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WD 2005/ 066302 PCT/ US2004/ 042120 1 SYSTEMS AND

METHODS OF PRODUCI NG A CRUDE PRODUCT FI ELD OF

wolvbdSbséh 5 The present invention generally rel gﬁ%
systens and nethods for trepting crude feed, (:llﬁ 36&”042120
conpositions that are produced, for exanple, using

suchS¥STEMS AND METHODS OMPRODECINGUAFRYDE PRODUCT

enbodi ments described herein relate to systens a

F]EqnquﬁpINﬁ@NrpﬁjNery on of a crude feed that has a
per

“Tesidue content of at least 0.2 grans of residue
gr anTlef presemd invientieh gemesallyrralitesio Ogktehs AhtPrhethdd for h%atmg crude
has

ui,d m xture at, 25 C and 0. 101 10 MPa, and (D)
fege Aty fo %P%O%ﬁl%éh%t AP aed RS SHAPIGy Wting PHCbtamS sod

| PTI
o e o SRR T
OWQSWGTﬂQIE(lsfl' & ¢rude fhod limtt haﬁ 4 mogidub eomrendg’:‘at !e@st (B grams of residue
a rans rce Qcesse usi n
pef GRUEHR B toer 28R File @ROctug? e ﬁ%mﬁw Qﬂlﬁ’@f@a@tr?éd’(‘t &1 0.101
MPs§, andl(sﬂﬁhéaﬁb%g%régl%g@ﬁ‘e eS| gﬂ'?%ncr %”s e

contain relatively

Pr?I@ﬁ‘éeSthtbfeCmeﬂedult and expenS| ve to transport and/ or
) facilities. High residue

igh tenperatures to convert

t he c;mdmhma@e ksﬁe ot mof& URufae ?ﬁip\émc?,‘t‘&!ﬂ db t the crudes to
bcrudes aretyplcallytreatedwl wat er at
© eeoRsniselly Barisperterdy Oppmgssed nsing comwbasalcfmlﬂm arectbmmonly

E{{b@ﬁ)éﬁ”ﬁﬁé&ﬁ@&t processing, water removal from
ess

Vi scou cru €S "and/ or crude m xtures may be
di f Disadvantagédgudesofieniconr relatvalysighievad bvERisaiiRd Such crudes

e i ncl ude .hydrogen deficient hydrocarbons
te“&ﬁ%ﬁ %'Bf?a%‘é §%$ FF{;PCB’FW% %‘F%@Bﬁrt aed/oe p@ﬁGSSKsy@g@@avmsal facilities.
e
DS gal SPdeq Ay b ickfed O LN 1EABERNES [ EDTICH (Y % bk,

tp@@uwlu'n@g mandl@rcamies rage typlcaﬁye wsaisd vith \mtada;l tiéxth temperatures to
typically

% -g%lon r|n essm ich

| nvol ves THe © y%&gﬁ’ﬁ‘?qe%ng}&aéﬂﬁmwﬂ

ﬁ'omiﬁthe bss nﬁe&%chrh&bs Iaﬂwob bltude ARRhiEAhay lgﬂ st {d stng ddn¥Bhtional
uce an

form ng coke. Hydrogen is costly to pro
MeMst |y to transport to treatment facilities. 30 Coke

oD R AR ERAS bl £ et A dieoon, s

en
procétssmg)of hydrogan dyfidienthydrrarnans cohgstet falitics Fhiyieby
a catal ont am_nat ed by coke. High tenpefatures
genﬁ"saé‘é{ 0564 1% a@g@mmw apsansteddragmentsresulting from cracking
v at aI si to
progtesed e Al SSRGS, ABA S s e

deterio
use @6 A actixret lgfdrcbmnamataljm; may be hbelel 66 ﬁﬂublﬁﬁasaﬁlkéied fra ments

mber gr‘ %of the crude feed. Disadvantaged cru
?l‘ﬁnlgg glfeat- Pgenys GRstiicio xoerice @adop costly to transport to treatment

facll?ﬁg'd_ US2004/ 042120

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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"I AN may contribute to corrosion of netal conponents
during transporting and/or processing of the
W 2008066300ged crudes. Renoval of acidic conpon

om di sadvant aged crudes may invol ve chem CaF%‘ﬁlszowmzlzo

T, Lﬂl?}é?qni]l’llp}&e R paTesicnsestel romPANERLs vanhg transpofteand/or

.S may be used in

protdsSinhp AT feVdis a‘&@ﬁﬁtﬁ?&%{ e%é k%h’@)}}%lr 0 pf{pgjd% cQmpgpents from

transportation eq

digagurpagadtcrudisenaysimvolive ehérnioall P etz HodRld; o

bais&vg%ges 1s,i%rni ficant. eX{)ensejfo and thus,Iﬁlﬂg&Iﬁw&%&%#%ﬂwmous
ot ¢ OSTOTiEY Qs repistan) metalsanaxsbe wapddy tiapspertationeyiipment

and@t pRReS&H EphBentA t o .i.nhi bit corrosion

.ma pi nSoI ve addi ctniltogggp %%fﬁyégggﬁg?lﬁtﬁwﬂ?’?t@]r%‘%tnomv"l"es

S1 Verpensre dod thndethe hef eff@riosiongpasthhtaeaNg/ eS}Istin% gquipment

w8 SRR, SR R o s o
OB s AT SO LS E g Bl o in o

di mgwd@@ni‘?‘t nsqcrf]canf»simh quﬂEgirs mtue%a_ﬁmiy ﬂ?éé:/@la?uipment
or ,.ex ,. NIL.CKel , vanadl u an (0]
s RGPk Erden BBy e Rty 9 rechpisochioed b the crudes,
hogns . t ] t .
conDisadvanaged onidhs %P’%Mfé%v@fyclg%?lygwtg o {rﬂ?gﬁggﬁtamnants,

for' 8 deposjt on a surface of the
Or RS, BiFkely wanadivan, yiod/or BawhDuspg prdcessimyofsub erudes, metal

RGNS, 4 tiyvity of the catal yst. .
5 adv a’n%ﬂf%&ggz %3#8"6@ ogfl?eé%l @H@Pﬂﬂ@%l‘@%ﬁ%’ﬁﬁ# gn p suere of the
oo ronete Bllyst SU BiposAH kAT baudklicline i te
amg'ftyﬁg%ecf?‘??lyﬁ-have an adverse effect on catal &/st S.

P S b LS A S -

have been uUsed I n processes

' sulfip oxygen, m?g@gpn)? d2rgasisallyelrsing glefe?&iblhs fﬁﬁy,i i{ﬁ Bff¥Fsituations,
| Lon erfiCi CV., roauction or o
~havBE3 Witalle Gl 7 oSihisas, Al saliaendinr slstRacceartbopotal salts

I NSO
havé beethise@h Plocsds hakiYarl ; salt oLl
. m"érg ures, %{olcl i Eﬁﬁgﬁé‘%’?‘hﬁtﬁ%@ﬂ%@%i [eE% PRRECSSER teng tresult
in pgodes Zgtion @ffgmmw_ Bto&&oﬁionlmfdlﬂﬁmﬂul:]{lé ﬁ&ﬂ%ﬁ, 9§or| i allization

e . QVi the gqual ity of crude_jnclude
o PR b PR E e osengrablc gl miratos.uslioaien of ege
quantitieg bf hpdrogengaspind/ereRe i L bt | the 25
ot [ %ngul n d‘{)%&éﬁ?g u{?g'wever,

di sadvant aged fpr_opert_l es.
geNEPgIATgeesHe denmnsoviag the qualityr afaridegincliis adtingt dilesht to
disa@van! f diluent and/or increased
" %{ost%gdsné et 8 ol B84l peflicnt S omones contibwinee the
sadnantaged propertiedi AalditiRERThewsiEe, \ :
disa%i L_Jat& %g@é %?crgﬁg%ngt ability ofgégﬁ%allﬁlyg?czgd’dég.ssﬂsgﬁmmng
AUERY ©s que,tgdherqosts of diupr@ndéer indreased c&xESto thdie Qhe
disadslagiafe®érugés. ; : 30 Pasternak et al.;
e aE eyt B of duchfy atssBINRLT St miuein gome
situaousg decrerse tstabilivg Gbkuchranete. al . ; 3, 960, 708 to McCol | um
et o 4,119,.5 o Bajrd, Jr. et al.; 4,127,470 to
Ballj'?d Patppt 11’8%- 3af3.%3}1£',t9 %ul?fm@t o 3058, it to @leinakt al.; 3,847,797 to
Pastetnak3t aDS99487 58 1L l3 g 142610, et
Mo 4, 665, 2’6?% 0 Ng%?lgk’j’,g Q@Ztoé%urtgakr é?g@#ﬁ%f"’ et
cCailum etaly,G69601 88 to MéCalhume e 491193hs to Eai%&,ﬁhgé hﬁta'?’ 127470 to

: i S 47..957 t.o SQudhakar et al.; and
BW% %05%6‘6193? %ﬂ@ﬁ’@ﬁ 8los). 43729800t Heredy et al.; 4,591,426 to
Krasuk et al.; 4,665,261 to Mazurek; 5,064,523 to Kretschmar et al.; 5,166,118 to
Kretschmar et al.; 5,288,681 to Gatsis; 6,547,957 to Sudhakar et al.; and U.S. Patent
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Application Publication Nos. 20030000867 to Reynol ds
and 20030149317 to Rendi na, describe various
WP 28966382 and systens used to treat crudes. Th
A rocess, systens, and catalysts described in ?ﬁ%‘g}gzowmzuo
. oo 7 b 0RO el 1006914351745 Rencin,
de@dribaRAY i.ca r e S r above.
I'n sum mgﬁﬁrg[av a%% "‘g‘(g;d?é} SEPS Hg‘?otﬁ éﬁ"gf %Fluﬁﬁs heRfeprocess, systems, and

caghyitssiesathied iptiese patess, Kdvdhe£ XavPliited %@1%5%&‘% ye%h&hof many

esi que,  a ndency to corrode equi prent’, an
Ofi]??}ﬁ%ﬁﬁ%ﬁ?@%i%ﬁ%%éﬂﬂ?@%@-i vely large anounts of
esi.rabl e

hydmpgaen, cﬁkﬁd}v%agécgﬁﬁlgﬁgeﬁyg% ﬁ{regﬁ:p <isahle properties (for example,

properties. : _
rel high nésidueo apamdendysto(cbrrbdeediphent, &Rl/él 4 ﬁéﬁhéﬁ}cp'tg Bonsume
relarAN ll%f ani caltl bound het eroatons, and/or neta

Aehy Srauts %Q}W?ﬁeéﬁéﬂﬂg treatment). (Bharundasisable properties
inchidebé] v Ri k4 .[ans tj.on.and/ or ) )
e reat Errgf]etly Pl a%‘ ioai@i{t | esmﬁl 3%“&&[&#3’% ! %8’?1:8 E@é §xpplegelatively high
TANs oresniselly bauad hettrotoirs, ami/eanetal RIudifinksts). WiikhQhroperties tend to
cadsﬁéfo%?e?fsd usage of e]a#}‘{%/:ldro en during treatment, _hu%e,

S EIoBIES In Qfyentional FRnseertafionRBdan Heatmen ae iitiendneludiog
incresyEd@odsion S idas ; L RbY StS 0L

onver sj (S)n of di Sgd&%‘é;ﬂ? ga{gg%f%g%ggegﬁ Ht ,i%ﬂl?(afdﬁcreasedusage of

hydrogea, durigg \megwlqnlt.o N@Em ':tlgle ilshaaigrﬂi_ieammgmoﬁﬁ_s Eﬂ%t&lﬁﬁxﬁcﬂ%eed for
. ventions descri be ereln
m%% ’é,?ir IDF_EPQ&FB g{/' gqt%l FoR¥erpiogof digadvantaged crudes into

e

crudeoprodundts with propeticsitiat Reehord dddirapig, Or nore catal ysts
QAR u e a total product conprising a crude product
eI OIEHEINYENHON  non- condensabl e gas.

T PVERdeRs 4deseLE hed: her ei Ily relate t
cortidns deeabd R IhSelly ik s Sifbnendimetiols for contacting . -

a crgd;::ggch withone foe neire catZYstSue Prod 0P fitdl pRGR1cE @tﬁngﬁs' crude
ocﬁﬁ{% ?ﬁjsc%\i ush&g the systens and nethods desctr |1?3%%I

Progig: &h! MRV MR Ena - epidgesable gast Fowntenydesmabadiigrein

alsogeBérdle rad4te 4ol Eémpgﬁﬂ}fs't?é% 'i’l?%e HAY @&%klgxg@?nsgr é:%{eﬂp%ﬁ%%%therein.

with a hydrogen Source e prese
Sucly gerapgsitiansican beobtiined hyhmingribelyspsraoiaet methbay @dsBri&¥herein.

or . the catal ysts, conpri ses a catal yst

con aﬁﬁeﬁ O BROY F@fﬁ?&o%ﬁ’mﬁ @R Produely evhprésing
contaetingactrode fob@ G dlvdio : | si na:

contacting a_ cr ud{ew%.ee%eh\%\ngtﬁrﬁggﬁ ﬁ'})‘/é r%sgg%@%%%cogq?%eﬁt@]yﬂs to
Prodypeitie cRidlerodins Wherpinope onmarey/sf the tatalystsedtpeises 4 @itayst

contBhRGYEFef.Qat 1 ncludes the crude product, wherein the
crugg&pf%’gﬂ‘ct isa liquid mxture at 25 C and 0. 101

MPEhe mvehttmsilsoprvides b A st G ﬂé&tﬁ:ﬁﬂgxﬁl@? hg%u?f; g%;%rising:

sul fides, a

re trapsjtjon netal
cont%ﬁgg ﬁérlﬁfperfggé Witk adwydiesen seircain the asisemed e OF Al Cdtalysts to
1 ned ASTM

: f.eed t b
Brod ) e R OB ol M Bl R ot SR B o
liquid gixturered 25t°Bend O MPadit tdast e Fihd ®34ly&s 05m iﬁgﬂ%fs or

more 1 oalﬁgiggg {megglgglfﬁ{?p,%ﬁctfﬁ gr;gg%;a ’aa;gigg acrrgsligueh gn;n(t)m;tj zﬂa least 0.2
B oo SRR S 05 B e oS b AR 8o hs307: ana
contrpling gentacting cmdjtions sokdsthat thetlas pRIGREERATa: bs£0.05 Bfins of

oduct .. conpri si ng;
coke Bér gram of cmdg%rocfuct,gthe 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

W0 eebsossdmat i ncl udes the crude product, Vmere'P%Th'fS@oomuno
crude product is a liquid mxture at 25 C and 0. 101

a, The invertion alspeprgviden s nwm qtsnr@ammarmqmrodmt, comprising:

t f des
o SR S5 o i o e
pmdmwhneteﬂ) pfod@bﬁiﬁh@ihcmﬂb@@ie AR préfict SiRkdTh Bedcride frolltt is a
and controlling contacting conditions

11%‘8@ H“J’E‘H'é& i °Cc%ﬂd<9e1 PridBacet lesshne ofdbe rasalysts semptisiag one or
mbRS 1BREHRn tﬁ?éfﬁl%ﬂlfﬁfes,l 9 e Srufle %ﬂﬁvﬁf éﬁ}? ﬁg %Jge%é)f ghleast 0.2

gram of ker osene, ern ne

gramgs ok msmiue per gmm asfg:radef feed,Zis dgtepainet bt ASTVOVIBELADHS307; and
C, as determ ned by ASTM Met hod

cog&‘g@@g cgﬂtac%cc&dmﬂgls ﬁp@kj@g‘g ﬁgmdﬁg)r%g{ucﬁ@@pp@seg kerosene, the
ke#b RS hBfing AR O 2 GHilof ﬁ{aﬁgEEHI %&H%tfkelgy 4. 3 Sé;br'n%ﬁed by

al so provides a hod produ cru

AS$ d @)5& 86othe kemselg: I;avnrgtmlﬁeefzﬁ@bdnﬁdl aftexhp@iﬁﬁﬂ@ﬁf at most -
Int one or nore cata sts to
30K d Sefemningd b ASTIM ddethed 20386, and thescradeproriueldiaving at most 0.05

roduct is a 15 liquid
gﬁhggﬂ%egﬁp%ﬁi Hf&g{&%&%&q&w@a at | east one o? t he
cat alhedtreentionplsogirogdesemethod ofproguting asirideOprod®dtadomprising:
l{i i des rtld t h h?ﬂ%e feed hayi ng a-resi que content’,
coBfacting 1 rndf Togd pith & hydrogen saucecdn dhepresenice of gne ef mges catalysts to
prétﬁié@ a t@tﬁﬂpt@@lﬁﬂt HRdt |11'1d19dé§%§ &ﬁ&é g&g@ %Heﬂ:[ﬁf: ﬁé.g:% é&gﬁct isa

th eCTUGETO uct has at nost rarrs

ligyideprixggre @t 4%12C snd OIS MPa, et keastaing Imtfthercmtal]mtméompm one or.

- md} WalHAh b@? LG, SR BReldd 1oha halifid & sesidbe ooRieatior at least 0.2

grahy residinepdr pr@f tof @fide fedd; BEOYeHR iy éB’fﬁeﬂ'ﬁﬁ @bnditions such that
g a crude product, conprising: con%actlng a

th ‘frﬂ%epm wet bap atmasti)ef erge of eeleceer | |gmm nécude pevdvet with a- weight
rafe Rl e o kShidle EpoR URICISE 1 e hop B o8 ol 75, s

detiegmined by i TM Method ®6380.25 C and 0. 101 MPa, at | east

one. of .t he.catal sts conprjsing one or 25 nore .
traﬂ@?f’f VSRt plse W#qs&é%edl% prRducing @ ervde paodust icompeising:

colt@EHNBULreM feed %ﬂf %%%Buﬁ en gﬂﬁgﬁg%%&%hoqgforg “htalysts to

q%gam of crude fee term ne
progeend total pdoduct that ghludcszthecu:rmfe Inbdlmnawlkmdnobeeruﬂe product is a

i R Ll DS BESS E5S ek e
mogd LERItRMAAE! sulfdes2shdthe thide dd Ha @;dgoa dreﬁifdﬁg Qoﬂt%% %1%t teast 0.2

the atomic HHC ratio of the cru e cru
grags o gesidus per arprmof ervilelfred, 36 detemined bgrA&'mmmoams@r? and a

I T A
and c&m&‘blliﬁg%ﬁtaﬁﬂi@g‘f@ﬂﬁtlm RbEH@RaPBE cAldBr&duct ﬁis”zﬂleatom%c H/C ratio

Ef) g@(}t and the_napht ha havi ng an oCtane nunber o
of §(s bthepfpmicH/6vetio of ﬁles:@u#ﬁfced,dleescradmmudt hafvmgaremdue

congérng g o é%\%ﬁ{ﬁ E%;?f?lg ggﬂtegtocgqg glluﬁgﬁeg tieg Ak Iéegdol?y ASTM
Metiod D30MDhe camle Prydifct havify atdead0H00 %fz@ﬁ@é’ﬂ?aphﬂla per gram of

CT/ US2004/ 042120 roduce a total product
crugeprogerdsandithe apphila havier e octateanasiber ofiat leastde. pr oduct

I'S “Phe 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




10

15

20

25

30

liquid m xture at 25 C and 0.101 MPa, at |east one of

the catal ysts conprising one or nore transition netal

Ve kdasmessp2 and t he crude feed has a residue con

at least 0.2 grans of residue per gram of Cruggﬁlresgﬁ’mzno
Pl'ﬁ@cﬁétt@ﬁ_ﬁhpmddctg_hatéﬂ_ w&v&nﬂa@ﬁaﬁmga, wmd ﬂﬁr&wdsds ;Lrbag:t'h isa

. gadi C at the crude product has,
g Yo 025 2 5 0107 e it et ome 28 thersabmiysrypamirising ore or
morapiahsition kel BaPREN an AW QHHdERed ﬁ%@ﬁesﬂﬂ%gﬁteﬂg %f%& least 0.2

Iea%é 70; at least 0.00 1 grans erosene; 't
B3R} 9sieridue pergramiof grusledeat, ks detetniaed by ASEME Mdihod DG36T; and

S L TEN TR EGE e
sty g o ARGHRL TS oo

_-38 10 C as determ ned by AST
TOgatdesst 000 hgrams afketnsaney dlse kerbsen¢ V@Dprising erov@@chalié kerosene

haihg ofRat O et i S5 Bk nathr e = deriined By ASTM
MeghothD5 186, nad thdUerosase m gﬁg@ﬁ%ﬁmﬁﬁm tﬁﬁg@ﬁﬁu‘e BP2Chost -30

o~ 1he, invention al so pr od of producing a
Cﬁﬁm@&hﬁz@s@w@dmmw leash.801 gramscofonunien fzae 6il

' in th resence of o nor e
;" ‘%’?&Pé‘s"i@? b o Tt 03 s 08 ploAcR et g7 ALY 3@, a5 determined
y GMeithosl 368¢00p andl iicBos 0L0F @rhme t Ll dAdRS
Dsg‘ﬁide product, vvhergi n the crﬁgg&g‘rﬂgﬂiﬁaé@% IlqﬁlsgﬁMethOd ’
ture at 25 C and 0.101. MPa, the transition netal
sul 1 ' at least 0.4 grans. .
of | onevealcH 453 prdoitel kel & prblycle 6838 b hitgprising:

contasting atcredesfeed with adiydtogen sbirdeircthe ?i'estsﬁcic df! fﬁ)tﬁe gf' }éiﬂfe catalysts
at |east 0.2 grans

20, havi ]
conyiBgs i ingal 1A Gl 4 Biodoco torlarodust g Sisjades the
ot L bne choh Ly PGl AR 23 cCnd 0L MPe, the

1199 nastalsglide O@ﬁlbest baving a dotalodf at iaasteD.$ Wf,onarw nidi@f
r as ‘a rLesi due ntent, o t nmost 30% o
trasfil e RIS PO (TRt ek cafflys, e ue feod
having asTiNudbsret oPaBIRdst 025erEhR &f?éé?dﬂeiﬁég %ﬁn%fS’f GLEY R Sas2

th duci d duct , .
detefgiped by s Methed DB6d: aackovnrolipgroogetinguamditins suétethat the
P - | ysts: i Si
crudt (RO Rt NG 005 o of IR ke BB oot th cruce

progncbbasc resida¢ comtedtof abmbie30% bEithe réNi@tUShtenBEhe icPudeed, as
[ id mxture at 25 C and 0. 101

det%%ﬁpﬁé@oﬁﬁéﬂéﬁ?‘?ﬁ#'gﬁit al sulfide catalyst having a
o 80 8 B O BB o
contaeting a/emde faed vithuedeydrege soandelig the prédehtOGRIhe Hha8 alfysts
corfshf S en it mefH) P celvatio e dee eSiabrodue bedncldes the
crudafprddeas twhereln tHedBdeYrod &S iy ﬁ%tﬁg i QR b5 #ﬁlgq i (?Lne@l)a, the

and controlling contacting c it1ons suc
transitiQpymeisl _@?ﬁé@ c&tdsstdltamirtgradgmtﬁ] oﬁhait@gt gl}afnsa@ﬁ' onﬁgﬁfnﬁ%)ﬁ/ansition
rogen. content o crude feed, an e
metef e Bl g SR e e Gl i §egotslitemo somtoesd having a
nitroBE LKA OKEA D01 RO Of P BP L i
esji due content of the cr u%lg{)ggg , er%gf{i)r?aélf r a%c}]the crude
feed hgyipg airesidue content of at least 0.2 grams of residue per gram of crude feed; and

poed

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

WO eso663n2 al so provides a nethod of producing

product, conprising: 5 contacting a crude feeg’cwg%mnm
CoRiFat @fpd mash 3PYeofithe tehidup cormentad cradé féeh, Whéxin nitrogen content
. nsitign netal sulfide
is BRI F RSB Melibahited Brtomtione vanientisns dewmindicby ASTM
MahodiD5pdphduct, wherein the crude product is a liquid
m'xtTT]rse at 25 C and 0.101 MPa, the transition netal
sul fitgényeaiian plso presides amethbd of plodasing Q. ofudd 20808  coffifising:

sul fi,des per gram of total )

iyt s t al
coftiotlR orale ARl wifle pFodn siea e irmeende obendesamormastalysts

tran
comptisingh trhBsitioh Wk seIBAb Sy { s 0f
i / Véfe ?1 gram of or udehJ eetg:’;}}rg n"g'%tsﬁht 319%8 %géct%@téacludes the
e proguit, Sheran tsrfrede produch s 4 bouit lixfrgata5°Mind B3I TINPa, the
: controlling _contactin
raonihet AISSE LRy 35S p LA oINS DS R Snver momsUansition
metyl o8fidespes godm of titsl tRExitioh aistﬂfsuﬂidé%%tagrﬁte‘i%{&%lgé ?F%Sth” atotal

. de product. has a total Ni/V/Fe cont
N‘/S’rt’)'s% %‘F‘??}% BilNi Ieqst 3&0% grastf ofd¥i/Y fis per grien 6Bedde fded, and the crude

feed tehESE | f_at 15 nost 30%
R R A AL AT
confyplipgrentasting nenditioms suclitipheicRel fRyd SR AYBi4W 805 grams of

cok%g?ﬁ%am%rg}dﬁg&si dye content is as determ ned by
e Hfﬂgu & FEuds mragdusbhasragetall B/ VHF erceritent offat most
S50%p obHthe Ni"/Fa cehiédeo OB SiNg; nt act | a

cr gge feed with a %ﬁ%gg%‘ee&bﬁfgg@eﬁg‘?%%&g?se%’éeﬁ’é%gﬁf’mem of at
mosh ARt the Fesidugtcantpst of theude fiet] aid gherein NIV iHei @ftent is as
d . ' t al to praduce a total product that
R YAS TR [%%aaﬁ@fl,r N5 eqtent pascetprarinad s STM:
Methed BSBOBUi d. mi xture at 25 C and 0.101 MPa, the .

transi.tion nmetal sulfide catalyst having a total of at

| edst 1BVRlgR ai50 psRvidase methad pEprodneing iatchnate predint, comprising:
contastidd H&adP . tal transition netal sulfide

c:a}t_a%I yst, t egg@%@q‘r&eée& soﬁ‘%ﬁi”ﬁg’eé’rgmnf’ﬁ?ta‘&‘%ﬁﬂféﬁ?m@ﬁtﬂlysm
COmBKISIng g 4tangition nieta salfide oftaBst folirodde adb r
crudfa?;?cﬁé; gnqﬁt he 25 crude ftglgg hgll:?ng_ a r?s?) ug&ctg%tqgﬂ%ldesme

i ?eén&eaﬁ?é‘{ecﬂmﬁi%nmbqlpém@uumus € arlie). { @eMPa, the
transitich wefl hidiHé Bial [ 4t such that the

crude product haggghgu falr}rgtaggﬁ elrg#;?g%gﬂms She SFBPIS
transition el sulfidesnee granoéf ot transitien freed sulde chBRSC Htdtiude feed .

ontent, of at nost 30% of the

havill, £EMEL OffpCof 35100 Coaus oF sulfir hen eraen e svule eed, and the

resi

crude feet daving S redludi@intinthigskt BY @Mg&%&%p% ér%%eﬁ'ﬂ%ade feed;

4o esi due content is as determ
anc GeBping FRBtariEeanditiona sech thatthe drle protrichie 0fulfur content of at

: it tal sulfjd tal yst
most 00D St doBBE b4 @0 oI B L B S e avtsicue

contegk plia raowl 3675 thd resiAlt cotediUrThe Guls ﬁe’eéﬁ,'( &vﬁé}@mtnsﬁgﬁ} content is

oxi de/netal salt m xture; reacting t I, ansi

ed byiARTMdYlsthod 514294 aind tesidae wohtentiy d dgefnibed Bﬁ ARTM
Meth8d DsRbgr medi ate; and reacting the internediate wt

sul fur 6 WD 2005/ 066302 PCT/ US2004/ 042120 in the
prideameemtioh atyoerewiddser Igetﬂhf&i bPEAURGHS atRAnBBH HESa siBide

catal t{ ansition netal sulfijde
¥yst composition, comprising: mixing a transition metal oxide and a metal salt to form

as def

a transition metal oxide/metal salt mixture; reacting the transition metal oxide/metal salt
mixture with hydrogen to form an intermediate; and reacting the intermediate with sulfur




10

15

20

25 .

30

catal yst. The invention also provides a nethod of

producing a crude product, conprising: contacting a

W0 20s/0éaser] With a hydrogen source in the prese %

one or nore catalysts 5 conprising a transiti gﬁ%ﬁg /042120

in the presetwendioat s motohyirociismsao pfiduke HedtinSHiohhdtal sulfide
catélgﬁl udes the crude product, wherein the crude prodguct
a liquid rixture at 25 C and 0.101 MPa, the

tr amid inventidiPA1gs p I%Uﬁeb g%e‘ﬁﬁfgladf%ﬂ)dc}ié:?rgé gruﬁgymdélct gomprising:

transition netal

- contaciing asrussrfeethwithfa lytirdgensourte i the prasede dfRnb @y &o@@éatalysts

de f det d by ASTM Meth
conf B i mRheutBi i g rocned a lamrods ok Frudes the

- cruds prddudd) WHetein Iﬁ@%ﬂﬁe};@ocgusﬁt %gﬁ;g?(ﬁlgﬁﬁpfe 63855 3 ﬁ/ﬁ@l’@%a the

of . the resi due content
transiien metal syl fidecnatalyst spmprises iademnsisinn nyetal suifideptheichafel feed having

ol AR5 FABTEL e 7 BB I i

ASTMadethng D307} sontoilingdntiBt @inditknk 64HBhAhe $Rlde product has a
xture w.th hydro entoformanrnterrredra qu
resi mr%m%ﬂénostﬁpé? ‘P@b@ msistupicontestofithe ciude rferred, picwhére the
tr I to produce the 15
anSitioR Bf2tAl sufﬁ?i%%a Eﬂ?nagyzﬁ oy: Tansiinn metal oxide.and a

transition netal

- metdrsalf bl fgmen umsrimmh métapdixidb!ﬁiefw sdlt kil Al edﬁrﬁihe transition metal

contacting a crude feed wth ydrogen
i Bttt @3@&5@3@ fo e asrmmedim andecnctinghe
inteiiiedhis Sith shﬁﬁﬁin tHE cebfdhe b ar qnatﬁ)jgroduce the

product, wherein t e e ude pr O
mﬁh&ﬂ@ﬁ@lml deca@talysd 0. 101 MPa, and the crude feed

d f
1 YR B35 0B o e oot o
it
con ﬁn‘tméumrﬁ@c%ﬁg g‘ﬁﬁ?’@"@ﬁ?@é’?@ éﬁ’ glgr}{rgsgh éo ?f dxﬁro(}%‘o%% Fﬁgllysts to -
prodgge Qf ozl profduch that g udgﬁﬂlefcmdﬂmgdudh,ewharemeh@mdﬂ pioduct isa
f
et AP LA B o PSR S s o

product
res:dnapemamnfmd‘miéed méﬂbtefmiﬁédﬁ AsatMdfod s
0. 001 the VGO hgvr ng at east Bb?‘%%ducm *

0
least &poggmgqtﬁﬁgfqt ict 8% &Menet; cpodensing @telcﬁt apnmdlntmfthaqrapor at

25 0Bk 0308A o oL OR300 pr

det er m ned
gramp:,f@m@eso@mmmnm @00 hgradisoif Agplhs; thél Barhy rmmn an octane

crude feed vvrth a hydrogen

i TPR 1200 91 s 8L B DR Bhort QINQQoﬂ?@aWﬁQ heaing e leeal 03 grams of
arombRcsped Qﬂﬁ?oﬁm % dBlAES b B hdRE 361080, 108 L2445 05 grams

product, wherei i t he crude

0 resé@ﬂ?t éh@et@mlacdbb%ﬂmmﬂgrmwt resr due per gram of
ASTM Met hod D5307, the

c rﬂ%gn%eﬁl %B S%r pgg‘f%f fr’ﬁn"}q%e@‘ &P@WI&S 25uds praduad, coEIprising:
contabfitey a etude fécddowigl 4l ﬁgdrﬁgl ét'ﬁ&cerlﬁil?e }%g ei%%% ﬁﬂn? {{“’%aﬁg{%% t ﬁ:gtalyst

product: at | east grans

top rqﬁlgﬁ ?]E?tﬁtpr peuges thap ingbrles) therceudzf prrmmm,dyhérem the &dde feed has a
tha, as 7 WO 2005/ 066302

resd TR s 2B o PR Bensom of et abdsiomnined by
ASTM ddethod®DBB(7, @h@&ﬁdggroggfttelf %n hzﬁﬁgl rg%%g%vmhn %@}3 NPa, and

h cr% ams of residue
e e product has, per gram of crude product: at Ieast 0.001 grams of naphtha, the

naphtha having at least 0.001 grams of monocyclic ring aromatics per gram of naphtha, as
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The invention al so provides a nethod of producing a

crude product, conprising: contacting a crude feed

WO 2005/06d392r ogen source in the presence of an i '

salt catalyst 5 to produce a total product thg?’iﬁlgﬁﬂoﬁmamzo

deteriainediby AT Metbied D6330, ¢t leattt0o008i gramb 6f 87D R ﬁﬁdat Béit 0.05
aBhs' |d&1e %%gétent, of, at |l east 0.2 grans of residue per
EralrAhratdus, atdetermined by ASIM Methad DEAP7. ASTM Met hod
D530#e invBRticH [ Ly e mxture at 25 C |
and, 0. 101 R/Pa#%%@mtgﬁg&%éﬁo@ fl;#rr (g[gll?c %ggae pEc tfﬁ?ﬂ*BlFsmg:
coniaqligs asrusitifoed with alhydsige sGtte U thopresénadi Fe@linordilc Ez;lfcatalyst
per gram o

to bR CBLo Fipes TR fnclots ThesTias modudiombemibe carte fuaithes o
s nn . e 8 R

A %&‘aromﬂtl CS per gramo
ST Msthod d¥7365; thawendstprodist ist: Iifiidjnbrecd: 25€6i #44), 1039Pa, and
d D5307. The invention also

the RIELIAE bR L ST MR LS ond : 3t lepst @0 aeme of diesel, and the

provides a
diesebharat 3aasi).3 g Gdrbmatic pef Bl ' Iar,,%ng;g{g
36829?-” e ig t he presenc%g%(f%ﬂgﬁ ino{)s(gﬁ?eyaéa ca g?’ﬁ?m‘h"d
> floepit 0004 erams of ¥GQ; podithetV 6 Odms :rahlehsl:ﬂ)_e?sgmgﬁ of ttiatics per
TP YEEh . t r Ict s a id mxture
eradl o 4050 a2 SR e it BOQ0 aelimise d B mipinlsesioue, s
detepwined by ASTM{Mbthad D302. grans of residue per gram of

crude .f eed, Z]é det er mi ned by ASTM Met hod D5307, and
t he "CPYRIHOR alsq Proyddes qﬁﬁé@;@fpr@dmmgaanm@mhmt, comprising:

contaeigalérud Rl wilsSs r cycl i ring .
ar or?gé? i'cs pe$i gr arr?1 %ra%érhu%gﬁf gxtégi;gpg%sgx%eo Jpprgagic salt catalyst
to progieesttota) grastwtiibint imokudssithis chitletprfhict] witiehdin ¥ecrude product is a
drocarbons that™ are

S 8 P\ I e o
* rangrafteshducopos Geach B Shuda fesl IR AERL Ay NBPRY 191%{11%9@5553 03"hd the -

S?C that the crude product has a ocyclicri
crudg § adnopgayaliswring aramaticaontchvoateadse 0.1 gridB ofmonocyclic

. VCl ' ti.cs.content of the crude feed,

ring SRAREIE bl ekl M8 R TRG, 55 el e ot B condiigas such tht
duringsthe contaetihghy mASTOLMeAHO6 ISRIEGRRArbodR tHR ﬁﬁérrgbg Sg{xdeﬁgab‘i‘é &5 °C

vi des a_nethod of producing a crude
and @mlp g, formed pergamnf cauderfgerh as determuinedh by niagelbalgese, and

h Sl ' f ..inorgani ¢ sal atal yst
S e R o By e MR gt o Vot e sreater
than p mpggeyclicwingrazomatidsaontentief the olide Fedds wilereld Mibhsbyclic ring
aromgﬁ&gtcr t Zg C and .0.101 MPa, the crude feed has a
Fes] g’ﬂgeng'gﬁtg fiermned by Method B6438 of resi due per
grBtie iaterion Gesof =y - TM Met hod .
a0 ot Mo O e g P RRoRY 51T 4 S i ompprising:
contaghipg esuida fﬁd_ ‘@ibahY?hgcn muircrwngl@atr préseage of aild %n%cﬁ;%ﬂicatalyst
i,ng .contacting conditions sucl a e
to & pR6UhcE AR APl 1R TheRiles i cdkoprocit, wheretithe emde pBsnct is a

liquidméatrernt 2580 ahdo, b1 $heCRRd ; fe
wher ei r? ol efin ng{l zfr%l:d]?é as ee%{é%ggrsré%glgﬁ%ggﬁwﬂt least 0.2

grami\pk REduBeT 3mam of Wode e, B6E36 MiRATY LA STHOMBHAUS07TAR the
[ [ rovides a. method qf producing a crude
crL;depr odU cta,8 %tl:e(;ﬁnné r%P@ieﬂb SXETED I BTRES R Blfe%&é Pezramfiiorudg feed;
and contebl iigecontaRting onditib | Ligpsal t

I 3;VaI yst to %rgdugeﬁbzsuggtﬁgfﬂ%ﬁo S&? H?chg? Eﬁg%g‘{)lgi&lésscotnﬁeé‘t of
at ea%cf du&epienthaa the qlpnssantanhef the urirleifest] wdiersis oRfin 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

W@ 3g00d@es3per gram of crude feed, and the inorga
catal yst exhibits an emtted gas inflection o?bgﬁ%%m‘mm

em ch@dnmmon alsa providesiarhethed bAp@EusA g:
cox% a fﬂ&ﬁ {E nﬁd by Tenporal Analysis of Productprl
t?i{ﬁj a e 3 Bfﬁ’gogf@rﬁoatqeum the rressare pbamsinerganic salt catalyst
to prvdtcd SRt prstRicPhIH c?udregﬁbﬂfé? v&?eg lgrg.l?é crade product is a

expr ¢ essed in gr ans O res rram
liqplcuixews ab2s % asmmonmmapﬂletdmﬁerfesd Basdng @ Rdshitie cBhtehtSf at least

02 FeHES of RErun o em isrvindorss 309 Ehemnaremmipant elvat edibits
emrtteﬂ\gad fafleRtiieb e erfiteR LALHE] Rehrrabid ‘i‘&%%fb%ﬂ#%‘ﬁ F0Sapd 500 °C,

n’pn Si ng. contacti ng a Crua

m@ed wT mpcpmleémims of Prducts §F4B)iaad semomag abatadting
t that, includes the crude
cotsto uc? &?@ﬁgtrh ’h’%ﬁ ngocﬁlpﬂﬁees esidhe eoqtentexpressed i grams of residue

perrgrach of erudde peduluct, afak osk b /Miﬁhe i‘&ﬁi&rcHﬂﬁn{ @i?ﬂr dfirle ?eed,

resi du.g content of at |east O. gr ans

WhTEin 15gHg eAntet ies deisainedihy Aﬁ'Bh@MeﬂmdsBﬂO?c at al yst
co or ic.metal salts;. and the,

" or e meuttn o1& Hbyib0s meBRAIFR S ertpiind Comprising:
contaeting acivsle fedd wiln ahydﬂogenﬂ s@lEbe in'thé pieBsmeoR by 'irforé&ﬁﬂg %lt catalyst

det . Anal f Product
to i R R Al °r?mﬁ¢r§‘e¥§%§u€t€wpé2;ép2mdémm
hqm@mw 25 @@)ﬂn& 0@§@M;f£ 'mf Elé'f‘egd?:g.j Qges@escton%n? ofo at least 0.2

the two inorganic met
gramg pheesidue per gramad ctule feewh tigrinbryanial shlt eat By dmpraves at least two

R e SRR ORI S

uct has™

an ensttedlyas iparerdperaury rafipdI 48 Bk PN
A%ge r esi duecont ent 1Fof the crefj}{éﬂl%{i bggfem Iéarlel n B?Sesfggéduas
(TASYrwhereinithe emittcd gesinfeetion tonpasTive Mg delbdDB3E (2) AIDSC

tem]béﬂﬁﬂat SR 1AL She RIF A tqv%dng%nﬁggﬁ ﬁlgsfagg cﬂaag afﬁ%@ tq(;girlﬁjega?tgre of

pro uct, conprising

the ingrpanigealt satalyste anmcdﬂmﬂm;g,e&mmngfcoﬁdmbmugﬂ

rods {}aaéyst to produce a total product that includes t e
Proclict s s Py durgontephexpressadia srmtief nesiduriper gram af ci'udqlpmﬂuct of
at mos30Us 6f Mk 1. he,crude f.eed has .a
resi due con%gir?t@ cg npoﬁtg%sﬁfgfiéd’ %Pgrﬁgl 15p1dpe contemt isas
dete@mandbyA&TMMdtmnasw det ermi ned by ASTM Met hod

anl c, salt catal yst exhl bits an
e m%ﬁ% EH%S%%“ ?H?ﬂ PTQX %ﬁP diPducing ayeryde progluct, comprising:
conts aroaﬁw@ecﬁ C.._ as
d(m?igr nm ned yerth aq%’rag%%%n s?{s)thgp ?%g%‘% e I?Qf"gra-"}lc salt catalyst
fo prg e;?rte@bmoldgcttth@ includes thﬂ cmide pmiuclh whbin the CBldéPRodfct is a
R I east 5% greater
liquif %"ﬁﬁ%@z\? 0 F:L?Ré tlﬁg desd hag pgesidusecoptmuntas least 0.2

o€ resikhe
e o, S .

inorganycisaly cgtplylgtrq;@@ﬁsrag emidedigas ipfledioatof an enmedsgmgl a temperature

eed W th rce in the
e Lt I R T S
and produingnthe diudt piddatt ud 'i§
e Sy
east ¢ /o g¢atgiihan theolymeief the eride decda whes iteuelanes @remeaturad at 25
°C anli ¥R ¥P2
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5 grans of residue per gramof crude feed, and the
inorganic salt catalyst exhibits an emtted gas

wohRbmsmesr of an enmitted gas in a tenperature pah
between 50 C and 500 C, as determni ned by Tenpg)% %2004’042120

Anal Ths lgvmnomrammoudeﬂarﬁlaﬁﬂmdm pmm dl ﬁg@a?wng%mgmsmg
°°§?a§ﬁ%é %M%@Bhﬁ? © PreseRee o8 ap fnorganiosalt catalyst
to @rfﬁﬂde Q: téetgﬂ%rwﬂﬁbt@li& ifcDid¥e %eQﬁ"ﬁd lﬁl_rﬂﬁh&f whirdfint Sﬁﬂe pfotluct is a

e ermn 10 mass bal ance. The | hvention a
2k 25(9(3 tied 0d01 pdBai dles ergdafeed hdea pesitiecontent of at least 0.2

g crude Jeed with a
oS A e T T —
gas mfhbﬂdwﬁﬁalﬁemme&ga@{n@déﬁﬁyeiaﬁﬁb |Héﬂ§e%nt5'®e’(lcdaid 0°C, as
roduct, wherein the crude product is a |iqui

deferpingr by kemporat Ansdyss of Prodaess (EAR; endichmtioblin duateictig a

st ,15 [ ans f . resjdue
wfg)(grﬁbxgst'glr%ﬁglﬁgt Elﬁgg{bre o ag%;\% 0 Of 8§dgp 5 iaoﬁjs that are not
comm:aat;ls at 2(0%C and @401 MPaaidé fdrined peﬂ gRnd @Fﬂiﬁdeﬁfeﬂd,%s 'detétfined by

‘Ex\f(jeen 200 C and 500 C, as deternined by
81%ntial scanning calorinmetry (DSC), at a rate of.

e

comgaetingrat crude foed vethch hydrogenaonreefin tiegireieAcdSf andihdfPanic salt catalyst
nmost 30% of  the residue content

fo %‘Pa{“lfj%"ge'?@‘ﬂ()du ttﬁhéta'& Crde s9dish whsreia the gradesgroduct is a
lgeidtraiiird 862 93C éﬁlTM M&Mm@%ﬁ% fedd'fa 115%? lg%icfﬁ? cfil}ltﬁlqt of at Jeast

prOV|des a met hod produci hg a cru

0.2@“@;5 p rqsgiult: p@bmamf cnlgiqfecd , aué tﬁeaadzgnni:hlalh cﬂy@sﬁi@ﬁ@ heat
B | Mgl SRS SEntren 200 oL P 3Phce R dresriiy

- dlffa:r&)mabscanﬂilngrcaloﬁnieh@ (DSQI{ Gat BT WE 01°8 1Ry ndihudkd %ui controlhng :

mxture t 25 C and MPa, the crude feed aving a
niactng candipnesich shat the qr@%fserQsctchasa gesidns oohten’e skphessed in.

T ——
crufle fied, Whtrdmabmdu& gontdnt & as! d%ﬁ‘irnﬁﬂ&:y%STDﬁ\dleﬂ@ﬂ IO,

sal t he |norg |c S catal yst at tenperature
iﬁ‘? Y ERAGY 305R RIGH %5?@@ ferodiising a:@m!# moplucrtgcompnsmg

con%ﬁhgl alchii fEéH‘aritﬁ h‘ﬁ%ﬂ%&? Qo&r@@fn the ?regéﬂ{:gf%f ; eSI ggé'up %aﬁt catalyst

a resi due content ressed 1n ans o0
to pgpduee eftotel produgtribal indludes ftheactrud@pﬂodﬁﬁ%vh&etﬂ“iﬁe chie @ktﬁiuct isa

Ilqll?cg mgﬁﬂ%ee{{?p E,{Zr?élg %b® ﬁ%ﬂ g%'?e%r gxylrg%-sp‘%% eenqcﬁglgéq(’te g%at least
0.2 ghad®s grreMiEeserarai® bha%de Feel! ﬁfdﬂﬁ %@ca@%‘#
ogen

rising: contacti ng a crude

conéxgﬁp( véty that 13 aideast hedonie cgmdlatmtym of gdeasc omabﬁthe atoagamisd salts of
e LR By b cBRENES L DBl B 95574 B 0
conﬁﬂmﬁg @60EOnEGhd A0 SO A ABO crubik BRidtcta% a4 Sd R cof EenF

and 101 MPa, the crude feed has a residue content
eXP‘&FSqdéagfamﬁ of regjdugper gram of rade pmmcg ofiah mést 30 Udef tﬁeﬁﬂmue

oo BB A0 bR o R b by 7Bl

D5308. an al kali netal carbonate, and the alkali netals
haglﬁ]lean atom ¢ nunber of at |least 11, and at | east one

dnyeptiop alsp prgyides a method of producmg a crude product, comprising:
contacting a crude feed with a hydrogen source in the presence of an inorganic salt catalyst

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

10




10

15

20

25

30

: saltﬁ,

5 al kali netal having an atom c nunber of at |east 11

to an alkali netal having an atom c nunber greater
whassbdszpos in a range fromO0.1 to 10; and cont elr}ﬂs $ba/04
contacting conditions such that the crude proguct E 7042120

liqaid meixtudest 2500 @1d 0. 001 RMPa/mhs crilldFesf hdshacresiafié oiftent of at least 0.2
content_ of the crude feed, wherein residue content is
graggwé@%sy%méarwo foedhenorgamic saltratalysteampaiacsalladi metal
r
Sal@ oﬁ%éﬁr?@f“ﬁge dﬁ contac ‘lrﬂ?]gﬁ!%h %gtus e&? Eﬁ%h %ﬁq%%%}q?ng b‘;'n'%lnthe
aikalo metabs havetahmtcpnmsmnﬂ:fer of atdgnst hhrapdat Eastadie a&&ﬁﬁlrmisd of an

t.0 produce a total duc wherein the crude feed has
IFEEH? g%ﬁé‘n% Bﬂﬁfé’i‘ﬁ“ca gr ‘Pfté‘é!ﬂasrol o ag, 1yetal hayieg e atomic

nud&ér ggézﬁéf‘tﬁ‘iq Egﬁfi& afrﬁ‘%q ﬁ&ntﬂ 9 1I 890920 &n%%hlj.l}gg&;nﬂcﬁﬁé conditions

conpri ses wherein at ast on
such that éhﬂ«aude potingt l'eahtresuiue canteat ddtimosk B6Ys dfithe mexidde content of

el A e s AL M b

al k¥hd inveitain dléb\/%rﬁﬁldaﬁa ﬁieﬂ:{Hd%fﬁb%Hi@{n cﬁae}é sk, dom

an al kali netal having an atonmic er greater tha
confacting § crydedeqdhyish atydragen soures inghe pregeuosuqunamorgaas salacatalyst

o B8 A% il LSl B FYE 98 YRR oA 18c 0
gratdPaf reaithie fper gmﬂgoﬁdwdd:feuﬂ ehin0fliabic saltara®ysh corhipridek W@l metal

r oduct a residue content of at nost 30% of the

salts,hegeln a@@ﬁ%’ﬂé‘»ﬁlﬁ ob theralkaliangighsalis dspn slkalimetal hyduoxidenand the
alkdl SetaRAVE 98 StotniFBhR8e: Hat Peragtgﬂ gﬂ ﬁ#%ﬂg a@h\gg Wi of an

conprising:. contacting a cru Fogen
alkaliomewabhdving dtmaipnmsmnn‘aermﬂ‘ atlRastridngan aﬂcah&étaldﬁwaigx@tatomm

- Ry BBl BancH1 4 = pBES HORLL o G0 EProdicing S agpiiee of he

totappfodaétaamaaf &%; ugﬁdeh%g at Ieaﬁ Sp’é?ﬁ SO the %g.[édrla? a5 abYigh 0.101 -

COTTpI‘I Ses a I meta rern east one o

. MPgpndfprming thﬁeftraﬂe pradinet, whergim the Iziallde prastust hasyecesides cameht of at

o 25 metals n atom ¢ nunber of at | east
mo%?ﬁ/aclfgﬁé esdglgg?ntgxat Ofgﬁ fe io of an alkali netal
havitegnedntioh alkb provides methodbf bRAGEng & dridetoddtHolnprising:

nmetal having an _atom c nunber reater than 11 is in a

conjagtﬁ%a srudenfesd withya hpdrogenepurgerin pregsnce ofapinorgaic it catalyst
i 1ol BB1y 8 L SEOAEA Bl L

gra:ﬁmof‘nemguﬁ per gramdd cprdecfeezil; theih@izenhio shlb eatelysiniirizesigkali metal

a.resi due co f at st 30% .30 of th
‘cs,ls?ﬁ ang oﬂ:@ 1 ety @&naii%@mﬁ%hxdr@ﬁ andghe alkali

metﬂ& ﬁé{vedﬁsat@mfﬂaﬁd}ﬂ&r QF aPE Y] a@ ééh‘atgﬁ z}?%ﬂﬂ:l‘f&ﬁo of an alkali

onpri si ng: contactlngacru drogen
met@dlarfmg anratgrhie npnésenﬁa lexst hhtu ancaikdninetad hirting af aﬂoyr&t number

o i P 3303 g 553 o
produlci4sul FapBt: caﬁdéﬁsxglg% @ba}t%dif&&l %f G 8 vapet] 8% / gdaélgg);l(ﬁ MPa; and

resi due cont ent l'east O.
fonm@“t SZ’@IMIQ@EI&@hergmahmcmﬂe predichins peesiduecontdnt of atdrost 30%
the.i no ani c catal yst conprises one or
of e due 5qn]to df:?a? one or nore al kaline-earth

fTEleBE u&%hﬁ&i al8h Frdﬁdgs ‘drn?e?thtfd‘ﬁr ;ﬁr&flum g Eﬁﬂd@ %h%ct, QbmpfiSing;

al kali net al ts is an carb nate
cONtRFEIS mdmf@ednmﬂw G hMM$OMG & ‘dm prmemn of amurtblgamofsalacatalyst

to pxltoﬁgcfetat t#ezl gfc{]?‘gfgg s ﬂlolluldésn r&% %x%cfuc? %%Pequl eocr%gdesﬁ-gguct isa
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
WOoReoses630s as determ ned by ASTM Met hod D5307. pFhfys 004,042120

i nvention al so provides .a nmethod of producing a cru
gramsoefiresiduepangrams ofi grude demi, ﬁmtmmgamc salt daalbrmanbmprtsbs 6ne or more

U RIS B ot RS b ool R GisRt hgesin ome

ofﬂ:[euiﬂlﬁﬂlﬂﬁét@l«lsﬁalts iSOl RA ety M REIREME
iquid mxture at 25 C and 101 "MPa, t%%é%lfﬁaé%ahhvean

atoﬁ&é ngmpetsafat leastolds @ml centroihng eusactiog Zoncgnamsswh that the crude
prcfd%?’t! I‘Pdg‘a rgsgéuﬁc%q%gg r q d§et 3hf%f thé}hq% d or * of B Ir::lt’ude feed,

whied femdde sontertds 8y déf@;&ﬁn@d splAiSTeA m&a DB3@t, salts, or
m xtures thereof, wherein the alkali netals have an

at orpe HH’G% als pravides aguethad omddmmg a gmdc mepduct, comprising:

cmﬁ re C"'dd ue co en 0%53#38#0535 ??Sﬁg Sq%aﬁgrlﬁ%cggﬁ catalyst

to pmdu@ni total piddecrthaidigcldesthe Wﬁﬂ%?tdﬂu& Whéiﬁn V8IS product is a
by ASTM Met hod 307. The .invention

o SR G Al oM hg couachadiag adpyidus sATSEROR a last 0.2
graﬁﬁrﬂi'%ﬁddéq:er BP&EH@ foe ?, the %‘?%Qm?@ Qale%amﬁq cﬂéﬁgh?é’se € or more

source in th& presence of an I norganic sa
alkelp metad bydroxies, G:malor meavel alkhlitdredrth metalishiis, dﬂlﬂlx@jrlddmereof
roduct js a. 20 liquid

rodyct er t he crude
whBEr e bialt i Ry i TobAC isaber ket less 14: anelpialling contacting
cond@idrd WEcHCOBE 188 bk p%ddc?ﬁzfsta f2sidue 85 ofht ﬁ:ﬁ‘3§t' 96 oPBE residue
ram of crude feed he 1 norganic salt cat
cor&@wf theesuderfeed rwhme residueaiontentisak detgrinindé by ASBEMdvlethod
e al kaline-earth salts, or mxtures thereof, and
érein the alkali netals have an atomc nurrber of at

- | eaBhe ihtentnclgostbyides h ABLRAYIIRduRhg £RNG {)io@ﬁ& Sothprising:
t the crude product has a residue conten

CODE?gP%%EHie. feedywihe hyragen seuree ethp preseprearnf en mramc salt catalyst
to p?:{) ; gﬁgt%%géroaﬁm'mﬁnﬁlgg/@s {18 5%@%&9 Whér o nt gﬁ% .prediict is a

. ereln residue Co
hqm@mmw avR6 0 dndHAVT. MPhehé orde feedmaahmzdireasonféas ofat least 0.2

EraiES it SRCIA0 PLETEIA TR o ingsis o Gplalyyg Ghraprisep opeor more
alkdlﬂm%ﬁ?hf&r%@ € 0P ind? al @Qa[iﬂlcs ! dr mifedd fhsleof %ﬂd wherem

wat er, the hydrocarbons have car on nunbers In & r
the alkghetalph®/e antedordiz mmiste of atddasha; androestralling m:omaetnig

ol S B B S0, Bl e o e
per efiint bRSugasrotindt] @Mt'xﬁki‘st DT tﬁé’@eﬁlﬁﬁé’ c&ﬁént'o? tht crude feed,

t enperature range between 50 C
whegein sesiduscgnispt Iﬁéﬁﬂgtﬂmnmd@b’y%?@/ldﬂethéd maa?.s (TAP) ;

e BB RPR AT EEGRR R of mioouioe s Phges, somprising:

contaetifpalcrote feeddviti e @ oI IRIABEES in thO PRIsERIe M an inorganic salt
ontacting a first crude feed with an inorganic salt

catabyst g wites, the Ielrppagacnsdeve pargersavmbars ngasreelgatﬁ@nal gaé, the

t r§ Si n dr
crude ﬂa&fﬁg r@%ﬁ%@onﬁéﬂt?% srtqgir gagﬁggﬁ? pst grgvf:u cride feed,
and maaorg@ma sgit aaralyef exhétsitsGeniigsd T%sdﬂfﬂ&fﬂoﬁ'df%h effitt¥Fzas in a
feed, as 5 determ ned usin Met hod D5307, and the

tempq;gqubearﬁpgp ketyeen 39 & pad 5@ ,tﬁstdgteamned by Temporal Analysis of
Products (TAP); and producing hydrogen gas.
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10

15

emtted gas inflection of an emtted gas in a
tenperature range between 50 C and 500 C, as

WiewsMba3ezl by Tenporal Anal ysis of Products (TAR);
contacting a second crude feed wth a second ?g%rgsgl%oftmmo
i n e IRyeatiem slso providesiagnsthod of prodiscing afcrideqroduie dirifising:
ce a total product that includes

coffB R (0 WG Bt el mbereseicer sbam io

‘gendrape iackagistidant, Qh@gas%ﬁeﬁn%ﬂlpﬁsg@]hygﬁogeg,?ﬂﬂn%ggl%é Bd bR%ie foed

h conta%ti ng conditions such'that
255 BHENE certersiofiah leag 0. eraprsoafuretidushpan gearh pf fitst brms fecH) %4

AL | . ! ti f
e Yt A MBS, SR U PprsAiasebcgham bl an
emittedigaslinflectiemef @1 driigied §o%in SehBBfAue %@eib%wﬁl 50 °C and 500 °C

a b4

wWith an inorganic s

nt actjng.a crude fee
as %%p‘g}l%ib crprral Aealissis ef Broduets §RAPyivontarting d Secohé crude feed
with a4eEondeahIAR: Be gﬁéglf&?rf‘ég %%?tgatela)o '2@ E’ﬁ g %?ﬂqr%@é ggir/ Sream to

of residue per gr
proggren total powlubibat inelndesths enmleiphedurt, Saerdih R Hdd %%dﬂ&%s a
an

_ i o , b do.
a3 ke 93 e Mg L ok conifeline comtepingeoncitivas such that
e ks j 1.9%J [ l,east 3.
e oEee s O erich oA et 8 T P sl
TeSRECHYRONS Qdnere prepeptisssifthe secoDermdadtedi oni ng an

in ' It catal,yst: contacting.a crude feed with

a @%ﬁ%‘é’r@g%“?é’@‘ﬂﬂé %W@ﬁ‘aaé’? SRR 4 £S shie; caruprising:
contaptingya orude $eedtwidpd: I Qﬂ‘fs?' r .
h th tg [ ncrude,smt he ic]:]?ﬁgdaéﬂdgsragdc&ct, %Fg?%k?cﬁeo ctéu éwherem

e Y}Pa?JEFGfi bag a gesidugeputtent ofi at leastl.2 2fan® affrdsidle @ lerMRaf crude
' i d content of at |east

feedéﬁ.gd&&'ﬂﬁﬁcé ?}‘?QSWML%& gﬁ}'g :, gx#f %Efnefﬁn&g g gaéég?an& e gas stream

grans of” resi due per

OwmilD

© . comprising biyiiogen, cartoamtérmgidep et ABES dBRIR, AIhE ShUratio of
In grans

20

25

30

5 si due_ content, expresse ra

d h
the %Qﬂfléﬁ%mfg‘iep@rtg‘@?;éﬁ?%fh%ﬂﬁd%aﬂﬁ%ﬁi @, of at nost 30%
el oSl BRNGES s banbd 6 ot ind {8 it omprising:

.esi.due content"is as :
conqtEeyune A merganicosalticatal yst, wontacting defida feddudith a hydrogen source in
I.Si ng .hydrocar bons that have a

the SRR G b Ronaliepiritic Kol atolomifo pendgon pislamodyct tha
inchudes tHeQrikde prbdudt, iHerdiRahe Li8e pf’bguWiQ %?flﬁﬁgdqvﬁm&?\ge at %\%:’% And

ri.sing iso-paraffins and n-para
0.10f §4%, ﬂmcweﬂéga‘p@g atesidus content pBatdddst 013 gefmeéf wighe per

j . ASTM Met hod. D6730. The i ti
B 38 AR c s o dfions e o crydeodhot has a

residyonqieit éxpressediin dr@@s bf Rsd poF S8 G criie rgétﬁ?c%go?}%nost 30%

fthWitg)a boi | i ng range distribution of at
OL 06 TSt up contentpt %ch feed wheraistresido@dongert isasafetermined by
ASThyMefpa PR W th a boiling range 13 WO 2005/ 066302

PCT/ US2004/ 042120 di stribution between 204 C and 300

C Hie igveaion tsa, previdéseiGudéleddboiicH S oMbrisi
range di stri%,h{t?on Be? gﬁhggg&%éérﬁgl%mat

ith a boilj.
have %M&Bﬂ’&%di“?&k}. C{i%%bw etaern 30 °C k338700 00§ Ejrat 001 MPa, the
hydrobioRs e6rm O ngllsbbabRl s Wlpb AR SR b ivelith 1l g sor

400 C and 5
paraffipgtornyparaifias ob atsmostdt4, hadersanied by AETMMAEEI D730
ion of at_ nost 204 C conprise iso- paraﬁl'ns

diTgltBr.rilbu,J 0 o \
andeAaYFRHoR also prayides acrydg ¢fmposition 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

WoY®ss630 al so provi des a crude conposition hai‘i:’?ﬂlszoomnlzo
per gram of conposition: at |east 0.001 grams O

distrilpitiondetween 20476  and 308V Crad Va1 ddarat leasiibey! gramaior

by B0ty wis doiliasane R purom SR 00 C ol A et gt MPa
and\&tTbhsVBI000 &rddd 3Phy Bbcakiems twith HOdiliflf fiffe AlstrkifitRAYRBVeen 400 °C

t he kerosene havi ng at least 0.2 fans of arommtics

angha38 O hP Kot 68k dMPa endiwtherein thedydsocadivns et Bee adwiling

. e ' reezi o] at ;a tenperature .
ralg Qs AR S NEN 8 T ol B8p-Bfeftne B R P B e
ratiof the isoQataffind B afardfing 654t auist 135 adl@di@idThdiesy ARTM Method
ASTM 15 Met hod D5307. The invention al so provides a

D6d3¢de conposi tion having, per 'gram of conposition: at

. b . i e
o B B 8 Sy o composiion:
at least 0001 dearnsbf eaphitiy teaipitha basing ax odgnehumbeatofAt RBast 70, and

ra f hydrocarbons with a _ carbon nupber from1l to
th%lﬂp@ﬁ%éwes)a,t 1m0t 0- 4y grmsiol olg{ins st enaneh naphthar asdefewirned by

ASIE Mdho2Beh RS Ierthfg(iorlgg& 5 of erdaal é‘kg{o éaerlgt%{g%@ Iggst 0.2

havi ng an octane nu east 70;
gramsgpfanematicsiper gmenef kerdsend ews dstermined by A EM D HES] avgl the

o e SRR Bl St S0 gy

ASTAY Megh@t DD$8S land aPmo& (20 grains 3F AiRiueCas REmIABYASTM
ker osene, as det er ni ned by ASTM Met hod D5186; and at

MethodtDB3A¥5 grans of residue, as deternined by ASTM

Vet . 07. 25 The invention also provides a crude e

corm BEVRoa 1SS prkyics 8 e Ao Edn B B 17, fbof ph faposition:

at o) D. Igr @ims of hy@dtAben gshatat AoncoRItnbibld e ¥ obidAa101 MPa, .
D5307; .at | east 0.001 grans of hydrocarbons with a

themopcondensablg dydiosetbrp gas baying atamost sk erpma othydroerrpynsgyith a

. { : t it 0 ' .

carfont Amblerorts 13384 1A er A DE Bbn WA ARG Wbeh o at

leas.o;clm_n gwﬁng ofihaphtes _themqj)lgfhagnaaing aafoctayiel gg%hémc dle:‘gttom; at least

1lin ran I stri t1,on Qetween an

O-OQFE&“&%fian%&q Qgenp haying g 8 POInh gt SHRETITHE of at most -
» W 9. 0UIE 01

30 0138 Ruchilidedby ASTORMENSH DAa8b] 4R (he kB Halin o REst 0.2

gramg of axommation per gram dfdierdsene, radeferniined by ASTM Metlead BSIR6; and at

w35 B AL AR5 2

200Phdkeftionidd podiaed s Bdds %Qmpgﬁﬁ_gﬁ,q%abﬁﬁ,d%er‘&iﬂ oﬁcom%osition:

mol ar ratio of olefins havin erm nal doubl € bonds t

at nseDi0aramy phrgsidnpitas rdn*@rmhr@g A Boviddetbod RS 30’é_atiea@tl. 001
ool o FBoTrBgEh i AN R on 1 o S A Cod 25

0.1¢loNMPag at leasd 0.003 tgraRs 6f Krdescationl it a béllingi@ge aBtribution 153etween

determi ned by ASTM Met hod D5307; and at least 0,001 ¢
20451Cand 30 6 # 0 Qi MPas5 atigast 068} Brsims afifwdrocambensiwithialborling

e . 8 F
enfEIRE)0 ALY S BB 20,0 3PV o980 s o

hydaydttana mbithne 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 clefins 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

Wtdosdedda’ 30; at | east 0.001 grans of ol efins,
determ ned by ASTM Met hod D6730, and the ol ef ."ﬁ? 2aaa120

doyhle bendswith twlay mcfﬁle%@rhﬂvhw tewphinhi donbircliont t@oenhs having
. i i AST, 730:
inef2hel Hofie FRnag Se a6 O eretmiiiekn b BSTRA vedion s Bl o

ker TheliRentidiCal KCHrOYRIRS a bade '&Gm@bsﬂ:iSﬂ,Sﬁav&grz,TP%fe %@y&f'&%{%&osﬂim:

aromatics per gram of kerosene, as deter
at mest AF eomusef regidug.cassietepmded by ASEMIY ethod J29307; arfveat least 0.001

[ . i [ t 0. o) ti.CS,.

ool S5 AN A ol FRR B3 EBBBE kBl R85 Ao
and 538°C Q,000 PFYra3 i teprhined by WS TIMethbd D430Y, addhtie W@ ocarbon

.having at 15 least 0.3 grans of aromatics per gram of
mixgge hag perigragy of akogybqurmiviureost 1eet0.90] grms ¢fipacffing as

. o . ¢

et PAS REN R 067 0 PR D 0BT alftls BE0IGHEL of (8heinea by
ASTt Method ©¥6730, axfdTike biefine HavbatOckist 001 gRmits ¢F tO@dinaldl ik per

araf}of S 5 oferang oy A5 0 Metha TRRAG: 15001 graposot naphib;
1€EE0TB0 Dirati% . .
at di st rti)lgut i o?f%ggae%%%%%z&cﬂéauﬁ%é gtggﬁ%@%fgrﬁ(ﬁaﬁwg@s per
gragof keepsenepadetempined by ASTMI MetleodiDHb86yiat teast 001 grags of diesel,
i stributjon between 300 C and 4 C at 0.101
the {106 Bafth3 of IoAdt 0. Bt o S inglies per SRt tieseh 35 4Slsitpied by TP

Method B68Y90; g 1¢hissS0.00 D pifal i
R s S 0N T

asgé' 000 F) at 0.101
leastg degrams pfprometies perignam 9§ NG asidotesmined\biyri§ Metbod B68/90.
-0i stsr] i . t 204.C h f ..
B8 s B s P 0 28l e pion
e 0 st 05, Ao bl D Bt 0t
et ernj ne \ 0 730; and at |eas : '
sras o Saotoon s P ri9e TS on e sbmost 204 °C (300 °F) a
0130088 4t 0007 i 18 8 bl LSl beveen
204 §61aed 300 &G ab). 105 MPytat teast (EN3FamT b€ hidroearbomwiah 5 Boiling
rangg b nche sy GV i o YRt B LB o e .a1 srams of
hyd@eirbois Wik a%ilﬂémg@aiatﬁGuﬁ&?@%fvea{@o@‘c Ldsis & 0000 °F) at

Ograms of hydrocarbons wth a 1 ng range
0.104iMP2. jap deternined bytASIDYMatbad D2BFDGnE wherein thellftirddactons

: 0] of hyd ns with a ilin
havils o bERGE ek o RbRER s P! 25" B Do ofBgrotippons
havipa boitinglr@e! i SriBOHorD6 Pl dat 200 a0k MaBOME0 VirfabhsBf olefins, as
range distribution between 300 C and 400 C at

boj | |
deteﬁﬂlilefig}%%ﬂ" M hdethed DEZ20; and gbleasy0:00] gyams 6f pmaffins, the paraffins

compliing RS TAMARS A PRIRIRABER wolblf P Rt 1fn-paratting
of at(riosd 0@, &Y deiérmifed Byl ABRM MashaleDe730. ned by ASTM Met hod

D2ﬁ,€7; and wherein_the hydrocarbons_ having a boiling
r angR PRI H5R Pidss ewaidk compositign bavipg, rer gtsmp of eomposition:

o mgsg %u%r%%gs a%/eiigirﬁ1 g @’aétéaaree as %ﬂlg mggﬁs'g&aﬁr% oga)%sé %)Zg'?rglrfg least,0.001
gran®s of hpdnoodrb@is withpdoilite radgeadistribenén Ofatahss0204 oV (ARSFRat
0.10f Wa? atclggsg 8.80|0t1 ! g?z?m? g%[ ﬂ;dgéca?l?gm %ﬁll ; bgifling ?argé(e) ?ilisﬁali'r?urt]i:on 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 granms of
hydr ocarbons with a boiling range distribution of at
WH2005065302C (400 F) at 0.101 MPa, at |east 0.00 CcBRR /042120

oG Aol

0.10D MRy, asrBetefminyd b9 ARTM Nethid Bzg%'}é%@ g@%mgr?ﬁ%%ymgrbons

hadi stribution between 300 C and
‘gr*ﬁ_ja_ eiling sangeciigobutipneetw ek m~29 ?emaagg gs: CcWhngisgg%m unds with
b ribution ween an at
* BRI TS LR o Jasti. 00 emunoftbutadicne per
grafd if 4 cgnpoand¥ one or nore catal yst, wherein the
cat,al yst has at |east one or nore alkali netals. . In
SO %‘HB%‘H%‘%%%EIOHQQS & ervda compositiemhaving ipdegrani 6F composition:
at nfRE0.05 SR ot Yeki more of. the npthods or .
cCompositi o ngﬂg%:l?g%g: ? %eé&t%@lh%mﬁnﬁ Vt@hY(F}BﬁaqE%nscm a boiling range

distribetebnt ¢t mosa 20 %G (4000F) RAE ! fted ' '
sttibughur ed’mc(s%/. r_gract?gﬁgﬁfyp%?’siﬁﬁ?ﬁ%?o{ %dn{ke&f&hydmcarbons
with g, ga@ge%mﬁvmw@mm & andr390rPCrattoi)] MPaya Iehst 0.001
: | | t . 0.5 f h
grarB$8f hydiScatb il Syitiee gmgﬁg i gg gJesﬁ'Zbeu&on Pg&%ﬁ@p?p&%ﬁ%o °C at

onents per gram

co
0.1 MPa.cadiad tesidd. 08ihgrats of hpdrot@Bons @ik a®oitig! bl didRB8tion

Ji hRKL ow C at 0.101 MPa, a boiling range
betsfHeR 400 bﬁt"’i"g%ggbﬁé{’@g MB% Gueeeaater figo CaramsOburddss i, 0.01
grangs dfunei of ehdrd ' j i 2 C and 300..C

at _0. 101 wpa?g‘?l”g%?‘f‘ﬁ“’%%”ﬁhg%‘é*%? }sﬁ%‘fﬂ@%eu |%‘1?°5é’?%8€ﬂ‘a§(§@ﬂa1&

C dhEpmoembodimepts] e invRtion aisd peovidds] in@niRARD with ong or

j [ 9% bet weepn 400 C.and 700 C at 0.101 MrPa;
mori%fsstfhé pe rédgg:bé Hop O%EWCF%‘E’H’S tathe igyention, @ gndg feadsthaif (a) has
not Yegnl troated hioa sefliryy, Miktifled Qnkl ARy diligbh] BYESRBks

“bolow 100 Cat 010 f/%?flwé’?gﬁafe’ast 0. 1"%7@%‘5‘% rises
COMPORER Ry g Acarkan mHgnber 2boveot, landither axndzefedd hby attiedst 0.5 grams of

.0.101L MRa,, at | . 00 )
R e T e
has: abgmn-gmgecaistﬁbuﬁm:emelaﬂQo@°@raﬂo.3@£)1\@aé\h b9ilik é-ﬁé\éﬁgsuiﬁﬁﬁon

R A i KA
o 207 T 1o S AR U0 8 0

boi | i ng range distri

MPagandgbaving rapgy disa-ﬂaua'oifbét\%e(eg )483 30 lang 700 ega@o.a ogm; () has,
- Q. r or . 4-0. rans o1t resi aue
z er gt P & fostlat IfsE {100} greniscatwitearane hasring o Bndidgumge
.S’trib n - N i . -+
istrbtion bebaw TOBEO'0 10D Iekath. 000 Tl Bt ofong paing o

...and/or (i) nitrogen contal ning
boiling taagn diatibytion hetwierw €01 TG Andi2I° aic/i B1EMPa, & least 0.001 grams

of B L4 R SR B0 i rgen 0

conposi tion

MPa,sblensid).001agrams 561 Bo2005400932 @gﬂ%@ﬁg@%ﬁ%ﬁ@ betwbn

oS s; (b) .conprises nol €cu
300 @&H‘E?‘ﬁ@ e Péﬂi Mbaia0¢ ak Ioan 6,00 dyams afftpidrauashore having
boilinBk ; ] r hereaof - (e) conprises
> :%?%??“%ﬁ% B ey B R R-1 01 i) B o TAN; (
as fremifcD:98rgrams, (0B 0ignuent | R1.40 5 ' '
feed: {ggnbi nation wth glr;gg or 5 nor %r%%@%‘{w%%rarg? h%o%‘a%lr()fcmde
(& YERTgs dickeh aprdinmgirem or maxtures éhvtreath (h)aompiisadkul faat
d/ot e Lt h ORI the inorganic salt catalyst,
mae erei %ﬁc%oﬁ_ﬁ%gﬁgﬂoﬁngWOr gani ¢ catal 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
wneoosmes3gnni ¢ salt catalyst to a tenperature Opcpius2004/042120

(g%wgﬁa‘{@& %gfinb{l@wérshﬁyi i nor_ga)ni ¢ sal tA'ﬁa'i:atli%%grbons @

cemnprigks mesthane, &thend, propaid, @ﬁnﬂkt&ﬁésﬁh&&bﬂ@@ colprises water; and/or (f)
Corrbl ation with one or nore of the nethods or
Ht¥ns according to the invention, a nmethod that

C Y ”pﬁi Shife erhBoiAEhls nt?F Tvehiidle ?l];(? ?Pov%ets hmgc%{ex}bg#@%g vriftb one or

catal ysts and contr I'ng contacting con
morecdf th atetlhds ion gomp@slmmtaacmﬂn@ tathgisént{dnla BefitRl thatlincludes
5

t 0.1 at. nost 1 grans, or at nost 0.0
Fﬁ@%‘“&ﬁ g‘ﬁgﬁ‘?r%‘a? B%h%at%l)ﬁsst whereln ronditiong thesinpiganig catalyst
](lehéa%né/%?e ﬁf)%a.fug sAf da tt%raa%hlgﬁra?tﬁg dg gtf 1889308 3C; and/or

det erm ned by nass nce;
(R deatingrthe inorganiesait catadyst to 4 tengperamgeflat Rast2H0-"THhdGobling the

oGS RRRLRESD Slomwetie oRA RS0 Ca gaseons

hyd
D BBk S L b o

mgmfctbe méthOé& bt eompasitions icconding tortie ifestion emethod that compnses
t t 20, f t
cdnbil b o Tt Wi phd i mbrelsatalysts p Segabinecionagting ppditions:
(a) heshhattdueing rmm cdniactifgl 8 modt s %x\ahﬁbﬁtfﬂdgﬁ 0PI 58t a%&ﬁdat 0.1

has at nost 05 grans, at nos 3 grans, at nobst

2rgma, 101 ah megk0.05 eragms ofhydragathoss thahans not c@mlcesqblﬂ 2t @5 and 0.101
t t f
M o e or e Tl od b fhed 7 B0 5

Goatacanng temperdtaretis ipa ﬁmg@lﬁbnmﬁ)r? 50090 oﬁb&fﬁeém SSB@C c)a
of at nost 90% of the TAN o

d duct _h
PIEFTIe S gfﬂ%%&ﬁm?qsﬁ 2551\'}%&#) puchithatiperatio ofia epseonsibydragen source
to@hd @hdé febl /is\'i/n%eraﬁ%%&ﬂtl R;I ?to r 3050 nifdral ?l.{ tlﬂﬁﬁ%{erss%g the hydrogen

or at nost 10% o0 he N /V/ Fe content e Cru
Sopgse Per ¢ubjc mtm of Hwtcrudedeat; (e)do pnnlublm cbkmﬁmm&tlons @hftolinhibit

rofilofireBke P RRM 0dden 8 inThs 3P Hhe iy i ptattie (o) such
thathlee ﬁn&dproﬂh@tfhlﬁhd%&ﬁm@stm 63 gﬁﬁﬁor a&&fmtoa%mﬂ& a‘i?jﬁis 0.01

90% at nmost 70% at nost t nost- 10% o

£rn$. 05 gemost i Engraws of eakepen gant efernd¢ moducic th)tshett tbaoat leasta

polify At BoRLAGY: ABRis/s 8 G R HabH ar B fppiihg conditions;

(D) cocht ﬁatthei:rdd&@r@dmdmsfaem offa) mHECF0% B theal AN Hf dhe é'ude feed @
roduct; (o) such that th

sué} ggﬁ@g@%%ﬁ%@e@gﬁ %@Vﬁﬁﬁ@@ﬂteﬁm at m@strﬂlj)f’/h@@most 50%, or at
mdst SRR the QDRI SGidient SERY BB Fedd B MBERADPL LD DSt o o

crude product; |n ng
sulfitdionteohaf atanast QO%eaIdmbs‘b 60%; o1 strmest 304 et sﬁlﬁﬂd:@ntent of the
17 WD 2005/ 066302

f.eed/ met h
ordg B FeSD) RO T ot ° PUeAsrRORHR efatesst 90%, a most
1O ST, AR g OB T L G
therpyade Rgrg@pmhas e sesgiuetchutentrafde nps 030946} at neds DO%, biyatabost 5% of the
St 0 ative .t r ect i ve Qne or nore
resiE SevER %fe‘h af%ﬁu@g @éﬁ t angigpnia it ep-progucad Wi igrrrude
prodbicte ef) abisthat ﬂletcﬁ?deﬁn?ﬁtﬂ%dng@- s%ggﬁﬂ{a‘?l@g%ﬁ fd{e% $ erl&er

grans of total 5 catalyst p ans o cru
COIZPHHIES: rrem\bermgcthﬁ mhtheanal ftoyxﬂﬁmgmdmudm dosntrnicg dhet RedReed

meﬁmﬂglewfﬂ? e{&jdlﬁ rcrude: feed tg %cr)rlrr{] atpd?tm o t(:1?111 telffr:] methanol mixture;
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In sone enbodi nents, the invention also provides, in
conbi nation with one or nore of the nmethods or
Voo 2qesssdspns according to the invention, contaghirR@a004/042120
an onditions that conprise: (a) mxing the inorganiC
AFFNEIPS POURORAH CHIOEHECIAMEMANICRZTITe SucH BADBA NI e dliitional
criiel fexd Q| by j ' alt catalyst,is
subst ant i@%\llféled \ﬂ?ﬁégo BBF@%PEQ%E% ﬁr orcf%%}a‘?rgf%‘}ftthe crude product
chenigetbatat mpst He%iteletigatoi the ompedtivetonk or hlbee ?Ifqoﬁtglﬁicﬁ 8€fhe crude feed;
e

t act | th de. feed wi
(@f ¥ Har bt b REY ALhlaliie bR Coectimecsonn sanges g 160 grams of total

I nor gani ¢
catalys st 190 @dthd 6F dh t_incl.ud
t he 1?rTugle product %teﬁi@dg&ﬁ)%ﬁ?}g{h%gg%?ég%{SO%.IS ﬁgedtoﬂ’e
crudg deedenring do preduring the eontastingt | on al so provi des, in
comi ' LN one or 15 noye of ,the nmethods or |
conis thé Sbbntafife Srvearion alss sigesols combreiondvinene or
mocoofithé sethods @ 0bREbditishsthcbordaf ineditthn? Bord D&t
th alt, cat aloys_t, andﬁ.t hat S]‘aél(‘J:?(t5 her tégﬁn%rn:o%%%n’ ?%‘%%%%on ttions
. g&%’ﬁﬁ’%ﬁen () mixingrthe morgapismaltcatalyst zv&li\e?@ptiude flied 08 temperature
b rione 3 : . m an sion o e
IO 00 e LA 1R horgibi bl (et 30 ity indelubledm e cruce
feed; b}l agitating theinbriangantalyst ik lenfRiBéd Shd/gP gc& Bfftacting the crude
fee@ﬁﬁtﬁlgtﬂen source; (c) spraying the crude fe Into .t%we .
T Ig5eapisealt catalysh frythe prosaycecafiwaten dndipr steesrtopiroduce a
totdl BeoduB ' t . east .parti
° rgrmv epﬂtl:lg%gu??%@nh% ﬁgﬂéﬁr cg'ltgteﬁ%* I%tal‘}éq"\l By %ﬁaégbi};/ t
cat s spgre enpbodinents, dhbinsremtion also $10@ides)ME binBRafbs Xith one or
i,bh conbination with one or nore of th

L d
ot N B PO 0 hes s acroEng foreriavensien rmethod it carmprises

contaetigl ohlfe TR b ibre ANl nd TIIRASEL M, A

i_H_or ganic salt catalyst to pro uce a .
oo 95 éﬁ?g;z@ T e zm?g‘?m D;gﬁ%g]dﬂrﬁm?ﬁ%r ®) conprgl %Igs l' '
o e oS- CRD Y BFT t CpkacERg hesgsude eed paltiche morganic.

condensi ng at
salt Qatalyst Addahe hydropen doece: ' ' LR .
dj:ogcﬂi tions a?re %orjt r ol fgdg@g;ﬁgﬁfgﬁﬁg?@?g%ﬂgﬁ@qg’g%ﬁ&ng Zone;
an gf_ (FORtackng strrp vituipe mqgmmy% tmhtthltﬂsapaﬁgﬁfﬁfm&bve
[ R LI on; or the crude
wkprﬁgﬂgutgtgsconp?’?sgzih{):fg%%%ﬁglg%aﬁi‘/i ng(a) sel ect eduAPI

gr &veme edbodimentthedntentioalb provifdy, iMaRbihRRBnai#iPone or
morgﬁf%' deesﬂe) den combination with one or nore of the

et N6 A LRS OB ApBEPihencaerdinadortbe inyentinn, ameind that comprises
conta@insQcerhddfe rd : ' de feed wi,th an .

one or nore eg g{@l d&’?tﬁgfg%'%g @?ﬁg{‘@%‘e‘%é’ﬁé&s Fé roduct wherein
at legsh @ goitinnsof the total pratictlis produBed\6s 208Kur 06382 method further

. 42120 in,so enpoaunenrs, me invention
compiisks CORUNSIOR 4 AR 2 Rk Shihe WhRor 5 56 and Pd 0GPt form the
derpiddacls tHercoa b ' t.he. L.ryenti on
o0t oo odrdhths A Qroflfd bty i () R profuct
furthgrgosmirites coraponeits) witlag selected boiling ratgeldisbutfondal/@h) the
[ ans or at least Q.8 grans of at |east
Cl.udo o hg?t%%)%n%nns? ?Oﬁpoﬁﬁ?tﬁﬁlaglagPisg@geﬂé\_ﬂ@r%?bf the
K3lnesbffsleintodéaéms, ¥id infentidialid .%id%%,% c%ﬁﬁllfati&w)vg %§ or
cog.talyst, (b) has an atom c ratio of transition met F
more; t%fmlﬁ!ilpﬁ ﬂr@qa@qmm@.sl aﬁzmdtngtcaﬂrpsiifwamtioh,hﬁnbma@ﬂiat t&Hprises
j alyst in a range m. 0.2 to 20; (c
contafh @ chide Sty R AR bE b spore Sl aand Bifha i dmaresataigsts

er conprises
are nomacagliconpounds of one

lg




10

15

20

25

30

or nore alkali netals, or mxtures thereof; (d)

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

W0 2003/o6¢90s € conpounds of one or nore al kal i ne- %%2004,042120
metals, or mxtures 10 thereof; (e) further conpris

one IHFORGSTBORAUBETTS, e {RHEEHOR AL BFOVRSIS QUGB w vw or

mo?é‘@f 1RE metlids o?t:gﬁhbmﬁ@ﬁsaéc ord} ntg:ﬂ?«% PAverti éﬁﬁﬁggmgmcgﬁlryst ora

wherein an atomc ratio on ne
tramanhummelﬂBﬁéﬁdéSdatalyattMty&D hﬂﬁ a tdtal dfanteasttl.4 grares af least 0.6 grams,

or Glegst %rg%%é‘%%tl?%ioéa”@eﬁﬁa{%%ﬁaﬁé&m i 8981 96 BRKoFewSig
catiR§tadr thStrafitfdn AAIEsul id s e tz??sﬁ &tomg{ Yatib d'fthgﬁémon metal

conprises one or nore a art nmetal s, one
to sublie imthe Ko FproBua datalyst entbe trensitiorematak aulifide catalyshin a range from

0275 2 eSS ot P Re Befebe o6 81 5om romppunds of one
or 1@brel dlieali 3R b MBtARS Herdod! (Ql? ﬁﬁﬂfe@%@h}ﬂﬁﬁes'o%e ok thofe alkaline-

range from0.5-2.5; and an atomc ratio of
glplsnencermere pompounds afieae or mose alkahne-mﬂaneuab prmixtures

the{e%?qﬁjﬁ?@er TR Rer wleor mpir i b A, of OB Rl of ne or

mot@faami metdl, of mithres thefeuipwhéteth an’ohit RAHBS transition metal to
Y(.jI:'ﬁmsnts the_invention also provides, in

deFs1Sui OPW)@F@I the trapgition aretal selfide catalyst isin a range from
T P Ay i it o o
abowerBddil péfn fimthet hmpnmce ohe onmatesaikﬂtx&%ﬁ&newlﬁ one or more
orrblnflon vvlth nor e, of the nethods_ or

slkalingenrh mtals, Ay B EA teSHRY, 87 atgpigratio of
tranﬁfuoh'}ﬁet&ﬁtotsﬁﬂﬁ%tth@ﬁgp‘%sq{ : anéét'di*?ﬁe ﬁmhfdﬁfx}aétﬁl Widdcatalyst is

(a) conprise one or nore It1on nef
in aggngmiremd). 3-0. 5oﬁnd #reatPmi¢ wtio of Thetilkglinereartbmetalrte the transition

e TRt o BB B G RSP Bty b prahppices

m@sg,ql)lﬁmmmﬁphdmﬂgcamvwlsﬁsﬁadfﬁ@ (d) conprises
FeS2; (e) conprise a m xture of iron sulfides, wherein

t henisPES esrhofivaenss, shecinyensionslse avidys, im combingtiomwith one or

o S%T%E@%%h 0?% %n?‘mc%lr?ph?l seg‘ﬂﬁgﬁoe%g@f’%g %%%Fé%los”

catalwstisﬁahnecbmmim feed; (g) at least one of the
nsition mﬁlals of the one or nore transition netal

sul iSgwg emborinagpits, thedppention)alsernrovides, i perabinatiomwith one or
mo@wwmema&doﬂda %asﬁpﬁé Ech {Pehe gﬂtluehh&? @g%%%%é P@%

nmost 0.25 gra t ot a upport per
ﬁanaabalnw.al sultﬂew\thaﬂmﬁjv@ﬁﬂﬁ aa d?ﬁTﬁr@Zﬁeét ﬁ14)2e1&&1s11icm meml from

R YA AT
metﬁl@ @S Chludils LG Of ﬂhﬂ%és%ér@@f Fk%)\égﬂfp%@@ 0 @ombﬁqgonogulﬁdes,

formng a transition netal e cat
(©) @@mm% FeSd) ¢omprisesBeSac Cﬁ}pomqmaga mlxmmagofarmr subfdes wherein

the 15} e 4 ol B i SRifed bbb VFFLp B i amie from above
0 to O 1 §f) Finttier 0B pHisedHH8{,Bh lafler ScHthct With e @rd%tfgéd g at least one

hydro en to forman internediate; and reacting
of therfransiionireatals of the one bf more Wansitiorpmeigbsuifidesfis o md!or (h) are

oo R R Y5 300 e S SR b sEL2 s of

totaladuloprt peelOl gra@bbetdye; (b) that further conprises
di spersi ng t%:e internmediate in 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

WO bdosiogsapei Nt of at least 100 C; (d) in which

nore of the hydrocarbons is VGO, xylene, or m?g?@g%wmm

t heilesdme embodiments, tie ifivenitiog alsb @rdvidess i ¢codibina@snAwith one or

oXi ﬂ@fsand tcnsg{ netal salt conprises: mxing the )
mare ghdemmehodsar compeitiensirgording iedheinvention, ajmethedof forming a
trafiBSERIeR] Sf1Ade chany inB i iti

dr1 in t}we V\l/e? c%tgg)tsé&g?ﬂ%ﬁﬁth éﬁ n%%lr glt%g]rcgm n ‘é‘g?ﬁ%‘%eg%?%%%“"n
meld 0xRisGnda raetd! smltito iforngtradsitiair ined! peidé/metdl salt mixture; reacting

tenperature in,15 a range from 300-600 C_ (f) in which
ther%ag‘giEIiOH@n?‘fﬁe?’ﬁlﬁ‘ﬂ?’@PWé_ e i sidregends dopm g intermediate; and
reab®dd 1hBAntbRBeditt WiEHIAL & the gfé&@n&ro? BB SEnfdke ?:fg}drb@ﬁﬁtgns to

one of the hydrocarbons to tenperature 1n e range
profdpesmihe Aangtion Gretal sulfide caglyst: if@) thé metdl salt comprises@n alkali metal

cxBERREHL AL bt S HaborSRAEE P oo b Spor i
hydrocabSIEbORI R I Ractbd Kith ISR \cPnSWhich B4é 91%13101—& & the

conbi nation with one or 20 nore of the methods or
hydreepsbensihaye ¢ batdingrpeintpf ableastd 00 ACe()iin whichrorierngmyemiof the

t. t rises: (a).one or nore alkali.,
hy@BeArb 68 X0, IR oE S Rironltey 115 Bh rifing.sfe fsion
metahokideahé the metahialit doirgsriséd) ik thd Rans@ivh MEtaBXife and the metal

al kali nmetal hydroxides, one or nore alkaline-earth

salt1n thg piesence of de-doniznd watss tofeom o et peste; drying shrswet pasisras

tenptee 178 rtipe SRK150.250 “COEAUaRGE ot A 81585 slpperature in
a rapge frohdf 3@k 600 PC piflpinovhicoreactidgthl intemihatiste withesulfir eofigrises

-...sul f.i des of ,one nore al kal i ne-ear{h tals, or
hoafiy e Beredipthp The BRsaREohT It ers e Bydoouhngie a

tendpRfalurd ik Bl r?:tsg:é £bi5.2403300C; m&H?&ﬁ%g&Eﬂ @%ﬁ*:ﬂ%? 0&2{? ifs BRaGting the .: |

al kal i ne-ea metals, or mxturé&sS thereo one or

catalpit sompesitips Withanerads fend thag carfpuises shifirRend) adujidrogkalsberce.

on re C unds. of .one .or nor .retals f.rom.

oo Yoo SRR i en eI 0 SRtk i b bihatibs With one or
motelfitboOmethod} oPBEMPEsititys Acdfding 86 ﬂﬁﬁh@eﬂ‘ﬁ%h?éln i%@%gtaﬁjc saldatalyst

wherejn at |east one of the inorganic netal salts
thatompmiges 42) oneringere @lkili meptel sertonatep,one or moye alkaling-earth metal

carti el e i8S il P bl o ot ST TherBl et B o rppre
alkalinsedith meall ydenddes, mohswesithefeal:l(c) edibrihierepilialisGétlm
ate, potassjum

bychien. 536 BRmOR Rk et b D85 Ob BRI threof, (&) one or more

sulfitled bESROOANBAZARAT mBME! bkCor %Sre'yufﬁ&é% GF 0{,@@{ §8ie a1@iifle-earth
the sodi um salt conpriées sodi um carbonat e, Sodi U

methlgderonixtiaes thediofintehyutr ordeore amidésdfone sr ivee elikali nrtudd, @he or

k) .m xtures thereof., In some enbod| nents, the
mort lpidke dng e 319y M?@dﬂ@aﬁ?mﬁws aaem?:oﬁt)eorsror mare
metAR HRnPCohens1 6 8 the PeriGHTRABIEL b ﬁ&&%‘bﬁﬁtﬂm?sg%tltoﬁg or more

i nvention, an inorganic salt catalyst es
metals ke Cabmanss-1 6 ofithie Periodia Tablegommixtives thetéod; (@) oanior more

. kal i tal having.an.atomc nber of at legst 11 to
inorf G lesdTRuT A Wekhih g 14 SR IES Anic GrEAEar aehemies
hyddde disring keI RN ERalf$OR) SodiuhOpdtassiit, Iﬁbi_dhﬁ&%egihﬁp oPhixtures
the alkali nmetals are 5sodi um and potassiumand an
thereafo i ealeinm andior magticsinmy §) poiatss ofe seditm salt rathg pothssium salt
X at least three of the _ alkal. t.als are
and B ot st Sl ccPoprisBERbtaseti Bt B brhotige, pofsium

atom c ratios of
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10 sodiumto potassium sodiumto rubidium and
potassiumto rubidiumis in a range from 0.1 to 5;

W@iz008p6d3enst three of the alkali metals are sog]
Iass! um and cesium and each of the atom Cgrbg)t:ﬁisg)%mmuuo

hydiride, ormiures thereat sind e sodiling salt comprsses sodiatctarbonate, sodium
[ ' j Ln.a ran fram0.1 tqQ 5; (e)

bR iES B O B Sk BN BT B L8 S

cesi lnspmerenthiodimints, ahelind@ffbniisd H6vidke Th Eoﬁlﬁf:dbaﬂ& g.rith one or

ot ?ﬁﬁ u&t&ocem um  potassium to rubi'dium 15 an

TS i P IPEPIRomACSEIoRR agcording to the dumedtion,tan ifiorghtic salt catalyst
th&t &g i i ti.on.also provides, in .
tQﬂ"%b;I djm ofy i et Q0 480 R g plieE Sl having an
algaiepusiber of v least bl th agalkali eI hiMAHhh B3 midu | i
in %H tab st 3 I Si ngla sup o[?hﬁnagt?gfliéglu{n%g{]%?&%g?an“m

fs‘ € g&%’ﬁ‘b ty”Pré‘t @? irgieaéf(fﬁ'i?rqféﬁ]&&[g@lt wetaluare sadivm and potassium and

@fdndit YA of $d i ' ' id ani-um oxi.de,
o dr ot alcg?ﬁsg,al al u% na, H‘éﬂégﬁhﬁ%ﬁ%’}éﬁé" Oglotoo‘;(i@ea,t legst thrge of the

| i?@,ﬂs ﬂe{ﬁﬁdm,wtasmﬂ?nnm(ugmﬂm, aﬁ%dcﬂ?ﬁﬁh@&i&?ﬁo raflbs of
-ner eol. ana/. or I ncorporatea 1 n e
sl 5 iy R S b i e e

' 0.160 50 (d) ot IdatahRe o ek eﬁkﬂﬁ%g s £20 chﬁ%npé)t?ss?lﬁgpo Pﬂ%%‘&%fe and each

f%ge or, nore netals from ums
Ol thggtazaic satiosif spdibm talpotdssiung sedinmas besdahesnd SAGsRIM 1o cesium is

in RSy AREf) 408 Clad i Uit ke el s povessam, zssum,
rubidininpanl esh of e ﬁmﬁosaémmﬁme@rc%ﬁuﬂ’%%ﬁassium to rubidium,

J oxi deg_, .one or nore al Kaline-eart

d
an %’8%@5’,“ ‘éﬁﬂ?éﬁmyﬁlﬁﬂm_ﬁmtmbtoei)f. In sone
L T e 2 —

conmbi nation wth one or

morgfsnethods oncmmpatitigs ecording itd‘ﬁl@riﬁ{’éﬁﬁon,aad‘iﬁb{kgﬂic. salt catalyst

conSt L Ses ontagél n crude feed with an I norganic
@a,$%%§ugp oAl xﬂﬂga@)fhﬁesuem%matqrml eQnprisesyirofnitinexide,
alcdin ioRideOmA; L@t ; ' nt.i al .unchanged .

B N R A AR

.In the presence of su
oXi

nickel-axidey gincioxidep cadmmium mdide, anifiaony oxitle orahitifed @Edof:

i.oyents, the invention also provides, in

al;d?g @ﬁﬁ‘gﬁrﬁ%@%‘? “oHEPRH msifpiakats; one-er ereietslsdrom Columns 6-10
o indict T 006 eP fdird ' tiqn, inor gani c
e 2ol B4y B B 1o
of the Heriodic; Table; eng ormore alkplemetal carbomaiere oneoimokealkal ke
h PCTL US2004/ 042120 .. conpri ses
y@?ﬁs&%&}?ﬁﬁ%ﬁ%ﬁ%ﬁ?%eié@gﬁﬁa?sm@ mpiyilkling e meia
carbpunaiess ohe onmbre dkAlBRRAHAINE 1 b - )
h dzcgeo-4 C,. or 300-400 C, as eterrﬁs’ngﬁd Ey %ﬁ%%a?lggte?%l?metal
yary 3%%“5%%?%9?% at a heating rate of 10 C per

m HddRi In_a range .between

200- 500 éc@%‘rﬂn’%@g’- éfg %@%@gﬂg‘émé’“{eéﬁﬁ%mwoafmﬂx one or
mor3 @iibe mEG@ACor eompositionsacelirfifngas tiedRvairiohSs et coltbrises
cont cl&i%aderlcter}an anthx-r,ay diffraction pattern of the

1HGF G &4R14E S5l Yith apdngrganic palf eaply @ that; (a) Hi catalytis) actifvite bf the

inorg@aittialticRivadis shRBiGi i Vi at 300 at is
ey s BRIt b Brosfnie el andfor o e
norgapicaal) satalyst is contimmuilyiaddédie. the Brugdefaedenbodi ment's, the

i nyention also 1ﬁr0Vi des, in _conbi nation with one or

i
mor'e B THRo e die wvertinnsdsi nrpvides, e combination withloge or
morel of\I&VabhBds S coniRisRRAL ﬁcc%?chﬁg £h8 |i1¥‘r°é£1tic>n, an inorganic salt catalyst

that exhibits: (a) an emitted gas inflection in 4 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
Wwonesm6630z conditions are also controlled SUChPUi‘ﬂ}S:ZﬂMIMZIZO

contactln tenperature is: (a) above T1, wherein Ti
&'mg@a@r aggl/of GArboR B10FIAS; () ATSAT WRNSFHONAN @/ lempérature range

AR TS 1 TS A e
calgfrimétry, at mhcajmglrstesﬁllt) *Cateamisite; (¢pa DSCsiefperature in a range
oo e Guck R GS0 o (o e entoratiresabehisad 199 °C, an xray
diffRi¥HER pstté}ﬁ!%m@ b&keR Shanan v&:Fag' (ﬂff%@flbﬁgatfe?g gl%gxg&%&%c salt

salt catal yst t at or in
catpdyst belowul 09 °&k; ahdas (e) aftet Mdﬂfmlﬂ§W eﬁnalnenﬂfy #h®00 °C, that is

leds 0P RBI o B & R HSihpsganicsall Gl s! filo condiaings ced
at |Iaasine %hlbbhﬁne-ﬁ&D tﬁeﬁ!ﬁp&{tﬂhl&lﬁ epr%ﬁése Wc&xﬂﬁnﬁcwt? gne or

tenperaturelsthe m ni nmum 2 n’perature at
mer of Hiermetheds ar compasifions ecomd;ng to the nmcntmmdmgmgamc salt catalyst

f | has
tht B i i i T i e, pit s ofteBRiReS bE TAR and the
coﬁﬂ@tm@ondﬁﬂ:h@ Ere(aléo éintdotlas butﬂ?tﬁﬁat@cohfh%hﬁg\&nﬁﬂé?é{tﬁﬁ% {a) above
DSC tenper at ure above 500 T.7 I n“so
Tle\’fg 'rf&rwlgﬁt‘ 30 Ch%o T earkO Enbelow theasF AR iteraperature of the i inorganic salt
O o e TR e ferafip, B i (R U5 T s of e

npaosi ti ons accord
m@g&mcsdt@t@lw 25 that when tested in the form of
par cles‘tﬁlsqi}can ass through a 1000 mcraon filter,

sel &&F‘%F mgats: tedgyenion alse providesein @nthmrwﬂwne or

- maé of 8@ ThetBod3Qf cHBPoMAIERS %E@{dﬁ%rtb%@ E.rhl)ﬁ'gan?é sa‘i‘ttcataiyst '

Ieast 300 C, such that t ganic sa t ca

p’amswhwhcs(a} wdmuad 1 segti~ llqimdr anl¢ast at the’d:‘m?dexﬁpmmralﬂm:e . L
inca returnin the first
incrgic SR G Be BTERE Tl Pl s SuBETED inspleble 5 the cruce

feed@t [Bast3D tHe T AP m@mafy WRiefedn thie AP RRYGRtdee 1$hﬁ%mmm

rovi des, .in conbination with one or "nore o
tenperpRgat W@&pm&m@l@@@éﬁa exhybitHan exmtted\gamtnfhnnommb) isa

t h
mitB¥ i Rhdse 584 8 KM phasl R o AR A 1 HheR om0 °C to 500
°Cy anurmtqm at deast mrqfahmﬁb@o mbrganmaughascaabscltahﬁ&aﬁﬁe attb% 500 °C.

ht of I| E at nost 0.001 grans_ of
200 s M‘MM@SO Pgvidgs, m@ambmaapemﬂ;sme or

motd 6F tH@hﬁﬁfon br Eﬁhﬁ&%nsaag%rﬁthﬁ t& the%v@%& a%% ﬁ?ggan% 8R%atalyst

of gl assy oxi de ‘tonpounds some e
that whesntestod irathe donm offpattisles that crpissitbicduph ad (00 BReorOflter, self-
ods or conposbﬁlons according to the

dEfn%QFe 1; t I’Ell% net do
PRFSHCC D&V aad/ B Widep p pergsure of at legst §.008 MPa whew heagedsto a
teropERbtie of atdeasd S0P PO Nieh IR Ehﬁ??l%ﬁh&? sﬁl%ﬁtﬂ L gfo ns l6dm a first

sone enbodi nents, the inv
fOﬂ@é@rﬂusmmd dornwiant thewecond fomnrlenmﬁpatbﬂnaoﬁtfetdmdg t@the ﬁrst form upon

cooJFEBERk HRRT SR8 dote, | nvention, a crude
0 07
0 08 09 1S G ol g oY o o

mong of @myget@o@ﬂ;org;ommsﬂmns acc@ﬁcﬁﬂg © th8 impeatien, bl indrgaris saltieatalyst
to

thatgt‘?a%ié:%{' g@%’gf %Blggggﬁpfr %% yst: %a%) at r1]116})Sst 6 O?rgnra%tsgt; 1thium, 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%

w0 eRispEsohan the ol efins content of the crude Eg?ﬁlszommmo
d) has greater than O granms, but less than O

nealgfated asitheiveighy afihaloger; and/at &)yt moptd). UG gramsfot glassy oxide
co%ﬁﬁqqﬁggroduct as determ ned by mass bal ance; (e) has
st 0.1 grans, from 0.00001-0.99 grans, from 15

0. 04Ian09ne9§n@1ﬂ’ﬁilﬁlélﬁ§ntﬂe ﬁv%&ﬂl@%o@fdey@cgﬁbnﬁﬁﬁm one or
crude product; (f) ri ses the VGO has at

mpr@afgtth@msﬂ@dantcmpcmmacmdlpe to thednveationaie tutal) produsct that has

ot3eB0t s FATS Al b3l ob s KA et Ly omic 1 ¢
of  IWrsbidd%éniboditientdike Diventivdh Lépevideeda céﬂnbuﬁﬁ@n @nth one or

rmnoc clic ring aromatic content of at |east 10
mefhgds preompasiiops pecording to ﬁiemﬂlenmémpmdﬂct that: (a)

a8 r t
: E‘ﬁ{“‘f’%ﬁ?%z GrakSomdek .00 aiD A0S .61 k. BLATHY (P grams,
mest Iﬁwﬂd@m&d'roni D)OODMSL-O ﬂ%i'alﬂf a’mmmco WMMO(}OE@ 03 grams
1 benzene, from 0. 05-0. 159
OF TR T SFATO AT o Brogiel tisnas o) XAy 16,0005 BraR G08101-0.03
grilng; or O/0H0R e‘%‘( RebRATXA A 2rR O LA PR (8 1S AT Bichins content
of @f Bast0.0%% greates thah this elefhs content oﬁﬁpramdnsfedd ddrhas gaevier than 0

ST S ot 101 s o0 nqricnuf i ersalve i o pcpmds produc,
as @%ﬁﬁnﬁd bﬁr%&s BaldhdTEe) HAS af A0 By frobn @/ (0091 9199 grams, from

kerosene ri sés kerosene, rosene
0.04:8.9grameg ﬁ'@t‘n @5 grams of VGO peregram f cudprproguaty (f) comprises

po?dﬂ?tth?cﬁeqf ??%%?“’&ﬂ?‘i%ker gt mﬁ”%?%&%{ﬁ@@ ?gﬁt@s 0.001

grﬁns or fraa 0YDOL5 grEﬁs oﬁim(xllﬁte,ﬁ} m@htohﬁ@ﬂ!lc @f Moﬁrlamh) Qs an
lleast 0.5 grans o g conpri ses napht

At 0- U oFihe RUG oFthe e fyetia(R i msmomtey foting aromatic
coﬂteﬁﬁo L ap%@)l;% §?e(ateg‘afa§1 the 3380 cﬁﬁm f ac{ertll o ?5?8 &f the crude

ram an octane nu er o
fedde dotha8 onocydic ringastmatirs thateofoptisé seia] ethiibeszens dr

nor ma aftfins a weight ratjo of iso-paraffins
ot o i anener 1k s e s R5pcush 206t & 1 grams of
t
el kol ol TS o030 s o HUPSSRLE om0
0.15@ragsed o2 glens) and &osn@re Oeérgmmsrm‘m-xglm (my hat 4t deast
0007 P A58 0 S SR ol el et s
leaBE0. B @fhrhd G arS1ARIRIsI pef Qranﬁéfmééa |(BPhak o 149D HEE aiﬂsf flord above 0

catalyst to forma total product that conprises
to &7 gawns, 9 gt @-001-0. 5 grems obkgrosezien() chpnmddorqsﬁm; andhthe

h de .t t th
ket hal P10 oo B BLIGEST 030 P RN B2t o Mposene,
and/or a freeispsoint A teriPratedbf dtinlght -307EC, GF B3t -BOOCUSE at most -50
a crude that is the same or different fromthe

°C%m ges atdeast .80} evamsor apleastd. %grwmf@aphiha t(r)g@mmrms naphtha,
an @gg%?lgtﬁgﬁesne{gt%%sﬁb @‘f%ag%saé @ga (? &f CLud 0 thgouﬁg]ogﬁ gz-ams of

berttesd pérl giine of haytth:) A ocANE N BEUT AR B:a&tr AN &Ie4st 8D Gi'ht least 90,
uel fr at | east one of the dlstlllatefractlons

andAOFAFQsP sawdmormal nesatfing withiasveightrraiie pf isepamBingeto aiormal
parglfﬂ f%'nﬁj ﬂneciﬁ‘pﬂ'{hgéf attl{lﬁsﬁ Eitfi ggd/tofrgs? %‘Fig%ﬁ&{rﬁ%%ﬁé gt least 10% greater

i de cat recaéver
than the volume of the crude feed.
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the transition netal sulfide catalyst. In sone
enbodi nents, the invention also provides, in

wonssneizopn With one or nore of the nethods OQCTIUSZWMMZIZO
conpositions according to the invention, a crude

pr odnsometembddimentsthe inyestiordlse prodizien,) io donibinafiop with one or

| 0.0 .. VGO, d the VGO h t |
0 ol B S S S o S, ot comprises

cdn@Rfihg @ cARME BERRHD AlcafllRER) fonﬁ'&dcofah o‘ah ns%g crude
| east 0.3 grans _of aroratics per gr ese 3

prgduqt,e@ghem-lsgrgaﬁ@ combnmﬁha::u@mrodmdt avittepérutiathat is the same

on R Foog TR bl B8 R bR SEERLE G tpsbostings ) combining
thé SﬂndB @fc&fufct Wwithangude-tai il she \tr i@ eV @A the tﬁ'ﬁﬂé’fe@fl to form a

the iso-paraffins to the n-paraffins of at nost

bleng suitablgifar treatmgnt faciliges; (c)dortignating the cmdmpxadlmc'e (@)%ﬁazuaonatlng

(oS RGBS ol i@ i R0 Bl ¥ reBfocfpton foe

ﬁ‘ﬁn hblegstai® of thealistillans frations)ladtlfop () Whdn the catél%)st i a transition
rati o of atom c hydrogen to atom c carbon in
m %ééﬁm&lﬁwwg &he trapsition nyetal sylfide catadyst ta regoverimetals from
thé m Eﬁgg «0f kerosene, and the kerosene
lilmglat eas%m%d% grams of aromatics per gram of
k er ds emmpe @mibodimédms; the mvﬁﬂmnm@ombﬂﬂeﬂﬁn SommbiRBévith @ne or

0 C f 25 0.09-0.13 f
rnng 8?'%119 %p%gﬁo&m%gélpgﬁ Sor g pflp@ﬁ.tlglg amngruc?e product that has,

pcﬂﬁﬂnﬁ%ﬁd@ﬁ%ﬁﬁﬂ 0y 9f 184 '0%'? (?%E?&' Yo '?1138 Iﬂie]r@(f}d’ﬁgs %pleast 0.3

en conbi ned havé at nost I NS
grapeed avpmaties mrgmmeﬂvm{bbatdm a.lﬂDh gmmtm{odaedah rang &me:ﬁesel has

atﬁﬂ% g‘??%‘%dfﬂ&ﬂ% non cond ch)h%grocgggf So naphﬂla,and

thepauphfiiat haviag et 1’ﬁ0§t&)” Siélfaiﬂ ?f %ﬁi@n@p&%ﬁ&t of'abhtfa % Jc?xe number

i so-paraffins to the n-paraffins'in the 30 conbi

of gblgast {9, anddprismpersfiinsiasd nfs@rafﬁm vithrebueightastio obthedso-paraffins
o Wstorattn O of 85 PO SPERERR TN o SGRBEE ARG
compMssthm‘ ha’!’fe (aﬁbllum'dn@e disEbutiaief & niGdt Qb4 °C a4 ggfand the

.the conbi ned C§ and C3 olefins to the conbi ned
mixre having ataost 0. Iy erams of @eéns laﬁrmms) amtupw(@}farwght ratio of

atd#z;% P%‘ﬁggéﬁﬁ)% mIB’{EEé‘ﬁ ns to c{'@s ar a [ nsvslsoqlaai mn%ts]t's’ (0 at

1632\20 o Q@ﬂﬁ/(;ﬁ kﬁl@@ﬁlePﬁﬁ tﬂiSkﬁiMéMi%\gZﬁ ledyt Q.5 @mﬁé Of aromatics per
ns_an s with,a carbon nu
e Aol A B L e i 2 T ot sk S0 L) om
0.00). B frais df fichhicHy&loghh er ﬁg oFeem g §1ﬁ91'1 n&?%rﬁgﬁsagfe

at | east 0.005 fans; S an
hydraeasorf gasas asl pap thChSWEm();or(lhihed}dmvam msu) 1. A0S0 bf

olefihE0E: i o 0 i e o aPls e fARoR appaging g
nmbmﬂdneﬁ@bteamﬁo@wdﬂ gaey dxﬁmagﬁthatwmemwﬁé%ﬂco%ﬂlﬂe@ cisrﬁﬁﬂfe iso-

fromO. 7- 98 grans; (0) hydr ocarbons with a b
Parafa"wg ang pﬁqarafﬁm Wéih agfeight ratbsof tbe«ilsoepetrhﬁ‘ms tmﬁmel,-pfwﬂins in the

ERE Do i B A1 B Grofbpr Batts S8 atmsta £ 18 fue

hydwca@ﬂ;ceisummwarbbnfﬂms@}rm $o W bﬁl fisthg! blefifs ART\HE
di stribution of at nost g Yile Igafﬁgorrpn se Ol ea'flﬁﬁssWlth

carbgrynumiersp? (e and 3 Cak ancbmwght Boid @mmmecbemmm olefins
to thOp e e, B o9 RS i el B olthing 508 BEARER Wie's catbon

number of 2 (C,), 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
molar ratio of termnal olefins to internal ol efins

W0 20us/0besest 0. 4; and/or (r) from 0.001-0.5 grawprhfs204/042120
ol efins per gramof hydrocarbons in a boiling range

0.25ia0d/or plefine and parafins viith ﬂm'h@h @gnbet.of Br(Cs), wherein a weight ratio of

th ?mfha”?? ew‘s?’e' 5 s b e ment ot at st 0.003

TRD%at b9 AP] Q&ahgb febia 151y 80tGE 0515 °€; @JH& at most 0.00001
pro uct that has | eaSt one of the catal

%r@mﬁtpml WVdE@P@TngrCé camipesitiomnha Baraffmswhntcht of thy

hyﬁxt 5 gﬁ um or géﬁhﬁﬁhe al%‘?‘fﬂo O%l t'gfﬂi’/”o{%%‘bfmm‘”"

098 graﬂne,ﬁ(%y hediocabotswitle ab@ilﬁig&&lg‘euﬁﬂmmﬁpé‘ﬁi&t nf3P264 °C that
transiti on met al a transition nmetal sulfide and/or

hagg, pepgameof oefinshyrigoarhons baviag p beiking rangeedistribution ofat most 204

S SST  B  TV  fnct
at fost 240thet confreise lefins sndtheslefitshodiattaabt O1BY1 BRAms of terminal

nbi ned wi res fromany, of the other
oleting Ber Framk °1¢1{=Pss {Pﬁthﬁémceqbem Abellngrange distsibytion of at most

e
inteusak olefiss ofieg ldast Gdicknd/drdr)tfvan O,96¢H05 granmrifoltfirspes gram of

bed BRI EF..DES | PTI THE W NGS
byl eshe S0 K iangs SEIRIR PEEFBAY SEIoRd 5O ohe
appai Sithe éxﬁb&dlﬁl%ﬁtssihbhhﬁﬂubﬁ‘ al‘é@ ﬁrcﬁr'ides, & oMbithticRSvith one or

benefit of the followi ng detailed description and upon
mare pEthe methads or nelnpaﬂbmmngmmg td rﬂmmmgmqnn awhideprodec3hat has

of _an.enbodi rrent nt ac
ot el Do o SHRIYeEe Rroeh SR RS o Bt oy 8 Sy aeastone
ofﬂﬁlalkah rhétals REpdtaBamn Gabidfunde c@glmﬁoélemfa@&@b Wietdofl shd/or (b) at
roduce the total product. 25 WD 2005/ 066302

le Seretalyssy Suthergamprises 8 transjier mgtal.c omsiisstmetal sulfide

an@gfq%ii Eﬁ@_t of a contacting systemfor contacting the
crude feed with a hydrogen source in the presence of

onelmfurther enbadimeyts] featneesfrons sgeeifid digbddiinahts jof ditUetention may

e B T o Sl S LR o B¢l

feathrésSfréin DRE SABbiimet nﬁ? HREBRBIIEE Wit feafdrdd @1? é‘ﬁ‘ﬂ gffﬁg Sther

in conbination wth a” contacting system
embediswaisi c of an enbodl ment of a separation zone,

o SR e, B ot Tire %ra?n?%f%b%%q{%f?{w Rgitods and

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

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

waboosmséson of properties of the crude feed andpermsions/n4zize
properties of crude products obtained from

e b dGn2 istssschématbno Barioihey etibedinient of & eartastinghsystem tor contacting
thtra sjg?tﬁionmattl | 15 sulfi ecatalys{%FlG 91is, a

T BT S Sty Rydogsspincs dr thrpressacs of one aranere salysts to produce
theof piddubions of non- . "c condensabl e hydrocarbons

obt ai ned from enbodi nents of contacting the crude feed
wi t FI@hdistar sghematicoe! anetnabodimbit of @ separaligrszonefih Gombiiatien with a

tion of properties and conpositions of crude
co%?%@%cu#gte@bt ained 20 from enbodi ments of contacting
t he FOGAIR of RRémitid 4F dninBdaaisitiof bl Rb zohelih ngﬁbinfation with a

catalyst. FIG 11 is a graphical representation o
CONBIINESYHEBE s of ion currents of enitted gases of an

' ' I L .
ot SR B ¢ Bhdopi) hab SR of B BRI Gine 8 contagting pystenn,
andi blendinglzohes of the resistance of inorganic salt

cat ?L‘%’(%S and an_inorganic salt relative to the
r est ¥¢-dhis @ sehemadicof anembodiment #f ewjiiple gentactig systems.

t enpfg af M. Fap! ' 40on of
| og gFg{isé%Fhﬁe cr esl Se?%l%ggﬁ%ﬂ%gﬁn?\%g@ﬁ% RS Upgnent
systemt.al yst relative to resistance of the potassium

FIG .14 is a graphical

car £ r tenperature,
re p? REXS afoletion afar ﬁg}fémmé$ feediard prapguticg of grude

Méts eB@ined ' _ S
l::Er oduced f ??m gﬂng%(glﬁ%%t%sf %g a&g{(?nt?ggﬂaﬁ gé the ¢ rﬁ%&éﬁl Sition metal

deentalysth the inorganic salt catalyst. FIG 15 is a
.grapghi gal .t sent.ation .of I ght per.cent gge ver.sus
O o A A R B B e A B iR of on-
condeiabieBdfcaons Ohthes ¥deh bRBodieaR Jrestatiddtht BRide feed with
i norgani c salt catalyst. 26 WD 2005/ 066302
the prentitiep ool sulfidocatalyflc. 16 is a tabul ation of
co : iLents.of contacti .
ner Sy a05es BERBHGR He blcBBh R AR LORP) S o St Siodhiis gotained
fromaitbodomenss of contacting thiedeudeibed withhibe irivsaidn @btal Sulfide catalyst.

su ible to various nodifications and alternative,
f ofﬁ@?tﬁ é%&@@egléﬁa@m@ftl% 1@ plotsefdon gamenty of emigted
as&¥ ofPRAATHgEnil | e,%q | Qﬁxﬁiﬁ'
& de%cr [ g?g [ Eg%jﬁe%g?]?%t%%ggr %Pé*%,é’ L]nsaé@tno %d;bngs?Cal e.
| t Ekol? i beraphideemesentation nfilog pletsdif 2ivd megistaneeos inorganic salt
descr.i pt.ion thert%%o are not_intended to limt

i l.ed.
catd R4 160N Bt flastvi ShereRatengaop EHseE abonata Tersus

tempéraff@ contrary, the intention is to cover all
nodi fications, equivalents, and alternatives falling

wi tH0n13 ke grephic repuesgntatiop of bifg plots of fheassistandernfant i on.
Na;é@)ﬁ%ﬁﬁghﬁgc%%ﬁfy@ gega%{vedt:o %Eﬁtahwg%\ﬂ;le %Itsassium carbonate versus

temperature.

=D

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

wo 208hsaus. "Alkali netal (s)" refer to one or

metals fromColum | of the Periodic Tabl e, ogg’i‘fg]rszommzuo
nmor FIGohpis artaisulatiomsfeomponente procueddfrdmembcdiments éf edntacting

the, Periodic Tabl.e, .or 15 m xtures .t hereof. )
the.cayde ferd WItbARoTganic Salf %@;lwsw e 3l A SHFOT B e 4l s
fr ORI (Yol ek ; ;
YR ﬁlgﬁ%v%nﬂén fs@ﬁsce‘gﬁﬁlb sl é&%?%?ndlgg{iﬁ)ﬁn@ rarzﬂ'gl?&?%ﬁéve forms,

conpounds of one or nofe neta
speRifid oubadifahis cherenf ang shommdsy whe ofeamplé the dedvengs aml will

herG SRSt CrigLa e (B EPRS Ty SoFas BiGHE) TCROUI beggerstood

that theaB MRS BRESethill dBérfptionSRireR) S hbt REAHEDR lithi? the invention to
asphal tenes content is as determ ned by ASTM Met hod

thepretivnlar fomaiisclogett, byon the contmarygile dntantiomisite cever Bdn
o EARNE i Parctie, 28 oS & g BB s By At e

thonPb9 1. 25 "API gravity" refers to APl gravity
at 15.5 C. APl ravit is as determ ned by ASTM

JAHH . vV OINS type of crude
pr o orhé . .
For Gt tBhed 661t Efeifi G s dO¥R8E Rlpilp more dail. Terms
useddetbinamd defined bafolloweduct are as 30 determ ned by

ASTM hods D53Q7, unless otherw se nentioned.

Cont @Haligretaliy)qreferdpi98f o Bioppmetalstromdroluggntdhe Periodic Table,
i s fei 0 ; _
ondt B Smch s Rl e nhal 05 OB B o, o
mixdeR3 theré&dnt ent of aromatics in diesel and V@GO is as

. ERslEreart wewlShPEr 1 oo primomsnangr OB OF e

PerV¥Ric BO5IE AfR 3N %1&?%6&4*?&9%/0@ 6Rd 8PmorIneAR!Asin QN 2 of the
d" ref

acid" refers to a nolecular entity with the ability to

Pergnstie Table, orpmigtuses thereafiot her nol ecul ar entity.
"Bro d- Lo base" refers to a nolecular entity
thatﬁ%ﬁggkﬁ%’f&éﬁg ca’ggsgr}fnlﬁhg protons from anot her
ol CASTRI refetd fo)AmEiaiBianiael TEtREShE Mdendly. bases
i ncl ude 5 hydroxi de wat er (H20Q), carboxyl ate

( ROY2s7asphaliangs refr tqgsqéﬁ&éneﬁmat are)insalplale i perdane( |G@sphalicnes
oot 1548 el By AN T e BRI il e, " ook

r ef Atanic hydmigen percenthgd andngominy dasoacsocehtape lof daude iedd, crude
o B B s S DS AP STtt D21.

wei ghpy | vi\%%f%gﬁe?é<@fAﬁln%Qﬁt§ &tﬁ:.sy “vt?'sg'ﬁ gfivity ¥ AtieRrhiified by

ye

the tot [ ut ‘catalys
ASTM Method D6822.

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

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

WO e@806630Dr a crude product) expressed as wei gpbT/US2004/042120
fraction or wei ght percentage based on the total

wei §Brszedﬂlmvmabiﬂ”rrafees to' ‘a\mﬂpmlalr aftisy svithahpabitity tpelonate a
1| |ongﬁ¥ Vﬁ %F esel" refers to hydrocarbons

PI({%I} MO §BEYyi st ri but i on between 260 C 15
and“Bfphsted Gale e toth hBlbchiBRentdy @5 s &?Hﬁl@ BF adcepting
as determ ned ASTM Met hod D2887. "Distillate"

prqteﬁSeﬁ@lmomymmg avlpoertityi Exaraples pf Bragistedrlguvry bases include

hydyosih (GBE) Fyeer Rl e Bt O s b 4P T 1) TAcigpitce
(H&@ﬂ)oﬁldmﬁa$(sa4’s‘gj | late may i nclude kerosene and

diesel. 20 "DSC' refers to di fferentl al scanning

cal 6Eaben pymber referwioghe tntal number of easbomatomsiima maleculs:
to LRgLHAIRE! AlUfifs 8ln %ingﬁgfb%kﬂ%%h%ol&fs thét': ﬁ(ﬁlg)a OHized under

particles oCcurs In a reezi ng pOI

prodedsiontifiofs. thé&Htént BiB&fe is asdétdimined by hasé balge. The weight of
chrorrat 0 rag@y( n_conpi nation with mass spectronetry.
cokedgs

of eqlich minug thefptah weight gbprt eatelyHs:
P . )
e DS A A 09

feeﬁyaitottug groduct, &k a mrmieqnodlmn) cxblte@sedsasasmghte&mnnn oE Wefght)percentage

basef i ) WeRRGE S BVENE c VRS SR F PR LEAGY weight.

30 “hHplar 9akATs hyﬂ%%ohwﬁ%ﬂmﬁaﬁé@&%buﬁaﬁb%een 260 °C

sul fur contained”in the nol ecul ar structure of

anch4h A (100660 Wyt 48t diRa. ddiesed nontest iags d@mmm:dlbﬂA@iIM

ST, ods E385 for .oxygen, D5762 for nitrogen, and
M@&%ﬁw sul fur. Hydrogen source" refers to

hy d f‘Dﬂ:ﬁﬂateaPéfél@rto ﬁy@x@ambhﬁwwam d bellingaapadisisibutibitbetiveen 204

presence of rude feed and the catalyst react_ to

© IQ*E‘Q!’\%%IcéC ﬁ%ﬂﬂ'é‘ﬁb‘r’l*")taé Udﬁé Mpa. Digtillgte gountsniis @3 determined by ASTM
M %W%@éﬂé& y%&lﬁegggyggggﬁd isihe crude feed A

ogen source na not limted to,
hydf‘DS@P beflas t(:ﬂdferemmhpd:mu-@catmmydr ocar bons such

t hane,, eth ropan but an ent ane,
nap ReAe pqx%&gepg nﬁ‘ﬁ@%&ﬁ?}ﬁ@éﬂ @s at%l%{h@&naﬁon of
t t
tallﬁuegﬂgfctﬁ&%ct;&s iR H ﬁﬁl Abﬁeéﬁﬁgdgsmm s Qbte 9o ™

provi 0 one or re conmpoun e crude fee
D238&organic salt" refers to a conpound that is conposed

of I, tion d an . ef er 0 the

s o CTE" ieie? ot BinRRiosiibbR &t eortbipglinh 81 pisda Spfftrometry
Loneigad babdV fefids 1y REGRRS dedctDed@BY Pbhdsbis in JRAAH! df American
branched- chai n sat urated hydrocarbons. 10 "Kerosene"

Chmﬂce&&q@y,riﬁéﬁ,o&:‘famb&?é with a boiling range
di SI‘I[I}CP .errs tobae \t?velggp 1a%3 G atomic hydrogen to atomic carbon. H/C is as

determined from the values measured for weight percentage of hydrogen and weight
percentage of carbon by ASTM Method D5291.

“Heteroatoms” refer to oxygen, nitrogen, and/or sulfur contained in the molecular

Fy ]

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"
webesmedsoz a conpound or a material with the abi’bﬁ‘ﬁ%zﬁoﬁmzlzo
accept one or nore electrons from another conpound.
mar§ corpovirsls rathe crudef feed  Adiydrogenpauroemay ddchidey biris inat limited to,
ith.the ability to d te on or re electrons to
hydiosthens (o Iommwle Cr 1P Ly ipasrbens 16 8 metigs, qeane, propane,
buﬂ.‘ri@,gﬁﬁ@h_@,%ﬁhﬂﬁﬁ){ iiterC &Y 1 UHRRIOE WnéksbaM86: isfc{%ﬁ{ﬂl&ed to
to 6. "Liqurd mxture" refers to a conposition tha
assesicthe etamavat of hyrye genomopided thsortehatimor2 Gompeundsduitle: @tde feed.
st ag tenperature and pressure (25 C, 101 a,
her eﬁﬁquaf’{ecrs ef %IFFJB at°8mP8§“£%?€’s)°,s’mBPS°§ %&rﬁi@éﬂzﬁ“@ﬂ and an
anibhat i ncludes a conbinati on of one or nore conpounds

that are qugﬁid at STP with one or nore conpounds
t hat IParrefessdpitke bstitiof Paitodeum, Genithe ERergy dustitute ofBhdlon,
RE‘?E a quantity of carbon residue renaining
Ungtﬁer dbglborati on and pyrolysis of a substance. MR

cont'Bo{patatfins® réfet & biafickbdLhainShidratéd hidbbRbodd 530.

"Napht ha" refers to hydrocarbon conponents with a

boi f" Frgssgn sefersita hyslisganbons with ahedingzenge distribatdon ®tween 204

o nt | as .
CHP 260 0 o- o FakpibT e Hoabihe SRR o8 So@iped py ASTM

Methoedda2887vanadi um iron, or conbinations thereof. 30

"Ni [V Fe c.g;;t t" refers to Ni/V/Fe content in a

subst4P acidyyeirs e 2 compapd o materigloyidh thermbility jo aasem one or
mo%él%n%%ﬁ?andﬂﬂ}%]%éuﬁ fers to normal cubic neters

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

r ef %@’Vls based wifersiia asormpoint arifVeraatexial iy the labiity to donate one

rties. 29 WO 2005/ 066302 PCT/ US2004/ 042120
' orﬁ{{%%?eggﬁgseff?s%%ra%m ers to conponents and/or a

m xtlypkt Fydr6FBERE Réfer i Midr@afbod §ASAnALarbbRARERAbE:s i
tenperatigife and pressure (25 C,0 0. 1oligl\/Pa, Eere%ﬁé ?éarnge

fromdit@dred to as "STP'). "n-Paraffins" refer to normal

(st#ay . > u e drocar hons. 5 "QCOctane
nu rrbL"(:eHillsm trrrclelgéehr?és ’l%egégioc a?é:%‘?og% 6) &E‘ﬁ?@% one or more compounds that
are ligpides stabddrd comperatifeeandirédsme qis *OrmEr MPﬁ,Shezém@ﬁéf%ﬁfred to

‘%ﬁl’ conpared .to a standard reference_ fuel.
as “S1F oy PEE semBesitionsthatinglides »rombipationofiane £z mnse eemperands that

are R{ui Gl BrblithOshelR filhe coftbGlrddthat b Bfig P sgpIPOUNTS
wi't h non-aromatic carbon-carbon doubl'e "bonds. Types
of ‘Dlliefd-GarbonResidas” FMCRY )arefens told quahtty dfeartwngesidue remaining
aﬂet Lans term nal 1 I, ntﬁqr n%l , br iqé ed, and 10 li near.
" PEPPE and ByRolysiveict wibptanden MPR qoptent 15 pg detergigied by ASTM
Methp@D4ba@d by the International
“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

WO2008/0653¢200 Oor nore aromatic rings. Exanples PéTfUSz 04/042120
pol yarornatic conpounds include, but are not Iim o?

to, Mfleifpdenssble 16895 { Fed9T8 frecoraprrisnisandier apmmommnmnentsthat
an?gé%?é to conpor?g%gng?ﬁgp{eg%@é%bdl H Ol%d&? gemafterrefenedto

asd8TPY) but i on above 538 C (1000 F) at 0.101 I\/Pa as
Sem | i ref ers

o ehrhisingreler 1o norgl uraighthiva) spvisséh otz
i qU‘U&TAﬁEi@lﬁlbela’rl‘gfe?s ?é&t@ﬁl@&ﬁuﬁgn e{f‘f‘%ﬁ{aﬂ&g Sf the antiknock

Exanpl es of seniliquid Inorganic sa
propectiesdd a nﬁﬂoaﬁlsl cnmparethtﬂ ostadapd seferehdefueh a8 calculated octane

o oo]f%%]zﬁ’ﬂ@% i eﬁégmﬁmuﬁzbl 2rfeet of

gas “@%ﬁ]ﬂaf'éf@ﬂ to% HAG \Rrﬁﬁﬂon- hitic g:?.gtg)n Lalt ?hcﬁ)ul)f% Bdnds.

materi al that can eprotonate
Types offalefins inglude; but aresiotilinéted tceam; trams, tevmitial, intesnal, bFAi¢hed, and

linkffers to a total acid nunber expressed as mlligrans
my") of KOH per 25 gram ("g") of sanple. TAN is as
d et EPerioiETible Tk Wﬂl’é%ﬂ%@é‘fabie-raﬁ@pe&ﬁ&%f thteCIntematlona.l

anaIyS|s of - product s. refers

enpqr al -
Unfq ure and Appligd (glmmzsfgﬁ(IURK@ Noe'tmbﬁzoﬁficorrponents

with r| but i aon 4

535 Ty ametE b AR b Y8l i Byt ofore aromati
mmtmmmmlwmmmﬂmas RARE, bdtraréﬁmﬁaﬂfbu%tmeéne

I&lgl} ap cation, is to be understood t i f
na 33 CotR-AAS- h’@ﬁn@fﬂc prazpthiophend and dih@@%ﬁfhioa.}hene

test » I

Sl o M S PBBL ye53
°C pHI98EF) 9t.0.101 Wamsoﬂeummmmemuswm Me&tod@mﬂ 30 WO. .

200"5§E= 6ﬁ30 » PCT/ US2004/ 0 st aﬂdardl zed festing
met HOUS  tHat F478 10 8 RORsE é‘c?u gencpdhaties prpperies of a liquid phase

and' £4ctid PhafCbiiBS Sub3tincdTEE LGS §T@%se hcg.g tor con%g  ca nﬁﬁsemclude

roduced and/or retorted

p
a sliey gaad/pr phasg that basa cmsaﬂmcwpé,d’or Examjss, taﬁp, dgxagb,r(ﬁltd}qthpaste

o7 SRR ket ) ufiag B LA el S e pehatiel it Siae fosd!®' 19
| i MfiSuperbhee” refersisal maenmnatc@ﬁae?aﬁﬂmeqayaﬁfcﬁﬁoon%ﬁ las

r _conbi nati ons ther eof omthe crude to form

ts,
?%‘T%Pﬁ‘%se‘ﬂld&ﬂ?é@wwtmlﬁbl lization may often

ocec i duct. a Q

ot oy ot 0 R biber LR aBE8A0 Bl 0 ied) piOR per
grameg?) of saniple.eTAMNid/a0 deferitiet ORA STV N ethbd Dedsi n a 10

tre nt faC|I|t 0 proeduce nultiple conponents with

speﬁtﬁ?’cr ef5h ot i s! r&h@%ﬁlﬂﬁl%’P?P@dﬁﬁéns (for exanpl e,

NaMTMRY, reflirs /or lubricating oils).

Dstlllaﬁeléni‘):%%:nlg gﬁu@g not limted to,

at my$jWerefers th mpdmntsomﬂmbmdg ranigd distridiaion batween 343 °C and
538 db%ﬁd-h@ﬁd ‘%l} a{TBHB??\EPa. 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

Wb2es06630n quantities of at least 0.5 grans of
conponents per gram of 15 crude. Exanples of PCT/US2004/042120

standardized festing metheosls tivat lareckmmeidered equivellRft tottBORIErefEddIBsting
m&ﬁoﬁ%lé% ceres, desal ted topped crudes, or

conbi nat T ons t her eof . "Topped" refers to a crude that

has CraeR hayehd Gddsuantile koiblied £33y ARREIR SRBining formations

onponents that have a boiling porn
angthep stagpizeds Erudsserregencraliyisolid,|spmi-solidyedd/or liged, CHidesanay

: t . t 0.1. , at st, 0. 05 grans, or
inchcEle . o Rorpaint e s gt aniseitogeshaverotaes-
cotignsabpgaies; ik, saioGt cohMindtio i BV
ﬁﬁiogfirti es_that allow the st aéiﬁﬁegeg)g, crugges&[l%etr?eforma
stabifizef profe-eQuehostablination ineyaiftenroeewmas vr frawiimatet fogthe Pyoduction
Eﬁ:@ﬁ jon carriers (for exanple, pipelines,
anc%/‘?lﬁtg S, %Q{déhi ps). Other crudes have one or nore

uns Stabiltred crdepspidalls hiVkot Wdﬂ%ﬁﬂ%&‘ﬁ@/&i ﬁéﬂ&@@fﬁﬂ&ﬁm ina

- %’ngad ant a edﬂgrudes,rmy be unacceptable to a
4 Ws% 1510 Rspdycs myltiple camppoentsiwith epecifimboiling rdrige istributions

f F i . Q- ' l.ue.to.
ot Sy BRSSO BIARY, SEETU e BBk Yo v, o
is nphlimited tog stn_mspgerid tliatﬁlldtfoﬁlmlﬁﬁfds dnBfor @b%%y ARHBARH methods.
[ t hat eened toQ cqostly to produce, transport,

Un"g‘ﬁ‘g'?"%r‘“?%’é é‘IP.ﬁa‘ﬂ} 5 éhzsfl%m &W&E@@@i@mm@esti%m} have a

bonchuasia itidsl JFab RlsiteRs Qi T f _at |east
caxO. 5. b) \3?2%0??% o%n%astdﬁlaleas ((%5 as-ds%!élm'c%fc%ﬁtts 5‘?’&6?%1;?1"
cruds: Exannles of stebilited erudes inchide/whdtecrudes, ey Biudes, dakalted

B B o5 o e ot
has beext tegtiteduch that aglehst QoMO Df Q{e%'ﬁﬁaﬁeﬂ?? t g@e%iﬁﬁ%pﬁgt below

35 H 2 of crude; f) a_ residue content o I"'eas
B ith010VIPp &t remevesh Tymieafivotoppedicrorieghavan maphbf e 0.1

e rans of asphal tenes per gram
erarf B S35 005 BlalsP e onp ' e B ool B e avast of the
toppedRrysler gram of crude; or i) conbinations thereof. In

so? 31 .2Q05/ 0.63202 PCTI US2004/ 042120 enbodi nent s,
di 8%%%8 cpydga BaygRropersiesthet aljsay thgstabilized crudes to be
trangbostad YRS Qﬁmp - rams of .residue,

at | east %@gﬁ%ﬂﬁs 0 ﬁéfé@lﬁggéeby %?J?ﬁpg’é@tfonocaglegr? eXgmple,

pipefipes, trueks, or ships)| Odlsr cnitle havedt® @ fndre &hﬂiﬂ@blegﬂ%;?ezfrxéﬁhﬁ‘t

o T T A Sl B e B o
transpogatbraei-age an%ﬂ)éj@eanhﬁntcf%ﬁig’mﬂ})@ ugggx‘aﬁgg gﬁgkgzegtam&?iﬁ Jalue to

di sadvant aged crudes, per gr
the disadvaniagedzerader {Tthe ecommmiervalueimat bd seh thed a SEEraHEEE: indludes
or at |east

. t least Q. 01 ,

e 88 S RS o S PR s e,
i Rtoperi ' felg!

ni Rtopegieobf mymv@ﬁag&mﬁdé?aﬁﬁhﬁ chﬁ;d[eﬁﬁ(}ﬁ Eapgx{iot rl)%?’telél'rtg?na) JAN of

lego'érélgs. .Di sadvant aged crudes” nay In
at leggt daabhyiseagen ot etuenst 0.3tPa s 0) ABRgtaviy 604t mos®; daf total Ni/V/Fe

| 0.0 f
R S MR o e
a tota} GStefdatomis SfdferCofkt 18ast 0 D0NBAm AL HefdSdtofs ggrljsglg#nadﬁmde; fa

.dat | east 0. 005 %arrs, or at least 0.01 gr
restdyg eamiems o ghlgashOtH siae pf fesigue perggram of crude; g) an asphaltenes

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

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

we2ms/0és30iL gr ans of hydrocarbons with a boili nﬂciﬂ@%ﬂoulzo
di stribution 15 between 400 C and 700 C at 0.101 MPa,

enghodizoents, Mmgﬂmmay mlclfnds,qm gmmoﬂ dxsadntantaged crude, at least

O.% ;;%r ?Sé ol a@re%sg 2)33 %'?.Xx's gg ﬁgrm% fn Tesidpe, or at least

0.9gRdfs drédidife. 18ceMinleBBSHinkbritsl d&ﬁ%ta%%d chyd e @er@ 99 grams,
wth a b0|I|n8 range distribufion of at nmost 200

0.5 0PrammepriOA-Bdarams af residup mglr@ﬂmw‘dmdgam‘wm sln certain
epbQiri, Sienl S ARANAN B0 Bef b e AR ag B b e e sulfr

content el 1635£0.00 Bp@umspst 18dst 0005 gfhnds, a0leadt®).01! gram8) drddt east 0.02 -

enbodi ments, di sadvant aged crudes may include, per
EPPhm of  di sadvant aged crude, up to 0.9 grarrs or up

. OB Gl AR o I o

boilinggminte nDisadvhintadd znideg arhy dhclods ﬁl%vm&‘éddd@ude. at
2 Lam Ofgﬂ' sadva taged crude, at | east 001 granms,

ez% H@ groesy Hdpst \%OP sam%arﬂﬁlﬁ@stp&ig@a@sgfhydmar tha

bofiing! rﬁl?g%td@cﬁgm% n bétwe& 3R st i IOfdeﬁgés?g%gl grams,

crudes may I nclude, per gram of disadvantaget crud
at lepstt0D00. Q&IQS arsf least Ll granB .of ydroasbonodvith y.d:bdirgrrhmgﬁs

b 5 A S

0.005 @I od st REst iR BERE %?ﬁfc&oéﬁb&?s&sﬁh Q%Qgi'ﬁg&ﬁigr} distribution

i nc e, but are not crudes fromt

bewn éﬂﬂ 3G and 180 PCat 04Al MPa gf combinationsdbereebunt r i es:

o th
o B e GhBabns, BARGHGlsB0 BRI5R il b of
dlsﬁ‘dtmnerghé crufle 04t NédsN0.001 PRIhs) lemst omslg?mé%ro@at leb110.01 grams of

ant and npos basi ns,  Chi na Bohai I f, China
hy HF’%{ C@O@@g\mgﬂeﬁﬂb@m abewsu’éﬁbmﬁmmw% in addition

to KRG #f‘%ﬁ“?’?ﬁ”’? . AR, b e fatd U6 fas, DO 488 of
mshétm@gbénm@e&mmm b kuch hrydedcarhohs of atdhes O\2agramgast at most 0.1

crudes may enhance the properties of the
S8 fSs advant aged crudes such that the crudes are

aCCRPicHalPer BidihEAR saearagg%thgeaueggéés%aﬁnkﬁﬁétﬁ@” A

crude and/or di sadvanta that" 1's t-0
dispiantaged efude,rupctotOd grams; erupdie G%bgi‘ams'blﬁéydmuatboﬁﬁwdh a boiling

regE AR BT 411285 200 o G o gl orodes may

alsoriichRdSpe@eih lobﬂ@a@@hﬁi}g@d ctudle 544 1423P0.001 BFams of hydrocar ons with a
transportlng and/or refining. Properties of th g cru

bOle& eange disirebugiop oé at least 60 °Cc o r:@'ym aorbodinentsp élsad\aatagéd

el B 5 SRS PR A8 5 BBt oY 90 grams

oflgrdmbarttolnamﬂlhaebcﬁﬁn@ﬁmﬁe&ﬁmtﬂ:ﬁﬁnbbﬁe@ii)aOb&EdeQOO@"@ed
ecopnom ¢ value relative to the econom c val ue of the

cr ukErRRigyor disdvantagadecrugas st can hajrested naing thaprapaskes
desl:l?l?éﬂm éeﬁ@ Iffheogﬁcﬁ bt 5H§t‘] rmt djtﬁage)%ﬁ??ei?%%zﬁ ¢ fofloWi lggl Hlies and

_(D

Pr e reatnmen
regibas uf thosé aaintriys; Cagtiiind iberatVarzuaatOdhoco, U.S. southemn

Californian and north slope Alaska, Mexico Bay of Campeche, Argentinean San Jorge
basin, Brazilian Santos and Campos basins, China Bohai Gulf, China Karamay, [raq
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atnospheric distillation to renove inpurities fromthe
crude product. 15 Methods of contacting a crude feed

wWoiz@msoe3opnce W th inventions are descri bed hei)é’fﬂ}szooumzno
Add|t| onal Iy, enbodi nents to produce products wt
Kwkbﬁtmaasplamh{agsnmﬂﬂshorwmmmgﬂmmﬁebea, Madagascar

d/ ofw: arg .not generally produced
nogth %hggl%&%ﬁahreﬁomg%fﬂ?ﬂnﬁ ses, are described. The
Cr UdRedimest dfalisddoatagidathdd n\iuytéhhan&ytﬁég rtRIWFRR | N

the presence of one or 20 nore of the catalysts in a

dissdyaniaeed sgrdes sechihay the crudesaraisrermtabbmfor drnspestation pud/or

A O T
“cmkie fordtlr Obe orusle fitsclanaPple toppediabaldstitbaddredih 0The trudk product

E&sgt a portlon of the crude feed with the |norgan|c
“3%1 Jaent of the epidedeesh using meshads dgscribed herz0p i59Gtable for

& dét%%eﬁr% PRy RCF U ARl e bl e

comapbnxﬂag ph@efttas of tW T:m Teiasﬁhtei'mech?te gnmrt?a:pme Qf'ude@ed, or closer
nor ic,salt catal yst that ydes, . for_ exanpl e
QPP BaTPSPORding ProRsTtics f Bropteryds than e sartetfegrh gad thargby have
enhaebd SRR oRRSval @ RMtive th tHal dSnoriic \’_ﬁ]e i thec ﬂl@@ FRal tSuch crude

produced dur 1ng the contacting. pr o
praduet majebe refined mathdegsrarooqire-traatment; therdfy énhqmuig mﬁﬁmg e

iy 08, i D A Sl
atnito3pBdricRifll4tion 36 EnidvelibPufifiskieorR Ftl?éjéirﬁae Pradunéiicl ude

solids (such as inorganic solids and/or coke). In
cer Methpds of semtagtings crugdefoed in @I@orch;webmth dmventipmeare idescribed

+ bk SBT3 Bl BRS b BSO8R REONT oo tieptions of

. naythyigi, kabbqne; diesaloerl/@ V@Ostvhich age mrgbhétﬁlm?ro@ub&ﬁ%tdéhventional -

or nultiple reactors

B ort| ons_of a reactor,
' ypﬁ&%ﬁt'ﬁi eSS farleélﬁé‘irg}e§ that may be used to contact:a

ot o SRR e P WA DU O frobth SOe RS 85 of one or
morecafdheegtalysts dms pmtwmgyzont amd/edlmanibmmns of twdCiridre . @

00%10 %/ 5 reactor, a plug-flow reactor, and a
1 &B §97%qui d contactor. Exanples of a CSTR include a

f | UintloAREmIRAIHERE, RS h?diggéf‘soﬁﬁél i gtfﬂe?e&)ﬁldslﬁleém%ﬁﬁ generation

Cont acti ng condi ti ons I cal e tenper at ur e,
of the bydragan sogragdway ingtide | eacttomczﬂat lenstcpmirtion ofithe crude feed with

th PRERAET S <l of VRl Eey Bt R oy B B o
form hedtogen andyoilight Miy@rbeartbond. 1A sitB @ehdrhi§sh éﬁgﬂ&%ﬁ%ﬁﬁﬁclude the
Contactjng tenperatures may range from 2

reaciigy.of ebleast agrortierpotibe irorgani¢saltrstadyshhat includesifor exaripde, atkali
metﬁly LASEN source is supplied as a gas (for exanple,
rogen gas, nethane, or ethane), a ratio of the gas
t o Thedotal pbeuitcgaeraly incdedes pad, Wiipsraligeids, fod MikturskGhdr8Of

%@ g‘B 2-8000 NnB/nB,  3-4000 NnB/ nB, or 5-300 NnB/nS.
progyced Eltupg@etcyaaggpg yThe 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

WO 2008/06¢803t eatn, i s added, a ratio of steamto

feed is in a range from0.01.3 kilograns, O. O?:(: 52004042120

Ki | ggmmgﬁ@Azc;hlc:tyﬁcﬂ%jhgl;ﬂm mfjeast?)f,a’porﬂai gﬂi teagtod, thltiple
crude f eed. ow.rate o ude feed may be
P ofiRtor, o RIALS FrapRes Eagmmle cht redciors e nay herpendto
cohedet @6FidB GecdOiith QEycﬁBF&?ﬁﬁfrcel]iQ%e g;%es trﬁg%'f it iﬁElé.laé a stacked

| east 90% of the tota 20 vol une contactin
bedgpactorry fixedibed reacthn acontimeously stimeddarflerdcton(@SER), a spray

ref%, e ook 85 uan S i i Somecting EsiBlss ERCSTR include s
fhddintdbéd RectoBandm dhalaiihgbédRagbesence of an

addi tional gas, for exanple, argon, nitrogen,
nmet He®pdactiag garditions typieally includederaperapra pesseute, trutefeed flow,

i LOJ LFIG 1] h [ f
ofl RO S8R SRyl sobr sty S5 HoBHogd ot
Ccffacting conditibnsIhafibe torifolled Yepdtuce 4 6rudé prfluEERRh Spdciffed

crude feed supply 101 and enters contacting zone 102
PrReEtiGSondui t 104. A quantity of the catal yst used in

t he [ f “o 2- o
e GG GRS g BB B 430858, B8 000 .
In embddinfenesdiniwhitithe bydtozeh stgcg Bi@pplisd fzer %a@l(fbr example, hydrogen
inents, a_dilyent may be added to. the crude ?eedy

b
a5, ngtggiey of han). 3P Of thsreas Rthe o fredkwill gencealiyarange from 1-
; t & o .
L 28000 el 3-4000 N i e S5 B D Rhclihg Wypicatly
takeablige inmprossurdimnge betavebr Od -2BivRag 1 1162¢Ra, 2-00 MPa, or 4-§ MPa. In
o STRRERIIG il 5833 4R Bkt 14 S
fron 0,023 kilvgrad:0) 0.08025 kild¥Riisadd 0/1-1U8Refdnt! Qgstéﬁg,gpeg&%l?gﬁn of

ed tqg a tenperature in a range from 100-5

crugggesdoch Bowggteibcpbdrabuey be mﬁﬁpigsmr??ﬁo?m volume of crude
e R R R oL ROl PR R R b R o 6108

- volumedsf theemtetingbysd. Typitdlyethenypldite 8EGL@S ek itthe contacting zone

is AR TR0 80 chind el “Ehamael o gonertingrons. Fypmsvbodiments
coétgﬁ;élg : from Cg%lg -ﬁg% ;%Ssg ?8%%%&4%%1%&& E‘% ﬁ f"gtg%étﬁpf ep E:ll%on, nitrogen,

methapecithesn; propdries, letarse, grephes,Mutdngs;tor Rbiibitatiohsthareof,
in enbodi nents, . TAN of the crude feed

sl URTY- In cert (
ey " 156 i34 ERRANCI O AR EH oA R G 9 oAt syEmct0)cised tproduce
the'tb‘tb}éplbhﬁct aS QWb 1T chRiSeed” &iﬁ%’f@d@e@d sn%)g)?l SN Egs

feed/ catal yst mxture is heated at a te ature 1Tn a
contantigs zppo 2108 casinitt O 2QqOaBidY ofthezhtalyst usedlit theadontacting

o o8l Bp OB IC AP a5 1 e o e 109 grams

of cradediesd (ot @O@Atng Z0A8) TGerinS8bSARENTsCa HiRE
TAN of the crude feed. In sone errbodilrlrehatls, thglag:ﬁgggdedm

the cpidg Teadt tg denser the misteniiywsithe crode &edght sm?ef erobedimenid, the crude
i nQ i i e 102 . fici
e A0 oA P 350 0% BV 0B 1, Tl

embeibdentsithd yititle Bedimdyehe hdatdab habRpS&aRPSSR MRt 1®) °C or at least
ast a portion of the catalyst nhay be renpoved from

| 0 . *
300 6rmne e prgl/orghwingdntrodustion of theresudsribeditormontasting nade 102,
Typically, the crude feed may be heated to a temperature in a range from 100-500 °C or
200-400 °C. |
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15 catalyst is regenerated and re-used. In certain
enbodi nents, fresh catal yst nay be added to

Wy Rj086kd30p one 102 during the reaction processperms2dos/od2120
In sonme enbodi nents, the crude feed and/or a m xture

of & smee émbodimients, thie eatalysbisgambinedavith thatcaideseed and transterred

i ntraoduced | the coptacti zone as an .enul.si on.,
to ot e s Re areali S omanay prgheaipd to & ltnperature of
at 1e4:0'1 00PC 6r §lehst 88 et )SEB{ WahebduPtich Wi c&hﬁ&iﬂ‘g Fdrdd922 Q‘ypically,
feed/surfactant mxture. In sone enbodi ments, a

thesredsi feed mayibs heatdd tb 3 tenpiesatenciinh girange fiome 2084500 SCom 3A8:400 °C.

i TR AR St 0 e B O Rinns,
TAN 8the chidle f&4 May Be rellcdifpifor 16 ifidRetiGd ofihél@dile feed into the

Surfactants include, but 'are not limted to, organic
confatting zopexjon exampiadl wher dhessrudoiced/catrlystimpeangds beated at a

R b I 1 A 1o 200 390 08, kBl s el Eymponents
in e aflide Feadarbay 5O frinell! Thef@tHatibn OF hebe alkalp lfsahSHiBmove some
sul f onat es %ngSt apur. SAS 30; darient Corporation,

acigig gpmpopents R the cxude feaddo redycethe TANTL thg emde fgedao

S . e | . ‘
0. SR bl 6 B 1o Uit coAHY i dontpcting zone
103():h uMixing limcédontidﬁﬁgltzeﬂc }( 2 mdj\;\?é buﬁiemamumgibgz%bphrhtg?n of the catalyst
mc ., ukee, sconsin, U oS A and/ or,
frofighp 68 feRAaEst FKture. %&ﬁ@ﬂ?_e@@dﬁﬁ?qt&i%l“aéﬁagl?ompf the

cataglgn ¥y bdtemdbed ﬁoﬁ?&ﬁﬁéﬁné%ﬂﬂ#l@, 308 '@rfrrée é(:) diments, such

ui't 108 and conduit 1 n sone I ments,
catalystyis regeperatddiand t68sednyin dentain einpodinients, fash catalgstirbay be added . .

cont acti.n 10 Recycl e conduit 106 may i ncl ude
to PR A0k ({8 The traShIRIoRSRr r of  val ve 130 may

- al | BVsoRle rEBSHmBRROhE cRide Fedi AMa/IFRiBHEE of EXAe CRAGMY the

. 108 to_be recycled to conduit 104 35 WD 2005/ 066302 .
inorzamjc sBltGetal G Blingodusad inde thementasting gonemsanromisipn, - Theremulsion

. ‘ . t - .

ma $BGFLeARA Y oeiRRE SR T b SRy ush A3 e d e

feetvgindadtalt nhigtbe oo ehetsbdirnents, acstatiBfer ivadded td tetenndsion. The
zone 102. In certain enbodinments, recycle conduit 106

emplgipngpayremadn stable dorat leastygdays; ghleash A days oy al lgest 7days.
Tyfeiy! # ediBY¥ioR ?n#‘a-gﬁg%l%ﬁafb?ﬂfd} ah cfagQ Wotcﬁﬁggc}a%%,eq{? o3f5days.

cont’adcting zone [ hat "a corist an
Susifactpnt<linclude Hsat arendcd dimited ta,argariis polyedrbtiailicedids|(Besnrz010;

MR e ety e S Chad oS Shoa Carifta ShE 0 2

dicAb¥ LI BP heili§BIACID 956 a0t ddWetP18 S%»_Q&al@?l‘ro@lﬁpt Giéotup),

monitored” usi ng standard | nstrunentation.” Gas I nl

petyodaum ulfonatep (Hostapur B AD3 G| Clasient AWdporaisen, Ethatlhie, North Carolina,

USRI BB B e GrhE: DBRD SR, SRy LBl U3, o
miztires EHEReoETBEMI IERA ifeludd, Hat e Mot limPted to, }liéhﬂ&)éaﬂﬁnéléﬂlﬂrich

to allow addition of steamto contacting zone 102. In
Cheseiceldi o Mibvowikes Wisconsin, Ahbdeband/ertmennsthagolaminedu€ eBaker;

Ny .0 ng, 102 t hrough steaminlet port 114.
Ph1411ﬁ%§18%90ﬁéﬁ?8§9ﬁ9¢$5).at | east a portion of the total
pr oRletsicled donBGi® 106 fidy @8upla Refiduill T03Mndohast 1M HGBMhe

102. I'n certain enbodi nents, the total product is
embdimerisdeatsle egngpit 106 may directly enter and/or exit contacting zone 102.

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

allow at least a portion of the material from conduit 108 to be recycled to conduit 104
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15 and/or a vapor containing small anmounts of |iquids

and solids fromthe top of contacting zone 102. The
WRBRE/066301 r ansported to separation zone 116 Vi BeT/us2004/042120

conduit 108. The ralio of a ;hydrogen source to crude
anflioe dontactingzoae 1 029 v somee ddifodimenntsy a ¢cdrelepsing vuit majy betpositioned

in S OB B L 5 ER Pl 30 b hrleSed B Fcyoted to
cof@BERLEdned 020 M€ cdifidn elnBoSRERIsSrEROEE KBAdS 106 Ray BPAgas recycle
produced fromthe top of 20 contacting zone 102

linen Elaydeentend vhlygs 1 1Qasl HH0Amay betused soseontrod flgwamend drom

east 0. a of at . least 0.97. ar of crude .
cobfBBin 70n8 192 38 13 Bhmstan® Flomp® of oG Lot zone is
mﬁﬂf@ﬁﬂﬂﬂ_ﬁ{lﬁcﬁm é]hbodim%_ﬁ@,f a ﬂﬂﬁféhﬁ@l@y {dleRd Vslume @aﬁgﬁa of liquid can be

contacting zone 102 includes from0.8-0.99 grans,

ntgined imthe gortasting zeneude. gy velume ofdsedgn apnta@ﬁn&mgbz may be

it BB RS T 12 o o

additioh af the'lydpsgeaadarce Ahdosadditinab gabes to the efudeafedd assthe crude feed
y include resjidual crude feed and/or, coke.

|
enteEqniRetiB 2aRs 102 19,some empagirerts Stegth alet B 144y deeied t
allb® A0 ITh P Ste Utﬁ%oﬂfa%ﬂ%oneﬂﬁé. ﬂ?@&% %Bgd)glﬁ:{egﬁgéﬁ Shueous

separation techni ques. € crude” pr
streazp & iatroduced into cohthbtivgnzbrerit02 ikroogh steamrinldtipart i BEei ver

119 _vi it 118. Th [ ti d duct . 30
ey BB S8F ERBPATIESES. ot 5 AEOTAn Wb el drodiobiemipdesd es vapor
froel B&iRadiin@eat 102CHI MPrainlchthd@iMents MBS HAR Pr6®ceis fBihRed as vapor

0] peI I nes, one or nore stor age _UnItS, _one or nore .
ang/ona ypparicaniaining smoald emoynts of bauits aad sodids fronethedép of gontacting

20 {52, o B Ao B Frnsp ot SRl 108 1 6 Pip SSHARY By o e raio of a
‘hy8telighh Stircédio dreddiaBe in ti:cﬁltécltiﬂ? g@ﬂh}lﬁ 1 @andyét thé PREsure in the contacting -

. processing units (for exanp or use in a fuel cell
zops may by changed & enivo) the vaper amgidonliguidplerse pesiyeed from the top of

coffgeir 3 10 f o Bibedifach @6 viber ooy RO A3 16906
contactiigdona G2 duclidey at Rastids plamscatietst pRoptarms, arteasto®9 grams, or at
teas 3 GRTRATGPOdR PSR PEY AT R R G- rf oo FRPSBFRS, the

. | T . i
va]?t?@‘gécﬁfcb@ fbm thE ftgpe %ﬁcvgﬁﬁhﬁ SotePIU23RL A& ﬁé(rﬁt()g%’ﬂ).]ﬁ?griiugé, or 0.9-

I ng crude one or nore 5. catalyst
0.98rgrains ef erutle paddupt med gedm dfietnderfogdbe a liquid, or a

 ent oo Bt B By ot Bisoiiagire |07 & iEbroduct of

thetdbRRRII AR Protesst me%bﬁéﬁaﬂdﬁﬁdlsé@gatﬁ?ﬁi HBHint @B résitfial Erudle feed
feed supply. Conduit 104 may include gas inlet port

and/epcoken sone enmbodi ments, gas inlet port 112 may

dir nt.er. ntacting zo 102, | rtai n

errn 1< it TR e 0G0 4R P ey prodc
and fasasldiihg standird sEiraioRasiindquee N TAE tihide pEsdnet @i segdi@ion unit

crude feed may be contacted with the catalyst in

116 apd enters sndedaiedupy pecgiyept hvie eorduibt 1. Thegatiting ¢mde product

ma§ S0 TR oA S g, AR Bl ABleior 119 may
inchaletone ot Rpre pipelidds? one’or rﬂbﬁétswr%et its, orCoriaes ortation

total product and/or solids and/or unreacted crude
vessels.prepmbinatiops theeaofn ip sosmecembrpliments dhe spparajed gas{forsxample,

hyd886h, Larbol nbrb R U drbd P& oxidl, A%Esen 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
WwWoerdsoes30f the m xture in the conduit to be copgdenseshiod212o0

and reglzcl ed. to contacting zone 102 for further
andfoprasyeled tp contactingtzane 102rvis ¢onduit £20. rlocpuiia enthediments, entrained

so P iR i BB b gD OB RSLE B

septionahehodd @or émm@tmﬁatmhgvaemﬁﬁxﬁ&%ﬂ, Br RAM e LParation).
zone_124, at least a portion of the crude product may

be Séfea? dewigrts copgsiingeystemn b2 for baaling ande fed gdthxmpsy more

e S HLAB0 S i g A5 s o

. sojids0 dihetcrude fogd aiagRatr domadting 2609 A02viawondiie thhi Bilme

for exanple, centrifugation, filtratiaqn, decantation
emf\?@ﬁﬁ% thegruderferd iy recerve frem the,emde Eedsupplyx Sopdeit 194 may

) : . o |
indHREYRFAIE b0} 15 Ul e 6 MideooANdohaf @RAly enter
conter[qt:)ﬁa:fj@zond 1020in t‘.elh't:nin e:hhbdimen@mtéan; imetgontcl 14 may b%l used to allow
(0] nts, at eas,t a orti (0] e ot a prodaduc .
addition of HE&F‘?&E&W%E%E Oédofgrscn@te&a?ﬁ lpax%a coptagted with the

catalysSAER: Eﬂ?ﬁ’é’k%@m?&@g@ﬁ 8R4l AR skde éﬂfﬁ’odiﬂnents, conduit

conduitn126. The rec portion may, for exanple
106 allewsrit Inastl aottion dfche total @rdduettodedeeyriad to contaciing rome 102. A

R b TGS e et B T
coft@étir Zbne 102 dhdemvess sepBtiG 238 128 QElsdndiRN 08 EIn some

transported to the crude product receiver. In sone
Arendengiagupitanaybepnsiiongd (fovexampledn sordnit106) to allow

B R o R o cing 1

zotm}Oker fintea paiceshinyt | IaGeRiiaRAdodingasd, récyuledosSEal @6 manbe a
techni ques, for exanple, spardi n&a 37 . WD 2005/ 066302

gapresyqleshing slnpsemexmb tarfendwh H0%may includes it feysemoving
paftieftyd HonPlhe (5131 SR@RcteM0Odi ment's, the separated gas is
transporteé to other processing units (for exanple,
f or Iusaparation zboe ! 24; at leasta ulidnof the cae pyodupt may be separated

froff e cptR] 1Bt SBI0E CHHEt Jh RBPRARS IS B ich e ralppaduct includes
solel¥DRE isHRAY 19ay BE BYaddtPRomth&otdl %?cﬁfucﬁu:ﬁ?e $thiRr®bolf separation

crude feed is performed before'the cr feed enters
techpiguesdiforsainple, zontaifugati®, filtritiona devahtatian, membraan separation).

sof PSR M Bl SRR of 5B S bEe i some
emboditrfits] & fotionloTthel RePR AémiratedPbaChE Etﬂalgwd@m fcbme
emgs,hpwn in FIGS 1 and 2). The crude feed enters
ediments: gricasbapontdR afithe totah praductiavg/orisplidsipay be resycled to
corfdaits Ol%ﬂg/oﬁtinlsgﬁgtenﬁgagnd&% i gc{ﬁ{a%ginéggmﬁfdﬁdﬂafc&?ﬂﬁf 126. The
separ at ed Uusi ng standard séparation-fechniques to

recpelod potiod m®e farexueple; bl dembiaediwithdhéwyrdde ferd bad snted behntacting
separated crude feed, in sonme enbodi nents, |ncludes a
zong WP fprefustherpriopevsiig: Jhgicrudeprosiict may ex separation zone 124 via
.Stk Dyt | : : I y [
corfR 28 G bmBb AR ok sHdpnfbogt B B sortheef o e bruce
prodeaytce?@d. C.  Typically, the separated crude feed
inc{udes a mxture of components with_a bqiling range

n 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

wo esbs08d3b2 separation zone 132 via conduit 134 peTRR2004/042120
;transported to other processing units, treatnent

mémbrahé¢ sdpemtios,iandpyesstmaeductiors In someembodimientspthe separated gas is

i obecRbinkai Lt Selhothr e F Bkl Bemgecovery
plE SOBEP phXQsath Subiay) eye:amﬁiﬁg%&%hd?&eéﬁl b d)6F reBYQEERPBE chitacting

formthe crude product, Ich éxits cohtacting
zoggstem 130 via conduit 138. In sone enbodi nents, the

et 18 DB EBFP B Re a8 o ikt 8 Ror T of R e it pcformed
befote HRrsR Bedents th ddnicBRl zbhBITNS is & Eé]ﬂ:ﬁ:laﬁ:i@%?an ERibodiment

exanpl e, the crude product may be conbined with a

of a sepasatinmong irconbinstionowith aicontestingsysteny. cByntactinglsystan 130 may -

i e oduct having a Vi scos) t hat. |
beis oo BeE0h DR PRyt Bl AN B RICS mdy. e
crudefeabsdritets edpatation Zoti€l €32 Jiaohdsit!l 04. 8 sbpREGTzone 13d Uit least a
be suitable for transportation and/or treatnent.

pog% of thg qude fred isneppratedrustng standatg seperation teghniques to produce a

o508 B34 Aanh BLERELAGHY o0 A4V RIS kO cppgents

inoddes han ixtuul 3e81 ef@nqﬂjmd fits vﬁ'g{ 4 B(()ji_h'ﬁgl temgh m%%mfmgfma%mm °C, at
condu and enters endj.ng zone, 140.. In endi ng

le ‘lréorimon%& embodiments abqiling ragge flwgﬁ&wga@f-sﬂsﬂs}@fig C.

TybRal{PThd @qﬁ% Jc?)‘u&n%e@ inclTRfe§ a MiREES SF comlichei® wild boiling range

.exanr_pl e, carbon stream produce rom separation
distribusion betwesn 1 80-160Q18E, ¥20e206 °Copr 2RRRENY., The hydrdearbans
tures thereof nded

" TRl o e Brol s SEpeie e 42 ALBIMOE A qhts Biratsported to

oth¥k PfoeERmghhas afdatmet Fadiiids) ShFaRe fadliiti®CSd donblh&ions thereof.
bl endi ng zone 140 or upstream of the bl endi ng zone via

c ondhiilgashaportion gfthesepryaed opws deedrgiis SgROBINGORE 282 and enters

coff i dd OB korkin 26 % B elrheB brodfed | R e AR produc

whigheaxiith ico@théting Sy stomel3ioiiig cgriduitues. speci ficati ons
include, but are not |imted to, a range of or_ a
|1 mi% Scte pbodimeniscthe o praustererued T o uslerfaed biany
r - - ] o
el 8 Hefthis Y10 BB b bl oy SR Ar e Yo the
crude fedn¥or enamfilerghe sruderptddantahay be genbined eithduorideghdvires a

.Lontactin rocess usin h at gl yst., For .exanpl e,
aitfey Sie0mEhereh teoMRg Hog PlsBosrbpronuddeving 3 gqoptty that is between
theVBIcOSRPHS the E_lfﬂl@e b%%tei:ﬁ%@lﬁfsg@sﬁgg'of RYerfs é“resnéliéing blended

t
di ssol'ved salts, for exanple, tassi um hydr oxi
proftiet mascheswitable fert transportation apd/ot tredimeat! Wi t h addi ti onal

e oA S BT e 0
and d¥@itactih§ SRS Y3OF I degtalil éiﬂlﬁ)dh%@l‘i’ts,édggﬁgﬂ 8ortiBE of ﬂiéd,@grc}g roduct

feed/methanol m xture to at nost _may reduce )
exigreontagting gygient bibvia gondiisl 18eand entersblendisg zene140. In blending

worg OB e SRR e ey R SSRBAL R gHRP b Rocess
streairslifo? eRhBpie] NByEOREbon L aky pHE8udel Fbne SpafHioBEBhEbE ABre

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
WU 2i€0é3er. The separated crude feed enters copgpgibdddiodzizo
system 130 through conduit 136. The crude product
mixing system misydie lncptal/mt e medrIlemding eoreck40. (Thertdéntgd prastuet may
40 t.ar ou onduwi t .138., I n.bl endi zone .14Q, .other
mef petitic DLt frecilisnitio, SramES PRTCFDhec B0y Thefie it are not
lim#éd ta} ra@m%’ﬁ‘di‘%qirﬂﬁ bPAPD %‘a@fty‘ GRART Pidissity! & dogibations thereof,
bl ended product. The Bl ended product exits bl endin
The bleadetigroduct exisnblending 2ane Fixyia gonduitl 4ch dedranspasted and/or
nmul tiple contacting system 146. Contacting system 100
PIOPEH®wn in FIG 1) may be positioned before contacting
SY ShifébndeEnbddiments AhétBART i £ gerRFRQTIITRIY the bHiRtadtitfpl prb€RS using

of the contacting systens can be reversed. Contacting
the ggialysin Farsxample, bpkregemandyostpminenesdde mezreact tor form methanol.

' 48 . ' 3 .
TnEREA7S DRt ) A58 A, PSR gyt
Therecaversdithetiaatbhay POE@abined sathtadditivhal ofsde febd & form a crude

transition netal sulfide catalyst, conmerci al

feed/meshapel mixtyre. (Fombiniag methanebpith theerude feed terdsdo daweatae
visé:o%pk%?ttﬁ J/REE ek ng‘lthé‘m%t‘aﬁ‘i‘ééd?mét%n&%#@%&%%E §60 °C
W a y rce n e

rogen sou e presence o

may ratuge MAN efithe coafledbedsto léss thanotluce the total product.
in sonme

IR A At 1 iy b i
co g S9ataGh 'c&ﬂbﬁ\ﬁﬁ&?ﬁtﬁ%%léﬂ&%ﬂﬂogy Tthe tHlitte fdéifenters se;%aration

hydr ogen generat e rom cont ac the i1norganic sal
zoned 32l thmghvconduitid4c (Thd enfdeddedin sepreated esiprevioasiyyd¢saibed to

LS X R TSR ST TR P SIS O W S e

. thréightcdathin 936 Y Phesudd Srotlit@axas Bélﬁﬁéﬂﬂ%@bg%ﬁt@@ah@(%nw@blending

conduit 150. 39 WD 2005/ 066302 PCT/ US2004/ 042120 |n
zongrl 48| thisgla cendsifddi de blendingzang &y othes @rappsy wigam ang(or crudes
. . / ;
R RAN S209 oL ol GRL S B AE ol EGHL ihte
produdio dhebidnded producaixits blehylimigeond 440 wiaycohduinlphart of

confacting system 100 such that the g rated .
hy dfﬁzy Sﬁlségﬁn%icﬁﬁﬁlﬂypkﬂeﬁﬁa%‘?ﬂ systenh 3‘?@ ﬁ?rgmtm@msm 100

: _ ‘ . <
(DGFBLERICN i Aeiiicd forblh AR IBERAATE 1o Ty YER
embodimenttltetpashiens ofitie comtactimtysteinmsgan ba tacriedg Coptcting system

o} SRS R O LR S By e

catdlPfls. CTHEEAISQn %ﬂtﬁbtﬁ'xg JySaml 148 M8y bé AMadfitidfi® inorganic salt
agenerat ed hydrogen an the catal’yst produces a
cat

ysiothe transitien metadi salfide satalyst, sommersidiwataiysts, or mixjures thereof.

t ot al duct. 10 Th t It t act i 1.
Tl 3 Bt soptetting TR 30U SiarRbpl aPEEATE colBe B A
hydréien dolfde ¥hl 6 preRhacsf the ity sdnfdTSalt ey 2Ed produceZiBd &stal product.

separation ‘zones, and/or blending zones, as shown in

Thertptabproduet ingladesleydregeataad, intsomsrenghoditneris, & aredegproduct. The

totef pRENELGRE 2 bRl s SRHOBT i SREHATE G nbArdHEy aqperated
froth RenBELsahé BREzHRYsakRatORs WilBtRslcraide feelIngay 8 ustd as a hydrogen

transportation and/or for use in a refi ner%/ 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.

39



10

15 .

20

25

30

In sonme enbodi nents, the crude product and/or the
bl ended product are transported to a refinery and/or

wo tsosakeyent facility. The crude product and/ or pERis2004/042120
bl ended product may be processed to produce

conﬁnanahﬂmﬂm@ﬂﬂmﬂnmsmnmmhgmnmnnthphbgm1mmybasqmnamdandkm
ti f uel i C or chenpj cals. Proces in
e anddbe Gerisharied o SAPSInE TSR A BA SPRAP S TR e
erde&infdh%d Both& st@ﬁdl/t@%rm&%‘ syl ﬁ&i’t Bf ng%ysﬂélﬁcmg Quch that the
one or nore dis [ate fractions. In so

geuarigod hydnogen ﬂom ducaﬂyefrqm oduntacting systepyt E{btectoptacting system 148.

in {0 Shbelipnt rebororam it BoRrpfetog Pyt j0% diroty
nuﬁd:‘d)ﬁﬁhlﬂﬁmrﬁde ﬂ:bd@ﬁt‘éhn@c&ﬁatﬂh@@?steﬁtlmﬁ 0.03 grans,
or at nost arams of coke per gram of total

pr oduiéeond méefqe |enteéqm@ncﬁagsxstem 48 wirecanduig |1 53+ buentacting

L i

ther@alyso ptodaieessd prodadt. Qh@isrc@lna:nis, in¥bmeRpibodirbehts) Rildtal foduct.
nost. 0. 01 granms, at nost 005 grans, or at nost 0.003

Thapamwwmé&ketaﬁ&gsymb%‘eaa uitgh¥euct . In certain

emb I, t

"B bFE Srbbdinefils! € Syl e IncfiiR foiAine SORLAY cohihofing
zotﬁb:%@élgﬁoﬁ)to@samxvordﬂelﬂu@)&n' SS,QQSh@ngTm‘BF]]ﬁB 1¢5, amay b2docated at

of crude product, qQr js noj de able. In _certain

or FOKERRRIHA B %Pﬁf@w@dféat@r%ffaﬁ AR FI6 Fredn Al at

0, h 0/

prosils RS gh 3081k SRRy, 500l 1088 Sy Sl Bied B Siable for
trampenatlomarsiéordbemsddianﬁnmptdwesscrude product has a

cr o bRt B Frude ara et Brdran poaned Brodtct aps
trafbpOfied foPdFefindsy Aot AARLRRGS GilRGT THS 2R/ lz%rﬁikt?%d/ @J the blended

nmost 0.03 grans, at nost 0.01 grams, or at nost

. progpetrgaybe pocassed spmre@lqewommeécmbmgé@ctp mwhmﬂ:rana@rdah@wfuel

0

being ST ubflogtes, o ShaliEats, piddsii oy il Wesiile andror,
fra¢tionahyrdiseitingcthérenitls prodaet dndloa Ibldmﬂedi peddutinelpust@e one or more
d&i n n-%l%?densijgl e gas ‘he non- 5-_condensabl e gas

st Eartins, e parme smbediments, 16 crideraTo it ibe bleagiskproduct, and/or

0% B, , hydrogen, carbon

the?r)‘gggig%g elms a%gm%%égﬁ Jr%gé:ar ons that are not

c ondbatddd [peodhtct BERdeyin some mnhocﬁnieh’s; atofiost 0r05qamsiah most 0.03

enbod&nen{g 1h dro n as, car hgn |deI car hon

grair oAt st B0 R dgel BRuge If GAephodiments,
the %thpprbb{u& WW&nﬁiﬂﬁ&%’f’ Bkd FththE' teoltY S R @E@Qﬂaﬁle} Ot some

h the inorganic salt catalyst. Typically, under
embqumﬁ@fdythaml@e@mdmt mey includewt most @5 grama‘ atmpitd03 grams at
ratio

mofH ks 6% B R, Rt o 0p e R koot ot of erude

prodmcﬂx M&ﬂ&tﬂeﬁﬁdﬁnﬁﬁﬁoﬁ% @RI roduet Bls 4 @sleoftedt indirange from
r at least O.7. In some embodi ments, a

0
abol’fé pé@ Oroét 0806@1-9#5)@ geprie D08 Y- Ot gravas nan b0 1@ 003 granisper gram
eis in arange fromO0.3-1.0,
of%&%e%ég&q &qéggp%qeg%ﬁfhe ability 15 to generate carboh
rm NigvdeetRinEnsBoiaeits, ahd frul ©paifidias dh MCHohRnSthbiks BPiost

be beneficial to
90%, at most 80%, at most 50%, at most 30%, or at most 10% of the MCR content of the

crude feed. In some embodiments, the crude product has a negligible MCR content. In

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

200606630 0xi de may be used as a reducing agenkgig.)iljsmmmuuo

trg&@g hydr ocarbon formations or used in ot
at mo, gamnis; grnest Hi) grams, 05 gbmost b grams ot MERIY ypically, the

o R s trorh Orb b 3 0 P4 B, A AROB R0 5 s o ol B g0
granasnofeMRsper ightnh bberulepysiaet. - 10 C and 538 T. The

m'ﬁlgre rr%)é I ncl ude hydr ocarbons that have carbon
nunbFUns frobodimens, the dotal product includes nehscondensalsly gas. The non-

o e T oo O SR PR 1 bl i, B,

hydrogen suifide] hpdiGge carbonanhpmsdemisthans, otk HyaRPaboR9 &t are not
or 0.005-0.01 grans of

COO 8%{%;a 0. 003-0.1 grans,
HlsPsle SePr 4 PixuEt theseobs hydrocarbons. In sone
enbadidm | BRemal j r ive to
n- paraffi n%nba(%mgﬂﬁ’e% at)éé?l ﬁqlg ’%aﬁoﬁgjg&ﬁng%tcglib.%é,m%‘foxﬁﬂ‘fsf’r

combinations thaveef cin Ge fotmediinisitd b§ comthctrofsteath shd it & droBarbons

witl e inbliaSiEh, ftale £ YSCalls s Highpodmaeile combopspmeler rato
of darbsm AN LafbonCiOAAL 151 07 Rindlai3fo Bt the cHiiated cabon

paraffins may include iso-paraffins an
mopoxiae orthe genergied rarbew divxide oxionerenshodiments,ds at lepst Ochy @t least

d roduc i ncl ude o) efjns and/or '
05884 Mo 6 Wb O B0 s o pononice
to thogemdraited exrbatediopide dHarandd B6M0.3-2100 bl4es!of &A1 —?I,SﬁSThe ability

formatiqn, The olefins include a m xture of ole

to gRpeTRte sarhon menexideeferantiplly: t qarborphiaxidk éd sibismpy e Beneficial to
O RO Mhcalb i 0B 4 5 R of e RGeS ool the

enbodi nent s,

- genprgtegrogehioamarivaivlet thay bé adednis a@edritlg Apentlih tBYing Igyd:ocarbon
v a

fon%Oth/ 066302 PCT/ US2004/ 042120 the crude feed .
P8 Pr ByedJn ot pragesseydor grample, SERgas PPBESseRn some
entiadbme Binbodiiileis ' u roduct .

is greater t0 han t.ﬁg&egtlgg?? %gg%tﬁ#?ﬁ@ugwﬁ %rgnclrggﬁgwﬁuedé& mixture
of cppaundsdbat bavers beilingwartge Hidbytiontbetwern -500C aad 5893C. The

: I t 250. l.n. certai.n enbodi ments, the
mﬁ’%’ﬁ&@é‘%@%ﬁ%ﬁ‘iﬁfs@“ﬁ Shat f‘ﬁ\f GAEbRpEmbkers o range frgm 1 to 4. The
mixtieé weg incheteodin 0.018VES 2fansy, 65008, Ngr 6,000

£ 0m 0. 00001-0 1 rams, 0. bggg-mof.zgis%fgg’rgrn%O%P'@%%“"’fc“
hydggcarbons ges g oF sysbrmigturm dhe By Hydrosarbomsmbypirichgledrom 0.001-

or porigam ohe| oo rom 0

08 Gk, 0100781 aenty 010030 P Brakl o s BPLERR oy et

hydioc@bany riameme embatlirh@as iscOpddffing hdPro@iced k@B Ob L pdStHins at
N

rr gram of crude product may be produced. In cert
a Wl SRS St HAnest d dea e, Ahaost( Bynt 033003, o most
0.1. 9h 38®ain @mPBdintin g : rams of al ph .
"ol efins mgrg gr a?rsf %@%&;a&g@é %I(r%gg%‘%ﬁ%e %?lﬁ&éeztf’tné?ﬂagms af'a weight
ratloenﬂ@mgcéfnm 0.00661-1ty Or060 1R 08 0,001 40. B "Died periffink dRFAnclude
en 20-400 C have an al pha ol efins

is“'pgl%fﬁ%%‘é%%u éﬂﬁpq@%ﬁé@. from 0.0001-0.08 grans, 0.001-0.05

o il e MR ol UL B9 i
and/grrpagafties rbtio oremheunts thet 4y dotRaciilp Fowdd 8 ctudd@ipkddifed
and/érargt%?teg Ifr%}nr a Po%fl{aggn.b’?‘hé,\glggns include a mixture of olefins with a terminal
double bond (“alpha olefins™) and olefins with internal double bonds. In certain
embodiments, the olefin content of the crude product is greater than the olefin content of
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20- 204 C havea weight ratio~of al pha olefins to

i nternal double bond olefins of at least 0.7, at
we2005/065382 at | east 0.9, at least 1.0, at. Iea;,b.rﬂus%omum
or at least 1.5. In sone enmbodi nents, the

the\srade feed byracfactor of 2 lgoﬁﬂl,i 169, omgaslﬁmﬁl rInllmuEecumbimam the
- .rat t
ol Epfeaf b ritelTiihctisctrage i i i conten b e orude food by

fadloBoffat idsO1,800, 0 mbs2500, 20mAstavb bt at st 95(?.“ al pha
e

olefins to internal double bond ol efins of the crudes
and Ig g¢rain embpdimrestsuthedydocarhoins sithya builimpsing® distribiiien

i L e W S g I

- 0.05agraink toatO) 1-0104 @EIMESEP igfifin OF hychﬁcaxséﬂs%vﬁfg@wm$ Qm]ge
0 a

rgial products. In sone enbodi nents, contac

dis%i mmnﬂ%éaaﬂﬂebﬁ“@eﬂﬁﬂr%)@gﬁ-sour ce in the 25 presence
f ' i | I hyd
o s ESAeee 81T P S £
graptseof alphal dlefinsipengam of @hdesrodiétandy Beprod@ded! 1A Sedhdi ©

S an trans doubl e bonds. A weight ratio of |inear
emBodipents, thercride ipdict BasFemibf-0.5 eramms 810014 2 prams, or 0.01-0.1

st ' | ' t . 1.0
it d it e B S0 19 bSO
hydspedrbensawitivs boiling ranigeidistributionctetbten 200460:°C bavd sdpha olefins
e e 5450 B30 o . St e
graffdidesattons F\Hﬂkré’&ﬁﬁﬁ?ﬁﬁég ai/strﬂﬁmgg l?;gfaﬁéeggﬁfmg’%

distribution in a range between ave a
n- pHY 9019 embagimentatthohydrocarbarss with 4 bgilimgeanget disteibstion between

20308 0S50 5 e B S o

0.7y atrigat 0854t1e43t10.004 leadt .0[ av16mst DAL BEANexP1400n Somd Bfbodiments,
theg-gara fins content of such 42 WD 2005/ 066302

oeRPEBY Vit 2 Podingrgrgeskisiributien beween2@304C have a weight ratio

r BsterndBY, ge. from 0, 001-

of 1639%5&& ans, or &&@.@%’%&%ﬁ@% %%ég}r@o{g#'ﬁgﬁpé’ or 1-2.
A veigh riticofdphabreinshto istemalvdoubié bomd 16fisd of théBrudes and

'SO'P raffins to.tlie n-&arafflns of at nmost 1.5, at
comper H?szi’,‘i“%‘f? 15 fyRically gt most Oegy sTheppbilityde progucersa incpeased amount
f AlpHANl4E Gt ' e
of aRHOTDILALS 10 oRAng Wil lIe b dHifily ALARAG MiBerslol ot he
crudesprpeieat delcaromisesial praducnge from 0. 001- 0.9 grans,

0. G1- 0.1-Q.5 f d
o e P8 TEem hodagt ol e etiea Bith adivaresdn ebimman the
preseatcadf AN ihdohic GAID Eaﬁﬂ&sﬂﬁaﬁ%roﬁ“é@é hyd?04bas Vé E@ﬂ?{% rdtlge

. nost 10% at_ nbst 5% or ‘at nost 3% of a N
disted pianhetween20e204:3G thet inelade linparcdefingi The fineaki otefinschave cis and

ook B S Gl 5 A AR S i
olefms veith ¢ipdduble Borkd3iSatahe®® At mbbt M0, feR at hdsCEAL B Eortaj

bea‘bodi ments, the crude product has, per gram of crude
embgdigagits, theweighfratio nf lingar elefins vathttrans daublabgads todinedr olefins

. 7 2
with 3 dodHle Bhds s 1 ASate BRAT00t1 5 0911 GFEN04, 2 1,
s olfie cartdin einbedifents] mﬁirséaﬂﬂﬁmﬂfaom@bdﬂm%ﬁnngsﬁfbuabn ina
st 90% at nmost 50% 15 or at npst % of the TAN
fangsng’e?’#@n [?3’6 fehye aprparatfing goptenicnfat leasty0.1 gramseattleash 0.15

grams, at least .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 enbodi nents, TAN

vmzcdsmsmmde product may be in a range from 0. @@F/is2004/0421
0.5,,0.0 1. to 0.2, or 0.05to0 0.1. 1 1In certain 2

hydrasathonses gram ef W@rm:wmmwgmgmawmumms 0.1-0.8

eés? %9 %ﬁlﬁgr ﬂ{ 5g’an r%&%ﬁ%ﬁ ggg @&8&:5% ll?rvﬁ 3é” eight ratio of

thé megharaffins tbethta alparAhoef saidss 1.5 mE&avd, by mkt L. @eat most 0.8, or
crud(?é oduct is between 13-50, 15-30, or 16-

5 Ahie-paraffins contenbinguel hxdroparbons, ﬂmraparafﬁns content of

588 ek 8l o TS g T3 o 910 s

or §riu@é giamsiper gram2f cagletppoducenbodi ment's, the crude
product has_.a_ total heteroatgns_content of at |east

10940 §pme cmbodinesds, thecrade predugt hanadetal Nik/Resoatent of at most
9096 LEMBS SVIB, a‘i AYse M%Pét 1}1&6}? 567 Ypg: 1£8§% prw&ontﬁnt of the

product may have Cont ent
CrtldgsfcedY Ocedninzmbodivaénts; Bé abdepmduttinciodsst patgrah of itde

feedq()@(ﬂe sulf r copt t; of the crude pr _gluct
B B Y SENSOT FHEEstol %30 ¢ gewrs of
NlN/F §DE] c&taﬂpﬁngé(ﬁﬂi‘énts %8 gﬂﬁﬁe roﬂﬂ?h%og&r %Dgﬁ of %ﬁglg‘%%duct, a

004 grans, at nost 0.
totglrl‘élﬁ’é e qontest tramngefmmou xréat’ gransie Scx L0 gpumnglBiat]1 0 @gams to 2

ar .o s a sulfur content in a range
x@réﬁi&5?@68fgﬁ aﬁ’?é?rg glr"'o%‘a %.0.01 grans. In certain

enbidsomatmboditent tdenifeqaodict ARYa APt Rdst 9®%at most 50%,

content of at nmost 90% or at npbst 80% of a nltrogen

or atapest A P%00f the LAY ofithe calg feer Thei cwd;g@ndm maynin eetainhe
emﬁg’dﬁ%n?soﬂﬂe%%fp (?HS{Z %%‘(ogﬁl%é tmcf%g %gﬂéjsé b*gﬁs In some

per gram of crude
emh@dlmn:ats DANUSS the bﬂﬂa ,prcﬁﬂUcﬂhayfbs in HrHgd fVHAOBO1 100.500781 0 0.2,
or p‘gg%@ nts, the crude product has, per gram of crude

(g a'ni trogen cont ent marangefrom !

0. OB erRirQRbAHiHR e A@I%g;i'm? A% i Poduct is f 188 F0v

enbodi nents, the cr per® gram o
hlgbqtro atleast Sﬂ%dngh@, @Eat(beaZt % drighenthad tROADT gx‘évgy efthe @fude feed.

Tn QHEEG et hE1 Ghviky e 8 e BTk behlenda™Sn, 1590 or 16-

20.1.4. In sone enbodi ments, the H C of the crude
product is 80-120% or 90-110% of the H C of the crude
el some epabosiimextatihelcmde productias l/t@tabheterostocisiodatent of at most

B 35, A Sy A B .
certambmmmemb,ahe ufide loeodubtiiRra tofP Reidaidn® topfent Mﬂiﬂ%f‘l 0%, at
ocesa is. mnimal. The crude product includes

teast Ao RERRIGERADY of thepisd Referastarns papigss i the orads o

8”’813% Jgfrﬁgé n@x:odﬁ&q?ﬂ 8 %B%ﬂf&oﬂ%ér@ %g dlﬁ,ést S@]BA, LEasl: 70%, or at

most A% oufar subfus coiteit of thoirhdefed aThe sdiigtcbhient dfahe Bfud@product,
00.C or,; at nost 204 C at 15 0.101 MPa; at | east

pet graﬁb'itzﬁ?lg?@md&?t poag e 6t mott Q.82 eramsgatanest §:008 grams, at most 0.005
grathly, € 8RRf §00F gi¥nisNaBnost 0.003 grams, or at most 0.001 grams. In certain

embodiments, the crude product has, per gram of crude product, a sulfur content in a range
from 0.0001-0.02 grams or 0.005-0.01 grams.

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

90% or at most 80% of a nitrogen content of the crude feed. The nitrogen content of the
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boi ling range distribution between 200 C and 300 C at
0.101 MPa; at least .0.001 granms, ; or. from0.001.

WO 2005®6¢pans of hydrocarbons with a boiling ra
di stribution between 300 C and 400 C at O. 101%%3“182004’042120

cradeipradudtRes gram of eruge praductomaly et MoSOLLLOS gfinis, @A 0.003

sz eR M0 RO LRSI tors AbocmnlscthdSoideprodyi has, er grom of

credeyediwtd sitropdrecdiiteifl én RFRGE Honl @800 R61 giﬂagﬁ {
%noduct a napht ha conteng fromO. 000009 £o 60%%003
EMH001-0. 1 grans, or 0.001-0.05 grans. In certaln

S?g;lgiséﬁﬁg %ﬁr&gﬂ%ﬁ&%{ glggcﬁ:@tieg%gﬁi% S5 gf 4 é’qrgﬁlo 1ie pr%duct from
0. %rm.@cgrams; o8 0.00HR1 5 griishef hb@@)géﬁ TRSH/@ oﬁﬁle%lﬁ:%@pro@ﬁm may be at

grans of ol efi'ns

or at nost
m{i‘?iﬁr %tfm?rsgﬂm Emosiyed, @t mest bi.quaet moﬁtaL;A Imsazme Embodlﬁﬂnts the
0 ) 1-
T 8 g R R B B gt e
pdmpx ﬂmmc of the srude peodaonis 10013094 dFth BIPO b thetaSde feed. A
orflE prthRERA G o ot st ord HIC sbentes aumgakearmodor

mﬁipﬁbﬂogﬁmggé}pﬁttﬁ%});ot&gssq@ﬁm has a benzene content
a

that is non-detect of Th a range from1l x 10'7
gr abe epide produot mc@ﬁamm;bnnnt& With DraBps of Boiking pdidtsd In some

0;6 3
e @ nts (Hf cRferbrselfrtivies: i oot 00 6, @fharm 0003 do 0.5 grams

of Inalzauragtan® wittoa B@iﬁﬁé Pangk isdiFutioh WE &t IBB&%t"CtJ}%{ md&SA °C at
tively | ow benzené content may not requir
0. 1@@@@’%? t 185 @ Q0 grams, o dronn.A0 T kb A ignams sfhyaiaqﬁiaﬂibals RWEth a

SRR SR A U ot s,
2 or. ﬁrmrn@ Ctﬂdrtpﬁlfngams oﬁﬂy&i@c&@&ﬁ/ﬁﬁﬁﬁ 9311B§T&§§?£%6%{%%een 300

o BB Gt SIS o ki o oot
R R0E ol A S0 B L RSRSBRC 1 5811101 s

I et hyI 3- et
:;omemnmoﬂ;mertt&; izeccrade ﬂr,oﬂu&hhs | PR ob@ﬁa@gﬁduct a naphtha

S T L
embpdizens thé-cxﬁd@pfbdh@ttﬁa@ﬂaﬁ{ @dlﬁg ! E%gﬁg bg@%ﬁyq 03 grams of Jpphtba.

pentyl met hyl benzene;
In sprap smbediments, ﬂ@dpphmlhamttm@st ﬂleS@rams st rstst 0.0 tgedins, or at most

0.0 RBS DT DRER: pBORAR ] Fraphie ofRCenydl prodistfp gicerain

embkiﬂmmﬂs; ifiomn 0.9000M00.118 Erah< 04D .ol ln%@m\égt?fvffg% lanOS grams of olefins

ci al products and/ or sol d
per aﬁzpcbtj eprodurd. & samee pmbatiments,thel nagithabasd paggrimed naphtha, a
n d 10 content
e el L0 a8 B R B et o6 Phisneio Oidgams. o

nonocyc

certajn gmbothm:dm; thehmphthn Gbs Yb&ired cdifidd Sha? 'isol‘i’diﬁ&ete(ﬁable orina
ans, O. grans,

gnt ent fromq 001-0.2
ra“gs% gf ‘8’ Erpainl X 10e ammd x 1Y eraws tmiasc 105@a1gsémw'5
g;rani?sfttiqex mfbgu%né &% tsﬁmﬁy ﬁlgg?onﬁalla glgzt gfggngﬁt?&)ﬁézon eé'ed1 hazardous

gr ans, gramns,

to handleclthup a@mdetprmmtﬂmehasgmmn% bwdRnRIR Cdhient
snec éholxy ene content fromO. OOi'q Ig;rarrva ?Il!éyg&feqmre
P &i gy "0 01-0.05 grams. 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
par a- xyl ene content from 0.0010;09 grans, 0.005-0.08

VOO 2005066302 0. 001-0. 06 grans. '. An increase in E'Eﬁmszotmmm
aromatics content of naphtha tends to increase

m@mychumwmpmmldemamhnlm brard ast hm;ted)tn ‘veizene toluene,

r&w@m& Rl PirE e Sthe benasn, hetirg eyl bestenss 1-cthyl-
mzt Béhzbfd; 12 %ﬁ%ﬁt BhzeRs 1%&%@%13&19&1& "l‘finﬂhzl 3-propyl

tha port| on of the crudes. Crudes typical
e@%ﬁnéu 1-smethyl Zdupaﬂéaenmmezsthydrlal dmmjbylcbbnméaﬁl}eﬂl?ha 4-dimethyl

[ I d
ooBBRED 2R Sl AR e e B RIIEEIE s o s

o

. tetraneiey] lzﬁﬁzdnbetngiiﬁliﬁjopﬂeortﬁdlxﬂaﬁé Shbktin QP OSHRRES Of bérdiene,

crudeﬁgroduct i ncl udes naphtha that has an oct ane
toliefisp ertherkylgne, maeiaxybpe, pasa-sylene os mixgresthercohdvloneychiv

n apﬂw? %%’t'llsg@ %Jﬁg‘&gngé"?‘&sfﬁ“’g %}%B’%&I%HE’S So@f té'@fﬁyguall n
compnmemmm dredy prodidtpréduded aPderdtibéd asindypitdliHasaflefthanced

tics content in hydrocarbons having a boiling
"oﬁ‘t menocyslic ArpwAtighet ween 204 C and 500 C (tot al

ar om it EALSERRAR) fhelorkd® AN 1AL ob el eTnde producr e
toluénetdoatept fram (.@0140.B\grams,| 0050, IS%atﬁ, oi' 9@3;0 Ilgfémsiaﬁhe crude
the tota

Progigi s, oer EEgh 0L FRadP ARl o eit-Xhlspi porient fEpon D 00T b igrus,
00050569 §1a8, 4r0.058008%2%s. 7”1519{6 %1%9#& napﬁﬁeﬁgréﬂgﬁcﬁﬁ@pmdw

t ot al aTOITHtICS content |nt

an petherglene opntentdram Od)@lf(ekgranmSO‘fMﬁ DAOGROBSBAR01-0.05 grams. The
2004/ 042120 d t th
oruldé Bradigtiug, bet ot o PR Rl B SR conting oL A f0-00

gra@x) 0 905-01.08 gama,rtg-&)d(nomm@g%@_pl 0.5 granms, 0.0001-0.2 -

_grans,. or 0.001- grans per gram of total ker osene
' and ARdpsresss in ﬂWear@ma@%B qontsatief naphtha terds tg nmaéfs therastrae

o il Groa it BE bl plded o B Wiy amsejing

potgnfmhnf t}mrcrddasn(ﬁs@ih'xe@oient@ RAB mdhme§ B s ﬁﬂﬂlﬁﬂitéﬂ?m ) cal@ulated

R T

octéneznmﬁ%rsgﬁ’l g@ L 4IE6 %e east ﬁfg&(g%i gﬁgﬁ%e t@l?ls td’feliuce the

gram of cru uct,
reqmgnguta‘on a;ldil:w?.s gheame@e ﬁ&]mﬂ‘hnﬁ nyrrébes of 1rhe g@so@ﬂ:e.O Irilcertaln

e B et BB P R R ot s,
at 1gHsan®, a@feakﬁ@%ﬁﬁﬁeas't D0.S PYFicARR At B HeSunitae o Bk A3 a 1s ina

has, %ggramo kerosene an aromatics content
rang@ﬁ'gm@ é’ﬂaﬂﬁsor&@-%east O 3 grarrB or at |east O. 4

gra ne has

O opaSEbAbs SO0 IR e Aol PR s Bent i
hydiscarbdhs haltink aboilify rafge dis@Buler’b&wle GG addP5d(°C (total

certain enbodj rents, a freezing point of the kerosene

“naphifia gad B@PW”)@@Ia@ve Bteths\xmamoman@ﬁcomqnbm thg ot naphtha and
ken%é%ﬁé GE chﬂettggd g)pgktlggg& 59/, at B ?qﬁ‘%, Ctsleast Sb , O atel %8&%

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

Wideaosioes3ef t he crude product. Acrude product w
kergsene portion having a high density and l‘g’\ll’vfﬁlllfgzooumzuo

f r edB Porge smbadiments, ﬂ!glﬂemsm' et}dllaglhﬂmdﬂm!aabiaopolgmohmaﬁc
. t abl e properties of hj
coBbB ol inld sulee Eom (0N S B, BOBRPR' srims, or 0.001-0.1
e gran oS ovdleroRensimdpAe! has, per gram of crude
O rHbe rucR st s, Do Eramaerde probit aidis e s
ra t Jgg. pe r aran
ﬁo&@.ﬂ@@ﬁﬁ@'gﬁ??ﬁ&? o1 ohdi sl gromatic "
cont ent of° at I easp' g ?Eg%é‘m?: 3’?1(?%@9 (g_rgm,@!r%wg,xogll-o.z
graﬁ‘g}. lhasl:le@tm?n -of di g?gliéﬂg?i 25 arsgﬁngﬁcgg%gglntggﬁ?%?lﬁteéis ina
ranﬁﬁﬁ@@{)ﬁr“agn‘%_s1131t0g°'51aﬁ§,25i10:§:2)_ 8 grans, or 0.2-0.5
ra Bm i rude product, has er
gr alrgs%%nllégerlﬁde p?%%’&g% Eﬁ@g ng%%t %?{tgrg'ﬂ og cruds é’é"df"r"gﬁ* least
0.081 8GOS, Grogtabgve (1o Of7rgrams), 000F-0.5%r &8s 0.0000.1 LBihs of kerosene.

0.1:0, A . I tai nmbodi ts, the V
Tn QA SRLAAERS the Fde prosbchas o & 0910 gramsitsM01-0.3 grams of
kerfsefie OI9sontd &ffBodiMbnt, tA: Qg‘?rsr%{r??{sg?’ ﬁrgr%?ﬁeg‘é§e%ﬂUdeaé'pmaﬁcs

product. In certaln enbo

conigns of aifleasts0)2 grams,rab kst &3 gromms, enit least 0.4r@2a9e. [ &ain
- 9 ans .3-0.8 graps, or 0.5-0.6 grans. In

emthalindod o ?‘FFSE‘?D&?“%'WST Ereifie! K oRsle o mematiqsicontsnbin  range
from @n1-0/5t gravhs, dr HIA60. 2408 ¢radls, NOSt 50% at nost 30% at

nost 10% or at nost 1 %of the crude feed. In certain

enbl@derainembodiments, adteeping poitt ofi the, keprsengmaybe belowide °C,
WD _.2005/ 066

o , - nt of 4 2
bR sp b5 o95C. FLbERR g i comlenl ot omaiop s Bedmpsene
porisan oiithe cfiid® Praghuenindsto if@edse thdderSitp BRd redlicd s trelaifd Ipﬁuiﬂt of

at.nost 0.005 grans, or at nost 0.001 grans

the %ﬁgesng POTAD RS thecrude prodhety ¢ cude grasuctwith a ferosereapurion having

Bl S T e Y-

the dasimable poopedtied @3 highOiensityarel lobr frdezitypoigbodi nent's, the
Crlig r.oduct .may_inpclude at .| east a portion of the
fe“?fg R egapodigiehts, g s pduct has, parierapy of diiede product, a diesel

cata
wn%ﬂﬂh@d%géﬁmwoqm.ﬁ Eﬁ];?{n‘ Q”-Eﬁ k1:,}tn| l Nan .

). 01_grans, 0. 009001-@6. 001 %}I‘ggs 4 B, I e fppodiments,
the ¢jpseias, pergramiof diesplean arprmticotontentad apieast OCH graifiscat least 0.3

e P S R
aronfatics borterttSn a tige GRADMST gfiBig, 0.80. 9 ktanObf 5108 gra}l%

[ nlgrir bit friction, and/or increase Watef separalt’ion
abt? $ameembadimpnts,the gaidg porivet haspperranate of prudd pedduch atvV GO

i or L.l of .t tal yst be
conthih HEsuc Hon §9001-0 8 Ui plob: € BuSn o Clparerams.
In certeimembidiments,ahe VGO cdtentdA R atde po8ELiOM 41888 FBML0.4-0.9

of aq gr tﬁe feed in the presence of a hydrogen ~source
grams or 3. 87 o2 gex gem) ofsrade rreduriy Iibeertainsémbpdiments ahy GO has,

per fézf;%?’f?gt?’?ﬁi homibles 8RR Srandd Bom Py B FdE: Y b8 argms,or
0.5-0cogramst ed to the catalyst in the contacting zone when

hydr ogen %n(ciﬁor a crude feed containing sulfur is
c sggl(ee@&m odiments, 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

WO 286065302 he, total product may assist in the T/US200
reducti on of the nol ecul ar weight of the crudep? 8 4042120

magsp 0 grams, abmnostidA8 gams, hianost, 0.0 grams; atimest 0i02 grams, at most 0.01

s LRk P skt BT s 1 K qmboriaieats, he orade

produe kg pdria OF cAre fodiRs Iaqem&leeeﬁnge&ﬁﬁfan E from 0.000001-0.1

Bronst ed- Lowy basi ¢) and/or superbasi c corponents in
81’3%‘3@0@99%1'9&5@315% Ie%%gra@m, af 9@05—&0ﬂag“rammy have

o A ST R 5 SuR F1Ehb S
catellyb!o di seune %mbbﬂﬂn&ﬁ ah:yt&fe produdt i¥nded Bk Skater thén §¥pams, but

&&algyst i ncl udes a npound that contains a
less Qi grams- 89009340 (PQiegralﬂé,rortOn@OQM 105008 grarhs ficatalyst per

t al |
eref 6t ord by, MYl b ol ISl g o Bropthftucing
trawpogttiomdfdretr&tmm itk pmnesmigafhélﬁheé OTHehatal Pt ﬁiay\’iﬁhgﬁfcorrosmn,

qur i.n the catalyst. An atomic ratio of
mhlqti‘%\‘%@ P’?’d‘H {reasg Weler separgtion ahilities|of fhe m@ppradg@ A crude
Dot iecteles a3t Fhorfin df o ooySt A0 e hurbler it 10 Broduce
Tubripasts M@t‘othermmlbypxﬁdudﬂs ckl ess; El sevier
Publ4 shi Co : d Lond - New York
Cop b il R Ridhieafrit 665 S dhin th rmesds A bidrogen
soutdedo piaueatirl tyl pf@}:ict' B b@@sﬁgfe%é!lys?f)r Qgr il urifty be Qaté‘lgrsts The

téﬁrarrva at | east 0.5 grans,
catglpsts of the 9pplipatinn may ﬁiﬁtévedtcat@yﬁ ptmr that)rs cmsntra'ted t4 The catalyst

ﬂ}:{% ggﬁﬁ%’l&rﬂ;f 200%‘8?42120 ulftl?r%%.s @g{asrgogtacted '

Y mthﬂmcam@rstgfeamsﬁf catal yst., a total content of one or

20
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nor.e transition _netal sulfides marangefrom

0. 4108 GHdystypseasdn coniactipedheyprade feedwith 8 hpdragey somce tapeoduce
the M d esk @ abﬁftlﬂf HESre ?ioﬂ lof ﬂ%rrﬁofe&ﬁgf gfallggﬂ?tﬂﬁ% glglde feed.

es of tranS|t|onrre

NOtltn bb bdmcm',ntliea:ryd ilteccatabiest bddndiibditn, wihHelliykiogen source may
Fe6. 75Ni.2. 25 oife ;Feo 7Ni 0. 2Coo. 182

AP B £ B BRI (0 oride Jend bpuigbithartion of basic
(Le\@l%gﬁﬁﬁ Nir BFsted- BOGHPGRICH %&@f@%@%@lg %ﬁﬁ%ﬁéﬁ? %tfé{e( Eftalyst

(CusFe9S16), sphaleéerite Znos NDOI
Examplssof 9aiabypts thatanagdtavc Eepuitise Snd/SyProrstedrixvryibiage properties

t CuFeS2 t it FeS
incHdURRN deooSOB BN T (Re (1. )6 (x =010
0. I 3gme edBodigdsntsceegial @t {sM ’ﬁﬁ@ca@efl 9 a?ﬁﬁ‘: tﬂg’lﬁ( Mtaﬁégt includes a

I n some enbodi nents, the TMS cat al ys i nc es on
compgynd t@%ﬁ%‘ﬁ"ﬂ%ﬁ]ﬁ'ﬁ@ﬁwﬂ metal ulfiides Fox thopirposes Dﬁﬂllmppﬂncatlon

weidh el R0 Rl LI W R Bl ding the ot
welghabﬁthy:sttansmon et e tietedi we Nghﬁefshﬁﬁf ReROEASYRY AdSRomic
| chem cal formula Ac[MbSb]d, in which X

a
ratiq g&%@@ﬂ@w&@ fo siifunas typically i lnraeraegﬁ from 052-3@t(a5- 165 or 1-5.

ExaiBbRE of M ARAEEN! Sufads APl fofla HRHBLEAR AR LS e,

Edlt@d mecNImIese Eleévier Itubhbhmg Ooﬁlpﬂnf/,mgtefdaﬁ{n— Dorddi- Rew York:

Copynght 18&% ]Cf}a%te% 19An

In certain embodiments, the TMS catalyst may include a total of at least 0.4 grams,

at Jeast 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,
0.1 to0 0.8, or 0.3to 0.5. In sone enbodinents t he

WO f0shoédzen netal is iron. In sone enbodi ments, I0¥P042120 |
catal yst may include generally known al kal i 20 an P

suﬁdkﬁiaerrgeamb af titalyst, dh%t;a?mgiﬁ?mmm T™S éa(t?(;ya géé, )@ber gram of
artonite elo SV t e e ,
catglyst, fa.t%tﬁleqqnte@ ekm%&%mg%eﬂﬁ éﬁ%ﬁ haFAngR ?{0@ 0.4-0.999

OJSF@??%& fa% éﬁé?anz and/ or coyoteite
E NaFe3S5 % orreg enbodi nents, the TMS
cat dhy MS$ pathlydeincludes ome drenge maasmotn inetad istlfides. Examples of

raE el AR e PREAAHLAF (inabias Sy SEHBES (1 inasSu),

bre%fté @B‘Hot,ﬁlo 8Y, *sg) Hfa%ﬂmﬁﬁﬂt@f%%ﬁmg@ airﬁédto;%éﬁtlhﬂﬁte

hods descr1 ed herein sone enbodr nen

(Ag&shﬂtzﬁsx isvaybaniie KGuEe,81), mmlccwng& (@gFesSte)pbaleri®

O FBsT R oSS SRR v AT bt ®agres,),

chAl dpySICUFRS, ) ﬁ-emt@(fteg),%ﬁnw @CB,), Pyrditifd (Req, 2,9 (ﬂ% 0.17),

0.0001 grans to grans of support material per
he‘ﬁfﬂf‘éﬁ’@dﬂﬁ@h&)mﬂ@%\te{w Exanpl es of support 30

| nc uoPEH]r%l{bl %@:‘fdgrﬂ% OXI §gatﬂ %i!g&él@@%sr%@ 0%%@?%31 ign metal

sulﬁﬁeﬁ %\t&;gﬁlbnmloﬁmiﬂyﬁkﬂl idgtat(ep fa.lkalllilfne-S?ﬂEmeﬂI@}j ]l?ﬁitntcﬁnpounds of
. the catal yst_js,_ substantially free, or free

710G BRI 'ﬁﬂe&epg WES ataly St i, 4 we 20 fsyeepresented by the
geﬁk’rﬁ%hémgﬁf ﬁ#ﬁlﬁia AMQL],;HE Vv%?crlfﬁ kalZhPfl, alkaline-earth

conpounds zI nc,  or -m xtures t reo may cont’aln one
metal onping, Mrrapmsetntsm tramditidn medal framsColutiBs GO (Asahe B&ﬁﬁﬁQTable

LA BAE L) L B A B Bl AL O P2 n

ato?dié feiti@@ﬁ‘ < to LA@PA +ng8 fioRi RO D,1 B0, &Mook 0W 8.5, In some
thereof, as determ ned using x-ray diffraction. A

emb@dmeeﬁ,@pwnanmtal isigeral (s) conponent,

al k Ia ent opent

2 e o SRRl oS CHRORS A inf LS o RERY RiGUn allcati
and/orglkalzeicacth nﬁd‘lﬂSIMIﬁaﬁ flejad Eulﬁdéﬁ%}for e:damqﬂ)é‘ﬂbartomte (KsFei0S14),

enmbodi nent.s, resent_as an armréhous conmposi tion

rasw&ntﬂgi%ﬁabm exite (KedlakimisGuBa¥aeeh, shiemohatienie | n
(KSPERC y@a@gf gtﬁw&rcxgst@%té o) @é@pﬁs]&% ntn{]&n Miments, the

catays T m Xtures o ne partic
TMSheatal b imcddidels \battohizespreparpdiint situl @zsnon&e pfepatednn situ 3§ be

A 1 A, 40 _A. |
i e BV chertopife. DR R0t o Tengngs ey deivpselas o
TL@ca%&éth&hﬁ%n&ﬁo&éKésEﬁ&d%}&WSt wi Il generally be at

l east” 10 A. The TMS catal yst that includes al kal i
met b fomie, embdchﬂnelute thaTMS catalzst(nsdy, inglude at mostridograms, abinost 15

el ok Pl | A A supPor qutert i PR of heidbreBlhaL

TylﬁﬂﬂlgyntheofMS chfa%r& hid R6mRb 3% geashsﬂmmw usiz@ gfa%ﬁ: gmgpgrams to

lums 1 metal carbonate(s), Col -2 net
10 mmsaxf e'eﬁ)ort mﬂeun&mr 100 gramsaif thefSIVEc@ttdm( @tampleﬁ of suppoﬂ
or, m xt,

mafe RS vy e RARBS Tyl ooy eIl eBio) S Borous carbon
mafiuBdzealited, érafilx@irds thefeof.r RYSoAAmANifentS  thd TP efalfstli

substantially free, or free, of support materials.
The TMS catalyst that includes alkali metal(s), alkaline-earth metal(s), zinc,

compounds of zinc, or mixtures thereof may contain one or more transition metal sulfides,
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forma transition netal oxide/salt mxture. The

transition netal oxide/salt m xture may be cal cined
WA 2085/06s0%22r at ure rangi ng from 300- 1000 C, 500-

or 600-700 Cto forma transition nmetal oxide mgfoo:umzlzo
mqalhc alkali metal-tTnsitionanstal sulﬁﬂesalugheromledeé tratsitiorsmbal sultides,

* o bfte Bl gt RS gl 8 e ERPR T SR A

porftidy off eheRlivhER s Plondhdnk Valkatife- édfﬁfrh@ﬂa&ﬁbt cohgpoﬂéﬁtvm

an excdss amount ‘of “hydrogen to the transition rreta
corgroneal sy era paation of the dragsitiply dreta) enlﬁuday.ompomnﬂ efithevBVIS catalyst

wuad o R D Bigrf e Broipl g Githeut FOmpbnifn Aot detetable by x

' rayl diffeictislieahiiqesy. i d that includes el enental transition

met al . Hydrogen addition 25 may be perforned at a
Qlimes,supstaling patigls of ther TME @aBhGt @d/enmdixiures of

ol 531 £S5 e B Pt e
A, btanp=00 &, er aixrbed0i AnInforkRl pRictice, artidl€ §igd bethef cgrstallme

reducj and/or flow_rate of regducing gas use
Pa‘f‘%‘%?*é%‘ﬁflgﬁ Frtalyst wH hesaerally bt 1egst 19 Af t en changed

L oy VG el nd SRt SRRl AR Bl el Qutipe

commp,uds 8fxzine) os mirtuessitheleafmhyg be prepard bydnixitgu gifficient amount of
e.wi,th mnimal force.. The_reduyced

h
de-{ QAR bt s AEoREY Ol ftransEan Fastal-axide. and desited amayat of
Colubdis 18X @arboﬂ&&sﬁbo%ﬂlﬁhe{lﬁl n?étﬁrfﬁg. a?ér(e)s gknﬁ%ﬁns 129 Eﬂe?e[l

one or nore corrpoun s of sul fur, rate to
ace@MS)s ginc chrbonate, zing anetatd, zisaixalate) opzmxmwlthmemﬁto djorsn a wet

di| d t t that
psle 1 e Badte R pertited o u P ¥pendiite P 007300 58 or 138250 o to
formtal thangition thed] oxidefsattithitQRE, T@uﬂ&t@%&@ﬁ@a@g/wlt rmxture may be
PCT] US2004/ 042120 nmay include solvents with a boili

adengperptyre fapgingdrom 8094 869 °Q.0W0e§00C, |oeé@@-7QSGC¢p form a
L1y & L
ﬁaﬂﬁgfgﬁgn%%ﬁxlg&e/ﬁétaﬁgaﬂ IR ture gﬂte%anl LGa y0 %gmgt&bs eﬂnxture

ng range 1 on

mayéb?red&@d @f,lthdlydﬁi@,@ngtf)ﬁ)rﬁ‘a a lfdduea'd iﬁteﬁﬁs ! fwﬂemﬁﬁﬂ SThéd Bdihtlon of
i luent is nd/ Qr xyl en ul f ur, conpounds

hydrogep may beuiﬂf%lég PWrW"Fé nt {ypEOBIde r@nﬁswss amognt of

h @
K5 o tlon AR 31 i) ke by s over
10-5 Boursrot 2040 hours o thel t&ismbasmlalccmdehﬂetatﬁaﬁsnnmuﬁab protice a

| t he .Col 1-2 |
redief intfear ol B Pt e meR R oo dietal APk oshaddision
maySkd peéifdrRed Bea fklpeetireraresnbal, solby bc”bIdeef ﬁJC? ‘Id‘%nd a total

resulting mxture may be incrénmental [y heate
presumf 10ddgdPatlir 4 MPa20012509 MPa. Zﬁﬁiomﬁbb@ndarst(mbﬁldﬂ@ducnon

tims gl kit A8 of Niptinl B pr et St ot iy sncor low

U

rate BY padueink\gas tdtd 1b ipRard mm&&&e&&ae 58lid'BiofteR th@ded Rllative to the

hours, 10 hours, 5 hours, or 1.5 hours. After heating

absqlteimass of o seleeied tensitipn metpl pside: The redveprbintarmediater Smhd may,

I cool e
i sithe SERERAS, U ResPhd S AT EG S it il e
50 '1816 réduced uﬁﬁﬁieﬂia&eﬁﬁ(ﬂldﬁﬁﬁ)@u@ﬁﬁmﬂ{eﬁw& dﬁﬁé@ioyasﬁotf(fcﬂ Example,
m xture. The sulfurized catal yst nay be

100 5 tlesiblerveatal oeandoreume af mospampoundont siifirniipenat a
e A2 AR S0 D G SRS T4 W R
smtqlndaendilhmﬂt thheproaides a @feans 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 some

wotosioesot s, the catalyst is an inorganic saltpersieesnszize
catal yst. The anion of the 20 inorganic salt catalyst

mmmlu&m@m@tmth atbogmglrangaodrpnbnﬂonsauf ablegstrli0® “C, at least 150 °C,

teai RO fens DA Eapeath i ilognhom 2ot s iomibution

betWRER 100580 PO X1 L0 @ ksat@o 886 b, [y SmdGabodinkas theBiiadnt is

am des, al kali netal sulfi des, al kali netal acet at es,

VG rad/pr ¥dengs. Sulfimeanpouatx cindepbutiarg notrtimites] toahydapgen sulfide

yiuvat e -eart h netal, carbonat
andB} BlolbY A HoRRr ol SR Aor il codBly s ARV IRRE B8 Laf 00
mole?4) 3-8 foleh kS50 ledd, BRBO de@%abasédrbﬂﬁ% moles of Columns 1-2
al kal i ne-earth net al sulfldes al kal i ne-eart h net al

meipd gF zing & the Galnmng I -2gnetal salr zincalll Afier addmon of the reduced
mt%ﬁla&{&h’ﬁacé?ﬁé c?fnﬁf)?ﬁg?lérgm : eﬁé%'f %.Fﬁu-é Qﬁe Eﬁ:&tﬂe may be

ruva noPgan
mcmﬁaﬂtal}yt}&ateﬂd:b ddinal fetipetihgre 0200500 Pe¢25m450ﬂ0§tou 668-400 °C and

CsOH, KOH/ RbO—V CsOH, NaOH KOH RbCH
mafy W@g@ﬁ%mggam pRisastdchausatdenst 2 hours, or at least 10 hours.
T S st SR
Aftex lxaaung tothe kR@Ed/ sﬁl‘fﬁﬁfﬁg Eﬁ%ﬁ:ﬁﬁtem@meﬁtﬁ@ﬂmnﬂcatalyst mixture

i GO R DISPeretiec eamea Ry 1A0CL- 80006 €5 50180 °C o

facﬁi‘i@'ﬂgo ataly NI HEGREBIED T HE sulfunzed catal\XDt may be
K2CQ3/ Ca /[ Rb2CQO3; K2CO3/ CaCO3/ CS2CAs3;

isolztrdsin 08 G3PgerPIRY AB@SPErO Aomibe dﬂumsm@mﬂauzmques and

el S TR B Rt o Bk anllhf Gl rethel Fothl Seflane, or -

* hexahé) g phbducs e TVIS catalwt. mmsw@taystmbébm& using standard -

grams, at nost 0.001 grans, or at nost 0.01 grans O
techmﬂlllﬁsum cal cul at'ed ‘as the weight of lithium 5 per

9 2R bnd NSRSt 38k LA US bpordhif WICGERPLCTRE phion of the

inotgmsk: saha:atal},rsﬂﬁlag irdirle 40 iDORPARI0 LothpOiiid, @h arganicdompound, or

il 00&’(“?53 % éﬁzln%%ﬁlto%?ﬂlé}llﬁtthl ﬁ%,ﬁ.@(gﬁ%att gq%fl%%attes, alkali metal
hytﬁ@ilﬁés\{ §Hca11 Ilﬁbtélglérﬁﬁﬂéb SRR dietR 'Mrfiﬂesa{ﬂkhﬁ‘ H‘fe@ @iﬂgd@?l ah metal

catal yst includés oné or nore all  nmeta ts t
acefaigs) @llsteh oretad lokalies,reditadi mesiat formateaakdlimetahpyuvates, aikalme-earth

metyf8thoriades, ARafieSiin meRl Ryfkarfa, afkfie S mifBl Byrides, alkatine-

cartiBthéth] AhgiMed) AUANNALAM MmefiY SR hﬁ(ﬁhﬁé-eirhﬁlﬁeﬂﬂlace‘tdiess ﬁﬂﬁﬁlmc-
embodi nents, is in a range fromo.1 0.2

earfbrm@alsmalﬁtes, alkaline-¢asthi m@iab,@mnates,aaﬂkalmafeaﬂl} gretd] @yntvms or
%TH] §I kali netals. For exanple, the inorganic
SArt “catal yst may include salts of sodium potassium

an dnotganidi sdlcatalyltstifeludd, %ht &re bt EMGEd 68, hilxRedsTSI UM
belnl%Pmara e fromO0.1-6; the ratio of sodiumto

NaQHRRHBGSOH; bQH@SD&hd%aQH&QH/&b@'L MrHOH/ GIOH;
Ko (/RIS 54T ONE K IOHERS! RYHCD, A e R, E0T
LiHCO3/KHCO3/Rb,CO3; KOH/RbOH/CsOH mixed with a mixture of
K2CO3/RbCO3/Cs2CO3; KyCO3/CaCOs; KCOs/MgCOs3; Cs;C03/CaCOs; CsCO3/Ca;
Na;CO3/Ca(OH),; KH/CsCOs; KOCHO/Ca0; CsOCHO/CaCOs; CsOCHO/Ca(OCHO),;
NaNH,/K2CO03/Rb20; K2CO3/CaCO3/RbyCO3; KoCO3/CaC03/Cs,COs;

50

%ms)z lg houﬁs 5 hours, or 1.5 hours.
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0.1-6. In another exanple; the '"inorganic, salt
catal yst includes a sodiumsalt and a potassium

WO kdos/ebdsz t he atomic ratio of sodiumto pot assbéi‘?uszowmmo
being in a range fromO0.1 to 4. In sone enbodi nent

K&OﬂMz@'@aﬂb{zCQfaﬂ thwgﬁlfgl%@ﬁg,: orCaioER, mm(:jeﬂlvu;‘.lf 8 nﬂxture of
the Periodic Table, conmpounds o
KMEP%(#FF Pums 8-10 of the 20 Periodic Table,

et dh Sorthé eRIbb@InRE, theThorlghfic B8K badlyst ctablifs at‘iﬁ’dEP@ ‘t‘)ﬁglﬂ grams,

of nmetals from Columm 6 of the Periodic Tab

-t o AP Ulseramsr eiort movk 0 Al gramoof 1gbivamesleslatal asrthd: wdght of lithium,

pel b5 ghaie ok bERDES TR snht peEeiOh 2 o Embodiments,

froln Origtaesk, bat 1egshmu:rowngrm§ wttmeom-e@oxgbmﬂ%ﬁo 00001-89081 grams
Ofgtgodl nts, the |norgan|c salt catalyst includes

%ﬂﬂéﬁ% as e vpightof hﬂgurarmTr@mR@ﬁ aorganikaslt qatalyst,
g:‘r‘g(%?%e&rli‘?g bﬁﬁie&l%n of gan éEanG cg%‘ﬁ%ﬁt %c}u tggé &r@f”ﬁ?oaé%ah

meted salts thart idelndé nn rikabotehveti ardatemey Rimbelof abledst 19f Adfomic
c ..Tabl Metal s from Col unm 13 incl ude but

fa‘i?roéJaH kali petabbpving anzipwic Ia%m‘#lr@ﬁ%lﬁmt 1140 2n afkatimegal having an

t
a ﬁ@ﬂﬁé&?&p@%ﬁ@%@%ﬁ@&?% Cal_]l CI Um OXI géﬁglﬁaod to 10 0210
6, et Quirtords wihem thicinBtzania k2D 3jtal ySimsitwo rop anire akkali inetads. aF()i‘deample

g GERE BE . o s kv
ratio@F sodiBi 18 petRsub-PMiNg RG] dfgd ﬁ'@fn (?i‘-%mﬁ'le%no Bpﬁamm rubidium
H2SO4, HCI, and HNO3), gl assS-form ng conpositions z(%

beipg i mr@ge frormf.d<5; and thesitio ofipesassiuma tairibidiimidmingliha range from

0.1163 00 400 o BRackpu e FRee D3 B B s s SO et o
potassing szﬂﬁw&h theataiiic raflo P 98HllmQo PbtaddiaMtbeiny in a range from 0.1 t0 4.

0. 00001-0. 005, . granms of- a) halides; b) conpositions
t hall SoFeFrRPoimentsan ipergpuic sal catglystalsg inclides mesls fgm

Coglgjlxgtii fﬁ’éfth%@gxqocﬁu c Table b o%fxaﬂf.ﬁr%eta@frg ted %‘?Wo}‘thc

or e res t e | nor g
Peruulucal“@tdt, metglsfeoop Cohatired of thePgris i Thble] cblﬁpﬁlﬂidg W€ metals from

Colpf o BF Pericdia tobf. exsmoragabrony Mekta gy Gomes R0 include,

butlafCRR IRMRS tb] B6n, SUBEBLEY, cdBalt! bfﬂcféld'i\%talp fﬁjo)ﬁeéblﬁhﬂlgé include,

I'n other enbodi’menfs, I norganic conpositions
but@resly?é |lm9t¢dltﬂ, tzhr@uiunarmdybdnnumx a]mingstemvalrmommrexﬂaodments the

o3 g GeBED 1SS b, B0 T oS 8 Syt pr g

ofm@*gmegawsatgjgstst andard separation techniques to
produce the inorganic salt 10 catal yst. In some

nﬂ@&?ﬁ@ﬁt@qumﬁlg&ﬁh%mgmm salt catatyst aleo jwhides smtal oxides from
| ort.to f
ColGhS 1 0 d RO R TRPGloRSy PAE. BiePREE Gt 15 Bicfuce,
but arepolitrited mc,lbmdm oﬁlaltnnﬁﬁlﬂ‘l NQbnlibdtiAEekdnthleZdMBAR dkides include
oxi de al ci um oxi de, nesi um oxide, titanium
lithiym gpdde &Qﬁbpﬁiaéﬁlﬂ@ Oxéd%( A, calsimenide, (CaOhor ehindeym oxide
Alzm kel oxide, zinc 15 oxide, cadm um oxi de, anti nony
( 3§ : :
and m xtures thereof. In sone enbodi nents, an

The inorganic salt catalyst is, in certain embodiments, free of or substantially free

of Lewis acids (for example, BCls, AICL;, and SO3), Bransted-Lowry acids (for example,
H;0%, H,804, HCL, and HIN 0s), 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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inorganic salt, a Colums 6-10 netal and/or a conpound
of a Colums 6-10 netal may be inpregnated in the

O I DPsEs30Al ternatively, inorganic salts nmay be 8?)65%4/042120
or softened with heat and forced in and/ or on?o a

frome 0 granss orshl grans, moaoomoaj gramsp pod oomi-onoﬁrgmms of: a) halides;
b) E BB APt doLD Plestos b s BT Gt S e o most 1000 °C; o
LeR@IRAP P BRHSted-IRTRRRIsCor egm&ﬁl&s"fﬁé%bie at a

det er m ned tenperature or | a tenperature range when
| os dhediorganie salbeatalyst may bdmelme(hum standand tasnhmqu&*m é’or

x5 afed Aok hoBingBCr ooty S, b pbined Using

stantidrl Quiking deHAIRRS (fok eXarle, t:ﬁglg:gadd) r Pifferizihgh e POHUBd

by theory it 1s believedt he inorganic salt 25
embadiments; WM@@ arsdigsebigdlim solivemt (firsxamples water or a

O 5ok o] i g b s BT L v e

mayrbadanﬁwhsmgﬂtﬂida?d sepyFhtio eRhAiUETD pPrgduck Qlwﬁéi'g%mc salt
%&rough the inorganic salt catalyst instead of across
surface of the inorganic salt catalyst.
Per g C e r
b Sr e Farkiofel FifnlcFetl Fe Morghi S SFEASM RS e
incorporatedsinto asippericofome & Bﬂ;@oﬂb@ inobgdmieealt datniys'iOExamples of

R 8 i S A S
€5 e
oxidBHtHinmeRsdd, ﬁyaﬁbtéélﬁaaﬂfmxg}g in?k& h‘bxﬁ:@ hcﬁatcﬁéd/es bine

may often i nérease the e product I m
oxide,radmium oxide, mmmmmedm mixtires ﬂmmtvfonn §amé bmnbediments, an

‘.m(}?@p angfﬂgt&eqré es.i.n h&crud v@@@?d%%ﬁ rel Etllo\égetglomaybe

.lmprbglmmgam@paﬁl tAlfeﬂia@ilvh‘@ inofgahic4RIRIa be melted or softened with

nonhom) enei é}/ permeabi lity, and/or 52" WD 2005/ 066302
@S@%Mﬁg 21 pbto ayppial suppyrt arncis oxide supparet fogh agupported

@%cr@ftg st ONi ¢ conductivity measurement net hods,
met hods, “vi sual inspection, x-ray diffraction

net Acttectunr oﬁhamomgam@m catalinese q@icau} becdif€s nhdMBgédus,

% cterlstlcs of catalysts is described in
Perﬁ}e%b éﬁfm%slembé determipgd lemperajureir i a iqmpgrature range when loss

of d&3IRcthS $h e AtBRY Sfudthre; dhe bnoggﬂgn a?tqgﬁ%}%q tn%aSr HeRBGE

et al. A TAP system may be o
disarderad (Wltbgum subBtantigl, chmenmposﬂtl& Eo) exahiysie, Wilidut

cecBpuFRor G gy Nt G e Boumdlooestvi icbolied HP Rainoretnic se

catalyst @Bﬂﬁldcsrdi’éﬂréé}eé gngmle? il dfs@an@es lﬁ:’?\%éﬁi oBs MAGE MRiddbfhe

range from1l x 1 o 1 x 10% ton e tenperature
inosggmicsaligatalysinencase: Amilie domic distaperséncaease, 4 Oruflefieediand/or 2

f th
ol e b EHL L T o R e
surfaed of thairkydilic talt dHRAPS Pemdationdt Be cAlde %’&ﬁﬁady&fﬂydmgen source

evolve fromthe inorganic salt catalyst include
QE‘S'P B@ﬁn%ﬁ@ﬁ.salé oftem rasalts i amvinerease hxymem@etactrmma beloveen the

inofBuk PRI R e e BEHRRERE T Bingllhte Apsnsmaonin

contanmgma andiait feaiViBl ared of the ﬁ@?@ﬁla@ﬂlt'cﬁtaﬁ%ﬂﬁia?%ﬁ%ﬂ itcPease the
he tenperature at which the 15 inorganic salt

ylelg 8f grude praduet it produstivaod @es1due 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, nonhomo geneity, permeability, and/or
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In some enbodi nents, an inflection: of emtted gas
fromthe inorganic salt catalyst may be detected over

WO 18965301 tenperatures as determ ned using TAReTARS004/042120
tenperature. or the tenperature range is referred to

mdshlyh maymmmdaﬁmg@sc Tethdds; iohigl conequnanmaeurmt
ange ermne LS refe
s, TRGRERNE Wi R eSho S8 fiffRiioh melhous o Bphinations
th&asr i nfl ection exhibited by inorganic salt catal yst S

suitable -for contact wth a crude feed is in a TA
t en@ﬁausg pETARrg deteraine rberagBUsiE;s of gatabuty ipdessyibed i m U.S. Patent

NG a8 fo PR 0300 o Wil BTBEN 2 A 8,268 183 18 Eper et al

A TaPsstetn Bapbebbiained floheMithed '@ﬁhn@ltfgiﬂs@@l&jrﬁﬂ}fﬁbm AUSQA.). The
exhibit gas 25 inflections, but at different

TAR Appdysis mippbe pqrﬁ@mfadgmattﬁaneram rouge @ﬁmz?ai-B%QFC '50- 500 °C, or 60-
i} o
40056, Y BAIEEAE i bl 30-ET At S5 Ui a
fwm 2 uctOr? e 1 kr102 toirgThy tenystestark mayshedin cortstant tnd/or inkivase as a
rticles are genera ssoci at ed, and

fupclopled sy Axche mraiots el ngiioic sefcaaiysh visasein §es emission
frl B Abrgadit QA '{lﬁy.'létt ki rE 168 s ERERBId i e

I's nore order cry structure
indrgarsc aaltecah&lystamm G lpmh nnon@addn caltbbn dicxsde; hydmoges, mer or

milpiﬁ.agsrtlhprgﬁf h@% gﬁ‘r ed St aI f hﬁ@ur e,ﬁé\ Dueegtin gas evolutmn

frdn? ﬁiél 1ﬁ&§aﬁ1@ séi?b@ﬁ ﬁ ib Qé‘t%cte&"i%l &‘ﬁ%'d@r%d té‘Béiﬂférteﬁﬁéﬁﬁlré &OFhich the
di sordered crys structure, and thus, a quantity

m@ﬁam@n@teawmﬂoe eacbmdsred from a di sordered cryst al

t5 jp}fgsﬁgggf&ggciﬁgcﬁts CTf’PLfEZ 04{%’ g{%y%e%fgaﬁgﬁgg{gﬁﬁcggglgg galt catalyst: -

- mayieadhtated dveh fanlge Ol Itampesaitd@s sl detepsinad usthg TAPUrEhextmperature.

sel ected tenperature. In enbodi ments, a heat of

or thedempeIae FANge Iy REeried sp g%nﬂxe(é‘T@&i fempgragITe’s T]Fﬁ‘a’;ﬂ&a] temperature

Of%é%coofﬁﬁéa%gﬁnﬁégﬂaﬁggﬁﬁﬁr%g%rm ned Usi ng EAP

tempdratere¥nt i al scanning calorinmeter. In a DSC nethod, a

oo FLHE SRR e aechan CR o B oA s Bitable fof contac

with 289H¢ F28%s ARSEAP ednpithtROrah S irbin! 10-40021 960-500 °C, or 300-400
general l'y are representative of entrained "water

°Carlgpisally,che AP temgenatuye isdn abengeainm§éﬂ{5§ﬂ °Ce Infombre

ebSimedls, A cfbb8 oLt syitiHiE Honbanic 8t sl RS0 Efbibit gas

infiRt6hs bliat Bf@eQUTAP ein¥rAbRsC, typically between
100- 150 C. The transitions observed duri nast he

coolThagnagnitnde ofitbe ionizatien inflectemassaeiated yitstho smiltesd gasanay be
tfkﬁﬁéat@ﬁ o ghfehogﬁér%)tf'tﬁés]%a?ﬁ%lg?&oasc@rgﬁgﬁ (ezﬁff% ? e&r egﬂ@ (;rﬂé}@d crystal

strocrineCthke é6n pa?rdéles ar@tgen@rall P tightby Ads6éibted, dddaelaBse of ions, molecules,
di sordered when the tenperature increases during the

2388097 CAFRRALpAS the@@&frqm Hipstirucine requires WoreEnerEy (Hap iagere
heét? cfigéfﬂ e tal Bl ‘#e CSns RV % a%h&gﬁfi tt}é?dhrb strongly as

ruc ure ECO trogeneous eratur

1on§err nﬁ@ﬁ}soﬂwedmgystdi striditred r])liaftslth‘e lokwRr S(mr&ssoclat:lon, less energy is
mbodi ments, the heat/cool transition of the i nor(?anl C
gegeg Y reguizgd; tgtrelease 1ons, molecules, and/or gases from a disordered crystal

structure, and thus, a quantity of ions and/or gas released from a disordered crystal
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occurs over a range of tenperatures that are detected
using DSC. The tenperaturetor tenperature range at

wohzool/odddez heat transition of the inorgani c sal perus2004/042120
catal yst occurs during a second heating cycle is

structhveris typicadly gzeatdIimn 2quantify of iohs ariiior gaswelsased$Om a highly
eragture of 20 the. t eratfure range during a
orcfsegéc{!g%ﬁﬁlgsmﬁ:ée %%qe@ec@etgﬁpgang& to as the "m ni num

DSCIn b@i® emdbdifnts, d Béatiof 8ls8ctRatfonSst the ﬁﬁk@dni/oséaltr&ihéyst may be
exhibit a heat transition in a range between 200-500
obggrvezlsip arspedronS0360FO0CC 4t g heatingwstaenvoelisgrate ph@ °C, as

o 5 S A, S o e o
hesisdcd fifse tbnypetdiuie)eooleiblo rabBasBpeatlivé, a0g tlendad @eeond time.

heating cycle nay be relatjively narrow. In an

Transitiogs Rbscrees) duringithg fiest heating eeberally aes represaniativieof satrained

. . . i . i

L L L

exahyple, msidy obwoved Heatdfl doging W kenoistyor hgdratddadaimpde malp gercdally
absence of peaks in a DSC spectrumindicates that

Al
°°%n delowy 50 Ee dynicallydistwean WI0-130 CasTheytansitiqng opsarved during the

ool HBER ATELRM S A el 088 e SR A b st
sanfiHeatdmasition® reféra tgthepporesithat oddurs whenh@rdigd mevlesnl@fand/or

the particles of an I}‘Fimr anic _salt m xture increases,
XE

atopmsdn gisppete begpme yaen the tappsratuge ereases fhging theDSC
anab @i, | €Y1 Gaflitiol Gefiodlo (O Bé&?%ﬁg?@%t:ﬁ %gﬁﬁgﬁﬂé@ fd/or atoms

_an inorganic mxture nay I oni c
in 7 stdichye dEcarhemors haymegeneoustwhenrtha teampesatuiéalecreasdsalusing the DSC

o 2B o 3 59 i ol s
ocolE Vel ¥ rmgemfaelﬁpérammﬂiawdée&wuﬁﬂgm@s efheaBdpbiifire-or

acidity of the corresponding anion increases. For a _
temperqtars range; ab mdielr the heat|teansiting of the inergamia isale eatalysti ascurs during a

i LS. | ts | ' EkalLerioni. G, att ract | rces
socb A hikTb Bh e S rertlred ¥ RO IR RS AL R 150 BnifiRature of
thehanperh@serangd beriny H5webnd héding@Rtle igtdiEnad to\ss theoff@smum DSC
tend to result in higher heat transition tenperatures

temperatyre; ., £he morganifpalcatabyst may exhibHadieat transitigndngrrange between
2000863 ¢€) 29499 e@]%é%@é_hoé arper peak and increased

area under the curve). M xtures that include
c at Incaxsinesgahicsal that comtains imagdanic tanshrticledthanare @ ralativély

hor R G 8 206 B e pea Ersaoise vl begthdorbed adring a
secSIRTRQHRL '&gclﬁ ;?aﬂa‘tyﬁfé' rElafi 38y harrbRT IB%A m&gﬁés’ﬂ @d@&lﬁﬁftha‘fl‘ fcontains

~ crude fee a hydrogen source In e presehce o
inorganicrselt grarticlesin atrelativeih non-howbgetesus inixtirentheGhamt 6fiths peak

s RS B R SR S50 e s, Ao

absbt@oPPeAksSIAWISC specirlifh IRARERY Bt Ble AR doBOREABEdEh YR kdlease heat
catal yst that includes cations with a larger ionic

in thexspapnedyigmpetatire vangeTheclabf 4 heay transiiiom gdictallydndicates that the
nd/or, coke increases the total |iquid product
sroury P B PR A bR AS b e B R W oo ment's, t he
| NOAgRtIBg&Rt oﬁﬂieé}iaﬁﬁﬂemliﬂ&?m& shlVRiire TRéRased, Jhe ability
i norganic salts. A mninmmDSC tenperature for each of
of theymixtHesrtg Femaingcsolid andlpr »semiliquideduringdating decreases.

HOI;CEQ egﬁ%@?%ﬁ n‘g@}rn%t r},rebeolfelatltgljcf3 toitﬂe? 1 cnriagiu§ %lf{he cations in

the mixtures. For cations with smaller ionic radii, the ability of a cation to share electron
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bjl e.
- saltgatalyst For expmR

.the. m nimum DSC tenperature of at |east one of the
inorganic netal salts in..the inorganic salt

warensipedsn2 For exanpl e; the inorganic salt catal, DR
i ncl ude potassium carbonate and cesium car bona@}us /042120

densify yeith & perzespbodiag anion dnoressesandcthe acidity of thefiobiespdadag anion

. r great er ..t han 500 C. . . . . 4
inc st TRl 7 € B Siites Sreain Hinaler ionimeadius results in higher
interéonpeatatattive forced beaRas the QbR 9Rd Mobn ' heS2Mih is a hard base.

e %di_rren,ts, the TAP tenperature may be between
Thehigheriwfreiontiq atbractiye fonces iead to temalt o higher heabirgymition temperatures
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57



catalyst during a reaction period may be at nost 0.1
grans, at nost 0.05 grans, or at nost 0.03 grans of

WO 0081066300d/ or coke per gram of catalyst. In cepfRisReos/042120
enbodi nents, the weight of residue and/or coke

difisaediontspertomm taken attemperaturessbelow $01°en gedditiondly, the x-ray

o e D B T B b e Do ps

atshdsdnddfenpetayurby, ee of residue and/or coke. In certain
enbodi nents, contacti n% conditions are controlled
suchCemrtgeting: copdisionpney be goninelledsuchtimt the tatal produet, comtposition

0] 0. 003 f, £ | . e
o s oo e S TR e 892 ST SR timiing
arfdéordnhibiting fofeationtofby-irodiiteie rTHeabkal plddast &g@bﬁﬁbh ftludes, but is

cxiggiti ons pr.oduces a reduced quantity of coke
noy Hanisd to.cuaradfins, olsfins; arematicss opmaiures yhes¢ofc Jheseoqeatpounds make

i 3 ' rude, f i h
o B EOMEQRUORL TSk, B RO e iRt ek
a cafatiydling contargng benditionFineombaeition Withahél tathl9hisdesdrited herein
contactin ondjtiopns. may be controlled, in sone
g RoApe A fRtel Pelugt Wik fovdsdhan fedistedicoks bemserto S@mpsrison of the
MESS il 5 G x9S ullo®Be ko 6384 il cpteey o
for noks. t Bat exampleea crude svitiroBIGR congytiof 8111 gtamb of MEGR) per gram of

o R et e o e A i 0
gréiis b MCRPéraghth 08 crdden Yﬁéaﬁbﬂlﬁaégd c}rﬁkfésciﬁﬂigﬁlyf(}%%g I\}Ig]/{%rontents of

crude froduct with a mninmal Yyield of resi"due an
at learted.03 gramyof MR tper gramuefadigadvantegedairidans t he crude.

. d i al d i th .
i i apme eefinf AR Bl Eale LR AR R Brb it At e
cafalyst 'Wl‘e@étﬂiﬁ&rioﬂ@ﬁdgmﬁbgt mn(%sg ?Q?%ﬂg,rht RIOBOOI0S B InSs, or at most © -

er grai.n of crude teed, . rans, at nost

0-‘%. @ﬂ’%é (0% Frs1dug andfge eoks ies gt A catalystyde certrimembedimentsothe
. . r e [t

e I e
grams, ﬂlﬁ@ltﬂ)ﬂ%gxgingg mgg()l—Om@ﬁ?s.OMsom%(;Bbodﬂgﬁﬁigﬁe@&talyst is

rans. ar - 0. ra non- condensabl e _ "
S“‘%g%%“&@&?‘ﬁs AEregicue gp _sqrﬁcﬁaa@’%s@bp el GRrigpting conditions
- arEntroNbd 028 tHat @PRLSCT.0 fl‘ggl%.{i‘ﬁ,gﬁttrﬁégt’ 9{?35%1’&??, g{ ﬁl%rgta(?fe)OS grams, or

crude feed flow, rate of "tot pro W,
at mAsl (003grams of ovkeda farmedipef grth oftorudsopdoduat Contcting a crude feed

w5 S TR e e Sk SRR RASES -l e g of

coktendi @ TRdd rélativé b 4 HRantiBnéd Pékle REd/BPRRIdIBYrdiRiced by heating the
performnmed by chan a flow of a gaseous™10 hydrogen

in

crudg fgeddn shepresenreief a refining datalysyrortin éhecabsenme tof a gatalyst using the
' Mft?c t of hydrogen and/or renobve excess
Sangée{%lt }10%%?@8%m acting zone. In sone enbodinents,

t heThe opetaatingcenditiohd@ag 88 tastdllRg, AR BMbodfnents, such that, per

cogittecrol I§g such that a tenperature in the contacting
gragyierde feed, ah fgotd)-S gramse RioaAY 8¢/ graumsasdqsst &8 grams, omatTeast 0.9

R
gratmsnfaé+(h9 praens| 6r MBIOB\rahS ofitly dFude ﬂiﬁ@uét?ﬁ?@traﬁi & Rude feed is

nd/.of the mnimum rDSC tenperature. certain .
pro Wédi%spgywﬁm&q&ay@e@@@f etide fpddp Berdaprotuct 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

58



10

15

C bel ow the m ni num TAP tenperature and/or the m ni num
DSC tenperature. For, exanple, in one enbodi nent, the
W RMs6430 t enperature may be controlled to bePé?R]S%MIlezo
he

ﬁi’.'5180 C or 390 C during the reaction period when
refiReRy- i Rettain arabadéments, per gradi of cru@® teetvtomost B Grams, at most 0.1

AnTRER, | 5,400 C th di . th
e RERPI LS Gyt 02 i e S Eh Srmneltherue foed 5
comentpétahat-coridinsible [yidratbes. tRdEbAbYRnetfirom 0 to 0.2 grams,

erature_and/or the catal yst DSC tenperature.
O-Obﬁgﬂph gramg b 0@ A0 @ramy or 8:93et-63 gramsnfinonecndeantsalde | ed

h . C during the reaction
y%g?#g%éﬁégrﬂgp%uf% fr‘%%%%%gd?%eﬁ'per ature and/or 25
m nCouinolifCatcontaetingl 2ohe térhpetArratCoPtrdh &‘éTeEglcﬁaﬂ %ate of total

ﬁo t ctilrgtg tg}rperature based on catal yst
profiich sl raff audah amgpnt of catalyst fepboricompinasions ereofymay be

Yd ) ALY / perties. Suech contral
perrmrgi’eﬂ { % r ex aﬁ'glleg%éd & g gg‘gﬂé%ﬁtg&%b iﬂ'ﬁ?’i”s ﬁ?‘ﬁaé'ﬁeé‘g“s 8°nqﬂ'°I of
the feynperateteinshbtantapting konemiy b8 pedorbahy EdhiRB% flow of a gaseons

b Qﬁereof. In.certain rrb@ibrrents, the inorganrc salt
YOERR L PUTCe FH¢/ Op HeR £35 ﬁw e spigpting;zongdo gﬂ@lﬁﬁhﬁtﬁm@m of
hydr@nGinbAR réB6F exoBss HRIERGH Wédmg%éﬂee condi ti oni ng

may take place in the presence o crude feed.
Co it somgramhpdithents, e gmpermtea lin theaboatagtibg sane hache Eirolled

such 888 b Bperal it 135 E BB B o 2P oF below desred temperature
“T1P.ehstertafidéinbodi@ents, the S@lﬁ&ctﬁ&%%xﬁpeﬁgﬂe fsrb%ﬂtrSfl’@ il (t)l#al? gle

| ngrganic salt catalyst to a secon tenperature
coniagung zong temperatusgistbeluyothe, mipimum TR tem@atie and/or the minimum

Do MO ABAPT SN ML s oot

I ments,

-+ °Clelewetipanitimom TAP genligefdereldnd/br EdmintRnDSE0nEA%fe. For.

20

25

30

or. 300- 500 .C,._and t hen cooled to a second tenperature

'exalpﬂleal.l}%éaénbomlg?ﬁt, ¢ sofagtingdeompergtuss may bs@onipolied tFihe 370-°C,
* 380C0NgH 390070 Mﬂm%@ﬁé}{ u%ﬁ}dﬂf&% g Sr?lﬁprﬁ;ﬁﬁ ?(‘ fﬁgtlemperature and/or

. determ ning i1 ohic con Vity neasure

mingaym SGhtemperghareag 400:%C. In 5 sorme enbodi nent s,

coRdi ki oni enperatures, my be determ ned from DSC
t eri%(e)éhgf ErPRYIRERLs; '?FE SORACHAEHETPETaBEF 1 Goxtislled Bieh that the

temepitaieriodt, By aﬁ@i@% h8ga@lyd: PAP 'té%%%g‘ﬁ]‘g%ﬁd;i? ‘?{tg% ?%%‘Y%'?‘b@ﬁ e

catalyst multiple timés in a

tempergiprsatios example cthe apntastingrrepperatweunay e zottrelfedac be Use °C,
rat ures

b ol rf .at_|.ower, reactiqn te
00 50 P B et e T s B TAP tempirature andror
minimyi DSCeaiipeatea s S0CS . |
o e oeste i A EERIRG, Gl ot o
catalys; Jg‘gf‘%mpwuw énd/ox eatalpst QAR tepesatutee megryiield ibproved crude
i duct | f ‘
prodferRshRties? Siith Boftiol by Fort BB o f SR Ry opp oy fecrease

non-¢atdahsapleoghs dormationyal condirdisiohOtepsprease contacting
of,the crude feed with the catalyst. Alternately,

ti ( [
i nﬁe"&ﬁ@w §ip.dhe joerganiosalticgtaliyst may the sbnditiemsiprior to
additfBof 0 ' | i nerease a yield of,
OAAEA38 A0 5L Do MR B BB SRR Pl
presengentie crnidedesd. Feongitioming the Gm&%&ﬁél 6t QRAYH Fhay iBEIude heating
the ir%' ven égiqss fl ow rﬁt e of crude .feedor hydrogen source,

PSS, Sl qatalyst tnb firsh temnesatare ofiat lsast 1007°C, at least 300 °C, at least

400 °C, or at least 500 °C, and then cooling the inorganic salt catalyst to a second
temperature of at most 250 °C, at most 200 °C, or at most 100 °C. In certain

59

B



10

15

20

25

30

effects. Increased contacting tines of the crude feed
wWith the catal yst may produce an increased anount of

Wi esuslossIgL£r osene, or naphtha and a decreased ai‘E’l‘ﬁJsztShﬁmzuo
VG relative to the ampbunts of diesel, kerosene,

eml;gdhnm, thmmorg_aﬁiqmadtcbamlw: atlieshd te @ temp}ﬂta;ﬁ ih?g.taﬁiﬁ trom 150-
lg asli cO ctin | e O e ot al ,

700, E 20060 ik 306D ST S B eoed forh segond fmmseos dn a range

frda 95290 °Ca3hR.o00 PLIHRSn-gf oct hﬁe%ﬁéﬁo&%ﬁ&%éfrahl?é‘sr RarEd

contacting time may result in a hig
deframinedtbygietesmining.éonic contdoetivitytheasarefzants 4t [different thingératures. In

Pl HAVILY). bn so enbadi ment he cont act i
softs s DR Som e Bo R Tyt Ty He depGRneR G LN e,
terhperauessiodelindilirorh dRatdod] AM fns OBk yAdatilg and cooling the
tenperature may be i ncreased to I ncrease the anopunt

ingsgam mlbepialystraultipledinesin @ DY dCopditireisg o6 therinorgesic shle catalyst
b h th t of
il 05 BB p sl Beidb B bt iR Wl v R R srg s then
tempdraturgsredwithesnwdntiohsl hydtoteatigechtaliytsr eases the
types of crude products that may be  produced from a
S| nglllém@? E@Soﬁg@@;s, Fiantgn)qfinaphthe, diy & GRM arimixgures thereof,
: : ' |
in 6 BB iRy b V! Yt BRER il ot oo dbva Yom o

costpeixibg‘z'fouat Fon&:jﬂnrplé;eiecmaﬁilgsi ira:'/eicéf idfeﬂ @ﬁ@lu@f reg;tﬁl?blggdk to increase
. be. assesse c rin the crude feed to
copping fim¢ ALthe F&&Eyfﬁ?cg%g ihe capalysh tely, ipgreasppapressure

: i : . f
relbtt 162HGRitiRT Beskate Bl ﬁfckééa?e %d}%gg Umd, oy 1&&993% a Jgaﬂ of a crude

i ndi cates incorporation ninto the cru
Prosiugdl oty inereasetineorpyratioryefhydesgendrond e/ 8GO a crude product for a

SRR AP o e At S o BORRB o of hese 4
effectsidincieasdl) conbadting tiafes bEtR R fled GTvh SR \GAIDIt n®dY Rbduce an -

. hydr geg\g%as during the process. Significant
mcrffﬂé?cg% 1of dieselpkerosangcormeplthe and p dpereasied smonnt off VGO relative

o 48 SRR F 5 SIS o 0, BTl B P

timey.d nogeaking the cmtdoting tingeofftkedtdpyoducsia the c@itiﬁ:cﬁmngh@ may also
or

haIt r the girmg’perti%g gtr t he crudeﬁgroduct. L

chauge Hn averags CARDQB nygoenef the crude roduge IRgigrIdcpntasiing ime may
. | 1

e e R ke e o vir SR R ond i (ARG e

gragyk ai n enmbodi nents, contact of the crude feed with

o DL AL, A et BB ERRER .5
exaMtlé, ARSERRAENR ek shi@® And/BPHR chBtadtinfg éHPeRiad lx’tfa{y BeRSteased to

. contact of a crude feed wth an 1 norganic sa
incregsenthy gmopnt efihydrqgen that the aphdenfped upakesin pradueathe drade product.

' incl tact, of .t h de feed, .
T AHRS e bte e bk 0% Y BEREE Gt hrGnaried. whfE improving
othexirapertiés oftthe b feed, RRfabAANTypbSE cri@IPOARAL thaPhal BE
ude, product may include atom c carbon ‘and hydrogen

progquqe o a singlegsudmbesy. Whe abilitye poenge imudtipl orude edoduatsdrom a
S BE )5 HBL  5, SOTBENSN Bl caion o

satipfi@lduced from a crude feed

Uptake of hydrogen may be assessed by comparing H/C of the crude feed to H/C
of the crude product. An increase in the H/C of the crude product relative to H/C of the

crude feed indicates incorporation of hydrogen into the crude product from the hydrogen
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contacted with the hydrogen source in the presence of
the inorganic salt catalyst.is at |least 5% greater,

WO 20080658020L0% greater, or at |east 15% or at
greater than a volune of crude product produce‘g{w%%]%‘mm

sowca. rﬁqlamrel)plomaa inSIA. of Thecitude produot czuga, Q? c@;!gpﬂed F]D the
orofi B b ca1o8 TRV o3 a5ty Sbaydipesrisss during thamposss.
Sl@fﬁchﬂﬁnwmn@ bf i %rﬁe%@dﬁc?@%g@ﬁhe?% V0 6 DS (ﬁﬂ:ﬁg crude

i.n_vol ume |s beli eved t ecrease’ |

feedbiaingd wit mmncaénemmpmy ofjbpdrogéd is dlasaraiﬂe | east
P I PGB SRS
progeréies of the bﬂﬂe pt&REt. Rdr gle DreRsin %@faﬁw tlfl':t dyllcf@g%h source

grans, or at least 0.1 grans of sulfur,
qr@gsi mesga}}tamrudﬁ proguettheichas an daoreased éfd}@montent per gtam of

£
cru ?&)P&gn source in the presence of an inorganic salt
ca wi t hout diminishing the activity of the

catlalcgghin enmbodngnts; KoadcBMbS crull® focl RALDHRA 'u‘ior?ﬁh& seét catalyst in
th cat al tf gﬁn be regenerated, at |east partia
¢ PEEHFR 0T lighidweiresariime @n@/@hﬁm wiclds mare hmmd byrimmrbonsmd less
are not
coI(EﬂIé‘lr:Tﬁgtﬁng'ﬁgsui % g&]s ni ? roger{géa(e:‘gktg%g}orw Eﬁltgatalys% in the

presehes effydragehfand steamn tia einbadinsentegiatifcl@eomabt of &® dridds feed
contacting steam and

it iEfhane 1 5 Prrgeriiear ieporisois sk calyst, ot lsap rcrouten of he
cortpBAERYBMNthe %Hde‘iﬁoducNﬂa?MﬁHe SRR shd J@g

renoved by contacting the used inorganic s
methgne) whiphdwsbeen mwombchntwthe amol€ake stractureyiof drd @nlmments
/ 066302

t 61 WO, 20
pth RS S Rt wh huns of e fipdbchmorbicen drom g crude foed
conﬂaeted withahg Bydrogéipddurdedh @l'ié/ﬁhse\ﬂbé bf fhe ?ﬁ’él“gﬁrﬁg ;9[ czﬂﬁﬂr&qpﬁt least

o produce hydrogen and carbon oxid
5% § TSB@HQ‘WTS 0 OE@a@F » ongE leagldSee Oaa’emogelrﬁ@fyagledtef thamaavolume of

erudS bRt IR Rl Sbo s oo S LM s
produnert bpenntacs af the(drade fexdwith he o Halreafalsii ﬁ%% &6%3i least 110

voloh gf Wi live Oh che arvnonsy S1P.r By @glg#a%ﬂ%/g;iuzr{zgméehawdue be

e DO LAY £t O 0 CAE APy o

hydqog@pgmgg of the cmideifsd. i n t he presence of st eam
n di oxi nd/or |ight hydrocarbons to
g@i??‘gl% ﬂ’?‘aﬂﬁ%nﬁﬁ%gﬁf?&ﬁ bﬁwegsverﬁrﬁén @ﬁgmﬁﬁieqdn@tumo 02
granﬁ[latl 168t 085 @ekafis) 0 bi TedstOf1 HUAIS 8 ?ﬂﬁ%oalﬁl%y at 'i ag ?ﬁf;grams of

di oxi de relative to reactl ve gas or exan'p
Ni/V{gs isicantacigd wxﬂmﬂn:@imgengigum Ilmﬂleqares&:nmmﬂhnzn&micésslt szttalyst

d | f t
witn U ARG U, e i a1 Bt vely 1 ow amount ' of
I |Mmmm&ﬁ&ﬁ@&h@ﬁﬂ'5§bﬁu&sﬁlt%ﬁl ysPBANd ﬁgenelxzﬁé at jeast

ggrrple |l ess than 0.0 ranms of 1ight hy rocar jons
partially, by remov of aae ergore oeggaonm;ntliat odntaminat: thé catalybion

i m The i ontajn
ConfHgH 05 5L 081 ) T e R T N S e
therelgf e%lgde tdiaiimhafits ) W rBABva] FrYAURE uRt'inorgdhid Bhnt Stalyst by
contactlgg 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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In sonme enbodi nents, the used catal yst and/or solids
in the contacting zone may be treated to recover

Wetbo630Dr exanpl e, vanadi um and/ or nickel) fi’@’i‘?l]”Sszuo
used cat alyst and/or solids. The used catal yst and/or

eatalyst byspntasting thetusad maegmg&alteqawlys} withosteamyandior @eéthane to

F?&rbg 3’?‘%?‘53%@5?‘? exarer ; heat | hemq%{'::1‘%’1113‘e

geﬁxaﬁ@lﬁeﬁn @mﬂafead»wsea Hop@i PdaltVatlyst afd fdaﬂiuaf crude feed.
CatgquStS and_systens wth control | ed contacting

condi ESTh E@b@dlmtss B mixtureiired mr@rmmlfe( ar example,

K"“qu@{%éb?‘m Br edg%}f:@aéu és&% nbIAl ?@y‘%&%ﬁ%ﬁ%@%ﬂ}p ?g‘ﬁz)

unmacteld& cifulle Z&kd)and/od réfiducthndfor Rokemay bahesied koD Rinfpeyitil in a range
%0 L@iBB e-ioni zed water to forma wet paste. The

fropy (ﬁ 5 Qﬁ%&l&r&@&o&t Cogil thopsoqustion 2 gas endior liquids is

w84 BSOS HLAORONS LGS Al 8 i yegons

progutoa hqm:hpélasa anafor3@s.oThelgdsposypinsludenan dndeessad quantity of hydrogen
X i ron oxi de/ potassium car ate m xture

ndfp e LAV aFRYA 8% o5 eRAmPIoethg @aamaY include from 0.1-

I
99 i & JFEbne D S-S Rloldd Jflﬁgﬁrd\gglr?% H g!{}?dsﬁrﬁaltﬂﬁggéerdnb%giﬂgfcﬁve gas.

addi tion was perforne
Thq gamapcontaipa r(slmay 1mamopai of lighhkydmtarbomstinedfer carbond

mol3 5B B ptibles 19 e RS BRthe O BB o it e s and

lesSthan 0.0485amg dﬁéhrbblfﬁl%ﬁﬁﬂﬁé‘béﬁ’gr&h of g9l Bhd B phaiméy &ntain
evol ution _of heat and produced gas to a
Mmm%mt@ﬁbm 8.5-0:90 gramsponareater than 0.960. T granks affwater per
dr of the internediate solid, the resulting
Xt Ut e ‘was |ncremsntally heatedto 300 C and ‘
: ITB.I bt sminrecsintasdimiets Ghé asedlcabdyst andPbesclidh tethe/coataslidSione may

| re was cooled to below 5 100 C and, the sul furil zed
be E]%F?%ffj (odeeqyst metals(Tar emnle, yapadiumnand/oF gickgl) &rom the used catalyst .«

amﬁé%l sBHHé Zpk &Rl %Lﬁgfst altfiSr Sofigd %Ef fie B¥a %ﬂ luglflﬁggﬁ)&al?)ﬂkﬂ)wn metal

dry-box under an argon atnosphe
sepatptiom techniqpesy forexample, ﬁe@mgnd'nenﬁceﬂ Im:eatlmgend/ot Eagification.
catal yst. The K-Fe sul fide catalyst was powdered by
passi ng the catal yst through a 40-nesh sieve. The

resuliting K-Fe sul fide cgkawypiggas anal yzed using
x-ray diffraction 10 techniques. From anal ysis of the
x - r¥go-tinfitingexaneplesefatal ystrpreparatians, thsting of cmelysthandishistems

|I|te K- Fe sul fide
wﬂfé%ﬁ@?ﬁ °%€%‘#%d"t“§[ IR & éﬁmgﬂ boé’g (for exanple,
Exam dt iRre aﬁﬂ f.a H-D@Slklfiﬂﬁm@él §tedx m-F@sulﬁ@@catalyst was
Iflde or. exanple, pyrite, was not

Pfelaﬂs ?Soe%mblﬁl ngL0Q.grams af wn el a?ez@;)@@drsﬁﬂng chpeiassigmy

car eltggﬁ%he@f% &ﬁsﬁ%&-@ﬁ%l 9 Eﬁ? eii%aé?%u ﬁvs}ﬁfpaslge was

dﬂﬁd(ﬂhﬂ@@lﬂ@lﬁsfm itsreskitiepltassans bﬂboﬁﬁ@ﬁ‘ﬁﬁﬁﬁj THe iedhb
ainless s eel) was fitted with a bottominlet feed

XGRS RE] PRI VA BHInIH 500 £ o orm an fron
oxdezkﬁl][ %ﬁﬁyﬁrﬁb}l gg i e Pnd {7 5}8&&&8&%%1%% %5%’[{3 }Hg(tl%e was

tdriven ©di AneLEr 8]
reacted Witmhydrogen to form a reduced intermediate solid that included iron metal.

Hydrogen addition was performed over 48 hours at 450 °C and 11.5-12.2 MPa (1665-1765

psi). The intermediate solid was passed through a 40-mesh sieve with minimal force,
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The K-Fe sulfide catal yst (110.3 grans) prepared as
described in Exanple 1 was 20 charged to the reactor.

W coospeszogas was netered at 8,000 NnB/ n8 (50, Oggrﬁﬁgﬁhmum
into the reactor and m xed with bitunmen (LI oydm nster

r eqgilde igerm@alintel solid Wissadded inoremendally atediratehie coatxol the evolution of

hedt S50 Wb SF eido & RO pScnp ekt ot itk ot 100, °6 pcer
addifién ofithefinttSedife 58lid, MO8 Rs AT S nbfieadn®lY MR to 300

~continuously fed into the reactor and product was
C enhmapigned §t 3081 76\feri1 howmo (die solwsniGatallyfti mihire waap eooled to below

t . t f fed at t f
109 b8t B0 B S o B0 P 5B SRS g oty
wab iB¥atdd byhfiltfaties ir0d dMobdkEhdePad Brgdh latrhospheieC addPwhshed with m-
ray saource and a sodiumiodide scintillation

- xyigRR BRrBRuGRAAA. T arams obthedadigsallideeatalyst The Kcea sulfide eatalyst was

g&ﬁa s-Eﬂ? r th]g r e was cont act ed
po\\s:\” ?%gaca ﬁ%g%ﬁg an%%ér%d@e%%iq hal 30 reactor
t enfike sdsulting &-~Fé salfide cslalystwhs falyolked ubidg kel diffatGsd de
eed with the catalyst produced a total product in

techuyigugs, Frprgranglysis of thepprayditiraghipn spesgm, itwns deteamingd that the
P r j '
catfiystiHflied WOARRI(FEY) koo Mlfidd BRPE. PR, Mo BRUS (or
exampie,aungnetitt 3Be;04). 0A prak associatet mgﬂkomﬁsdﬁﬂe ﬁﬁ)r gm:g%le,v%yﬁte,
e reactor effluent v r .on the reactor head.
F"'ézg&é? 8% ?VE’EiW ‘5%2‘0‘6&%%%2&%1 SPEFEWR oxi ting t he
Exi®pli D! Contidet s£2CHRAe BPédd WaIH a Qﬁ?ﬁﬁﬁmﬁ‘ég 'il?ﬂleaﬂ%enjge of a
separated rn a ni pr essure gas/ Tl
&Eﬂﬁéﬁ@m A 58@ mLgedntingeysdy stinoed taok praotde (enaposed of 316

bl B O BB SRt o B GE55 o, e

themsotdvgles ticdied iy BfaBact@iidtetibe la0a htsBafidivnt 1. 15-Bdh Wsdider six-, -

‘ bla%:gngard chr omat ographi ¢ 5 techni ques. The tot al

NN ded, per gram of total product, O.918

f . . '

on SRS caB e KEo P Rfnih BtBa 1A e @ibed ty Byample 1 vas -
chatged2q thegem;m-. diydsogdncms veas ntered of s,oomm?ﬁ;ﬁécso,ooodscm) into

r nea. .rFr r)es a conpositigons of the cruqge
the fxoTE A0 e D RS ER i eH BB FREATERE ey desitumen
L R R AT N T R AN R X
mixyes Dagingthereacionrsn pated ofl §didurs) hylrogem pacandngude feed were

d wi.th hyd in, th f t

confibififily & otk ottt R0t v EoiGoEr g aesdeved g the

efflpsn Sbisdr portidT thaWeRdtdR| CHRRAB FH W Yed AENBRAES 6110 R/hr $9Kfintain the
The total product included a crude product th was a

crude; fged Hawid jevel et 600 efithe aeastoraohme. nAS0 milli-cyrie mECogamma ray
- dr: b f. total .
T W T AT

the mactoent for the crude feed (13.7 wt% in Table | to

the sqlids formed during the process (2.7 W%, it is
posiepIydragsn gawcrude fred s contaatstl veth the cepalystas an average internal

T T R L TR N—
produSad Mithlprodiss iBle form of the reactor effluent vapor. The reactor effluent

vapor exited the vessel through the single upper exit port. The reactor head was

electrically heated to 430 °C to prevent internal condensation of the reactor effluent vapor

on the reactor head.
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The non-condensabl e hydrocarbons included C2, C3, and

4 hydrocarbons. From 20 the sum of the weight

Wewsnsagrs of the C2 hydrocarbons listed in T

(20.5 grans), the ethylene content per gram O?E#‘ﬁlfsgqmmzuo
C2 W\fier s5in dhrsronetor, lthe readtonstiinent. vapbewicooled and separated in a

‘“8-“ SRR sehfior S & Phpr s Eeas ot sepestiar isomaguce o

hQIEidGITBithand dPaPbtrdaie TR ttr@ﬁﬁ@@d@ts@]&@cé t)g
dr ocar bons | i sted |n%§bl e 2 (23.9 g%gurr% ﬁug&éntﬂowcausnc

scrpbRss éneemayiasidic gases, gnd thesvafienqudntifisd mmgmtaadhdmbrmmtograpmc
d
e, oA T 5, 08 Sl 18 g g

: prOdﬁctpmd@EDﬁQ memns of am-afndeﬁgaale HRreasH RICHE 0 TR thel R8ctb 0.027

dr, %l(? bons of f{he ngn- condensabl e hydrocarbon gases
g‘aﬂé SRsT grAna AEcruge fred sempinedwePrgperties endcapasitions of the

| d d
TR ST oA B o e
suntmanizeddn Fable IvmtBiGaS,bIhb[le mm}lgeaﬂu Thble B4k Fe6. 1, at

st]%lZO rdgo 30 F) at 0,101 MPa, at |east 0.001
ra Fﬂlﬂg}% agogthod ofepntasteperamade feed with hydrogen in
the fe%éﬁdebiﬁh@ﬁ‘a&ﬁldﬁ%ﬁ& ide A0ty pioaile Lol el with

east 0. 001 granms of hydrocar
DQOmttamtkgmclahomef woken 'I?BS Cotél ;&ndhd ithddedta dhudeProduct that

001 of drocarbons with a
Wasbhgg]?‘i“‘a e%'t’fc&“% s monecoadensablg hydrocarbon

gasés]peQ@fhrEbfﬁitaledcﬁﬁt MPa. The hydrocar bons that had a
boiling range distribution below 64 W 2005/ 066302

PCH Y SZ0pH pshe poultooftheMER lcautent fos therrandef feed el 3ahe%) in
f { t
T R LS s bl 0SB Bt e
combmaltmd e«ﬂ theaiontroleddeunditios Shd tHeltata09s p fd@lﬂ&ecﬁi ﬁ)wer uantlty of
2539 at&[gg V\%{j&é napht ha, kerosene, d| esel @
co ??56 tMP@a@D“Q?’@Ol gr ans of 5 o
t d
Eamfe%n%ﬁdéﬂiﬁblg %bBI?J 1?151?19%-&) I;b C%Eﬁﬁ%cﬁ'r OSb&Ls. From

an oct ane nu eas
the sy of tha vesfight Iperocntages qfithelGe hymehrmlﬁqmisﬂﬁﬁ TaBRIZ2(20. Pframs),

the SR Sombent PpE ARG el Eﬁﬁwﬁ B oaain coldipd. FosC:
hydiQcarbondsAHS h?cﬂro@érﬁéﬂ epﬁ'fc (gg ({g?zﬁ'ﬂpgf‘&Pylgﬁeg%er gragn pf total

naphtha portion of t e cru e produ
C2 hydresarbers. ninentthe s of ithegweightpetcantagpe of the @ntylrocarbons listed

in TR 2752 gl Hibt i Bolenler pm Gl s budipergbors may be

calcylateduThe 03 thyaroka®6id HEthORbM RN ﬁ%irar e géégg MEfelea 0.21

portion of the crude product 1nclud
granisif PReJeHS Bpetaay afitetal Gf hydrecarbonge Tbe@kdrydrdcaxboamof the non-

t 0. 3 fr.ams of S
B A R S P
cr Ubiis epampleatentoasiraés 4 matiod So grtﬁlhé’é@ cRide iiEHEﬂ%’tﬁhﬂ ifcludes at
per gram 15 of kerosene. The crude

leastri ar ormghgfr
O e g 0%%{8 witloohoilina range distldbléml o;f alTest 204 °C (400
°F) afl). 86 £ rod ct | | uded

) at0.86 Pl Caé Qﬂ%hsg de;}gss of h)@g&'a % Wge distribution
betweso @04 PClaad 300 °Caatt@nm1IMBa Ca@ﬂ‘éaﬁm 0@1‘ slo%§aro@arﬁons with a

nggr 8 abromatblcs per gram of di

boiling range distribufion between 300 C and 400 °C at 0 101 MPa, and at least 0.001
grams of hydrocarbons with a boiling range distribution between 400 °C and 538 °C

(1,000 °F) at 0.101 MPa. The hydrocarbons that had a boiling range distribution below

(
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The crude product had at |east 0.001 granms of VGO The
VGO portion of the 20 crude product included

WO o0Blobs362 and the VGO had an aromatics content
| east 0.5 grams of aromatics per gram of VGO ngﬂﬁt%o‘umzuo

204 °Crinelpdediso-parafinsand r-pargitins| aie ﬁataiwmtsucmmlqmam:xs to the n-
a?agﬁence &\Kﬁé_g{g carbon Diluent. A K-Fe sulfide
g?vg’f repared by conbi ning 1000 g of iron
oxi deheaghielf3dud uﬁu&atmmlwlaﬁeaﬁ&s%&w%%oaae& with

delonlzed water to forma Wwet paste. The wet 25 paste
aphibadiessens aliesak améé’&@ b@hle cdepmﬂpjb’eha:d atd)caSb@ ﬂOI glams of

nat)}rrl;ﬁn aﬂ%&g%&ﬁhﬁg oy rne a tane is a%‘fea.st 70.

The@lplitas pomnaf@lﬁe)&raa@pmuﬁe haata%ﬁeaie%ﬁteﬁpbfﬁ lﬁ@;@ 0.01 grams of
m xed wth elenental sulfur in the absence of

beawp@ee%mpfmaph@m The naphtl portior of therngudapradess ﬂnad at most 0.15

o BRI il of BUSORE 1% Fnflle et SioorTht Gk bidygs hac a

lea'soo 3 tgeaths cjslmbﬁtstg&hc Hﬁghﬁﬁuﬁ@s ofgpl@ant ai ned at
400 _C for_ 1 hour., The sulfurize cat al yst was

r ec e cBHlernradiat had atdesss A.001 geamsy efkeresene.s The k@pme portion of
T . . cul fi
thep%ﬁv\%tgﬁfoﬁﬁét' Hal! f{r'fe%r%tngﬁaogaﬂ% gglgg\g ?}P?‘@é 3@}?% }rm%] on o? the crude

using a
produstinthuded asiailties,land BeVER6sehd ntdir&lssmdep&@u&ﬂﬁb an

si eve. 65 W) 2005/ 066302 PCT/ Pe20047 042120 PFha
arqmaatios contgntnsias leapt (h3 Brams of aromatics pgr araymel k@&@seahamb@osene

po#ﬁglr&ﬂi% &ilde ﬁ:;or hih P altFS gxlaﬂﬁle(ff n\}\(gr{o%gh?c %1 ﬁgs  per gram

X-ray action spectr

D

-of kéreseneat al yst i ncl.uded pyrite (FeSZ) . i ron sul f| de
) F F XS) .
- Sur bheRee BRbiet Bad edesp R0t shamcs el EBhbeanl RaetoRpt the-
* orifelpiudt fnbhuded hiRfinatict Gl MLMIES ﬁ%ﬁ%ﬁhg erud8 ikt Bld an

de Feed roeen Source 1 nt

' aroalams Fent@ut| off |atibaﬂél‘hg1§ams od eraamatics peegrsacbfidi¢seb of

d d

Food P S RSN i o TRSE B 0P E Efisok a0k e YdOimgion e

crud @mﬂuet Bclud¥d Bidinatic§ ahd tHREVGER had R arbinehi QAN teRRST atqeast 0.5
crude feed was 16,000 NnB/ n8 (100, 000 SCFB). The K 10

Brwofmmmép@am V@@S O grans), prepared as

Dikwetityodl KaFe sﬁﬂﬂﬁaﬁtaléfeﬂwasfpreﬂ'ﬁéﬂ By &omBmEng 008 g%‘ﬁrdrfbmde and 173
~ Table.3 in_ FIG 10. The wel ght percent age of VQO

g of,poigssiwg casbongdts yith 4238 9@@&@5@@ wates 4o forpea wet paste. The wet
I 5 [
pashERAEH0BESed s LRI 1ol IR e Srentiaf sl 376
mtgrh:adlatdm)llmi/e;@m_?ﬁ@d thenglag d0-afiesh ?isﬂé rvhﬂﬁgﬁamabﬁmee d.
I Nn: e e IaVIt oft crude roau t .
pr oﬁﬁ‘e?ggf aptjo EéﬂeniﬂAfeP the fuiermediate SPREH‘”’FH%‘X tg«reiemn;;al sulfur in
O
the Rbadn0 oF & HAEroDEBON LGN £ 6Ok (SKAR) figdn etfhosPhélf e
intesencdigie solidiveas mcévwﬂlqmmdeﬂ:d d)a‘rmméﬂcsulftuaptacwd irha $dated carbon

steej %%ted tQ %Oa- NE al:%t afu%tamednat Ell(}(? é?grcf ﬁourwaﬁle sulfurized

catalyst was recovered from the carbon steel reactor as a solid. The potassium-iron sulfide
catalyst was crushed to a powder using a mortar and pestle such that the resulting catalyst

powder passed through a 40-mesh sieve.
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20 Fromthis analysis, the transition nmetal sulfide
catalyst, after being in the presence of the crude

weeshsmeshohydr ogen, included K3Fel3S14 Exanpl e Pc B004/042
Testing of a K2CO/1ZbzCO / Cs2CO Catal yst and tﬁﬁﬁ /042120

I nd |’Khedemiltmg patagsaim irofbahifide catalyst wasladaltzed using x-ray difraction
was . heat in a actor of a TAP stem
R DB S ex(rawd@fm‘ib&nmct@%tw determipedstpat the
caﬁlﬁ?fmﬂid@&' SriteflLEH Sithy 3 tor L u@%s)/ aHe Rgﬁ‘ﬁ@ht@ W4H98). Mixed

di‘oxi de gas” were SS spectroneter
potskssitimeiranpgulfida ot igon ofifle spe2iEs Weﬁ)ﬁ@@ete@&fd@@mgoataan difftaction
-y orted on alum na showed a current inflection of
®r than 0.2 volts for enmitted carbon di oxi de and
Exa éﬁe@on'tik!‘ﬂo?ﬁtﬁﬁﬂe@eedWﬁﬁ aVH ﬂﬁ) R‘Soﬁi’@etthﬂe Polsthce of a
rom e |norgan| C sa € mni
: (hde ©F vhiat ¢ caSRtiOR a1 sgoms Hvidrdgén/to Crude Feed.

Ih?eﬁ%é?@?iﬁrﬁ& ) ﬂ"?fg fechf55i3 w%c“}*éﬁrrgﬁ%psﬁﬁlé%ﬁe%ﬁmﬂplsﬁ except
thdt &g thfo bfﬁy@m%; 430 eHidededd \ﬂés R0 K /nd'q 366,000 SCFBHEThe K-
K2CO3/ Rb2CC3/ 2 catalyst ("log (1)") versus

Fetsulfisiercataliist(75:Orgtpms), poenaeest aﬁ@bsmhydm xamnple| 3p gvas gharged to the
@Arues for the ion currents for emtted water and CO2
From 66 WD 2005/ 066302 PCT/ US2004/ 042120 the

I noRyeptiridessflthe cratiepyriuct prbduced fivkd s raethed by su@ithdrized in
Ta tlg%ﬁ%dS%%ggﬁ{ngggQgﬂGf ani c sal t cat al y%&;%%gord%ced 0
t
zﬁiﬁamﬁ%@éiﬁﬁgﬁiamgaﬁmﬁ %V%e?fh%%:;;:;e of
g By Beisens 2c AP A e Fie Broghgkproducedin -

Exbmledpiiléwedthin. ﬂﬁtﬂwﬁhﬁm@&%ﬁe BfodubCprofud®8if Example 2. A
different inorganic Salts % be frore di sordered than
wa

highge APh giiavity indicates hydeenathona at glsemm:rmw;@r Wjﬁ(zlaroduced
T | ndj
| mor i ofha b LAl e o s Taliing fhe 1ol M Rppyed

Frotf ghik el pds, tlee ﬁaﬁuﬁnahetal sudfide @taljd), {BepBéingiidthe praehesof the
from520 Cto C at_rate of 10 C per ninute, and

c@ﬁéﬁ%ﬁt@é@%@“@d& 66@04(: at a rate of 10.0 C per

1 dividual

In@uani altsuf{n al[UT&BﬂteBstmg;)SGDamg aampfke Wﬁs hcated ina reactor of aTAP

Cg%/ R02CCB/ Cs2CB cat al yst during second heat i n%
systefa fropsrogatisrweratiyidt Hat o3R8 “Gaat & raie of 0P eCoehminy %dEﬁntted

B AR OB S8 Ve el g e T

systemler heat transition curve was cal cuI ated to be

ai + e B RERREDa Ertaueayel saprorisd So ik Shefsssgarent

mﬂe@ﬂ&?éiaérb‘it@r Bhn 8 2% dits bRl Eﬁﬁ% Hﬁxid&ea?a o' afrdht 1§ﬂen‘%§>n of

definite heat transitions were observed for cesium
0.0¢ ol frartemitted water from the inorganic salt catalyst at 360 °C. The minimum TAP

Ie

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/RbCO3/Cs2CO; catalyst (“log (1)) versus temperature (“T™),

Curves 168 and 170 are log 10 values for the ion currents for emitted water and CO, from
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DSC anal ysis of a m xture of Li2C03, Na2CO3, and K2CO3
during the second heating cycle shows that the

vied 2606f36¢9a2 CO3/ K2COB mi xt ure exhibited a sharp
transition between 390 C to 400 C. The m dpoi n?e #I.'Sg%oélmetzuo

the inopgenixt salteatalyst eSharp iffRGtichs o BmittedesatemadrCOedm the inorganic
atﬁfltl on c éé &‘/as calculated to be -182 Joul es per
aEF%\ @ ni ng of m)bllltyls determined to
st a%c@ﬁtrésh%tﬁk@ &@?ﬁbﬁé boRg
shar p heat fransition i ndicafes a su o{’ant ?ml?car ¢ and

cemumdm@@wéaadmn@mctablesamm inflestéonslae 360 °C dori lmth emitted water
%ﬁ'ﬁt b VI Testl ng of an Inorganic Salt Catal ysts or
¥ %ual 1 norgani ¢ Salt Relatlveto K CO Al

iy esmm&ummwb&b@ﬂl vitted g&d P8 1R 1B (531('351@@% Shtalyst

of the inorganic salt catalysts or t e |n I vi dual
demapstiues thatdneneanic salbcajalasts composedaf $wb onintone ;Liiﬁcem inorganic

selfy e B0 ford tiser eI RS B FRRC ot e i e

Exanipde 60 DSTTedirichfanInobeaifit Sal rOhtSEH alimﬂnﬁvndaaphﬁggamc
ohmcurrent Timting resistor. urnace was

Saltg. Inall P§Caeting, 214¢) mwnp&wa&ahﬂambt/g méﬁfwﬁ adateoif A °6 per min,

66302 P us20Q4/ Q421

o DN ol st B i 2B it it T Sx I °C o

600 € RIS B {0 o© wBF A i h iFerk i L ARl BN SR SRINGIST) Model

DS@ﬁymanufacm:ed b?@crﬁﬂ-&ihnﬁﬂmormﬂc, Oofineotieut, ©gS.AL 0t s of

car A EABE U TRb SR BB smrlystinasser! heaing o te

sarfifle3ho'%s$ that the ShiS hteR exditteNAUOR! KAt Rl BB HES LI PC and

catalﬂ_i{lst resi stance, respectively. CaO (curve 174
¢ snipaintrafiths pniparagere sangsiveas1259i°6), Fheareasimiet bent

disorddewasl dsitimiaédifostansl the niigigfunt DIC fefperafat of 2190

apart fromone another during heating. The
K2 Chsqatissictorthass pesulis, agidsfinite heat transifions were observed for cesium

carbb@d:@/ K2CO3/ Rh2COB/ Cs2CA3 cat al yst, and 10
2CC8/ K2COB8/ Rb2COB/ Cs2C3 cat al yst (see curves 176,
1 78 DSM&II;&B)of aminte 61 BL00; NSRS and K2COS$ dﬁingmhé Yecond

e 2 A ARG, it e

tradsHCR G Serd M"CCMWO@ e, fl*ﬁ%%ﬁ@ém@’ 6f ﬂi‘att@rg%%% Cgﬁnge Jas 385 °C.

application of voltage to t W res em
Th¢ arsa gadﬁrdaestatrmsman &hmtwas'bhh‘ulimétofbeeﬂrsz:l dilesger gram. The

bedenonsfragm % hfr@!cl{t]ﬁr eaﬁ{ntémﬁ%t sts ar e £390 °C.
ThééhatSheHe triahdifi @Sindtafs %.%ﬁ&ﬁalftfaﬂmt)l% @i%ug:mmtﬁfe%f shits.| S

a grah| cal reresentatlon of ots of

Al atadysts or an

_Illﬂlldﬁgli %}%rkaﬁugﬁgii i@;s 'g&g Eﬁl 3 g&ﬁg@%%ﬁfpﬁ{ep dﬁaomg 3.81

cm K8 e P inb SRt 26468563 T/ BkiviARl Flopdimfe salts in a quartz

relative to K2 resi stance (curve 20 172) versus
vesped 5y pletinuen exveapner Wises separatsd frorg each other, but immersed in the

se e e T e Bt Rratid i S S B

220;000hm current limiting resistor. The muffle furnace was heated to 600 °C and the

current was measured using a microammeter.
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tenperature and then heated in the conductivity
apparatus. Curve 184 is a log plot of

W 26068648803/ Ro2C08/ Cs2CO3 cat al yst resi st ancepor/us2004/042120
relative to K2CO3 resi stance versus tenperature

dur iH§- b2 i 3 ggphitalipresentatipn of dogplots afthesapple edsistance relative

to Bt AR ark g Tk (B0 Versi TemBélare (“T7). Curves
17DpPHOB T KAGBATDLHOARE 0535168 of BLEDY Bdsistarde! @R Bdtistance,
relative to the ionic conductivity of the origi nal

Kot L 6 Ry cataiystassistance, Bl {ECO#RbpAQs1(es2CO; catalyst

resit i R ORI G RBTOMCLEL: R St Sk
heatGatb(cuirte 178y eXidbitdweRitively lhdpa istabherekidRhfoflLive b K,CO; (curve
atalyst forms a 3Q different form (a_second form

17873 Aerapernaturgs mﬁa@naeéneﬁ&ent%-M- a8 stable meiptengeingdicaies an
oxdep et ol b BEPlen o 943G dicl i Ul BRAR dning heating.
Thee 6035 b, 0 OuCs5@0; mﬁ; @?eoagiz%g@f%ggs cHtalyst, and

C 1.N a Z 1 SN. e |1 S
Nep PR R COM e Oxfasit e sprves | e 1 orand i o sharp
dedrbaW iR rQREVIt) ?a%@te Jiég%hﬁ@s%%% thf’ﬁ%@%%%ﬁ%&é@%. A

the catal yst; t was manual 'y I'n the oven
decseaserin mesistivity geriirally MdicaRs Rink OORéESRAOR T ddtedtyd duritighpplication

of e e PECTRGSRRE A iRl st Bpg Bkt mrc. 12
detnBatithatethal the MR Sale@tdlPstdvRe %eﬁérﬁﬂy oM 8110 B S Spure

. under the 5 sane conditions.

mmmmmwfmmwy@q Hdcanme |iquid and
£ he e s 3ol ke Bheaiolbr BERIREBE 0, 851 57 1

NafD0i/HeCOgRbC N/ O Trarthl il Fdvistandy 861060 to IO Qediftahddq“log (r
of a K2C(3 Cat al yst and St eam

e Ehgs,fnce B/ Rb2CO-/ Cs2COL .
g BEFBVERGCRHES briet Cung 188 igaplat of 2 itiac@fdur e was

Nei{SOHK. CORRBIBOTR 805 cpaaf RisisMASE Felile B .0185 rBiftance (curve

17Avevsus mlnpeﬁﬂgradmgéieawggiﬁﬁhe Na&(éﬁ?/K%?@ngll@taﬁgf@@ﬂ@mtalyst
i y S | e W a

AL BB RaCoPRi gRlaOubin st e obl rom o

tenfPRratureang e Hoaea B Rl dofiudaig *abﬁm%s ”@%Weﬁ* $ii0g Ilarg@?t of

autoclave at 5 C fromanbient"to 625 C, a gas
Nag Ko GOgRbAR G560 satalyst mesistapoe Fadativedo K.Ca desistarfee versus

to register internal.t erature. . Prijor o
tecfrg LR R Redrthel e S Saph sl SR o E R Ol 600 °C to
25 %€t Theicsscaldattivity. of the Aflektéd MR, MOTRECO/RB,AOYTEICEN, cat
. vessel @%a 250 [rL,_tY316 st ai nl ess. st _’Zgﬁth%/f‘gz vegse%czbqsvvasalySt
inciggsRddplativavia the doniopandyrtivty efche prigingl Nexi0/K20@4Rb#£01/Cs,COs
catdl control valving, a pressure relief device,
ther nocoupl es, a pressure gauge, and a high
t enfemathe défferemderin ioniabotelucivitigedOtke 2Ebrialiy Salticabibyst dM¥ing the

capabl e of regulating flow of a _hot, viscous, and/or
ﬁrsbﬁ%gga ang seropd bersings B awpyahe infermed what dheinpragpicpall gatalyst forms a
diﬁglgeﬁ/ i;bmﬁg 5@ GbrmD’ on WolidlEmit 8ol RIRGHLYBE 500 d Rlst form)
before any heating,
Example 8. Flow Property Testing of an Inorganic Salt Catalyst. A 1-2 cm thick
layer of powdered K>CO3/RbyCO3/Cs,CO; 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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+ AdditisleVessel MAadditiah &8sstN(a 30 ntl., 3TBetainless steel boke vessel) was -
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was attached to the first inlet port of the reactor
after crude feed was charged to the addition vessel.
VRD 2ens/0be302ise, the addition vessel |ine was insy 004/042
Product Col |l ection: Vapor fromthe reactor engghgﬁ 1042120
theeatalyst, tbemshcﬂastmmmaawcd imathe owers att@heating.ofheed i nt o

R RS ED e Ceb B0 Bt 6%, P s e il ol Bty

haaheahsma&grm l's). Liquid fromthe vapor was
condensed e _cold traps to forma gas stream and

a | ilgGpeirasy rﬁh@@éﬁ@@%p@r@aﬁﬁtﬂ raliswware fise Slowingpowdgse nnder the
Sm&ggg%ﬁﬁ .4 eactor and through the cold traps was
regu as needed, using a back pressure

regd mmémzmeygbgtoyt:@ﬂ@matamyﬁ bbimelaguid @hdFRAiP Howed

the gas stream exiti n%ht he 30 _cold traps wer e neasur ed
3%@&%@%&%@1@

(Slﬁglﬁﬁ ¢ fisk i.u@qler Unéltwsvvét Test

rée %fche Presence

of ad(m ﬁ ggg;cog Cammsmﬂ Std:ha. qas ﬁﬁm&g M?ﬁiént and
%SB Hew et dgal\/bdel 5890, , now Agl | ent
iﬂe 659 FreeRtwWhes Yariations aws desqried.
I
Relauo'rn A 230 ) ﬁas%eﬁag C Bgir Aﬂ&ﬂl&’ﬁ@gﬁg\ﬂé 19437 ) FRE HESs MPa

renoved fromthe cold traps a
woRki0g pE6H80 25000 THsDR GOQPOAQQ.QﬂttecDmH a nmohalmcal stirrer avat ar 800

wa?fe(ﬁe se%ar%\hag fro%@&m%l lpslreamgéheautoclave

at £8P0 O Gibidnt & 625 AT, Mﬁﬁp&has&%ﬁ&twﬁ ert, and a

Vessel ., The crude feed had an API ravity ot
cspgeRIplasiedegisier Hﬁ@nalqpranﬂgm r Rudier ga theutop of ﬂ@ autoclave

‘g@?ZC(B/CsZC(B cat al yst | ’31. 39 grams) was
eq‘&ﬂ% ¢ sontrplleddgating systegy s grypotg) vl vioga pressure relief

T R

V@M4W@%MW@W matcﬂisyaid/drqﬂesamzed crude

f 3
foef] 3PP P e e ORI ngﬂa?bd%t%@@%mgﬁwecml valve
was Bftacked e ifinsl ik oSk i‘@actog' KRG BudER2TBs cAtded to the

-Cs2COB) did not exhibit DSC tenperatures in a range
additigmyeseel5Boior © mhﬂm add@on emqselr lateuwas insulatiodv e t he DSC

Pri IRy b oo PR 3 05 e B v

int@dnddinfotsSserid®ofl td @Iﬁf)ﬁéﬂ&&e’éﬁﬁ eemteRsturaand; |t¥bés%ﬂa§&ted to a
C under an_at nospheric pressure flow of nethane of

serigs of tymbs 316 mpindgss sisaldinka yesshls). deiguidfiomdhe vapen was condensed

. te f 0.4

in SRR o Bk s sl e, e ot e

vapoe fotmothe relatr afll gatugintie ﬁBIdhf:b?@ WAB r€ulAted, a8 Weetillyusing a back
nmet ered during the addltlon the crude feed to the

presuERegilalpye A @tfeofrﬂﬁw and giptal ges Helumedar thegap leeasu exiling the

COI%\%& ‘%%%m n u S%gs Bge a?écr ugéﬁﬁteeé gz?d(?ng)G §§ ﬁ&)ﬁm Meter).

Afce;eammngtdie et td@ﬁme&d,cthé paystieRmSMs cdlieatd e gamcwgt(a qadiaf gas

cr ugl? feed was_conpl ete. A decrease in
collecnon bag) for analysis. The gas was analyzed using GC/MS (Hewlett-Packard Model
5890, now Agilent Model 5890; manufactured by Agilent Technologies, Zion Ilinois,

U.S.A.). The liquid condensate stream was removed from the cold traps and weighed.
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tenperature to 370 C was observed during the addition
of the crude feed. The catal yst/crude feed m xture was

weatmshesnza reaction tenperature of 450 C and perms2004/042
mai ntai ned at that tenperature for 2 hours. After two 7042120

Cinde: psoduttrend et were sepmrated fromh the liqifd dohdersaristreig The crude
r(g?ci due/ cggﬁ]gl ysé) m_xt Hre was wei ghed to determ ne a
prodict was wgehed apdpralyzsdoduced and/ or not consumed in
g . e st
R T Sl i i R B B
feest hadoineA Plegravitiedf 6.7, The cruda déedrhadepergrammod trucle febd, a sulfur
feed.. The total product incl 0.87 grans aof  a
copfis %&@d@ema ogep %?négggﬁgﬂ gpaay, 2fy a dtaklii/ ¥ fentent of

0. [ ' ¢ed
a0 5 D OG0

(3b39 eranzsdwas chrrgyd totthe reactedle product had, per gram of

o e R0 S5 Bl 888 srtnu S Py T PIGREDE 16144 grams
of KYCORET0. ANghitic 08 Rb, 305, a1 2005/ RAA302CRET,US8@04/ 042120

In Exanpl e 10, the reaction procedures, conditions,

KoLQatiha€ &Sz(éQdCﬂ?%IV%tlhﬁfdta miginumRAR tempesatuzerpt Egﬁﬁﬁl &he
1 ta .
Ko O RIS 0] S 1Rl TRttt Y B ipfiguat st

Qo

 (KgLOg R, COT nd Qsp00: )i 6 ducdxhititDSQaempéraiied in aGhkiSrom 50-500

orP duﬂ% 0.14 granms_of naphtha, 0.19 granms of
Caildis 1B tempegatirs ig abowe the DIEIemparature of thei inerganie selé patalyst and

bedly 1, eﬁﬁﬁf "vﬁfﬁ%ﬁﬁ nts of coke.
© Exatr%%ige%g tgglz)n Sagglﬁoq%@t rate %%%ﬁg@é?%ét of the
cr udée tatelystnvasheatedydpidtyeto 456 GCrnelet i ithwsphiceRanesuefiflow of

o082l Bt e

of QXeAL/Ein ! dhdmétBari dt kathb8250 ShYhfn, " _
pr oductm had Ig. resi due content gﬁn,gfas%%regg%fﬂ!ﬁ%r. The
stearpgind metheon teene custtinupusly metteed dwing thheddition piithe crude feed to the

-reoeP 2 find, T bt RNV enibtitLifle dhp roclBhioRs P

(2291si) of O dveetls miiges; rREEHAT SUHE teeli 10158 3080 reth &S in the
ams of hydrocarbons with a boili'ng "range

Cg" 001 gr
addtion qug‘i]taﬂéhthéiad onwé thexgededeed was cauplitea A decreasadn

o [ ' . pLing range
tenfpelte i 310°C iz YHLA0GBA0E sndhddian Gbhe pRACTRROP
8_. OTHe gﬂtﬂigﬁ/ctlﬁdﬂﬁedl;tﬁiﬁﬁ%ﬁé?d?ﬁtgﬂ(tg g 63&02@1'1 Hnﬁ%brzgtgfl&gﬁ' 450 °C and
LSstr t1on et wee - at .
majsined a%@éﬁ%?%ﬂ%-@éﬁem Adfter §yvo howss, the reastas Wastepolgd and
“ \ _ .
O eyl RS SR to Fualiop pereentags of ok

proguasd addjoe aot consurded incthe reastioh.t he K2COB/ Rb2C0O8/ Cs2CC3

Exogieh dittesnie B ofiel a0 wPighbmngreok GaahpEBAeaTsight 0.046
graiNe of eokeamaRied 4 ﬁﬁ&eﬁoﬁé{gﬁ graﬁ@@%w@n?ggﬁ@ /r@?o%ixo%ugt included

catal yst were used. anpl e , ane was “us

0.87 gramsiof @rcoeterpredunt sdth anravesegenifd gidvitylofdB mgé gasyaEhages
incl‘d&gdjurﬁgactte%ecﬁ}/,%@ eggn,s Bzu'c{n eC4-és hydrocarbons, and CO, (0.08 grams of
CO; per gram of gas).

The crude product had, per gram of crude product, 0.01 grams of sulfur and
0.000005 grams of a total Ni and V. The crude product was not further analyzed.
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graphi cal representation of the anmounts of
non- condensabl e gas, crude product, and coke is

wiBpiosio6edos N FIG 14. Bars 186 and 188 represenpcyia004/042120
coke produced, bars 190 and 192 25 represent wm %

i oum Exhyﬂed@aﬂ:bmmhpn pmoeéutm,a:nddlhana; chiilé feed) afi® Gatalyst were
the[e re(eﬁsse&ﬂ x:Pv\l/:tgg(qgo,lﬁlas Erod %fgg%s*s n th Egﬁ&htquf ine
boﬂﬁ@rrm%%@ism@uﬂ’&@f&f the @ PadutP 6i‘he ¢l Cgrodﬁét%aﬁf péi'%ﬁﬁn of

based on the ght of the rroNero

cmdc @m@a v 1|4rgrananbn@hm 089 gms ofdle‘uﬂir:tta Qﬂiagnams O(foaGO and
r 19 of coke

resipeopPatif D1 s @ monleleei i mmmtyaf ke o ¢ e

Cer ERafMipRs 9-and @Moﬁﬁrakéﬂﬁﬂeoni&t B Ehél HedePfe6 WP 1H@Pogen
of the use of nethane as a hydrogen source to the use

sougee infhie prpsencgaf abwost Jgrams ¢é natabmtpﬁ@ 10Q/gramsef grade feed produces

= AREOR g BT R BRAR il ol A Rt Bl SRR oruce

prodacroied a rekitiee co‘iﬁexﬂ eﬁﬁmbmn%iofmet:ém dofitedt of thastudeFeed. The
effecfgfgi ve as dro%en gas as a 71 WD 2005/ 066302

ePr Nig¥ contenhefat zanst 38%0 of gheysulfur
f |t
cofiEiiid W%ﬁ%@ggﬁ%é&ég{ﬁ?a" oroduct. Cexanpl s 13- 14:
PL odThe cnge @rdauudmclladadialﬁbam)tﬂm Frdoed ebdh)el?]iooﬁﬂion@vmh 4 boiling
The, arat us, tion pra ure_an e | nor '
mgsﬁ{m@ﬁ&awi it HeRZOPRE %Qﬁ@lﬁgw Baah% QI grgmg 0 %&z@r@ﬁ@rbons
withhoifikler g@&%@fbuﬂéﬁﬁétWeﬁn 966- ?wbg%ﬂo lﬁl(m Gt l%gﬁ odtA grams

react or  pressure was pSI durin

of hysirocarbonsgvithpeboiling mgi: distiibutondistsveeni 408-5981°CH1800 £5) at 0.101
_MIpf 25 at 15.5 C was produced. The total product  had
drocarbons with ‘a distributi'on of car bon nunbers in

e B RN OIS D s

as indbntplagrexess thay 130 geangeofiorads feed (Ceékfo Négeye a6 gran3®f the

Rk o e el e Lo e e
hy d}& eOfn Eﬂaﬁa rlgiaﬂ&&og%leéapsﬁ%gat&cﬂs &k ﬁlyg{dgg#§ource A

ssures to produce’a’ cr uct ect ed
graphilcalgcpmsanyamﬁ)ofﬁw arounts hﬁncprmﬂmsable@as,md@ nnnduhjpand coke

s b L, Sl USSRl U HOSS S s op 192

repi@cselﬁ wt*?@mé RodGEHh Eﬁgé &at Ad/Bdrs 964 ald 1960Rpledéd '“Q% gas

in the AbSence of an rnal 20 Hydrogen Source. In

PIOEu@dpb@sd mﬁﬂwrwelgbt oftthecrugpfeedt us, crude feed, and

b TE S B AECEab e Bar ) SR 90, an 4
wi% f Boleeba eSSy, lsasédesﬁ the wéightastahe R0 Nagro, 9as bfydudéd. t he

sane tinme. Carbon dioxide
In Example 12, 84 wt% of crude product (bar 190), 7 wt% of gas (bar 194), and 9

“wit% 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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(C2) was used as a carrier gas. In Exanple 15, 138
grans of Cerro Negro was conbined wth 60.4 grans of

W@mo@m Rp2CCB/ Cs2CMB cat al yst (same cat al ySpedfysh
mple 9). 25 In Exanple 16, 132 g of Cerro Nggrﬁls 894/042120

hy(hogm smuce/\whtn Schtdcling mamsdenteed inl the presemvelnfda indrédme salt catalyst
i Oa ?ajfor terials; Aliso Viejo, CA). Such
ogli P%eo?l i's beli eved to have | ow, if any,

npr e
apmav&d‘eaqﬁioa prwdme@ndtt@upermrsglt@atas@owemﬂle gampe as in Example
The CO2 .was netered into the

% Bgzg%ﬁg?ﬁé?regc ogtrpgesﬁlfmfﬁ'ﬁ ‘mn. Vapor 30 gener ated

f r oBxbingle B eeacdtBSpreiuledwh 0! 1 IMIP4 9@ Npgsh)id irfridfthe 8tfacling
gas bag using a back essure of 3. a (479.7 psi).
pegdich o A RLErov 08 3554 SUEC o pkdnesek SEhestal

R ol L S AN b 072

(seweugabtwafinﬂ@ IHude teed) of a colorless hydrocar bon
iquid with API gravity of at |east 50 was produc

|
f Ir gﬁa Exsmpletl4, de regctor irepgurerveas @ hMBr G 7ipsb dysng ehe contacting

pe@éﬁr‘% I%gid%é% &gqodt %ﬂl 1%5‘?%2 %&OB(V\%@? % (gggdgg&[c@ﬁed Mhe total

+ prodectdiad hytirdcarbons mith af disteiputdén ofcasbonaiunoberhinds iage from 5 to 15

gravity of 12 was produced from

[ i [ Lt Pl
(Seﬁlﬁﬁrt%lﬁgpwﬂh(?r& Jerude feed with silicon carbi de in the
car ipapsetixampiia d@fn@ﬁﬁz eHRthofd FUeaAcliflEhgle g#dé feéd with hydrogen

Exanpl e 15 I's low, the in-situ generation
in thy greseree of o imaerganio salheatalystat mmottsfprmeres tr:optg»dmm eatle product

itk Pl AP AR B TR P P e P e igher o

Iovwrwdﬂﬁﬁ@uﬁasprad@\ganpl e 16+ds 10 one-hal f of the _
y| eI d of crude product in Exanpl e 15. Exanpl e 15 al so

Lz cGomtagt of 3 (aude K 0 &y P '

Hzﬂyggmmrw uhx:lkar@lémlﬂ &Rl Wth%&ppﬁi&ﬂisﬁﬂhd@feed dodudsction

Fe d wth a ;g“)gg! ?SOi ?§ QXCQEQF‘% resengeédaaﬂaatalyst(or

i
S‘hi‘bﬂp%aﬁg?ﬁé‘?é’?l‘?f?%% S IPREREES o RS B Cifon dioxide
(CG)z)ovagamcbas&ladzamaagan ysExample 16hE3Sguamsad Gerro Begnpives €ombined

witf B oty Bl e KO RS et Gt cothotabdn Erample ).
In Baogt 1@@2@&5@%@@%&%&%@ ih 841€3 Bits Q@ ilicon carbide

source. The Tteactor pressure was 101 MPa (14.7 psi)
(40gueshnBtanfeed dbaterials; iAo Péejoo@A). $h@1 $ilicoroepebide iachelievad to have

/ t 20 t
tow vy SR iR B ERro s Pndi OB et oo
C OkEl dachexagsle, 6 tikmakiNvad Rshtddio E&Qﬁcﬁloﬁ tétﬁ drhttare HE001°C over a
nples 17 and 18, the K2CO3/ Rb2CO3 cat al _,yst

Perwéé)f ddwars. | The GQaywas metered intecthe mﬂctmftat ngat@ efb¥emifmin. Vapor
sy o A SRRy U R B SURSRL ek

pressure of 3.2 MPa (479.7 psi). Crude product from the cold traps was consolidated and

analyzed.

72



10

15

20

25

30

25 As shown in Table 4 (FIG 16), for Exanples 17 and

18, when the tenperature was increased from375 Cto

v Qoosioei3opduct i on of gas increased from 0. 02 95@2%556&4/042120
0.05 grans of gas per gramof total product. Coke

pr odod&Example Hy #6828 rgramde (26cicwtys,f rased ¢n e wayghtrod tikeocrude teed) of

= logie TR part e S ALty SEaf ik 20 B brrsifed frm contact
Of IBSHIGE fedll SRHORS TRASBRL {aliUtalyDin BE *Boh Aidki@DAntktiEke.

of sul fur per 30 %ram of crude product at the higher

t enpe Example, 16346 78 rare(13 \5awiéh.dapedion-he vestight of the grude feed) of

2 Y GR sctroR LA Fih A AR By e 3 i oo B0RY soptapt of the

criideIfedkaith kBicdB calBRieda Me@esorcdiogide denddbhetect ., gas, and
coke productl on are tabulated in Table 4 in FIG 16.

gk thearieldia E@ﬁ@pb 15ris bovsrthe i-gitn generation o a hydrogen

- so{nﬂg 1%?% s?g dAfv\tgglﬂr? S :93#58%? ggég%[&ﬁ]%tﬂ] W %Enerahon of

hy&ﬁ’ééﬂﬁﬂd&%ﬁé&falﬁlc oohilitiohs. vEheagieldofenal@yreduod in E:hﬁnple 16is

cru e product produced in Exanple_ 19 had, per gramo
ﬁm&eﬂéto 0014913 ek Topangly {5 Ewels&é@ﬂseodwnﬁmtes that

uéstg%ﬁ i %Q%r‘%&ﬁ%?mg? Fecd 88 B8 feschbd i fporgante salt
anEnaﬂpIabse&ﬁe nﬁagaseous)hydmgenesomnpl e for Exarrpl e 18. In
L t?leq’resence

of K586, b,C ﬁfai @ﬂﬁuﬁ?bﬁuﬁr Qﬂﬂ @1]5&% Carblde at

S|gn| |cn y ncr ease I”H) relative
dl’lmcﬂpearpmmaﬂt oorpro¢edeses apide fq:sl and- the

el t on-catal vti c.candi t.i @ns
incf Q4836 Yt amh i B b 58 il SpSecoplinel i (BB oo was
ad i difeRtlg e thalibact@dfiste A 6F adBitfon IhrdUEh tHe aabifda \k&@ﬂﬂtﬁi hydro gen -
wer e produced. The crude product produced in

gapwyas user 2§ ﬂ@F Tyssoggnsaurcss The reagior P@ﬁSIEP 3ves 8104 rMBa-; (14 7 psi)
t |
oo et AP AL, e o A8 8 1 5t o). Hilon
tempmﬂptee&stmmﬂnmmk,&mdtﬂamentages csfamadeyprbduuﬂ,sm aml coke produced
Exanpl 7 .and. i de i d 't
ars et 3 JAVIE Acadd: fons and conventi onal metal sal ts.
At 1&@523%@@ aﬁdES’%@ @o@ @9&:@ 0, c%?@yﬁwys%é& In

t he ano e an non con ensa gas were
Exginglsi If7, dumohyactmgmpema\*% 355(60nﬂn Ezamplekis, thecconfacting

d d tal yt
BRI iR & B AEY BOCh PR (RO ¢ ool ¢ Lat al ysts
( Se@s shawiimh TabId 4-(FEGI 16 PEﬁmﬂpleEhﬁaﬂd 18)wheh tHE Eh@RERure was

was observed in the wei )’ht percent of produced gas
inoreased from X7§ “Chie 500¢ Sdpmddctgasoffg@s inseeagest frog. 0.9 grams to 0.05

e U AL pEBEH] SR ot L ARRb Ry A RGeS, Syl fom 017

graniieto QL0S0LeRE of 86ke fet @rdnh6f érale foed akihe thigter telnﬁﬁrétﬁiéd @he sulfur
feed is estimated to be at nost 20 wt% at npbst 15

coremi,of she Grde prpduwa%o %rmtfrorg Ovtlogramgp tn® ARS8 gtemsend sulfur per
o5 MR o L85, SO SRR g cor1

Cr utieExasple o} bc@d@ﬁeﬂ% cblﬂiét@@ SAthIVACOLuder cddifitions similar to
Presence_of Water and a K CO3/ Rb2C0 Cs2CO3 Cat al yst or
thegopditigns deserbeskfor Example 18. Percentages of crude product, gas, and coke

production are tabulated in Table 4 in FIG. 16. Gas production increased in Example 19

relative to the gas production in Example 18. Desulfurization of the crude feed was not as

73



10

15

20

25

30

25 Apparatus in Exanples 21 and 22 were the sanme as in
Exanpl e 9 except that hydrogen gas was used as the

Wiy dessgeszosource. I n Exanple 21, 130.4 grans of pE@ffs9004/042120
Negro was conbined with 30.88 grans of the

m&m«:@‘w productprodiiced in Examiplel&ddd, per gram of

or s, 1 BB Sl ans Soen f e M P S ogipms per

grﬁ.nh&;f@ﬁ!dé@rcfcﬁz@ﬂfdﬂh@ ¢uge p roductiRodiiced th Eﬁ@ﬂplmmt ure was
e reactor The hydrogen gas

char directly into t
%@mﬂ e4f) Hte omagatpiersxampletfor Exnenpledst énEdemp 0y 8213

5 P B DS A R i

Ga&GRoduction add cdl@rodudtion siaifidadily irRiesdRinUE Gy 20 relatlve to the
i ncreased to 400 C over 1 hour and mai nt ai ned

gagproguctionang cokeproductiorin Beeamnle A8t Qﬁé@‘r@?&?r@n@%ﬁwmﬂmw&

LT T T

0.5 gramsof caxdb npnaiucbwmdﬁrbdﬁd&& Ehel cage @r@h?t pmaﬁaﬂrd iaBkample 20
bl B e s B e Profico awpercdto of 0.01 grams of sulfr
pef"@faﬁi@f'c@thd%r&@&t??&ﬁfcé@ﬂzm 3lé g5 at 400 C, the

reaction tenperature was increased to 500 C and
mai ritbesesamplessimo@strated thahihecatal ySaneed ireBxamyples 17 mahi 8

orge BBV i DR Cotk B P PR iR et sals. At
500 edsaaid ﬂwcﬁdgeﬁrnfmamb hf—?ﬂ) mhhmfas WPhRornts oﬁ&k%na neH®

(66.1 W% based he wei ght of the crude feed) of a

copdgnpable-gasi were mgmﬁcan thy laweex thrarthe aopoints Of cokicandrafdwoot )

d .. f
coflihsdlflt s ety bR BRI SR RRs Cop, R ool Cs 2008
cat &h yedmples tshgs mbﬁkahi&li’aﬁ@@ﬁl}@tslmé@ﬂﬁélﬁpleé n7-583ATk8le 4, FIG.

6%2 wat er va or and a smal |l anount of gas was produced

deFERE WisOpserPd mml@ weaght pescenicef nredijsed gazirelativg tothe

<84 B SNV PR e AERNE S Tt 4
th ol thwm_anmysof hyﬂmd:mbeds ﬁrthupmﬂmtetbgaspmetthﬁnmt dtdekmg of
558 B0 S S8 b5 PSS RER 515, t mos

5w f
o ; Pﬁ E?E g?iép ?ghggﬁggﬂ@% ﬁﬁ%x ]agﬁnogh%f éf@d% féed cé’ﬂ&%t@d Rhith G Hdfogen source.
. phas Xl 2 N 20 v Erndi d h al>B5Ed yslrog

Apﬁ@ﬁﬁjsfin Eﬂiﬂlﬁles P.h ﬁn@ QE' d\,%repﬂh@ GMﬁ& aé'. ﬂ1 %ﬁﬁlé 9 e?fée ?rdrogen gas
Iovver boi | ing than the crude roduct from Exan'p
wap nsed g5 thedpidregensouieepjn Emnplp@delqg}‘ngw:s qerﬁﬁ@cTeI@ErD fwas

B8R 38 5oL SR LB LB S o T B e
mmummlp Eaamplel x5 13% ?anqﬁoﬁ Oerfd NegoUe dohpEneatwin 80lUS @ehms of

eterm ned by visual inspection.

Slllﬁg}h??ﬁlPlgg t"zf!s’fm’éhfe CTGQﬁf%Féltm’éfF“T& Crude Feed with a
Hy 0 ROGdSRMA Shixtlle WAS RlESFRfS Ly into the reactor. The hydrogen gas

was metered at 250 cm®/min into the reactor during the heating and holding periods. The
crude feed mixture was heated to 300 °C over 1.5 hours and maintained at 300 °C for 1
hour. The reaction temperature was increased to 400 °C over 1 hour and maintained at

400 °C for 1 hour. After the reaction temperature reached 400 °C, water was introduced
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25 of a K, ,CO3/Rb2CO3/ Cs2CO3 Cat al yst to Produce a
Crude Product with Increased Volume Relative to a

VoD adis/oksogluct Vol une Produced under Non- Cat al yipicgus2004/042120
Condi ti ons. The apparatus, crude feed, inorganic
intothe repetor atagate BARInsR serabnakonwth theshydregan gas. Water and

3 eSS e AT Wi o

Afterehimtainizzethl ycht:ﬁgle MistaLy £ 00 methe rébd€ioh &eApdratard Was increased
ity 6.7 and a den3|t of 1.02

d, 30 API
to 55@69 i aglleedo TP Ogy gh%r% bowrs. (ippergioshaper frpmethe rapgor was

S 0058 LR s e e v

con@&dat@dand\amalmd product (87.6 grams) with an AP
{1150 Ratuie), B6.17 Gesr (569 w5 et %@%ﬁy@fgﬁ‘ofme cruds feed) of a
da&%ﬁ&ﬁ?@&%%%}&ﬁr dn"lldizﬂ@gg\;d% ﬁédtﬁ%fﬁld%ﬁgﬁ @W&S produced

teed (I WU nl of crude te grarrso
as g yepardeomecontactiof theswudeofeed svithdhe K@Oﬁbﬂ@ﬂesmmmyst in the
hyrglpg rarrs of with an APl gravity of 12 and a density
at 15.5 C (70 nL) was produced. Under

th eﬁ@Eﬁﬂﬁ et2|20ﬁr§’ser (r&lﬁ)r\éﬁtll HSBal farfolift Gif g4d vl F)P&Hl'ﬁ&d from the

produced from Exanpl'e 5 23 was approxi nate

- reagtosa T he raapton wap inspedtedyand a daﬂrebrowud»esmeehb(drmmmhqmé was

B S0 S SFNSE5 BB i v

prociucetbfrrmedtatt ¢itbelunde fied viakPIREG c%amdé\msuhe Miyfidogai htmosphere.
%[ease in volume of product _enhances a producer's

pICESASe g Ijelﬁ‘é? srudepspducy wiag pbsesveddn Framplesdiurelative to a yield
oféiﬁhyﬁﬁ,dgé Eglﬁ%&grﬁ%ge% Exanpl e 25. Contact of a

Crude Fee Source in the Presence of a

- K2CBxivapie 21 C(k:n‘(ﬁ@sﬁbﬁhymtproﬁmhénw of th&mﬂo;ﬁ@dr& of thecrude product
sanme, as_in

ratus and.r ctlo edure were th
%dfsépggm ‘%-‘r% ef er i“é‘aeﬁpv%a‘éu raderd proffuged pang hot

pr epar ed 2(.2

wateg. aS?ébif éﬂly?l@@ cﬁﬂl@/p%&hct fﬁ rﬁﬁﬁ{ @Qg%r@%ﬁ@h%n the crude

cat a

prorzt,u_@cﬁa)m Ezﬂmplyr?ém dﬁm@@z@@a bitrtlae ctﬁdtﬁp@ﬂamtqsmduce‘d 2ACERample 22

ed.(130, 35 ans
o i Il et e £ enie, 3h FRe PRt prpoucpdin Bxample1 had
entiancdd Row peopeies rlieveGo %@cﬁﬂ&ﬁ&dﬁ&%@dﬂc@& i/ Hesnpleeh, as
ram of crude feed, 0.04 grans total aromatics

de %@YWﬁuaanPang range d| stribution between

Coid ﬁﬂH& eﬂh u ;

o prlo Collifibhs °Fhe ﬂ%ﬁ: ?ugg gé;rreél, HJ?) %aﬁ%dcata?%s% 5atng fs 108%\ dé %hije was the
sarrierag |dgste1dbed peExgnIaiarQoéxdapt the cpide deect wasQdiftttly bH@ﬁ‘gecho the reactor
andﬁwgﬁ r oduct éF rans of R%/)drocar bon gas,

fieof 58 B61 viefs s HErBa0tper THY PG 1cg 4650 Negto) 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 KoCO3/RbCO3/Cs2CO; catalyst were charged to the reactor. A crude product (87.6
grams) with an API gravity of 50 and a density of 0.7796 g/mL at 15.5 °C (112 mL) was
produced.
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25 0.16 nol es of hydrogen, 0.045 noles of carbon
di oxi de, and 0.025 noles of C2 and C4-C6 hydrocarbons,

W 20081066302 ned by GC/ MS. The bal ance of the gasyp $2004/0.
met hane, air, carbon nonoxide, and a trace (O. ggﬁ] /042120

ol 8 Example b d P2 gransotistdefieed! (I, mIT o& crde desd) and| 86 grams of
sillSs BANOEE HEB F S MA" 4 G el (0 ehih Ry 2 At
grmwytofrle anfl ahi,edm G RO8BY phnll /bt d SFOICE (70T Pal pRABced.

bet 100- 538 C The total |iquid product mxture
i ncl ﬂﬁs@w%%théﬁ’ﬁlﬂﬂwc@fﬁb@ﬁ@d@ aradusbprpdided framExample

23S oL ol S, 18l or

cnidegproductiprodeedd] in Ehanipie? was ﬂ%mfbaﬂﬂ)f le§§ﬁ40%°'légs) than the volume
eactor, weighed, and

cat al s remved from t
ﬁf@p@r‘gg ucedin Example 23 A sigaificaptinciease mwoium efpreduct

bl s o

lnpllhcmda.se or 15 WZ/ o, baseO on the wel gm 02 the
/ . The fi rsPt

SN F39eN S 00ree 13 -ae FrAag
vt - 22k ot (% (K-

GoREE TH atus eacanon
CSZC03 per ram o

0. 84 : ‘
procadure y@re ths sma iap mﬁmmlde Qdlexcepicthiat ths Rtedth xgasana):red/anto the

rea?fg) pr oc?e %’é ﬁ]gﬁ%é@kpm?gﬁmt‘%@ Bg{?gg" %gg’?’mblmng

27Rqpansof K{EO4, 303 graik @HRBICO G AUES grabfR oflf5ODYf t ot al
p%gduct 0952 graxﬂ RB{ gcrude roduﬂc?fi 0. 058

of i
gr ange SWdaé%ﬁdt(? éﬂaﬁ SEATE) an@\KdC@s/@bEC@B/M@f cagalyst (Th6 grams)
I f
waﬁ ;@/lga:% Ltﬂ%f’eggt%?: gﬂn%bo S E\Ie (g? p}ﬁ 51936[1 gherude feed, 0.04
grams|tetal aﬁ:ﬂaﬂemxﬁm fy ol bomag bang& dls?aasuthﬁi bW eerOf49L 360 WG 00-500

"B, a0 of niskeladvepadiom omibjneds o4 e gfcelf end 056

gratrid ) th boi |
ra?fgéﬁglgﬁmgﬁ%g-%%@%%gﬁéawﬁ %Vln of at hgl rr: Q?ur e

wi t kortadiaiflthegrude fegd vdﬂﬂheﬁhbmﬁ m(lh?j pﬁbenue ofdee C
0.01
KGRIV Gl Blafvstinotond. perelimor Sidsiionth D gariampopstal

proﬂﬁt,&%ddfommwf% and O. 060 nol e% of para- xyl ene
hocyclic ring con(‘i)ounds with a boiling points bel ow
¥

149T otal pordpgtingledsd, pehgem oftotaliprxdscy@i9é grarns of crude product

e lFAEAARL 5 A 8t sl e A s,

0. 16 emwsmfhymz@gameﬁms maRsl of E@Borﬁdi‘i@kiﬂéeﬂld 0025 2BR11ECY8RE C4-Cy
catalyst had an increase in wei ght from 36.63 granb

hYdE‘b:a{ b5 as sietarmiped gy GEMS5 The bajangesof famgasasauetbang;, aifarbon

e I LT L LA

C at 'ﬁ‘le;&sudﬂ pmtiunteiﬁhs QnalPz@l Wik a edmbiakiton affghs Qhﬂﬂmﬂdi@ﬁﬁly and

| fur, 0. 67 gra gran of second used

mes§ SpEHpEiety. ARSicri 5 AP RSLIdd BanKEDR O RHBgarbeeS witha boiling
ran 0 pr oduc<=?\l\53tp)8[:rcE g?l?ﬁnt%?ﬂg }%i? élax%?ﬁ éﬁéﬁégﬁé a@f%ﬁ ethyl

benprme daintonacytlio ringtompound 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

76




10

15

20

25

30

25 grans of coke was collected. A portion of the coke
was attributed to coke formation in the addition

WEBsHedde t o overheating the addition vessel $r98§R2004/042120
104.1 grans of the 133 granms of crude feed

tofal F’Féﬁiﬁm (P ancreasg o1 mw«ap@ﬁeﬂm@mmgm 01 the origmal

K%:(th%ﬂgz roducztrC ?lg[)otz’@tcgr ans o? %&%@%‘%m% gamslxﬁ;s

addittomil gﬂm ooowngs afeulfurp0. egm gmd ofg\hl\‘B aﬁgll (gs%ssé@nﬁfof
nmol es rbon di oxi de, an
K%%Qggg)é %Wﬂ%@’aﬁ’frﬂﬁﬁgcaﬁi’.’@t bal ance of the gas
ot ‘TRUNGAR crile food 520 SR s ConPURURART 0BT (38 catalyst
3 @66 @mml s)ito pradied 150 graxisuof| eemewd@mbﬁnbﬁwm Iobsaf% Trl]le total
ilLin ne 8C T ortion of the

‘ﬁ‘? rasf%u‘)%ﬁ Fﬁ% Hf‘éﬁ’g'é % gams #IEW%PWTDWWSS
gr&ﬁ@ﬁf &ﬁﬁ@&?al BoKY, WRE 6947 %ﬁgﬁs?& 33}4?111: fud BElluH&? ﬂ;er Role of gas, 0.18

%g;\m of hydrocarbon m xfure gr anms
oblalrogeng 907 ayasasref eatbanodioxide, and. (0085 mokessf ﬁtﬁ-06

by e 3 bAtoe 35 g et . i s fnd traes of

evépdrhmdd,ﬂqﬁe@h& BhY§dle) was rermved fromthe reactor,
he t hen_anal yzed The third used catal yst

d,
had Wl@ﬁé@tlmﬁlmd@rmlwg hydreaarhenswith e boilingaaage

.eﬁrﬁ)ﬂ(%%&?}. Sﬁh%o%ﬂgrbcgﬁg? gl %M@%%‘%uﬁon below

148 aCahglaﬂe)d pEetnald efttotel mmhydmambﬁ@ DS)IQfmdlB% dffektyd benzene,

Was perforrred The third used cat al'yst

0. RpleSioftoliene g) B mblerh ahmpierenesaed A0S0 grodess of paswerylene
(m%floé"y%h@ g cOnpofind Wit a %hﬂ% g{;fal?seﬁ%o% ]!99 3?@\3&@%@? l\ﬂf’a) These

oxygen, 0.046"grans o
pmﬂup’tsomnnot)dﬂeﬁﬂalgnmﬂlscnfde\femladl um O. 0007 grans of;
nd 0. 00025 grans of

f
ohl ea'ée‘gf% yfq{egegg??dag%gl rtéﬂfﬁb?a\taﬁ é?mO‘fqdafﬁ%ﬂaeowactor weighed,.
and@Biedlafalyped) P SlbMIMiselca t%]l lﬁ&%a %&tggonﬁs 63 grams .

denonstrated in this exa

to el weightnd dStddograms m@naaemf%m%,rbasgm the sm:hght of the

orFARCO VB CRCCLioeltD. WSisdeandishy Coflyaliotlide 032 grams
of caket ant 0.01 gearss oftklfg add wmf%r@nwe&rgﬁgrbf%%%swcétmst

presenge of the |no anic salt cat t. The crude
pr oddditionaly grama} waseantartesbwith the sgcondazsed catalyst

e pER oﬁl’ﬁﬁuég’ B%Sé‘?&*ﬁw&%%%@dr AR R OA anfi 48.14

grams dfeoke hvas tolleted: mpombh of BHeasoRg fvas biteButpd aﬁm& wmeitﬁn in the

ased n the we t of the 20 crude feed) was
1595 Vetoeliug 1S ousrhnthedia st vespel sinsogl 04 aratmepbie 133 grams

Of&g@fe\éagllag PARSd based on the weight of the
crude feed§ Wr%sgm\g{:z@r? ard deviation of 2.7% and

t heThQ/Eﬁ%gEOM g’mludgdﬁec} goim gﬁ?&d q»sc;dﬁ]rca@wﬂjgrﬁns o{ crude product
carbo 9 on e wei 0

a“‘@/ ﬁ%@ W %aéogtgaﬁad grrled pepmalRet gmeﬂ I8 moles

of Wﬁﬁ@ oye ltﬁblé?&fgﬁrboﬁtd?&%?e; gn(? 6103 %619.(90 *-ggh?#(e)hﬂ%r% The

and coke was due to rial,
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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i5

25 tenperature controller of the feed vessel failed,
overheating the crude feed in the addition vessel.

WiO/m05/66630% here is no apparent significant del epefiRid4/042120
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_ CO3 catal yst (59.88 grams) was
ms&ﬁ’%@ﬁ%gﬁ{? "eactor. A crude feed (bitunen, -
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30

LI OF&hehe $Hres runsaihe gaemg@&haam%pué Jh?la r(safs@a 140 Ue \%eggt & the

sul fur content of 0.02°grans o ares

crude fredhwan89.0 with, g’ﬂ'dmsstatpbrd @emnomfof Zlﬁ%phha deethgecokewdald was
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thevuearagd waighi Piehl dgﬁhébds Qrslcﬁéﬁ Bﬁ&&&%oﬂsr\v@@i W@‘W{%}%&@ on the
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r%gane/ st.eam crude feed with the ca pr oduced
vesgeht GVerhia, Hifke IsnoAnpATest Hgnifipant drek;tem@wﬁ ¢h0§fe‘f@m@e large

am&ﬁ@s‘:&f(brokggés{eﬂ%k orf ﬁﬁ%‘%mg\;ﬁ‘% ; %@Jﬁ%@ @é gr 3”5 of

crude feed was processe
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i 1
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cis/fEARBISRRTAGS wak 6133€ THiHdRo Wab Sut¥tdnBally higher than the predicted

thermodynamic Cy 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 cisftrans
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the nethane in the presence of the K2CO3/ Rb2C03/ Cs2CO3
catal yst, 0.93 grans of total product per gram of
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cofifiiticul eﬂéﬂ%ﬁéﬁierlﬂdﬁfon@e&%* a4 'Ovﬁe%/ﬁ}lﬁ t&ﬁlrgggaecxcgén g attempt to -

crude teed with the sane cata
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oduced a crude product sui tabl e
lﬁgélglpoﬁ%lgttﬁ%ﬁe‘%aanpl e 27: Contact of a Crude:
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inteyq Teaclen epwerte of 456 °Ga Soplesting vfshie wﬂmefsmanhllctrmtm&ed with

thegcg%egf‘s;i/ gddpg%i %&é;ﬁ}?ﬂé@c\?\gé ﬁ%ﬂ aérggz {.not3nF E“gm?cﬁélpcgéactor effluent

vapcw) aI of 2550 granms of crude feed was processed over

a difference | ninitial catalyst weight
and ﬁ%‘aﬁl‘? 3F‘§§f cruge faedveas\pspesnsed ayen § hoysafsorf
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based 20 on th e cru
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tot} paugh 0 §agraros 0Pgasqund e Togramny of agda produét} 8xJuding ttefamount of

nQxi 0.052 granms of carbon dioxide,

me%éq%ﬁdﬁg#gpo d gﬁfﬁ%’ﬁl %8yl fide, and 0.65 grams of
Q;meﬁaﬁdgpwmmw 00142 bRy ROFA6.098 grams of

carbon monoxide, 0.08 grams of carbon dioxide, 0.13 grams of hydrogen sulfide, and 0.68

grams of non-condensable hydrocarbons. From the amount of hydrogen sulfide generated,
it may be estimated that the sulfur content of the crude feed was reduced by 18 wi%. As
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produced, it may be estimated that the sul fur content
of the crude feed was reduced by 14 w% based on the
wer@siessd2 t he crude feed. As shown in this exagplfss004/042120
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0.63 grams o non-condensagle hydrocarbons. From the amount of hydrogen sulfide

produced, it may be estimated that the sulfur content of the crude feed was reduced by 14

&

wt%, based on the weight of the crude feed. As shown in this example, hydrogen, carbon
monoxide, and carbon dioxide were produced. The molar ratio of carbon monoxide to
30  carbon dioxide was 0.6.
The C»-Cg hydrocarbons included, per gram of C,-Cy hydrocarbons, 0.44 grams of
C compounds, 0.31 grams of Cs compounds, 0.19 grams of C4 compound and 0.068
grams of Cs compounds. The weight ratio of iso-pentane to n-pentane in the non-

condensable hydrocarbons was 0.25. The weight ratio of iso-butane to n-butane in the
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reacting the internediate with sulfur and/or one or
nmore conpounds of sulfur in the presence of one or

W2B5/06630 ocar bons to produce the transition npg 52004,042120
sulfide catalyst. 2. The nethod as clainmed in clal

non-copgrasable hydmetarhonsiwas @.1 Hnthe Cocompawnds bad,er grach bheu

S@ ' S5 i%LNg the transition netal
WEE)B@A&S hﬁ?%gggé@. Ogﬁlt‘fé?ﬁgmﬁ'le presence of
de- IThix exathpledéhorstafes Bt fepetbd pAtbRing SHilé B gelhiiR] sulfur
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.al kaline-earth metals, zinc, one or nore conpounds of
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or mxtures thereof. 9. The nmethod as clainmed in any
of clains 1-8, wherein an anount of the sulfur is in
a range from 1-100 nole, 2-80 nole % 5-50 nole% or
10- 30 nol e% based on the nol e of netal in the netal
salt. 10. Atransition nmetal sulfide catalyst, wherein
the transition netal sulfide catalyst is obtainable
by the nethod clainmed in chaimB 1« The nethod as
claimed in claim10, whereimamatontc ratio of
transition netal to sulfur in the transition netal

sulfid%ncate}lﬁydztegs from0O.5 to 10. 12, A nethod of .

pr dducithFEFUR DG Fhpri AL Ton dit kRt i Tyl Glde

cr uga 1888 Wdding- fiipgen source in the presence of

one or nore catalysts conprising a transition netal

sul fi dé@iggid Wsttransgtaiorednatm k| atide andra metal salt to

pr Qgﬂﬂs .. hat_ i t crude .
pr oduct ’aa éﬁ@eﬁ%#ﬂg&%ﬁ%ldg&ﬁ 0 ung GT?]S gla%ﬁ qf{h%’ature'
m xt ur eegtctAmg Clrend rahslicli dvPane idle axide/Meetl heyi thgnixture
a residye content of_ at |east 0.2 grans of residue
Y

pe BT SFM AR PSR Hy FSM Met hod

D5307; raadtaeRf eld it SMEREHNG G A1 A0S Ha/or one or
tenperature, “pressure, crude feed flow, total product

fl gwre gsimpavegls dirsulfiur cgerths prasdiow,obrone or more

corbj yat j t eqf . such .that the crude product S
2 PRSI S T e SAO B Sk e
comaerilyeft .t he crude feed, and in which nethod the
contact tenperature is between 200-800 C, the

hy drogehiSs Bgtded &ssGIRined d £1gHan dhoddiedaigmmixing the

hy i BLRans ; ratd . )

t o@?%gl%c&f;l}ggls feetczl1 %&rﬁaﬁ%&?&% Iq\]‘r%t/aar% agél'l(rjlc g"fc’prJi ess%%se'

range batoimgn thel £ramshiRd omame: ttale ddigle raatdke tdfe aratkel salt in

fe%gnebein suffig%{n to. intain the vol une of crude

f eed i K*EHE EGnCacITg ForfE D " IR FCHHR R jaste;
total welumg ehet hetc ?&ts%‘ét gty aZ ARfperkrurthe iRl hathge from
as clainmed in claim12, wherein the contacting

coRdi®t i°n&Carkdlal°ée @&t rol | ed such that during the
g?ntaCEEﬁQiﬁ&n@o%%eod%i%%aﬁ%ség AP é%ﬁE%ﬂﬁEﬂ?% H a range
from 300 °C to 600 °C.
3. The method as claimed in claims 1 or 2, wherein
reacting the intermediate with sulfur comprises heating the
intermediate in the presence of at least one of the
hydrocarbons to a temperature in the range from 240 °C to
350 °C.
4. The method as claimed in any of claims 1-3, wherein one
or more of the hydrocarbons have a boiling point of at
least 100 °C and/or is vacuum gas oil, xylene, or mixtures
thereof.
5. The method as claimed in any of claims 1-4, wherein the
method further comprises dispersing the intermediate in the
one or more liquid hydrocarbons while it is reacted with

the sulfur.




nost 0.1 grans of hydrocarbons that are not
condensable at 25 C and 0.101 MPa are formed per gram
of crude feed, as determ ned by nmass bal ance. 14. The
method as clained in clainms 1&3or 13, wherein the

crude feed has fromO0.2-0.99 grans or_fromO0.3-0.8 '
grz:\gdrrs (ﬁ"e F?ﬁs}'fﬁ?e %rcjﬁ%?ﬁ%fl%r% ectilaims e wherein a
et A idrdif®d 1 AL Of féﬁéi@ié&fﬂe%af"g&if%g i@ from

| east a portion of the total product is produced as a
vaperLumasd &He maft Hdwe fRentimticdrgirlsi ng condensi ng at

| east orti f.the vapor .at 25 .C and Q. 101, MPg to

form ke SRS Asmias TRl e Tithae dbeisihens o
anyreinsdltaiors metalls, igviefgrin  the method further

conpri ses conbi ning the crude product wth a crude .

th&t | $PEh&IAK &5 Srladimacerightamt o tHaing (e f edierein the

t O @ %akllte%m;#?isei?;s)rf@td'p%ﬁse o gl 'd.tﬁélcﬁ]s}/, YWe or more

of clainms 12-16 urt conpri sing producing
t r £espoungtsi of fulel oreeatr nprd welkaliubwdteer S,o8 or more
chgq&g&Ls. 18. he tthod as clained in any one of

o] Atisg eh\ﬁﬁlgrt ﬁﬂe ,plo&eeggq Hﬁar&m ds of one or more
di alkklling -taeter e al=0duGinor ordd &Pt IdEARILof zine,

nore distillate fractions. 19. The nethod as clainmed

i nOF| BifSuresothegeatherein the processing conprises

hydr ot p8at hB8hod as claimed in any of claims 1-8, wherein an
amount of the sulfur is in a range from 1-100 mole%, 2-80
mole%, 5-50 mole%, or 10-30 mole%, based on the moles of
metal in the metal salt.
10. A transition metal sulfide catalyst, wherein the
transition metal sulfide catalyst is obtainable by the
method claimed in claim 8.
11. The method as claimed in claim 10, wherein an atomic
ratio of transition metal to sulfur in the transition metal
sulfide catalyst is from 0.5 to 10.
12. A method of producing a crude product, comprising:

contacting a crude feed with a hydrogen source in the
presence of one or more catalysts comprising a transition
metal sulfide catalyst as claimed in claims 10 or 11 to
pProduce a total product that includes the crude product,
wherein the crude product is a liquid mixture at 25 °C and
0.101 MPa, the crude feed having a residue content of at
least 0.2 grams of residue per gram of crude feed, as
determined by ASTM Method D5307; and
contrelling contacting conditions of temperature,

pressure, crude feed flow, total product flow, residence
time, hydrogen source flow, or combinations thereof such

that the crude product has a residue content of at most 30%
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of the residde content of the crude feed, and in which
method the contact temperature is between 200-800 °C, the
hydrogen source is supplied as a gas chosen from hydrogen
gas methane, or ethane at a ratio of the gas to the crude
feed from 1-16,100 Nm’/m’, in a Pressure range between 0.1-
20 MPa, and the flow rate of crude feed being sufficient to
maintain the volume of crude feed in the contacting zone of
at least 10% of the total volume of the ceontacting zone,
13. The method as claimed in claim 12, wherein the
contacting conditions are also controlled such that during
the contacting at most 0.2 grams, at most (.15 grams, or at
most 0.1 grams of hydrocarbons that are not condensable at
25 °C and 0.101 MPa are formed per gram of crude feed, as
determined by mass balance.
14. The method as claimed in claims 12 or 13, wherein the
crude feed has from 0.2-0.99 grams or from 0.3-0.8 grams of
residue per gram of crude feed.
15. The method as claimed in any of claims 12-14, wherein
at least a portion of the total product is produced asg a
vapor, and the method further comprising condensing at
least a portion of the vapor at 25 °C and 0.101 MPa to form
the crude product.
16. The method as claimed in any of claims 12-15, wherein
the method further comprises combining the crude product
with a crude that is the same as or different from the
crude feed to form a blend.
17. The method as claimed in any one of claims 12-16
further comprising producing transportation fuel, heating
fuel, lubricants, or chemicals.
18. The method as claimed in any one of claims 17, wherein
the processing comprises distilling the crude product or
the blend into one or more distillate fractions.
19. The method as claimed in claims 17 or 18, wherein the

processing comprises hydrotreating.




