expressed in grans

theacparbresmdu@(l@@w the aerbon diprideds prleaiti 83, of at nost 30%

O T D RliPH BsS PR s s b RF RS hE R yb BRIl omprising

cohBifiOrdin Eh&xdrgmﬂﬁ talmhtﬂyﬁocomtawhgi&&nﬁic deedowith a hydrogen source in
osition, conprising hydrocarbons that

thwg?qnﬁ@ of thesenditioned morzanis splt Folalyat topredusea t@tsbpreduct that
méh]degqge & Ld@fﬂroguétoavhy) fh the Qﬁl eﬁpoﬂfjffé?ﬁﬁ@ ﬁ]ltﬁﬁure at 25 %

nprisi ng ararfins. an ara
0. I(HtMBa ahe tinde If&d haingfafresidue contenp of atfleasn 6.2qframas ofmsxtiue per

et d by ASTM Method D6730. Th t
v S o Jredo e Cana e caSELPE SBritions Stk (hAdne BHaR presduct has a
res‘?fﬁ.{m%{ehi Qﬂpress%ﬁ ih 8A%ds dF r&fduedf e?ﬁﬁm?f)f e ﬂl‘bﬁﬁao@lsat most 30%

[T ng range distributio at nost
of (M:O'@Sld:t)e ta:tntemt v thevPade faed, vdmetin tesilng cgntentsis o$ determmed by

rocar ith a boiling range 13 WD 2005/ 063675
A%ﬁ%ﬁg@@?éﬂ%w di stribution between 204 C and 300
C atrhg ithkhtiMralso proviRa atcrilleQdinpatifioR, mpr %rgf}%@%o@%ﬁs that

with a boiling range distribution between
havpbaling range gistrijpyion bgtween30°Cand 5800 (1 g%?&) apP.101 MPa, the

hy 56 RERL AR slhe s Bartiteald s A0S VT kO RBLINE -
paiafiensty @Inr-lmﬂ?ﬁh@ Bfattrhést 1hau§daerhﬁhéd E}QASTMiN@:&od D6730.
distributiaon of at nost 204 C conprise iso-paraffjns

and The saveatien also pravides aggidgipomposition 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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ratio of the iso-paraffins to the n-paraffins of at
nost 1.4, as determ ned by ASTM Met hod D6730. The

WoVRMA3Esal so provides a crude conposition havj
per gram of conposition: at |east 0.001 grans %&%SZOM"‘}"ZG”

distribuitiom, between 080 nd 300! Mat A1 00 MIBA @it RSEIRO0 Phrafls of
ast .70, a 0 the naphtha having at nobst 0715

| d
hyftocarbgrs wibeibollingoangs ARFbHtombaIvREh 300°Glarc:A08 HEdt 101 MPa,
- 004 . fi. .
APRMM O (A 01 htrocaPiils v boilh 8 Hibe sk R teen 400 °C
2pa 534711000 Krao0d0e Mbesaré Whereitd irobTEUL DBy Wiling
t he ,.kerosen avl n reezin olnt at a te erature
rie istR R b of BosORDATL e e chprattios P /e aodT DpaEs A weight

A Tt 3, SIS vt

D6788e conposition having, per gram of conposition: at
t Q.15 gr. f h . that i
non- 485 BBl B8 proides SRineonbesiipn Ravipheper gram of composition
atlesist ©a)0d %ﬁ*ﬁﬁ@bﬁldﬁﬁﬂfa?ﬁﬁ_rnﬁﬁlﬁhg Hﬁiﬂ%&'ﬁ B&tafd mm??ér o@a@le?% 70, and

grans of hydrocarbons with a carbon nunber froml
the naphtha haisy at mest O} agravts of olefins peiegramisifmahiyttia,cs aeteanined by

y , h h ht h
A3 DT b R 0 S B B RS s 02

ganB&F agymaties pbr KrarOsfkefosehd) @s HAERFABE b ASTM 5186, and the
freezing point at a_ tenperature of at nost - 30 C, as

keressbe faving afieeasgmoint @hs terpesdere of atimople 3R &€ oasedrtermined by
. . f
ASTI VfetiRia DEARS aflt &m0l HS dReenSbRIBILE S PElenAl Y ATV

Metterd D5305. gr ans of resi due, as determi ned by ASTM
nvention al sQ provi des a crude

et hgg De307. 25 The, | . y
Compd 8% VBN ATk pRgvidsth Cpids PBPOSIeH YIRS, 8K erai ofpgiposition:
atGné¥ ogrsz%?ﬁrln%f hfREb&iBon B8 tﬁaﬁﬁﬁgc{%@ge%b@%% 'Vétaﬁﬁg). 101 MPa,

D5307, east” 0.001 Tgrans o ocarbons wt
#ionicagdengahle hdrocarbom gasdravinig ahtnasb@.8 gRoms of ytidecafyonatwith a

thg
catod PPt B 1 4 376 1 EPone BB Bhor SO e e patbon des; o
le@st D00 1\drans 8f ndphétfl tHe rABHtha havihg & oftisl AGALL VT At lé%% r‘}’E):;"‘at least

boiling 30 range distribution between 300 C and 4
0.991 gravy of keeoseng, thedgsesens bayings fraezing poihtatademptratvge of at most -

3030 S N s B 02
gramd o6 amniatios pérgram dikkiosehel mrdiiﬁddif l?]ybﬂtsgmmﬁio\dﬂﬁl 86; and at
g

20[9&? and 284 C corrpé#i se_ ol efins hav nal
mQaY M13Tams 95 resichye Asetetesmined\ By AS TH Methad D5387w0
200 : e ' oy
ol oy becaperioR alie A BB ComiuRHiths pARE ekt B compositon:
atgnost 0.08 greand ofgesidud, s deternsinebbe ASTIMI MetliodD 53 at lefst 4,001
as determ ned by. ASTM.Met hod .P6730. The i nvention al so
v O e Betins ich s Ryl ra0g disFikyiog Of Bimos) h oot (400 S a
0. PORINPIPGE] 4ti1€d3% 0. { hesi e
el &t 163 .00 e af Ry bR BPwith o b8 it tEngAfsigipytion between
204r°6rand 002 Crait 2t 101 QVIBS; ah {edstdb@(H hgrams pRibydrbearbors with 4 boiting

It . ) 3 1 F .
R R 598 4 81 o
hydsdarboas Bith 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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m xture has, per gram of hydrocarbon m xture: at | east
0.001 granms of paraffins, as determ ned by ASTM

wobbeies3€30; at |east 0.001 grans of ol efins,
determ ned by ASTM Met hod D6730, and the ol ef |P<r¢§ PRy H/042652

dgubie bands Witlhe majaraato of olbﬁnmixamig wrmiinahdoubly bokds 8¢ @Hﬁns having
Met hod D6730; at

et AST
interng dtblihond o & 1G4 N 3e i fetermined PEAST VEVSHOPETR. of
k t
o cuvehfion 15 BRI E??‘%ds%??* posfEe haink, BT nYf composition:
alveest O 51 g8ms of residue cassietdmirged tgfrASffM)Meﬂmdélﬂw? ath least 0.001

el o R YR8 Rigrafiibonsdng i A brng Seresghatgburon hetgen 20 °C
and538 °O (QOU0 I 2a8deRirmiR@BA STHI Methol Y3307, dndaqny/] g;%lro?arbon

having at 15 least 0.3 grams of aromatics per gr

mxtaye has, pesgeamohbyrpcarbon wisctistiatdesit 0001 grams of\penifios) as

d@%ﬁnrgggcli A@*ﬁv[ 6@6@%9 % &%&hav giawgfe nsags 3etermmed by
Asm wmﬂmomm&mwmﬂ h@ﬁe?measao 00€ 2fimsbfAeininall s per

%focar %ns wth a boilin ra e distribution of
¢insas geternpneddy ASTM! 3058t Ipast 8009 gomms of naphtha;

SR p e
gram ofdezsasene, @9 detgrmimed by ASTM ddahddDS 1 84; tahleastbmdll g?ﬁns of diesel,

dlstrl ut | betwenBOOCand 400Cat 01
‘hﬁ%ée% "b&at f? 96”6@510 Framaticsiper gxany ofdigssh 9s mefmmad by IP

l\ﬁﬂidd'%gl%aﬂl%atqéaﬁ 0. 'Obljbi'a%k JIShYRER ﬁso 1 ﬁf @Q&Iﬁf%@@] having at

(1,000 F) " at . as deter
legs @Wgramﬁ @fﬂmaéncn p@l‘rgamﬂ NE3@y dscdeﬂermha:dlhngd\dﬁhodi BGUQO

ran [ i on _of, at st 204,

o e P R bo A BoT e offBF koo Sor B e, BFY i copposition:
atahose 096 g?ﬁﬂs &1 regiué, @8 FbteBnRed bgrﬁéﬂlﬂv[‘kﬂetﬁdj@b'sﬂ‘m aﬂ&ast 0.001

det erm ned by ASTM Met hod D6730; and at | east O.0

grams ff hmrowb@rwma beiliag yamgafdnsmbutm@mfpt therM °C (400 °F) at
0. !léf)m%f af l{eés'?ﬁ Oai]gra{x]nﬂ?fr lﬁrf dcgﬁ;o\% mp‘% bvéiel raﬂge é gtnbu ion between

paf affins to para |ns
203Ié’lGeami 308 Coat mwv&;&wﬁsmﬁaﬂgraﬁi@&bf h?&x@ﬁirb@nlis \Qitﬁ @ boiling

ro g BB O becwSen 00 Sy 984 HOLDTE G el MPa e st 901 grams of
hyd8d @Ftidn g%ﬁth?/ba“ﬁir%/}ab@é Bﬁfilhb%c"sﬁietw’égﬁzt@é (':ﬁﬁ&%:sé) EP1000 °F) at

grams o rocar
0. H?ISWBb@Stdmmieddxy ASEM Method D2880; &de witerelﬁ tHHydvbrarbons

at least 0.001 of hdro ns wwth a bojlin
hafling sEbeuing 1B SRBTPUBEY REENTOB G+ CC BRYe: POBiETAL hydiarbons
ha bOLCA

iy ‘ﬁ%ﬁgﬁ’?ﬁ%@la?&‘ﬂ}'?%ﬁ??‘ofﬁé%Z?ﬂe‘S AL

detcnmd a‘\SWamOﬂ E6IB30;nd et legstah®) 1ograms oﬂ\p}raﬁins the paraffins

6 1 US2004/.0426
o BRInd P data ] aaP B VB il T8 Sk nitalisdo n-paratting
oféﬂm@ﬁlol &£)as deterinkd by M¥TM adetisd Bemged by ASTM Met hod
D2887; .and wherein the hydrocarbons having a boiling

r angdiedn¥antipp atsp @rovikas Aeewde composision haviag ez grasm o eomposition:
o R R st ot & AW ASTMOME I 02 teast .01
groms of iydgocarbont wivh a:&mmmlge dithbutibl eNatirAest 304 6C (400 °F) at
0. 1@& 35638’. at Ilqgﬁtcd 6‘(91%&%%? ]sl;/érlogar}bgr?svvlvlrt]lga bgl?lglg ge[nagg]dlsftnbutlon between
204 °C and 300 °C at 0.101 MPa; at least 0.001 grams of hydrocarbons with a boiling
range distribution between 300 °C and 400 °C at 0.101 MPa; and at least 0.001 grams of
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at nost 0.05 grans of residue; at [east 0.001 grans of

hydr ocarbons with a boiling range distribution of at

@3@055)%6@ (400 F) at 0.101 MPa, at |east O. 003 43 Boa/042652
rocarbons with a boiling range distribution

l-b'etmﬁﬂmnﬂ OAthG@ mmgaaﬁgcd]ambauwmcmean 460 °C and 53D°O Q1,000 °F) at

PR corersancadn bk Medd DRSS cond Wil e hydgocarbons

I%Uﬁ{:lgaatbdlﬁr?%ltang e @i3thba memeexgyﬁ@ﬂ@ﬁﬁd\é&gpﬁse compounds with

distribution et ween 400 C and 538 C'a
eﬂzamm ﬂmcr aﬁd (Gr)ethe €34 compour@isdrasimg at keast 0.@Hsgramaof butadlene per

01 rans of, one or nore catalyst, wherein the
Qlfgg £ORBRUNS- | cast one or nore alkali metals. In

S oe JEIRMUNRA bfo prb\AddsV@Rdd &ﬁnﬁﬂsﬁﬁmﬂfa@iﬂg B¢, grafl of composition:
combi nation with one or 15 nore of the methods or

at 01os0R. 0§ igramss efoesiduti; ayleass 0t00d gramenf hysliocagbans with 4 beiling range

G BB 19 9 e B O s f s

\ﬁﬂi@bbi&ﬁg RAARRion HRBvéen203 c:ainuqrmowuzrﬁaenoab@m aftleast 0.001
and the crude feed has at |east 0:5 grams of

sampohlydrecaseansgyithng beiling tange ﬂ@&rebuuee)bem 308 Zé and 400 °C at
AL AT 1 SO e g s B i

@ tvsdeni 400t°Cand 33 8 9t av@el0 | MPa; Gnd pekafd Ghan mgraﬁls;tm le@ahan 0.01
a boiling range distributi

n @ﬁ 8 and 300..C,
g5me) Ot one QupBOTe £allyst, r%ﬁtj X5t PRATIFASHONSAT R aliglj metals.
C an
G o o 0 9006, o i

C af 0.101 MrPa;
thare of thepanethodserafongositions awdrding tol tbamveml@)ﬂz coudgrfsedthat: (a) has

@g% ar bo dgs ha%ﬂefg{lfﬁygghl é{{‘cﬁcp gﬁ@ggﬁalg Stbl egg_{sﬂ)gfr}mpﬁses

- dWHoRERS h&\ﬂﬁ%ﬁ QYiibBE nBmBer db@lvé it 'ehdrtBE B@de et tal bt least 0.5 grams of

between 100 200 C at 101 MPa, at |east 0.001
agchmpmfents;wr bberudheed; r(g) eornprise hydregarbens of which a portion

l}aé 2%{)(')18}11%%?%%5 ?g#&vﬁlglpn ?qol%wcl (ﬁﬁ% agtq}o dt Iéﬁ’a | l]rgﬁng Ml?nge dftfribution

rocar bons aV|n
HebW&® 100 dndWo0oC L6t Mg aeviPa &%ﬂﬁlganadgedfﬂi@trﬁuabn Bet®@dn 200 °C

| 00 f b
9690035 3 Briga WTs rioping RS BERBEHHBE eI Loa i at 0.101
%Fé,%g%_é%e%n gfgiﬁ@bﬁg& péilyberPH00'9S ald 900 € & 81 OOMPa; (d) has,

grans of residue per
1&gt granobf endelfeedf stdehst 0.001 gamsrdf hgdronarbkes havirgrmbliling range

distapiion vofow; 150 E5.ah OIBH RiEan it gach FUIED i My ochppg having o
E‘%dﬂaﬂg@&émbhﬂ bavREt 160°@hSP20U QY AARFG]1 MPa, at least 0.001 grams

I on vv|t one or nore of the nethods or
of dryﬂmmtblonmha\angmbehilml range distributivavetveaen 200 8Crapd 38086 at 0.101

th 05/ 063675. PCTI US2004/ 0 :
ur C U@E)OI( Vﬁm&) rogar inef bqiling Bgen é%ﬁﬁ%noﬁ Bltween
mmmrﬂeﬁ)ohtgm Iy VPS, %h@@ﬂﬁ:ast(OCﬁOl aﬂpbfﬁﬁﬁombdmmavmg a
et hane, pr opane or m Xt ures her eo conp
todlieg rangmdilﬁtmbu(lor) betpiesn H0RYC @lma?@b?c ay Qﬂma, (e) has a TAN; (f)
EERRTh e e SRR R ROl Sl Faspldlg porgram of crude

fe@dRESddmpiaes Aiekell alma@mhg ifoh o hikQuted thBteof) (Wpddnautisehatlfur;
i ncl udes condi tionin the i norgani c salt catalyst,

apfiéor £1) BItIQERA CORIBINNG INEIroGathogani ¢ cat al yst

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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conprises: (a) heating the inorganic salt catalyst to
a tenperature of at |least 300 C, and/or (b) heating

WwbheossnRsgani ¢ salt catalyst to a tenperature of at
| east 300 C and cooling the i norgam c salt catPK§2004/042652

4)Gs gadeons) ¢bpdont
D ooy oTise] mbleclTal hyRager () omisEisaP bt hydrocarbons; (¢
CRRRBFGSIReLBanewEthANe pEORenC, OTpTiBtups thtreof;neez)modmnsas water; and/or (f)
eleTatelo TR EN LS according to the invention, a nethod that
conprises contacting a crude feed wwth one or nore

cat alty sirse embodinRhfspihk iim@ntienhiaé brdVades O EohibRihtion V\(lﬁ’}) one or
such hat during the contacting at nost 0.2 grans,

moge of (95 Compositians ach_rdm@rtam!me mwntwn austhod. tﬁﬁ includes

°§%°3"f%“€%‘i"3’£‘%‘5 B BV RSP B REH e cathat

cofapriseri (apbledting ixsinotyahisak ,calélb')st RUCem P?xgtrgrggg at7lgast 300 °C; and/or

t t t t
BB O Sl v o baperemmtas o st 3BTt comking the
ifdrghn#GsalvRatalyistio asféﬁﬂ)ef] it of g{ lﬁ#}ét% glca gaseous

hydr ogen sodurce is in a range from
1 16mmer5b(8ﬁm“ts,rtha[nvemtlmmalmepzemleafm coRbindt60 94h one or

mSf 5 BElef Bt foribesbiens easordige eeaﬁ?e%dgenéai%uma et gomprises

ccsm{m B chitR fb&f #ith BhOdY
t he E%ntcactl ng; (tg) sgcﬁb%édtlﬁt%e crude 6‘% ?Hrgg%dmons.

(ap guchhat dyeing @hm@rlgacans at mpstifud grafspd rmﬂﬂﬁ,s mmsrms inost 0.1
st, 0. r ke r
erarl or RER008 et (IS brrdarto e af e g aqndsapls g aCond 0.101
MPherd ﬁmuﬁ@cammgrmloﬁ cARledbads bs ddterafified by ﬂluss%a@arncb i (%51 bith that a
at such contacting conditions; (i) such that

CoafagHRe frmRsTAture s i yrangpfrgm &0-?&95 gdswient268- SSA\NCofc) a

oot A o804 BBl s
to ahe crmbsfeed inaf rabgeefrdin N- Fe 00@n 5320 mdkmbh@ibiy Meters ek hydrogen
that t sul fur content

HE’ F ru oduct has a
gfr 1G mgies 0 gp fe%g@&) tg inhybit goke fonypatiay () feinhibit
foﬁﬂétfdﬁrof @RS Rithe RtallprSduct bHAGKE Efde féea]i)d]yﬁﬂg the Jbﬂ{agJ > (g) such

crude product has a nitrogen content
thatithgveryde prodest adso has 9t moSLg.0bgrants, atosast HOFogrims, Iaemost 0.01

t of th d t hat
erfil, f B8 B of iceriol i SEGHASHIDARAS B Sttt t east a
poBfth ofahe msganmt cafalyat is/¥esmi- hé&mi‘r mqtifa at 56 &Hﬁfacnn% conditions;

TElgt of the crude feed such t hat anmmoni
(l)éﬁélb (the semdgiproduchbaser TAN ofpt ms.tcﬂ(}% o Hthe JUAGN of ﬂ'atcmdmefeed G)

soff B8 LCRR S RTRIS S5 KEATEC By o BB o0, o
mast U@bé qﬁﬂmdﬂﬂﬁmntunﬂbﬂge thide w@aaoggrsaéh thaehl %HRie piodudt has a

feed to form an diti onal crudé

sul?gg:b}lﬁg{] %o%ﬂqsg(@u@ténost 6%y stgnest 38%ax3he sulfur content of the
cnﬁgféédsa? WhQﬂgtEiﬁezcma@ grsoggﬁttliaﬁg nﬁlﬁ'&%%ﬁlgfmt% r}%a ﬁ %f(&’l at most

hanol m xture
70%sx aidwost 6%, os atrradsid68h ofthdait@ger coriént of ﬂfébr&dbﬂfee&r[ﬁ))@ﬁch that
of the cryde product chan

B BHIRT Bhs £7 i e
TosT- KBRS apsi FSFIuF GoptRR! ot @k poet 3078 ab moskl /ﬁmreat most 5% of the
resiIu@ REAtEARST tR cruble fééElU@x? stich@flat antidnis HodD- eéljagﬁceﬁqﬁ e Qlude

of catalyst in the contacting zone ran

Progk“étn@)éﬁch batthe Sruslaprodpst copeprist® ﬁnegmms amf the mediiod faetHer
g d en ce is_.added to the
g T W R A N RN

methanol with addmonal crude feed to form an additional crude feed/methanol mixture;

17




10

15

20

25

30

In sone enbodi nents, the invention also provides, in
conbi nation with one or nore of the nethods or

WO IRMRRkisons according to the invention, cont a%'rﬁ%zooumzasz
conditions that conprise: (a) mxing the | nor gani C

aigbhdating theel aﬂﬂitloual drutid feedmetleanbbmiktare sach tapEAA mﬂ the ddditional
bel qw ,500 .C t i norgani ¢ salt catal
"%‘aﬁg‘i"ﬁrﬁ redpged tp%fﬂ b @%‘H’ﬂ OFF QEEIorg %rea?me% the ¢rude product
g& By 'af‘lﬁoﬁt%% RMARNS therR Cp%l:ﬁf\?et oﬂerbrtxﬁk?re ?Hﬁtiﬁtéécs%?@he crude feed;

contacting the-crude
(q) lsmlgﬁaau a.n :ﬂmtmt oﬁca;hlysttmrthe mmcpngsmmngﬁs froa @¢60 grams of total

amto _pro r t ,that includ
cflge e BT B neenidedeods Bnaior e enel R goypieegh seshpe 5 agded to the
cﬁaa&earﬁﬂeﬂtmlﬁmgttﬁbecddﬂaeﬁﬁgl on al so provides, in
conbi nation with one or 15 nore of the net hods or

c onpbesomermbadimonts; the inventidrealsmprenidesrin comhivationi withane or

B o iy OL b B ot B8 iR, apRIcAg Saiions

thﬁf €ohhystisd O(a3 hﬁﬁlﬁg&l@e ﬁlmfg@ﬂic%ﬁlt caglygoRith the drade feed Qtr a temperature
contacting; (b) formng an enulsion of the

bég{yléggf@ew wetmthmcggarm salicatalyst srubstentially ingoleble drothe crude
fc&& Z@%é%{a%n %Clggfgag?:@g%g%s; mn%letﬁ @lg%/ealg el?cp r {551 Sor%tact{nﬁ, the crude

feed mtithahé ingrgamiesaltXatabyst irothe prbservenf aaterngdor seamvie pioduce a
the iporganic salt catalys at | eas artia
tqwémﬁé' @ewaclﬂlﬁe%&iﬁﬁ@dgmixeb&ehstaﬂ'éwﬁfﬁf’ﬁ%m'a&5@31t
cat ain\ésg)gne ot t8"The HiveRYrSalsd ﬁ%videqubxa&nail&pmth one or

provi | natl on wt one or nor e of
moee ¢fahis methods npomnpositions acaodidg trgthconteimaon,mnmldmd that gomprises

o ieERl 5T Rb B nr RS BBt aRd BHE R RS tbbrRedtto)
M’%ﬁﬁg feadiP 1 cérﬁﬁ&ing%oﬁ@ﬁﬁéﬁﬂ oeauﬁlggecdr@mln pawwﬁ{mg &n

produced as a vapor, the neth further nprises
erpalyigored ‘thvgcrude feedgﬂthaﬂqi@rnrmm @frnt@%@g\tbm@vd%lfe@ 5\“@} the inorganic

A L R D T o e 80 8 i o

aly/&{d¥ tontddting Efehrrmim tHednsrgatiopalnenalgstwh hhleast pattiatly eemove
boil i ng range djstributi on; and/or (b) the crude

cokedtare thesyrpes afthe nomaRiTMteaiXffng a sel ect ed AP
91 avid domehb U AGE, (REBREhITH YIS prbVRed, B EShb ARG Rth one or
provi i'n conbi nation W th one or more

miosd dfcttiesmathodm npomnposurtms acmodidg bythe dnventon,ramethod that eomprises
met hod t ha ses conta t|n a cruge fee

cq\tastige aﬁ:ﬁqcf@ fc g{rg'ftbgflénaéwlq L cafglyst i pro V;\aﬁrgcﬂcta \rx]fherein

atd8dsfh g&t@n oR 1% BRI BfdddlGs produdtd RQO0REEE 3R ﬁ'ne method further
PCT/ US2004/ 042652 "1 n sone enbodi nents, the invention

capriseprandeusing al last apoitiataf she vapphatﬁﬁe"(bandﬁbﬂ@l MPatth éorm the

crp Bt SORP RS sqhations Bk el BFtucesef Tl LAF e ke phoduc
itk ot fpriseedmpdrhtshaith asdiedidl bo¥fingfanke aftrititifn HndrG: (b) the

at least 0.6 grams, or at least 0.8 grans of at |east
crodepwtuetcamprisesremnonants baving a selegied AR aravisy. t he

cat oo R estS sn nglplrr RO i ERbi R 4 one o
mbfe fithd niethods bheonfpdshidabideotdih@lo/tht uﬁl’entlbﬁ, atmethed thabeomprises

netal sulfjde catalyst in a range from 2 to 20; (02
canipcting @ cRiiedpsd Wih ah @ng pr meresatlyet arndﬁb@téh%oneo?rén%rp catalysts

ardRbfacififPoOunds of one
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or nore alkali netals, or mxtures thereof; (d)

further conprises one or nore al kaline- earth netal s,

AP0k 0dNRse conpounds of one or nore al kal i ne- egétfisannamazes2
netals, or mxtures 10 thereof; (e) further conprises

one oln somiccerabddimentsthe lrventorealse prowides.do epmbindgonvith one or
one o nor.e al kali netal s, or. m xtur.es therepf

TIRES € the HFthods a7 EomRRSLPISFCTQRNgIS MsrimFRiar. 4 RsFaueth talyst or a
trinsjtih MSGPMISdAcAAY RN (aPhad '@t bRRSEAst 013 ngﬁaal at least 0.6 grams,
sulfide catalyst is'in arange from 0.5-2.5 and an

ait asrieast 0.8 tgransof atheastionexifitransition smetal suliides perrgramiodthe KsFeioSi4

tal is in a.range fr above ol (f) f »

Eamgr e Gpuish ML AR b iardle rlfh bl fhositon mera
fPfubful i 1hE KIPELPS!S cRthlye6r thé trafitforaikal sulfideadtlPst in a range from
metal s, or mxtures thereof, an atomc ratio o
9.240 201 (e further e¢omprises ghe of mpre alkali mewris, 0wy ar magegoypounds of one

rthe . transition J < ' -
Pt b RBlals, 57y ool GF AGEE HabrieS o B fore alkaline
adritameak; 6 dimoRicampoendshuf one anfioke alkalinvedanth mealsyoramixtures
range fromabove 0 to 1; (g) further conprises zinc;

theyeof (e} frstherenmprissegne qqraomsapikals metalsy AT rEffGPMPaUnds of one or
ottt Riltadl. ofdnixeirdd WG HocreitChl dloARITRE BPRSHSERIH fetal to
e Inventron al'so provides, In conblnation wth one

sulfurimtie IofFetBa oxed yso dsthe transitipio sictdl sulfide catelyst indn & tange from

he invention, that the Fei 0S14 . catalyst is: forned
bé-%_? 0 2 HOBi A A5 ‘ﬂ@t wetali g the FRIHoR iRl h d Fenge from
RERI0A8S; () PurBR BOMBHSR dn¥ot thoR Ak Aline-¢ithn&hls iR or more
nmet hods or “conpositions according to the invention, .
corepaundsof enaor mbwe abkline-gadh metals, we mixtusps|thererfsan agmic ratio of

or i.n which: co i se Qne .oy nor [ iti .
Pl Brabio &bx FRPIOEG S Sl o HANRHER syoecomytis
o a RS froBT 1 9275 and bin @fdenie katidsfehd dlRAlSnet datth meteittaltise transition
from Col ums 6-10, or m xtures thereof; (b) conprise

owetal by inraoangd from above § ik, () fusthepenmprisse sintdb) fyrther comprises

i Sp: I A f iron
Wﬁégﬁ'ﬁ%&gﬂ é‘r?s)ef E((efbglE ’daﬁn&/(s)ﬁpﬂs egs*‘rngcrl@' repr esent ed
by t hen §cigrthBodigehts thSinvehtiorealbo povidesdncembimafiommwith one or
above 30 0 to 0.17; (f) furthgr conpr.i ses, K3Eeij gslléfF S
grorepf the metlkads\or comPpesitions ageordingdo %PV%{?IOPe 84 the g t'er0514
L netals of the one or nore transition
il s (AR i 10

es I's iron; and/or (h) are deposited on a
suppoii sonxnembddimentaythe tnventioneslad poowides.de combiiaien withone or

t 0. 25 f..total t . 0]0) f
noraipy e melipd SODBPTHISE R RS 0B i the
?gﬁég%ﬂ‘ﬁ@ﬁ? sulfi0& tha\d? R WRItha(a) Qoﬁﬁﬁyé &iSor rhdte transition metals from

Ination with one or nore of the nmethods or .
Cohprssi G-10 nEthe Pedpdic Tgbleponeer merg sampenndsofpae RHEMOFT transition

form transition tal ., sul fi Y. : i
st B ol AR 811D, R etk B GRRetE or more iran sulfides;
(@ lcampA¥ésia:Sad) compeisé FeS3] (&) édnprivers rixtura 08 irbn sulfides, wherein
metal oxide/netal salt m xture; reacting 5 the

theziren sulfidesiaen sepressaterbbyiibe formaule FeqrRt Where §jis 1 a range from above
e ; - di _ _ ot

PAPGA2E0D PR hAeh ROPE S bk BBty PR LIOREATe o s one

aD1he thyisition atceinef the onpomurardngioh neialisulfries isdtanl; and/or (h) are

sul fide catal yst ngﬁl)g the netal salt conprises

QFIPQﬂt?d P8 apppogt_a t"é‘_,“SiEiB‘) mef@éﬁu]ﬁgf: eatalysthangt ;%ggtsq.zs grams of
A SREpSbr Ber 190 drlthebf@AIgEe i n the one or nore liquid
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hydrocarbons while it is reacted with the sulfur; (c)

in which one or nore of the 10 hydrocarbons have a
wWAPbdos@gsePi Nt of at least 100 C (d) in which g

nore of the hydrocarbons is VGO, xylene, or mxffl]‘§5004/042652
t her bbsome( embodimentis cthe trivention alh@pmwa:h's,l ificombinatibmith one or
.m xi.ng the

l.nt ransi ?I oﬁl'f :ggf)ﬁ O%R?Sztam}gﬁggw rﬁ'f%fhfl mv?’é’loﬁ 4 methgd of forming a

trﬂisﬁﬁﬂnﬁaabéulﬂ& ¢aRilystROmpBsiabn tHe réthed SoiFrisikPmixBng a transition
paste at a tenperature in a range from

th t
mf'a%o’zl 9 a(f;‘e a\gieﬁ'aaléalrt i g travsitigninestalnxidedmetal salt mixture; reacting
th%zgg I{lﬁlté ] ogbt%ﬁne%] Osﬁgtg@x{}\.ln& S%g/g%ggn % ﬁ’l grrxltf.:rmeclC zge, and

rehaatg the iritbrenedivte with duHiucnithe pﬂeeenﬁé efemce lﬁéreaiydfcﬁal%bns to
B the hydrocarhgns to a tenperature in the ra gi_e
Profyss tha ansigoremeiahsylbde ¢ai3lysthen) the metaksaltcomprisesan alkali metal
{ I [ .
PSR O 0SS GSRMAEI -l BRE o e i
hjeimnmibam vhile it isa'eactedamth the salfen (¢rio whikhsonei o more of the
nmbi nat i, on

YOS P2 heilol @PinG OF & Ieano e e Brvhish on g gars of th
hﬁﬁé&ar&fﬂs@i V&0, xyleak, (ﬁ"?ﬁ'i&fdrésetﬁereéﬁ)(e QHwHEh IﬁﬁflgétﬁJgF%bltlon

met al car bonat eS, one or nore al kal I ne-earth
metgl mdam!;;he anetalisalt gomprisdseming th(ebyanmen orctaloxide and the metal

l.kal tal d kal th
sl e w5 o ToRied S 1Y BoP o, BP LG o e v P w2
teﬂlh:)kﬁlure i ﬁnge feoft! | SIB350 Whandlcalditing e ldakd Past@ard ®mperature in
netal hydrid or m xtures thereof: (d) one or noreée

a pange fipm %!)@s6Q9deo B in whighrreacting ghe intermaiste witle swfuregmeprises
heEH};% {HiSGtefhe RS fu?[h&'ﬁés%n&l S 1da6r Gi'd Eh arbong fo a

m ures thereort, one Or nore am daes "o one or
tenmperatiat kathe rangedtan 260850PC; adre (a)thdefrthér coneprises contating the

al kal i ne-earth_petal s, mxtures t hereof; (f) one or
oLy S COmBpSINGn With fcrsleifasrbthat GamprTsey ﬂgfeqﬁémi 8 hydroggm squrce.
one Iﬁrsoﬁﬁreﬁlﬁbﬁpﬁﬁﬁ@% ﬁ(/elg!?ﬁ a?srod{fWﬁes RLAhSindd i With one or

Col umms 6-10 o e Peri Ic Ta , Of m xtures
moteanf dlaf methgils omenpositone a®0rdingtoghainventiom lan sedrganic salticatalyst

ol o) e 4 b AARL SuBL e g meta
cafStiates) orRRikARSd Mefeof; (B) SHeWFmdie alkdmeRd] hirokitie8Sone or more
thereof (i) calciumand/or magnesiunm 0) a m xture of

Gauhnmlﬂwdmu&smmsmr@mhwpf, (c)amd or n@r@dkals gietah

h)ﬁﬁg%so)%ﬁ%gf }ngF Eagfng rﬁ%ﬁﬁ@%h&@ﬁ%} O%rglgnniéliar%:? hereof (d) one or more

suHIHEé B3O rﬁér%fiﬂi&h hitdls] 6if, or@fiordistifide£6f drid @dre alkBline-earth
the sodjum sal t conprl ses sodi um car bonat e, sodi um

mefglar PumirRuTes thaTeaf () onei ad snore pmies of pas ok IRetecdkali metglsopne or
méxﬁ%&tc}f oh of hRrEQka lde%aﬁﬁfﬁ?etﬁ,g’%?%ﬁﬁﬂésﬁhf %Qﬁ () one or more

Ion a provi In co Ion w

metsls ¢ronf Cblmmxm&- hidethe Pexadip Table] aesor aee cotnp@urids of bee or more
5 that includes

| |
megik Som (atuaps 6 1 GRE Rerigdis TabiE: St hereat 6e) g or more
indrpkdt 'me% fs&lks, Qﬁd’{vﬁgreﬁf'at HRMfe mﬂpﬁlbrgééﬂlc%ethles%ﬁg Fﬁﬂer&t@s

an al kali nmetal having an atom c nunber greater
hyddidé éurmgqusa of atwgata‘lysm;r(h))sdﬂmm putas(sbnm a’llblﬂmast:emwn, a@fmixtures

| d
i 0 Pk i or i Eribiot b e iha SRl s s gebbsassiym sals
an@ the ]S(ﬂasél.mr( Salt RimprReSpothRupPcboddie po@kﬁ&h'hgﬂﬁiﬁgies p&ta&ium

sodi um potassi um and rubidium and each o
_atomc ratios of
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10 sodiumto potassium sodiumto rubidium and
potassiumto rubidiumis in a range from 0.1 to 5;

W() 08 k ast three of the alkali netals are sogliHiRaooa/042652
po aSSI um and cesium and each of the atom c ratios

hydkids Qs thefeB S ahd e spARIMISAIE QnfiRkesisdian darbonate sodium
potassmmto cesiumis in arange from0.1 to 5; e)

hysirodide sodiutrhydride, arimixturestherents ed/or fe)anizsrestbergaf.
t
ot ABaprrcpodirt syt P AT br Mol Oy BR EorhBipafh Bl one o

m6RIfE fethbdPbrtddriposiions according fo the dnwetitidn,tan 1ﬂorghmc salt catalyst
sone enbodi nents, the invention also 0 rL
thaC e Al Wl io Wbl ()i MOBHS T8 Qran Al %frtal aving an
atérgaﬁjr%%l%e'r (ﬁ? §tt 185591 U A9ak Qi (g 'hQViﬁ?'é.h QAUdbmieh %Pthan 11is
catalys a)

conprising a support materia
intahengefp@ar 1 wed; €b) atlleasorwur ofibs alkah amtils arecsedite and potassium and

cal ci um_oxi.de, magnesi ym Qxj de, an| |
argfomis atie pf eodnamwﬂtassnga AR faﬂgq om Ghtood: (%edt legst.ihrge of the
alﬁﬁﬂ Etalr o&?ﬁfzhdﬁotaé\sﬁ.gﬁ" rg?iﬁﬁjlﬁ'l aﬁ&‘%hdﬂ’cfﬂfhé’i&bﬂﬁo rafibs of
ures er eof an I nNCor por ated in the
scslupmw potamhmn isaivar t@: rubndaumrandmptassmmab sulfidigm igan amnge from

of the Peri one qr rmr
0.0 5cf? et e LD AT IS AL ot RorasS R, Ba vy, and cach
of RPhRmiO RIS bf Emﬁﬁn% b@ﬂaﬁsﬂfﬁts%&lﬁ@f&&@ihhﬁ%nd BRsm to cesium is
nore al kali nmetal hydroxi des, one or nore a kal i

ineeamge frgmird. HtesS; (oras lenst timecofshaalkalhmetaly arp paigssipmpepsium,

mﬁﬂfﬁ bon%{&le egbh SE@"’@EO'{I% ‘%ﬂlﬁ gfltaﬁsgulggé ECES tlgx%tassxum to rubidium,

af®/@EiufE® rubidiing is iflachngesfiorh oer Q.. I n sone
enbodi nents, the invention, al so grow des,

[
conbinemesmbgdimenshdhomvenrinnalyy ProKidesrdh fobingtion with one or
t
@g@n@ﬁlﬁé }ensﬁ{&ﬁs gf?&{lgdsggaéats %tr:%og&eﬁn ﬂygﬁ 1h%tlgﬁ dli'iﬁglr%‘g%g%llc galt catalyst
caaprisingpd alppett nhdverial, a(ml) () hlee suppentt ynatmazhcmmpmey zgeonipwa oxide,

30 inorganic salt ca st is st.ant,i unchange
calgjupnxi g@éﬂ@éﬂ%@X§9 Pmma?faa%ﬁwéﬁ’)m‘fﬁ a'y“ﬂ’HB? g, iron
03?191: LG 9]{13@ CflﬁéOﬁ@@Eh&H%%bMd@%ﬁﬁ]Oh? okide, e ikeuréethereof;

sonme enbodi ments, the iInvention also provides, in
andbot(bj atcbrporatéd in the support maserial afe: ohe oh@oFR@etalsyfrom Columns 6-10

GG TSR3 ol R84 Bl s 610
of thE IPRE6AIE TablR; Sneld¥mnbRibBaliahetalcarsunges, cimdarln’itﬂc elkiali tresthl

gas 21 WO 2005/ 063675 PCT| US2004/ 042652 gonprises
hydrogides, apo pr maty dkalt metabhydridss, ane-or moye alkaling-carth metal

e, oot BN 18 B S0 s e

hﬁd}ﬁﬁ@ldﬁﬂ/or@ﬁkm&mémyf at a heating rate of 10 C per
mnute; (c) a DSC tenperature in a range between th

300- bonts CrapodsmEniaghe Eveptin Ao Brovidtpdh SPB TP ith one or

n{??@c? gﬁﬁlﬁds P cdm c?s‘i’tl% %Féd‘rﬂaﬂ b AR 19@4&1@5%&9&bd lcSmprises
roa an an x- ract on pattern of

comantipg i crudeslietd wuhtaalmm‘game hahmatﬁﬁstﬂ;atz(nljﬂnrca(ab)nca\ctlwy of the

condi ti n ionjc conduct, vit t
ln%&aglqwﬁ it s by e Ganard inBe piisruss pf Rl pivor () the
Ayl cQ?aﬁ)%E & @ANAhJUsRHIBEd to the SRIAE f&POI ment s, the
| ention al’so provides,” in conbination with one or
mor e lrosondembastiments, the inventivisalse providgs.do cambipation with one or

n{orr]é/ gp tﬁ\e Aethcds o'r Qgrkggsr?]&nssé%éordﬁ%ttg‘ lﬂé 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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10 that exhibits an emtted inflection in a

tenperature range, as determ ned by TAP, and the

worese3érg conditions are al so controlled such

contacting tenperature is: (a) above Ti, Wherelféllz}'gﬁ211}04"042'552

CPRIPEPs(Watervapor gnd/anrachdnalioxide;(b) Ahdat trangigoRink Rndkrature range

beRE o t al GR) or ,above_ a TAP
FaRC D00 E, 2 k50 (8 T ab0ranSE) sl crisnedpiential scanning

Cﬂiﬁﬂh‘hﬂ'y, atadiegiing ﬁt@@ﬁ 10 @f)@‘l lﬁﬁlbte écl; alDseS %erature in a range

enbodi the invention al so provides,
g BB BhT Gt oS Wb o i £00C. an x-ray

dggﬁtﬁyzng:fag&?/‘x?@q O%H%}%h%.l?ar&g ?‘E@L& ¥%%u}1|08 %h}t?ra l?:f gheon grnglagxc salt
c@glm;t belayail @0 &C; drd&&t(eﬁﬂei- bendirdhihg iBHEE @bﬁﬁl@tl@fty,tat‘ 800 °C, that is

e &&ﬁanl C s%g cat t% and the |norg§1n| c sal

SR AN e pandugtivdtyof the Irogeanicssait eatalyst fprﬁectmduwamg‘ eed

at | Bodim

t enper at ue?éemlftis,&?%@?rﬁhﬁ%énﬁgf 5150 ng?g d}r?g&g r\?ﬁ?’&ﬁ"ﬁ’ﬁé‘e or

morropighe methods or caxtpodsjtiins axd:urdmgm the inventibn, Chrﬁﬁ&rgamc salt catalyst
mxture of a liquid phase _ and

el oAl B iR, P e oSrafive g deieBmnse b kA, and the
cdmietinEcomiidémraré &lko dbntr QR suGalf %Jdgﬁphﬁﬁ%ﬁ}g%{gg%s. (a) above

sal ts has a DSC tenperature above
TophsEimEniss30 ha0i’hyent( ¥ belowshpTAPitemperature of the inorganic salt

o0 7 bl 8 T e conlog L B i i epampotre of e

inerghhiceak atylyst. 25 that when tested in the form of
artlj cles that can pass thromgsg a 1000 mcron filter,
sel fIngems cmbodipets, gheaipvention d:rowd@lsem @Drpbleatmwltbﬁne or
méfe dFeRShed er atur e
plo Jiine ol dibabliohs Rl it kiR imdeBFE B trBasc sall catalyst

tha_tmmﬁvdud:s(aa isoliqueid bi seshi-licudd 50 lé:{st at the ToPckefmPErituré Bfthe
of returning to the first

qaf orm I, nca abl
m?rgmc a%gﬁa 1&’30?‘?41‘3“3 dgorg Eﬁa&é}lﬁt is glgptpntéqﬂyapgﬁgublp n the crude
feePateasBt thé‘TAP"f@mﬁEfﬁﬁﬁé m}éﬂ tHe AP %ﬁ%grétﬂfé 1? I%Omlmmum

pr oVi des in conbination wt one oOr
‘em@fﬂ@laﬁsatovhldbﬁpowrgamn salacmaiysilenblbtts; af hmmad\@nﬁntmmlomr(b) isa
t ha er .,gramo

j I.¢ .salt catal :
ml:)tﬂ.lgé ggﬁ gulé gk‘n?segaglfl%' %ﬁfi ph?sg)a g{em ture ifj r@qg@&orﬁfso °C 10 500
o, amdxoum atdeast 6ASTHOMB %0 Horddri Mg hasaDRE t@ltng?ra%e LhiSve 500 °C.
ht of I|th|um b) at nost 0.001 grans

200 1 §oms embedimentsp ana@also pravidis, mc:anﬂnnaammasone or
rn&cl)' 35 thodior Q%@gﬁﬁ Lfaal&gér(a 35'?-?‘3 %%lr gfbﬁggga%{q@ catalyst

assy oXi €
that mhentdsted ialtlsafopn @‘fpdxeﬁles ithut 621 RdsB BHrb&lh aM 00D rﬁl’é?oxpﬁlter, self-

dfm e o(; t he, et r conposi tions accordi ng t
IORDE HRdey gravity andior e;sradmﬁéwetoﬁat lensi §.005 MPa Mélastleemdsma

terSe?dtBreQfr af [e4€ 0B oRd ﬁé&%ﬂﬁ@éﬁ%@%@aff{c Ss%l?t gllsv%od ufqrﬂls from a first

sone enbodi ment s,
forgototsi seeeridoformj arid thel second fornr ie nw‘apiﬂ‘leoffi%td?ﬂﬁ@ t&the first form upon

cofFRGRRIS REn Sl S, 5505 o, ot st
0. Ofh @R EmbfimBRS thej rrl?% tgcfdlazg%) p@b:f@?% cSnBRafsARh one or

nost 0.001 grams, fro
mogs. efhe methods oyeempgsitims @c@oding @ (8 igyearivn, ko inbrgasis isalbi€atalyst

thagﬁ%sgér%%rg fof ﬁ{ogg%bc? agt ctggaﬁyst ((b9 at rI]rzflosst rOCI) rgra(zns oﬁn@mm or

compounds of lithium, calculated as the weight of lithium; (b) at most 0.001 grams of
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granms, or 0.0001-0.01 grans of coke per gram of crude
product; (c) has an olefins content of at |east 10%

W(Eﬁi)ﬁbﬁst;’mn the olefins content of the crude f -
ranms, but |ess than O.€€FMS2004/042652

]@? agq!-‘tiqreater than 0 héﬂ
idrecalpulatest an the wetalitaf kalegdn andfor(cy st mpsti0.09 amramé of glassy oxide
&H& oduct, as determ ned by nass bal ance; (e) has _
at l'east 0.1 granms, from 0.00001-0.99 grans, from 15

0. 04-Ia. semgremdfmam ChefinOeritiod ré¥i dém BREbiSERHR @
f) conprises aﬁ% \d T he VGO has ftho:)mz-or

Cr u rod éﬁ—,gr
”P‘é‘& ‘SP OMPYsibiRAs accerdieg toghamv@ntwwe total pimisnct that has

a@;éag)t]og Ladystillate; (h)

an at omgc (t,qwc{ee{ﬁaa&tgmogt%n%r( §E5qﬁ gd atomc HC

of 9dn ]inO%BUﬂJodhEenﬂ’ thedhvention alsogeoviddin édmbiagiod with one or
arongt.ic content of at |east 10%

9’8 f ﬁﬁﬁésﬂﬁ SOMBRYEGRS 3ccording lodhe inyention; 8 sruslstproguct that: (a)
hhb@t 16349003 QYrhRe G!u o0 0. b@g,raﬁﬁnsmsét l0%1" drs 3 gr!EgI b, §$ grams,

that conprise xyl enes, énzene or °compoun
n@gshQJOQégmﬁefro(le 0@@91 -k gragtsaﬁﬂﬂﬂ()bﬁm @rams) du OIODOB-‘O 03 grams

f 05- 0.
?Pﬁ%tdg% é)%r % néded) @Eﬁa@%h‘?}#ﬁ%% ET3E Ehé $ar g}raénhs,, Q 0@001-0 03
gfinis; 0g0 GOBl-OfOI A9 ofodke per gx%ﬂ'fjelf dr@dP lg'ogucq @ Hésadﬁsoléﬁns content

Bara x | ene has at [ east rans or

a‘diﬁﬁ'@ @%ggrm n t:hee%@‘ ns cpntpnmfrtbe cltude fetidpGl Ihas gmdter than 0

elsh, UG 07 s of368f nbrahuit GMGalysf hpbom B e product,

aa&bﬂmmxﬂed bpnﬁssmmﬁ’,a(,e) Ris 4t 16281 61 @ebln<) £9r00,0080100.99 grams, from

Oilf?g ene; plzl rises kerosene, and the Kkerosene
§ grapisfim §.6,0 8 gzarms o VGO pes geam of grude proguett (f) comprises

VUQBR I/ GO0 AR DI %Fgrorr}aﬁggéeq(grﬁn DFSRZ0/8) has 0.001

point at a tenperature
g@msar feom fd s 5 ghiins of digtifetel 9 antatdrrie /oA nodf PAS(iHas an

P AT T e
céhtéh 0B heleRst 10% @batBhhn theRendR afEBrug Hlﬁﬁé ﬁi;\ﬁe?yg%rf t}%e crude

gram of naphtha, an octane nunber o eas
fepdild) hgomomeeyalic fieparonages thahctfm;mses:glqnas aﬂfynmzmobr

o B D e, B0 B o
bemzelten frofrs). 05051 Sagrimb b IdeAs} frorh 083-0) |9%? s $ONRBLEABR! from 0.5-
an the vol ume of the crude feed. 23 WO 2005/ 063675

0. pegragsforihoagbene, andfrem 9e2-6 ftgsamsref pasa-xylene;i(m) das atdeast
h th
05008 4 #5300 BRI BoBEn AL B by e s
lemﬂtiiogfamb af ammnpcs pﬁ*sgtranli @ﬁﬂﬁ:gél; {og thﬁs ?rmeo Doegrams from above 0
r ot a roauc a co I ses a
“’g’ éyn p?’o‘g‘treﬁ d&?ﬂ% E@WSd% rkﬁqusmq & ceayprgp@ﬁimrmeng ang ghe
keSS SeRAChA £ Jast 0.9 saorca'i D8lanSofalsin e dgrgtnl ?fggfog.ene,

different from fhe crud eed oforma
anfltor atfregpivg point atg te(rtp)erauw‘of ai most -BMeC ot wetst R0 of at most -50

o Al oSSt et e o (L ommas naphthe
antl &gd hdphttRashas aChoét B!t ¢raMatdt Ahst §85 %E i éopﬁtng's‘fb 000 Bams of

fractionatin t he crude product ne or nof
bepzedeper &nam ¢ mhﬁhm octand npnﬂndno:ﬁ atgeasr Z0)aplenst80] orat least 90,

e distill.ate fractjons
a8 bso-pardifihind SR BASERS wilha Seibh tie pf isorpeglinge ormal
patmﬁﬁ:ﬂs 1dethe:ﬁpinkhasif at ol 4 %dﬁdﬂ €s)tHag B SbiunRthAES 8l least 10% greater

fide cat st . to recover netals from
than tlle volume of ahey crude feed.
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the transition netal sulfide catalyst. In sone

enbodi nents, the invention also provides, in

WO RbEekan With one or nore of the nmethods or CT/US2004/042652
conmpositions according to the invention, a crudP

pr od%tsoﬁﬁ%inﬂa»aﬁnemp e AV aldd preGidsy, a9 biSrhbinkfon @hh gne or
| east 0.001 grams of VGO, and the VGO has at |east O.

meregf girsmethods mmmxtpes a@oeshng)to e veaitipn, atmethed that compnses

risipghENBe Tese Wik e o P B Gprg R by S a cruce
prodsct, ﬂnﬂ&]coﬁ{ﬁﬁﬁ:goga) Rambiniey the kehdetpieduteith Adrudeanatis the same

at _nost 0. rams of benzene per gram of naphtha, an

G slifferentfzerm éhe crgde feed tafosm arjendisiirable foEwansapame () combining
Re gru'&e ?;g#@f {]\H}ﬁ P‘M’L{Cﬁ tﬁatm@{hg Q%.IFIE at Hﬂ¥e9 ntttﬁb:?n tthe fmfe ff%s to form a

I SO-pPa e n-pararrins o

Eﬂcﬂdmﬂlabl@ffoﬁﬁednﬁaﬁtfa@hﬁ&l (OrfarHomdting the erude prodiict?() fractionating
nponents that have a bmlmgrran ge distrihution of

th crd prosivat intq ongprmyore gritfliptdrachps, and Piedysing trapspopation fuel
fork %h%ﬁr g?e %ﬁ‘t lcﬁétllﬁﬁ: fr 1og§ AURE ( \Wjefe c&ﬁ}'g% a transition

wel g omc rogent atom c cafbon in

métel s:ﬂﬁdmlta]yn,rtr@tmgthmmtmniﬁetalcmlfaie catadyst o 1®pov(ek metals from

tﬁ | east O, Olé ra of kerosene, and the kerosene
Qiransiior} g fi ﬁ%‘ of aromatics per ‘gram of

ker osmsmereﬂ{b%uﬁ@ﬁs ghe nh@@rﬁioﬂgﬂéagir&hdést ifcdrRVRRIGH Wit one or
of at nost -30 (g) from 2 grams of

raororif dlmdﬂnogsew qmmpogmam: adcondingtssthe inventigr a crude product that has,

- bI
R GFIE B AP RERrocHat 0 Aty 855 pE RO A ARE Uy Gl By east 03
FhdFopPhrohlatics HeripiraiR Gf VGO;qB)atdesa0100 1 Rymisraliesel) aﬁdiﬁﬁ&ilesel has
and naphtha; (i) non-condensable h drocarbon gases

a\ henstihp Igranes of gapraptics\iee Bragveidipsed, (chadgnst 80] ggms of naphtha, and

fan
L
dfap tﬁabtwoaﬁﬁhlﬂﬂ@omﬁ@imblmpdwﬂ'm@ edthoweightsratio of thetiso-paraffins
nmost 1.4; _(j)

‘thh%’ﬂ)'p?"@w&) Fﬁ°§'i 'né d(rdgg gtf?io 3 gw&StB]a Cgarfr:u??g g&g Hﬁngt%;e of
&%ﬂbﬂgn FH{EE%% 1ﬁn%%e aﬁfht?m&ﬁ?%% at 864 2@4 "@ '('ﬂm °F), and the

rat1o o e conbi ne C3 olefins
mmmme hevingat most (CB5 gramefoll ptefms pemranmé‘tlm@me (@] @Wblﬂbt ratio of

ffi f, b
Sogi oo ls sogc pRESTE P crPHERtep has st T SRS 1.8 D
lesst QtOO‘Tr%‘?émgéf RAE 5800 2h8 BtGierosRhd hadodPR4dt 0626 hws oﬁar%matlcs per

and/ or ol efins and par affins wwth a carbon_nunber_of
grap)of ketosensi andiorhes g ficezing boinbat a tempereBire peatimest t3) s ég) from

ﬁ9 Qqﬁfgféélgg gtbzlltgxa@ct hy cgqt%n%e% gsagn%l% &%ﬁpoﬁ toﬁ%hi Hgn ‘EQﬁHe'ﬁggble
HydRaarionQakesant fagith& twhibh, when cbﬂ%ldbﬁ§haa/te almbt (Dl S)Qﬁﬁils of
Egr ans of total N /V/Fe per gram_of comnposition;

elingrrer geang phthe gpmbmed nenﬁomﬁa%%\hﬁm%arb@quss %pd napgtha ()
LSR5 50 B 0 i, TS, S Frk BB o

padatdfs ﬁlrchﬁ-paﬁaﬁinsttloﬁ waighresio oT@ie @omhﬂfﬁnsha\ﬂm n- pmiafﬁns in the
gramof o hyd arbons havi ng a boi

Srupeanephion a0 ngi-coRentapiny ocarbolgAsoR t A0St fActiithe
l%fdst raﬁ{)dn@ ith caﬁytﬁlrrﬁﬁ'ﬁfep SP%% W j Fi’é?h ToTins %ﬁ& 9arafﬁns with

uti on of at nost 2 (040) ri se ol |ns
aarkbnt rivenbersedfi ) awcia3 €€3)) andst welgm(nnq pfitie cofnbtn@d {G2rand C; olefins

1B gﬁ%ﬁ%&ﬁ%}@g%;«[ par lpg E)sﬁeft gqsdsé@ g) 11(:115r and p para of?%s Wiy dArbon

number of 2 (Cy), wherein a weight ratio of the C, olefins to the C; paraffins is at most
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204 C that conprise olefins, and the ol efins have a
nmolar ratio of termnal olefins to internal ol efins
W%fzoﬁimésﬁ'%“ 0.4; and/or (r) fromO0.001-0.5 gr agr/0é2004/042652
ol efms per gram of hydrocarbons in a boiling range
0.2 amtlfor biefine and paragfas vAth Scaboh ibeE. of 3{Cs) reherein a weight ratio of

the © CBISREE e i PRraSRE Bt gstih sk bk il ptenbt ot least 0,005

[ t 5°
gfg{mia!‘s LR AP %gé;@ﬁgjin%ahgé frb@ 15&& 801ak 95. @ @rh}lﬁl& at most 0.00001

dct that | eaSt one of the catalyst
gramsrpf fogl ﬂr{;/\HEe peir gramrof cainipasitiomenha saraffmsmmcnt ofithy at
|,east, on

hyﬂtp&flmoa avipe a bflipf itk bRt BRI 4ol aangs, rom 0.7-

grahR26) h9aR catbohd Witk atbdl 6gtrande HistHiBatiGHOSMH! nfR62@4 °C that
tranS|t| on"netal, a transition netal sulfide and/or

hatyameo grameof dlefinshydgeqartons daving abeHing, rangsedisibytion ofat most 204

Fof ¢ 081 o8 aRbRARL O AFRloREEN S G a G o Rtion o

at Eﬁ)’st B0eNDitat corhfidewl€fnsf drdthe orRfinsheavt ardedst 0rof1 frams of terminal
conbi ned vvlth features from any_ of the other

olefinsaer geam of olefing l(ﬂ)thYérocermaa LT boiling ignge gistihytion of at most
2, AL vt 6 15 SR (a8
mfgﬁaaﬂ urega(sj nﬁm lewst Qg aetl/dro(r) hsganm b gramﬂfaﬂeﬁrsm%mm of
escri be BRI .EF . DE; | PT T W
hydgrrarhong isa E‘Plﬁﬂﬁéa“&f?é‘?éfm“q"ﬂ\béﬁl’?eg} 05 #1708 e
appq %Bﬁleteﬂlﬂoaﬁ‘ﬁﬁwtf ke inGéhtion alé&ﬁar@’hﬁes, #cothbiRatidiewith one or
bene of the follow ng detail description and upon
morfof tiennethbds ethempmsitionpacepiding 'd:rtaewmggtwm amdﬁharoqtuc@that has

i S a he of an.enbodi ment .a t
oSS o 57 ity s BormBFm oo T ethal A BSHER gas teast one
oﬁﬁélélﬁﬁl h{étaﬂshﬁ pRIRSAMC FabifiuMb 6r ¥siulm o ntiRfubdsythidreoft and/or (b) at
produce the total product 25 WD 2005/ 063675
lemCTneshibe satplysssrthericomprisess sansition fagtale 2 Grngtion metal sulfide
a@m di ma1 t of a contacting systemfor contacting the.
Q@ gn?lé d with a hydrogen source in the presence of
one JarfuRidrenibaklthetis, fedtarepfroshiapecifit embbdingentrfdbet utventlon may
FIG. 3 is a schematic of an enbodi t,of a separati
becombingd widhfnatues Bomsithes eglbogmafam b Rt i cprpple
fedrutes ﬂﬁ‘;onf' SerEEﬂBbd%mQﬁt 8y IRAHbRE ith eaturkl ROM aﬁﬂr oA WiEother
I'n Inatron wt contacting system FIG |sa
ersbxhiﬁrfarttsc of an enbodi nent of a separation zone,

cont st.e and, a di ng. zon 10 F
Cﬁéﬁﬁﬁ%@n@odgﬂ%xﬁm%&; PEGH ucgsfarﬁg? ﬁfg by agy gf{l}eﬂatjﬁtﬁods and
sy§ﬁéﬁfs%’é§cnbed 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.

25




10

15.

20

25

30

FIG 7 is a schematic of an enbodi nent of an ionic
conductivity neasurenent system FIG 8 is a

woRldsaéden of properties of the crude feed andpcrus2004/042652
properties of crude products obtained from

enboBIGE s & sohematitt sfihbihgr érhbodimuntcoffaatastihg sistetn for contacting
tran iaf“ n_ge%gl 15. sulfide catalyst. FIG 9 is a

the epvdlefeshwith £ hydrassa seuremi 1Be Presence of gae peegregaielysts to produce
tHeQBMROSLlhQnNs of non- condensabl e hydrocarbons obtai ned
f?omplzﬂﬁ%o"gl ments of contacting the crude feed with

t he FlGnisistisciematicalf anghtbodienena bbb yeptaratioh@ond ih ¢eankbrination with a

t abul at i ?n of properties and conpositions of crude
c‘iﬂ? ESEYYBt ai ned 20 from enbodi nents of contacting

the pralidshaeskntitichlal@niboaitint bPRbIRRARE 28 il Genbination with a
catalyst. FIG | i is a graphical representation of

congegting systems of ion currents of enitted gases of an

i nor i alt catalyst versus,t erature, as .

dot of Rirda BcHepipe b g empoa ity ofF ReatHioh Zno€ 3 copiaping system,
mﬁablegdiﬁgg@&_of the resi stance of inorganic salt

catalysts and an inorganic salt relative to the

r esi ElCafda a gehemnatis ofian embadimsnh oemyliipde eontaeting systems.

PR i AP GRS e

syeeiml yst relative to resistance of the potassium
car bgnat e vers tenperature. FIG 14 is_a graphical

repr ﬁt"éﬁitﬁ‘hﬁ‘quﬁl‘m\ﬁcfﬂ’&ﬁe“ffép giftcrede igekand progertigs gerude
pﬂﬁﬁ%?(’?ﬁéﬂ?@% b eﬂﬁfo?e@tx&{ng%@cﬂam&g%nme hafdtion metal
uce 0 co

pro rom enbodi ment s tacting the crude
sulbéxicamlyft. t he i norganic salt catalyst. FIG 15 is a

grappical. representati on of wei.ght reent age ver sus

e DEIT LR B DA RO of GYDPRT URRTGH SRR, 60 4Py CoRrpositions of non-
coIBRAb R HfocRibofS BbBiel Bidnt Sifbsdimefts beeshtiéting thd\@ude feed with

inorgani ¢ salt catalyst. 26 WD 2005/ 063675

thpoansisomowrad saglbgdecatallyst. 16 is a tabul ati on of

e, a0 i RIFUTEBH of bRy 0 bt GEPARE biipy obtained

fré@l éinbodiméitd bcontetind tideruddtetdwith ¢hd thasitionatiethissulfide catalyst.
susceptible to various nodifications and alternative .

f or nBIG. 14 jee praphicahuspreseristion ofileg Loplokyof igmeyrensyof gagitted
e TR B g SRRl bl ) AR WETAR, o

't sFiGui1a8 ibe grapHierrepressthtatioh af |dghsow rofthengsistanet of inorganic salt
detail ed description thereto are not jntended to limt
sty IPBHEaDIS 2l FRlatierp ke Aesistancs, of ROIASEIPBagbonis versus
tefidelafgecontrary, the intention is to cover all
difications, equivalents, and alternatives falling
wi t hFi. t1Aés & giaphic reprdsentation of fogt Hets of thesesistancevadrat i on.

N COTR 1 O/ch,C0 Catalyst 1olative 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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Certai n enbodi ments of the inventions are descri bed
herein in nore detail. Terns used herein are defined

mﬁ,@bé@&gm "Alkali netal (s)" refer to one or ﬂ?f/ﬁS2004/042652

met a Columm 1 of the Periodic Table, oné

mor eFI® nﬁqya%uca‘noﬁwc&hgmnes predwded ﬁdnoamb‘@dlnfémslof%mactmg
the Periodic Table m xtures thereof.

the srydsifeedewith inosgania salt cafalyste panctalsaliner sicomsabidiet al s
fro
U lon P SssBR 18 ol i R ey forms,
speeificethtodimaitethersof mashumsaywcﬁ“@&mnpl&wmd drawimpstand will
ato s uniit. 20 "ASTM refers _to Aﬁrlca

hesig, P deeeTiPEd iR Agfikn A1 AFRRREATEAY nabde e Bl 16 ABuld bepaderstood
th%tothﬁﬁfmﬂhése DSkl dBEiphiBs Hlerlb Gre Mb ﬂg@ﬁc%g%{/]l @lttllqwl vention to

aspha content Is as determ ne
thepafitulaAfarm disdlysbdpparonabe ctmttaageheamcbnabnm to comeradn

rcent age of crudef napht ha,
e SaonS, e, o alissivee de s P e s B! pppf the
p&ippflelpnl. 25 "API gravity" refers to APl gravity
at 15 5 C API graV|ty is as determ ned by ASTM
4 % ' THEf BN CENTTONS type of crude

pro d a edfroma dro .
Por nben n%s&meagﬂ ﬁr&ﬁ%@vawgqnﬁ A5 ARG FIR mers dptel. Terms
use@ @ereanae defihéd & fopsweuct are as 30 determ ned by

ASTM Met hods D5307, unl ess ot herw se ment i oned.

Cont ‘é%&abmetqigsbrméqrt% ene eioRprsraetals fromy Coluamppbthe Periodic Table,
o e Bk AR AL b e L 8 CORAN DSTER i Ty, o

mpAurd® thetefit ent of aronmatics in diesel and VA is as
determ ned by | P Method 368/ 90. Conten
i'n kehbairacarthynetal(ye rdenionog 05910;\95111%5?9&?%3’5%@%

: Pé@Qdﬁ:?f’ 10 e bp o ﬁgééﬁﬁ&%ﬂé bt morEmiialk E‘gd—@&‘ﬁ%n 2 of the

ers to a nolecular entity wit
Petindat ‘Eatde, opnuktmresttberaefot her nol ecul ar entity.

"Brep base" refers to a nolecular entity
t hat ‘géﬁga"ﬁ%ﬁ?é%‘fmlﬁdﬂ My  protons from anot her
ol e€AlL P §EfetsitY AnEé&ﬁﬂH'S%dﬁfd ﬁsﬁﬁ%&ﬁtﬂMa@BMa}s bases
i nclude 5 hydroxide (OH), water carboxyl at e

( ROOX 3 asphaltenel? refer to7asph3:1tene$:that are ynso ble infpentane. Cs asphaltenes

el o PR S s B M Bhoa BB PT 2o ecul 6. Coker

r ef eAEonh@ h§@loigehs peroéitadeind Gitoiic karbon percentage dfisrulidfeed, crude
are not vapori zed uynder S{rocess condi ti qQns

predyatemphibe., kespeene.cdigsel, dod SiGR Acas t%&@d@w%ﬂ\é Mgthed D3291.

wei g‘t‘ﬁﬁl‘;éra&,ép RS Pt p%gv@%e} s‘g’gjs gﬁh GhvitPls'ad dBleRtithed by

ASTM Method D6822

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

ability to

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

Pr -s0r @ crude product) expressed as wei gltE US2004/042652
rac |on or wei ght percentage based on the tot '{

wei g¥Broaftedhewsybhsit? sdfers to Wrmbedular ehbtyswitlotheabilgy pedonate a

mllion Diesel" refers to hydrocarbons

PWWO&HB'@%WH!?%P‘%&E“& stribution between 260 C 15

d =
22 d?l‘é?ﬁe% g%%? g%g_l_)'{/?f@m? o g&ﬂe&ﬂ?ﬁ' enbyeial is @éﬁﬂbﬁfﬁf dcéeptmg

pnot;rne from mdtlwrrrmiamtbarmnw tExamphes of] Brgnsrted-r[;,ewry bases mclude

g (. oyl RGP sty e RRCOL R vCE- ), kgt

(}mm%@%ﬁﬁﬁeéﬂ)ﬁ |l ate may include kerosene and

di esel refers to differential scannj ng
cal ofGarben pumbery sefpts tp therfptal awmbenrafcachongtames inramelspwde.

tot JZ@ I&:a 'il&%{s% %ﬁdsact nm'ﬁgﬁégé\ Ebl%rkoﬂas th%{ %{?tnﬂ{ llaga'aﬁzed under

parti Cles occurs1n reez ng

prdedse fcﬂhdiﬁdn@)’l’]ﬁ&BMenfoMe is' 45 dehdminicalf hgrl’rﬁads(ba@a& The weight of
chromat ography in combi nati on with tg[g‘ss spec rometry.

coks is thgtefabweight oleolid snipys the tosaloweightpddppyt Bé‘é ytp-
Pear G@c%gérﬁ” l]éigrég@{he% @T%rf e;&gﬁlgoﬁl}ﬁ% & 3hibs fe'(?&)éxamPle, a crude

1963 to a weight ratio o
fead, cantiotal b;udluorg ena tmde prxiuct) ezprossed ablv€ight frastion or weight percentage

b%g gé *“215%’ g{e%%/ tﬂE@'ﬁ\éﬁl’%sﬁf %ﬁ{rﬂe’ fgféfsctgvm\?.liaggérdpiﬂion by weight.
car by @Mt%&ﬁ@&r&ﬁﬁ%m §901115E§ﬁ{g@@5%tloﬁl%ﬁﬁeehQ60 °C.

oxygen, nitrogen,” and/or sulfur contained in
andod48c0} ¢300-650° iy ol B0 loMPa. BYjehebecntans is asr@teémmddmﬁ ™
N%ﬁv 3#8 s as determ ned by ASTM Met hods E385 for
él 762 for'nitrogen, and D4294 for sul fur.

deﬁﬁﬂaté’otefﬁ@ to hﬁfr&!ai»bdrﬁ Wit B@ﬁﬁ% rabigd dixtritution between 204
ound and/ or congoun s when int

“Ga w"éémr@otm aial e @aelratwer?iw%ip Fasddy ASTM
042652
Mool 8. TSI Ry pichbEdroskhc abaet! (5008 oy ¢

I ncl UIUSC” baférsltrsdiffﬁedtrlahscmﬁngoalonhy:thyocar bons (for
as met hane

:i( ﬁ an@ee@rﬁggg’ﬁ @n(?“g%/ﬁ%é}%&%rngg Ee?fgﬁtg%ﬂqlggmcfﬁt}re a{,vgrp]é;p forgpation of
crgktﬁflﬁl& ‘fﬁﬁ NST0R0rs irf'a TGS ? ﬁa% 5 PointGe BE8GEBHné Dby ASTM
sess ‘the ne rogen

t anount "o provi ded to one or
D288 conpounds in the crude feed. 5 "lnorganic salt”
ound.that 1s

refer a osed qf a. ta

cat | OIS ” e TR B prrorposRpR LR P elon, U ftsspesgpometry.
Petr Gﬂ{ﬁ’dfﬁasé"%’fe}% RIS qay désefibéd by Be@fonliQVefihal of Minkrechn

Ki ngdom "Iso-paraffins” refer to branched-chain

Cbanmahi'@wtjwaﬁ pok33. 10 "Kerosene" refers to

g%ir QI-CI/’H 2hits tV(\)A at \Qelghtb O{IJ) bf %om?yﬁfdrgée%ttglapo%lk %Qrblgg UYRETE 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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C and 260 C (400-500 F) at 0.101 MPa. Kerosene content
is as determ ned by ASTM Method D2887. "Lewi s acid"

W fosé78 conpound or a material with the abilj
accept one or nore electrons from anot her conp%&aﬁ%].é&"m‘m&

mgre qompoyndsisnche coke fecdt &\ bydroggnmonrteanay/ includajtart isot limited to,
' il to,d te one, or re electrons to

M s SRl Lol O B R, 5. LSS 2, Sropane,

Irytakie) pexithie) faphaha)Faes 'of iix ¥R Sof. A ﬁlaﬁiﬁﬁg&cefii%ﬁdhcted to

to 6., "Liqui m xture” refers to a conposition that

35S thsoret ameugyyofhydeogen pryideddo oheor mpe: eomepdundsiindthetrude feed.
st and ) es (25 C 0.101 a, .

ner of g ae A etirf (L CorhGiBa st ¢ Eofppased i et ision and an
dgriiat. i ncl udes a conbi nati on of one or nore conpounds

t hat uid at STP with one or nore conpounds

ware liquid
that “IPerefers fojthg Instirpte of Prtzeleumana therBngrghbistiyutavgf-Egndon,

VSt King@ord. quantity of carbon residue remaining
after evaporation and pyrolysis of a substance. MR
cont €ilso-parafins ¥ mtfertoibrethéd T bdturdlfed Myidhwedrbedd 30.

"Naphtha" refers to hydrocarbqn conponents with a

boi | i NY % ﬂ@e’eg‘?‘%@rmﬁ%‘eq ns b‘@@\ﬁe‘?éﬂnpﬂwaegﬁﬁﬁtmombetween 204
*CLRR- 250008500 <Pk dVRR- MDD ] )

determ nedg( b)?O,QAS é;tl\/let ho%bgzg%&?e&ol\ﬁwgm Eir%ea? t;é}'%-uqeg by ASTM
MetbréD28§Anadi um iron, or comnbinations thereof. 30

"N/ VkEe.cont.ent” refers to NN Fe content in.a

subst FE0E SR Plees £ fanipo e Ok & mefestl Wb B popept one or
et RRdtrbRBBGm anbilief edripdudlier s to normal cubic meters

of gas per cubic nmeter of crude feed. "Nonacidic"

r ef er $CWis hasey refess tna egrapannd Bndvies materiabwith theaahility to donate one
j 675 PCT/ US2004/ 042652
Fgsessi g oA

€rs to conponents and/or a

mi xt (fiLigho Hydawparboash efdrhahydibcarbesdfavitly catbdndantbers in a range
ture and pressure (25 C, 0.101 MPa, hereinafter

I
ﬁfogrf ?‘F&d to as "STP"). "n-Paraffins” refer to nornal
(str aLﬁﬁ‘lEd 1?:'?)&{11@’ réfRts'th %tCS&gtBQeig&?ﬁﬁf Hll‘eglglfes 3ne &f5h&3%ompounds that

nunber” refers to a calcu numer
areciued etrstandest tempetahee and plesmrk(25PCo P4 01 IMRa, héreinaliet @ferred to

fuglocompared to. a standard reference fuel. A
a% o L0 ekt e o Ay g RGN o OB O fBPTS SpPRgHnds that
altYliched M S8 Wil o6 68fore Dnfidunds thaﬁatr@%oﬁcgatcsgfmounds

wi th non-aromatic carbon-carbon double bonds. Types

of of Mi¢ra<Carhen Besiduas (*MERE) refersité aiquantity of carben residue remaining

S o3 5 ST AP 5 o s
Mytlew] D4839. by t he I nternati onal

“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 (1UPAC), Novenber
2003. "Pol yaromatic conpounds” refer to conmpounds that

WG heidRsige or nore aromatic rings. Exanpl es g‘ltp
pol yaromatl c compounds include, but are not £E{/52004/042652

to, i ntﬂen@ond@saiﬂp gasiakfeneto mntpbf]aﬁﬁﬁlﬁilomﬁiﬂﬁﬁltehﬁ%ﬁﬁlponems that

nzaot hi.o and di benzot hi o n Resi due"
ARG 4 SRR srBtrate e WS 2B.65 9481 Miegbereinatter rferred to
gdé s§TPHut i on above 538 C (1000 F) at 0.101 MPa, as
determ ned by ASTM Met hod D5307. "Sem |iquid" refers

to a pﬁ'&’gﬂf@ms”aefémmmmb(stm@t ttasn)sampated hpdrocdrbens.

liquid of the substance.

! 2ags BunBR r8ieRJo o taRy RN gl Spezpssaaion of the aniknock
propkttigs of 2 thoforSuelrdoynpaid t8'a stanBATBfetdiRE ﬁms Aacalculated octane
consi stency of, for exanple, taffy, dough

paberef sephtha isgsmgtermisied by ASTMMetiiad B6730i c feet of

gas p of Super base; ref

nat er i edf?\k% §1alt(\:;'hecr gc‘;]cﬁrﬁé ro oﬁ‘g&@(’ﬁ'ﬁﬁgﬂ? FBhe-€3y g%'ﬁ’le bonds.
Pepeafof iolefina intlalepbutrige hotdRhitgdaaCdis,Arns, BMhihaI0 tHernal| Bi¥nched, and
%efers to a total acid nunber expressed as mlli grans

G ) of KOH per 25 gram ("g") of sanple. TANis as

det er ‘I‘Pelili%ﬁwb%bfegwf ?@%W@PQ@%‘C TAI;I[@E; sﬂegif%r %y:tgc International

t enpor al - anal ysi s-o0 roduc
Vnigngsif Pursrendsipilicd Lﬂﬂemiﬂry (W@C)mém@et g0gxnnponent s

535 cq’ﬁglsaa' RS RE e LA pRmPaDss Hushinshideityo g8 more aromatic
fesloy pﬂ@IMnMﬁE Q%‘lpggn §§Zde bt %{Q %ﬁ I‘t?t]( h,] gfdene,

thIS applcatlon is to er $t 0o

Raph e@bt@itln@@ne,fphenmtmeogdnenyothwphm amh:hbmmﬂmphene
teste of the e test nethod

o pekes gt Slnddipls iy biiife e aiaptbpatove 538
9 (1060 PK) at 0104 'VIRA,Ghs ieterniiRE By AN MEthed DBR7.30 WO
2005/,063675 PCTI US2004/ 042652 st andar di zed t est i ng

met ho<§§mt‘1|’fﬂ-tl "atieéers ionas phpse efia suhstapge that haspropesties of a liquid phase -
fa t Vi sed,. Cru

08 oAl ke o e Mali, J5mIor alBRl notaE Sl BghSis inclue

a‘shlmrgandjmsa p}aamlal tltghhas ﬁabistenzﬁd% f&rgrxdgnpleataﬂ‘f)g aaleg}ﬁlk)+ bc?othpaste

sol i d, ol i 0 ui u ma i ncl ude

crude S&%%mrgéé"otf’ls fap ?r%(fH{’Wéjﬁe iof grsprs baprgk ofcz},/'udﬁ)ﬁeed

[im te P S4YEN

sal tsgqg%rgﬁsgnbl na? J?) gglgatt e}}eag? Mﬁi’g(?tn%‘ﬁ garb?é‘@s[ ﬁ% A

paraffinsaid dlefins wndekeactBuctonditiabs.| i zat i on may of ten

OCCUluq ity pos oxj mate to rodyct i

retort rgF g{ ﬁPF’fii@H‘bﬂ EESS¢ iﬁ’EgP 1gTmg gv"ég e KOH per

g (gh) of damipsl BAN 19%133&@1%1&1&{‘% mﬁeu#ddeﬁsw a 10

treatnent facility to produce e conponents with
speci iAE” tﬁefﬁmtngemmgleﬂ@imsmfhmdm (for exanple,

nephptﬁ-&%%&% Iqaaglglzgnve%l apd/.or | ubricating oils).

Di sti i'Gh T NC ®hot limted to,
at erS‘lhfﬁE: 1 efets &Jtdolni et Withid Wit 2l Odist¢ AR B between 343 °C and
i L] ation met
55k 3 AT Ot .96 MPa. VGO content is as determined by ASTM Method
D2887.
In the context of this application, it is to be understood that if the value obtained

for a property of the composition tested is outside of the limits of the test method, the test

method may be recalibrated to test for such property. It should be understood that other
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Undi stilled and/or unfractionated stabilized crudes
may i nclude conponents that have a carbon nunber

wiPR¥E0dsets quantities of at least 0.5 grams of perws2004/042652
conmponents per gram of 15 crude. Exanpl es of

staydatdlizadAeting muesbesdsithes atrieonsideres aguivalest tortbp rfcreosaddessing
mgﬁﬁsgél‘hgﬂweﬁ&lddes’ desal ted topped crudes, or
conol

ons 't hereof "Topped" refers to a crude that
has (Oedes kg bé prbdateiandrdtretaited Gont hysipomrivh dohtining formations

a0 thepmSiRFRloes L THdeRpFG Boners) i Solf SpmirRofocidir Havis 1 sudes may
. . . . 5

inBA¢ §8be B tabiialiof guby KIS bttt nGDhiCH 85 rSHAAPof -
cofi@erisalplp @dses) waker, salosyer sdmbinktiosdhereafifromithy erude to form a

roperties that allow the stabilized crudes to be .
st sencee Such siaByFRMRN BALPRER DL BT PIRKITAE 1o ?wodumon

WARPSBAML&itkon carriers (for exanple, pipelines,
antruc‘i‘s, ngr ships). O her crudes have one or nore

uns (Stalibzed grodesdypicaly hdvamot beemdlistiliet and/dt fracticamlindistilled ina

L sadvant aged cyudes be unacceptabl e to.a 25 T
weal R SR P Brcats FRufEY coripoit it i Bjithe TApes distributions
(Fdrhestamb B0 AAPHIN dfstil1fnes, SO M dPorabricating oil§)N Distillation includes, but
_ di sadvantaged crude. The economi c val ue may be such
is pptlimied s atmasphericristillation methpds apd/oy vasaumdisttiptign methods.

! that is.d d . |

S Pl A SRRtk BaR AU SorpbABRE B rve
cattivdl riigieber Bbdveds i quahtitidsfaeladt .5 ghmEARcomporgints @agtam of

0.5;_Db) viscosity of at |least 0.2 Pa-s; c) AP graw Ety
cryde. Fixamples ofgtabifjzed crudes inchydrvhole erydesy Hpest cuifies, desalted

: 0 j

o858 EUIR 8, oA R0 TORRTS e b B
has bet¢reradteDsuh Thay apleast admb of dreaatmporenie thayhavwe adfoiling plent below

f).a _residue conten f .at. least 0.Q1 grans O
39 RuLTMPe Grermmon et Tuicaly, hied Sl PR ERoRlegpiamost 01

f fth

w005 e, 8 R i b gl of i
toped ggudem of crude; or i) conbinations thereof. In sone

30 TR S OB s o

trdfisPEHERIan capnmtiohialdRatniint kRARLes b tRAngortatiowtartiesi(firexample,
at least 0.3 grans of residue, at |least 0.5 granms of

pipainegsickgror shipple A3ther gudesdaxpgne er mars; ugwitable,properigs that

: Cead S ’
re 0 B b dympthes N GHERCH LHItE, A5 B uadteib RIS,
trahisparthtion icagie, ancloda. trehtinede fcility, thuehiyttingemlosy economic value to

di sadvant aged crudes, per gr.am of di sadyant aged cr.ude,
thedisaduaptaged siidey The gennerii¢ Valpe may b su¢h %?‘d’offgamﬁéha Hicludes

th% .Sgaéva&agrgr@ Fﬂ%@s R isa&eehl%agéo &sg% gg RddBce, &Fﬁ%‘grﬂ SiB4r treat.

vant aged cru y I NC a
m xtRropertiés of/disaiyantbgedscrindesinmay iacludeydat ae nobbinitedi¢p: a) TAN of

st fasth SR L P oLy 2 BB FIRk erdvipba a1 9 T il Nirvrpe

1E43P0. b ! ( e f crude;
OB Dors w L 1C 8, ot L heF ange Ao 71 DUt T SR e e

a BG0 hgemubrBomnEm of 816251 0.005 grams dfdeteroongpergramsf crude; ) a
Ieﬁ%"(ﬁl %%gé%gﬁgﬂ%s{? P%gsgsgﬁ% Pﬁrt silflgﬁétg gganq %f Shage g)oafn asphaltenes

content of at least 0.04 grams of asphaltenes per gram of crude; h) a MCR content of at

least 0.02 grams of MCR per gram of crude; or i) combinations thereof. In some
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di stribution between 300 C and 400 C at 0.101 MPa; and
at least 0.001 grans, at |east 0.005 grans, or at

W 1 grans of hydrocarbons with a boilin
ar ot grﬂ %6% &f/ﬁ/g%’ﬁcumzssz

ution 15 between 400 C and 700 C at 0.1
ermsbodimetts,disddvastagddenrads may mchmlnppmfr@mﬂ iofrdisadvantaged crude, at least

e e T SR
0.9 gRERs &rédlBue. T cahalh%a%dﬁn&ls ﬁ[@&"@an@afg{ed femfe%@o 90@ 99 grams,

Wth a boilin range distribution of a
0.8-08bgrameaor hd-ddbigrams of resisulipghgramef dlsadgarnmmm sIn certain
.cally, the di adv nta ed cr ram
erB R o R Bt O PRl BBy ol sulfr
coatentBfit léhs?O@Oli%’FamsO bt 184st 0095 gPands, aOlcast®.01l grame! drak Reast 0.02
enbodi nents, di sadvant aged crudes rmy i ncl ude, per
grgmgm of  di sadvant aged crude, up to 0.9 grans, or up

ot s PFRAREEEA BhaaYidad RRIBEASpie] 0?8? bidrBéhs Ha9H% range of
boshidigogtinten Disaddlanagbdanidey eshyneldes paﬁgmaﬁomm\rmagemude at

er gram of dj sadvant aged crude, at |east 0. rans
le& ﬁ\%ﬂ%ﬁ? 8b §sw 403 grams, or pf ksast,OLH grams of hycge@'a}r pnsgyith a

A rrfé d%ﬂéé di€tfbufion g&w&@& 560 5c SE@?’@O et 6. loﬂmdé{ﬂ%s?ﬂ%él grams,

may | nc per gram of di sadvantagedl crude,
at lgast @008 fragrsaomat least WP grant. (ﬁglygrcaaﬂ)onsﬁvlth)admdmgrn‘amgts

aisbich beBermp L Ao fa oSt et L e e e od ot o leas
0.60%, ?ﬁiﬁl@ St st 1161 Efaﬂfé%? ?&osg'bgﬁssﬁ'fth ReRilfgreh dlstribution

i nc but are not crudes fromt

bepwtandilirT§ ans 0 Ceat OaWd MP@gqr spmbimationstbereebunt r i es

Ca Ven
Cal P SrPLRHiTRents Aady oA FidRE el Taot iy b i of
dlssaav?&agﬁ cé&aég Qﬂlghﬂ ggmn%amsl af Eﬁst d:xm gtameoﬁlth lehftﬂ!) 01 grams of

ant 0S an S S ns
hydeqcarhops wﬂla?qboahng/@ng@%msgw of mwwé‘.ﬁ@) 624‘/30&2815 BAPa in addition

ﬁ?%{epﬁmhﬁg%{a‘lﬁ[@ h@ﬂ&ﬁ%@ﬁ%& %Hfa B@f %@91 of

dlmvmgmwwesa homﬁﬂbﬁkuclﬂhy&hbmbﬁns@ﬂ” admsstd]/hgtaagedr at most 0. 1
crudes may enhance the properties of the
B¢ advant aged crudes such that the crudes are

acCcopiaRhia eﬁrmgdhﬁegﬂss RRLEFhtRRd @Hﬂéﬂfna? iRt E@r amAf

crude and/or disa vanta ed Crude that“is to r eat ed
dlMyarl:tegadedreder, gpte &9@am§ or up to 0.88 @gramsifdydrasdrbone with a boiling

ra T RGO Pt LAk oA o Rcne S SO REY Cludes may

aldtEhiI088, (e sk SRHsdi9hRbgbd drideS b leah 00 @rams of hydrocarbons with a
transp orti n% and/or refinin Properties of the crude
ts1by

bogirlwa@se distsibytion of atdlenst 630 °C ohnregipisrrmbagimenss slisaeantaged

e 5 B BN B8, 8 W52y 9699 rams

of biyibearbbasnwitha bollingaahgeadistriBinibr ttwediy3 (0PCRanderingnCed

econom ¢ value relative to the econom c val ue of the

cr udeamples, of disgrvantaggd crydes that eandegytragéedrusingthe PiRcesses
dekcg}fa%d%rewmeru‘a gga%@i.m.{eﬁg@wdﬁg?@gg&erf&wvahg Rb&Mries and

I'Ci encl es eat nen
reglosubffthoseazmuhmwies: memwmem; Venezualaél/Qrinoco, 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. 15 Methods of contacting a crude feed

wo2@seessance W th inventions are described h i
Addi tional ly, enbodinments to produce products %&f}'ﬁl@mom«czﬁsz

Zygros, KezaklotencCaspian] NipsriefOffsharsh United KengaoenNorthl Ses,Madagascar
d/ or /GO, ' re enerally produced in
nc%h‘ﬁeégtqlg?%@m@t\%g@g%s 8&%@?@3 are described. The
Cr UdErehfRsht BRYisAE/aRBEAEBES MhY Bninby tHeQREHErEWGRe | N

the presence of one or 20 nore of the catalysts in a
disastvap@gecherudesiuch that the dredes areicaenthlla forgfanspartation apd/er

ty .l dj t h d
wEREAC 4 BRGERRSS: o ARTECEREF LSS e AR P Stemed oo
“drinde feydit. OORMCreddfed maR be itd)ped A8 déREbeERG IO Thefenade product
| east .a portion of the crude feed with the inorganic

regyling Eramutreptmentiof thegradafegd.asingrmetheds describedhepdn.-is gtable for

200- A i ght
SRR ke, of I AOREP AL Ll o
carrespoamding frepertiesof West TeixasiIntérardiateacrpde than theodruddReed, or closer

iporgani ¢ salt catal yfsé t hat i ncl udes, f?r exanpl e
to s Satresponling Progeiss f Breb gt ﬁnanﬁhf'o%ruéq e@@rfmdgﬁcrryﬁy have

erfhBfd d FeSndifie 3vaMé9ﬂﬁtivé {odHé gccbnoﬁlriqrgilfié Yt th cﬁmgﬁe@{ Such crude

produced during the contacti ng. e total pro
produit oy detrbfinasl widle less ol preitreatmér, thereBY ehhanuing refining

ixture at STP and, i.n s enbodi.nment s, dr ocar bgns
S LR S R ST s R ey
atinBSpHefit AlstiNb@SHGiremb¢ RApUriiRs FoHPBe R préddudRY | ncl ude

solids (such as inorganic solids and/or coke). In

cer t Methodspixontasting a crude feesl indscardgnceavitheinyentiones drejdescribed

Ly QUi r v r. produced i.ng. contactin 33
hehf, iRl Aot BRSO BBRE B i SR GbeB Ot of
ndplihaCladrbsene,iidsel] afid/ar VG tveiich &re POF férfallgfprédiiced i €nventional

mul tjple portions of a reactor, or nultiple reactors.

typssphprecsssss, aredescebed.-t hat nay be used to contact a
! >oC
ot oy e R Rbd b LOXORARER IR R R Do PRl of one or
moread tler catalygtointd comtactihy zoried axxléant ih amkbinetarisat t+§¢CBT More a

sPra‘){ 5 reactor, a plug-flow reactor, and a
contagtPgfMeHui d contactor. Exanples of a CSTR include a

f I uidisad elfpddimfaed He 1RAFLZRA lsﬁ@"éé isaéeingﬁtemﬁ’ sft® 3t Qi generation

Contacting conditions typica I ncl ude tenperature,
of phekyliogen sonngd endygaclude thereaction af atdeastia portionafithe crude feed with

o R RS ot e PR st 200 TG oF Bho 3B °c o

folhi BYdregerParkl/otdRhP hpdtoedrbdMst n Sie SdrletRdn b7 h?ﬁx%g@fi ina@$nclude the
Contacting tenperatures may range from 200-800 C,

reagtion pHat least g portipw-of tlae iporganie saliatalysethasintlndes, fastexample, alkali

source is supplied as a gas (for exanpl e,
m‘%‘%@g@% gas, nethane, or ethane), a ratio of the gas

t o tThe totalprodiictgenashlly ingRides gds| Yapgoanimids) ennibxturk® thbeddf

N8B/ 8, . 2- 8000 NnB/ nB, 3-4000 NnB/nB, or 5-300 NnB/n8.
presiised Suningythe gentacing, 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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15 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

w0 Miysbsggseam i s added, a ratio of steamto cr
feed is in a range from0.01-3 kil ograns, O. OBiﬂgEglsmo"m%sz

kil og r’?méacﬁng f@?ns typic'?np g?:amemg rédf‘c&ﬂi,ga pcnﬁb% ot & egicm Miltple
ed. ow .I. e Ol Cr e 1ee may e
B PE fearlr s AR Feslors o EhrupIeh clpanters hasaeny by used o

thigact @tnede! fe@DwiRAGhydfogeh sbEdS in the)} I 1
gt | east 90% of the ytgootggl S20 vc?l uﬁggeg?[cteﬁgég%htégﬁ? lluﬁéastacked

erhisactor; 3i fixgr bpd reagtorymeantisuoislstirtd thmertattor (GSTR), a spray

t] IS 40%. 60% of 80% of _the total .
AP R DA Eacth abd RYjoddlan® coniaSh EaleRiole CSTR include o
foidized thed geatrey aﬂ@aﬂ@lﬁlﬂla&iﬂgb@&r&@&t@ﬁence of an
addi tional ygas, for exa e, argon, nitrogen,
met hak@ntagtinggeaditipns ngﬁy ingledertempenstur aresyurepomde &zd flow,

' ' § ; [ schematic .of an
Rl SRR PSS B, v ool P Rne Boreot
Qéntattingtcohditions mey bk cantrélledap produdd'€ chidy ?ﬁufueﬁaitﬁ éiiéc‘fﬁed
crudrg feed supply 101 and enters contacting zone 102
RFPB*TH&hduit 104. A quantity of the catal yst used in
the cg ' gerral BAB o 22 o
a0 pg AR T RO Rob! 2. 800,16, 36020 . Ho-s00 °c.

reqtodinaends imwhikk thednyidesgenrsgurze isesupplied®yrd gdsifor example, hydrogen
the crude feed

enbaodi nments, .a dil uent be added to f

3 RBERE bR kb & B0 ot g8 o Hhesiste Besiwil aensily range from 1-

RO AR>S 2- 8006 Nek v e RPL&IS BMdcki i

of contacting zone ?gé 3\?@?%4@1&15&@ IF{E}}P@SH aln <tiHg typically
ddackdm @ pressure rangsdetwesod. a8 MRa, helt}Bat 210 MPa, or 4-8 MPa. In

RGP Shich 30T AR 6Bl BB 0B e o

fean 0dxt3 kidpgrans, (1622.5 kiwpienl byo.111hader#6 61 §iesd, R ¥%ilb
tenperature ?n a _range frd(;gfm 100- 500 ISC??o# gram of

heated to
-fg% @.fﬁoswat@fm fsedmay bpenitigeno tumeinteds the volume of crude

| I oY St 1] in i t
TR (RECARICITY 2Bne O 1631 Fok o s SRR Sooll S8 b o sotal
\toilu'd@oﬁthe daﬁmmmigy?nf.nﬂ‘ xpiuallg(é l.’fﬁbyvdlk&nfl ﬁlﬁntrﬁdi fegggn ge contacting zone
, e ur eas or at |eas rior
1% g@n@%u‘?} %%ﬂfﬁ%ﬁwa@ﬁﬁwae Pfﬁﬁ COBABHIERONET{ihFerag gtybodiments,
chfifcligiify e BthTRANOre gL By SididBYRE] Mrdddimb, &rgon, mitrogen,
nagthangi ethanes prophrescbutdesst progiéneas tnitgres, aricombimatioss thereof,
sl urm G tn cebtai n eobodinents, . TAN of the crﬁ)g’e f eed
may Be ot e fECHRIGP! Fembadimert of comagng sysicay [farspd iproduce
theotal pRRlucteRRHaPbi. NTheZ@ide feEPExiR IR Red | BCarkd &iss

feed/ cat al ¥st mxture is heated at a tenperature in a
CpRiAgngz08en] D viagpodat §¢4. 28 quandy of thelcktalyst seedtis thef contacting

i di tsn LNt de f eed b d.
283 e BT RAC B0 el IROUINE 3 FESREE. o0 BFalomer 190 grams
oficiudé feed nTiRrv@ntagtifg 2ohel MR cortaid embeBechR, & BANGE rﬁap%g added to

TAN of tge crude feed. In some enbodi ments, the crude
ecék‘fiq feed lpdewer bR vissositiefithe erude fredc In snmeembodimeats, the crude

v g | . : be suff.jglient tg.

KHEhRE & BurkAThGiTioh 82e6RAGing Jonf 103 8 ey e dp gifein

embedimentsathy studeifzed may bé heateat toal temperared SEAIEast G0 °C or at least
may be renoved from

t .a portjon of the. catalyst )
SGRT bridh Rk gt Gertion ot Biecradafet 1nappgciiseepne 102,
Typicaily, the crude feed may be heated to a temperature in a range from 100-500 °C or
200-400 °C.
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15 catalyst is regenerated and re-used. In certain

enbodi nents, fresh catal yst nay be added to

Vﬁ?%%%#o% zone 102 during the reaction Pr oces gerhiR2004/042652
some enbodi nents, the crude feed and/or a m xture o%

cr udb soseembadimetts, the oaalyatris consbined vathahy cude deed and transferred

. C’I]‘F?tél u é: gﬁ()j ’5% {§0 '@1&: kg:gu‘%rgg%‘g %’39% J'%&‘ﬁ"l;% ?ﬁﬁ%gwea \¢’% temperature of

atl 1843 YO *C o @ 1kase 30PHQ pidMBliRFodicHoM Inko mﬁr&ctmg%ﬂd €02 OTypically,
feed/surfactant m xture. In sone enbodi nents

thstcam feacomay b herlediio ictperage s e fiven 2eh S8 Gar 3RQA400 °C.
e 2 S?&@%&s 1RE c@td keeeaﬁtatﬂ?ysg ﬁxﬁureai a. sﬁﬂﬁ; Iﬂ cgﬁﬁiﬁ cm%dlments

ay’s. ypica Sion’may renn

TANBM the taKle 3ebddnysshe z’bﬂucﬁbﬂ}{mor fo tharpduction of tha;mde feed mto the
Surfactants include, but are ftG imted to, ani.c

CWWQEBB%yWTcF"a@PESW %H’&)@ e C%@aﬁi\mw{rs Jieated at a
tepl Fd . efu){ &%ﬁg% 0460 yﬁagﬁ?@%@% b SueRF Qélﬁﬁ%omponents

car box atty acird (DIACID 15
ui\thadmals tfecalanayShe funmed.y The fuimno:(;bﬁuhpse alkq:leetallts Imayrremove some

| f t SAS 3
a s CPBPPRST B Y DEGuF ford 10 ragies e AN aF RS 88
Sur f ﬁFm erhbSHiRBnEARO LARe fdeaNdEdded cORIMMRMEIYEY bontacting zone

U S A), or m xtures thereof. Stabilizers incl ude,
1@t Mameg fro¢ontacting @one H)2 luaxebmufﬁmsamne}ubmsmaramn of the catalyst
em cal ukee onsin, ,U. S, A /
BB AR ST . dhieBRen Sibodmetnd sUisEitg siigy of te
catflyStaiay bé renfdvid ﬁaﬁﬁﬁﬁk&nﬁgl&w 1021 8&d Hﬁbnﬁ@ﬂiﬂoﬂlments such
condwt 108 and conduit 104. In sone enbodi ne

catalystas eceenerated and ovauwdy Injrertain Frylb@wr@ﬂwaﬁaﬁhoqawé&ﬁt fnay be added
tqf(fo%a%%%?(gn Zﬂﬁ éﬂeoggé}/oglvﬁg%ggdw t 106 may include

OW CO rol valve 110 may
al | om gimd @ﬁlsddnmemlthé enndeﬁ“eeﬁmmammmre 6f omiefend with the
108 to be ag&%cl .ed ‘S;Pﬁ &ond 104 .35 WO 2005/ 0?367 Isi
inorganigsadsarabysd Boptroducad it ﬁP&@PP%Z%ﬁé ag FRUISION. s G emulsion

oINS AR SoBARIESR UL Ll RS it e
facwtsarfacahntmxnee chrderesmboditdents @ys¢ab@ldzer is adde taatbe emylsion. The
102. | { 6

chilagansy i Sy S ioas Bt At HBY oERBH T 4%
T?ﬁ@!alkl %he SRYIsiOR mhih e85 fo? 301dapsy 10daps) @ cfalyszll‘ﬂrB days.

cont act i n? zone 102 such that a constant vol une
Stuifepiards ineludacbws argt rmthurrn@dz@,rmgmc poluFasben i @cids ﬁT%rfélOlO

VRRBARE) oM ROAR e IBRLAS, St ind 1160 £
didarbekyinEfatl aﬁﬁQ@IAGIDQBS@MbW gsvieo Speciatey Pladuct Group),
nmoni tored using standard instrunentatio

pgmlgunl mlftpm}es optapyr SAS 303 @erxg&ﬂmqrgyprbp%gﬁgtte, H\leorth Carolina,

{étna t qg‘ﬂ %f'de Gty ColrlRBri&h, U@% A)), or
fee e cru &6 ers é ylng zone
n'lnlftum@ mlﬁeraft’o Gﬁhmmr§mclmﬂe,amt ml met llmmed tdl, liileﬂngdglndamm;is(e‘ddnch

al L.ow. addi tion. of ste to cotactln onel
Chemical ﬁoe%gm%ﬁ[@lscwua dsindlorTRoaethanpIAg i Blaker;
GljeR@v20kes 302 t hrough steam i nl et port 114.
Phlﬂhgsgggqm Oel m!j][tgs gt | east a portion of the total
pr odRetydlescondoitl 66 maas:ouplp @pndlﬂw W8 andreoaduit Heg. Zoseme
e.aggqm@ggc%@@g dm tolq)G may fn‘ec ly entte9 gr?cj/oxp erx?tdc%n{ac{n?g 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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15 and/or a vapor containing small anmounts of |iquids
and solids fromthe top of contacting zone 102. The

YD 8osjog3shk ansported to separation zone 116 via
conduit 108. The ratio of a hydrogen source toPgFﬁlgéOO4’042652

pR/ar ¢Q11_tit9¢ing aend hip. Zorseme@mbeduants, alvengensmiguné ray bdsositioned
T T X,
comiaingizoge 107 elnld2tain dnlfudifBerR s RO T Hnduit i bﬁ 8}51?%‘3% gas recycle

roduced fromthe top of 20 contacting zone
1pg| flgwccontro] valves 10 0ming ldfsmay be nssdso contgoldhoant, andtfrom

Q. t 97 grams of crude ,
L o OB T cqnb RSl i BT e oSkl one s
maimalhed ibsoneleenbodipents, Arsabsta il seletted @okudie rafige of liquid can be
contactjng, zone 102 includes fromO0,8-0.99 grans, or
@?@Imae‘ia'@. %b? sepiacsing zenei 80 B yohumeefi fegqd iargoptactingigene 102 may be

hdfitorelVaSitle %%aé%aéstas Bhion© ?ggﬁg%r{ lglgq‘b«%eﬁenused to allow

contacting-zone y-pro
aighiti ercefi thg hpdrogessourcehmd&n laddisionsl dages 1ol sectrady REY 84 the crude feed
[ crude feed and/or, coke.

%E | ncléde resi ﬂga& I n
FaaRpchne e 1036 same rabasiments. e inlel paindd panabesed to
Alow Sddidd6r et &fn%ﬁﬁi_% zof 2935 %élaéiﬁ 'e%o&i@%?m aqueous

separation techni ques. e crude product exl

siecgaria intrnduged imto dondacting zemst Hi2sthooughl steamadlet port ét4i ver

119 v ondui t.. 118, e resul.ting,crude product 30

oy o e oingis of BRa e SRS el oproR oL nreseed as vapor
it @On@REMTE £one 192 € Ty Sértaid SmB&Yimeh i3 Cthe dRalBdiRk isb8uced as vapor
pi pel i nes, one or nore storage units, one or nore

s aspertaniining smwgl jamounts of diauids and snlisistitear theftop oficontacting
i . t for, | .
A0 TPRE LR 12 wars o R R Slor e 118 i SR0RY S8, The rato ofa

lydrdgedspurne weuafe) in SoritiaidgRoné 02 addlorahé pfessure in tlhr: contacting

rocessing units (for exanple, for use in a fuel ce
478 oy RerctAnged B 6Tl SheaYADPT islorciapod Bhase peprigced from the top of

dofrtbrcling 2O |2?§ %%r(r)l@ BEbBdinteRtsY ﬁe%ﬂg%@rsma%mﬁp 4%(2%

102 via condu I'n certalin e nments, entra
aooiacting 2o/ 102 ih¢lgdesds laast (., graorsyiatdeqst 0 Bugrbmsresy Idast 0.9 grams, or at

RSPV ety BFLrind BP0t ot VotV Eaed o, copmm oIS, the
vapoeprodiced)from fHeGop 8f SHRdcEng zsﬁmt@qhhmgeﬁ&h @B-é.@atggéfﬁs, or 0.9-

treating crude feed with oné or nore catal ysts
Sefams of cruge arodycoprrgram pherudafeede a liquid, or a

ont ol st b dordBfia el BelR i, et 780 fLasT i products of
tentotioneg psocesd) ETHer solids 4¥el Used ERGOEMAAY TEREAE FRRIVAI &tl8e feed

fg)ed supply. Conduit 104 may include gas inlet port
apd/sr cpks. sone enbodi ments, gas inlet port 112 may

dire I GQRE ' . rtai

e} IR niCOB! AE R 1 0od 8 bl By g oduc

afd gasdd using standarti sepasatmredmiquent Thé trage prodactldds sdpagation unit
dwth the catalyst in

ude feed be cont act ] )
135&{@9@%&%@ 455 rRCBIVEH iRt candusk b8, s esodting grude product
QB SBITKIE farR PinSpor&@iBH Yhd/or ﬁgaqm@%tl %dé’;élioltélg&?%ce?ver 119 may

_portion of the total product to be rec
inchideaseion gnare pipeliGs, one ommore stozagehaiits) ol o dege tramsportation

otal product. and/ or .splids and/or unreacted cyud
"?Séé%’ %‘gﬁ"g’s _‘“%‘8&? &6{‘%"?}99%9% %wté&%ﬁ@a@%&aﬁf% fxample,
hzérogeri, 2drboh anciRR] éarddiPdiokiBe H@Fogen 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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15 enbodi nents, a condensing unit may be positioned
(for exanple, in conduit 106) to allow at |east a

RO RdBReef7st he m xture in the conduit to be conq,%ri%eﬂo%,042652

and recycled to contacting zone 102 for further
' I -1 Al ' 1shecycl e. condui,t )

ASGRREYQE 1o Onlih gl che THRNM E5OLR 128 0¥ EerButmbiients, entrained
salifid wnd/of Dguidnin thacudderaduki ke be teovedRitgNeandard physical
gear t |t.cl es f rdor&%he t of gﬁ pr.oduct. 20 In separation .

baEstion methads (for exampleotiltration, sentrifagation g merobrane sepasation).
be sepry.at &b : I : talyst.
'n ompoi s bHReg s 128 T HalinB BB oG BLER or more
eatalysts to privducsad totid progycttbatanpabeas quitly e Kqued hitked with gas or

l%?ug.& usi ng tandard solid separ éi on techniques
" The Frdyte FeeB s Seer sRptegHne Fonet 02 cimsenci A In some
ERBAIMBALs AL 8RRk FQY)is receivkdl & ME |c|'|.§§{fc’eéd;slr$8ﬁl§? r%ﬂé@teii_t 704 may

comhi nation of catalyst, used cata
inglude ges inlet pots d 42 rbmsosne embprstiments, gab inlbepayabi@smag directly enter

. he  t.ot roduct. |
SRR 2ohe 02 h OGdiR o ispmi e Rt 4 R b o alow
aiditionrofshd stetam MRYorR:1nG Cfd FOL. {The GORIREA mh) be ¥BRHaOkd with the
i n_some enbodi nents, to contacting zone 102" vi a

@Ry in conasting gane l@ct?dlf%d}lcs @rtetabprodust, In somesmbgpdiments, conduit
[ i3 by enter, contactin
1R sBTR 3"e Hachon G G A i Mhe BR3P0k ee hay 102 4
reiture ghep anrchides thezotabprbadct\ind/o3 Solididdiokr uAr8cted Brude feed exits
t he crude product na

ce%ai n en‘tc)’%gi n&nts, > / y be

PRI FIEd O and gRters sgparation srngc24 vz eandait 1081 Issovee

cHach : | péj]%{fs . / .0r

may | négiliﬁtg?og?aﬁle g{n ?tamﬂ{oor [ E)Un(ﬂlg (@E ggc g’l 19 § ? lqlcll‘t&{‘;\lsoeﬁg to allow
ab tresta prstion of thh enixturein the ochduit tabel candensadimdpreqdiedtio contacting

B AR 8 SRS S S BT, be

gaSTecSie tidd/ B hilemBRIHAERS CoR 8RR 68 I indhft PHRGTHY %moving

reduction. In sone enbodi nents, the separated gas |
partigles fem the toiel produst. processing units (for exanpl e,

for ' f I sul fur cover | ant,
ot not ™ oreuu e | 2 a eafl s brial ofsFF G Frasalipy be separted
fendthertombprydic@dnd/or t48yS0 H embbdighentd Svhiéh thi t&g'}ﬁoduct includes
a

alm%oﬂ_‘i rregéss, separation of at |least a portion of ‘a

SR EersRUes may E%FWWO@&%W@I Praslugt wring sterstardssulidrseparation
. ' - IS i ¢ of, an .

CAGRNBAB OB, i, SEUTEA Bl .

Selids lagliu:dmg'osgom:]mh, focegntba'l(tja/tibn of Batsllyﬂgr_us’hﬂ(lami%ﬂ, ah%’g;_ coke. Insome

cont.acting syste and/ or _copjactjng system

e R0 fienisn€ p5En SF therids )15 s ke il PERFUEF-gin some

omBOdRRASOR 18R0E pdrkon Of TretBA Hidduciiha ok BolRRARAPD AByced to

zone 132, at least a 10 port on of the eru
censlyitr19t and/oniingome embiodithestspar aniaoting ateri0quéscénduit 126. The
The

. eparated crude feed and hydrocarbons. )
B A8 Buln (PR 2l b Coplinn SBh e o Red swrontactng
zdheXit0Qrfer AthEOSBORSIAES THE & ki ; -
distributi onlqu at [east ;}lggpgfaugﬂtlﬂg)r ggg%%ﬁgo&zgﬁ 12|4nWJI
candpi 18#n Busarat embediments; the crude groducsmay beitramsponéd @ithe crude

pﬂoﬁ@ﬁtrec%%rc- Typically, the separated crude feed
includes a mixture of conponents with a boiling range

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

separated using standard gas/liquid separation techniques, for example, sparging,
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15 distribution between 100-1000 C, 120-900 C, or
200-800 C. The hydrocarbons separated fromthe crude

ve@ dooswsis7separ ati on zone 132 via conduit 134 t
transported to other processing units, treat negf:li’ﬁlszowonssz

F’&'-‘é‘i'?f@‘tq ssparation and rdsswe |r¢dwct;en Inrsonmrdmbuﬂimms the scparated gas is

TR e T T T —
gLaﬁt @thet Bfdcessigoai@Uibr coirﬁﬁndtibnb ﬁlef‘éé‘f} AMWorREQRIRE %et &sntacting

formthe crude product 20 which exits contactin
&Y% em 130 via conduit 138. In some errbodl ment s, the

P AR A B ST s e

bﬁotd’the saude feed emerdth‘efcenﬁeﬁng Zohg) FIG. 3 fsrd%ﬁeﬁlﬁﬁdef di¥mbodiment
the crude product, may be conbined with a

gf"’b aWHW Ronein combinatiowith aseantactig sYierab (Contagting system 130 may
béedhudhifp I 100 ‘dﬁ&/opgddélgm Y8922 Ghobh FI&S 1 and.2). The

bet ween 25  t he vi scosi crudé “pr
dude fﬁsd egtens separation note. lﬂh&a caluittliong ibbepackeidn zpROMBL bt least a

on af g c}éuacg é'e %{fgtgpéarr%{e? Eﬁgé A nqlrggﬂ%q?{ongéc%%qrﬂgg %0 produce a
sepaiatedairidefesd atd Wé&%&@n%@ %axsﬁ&ﬂcrﬁ Qfe% ﬁn@gme cembodiments,

system 130. In certain enbodine eas
isflugderca mixture of comporentwith o bodmgamugengstaysmmﬂa% G)zaszu H)O °C, at

b bl di
B2 C b n Wile BRRineisof b e SPE AEStEP D ohab e 200 °C.
T@mwmhe gepatated cride e ifEIndesi AKAEE of 86hBMBts(HRM a boiling range
a hydrocarbon stream produced from separation
S BRaorinctwenel OO 109G 20100 15, on 2DIERRTC. The hpdroparkons
f d I
SR ARl LR ol PR 8 B Bdore

crthenpmcsssmg}mntsofraatafeﬁt faoilities| unedbe fitities, by céfibiations thereof,
zone 140 or upstream of the blending zone via

bl end] ng
cond et s POWO&?f\VB FOR5IedF I eSS pal@yes 32 and enters
&hﬁbﬁ%@&ﬁhﬁm pr A (JJ:PFB%t 15 be ikt pPGREsel k& RiHh e %{?ﬂg product,

140 € bl end neet "specCiticC pro
whiel pifscantacting sySfeati 30 map:mdiut:ﬂ&spem fications

1o 1R SpmE bR, the' A rypetc] prodyectifom Gramde rd g any
midiRédddscribelintRrdth eysiestcaraie s tru tHad 1skﬂ1§ SO &'Qf‘ﬁerlélq'rom the

via conduit 144 to be transported and/or 5 processe
crydedende Rorissamplenths crudetpnedust may by eombimed dvlﬂhuar crmj;e hdwving 2

q al For
R 1B GEER Serblhln p PRGET bRt et fEaRy Bt is berween
thﬁewlktmemjr of thEhmdeQﬁéﬂmt et e vxeoy dTale &8d.2TRe resulting blended
sol ve sal for exanpl e, potassi um hydr oxi de.
ctEay "ef“@@ PR HARPOTHoARd/S s RtnRtt.wi t h addi ti onal

oy e EhaRafe O fetfiahent 8 cBRBINRR o g ggne 140
ancheontamagtsssttry 180. {heertminielabddiments He dasWpdrfien 6F uﬂ%rude product
ure to at. nost 500 C may reduce TAN

ed/ hanol
R aRtert L0 ¥ Gondul | 3marentess bisnding oss 140. In blending
z&i‘ehﬂ'(!ia&t' 16asPh pBRicRHIALH (FRAL ]%r%u& i ifkd Qftn rrgg &r {nﬂre  process

combination With a contacting systemTn cCONblna
stygams (foriskamplieng hydraearbdingtreamupteddeed droam sepafativn pfbaé doMore

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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15 zone 132 through conduit 104. The crude feed is
separated as previously described to forma separated

. The separated crude feed enters co '
fg;&?gsg@%o t hrough conduit 136. The crude pr?&?ﬁéﬁ&mz“z
neixingSystomtmasy bpestys irtoR rbaPblefiding By M0 Eil&ied PoRRict may
140 t hyough conduit 138. 1n bl ending zone 140, other
meehipesdicirpduet spacifications: Lﬁ;nsslﬁqmd@g sresticatianscippltyde.tbut are not

. o .a ..
AT BRREGL ok A AR Ul ot i ot
Tho henddd prodacteaits blendihg4ond-148 vié condwdt Bhertettianspirted and/or
nmulti pl e contacting system 146. Contacting system 100
p(%cﬁﬁﬁﬁ in FIG 1) may be positioned before contacting

syst. i I ' ot :
o, AEhHSemnd BRI L BAEL Bl k5 s g
theycatadyst. Fooexample, dedrogen ambeaybon mosatide may adagtto. form methanol.

ntact | stem 148 may,.i ncl ude ope or re 25, )
T8 PP hebiaboEie et Bled St g cxymblnpatamivgaydroride.
The retovaed iniena] may 8 Sakibined dith adadfonhlEtde 8810 form a crude
transition netal sulfide catalyst, conmerci al

feedimgthanol miyureri Garabisingtmeshanel withThecrude tesdftersly te hivear she

: ' . Vi 11,104 and .l s contact o
BRI BICKET, 10 A SR o R ARESbo o
miapeedyRe TAN af the@aide! fyed totlessphigdlce the total product.

The hf al . product includes hydrogen and, in some )
enbo éﬂ%t@, schermaticord apegthodiment gba separation|zope iuermabinatipn with a
i 1: - . i e i .
cfiiing e o aHharL AL MR, nd e R ey rpmmtion
zarzt 32ythitough téndultel 0dr Tthe cheledeetby séparatsdak previously destgibed to

source for, contacti system 148. . At | east a portion
fogin 4 grgargis ee@e%yﬁ'?eoifﬁﬁfa@ redefied e gopigeting sysiem 130

eaphaehing 1 56/S : ] '
HEOMABhUEY | 36/ STRRAADp AT A0 A sTHANTY 408 citct blending

zeqg 140tthrongh constwisddBmdmblending zong W), athed progdssatream magor crudes

RSy I e A AR ISR B
pdtadinie baded proidactexitg b&h&i‘hﬁ FoAd BI0WAY chfdui pRY T Of

contacting system 100 such that the generated
hy dr B& 1§ i§ pspkemeaticad mujtiple santaeingsystemgl 46y fantacting system 100

' t S | s 1a8 Vapor
CHOM By P b ined berBee RSP AR DI Lndhr Bty
embodintend, the pobitions vfithe tomtactigisesteng caiwbé askistd Symhéating system
48. A second crude feed enters contacting system 148

10 1cludesan iporegpic salf caiglysta qnigsting 9&%11%@%@@9%@% more
cadlGst€ T PRECAHAGY ir‘f"b&ﬁa&%glssﬂéh Iﬁtsg.?.{ eUh RlitlddG inorganic salt

geher at ed hydrogen an ca st produces a
catalysiutbe tramdigorpmotlisulfide catalystsamemenciab datalysts Sor rhixeures thereof.

S BB comt S SR o RS oS
hyldBstenisB@lck S the prEre Al dfMBe PYAJaR{Fsalt g:gtﬁfgg%gis}&é%cg %F}al product.

separation zones, and/or bl ending
The tew] prodect inelydeschydogan end,do soroe embodimentsea tmda product. The

oL BB, S0 e REASH T8, SROEIEER B apperncs

fréf eontactdd theipdrgimic sbie caanyst With 8@ St RE Mal BE uded as a hydrogen
tr al}spor tation and/or for use in a refinery process.

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

transferred to contacting system 148 from contacting system 100 via conduit 150.
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In sonme enbodi nents, the crude product and/or the
bl ended product are transported to a refinery and/or

avbBegEssYs facility. The crude product and/or th& 1er0ea/042652
bl ended product may be processed to produce

commerduaian Ialtpmatstwmhndsnmﬂ sush germnaipab hydibgonmAy b separated and/or

b
ARl ha HED fretstotipdiRdp Bpeiie SPGH (A Gn condiCRDl it ot
tehbodinhehes, l@bﬂd@tﬁig syaEemor4gahenpes part @fietﬁﬁactnﬁg BYSREHAB0 such that the

one or nore distillate fractions. |In sone
erpsaterbidogen lews direalyfre @@ntactmgesymeehumowpn@gung system 148.

0S4 b0, oY e B Robl AR b o ety

m‘l‘ﬂexﬁwithmlﬁécruﬂé feﬁ'ﬁ&hteﬂn@Eorﬁﬁc&ﬂ% sy&emnieist 0 03 gr ans,

or at nost 0.01 gqams of coke per gram of

pr odud secppd erade fied catepheantacting system 4B wia @tnawt p#Ddlncgontacting
e T e T

theeycataipdt poeduats apotiud. The graiiust isain smtenfhoﬂﬁn@nﬁm tofal product.
rans, at nost 0Q5 or at nost 0. 003

3?‘35?&0()({518‘1 i?é"ﬁ@?t“b%%*ﬁ%em‘ lﬁﬂaég“‘ﬁ\"ofcﬁf}ct In certain
enbodiBGHain ehBS‘dlﬁ{eHQea i g%gxg?s ggggct%ggg‘%’&hs,'cgnﬁcting

range from above 0 to
@oIB0separation gmmssandém' b(l)erﬂﬁng- .’ﬁbneﬁ @s ghaws inddGSg # siyma3 e located at

3B P8 tihenshl st ol aenrbes Seiiaioned il R0 e
gﬁ)caism‘glﬁfougﬂ% c %te%p Yhe @udéRed nwlY%e Bhsii&ed suitable for

0% or at npbst 10% of the MCR content Of the crude
traegportptionsandlordab e imameinery processude product has a

neol | 5 bl MEROEBUAE e chile oSO SRPATLIRRLSed SGyc ae

crude produc ramo crude pro

&aﬁ)@oge@msa reﬁ(ﬂeMﬁnﬂﬂﬁE/tﬂ:ﬁﬁﬁ&ﬁ Ty PR QAIde p2dafult arlor the blended
t nost 0.01 grans, or at_ nost 0.001

nost grans,
QFQQH%" TRy mocwﬁff orp CetCH@mqswalo&mé%ﬁm ap ranspogiation fuel,
géagfﬁg ﬁ&bﬁgiﬁéﬂ% %?Ehen?c%%Rp%egl m y (ki ugfst:lhn§ Cfmdlor

rams o per ¢
fractsomally drsbﬂthgrthﬂ tmide productcendlor plended prodnctita qbe:!duce one or more
densabl e -gas. h(% non

DO ERSERSAL S 58 S8 2 RIS TAED . Bt podus andr

teDhe &8 morerBRAllae frabiidhs A betdrdifl@redny dr ogen, carbon
monoxi de, met hane, other Hydrdcarbons that are not

c ondedbatsital pa@dlsmcludes an pome embodimentsodt. mash 0 OS5 rgrarhs; at most 0.03

BBy 0 Y R0 28 pef BB S SRR gmbocimens,
ﬂiettbtab%todmti@ﬁibsﬂfmﬂlye@éé @mﬂké (tﬁﬁttls h:bﬂé R Be6tadle). In some
W th t i nor ically, under

gani c salt cat ?m‘y
Ffﬁévmpﬁaﬁhﬁ eruglsmapducomay inchisleat moat 85 geemsearmest 0.03 grams, at

PR L Bl AN KBS RS o 3Rt 0,008 ol vl Bl o cruce

}lilodmtdén cértais embocﬁn*hﬁd; ﬂISI@t;Elﬁ Iplr@du%t hds&ﬂnﬁkg Qomtentdh a range from

east ast n some enbodi nents, a
aHa 0 1o BB 080T 0F Frnen 0004t ramonio 0 Q98-0.005 g per gram
W@%ﬁ&&%ﬁg’ﬂome@e&a@% Is inarange fromo0.3-1.0,
0.4-0. . e ability 15 to generate carbon
mnoxImFtpm@nncM!s |the ¢rode prodoet hadi ax MIER icontenttthatrimgt most
%A,baet rr]r(letofs{ 56‘%1 attrrcl)ost 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 proximte area or
upstream of the process. For exanple, the generat ed

0 BRRERASX1 de may be used as a reduci ng agent
treating hydrocarbon formations or used in ot h@FT"USZ““‘”U“ZﬁSZ

p?m@éh%sgraﬁnratemnmlm grais) @24t NoQUEGFESEamb Bf MU Typically, the

gﬂ“@ [ { s)Jihe t ot al 6thCt as roduced herein rréi} ’
PR s o 0 eParts 510G iisonsn B 00000 s, BOOODIY-0.01

gmﬁge)mgkrljepg}dnpgf Hé"?x%ﬁ 10 C and 538' C. The

m xture may include- car bons that have carbon
numbefssane embedigentsy tdxmtdtaltmodluct iietudesnunt-ob:leiBable gas. The non-

Ot teeBic Tl i chudes” bAS netcimien @, prpomiiider srmona,
hydtbgﬁrﬂsulﬁdee h?«ﬂro@%ﬂ cRGBh Hﬂiﬁ%xﬂ@%’)mg%gﬁ& %8114' hg&?oQarg&?s that are not

8 grans, 0.00 1 grans,
‘Eﬂﬂdﬁ’éﬁ }ﬁeat|§J|P gmmndﬂrechergﬁ hydr ocar bons. In sonme

enbody i,ns are pr duced el ative to .
n- parg{l%?%gr eg%l?o%‘rg%ét? Jhergesn gas: 8 cﬁe, fargon gionggide, or
dordbinationsisdrecl.cén ba forfedtin GitBby 84

?’lﬂ}g{ I.n certain errbo%ll rrerl11tls |)éo npfg?z’??‘?%’g aggglggfrlg{??c%arbons

¢ ipergagic sa I satalyst; AEypigally, lmlﬁgmermoémamm conditions genolar ratio
df@rBoR: &&m%e]to %aﬁbga %909&(16115 9, 07OfAf 8}? tbq éfrthe generated carbon

paraffins may 1 n para
mowdﬁ foiths gelibfhtémcai'bmredleﬁhe dh%ﬁﬂk%mﬂoﬁﬁnén@i Z‘J} atEREY ! at least

0 r.ud roduct include ol efins an
pa’r f"f Ie §‘Lﬁ ﬁ aﬁmtﬂén?lﬁ!atatlarqi ﬁmeng@tcdrcarbop monoxide
tf) e Eeneratdd dadtsoh cﬁﬁﬂgé‘ %50 a rdl Pdm ro%‘ bt g 9 (g{.é "Q;?s -0.8. The ability

formation. The olefins inc eamx ut
igenerate carbon mnoxmbwbeferehnaiw 1'9) Cai'lﬂiflail@h&é iﬂﬁtu)ma"}l‘llsk beneficial to
oglllngg%d&%sggn ﬁoca t.ernal .doubl e bonds. tglert ain
TETTT & é“Sﬂ’é‘Pi‘Wa@&ﬁ“twtupa‘Fﬂ%ef £ DEReeps dingerample, the
desergred atubon hidxidasn dsBd GO8 F&AY
2005/ 063675 PCT/ R o BOR ek ing g %p@e%’"kﬁxhydmca’b"“

prmations gr used in gthesprocasyes, fasrexamplec sigigag Mdoesses. sone
nb I t of th d
s or bt empodinentt Byl AT Broghoi e G o a mixture
o!iyorapodrmlsﬂmt hmvfe aabomﬁg tange Qf3Gbudibn BRSAeeR 00 *@lindPRL°C. The
300, or a . I'n certain enbodi nents, the
Ry Wromay H&@ aAYfichafbem mahlgaweéﬁgj@nmumhersmtau rangeSrom 1 to 4. The
nﬂﬁﬁﬁ‘\ﬁ%ﬁ%ﬁﬁhﬂﬁ%—& DR0E-07f qﬂé%ﬁasérgrln 'E? @Pr@ 8P §rams, of C,

from 0.00001-0.1 grans,
hpdrogarboigpeg grams obmchgmamrmelliwﬂx bﬁﬁb&@lﬁtﬁmh@é&l iA€lude from 0.001-

ORCUOD AP rdl ot r bRYLILOY 102 ogﬁgg&wg?;g“&%?m%?pigst
hdro6béHsa ITh sofé eMbodifRals Qngﬁragﬂﬁ 853@3%&13{}%1@8 :f% g-vpﬁraff ns at

per gram of crude product
a Wgigh i gf@hmost L. ﬁ,eat mustjbflpatonnscﬂ Ohatsmést 018, @t ﬂeﬁl}ﬁ 0P at most

f al
03, W Rl sty B i

radiothod range fom 01000010y 3! 0000 RS b
dis bution between 20-400 C %ﬂ/g@%gla%&ﬁfﬁw% include
‘Swﬁ{agﬁﬁ and/of nepgsfding.r om 0. 0001- 0. 08 grams, 0. 001-0. 05

gr a m of . hyd ar bon
F ool bl 8 O pREfies BT s Hods: oy esludespefin
aud{vrmréﬁmnhaghmtamgu?hﬂhdﬂﬁ% mg&ﬁ&aﬁy muh& ifcragd profuced
getogecf I'rom auttolrrggtlone T\Al% olefins include a mixture of olefins with a terminal

double bond (“alpha olefins™) and olefins with internal double bonds. In cettain

embodiments, the olefin content of the crude product is greater than the olefin content of
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20-204 C have a weight ratio of al pha olefins to
i nternal double bond olefins of at least 0.7, at

{y@aﬁ,bs,fgsg,s at least 0.9, at least 1.0, at |east
or at least 1.5. In some enbodinents, the pC1ls 20041042652

th%dn;gz &gﬂﬂuys factohof2, E@g 5 ri@ommyebeadt 200 lIlbls?merenmeamﬂs, the
t[atIO olefins to
it antgit AE e caudscpmkhst i rraden tham e o Gantant of e goude feed by a
@et&réfat%o%tﬁoos’fat Jqo%t Soozﬁtlﬁo&@g@ﬂ? é{t?ﬁdsPZ . al pha
a e bond ole

olefins to intern doub ins of the crudes
and dowertainembogmwets; the hiydrdcrhions with asttoilingstange Gistribotion

AP 4) 1 8258 i Lo RERR - S081  olonBL)Eams, 0.0001
O GBCrlaink 201, GlhﬂOQ%PéiﬁsI?ér%?ar@%fhfkﬁoc&ﬁé&@%apfn%%ht range

comerci al products n sone enbodi nents, contac
d&‘%@élméééfwaerbeﬁvm@%ﬁ@ncsource in the 25 presence

! 21 LS U g LR B
gtah&( of abpHalislefins pee @FanP bEErudS prodhi& thaylprodh@ll Ms cérenie

cis.and trans double bonds. A weight ratio of |inear

cpbaimeatsstherrideanroders bias BomdhRR 1t®:5 Bramess p.00410:2 grags, or 0.01-0.1
eich o e et soeb BT of Grull piBBak: B erilh MRBbinkof 1! |

hydrocarhesy with eﬂ)nrlmgwartge dlstﬂbﬁtlcdmﬂodveedmm 1©@hdven@adlpha olefins
e f rom

S W g AT 04 o e
gRinp Qﬂlhf@&?zﬁboﬂ)(ﬂflpé:@élnﬁg ?aé.géms&%@8fl %B{Z\"éég ﬁgg@ggc-

distribution in rang t ween
n- pafm$dmeembetiments, the hpdrobarhens With a hoHing ramde distribation between

2o naT A R el B g v

om af leasp 018, Alest 03, hEIRSE 1S hivea 1400 edst 1. 508 some embodiments,
paraffins content of such 42 WD 2005/ 063675

ﬂ!ﬁéﬁﬂ{m@@m vithadpilingrgngedistsibtion pesween 30r284 °C have a weight ratio
f 0,. 00
oMb LSRR ToucFRY aBhi6 B S8R AR b PR TN 9:3, o 12
Asweighthrate of siphwolsfihatocnemst d@dﬂile béid &leﬁﬁs oftth€ crudes and

iso arlaffdélgs to thﬁ n-paraffins of at nost 1.5, at
corpaerelal prodycts,is ypicplly at félPSﬁﬂa%thﬂ@l ityrto peaduge am ingrezsed amount

of 41514 6]Qﬂn§‘toﬁﬁéfﬁfsf\hﬁ§m ﬁﬁhblk BoRdd i fa O%ggﬁ&ﬁg@ko‘%%wrlsﬁﬁ of the

n-paraffins content e cru e
crade produetdo cominerdial ;aodm:m;.;e from 0. 001- O 9 gr ans,

0.01-0.8 1- f d
o ot me s SRR AT ek Pilld MAHsE SOWSS inthe
preSingt ONN“Eﬁéaﬁ%ﬁ%ta%t ﬁiﬁ Bﬁﬁhce g@f aﬁ‘ﬁo N}h 20ingtange

most 10% at nobst 5% “or a
digisibrion betveem20-204 ﬁ@éhal Mdellmemle&lm 'Bw‘dmdandnlﬁm have cis and

uct r
B B BRIt R Pl U005 8%p e
olefinsithoistdodbls bdRALDis @t Mt 04, at Mol F6; orla®nfoSf .3] th certain
enbodi nents, the crude product has, per gram of crude

embaskients, the weighhratigjofilipear odefins with trans doublgdondstm linear olefins

2
wifciS BL8Tbohd: 2 s e ORI -T.41 - o BP0 AL °
sondn@ahmdlemtiﬁnemdjﬁy@xbdﬁﬂoﬁ Rt aﬁlﬂﬁn%ira}i Riribation in a
50% 15 or at nost 10% of the TAN

t 90%
’afﬁges‘?%e"d’r%ﬁéo‘w eébava@ﬁﬂ'w corignteftat taagt 0.1 ﬁw@@‘s fidleapt 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 npbst 0.5, at
nmost 0.1, or at nost 0.05. In sone enbodinents, TAN
o&otzhgayMe product may be in a range fromO0.0

5, 001 to 0.2, or 0.05t0 0.1. In certain %1%52004{(}42652
éwﬁmanbem, per giam ofHydpcastions, mdy benia mughsﬁmndﬁﬁ)mt-o Ograms, 0.1-0.8

S €208 i 0, SR POy gt i
ftlwﬁo-paialﬂﬁﬁﬁbtt@é R-parifest sl hivst 5 at aicav HYatQﬁosItle) at most 0.8, or

crude product is between 13-50, 15- 30, or 16-
Sbmestdtdobiram H{egl-parhﬁ'mé coafentsn éadthydﬁ@s@rlwmoﬂnam parafﬁns content of

O AEDATT G, S0 g B R Bl ABERD Sy %0105 groms

or 0de).5 geins per graZﬁoCenuuabfbdaaﬂaodl ments, the cr ude
pr odu t has a total heteroatons content of at |east
109 B somegmpodsyntsythe grudegraduct bag aiotal i/ V/Be gpntent of at most
€ 3 id 0
SPAGAOPATRSTIRE B 4 BRCSHE L R T0 Ue copont e
sosle fetdldoln oertain embodimends)dief cradesprb@uct irdurtesyier @fari bfcrude
rude feed. The sulfur conten f the crude
BEatogy atimoi oL aEmmban BN Fa)OR e npamest x U Sems of
i/ VYRS Inkecpdth éiﬁl?d&meﬁ\"s tﬂ@&tudg pRSdRctIfs gﬁe?rgﬁam g? rggébroduct a

0. 004/\9rarrs at nost 0.00 gramns, or at
gptali/ViRe contenbinra raemﬁdmmsvnw graims te Sudk)” pgradm,c} x KB grams to 2

m of 1§ a sulfur content in a range
gelgm%ﬁg%(ﬁ ﬁg‘e@%&ﬁg g?‘ 19°##¥% 01 grams. In certain
enbodurnmaﬁes@mb&ﬁmémdme RAfdIE peddudBiasEP NIt frioQTFY%, at most 50%,
content of at nost 0% or at nost 80% of a nitrogen

ebitraest 16%o afitbe Eﬁah@f the etnde feed. fibe comlerpredist may, mfcettme

' él%bggn?egggéx%?quérﬂp%é H%%OIO% &%gt%g at filo g{j@ 6pr oi ors%grgti In some

ram 5 oduC
ambmhaten& TAN ofghamﬁlde prodatt mBgbe h DRKg@frame). 001nt05m5§&) 01 t0 0.2,
en‘gﬁgi ngnts the crude product has, per gram of crude
prB80&2Y-1a nitrogen content in a range from

0. 0004 &r@gﬁergﬁ en rthg @3%: 2%¥theg{rﬁ’d%pr-roéudt t 10%

enbodi nent s e cru am of crude
bigben, et least 567 hl@hﬂSelmtIeagt 90%% higher thaf theQA Rbgrgvigyref the crude feed.

it o Sl S A Ty 350, 16

104 I n sone enbodi nents, the H C of the crude
product is 80-120% or 90-110% of the H C of the crude
f eed. In somst enabodimpmss.cheremde praduet has @ tothl hdteroatomseontent of at most

BORSHSioh 30905 F300R et ISR S BBl Pl k.

cam:canwmhﬂvs thptaide pacmwcmﬁas aa61ab hetlohRmsUontinels 04 edast 10%, at
lf h% process is mninmal. The crude product includes

¥30r e oF at lgpst RO0% qfah@@taiﬁlﬂsmammgcqmmpﬁthelcnvcwﬁ@d
enbodigRa, e pltoﬁﬁ?t%éﬁj%vg 61%9@ %#nge%lt UF&%O:&POJ%? @tkhost 70%, or at

0. 001 grans, ro rans
mpsir6déaobondfuricoitent dfahd ¢rnde f&dg&’hd bl furicbhfehost thé ciitle product,
nost 20? C.or t nmost 204 C at 15 0.101 MPa; at | east

BF RPN G SIS PEAAUES, BYaY $e@0 mORD B2 Bragisattnest 0.008 grams, at most 0.00s
SUAIS O/ M R0 D0WgtdIn 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 0% of a nitrogen content of the crude feed. The nitrogen content of the
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boi ling range distribution between 200 C and 300 C at
0.101 MPa; at least 0.001 grans, or fromO0.001 to 0.5

a8 FBosAleady¥dr ocarbons with a boiling range
distribution between 300 C and 400 C at 0.101 Mgg;fuszowmzssz

antiearodust,qier @rapd of gnderproduoct, nay be @t HOG &m@rﬁmg,raﬁﬁost 0.003

Beri gk ohpe A nn. B it bp RS, G Shide Bl nas, per gram of
AR Gro@ith, % mtrlsgeﬁﬁdﬂ%t ﬁwﬁaﬁgé B350, 0DEL-0. goag?a&ts, 6f 6/'961-0.003

product, a naphtha content Trom 0.00001 gr ans
@rgevl1-0. 1 grans, or 0.001-0.05 granms. In certaln

o oo SR AR R bl Rl vo i roduct,from

050012 pRdrhs; or 0109-01pPHlah ofdgddbenOFhe B/A of G *FRle Iﬁéduct may be at
nmost Q.1 grans, or at nost 0.05 grans of ol efins

oSt & atrfa%tl Wa at Mgt le§, @ most bt mest 1.4n Insanesem ents, the
qg'tﬁ@a&{%e B%fﬂ%? 8&9 999‘% Qr ?(? é’)a's?the%kogf]thg anug]e feed. In other

gr ams, rans o ins pet
embddinpeneg] tiet H/Q of the rm:de phslicnie 106, lZOMﬁoﬂTB@HI’(D of th%f‘crude feed. A

SPaderodiet U BT 194 G o esd Filo idiessbaigiiake anee

%Sﬁéuﬁ{ﬂﬁoﬁlmﬁgaﬂaggﬁ ﬁ,thg Bﬁ,cggqphpﬁn{g@s a benzene content

that I's non ctable, or in a range from1l x 10'7
gr ans The ctude pt@dl&;t glchldss cdmponkdtsevigr arange of Boiking points. In some

%ﬁﬁﬁn@‘%ﬁ‘ 7 XHL]éo‘i?H pr @‘?‘ilngﬁcﬁ\"d&éré( é‘?l?gt %@f BRSoHTorR P! to 0.5 grams

ldaApdrdeatBonsi With' 2 Belifig rdrpe Biskibutioneo Rt RBYCI00 0 A0 ADsP204 °C at
relatively | ow benzene content nmay not require

98¢ .MPa,raa Hrast (01 gramscortfecnm 0 HQD ¢el 0 Fegrams ofiayshodasbangywith a

A B AR AT TIPSy T o1 s,
bf frgmoR 0PI eIS gran{bdof\l“@dﬂ)@&%gﬁ@ﬁlﬁna a wmﬂgumbufﬁggﬁ&ﬂe nbetwecn 300
y include

ocycl i [ conmpound
P Gnd BHOFE St bdnl Ak SndpiJese .00b crases oy Faimed.001 10 0.5 grams of
BRSO iy Rt Ko ol BRES00 nt 13050101 e
1,2, 3111 Tomethbdadlbmmg,ethe pnﬁc(ﬁrcﬁm: lilqa!epéndratbtbﬁ zmge product a naphtha
n enze
Lo gBOPREL rhenaE 08T BEbayr 6 OBk e P

bRBs&ifRnts] thé.chudk ﬁr@ddc@h%&ﬁ lp, (ﬁﬁﬂ?? @?amseﬂrlwm-o 05 rams c[)f naphtha.

entyl met hyl benzene; 1,3 di ef hyl - - tetra
m@an mentgotpe ogghthanluasraomyl téhégmmbettmosnoeldgrams or at most

BT R N I

baBedisehise fromr O Q51 2 §1qmu8@d001no A gf@hd, ok 1.000-0.05 grams of olefins
commer ci al products and/ or sold as individual

PR carde predust Uasope smbodimanty therpphthades, qer B of naphtha, a
|
B Bk S 18 AR 03 i BL APz . o

certafteepbedimehtshihs naphaha msarbeafzexﬁrddﬂ&npﬂﬁdid thbn-datectab]e, orina

tolu?ne co E)qnt fromO0,001-0.2 gra 15 g %
pnepligm bﬂ gEEaTes to7lhe 1€ gams, brcd&ucgramsa@ 1 >pé9 gfaam 61’( 10

g SCHt g CBkho Kb SR be LA, BOMofidhred hardons

torhaddlepthos actudeasodysethagiiasmm refatieely dew pemedne tontdrit naay not require
ortlﬁghar@:lene content from 0.001-0.2 grans, 0.005-0.1
N§. 01-0.05 grans. The

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
para-xyl ene content from 0.001-0.09 grams, 0.005-0.08

WPRs/06¥%74- 001-0. 06 grams. An increase in the pepus2004/042652
aromatics content of naphtha tends to increase {J%e

dit amomocyuliclratg @inpooadsuapy iﬂch.lde,('hmMndtﬁmtﬁ tuﬂiame&e toluene,

SRS 5 (et B APE R A A REBPencl-tTEl- BRACN! Serasne: 1-cthyl:
erHbﬂlngeﬁ"@eneal 0d. ﬁﬂﬁﬁhﬁ%en%teang SUﬂr'l'ﬁ%'iylfb@ﬁzef'lP'el H'lethg'l -3-propyl

napht ortion of the crudes. 'Crudes typica
bangue alt- mmyb—atmqml ibendeoe s2-Ethyk 1 dedigethyl b8 tzend) 2-é[h}_=i-2 4-dimethyl

BRI e PP el Prages SR PoRARLST bRt dah ety 2,456

RuahRthy? beddeRe; AASprdEY]-IrihoG8/1dnR] SubsBitRALABE e ofiUtfzene,

crude product includes napht ha that has an oct ane
iinaer otio-nylene ma-smlen@wamx)ﬂm Pr mixtures theequt mocmhc

T f
RonkRS e da PRty dr o) BRRuEHS HaTor Bd affigiviau)
s@ﬁpor&ﬂmo diheenide, prbmt Efdadeem@éy@ﬁbeh Beroin fypﬁﬁﬂfr ha®ardénhanced
aromatics content in ydrocar bons having a boiling

P@H%Oémp ‘Flaéfﬁnﬁlﬁsv\een 204 C and 500 C (total

"naph
ar ormwgesra (ﬁ;{gertﬁ tl%}g Eﬁg? % a/cﬁlg{p hﬁégg{’ %Ec gF goéi He
t!ﬂudxhe:onlneud&oxﬁé)dlﬂlldw gtanhe 8965-B45 grains| aaSOI-mQ%ramE The crude

gst 50% or at_least 99% ¥ ally, totg
Kekchas.per grme Af crpde piodugtes me %ﬁmmnm $9Q1:8.1grams,

0 ’09% (& 8ms,Sor 0895-0.88 réan?ss% eUruddihe ﬂl.%:t ﬁﬁé E}E %Q.glrbftcp@de product,

total aromatics conteft In t e tota
R@@@bﬁknﬂem carttent dron@.00 tOR gr&ﬁnsVﬂD@&)O.ﬂ/gDﬁﬁﬁ%OOl -0.05 grams. The

004/ 042652 nbodi ne t he ke n
Eride REEoRet e, 0 B 6 R BrofBof A dkne Ot R FL601-0.09
8@ATsE0.005-0.08 Ogmﬁgfbrbrommmo@gh@% 0.5 grans, 0 0001-0. 2
granms, or 0.001-0.1 rans ram of total kerosene

and néﬂh@qtaasenh@e@r%@ﬂq@rcedﬁmo inaphthp tendg faaincrshsecthe @etane

BB P e, o o) W0 Rusabaded AR g T sgsoline

gotema,l obthefchales 0G@§olﬁxe Zimtemnalrmay inglude Bt ¢y dintiRA!s, a lculated

ht ratlo oseneto di ese| |nthe distillate
i1 4he parbRhepartiona the cnidgs.t Grudes wpicoly haes qelculated
gcrtgnr% d(#r‘nb}r } %@6?‘.%”6(? T %%gﬂe%%ﬁ&%&%é@h%@g%ﬁﬁ reduce the

whuivemént ffior ahid'mvgs that incfeaSdthe@ctang namber afithOgdbdlifk. 1In certain

G Rhs E E o i R b S A of s 6,
13570 at 16881 BIeHEat 1443t SO By SENRAIHERR aRe nhithBe SRS BiMhtha is in a
has, per gram of kerosene,” an afomatics content of at

1apgesfrom 60-90 A8, ar 80-85st 0.3 grains, or at |east 0.4
er 0s

gra odi nen er .
O o Ipsofhe eitioRirflenss: TROGHAT MoBuce 5af a et BT albifiicP Eontent in
Hydesoafbohs Baving B @6Hing@hn e déttiButforCoefw I a- °Cland! 00 °C (total
certain enbodingnts, a freezing point of the kerosene

‘maphtBe antkespseng®) refative tel thavtatalgranatins coatentin thoto@! naphtha and
LRSS Eink @r&d@?emﬁqéaspg%%tq%{ 6‘%, qflegsp 5’005‘” 5t TSt 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

the crude product. A crude product
W%’ggﬁﬁé’g{%rtl on having a high density and |0$6Pw§2004/042652

f r eeZinngme@initoditBehts) €hd Kirbsead ahdnaphiitiuasy Bawedd fofd) F?olyaromatic
turbine fuel wth 20 t he desjrabl e properties of high
gs CORNENt Hhp Fange fioph0.pBOM-0.5 igrares, 030904-0.2 grams, or 0.001-0.1

9 Ef’@'ﬁﬁﬁ: t$t9 &Bééﬂgaf?&ﬂéﬁh‘fﬁ has, per gram of crude
%Hi'“ﬁ 14

content Tn a range from0.001-0.8
gr ansﬂwcrﬁde)pmducﬂ haQ pér graanef cride produa; ndistilfie cortaitdn a range

R OBt ko dnisefom RS rams Fom o305 35 Gams, orfrom 6,01-0.2
%ﬁmk ehpdonte el ts 'd‘w&%ﬂ?raﬁ@@?ﬁérﬂ?éﬁ%% dieba ifl 'tlfescﬁétlllate, isina

per gram of I esel aromati cs content
magcg%omrlgqrrtml n;3gwaﬂsor215$e628 grans, or 0.2-0.5

Sﬁ o 0B SO PR (e Ut psoies b oer BramLOL oyt ¢ teast
O%Qm@ fQ&nQBQ\FESO td 6. ??s@n@ 0b09-055 gxraﬁﬁsor 0’01 -brl%&ms of kerosene.

%n In certai n enbodi nent s,
la@ntt@mem dimeatss thechsudsr prdieat hasfrom QaOGla&g esrarrls)m 0.01-0.3 grams of

Al P Tl mh B oAU Bl 948 BBl o romais
c@n&m of at Y&agt 0. argraaﬁs; aareas:s@ Tahe)dr dt neaat 0. @gﬁfms‘ MA%ertain

1099 glilams 0.3 8 grans, or rams. |In
cTiediracRss dheksspsene ilh“e pey gram qfrkémeme nagromamg Ferjent in a range

ﬁd?ﬂbqg%g%farﬁg OF%IT‘JQFﬁ%IFmt nmost 50% at nost 30% at

nost or at nost he crude feed. In certain
enbodn n:amam embbdinemtsl e figezidg pbmha&the kelrosg'reaﬂapbe belowe30 °C,

od d t t 46 WO 2005/ 06367
TBleH oy heISw30 (oo dio st e copienhELaromaBEs oithkcrosene
p%i'tldmﬁ‘tthé)cxgae ?fcﬂﬁ&t teiftls (T Bitredde the &hﬁf?and%dﬁ@%e ﬂe@&ng point of

th) 5 grans, or at nost 0.001 grans
h@om @drtmmtf dhe arhde produs. Mm%mdhawlﬂpekexgsmpoﬁlon having

[ rodu reS|due con nge ftro
b eBled B fow RedriRd 015685 bEFaed 1orbBg i tyrpine fuel with
thi dd¥irable brdpeRids of hiph c&hﬁtSBandﬁo{vrfré’eQﬁig pRIHO di ment s, the

crude product may include at |east a portion of t he

cat alfy &ertain ﬁmbgwﬁie@%timcnmwod@t bas,per ggamhf erude product, a diesel

PSSP RSB S A 8 ARy P lipl T B gmbcimens,

tgy diese! bis, pert gramsif dixsel, a@a@mami:s contéle oPaiidart 0.1 grams, at least 0.3
cat al yst rmﬁssas& st_in stabiljzing the crude product

EEFURS: A2t Ieash RS psrmEt Iotomerrambadimeriathedies] haws&g@m quhesei an
abcfidelcls boftent il B %arfdR! iy B11- [MEands D050, o) 8°0.9%.5

inhibit friction, hse water Separ at'’i
abi | iln parge cmbmchmentsuﬂte cpude ghoaxtuct hhs;:per@am pf oxlide q)radmat, a VGO

[ | ud t ] t t b
chelfpi{Bs s g D9oBy REetartits om0 QoL Bt wkiisaPotominkp. rams.
I OFE ErhBbdiReREURE GO REnteAiA i¥SdrudS HddbQtis infael%%@ﬁﬂbm 0.4-0.9

of a crude feed in the presence of a hydrogen rce
gramnsp poade8 gramstpst atarrpo prodyctbén cermimghkodimentsythe VGO has,

Th
TN E e R S YT
0GSemggrdngsd to the catalyst in the contacting zone when

hydrogen and/or. a crude feed containi ng sul fur is
cont r§axee embodiments, the crude product has a residue content of at most 70%, at

most 50%, at most 30%, at most 10%, or at most 1% of the crude feed. In certain

embodiments, the crude product has, per gram of crude product, a residue content of at
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with the catal yst precursor. The catal ysts used in
contacting the crude feed with a hydrogen source to

e total product may assist in the re '
p‘?%d%qe m)yécul ar wei ght of the crude feed. 20 Not %%04/042652

b end30 011 rimis, tab AREY(0.05 BRantahamysti0.03ngramsit iddst 0.02 \Wrdnfs, at most 0.01
t he dr ogen ource may redgﬁﬁ a nol Eﬁm ar wei ht of
ﬁadB%:éthStl% Qgrams, et mostV-OR) gragi éOIB%FIinéﬂ 1gyents, the crude
g‘&&dﬁct hesCpd o ErdE Pﬁfdﬁ@? E‘%&’sn!g{% Wohtep aC)angé ﬂfoﬁ*{o 000001-0.1

rbasi ¢ cohponents in thé cat
c gtailg( 610900 h-@tOSrgxgmh,Mll:@@B gramzss er @Lﬁﬁ$-@r04 grams.

Brenst ed- L bas | ude cat al
decor | BRATRE PUPRAESE) HeCBE PRSI Lok 1 ASHSLA BFryen of the

| 2at@lysVEnGahRleitodinldifes, AMRidedraducs includel ﬁ@

ﬁ'ﬁ%r@ater than 0 grams, but
conpound that contains a transition netal su :
t hess ﬁmﬁb&legranﬁ Q. ﬂ@@&ipﬁbﬂ)@lcgmm;pr 0. Qﬂﬂ%m 008x1 grawes of catalyst per

t r Sh‘f geg?tdﬁ%aldﬁﬂg %@’S %lfltgplseﬁ%é? ﬁlﬁﬁ'ﬁl Efﬁeecrude product during

t trdfispottatioh SRY/& tteatmém ih PR ceRin faviBitiod t TIRS cabdl) dt iayi iRhibit corrosion,
the catalyst. An atomic ratio of the transition netal

t nhilpif frmtlonsandm inerrasy Wateraeparplian shilitissef thogudopmdyg,; A crude

o et S P8 oA iBA S sl Py BY i BrfTRsea to produce

it cmrebpng ey e

onaon _- W YOr t apt er n

cert ai e fBBlyshasst for tfwgmqf%@f a sruge fegd lﬂﬁbe prigsqnge of g hydrogen

t %ﬁlze &f %aﬁude%}éfotaq flo eas%( bgﬁéngﬁac%ttaIQSt ? g:ﬁ)ﬁlﬁhty%&" catalysts. The

| east grans, or P grans’ o e or ’nor
t catabfsuswdi maupphbatloﬁ?naaﬁiﬂo%d e slgstprevifiod 80 mmmo the catalyst

' f lij{léﬁllﬁdes %)gx? el h%{gt 2 %P%CHP]L ncr%ﬁg% ahgggtg})nggg gﬁﬁ:}r ¥ contacted _

CQRthaRt cgglygr}ﬁe&ﬁsdgore transi t| on rret al sulfides in a
range from 0.4-0. 999 grans, rams, or 0.6-0.8

gr ams. Thheamswa@chlnw@utarcmg tha@sud@rfee withrg heydrogen source to produce

t t aI t k] 3
rpteL P A, bt AL BBt P B rllopuli R} 8 ruce feed
st U beebdund G}ﬂﬁé‘d tR&&dtdlyst inRo6MBIMatién with the hydrogen source may
(Feo 7Ni 0. 2Cpo0. 152 macki nawi te (Feo, 75Ni 0z5S0

9
Rt amolecuias veight cAgerepcnisdp the eruda foad threugh the hétion of basic

o SO TR o .

( Euﬁﬁpfﬁm BS&talyst‘s dhab evag ihtvee Lé\gEéﬁﬁ%nd/ochrahslawaM)ebase properties

ojlite . (FeS), pyrite (FeS2), pyrrhotite
(P@F 53‘3!5 %Aesc@qi&etﬁ%n 10 heazl ewoodite (N 3S2)

or vaeg {find %@i&smeﬁ@ the @ﬁa??ﬂ@giT'W@E&algﬁl?r:l; hgrﬁds catalyst includes a

catal yst inc one’ or e transitio o
sadrhpeiwsl that cootabisradtansitionimetal sulfilei Foethalpfrgoses of this application,

=Rl BEE TP Sl e SRR St vy Sl the o
eqenmt HEME $ran§1ﬁ6’ri ﬁ)%ﬁ&'l{%)?@ thy tdté]@ve:@ﬁ%?%ﬁlk‘urciﬁﬂ{@ G®llyst. An atomic
formul a ACf MoSb] d which A represents al kali netal,

aratlaqumleet@a;mtwnmétnlépaulfws pipicaily in aeqmgesfm 8.2620, 0.5-10, or 1-5.

t m he Per »,
SRR S o AR PTG 3 30y A5 S5l Gpomis”
| Bdiged BynGeNTokteas;Elfevied PubBshing Chmpany; Arfsterdafi™ London — New York;
Copyright 1968; Chapter 19.
In certain embodiments, the TMS catalyst may include a total of at least 0.4 grams,

at least 0.5 grams, at least 0.8 grams, or at least 0.99 grams of one or more transition metal
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atomc ratio of c toais in arange fromO0.0001 to 1,

0.1to0 0.8, or 0.3 to 0.5. In sone enbodinents, the
tWa@RshkfAsetal is iron. In some embodi rrents

catal yst may include generally known al kal i %ﬁg‘ngﬁumuﬁz
auldides per gramt ¢f qate vt s It gestasi dmisdiments| the TMS c&tﬂyitfms per gram of

toni t K3Fei 0S1 ey
ﬁ%‘?st&t&%??%‘%gﬁéﬁ&éé Pb%b%ﬁf@%&ar{nqg%fﬁ%ft@ag@ 2 mgp grom 0.4-0.999
( NaFeSSS( %a%&& 060 @lgram@nd/ or coyoteite

. I'n sone enbodi nents, the TNMS
cat al yEhe TMSlQﬂ@é)SSt mhtdcﬁblllﬁem‘pn@pdraaslmpn nmtallsulﬁdes Examples of

syn%ﬁ%l}@a@g ﬁ%{*’rf f’}? n Slt %\qﬁgﬁ‘g"ﬂélﬁ“ééﬁ (P%mlezszu),

thaatodtei( F& ;Mg 0o S&ﬁ Qﬁhcﬁﬁaﬁnta PFep Mg ﬁS&‘&J}’ﬁﬁeﬁt@pénﬂﬁndlte

ereln n sone I ments

ds d bed
JBekegtss siﬁ@‘}fchh&:@d@uaezssae@pcag@n;mmuga@smmme
gFng'?EF %’ﬁgst)’n eo%@ékde @ §| &) %ﬁﬁ&]h{e |((§3 tF?ﬁléz %%nb%rgne (AgFe;S3),

cata prca

chalabpysite (2aF dSs vl @685, mlmesg, PAORiL (0, S(25D 10 0.17),
01 :tﬁ f support material per

8’?%&% %‘%{“FREI R)é"rc"zi‘F%F Exanpl es of support 30

mat er faksmé Qﬁboﬁﬁ%nget 51‘398 Whtﬁg/sf 1§¥auﬁg@o&a&ﬁ+&§ tltraflsltlon metal

i nclude refractory OXI es, porous car
selfides wsconthmatnont\uﬂeaikalhmemt(ﬁ), alkalisoeartlembails)yRitc Scompounds of
free, or, free, of

t"“(r%?p%’r‘?“ fot. The IV sl &y sormrbodirnigcispresented by the
gbﬂf@bllchﬁﬁi@l fcﬁ')mﬂa'iM‘IM S£]§ -if Yhlidh H‘f'é;ﬁ'ueﬁ?s all@hr}ﬁctal alkalme—earth

conpounds of Zl nc, or m Xt ures t hereof may cont aln
setahor giney Mhaspresents atraagitiennealifem cmsmmosammtmmlc Table;

* ST S0 M HAR e TR T 2.

almhﬁcthi&ofcttbaﬁsiﬁafbﬁgéfﬁbﬂmm}d@sl quto'US%k'O@StoOS In some .
as determ ned using x-ray dlffractlon

Wawntﬁ thefeansitien metalés 5o.s) conponent ,
aI kal H‘&n’?@&kﬂodﬁkﬁﬂsttﬁé ]W;Eagl ﬁtma}zl Fﬁlfieé @fﬂp Alown alkali

and/or a portion o I on -ne
mdsfmm‘lbﬂihleedarth mectdlMBansition metal Sulfiaes (forexa@pr, bartonite (K3Fe;0S)4),

e%ﬂ@?@@% %Eﬂ@aﬁ‘ S s e G GoCD b bariosie |
3, and/o¥ %ﬁhél NPl ;9:[%6%) Ofy stoFE ;{;@dn?ems the

catal st “and/ or “m xt ur €s o cryst e par
TMS m-'é anchndes attonits p,re]mq:d mcshte Hartenitd prepared it s:tlﬁﬁay be
00 A or at nost. 40

Rbor B8 Sl i, VR 8 el paoniema bs pasd a

IMWiysthxeﬂleQﬁcth&l% d'EB@lb%ahaaleﬁﬁt will generally be at
| east. 10 A. The TMS cat al ﬁSt that includes al kali

net al iispmegmbodiments she K xsg mayanelude atooond 35 grienspht most 15

G5 or oL B of SBbGEmefFEL B RREBFREGr B IR e

"ﬁymmny thie TM S rcataBist hasfrom@ 0 ad 29 xies, 0@0@01%820@%@@@0”6} grams to
ms 1-2 netal carbonate(s), Colums 1-

N 8?§‘jpp°édm}ﬁ%l per PGhgrams of QEaWS&ﬁ@bes) Ezampies of support
AAEARNS a8 magiaGsaF fiR ke Tl@ftsrl:%ta ﬁ}n%wglp %t’g%clt ngggp%ﬁ,evorous carbon

thereof to forma wet
rdatenals,czeobites smnmxan'esrthereéf dmsdf6 erBodiments, #HeOFMS Qafalyspis

substantially free, or free, of support materials.
The TMS catalyst that includes alkali metal(s), alkaline-earth metal(s), zinc,

compounds of zine, 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 cined

M0 JokPEFeE at ure rangi ng from 300-1000 C, 500-8

or 600-700 Cto forma transition netal oxide/ %?&52004/042652
sametatlioalkalemetihtransitorsintfabsulfiddsahighet videnee trahsii@l inetal sulfides,

L xture 20 may, be reacted with hydrogen tqQ form a )

08 rietpl SR e r i K thefeoh as deletnahugRe XL GRton. A
YtidiCofARE AIRAITREE i i hag;

e ARAN Rieuls) Syl AR A F S s} rithf Fine

éRmpeneis and/osapertionof thedransifion oepsal sutfidelvompdoed of terTMS catalyst
- .20-4Q hours. to the transition_ netal

30 A in BlipOh ] el FReeRt s i g bG CompgRin not detectable by x-

iray diffimcioattechaijuesl t hat includes el enental transition

metal . Hydrogen _addition 25 may be perforned at a

t enpedafrpe ebodimegtsocrystaiine paticiss of thelBUS38GG! andior mixtures of

: - 12- sMPa
PSR RN o108 TS SR d il g MoSEHE A Gpmost 10°
tAepmostt 10064, crat Aokt 4004 0fin neehit prE1iEa She RIreeS Yize ofthe crystalline
reducin .and/or flow rate of reducing gas used
Pﬁmﬁfeé ﬁgpgaﬁﬁ‘qg catslat wilhgenerallydiei at least Wk Aen changed
rel ati . e . £C .
transi L an e EysQRadhiibe e Hul S aRBREL metalty, g
geppourgls of ping poremixtrivesitharenf may be prpasddytthixingghsidficient amount of

T e —
Cotimmexiappietal carl:@ﬂat@s),@dlﬁiﬁil@% t -?llﬁﬁﬁlrﬁﬁiaté(gﬂf CYlummnds ?{gtal

one or_ nore compounds”of su , mxture a rate
aestate(s), zingecarhpohigs zinp acstathine exathte oo chisturesnhatofgasorm a wet
i t I.hel ud n sui table di th .

B, IS palBnds M AR of Pt fecin p 380 't 350-250 °C o
forhef anrarsitionanetallh@ddléaliifiXture 4 Th\Parsdia MeRPdmide/salt mixture may be
PCT/ 11S2004/ 042652 may_include solvents with a

PPt & tamperaghre fangg: frem $061108@ °Ce300-8000%C, or 680-700 °C to form a

. . rat C. .

son iltafriagfRAY AP k| TR SR il idemeta} ol miture
may ve eeactedOvilDRy dipgeh 30 feriDa feduced inGPmadiateGolill.n The Bddition of
%a)odi nents, the di,l ueﬂt is V@, and/ or xyl enes.

TORfn I med at 3 faw rpigsufiient i proyvideea gxeess amount of

MWHHQIAD tiekrdrsHonIn@NH e/ blaPlate n@g%%égn nrlﬁ)z?ﬂleﬁ%“f{dded over

and/ or sul fur conpounds may range
10-§0 honars 092030 hoursib v trahBitind mesalaidefrmatabisabtnmiittare to produce a

.of Col. 1.2 | inc in. the Col 1-2 ..
BBMGR Bl S d EA Bhe i sl  esh diion
nBY BE pRrtiraied ab 8 tdnshekAuten 391900001 /5616;20@(3& & 10@\-‘360%(}, ;md a total

m xture, the resulting mxture nay I hcrenent a

messuePht19- 15 MPaal 1-14 ar 13-¢3 MPRJdoslsedd i urisestedOtha, reduction

2 1 intained. at the final .

e 3Bttt SRR o R et st 5 eyging gogandior flow
rate dfeeducink(gabasgdsto prpapd higlityrmddige §dIRBL oREABIRINBEA Fefative to the

i s maintained for 15 hours, 10 hours, 5 hours, or 1.5
3bselpe maSAPE 316 seiested fgnsition metab prida: dle saduted intirmgdiate solid may,

; [ r il C | yst m.xtuke
3365 ABOURE B e gl AERLOETL AL e o

C, 30H@0edhced intSineditatcsdlial miybe intctedichtal 9 GAUET 16 ot (1o example,

150G e, sl o v srrmpmiBdsof S kure at a
réle 16! Eatitrol S oRitRA G heht 88 BRidAEEsH @g%s_ *foﬁ% Eﬁ\gen\f‘"rﬁaﬂ_gﬁélude any
ol¥ent e,

| east a portion of a |ow boiling s or exa
spisghlediduent thet piprides p 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

REPRYsoBEIsS, the catalyst is an inorganic salt ,
catalyst. The anion of the 20 inorganic salt Ca?gfp%otﬂmmssz

may inchalesdbvears wittoa beiling rmga‘ﬂmnmhhtloam of.):itgant t00 °C, at least 150 °C,
| c sal t

ERHERHEE: onrieatb G ryeiabah diliens hat w8oihag panee distribution
B&i{védn ldINStFCP"Q qg§-40@|°éa+l‘ 2008500 °Ch3iﬂ Fbﬂ@%mbﬁ&lﬁn‘ts ﬂﬁtcﬂiuent is

am des, al kali netal fides, alka acefate
‘dﬁﬁhmdlomwéﬂne@x&ulﬁuwmmukdﬂ inclode, dut fremotiiméted &, Ihgtirogen sulfide

L TN ——

Rypvh, Peg0 m@le'!@'S'—SlEm%fe%‘ qrotfm fBle?d, basidd@She moles of Columns 1-2
al kal i ne- earth metal sulfi des, aI ‘kal i ne-eart h net al

meta} et aac indhe Solumns le3metal it of ziok saltat Aficr addition of the reduced

1*3 elﬁ%ujj ?e 5,835 wthg%)gﬁmt;e er{:n%éaﬁ l rlf(lﬁl&lns,atns ?erstgglrnlg mlxture may be

malteﬁie)i&ll? hesed wdefindluém dﬁ_ﬁr@tuﬁ’@bﬂﬂmﬂm@@ 280-450 %€ chxeﬁ)o 400 °C and
of ; OH RbOH/ CsOH, KOH RbOH CsOH, NaOH KOH/ Cs
Wf@# thedimal temperataredpreydeast] beproatieast 2 hours ot ot Ieast 10 hours,

2 /
SO R TR s o or 5

|
Anﬁmthz;:léng)fo m&m&&?ﬁ%@ﬁ%ﬁm tesapEraluts @Bdiluent/catalyst mixture
K2 C52008/ Ca .
m%%@mpﬁﬁ%wrw&m AR 800 Getn8:80 °C to

ol i szc%tau%{z\mééc{?/ RO qc]f&s“lfg‘az"\%ataly“ may be
iswjatsd 06360y R Trec8m00sphest 658 thordilDesy Usir@Bdndagiieshniques and

REEER il gt esaion 91 2, B il AR ot EXriE penthng, Keptane; or

HeR@1e) 361prodE&d the TMSbatallysiC OMHeAMS cﬁtfa]}@pfﬁhy Be ?W@er@d usmg standard

grams, at nost 0.001 grans, or at rnost 0.01 grans of
tF"?h"Fﬂ"@Fﬂ cal cul ated as the wei ght of it hi um 5 per

ar ?QIB ?n'nﬁ %fn%%&fn?en?sah{e ca U%W antmgrré,%l;% E@EQ@%‘]‘A% Sﬁ.g ‘apion of the

thgamt bﬂnceﬂalgﬂt rﬂﬁyalﬁBLudE) a@ﬁ@%ic &mﬁkﬁﬂmd ra’iﬂ’irga:ﬁé compound or
granms, of |ithium | at ed

0. 0000 Q

e ¢ }18'16010 1Q'rﬁ ifprgapicsaly Fgﬁ%YéﬁqnﬂHe?sQadkﬁlbmgtal @arbonates, alkali metal
t t

]ﬁ@f(ﬁ{lld@ alke{lﬂinE%[ hires Hhed Aeat ﬂld?? al%ﬁﬁtrgcﬁﬂ;sgff?%kt ahl(gﬁh metal

cataly es’ one or nore
alcctele&cw(alurmalakmtailatmaa&hhmatdi formatgsoalkali meodd pyruvhteatalkaline-earth

B ARy e S T e st
edfth ot ARG, ARalHeOBM G nRARAIGHIRE ea?ﬁa?iheiegﬂ‘l'i‘ m]ei!al abé’iaté? ¥kaline-

enbodi nents, is in a range from™0
eaith met! pyalatestadicalinereatth metpd formates) alkdateadaythumnals)ytrmtes or

nﬁ;‘}“?‘% ef'§+ikal i metals. For exanple, the inorganic
ca

yst may include salts of sodium potassium

and fMudrpshie %lwdtzi]¥§t§l fhelude} b afdf not Helitedtd, GniRAlreSSt um
-6 the ratio of sodiumto

NoGU P OM S50 Bo R RA O 50 NeP B OHIR 00 H: NaOHHK OFUE S

K BB Os NSO R TROU i Gk BRE 08 ©
LiBCOu/EaC @,/RbsTOinKOH /R DMV CI0H mixed with a mixture of
K;CO3/Rb;C03/Cs3CO4; KoCO3/CaCOy; K2C03/MgCO0s;; Cs,CO3/CaCOs; Cs:CO5/Ca0;
Na;CO3/Ca(OH)2; KH/CsCO3; KOCHO/CaO; CsOCHO/CaCOs; CsOCHQ/Ca(OCHO),;
NaNH2/K2CO3/Rb;0; K2C03/CaCO3/Rb2CO5; KyCO4/CaCO5/Cs:COs;
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potassiumsalt with the atomc ratio of sodiumto
potaSS| um being in a range from0.1 to 4. In sone

Y an inorganic salt catalyst also i 04/042652
mat aﬁé&?rom Col ums 8-10 of the Periodic Table /8o
K@M GO b606 K COy Mgl G801 IIa(@H)ztmmedmth a mixture of
%@%@Mlﬁ netals from Colum 6 of the Periodic

Q4 of metal's from Colum 6 of the

Per i gglissmé @RibadinntdTkhe! iMb@anic ket eahlyst\dhtdiss t R 0.00001 grams,
Col utms 8- 10 include, but are not limted to, iron

at osthPOhgramsoer at mest 0,9 @xams of\ithivm; calcalefed s sheweight of lithium,

ﬂﬁo% dg% 18%%%}0%%13 ﬁé@b’é{ﬁ ’fﬂe lﬁgr Eu%t: s%lEEag%rHag in {Spme embodiments,

ﬁnm 0@iths, bableks thaﬁ 8|0 Prarh§) @ mmaeo 10.000 ghangy, 8119.00001-0.0001 grams
2-0.4 %rams of Raney nickel per gram_ 25 of

qf hichiganralculated as theaysjght of IhFh‘BlBr P gRarB 9f tpreania salt qatbyst,
 ors R Aogbhalo o B AR 8« IRk B o ke
rﬁ’ﬁiﬂl salts iHat aicmdéraﬁﬁm@hlmmﬂ \ihih amabmkenumhm‘tof ar l%astdtl An atomic

140 AT A1 B RFYiGh B elomic BATRARas 2l 19851119 a5 KA metal having an
aRfhiR SRt héﬁn{aﬁii%%sgme%ﬂmﬁﬁéﬂ@ liﬁaa%n%@from 0.11010,02t0

al um num o de 30 ( The 1 norganic saft catal yst
G, o1 03110 éewltealthe nntgmilmhtcatal}fst has toh comare bkah matals.| For example,

ot BracBiealaREeY e S oleamgtisiting 554 il withte

rild of @aﬁmhmtassmn@sﬁng of Atange GORPOSIG; mmu& B%odlum to rubidium
exanpl e, borates and silicates), and halides. The

beingrip anangeszom Onfeg; andribewatio of petagsiumte fubidismgeeingingarnge from
0
b2 B bR R OB B REC TR0 4285 und LV o
pﬁta@ﬁlﬁﬁ)ﬂsaﬂ vﬁﬂﬁths afomic eftio df)sodiati tdqulasmb)n 200G s ﬁang)enﬁom 0.1to 4.
t hat form gl asses at tenperatures of at |east 350 C
or atn foee eﬁ’%@@‘“@“t%?" INOERHNC 3 CG@IYSHﬁS‘BF@H?F‘éHELW?’“
ﬁs 890 o?lhe@&fokifceﬁabié“ %Bx‘ﬁ?&undl'&? nig'ib‘f ﬂ?ﬁl.' (Eolﬁﬁllng 8-10 of the
ca a prepared us standard techni ques.
Pedodis Teabb:nmemls foddlumd 6auftbhm?crmﬂme'ﬁzﬂhe ccompome:lstof mfetals from

he C conbi.ned in ndar

ol s e PertccTebue P s st esh S, Py 10 inlude,
bhf‘m@tnbffﬁmlt&'l"w) oA teniun R0BA i0f nfeREP MéthlsHon @ofimn 6 include,

dissolved in a solvent (for exanple, water or a

byare aiot Bmied tm chroguumemolybrlenung ramtengsteno liysome embodiments, the

RRRE L SR ER  enB b ft 06 2P o R micke per gram

of irfligéc datecatal@t gani ¢ salt 10 catalyst. In sone
enbodl ments, ingrganic salts of the inorganic salt

cat ally sertaimgmpadimentsoths dnarganic salt eatalyss ajsednaludes mesalipxides from
IR { Q%Hféft%ﬁﬁ’ﬁrgﬁ@f the ?’@Itn?ﬁ f.( ﬁ*ﬁyl{e%ﬁm %moéolumn 13 include,

supports i ncl ude aré no Zi'rconi
bakard ot Kmited toyboronae aluneigine s Nom limitind @xathplesof mmal ox1des include

xi de, ratal cit al er.mani I raon oxi de,
it aiide )EQ%F“I‘SDHF aO)egqiﬁpmméa@@ O) g0 alwmippm oxide
(8xode. and mixtures thereof. In sone enbodi nents, an
Inorganic salt, a Colums 6-10 netal and/or a conpound

of aTBelinorganiGsalCeatadysilis, imgertam embodiments, free of or substantially free

of Lewis acids (for example, BCl3, AICl3, and SO;), Bronsted-Lowry acids (for example,
H;0", H,804, HCI, and HNO3), glass-forming compositions (for example, borates and

silicates), and halides. The inorganic salt may contain, per gram of inorganic salt catalyst:
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I npregnated in the support. Alternatively, inorganic

salts may be nelted or softened with heat and forced

%?ﬁ%&%nonto a metal support or netal oxide sy@p,ggiommmﬁ
orma supported inorganic salt catalyst.

fromucgrams to 0. 1t drams,rOERN1 €. Hagrams adrdl. @@Dlt()ﬂﬂchbxhy of: a) halides;

CROGTPINEG L PR e HhoREra A1 2 BEAIS0) G BEAGIRRR 1000 °C; o
LowS ackd; A/ISiBhst@Ly hildd;bp cpAbaluss thetdgruct ur e.  The

inorgani c salt catalyst may becone disordered without
a subThamorganicialtegtalyshmap ip pdparedrusitigotandawltethmiques. For

n d fth . bound. . ..
Hpitie e dred ﬁﬁﬁf%%??w%a"{mﬁfﬂﬁ@% SRS iy T SO using
SR iR SRRRUE (FOF Safipit, fiTRble oAl oY BER B ER IR Gther

between ions in the lattice of t i norgani c salt
embediments; inerganisecompesitinas re dissolyed inoheadwent ffor exareple.gvater or a

T
inAi@ be idiﬁcf\&ﬁelsﬁfg stdidatdepgratidrctesiliquesad @i‘dﬁat:e the inorganic salt

Perrreatl on of the crude feed and/or hydrogen source
?ﬂﬁ?ﬁﬁ}gh the inorganic salt often results in an

| nor guneme e R O ore e SR8, HERRalc A Tlelet may be

ingoltpogstl inmUa SIppoAno fom-r eauppoited inoegahicdaltiegtabyse aExamp]es of
and/ or, react.i vi area qf the inorganic salt ctal

FHRPORS tn@ﬁﬁﬁnw@%@ttlwte%gwr&ow fe CBIPBH'EJBI“ ¢ pdgagsium
9688 eddi R Ride, BpdrdiafiR N (Minal B¥ehanfl) HHoR bxidRChitkel dkRlezinc
change in propertl es in the ¢crude product relative to

oxide s:admupm opldcxaxmmomw oxitle, andmiixtires thereodi bosogererlodiments, an

B TR AR LN ——

éé-l’ﬁ?eQQﬁ/t&"ﬁﬁr'ﬁgrt Wl’ll@i‘riatltréi} inBdgahiRe s Rafbe ﬂﬂ:it@@ bﬂﬂ)ftencd with

C nmet hods, ionic conductivity nmeasurenent neth
an:foresdan apil/on antojaagial-uppert ok mets) oide SERROLS 19 rform a supported

f%ﬁﬂ%alt% {Tbl nations thereof. The use of TAP to
mnec acterlstlcs of catalysts is described in

U. S. Ratraoture &f thio inorganf?Gltdhtalysotyipivally be¢onads. ionhomogenous,
5, 039, 489@; d.eaves et al.; and 5, 264,183 to Ebner et

aqrmepblq— QD g@@&e@ﬁy deferramed temperatpre A7 iR a fgmperature range when loss
pa%e&lsqﬁ tl%F&ka‘ng s &lgfeu The iddrgarfic dalt chbyst Y become
an a or e

SI's nma inate raturerang from
dﬁﬁerﬂ&@d @mlﬁm saﬂ)sﬁmldrchﬁﬁ)ge M@OmMPBpsition afoheeampig. withoait | n

Segr i gg‘lp{)é ﬁﬂhe)gal?b Iﬁ%{ t{)) be dﬁl)tty @ec?rg/(rjﬁ 1s c[: tlﬂgtnEhe 1norgamc salt

éﬂ?ﬁ'b@éd%ﬁé% Mdé@d‘ﬁh@bl&? RbleA Qistaiesd Eﬁtwbé)ﬂbﬁ@ﬁﬁh@ﬁatﬁce of the
unction of time he tenperature of the

mntgagmﬂh catalyst ipareasey sAs thy mmd@@nce}ascreaﬁes@, ¢tryde feed and/or a

ipRRoaARRAR RO ok P e LR of hross the

sumwdeme did29dni EBAlOXet Al Pt Pammﬁoﬁ bPthe deudelfyell £@31 hydrogen source
m xtures thereof. The tenperature at which

@rpughftheemr&@ﬁlqsgh Aiten resulte e ingraasgn thacentacting area bekyeen the
ERabR R sl Bl ol o R By RSk e

comtaatiyg hreb andioe seadii vioy atea efthe invrgamiesabtdatallyseanly ©fteaincrease the
|an ctl on J rptted gas fromthe inorganic,s l_

Yigld eﬂ myde product, limit prodtction 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
WOPREAEIere range is referred to as the "TAP
tenperature”. The initial tenperature of the PCT/US2004/042652
mobpidyanay be detoninelbtsingrDSEdnethody iohiPcdrRlut@¥iar mesbuteent
as

as .t he .. ni TAP 20 tenperaturg’, The emtted gas, 6
oS, T4, Pt ol mybsclirarab i Giaction medlags: s combinations
thétdogbl € for contact wth a crude feed is in a TAP
tenperature range from 100-600 C, 200-500 C, or

300- 48be usg, of TRAR toeddtgrminchehaforieristopef aatalysts isslesanibad in U.S. Patent

r -50 ' nbodi nent s,. di fferent
NBE el 1512 M af s 0. T GRAE S P Mo fetal i pger et al
A)thubisj‘rst@ﬂma?:%eidbfdiﬁé“dtﬁ'cﬁﬁMitlﬂﬂq‘eéﬁnoﬂiééiémﬁg, Viouri, US.A.). The
tenperatures. The magni tude of the ionization
TAPaagkysis maydsaeriammeed i a emppratwerange drogaS-869 °Ge50-500 °C, or 60-

At 9l Sy e R50P8 b 209 4B 435 e

fram Ipai0Fabds H-btoge Rieabmyerbuginky rasin bt and@Bfincrease as a
nol ecul es gases, or conbinations

el ease. of ions, !
gHQR tirpg. ﬁwée@mraww%thﬁ apuganis sakicatal ysh éncasases, Bat emission
| ' e I I LUCt Ur e
B¢ Byl  HREACE Ry e bt o e
Inorganicrsala catalyst inclodelearboh moyistiat, catonclionide, @ ges WA, or

- lower j.on assocjation, |ess, energy is enerally .
il thirel Tt lsmperavign ot whish o R flaetion Geher gesate) in gasavolution

feorf IRORMERARIR sah YahBAt is a&&g&gaﬁ&nsi%@%dw Y& thealgﬂg%gu{r% 3t which the

of ions and/or gas’rel eas om a di sordere
iporgpwic 3alo satalggdrsomesTdisigdaed/ 042652 structure is

typi Ggal reater than. antity,of ions and/or gas
o B shphe BB henl A0 s oS o e aad B teitraiin ekt catalyst
M8} ecdetebtédonee b dngef tdnipetfiiRs A5 Bainmed ﬁsin@Tﬁ?’?L’lgﬁftemperature

di ssoci ati on of the inorganic salt catal yst may

oF theteparaiie gangs iniefaried ie sothe ‘T Psiemperature’s Hegainitiaytemperature
' .5 t 1 ned.. usi.
0k B 0% ALl

teapghturatay be heated to a first tenperature, cool ed
to raggmte ratuge,. and ,ﬁ?hen heated a second timne.
Tr ansi ¢i*GHY apilectiop sxhikted hwinorgasic saltatakigts suitable for contact
vBNEERlE Yeedi€in' | NdbRE o 2600 ©
and/ or solevenltn fﬁ??ﬁﬁ@ﬁeﬁ%t%l ]\égrgﬁ) éeeﬁp;%s] gRt%g’tg [ g\é@%(fg?%g » or 300-400
*kediypishlly the TAPaeinpersturdisrin aexmeyfram 360:$00 9C.ohswmed
. of drydng. of a i st _.or. hydrated. sappl e, may .
el iy, oA SomBoioss o5 able Inppaaia sl el hebabso exhibit gas
inlftidR0 b at BreerbrtaNSP tehfRfargeger ved during the
cooling cycle and the second heating correspond to the
heat Thf meigniteds ofithoionizhtiominflcatiqn associdtbd withtthaerittel gas may be
s that .occurs ,when ordered
o B ieoh O B0 S R e Rl R e Sy i Tiebly ordered crysta

stiicsuredihe feh puricles 4re obRITRIEY BEMIYsbAHER RS réletsk BFidn8Smolecules,
DSC anal %/sLs. "Cool transition" refers to the process

B OT Sembinatigpsherepf, fiom e stnetnrerrequirasunord Snérgy fthat is more

hé&dt), UntaWHi& when t t e;per at ur e

. de{:r eases r%ﬁ??gﬁgs@ﬁ%ﬁﬁg%&g%‘g |H§t asperiadle eacHB&er as strongly as

loasrirodhighhyt rdered erysmhsthanek. Dus e tHeiloWerdbn b8 ciallon déRiehergy is
Salg{ll cat aIE%tsit ]occur S over a-range of tenperatures

ETWIR" Y PAULEFS, 1R L5 835° IS nrolsedes. pRd/or ganse fram e diserdered crystal

structure, and thus, a quantity of ions and/or gas released from a disordered crystal

33




10

15

20

25

30

tenperature range at which the heat transition of the

i norganic salt catalyst occurs during a second
wordob9gssgscl € is referred to as "DSC tenperat UrgormddiGanazess
| onest DSC tenperature of 20 the tenperature range

stoucturg istypiealdy grehteathiang quastity of sonsahdior gak fetease] frdih a highly

" oni rrumtqlfgc tenperature”. The inorganic salt
%rglFrﬁfjﬁ)fS V“Céﬁli?i%?tsg]ﬁ‘:tﬁgéqmlfq%m@iti on in a range
bet meﬁf‘son%@@ﬁb%&@n&nts,%ﬁ%hﬁéﬁﬁi%ocﬁﬁo&prhéQngcfr 6% ?s%lf%taggst may be

i norganic salt that contains inorganic s _
ebsarved ira zange [fromi §@ PG to HYMHG erebeatingirate or egolimgsmaps 10°C, as

o 8 o e AT o

heagsdaa aifitstaamperafiré lchsled tdAfont RAfpRtdhsre, AnAGh&PRfedSPlebond time.
articles in a relatively non-honbgeneous m xture, the

RagHoRY obsprved duning the Jissti heatng sdrerallyaae represonthiéve of entrained

' ' I X rglatively br.oad.
St 8, ERADIAR MR BE R o
éxampie lehsilyadserved hedt 908K/ off £moRE6r Wy&iddted bdinplBthay generally
scanned tenperature range. Lack of a heat transition

spencinion 730116 bmcall brece 480-460 6 Tpe asivana abecrid during e
FRTBG £ydle BR B sp ol AR Qa5 e e PEIPREABL Yt o sample.

t he alHdat trimsittintréferstoxhe pr@cése tlift BBéuds ¥he®biddredntbdletulés and/or
sem | iquid during heating decreases. Honpgeneity of

H#PF Hb? FRIstwre Resome diserdgred avhep the lempetturp increasescduring the DSC

A4S s is [ t ] .
G4 "l R R e od 5y i 0 0 o s
islaastractatestmicome nfote WM @b 06 RBEADtHe Carh 2N 0 R ci6E2during the DSC
depsjty with a carrespondi ng api on, jncreases and the
DAt Jo me HALSBeE SO D oRH BN N O Bl Bmpesan i gatalyst
seehils @ved ra'n?@ﬁf @Bipﬁi‘amrleﬁﬂ'laf:ﬁ@ 'd8feted ﬁsﬁgﬁg(ﬁ ' ThePftriperature or

radius results in"higher interionic attractive rces

toapevetme tange stawhioh therhtat tiansitiinof the inbrganixrsals catalystoccurs during a

har d, .base. he high i nt.erionic attractive f

PR 8RR xpls S rplerag s K Eprlr@iel o The sl DG Rergperature of
the {e@ripetdigre Siide dURIRL AlsetBNIhRONPORNER YefeRb & tods@h®F minimum DSC
particles in the salt (sharper peak and increased

temperatwe] e rTherinorgac salt casalystivngot exhibit 2 heat transitieniia a range between

| @?HO@"’% wid DsgBRl |, d08Nigh oadii  tend to be nore acidic

an cations of larger Tonic radii, and thus acidity
of t Ha ahsorgari¢ calt thal dontaind inoigahio cale partislewatia are a relatively

A EuTh e S P 15 S
s@&dd%ﬁmﬁgﬁ;?g@ Hé ?elgtmg/ dﬁd?ﬁll\&“ dSun! ih&%?fﬁ%&ipcﬁ%}'%tﬁﬂﬁ contains

tends to produce Increased quantities gas an
inerganic edlbpartieles in acmhtizely nwh-Honeogeneand enikmee] thd shapaof the peak

hydr ogen, spurce i e, presencg of an i norgani ¢ salt
stk et St BRSO eRH 06 CUele e BF slghyely broad. An
abkdice of PéaRs b 4 DS Gpedtin #Riidaids)thdtthd ﬂﬁ‘ﬂl cpﬂleg nSEH8EBIr ‘i’éltease heat

.of gas and/or coke increases the tota I qui d produc
iy the| sdangied t¢meperatueaenge. | kack of e dieat teambition gemeral]y indieates that the

inar i,c sal atal yst nmay i nclude two or nore 15
S#FH@P%ZOW% ?ﬂpﬁ%.goeﬂq# a?%ﬁw}sﬁﬁbﬁ?aﬁﬂ_%‘erat ure for each of

t he iAvtodfspeseifiadfiihe pRYcleSof &LieFgahieadlt mik@rdIndicadta) the ability
DSC tenperature of the inorganic salt catal yst may be

opthegWxturp & emsimaselidsodierpemiliawiddwingheating decreases. of
ﬁo%?oéeﬂéifmn‘in&%&% nfi?\lu}esmh)r/] bé Irqe(zl‘at'ecﬁ1  $258ric 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 potassium carbonate and cesium

Pot assi um car bonat e and cesi um car bo
' g‘%?@?’?é%c 20 tenperatures greater than 500 C. p%i‘/?lszoomussz

HESITR MR A EditeSpatdig atbmingfdaseddnt thd &idityR$iGhe corresponding anion
tenperature in a range from 290-300 C. I n song Lo
EWHESSdiof 8 sergsotions af sppidar changes, pnaler aicediys results in higher

: I . is [
R e onR RE AW reePbetlect 3 Sati W e fion i AL AR5 p hard bese.
the hilgil@tinterilélnic aﬁtxmw’l & ﬁorcd&sl’tendg taResdnindrighien thathansiﬁen temperatures
Lnorgani c.,salt catalyst may,be in a range fro 5
kR BT morg Romplinserpitere oF PAIEISS dhibelsal (sharmes peak and

el s DS o, st SRR G S v

tead &0 bemorecicidic than catiens dfl@geGonidmadii and dnisaciditytof the inorganic

t al .t hat ha TAP.and/.or. DSC. tenper at ure between
okt inctéise il Gerconsift ahis i, Ffaeaipiés oot o orude feed
with ahgaroges 9oMmesint the Predénce S indPgdntdMBitaleUbASncllides lithium

many enbodi ments, can be used to catalyze conversion
EAtioRs teRdsie rreducgrincroasied Ruaniitigs of gasiagh/ov icekmorsiatiye to contact of the

bt s l. [ feed). to l.iquid
GABE RS WiV ohdrOien SRR the FrdtBlce G inord il Sayt tha
inaludes/cationmyith ekt iohieahdintad litkigmd dtieiavility td mhiit géferation of
to ingdividual inorganic salts during heating of the
$4§@Pg§ﬁ%keslamea%é Hedpipd fiqnid produshpieldalihepiogesse from

200- . 200 . 360

2005/ (OTEPL BTy ) s Mt SaaBEER Rty more

imtgagialrsbkts. _sﬁlmighmlrpﬂ)m te'm_pega[rle farl dagh Iaf ﬂmeiiﬁnrgadp kaltstrigy be
rti.cles.in the i gani c sal t. catal yst beconjn

Seisgmined. Thhe mighimem I35t HoReTathiy ofthe BRI ARiS SAY APHAISCmRY be below-

the hithMfint DSTORAPSrafiire 81 HIWRT ohEHMRE ﬁ;o‘r'éﬁlié 1?1.@{51 8 iT the inorganic

tenperature at which ionic conductivit of a single

wbivpBhisht Fafexample, therigerganic salt catalpstanaysinclotia potassiurb carbonate

i.c conductj vi of i nargani c ,sal.ts be .
BReSinfRYe, FtasPi ARIER g St Atenalg pahibin P
te@béragees dreatér thbii 560¢C, ANKLI0/RbCER/C,E05 Catallot dXRARKMREDSC

ionic conductivity, the J norgani ¢ salt catalyst may
tsEPERBER N 3 fange HoBr399-3Ws6el with two wires (for

- exanp, esowe %?ﬁgrﬁfmég%{, ﬁ?en?é? gééugﬁ%r#&l{yhrﬁﬁf ﬁesgetalggrﬁﬁa@g%(ﬁ temperature

from eac I hofganic -
of at kehsisine of theFihéigaricissltscandahe DECi températuré ySihe Mdrpaic salt catalyst.

KR bxPIEE IR GMRFRITS Ahie norBaminga) sl qoithd i aqange from
o0, AHRADSE Vén]?e?ﬁufé‘%ﬁ{tﬁéjsa{dﬂ%lggﬁi@tsﬁ‘ilt &%taltylgtsrﬂay be in a range

desired tenperature. Voltage trom Ssource

fequp 20@309 8Cyvindehd BSC tdowpematyrdefithe igliviiba sabsmay bagt least 500 °C
cugrer}t b@geugh wires 162 and 164 is neasured at neter

of @5mostl 000’ C1 66 may be, but is not linited to, a

mul t i AveingFganic salt\@REEha s AT AP %&@Z?S%%gﬁgﬁelﬁéwem 150-

becones | ess honbgeneous (nore nobi
5808613430 WPy o0 300409 NG, andidwes natsindeigvideyornpositiom at these
sanpl e shoul d decrease and Lhe observed current a} )
tm%tugféﬁmgﬁw ¢n qd?]regg‘sjscgz_} ¢ used to catalyze converston ot 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
conduectivity 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

wangiesHé3hd y after heating, cooling, and then h
The difference 20 in ionic conductivities may Eﬁh}ggﬁwﬂ“‘m

Fondlueayity offthe lltdngrmgcr sabtt catal yst :&y?euraﬁy aftribiited i tmﬁlle:@ﬁﬂicfes in the

S eenater rom ori gi nal “shape
ﬁ'@l’éanf as:ag cﬁféﬁ)fs SCORg moby fﬂ%lfggl @@Egﬂﬂﬂ%@f iFpme 1norzgamc salt
chtalysrg chepipes atch lom?teh%kéfure ‘ﬂ'ﬂﬁlll*lﬁf tehifel tre a"i‘whicflr)elop]f: conductivity

heat,i ng, are expected'to be simlar “or
fh%SlﬂS}‘P FPEPORGNs of ﬂm:rlgagamc salt ¢atai§1$ta:hmes does n ot

chang I n o tal odi.nent s,

nor onftddnfed\ig o irpadle Sl iy b Siamis Ay spriving Qle's law: ¥
ofiR, @berd 043 90Ragy, £ {sVasreni2@nPR @s fé"!sﬁfaﬁ@es T@&eé&r&%%c ic conductivity,
tglglCrons as determ ned by passing the inorganic

{ngreanic sait ealyst mayderplaned an 8 quartz, versal WIﬁnM@amres ($@x eixample,

3k T e R BER I P 5 AR o

@ttfcmtm l'iquids and catal yst particles may co-exist

grgtrl x of the_inorganic salt catalyst. The
c at aI %7 sehematic of 3 system ditrmay beaised o measurs, jonic conductivity.

Q®riz \Q:@EfeP I1 58 %}ﬁﬁﬁmgrsﬁx‘ﬁbfey T SS%WO;F]E@ iR ﬁtli'ﬂq]e%v%f@ggﬁsta&d heated

| east
lacrf:@lﬁmﬂﬁtma desitied aempezatate. I0ltage fiom P @fbifed to wire 162
t transforns from

(ﬁlyl?lg hg%tpq?ggr her8s|>u t? anLg Ml}ghc\%%%hysﬁ@g@ 1phép @paspwg at meter 166.
Niewer D56 ingy & tut %a{o@hmiedw a%Bultmetd}or ﬁﬁf’g& As sample

the inorganic salt catalyst Is Incapab 0 n| ng
198 begimgs; lessthomngenestus (mere; m@blbammouadletcom@batlyﬁbccuﬁﬁt% the

! 2004/ 0426 erature at
%ﬁstx‘éﬁy%ﬁe | noigasgllogﬁyzﬁgf%aﬁ%ﬂ% BP “fef’ RiAtimetes; 166 should
ifiapeaset 0 a second formis referred to as the
"def rmation” tenperature. The deformation tenperature

some ehpdimentsy & adesiged @mparaémrnghe lrtoegqgm saltqatalyst may

h
R T S Y —
iponinswnductpiliesmeat nndgaﬂeahai thtedrgstabdtheturdof mﬂ'ﬁlﬁfrg’ddié &alt catalyst

h%?l&ﬁegl hﬁ"gfi F{qﬁ%@%gtﬁ&@g (?'r r'gttafg{rg) t(()}}caﬁ:i&l1 erigat shtaI];]e (second form)
deniokkaBp!t The fhid AAABANViGesS Adr h@@ﬁv?%)iﬁ extp@&k&‘ 885 dilRar or the

or nore rnorganic salts that hav
saiet ¥ thforsof thenipereanigrsels catﬂyet dbes nommngmdltrmmﬁﬁg;r °

f | di f
orbort seselObARR oS the FBH SRl el Fatalseh s BArae e in peange of
lﬂ-mdﬂ)ﬂlnﬁurajxs 2000 RiicfonsRIr 30- 1@@|rﬁ1§ronloas|déte‘f'§|me? bg' daaasmg the

embodi nents, the | norganic salt catalyst is
ingregnisrsalt catelyistthreneita mesh orat;we, the TAP and/ or DSC

t enp n ani .
L SrEFheinc B SO E RO e S P e s0
arifiiAflewn A0& PC DAE thecimpasaicuak catilysOioft am. 8 SRR
or DSC tenperature, | Iyg]UIOd E:or ?elr%%PF%g?tmy icles may

P
Q- %?tggﬂ?ecmgtﬁ'lxtc’fﬂtfa‘f‘ﬁ‘lgﬂg‘ﬁ splt qatalysh (Therchtalyst patticles ey, in some
elﬁ%dlmbﬁts %@Hﬁe%ﬂ%d&?@ﬁ%rt f2 lﬁ.xrgli% E%r l%tq%ﬁg ?fﬂﬁ@%a or at

15 the crude feed. In°some
mes 9 161 ddPa, whenrlgateid ¢o 3 &Impecatnalof&t 1688300 1°0V\osA Inhidat B@G 3¢, such
fromO grans to O

de,f .
g Dm0 6520t Bansgandions k st Gom tia seopedpemo Upon
cobling gftht tncipadic S cakal Pk 120 °(9,rt941§e9£ncffo%eof %rg%lc 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 grans, 0.000001-0.01 grans, or 0.00001-0.001

owemoe36730r gani ¢ salt catal yst per gram of Cr'l‘iﬁ
feed) at the 20 minimum TAP tenperature. In sone | Oo2004/042652

éPmDQIﬂMGtSWhlpbMenongamayaldtrﬁrisfmnw foom tiet fretifonate a4s&@md form is

agln of th in the
FREPEAR & 8 eloap RIS ¥, 06 Rffrwbon Srpsanutemay be
ttrfperatuf/ranSPEEA §1H§]'e'iﬁﬁpé?§tuf€3 thicehsid eﬂ%dfrﬁ%tg ‘ﬁl.eaﬂdrﬁaes of the
Qrder .of the i norc}lanl c salt particles m
daqreganie salt catelystseilvdeform yadengravity or mssumupoaﬂreas@to a deformation

u of. the inorgani c 25 sal
AR GOTR Sl ey 8 it b et
salts. tiarsegte fitbotlintent) af ir@ganke SOt Pt HEBudEBYwdBr more inorganic
In an inorganic salt catal yst that contalns

d
esg%fgg‘tlgwa diésaentdgformation: tesperatures mEhe dcfemqwnaempmmre of the
|
RREE it ol ert 3 S i pie B RS feaperatures of

thmndwnimhjmﬁgahmm salter dered i norganic salt atons,
e, Door eak may be relatively broad or

t he SDS‘E) e of t g

t he @;hpp&-ptsb e Mg@mc saficagplys ivhigiad ppd/phsemiliquid at, or
db&R] HR'T ' t f

07 a0 0l B i o
Fetalystan adiquisl ar acmtmaliquid anthy ririntumk @A Poeidor OSORApeRgure. At or

ared X=J di ffract| on spectrum t aken
AR SRR i TR ahiio) DS et Asdish Remigiod inpsganic sal

caalyganixed sathith@ ERAE feedndyN fh Qi)hﬁ E’dd‘ufngﬁ\%t fbﬂﬂ aseparate phase from
E%ect rum t aken at tenperafures above 5

feed. pinsamerembiodimertis tipoliquih onsemiliquit hmrgamayalﬁ@atalyst has

U8 SO ORET HTRREABAE Yo LA PR M0

gramayor GOIF1I-Q¢ tgrams PRihbgaRic 84lt E:ah@lyb%!r ifaf crhﬂ'@fega rcls
hi bi § relatlvely narr ow eas at t

sal t X
g‘éﬁ‘&“@éﬁﬂ&%ﬁﬁ%ﬁ d (fopexamnlé.fepre 0 gmms @nﬁs reppmise0. 000001-0.01

- i oL nin i G A S SRR

g&mmnnnTABeerﬁpﬂdturm addi ti on to I imti ng and/ or
cts. The total product

|nh|bt|% tion of by-p (ﬂ
conpo rF“ﬁWga mERS Popder ’F'§3Y factippmetlipds gre used to determine the
%@Elﬁ& b e at&h?fﬂ e :no@éma#tcc%talﬁ'i R phpy cﬁ'ﬁh# Ber ggcftk in the x-ray

hese conpounds nak e conpositions o
jpeeiaue mayrhe m@retqncdnarwhd eiatblel oeddr)od tleciacizanicgals psmcles may be

tacti ndi tions conbi nati Qn
LS, Bt 8 IR P PR repreotn: dilrep cRimeaunge pbingnorganic
s@h@duaqtst Vintgowder\Rray didftaddios dihe 'D%ﬁ ﬂéQ]k fhay B8 tn‘?d?ﬂtored and the spacing
Conparison of the MCR content var i ous crudes may
belwesH aernEimgy e eglimatadhk banagegdnio salt na;alwsuthmmmstmghly ordered

E&%E‘uﬁ le?atoglgwt%ﬁ%g?&‘ g‘fre jgéeu § {\%%aélva@d}agowe g:@g gxiqrg%nc salt
catalyfso(fm mlqw@,ambﬂwc@eowcﬁtmya) m&&ﬁﬂhmndeﬁﬂy ordered
rans K}El%am of crude. D sadvantaged

‘E‘?’&E‘BE S%W)‘PE‘&# the Shﬁi’@@f woPtakmay b relalls'elatbrdnmthe Dogi peak
riayOR: ABsEHE T8 deldriRifRaF t}ﬁrd?iyrdﬁ?efr of irs gvan Cé%z%gés ciuq'ing

some enbodi ments, the residue com
heatinge an xday dd‘fra@rbncspemhnn ofthe &iwﬁinl@iwlﬂ d&ﬂaly'f’st RS Hel tilen before
N £i0 be .at. nost J,ﬂg at nost 0.05 grans,

E? mﬂggﬁpared with & x-ray difffaction spectrum taken after heating, ‘The Dyp)
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 Dy, 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

ﬁ,%sj d/ or coke deposited on the catal yst i§
rané’gyf‘r‘”% 0.0001-0. 1 20 grams. 0.001-0.05 grarkeV/isRos0ees:

diffehktiOn OFecgumken 41 terap@Raterdsddlovesd SC. uddilionaliy tysk-rays

(ﬁﬁ%sgt,anti ally free_of residue and/or coke. In certain
Hpneeitern of Birindividyg! ingiganicisgly may gxpibigplahyely sarrow Door peaks
a&‘[&"’l t 0.015 granms, at nost 0.01 grans, at

ﬁlr%rt)&lls‘;{'5 .O%)%}ﬁ%rflgprr% or at nost 0.003 grans of coke is

f or meClompaating canditibnemayl be pordoblled suchothatathe kotal product demposition

5 b 5648 S SR 5L b S5 i
A HhibifiRy Wihatich 8F b}é—?r drii’lcﬁ. qgi@ Rdthl %fo@ﬁct @Sﬂﬁﬁoﬁﬁﬁx‘é fikludes, but is

residue produced by heating the crude feed int
et digdted do,glaradfing blefins,promatadsy et mixdures therdof Aheservompohinds make

a catal ysSt. US| th S contacting ,condi t.i gns. ,The

B BpPStets it e rRRU a5 Doy ARG ERAleyfRRarobh Bases.
embodTsflisng dontdetihf éndifdéHs in @6@Binafion Wit ehd &R4lystdescribed herein
| east 0.5 grans, at |east 0.7 grans, at |east 0.8

rgevproduesya tatal prasuct with lovay teancpredieed cake eontend. Cemparispn of the

ver I j .
ER' Gl of o g g G Shudsy ¥E0E Ak e U6 Bt gnency o
forr dokdd rEndegaAmpR| a grudewath LMORecdn®ad of 0.1 goamsloL PR per gram of
during contacting. Conversign of the crude feed to a

cndrgwonld g gxpecifdita farm mog ¢ake thana erude witb e MGR conggnppf 0.001

i —_— r t
RS of MRtk grbf of Ofce! SRR crftlc Wficalihate MIER contents of
atleastnh0S graosmif MER pee gtarmeafi disadivamtaged F8deND 2005/ 063675

PCT/ US2004/ 042652 refinery. In certain enbodi nents.
Tor JRanmeemEpdnti i rogve cantens and/Gt i€ ToREn FbpSitpd on the
cdtalyse duﬁﬁlg ARattidh l%liitoﬁrrﬁéssbe #AmdPehH é?arﬁé”, a9 h3B0.09 brafds, or at most

most 0.01 grans o e crude feed i's converted to
G@hgreoys dé residvie antiipd eoksapen gram of eatalpste Ie pestain pmhediments, the

S8R ot b B 3B gerdaleih die Rl TR 1n B ePR 0001-0.1

gaels, ACBU1omOS gixgds, 6F 01-0[03cdradls. fresethe emirdielents,Cised catalyst is
Controlling a contacting zone tenperature, rate of ..
subsiantially dtpeof swidueand/op fokentla certyp smbefimangsacontagting conditions

t of d ' i
O BT o SRR BFS R SO 1005 grams. o
at ewst 0.003 pranmsefabky BSormied e granesbaddapmnotisct. Contactihg atrude feed

. [ h I ng. b .
A 1 R by SPTNGS SRR AOnaI GRS Biotetes TRgued guantin of
°§Ff‘ hiBoraeia e relanr%tt? gﬁﬁygﬁ? BP&fketag?/o? MRt trSlicE P BE hidling the

ute the anmount o /drogen and/or renove excess
cmadet feéd imrthe heesomaiofia réfiming catayst] or indheabsemeedifizmatadyst, using the
t he ten&eratu in the contacting zone may be

SEORCPYE Wcogaﬁiﬁ“?'hat a tenperature in the contacting

zone The cBhtactiktOochditRns %?«cve/ A8Eblied id RAREABddiRents, Sich that, per
In certain enbodi nents, the contacting tenperature is

granof etude deeduatteashBS arares, bbleast it Agramsgatdenst 0.8 grams, or at least 0.9

SR e P T ] TR o0 05
2edrhe @1.6¥0.9tggams) ior OFY0.B & thebde prfdukt feelgfith obErudfeed is

C bel ow t he m ni num TAP tenperature and/or the mnimum
prestuced dyanggaptasting.oConversion 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 C, 380 C, or 390 C during
Lon period when the mni mum TAP t enpepathisSons/os2652

Jsfﬁ@fs; m ni mrum DSC tenperature is 400 C I?e }tnther f

refivieoyli Inevettsin dnitivdimenta,gier B efqradefead et maostb atgrmh‘s @tmost 0.1
such that t is at, or a

er at
e st O atmsomanest 5 Rt of AUmeS et @tthe crude feed is
cbﬂg?ﬁﬁ@é Hérco d&h ?%l@ﬁ%é‘carﬁd?ﬁ HP R LB IREf&HW B 0.2 grams,
may be controll to be 450 C, 500 C, or 550 C during
010081 {0 giiaimsn0. Q@HOM grhres, or 90 1160.63 gramstimonaepdensable e

nd/o 25 i ni mu turels 450 C.
EgiRERbof S R OL MRS K G PIOBHA at ur o based on

cat algsgtroiling atdi‘:ﬂ'&@ﬁﬁ% poRSempétaire, ¢k AF ¥ide B flow, rate of total
tenperatures may yield inproved crude pr oduct

pmcblptaf?w,er@te and{sis amwunt of catabyst faedr orcopmbinasions) therepd.cmay be
p?%lﬁ%ﬁdqg ﬁ?atlI%tl?ﬂncc!)egﬁ?i%??tgo#stgﬁlﬁg@g{g?se rifi%l?}gg ﬁn%%dlments control of

tie e mgeraRiRe tn the REntabdigame tayedetpetfoitaed/ by clanginipea ﬂow of a gaseous
conditioned prior to 30 addition qof the crude feed

VW OgerEOUSeRA Qraners gas thiough th qonieling Zengyto dilie the ameunt of
h
yd g&?and%ﬁ%ﬁ%ecag{;ﬁygat Bolifife fcﬁﬁgcmﬁgzg,getl oning the

ofgani ¢ sa may 1 nc I'ng the
i nor areme smbddiamhsl thetterhperatufd inghe ¢nquting zonemay betontrolled

I t 100 C, at .| t 300 C, at | t
speluiBet %@@perat@ﬁ in thecpoiagng wgﬂwe?a\??afeg%ﬁaem ﬁ?&iﬂea temperature
“Wt qmeé&mh%nﬂmaﬁﬁaﬁsd thet &m&%ﬁﬁg té'itﬁ:e?eftux@tls emtou%é Qudh thattthe

C, or at ITDS C In'certain
cmaairrgeme erRETAtwsAe Mmmzﬁ EﬁmrmmbadiPrteansraturh end/or the minimum

LA s RSB SRG g, ot

°Chﬁrbvmelneianﬁ@na‘m&ﬁ{ﬁérdt&€mﬁwai theniniinén T8 empefatife. For -
25-240 C, 30-200 C, or 50-90 C. The conditi oni

ckampler iatone smbadiynant theieqnigating sempsyatyes rembwmgm%ﬁ tebe 370 °C,
t

S G R FIBREp e U Sh i KB PAB b Bur andrr

niigincieh B90 regpefat@iDRI0 °C.enper at ures obtai ned from

heat/cool transitions obtai ned by heatjng a
the I ﬁ@ﬁggﬁm&%@smsa aﬁa'P@%ttllngﬁng?’ﬁ“ée B C%a'ggl? SgCEﬁ@?the

h t I
Bt ATl br Bhove e AANRETAR 1&fibiralift Bk the Uty AIDSLY
teraperatien Roe mnpltmesonthtamg tempq:retum may be semrbllad it be 450 °C,

St Stcrmast L dartneghs Eacto Peropniied mitmepr 8P Kepsratgpe andior
nghi)ﬁ‘ilﬂﬁ e3d Reipakure id 450098 @&{tﬁilhx@ 16 H&ﬁtactﬂ@’teﬁﬁeféﬁﬁé Babed on

y changing a rate of tot anégroduct renoval” from a
catalyStaEAP mgnlmmwes laud/ op satalystd )SQ tampeaasineg meyryagld improved crude

Bl B ERE SURRBH R L I SRmPbERGEe oSBT cRRR R pgorens

nbAebRRBbdWle PAsSBAHAtON, bEtMbiNARidnS thedfNi ti al pressure
may i ncrease contacting tinme, may increase a yield of

a cr Imeertpin gnb@d;mpntsméy ingrganiceall qatdysit g deicepdigiened prior to
aﬁ%q&‘? gfsﬁlle c Iﬁ%ﬁﬁ? ch'mog n?efn %oﬂ{iﬁg}fﬁ% nfaapf take %1ace in the
Iven nmass OW fa crude en:sour ,

pm’semyofﬂiet cudefesthi Gandidosing thetihe:ganic edlf eadlyst thacinelide teating

t act ti f th de feed with th t al
t}?%gaor%g%llag c!ﬁgﬁgt toa rstetegl;)gra&lre gtg at lggst 100 °Ce at feast 3’63t°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 VGO relative to the amounts of
Resmtoe3keay osene, naphtha, and VGO produced at r
contacting 20 tines. Increasing the contacting fﬁ%gg)pmuﬁsz
enakodiments, the bwogznid salttdaellxsoistnlgaledm@a txe;mfem’a%e iﬁla&ﬁrége ftrom 150-

Q er raon er .o e crude product.
00 0800 B 2P0 e S e orod tmgeiarine in range
fréeh @B1240CCE S0208 €T Gfr SO, CReRRAU AR EmbéfirdsHisy be?

S, e

hi gher APl gravity). In some enbodi me
taminedibygletasmaning somic ennduttivityhaenyarementsrat diffierentRemnperatures. In

act | /
sGihe S Rlfernd, MenGiRBNAE terl RS Rt e Hiieripe o DS,
terhperaniesribtaihedfysth d@ercooh ahnsitivis obtafiRdits et ating élﬁ:?&)o‘ri]iﬁg the
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re6it i1 RigRBDWStLHE Rk Sentdpe B 'Hi
the i norggani c salt caa%al ?/gjtmﬁrgarbll)gﬁ%l ﬁ"ég‘g?‘é@gﬁg%w&?& er API
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. enbodi nents that i nclude contact of the crude feed

ingjepse the amapet afhydrogen that thecaudsfecdhuptakes g proiduce thieterude product,
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. . i t S
SRUESBEIED S Gt st o
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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

60




10

15

20

25

30

- SVneeaishi

50 greater, at |least 10% greater, or at |east 15% or
at nost 100% greater than a volune of crude product
WPsidspehshd om a thermal process at STP. The tot
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legsy) 1t0%:altealeysan' ahhdSt rle%s, oval mostu 8% greater than a volume of

offt pRidhe BRI p el Pl e 3l 5P e tfa Tbire St erude produc
pm&mﬁﬁaﬁﬁx oDthe Nasdd/ fsédWith Wlﬁb@hw saly Bétﬁl@@ﬁxﬁé’y B¢ #d&ast 110
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vPERpE Yalume g i caulgeed atsihPz Ghhelioogase lowommms believed to be

dROf P8R rdas thdénsﬁ)g eL R QUGLiP IE gke&%l ?ghaqugfybﬁﬁqsed by

IS mnl ma Int presence o eam -hydr

hmrogftrmapnaﬁﬂ}b@rudelfgat hydrocarbons to produce a
as, may i nclude an

| /
i Ir@?@a%e%“h ?’gﬁta’?aa%%? E?gé VIR, JIvE BT @EgridmEecd, at least 0,02
giinfaxatdeast 8103l Mﬁs,"op atr l@é’s‘ib'l Qﬁf 5\.5 fur, anll7bg féastt(ﬂﬁ)lﬁgms of

i nclude fromoO es or
NI(VYdE@g santaetad mthcadr)idmgemsomlcdm theprevence affan ie@ghniv galt catalyst

| at ly | t of
“H S S R BaFon  ronoxi de. For ¢
ex anﬁll @md asbodihes Qhegﬁnoﬁgfaﬁi'é’ssaﬁ“caﬂalfgmanh:ﬁé%ge.‘}éfa*?egf1 at least
grans of carbo

per.. gram of g?as an | ess t han
PHEbi by &erpeyal gf ang @ng@s:ompheerns that cbquhmnete an/cataimtal n
Cél?gl’é‘ﬂﬁﬁﬁl élgﬁ%%gta%gbgt] hSZEUI%QFS nj Eg or Mixtures

thhneqﬂl Shifide mmmmml bmemaved f26mYREeEked mgm& s AYst by
dsmthg % gctln zone 3/

contac ing steam and carbon dioxide with the used catalyst to produce hydrogen sulfide.

Nitrogen contaminants may be removed by contacting the used inorganic salt catalyst with

steam to produce ammonia. Coke contaminants may be removed from the used inorganic
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and/ or nickel) fromthe used catalyst and/or solids.

TWe 2esab3¢mat al yst and/ or solids nay be treated '
general Iy known netal 20 separation techniques, L@(#gszoomuﬁsz

oY ﬁp!lablst Iecantavting ¢hecused aorgardatdl@tal gol Witk steam and/or methane to
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Sg\y:ﬁératﬁﬁ fint B nfiRitd &flsed 1&9&&?&%’1&%&?}%" %4 fegﬂﬁa'ﬁcé-ﬁdesfeeed

forth below. 25 Exanple Preparation o
SuI f i dB cestain epbodiments, a:eusuuref oftised: atosganiat salg(Sor exam Ie,

ORI A8 RO S S phier Wm 10;),

aiaraacmd Bﬁﬂe\f@édafndld? résidu® And R ColRARhF be %Q?dr’)‘fg:aatg Eﬁture in a range

&gl ed at 200 Cto forman iron oxi
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20 4/ 042652 di at lid dded
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wﬁtpé foRgNampie, geratey thanbS-Dé@lgmms;g)r igreaten tleanv’®-0.9 grams of water per

0 Iy heated to 300 C and maintained at 300 C
&?Tﬁg@ Thé sol vent/catal yst nixture was cooled to’

beI ovinSoR@n{bodiiferits) ehesuell 'éﬁt'al%@ﬁmﬂ%r%bb{&t g“iﬁ@coqtactmg zone may
E @ed fromthe m xture. The sul furized cat

Pé?@deweﬁﬁlﬂ (forsxpmple; ﬂar@dwyamh&w niclctdy fram thzr wped catalyst

S bl S, B

scmraunqxsteclwaeuespmﬁmﬂemeaﬁagschamcah@eamg dndrdr dafiriesteth.
a 40-nesh sieve. The resulting K-Fe sul fi de catal yst
was anal yzed using x-ray diffraction 10 techni ques.

From anal ysis of the x-rayy] ﬁlon spectrum it
was determ ned that the ncluded troilite

(Fe S)Noq(hxpgmgmxﬁmgbs @K%S@)ttprfpemthmk,l tbstlngzﬁ' @aﬂaf(y@ﬁ and systems
etite ea
vgﬁs%gﬁg{léﬁéwtq%mg Fgﬂdlﬂ?%%’? seidorth E‘S‘)‘é(x anpl eIO pyrite,

Fia 1aP ﬁbﬁ of ¥ dif
ot sl of 3PS Guthi ) LERE s s
F‘iﬁ’ d’é’ﬁos&ﬂla& ID‘PD gramspf ion mmieaiFezé)g) drfl 380FeofSrotdssien
t| rred tank eactor
cg‘ggﬁ%% 2{1313 4@? %ga%%mrf E-l Bh*zg@ ofm, g wetnagte o I hiiweh paste was
dngcl 31300 °Q) tetfofne el irpn bmde@,oasmﬂnecma% nfikiurd!eThe RO T

Ha)e ther couples located in the reactor interior,
O/ PStaSHUPCAMODEE mixtise Mg ealeinehastSOP °6i e forin aniizon

oﬁbl@/ﬁbﬁ%lﬁxﬂrcgfb@gate Thfulfe F?B? gl'l '89@)%5?&{9? LYt %gte mixture was

graits) prepared as descr
reacted w1th hydrogen to form a reduced intermediate solid that included iron metal.

Hydrogen addition was performed over 48 hours at 450 °C and 1 1.5-12.2 MPa (1665-1765

psi). The intermediate solid was passed through a 40-mesh sieve with minimal force.
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8, 000 NnB/nB8 (50,000 SCFB) into the reactor and m xed

wid Boosjokispen (LI oydm nster region of Canada). T
bitumen entered the reactor through the bottonEEW@F"o"m‘msz
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F%‘g‘&e Wd%’oéﬁﬁt%i!ﬂ&mw phthe ke Fe sulfidy satalyst. srhed<-FeagHide catalyst was
j . 430 C. Contacti
by S AE LAl b AERGEEL Yhoth bl st br oduced

a t ot Bhe Esulting K-Fa sulfide éﬂalmtafiastdmﬁlytz&iiﬁi% x84y HifBRktion
ffluent _vapor exited the vessel

T
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Rabe Sulfide Catalvist. 14,600 whipontinuansiyestirred ltank reautstt (composed of 316 .
Ve, idLc and t her,eafter
SRSt MR 05 AR5 cnt o, e
theratueouplesslocdibd irt the adactor detersdr, hitCa SKMEArvEET 255AH datmdgtgr six-
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b}? usgonigRIéondensabl e hydrocarbon gases. In the

1M, K f ] f. de. f
Formm g Jelfide BnaTR: (1103 Hrald) BSfar ! 0B Bxpble 1 was
chrrgaditat téla mcac:dng Hydrt;gﬁn gdaewaamleeréw:d BﬂI&gMﬂﬁgﬁ Sf:@;solo SCFB) into
ce .this 0 e, sunmarized in Table 1 in
B RGP En el B Bl manstermion of Garade). e bitgnen
enfeled] (B AABloR i E bak&iR _iﬁ!d‘ﬁ&@ Bgrt #f for l@{;\:ﬁ‘(##g/c%de feed

crude feed with hydrogen in 't resence
MiKEF | Pudng eredction rdn prziodatf 4B§ bours chydragtn gas and erudé feed were

i 4 LN nal 1 I ant ' f ke.
B BiSEHy P Bio B Pt i B P Bt remosted thpgnghehe
efflugmi vhpot péruoEthatredold?. @G REd Vhs PRRISE 2Qatd 08 B?.p%{lg'{tg maintain the

ngn-.condensabl e hydrocarbon gases per gramo
%ﬁsmq!qufblew 3¢ B ppnfithgyrencter yalume: 4 3 milliculieX’Cs gamma ray

sGUREE St : : %7\/\10 ' Table 1.to .
FRES &ita Sq@iurh RS ARG perdcio i dood o megiiheing il leve in
thegexitdsl e to see that the conbination of the

s. and the catal yst produced a

cont gl Eﬁﬂ conditio
I ovve{r U PR 835 m‘%ch\‘é] VasePiactad withithe gatelysbgt antayerage internal
robTEMebpt it 01530 TeRn AR OVIE OGRL SUONAE REATRRRe catalys

i ncluded C2, C3, and ocar
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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hydrocarbons listed in Table 2 (20.5 grans), the
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(1,000 °F) at 0.101 MPa, The hydrocarbons that had a boiling range distribution below
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: bﬂ‘ﬂlﬁe Priaeragudéd ﬂ'omléﬂgse al%'llh&'y e Ofﬁ‘éc?#o}ﬂ %H él?(% eperaduct had an

I ncreased Ratio of Gaséous gen to
eaatippeansant of atdeast .4f granis ofardmdecpér@rar bfdiRskly € Wer e

h h f
hyar onBacruds PR eay S s eE%qgieﬁ%"’“ Coprtiowof the
SCEBprodilétdndfu f
grepzrroed ag d%?cdr;l&ggﬂé&sl ﬂ@gﬁfp@%m?a& was C ar S&géqt Offl thleastOS

r@ﬁ'&f’gﬁmﬂﬁt‘%ﬁ?ftgrwoé‘qu(ﬂe crude p'roduct produced from

i‘érﬁg%ﬁ !Q

M @dKife suﬁimz&yﬁ wa$ pﬁp&éﬂebry ncgl’rgﬁhthg j?_()%@% gf‘fron o>§]1de and 173

B8 s ieesbonsievith fiad E%‘Sﬂéﬁq@% VGO0 8 Wbt pasté, B wet
ﬁab@%ﬂs']ﬁod&?&eﬁ% JeSLHERt le tl hio} (}Cr#nutb rg?%lfﬁl# soqld The

Exanpl e 2. The APl gravi
lpfaa@ph@tg Sblgﬂ WES(BE:jsptthtMougg alcmgmeﬂt diar wlllnenﬁmnagfér:]% L y
of t r.u u produced in Example 2. A I gher
AP Hsgvﬁ“{%??}“ﬁ%’faé%@%% ‘F?? H}tsf%dt?émol% Was maixed yrdrelemental sulfur in
tb@ﬁﬂselﬁbemflﬁhﬁzﬂrd@ﬁfb%n%lﬁgtﬂc ﬁi? dﬁn Eﬁuﬁﬁ%ﬁ%f;%ﬁpﬁere the

crude feed, the TMS catalys
intramsdiate SOIIdZ‘GaWWMHBpr@l&nemH&ulﬁlﬂ p¥dced ha §8ated carbon

stk (f)}lﬁjxaerc ﬁéa%cy 1.’%)t4!00a’f(2t ahd gl%%ntgnedn at 4%8 Brfgrs leplglg. Qllthetsglefunzet:l

catalyst was recovered from the carbon steel reactor as a solid. The potassium-iron sulfide

catalyst was crushed to a powder using a mortar and pestle such that the resulting catalyst

powder passed through a 40-mesh sieve,
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crude feed and hydrogen, included K3Fei 0oSi 4. Exanple
5. TAP Testing of a KjCQO/Rp2Cg /Cs2C38 Catal yst and

‘%(3800%936% dual Inorganic Salts. In all TAP te%b*rﬂﬁzoo@mzesz

sanpl e was heated in a reactor of a TAP system

f r omThe esBultRiERRAARLUAEIrdiRSul fide ¢atalph GvaS anhlyzed Wiy Okaydiffraction
C per mnute. Emtted 25 Yﬁkﬁ vapor and, carbon
tashbiabere Eyam anabysisialihe cHgn RperHuE, ¥yasdetsmminsd that the

S ORe B 5 VAR R P ARt e

pgfaeﬁﬁmrlrdrfwﬁdh ot isoml dxddef speciesniveteatbt detettod using xmap dxffrdcuon
a current inflection of 0.01 volts for emtted water
tgchgiguehe i norganic salt catalyst at 360 C. The nini mum

E%pﬁp 4l :_E‘It;ﬂﬁfc‘i”of'ﬁ %;Wﬂg F%ﬁg With ﬁﬂﬁgﬁéﬂﬁazﬂ the Presence of a

¥ Iﬁdﬂf&tal sk & ad IncreasedRatishefcGaseousp Hydvogent to €rrude Feed.

b e b O Y,
thet %ﬁ& Hf E¥c[roﬂ—en) gas tpéﬁme FeellGRasABD 0D Mmke (1000005 CFB). The K-

val ues heion currents for emtted water and COP

Fbrsu}ﬁd@@amswosﬂ ge38); praparrdigs dewaibed msEzemplp 8, was charged to the
?rganl c salt catalyst. Sharp inflections for emtted
Wt%r and C02 fromthe inorganic salt catalyst occurs

at 3 @Qoﬁémésrbf CRNEriaé prodfctipiedué2LEB MR RGRRNGDH A€EBmmarized in
cataly ot assi um car bonate and _cesiumcarb
g gv%@ produced in

Table lnmrFl@e and imTeble 31ip EHS. [0-fThecvsighiperaentage o

OBl Bl ARG EPLB) gyl Brample . T

WelEHOPE e @B 6 (IRMIGRe paidatedin Exdmptentisrlessakart thatveight percentage of
lt_catal d

ditiiarapduceaan ERamele 2e cive AP RAY Shine SRREBrodar roduesg in

égéga wﬁiswwwhﬁme%%rmwﬁhé Bhulis p rﬁ&ﬁ{?yw&d lp@szampne 2. A

Ing o noreanic Salt Catal yst a Individ

higler g@higravit iglitates hydnocarton®Sdtht akighergarhen ngmbgr ygmr@duced.

was hegated to 5 10 I
Fr om /A conipg) it g cFpaetef @y Pies Gl i rfhctor S ftlyzed.
HrhRRhiBA4Igsls, fth@tfhﬁh&d RetabQflfide @italgst] #ftee beihg 10tHe presence of the
mn using a ‘di fferential scanni ng cal ori neter (DSC)

cm\;tteﬂeed mwrommh@@%&mm% Per ki n- El ner (Norvval k,

Tho anchSaﬂ h%llﬂh@\&sﬁﬂi@ta mbengﬁntplmt heaiedamhi 11aa¢te|dofa1 TAP
roa eat transition between 219 C and

syptemdiome resfm temperaimsdR AT Gl © 1080 §eﬂt\M§te?§ é6 58 PFR Eﬂ%‘ft%aEmltted
uafl}gr%pcgre%d csart;o@nd%gélgé;gasﬁﬂér\é ?nd’n‘@t%re‘fiadsﬁge?rtrﬁﬂ %)Q?tﬁ?neter of the TAP

nnin
sgste@r der was determ ned to start at the m ni num DSC

tenperature of 219 C. _In contrast to these result no

def i rihedlat i RCEN G2 On satalrptsuppartsd s plpmina shayemhi curgent
1{@% fi‘ﬁ’ gﬁa{gimﬁﬂsﬁg%rﬁgteg‘gé%ﬁg Qididd drd@@ Qurent inflection of
0.01 volts for emitted water from the inorganic salt catalyst at 360 °C. The minimum TAP
temperature was 360 °C, as determined by plotting the log 10 of the ion current versus
temperature. FIG. 11 is a graphical representation of log 10 plots of ion current of emitted
gases from the K;CO3/Rb,CO3/Cs;CO; catalyst (“log (1)) versus temperature (“T7).

Curves 168 and 170 are log 10 values for the ion currents for emitted water and CO; from
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heating cycle shows that the Li2C03/ Na2C03/ K2CO3
m xture exhi bited a sharp heat transition between 390

“&%"%86&9#1: The m dpoint of the tenperature rapggdaia/nazes2
: e

area under heat transition curve was
the dherghuit salt tanalpet. Sha idfedtions frrremjttedwat®thandB0; from the inorganic

Sqliﬁegi Hni ng of ‘%iol'ty is determned to start at the
ture of 390 C. The sharp heat
tr anﬁi édn st' td ﬁiecﬂ}c%(fﬁbﬁ(mﬁcm ahtalyst) pORSSNAQdfbonate and

m xture o l oni c Conduct|V|ty

céEEum cargomafte hard mmdgemabde satrent @xflegtions & 36P “rfor both emitted water
d|V|d Inorgamc Salt Relative to K2CO3. Al

aq oGy 1%‘§ conducted by placing 3.81 cm (1.5 inches)

of 1t iR buREAAM ificreaelin emfittddyszb Forahe KREOL/MB,COLT3)CO; catalyst
inorganic salts in a quartz 30 vessel with plati num

dmloms@ppe thagiinogganiesedi-eatalysts samased Al Borrrmongstitferent inorganic
d Jh
SRR it diddered Hah fud (haftidUyl purk cpitoRBESalsT7E W 108
EQB@%Q rBBC Tésﬁhkloll @n rmsr@hw SalfiQatalystfand Ihdividwed Inevgzanic
current was neasured USIPH]OBC .

mrmmese testigg, a/\w me@smpbawéep@#ﬁwé%&ﬁm%w per min,
fy o

oEHS SR AD B ST i B PaEh ol v

D3C) Model
ST B85 1 i TRl g Lammmg il TS Mo

Dsm,anmaﬁamd by PefBan@Edmw (Noawalﬁ Comrction Ry / Cs2C03

SN e T

s&@@ lsiSks hathe sAD fexrufelSBRfiel Wryad HeaQriritionebeiwekn 219 °C and

bits relatively |large stable resistance rel ative
260 °‘K-2mrr(1d1umnteofﬂ1em;npatamre Fange 2183288 °Cn The pggagmder heat

IR T

dRBAlet whi QelcaRited fOdtiveat tHe hiinighure BPSOgmperhhee of 219 °C.
K2CO8/ Rb2CO3/ Cs2CO8 cat al

L 2ChBroasERbEOE s Rods il Beap dransitins yepe observed for cesium
%ﬁ%/ K2CCB/ Rb2C08/ CS2CAB cat al yst (see curves 176,

and 180) show a sharp decrease in resistivity
rel aDS(eaﬂabysi@ﬁiﬁnﬁdturt eﬁpecazuweﬂoanmad Kz(a@edmmrmthe second

350-500 C, A t |
heptieccaleshons Ihag herlane Oy Nk GeReCsdy it Pt sharp heat
2REHibE Btvetn imf o) J(ﬁg@: tPhd RRIPOirt 85 HRTEBHSEEr Angd®as 385 °C.

Inorganic salt catalyst. The data fromFI G 12

Tte ameasindert heat inatsmdwuwﬁ)wg@ﬂl%ﬂ?é@d to keatl 82 Jeules per gram. The

bgnping ot g & Tierpd e S oo DSCifipda® di390 °C.
'I%e 9]‘1 Ihe &atankiGioh RRdeHiestd @Bs@ﬁndl%olﬁidg%ﬁedu% mixture of salts.
; / KZCGSI ZCGS/ CsZ czital st r eS| st anc

éﬁlg(\’r;afs %ofuﬂc'té?l B}fplacmg 3.81

chﬁd 18 inVEesy of tﬁE (ﬁ@gﬁrﬁs beld caitaiﬂ;t'.( GIUthv ‘mcﬂﬂdﬂél Zl)organs sats in a quartz

rature during heating of
VRasEHh RIAGONRYS SO0 @@e@@%ﬁéﬁweach Ather buhimmprse in the

sﬁﬁ'ﬂ*?%@%é%@ﬁ%ﬁ%ﬁ%ﬁéﬁ*?%8“523’838‘3% ke
220,060 ahmscurr€nt rsitib@4esigorm Thegnyffletfummbce was heated to 600 °C and the

current was measured using a microammeter.
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Na2CO3/ K2COB8/ Rb2CO3/ Cs2COB cat al yst resi stance
relative to K2C03 resi stance versus tenperature

t| ng of the inorganic salt catalyst
"ﬁ‘!%’éﬂ%%i b From 600 C Lo 38 55 G Tho fon ¢ PCTRISH00406S?

Klg gg&lﬁ IKl\ZB é‘g/ggi) Zliigczg /rdgé’seﬂthﬁﬁh of log plots of the samplg resistance relative
( X i ncrease

tQ ROtasS| R carboRat@ resisiange é %@ iia??@? ﬁ vgKsu$ [imnsFatege{al ). Curves

2‘2‘219@ 127/ aﬁﬁzi%e%ﬁ gggs oPI@%@d)}’r%E ?taﬁieo BabBsistance,

ffetenée I'n1onic co tivities o € 1 norganic
IG@D&/RbaﬁGb/@ﬁC(dwauaigsttésatmfce;lstCﬁdeC@g’R&’mGOy@smﬂg catalyst

N T

u pon cgqu#un,g 1tmfexh;;]ﬁtsr+efat&élgxﬁgaaaa§ résifarlcE et (OILBI0; (curve

re any heati ng . Fl ow Propert
1‘125)911 mrgpem:itumﬁ in nwxgarlmetw@BBOQQB 8Cy & stahle Ieszstwu iggtes an

ﬁfﬁe@r Of é\rﬁg QS%PO(%MR%I%OC‘:’% ap gl‘%%}t grt eadwf}}?r §ur1ng heating.

The! wm;g@ dafal OYK,EOHRBLCOFC el
N6 OpeRICD, %2%%5?10%36% EPCTIyUgZUE)%%aO4%52

flow roperties of 68
eO Ko @Dy R COHEs et oiahst fagm BIVEY 176,117 8chndrd B0hhasy pharp

{ | o
A4 R e SR P TR Rl A <
déaeasa if fesitisitg peneralfy indichngs tHancurfomt flastwastdeected during application
i.ndi vi dual carbonate salts were, free f| ovm,ng EowpersF
of ¥eltage iy the wires embeddedyinithe inorganic salt catalyst. The data from FIG. 12

oBRGERA R [ PR, PSR Al TR o

irfolnganil s}ﬂts anhaipetdnees anerangnftomi ﬁﬂsﬁDOEﬁhnpl es 9 - 10:

pr os Effdcl? 1P EPRORALRSER AT PHOLRIT 06t and St eam

.NEE@OQRECGWR‘B&C@Q’@ gg@tggreatawl res888 ?élé’cive% RGEdHr&iddRe (“log (r

used I n except where vari ations are
Kd€€s)?) baaus tem@axatm (“R). 260rvm_1 8Rias 2 plat 6f/a @tivay

NS OB BEAEO LB, ABRAR el Ay EE T Ko s SRR curve

1mz;cmsus drhtufe @irinaHdatiny GQfe NegC 04/ G00PRbCOHICHET eatalyst.

Eurotherm control | er caEZbI e of nmaintaini n% t he

Aéi?( b@qtqmgethe N2:C05KeCO B GRH et Ox catadysy was caolgd o joamet
t«{ﬁﬁ;e ! nt%%oalzj‘l ﬁﬁéﬂﬁerd leQlin réondu?&ﬁutﬁ%bﬁ'ﬁtugobhweqrﬂq ifa it%rplot of

orels er nter tenperature. Pri
NagC@ﬁfKtzCOQ’Rbﬁ(D@yC@z}E@fcatdmgt estsemiavedativeds K06y Iresﬁm;hce versus
with glass cloth. Addifion Ves ddition v o
tqmapegaipre mgbsatg}sen Aheorespis tﬁaﬁé&vstv%@%gﬂﬂgmg'eg o 600°C to
2§agi Wﬁ@%rﬁﬁ: Ecé/ha ctiv §fahé Féiineﬁ@@Na ?@9%@0}/@5&@3 catalyst

gas contr a pressure r devi c
mchascdamtam;vle ¢sthedomic eominctivigaofibe oagdlahthCgPu/choszsz()sf CsCO;3
erature control valve (Swagel ok 20 Val ve # SS-4UW
ggtbl e of regulating flow of a hot, viscous, and/or

pr es $Hrh ARMUiFEeHE: inli6ME cahdwtilitieyof ﬁHE endriaHie SalB&¥aiyst during the
g/mn. An outlet side of the high tenperature control

fi vsihvamgmd seeanddieating. & mayebe infestedithatdhe jnorganisfsalt jgatalyst forms a
e?é:r} Wornf {a sebond fégr%) u}?o% owﬂﬁg ﬁ-,'}? 91%9 thteosa}nh%s the form (a first form)

before any heating.

Example 8. Flow Property Testing of an Inorganic Salt Catalyst. A 1-2 cm thick
layer of powdered K,CO3/Rb,CO3/Cs;COs catalyst was placed in a quartz dish. The dish

was placed in a furnace and heated to 500 °C for 1 hour. To determine flow properties of
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addition vessel. Prior to use, the addition vessel

line was insul ated. Product Collection: Vapor fromthe
WobDis36% ted the outlet port of the reactor adrwe&os4z6s2
25 introduced into a series of cold traps of

thiecataigst] the dishnpesrmanualls tiltdd fn the besn afterheatie Tie a

RaCltRbaF iy s et i Botimte Nt Presied wish SapERus igeatalys

}ﬁaacﬁﬁﬁkt@n-%ﬁﬁ'ttﬁl?.eam and a |i qU| d condensate stream

Flow rate vapor fromthe reactor and through

t he dolkdntrashpbe indbviduadcarborade salts ware ttee flowirigppvalelsawaider the
g{l}es‘%‘%&e regul ator. Arate of flow and a total gas

S THORS:  he gas streamexiting the 30 cold traps

ver e m%&%@%m%@%@%d@%tami Bécahfd licfuﬁf admgﬂll)#ﬂowed

TG 05 Wet fter exXiting the wet test

(similar, for ﬂ@rrg:é% i w@a)mmbsd@bundmwsame @ndiionbag (a

ofgiK (2] ' Tail smhurm@huhy Tﬁgfdlmmg equlpment and
echnol ogl es, Zi on I nol S A.). The_ l1qui
gensralrTeradaraswaeuser i Exaraplss Bl 7rexernt pthere variationsars dasedibed.
R’&ikg) e 2 89mYQZ0AR/ %?%%ﬁﬂé@?ﬁ%%ﬁﬁﬁ%m {6815 35 MPa
uct and wat er re ar at
wmhndglps?sweiﬁﬂcmqmd ) at 580 CC,LW&S ﬁqwd)«dum nmhameal glirer aidchn 800
an ze Procedure: Cerro Ne 137.5 grans) .was
‘a¢ ritgng Realsfen 4 Eiethsge saitrol iﬂﬁi@amfd%f mAigginipg thegytoclave

af'Pls ‘@”ﬁb’l’n H?ént‘i}? § @‘5‘, gks et fored s&%ﬁir mfé?goﬂrtﬁﬁ‘dﬁilet port,and a

cTude f content” of O.

tlrfeirmnogﬂﬂle tmngnatet imérndl. terhpergtunersPrientd haatmg the tdp 6frthe autoclave
conte t%ﬂqf. 0 OOQlﬁﬂ’rZarrs. The crude feed was heated to

wag insulated with glaspeleiy 0og/ cs208 catal yst (31,39 grans)

AREtiGN VeSRE hA alfigioh Qéﬁsﬁp(fa 250h8L, KA6RaesGiR! E&&Cmscl) was

catal yst was prepared by conbining of 16.44 grans of
mggcJ with amn@@léndﬁleéﬁnmme suiigide gap cpgtrgl wakwingfa pressure relief

dﬁ,\lvlﬁf, %JQ csnﬁ%%cs?lér?%%%%@ /%I%g %ﬁl@l{)&ﬂ%ﬁ cgh?l%l alve (Swagelok

WSW(:?B@@F régilaing Slovhata mtpﬁ&dlsmﬂf@tpuéseuﬁed crude
250 C._The 1ndividual salts (K2C03
cedatediowiate fiom Ga3{) gmin. Déewﬂﬁﬁé%ﬁfuh%@gh ﬁerapqr%tﬁgfecomml valve

\Jafs Afthchda 10 bhe tﬁstt lﬁféi ?OJ Ok FOREr ARk &uﬂ? fe%{? Wgﬁ gﬁﬁ}g%{)@\lﬁhe

tenperature o norgani c salt cat
adtﬂ!ﬁoﬁ)@é?sstlerﬁrmrm useettmfadﬂhmn ivaskiel/ligknsths lmmlatled

tes,, 15 . The .cat st was rapi dly. to 450
R L otER o Y A Bom g FACIan exied (0, et TREL 1R regfior and was
uﬁﬁﬂiu%}ﬁnﬂi Sserds bELolA %ﬁ?bm&éﬁﬁng ‘?@rhﬁé?ﬁ’tufe@ "{’&ib'tﬁﬁbs connected to a

tenperature Steamat a rate
senigstodi A 80 anl, 346 etapfless smeblnﬂc/emessels)uablqm ﬁmedha bamh avas condensed
st eam C

i R Sl ran 5 Fog™ SRR A & S Gnie e SPRAA- FIpVY e of the

VAR TRl tHeedcter drelgh thEiwldCtMﬁéewis@ 108 aB !h@@d%df msmgia back
into the reactor using 1.5 MPa 20 (229 psi) of

presaure IqEuiftor t'e sate o and a tataldsas velwne(for 86 ggs atﬁ@)ﬂ exiting the
célﬁ%@ rd JB gﬁed L%ﬂ%' t\k/?tr{f:s}f %‘?‘eieq' égﬁeé ﬁ%c[e?g 1"2985 We? 'i'e&chter)

Atﬂ;eﬁaﬁnag ufegnét?es% fikter, mgamﬁﬁms& dblletted irf £ pasttibdi(h Medlar gas

of t.he, crude

collection bag)li'or ana?ysns The gas was analyzed using GC/MS (Hewlett-Packard Model
5890, now Agilent Model 5890; manufactured by Agilent Technologies, Zion Illinois,

U.S.A.). The liquid condensate stream was removed from the cold traps and weighed.
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The catal yst/crude feed m xture was heated to a
reaction terrperature of 450 C and nmaintained at that

for 2 hours. After two hours, the r
was colgtf and 25 the resulting residue/catal ys?(::”F;U%m‘m’42652

Orude pfcﬂu\tmd\/\ﬁatﬁhe&ets@paﬂaw o e HqpRlrcoRMmate stbarfiOffRe crude
produced and/ Qr not consuned in the reaction. Froma
RIPPYc W@ e ighed apd enalyzedat al yst wei ght and

t t cok
FRREHER, TN (117 PR uns Drlh o ERRNA00 634G, The cruce
feed bdd ar SBLgravityof 618e d‘he Gmﬂz f@d&lm ®r geans bfl cndp fed g bulfur

Shiope P SAE, ool ot S 0T S i g NIV cocent of
12004 @’ﬁﬁ\é begs Cla,lge %eg@as(lﬁﬁtgg 18 §67C O he %05’&%@69&;@03 catalyst

The cr product per gram
(gléﬂlgwm)masrhggadrmﬁ)érwtcﬁur and 0.000005 grams of a

total duct t furth
anal YR thfese bl Se ot nasaediPosormbinme of 16.44 grams
JPXGTNS; 21544 ghlifs T RAGEODMALAUOEATof CHUD,! ITaigs, cr ude

feed, and catal yst were the same as in Exanple 9. The

KGR O COS caialarstdiad amwmméw ;ezmmr&ttm'e @68 é@ ACn@he

R ARl AR5 i 350 Ol s

(§5@0s, Rﬁzcmgmurcasgc C?](ﬂd HOEERhiaf DSC&&mgéxaﬁ@es ifl a451@fﬁb"ﬁi 50-500
f VGO, and 5 resi e content of 0.0
*fronthieT AR tempesatpryis abaveshe Diketempreptiye 041 inergamio alt catalyst and

BARAPHRE TSk fonf Fe L]J%?Jtu&%?h%clhdﬁr dubl e fal F&g' Borlaiged W th a

hydr ogen rce in e presence o nost 3 grams of
cat aIT)ltetcal}abist Wwadhauaimapialy words0eChaddr o atdmplamcq:rés@malﬂow of

R 05 oL S gt i e
of Gmrﬁﬂlmlﬁf arﬂltm&ﬁéﬁe A05 oF 25 @mF/ﬁﬁh % rﬁél@xte % tHRfredddst. The

crude feed. The 10 crude product a sul ur cont ent

' smm andtragthavie/were contimpusly meterebduriig%e afditine ofthiefeaude feed to the

TR 0b: 780 bt oS A B B anb S e

(329 psipoftTH dvrd 16 hiinaes. IR &slidiaP brutle fee@f(0.36 gbd) réfinkd fhtthe
0.101 MPa, at |east 0.001 grans of hydrocarbons wth

agdigon vessel aften e adrisioniof the andasisedven coropleBo A decsease in

|
orepeuldi 570 C R That v du e addlh o ARG
( 1OOGhE):atalys@cr&&)elfeeﬁ/ﬁﬁxtuE(‘&mh@&dléalé’zicti@@ finfyseratQfe of 450 °C and

;J‘I with a Hv%rljo en Source in the Presence of

MBS RS £ (R DDE R 3 NoHrsal ARY (o BOWScHe eapts Was cooled and
SRS GRS e Bl prng o coke
produeed a’nd/ca'ameccﬁﬁumsd imthExexcpibe 9, except that 130

15 O 513 et encs Gl caiehet Haieh barLeaue cr bk Weight, 0.046
gfiﬁisﬁ'&@ké/\@ﬁlaﬁfeﬁch A% rfeliQor JBEY g['eﬁ‘lg Sf‘ﬁ'ﬁgé‘fééﬁ Thé tcﬁ%‘l??p&lﬁ:t included

12, hydrogen gas was use rogen sourc
087 gprmeefi a ¢ruge produstavithoan a).feratghaAIHrgnamtysode and gas. The gas

irRRIdeE BRAENSRELE, HARogeh! E5'nd EALY RydroStBors- & 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 Niand V. The crude product was not further analyzed.
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Is depicted in FIG 14. Bars 186 and 188 represent w %
coke produced, bars 190 and 192 25 represent w %

Wolroslodags ocar bons produced, and bars 194 and
represent wt%gas produced, based on the wei ghf'g'@pszowmzssz

Eggr 0192 ;g@‘ij ’O}ho¥ i ﬂz%céd]]{egg on\éﬁtl cr&ééjéegfarngduc yst were

th aamg 858&1, Exzngdel90The bmdwrcglutt cﬁffE)Iahﬁ)l@ﬂD was MNedlAd tﬁ\’a&eunme
wt%of crude produc ba

duced }e 12 (ba
1%989 rm}gg\fl%r&ungg%p o the,crys rodugty The cmge \mc%ugf haslp per gram of
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Producing a Crude Product with a Sel ected API G avit

cPRle nt ‘/Xtcegtemr@éBQF@ﬁe&edcedure and the inorgani c
sal t 5 -
that t 3 or glrcys?gﬂrﬁgggv\%@so vdallr %gn%{yélﬁ% %Wlﬁ}@ﬁoﬂmg
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oﬁ*hﬁdxﬁgﬁbmuﬂ\’a BBllﬁ‘lg%rztéerd&Hﬁﬁt% l:%g\gge?lr@%gﬂ%@ bﬁqoﬂ at0.101

a range from5 See curve
MPa.Exanpl e 14, the reactor pressure was 3.4 MPa (514.7
' A crud product

_____ he Presence

2 LS4 1IN 0 '5 pl 2 P w : 1X 3
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car bon nunbers I n ange 1rom (see Curve

conditpns, andsthe ﬁ@@s@%% S&Oﬂmﬁdmun Ewnpdes hbdsd 12mere the same
aSPNEBMAINY, &0EnGhat980] ?a?lqss c\gi r;(ru% %54 %ﬂ altﬂeg)'g F"&{@? grams of the

presence of a |norga C
Kp€ ORI €6:/Co, QD adtidyst tvety used. I Bebighle 11 hbthanSRh£8de84ds the
h@f ghaV ty. %% va yln the pressure, a crude product
PR %hdp Egpmp lezAze Ry ydxpgerygas Wasyiserhas the bydrogen source. A
I
EiEpRR hr e%‘?ﬂ%‘@“é’?%%%ﬂ@%%%? 4edSE b il repfyet g coke

isgigpisteden iFIGt e Birs dA6 end183ueprestierwitd cokdGrodided dars 190 and 192
crude

‘E#S’g“’é&“‘ “&Xapﬂ‘gé%nﬁwegfbfl’g%ﬁfggwgv@d&am @%}%&u G.geprgsent wi% gas

piodasdd] Basld oﬁ’ﬁi‘eeﬂénghﬂﬁfthé B%déréége feed and catal yst (or
silicon carbldggwere di rect charged into the

r eacInoExamplc hb Bawdo Dfmde ﬁmdbur(bm 192),dewt% GO 22s (bas196), and 4

1 f
aﬁe@?lg %,Sbeag%cﬂ%ril ng dvel g fthe Cer?o Negrg Fas }r)rr%dgced
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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with 60.4 granms of the K2C03/ Rb2CO3/ Cs2CO3 cat al yst
(sane catalyst as in Exanple 9). 25 In Exanple 16, 132

Negro was conbined with 83.13 grans
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Gitb euselsfeelrATl ety Y i ing o preSuies a e Rpdnet bidyihigher or
RV D 'fd RS Wdkroddbkgr ogen i s generated during -
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Nampies| 10— | ¢ antiof ;Crude Beedd gNeHelod s
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Brnsedule tere the same ah iR uERe B eexoent gt theserde,frgd ppd catalyst (or
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vessel and hydr a ed t he hydr.ogen.

S0 Sroms of BedtanOREL e (DS CuysApa AT 3% Erample 9).
ﬂPE&zﬂﬂ%lE rig Pﬁ%@F@éﬂ’&Nﬁ%ﬁ'%-co%M’ﬁpgﬁ M gRdnsidfliMcon carbide

s 250 chB/ m n. a

rate ction 20 tenperatures, steam
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oke.produce are tabulated in Table.4 in FL.G.,.16. |In
i s S5 artparecd RBoGE s oesoRess Conienn st M e
was Ugféhch leRampBratie nfxthfe whilkeatednth aGkadHon t@hpeitefelsfS00 °C over a
was 375 C. In anple 18, the contacting terrperat uy e
g

period of 2shauespBhe:€ Qe was metpecd intmihg oeactu 6! Tratosl 1Y) amdwin. Vapor
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pressure of 3.2 MPa (479.7 psi). Crude product from the cold traps was consolidated and
analyzed. '
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increased from375 Cto 500 C, production of gas
increased fromO0.02 grans to 0.05 grans of gas per

Yo ebeskat al product. Coke production, however
decreased from0.17 granms to 0.09 grans of cokléc1|n‘)"US200""042652
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ditiqns.. I n ex | es _us c salt catalysts
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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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was used as the hydrogen source. In Exanple 21, 130.4
grans of Cerro Negro was conbined with 30.88 grans of

Wee2008/66387sR02CA8/ Cs2CA3 catal yst to forma crud
m xture. In Exanple 22, 139.6 grans of Cerro I\Ieﬁ?@sgﬂg‘”"‘msz
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and mater were pro as a vapor
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t 10, h d t h I n Ex |
oGeR Rt RLos BrosiEed R T SR RS EREUER. gas was pr oduced
f r ot empl@asing mor-éhﬁzc rsﬂ@@it@l&st@’?&e‘ ﬂé&ﬁﬁéseﬁh 1 ?fthda%le 4, FIG.

dark brown vi scous hydrocarboin |
1) 8 deqrprse g obegrved-indhe waight wcwqafpfodumi grmmilativeotorthe

PYSRGRLRR IO ol R R e R G GRS Erb@pletn Table o,

FI(5 18).2Bfm therquastity ioff hydhﬁbadb@ffs i ﬁh@}ﬁoﬂﬁ&ﬁ lg@& tH@thermal cracking of
obse nExa le 21 relative to a yield of crude
UhE BB o GEHTOREE 9beealangst 20 2376, Emas 18 vt at most 10 wi%,at most
5 t f es..,of . t
W&SMI@ Sa%e@ﬁn't Bfé}'gﬂgéﬁt r?? erdddSe C%ges t |d Witha hy cﬂggtﬁl source,

crude_product uce net ho

g i o e o '
A a t
ﬁ;?arsﬁp |§ gﬁ%)tzﬁ’ﬁ%%s{ ?lbgflani@’w&g Shef ' easﬁﬁ @3 E!é:@ %Qﬁtﬁgato S'drogen gas
wazised pyithe hydreger soyseo dllncf‘evlampﬂn EbgdﬁﬁM@{ﬁihs hfiﬁcrr@h]bgm@b

B T P
T T e
siligoneabidsitodorm the chméttysst to Produce a Crude

Pr odgfeleryie fled Hlﬂtﬁl%svgﬂ 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. Afier the reaction temperature reached 400 °C, water was introduced
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Vol une Rel ative to a Crude Product Vol une Produced
under Non-Catalytic Conditions. The apparatus, crude

raethosoeretgani c cat al yst, and reaction procedurgcm 2004,042652
the same as described in Exanple 9, except the cr
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har?ro&ﬁeg IPBYFfExampl e 5 23 was approximately 10%
gr eatigExtmple 22) van@vdpdt 40 atsﬁﬁllca'rﬁ&ﬁt b€ ?ﬂ wﬁr]ﬁodﬁ?:b&' ffom the
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A f
UL RLAYE byPERHSS b ROTRL e B BB B v
padiduced froimcaperesfithe cridk feadolNELliGon Edrbide inthediyato gﬁ Atmosphere.
me of .input crude. 10 Exanple 25. Contact o
Pc%%éﬂ?f@?é& theifi of W@Fr Pf@é\ﬁcts&aggaerved infixamples 2hredatiye tea yield

ofefdde %ﬁ%{{{ﬁ/ &ﬁt Sul fur, and Coke. The
reactr on

appar at us procedure were the sane as in
Examﬂxan@le Zixderpdnstrtas an eprovanemt whsherprbportes ofith®ciuble product

t 3 Th C(B/ Rb2 /| Cs2CC3
prsfie ‘Eﬁ‘gma’ﬁ% E‘ésp&bewreﬁ AHY 5t 2 gdopigdustprefuced using hot

e TS e 158D o

Provaotiren Hzagypts 22088 domondtsptsd hy3he aruge am;l)xct ]waducrctlam Beample 22
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efiliced flowprépepids! reRgvé ﬂﬂﬂ@ cﬁ.lidé gfdcﬁlb'tt ﬁr@ﬂu&ﬁtlﬂvﬁﬁﬁnple 22, as
149-260 C (300-500 F), 0.000640 grams of nickel.and’

GtSHB'&F@rFrYé’lﬁﬁﬁlrlﬁﬂGm@l 042 grams of sulfur, and 0. 56
| . ed v

%. gﬂﬁ ;gl‘a 5251 Cgl 1

ot a
tic

0.

grarrs 0
me Pro

d d: ’
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0,.16, nol es of h dr ogen 045 nol es_ of carbon di ox
aWdé gepcgas was u qgifas%ge gyfgogﬁp segree. 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 K2CO,/Rb;CO3/Cs;CO; catalyst were charged to the reactor. A crude product (87.6
grams) with an AP] gravity of 50 and a density of 0.7796 g/mL at 15.5 °C (112 mL) was

produced.
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hydr ocar bons, as determ ned by GC/ MS. The bal ance of
t he gas was nethane, air, carbon nonoxide, and a

W@ sRs0636994 nol es) of evaporated crude product &g
crude product was anal yzed using a combination SF:[F 8004/042652
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i ncl uded,
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KRRV Bl ofiRbest Poreramat rids o O OETBBs oot

plotficCaid 0041 @lardds¥lcokd hese  products were not
detectable in the crude feed. The used catal yst
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o0 926G AT AR G SRR RS R G o o,
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cont acted wt the secgnd used catal yst (44.84 grans)

mA%s SPESERTREITY- Pt pdepraducs inelnded agnixturg af @yctm@rmnsmﬂm boiling
raRE OBt ee 1\6D- 9381‘3(4 Fhe QrATRUR %Sg’tkcgn} X Eeol céluﬁéc{ §r§96 ghams ethyl

portion of the coke was atitri
bengener{a monocyclic ring compound with a boiling point of 136.2 °C at 0.101 MPa) per

gram of mixture. This product was not detected in the crude feed.
The used catalyst (“first used catalyst”) was removed from the reactor, weighed,

and then analyzed. The first used catalyst had an increase in weight from 31.6 grams to a
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addi tion vessel due to overheating the addition vessel
since 104.1 grans of the 133 grans of crude feed

twanefsassed was crude feed. The total product
i ncl uded, per gramof total product, 0.86 grams oftUS2004/042652

@Q@d@elglﬂtdﬂ‘@a t38 gramis Oalﬂﬁ&egsearfﬂ 8®ft%) )bd%ddg-bglrth@ lWe@fE (3)1(') tHR®ri ginal
nol es of
K7 SOy RAC O Rt et TR fastiedi s EBhabinchlr 0.0 gramsof
addittonadt
ifona0 Eolke2 0003 H SRS SAFS 0. oﬂig g%ﬁ@@f@g o éﬂfg figrams of

was net hane, air, carbon nonoxi
KaGOs/Rbea0y/CsaGlaper graneofmssd satatysbi | . The crude

ggo|dH%gdirt@ﬁg%q&%e%ﬁ@@%%rd n dSrG%ﬁng%gP\?lf%\%e(ﬁrsttqﬁ@i catalyst

(B6:E3ugramy) folprodieeillsn ReaniAsRIecVerdd" 7
2005/ 06 O T o O g il ik bioffet ¥cPWssek” ThEtotal

Brogustdrcludeds pergram e mtalmw@ct,d) Maraglsalﬁlqetdroybde product, 0.058

RS O Snioh Cok TaRTDI Y ek Fes . 102 53 DR Per mole ofgas, 018

eles ofhydirdges OO gams byca&mmoxlﬁb CandB0B TAbRS ¥BE,-C4
éa@ffh' r.d USS% % talyst") was renpved fromthe reactor,
& Ralanerf %M@dnethw pitfogen,some airanad yrades of

aa oﬁfédlmrsm 1Yy, t from44.84 grans to a total
vvelgght of '56.59 (gré’\fn@l an increase of 79 wt% based on

t he V\’Bhegtmlda)proﬂhﬁ 1mlu@dmh1xn&aﬁﬂﬁyﬁb€mmmlm range
anal ysi s of the thir

|
B ElokypcT. “Fahosiod BF e nixioia g ingcanaselliripuion below
14@c°maewdecp r ﬁbmﬁ&aﬂﬂgu ﬁh?&‘ﬂ%barﬂ@ﬁst 8 (%%gno%]’/o oF et benzene,

of car bon 028 rans ydr ogen, grans 0O
B4 welee f@h@ng;fh mele’ of metatxylene)ailq.060 muwbe% bf para-xylene

e 40, R PS5 S0 T e o

produets were wot detédisbloal dBcridediddy other transition
met al suctg as chromum titaniumand zirconium As
denondiegedentplyst(hresondiused icatalysk was sameved fromm thearactor, weighed,

I .
tpa walcwelghuoﬂfléaut gr&ﬁg/t(afmncreidé of ﬁG 2&1%4 BhscdlAAHE %xémz’ of the

cont th a rogen source in

el R OyRB O R iy b The dieoamyised carmlasianalided 0,32 grams
oPESKE, ghd 009 ﬁﬁ&rﬁ@éﬁ%ﬁﬁ} 'aﬁd 8169 ?Afl‘l&ﬁ%%‘?&ﬁl ©fbecdhd L?&f&ag%%st

100 times the nonocyclic rin content ©
cr udAdditiamal erude feed |(1 (Hogramsyeas clintdetedbwith the sbedndwisddiatalyst

i X MR T WICEA
k
SCTL & SR A0 e OG5 i

?%@d%ue tmpmh@at@gahm@dummm sinpe 004. P giins afile 133 grams

f gaseous cracked
#}g?%geg?%%ﬁ%%(g% é3{"[1'\/\%?'/‘5) based on the weight of the
cr ud®hé M)prwdchlmllﬁiédgipéﬁgﬁnﬂ@ﬁ/tbﬁl prRIAuEX 0 @6%@3{?: gﬂﬁ'ude  product
)

standard deviation of I qul

%@B&at i vel ){"éfl ar ge
thocrsor gas. tThertqtai gasdncluded, pei mnletdfgasm 18 moles
of INIRGIA! 005> GO I A
YR, $.0%2 N SCO? u%t%()? mﬁtﬁ@%l cEs of 2%5 hy%’rocarbons 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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vessel . Even so, there is no apparent significant
del eterious effect of even the |arge anounts of coke

wasbREobRre on the activity of the catal yst sys
The ratio of C2 olefins to total C2 was 0. 19. Thg%szoomussz

148 1@ instudes, jm gfdm of BydrotarborGRINGS, 0.02 PgrahltufyiBRfzene, 0.027
ol efi t0|8\t%§énal olefins ratio of the C4
B3RS 96 K O Errmesiof mefes xpdene, 2md & 050 grame of pashixytene,

deddnfindbss RfR3d by bAsg ati o was substantial ly higher
than the predi ctyed t hernodynam c C4 cis/trans ol efins

rati olles used ﬁataly"s'h(ﬁ‘ﬂﬁrqaimd ghtelyisu’f; wagrdmdved hrmim tleqbadi6r, weighed,
L t he rocarbon s.0.92. This ratio was

i ol T R B A S had iy rRasiie welE fypiod. 84 grams 1o

Dloedl mesght of §8.50 B4 i ' dz0 4. . . .

cis/trans 78 V\D%ZOO%(IS]%@JSSE EFC%? %?Og%ggﬂé%welgﬁg?fﬁﬁ%mgmal

R4 QRGED:{C2E0: Taialys) a Detrilnd slegreatal enalydinof he ehird used catalyst

oepb s AL RALARTL 0 n b8 Tl e 0.0

fn o v, Gy Mk QO GAAR L G, mso

P es$2f$ of the K3CO3/ 8
SH'[;B’a 14 Sramsiof vittegens R.061 & grasnisrad’ vapadiumh@.08@graas of nickel,
g i g% cept.that the crude feed,
O Rof fork 820,007 o shistZh e BebiGhobeing oxher

tragsition metdlhsuches ehroafiuhedfnium addrdogAed. or Was

noni tored using,a change in weight of the reactor.
Met hﬁe&wsm%d “1:'3'%& GXA0PLEs CokensulBiretndder meals siepysitied on and/or in

thelinbiAnicQaR E%]ystﬁ?c?ﬁtﬂ‘a?%&lxﬁg Bflé.r{%llrl‘ gféﬂ of &Eﬁ{lete [5r§g¥czf(§t§?ast 80% for

g/mn to the réactor. ani ¢ sa

cpgisrup) plodnesd tyycontachofa cryd@fked vGthanhydrbgdfdolie i thedresence of

I f 2 a 40. rans, of Cs2CO3., The
Rl sEL el ke idn fed'E B mrongpusis propesios content a east,
1001 &éim@s ¢thetrRoAdR§ c i e 2 boil; .

Ll gydm r$st%r&g%ana%?bﬁlgﬁﬁ%dﬁgﬁn%gﬁﬁg@ﬁ ttgéﬁaglfa %o.‘ﬂr,'g wnee
distritugion bglevet9 %3 0. 02 grams of sulfur, and a residue
cont er_qgram,of . crude feed,. wa
nont Lo thS el fths SR BeraBEn B0t ie18 Carp O e WeightoF the
cvide fevdh wam89.0 o4, itLstndar] @ivesdidh/dIm G%Qhé‘gdérhée?&)tke yield was
0

7 e‘?’tﬁpb}at 10.5 g/mn _to the reactor in an attenp

t thased ¢nothe Aright P the aradgifeed)) withia standadiodentatiph of 2.7%, and

S | ffi.clen

U SRR R PRIS SRS crdcRet OGRS v o s Thsfon the
weight @fdhf ccxle deed) mhti&alﬁatchieyrﬁftiogggelélG%/éoermnﬁﬁmtiv{;ly large

erpal._.reactor, tenperatyre o : ntacting o
st 6ot B i et ke ka0 e dhigh i ovhich the
t u&edordrd R elssel | | | Ny 1 form o 4.
eo? t he r%act]%? Blé'%h?l uent S%?S‘S??‘?‘%H%? gﬁgkh%oé{&%éggj ]dqugﬁgddmo"
vegsel c Everesd, ehedie isano apparcossgnificant delétehious effedtodsven the large

' inJdnitial cata wei ght and

aeln S EIRE bl e B0l e il of 25

cok eThreratig bACY 6lefis ke o ;
Ogr ,gg;e%g tlact G%)f etlhe Crbd(]jggfdvgggq\?\j ?ﬁgtrﬁtgb%%(gﬁgﬁltog{o{%ec:; was
“pr

elefipnio inteoms PREPOERIRS 2R, bydradayisdns vaasD1. The C,
cide T8 insrilvas 6.34. This ratio was substantially higher than the predicted
thermodynamic C, cis/trans olefins ratio of 0.68. The alpha olefins to internal olefins ratio
of the Cs hydrocarbons was 0.92. This ratio was greater than the predicted
thermodynamic Cs alpha olefins to Cs internal olefins ratio of 0.194. The Cs cis/trans
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product per gram of crude feed was produced. The total
product included, per gramof total product, 0.03

WohsAdseas and 0.97 grans of crude product,
excl uc{ﬁng the anpunt of methane and water used'THUCHa 042652

olefint jatio was 0.25h & hisrmtib veds wekeatkr they the bradicodd meﬁno%ngﬂa{’c Cs
‘8/% qgﬁdroggﬁ 0.018 grams of carbon nonox

s/ganyplefins 3o eEP8on di oxi de, O. 13 grans of hydrogen
BxarhpR26: %ﬂtiﬁ’tgga RUARN i GRHFIhE Crude Feed with a

SRS Bén e ced s Tedise by do w0

GUdIREE, mdlkaHD AR stediR WRRN cIHARANIsHEfed 36 ﬂw%&é%@ﬁ H Clé%réi’ ®f feed in
were produced. The nolar ratio of carbon nonoxi

tHe FIgeter shes moaéowdsusmg@ chthge wmtmf dhmacrtbn nMethane gas was

dggﬂ%%%ﬁgr m&glteg%E 300 3/g¥9 E%&g 571%{; Eh gge gH%us metered at 6

drirconheteadsr. and O 10 grams of Cb5 corrpounds The
ratio of iso- pentaneto pentanelnthe

wel
nonggﬁwdawgwp & hya}aldetawm% Jocqan ining el gamsiofKz60s, 32.2

qiq’%nl; gggﬂzbﬁsgn&gg% bk %??ﬁrgt@% %%Sﬁ003 catalyst (59.88
gn:imi)éw:lscnllrpxgeddrstheaemmadl ene content of 0. 003 grarrs
A wei ti.o. of alpha C4 olefjn

S i.nternal
ol efi gﬂ\%?ﬁf@ (bigumeny WS%G%@ ?lawﬂaanéd’lcsraéﬂm@ 9.4,a
shH"uxl Wnﬂ 8f 0.2 oPdrd 61*%?111’{1?%& a@&idutQonfdat S60.80 gﬁms per gram of
| e 25 denbnstrates that contl nuous proceS§sing
e, ivias Ihgatedh ingthe addition vesselde 1668@. vihe ot hlmmanwas

TN T R -

maiftalictie BRuded &ld 1rfuid ROEITS0% ST tRO RGO [bTuBTE, hoWwevdith&rate was
27: _Contact of a Crude Feed with a Hydroeen Source€ in

nﬂwéﬁwréé@ﬁ@@t@flt%atl%l K2C0B/ Rb2CO38/ Cs7CO  Catal yst and
Cok t
or £ A RRALANY G0 el SRS bARRE BIEIN G5 a0 pn avprage

idthmak2a013¢ Eb'@é‘ﬁﬁh@@f@ﬁB"C C Goalaysig ¢fShe Excﬂfaﬁ%ﬁeaig%udcdfeed with
of crude

arged to, th of. Atatal of 2550 gra
t‘r*‘e@aaq%mmdﬁﬁ %3%3 9}5}@! (ig ﬂl*i%é’ﬁ%nplﬁilbaﬁ;iom 3? b geactoricffluent
vapdrdi al catal yst wei ght and residue/catalyst mxture
wei ght, 0.114 grans of coke per gram of crude feed
r emaifntethl iofi 164(bgramaof orude feesledasiPocessedvarenéhgints. Fiorh he

A e S B G R S B
cbiiCpet §din oPEudE F@Mréthaihed B therEie! Frdin € tﬁnt@étmecgrude feed with

gas and 0.96 grans of crude product, excludin
therpethanegh theprasenee aﬁ@ekﬁ&;ﬁt&@@ﬁmzc@hwalwce P granThef total

o E AL s o, T 3R Bty g rm o

tcg.’ilim'ﬁdmf 0068 Q@ﬁhs O g9 41, 0,97 é@nﬁroilﬁﬁldgfprdmgf @®é&lliding the amount of
sul fide, and 65 grans of non-condensabl

W?@F@éﬁ‘i W6W§U3qdrlﬁnh¢tlﬁé°tmiiIDunt of hydrogen suI fide

pr od t the, sul fur ten

of 1t E’g g BEIUP@% 8QI€ gﬁlréé%%,ggogyg%&ws of hycﬂ'ogen, 0018 g?antls of
carbon monoxide, 0.08 grams of carbon dioxide, 0.13 grams of hydrogen sulfide, and 0.68
grams of non-condensable hydrocarbons. From the amount of hydrogen sulfide generated,

it may be estimated that the sulfur content of the crude feed was reduced by 18 wt%. As
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wt % based on the weight of the crude feed. As shown
in this exanple, hydrogen, carbon nonoxide, and

W0 BdB0Eleexi de were produced. The nolar ratio o
car bon nonoxi de to 30 carbon dioxi de was 0. 6. TE%T[USZOWM%SZ

mum‘nngzia esampleomsirogen, carbeh mpaoxigc and chrb6R didkide were produced.

SR T raion n s R carion SR BUA and 00068
gr ansmé CLes %9&%@:%9&9 mmaea@eggﬂan{ﬁt ﬁ@:&farﬂoﬁ %\gﬁﬁ of C;

to n-pentane In the non- ensabl e drocar oNns
@nﬂ@unﬁh& -Wegrgms of &5 compéurids,00.B6 geanes crf@mompomm amd 0.10 grams

A Ph Rl B e ARG & B i non-condensable

hamlmulmlﬁ vnhﬁﬂi) 3. PEte Wéight rafio 6fisob@AmOeNbutarie ﬁ%éﬂbrﬁe@ndensable
o tent of 0.003 ﬁ_r ans. This exanpl e denonstrates

QoS a5 Gl e 3« comwonndsdiads pereram of G cgzupmmds, a butadiene

;
cat a 3@?9? g‘.%‘@%grarrs@t %futo Eocraflé ?lgs?’e %@%ﬁn\%}’ d?térggkéa Fiaps was 0.75.

Aoteight matiu sfalpheCoaitfing toyintefnat Ogolefias wani.ogsal t
a crude . product suitable for

t al
f ?aﬁ f)&ﬁ%g {] ﬁr"%?g gﬁ g?m%?atatqsm coRfnushs Prcessingafiaselatively
nppadhrRAlR 8dd %ﬁﬁ't ys§ 1rpﬁ1ﬁé r%ée%Y%QlEé &d r%M biminish the

be appar ent tothoseS|IIe invView o
itcmvls;y aetheringrganinsalt oatalpstcindgirgducetiiasnaiegrodyet suitiblesfot 0
c trued as illustrative only and is for the
O%0 of teachi ng those skilled in the art the

M¥ BR270re08Rfict 6f a CHuAY F@&i With atﬁgdi'gihﬁ\éﬁ YouPd lpltﬁe ggesence of a
to eun ersoo _ Or B 0

®. Tihglapparaisis endirgattéon procedure was

“ﬂ%ose §¢?ff5' W ﬁsscgﬁaf‘% AR nipeRaCOgRMC o

qatadysemgm) has ctwge dh@ftdct@ﬁrh%tﬁl SFEEISD g@dins @ffcrhdtefeed was
i nvention pay be_utilized independently, all as woul
meresisdAvené h?'él'so Reoms pidjffesenderin 1r5n@1wetaéxst wa@eandnmudngcatalyst

k to. f.
rhRErs et 0. D14 drind oF G HeP bl o rudd el ERHEMGP the egotor, based
oni thhwatghdehzhe trudg féadom tdtel of 10189 gramp df e l}pﬁodﬁfct pd?tgram of crude
cl ai ms

feEd iR rofpcd TR ralaresed inclisth T IO {otm Erasiugt Qe rams of
2O 0.95 REhm Sl frBduck exEMdmgl iR Ambhdth e ﬂ'lelﬂ%/aﬁil(e 9:93 lE}vater used in

source in the presence ‘of one or nore cat al yst
the gacoR. t he crude product wherei n one or nore of the

cat alyst rih.ses a taI conta I ng K3Fel0QS14
o7 TrrEe s R TR afm S5 P41 B UrRaern o0 ims of
ckBbr hibnbdide] 605 DERARR of Bal%bﬁ dioxide, 0.18 grams of hydrogen sulfide, and

0.65 grams of non-condensable hydrocarbons. From the amount of hydrogen sulfide

produced, it may be estimated that the sulfur content of the crude feed was reduced by 14
Wwt%, based on the weight of the crude feed. As shown in this example, hydrogen, carbon
monoxide, and carbon dioxide were produced. The molar ratio of carbon monoxide to
carbon dioxide was 0.6.

The C»-Cy hydrocarbons included, per gram of C,-Cg hydrocarbons, 0.44 grams of
Cz compounds, 0.31 grams of C; compounds, 0.19 grams of C, compound and 0.068
grams of Cs compounds. The weight ratio of iso-pentane to n-pentane in the non-

condensable hydrocarbons was 0.25. The weight ratio of iso-butane to n-butane in the
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3. The nethod as clained in clains 1 or 2, wherein the
one or nore catalysts conprise at |east one other

W@mgm&ﬁﬁjemt al sulfide. 4. The nethod as cl aﬁgfﬂslﬁ(fdﬁmzﬁsz

claim 3, rein at least of the transition net

sk dondersablerydicearbonewas 0.16r &he O @omipburals had] wdr grdo 6T,
colunnaEG-lo of the Eﬁﬁjqﬂbc Tabl e, one or nore

BRI @ bytadisne coptepipfd-YB g1emE on netals  from

col UMygis Bxah10 tiehBfstReds el irépehllfoceingbF ik hSSlatively hi
Cher onfis Sxahblp Uelbfs/alls (3 kfpeh@d i foceRling bl aitatively high sulfr
Qudg, feedh d2 89hgrams off ende feadd withahe sarecatalpst £56.56fgrans) in the presence
transi,t,j on ,net a sulfides,is iron. 6. The nethod .as
1R gl ioh ot v e OB th il st il sl B Broaced s crude
R6dict SiiEdbld PP traRpAttafiéh. sul fur in at lest one of the
transition netal sulfides is in a range fromO0.5- 10.

7. THaurther medifigstienssindwmdiemativhembadimients of varidls agpestsofithe

. . .akyst that, i.ncl he transiti mefal. ..
l¥riofi M Y 3pdeBR o e MR I i R 35 e STl Rerpion
Axodifigly Olhis descriptiohds ROPENBESedas iRigrative 6Blyanalikfdk the purpose
netals, one or nore alkaline-earth netals, one or

Fhtgashing ihrsgskidledin dgearidhe gersral mannsr offarrying ut the igvention. It is

: ) i ne o [ _

1 18 ind 8B haE e TpAATIE Hveition dolfypnfl defirtell hEfein ae to e

taltenr s ierarapleabbambodinehiso Eldmdntearal atetials@iad! be substituted for those
ransi tion, met al

.al kal i nhe-eart tal, or zipc to the
i gst\_’a.t?daanfiaﬁgé{he i FAS 81 BrogesSeyTAY A TBISH AP certain features
¢tk imSEntion BEY bdhtilfled inBepdadntYNer £iviould BE apAdR 88 Bik skilled in

condition tenperature, pressure, hydrogen our ce
the aafter hatingftbe terfelfiv of this descnimtionanfitheinyvbrtiono fClanges may be made

- R RISl o Bor o0 gt ARG ot ot Pt SOt e

' ifvenfive b9 88N rib&LIMCGRe fdlRWiAg finds. 16, 100 NnB/nB and a

crude feed flowthat is sufficient to maintain the
vol une of crude feed in the contacting zone of at
| east log of the total volune of the contacting zone

to obtain during the

81



contacting at nost 0.2 granms, at nost 0.15 grans, or
at nost 0.1 grans of hydrocarbons that are not
condensable at 25 C and 0. 101 MPa per gram of crude
feed, as determ ned by massgpal ance. 10. The net hod
as clainmed in any of clains 1-9, wherein the
contacting condition tenperature, pressure, hydrogen
source flow, crude feed flowy 0r; gpnbi nations thereof
are controlled by using a—renperg£UTe in the range
from 200- 800 C, a pressure range between 0.1-20 Mra,
a ,hydroge our.ce flow.from1l-16,100 Nn8/ n8 and a
c%ddeafggghPﬁoﬁ; PREFUCING, Pt CE PES Mt SOTPHE1ng

Velowracafing weherd fided Wittt QIR Sk W e &n the
| east 10t of the total volunme of "the contacting zone

t BIGSCRCE Af 1088 OTa e i@t agiy ttife ta mrgdyreodite aside
A YRR, %‘ér{ell% - fr&gxléqg{.f ttl%%"pd'a{tsa{ln ks cpmprises a

condensing at l|east a portion € vapour

anatelyst WeamtedrfiogmKyFegyayde product. 11. The

met hod as clainmed in any of clainms 1-10, wherein the

c8nt aEpengeEbadi aFoaladmpdr Anurdaipr dssuherehydtbgeksFe 9S4
sour%e flow, crude feed flow, or conbinations thereof

aré TOSHEFoRPed i -using a tenperature in the range

fgom - ' e:la pet A ,

Py ngancehol a8 PlESFHECInIOIRIG 1EE, 3, w4 che one
cPideotreedatrdws84 cohgiriise suf flieisentorieo athient airartdiecion

Yﬁ%ggg1g&§%?%ge feed in the contacting zone of at

he total volune of the contacting zone

t @, oblleé nMmébRo&r ddecpaofuat 1Ha¥lagm & oph8r89804+013ast of
rams or from 0.0001-0.01 grans of coke per gram of

cFhBetprBEGEL O et e S EREG SaSORPAILRE] ONe STy Mefre
Ck?hﬂéi%i%ﬁ’mﬂﬁgﬁg'%roﬁﬂ%gﬁ%&%@c%Lﬂ% %&ngh '%%rig?ic Table,
tenperature, pressure, hydrogen source ow, crude

fend Oromprer compbundsi oiffis ohiee beomoaee tramatitdldnecheials
using a tenperature i.n the_range . .from 200- 800 C, a
p?5§§UF8&P§E8e Bipmﬁgnt ?19561%§&F & HNEr 0 §&n MXGHEES
ftawrEpem 1- 16, 100 NnB/ n8 and a crude feed flow that

is sufficient to maintain the volune of crude feed in

the cHmt deetled anecbrined| basany00f oflafmwst 3t 4l wherein at

Vfgggﬁ 8Be transition metal of the transition metal
sulfides is iron.

6. The method as claimed in any of claims 3-5, wherein an
atomic ratio of transition metal te sulfur in at lest one
of the transition metal sulfides is in a range from 0.5-
10.

7. The method as claimed in any of claims 3-6, wherein the
catalyst that includes the transition metal sulfide
comprises in addition one or more alkali metals, one or
more compounds of one or more alkali metals, one or more
alkaline-earth metals, one or more compounds of one or
more alkaline-earth metals, zinc, one or more compounds of

zinc, or mixtures thereof.




the contacting zone to obtain the crude product having
per gram of crude product, from 0.00001-0.05 grans of
residue, from0.001-0.99 grans of vacuum gas oil
fromO0.0001-0.9 grans of disBillate, fromO0.001-0.2
granms or naphtha, or _njxtures thereof. 13. The nmethod
as® ¢l dMedsthethAdiclaief i 19laimet oi ¥he¥ern caygetomic

feﬁ&ti@soff@HéOaiZle:?9m9£§??éegikgﬁﬁ%éa%ﬂ”ﬁg%l, or zinc

resi due per gram of crude e nethod as
cl & nelee | frangivion| mébtel 1ig3inwaerange fhemnebbod 0 to 1.

furth ' nbi ni th d duct .t h .
crite (TAY TECRAE Sns asvieh o FaYoRt FLOMITe Ber HRETSLn
f efite teohoidtig bt endit ibn t8epaRhbade Of p2BYsQteG! B ABogen

1-14 further conprising _the step of processing the
cririer §7 oty ofrpfenteed Lhep¥duet cpuRipatiani bherecf are

fL&ﬂsor@%ﬁiﬂgligglb !H?iﬁg?&té ?éra?ﬁfgiEﬂlghem@géggnfrom
t he processing conptises |st|FT ng e crude product
or2q@te8 b ehd, | mt prossune nange dbstweéeat . 1feac¥Pansa

iAo 100 52 elaLed i cl gt 1B 100198 S e zeea
flow that is sufficient to maintain the volume of crude
feed in the contacting zone of at least 10% of the total
volume of the contacting zone to obtain during the
contacting at most 0.2 grams, at most 0.15 grams, or at
most 0.1 grams of hydrocarbons that are not condensable at
25 °C and 0.101 MPa per gram of crude feed, as determined
by mass balance.
10. The method as claimed in any df claims 1-9, wherein
the contacting condition temperature, pressure, hydrogen
source flow, crude feed flow, or combinations therecf are
controlled by using a temperature in the range from 200-
800 °C, a pressure range between 0.1-20 MPa, a hydrogen
source flow from 1-16,100 Nm3/m3 and a crude feed flow
that is sufficient to maintain the volume of crude feed in
the contacting zone of at least 10% of the total volume of
the contacting zone to obtain at least a portion of the
total product as a vapour, and the method further
comprising condensing at least a portion of the vapour at
25 °C and 0.101 MPa to form the crude product.
11. The method as claimed in any of claims 1-10, wherein
the contacting condition temperature, pressure, hydrogen
source flow, crude feed flow, or combinations thereof are
controlled by using a temperature in the range from 200-
800 °C, a pressure range between 0.1-20 MPa, a hydrogen

source flow from 1-16,100 Nm3/m3 and a crude feed flow
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that is sufficient to maintain the volume of crude feed in
the contacting zone of at least 10% of the total volume of
the contacting zone to obtain the crude product having
from 0.00001-0.3 grams or from 0.0001-0.01 grams of coke
per gram of crude product.
12. The method as claimed in any of claims 1-11, wherein
the contacting condition temperature, pressure, hydrogen
source flow, crude feed flow, or combinations thereof are
controlled by using a temperature in the range from 200-
800 °C, a pressure range between 0.1-20 MPa, a hydrogen
source flow from 1-16,100 Nm3/m3 and a crude feed flow
that is sufficient to maintain the volume of crude feed in
the contacting zone of at least 10% of the total volume of
the contacting zone to obtain the crude product having per
gram of crude product, from 0.00001-0.05 grams of residue,
from 0.001-0.99 grams of vacuum gas oil, from 0.0001-0.9
grams of distillate, from 0.001-0.2 grams or naphtha, or
mixtures thereof.
13. The method as claimed in any of claims 1-12, wherein
the crude feed has from 0.2-0.99 grams or 0.3-0.8 grams of
residue per gram of crude feed.
14. The method as claimed in any of claims 1-13, wherein
the method further comprises combining the crude product
with a crude that is the same as on different from the
crude feed to form a blend.
15. The method of any of claims 1-14 further comprising
the step of processing the crude product or blend to
produce transportation fuel, heating fuel, lubricants, or
chemicals, wherein the processing comprises distilling the
crude product or the blend into one or more distillate
fractions.
16. The method as claimed in c¢laims 14 or 15, wherein the

processing comprises hydrotreating.




