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WD 2005/ 063936 PCT/ US2004/ 042654 SYSTEMS AND METHODS
OF PRODUCI NG A CRUDE PRODUCT FIELD OF | NVENTION 5 The
“ﬁ%ﬁﬁ%ﬁé‘” ventl on generally relates to systens and

or treating crude feed, and to conpoBfTiU§AY4/042654
that are produced, for exanple, using such systens and
meth r en d ' :
ner oo PSCARY At AD on YRONEIENNG 4 CXiRE EhgpucT

of a crude feed that has a residue content of at |east
ue per gramof crude feed to a

crud [ t and
0. mifh%ﬁ’%éﬁt‘m%hﬁfo%@ ortly BtatblS st i adthods ol it orude
fedeanidniproovedsitione hapae ipsatuctd fbhetamne usfieQeh bysesnPind
cr ﬁ’g) feed. DESCRI PTI ON OF RELATED ART Crudes t hat
HﬁgtPés rg Pards sy edimEEs Seespibed harsin fedate tosystems and methods

fcﬂlcbﬁ%rglgg oL WHRR £t thQ 125 % ;}Pﬁgﬁé %ﬂt%(nt of 3 RRS rOf:f;%%t F?lo);f residue

processed using conven I'es, are
pargramfodfiortd feed s (rdispddactithgdsl (2) rauﬂlaid mixture at 25 °C and 0.101

NB sad &S#m?ed crudes often contain reI atively high
ey eﬁreorestrer%? © {rapEpved eoraparispa i the same

gﬂﬁggeﬂﬁ,r e(Fransport and/ or process using
conventr ona cilities H gh residue crudes may be
IﬂNﬁ) DaARTes to convert the crude to

Cypi Ca4S i At e grionotidatiagle Pperie ik ek o e orudes to
bEELABORRAIS teBSForlIS G Bc b RinAGHy Rt Gl 85118 46 ESmmonty

During processing, water renova romt
refireaddo as ddisadvantaged omdes”ude i xt ur es may be difficult

et DR Res 3ies RER ey BABY Y AICIovelh heidue, Such crudes

tepd @S SiffichlOind WiBe RGN odRIESrE MM /b, Sonventi _
consr stent quaﬁ?tl es of hydr ogen Zgbgeng?ggl ymﬁeélegnalfacmnes

High rggideqicruges mpy be treatpd ptthigln teaperatieed t6 cca:gmrths crude to coke.

B L I —.

prodwel lesssvisdaas crides aid/areridd misduiey IDRGAE 9&&&@%&%110%1

may, be needed to inhibit unsaturated fragnments from
frorg thg logs viskaus cryder sad/ar ¢ryde mixturespoayheodifitailtusiigronventional
mERstly to transport to treatnment facilities. 30 Coke

may form and/ or deposit on catal yst surfaces at a

r api Hisadwantaped cnglepmag asdndichydes %ﬂl defidicath66hbdrsd 9¥hen

It rtagg?g ostly to regenerate the catalytic activity
priggesgin V@@Bﬁn ?ﬁﬂl%ﬂlﬁ‘é}i‘)é%r BYs, coRmstent qyhutitesnd badiogen
genSRfly deEd fbgaer gfa?t?du%llm iBred! eﬁﬁ r%%]ﬁpny% from cracking

activity of t yst ~an r cause e ca

prolesssasiaoe pttoelucdﬂ Sayliragenatien datingigocessing] Wﬁidhd?pi@ﬂl}dhﬁolves the
0 that contribute to the total 35 acid

usf GpRAc %%68‘11 tionfatalyshauay benecder sumihit unsebraled fagments

froth tf&nﬁné ebied. I Fdrdgdd 19 Rodily to produce and/or costly to transport to treatment

facilities.

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

Disadvantaged crudes may include acidic components that contribute to the total
acid number (“TAN”) of the crude feed. Disadvantaged crudes with a relatively high
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WO 2005/ 063936 PCTI US2004/ 042654 TAN may contri bute
to corrosion of nmetal conponents during transporting

ocessing of the disadvantaged crudes,
@mg%g?”?# acidic conponents from disadvant aggngszoo4/042654

RSBSOS el ool aq e aasioi m

progessing obtherdisidvhstagedetddss Rm;pvlaboﬂmuﬂc pmmponents from
transportation equi pprent 5. apd/ or, processj.n . .
P TR B BB Ive Shrpisel b Rey et din Epmpospfayith various
babdlY U ¥ERatey/ 95&5&1&?%15%?%&% ma} Be LiE8ESin tial§pd#@foR bquipment
corrosion-résistant netal in existing equi prent nm
andftr pleeshisg e@.hpmentAﬁtmehse ofmrmsd)rt-msnstmt wictal ofien by
vol ve additio orr03|on1 .
s oAt SHRede A DRse Begisp oF SPrORISROI BRG =t i) Ghisting equipment
m&y Q&%ﬁeﬁgaﬂ% %Bgthefjfn%ﬁﬂ)‘dwmgc&fd&ﬂﬁﬁma fifoleedaition of

corrosion In tors may negatively affect equipnment
coti®sion dhibitorp to dissdvantaged cndesbefnnt/ tansponting and/or progessing of the

t d f t h Di sadv
iR et BF SOy B e B eSO A g cauipment
us6@ B AELAS MSerudéLindfor P falitb LB lucty AL HroR TR Sdes.
iron. During processing of such crudes, netal

contRisadvantaged amdesmay sopisinglativelyhighhameents efigtah eentaminants,

R S5y Ao 858 Bisn bR FpblontS,

cod@eihgifs, iaBdiol @oﬁaﬁo&(&s' o‘f'nidtal%nﬁaﬁﬁnaﬁﬁd aySdeposit on a surface of the

Di sadvanta ed crudes often include organically bound,

catpdyss pbﬁmeomi wlumees»t‘ shetatalysts Snehideposits mal cause@ decline in the

% an| cally bound heteroatons may, in sone
acg §ﬁ% ﬁ’gt ave an adverse effect on catal ysts.

Al kabisadihtiged ahidss afiel Diclude badanivalie doturl hate®htossl (for example,
have been used in processes for desul finization of
subs jopyigen. M BErogeRk dligaricibnbound hetseatoms E‘P"Wn mgEhe situations,

hallé %%&ﬁe{i‘éez acf Bn %Eé egﬁﬂkal{ Rﬁ%ﬁ’b‘ﬁ 'a‘ﬂH/o? ine-earth metal salts

I NSO e sludge, ion I ci ency,
haive beat nsed improvedsss ﬁmdeaﬂﬁmzm&e@ﬁmemﬂhe ’§hd:st= pmdesses tend to result

mggélt erge uaftio!g: ; %&r}yg;ﬂdﬁqu%,qf antl rgo etallization
efﬁ%lgﬁcﬁg ﬁgﬁ‘lghg{l of E?Js@éﬁ'tl aﬁ*&lﬁé b%l Elgﬁﬁﬁ@e uﬁﬁ%&'ﬂ%ﬂ %f Iarge

'uent to nt age es to | ower

II quaetiitigstofaydrogen gad, andiop miamtely lnghﬂllydmm prgssuges. he 25

di sggvant aged erties.  Addi i |l uent owever, ..

Gl profsspbed BSbio e e Riaitd af Piage Dtk R A itpent to
di@aws&ﬁ%éal&u&é& th IGw&QRs Svetht PhrbdRVE caMBbMntd SERRRE to the

costs To handl e the disadvantaged crudes. Addition of

dlsudwwmgedtproperdcs afldding d@eentdmmemnemhy insnaases costs of treating

P Tt R0 e 1095 58 e S St e e
dlﬁd%ﬂ’fhgéd dthdes, %&ﬁﬂoﬁ@ﬁdﬂu@m t%Qt d??aﬂﬁrﬁitﬂgéﬂ @hdé¥inay, in some
3,948 9 to King et al , 620 to Fukui et al.

sﬂaatgm, dmeasgstahd@pfwh@mdm 3 960, 708 to M Col | um

o st BateatNog 3136153) rc‘g]'%%{es a3 88,747 iy 6P 3,847,797 to

Padiefnak.e980; 3 948‘E593t1)YKﬁ1tg ehbly3 95’@920 e FukiuDet JK5 3. 968,706 to
al.: 4, 665 261 to Mazurek: 064, 523 to Kretschmar

MgColiurg et gls 31969, 708 tON@%ll}mrﬁ? algth,149,52840 Bagdshi ctia; 4 127 470 to
BATE §1. 8t 21242850 %0 kNG R 4,857,880 to BEHaY et ; B M6 to

Krasuk et al.; 4,665,261 to Mazurek; 5,064,523 to Kretschmar et al.; 5,166,118 to
Kretschmar et al.; 5,288,681 to Gatsis; 6,547,957 to Sudhakar et al.; and U.S, Patent
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2 WO 2005/ 063936 PCT/ US2004/ 042654 Application
Publ i cati on Nos. 20030000867 to Reynol ds and

ﬁ%ﬁ%&é?%l? to Rendi na, describe various procféf'/%gzommusm

ens used to treat crudes. The process,

Aﬁﬁéﬂaﬁ@ﬁ’ Puﬂ%ﬁ%ﬁoﬁ Kod! FRI3B06ERET tb ReGndIAs AXREZFDIDRIFINTI0 Rendina,

wever, e limted applicability because of many
deséribeenrions processes pndiystems used to ieat brusllesy Ehe processssirsfems, and

i.sadvant.aged crude eperal | y hav.e .undesi.r abl.e
oot PRbet i et pRfroRe RS Prhah§ i e Rli{ BN peoange of many
oﬁtﬁé‘%%ﬂt‘&)éal&ﬁotﬂ%&@éﬁoﬁﬁ%wm, and/or a tendency to
consune relatively large anounts of hydrogen during

t r ealnrswn, Hisadyandaged ooiwics gensralyphayp apdesergble preparties (for example,

ol o OB B S e BRI & e
reHE By AR Bfoui G B drRER inGkl ritnBa).t Other BHdebirable properties
propérties tend to 10 cause Er obl ens in_conventi onal

include sadativelst high amegntsrofon rcompenents (fexexample.yeletyely high

AN HOATE RA oy 8L AT R Bl bl ol R GRRes end o
calibepioBRAs.in Eokentibhfl tenkforftish gid/bt Redtinesicfasidities; ivdldding

. technical need for _inproved systens, nethaods, and/or
inergpsedporresipn, decraagast estalyist dife, procsss plngsigsrnd/ardacreassd gsage of

ol e R0 Wb T, BB S0 At Bl oS S tcstmion mocd for

infhesvdd sysiemb ah ethodg anéloatitylyste fatconvasioysif disadeamtaged crudes into

oo

- methods for _contagting a crude . feed with one or nore

crada progusts with nsersatiesthat aremere desyablst conprising a
SWR@%;% WE@ o™ enbodi nents,

5 nti ons descri bed herein also
genenstntions destribed hereimgensiallyvelstetth aystéms endimettods for contacting

i ti, f t th i 0 Such . .
2 GBS e it (e o P8 COB A TR ACh  1oidl Rl pempiging g grude

'prang.tséﬂh ggé, Oig SSRE ERBHARG, Ron-cditfenkNER S TvedtiBKs &2riBed herein

preparing a crude product, conprising _
alsogrnecllynglate to covhpositions thit leva nbyelcogbinations oEcamparieats therein.

S BhSEREF CBRA o] 815 K o B Bt v

CONPTASASerRionPravided a meMdH ?{r']éggﬁ? Fefkide prdduc Tokpeising

is
i nvention al so provides a met ho produci ng a crude
coptasting & crudeifesd with g hydwgen sereaia the pregencefof ene af meregcatalysts to

RO WU RETN Y SR Y TN AT —

confnifif K4Be,p¥,Qduct , wherein the crude product is a
liquid mxture at 25 C and 0.101 MPa, at |east one of

t he Betiavention alsomrpvidphymsthedof produeingta apds proguctneqraprising:

| f.i and. A\ i
oo B iy R R B O a8 48 BBty o
pro@ed.a taf] pridectthaktcliagesARd dlulie brsicl)Sderein gietbrude productis a
.controlling _contacting conditions such that the c¢rude
Wb BT M S5 26 G010 MBagH leee ane of diacaialssts geTRRRERE one or
mSfBo ARl oy 6 B HEN 38l B0 org Bt w02
grinap bf fesidna pergrancefaomedefisahas determined g ASTM . Method D5307; and

controlling contacting conditions such that the crude product has at most 0.05 grams of

coke per gram of crude product, the crude product has at least 0.001 grams of naphtha per

gram of crude product, and the naphtha has an octane number of at least 70.
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3 WO 2005/ 063936 PCT/ US2004/ 042654 The invention al so
provi des a nmethod of preparing a crude product,

[Sing: contacting a crude feed with a hydrogen
'@O%%é&?% the presence of one or nore catal ysth'?ly820041042654
bro i ding h BRde! comprising:

pro rern“the crude product 1s a |iqui
cofiiasting £cride FedGvithna hPdrb@dn $dRace intthé presence 0é oné ox mere catalysts to

praGiosiaae] PRAUHIN (RS IR EdUGS RCRLT e Bt s 2

i ' I Lt o Bie CHEAVRLOboRpH
il x4ty Cama 10T, IR 7t QUMK cne

maeritangitibn nypta oulfides, iand theorrdde feod baving la redidue qoméent pliatdeast 0.2

erfig 64 6056 BPLarat ot cardsrends 28 dprmied Y AR TR MeBy B5307; and
cogﬁéﬁh cBdctiht cofditinlBhdiOtlalihd BRide pRAIuCEEREMTRS hé{\’)iséi%, the

reézing point at a tenperature of at nost 10 30 C,
kesosentehasing atdensb().2/Asams Moatouticopa aram of ketgsenss agidetermined by

C Vi t,most Q.05 ans_of .co
AShi MR RIRE kTR et iie STl B hBIb eyt most -
30@@%&&&%&&% ATV MdtBEEd D299E)ahd kitdirudSprelad Habigat most 0.05
crude feed wth a hydrogen source in the presence of .

gramsobeokepeegmat of gradssproductpr oduce a total product that
i ncl ydes the crude pr,oduct rein the crude prqduct ..
|0 SRy aon St Suetip 07 bidieingg crhdk profict Gtprising:

coRRStity a bive G MSA ﬁy&&lﬁ&i $teinRE pREencBVF 8ne or more catalysts to
transition metal sultfides, and the crude feed having a,
rpguctlsa

prodise dietabpnotiectthad fincladdsdbs erude prodyctamhersin thecrlep

.gramof c e~f eed; controllin ontact.in -

iR 28 518 a0t MRS idpftorsr sl s Bhmpisipe omo or

méte %nﬁﬁéﬁ"ﬁnetm s&iides, lAR4 tiee didfeed havifg Bﬁ'@eﬁdﬁ‘d cofténb oflat least 0.2
wei ght ratio of atom cg&ifdrogen to atom c carbon

gr:gmp ofj repidue her gram cprdsdeed; apd controfling cantaging cendipigns such that
] M v T i i . .
3P MREC 1 a6, BB 8t ke o Wi U B Bt it  woighe

ratf® oPatomid g drogen b atinkid Gabos (HAE) ihekeicraié produblysirap gmst 1.75, as
source in the presence of one or nore catalysts to

deforpined dyLITYMeBed RZB0t hat i ncl udes the crude
pro . fte o
P iy ligh el AN A e RACE ifEanthed orud Btpluct, comprising:

conatiys tmde foredrwith o bydrogerosou?de inthepresare iof bnmonmbed catalysts to
sul fides, and the crude feed havinhg a,residue content .,

prefucg t@*éla@iogtb@tél}atw&v@esaﬁe frude Bipdu whawghgﬂsmq%m@ uct is a

. » e ..

ligh P 135 € T SAIPMPT PHIE Gehr e Eaalyddh Crforising one or

mors tiahsition meeal Seldides, andthe @add fedd having adesiduet qontdnt nfjat least 0.2
cont act.i.ng condi tions, such that the,cr C

TSRS o ORI Por IR Grodsiiogn 24 g spriied R AT MAHA.D3307, and o

A e U i

and sonteslling Contémingreauditivneshichdhatde emde preduphhasgiiotomic H/C ratio

t 07, th d duct Jhavi | east..0..001 .
ot Y PR e G R bt SaSl 8y R e
coRRRNS R nRAY (M AheOhia08 contBtdF 19 crade fe@dSds déformitd by ASTM

i nvention also provides a nethod of producing a crude
Methodi DS807,dbspmide progluct having at least 0.001 grams of naphtha per gram of

crude product, and the naphtha having an octane number of at least 70.

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

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

presence of one or nore catalysts, to 4 WO

2005/ 063936 PCT/ US2004/ 042654 produce a total
WORRPSA6dX6udes the crude product, wherein the ¥ &1532904"042654

oSSl oy A M o

qT bR Hhre QR 25 ahd ﬁllbfl MIPS at Eﬁﬁ dnB fbf cHelsdealjtecohpidsing one or

esl due content of | east O. ans of residue

maye sransifion methd stlfidds, aaé ﬂ?tﬁeﬂtl'léfﬂfrﬁeﬁ@ haﬂbﬁr resigprIcRBieRbef at feast 0.2

nd 5 contr cl
B e g A e ER R
coﬂtﬁ'&lﬁHG tontabtid Lebullitidn Sdchahatthe ofuds apdiubhast per sraphifioaude
havi ng an octane nunber of at least 70; at |east

praiued bt @aatrﬁotblf gtiamys of apehtha, fae naphiwdiymgpnganeymber of at least

70art3ﬁ%5% b@’l i k]ilﬁﬁ?%ﬁ%ﬂgeﬂr‘l%gée/ﬂﬁg&ea&)ﬂg‘?ﬁﬁfg ﬁa]g%lég@r{)sy{%g%f sene
halpi e [éaﬁﬁi@@ranﬁ‘ﬁf drirBaticsipes gran hﬁlverO@na, dsrdeterimingdiyi ASTM
at a te erature of at nmpst -30 10 C, as determ nefgaégost 30

ditheskgosene hpwng e ficcaing noint

“Copbid m&g%y BryPgia a4 o £33 ?Om&,%e%%%@"%éw gas pil

R, fHe Séast. @%rﬂﬁ@@ﬁar&ﬁlaﬁeﬁpdﬂl@amaSVGO as determined
det’er m ned b ESEFM Met hod D5307. The inventjon_ als
@ggmeg Aé)TMMethod

bydPdvethied 368/981 ansit atoshP 3 geamamotregidueias de

D gprlsmg 15 contacting a crude feed with a
%9 rogen source in the presence of one or nore
cat afheshentiof il frbvidesa inethiodiof ippotiuoitigal crade piodact, comprising:
catalyst to produce a_ total product that includes the

coptapkies peoWa feed Witk s dydrogem sQierid the Berserce;of 0ge Pf grecatalysts

W&e t@%“?éﬁ)’/]%aﬁlds“%}%@%t% io I’{E’?‘l"é 4 il W ﬁ%& gir%udes the

cridfe pr:aeu@,r wharei thé crmds ptodulntf mgtlﬂlm{tmhitumeﬁ 2gé€ and gnh()dfMPa, the
tota tranS| on net Su 1 e ca t e ruae
trapgigign peptal syl % ﬁfaﬂeg a iptelefiat Sﬁasfg‘f A nf o Mugre
tra%w %&ﬁ%eg %E of ¢t @alsiftth maal s@ﬁ&@édﬂ?&dﬂk)brude feed
an

d controlllng contactlng
haemgch tesidne contert af tleastifc gramscd remdubper grems oberude feed, as

A X T T (R T I e

crﬁdbeprbﬁéd € aGABt DS 7@'51115 BE coMeste gi'ﬁﬁdf crade pﬂﬁﬁl@f ghd et crude
by "ASTM Met hod D530 The |nvent| on al so provides a

prodtch bas ofesiriue dontenipizat orostiz0% of theesidueeententjof ghe crude feed, as

ontactin e f with a hydrogen source in the
o d mwgﬁ%W%dﬁ%?Cat alysts conprising a

t r anpid ih9éntiHRlaMo Frblidbdenediodl df produ@ing DeludepRduet &dmprising:
product that includes the crudmetgroduct wherein the

coutagting peodledeed with a|hwd|ltsw;dn AYUeqincthg prepenae of wge of mote catalysts

MPa., . the L ransi L I
ooty osiBi gt G ST ) bitoEE} Mol B9 idfndes e
criide Rodset] Wheteth He erude produitt isladiymid iixturesit 25 °Suinfliodd]1 MPa, the
catal yst, he crude feed having a nitrogen content of

tr@sltllogmta uifide agtedyss h ENGIT iatt@tg]g@'lefﬁ@ p. A@rgﬁ,s 6f oR¢ Pyaore transition
L e e ST

nifbgkn content of at least 0,001 grams of mtrogen per gram of crude feed, and the crude

feed having a residue content of at least 0.2 grams of residue per gram of crude feed; and
controlling contacting conditions such that the crude product has a nitrogen content of at

most 90% of the nitrogen content of the crude feed, and the crude product has a residue
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controlling contacting conditions such that the crude
product has a nitrogen content of at nost 90% of the

nitr%}gen content of the crude feed, and the crude
WOHS0as a resi due 5 WD 2005/ 063936 PCT/US2004/042654

cogtgt{ oﬁg 9%#1 ?(g’%,?o?gl?e {eﬁ%@ 951%&& Athd Galle R0 Wherbiitrogen content

e crude feed, wherein nitrogen
is STt ntined by ASTUE Motid BT (2)yandSEsitndedntent Doaseletermined by ASTM
resi due content is as determ ned by ASTM Mt hod
MetadP538he i nvention al so provides a nethod of
pr ogygis iofi i FotiuBR: dOproakdt] dtenptising:
A S i T e
coRRELnY a ofdle fawdtvaitly s hgdroganpnires inghapresenss iof ppe orepeg catalysts

oot e B S ROt
crid® ng#u{q%,%l%r%gflygﬁpgpgﬁﬁct@s 3Nufl hOdulRa 25 P0@nd 0.101 MPa, the

I'on et e catalyst has a total of |east .
trafisition nectal soffidervatalyst hay etotal efithast bh grams f ong g mage gransition

i i draper st fictal BpSiaar Betikpy £yl L B s a otl

Nlll\?/g’éﬂ:ﬁﬁteﬁp&gjat WLRDD.0001 Dlan¥/of NiREFe gepgrani oforudicfebd add the crude
and t ude

e er feed has a residue content of at |east
fe@ll Rsgrrasiduotontersiod atlepss 0. 2ygrams of residugcer geam ofpryde feed; and

cont.rolling.contactin onditio t

cofFoling Comacng Sargions Sue btk S Biighet B et it 6109 GFarns of
coké E&eg%q%ﬁde Prb&ucktHe erude pebavict ha total DiAH/Fékéntédter at most
content of at nmost 90% of the Ni/V/Fe content of, the

90%% afithe NEAYFe chatent ofdbe prude feed, thesruderpradunt bag s Frsidye cgptent of at

' 30% of ' ) .
i % 1R e el FRy WAL Oy o
defprhideNyRSTRERRhodaPSBa3paidiesidne oontait is as determined by ASTM

deternmi ned by ASTM Method D5307. The invention al so
Mgpthed 12$897a net hod of producing a crude product,

g gmsﬁﬁ%q?gcagﬁﬁé{did@a efilod 4§ rpi’&ﬁglﬂ@ 4 & yg%bgﬁégg&npriSMg:

NCé of one or nore cata
coRfRtiig & cn@ededd with athydrogem sarcsinl the geesesealfypae ot more catalysts

roduce a total prod that i ncl ude crud ,
COBBIFIRG 2 IR lﬁgf@ﬁ%&@ﬁw@w&a ieee iot RGP 2} inghugles the
: salal { b t3gle fol. , th
il 9451 Wi 4 o e B i 03 A 1 M, e
tramsitionmeetalt subfivk dakadyst heviag asotal oftks deast0.4 grams of onegramore

e e o oA 8 e
hayilg dSulRE Eo&_&@ﬂl}if% 1aksig0 1 &afhs o5k ghar€ bEEtadé eRd, and the

aving a residue content at |east 0.2 granms of resjdue
crpde fegd having acesidies dontsonf at laasti 0@ograme jof resifdusqer aram eferuds feed;

SRpkaling eoRpctg acieRs sren 8t R AR prbifits ety gontent of at
m6$t99, SE8H suldtbonhfit 6f thd @nidleFesH; tnd) &ife GRudeSrodue has a residue

content of at nost 30% of the residue content of the .
contentiof tenokt 3abeotthe residuesontsahefthe crusle fepd, wherepmsulfiy content is

ERSTIEN I A y————

Malhea 1¥%930v7i des a nmet hod of producing a transition netal
sul fide
The invention also provides a method of producing a transition metal sulfide

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

mixture with hydrogen to form an intermediate; and reacting the intermediate with sulfur
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catal yst conposition, conprising: mxing a transition
metal oxide and a netal salt to form a transition

netal oxide/nmetal salt mxture; reacting the
WO UPRIEPYn netal oxide/netal salt nixture wi tHCT/US2004/042654

. hvdr ' ' ;
4G b ool R M e g i bt i
cabfGfgt US2004/ 042654 in the presence of one or nore

hydr ocarbons to produce the transition netal sulfide ..
cat aljasinventina alyapavidena a}eél@dpﬂ?m‘é@%? ??B?%B’a’%_&}?*» comprising:

r :
o REHE S8, (B4 F R BN Sen GRGPIL Bl BibspndeToRE ot Bbrdoatalysts
copmiBisiig Apaeitiai dbibhidfidbcatapgine pratgeaa totalpedda thatechides the

crieproicts WHEeH 8 S UL s sl FFHE 212G B A M, the
tramitfon! thethl éﬁlﬁﬂ&#a‘ﬂ%ﬁi’c?%}%}éﬁs& RiohMetMRaifidd) e crude feed having

ransition neta cata yst conprises a .
a tesizins contomt ofet ddasts)i? Eiaes oftrbsidwn ped grdne oficiude ifeag, agdetermined by

Aéfmo r %g@t{im?l;ggl o %@fﬁg@é@?ﬁcﬁyﬁﬁ%ﬁﬁ%ﬁg&a has a
reQﬁ@QZém&ﬁg;g%P ok 9% BPHRGhsi @R Cnten? BEthe Walle!Bad; ah@ Yherein the

crude product has a 10 residue content of at nost 30%
traxfsitionenctekiudifide catalysing olthineble byr mitdng e tansitiernimetad ogidg and a

th transition.netal sulfjde talvsst i s obtai e,
s i totian & RRSGP et adeaper e v doklp g igion meta
oki@e/briRtalsAlt fia0fd Wil Rydr k& todsiAl ah Wbl edide; andir¥dcting the

reacting the transition netal oxidetnetal salt

intermediate with sulfiyrdn theepresencs of oneor more diydiogzhons togrgduce the
reactin h internediate with sulfur in the presence
u@swgffﬁ%e?é@}'%}éar bons to produce the 15
t r anphd inQBntiGi dko Hrovides @ misticd ofrodubites 4 cred@prodnciabemprising:

provi des a method of producing a crude product,
cantasting sicigle feedwith ethydtpesn seurae ity e gresrnes of omg 9 Bipes catalysts to

oo PO GRS B AL o
liqui@ ?ﬂﬁmre ?ﬁﬁgrs‘ﬂcmgq %] E%El;%ﬂiiﬁal\%g thel gﬂtdcifeedd::avlijﬁgmilehsg 0.2 grams of
reside E%Tea‘gﬂu fgsdegesd, g5 drteraned by ME\@M 533@% pgpducing at
0y 5 o S ot

produci ng a portion o a uct as
25°@ apd 0,10 MRk nad benihg theastdesprpdudt,i winereifr thdrerude prduat has, per

ST Tk, o Pt e e
mBRRSF Lt 1eBdt 70Sa8kak 0W HHRISE PHO) ARG hévﬂlﬁ Aaght 03 grams of

aving an octane nunber of at least 70; at l|east
aromAfids paranem of VWED), astdeternuized fogndP idethod B63(90; mdt grosh@. 05 grams

f .25 ti det ined by IP
oftesiAt as garonined by AT LT B30 ame  of 'resi duy, as
det et RQEntL AT HoVRieh @ tddttCof prddifting W &alé Brodabs Bomprising:

provides a nmethod of producing a crude product, i
cantavping sicnagle feedwithathydrpgen sowrde itf the gresende of amyinerggain salt catalyst

CEESES b BB i B AR i et
reBid0E BGiitent YTAE Riakt .0 grc?ﬁizs%ﬁeﬁ&%eh afan? oBBulle fdedVss determined by

content of at |east 0. rams of residue per Cgram of
ASTYIMethodd)5 3, thetcswdd preduds s a liquid mixture at 25 °C'and 0.101 MPa, and

the crude product has, per gram of crude product: at least 0.001 grams of naphtha, the

naphtha having at least 0.001 grams of monocyclic ring aromatics per gram of naphtha, as
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'coﬂgag

ASTM Met hod D5307, the crude product is a liquid
m xture at 25 C and 0.101 MPa, and the crude product

has, per gram of crude product: at |east 0.001 grans
WQ2005063%%a, the naphtha having at | east 0.00%F 3%04’042654

aefi3RR RS Y Ny BEBF0 st E 0l e A oot 0.0

gravid diadsiBie] agdetattmlne(abyﬁfﬁ’I(MMg:hadrBSBW di st I I ate; and

at m)st 0. 05 anms of res det er m .
g imsgb99 a%ﬁérqvﬁ@‘érﬂmﬁthO‘inBm PEpe 4&g™ t?%&aw&*l’“smg

%C% %gg@fe%? ff%ﬂlﬂ dn sonfEah tiRd f8sencé BN kndfilok fiehidsalt catalyst

crud en source in the presence of
to grodut®s gadlipgodimt that:ﬂi:hidys the chudeprpduntichereinithe efude feed has a

reuponicabar Hideond P Esat 6L oA Rt orulipE S dbBipined by
A%@I@ﬁ%ggﬁ 938% é%é aﬂﬁﬁgrdaw@t@ alRB mpGudat 25 m:raﬁd 0by01 MPa, and

crude product is a liqui
thentruerpmdact 12§, per gram Gf mme pmlpcta aleast R0 rgneras sf digerland the

diqr;zglslms bﬂ&rﬁ? of cr duct ﬁaé taﬁ(agﬂ m-l%&%gﬁPMethod

WG@ ﬁﬁ&ﬂt \a@OCH%E af 1t OB MyundsRf aromatics per
36@9@“&2&%0}%@% 90; at |east 03001 grans of VGO, and the

grAtﬁﬂ' N30,z deteasined by lgMﬁbocbﬁﬁ&(P@mm at ;10560.05 gragpg of residue, as
Met hod 368/ 90; and at nost
ai’gﬁ’&dfﬂd@f’ﬁ%% s determned by ASTM Met hod
D53@I7he ilftibh WRB preAd e SRedba o frsdueingatdmdt srbduct, compnsmg
produ0|ng a crude product, conprising: contacting

coptactieg 4 crude ftediwith mhydregemsonmsiadhs prosenee of &g inoEgati¢ salt catalyst
|
o B o B e i B8R 8 poduto
RS tieQ DS PC lafid 0,101 QP4 the erbidé &eathaeﬁ réSicuecbofitehOdf at least 0.2
gméaféﬁnéééﬁéaé%ega&%%e&, g Asteorins DY ASTAE Mthed 53307, and the
crlgcf LRLIH RS mg %(g %&Ytent‘%[ﬂt M&@t (% £ g‘:ﬁﬁso (‘;ﬁﬁgnocychc

as a rmnocyc C ri ar orm I csS content
riry domatds gD atady of ¢rade fdedgarmlr cntrblling qontacgmgmmﬁtxmm that

o B PTG S ORE AL SR, IYOECaoBS ok eomtchiibic at 25 °C
mgm%@g@ Qfésfoﬁp dﬁm@%‘i‘cﬁﬂ@%&ﬁ @H&eﬂm@@bﬁm@@ﬂdaﬂw and

a are r gram of "crude feed
sucle that themwtidprom hadaahmnoqtcha mighg ammmqstt:antcnh@f ﬁﬂ@ﬁéﬁ% greater

A ROBONTF Sie OIS oS oAb RS EEE 74ty BT AP oeTb ring
arGAR G on®hit 8 d&%ﬂﬂﬁe&%d\ﬂtﬂ%&hﬂd meregyclic ring

aromatics content Is as” determ ned by ASTM Met hod .
D6 7 3The iAGerifion alsopeovidena mleﬁw@dmf omcmemg@ oredepredagt, comprising:

roduci n cr,u o1 .
coB G B SR RO S Bt ST it
to% rbdlﬁ;% A3Biafp &ﬁhét tRAANEs thd étuae deﬂdbllﬁ} @hereipihl crudc product isa
oduct that i ncl udes the crude product, wherein t

hcpudtﬂm{tpre(mi as t"C|asd 8. 10|1|1‘413a,dh¢r¢1%€1§1 faed dias zse@wntﬁnteﬁat least 0.2

ExBmBF P NG P} SR T IoR g8 SHCHTIED oY Mot BR307 and the

cril@d REMhASs SYAdsTOMME dxprbsb&I3A Brardd6lf d16Ens3fkr grartl of trld feed;
has an ol efins content, expressed in grans of ol ? ijin

andeontye Bing @ontgqatmgecop@mgms such that the crude product has an olefins content of

at least 5% greater than the olefins content of the crude feed, wherein olefin content is as

determined by ASTM Method D6730.

F-'@
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and controlling contacting conditions such that the
crude product has an ol efins content of at Ieast 5%

r_than the olefins content of the crude_f %ﬁ%
wﬁ?\ﬁ@g} 130l efin content is as deternined by A8¢ 2004/042654

£ 6rhde procfudt, cdmprisin
| nven'?l on tgtﬁlso pl\f{@\‘/'}%%gs a met hod o]%dd?rodum gg a térudp &
confdotitg aterudeofepd mﬁlmgxydmgmaemncn in theresgnce efan pprgpnig salt catalyst

hydr ogen ource e of,a |nor
to maqhmefstptaf P@dfs}? aclobih “@F Et “?ﬁ{é 3‘%‘2631!”{"%%“ 15d
Qtdiﬁﬁ’g} agﬁ' 1 @ PPa) h&x ChidSed a tekidue cbhighi f at least
hqlﬁ& ure at 2 ngl 0.101 I?/Pa the crude feed havi
0. 2roeanduﬁresﬂne part graf ofcrudsafeed, Bnd te igerganicalt P@él}’éh@d%élﬁs an

m of crude dte'or I o
emieegs tnESHO ot nLiEg 6 g BOERENe iR erf 0! ana 500 °C,
ERFET A PHRI0Bts FPAB);indd coBfPolling camtactin,
as%%trglr% ned %?Hérlglnpo?glﬁsgﬁal SISQOf r oduct s TgAP acg)ggremdue

corditivnsalith thgt the m:nalctpm@lct bmmld@n SoBlgatl, em&tseil Hbgl@%

perfesSp AT BaroUeit B P s B g Trode Haltat B B Wi eed

whiraf FfeSRlué H&at&ﬁtfl& S@&etéﬁmhé‘@bﬁmm fibiod msscwh erein
residue content is as determ ned hy ASTM Met hod D5307.,

The Theiinyentiomalse prvisies mn@l@bOChO?ﬁTPﬂ'&"dnS)F CB\de’ Uk cquuprising:

coéﬁmef%@%%é%ﬁs@ource%Pﬁﬁgpres nce Sf;%fjilﬁgfrganslalctcatalyst

to prothiceCedfotdl ﬁﬁdduct thabihckidestha ci'lnlaq:lrochthdndtetrem ket crude product is a
i ncl udes the crude product, rein the crude rodq&;&tl (0.2

hql:td nasxmrc &R CGrimg Qi MPazéle epd hesia Wﬁi&‘w
st sy Gt 08 R A 1 inGiepniE 98 octaporanfAPardbast two

moegﬁ:ﬁi m&fal SAEPandshe mﬂrgémawlt ¢am1yst|cnh1bg:aan emittadogas inflection of
salts, and the inorganic salt catﬂ%%t ra:l 2 £ Product
an eitieddies fha ITRAGTRINTE TBRe% S detRTaing 2*1’5?8130 roducts

(AP e o ga ORI EnpEnY oI bt i AR DS
teniprrgrareaifiat leastangef tle thet inexganicapotal BBCand Gipd?SHE teepespture of
R e G MR AL A e B
pro?lﬂgtdfag r&%ﬁhﬁé é&t&ﬂ@xﬁ%kaﬁncﬁﬁﬂﬁ bf R8RS pegriaadf chit% product, of

cru product has a residue content, expressed i
at mostriYeof the sésiidie qoutentypfithe sfuderfoetb “ﬂwemmmduetconfa@t is as

nost % content of the crude feed,
t\‘iﬂ@’ln@ﬁi{ﬁ &Mb}g tb%‘ipgﬁ is as deternmined by ASTM

Met had iRa8dn alkb prdvidnimetho@bsproducing desude prodibgtoatprising:
produci ng a crude product, conprising: 25 contacting

comfaciing 4 gude fmecl Iwith aiyyriroggaysourerin h presamee pf WL DQEGANKT Feall catalyst

an i nor
to fRpt il atef B oaE BB s e BT St ol ot is o
lig ﬁlﬁQﬂbt‘ﬁhg 'aﬁ%ﬁ°0d bi#gg 1101 MPd, gfeﬁbrﬁ&e f2Bd Easamf tesliug @éntbfeof at least 0.2
the crude feed has a resi due_content of a
gragmsmfﬁe@flu? n@m o erudg feash a3 determied by ASTéé @%@ ﬁ?%‘é”d and the
AST
N
rarl b@tvtr&iﬂﬁ?f‘*gi aﬂdESOBG’O lam Qﬁe]%iﬁlhw by ’IEﬁlpﬁ‘gﬂMa@@ik dﬁ,’Prachts (TAP);
and p;o%%nmg?he crudr::r grodgcr:tasuclfﬂlat %{% ume otP t{'ug crlﬂl te%roduéf roduced is at
least 5% greater than the volume of the crude feed, when the volumes are measured at 25
°C and 0.101 MPa.
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and producing the crude product such that a vol ume of
the crude product produced is at |east 5% qgreater

than the volune of the crude feed, when the vol unes
W%?@ Sie¥red at 25 C and 0.101 MPa. 9 WO 2003%’6@@%"6’“42654

SRR G R g, oo

coﬁmﬁng(‘atdrﬁklb f&e@wﬁa Hydespenisbirca it iterpregenceofl ancipotganictsalt catalyst
presence of an i norgam alt cata

du
to rodede aotrdnmatetbet ipHBeRBE R PEoi. VH}EB?&H%% et s 2
11q155 %%Sﬁ ﬁ{ ﬁiﬁg 0, E(ZI l?[Pe dfh%%&he@e&i hlé{d%ea fRbidge c&t@fﬁ%f at least 0.2

as a residue content of at
grahRagredddit fer grawsf ahde sildarel the inagyganiv eflt eatalys okbibits an emitted

dth | | h b o
gesgaeqtion afa eG54 0 & irPEANGEEnER bR S0 G 00 °C, as
etk B TR Bt AkiypRRe it %1\’%; AR ORhg njacting
cona@uiﬂracsucmﬂmt dmmg the ommngntmmt OQLgl'amg of h}giromb@n.sttgﬁqxre not

oGS 8 BY EaR 0B RS oSt o rmine

maQJbeﬂéﬂw’:@e feed, as determ ned by 10 mass bal ance. The
I'nvention also provi des a nethod of producing a crude
pr o@he inventiorpalss progides aomethed oﬁ]g‘ommmgl a erdegaodyct,igomprising:

conbiingyeimuds ef U EoRaai i B oochl of Alfrgfle sl caalys

to SrblE Piobd P&duc%&f iﬁbmd&shﬁe SR HrodiRe UoReréis the crhdﬂptdduct isa

i Xxture at 25 and O. MPa, the crude feed havin
liquidaniotture o2t ‘%ﬁ]ﬂld)@ 16k MP@aﬁlc craglefeed brdnga mmdl@gaoatﬁe of at least

R

traR SR BRIPefatid® darize Befwecn 200 Uaind smed=0ws determined by
differential scanning calorinmetry at a rate of

dlfﬂ_emermabeqanmng rimsiey (BSDy %ilquah?g)f °rq %tmlngte, and controlling

50t o BB Bt md g PSP ANE Sortrk Bipfidfd in
gragis sfaedidadpeetgrarf of amdapﬁddlﬁf}%' af mbéte3 0pesf haecsiduetcentent of the

crge et has S oot R SR M B3
P O\ 0o Bt bR A130 gmq{lde@ QAL ggﬁx}oggﬂﬂ%a%ﬂi‘ﬁ'& ct, comprising;

conpri'sSing:  contacting a cru a hy rogen
cotadtinges ¢radé feed m&sehmhogm muraenn lﬂgpapresnnsabf arcuibrgapist salt catalyst

to é;,%gg{ggg %ct:qi@gqctgq%%%@hg R E*“d e 8qci,d\§§er zhcr uge product is a
liqigthithite 8 292 90 PMEY tifRuad i%@d BiHER  FQRSRIGAToPat least

‘resi due cont ent o 25 0.2 grans resi due
0.2pgramg oAnasizue per gant cnfaufudeahdd,tmd thmmnmuttsaﬁaﬂlatalys’t has ionic

condieRiE Bt opet o imponbsvibyakel ast e YT Bt sals of

i f ! ¥i®in 960 2 b0 A, e
the%ﬂb raﬁalékgﬁgjsp%&% grﬁgﬂgionoﬁﬁcé@gnd controlling

coratmihng cmmg:tmgmondMnsswbdhﬂtﬁhm@mdh progiucichas prresides contgnt,

e 5 S e SR SE St Brct BB Rl S0 e
coﬁt@ntfmﬁ@&hde feeH hRh&eidesileesontiies & detreihsiiey ASTMEMethod
is as determ ned by ASTM Met hod

D5307.

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

CcO

H

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

to produce a total product that includes the crude product, wherein the crude product is a
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D5307. The invention also provides a nethod of
produci ng a crude product, conprising: contacting a

crude feed with a hydrogen source in the presence of
WQHOSMEPHni ¢ salt catalyst to produce a tot aFPCHUSHI 42654

R
e o G k2 bk st sl
saltsp whegén gdeasy paspbihe @H@H@%éaﬁs 178 gl‘g“ﬁ‘gf%af{é%ﬂafe: and the

cat al, ws 0 i [ | in-: .
oG SRS ha PR REC B of Tt 11, A dfeast B bicHatio of an
alkaHmflata®ingamchtdhe: mmhbenbf atrtessall $ tdaw elkalh meetad aving an atomic

nunber of at l|least 11, and at | east ,one at.om c ratio ..
nugtbergreatenibgn il ixin aatansﬁapwgo-i\w g@&?ﬁ&"ﬂ@ﬁ%@g cgptaching conditions

t ' [ '
sl el R L Kl RS ol 10 AR PHRNY e AR contnt o
thecqrndd feed | wigereidresidig cantend ichstdetemminesiiyhAS st Miethod 3364

propluct, has a [esidy con‘tﬂggé ?f t .most 3 %oé &he c
re&@ﬂé‘l‘ﬁ?ﬁﬁf”é OProvigesa 0. ,°‘Rﬁ@ﬁ’5‘?‘ﬁ3’% < fQIPTISING:
corftd ctude fRddGlEL P%&%Qeﬂbuﬁ%Wﬂ%ﬁ%c%ﬁﬂ inofgic salt catalyst

rnvemion also provides~a nmethod of" producing a crude
to proddeecd totaiqupducs,i witgreih Gheomdafeed hgs aresidvgsonigatiofit igast0.2

sl BB 8 o s B B 5o FABBA o bt o
saltd, %&%:?ﬁ%&%gn@ofﬁﬁia%ﬁ RARL @R is0in Akall Me@l hitirdxide, and the

gf ans resi due per gram of crude feed, the 1nogrganic
alkaliimetalathave/an atomipninmsber oflak lepst Iieand at least ong atamic wiig of an

o8 o 1300 o

- nuftibePSreatef thah 11988 a fehge &dfh @1 td €B:ProQiingitdedsca ?agiton of the

of an 15 al kali netal haviEE% an atom ¢ nunmber o

tothkproduct Bs ayapor; aondensinget lsast ppeirtien ofthavenarat 23 (Gsad 0.101

B eyt FRBSE 6 BR ol Mty e

maddt YORUT thERI\IAAB Shientedf theaatle feefor ti on of the vapor at
25 C and 0.101 WMPa;, and forming the crude, pro

uct, . .

e (enydmton AlR@TpYER AECad oL FrdSFRGE ARG ompprising:
g2 S50 A e B AR cay
to pi_‘ddﬁ&e @th@gilptbdu&,aﬂmrbimimgcmﬁe feetidms b m@itmfecuontbpt bt deast 0.2

W t a , rogen sourc n, t.he presenc or.an I notganl. C,.
a8 of teBiOHe e ErarPhSFIAR foeh 113 BPERRDIG B ALyl FRIm RS et metal
salgsrf gﬁxngregff? ﬁfjlegéi‘?n@ of R il iREgH G0 ifn Akall §28 hdrRle, and the alkali

residue per gramof crude feed, the Tnorganic

meaalk havedpatysiic manberi cfas leastdd | andhaitledst onsatomic xstieoé am alkali
at |l east one of the alkali al salts is.,an al kali .
gk g ing e mber RE s 1 toan kel ] 19nd 4t Rospic pumber
grébg&tiﬁén ﬂis% a'r%ggaqréé 0.4 O?erdﬁ@ﬁg aOsta [RIFi6n bEthe fotal

of an al kali avi ng ah atonitc nunmber of at
prodmsas 4 tagon; amdansiag at least apottioniof ¢heavapar 83 °Gramd@101 MPa; and
reater than 11 is.in.a,ran fr .1 t0..10;
fofhiga e sryoaprorick i e e arodik R efielE papiemsof g most 30%
of the@BAN cGRBFVTIGuas fdegaSt a portion of the vapor at
25 C and 0.101 MPa; and formng the crude product,

wherBlierinvénsiopralsdeprpvidel s methad of prasiucinge wadn pAUGH comprising:

0 . 1]
coxqggttmgs 29. c/gude 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
liquid mixture at 25 °C and 0.101 MPa, the crude feed has a residue content of at least 0.2

11
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30 of the residue content of the crude feed. The
i nvention al so provides a nmethod of producing a crude

(ﬁroduct conprising: contacting a crude feed wth a
WO 25863936 source in the presence of an i nor ganP€TASR(04/042654

Gy ! i ' I more
i il bt P Y R b e IRGRAMIE baft DALY biksor
alkaiiphdtsleand, odb ofnnslalRaliikledvBametahealts, rardeixiuresithareof,avherein one

resi due content of at |east g.z Ll}’élm 00 639%?
of freplkatizpeial sults asen al{j?la%taiw Qe %@P%ﬁ‘? pefaly e an
atdoRif gumﬁanqu at ‘féag?f“ -Gnd Bbltr1Rh@botRActing EBAAiBiBHs SR tRdt the crude

noré alkall netal’ salts, one or nore al kaline-earth
protRibahasaaktidue eonteitof af mestt308s edhe residneaionteghef the rudedeed,

| kal i t al [ts i kgl te,
e b b eI AR 1
le atsi'hte :H\}enﬁﬂng g.f?sg rﬂ'&ﬁg g zﬂﬂﬁtﬁ@ﬂ‘ beplotiiEng aRetide RB&ch Wokhprising:

that the cru product has a Tresidué content of at
conleting30emadé feed avithes hytlregensoumetin de nresence afien ineeganic salt catalyst

wherei n residyue. gontent, i § as_gdetermn S ;
to RECHERA 1980 Brodteh SaF i ider e P iia O tREig pryduct is »
i H&#ﬁ CRUI fesdl RS a re3idNk @6htehCofut least 0.2
hqg{‘ﬁlge eghgﬁf?ﬁoﬁ%%ﬁh source in t?’llé gresence of i

grams ofvesideenper gsamtof cadglfoed, thetinonganig salé 8t GUMBFISEE ORE OT more

t hat .incl,udes the crude produc ' .
skl st B eg O G AR g AR S, b Frifte fpereot,
wheBSn el l{ MBI 1BVe an afmhid uEmbeansfai leadf 113tand easttoling contacting
ranms of residue per@gram of crude feed, the inorganjc

CO%&SM&:@;MB%&W P gct@qga@?sic}ﬁgrcgnteat afatimopt $8Y6 of the residue
copjeR] e Sia A PherFhl Eehe Br it detenEht oy ASTRA MRfod

D5¥ogm ¢ nunber of at |east 11; and controlling
contacting  conditiagns such that the crude pro

a r Sdieduension elsapraidena mebed gbpiogrcipge oruls Riaglllj : O_rl}?r’sﬁsiﬂg
ool B L rile S48, St BT U Qe B B HoRinid Sl catalyot
to prediDc®s extildresdurt it bthdes theropadecprodua, wherein the culde product is a
RN IR e
gridfls gf I%?iﬁﬁg & At cﬂi&%ﬁ:ﬁ e Rbrgafiic!sHi @8talydEcdihiptiiRs one or more

Sroduct . wherein Lde “proat d

the cr uct is a 20 liqui )
alkulixhetakhyalridas ofic anthobe dalindPearthtsalis, ow misturesdlieteat and wherein

o SEAP B iS55 e P Sl
cofi@fiBhd SR tﬁ’ﬁ%@&m&ﬁﬁﬁ)dlu&'%@Eireéi@le%ont&iﬂrdﬁﬁﬁﬁsed% @rdhs of residue

more al kaline-earth"salts, or m xtures thereof, and
pengmneofcrudprodhitadof atmeesh BeYsredWles residue contentof dieerude fagd,

whGHER resibiecatrat b determiiad oY o atemegRRa o Sue”
eXPragSRfkHiidn MR Prodled £mkide of fodaeihg hiydidgeh gad, ¢dmprising:

product, of at nost 30% of the residue content of the |
coutagtig & cide feadiwitiepme oranprgydrasarbens in the presgagectfanperganic salt

ASTM Me d 307, T ' [ i
b S e G g B0 bR RSB PRR 457 150 6 e
cridfeaf hadOredidaé bolgehteTdt bhitD. DERnofiesiduened grmaobande feed,

in the presence of an inorganic salt ) ) )
and the inorganic salt catalyst exhibits an emitted gas inflection of an emitted gas in a

C

&

temperature range between 50 °C and 500 °C, as determined by Temporal Analysis of
Products (TAP); and producing hydrogen gas.
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catal yst and water, the hydrocarbons have carbon
nunbers in a range from1l1l to 6, the 30 crude feed has

a_residue content of it least 0.2 granms of resid e
WO PHRIT3¢r ude feed, and the inorganic salt cgf“‘gﬁ&ﬁo‘%“ﬁs‘

hibi & ! ; . . . o
" eyl ieh pViAR% Abb8 bF bitfufihg AGr@E Jrb8 Kemmprising:
cofteétiig fisticiyle Teadpeitiain iopdanid sitahtalyat inkhe preseiorrdf;steam to

and produci ng -hydrogen gas. 12 WD 2005/ 063936
gerRTAte B0 649203, 265 82s SRR SREIISIeYSrEs P W B le first crude feed

v R 8 A b GO A o,
dofeatiaol Ating ASTM Nieibod MéOﬁfaqdﬁbajmﬂgagiognﬁ@amimft exlhiés an
stream, the gas stream conprisin rogen erel o
iR 83 {uHoTHPT 9B 2R BIIHCO S8 Tha (IR R ARG 2 "C and 500 °C,
. f i Of i i
s e By TR A D gt sl e o
withnotegeund catalgbttin diat preseme of ifi 1sast 8 partionafithe ganegpied gas stream to
ipflection of an em,tte as.in t.enper at ure range .
prodina saiiodct R rsindes el ie Pt BRasih e RpiPaTOcuctis o
ﬁq@gggisﬂvﬁétaﬁés Pt 36461191 MPR)and ¢oRkAGhE BentactiRCedRditivhs gech that

a second catal'yst in the presence of at
ont emsbrepppetienof the chjde pyedust change bast kastddlh raative to the

rosgPeRA e SHFEPIRTI of fecehors e £, 01 qui d
M X t1e8@nddntidR afso ?iﬂgvg@es%c%é of 88ibrAfip d §s!stré8m, comprising:

contacti ng condi s such that  one or nore

coptacting 2 ¢rude fredtwith & nergapicoalicatalyshinghe pyesaacel of gigamy, ydierein

| at | to th j '
o T Io45 P n oo cBatear ot el Bt P b eBURP B i f oruce
fedtE hi @éleratin € ERE ASTIM B1AhSBS3 07, hahgnefaritigral ghis Btream, the gas stream
contacting a crude feed with an_ i norganic saht ) )
comprising dydiogen,rarhpnanenaride, pnd cahen digkideeand waereingmolar ratio of
. ' s O fn at | t 0.2 '
ool up§idaded f LbLR AR 0E! | PO N BT
ASTNIHhhVeptioh 3R6 previdesgeimethat] iof progiuging astrudzeprpdidieonpsising:

stream conprising hydrogen, carbon oxi de, .and .
copdifiBBAE AN SRS BLCAHEMEPITIAEIAG RTIdeieR WEh a HyiEogen source in
| p
5 BERBLHR: o BRI i ppuchs kA pindhoPn
inclndsdehgcrade ptodactphesimtie crii® produit is ahiquid minture at 25 °C and
inarganjic salt catalyst; .contactin cr feed W t.
0 101N Rgbe e doediavine % reloR? BRUTRI AT IS £ BT ghighe Per
gr%xﬁ gtf %5 A LY ‘f?e?l?bﬂd &ﬁftﬁ‘lﬁ‘@ cdn%cﬁfdlg dufditiend kR thad ﬂ%ﬂﬁ%@ product has a

I'ncludes the crude product, wherein the crude
residuechontent, expressegun gramxoinesidae p@granaf ¢rudg produck/ed at most 30%

the crude feed_havin resi due content . of .at ast
of rexeg i RO P LR e PGP P hatePl s defiBined by
ASERtVIhbE B%369Nt acti ng conditions such that the crude
product has a 25 residue content, expressed in grans

of rEheiigventipnrlsgipaonidés aerude compenition, comprsingbydrogadpns that

of the. residug content of the,cru , '
ha BRI PR ool 1 o by® RAmALEREL101 MPa, th
hyBR:38bond BSmpriiRR isoParatin all R phESnsowith deeight ratio of the iso-
conposi tion, conprising hydrocarbaons that
paraffins to n-paraffins of at most 1.4, as determined by ASTM Method D6730.

The invention also provides a crude composition having, per gram of composition:

at least 0.001 grams of hydrocarbons with a boiling range distribution of at most 204 °C
(400 °F) at 0.101 MPa, at least 0.001 grams of hydrocarbons with a boiling range
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have a boiling range distribution between 30 C and 538
C (1,000 F) at 0.101 MPa, the 30 hydrocarbons

congrisi ng i so-paraffins and n-paraffins with_a wei ght
WO 2005863986 t he iso paraffins to n-paraffins of RET{H3U4/042654

di b%ﬁoﬁ‘%e&?egﬁ P ﬁefaggzod\sé% bab adp a7 Rlst OO0 grameRiEi on

arso provides a crude conposition having, per gram of
hydrocggbaist withh 2 boiling reegstdigribationbeiwsen300h e aet 40t un gt 0.101 MPa,

anc\tM a;hgasra:p%ﬁ'g lgigqr}%q)é s ’c%.g}sotn{s I(gvg teit 18&15)8& raglfgg :ﬁs%%l?u%%ﬁ between 400 °C

' |, b dMRaRAS (A BAAE: boili
e e B A O A e e e 300 "8
ran@e distibutdh dfRamostt 204 E5tontprde iscgparafingfand nyprafdas Bithst weight

mtﬁ&{flg@aiég%l;jzfg%s {Q?tgg - o uraqlg atélggc?st g%te\é%geg? 300ecg?)9 ARTM Method
DGQ%(grocar bons with a boiling range distribution between
2%

C and 538 C (1,000 F) at 0.101 MPa, and wherein .
t he Thy dirventiobelss ptdvades havidescapapdsition IBvingnpr gram of composition:

di i huti f t 4 i Q- '
at I 000 g phaseten B R v P A5 BB Gt d 16kt 70, and
thégﬁ?h@lam@ifn'g%nfo@t 6.ne ffléfinpep brami ofphtii, ds détsrmined by
eterm ned by ASTM Met hod D6730. The .invention al so

ASING Method B6Z3Q;c least R grams off etoaene, therkegnsang baving at least 0.2

CcO sition: at least 0.00 f.
s MRS nes B SERSnni e by S8 LM 851 46, nd the
kerbSedel Wlﬂw jifkcht alteripéEratube dDat@nests3007C, @k dbienained by
efﬁ)rx r;m of naphtha, as determ ned by AS;[M l\/te,tg?g
A -thed DR386;tand abwestf).Ghevags ofaesidis, as deiprmaiped By 43TM

V] | east 0.2 grans of aromatics per gram of

M?E@?%Qg%@ as determ ned by ASTM D5186, and the .

ker qhengveatvh Ao proviéesz cradepeonnpositionchavingp persgramefebmposition:

at nost -30 C, as determ ned, by ASTM Met ho 386:
at mast G5 gigss of hydrogamhen 2as hakisitgncondensable af ﬁ? Eé @89-101 MPa,

the W ohR e AR 1K d.ggciﬁo?on. gr-gxgﬁai.riﬂg &b Q0. R RSB dfRArtdns with a

crude conposi ti avithg, per gram of “conposi'tion: at
caros hufhbébiramane DfC; My k) par pram cfront-domdaisable hydrocarbon gas; at

- d bl t 25 C 0,101 MP t i
oo O FRET BB R BRIy 1 ot g f aesst 70; a oast
0. %tgéf SEahe R%s&i%ﬂbv&g £HEDMY PO teapefaturd Of at most -

per gram of non-condensabl e hgdrocar bon

30665 as deterdfinédby ASTM MethpdDR386, and theckesosenebaviag pt laast 0.2

havi an_.octane nupper of at,least .70; t )
R AN 1 ST OLERESeRE S dorauisir S TN, Filod DS186; and
mdst 695 e Pof 13kidas, A deRiAREA LY ASTI MEtheB$I530730 C, as
o?eterm ned by ASTM Met hod D2386, and the kerosene

haviThg intentien siso@rovidesratrude ¢orapesiiian, bavipg ey geany ofgomposition:

kero e, as det.ermn by T M "
ot GR00.60 g of ity PR BN Ao Msst Bysq b 0001
gravkd Sl deckPons AthTABoiliny Eitige AfsuibiitonTay indes20 ¥ (00 °F) at
conposi tion, having, per gramof composition: _at_ nost
0.K0109Pg;r at Aeast$.00 b gramseof hydragatbopsmifb @ oylingraesdisiiition between

07: o t. Q. f r i i
203D 2K Dol P R B Bl B3RSl T g
range distribution between 300 °C and 400 °C at 0.101 MPa; at least 0.001 grams of
hydrocarbons with a boiling range distribution between 400 °C and 538 °C (1,000 °F) at
0.101 MPa; and wherein the hydrocarbons in a boiling range distribution between 20 °C

and 204 °C comprise olefins having terminal double bonds and olefins having internal
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0.101 MPa; at |east 0.001 grans of hydrocarbons with a
b0| ling range distribution between 204 C and 300 C at

01 MPa; at |east 0.001 grams of hydrocarbons with a
W‘BB‘?”F‘@%‘"”%O range distribution between 300 C aR§TAF304/042654

o8 5 R g e Bl St bving

intedR! dorfble BORUSFOF afileast®.4, A3 dbfeaninad by kBIMi Meﬂ:nbé D6730.
hydr ocarbons in a bailing range distribution betwe

20 @hoangention abodﬁﬁﬁflﬁssaec%ﬂ"emp?%@?% 12YIB R P O prposition:

o B TS B B RPr BTGP AT MR D300 i bl 0.001

grﬁh@éf Dmittan citgwtiﬁicmbwk tldbh:b\}eea slins range diseibhutentbatwesg 20 °C
ternal doubl e bonds, of . at .4 det.er nj ned
anéﬁﬁ\é@l(/ﬂa%@ KB apdosoninet by ANIM ighod D337, w60 Hhiytocarbon
i BEPg3 ooy 4191000 pABAS|pny o
defehhhmd bpRTTM IdntlmdtDﬁ?éﬁsat lénst)O.DOI Fraynsoiolefinsg a:mletcmmeed by

Anichod B el obResbit el Bob R Tiny ot pr
grﬁ%% 0% nﬁ@%@g% d St M%E:amﬁenat 184K D00 ghaSs of naphtha;

per gramo on m Xture: | east 0.001 %rarrs
at lehste0GH grans ofksrosetm; ﬂxerhemsdn@lyamm Inast REogr®®3 90 aromatics per

s B3 B B S B Mgy A of i

thaaﬁah g%r: afs! df%rcﬂﬁiuo%%eﬂ &ff diedetds Asterined by IP
determ ne AST Met hod D6730:; | east 0.001 grans

Method aq’a%{ea,aand aleast®:801 grags pf g'mmn s @b\Gthe having at

S0t atenn oF HoBine ne i of YOS AT AR BB s,

at |’ﬂ@§hv&tﬁﬂmrﬁ6ﬁd§s‘aéﬂu&§ @d)mpodiﬁ@l BaveSE p ehm@mposmn

| east 0.3 grans of aromatics g am of d| ese

at thosd.ff swmsogf residueyias Hefgrgiged m M@thpépéﬁﬂb %éﬁfst 0.001

B iy e i SR

0.riatePa) steehsby. ODP ghéeiid wrthydfistafions With d boiting fabge dis&ﬂ)utlon between,
provi des a crude conposition having, fgg( %
204 Gfr0di 000K at 05k01MER; & least QPQL gragss o rlfffqér °5%Whabmhns

m%t(ﬁ&ﬁbocargons %(ﬁ% E@%ﬁ@ﬁgﬁg%le%t ri Ut %sgg%g?%ns of

hyatocamhs 20 Kb EAPraRge distribution bbfRegen 400 PEamt 53800K1,000 °F) at

0. ﬂ]rlarrs of h%dr Qcar be‘&§ M he@@gl}él [ ng@{)wﬂ%eg}mahx%tfcarbons
o R Rk BRlBR 0T Ay 000304008 i b Bypcyons

and 4 C at
ha@mgmboﬁmg range distributian of 6t 106t 2§74 36% atleast wwdcg:anb ofelefins, as

NIV TN TR Y ool L M——

co;Mg;hE&% é&?fﬁxﬁ%d\rﬁtk%{rﬁ'ﬁﬂs Wi WESeRCRKE QR fo-HRNERE tPn-paraffins

nge di st ution of at nost 204 C’'have, per
ofgtmnsto]f 4maietﬁxm1nﬁdrta! JQSTMBﬁ]gdaDﬁ?@DI i ng range

di st i hution of at st 20 C. at .J.e 001 r ans

ol eredvegbnise i o 2 s Riposicon
at bRR66.09 g@a&)nsloﬂeﬁaﬁe <a§ d&%ﬁﬁl’h&d B ASTM M&had DisB97; and at Ieast 0.001

conprising iso- paraf ins and n-paraffins with a wej

grams obhysirodasbonsavigh & beiding sangegistebutionsof at most 204 °C (40% °F) at
0.101 MPa,; at least 0.001 grams of hydrocarbons with a boiling range distribution between

204 °C and 300 °C at 0.101 MPa; at least 0.001 grams of hydrocarbons with a boiling
range distribution between 300 °C and 400 °C at 0.101 MPa; and at least 0.001 grams of
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of at nost 1.4, as determ ned by ASTM Met hod D6730.
The invention al so provides a crude conposition

havi ngj ager gram of conposition: 30 at nost 0.05
WQRUSHEI9¢ residue, as determined by ASTM Met hEGT{HE3P#042654

d . - of. - .
et 5883l kNSO S8 00
0.101 M a Medetepinidedast A ST Method 2 887; dnddvhareintbmbydrocdrbens
bt e e L b SR A s i

o . . . .

o S ) LIS A il pe
gri2R 08 CH6&ABSudET/ US2004/ 042654  hydrocarbons with a

(1. G99 Ryeron also ViR A BRI HEARYEAE, RSB R pggpposicon:
at OSE0 05 rs%%ﬁ&ﬁh;%@ﬁa&%ﬂ MQBﬁléydiéé‘irB&asawilﬂ% bbiliglg range

range dfs I on between - C and 204 C conprise
digteibgiimarofat niost204°C GOOSH) abdtrMBe, at 1¢asi.001 geangsof hydrocarbons

T MK R T N
gr%%@&" BB oo gﬁ&?@'ﬂ&ﬁﬁé 38 diéiitidn HREVeed 300 °¢f and 400 °C at

nposi ti on: nost 0.05 31;@2”5 of residue; at least .
0.1 10dPa,gmarat least B0k gramslvdhydmcarhons With pibei/ingzapge distribution

i Str i 0 o 4 C (400 F 0
vePie o A 2 T AR e Bl w0
griRS 8ot Gtirhdr téht'agrst, ReterslR thefal fst BaslatIO8t Eneibr Pofilkali metals.
MPa, at least 0.001 10 grans of hydrocarbons with

. a
boi |Insome gmbediments, ithr inventionalspaspvides Trcembinatien withone or

0.1 VP d at | . . .
b oo e BB R 5L o s
no? B&enCredtedin hQofild?9, distilkd) abiérchadtionalldigtiied; (b)usmprizes

than 0.01 granms of one or nore catalyst erein [:161? ¢
copponsis having a sarbon agmbenboxe 4nwidiths crideifeqihag at least .5 grams o

o BETPRARE P B o ) AT 8 9 BRI ofpich i

ha€QpsiBhE 2296 dRedinitidintgldw100¥C Ak 20l Mita, a holtingdangeatisiribution
that: (a). has not been treated.in a refinery, o
betypann KODSAE ST 2900 #ni0L MR 4 GorRToBEY IFrisph betwen 200 °C

anf YB IS, 10 VPEABHifind AP GisibaRER BEWRLTB0) @ 2AUB0GC at 0.101
MPa,randachoi ingrenge distribution beiseet 46 °C @od 700 i@t 8481 MPa; (d) has,
hydr ocar bon f iC ortio has: a boi.ling r.ange
peg i AT e ort oSt BOO L st ydrgatbons REYip AbelifildEnee
il ) o .
SR A0 1082CH OB ARt S Gishtavina
bodlingraigd dibPibutien beivteen d 00 38 gad 806 PCiab04 Db MBrs aivsast 03U grams

offfoitacribans Brvibe hadmesthesdidRfnhagened Pyl g figa00 (Gt 0101
M?g, t 1eaRE0.001 BnRf ofHyifiRafbeRshaviiig h Boiling Par}@ distelbdtioh ikitween

rocarbons having a boiling range distribution )
30061 Coand1490 °C att0. 10 11PaNged, at east GARE sems@f bydreearbeps having a

beibid 268 Bl b2 Shin 0o Cland 50 FERE6 101 NEEL R T AN:
hal 'S 0.200. 99 ¥FhneC a.ehmg:dm bfQ.420.P gi'dn’isftﬁ'rési@@f:‘per gram of crude

di stribution between 200 C and 300 C at 0. 101 A
feed; (g) comprises nickel, vanadium, iron, or mixtures thereof; (h) comprises sulfur;

and/or (i) nitrogen containing hydrocarbons.
In some embodiments, the invention also provides, in combination with one or

more of the methods or compositions according to the invention, the hydrogen source that:
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MPa, at |east 0.001 granms of hydrocarbons having a
b0| I | ng range di stribution between 300 C and 400 C at

and at |east 0.001 granms of hydrocarbons
Wﬂ&?ﬂ5f?53936 boi | i ng range distribution between X683/ (S24}{p42654

s ) e S 78S e L s 0

cofnpfibeiligethare, gthane, q»iopana,okaf mifaerel thexgpf; c{o}mmsss wiatszeand/or (f)
vanadi um _iron, or mxtures thereof; (h) conprises
m%ﬂﬁﬁ}hefeo%nd/ or (i) nitrogen containing hydrocarbons.
dtiol Hyides ®h BAindesh with one or
corrbl %I on W&ﬁeﬁgszéheg?% nor e oflﬁt he ret hods or
m@:e op tizi théthods c&m@mp@sntngm; accohing tothe mwntlon, temeihed gpe includes

t hat 2005/ 063936 P 040 4

copdtigaine S morasficBlRsARSEL WETR SPEPUOTPS JERars aals

coﬁ@ﬁEéd 85 hehtifth e*ih(diéﬁﬁ@&il@éh?alyétd& at@@mamfee@f dYb4aBER0D °C; and/or
ane, propane, or m Xt ur es her eof n‘grl sSes

(b)ledating mnﬂbngam@fsmt catalysttosstempenabe of atdeas@ ﬁ@o C and cooling the
. enbadi the .invention yhdes, in
INQIgHHE ﬁgf?‘ﬁﬁy%t?ﬁmerﬁ?"° %ﬂﬁﬁ? EQ& (ﬁe nmet hods or

CONRR $hihk eAbodmsdid] {inbéhtioRRldoprevieN in c@nﬁﬁhﬁ@ﬂwﬁtﬁ ®he or
i ncl udes condi ti oni ng the inorganic salt cataly

maorh of Biermetbodsi ati compositions acsotyling o thadnyepten, ac@ﬁ*bﬂﬂ@@é comprises

ﬁ@ﬁyﬂf a%qyﬁgf evgki{] %Hl%(?%@ysféa%@l c\fbﬁﬁ?%@g%gg%acnngg (t:%nd:mons

(a) Sueh Gt deris@iHe contadlig it thest 8.2 gans] @tniost 04 gﬂmb eaaaiost 0.1

300 C and cooling the .inorganic salt cataly
gruesyss pbmosid).OF sramsaf byydegerbens @@Hrﬁ@w@ldéwgiﬂ Q and 0.101

h
M 45011 R AP B 38 o
cohtagtihghieaipetabite iginetahgsl frole250s75000 aelmtwmm&ﬂeism aﬁc) a
crude feed with one or. nore cata %/st S an? contr ﬁlériongl
pressureds in mgﬂna@ﬁrem@ dred)-MPe{y)) §¥F&\ﬁ£ tptie Qf p gSeoHR hydrogen source
‘El%ﬂ{rﬁ@é f‘f@@ i % :?1 lgié‘l'ﬁ) or L3P RImA1 hbiOhiRiBEs ofthe hydrogen

5 grans of hydrocarbons
sotdmatpeﬂm&nmmbtec ofitherciadsl J%exat(c)% ifthibitatoRe fodhatien;\Heto anhibit

TR Sk B of BUhe EEie ek b B G ) st

thﬁ th&B%8e bfdam: %l HasGt fio@,f 0. b§g¥)ﬁ@£ a@ﬁgsat;iﬁ@ mk Cat rost 0.01

pressure’is I1n a range from ch t hat
grams atriabmoft 0efagrems of hgkiy m;@m of m:de pmlupt; ¢h)sugh dhat at least 2

1-16 0,
pqqtéqtbq;flstﬁg %n%[rgap@lrlq]gpgtrc&geéy]s? ERi gl ?r ]&%&% ) o{) n?ntg?t'iﬁ%condmons,
(St fhat ﬁﬁ%mdeearo&&t haéﬂa AN 60 endsp DO dfahe TAN of the crude feed; (j)

inhibirt 20 formati on of coke in the total product or
sucln thahtheerudbeprodunt hagia tote) Nife/Fesanigat ofay: mqsg 90%atmost 50%, or at

th t C u | s a t
T el L TR e
suﬁ{@&ﬁlt&ft of 2i480RS0DYE b osl 60% st ﬁfo@ﬁw% of (e smm boritéettof the
| east a portion of the inorganic salt catalyst

crg@ﬁeeql,.(amuqh ha e g ot e £ iFOB P ogh 9%, at most

Wt %}%%F Q% h a I@tt 8:*03 LW eolf Qﬁae fﬂlﬂ'gé d:h&)?ltt%t gﬁfﬂs %rr%@et fﬁg?s(tﬁﬂ such that

thé tride pRydudtieds sesidae é(ﬁit@it oRht bS04 nt Akt 1% adr atmsist 5% of the
90% at nost 50% or
residue content of the crude feed, (n) such that ammonia is co-produced with the crude

product; (o) such that the crude product comprises methanol, and the method further
comprises: recovering the methanol from the crude product; combining the recovered
methanol with additional crude feed to form an additional crude feed/methanol mixture;
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nost 10% of the N IV/Fe content of the crude feed; (k)
such that the crude product has a sulfur content of

at nost 90% at nost 60% or at nost 30% of t
WQHMPENSGt the crude feed; (1) such that t he PEfedtnszcss

roduct, has..a ni .
andfing toe ool - Pl it} pfkoutd s That S ofineWalitional
oru@8 Fedié redlicédne telave &; (pd sukh tha orelor mdrh atop@ftidsiod tioe erude product

product has a residue content, of at nost 30%, at tﬁDSt de feed:
chango/by et mast 98 Felaitedp thSDIcHYS ARR OLBRTRTOPGHos e crude feed;

cryde feed: ) i ing 7 3 CRE0 ks of total

(@ Sl ot GE gl B %ho BOHTRINR 2ofic FABE AGCEE0 abls of o

catgl98aYier 306 grmidEoide fadl antier (® shattthbta hydrogercasmped is edded to the
recoveri ngqthe met hanol fromthe crude product;

crude fgadmrieg to prd ePRRACUG: hanol with additional

o xS S5 B RAANh BBA PRSI GARIRIGRES one or
mokeaf ihe tndthwisad dbmpositibnsacooirigiedherinvietio, contactingconditions
thaf GoTBBRE(2 g TR SRSt RGO PR S perature
belh PSS 4G HRf et e inoiGHAO RN bitafyst i9RALst 1Y @lsbiblein e crude

respective one nore properties of the crude
feefip@h) agitdting the itorgamit catalystrin it crode feed:angdéar (Phcopfpsting the crude

. | 1-60
Feed i herinternd et LALvR: S pearrccs SE AR Al b bl %o proguce s
tothlfAbdit A HRURRs ARG prodacidRal i Rlighia mikturelet STR

prior to or during the ‘contacting. In some = | .
enb dulsoree tmbodientsptherinyention lalso poeYidess scombination with one or

l,nat i i th . , .
SRR s e B A O g o
i i Y e hiefi \rises:

cosgl 1 c%?gﬁ?/ge{eh\;& gﬂlt hgf cr ;ddg:%c éedﬁg?gia ﬁcggng_i% lf'lrni %z(a
providivg/sgan tea oph SIZQUePTION & BRGHTEIZCOm, "
Pst ially A ' ; . . .
S50 11 Bl gt o Rk s e ) with tho noranic

salf bathlgst i_tﬁ)th@lﬁfdragéﬂ slrm@rdeh €) Gptﬁgh'ng the enhdwifd:e:td intodthe contacting zone;
inorganic salt catalyst_ in the presence o ter.

andion(drconieetns sie ROt & inprequg %ﬁﬁf_ ‘Bﬁﬂg}ﬁg‘i‘ at g prially gerove

coﬁ@ﬁo&rtﬁggg@[c%%?‘fﬁei%@ﬁnic%aﬁchﬂ (d mxture at STP. In
sone enbodi nents, the |

nvention also provides, in
c onth ek embodinkents) thednvafionailse provitles; imearhbigatien with one or

oy Ap esuehodsCREPPNG RS SheEing BLe I PRt A HEpga ffas Comprises
cot ﬁn%@&ﬁw $leddfith H‘ﬁibrézaﬂié N cat®EPid Srdduce(total product wherein

roviding steamto a contacting Zone prior to or

at Thasti angpriiomb Aitit itotglt prodyct iopioidnepdzas a wapot, shd thegnethpé further
crude feed with

o St 1 oo SRR ‘i Mk o e
crﬁgioéﬂ:{rgw, R0 U5 SstinkCon&RioaY kitGohh6lled $R thaad) ibetopuddroduct

acting zone; 20 and/or (d) contacting steamw th
futthe comprigesdompments vdthed selectedoboiling raage disahution) gnd/or (b) the

r enov coke fromthe surface of, the.i ic salt
crydePapgiast COPRTSS FETRREGEF HEviRg 2 Stleetef ATLREY 41 <o
Pr oV d6sie eirbofRAdMNY) #d BRent dnbl Wovides, i c@mbinatibie with one or

met hods or conpositions according to the invenﬁ_&ﬁn, a .
moretofi tht methodsomemipositions aerosding fryths teyantienBging that gamprises

00%\;%8"5]85?% i(:1(':|J.d% claetd V%l%tl glIll 8 cnI 1%0%&91%&3 ﬁldt t%@the BhE grfbre catalysts

are nonacidic.
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25 at least a portion of the total product is produced
as a vapor, and the nethod further conprises

condensi ng at | east a portion of the vapor at 25 C and
WO 200506386 to formthe crude product, the con®&d{USAgps/042654

conditions are controll ed. 3 oc

pr oﬁ:\fﬂme ?‘H‘S‘?qﬁ@@%‘ﬁ% P*vs ugé%%%ﬁ?ess, %Mﬁﬁﬁo ° ot
moRObf the thekiRNE @r Sbsihéditetsi aasordiigdb die nvpniidns a KaFeigh:, catalyst or a

product congrl ses conponents having a sel ected API 6
trangitioni mgtal S0fidncatalyet thath@d haehictal of gk lspshiherag. & lsgst 0.6 grams,

rovi des, in [ ' i I
or fhiGHH 8 eph gf 2o i, & ltb 3Ehafn i dER e e e KFeroSis
catAHithRdhd balsitkmeabatfidodlyst (b) pasa atoddc faiecdfitansition metal
one or nore catalysts and that t

h .
to spdiim ny b KsFemoSuavalalist o (e trepsiligs msts) Suleds satalyst in 2 range from

P 04/ . i i i

025 T SR EAR Rl o B L o S o o
or %ggui%%ll %&taﬂ‘e{;) ﬁ?ﬁﬁ:tttﬁte@ tiserefs () cfﬁlithlfmrtcomp:'ﬁsTsi oncﬂmhqm alkaline-

e cat a S or ransiti on a u e .
carthamalalps o pATe, GRIIRHE00! Qe BF TiAre SABG R thmela, gF mixtures

|
g G708 o1 e S iy MERE 8 8 SERHY it cns o
mokBEedID fikals; of adirfuyestthereof, wbeteimars atonmio ratiet afltrageitibn ttal to
sulf 15 oSy aunta o1 B rgion ryae ytdsiatiys FinAigee from
o.sftﬁ%s d 8 hiotle r Y G ths hikhlP nRtdi#R0%e HafftioP nrtdl & RG rahgd from

urther conprises one or nore alkali netals, one or
abovertetodlq (if) durtitks cofmpoines oneror mmre atkakné-cantiematals, ope or more

m xt ures thereof; further .conprises one or (e ..
compains gEone gy Bt ke o5 ipis, R ai R el oByRes rato of
tra.t?sg '%%@Wﬁﬂﬁﬁ &1 R K Fe 8L FafmlysPbr tHetharkition hidtdl Reifidelcatalyst is

urther conprises one or nore al kali netals, one
in orange frencO.5pb3raeld aofatamie ratio ofibe alkaliredeartiyvmetal &0 thgtransition

i, xtures thereof, rei n.atom c .ratio.. :
mefil {1514 e ARELALOYS 0 8 o 8 Pk b A futper comprises
KFeLSt (1F filrthdP Sorhpiodes KerteSh; hd)dri(j)és AaiaeidiGt is in a range

from~®0.5-2.5 and an atomc ratio of the alkali netals
to bmeome ambpdimentsythednvangion alsg prelides, i eambimsianawish pae or

; f urther . i
mof,ph ok meffodhl: HAPRERSacRORR ok iy BhicH IR TEPRIFR 0514
catalysEils ifgneddnistamet al s, or mixtures thereof an atonic
ratio of transition netal, to sulfur in the K3Fel0S14

cat &1 §ayme embedimenisa s Y @HORRISAIPTEYIeS, HECmBpIRRYAD Wit one or

| [ r 2 b . At |
O B 12O g e O ifor e
trandfigie mictad sulfides/ thabortin whick: §3) dourgrise one onorsansitionopetals from

MUNITG R M.
mege[gp n@?{ﬁ{;?&hﬁms Bbﬁ), P Uk e PrétbsrO (1 coMipties ﬁn% 8r more iron sulfides;

Ion wt one or nore of "t he net O'S or .
(c)wompeisés Fesy{dpamepritenBed0(d) kempriveatiivire ofizan sublides, wherein

K3FelQS14 catalyst .is fornmed in situ., | n,sane
ﬂieeiﬁ%mlﬁ@?ﬂag? ropRRSeRiGd b EhTEIa Spray PEISES & 1 & range from above
0 th 9’?‘?’]‘6 Qf?'ﬁh‘ﬂﬂer%ﬁl ri%q{;%{os [T0fRr BdnthdiSvitEthe @elfleFeed; (g) at least one

conposrtions according to the invention, one or nore
of tie ttansition metals of the one or more transition metal sulfides is iron; and/or (h) are

deposited on a support, and the transition metal sulfide catalyst has at most 0.25 grams of
total support per 100 grams of catalyst.
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25 transition netal sulfides that or in which: (a)
conprise one or nore transition netals from Col umms

6-10 of the Periodic Table, one or nore conpounds of
WO2M0S@63%6r e transition metals from Col ums 6F¢d/USAN04/042654

m x sl B ifrUHB01 i ihtibn with

sul Hjéogé? %Péﬁ%%@es%ﬁggﬁ?m%ﬂ@ Fe Sg ;W;( e?nc.s o
mos€ oPihis Beetiiods ot teotpositions ancosting fodbe invenldorsametherbof fogping a

sulfides_are represented by the formula Fe(l b)$S "
trappigareimeial SUde S RRGRTRSTHoRIAY g0 g p Ak g a ransition
mekd rogﬂﬁranﬁgﬂﬁ%tbﬁﬁﬁ th35:8 D RAdkiRdd Petal XAt shid niikRre; reacting

crude feed;, (g) at Ieast one of the transition nmetals
theofanshinanetaloxidemeta samittimsrwithehydrogan toifoias ap inteymsdiate; and

reophap GeinGrmRbBa VLR BapargRte Have s Hife hitfosoons to

UMBR 1@Pthe nedt® saft compribassin. alkadi metal
p%e%g%%%%%gﬁ%%l usftocc?ﬁd}fibs}12654 In sone e%‘oodi nment s,

caibbaate; (b tiat further semprisesidispersingihe inenmediatein the oae evore liquid

P B i 5 BT SRRERS b A o, -
s &Y i ASROL T 00 O aipns ot s o

hyfimcarbens isa¥G0s kylenerer aixuxasdboreef; () i hichusing e transition

reactjin the transit ) [ .
AR Ty PG o s TR B8 B it Bdde gnd the motal
salt fPthk phGehdifof deliBhizedl watep toibin sSwhtpaste} Oryiripthe wes pasteat a

of oné or nore hydrocarbons to produce the transition

temparaliresinl  navge famal 5Ps250 G png pelcimingthe dripd Pagiept Epperature in

kal,i te: . ' .
o B TR (O3 R ot Ben Ll i SOR e
helittll th6 astbRnalinbin teipiesetice ofat least osietdf the-ieydrodaihons i¢ e)
i n which one or nore of the . dé)o hﬁ&o arbons have Q. oting th
terBpeTRIFRyBE FRNES oM 24Q:459 “G.omdeer (8 e HRgires gpntacting the
ca{lﬁé?% 3 ?555\:2311 ?ﬁﬂ&h%qgé@thh@co se¥ Y163 %nd QhyBlogeh 8tfce.

mXxing the transition “netal
oxi de samd ehibedindmd, tisninventonplsogravides, i ogmbination with one or
transition netal oxide and the petal. salt in the.
e 66 BiedBOtBPARRL SOBTROSIRTAAGSTOIED i P8 ieBiieR Fpdurghnic salt catalyst

tndf o 5416) U5l o B sl et QEHBRALHORc o mibré ARSlnd 600 metal

ning the dried paste at a
catbenpies,atr migtvires thereaf: (bnape drmeore 3lkalisagaldydraxidespongeranore

A em P RS oromietion et SELoneQpent Bl st

hyRA8eLbnd BEmBYLAIRAMDAN th@talchydHEER) F Rfitufesitherbdty (d) dhg er more
rom 240-350 C, and/or (g) that further conprises

sulfisies af onegr mbre alkalt metpls; onweoeretsulfidesiof Aneornorealkaling-earth

mg ;‘Ef‘ﬁﬁ'{;&g ﬁ’?’ﬁ%’&l’: éﬁgé’?ﬁa‘i[’}?}ﬂgfg %’?}3%?03&% 3 blefre alichi 3Rs, one or
m&R LR AA! dfdhe W bibrd BkaRfie-dRihMERIsP6r tnh@uree thepss, @) one or more

conposi tions according to the invention, an inorgapic
metalstirorm Calupans 6-10 of thediepiodicdiable; ape of @O commasndy plgue or more

o 10 5 £ SR 0 o r
in@lghik imdEtsalts, and mihekdie i least ene bf tRisorgAlik aletal saltogenbrates

met al hydroxi des, or m xtures thereof;w&c‘%i one or nore
hydride duripgusg of the eatalysts (h) sadiuey, PAigsRuRE) GG, eespiTR, OF mixtures

mIRSA ) DR §80/0PhaBesTtL 3P AMfhERF 2 66diufB1 Ahd APoassium salt

and the potassium salt comprises potassium carbonate, potassium hydroxide, potassium
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25 sulfides of one or nore alkali netals, one or nore
sul fides of one or nore alkaline-earth netals, or

m xtures thereof; (e) one or nore am des of one
W%‘?"é’“é&%ll metals, one or “nmore anides of onECSWSﬁW@‘“GS"

al i ne-earth aI or r {.

i or FEEEres therirh & Al P oISl @ birbofl, sBlium
hy&%ﬂar s hGQHH P ﬁﬁx@fesme@ amdoe(k) mamm the:eof

Col umhs 6- 10" of the Periodic Table, or_ m xt

t heﬂl&sdime empodiments; thegreention alse PERiires, %Qoanblg%nqnsmﬂé ARe or

t I
mqj'g ﬂé&gtr%%ﬁ che a3 o@ggﬁpﬁéclggrsdéﬂ%t;ogﬁ?ﬁ gﬁrgg?% an%?dr%%m salt catalyst
that HEHIMIEs alQli AeEHAlS T whithi (H) the ate@i tativ ofan ailali mstal having an

thereof; (i) calciumand/ or magnesium, (j,) a i xture .
ataptic aaumbm‘ ofiat deast 1 lafecpncaliali metal il BARSAY atog%%jmﬂlﬁger greater than 11 s

o RS A DR o G488 g potssiom
an'ﬁgfﬁlUm AR5t pdtydfingB, in arangedrom &sl tohg (@)t leastidiree of the
the sodiumsalt conprises_s Qll um ca bog{at gb sodi.um

alkaimetls @es sodisum. netassiun, gad eapmic,rating pf
o, S T A o

0. IWS% (@F attidust ﬂIimdtcfdhe dkahmetxismelsoahmnnpotassiumgand)cqshm, and each
i nvention, an_inorganic salt catal t inclu

5 th
of PP TBlies Of SRR KRBTSR, SAUE: ) etiuP P PORGFE 1 Sesium is
mﬁkﬁg &qﬁbqlmfsa tﬂ'&gleﬁé’t {Rite8 T She WiIE Qs A pb@aastim Ldestun,
et af “havi ng an atom c nunber great er than
rubidiving, anil Bach ofithe atofmiomtids bf potagsiurh i) cesium cpoiassiubtogtibidium,

the al kali tals are sqdiu pot assi um and an
“ﬂf’%ﬁ’ﬁ“&‘t?ﬁm&e"@f‘s%ﬂmegﬁ) @lljg fumis in a range from
0.1 vhQofhe eﬁﬁbdﬁ&en'tse%%tmxléﬁtﬁﬁ alh prb@des ik admhbibBlicH withioge or

sodi um potassium and rubi dium  and each of the
mereofiihe methodesorafon@sitions aceprdingts: the énviention, s inergegjc salt catalyst

bl kB0 B S04 e M B B,

caRffih Bﬁide?ﬂ SfsiuribxiasditafembXide Ajkirotdite, duniihg g@hﬂma‘, iron
rati os of sodiumto potassiu sodi umt o cesi u

oxjde; niskelnnides zine oxide, padmipp oxi eaﬁg%mpmbﬁxldeslort%l @P’wf
ast _thr { a |
ol 5orp 5 e 4 b oAb 8.8, s -1
of PR PérfdiTatle, @28 o fﬁor@ eﬁxﬁp@lﬂdﬁbf ond ofrndieungtalkFream Columns 6-10
cesiumto rubidiumis in 1 range fromO0.1 to 5. Fﬁfﬂl
of dhsReriodiso Bablesang or mpse alkgli ozl frarhonates, oy jog are plkali metal
0
AT B P, B b LR e
caftRinkite,adndloy fiore alkatid- Barﬂgmatashxjmox:ﬂesmne ot milore alkalinetearth metal
the support material conprises zirconi um oxide,
hydriles, ap/esdnirdureRiisFeafi um oxi de, titani um oxi de,
hyd t Binklehfbod éﬂﬂ ggﬂtﬁﬂrb!l% eprb\rlﬁgs g&c&ﬁbﬂﬁnoﬁm@ne or
OXI Zl nc oxXl m um oxi antimony oxi de,
md‘)‘ﬂe>dfltlieaaethb$r @ocfompoanmh- o accobding icthe pmreanenl, 4 methhd compnses

coBiARBNE PSR GoaKa it bR EnorerpicChelt SRl Tt ® 1 s ety of the
m% Qrsal'lreﬁtﬁlggﬁg @ﬁﬁstinﬁ%g}r (RiHARB& 2 ik predénce ¥ sEIEY, B6L/6r (b) the

one nmore a met al carbonat es, one or
mmgamcahlkaatalyatas abntlrhybdslgﬂddhdsto therude faedr e al kal |

met dri SimSNe Of , ore al kal i ne-earth
aﬂn i embo ents, the invention also provi %es 3 b OB ﬁon with one or

more of the methods or compositions according to the invention, an inorganic salt catalyst

that exhibits: (a) an emitted gas inflection in a TAP temperature range, and the emitted gas
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25 carbonates, one or nore al kaline-earth netal
hydrOX| des, one or nore al kaline-earth netal

i des and/ or m xtures thereof. In sone
W‘éﬁ@éﬂpmf’lts the invention al so provides, in PCT/US2004/042654

mlﬁﬁtﬁn%lg gva%e;rgrﬁgﬂ cﬁ-g‘,%ﬁ td(i)cﬂ?% (6) a hélg t:%ﬂ&fjﬁl erature range

I‘nventi on,
bet®eBPLOG-S60 °COIF0430 T on 300-400 °Cem:ldmnﬂmeaib}r dlm%scanning

i s b L T e
betv‘)gFrg %o ?&F 5¢ n&%S%AS%u’lC% 3%) atd' mru"éd:e g of it%ast LY %mn%&ray

ysti's “conti to the crude f
dlﬂrmctfc@rﬁtteﬂmaj igeniader thinean m-\reyl thffmcta:lnamttpmf thegorganic salt

e R b RH oo A O S agh . o
les? ﬁ],raf] i ¢ %Hﬁ%ﬁw‘ﬂﬁﬁh@ ] ga'nﬁé salf Shkal9dt bRIOrE EStHifGHEing.

ron 1n rature rahge, and the emtted
gas In stime/nBOTiireHB 3ha &mmiomslsa @mmamonmmmn one or

gt;e]rpvmapor %?d/or Cérbon di oxi dghf i o&hgrg&?rg%cgltcatalyst
tha?é:%ﬁ‘é@m&mﬂ{ed%ﬁgﬁﬁt e?ﬁwrah o ds betm%ﬁ&@bsarmmland the

scanning calorinetr heatl ng rate of 10 C per
contastingeonditipnaa@alzot @lrr.reliai such that aaponant;;@ temperatag is: (a) above

I RN RN

ca&?@@g? at bPASLRN TAP eanﬁérﬁﬁlf@ ﬁhd/@f‘%o? at legst e TAP hanperature of the

nic salt catalyst below 100" C, and/or (e) after
mou:gamlwsalimatai@t |on| c conductivity, at 300 C, that is

oo T AR BB B Y et B iy e

mdré¥ £k 'n%héﬂs%@ cBmPYtifies accOrdinyol the irivention, ah imvrganic salt catalyst
nore of the nmethods or conpositions, according toeto?ﬁle

that nr/mwhlsh (ahis liquist ereaerd-lind atéﬁ%ﬁ&ﬂ%ﬁ TAffepmpggatur

e R O B BRSO 9066 e e
feedl'o8 16akisd? (RONAP abthetatans; lwhehsh tiee mtmpemgm ie thxematimue

coppera )%a%%ﬁm salboniglyteatibils @ shattedggs pnflection; (o) is a
m%@&%&cﬁ ?il?%tmq &59 xy‘gas% al &% @&%&g@ﬁ%% °C to 500

erature of t I norgani c
°Csad/or(@) al lyat ond &f tha two inprgarioskltsdias 8 D&&@mpw@mcu abave 500 °C.

et o Hme FBHEE Cﬁ%ﬁé\%@bﬁ?&ﬁ%&@% eSqmBfarich e or
mdeb 8F ng%ﬁh&ﬂsl dr cﬁﬁmzn ﬁﬁs aJcBﬁim@fo the inMzhidh, ah Forksnic salt catalyst

rquird or sem | east” at the TAP tenperature
that fwhesh eestadnmﬂgﬁafmm af@hthowtthamn passritirongh ai1969 gacnoa filter, self-

e Sl G G TR
At Tea'sﬁsdd‘@ @1161'1 {REthe Sndr@ame Eat éﬂ%ﬁyﬁtﬁa&ﬂbﬁoﬁ’ﬁs 60 a first

organi c salt catalyst exhibits an enitted

fommfd egconhforiphnd thegecandform és inrapebls quﬁ%lrfpﬁ&@eth& fistform upon
I|d hase at a.te g~in a range from50 Cto

c0q he IHogigagic Falhca yqtgoagfﬁ Gne of the two inorganic

sal frg s&ﬁe? embEEmdnf BRI iATHtOn ARL\R0EAES, Tn cdribiaation with one or
enbodi nents, the invention also provides, in

maro nﬁthq:amttb@dwmtcnnmemgns according to the invention, an inorganic salt catalyst
that has, per gram of inorganic salt catalyst: (2) 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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nore of the nmethods or conpositions according to the
i nvention, an inorganic salt catalyst 25 that V\,hen

tested in the form of particles that can pass _t g
WO 20058639 cron fi ter, self deforrrs under gravﬂ’@‘ms2 04/042654

And/qe) atinéi 0.09P%rheBf glassy oxide
hﬂlﬁ&?ﬁw&q%t& rature Sadei Ieajst 300 C, such that Y
cothpeuridsor gani ¢ salt cat al yst transforms froma first

form t d f d th d f
| nodb g&m%‘e%ﬁof? gicafn RS ipR P PROCA o R P e o

mded ngf %1@ 6&%'08@6&1&0&?&&5&% g fodhé le-Entlé’iQ tl'leﬂto&ﬂ PEoduct that has

s the rnvention al so provid
at Ieaemﬁ)i mgﬂamsmfmde pooducbper gramef dftak IhredMI hods or

ol 05 sorms, PpBo iepls, iduvensiof Ssp Ao vEcs s SR RNGER{th Sne or
mo?é‘BP{h\éz% c%)orl ! ﬁﬁgﬁhoﬂs Lo tAb iviehtion! lﬁlcrﬂt[c product that: (a)

m cal cul ated as the V\EI%
has atuhosﬂ ﬁhOOGlgtams, ahpwst @02 gramy; sisosif0.OewDso Gw@@ﬁ:%ams,

et QR g 15y 00000, e U001 B e 010,08 grams

of R%iRle peP SRPHNGEde prode® t)hﬂ@ﬁﬂm@gﬁaﬁls tb 0951 grx@st0.00001-0.03

al so provides, in conbl nafion with one or nore of the
grames, oo 8081-0ddrgyams of enkes nee gramipHerude proguct; ()des pp ﬁleﬁm’» content

of e U mBuet heh e S eopusts BE e Efln Sedh (B Rn b tham 0

gr&nd) 8dt BB thaa Oloh %rﬁﬂiﬁ/&flﬁ)tzﬂ Mokpdfic PlbsHtalest pet Bram of crude product,
conbi nation with on nmore of the nethods or

as detamoiged by assbalanas; (Rj hespat lnest Orvarams ofom 9.00004:0.99 grams, from

o(gr@g%é%&nggﬁ; aQ‘g'%)B?Ja%i 8? gra &%t msc?e’%o@%&g@é&mpnses

| VEO3hd theDOGODRME 1ea§m3rg&n§mwmck @t gram of VGO, (g) has o 001

0. 00001-0. 05 0001-0.03 10 of
rasas OT eI Ook-OSr Ay | sf@e@é%te. (s pognis FAE o8 atgmarial b s

atoy 19?—1/ [ %0:11805 0P8 gz the%rﬁ fee@r P%ﬁ%%o&c@&h&ﬁﬁgﬁmmahc

eper gram o epro has an-ol ef i fs
coﬂtenlt cﬁhit leasif 1086 gi'mthahﬁ% gamatﬂdlcuirgrmmmmcuﬁm of the crude

S it 5 0 - R e
co%gbﬁmfé‘.ebtf enBéile; ﬁ A58, Bbr SrabST dPhARPIeduct, éﬁnost{) 1 grams of

term ne y mas$ aI ance: (e) has at | east 0.1
begzeansﬁ'orhr()cﬁﬁ-mlﬁtgmns of toBrene, £rosn 03-@Merangodmeta-xylepeafrom 0.5-

0.15gpa PR egand o N2 Gbe Ao Lhert BYERe s A et

00&)1%&:&@61‘ FSmRELG1- GS@I% of/&%?sel((ﬁ) chrnprisbs Mikkel, @hd e diésel has at
fromO0.1-0.5 grans of distillate; (h) an atom ¢ H C of

lezat 0. Brmmstoﬂaromamcm geam ofdiestl(ophas alead 000 grases, fiom above 0

to 7ot B D1 06T Syl e B B ki g emd the

kema&seqaﬁalat feabti 012 Ig?dnfsfﬂitat feaSiaN$ SFmsO3f drdilﬁaﬁdslpée g&i Bﬂla&osene
é/k has monocyclic ring aromatics_that conp
anwy

r afisezing phiplt Bnteamperadire of etpesimal °6s at@Wr%" & @t most -50
k8 R0 B8 o265 o A Loy,

and the fipBiha ARt bstiRd Iagrds ea’thosﬁ: 1104 Y @mﬁs A al mogir amm gfams of

ortho-xylene, and fromO0.2-0.6 grans par a- X
benzgpe mgggrg.m ofcnaphtha, an octane number of at Ieast 70 at least % or at least 90,

(

|®

and/or iso-paraffins and normal paraffins with a weight ratio of iso-paraffins to normal
paraffins in the naphtha of at most 1.4; and/or (s) has a volume that is at least 10% greater

than the volume of the crude feed.
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0. 0001 granms or from0.01-0.5 granms of diesel; (n)
conprises diesel, and the diesel has at 25 least 0.3

(?rarrs of aromatics per gram of diesel; (o) has_at
E0633001 grams, fromabove 0 to 0.7 gramsPCHUSEO4 2654

0. ORL s Serfihhchl 1R5ANARBA afoB brcy MY, ko GHYiAIRBANIH ome or

erosene has ‘at least 0.2 granms or at_|east
moie 5f e arathals o icompbsitionpecoyiingtodhe kyendiune methtxtjﬂlét coanprises

confeing Arguds 1egH veh IR0 T & o PRiEE it gomprtgs Jmace
pr o%ﬁ@ﬁ?ﬁﬂ{er g%mgﬁgﬁ% h(g) ﬁ{@ tﬁé IR pEdiRict with a@puiRIthatdSthe same

tha has at nost 0.01 grans, at
or dilf&t:edﬁ fidm @:bamde foed @t fotm stblendonitale fomstrasispobiagydmn gombining

thegrudecproth @owﬂbﬁ oo P 3 58 e of et Bomlne G feelll form =
bleﬂa i’ﬁ?&blé’fﬁr et a«?}}t‘ﬂéﬁh@ geglﬁgbﬁoﬁaﬁhg eheddrulisprodactald)iffastionating

t o norma ins in e naphtha of at nost 1.4;
thecorodeopro@sit msom ov olarergistitate ﬂragn@ns, redprodu¢ing Fansporption fuel

e

me?il e QufatiRe n‘daﬂn%ﬂiéb:l-a?ﬁhbﬁ Mnetdlistilfideealystty oofer hivtals from
ods or ‘conpositions according to the invention, a

maMMmmexalm@msst contacting a crude feed with a

g?L g%gst to,f &m ?Jgﬁ’h?éﬁbgglﬁg%%tmaﬁﬁ% ;}P ,Iﬁﬁt?onxgm th one or

mdté Bfithe Eﬁ&ﬂé@or\/ﬁohﬁoﬁtﬁhsld&ofdiﬁg to the i:bxenﬁm[a ciuder product that has,
different fromthe crude feed to forma blen tablia
§§)Ct¢ east 0.3

per g:m;mfanmcimmdn@ (a) BY least Q104 grems PEESQ » dad they
t
o B O AT e e

at feafti0.3 biafR of Geomaticapler grant omjesel;e(c):acuemt P00 grams c(fd])aphtha and
fractionating the crude product into o

themaphitia; bawing pLEOFEhS Sra !t SEBRFae mﬁ@%@a@ﬁ% Jnogptane number
of ];Pl%lst 70! 8:;3/&1134; ﬁ?ﬁfﬁ&%& dehGind WAt 4 weleSit faﬁ@%&"'tlmt aparafﬁns

e cat al t IS a transition e
to gl ﬂ-paieffmtoalayﬁmst I. 4;e(ap b bejalt dfeat iqastr(h@till gramsef gimixture of

Wtslk%la{i!%fgﬁe thgﬁfl%gaz‘it’m Fng O\clbgﬁ'fbgﬂ%y { @&%QE (400 °F), and the
rr€| nat Qﬁtsmo& 1 %‘éﬁigtdf Blbsk §91' QﬁﬁlVdﬂﬁﬁmb,r(e) a weight ratio of

on Wt more of the nethod
atmmnmydldgen rhtsatannocai'bqgmthe tchmpomh@mof Yrmos 15r5u%31 most 1.8; (£) at

1L e 250 e B E Y Bl i

gr&aﬁ 89 k& 88erfdf and/d2 RS b %eﬂﬁé pEinHe aptfem‘ﬁ%tmé oY abdnobteds ¢C; (g) from

01 grans of diesel, and the diesel has at |east
0. @-&1@ IgBABS otfatemmﬂwdr@senp:@r g af emppsiing; Gl)(r!@}l-@tldensable

I O 001 t
bydocRipeR 2556 B aReian WaRDoNEn B tipdh s B 1S Wadior
ol&Hfs3RE gRTBLIhe cBinbiied RATondéhsalile ﬂ&dhbckl%ﬁn pasesfafid naphtha; (i)
and n-paraffins with a weight ratiq of th

e
nonmnémsah!ﬁ|hﬁdrocarb0urgesq$ﬂpéﬂamlfthﬁéﬂféﬁh Athepgombined, cqrpgrise iso-

b e 0B ISP i
coﬁfblﬁeasda 2604 aﬁdhﬁﬁ@oﬁdensﬂﬂd hydiﬁcaxbtﬁgamae ofiat\mmg 1at, (jiriteet

15 grarrB of ol efins gram of m xture;

hyd@cgmons $i¥h eAEbOLIEAYE S YEID eAmPESAECRIFEn s RaTRS with
ca;él:p:% LS :5111 ﬂfz) %d gt(cgo atd JWZ@ht Rhio®r PG mbinéd Cf fnd C; olefins

to the combined C; and Cj paraffins is at most 0.3; olefins and paraffins with a carbon
number of 2 (C,), wherein a weight ratio of the C, olefins to the C; paraffins is at most
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| east 0.001 grams of kerosene, and the kerosene has:

at least 0.5 grans of aromatics per gram of kerosene

and/or has a freezing point at a tenperature of at
WORFN6386 C (g) from 25 0.09-0.13 grans of at BIES2004/042654

0. hxﬁdd/é}lga@%&ﬁa{ng%es By n?&?‘h&" Rfnber B 3 fey); ﬁﬁsﬂﬁmweigm ratio of

rocar pht ha, which, when conbi ned
the@yslefits toukd COpaaffarsdsnt most 0d; €K)ihas bp@ﬂlegg gonient gfat least 0.005

gra\?rgspnﬁlﬁ agsdan?ﬁ;q &%Q%%Qéﬁg'g&ggg%q ?ﬁf;‘%ff@g%f@g gglgn)glgasgﬁamst 0.00001
grais oL to par af Jr‘%erﬁﬁﬂ ?Q&Hoé’s@t@on ¢ Ppdreffink SOnteRPSfAhE | NS

wel ght ratio of the
hydrecarpatsctfavingsa bailihg eange ﬂsﬂﬁtﬁmn@f ahmpsi203¢ Colarangaifrom 0.7-

0 SRagrEns o) ”:%ré‘é’q‘%'agfsﬁvﬁ‘éﬁ e T A o A ot

hanuﬁgxg@gg@é% @agond : nggmMmbmomamst 204

and a wei ght rati o of
°Ct fremdfii-6:6 graaas afelefiss @) bydmearbors Witk a beilisieraugeclistsipytion of

at %pﬂ%é%ggb%'ﬁ’mﬁha%@%&ﬁﬂ%ﬁ% o340 el 6,801 ks of tecminal
ol '3% %ﬁm ctifblé}%so BfochBohd ' Withd bréﬁh@fxﬁnges&lsﬁlbahomﬁt most
24 005/ 063936 / US2004/ 042654 0. 2; and/ or

204 PEtthat sompusepelefins,iand the alefing haue b awelaumte of thrminal elpfins to

SR ot G Skt S - B el B o
hydfocarBasd inQ Kiifng ﬁhgermstr(bhhoﬁasmaemgma\mnqc n a
ran e froml1l5 to 30 at 15.5 C, (m . has, at nmgst 0.00001

gr ake sane embedimanis, fhednysatioy SR desnizombigstion with gne or

: P

i D P B asso i B BRRGE WoRlcroductthat has
at Tea 1500 of the@atiBysty ilprisiey) oyt musre atk@hsn&talshnavlhdl |(a)at least one

ran e distribution of at, nost 204 C that
of thelsabi mefalsfis patapsumoRRIdUASON FEFNRY CRIBEHT qa%ﬂf?%ﬁ@%dfﬂf (b) at

r 0,

leag Gife dt?-.ﬂxgn a‘i’%lg%lg ﬁﬁ'ghregggf}l %%é a Vﬁlﬁlftlﬁﬁ gﬁeQall %gral?s{;ﬁ%rgﬁl%% sulfide
andi’bﬁbﬁrtdmbj on of at m)st 204 C that conprise ol efins,

and t ggm%lge ‘fS‘gP i@q ave rpr §pec(lg‘} cﬁ%&%{?g so%fﬁﬁe w@%ﬁon may

be@oﬁlﬂiﬂeﬂmt}{ e dfes’ angﬂﬁﬁ@hﬁ@mﬂfm&tofMVe&% @ ofr RRAmple,

conpri se ole e olefins have a nolar ratio
featires fromi omeel enthoeliment thay be conghined with &atures pmeany|afdlq other
“8’ g‘wand/or (r) fromO0.001-0.5 grans of olefins per

P hydr ocarbons in a boiling range distribution

bet W aRRP efbaMiEheBd clide bfodueRRresthahbe bl Snytofi the methods and
i nvention al so provides, in conbination with one or 15

systeme describérbhereimhods or conp03|t| ons according to the

it E\é?‘gﬁ{—lﬂﬁ g{ﬂyc GG ﬁ%ﬁg&%q,\ %JIC?@%% b@tagﬁﬁfat%tth? %fecfﬁc.
en%ﬂﬁﬁbnts(&éscﬁlsedméh_ one of the alkali netals is

pot assi um rubi diunm or cesium or mxtures thereof;
S 10 THEBRAWINGScat al ysts further

galrr%dd%g%ﬁﬁq‘)f Lﬁnﬁl'ée:s% Ijﬁlﬁhgﬁ Wﬁhé#o%{&%@'a&ﬂ nﬁ@ée S 'lled in the art

wiltEihb BefsTit OF 6o follewidg det:£1¥t desotptibs aad upmefmmttodne
may be conbined with features from ot her enbodi nents

acesmpaRyingrirewings i whish: exanpl e,
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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features from one enbodi nent may be conbined with
features fromany of the other enbodinents. In
further enbodi ments, crude products are obtai nab}&% kz]y
WO20058639 e et hods and 25 systems descri bed B&TESRI04/042654
I'n thar 3 eehnbdinta it or contactin,
addgg‘i‘t%ﬁtahsgﬁggg%l e thee?ﬂg%gl nment gofj‘ggé:ri beg efe]?iqn. 8
theRi e RERGRI AT IR e oliidE irDERe\Nédace ol ameton e odtalyists to produce
present invention will becone apparent to those
thegpial produétn the art 30 with the benefit of the
f ol ' | Fjﬁ-ﬁé‘tﬂ i paretilo liff 36Mbirftion with a
t he%?(gac%%r?‘pdsgh%%tgéjo raw nﬂg,;(;sa‘:u%n{311‘&\/\‘3/(1;%:a g"ﬁ: Fllé{ ﬁi&i s a
colgehiigatystemof an enbodi ment of a contacting systemfor

contactipng the crude feed.wth as]ng.o en. _source. | .
© he Flfsch Brkssheatis of g eriaimiespof AR D A8 (o ipllon with o
g%@ uct. 25 WD 2005/ 063936 PCT/ US2004/ 042654
cm&' gfg’létgﬂlé schematic of another enmbodinent of a
confFiG1 5 isq sshamatio éHan erobndimentof atsepargtionzonce @ goR{petngsystem,
(Eyg ogen source in the presence of one or nore
an¢ g ELOP% produce the total product. FIG 3 is a
sc prg!i@.t 6 f5 dXchéafdIon dBRIdim Enta)ﬁﬁtﬂﬁ?ﬁtdoﬁﬁcﬂ@g@ystdms.
combination wth a 5 contacting system FIG 4 is a
sch@i@t 7 is axdchematindan embedinentofianderic sendustizity measurement
onbi nation with a contacting system FIG 5 is a
%‘H'emati c of an enbodinent of a separation zone, a
CONtFAG! 8 i A of ROferfiePbOIhd ich@eZedtandlftopdrfies 6f drade
a schematic of an enbodi nent of nultiple contactin

. g ..
progdyctsebtaingd fom pmbodimentsehenntasting therrada,fed wat the fraggition metal
su]i[ﬁggi ctﬁf)ggductivity measurenent system FIG 8 is a

GP8PPbn of properties of the crude feed and
pr ogRGt ¢ 6sa ebulefisler caipsiitivng of tHeairudedfeéd and compositions of non-
enbodi nents of contacting the crude f(fged Wi th

th .
condesaehle hydropasbens obtained frpmcfantogimedfs pf contagting the Cryde feed with
t'hef:i%ﬂ oé‘%ﬁfﬁw&ﬂ‘i&%% ions of the crude feed and

] ons of non-“condensabl e hydrocarbons obt ai ned
f r oG bERi aehilatied ofmopaties agl ddnepositions of emde pidducts obtained

roym SbR SRR CopapETe PeSriddeeh bl tratioptial Siffde catalyst.
Pr og4&t $1 Rt %gﬂgﬁlﬁ@élﬁéénﬁﬁoﬁ'ﬂ?%& Blots Fiok letfai&%gs bf\@nitted

the crude fe e transition netal su
gasastoflay diarganic salt catalyst versus temperature, as determined by TAP.

FIG. 12 is a graphic representation of log plots of the resistance of inorganic salt
catalysts and an inorganic salt relative to the resistance of potassium carbonate versus
temperature.

FIG. 13 is a graphic representation of log plots of the resistance of a
Nay, CO/K2CO3/RbyCO4 catalyst relative to resistance of the potassium carbonate versus
temperature,

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

FIG. 15 is a graphical representation of weight percentage versus carbon number of
crude products produced from embodiments of contacting the crude feed with the

inorganic salt catalyst.
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FIG 11 is a graphical representation of log 10 plots
of ion currents of emtted gases of an inorganic salt

cat al ¥st versus tenperature, as determ ned by TAP.
WQP5/083936¢ s 3 graphic representation of |og pl §EL/UGR004/042654

| noFIcEhes Fifin lop! 8 BBhénth prolluo Pkt ARlus Of contacting
the@Ridefeed withancrganic 24t taatysts,t metal sdlY, Or siliGon earbidgr aphi c

representation of |lo l.ots of ,the resistance a ..
N B Ieb OB RIS L AD RS &t ViR r B e S opagnd AlerBaivg forms,
speciife &%&iﬁ%ﬁt@%ﬁ&é&%&’@é&v&ﬁ%ﬁ% of SERRIEIH e drdobifigs & will
I'STa graphical representation of wei ght percent of
here@kss ddstriptiddn J6takly diedarwiogs mazmdt beto seeles dssheald haunderstood

AT U S5 BL S SRR HRES R B g e vt
memu{a}%m‘f bfZolota, bit Gn HeRBhirad tHoSRteRE Hs3b bover afl

percentage versus carbon nunber of crude
motifadtionss equivalenisparklradternativesifaling within teeospircandsgophef the
crude feed with the inorganic salt catalyst. 26 WO
PresefanYsENeRs PCT/ US2004/ 042654 FIG 16 is a tabul ation

DEF ABTD U RIPTRINGE THRINVENTORS! 5 of contacting
Th rnorganic salt catalysts, a netal,
sal Certein epithadiroents of tiedeventinns aredpscribsd beneitoin mare detail. Terms
sce tib‘#éjatea var,j ous nodifications and alternative
usq%ﬂpeﬁ@ﬁ arty 28 i ments thereof are shown by way
of  eXfmn Retalls)t” Fefefi oMot ot thetdls from Qstnfinl Sfthe Periodic Table,
described in detail. The drawings nmay not be to scale,.
ong or whtatomnpands ofenetasaraere medals figm G@gwmb of thg Periodic Table, or

.det aitheg?éjescri ption thereto are not intended to limt
RS HFER i on to the particular form disclosed, but

on tAgaliaBleaAh Ynetdl{sy" ieféret bh@or indre Metal\fevm Polumn 2 of the
nmodi fi cations, equivalents, and alternati %SS éﬂilgilﬁlltﬂr%
Pexipdin Tablehenases npte carpoyRdsRf oge of more pretale fpm; i 2o0f the
. L | OF THE | NVENTI ONS Certain
P%ﬁ%%?%%h&?mwegﬁ%mi ons are described herein in
nor €ANELFArdfers T6 Bitenic ugesludier ei n are defi ned as
follows. "Al kali netal (§\) i qrrgf,[er .to one orn.&gore met al s
f r orASIMInFefers ¢ Apceican plagdard Testipgand Matergls. 1\ o
conppy A 1hst fob\dipehtatt. ChBsphalt
P et ndl" foft tp HRpRIERL A ord RiED Sfsphaltenes

Peri o xtures thereof.

cofitéhtda hs detemained byrdiSIM MethodP@00T.0 one or nore netal s

O e B g Coed S BB oFBER et
prd}?lgiﬁ]ﬁgfllﬁn%%: g&tcﬁ.ie?g i e¥bi bkl 9GO0 RIS AbtermWW by S EMMEod D5291.

“AP] gravity” refets to API gravity at 15.5 °C. API gravity is as determined by
ASTM Method D6822.

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

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

is as determined by ASTM Method D5186.
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20 "ASTM' refers to American Standard Testing and
Materials. "C5 asphaltenes" refer to asphal tenes that

are insoluble in pentane. Cs asphaltenes content is
WQ,20050638%6i ned by ASTM Met hod D2007. At omi ¢ hy8F&{S3004/042654

per egpl 30, &f“r@{]efaatbl%%olﬂ&ﬂ&eﬁitﬁﬁ Wilfthé abifle foameate a
crudeé  product; naphtha, kerosene, diesel, and VGO are

p@@fﬁ%@&l&ﬁ:&ﬂ&d@yﬂéﬁﬂ_ . Met hod D229ii3| 25 "APl gravity"
refers to APl gravity_at 15.5 C gravi.ty 1s a .
det SBreied- LTy ate TR 5 TBBlsSular coity i i <apably OF apegpting

prq?%rﬁé%g ?.Bgl%le T AEu R &Q‘H%ei x?fﬁﬁl’e@ bf BeSRfddeovryHas& include

ormation. Boiling range distribudtions for
hydrbeide (OHE ) frestdr @h)pcarbaxyldte (RGOt halide (Bs , G0, F , I ), bisulfate

et.erm ned_ by Met hods D5307, unl ess ot herw se
mg@htimﬁgﬂ&a@)@@ént'of hydr ocar bon conponents, for

exarph@on Pkt Bfers io5tfe RRAI MBS of ArBbh BSms1ARMdIeNLs

and aromatics I n naphtha are as determ ned by ASTM

Met HEdk&aERes toGmiitls nontaihingragrhmmacsous golids thateire netgvapexized under

i iped by | P Method 368/ 90, ,
proges R nF TRE PR T e 1435 (BRERIRRA 1Y ThisS Rl e ueientof
colkik 8 tofal w2 IR QP SGIROBRRA tIETBIAVSRAIM 00 Afad datalysts.

"Breasted-Lowy acid" refers to a nplecular entity
wi t HCohtenttyefers tp the weighhofa eomponsnbin a $ibsiale (tor example, a crude

ok G e S F B 95 Gl g

badeti O tBE RitAl Gei RY oTGRE Subsedte] t'Wippniaraftdo pirts per million by weight.

i it ol i e i 60
i

Mé&hotbDegst.e. "Coke" refers to solids containing
car bonaceous solids that are_not vaporize

., upder
o oF DU s dIsEbeBh Hia b LUETAES disiputon between 204
o I . ~ i
Ch U CBe R EIges, P sl wiigaligiy asT
Méth@lD2887. aDissillate maointiade kemosdrerandtdiesehe wei ght of a
conmponent in a substrate (for exanple, a crude feed,
a _{Tg‘p§lc HF«%@t‘ﬁ&B’imé_ @Pﬂé’é“%)?“i?ﬂg?sfy‘expr essed as
el g‘PfeeEé gﬁi‘n{’ o@d""fl‘e‘éﬁhg ?Binl?efe?ﬁ'% agftempemfifle awhitl formation of
wel ght o h t

tota the su rate. "Wppnt ‘refers to parts
crystalling parficles dgcuresingHiquid. Di&dfmtingnpeg‘misa& deterpuinesthr ASHYL
ﬁith a boiling range distribution between 260 C 15
DZ3&8 343 C (500-650 F) at 0.101 MPa. Diesel content is

as GEiTME 8RN ﬁEMon%%ﬁ}ﬂ:y@ﬁ%&ﬁlbiﬁaﬂoﬁwiﬂi @& spectrometry.
refers to hydrocarbons with aboiling range _

di stHabdibiseh refensiie eniopoas deseritad tyReagsondndows! ¢ American

Ch%m}c%:}&lyg%fy, %633& isk,l 153.1‘.3%3§.ont ent is as Qet erm ned by ASTM

“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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Met hod D2887. Distillate may include kerosene and
di esel . 20 DSC' refers to differenti al scanni ng

calorinmetry. "Freeze point" and "freezing point" ref
WQW’H@”%nperature at which formation of Cryggyvﬁgqqgmm

o RE ¢ g Pl A 9 RSP T bt ndflimited o

hy&héﬁﬁ@isc(@tﬁﬁd&hmpﬂd? (5 0010 hgdrocarbosst dumlmsmeﬂ;ane,taﬂmet prppane,

25 "Hard base" refers to, anlos a %escrlbgge { ducted t
butpee PsBiane. Rapbiizh aatess orARHXIPES, e Fisponductedio
ass%s? 9Re n§th5ctm unt g?ﬁfdro%%iy 0617 vided &f Shd @ fé’%bﬂﬁbuﬁcﬁstlh thOdrmde feed.

om ¢ gen car bon. C is as
det émmfb dailtt ﬂtfei‘setowa:lon@@umkﬂmmsemﬂposed/ﬁ‘ aghetal cation and an
percentage of hydrogen and wei ght percentage of
anmghr bon by ASTM Met hod D5291. 30 "Heteroatons" refer to
OXY G v fllrd {0QHE suﬁﬁ%fﬁetﬁﬂ&.gﬂ,rno%pﬂk% InStithftCof London,
nol ecul'ar” structure of a hydrocarbon. t er oat ons
United Kéuwgdonrs as determ ned by ASTM Met hods E385 for

oxy en, D5762 far tro and D4 for ul fur.

" r;@ﬁ*fﬁ et 9 brappled %ﬂfﬂ'@éﬁ ydiRgRbons,

conpgy UV ns WB Uollindanpé aRaTHutiof betveen 204

crudg l;bggg? %}t he “cat alyns react to pr%fn de hydrogen
°Ctand 36@ °Cr(40@S0NF2805/00 08P 8 cKmosenespotat G436% wrmmﬁ &y ASTM

in the crude feed A hydrogen source my

M&ﬁ{&’ﬁ%&gfb is not limted to, hydrocarbons (for

exanpb@is a@ld”trefeﬁ,ﬁtofw&hmhb QP& nfitétal R4thrTaé Bty to accept one or

et hane, propane, butane, pentane, naphtha), water, or
mcmﬂleqtrw ﬁ*omnaaeﬁaermmmm bal ance is conducted to

asse. e net f h

oo Sl R TR o Bho B Bt B8R Bt o
orﬁﬁi’@él&c&dhsaoﬁﬁém&lmﬁhl a i's conmposed of a netal

cati on and an ani on. refers to,the Institute, of

Pet bightiFydresarhons” @ﬁ@rtg qulrﬁgﬁfb%& having qaghRigRmbany, 1t aFpnge
K] ?gcgg "l so-paraffins" refer to branched-chain
ted hydrocarbons. 10 "Kerosene" refers to
hy drpgaldaentrefets tOai dompgsitian deat thicitdes loné bomole¢ommrunds that

204 C d 260 C (400-500 F t 0,101
.areclmw@a&s?g@aﬁ%temeé@wﬁeﬁe pwg'axgﬂﬁ %WWS#% ferred to

as gﬁ’ll'f’i’)t 51’% &f@%&sﬁh& hAROMA é’éon%ﬁ%o%rdf%ne% tdrd Béin ?]ounds that

cept one or nore el ectrons from anot
ara:liq’(ﬁd)umﬂ? %th ‘dnewir sndre sethpowrids that are slidabBdBnd and/ or

JRETEINETURTERT VTN i M—
aftbESabotaBol YAd BERIRN oF A\apkiasces MORLOAWAPRI 48 defer@ined BYASTM
Method D4530.

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

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

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

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

“Nonacidic” refers to Lewis base and/or Brensted-Lowry base properties.
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from1lto6. "Liquid mxture" refers to a conposition
that includes one or nore conpounds that 20 are

|I0%UI d at standard tenperature and pressure (25
WQ)Z 96308%, hereinafter referred to as "STP" )PCUrUS?aoo‘”“‘u“54

t I '
comSaieiEnsabic gt RIS BrBOEHH Bl v Bt ia o SoufBhts that
%@5@% aﬁﬁdatra &y réessuBSB5 °C)\.t0 DMPag hersinafter referred to
esi d " refers to a quantity of carbon

as‘fSél§T”dLue rerral ning after evaporation and pyrolysis of

Vot oRadiEy MR b SRRBE HydihodtBll. 25

C 0 nﬁ@@@h&é Buribdrh {ﬁeﬂQb |alcﬂu;tfaaaﬁlgﬁlmbr&hk fepresemiatiorbef the entiknock
38 C and 204 C (100-400 F) at, 0. 101 MP
propemtiee af 2 motersuelcomparadda d@@fm? %Bel&%‘t}mﬁmd octane

[ fer on, or
nu%gl%‘t\f/ﬁgﬁf‘% gs Prf& e%ﬁtﬂ&?éﬁAW glloggt‘s?g Et refers to
Ni / %Eﬁnﬁ’ofﬂfﬁﬂb compeursisivith mmmoMathﬁtbon@mbentdoubled@nds.
det er m ned ASTM Met hod, D5863, " NnfB3 efe

o)
TypRSSh e a5 9 RS 1 oo G EPAIA ety fgemshed, and
%eed "Nonaci dic" refers to Lewi s base and/ or
onsted-Lowy base properties. 29 WO 2005/ 063936
PCT I‘E&WTEAQBMHS to\the Perindie Tehls as specified by thentesnational

U corrponents ds [ IP m xt g‘ﬁﬁ’@hﬁﬁ’%?&@? ?gg zét:re

0 1 ma'ﬁE Ean &P réref ©'dofifholifds 1t insihilfe two or more aromatic
"n-

ar I'ns to normal (straight chain)
ring@t Exampeek chﬁmﬂynranhtummmﬁmm@e incindenbutisee notlismisedsto; indgne,

uI at nunerjcal .,re sent,at i,on_ of
na 06ie; PO, Poal R o o (SRR dHRE
ref Ok@ﬁ&@e”fraﬁts toRofibofittita tRfhAR ARslindtuNge diseibutionfabbee 538
is as determ ned by ASTM Met hod D6730. "O efl ns" refer

°C(b0GOTH) atifd81 MR, andetermmioedhby ASTM BlathedPB3YW . doubl e
© o SpraiiGhRE Fefers &, s of f iolfAfes Bl pioabied SfH fiifd phase

and b BERd phasg ef th@@hﬁstﬁﬂ)@' Exam@leg of séroilighi iRerganidisalt 'Eaiial}ets include

as specified the International Union of Pur
ashpp{ - r@m%%athma@}tgyten%q% ks sxamples tafly, douﬁ'l or toothpaste

" POLUBEATI6 16 SIRAHALSHICBUS shep BIRRHD IO R

i ncl nore aronatil c anpl es

IO ol ¥8hifurbiset refers e b isiRerial ati dan ddpudtonste hydtockibong swh as
i ndene, 15 naphthalene ant hr acene, phenanthrene
Paﬂéﬁﬂ&ﬁlﬁ Qﬂﬁﬂ?ﬂ’é‘ erfieactionfoRdbioRs-ophene. " Resi due”

L R sy b ) o O

grale (@ oneshgly. BENNs Wk tetertnibe®dy ASTM Method D664.

“TAP” refers to temporal-analysis-of-products.

“TMS” refers to transition metal sulfide.

“YGO” refers to components with a boiling range distribution between 343 °C and
538 °C (650-1000 °F) at 0.101 MPa. VGO content is as determined by ASTM Method
D2887.

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

for a property of the composition tested is outside of the limits of the test method, the test
method may be recalibrated to test for such property. It should be understood that other
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"Sem |liquid" refers to a phase of a substance that has
properties of a liquid phase and a solid phase of the
subst ance. Exanples of sem liquid inorganic salt

wQ & include 20 a slurry and/or a phasePFRAS24)4042654

203/06%
a nsi s d testi
staf AR R el Al B EBEREred cBhiyilenfiS RS ofEnced festing
meflidds Py Hearse! of crude feed. "Superbase" refers to a
mat eri al that can depr ot onat drqcar bons _such.as .
par Siwdangnake BPOHIEA GnOR o e PTG L ATIER R i fgmations
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incligfeerndensitl SybiligatMniaayoshdesbut is fetimitesk toy rrmayal of non-

tenpor al - anal ysi s-of - prodqucts. ."TMY'_.refer
condeabIls EisRS.pekien Ui 7] SratoInARGEs thede SOREE SbiB o fym e

i | ik b i 0 i stoducti
stz g, SO ABARion ALY bAMH SCRTc BE LY ORI 1 U stoduction
andfet etortingdithy ASTM Met hod 30 D2887. In the context of

val SutbBed e Hnigally B ot oo of et 83 of Bafcngly Btiled ina
tre&tﬁfeh? helify ?&{»&hﬁi@e Rlitipecdhpidefitsavith fRcifRHoilirms fange distributions
the test "nmethod nmay De recalibrated to test, f

r, sych
(fop exanepleynaphthas distillates & G candéardwbricating ot d? iml&?%‘ﬁ“de 8, but

is AR i AImoSASTE AR B P gh PATER A uE{ ik ibiioRnothods.
Und&hifie8 as®er heSddtidaated Babitided bdedRay svtudeGortpesentathabhave a

produced and/or retorted from hydrocarhon contai ni

cazbon mumbenebovaddngnentities 26t leas 4.5 m@@gcmomeg{%m of
e

crides] degslteddQopped s, &f coffbinations thensdb Foppeslt seferscto arcrude that
salts, or conbinations thereof, fromtﬂie rude, t.o for

hasboess zasiadisnelthat alleast sBR O HigisPRIPERPRS hat gy <ch peiling Boint below

QECHD B e L Ve PO t most 0.1
3 PE D uBh o ol Pripfopihy] FpBE@ PR By RN of ot mos
grie€ At fiost 0.05 grhnen o stmdst AL grmab bf suwhpidpoachts persgra®f the

treatnent facility to produce nultiple conponents with
toppsderydee boi | i ng range distributions (for exanple,

nap lififdd ARG KD all6W the sthbilfedirhdes to be

Di strslIo asttgdéﬁiédnégﬁjﬁglg?’yéﬁp I's not [imted 1t 0,
traatpontedhe converltiondl tiealment faviities by teanspastation cammiers (for example,

.distillation meth . Undistilled and/or . .
PIRRPRSR 6 2F DD AHD FORFRAYBES FLgOr By le properties thaf
re &i‘séd\laaﬁage&!amfsaévan@a?eb@m@y wgbealavapthbldto a
quantities of at least 0.5 grans of conponents per
tragsEomtatibn tarrier, wad/or Bxteatshant fastlity; thiss impasting ¢ lawe goonomic value to

i ncl ude whol e .crudes, topped crudes,
el eBipbrl et hEFnbBR Sur TR TR A REgr ol iSnotuce
the diSRRAAIagbLERIS thdd ifdeeiied @od bty th pfodaes; trahspnat, anld/etitrbat.

that at lNeast sonme of the conponents that have a

boi IRrapertics off disadvantaged crudes may include, but are not limited to: a) TAN of
at least 0.5; b) viscosity of at least 0.2 Pa-s; ¢) API gravity of at most 19; d) a total Ni/'V/Fe

content of at least 0.00005 grams or at least 0.0001 grams of Ni/V/Fe per gram of crude; e)

a total heteroatoms content of at least 0.005 grams of heteroatoms per gram of crude; f) a
residue content of at least 0.01 grams of residue per gram of crude; g) an asphaltenes
content of at least 0.04 grams of asphaltenes per gram of crude; h) a MCR content of at

least 0.02 grams of MCR per gram of crude; or i) combinations thereof. In some
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35 Cat 0.101 MPa are renoved. Typically, topped
crudes have a content of at npbst 0.1 grans, at nost

rans, or at nost 0.02 grams of such conponents
wﬂ@?"sﬁ’%ﬁfﬁof the 20 topped crude Some st abi | | Z&J/US2004/042654

@C H‘%E %Pﬁn ed crude, ast
&gﬁ t{l %d ransporte to co entloﬁglaﬁﬂ‘teagtmr%enfmeaﬂe
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gg)glt-grAB&ad at | eas ﬁ%ﬁwﬁ?ﬂ‘ﬁ%l SCos] tég‘%g‘“{%%{“!a Qférude ot
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| east gr ans of- Ni /'V/ Fe g ram of crude;
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dlgﬂbﬁbm\baéd ST, axeD4U0T ot 1 Gt MiPagpaid 41684t gnatrgmis, at least
asphal t enes per 8ram of crude; h) a, MCR ¢ontent

0.005carems, @3t inast R0 b grapmrRihydrogahrns witha hedling rangs Jstrbution

PR k’r"aﬂ’?ﬁé)@e’?ﬁf"r}o"‘?@n&ﬁ? é’.ﬂ?gﬁ@%ﬁ{%ﬁsﬁr ude

rmy ThR6Mmedmbogiinierds, mﬂﬁa@d@nﬂm agrychlsor indinde,gter grasof
dlﬁlﬂv B cpuds, g e 00101 s loath 0. 095 Bt or T gramms of
hyltoc él%%hg% %&Hﬁ%ﬁﬁkg dﬁmgbg'%gﬁtsmo&'md%toaﬂﬁ%@a in addition

grans, .

to bigheBbaeiling esnngggm rTgmmhypﬂleaﬂumddam:gagﬁdduﬁaadm gram of
certain 5 epbodi nents advant aged, cr u
iRVt AT G SO0 ERTGTEOS PP 02 SRR e g ost 0.1

gr%h | east 0.001 grans, at |east 0.005 grans, at |east
%1 grans, or at least 0.02 grans. Di sadvantaged
cru das:ertmyx embeidinents dnﬁaﬁvantagedfcnt@ed meRyAnelyde, pengranyoh

dised e osude. 9P AP SRS A5 Rt Qe B B0y aIpEy g p boiling
mﬂ%epcﬁglngﬁﬁéﬁof ﬁtledsﬁ%‘ﬁ °@. RlRridfPémbodiments, &Qﬁﬁrﬁnﬁg&ﬂcmdes may

of hydrocarbons with a boiling rang
als;h includéper granpef dsezdvamagectz:raﬁ@ a@@@s@ aet grampf lrpdrocgbons with a

boy B AR BT s 5RE s h St bRFRg e bisa ¥Rl ged
crles inhdyoinknas Oﬂ&waf SioAliventaget éxaae,@pab 00 dfinsMteup roI99 grams

at Ieast 0. O grams, at |east
olyizwatbong wghawibng gen deiniing baeenn 200 SEiand d0Phrige

di sti but.i

0 DB BRI B ke
dedéritid Rpdin aRludy batese AGHlimitsDo] rateriBompke fodloammgéountries and

regions of those countries: Canadian Alberta, Venezuelan Orinoco, U.S. southern

=]

Californian and north slope Alaska, Mexico Bay of Campeche, Argentinean San Jorge
basin, Brazilian Santos and Campos basins, China Bohai Gulf, China Karamay, Iraq
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di sadvant aged crude, at |east 0.001 grans, at |east
0. 005 grans, or at |least 0.01 granms of hydrocarbons

with a boiling range distribution of at nost 200 C at
WQ 243063986 i n addition to higher boiling conpddfifszdod/042654

Typigal di o ryaQk §
2o g e U R S a0 e
noﬂhn\g&awnﬁ?,%ﬂgmaﬁgﬂﬁdts&hmbalg. 1 grans. | In certain
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crudes may include, per gra I sadvant aged crude,
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Sant os and Canpos basins, China Bohai Gulf, China

atrioapheny distiHatiprGle rapoPeBEPWHES SomHlT cosayadust 2654

Z kh Caspj Ni ' X . Uni .

o ol eloha e SRR e SRR B oot
hehdph. NABAEBHS IS hMRARRGKS to Preédicsphdduets witls asicusicegesttrations of

crudes may enhance t heﬂﬁ_}r\opert Ies of the

napltba.dsezosengskiesel, andlor YGx®, which anemet gensgally produced in conventional
accept abl e for ortation and/or 5 treatnent. A
Wﬁsﬁgﬁroggﬁ%%ragﬁgés&g\gggt aged crude that is to be treated
may TR drefecfebd thaly beadntaced with £ Eritogensoarcerin des fresece of one or
may be topped, as descri bed herei.n. The crude, product

morg &f the; oatplystoim 4 sensactiBg EoRg andhy 1n combinagigns of f¥joQy more
co{.]}ggg}@%go[{ggscri bed herein, is suitable for
ransporti

I'ng and/or refining. Properties of the crude ]
pr odu gémarembolimeants, e hydrogenmoures pogetierdedinmpiay th sidu géneration

of e selroRED SOl IR GE{EE TS oF B st Ao Tagn of Gf orode foed with
mg{éfgg@gmn dabiyst btRRpkAftes ﬁhrhdmagffrsmmam o HMNTC4TD °C to

c value relatrve to the eConom c value of the
form hgidrofereand/Gtlight duydedbearbpno dnitugagerbtion of hiydsogenimay include the

| ess qQr no pre-trea nt, thereb nhanci n efinin .
reROR G BHEP 8 POFT OB FRALRR A SRR G motudeS, fof X, alali
m%?@?i Mei zation, denetallization, and/or atnospheric

l'ation to renove inpurities fromthe crude
pr odlhettotal Sroductgeserally indndes @as, vgoer, iguide, grawigtures thereof

accordance _w th inventjo are, describe her ej .
PeaGAR SR 1 BBk B BBl th Rl Ty it
liglRd iPktSreC® RIP N2 Rffe eibodiments, hydrocarbons that are not condensable
at STP. In some embodiments, the total product and/or the crude product may include

solids (such as inorganic solids and/or coke). In certain embodiments, the solids may be

entrained in the liquid and/or vapor produced during contacting.
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napht ha, kerosene, diesel, and/or VGO which are not
generally produced in conventional types of

6rocesses are described. The crude feed may be
SMISA6#%88 with a hydrogen source in the presefCd/t{Fp004/042654

one Oéont&%ng‘i Q%n g:ﬁ@&b&%&mﬂa BortioR loF @lrbattor7 Mftiple
and/or 1Tnc |n | ONn two or nore contactlng
poztivne sf a i‘ﬂ(;acm,rtﬁ' ewitiphtiresors., Exrapley of regelorsstbatmay beused to
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The..t ot al duct | th d
Conpeting bt GoRnLbe fonped o Aroaiée i uBl S A bpeoficd

p@émégcar bons that are not condensabl e at STP In sone
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odi nents, the total product and/or the cr o
pr odlsmtacnagtamnﬁrﬂws mpy| TR fremROBH0° ﬁo?’%ﬁ@% %(ﬂfl“gg -600 °C.

e

uﬁétmetﬂzecmmﬁeu,rm?a 31t glasaﬁme@agﬁeemuwy&@geﬁom 1-
con Zone YplL Cca uaes a re or
16710p i 2 006, 3000 Nr b e 3R 5 eobactipg typically

I
g 28t BRI 0 ARQUEE 2,A0 MR g2
soin8 ehibadivicntcinachich steahdd ydded) mmJnudﬁ stzamitackiel feeabid in a range
reactor, a fixed bed reactor, a contl nuou?# Sti rgﬁggamof

from, 301 ekilaggams, OPry-> kélogfﬁinéyf’%o 1-dJgiogram 9t Seqfg. por
cn@?%&) ‘A ﬂ%@pra?e of c?lﬂliegf: od %e Shffcint & maﬁ’fﬁﬂ'ﬁ{eeﬁ)lﬁiﬁe 8f crude

nclude a ed reactor and
fessltinltheatontay:ting doneaitdt deast [9AS aidtash@O%mmht ﬁ@aeh%O% of the total

vo&%ﬁei,\&a tLl g?i ncﬁl:é%,egate.te eirB Ylf &lges‘f ress g‘e de fec%%tactmg zZone
is 30! 6®%! drRE% egee%&m mﬁfne Bﬁﬂ{efb%hﬁeﬁn z&emlﬁ@éme @mbodiments,

condi tions may controlled to produce a crude product
confiattingsmey bé deak inGhpprepenceiof an adititional gas don @wpmletatg@smtrogen,

f
el e BrOPARGI PR, RS S f osae g et "

as Frgasidd RheRNBOBE &1 e:hwmﬁeﬁtrbf&a&mu?&ﬁwm@nsed to produce
ethane), a ratio of the gas to the crude feed w |

theg@tﬁé peddupt asceeppor.r Bhe arude Eed esitapraderfoed supplyd Oly#ag gaters

4000 N or_ .b- s
conlgoiug e 0% i Ripa 198, Rtally, 3% At lhobd Bl 6B opacting
zoﬂe &1\%’&-@@ feord 9- Brarfs, 248BgidR, 3470 grandler ammtamemes 100 grams
ich steamis added aratio of steamto cru
of f:mgg fead inghexcondgrgiag zone. In certain embodiments, a diluent may be added to

the crude feed to lower the viscosity of the crude feed. In some embodiments, the crude

feed enters a bottom portion of contacting zone 102 via conduit 104. In certain
embodiments, the crude feed may be heated to a temperature of at least 100 °C or at least
300 °C prior to and/or during introduction of the crude feed to contacting zone 102.
Typically, the crude feed may be heated to a temperature in a range from 100-500 °C or
200-400 °C.
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fromO.01-3 kilograns, 0.03-2.5 kilograns, or 0.1-1
kil ogram of steam per kilogram of crude feed. A fI ow

rate of crude feed may be sufficient to nmaintain
WQG?‘I?H’@”&? crude feed in the contacting zone JFTQtSZOO‘”““Mﬂ
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OB AR 907 RS T O bl o

fronfiienhaicUedl/Oftalght thixaat., kDéerfairvémbéditrea] at Ié’&ﬂa pogtion@f the
to and/or during introduction of the crude feed to

catglyst mey bptemeysd Tiun contastiigzong | 02, 40d ip soige » ch

| °a'é§%{ el S SR St o i

hstmhmsgamah-monpmﬂm ned with the crude
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f eedn seina Fxpbpdiments, the Plea/miguEe QLeTisy
. : |
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magﬁhﬂiﬁe;ﬁaeaﬁbymgmbmﬂm inorganicaxalt eaqabrsdwmwmntum wﬁh g@rude

L A e A A o, T
é&iéfeng ?émﬁﬂ'sfﬁﬁm for at 1EAR2Qays, rh?lé&&tw&a)fs e&dat 'I@a‘ét P8ays.

prior to introduction of the crude f i nt’o
Typfcally,dher tmuisiongmayremaifr stablexfondd daysyh@ dayshé daysu ¢e3 days.
ed/ cat m xture i,s, heated, at .a eratu .
gt sadine: bl Sro oS B StsaticdbolagbaRpie appd [k 210,
Wés@va%@ EBQ&S&‘} Prodh& E%Hﬁ:&sfoﬁegoﬁEBX?MaQU@ﬂ ), Ca

formation hese al i salts may renove some 10

dacad:m:tnyhc wwpamémlswmotﬁ 50nMesd Weestvaee SpecinliveRrgduct Graup),

oeh Ol el B 5y Rl EBRARTRY, Syl S oo,

U. MA() %rglfm SPOA@ St fidard @Uﬁloh@armbpawﬁ iCar@ettidug, U.S.A.), or
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ey el b inchida huise o ¢ misedioiptiencagine (Aldrich

IR B AR M B R R g s

Phgn‘gﬁm‘gtNewsJér%enmat)ed and re-used. In certar n

odi nents, fresh catal yst may be adde
){e condult 108 and condult 104. In some

Recycle conduit 106 may coup
embodiments, recycle conduit 106 may directly enter and/or exit contacting zone 102.
Recycle conduit 106 may include flow control valve 110. Flow control valve 110 may

allow at least a portion of the material from conduit 108 to be recycled to conduit 104
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to contacting zone 102 during the reaction process. In
some enbodi nents, the crude feed and/or a m xture of

crude feed with the inorganic salt catal yst is
W?ﬁ?qs@ﬁi?éﬁd |nto the contacting zone as an enuFGTF2004/042654

FRAH AmBits, CeHRIdBhsE Gt may be osmoned

|norgan|c saPt cata yst/water mxture wth a crude
in éeehiitd08fta atlawtat tuaxttapoetxon of theo matesial te/bereondsnsed and recycled to
stabilizer d to the e The
coRaciiaooEd0Ps 1 st opalReal i ile gond i L@ 7o R o ikoyole
hn@t F o%@éanu%l JaNSs 110741 CIRY by HefiRed EHJécﬁitz@[l f16Wito afdniiom
l'e for 30 days, 10 days 5 days, or 3 days.
coﬁucﬁmomath |sm;h thdta canstanbyelumetof ligrid iadhe eontestiggspae is

udialbpd) o anbodiaentiys Serunnon s E e of guid can be

m Hlt%\% In th@%%n&@hﬂé EéHekl‘My A Goltnelof feueliif cbﬁlhé\ﬁlélolﬁﬂm may be

stvaco Specialty Product Goup), petroleum

manitofednsingsstindosd mstmmanaian; Goy inkat @ﬁrt 123 ﬁw&ﬁ ysgd to allow

ﬂd@g}{ﬁ‘ygﬂhﬁ e gﬂ%%%gmaﬁ?@gj@yw Eonnec e e%'?as‘lﬂe crude feed

enfersofitaoting Zond'l 02, Un@emislseiboaiments, attiatd intet poftr1¢h usly, be used to
but are not limted to, di ethél eneam ne (Al drich

allowadilition afsteamniplopatartang zoned88n In eertain smhodiments ap aqueous

m)noet I New

strf S8 T eohlactirly 70H 0% ot sl infRE kS 914
con dﬂ bémé @hbatiineg ) dmehst h%mdﬂnﬁhmtalqamwt imddyced as vapor
recycl e conduit 106 may directly enter and/or . exi

Fameietinggtas 2. 1@%@@1@%&&9 sotalagom i ofied & vapor

mﬁ)P?WV&é(E}t 8 é por%&on ngpﬁﬁ mat erMﬁ# rom co (}jsﬁlc?ntacnng

zod® 802, dl‘lhm\ratpec yCtraspértedeto Beparaticizbndd lmﬂmﬁbﬂﬂassﬁ‘he ratio of a

PCT/ US2004/ 04265 and/ or conta 102
yBiRBBRHERE & THAR 55 S s AR FOS B0 el GG Brigihug  ff Contacting
zoﬁ@ 'bTe cﬁﬁ%&i% ShtBW 18 vApBPaid/6r 15’(9.[1& bﬁibe‘ifrodd&%d from the top of

be condensed and recycl ed contacti ng
conbaumgmim 102. desdme nmbnthumntseﬂlayapomydu@dd‘mm thettop 06

iRt i LS S Vi

13?{%9@ Q?W Weh glatiféf @udSRed AN cotdiniBMbadiments, the

I qul cont aCtI ng zone is maintained. In sone

vapqunddmtfmm thesop of eontaciing zose | 62 instndes fromed.8-ARfkgrams, or 0.9-

an be nt ai ned.in .t ontacting zone 102.
0%% °B‘fieﬁ’§%cﬁiaiﬂ°rc%?mé’éfﬁﬁl§?§%ﬁe 102 may be
MONITRARetalist Me/&il md@ Prlrélﬁilhliﬁ‘éﬂﬁta&tmgrzoneasz a8 bgdproducts of
port 112 maybe used to allow addition of the hydrogen

theeantassing megasss. aBles soligs and/erused catglyshmay Mpheds resigugl erude feed
g)w @{ude feed 10 enters contacting zone 102. In sone
8™ Srent s, steam inl et port 114 may be used to

al | Mséﬁﬁaﬁdlﬂmpflﬁé tiRapbois @00ked ahd Bgpazaedtolddm thdncrude product
certain enbodi nents, .an aqueous __stream |3 i nty oduce

anfl gpess semEataNdAL seperatiamtecknigersy Thewcsada rraduat e E’r%epirflﬁmﬂ unit
t
IR iy e Uit

mayOe sulitabledoi Brhnkpertitiuti andrirsreatitantt Qhade produtd cdceiver 119 may

produced as vapqr
include one or more pipelines, one or more storage units, one or more transportation

m

U

vessels, or combinations thereof. In some embodiments, the separated gas (for example,
hydrogen, carbon monoxide, carbon dioxide, hydrogen sulfide, or methane) is transported

to other processing units (for example, for use in a fuel cell or a sulfur recovery plant)
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15 and/or a vapor containing small anmounts of |iquids
and solids fromthe top of contacting zone 102. The

ﬁor is transported to separation zone 116 via
WQ& Mf6893608. The ratio of a hydrogen source tRETAY§U/042654

anfBf feckfled g&écﬁﬁ&dﬁ%azéﬁg 0205 QBYP120.": QISR iRl Antrained

Z0Nne e changed to control the vapor
soRd¥dr@or! lHogidsdn mﬁwaﬁd@pmduaeﬂay beremaved us;pg gfandard physical

contacting zone 102. soma 6‘;&% di nts e yapo
seprrefiRncRethpn o W@nﬁ&% BQp, € ﬁt&P Ozgmn 41e cparation).
I nclgiaes g@%w{sec%ﬁfacgnésﬁrtfﬂg 22 ﬁﬁ tﬂ'eﬁﬁﬁé cid8 f&Hd3H®h o or more

| east 0. .97 grans of crude
cafalyaehLto torqice griatal plfodmntuhlﬁ Iﬁae_se‘mh a liquid cortadiquid mixed with gas or

oo, e ot pen B 756 105 Y 4Byt et sepe
enfhodimD IR 10 16 FERCP LR L Ao fBscPepply. ATt 104 may

cata yst and/or solids may remain in
inclnd gestinletpart b ¢2.10Psonwe dybgstimeots; gas dilet X8t { Hemay directly enter

oHRPSEE AR 355 Ao R 5 gttt

adaﬁia rom edti td contbotin gQSné’?@PrTheScrﬁ@@f&d nadyhesconicRidasith the
ormt e crude product and@gases usi ng standard

ca@gsanatmmnng ezbng YRt praduseartotad produeku dn sexae egibodiments, conduit

R0 B ol PRI BB o588 1. A

mixBite Bt SehidRb ke il ptddapSardrabliéyanine/ kedctedairndeteed exits
Crude product receiver 119 may _include_qne or_ nore

coptapting m 108radsnternsaparation zere 134 Yig conduit 8. Jpspme

SR 9 I ol i 90 o

at'lBég!":Dﬁkﬁﬁon oA HeaR XS i ihdeonduit foce admm andyetyclgé to contacting
sul fide, or nmethane) is transpor%‘md to ot her b
zope 46 fori fagherreeessipgr Inngestap embedimentsereryels conyuit 10§ may be a

ur
P/ RENERSAR AR, bonfiy 04l SR Bier for emoving
patfidesfremabetbtaltprdd@t. | n certai n enmbodi nents, entrained
solids and/or liquids in the cru uct
r enDPSEPUNORZANEGatdeqsh BPTIOn © 2’&'2 g n%?%%sepmted
frdeh e gpc%tﬁcﬁxgléf :Fs? IESAbSdimed ih WhichCthe B8 r?difét includes

separat i eplcts contacting system 12

solids,ahe sudids mxxjad:a‘sepakamdtﬂ'orm the total prdact t&mmﬁtm@gi solidgeparation

oroduc a tot roduct . th e a l.iquid
oflien (F esermale Frofibiagion, Bratht. daBetivfdacihe fggrason
Scﬁfﬁs%ﬁclﬁﬁ‘fﬁﬂ%ﬁhﬁgl@ QQSmiaﬁﬁhMﬁ af SANYSH ﬁseﬁ%tal)*sﬂ, 2n8/88 coke. In some

embodi nent s crude is received fromthe crude
erfitsrelimentp gortiGo nﬂﬂ:etgamzts sm;ratwﬁomdbe tpdal predust. Inosome

exgpicimprty, S gast & Do ok e g4 BredBt GhaRR blds el BY recycled to

copghie d0ARAd/Sr, ﬁ&ﬁﬁ@bmﬁb&hleﬁ@r to dbhfactBY Béne EIXvih 0omduil26. The
10 addition of the steamto contacting zone 102,

e
recyaletbpdrtion mayy fasexampleabs eambinediwithdhe emda fspdiand ﬁntcr contacting

289 zone 102 t Q I
<G8 12 BitnfPecseig dnE PR Eodc B8 xft shision dofle 124 via
co@ﬁﬁﬁ 198, Bf cdrfath émbadimehBdihe ernide preduce aiagbedrahsported to the crude
contacting zone 102. A mxture that includes the

Plpélltﬁlreqﬁr‘@duct and/ or solids and/or unreacted crude
f eedIn b e embodiments, the total product and/or crude product may include at least a

portion of the catalyst. Gases entrained in the total product and/or crude product may be
separated using standard gas/liquid separation techniques, for example, sparging,
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contacting zone 102 and enters separation zone 124 via
conduit 108. In sone 15 enbodi nents, a condensing unit

e _positioned (for exanple, in conduit 106H) t 0
wgﬁ\é%%“&ﬁ | east a portion of the mixture in tH&1/US2004/042654

mERRTE kedafatllh, gg@ﬂ%ﬂﬁgg redfighidit g;i%ﬁ@ ehiboBiRAdE the ebparated gas is

zone I'n certain
traEpotdderitiser prewysihg unitsdor dxattpbs, feryush én & fued sell,rasswyfist wecovery

line., In sone enbodi ments, .conduit 108, may incl.ude a .
DlAt, lber PO RROUHIAGET CORMIAIOBS ET 0 ST s 0 b S tacting

Q In separation zone 124, at |east a portion of the

crude product may be separated fromthe total product

and/ Trsoast ensthysliments, sepiratiomefdtdedasha prtioh of Aerudstfagd is performed

roduct ing¢l uydes olids, .the solids, e separated, ..

bl prudt fred enisro e i ing e n it A AR aEhar & fighodiment

oﬁda‘é%g&iaﬂklﬁ Sofd Blco "oﬁ'wiﬁlei‘&éﬂtidﬁﬁgts%égl&n. fdo!niécﬁh% gfbtem 130 may

ntation, nenbrane separation). ids inclu

be amtatiagpysiem 4 00 antion contastingfsysemal 22 {shovas o168 d|apd 2). The
oA RS0 RO R o
pRIBP I IR Rhile fBéd is%glzérat%d RSihk sRRdAE sthteaticH 8ehrid@aY6 produce a

and/ or solids nma recycled to conduit 104 and/or,
separatedrarudsnfisedi b hydrocarbonso e separgfed omde ferd, in spme embodiments,

: duit .126. .Th , 1 YV, s o
oGRS b o5 Bk Bt SRRl e BBl AT 100 C. ot
1e@N20 28%r]ifsofmeé ehilddiréns, atvilig radgedistiibdion bOstUedst DY °C.

exit separation zone 124 via 30 conduit 128. In

Typieally, theseapuatedsmds feediincludesie mixtyen Rficompenents with a boiling range

Rk 200 0130 AR T o
sepamtddfedride: @udé fed exit sepapationone 32 kia coaduit §34 to Keatsasported to
entrained in, the total product and/Qt.crude product

otherpragessig pai tegtment fylideantiarge fedities on @ 45 fhsgeof.
t echpj , i - )
e T

contatting ispstem 160 yineondnit 46 nebe furthehprosessed &t fedmdhs ciude product,

ransported to other _prqocessin nits (for exanple,
whigh egitg confacting susternl3 ,Vl%\“%’}ﬁllui‘tﬂﬁgr ecovery plant,

ot he | i ' ' )
S %r&?r%ge%@e e8! the cride Pfd?ﬁ@i SRt Frdl & cARfe)feed by any

to the contacting zone. 5 In sone
methiod destribed hersipia bidnded with segrudesthst is thesane asror different from the
crude .feed is perforned efore the crude feed enters
o e F G xS G Crua erodie{ i, be Gordhies wia ogfee ving o
digRROE BNty tReéreBy ﬁs@.@l@iﬁ?‘iﬁ £ BleABEEproBud HAYInG Al Vigibsi tHat & between
contacting’system Contacting system 130 nay be
the yiscasity ¢fghe grade protinot anddhe viseestiy af thegruds; sia@ﬁeﬂﬁgﬂg blended
hown i.n FLGS 1 and 2)..The, crude feed enters
Pfg’a‘bfgr%ﬁ l%ﬁ?"itéﬁg fgrzanspartation fuflior pgaten separati on
zOnepi3 4 is alschddidtc oF ahenitRinéHt 0Pk coBingtiol6f bleRding Sone 140

separ at ed usi ng standard separation techni ques to
angrapatasting system 70+ Brcertairembedinenindet fgagt opertion 9 themgrude product
sgparated crude ed, LR ' ' d .
o RpPL Ry el 1 R conff PAF i Gy PRl wohe T4 Hibihcing
zdlleI140] £UEdsPA porftioalofitieAatde fddhst iféombined with one or more process

streams (for example, a hydrocarbon stream produced from separation of one or more

crude feeds, or naphtha}, a crude, a crude feed, or mixtures thereof, to produce a blended
product. The process streams, crude feed, crude, or mixtures thereof, are introduced
directly into blending zone 140 or upstream of the blending zone via conduit 142. A
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| east 120 C or, in sone enbodi nents, a boiling range
distribution of at |east 200 C.  Typically, the

eparated crude feed includes a m xture of co
w&/i 003338 | i ng range 15 distribution between W§é®f042554

migtélg é?%%@gxq?)ﬁ)emﬁ?ﬁé@ éhr ﬁg&apbleﬁ&ﬁg Ry 043 PR Slended product may

e feed eXit separation zone 132
meeét gpeciftechoduct Sgecifivatiens. r3pesifsrpreduct specificationpinshidsshyt gre not
. units, treatpent_facilifties, s e facilit] ‘
g spaPg el OB L ARL EAg: Tparer S o fifinatins thereot.
TrE SRR BOIREULSs bRAMirRYohS 156 PR hileid 140 tiEbel@hspoded and/or
enters “contacting system 130 via conduit 136 to be
prdcgsdeler processed to formthe crude product, 20 which

exits contacti.n stem 130 vi a conduij 3 | .
e RFRREe POt PR sl it i Spiealad fess vsng
théc r&%%%é%%/ ﬁgf‘ Yxaniit, 19ArdbRs Ghi batoh eioRioRide ndyl reactesl fori hethanol.
u

t isthe’sane as or different fromthe crude |
Thieembveredmethannb inay cohtesincdiswpdvesselisidor exanme potgsippdydroxide.

i th havi Lffer. s ]
THE SRR R H e S TR RAARER Shisk 20 cpude
feddPmBBhNS MixBRe.! P8mbirSHPethin6lf with thewindbefepd teddg to laner the
the viscosity of the crude. The resulting, bl ended

visspsitjuefitheramndb deedy iHeating thegwude fend/msthano] Biturede gk most 500 °C
treat ELG 4. ic of nbodi nent of
may R A P4 i ReR S BEEERRIS o Cont act i ng system

. 130.FIGN5 ¢4 chemafEBPsh embbédiment of £sephratiop eodd invontbitdtion with a
crude product exits contacting system-130 vi.a,conduit

contgeting§ystem iy combriuation ity e hlending Zops, ‘Bhecrife fedeniggseparation
zo%%' g%zl ﬁ%o&l%%?yﬁd@it RO rRdcrle FAE i€ epdfutd &%‘E%i?%srﬁy described to

one or nore process: strea (
fori 8 SEpagated ciude ferda The sesdrated oryde dekdcanters confactingayateinl30

R N X T SR
zohé ?Qﬁ‘ﬁﬁou%}%nﬁﬁi???ﬁsm%léﬁcﬁﬂ% zorke’ MR oftReProcEds $HB8am dhd/or crudes
, troduced directl

m xtures ereo are I n ylnto
intobcareed iz conduit 14Damsrcombinederith the crids fypéued tnfprmontlendegd

duit 142, A 38 WO 2005/ 063936 PCT/.US2004/ 042654
proy “;%Fﬁiﬁf’%é]ﬂ@ﬁﬁﬁﬁsu% Ex‘ltsb@ﬁ?%ﬂg F?]neofﬁrl;\gg F O%cﬁléég@n g zone
140.pydD8 idh §HeRRLHP bPHHRipl S BYntadiRRlsySRACI 46, CobitAtiug system 100

specifications. Specific product "specifications
(shaved indEG. Bumatbe psitionsd brforsontacting systege 145. Byanslternate

lLimt qof APl .qravi TAN,.. Vi s it [ i O
el 1 She SR oo il 958 by pEleyRAE Dbl sy
100liAc16 @Rk ihorkddic kit BRalvER TdMictiag sfseh A48 mayriackede efle or more

In sonme enbodi ments, nethanol is generated durjng the

catabystsa cElierngtabyst teeantasting gystemd 48 anay hesan additional mepgagic salt

drogen and carbon noxid y 0 :
o SPGB PSR, 00 el bPixtures oot
THE @ feed etdtsicontabiiig SR G0 via@baduit LOH s eshideted with a
The recovered net hanol may be conbined with ﬁ{i'ditﬁ;i or]cg{
hydrages spase in temsssance ofitheorganicsal catalysh Foprogpsa the otal product.

s :
e
tofabpbduBthanetit eonkdcting systeratl 00wid cdndQit CO8. The hydrogen generated
from contact of the inorganic salt catalyst with the crude feed may be used as a hydrogen

o
-

source for contacting system 148. At least a portion of the generated hydrogen is
transferred to contacting system 148 from contacting system 100 via conduit 150,
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may reduce TAN of the crude feed to less than 1. FIG
5is a schematic of an enbodi nent of a separation zone

{i? ?)I’Tbl pation with a contacting systemin
A% on with a bI endi ng zone. The crude f S&J7US2004/042654

ent Eﬁe@r entZ ARG Fhﬁaa el sepaddted and/
Theq%ru eedéls separ ated as previ ously escri bed tag or
tréatedpamd thep mfelded:tammbhngi sysfdm 148 pizrcanduit d 0 dkn dertatn

R Gan PR s L8 e PR g ray RO EsteBh s QioE that the
geﬁeﬁfbﬁ' og}:ﬁ%vas‘@rekﬁj? ﬁ’éﬁfbdﬁ%@iﬁg 'sysjegiﬁ 10bﬁ?o BbAdinRG ystem 148.

zone 1 ot her process st ream and7 or crudes
Inisome @dﬂuodunmta acmpostteanroduasd dromb consactingtsystemel 0rig divectly

to f.orm | ended 2 roduc The bl ended
m%?@ th ﬁﬂﬁgfﬁd%ﬁ‘gﬂ% HRAL 48 i ¢ 144 FIG

6 1s l l 4 %MﬁdlﬁﬂSQ‘lQn tactin
@ntﬁe&s@ﬁeﬁn&@f;ﬁmfﬁﬁ%% o

sygtomi 1480 cardadi of theecrudmfead withpt isast axportios of the g&nerated hydrogen and

th%l t er nat ggweeg‘go}q%{yrgps,glg&e&ﬁqu t1ons ofl t ﬁe eﬁ%n{h%%fa{]&oduct

}ﬁb&ﬁt@%m@s’bdnﬁbﬁﬁgﬁyﬁeﬁqkﬁ vfaaécﬁzkﬂﬁtlstlcont acting system
may i nclude one or nore 25 cat al ysts. The catal yst

i n doredainiempodimentsnasysgemethatiincludesoniacting aystems, contacting

b Rk, 7 Ring et BERR BT el bt

or phsxifatecto al P@&hdﬁah%ftéttﬁﬁﬂﬁoﬂﬁéésﬁﬂsaﬂym@g‘&lwm After

conduit 104 and is contacted with a hydrogen_source

Progesying typegicihe satatyticsystenegsmide fsed may e spysidered suitable for
‘fﬁnﬁaﬂ 8{. ?Jr%e H%%{}@.’fwgsﬁt otal product includes

rogen an a crude product.
The Iﬁ&ometeﬂiboﬂm&nmhmdepmﬂumﬂmmm@emmmmam

via conduit _ 108. The hydrogen ner at ed co tac
trageparied P ageliety and/ar ¢ i ewwﬁﬂw he ﬁ@dep ré?blended

I. QLuLGC
prq&éﬁ'ﬁ%? b%g)gs eQé’é& fg t ! ('l),lrc]é ?mt mula ﬁg@%?&gﬁ)ﬁ rog hﬂlﬁﬁ;on fuel
heating fifel utitahts, omﬁeanmm ngy@mmrﬂa}Bmﬂudﬁﬂmu

t ,150. 5/,0639
ragtiapA O Bh BeeTds Rrodict ane/oF RIEPASLRENT 16 Aroduge aRe or more
dlﬁﬂﬁ?e’ RLEHnLY H QBE erFOIRENtS RS EAIIB Sriie, e bleRdidgHoduct, and/or

and then transferred to contacting system 148 vi a
the omelon moreSiistillate fragtions maydetydiotesated, cont acti ng

t 14 b t of ct 100
¢ hac T Bl ptetifafoR i @&%gﬁ%@eﬂhﬁggﬁﬁ 60 gagems 4 Hhost 0.03
grﬁﬁé‘to@%’é intt ®y5 ?ﬁ'fﬁs%ok@p SRR itAE] Frv i Mid détai® edBodiments,

some enbodi nmen a vapor_ stream produced from
themlamdu%1S§yb$tma11®cﬁﬂesnf@pkeﬁhatys cokg ischofiideligctebls). In some

e ent.er| contac 148,
enfioffffenGafie SHEPISAaRRL PRlrdeds BO8 T B4, A ARG arams, o
mds? 8.01! grai8) it alst 0.005 SHePisL 62 ét4ﬁost OB aedmobf ¢dke pef Peheh of crude
feed wmth at | east a portion of the generated hydrog en

pregigt. Inﬁer@mmwm@fédhe exidg ppedutgt bas 2 opke cpnigating rrage from
s RSP ROOTER DT g oLl MG o 00017005 s por

of rudegirbdiicy) o ibastideteatable. a system that includes

contacting systens, contacti n% i
In certain enibodiments, the crude product has an MCR content that is at most

90%, at most 80%, at most 50%, at most 30%, or at most 10% of the MCR content of the

crude feed. In some embodiments, the crude product has a negligible MCR content. In

some embodiments, the crude product has, per gram of crude product, at most 0.05 grams,
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zones, separation zones, and/or blending zones, as
shown in FIGS. 1-6, may be located at or proximate to

a &r;oducti on site that produces di sadvantaged _crude
WO2UR6#B¢ or  processing through the catal ytic P&TE{3aH4/042654

h ] : i
i 604 B SR B oLtk D001 AP bOUICIE Typicaly e
cride [rodivct had fomne piats tb Bddqrams, (0000004 0.0t graons, ¢1B00001-0.01

bl ended product are _trapnsported to a refinery and/or

gramsg p per gra@; oficryde PFA@CEr ude product and/or the
b ?rﬂ%gme%ﬁ%ﬁ.gﬁer{f?%@ﬁ)tﬂ gﬁﬁﬁ%?ﬁgluﬁes Hé@g&iﬁﬁmﬁble gas. The non-
product’s fuel,

commer ¢l al such as transportation fue )
cohéaishirlg ghsiBipicallylindludes] it ionotdinsibédctal sarbi dioxxis| amgmonia,

include disti]Jling apd/or 20 ,fractional,l distillin
hmegﬁlh@é{ep‘ill . I ?‘&?{EY’%P"JBP’QH%BS% aLE{e}‘/ pgﬁrgp%h s tHlat are not
cogﬁgnggtglﬁe@ﬁ?,@éﬂi tkerbg@Ctions. In sone

nts,” the crude product, the blended product,
and/Iarcertainenmbodimentsyirydroges gad, catben dicxidé, catborrayonigside, or

B e e o B8 i oo

w%l% grgtiuélﬁﬁﬁic Qat? éatﬂl‘)@ﬁgl‘r?%ﬁcaﬂsi,k@]d@?fheﬁﬁ i& 8érlitions a molar ratio

uct.” I'n certai'n erbodi nents, 25 t'he total product
oficarbon mearamidedtb (carboneléoxide is O (A molariratio obthe generatsd carbon

detectabl e). | 0 enbodi nents, the grude .pr
R B e kensratnd Gitber BRRide b BHE R AP0, ot least
0.5t lat 2a&tD. U BSomeAdmboiiets Mokt #ifo ofthe génef@ed cAb&Pihonoxide
granms of coke per gram of crug_ce)mégroduct. In certa

in
to dhgaierated carbarhdioxidg deing rgugt 3-4.0; OKde0.800% & 5110.8. nTae ability

range, from _above, 0 o 0 )01.- :
togRRiEte <BHoh pRRCe mb Ay 5 e dionid? Jn 3 Hly be hpneficial t
othdr prodediees MoAtdCin a JRbxinfatd@ba GriRtreadl of thd process! Fonexample, the

enbodi ments, the crude product has an MCR content  that

generatad cathom mowskidemaybe bsedgua raducing egenib i treptingdydrocarbon
9 r 0 crude
fo?l-‘gaéﬂogng °h ﬁée(gfnfg %ghn% %géc%ésn&% ’rs}fs T %@%&ﬁ%r%ﬁégfgh as a
neglngbileeni¥oRimeis, ahé totdl produotias mrothmetidrherdis maylisclude a mixture
crude product has,,per gramof crude product t I
of gompogads Hat WE@OQQE?PM%{’W gﬁ%@e‘hr A S3EC. The
gratrgrs f %@%%P%H Y, ttﬁxg@&g%g@’ﬁwggrgﬁ ahasE ff%}ggnq%o 4. The
mipturesdydnélude froneh(1-0.800008 0. 60304, 1 grams, or §:005-0.01 grams, of C,
0. 00Q01-0.01 grans of, MCR per.qgram of. crude .prooduct.
hyfpeadhops BHbFAT RS FCh HEHRIRG, e CoORRBoans a3 iBeRde foim 0.001-
0 F B DB e dr 005 00 ity GEBRASASHE SR of Ca

is not limted to, car_bon
hydraaitoes. Ensmmé enbodiggnisgiso-pstaffinces prodicedyslgtivede peparaffins at

o RORLRES of B parh o Bioshl 4y Shniet LOn g mer 05,3 BigPlpypr at most
0. st AR dfbode AR URE-paASHinCats PRIAUGE FIAEHR to BATRAMins at a weight

nonoxi de, or conbinations thereof can be forned in

ratid ina tapge fone@.00001-5.528.8001d.0, oxMHO0hPdr cBrernasaféing may include
. W th.the i,norganic salt catalyst. Typically, under
13?'9@%5%?5}1@ 8%’6?1@??? ons a molar ratio '

In some embodiments, the total product and/or crude product may include olefins

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

embodiments, the olefin content of the crude product is greater than the olefin content of
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of carbon nonoxi de to carbon dioxide is 0.07. A nolar
rati o of the generated carbon nonoxide to the

8enerat ed carbon di OXI de in some emnbodi rrentstP
wpa at | east or at least 0.7. In §3H§2004’°42554

e e , r r
U A0 20 IS 8 s, o
oléﬁﬁ@ﬁtém ofithe.ofude frodhkt4ds Q‘cﬂﬁr than ﬂleEoIéJﬁJBcoﬁtm cﬁ lﬂld értge feed by a
to generate carbon nonoxi de prefer en&g&

fa@%“r‘kﬁﬂ‘i mAsh k088 at mast § 00, #hIRos U0 ettitResy ot her
pro I .
e
bemmeIOdtHJOrP&yhm ams:ﬂdﬁmcoatenemmange ﬁrgmrﬂ 00001t0. & granmgy 0.0001-

rocarbo formati ons or in oth ro Se
iy;sr -0 03, grams B%eéesog y 59@%5”86
t:al ed hereln may i ncl ude a
métﬁﬁuﬁdﬁlﬂa %é%%f conpoun s

m xture at have a boiling range
di stInls&mb |emboﬂnnem=ssrat leag (E)Oiryalﬁsait BiastThe05 giamsyematdeapt 0.01
|nclg5 ocar bons that ha?ﬁ%g{:arbnnu ers.in.a,

PR

pergrasypf cryde pr t Jsigrtain
enﬁ:o%le:ﬁs %&&ﬁ&égr&ug%s% 010805-0. so%raﬁs 0602 ﬁ’h@'ﬁi 0.01-0.1

Rydr ocar bons per gram of s m xture.

gr#r;xdoﬁdphaocinﬁnnpgr graml of ¢midie pooedust. olmcert@mssngbculmants the

hygesbors it sbaiyes trpss BURICER oBSRER 2Rl GaiR g A bl lefis

cohfefit ﬁadﬂﬁéé R8mA0.600%-0.08 ‘"gﬁﬁlnd 9'0@1110/@5 fran3; 6r0.0f-0i08rachs per
a weight ratio of at nost 1.5, at nost 1.4, at nost

gram@f hydroparbonowigh aa:toﬂmngb distrigntion betwsen 2@4@ “€Cn

certai_n raf fi

ol dfobe FRRRBERS e AR ns vy #5RLRL BldE Ysibution between
20200 O RR A0k eihbrati6 0@ Aipha dlefins @ intbrid) totible boﬁﬂl elefins of at least

ﬁaraffl ns may include iso-paraffins and/o

b loestrG: 3, leagt.Prptdonstl ot depshbh ar atdeqst Pacin o egbediments,
th?ﬂfdr? gdﬁé%ﬂp h ?gﬂﬁfg rﬁﬁ?%. ﬁdé%{ﬁbﬁ@ﬁ@tﬁééﬂmz 6 fhve ‘f fvelght ratio

ns in ratros-or at are no genera
offal;phﬂd)leﬂhs@ds ﬂﬂa&amcﬂﬁ)&&lﬁﬂld defitisdn almtgerﬂmﬂ Of’Tr-b(Bn(BB 5, 09—3 or 1-2,

formati on._ The flnslnc oIeflns
A fyeight tioafalrha oqe %@0@@\’ ifle grudpgand

! d t
. RN e, T Ry ot
of ial;)hgroéﬂm o blefins wmhth inteedal doublebemds méy Mﬂimc the conversion of the

2(%&5 936 PCT/ US2004/ 042654 the crude feed by a
crydenrgduct fo gommgreig rodust. or at | east 200. In some

. enb qg'sgﬁ@teﬁmboﬁﬁﬁe t$) |c€fuh¥:‘tl A& febd withe lf)rd%h%n%ﬁh@b] ¢ the

is greater than t n .content of the crude f
présgnee off ancinenrganic salt catelyst hap pdduee hydsecarbgs, with a hmémg range

mﬁgg\g@;@a&;@’ %f gﬁf QC glaﬁrt] ﬁcﬁgf ﬁ.{gnﬁ@r rlbaﬁ rfkﬁdﬂc%o fins have cis and

trdAS U¥Ese baﬁhé%“ﬁélgm&@& 1Rle8f d18fnsoR1k GRhs dduble BEHEY %o linear
from 0. 00001- p(%:arrs 0. 0001- 0.05 grans, or

olgfirgwith cig dgu’tdn'bo is gt mostdl. 4,18y :mst:hﬂmm st 1 #g I certain

ergbdiapéil, 55 B bl ernt Sneer ettt ofioh B o ble s o piL plefios
with 69 do8K18 BBndk iRk rir%@-ﬂonQO 001-197,3-nb, @ @ha.4wl ef i ns

per gram of crude product may be produced In certain
In certain embodiments, hydrocarbons having a boiling range distribution in a

range between 20-204 °C have a n-paraffins content of at least 0.1 grams, at least 0.15
grams, at least 0.20 grams, or at least 0.30 grams per gram of hydrocarbons having a
boiling range distribution in a range between 20-400 °C. The n-paraffins content of such
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10 enbodi nents, the crude product has from 0.0001-0.5
granms, 0.001-0.2 grans, or 0.01-0.1 grans of al pha
ol efr ns per gram of crude product. In certain

E the hydrocarbons with a boil i ngPFafl{§a004/042654

hy@iaé%ﬁb FHPI gﬂ&anfglgagur:om éggg%g%ﬁg%ﬁg kggﬁp%g%%tl)l ? , 0.1-0.8

grﬂﬂsims 0.200.5 @rdids. Oin@Gém@reatbodjmeents, gudxﬂlyﬁrombbnsdmvg gnreerght ratio of

o st SR e SRS Y AR s, o

at 3. FP&:.IE hﬁlﬁ g@ﬂgﬁﬁ%\rﬁﬁﬁt in2Qc RAdrbediBNS, theWbhahtfins content of
100

efins to I nternal doubl e bond ol efi ns
th@rﬁruéé piod&sttmaﬁbe?estmtatdacﬁaéie ifl a8angetfrime 851016).9 grams, Déd Q.8 grams,

1.0, at least 1.4, or, at Jeast I.S. In sone
°1'Qr?‘erérgﬁ¥ﬁ‘iE°rgr?rﬁé’fﬁWF@E ns with a boiling range
d' S trh SOME Ao BRIHRE hed@nddifroliudt A4 Ea SotiaNiIVIFelcdhteRt o4t most

pha olefins to rnternal doubl e bond olefins in a
90%; ragmoﬁtr 0%,01t To5D] 0%, 8-18gst 6%9 ogat most B9 of a Dly VAFqeprjpnt of the

orife toft <GB S By SPAE PO BRAS Rl f i

pr&ﬁﬁt aPmdst 0060128 adnis | at skt drk%aﬁﬁl drRerRBsER 10Mpuahs of

al pha olefins to olefins wt i nternal doubl e bonds
lﬁé&Fef d pertaim erobodimentsnthercaudsproduct has, per graa qficseriscarodust, a

ial products. .l n ti 845
o e a1 o o L 0o mee 1o g B3 1S gims o2
xfﬁs%ﬁm'sr&flgﬁl‘ﬂ)’égﬁ&isttoqalﬂhs)’may produce hydrocar bons
boi lin range di stribution between 20-

t hatInjsprme g thy espdaprodugihas p Téd¥ Oértérl?%tgﬁﬁ{wbmost 50%,

0 n

o BB LT A P O AL pibbingt i Bt

emBoldfinéits; hdwbirmbsfrﬂm,s% 124t 1aa%$ 0.5) athmostt0. mmht ﬂw@r; o 05 In some
at nost 1.4. In certain.  enbodi r[entiqﬁ;tr;ggm

enﬂrodrmwéarﬂéﬂ of thesryge prodyc maysuppd 0t 002,

or I(gf ?5;.30 with cis double bonds is in a range from
@'otf14 0.01-1.0, or 0.1-0.4. In certain

enbaslicanain embbylaients; AR fravityiof the lboideipagducaizps least 10%

highes.it oot 50 Bishee 97 abieast 907 HERershan i vl ghaNity s orude foed.
TnQertain e{bdBRnentd, A#P?%?%r Yo SEr@dS pro@liciak bkt@sh 19-58015-30, or 16-

grans per gram 0 ons having a boiling range
20dr strr bution in a range between 20-400 C. The

affrnscntent ofs ch 42 2005/.063936 -
pCT/ SOWE gp:@),gg gg\;r]%t\f'\g g?o% ;i;oms content of at most

703@/ d RicRE 8975t a"rfmb?.?sm o@tﬁeﬁtﬁﬁfhét&r%to@n%t&t 8f BeAe feed. In
grans, or 0.2-0.5 grams. In some enbodi men

ceﬁaumrenﬂwdmmrr, rﬂmmmﬂapmdacwm gliotal beteroatoms cpn@nt of at least 10%, at

araffin e n raffins of . a t
tegsh 3% i g 15 oF i iaR e ialons el of R pfictery
Fr ontHeQudl 88wt dishave Alseir dodtsnt 6Datiiékt 908, Eﬂﬁh&st 09, or at
n-paraffins content of 5 the crude product

m@&ttﬁoﬁmfwml@r bt o e ferdkbs firgoniet ot orude product,

pep mg{ &u ?]p ga rah@ﬁ’?t (%fﬁrgxf eﬁt dg&%:ﬁ]oog)% & rgeai: most 0.005

grinfs,ak ndst /06 gﬁlﬁi&t SthoR 10,008 gimas, or WPHostal.00Dglands0 ¥ cartain

nost 10% at nost 5% or at nost 3% of a N/V/ Fe
enchediments,dke emde 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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crude feed. In certain enbodi nents, the crude product
i ncl udes, per gram of crude 10 product, at nost O 0001

ra at nost 1 x 10"5 granms, or at nost 1 x_10-
Wﬁ 6356 Ni/V/Fe. In certain enbodi ments, thé’Cc,TFEﬁ}g""““%S"

R 8ol 4 iy 9195004 gl ot 000

gras, or gt vost, 0.G0 Xgrats.1 Irgscumsemboﬁmentsmleg:nahmm@mt has; per gram of

106 rans to 1 x 10"5 grans odi nent s,
st ipeueoniet RN Ges o0 DOBET0S Erarig ot Biggl o3
gréré or at nmost 10% of the TAN of the crude feed. The

Crtide product may, in certain enbodi nents, have a TAN
of dh soms embodatents) gite @uds pmﬁums, [@r granpof @mdcrpmduct from

0.0 i, R 0> Batih 0 Porocety g FIG 78K Gl BodSig may bo at

m&? 9B aﬂant§ 7, Iaamfa@trt i nﬁimgl SERSost I e Iﬂrs’bme efbobliments, the
the crude’product is at |east 10% 20 hi

H/Cusfébo G0l prgiaot s S0r1286, 0636 1000eHhe AGE of Npriddonb! In ofher

i s o BB AP B OO 0 e .

crokfe p3duc? H/@ QeittdR 2090 b IR Erud & BRd Ve Thaicafes that iiptdRe and/or

product has a total heteroatons content of at nost
cofifisyption ofixydrogenijn e prceavismigdnglof t he tot al

e AEeerofita S o Bt Wik Sihes SooflBuiRiag fysome

endbofinGdtits, Me drudé pdtictifdmdeat at Ie 91004 Qrams)for fitond eeel to 0.5 grams
60% of the total heteroatons content of the cru

of hpdrgcarbpes with adoflingrange dmtyl bt obatanest 3P0 o pr éfrmosif204 °C at

g_@}o\r@%atg%{ ?1@6 %géésa (Hl'?w(glt r cofﬁhgﬁf&a@g%%tha

ﬂﬁigdengmﬁ@tmbhnon Pétivedd 200 o and BOI@“@ ao0luol I\mwt leest (001 grams,
nmost at. nost 0.008 grans, at nost 005 30

or HORHE. Oolato s rarts obhydgecarkons aithwkeiling ose g‘ismtwarbe&veen 300
°C’E&ﬂt408 80t 0d0d %%'a!ﬁd%? ;etaﬁ' dooeEaRd! SEidm 0. do'ieco ‘iafsJ&%ms of

roduct has, ram of crude Uct, a sulf
hydmmdanhs witha lfoalmgarangs dmﬂbnﬁﬁﬁ)lbet@eeﬂ 490 &G mnd 538 °C at 0.101 MPa.

grco) ! 0 fé F’T%&%ﬂnés ﬁfcer‘gegﬁl’fgé Itrégntaii %&E{i&r)%)gggto?naphtha

f r f €0 .
e VU4 010, i 104055l i

enfbOAinuBRS) Gl Qa6 provductrhasl fropr 0.6AL0,2 mmsg)r 810163.0F grahs of naphtha.

in i b ights, Fneplia heg pest 8 3 GBRE HALP SFEGs, o ot mos

0. d 4916 OE B1eBhS PBetCiratadY napetha ITRELRe Bﬁddthdﬁhé%f Riéethin @

rogen content in a range from0.0001-0 005 gr ans,
embpd@n@m f@noa@oo@lr adﬁ grans,rﬂ 9D, b gtavas, AR 081-0{08cgrams of olefins

crude ul%tﬁgu& %Q%Pﬁn@%g’fa%@aﬁ%gﬁfrom(’fn’aphtha a

beﬁﬁcﬁe @f)nt'éﬁ'leat FA4€ 9.00 rg%ﬂﬂz? tat Yt RO0RErani¥D6H at adht 0802 Fobiks. In
1.7, at nost 1.6, at nost 1.5, or at nost 1.4. In sone
cerain @mhqém@ts thtponaphtha has a benzene content that is non-detectable, or in a

range from 1 x 107 gramsto 1 x 102 grams, 1 x 10°® grams to 1 x 10° grams, 5 x 10°
grams to 1 x 10* grams. Compositions that contain benzene may be considered hazardous
to handle, thus a crude product that has a relatively low benzene content may not require
special handling.

In certain embodiments, naphtha may include aromatic compounds. Aromatic

compounds may include monocyclic ring compounds and/or polycyclic ring compounds.
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H C of the crude product is 80-120% or 90-110% of the

H C of the crude feed. In other enbodinents, the HC

of the crude product is 100-120% of the HC of th
WQF%@“?"é%d A 10 crude product H C within 20%"9@"%5%04’042654

LI e ek S e e
kqaenep Wﬁ?lehé}l(ﬁawifﬁem Bﬂn%rhbmzsn?n ltathﬁl-i-m@@lbpnzene 1-ethyl-
I n ornts n sgne enno n e Ccru
2 nwﬂudber?ze?xﬁd & desimes bemeneoL oS TG Pogenrs GG propy!

et? 1= frg%?ﬁ‘i—pr@yl ?X&%ﬁ&az” LBRys1 N&lﬂleﬁlybﬁéﬂzbﬂ% ¥ @hge2,4-dimethyl

on-o nost” 200" C’or at nost 204 C at 15
benQeﬂte A\Ra;teted-retind beﬁeﬁahﬂgrlamiylme‘fhyﬂ benzeneol3 disthyl-2.,4,5,6-

e T O M T
ttheﬁgSJr&% )%q nyle)gé phfaky 19160 Blrigufds thaesfrMetocyclic

rocar I'ing range distribution between
aroﬁﬁﬁcs Seanel] #OvaEiety oDcobbentiahprognets andios seld ag inslyvidual

corgpt. Seicrons wrasht peneered HHE O AR IRy iy enhanced

comat @nfb‘nh &Qlargfggﬁcszo In some enbodi nents, the crude
Juct

pro per gram of crude ?roduct a napht ha
confrecertafn embomﬁ@omtha ceudgpzorct basy perigrempofgrudesprodict, a

toltgng appigit Bt GO0 2 G h 010015 B, FF1:p | Bflctd. A8 cude

proﬁﬁ&*ﬂa@ per ghdin S0 BRdE PRAKILITR Eﬁﬁa—xﬂ&ﬁc Beythitifrorh 800440 trgmms,
grans, at nost 0.1 grans, or at nost 0.05

0. oes om%grm 905, % asimm Ahe eriade praduek iecpes @RIR of cige product,

Bt A1efe Sorpar RO R 2 praplegMols ehh Bibh, (0 6L 8Y05 grams. The
crulE gfecmt:t Kds\'plér driradf etude pardryliene cdmtent tfiven 0. 001-0 09

napht ha has, per gramo napht ha, a benzene content
grams, AH96-00%aragsaer).00k-0.96 §a8. 005 grams, or at nost

0. 002 ;9LANE. inlie ﬁ?h@ &n‘é‘éﬂ? sﬁg@g&mm ihérelelRe Hdtane

a benzene cont eén I'S non table, or in a

nuBaost the piphithax CRIdEs mapbs valaed based @h&n@samtlon_of(a g@¥oBne
grans to 1 x 105 grans, 5. X

poigRa! tesATBRes (GALDS Pokbuab e thelpd DE 6 At puced o  bafbutatod
oct?ﬁ@aﬁﬁfﬁﬁ ﬁﬁlznggul i rt{oﬂ Jranifdes’ Tadés t?piéﬂﬂy BavHatdnlated

asare benzene contenf” may” not
oclageminbers $p e cirgge off 3ﬁ<ﬂ01 fTie octane eumbtmo fegasolinetendssto reduce the

reqr;%%taga mﬁ‘&?nclmaronﬁgl C co é&@{;%%ﬁ SeCaII’I]l

em@gq;)‘@ﬁ o @ARGHEEes naféth Maz ﬁ%ﬁlﬂ&ﬁ&i’eﬁmmber of at least 60,
52004/ 042

4 The nonocyclic ring conpounds may
at lenst!70¢at, ledst 80 corent east 90, n{ lyothe jpgtane aum p}bcpﬁ}b@,gaphtha isina

ort ene par a- xyl ene, ethyl benzene,
é{%?é@sn@ﬁg‘e MG 1-ethyl - 2-nethyl benzene;
1,2 I@s&rh%ﬁilﬁ)ﬁhuﬁ%%sz &itsrudo ﬁo&udt hbd'B brtbﬁla&ﬁﬂaucs content in
1-neth ge benzene; 1-net hyI ﬁro(ﬁ benzceg
hyamembyns llawdn@la ﬂmgrrmmsrdz@n@nmm n 2044 Ciande¥ QR 1C gotal

o P Tos BBl BERAS Wimefl fWthe total naplatt and
keRRELEL Bhe Efu'de IfSeyOoR Yéas DS % at- wast ©0%, atsledst 50%, beat least 99%

congeners of benzene,
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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t ol uene, ortho-xyl ene, neta-xylene, para-xylene, or
m xtures thereof. Mnocyclic aromatics are used in a

of conmercial products and/or sold as
w&%@ﬁ@F%ﬁ conmponents. The crude product proESE@@’?a“é’““‘“
des d Y, 'q{g}ot_;yn RefyaRde a atic
fpoér?g&ﬂﬁﬁc aglllts 'cs. I'n cernt%gl n enbodi ments t%ﬁe

corﬁlbdiﬁhﬂs Edizﬁéht(iﬁ alrange fpemn 00080165 graoseD, w%@@tgrmas or 0.001-0.1
tol uene content from 0.001- tgl 2 grams, 0.05-0.15 grans,
gragys nor granpotitofyl keoserpand1aphfla. nroduct has, per gram of

crugg, Qll’,_lgg gg@ugﬁ%%‘?%@r a%%{&%gr%n%@ S:E@cﬁfct fol eI Pkt n & range

gramns, gr ans. The
ﬁomrmdm)lpm 0 Ghwarhs, ey 0061 -(F gmnsf from 40050 Sdarams, orgrogn 0.01-0.2

MEATATIET R CIE U O AON T TN

e t xyl ene content from
rngW%48%Hq@rlgw@®%ogga5%a%g granms, or 0.001-0.06

gr airssommemh@dmmﬂts the crirde produshhass pecgrAmeaficrsie pradiatat least

Ooélends tq in eaz%e :QS,F oct a&gﬂl Qﬁ%h%td@ﬁogm%kmsme

In 8268 MBodReRR! BRlchile fRbdichBaschrord @001GS ameor 0.01-0.3 grams of
potential may include, but is not linite

kerosdneu T sarde embodiments, Hisdsergsone hase per-gamnf kﬁtﬂﬁ@% An gromatics

t.h rudes. udes t.yDJ
conthss pLlers o biiaat Rl B3 enimilty % fELCU Bhiis, S
em%&ﬁieh&eﬂfe%ﬂfsehomse PerC@aimltf kefosens, ae aronhatice bontent in a range
additives t hat |ncrease t he octane nunber of the

frogu@ 10. heramsporGemd). r0-4gB@ai ments, the crude product

B G 0 R b

belbW40aL| ¥ bdld® -60 PAN Aninciesse infthd chmtem phatommaties ofitha kerosene
range from 60-99, 70-98, or 8

porienodithegrade productdendsdo pRciense ?herfgee% m‘g%gll"% the fjeezing point of
the%e%'é%ﬁé ?éﬁu‘ralﬁ %Eiﬁi'fhtbcrﬁge F{B\igéto %ﬁﬁ%@ grcjal% With & k@f?ﬂskﬂerﬁbrtlon having

500 C (total
a mm&mmm\r&(ﬁemwm mey he rafimed do pmducm\aatlon turbine fuel with

aromati cs conte i,n,the total th nd 30 kerosene
thesfesirpple efqme@@g@l&aﬂeeﬁlw @Héﬁ 5@&&%& t 10% at
| eagd cathth efbodimenfid Me 2838 prodivd? hﬁ@'ﬂeﬁ/ grab\6f drad@product, a diesel

aronati cs content 1N the total naphtha and kerosene of
con:temin afrexegt frem (mm QGW&S% from 0100004 grans. ofn qeraip amphodiments,

toe 15554 e TR R R 2 oot oo Beny BB, BRlts,at Least 03
ﬁ(;ST bR 0 2ERE. I ForR®BMbedTRRE s B GSesel K8, pedlgpan bE diesel, an

and napht ha may have a total poI%aromatl c congounds
aramatice wontemt in arrangpefromdil -6 20080 0. 508 gFpmprr 02-00@Ims-2

0,1
and ThspRF REDOHRSPLS aboegcrrﬁci‘“o@‘éiw%s%“ﬂef’éra*ﬂ’éﬁ%w%&%?ﬁﬁg vGo
ﬂ%ﬂﬁﬂ%tm%c fomto doAL®os Nfrofn0.807-818¢gamB, drifroim 0.1-0.3 grams.
granms, from 001-0. 5 grans, fraomO. 00503’
In gﬁm embpdifncats, thediGO) qontegt Hnige cmdeﬁ@céwua dirargsrEom 9.4-0.9

S, I%hbg-(? § Igzqancl)g peii‘egrrgnsl% Penddl p%d?l%? ' Jéﬁ%ﬂleen%oﬁhhleﬂtﬁ‘ttﬁe VGO has,
per gram of VGO, an aromatics content in a range from 0.1-0.99 grams, 0.3-0.8 grams, or
0.5-0.6 grams.

In some embodiments, the crude product has a residue content of at most 70%, at
most 50%, at most 30%, at most 10%, or at most 1% of the crude feed. In certain

embodiments, the crude product has, per gram of crude product, a residue content of at
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range from1l:4 to 4:1, 1:3 to 3:1, or 2:5to 5:2. In
sone enbodi nents, the crude product has, per gram of
crude roduct, at least 0.001 grans, from above 0 tQ

WG 2605 , 0.001-0.5 grams, or 0.01-0.1 gransPSFmszoo“mz“s“

R o

grieed, as/iost 0.005 gams, e ambistr@.00s granise Theome embotimsents; ¢he crude
gram of kerosene, an ajfonmati g

tent of at
progiust bgcan, sram of éﬁ&jﬁ Peodycl 2 fhidue fonin! Fhagines ﬁ&%&i’h@”‘” 0.1
5, H30oat By 05‘9 [ 603:%?&%!& 0295 0PgramBer 9ram of

er’osene on’a ICS CO In a range from
0 110 sémg Bﬁﬁedmmnts‘, tlmmr@deZprﬁdubt guaynnclud@aﬂ lpast @ poetion of the

e BPEi lodp  B T O

1e§sgh%uhft?ofg{a§§% 08606081 g&ﬁ%so& .bsodees. Géﬂnﬁanﬂ‘liﬂzhﬁlyst er

product ten O I ncrease the densnéa/u
gram ofi cmdt pmoducke cPhiengtabyit mayaisist ih stakdizingthe cpsiepreduch furing

he crude prod d h_a k -
trapBRE RS R P GoaChond Iprerenube ot She PRSI ey it comosion,
inHiBit WSotioR] iRk ihProBYeRMEoBYiaRbA ABILILILY 6 (6 chid@lproiduicl RQrude

esirabl e properties of high density and [ow
prtﬁ&wéﬂlahglcbldﬁmt leashapemoamf ﬂmmbﬂmﬁﬂﬁ)@be furtbergpraepssed to produce

o ram de product, a diesel
”g'lﬁfﬂlé glefﬁ?fﬂ‘g‘ 1089rams or from
0. Olprg. cétawsaﬁaad fbf‘trédimfeﬁ! Jfaaﬁmwi‘ee@m the présbﬁcdhfﬁﬁh?}drogen

has, per dgram of diesel, an aromatics content of
sotiree ¢o poduceghe tatal product may be axsingle satalyston Bétlwélaé@f @taéYStS The

°a@ys§f°ef§fé Ziﬁnguof'gggg gﬁ? : %s a{@g’n%f g‘h’?&rﬁ& 55ge ?&Hme catalyst

in Qlelcoﬁt&ﬁﬁglﬁone&vﬁemfh}%r@ge&@d/oﬁ & cbudé-fledbcapitzining shifusie wentacted
enbodi nents, the crude product has, per gram of crude

wifl ha GalySPIeeESOTe ont ent i n a range from 0. 0001- 0. 99

P’ e el Sorladth@ o il R ith il @i Lo produce

thetotdl pedducsmay agsist dmnthe rédmﬁ ofthe. rﬂolegllmei gbtr ofth&ehde feed.

Nl o BN 1S, hepie: hecsHialiet oAt aFACh BoVRossh source may
re%{ gf&gﬁ%ﬁ&n&%&gﬂw cgy-%_og«.?zggﬁl the eﬁidg fée&h%gﬁ"tﬁ’é ation of basic

gr ans, grans. I n sone enbodi nents,
a,em. hasmbe Hmmhnbbmhwmq) andfdnmpcrhasle wmxmbnarts iothe catalyst.

Extples 8 corbRhdh e AC B g i Prok SaT Bronsfedaa i e properties

mél{i&&.a!‘téa?ﬁsaéseﬁw&héﬁﬁ per gram of crude product, a
resi due” content of at 46 WD 2005/ 063936

PCT |Imme 4bodipients, ﬂmateﬂ;ysl ip EMES, catalysto The TMS cefplygiincludes a

cofghid atcqumaits § et BB sylpd, Firle ou et o iR adtjpion

g&%fmﬁﬁﬁtlﬁmlt d%ﬁid“erlﬁdﬁc TRISOhtyst iedoterifihedbypaddihg the total

crude product, a residue content in a range from

waigloed dmtr@smongnemﬁs) to tlgpooted weight ofisudfus in Begetalyst.04n atomic
ol B o S5 B P e BB P30 0 s
Examples of transition metal sulfides may be found in “Inorganic Sulfur Chemistry”;
Edited by G. Nickless; Elsevier Publishing Company; Amsterdam — London — New York;
Copyright 1968; Chapter 19.

In certain embodiments, the TMS catalyst may include a total of at least 0.4 grams,

at least 0.5 grams, at least 0.8 grams, or at least 0.99 grams of one or more transition metal
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catalyst. In sonme enbodi nents, a crude product
i ncludes fromgreater than 0 grans, but |ess than

wo 2ds/685 , 0.000001-0.001 grams, or 0.00001-
grams of catalyst per gramof crude product. Onltglgﬂgzommusg

subfies pit fraffPof cafudyst.! In dertaintdthbodimests] the TMS! dﬁa@ﬁﬂﬁﬂpﬁﬂ gram of

during transportation and/or treatnent in process %
cafaéxﬂu 4 totab sontme)f@a? aF Jore Wensitionupfal su,lﬁdq*saguaaﬂngel@om 4-0.999

hl i ncrease wat er separ ation
S ol 4

P product A crude product that

l ncl T&kaBMStcata@ﬁ inciudes ohé onmofe trdisitivatmétyisdulfideg. Bramples of
further processed to produce _|ubricants and/ or aqther

tr@érmémt%h sulfidsa inctugle ppﬁﬂar@aﬁeeiFwN%@ Smaﬁlﬂtﬁ(@%mﬁ%mssn),

brfloif (ot oA RS e i R BT FE RS ) MR B aL o7

(A(gFem@Sgwwdaubmm‘(mﬁezﬂs); $§cﬁalcéﬁhﬁ1te wu@ab&als)y splmlenfte t he

itk Ay AR e s,
f
cHSE PREICAR e 5,80 OB} BB 4l 6 010017

heazgledooditeoNi{Sak or Y@SM@VTISf)Ude f eed with a hydrogen
R S, TV P e B ot o
suffiteDid o&nﬂbﬁ&&f’%ﬁﬂ'aﬁ%&ﬁb@ﬁg : dﬁﬂ&e%'xﬂ&ﬁls grhmc compounds of

conbi nation wth the hydrogén source nay duce a
zimep begdktares teredft The TS patatyst is, mmom@ndroddneﬁtaeepresented by the

senpf oo Gugin Alyse i i AP Eacils kol il lkating-carth

méthCorGMcA M fdpresefits SIS oR inetAtFAInY Sohurhiled-108Y tHe3Biodic Table;

Lewi s base and/or Bronsted- Lowy base properties
and §cik gelldure Amatpsiicratio of pit éds inea mnge fiod 0.4 tedfpor from 1 to 2. An

wGERIRSTRE) o 38 AR iR T 10 134 P o 18T R some
eniboditférts, ¥R RRisRlonSuiéthl ideronFor the purposes of this
appllcatlon E’ngt of the transition netal sulfide

in i éomwm@aﬂm thesTMStcatakysh awyigcludrigamgrallyduopmelkali

e AL B A e U i .

ragvimﬁwammamﬂﬁﬁﬁsnemsa{Meig@uWM) IcilorebattonhRege
fromOoO. 2 5-10, or 1-5. 30 _Exanples of transition
(ReteatClisad ) Clos), WjoRsoyPisie dNERESr 1A a1 Somereggbodiments, the

Tb@ sEgdrI e
ub hf%& O%ﬂe%?t er Eh CSH}' ﬁon?fg{rﬁ-ﬁ-%\%\? %SFIEI; may be
rei@rrpqlrto ﬁﬂynﬂﬁﬁe baxﬁmta:t Nahiral arldiorcsynthetic bemdrdatd menbsused as a
cataly de, a total of at least 0.4

Tlﬁgﬁﬁ‘égfgt‘é‘t ‘I”é‘& B¢ écggﬁérﬁer% | east 0.8 grans, or at

| ea j &id I 7

Wo 2 5eng mBhaial RN /oﬂ%gﬁﬁ&?ﬁ?‘?éd@;}nﬁ?gé??ﬁﬁ’ ghmost 15
grayag, ar ysmost| lrgramrdfauppcutmnaténabpﬁtrsi 00tgnand 6f3he A paitlyst.

T%@y«tﬁaﬁ@i@%ﬁy Arom ki ety Oﬁﬁ%@% g, G001 gramm to

4o PRPpod bidtial geﬁr (% gtadik 3Fthe VIS Cafanydt ﬂ?[tﬁftﬂ@s of fipport
cata st i ncl udes one or m)retranSItlonmaa
materials ﬂ]gsmafhanﬁﬂdsmﬂoﬂne TMS catalyst include refractory oxides, porous carbon
materials, zeolites, or mixtures thereof. In some embodiments, the TMS catalyst is
substantially free, or free, of support materials.
The TMS catalyst that includes alkali metal(s), alkaline-earth metal(s), zinc,

compounds of zinc, or mixtures thereof may contain one or more transition metal sulfides,

_)

EI
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5 transition nmetal sulfides include pentlandite
(Fe4.5Ni 4.SSS), snythite (Fe6. 75N 2.25S11), bravoite
Feq. i Ni.0. 2C001S2), macki nawi te (Feo. 75N oj sSos
é?%oé‘ ﬂ?ﬂ%ntl andite (AgFe6N 2Ss), isocubanite TUS2004/042654

bm{c%‘ggéieo o@%ﬁg@?&%ﬁ te (@9@e9816) chat kdalllltllﬁtme,'1 sulfides,
trar(siﬁtﬁﬁﬁ&ﬁ&ﬁ&ﬁes, ot mitrareg itherecffagrdepaailined using x-mydiffraction. A

porfipe of HealRoial s Rk rela R Sus)
con(?:lgc{n\éﬁ‘?zﬁa C{F&rg of h8 ﬁﬁﬂﬁo@[ﬂé@ﬂ lsAREde TompbBent WBthe TMS catalyst

e€s one or nore transition netal
maﬁ,uhfsbﬁhe %mbndmeﬂts ibatpresentvastan agiorpliduswempbgisipn not detectable by x-

al kaline-earth metal (s), zinc, conpounds of zinc, or
raYrﬁlﬁﬁaﬁFl%t B8 The TMS catalyst is, in some

&?%%@]Qgﬁ S&g&ﬁﬂh@ aftioRs ogﬁ:[eenefs cafidysk @ad/or mixtures of

fornu A represents al kal i tal,

crysthkmlelpnﬂmmﬂthd'BMﬂeralyﬁ have mpartilersigerofag most 10¥ A, at most 10°

t | u P
A, e 1002, o7at fost AL P AL piefice, g pefctp Slpeidf o grystalline
partiBle8 of HBIMS lcRiRlyt Rill gen%rﬁly wyatfiesmdAio 2. An atonic
ratio of c toa’ls in range fromO.0001 to 1, 0.1

10
0. 8ThoTMS &talo*siahs m¢lnde§ i optgle), atkaline- wﬁ?eme al(s), zinc,

bR BB e A o R IS W o

de-RrkAd vidter 8l debirdiiniduint bf élﬁ@ndiu@ﬂm%l aklds,tdﬁdj &eﬁed imount of
exanpl e, bartonite K3Fe1081 rasvumte &éKFer
Cobljnanst -3 mstglicar é)ze@ﬂ oxalpipd), t%’)é“etal

%ﬁg@ég%ga%&%ﬁ%’ﬁ%%ﬁé’%&gﬂ , GUARELS ot o form a we

pastéit Bhe/wét pastd usiebe Bried aini temppmape fieth 100-300 2C or 150-250 °C to
Bartonite prepared |n situ may be , referred

forgymtrarsition matel exide/ealt mixtutea ThsEnsition patal o saftnixture may be
callibd 80 SRR GaaREl A8 SH02F0BME, SDAHSE, b 60RO °C to form a

ern.” In sone émbodi ment s,
traffifion ietal orideinnsthlsdlt mixtures The fragsition metal omdstmtﬂl salt m1xture

a3 S e T
hy%%g%ﬁfﬁg §rfEfrﬁ’éH 8 al v Patd &ﬁﬂ&m@to%@ﬁ&e bﬂ exébs§abEint of

O grans of support material per 100
hydrogerstacthe tfransﬂmsmawi akigsimetghsaliphixsures Hydpssnimabe added over

B e B} B oo BB g procuce

redﬁ@&i inkéﬁled&'te $0138 tHA1GACThIR Bthentd1tranSition @red |H5ram¢@n addition
he TM5 catalyst is substantially free, or fre

masnmm@rﬂonned a4 temperatire of BE-50A£6) §E-400 AGt or 1rﬂ9l'fm9e§ nd a total

pregl ka|8|5 ﬁ@ﬁgg‘#ﬁ% ]14013[‘1 gﬁ el(%iﬁefs"ﬂ) m(;ﬂr5 geﬂoog"f(i be @ COnt t%Odnthgt gduction

threO§k]$0bA lof fadubingd@as, préss&e\fﬂ)r&ﬁﬁﬁig)@a%ﬂ!or flow
PCT/ USZO 41042654 binetallic alkali_ netal - nsi.ti.on

raterof siducioR fgrslused thipgepere the interecdiate rafid is @#ﬁﬁﬁ spod relative to the

I fid t ti
S o R T 0 gt o
in B9hd EfBodinehfiebepieatd thidishl a( 40 mestngionewith minimal force.

al kal i ne-earth net al conponent
The reduced 1ntermed1até sghd mg)rf) be mcrementﬂfy added to a hot {for example,

100 °C) diluent/elemental sulfur, and/or one or more compounds of sulfur, mixfure at a
rate to control the evolution of heat and production of gas. The diluent may include any

suitable diluent that provides a means to dissipate the heat of sulfurization. The diluent
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conponent and/or a portion of the transition netal
sul fi de conponent of the TMS catalyst 5 nay, in sone

enbodi ments, be present as an anor phous conposition
WRAPISPESBEt abl e by x- ray diffraction techni qudET/§§p004/042654

SQ L 0En ' nant | T o
o B 1 S 004 S0 Ty 1507
leabi PO PIIS of 88 1844 300 REY TypicaHy thealilwesi s adfoiling renge disBibution

betseRaPO SPALE] LO-AHE, GREN-308 G Jusiupe TESGnGaRybe dfpent s
V(?dé g.fsf(?’ 5%@5&%T%%§0%w95ﬂ1ﬁ%§ bifY dré nSEIRRTE toy hP@oBén sulfide

yst that includes al kali
andre fiidls) Anahioaht sesubiar tid/oesdfuf sdmpoumds maywangoironis! -6¢0

e 8 e 8.0 ol Bt B gl it 12
% e 1 Gogank PR BTl oors gl O daign] et
intepapddidte clid, toEhé ditment/letrental sulfursnixbue,dhe fespltingimigture may be

S S00a0 B BT TR 800 Ko o-d00 °C and
m ?ﬂth&‘l@d 3 th@ 81y A8 £b1 2 1Rt 0P h3R0atTesdt 2 HoArs25PatTedsp 10 hours.

orma transitio rregal .ox[de/salt m xture. The
Typicaligith¢ finaltempeérabue tsonsintainedifar L boura,yl Oaours & hougse @r 1.5 hours.

t.ate rat.ur anging from 3Q0-10 C, - .
Ay heuETB sIprrd et ithe on anpatatiag s it Bysyst mixture
maﬁfﬂe%oﬁieﬂtté’ kRempéiftubd M SlahOfroREl-200 B3] 3teHOreC2dr 50880 °C to

xture 20 may be reacted with hydrogen to forma

facilitategeebvieryt of the ¢atalyst frem;the nprtures Jchersulfiyrizad cotalust spayipe

. be perfor €4: | G A
isofed PCasE R e aBhosPhis i Mefuifudd S hindalg B fES amd
waghedRith et IRhst aoitich &t 4Jotx bdibiny suledht (fuy ekanpldppshtamecheptane, or
10-50 hours or 20-40 hours to the tranag on tgl ]
hexaried s preduge thaTMS patelyste The TS gatelyshmay ba powdered using standard
tei nt %réredi ate solid that includes elemental transition
crl?B{ Fe- Hydr ogen additi on 25 naybe perforned at a
t enqig kathe eRbodinBnts) e datalid igk(inGiganic shil @abBt. CTheadomof the
. total {)ressure of 10-15,MPa, .11-14 MPa, or 12-13 MPa
inqrganip salt ertal¥stanpicingfids an inesgdnic.6orpoEN> a1 PYaNIc RIPpOPRY, or
mi &lebf Srhein %c%?}tgévtafﬁgﬂﬁhﬁ s ARl nRiA TaboBated, alkali metal

reduci ng gas, an rate of reducing gas used

hytimxjtesdkati mbtl hydridespalkalt metabhinitles salloli wetal bulfigesd alkali metal
acitaish AN GRS PialatEh kel T TP AP BT AL YaLes glkpline-carth
m%}’cﬁa%bgﬁgteb,m&iﬁﬁ ckitaBRHfoxidRR, ARARRaAAMEhydirides, alkaline-

sireve wth mniml force. The reduced i
eaith netatediidascalkalinedeartymetal uiidaspelkaling sarthduetal acstateshatkaline-

ceth et SFppiss B spe s Qi siih bt pRfafl or
mixaRtd @krebfie evol ution of heat and production of gas.

The diluent may include any suitable diluent that
pr oVihokgsnia salb aatalysts ingluds, pat are nptlimised top mixtures of:

N RSP Bl xRy el DR GO Mo Qs ceom

[

Km%zdt%méz@@g;iN&@/ﬂzomgdcﬁgﬂmmgﬂmwg/nb@e@g; 150 C,
' east 200 C

] ., or at least 300 C. Typically, the ?i | uent
LiHEO: K6 OpiRgCPRangOBARROH/ Gk srixed with a mixture o

K2C03/Rb;CO5/Cs2C04; KoCO/CaCOs; KaCO/MgCO;; Cs,C04/CaCOs; Cs,C0O/Cal;
Na;CO3/Ca(OH);; KH/CsCO3; KOCHO/CaQ; CsOCHQ/CaCOs; CsOCHO/Ca(OCHO),;
NaNH/K,CO4/Rb,0; K;C03/CaCOy/RbyCO;5; K2CO1/CaCO5/CsCOs;
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bet ween 100-500 C, 150-400 C, or 200-300 C. In sone
enbodi nents, the diluent is VGO and/or xyl enes.
Sul fur corrpounds i nclude, but are not limted to
eM¥6sul fide 5 and/or thiols. An anmount ofPC;{ﬂ]Srzﬂ‘i“”“““S“

KW%W@%W Ofor 7RO T 30 iR fificuce of

K00):F,00:@8000s 1-2 netal or zinc in the Colums 1-2
netal salt or zinc salt. After _addjtjon,of the r
"1t dn eip seodERNE. i inRsaBic Bl ARALPLBHRL atdine §H006E grarms
ol 409, 8, S D0 bR Sl BBl o,
pePpradDEF idOfkaficant cdialyshi Theinomgniatsalt hatafystlas, in some embodlments

froge O\, DYbleRAS 0.01 GFaRE Mophﬁtqm i AP 10001 grams
or| R RN u B F ARG B R o e st
r eadhicertain embednnentsa anfimergatiic sdmawnstamgl@des wbg otmere alkali

sggg cool erggtp% attﬁ P}gmﬁg‘e%{% f?stolfll O}ﬁlé atomic

ra @SPM F {n@f%h bidnBc niﬂ%eﬁéi* dt WakZElGto Gt aliSthetdPaving an
ated In

e 15 1so n oxygen-free atnosphere fromthe
atathicumtber gieatgr ﬁ:aaridamjsom:mbqhwta,na in gyeasige from 04 tad0, 0.2 to

6, pEfnd b otersre sah ety bR il SR R Pof xample,

. théBlopdankd saltwmﬁmagaﬁﬁha@wmy s&ﬁurﬂ,opﬁﬁsﬂmla&d rgbidium with the

standard techniqués. In sone enbodi nents,

" ratioofgofium taspetassium bgingiie asange from §ilyithe mtie 0&“ ﬁP@HnbtP rubidium

(@]

be‘};l’??glfl é’i‘%?é‘n%:) ‘i‘)nju ‘§ dgﬂath g&g) Bt ttaégfﬁn%:ofg%ﬁuﬂ:& ﬁ&ng jn a range from

0.1-6e 18 ehothdi Rk amply, S incrganictsalt aﬁtalyysii:cmeﬂ wdﬂ:ﬁumlskh b.md a
nmetal carbonates, alkali netal hydroxi al kal i

potassizm saliawitlythe, atwapmo afsosium f; petassiyp sms nhéf%nge from 0.1 to 4.
| f |
o a3ke S RirherlfE o ingrBSAk BAIE Cata1fit ko' indIBAG metals from
Cliindy 8119%f thd ReriddieTable dompoahdd oftrastals faine Columns 8-10 of the
Paodi T, %?ar&gmﬁﬁééggu%i ﬁmﬁ%pspﬁéﬁah P Sormpounds SFdlals from
h&@'adt @@Pﬁ@&%ﬁk t xtu:rsss jefifls B8t o1RHE8-10 include,

| ne- ear oxa at es, .
bud ktealdt herited o hmmmhemmm;mbaﬁ, o:ahk!edlu Mrtdaﬁnm Gelugin 6 include,

ruva mIrest r eof . organj c salt
o ey Sater o ERImUG Emoly e, PF FHRBEER 3 oG amhogiments, the

MW@W i chlﬁgg% é@%/ 2y O%ﬁﬁ @ﬂaﬁbﬂﬂckelper gram

oﬂihﬁ@.tliﬁ@ﬂt@aﬁﬁﬂwt NaHCO3/ KHCO3/ Rb2CCB;

/ %C?%Rggg% ééj%’f’ Bd%ﬁ%g@ﬁ %%&e@metal oxides from

&m@@%r Colgih3h GTHSPericdd 01628 etals from Column 13 include,
Na2CQO3/ Ca( OH) 2; KH CsCO3; KOCHO CaQ, CsOCHO Ca

buterabligs{edhidbozon onalimiire Ayen-tisniting examples of thetal oxides include

17558 00 b T PRI ) CATRAER i APk pminum oxide

(AfR$5B/ MyOOB/ Cs2C08; or Ca(OH)2 mixed with a mixture of

The inorganic salt catalyst is, in certain embodiments, free of or substantially free

of Lewis acids (for example, BCls, AICl;, and SOs), Brensted-Lowry acids (for example,
H,07, H,S04, HCIL, 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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K2C03/ Rh2CA3/ CS2CA3. I n sone enbodi nents, the
inorganl c salt catalyst contains at npst 0.00001

8 at nost 0.001 grans, or at nost 0.01 grams of
204963936 cal cul at ed as the wei ght of |ithium PE/YR2pE4/042654

frog%l@1 gragtgs[ﬂo%fs gaRisCo 5@4)601 of 0.900(M20. 905 igfanPdft a) halides;

I n° sone e msnt’ fromO grans, but
b) b@ﬁﬁodiﬁt&rs tRat@drng plasees aﬂteﬁfpeﬂmnts afamgasga , agrat most 1000 °C; c)
0. 00001-0. 0001 ans  of |i h| UF’]H Icu at ed- as the
Lews agids; 6} Bml’tsf?ﬂ%rﬂwrﬁéFldﬁr% BHYEPL sal t

cal an¥Horghdlo SAE LIPSt R SRepired udiie bﬁﬁdﬁé'ﬁédhnﬁl@bi For

cataly es o re alkali~ netal salts that
exarfiple)dl @estved atrioaht ofrmclabomptiﬂenaof the oatialystimay be combinged using

| t 11. An at 10 ti L.
st e RSN KGR ST, i orppt Ptz B gfter
enﬁSB dﬁn%nﬂfcﬂgatﬂé‘c n}%ﬁtibng léf@’(ﬁkscﬂiﬁfih%rsoh'%ﬁﬂ(fdrlaxah{plé Gfder or a

IS | range fromO0.1 to 10, O.
surbetbl@ofganxo sélvehi ito fomm annnogamcctombsmoafsdlvygttnme{ Jbe solvent

oy heTemara Yane AR SsEondr R sEs o troie b ARk pu

a@@;gtrubl di umvmth the ratio of sodiumto potassium
ng in arange fromO0.1-6; the ratio of sodiumto
r u bilnlisome &mbbdinreyts, imosganinpdis of thaiporgasic sl gatalyst may be

cg_ﬂtaas si u g}ltgﬁﬁ’f ébf %é@}lﬁﬁ# xih@rggﬁc%ﬁ% é{y%ﬂﬁﬂp‘i@s of
ISBHsliﬂﬁﬁdé‘ bRPaHe Wit Britkd &) eiuaommatm valciag] xidé, thagnesium

atomic ratio of sodiumto pot assi um pbeing .in % a§%F
oxfdeptitapium oxida, hydrotalovie alurnisa; srsmenia, Hon PHERHACE 031e, zine

°x3‘ﬁte 2}5%?‘ X(S}&)er ﬁlggg{%npdun m%gqn% from%%ﬁrgnd%mems an
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contacting area and/or reactivity area of the inorganic salt catalyst may often increase the

yield of crude product, limit production of residue and/or coke, and/or facilitate a change
in properties in the crude product relative to the same properties of the crude feed.

Disorder of the inorganic salt catalyst (for example, nonhomogeneity, permeability, and/or
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generally required to release ions, molecules, and/or gases from a disordered crystal

structure, and thus, a quantity of ions and/or gas released from a disordered crystal

53



10

15

20

25

30

WD 2005/ 063936 PCT/ US2004/ 042654 nobility) may be
det erm ned usi ng DSC net hods, ionic conductivity

nt methods, TAP methods, visual inspection
w%#&g%fracti on methods, or conbinations t HerEH§2004/042654

srkfory B3y Blbally \ochfer ih ' fEaiBy G A e/ i {o8id from a highly
order6@ 6ry4tD strmctide st i selectad temperdl@®, 489 t o G eaves et

al.;_ and 5, 264,183 to Ebner. et, al. A ,TAP system may, be

obi A EBer AN k@&fﬁ%ﬁ%@%gu eﬁmeéy?r%wg%l& FRtalyst may be
b Sedily e oS0 0L S50 G RREE G BSigf ot

de@rmanedarshvepd dififpremipbsdanniag calogmetaroin 4 DEOmEthody a &0nple may be
C, ,and at a vacuumin range, from1l x -13 to,l x )

hegled 30 s St 1RRE SRR coaloR & MLy terisEHt o o tia Besifp spoond tm.

Tﬂggﬁg fhs@ved difing ﬁemaﬂﬁg %édEFall rdiedeREIIOE B titfained

e inorganic salt catal yST increases, gas em Ssion

witerand{dreolvient ayeiiney sell be repressmpativeiod thesleati obdissciatiops.eEor
o iy B 0 f G SRR B bty
ochRt iow 250 o Esf%?aﬂ? bRRIeR 1D0- 1)§b eCt SHReFabitibRs FbsetliHhiring the

an 1 nflection hafp 1 ncrease) in gas evolution from
cobling cyule gadhithe seadnkd heating gutespendiotibe hemd of dissmnistiotcofehle sample.

to the ten ature at which the 15 i norgani¢ salt
cat a el CrRRE Solr 5 e PENesS it SGHES ATiSB ARRFA woleshies and/or
atéré HeLithRAur be&dthd H86rd8RA WHeAThd RehpeR@@3Rteastd ihiring the DSC

catalyst may be detected over a range of tenperatures
analysidef{‘€ool trandition” meferBA@ theTirecdse tpt peturs when modévales and/or atoms

in s SREHER 4B 618 HoFpoefarout B Bpietagyre drgoases during the DSC
anh BB E TR §¢the emnBOEitheA R BieHeRPsbol Erhftidid\bF the ikRg BN St dabalyst

as the "mni mum TAP 20 tenperature". The emtted gas
OCLWE [0z et 4 Tange Rbteneraungy thah aneglgteictedawing RSEaThe temperature or

Wi for n kLih.a cr feed.isqn AP .
bR Fned o RiSh 2 nontrbelilo 88 BBt Sty Soours during o
seCiHdhedfing &cld isrefendel Yo ad MBS T Adthpee ity a Thedowest DE@temperature of

range from 300-500 C. In some enbodinents, different

the tempstatine sargegiuring;a sgpond heabng aynle isyaferred do as thet“iningyn DSC

Chit oC i nf | . i _
trfif i, O ih0rgalt oBf bhiai mdy byifbie e HERlioR i range between
200¢500€C), 260480 SCLor300400 ) the emitted gas nay be an

i ndication of the order of the particles in a crystal

st r Je AR iReraamc galhihgheqniaipsimprgsnicsplparticles thfcare p delaivly

r N .

hol R fiNb Lot Va0 ok dep Al w1l Br W uring o
se¢dndrheating éycdenmiah be s¢latinotlyinsroveqln aremorganix itentpyst thadtontains
. 1s nore, 30 .,heat). ILn,a disordered crystal structur
ingrgHEE SLOHIE eALL b EIANE RO RaBRE DS mdure, (6 AGHRF o the pea
astoeibfed Witk hBatGBsdrbed b Sdo¥id Blatitlh oyélothsy b&épﬁwelytﬂ}sad. An

| ower ion assoclation, 1ess energy i gerieral 'y
absange pf pehks in & E1SEaspeciramdndipaibethat ths salhdoésarot gbsoels of redease heat

in e e eA aPBAS Eee: EaUC 4B it paerDy e fhat te
striiture of the sample does not change upon heating.

As homogeneity of the particles of an inorganic salf mixture increases, the ability
of the mixture to remain a solid and/or a semiliquid during heating decreases.
Homogeneity of an inorganic mixture may be related to the ionic radius of the cations in

the mixtures. For cations with smaller ionic radii, the ability of a cation to share electron
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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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during heating of the inorganic sajt
most 0.10% MPa, whe% heated to a tempelgature of at least 300 °C, or at most 800 °C, such

that the inorganic salt catalyst transforms from a first 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

13



10

15

20

25

30

catalyst in a tenperature range from 200-600 C,
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temperatures above 50 °C may be absent or broader than the Door peaks in the x-ray
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cooling of the inorganic salt catalyst to 20 C, the
second formof the inorganic salt catalyst is
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préftbedBudiBk &bt R8hE! Sonversion of the crude feed to a crude product with a

minimal yield of residue and/or coke, if any, in the crude product allows the crude product

to be converted to commercial products with a minimal amount of pre-treatment at a
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presegegofhe crude feed. Conditioning the inorgamic salt cdtalyst may include heating

the inorganic salt catalyst to a first temperature of at least 100 °C, at least 300 °C, at least

400 °C, or at least 500 °C, and then cooling the inorganic salt catalyst to a second
temperature of at most 250 °C, at most 200 °C, or at most 100 °C. In certain
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granms, 0.6-0.9 grans, or 0.7-0.8 grans of the crude
product per gram of crude feed is produced duri ng
contacting. Conversion of the crude feed to a_crud
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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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crude feed, increases the types of crude prodycts, that
thereof. nglﬁde contaminants may be removed from the used inorganic salt catalyst by

contacting steam and carbon dioxide with the used catalyst to produce hydrogen sulfide,
Nitrogen contaminants may be removed by contacting the used inorganic salt catalyst with

steam to produce ammonia. Coke contaminants may be removed from the used inorganic
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produced froma single crude feed. The ability to
produce mnmultiple crude products froma 30 single crude
feed may allow different transportation and/ or

WO 200 speci fications to be satisfied. UptPAREUR04/042654
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oxGde/Ft¥fum carbonate m:nxture The iron oxide/potassium carbonate mixture was

reacted with hydrogen to form a reduced intermediate solid that included iron metal.
Hydrogen addition was performed over 48 hours at 450 °C and 11.5-12.2 MPa (16635-1765

psi). The intermediate solid was passed through a 40-mesh sieve with minimal force.
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In sonme enbodi nents, the inorganic salt catal yst can

be regenerated, at least partially, by renoval of one
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C t e
oriddBed RanR ITRE bR BT o " ER 0 Vopthe, O 50 it Suri@Tlics gamma ray
soﬁ&étaﬁd Rebdivin i38idE xRl 1gich de"t&rﬁﬁaﬂab nesd tofmea.sm'&tﬁe liquid level in

fide Catalyst. A K-Fe sulfide catal yst was

thtpreogfared by conbi ni ng 1000 grans of iron oxide (Fe203)

Sgd, qygao 1%%%/ é;grdn‘?%ré\%e ﬁi{egsvif‘fﬂ{ ﬁmﬁ%&l\%{ % zﬁr%rage internal

redfSr temperature of 430 °C. Contacting of the hydrogen/crude feed w1th the catalyst

produced a total product in the form of the reactor effluent vapor. The reactor effiuent

vapor exited the vessel through the single upper exit port. The reactor head was
electrically heated to 430 °C to prevent internal condensation of the reactor effluent vapor

on the reactor head.
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dried at 200 Cto forman iron oxide/potassium
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betwe%UI gOJ %’ and 3'60 9C at 0.101 MPa, at least 0.001 grams of hydrocarbons with a

boiling range distribution between 300 °C and 400 °C at 0.101 MPa, and at least 0.001

grams of hydrocarbons with a boiling range distribution between 400 °C and 538 °C

(1,000 °F) at 0.101 MPa. The hydrocarbons that had a boiling range disiribution below
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the reactor. The hydrogen gas/crude feed was contacted
wWth the catal yst at an average internal 30 reactor

tenperature of 430 C. Contacting of the hydro%en/crude
WPSLE WA the catalyst produced a total prodd&l/iH;04/042654

204 5 islc B g\?—ﬁ%%?ﬂﬁels afid ipafifid B (63966 of Fieh 16c2patins to the n-

ent the véssel t hrough the single
parhiffipe wasat tnopok.4. The reactor head was electrically

S W o e g
nahB00kAB39R64iRET] AAPAG, GrheGhtte phbdiik had bt load 0008 grams of

reattor, the reactor effluent vapor was cool ed and

naphéipamditheinaphtiz prirjon pf te stide pyednct hedaniodagsrarumlr of atleast 70.
o pe b RO Y 4 e a0 BECFhrRke {uB B UERoR 001 grams of
bereid %ér%ré’m g»;? HEMRhE mﬁﬁhﬁiawthe crudle puditvet hadoat most 0.15

renove ~acl di ¢ ‘gases, t hereafter quantified usi n%
grastsadoiafins per grant ofpephthiac The naphtha peréisn of the aredeproduct had at

roduct | | uded,,. per_  aram.of 0.918
teally 2 s oSS SRR S pRhaE
. gra o)
NONTHEBAAL pAdivet RadCt 06s3t (001 Saisf ketostie Tledatrasene portion of
0.027 grans of solids per gram of crude feed

thercendsi preduct Bad p dreezing painibelowpade °€i dis kerosenrportiprgEthe crude

progpicbeSlrormiies ABd fSdCeamase AN P By brdie had mn
am%ﬁcs Sontdt et Rait®. Fh@msdf arshihtita pbiegram of Kehdsend. OThelKerosene

I's exanpl e denonstrates a nmethod of contacting a,
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ransition nmetal sulfide catalyst to produce a total
of XF1B¥HEt with minimal concomitant generation of coke.

The Thetalde protieChad t1b44616.00 B gfanst diwsel) Ulhie dibset fravvicm af the
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steel cylinder, heated to 400 °C, and maintained at 400 °C for 1 hour. The sulfurized

catalyst was recovered from the carbon steel reactor as a solid. The potassium-iron sulfide

catalyst was crushed to a powder using a mortar and pestle such that the resulting catalyst
powder passed through a 40-mesh sieve.
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condensabl e hydrocarbon gases had an iso-butane to
n- butane weight ratio of 0.2. This exanple

demonstrates a nmethod to produce a crude product that
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temperature was 360 °C, as determined by plotting the log 10 of the ion current versus

-

ATk
A ee i

temperature. FIG. 11 is a graphical representation of log 10 plots of ion current of emitted
gases from the K2CO3/Rb,CO3/Cs:CO; catalyst (“log (I)”) versus temperature 1.
Curves 168 and 170 are log 10 values for the ion currents for emitted water and CO; from
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internedi ate solid was passed through a 40-nmesh sieve
wth mniml force. In contrast to Exanple 2, the

internedi ate solid was m xed with el enental sulfur in
WORS8Ice of a hydrocarbon diluent. In a dryFGfoyS2004/042654
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percent gge of eg%itﬁqt ced in E@‘@;i e 2. The fkqu?jl gl;ts

t hartn FOifytPlocthbschehfie) nﬁcﬁ%ﬁfe hefl t6drisitiont YeRs Sbeped forcesium
Exanpl e he API grawty of the crude product

caqbonataced |n Exanple 4 is |lower than the APl gravity

O e T e

hestﬁ{gbc%lerghm lth b eleELIPCONST0/REOSK niiRfikaethiditedn shaep heat
crude feed, the TMS catal yst in the reactor was

trasitiby between 390 PE en A0 FE. Themjdpoint afifhe eppemtunespngrsyay 385 °C.

o AP A g 5 A LB e ARS8 g e
bepi Rf hesyilityds Aétednilieiaostad alGBe GHRinAn DfChtepyieraims of 390 °C.

he I'ndividual Inorganic Salts. In all TAP,testi a
The@bamdlegbmsemmadlﬁ@aﬁ %auhswnaalhéhﬁmesen&?w °§n gl{

Indiv‘imi:ﬂqn n¥ESt Reridﬂve te K;ﬂ?ﬂ 0 gklhtm\wapmnduomwrplacmg 3.81
cm (1 5 1nches) of the inorganic salt catalysts or the individual inorganic salts in a quartz
vessel with platinum or copper wires separated from each other, but immersed in the
sample in a muffle fumace. The wires were connected to a 9.55 volt dry cell and a
220,000 ohm current limiting resistor. The muffle furnace was heated to 600 °C and the

current was measured using a microammeter.
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1o sgltts ﬁg%pﬁg?&%%ﬁia&%c%ﬁggg}ﬁgpegémi al scanni ng

Perl i n- El ner k, Connecti cut

NaoGU/aiG/Rp: Riebiebreeisisnenrelaiivaly RaCRa reiance (‘log
KoGOGE e oo £ T5). (CorBABRCn ploRBRa HtRloL B o1

cal @G, 184 ﬁkl fhebntatidBbMog photaibfict ur ed by
Nor wa
LS

| Na,COVKLCQORbL 0N C0; datalyst resistanherdlaiede XG0 resisiense (curve

20

25

30

I T A IS e T e
A N R e P hese
temperatire and tiendebiediin thelvondudtivitysppareivs. farve I&ddeplegplot of
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I'ted p heat ‘transition between 390 Cto
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c inning of nobility is determned to start at the

ni mum DSC t enperature of 390, C. i , .
From the difference in ionic conductivities of the inorganic salt catalyst during the

first heating and second heating, it may be inferred that the inorganic salt catalyst forms a
different form (a second form) upon cooling that is not the same as the form (a first form)

before any heating.

Example 8. Flow Property Testing of an Inorganic Salt Catalyst. A 1-2 cm thick
layer of powdered K;CO3/Rb,CO3/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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The sharp heat transition indicates a substantially
honogeneous m xture of salts. Exanple 7. lonic
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conductivity of the reheated

ARG sEmE b i) 1981, I RIBETEAR 325 gpllected in a gas bag (a Tedlar gas
collection bag) for analysis. The gas was analyzed using GC/MS (Hewlett-Packard Model

5890, now Agilent Model 5890; manufactured by Agilent Technologies, Zion Illinois,
U.S.A.). The liguid condensate stream was removed from the cold traps and weighed.
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increased relative to the ionic conductivity of the
origi nal Na2CQOB/ K2CO3/ Rb2CO3/ C52CC38 catal yst. From

' rence in ionic conductivities of the
Wbﬁﬁ?@é&’% salt cat al yst during the first heatl’CrT(_SUS&R‘?}""o‘u‘;54
C’E‘T‘lcl?‘g 5@&:&?&1 frbahé Bguillltahddnbgte isO4AAThE crude
sa cat gﬁ‘g/st or s 30 di ffereﬂliu form (a second
prdduch)fasmelghabmdmgbtzhdi is not the sane as the form(a

Prbpediers (erbatagiy CF- SorE P re PR S dliorL YL Thg orade

feddMal Hin GAPT éré\)i@f ofdd.7.PPHEl6fuaE fed Baa/ fib 2648 bEBRMEBeed, a sulfur

catal yst was placed in a quartz dish. The dish__ was
coptieniced.042 aamaramtreg%m@mﬁ@épéa 0 b s5m0s, and a total Nij¥ contept of

0. B e B o B vt B 27 C EORACRI R Qu g g oyt

31,89 W&Bﬁn‘ e 1Bk tktdpeat i ng. The
( &ﬁ}% & g2C(13 catal yst did not f|ow

pr eabeaczﬁaafklacgb&sﬂm@a catplystoaasargpared hraaorabmmg of 16.44 grams

of R Dovisr 2 daflo o Rordiop, Al P e o CROB L™, e s
K- SOURKC0I0sb 005 catdlybichad@hitataly/ TR (Sntcrat Gt 360t°al. yRie
becane |iquid and readily fl owed (SI 1.1 ar

KGR RIE 08250 @mlwtrhadwé?%ﬁl mme 2800, tl individual sats

CGOH L5, sl RSP S ot i PR AEhmpSlan o RnfEim 50-500

*CKAGIT KD Eﬁ‘@érﬁﬁﬂeﬁ@abﬁﬁ e \DSC tentpefitearaf tHdinof gahiceaaltiegtalyst and
equi pnent and 10 general s used in

beloyntng DSC temprratyre o thejndi éc{\\?ifq%garlgﬁf nales: descri bed.
Rea%thg #Ztgﬁ'gfé' H%aéﬁ‘rcabgig& W45% d@ﬁﬁdcﬁ% Gfrh ﬁeﬁé:) Ssure flow of

Mbde rate wor Ki ng pre ure
mqﬂm)e of 256 6 /RinwaAdtef mwh:atgmhd desiredrecaltion Mpemtlmer apam at arate

ot inomd Apbancaira aratD drRy, TAPSBreLPdbe ke The

stebmd dfTh@ARleSre LBniPRRuSly RetBRE dufthg theAdition®fihEride feed to the

inlet port, one outlet port, and a 15 thernocouple to
regctaioyeE.6 houmsr ke crustegfeediwes pressurized into theasegtergising\b5 MPa

AT B I i BB RER (3l el e

ad&itidh Vs Baffer 88 ad¥Rtkch VAES Bhulie Y6l wRohiNeae. W dddraase in

control |l ed heating syst em suitabl e gas contr ol

termpéreturaitio O Cauen nbserverl idusing theadditioniof thawudefreds, a

P4 Pl SBLE I ARer 90 0o

m&h@ifﬁe@fax hat@inperinge P2 hautsl/ Aficptvashours,2beireattot evas tesled and
at a flowrate fromO0-500 g/min. An outlet side of tfhcoke

theniegpiting Resishis{cately st BHRER oGV GiEbeio cliTRHRS RBSIERRIARRS
pr&hfc% {,Fﬁ({tggﬁgung%h{ltgﬁe LeagLor after crude feed was

arge ion vessel. Prior to use, the

addiRrbiara diffeieate in ififtiahestalystowdighteaid chddata]lyst meture weight, 0.046
Col | ecti on or fromthe reactor x% (fd Ea f luded
gryay of @ﬁcegmalpggg}tg; reactprpgegram of crude feed. T &'fot product inclu

0.87 grams of a crude product with an average API gravity of 13 and gas. The gas
included unreacted CH,, hydrogen, C; and C4-Cs hydrocarbons, and CO- (0.08 grams of
CO; per gram of gas).

The crude product had, per gram of crude product, 0.01 grams of sulfur and
0.000005 grams of a total Ni and V. The crude product was not further analyzed.
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25 introduced into a series of cold traps of
decreasing tenperatures (dip tubes connected to a
e s_of 150 nmL, 316 stainless steel hoke vess
W§2 ?0&3Womthe vapor was condensed in the C(ﬂ "%23?)4%042654

to .ﬁPE 1636, &1& E&@ﬂbﬁﬁﬂm@dﬁ ¢baditiony] efirle feeds i catalyst were
Fl ow rat vapor from the reactaor and thr
thetshmecaeim[Etam]pis %\a&emgiﬂ raedurt oanm@@ WasAnAlYZ @d&&ermme

boifse Eanee Fiseny e ¢ Pl et t‘%ﬁﬂ’%%f’%o@a%?%é?am of

m&@ebﬁadﬁaaa YueHar§ bNBphtha . 10 @EAmETeL distil(dRe, (0143 gmme;weo and
Wt Test Meter). After exiting the wet test

resivipt epptentnd QGHH m@:&ﬂ@\d detnotable agOINs § ‘if*@ bag (a

anal o gishg pEFmeR it { Sad DRIt it 06 pln Hiocen
soufét inGhé pPEiRk of 39191031:@@:%‘1@@&‘@&1&@3@&&00 lgeambs of crude feed produces

Technol ogr es, Zion lllinois, The i

s itoduh bioten p renseimand hak i mUBEs 41005 Theprade

erofB e e e o mgd 309504 e FAle o of G i food. The

crude PERMGEl Sivle tontdtitemd towENI/Nr cdtent ofigtanout 9@‘%6!!{' thesulfur
anal yzed. Procedure: Cerro ,Negro (137.5 grans) was

corﬁblﬂragé@qlt‘éc@m@lta?é'dw‘iréﬂefﬁé@sel The crude feed had an

API
2 8 Bl L B S g i  iing
rangk distdiani ca @Temosi 00 H D, 1Pz, atriehsti0.001 grams gf\hydrocarbons

withRpeaimerRa S SioTaRAn BeR s S0P 0oL At a1 Kila, Mg b grams

Kol ﬁmﬁiﬁﬁwmﬁﬁff@@ﬂﬁ@% at0.101
of ﬁﬁ{n&\r\e‘glg{gpépa y conbining of 16.44 grans %
MBP&2C03, 19. 44 grans of RbZCCB and 24.49 grans of

s t aléﬁ%our}cg irf'the Presence

403 : ; 03
Gomﬁﬁm )ﬂldiﬂld? mo:’.@(hmsfcﬁgs F@tﬂhéif latE]iﬁ@@IQ‘Srrl lamda]@g\eere the same

o A e ol AP B 8 oo

dtf19stQbert Ged, T8 Pratiptd 11)Ricthane was used as the
car bonat es. 15 The catal yst was heated rapj d to 450
hydrogemisourem Iatﬁﬂﬂ@mle 12.hygrasss gad was BEdge the iy fopree. A

gra(pzqﬁglg g—%ﬁ? Flgtatl o éﬁ‘?}? %ﬁl%ﬁl} : a%? gBHQPgﬁ&rﬁﬁlﬁng ﬁ]ése Shilde %%duct and coke

Jtéd‘ﬁl FIG. nal Bafy 1 $6hdcigB/representasdoonke pmﬂut:mi thiars 190 and 192
react or. The steam and net hane were cont |lggous

reereat ifodianiciyeaoenapeodied g Rers S e FREephyt% gas

a v de feed was pressurized
prodis %na‘“é‘%r@gtht% s:‘!’ﬁﬁ‘e @%&’1&]20 229 psi) of CH4
over[n E&amprwnesa “R%smﬁlbmdie prbddrﬂ (baa'elr92][,(3 §t%% gf gass(par 196), and 4
emai ned 1 n the the addrtror&of

wtf/mf«akeraarflégaw ! ¥ oh et
R 44 BRI o ) i

wtl%eai @itetweraprodacdd (dar 186)pleased om ¢heoweighiooftheyarro Negro.

Examples 11 and 12 provide a comparison of the use of methane as a hydrogen

source to the use of hydrogen gas as a hydrogen source. Methane is generally less
expensive to produce and/or transport than hydrogen, thus a process that utilizes methane

is desirable. As demonstrated, methane is at least as effective as hydrogen gas as a
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mai ntained at that tenperature for 2 hours. After two
hours, the reactor was cool ed and 25 the resulting

' atal yst m xture was wei ghed to determ.n
wééﬁ@gﬁ%’ée of coke produced and/or not consu:ﬂg{ﬁvﬁoo‘w‘m!’"
hydrBEeﬂ Coneittiag dichiderfeati the pieserdealf an dorjgamit salt catalyst

I ght and coke/ cat a%yst m xture weight, 0.046 grans
tombdw«etot@mdued in the reactor per gram of crude

appﬂi@z?cus 'féh%ngﬁ%r&@dme @h& ﬂﬁdnu]rgrmcsan etamm wlax;ecthegme am Example
C4- Cb hydr ocar bons, and C02 (0.08 grans of CO2
9g@ﬁp@h@tﬁh@fﬁag@sﬁesm“@ﬁ%‘ée‘broduct had, per gram of

cru

o ABESBPRSE bl ATy Wy GYAERL (90 RARRE coacing
period. t AefudepRbdtice dith ARX gf&ae@mmaswm pis@neetl. ozmaswl

In Exanpl e 10, the reactl on procedures,. conditio

prosnau@dfbaéepcms BatA Getribyaetof FEbLIEILAES fip EpERPm S to 32
duct of Exanple 10 was anal yzed to
(Seggﬂgm ne g?)ﬂy I'ng range distributions for the crude .
pr OMEitamﬂ]&a 4¢ thedeacparquiesstireheas, 3.4 MPe{5dm7qfsi) duringdhe contacting
product, rarrs of na

perknc A e rodch B AR ERAS L 6 Al 5 G e, The toal
e 1 IO 0] o 15

(scebudﬂeméeﬂﬂﬁ}ﬂﬁ)a hydrogen source in the presence of

fee&g 38 ns, of catab%gmgr 10i}ﬂ fr'&s?Of fe%&%atghydmgen

in ﬁ’lE cd $¥8in 1h§rg§mb s8¢ bataRjstdt Wafiodd prédstres tH ?rﬁilﬁé* & crude product

duct had a résidue content of at nost 30% of the
mthsssethmsdcbhl gavityf By Nerying ihe pressute, arw@dqpmsing@@ﬂl a higher or

0 d a sulfur content and total Ni/V content of
1°”gfir‘ﬂ(hj|%§5ra ofecedy |t ur  content and Ni/V content of

Ex!a%lé‘srﬁjfﬁf @aﬂtacT B a Crude Feéd ﬁume Prsénidad gat | east
grans (0] thgar ons MAt: 'OI [no -~
e, i, 0 %@gﬁ%@ﬂ@é@%@%% aeggttim

prdtedfrt vera e shek il EdlaraplRrd) exceptvliahithe chndel ﬂeetl]altc’magﬂyst (or

di stribution between 400 538 (1000é€%i ) %: a(11
silicon Afgbide) were) directly eharged & oﬁlﬂcwierat segiq g Catbon dioxide

(CRECHEPRRY A piist i (B IABR'ES, 138 skt Cerro Negro was combined
mmrml grahesof thg(KﬁﬂPS/Rbg(ioy@zzﬂggfmtd{W&m Bgample 9).
cata I n a es an we
amplect 601528 64 oD NABro 56 soiahio iy i Fews of Appcarbide

(R Ll 1, 95 AU SR

low hé mﬁpdﬁhgmmremﬁmmdbnﬂﬁmmqﬂecmﬂmmdﬁ&g@d bareimas
?‘Zﬁﬁe‘” SR Ghe TR s eate 15 h SReHi G temmespig o 290 °C over a

pefibd g£2 REQEUGhe (O v£:RKtered into the reactor at a rate of 100 cm*/min. Vaper

generated from the reactor was collected in the cold traps and a gas bag using a back

pressure of 3.2 MPa (479.7 psi). Crude product from the cold traps was consolidated and
analyzed.

72



10

15

20

25

30

Is depicted in FIG 14. Bars 186 and 188 represent w %
coke produced, bars 190 and 192 25 represent w %

| i qui dé}%drocar bons produced, and bars 194 and 196
Wpégslsé%ﬁ Wt % gas produced, based on the wei JHtT/Ej2004/042654

th d 0
(paP BYfpte33683 e P55 vk, Fiselfcls @ vl HfRF MM food) of
a chlodlessT8Arocassaeiinid witheAPiegravity affat jenst Kewanpmduced, framp sontact
roduced. In Exanple 12, 84 % of crude .product
of Bosyuderes itbithg moraamis sk AL ing St R gtk
Vier Ekgrﬂgfé%, g.é}grﬁféﬁs) | 1 DESEY;, Pasddéh 18 vt OF tHeteude feed) of
gr o. a es 11

Cerro and 12 provide a conparison
a yeflow hgdtssarboh limidhwaiil an AP ghavily 0§42 ves prediced fromecapdast of the
of hydrogen gas SS a hydrqgen..sour ce, l\/ﬁt hane is
WALy S Y transport
crage fesdew ity slieas casbidsdn dia cartt Gipgte BEomS
tha ﬁ%ﬂglg?:gerh%sﬁlrhg Fx3mPleASGs fow,1BS inditd gepemtioRbiahgdrogen

is desir enonStrated, nethane 1s at |east as |
sowrté fcthe peesascenfdhoinergagicssalicatalyst isgreateuban tggnitu generation of

e S e USRS TR P RIS BB 16

' i duct Bf Btani}f1e 48.C ExaraRMS abso dednobitrates that
on ?lo l?glﬁ{r?gwga&(f&ggkg?%dﬁct vviatnﬁﬂa Sel e?ﬁgd APl G avity.

hydigen isgeacmtedsduringrontachofithe crde feeddn the presenpe philg irorganic salt
alt catal yst. were the sane in Exanple 5 9, except

an&ﬁh eéﬂé&t?&ﬁ%ﬁﬁ%@%ﬂ%ﬁ%&ri ed. Exanple 13, the

b1 7-B0L Tt fot VR B Crulle'Ved with 4 Hydirpgehi Sor¢e ihthe Presence

at

: B4/ 6 st € ald Dxide,:and Silicon( a A
hydrocar pons w th a distriburjoe S DHUTRE] Snd
athspREaE PRl T brpbiahit, HaBorlorgSOE AR byl YR nd the
indr@gu)ﬁis gﬂvbﬁal%téthwé:’e @hdtf m;:e.tasrin E&mp;leaﬁa exeept ﬂlanttmé(cst?hgra was
Sl uri n e contactin .peri oaq. Cr e o C
adid divexfly tg Poseestonmsigad e gidifen raushdas B Eusoe! T bydrogen
| . . \ . .
ok o8 o Y5 iasB6h, SOUEC Te e bl W0 LOPMP0 T o)

dukifg lﬁi&oniﬁ:):inﬁ "ﬁbﬁs&dﬁ?hyﬂgemm ratet wasn2ihou#min rReaction
contacting t crude ed with hydrqgen ., 15 in_the

eSS SORmIP Fig P Eorechiss A GUGE producty 4 g Eoke produced

mgfgﬁﬁﬁwd%faﬂleq&dﬂ@j& crude product wth a selected

gravity. By varying the pressure, a crude product

Wi t Hn&xiainplesr170and 180 therKQ0/Rir00:(GsG0s cppabyaiiwasused. In
Exanpl es, 15-16:, Cont act, of a d | .
Exaripbh Habe oo P REB RO P bt o It irpitle 4 Tt poutacting

telggéﬁahﬂwa@iﬁ EL;%A Refiiedatte o BOOH002LC. 20 Hydrogen

urce. In es 15 and 16, the apparatus, crude
f eedAs shoavir indEebleh (FIGo d €Y dorExaurpdes: Heangahfe waisn the temperature was

. Example 9 t _the crude fe

inG AR PR 3761 105 0 rG BELER JT B R ARG O Ame B 005
erhifid 6F Bds ik ghd€ of BTEl prodiRt. CadINOdaitivn] Bewever, decreased from 0.17
grams to 0.09 grams of coke per gram of crude feed at the higher temperature. The sulfur

content of the crude product also decreased from 0.01 grams to 0.008 grams of sulfur per
gram of crude product at the higher temperature. Both crude products had H/C of 1.8.

In Example 19, a crude feed was contacted with CaCO; under conditions similar to
the conditions described for Example 18. Percentages of crude product, gas, and coke
production are tabulated in Table 4 in FIG. 16. Gas production increased in Example 19

relative to the gas production in Example 18. Desulfurization of the crude feed was not as
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(C2) was used as a carrier gas. In Exanple 15, 138
grans of Cerro Negro was conbined wth 60.4 grans of

PR, P20 2o et yatsame catal vk
ﬁﬁ@gﬁ aQ%?E%ﬁo&a%%h Te: éﬁi@% uck %fd\‘}ﬁg%olﬁm 19 ﬂﬂl,per gram of

crude tbramnl t t, Odibirals bssmﬂiruaewdpared tmthe sulfmmonlemt aﬁQ 008 grams per
t
ek erois Gon heicrds vk BIREST ERERRE W vas
heahﬁgmgg B g%%‘ahipaﬁéﬁﬁr@ %@B%ﬁﬁnﬁi@@s CfrpEﬁmlﬂe 20, 83.13

peri o ours s metered into the
graneaefisilicon tcarbideinetead ofithe inw@dni¢ salt oatglyst wagGhegead tathegeactor.

o SomdBin A A hafe id o

(ST Mﬁ&er%&&&bh-%ﬁta%c&ﬁd&hons,
gﬂ%ﬂdﬁﬁctﬁ% Q‘bl\{/\(){)2005 063936 PCT/ US2004/ 042654 I n

0. Mﬂpﬁ of ddke 186 gBen of emde preduesl.Af wampefnensendparsable gas, and

0.5 e o G PRt et R g sp S T E6 PR, RALAA3A Halmple 20

ha& b93% ggitﬁgsla&f‘sulfﬁf Bk lof dfude Ppstust, bmbplirdite of §Nigeams of sulfur

sal t in the carbon IOXI de at nosphere. In

Mf@%pﬂ@ﬁ&r@ﬂaﬁlﬂ( W8-% based on the

O e eS80 oo BRSO BREESEOT PO 18

Befrowdd rbﬁﬁts @wﬂ&a-éﬁﬂ%wwﬂmmdsl afRosvenitiodsl etal dadts. At
carbon di oxi de at nosphere. though the yield in

Sogﬁemdea hwirpgen) flow rate of 230 @t@l@éhﬁe@tﬁ? yngp obgokg and non-

f | t
coB L FE s Y o) P58 srb85 LO Bfbpch
coﬁueagﬂﬂe d{&iceﬂﬁlié;i&aiolnl-qa}aé mildltidnsnﬁ Thef ylt ﬁl d of

crude oauc I n a e is e
Vi ol cHAmples BENG IGRRALC 591 (%ciﬁmﬁﬁiﬁﬁﬂgel% legh FIG.

16gc;%n ac%ﬁegxﬁrﬁf%ﬁsgﬁ}ed éﬁ'ﬁ%e G%Q:Iﬂ r#e&gﬂ?@ﬁfr@&ﬁéd% i'élﬁive to thc

e Ccruae e presence of
prédined) gas formed &mnagmtie mnttdiexpémncntéfowfexanghsBmple 20 in Table 4,

5 o 55 S o P 50, g o
th%@uff%%@m hﬁ qt‘hﬁ)bm 29,08 mé!s"t‘ 5 Shéd, aPMoStABN S, at most
i nospheri c

ndltlons The aratus reacti on
5 wi%haedone;, bas&dmmhiae@tdl m@nlt hécrude &egsnn@c@dlmﬂtahmryg@ source.

. . : S ‘_ . .
th@i‘ijéstehég‘oftWa%%d JE‘K QIOY@ E‘ﬁ @iﬁl ldf'S Ron ide,

gen Sour CE. € reactor pressure
Appastis m(Ekawées(Zﬂmﬂ inswe)re thi gamegstin Exewnledtexogpt that hydrogen gas

oS T35 S50, E B30 R e N v

coRBiredWiB0sS SEJ&ra(ﬁisL&Qh@KQ@@Qsz(%ﬁCs@m cacdkest w ﬁﬂummde feed
are tabulated’in Table 4 in FIG 16. In Exanp

mixhue. 18 me@plxzm@@m pEEprodNegse Hey §@mm§d @g@oSO }4,grams of
Sﬂ%?&:f%l édelg f°’fﬂﬁ con(i tg:‘Jjﬁgxthprrperature was 375 C. In

The crude feed mixture was charged directly into the reactor. The hydrogen gas
was metered at 250 cm>/min into the reactor during the heating and holding periods. The
crude feed mixture was heated to 300 °C over 1.5 hours and maintained at 300 °C for 1
hour. The reaction temperature was increased to 400 °C over 1 hour and maintained at
400 °C for 1 hour. After the reaction temperature reached 400 °C, water was iniroduced
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tenperature was in a tenperature range from 500-600 C.
25 As shown in Table 4 (FIG 16), for Exanples 17 and

18, when the tenperature was increased from375 Cto
W@ 350863936 oduct i on of gas increased from 0.02 SCAMS2004/042654

. 0,05 rans of . e

i1 Tepefor i & s 0 i B e 7t B30 B Wt and

hydofh WereTRetered ditls ehep@actor fomtlod renmaining hemtingaind hokiing periods.
hi gher tenperature. The sul fur ontent of the crude

Afier wdingainiagshe reeticanmbdue2h ﬂ%f"é’lﬂcla FERFHOR omperRinregy agHaoreased

| f : | -
o 5y g B9 S, O ot Bl v
collasaiih ehelddld aagy ades gaddgwhiquid produtisfiiomithdcaba @8Bs was

under conditions simlar to the conditions described
corsplidatechanst @mabgedper cent ages of crude product, gas, and

cok i | i Bl .
Co5 RS, 80 Bl ok it S e e o
da:kEedcﬁﬁSl:jrpw?mydtd ooarbanm@xh(w%de préd%dM'IdI/ \2&1%6(9&5 grwere produced
the crude fee S not as )
as FEAOCEDBLITAD L e vdecieed paCe %ﬂeé%%%ﬁeéy (8:COycatalyst in the

{ produced in Exanple 19 had, per gram of
hy%g%gaﬂpﬁoo uct, 0.01 granms of sulfur as conpared to the

sul fnExanple@a) water 02129 and p amellperountobgasofasprodiwed from the

roduct for the.crude, prqduct, produced i anpl e,.18.
reaplogo S e ropglor 35 spiet Bni gtats BB iRcops RydrhEfHBos i was
r 8 reftorl 3 c3s HaRt 50 v 61 the @ark rowaiviktouhE§Eddvas

of the Inorganic salt catalyst was charged to the
praducert fiom cottast gfithel qude deedawidh sibiken parbide an therhydrogen atmosphere.

A Zisf et vibd e macist ot OBPRed i 1y £F rgRife16 a viela
of @€ prddassodeitd G@ Erhaple22condi ti ons,  0.22 grams of
coke per gram of crude product, rans, of

non E@@mpbm%lalﬂneonﬁﬁst,% mmpmvmmt%éfqﬁmnws%%ﬁhs §thde product
G gEi8as IEhE oB AR DE SUE b AR ing o

waldr O SpédificAlB iRl c2eld prodict fn Biaigplertd veds lowks builing thanghacmde
of crude product produced in Exanple 18, These

prasieahisen Sxaeminms? ea demonsieated hethe grideyproduch sroguped in Example 22

; f le 21 had
nof SRS 1 e BHblluckd asPLANGE i B BRALATHOARCA K Bxgumpl
enlfincedflowGropenticsrelayite tgthe chideproditot profidudDindisginple 22, as

t he, anpunts of coke and non 15 condensabl e gas were
detgrmgined py IOSREREPDt han t he amounts of coke and of

was b _

IEMNE 6L IE ] 04 2T SR TR LU S Pt
iR ! LerldiOfecdif i )|a@id 26hctiBn pAdte@ure was the
S ﬁ Ilgépd?g F’r%&ntﬁg ’quantitcy of” hydr ocar brclugs in
samhb es fesorbedih Eesqple Beexckpirthabrude fsdiwas divectly plargediigdhe reactor

ed is estimated t e.at _nmost 20, % .a
an fyfroggn By asiisenes fhe 5 dfiget Sourof, TS o il WChad Mpers) hod an
ABINRavit e aRAR UBsit9ofa1020@mi ead soot.acted with a
hydr ogen sour ce.
In Example 23, 102 grams of the crude feed (100 mL of crude feed) and 31 grams
of K3C04/Rb;CO4/Cs,CO5 catalyst were charged to the reactor. A crude product (87.6
grams) with an API gravity of 50 and a density of 0.7796 g/mL at 15.5 °C (112 mL) was

produced.

aw
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Exanpl es 21 and 22: Contact of a Crude Feed with a
Gaseous Hvdroeen Source In the Presence of Water and

?:03/ Ro CzO / Cs2CO Catal yst or Silicon Car bl&gﬁ’
ﬁﬁ Bf%883€ i n Exanpl es 21 and 22 were the same %004’042654

y AEbpEAREf 77 102 it STAUIER 690 pIBECNAE o abd 90 grams of

silibe EabitizSweré ehdigedtd the t-dmﬂﬁ &&rgdﬂﬁpmdnét (70 grams) of with an API
K2CO3/ Rb2CO3/ Cs2CA3. cat al yst t {]}) mléau‘je f

ey obL2 o p deRRALD Sp1 Bb, % 1§55 e i ELFREPRBENSS: v
€O n%nﬁ@g e\é%é &&%91011? utrgé 95']?11&_'_(}? etﬁeé {:1’3%9 B¥daﬁ51%rg§uéeﬂ ffdh Bxample

t he cru ee eed m xture was
23 ehis agpdxthitelyt 1094 preater tHae theesitme of Theecrhgalfesde iThg aelume of the

was netered at,Z 250 c ninto._h ac
crude Rrodugt preduersh @.Eﬁ@mgg? as Sigpicagtiy, jgss é‘@i’ﬂg 8Sotume
g&gﬁ] 5 fioaff i ﬁwﬁx%uﬁﬂe 8f product
Of}g%ge Sﬁfroﬂ hour ﬁ} es%ezabctjl& tenpergture was pro
enhamempmduter Glitg to generdte e valurhendicnude preduc per vigdome of
. Cftor hour. After the reaction tenperature reached
npyh Smée wat er was introduced 74 WO 2005/ 063936
LI = ithSAHiyakogtn Sourdé fn @ie Frefence of a
ydr ogen gas. wvater and
and Coke: Ghe pparatys and reaction

2 COy
‘?r?gﬁqal m*‘ﬂ‘? heat I n ﬁf %g?gygg{bgf &%G&aéf \%ﬁlgetered into the
redcRA Gt Bﬁmcﬂl@%ﬁr %UK?CWRMC@S/@BX%GM&% @répaged by combining

mail nt ai ned at 500 C for hour s nerated vapor from

- 272grame af Kol Oncl2. Sgranis|of &be@O0s And AR 6 garas of 6 Qand a

on TBE e R (0 23 0 Ao R AR DA AED; Wity (1,6 grame)
wat @Rarkedidthe Réctst. TMhe (efro\Ndge6 trude ihdladed pd%rﬁm&ﬂ crafe feed, 0.04

dar k reddi sh brown hydrocarbon I|qU|d (crude prod

rami ROk AEamALIES Conignt m@rb@ﬂmmaee@nstr@y o bipisen RSB0 °C (300-500

oFg?@ ?glltar?wcﬁ.n%l%g%f{ ogen %i WW lﬁpﬁ%g'%

grﬁﬁsomehdﬁevapbgraaﬂyloﬂtmmdemeﬂ)mﬁaf gas was produced
fromthe r actor The eact or S |nse%gctte$_] and a
darl@"é‘F ool With mustiama oI h&Epyed

O bR 4 ey o

prdcmetjamdﬂmz&élgmmmfm&ebl de in the hydrogen atnobsphere.

obs edete] Frogchipudes petsraios ol palhted §1 ebfiSs of pmude product
ange Rz ngmr:g% SE AR a8 TThe tetdl %a@éﬁ]]&it&i thbluded, per mole of gas,

es ‘an |1 nprovenent of t1he properties of the
0.16rmolles pf hyﬂrogen @rQald usalcs ofsiarpnndiokiddsandds023 meles et e ppd C4-Ce

roeEie 2 Aot By RAORIE! TR Qe died £ e, ccbon
mdrB‘ﬁ’ﬁfe, B 4 irie dolva Iﬁélss)%&*e%o@&e@ tRde Srodueem Exanpl e

as denonstrated by the crude product produced in

Exarﬁie@nate prn@mctmsngalmdelsm deombig 83§ chrogiegraphy and
ma-gs spec{rlcj)ga% g%}u er Od&{lcl? ul?ietli:‘)é mn&{'ure 5t hybcﬁgcarbons with a boiling

range between 100-538 °C. The total liquid product mixture included 0.006 grams ethyl
benzene (a monocyclic ring compound with a boiling point of 136.2 °C at 0.101 MPa) per
gram of mixture, This product was not detected in the crude feed.

The used catalyst (“first used catalyst”) was removed from the reactor, weighed,
and then analyzed. The first used catalyst had an increase in weight from 31.6 grams to a
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enhanced fl ow properties relative to the crude product
produced in Exanple 22, as determ ned by visual
i nspecti on. Exanpl es 23- 24: Contact of a Crude Feed

WQi2D¢7/083%30 dr ogen Source in the Presence 25 of PAT/US2004/042654

ol FRIEkof €136 Srmtian Heoralt oF 16/ AR of o8 WEGER{M Bhginal
Kmsmszd@awéarcﬁg gu?ggtg. Nehe-fizgeabd tatalysiGacidiéd 015 grabieof

apparatus, c | norgani c catal yst,

, and
additonel enkep? 603 grams\af sulfiere 0.00kharams of LY and .84 grams of

. pt the ¢ was directly charged
K’?ﬁ%ﬁ@’é‘%ﬁz@?ﬁ%ﬁgaﬁ&%ﬁ%&gﬁ&g S'was used as the
hy dr gdifios eheR. fedhd 52170 Gearh§)erhs(doatacted Ve tk: flieidisadicatalyst
7 and a density of 1.02 g/nlL_at

30 AP ravity 6. 15.5
(3¢:63 H@@%éﬁpr%f/ugg 150 gramyy of fecayeredrietat productialisrlosaaso The total

orflyt e Rl O HhatGiBRs, %2 BbIPUr TG B it 0.058
A e b s 1oy Tl e et 0.1
molge of xsisoess, BT Eambt mh%éamdw&%f @oga ,0?%@436
hydFHiEhoRk. ggﬂaﬁ&%t& g&%ms:ﬁ&hﬁﬁéi ﬂﬂxcffgt%g,dao 804 traces of

grams o Icon car e were charge t'he réactor.
evapaniedeilprodinct (<1%@nagernns) of with an APl gravity of

o Sk e

befwtiS ORLSIREE, P, 68 of i ith a l:{%il?rl;g f(?étte istribution below

approxi mately 10% greater than the volu e crude
140&€dincutied, pet mole off totah Bquid iydecaibouls) € 018moole¥eaf dthy! benzene,

anpl 4 .was significantly |less (40%. ess h t he
oG RgTRS of o8 ink b melstinte. e Lo et bara yiene
(nfonB&yclic ¢ icoipoufdSRith @ belingPoirté bAbROUBIC STIRNAIPaR These
producer's ability to generate nore vol ume of crude
prpdustieerepot detottable inthe arudrifieedr ude. 10 Exanpl e 25.

Cont.act. 0 e Feed with.a Hydrogen Source,in t .

pr ot pARalS SecoR sl dePuBs IR S HO& g Fhablef weighed,

and fEerGakBred NThe pRphA st cafilyst BAC b Ditrealé ROREGHERWAIIG.63 grams
same as_in Exanple 9, excegt that the steam was

th
to #égté]r weighthels 3 4fbgrams{an bicregse Wives based o the weight of the

orl RO AL RS %0 By THESecBh EGHStale IR 074 s
ofgolasyand 0.003R24E68 of &l fufendd). 67 grahmqdr graddoSsecomdunsei catabist.
o Rt 2o o g oo o o

t .
(AT RS s Ol BBt md 0.1

ent “in orlfin
gram®oPEke FasI0ledd ARportidh GGH6 dékegwamattributadi to koke fombation in the

anhadi u onbi ned, 0Q.042 qrans of sulfu nd 0.56
ad AR o Suio erioahe e AR spsehnes 1ol Pomd Gfde 133 grams
of erufle 144U trRI3FRAId Wis drikfe febgide feed with nethane in the
I the

presence o
The total product included, per gram of total product, 0.86 grams of crude product

and 0.025 grams of hydrocarbon gas. The total gas included, per mole of gas, 0.18 moles
of hydrogen, 0.052 moles of carbon dioxide, and 0.03 moles of C,-Cs hydrocarbons. The
balance of the gas was methane, air, carbon monoxide, hydrogen sulfide, and a small frace
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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K2C03/ Rh2CO8/ Cs2CA3 cat al yst produced, per gram of
crude feed, 0.95 grans of total product, and 0.041

I coke. The total product included, pe
W@&ﬁﬂgi}ﬁg’gduct 0.91 grans of crude product g‘}éfsgggmzsﬁ
o Béed' Q—Qﬁ*&}%g/pﬂﬁﬁrbo ﬂ:@ﬁ 2

14§n?|'}%%} éer gas, 5 0. 16 rm es of b rog%r?o 7

gréinégdﬂohmhe,sil %#2 mmgoﬁ nettexylemss, and0.030 @Rtnsof maqyleﬁﬁ,
and, C4- ydr oc ons, as determ ned by GO Ms. The
de@&ﬂﬁ’%ésogf’ @@Mﬁas met hane, air, carbon nonoxide,

and T'Lhet Qxf@atﬁ tQ?tfmﬁQJs&?%a[tﬁgstg)V Meﬁ{o%gd %Hﬁﬁe@éé&@d%‘:%velghed

The ‘crude product was ana using a conbi nation of
and dsencinnkyned. oheaghind metﬂcatatgstélaé padnareasein weighhoor 4@ grams to

w Bl iyt oS 45 iigot(h fistinea BTN oo O i 4Bl of froriginal
szﬁt&gbo;mg@o&mm%ﬁ dﬁétaﬁe@@ﬁnﬂhﬁﬁnﬂ}ﬁé/bfthﬁ 'ﬁlﬁﬁf‘@seﬁ%atalyst
nmonocyclic rin fpound with a boiling point of 136
wa@patfomlfxb hﬂhg'dpxﬁ@d c@ﬂml?ﬁlu&ndxpﬁrmvgﬂéﬁtgﬂwmaﬁ%%
t t.ect
ey of i Vb engmtofeiShen: RO LRt 3R Py Db grams of

suMﬁ' oimd, m@ﬂ&fm&sgaeoaioys gﬁbmsTmaﬁmﬁxh 05007 gﬁh@dﬁﬁckcl

had an increase in weight from31.6 grans to a 76 WO

0.0006 prassofssorrard 099025 ponsad shloride avithibp halanes bang gder

w08 il 45 S Bl s8R bl 07 "he £ P r ot
us e Cadinidngrhted &Ptbb@@ﬁ:@lé, 20ks, slFurQ ﬁud/adxﬁemmbsxmm and/or in
0. 0035 grarrB of sulf rans of Ni/

014
theingranigaaitgaelyst foupAtisbibonYersil orei pherus AIdUF! (@b lsast 80% for

calffh) ined) *ﬁﬂ%ﬂ&%‘i’??% sl 864 R0 o ) il figenco of

the inofganidial catalsor Tiiscrode prodostdiad d rhetoalycliy admaticsoddntent at least
| osses. The total, product included, pgr gr.am %e,tot al
100 tigpss dhe menwcgeansammahca aprtertf dee erndeifred in p boiipe range

difi g elogg?héb@”al coke, and 0.017 grans of gas. The
gas 1 nc ed,” per nole of gas, 0.18 noles of

hy d Fog é1e, thite QFnsg thensy erage crude prodiicyielii(basedconthe 3&ight of the
criR oSO TE.  Wioer WA SO SATIALOR AL By G A groge Sk TRld was
7. 59%@)% PbaaLE en Md w@i@ﬁ%ﬁhe éﬁ:l:le/‘f L@&lth d 5\:311%& qsnaﬁ&iiapz 7%, and

i ncluded a m xture of hydrocarbons wth a boiling
the ayeage Waightaisld 00gasees @ackéﬂélyﬂmcwbons whs £Revith fasedon the

wesiht o6 Thecprods OIS stan e el of G 6 e sfmparavelygaree
sta'ﬁ&hﬁ%é@fah@ﬁ BFBotBQﬁﬁ%d claﬁe Ra@4udr B8Rt fHl, 48 Richthe 3

nol e% of neta-xyl ene, and 0. 060 nol e% of paraxlene

teprsaturs esintrollen ofghe fred vesnabfailed lovartisating thg Gpulerffsgi indhe addition

t 0,101 NP t
vt ditehsooity o o oyl FRURARL S Gl TP B guop the taee
an{ouﬁ@weakm@téd Bafenthé adtiviof il @A gkifsyaemt he reactor,
hed, and then anal zzed The second used cat al

had B ritie-elicelefins WdpighCs P hiS6 The 1gHee@iisCs olefin to total C3 was
0.4. The alpha olefins to internal olefins ratio of the C,4 hydrocarbons was 0.61. The C4

cis/trans olefins ratio was 6.34. This ratio was substantially higher than the predicted
thermodynamic C, cis/trans olefins ratio of 0.68. The alpha olefins to internal olefins ratio
of the Cs hydrocarbons was 0.92. This ratio was greater than the predicted

thermodynamic Cs alpha olefins to Csinternal olefins ratio of 0.194. The Cs cis/trans
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20 to a total weight of 45.44 granms (an increase of 43
wt % based on the weight of the original
K2CO3/ Rh2CO8/ Cs2C3 cat al yst). The second used
w?&?@f‘?éﬁl‘%l ncl uded 0.32 grans of coke, and O. @fT&FS&%‘mz““

olffing 0 Hae 128 TR0 SRS Ryl AR oA i i C;

cmttm:ts&ﬂéf&ﬁmﬁdhfmﬂ.e second used catal yst (44.84 grans)

to roduce er ramof crude_ feed grans of total
p R Lt ..-%_:d Sulhp Containing Crude Feed with a

B “u&w@o&;ﬁ& 4hSnePhBelBS AL mbfﬁgﬁ@bg%g@%eéftmwThe
appatdiuis iand reseiaeprosedure wkesliht sgmeas dcﬂ’cnbbcbnﬂB’&ngﬂa gpexcopt that the
o b SR S A, R b Pt of ot
thdfeatter ﬁ&s fodflGreRN (‘atchagﬁhdm %ﬁ TR Reabtbr, fmégﬁﬁg ﬁQso\F}as

gas. total gas ipcluded nol e of gas,
conthtussisly3oeteted fay l@(bgn Hinin tothe rmtces Stefanc wab eoniohizownslyl metered at 6
and 03 nol es of C2-C6 hydrocarbons. The bal ance of

g/IPH’et TSREOT et hane, air, carbon m)nOX| de, hydrogen
sul flrﬂéq Ritlc 3alb £ ttvmqﬁ £&d BY pabRuh ?anﬂ"tﬁfl( CO;s, 32.2
crude mrguc? I ncl u&s meliturgyof hydrocar Bons wi t Bl

grampof Rb@sr@d@@ 6 gremaof ﬁlsm 588 Ko COUBDALD Y Carh Orfcatalist (59.88
gﬁturegwtg a.baoiling range distribution below 77 WO
4/ 042654 149 C included, per
gr an efudb YebdqBrtien] [bydminster, Gadda ggfaﬁﬁig | gravity of 9.4, a

benzene O 027 grans_ of tol uene, 042 grarrs of

@m@t eFR.02 gramyoipifuy aade residysgantsn pEALO grams, per gram of
(B0 A BefiSa B2 B 0Bin Gt 15000 PG IR b RinkBh e,

coitu@ely. metbred fithnt ﬂeradamhwwsél atTioes pimindo tieadadtadial amttmnpt to
had, an increase. in 44.84 grans to a total

m € gru séeesldlcg%mel(csfrﬁﬂ"/mef b seacts vobig, hpwsEarethegate was
i g;g;wgéflttﬂ?q 190 0 nal  K2008/ Rb2C08/ Cs2CO8
yS . al

ed eI enental analysis of the third
use d‘rxeaﬂahamlsteanﬁsmﬂe fefedmd:onfﬁbtedtvhﬂr ithe ustalj,rstatml avetage

intema uded %gfgfﬁé %&Q%EHP&G ﬂZﬁ‘ efeedthh
| J
n| t 2 gﬁ&&é@% gdgﬁl: ?ioa?rﬁsct g@ thid e&%ﬁﬂleq_n e fo%meoifeac r effluent

=

vana 0007 grans o
vaporgkel , 0.0015 grans of iron, and O. 00025 gra_ms of

O o o bl i B Sk St ol
difQamRSh idtifihatalyst Wefoh® XA RIsRiue/catalyst Mibttie’ welgﬂtgb@BS grams of

netal s deposited on and/or in the inorganic salt
colstapqlgyan ofl orudo fecdfrbmeined i theweacddr Erowl cgntsket ef the erude feed with

R R prosetis of Pkl YR B Bl S s of ot

prmegﬁﬁt‘g@mﬁ%fbﬁae ifaraRHredwal! Testahbibduct elwdeddger gram of
t had a nonocyclic aromatics content at | east

tot@aucquﬁg&,oi E@nwmfcg@y and @.9Y igramseiomuds produdinexehiding thegamount of
rudefeeg (f\k{ﬁllngrange di stribution bel ow 149
mefhane and Water used in the reaction
The gas included, per gram of gas, 0.014 grams of hydrogen, 0.018 grams of
carbon monoxide, 0.08 grams of carbon dioxide, 0.13 grams of hydrogen sulfide, and 0.68
grams of non-condensable hydrocarbons. From the amount of hydrogen sulfide generated,

it may be estimated that the sulfur content of the crude feed was reduced by 18 wt%. As
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For the three runs, the average crude product yield
(based on the weight of the 20 crude feed) was 89.7

% w. th a standard deviation of 2.6% the avera
W@%@?mﬁ?gﬁd was 7.5 wt % (based on the weight T{[ﬁgommzss‘:
t .
SO il el AL Ao dB100 08Ut Bkl 48 procucd.

Thisymislacmtib @f sarben nihndxideYo ¢drbow dioaidetwas 0.4ei ght of t he
cru feed). with st.a dard devi ati .46% The
comheFrC by ‘i\l?i]apﬁ' BRI deabops (3] Fams et C;
Kk h
coﬁQGuﬂd% @3?%?&1&1&‘&' & u%:: 5k f%"agis oflcf) ¢ ]AH#)BETJS End§.10 grams

nper at U contro vesse
of ¢ eptupatidsg 'lﬂiee:vmghidetld efido-penthhetoas géntamnin thesmﬁbondensable

BRI LIS 8 el b G e i
hy@fbchibBnsihl Bi18Y. Q’Be s, %o:\?l\ngélﬁid‘é Mﬁi@ﬁg‘?ﬁg of 0§ c{nﬁ%slﬁldg,f a butadiene

C2 olefins to tota tro o
cogiert ofi(.00Q3 gramal Amﬂghtsrano oﬂalpﬁh €, algfina to fntéinalsCs aefins was 0.75.

A Yot Ao oR it i tinate Stemg Creldiy e £0as 6. 34,
Thi Theaatadn Adthéridtrhés Mad BEKtidudas io@@ssﬁf a%ﬁtﬁvely

t her nodynami cis/trans ol efins ratlo of 0.
high) syifar eude rfml with thetsame gatalyistini the preacnc@ of obktt did nﬁsd:mlmsh the

e L RS RetTR on Bdrdihd o SRB HrG bude b o
trahdplogsation. ol efins ratio of O. 194 The C5 cis/trans 78

VO 2005/ 063936 PCT/ USZOO4/ 042654 oI efl ns rati o was
e xade xith i3 % ieeindhe Presence of a

' Y 3 kl i Ve@p%gg@hag?gn procedure was

pez(t‘mmm mmg%cﬁdﬂiﬂ;ﬁs Ee&etcﬁbémmaixahwé 26 Th&RWCOSRbICOYEs,CO;4
cafgé’gta(%gce of the K2C03/ Rbh2CO3/ Cs2CO3 Catal yst. The 5

Pusramshwasehargedrio thersadon eAripbok 390 gaisras aécrude feed was
pro@@&%& bP&b hﬂnEXPfH% & doif &i&%%ﬂmﬁﬂ%&ataﬁ#&?ge “%ﬁ' gﬁde feEffle/catalyst

hane, st eam were cont | nuous
maxtum:nght Vhid 4| geared oHéokleperigiam oﬂdmdd fead tanainedin the reactor, based

BB rabe e ??én?{‘%i@aipﬁne%?ég il oot g e ofcrude

{ .
feeH des'iﬁodtﬁ:@& Phe to%.ﬁl%fi‘&d@@ﬁlc | r%é?gg%] %:Sf {68 cflo. (ﬁl grams of

g/mn to the reactor. 1OT cataly

gaa/@d Q;?ﬁaglamscbfbyudbqnmuﬁ,mcmm the ampunifofkiRdhghe aﬁﬂ v@ter used in
ans _of Rb2CO3 and 40.6 granms of Cs2CO3. The
%PRbZCCB/CsZCCB catal yst (59.88 granms) was

chargedad ﬁcluﬁ giaﬁ[ of #asC0, Gﬁﬁgfaﬁ%%f(lﬁuidgﬁﬁm 018 18 grams of

LI oydm nster, having an APl gravit

carbep pioapxide. @5& gmmsayf ozbgn dmudﬁ Oéalgrams o ﬂngsllﬁdaeand
15
0 SRBRRE0 R s B Tar ool “Floh i R FiSien e

proauéedcrﬁmm Estifdatdiuatshy sulhitr@bfent sQHe thile 36kl Wisdeduoed by 14
vessel at 10.5 g/mn to the reactor in an attenpt to

Wt%mbwé PR thwelghm@m eade f@equ iAp showalin gis mpif:, hyideogen, carbon
mo{lgﬂﬁ% %dv ?#b%ﬂ%ﬂoﬁ@%’@&% uced r ‘ﬂie moiar ratup gfl f)c?nl 1%%0}}186 fo

carbon chox1de was 0.6.

The C;-Cs hydrocarbons included, per gram of C;-Cs hydrocarbons, 0.44 grams of
C; compounds, 0.31 grams of C3 compounds, 0.19 grams of C4 compound and 0,068
grams of Cs compounds. The weight ratio of iso-pentane to n-pentane in the non--

condensable hydrocarbons was 0.25. The weight ratio of iso-butane to n-butane in the
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The net hane/ steanf crude feed was contacted with the
catal yst at an average 20 internal reactor tenperature

é& 456 C, Contacting of the nethane/steam crude feed
WOAK6P8% catal yst produced a total product (PRTUSEW4/042654

exanpl e. | h r t A
norf B Gple o BSoar g i 015 R gttt B4, pet BRBYdr
contyshds, afutitiéne ddinfeneo6£MOB3 prandsni ti al cat al yst wei ght

and residue/catal yst m xture meight,,O.?SS gr ans ?f,

25 Thir expapleglemensiratey thalgepeatedl PafessHgAtithe 4 yplatively high sulfur

C t . (o it :
R R Y 58 ol 0 e
of okt dldysdt difirSsh the actvinf oftthe Alorganicshliciatabest, apdnvdifced a crude

crude, feed was produced. The total product included,
progiqt spitable &y trapgportatiBRoduct, 0. 03 grans of gas and 0. 97

Or Rk niddt o800 i Atenfat R dAtoBinkcifls SRS Bipects of the
invemtithueidiche gpparegt wnthode skilted ifl figlatt yrdew of thibiydescription.

0.018 gra of, .carbop nonoxi de, . 0. 08, ara of . rbon
Ac‘iﬂ‘&i%g g@%&%ﬂ@?%@ tobe ﬁ%‘%@ﬁé Qﬁmg%% only aﬂ%l.s or {88 Burpose
of tg@@ ﬂ&é&%&ﬁpﬁg@&@ﬁi@h&m ﬂﬁﬁﬁéi%'f%gngxhg But (e iAveRHBh. It is

drogen s e generated, it may be estimated
to behmiienstoodshdtfthe forms of the invention sbownlend desgribed bereimaeto be

by 18 wt?9 9.V 20 063936 ,PCT/ 004/ 0426
t*eﬁmw@m%m&mﬂé Oﬁ(ﬂﬂ{sﬁ@ﬁ? ALCriAR A b S pntuted for those
iluSRAAP IR BIR] NRER, Pirftnd Pocessth Snailerevérddd shd¥ertain features

carbon nonoxi de to carbon di oxi de was 0.4. The C2-

c5
of thg iventierbway be ntiliettindepeadenttya pll 68 Wyl becanpsrent to quegilled in

ra f.C2 Q ungs... 0..32..q9r 0
the G e Pt e SRRt e B e rymfof” TR dnay be made
in tB® BleMiend HeschtRd Meteitivithaht dep@ting Fonp thetspiré and scope of the
. n-pentane in_the non-condensabl e hydrocarbons was 0. 3.
inventiongsidgsaribed in thedpllowiigplaims t o n-butane in the
non- condensabl e hydrocarbons was 0.189. The C4
conpounds had, per gram of C4 conpounds, a butadi ene
content of 0.003 grans. A weight ratio of alpha C4
olefins to internal C4 olefins was 0.75. A weight
ratio of alpha C5 olefins to internal C5 ol efins was
1.08. 10 The data in Exanple 25 denonstrates that
conti nuous processing of a relatively high sulfur
crude feed with the sanme catalyst in the presence of
coke did not dimnish the activity of the inorganic
salt catalyst, and produced a crude product suitable
for transportation. Exanple 27: Contact of a Crude
Feed with a Hydrogen Source in the Presence of a 15
K1CQO Bbi CO / Csi CO3Cat al yst and Coke. The apparatus and
reacti on procedure was perfornmed using conditions as
descri bed in Exanple 26. The K2CO3/ Rb2CO3/ Cs2CO3
catal yst (56.5 grans) was charged to the reactor. A
total of 2550 grans of crude feed was processed over
6 hours. Froma difference in initial -catal yst weight
and resi due/ cat al yst
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m xture wei ght, 0.114 grans of coke per gram of crude

feed remained in the reactor, based 20 on the wei ght

of the crude feed. A total of 0.89 grans of total

product per gram of crude f@&gd was produced. The

total product included, per gramof total product,

0.04 grans of gas and 0.96 grans of crude product,

excl udi ng the anmount of hang ang sater used in the

reaction. The gas inC|ud23;—DET_QTHﬂTOf gas, 0.021

granms of hydrogen, 0.018 grams of 25 carbon nonoxi de,

0.052 gra of carbon, di.oxide, 0.18 gra of hydro .

o1 T dameied CRPIHRTS iy combrHhg:

hydr ocairhenRs i g Andhgianmisd »ichdnegdrogan fsslerce which is

produced, it nmay be estimated that the sul fur content

ofsupis igdides faecTRavalsh ridthu R 3RNAY Ofual HAREIFRBHC tFRlt

wei ght. of the ¢ ' 1S £XRAEs th de

hfd-%oa&é’rﬁt & %%oué{ﬁ%%gaiidt eﬁlaﬁ%o%%%yon&%%m de vversé e et

PR , Weeralmrchatdoadd mesdont nbeoxi Hequbd 3@ixture at

car bon di oxi de was 0.6. The C2- C6_hydrocarbons .

| %8 Udednd et - PR GIOERRE RIRLIETE B, 49° P uFseontent

ofor G Cﬂ%}oé"tg.sz Pris W AMBe Hf a S Sof Oc2fde feed,
C

grans of onpouhd and 0.068 grams of C5 conpounds.
Theheneirghtgaratd osakt | catplysneonpr hsperainkefat t R

non___condensabl e hydr.ocarbons_was. The_wei g

B N e e
2005 05393 6 P USPO9 4d 04 26581 e oteon onfleams abhet ted gas in a
hydr ocar bons was 0.15. The C4 goqgounds had, ge %ignm £
oftempe e MBI bE o0 eRELRRdRY OFMBOHD ‘é’P 818 ©
Thi | t eahedapr 08e$8E0goRS
tﬁéﬁgﬁ%gggtfge ypﬂfgéf%ﬁﬁfﬁgé %?ﬁge fegd (2550 grans

of t empisten fweel) rangd iHebstweenatal yatDEEetemperatyrenct at

th 5_of ke.did not dinjni Y
of LS | 07 g v o O CHPaT JRLCaNAE R ofcen Aay AL ® PS¢

proguict rsuhiabbe £0e thopganitakhne. ckualpet; and
nodi fi cati ons and alternative enbodi nents of vari

ous
aspectsomfrohbing ngept#ehing| FOReihppar ERTPEE2EHESe PTESSUTS,
illed in th [t i ' [ bt b9Nuei
2E%%$5?%%?y?oﬁﬁ$% giBWVAS&(QEu&E'EeQaSEEbQ b9Nusing a

escription s to be construed as
i | Feistt dbhVeeaptyatntei betweenh20purpo88010Cef a reaction

teaching those skilled in the ar he_gener magn
ofpé%?ﬁyrﬁglﬁthFhEaPﬁ9eH?F8ﬁ?nlb'ﬁsanaoageﬁbﬁde%sgégdto

that the forns, of the_invent.ion _and sar3bed
hefFER ea?éQtBaBéo %gkgheggaééangﬁggmgfagﬁgggiﬁ@n?g.' £o

El gBeRts end seheei pkoduey havinbsti reséduboconiiess
illTustrated and described herein, parts an pro§%ssesduct of
negBeressedstl gramEePLarRSEENEUPES JER™ RE FAVERt PSR :

na¥tb§o?Eibb§egfiEﬂ?pﬁggﬁahgycoﬁkénésoﬁo%h@ Beude feed,
app | e

arent to one ski In 15 the art after having the
berpéreinf rebidudesontphtonsofist Heteardnetokhy &§5THglethod
may_be made in the elements described herein w thout
deég??Vng fromthe spirit and scope of the invention
aspdesepibpdrhBat Be Bokhi@sdngnckabd®m 1, wherein the at least

one of the two inorganic salts has a DSC temperature above

500 °C.

3. The method as claimed in claims 1 or 2, wherein the DSC
temperature of the inorganic salt catalyst is in a

temperature range between 250- 450 °C or 300-400 ©C.




81 82 CLAI MS 1. A nethod of producing a crude
product, conprising: contacting a crude feed with a
hydrogen source which is supplied as a gas in the
presence of an inorganic sal 83 catalyst to produce a

t ot al roduct t hat includes the crude _product,
wher eTier Rethoddaspcddidmed dm amgRid Ghadn & = Wipxein the

a 911%:'12911 glgpsa' %fgeléd Gratesd \H%%ma ARSI ecéi%gr? Mioxide.

rans of resid per gram of crude
fsed Thbhmeltmmdgam c:lsaalntedcamlw aforea iges Jat4 egigrein the
i nor, anl salts and the inorgan
AP L B e LAIIA AP Ee T et QI el metal

1 On

e@atrﬁa%@lagz@‘s | brid dxefmf@talﬂﬁlfla{tg%aﬁﬂl ced te Im rmadodnyates,
Tenpor al Anal ysis of Products (TAP), wherein the

emnet oF gors mlikedd gietaledpEinatides a e | fTRAkaline-
PR PR thef nﬁﬁ; C#{l%.e(g 35(1}33'%@%%&@%ﬂ€ai{1%ém nydrides,

|norgan| c ne s and tenperature of
t td mar gryvec Sl ] ioad-sdardth neeith o dptdwoidesg one or more

contacting condition te e, sure dro
s@&’f]tfé-%so\ﬁfarﬂiiec%é"‘?’g ﬁ?%ﬁv& Wﬁ_(% CT? on S sulfides
t PR Wi rRteeIk 200 8t Hoh Gae@ai@,aqsn@rbr phiEss Witides of
in the range between 0.1 and 20 MPa, a gas to crude

oidner &t maxe ke langee falom 100%, POONFB/FBidey of one or

obtaln e crude

Rl Al s e g ey e LR CROLSSE
prepduqthe Qfetlrﬁ;td rste Bthed ihesYakm die woentein e tére or
crude feed, wherein residue content is.as deter

ined ___.
byRONST I W Ho due D AT D SArifre BRI 38T ai HigR: LR, cesium,

clai Milee H%fé'@f alnd teh®Nen®fof Nfot¥Oalkaline-earth
i norganic salts has a DSC tenperature above 500 C. 3.

Tmeammmdmscazlcalmd nagresl we, 106rMPrtyhes eT-lhe’f’ﬁ%f

56, o B TS A SRR B S8k FR ARt Shorein the

8%wﬂrogen source comprises hydrogen, light hydrocarbons,
water, or mixtures thereof.
8. The method as claimed in any of claims 1-7, wherein
contacting a crude feed with a hydrogen source in the
presence of an inorganic salt catalyst occurs in a
contacting zone, and the method further comprises providing
steam to a contacting zone prior to or during contacting.
9. The method as claimed in any of claims 1-8, wherein at
least a portion of the total product is produced as a
vapor, and the method further comprising condensing at
least a pertion of the vapor at 25 °C and 0.101 MPa to form
the crude product.
10. The method as claimed in any of claims 1-9, wherein the
contacting conditions are also controlled such that, per
gram of crude feed, at most 0.2 grams, at most 0.15 grams,

at most 0.1 gramg, or at most 0.05 grams of hydrocarbons



4. The nmethod as clained in any of clains 1-3, wherein
the emtted gas conprises water vapor and/or carbon
di oxi de. 5. The nethod as clainmed in any of clains
1-4, wherein the inorganic 84lt catal yst conprises
one or nore alkali_netal carbonates, one or

althat AeSediath GRRGANSAR Ol &5 °%rﬂ3’l’l%r° it R4 A¥e formed
Y X1 BGfha ANGPT aﬁgﬁ r} dye'c}ﬁagg Bl Bnce.

hy rOX|des one or nore i des, one or
mirde Albealmerdoshrash aietialedhyidr |ad135 Oﬁnrtelajlrmsrdrelo wherein

sul fi des of ne r more al [ als, one o

S S5  Hae Tt 1 i e T R P g
Myrandide s i Aoy e o kthideeteds, one or nore
am des of one or nore alkaline-earth netals, or

mibe-urhe medhast ass clridatbtfb@ms ofl & addns it thlai fherein
VLI 0GRl HI A oY ALE. @ R0 WR £rom
tures ereo

potaSS|un1 um cesium  or
ared/o@no e, cane_:;mrnsrrmﬁa el pere- gaeam hof netades preduct .

caIC|un1 ma ures thereof. 7. The t hod .
ad) Hredattonh fib e aiion 1 e 6 e R TTyir djerrein
SQUIEL &R IHeRP dNEH agaN. o ITaht hyebcardomsent V@f em/v/Fe,
or mxtures thereof. 8. The nethod as cl aimed in

ofa dodiats Heteragiame|qPntait acinieseed ube gﬂéa;ers @ N3/ V/Fe
hydro qhe b Gt ddtom om (P Sl X Ae a&&&lé’f éﬁ%tthe

catal occurs in a ng zone, and

fw&hﬁcm@rdmwm 0:305)) am@mnmthmh n1ghat the
Zzone E ior to or durlng contactlng

cISHUAR] BEPRSE GFL9 il A- B i ta LN Bt Gonfent
PSR of ddita] U eRUDDHE  don ¥ Lo @Mt PP/ OF the

the ne urther conprising condensing at | east
a TPt itdre cfottdie N/Ja@b/rF@tC@*ét@tarnh@/ Qoithwateeat grgperoatoms

the crude uct . he net hod as clained in any of
cISHTHEN: é’{ ‘?e?rhu %e E— Untacting conditions are

alisp, e mEdiesh S&B?ftlahﬁﬁedpﬁi ang&mfaflai:immiel-fla:ed whdrein
nost O.2£rarrs at nost 0.15 grans,

grdies  cdetPTRAMCH . DS rkd®: &eﬁyﬂ%"&aﬁ’%o‘?@l@ﬂ P’Eﬂ%’twt from
arge o LWIensal e & RipftRdd £rdilo MgoRL 6. 05 PR of

distillate, from 0.0001-0.99 grams of vacuum gas oil, or
mixtures thereof.

15. The method as claimed in any of claims 1-14, wherein
the method further comprises combining the crude product
with a crude that is the same as or different from the
crude feed to form a blend.

16. The method as claimed in any one of claims 1-15 further
comprising the step of distilling the crude product or the
blend intoc one or more distillate fractions to produce
transportation fuel, heating fuel, lubricants, or
chemicals.

17. The method as claimed in any one of claims 1-16 further

comprising the step of hydrotreating the crude product or




during the contacting, as determ ned by mass bal ance.
11. The nmethod as clained in any of clains 1-10,
wherein the crude feed has from0.2-0.99 grans or
fromO0.3-0.8 grans of resi d&® per gram of crude feed.
12. The nmethod as clained in any of clains 1-11,,

whBEe PAendh & oc PF@LUSSo ddERaRes tRtdA™ fvdo1 Rearsng fhel.

O ubh 9L @ 00Q1- Q) idzans of coke per gram of crude
product. 13. The method as claimed in any of clains

1-12, wherein the crude feed also has a TAN, a total
content of Ni/V/Fe, a total heteroatom content,
expressed in grans of Ni/V/Fe or grams of heteroatom
per gram of crude feed, and the contacting conditions
are also controlled such that the crude product also
has a TAN, a total N /V/Fe content and/or a total

het eroat ons content of at nobst 90% of the TAN, the
total Ni/V/Fe content and/or the total heteroatons
content of the crude feed. 14. The nethod as cl ai ned
in any of clainms 1-13, wherein the crude product also
has, per gram of crude product, from 0.00001-0.2
grans of naphtha, from 0.0001-0.9 grans of

distillate, from0.0001-0.99 grans of vacuum gas oil

or mxtures thereof. 15. The nethod as clained in any
of clains 1-14, wherein the nethod further conprises
conmbi ning the crude product wth a crude that is the
same as or different fromthe crude feed to forma

bl end. 16. The nethod as clainmed in any one of clains
1-15 further conprising the step of distilling the
crude product or the blend into one or nore
distillate fractions to produce transportation fuel,
heating fuel, lubricants, or chemcals. 17. The

nmet hod as clained in any one of clains 1-16 further
conprising the step of hydrotreating the crude product
or 85 the blend to produce transportation fuel,
heating fuel, lubricants, or chem cals.




