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WD 2005/ 066308 PCT/1JS2004/ 042218 1 SYSTEMS AND
METHODS OF PRODUCI NG A CRUDE PRODUCT FI ELD OF

'kas The present invention generally rel apepniksvosos2218
systens and net hods for treatiing crude feed, and to

conpositions that are produced, for exanple, using

such sysYSTEMS ANDMBETEODSOEPRODUCING AYCRUDE PRODUCT
enbodi ments described herein relate to systens and

msﬁ. ngﬁq ﬁi on of a crude feed that has a

r t least 0.2 grans of residue per

gr am of The pidsert @ndntion gereralljereatesda systerhsmand meihalls for treating crude

liguid mxture at 25,C and Q. 101,.10 MPa, and (b) ha

oo e coppesios BE S ardre fauat. P SRty and

to ' : I d
@mﬁﬁﬁﬂ\ﬁ%ﬁf F#ir%&ggﬂ&,%%fdlﬁlaﬁs 8ésefBed 1826in rOIERGR!sHPHbENand methods

€s that have one or nore unsuitable .
pr fopeonveesion bfa cumide fied thatihase résidusrogatsst efat lgast 0.2 grams of residue

econom cal.ly transported, or proces S NG

c T & o o SEp et mef o B GRS 14 Bty g o and 0101
asppdi SRAALFRALARbrahotd PPopertidsIRE e in 6 vedCin AR Dafibdrerd the same
colxltpgl' n re?at i vel ; hi g%ﬁl)pevel s of riggigdue. Sugﬁ) crudes

t epropertiebef tiecfudeded. and expensive to transport and/ or

proce " | D9 SR t o glaggpici lities. H gh residue

HeA b Brci-atHron tenperatures to convert

the crugdgdetaPkéve ondl drefistatuhstitalle promhti¢sahatceenat ratideshe crudes to
are typically treated with water at high, tepperatures
t oboecopomitadly tagsporigdseiRrgcesedsingAoay eRtl ilities, are commonly

m xtures. Dl hpg, water renmoval fromthe

I e’éeier&q%z‘egﬁsdléﬁgg{gggﬁgﬁgfg&érude m xtures nmay be

di f f i cuDisatedntaged @RyiRS biften adntainrelativelPhivhdwenis afyesidue. Such crudes
crudes may include hydrogen deficiept hydrocarbons.

vihtend tpbe dienitapd mpRyRiYodrnaRt endionPTRGSP BURE fentional facilities.

Co3 s UL 5 5 s e o
r e Altkiriafigely/liph easitneicngles predypissliystreated with dwtedt high temperatures to
 roRyes s scol g BT G CRL e G DL BipeCiyas yyfer removal
?gﬁ'oﬁieﬂ'lg fe%E ggcﬂ% dérﬁﬁés*&h&/ok" BRak Fkﬁﬁ‘ﬁl?é% thaySH @ Glt dsiridonventional

rmng co rogen is costly to produce and/ or

copfebys.t 0 transport to treatnment facilities. 30 Coke

may form,and/ or deposit on _cata u

ani o r i entrert B meS g o E Bhed R nRirofuons. When
|t oRRYss mts/mdgeﬁ defiSleRRkRicartohs, consistiiquantitiés ofliydrogen
of “a catal ys contam nated by coke. Hi %h t enper at.ur

S .
Us echethllsl mgd fe b adsleds pasticwarly HiuseaturtadFagmaniuresulting from cracking

activity of the catglyst [af . LhRe, :
acpieriats profucid, i pelitp e ot AL ko involves the
COgROSTamlastiv O BYdrogetatibh bitelysip ndak ®e theéded to Hihibic unkaturated fragments
nunber ("TAN') of the crude feed. Di sadyantaged crudes

wi fromeformingtdokel Fygragen weostinty predaeegmnd/or costly to transport to treatment

PCT/ %2004/042218
acilities.

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

Disadvantaged crudes may include acidic components that contribute to the total
acid number (“TAN™) of the crude feed. Disadvantaged crudes with a relatively high
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TAN may contribute to corrosion of netal conponents

during transporting and/or processing of the

' ed crudes. Renoval of acidic conmponepgp/us2004/042218
%@%%@%g%vant aged crudes may involve chemcally,

MYEAN] sy obhﬁ'ﬂ:u@@iiocﬂoﬁosionmnmh&ls:ompbhmﬂadlﬂfmﬁsﬁal@ﬁ%%;@g and/or

AR e e e SR
ﬁﬂ%’g?&g@é&gﬂgﬁs@ iR{ol¢O L& Sically hé\Riagizimgtacidid eompmineets with various

ant expense, and thus, .,the use of . ¢
1Rk Alinately] sdranstonmmesiatant metals may hejuisdun FARTPOIAHQR cquipmen

not be desirabl e. Another metho ' '

rengl/or PYRSEREANG AR © ThE uslFH Safosih feRtatt inoaPOAAPHIBIves t
éﬂ*ﬂ das. thefugs Bf édrdsirresistagt mawl brexisting equipmen
g%’ ce‘\él%@% 0 e,;‘a?]lg deat!IJ\gléant aged crlfde_s. The, us

of, ,...
GRSy At leriesindtlbi Avothermythod gainhitit WW@&?%’&‘HP@R@H?“‘“ of

10 used to process the cr j o of th
OISR P RS Lot AR PR BgtoR! i Borig nd b Mlocessing of the
Cﬁib‘%ﬁfﬁnﬁg&d S082IThe 8t 8F borBdsiorhingibitersanay segafively affiect equipment
contam nants, for exanple, njck

|, di d/
i uised to Processghpemdessand/ay th quality ogp@&ﬁég 3{9'@1?1&}6 ffom tRE crudes.

contanjpants, and/ or [ . : 28 contaminants,
O ST SRS SO By i oo s
Rr W Em Ak, hibkel CAinadg, andocironieDosing pravessingafsuci crudes, metal

\
decl'ine"in the 15 actiyvity of the catalyst. .
Dhiaiminantaancrrequapouess o FtALSoBREINET PR PP B A giace of the

het aroat s (i or ac}'f% fSikhd@%fdéﬁ@Eha @agke a decline in the -
nf4 ﬁte(ﬁ;ﬁ?e 185’81.“2’?1 y %g%tﬁlgwheteroa omns rrgy, in some

Shitlak/ Mo catdljste an adverse effect on catalysts.

Al'kal T _nmetal salts and/or . alkaline-eaft
oLl 2 R%6% s SR R s campe,
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23

30

resi.due, e 'S 50 dnfdafly beusi® Betkioatdthsimay) @ some situations,
dg@bﬁ?ﬂ%&%@ﬁ%@%ﬁa enty, p?oducti on of oil

i Rl atbidverse effee onpmiatysis b tialiimstel sabnandépraligliogeprth metal salts

formati on of substantj ally.dnsepar akh-Q dt it
hitebass. useh it MrossrdriopfesisHEIRRIeR Resfu? The processes tend to resu
988 o M8 ligh Ligrlenchi ibdinyidn of oil igsohideisledge, sooredemetallization
p?%g(ésses or Inmproving t he

 qual ity of crude include
D i, fhrhution of mbsicnialbiasPagbls SRILBITTep HEonof lorge
wei ght _percent of co nen [ j 25
BN GUOBL gy PILe. IR Rrbh prbneit®, =5
gener al éé%‘é ]%}Bée%@e%%r ERSTboingfthd qudity ofcruds mebivle nddigga diluent to
crudes due to the costs of djl uent aFd/or inﬁreaﬁ%ﬂﬁn to the
c aRdasvamagedrogides thlowes theweight RRIRSE OF eRIRRONCR FPHTH 158
di Juent to .a disadv . j ts of treating
oi i b ik PRI RY 0, ghibrly TRorceses costs
Pajieflvafased cPuded@ud idithe@osis oS dituent and/or ingrep$d, cpaty tq andle the
Germet al.; 3,847,797 to . 30 Pasternak et al..; :
3, dgmivamegadecrudasg Agiditign of dilugato gfésaflgaxé?gggicr%qe Ty, n some
3,960,.706,t0  MCol. - 3,960,708 to McCol | um
etS“é‘F‘t.l?nsﬂffkicﬁfsgitg&thby @ﬁ”é%{’uff ‘et al.: 4,127,470 to
Bai rd, §s, PafentiNos. 34138274414 Gibsonfetipl. i 38,247 tgiGleim et al ; 3,847,797 to

4,437,980 to Heredy et al.: 4, t .
A Pasorwos R S¢S B e o ook 60 oy LY AL afb 200 o

Al ¢ roCRIde s B G008 1314, 51952888 BA, Jroet al; 4,127,470 to

Ga}é@pgﬂmg%ﬁ%,%%@,?@@d\gﬁg ar et al ., and U.S. Paterkt

2 WG 005t A6ERDS, ROUTLWEIeH 64b24.437,980 to Heredy etal.; 4, 91,426 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; 6,547,937 to Sudhakar et al.; and U.S. Patent



10

15

20

25

30

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

w@&&%ﬁ%&ﬁé and systens used to treat crudes. TiRET/US2004/042218
rocess, systens, and catalysts described in these
Ag@I&ﬂsﬁ PubluAEE Nos /20030000867 éd Rapmldmm 260301484 1e Rendina,

ddsm‘mjmnqug fpg:gg%qé A C a rg B%“%n%i £Y g'ﬁé Bro@@ég\/%ste'i_’ns, and
cq&‘sggsﬁgg%s%ﬁ & B A8 JJate%% ﬁ&wéve@Wlmmtedr@baeawunbemm of many

to corrode equi pnment, and/or a
oft RO ELRAAM dﬁobleﬁﬁmmhabMﬂ vely large anounts of

g)r/ g Lﬁ?ﬁm glgahgg}té@gaﬂr@gtg%w%fﬁ?@h%gg%u t ?{ﬁrﬁPemes (for example,
lsyol‘ﬁlgg h%c(ﬁ\% B&HcS 16 Eorox@ftipiiient) idddriatendenhy thconsume

ound het er oat ons, and/ or

ra@%mmmtﬁfwdmm Giting beatmaty Dty wAgdable properties
mc{é]g'tr%gﬁy&? n%%{{glgso t (D Eeoc%tﬁl?otn'eﬁt@ g&? @ﬁaﬁﬁple relatively high

i'nCreased corrosion,

T%ﬁ\g oggﬁn?%llg%B%d' ﬁ%teﬂohfo?ns &i@@ﬁﬁaetapbmggnmgms}a nSiichrproperties tend to

sage o hydro

gen_duri ng treat
chlie Ip@oblanmrsaogmﬂuunahtar@n@%@ﬁn@néfﬂi Gl mfaﬂllt*?é’e]ﬂ‘sl?“gjlpg

I nproved syst o d ¢
incarpsed SOIEIFIgH %B‘F@%FS & \qrgf. 11 & ogéss‘}:ﬂr@lxﬁ?'gfclljfglgfncrease usage o

h %@&é £ Bat RERID BTHuk Berleligth significant eodensicrand| technicsl need for

g THE | NVENTI ON | nvent i ons descr)gﬁlixl hy gﬁtaﬁé&f‘crudes into

igproved systems natthodsoansen cataly SEHOT RREYRERIED PHESATY

contac in a crud r nore catalysts
em"% with prape 1egr glqe Wbl teSRRH1E.

uct conprising a crude product
CORTAEIPVERTION non- condensabl e gas.

-‘ij

6SCri bed herein 0, gener
- conpdsitrtions dcswabed]hwnra%qall 'ﬁﬁﬁeﬁ%ﬂ%ﬁgg X‘F{’%‘%&S fof con;actmg I.
co opent Syl Nere! tdtalngodirnchn nsmgacru e
. ! "‘BE’;‘CEE of g@st b %@@h o cdrap

and net hods descr i h
ﬂ?@&&t And, id Bémé Bmﬁmmtspnmvr:QIwnsﬁbﬂmgawo an\{ﬁnngp%égppﬁz@l erein

a crude product, risi cont agt | ts th
i eray o smar o BT B BRE S e e
%a al gm?% Sndd Sy Gdinglethensysteiis tand wietrods dessnibed herein.

e cata

sts ‘conpri ses a ca
cont arThé ﬁgeﬂﬁaﬁqirﬁﬁﬂdsya ﬁﬁth“bldg;p fiPrRPEFRE éﬁnﬂad%o‘{ﬂ%fpﬂlggmgg
nmet hod of produ rude Py talysts t
e AN LS R

ydrogen source in the

gg%mglg cﬁf L{e{ WHRESn 53¢ 8 mefesoftthe cqialysts cemprisesazgatalyst
ﬁf#’ C at ‘i ncl udes the crude product, wherein the
sortglaingofeqBd s a liquid mixture at 25 C and 0. 101

MPa, at | easlt one o pRIIRCOE

more tPaHER{igH2 ﬁ%P’é’IV“gﬁ P?T?etc‘iﬁé a}ﬁ iet e %?ﬂ&l%g feeéz;F:r:;:S:i o
shirck ém PPesenGOofgmg o8

?es%"gﬁlgaa p‘ferrﬁéé %g%ﬁ?%%%@?:ed ’ Lg;g m. ngﬂ %{%déaﬁr-g%ct isa

bﬁdﬁoﬁaﬂﬁﬂ(hpipdlm&at brshles e cRleRg SR THGE B g e

sucht hat the lcd

e mturs AT 5 54 FAOF Y, AFack bpd Bthe Salys@Comprizhs one or

pro uct, e crude product ha
%orla fanditiCh Rkl Su1faEs, add thamht&eafegbhavny aresisive epRtant of 2t least 0.2

product, and the napht ha has oct.an t
|geang omsldeemg@o @&iﬂ?ﬁmgﬁg MF‘ﬂm% D3307; and

:gg%tg %ﬁ%p}%ﬁoﬁéftﬁﬁ? s&h'{ﬁ&t hdcifle pfodnéHad gt Mostriudiegrams of
coke per gram of crude product, the crude product has at least 0.001 grams of naphtha per
gram of crude product, and the naphtha has an octane number of at least 70.
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contacting a crude feed wth a hydrogen source in the
presence of one or nore catalysts to produce a total

pw%gm&g@g i ncludes the crude product, wherei np&f®s2004/042218
crude product is a liquid mxture at 25 C and 0. 101

MPa, aipd Bdshticilscprovites & atethodsifprepmning iasirade producty comprising:
nore transition netal sulfides, and, the

heontavting acesdedfaed withadydrogen geurce pthe @_reégrrlc%?o?r?&lg %? more catalysts to
'r\it?)hg%e%ﬁ%g ?%@%@Jat ﬁ%;ﬁ;&gﬁ fhlﬁ efhdePodiRt, STHBrEIR thddtudSifdduct is a

con ng contacting conditions

SHGild Wititurd RSO0 (V10IIMPY, atderst oneeef the Fajskyis compEsing one or
kefosene having at _|east 0.2 qr of . ar onadt.i ,
o iuskiBABEALBESSRIARG PR 155 MoXET RN Ao Rad gg ot 1ot 02

t he ker.o I ' irflinedtbyoA SENPRIctod T25307; and
opeat AL 7 Y oo el R b P

Degffollidg¢bntdveing conditipnsomich thak thei amedesprods comppises kerosene, the
granms of coke per gram of crude.prod ' ; .

o keososedav et loaRL h ST oL SIS RET Bt ofkiTogefl Al deféfinined by
g miﬁ%%}:ﬁ DY P kkddGsche GEHAE a FrReginpipbint at dethpegeure of at most -

e présence of one or nore catalysts to .
PBOEEC: dutdratindd by ASTV Metmd D2386, ek the emdeiueruct having at most 0.05
product, wherein the cyrude,product is a 15 liquid
nfgmdmkezgﬁmcﬁr‘dfdﬁo‘i}%&, at | east one of the

catal ygis | SsB BrRAGsY ik @GR ipabduct, comprising;
ﬁilg ’mc\%ﬁgﬁﬂg aiesg %}‘%&2351% m&BbEof pradedihg padduct, comp

-sul fi eed having a residue content .
Olofthctrpaférude feed vitlemBydrbgameolThedn Hherpresen of on Qfdpore catalysts to

| pshr o s piofuRs ke g BR0GH MBBRIE G fioBhocuc s o
gg@g‘bdgéurﬁ@g Ci?g.f’ 6@Q4HE 0. 101 NIP2 avRiagitine of diel catabfstacamprising one or

atom c car bonﬂt( H Ci 'ﬂi n] E;v%aé;lﬁjﬁdse g{?ggt%%{ ofatleast 0.2 .

D6730. The .invention_als ' aTelr S diti ch that:
pr%@ﬂ%%’&s@“%?ﬁo%a%%%ﬂ#,fgéﬁ%??%}tﬁ%ﬁé cont‘%?:l i°ﬁlé e

Clifid &uﬁﬁ@ﬂ:d%tt fhs @t RS @08 Braseuwiceke pertgrampf onwla peodsict with a weight
one or re catalysts to prodyce a total gro%u&togt p?itost175 as
i netio dBatomiehysirogen tprat;m@tc,arhméﬁz@ nin thecrpde podget of b S
is,a liquid, m t C and 0.101 MPa, at | east
orfl@tfamn%q(@%%ﬁ%@@@&%%@?si ng one or 25 nore .
transi tinv&ith e frodides a methotiind produdiegfacsuddprofiy, Gmprising:

resi due content of at least 0.2 r of resij
graumtasfing a goiwleffeedvith 3 ha@gogpwwé&eg ABSFRFIGE toE ggg oPfnbre catalysts to

;5 %ﬁﬁ%ceﬁ‘aa'lggi‘ Rl‘o%%?ﬁtl i%é‘lﬁ.lh& tRE c@ﬁ@ ?’iédaueﬂ hegsitHe@rude product is a

e crude feed is at least 1.5;
S@Bi%ld 4t °Coarida0: 10 Iy Pepatdéast anesofdhe patalists COBIISING one or

a
crude product has an atomc H at,i,o . of 0 9
25 { upore S BloRRTS R cRO 1m0 (e e 1o e B e ofa least O

roduct -havi ' daly AREV MebodD5307, and a
ItO h%l'aFlé;é"ll: &ﬁ@éddc%g)ﬁ? é@f%ﬁ&?ﬁ%ﬁgﬁ,ﬁ?@?ﬁn&gﬁ ag det erm_ne

: d ,
by wéishiMatiyef brehiDhgdogen toeatomischariondBG) inthe Frige fged 1s at least 1.5;

AP TRLN o ETE rSe mynpe
| eaﬁtEJO—I’QO% Hghe %(‘)’ﬁfbt ﬂ{)gf‘raﬁb%? {Hridedfesd, aheeutie grodiict having a residue
pr8aticifig'a crude product

, conprising: caontacting a
30 o7 elgorofet mbtH30%6 b the ogsidesoniontof e eride Joeds andetergiined by ASTM

oo Bt e o) ARG 208 pe st pr g of
: 28@‘&9 SrodubE afid HiiShaBhed having wh etiahenimhberafatiagh7duct

The invention also provides a method of producing a crude product, comprising:

contacting a crude feed with a hydrogen source in the presence of one or more catalysts, 10



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

quio%fﬁﬁﬁ @Bnd t he crude fe_ed has a resi due cont ep¢T/@52004/042218
at 1 east 8.2 grans of residue per gram of crude feed,

a@roﬁﬁéeee[ Sl j;?odgiét ASTMcMaboad cRiGFodundvifereinihe ahile prpduct is a

contacting conditions such that the cyrude product has,

PHquig waintuné a2z Abendl, Hok MPe, eidleast g oXip GALElY S pompFising one or
Pg)g:gqt Q&giﬁﬁﬁ@@@ﬁ&%?%ﬁg FQJ@S ?o 5 raggégﬁlger ccﬁt%ﬁbf at least 0.2
KL ARG SO ek B oPE1B FéedSas dehmrmiesddneASTMMethed DF307; and

NG N ATEOTIN 4T
having a fr i 30._DOj stimber of at least
"5 LB A DR Yo ot o
07004 168400000 P hravidsfkgt@ese, thd ker¢se@Opomptising/@Ontadigs. ihe kerosene
aavivpsriont 03 ol era e oAb YEed by ASTM
3 o ' Jind STt Mo RRAheraBR8QF at most -30
L el R S S S G i

0 provi od” of producing a i
10 CREASs RIQHH#HL bt ASTM Metid DAI6c atricast 0i00§ grarns offerchempas oil

wi th a hydrogen source in the presence of one o .
CAVEO)sthe V@Orhavingiahipast G 3 GRS QT SFOTHEHCS PEL gfPF} oY GU, ds determined

- catalys d Pﬂ,ggdm - d&einvdes by ASTM Method

cﬁ’l?[g{g %?tﬁﬁ‘ijg?é}g%%ﬁgalt %mﬁﬂgﬁé ude prgs&%%%h?s a quui%l

mpxdygre at 25 C and 0.101 MPa, the transition netal

sul fide catalyst having_ a total .of at, |.east 0.4 RS

of one The invndionalsePEPYIesR WE'?‘Q# Og prodpeiag aﬁﬁde&rgén&g?compnsmg'

total transit | iat i S bresdniae of bhkler more catalysts
15+ &8 %"%%Wﬁﬁ?%d@g?égg&lggﬁ?gorﬁf atprlcséast °0.2 grams e
- Ofconfistige tRewsitpnanetalf subfidecatel pse th praduceeiogal Brodugt gt includes the

ASTM Met hod D5307;  and control.ling c i 0 0.101 MPa, the
comuiaprokstsubarciitas e prodhis sl pnset 27 "G oag 0101 Mee

0. 055 H AR cuIRIES:aiYst AL @ford oftheleusi0M gtamsnTion foe more

product has a Tesidué content of at st ﬁﬁ-g% f de feed
t hearisRiondietalcsuifiden pengramof totelwensftiaagmetgbsuliyds eataryifetie crude

by ASTM Met hod D5307. . 25 i ' i fead,

20 ok BSOS SRR LAt RIS BB Lo ustr Bl OFb6as 1 o
coplagdih P A STNERIRRID 38 07h arid bty comtagting conditons such that the
presence of” one or nore catalysts conprLsi 9 & duct. and the crude
b1 evads pioductims at most] (0 Tigras o5 Fgla ber SR OHERIES BHdSpY An
prodyct  that includes 2 JRhiga ioff tid@ude feed,
crwﬁuﬁma&?ﬂ ‘?"Snﬁﬁﬁf*‘g mrrﬁ?ﬁfeo?at 2%H'(’:e %E%. 101 octeet

MPge ed by ARIM MuthaeDs307sul fi de catal yst having a
totz;\'T3 of |east 0.4 granpg, of one wie.transitio

or. no 0 .
25 met al  sTheé inentigyealsqprenidss afp qfip(g. YHREA 6@6? ?{Ogga, COmprising:
C2 A She o B e Syt SRkl e ik pRGBAeSTOROOF moke catalyst

at 9T ogen per gfam of crude

f e@?rnpﬁﬁ & Rangifiowietal ewifidt eatalyst ta praskiceladotelprodyat that includes the
at [east 0.2 grans of residuye per..gr.am.of cr.ude~f o

ncrude pracuat, Whete iR ieicaeds m@%%ﬂﬂ%ﬂﬁ@%ﬂtﬁa 13101 MPs, the
Cryde . progy . fo.4 ond 6Pmore transition
of %Jxmség?ﬂ Jinf%% %l;lﬁg% g%tglk%tr l%?ﬁ'@ 18Rl 6ffeafl 0, Airam¥REon ore

he crude feed, and the .
30 CT WEkeal BLIBYS perppamaf tressitioremtaheiifido sxtalgsathe crude feed having a

PCT/ US2004/ 042218  content of at. nost 30% of the crud
 cslttngen GoReR i % leaE LU HAS: PLUOBHNER it S fod, an the crude

¢ O%e%"htaving a residue content of at least 0.2 grams of residue per gram of crude feed; and
controlling contacting conditions such that the crude product has a nitrogen content of at

most 90% of the nitrogen content of the crude feed, and the crude product has a residue
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is as determ ned by ASTM Met hod D5762 and resi due
content is as determ ned by ASTM Method D5307. The

% so provides a nethod of producing a pEp@s2004/042218
produc conprl sing: 5 contacting a crude feed with a

éqg + RO KR4 P HelBsiBhSosHIGE o@ﬂlea:lmdaﬁeedrwlsrem nitrogen content
E?P% conprising a transition getal lh%e ed by ASTM
codsdeseriniied tor AFTNEMethod 134 763 qesicha PR s 45 §Eterpiped by
crude product, wherein the crude product is a liquid

Msthed P5307.25 C and 0.101 MPa, the transition netal
sul fi 6] .GRLMkiYA hlsBFPoAdésH Mmethodl of pmducmga cgumo@uct,(ﬁqgtpnsmg

or more transition  netal sul fides a
tobfasiifig »orude feed with a hpdrogen ;uyeq in ‘f gﬁ”ﬁa 8?;’ lﬁbre catalysts

%omnﬁjg{n’gé? oG Ctglr%lgﬂief& ?L»Itto g&ahcé)aMbr@hﬁﬂﬁlaDTncludes the

e crude feed h 3
%rhdS) H&t%r@ﬁ&h@&mﬂb preust 1s@1i21ug1 migursfat 28 2¢ g 0,&3 MPa, the
gram'f crude feed; and contr co
ceaditionansalsullidenialyst has & iRl ?Eﬂaﬁﬂéﬁﬁt‘i@&a‘#@q’r more transition

0.05, g Bat th m feed has a total
s 58S 5 ey P o o o e tho e fsd s
RiArafe doifenbbf ¥ 16t 0000 gtautﬁoftNiéV/é?ﬁ@Gégﬂa@b‘éf cryffofeed, and the orude

crude product has a re cont .
ofel;ﬂ haspa Bsidoa @ontenft@rﬁ ﬁPgle‘eﬁ ?GTM?E??Ed and
% e ontagﬁg% Eéntﬂﬁ ns%%‘:ﬁ'ﬂf[ﬂ fRErile pA&Tidt ks dtadost 0.05 grams of

e con ent 1s as determn
'\/?6 PR30 6f crudd prvducty thetcrade rapdust basoa,‘;qgei Q}P ér /ﬁgtcﬂgtant of at most
produm

ng a crude pr.oduc Gt content of at
Coufustans WA s WSS EERRLPAP g0 560 comtentof

one %/n%F e 15 ﬁtgé’fﬁngent 2P ttdd fakdigmd vﬂjemmN]deEe content is as

metd t 1 d t of al uc
| Reketdied bmsarmaeetpo@augef e sesais coptentis s G -mteﬁ%& ASTM

Sa|IB m xture at 25 C and 0.101 MPa, t he
t Method De?0Tet al* sul fide ‘catal yst having a total of at

| east Qud ;NARBn Qfso?i’@n@és dtthod bf prodircing a crslegroduct, comprising:
sul fi des per gram o

total transit,i net al ‘
C dofayiiig a tinde ﬁweddzeth 2bydro ggwohlgceamglgﬁ PIESenge Rf&iét &%Pore catalysts

at |l east O. 001 I prOBE® Dbt tidimef thetincludes the
arﬁ-‘@ntpﬁémgéltﬁqnﬁ n%%} ﬁ(%]é@%n%{% s?gél due cont eﬁt at

cglﬁe %H@l’i@i‘elﬁfthé emide peoduetris g lignidonixtwrg g 23 Yeognd 0.101 MPa, the
ntro

1ing contactjng conditi t
crt;aixeltlpnmmdtsulfab cgtalyst mwn%amq%tﬂfoﬂfea%wﬁ%ﬂp‘? %gglmored ud
the syl fur con Rfh mexadsul fide catalgs, the crude 1ee
pr%‘&’ctonﬁ‘é?gl ﬁtid;% grtdigl g%ft}ge)%gﬁ%l;sgat r?mst 30% Ot{ﬁrucli]e feed, and the

vﬁtﬁ% ARk @Gﬁteﬂtfoﬂah feastrQUORL grema of syt PenStem ¢
C ont

r equdeifeed bnvlg;ﬁoll‘gsté, elgsngoggq%é? g%@ﬁg%@&@%ﬂm of crude feed,

D5307. The. inve ngr%ﬁﬁﬁthacmﬂblpmﬂmf has a sulfur content of at
prﬂtﬂf&“ ﬁg’gtclpansﬁ?é]%%ﬁnt& aIS sul fide _catal

H%Qﬁ d% BRthe Galfar domtent of thiexcrudg feed, padhihet er-gil%ﬁt has a residue

e and a netal t to. form t
oxcmimtnt@tf al m@%tﬁp‘wa}h’ﬁ Fesidye o] “’Pﬁ%ﬁbﬁgﬁt‘l& £, Whkxtin sulfur content s

ﬁl’ﬁ &E% g g'ictthodDKZW@d%Mumtmg mrastdeteimined by ASTM
e’

reacting the internedi ate wi-th

osuMéﬂﬁotﬁDM’/ZOOS/ 066308 PCT/ US2004/ 042218 in t he

resence of one or, nore.hydr ol sulfid
ItO ransi t (o8 nﬁ.@p‘gqm alsp Proyx cs]e\é ﬁ&ﬁé&@fﬁo&&lﬁ LHHcStid@etal sulfide

catalyst composition, comprising: mixing a tr

a transition metal oxide/metal salt mixture; reacting the transition metal oxide/metal salt

mixture with hydrogen to form an intermediate;

ansition metal oxide and a metal salt to form

and reacting the intermediate with sulfur
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catal yst. The invention also provides a nethod of
produci ng a crude product, conprising: contacting a

Wo'Hesh&@sss W th a hydrogen source in the presenger/g§2004/042218
one or nore catalysts 5 conprising a transition netal

ii%% g%gerfc%@ biS br inBratiyddstaebons topRidups e wransitibametal sulfide

I'nc es the crude product, wherein the crude product
cadalgstl i quid m xture at 25 C and 0. 101 MPa, the

transition netal, s j .
¢ anorbh BRelfhlsdifrldlsa SRR prsaRaS £ Baeprocus compising
&ﬁﬁéﬁiﬁg aGRidesabd fithathydespeh sburde i theprestneesafi cig or prore catalysts

de feed, det ined b ASTM Met.h .
Sisamisog e fransion mgiak 915de AR BHD Proce & S IRCHC g includes the
cryde product h ' 2 B06p MPa, th
Gae FacBE Mot e Rk ifhiep i BARA Bkt aeBs MPtaid 0D MPa, the
igaﬁsiﬁcsﬂ Bl &ilfide caalgst ceuipﬁiseslea ua;sgiqsngﬁabs@ﬁd@ ithesgspde feed having
> mXxing a transitrLon net QX1 de an :
awesiderontent %ﬂ%il%ﬁsb'ﬁwz B3 oL RERERn e} r’%&%“a ?‘gl?ét“’med by

%%m M&W({‘ﬁ%@ﬁ '33hﬁélﬁﬂ% E?ﬁt@ét coRditifRd §ikh @at $8d drude product has a

drogen t orman internedi ate; and .
FRRTkicoBtethef at nusE30% of sheresiduhcanterttof therrradafepdcand ydherein the

of one or nore _hydrocarbons rodu t.he .l :

rasiion mefel ds SoaF v ReLie B BHRE o AP gl ogide and 2

@geg% 1591‘1? $ i haditRh ntediGidten] Stdxmeomtuctng the transition metal
'S

I'ng:  contacting a crude feed with a hydrogen
SR1deRethlrsalt hsixpre with by dwigen trefosm amnt@n@gdlgqeg,@dsreg ng the

G B Sl S LB A o
@aﬁgiﬂgﬁg?{q] éggtge ggtqu@t 101 MPa, and the crude feed

Ravi ng

.2°granms of 20 residue per gram o e
. Cr uide Thesukersion dis» grovidase mtbab ek PRENHEE AesEE FONEL, comprising:

20

23

30

duci I ' . .
RS Felin ki PRIy B e pr ofsimats clys

ﬁocﬁc@ Bdoi Frddudviiit innetics diswrnde pioducy wherejr the gmide product is a .
erein the crude product has, per faénhOf' c%ﬁge 0.2 orams of

fiquitlmixturgtat £5 86tand 0991 MParmgd fe %355% efid haing ah{GA O 8"

havi,ng an_oct an | fHod| BSB97; producing at

g o e

%asﬁé gé%tfgg{?g gh‘eﬁtoma prcglhaﬁascﬁ\z)a]jﬁrsncoaéemmg@: lﬁap@quggmm pf the vapor at

Met ho ; and_ at pos . r of . |

51 %63 and B0 LY Pasad WHE&LE_%@? PO it 3 5oifeupyBuct has, per

g%ﬁx\é:ro:%gﬁ%:p?@&ﬁe Ot st @AUGLAS of n&PHHNLE (R 19kithia having an octane

contacting a crude feed with a hydrogen
SRS of Bt 164t 707 2t Semstc@ 00T gramsiof 3FGRnihe WGP haviag 4t &gﬁt 0.3 grams of

to produce a togal, product th [ ,

(ATORAEes, PORBEATR ot o6R o etgmin by B SASLEGE3 68180 4hil Bmost 0.05 grams
C : SAMINBETRoPD53@R1 due per gram of
%%%@‘%3%?‘%2‘“‘3@?2’(% ned by ASTM Method D5307, .the ..
crude Phoidvettidnsls progdesa mefodrod pradusmg@ prodyst, comprising:

MPa, and the crud oduct ha f B eani
PROBEASHAE agfuqegggtfwgh 8%@ gré’lgg%c’%?e ﬁ'gtfﬁ?] ? {?ggﬁctg r?g #h n ap%lafnli]‘%szl; catalyst
i QRk 1801808 1B crid@ prodatt, whereirpthe crude feed has a
P hifcRs i Fodl I A o e D0, 0

6308 .
PeHiduS2004it@f 2P1Esst Oclogramsiof aesidng DES WRde %53,39@ ;detgfmmed by

| east 0 of disti €13 t250c0Rd 0,101 MPa, and
oAt Dictiondd ol o erflibieR oy H OB e plE iz C g g,/ 01 MPa,en
the crude product has, per gram of crude product: at least 0.001 grams of naphtha, the

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

| rogen source in the presence of an i peLHRBMEA/042218
%P@S@gﬁgyst 5 to produce a total product that

i ncl udes,_t d t ' : .

SGERB SR RSl SO J01 it el s 005
307ﬁfesiﬁw,¢@ dS&ﬁﬂineS&yd’ES’HﬂMrthdd ngzsm Met hog .

D5 , the crude product is_a,llquid mxture at

and O{tECuvewian siie@rovidgs e BF BIRGCEITE 4T g5 oGy Fempprising

crude prod : . . - . al

G g i) bR in T lyelspia rpngut G cuys

t6lpRsabe a astalibauciting thobydes PheMdrudeoprodact 36B¢ron; thecrude dead has a

0.001 grans of VGO _ and the VA has at [|east.0 r .

i TR 65 8t Oy RIS P! GEAST 38" GEPLI T SRy i Befetined by
3 isQ ied4@d 0391 MPa, and

R

thé eride prodmctipishpet godm pf cxide pragluat: of leass O} arams of diesel, and the

conpri si ng: ontacting a.crude feed.w

Gt oas 2t s PR BODRIGPRT B b e RAT TP Method

?%Sr%{%l? atle leagﬁ : ﬁ@f VI 448 thef VGO hadak des0.3 pmney ofdeomatics per

act, i

wher e e crude product is a liquid m'xtu;e,
@hm 2 VG @nak deierfiinddrty, [Pt Method 368/9Dpand # 4a0sh 0,08 grafg ol residue, as

cont ent of X t grans of residue per gram of
el aSiM §BRad b’ by ASTM Method D5307, and
the frdtetiffichifASoNdEPL ARItRMI of prodigingraxradé product, comprising:

content of at nost 0.1 grams of monocyclic _rin i salt catalyst
antacting esryrderfeest with efhydrogae sowesiin the aresense,of ap ilﬁggamc salt catalys

G B U oA O G O o

- l‘ﬂ?ﬁd GRRGENS A € Aid (RF01Q/Pay e Grulld Tecitms aresidws gostenp of at:least 0.2

Gl i e o S I B S e . e
%i}ﬁ%?e;t;lg ffﬂ%% g?rﬁ%lg IR il arbBasds contedf Bt @ost DN s of menocyclic

romati cs content of the crude feed,

Mﬁ%&%h{hﬁﬁpﬁaogf@ﬂnidfcmdegfeeda andredritredlingennéacting sorditions such that
det erm ned by

ASTM Met hod D6730. 25 The i i | .
Guing ‘he SontapRARTS ANGSH 0BT DLy oGRS Tttt cBaéBaie at 25 °C
grgc[? igf’M igal: e‘f&ﬁfeﬂ?@i‘ frigiereb @ oM déleiminad by dhapg balance, and
) ' 1He presence o

an inorganic salt catalyst
fiehahatrthelcde prddatihas prochoeyclicring aramietiefepnient of af jgast 5% greater

roduct, wherein the crud rodquct 1 s i qui .
oR haogy s HAEAon BRAY e T8 B fhopogyctcring

Lo i ASTVEMefod B6730. 1 esi due per
é&?ﬁ%ﬂgs c@?ﬁkgg%se%?ﬁha%éﬁgtserm neotl3 by ASTM Met hod

D5307 Thehuventien 860 pravitiss paesthorhef pradunieg ¢ gide SHRAURE comprising:
d i f fi : :
S s Tho0 SO O R ARpE i S hed {4 HilinbRERe salt catalyst

£ ¥R JIREOF Mt heducthaPinefudesthe @Riderodiict, witeréinalst crbdé product is a
greater than the olefins content of the cruy

ge feed, £ at least 0.2
Titeidenixture af 27°Cant @401 MPaathe coudedeed hrsch 155iduesqqtent of at least 0.

Met hod. Da730. e WO 2005/ 308 . th
L
RERIFYSLd has QR4 fiisRBntchy Bk @redsed {n gramswdelefine gemgram of crude feed;
hydrogen source in the presence of an_ino

. . 3 r.gani c_sal {5 ¢ £
end abntmlling eontacsing @@1_1@19%& sich Hhag dzg‘u@erﬁpdlgq E]F%%@e p.content 0
oI 1Ad8 % %93% L thalf RS SleBind Ofhtih YF eRr@EUBLD, WheRein olefin content is as

determined by ASTM Method D6730.
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+.- inopgaatimaictah setspandethi theeganonsadimatal st grleibife an Pmlf&ﬂa&?ﬁl

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

Orzg&w&g@sper gram of crude feed, and the i nor ggaines266d42218
catal yst exhibits an emtted gas inflection of an

' fethod oTPREFR A\&rade pRodGctabdmprisin
SOO’h%Efqﬁv Eﬂs @ﬁ@@ﬁ y Tenpor al thgtysm glfQJProduclgr; &

con(aEﬁ\ﬁ’g a cnnw fee]imrth Ialhyd@gem pewee inige presanerql gndnargamc salt catalyst

to pé gtggé gﬂﬁ:tﬁﬁ%t B(ﬁuc}eé%ﬁ%agag g} ;&‘d@l'r gériﬁg% ?rp{h’e crude productis a

liqd?& o athS °@tanﬂ‘¥ﬁ1013lm‘a,<1ﬁe thde fesl }mwﬁlgoamtsﬁué cmitentlwé at least
e 10 wherein residue content is

0. 2@m1mmﬁmsdu¢)per@am0ﬁsmd@équ5 mthem@gﬁm e#lE pasalysh exbibits an

em@@ﬁ.gl d@?‘ﬁ%“ rre%%w([j o gsglﬂc%rtg%gé?eed Wit 9{;&&%{;& ggear?d 2007C,

as dé%%ﬁfi?ed' 5@&&? 9§s af Prduéts (T 4R iand settolling esntadting
roduce otal product that, i ncludes the?é:rud £ resid
corqd(tlmha such thatthe pmcherp@o@cgh@ aesidue potenteXressed p grams of residue

t 25, C o
B B B oA g el g
whét@ln 185idlie 6dnténtuslgs der@thinddiey ABWI\@MuﬂmdSBS?:O'?c at al yst
st s RS 0 o
odlg%g%tc'gg&d@%de %ﬂlﬁdre}laﬂ&éei}%gmgéﬁl i s%ﬁé@ﬁr ahliH6:@anic salt catalyst

enpor al al ysis of Products
to fr&dide.a tohe paiduct thet ieciutiesttie gasle prddust; viherein thepunda product is a

liqwAgishae A2 S eI MRty Reh AT Sope LR o east 02

I @ Mdrefiat balfedtalldTompeises at least two
gra&gm%ﬁ"i‘{i&érn% g{éaﬁ’tgggwﬁgféggn%u o%s such thgt thgﬁcrq#e

ction of:

erein-resi due

| : an[aq%itlt e per 3 am%tﬁ{'e %ﬁgq? ﬁ% %?%glééq ng‘em%rmgl 6’f Ploducts

20

25

30

g%ﬁ{&}mh aleaémué&gﬁlﬁﬂeaﬂmhs ﬁéﬁfdré/ﬁn@ewb Rb®ech (aYa®SC . - -

ention al so provi des a met

d of d
mq;?egatumof at taapl onei quhehm@ igongapicRety 3 g@fﬁéb@g%@c gﬁ%ltjﬂ?%é“r of
t
the piengsalt CHles o 4 go%@%féf&gfcgﬁém O fiaf ity 3% drude

ﬁh@pﬁas%rﬁﬁﬁﬁé coéIe] & sbélﬁn@t&tdﬁobﬂ‘eﬂduepen gram oflcrufigipgoduct, of
mxture at 25 C and 101 MPa ‘g rudefedh

at mesti W% of thetresiduefonignt pEhe t"“!.‘){efee |°8’3t8mp'§ ps
de @ram gtb W&"‘gﬁgdﬁ gleterm ned by ASTM Met hod

inorganic salt catalyst exhibits an
eni tRdneR%ich afso@edvides axhethod efipiotivcing asride paoduct comprising:
tenperature 30 range between 5Q

el o it pgjrowoygchngqe P o o seltcatalys
grlug gﬂ& F}ﬂgcgj ?naf %‘E&e pro&ibt [Wikdreid tNOLrMd®pRiduct is a

| s at  |east 5% greater
iithe av 25 00endD. lﬂﬂl MBa ﬁimbecrﬁ@ﬁtﬁd hhenresidac gontgniof at least 0.2

RCETE e AgraRLEY ARG RGBS, and the
in Eu{ﬂ dalPbath Qtdéﬁddi‘@ {’i.g gﬁﬁ%ﬂ@ 19iéEibn of ANBHMitEd @5 in a temperature

|ng cru a hydrogen source in th
afifectsotwesn 0 °Guand 508 gams cle@mmed by Jemporal Agalysisai c?éOdéth (TAP);

t Ot e %(ﬁ%@tﬁ g?gqug{] H%ﬂ% alva &?Lﬁs% Bﬁ@a ggg&%&;&g&@deﬁ is at
1e$st &Qolgrgﬁén ihhR theCrdhiRe HERE chafe feed, Set tie vuhmhesdre ofeamired at 25
east .2

°C and 0.101 MPa.



5 grans of residue per gramof crude feed, and the
inorganic salt catalyst exhibits an emtted gas

[ Spbh& mpf an emtted gas in a tenperature rapgeus2004/042218
g{d\/\een 58 C and 500 C, as determ ned by Tenporal

Anal ysiys . g{veﬁﬁﬁg%ﬂ%& ?,IJJT £ méRsk SObERhE B erudephédiict, ragmpnsmg

condi ti'ORS sucC uring the contacting at_nost O.
geaitadingfa divds feed mbmshydmgenaspgrcn o meaﬁme%%wnatg% salt catalyst

g O O e e e P LR L P IS 98B product s a
pﬁ Mx'dqﬁﬁ{tlﬂe H?iih‘@'a&f 0RO PSS, B cRudy feeehiy muﬁbe content of at least 0.2

i'sing: contacting a cfude feed with a hydroge
5 Sgtanmoﬂrasw\kfemr@mm@ erud fead, ambihg apgrganie palt %95@151; ibits an emitted

L%@ﬁ@ A L R (0, %Eat H%{%gg%&vfé&ﬁ $po¢4ud 500 °C, a5
MXleHhed ?f%u&omdx&lﬂs%ﬂv?aducxmﬁm)um écﬂm@bllhj;gvcomgacang

resi due coztent of at lTeast 15 0.2 3rarr5 of Ledcfrl g h i
peondjtioms suth dra@de:mgdu contagting e MRS P FoSTAms &f hydrocarbons that are no

??ﬁa St h (%0 AR& %&Tﬁeh&cﬁg&%ﬁﬁ@égﬁ gfe‘éd, as determined by

10 dgﬁzf %ﬂgﬁéeal scanning calorinetry (DSC), at a rate of
5per m nute; and controllin t act

condi t iTesnemtion alsapreyides q:mafaeg Bf B‘iﬂ’gE?mg ﬁ&g“dc? pradyct, pomprising:

C eaee eAepe 1o il bR, RhrdeiR o eRalos f AFld@rganic sl catlys

Ofto pRRIuéOa @dtalctﬁo&m that Wivhudek merafsdejpredwnwherem the grnde product is a
det er m ned ASTM Met hod D530 venti aon
priswidapcrarer b 28,90 208 0100 MR A8 otk (st DAY B8 gapeicue Sontontof atlast

C ri s w h heat
15 3P b hoR B Pt K8, e torfm: Byt s
t qmsm@ne@ammmmgmmmou W a2 Whas ép@a@med by

md(;gfgq%tgt@mggg%gn &?@gt&g%g%%{j ?f‘é gf W #)Erolgl %te and controlling :
'ngalé ng Q@mngg.ﬁ%‘l?ﬁak ﬁf&%}ud%fprgdlﬁ:t ﬂﬁs’ﬂd"ﬁesﬁhe belstenib,l expressed in

cru and the i norgani ¢ e
C agrainy of rdsiine ipengram afuradscprodudtyofiat gost 30 ét"f Fltea@?ld?%%ontem ol the

20 scaode G2 Wielhataft ol o hpes Toveadt o
inar a'ﬂ%em%iﬂgﬁln@& frodiads 5%&@(1 oii'lpﬁbducmgtemrbﬂe png)duct comprising:

contacting conditions such that the cruderF) uct

a ¢asdcting acontedoed mth)a@wd@ggg SQUCE AR PEFFELCE &Bé“"ﬁ%?m" salt catalyst
gram of cruyde
St Bl S it o o
d%ﬁkﬁgmt%d’doang@amg mhgd cruide B6ed. havgxg 4 nesidne cenent of at least
als rovides a nmethod o ro uc a.crude
25 coﬂﬁrggmmgf residue percarAmt angederdh fab @emrﬁm&" E@‘g?%aé’ﬂ has lonic
source i.n, t alts of
¢ oty B BRERERTf: i RplRANAT G Ak one 8F BilRirganio sals
25%%% %%igeﬂg%i éztgnct) ﬁ;t%iﬁ%mmtxmram@ frora GOQPC and 500 °C; and
5 P U 4 e at
ncortrolts saniactng eoions e tho s e L b sl Spncent
t otgast §% 8 the resid
© heRop I e of FRidle felBlak 5T G AR UE  EMEIPAGH tho residuc

30 SakéentWitiedirndafect calsdreinmesidie dontentisiealdetermingt by ASTEM Method

is an alkali nmetal carbonate, and the
D5307.

The invention also provides a method of producing a crude product, comprising:
contacting a crude feed with a hydrogen source in the presence of an inorganic salt catalyst

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

10
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. nuﬁmaxr geatentham ¢1 friesemoge Gomdhl fonl paedusingat
. total prgé\i?cg gég H%ﬁrgﬁt‘,@ds srngéj uclg%’g %gﬁfz}lnrbfttﬁbeva%'b g9 @anh@?Ol

al kali nmetals have an atom c nunber of at |east 11,
and at | east one atomc ratio of an 5 al kali netal

q rdagz08N atom ¢ nunber of at least 11 to an Pﬁ'ﬂfl@dzbwmzzls
wo a‘%(q%%aw ng an atom c nunber greater than 11 is in a

Sfmid 295001y ' MPRARE eRide BediHag a eexidrcdontegt ofat least 0.2
hql{l&"ﬂlf on?5 gucg% %ﬁt tﬁ’e crude product has a resid

grageof essidue pengrannsticredsteed, thiinorgania gl catlyst ARmBRISes ali metal
crude fee wher ei.n r.esi du
sl eSO e108 S AL B A B it Bl Saibp A8 ad the

alkSTELRREL 1fve Rh Qhfic Rtinibet bLdledat D wal at leastione atomgic rattﬂ) of an
contactlng a crude feed with a hydrog n sourﬂ]rce i, N

alkli estah haviog amtomngmhmof@aﬂqasfcuttamy Hkaliige laaa/eage%a omic
nurtgge%qal ?ﬂgergg lﬁsﬁgr Sl Z‘é&g 0" 1399 Litfch i’hrgg Jo%ﬁicﬁﬂgcomhhons

rans of resi er gramo

sucﬁrtEéi Qlllef ﬁggea?xbﬁﬁctlﬁa@ hgasiiie content ofdtahoss 80%arfithé meilue content of

salts, wherein at |ea
theaude feedywibarein mStdsle.cgnf&nt PR 4PIPTHEL PY mi“%}g d D3307.
t he.., al kal i a
11, T et B SYRRL o GUBGaebry@¢ pRidupt Sprising:
corftRtR af@ﬂdme@mtntaqmdcogmmbme af thatprésenestofan inergapic salt catalyst
al kal'i nmetal having an_ato nber .gr eat er t?%{;lc&&OZ
to prgduw satotaéngsluﬁts sherein thes B AR UG PO &

of
a%lsr tfI égs,&ue epeﬁ- g?attn éﬁ 5124;1% E&%ﬁsgig tg}cﬁ' ?:Iﬁ% gﬁﬂé@ﬂ;ﬁjdfﬁgl.ﬁl ?Sd:&ﬂﬂkah metal

salANGhér it Nehst i ofithielalkph arttd saltsis en allalimpetaldpidaexide, Vand the

Sl orenie ety e oF it L TR oA hfiof an
aucgld%?etﬁfh%\éhg%ﬁ ofrfilftheP b ANIGANE1 Rbupalkilisiersp hoving tm atomic

si ng contacting a crude feed wth i\ dé(? S]E]ofthe

rans O resid

and TSt th%rc% pre@ebt, Whteinihy gaﬂeb progiatithas atrem@lm content of at
c nprises al kal i metal salts, wherein at | east one of

_mdshé{)%ldfa]heremduabommttoscthescrﬁ@\ef?leﬂal| metal hydride, and

t he gg"‘@t iR {)tpgclhvzde A fietBd 9%‘ ?ﬂiﬁ?lﬂg %ﬁlde%oﬁct |c@ﬂ1‘§3hsmg

tomc ra n al kal i
coﬁﬁxﬂzﬁ@a ahda tRaivatwhiebgal soatcel inalst présencooban mommc salt catalyst

net al” havi ng an atom_c nunb eat er han 11 ]
topmdgee atcmimo@ot,dvlmem heery ?ﬁﬁggﬁswé e &0 tSP‘i?fSﬁ%mF‘B”
onSptisks slkali metal
erigds o} Giay PP el 5 sFiteoYE R ino GRS LitdyBt confists Ml meta!
Safﬁp KfieRdn hﬂgasﬁ oel Gf me;aﬂmhtm?mmlte isant allealmngff@,bilxﬂr@&u@td the alkali
as a residue content, of at o 0 :
melals bavean waTaBUBReTARe! IsAgd, RELAS oorhend ADeis Al of gl

VI ges | B! el DEViG: tomic number
HE R OB St
g

grefe @en L D 1st:ha rpigesfeorn @. bfo 1 pioduriggat leag & ROI'B%H of
to produce a total prqduct that | cI ud .
prpRule & VARMLSBIRTIG sdFaste PR AE YRET g 23 (B 6101 MPs; and

umd prodigt Bistie Haedoﬂtaa of at most 30%
Jé‘u uegc@gﬁﬁg’ﬁ?‘ﬂaw fbisf the cMidR prodie Bas isidae oo

offthd tasidR0 @éntertaT the crgdafredof resi due per gram of crude

feed, the iporganic salt c I I r

o bR G SR Bl o BER 357 A0 oo
cc{fﬁ( ‘ﬁbg %%Hcﬁ £l with 31y 8REeh Balredfn thypreserice of am incoganihsalt catalyst

netal salts iS an al kali netal wﬁrbotﬁs
toyjredeiera tbﬂabpmﬂkralthatnmlmlsss theyorude produstoherem the Sfudgproguct is a

lilglﬁgsnlfiéléé %t% MBY, thE A6 FlA%at  RekidudeUdntehti6t bt least 0.2

£
JLo)

by
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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

w8 RRkssos as determ ned by ASTM Met hod D5307. pElfszo04/042218
I nvention al so provides a nmethod of producing a crude

ggz[rgéjb'ﬁtesidﬁg gar C%'ﬁﬁ'x'?ﬂ:crudé%&f;‘ flid if6rpaniesdl QathBetcomprisesone or more
ydr 0gen sotrce in the presence of an mor)q%:rm sal t ,
atladiahytal salts conpron dhore alkating-earthometal salts; ermixtyres theteol Weerein one

oF FAp AT, bt i e Bl e GRoASarRsablEin thE aikafl hetals have an
atﬁﬁicgm'h?o%} gE& 16801 Brind @bn@éllihg a6iitating copditivhs sdch that the crude

residue per gram of” crude feed, the inorganic f<,%It
peaduat isd a residpe cemtento et most % of thewegiduggongant of the crude feed,

dr.oxi des, one, or A [ salts, or
Wﬁ%@&.@%@%ﬂ% 18 as:ﬁ%@frgigh% hm F@lﬁe aS? 27'have an
at oM Phe YHi&Rion Alsodirovigasd méthod af @rodusingel dradegproduct, comprising:
contacting conditions such that, the crude product has

cantactingla erude feaskwitlop hydrogem souseminghe pregence of g dofganic salt catalyst
tent of, th . ' ' i .

1§ Brosie i ALRToR DR Gl fobcs HAERRL BAidclpfoduct isa

IRSOnEIRM 4125 °€ 2RE 01100 MPa,fhodude fedhas e neidysrootept of at least 0.2

o b e oscel e s Roripan el el sLIaPIER o ormre

agfaagrr@ggy ﬁﬁ{@}ltéilg% %%1% Bf ﬁi%‘@%lkﬁlﬁﬁt—edrﬂi%&gles%lt.ﬁ R nSiktiles thereof,

e crude product is a 20 liquid _
WhetbitRe alka MefalehsvetnfdmidRmmbch of atrleast 11:cad centroliing contacting

o st o o S oL Gy R0 e e
cﬁ@ﬁ%‘gﬁ iofga% e 1864, Fhlefein alskleicofRheds abyeteiraiasd bp ATV Method
al Ka th salts

T ne-ear , or mxtures thereof, and

- Phs¥rin the alkali netal s-have an' atom ¢ nunber of at’

| 11; 1) ing. . Y o
hat Theinpiis gromaeiens sl mihcafi e BRRust Einprising:

: @851?%%5? %q:rlifl& 1?5@%%“11 fiftnlef B6urdd e pessamtealf anrinwiganic salt catalyst
Jof a

pr oduc nmost 30% of the residue content of C%he duct i
forprodudeeetdtal prdectdhat indudesihe ewde pradupt wherei the cryqragoduct is a

by .ASTM Met 71 a1 | ] . avi 0.2

A

gﬁﬂs%éﬁ&e%& heof @8 Rdellthe iorganicrsalecattyit comptisasne or more
n the presence of an inorganic salt catal sh} an? herein

uliteé metal fiydtigess oR0TIBeRS e 3 3 n IBLALTES RO AR

from1 to 6. the -y i

b el e g5 5 Pl Bty TSI, BREL MBI gpriine

b &RBtionsaeh iHattheRAId@aRoducs Rhd a reatdab yententx enrvessed irgrams of residue
emtted gas inflection of an epitted,gas in,a de feed
pgrg;'@matf@r@erm@@@t,ggm@gﬁ 3 de @n eggof the crude feed,

det erm ne ' TAP) ;
SR R el e MBI ATDMEIRRIRS TP

PCTI USRe @dieRda dl8o provides a\émthdtbgf @béucing bydrogsn gas, comprising:

nmet hod of producing a crude produc c.onpri si ng.: . .
Comactins g o fopd S0 S TR BV PERONS Ty PvfLRe gf inorganio sal

SRRBlY A \illot DR IROFRERASS BhveoPRIR bl Al Ahge BoaSto 6, the

e gas ream conpri sing hydrogen, erein
thfleffbedhasarresidud @ntent bfat least 8.8 mems obresidie pex gram of crude feed,

| east 0.2 grans of residue per .gram Qffi.r :
4 the iRarEs g SRR FHIE P IOL S gh RSB ctRE 05 dilieg gos n
L DRE A Erafifd bethBEPS0 S afX BOPPC, Sas@Btermined by Temporal Analysis of
Products (TAP); and producing hydrogen gas.

1z



10

15

20

25

30

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

wodhdsfisdoped by Tenporal Analysis of Products @EtARS2004/042218
cont acting a second crude feed wth a second catal yst

N ARG REERA 26D p%vﬁ&s d @etbd af poduting aafrud&]ﬂodjlmﬁ,enoaImﬂmg
gas streamto produce a total _product gjaat i ncl .
coniahimg:a fickt cprdedest Wlthmmgﬁm%@l'c‘iaﬁ?g@tb? PEESCPEe si(@m 0
xt ur at 25 R4l d
genespth At e ey Srees e b, PACrCRPING Rl ot fee
has H'if’sli%?.{et do%fen%f 4i"ease 012d@arps ofiresidue lperngremf fast drmﬁeed,@%
a

to t { t

detmedaé&mimﬁue&%éﬁ%%héM% Gty gt an

h d t [«] O
e el 18 e IR R AR b s0-Cand 00°C,
as deRiRined byl Tbrﬁﬁaﬂalmmﬁsimﬁ‘ Rrbdwtte@PAP ) kentedting al@censkcrude feed

de feed h d tent_ of at
witoh Secostl eaielypbin (e REOSOf GuigaT daeriotort EterslafefAin o
pro@ RN t;’\)r/faﬂ Blo %uétgtﬂZt 1n@1ﬂg D &Rk pRGuRt, SRreéih fiRaudd lirﬁd@ﬂ% a

npri S|ng rogen, carbon nonoxi de,

liquad dnﬂ@fdmmsdl@aﬁddblmam?aym@r@nhoﬂmmmam ¢ondigions spch that
b de to th

st e S Pt
dHIE QR QeliGle SHOPRILSHEE secdfd eREIRAdONI ng an

gani ¢ sa yst; contacting a crude feed wth
a h"ynier ﬁgemcﬁmlso:pomdes a netmdeaf @enerating & Bas HeAR, P?‘@H’éﬁng

B I e e

the Qhﬂﬂlf‘ééd had aareklklﬁé‘béhtéﬂté‘f Bl [0as2 0. P frafds dfiebsidhe pod gﬂdﬁ‘aof crude
crude feed having a residue content of at |egst

. feed, & dgtemminedfbyr ASTHUMehod 5367:nd geoerptinga Batireaty e gas stream:™ -
. cor}%]?rgqtj{r!ékychggeng %gr 8{{ tg'gon gﬁfdg ndiq :égf’c{& A060e taﬁééﬂl&% & & ratio of

e con , expréssed in grans

he? HoRShohékiden tﬁé@d&b@fdlemudesairlmuﬁﬁ, of at nost 30%

t he residue content of the uge f eed, ,wher

r esiTHe énventiomalso peovidss gapethoq m&%“r‘i@ﬁ%ﬁ@&‘: comprising:
307. The
condiiigRiag & B:w'rg n’%)r - ta#&%ogfa%gggnngeﬁéad%ﬂl a hydrogen source in

roca have a
thctiﬁédehwof 8B g6ndiiiohdd lhoutgamn stle Calta]grslt 8 @riugnd tayglgproduct that

000 F) at 0.101 MPa, _ the dro ar.b
ciu;lcpthesqrn@e Produgiawhsreiiie sw&e R‘-‘ i pfcture at 25 R

b fyf élf]faasﬁBZ ufh ofimesil per
0. IP?MQ%%%‘EGI{&Q? ?“e%ﬁé’g%@ ﬁﬁ%ﬂ“%&“%%mso Tf]% [ n\c;ent| ge

greh shcride fedemdcontrollingrontactiing ¢anditinngisuej! thaith g}ﬂl&lﬁ«]p cﬂlct has a

e b ity B OO L BB ot 0%
of ?ﬁh%g'gsﬁ&e g&m&t %@tﬁ}] W@% e ftd, lviRsdin Pesitiit cohABis@s determined by

rocarbons w ol li'ng range 13 WD 2005/ 066308
ASH@WM&B@MD’SGGZHS di stribution between 204 C and 300

Cat 0.101 MPa,_at least 0001
wi ¢ FTHE TBEROEoR 31593%‘@ sherpde sttty 95*%%“‘“"” R;gﬁs&%ms that
haﬁé’gb&lﬁ b rgh%sﬁﬁﬁmn &@ﬁe@t:-;d “engid B80T 1 HOANE) atf0.101 MPa, the

roca i ng range dIStrIbuIIOH bet
hyﬂﬂﬁaﬁbonmnﬂnﬁﬂﬁn@s@ﬂpa@ajﬁnﬁndm—p@am witina waked Ioé’ Fi90-

droca h at v | d D6730.
PaEﬂl}gPﬁ {%P?I&%b { éfgggt&&g%lnpr éaegsrflil\go%%g? affins
and ﬁeﬁﬁ{/éﬁfohréﬁso“ﬂrbﬂd@s A\&hdhtomposition 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

i\{f‘ﬁ%ﬂsmﬁboﬁl so provides a crude conposition havipgg/us2004/042218
per gram of conposition: at |least 0.001 grans of

P&Q@ifohg%n sa%g&agdget ‘t’tﬁ aﬁ@?bﬂ % an(r)].@a; MFa, ?um 0.0811 gaans of
eas , an e napht ha having a A5
glhyirecantions vath mboifing r@gﬁmﬁmblﬁ'&ﬂlwﬁﬁ?‘méé’ﬁga ARG 3-101 MPa,
AST, t 730; At .l °
e YR e Rl e ABEREDS bevcn 400 C
P&id SHBXT gf,odoeﬁp BEme0] R?ad&iﬂh&mhpth?hy?ﬁiwbwm& haaad boiling

e kerosene having a freezing poin a tenperatur .
otange dissition of 6, mas 24 6 GRS (5p-DorRSng R POBASBARD @ weight
and at...nos . [
SR R et sty Sty ASTM Virhod
chedsp.conposi ti on havi ng, per gram of conposition: at

nost 0.15 grans of hydrocarbo as. t.hat ,i s e
non- ¢ oﬁh@iﬁgaﬁﬁl@ algo EJ}SI’V@E’& ﬁ&“@gfg?pfw on hayipg, per gram of composition:

- M . d
GPUREE ST oA Ea 8 agHAE MY Mcakoehod ot s 0.
3tHe@aphtha E@rin@ at mgst01 Heramsiof olefine pengrbm ofynapbibar assigtermined by

- at 20 t 0,001 f ht ha,

P ASITNE MatoskbaTa0: abieae O Burs cbRHOSHE: b RerJ@R Hadhe at least 02

0,001 (AE0k pEEERRESBerdsRhe, i Uog AR BY IARITM D5186, and the
fPeezing polrnt "at "a tenperature of at nost - 30

C, as .
diéresdrieradingy ST\t a Daassatuzenf ot Moskd056eadetermined by
havi ng.at | .2 ra aro ' p
casTnkmeEBiteean almony RadrRal sty AsTM
mﬁh(gj%?@r‘ans of residue, as deternined by ASTM

0 307. 25 The invention also provides a crude e L
c onpos The taventiaw alsg provédes grawdesompgsisiorihayimg, per grampgf pomposition:
0.05 gr of residue, .as deter.nne 101 MP
eS8 G eSialcTihlung ghEb BT ShIESaRtad RIS ot 0.101 M,
beid jdiScdnaBRablitsiitddattionas biviag atmett (20drads(of bydparkpns with a
0.101 MPa; at least 0.001 grans of hydrocarbaons,w,th

battion gumbscfeomsi tor3 €hiip 51, pek HaB Pt IOBFOpdensaPIS Jpiracarpon gas; o

ot 0Bt R0 D oA el YO BRI o g7 et oot

a_tot_({]bﬂ@%nag/ﬁﬁkerasenh,ems éch@;tsﬁi_égnag‘;ngrasfgmingmom%g aémppgaune of at most -
W a orlrn range LStr| e n

550 °C. e Soompingd bt ASAM Dotk B ket Bl ot teast 02

hyd i b bi it by 8 D5186; and at
DFERE & A8B3 bR ghih bf RétofABCR & %ﬂ‘ﬁ%ﬂrﬂﬁw mmas

d st 0.05@ratas afwsidhefas dstemined y AR BYIAdethod D5AEY -

2005/ 066308 PCTI US2004/,042218, doubl e. bo i ser o
ol ar rEeiiBvestiop plspipRavifies 4 (Tgds ARG Ondgl%ﬁﬁ]g P%gﬁ%g“ of pomposition:
ol g1 ' 84 erith&s P ASTM Metliod BA307; @t Kast 0.001
asa?yggg?'ﬁgﬁgagﬁb%ﬂr%é&}ﬁl\%al\/l.é?%od D6730. The inventi 78)?1"%'(%80 ) at

pregatnsl eBhyalrecaristens oittpo biiting rangh distriytiopef abmash

conposi t.i on: st O. ra of [ C e

SR olF i o Qotl 3 i A ionbecon
Or A 1ot 4108 02 fvIPY: (hOwISgrams of hadtecarbbms Wwithg boilin,
range di g?rop]bﬁ#gﬁwge%’g%gggc and 538 C (1?000 ] ¢

F
evaslet distribution bytAGTHONKE MOS0 0. LGMPruat 1oast 0.001 grams of
O ariaad with a boiling range distribution between 400 °C and 538 °C (1,000 °F) at
0.101 MPa; and wherein the hydrocarbons in a boiling range distribution between 20°C

and 204 °C comprise olefins having terminal double bonds and olefins having internal
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m xture has, per gram of hydrocarbon m xture: at | east
0. 001 grarrB of paraffins, as determ ned by ASTM

"%G% l;30 at | east 0.001 grans of ol efins, pagus2004/042218
erm ned by ASTM Met hod D6730, and the ol ef| ns have

héoybde baisdo alefins h
dg\gbl% 3\911;19 Q ln 5(31‘3}2??“ Qf] gltgﬁhﬁhﬁih téhﬁit‘:gt%@% sdo alefins having
intemal dcﬁlbWEorxgs affat lodst Haks s Hetermiged PE °ng§[£%° ‘of

gsggﬁgg@’ Vt he K ir)%?ﬂevg es%gc\ﬁ—g eqco%pol terlsﬁ %%?Eﬁnpf)f composition:

ene

déle@Pdedb KSTM Mhtlm;ie]DﬁBO% aed at least 0.001
agﬁlegﬂf ﬁgl\]/alﬁ‘% of"i‘&szdl@ﬁﬁ e )

t 0.3 f o
L

aﬂ§3§& 8&?%%%@3%9 ol Vaé@!gﬂ%«%ﬁag}rl%thng@%g{?&ﬂ?éﬁdgocarbon
3, U S o nibchne B EAEAD00 Teramis oY TG, &5
SO provides a cr

e DGR b ol B iy
ASTRLRSH riRf 2B HE LR, vt 16asht. 00 F@ing b Kbininal lefins per
£ A olETRs, RWhteEmirtAbyRASTM Methbd DEVRE; atdeast 8881 strmesaf naphtha;

rams of hydrocarbons with a boj

|
alileatst 0.00% gramsiékarosenes @@@HOS&H%W@%B“ gﬁ 2 a3 of promatics per

t | t 0 MSRID ak1@.001 f diesel,
a S¥°§F‘P‘i g}?i&%ﬁﬁgeﬁﬁg‘%ﬁr 00 C andsﬂ\soaolatcﬁat 0. 18%311130 o

t!tl){E’ @lles@lflﬁvﬂig dt &ast 0.9 ghids @Tmcgmawfs pengumbeidigishas fetepmiped by IP

M%'mh?s%sis%aﬂgfd s 0 0B i vtagwml% %ﬁ@ﬁfﬁ& he e
e P BUT T on at nost 204Chave 06@

B ﬁg d plErGils bhegidiovaobaydeediniaty 7

hydr oThé hﬂﬁmdiﬁaltmpnongieaalgmdewnglppaﬁ@% @\pg \ Heﬁg{%ﬂp %qmposmon: .
at nost 204 C _at, | east 2t least. 0.001
Bl el i I

g El%ﬁégbﬁhatﬂbﬂl B HRanEd dhembunmnpfatzmqsg 20498 (400 °F) at
so ar ns and n-paraffins wit t rati

0301 B@Pa&faﬁ least O:.Qi)lrgrplgs af hydxgcargcfnsa\ylm?l%ﬁ jangg saﬁasnglf)utlon between
determn - Ivsith 2 boili

BPHVE &E‘% Sg() pﬁ% 3@@1@1@ 1&%%1 gﬁs bfMRRédaPbbre vith a boiling

i'on havi per” gram of
d&g@ be@ﬁeeatsomsmﬂ 400 °Gr e 06l 00 MPassind @b leagtd).001 grams of
erm ne

@;yamambnmgh eégﬁ%ﬁgﬁg%"q‘iﬁm gr% pqat‘ﬂ:g n?ii}d &gty 381,000 °F) at
gl‘lsqtl EUt I %%@Of ag n,g‘}f%ﬂﬁqgetﬁo& ﬁ@@S’F)anétwhefahlﬂﬂ'ﬂe Hyideocarbons

rocarbons with a boilj ngﬁo
HaPae atofitg rekidd (ﬁ@mfbﬁﬁmeﬁat a6 204 40 hasppergam of carbons

MPa; "at | east 001, _gr.ans_.of h

mvingiacholingTgace HISEIREOR PR BRY AL rC A @P‘ap&iﬁef;‘eﬁmg
01. MR V\Of par. s, the paraiiins

ﬂﬁgﬁ %HM@@?%gz%ﬁﬁﬁo% ons Wlpt i i

%&dgn@ﬁl riaﬁgaafﬂmtand hyparaffing witheoreiglgoa® elig wf@“ to n-paraffins

E 0.101 MPa d@tﬁ" Hegl by ASTM Met hod
Dii@BmOSfa ‘ﬂiﬂ\ﬁh’é WE‘*@’@\% £l B‘@@s‘s 'avi ng a boiling
range -ﬂg/ lhﬁé,{Eﬁh'a&B ﬁ&%ﬁ@ﬁ‘cm&@céin iop(thvings peqgramenf composition:
u

conpo on nunber o (o7}
%%ﬁuo 43 gheand csfg-esaﬂud eadeteonined b gﬁeﬁﬁ/& Mgtb%{ ﬁ%&é‘nﬁ g} least 0.001

5 gram of C4 conp .JThe inv jACES(400 °F) at
caroate oL BHEBSHbTBI G Py e ST r i R R0 €400 °)
0.101 MPa; at least 0.001 grams of hydrocarbons with a boiling range distribution between
204 °C and 300 °C at 0.101 MPa; at least 0.001 grams of hydrocatbons 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

C (400 F) at 0.101 MPa, at |east O.pOiyustopss42218
wo @?%@/ﬁgﬁgcar bons wth a boiling range distribution

yasB G w4 LA iriBit h BEeMPAGD 0 253 (10000 °F)
grans of "hydrocarbons with a boil I*ﬂ% r_aﬂ%giy b
0.100MP4,iab dbierminbd by ddethod 28 Giong vetiereip Uy dipsgrbons
and at. |l east Q.001.qr ' ;
hevigE A LRHiFE ARSI DTSR - Tet AERIO00 ccMpredompguads with
a cm@m&%]mﬂ:’:@?bf A(d,) 9h6 T, esmpbitlshaging s leakt .00 legrams lpf hutadiene per
. gr

ans Of “one or nore catal yst, wherein the
gram of € yahpdislsat | east one or nore alkali nmetals. In

sone enbodi nents. Lhe | ' Vi iof on:
co@eﬁ%‘x AB{SP I?r%‘hge St rﬁ@%@@sﬁoﬁ%ﬁ%?ﬂﬁ%ym c.o.mposu o
at n-{bﬁ{aﬁ{’._% Ffah%fb? rasiew: di legsti0c0 0 pams vEhydrocarbensoyithie beikiag range

h t b t ted. | '
distributica dfg)d mog?l%()‘&% 64,032’?) @Fpg @Mg'?gqtﬁ‘?q%g@bﬁ Fé‘{a’ms of hydrocarbons
witls S ABiing Sonec ATRRRAN RGN 110 T LR ROPCWITHR MPay Ichst 0.001

as a ast 0.5 grans. of such

grafi0 BPRRDAbARwig Mbvilibg can :el_ismwihon(hgywm@r)i ogand 400 °C at
rocarpons o Icn a _portio Nas, 3 :
e A B R

range

berfed ot AR AL R ARAME At @oslertith Gerime) biCthsn 0.01

ange stribution between 20

Sl _ and 3 C o
gra@k o gﬁ@dr rNE’&ca&lﬂQlWhangjnnM@%lmstéxgs ablgast gpe %F’ﬂ?efaﬁ@b@et .
C 400 C at 0.101 . NP i Li. .
i v sommanhpobesiedhe sl &6&5‘%@3{‘] gﬁ‘?’%%%?“("ﬁf or
mof¥3bthe BSfholt BTEAhpdiuiS ob@Rdingas tedaedniondrude fawd tt: (a) has

car oons

aving a boiling range di s{r'.gﬁii N ces
-+ nottRk@ied80ixkh mrt]'m&_yldmtlﬂﬂhz ,alkl)d{pr fratiqnally él‘f‘i‘_lﬁ‘%" _J%’?p”
ydr ocar bons vin I 41 §dasO0.5 of
 companees pavi s B eEany s i ek SLFhil sisphs gramsio

sucgircgt iogé}{ts MRS fhaly(¢)@ompbised hydgooagregs of which a portion

ut1 on bet ween 200 C%

bk 801 oGP isHOGT SNgNL00 S O M UG T isbution
1808 djstl | i -
betye 10h4C 20 P26 2 SR S, B0 e v e

“hydr ocar bons_havi ng 0.101
an%?%‘i@ i 6.800RITY & bbiliap irge dietibmim beogead 0T Crag 4607 C 2t 0.
. a;

; h TAN: (f _ ,
MR, and ¢ boilbgeeghamiauticaybepvedth Br ek @ H1 e O s,
' : | béielavingarissllingman
pef gt okridn i b B HOS ARTBE b Scdtbotiayingn Ilingmanes
iR telow 100 *O@EN 1 CONIPa; atileast APOI gramsefhydrocarhegspaving 2

enbodi ments, the inventjo, al Vi o
boﬂbmbﬂmdiﬁribmqmbq;wgexb}do ﬂ%@:g:ls g(}(lo‘{(g%t (ﬂg(flhlglgg, %trleast 0.001 grams

bbb AR el i | 0.101
of B RRE ORI ALERG b fole? dlshifouionBvaen 2007 diy JOD G

Mb & )at |eastdREEOtains pBhydrocayborsduving acliling range fisgEntop bytween

[ [ ight h b : : ;
s AR S 538 e Rt
bolfRl e BBl BecwBla 400 &5 ahdPo@eC at 0.00EDRe; (¢) has & TAN; ®)
Ol A g O, Ot on_al S0 provi des, . jn - forud
ha @Rt 0.2t0.99graintsh0.8+0e8 gran®, enk-¢-0of grams o%ﬁspflyggebgram of crude

itions according to the | o .
Ford ) eROPTTSC ME), TP ey g TRk Bk S RTTRrRAset Satfur
m%?r(ﬁirﬁué‘é}ﬁ@bﬁfaﬁﬁhﬁ hRodafisdrgani ¢ cat al yst

In some embodiments, the invention also provides, in combination with one or

more of the methods or compositions according to the invention, the hydrogen source that:
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conprises: (a) heating the inorganic salt catalyst to
a tenperature of at |least 300 C, and/or (b) heating

' anic salt catalyst to a tenperature @tTAIS2004/042218
w@%@g{o&%@ C and cooling the inorganic salt catalyst

(@8 gassPTE DL omip segko?écuwﬁyd:%g&m;%) é&nd;irtse§ figiet hydrocarbons; (d)

rnvention al So provides, in, . and/
coffpRBisakthate, Witiahe,gepane, ommixtures thereof; (e} ¢rEpRrIHH water; and/or (f)
conposi tions according to the invention, a nmethod that
mixbies theweof. contacting a crude feed with one or rmrc_ath
cat gl yst £ Qhd inRentiArilacirovides; dn dombimation withpne or
fnSaiep cAlianRAy e Vg

suc

e contacting at nost 0.2 gr t
méR T 116d %Eﬂh)ggamscor?ositbmﬁ agroyding fouihg Invsntige, adeion fﬁ@g:gl“dcs
granms_of hydrocarbons t £ Lghidkat
coailopingrske PR AR pap p Ao S RISt

C

as
det er I ] RREIE cathlodt Bacmbératuraof at least 300 °C; and/or
comsg%ﬂ(ls)ﬁlgeapéﬁpﬁﬁ%ﬁo%ﬁﬁl ! ly

eratdre is. in a ran

ge. ;fr o .
(b3 BéatitipGhinGrgamihsitatalys 802 '@g@pc@tm(eéﬁ at gas?t@ogr cand rcgohng the
Is.in a range fromO0. 1- : sgch that a ratio
inoreeical BRI BUBTLBa s a et POces

0 the crude feed is.in
ar al;#gsg)rﬁer Qibodimnt6 480 iventiorB@o pravides, inwbmbinatips pathgne or
y

the rogen source per cubic neter. of the .
mbeseek thé ejetticalsion hpmpesitensaceRrAingtp e inypaiqh,a ﬁ#ﬁ that ggoprises
formati on of .coke,in_t tllihgcddigcting edrditions:
GWééfalﬂ&fr‘inge feﬁg withque P ?1}103‘?5%%?&5 g@% %I% hat %]?1 e crude .
("’3 [0 Ght @lrif e SomRhotiipsit nidsDB.2grrams, 2t mostih} grmpgat most L.

rans, at nost 0.01 ranms,, or at nost 101
ok openmost S5 groe oE By Epeiagts DRt Tof AofeipdERHPs O and 0.10
1‘@2} gor tion of g}thﬁ of E@H@ ARl CasiftdrmBidaiygassibalance; (b) such that a

§|f?IERﬁ 5 qui'd at such contactin co&%i tg’sﬁgé;(),a
cfhthotiiioRmipbatut litfin@{]md@:ﬁgm&ﬁﬁtﬁﬁé’g? <8 th plera

of the of t ryde feed., (]
soeseute ipimoatiage fag: LG0T ) GRS pEooF pebiftydidgen source

at nos

90% a 50% 1-TEI90 ot 8%20fnorinel dublosnEigrs of the hydrogen
teg‘ﬁ%{‘efégc?ﬁ%‘g%‘?nﬁiﬂ?‘gédm?k) s_uc_h_rth t the.cr_lﬂSE%. bit
BLREYeF cllasmeter sftieuudsoieds ) tofnkibit 78Ks fogaHomL (DR L h
60% "or at_ npst 30% of .the éEded]Irin%fthéEtﬁlta ting; (g) suc
fom%t@ﬁ@é’@ke(q e§?f€$1pr9ﬂ‘é°(t°fﬁig&%%ué%qproduct has & ®

@%ﬁ & Stilde g%ﬁu%{‘éli&ﬁasaét KE260.05 @94m it mostt0.037gwgnscat mest P01
Q

or at nost 10% of the nitrogen content..
gt oo bt 0093 guets tqfwake BT EHR O e Pﬁ‘fg‘gﬁgf‘) %‘gg f%at at lziit as
resi due cqntent, of a 2 Mhgdid h@bntaéting conditions,
pesson g hgnqranic set PR TRt spifendd o o

thé crude feed;

@fﬁ@h&{ﬁﬁﬁﬁﬁa@b@dﬁﬁt m@aﬁrm of atdnodt O8% ofshe Tddbof the (e feed: G)

oduct; (o) such that the crude produgt co s %

S s pradoecondgal 3716 G AN B0 B 50% o
| Py Rt @etibs crude product has a

moo b o e U R Rt o e PR Tet O RuE R P Pt

gﬂlﬂg%oﬁﬁﬁfjofteﬁ nhRE 0% Natatiskt 60%nat atanert éO?’g@fdh@,@ﬁﬁlg geptent of the

m X

ure; 17 WD 2005/ 066308 PCT/ US200410 0%

e o, (heuclethe pare erogue TS e AR B e oo Host z? @; * I:‘:;t t
such t hat of L b ygtent ofeke trade Feetd such tha
8% 8 Wtf:ﬁ () a%%n@ﬁ ﬁ/g%)f%‘lgg&torgeﬁgr e pr operéi es of 59% of th

GASIHRBEQRY & residieangtenbyf aimash3Q%ouTmest L 816 Qpalygost 270 oL the
the respective one or re pr reies. i : d
bt coptgt ot 6n orsitesdh (AN PAGFRERRA s &} 9?%@?#4*32“‘; o
cont acti Hs@rmetiam], dndtthé mbtho er
FER °§£?T%§§%ﬁ6ﬁeg‘!rlg§réspgg?ﬁﬁfrcé§g ?eed; and/ or &lgrzgetg‘uch vered
tcBforiSes? Yeboveriy, the metkanbfranidbeicmge PrUCE Fombl © 1eco

PO {0 i st nPerb 88 S B AT A% ditional crude feed/methanol mixture;
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. contaaimasmde; faetl vattt i iporganis spitsatalyst and;

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

wOoSBiAResds! ons according to the invention, contgatidges/osz21s
conditions that conprise: (a) mxing the | nor gani c

an a{mmg E%%Id%ﬁfovﬁl drhdd Redstddsmof Medurtsush ﬂﬁme.mawme additional

e erein the inorganic salt cataly
crudefiest asuteidncddytoibakoot Uil such thatOng Of FOTS PLOPEELCE sf the crude product

g B 0 SEAPINE ok B 0 PR e
(q)gﬁ‘%ﬁﬁﬂﬁ‘mﬁﬁﬁt of Sataly¥isih thdlcdnk’z&tmg esswaages fromtle§0 grams of total

or steamto produce a tal .p od%L:l;:t that incl,ud d 1o th
catslyst per &l@ﬂegnmdxf@rudetfa@d, .agdlar ) & Yerogensouses is gqfled to the

enmbo tion also provides, in
Cm@%ﬁ%pﬁgﬂ (}hgg%*[%@mre of the nethods or
C 0 "B*Pﬁnid ﬁﬁﬁocﬁﬁx@ﬁﬂ‘s dihe gnveatidm els? pmglﬁesam combmhuWﬂh@ne or
rises contacting a crude feed with:arim. or
mosaok ihe meblcys 7 sPBPHBGIHASF A (6 Y BBLD, payactind Wohditions
i t H Tééd%lt temperature
thagfﬁlp %A?g%&@tﬁg 111?)6@?% A8l dafhlyst RAG tRE Exdle a temper:

rmng ‘an enul sion of the
bel@ﬁvlﬁ)@ AL atheidi ’fhe\/iﬁtbxgamp salbcatelystds substantialyy inseluble jgdbe crude

fely (h) ogAtmEdDS RSTERES SRS M SRS EHRRLLY (oppegting e crude
fee?qv@mte 'uﬂﬂ' 4fie §alf ?a%ggﬁriﬂlﬂ‘&r présthcS ONWAeE iillorsdi@aintogrotiuce a

|norga|c sa talyst" to at | east partlalg}/
totﬁlqu&‘l&tﬂra@helddesmetdmdespmﬂw@aﬁs & heuid mixanalcSHal t

o e e S IR b AR e

mdl¥ %}ﬁﬂlg%il odsURBRIpbhiAGEs A6kl t0Ghd ﬁwbﬁﬁbn avssthodihat @mprises
At Conpr Fses contacting a crtg{le feed with 2%

FrPRISeS:

pravgaaeBatae aroytpane Sufrion & oty o Ahe b piHElnd &1
n‘g@%ﬂ?aﬁﬂh@ gnile fbQPwith YaRe pibow dmhtdcti.&g fmondesfeed itls theaorganic

a to formthe crude pro e ,cont ct|
salt oatalyst mdsthahxedrem 00ree () SDREIng g cmflg\? cedriniohy gentacting zone;

5 OB RS FRFGEACHMIAR R 1ot pokians sov

wRé%HP&e@M&Heloﬁ'@&mergaﬁm&nhSathw ng a sel ected API
gravity. 30 In some enbodine

i nventd.o
pr oVngeme embodisnats 46 xgﬁermopwiagrpgogﬁes, Hb?%nl%]fl&fcﬁle oneor
m%ﬂlﬁ ggslpgtﬁl?&so c%ﬁﬁﬁo'sﬂi'&ﬁs ACHATiAS fht ?mfehﬁoﬁ Masthbdthat omprises

conprises contactlr;%@a crude feed with an
coRBRIiN 2 BFude feslt witly an moagrihic sakitcatalist torproducegiotal product wherein
catal ysts are no

2005/ 066
atiayt a prtion pOMS 40 pqoﬂugtaﬁamﬁn%é?oﬁs AAPEE 89 the mefhod further

R t'l RRALFAE WpbPatIF@ind 1@l MPaithéorm the
os t ns according to the invention

crédFerbBsit dthe abmhg/tﬂtg andisions argreontrolbed sveh shati(g) the grude 131‘05111ct
Fsthen vises GorapaneRts Wil s gL lingd Ypmgf ARtliaibn UG (b the
r&@}ce:%@g% t E@g@h&é%n{ﬁh@ﬁw ﬁh‘dﬂfl% deslefted AP aravity. t he

catalyst or the transitjon netal, sulfi

cat alnysetne e(ntbodhamtarthamnmtmaésq proyides, in ﬁ%mbinaﬂmh’éfftﬁ one or
to syl fur

the K3Fel0S14 c
mggs of|t %E’Ff“"a\% OEW?% ong ﬁcca?r%% g eﬁj%: rllg&rﬁnhgﬁ’fi @gﬁg%ﬁ:ﬁa? E?mpnses
an‘t‘Jcttlﬁg b RRIETEEERRh @A One br Adfecabdlyead andthhteths pnooemore catalysts
nmore conpounds of one

are nonacidic.
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or nore alkali netals, or mxtures thereof; (d)
further conprises one or nore al kaline- earth netal s,

%%oﬁfos&gﬂﬁe conmpounds of one or nore al kaline- @@lﬁdgmomuns
or m xtures 10 thereof; (e) farther conprises

one Ofn P eFerAbdditkntiBthe ﬁ@wenﬂdikﬁal@di providzscdarpmbiddionfwith one or
one or nore al kali metals or_ m xtures ther

mhoe of the metheds o eompesitionsraceqrdingte ﬂ@dnﬁ%}tw g %f Fg.% Gitalyst or a

%rrstft?q%)erﬁs Ef%]%cici caﬁa?grﬁ A;l\fait gag fmsI Q r 2o Q%l'e%étg atl Jeast 0.6 grams,
it iﬁ%i@t 0 thrﬂn@f:f dtﬂ@asﬁbﬁe&bﬂtrdiﬁttﬁh&n&td sulfeles palng'aml ofrthe KsFe10814

Coaipatios e GHBItion AL e LS ) hie Ha s T of Grnsition meta
ﬁiugﬁui th tgn? 'ﬁ)?é’ ngi a%gﬁf‘@r tﬂ? tiaRSiRohiéal 58de dthRst in a range from

ereof, an atomc ratio o
b.2a090§ (cpfurthet abmpﬁses winé vr more 4lkali K@feds] ofd dr matead:qmpounds of one

8;2@5%6 aloe Iag Sp gun}?ttgl;a;la ﬂ%%é I / Megp%{rgpg?est%g dr $hore alkaline-
t
%@gkﬁﬁb %IhmHFe &%nyo%nag‘@f; dufe ¥R i drb GMkalifid2bath tnstals) oPmixtures

ove furt her corrprl ses zi nc,
{Heyeolfite) ﬁﬂﬁler:mmpmm sne KFmpB3lkdli petals; pheer worerdneResmds of one or

e SR iR e BB

JER{IPQ U5 (1R tranSitRA Fhdtdl QuHide aRlydt 3dntadange from
%ﬁfurq}r%ygenlf@{}?gno%ﬁt hat%?he K3Fel0S14 catal yst |)§ formed

0:5 %5 tand ah atosmereationdfdbe atiali metalhie the, vmm@hmata&w in a range from

OVI des onbi nat.i on with on t
Vl?&j‘é’ bﬁb%ﬁﬁ% SPPPYALS od'i&% Fb‘{rﬁ glk?l;)m\t 'Sml' rﬁl{g/tféxlnsf Plge Or more
95‘19 S’ﬁnd@%’f 611&9& bR ARalineadatth indils, " ndikiuses therdes ah latdmic ratio of
conprise one or nore transition

: .tnansmm fnetaﬁrto sydguu imthed&sF 10814 Gﬁﬁé/SP@Trﬁhé &.aasﬁr%m@tal swfide catalyst is

S PR IS5 O MMl s

P01 3¢ i BPrafigd frbm dbokvé 0de$; (g) fathee oompnsmszm‘ee&) fiudher comprises
conpri ses FeS2; (e) conprise aognilxture of iron ‘
I

éiﬁeﬁadé&ﬁlrméﬁ@nwlseﬁﬁqsﬂscﬂﬁld@& Hnagidie. o pr esent ed

by the for b Vidlestin' ngfndtiopWith one or
above BETHEF ’6‘38‘5%{?&5 %\‘:} il gﬁgg n’prllsses K3FelCOs14

dre bf ﬂx@ﬁﬁétﬁ@dsmrtcbnipbauonm&bmfdmgjto theyinventidne that therfssFe10S 4
of the transjition netals of the one or nore transition

wetelst isformeddB SIY. j ron; and/or (h) are deposited on a
S “ Ppo rI{n s%rﬂg gmBB&in{eh%”ﬁietah%nﬁﬁhﬁb podlididstim comibihativn Widlsone or

rans of total support per 100 grans of
Qﬂdra lof thie. métﬁodmmﬁ@baﬁesmcmmgmb@mvm gne prmepRf the

3 "boﬂ}qg?q Es @E{‘éegyvﬁﬁ? %)f ﬁp&%ﬁ@ﬁ%gﬁé&e transition metals from
CURASS & GWﬂm{ogid%b‘Ié) ohE‘ er m%v&&ﬂzﬁﬁvﬁndﬁomm(inmé transition

formng a transition metal sulfide cat al yst
enetyls Siotri Goluitns 6rid, oo mmturqarth@tqu(hhcmn@gs%oﬂer errfaereiipn sulfides;

@t %ﬁ%ﬁgﬁﬁg&h%@sﬁé F}?S%e tﬁ) gSm :Eé‘% ﬁw&tﬁ%ﬂft‘ ifdn¥hfides, wherein
ttﬁcaﬁléﬁ §ﬁlﬁﬁe§@£ ?ér%rébéhféﬁ byeheforsalatFepi S, wherd/\b istina range from above

hydr ogen to an i nternediat e; and reacting .t
iOntoe. ¥k i) ﬁultﬁlaMCDhnpSlsﬁ!SngFewﬁmqf@r gcpxggcé wdth the cpide fg;d (g) at least one

TR LR 8 o I 0Bl HGE whlfide APBI LRI Bh: andlor (1) are
‘?He @slﬂed'bﬁtaaduﬁ porfifaR@ fiad ansitioh rhdralt sulfidet daealyst hapatinsess 0.25 grams of

aFersln e intermediate in the one or nore |iquid
tot support per 100 grams of catalyst.

-
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hydrocarbons while it is reacted with the sulfur; (c)
in which one or nore of the 10 hydrocarbons have a

khéddgg Poi nt of at least 100 C (d) in whichcpws2008/042218
wogn%?’géo%the hydrocarbons is VGO, xylene, or mxtures

t hapeBlue chftodisfent) isdinfatidhhlid ot ides)th borabinatien aith one or

oX e an e neta sal t COﬂprSGS m XI ng &p
moierofitiss methndsret compositivas apeording tmﬁleanvenélama mAthof of forming o

s g o scapint Sompodis b har bl ABif o pansiton

met%ﬁ&laé EnCa nefll sldoclofth AGranbitiof metﬂ gxidefraetal salt mlxture, reactmg

tenperature in 15 a range from 300- 600 1%1 ecil d
the trensitiommetah exidafmatehsalt sustufg wihdyrrog E‘bﬂ’ﬁé’ ferm ate; an
1€ heattb? g}t%'g?eﬂgpg% % tg‘ﬁglglﬁl i§ thd %1%3&1}'3@ oPEﬁé@ﬂﬁ@req{ydﬁicafb%ﬁ§ to

erature in
profi@dfe b A MERbSulfide caitﬁll@éto(a)(t@ mbiahkahf mprsps an a]kah metal
conpri ses contacting, the catalyst cog@losn tion wit

carkomatis (b)eth@t further cOBRBISES: §pf'§%ms the intrametinig dr igcme o ‘ndie liquid

our fh
hydrogsy 1%9%2'6“%?1 on Wi tfHI- gﬁ)elh?ﬂﬁ %b%]o?lghgl? r: hee
hy dfséa!am Have & boingipoimiof atleass 160 AG; (d) in whichrone er msre ofthe

i e R o e liion

[ ANRE8 She Rinsition EEEoibeRRDS metal
me%l?mgﬁgg%rﬁ?en%re at?grnp n%étoal iElgdreom o?e one or nore

salBinkad pregereaof Iﬂe-ﬁmﬁzﬁd wa«mﬁms wab pasieduing he el RS2t 2
(c) one or nore al

d:
tenipekeibRo e SoRER T -2t aRskoargping ¥ ¢ B Reflas Tifperature in
a re%n%% ffb[i]l‘? 300-6065€; M&h %&nﬂé thefiftefifiedifte smthl Jobfu comprises

, one or re sul fi des of one or nor
heatingahé intermmdiate irirtee piessnce of Af lpast pag of ﬁg,hg@pcar@gys 19

ter%;,r%&!;ﬁpgl&r%gge %ﬂ@%ﬁﬁ ﬁ?r g.ﬁ?ﬁ% @ghaéa'fﬁl{ﬂﬁér%o grl?esQfontactmg the

catgiy?foé%fp%sftﬁ%rvﬁﬁi a clutle: fébﬁ&h&tfcomphees subfuabrsd 4 hpdmgm .mw

he Periodic Table, one nore co %]? e or
one Imsommembodlmeatssﬂ'lﬁli@\‘ﬂn@@ll éﬁﬁ?r‘b‘ﬂqf@ Bxc g %“

mq-E% g% ﬁ"ﬁ Xog :é%ﬁaip% Egﬁsg%amﬁﬁg 10QRSirREntiBY, &n Rfdrganic sali catalyst

ein at | east one of the
thds E%Sﬁélésc(d)’%héibr ftd alkalbmetahtarbondtgsyl pieler niorei alkgplingwagh metal

e 6 L D s
m Xt@#léggﬁl]k? ?gl L0 SRk furéHe@of 86)ame lod Mo hlkali aiethl

6onpr|ses potaSS|un1carbonat
hy aﬁ&éss She60 Hybradkdlicie-canb neesal ihydrideaponoixraes sswind) one or more

YBCT/ US2004/ 042218 . hydride, or m xiir ese L he
sulies @EoR AR BaR BB BN e RS O R LR CnEBvfe A carth
g i herekali metil
mrLi‘)srmx ﬁu?e%@lt é@y&ﬁ:dﬁ%@%ﬁg@%@gﬁggtswth:lm Pone ot

mbra\eefifiésaf ok sonmeaaamm-eam metalsi oranixgresihersob (8 age or more

I e
m@fHéﬁdm ﬁgl'lﬁl%ﬂﬁ g-10 YWhhe Peribdit TabR, o @ivteres ﬁtetdtbff{fg) afie or more

havi ng an atom c number of _at gq?lt 11 to
ineypaniciadtil satis, ahd mereugatdaasapml%thﬁ mﬁs&amf'gmsﬁi tsgemerates

i PG 8 P b0, i

aitl/oSAakd¢8iukg Qtrﬁﬁcmrblﬁfa Sc)dlmnaallt anc@epbiasﬂmm salt
thg&?fn(g cﬁﬁﬂ(u‘i’) a(t) I e%dsét throge of the alKkali r$t al,s
amslthié potassiwh aals comprisen HORSHIT CATRONAE PRSI, Ry
atom c ratios of

ﬂ)élde, potassmm
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10 sodiumto potassium sodiumto rubidium and
potassiumto rubidiumis in a range from 0.1 to 5;

wd Rbs/@dsadgeast three of the alkali metals are speliusi004/042218
pot assi um and cesium and each of the atomc ratios

hy@ideS Of iniutel tRALFES Aict e s@ﬁdlmlmtbam@ﬁseslmdlmdarbonate, sodium
potéssmmto cesiumis |narangefrom01t (e)

hydrbxideastdiurh hgdrids, of mixtures alnqreqfe@:ed/@r &) mipiyres ?r&?ﬁ

pot 1 S FiEgo St ¥ InfiliGh Blso pRVGL B ConkThRsh Wi one o
£S5 OB ittt e i, o o it o
thet mmmk@h et eich 85 31 e oft WG Bigtal having an
atogg t{:}é& gﬁlg)rM£1 hBG1 heﬂ?{ﬁ?ﬁﬂ %mégwhﬁﬁr @é’diéﬁhan 11is

I'sing a support materi

ink P&lg&lﬂ%%@[)tl tﬁﬂf )i leastowprof tieesal kali metals are seditm, and potassmm and
‘cal Cl um oxi de, magnesi um oxi de,

an m O
anlaaimiraticof sodivan trpaiassgRe iR ﬁF%PgefIF ot (%edt least thige of the

o il B ol fore AT A, B HAOTEUAR o of

so&uﬁmrﬂotmw sadivawte :rulmdmm) andrpotassiwn ¢ subidigm isin & mnge from
0. b’wéso (ﬂd)ozl;tééags ﬁggﬁfgg ’ %.%gesg dig, PE %s§1ﬁ%1p %&H@e& and each
of g@eb:lécgmf ﬁﬁo? %U&F\ﬁng& gﬁhdsnﬁﬁ tsaliuapdolREiAhe nd po@sIm to cesium is

roxi des, one or nore a kal i
in eeamde fhota 0l ldesS; (Srat laast theeof awaékalh@z@éﬁ are pplassiympepsium,

NIRRT T A —
anﬁ?‘érg&gﬂlecé mﬁ@%?fs % eEI?mﬁ barieaf. I n sone :

ments, the invention also provides,

o co ﬂ‘dmam@mbmdtmem dhanventionalsorproRecth ﬁ%@lnavon with one.or .-

t d
Eg'crt)l;?elslglg 0 ﬁ]f %81{11?4,?8.%&5 gcr,cuogcﬁné ﬂ)\/@@%\%ﬁug% a{lﬁﬁgé‘xggﬁlc galt catalyst
cr?glﬁs fpysit nhdenial, dnd) (d) kit suppart yiatexiah comnprises znf;omw@ oxide,
In ganl c salt catalyst is % antll al l uncha 12 iron
calaiurntoxide; Bwenesiing Pxie) HaRUINERS Y%lmﬂ %ﬂ ’
o:ila L qi;g {8l St S H@@@E%ﬁﬂ%&ﬁd@%ﬁﬂmﬁ? okiﬂl% & rﬂﬁ&@uﬁ@@l@reof

e i nvention al S0 provides, in
aria%f’f{bﬁﬁbb@armd in the upport materal afe: bhe ormpfoatetatsy from Columns 6-10

COﬂpOSItIOﬂS accordlng to the, i nvention
ofthe Periedia Tyble, onsrm @R spBPYSs GAPREF! B PapisgRoA Lbldinns 6-10
&5 BElGhAR ARG GHehrinicte @lkali nestal
fld'ﬁ be’i‘%’%@%o@?‘b@@%@% CT. /E&LlJSZO(?El/ 04%18 éorrp?i sesl
hytab€ities/ RO br Mot aikalcmetabhydtides, ahs;or mgre alkaling-earth m

transition in a erature.r
carBENatgs oS OrGFO@@é)kai’gB -eprth meta) g‘?’&”ﬁ*‘ﬁ \@%? 5‘?0? ?er gﬁrtl metal
| at a heating rate of 10 C per
h\?ﬁ% Fﬁglfc%ﬁk%\gﬁ%%ﬁ%erature in a range between
200- BDn(? embodifértsSibe Gvettion @lso arowmem &ombmagpn ¥yith one or
| east 100 C,. an x-ra 5d|ffr n [
moreiaifl? THeAEs 2R cRmpaRicnpraripiesn &b et 3o/ oBmprises
coftd g%‘ Grudéebd withlad! iy @ngaﬂﬁs bﬂ%alﬂ?st@]atﬂﬂql ﬂwca(a@uoeactmny of the

con ioning, 1onic conductivi tg at 300 C, u%g{ th
lﬂmla sudiroatadyst is substeutialiyzinehanged imheipresenesfs gnd/or (b) the
cat al, fore co d|t| n odi nents, the
4%%‘1‘%?%%"%1% qu,o P ar&rqig%t(lngl'ﬂ g{zﬁggé%)m th one or
mor e pforhdEmBEAIRRES, @16 mxema@n; alko pftﬁrldaasmrcdm’mglmonmél one or
invention, an inorganic salt cat altg/
more of the methods or compositions according to the invention, an inorganic salt catalyst

that exhibits: (a) an emitted gas inflection in a TAP temperature range, and the emitted gas
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10 that exhibits an emtted inflection in a
tenperature range, as determ ned by TAP, and the

‘gg%‘%ﬁ{‘;kﬁg conditions are also controll ed such gdiags2804/042218
nt ac

I'ng tenperature is: (a) above Ti, wherein Tl

%q%%p:%%ﬁ&a%g .v%posra 9/%9 ¢ th{? b:lgitﬂ_ideh gb)'ﬁﬂrl%at SARAIE! idraate®berature range

organi cata ; at_or above g _TAP, )
betwpal 2004560 °GrRs0at50(°E), onBO0-461& F ,tasélewuteérh@/éﬁﬁfmpeal scanning
of the inorganic salt catalyst. .1 :
erBE D 8 RORHR TERAL IO °£¥‘§§“t8’r @z??&?f% erature in & range
SOWRLDFAd-560 ¥ Lt 23084501°C; (@) o a Wmjpersturestiu dst00 °C, an x-ray

conpositions according to the inyention, an il}or anic . alt
gisfréctioatpatterstthat is heoadenr thamanrirendifiraptiop pafiey, pt ngiporganic s

sem - |.i gui | east at_dhe : : 1Bk 0 i
Sl S0 oL ST Bl o ol SIS LRI 1 300 °C i
o34 bl $6nié SoriRYiENGT b inoriatebaiatalysh befoes conditionifiged

at least at the TAP tenperature, wherein the TAP. .

t enpefmsameernboditentsi thie ¥nepton P]é?rﬁ@"éffeﬁr in combypation Wifone or

i nor ic salf catalysl i.ki ' ic salt catalyst
FioRs G s of Supbsfipfbtbin 8 bR, 68 horganic sal cataly
g%%éﬂﬁ@fﬂ@é?erﬁiﬁea ik fedEion ad o teenperatareramgge as daennsiped by SAP, and the

smmagﬁaggg{ﬁ%é;&{laggﬁéd §£ \;lgt gggggtﬁtctmu?g]{e%ga% Gs: (a) above
ﬁ{;ﬂ%ﬂ%&?%ﬁs %7 tb ﬁ, %d‘ y@,%'l@“(fﬂe‘f&v HOPA P @simpdréture of the inorganic salt
€ e

neor - nore of the nethods or
RBRRE i(b) 20F aBeRar TARgerhperhines; and/en(c) ehleasihs FOP demperature of the
sal t cat'alyst 25 that when tested in the form of
peorgani¢ salt ¢atglystcan pass through a 1000 nicron filter,

0| edEssd ihVerfiatl , & qUnsbisation with one or
Zt | e gfgraggﬂgﬁjggen%gﬁlhyeﬁgg af¥o p%\ﬁ@és [aja et ] one

eated to a_ tenperature of 'atalt atalyst:
| fas bf BRAn&hods mivonipasitivheadenrstingter the Eyentioiy ERgrgamc salt catalyst:

t f froma first formt ‘ o

s o5 w60 s s p 1o ERETEN, SEBkecRRE of he

E.ﬁ&@n’ﬁg 851} ¢ ggﬂ, BeH @ ihdi8ariid SlO@Il st $dubstatiallymsoluble in the crude
; n's

me enpbodi nents, the inyention al sﬁ]é imm
Heelatdesmst atithe TaPriempeiaone,whaieipdee HAP IHBPEAYe 15Re MInim

t hod ) it . ' . ' i . (B
ﬂg@pglgapg g’@%ﬁ]{:nﬁ gi’é Qb)?ggﬁm%%ﬁ géﬁhg%ﬁgoéis@greg@nﬁg‘ EdsQfifledidn; (b)is a

‘;ﬂ?{g&%’f& i3l pHadd Ald/sSclid(hscdt aTember@nbd ings enge Som S0 °C to 500
ITthHium “or conpounds of |ithium

e aiobo ) Iestioms O By 0 inRRERS SUBT A AL GBSt ebove 500 °C.
e PR PRARGSh hEFihn s 0o ah gyt one o
iolgl\c;g:'n(fift%éfn mg?ﬂggE 01; %&mf r?Cddondni‘gig ?;?? ﬁﬁMﬁ?ﬁrﬂl@poqgﬁ@c salt catalyst
nihertwhén tested ptbRerEn of pAstiplEn Bt A Ress Benay A LU0 m{Rton filter, self-
igaéfjeﬂﬁzthi)lfl{]dg}; t%]?fglt% ?Ig%l(’: ﬁﬁ&g H‘ﬁ&es&tﬁ@bg BAgast 0.087 NIP@she®héated to a

per “gram of total product. In
S Rifc Ao & AEIRAS 300 RE, suchidint itlwrinatgenicisals vatalyst transforms from a first

conbi nation with one or e of .the .net ho r
cfompdeiatseenns faEnging; the, sqcerqg hgrq 15 incapable OP %eg.g}‘lﬁlg Jo the first form upon

pr oguct ol t fg2Rted. 003 grans, at nost
O?‘ﬁ?gmérog%%g{ggﬁ%&ﬁ%grams, at nmost 0.05 grans,

nost  OLD@ngenmbaiimbntsthe ibeoteialee nrog;d@psgp combination with one or
0. 00001- 0. 05

rams, or .0.0001-Q. 0 0 ' It catalvst
pimorepEine e 4 pBERLe™ sy o gt nppelial catelys
oth%?hgg, 9555@'3191 &ng&éarﬁc Qadt catalyst: (a) at most 0.01 grams of lithium, or
compounds of lithium, calculated as the weight of lithium; (b) at most 0.001 grams of
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granms, or 0.0001-0.01 grans of coke per gram of crude
product; (c) has an olefins content of at |least 10%
{03966%502{ han the ol ef ns content of the crude pepds2004942218
as greater than O grans, but |ess than 0.01 grarttslof i
Lot a ¢ shd/ee (c) @t mosid.08 grims of glassy oxide
hﬂﬂ?oﬁ%’t&g&g@a%é@r#ﬁg?o mass bal ance; (e) has at -
cor%ﬁﬁﬁlﬁgO 1 grans, fromO. 00001 0. 99 grarrs from 15
ns m 0. 6-0 n ¥6iRbpgitiof WAt &fe or
cruﬁbsoﬁi%@ﬁg@dmﬁtf B PR E%%%s%{)@a d"the VGO has at hat has
inoae @@% Qneﬁlcﬂﬁ%%o@?oﬁﬁmc(ﬁﬂlmb tigr inwerdion)betotabprodus)

grans or omO0.1-0.5 %é]glstlllate (h)
at 1@#kt 818ograms lof Gude pendunbpar glamo ;[BH"] atomic HC

?TI) ) gtg 9‘219% t‘?% %‘) mtgaréﬁ?sg%ﬁ &enﬁ&? a{%& #ﬂﬁn&e@eﬁﬁ ; cofabil@fonavith one or

con t of at |l east 10%

duct that: (a)
m¥ Sfﬁ% rmétﬁtgﬁ &Z%S?ﬁﬁ%iﬁﬁﬂiddcﬁrdmgtg the mwamtictn, 8 sRdemro
ha;atoﬁwei Og)rﬂgtgiam,@b%%ﬁ'ﬁ %&) as@é}gnﬁm@ 55%?‘]‘? aﬂgnost 0.05 grams,

i Tt AR it 0 it s g
of ?Js?dﬂ% 653f' ghafl SEdtRde prodartd(bd hés ﬁoglr(hggm@fto 3500

grgng us 06]%0 pg);(if gwrng ggcgl{q-;err%n af ruggg{o%ﬂgt E)‘g Pt Bh 81e@nf content

gr ans

of a @fg,rg(ila’}) ﬁ]&a'ieﬁgaaglé(g ol 508 okt 8F the(chldecfoedy(dplees greater than 0

as at 25 | east 0.3 grans,of duct,
orAnS TRt 1¢s§ ¢HAR 0. MIr @ame of dntﬂsncbrgax(lg);alh@jalaﬁt ek g@gn of eyde produc

f b
asglze;mn;lr@ﬂruzf?nég %\p/}l;ngq Mﬁ@g ]'e?sg@nisga&rs 631, &C@QJO 69 Srams, from

rosene,

0 §E0RP SRS 15 §5-0.8 BimsbA/ GO ghin of crhémmiodocts(fy comprises

per ‘gFam of kergsene, and/or ezi
L VB zﬂid @t VGO hapatriedst 03 grimsef afggqancsg@pr@rmgp%&(f e(ivilﬁ& 0.001
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25

30

St T e Gl S

conprises na

0 aﬁfjc BPQO 12t dTand ' BAC af theweaidededil (gham;noapc fing aromatic
or at nost 0.002 grans,

of zen
c&ftamo%t s Otiogreater Ben @lwenmﬂ?bfélﬂc e ORRRg SRt ST pe crude
| east 80, or a

qu:d; da hab@pg@qycﬁg n&gtaﬁonga(%ics ﬁ?ah RbriseSS/1aRE Adthylbenzanelor

ti o of iso- paraf i ns

e pfodaet, ghmoesty0.  grams of
8&8{ ke thrrgﬁ{eaiénlen ) hag, péregrmmlﬁt; -
b&ﬂgane thn@;ﬂSSﬂsﬁe? g;/a?nﬂlige @lﬁlg%; ﬁ;ogb@ts dzgast %)8&#%‘&?36 é ﬂ]f;'orzl 0.5
PCTI US2004/,042 e
et 60 P Ee- o SRRIT 2 B gt T 00

N one_or nor.e

(ﬁﬁﬁ)ﬁ %ﬁj b1 fESHITOAH!-0 S@ﬂanacf:d:lc@i Kg) camprifes dm@n@c{)’t}}e rclﬁesel has at
thad t hat h
len;t &B)gamsa of ;rggng’q%;geeztggqgg EE gig @? ﬁ%%: gtgéjagt 6 86 Eﬂrﬁs f18m above 0

rise

oquct r R ediienosene;tand the
to Ot i 08 0,8 Blenf TREtoBR (ﬁ)ﬁehﬁﬂm 5 or -

r

l%hfsteﬁé Bdlat fléa@tm 2 @fanﬁa“mrdﬁ Jefagtl5 Bramisyfaremaics par gham ofjfezosene,
or transporting; (b) conbi o c X . 50

aniclfdy aefre@zmg@otxﬁ a’g a 1,e§1neﬁaéur§£?rgp xgllostd'?$ f & é‘t?}l{? s? AP, or at mos

ere romthe

%Z&el? ggeaétg)(g %ﬁs oPhiaBskt 6 %ﬁﬂﬁh of fiphtlta; @ comaptises naphtha,

ctionating e crude product;
ddaé hﬁiﬂﬂﬁdlﬁ&athi@et@ﬂhgmr @tdugqt Opq&ga@ﬁ@r@? %682 grams of
distillate fractiagns d | r R®r at least 99,
benzene por gramm oL n %g&ﬁg Jinﬁlglk% of it ]I%Eﬁ%f)ﬁ LAt 8Gor at le

at e fractlons

and/ o 84 with aazvdig}ﬂ matic mfaao-p&‘affmsép normal
R v e e

parbffindén drtmaphtha of tatrrrelgatt Idgtg pflqlij{gf E@B st &I} %@g&e TEL3L at least 10% greater

than the volume of the crude feed.
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the transition metal sulfide catalyst. In some
enbodi nents, the invention also provides, in

WOQ@&W pakion with one or nore of the nethods perm/us2o04/042218
conpositions according to the invention, a crude

PT Ol 8&1 toéé)’x%odﬂﬁénts tRe Invehifdh dlfo Srovities fifi 0cmbinatiémwithtone or

| east rams of VGO and t e VGO has at {hoaz}t&to_ 3 .
moreSofghamethofls ar comapdsitions @ﬁcgd@g]t@ f.he\mntlega ame comprises

e kg A, e it bkt

(c) "at | east
pro@u&oﬁﬂrtﬂéﬁé'ﬂinﬁ’f ﬁi%* ) dmbadielg tﬁdt&udﬁapxbtliml wﬂmc:mge that is the same

st' 0.5 grans benzene ht h
or d:&mn‘efmmrtbe erude feegtto If@s@'s{l S‘A‘ﬁ@l%&’r E m%?mbmmg

the; cg,g,{j ﬁlﬁ?@# | nc?'gd% ﬁgt 3 1 d%}:torrcﬁﬁ'ét?ntoﬁ'oﬁﬁﬁb crude feed to form a

n- para Ins of at nost

- )
blefid bittable 1?? trté?.]tn{eﬁﬁﬁlbﬂﬁw@(b(ﬂ:) lﬂaarmamﬁg the gmdelnl‘ebdm, (Q})Eractlonatmg
onents that have a_bgjli range ,di stri
themnc]i.i:qxodm mteopq pumpse digilipts ﬁgchqw%‘{‘? U%PIE?ORJ“ op fuel
ﬁ'om]@wg{ one crtg;ﬁ o? ﬁﬁ%tg %’agﬁca )?g %J%gblo(re hh ﬂ{e%atah%} isfa transition

en o atoni c carbon in
mekd) %l@@ﬂﬁﬁtﬁlgm , @Rathifg tht transitiorl me) swfide catakyst to reepvey qn)stals from

at | east 001 gra of kerosene, and the kerosene
thetizansitign metajsul 3533@5%% of aromatics per gram of

of 51 S B ngR 4 S B B e o

moi‘é 6ffihe nhetesdsae nomp051gomc00rdmﬁipdb¢ mvewlon@ n):rude product that has,
non- condensabl e 0 ase 0.3
pengram ofsmpicreadudt; a@i Fas?nﬁgﬂﬁ? cgfr VGO, o IV’(?O‘H% Ghleas

Ins per

orfL AR 425 %nE@s &?%%Psﬂvw d&d‘sﬁabnghy:ﬁrafdmsbban@ﬁsebesel has

LT nap

non- condensabl e hydr.ocarbo _
. at Rast R phanisaf anmagies pm@amfm* bdc) & '9(? é@l g@ﬁls “offiaphtha, and .-
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ffi d t b
S hvirne PoR Do Ypiind ol orgabhi e i dcf number

| of Q?EQ&%4@WOH%1R%M%&QL@IMB odthrdrseightaratio of thedgo-paraffins

hyd b th b
todic wpamifio anpon D) SKath At et GO RPRGE AHRTY of
conmongits iy RSV Piitifs fohgd aRfifbufioh 6P 4 méfid0a °®ﬁ€4@)‘l‘tF), and the

to the
m&%@ 'hﬁﬁﬁg ePmestd). @gxﬁﬁfsa:ffblafms psr grammfqeixbrs; (e)ﬁ weightratio of

and paraffins with

stemiodivgmgen e Romis cuhen Ebg PRRPRERSLOL AR Tk IR 18 (0 a
le%ﬁi 8?)&1 r%srshté? %ﬁke%geﬁg Qnd W@scﬁ%h@%ﬁﬁgﬁ/ (psﬂrgr%ﬂr& of @rofnatics per

S and ‘paraffins wth a carbon nunber 9(5. 3
grafdf ked3eieednd/or haeadi’ebzmgpomt atfa temiperatsge of afmast -3¢ °¢:{g) from

0. acg—oﬁt%rg?:gag B? ghé,@@ty:go gGpgper g%n‘t ﬂ% &S sﬁﬁlagdr)gf\i}:ﬁncgﬂ%ﬁ%le
hyéf%%gb &g&%ﬁdtrﬁp@ alhith, whén co(rrfﬁmédaﬁaﬁl at Nt ousmﬁmof

e per gran1of conp03|t|on
olBffHdrighan of tHeawotnbiriedtriva- @nﬂwable By BroRarbaR BRYe aafT 21aﬁlﬂl&l (i)

ooy eandoRsPb OSSP BB i iR i, pffke fso-

| ng
g‘%ﬁl@ ﬁtﬂaﬁfﬁéé ﬁﬂg%fwéi‘éht@tﬁ o204 i5o-peraffins tethe p- lmeafﬁns in the

rocar bons having a b0|I|ng r.a
cdnblhéd balihtlﬂrmﬂfnoatcondmsa@lg hydrocarbpp gaes 0HaL 1m0 1 @gﬁﬁh
h{?{{l‘g&{l‘ﬁ%{ﬂlﬁ]&% grﬁg %nélg ix\%t ?F@{l@ﬂ%l b18find ﬁﬂﬂ?ﬂrafﬁns with

nmpri se ol efins,

c%@gn w@b&h ) faez fm@ (@h), kede nveogm@ahogofalmmbmed @ and Cs olefins
ins per gram of ol efins; é )1?%% car Vt‘ﬁ%carbon

tcathb ebinbingd ergé Cdiperaffinais pbwmos0. Holefysand paraill s wi

number of 2 (Cz), wherein a weight ratio of the C; olefins to the C; paraffins is at most
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w@%oo?[oﬁéﬁsaﬂ 0.4; and/or (r) from 0.001-0.5 gragsUskood 042218
ole

g‘é&gﬂgﬁibgslt %Pﬁéé%g'tﬂ F é%%te'ﬂobﬁ% h g }"ﬁﬁéﬂg’ﬁ Zﬁ)};(g@gﬁs at most 0.00001
hydrpcarbens hayingachailing ragge mg%hillpiég io? ﬁ@l%é%;%hgﬁ]d’i &ralz%e)from 0.7-

204 C that conprise olefins, and the ol efins have a
nmolar ratio of termnal olefins to internal ol efins
I'ns per gram of hydrocarbons in a boiling range )
0.91 Sld/bit R hrdareans 0h € cartdn20énber of h(Gg)ymeherein a weight ratio of
ehbodi nents, the invention also _provjdes, in
the Erilefins to fhars peraffiss i at 120sh B, (R3hap RELARiER Sertenj,of at least 0.005
GRHERITitSthl 93/ Ve (S grem of edripositions ()l asparaffinsnenent of she at
| east one of the alkali
L& i Mifig Parlol HidMEHutioRTTat B985t 204 °C that
0??%@@&%%%‘?@% ?g%]@l%ii%n fr%\st al sulfide and/or

hiA, heniri@. of defins Wydrocabonehding aboiliog ranggdistibutionghat most 204
i f nmbodi f ot ' tiaon. . i .
oGy oG RIcH S s o Qe L RABRRoR-CeR & pRE S i ution of
af] ﬁ%%ﬂm@l tﬁ?,thco bRSink,[RERI6le SV last (Y0 bgrams of terminal
co W

imed atures from any_ of the other

okeifiae girgatusof dlefirfsyife) hpdrosarbons Withedoiling raeeqisigihution of at most
bt ai nahl e b f 1 :
2f 6 vy samierepating i fhe e TR ol o 2 PSR IR fins o

i Hfeors P01 £0.8 graemsufailefnstper gram of
L B B e e N, O

DESCRI PTI ON_OF T‘EE@?BRMNGS
hpdroambenemn oboitingrapge distibutian devesn 2(i°C i

apparent to hose kil 1. [ . ¢ i .

beneflP $OI3¢ e{n?;;g Lavin Sotﬁ‘aﬂg‘%é‘ (kel gltallgg ?%chslecs? ?lpﬁngﬂn%tggl vg:st)%cr)]ne .
ni&f; &F ARAGRethedd dionpsiEoRemEbriingioahe iyention, worede: predugt that has

I's a schematic of an_enbodi nent o cont act j.n

;  atleastamefof thecantrtlysts ¢OTRPHITHRE ONE QFAROIE ¢ Samﬁ”)}H?lb' é@nat least one
ur in e _pr e .Qne Grebfand/ ¢
e B By Bl e s ndir O

1BET bAS3084 LR4R 2k Gurtlier ComPrises actransitionanétal, afrapsibemeetal sulfide
enbodi ment of a contacting systemfor contacting the

apr(ea baterite. wi t h a hydrogen ‘source in the presence of

one - é%% RE feRCHecifibenibotihents @fthe invention may
FIG%%%%@?Q%%%% an eHnjg%di ment of a_separati on1
FeQloentinedowith faattreofromiather embodiseant wef the VePEeT nf OTERERDS,

is a schemat |

b ore e bR B TR B P By s oo

%%!ﬂ%%ﬁtg of an enbodi nent of a separation zone, a

tac ing system and a blending zone, 10 FIG_ 6 isth ds and

a schinfatther enfibodiments ctidegmodusts wgpbtama@l%hﬂﬂrg&fithegme ods an
t . .

ssﬂr%tsén%r?éscribed 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 detaited description and upon reference to the
accompanying drawings in which:

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

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

| apbon of properties of the crude feed ampgt/us2004/042218
Woéﬁ“gﬁéﬁ"?es of crude products obtained from

enmbadi, nent s ' ' esifladtinkRyétb@ for contactin:
Cr aAlT] B wararaLQERcNY nBRirar s anhdtingtyiioe ’
thel it Rbd edthof hyripogensiotice s thefpressaceef e or seare sfglysts to produce
conposi tions of non- condensabl e hydrocar bons obtai ned
theftp #ldi nents of contacting the crude feed with
the si60 d (B! 8f arbéthbdaieiifal stpiratié foncli combination with &
tabdlation of properties and conpositions of crude
cota@ithgcdysteaht ai ned 20 from enbodi ments of contacting

the crude feed wi,th.the Iransiti Eﬁ{@% £ ination with a
cat dGstisa atig of an %fné?‘gﬁﬁ#tt:%fl%‘%rle pr €3eé nt a‘%icgﬁbbnfuon
. s of ion currents of emtted gases of an
co{llt%gt}rgsﬁgméalt cat al yst versus tenperat.ure,

as .
det HIGi fésh koheatc ofircembodimentofgh STPAEHOR Epfce 8 SARLAFHRE SYSterD;
of log. plots of the resistance of inorganic salt
ané&tbé?ﬂ%ét{)gszoé’ﬁd an inorganic salt relative to the
r esif528 $€a helftia 95 ki sbadibenedfmultipl nt2Eng systems.

temperature. FIG_13 is a graphic representation of
| og FiGotds achematic of pu emh t of annig P?dé%ﬂ%‘? ppcsRysgment

catal yst relative to resistance of the potassium
SY§8Mhonat e versus tenperature. FIG 14 is a graphi cal

" €Dr1eRe Blidh bhlaion o pgiplrtivs of etcrule fookand progeitigs gfyrude

ydrocar bons, and gas versus various hydrogen.s :
produstuoieaingd Srmermbeimens o srniactig s erlilh ALY iy Halisition metal
u‘éﬁ d 'ttg the inorganic salt catalyst. FIG 15 is a
S ‘%p‘f#g&%ﬁ' representation of wei ght percentage vers

ys

- car bprs, 9ysh esbulitionaf omppsitionsofshpemde éaed and gpmpositions of non-
enbodi nents of contacti t he, cr.ude, f ' :
canonghie iy dsasmrboga ot Hosopbs g s GE aapgtiik $hOBrude foed with

PCT/ L) .16 is a t.abul ation of '
W%ﬂ%ﬁéﬁ%@%%@gé}g@ﬁémemodi ments of cant adcti n btained
the BIGd® if @ eabulition of prongaties @and gpmpesitiensafcgy eanPfg{céﬁ obtaine
salt, or silicon carbide. ElLe Lheyi : i talvst.
romseahschmpns PR ety e Mk DGRl sulfid catalys

f or MhyG. 138 RighdghicH RpdsEREAGn siog a0iplets of iohcomrredly ofiempitted

of exanple 1m tthe drawings and wll 5 herei nd?)e
gakes of ibindrganicdmitaatel ySTHESEY EMPAGETEns IFETOREA0S TARY o

It should be understoo ; B dsiisddide of inorganic salt
det affed &:%1?18’[‘? B“Rr?sg‘g?{é{hg‘gfz}?gﬁﬁ’g% ot g%aed £o lint
chtFsts AHE B ixgdrc sdlfvelabivs to thulresistinoe wf gotssian sarbopie versus
on“the contrary, the intention is to cover all

ten_mérr]z_itumati ons, _equi val ents, and alternati ves falli ng
To' ol s ke BRfe i Plok fiis f AR afbisueeofial on.

Na;CO3/K2C03/Rb,CO; catalyst relative to resistance of the potassium carbonate versus

temperature.

FIG. 14isa graphicai 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

. "Alkali metal (s)" refer to one or BPTRIS2004/042218
@tz‘gqgok%rom Colum 1 of the Periodic Table, one or

nor e gqygﬁabﬂjanﬂﬂ f B Xttgﬁg&ﬁc%dfffdhﬁfhﬁ%diﬂibnis ¢¥fcontacting

t he e 'O s t hereof
thélrleifest with tﬁcrgmﬁaéaﬂﬂ)a‘taly&l&sf emetal sslicorsilicapraarbids. a| s

o oS e B o
%%Eﬁﬁ%oﬁﬁﬁé:ﬁs tHRfeol el OGS btyh»@i ntneealamgscand will

omc mass unit. 20 "ASTM' reférs to meri ca
Rreinderddsciibet iim detaitd Thia tieawingsmay 18t hedp seale. eHébould@p@nderstood

hal t enes e i nsol ubl e i
‘éxgbt]%g agﬁggs ar@ociﬁt §crg>§ of él}eé?tﬂ]aﬁ&aﬁgfj&ﬁ%%?ﬁthg invention to
ﬁ%%cuﬁ} diBNEERAIBR: GHEthE BPkRE, the thtéxitioniis toocuvbpall
centa crude feed, crude  praoduct, naphtha

medxfmamms, dqmgadems and alfespatives falking @f@«aw@aﬂwns&sme of the
Met hod D5291. 25 "API gravity" refers to APl gravity
BEESOPd IYEBUOThD) gy avity is as determined by ASTM

15 DA CRBTION OF THEINVENTIONS ype of crude

] or retorted froma ﬁdro on, . 4T
f or naCexain eBdotints ofithe inyestionsaze erpipdn Qg detail. Terms

e and/or ct are as 30 determ ned by

@%% B%@%%%ﬁl(éﬂ}lgess ot herw se nenti oned.

Cont e“Alk%ﬁ méiéﬂ(’d)’ofs’i’élhﬁ rone ofpiemetals from (E)lamplleqf the Periodic Table,
paraffins, iso- rafflns ol efin ht h a
AROOMPIELOMPORBgRIARe AF 1058 MEtAl %ﬁﬂ?&g‘g Ty E&‘?’%ﬂ Table, or
D6.7.30. tﬁgg&ent of aromatics in diesel and V& is as

UYL by I P Method 368/ 90. Content of aromatics
i 0 :keraseline cith aetal(e) arfor teody METheRs fiom Colios 2 ofythe

WO 2005/ 066308 PCT/ US2004/ 042218 " Brons
B@n@-’hc Table, snvcs TBock SPERANI CLARF Py miRfs REPRAr B g 2t the
"%%EJIE fher nol ecul ar entity.
onst e%le Lowy a%géfbr%efers to a nolecular entity
that r‘ALﬂa’ptdfémtmﬂwan@B]asswgt pr ot ons from anot her
mol ecy | e te ases
i ncl udé%gl\ﬁ if%%%gé(sgﬁ§mﬁéatﬂg?% ,d Car ?('yl at e

(RCC21 elBlefdr to haltEnes'thelt—a}e inbélablefinpentane. Cs asphaltenes
( HSO41C5 Qﬂ%’%ﬂ&} atee i - " Car bon nunber" ref ers to

chmtentos as detenmnbatd by JMMﬁtbﬂddﬁ% (72 a nol ecul e. "Coke"
ra‘rafee:]gﬂttt K‘FO !ﬁSkO;H Ect&g A3k 9 1d SRRRODAS é'cérﬁﬁéed(ﬁf dehiil feed, crude

rocess COI’] I ons

&E%H&f‘ha]?ﬁth& Reoskiie, afes@lﬁhﬁimﬁbﬁefaydmﬁmnbdibgmﬁé“MM@hod D5291.
10 coke is the total WGI%htAIQI nus
the t SR gvityhrefers to AR eravily 2t |2 gravﬂy 1s a8 determined by

ASTM Method D6822.

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

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

W(}@ﬁg@é&%s’ or a crude product) expressed as Wep@hi1S2004/042218
raction or wei ght percent age based on the total

vveu;%h% S?‘{) L&(@TYS to ﬁ%[%ﬂgiar E{t9 hwithi e BBilityStoRRinate a

y-wel‘ght | ese ers to hydrocarbons.
prot@ht&la@tlmmdmlagllmmng@ di stribution between 260 C 15

22 d@gglgsﬁﬁi% ](n, S 65%&1%‘;; ak% gecBgag gr;tlty tﬁeﬁ ca%%gfeeb[}‘tacéeiung
protoﬁ% fibin dzin%ﬁh%r oi’écﬁfa? chidty hﬂ%ﬂ%ﬁs'@;@!ﬁzﬁﬂt&%wﬁ%dsemdude

range ut| on bet ween

4 C and 343 (_40_01%
hydi‘B)mcEt (GH DD WatePELQ), sarboxydate (BERzahalide Bs .ddt eF nilnk gisulfate
887. Distillate may include kerosene
(HS B)ap@/'eéatew C' refers to differential scanning
cal ‘qa'rﬁﬂ?ltr{v)ﬁaber’Ffﬁﬁé & BRithial m@fiber of c&®oh ﬁﬂmmnratmolbaﬂe.r
to the tenperature at which formation of <crystallin

par“tﬂod:b’ésefmctwscdlds @oatalmragwaabormcsmeé@hﬁfg Bt ot \apgiized under

det er m. ned AST.
ProGess % -ato‘?%f’ﬁg | agn Wi ed gﬁ z§s|cs)ec arﬂgéneThe weight of
coké B ﬂaé'@dtﬂ \bélgﬁt ofrssﬁas fifiniisthe Rtalnseiglst dfeﬁpmt icitalystsy

Pear son in rnal of American Chem cal, Soci

85, “Gonta®3@fers ty 'd;c weight 0f acgmpongat ik sybsirats (ngr%ém eca crude
feecL1 ﬁgot@gglgygt < at o ﬁ}%r &g\ex%yﬁ%eh as @v@ HEhSIdH dISkifhtPecentage

perce age of hydrogén
basélf‘éin WRitefal weigﬁf Qﬁﬂé salsstrafe. C‘aV‘dppm”byfetkSEI}dhmphumlﬁmﬁgﬂwmght

suI flﬂg; ! x%?‘é;g glgwq&;éaﬂfg}sgﬁ&b%gplﬁpgm o glgs(%ﬂnl'rng dbe een 260 °C
andgiég %Pﬁ%ﬁ(} °15E53tg£ L0, SRGEE ntd 96 ERir@inBdsdASTM

or oxygen, D5762 for nitrogen, and
MeddPRE8er sul fur.-" Hydrogen” source" refers to

TSRt eter f?oal%a?a%gl? et hing PR L Tpuri ¥ Bhnkdn 204
°C W@%W %ﬁ?‘gm POEMIa. ASHIVER a&ﬂéﬁ%mnnmed by ASTM

nore conpounds in the crude feed. A
Methodr2gsT. istiltate may inchadedk¢eosengiand dieseht |inited to,

hydyogal bans (f.or exa hydr ocar bon ch
ag }3%§§Iﬁgfsééﬂﬁ ¢ cﬁgwggca]g%p ypentane >t

P:pt‘%ﬂﬁ?e /pol b %ﬁd “ﬂéeziﬂ@%diﬁte gefehrthe femp%rmsat dni hnfoemation of

assess the net anount hydr
crygtebine gericles o@nlas an a favid. @ﬁﬁmﬁlﬁj@m’wsﬁﬁg t&'i‘%l&é‘?g% 2@“@
#&organi c salt" refers to a conpound that is conposed
Dz% ‘a netal cation and an anion. "IP" refers to the

| nstGis” adfefded E @tidmatogyph in Ermblggrtldrrwith tnatssasmf:trometry
London, United Kingdom "I sp- ‘ES ffins!' refer g
br aﬁHm@d)agﬁ’mefprg'@[ mtgp@g desraibed By heason oum_ﬁl QL Amgrican

refe b with a boiling range
Criice] Softly PRt Bens Son

“H/C” refers to a weight ratio of atomic hydrogen to atomic carbon. H/C is as

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

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

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

when in the presence of a crude feed and the catalyst react to provide hydrogen to one or
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C and 260 C (400-500 F) at 0.101 Mra. Kerosene cont ent
is as determ ned by ASTM Method D2887. "Lewi s acid"

wo Rb&hd3ss® @ conpound or a material with the apdtisioodm221s
accept one or nore electrons from another conpound.

mdre co é}ﬁ%ﬁ‘e cxﬁsé fled, 'Aqnﬁirsgaﬁrseufte 1Y Bl d EBUR {5 it limited to,

wth he abi | to donate one nore el ectrons to

hydrasathons fforrpmple, @Ltogrnhyrdmmk@ar Blenhsas methage, gigane, propane,

uf%ldr oc%bon rﬂm\y n%‘?’é ar Da g'ﬁt;%g%f Ic,rgnpsg&p %%&{th;tedto

asted§ tHeGRS aMBEntVT hyBioges pfawdrﬂcts ohbof mo%)ccﬁﬁlﬁ)dndﬂ iti me atude feed.
standard t enperature and pressure (25 C, 0,101

her &Inergenie salét isfaretp a eomppynd digbis corgpossd of, cpligp and an
t hat includes a conbination of one or nore conpounds
Mt are l[iquid at STP with one or nore conpounds

t hat“Ip? geferghd thedthstfilie.of PhtrolecomCasw dire Besrigl iestinte M Rbndon,
refers to a quantity of carbon residue remaining
Unijteddingdetpor ati on and pyrol ysis of a substance. MR

c ont. » ] 530.
Nap AR Pt Bl oty Mt MRhcatbadt S
bOI | ‘TK@‘os'eﬁe’gﬂafds td hydrotdrbons witht avbeiting 8angeainmlnlﬂﬂtbn(between 204

100- 400 F 0.10 tha content, i s
i OO PORE B A T MF R gisens Rt s dftanined by ASTM
j anadi um iron, or conbinations thereof. 30
Mg%ﬁﬁ@%gybontent " refers to Ni/V/Fe content in a
substlrentieacidl feférFe & oompaindi o agpateriaiveithmibe ability toxgeapt one or
Met hod D5863. "NnB/ nB" refers to normal cubic nmeters
megje electrops Fom AROLISEEPIIPOWIL- o yde feed. " Nonaci di c"

ref eSWifbdR MRS 8 c@ﬁ‘%b@dd Bidanrshaeridlovitythe abity to donate one
properties. 29 WO 2005/ 066308 PCT/ US2004/ 042218

ofmmmndammﬁlega@nmlﬁﬂers t o’ conponents and/or a -

T SRRt B B R e e

fbfabreed to - as SI P.). "n-Paraffins" refer to nornmal
(stral ght chai nz sat urated hydrocarbgn 5 "Cct ane
nuntdriduieriatuse’t rfers 14 eompRSIPTIRCRFIE¢S One of ote compounds that

o SRS A KRS Rt . s

a.srcﬂ’[‘l’u @k e@ompbsition ﬂfatlfﬂehrdemﬁ cmbimhhm oforesoraadre coinpeends that
WX ASTM Met hod D6730. "O ef | II"B%‘ refer t‘ﬁ%%@ ounds

argyligidiis S TR Wik OReorBes SREPARIAs et b Pid dd: Ty pes
of ok byt @Re) RGlrs td AMyh of ca%(ﬁ) residue remainin
transl\(?I C;rgr%r# ng'll&%ﬁiue ? F )Dranrs:he%l[h 3‘ l'i near. €

aﬁe?erzapmdatimeambll ptolysié of & substanbes WEIR. mntcnt Tsaaﬂ ck:teatmlned by ASTM

ecifij %d by the International

Me od D4530.

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

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

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

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

(Dr=

“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

Wbriﬁt!lslf%%oﬁm or nore aromatic rings. Exanples pfrius2004/042218
pol'yaromati ¢ conmpounds include, but are not limted

to, t’ﬁﬁﬁ%ﬁg%ekxg?ﬂg %?’J&?E&Qﬁy cofifoREMS aRdor RRRAAR 6T Rkifponents that

benz I op enzot hi'ophene. " Resi due"
afeciasesatisndarinemperature ad pressuee 51965 PilAY MBg dercinafter referred to
di stribution above 538 C (1000 F) at 0.101 MPa, as
age® B’ h ned by ASTM Met hod D5307. "Seniliquid" refers

to a «g_ aé ﬁgfglﬁpﬁgﬂﬁ Sstfahlg'ﬁt chaig) sineardbydocafbons.

I i quid phase a a solid phase of the substance. i
Ex anffDetane number’ refeus & eadoudated sumenical sepresepiation of the antiknock

p%qri}%lgqﬁjegt%g ,argrgotgvf' ﬁaler {3(5 an%%g%%?@?{e?&%%% %x@lagz} Qalculated octane
nﬁ%@f‘@ﬁfag)ﬁtha i SRR riiBEED P ASTM Mutistat D6736bi ¢ feet of
as per

arrel of crude feed.

g ¢ " Super pbase" refers.t

mat eriCaefinsh aefertrcommenndowith @me%r%&@“%‘&q{‘ dguble bonds.
araffi.ns and qlefin . : i1 11 O Sarnal i ched. and

Tareptopindiittyfebus ottt el 96,353 Bin Aaibdl Riernal, Miiched, an

HpepD") of KOH per 25 gram ("g") of sanple. TAN is as

determ ned by ASTM Met hod D664. "TAP" refers t .
t enpdPatiodia aﬁwr’ sefers-tp thrglratoglic Tawa- spegifigd i’yt ¢ International

plisdoy i ; LS t
Griph 35 Pisg tpl ApPlisd Cheii, GYERC) 15 Rizbel 2000 TP o oG |
538 GpofRforfcompoaindé’. efet tdvianporads tahinshideitwo £ more aromatic
det er mi ied by ASTM Met hod 30 D2887 t h {
Aitgse Eapopies af poaomat GomgoBS R i LB PREBRIPA by Bidene,

t al f hodc hene.
BB AR epBypiipashBlophte, spTEBedophen

imts of the test method,
“the t“Rdsidusttidias toregmpunentsdhatitisvee bailing rangsrdigtgbutignegbove 538 =

8080 ke Wt Wiba sy SF TR 0L, | ng
et ho‘%%nﬁgeﬁjd’afeﬁ'eﬁ 968 pH&VeRH a@abitaak €t haopioperties of a liquid phase -

referenced testing nethods may be used. K Crudes tl)e o olud
rdarkotidphasecifhe substines dEsampletOlieBi i B s G ﬁ%{f ysts include

LSh o 6 A g S racmp oo

cr ude«gitp” JFabid itdmatar®oubivfeet o0asPer barrdl of srudoteed.
l[imted to, renpval of non- condensabl e gas wat er

. S’
sal t s“Superhaestiriefeas foonmatenial thakcanrdeproiqnats Bydierarhons Saghas
a abi lized crude, -all | ization may often
PR sé‘f‘flof‘? 5Py rﬁ%%cggﬁg?fctl & r oduct i on _ and/ or )
r et or ¢ NE" $éfbf to Bteial Adid aombertpeessedrisanilligrama (angid of KOH per
been distilled and/ qr fract i,o%g Mﬁgﬁ@j%@a 10
pragef ‘gRmf stmple. | FANiSasielermine § s with
speci b CpPQlel | i 142 'cgfé&_ (for exanple,
napht ht&dpg%ﬁsﬁﬁge@gﬁ\%,ﬁ&%nﬁ%? ubricating oils).
Di sti FlRiS”eefeisdto htadsition metal sulfidaot linited to,
A S P afbrs toregErponaits Witk h boling 1angs diSRRHUHEN between 343 °C and
538 °C (650-1000 °F) at 0.101 MPa. VGO content is as determined by ASTM Method
D2887.

In the context of this application, it is to be understood that if the value obtained

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

method may be recalibrated to test for such property. It should be understood that other
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i

Undi stilled and/or unfractionated stabilized crudes
may i nclude conponents that have a carbon nunber

“ﬂ?ﬁh\()?/oéﬁs{n{‘ quantities of at least 0.5 grams of per/us2004/042218
conponents per gram of 15 crude. Exanpl es of

%%@%F&lk L%ﬂ@ﬁo&%bt’&@ coiiied E4iHPAentts BRAGSREr¢EE Sosting

desalted t opped crudes;
meﬁmdsrmamzbelusm; thereof. "Topped" refers to a crude

0O B AL i ol

#hdiBdn MEBiligé® CRiARYQE. feif 1% 8blidy serhiPfgliRy aﬁd/dﬂh‘ac@nma(lmdes may
content of at nost ranms, at nost 0. Q5 grans,

includo srudg oi2 Sgalah@tl@n mydncl@éwﬁ&m@moé, hﬁétedé@,gﬁmgfa (o gon-
20
GhghRBBRaSL Ufrer BT B cBIbIeAB S SENIESIAUR crude to form

stalﬂnﬁapérh@éi S@hGaibiienation Atly ditet Acomnit, draeotiiatests, thy production

transportation carriers (for exanple, pipelines,
andjesiestoriing §i¢k ps) . Ot her crudes have one or nore

L s AR EAREL S Bl ot SRS Erul SRt il i
fréamshofhtidity wrproducemﬂup]a rdfuponents withtspeoific baiting range distributions
thus inpartin wec omc va

|
s evmle, sgpthadieliaters 4G L?%W%WE‘; Pistillatigp includes, but
K% 1i l{gﬁ?& ra‘éﬁg§ ghllg@&}shf‘&idﬁqﬁ oddirSALYAR URUARon methods.

crude too cost to produce, transport,
Undistilled mﬁﬁdr unﬂao@mated&atuﬁzadl cmaibs amayageldd@ ctuup@ents;that have a
i ncl ude, ., bu not |.i %EPS f ]gc) at | .east of
garbon pymgr ot yl fanijticy ot dengt O S of Gompanentts P g
p%d@t E BIS%Sf stabilifed @hdds 1%1{1&4 ﬁﬁole %Qldé@ rtbﬁ;SHd hded! desalted

ast grans or at | east rans_of

- O, aeéaﬂted tappedrenides; o0 d@nbmytnm&tb@raof haiopperkitrsfess to a crude that

f .at | t . 0. 005 f h t
GRSl et 9% QPR Db G0 Bl oo
9% 8t¥%; 0f1 01 BEPLaiE réiRbved! aVpRAILS P cg&de'smaas@ba:htbﬁrm‘at most 0.1

content of at least 0.04 grans O asphaltenes ram
gifams; antdapstib))OSagrmsz as@hment0.02 grpms qfsueh C%nwea& of the
gCR&) ram of crude; or i) conbinations thereof. In

REC 8¢ 2005/ 066308 PCT/ US2004/ 042218 enbodi nent s,

di sadgamkat®iized dhdesBavei pmbanﬂes. thalmllogw mmstablhzed crudes to be
di sadvant aged crude, at | east rans of res

trensperted taopventions! @qatm@at. faeilitienby irihsgprigian G 854 example,

SR, 5B A B e i
gendethemglisudwantagedO Dﬁsﬁvﬁ’n@g@im'udés massbeluacpentatje tna of

di sadvant aged crude. In cert 5 en‘oodl nt .
sy B gRes PR TSR E5 br L STROAE AgLY SEpRRpaic velue o

%bagﬁgg%eﬁg%édrgs Tl%%@f)ﬁ&ﬁm‘ifahﬁtmﬁ rr%éucﬁ 1940 b r8deRfBEr thaf includes

east 0.01 dra or at | east
ﬁxe&ﬁsadgmtn@d dpirdeattivtcin tegyeet too wdstly modml toahspert, and/or treat.

T S APER e hey 0 0l BT T o
?ie ast b?%@gﬁ%%ﬁg 1 lefdt . 21 P-4, %9?@1 o raﬂﬁi‘ést B d) a total Ni/V/Fe

or at east gr ans
byrtentadmbleast (wuoas gréves oria @easteﬁa@@oloarm |05UuNd'ﬁe prstanera of crude; e)

2?(9: e(r}g@ggsg gg@t?% ,a% %Pstgf(?q%%tglplsg ei’teré>lago }%11' %Pa%n of crude; f} a
R R CBRIRANST atidalt RO P Blabis T résidi@er gram of crude; g) an asphaltenes
content of at least 0,04 grams of asphaltenes per gram of crude; h) a MCR content of at

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

at |l east 0.001 grans,

Wb fhedth,
bt

&Zﬁisg&‘x?ani i 8Ride
ge S nay

crude

at | east
grams of hydrocarbons with a boili ngpdRo§Ro4/042218
n 15 between 400 C and 700 C at 0.101 MPa,

rhdy BiEBe, PP @Fﬁhﬂ@fﬂi&dvantaged crude, at least
al’so 1 ncl'ude, per gramo

0. 005 granms, or at

0isgrawaof eaggithhecatlerst 0 3tgramsof residoe,jat dgast@ 5 geamd efzrssidue, or at least

B200

. 005 \ t | t.0,.01
D e BE oG 1A fepiaa PEppUteRY

giilia

s, of hydrgcarb
SidG: 16 B8 Vantaer £ds B 224 99 grams,
Ras, lof 030 7drs of Rsidhe Pér grvdi IfidiadeanmRaenide. In certain
y, the di sadvant aged crude has, per gram of 20

embadivzents disdd cantaed crudespee gramoef dsasyarigedrerade aeay have a sulfur

St afenleastt T grotty, 1A 0 Do s bRt 017 SR Ve bt loast 0.02

of’

di sadvant aged crude, up

to 0.9 grans, or up

A0S,
% 0.99 grams of hydrocarbons with a boiling range
di st r Disadiveniagdd erud¢samay inglyde @ mixire af hydrpcarbons having a range of

BRHEG Xt Dl SRR SRS nl R B ety Vel orde:

Wash0.0o

Pgﬁiﬂ%
at | east 650 C.

Ofleadt DID08 grians, ot bgeas 0 grarst of hydrocarbarfs with a
In certai n enbodj ne i sadvant a%?g
gt .001 grams,

boilineaanas ttbiienbenesn H0TH it e ot bR

HPieh 003 s et Bast P
1A B onFHensine3000C alidsHdvadt gkl MPacked at teast GO0 grems, at least
treated usi n<t; t he. proces

L

o

{’)

I buti o

?.ls%%hg o boRS with A'RARMDeRse

ween 300 C and

S 0 described.herein . e
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200-400 °C.
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allow at least a portion of the material from conduit 108 to be recycled to conduit 104

35



10

15

20

25

30
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hydrogen, carbon monoxide, carbon dioxide, hydrogen sulfide, or methane) is transported

’

O,

to other processing units (for example, for use in a fuel cell or a sulfur recovery plant)
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gﬁg%hgiﬁé&g&hﬁg%% li}%taé%?ft gg‘tﬂ?lr)} %& zon:I.l 5 1 sﬁmﬁ@fﬁesolid separation

en&gﬂi ?Eggﬁdsﬁ@p@d@@mteddiomﬁhq okl produsII&G G A _

crlde’ Téed 1's perfor ”eﬁ;@a{i’ el Hiffaitdie &M@ oh aaembiane separation).

t hhoianes(Eor exgmplss eent aenitsty s&ﬁemﬂt id(r:m(t)z{lyﬁ%nwd{% cqke. In some
nbadi t f ' of ¢ (103 J )

R R Gk g

25 CYpidaihdis, s t—tﬁgof@ﬁbn;aasgst isil’é’n%%éé%é%é@’%%ﬁ% In some

(shown in FIGS. 1 and 2)e.T gikotids aray be recycled to
s@p‘modim@ﬁs,zbkéﬂf??m%gfc%ﬁgjﬁ?ltpqﬁ%{%?mﬁcﬁ separati on . . 16 The
20ne 13201 BlabeRbion® Jobdaembite o contattingorons d 02 g fopguit 126.
séﬁ?ﬁ@ Qo ng st andard separgg)t,i n | eﬁ‘gf};}g&é%e&&dentercomacﬁng
prg ﬁbnisﬁmy,aﬁ)edxmmpl@é?ef@ “Eﬁuwﬁt% ocarbons. The

sepdrated crude feed,. in b gxitsdpamkiqu;gnqi124via
i zmerl§2 §or ERPFOREIFEE G ;{'ﬁé’éﬁlﬁggﬁl{aﬁg r gihge

i <tr} BYDLOf, Ol etipbincih Eoras prodsgmay boreagpref e crude

30 sopR iments, a boiling range distribution of at

| egiiuetGeceiver.
In some €

portion of the catalyst. Gases entr:
separated using standard gas/liquid s

mbodiments, the total product and/or crude product may include at least a

ained in the total product and/or crude product may be

eparation techniques, for example, sparging,
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Typically, the separated crude feed includes a m xture
of conponents with a boiling range 15 distribution

00- 1000 C, 120-900 C, or 200-800 C. pdwUS2004/042218
qu@h%@?%ons separated fromthe crude feed exit

mes r%a%é%%ﬁgg%gipgn MeFeBRROH! In doife LRbOEnehBGRGEpaested gas is

g units, treatnment facilities,
trafibRA %o Bﬂﬁ'¥ bioﬁbgs&xg wits ctfmgbkmplied;ws ugwemra_eﬁ\pl. cehly a pelfiarecovery
a portion of the separajed.crude e Xit 1
plang, msharyrocesting Haiks, o1 G%h‘tﬂaﬁ?ffS#S“SQ/@taﬂi’@i 15 3oRE BPM@ cofticting
136 to be further processed to formthe crude product,

Z03% which exits contacting system 130 via condyi 38.
I n gaBmeranddimats ,sepdnaiiommfdélqgsmtio%pggg@lgatf#dﬁpgformed

de feed b t hod. descr i PORCE _
bogare erse el eAs 6 SPGB s P S cabiiqbOR Rbodiment

of@és%ﬁiﬁ'ﬁé%?%oqeﬁﬁ cofrbRimbe wiﬁlfhecoﬁ‘amﬂﬁ% Bystéth.c Commytitgesystem 130 may

a crude having a di

ferent vi Sjt
be domtaetivg systerh D0 gnd/nr eonticting exstemdda &%hq’wnr@&g- | add 2). The
viscosity that s bet n. t i1 S€OS
bt bt 7 R 9 Rl g 152, o st
pc{rﬁéﬁ' b RSt GREEH sefiraed asingBinded separatinnete¢hoviques to produce a
ransportation and/or treatnent. Fl cmz(llsi sdz

. schemal.i C.
sephraced crudeofitedremd hygrogarbensn TG SPRAES R gt -Sé’&heee“&‘%ﬂ?‘mems’
_apd contact | syst 301l s L B @eh Geat1sast 200 °C, at
inplbaes & Biore Pepemippngis M R shas BisBitenn SPA10a

B A g S e
Typiealty, mesepmmd%@udesfe%%ﬁﬁls%am@% oFREe Q‘Etrhg'{fgoggms range
R PGPS g T bmtons
oDt e e bt it i P
otheuoopssing ursR AR TNt SOt dpaes BF eTthERIRs tereof

diregtly i ; | AR fosd existsepantianf zankd 32 and enters
bl eng’tt%”{z%ﬁ‘gm@il"g’?g%ﬁﬂ%t%ﬁz. A 38 WD 2Q05/.066

08
cbi ADWADER comdui 136 te s fatherpyoosese & farayfhe frugp product,
near bl endi ng zone 14?[”.The (gl.{s d product may neet
s.

vépeteeiiscoptasig tysteg L1 g PR peci fic product
specig, iS@gg gﬂl@sﬁih{&tég% criié prodiect pasduced fromedkrnds fead by any
range of or a [Im

it of API gravity, ,TAN, Vi Scosi.
hahdd datiibsisharéieisblendedTwigh d cayg é%at &% tha game a5 Py @‘%‘*ﬂ%"m the
bl endi ng_zone 140,vi a _gonduli t ra Rk tavi
caile/ 690 SF Qe amBle e %‘f"s%ﬁ%“"té %ﬁ&ﬂﬁgﬁ%ﬁn@ﬁgnm g et
i fnﬁl?&sﬁé&' Eﬂe?&y%@ﬁdﬁn@%h&ﬁlbﬁ@dmrms bavisg agyiscesity that is between
catalyst. For exanpl e, drogen and

ar bo noxd
heyistasiyiofties drodepredudtand o VIRERY 650G eras- [P TEme blended
may contagin di,.ssel ve . SARBhE, Potassium
1}#9%'1“'6??*‘@['3’9 sugﬂ'gle? &@gﬁo@%ﬁrﬁ%t cgﬁroﬁ mayh.be_ conbi ned
wi t h pediatis pRalenflid &F ah emtiodimenbofa eombinatiomaf blending zone 140
f eed/ net hanol m xture. Conbi ni n t hanol Wit
acidetek gisyStamlL30.oln csrein et 9. wforpfiabE i grode product
feed. Heating the cr blehdihe 6nd Di0atIn blending
RIS COBEHIE Sy%%?‘ ﬁe@ﬁlg g&’r‘;fmsﬁgﬁ %ﬁuQe f egd to |ess
3N 48, atféds: a Portidn df dehurndd produrtt iseonehinestivite ene g¥ mare process

Separation zone jn_conpi nati on wth .
streg,ms (for example, a hydrocarbon stream produced%rom separation of one Or more

crude feeds, or naphtha), a crude, a crude feed, or mixtures thereof, to produce a blended
product. The process streams, crude feed, crude, or mixtures thereof, are introduced

directly into blending zone 140 or upsiream of the blending zone via conduit 142. A
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contacting systemin conbination with a bl endi ng zone.
The crude feed enters separation 15 zone 132 through

WO@%}%&{? 104. The crude feed is separated as peRykddbiszis
escri be

d to forma separated crude feed. The
; § _ [
G AEERF fhaf b fealdgGH of i eleraBY 251 110, THE bETFroduct mey
meetepéaific progustyspeaficdtimsaSpecific produet spaeificafions dnelude) but are not
. I hrough congquit ,138. bl endi zone 140, other ..
e g6 08 5 ) o AL FRED T BneiEh o cBmbEiasams thereot.
Th%tf‘l&a%ﬁj;r&ﬁ@ 4 1§ﬁ&i§% SRR RIOUELcaidarUeY b Be transpoited and/or
ende .

20 produc e bl ended product exits bl ending
prozassesl. 140 via conduit 144, FIG 6 is a schenmatic of

(s e eediagnts dadiiol B e A GoidnE Broctts sing
the g?ﬁftyﬁfﬁ ﬁ&%xmh?l_eélnyc&bgaf At Rrbodrhetixidy thay idaet todsinh inetitnol.

e contacting systens can_be reversed. Cont actha% :
Thesiestemed methanolahajtieantain disselvedsalls, o5 pxamepleapafassium hydroxide.

Cont act | t 48 ' .
Thegrpareyed GORHa BEY U uptifd Bih PABBRE RXadRER I gm o orude
feelEneRihnB Mkt Monhbiing AMitkarohivith thetrally fded térds to lower the

transition netal sulfide catalyst, comercj al o
visenaitylof thecruds feed. xHesting thi eide foed TrptBanal FIENFR 0 At BHL L0 °C

cont act.i [ it 104 and is contacted
maW‘i‘wa%tmﬁg‘&f‘ég%ﬁmSﬁg‘%cté I?Sﬁ%gﬂpr esence of the o
iT ﬂ oth}i,{B i;ﬁ a%@]h%mdt:?tc_ﬁl anlmnliodilﬁtfng dfia eeptahﬁiémapab ipecpolivation with a

e total product incluyde rogen . 0 .
congarbip@isyEedn compingten mfgaf}%?f%mﬂw%msoqﬁs%dgfﬁﬁﬁm fgpration

zoq%;(lgtz HRRbRES AN lg)gg’t chitf} f¥dcPis GOREME ad PRviolBI§ described to

frogen=gener at romcontact ‘of the 1norganic salt
for@ad spyatedwiride febd: Theistpafatseidormds febd enterscontactng gxstesg &30

thrtgfglf:{ q%gdéig 5,%@0.3 ; a&%gggééatq%?s %sﬁigq@fgg!y?tgﬁlt ]t% sﬁl(areﬁniceﬁ’g‘blending

k €19l i Sdessatieath anidéor crud
| m%?r%@uﬂui’? “%8&5{‘%@% %8‘5#18%%%%& %‘Pc@f/d%;%m 042218 omae

20

25

30

I
intmdueddda nardnitddiBan eembined with theeruderwduetia fomea b}Paaed

b ted d t. t dt

prodsfic S HEpee SremPL BTt A0F 1+ 5 cpaRTARL ST O
enbaelh NeRESch&RM A hiliipRy@htittidd /sty 146 Goptactingsfystem 100
contacting system 100 such that the ener at ed

(shoywrin §8G. Nimagbeipositianed befospcenizaiing sysigmdy tiﬁhﬂé’éﬂr{lﬂe

ont acting syste 48, . [ '
e it droetiinrs of ok copeifls PATESERIE SRE, Gihfg syscem
1007ineAfiedhd hokfiicsalickatd e dContacting wysennt 48cmay inchydstoamor more
148. A second crude feed enters coptacti system 148
catelyaisc Ghellelysbiz, contactis evstern 143 may St shpddiHonal SpRTERpC Bl

caté.@ﬁte ﬁ’%ﬁ as s{]t@g%é%ltslﬁlfgu% claﬁﬁgf, ¢ ihO&htAstd, 8 mixtures thereof.

rogen a catal yst produces a

The kAl Féed chitas pomakiitig sysiemi 100sdareonduitd0# mad isscontdeted with a
total product. 10 Th

rooduct, exits .contactj ng.sy.stem
hydrpgen sqarecondhe pregence O?Hi%d%?fﬂaﬁﬂﬁ s irB%‘a‘W FF&H PE‘?d“Sg Q%t?%ﬁk’md“"t
t ' j [
e L U
tothl 35duct nfay exitycohctingsyisteth B0 viecopduik] (8atEhethydeogen generated

NGy T T Ay e
solrdE fi BB chGES sIRY 188 &PRa d9ofRtbrSdfithapdierdted hydrogen is

transferred to contacting system 148 from contacting system 100 via conduit 150.
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15 transportation and/or for use in a refinery
process In sonme enbodi nents;, the crude product

rhg ga€ bl ended product are transported tG@rys2004/042218
|nery and/or la treatnment facility. The crude

prodyg éﬂgngllng e&ﬁl%dﬁir;&ﬁd&\gh &eg&gégggl yiR e Biah bR GESRALd and/or

to produce comerci a as tranSportation
tfeated, andrthen traupfémneel to clontaniln@sbtswn 48 v@rcemiw’al@ In certain
Pro essin i ncl ude

ERGER G P pradE SRt LS ey be hagrtof Saithst i syptsm 100 such that the
geipg@gaglggfogeﬂ Hows AireEPFEER dbﬂt%cﬁﬁ% BFdtéin 100 & dontadtiag s?;stem 148.

n sone entodi nents e crude product,
Ihiseme embpdmtbmts; a vapet/streamtpiredusad figm mt@ﬁag system 08 is directly

fract rotreate pr oduct
E‘iSI epw}iggeﬁgeé iCHBRE gyf%ﬁbggo 05 grans, at
most 0 fsé}:%nd ghlFeed¥ntéh cﬁiﬁﬁétlr% Sdteftl BIBBVi Lokl S Mn contactmg
gram of total product. In certain enbaodi nents, 25t gro ond
gen

et 148 mﬁrﬁ of thesuadst fard wsnhlay leesteapastion efthe genaated &y
tect
tﬁq. ﬁag %ll %rpgmse ﬁﬁff’dl%ﬁ{c e’%l:be énrgilfc%ge ju ggﬂgsgélgﬁcgﬁn@en& e tot?.l product.

TheGroMicRBFits WntactThS bysterl 148 vigondait 15&st 0. 005 grans,
or ‘at nost 0.003 grans of coke per _gram of crude

pr oddotcertain egbogdiments #tﬁﬁﬂp%h%témltl#é COPIAQUNE, TR copfacting

% %%E%%agﬁé?&é?% %&o{ﬁlﬂ uumE 88:[6% égﬁsglés%% ?‘T’%@ ? rga%Be located at
@3 pRSFEmARY to @pReducton efte thatipledpeesdiisatiyamaged srudetfeed. After

detectable. In cerfain enbodi nen he ¢rude.progduct

maeessing Niorughothe éﬁt@lﬁlﬁéﬁ’StP@ﬁgF feefg'@% be porsiere ‘gwabh for
st 10% of t he MCR

conﬁ%ﬁﬂhog%@,ﬁﬁmcru & gﬁr?rgéessgorre enmbodi nents, the

cr udeinpome watbodmsends, mlmagctmge poduditzRd o thedriender produshere

a0 e aary coes PRt belt3s; TRSALAMyBb: o fhe blended

fr Ga_ﬁcltjﬁ?ag%/;ﬂ Qe% to Prodies Eoﬁrn@%lﬂrpi‘éﬁlctsaducﬁ%ﬁ'mﬁpﬁﬁahon fuel,

gr ans, 0.001 grans of MCR _ Typically,
leating fiel, ddbxmantsa&' dhenvieals. girgnessing nuayOine d@ﬁ@tﬂhng and/or

ichianay Grilie Heoide fopet T kol mElfRo BioghtEhlsr more

REDOHE Eradtidmb UHESO N EnbaliAens Ak erude prodlios; thiedslended product, and/or
condensabl e gas typically i ncl udes, but is not linited

the one ar iore d:lstdia’tqj actionsprybe hydratresisdn sul fi de,

Y5y N Pt G ot 0

érbﬁ% egtfat most .01 paints civoRe peregram, of Ingtdlprgehlrct ghscertaat #mobodiments,
di oxi de e, carbon nonoxi de, i ons there

the tatekprednat is %lbstantw}lyc&ﬁﬁ@@pkfbftﬁ%% %Wdﬂol F‘@tﬁ%tagle) "l Some

IR0l ey LN gt 000 g
1086ti0001 Q“em@adt b;m.t 0009)@'&1!163 bpataaost @r006|gnamsjef acﬁce(pﬁﬂgrarmof crude

Blefletta ibePriin 9RO GROR LS CHideFMBCLABRE PR 1 afgnge from
L0 0000301 e, SUpR =gl 0010 s per g
sfuradd pfedua,oartlhﬁoightﬁetmed carbon dioxide is in a

range nf crexqtam em%o]dm%)entg tﬁle gruge produgt h5as gn iJICI-{r cont%gf that ¥ at most
90%, at most 80%, at most 50%, at most 30%, or at most 10% of the MCR content of the
crude feed. In some embodiments, the crude product has a negligible MCR content. In

some embodiments, the crude product has, per gram of crude product, at most 0.05 grams,
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15 to generate carbon nonoxide preferentially to
carbon dioxide in situ may be beneficial to other

‘9{% gsgl ocated in a proximate area or upstr egrnho04/042218
e proces For exanple, the generated carbon

ﬁﬂgr ocar b%%hsbﬁ o 6.03 rdind, %@'Hﬁmﬁﬁt (G irainR OfM@RJ Mypically, the

tormations or used in other HEI‘ ocess

ﬁmdepmaimptmsfsqmgaalps toc® 84 grams) 0.0000R4 - 6&%%900001 -0.01

the t product d herein may include a
&H(}i‘%%eaﬁf%ﬂg%‘&ﬁﬁﬁ%?ﬁ have a boiling range

d' st 1 [bsdrh®8mBEdiNRAR, thé otél ptaducﬁ%ﬁ:lﬁaesﬁbﬁ-coﬁﬁeﬂsable gasyThe non-

i ncl ude hydrocarbons that have garbon nunbers a

condgasablegasitypically inviydes, birtds aoblimied t cphaa dfq , ATamonia,

Bréraien i dPisgiy St othlE meffent, (it ae not

Bmﬁeﬁw@ﬁrwmyammuwaefebﬁm 0.001- 0.8 grans,
0.003-0.1 grans, or 0.005-0.01 grans ut adi ene per. '
gram & C@Yﬂllzgnh%ﬂ@éﬁr hylsegen 8?55%%@%‘%‘8@3 dl?‘? ofioxide, or

g@%@fﬂaﬁ?ﬁsﬁt&ﬁ%g@éaﬁ t¥ 13, ﬂﬂ&fﬂ ]_sﬁtg b?!tdoﬁﬁcfs ?f %eaiﬁéﬁ’cf fi %:lg%eléfocarbons

Pifh thé inof@lic &lt&;at@yst nDgpically3 under thdsrmmi;namm conditinns a molar ratio

certai n enbodi ments, iso-par

pﬁmbqlmmon@mﬁé tupaiben Howe S0 e BrpolaF zio yoni generpigghcarbon
g%u e%) ﬁ%ﬁeé‘c d%g%ﬂjdidm&)e i Sore Qﬂi)b@ni’ents-rﬂ%t least 0.3, at least

par a 8

i So-paraffins and
0:5)of aﬁ‘léasmﬁ 7. 38 sbime embediarnty) A mearsatio n’éthe@eaerafsd@axb@n monoxide

e fratetalbap ds o nes T sak BaD ek D50 By The abilit
}(g ?é]'fé:{ét@ c&r‘a#ﬁ ﬁﬁm@ﬁi‘ﬂg frﬁﬁenﬂﬂ?t@ lcaftRhWid:6€k i iinday be beneficial to

mat1 on. eoefl I nclu a mxture of ol efins
witten proceesesriavated inle pivixémige atea(or Appieand PEhE psoopss rtpr example, the

olefing with internal doubl bonds.. .. r.

Srseeg evben oop e onf PePeingdefi 2 Ringydpocaon
iSmoHtRat 6f udel @ ofheepotastd) ferarbmble, Qj‘rngﬁipkUBesses

2005/ 066308 PCT/ US2004/ 042218 t he crude Lee.d

f act orfn e6me embodingmts, hggotabproguct|as gegdusepherpin ficlude a mixture

GRSy o e P o 0 o v C. The

bﬁﬁxﬁue friag tifdludd hydlrodiEsins thad Bave arbomsumB@9in atangofom 1to 4. The
300 or at nost 250. In certain gg‘tdh gl nents, h61§001 ams. of C
el dnaluda om ). 000§ g A903 ) L erarmse et & grams, of Cy

%ymc%baﬁ%a%"%w% 348, A2, E35EBahagy SR o 001
sQG 003 -@msgrams @r0efi5el. Ohgmnwcdrbumdsema:ﬁr grgrmof Cq

3;3' tasagone. Draset: SRARTICRSs, 110sR AT G PRUGRG Tegfve {ofparattins at
Q VQSght%ﬁé‘pfa %s'l“l \gﬁBstq Akt nﬁ%taﬁﬁ R fmncdt D/82ateh&st OIS or at most

per ct may be produced I'n certain
101, enmmnmdlmmS,asmpmﬁ‘m drecprotucs relative & wpeaffnssit a weight

ggratgqnf%lpaﬁgg %rg;;na(ﬁp@#{ﬂgf %‘ﬁ@ﬂ ﬁé{:‘% 0" Q(Hg@ zp&g? Ral%k‘i%samay include

AtaSid/ok RSardtiAld Ocar bons with a boiling range
gl S?I‘I hut i Oﬁ/o& fparen 20-400 C have an al pha ol efins

c o nt erih sbmezmbadigeents, the totab pedud, and/og caide produgbmay inpinde olefins
or.0.,01-0.04 gra
T e
and/or retorted from a formation. The olefins include a mixture of olefins with a terminal
double bond (“alpha olefins™) and olefins with internal double bonds. In certain

embodiments, the olefin content of the crude product is greater than the olefin content of
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15 I n sonme enbodi nents, the hydrocarbons with a
boi ling range distribution between 20-204 C have a

' tio of al pha olefins to internal doubper/bssaod/os2218
w\cgﬁé)ggr}ré“‘é@ at least 0.7, at least 0.8;. at least 0.9,
t

(3% c7iF Rod by b o bE 2510, 30.40006r atdéast 2008 Infbofne dobosliments, the

ocarbons with a boilin

b5t Edneit bOthelsadeepnd@n ivgrater than theolokn gtmteI%&Ef s cryge feed by a
| ph | efi to int | . d | '
Sthrit st 6090 318 s 806, o GRAL A0, BP ARG 07 T LR
"t |0 Qb RAboRlrfkitd thé Bydridagboralwitowbbitinpongeaisibution
u

of the crudes and commercial products is ically at
oo EenRIS400TTE hant dn alofine opresiinerange RaE GASUH-Gedpes: 0.0001-

f al ph i t | efi i ' : :
sy vl o7 9.0 Tt e tyfrdoplbh avifig i Bofiiganis
e Ci al e, enbodi ts, tact of

B e B e it o i L he ﬁ ool
of anlni sonrecemmbeslioents, a5 inasgy 4291 gralpsptdenst -0 5&%‘&5&%%?%&8 '
it h i . . . ' -

e of ARl e R aE) O i S b iREfucEd, Hbderain
EnBodiints! tha BFudd it baayidom 00E(sh prarm 0§0b{0.3 graegror 0.01-0.1
oe?lns W th trans doubl e bonds to._li near I(%&_{eg&the

wiats ofiatphd oldfing pebeme ehkery ewea‘ecto.hh?erf?ﬂ“ pBod =2 or

t. nost 1.4 | rt.aln g TN J2400ve0 Bie ancdlpla olefins
ydrpeay %}}S‘&ﬂé?sﬂ@ﬁ&d tdrlgﬁ}g&gjgubl eéeéloznds to Ii neear P

g&g%x‘it'hi aiﬁmggiﬂédlin giogod%ﬁﬂogimg,dg@ﬂ ljl-Q.Oﬁ grams, an §O11¢. Bhvigrams per
.001-1.4, 0.01-1.0, or 0.1-0.4. .l n. cer .

eranndf hyshocarbong it abeiling 14nge idw&x@%ggﬁefvﬁégeﬂrzgﬁ%og cl.) -

di st rigbut] b8 bbilEh distribution between
L Wi it S ot aechn e
80104 “0r1aRs a valighteatis oDalpi ojeBnsto infernal double Iafle ins of at least -

f hyd j i .

G2 Bt 8 S S5 B8 Py oot
E}ﬁﬁ{j@é%% }gﬂféﬂ&iljﬁ riige i shRHiBn 22 6AEAGHL °C have a weight ratio

hydr ocar bons,  per gr

mo
ol oldion so mwamalioubie bond S5 SHTE GO B 701 QP 093 0r 12
e el
| SRR b &t 0i 50 SThefability toproducsan
] b iy Bt b Tty

Fofalplisiube imsppatofin Mot dosble borids TRsPERE e dotysigion of the
erbemdutio B ot OLM0% 0010 orams. |

0, O Jnlofiedbotitnid chnlcfoforomne et gharhidmsnang ™ 5

P reaminobi it iposnicanl: colelNat Tk Brooues B S hG i g SO lfie rane
@%@ﬁggﬁk,a{vﬁgnoﬁ@gﬁ%cg%% zﬁclﬁmineﬁf/él%nﬁ MieNirfear olefins have cis and

ude I'n certain enbodi ments, .
t BEnsCloHER Hons UA twdiglt ratitest linver olgfiaswish tiensdenblgbonds to linear

t, at t .0.0001 t . .
Golctins i eis doRblEdboadsisai icat 04yt R O P AL a4 b
nbody i wblebeafds ¢o Linker olefins
ROl TRA e Y e PoREN L FIRARiLh Riths S ble bk

content in a range fraom1l x
1Qi4F, i bl tonds i ih @ rBngsr feors 0.091x1 4.0.01-§0apk040%2  x

R Sl R L Qo o hitvi ofing" ibfibution in a

NG LN R

mr)asfltge %Qt%eeﬁ‘tzo%abc%% a n-paraffins content of at least 0.1 grams, at least 0.15
grans, at least 0.20 grams, or at least 0.3Q 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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15 or at nost 10% of the TAN of the crude feed. The
crude product may, in certain enbodinents, have a TAN
w085 @%6 st 1, at nost 0.5, at nost 0.1, or apCIUSR004/042218
% i -some enbodi nents, TAN of the crude product

Frdd 01001-D.2 0.1-0.8
hydrg %IW,OQFI f?EnF 555996 n‘gﬁd IbEQn Qzénge grams,

rtarn e ments, the_ API, gravity
gra@i, drmeznrsb%emw hdsmne ermbadimentsssuch M@@atlbpgh@ve eyeight ratio of

e Ll e PR R 19508

[ 3y [9Sehth cbﬂbmeme fi-pafudfins content of
atr@g{tg%; orﬁ-blé% ﬁ%{ﬁggtgﬁ%lﬁenbodl yﬂﬁ) 6{;5 crude 1-0.8 s,
the pRaYEbddvamay bta@smhaﬂaétt@eb@m e BRI P01 Irans.0.01-0.8 gram

70% at nost 500 oﬂogtt 30% of the total
or%é@émr?&f%m ‘é)ﬁl"prt B%rude feed. In 25 certain

o'ﬁ?égnﬁ bodifEntS) (46 eride ebitiict hess tatal Di/AI/Fé consensaf ahmost
con?‘gnt N [east 10% at |east 4 9%
90BORbbst SR, Bomast 108608 BT, SRERANE S AOTAR KGRt of the
f eed. d d
crog Tofds 11 SejoAin bR, o or@rﬁd&‘c’c%&lﬁd&% 158 Bt of Bfude

% of ~a sul fur

pro‘ElﬁE'I[a 8Yho®10.0008 gedrtiglet froerl x THE geamhd, or atcoostdrt 191 exams of

NifitEe. emp&%(i;fémodp@gmﬁ;;ﬁén cgf & gochp Odegft mg‘xﬁﬁg@g&% a
totw & ed:@g agg ekl 0 rdiRSto Py VY3 gMaRNS x 10r7 gedms to 2

ncértain ~enbodi ments, the crude
xl@"s WAk, daqsnm%gragrsamloﬁafrgrdmsproduct a sul fur

ontent’ in a range fro 0.0 . "
0. 008567 1m@p@ﬁwnt5b the gy ed?fﬂg‘éﬁ%’li%ﬂ‘ ﬁé‘ﬁ QB pidst 90%, at most 50%,
or 3{ Oﬁ%@tto )ng' ﬁVAGN ar ?ie ARRSRe® OThEH i dOprodiict s, in Stdinor

a nitrogen content of the crude fe%o5 In:
embodinherts, hgeda TAN efdt nodst {hat masg 0\icatapost Dol 6B algmost some

PCT/ US2004/ 042 18 dyct.
enphoiroents, TN of e srodhsioutony tiin al e 001 5 862 0.01 t0 02

t nost
o pr at rmst 0.001 granms. I n sone enbodi nents,
or

rude product has, per gram of crude produ ‘
ni t rm@eﬂam@mmdhmms,aher Aﬂb@faf!ﬁbﬁf @CG%{% g”ﬁi‘??é‘al 0%
or 0 | Fvityl &f&he crude feed.
hlglmd@ oo ”E}ea% % RHE: ARG m?r

rude produ

%n-ﬂ;] ;ﬁé}ﬁs A RaR ¢F thScydaprodatt 1h§adwgeﬂu3 Sﬁhb5 -30, or 16~
In&ﬁ% e crude prggdu%t. may be at nobst 1.8, at nost
20], 7 at nost 1.6, at nost 1.5, or at nost 1.4. In sone

or %Eﬁﬁfngqc}d?rﬁ%mwﬁe géld% fodul a%t‘aﬁﬁlﬁéroht’énﬁ%ﬂxt%ﬁ%f at most

€ Cru feed. In other

7@){%%&@ B%%g ?lt attﬁncﬁ% @%ﬁoi}ﬂwgow llAndterqatmnlmmnwré of ge-crydmfped. In

of the crude, fee cru g ,
cattairhémb@inEDtS, tha erude @a@m@é%f aipial PesaroafebnsblRfial bf Higst 10%,
G K00%, or SRR BB At loriNeR6Rnt Boﬂt&ﬁ Heaestc fead

G T hel Udes corrponents with a
r anggh®Erudeiptddugt pay hi\&a Sullﬁls oomgent@fpbaiostofs, at mast 70%, or at

crude product includes: l.east.,0. 0 r
esOELs pba suifrgentest oighe ﬁgp&lp gg%r B@;@“&H c%ngéﬁg of ﬁl% chid®Product,
pé, gram Fosilde! fRScD Ty et nB38 .02 QParks, Bf mdbt (1008 graﬂaé 4E most 0.005
grams, at most 0.004 grams, at most 0.003 grams, or at most 0.001 grams. In certain

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

90% or at most 80% of a nitrogen content of the crude feed. The nitrogen content of the
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15 0.101 WPa; at least 0.001 granms, or fromO0.001 to
0.5 grans of hydrocarbons with a boiling.range

' j ion between 200 C and 300 C at 0. 10lpMigk2084/042218
qu%e@%éég%m grans, or fromO0.001 to 0.5 grans of

R R
188G at ost 0.001 Bradifsl Iheofie Bmbodiments, thengrudapradeshes, per gram of

e nen S A S AR P 0 S0 00

roduct has, per gram of crude product, a napht ha
tent fromO 00001-0. 2 grains, 0.0001-0.1 granms,
0. 00fkr dnFergiscatiments rthe evutle produetimscperegtans of pwée@mchné’t from

0B S5k mmaor 0 P03 @ b Hail HFER: S R HES B ey be o

mgthf 8, Q% #ﬁ)s?f ?nﬁt m@stt 108t mgst]l 'R FBmost 1.4t In'Sesie erffoddiments, the

I'ns per gram of naphtha. The crude
HAT ofitheteridesyrodurt i8Q-520%2% Whbléith efthedl/Crofdhe crude feed. In other

i o HEA B I s et

mgl ? HENIC whthi: 2080 6f iR diade fe@®H/Q inilicatds thatpiptdie and/or
ene content at most 0.01 grans, at nost 0.005

ceprsamption of hydrugsn moh@p@cgasawnnml certain
enbogj nents, napht h [
non- g”bg crde jpr ucbpcﬁ:ﬂ gor? gtsgﬁ%f%‘ié ?gf@.ﬁhg g@ﬁﬁs If some
‘%‘85%‘11%“% HeRN®de p}oduot Qw%c&ﬁ@aﬂeatsm DOkgEhﬁ‘isSogfrmﬂ) 0(5 tg 0.5 grams
grams to 1 x 10'4 grans. Corrpos J&S £ 204 °C at
of bydracarbémsnwitne bmg penge shsdTibrionpliah H%d?s ‘Er&t Fos

OL@E %ﬁ% ﬂ&;gﬁﬁf' g&ls PSS 0. do7 3b Of?%'aﬁs BFh?drbé’@bUns:\ﬁM& a

require '
bﬁﬁﬁlﬁ%ﬁgeﬁim%tM&weeiﬁlﬂﬂ 2300 %z:ammlahvlaﬁmnl@ast 0.001 grams, -

ey oo AT R o
/ 6 s
L A I e coson

hR8Reabons Wﬁhla&ﬁbﬂmg mnngmjuhmbetvmm4&q/T(émd 538 °C at 0.101 MPa.
ara | ene, et hyl en et h
1t i Rome SBpRFtse P Gre PEOSC i PR PR s rREREART, o naphta
o0y -oat 05 iie pertai
%nt%nf%&{n' S F?y?@xgﬂﬁn@m@t 1] é’i‘&t.'ns %r@fﬂmy{l peanwe e pertain

nzene; 2-eth 4-di net ha/é
ehﬂi@dﬁﬂﬁits Zheettrhglé poddctdiasomy§.081 éé’@:@mé or 0,01-0.05 grams of naphtha.

et e o e e e

%ﬂgﬁg%%q g&ﬂ Hamof!rapitha s The tiude prudlucrng cineextainf

ort ho- xyl ene, neta xyl e
emﬂfodimqﬁte,d‘mm 610000 be0L15 e & QU9 -0-LSFFRSy 1 §-001-0.05 grams of olefins

s 1 o e Bttt Porl FEbbBmnf 1EFPRAEHE, pef QS Iriaphite, o

I:E ConRhPAUREH 030 HARS Tat bﬁ@t he0 P grantsy i amdsyomz geams. In
anced 10 content of nonocyclic arot?;atl CS

ceetnicsrabeclirbo, e baphtiass reB LA CORER (LS Aojsap ogiab or in a
e o5g DI0H 5k 1 1 4 P UERRs ORY O kO Oy PO pfded, 5 x 107

rans. The crud

g%aﬁagm xN@Y. griafis. Qéﬁpbsiﬁonsrthatezomanﬁhmmnmapbacmsicbml hazardous
content from 0. 001-0.

t0.hesdle, thes geaws prodyst télp. ]@H&gly ?q]vggenﬁggg c@r}r{g%r%?y not require
cr u.d{sh g ECt
specia mg.

In certain embodiments, naphtha may include aromatic compounds. Aromatic

compounds may include monocyelic ring compounds and/or polycyclic ring compounds.
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- aumbmaqﬂthmaaphﬂm fémd@@ngr beividpe

15 an ortho-xyl ene content from 0.001-0.2 grans,
0.005-0.1 grans, or 0.01-0.05 granms. The crude

s30@S. per gramof crude product, a par apgyh@p®4e/042218
v@%%@ént ?om 0.001-0.09 grans, 0.005-0.08 grans, or

@h@ﬁﬂan@«.ﬁﬁc @ FompdindsaseasRide bt At @it MnEitddas, E@J@élﬂ]toluene,
napht’ha tends to I ncrease the octane nunmber of

nﬁlpcr»remlane mﬁmlmwm:cym@@%h@@@n@d-ﬁhylemmlubwene, 1-ethyl-

Slpd T3 23 PR s 13- peil | M oy

Bézehe; qtﬁethypgllﬁwl BerEaE; J-othyl-he- diﬁ:leﬂtyh Berzené; mahplf-z 4-dimethyl
the crudes. ' Crudes t%/) pi cal | y Yaave cal cul ated oct

henzsee; d.3, A dderanmsthyd bemmnethyknpensdmethyl hepasas; lod diethyl-2,4,5,6-

HAARIO bb EE. RS SRS TR B ccbners of bencene,

thhsedle] t¥Eho-k¥lekie &ﬁaaa-nyleﬁq‘th-mmes or metumswl@&reqﬂ Mmm:ychc
i ncl udes napht ha t hat has an tane nun‘&le ci J 3855
gomatics age use%ma vayietyof w%i@%rc PfOéPGtﬁ {@ng/er sq d%m iviau
f
I(yrﬂg&?eﬁ% %T%B:?g%%r@@?cé @PJH‘&SédS% dg&&ﬁieﬂ%%ﬁ‘ fyplically'had an enhanced

ran n sone
adlolfﬁmhﬁcydliceammm product has a higher total

o 1T BEbPUReB: eSS PIOeL e, BOCR g Boduct o
11 B AteA ol ST ORENS Brarh§ |0@5L0’ 5 Eﬂm‘lsh Brd @lﬂi 1 .1 grams. The crude

ar omutics content in the total naphtha and er osene
pfodubichasy ped @rdre eficinge ptoduetas me&%tylane tasuent ﬁpm@ 081-0.1 grams,

% 99% | | h
9533&‘?590@9&@3%@31&3 B8 et T SrHaG Arertet e ek BBl orgde product
Rfe bénte font 09601452 ¢ragis, 3.005400r @raine! ort(M@10105@rams. The

tota a omati cs content in the total naphtha and
kexde periacbliias; ey gram@é cfude @rodust, aparegdersswatmt from 0.001-0.09. -

PCT/ U 42218 0 di ments, the kerosene
Séﬁg#&ma &%ﬁt@gg T yar omati ¢ compounds

c ont el jhéredselia Wmﬁfn@ﬂt@co@%@ 3f Shaphtigy temds, to ndd&B3e ik itane

granms, or 0.001- grans per q%ram of total keraosene

i 4 based ga A gstipatgm Qi ghsoline
80%5%?[1 t% %Iuéés dh% finc ]gcﬁ%)tﬁ{%i 81 2 u?clﬁt?en gﬁtf:Fs g‘r)r{ ﬁﬁ'lﬁéd tooa galculated

%@ﬂ@nu:ﬁberffbﬂme apiithf) partiogfofi e, crildess @red-rty;mdallpehavs calgulated
ight ratio of kerqgsene to diesel i (g.e di.stil lnﬁtt duce th
pgtanﬁn%rnbwaﬁgérmgsﬂ 35-40; Jhg ogtane numbey of gasolinye tends tg feduce the

Céi J'DP ghﬁﬁﬁ&réasctﬂli@o&ﬁédxﬁmme?@?ﬂ{e éﬁ?@llnep% certain
cr u e product

at least 0.001 grans, from
@bﬁb\témﬂ:nt@tﬁé crudyr rodyct nddiies Gaphtp ﬂm’shascan dﬁt@ﬂ ngmber of at least 60,

10 | odi
a lsa 7§r ﬁﬁer § 8010 o Jegsho9: fg%{caﬁgr[g? g$‘ign b pf E};egnaphtha isina
%&%Q%ﬂgo.lggrm?georgb[%sone enbodi nent s, the ker osene

per gram o ker osene an aromatics content of at
| east IfsEngembediments| hasrude rBodychhas 2 kighentolabaromaticsicontent in

I n certal ..enbodi e, ker 2} RPI
0y SR R B TP e o926 300 P ot
ﬁ‘ﬁ&imt}ﬁr aithce Cfgﬁé"%elaﬁ’sfe bt Roth] drddasdic EanitEnt if the ttal naphtha and
certaln enbodi nents, a freezi n<I:1 poi nt of the kerosene
enpséne ctféheowudeﬁee@by at least 5%, at least 10%, at least 50%, or at least 99%.
Typically, the total aromatics content in the total naphtha and kerosene of crude feed is

8%, 20%, 75%, or 100% greater than the total aromatics content in the total naphtha and

kerosene of the crude feed.
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bel ow -40 C, or below -50 C. An increase in the
content of aromatics of the kerosene portion of the

Y &?D spjogduct tends to increase the density arCTviestoei42218
reezing point of the kerosene portion of the

C f udg, 5’6:89 ﬁﬁl‘)?]dlﬁieﬁfsuﬂl% IRFGehEandmdphtba ey lese metotabpmlvmmatlc

havi ng ensity and | ow freez na
combbmsis content inchrasgeivacd Q000K Erens OB GOk EBe, §ep-001-0.1

desirable p rties of ensity and | ow freezing
gﬁ?@%ﬂ“@*ﬁ“é’t?‘ﬁ kt‘?“?—f’ﬁ%%?ﬁ‘ﬂ% ? 2 the crude product has,

per (P(; UEE hi, peltgram cq‘dﬂm&ngduat,caﬂ:miiatqa pongent in a range
range from 0. 001-

fiven wom«emogrmgm% S1r0S g EOmA 005D gralhy Frtror 8.01-0.2
g?!gggte ndso%n% e%ﬁbg)%) %tg C\Q&F@f{}?{lf} %f Eérg%eglﬁgé dilérs]élslg Wsﬁlﬁe, isina
B o

0. 3- (Ingogxpamodmems, sheperyde,pro ct has, @5&@1‘:&3@%’@?@ nB]:o:)duct, at least
({@ i ude% oﬁﬁ& o lf§.7 g’%ﬁs Y RL®S %faiﬂéger 0.004VL grant of kerosene.

a rang dm 0. 000 rams, from
18-cBRdin@utbodiniihs, the cfﬁd@proﬂudi -Has frogy &.A€1 0 grams or 9;01-0.3 grams of

l?egg;gé %&q%ﬂf@ﬁ?@g e ggrtgﬁé'lré : he £ rg}é%l %Plée?g%g& pdnsaromatlcs
Fndent ggat33¢§96 2R, Ca{t/g% §@fdnd, Br @crrbml OAgirms. TiheertEO

an-aromatics content in
érﬁlﬁ&ﬁmfeﬁt@ nth® kdroBerRthag, prmgrand o Bk@OBng aRATOMaHCS Q?nsenémea range
grams I n sone errbog ts t he crude product has a
owi (iLr8-ScAms T tam §2- MHo, at nost 50% at nost

30% gl ?B@Deréwcﬁmeﬁtsaéﬁm g P thikcroseudendydmchel o 30°C,

cert al h° nts, the crude product roar
Bélowr-40 eCpordetloot y50B°C. eAndnasease it %ﬁﬁoatpntaqfaa;%mg%‘ of 1 kerosene

5835941 gﬁ g‘}?%gc?'utgt H‘g %Q@%g ?ge%se ﬁg%ﬁmﬁ?’]ang hediRe the frédig point of

at nost 0.02 grans, at

g}%g{?i&egelﬂsrﬂbﬁ‘ BFthe%E'udB%ﬁbd&t 085crgdeapredued mﬁ’t a km‘gsene portion having

gra In sone enbodi nents

Aigh densityamshiowf frmzmg@cpmdg%be regmpggq I%é oﬁ}{i)agﬁglfﬁlnome fuel with
T
€ rrb odifTedHain eﬁlB@dﬁ'feﬂt%?ﬂﬁ rowﬁasqn'odmy hasypengremeaf credegiroduct, a diesel
zglrntdllrtgtq aﬁ';u:qr,]ﬁ?@g %?603' ,gggseqr t?q{% HW? g munet Si[n c@rt#lhléﬂﬁ)odzlments,

Qﬂgl 8 nglalro%cﬁ Q nat rﬂ%}és Gé’nﬁ@i& of@f least 0 1 grams, at least 0.3

ans o ram of crude

@&@ﬂay%& ot IEA? 03irainys n sy asbaciments, tbe Aissel b2 R5T g of diesel, an

Crude product, durin orta [t

.ammatug@ggﬁen@nﬁaensqgﬁ?@ R 0100 8 Wl or Ui2es Hokths.

o 2 3me %bio@f?ﬁéﬁ'ﬁ ﬂier drE&d Rdud e, Qer g:raamasedwmémct a VGO
n a l1es O

separ e crude product. A crlilr 0.1-0.3 .
%ﬁfém:m d agge froml (OGN -GP9 preans; framfbPQ1-B:4 gsamg, g from 0.1-0.3 gram

aisertbasbodimmh Ui VOD CORERLTAC Ge BHAMIER igs gonge from 0409

cat al y tudeforéduet. Uicefteincembodithents, the VGO has,
p%%‘gl% tgééﬁ%%r%ﬂgp%%%%w@%urcg to produce épe t0t3308 rams, o
PR Qi ofﬁﬁ(hanarcﬂnatgdseonfanfanyﬂé'ﬂngﬁﬁ%mﬁﬂup i3y &

cat alg/sts The 15 catalysts of the application may

Q.20 BBME. cat al yst precursor that is converted to the

cat al Y§tsome embodiments, the crude product has a residue content of at most 70%, at

most 50%, at most 30%, at most 10%, or at most 1% of the crude feed. In certain

embodiments, the crude product has, per gram of crude product, a residue content of at
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in the contacting zone when hydrogen and/or a crude
feed containing sulfur is contacted wth the catalyst

“R;ﬁ@gl,{,&ggs The catal ysts used in contacting thpcgfdeiReos2218
fee a

hydr ogen source to produce the total

_ e r
Bl BAH07 fr SEDS ] o Bo Dt 00

grbms,ra] mashe. 0651g£dn}as or atnnm'o 0A grams Stometw@q‘igm%@éhe crude

i F‘E%I élglf gap cﬁcmc?? oglhc uaa%%ﬁdgﬁ cglilg%tgé aﬁﬂ@%&ﬂbﬁ)(}bﬁm-m

é%ﬁ%b Q.Q000BLROS sLGY)UY-Ot!BSgrQﬂIS,aﬁdY 805-6.0p grapds i C
conponents in the cataly Exanpl es of cat al ysts

t hat hmmmodmrgs ﬁhs@uéﬁnvoductgn@hm@ lmt appsigon of the

SIRET o beti S Gl hRAUFSREMARAE Ry i ) Brams, bu

180Rh&RD B Yedmd, 00000650001 @eing ¢R 0.000a1- omm gram of catalyst per
transition netal sulfide. For the pyr, Qseﬁgo {hIS

grpw! qf@a:demmduo&,ergmat@vsttw APighisy sty prpgiet during

T

ighibsUtittien, lafid/ob lﬁmﬁe’&&@iﬂlx?t' sepﬁmtmhmbﬂﬂies ofitiecrade product. A crude

transition netal to sul fur typj ca

prp@unt@a@irmde@ atloa) a Rgption of tecblysiprLte Brlier Bbewrdp produce

I norganl c Sul fur

R e igln ey EhpEciBlagt, 07 B0 o

Publ i "slia Gwals?simpahﬁo;r tneallnteat dbarcrude tﬁeedon the pesens®eka hydrogen

Copyri ght 1968 ter 19.. 1n ce rrbod Nt s

smgwrc AP ARFrnaiae AsipEle st iy PR Bt sptelysts. The
@s 8f lgg Bﬁl?c%ﬁoﬁ) nﬁggﬁrﬁrﬁiz a Ghalyf PedcufsoBtHat BB nvatedab the catalyst

ne or nore transition rretal

47
: Mmleamﬁmﬁgaﬁﬂe b highogen aube recrude fepd gerfaiping syifipisgontacted

ca %1 st. In certal n embodi nents, the TMS catal yst
Wﬁé %‘@1‘“1 FRCBFOr-caf al yst, a total content of one of

.mor e Tﬁé‘éﬁél&ét@ UsdilEh %bnﬁéﬁﬂg e snide feed \&i‘me hfvdmgen source to produce

0.4-0.999 granms, 0.5-0.9 grans, or 0. %ra de
Mt@hlﬂfaﬂwmayw@mfdeéhmduwomﬁfﬂée Flpkﬁ%ﬁaf ikt the crude feed.
ﬁﬂ{: oblg%f)y giﬁe:g?f é]?e( q@é%y@kﬁ%@g?ﬁo%tﬁ ltheglycfréé&ssource may
feﬁﬁ& o BeRuldb Ftioht of Eundyiehs i Braridd fae® voughShy action of basic
nmacki nawi t e (Feo. 75N o, 258 9@&213@ ar gent opent | andi, tﬁ{? talvst.
(Layie bNioadirenstedd ouan besic); superbasicseRmqRERts i fhy catalys
%& gg%}%ﬂy&ﬁﬁﬁtﬁﬁ'@ (%@Eby@‘a{&%@ﬁ&ﬁg?gﬁfﬁ% Properties
Mﬁﬂ?%&%)ggtssgéh@lbeﬂhﬁfem e (c:gzesz) tSr oilite t( FesS), .

2%/ r :q egnzéomma'i’q Fmﬁg_&%:at géiﬁxﬁ% t&ﬁfgtz)ﬁel'ﬁ\dga:ﬁ@ly)st includes a
?Jmaﬁy W&t Ton Sufffﬁ?g%&ﬁtsulffﬂ%' FAEthe PUBHRES SR alp?lication,

ion ne es in combination with al kall
weight ¢fthe tmh:k’adm netab sulfile iretha TMS catalystis detonmingd by adding the total

zin m xt,yres thereo L yist, i S, 4 .
Selit ef bedPRuivR melals] Gabiio %?éﬁr? affur{s g Gagludly Ag atomic

1 oth 3)-20, 063-20,.0r 1-5.
b T centinglal to Bulfl i€yt ?%%em G e
Examplet bmansitical métalvl fiss unaysbecfonnd i “Tnorgamie Subfar Chemistry”;
-E[alk%éde I;Jy G. Nickless; Elsevier Publishing Company; Amsterdam — London — New York;
Copyright 1968; Chapter 19.

In certain embodiments, the TMS catalyst may include a total of at least 0.4 grams,

at least 0.5 grams, at least 0.8 grams, or at least 0.99 grams of one or more transition metal
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and Sis sulfur. An atomic ratio of atobis in a
range from0.5 to 2.5 or from1l to 2. An atomc

to a |s in a range fromO0.0001 to lpc@akzé0a/042218
\%&%609;0%3 §3 to In sone enbodinents, the

R yéég%?axﬁ"a}" §t 15 Qertaih BB e 0Ky IR Ghtal s Bas] bE: graum of

de general Iy known al kali 20 and/or
Sathlgkt, a toteboblenof aledrmenn Stanbitian mistal sulfiges i Enge fom 0.4-0.999

exanple, bartonit FeloS14), rasvumite (KFe2S3),
ayams; PSHRP igrams, RBmgml S26C1), chlorobartonite

(K6.1 ibGh8es’one GEYre trafisition Bietad sulfides. Examples of
(NaFegggzl%S)c I'n so?rse nerrbodl ments, the

sl
cahsitigrsmetah sﬂtlﬁdessmblaldc pentlaadite (eashlid s$e), sypythite (FeersNiz2sS11),

Ear o I{I;Le@ ﬂggrz 8% aﬁglp%&é??%eﬁaﬁﬁ ip2s2 181 gﬁt %{g%tﬁﬁ’enﬂﬁndlte

A9, s e oSO o
¢ZnoaBes bsShemooihetiied Caskesds), cb@rk@litaz&ﬁ%sﬁ %@%WF@’GT@WA@@SQ

ISl (GireSRlrolie g8, Yyrb ARRLY pURAGI fhe R55 4D 10 0.17))

%@Mé@{é&dlﬁmx{saml%em (Bﬁsgr ans, O. ooootl to I2o gr ans,
grans 10 grarrs S mat eri a
gr ans Insomp enibpdimentss theskM ?B%FB@ ues eog, Pe%pnsglon metal

rials th tdliGe- ds of
SHtﬁaﬁ%IBl‘ioéW@%tfogqr iym(ti;xE gegfﬂe tﬁ%? E’lle cg}%?ﬁ?ﬁnﬂ%r%{rng gompoun 50
Z9R), bi ASxtuRs theredfl Mhs TMS caaryst 1|s,rm$ome eevbodnenss represented by the
the TNMS catal st is t,antl yfree fre _
g@p@@k chemieal Iaméa Tﬁ%\éa%t% %‘k %ﬂ Rkaline-carth

o% 2 st g{[ geia}esefi’{s Kt dnSEios i‘&ettél R0 @lbﬁﬁﬂns (?-W@f the Periodic Table;

or m xtures thereof nmay contain_one
g Qi’nd IS0i Sultfiira i dtomic ratipaif ada bfis me@rangqﬁ'omjy 5@ 08kHem 1 to 2. An

PCT/ US2004/ 042218 Dbi | |
rteraic 13t of ¢isa 1sHp§H|@qge\)§qu Irqcogﬁlll 5 :%SI ?% ds; 61{ @‘?% 550 some
t%llxegrdéiﬂﬁénts tﬁé fsdifidiPRetaPisaton0xi des, or m xtures :

determ ned using x-ray diffraction.
por t i din sofnetelneboslirherits, ﬂmams(@} %Wﬁ@ﬂ?s generally known alkali

I 5 MG o e P
tf%S%%eMﬁamNﬂelgﬁlﬁNﬁzemlm &hﬂmebartomte
odl nents

resent as an_ano u osi ti
n(cﬁs 1E®£@Mz§h&l1€lob§ apd/of gg,ycﬁqnﬁ@\lg@pqﬁ Rﬁté}%w Oq?dlments the

S t Eitu b
o BV GRS TS iR e iR %gr ‘??2 Bt ey be
tﬂe&&wﬁo adbliiéc Hagreaite Nammtdl ahd/os symhemi: battonitsmay bgused as a
, at most 103 A, at nost 100.A, or at nmost 40 A In

nﬁMﬁmatquﬁmﬂ@éneth‘P@ gribed heredn. ze of the crystalline
10 particles bt 23&rarhs, at most 15
oot B SR ) e B s

| east st t cl udes al kal i

NErals( 6rat nidsk @ lgrane oéaxplpbrt thaia(l P 1&0 grems of ﬂwﬁﬂu & catalyst.

iﬁ?ﬁp@ﬁé the EoSusmielsot B Roma o 20 et D00y 1 20 k7000t grams to
u 0t ooff s‘ﬂp}acfrgﬁlnﬁ ate 5{)15‘&0 g E%i‘an?é‘éfqﬁe TRBlcAAG! @Etamﬁiws o€ support

B UmiS nate(s), Col unns 1-2 net al
Oﬁﬁ{eﬁhﬁ(thét m#3obenmsed wWiththe @S catﬂyaaewlad@(eﬁﬁctogy epeides, porous carbon

f %fe%gfst, gqp qztelg:]gﬁ rglﬁ%t&%g &erezc;f "t s%r?é ShBsdid entg,' the $MES catalyst is
substantially free, or free, of support materials.
The TMS catalyst that includes alkali metal(s), alkaline-earth metal(s), zine,

compounds of zinc, or mixtures thereof may contain one or more transition metal sulfides,

ﬁ
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paste. The wet paste may be dried at a tenperature
from 100-300: C or 150-250 Cto forma transition

wg%og of@%fde/salt m xture. The transition netalpcT/usz004/042218
oxXl salt mxture may be <calcined at a tenperature

bfnﬁ’éiﬂh@ dikal @RetA0PmbAR rhetalMidRe Qn@aer@hleﬁ@@trﬁ@ih@ inetal sulfides,
forma transition metal oxidetnmetal It mxtur The

tramsltm;l metshoxides or mixyessikareef, ?sSaqletfermlm psngy-rapgifisaction. A

oGP o7 e Al o GRSl B4Rl 8] GARA, Fne

céxh eharel/ e % oréibg of tHearapsitivh testal sukfide esmpanent of tlm‘TMS catalyst
hydrogen to t

e transition nmetal oxide/netal, salt
mayxiusoRe erphodig mrw@nhammmﬁousm@eﬂﬂsmf dtectable by x-
0 e transition netal oxide/netal salt
ooy it o

d("]luce a reduced internmedi ate solid that
i ncl Besmetmbaditrehts] e@mllme@ammwma%d@miyﬂaud/br mixtures of

cretaboN REFips of ghe SO catalyitbart ¢ BRple el Fost, f0° A, of guost 10°
ABPmodlrob 8 Meae ot APAL I Wbial blackibe %éjpzi}ﬁclk!@ﬁ%roﬁliw&ystalhne

i on feaction tenperature, selection
parfticles df tierBMGasatalyst m&germraﬁybe&jlhwhbo das, and/or flow

Col P dNES canbivBagat i i eRROT alvdng i PEENGE] Eive

c npblﬂﬁis?@%ﬁﬁt &%x"tﬁ@§ tHei'éd'fB nﬁ?tb@prépékéiﬁay hidng Sdﬂl&'ﬁiknt amount of
|

ermedi ate sol i d nay, in sone enbodi nents,
dpdsuizel whier) aglesized/Ononsd nf 8 ﬂ:rans;tlsm mntaﬂmmdmndfdsﬁ!é@d amwt of

c{oﬁjdéﬁq?ﬁg' A glrcgﬁ:;ggﬁ%‘fsf@' 11115]5."@& Btal BENSIRT ilubin@ d St

asdthibldy, zu?d%ﬁﬁnaﬁh‘" Qi lacé@ieCzifio amateok& mixtaed ﬁlel‘e,of to form a wet
mxture at a rate to control the evolut| cg(jé }e1 oC _
paitel Ehwmpasmmy b dried gractemprralife Tiomy, | 10:300; s on @-250 to -

u' ; ﬁ'bl S | %ﬁfﬂ?@%l{ B‘fl%&r eﬁ‘aﬁ@fﬁ@ﬁ deﬁ%@xﬁﬁ/ﬁiﬂﬁixﬁu& may be

Ion

c&ﬁ%ﬁgﬁﬁmwgmmw 5004806 8Cs ot §RTQD °C to form a
wWith a boiling range_ distribuytions qf at Iea@t %g“ ture
transition sietal vEide/metplsalit mprgrec I he ransitipp mefal giigleqnetal salt mix

Bk BB sgulieg I, 5 P ke AREEAE SO ThOMAIR of

syt it Ry o e o
st ét%gpm%ggn netal @pgﬁeh{lﬁploqaé m}g\cl%urghmld{oggp f%‘f}’ added over
l?n%{)ﬁ’durf Ulloéd"gO &gtﬂgm‘i’(?‘ﬂﬁstraﬁﬁﬁoﬁ 88 okidR/heallfdf mﬁﬁ&ln%% produce a

e% 10-30 nol e% based on the
rediced imsérniediatersudidithat inclsdesl clementalitnsition mestabo Figkagen addition

5 et e 50 by s

{nlé ®: 1081 fsq}/ﬁnﬁsul 14 MPaYbX 1241 MY [bshould s mdenitedd that reduction
to a nal terrperature of 200-500 C, 250-450 C,

tnne, 3exetian Genthepature] Selendiontod rerdelémmgas,@eqspwagf reducing gas, and/or flow

e ure for at |east,1.hou
e of st eceen Sanclio Prépey R igrtiodi e pq R o SRkizRd rtive to the
ibSolUR! RAsRIoREE: deRictedIranSitios metd) olkfddl The vedioed mtemredihtésohd may,
ours. After heating to the elevated sulfurizin

in o iembodismepés; be passed thyeughi 3 Hbmesk sievs YEh mipima) %%fce

I AL IS LBy BT Oy cmic

m@t@guﬂheﬁuewmadw stifvi, efiddor &iee:rsndré uompeuhdsaif atllfmt mmet;n‘e ata

be 15 isol ated in an _oxygen-free atpnosphere.fro
refel to @nntrqléhmg@wtmd%frlﬁa{@émw%@ena gos. g

suitable diluent that provides a means to dissipate the heat of sulfurization. The diluent

O_

e diluent 1 may 1nclude any
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washed with-at [east a portion of a | ow boiling
sol vent (for exanpl e, pentane, heptane, or hexane) to

v% Off e TMS catal yst. The TMS catal yst naypbe/Us2004/042218
reg usi ng standard techniques. In sone

EHP%FE ﬁﬂ’e‘k‘o?*f] ent\Gitls aball S rakge ddribaerBafatlean|100 °C, at least 150 °C,
st. The anion of the ~ 20 inorganic sa{t cat aégm%
tmytzmemdeatdnast R0 @@nﬂ“ap:@d&qoﬂmdalue@rhaéa qHling range distribution

BOITROL . o A0, bPAEE 3020 Y GARER e e

vei@ Lmd/B:y 1endsd S&lfuﬁédfﬂ#dunﬂ@ trludayblrti atbamt lmhllmll b, megen sulfide
am des ali netal su

fi des al kal i acet 51
T AR A

et od emc itHeatdlm@nsg b-2aastahsainiradncasaltd ddier addition of the reduced
kal | ne-ear

e e il P P 5 ke ey e
a' 5 éé@g?ﬁéa&éa {F5(5fHal (R ORl % 0f DI BODRE; 250450 75163 1300-400 °C and

ur es I'norgani c salt
ﬁiﬁ]ﬂbﬁi@d st the €inaltempbrature far at &gast § houreat least 2 hpwisyoreat least 10 hours.

Rerpion PRk TG R TSaR R BIeE AL g 10 Hows, S Hous, or 1.5 hovrs.

aoE W nperature, the dlluent/catalyst mixture
%&%5@*@@? S operatyre e ik

Ayt ol to KGR BINACORY BaRiom (ARY.GREX: C, or 50-80 °C to

% C]O@%% % tﬁ%%@%%@m @%Caﬁ& meéa &%yst may be

%)%glﬂ -%ve a L AR (iR fdent using standard techniques and
Ca 3/ CaCCB/ CS20CB; 50

- 20BBEDSTBEEICRE H OB Do ging Y K opegtane, heptane, or

-0 ISR R35 R o MR L B i s

20

25

30

i, pc salt catalyst contains at nost O OOOO 1

grans, at nost O. 001 granms, or at nost é of the
i t hi amsommewpmwa@eméﬂ%ﬂwm%amcts € "Phgfinion

f | d,
doigpgis s S ey gl B ok Bimic SSpdu %ﬁ‘a‘?‘fgﬁ?@@%ﬁ?°““ o
| BSEurkd @Bredf. Wh@haf@ndhaﬁ@ﬁﬁ%@ﬁmﬂltﬂe?ﬂgﬂamgﬂ carbonates, alkali metal
0. 00001-0. 0001 t 1
gacestslkal Frethkpyidcs ke Beta o fiotuptel Sulbids, akali metal
G2 \43 kal ﬁe&?&aﬁét@s %ﬂ&ﬁ%&ﬂ%&m@@ al AR Al (Syrevaltds, alkaline-earth

udes oné or nore alkali’ netal salts that .
I:ﬁ@rhv@@bcmamj dﬂhzilinermrthlmwmlﬂtydmm@soaik@lmmrmml hyidrides, alkaline-

e etal e demp Bl igereath e s PO TR aates, lkaline-

v n r §. QlkaliféBartt metah pgruvates, or
b T T S

afhidurds therebfwhen t he i norganic salt catal yst has tvvo

g ;I ter rdi??éﬂ?}@?ﬁﬁﬁfﬁﬁﬁ@ﬂﬁ%‘&% §PF€£ t%&?‘ﬁ% po aSSI um

a0 Kqﬂh&omm .19/ OFYREDIRONEOHIUOH/CsOH;
beln in a rang romoO 0; the ratio of sodlumto

rKﬁE@;/&bﬂO&/@QDﬁb NeyQlKeQAGE D3 iaHE O IHCONR B35 at i o

of ;108 R BRSOk UL BRL BSoH niked #ES mdk R of
K;CO3/Rb;CO3/Cs2C03; K2C03/CaCOs; K2CO/MgCO3; Cs,C03/CaCO3; Cs;C04/Cal;
NayC03/Ca(OH),; KH/CsCO3; KOCHO/CaO; CsOCHQ/CaCO;; CsOCHO/Ca(OCHO),;
NaNH,/K2CO3/Rb,0; K,CO3/CaC03/Rb,CO3; K2COy/ CaCO03/CsCOs3;
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0.1-6: In another exanple, the inorganic salt catalyst
includes a sodiumsalt and a potassiumsalt with the

wﬁoﬁ%é&m{sﬂ“ o of sodiumto potassium being i n poras®e4/042218
fromO.1 to 4. In sone enbodi nents, an inorganic salt

K@Mmgﬁt&@dgnxl%@@mgmﬁ@cmp@ CAOH)RExd with atnixture of

the Periodi c Table, conpounds of netals from Col ums
KA QARfCQH6s28@3Per i odi ¢ Table, metals from Col uim 6 of

t he Periodi g Tabl ounds..qf . I
of t]ﬁesoggrqnglmdgnq:g%lt@?@fg 1l cxstaﬁrcg‘s S?Ié(?lg%ﬁl 9 %tggloémﬁ grams,
at ik 260 Got dreRgs, 8r 40mba ©lL0I0grams b lithiure, ¢adduldtedrad thd weight of lithium,

iron, ruthenium cobalt,. or nickel, Metals from Col um,
pes grave plimerg tpatalyfot The iprgagic it cewﬁﬁ #fjn some embodiments,

R G oA e OO SOALERE 3000010 0001 grams

ofQitHiuth, éa]@ﬁl@f@lﬁ a@fchd?ia?ight ofi l?hiain, per gxgnmrrﬁgn?fgadb salt cat?].lyst,
I norgani c, sa t (_:ata yst_. n .certal e I,ents t he .
i nor@a@ﬁnmhod@a@l&w&tm%m%° Solt patalae RENFS caie o guore alkali

j 1 j AR L An atomi
bt s s U ef i RAE Bl G Ttk udbioPoAERELE An atomic
ratib of & alkhlh meted thamingran atamic mumbeiNofatileast 11 tocaneslkatimetal having an

at&;ﬁ&%‘%ﬁ&%ﬁ?@ @E@&ﬁﬁ;ﬂﬁﬁé EiE8 fjom 0.1 t0 10,02 t0
6,@5 818 QURR A8 u%r%%&ﬁé 2i1Bdatal T Bat RS BPRbEe dRdlf meflsa|Bos example,

, In certarn enbodiments, free of or substantially |
thé impeganié sdlbetalystaaysinglbde salisafprdivmpprassivmang rubidipm with the

R L b T P oo
be R ﬁn%@ﬁ{)ﬁlt ®$-2 a8 theirhticat pidssivan b fubldigie Heinglie a range-from

Inorgani ¢ salt may contain, per gram of inorganic salt
0.t & dhysothebdxandle BSINQERITS Wﬂﬁ?%ﬂﬂ@ﬂ?i‘fgmﬁiﬁ]&ﬁ%‘ a

rans tq, O. rans, 0O.. 04l - ' . Qf: .
pefetn o vB SR Rac 90 87 il 2 dolli i bsioia a range fom 0.1 to 4
t hat if kB GhRESAenta antinoReRiaalt esalyst Ao ineludes BE@IsErom -
or at npbst 1000 C Lewi s aci ds;

: d d-
Colets 551 ofshe Resiedie Gbblereapepsonca e aly Gom Cotaps 510 bf the
cat al yst ' : i
e
Cbhenrrebeihy Periodiy Taeles ontixvads theravd. Mtals famdColiurins §-10 include,

techni ques (for exapple, mJlling .and/Qr pul.verizin .
b ot USRI 67 i PEE BT SR G G i 6 nclude,
bt a§<? H(%tl\ﬁﬁf?itéﬂoac}ﬁ'gﬁm ,tmél§19ﬂen%ﬁfi‘ BPhfgstR! B sddie @mbodiments, the

surtabl e orgahic solvent) to forman inorganic
iroampisiatticatal ywoinchxdes filxA.5 gemmsThe0 26).4 grams ofRangy nickel per gram

enmoved u in% standard separation techniques to
0{711“8’&5983@ A8t gani c salt 10 catalyst. In some

e”‘OOﬁi m{t?cmiééﬁifngﬁ‘l@,i the ﬁﬁ;lr%aiﬁ@gant daalydd alse niledes Metal oxides from
catalyst nay be 1ncorporated into a support to forma

Coluppisri-2 dnd/ooColunincl 3sefl the Beriediy Table FMigigls ompEolumn 13 include,
ts include, but, ar i &

o APES Bk Hem RO N T b B B e

11%%@ S)ixic@(ﬂ{ o) A ftdssRim SLEETIND), SRETRINAde (020), erdlaiinum oxide

oxi de, “zinc 15 oxi de, cadm um oxi de, anti nony
(4lxOgle, and mi 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, BCly, AlCl;, and SOs), Brensted-Lowry acids (for example,
H;0", HoSO4, HC], and HNO3), glass-forming compositions (for example, borates and

silicates), and halides. The inorganic salt may contain, per gram of inorganic salt catalyst:
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inorganic salt, a Colums 6-10 netal and/or a conpound
of a Colums 6-10 netal maybe inpregnated in the

Wﬁé%&esozﬁ' ternatively, inorganic salts may bepgeigsfda/ 42218
or softened with heat and forced in and/or onto a

t i 10. . f: a) halides;
ﬁ;ﬁ%g{)@g P@P% o%?ﬁg:ggf‘ﬁ@dw@l( ode EHRBASTI0. 00001 X, 00Pgrams of: a) halides

nic salt catalyst. ' 20 A structure

Dfcontpesitinos that farmsglassesaittemnperatursssif ahlepst 358 Exresat most 1000 °C; c)

onhonmge S, rmeabl.e. and/ or, nohi | t a
ﬂ%ﬂéﬁ%?ﬁéﬁ%@ﬁ%@f%m#‘aﬁ%% egn-#etﬁ;ﬁg?\getreﬁo ® range when

| 0ss TR inafgAfic ARCHfabyst thay be g@@hﬁdmmgsmmmemqm. For
inorganic salt catal yst nmay becone disordered w thout

examplls; nalesired arooun g cach commenentof he qatalyst aaynks eombined using

et e e R R R
&Abcivehis NR6RARR difREitionseste dissblived in abulverdi(fir @Rample, water or a

between ions 1n the lattice of the inorganic salt
srtebleyorganinisoivent ko e e dnr S CORASHRALDTY oS pustyge- The solvent

Y B e PR Mipone Sl PG cEMG R, ot BRShhauic sl

&didystsur face of the inorganic salt catalyst.

Perneation of the crude feed and/or, hydrogen source
t hr oulrsomeeembpskimanis.dnerganic 69%91‘/ tﬁ%&? gaqug faFﬁtﬁYSg may be

ilnﬁglfpgﬂl%& fnfh + %‘.ﬁzggﬂg{) ;I/‘@%ﬂ g %uﬁibﬁ@d bk salti@taddst, Examples of

organic sa e crude feed and/or the
fipdoagiihrie)hutere Kot linnitadetasardoniunt oxitle,calcim axisle, magnesium

. Gteim e AGFOTTae, GREHER: SO o Caiflre CKR e, zine
gﬁﬁ@' UG lidnBtn Skide SttiliRy RO nd Rlkured Bbk6HT. TRSdrhé bmbediments, an
irio

afge 1n properties-in the crude product relative to
ecanirealtpa Cpbmirises1 O metdl end/prigeornpestnd of B Glpmas 690 metal may be .

e e A T L
Gl b PEROA 18423548 onfiibinkial ¥ipptRor ket @kidersuppalt tesfory a supported -

SC nmet hods, ionic conductivity neasurenent nethods,
inaRzamixt $aitagtalyst.sual i nspection, x-ray diffraction

nmet hods, or copbi nat | :

ot or fo Srehs SEBE ARrapiie sl PRIGR ynicHify ES6mE: nchifontRenous,

Eérﬁleaﬁm SWor thodilsat adleferMinkd 2ethperaiaresr inta teduperature range when loss
, 039,489 to Cleaves et al.;_and 5, 264,183 to Ebn

of order uaprssp shepatatist SHECEYE: Ahedmorepufsaf eaplyst may e come
TRERORLPES 5 yial 3881 contboSitbnlfor HaEmpit Rithou
a

g perforned-in a tenperature r rom _
BcoBifdsition o8 tHROAILY., Not tode-bodfid b theaty, it ihbelitved that the inprganic salt
a range from 10-50 % Ogr 20-40.,C, and at a.vacu%lmli{gi A fih
patalyat bepprgs disqrdersd {mobye) whanstangeg prtwesp 00s In the fatiics ol the

i LN ldi fncied§d, aasgieXeedand/
%@%ﬁ]ﬁaﬁg c%.té(i;féf Pl{c?nél;géé. Aégt@lf]b;iﬁ)tﬁzgtr%s?é}ﬁéQ nhe edand/or a

I on erature of the
hpdroganionrceahty patreaieshrough thednerganigaslt cetnkysi instead efaeross the

ireacs Of b nisgam g sal FOREh g e it 1 Ay fdrogen source
;A'tlg eéhdtﬁg r?lﬂfrrbﬁﬁc B Rdndesulfsdh BR thetiaSindfe cOMadtRgaRea between the

M xtures thereof. The tenperature at which
aorgani¢ it datatyst shéithe dreder feedsand/onthe hydregest spuresn Ax ingrease in

b A e Bkl SRS phPORE) G fhorase o
GRIPbYGhddpeanRS1iMiiR6EIRKeA of residue and/or coke, and/or facilitate a change

in properties in the crude product relative to the same properties of the crude feed.

Disorder of the inorganic salt catalyst (for example, nonhomogeneity, permeability, and/or
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In sone enbodi nents, an inflection of emtted+gas from
the inorganic salt catalyst nay be detected over a
wozpmgsogf tenperatures as determned using TART/USR0®I/042218
enperature or the tenperature range is referred to

bd aEtehfilF §,bhic @bndRtipity aieamerement

mob?lﬁcgi%g}{rgg?gt Jrgqe?gl%%lgq?e?ren}?nﬁged using TAP is referred
methicilsFFAP heethodsnivisushifshectin, keanp dithactoe methads, opFempiations

gas inflection exhibited by inorganic salt catal ysts
theraqfi t abl e for contact with a crude feed is in a TAP

nooE 1RE HE PAR3D QAStefnRR chRAcRARICS of 208ly58As (rscribed in U.S. Patent

300- C. Typically, the TAP te rat&rgia%né tal
Nost 4626412 tnEBSD e68q 5304850 caven bRl AOR 5264186 o Bl et ol

ATSBSRe 0% S S SRR el By, D), T

i 88 perThendiFie A thmPeratire tange fromi 2BB5GAC, 50-500 °C, or 60-
TAI?%@@%%% aggroci ated w tg the em

ted_gas be an
400 Qcahdating ot e rasgs 0 0-SA o 4050 28 i B hpEp o range
structydre, In.ea highl J St A inctdase
ﬁ'oméﬁ‘ ﬁgr {9 &Ixe];b f\[f”ér' gﬂlﬁé?rg}%y ; i gE{’ Y@%ﬁggci at gg%alr?g -a? :
funé n‘iﬁﬁfﬁné?]‘:Aé ﬂﬁ&ehmﬁa’amelee inoyganie salioratal yetinouease ggs emission
thereof, fromthe structure requiyes.nore.ener
froth o KEABD SIS SEAIYS! 1 SenEhISer BERBBIeE Py BESEs 1Bl PYraYe, ofithe
. ions are not. . ' ioi8e, Hydesp@hywaier, or
inofegfie sils oA TAFREE bAbSA oo TR L e e e o
mirk@eEthetedf. THE tepipRiitone, at which aminflegtiondshagp incregse)yin gas evolution

required to rel ease,ipons, nolecul es f
froms thi iorgRaiccalt GpAbIhIS delRlodcs &?’E}Aeé??d‘ﬂ%ﬂé?{eéfg%ﬁ%ﬁﬁeiat‘ Bich the
.. Of §0 fRegd froma disordered crystal
inofganis i oRAsPhechRa U RRRSE 042218 structure is. . .
t y pircsdieyengoekiments,tandnflectipnat snujtedgas For the,mogganif.falt catalys

" released f hi gl der ed |
] ma; gp ggt?agtad P&gﬁrgeq%gg%8€§eﬁpﬁr%§8§£§sed§g%r§1ﬁ’f@nl%s§{’gr ’g u gfle g%mﬁerature

e
L e i L8 ARE CTARNEmpantmke)’s (Theayitipgktemperature
or @g% er@:hil‘e%né’ef istrbfers pert

ser n arange from50 C to 500 C at .a heatin
of the temperatnreoiangaydetemmenest usitg TAP s refergrd toas thi, dn'&é‘PH‘g Tap

differgntial scanning calorineter. In a DSC nethod, a

may be heated to a first tenperature, cooled

L0 MR BkRRs #fkcton addbiitiby nerganit saltsetabysts suitalle for contact
Transitions observed during the, fi r@h @@Q&i g@_ 00 °C. or 300-400
withenamds fepd ivin a’ AP tanepsratieangs from 1007608 4C. 423270 ¢
o204/ o1 SOl vant, an b PEe Ipforhdie
Chgdﬂlcﬂpy’%%ig%itg?gons.eEgirl ak?gn g%kfllg??glggi |y observed .. .
erb8@imeas, Arffrad cofpasitionsdf soitatily ioaganic salirpatabysipgiso exhibit gas

general 'y 10 occur bel ow 250 C, typically between
inflepfions buimt different BAR temRFFYShser ved during the

cooljyng, £Yal S Al 14135 AkolERhisbeapdiiesperinal ddsanay be

heat ssociation of the sanple. "Heat transition® i
an i ©dtiontod the rder aftthe partibles iracnystel strustirer ket highly ordered cryst

nol ecul es and/or atons in_a, struct.u : 1
s e arpaielos e sneraye gty 258, AREREec of fopy olecules,

DSC it et aRsithicite réquires otoerehgy (thaidemere
Bt %2@&%{%10\?\153}?%1 ﬁe.{):%ll es ar?d/ or qgt oms 15 in 1
heaf)r ke disorderdanystatsirectitayinge reoid aggosiotedia ep@}@tggléqsﬁr@ng y as

decreases duri the DSC anal vsi.s: - :
iRk BN CSer e YHELATEBET. PP Rt 1 erdp Fsgoinion, less enrey is
geﬁajaﬁy ?&fuﬁjeﬁ % release ions, molecules, and/or gases from a disordered crystal

structure, and thus, a quantity of ions and/or gas released from a disordered crystal

te
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occurs over a range of tenperatures that are detected
using DSC. The tenperature or tenperature range at

%izﬁlfklﬂﬁk‘ﬁsheat transition of the inorganic sal tpcT/US2004/042218
catalyst occurs during a second heating cycle is

gﬂ&ﬁ&%ﬁ%gagf 1R thT DRI 6 ionTARY Qa8 3éledIEC rom a highly

enper at 20 the tenperature range during a
erietmicerstalt stmgtucy et asselesteddempereirg.o as the "m ni num

o g 8BS e RO ARG AL G Bl AR gty may be
Gosetrltift3Qakge B6mIVGCHOG00.°C A adRatimgpragearicooking tat¢ bft0 °C, as

contains inorganic salt particles th

t a

deaninod sing psierened seanming srlarimetes a3 SE Thaod, 8 ggmple may be

ssocjated with th j .
Aesier hip i Moty i, W3 G 08 efip s Gp dich 1¥668ASecond time.
TRR{sHRMk Gbscvdd duirgthis first hedtingehexaliy ard nepregentativesientrained
particles in a relatively non- hpnogegfgg%; ni tureaﬁt heF
watgsandfor solzeni@nd mayob be FPECCRHNS A #. gelations. For
during a ' | i i
rivn gl Sl TSRyl Sty TR Bated Bk g Bonerlly
bBSurtRldw I9BSC 9bicalbpbetrea 1001 5338 Thatransitionsivbserved during the
scanned tenperature range. Lack of l}eﬁgt 1f)ci.ansj %ii N h 1
geolarzyicle andche second hprtingiaeeresryndte a@t Bolgfisyofigrion of the Sampre.
sanpl e‘ﬁéﬁtﬁ&@'@l ! ggﬁf@geto lﬂ%gﬁ}o&esgg}a@ GecutS wieBRRRAIthole&iles and/or

the pa I'norganic salt mxture iIncreases,

tobindii d stéétur®bedon@ dikortered when tieneinpemtwe incdeasescuwingghe DSC
sem liquid during heating decreasgg. Honpbgenei ]tgx logand/oratoms
analysiss §Gaeldransitiony eeiprgyo the Fregest Bgt pEUrHRh RpEcHe

. adi | | ' L it Bfiperhife Gétids@aSduring the DSC
\H‘?ﬁgﬁ?}ﬁ{ﬁ%?gﬁn%%dggpg ib?ne? ewg%ii(fﬂiétt&ﬁgf a cation to &
slialysise 18 som® embedienBhe heFER0Btr aussfibe) irorgepicsalt catalyst

density with a ¢orresponding anion. i.ncre :
REPRS OYeIH rapa%ogwmpégagﬁﬁaﬁgargﬁe ted;uging 2 e'sﬂ%??ﬂbgram or

ﬁg@b&%@é ralll}gg it ﬂ'ﬁicﬁ e At trahiiti HESE the irfoR@dniesalt cailyst occurs during a

us res s 1n higher interionic attractive Bgrcces £
hetowdratihg cyde isaafemed to ax RS temparatures. ke doyvest DSC temperature o
hard base. The higher_ interioni r | &Shini DSC
bttt gprs gpritiguigponiice i Syl 14 8l Lo Siinimun
ﬁe&?éra &, SPid inBfpahie salfeatal ySDmRg extebit a heatitansitionfn a range between

o

particles in the salt (shar&er peak and i ncreased
A08a500E 250H60 580t IN0A0 °Gil xt ures that include

cations wi.,th snal |, Lonic r.adi] t a5 kdhidvel
t han %ﬂ%‘%@ﬁﬂ&??c?‘%%ﬁﬁgh{r%%#ﬁ% Rfec WAt are fy ey

?oxﬁ{tg%némrrﬂﬁﬁhs, 2 shabé ofth pedleassouiated sith the héut absorbed during a
ecreasing cationic radii. For exanple, cont%it E@g t contains

csenote! Beatiog cygle may beyelatyaly namor c &n A opgant; sl satalysh fhat con

an inorgapic i xt : ine b nisrkOte ahd ihe peak

t‘é‘ﬂ’éﬁé‘“{‘%ﬂgrpﬁ‘aﬁ’lcé 1]|%il hg?létgfeﬁe%h%g%?%ﬂggﬁ%? gas” and/ ol?ﬁ °pe

Coksciatel difhviat sbsobetl dafingh s¢doad heatimgecytleaiaybe telatively broad. An

hydr ogen source in the presence qf an ipargani.c,salt

ot v o S S v o % B0 b relase hea
radii _th L L Ny LRGN igdlictes that the
ot s ettt ke, TUL O Y i sallibh berediyindiets 4
yitalcehre bf tHesampladrs not changs vinrheetit@di nents, t he

| nor ga# BomEeneiY AT e eRFLRIGD ipgen ko BiFi- agbioesy the ability
B&D%h% ﬂﬁﬁ&?@{ocreﬁﬁinﬁésdfﬂﬁn%r adehalgiid@dingHeating déoreases.

enperature of the i1norganic salt catalyst may be = |,
bEHbaivgeneity of an inorganic mixture may be related to the jonic radius of the cations in

the mixtures. For cations with smaller jonic radii, the ability of a cation to share electron
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the. m ni mum DSC tenperature-of at |east one of the
inorganic netal salts in the inorganic salt catalyst.

woMooEk@sml € the inorganic salt catalyst may imehushfosaos2218
pot assi um carbonate and cesi um carbonate. Potassi um

JeRERPRRL A RREsERTing At ereales afd MeicidilE tRY corresponding anion
t enper at ures greater than 500 C. A K2C03/ Rb2COB/ Cs2CO3

ipereadey.s Forex tof iopns pEeimilas gharges, asmailpr ignicaadiys resslts in higher

.290- 300 T. ..ln.so mhodi Pt

RO e FORREPRRER! b S a1 4on SARRERBRYL Ehagd buse.
THechipRe igeAbsic aftdcivefdcdsiendioGesubin drigher heatafantikion temperatures
inorganic salt catalyst. For exanple, the TAP

forthssali and/er Brore hemograeausnixtus of parkicles ya thepalf (Shermes pepk and

hARARA L AR ﬁl%(i?%s@gurge} tide ?iH&ﬁId%tcH{i&ls%iﬂg‘ Ball ionic radii
sane 1T norgant c salt catalyst may be In a range from
t2aDto3M0mEre azidic tHaa cBliéhstofigrgerdbniceadif, ahd ehisradidifycifalke inorganic

I | 1 T. An
ﬁséﬁé’sj%ﬂg‘? élcgegpgstwg]@eg% %35 %%ngiox%raggfgi-%tegﬁ%& c t of a crude feed

@T‘gﬁg@%’#ﬁ s&ﬁ{;é"fa'xn e ?’%gén(fé QP afrin ié¢mixtire 1Bt iRQHAAARhium

es no econposition at these 30
dadiopsteads togaodice inmeaseé kbardities of g3s andfor isekemstativedo contact of the

GO DGR o5 ORICE T 6 HEERCcLaL A PErEaEl gall el that
ih&uhésoééﬁgné’gﬁ.ﬁ ‘égé{?gﬁ foRicasii flaf HERRd I TRML ity g&‘ fhhibit generation of

I norgani c yst may exhibit increasée

gasnrd/or cokietincreadeathe/total diquidgiredugtiyield ofthe precesssal t s

duri heati nq of the J norganic sal at al. vst i

F empaPein enhogmints, O SERRR et SattysE ¥ adeilgd thobr more
iﬁ%aﬂi%@aﬁ. ARGhBRSR D SO teifpere fBO&3R B the inorganic salts may be

PCT/ US2004/ 042218 conductivity of the inorganic salt
dederninest The nyisironml DSC smeparafuress th%lnpfﬁnﬂaiﬂﬂicéta&ﬁt may be below

he. inor {c salt ca 1R j . r -
el 0 o )Rk B S BB b e norgnic
. ahaaaest. b ortexafiphy, tHedibanic sale cithigst beinchide potissinm atbonate

whi ch 1onic conductivity of a single conponent .qf % e
andoesium earkonate. Botassipa Cabenfand @SW@W"FW e

f i ' I ] ' i

PghAGFSaBfer gl 0T, DROTRBICHAChO Rl e s
fefpeRAirs inatmge Tonn22E80@°C.oni ¢ conductivity, the

bt 158 TP eSS bR AR D5 temperate
& aﬂéagﬂ”déqey&f "tﬁii)no '3 snd the Fﬁs@féﬁgﬁfﬁ&’e of Bié inorganic salt catalyst.
ed in the 1hor sal t l'ys S

I'nmer's gani c cat t. 10 FIG" 7 i
Forsxhmpi the TAP tenspesdtare of ikt inorgpnissall satdlysbmag be in @range from

LTRSS bR e R B LS e
tz%d-sopﬁ’et RAE He DI tdnpefatBR T HIRANIRARAN 3ltdiRay be at least 500 °C

oltage fromsource 16071 s applied to wire 162 during
dremiiiasty] O0ODHE. r esul ting current through wires 162 and

o noknpetg e et rgpat s A lor SRS Fhefifore Bdhveen 150-

%Urgo dré% 9%%—'&5? Z)@F&J_ Iﬁ)Oléﬁ)Ol"gg gﬁtﬁ%@éﬁﬁt hﬁ&?g@@é&ﬁ%@ﬁ?ﬁ eat these

w t hout osition occurring, .
tempemhires, ity mahy embodiarentse cahmeuisdd thecatazzecaversidneof high molecular

\%Eisg tra\él or‘i-llilglrl{r \%25031 ! cgfﬁgyggiﬁc}xg(s(fcﬁf%%gﬁigle, crude feed) to liquid products.

In certain embodiments, the inorganic salt catalyst may exhibit increased
conductivity relative to individual inorganic salts during heating of the inorganic salt
catalyst in a temperature range from 200-600 °C, 300-500 °C, or 350-450 °C. Increased
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i ncrease. In sonme enbodi nents, at a desired
tenperature, the inorganic salt catalyst nmay have a

i ionic conductivity after heating, coghitdeos/nd2218
wgﬁg‘{sﬁ}%engheatl ng. The d| fference 20 in ionic

&gﬁ@ﬂw ¥t the §or atlf}eatﬂbﬁﬁeh% UL f the
€ "1 nor gani t cat as "'been altered fro
mgama siltremkal gt bpﬁnﬁiﬁlg msdbileo fIIh): iomic eondiuttivityeof somesiperganic salt

cAtB B GhTESE A lovier (GRPHEE tﬂgn thiEmpGRhc atphigh japic conductivity
oBh %Fﬁrwﬁfgoh&ﬁ ofil?e"ﬁnof danfcBli cRfalsOthahb&s. | nor gani ¢ sal t

catalyst does not charge U ng "heating. In certain
enmbofme mmlucuww ofinorganicsaknimay badateymined by agplying Ohm’s law: ¥

]S B P P PSS i
tlﬁ:alﬁ&‘gﬁﬁctsﬂ@ cathR8l a8y b€ phdéd in C@c{@k&%s&!&hﬁﬁh%o wifeR $tor @kample,

a sieve. The inorganic salt catal yst may soften when

cm wires or platipamawives) sepatabaciron e@ch ether, %@t iswmensed i thadnorganic
E grganl c salt catalyst softens, |iquids and

S@ Eﬁ’ﬂ% t particles may co-exist in the matrix of the

i nor §aB] TissHchemaliobsiystehitharabpby atedid rrﬁ&a@iueﬁoxﬁay‘onductmty
in some 30 enbodi ments, self-deformunder gravity,

Quatiz vesselolSésontainiag sampled 48 may beplagepan a eating am&%ﬂius 'and heated
iRl 055550, AP RER 58 it e 12
setute) Moty trtcae 6 i a1
Magerc66uheY e G518 IOE RIS (0 RO AT & CaRer e B s sample
158 bé&)&?eggl‘&'s ?fog&x?éol% Eﬁnﬂﬁ 1:&6’01%2%\/%&3%0055;&%3%19& b&ring, the

Ihorgani c sa 6308
rd3iSTivitE 20 thé SarmpRlshouldedepreast andghebbseivedteurtesnt dtmosterakfibeshould:
salt transforns from.the first formto a second form

B 14°§ea5?eferred to as tHe "deformation" tenperature. The’

def o BirhOBmbSIRRNAL MY LRV ReRratiie e hﬁirgérﬁc Eaﬂﬂ@ﬁal?it may

a single tenperaturé. In certain enbodi men
hper 4 diffessnt dic mducmmtmﬂnr beaimgt c@;éma; gtg!tthgrehwtmgf dibgdifference

11512)%%:??3{16“” ; gﬁi}fﬁ tEatgg %n'ugg}rég e. 1n0rgamc salt catalyst

h&@ﬁ%ﬁ%ﬁ&féﬂ@r&ﬁ aﬁaﬁgi%l drafe (ﬁ}dﬂ foird)ea alﬂefegashape econd form)

salts. In sone enbodi nen an inorganic salt cataly ?
dum;g bersiogt \'Ebe mnlmrgluphﬁng% after hegling,are expectgd p@ be similar or the

starahE TRt FRkd-a GRTRIR! oy ReCBHAETARE
i N S oNEergiith eibodifiests, theanorptc st mtﬁmtlhamapmlfrm“nasrange of
of the individual inorganic netal sal

104008 miciens 8- Tl micronsper 3G EQymsrenss a3 et%lﬁ%lﬁ?‘i/gx pgsging the
u&%ﬁg?sﬁﬂ%‘f %ﬂgmeghglt si above, the TAP and/or
errperaat{'J Zﬁ[ﬂ" sonme enbo rrents the inorganic

sal t The ficpatfi¢ sdlcatalystamdyckofien arhene heatedqm wmperatlhm above 50 °C

R i SR e i 5t
RS UL AR GO oLy, n e

embadmemtso mlﬁﬂeﬂ)i‘m underdgratitg dr udder aqm&ssmmoﬁ G| lemitO@O?tN‘IBa, or at
i q sem | |qu i norganic salt, c t has o
mgst 0301 MBS, Pihen bited ta fieroeroge o iz apd i orfpst 86 °C, such
i ﬁ{EEin&%a&c 210 EATF st tthrSRPAC ¢rbnda frst form to a second form. Upon

cooling of the inorganic salt catalyst to 20 °C, the second form of the inorganic salt

catalyst is incapable of returning to the first form of the inorganic salt catalyst. The
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granms, or 0.0001-0.1 granms of inorganic salt catalyst
per gram of crude feed) :or is insoluble in the crude

or exanple, fromO grans to 0.05 grane;T/US2004/042218
wo st (°5: grans, or 0.00001-0.001 grans of

temlié%gﬁxgeaﬁivﬁmi b akiy Shit REksTSh AT e fideformed)a satoridorm is

m ni mum teffperature. I n sone enbodi nents,

refefedwieas the Fdefortdtions cerpsratines. chesleformation eTRRPTABTIPAY Rea
the spacing of the ato in the. i ' .
tempsrpre BAEe O S HAEE twp?rﬁgﬁ%o@feg%&e%&?ﬂ%‘ﬁ%ﬁéaQMd“ ofthe
inorgﬁlﬁg LAH B3 ABY SBR-dERtd @R ganily bb presairatiporehaatidg to afleformation
e i

norgahic salt particles nay be _ estimteqd. Peaks
temperatubebolowale défbfmationi temperepire stany ofithe B’rdé‘ﬂi&“f’g SpeRmgwetal

of _the inqrganic 25.salt . : Mar% i
sty psperrprprs ghdio panf Sl hauBG G oniadEorganic
Salté%?hm'diﬁ%‘ t OI?{@%tt&tn tblﬁr ﬁst j ﬁﬁmaﬁ‘rn mpderamg ofhe

Inorganic salt catalys at_ con ns hi rdere
inosiganic galh catakys diffaxspingsome W@ts’a&fgﬂ %%I%?%%%opgemperannes of

rel.atively narrg an inorganic salt catalyst (for
the &dé\’f‘é‘l‘%,m‘ég%%%é%m/ Cs2COB catal yst) that contaijns

r anglQEkinnsiRKdagents, \b¢ porjanicsalttcattyshris liquitbanghierremaliquid at, or

the DOO, peak may be relatively broad or, t . .
abo86, theF ABaandfns dMC teppesaiyssy ﬂﬁlﬁ‘é'}/‘? P@H&“&P@oﬁ@é&%‘“ BSA

i,nQr.gani ¢ ,sal . i RRRDSWI ature AL or
catqjyﬁgggggwgﬁ?gtgg@{lﬁﬁ?ﬁ %t;lﬂ? %e i norgggi_ag sal t _cgtnglm ;st .
abovB YhdiriaY T AP bnd/er DSEattnperatire, lipichor seeniliguid ingsganic salt

x-ray diffractio pectrumtaken after heati
catghystytixed with the File zf‘ﬁg AV 395G %&?‘i\%‘% h@@h;&gsFPJer% phase from
t}vatact 2 %eci[. rﬁntsgﬁle)%h{mg‘g&fgﬁﬁé:ﬁ.ﬁ@ of Basilifuidihedgeric aalt catalyst has -
a may

ures above e absent or broader 6(%3801 02 -
lov §tutNigi inpadiade feed ifor exarplesiromd grems 108 4ssams, 0. -0.2 -

PCT/ US2004/ Q42218 .diffracti,o r ori
aromench G4 03 asenony gresbitl HtaBRERr b ERERRe Rodp or s
insSiub{d R hd QDdPRIH BoR cREmplBEfrbdi grhwds & 0.06 grayasm 000960 1-0.01

may exhibrt rel atlvelfy narrow Dool peaks at_.th A+ the
granespe.00001e8.00 Dgramscfiineygenin sult PasHYSLRALY 158 %ﬂ?&%ﬁ*@ﬁa

.such &gg,t the total product conposition 5 (and thus,
mipigare LpdSCMPEIHTY) nay be varied for a given crude )

f eeq, ki@ albbdifientsOpdwdsr t-rag diffiactiar methbibareivaed to determine the

formation o y-products. The total rog ct ak in the x-ra
spavingpafithe atomsiin gheligerganis salt Fatalysbt P‘F%eP ﬁm‘t%qm pe o

araffins, olef] 4 ) ¢ kilepattles may be
sohfaSL i B Eorat e fhagase e padties nay

e conpositions of the crude |
estHhRAEEC Pk Gn iHeec-REifantiensphdsentiijffersobeanpougas efthe morganic

Controlling contacting condjtions i,n_corbinaki ' :
salf batakyst: dn pewdersa dititrctigh.dhe, Doo @3%9“‘?55%@03@"%%@3% Spa"mgd
roduct w rieghioghi ekelyeiahatedhtains highly ordere
be%ﬂgfqrg%ﬁl%gp : ? ﬁgﬁat%wglnltﬁge{ﬂr%?ﬁl g? alit:/ari ous cr udea;nsma

) Y,
inGtuhisl¥/sAlt OB, & shabe of thellg) frakdsirelativelyaiarmope Haendyorggpic salt

M
indyBahid S} FRI, 8 KGadeNAMEDGS el ihy be feldRlycmobdat the Doy, peak

grans er gram of crude. Di sadvgnta ﬁd-
m&Y bslgsseity (ocdeidrynivenif éheMdisordenmnfdmrganie salt ajomg ¢ %E uring
.05 grams of MCR per gram,of, dj
hosine “BreRaEREEon rErnof M SREE R LRE5E Ay i rakbetore
heSfiRS S cotfRRed W af R-tbf Giffraction spectrum taken after heating. The Doos
peak (corresponding to the inorganic salt atoms) in the x-ray diffraction spectrum taken at

temperatures above 50 °C may be absent or broader than the Dog1 peaks in the x-ray
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catalyst during a reaction period may be at nost 0.1
grans, at nost 0.05 grans, or at nost 0:03 grans of

esi d/ or coke per gram of catal yst. |In cert/asine/042218
“{é’r@g%%%%%{]s the weight of residue and/or coke

osited on_t C S i 1v. the x-
BeRe fpostap en et ethpetispics bEfbvPsd RDIANRRALY, te X roy

rams, or 0.01-0.03

deEa0Een %zﬂte&@ﬁfthe Aidividomlriherganic ealt may exyibit relgtively narrow Dooy peaks
substantially free of residue and/or coke. In certain
abihsseMAdeMBETa®E$t act i ng conditions are controlled

such 4 hat .. : Audhbt B aduct camposition
(Epng%:gﬁg rchn@?lOQS Hdybs E@rﬁﬁ)ﬂg 1 e fdtalopr

nost or at nost 0.003 grans of co

5 (bt RS, thecruge produtt) anayde yariod fiona givememde foed in agnfigig:ito limiting
i ion 8 et SRR S5 QEbggbhote, us

' ' i | o0 ds mak
n?&ggﬁgt&grttgﬁiggi&’gg%%%ﬁr ViotaRtics, Gk mditidey tireofd Kbesenmbhmpounds make

y heating the crude fee%&aio@gtqhe
wprths eomposifiorss afehé erudg prodned apdithe pen-pondensa eGarbpn gases.
a catalyst, using.the ne . i.s ; Lt .
cont denting oA coRd O g HbHsPE gl e LISt debiifoed horein
10 ﬁ?g@ﬂg&g& ﬁytalig&ﬁlcf hith lower thargpredicedd coke denterte (Goraparison of the
a .5 granms, at least 0.7 grans, at | &33t 0. i tendency to
MCREntent ofivatiaserudes snayilogh ehdesdp be fanke a%edT"ééBe‘FE“ Y
onveryted to the crud j t R f
{57 ke oFer ciaintie, SHGR GRUPENECR oOMBhGHT. b araf OFMOR per gram o
{{ﬁ&@%oﬁfd%%eﬁ@d o adre cokislthah eedideswitipa HHCR egntent of 0.001

R o o 2nied B 5B R s o
K i-f ' h q
s i

to commercial products with g
- ;i ni nBY soMBdHAbodiepsatht resahreonteat and/ G ok comen dspesigd on the -

- ﬁé’;méa%ggéég PFrES&I Qai[b%%é@s%&i%%ngsngﬁgﬁi dﬁ@%ég{sior at most
ﬁ@gtrérsgngf&f 1203he an?élt' ﬂi;k@?rﬁﬁ %125'% Satalfst Obh @ifairsembodiments, the

granms 0 eed is .cpnverte% to 001-0.1
.- pRigeenseiisakhdohyskealepotited on thacatdlie is HpbtngeHo® 0-0001-0.

f 0 t 0 ' 2 ] 01' 0 . 1 - . »
0 rom 9-08:1)‘ 5 gr ESIOTT% %912- Pf@g grams, nlpégs(rgﬁ-gn %Eemensﬁﬁa dﬂ'ﬂeérgp, Hed catalys'f 1'5
E%I%Ea%‘ﬁ?{l? RS oPflsidtie aHU/eE cokel dR ciitat einboginmts; eahtacting conditions
o

ng a contacting zone tenperatyre, rate o
afesbatrbiedisifchdhat at atost Q)gli prags, atgnes Q@ﬁ B, att FQF{eO‘OOS grams, or

and/ or_anount of, catalyst .f ' e i de feed

i T

"vﬁﬂx%& Qﬁ‘tafly‘%{%ﬁfeﬁ_&é&[tﬁ)‘ﬂed lebntagtiny continivnsprodeceseonduesd qyantity of

the tenperature in.the contactlrl%z ne may be eating the
25 peké andfectekijue telatiyierio a gUAER,0BFO seNdueprpdised by heating

e PSS e oy 4386 L Qo BFin B8 RChEST eyt cusing the

gen-and/ or renobve excess
fgﬁﬁgcﬁﬁ@mﬁé‘@mmm@pti ng zone. I n sone enbodi nents,
t he

tenperature in the contacting.zone may be ..
cont r dTHegwntacting consitions m%’n‘?ﬁéfoﬁfrap%‘g i S?Iﬂ%e@ﬁﬂqlglg r sthsguCh that, per
zone i.S at ,. aboye r ) ' rEoraii t Jeast 0.9
{axam of Pl fg#; s%cﬁséﬁfssélﬁtn%v&t%%i 0.9 Grd R ReTeadt O graink lor at leas

‘e cont act’l ng t enper ature 1Is
30  GRAhS 8f iRdrsdected Rabnidred 16 theamodagrodertz dpically, between 0.5-0.99

tenperature is bel ow the m nippum TAP t .
A R
epr}g&gcleg%ﬂl’iﬁg cOhtadiihe. WondsfonT iR erudfed eh omide prodlict with a

minimal yield of residue and/or coke, if any, in the crude product allows the crude product

to be converted to commercial products with a minimal amount of pre-treatment at a
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C bel ow the m ni num TAP tenperature and/or the m ni num
DSC tenperature. For exanple, in one enbodi nent, the

%356 @0 tenperature may be controlled to bep@rsitosna2218
380 or 390 C during the reaction period when the

ﬁﬁﬁér?“‘li‘l déaih 619536&1%&%53 péadrof chlderfedd, mm grams, at most 0.1
enpérature 1s 400 I’n ot her enbodi nents,

grms,atmqsgoﬂé rgpmsataumsﬁ &0% gramsePy atdnash letgﬁ%ms phthe crude feed is

SRR SlyBha K B AR om 02 e

(20, ) 1K & 000U1L@05 it enlmel-zﬂtm‘sr grann yf hen-comdensdtiled
to be 450 C, 500 C, or 550Cdur|ngthereact|on

lp@mqadmm@nrgmcpﬁqwdﬂﬁw woredigsdr at ure and/ or 25

e d ARG ko, B S B, o

prodne flb k46 asd/df anowtiof Ica!lalys{ﬁ@l toe Irpmbmatmmthampf may be
yield |nproved crude product operties. Such cong

PREGPIIRG 10 BRMNAIN desiEd PR (BRIl SOFHS control of

t?lg ?cx%@e?&ﬁ{éﬁiﬁ%&%c%ﬁ%ﬁéﬁgﬂﬁé fngg be ﬁérfﬁlgl'igldnlg%gﬂaaﬁlgfgg gaﬂotw of a gaseous
Ggensbureyniier ireniciat ithroegh the icontatting Bmedel dilufedhe grhount of

the crude feed. In so ments,. the conditioning
n@yose&@&fﬂra@aovw&cw et ﬁb@@ SCQHAHING 280G e £ eed.

Condi i Q| e@nﬂd?ﬁmkﬁ‘cg TiH@Rnfpepatre iff ﬁ{eadohﬁfcnﬂ?ﬁoﬂdlﬁbyl Bécontrolled

heating he 1 norganic salt catalyst to a first
mlmm attemperam‘ur@in the aitadting zOpe ixtat) abeye, @below desired temperature

400 C, t. | t 500 d.t h
1oy s ghpSdinehrs, B8 Sopacectemiandrg K BRlibd g tipe the
Mthﬁ% Qofte teﬁ‘f eflEt 12000 thedhirdinuADBAP t€pdfatukdiand/or the minimum
certal 2005/ 066308 PCTI US2004/ 042218

Bsﬂaempaansc Inesrtaincemabosimenss) Ei Toat be IR TC pelone P e belpwsor 101

eratur.e | n an
% bagh ittt TAR ERBEh-E P e Alficfom BHE Bfhefaure, For
é)ﬂmgﬂé ,ah9fe c&b@dﬁh&ﬁt Zlfé)cc(ﬁtacﬁﬁg BdipefaturermaObocoiiollét & be 370 °C,
condi ti onin terrperatures may be determ ne

380 %¢,mir 360 §Ciduming thereacton REFiO] When SR WHMUE TAP temperature and/or
di. ffere§§cttgﬁ§g aﬁg{eﬁ) chn 5 sonme enbodi nent s,

nperatures may be determ ned from DSC
t enpenpétiécanisudinensthé cmtadimgttémpm“amte mrontroldadssuch that the

Caaryae vth o e pr s TRkt e e
oA P%F‘L;Eafr@ﬁé G BbnipdtRY. 1énbGUtuFOREABE céﬁtrcﬂleﬂftbl Es 450°C,

eaction tenperatures
5O@PC, dreésisp éCahmmg thareactioni gelniod ovhen g mm;m:m TAP temperature and/or

hydr o e t n%lﬁ%qaaﬁgleYsUAf@[ q1|gcg o bz ggg t;{{g[} ger%ture based on
E ﬁl@tOfAP t oe%%@/{or 95&8%{@30 f@iﬁ’pé?ﬁuﬁé@ e Cyiéld improved crude

glngarate total product renmoval froma
pmduetqﬁ'npﬁgtl- o rifuch Eontrelxnam tf@: examples dedrease gokexfosmation, decrease

t ot al renoval tend r contacting

PPRrE: Lfe’gfl‘?tg’é'do’{/\? g’%%{ g‘%{?ﬁt Alternately,

i ncr eﬁ?b&&npérﬁﬁédifrﬁntsr Bk %idrgeﬁné Saledatdl it imad bepyopditioned prior to
may i ncrease contacting tinme, may increase a yield, of

addmouml efths cpriedert Inrsayneuembpdm@ta, thesropditigningmey take place in the

B RLe s R GOl o bARe YO Elel Bhy oludo heating

BHe iARganic 56l caRlyRY toalfirsntsmparbturdiefiat least 100 °C, at least 300 °C, at least

400 °C, or at least 500 °C, and then cooling the inorganic salt catalyst to a second

_l'\'\_

temperature of at most 250 °C, at most 200 °C, or at most 100 °C. In certain

59



10

15

20

25

30

effects. Increased contacting tines of the crude feed
wWith the catal yst may produce an increased anount of

W@L%§§$ﬁﬁsd§¢rosene, or naphtha and a decreased ap@yHé2004/042218
relative to the amounts of diesel, kerosene,

eﬁ-ﬁy‘#@%ﬁ s, #n] rsﬁ.gléco tsf"fs RRRA L Eh tepRitrAfle A rgll%e from 150~

ncreasihg t acting tinme of the total
7006081200600 ) er 8001580 PCandaberecanisd talasssconshigmperature in a range

o S TR P ko SRR GRS
d% el %%e%ﬂfﬁ%@fon@@é&ﬂﬂcﬁﬂf?&ﬁéé%uﬁsﬂi&t# didsfferanttb@peratures. In

gravity). 1" sone enbodi rents, the contactin
someeirfbiodimsents; gonditiohing derupesstures miayehe dedgrminsgl fsorm A

t he contacti.n ressure d/or the ¢ ' :
RSy R LA R et taepfops BipRl B elfe and coqling the
iRbrahME sA0ERaIVRFhuILPR tihelda o/ BSC. phdikiesing@f tHeidugeanicialt catalyst
crude product. The ability to change the apount of

rhecaltoyeconiget ok e cotdetens tobederfpaaed atipperrepsiondempgratures than

ot her properti.es of f ' eases the

t?lygggtu%fs L@F{J% ﬁPB&fI&{Bgajtw&fgggsg gathlgrg%'duced froma

si NglIR s6md Gmbbamebnts] Aeontehd dftnaphthapdistlluts; VO] omhixtures thereof,
.crudewgroducts froma 30 sjngle crude fﬁfd r&rag al | oy

inl Kifef totab produeta may devaried By shanging & atetiets product removal from a
specj.ficati L.Sfi .

Bt 48, FO7 FBpE oS RebiDly ity of i Rodct BARGRIRALS t increase
dohfacti®y tinb of teudaddfcod with. thé\catalystt edteendtelys inerepitiy pfessure

t he crude product relative to HC of . the crude f

d
elative o ansinitisd BIOSOHRAG ANGFASh SR GG YHPIREY CtRtR A YIeld of 2 crude

AR 5 880 B BEROBERT B e o s

divés mads fidverate ofarugde fedd of hydrogen sairesn opaeyp alterconthinations. of these
crude _feed) .indicates re

qugg';so é@ﬂ'ﬂ@%ﬁ@ cgﬂ;gqt}p@ Hipes | § tlcc\é/lgllgg féeg}’\\;lgﬁ}oﬁnlg %gﬁ{)}sp I[ﬁa? E)roduce an

. ib&@éﬁﬁ t%ﬁé&ﬁ Kefd4aie, BF RSl HdU@Ictdagsd ath@lmiof VGO relative
0 ose O t

e crude feed, obtained with m nimal .
to ahsampuritoof diesehykdrasgas naphthiaand M@ prasiured at horter gantacting

hyd t f ead l,sQ :
R R G P L e oy
GHAPPHE avérage EaBbIAuhBE ofdlid Guéd prodacth nbrensed contacting time may

to Crude feed may result in crude product th has .an
resuit inzechigheromight percsntage pf igwerrarbon apRgers é@%ﬁt&} » 8 Ia"’f API

cer.Hi n enbodi nents, contact of the crude feed wth
gAY horganic salt catalyst in 10 the presence of

| i ght InhweieQedsodanents il euntaitieg woyditibnksmapbechidnged dver time. For
hydrocarbons and | ess coke_ in a crude product tt%)an 44
thegontacting peessure and(pt the spNAGHEfAMPEARLE fuay be increased to

cat al i f

G308 b B o e sRpapRAly AR e produc
The 4bilgttb ahange the dponrtes apdregeaf upithies ¢fitbe gade feedawhile improving
catal yst, at_ | east ortion of the 0 oneﬁt f theb
etherquoprrBen therepde fradytiereaes e Yest %*59{“ 0 ’;@? _EH‘“Y ©
AR 308 FRAP oS TR gl B3ALERALAGE 8 it oo

siggle aiude dedaadayralivve diffanent iahspoetation endicdetrgatmentspecifications to be
produced from a crude feed

satisfied.
Uptake of hydrogen may be assessed by comparing H/C of the crude feed to H/C
of the crude product. An increase in the H/C of the crude product relative to H/C of the

crude feed indicates incorporation of hydrogen into the crude product from the hydrogen
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contacted with the hydrogen source in the presence of.
the inorganic salt catalyst is at |least 5% qgreater,

WO%O&/@@ 10% greater, or at |east 15% or at p@sisHA2218
greater than a volune of crude product produced from

sodict. hREﬁBg%lS} &% Sx'f‘c?e%E IHIC of e drilefrodiRtt {3026 s d’é)hiiﬁ&d to the

product pr o by contact of ‘the crude feed
cridedesd) indjeatecretaivelydawaonsimption dfdydrogen gas durirg thv ﬁrﬁy@ss

S B EoeSl S P o s RihSa 5 12 aro
fedd Bﬁl!air?éd VR InifaNSinkYmPBon SERRkGEen)s Besidblel east

partial [y caused by hydrogenati on of the crude feed.

I P d"shetram?oﬁhmbegmleaowe tecrida deedmamtialpebe aliered to aligr e
e Shaf s 35t e 0 g PR Al 8y o o

to Eﬁﬂé tfee(a rQlere@ﬁl@mScrﬁﬂe pRYdGH/tie Ha$ af GRIGLEEVCO ttknteht per gram of
é en source in the presence of an inorganic salt
e 10 wi t hout dlmnlshlngthe activity of the

c by ahin s BB AFATER ok rhAL b VAR il sl catalyst i

the SreBehak ot)h%lﬁmgo cafions andopneen W&ldshﬁbredmuitb]mydnm%bdﬂs @nd less
cataly nt am nant§ [ ncI but are not i at] (ii h
cokein amltﬂd¢ prodye thanjeantach p a ‘R’éha%%n%%%ﬁaé%m yst in the

pr{fgg dﬁ%?ﬁlaﬂg ?ﬂc 1 {]ﬁcb PR REnE1RIDYSadt 'beHetclP@de feed

I'C sa contacting steam and
mﬁﬁmbmanﬁl ixﬂl@b presendelof tlkaanungemccsalt ahtabst, ablepstaq:mmn of the

hdro en_sul fide. Nltro ntamn nts
PPRBRIE 0L CHie AERdUgL IR S1G) t?fﬁ&rf@?‘?ﬂﬂ&l@%@%&? &ff%the
ol BT iy

PCT/Ib/S2Asid ctibdaitents; st vahame bf erude produnt prodiaed fromea crude feed

conipotog i e MSRoR SRS o e pisOmeg of HEARbRAe Js PRAAHIS ot least

5% f@r MR a3t 1A Yréhter O £ 186 EY6 ATt n@BNENBL @ftaict Gina volume of
ture of usedlnorganic salt catal yst and resi dyal

crudapi‘edtice prbduced fromiathermalpovesrestSIP. aTheittel veluge of sede product

PP P ssnisehes e AR R PR PGy Bt leas 110

voll ST ad QEluekesiahé eede fued/208TPeThe lﬁﬁ:rmd frovolamie ds bﬁfhpvbﬂato be
heated to a tenperature in, a range m70100

duerto mdscmwcm densifyt iLiowen éefﬁitbidléﬁi’tgeéi‘ﬁfab‘y daamally caused by
hyﬂg)&e tg%n%m %;Pdgheaﬁg?gsnffggz E;S?(r)ncar bons to
22°?ﬁ??2§‘§?§m8§2???“§?“?$ R T T
Eramayat dRest G n BT, PR ek Q | EARat S ui@r ¥ gﬁﬁ# (6 D1 ggams of
NP8 ] S g B B POt a0

widtast dinfinéshggstheagtiviigrif shencatalyst] at i veI y I ow anount of

l'i ght hydrocarbons nd/ or car bon oxi,de. For

e x anipisetme cahodiTaeys, AieyBOtgamigsal Fatp Yhean s P eTSTAlEsh &t least
pal§ ua%g%xﬂévag 8o\t &r‘é%é %Bﬁéht@mgtlccﬁfteﬂﬂiﬁa@fth&@dt&]?ﬁ

mon e per gram of hase may contain
Cdirfiamiriaats indlode, bxtarp net lugrtﬁhtoemetdlﬁa ﬁulﬁdss, Oitogeny cmkg,, orgpixtures

ngag t%{]ﬁég gonntaC}ni%ants ma rbaer;gmgzre 5 om thetised 1190rgamc salt catalyst by

m_

contacting steam and carbon dioxide with the used catalyst to produce hydrogen sulfide.
Nitrogen contaminants may be removed by contacting the used inorganic salt catalyst with

steam to produce ammonia. Coke contaminants may be removed from the used inorganic
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In sonme enbodi nents, the used catal yst and/or solids
in the contacting zone may be treated to recover

r exanpl e, vanadi um and/ or ni ckel) fpomuskw4/042218
WE%@E@%@Q yst and/or solids. The used catal yst and/or

sgﬁ :8[%%'5' | c@za#r?g%@gseﬁgﬁ&gm% BE Sdialysthvieh\Ered bad/oP thethane to

ques, for “exanple, heating, chem cal
pro@itk hydrogen dhd carhes pkidest incrome EDDEMELS, ONE 19T MOKE B15R§ 21e

| és of | , | -
e s o P G BB e
condi, cgﬂgin%g?oogﬁ'&gﬁtg ot Ritg Ofusedinbrganiplselt tor example,

Prepar at| on Fe Sul'fide Catal yst. A K-Fe sul,é'
KAQYREICOWGs,CoreKOTHALG; Ee@N:a{dO1 00 bag kT 1'#&?02),

i de (F 580, g of i te with .
g re an grresidle Gad B b3 By be BAIABEmpbibliro in a range
ﬂ&hg@?ﬁ‘oﬁo ey fiiinh 860-800 20QmE the pradumtiomof gasrand/or liquids is

e

OXl pot assi um car bonate m xture. The_jron .
midiniel indheprssence of steamabydragss carEondioxide and/erlight hdygearbons to

C farm, [ 0 [ ' .
PRk, Bhase aRagR ek K B8 PTG 85 BRRAL! quanity of bydrogen
Hefor dbﬁ%ﬁtcﬁ@xiﬂé telattvedb e@Rtivé gast Gf'qﬁbaamp]duﬂne @as may include from 0.1-
afictoldsom s 36k olenel HEOECTIPARS FROM Lorgge perile O Febctive gas.

.5-12.2 NP - i i i p
TSI A
Rén¥Ede 0Py &@ﬁgﬂ)@d : 1S THAITRODdirafind DT light iWitdeodartans perigrameof gas and

e

beoibandh mampeheaamemopeude bet gad dfgns, The il pllse' iy contain
V&) | ' o, £
ga@r,ﬁo%%&ﬁp%,%@% ng.g%.éyémlﬁsz(éﬂiéﬁatéf thaR 0.9Q).9 Afdres o watelj per

iate solid, "the resulting
giaxt of quids i ncrenentakly. heatéd to 300 Cand =~ ¢~

i nt ai ned f _Th .
e, 20, e B s AR Ty e
g:%f:r?ll%§ to fg@%e?a SR (R ekdrpie [ VaRadTut diideor nidkel) from the used catalyst

urize yst = was isolated by filtration i

in.a
diiyobsolidenTae used catajyst and/amsglide may bertpaled g gmeTgilyjnown metal
Xyl ene to produce 544. r an : Jr@sification.
Seiapgtipgtec %@&%ﬂd‘? Faﬂ‘&%ﬁ%’ gf’?/s{ m&ﬁﬁgm rrggs by

passi ng the catal yst through a 40-nmesh sieve. The

resulting K-Fe sulfide catal yst was_ anal yzed using

x-ray di ffraction 10 technmm anal ysis of the

x-ray. diffraction s rm. %ggt ' tallists, ki@ systems
cat al -Hm é‘&mé’%g.c"?f'?‘ yﬁlﬁeg}, - ’eﬁétm T de Y
(WSHESRtrol Y Esligdtink®ondifions aresetdsitdslopf.or  exanpl e,

Fe304). A peak associat d W&I\ggﬁ#ﬁhdecatalystwas

reparationofa-Fe Sulfide Cats

& fle & :

observed in t.he x- ] : ' AHAS 8 b&sstum

BEFRALE DY fombt §>(;1(9 bﬁé@%ﬁ{/éﬁlﬁﬂad%d%?é% Sour gg%:f? t he
RoARARESVitH 4B grifnsIéf Be-idizdd witerGatfainy 8 tvet pagio 0Tlhg wet paste was

continuously stirred tank reactor (conmposed of

glrizdat 203 °6 teform apgror oxidelpotagsiym 8&58‘5&?%% % tﬁ}]"gg’é‘

por ' B ddtat 5D PESo form an iron

t%%#q%og%s%%ﬁgéﬁpéé%g?éiﬁﬁe ‘?%;Ha% eactor int erior, and a,

Shade/sbithssiim darBbnete chixtiiranFheirosoxide/pbasinrRearpogae mixture was

trlé;ck%édn\?vith hydrogen to form a reduced intermediate solid that included iron metal.
Hydrogen addition was performed over 48 hours at 450 °C and 11.5-12.2 MPa (1665-1765

psi). The intermediate solid was passed through a 40-mesh sieve with minimal force.
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The K-Fe sulfide catal yst (110.3 grans) prepared as
described in Exanple 1 was 20 charged to the reactor.

wo 5068 gas was netered at 8,000 NnB/nB (50pOP@sHiok®)2218
Into the reactor and m xed with bitunmen (LI oydm nster

re gTH@Hﬁ’{rﬁlgé@?éjﬂid wiedakd HRRMer@lyelt @datehe co@es] s evolution of

t hr oug ottominlet feed port tqo forma

heahyuit pryendect gad éo A 3H0/mrxylene/sleneptal sy furmaixpua at 1 QG- yAfter

eriod, of 185 .hour dr oge : f
oS gt e, BB P S RS 300
o S nhideaH At 300°0MEe] héirO Ul sbivent?datalydt mirhire wapedoled to below
port of the reactor. Crude feed was fed at an;at af
1067 endyiharsulfarizeg; oatalyst wap sepagatediEomahe muxyrs. d eolfriggd catalyst
60% of, .t he reactor NN € : -
wegpted iy frafiy S dodl el theBh albposphbrePardished with m

xyl68S RGH6ducssHe, Tusass b tHeeR.Fursalfide eatalygti The Kk sulfide dabedyst was
reactor. The hydrogen_gas/crude feed was contacted

powwilered bh Eaﬁﬁiilgethg gatalyst thipugh @40gmethieenal 30 react or
t t ' d
t con i Fostifigdd-FE 3heite SRIEOG B Hod uie Ry coBca e
teclu:ciiqué@ rf{i‘bmfanhlyeisroé‘ dodt :ore?edifﬁ’amﬁnn sp?;ﬁmn, itW?de that the
ef fl uent _vapor exite v rou .Sin
catgiypnciesedt BpOIR (Feth & Fe SUTGF (RERPVEIEHORIReEES FEhPRYEs (or
.43 i . : :
8 ) s e s gl e
Fe24) Wt D6 6338rveETH tHS20hy/ iiffd2tien sprictram. exi ting t he

thetr C -.- Vith 2 '"'" Ffjese e of a

K-fe 'sﬁ,&!é&élagsﬁ B30/ hD ¢bitiRRBAY 3tifed taak péaeqeoraposed of 316
and a gas stream The gas _stream

o

ex

S
. staidess steel) vas diietl ovithua bettam frilesfeedhpast: iasingle Yanos sffp@at port, three

i dic, . d.th f | bi j -
- PRI e BB AT LR oA 12 Bt hlter six
. bl ¥Mkfon hitbidéded, ~per gram:of total product, 0.918

granms of crude product and 0.089 grans

oo
P on Tho ke suifile caiplystddP BarmaEeaTeches drcrieddn Sxample 1 was
0. 027 | j 8 ,
ool Rl 8 LA godiem) 450000 SCFD)

théWeRSlE dndBritkell Rt iAme@NUdnatihaeriy gioood Canadayadbe bitumen
produced by this nethod are sgmmrl%ed ip Jable 1.] d
enfered, the reayton yopsh the pptiomgnlep frgd Py e foym 4 hydregenigu

de
mi-gﬁliﬁ% eﬁ@g%{h% r?zﬁc‘ﬁﬁgm gér‘f‘cﬁ & 1B HAAM, RYdrega @sland @ndle feed were

en 1n the presence of the
cohtiuklyifedime thel reautdr and roductivas corntimpwsiyl rrneovedthyongh the
roduct with _mninmal concam.tant. generati f A
ettty T G20 T B0 FRNER 0, O B e
crl!lde%écfjli&g}li& ﬁéVeFatﬁ? JFih2 2hchi? SoRimd 04 150 Qnilli-Btirdé ¥’ ©f gamma ray
non- condensabl e hydrocarbon gases per gram of total .
soice eiid b sodibmBydide syintillatipnidetectarsrere vsedto measyyethe liquid level in
content for the crude feed (13.7 W% in Table i' to
th?ﬁéctﬁ’blids formed during the process (2.7 w%, it is
POSSiHl ydbfped ggs/&!ﬁaé fdtyascoffatbRa Wit the tathlyst at an average internal
ed co

control Itions and the catal yst produced. a
redctoveemperature 6£43 °C.cOtmsastingrofithahydreganiandatfesd withdhe catalyst
proA uggld 's\i/t%ctjtt:]logro%c% %I? the form of the reactor effluent vapor. The reactor effluent
'vapor exited the vessel through the single upper exit port. The reactor head was
electrically heated to 430 °C to prevent internal condensation of the reactor effluent vapor

on the reactor head.

63




10

15

20

25

30

The non-condensabl e hydrocarbons included C2, C3, and
4 hydrocarbons. From 20 the sum of the weight

w@%g/gg&,ﬁges of the C2 hydrocarbons |isted in g@by€2084/042218
(20.

grans), the ethylene content per gram of total
C2 h d I .
i S GRS riflor e Fotckd R e i cooled and sepprated in
high p:rms?é gmi/]i\qui?z B@;Mor @Idﬁaﬂouf-pmm gasili_tlt?ﬁy ghpatsderio produce a
.Fromthe suym of the wei ght percenta of the C3 .
g P Bt . “Th B R v 16 o f B USRovTEp flow causti
scgt([e Ll ‘6’0? Eélﬁig%%‘s?]sg hadhefealtet af\ianﬁﬁe@ﬁﬁﬁ% ﬁtgﬁ&@ﬂ Shiatographic

5 calculate The C3 hydrocar bons of
tectoriquesn The setill prodyod inehaded oper grare of totel nyeduet,d)- 218 grgma of crude

prpgult aER P DS BT b EPrrimdeh Bhisc el R Hart Ip o g, 0.027
gr_?%g of BolidR PP plad6f dride'feld r@Rdn¥E | Br6pertiaé ] @¥mpbsRions of the

s exanpl e "denonstrates a nethod to produce_ a crude

crpdeopreducttand the na-catdensable hydzasartpnaasesgrradieed by this method are

s iizg n Aty b 116 Sy Tad Sirh RS 3 M ThPY1h PG ORG, 2
gr anphigkxdniple deohsnfes mbthad bOLortagingangede feed with hydrogen in

di stribution between 204 C and 300 C at 0.101 MPa, at
the presene@. afthe tgansitiongnetnl wlideearalys tToduge 2 i mfwglct with

e

whei liliie mikftgeatS TR fndlisiad mosed. Meemnsiéfihob-andeisaBle@ydrocarbon
(1,000 F) at 0.101 MPa. The hydrocarbons that had a
gases perrggam ghbpdalareduct-but i on bel ow™ 64 WO 2005/ 066308

PCT/ ﬁ’gﬁ?ﬂﬁé%%%‘é §%st\11?t9 6fﬁeiM€F\%ﬁ%ﬁ{ £ hAsaAd [ea (BNY wi%) in

n- par [ e ratio of such iso-paraffins to
Tible 1o theabhdd fonnedvdaring thegsocess .7 Wibd),dtigessible deisge that the
a

oSSR 0T 4B o
co-ﬁé‘ip]ﬁ]ﬂigﬁn cri’tg&%k tRed ST MeaRld 401 grams of 5
nap a and the

aphtha portion of the crude product
had Fhe nart-eorglensablechydodcazhons dapuded s, Cripad Cadiydragarbons. From

B b weER P ntaeS OR i X 1R fsBRE RS i FMIE D265 grams),
thmﬁagﬁae%ﬁ@npgrtglkﬁﬁ 0P fotal B, 18/dpstarkons g tbevaltubitedORte C;
0.1 g of O

rans efins per, gram of naphtha, The
hydapéerbensms the hysrerarhancgasesiseluded 0023 srams aircthylenedrer grapn of total

gra of nonoc [ C I [ :
chbibrEborko Fii thd figh of s e pefiRnBifs SLTLR hydrocubons ised
inofabi&? O2E gram'EP,QhK Bropemsieonnatt beogranyof tdtaCghydtecarbons may be

product had a treezing point below - ggh)g,r The kerosene 0.21
cadenlatednThe Cy hedroparbiens qftheinen-condensal qncgasesipgiuded 0.

t he [ t p -
S o PrOREE B oo ) B f ol THE €6 by BCabBns of the non
caflengibly ydtodseHonsases hadlza isebwtansio n-patane weight rativef 0.2.

crude product had at |east 0.2 grans of raonoc(%cttbc includ

ri ngThisgxamplegieponsigtess methogfo €& crudg-product that includes at

t ) . i . - o 0

A of S i B0 8l SplonUrae ey -
*Rylae 04 0¢ MePa, bt leasti0c00 1 gfrarhb of iydroeripmsdvitit a beitingrange distribution
b%égggﬁz'gﬁ]%g? 0 fﬁ]of;]é) Lt d iOlI v %,tat(féa%t gb&fmgra%{s o%rh(j)rg%clar%%ns with a
boiling range distribution between 300 °C and 400 °C at 0.101 MPa, and at least 0.001

' grams of hydrocarbons with a boiling range distribution between 400 °C and 538 °C

(1,000 °F) at 0.101 MPa. The hydrocarbons that had a boiling range distribution below

64



10

15

20

25

30

The crude product had at |east 0.001 granms of VGO The
VGO portion of the 20 crude product included

I iLes, and the VGO had an aromati cs conterﬁcr[gﬁszadgmnls
w il R

grans of aromatics per gramof VGO Exanple

2%:8 Lt Rdeati )E_ﬁ argfﬁn*% altd Irzlei:' 5 dRdGRE ALY shoh bbParaffins to the n-

Sénce o rocar bon uent. A K-Fe sulfide
pa'aﬂhisy\sdsamSplépared by corrbl ni ng 1000 g of iron

o | The Pee papcufit Do1Red RS Tgdoty aepdtppd gl pftgdsdlidid wih
n%(\ﬁ?h ﬁﬁéﬁeﬁ qm@fl, Goverhd duiepiaia hﬁdfaﬂleﬁﬂfﬂﬂﬁl@ams of
i'nternedl at @ sol |

. The internediate solid was passed
naphthaighd the 4aphths horsion vé thei aradeprativethad en eetang pumber of at least 70.

The Rechtie portion SRR e prp e o & Reeng BB oty RSt 0.01 grams of
bBYARe Bﬁfe é‘% dfirkabRAA. Thé‘nﬂaﬂﬂlﬁé’p&iﬁ&n gfthe@naie prodien had at most 0.15

at nos the internediate solid was nmi xed w t

g;mﬂd‘rcﬂcﬁm remgranabf maphtha T’lwr@pbthapnrtwngvéalnw%p@éﬁct had at
\ehghp)-Eeraons o ek AT GpiePed B oMot 2 Mo

I eCoVigk Rpude f26Aich Bad #1180 0 D0E granieafitcdisens Fhekérbstne portion of
The potassiumiron sulfide cat aloyst was crushed to

tipoumdée prodietdiad arfmeziag pahd bplesk 138 “Eu Fhetkesgseapportion of %e crude

L

afcﬁﬁéﬂcﬁ oD BteRS1aS Rabt0.3 bfnsSofl drbrilgticeenbiaat oflesosenal Yhekierosene

using x-ray diffraction techni ques. From ainal ysi s of,

poftionofithy cride product hod o jrest (-2 s1ams of gaenageli ARG BEMAFigs per gram
E cat al yst included pyrite (FeS2), iron sulfide

% 2€and pyrrhotite (Fei ~xS). Mxed potassiumiron

sul f Im cPiide produce Kadler 1e@e 0i063 gmnseohhesedi eThediest] fisictien of the

coide g nshidap arpratiog g e SGeR) ARG PROR e cprEdustist Bid an

oBoutlics SO A et Al Farffal G BRatofilbict O o

f eed, ’Il‘lﬂrugudmcﬂmc? hacg);ﬂtem:i grﬂ@l\mams oh’@ﬁghrfﬂlea‘éGDrPOﬂlon of the

Ex exce a

ook b VB B ML g et
d

et S geﬁr o Lhe afeact or

Hanmsie 3L 4 d’&'epirdﬂonoct'la i efudf] lpstiin bsgn Hydrocarbon

met hod éa\]'r{](?F rize D%ﬁ %I'%%e r})gr g}?{%ﬁ%lg?@%%fgn oxide and 173

gg s Ehrbc’r:ﬁ&@émhﬁ 443 b Sf deeatiadd \RrﬁtaﬂtotfbﬁnW@ phste. The wet
ercentage of V@O produced in Exanple 2. The 15 Wepcghih

pamemtpagmmﬁ adidescribed ireExanapla d dal form @ﬁ dntgreediate gol

stanplinl 3054 R R RV Bhmefl Skic b Bifigpdsee. |1

pr od qﬁ%@ntrast to Efarapie Dethé thierrheide solidwas intxe@Ritlgelamihinl sulfur in
of the crude cﬁrOdUCt roduced in Exanple 2. A hi %her
thabsgnes/dfi a/hydnorackonedilugpid s @lribes using A Argangi@pspbere, the

i ér b o&lﬁtg égP s was n{H%‘éi%ﬁ? gﬁ\%g?reé\fefeﬁﬁn&? Qﬁlﬁ{i o}gl%édrlntarbgaled carbon

R byIfREr, heated to 400 °C, and malntmned at 400 °C for 1 hour. The sulfurized

catalyst was recovered from the carbon steel reactor as a solid. The potasstum-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
catal yst, after being in the presence of the crude

hydr ogen, included K3Fel 0S14 Exanpl epOT/UE&004/042218
W@Z@?’Pﬁ%‘}%f a K2CO bzCOa/ Cs2COz Catal yst and t he

| ndli ¥hgHabiink IREAGIhFirsidfide detalgitiwab/ARalyzed dsiug x-anyBdifiraction

ng sanp heated 1 n a reactor of a TAP system
tebhniqueso Fromemmplysiataf e X 29 difraciion speotrugn, igwasstergpnag|fhat the
C per ute. ,Enit n :
cailas iduebvie Jrebhion ultdF e Bl pRRtuaa i), Mixed
p&fassthﬂﬁ-iE@Psulﬁd’eséﬁfﬂn Hhie $RESWBR2RTRLEERAMSIngat-mly Wiffraction
supported on alum na showed a current inflection of
tgheigbes. than 0.2 volts for enmitted carbon di oxi de and

o i nI LieQn f ced With 43¢ Probg H}Jeiﬁqf-&ns]r}rfe of a

K- S‘?i id § 8n REredfiid Katioof Gateon 0 to Crude Feed.
of the 1on_,current versus,

The rapparammuda:lge%ﬂ, and Teastian gFOSERTE 3Y°Ts Hi5 LS A5 it Pyl 2 except

| 10 .pl gt s, of | | 8°260,0008CFBR The K-
thed s 3 o Bt B o SR e TR 0P A (200 J0BSCFE
HeQuRIcRutal it (75T pramsfpremsedfgleseribed 10 Expmplecl weg charged to the
values for the ion currents for emtted water and CO2

réacton 66 WO 2005/ 066308 PCT/ US2004/ 042218 the

i norgani c.. Q¥ dus eié AiethotiQe suirhéngztd in
wat e%gﬂﬁugﬁt‘@?g}%ﬂ%ﬁ&quﬁ rgg%egrﬁds_alt cat al yst__occurs )
Bibl36% 1BG. 8randdn Tablet3 inF16h 0. KPgosLigbbsrentagesd/ GO produced in

catal yst, potassi um carponat e, and [

rnnioh [HEbEet B8P L URER e IR oF VST PR BRpte 2. The

vg o%ﬂ %ﬁ]teh{ & opaishllate prétided A IQngle A4S lss thahthe weight percentage of
SN

increase’in emtted gas for the

it Rodmad/ inExamplat TheyAPT grguivp ASthe sTHls prpdyet produced in -
II@P{]%I&? g :ﬁc lqsﬁ%%}}&;ﬁ.ﬁgﬁi tg{satv@? ﬁg\gﬁ:gcgu&f rrféﬁ‘ﬂcht fodiBéPin Example 2. A

ordered than
e A1 b eHAIndREHeS hgdiobaberiewika b higheFzarbmi puBberdBge produced.
1Sllglgetrfa% %?ﬂgﬁlhl hore agi c Salt Catalyst. and | ndividual

| nor gAftercobfacsaiithghe erade faed 3he TMS Patalyst 1 thoreagfor Was paalyzed.
was heated 0,520 G f £ aBeF beThdin thé peIséste of the
FHOS}#‘BSZ@"EY S{Soﬂﬁ%f?net%{ﬁ n?eglgh@’fdgfaé%sﬁer m nu%]e, agd
thgdrdagahe dydioesn, Gndtuded KARNQSG. at a rate of 10.0 C per
nnect icut , U, : — bshoff wak heated in a reactor of a TAP
M&Hﬁl t%%};%g?@%ﬁhﬁ%’ second heat i ng of _ |
%}H&m E5nSBR] RmpBRinEe (RC)th 08 ACtat airatt of 80 & pebminige. sEmitted
road heat transition between 219 &é@nd 260 C. Th%e of the TAP
watkpwapur aodl ceiben dionids gasivese MORHRTeSINgINESS SREREORICLY
under heat transition curve was calculated to be
SYB joul es per gram The begi nning of crystal

di SOr g Kue,/ae, €080} aitalystsupprtetiion alimingshewsic current
tenperature of 219 C. In contrast.to, hese r.esul . .
ieron of grester e S, vallser GBES GHDRR IRiaegnd ey infetion of
o1 bv%Ttg b8 emitted water from the inorganic salt catalyst at 360 °C. The minimum TAP

temperature was 360 °C, as determined by plotting the log 10 of the ion current versus

e

temperature. FIG. 11 is a graphical representation of log 10 plots of ion current of emitted
gases from the K,CO3/Rb,CO3/Cs;COs catalyst (“log (") 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

CO8/ K2CB mi xture exhibited a sharp p@’ﬁ'}l52004m42218
transition between 390 Cto 400 C. The m dpoi nt

the Tﬂ?fgﬁflé@ﬁt a1k m%ﬁg%ﬁﬁecﬁons fdrendfePwhiRe 8d 03 From the inorganic

transTtion curve al culated to be -182 Joul es per
gitaatal yshecdss 8§07l ng of nobility is determned to

Shar poroatet 8 Dy R GAPECCH Yel giabei parbifae and

QSRRYSHEM e RADRIHL fetédtabl@birPent iffleatiBheat 860 1°Cfofboth emitted water
Conductivity Testing of an Inorganic Salt Catal ysts or

@dcarbwldm}dé%ll Inorganic Salt Relative to K2CO; All

e 58 g g D e camy

ddih%ﬁﬁﬂtwﬂﬁﬂinbﬁgahib Sl d)fsls cottposed siwornrthome| différeninnorganic
or copper wres separated fromeach other, but

éamcne rﬁ@rdes%dq%\ﬁ@ therm dividyel pure camRBaE salifie wires

bst 31 ﬁdll‘iﬂ g

@sﬂﬁt E[ﬂaﬂ@)sw&sﬁl fé.dlﬁl’ﬁ saxﬁpl%rvﬁsfhemd tmmwaﬂamwglwc per min,
m cr oanunet er . WO 2005/ 066308 PCT/ US2004/ 042218

d@iolzd f1@n 520 4Cgo arﬂﬂce‘:al ratee)f @S Emeaminpte otnd thep heagadstrem 0 °Cto
SRS DG Resbitha Gk &abel SRR TR GPLARR s Moce
DREYE antfrurdd By Pdrkh-ERGE- RRAalkE oA gum ays of

esl st ance, resi st ance, K2C03/ Rb2COB/ Cs2CB
cat aI »SC ane]grms toﬁa dQCG;[IEﬁC@/;ACSﬂCBi udeaciugag @a33nd heating of the

sl Yvvs todThe SRS s SRRG abipel et beben 19 °C and

| fed*'d’-“ Tk xhﬁi&ﬁfﬂt \bﬂﬁé tbﬁbgﬁnﬁé 26 was 256 PEN The bRjaaind¥cheat

at terrperatures in a range
mmua&owml@lat tot bebfl & Srlesles pemgrami ridy e@g@@r@ﬁf crystal

ShmE Voo mnelioti A RARhACosG Rt S IR

KZCO?’YM@QM@%%S&M abYsfinite heat transitions were observed for cesium
Li 2C03/ K2CO3/ Rh2CO3/ CSZC(B catal yst, and 10

¢aabap@sy. K208/ Rb2C08/ Cs2C8 cat al yst (see curves 176,

178,

"ol nt DYE s 208 tiRrFOBE £ OO EERE, At KO Sl the second
E&gné @?zléisltlol?.rst tiache &?23{1\1 ﬁg@@g&(zg}qgtmxgna gxlabitgd a sharp heat

i ndi cates that curren s detegted durin
ppsiticnchelween 390 “Gdofge G T Beraoppink el B drRGIoS apgRvas 385 °C.
T’Hec’érgg‘[lﬁgetrz@%th%aﬁghﬁh\éﬁfve waiGalldla dftb%@ gifﬁouii% er gram. The

dehons e I norganic sa t catal ysts fre
bepiaring bmobiliey isulbicrmirtedam stattat themeiniBuin B mmpcheth 390 °C.

AT e

112@%5 [ KAR M%g a; a#_ Xﬁ.srgrgﬁﬁe' 9&1@05&1::% or an

d ve L0

halividual Inoeggdid Salt Relstirve m&ggg_ aAlMastmg)Waaccp cted by placing 3.81
Na | K2 2CB/ Cs r es ance

PR DD P BOBSTEAD Sl @@Sﬁ i jnoggAniq salts in a quartz

?\f\s@&l%iﬁ{géﬁ‘nﬁﬁ‘ bt F%b@gapﬁf'atédhﬁom each other, but immersed in the
2CO3/ K2COB/ Rb2 [ Cs2CO3 "cat al yst . After heatin

samel \0DBkOOBICRy Tino/iies Meneconnected tora 945 velidne ?i and a
ﬁfb?(%o ohm current limiting resistor. The muffle furnace was heated to 600 °C and the

current was measured using a microammeter.
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tenperature and then heated in the conductivity
apparatus. Curve 184 is a log plot of

“W%WGW/ Rb2CQO8/ CS2CO3 cat al yst resi st anceper/us2004/042218
relative to K2C03 resi stance versus tenperature

L A At

6 pnﬁssi}lm\cia:tbp/ngﬁ rediﬂjmoef(éhg éijZC(l)g)”) versus temperature (“T”). Curves
Na2CO3 3 2 . .
1131 B 6 M 1A st o ret e G0 Srsisnce,

%Wﬁb@ C481ysPrEsancé; A AOFK,CH/RBICBLCs2CO; catalyst

2 : : < .
nce 1N ionic conductivities of the inor gani ¢

resistenesaamd NaiCQWKICQ/Rh£LLOFCE10 watalyshipsistamca sewmeatively.

heat i it be, & nf err.ed; that ' ' I

cat o158 v Skl g (e siabfe IBEBEE AR © KaCOs (curve
19098 @&gbﬂaaﬁeg ihai rahe Btivedh B3 50E° @S Al dublé sesistanae fridicates an

for efore any heating. Exanple 8. Flow Property ,
oTdered siguasire andion éang Ahat terganat taogoNe grart frpmiong aeﬂ&@hawg heating,

N N
N OmRae COYRBED;ATECO; baalyst (ses cutvenol s, 178) adél 80)shosy a sharp

flow properties of 68 WO 2005/ 066308 PCT/ US2004/ .
denreasminaesistivityplativie thKefeQs HeAMBPAYTeS IP@éanSerﬁ?lﬁggﬁééﬁ C. A

fter heali i licat;
S ARy B (B ENRRBL CHOREH g Bl iy apiicaion,
Jfadliagennaé shiesembeddetdn the inbrganiorsalt astalyst HEhe data from FIG. 12
i ndi vi dual carbonate salts were freeaufl oW r}g g)f)v%ﬁerﬁ1
demseptreiR dhat SresmAREaBiG It CRIHETS A generally mote mobife tha the pure

- | KR C I egane liquid and
‘Q@ﬁf%ﬁé@ ' méﬁ%éﬁeﬁ&ggﬁpﬁog, e?o wat er) in

. . .t he dFih 18nsiagraphizakbmpresensatitn ¢fdog ploxefnpl es 9 10:

20

25

30

W B O HRo QS PRyt st R R RAE0: e (tog
%@;%b?jn‘l'@éﬁgﬁgfw)' a06va Q8P eplat ofd REOWIT € was

xcept where varijiatiogns a

re.
N0/ Ra0/RREQA CnCOA cg@bst@sip@gp@qlq@/e@ Kat P resistance (curve

I del 6 )
DA SEt o ot R e R B R cmEHCe] catalyst
RBRENRAR I the NiaE(E@{/KﬁDOT/RBz@QCSMﬁGaWW beoled teember

on a Eur ot herm contr ol

temperatere end ﬂten_heged:in &G;LQWC apaf ip&f:@g"gi %}nggqlgggs %1 ﬁegé{lot of
ﬁg&%a@?ﬁgﬂ%%&# @%CQP rc%tah%?l%sg l:@ feliﬂ%tto K%O@g ?es}s%ance versus

I'ster 1‘nternal tenperature. "Prior

{ephpefidire rdlgrin% heatingof die inbrganistsalt catalyst aftes beingwbaled drom 600 °C to
wth glass c

Yo iGelthe onisendictvitel i RPs e KaeRE Rpse Qe Gy atlyst

eteabRrlae th e SARL EglduBaibaH he Brigthat REICR GRDIRb,CO5/Cs:COs

rol “val'ving, a pressure re evice,
éfgvspcoupl es, a pressure gauge, and a high

e e e n ok SobbRR St 69 RuEe A Aburing e
g#%ﬁ%#&knzaﬁg 5?"{023‘-‘? %gelaﬁd%? gftﬁaiyhlge %Fégﬁ.‘drtﬁét%é nefpalicadf catalyst forms a

tenperature contr ol
didifevent form (a second form) upon cooling that is not the same as the form (a first form)

before any heating.
Example 8. Flow Property Testing of an Inorganic Salt Catalyst. A 1-2 cm thick
layer of powdered K,CO3/Rb,COs/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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was attached to the first inlet port of the reactor
after crude feed was charged to the addition vessel.

WO sciog use, the addition vessel line was i ngi/es2064/042218
I% Sﬁ{lct Col l ection: Vapor fromthe reactor exited the

the%ﬂfal f%,h%stﬁtﬁumgaﬁmarmaneomﬁeaaeamigr d[d:eced into
ri es 0

tra of decreasing terrperat ur
z@Ob’RbﬂB@ﬁ@egﬂQggbaﬁdyﬁ dlcbleqnf@gv oWhen pressed witha gp élg gtalyst

teel , hoke els). Liquid fromthe vapor was
hacﬁ% ¥ﬁ§$’he cold traps to forma gas stream and

a l we&:ﬁraepﬂ@qa&at@apéarmme dalte werafree fibwingepowdapsounder the
fromthe reactor and through the cold traps was

sameegpiditiond, as needed, using a back pressure
reg dHgEd d
the%@@@s{@a@@hﬁ%@%ﬁ@%ﬂ@of B BnlBhi Sl eR o
(siflhr) Borexue ?14 ﬁswamgtlﬁlthe(cﬁsh um:ler Modsainetconditiobs. Wet  Test
I\/leter) After exiting ] the gas
s taet-of.$ : S : ¢ Presence

tOE i e St&tiﬁ qaé féﬂ’ﬁﬁmﬁ@ et;mgﬁlem and
oo VSt 0 NVDOe 5890, now Agi |l ent
ge:t@aqim&aafb wmmeﬁ &cEmampﬂeb? QAgpxlc@tthwlogﬁi @ desgribigd.

Reneiony 240w Baeily & P 4850 BB HEH Fa3H 30 U5 Mps
w&ﬂggépeﬁﬁﬁggﬁﬁstﬁ% @@ﬁb@“%slﬁtteﬁuﬂe rRScRekicAl stfer i ar 500

separ romthe 1iquid condensate stream
waﬁr@utﬁnermmdi hedtenansa Reiotfiesnt canttolersapahie of maintaiping éhe toclave

o G SCTOTPRRPICD 0625 Ttk ALt g e pofy S dekor, and o

théfang rﬁl@ Eﬂregﬁ%r iR&mabicApeturer Peer fodtgting tisadobuwf the autoclave
cont erit grams, a nitrogen content of 0.011
wagnmdatechwdh@laswblth Ni /f V content' of 0.009 grans. Thé

ude ee at ed t 1
%M&dg vggs[e (A %B{iﬁﬁmgnlregsn% el hoke vessel) was

qfng) é@a%ta%ohﬁsne@mahﬁg systéin, JEREKIR/gRY 2GR @smcgsapressure relief
al yst was prepared by conbi gﬁ&g of 16. 44ﬂ’§“’€1f ) %tSwa elok
demem@mc@onplegraamssure Fygeand adugll BIPFRIYE § valve (Swag

Vq%s'eh% r—ﬁ‘l@g i kgé rqqté %Wé‘g%% Bt Qa?stc@ﬁé,’ shd/bPPredsurized crude

o483 A 24 B0 SR 500 abﬂysautleasida ofﬁ@ highntemparatiire cotrol valve |
250 C. The i ndi vi dual Its
wissEagB aie fit inispo ol Srsseoqtbt R ApurPaeed e Hlpeg fo the

e omv%g °§Oﬁn°‘ﬁ°t‘% e,'tﬁe ddoli u&&%&@éﬁh@ﬁ@s'lﬁmﬁﬁéﬂ/ e the DSC

ure Inorganic salt catal yst and bel ow
Pt%hﬁcfﬁﬁlléﬂhiﬂe Wapou fomfthe teectonekiteddbeputias pert of the reactor and was

o ey st S Bbertod R Bl ih fypkP ofioted to o
seﬁé@ o TR 1 M3 14 \thifilesé §88 'h'oﬁ&védﬂ@ls}j eﬁgﬁﬁcﬁ'drﬂﬂﬁvmbr was condensed

eraturé, steamat a rate of n./ mn, and
inftig mm axaps tor fatre agfs 3G am} arliguid serdensate sepnp.oF loperate of the

s St B B 06 A AR g o ok

pe&RR %ﬂa&&r Arafe YW and Dot gesloliardorhe gps aﬁeatrr éxitinig the

Into t reactor using 1.5 MPa 20 (229 S%)l"
cald erapsl @ereimensared uBagiadvetiicst MeERs (Rittes Magle & %&e’? Test Meter).
Ah%@@%ﬂﬁ%@e%%%%%&h% sér%gxi%daesac:ollgéteﬁ s f8 XA (8 Te@br gas
collection bag) for analysis. The gas was analyzed using GCfMS (Hewlett-Packard Model
5890, now Agilent Mode! 5890; manufactured by Agilent Technologies, Zion [llinois,

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

0 a reaction tenperature of 450 C an@CT/US2004/042218
woﬁﬁ'?s?ﬂ%gmked at that tenperature for 2 hours. After two

BN tﬁé‘ﬂ 138 cohdenssts wiredanmgThe crude
Cr\“cg rﬁﬂu# st m xture was weig edto deterni ne a
rd&bﬂﬁﬂéﬂeghénamb&mymdoduced and/ or not consuned in

Pr}ggq%g;-eam o gﬁﬁ dif fﬁv%&faré&l tb'ﬁﬁé bﬁétl%ﬂ'&kélsﬁhe crude

ure”wel ght r ane

' %ﬁﬁ}f@&b trhe cfida Eedrharlpper @ramob trude fetel, a sulfur
fe?%eeg. e tot gggfpégductcl ncI uded ﬂ(j) 8758 ﬁ@fg et of
cofitetitlst (p@@dyamW\a nilhrogm a@m&@rﬁ Al SHHB% ‘5/36?‘3 7Y fgnient o
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o Eqr) ggﬁﬁmﬁ;‘g éaln;s“r.ggqetﬂggz% ﬁ?%@i%rﬂgﬁm?twgmeter%g@o ﬁfelig&tor The

at nost % of

. tﬁ?‘%‘ gﬂ& &ﬁ‘gl‘iﬁéx% Sitre 9$nthﬁ6u§l§r ﬁfé@eré&eatmgme addition ofithe crude feed to.the

a sul fur con

ent and tot N,/ V nt ent :
. -réictolosér Eﬁ)%mis fThe caudeffesd wwwﬁ{m%ﬁ& fN:h ﬁl’é‘ﬁ’f‘ c}og MPa

t he crude_feed. The cr d in th
P Lo 16 R RE Nl Bk R stanl) iobitied in the
aﬁ&@&é lvgéféglrr@b gfg{ 9 2%1: ocarfk%ﬂgu&e %d%ﬂggl l,in | Adersagn
tﬁnpmmmmﬁaﬂ *Govagaheed %@B@e digion §f ﬂﬁﬁg“é“a’?g‘?east C and
0.00 f Bra £ 450 °C an:
G ot TR GyT Bl SN BRAE RES hedtbd B Prefiticn BEpEANGED' )
,,’JS,yﬂé ExRanRt &t tkikm&htu:@@t hmt %Mumf Aﬁeﬁwqjh;olﬁ;éhp 1weetar was cooled an
rogen ource I n e resen ne
el Pestbie(caabt MUSIE] ey NEneods ming g percentage of coke

react

r@g&%ﬁg Wﬁ%%ﬂﬂ{:ﬁé«ﬂﬁh% ng@h&—he K200/ Rb2CC8/ Cs 2008

12 were the sane 20. as in, bt. 0.046
ExanTeyBimh diefeeeppé i initial taslysrweightomd coke/eatrlysimixurs wyight,

Ne d 60 g f th K2C03
grmglggg}gqaré\mmynggga e&ﬁa@g}ﬁb gigm, gt fl rpéﬁ%é CTﬁgg%al é)écaiuct included

ne was u

o L APl ravitydbragend gas Thesgas
0 8L aref YrALRURAS il e AP f
included unreacted CHa, hydrogen, C; and Cs-Ce hydrocarbons, and CO; (0.08 grams o
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.

70




10

15

20

25

30

graphi cal representation of the anmounts of
non- condensabl e gas, crude product, and coke is

in FIG 14. Bars 186 and 188 represpatmbdfanazzis
wo%@ﬁ@@égﬁ%duced’ bars 190 and 192 25 represent w %
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gener al | ess expensive to produce and/or %@ﬁﬁs rt
a
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orogbetIER 4 B8t s BERhE 08¢ or OF TR shleftof S ees. T
crudEpfddaORA LBl Sontbitding getal NV rcoatenhef at cevst 80%i afghesulfur

crude feed in the presence of an inorganic salt
confentang Ni/V eentent of theecruda 581 product . Exanpl es 13- 14

Pro ‘ﬂ{g 'Bﬁ.r?f; g oquugiﬁcﬁﬁ?&j Hl%aéf\"oto@é %F%?E% ﬁ%ﬁ){ﬂﬁocﬁ%m@iﬁﬂi 4 Yoiling

The us, reaction proce e I horganic
rangd distiitih o8 it west2001€ a k) 16 Pa,ret loasth0@] gram®, of bydroparbons

withehalGRE Tonga SEFRUHES POEeRAR0-AY0 o6 ab0ii T 31, fytedi SO grems
of gf&}é@a?géd%%gﬂgﬁf@u&ﬂg% rp rgggﬁg‘%ﬁbﬁfdﬁ%eem 400-$331°CO1890 PF) at 0.101

uced. The total product ha

a range f 198 .i n FIC 59“ | D
E amples_11-] .. A : . (2 h |:: -;I A l'gv H _'!V;IJ! : _‘l "g. 29
of BRY ' s TCith 19§k arESe@fh. - PheGtattion pieddates, - =~

0 .0 a . > was produced. The
coniditians, apd the KoCChiRb,APuIGseGPbeatalyst in Kixamples i japd il 2 gypre the same

carbon nunbers j range fr
o ERPREYIREER b A0 ARAF oL IR BbToMa AT sy grir e
KEOVRSE 01O, Gidlg viepetsedi ThERpspleddnmeftane was lnsed as the
presence of "an-inorganic salt cata yst t vari ous
hygroges syures. (1o Fxengins 12, Bydrogee g6 Wanesed asferhyaragen spwse: A

APl gravity..B [yl g r tind cok
R i iy
is GopAdRd RISFI6214 6 Bafsorgcant] 188 representiooRekelpioducdd bars 190 and 192

Presence of a KpCO3/Rb C, OB/ Cségo gg:t a%i% or o
repgesent wibo dignish hyerocarhons prastueerh @nd pars J 24 gnd 4 7o rapresspt wive gas

dr . and 16, the apparat us,
pré%ﬁ(g%sgegg’%u%%gve} ggflﬁ-%n cgeffg%cgdur e were the same as

i n By Bxaneled ], 6X og¥itofichade frbduct (batd 92) 8 dvidiof grat(baryl96), and 4

or silican carbide) were, difrect arged into the
tlakiaobe (b 168, DRHON P88k PHGE CRTGANEES, wes profuced

In Example 12, 84 wt% of crude product (bar 190), 7 wt% of gas (bar 194), and 9
wi% 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 gasas 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

(g(b% W/ Rb2CCB8/ Cs2CO3 cat al yst (sane cat al yp¢T/@82008/042218
w i 25 In Exanple 16, 132 g of Cerro Negro was

! o salt catal
N T et
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cat aI yt I, C j , L
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i'S grea er t ant e I n-situ generation of
: witlzldursenaeﬁduﬂdqrantyn Ryavaryingithe prossiire,iacmade prhductivdthes higher or -
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lopyes AP T@ravay ves j5P t’in Exanple 15. Exanple 15 al'so
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K, Q0 RiniCO #6450 tuta 1".- ",.ct bidefin theyAbsence of an ' External

Eédrogeg sou% wgﬁ%@ ﬁheta}?gg%ﬁg(térggéefe%dqﬂﬂ%amon

@F@ﬁé RRACHE /sfuhid & aindply 9f excepd thatuhe Chude ﬁeedamd catalyst (or
I con Carbide at 15 At m)spherl c Conditions,

sitippmearbids) wersaditecty chatsediatn e reactardt thesgms rﬁ'élﬂq bon dioxide

I I .
S 7L T EABEBI 5 R A, S s
withaget épérahl@%‘f @rRACLOARBICO90s, Tl eaiglyst (semadatiatyisbas in Example 9).

InBesrople TFhI2 & et Coo DRESFEaRISe with SHkd KBS of Jisop carbide
( a@éﬁgg&%@%ﬁ%@ﬁﬁlh nﬁh%ggic ibd CA-S u@P{ G120 Bar SRR i b&QWved to have

t enmperat ures, steam
1dw, QRani baalytie proreicentaghe pﬂfcessr umdémpnmdmnbe@wema nd

coke produced are tabul ated in Tabl e 4 in F R
Ecambh esshEraals, 18 MEHES RIDEES RbBCE ¢ §300"C overa

pﬁg‘d %Hn&u& nTh%;Wag éere& Erﬁo Mﬁﬁéﬂ 44 r&t‘é 5P O@Eﬁhp/?nm Vapor

ontacting tenperature
gemaated fromt dhepectdr was colenel ihrtbercdldtrap9ands gas bag using a back

pressure of 3.2 MPa (479.7 psi). Crude product from the cold traps was consolidated and

analyzed.
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25 As shown in Table 4 (FIG 16), for Exanples 17 and
18, when the tenperature was increased from375 Cto

W%Q&Sg“ﬁg oduction of gas increased fromO0.02 @¢qiRK2603/042218
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paOwaudsads ﬁmqufér%’eﬁ%m@é . FHé féabtopﬁfesgiramaeb 101 P2 (14 7 p51)

product conpared to of grams of sulfur per
durding the dentpriing pariods daxad:afdrqgnn Exsfipw sate gvas 2AR sm jonin, Reaction

examl es deno str tedthat Ky

RS, SRR v riet g Pissh R B R R AT g A coke produced
aﬁQ%ﬂ&E&WTh&eﬂ@ﬂ@[@rlmS and conventional netal salts.

At 500 C, and i rogen flow rate of 250 .cnB/ m n,

the ImBramplesi’ wk 4hRIKo0Rs/ ROy E el Qanatalysh dvagused. In

I
SR 08l BBl M0 1y Ghacing
t ttéixeaﬁﬁﬁ 1n|arteiﬁ7ipirgmlr@m_1rlggfrbm450ﬂgﬁ%mﬁ .c salt catalysts
ee Exanpl e in Table ecrease
s deBpvndn TRble ALTI: Laiop Exiempes b 28 b easd e Ebporatire wes
{ {

B B 75 € FPO 5 PRQETER S YBred Bfim (19 grams to 0.0

gthms26T dak Per gramn. offstahproliectq Cakt ptoﬂuoﬂioﬂ; ndweeay daensas¢dirom 0.17

the produced gas,, the ther I cr.agki of he cr.ude
0.050%@@4“&@? ok B BT Pl st Fopg hitiehigh crgiire. The sulfur
%e/ﬁ o‘”ftth %l%d%t Qsoaéeaf@?;fd fr(?m‘ﬁt(% Qins BP0, @08 Eﬁﬁ%ﬁ%ﬁlﬂu per
e tot of cru ed cont act ed wt
glayl Df)gede pmductat theElngl:rqn ltesp@dtuzen Btk cnﬂcmr@chmwdfada‘l/ Cof 1.8.

Crud eed W e n, the... -
Pr e SZIhEéaIEP le\ig, %p 3 eg %B{a}:%aéﬁgﬁeéstﬂde&g?%qlgg&s similar to
1Y conliition® BedeRib& £1# Example 18. Percentages of crude product, gas, and coke

production are tabulated in Table 4 in FIG. 16. Gas production increased in Example 19

relative to the gas production in Example 18. Desulfurization of the crude feed was not as
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‘condensable gds nraduce

25 Apparatus in Exanples 21 and 22 were the sanme as in
Exanpl e 9 except that hydrogen gas was used as the
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cEiftielsdbis g sSkere spafidayitly tuveot e the gmiodnts of coke sndadmen;)

and water (97.5 g) were produced .as a vapor from
g@aéelfr@@d: Y GoRditieB8n 3/ Rh2008/ Cs20CB

catahyst,] deghish LS 1Ex@TRTable 4, FIG. -+ .
‘22, F)é%m@ g%gﬁn%ﬂnngr Sﬁ%ﬁ%g% Sun eggkﬁggje\?vas pr _oducgd

163, Qk'ﬂegfeese ww@ﬁsefved'ﬁhglemaﬂgig@emlm’soﬁ pgg ansd @gs relattyedo the

dar rown Vi sgous rocarbon.liquiLd was .r .
rabbed v e e B SRR B0t Vol FERYRE 20 m Tabie s
F}i&}? dé’)EJ ﬁir%h%% JudRity o RAbLERSbNE P HegRedued gad, thidthemnal dmcking of
~feed”w SI

I‘con ‘carbide in the hydrogen at nosphere.
tAcrBde Fd iiestiomsan) forbeysit wlogt 2F wideyatangst d8wete, geost 10 wi, at most

observed in Ex e 21, rel atiye ' ‘
SRl OB RISEALER 1 RL AP B o) ol Sk eofgfhed SidFd Bittogen souree
FENSE SRhES 20 Ooiiti@ b8 AR Yude Febd evith # OianéousHpdropbe Source In
. S descri beg, her e nb'd

the Paéseuee o) Water a B 60 Rb-£10A056 0, Catalyst gy Silicen Carbide.
Specifically, .t cryude pr.odu I
4&;3@’(11%%4%@1?{@ ‘3&3 glge %ep#égﬁ Hﬂ% Féo%znéxézx\égtsn%?tehydrogen gas
\%’ Sél? aSE My atopeh S6urbe, In'Exagipleiz1,130duntmp b Gare egrp was

anple 22 “not” being able to be pro&ce%ﬁgs? apor . de foed
Gbhbimaduwith pO.88 lgmmmﬁh@&eoalﬁb&%ﬁﬁ Opreatplyft %ﬁ%’i&ﬁ% elee
f] ow progperti.es.r i t :
s Sk P G U Sep i ROOHs s o
AR forf thé@ndefdked afixtardr ude Feed with a

rogen Source in the Presenc ,
v '%he crude feed mixture was charged d?rectly into the reactor. The hydrogen gas

EAY b7l e

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 Kg 031Rbh2CCa/ CszCO3 Catal yst to Produce a
Crude Product with Increased Volume Relative to a
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c%%gﬁi‘%& t i st a”%%SbéZB' S?‘éﬂh?”o? etniill and

6.7 Dis 1 ta Prodnce p
‘%]ﬁ&gﬁgaﬁfre Iohf &K&@éﬁ& %I@é m&ﬁtlﬁidﬁéﬁ 'Non Catal*tlc

gr ans o

@nﬂiﬂchg Fircchppatais, grudeneedf inorgesic cRtabyst.ond reastion pracedure was the

|nclu

c&ﬁ»gg in Eg%énplgf%%%t gﬁlv tgﬁ,gn.%{: %W%{é?%ﬂﬂ nggg;d tf)htge reactor
z{nﬁtl@ldr@@ﬁ gaOWhe{e8%s RO yarSsn sBfce "The citle . (Cerro Negro) had an

API gravity 6.7 and a density of 1.02 g/mL at 15.5 °C.

In Example 23, 102 grams of the crude feed (100 mL of crude feed) and 31 grams
of K2C03/RbsC03/CsyCO; 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,

Woaz?m 5lsS9sm ned by GO/ MS. The bal ance of the gascwmes2004/042218
ane, air, carbon nonoxide, and a trace (0.004

nol f
i e

silooa carhd;e;wsneth'gum the. ream@r ok onde pl’QSl’slleWOl gian d’“ﬁl an API

ExBU il R Separor o k B o g0y Py e B

I ncl w&g tibs® Qéncﬁﬁaﬂss tHRYVIHmO 6 he emdeqmmopmhcm frbmExample
conpound W th a boiling point of 136.2 C at 101

MPa)
23owas ammnmﬁel)rd 0% greatertharsthg velnms ofithe crge %‘t ddeaglyrig of the

ey RS0 S g 1 o e

oft R B@tllc)f Pﬁﬂucé&‘ﬁ Eatdngile 0364 siglifitans inchﬁide &ﬂvolﬂme efiproduct
in WEI rom31.6 grans to a 76 V\DZO 5/ 066308

ermanuewsm:cmamsty ‘locﬂeaﬁfawépglﬁt"obfm%? CTHIGPrORHCY PR, volume of

. increase of 18 wt% based on the wei ght of the

MBY FPHal K203/ RH2008/ Cs2C08 catal yst). The first
8

Eie'éﬁ 1%t Aromthct TG Qplalt PeelSvi

ot
f NI A gﬁ%%dgeactlgn

D/l 0 alyets By
pr@%%@gé’ %&g tﬁe %ﬂ% # ﬁ’l an‘ é'gee Eg;g aft%@stg&n Ufad fiteré@fnto the

use yst (36.63 grans)
reh&oﬂﬁt@mw:mskﬁm gﬂﬁrﬁzﬂﬁgﬂﬂaﬂﬁé&a@% ocatalystpwascprepared by pombining

213 etof 16D, §1 48506t of R R 00 BROAGEETCb5E
gr a”’ﬁ@@gé %eﬁ 6P§l}"‘§5 ?ﬁhﬁ Mﬂz@%32@§%@3 G@aeyst (3166 grams)
gas I nc e

gas, 0.18 | es of
why chiapgrelrto. thie Rctgr. e Gén@hlﬁgmmrddmphllded aengenpeirrude feed, 0.04

g%%fégﬁn%ﬁﬁ%ﬁ A BEFhE PR al DR Bp g Geedl 140050985 300-500
éﬁ%@foeﬁaﬁs b RicREUGH varAdHRbebincdDE.042 peensfadifod, and 0.56 -

hcl uded m xt ure of hydrocarbons wth a boili ng
gnamsgﬁreshhlewe’dﬁgtmtyaﬁtbe@udﬂ'f@ st bn of the mixture

h b C
:Mnf: I Gggt&gtl ﬁéﬂg%ﬁ%%%fl% t A t%#ﬁ L qu I’lg?ﬁ}eggi%:g é?%%) ns, 0.018
Kiebghwatogthdokantse ﬁrodih@ed} péXgraml (ﬁ'%'ulfe fed, 095egrads 0Btotal

nmol e% of neta-xylene, and 0.060 nol e% of para-xyl ene
prodoetoand:d.041 glams of 6akdunds with a boiling points bel ow

é:tg e?{“%ﬁﬂ"% Pr %dll{cmg% &dﬁég%? graé&’ 5@%‘&& ggoec%ﬁé gt‘}g%ams of crude product

akd §9%8) gxydﬁkh ﬁﬂb}bﬁtglaé 'Ymd Otaﬁ gm/mileﬁted functhinckedy pcxcm@lp of gas,
wei ghe and then anal yz T on

O Gasholes S6hordzasse, D A4 BRIAFOL bR isnets, B DB piplesprs and CrCe

h%cg'ég%b ?ﬂ&et&mg%% ﬁ)ﬁ?@f{lﬂ[ﬁs ’I(h%'?)alaﬂFé @Ptﬁ@ g8 wésméth¥ne, air, carbon

ori gl na
AT T THTION
catalyst I nclugae rqans, oOf CcoKe,, an . r.a -
of  sibbe grade grasugt wes Toine §eambiftioR ot g diaflhHphy and
¥fbBns with a boili
o ekl e RIS A8 008 o agRiogons i boling
rdnge beweben 004588 °Gr Aile tbtalliquicd pfoduct, mnc@ne greéudﬁd&ro%cgr@nns ethyl

bgrgz%gg at mgrrl]éjcychc %ﬁg compound with a boiling point of 136.2 °C at 0.101 MPa) per

gram of mixture. This product was not detected in the crude feed.
The used catalyst (“first used catalyst”) was removed from the reactor, weighed,

and then analyzed. The first used catalyst had an increase in weight from 31.6 grams to a
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25 grans of coke was collected. A portion of the coke
was attributed to coke formation in the addition

Wﬁ@ﬁ& sl4e to overheating the addition vessel gPES004/042218
grarrs of the 133 grams of crude feed

tétéﬁ‘%lgﬁf b€ sY Qx?llfc?e%ge of TewitR! Bse® bR thecheight of the original

i nc ramof total product, 0.86 grans of

Iﬁﬂm&mmcw n@talyst)zihg Fastwisest catalyist drclvdes . bheransied

sitiPhged 60 srmaBE SR Fofle 8RR AR ARE gy Pt of

K@@R&td&@o@y&r@mrma@ calilgstbal ance of the gas

was net hane, air, carbon nonoxide, hydrogen sul fid

and afkc&hmnal pnde deeddfl 527 b geams) @@S@pmactvﬂ émhrtb@i first uséd catalyst

T R S AR oo

prddiictiRludell ped ghei b el t,@lgitgrmhb!bfﬁd‘j)ulﬂewdupr&fuc\/‘m 058
2005/ 066308 P /U82004/ 42218 149 C incl yded

gprenebadditionabeckenand GLT eoms of gan1The gardnei , pér mole of gas, 0.18
2 I -
IR o PR s MR o orl
hy@ioeaibons: dTH&babafoGroé tlh:yga@@#d&'&ietﬂ'm nitreden; abmle st and traces of
("third used, cat al was renoved fromthe reactor,
eﬁﬂ?@ﬁfé@m psodueti (1% eﬁm&?}al yzed. The third used catal yst

had ﬁl{‘h oc?&cgeg;?régudt ﬁhc\ﬁﬁie? Rmixi@eof ﬁycﬁé?ﬁ’bm a b@llﬁlgtrﬁﬁge

wei g granms (an | ncrease o base
bbfvmewdloglfﬁ?; 861, tThe portiay ofthe m@mmﬁmacb@ﬂn@srmadmnbuuon below

R L R R A —

o| ozﬁhuré%' of @fleng 203 pblesdgF Iﬂefan;?;herreahﬁ&o 068 nﬁ:@e% @F pifa-xylene

carbon, 0.028 grans of hydrogen,

()

0. 0025 of
: (mmygmlxcmm@mn@namdswhabo@mgmmts telow A48/ Gnaé Odﬂl MPa) These

ni en ium 0.0007 grans of
Ch“?gﬁq”efe@ob%%%‘gﬁa Sfmf c{jand 0. 00025 grans of
chl orpia;sed Eﬁab&%“&&bﬁd‘ﬁ@d%ﬁb@t QiR remb Vel Borh Iﬂ(ib"\reactor weighed,

metal s such as chrom um_ titanjumand zirconium

atid thensnabyzed The saeprd usedeptalyst baskan instepsain Wf‘d&l'&/fa}m 36.63 grams

L Bhaf s PR oS
RigttI RLC bh@@@/()sﬁfl% demalyst)l STleesebond iised mata@stmdlddyd 0.32 grams

contact of a crude feed wth a hydrogen source in,th
of cake Bad 08K graes phatiysrand 064 gramgpsy gram ofseond ysad catalyst.

prody &%@&gﬁﬁ&uﬁe@& ?{)4 g;aﬂ{sg'm b&aaaeaﬁ%ﬁcﬂtm@gecbﬁ@?gegﬁgtalyst

100 t e rmnoc aromati1 cs content o
(44.84 grdnes) do prodacd) @ei gragl df&lmgie feed, 404 ighams of totaé produdtsad 0.114

ggagaggécékgew&{qg%ﬁgq t he r a digars?aglgtg;g eagéj %lg:y 1%;%'11gtion in the
a\ﬁﬁ%ﬁm\%g%gl @uestto%fgﬂa'é lzﬁ&éhﬁ %ssglhs@xﬁe ltﬂ'ﬂel §r‘éﬁl‘s %9 ﬁle 133 grams
coke yi e

d was based on the wei ght~ of
ofbunﬂeféﬁbtdansfemeﬂhﬁvacsucbrfdedd devi ation of 2.7% and

t he era ight .yteld of ga us cra

hydr o thaherodu Motdde per g o] TRl Hrﬂéu"%ﬁ?@ gramsof cride product
25804251 ﬁﬂ% oi"h)fcﬂo&ﬂ%r?%h@arlﬂe Gl Bk R udRld, ?er‘lﬁc%b OFE% 0. 18 moles

compar |ve andard deV| ation of both qui d
o hyidmoges, MR mabs bﬁcarhm dibkidd, andi &03 mioteswefi iCa’rCstHYérocarbons The
balance of the gas was methane, air, carbon monoxide, hydrogen sulfide, and a small trace
of evaporated oil.

The crude product included a mixture of hydrocarbons with a boiling range

between 100-538 °C. The portion of the mixture with a boiling range distribution below
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25 tenperature controller of the feed vessel failed,
overheating the crude feed in the addition vessel.

W EQOG% g there is no apparent significant delgtfubRufFo42218
ect of even the |arge amounts of coke tested here

149WGlh@1uasdl pét W&fﬂy‘dﬂadﬁﬂhﬁ'ﬂiﬁ&m&%’%e ratl 3 fﬁ‘bb&eﬁé 0.027

oelnstototal was 0. 19
gmm@of oluepes Q)%? geas\wd setpxylenaiaad H(P0grame of paraylene,

nt er nal of the C4 hydrocarbons was 0.61.
d‘”’*ﬁ'@f&ﬁ“é’&l’ E?tcf(gM‘sool efins ratio was 6.34. This
r at i Thewasd §atﬁﬁr§ta(l‘7ﬂmﬂ| usyd batglyer™) Wagrenhdved Fropslthetresbtor, weighed,

t her nod namc cis/trans olefins ratio of 0.68. TF}

ang thesang|yaed.nThe ﬂwidmsed paiplysh hediangdnergasedn weight fomedst.84 grams to

o (45 HREAY BPSR s8Rtk AR inclllse of 1 b Bkl R gl Briginal

KAO0:RBHT0,C5C07 sataBist) 0 Detailed Rfnentdl anilysis bﬁfhbrtmm uiea catalyst
WD 2005/ 066308 PCT/ US2004/.042218 olefins ratio
wag perfornped. sThethird uspdscaialysing! u@%aewémm additioey matter, 0.90

RS EMIED By ORISR, 00844 Bt Bl B g o

sulfxmi)a]lfi igtgnSofmieropere @.00i1 8 Igraans cblymna@;am 8A00T grams dfhckel,
sence J‘ t he K Rb2C0 2 Cat al y t. The 5
@53 of iomy apé&?ﬁ%ﬁ mﬁ&ﬁf@% ey bejag other

tra%%ﬁﬁﬁhﬁ@ﬁsbv%h@é%ﬁfﬂn‘ﬁu& u?al&ﬁﬁi%ndﬁ?ﬁ! n?g 'CfUde feed,

ane st eam wer & conti nuo d to the
r eacdAsodemditstrated viethi Déxairgde] coke, stulfer, andiot metalgadeposited on and/or in

IR O —
eaélpnhb‘ Brddes&d BY conphc® 3Tk WARle FEUAWitk! %?Hﬁb gBRbRir&sinahe presence of

/mn'to the Teactor. 10 The inorganic salt catalyst
-thmrganmlt@dtabsst cwrnﬂmgr@uctilagramwclmmmah@cozﬂeni at least

108’ f Roz C%E %@ aﬁ'og?a%cg W?gtggfég é%?g’ g%e% Iir? a bmhng range

‘dlﬁhmtg@,q,etmthgoceactor A crude feed (blturren
LI oydm nster, Canada) having an AP| vity of 9. 4

sul fher thegheasruns theavoragg crude nspdust yie (ba nethe seeight gf the
crﬁ%%@d‘}%a%fw% &49’/ stallfdrd gjlreéiﬁhf?fi ggé %/c f}lﬁadﬁre;fg% LokdBiR1d was

I‘A-tThe 'addit1 on vesse
7.3t (baseden thoweightiofithé yrude fesdy,dvith o standdré devidiin of 2. 7%, and

R e g G DR B PR TR T AT aSPROnE a8 A6 (fsed on the
9 f
weiift o e cHRud ) WANS YBhdark U8 abef ol B86rcl e colnfpafitvelydarge
standatlaletatdoniof boﬁlﬂﬂlumbamil opke wat daetcethe tizightridl) in mhinhrthe
reactor te f 45 Cont.act.i ng of . "
oA RN o e aetebjalad. cvpEest iy oruds e ioghe addition
velsal. allivdi’lrs%d?{é{’e is/nB a@g tes@ﬁ‘ﬁéﬁt Hf.letteﬁﬁusf araee of eﬁc'ﬂ%he large

reactor effluent por ) .~ A tot of 1640 grans of
anoungeficekatested hpreanahe ectlvuivelf tiee ¢atalyst.systerom a

. RSSOy BB BB R g v

0.£ 0K Nftia SAEAM Bfin@Fiad Sleﬁﬁﬁhﬂb%é‘@ﬁhﬂrd&o&dﬁﬁoﬂs%t%1 The C,
From contact of the crude feed wt

cisftrans olefins ratio was 6.34. This ratio was substantlally higher than the predicted

thermodynamic C4 cis/trans olefins ratio of 0.68. The alpha olefins to internal olefins ratio
of the Cs hydrocarbons was 0.92. This ratio was greater than the predicted
thermodynamic Cs alpha olefins to Cs internal olefins ratio 0f 0.194. The Cs cis/trans
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the nethane in the presence of the K2C03/ Rb2C03/ Cs2CO3
catal yst, 0.93 grans of total product per gram of

w&Eéb@ﬁstﬁ@d was produced. The total product ingcgasdeos/nsa2218
per gram of total product, 0.03 granms of gas and 0.97

oREAIEtIB wda USK PhiQ UM waSgrehteiag tHejRedioRd TherRfodynamic Cs
nmet hane and water used in the reaction. 30 The gas
crs/rhl@hwdbﬂns@locgfrﬂa?n of gas, 0.014 grarrs of hydrogen

N.
xample c i o) ST R ol L4
Hyd %n@od?@@npﬂﬁmm&%fmgﬁegw %gm;_r@a@%g NMthe
(0] yarogen Ssu e ener at e It may e estinate
appasatus and rsmtrqmrpr@eﬁdmwer@fthq W@lec&slﬂ;écnhsédn wxampled; ¢geppt that the

oo Hbay¥ngis of s 90R BB8AAGSE T KSROVURAZHH teyel of fed in

theaedvist WwhsQuofiore@nsingh @Haﬂgeci!n weighe ofrihle deact@t IMethéne gas was
car bon nonoxi de to c%r bon di oxi de was 0.4. The C2-C5

ccmt@lpg mstared alod mg)etp ;gﬁg:tg; mgpmrogghguouglyggetered at 6

conpounds, 0.32 grans of C3 conpounds,
g%:@g@tgh% Frég%rf C4 conpounds, and 0.10 grams 5 of C5

conpThe ikrgabliesaleiagiiyst mas iprepafeditymoptiniag @ 720grams of K,COs, 32.2

SFoE G0 i DS GRS DU AE: (19 KU BDTEC N a0 cialyst (59.8
con%oungﬁﬁﬁ@é){oethe hydipcar bons was 0.189. The C4

ad, per gram of C4 conpounds, a butadiene
cont andrudsf fedd ()ﬁiﬁnmaﬁ:k)ydmmrgﬁanada) having amwlhgra@ty of 9.4,a

fi to. ] | CA f
s cbiant of (i Biebm et St Srd A TesttBE aicetor 4] T, per gram of
crid® $eed 1 Qad Rt dlPinahé AAdEGTRsSel 20 156 PON The AbESinIneH was

conti nuous processing of a relatively high sulfur

' cantimteusip ewtared fromiibe sddition sesarhat i 0.5rg/mirstoghe seagtos irppn attempt to

T e

iﬂ‘sﬁfﬁcieh@mafnhaﬁwﬁleveﬁxanple 27: Contact of a Crude
Feed with a dro en Source in the Pr esence of a

choéhmm ec&@ Was condpgied il thereatal &ﬁﬁ&%@%ﬁge

g BT e PR A "GO ol Rl grtoed with

ﬂﬁ&fa&ﬂw rodéeda ﬂitﬂl}ﬁddlmaﬁn dligegesplé in thedome af-the reactor effluent

t ot al 2550 granms of crude feed was processed over
V%Poﬁburs From a di fference [ n initial catalyst weight
and r Mr&th

PSR P68 Pty T S A e ] AR

dimmc E‘tDnﬁﬁaltchﬁlysewgight mfd mhdueicalaigstfmmdme Afeigitt,aﬂ OEﬁ grams of

Sgga%ﬁ%{%rgg%{x & Ao B Etactihe FHe Gonteof She G foed with
aridifg resé?)cg Af gfem@mbz@@/@%()gcﬁﬁ [ 8198 g?ims of total

cru e pro exclu t he anmount ahe and
pmﬂuetrpengfmh oflcrutldn feed evmsq:mﬂucedr h’ﬂzegmrml prostugtiidludeds per gram of

3 st oA A5 BT LIRS b e Bl BiLfg The amount of

nﬁﬂéﬁegﬁ@%te%f;é?yﬁrtg@l%ﬁctﬁﬂ f' de, and 0.65 grams of

non- condensab rocar bons. From the anount of
hydr Fbe gasintivided per gram of gas, 0.014 grams of hydrogen, 0.018 grams of

carbon monoxide, 0.08 grams of carbon dioxide, 0.13 grams of hydrogen sulfide, and 0.68

grams of non-condensable hydrocarbons. From the amount of hydrogen sulfide generated,
it may be estimated that the sulfur content of the crude feed was reduced by 18 wi%. As
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produced, it may be estimated that the sul fur content
of the crude feed was reduced by 14 w% based on the

o YRsahkof the crude feed. As shown in this exeimkgos /042218
W ﬁﬁ(fgogen carbon nonoxi de, and carbon di oxi de were

shofVndf 16§ exanl e, Kydiréden’ éfh‘b&h ﬁfonéﬂﬂ@ QiRd FRION dikXkidOwaeR produced.

car bon di oxi de was 0. - C6 hydr ocar bons
The mlamm ofﬁerbogmmmdmnwonﬁmmW%% 0. 44 grans

or HE G CERTR R ot e d Tn Bt Pt RERRHRRS 0 80 B of

condptRin®&; i0HY gréudk iof ogi:om;:@umﬁp@ 36 grants of-Qresdingprands) ah@e 10 grams
non- condensabl e é‘dr ocarbons was 0.25. The weig '
of Gxeamposnds. sEhesweightratia of isgrreataae toynpratapp inghe R condensable

ST DT AT e——
hydﬂéca%ns GER 100139 ﬂhe@@ﬁ@éluﬁﬁwhadppé}@amaf . cﬁﬁipogndscra butadlene

Thi | d trat t d
coniqRt 550 005 WA 1y "B TR A1 NI AR EAS8 A 504 e RS was 0.75.
5
A gl ol A5t ‘s‘%‘%ﬁ&?ﬂﬁ%?*ﬁ?“%éhﬁt e activi ty
of Theddtair Epeamisle 24 |demoasteitgssthat cantinygus qusbmg of airhdatively
hig SR el VR AP G BiROHeRSo05 P cipat ifpinish the

actﬁit? %th% 1%rg 8 salk Eé/lﬁﬁ&ﬂ, & Wobihced @RMAHRRhCtIsRithE1O F&t

e art view of this description.

tran%pmmatmnngly, this description is to be construed as
I

K,© G Gﬂ‘iﬁ bﬂ'ﬁ’:ﬁl"t‘bﬁé‘ Tlid apﬁratﬁ#hnﬂ&e&d‘ﬂﬂﬁﬁﬁéd&ﬂdre was

e Tnventi on shown and descri bed

perfoemed ns1ag eomd;tlb@ astder@ibeddn Exampledd. diheabdt ek Qs/C2CO3
ca&%yﬁgg{lg 3 an Dlr | a!? ?cbgg)f‘%& orS %bt?)ttdl to? 5? %r%nr to? %ﬁﬁle feed was

erein, par 0CES

prob@&¥edSver G\Ifbﬁfse (I“ramch di¢fefentdrinf 1ﬁiiiav Esftslystaﬁelglliteand rrarsadue/ cmtalyst
may be utilized |ndependently all, as wou

mixips gt 014 Beamsaficoke perEra of Geids Keedrerisine gy fhegeaqier. based
on ﬁn)%%e %ﬁ‘t tcﬂ’h&e %E& Czﬁ 1Bt 8F0.89 g,fa!ﬁ?s dﬁé{%ﬂ fodliet @fbﬁ?&f crude

ement s, descri bed herein W't hout
feed &8 pfddngcd r’nm ﬂotae pEiuct mcladeﬂ geopgremodf totabprodnate .04 cgrams of

as .described_in the . oIIo | ai s 8
gas,@nﬁ@t%oﬁwas obFada BraCh F¥G B@gﬁ a{fa’gﬂm%ﬂ{l) ﬁﬁaﬂaaﬁ Wetef used in
ﬁﬁtl ng a crude feed with one or nore hydrocarbons
|n the presence of an inorganic salt catalyst and
wat Ehe gas includesh peri gramt afigas, (602 1r gras pikydrogdn 041 8 @ponpt

react i essure.in th et ween..0..1 and
mopHid Ogag TS BF pATbon GeHePat & S T YiEheh Syifide, end
0.6§r gﬂz@m%oﬁ@%&&mﬁl@ ®ydrocarbons. From the amount of hydrogen sulfide
produced, it may be estimated that the sulfur content of the crude feed was reduced by 14

wi%, based on the weight of the crude feed. As shown in this example, hydrogen, carbon
monoxide, and carbon dioxide were produced. The molar ratio of carbon monoxide to
carbon dioxide was 0.6.

The C»-Cs hydrocarbons included, per gram of C;-Cg hydrocarbons, 0.44 grams of
C; compounds, 0.31 grams of C; 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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. invention as described in the following claims. ;

hydr ocar bons havi ng carbon nunbers in a range from1l
to 6, the crude feed has a residue content of at

Wdﬁ@@%}% grarrs of residue per gram of crudepéf@gzommuns
e Inorganic salt catalyst exhibits an emtted

nofiadnddishles hiv@ocabodwed.1 §.eThe Gasompounds ehaags fgetng of C4
range between 50 C and 500 C, as determ ne

compapsisat bitagiepe pentent abOMI&&F-TAP) ; and  pr od uci ng

h d T L. aims: .
whe Qi hatie Gnonkiey Bt bedied pldtelfy LAME b lijely high sulfr
cruridrfest €2350 @amanﬂemdé fezd) ﬂsu&xcbheﬁsanmmtal;sﬁ (5@ Igeanas) in the presence

r.opane,. but.ape, a m . xt ur

of e Dol GG AN BG CEIBFTHBHC St eAtay el yocigced a orude
rises steam 4. The nethod as

p“m’gu e %eﬁ&éﬁ%?ftai alms 1-3, wherein the nethod

f ur Fuethecmoglificationsand ragemkevdmdlnqmmantg af vaniousraspeptssof the

. Sstr.eam, n upstr The od, as. ..

imgeplipmBil b SERRER 0 Eioqt MDA i the i i Ve SR leptipgion.

AdeHIdiAMEY, (RRHRE nY$to ¥ doRSniBAtHs G rafidé oy anl s ﬂﬁ‘%e purpose

stream’in a syrngas process. 6. The nethod as clai med
ofrtaachmg thufse skidiedn thea;t th gensiral mamer ofmarmying entdhd invention. It is

to gat & %‘g%n‘gﬁlg s?rc%ecge H}vglgtﬁ e kal | %&%ed herein are to be
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CLAIMS

1. A method of producing hydrogen gas, comprising:
contacting a crude feed with one or more hydrocarbons

in the presence of an inorganic salt catalyst and water at

a reaction temperature between 200 an 800 °C, a reaction

pressure in the range between 0.1 and 20 MPa, and a gas to

crude feed ratio in the range from 1-16,000 Nm3/m3, the
hydrocarbons having carbon numbers in a range from 1 toc 6,
the crude feed has a residue content of at least 0.2 grams
of residue per gram of crude feed, and the inorganic salt
catalyst exhibits an emitted gas inflection of an emitted
gas in a temperature range between 50 °C and 500 °C, as
determined by Temporal Analysis of Products (TAP); and
producing hydrogen gas.
2. The method as claimed in claim 1, wherein the
hydrocarbons having one or more carbon numbers in a range
from 1 to 6 comprise methane, ethane, propane, butane,
naphtha, or mixtures thereof.
2. The method as claimed in claims 1 or 2, wherein the
water comprises steam.
4. The method as claimed in any of claims 1-3, wherein the
method further comprises using the hydrogen gas or the gas
stream in an upstream pProcess.
5. The method as claimed in any of claims 1-4, wherein the
method further comprises using the hydrogen gas or the gas
stream in a syngas process.
6. The method as claimed in any of claims 1-5, wherein the
inorganic salt catalyst comprises one or more alkali metal
carbonates, one or more alkaline-earth metal carbonates,or
mixtures thereof.
7. The method as claimed in claim 6, wherein the one or

more alkali metals are sodium, potassium, rubidium, cesium,
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or mixtures thereof and/or the one or more alkaline-earth

metals are calcium, magnesium, or mixtures thereof.




