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SYSTEMS AND METHODS OF PRODUCI NG A CRUDE PRODUCT FI ELD
OF I NVENTI ON The present invention generally relates
wo o00sped3esrs and nmet hods for treating crude feebPlCT/ARINOY/®12136
conpositions that are produced, for exanple, using
such systens and nethods. More particularly,

et Road TS AR NEIFODSOL PRAMEENEEA BB e AbuCT

resi due content of at |least 0.2 grans of residue per
FIEEDOEANVENEIONeG to a crude product that is (a) a

I e j .

or sy gt thfeafbn Eehdtan Aonct 2 e bhCen PRl 1t 3RaftPoruce
feedhandstaremposifiend thetsare prddueed; fardexafpbg usiDESCIR TN 20F

RELATED ART Crudes that have on nore unsuitabl e
mefidse Mqre §alit1ﬁ‘éltag}ﬂ:oe%l?ﬁdlf§13m6 %CHE e@ﬁ?}a@srew tgystems and methods

for%ﬁo&@oﬁ%khxngd%%\?m £4189 o 1B dRY O %sﬁatq§asﬂe.z grams of residue

conventional facilities, are commpnly referred to as

pet glemarf\cantedgatiocr adésprod Bitsbad va(a) adigdidonixtes ab2$ 8@ and 0.101
ontai.n.rel ati vel hi gh..l evel s of resjdue. Such crudes

Mg, e (1) TBEOR PP e RO oS fhRroy o iy omAREsen (il sne

prdYeREQ DT tHedrid: eemventional facilities. Hi gh residue
crudes may be treated at high tenperatures to convert

DRES(eRE? T atively, high residue crudes

are ically treated with. er at_.high tenperatures
fo. prifrsdbenbue S et ver iRl T SR JEAREBY € Brudes o
be BSHoRE c ATy AERESoH, oMprloBEsséEiYBEorfveRidial icl1RRS, Atk S6@HBNly
crudes and/or crude m xtures may be difficult using
refewed, torasi “divaflvamtassd cruegadvant aged crudes may i ncl ude
hyd n_deficient r [ 0 ’
g e B AT IV AR B A5 5P RIS orudes

ter@f to by A fEGE afkEagyedbivy te@tpdo abhd oppidecks upiagicbovdntiohyl facilities.
i f unsaturated fragments_ resulting from cracking

High sasisisesudes mayrbsdiseted. 2t Pighiergeeatir s aemyergthe crude to coke.
Al%%l?aﬁlsféﬁl’h g%h rmﬂlfehcrﬁge%' a??g'pycsa%l? Yl‘r%gtég gvitthhgatgrz% h?éoh @fhperatures to

rogenat I oNn Ca ) e nee
prodildt sk visoeatanides @dd/or agite ntistufaso Murmgmprogssing evater removal

Hydrogen . is costly to produce and/or. c ly to )
frorh Eheg iSO (RASR AR AT R T ESTLBR QLY FSpgfonventional
m%ﬂg/or deposit on catalyst surfaces at a rapid rate

uring processing of disadvantaged crudes. It may be

c ostDiyadventagebaredsteay meludahadpger defiti¢nt hygrogirbgns. When

AT oo o6 0 COCE L LIRS
geBQ%ll§ Ak ¥k 288K, gﬁrtﬁﬁ}éﬁ?if ﬁkl%atgl%t@d _ﬁgﬁimélﬁs fietBink o Eracking

sadvant aged crudes may i nclude aci dic conponents
prodeases acnprodinstle Hydrageeatian diringgirecensing avhi¢h tymigajly gavolves the

the crude feed. Di sadvantaged crudes, W t.h..a rel ati.v
PP AN S GHRAOB FEE VD T Rt o1l gsdfuiled Flgthents
&R TRARES ESked MY dREocnli@ BSRIYth bRUUSS S 6r 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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processi ng of the di sadvantaged crudes. Renoval of
aci di ¢ conponents from di sadvant aged crudes may
WO pwsloesozhem cal |y neutralizing acidi ¢ conponRCt/BS2004/642136
vari ous bases. Alternately, corrosion-resistant netals
TAREYaD BomBiBGieitd cbfrGRSPOf haki SShStihRHRRhL fafdRin and/or
processi ng equi pnent. The use of COrroston- Fesi st ant
progessilg dffthedisidvantagedcruilemiRénvenal ofagidin sempemehty from,

. the use.of .corrosion-resistant nmetal in.existin : .
dlsggv i &g@%gnﬁg@lﬂﬁ&mgﬂve &W%@V&eﬁlﬂﬂ&%?mﬁ&?%am?ws with various
base® NARLafeBf, cBSb AN HERYstAr Yk M€ nRY B luk QNinQFan§rfa®idh @Guipment

i nhibitors to disadvantaged crudes before transporting
andegrocesping cguipineyt. ofhet use of cemeniemteasiptant metad e§en Myelvgs e

. of. corrosiaon_ inhibi.tors negatively atfect . .. .
siggsfh et ea Pl el L RO s int i B i cquipment
ma&thdt bé des@bible! Aiebes nidiAUE eshibit 0Frédieh MY dBSIve addition of

sadvant aged crudes may contain relatively high

corseriRmmingibypredajadvarissicrides beloforanspanipe andier prospssing of the

A g e
usedan hasdesatht srudeByndiepias ghalitp ofpoduéia peodated fremaht afuysd.

or the void volupe of the catal yst. Such depgsits may .
caubsadvipgeged feuden mayeontay (platyebrhigh amennty ngneta contaminants,
a e [ :
or SR pRDE SnBbL 80 PELACLRLARN S LY R e
corithihimgBnind/&x @aipioaadd of thetahanietiaamstmagsdapayit on a seifae of the

sjtuatjons, have an, adverse effect on catal ysts. .. .
catplyRiitheERidvolEna & Ui, RtalSty) Syafl drposils i cAwseR deslipg o the

h@%ﬁ‘c d in processes for desul furization of
aCtr esi ﬁgg&%ﬂzge processes tend to result in poor
des iifadvaragddomudes foiften emiyde qugodeatlyitomnd heterdatoms (for example,
i_nsol ubl e sl udge, . por de alljzation efficiency, . ..
Sulfy RYEB G SOREN o RIS PRURDAR B QS AT, ¢ Fome situations,
hatl 24 dveRe etebtl dnZ@ldIPs. OA1kh R StRal GHRNAA IV dreSk Mne RYAR BN salts
gas, and/or relatively high hydrogen pressures. Sone

haye zeessebinfpyocdssgsrfovdasyl fetzatign af rasiduef Toesgquosasedsifers to result

. addi di .uent. to di sadvant aged. cr S | r o

i it B Rl O B ingbRa e SOt PrBUB R e PR dehbizaton

effili SRYVRAhagaH BRIt d§SnsepehidblRGallidilugiXtures) avil¥&ton of large
.genefal ly increases costs of treating di sadvant aged

quantiigs of Hydrogen gaseandéesirelayely highdidregea/psessigsr eased
t o _handl e. t.he di. t
o Sone e Tt AR RGeS g litd 2Bt o

disalivdhddde@RBudes RCI0QRSE theSt gt petaenbdf @ugionerits dentriblitihg to the
Patent Nos. 3,136,714 to G bson et al.; 3,558,747 to

disgledntaged psopertzsg 4rdipilusnipheWeyH agengrally|increases agstsyafgreating

o By B G R e Pt

dishd ek dsd Briides. BAdidion F dileént ad a flisddveRihgdd Brutle nBai nckome
Jr, et _al.; 4,224,140 to Fujinori et al.; 4,437,980 to
sitpgiiomgydegreasg stabilityqf suolberude, krasuk et al.; 4, 665, 261

{2 ISR 0RtaRR LGB sl nsnte oSy 8 17
PabternBk @halk 8,948,758l to King el £1.53,957,620 to Fukui et al.; 3,960,706 to
Mt AT 10D GO GA MU ot R P28 o Bind, 11 % al; 4,127,470 to
Baird, Jr. et al.; 4,224,140 to Fujimori et al.; 4,437,980 to Heredy et al.; 4,591,426 to
Krasuk et al.; 4,665,261 to Mazurek; 5,064,523 to Kretschmar et al.; 5,166,118 to

Kretschmar et al.; 5,288,681 to Gatsis; 6,547,957 to Sudhakar et al.; and U.S. Patent
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descri be various processes and systens used to treat
crudes. The process, systens, and catal ysts descri bed
WO poosheses pat ents, however, have |imted appl i Bebiub1004/042136
because of many of the technical problens set forth
A . . i s q I N .
ApfRR e PLB GG 1> ASB00RET o Rl AL AIBD L K017 F pendina
destiélse chtivus prdcesyde and/ sytstentsarsed thetrex ciygernThe prodéssy syatems, and
tendency_to, consune relatively |arge anounts. of
catalysis BereHOE tﬁasetnaeeé%srrhﬁ‘fwerc%‘{e Tmur?éégpﬁ%%ﬁgy because of many
of it BREAhERObRALILTRLANe! Y hi gh amounts of -
undesi rabl e conponents (for exanple, relatively high
TANn suing alisadedritysed cnntts getaalohayesndesicberpropdrass (for example,

confam nants). Such propertjes tend to.cause prob] ens
el o YL FEI Dt ORI 0 PR RGP i O FE A TRy o sohsume
relaftfi'r%g) lhfgte%;ouhﬁcdf%g'ﬂfb%eﬁ B SAEEAmMERY) O® !ﬁndéi:ﬁﬁﬁl%gﬁ(%érties
catalyst Ii1fe, process plugging, and/or increase

- include geatdfelnhighagenmthnfiundesitablgtcemponertth (for exanaie relstively high

igni ficant ecpnonic and technical need far Jd nmproved.
TR, Beanie oG ER Safia ey ey Ao Rl R pfpt8 s tend o
caudé BRAMYHN RAVEY&Tisd @S AnehHatioH dRA/BF RGeSt fotilifies, including
~ properties that are nore desirable. SUWARY OF THE
incramvaENProRionndestasetheatelys dife. nsecese Pl sing ey ot ingregsed yage of

hy#ﬁg%y %Lﬁﬁl%ﬁ%@% r%%?r{e{? él'gﬁéj %hefrg Is afsqgﬂlﬁ% .t régoﬁ)n?ut, QH(FE te%ﬁlggeblcr%eed for

al'ysts to”produce a tota

- imSrevRd systents, thefHodelengrop datalys@fol convesivmefeidadainagrti erudes into

non- condensabl e gas. | nventiagns described herein al so
cruge peadarisyvifeprap@tiepthabsrs dare desiedlenat  have novel
S |t 1R INGRTRARRGT S therein. Such conpositions
n-negutry—us'rn'g the systens and net hods
des tivichgohsiss@ibed hehen gemeedilyi relatetocystdms aad methvdd fafcontacting
pr epar i ng@a crude product, conprisin cont act.i n%

a cpdgdeed with ong pHmara ARG A 8@@%%498%&8@@%@ grorude
pro\?\ilqa ahd fﬁogo%ece%@dd‘frﬁ&ﬁ?,tﬁtaﬁwoﬁ@éiﬁgbﬁ: 8s. ChnY el dAk Q8déeibed herein

er'el h one or nore o e catalysts conprises a _
als6 @brdryldy retnatadompgitikab diabBave nidvel ¢amtgnatioms of Feponents therein.
provi des. a nethod of oduci a crude .praoduct : .
SuelyFRIPPRYHRYS cBRRE QRIS by Ugig e %Yéﬁe&lwnﬁﬁnegg%‘%o%‘a“ebﬁd herein.
sou g&@ i Renfibe g{?fvﬁﬁ@ RGEetd ONBePhingR Guddprobivd! &nifising

produce a tot product that includes the crude

* comaciiiget cruddfred iwitht dleydee gettesopice diu e riresencd olepmedr moge gatalysts to

t 25 0C and 0.101 MPa, at | t h I
o sy R s e Brafry on SREedh-bFrpBed Vi
cox%taﬁm?g’féﬁf’eds?ﬁd having a residue content of at |east

.2 grans of residue per gramof crude feed, as

det diheiimesitiby alasPrvidssionctsdof7prodweing a gruds Pradygt, comprising:
contactin ondi.t.i ons, such t hat
cogfactinga 01'686 geeg rvgf,h;a @}Fdr%%e&lesogg:r% 1121} rl%ﬁqrg%eﬁgf%%{e&%? gﬁCPurE ??talysts to
prédie & fiotdep1BA QA ed: iktheded thd add dpr@d@&,lwgéraiﬂi&hoﬁruda phaduet is a
an

_per gramof crude product, t he napht ha has an.
liqoiskmpeunaab B2 PC ond 61101 &Ry, atrgastree phihe sptabistsogiprising one or

[ ovl dES, 2 %! of | i dWEhtent of at least 0.2
g P B Pt e R P B PGB ofat cas
orSRYSCRsilile bheramegente fedd, andetamminat by ASTM Yitlod135307; 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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produce a total product that includes the crude

product, wherein the crude product is a liquid m xture
wW@r0025663% and 0.101 MPa, at | east one of the CPCHUSENE042136

conprising one or nore transition netal sulfides, and

t he fﬁe%ﬁ@el{t&%dal&ﬂ%b%gesaa ﬁl%ﬁfog $¢ Pi:egy?atirg% 5 ngéla ’%'i‘oa (iSU%E %Bmprisin g:

cod&lb’&ngra oadelyed\GitMa Mytlﬂmgdl @Eﬁ&ﬁn tAnpres@tt bObhé Glgmore catalysts to
ntacting conditions _such at the crude Pr odu
pre%rﬁs

@ telak ProdpeiBpfdncliges tk%%l %H@dﬁaw#@reat hﬁé&sc%e pgoduct is a

o Rog ol DR VRE AR RGP e s B LR or
meeitransisibn andtdrspkidat,and tlof crade feed having@ rékﬁ‘duea&ntent of at least 0.2
e P RS ELEIA0, DTS O JEREIBERY I BB T and

coﬁafreﬂﬁagtcomzt;@ng mmdne @u@H B8 tRE BMIdE BRodcl B eOkerosene, the
pI‘O uci ng a Cr ude pI‘O uct, conprl SI ng: contact | ng a

kerosguehdarglatieadh 02 grgais of E0IELCY pe gramioh keqosmean:@t@fmned by

ST TR B PPl il B o
30 €, 3s héﬂﬁhﬁeﬁ‘bﬁ&‘fﬁﬂ%etﬁéd Be3andng t}i'eocl‘u&éo Brod@dt hla%ﬁ?tat most 0.05

oné of the catalysts conprising one or nore transition
gramb af calwel fer gemm oferdd¢ pductude f eed havi ng a resi due

content. of at | east 2 gr f residue r gram of

C O R in B R i 1 PRog o PR AcETA I UHE, CippFising:
conbRting Q%I‘Lﬁl%lfg&l \thﬁ’g%9ﬂro%@r§ strcdBhe PreSencb@bRe & mGR*kcﬁtalysts to

per gfam of crude product with a weight ratio of

pradupeiadotay grodyetthataneltidesi the ermdeprod(et;, @hertem thherwieydeduct is a

R R A T

mBFeQehnGitiBE nfetAllsUHRIcR 2 Wkd crudPfel heving a réidieadteAdoat least 0.2
crude feed With a hydr %en source in the presence of

grame obresidur pecgianl ¢igrede iged rod aeletrcdhngu eefitagsing ¢guditipppguch that

i ncludes, t crude duct ein e Cr
op g PR P 06 B R Bt A SRRy B B o woteh
rafif 6f SonfiBydased ﬁbfa&(ﬁnﬁctﬁﬂfothV(g) ianke @udeproduty onas ilokion75, as
metal sulfides, and the crude feed having a residue

detesptieadbsoASEM Method R6780gr ams of resi due per gram of
S B AR Byt

confuctihg a erudddeddeeiih b hydioghessircelinGhe preserco ot bnd bi mgre catalysts to
contacting conditions such that the crude product has

prafucgtagaiad Pradect thet igclydesghe qrpgdopadupt, whar opye raidichs o
hc@Ild H‘)‘?tufer 98 g0, gdgwg%g%@{@g@h&@aw 9s Borh glﬁ%&ne or

ent at nost'’ ue con ent (0]
mOfmsIftleﬁdnetaiesuﬁ‘eiee,ramimhﬂcrhg(e AET kbWhg bhaoesidE3O1nient beat least 0.2

d duct h t, 0.001
e opratsPeteaRot sl ed 2 detcmaed B MR D307, and a
Wa%ow o BEAPRSRic ildr@%fﬂ t%aa%&mlzgarb-BHQHV@Vﬁ%é Slﬂd@ke%ﬁ is at least 1.5;

es a net produci ng a crude product
andmusptroﬂmg gontaciiganditpns sehube theeddeprdduet Hap dn @tpmmic H/C ratio

urce in.the pr ce of _one or recaal
off 15 bttl HosBlars Grrafi e RERI D HiruS g bRy ving a rosidue
cRERFYELL mmgm SF thdfosfful @6ntBAtQIEd crh&e Peehl é%tﬂe%rﬂﬁﬁ%ﬁlﬂyeASTM
at 25 0C and 0.101 MPa, at |east one of the catal ysts

Methop D80 gthe wendsproduct havmg 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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nore transition netal sulfides, and the crude feed has

a residue content of at least 0.2 grans of residue per
w@r@swef3oxr ude feed, as determ ned by ASTM Met POTUS2004/042136

D5307; and controlling contacting conditions such that

. f . .
profte £ Gy ROCEL inda tAE Rl T e profiletis o
liquid hareraatrdseC ofd (at 01 lei®aj at Tést ate dfehstatfly§io togprsiag ofie or
ker osene, the kerosene conpri.sing aronptics, th
MORSASHIOR Hefdh wﬁ%ﬁs udhe cyde fepdag A greIGie oRenk el gdgast 0.2

grag{ﬁgarflrﬁgd%g{egggaﬁo &ﬁd@%@,rd?d@%gmﬁbéd’ggﬁf‘lgtmgﬁomg@7; and

aving a freezin
corttmitirey @ntacting tomtitiomsiich 8@t he crafe paedust hisnpdr HrymASTMde

oo 8 Betian S5 b N0 o RS S g S AT b ot least
70;%5%95@% 10%ra¥1%f keDsER BleHeRREnddonkTis ﬁ@&aﬁ@ﬁg&g@roseﬁe

and at nost 0.05 grans of residue, as determne y
havAST M Ikst AErdBS0faromtatics peremam ohkerbsmepasoiateiasned by ASTM

t f ducin crude. product. Qnpri sing:
MBI LR Kt il B R b  Tbbed of oot 20
oC Pls @R EAG e by ST MBRLE D2BRE At $aSt € 00D Eiafis vcuum gas oil

transition nmetal sulfide catalyst to produce a total

(VEOudheVGhavingel laaw 9.3 grams ofi dronptiosipertgramiod Vér@, astdstermined

o G LA B RS, AR R A8 v

pskeal of, at | east 0.4 grams of one or nore transition
metal sulfides per gramof total transition netal o
sul The@veatien 3ise proviiss ¢ madeod efaodipingycrade pridgeie comprising:

cof R0 bl Rt bR BPRaRL o REFAS B gLt
corBPAdin®h kiaRdtiePHeaS bilfide QAL th PRsIusH @ fothBbdiid ehat inelieles the

product has at nost 0.05 grans of coke per gram of
crude perstupt, sderain therraudeimodych ifed Wb pEYUFRES 23 %eagm k01 MPa, the

1t ent . of % af '
o RbER Bl M TR T OOF AT AR o e
trahSN@DncN sElFides i @vdnt estotal tRahditich nfetap swidide catglyat, dreuede feed
product, conpri si nq: contacti&g a _crude fee vvitt} )
havipglps esc@g@@éém ¢l greEuBhRIg HUGRY m pbpride feed, as
det%ﬁ{ug{e% g% %ﬁ%«%}ﬁb@@S@O’f' raﬁﬁ Shitk ﬁn%r@(%rﬁéctﬁlglcgh@iﬁons such that the

0 produce a tdtal produc at i'ncludes the
cridle paRivpt Reblt inose5 gramg dfecoke petegrpmadigotdeipgoduct,iagditle crude
m xture at, 25 0C and 0. 10 the . transiti nmet gl
pregiypt hage@ regidug WG%Q??HBO%%P%P th%feﬂdélsgiﬂmﬁ?tztoofgll%ﬂ%ﬁ%Feed= as
; j bd peRoyet al sul fides per gram of
de%?glﬁlg{ltb' onsefnl\gtl\gﬁﬁsuP?i de catal yst, the crude feed o
haviTig imvention elge pravidesentetbéd aff prodesing @ code pyydugt comprising:

nitrogen pe ram o rude feed, .and the crude feed
cona e el DR S RIS 8% nB IS e b cuoe
cofngﬁbiﬂg & tR8kitieh AP futde detafyeed prédifte @l Plokdiétdhat includes the

contacting conditions such’that the crude}ﬁproduct has

cralempirodustyevhecain tlentrudd pratuctisa ligodemaiktursat 24 G syleh101 MPa, the

tent of de, feed d.th d ..
trap RP RO e GRS haviE s B s et EA PEGRIRE S pafg ufbsicion
méga suftRies bg&d%caﬁl%%mymgﬁ Qicfh] BAIFHS g&AlyEn tHestidd fed@Baving a

eterm ned by ASTM Met hod D5762 and residue content is
nitacged evrient ofead ldagt (\G\Vgrams of nitrogen 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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Met hod D5307. The invention al so provides a nethod of
produci ng a crude product, conprising: contacting a
weewdeedeed with a hydrogen source in the presptiESmH4/042136
one or nore catalysts conprising a transition netal
| S at. -
ool b R SO ROl e Pl B B nitrogen content
isias detetmiged by ASKIMI Methdd D57 @CmindsiGud GihtédPas astdetermined by ASTM
transition netal sulfide catalyst has a total of |east
Mgthe -of one or nore transition netal sulfides per
gra . Lo eBlal [ actl o
o g R AR R o PR o & Piple Wprising
cobtedng agreiededl with Whifdrogen sqpreavmche presehee o€ enlg ommdret dagalysts

crude feed has a resigdue ntent qf at least,O I
coBPT R R AR e oD A (pbmefides the
crﬁ&’é"ér@@ﬁét!‘&h&@ﬁhq}lé tiiae p?d&%l‘!t i RatquidQididAe 2PPOERED. 1083 P4, the

at nost 0.05 grans of coke per ‘gram of crude product,

travisgionmetel sutfotcatalysabasaa totel aff laskt 04 Eensoritosator oforaitransition

npst % of the N /V/[Fe.conte the crude fe he
LA i et eiotal ravi B R ffd Saige 108 sheBued s o total
NIV RtcAtEf £9Hse0000f gifah ENIAEFE Betaradit chiRIfBEd) and the crude
Ni /V/Fe content is as determ ned by ASTM Met hod D5863,
feathbas eershidue cavertamet leastds grame ofresedtietpyr smeigndriged; and
7. 2 t i '
oo et G P S LY S ML AR Blosy g s o

cokk peegrheest crddpradiny,ahe gride producichds A tbAENPVEBEESERer®bf at most
e or nore cataI%/sts conprising a transition netal

99(3?3 pf thedNicWiaIcpstent of the erde Eed, ths candepresigt has awgpidue content of at
mlbég%lg%(?fatglg gﬁ:%l(ﬁlre légﬁteﬂ{ {&d[gé Erélgg\,ge%rg,e %{al\&fie?ﬁ}%g\tﬁg?/ﬁg rcggféﬁ{ is as

m xture a

detie¢raimssdt byoNS TRE Mletted T 3886, anlratiysd cdimatit igasadct@indhedy ASTM
| east 0.4 grans of one or nore transition netal
Metho Rfe87per gram of total transition netal sul fide

cat 3 : ' r 0 e o
 cac GRS NSRS pOmOU A oAk crk B Fonffrising:
coatudtih e corda decdf verld a hadiogen souresindbepessrice of omd o mastcatalysts

CoBURETEY FHG oBRCLEL T ORI FOPaSicof RrOdufb i iglades the
crRACHBEEctNBBerBinSHE EXibe PRIUEN a‘?ifqgﬁf mB&k af 99 o@gré& 0801 MPa, the

sulfur content of the crude fee and the cru
tramsibicn enethlzslfalercakilybtibavangt éotsl affat eastrind graBB%fohe phmore

e SO ol e Shute Leed. Whot el SN e cruge feed.

havas FHRME @&{t@lﬁtﬂfiaﬁleﬁﬁ (ﬁ(ﬁ);-jleg'r%ﬁ‘ 8 flsulbir PSTaMESestieIR&) 4nd the

iy
The invention al so provides a nethod of producing a
crudeafesd hirndng aeesiduesgnfentid lesst .2 \esamg ofmgsidiie pengram of crude feed;

RSB o bR B 8 gt ot
mBItXOUS 6F thé Sid6lricBatehh6r thé adh FdedNar¥the brud¥ ipBeIudEhA a residue
salt mxture with hydrogen to forman internediate;

coatrat peaianesh 0ternd thewesidie goment ofithercradg fegdi whargia sulfur content is
oo TREIER 55 A O PR 530 S RAIO B8k PEORHEEEy ASTM
Method D5307.

The invention also provides a method of producing a transition metal sulfide
catalyst composition, comprising: mixing a transition metal oxide and a metal salt to form
a transition metal oxide/metal salt mixture; reacting the transition metal oxide/metal salt

mixture with hydrogen to form an intermediate; and reacting the intermediate with sulfur
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The invention al so provides a nethod of producing a

crude product, conprising: contacting a crude feed
WOWRa0l/06630 dr ogen source in the presence of onePCI/URINE042136

catal ysts conprising a transition netal sulfide
in gl?etu@'éyei gﬁ%r%r & (ge}r@g?dfoghlgbréft %Uﬁceggﬁﬁraésg%g gﬁl stdé‘ﬁde
camly@ture at 25 0C and 0.101 MrPa, the transition rretal

sul i de catalaft conprises_a. transition nefal sulfide,

t he E}euatéerm@e SRAFP Vides metbird QEProgHeing @ ctdegiroduchcomprising:

BT S PR S petns oo

coapmidintg;i adramsﬂmnlmettﬁatﬂﬁ%e:ataﬂysde) Podakect tolwh praalucethatdineludes the
c ntent of, at. npst 30% of t.he_ resjdue co
St indhe fruiie P dupit s g GHS B ErC 2t PyLAE MPa, the

: tra%@ft@h%?étal'sﬁlffﬂ@tcﬁﬂaﬁ@p& }%}Yses Fitpah Q8 oR et AL ARe %ﬁ@ lfeed having

oxi de and a netal ‘salt forma transition met
a residuefans¢rdlof 31alleast m2><grame of resalue ipaygiaheoftaradesieed, cms determined by

ASFM e I5T B i B Raioht st SRS e bRt has o

re§idthd ¢8ntdof of AEmEWt 889\ GahOfes8 cOlfite A fRhONUHS fe%ﬂbﬁﬂiswﬁé}em the
produce the transition netal sulfjide catalyst. The

trangiyien miabal salﬁ;d@ cgi'ralwt gebtaanapia bwdn@fngmmﬁmgn%talmm@mand a

mﬁi}loasragcg% Eo Eajrlgéf’tﬁon ﬁtélPO)§1 @ gag s%% mé)ﬁge OI %ﬁ%rrn,g\é\fhe Yrafsition metal
oxEc/AbiBiast rhﬁmﬁe QEthas deoded tt@ forl AtiMedrmEdiate; htCledelass thoe
crude product, wherein the crude product s a liquid

intermedipte with subfupm tha gresenepIigRa or EMeE yfsoearhans to prguce the

t grans of residue per gram of crude
tra?&‘ﬁaﬁ%w%l& ca&e}ét by ASTM Met hod D5307; produci ng at

| eaSIheanmitibh QISo@flO\hliI@ 4 mttibd pr pbdatinga caudegpoduct, comprlsmg
condensing at |east_ a_porti.on of the vapor at 25
cogiagtipg 2 ordgteed vaiya hpdREFSAUES 18 rﬂeﬁd@efﬁne@ aEene %ﬁé?rélcﬁtalysts to

e Ul S L0 O PREKHEL s

hqfimd aipeuret B8 FCahd at101 &4B4, and The&trudiee&sd hévifi@ it lgaa 02 @bms of

b @%2&%%/9 %@%’ fegg, %Pe‘ieléf?f%sl‘a@%ng& Riethos 508 @f%?iucmg at
leﬁpg mtéheotogﬁ gﬂfdﬁﬁl.':asqdfva 65 'cgﬁcfeéllsﬁg fRL& (';Bo?'f?gn B¥the vapor at

AST Ot hod D530 i nventio provi des a
25rf€t deidD. 061 MiPadaci ﬁmgnmgdh@ dlﬂaldp poxiuct, whewipthiesinig: product has, per

t t
erfinat orde Ppcigh of %a%té) 2l o pahfilies B o Bish § G ah OCtane
nubeRbf RS, & lnsa&t 0.061 4aes o NGO HET a0 ﬁQxHﬁg at I‘é@ﬁbej Sams of

the crude feed has a residue content of at |east 0.2
argatigs pof gragseiivieOp es dgjemmned by FRiNEstHodi$8/%s antbatenest Ol$ grams

by . ASTM thod roduct is a liquid

Oflrr%/%]( Wr%si/% géTM%ihqggg%Ognd the crude product
has, TIREhv &G BMaRb pFéHEs PEEMUE b p ﬁfduélﬁg‘%tcrLQiegQédLﬂ:ﬁ %B’ﬁw.prlsmg
of naphtha, the naphtha having at |east 0.001 grans of

con@ntmg/@ biuge feadgvith ohrdiogen searcegn 4ha I@rssqna@ pf #rainorganic salt catalyst

to gfod &) ]E;rc])t pg{)gl%/clt '%}ngcg/hdtgg % CD6(¥ Bd%% V&I? g?s];tg tlgef crugie feed has a
redi@sd Ebant 35 atdedse0 T drgels bf’re@lﬂﬁ%éﬁgrhmd)f Bl feed] BE determined by

i nvention al so provides a method of producing a crude
ApFMdethod E93HY i tgq: piggde product is 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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contacting a crude feed wth a hydrogen source in the
presence of an inorganic salt catalyst to produce a

W ea0alo63ndduct that includes the crude productPCTHIg2004/042136
the crude feed has a residue content of at least 0.2

d@;éﬁﬂﬁe@f)MW%tﬁ’&f DETANPlead 'OUSA ér@tﬁg of &%tlﬂiﬁ& %ﬁ‘a’f‘ﬁgst 0.05
by ASTM Met hod D5307, thé crude product is a

gmnstqf residite, 25d0e@nzne oy ASTMWEethasHa530e cr ud e p r od uct

h d t .| t 0.001
o B BT o, Brolees B! af el boagpingde Somprising
COHAUTR |a%$ud2£ﬁee<ﬂﬁz@tmaq{yd€ﬂg%ﬁ§burc@ﬁl @8 tpedsehdeast aﬁ){ndrg?‘mc salt catalyst
e

Met hod 368/90; at | east 001 grans of VGO, and
togmoitres fatal prodyet tbatan@}uéﬁsﬁh@ ¢rude presiuct syherein theamdsffeed has a

\Y det P Vet hod 368/ 90. and no. .
refige o gttt s Mpd bmiss Vi her BEke By oS fobfutPiBtprmined by
ABSROWAHIWED 5 307 el 2l AIro Qud? 0¥ 1§88 ndlx#ifed A0S °0fand 0. 101 MPa, and

produci ng a crude product, conprising: contacting

the cgifie Hredist iRs ReerRgidr st rsedice et ﬂqastt (heo lpgré@é é éleeqsl and the
dlg%é;hgé){ltq It 6. 3Sg?% ] qutr n%’?ié oé]e? g? \?\ﬁgleggh e?elnglﬁ)lbeg%y% Method

udes e cru

36:8/9101%1%5150 601 grqmls @f WiG(D Lﬁhﬁ tlad V& R4S a’ﬂﬂ&lisﬂ) 1 QdarRs, aromatics per
t he cr %e ed has a residue content of at least 0.2

&4 %mléﬂ?ﬂel?y BrMsihed 368199 andaianosh §.0d eramnpfussidue, as
dé%é&n{‘@'d\q, MeshReRARAMmsAAd the crude feed has a

nonocyclic ring aromatl cs content of at mpst 0.1 grans
of nBhoiyehtion alsngroaidesatiet®dudiprghingef cradesie dh@eebmprising:

and .contro |tj ﬁﬁ%lg/ ting condjtions such that duri n%{
CQUERCHRgG giC ﬁfgig Wit grqselz SIS 1F PISFEICS O AP Hinsgapgsalt catalyst
toHr&addela tSﬁ[‘ﬁ%ﬁ&&%ﬁ i Au&é tﬁ&)fﬁ@gﬁ%%'d&%]'gygl%lﬂlg 8;'1%a :i]gg(gd’uct isa

per gran10 crude as deter ne mass
lignd nuxiote ati2at°Ctand Oc]r(lld‘de;rthdcuuﬂe lfizel has Emdfmxmecdontbnf oy least 0.2

SRR DLyt e PP e R 122 a8 R BFRTER DY S Y e B D07, and the

rWEFeRH Rad®HREYGICIE rink REbrALR!
) determ %ed by @A)ngMn t hod DGQ?%%&&T(%%@}T%\%%E %gﬁﬁs (I)fmonocychc

Ting Yvindtes Iaer@am oficofle feeddarsi cwgltrallmguutataptm)gicmtd;tlons such that

A T T T
arld®. ﬂ)lpM‘P‘dléﬁeﬁfoﬂnE&)%)&l grﬂh%mﬁfdetﬁ@i at BGEHHERSd Byhﬁla§sr biifce, and

product, wherein the crude product is a liquid mxture
sugh tips thecradrprodud hasmonesyslie ringerdmaits h:asteat ofed ladste5 % greater

th%? géjeo%%) e}chlilc%fng gtlc%cR%%nﬁﬁg%%wﬁ@?eﬂogh En?%np(g ic ring

arbietir dodeent Bed dh&ﬁmﬁhﬂd el fITM MaRbEDE73@XPr essed in
grans of ol efins per gramof crude feed; and

cont Tl inyerioncioaueYides awatiof iof pepdyginl atamade nraductraodwrising:

co@‘é]aggﬁ'g% Hﬁi]% f%!ans tlgéh Erogé)r{]é %ﬁ] elggdrleﬁt el e%%g%taf %%?%%# salt catalyst

to leﬁ;éd’lume @aoiabplodii the intedss mhd’kﬁdd@yro&ﬁéTMNNa%ﬁﬂﬁe crude product is a
0. The inventian also provides a nethod

11%‘# ’81‘1}6th5 dae Oﬁpéé\é%q theaHpe fos has a E%mugéﬁmﬁ@t of at least 0.2
grénh¥ Igﬁ%e%gglﬁ PW é‘gﬂ e quﬁf] a? ﬁ&éﬁﬁgé@b§ %%{[M f)?e%] ]ag &%7 and the

an uce

crideafeed had anddsfinsh@ntant) @&pmssa:dun:granvm&&ﬂhstﬂéﬁ g@hﬂ@iﬁ:rude feed;
at 25 0C and 0. 101 MPra,

roducli} is a Iln%wd i xtur

ﬁ@n‘E? N digrons suchithatdhe-erudepiodaet has an gleéins content of
at least 5% greater than the olefins content of the crude feed, wherein olefin content is as
determined by ASTM Method D6730.




10

15

20

25

30

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

w0 ndosmed3pdn of an emtted gas in a tenperatur ePCEHO§H04/042136
bet ween 50 0C and 500 0C, as determ ned by Tenpora

of Products 0] i contacting. .
Condts i RS et AaTkiot brARRH! CLOCRRANO G king
corfi&diing Rlcru®REE SO A HydrdpeaBBuroé i s ipedsendearf agiddrafic salt catalyst
crude product, of at nost 30%of the residue content

to pypdudea tofelimeodpeiediat inpladesithe prade prRduglomberan fhe cude product is a
t
llq%ﬁ g SathSkln’gi @% G(M ngtgg?ﬁ%z gee;[i:}ﬁaarh{épaeﬁgdﬁg cAMtSR of at least

0. Z@éfﬁﬁ bSieBidue 9Qﬂgraﬁltdf Reude fesd,)dad fhednonghitib sﬂt b@tdhystmhlblts an
source in the presence of, an ino aﬁgm c salt catal .
emittpdgas inflestien pamemitied gavin a tRwpeiahEe tangs beteeer Sld and 500 °C,

o QS GO DR B8 VPR RN AP B i o

cortiidig Rticiofhatthe lceatetprédut ascnmesidfie cmﬁerduecgn@secgmfgmmfa of residue
crude feed, the inorgani %/S%H1 cat yst CO i se ?t

pen a0l CIKciPEIGhIRE & ekt ¢ Fosugiy Sopisty 54 g feed,

wheld re&%ﬁ@kéfrﬁ&nﬁé( B Bl 5niddH m@@@@h&ﬁfocﬂ médgction of an
emtte as In a tenperature range, as determ ned by
Tenithe ﬂiveﬁdmﬂ ylsa) pro@fdeﬁ’amhnlmctdsof(p‘f@cﬂ)c;ngmaméc prodiet, comprlsmg
emtted S, | Ctl nte erature ran bet

cor(t%tmg & @ﬁcg alﬁy rqﬂ:en urcg gLthe prese (fe q 1{1%§amc salt catalyst

to prB@hAA Yol gﬁ{(ﬁ‘:’c B3 1h§luéék‘1hé Bluda pt&dfact dMRRNRIHE RuRiprbditt is a

nor gani c t catalyst; and controlling contacti ng
liqaid mafixture a2 st ind h 491 MPe, tiamd@lepfmhlmta rhsiduecanéat giat least 0.2

content, expresse of res
eGSR B P sr&lﬁﬁﬁeg?“%aa}ms%a%@af i oA gt o
inoRdanid Bl WiR, LiRBe iRl $hlt &gk ex1EBIE &Némited@8s inflection of
eterm ned by ASTM Mef hod D530 The invention al so
an pmiftaddsas ima tamesaiursirapges am@ﬁtﬁgnaecbbwémp@r@béa@lysw of Products

i
(e SBBeSie B EEh eB S SRt Dy gpEDsc
terﬁpérﬁﬁ&caﬁaeleastt@te@ftt[ytwwﬁérgaﬁia&ndtmhwaﬁi (bhe DS(IJ’(éﬁlperature of
product, wherein the crude product is a liquid mxtu

theginorpanig Gals aetalysts end samdrollingcontagting P‘éféjdtl‘l’i’ifss“ﬁh thetthg &éude

progl(lflm erS];}Ea gg%dl?et odrt e?fteerxﬁ%'e%s i @?%% %il?ﬁ%}ge %%Bg? @mgggroduct, of

at tB& 3000 608 iresidirl donteat af tis trudx fieddl tvhein ridtie echtg@ds as
inflection of an emitted gas in a tenperature range

de‘@@ﬂ%@@h}’?@ﬂél\éﬁ@@@@@t as deternined by Tenporal
An a ¥1§ tu‘?veﬁflﬁl? Eﬂ%g PPJV?de(s E’%@thoc?&dq{eﬁl%%é B&db g?ocﬁlﬁtu @8mprising:

suc a volume o e crude product
comaadig@eﬁuds featl m&)aes]hycﬁegegrseaﬂce lin tHegmeschee wfcdnuwgalﬁlc Bhle catalyst

crude feed en.the v asur.ed .a
AT IR TR WIS
11qurdOd: &‘ﬁ*:g gt %5 & Eﬁjcgo RO PNHLL theCPMTR fb&d A'a I‘éﬁﬁﬁ@&;ﬂté}ﬁ ofat least 0.2

ed wit hydrogén source in the presence of

graams mfrremgmpa:r g:ahtof camiatfgeslt agt dﬁtqmmmm ASTMt Meﬂmdm,ﬁ@ﬂ and the
t hat, i cIu E}Ecrue t glnthe crude "

inquBat L B St i o i 2 s o ety U5 Eh i temperture

raﬁ&@%eﬁﬁé&ﬁ%of%eﬁldrm g, Eﬁéétéi‘rkﬁn&plﬂ} e&hp&thl Ahalkyﬁasfmdacts (TAP);

ranms of resid per gram of cru efeed and
and pordgeing theserite pmiad:t)sgch thehi bolumead tmmd@moduct produced 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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gas inflection of an emtted gas in a tenperature

range between 50 0C and 500 0C, as determ ned by
waempos@hs Anal ysi s of Products (TAP); and contPCI/UB20g4/042136

contacting conditions such that during the contacting

at egl’?cﬁlr Sdudc &hfe PRIduct ising:
cong}e?%{sngg?%mg%l%oggegﬁgd . 1031}%I\/Pa g%t%a f or?rg% ]bwéf c%rrrqg}ﬁmg

corffctitigudeudecfeed with adsidesgen sedchin e pseshizdeanfee indtgenic salt catalyst
i nvention_al so provide

t hod of duci de .
to prpeRRSCA Ok BRgHP SRGnCIudsR (hE TG PEpOip, HBCFRL (1 fryds nyoduct is o
1iqﬁx%igglg§‘atf§ugagléﬂ 14 IMErPR! §iE SRR f84d 188 alrBQAGAHnfens 8F !ﬁt least 0.2

cata uce a total product that includes t

gragdsudeesidirdies granmb£eraie fael pandrtbelmopganihuseadt datalyst pxlgbitoian emitted
m xture at 25.0C and 0.101 MPa, th rude_f ged in

s 1t %8 SR S5 RO BB TP ATETbT0 §GePat pares

detglglgiﬁg@ﬁ% t"rel&&psraﬁ B8 d1ysRF PHIRCISTPADRHNA coAlrbI1iALahNSIng

at transitrron in a tenperature range between
corRiflorBGuenthab@@i@Che agntaeingratimost0.Bgrafing ¢idrysiedagions that are not

corf AL 5 COTELTY S S e B b8 b S Bferminea vy
mak'Bdlatd@e crude product has a residue content,

expressed in grams of residue per gram of crude .
pr odbe invepfiomalserpemvid®s wnafthadhel predyciiga emde eradugk cemprising:

cryde fee erein residue con t S t. '
coff G ri A LBt el FiGEH FElpriado ARG RAE ot catat
to ﬁ%ﬁﬁ‘é@a wial pfesideiaginaluaed e cide gusduct, didpsin Siengude product is a
contacting a crude feed with adéé\/drogen source in the
£

h
ligpidgsistise 2035 %nand o ghlFe, theicrudedeed having presidyg gertent of at least
tal ' . ' i
o

trafsifiéd inVPRmpehure rathe bearestn200i°6gnd 508 SCaredatentingt byof
at least 0,2 grans of residue eralgro of .crude feed

diffaventiah scanpegalorane (OSCa; #1aya QIR ARG GOpIPYing

h | i . Vb di | sed in
co%tﬁ%gn(% c%tnﬁ'fgolhg &5t thilGnd g{ﬁ?g pgo;aﬂ%ts !a\fégﬁ'ueoéon?ént,l et’?(ﬁﬁfs d

norgani c s the inorganic sa
graiid & resitluepergrire mp erudt praiuch ofiatrmog 8 0%+ afith868iddE cantgnt of the

500 0C, and controlling contact.ing c 1]
criifdeets MBS P SERIER P A5 SR ASO dfenod D537
exp [}%%%ﬁ%n#ign gfsﬁg'?oﬁéesraefﬁétﬁb'@oﬂﬁﬁdﬂ&ﬁ@h efude pestiict, comprising:
uct, of at st f the

pro 30% of the Tesidue content of |
contactitez £ @ade fastieviti ahydregaseuren drtpressnesofi isprganiggalt catalyst

NPT SR I
licdo i BGide 292 8o € LiE6. 10 e 8P Mt rad ke BAGRG & BdkidiR cofitehh6f at least

resence of an inorganic salt catalyst to Eroduce a.
0.2 gtasds of resitinetper Bem phahdaifesdtand the ngdegapicoali cetalyphlasappic

the crude product..is aliqujd.mnmXxtur I 25 .
cobi 8 e b Y Sl B gt o
thé £R83an: A1tQEANEL Afa foppeAULe RO rafaFoaf 360 WCand $ENC;tahe

I norgani c salt” catal yst conprises alkali metal salts,
contreliiog noutectingzeondisions sychithe the wafle pindpel hag airesidyescogient,

| kal,i. t al . t i .
o Tl SRS O b s
cohfdht 6f 188 cide Fddalvhersit Rkidhavoment danaedaderninetbyp&8 TH Mathod

|l east 11 to an alkali netal having an atomc
D5307.

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

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

to produce a total product that includes the crude product, wherein the crude product is a
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nunber greater than 11 is in a range fromO0.1 to 10;
and controlling contacting conditions such that the
weewdesgndduct has a residue content of at nosPCB0S3%004/042136
t he residue content of the crude feed, wherein residue
llqlﬁ%SRﬁre a§2f"8C ded 67101 Resh, e MMsE@BMe%ﬁQ Zontglli‘t%f at least 0.2
nventi on provi des & met hod of producing a crude
grqtrnmtutesldu@pmgram off grude dextdatitei ingrganic seltl eatdlyeticomiprisessalkali metal

dro en source re of a nor nic
sall, ROE 2k g0 BB e AT D rRAe D aiaPer o et bthe
alifBiGfe C}QI@%a@e &?%b%@nﬁﬁﬂér%ﬁat Bﬁstqtl ﬁrﬁﬁeﬁtlea@’e &e%t@iﬂﬁ: @fio of an

resi due per gram of crude the inorganic salt
alkazhtraéty]shavmgmlratsmm ravnitzelr iof meltcmt 1% & asalkolhmetal hawing an atomlc

ast one_of the. al kali al kal,i
g PG a4 5 ek e APt 46 D telg sufblifh kot iRisdpditions
sulf that thk ARk p}éducﬁﬁéjs Plesid@8eéntOdf at MBIS VAT Bie @ési@lt content of
al kal'i netal having an atom c nunber of at |east 11 to

thaerudé kestli whestial residue mt%m lmsoiﬁ%mmﬁéﬁé’rA%TMdMéihOdMW

11 i.§ i.n range fro r od
por isribsR PR aRE artis kP REoRigREE s Bl 68 Hhnrising
cohﬁ@ﬁﬁg 2ciae fdedRvif a hi@o¥aPeirdtin 2 ﬁ@seﬁﬁﬁoﬂaﬁﬁh@rg‘dﬁﬁ: salt catalyst
nd formng the crude product, wherein the crude

to pm@e@ ¢ tialpreduchsilyyen éléﬁ’ﬂféﬁft fegel hag 2 rrsidue soutepfofiah deast 0.2
of
efifobf HSBE P Shit 184 0 e HAE ARSI fised Rl meta

salt§) WiHlekéih BOleast 0A¢ 3L thicAlkall rﬁéthlldﬁlti tea alkdhhnétahlyﬁiw)géﬂ and the
source in the presence of an ingrganic salt cataly

alleadi peigly e an elomae npRBeREE! leptidr e %tﬂ%aSE?I&F‘oeé"lFlé?e‘@tlﬂ gEan
{
all@al arrﬁng‘ﬂg A rrfggﬂle %ee dp?ﬁl%lﬁseer io% gt?lg%sg ilg t(%'éalf Qiﬁglgtng'iag 215915@ all @fomic
num]jm piears tiahKalis imetaage Saht &1 towvh@rpeoducatg dtéeest a porionfof the
the alkali nmetal salts is an al kali tal hyd :
tofahBIOgIAS 2 Vi#ReTa PRNATAYEE &hl eafttamoeﬂ%ﬂ?érﬁ? vegor i 54 g‘ié‘?‘? Bdor
I
Mbdk s T0irihg UEShaABAR Rk, Sull piaudl iRl i ontent of at
mos3ats dfahe regidan camtamuc(ft}mcrbée fegdeat er than 11 is in a
ran fromQ0.1 to 1Q; producin | .east a, por
t he oty op dlseirantel 4 25tpd S pRurEE Ag e Tredid by Riprisine:
o@o E:f%l%g cRide 04 WﬁPQ hy@bedPsRifocAl thdprebhcd/bRan AdFanic salt catalyst

g the crude product, wherein the crude product
tolpasiuae awalmredm,nvmbmcﬁhe auderbest hg9gaastdueisenicntoichdeast 0.2

cont nt, of the The |nvent rov
L oo PO B R o (R B GE R e e SRRl metal
saftORY1ReLih AP1east OhY Gﬁt}fe%@wm&tm Al Hnoge); Ml BRiride, idtethe alkali
presence of an inorganic salt catalyst to produce a
mttalsziiavqaamdomlc nuraberiofet lfpa@sl 1t ol & depgonsraferyic ratigeé e pliali
m@ta]ilbafr ude ﬁ{nﬁgcu thnﬁlbld% ? %t laasﬁ 19 tcgn W 51&451? m%‘al %g 18%: taﬁ gg)ml? number

as a reéesidue con

grb@astha® 1 Payia REafde FQSI0AUR 10¢prodiuein af leﬁitlaqfarﬁ(ﬁedf the tteal
I norgani c sal t catalyst conprlses one or nore

praguchias 8 §pRos; capdensing stdeast apPREIoNHd thearappr #ekdalC %Uéi Q §01 MPa; and
t 0
B S P Do SNBSS0

oftB¢ AlsRlubav@edvfaiosude fugdber of at |east 11; and
control | i&g contacting conditiagns such that the crude
pr odlke inwention alseqrevidocameting obproducing gicruagtsoprfudiyfomprising:

coﬁn?a%itigé'g R e w Rt a'hp&ro%éllr' deréefdne presence of an inorganic salt catalyst

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

liquid mixture at 25 °C and 0.101 MPa, the crude feed has a residue content of at least 0.2
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wherein residue content is as determ ned by ASTM

Met hod D5307. The invention also provides a nethod of
w@e@dneidngy a crude product, conprising: contacPCTHySH04/042136

crude feed with a hydrogen source in the presence of

t I

s pPRHERE G lor AR 4 el neAli b RonrREL Gk or more
allpliadetal salts, oelolr grorel amtakﬁedem}ahetﬁBsm amiix@urdOthetebf wherein one

the crude feed has a residue_content of at E%ast
of theatkalomefab saligdeapelkalypstal Grrbenaigevicaely the 4ka g an
at%ﬂg%u%%@@' s ledSP TP ahE €50 En? Eorlf®tfn %loh@iltlbn{ﬁfcﬁlthat the crude

ydr oxIl one or nore a I ne-ea th nmet a :

product lifsesretides eaftentwiiat miost 3(]“)/53 ofifhke aésidusetoatest diathe coxde feed

t nb f at | t
Wb SN G gt SrioTaeER oY st GBI B aduct has
a 1 efl ke ﬁgﬁtafseﬁ)r&fld%ta HBEbd %@p@o@ﬁcﬁlgﬁ chRRIARICt, comprising:

cont ent O wherei n resi due cont ent ()
coatctiie 2civida é@bdb;yltlﬁ@mlrmrhsmdr@aa@l?e prfhmcc of/@nmprgan %b catalyst

provi des nmet ho f prod a cru r odyct .
to pEyeS g.tqﬁglpre@ﬁt ﬂe?rfwﬁldg ﬂw el ef%&ﬂﬁ@f‘a?%ﬂ%ﬂmdm 152
liRHS8uiet bHeC Rh&Sa0E e, 1R crhdPfcd@nhea fRidue @&ﬁt@hﬁ’o‘ﬂa‘c least 0.2

o produce a total product that includes the crude

grpmediesiduaher gam oflemderferth tlparmdxtgemqselt aatalquompﬁsszs QiRee0r more

nd.0.101 MPa S a.res
oISt sonicS Bk’ 0 Y Tine <Unt pLaane Be ol o
witrsif@hd SR8 miehi®s haRehfl atintic Hehibef ot AllsSt 116 @R borBRSliNd€ontacting
or nore alkali netal hydrides, one or nore

coaflitigns suehdbatithe @raﬂ@ Broduet Iyes peesidus qoptenbefat mags 3\eafdhqresidue
co Ee%t aﬁtg;algll*uﬁife o WhQI%ln resi ?Ec?ﬂper& 15‘ e%rrrﬁﬁe %JAS?@# Method

I'ng con I'ng "condi tions su

‘D431g. crude product has a reS| due content expressed in

grans of residue per. _gram of crude product of ~at nost
309 Be inventioa sisepsovden amethed of produsinga crudsprodysbcomprising:

co.?ﬁaé{u?% gt %tfgeratwfthc' a ﬁ?dr‘iig%f §Jﬁ£&eﬂ tﬁé’ %{%%Me %%%@ﬁ%ﬁ: kit catalyst

I'on al'so pro pro

to pystiueg & fotgsrodwu tipit inwiluwigs teartdcprodect avhertitehé emde piddact is a
one or nore _hydrocarbons in th 8 ence
o feedp

O RGHATEG GAI G 8D A ML BB G Feed P iyt CaFiSBH at loast 02
grl‘«:aﬁg gf ﬁe@‘f de Be %{ﬂigﬁﬁ%rdd% fBed, mﬁg{gaﬁf@ shlt thtagns dﬁ%r?sreéjgﬁe or more

ue content of east
alka&smétahhjahrdeg,rmmooinome uildtelifceexith saits drhmxtumrtbanof; agdiivherein

(hg e e P e Lot i A RSB RO KO Goapipe
cozrﬁ% ggsu z;hﬁ%émwgﬁ)dﬁ& HES AR @le ARRIY, SkBreedh %{;Qﬂ%t S residue

produci ng hydrogen gas. The invention al so
qu rgcam désrude prkiheidodt moso 0 afgharesidud eogemai¢hs crude feed,

rising ont act a firs f Lth an
Wh‘ﬁ gHife “soé‘I%elnt bsaﬁséli &g’i"‘n}eﬁ b?’tés’@}dgggwegf)géwzt eamto
genefid igvéntasldtgrewdes 4 Retdaor %fcfd@.@ﬁfg Ql?ﬂﬂigbﬁ (225 compnsmg
hydr ogen, wherein the first crude f as a resid

commtmga cofdedeed wils png@ormgrediygraskrhoas inthe pp@pn@rcefmnomorgamc salt

r det.erm n d u5| ASTM Net
cothi o R R BT hp O ool e A MR R o 6. the
crflle k€ ﬁaQ@ﬁesid‘ﬁE lc8@EMQT 20fcagtin. 2 %a&ﬂs&ﬁ r€idue per gram of crude feed,
tenperature range between 50 0C and 500, 0C,
and the inorganic salt cafalyst exhibits an emitted gas inflection of an emitted gas in a
temperature range between 50 °C and 500 °C, as determined by Temporal Analysis of

Products (TAP); and producing hydrogen gas.
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as determ ned by Tenporal Analysis of Products (TAP);
contacting a second crude feed with a second cat al yst
WO poosloes3ps esence of at | east a portion of the PENESBNEM2136
gas streamto produce a total product that includes
t he - (A=Y &den ' T o
|1 Qg RGP 8 broy RS T BLEIPE BE pridhof ppmprising
corttastinact firscrade fiet! ivathsansinoiganiasalt oatelyst inrte prepamop of steas to

f th d d h by | % i
et o S RO 205, Bl 2B AGU el A B e
ha€f HRIuE %Sﬁe%tTJf%t | AV bRt rS6siAieer §Rsn Bf fRt Bode Bded, as

generating a gas stream conprising: contacting a

deterrnisied figieg ASTNA MethochDp 3¥hiand Helinongamiglsgls cathlyst gxdibits an

resence, of. stea rein the crude fee as ° o
el gra e tipR A dbpoied cin 4 st e g HeliRate Guand s00 oc,
as 85tamiala 6y TR pbRe AnaBsis e PRIGILREUARY; dBbMiMeL badnd 3Rl feed

and generating a gas stream the gas stream conprisin

! g
witlnedveoghcatalaistiio themyessueaiel at deagt petbien ofithsgeaerated ggs stream to

erein a | ar, rati o of the,car [ .
prodiep ot ias v et B e R0RRE RO FER G bfRuct s
ligRIdQNix@es a2 sTet bed0qh1 Mg ued bentel kg ctartatiag deiditions such that

conprising: conditioning an inorganic salt catalyst;
one orats prapersies eiidle crude @raduehchangg by aiglerst 4 8% ielative tq the

resence of Lt ' jcisalt catalyst to

e GRECEE o sk Srop P o AR AR e P T e

pr oduetinventien eiso pidiedesrautehed ofigtaieratifga dab gtuéath, oxiprisiag:

at 25 0C and 0Q.101 MPa, the crude feed havi ng g .
coptaating pcrugm feer ikl angiporganigsalp catalystingdhepresust gf stega, wherein

; _ : .
S Rk SRR R Lop RSO Lt kA8 0 gyt e
fecdpnd GtbrmitadbeASETN Metlgrdai8d7 pindr gepicitieg pers siream, dlie gas stream
5 .

cofp i e s o e Lo B e Gt i of
nGEEHTBAkBY (AR VB 1RURRI0Z: e, 3. nvent i on al 5o

provi des a crude conposition, conprising hydrocarbons

t hatTHeawreensiohalsbipnayidesragecttipd of plodudiog a lbpidgweed@Oc@Eprising:

BB Sy ho e BT GBAGES e

' h&eBasBinbBnicQan caalyaf fol fismrk adbtalPidtiuct that
thélﬁfz%&gngﬁe}{%ZcP &I’}l ngg&gly %%M I%/EF hog@ DG%O. Tr?e iaggfgnltni: ona

incthdes the awildemdact mhdesicibmeosletpreduchisa liayid pexturpraddd 6 and

ition:, at | t 0.0Q1 f.h b i £ h
B 2 B s R AT A
gr:gﬁ%ott]‘ @fudg £ alMPont1ir cedtitachn® Odnditi H¥Bued thay the eedlelp@oduct has a

Wi a

oi ling rangedistribution between 204 0C and
reSO¢ @Otent, xplPsedipgrang of regidue wer @oam gf givle groduct, of at most 30%

o B SRR RSNE o QBBLA AR e feen,
AOra®e®bd mgdoecar bons with a boiling range

di stribution between 400 OC and 538 0C (1, Q00 OF) at
0. 1CHhenPeentiondlsprnspdres a HEAnGRIMRRSHIMe AANPHRS hydracagbons that

boi |, i range. itk i ' 0 0 }156Pa, th
hapg bRy BhEE P S i LR RV OBCEFATER O, the
hyldfctaibdng tbinpasihg isoRrratfipeunaf f-paradiinsavith sieight datioar the iso-
det erm ned by ASTM Met hod )
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

13



10

15

20

25

30

D6730. The invention also provides a crude conposition

havi ng, per gram of conposition: at |east 0.001 grans
woRoosapdsvha, the napht ha having an oct ane nunbRCT/U82084/042136

| east 70, and the naphtha having at nost 0.15 grans of
dis@iftiol HeRlenP0aPCofndBAPRTENR 0,103 MRS QF BafterodlyerAa N

Met hod D6730; at |east 0.001 grans ‘of kerosene, the
hyﬂl@p@bemﬁewﬁha|bﬂg}nmtramgmbstnbutzorgb@wsero$O(h%mt 4005°Gatr0.101 MPa,

r.am rosene,, as det ASTM 6,. and the o
ond AR R 0T ARG SRy Mol e oTted ek ARriigR B gteet 400 °C
an@5380S{(1,080°10 Gt 0491 dEPL 1l Mesrely thABTMVERILBATHHERBRR a boiling

and at nost 05 grams of residue, as determ ned by
rangsTiatiktiea (PE RO 20AKE sommseiisnpasniins gnduinaeaffias with@eveight
ratOERE b AP RAY |1l nREL RO R P TROR! A i RSN Mecthod
DeAB25 C and 0. 101 MPa, the non-condensabl e hydrocarbon

gas having at nost Q.3 grans of hydrocar bons with a

car B8 ineatien ake pravidese csucteaomwsxt}@)l apEge, RAT hate L composition:
ot S SRR ARE B SorES B0 RFne B ob B hudiod i o070, ana

thd @htha}ﬁvlngtat h®3s0. lﬁ)gﬂﬁis odatins @ler glaﬁﬂ(sﬁf@hthbhz&; determmed by
ker osene having a freezing point at a_tenper ature

ASIM pethod De@3 ¢t legst e lesramns efikerpsaasihe hetosene Bzyg@t least 0.2
grat?ﬁ‘sdofta!?&nﬁt‘?ésgn%?gﬁaam ol#éﬁl ek, As%@éhnﬂreg b?’éﬁ'?\#?d‘j 1&? %I&e

aromati cs per er osene
ketdstredahvidiglBficezamppcant atras¢mpertbreyoicateost -30€%¢], dsidetemsined by

AR ielhat o dcidad cbrpnl 63 BAmSEIHGS PucigraRG ASTM
M gg[pggg(gr; on: at nost 0.05 grans of resi due as

eterm ned by ASTM Met hod D5307; at |east 0.001 grams
of Mjdimcatiboakso pidvides alypide qmgapoaim'ga hdviegr pdvgranoef odmposition:

t 204 400 OF 0. 101
ot GpstTET beraR o GYAPEBRE ks hg BO e D C i o1 MPa,
théjﬁoilté’dnﬁblﬁdaglé 1'?@ BRI 2A¢ LA @RdNSA0 Prasls P h @rlac%@ns with a

at | east grans of hydrocarbons with a
caban gembss&omdumlwlb@ﬂa)eepr Sen qf@oamnd@@aweha@rogar or1 gas; at

70 RS v e B A Rl WA b et s at teast

8denb; tih@ﬂe ke hati \pre"e@i e aby thesepdthRT -
Od()l ggﬁgs Qﬁerﬁg T %Il stri but |gon betn\%eﬁgn ZanOC an(;I[ 204 at most

306@ @%dqﬁmrg@edolme EM N@vhqddDwﬁnﬂmhuhe deipsere hsyisat dgnat 0.2

oL R0t SEAISH G BPRR MASBMRLP BU8 oda

md¥ay 08 Gran @ﬂf@ﬁﬁu@l Qy abtenbme@l By AISTAI Me&hsd DO3@t. as
determ ned by ASTM Met hod D6730. The | nvention al so
pr ovibgduveatien alse PSS ARdsEomPRsItiag, hayine, geagkrerof composition:

SRS Tl SR AR A S R0 s

gragﬁmml}ﬂfooarbﬂnx tithea edility chge distribugion bait thest @04 °Gq#D0 1) at
8 0C (1

nge distribution between 20 0C and 5
)1\% Pyt drasteh- B heggms pt Aﬁw%@%\wﬂméegmgmget%nbuﬁon between
zotﬂvéfaﬁ&‘ 3o62p mwﬁ\gp%ggleamrooq esf@ H6EEEERWth a boiling
m Xt ure: east rans ararti ns,
range dlstnbutlon between 300 °C and 400 °C at 0. 101 MPa; at least O 001 grams of
hydrocarbons with a boiling range distribution between 400 °C and 538 °C (1,000 °F) at
0.101 MPa; and wherein the hydrocarbons in a boiling range distribution between 20 °C

and 204 °C comprise olefins having terminal double bonds and olefins having internal
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determ ned by ASTM Met hod D6730; at |east 0.001 grans
of olefins, as determ ned by ASTM Met hod D6730, and

wo b@s0bahi ns have at | east 0.001 granms of ter nPEEIUS2004/042136
ol efins per gramof ol efins, as determ ned by ASTM

do%% 96}918 RAASOmoblr ratRASH 0185 GhvEpasEnindl doapRbdads ®toletins having

east 0.001 grans of kerosene, the kerosene having at

intdredstoubledogdmofatdéast dnastdetesmprad hyrAbd MiMrwodAHSD- as
det i ned. by ASTM Met hod .D5186: .at | Q
et S ned, b ASTU AR 120 4 55, B QS BBposicn:

at RHQ MRS BOF red R £f detir@sRid byasS Theteetiiod €X530Y; dud at least 0.001
Met hod 368/ 90; and at |east 0.001 grans of vacuum gas
g

granis| of @VEByre vAbydromrhensi the have p bading gangeshisiriputign between 20 °C

w5 R, LA S ST SPGB Mo

miLRFPOR! pdr@harh Y hiidtoc¥Bon SiietRe0ht leasDOSIl tgrams ofgfarafifias, as
0. 05 grams of residue, as deternined by @%M Met.hod . db
detpBaDP] b STAAMethod DO T3} atieag - ¢l Arers PhBIFEN i Heigrmined by

L . | !

A 13 DB, 9p el bl A T et 00 g Of it AEhos per

orath bholafikgiab Hawgrmhiasg by AISTM Mbiho D6 THY, weleast 2000 10eLamm df naphtha;
300 0OC at 0.101 MPa; at_ |east 0.001

{ f )
at g O s oG rpseaC uBE KPREETARTBE A Bor (L VR e atios per
39 i ' ; ms of diese
graélg gtﬁgegg%ﬁl‘%y%%te%é@d bgr Ai@ﬁl\/['\ﬁ@‘eholamﬁ 18%; dreast 008008k f diesel,

rocarbons "w a boil'ing range _
theMisdel hindhg arlelns D\degamé 00 2R atingpd 3Bard Of (s €08 dRgrmaned by IP

0.101 MPa, as determ ned by ASTM Meth 87; .
Mol B3O ired iy bt QMR B TAE B PPV P nfley GO having at
| §5 /P A pdT B 309 CRL ;miRed b TR MePhod 368/90.
168%]5/(2’? gg%#{)%%oﬁ%%ﬁ?g boig?‘iéng ’ra gﬁgt_gmcliliﬁs_t rlgbut i on0 of at |
N s tTh2QdvedGon also peaddest, @Wade gprappsition haviag pry grag of composition:

det erm ned by. ASTM Met hod .D6.730:; I
ot OB FTE, 51 TGPl 1Y AST BN IcdiRg 07 sttt .001
|90 P RELa distridutian WE bigfbst2@%°Q (400 °F) at
& éolgl&s)o- rﬁ‘géa;afﬂgb?ﬁ?ﬂ ?loamr)@gg‘?gdfh i ns of tla]tfl rmgth S1 4, ( )2

; as_ .
0. HEt NfiPj at dehsby. OXSTvm Aydroperpgus with e borinerengsdigiribytion between

ravi cr oSk ti avi . s
20@8&@%@9%{.} at §Sl%&é§.?y,&% %egstgj;%@s ngJ?lg ’rog g ch)e, gg?éso\tllth a boiling
rmg%‘ét BERbRGSH BwASTAOVEE Rark(05%0;0. Fldvit; drelas leabt @OAL grams of

anms of hydrocarbons with a boiling range o .
hydiasartiops withre befiling ranee diszbntigrbetugen 4¢9 GandS3HIC (800 °F) at

ast 001 gnra r i . id
o fyBcheBirnineig Bl R g WS S O
ha'VPr%]; a Biliheaske GisBblution afst mbst 194 PO tavdpes graint bf leydrocarbons
boi'l i ng range distribution between 300 Oé: nd 400?;1395
haxingl hatingaeage distribation o at most 304 E'r aflgast, IQ)?)H SIS gfins, as
L A BoAL 3Bt Lt d A0 paraffi
i@ AS P §/opt iicaL OFL BERR bl porefine
coMiiriRad iR Bsrarfianed whsratfins thith ahyeighioatib ofisotpavdifigs @ n-paraffins
boi | i ng range di stribution bﬁjte\/\ﬁed} -10 0C and 204 0OC
ofd mnst é,@WWMTMMa X dRber of 4 (c4), the
¢ . ' i b |fRQfposition:
e AR | 882 o i e pposion
atan®st 006 geanpobictidos Advienginedby AFRAINGEthedPH3ET;tand bt least 0.001
at npst 0.05 grans of.residue,. | ea 0.0 Q
STRIPE 06 BXI9 R8O Wwith a%sgﬁngirﬂbgelﬁé%a‘%utmn Stat Qiodf %4%@%0 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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di stribution of at nost 204 OC (400 OF) at 0.101 Mra,
at least 0.001 granms of hydrocarbons with a boiling
WO a00g@6addst ri buti on between 204 0C and 300 0C eCT/0S004/042136
MPa, at |east 0.001 grans of hydrocarbons with a
' Q 0
by g R S AL PR R o S =
0. 1011\/1\/[1?& as tegeiningd bp AGE M MttliaddD2 8 8% ahe tvherin ﬂl@(hy@ﬁcﬂlbdns

at 0.101 MPa; .and grans, but

haVﬂPs’e%BO H&ﬁa%e@ stputnn AT @t’s 5236 a&spy@nse gprapQgs with
a caﬂngx? n&Rb& oS (RS, (R Bavdig m@%t alolsa g%an?&fadu%adwne per

I'n some enbodi nents, the |nvent|on al so pr
grarrmﬁﬂfnqwatpoundsmth one or nore of the nethods or

05|t|ons accor%Ig % ?'\% t he |nven ion, a crude, feed

th & VARSI VISR f ctide SPRgOsIHoy ?Vé’ﬂ$ (PEF gram of commposition:
at méKt 9105! drdls oARG{E; dtNRGHE 0.00blathsbF %S/ﬂxlok:%@ons( Mth a bo1hng range

conprises conponents having a carbon nunmber above 4,

distrigrtion patanest 804 8€ 40H¥) at 0.1 eh¥iPap atdegpt P91 @Farsuehydrocarbons

with R S A e s Rt Qo TR M gt o001

gram@lo$ hidddbirbeik WEh @Woill@ rigcaistlbdibh BotReerd3 (0 hd400 °C at
e distribution between 100 0C and 200 0C at 0.101

0.104 2, andydtilpash - 0P hstransie fdrydrasartions wilktamding200 2@ distiibdtion
o 905
v PRE b S NP0 RMBRL A BB Sl B T g

gramrs @ﬁgﬁ‘e 6 mibrd dadlysonwhetinerdcA80stdas atdast @de BEmate AkdiPrhetals.
( d) has, per gram of crude feed: at |east 0.001

g r Brigmstenpndingenip. b RRNGNRISEPIBides. iy cprhietion with one or
moret{Ghd fng#ﬁtoﬁg g pcﬁha}? i3 agcc&r&’ikg Qo é}%]i?\lf\éo ﬁbn ag crluggﬁaed Qhag (2) has

grans o rocar bons havi ng~a
not bdexstreathmm mﬁheﬁyv\&snlléd) @ndar Andiondly ﬂl@tﬂiéd Qb)]&ﬁnﬂ&:ﬁas

at |east, 0.001 gra of hydr rbons_havi ng a_boiling
componapis bayiee 2icg f R 426@a e caide fsgbhdat lpastd). ig@ms of

s 85 PRI LSRR Y g oo
has: aboﬂlng Mngkvlaaﬂmbiﬂnbndieldve 480 °© aDQ 10 VRS a bbiling damealistomsgion

eI BE L EEILL9 LIRS UL Lon. hetveen 400 O g
and EbeE’COatQ)gl (Ar¥iPE; a l%lﬁné)raﬁégﬁﬁi}ﬁmu@? bOwikef) 300 9 ANE 49?< ? at 0.101

resi due per ar am of Tcru conprises nicC
MPayandzdhaiting fange distbution betvesn ﬁﬁ@f’@aﬁd 7()@1)>C<aoapm 3%; (d) has,

sul f d/.or dro arbons.
per efn ob fraB ittt 0 00} KB R RRIGArane beihG § PRLGE e
distri6Qid Pabiva00WCt 0908 MPa, 'Epfeﬁsth 001" 288 b RAF0&rbons having a
conposi tions according to the invention, the hydrogen

boiliggrangedishitbutipn peiwsegdgedisnd 26) °CenpiNt 3P ayol least 0101 grams

o ARk BRTREL 8 A LSS AR, oo 010

MPa} 218¢:800.001 SlanBUTHHHREDYAL Riving2NBdifihg tdnke 'Z!I'is)ﬁtiwtﬁ)‘ﬁ between
thereof. In some enmbodi nents, the invention al so

300 96 el 409°C 3t KU P o leastH0Wngrams ofbydropdrberschaving a

voitf{E 5 Rl SPRBRNIseh A3 GRET B PG ol ab T Rpepliihet € o

has fma:t ansz99 gishel @3F0.8 erghist b10M8-0 hgrahRWTgesdue pebainy 6f crude
rises: (a) heating.,the inorganic salt catalyst to

feed: {2} & patess Bickeloyansfivg diop, @ooigEes #iserosr(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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(b) heating the inorganic salt catalyst to a
tenperature of at |east 300 OC and cooling the

W0 p@sgesdT salt catalyst to a tenperature of aPCTDS1004/042136
500 OC. In some embodi nents, the invention al so

(a) 13%? g,e(%%?orﬂgrﬁﬁ%g??@&g%ag%g g ctnfcc?noprg%regg}g ecarbons (d)

compiBéd@ethbhg tetibasRirbses, @anixants thgrear;qeliclenirees w\Met mnarw )
or nore catalysts and controlling contacting

mixt@ehierobns : (a) such that during the contacting at

t
ort gpheSufbf R i RSbybn hodhf e, 3 cqtifha il 8 or
more@d mltitemsﬂabﬂeomom?;ﬁ)sﬂﬁnamtoﬁhﬂ@ﬂo Panantod, armretiop drat gichrbes

of crude, feed, det ermi_ned by al ance; (b). such
conditigatnzdbe SRS 7 t@ﬁ»aﬁér“al%eﬁﬁﬂé cp PﬁnSatﬁ? Ho5EaniG é?ﬁa)ﬂyst
comp%é& @%eg hg%%sr gﬁﬂ&a’fl@@a}{ﬁ& gg gﬁerﬁ %%ﬁg&cgfgat% I?éé&tg:}dos"d Bnd/or
(b) hmmg d)lnsmbpgdmwh csiyste & tomphmture oflat 1based00 §Ciand eooling the

range from 1-16100 or 5-320 notP_Gr@f cubic neters of the

morgﬁva,s%]é SHaYSIUP AdeRerath P LAt FRgsh Cthe crude feed; (e)
t oln' isBiHe RintboaBk&nts, Ql'ié"ﬁ%rﬁﬂm Ad)prbGiakd) b Qélﬁblfngt'im&ﬂ Bn&br

coke In the total product or i'n the crude feed during
moretdf¢hacmathads onepm{ogitions) e¢cotdmg ta the imvrentien,procthod that eamprises

contigg & Griacec it pr gonor D S A bR g Br B Sons:
(a) suchYER dRFing m:atoon(dakmg b!tcrﬁoét vat grdfns! ﬁaﬁast 8. 1rs<gr£m9 Rt ﬁlfostt(hﬁ

Inorganic salt catalyst is sem - 1|qU|
grams,lmhxt vost @03 gragoscdigidtacarbons (hial arg an@hcqndansabbeataﬁ u@eand 0.101
uct . has a TAN t. 90% t he ,TAN of
wpa B e erfin ik i AP S iR ety RS AcRLG) A that o
contde@h@terfierdifeds GPNiRBE 8 290-TIIC &U%twedn 250535050 c)@r
at nost 10% of the Ni/V/Fe content of the crude feed;

press{ig)is & FAnga éitont Ad-20-Mae; (§) serlichatiiastio of g Easgpulayiregan source

to the crl“?% ?egg ggh a‘h%?afr?%gls g:6r 13@%r f5 (@{ (n%})?ls 4 ggco ﬁ]&% #}ﬁe hydrogen

sourd@pdel eutie ﬁf&tﬁ‘tof Rascraddetd; gem ialiibitebke frmationyHito HMbit
at nost 70% at nost 50% or at nopst 10% of the

formpfiany fgeke sowedotel mpdleqﬁ er Er g enilsderd ctqﬂng§b% FPRACAINS} (g such
oo G BB D8 2550 95 Bl Bl i 3
gram€; atce nfosel 003 plansudhokdyadr geamofi cade prazinet) (ichucike thavtt 1bast a
portiei pihe S LMY oIy e el OLAURF e oBBABHESgaditions
@) sucﬁ ﬁ}%‘\( &l &Qde#l%dﬁ@thgég ?ﬁmpﬁ‘rﬁ&? 969 HehPT Wth crude feed G)

Ining t recovere anol wth additional crud
suchftl% ¢thetcpudeoprodaot hagla idtaldviaV/Fercodtenf efed it 98 pdt most 50%, or at

mostghofh o G SHRHPE e A0 ik eatiit PR b aq B igas o

sulfuf @&H&ﬁ%f taPmQ?(I Qt@%,]at o) 663K R o Rt R of fhe@[fﬁr content of the

properties o crude product change by at nost 90%
crude' @Ieé,t (Dvsach that He aredpeodioc basmeitmgemoomdens rocﬁ pembstel) Vg fat most

oG S0 8 o R 0o AR R 250 sl

the cfile ?lrd’cﬁfct P&a 0Aud EcHIBnt OF aChiB6 S 008 AblimodN o0 or (GE oSSR of the
th hydr ogen source i s added to the crude feed

residpe tortentof the duds f@gd,t(nbswbrﬁhﬁ@mm@la 1srpogqméuced with the crude
prodlécgg@? ﬁ%r}%%t 'thi pliel]lds REO tt' c%rﬁlp?’ls‘g’sp mg{hganvcl)ld §itt tht hethod 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;

17



10

15

20

25

30

nore of the nmethods or conpositions according to the

i nvention, contacting conditions that conprise: (a)
woreoosnep3dvhe i norganic salt catalyst with the cpemesioeea2136

at a tenperature bel ow 500 0C, wherein the inorganic

an? ﬁ!e%mgf%f)@ llé/ds 111(%%3? ﬁllﬂg ?%e%/%étﬁllﬁo\f Idl)r(]él?el %%}131%4’( nﬂ%ﬁ Sﬁﬁ{e%ggitional

€ 1 norgant c cCa

criifefekal it eéﬂil,ce@flﬁhﬁf%w (¢ Ip)s0élt thet dredrinh@e pEdiderids@F therbdle product
the inorganic salt catalyst in the presence of water

chaeg/byrat 8106aM P selptivriodhe tspestiye ope ebere RRpertipnef the e@de feed;
(q)t i€h ﬁ{aggf B%%@ca{a Finl e ﬂtéo‘ifﬁ'&%oﬁé %(dtng 81111 183'(1)3 grams of total
sone e nEnts e |nve 1 oNn 'so

catratysbpan 400 gramd éfcradefeod; andfoe (@f@uéﬂﬂtﬁa@hﬂ’dﬁd@erﬁource is added to the
itions according to the invention, a nethod that
%@@@é%@h@‘g&g §cantatinge feed with an inorganic

sal §(ﬁﬁ§!e1¥1§5d1ﬂ{éﬂtst &@tm‘;éﬂ%ﬂ‘ Gfso ﬁm&éssﬁst:orl{bfi'ﬁatlon with one or

providing steamto’ a contacting zone prior
magte pf thg noatinddaatricooppogitipns azmmdng tartheeimy e1stiom) cmftad:timg conditions

o S e B e BRI B B g

beRABPEC, WherdtP f@ﬁh&%aﬁlh Qalf Eérfgl?stf@ §1@os\fa‘i‘ﬁ1911§/ fRoluble in the crude
contacting zone; contacting steamwth t

feadn 61) ggmatmgsthb inocgenad Walyﬁon tte dredesfeed) amﬂloa I(ct)}conmnm@the crude

fromthe s e of thelnor nic s atal
fee ¥ e Preetts Sl oot e et e B A s F LI Rrpduce o
totslqﬁbamma@ thoMdeb t1RNSud proBice 110k id m%tﬁ@hh%% SSTP.
ositions according to the invention, a nethod that
S@@fs er@bmlmntSn@xe anventide alse ewvvdetsrunammbmauga nith one or

s cat to produce a tot roduct wher ei t .
gl H hakRlonis PO AR s Mo B e opr BB B cqrprises
comacnﬁrg a @oée tdae wikt dadodgunit RE c gﬁrdllaQﬁatff&'ﬁlQ&%ﬁﬁyBgs@t (2)

| east portion of the vapor at 25 0C and 0. 101 ato

Provéfing ﬁtﬁ@mé@ agenigelég one pripetocesfiusiag |Cﬁlgta@tmg;1 (b)l forming s
t U
em%%%fr' (ﬁl sd[elg gl’élgg ‘f’%ﬁi‘é\ﬁ?{ Wat(e?%ngiﬂg ﬁﬁt%?t?n&ot% ﬁ}% ?(f Vﬁglg the i inorganic
saldd:eﬁzilly;%t tautl EMy(Eﬁng@bul(cb) (c) Rgaghyde puaded 1rﬁ@ Y doRRSting zone;
n@gnents having a_sel ected APl gravity. sonme
an@/ﬁb coRiAsting steran ithdbg ngreanicsalt sigbistiost lqaﬁt partially remove
coleLidl, it he methods or
corrpogll%t %\%%g@%%@lg?@&ﬁ%m 5 %tﬁ?nvent ion, a nethod that
co n‘iht saaserabodimehisnide am@nude alke pd)vwddshna:bmbmau@ﬁ Withr éhe or

cat al ysts d that the one or nore catal ysts are
m%ﬂﬁ%lp aiethads o GrEPesiR et tp ke PHodioN; dAelioddhat comprises
co g 1 udl R AR o Ao RAGst36 pffRAES Sloriffoduot yharcin
at I8¥eipoBioh afdbatoys tpratuctistpratvsed amvamir,&dndsthda friethed further

catal yst . that: has .a t of a [ ans

cofpriges Saric e bak 2 grtich o by 2523 et g of ppEcprm he
crudg gr&lfuctt BNSntdcARs BB @ioUkd EARD118E Eucﬂﬁrtﬁﬁl tﬁeh&ude product

K3Fel OS catal yst or the transition netal su
furthet adrystises @bmphmtsawnhta@nhected hoiling mzingerthﬁ'hﬂbuthmm amrumaab) the

t he K3F t the transition

orfg it foppisof Serbrent i A AR 995t 0 50: (o)

f ur th@imEanPsdisatsOMRe ifenfi®H fs@pdes TRIcBInDinaBBE with one or

nore conpounds of one or nore alkali netals, or
mon¢ &f the sxethade o8 epmpesiiorseediding do therinwentionnemsthoddhas comprises

corﬁgél%lglar@&&r ;l;eQd with an one or more catalysts and that the one or more catalysts

are nonacidic.
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netals, one or nore conpounds of one or nore
al kaline-earth netals, or m xtures thereof; (e)

WO eooshersozonpri ses one or nore al kali netals, PCEUS2004/042136
nore conpounds of one or nore alkali nmetals, or

< ISR BE A0 ANk BB v o o

motehef the Hrmhddls on c@fﬁpadltlaml af:ccdémgad) deyiaternt®dn] HKgF, 5819 Gatalyst or a
rati f the alkali netals

an ato
traq 19 aT GO POHOTRE By B ol OB AJERE D o rambvas 1ot 86 erams,
or & 1344 0.8 h D6 atQUIREAS SRS of a@arsﬁuﬁeggoﬂ gsmeo%ﬁékmemsm
S, Oone or nore comnpoun 0 one oOr
catallyktair rtlnmtramrttdm mej:abdlﬁﬁdemataiyst't (b) ks dnheomnf ratiapf atmsiiich metal

[ t f he K Fel oS
to sl B Ko criflinbon o ermifeh e 8 Guglaryae ge from
0. 2't8 28; (cRAFfef E&Hb@se’é ofe 8r mpRchiRdY AL, 6nd &t ﬂnQrGQfon{ﬂ%ﬁnds of one

al kaline-earth netal to the transition metal is I'n
or maregdkdli matalshonmixgutes thereofigyl) fuathehesmpuises one esmmenz{ﬂ{ahne-

cerbeaty g G S e P ol LS G Er e dnixtures
thetdd® (ENUeRbl inHses o Sh SR %Ik AliMmEARPORA G eWo o@ﬁkﬁ of one or

or more of the nmethods or conpositions accordin
moterdkalpetals, onmixthees tltem@fml;@wmtmmaw@ of tr&lsitmnnactal to

t [ t
sul%l? i {hgg{g,FeﬁorS# S8 sﬁblt t?l'g %%1 1 I lﬂﬁﬁg leggl&st s ps{ga range from
0.5788 hedls Qbm@@ﬁﬁ@%ﬂh&d]ﬁalﬁﬁ@t@fsdb R thhsition the¥B8 i #Pnge from
one or rmre of the transition netal sulfides that or
abavg Ovipil e ) firther eemprises ene pemere fﬁbﬁflélet@rdﬁhglilqt&l@,mnm aage
er | one. or .not
corﬁcﬁo%gggggs X rgorégllér%ﬁlﬁ% r@grt}fr gjcr?g ch gl rreg‘g?ege r%pn,?tomw ratio of

tralﬁctid.mﬁstaﬁokﬁlfuﬂlm the KEEHI&S‘i4 thely e thd tdnsimahétalesudite @talyst is
nore | ron sul fides; (c) conprises FeS; (d) conprises

in agge frem Gydpy paed alaaﬁefrm ftie of the allealingraarth gastal to/esr teansition

r. f
el SO U5 00 BB Sl N By i
KFézlSIgt(m)eﬁmhmmmmfsss KBE®); afil/dr @f ik @aonaidicact with the
f eed,; Q?&i%%i%‘} east one of the transifion netals

ﬁﬁ@ %% the WYERHINASRIPRides i porgRImation Withgne or
)
cat@ysimsfoorﬁledmatu support per 100 grans of catalyst.In

RO L YL S5 B Y 82! it one o

mofé%T%’egﬂn%th%Hé; 0PRSS SHi s ta@co&&lﬁ% fe %\}eﬁﬂon %n'af%& BRAe Bf the

formng a transition netal de cat al y'st
transistoponételi sukfidel ¢hatet imwihlcbr(p) ¢ahypriperingion guoge tremsisért inetals from

net al tal salt to forma transition
colffed - Bikdts PBiadte THE ot B tnci® oo Bhelidh g BRES R wansition
metalsdFsih UoQfinAEes-ab, &’ﬂnﬂﬁ{réﬁh@eoﬁ @) cotipst bBe ¥4 fBre iron sulfides;

hydrogen to form an internmedi ate; and reacting the

(c) pompnisee et (@) apmpriseg Febs; (¢)rcommspaesem@omomwéﬁdns wherein

the %{1 fsulgég %%arpqgge%tégwﬁ%guc % %?ﬁnlgggrglggp from above
0 to20. kB|(f) forhe coﬁi}iﬂé@sﬂHH%mSﬁbéﬁeﬁ' B@ﬁtaét&hﬁh@l& cﬁﬁfé‘ﬁéécﬁ ?§) at least one
di spersing the internediate in the one or nopre id

I qu
of the Hansitinngaeials\gHitheoneorimore Egntiden metah sylfidessig i IHTOm and(@r)(h) are
depbBte‘ﬁ‘Un%uBB&T,oc{ndI{Hé ﬁar%ﬁtlotnl}ﬁetal sulfide catalyst has at most 0.25 grams of

total support per 100 grams of catalyst.
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hydr ocar bons have a boiling point of at |east 100 0C,

(d) in which one or nore of the hydrocarbons is VGO,
wogdoshes3odr mi xtures thereof; (e) in which m XPEmUSIVE4/042136

transition netal oxide and the netal salt conprises:

m Xi e f.ansi 2 t al.

in tlﬁ%‘c’%lr € bﬁggn%lfts e {:{lgérﬁzoeoa)fﬁ%ﬁag dtn? 1gag\%} Wltfl one or
mpRIfehe ©EHhbigort dienpisitiopasé@rdihg & ﬂhe Rp@hEbMEmERo@ of forming a

range from 150-250 0C; and_ cal ci ni t he dr| ed paste
tragsitigniesiplentiidgreatalyst SOTHRQFHOTY the WHWPrH@E ping transition
m ea@{l%% S?Jﬁée fn:g%tl Eeﬁ?to Cfafrﬁ a%ﬂh@%ﬁ Iﬁ@taﬁ Iaxﬁllé}rﬁéfél s;éﬁ ri[;fn)ge(lzrjluz(fg,%’eactmg

erne presence o

the tengifior metahy<ideartd) ahils ntmuﬂs \t/ﬁlmhgdragwm fboiin bh énte@ngiéate; and
from 240- 350 0C, and/gF that further conprises
reactmeds mﬁﬁgmeﬁ@tec\att%ﬁ@l ip 83CNFORL UStOR N2OTE hydrecirbaps to

prlé(‘ri]ggée FORIS: i étH &ﬂ'ﬁd@éb%l%t{‘(;égﬁﬁ%&al eg’fcsﬁlﬁrikék aiBali metal

odi nent I nvention rovi
cacmmibien 61) itloat fbmthdn compriess dixpeesingg thb tivet enmetditedel i e one or more liquid

corrp sitions.according to t I nyent an i norganic
hydicarhons Ae 5 Frseied high the sulfiu () i biediongg &note RAfte
yai?dc%{bo%h@&é%&ﬁn St Qfatfl@afsﬁl(ﬁi 4@'(&% VIRER BndTBt ﬁ’lbre of the

car bonates, or mx?urest hereof; ( b)” one or nor
hydrdqatbonm ‘éGOw yollens;iod esxtumsdhcrboﬁ;ﬁw) en ahlkchl mncengmettﬂansnmn

t t h
T N T AT
salt®h Ble éﬁ‘é@ﬁd:ed&'sde -18hizBH Waté&@&frbﬁei wof past@dﬁryﬁikethg el Phste at a

sul fides of one or nore alkali netals, one or nore
temperivge i afanphaony 1 3902 Al;leal paiemmtﬂlh dried paste atgr temperature in

m xtpre eof . ~(e e _or. [ e. of..on
o bR E R 0 S bR oI iR S St G pmprises
heatik@dhie ige@aédidte MEthaIpSeschde dﬂaxle;agtezﬁleto&rﬂ{qufdroc{amone Ra OF
nmore netals from Colunms 6-10 of the Periodic Tabl e,

teigperative fothe rangapiound40-50 ‘Ha,eandfor&g)rtbatr@t‘thﬂ@omwms contacting the
cafjﬁysltJ @aﬁp gs(lt}c% ngth 5 Q?ucf) %écp {ﬂ W COL%)QISSS su%ua lan(g 4 ?]%’@1‘0 ggh, spurce.

Vmerlﬁlsﬁmatenibeaﬁﬁerﬁn ﬁle(lhvérﬂﬁnlamq@@ﬂdé‘s ie¢chbisaidrSwith one or
gener at es h%%r i de dur i ng use of the catalyst; (h)
mersdt the MEHP S| ORmPosiligne pesrTdiee tbmnV@nh% R dpganic salt catalyst

thﬁtl'z:% %E%F QER])on‘e‘ B Flop T RAG a1 %%Bﬁa% grtjﬂi ﬁe 'ﬂ]{ﬁﬁnlére%rth metal

of a salt and a potassium sa
cafhwhaies,i ormisairds therepf; (Semepo hasss alkali Qﬁﬂt:ﬁdmy&tcﬁldes one or more

assi um hydr de, potassiumhydride, or m
all?’c\%@? @al!ftu n%ﬁ% %yg@&gd&&u q@@%&f%su%%aﬁ k%)é’éle 9 mqy;rﬁﬁah metal
hydRESOBAS &r Iﬁggg%g{ﬁngﬁeggtg ;fﬁéf@ hydRgdsus B}s&ﬁ Jelfhe or &V (d) one or more

m xt ures t m xt Ur es er eo
subfidee df nmmsmomlaﬁ{almetals; are almsare pukidegeone or more alkaline-earth

conbi nat i on gne or nore of  the nethods
g PO BeteB ) o1 rGnaE @y DL ORGP e 4 kel s one or

m%%l)aimge%tcﬁ loyis br Idaad alkﬁlﬁ{euéﬁ?tﬁ rﬁ‘étﬁ@l dr Ifﬁ?(hﬁlassthbﬂ:omg%e or more

he atomc ratio of an alkali metal having
metals fiorn Qahines 6610 of the agodit Table, ene @lrkatk |compbmhdshé\o'nm gr more

t onj.c, nu a h 11 is.in a_.ran
m%rﬁi?&oglnlzolwrﬁ%e {o FEBE PehioiC Fhoie e Rielies tHBo &) e more
inSr@ahib MMl dalRO bA® %Hﬁ&rﬁﬁ%z@f‘oﬁ &ffh@ 1rfo aini:b IﬁEtaP Wﬂs WahdrStes

potassiumis in a range fromO. : | east

hytihd@éurang wsgef mmalymés@lmepﬁwlmﬁmbdtmwumn, anmlxtures
th%S? gg ?%ﬁg ) oar%]%%legﬁxglle mleglﬁed at:)ao§o§§ dJ a potassmm salt

antl i 1sHtabRiuins sdlicotnprRegpothds@ith carbonate, potassium hydroxide, potassium
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0.1to5; (d) at least three of the alkali netals are
sodi um potassium and cesium and each of the atomc
WO 2005066303 sodi um to potassium sodi umto cesiROT/USIV4/042136
potassiumto cesiumis in a range fromO0.1 to 5; (e)
I
o Rhigh iR eoe ARG R bty S QB ARG bie. sodium
hyldedxaée isodiuinthydeide, nmiRtiresstheneof; taad/or i) dmmfﬁres’c‘tﬁékGGESI um
to rubidiumis in a range fromO0.1 to 5. hi_so
enbdaisrstesbodipaenis fesoy ention) adsg mmd%l é@,comlwnatwn with one or
G TR AR LafiSfhe ARRUA: 1] B8 HVERAGE hnihorganto st catalyst

thatdhéludat Alkalishetalsin mhsahw Ga)ahsatppix tatiowtf en allali naawl ha(fﬂu\g an
the support materi al [ises_zirconium.,oxid )
atergicayumphes of @Felea%b e ‘E}E‘ﬁﬁb%e ha‘flpg an atomie, RGBS er greater than 11 is
: I Int
ing Y0 RO o o 2 (8 M Nt R STRRL Bicah ERMMOKE SEinf ftStassun and
anmtochicrreo bflmdauﬁ to potagsaum (sain ai racge fromdk e 4 rfc)t at deast three of the
S ort material are; one . or re tal s from Col unns
AR Sl AR o RSP P BTL ADC GG A HBORUIPS of
sogﬁ‘l‘ﬁ‘l &p JRERITBb &L & rr%iﬂﬁ% léﬁﬁ‘?oésslﬁ}n% rit&uRes '119Qkaﬁlge from
Tabl e;” one or nore al kali netal carbonates, one or
0.htwr & (&1) ktdbast theeeadf thy dikelt inthéals arsrsediom, nmtaesmﬂnkaid cayeingland each
fh]Kee .one.or,. nor e I kal i ne-eart h netal ar bonat

atBWI%‘{?F%S of sodiym Lo R ?%SH“%PQWh o8 84¢ P%*ﬁ%?“&? o tesium is
in AR EeseAk &R0l 1NR- 2 &)t 1438 thtee Y did AR mREY 26 pHaddith S sium,
thereof. hi sone ‘enbodi ments, the |nvent|on al so
rupidini.ched catinoftbaionde Fasios Wi pbtassiiem 6o cerite, pofassing: to rubidium,

t hods or 0sitions g to the invention, a
arfTGE O o HiANEES T BrTiRe o 04 Brode feed wit h an
| NOrfgaBme efdotinkett:) kh@hv&ﬁﬁbh aldoBro¥itles, GRécthbihhtion with one or

activity of the inorganic salt catalyst is
mefges ﬁlsﬂﬂlb@pdsform@@nmg@as pgeordiesg for the énsation, ag umlcfrganlc salt catalyst

co%ﬁag{eslgagtag&%)gsellg @}abegpai %ﬁ&g@) ﬁl%l shg}?é}{ A n%e%él cosfn Cr?seg Ay um)()mde

caloiu kidemakisesivdi oxidelaianitun dxidd) h?cﬁbta(lkﬁtey\blhhmﬁl @e@hiania, iron
nore, of the nmethods or conpositions according to the

oXide, BiFkplKida AincmEidraradenivey axide pRIPeRY eFHde, wRHIKBTsshereof;
T
Bk BT R 9% B0 ELASL b T TR Gy 510
oftlae Paxivdik Dablelaine (ob)noae baapoundansohd @morns methle fipaet Ebluhens 6-10
ran betvveen 200- 500 1§ 250- 45§)HOC or 300-400. 0C,
of ghe Beriodic shler 9y oamore plkak mefal cabrpataty oBg PHIORR#Lkgl metal

PR P T rodleal S BRI, Wb 6 b R e oy
caflifGpaiesl)ongtor adre atkehm~ear&1 métabliydrexddes, didoNfpreaaikatine arth metal

iffraction patt rn that is broader than an x-ray

hy, Fl?ﬁ’&’é PHmixuEes &hereodt t he i norganic salt catal yst
bel ays$0Q e%odﬁﬁQ{tQ 'fhe(lﬁ)/elﬁi‘oh%[so?@&m&é ANEdMinktRIH With one or
conductivity, at less than ionic

mare rod thoet ioethogs @fcomp@sntlpns gaaiding tl the oateatigrs ta hathod eampnses
condi ti oni,n I n..sone enbodi ments, , Lhe inyventio

coAB 1 TR ReccoMiGR RATIOCH A T caRbsbnai pate FapRe Reckiy of the

inSEhie d8lt @zital%’t'm OfUstanBaly aehahsidig thdprebick BY ﬁﬂﬁir%d/&'(b) the
inorganic salt catalyst” that exhibits an emt

inpughuhie selt oatalyst is continpensly addedria fepecrudesfegét er mi ned by

TAP’hlaSQ%etem%odiments, the invention also provides, in combination with one or

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

that exhibits: (a) an emitted gas inflection in a TAP temperature range, and the emitted gas
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contacting conditions are also controlled such that a
contacting tenperature is: (a) above Ti , wherein Ti
WO 20030663¢ 20 OC, or 10 OC bel ow t he TAP t enpeP@I/US®00642136
the inorganic salt catalyst; (b) at or above a TAP
cohﬁﬁ%ﬁs‘ @Lﬂég ggjggagé@g férﬁ%lg &‘.ig d@ Ethgﬁotpr;déglélhg EEéﬁr#ég%ue range
bet\fm&nj 200e50101 @) 2801160 PCooni 31}(3)5400 °rC @e tiemained by di ffdrerdiad scanning

nore of the neth g 05|t|on according. to
calowignstiy, &kt henEaHeRoD g‘gm ' (B Q% JPIPRANID 4 Fnge
bel%{/’ Wool4dlo ¢S ok ! Q?ﬁj '4?'?1(e ?Q@ a ﬂehlg)\éfa‘fitlut.a;tof Leg stt 180 02’2%1 X-ray

tenperat ure or gani cata yst,
d1fﬂ'uetlompatmm |that maﬂrbacmatlmh)aab(—nay difififasti @anpatteid yf tha imjrgahﬁesalt

|nt ecr ast t t he TAP tenperat ur
gFlﬂWt S’Qﬁ%?é Pﬁ?&ﬁ%‘ jtionings oG, t%"éﬁ‘p%tr%ﬁoupethat 18
1e§tthmoﬁﬁ &B@uét%&%m&n&%ﬁm%ﬂﬁ ahiBkt ofbYe Qbh&ltl@ﬁ‘mg
d gas i nfléction iIs a mxture of [1quid

pha§a samd embodiments h@avmtloa alsorprevideyy nrecomblaatnczm\géh one or

50 O 500 0C.. and/ or | east one of
o P eSS Higl Secpipts b B mEiien H Gudat St catalyst
th#Cxhibits 3R BB BSHAHEARALA a téhferhftyenhl @rﬁs ALRANREQVY 4AP, and the
in conbination with one or nore of the nethods or
con@n@@cqnddmsa&dscd ccm;rotllcd sl thaheegomitagting sampenasngasi(e) above

iRt LERa0 ABCpdeD (ERRG S AR R E Brof e ingpaanic sa

ca&@}sﬁ (3] ﬁtfdf&bUMz@TAg’ftémpérﬁtu@@ Ghé/or )deTeast thE TAPUER Pélfature of the
| east 0.007 MPa when heated to a tenperature o

111(]’@&@? sgboatalgst. such that the inorganic salt catal yst
tra m 0 f he
sec (r)iﬁ § &g gxrse Irﬁbog%‘%é% tﬂeblfmgn ]Pnragast% dr ?%‘%ﬁés tubccfrﬁb“q%twrn ‘{mh one or

mdire romhuqﬁ&hsdmli d’(b@lpbﬁltibh@adcﬁﬂii@fdi the fdlchtiG@talivsitarti® sdfcatalyst
In_some _enbodi ments, the invention also provides,

thatrs)'r o Whichal® enligie R esma-lisidratrleash ot tha d ARsterpgentuse of the

1n§1§ %?9 Shit b#glg?ta%ﬁpﬁlg Aoz ga{ngce %eﬂeca't ny& ?g %u%g’frangﬂly 1%’({1??@ llr? the crude
feﬂbzitad:ass at: thé AAPatmpeaturé) vﬁh'brtgn tesT AP td;mpdramm is thie minimum

e STRRARS B b i S B S
midfurk BEa }’Yﬁhllgg;ha&f arﬂai ﬁ@ halnl gém§é\r£tu?€ 1n@‘§{6%@fr91%]5 0 °C to 500

grans O SSy OXI nmpoun n sone e

‘ °Ci; hmd/on@ce at ﬁem oak sﬁthartwmnd:eganw selGduab b DEC anmrd:tllrrecaheve 500 °C.

or conposi ti.Qns. accor.di

re of met h n
the ﬁ%ﬁFF’g?ﬁgl 18Ye“;5‘f°8& OPIYides, Hh%‘“%‘?m‘l‘t@%s‘t’lﬂbo@ or

m&E3Fhethetbbeds d@)ﬁ%k‘i@lbn@fd’coﬁﬁﬁé‘%QBe tReAtioP raﬁ %{ﬁ -tramé Ehlt catalyst
some enbodi nents, ‘the invention also provid

that ovhisinriestédoin the fdnnoofe)attrclmhré cofi passehrosgh ad@O@ mlcron filter, self-

RSBt SR EERN 0 A Seblfe SN S3HL P B S eated to o
teﬁp&atugé R leAdt 3000, s@cthaOihg 'ﬁﬁ)rgeﬁﬁc §64atdlyQ eraBEBBs from a first
nbst 0.001 grams, from 0.000001°0.1 grans,
foan 6poeond 63y endrhe seeord. fonn is mcmb@rcefrrstuuﬁng tosthel fiest form upon
m. of cr.ud tonR) has fromO granms to
Cogf%g’gtﬁgr‘&o,rgﬁlbﬁfgb%tagy%go # &ts, or 0.0001-0.01 gr ans
of gAkempembgHtiaienes, tHeriHetioh QY Hrovidés) il@miRatdInefikiéne or

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

that has, per gram of inorganic salt catalyst: (a) at most 0.01 grams of lithium, or

compounds of lithium, calculated as the weight of lithium, (b) at most 0.001 grams of
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of at least 10% greater than the ol efins content of

the crude feed; (d) has greater than 0 grans, but |ess
w0 b@s/06e30 grans of total inorganic salt catal PGT/UREIN4/042136

gram of crude product, as determ ned by nmass bal ance;

Pl A8 RS0k A A SRR B ey v
ccﬁﬁpdﬁhﬂde prbduct (f) corrp'rl sea VGO and the VGO has at

Ieast 0.3 grams of aromatics gram qof VGO has
O sgpngrAEnkadipeRipy the VG %on%ro eﬁ.l%fs?mbweon Wﬁ}ai one or

t

mgge %@%%Mdﬁopévr@osﬁ fﬁﬁl% gécco?clljlgg 'tc% gfggﬁv%ﬂoﬁ,atg@g&al'ﬂr&&f that has
atifeasp0.$ graras of crgdapmidattiper gant eftbtabproguct east 10%

greater than .the non clic ring aromatic c ent

Phe. rsqme RRadmERS, e S RS BV g C DR vith gpe or
mbf¥ @'t%egﬁlefhy)ldg Bleécsrﬁﬁ&sni/dn@ Qbriifg %’ tHeGHRAUBAS: Qlide product that: (a)

et hyl benzene; per gr am of crude product
hasts modt (10@3 gm;nsoat thest Ddl2egrarhs, abm®s 0G0 D ghaBnsy aianest@f 05 grams,

S oo 0 P PR3 S36iseo P dd-0703 grams
oﬁfeﬁéﬁ%péﬁgrﬁﬁ F chulle phﬁﬁlcﬁkb)l 188 $HlonPo GR4Ps tgr(ﬁ@ssgraﬁqsfoj 9@001 0.03

) ranms of diesel’; (n) conprises diesel,
gname <m Oe@Qﬂl hak gearnd aoke Derfgrgnarﬁsmdﬁ pseduetit(f)dms ;aeroleﬁns content

% I§re %‘?ef ﬂgﬂ&aﬁg hﬁil}'lsazf?nlg%} 2 85*«10 &6‘5%86 gﬁ%h?ﬁ giiater than 0

glwsoaﬁn@s tHaR)0. @pgﬂafﬂsSﬁ%tKlelﬁ&‘Sg%G salﬁeﬁaltybtepelﬁ ef 0% 8N&ub@product,
at |east 0.2 grans or at least 0.5 grans of aronatics

awer@ﬂmwmmr’f@bﬁ@ﬁ@ (e)ah?d/ablea%t O} grazisn§opdi-#R003t0.99 grams from

0 DB b5 1 Fls ot Wl Bl g Of fbpries

VEPar@l ths® G haa@1ed3a0.3(drims oNFomatss m@mrﬂ of van! (gmas 0.001
napht ha has at nost 0.01 granms, at nost 05 grans,

grams 9p Som0. oS sﬁaawsoférstlﬂiéwz@a@n gtomig FHn foat W@Eth]t (D) ]@ﬁ an
oG AR PRI o Bl MRSl B 07 ho ool g Blomace

cotednd bf atrledst 00%f gregterthan thiefnhoi®cydicnigabmpis adrftems1ithe crude
t he napht ha of at nost 1.4; and/or ( s? has _a_vol une
fepgidlk) has menqeyglig ringgrpmatiat bat qomptise pylepst Gy IRsnzenser

c prﬁécgnlfigée gféiﬁlﬂg%%ng% n(gﬁagﬂa Sﬁéﬁ?of &rlife HrAUEAL At ;RH %bsl grams of

one or nore’ o
bemzbrhao tien0.08-Oripogr s oﬁmlme,oﬁrmimﬁ)g% 0.0 grivas bfimetatiydene, fom 0.5-

t nod tfh ql’élOf}alll relagrte CoQ)t aggll%n ms f ra%gg ed WIhtas at least
O.QOM %%g‘r sRF adued 010w gﬂaﬁ{s of IRl &) %Bmﬁﬁ@%s cﬁéé'%’E A B} didk81 has at

crud oduct with a crude that (s the same or
lealit f0f 3egrems of pmatice per graim of dedely m)fhas at laadh 0O gsary, divineabove 0

trans rt| ) _conbi.ni crude oduct w t
o E e, SpaH LA Sl Oht s Dot kgt g the
kefr@&ﬁe hﬁ’s :ﬁt%em QZ%rﬁﬁéjoﬁé{'léa@pd) § ghBhs 6f R8MABN per gram of kerosene,
facilities; ractionating the crude product; (d)

arfd/@catﬁrmmg]mgnttahet@nm@umqfdmmsﬂ A0 8Contanost -#HFG, or at most -50

(151| st j‘ﬁ {Jﬁ@al onsﬁéa@g %diuc:l ng %%zgétg?{tngﬁgesnaphtha

arfinglé ﬁ£ Hiied hashe thdsh@ 0 € @fadbsy St mbst oa)st grallﬁ§|drla@ﬁloﬂﬁ® 802 grams of
sul fi dpe catal yst, treating the transition netal

benapifd pie serae af janhthag an eetanenumbsr Aif ot Joas 70+ aideast 8hor et lepst 90,
an@or% -E;yrlafﬂn%%nﬁ %Bﬁnz}’l%tarafﬁns 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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In sone enbodi nents, the invention also provides, in
conbi nation with one or nore of the nethods or
W@ 0064305 ons according to the invention, a crEdBUS2004/042136
product that has, per gram of crude product: (a) at
| eas f o 0.
o oo SR IARHTE Sl Yo MR 1R bk 3Pl e o
mgreeofghomethods el corapuditidne ackoediap ththe imtentionst m6thdd thiaa o®mprises
of aromatics. per.gram of diesel; t |least 0.001
cOgHacHe aﬁﬂr@ggﬁ%)%‘g}tg éﬁatafﬁétorfgﬁﬂ@ﬁ%éf%FQaPﬁéhaéPOWB%G% agude
RRATERMPED) BEBMIAL AR Rod R WAEAE ;
pr%?ﬁ’é;{sﬁlﬁegst 0, é%ﬁgpor hjl%sc%- araft ieﬁoand n- par a?ﬂﬁ%ﬁ the same
onvdiffbreat fremdhg crud¢ fapdod farhea blsnd patable fonganspottine; (b) combining

n-paraffjns of at t .1.4; (d) a.total. of .at | east
g Bl Prcbw B 2@t is tisroatiipp QfBRHE o ttipsvd fed to form a
b1BRA 4iAgIcr BPgEatRest fbilHEd; 98) f?efcti@ﬁatﬂ%sthe éife BfodufO gd)%)ctionaﬁng
and the m xture having at 'nost 0.15 grans of ol efi'ns
thp erudg paerduet intn smawrenorealistdlateeliragtions, and pragiuciagdransportation fuel

o TS GFBESM B B
mkRI Q88fEcataPd, hdiinkehosanRRinafetabdulfi®ARtal{bt Bo o8V r¥tals from

aromat i cs J[oer ram of kerosene and/or has a freezing
the giapsitien mgtal sylpde eatalyet. of at nost -30 0C, (g) from

. 09-0. ' d J ) f,. )
conpBe it sHivdndis BT b HRAT BEL 18 b ARk Phicnwity gge o
mBRTthemetho i€ b cdfﬁ;ﬁl%itﬁﬁﬁ’@éd@ﬂﬂﬁ% Rathe idtentiBg ta QudSpr@t@dtBhat has,

of ol efins per gram of the conbi ned non-condensabl e

Pei R0 e BPTHEMPI9EYels (i LeasifiAHagrams pf MK, @b ¥ 6ib) leas at least 0.3
r oY in :
SNSRI B85 19 A I D e it
atledsi @3 @tarhdef dromafies et bians of dicsdhecyatieasad DO Ngrants dffiRphtha, and
combi ned napht ha and non-condensabl e hydrocarbon gases
thg paphthaihaying aymopt 0.5 gransRfdepzear peheraii ¢fmaghthar Bopptane number

ISP 5 AP S SO AR
torthd n-paaffidshef ac oobi hég(dT2 tetalch @8 leabtef. 00isgrims i@ mixture of
conbi ne and araffins is at nost 0.3; olefins
CORHRPOFHS ﬂ?arcﬁfﬂ_é? LR disHbIRBF 21gnos 20636 (A etnd the
| L : :
e LI he AR (Lo s of oL DB ernf et oRe] £lyklghPratio of
atgmicgrrogentie atonfic 8arp@3in thekempositien eldtgindst 1 6) ar avfindshi.8; (f) at

lefins tq the C3 raffins js at. mpst,_ 0. 3; (k) has
g7 bl i kit heio Bt 5 nes St el Slogphtcs per
grARl of REAERrd/br dal #RY8zihE POt R 4 8mPBradlre dPatinOE-3d 0; (g) from
has at nost 0.00001 grans of total N /V/Fe per gramo
0.0¥Addgrameaf atpmic kydsegeafer gsntofosmtositiont (hg non-condensable

drqcar bons havi a bai li.ng range .di stri butj of at
hy gt it ani ap P ip e GYHEE comibgiegghaie ghnost G5 Brams of
oloelr e gfa*ﬁﬂﬁﬁth%bﬁbﬁleb%hkﬁﬁldefn@élﬂ@h?drﬁée&b&%is@@aﬁtfna%'htha; @)
most 204 OC that have, per gramof olefins™ o
nogyepndensebls dydiegeibay gases end naphithan wdechd nden cpmbingd, empaise iso-
0 C 1,0, 001-0. 5. grans. of ol.efin .
ol B et R R o SE st P ot R ppragns in the
coffiiiiedAHh e abd abn-eofdehkste BYy@bddison gk diee ndsel 4ng) the
have at |east 0.001 grans of termnal ol efins per gram
hygfocgrhons jath a(cgyb naes PhBIn 0 HPemRPEsipgioleling and pgetiins with

AL 50l T, 288 640 BPORLAR U i, o

tottlte 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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internal olefins of at |east 0.4; and/or (r) from
0.001-0.5 grans of olefins per gram of hydrocarbons in

W(azthlejobdsnfg range distribution between 20 0C anpCR082004042136
hi some enbodi nents, the invention also provides, in

0. g, ;ﬁ:ﬁ/ogl ﬁfgﬁ gnmgg%rgﬁgq% Wi ﬁ} gg{rﬁ%ﬁ) L%ﬁ\}gﬁrtcf}?t(@g%vh% edn a weight ratio of

th® 09 dUfins td el (Naradting @astno@trm ak) hmmﬁlaiemhﬁent of at least 0.005
conprising one or nore alkali netals, in

grimasi) s an Pligreving Wa jangeframst 5 to 39t &éé. Qn(m? mﬁ %mﬁ 0.00001

e
orfins SE R e B i o fiobn, A parielooitent 615
hy@edcathona hbﬁﬁgl&lbbilmg ramgeadistaiblhifioroel A nebsb204AT tromiange fibm 0.7-
Ofurt her enbodi ments, . features from s| ecl f

s thydrpeatbres With ahoilbig rage Fatr i'aéfa st %04 °C that
T SR O AN s
°Cyifitoim © ©a1-0regrais @lﬁbmﬁyls &) Hydeocatboas \mirlmdﬂhullrrgﬂaage cﬂlﬂtribution of

o S Ao it BB B S SR AUAR P o crmin
oléﬁ‘ﬂst;%g a?H’BP&*l%HE@@ 3@%3}3&@ %hthfaelf’&liﬁ%ﬁmggﬁlst}ﬁnﬁgg 8@ at most

speC|f|c e ments descri bed herein
2(BESCRRRTINGEE oldtias DRAhNGSinslharst agekr vitiotdf éerpmaé @irfins to

kPSPt B PRS00 e S G 1 o
hﬁ?&%mows PR b@i‘l‘iﬁg wﬁ@g dﬁs%ﬁ%%%n»&ntm@&mml ng
draw ngs in is a schematic of an

emb olahi snmtentbfodanm ﬁlm;mwmglmﬁoa}mfndps ¢ eerakinithen Wik one or

mgr:?gp f ee?agw% ng;giéglofl a%croB ém{egfg raecsf’l? ecperoglflct that has

at RERESS ofIKd Edtalgsth SoBpS&ENE bR bICm@fe a@l@iﬁ@tﬁlseﬁﬁﬁﬁbﬂe(ﬁ) at least one
of a contacting systemfor contacting the crude feed

ofithe alkali methloigeatassiume ebidivmp er pasao s anigfuresiibereel; gad/er (b) at
s to e th f
legsi1 fﬁé{s {hg ﬁ,al)gﬁqﬁ ef é;onz)rr]ltsg a]?%r%rpslstgoglta{ﬁéat £l olrt]r%izlsn%on thefhl sulfide
arfdfhaftahite@n Wi th a contacting system FIG 4 is a
schemati c of an_ enbodi nent of a bl endi ng zone in . i
conbindfattheremflodiments deatares ingn sgsifie pmbofiments 9isthg mvention may

B T

festoRaadn en®émbadigrhodayrba torabinad With{featues fioacaryngf the other
systenms. FIG 7 is a schematic of an enbodi nent of an
embadimertsnduct i vi ty nmeasurenent

In further embodiments, crude products are obtainable by any of the methods and
systems described herein.

In further embodiments, additional features may be added to the specific
embodiments described herein.
BRIEF DESCRIPTION OF THE DRAWINGS

Advantages of the present invention will become apparent to those skilled in the art

with the benefit of the following detailed description and upon reference to the
accompanying drawings in which:

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

total product.
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system FIG 8 is a tabulation of properties of the
crude feed and properties of crude products obtained

wo ec@sesshddi nents of contacting the crude feedrp@i/UR200des2136
transition netal sulfide catalyst. FIG 9 is a
tab %@‘ ?%]a gghe%%ﬁ'e P hAdiRd% odhﬂcené oF Hqg%tta&ﬁ% m for contacting
conposi fions of noncondénsabl e hydrocar bons “obt al ned

thé tode esedoditie Aydrogén wondeda thaygretdnee of otteorfreed calatyststtheroduce
transition netal sulfide catalyst. FIG 10 is a

the toialipsedush of properties and conpositions of crude

Prodiet § ; e bF ATLABDAHIPOR SsBhrafBRLA i Bribifition wi
crude ééggé\ﬁe’%ﬁﬁﬁg%%ngﬁ ?Hgn ﬁfét%\ E?u??%gle 1cat gfoyﬁ/}g‘l{[IPHWItha
cohtaGing dystesn.a gr aphi cal representation of log 10 plots

of ion currents of emtted. . gases.of. apn inorganic salt .

cat Al 15 s ah g apRPUteREoLbleRdinp dendy Sompination with a
co%@cin%%site?n.a graphic representation of |og plots of

the résistance of inorganic salt catalysts and an

i norkJ@nids s atitentadic af bv emboditiivet ofsicprmtion zaide, pobesdingwystem,
nﬁg;h?on te versus tenperature. FIG 13 is a graphic
a #n of log plots of the resistance of a

Na2 Gigey, K366 68 arf BlBbdisent & @hikipR doRtdchf SsBnee

of the potassium carbonate versus tenperature., FIG 14

i s &lgr dpha sellemadip oé sz pmbeodiorentéf ancivgietcopductig iy nghsurement
coke, liquid hydrocarbons, and gas versus vari ous
YRGS ogen sources produced from enbodi ments of

cContEcY 8RYa tddB1aEibH 4 plopeflictof thelchRid fO8T SR Bp&abLS of crude
catalyst. FIG 15 is a graphical representation of

progucishebipiae¢ Epmesyebadaments ot earibanting iliderpdofeed witlethe transition metal
Suﬁcpdugaﬁss produced from enbodi nents of contacting the
e %é’d with the inorganic salt catalyst.FIG 16 is

a t alyg. atis @ mbafation P esapdsitidis od teedudd £6d eadeshp®Rtidhs of non-

of contacting the crude feed with inorganic salt .
copgenspBls hydrogapanaebtained fromrenshadimenis eheeitaring Wi ¢rade fred with
il PYEMUPRCIPaRHICERILG! e to various modifications and

alternative fornms, specific enbodinents thereof are

ShowWIGhY 0 ey tabliladsmoppeperics el eondydsitiphs anckude btoducts obtained
herein be described in detail. The drawi ngs na

) ) y not be

frqrg egibaflignents ofcratactngibe srHlefesbnih theadransitiondneidl sylfide catalyst.

and i L I pti r Ote:] .

i DL CE SR Bhe OB BT I BT BRI PR Buited
gabestof@n ihdrgaitio nilt eatylysttvieesus tengperatore, asddterndnadtsy BAP.

nodi ficati ons, equival ents, d alternatives falling .

wi ¢ HIIG- SR& SBPPIE TEEseBtph op R MEs oF Qlﬁéﬁ%lstﬁwe#ﬂwﬁm salt
G e e e e dea e gy banate versus
temperetudet ai | . Ter s

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

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

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

inorganic salt catalyst.
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used herein are defined as follows. "Alkali netal (s)"
refer to one or nore netals from Columm 1 of the

wW@e00506i365 Tabl e, one or nore conpounds of one PCT/IB2084/042136

metals fromColum 1 of the Periodic Table, or

M XU (L 0E T80 ion AP KALLARHRAL AR EAL ShbodiBLef: of Bontacting

thd 3R1de feddN@it indiBirec SN TGINIGS a dletdlrsalt 0dr silivod camidd. S
from Colum 2 of the Periodic Table, or m xtures

t her Waile thenwyentiosfia pusceriibhi Brivagiopnaedifications gd plfernative forms,

refers.tq. ' ' . L "D,
R R R PRy Tt gL I a6
hdréin pe desided Godasiph@hé enesngsandyemit beso acnld el eliotldbel uiderstood

ASTM Met hod D2007. Atom c h¥dr ogen percentage_and. . )
that Beilravaagw Jrisiled desgiption thergig arenad ér}telac{ed @ lighilbiye &avention to

PRI B30l Shhy T e A BB LS

motidetionspequlalntd Gnd ARSmgtias ifilling within e spirithnésbopy of the
ASTM Met hod D6822. "Bitunen" refers to one type of
PIEsRHEVERRiced and/ or retorted from a hydrocarbon
DEIATREP DESRAIPTION dioenti NVERT ONY for the crude
rm ned by ASTM
Met hOelsaiDbBibddimentsssfshoinventwins erendastiilmaddereiConment daddil. Terms

hydr ocar bon_.copponents, for exanple, paraffins,
uge -e’i?éﬂ%lr]efiﬁ@}e‘g%etgﬁﬂg’?' napht henes and aromatics in

napht ARt A RSt LRE 8 ¥reARdiMsYRInh €91 38 the Periodic Table,
Content of aromatics in diesel and V& is as
orairenore genipbyndsPivBe hothoB68£8E. frado fiodymn &fof drediraiodisslable, or
'L&rg ke{h%seﬁe is as determ ned by ASTM Met hod
HRYEE BN st ed- Lowry acid" refers to a nol ecul ar
enti *Mkmiﬁéﬂeérhﬁnatm(g"wfei @ et rantadd #omtColamathithe
nol ecul ar entity. "Brnsted-Lowy base" refers to a
PerisidexTiahde, contor mpre pempounds apenst @ roereapctels diony Cplustiohef the

from ther .npl ecul ar-entity. Exanpl es of
Pﬁoﬁé%i%ﬁﬁmgﬁ%%set erle?]%l ude hydroxi de (COET), water

( H2OAME AT ey toadteém{cREkR whit. hal i de (Br CF, F~,

bisul fate (HSO4 , and sulfate 1(6%284 2 ()1 " Car bon
nunbehSTMErefess tomericapsttandarhesting gnd Matesids- at ons i n

a nokec ’ e e ' talni

car borebeiiensd e B 18| TnEAELhdtne. Cs asphalienes

cdit@t &S5 detsnthinddmisASTREMehold ®2000f coke is as
determ ned by nmass bal ance. The wei ght of cok s the

| [
t ot afAOREE GHETOgEN BeIcFRagh HGLIQMAE CRFRORIPElRENEIRE operuf e, crude
pl%a'ﬁ&,l 1¥aﬁiﬁ1a, kerosene, diesel, and VGO are as determined by ASTM Method D5291.

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

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

Boiling range distributions for the crude feed and/or total product are as
determined by ASTM Methods D5307, unless otherwise mentioned. Content of
hydrocarbon components, for example, paraffins, iso-paraffins, olefins, naphthenes and
aromatics in naphtha are as determined by ASTM Method D6730. Content of aromatics in
diesel and VGO is as determined by IP Method 368/90. Content of aromatics in kerosene
is as determined by ASTM Method D5186.
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"Content" refers to the weight of a conponent in a
substrate (for exanple, a crude feed, a total product,
W@er008/06630%le product) expressed as wei ght fractPORUS2004/042136

wei ght percentage based on the total weight of the

subsi " o Al i.QR.

v griionfigg-LEURR gy S o h AR BB W e Wi g doppeoa
pro@ige adother mbleculanedtityween 260 0C and 343 0C (500-650
OF) at 0.101 MPa, Diesel content is a%%et,erm' ned b

ASTM Rrensiedr Loy base? pplersi tp papaleculareghly that i 9@99@&?%9@%1%

: e PANEa )

ol SR it OB D) D P BRLMRRRL S0y Biscl fuae

hydoxzide (RHE), WanedLb), ASHuk et (BC M2 dFlideyRiT | C1 aFe, Ihybisulfate
I nclLude kerosene ,and diesel. "DSC' refers to

(R P+ raé‘ﬂts}lgﬁlteé%éﬂn ‘ng calorimetry. "Freeze point" and

“fr ee@i o Ht%hﬂér"" réf@{sec[) tHtotal ﬁuﬂlﬁémﬁ*c@ltbléﬁ%tﬁﬁs Y llﬁgl&cléle.

formation of crystalline particles occurs In a
A f r Yedieli gefpwi tntsolids amtaiiehg carboegtedns seBIMBRA860t vaporized under

"GO/ M5 refers to ga hr onat ogr aphy i.n conhi nati o .
PR CE S e GHEET 9 COkPay ¢ DU c PR Em 3 R o e weight of
c%% i?_ﬁr%%thp@gigﬁ‘b/oﬂ%ﬁﬁsrﬁiﬁué the %&cbﬂr\ﬂégg}éﬂfﬁ i lchiaBits.

em cal Society, 1963, 85, p. 3 : C réfers to a
wei gfffontent? refears tatheni agltyod acgmponent an a mithstreter(forexatdple, a crude

ros 2l Btk OF sriR o AR B R Pt ot By grentage
bAR¥d 6T bRl RetbhPePb subdtltce VR PP refeff 18 haft® p@PMABSh by weight.
nit rg}gen, and/or sulfur contained in the nol ecul ar

digsad” triforg thhyreearbersvitiHe beilivgrangs desdbusion hesween 260 °C

—

stru

P8 600 M N 0SS PSR Ao

MetfodT22883. hydr ogen, and/ or a conpound and/ or conpounds
when in the presence of a crude feed and the catal yst

r eactDisbllge oipfere tlalreepehens gvithiebeiing range dispdunivs bofveen 204
o . inel ud gt
B e dbasto B RAIOORD S HBIBAARE! WiBieg ) asti

Meshdd G880 MistHlatdmas inthidedmreosedd f@ndiesepr opane, but ane,

pentane, naphtha), water, or mxtures thereof. A nass
bal arfe?C] ilers irididieemtiebscagaing salpHmCeREt anount of

hydr b 7 3 i .

o udd FReRoRt) 88 A B FIEoTRIRART e & A fpation of

criystaltinapasielts otcuas ired Hyuidatl foeezapd ot igas dstermihéd by ASTM
refers to the Institute of Petroleum now the Energy

D& itute of London, United Kingdom "Iso-paraffins”

QA ARt ) SR D oy
di st fHdrdbhse’ rbferstoenidd®4s described by Pearson in Journal of American
Chemical Society, 1963, 85, p. 3533.

“H/C” refers to a weight ratio of atomic hydrogen to atomic carbon. H/C is as
determined from the values measured for weight percentage of hydrogen and weight
percentage of carbon by ASTM Method D5291.

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

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

when in the presence of a crude feed and the catalyst react to provide hydrogen to one or
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0C and 260 0OC (400-500 OF) at 0.101 MPa. Kerosene
content is as determ ned by ASTM Met hod D2887. "Lew s

wa@edod/vea3es ers to a conpound or a material w t hP€TES2004/042136

abi lity to accept one or nore el ectrons from anot her

mﬂ,&et é)?rlfjpg)l%n% ipthe ﬁ%laggceldi {Ag‘fl)?c{rg %etn %191‘3 aq)d t ¥ not limited to,

hyRIr 668 §folr exangie e oo Rliswrbonk ls@dht as hﬁﬁhmba Etkh@ﬁlﬁ propane,
refer to hydrocarbons having carbon nunbers in _a range

btftmrpqntm, saphthy) girigr. or xigtuees tharpel A mgsybalenasds wnd@ﬁted to

i B 5Pl RE S ARRESP oy RS e

her e‘l‘Iﬁazfgﬁﬁlb sklef efére ¢b 4 corapoundThit)is campased ofrp asitdlication and an
that includes a conbination of one or nore conpounds
aygPt are liquid at STP with one or nore conmpounds that
are ‘SI?l’ gfeﬁtto %E%Pstltm 4 eg‘@ Wn&@%%@%rg%%té of London,
refers oaquanltyo car on’residue r Ining after
UsitapKingtlomn and pyrol ysis of a substance. MCR content

is ag determ ped by ASTM Method D4530. “Naphtha”
r ef er@o?@aﬁ% 6@5’?% %@Htsétuﬁt?%@r%ﬁ?qnﬁg range
di St byt den Hetyes Ao, 2041 0E AR 400 0F)
0. 1011{%%%9 Ng ﬁ%ha g%rétgaéﬁ(tqlsl S a%g y grénljg%eé by be%een 204
°Venh2a) 02 88®D-500NF) W F=&01 Mi?aerl@rd)s@nm c«mteit is madmcmunq:d by ASTM
Miﬁ B cg{g conbi nati ons thereof. "Ni/V/Fe content"
r%z 8 Ni / VI Fe content in a substrate. N /V/ Fe
c 0 nt qfhtwlk §c1§8 36 & Erb&%ﬂo@iﬁ (ﬁ%%t@ﬁilhﬂ% e @B1ity to accept one or
refers to nornal cu ic meters of gas per
morﬁkﬂlcctlmsépﬁoémdtemdempe’@ui "Nonacidic" refers to Lewi s

base.and/ Brnst ed- Lowry bas C e

or operTia BaseS iRt AFaRbRBREA e myterial vt the abilisg fpudqnate one
ora6electrofit ¥t dhothepboepiu@anent s that are gases at

st andard t enperature and pressure (25 0C, 0.101 MPa,

her eflright Bydrpedrbonsd gefentodsydrasaropns havingearhen pembersfiep range
frto ntor6mal (stral ght chain) saturated hydrocarbons.

Bt '8ne nunber” refers to a cal cul ated nuneri cal

repr ﬂﬁq&liﬁ&hlbcﬁﬂe Ofefdrfi® @8drhleitida tﬁﬁﬁﬁﬁﬁ&és&fﬁe@fr nibrﬁ@élﬁf)ounds that
f uel ared to a standard reference fue

arg éln@xsil 3&18 dage teprerpfyried RSPSSH%?F(R@ A, §-80 bMP@eh@?waﬁ@deferred to
asﬁ%’[ﬂ%r %Bglﬁafl%g ﬁ‘l%t glcﬂd%g bggmblr g{l of %1 ngqﬁ)&p& go%l%ds that

on-aro I C carpon-car

arollighidns STRolittene dﬁuho@rcem’p@tmdsl tl’ﬂtttﬁéisdlﬂl. atS®, trans,
t er m nal i nt ernal br anc and near. "Periodic

Tabl eMicresCapbonResidyg” 68YICBd} eferatn @q%lt@p@%qarbweﬂgue remaining
aﬁe!?%véﬂ&fﬁcfﬁ%d%lyms of a substance. MCR content is as determined by ASTM

Method D4530.

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

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

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

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

“Nonacidic” refers to Lewis base and/or Brensted-Lowry base properties.
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Uni on of Pure and Applied Chem stry (IUPAC), Novenber
2003. "Pol yaromatic conpounds” refer to conmpounds that
WO p@b06B30s Wwo or nore aromatic rings. Exanpl es PET/US2004/042136
pol yaromati c conpounds i nclude, but are not limted
47%!’&,5
benzotﬂl ophene %3 di beﬁ?g‘%@%&ﬁgﬁdgd}w%@? é@f‘@on?ponents that
art @ases apsinsdard teniperative\ned ardseirke |(21’g°@ angd MPsthrerdivdfiep meferred to
J%% g 538 0C (1000 OF) at 0.101 MPa, as determ ned by
asASHMI Met hod D5307. "Seniliquid" refers to a phase of a
substq %%fﬂﬂaa% f@xﬂt% RHARAG A SR &Jmﬁ sath%ﬁm@e%@o@ad a
sol | ase o e substance. anpl es of 'sem |iquid
i nor gacrtama smhber ¢ etfers 4 saltwleled @amnsaluepryseataﬂl/on rof ¢he antiknock

prRBas Obrmebaind sSPBied (AR an&%ﬁg%@feel%ex&“ﬁ'n%;a%a%f%ﬁ qetane
ndrfSd 0PhafiARa RS db@ﬁﬁﬁbd 8 ATada1éiRedD6 7 Sper base”

refers to a material that can deprotonate hydrocarbons
such (élsﬁ Arrgfef imeorapriings withmontameraatia eraleari-esmbon double bonds.

T}éo)%g Icohgtg gg:hpf '\ﬁnftr el el ﬁlcmfﬁﬁﬁ?t o %@Ct%%}lﬂ%r gﬁ?nealgbr)anched, and
hﬁy‘ar sanpl e. TANis as det erm ned by ASTM Met hod D664.
"TAP' refers to tenporal-analysis-of-products. "TM"

ref e r@rnodlqifaé?iﬁs irefetstorleg Beriashig Takle as spegaified bafibe htergational

A AR G

cont‘@ullydromatic ephgsuntsiadfdyo &ﬁiﬂ%d&ﬁ% it idoR &R fwolof nidk€ aromatic
context of this application, is to be understood

ringse Expmpies @ palya@%wpﬁ@aum%m@ué@ Gpbfreyoblimitad to, indene,

na%ﬁﬁ?féﬁ% Aﬁ‘fﬂg‘aée%ﬁt esrt'[:thl%ﬂ%,‘;‘dg otﬁfo Eaf‘e Llﬁ ngt}zgltzthelé}n%ge.

t est“Residustiedfens It@mnpgnentstthahraué a bbﬂlngmﬁigeaimﬂbluttdmadbove 538
ot herstandar di zed testi ng met hods that are considered

CthQPQ al b#tl- 1Y Yha psdeisrpmed dyrestVigderet lbdS7may be
use d“SeﬁﬁE & PBY%s hfa Efé&%g beaduaigd(ce Qhag ‘Eﬁﬁ}g nﬁQ‘u@%Qﬁ liquid phase

hydr ocar bon cont ai ni ormati ons an st a
andrasbdid phaee qfehesustayice dftakpleseofisesdliquid inmnghhar saltiogtalydts include

o 1Y GUOT b L G+ PSRl 6T (LRSS G doleh,or oothpaste

noncedansabl e aRerd WbiCfoct SBak Per Bref BFDIAAFIQNS

thereof, fromthe crude to forma stabilized crude.
Suc h“Snpatha‘sa”zrafer&m amagtendlttbat cat deprotnatedrydprcartionm swch as

t he ductjon d/or retorting site. Stabilized
pacgtfigsand GlsRasiinde? FeaChon Gndkd oi oti 11 ed” and; or

fr ac‘tlrma!réfyrs% 8 tdthll R mfin@erlek @Eé@ﬁ% nﬁﬁ@relm; ?’Iﬂg@’) of KOH per
produce nmultiple conponents w speci f

grmatr(“ &) dif semploutliAdw s a(sfd@termmdmyeASWt:md D664

di sti and/ or. |.ub L.ng oils).
oi ot A8 REs 15EaBRt R BEPRRLE i et 1o,
at MoSINIST kéferdits trvhditadn @BtaBilA@ls and/ or vacuum
distillation methods. _ » L
“VGO” 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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Undi stilled and/or unfractionated stabilized crudes

may i nclude conponents that have a carbon nunber above
wa2ios/0¢p3entities of at | east 0.5 grams of conpPCEOSR04/042136

per gram of crude. Exanples of stabilized crudes
stag'fa Fﬂzﬁ J g‘?n%ﬁ%’cgﬁcgat a?@%@ﬁ%gfédﬁgﬁa})eﬁgﬁﬁlhg r?cgefgx%ﬁ&’éiilec%stlng
métﬂi(»cﬂmaaiybeeieelrs to a crude that has been treated such

t hat _ at Ieasi3 sone o ent hat. have, a

th
boi |¢Wﬂe§)@@}ﬁ e B@dg{,‘\?&{z,@d{fg rcfg ocarbon containins formations
anﬁmélpﬁém{zedt Qﬂﬁ&& a&é %Q%‘falﬂiaééﬁdaseﬁﬁf%ﬁﬂtan‘&?or@fqu{@ Sctmeeslmay

grans, .05 grans,” or at st 0.02 grans of
1ne;1udehcmderprln Stﬂbshz;aeon gragmabide; et it opUemtcd tod eem@Bwhef non-

abilized crudes ha e D ert ow_t.h
coREBRYIP 2BPs v Hbaas Sbe SRR et HoRuhS Btk i dgm o
stéb‘il%ﬁ'"é%ﬁe fs%h lstabi1BatieYmby aﬂ&p@éduau SR pfoRithate ks thd Soduction
exanpl e, pipelines, trucks, or ships). Cher crudes

anldé:veetoﬁmgmttermre unsui tabl e properties that render

nacteub st Bung e b ERE RLb Rl B o BhgRGpy aistted n

trdatrf@it TRAALityt8 Hrdduly mdlt’f);il§ comip@ehtsngitifsp i cesollMpabge distributions
value to the di sadvantaged crude. The econom ¢ val ue

(forepxamples nephthas distiflatea s\ Qotnd/emgbri¢atios gilels Riséllation includes, but
is B%tslgrgﬁ&{] {o? %ﬁossgﬁéf?cedlgtq%}lgfrl %%e?lgogig%ggfog gae %isht Jhgtll;a?ion methods.
Ustisidibdant Ag edfredtionatd 3Rpilized brdes may ﬁno&lc& do@tpohéts t€have a

t o: a) TAN of at least 0.5; b) viscosi ty of at | east

ahop 1pgnber abgvesin gpaaliies,of ot lea%t Orfpgiempet cemnpangng par gram of
r%?ﬁ RO e S8 IRAD BEA T cflte S
criil&i‘sﬁdl&ﬁlt%ppﬂfﬁr&ﬁés of coatbihafst tHerédds “Gopred” @éfers to a crude that
et er oat ons gr am of Cr?%l? f) a resi d#e content of
haélbeqnbggette(bm@ tlgq:[ gﬁlbeagfsomég é:ng}onaqté tha a\@ra"‘%hn@yomt below
I t

SE L AP MEAEE, FARNER. Thicllh, MIRSE Run Al onfent of ot most 0.1

grhima,stt nihsOQ 0f rgeanss, of athvindyp @r02car anms of suwhiedayponents per gram of the
i nations thereof. In sonmeenbodi nents,

topR taged crude may include, per gram of

di s Wﬁé‘;&é&ﬁ%&&u@& hadt gfo%@ﬁfes that a06@ B QAbiliER d?'ﬁ'cfes t&be

| east 0.3 grans of resi l east 0.5 grans of
trangpgorthdgp convetiohd dshtnden® fa;pﬂsttm byftrangmiratien camiesdfaraxample,

odi nent s, a nta crude has 0. 2-0.

PiGFIER0, ekt ainshibgh GO GUges s nL e Ped Gaei gty gpaticsfia
refiile? ABHR B BBRR LBEY dgisah%rﬁaegea %hf&le@ FA9 B IRRdRptable to a

di sadvant aged crudes, per gram of di sadvantaged crude,
tranayortaame carrien) dodfor edreatsment &cilily, thesimpaotiona layr eqomomag value to

i, S5tz BB TThe Bons B Lot Bty B SR iRl B v g mgludes

th@HishyAinREad BAas tAYd M@nRd ke @Rti9to pRidhtd) @aﬁ@ioatt gnd/or treat.
D sadvant aged crudes may include, per gram of

di s&tvnmla@@ﬂdlma@tag@t cridss gpayonologe,diuh ps, noaiintiled 4: 2) TAN of

0
o PR enty o EakSE 2o D el LY 5 08 g e
coﬁ&ﬂt @ﬁat&éasf)o DO(JOS\@@ms at al 163 0.0000 Qiangy @IS/ V Al pe @i of crude; ¢)
005 grans, or at least 0.01 grans of hydrocarbons

a Watl Retsrasems eryteng qjat 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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di stribution between 300 0C and 400 OC at 0.101 MPra;
and at |east 0.001 grans, at |east 0.005 grans, or at
wo e@sned30D1 grans of hydrocarbons with a boil i PQI/DS20g€042136
di stribution between 400 OC and 700 OC at 0.101 Mra,
f B eP ERAHb B frenta
eng{ sa %Aﬁ?%ggﬁﬁér%ggémﬁa%ﬁa g% I’ CF e, pe?g ar angeq‘cmde at least
0.2 gmas\vd esadyedatdeast 6,3 grimb efiskidOe,G0 leagr G frgranat of regidte, or at least
0.005 gra r Ieat 0.01 gra of dr.ocar bgns
0. %\Brtaﬁlsé’ Boi qengnﬁsm@ae eiments &6?1&%%“3&?‘? ggd)c?%gram&
'OQL @@’%rgl‘ng Br LeRids BEEIraRVf |d'1§agvaﬁf?£§é@ REeS fIn certain

ypl ca sadvant aged crude has, per gramo
enﬂ]oﬂanhms; tdwgévhmagwderu@s,qmngelm Of)dlsazhrailtagq&ﬂwmd@ mieyriwveh sulfur

cofientoeh tiste . O ERmerto G 08 aetess. ALGT Rl giine sl teast 0.02

grham of di sadvant aged crude, up to 0.9 grans, or up to
0.99 grans of hydrocarbons with a boiling range
di stDisdslyantegedirudes mepimch@eo npgturg OEleyctracpanbons havmg arange of

bof e . @fgaaveﬁ%‘}éﬁpgﬁgﬁijaeﬁ% A0S Pl G Bt ppude: a

leddf 0. DY HERGR! BOBSst 0008 gRarRQiok | bi18adt B &rth§ b hRitbéHPorRfwith a
at leaSt 650 OC. In certain enmbodi ments, disadvant aged

bogingdengendistribnton betwepe? 007G andbI00T ald b MPadatdeast.001 grams,

rans rbons
o e o s ) Sl Py BT R S5B50 R
diskib@i RAGetkreaamuoet aid 4005"&}5@1( QM0 gvHa; C’:ﬁlddie feabt(BO0 IC@BmBat least
treated using the processes descri bed herein include

0.5t grame ot laastd-Qlegrams of Bydreearbensowith h@Oflléllgumerfbsmbuﬁon
beFAv?%éﬂ%obe \?%ﬁ%bag‘ 'aao?fo»-b W ?P@Bﬂfaﬁé;l#sﬁt erebfnadi an

enezue Nnoca, ern [i fornian

and Inesinb esibogienchls disadvalaged orudeymay alsarimpeadee per gram of
Ar genti nean, San Jo basin, Brazilian Santos_  and

disagpatsaged £81des at legst ,Qg)%g;cgﬁaéps @]eﬁst 0@95@&1}(&%%&?&5’[ 0.01 grams of

f
AR 73 S S SR DA 0 CELED D o dion
to hipgtheNadiling banpencith dl@lpﬁiaﬂk thd dsadvantiged trude hag) \pan gxagmf

crudes nhance t roperties of the advant age
il aEnes hapoemeol raRRR oo O pt o) F Brans, of Al st 0.1
%rﬁg_nsportatl on and/or treatnent. A crude and/or
| sadvant aged crude that is to be treated may be
r ef dnrcedait endedihtents] dishdeataged hmdes mdy ifohett, perygrim of

cisod sl gridRont 1o L eMan obkp (L Of Afie: FUBHxaong vith a boilng

m@agﬁﬁu@&ﬁ&m gt Sy €. Nin c'eﬁaﬁ%kﬂb@ﬁhﬁerft@ ida b PIERRA thidds may
and/or refining. Properties of the crudé product are

alsol inglade, per glam elotisadypuagtidrrguds; @tpleasﬁ 091 grarggef hydeseagbons with a

ool e S BRBoE wrBRCR T T it iy dfeced
criéded fenyfifgdde, @eﬁg[tah%ﬁﬁgﬁdb@wgeqm afl teo. Qgg@mh@ o¥ @b ¥€0.99 grams

rel atlve to the econom c value of the cru Such

of hiyduvsarpprwith arb@}llrkgéan@f digtebutign betvees3®) *Grand 1000 °C.

21[ ?i_éc){agl% 54 dlsﬁ%lb { ek%g {Chude &C&gg‘g} %ectlrréagécﬂgsmg the processes
degl el hereiz mlcivds, bud areia lliniedtto, iuded Hidhothe following countries 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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atnospheric distillation to renove inpurities fromthe

crude product. Methods of contacting a crude feed in
wa@aewsndante with inventions are descri bed her eP@I/US2004/042136

Addi tionally, enbodiments to produce products with

vari.pous nc ntr.at t [ s
2ol SRR AR AR Do gRRE o S G3 Brl P cagasr

noﬁmmrmm@ﬁadndweﬁﬁ@la@ﬁs pelaasisks, are described. The
crude feed ma dgqrabe contacted with a hydrogen source in

t he Tpatmenicd g5l crsies s e@lh@ceéheapryg@%leﬁ ft the
dlsggﬁ@gaéeh 4,49 E\fch"%ﬂ?/ tfe cﬂu@eésér%gméﬁéﬁe b or & n; \%ﬁé 1 n AR S

Zones nts, ogen
treSIEhC. Al @u@iﬁﬁfoﬁtﬁiﬁidva’nt@eﬂ wrudenhaiig to l@etrﬁfatealtmmmbmfefdsrkmi to as

hyd en_source nay include the regction.of at |east a
“cpyée ifqe% Bho pIdS Eredmay bAPRFd # deReiic Gt Thegme product

res%r %{1 8%51:{1’;06% Pﬁl@tci’l{él%sfeé(f‘ uﬁn% 1t & 1030 nadth, gscéu%ble for

rm hydrogen an I't ght hydrocar bon
trahs;pomngaxgleo“reBﬁ:mng n Pnfpei't;ad o6 gercradeyprodigdt adasslodme to the

reaction of at ortion af the | ani c
COpEIPRNYiSE pfcrpgfthsr?mfeﬁéﬁ“ exgsptegy ‘ﬁﬁﬁeé?mdﬁl 31 e fptdgiteed, or closer
to [ IRE onaﬁ'l% aff@ﬁéi‘ﬁesqyf%’éﬁtt cr@RNELRHeYrh ROk b @8 d 8R%eby have
vapor, of m xtures thereof produced during
enhdreed ermnarrm ngue Tigivedo dhe oot valuedfibesrutitéeedr ddeh crude
oduct ' th liquid m xture at, STP and
orlfigitenan e inet ol e istinid o SR B
effRifhcidsn P@@-f@atﬁﬁﬁ%‘am&k deb@ filrDafbn, ReREthtlizaB0A/ Hd/drhe

crude product may include solids (such as i norganic
atrsgiphdidc distiflagiongo kehove impitiesiramehd oaiderpradact. t he

S?Lg\a%tggg%q}b cop%n g%g]a% g@g r:qc—gedqu e%cotr%a&ce vat% 18vent1tog? e qucrlbed

hetone ! Ad@lﬁoﬁalfye 8mbbdimeAts1e hrddde Bfodacts OALT \ﬂihouﬁ‘dd)ﬁdeﬁﬂrﬁlons of
portions of reactor, or multiple reactors. npl es

naplithp,deetasens dﬁﬁa]l; andigr Y6 Qs sehich we pehgaaerally pé@dy&éd fléféawentlonal
e e in the presence of catalyst
ty}i’eﬁ OIIEBGO %sggs’%%c 8@%% reactor, a fixed bed reactor, a
co nt’lrlféttﬁ?atfel fedinkay be dotitactsd m(at}grdrc(g@ﬁ'ﬁﬁi)me & Ehplfpagsence of one or
react or, plug-flow reactor, and a Jiquid/ljquid
mege Rk ﬂ@t@talys@(@ram%acsﬂg RORSHPRY T e PRGNS ALAT'D 8 M98
coﬁ%@tgﬁ%% ol d an ebul l ating bed reactor. Contacting
Ions typically include tenperature, pressure,
cr udg sbme @nibbdimentsy il hydrapgnsdwte dvgeneetiddesite. T st generation
hydr ogen source fl ow, ~or conbi nations thereof
of G AR B H G ORISR A1V IBF 8 by TERStIER f reea PRI, Yl rugde feed with
$th©80-5007EaE13009100 °C t
th?@%ﬁlg%ﬁgg& yaﬂﬁgﬁl Eiahirtsi BEARS 0&’"360- 700 0C. or =
foén ﬁyﬁ@@erﬂﬁd/dﬂ1@1ﬂh@dﬁonﬁbo$ iIn sith gederatioa dfyydogen may include the

source is su L ed as r e dr
o SR B Bk e B R BEng U, 39 Rgmot,
mgtglu%g.ggtged will generally range from 1l- 16, 100 NnB n3,
NV, 3-4000 NnB/nB, or 5-300 NmV. Contacting
t y pi el tbial product generally includes gas, vapor, liquids, or mixtures thereof

produced during the contacting. The total product includes the crude product that is a
liquid mixture at STP and, in some embodiments, hydrocarbons that are not condensable
at STP. In some embodiments, the total product and/or the crude product may include
solids (such as inorganic solids and/or coke). In certain embodiments, the solids may be

entrained in the liquid and/or vapor produced during contacting.
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- vowpeeofithe contygiingions. Tymigalbp theevribag ©

takes place in a pressure range between 0.1-20 Mra,

1-16 MPa, 2-10 MPa, or 4-8 MPa. m sone enbodi nents in
wokioshéstam i s added, a ratio of steamto cruPer/iemd4/042136

isin arange fromO0.01-3 kilogranms, 0.03-2.5

kilqgrans,. or 0.1-.1 Ki : '
B Dhof et BGPTSR Bk H.eatamiRb
porbishé bEa RAttot, @r MRilNSlareactdre Bxdmptes of resstordehdteery berustd e
contacting zone of at |east 10% at | east gi)o/ . Ofﬂgat
corfteistoraiaied withe hygrogen BHGHIR (BF PISEIE AR caDISHFCLdRa stacked
Typi.cal | t - j i
oo ALER B RGPPSRt s
reaGRtAslh Mg wzeacor, hnd 8 biqeiddiduadicorgatter, Hxanmplestdfad ikl include a
be done in the pregel ce %f an additional gas, for
flughzedihed reagtqysnd ap ePRlHER PedEaqithe et hane, propanes,
but @%ﬁ%ctéﬁ%@ fots tﬁﬂéa‘wﬁlﬁclu@é teﬁgi@itﬁ%,t hefsird, BRI Féed flow,

FI G schemat1c of an enbodi nment ‘of contacting
totalysddat 110@, resiidntedtipe,dgdomgen heurco flalv, pr auulynations ghereof.

vapor. The.crude feed exits crude feed supply .10l apd
CopbR G R iE TP LoREO oAt A e e it e fRey
pr trifdde catalyst used in the contacting zone may range

rom 1-100 grams, 2-80 grans, 3-70 grams, or 4-60
gr af®ntactng kpetptanss maf rangedeonh 88¢-800 € HEOCHIN *4e oF HP-600 °C.

. [ di nent a dil t
R ke U T
gad, 8RGhankNoSGBCR HRGH TN $as 10 8e 6Fudd FeddoRil @ntRll§ range from 1-
bottom portion of ,contacti g]g zope 102 via,cqnduit 104.
16100 demY/al r2-80RSNMYENT 34000 d1e fder Hetdl Nmy/mbe Orutaeing typically

.to a tenperature of,at |east 0C,an I 300,
takgy P@‘Fe %%EBWB%? ey P%&'el‘ﬁﬁ? 'flézcﬂﬁlg%abﬁ'lng ?%1 AT edégg/lpa' In
sof® caDHatRE kI E vaaetestddd is ddded Gadatiy of bleemas unde ffesdds iy range

be heated to a ten:gerature in a ran%e from 100-500. 0C
fropy 09063 KbErow, O3sbhAkilegngi orchl 4, kilogeang gt s{papaper Lilogram of

o i pe ' t
eof YRR AN AL G 50 80 OSSR AP oy oo
fed®EiM thecdrgatiag zbme 6f 4t eampeT(b,ut deasf 5G4, drew &dastl906 0Cthertotal

t | t 300 OC pri t.o _introducti i nt tacting.

at | eas prior to introdyc |0Eﬁ§}3%geeaglg{@&ol %%gngzone
i Lol . ontath . 30050 E8mBEdiments,
L e . S
cohBctingindy by doheinake pasence b el additivis] gas\fbrofxamipée, ergedenitrogen,

feed may be reducgd gri or to introducti oq).of. thﬁ1 crude
mathang, PHHERS, PHP2REH PUERTSNBIOPERE: DEERCS XA RNAtRAR HL 104

e | ' ' heiRd sydtenf IMaRHYS Brod

450, S35k LB ot S gt o BFURLD ot
thefotd pratiuct asoarpapoenThe cmde Fedexiislerufie &¢dsapplyd 01 endrerfers

coRBR IR RSB Ten T ap it PetantB e RS TR 0 BE Fptacting
zoﬁé@ﬁg?{r%ﬁ ag:r(ﬁﬁ Yorof £&fls, 2180 SRANR, SITDRHAE B 3.60t é‘i?m@,rpéﬁ €00 grams

ded continuously to contacting zone 102.
of Mtuderfged in thomerdactinggoronks cegainrembodimenis.fa diluepi mepbe added to

i nhi.bit separatjon of.the.catalyst.fromthe.cr
tn¢ Gde Gl Gt S Rt o AT B koA sl g oruce
fed BRELIaYAtei JdrEort et RinketingByiel 028D y@fuitriom In certain
contacting zone 102, and in sone enbodi nents, such
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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catalyst is regenerated and re-used. In certain
enbodi nents, fresh catal yst nay be added to contacting

W@ o0v8/046385 duri ng the reaction process. | n somePCT/US2004/042136
enbodi nents, the crude feed and/or a m xture of crude
feeq, \t%]ﬁlg eﬁltaﬁ h{}ﬁfsgﬁf%'cﬁtaﬁ% is c%ﬁ{b%eﬂ%ltﬁ the _Fﬁﬁdquétpﬁﬁi transferred
into e con zone "as an emul si on. ermul si on

to afmtadmmgpbﬁ@ aoxk dTh)g/crudmfned/icmlgl}atmxmlregmy loe Isamtetd to a temperature of
cat al yst/ wat er mxté e Wth a crude feed/surfact

at epst gD SCR 45 5Ae M6 T RB Y SO RHP CoBACHEE HpadA2y dypically.
the][ &ﬁd@f’é‘%hgﬁa@%e hEBﬁed%ylt j%gatﬂﬁﬁn%%ﬁﬁ%é‘fr&h@@bgob% 0®B00-400 °C.

ast ays, at |east ays | east 7 days.
In Sype embb@xmdntsetlermﬂl@ fe¢d/¢m§ly$tematwre sty f br ce@@ingeaglsndiments,

TAR of ey eferd oy §e iRl o8y B Ehsg o B sttt hio me
cofithEiRzoA8 1 Gor é@ﬁ.&ia{\é MAGR: SRES fe%hlomalf’yspﬂfﬂﬁhre@é Qefled at a

Charl"eston, South Carolina, U.S. A), C21 dicarboxylic
terfiprratyrein kAt B AOND 00580;°Ovs 2BV S elkeh saliso ftapidic components

; rodu ou et rol sul.f onat.e tapur SAS 30;
B B b 0 TP TOCE o e AN o e ot some
acidiceofaponed®tiint e MNRteABedtorEaidcand TANNS Ohe Eﬁfdb ifekel
Danbury, Connecticut, U S A or m xtures thereof.

St atih sorze embpdisrante theisradedeed added eantiagoysdy to contacting zone

10%), g@gﬁj&eﬂ%a{ljnagel}é%ong 19? %},&92)%%&?%% %Mﬁ e@%ﬁ&n of the catalyst
froBakRr cruddicbd/baalyty rﬁl.xtlhie\/\lhﬂmﬁyemlbb(ﬁrﬁlt)s, atResygpe@rtion of the

conduit 106 may couple conduit 108 and conduit 104. In
caighisemenbe dpreyadsion setastiezona 402 apdén remye gmpedimepts, such

R M S e

to \t@lﬁtﬁﬁmklz@nﬁﬁw dutinythatredcdas prageggort i on of the materi al

fromconduit 108 to be recycled to conduit. 104and/{ or
contlaSeR GbeAEnentsp the i AR TS, of&ﬂtd&?tne% fththe

1n3ffg5ﬁ1c TRY A8 E’cq§ irfn%oﬁﬁﬁe% 1th> th® @&Hhétm%%n& 9s A LAWsRL. The emulsion

a por |on 0 mat er i al be condensed and
mayetsyeepated by combadig argmxgamc]s@ﬁ patlatystszatteamm(ture with a crude

rord M i b obeenbonaBis s B Mo 18EHS Gon. The
enfiflbh Ha rln‘ﬂ‘ﬂn s@ab"l’é‘f& fafl@ﬁ@t 2Qfl 86 |6t Z@RR, H02 1aasChddyRat

a constant volume of liquid in the contacting zone'is
Typidatiyatha echulsion moyrecneaib sidbledon 3 dayss Ubdaysn$ d&YSL gr 3 days.

5 LSS HTP o 30PE 5L ) B SRR, S ka0t

MERIWEGdcB B SRy i’%umr ? ORH &M Jo11tB Ioagolﬁfaaucmq Ca
I nstrument atlon Gas inlet port 112 may be used t

dicarbanyliadatiy acith (RIACTRE] f’rﬁ)ﬁdi\/lﬁ@éwegtyaecc Spesiediydiroduct Group)
oo e B2t I8 5 LA A R, NG ot

UK §iTREMA1 NiFL40 B’ﬁﬁfad@ﬁlt lqsﬁﬂmt@hr&ldbomrﬂﬁldy t@dhﬁe@fcuﬁ tuasm ), or
to contacting zone 102. In certain enbodi nen

mixgresilrsreof.r Sfahﬂnzsrsumlmm beleate polt lan@%waélerhyéen%ﬁ@eiétdﬂch
t hr. oy £ I t
eélgg? P Wa neeo?& ' %’% i%‘bﬁ%AB raglg n§ g%r o %@g%sa T Baker,

P}m?gg@urgrmmqa@éﬁm Smg).zone 102. In certain

odi nents, the total product. is produced as vapor
Recycle conduit 106 may couple conduit 108 ‘and conduit 104. In some
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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and/ or a vapor containing small amunts of |iquids and
solids fromthe top of contacting zone 102. The vapor

WO g005/06638ported to separati on zone 116 via conpei/USDHOB8042136
The ratio of a hydrogen source to crude feed in

ontacti.ng zo 1Q2 and/ : r | s
oA G % o TR B, SSHEB b Doy e posiiona
in GREHRN 08 talicly phase a poaibtnad thd materithe be@pnddnsed and recycled to

con;actin% zone 102. In sone en‘ooi:%jgcrzggt.sL1 %he Xﬁpor
conjpasiarg ete {9% it deEanGRodia et ZePe 1ié 19pmay beja gge gecycle
lind Flb GRSt ?al sal%’agag_}beﬁ%/ bOu&ddb BFiroldow KPR fbr?

grams, or at [east 0. grams of crude product per
cor@id@ig@bne 1 02lsuchekat,a dohstastrohime efifpdd methe Sontabieng/zme s

roduced fromthe top of contacti zone, 102 i ncl udes
mapytReD. 1B SOMpETRogiEcIily A sybgants g gCiar o b iapgof liduid can be
maggfqlg%kg fn r;cgg Eoﬁﬁ&mﬁong qslealRRfne b5REd iRdcRtaBhg 268K QU2 may be

remal I'n contacting zone 102 as
mapjtored edingtstandrdt insrmomtaioni Gips prlotaet]12Mey bo bsaddo allow
nd/ or _used catal yst i.ncl ude resj dual rude feed
adffiop 6F e Brdrosen cebipsur it et o thiEenh 28 ag R brude focd
entERURR AN, ARPBNATE dorh @ chiBbdeRR, GEAH enlBY RFITI4 RBEbe used to
gases usinhg standard separation techniques. The crude
allpw additibn X steem e pentadtingrzons 1902. 1ha-ertaig earhasigends, @@aqueous
roduct receiver 119.via c it 118. The .r l.t,i ng
sn o R ey A A RS iy Heamd B e i
andfPkorhé EabsBMentsCitueft RpOdioa lof RaB1aY ffodbdids FRdduced as vapor
i ncl ude one or nore pipelines, one or nore storage

fromméanactiog@ons 1081 e certainsptotanensh thedote produgkis produced as vapor
nbi nat i . th | : ' t .
an B8RSR srLampE S 8 ERE Byl HE1op of cquracting

7oA (20 NTHH RpbER tranyshiRg €8 sepatdiiod eon® 1 6reialkandyit 168. The ratio of
transported to other processing units (for exanple )
hyfrogen sairgatogradasfeed B gongcting goner (2 qné{pé\i;lgrg)ressure in the contacting

| ant )an rqte t td i
ooBs Rt PE Chsied i ihenBpRBERE el AAREpAdEc! o thetop of
coRtAel zdne U2 d¥n sdiné Srebadimeets athe daatr paeduche froemthe éxp of
usi ng standard_physi cal separatiqn ngghodsﬁ%&g%
copireli zoneflUR ipchudes 3t lead Oy pretgadtileast U-627 ¢ g 0.9 grams, or at
In2f | 6% L] BB &its, th
1e3FB3) By i ira PP, Bl SO R Bk egich s, the
vapsqatodieed fitond thle tpp oficontactihg zomeal02biacladés e @, 8-8.99 grams, or 0.9-
liquid mxed wih gas or solids. .The crude feed may
O-MWSQSHWQEPFQ@CERﬁ’i@T%QfWQe ?et?ﬂdui t 104. In sone
embqgl denheadndis id 65RAKRE ZbAOTNL RehyEpredects of
fee Sgg%%ﬁétéﬂﬁ%ﬁ%y 1%Z§naylihcludg]gg§ inlet 8&% 50
thd déhtacking peovess rfitediotidnarsl/orgmed tathlyst may mclude r¢m§4
directly enter contacting zone 102. In certain
ary r?B_é%l_femsnt s, steaminlet port 114 may be used to allow
addgﬁ's rB{ont 36t Silee BIOVaPorGiBbAEd hilsepari€edlid Zorn] (i crude product
crude teed may be contacted with the catalyst in i .
and @ateaasinggtandand sep@ation iselodques. dhe srugle ppedigtietits separation unit

0 enbodi ment condui 06 allo tf € .
5O SR BbBun SPA PR BB L ThERS gl rv produc
m&PH ffabRFoZ @ARpIRAion/anliok trédhittrenhaCruide prottesretbigert Vahay
product and/or solids and/or unreacted crude feed

ineluile snecwrmerstirRYings EC QDMOEHOTBAE BES, QBpaT MPTedFAsRRTEAtion
ve%s?éf's, 8 gorﬁl%ﬁgt%ﬁs # 38t 'H's A0 Embodiments, the separated gas (for example,

al crude feed

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

to other processing units (for example, for use in a fuel cell or a sulfur recovery plant)
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enbodi nents, a condensing unit may be positioned (for
exanple, in conduit 106) to allow at | east a portion

w@Rooshes3ns xture in the conduit to be condensedP@mntis2004/042136
recycled to contacting zone 102 for further

an@/algf;eﬁga&g% co!rﬁcﬁﬁ Lahd (ﬁ"q}g leﬁﬁﬁt@o TR ENEif eﬁl@B&ilﬂ{ehts entrained

ecc I'n sonme enbodi nents,
solmruihd!dr 1i40Rdls mmﬂlelcnmietpiedm;t fnalytbe rerhovedrsmgstaglard phys1ca1

ok Sl P R GEREAL 50, Bl
S e p Iéﬁr% ﬁ%ﬂslétg %@E&l}‘{ﬁeﬁﬂeﬁpf 00dE tre ARG/ c?tﬁdecﬁédi{’vi'tﬁtong lor more

total product includes
catabjstsds prddaee s titaldmodumy thaemsg ba raétqsdi or atiquidenixed alith gas or

standard solid se t.iaon
solfdsor el B Rk Prer coyistik 2om 117 e ORO G, S,
enfBB IR HRE (HRERAI b @ WrecedMd flsm tRCEHaefeell @ip¥atBhuit B04 may
conbi nati on of catalyst, used catalyst, and/or coke,

1ndimdesgamlelmmtj1 e rin§0ma epthOdlrmnt%Ea& inéet @Q@éﬁ “ﬂ@ay direcily enter

coBGRRG2LEE 165 O 3L 9B RERE Ly Dl 3P STBRPALRR G o

ad #8¥n BE tHeQEME! ®tohficERR Sbtet 10204 haRrelldefeed Map BEBontacted with the
enbodi nents, to contacting zone 102 via conduit 126.

catflyst mecwtalc@@g poret i08rio pegduce afotabangiics, Iywncormhasdagents, conduit
1 Ogﬂafj?w els?(,:s[g % %?g{oﬁlg q” tﬁ%gteﬁ l%o uef t%ri)tgq‘&%};c% t6 %Qﬁtag‘t%?g 2091 102. A

mik@Rafat indfudéome tdidrprotact aadvdt! Sdhdl %ﬁd/ohummté(ﬁcmde feed exits
enbodi nents, the crude product nmay. be transported to

contaeting zeme 197 6ud ertersceparyéan zang 124 via engBtlil REninsome
erqbg)‘g%gen% 91%8 en@ﬁll u?ltrﬁcfl)glgete% ftﬂ)qllé& o BYarh eﬂgllﬂ(égn t106) to allow

a por ses tTai ne
at Idﬁﬁ 4 soirédn of thel hmktu&nﬂl/ the cm’fdmct&o ibe odehsdm@ndhecycled to contacting
arated using standard gas/l [ gul d se tio

zope E%fca dagher pacegsiagpineerta sy anwé% Ew 196 By bea
ga@pé?: gu §iEsdnfdLfibd ffrents b ﬁﬂﬁ 1@@%@? 11'1@{?&6% ﬁft&efor removing

sep AFate gas iIs transporie to ot processing units
paftiodds feorap tetal prducise in a fuel cell, a sul fur

recqvery lant her es ni ts
com}Pﬁ%H H’él Ztoﬁ‘égé%yfafl fua/lb‘?r? 89@%814‘3&@%«* may be separated
ﬁ({hg RieAGal g&dﬁ&%d/ o RaaRRE RIERMUIEH:Sn WEBRER bR pRudtincludes

rtion of a crude feed is performed before
solife tlurr smdids fnag dhe separated fiom tho mtaqurocihgt #eing stapdlazd sg@lid sepgration

teQHGHBIoR LT SR PR CHIG: P 1g8y SEEMIASan Pt g separaton).

So?M§§r§:'IHd153§>r RR¥mP., &%ﬁﬁﬁ&t‘uﬁﬂof‘%ﬁéﬁﬂ'{_}% u%&pceaﬂ%toﬁnd/or coke. In some
contacti ng system 122 (shown in 1 and 2). The

entroditperfis enq)oetmre@fsths epses it separated fom H tofahprodhetuile sapa.

ast _a porti
erph B b ahl P8 SUaPED Gt B R s R F Ry Hegfeveted o
coh@GiN NOAMESorl B PIRELEMERPAb dbdctiipUde fl 02 diaadtlduit 126. The
hydrocarbons The separated crude feed, in sone

reestebrskioréon mayi fat pxaenie.derpombined voth thewpiiedpedang qnfergontacting

O ARRS  Bhe EP B  s v
cofliigit 1 28 Ulni ®@Raidf ensiodirgass, tROSuOEprolyt mayt lbg/uaﬁsberted to the crude

separated crude feed i ncl udes a ni xture of conponents
Proflydh reeeyst-1 i ng range

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

separated using standard gas/liquid separation techniques, for example, sparging,
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‘ otm@rwsarpew@amaémewﬁémbﬂeﬁa diorRge

di stribution between 100-1000 0C, 120-900 0C, or
200- 800 OC. The hydrocarbons separated fromthe crude

w0 e@d/ o3 separation zone 132 via conduit 134P€DURI®04/042136
transported to other processing units, treatnent

mepffhde! stfeb:?r%mrf LRk ?&@er@?é&ubﬁél? Stn s‘aﬁlece?rmdﬁﬁédéQ Rize segarated gas is

ér eo ortion of the separat
trafigp@tle€td bthergpedssing anity (foeexbile o wwatie afued ool ER:Stuilﬁllg recovery

stem 130 via conduit (136, to _be furt ces
plaphyother EOCEFSIRESI S o R RO HORR temaez iraBick 3‘%‘%@%0““%
30 via conduit 138. In sone enbodi nents, the crude
product produced froma crude feed by any nethod
des @ isdmdelhhamfmnﬁsssebhmﬁde df @i ledst a portivdefialvande fsed isgerformed

a as or_ djffer fro the cr feed Fo exanpl .
oo U THbCAIEE TR HENRS ABI A Crd ¢ SEHEF S Shat PRpodiment
of & S%J fdtheBhe M Mhﬁtibnt\kﬂi@ﬁ £Bynth &gl Sybtosh. 'Gbn@acﬁhg Rekeén 130 may

uct having a viscosity that is between
be uoma«ztmgtsysr@fn lta®eandfom @entpetmgﬁysteahtm (sown gbﬂﬁ& y %l 2). The

Th t
enlfiF ST o R eb L0y RSB O deherh A 02 gt et
pottRnd UGBS feed ¥ sephrafAhRHo BRI akl se@mﬁﬁ@fbteﬁl@hq@é& tefproduce a
bl endi ng zone 140 and contacting system 130. hi

seppeatedimde ftsd andbpidrocarhony. bl separplseliciusle foed, iheorae erghodiments,

duct. exi t contactl o
BT BRI HSETIAER G MERT A g
leakEBRE ° Qo & $dnlerfibodifents) Alsiling ige Hlstrﬂalmeﬁblf aeldass200 °C.

one or nore process streans (faor exanp

TyhicaHndhe srparated ends fed mwsﬁﬁl@fﬁl&%%«f%@m@ﬁmﬁﬂwmb%hng range
i CTERRIRD, 2o Sres ol asty
seffir 6@ Sdnsthe eAl. fedr d:kﬁt@ef)z&etdon onegd8?2 via canidwuit llBé$o be transported to
thereof, are introduced_directl y; éo bl endi n zone
B ios ar tgBp{ong Aaereol

14 O)%t;l%a s %?’ ebsgglngféﬂtc%e' f@ecpémﬁ%?]?arg’tll&f‘iﬂn@ 932 QHE& enters

ct may neet specific product
coffaeiind $ystin mﬁswa Spﬁhnﬁ 136 tp beduther ppaesded dafaromtbe crude product,
i.nclude, but are no a range of or alimt

whieh apis qQpERGHRg SYSERR] 3&/?’@(98‘%&?&/%80 r conbi nati ons
t hergQime ERBoBRRES theRir@fsbdit b%o?lu@é@ﬂgﬂn%rﬁwﬁ:e& 89 any

Vi a conlgwt 144 to be transported and/or processed. In
mahmadﬂnhbmﬁ hrezein $5 bleedddamioh a c1dg dres isthe darde pg @fgdlffh@nt from the

r&f&%eafgt raﬁ’f negre@%ﬁ%ﬁ%%ﬁ%g 53 alcégli)%ne{ﬁo 1’;}%%( ?ﬁ%l %avmg a

dlffﬁreﬂﬁﬂgﬂosn}j— ﬁﬁréb% infEs1 B lpromit EM% PisEbsstgahat@glbetween

for” exanpl e, potassium hydrOX| e recovered
thesreismsntglof ttwycrb@ ottt and tlw viseoaitidpf the seidec Thasesuligg blepded

rma Gr d/ met han fure nbi ni ng et hanol
pr%? i’eéPﬁﬂ’ée OF F#nRROG Olf 8114781\‘,\’%%‘&%1 e viscosity of
t he GUASs § 89@matie 8f hdembbEinehtér degdhatRindbidnding zone 140
m xture to at nost 500 OC may, reduce TAN of .the_ crude

anﬂe:edtat:‘f@ng gystent hih In, certmeen@odgnelte chleagitairortgn gfifhe crude product
t
ex&ts ﬁ?l%:&? }q%gsygrﬁglt é%e‘P 4 co%dlugq 38908 ehtrér terﬁg%né?e %nMW' thli‘bﬁndmg

I natron W I Ng zone
zohB 8 40 H URsf £RstiembeIhs crledieducois combined 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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zone 132 through conduit 104. The crude feed is

separated as previously described to forma separated
weewdoeddeed. The separated crude feed enters cPOI/ESI00H042136

systen1130 through conduit 136. The crude product

exits. c Gl |0 t e,
L o L
meBf %@ﬁﬁa pﬁéd@ﬂﬁpe@iﬁdhﬁﬁnsc ISpdcﬂﬁc ipraduotispeeidicatiens usiudsd, but are not

are conbined with the cru roduct to fo
limied el Rt o 6 Lkt AP ARG LA Rcsity 1S cRbAtCARS thereot
d and/
T RRAA ot SR HhGind e Pl Eodyen b snmiiod gyoor
pmk&ﬁ@@ﬂ in FIG. 1) may be p05|t|oned bef ore contacting
syst em 148. an aIH$ te enb qige tthe]&g(%smlons
of {rh@n@;e)ﬁp‘g%c 1mﬁ§tssl§} 13.gepe Wethg co PedFPergS using
be £} 2daxbilo. f thanol.
B AN Tt
The edcavsrsd suctlEnel may adng,tsm dlssob'@d salts fmg:xel}askemta&ssﬂnrhydrome
o PR e ek AR S B el o orm a e
fecRAh&h¥ll Snix@Rfe. "TorhbihBS hoBaRAWiththe chidy deedfiestd t6 Mdvesrshe
contacting system 100 via conduit 104 and is contacted

visobdity cef theycindejaed s bgaidng tha crude ferdémetherolgrixfipa to at most 500 °C
i no t ca uce the total product.
Hm?ﬁgigﬁﬁgﬁﬂﬁ?gﬁdgwkﬂ%§f%&8%‘ Qﬂ?ogen and, in sgne

enb @gi e (it Sschambtideandrsbdeihent DT@ sépdraﬂlorpldmé e torBiyiation with a
exit contacting system 100 via conduit 108, The

oorhty@tmggeeyﬁteglem@pmb@wtlpn srithooblending sene: Hehejcrileapd entergispparation
th t. r e
o LS gl BB LR S e R PRt EE iR aAR o
fore a Eéiﬁraﬂ@cﬂ&ﬁaé eddhyde sgrattdcruda f&ﬁente&ﬂccttmwng Emdzm ngo
system 148 from cont act | neme@st em 100 via

throggh ¢ondait 136t dihp grude Prastig tcontagiang gstest g%‘gﬁllg enters blending
20{1%/ g urgeﬁ;%%lgﬁt ?ﬁf %%1&{&1% nd14 r&ﬁ&ﬁﬂocé@ &realﬂﬁﬁhd/or crudes

0 contacti ng em vica conduit
1ntlrcﬂiu@@d f/fal conéuib 04l aresombined mtithcthe nglds psadeot mmra)blemée@

t of tact t 0 t hat th t ed
pripigt o GebleRAmPra EX Iy DI PIBH et A0 ey dh 100 o
contiaet K0g, §<¥1§%’1€1ﬁ: éfnﬁggw&amuﬁ%%érﬁqﬂgs Cofita¥@RO§ystem 100

st ream produce cting System 100 is directly
(shivwiek FIGL 1) g be pusdoraddufan centactingysteact48n gn gy sltemnte

eml}qdcr)gngéﬁs gggg}ggﬁs %he];ee %g%%s gtﬁg ?ﬁélrlfggrs%%sélggécjf%]% system
10b|}§clﬁﬂé§ga§ {%&ggmwls&lhceﬁ‘ilyéte @%‘hta@tlﬂg’ Eysté 198 niafenclude one or more

gener at rogen and the catal yst produces a
camlymda.l CFhe c'EtaéysD imchntdcting system d 4fmnagrhsca additional inpeganic salt

calpl et ar erine) gk ey rabab i PE B0 SR oot
THEh MRS ERPERShiaBEnSHBEAIBO0 FiaRbAGil Hﬂl e Sontacted w1th a
separation zones, and/or bl ending zones, as sh

hy@rdgsn sduBe imvéep pb@f:n@c,ceftﬂ@@jmargaew sehtsriahist o nred%pe ‘the {otal product

TGt bbb e etoddh Aol gmte RO RYAPAANE H cAldlEFoduot. The
toladBrodlibidfay 886cRICHRE s gt i108 RCconduit 208, ETﬁ@hydro gen generated

transportation and/or for use in a refinery p cg
from contact of the inorganic salt catalyst with the crude feed may be used as a hydrogen

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

transferred to contacting system 148 from contacting system 100 via conduit 150.

39



10

15

20

25

30

i some enbodi ments, the crude product and/or the

bl ended product are transported to a refinery and/or a
woe@abesn: facility. The crude product and/ or PEEUS2004/042136

bl ended product may be processed to produce commerci al

progligl §]tte§'ﬂﬁg eﬁl%ﬁaﬁﬁ"éﬁ? RA&H %éﬂef’a[ﬂecf MRiro éﬁerﬁﬁ}b E‘Qsé‘pﬂﬁllted and/or

| ubii ca or ¢ rocessing y incl
tregted tantd Itherptramstreed tb camctmgasbrktymom%tm bwndglttllﬁ@ chn oeftain

e Qi SR e ORS | AR O b ok e STt PRkt that the
ge r&g&' ﬁ%drogg}f 110%6 REEG1yPEAA YShtactBlpHySterd 110 t@'ﬂ:@n@ﬁtlﬂ'@ff}@tem 148.

I st ractions "nay be hydrotreated. The t
In gomeembodinehtsde sapdr stremnrprosibetifromreostactng ms@lm U)Q)E directly

ot S GhaneoR “RGAF A Ee T G cain

enbodidiBid smdb Rgedieated c&m@iﬁg Eydtém IURSiAtndalt 192 f e@ntacting
of .coke (that is, coke is not detectable). In sone

systerb ddB neemtast Oftlhe cumdeeqowxﬁm alcleastaportingl ofdee generased hydrogen and

thq.ﬁgaiy% 'caﬁ, adﬂj;oo u%t qule ng@?{% ﬁ%tgmg? Stbo(aixggl‘g% Qﬁ‘é"&)tal %}oduct

The pasauef e;ﬁfs%@ﬁta@ﬁﬂgisg%tem 148 giglcbadit B3hodi ment's, t he
crude product has coke content in a range from above

0 t dn oertEn embgdﬂwmsoa ogstem sk inoindse gentactone sypigms, copfacting

0. 001-0..005 2B C I
o B 2o Ry B A e S PSS 1 Bl bt
or Pasciite MER &oﬁdﬂﬂﬁ:ﬂ@ﬁ s1tehthht préduides dizadvafiged atudatsd. Sfﬁ%r

at nost 50% at nost 30% or at nobst 10% of the MCR

prossstiemthreeht the cetplytie SYEm, the fruds el FRERASTedable for

crud [ %/CR content. In sone

tra@?Po t18ng[?&81t{‘02%§e eglﬁ‘%%&%& las, per gram of crude
pr odhééme @nboBidients, ﬂﬁ: agtidemodiict and/dbr the ®Benged pmduettare
nost Q.01 grams, or at nost O.

tramggsicaite § ey emddarea %?%@E%ttfaﬁg ﬁwﬁredf‘gwa@@ed@r g blended
pr% pe}/%e gpcpc% a% glgbd%%%ﬁggma@ R%Qt% sHetds AP tRon fuel,

am o sonme enbodi nent s,
hehiivgz fuet, alllbrmanﬁ;mtchbmmdalsd d%roafasmng mdem@iﬂdﬂ dstylling affd{er

S, e Bt g SRS B b B gg o
dlg%ﬁﬁfé)@ﬁ:@mng aﬁﬂ%ﬂle‘@ﬁw&hrﬁ&ts RS &a0€ produbethemIsides prdawss and/or

at are not condensabl e at STP, or a m xt ure t hereof .
théoncermaierdigitbodirations maipd hw@x@tregtaé car bon di oxi de,

car oxi de, qr conbi nat i re f ¢ f or ned

T oeUSBY PRdhEiarluas Srashm SR SO A B Miflost 003
éﬁh& rbrtahﬁlobmbg gﬁhﬁ; o¥abke pelopdni SF tota_])ﬁ?b(ﬁﬁk | h ceathedmbodiments,
t er nod ynam c conditions a nolar ratio of carbon

thcrmnammhlct ts substaiallyifeoriod éokes(ﬂ@ﬁt(lﬁz coke iggobdetecighle). gp some

er%t?)g;gﬁ s t %8@8%{0 t&an?%m a{ 1%o§trt?ﬁ)§‘gﬁ ’r{sa{ttjgos‘f arOQ%'?ams at
mbf V1 me@ls Rt 0068 gtantd, dr atﬁhosﬁomm grfipadb Moot per @ram of crude

nolar Tatio of the generated carbon nonoxide tq the
proéuver bt eatabnernoediaients the crude prpdact hasgecoke spntontin ¢ range from

0.4-0.9,..0 - . e Int
sbqshih osef aPRenor g p2B0L ol SRR 65 A per gram
ofReudeaediict] cilis At detectable.
In certain embodiments, the crude product has an MCR content that is at most

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

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

some embodiments, the crude product has, per gram of crude product, at most 0.05 grams,
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ot her processes |located in a proxi mate area or
upstream of the process. For exanple, the generated

W@ a005066300DN0Xi de may be used as a reduci ng agePCT/UR2004/042136
treati ng hydrocarbon formations or used in other

r oc es f or [ :
o BRREPS B AP L o038 Bl 2068 5 AR Rpicaly e
cridRrodlet Bag oLy &raff t€0.0p @uamats 0100800 A8 grarhgiok 0ri§001-0.01

range distribution between -10 0C and 538 0C. The
gramseiME Rupgr aragiof @drpardhr bons that have car bon

Pﬁg}qﬁ éém% r%%q%ogﬁgeglﬁ E}{eotmai-g Qué‘t 1n5’iﬁ@es'ﬂoﬁtdéhﬁeﬂ§§Me ges. The non-

-0.1 grans,
cofdéHaable gﬁ)sltygrcaﬂy mo(bide%uln ysdrorb hanbdms qaﬁmngh@nd@farmnmha
m xture. The C4 hydrocar bons . ma | ncl ude from 001-
hygdrogeq p\élﬁge hydgggenpcab (ﬁ}%’lﬁ:gomgq, %ﬁﬁrlhyéllr GAEbons that are not

coﬁgéoregasa@s?ﬁro&&ﬁm&et@e&ydrocarbons hi some

ments,” Iso-paraffins are produced relative to
n pdnaézftma eatbodineity hiydrogen gaspéarhon dmstdelca@boramon@gﬂe or

i T2 BB T T B gons

f WREORErmi iy @midcondtRNg @ molar rati
wi I?g?hﬁh&gaﬁlé’sﬂt E’aﬁﬁ@gt "%}8%1@ ML by ml oA molar ratio

ofpa;bahfmmxmyo |cand9|ou deoxidsagis 04 att melpr aaiiy o the spnaraied pagbon

nbodi e tot.al
gD g ererLeeodl Spride Reafs SRt o IbER s teast
0. 5’ror%mé‘el§’ct(ﬁ7 t Bdondy EnBbAimeas %frﬁbllat/rah@ Withd gbn@fawﬂ&sirbon monox1de
produced and/or ret orted froma formation., The

ol
toithcgandented cranrbanﬁledeﬁ mmeafrmge Fpm -3 1 OeP A 0rc§>oi19+8e "The ability

to &8{}"3?&8 cggﬁggnc%}ﬁ)% eeprr? fe%lﬂe n)g déar%%[d%hp h{lglﬁ{ rﬁ%be beneficial to

otB@Pr&dthseBllodabedl i raliftexiRfatsiited of Wsge@nabE thetpratess.NBor example the
ol efin content ofthe crude feed by a factor of ﬁ
gepgrateioerboprmenoxidemey bopsedias agedHeingngst ndrreting w@ocarbon

olefin tent r than
fopg g of BV PP o RS Slndsf RS O
MoSt InkofREmbadim@at, thdidial @todﬂtoiszts 30duced ihem_in mey inchER.a mixture

In certain enbodi nents, dr ocar bons h o
ofisgmnonpds thaidwvapdei }nﬁg&@%ﬁ#e IHEPYH a8 s The

mgltlg% 61[11% g&gg@ g&%ﬂrorga}rﬁ%ﬁsatg&%a% Qﬁbgn Q%Qérs Gh érﬁfg@'ﬁ%m 1to4. The

4 grams per gram of
mytaieaearincinde frawi 0100 BOBgErhmsd. OQiSH@é gainss, or BOOS-OK01i grams, of Cq

range bet ween 20-400 QC. SQ i ments,. at
OO 2 Of S IR DLy TS s PPl O 0.001-
g?eﬂfﬁ f 06101921 Of iREUER: Fr QM bf TRY
Og 6&082&?’?%&%32?{2'@% enb ggrl ments, the Ii(;:b;rude prgguct
h)hhﬁ(:afrbcmm On ﬁlﬁﬂdelﬁbﬁdlgleanso{paﬂt@ﬂnsmrQ pquan@d reftive to n-paraffins at

f _al | ef
wﬁ@ﬁhwo ot aE Bpt o B st PO et oSt aPERD 2ucp gt most
%ﬁ bérta'ﬁg ethBE@RefisSisbiparHrif ard giotRe et A4 Q0 n%rzifﬁﬁ@ at@weight

a olefins content in a range from 0.0001-
ragoamm ran@e G 0.0080kyi £08.000F-16, 010.0004.1g rﬂamap@fﬁngmmnclude

Boeii SH TGO BE Sy sone enod nents, the

hy dr BCikoashoitbnts, thetdtAlpBodiRNERY/6H Ghdd froth@mdyahaédolefins
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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20- 204 0OC have a weight ratio of alpha olefins to
i nternal double bond olefins of at |least 0.7, at |east
w02@5/064303 east 0.9, at least 1.0, at |east 1.4PCDUSEN4/042136
| east 1.5. In sone enbodi nents, the hydrocarbons with
Ll t t
8 e PRy G 2110 S @ToPRIUREIE Ao, e
Olé)ﬂileédrﬂﬁlt ioffi ttee drﬂitq&oﬂmc.’hms Sredted han the®l&fin GorgerB of dre Gudk feed by a

A we % rati o of al gh@ ol ef | to |nt gg@ doubl e

faﬁ@h@f megst h 9085 atmpest Py e products is
typifalliyin %'in%‘aﬁﬁerg ?ﬂw l;{}l;!ﬁo&%dﬂs bt @b(ﬁhﬁ?g Hn8e @[Stnbutlon
|ncrease anount a olefins to olefins wt

beitwteaar 204 000U bdve dmmid&nsrwylteham d tapge HomHBOA v Srammﬁ 610001-

e crude ct to commercial, products
2 81 S g o A e PR R T rO BE sange

dlwuﬁ&&lfn%ﬁgem%&m@mé °@n inorganic salt catalyst

may produce drocarbons with a boiling range

di stlni Sbmlembotlﬂfmm-‘e rat RstA0e010gtamb,at 19apicd. ORfegtamseerrat least 0.01

near ol.efi and, tr

ook bhe G pO RO SR P aRbe B REA B iR ©
erflyHh 8nth ARSI Srull @ plddieBtias @ ddh 010500 ereins, WORILDL danslsr 0.01-0.1

is at nost 0.4, at nost 1.0, or at nost 1.4. In

grews pApipheplsbos n@rﬁrem of lyendgaaredict. r ltdeg aigfembyodigents, the
fi h, t |
hy%rcgca%bgzlg}’v\% r g% H asﬁ}lglggg% ttrv%ek 869@? ? h}(l% I8 ailfflhtat Ialeﬁns

cdatédl mla ﬂmg@froﬂx (10@)140 OB raigy, DON-LH@EMIPSt B0 1-0.04 grams per
hydr ocar bons having a boiling range distribution in a

gremmdyBwcobens b 20wile 1agedisirihuien batvees2Q-4A9 et of

at | Q,
o el AT 58 L g Al 8T8 RcfBerveen
207204 ‘I’(ghavméﬂgh’grana@g elpti siefinb td intedndl doable doge oledinpear least

20- 400 OC. n- paraf f ms cont ent of iuchhgd&rgcar bons, di
0.Beat lepsrd ot IWHQ 809&?&%‘?11‘,0 Hasask! Arorpt sqme embodiments,

g pREECHBIONRITE bolink gt AiABRor ety av% 20£%@lftve dhweight ratio

off @phamleﬁnsttb &i’ltBlSlabde)ﬂé ]DOTEl dlefitshe anramrfaﬁﬁ s/~ 00, ()598 Sn843, or 1-2.
at nost 1.0, or gt nost

A GO B AR B e e ARE Dot QER b Hradr i

anliPnefalalP gf(?ﬁilg@'gseﬁr?f&taﬁ? bt @bstlde 'Pﬁé*ﬂﬁht?&@ Bl c By 11}%?6ased amount

n a range from0.00 grans, .
oﬂ)allﬁhh cﬂeﬁlsgo abafins mtlﬂnﬂerma.l Goupla benci:sena)gfaalhtaté tler apd@ersion of the
rﬁ 8 In sone. el i ments, the crude product has a
&% BN IQ FEBMEEiT é’ﬁ? U5fS-at nost 90% at nost 50% at
MOStp1d3%e datbddBfénts %bnﬁ&t G’ﬂa JTB&d feddavith athyldkdgéhRBurce in the
content of the crude feed. In certain enbodi nents, the
presaude oﬁmomgrgamcmlt wdialyst ey pepdane bydreearbenspyiga beilingrange

aipuicy Bypanatap it pieudt thear an R i e R Bivs ois and

tr&fst&abﬂ%ﬁwé:mwght R&fo & 181¥hOdlefhidiRh l%ﬁsiamme Bordet@linear
Ni/V/Fe content in a range from1l x 10 7 grans to 5 X

olmﬁnwgh gisglouBleponds 17 afymesi0.¢.0t mogt 1.0, o ajimeast 1. 4odn gerfain

eré‘gqu@g t? ,gga g?% %(atljéoofiﬂ%% foqgfgms%lélf Q%Ssoﬁ)%?ecu O%F Eqé]é)la%ap Slefins
wih c@tdOﬁBMboih@%sQﬁ alrirgpe TASh 07001 He4, ©r01dE.0f @ed1-0Fhe crude

product may, 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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enmbodi nents, have a TAN of at npbst 1, at nobst 0.5, at
nmost 0.1, or at nost 0.05. hi sone enbodi nents, TAN of

W0 b@so6a30® product may be in a range from 0. OORCT/OSDNH)42136
0.01 to 0.2, or 0.05to 0.1. In certain enbodi nents,

hy{iﬁ%ﬁrﬁpﬁs %9¥ﬂeas?ﬂ‘ér8%ﬂﬁrb%ﬁé‘ JRa P LAUChnESiéh J ®ASH.0 PR, 0.1-0.8

or at least 90% hi gher
grdﬂih’;l or 0)2e0.ABtangy. dvisbme cefnbbtlmmntsu dechf lgelgocathons drved weight ratio of

thq?@ng\%glggf?lgsgggbﬁr@fgra%%\{ ! (%{rat %fé)stt gg rﬁl%ljodsg &)]%E Otgﬁ%%arqa@h?lgst 0.8, or
at H@?t ¢ uf‘%)élﬁ’ ARAUGAra 1S c@nﬁeﬂhﬁ'su&?ﬁﬁi‘@@a&% e nLRRirias content of

at” nost 50% or at nost 30% of the total
thdatiée paidocemaobe estitnatdd to foe it p uahee s 0190 1-O6t graims, 0.01-0.8 grams,

iments, the r ct has a total heteroatons
org(}an,gana%p%{tgrqrgggfw%EQE dZ?IIF%JI east 40% or at |east 60%
of tf @or%@teﬂllboﬁﬁﬁ{e%fsoﬁfe(b'ﬁdecﬁﬂ&&@ ha®f totd1NieV A Rohteshf at most

The cr roduct may have a sulfur content of at nost
9099 % makt iﬁﬁﬁtat m% 10% amasb§ %o, 6096broest /s # N/ Vimeaatant of the

e fe ul fur, co
criledhi i fitFin oot ik s AL he s’ F arhlio® grugs
pr&ft@fr%t m’%%t D601 Qa0 MRS x 18t JImES, o@a@ﬂi&tglr)amﬁ ghilms of
nost 0. 004 granms, at nost 0.003 grams, or at nost

NifV /e Ieyeertein pinbedimenisnthe epsgivredncshas, Aer Spg ®é cpidsdpeduot, a

BB AT 48] Q10 o BULL 403 BB 1] s 02
x TET g2k, @nbedienns to tthel €T giemspr oduct  may have a

nltrogen content of at npst 90% or at nost 80%0

ni t iogeme eowedintentt therrauds Rradugt daga TAABORtIAQsY 89%, at most 50%,
or 69 Stn][O‘Vafof {hlge'lcﬁ[l{i' g?th%r ?Ig(%c%%d pﬁ'i I%tiu@trﬂfgﬁ nb%eé'tam

be at nos t nost
entPodifents) rhaaé a MAN oLat@fkdst ¢ z&lmost DIS a;tutmst Onih od atnmogt$,05. In some
t he crude product has, r gram.of cru r ct, a
enpodimagien T/ON PEHI qrutfleaorsa%ff@ g e rmﬂ@%wﬁ’ 8395? &9 Qrig 001 t0 0.2,
or 90 5& oPfL- 0. 003 grams. In some enbodi ments, the crude
product has, per gram of crude product, from0.05-0.2
gr anm cedin @ndddimehts, treahBI grhvity of thg emde Praduel € abieasthld %

G ] 3 W T e s
IntcEﬁalE:; @b%?uﬁeﬁl %ﬁv?%r(?ﬁlt'l‘fet crbide dﬁ&qgﬁet%e@%-géof@ 90, or 16-
e Ccru

In ot enbodi nment s,
20/ C of the crude product is 100- 120%of t he I—VC of the

g: Eg[g SfPlglgg?H}hPéH{l egg Od C}}){QEIVJCSISJ@%& éotgﬁﬁ&?es?ﬁoms content of at most

70%)%&[8@% 5@n, Qfat od @GR HE thRAChHERERSS dositont mtﬂabmdiglf@ed In
crude product includes conponents with a range of

cettoin armtg)dpoerrts ghe ¢md@mvéueumg ditefehhatoroatams @pnﬂ@@t ofrats dnget 10%, at

de ra t 5
et A0 6F oot BEARB R OR pRE R oplyf B s e el
di stThdytddprodhct@iay Mt ad0@uéontint af atfBsst 9894 allko@t70%, or at
0.101 MPa; at |east 0.001 grams, or fromO. 001 to 0.5

mgytH0%o of a Wﬂlr oeens o shegrude fged. The sulfur content of the crude product,
per gram of crude product, may be at most 0.02 grams, at most 0.008 grams, at most 0.005

grams, at most 0.004 grams, at most 0.003 grams, or at most 0.001 grams. In certain
embodiments, the crude product has, per gram of crude product, a sulfur content in a range
from 0.0001-0.02 grams or 0.005-0.01 grams.

In certain embodiments, the crude product may have a nitrogen content of ét most

90% or at most 80% of a nitrogen content of the crude feed. The nitrogen content of the
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boi ling range distribution between 200 0C and 300 0OC

at 0.101 MPa; at l|least 0.001 grans, or fromO0.001 to
w@:2®50660%5 of hydrocarbons with a boiling rangBCT/US2004/042136

di stribution between 300 0OC and 400 OC at 0.101 MPa;

d east f r
or ¥ Blncs 5 ot 8 Frole BRRino fay bR ol 002, &S 0.003
griet eennde00.00 hgetints3 &n 8@natmbodiftnigPte chutdegmoduct has, per gram of

enbodi nments, the crude product h r gramof cr
crpgeaRIqauct. ANiPgER FRNtENS A RHADEE fio B-088b6 008 J= 2 8&@;05%-003
ger 001-0.1 grans, or 0.001-0.05 grans. In certain

enbodi nents, the crude product has from 0.001-0. 2
gr aniim someGnfhibdiméfs, gheacrsdoprodaghiabaer prans ofigude product, from

di ment s, apht ha. .has at S . gra t
050 Rt 547 Etioiin epels. GRREC N T Bremarofist may be at
m&4tan. Gf 8PN N molP € 6CAt Gt PISOSMAIMARS 4. 110 s686 kAIbBdiments, the
enbodi ments,” from 0.00001-0. 15 granms, 0.0001-0.1

HA§T afithe code prolitt 3.8051 290w 9811 16Vedi the Hie of theawmdsf feed. In other

eri Gl 5 T o e e IE UL el o RO OT L THOSH B gde feed. A
crdApre dudt i/ MDs#hiA 2000 fhe Bide ®edH/OMdicalds GRA2 uphREBnd/dh

certai n enbodi nents, the naphtha has a benzene content
conbiamptien eidrydaegendn disipsocest isiminimalange from1 x 10 7

gra to x. 10 .2 qgr 1 X r t .

or ance §ude fptierdpdhfRgmboferigving AR ddshiafitng o some
enbbbdim 626 tBé Brulde PERMEt Bl d&E aCiens i0cEy eflaia 22 fideus.00 Dto 0.5 grams

handl e, thus a crude product that has a relatively | ow

offesadons il barine iapge diskibutien sphianest 2A8Hdior ﬁtgnyﬂt R04 °C at
0.561 f\/ﬁ’a%ﬁ@sﬁﬁb@? ans, BRRBI R0 8B d?%a?ﬁgse ﬁ%ﬁf&%}b% s with a
conpouhds. omat ¢ ¢onpounds may 1 fic ide nocycplc

boiliMgraggerpttitisionbefwaen pOd 9C yad 800 PCaY0.cONMREIASledd ®.001 grams,
nonocyclic ring conpounds may .inc|lude, but

. are not
orjfyorm 09 1te 0. p@Ame RELydracateans Wigh 2 heilig range distribution between 300

o d 7 X 4
RIS R0 s | EREEI 0 05 pramso
hyllrécatbdnk it diydilieg zeage distribditibn beiweeh 490 BErné 588 °C at 0.101 MPa.
Léﬂ?}é@é%ﬂe%;@%ﬁﬁé’rl}@,gﬁgfrﬁa@e Whﬁ%ﬁ{q;&?—é é‘ra_nfi) E)P gr}/llie product, a naphtha

cofitént Akt @O??]G}:-@E s, I@%éﬁ—@lel %rlm%, b &Oqle%.bg'g%ﬁéjyﬂn certain

. benzene; e ent yl met enzene; 1,
enabcalitnyihits, Zhé ci1d6 pradett lzasetony D.00 &19z2gmms or 0.01-0.05 grams of naphtha.

IS SROL B0 DGR g1 BAE,D: HLE ey HGREY 01 Erams. or at most
0.08 5RO fEinsPer Blaki Mrrga?hﬁﬁe RO brudYRiXEhdsCinfdepaRt | CS

aré used in a'variety commer ci al "products and/ or
enstoddimensts,i fheti @i 081 -Ocldrgrame it 0017 & geanusd er BOBEHILS grams of olefins

roduced gs described herein typicall as_an enhanced
P R e O, RSB E. R a2 B LS e, o
beRBRRAIARRAE & mbA®. (I Hafs Pt AHIE0. 008 SranRebr &radBt 0008 ighds. In
product, a toluene content from 0.001-0.2 grans,

ceplapsenahoimgniathe naphtip lps-adenzepeaeptentithat is ngareleisetabilgeor in a

rap G B o 00 Bell kit T RN B Mk 14 €355 6Rphgg x 10°

cr@ing i 1 xTe @hnieleCppeditonstast cofin Bnabhdhag beldensidered hazardous
product, an ortho- x%/l ene content from 0.001-0.2 grans,

tothapdis, thug a grudgwrodyct dahasg.rotiyelyAew brsne 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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crude product has, per gram of crude product, a

par a- xyl ene content from 0.001-0.09 grans, 0.005-0.08
w@e@®6630F 0. 001-0. 06 granms. An increase in thRCT/US2004/042136

aromatics content of naphtha tends to increase the

oct ane nunber of the naph
TGRSR Hr G ST PR g s 0 8 BB BBl totuene,
orﬁ&%@@éh 60K 18R, pastiidna ethji)behmieuﬂ-ethyﬂl@tméthyﬂmnzene 1-ethyl-
[imted to, a cal cul ated octane nunber_ for the naﬁht ha
2-ethyl benzene; 13 crmgtbs] bmzalefeé 3 3rpimethyl bengene; 1-methyl 3-propy1

cal cu tane f 0
o LSO QPO TR 240, e B0 TPt et

beh&shél 1 erentetfadhethgitbdnzues embbpemtyhnahﬁle)ehh@eptBaﬁlﬁhyl 2,4,5,6-
nunber of the gasoline, hi certain enbodi nents,

te@mn@tbylme@a@ms trj- rﬁ@pmadsowapﬁylﬁlae ShRaRIHES copgepers Qﬁgenzene
unb er I t
toﬁlgg 'Xy ypi lgla )ﬁ 81{ h@d{I %ﬁé oéu '(E;:HrreJ @@é&g%ﬂ[gnﬁ&c%
arbiBatids a&ie asdde afviagiety@d-cORmerdal3Bodumts W&Sol&ns 1B¢hm=dual
enbodi nents, the crude product ha her

tal
coxnoRats-c $he Bl Rodust HQEYASE &P B?ﬁ’? ‘Frﬁ tXPIB?J]?Y ﬁﬁ‘f‘gan enhanced
Coﬁl?eﬁgﬁftlﬂbﬁé R)aﬁt‘ﬁfo%ﬂ?tween 204 0C and 500 OC (total
nap

erosene”) relative to the total
ar onfatcertsinenittoditherits) t]nmcarud@pmlducrtehyammagmdof(@udcspméu@f a

de f I I 0
bt ot Ta 000 SO TRy QT B ST Bt L crude
? A plaln ftc‘i’ﬁ(?é yreﬁmtﬁetﬁﬂ@léﬁﬁ%@ﬁ@ﬁ?ﬂ% 0c001de.1 grams,

1$°8% 20% or 100% greater than the total
0. a@iafm)ﬂ igtans; @nOé)ﬁtrO D gtahrs. (The atudeapddushhamdekgamsd sadgproduct,

aﬁ‘FQf&‘Pf gI?Fa‘{Pe tr ng&aﬁ @Wgﬁg@@t? i%%%{l({ss[ggﬁgg% (%1 grams. The
crﬁ&%f%ﬂﬁct s &})ef %ﬂaﬂ?of drde Hro@iOdlpdtaXynad @bntedt B6H 1:00.12.09

gr ans, lQgrams per gram of total kerosene
grame, Ow@@ﬂa@l@&gram&eocﬂ &-Oiogies. has, per gram of crude

prod ct, adis Iat cont.en
g P i oot o5 arGrA RERE d BfTsesme opene
ﬁﬁ@éﬁ)f tHmabh@®) Crides Gnad; AN b|a§de(ﬁfT£1 &fikedbienh $asoline
ight ratio of kerosene to diesel in the distillate,

pqtgl’qah ofthe srugiss f Cosnline poteptial: may inchide pug isnot dymitedgoy aralculated

g rﬂu&}}%e& ?cgglée %%P%g{ 2;?0%18‘1% tf eas{urdgéj @{dggﬁscaﬂ?%av@%culated

o@MRintbetPinG ringe GF05-6@. Dikloddarfe ryiées of Qa[soﬁn@fbnﬂ)s tb reduce the
granms of kerosene. |In certain enbodl ments, th de .
refiviseent foraslditivemiloet owiease thegeang nBMbEE @fithe gaso p%t qsrtam

erﬁ‘&;&?ﬁlgﬁt@ th!e Qru%lg g‘?ocﬁﬁpﬁgiu@ﬂa?mﬂlﬁa%%& %?&%n@@fm at, Jeast 60,
, an omat | content o
atgeR0E0, a&lealste}I)s br & 13asyp@nBypiocallyathd eésic nimbeg o firs nalbhtha isina
certain errbodl nents, the kerosene has, per gram of

rapge H9rf0-9% 0 o REFPES: content in a range fromO0.1-0.5
g r anﬁl sofle dik 15'5@11961%? Qh?1 cﬂﬁ@?ﬁydu!:trhag %rhtl%{eP tcﬁﬂbﬂ&hﬁ'@d@tc%ntent in

freezing point o osene nmay bel ow -
hj&hbc}mbon& Bia0i@g adroilireg namge &istrib@ionAbetimaer 2@ tC amd 5(Bﬁa°C (total
napﬂthg %d ﬁgrogernoe ) rellatlve ?o thet%otai(aerrongcs content in the total naphtha and
kerosene of the crude feed by at least 5%, at least 10%, at least 50%, or at least 99%.
Typically, the total aromatics content in the total naphtha and kerosene of crude feed is
8%, 20%, 75%, or 100% greater than the total aromatics content in the total naphtha and

kerosene of the crude feed.
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portion of the crude product tends to increase the
density and reduce the freezing point of the kerosene

wW@orosieisodf t he crude product. A crude productP@i/Uk2084/042136
kerosene portion having a high density and | ow

freezin t |

tur B iy BEPSSPEER, 8 b R mRY B e hhlyaromatic
cofhPBsids)onRet iniyahgeREinrmOIHOI AL5 glamsc@00@i-0.2 grams, or 0.001-0.1

enbodi nents, the crude pr ct has, per gram of crude
grm%mcafamafwtéé@mse%@léﬁ& 43 range from 0. 001-0. 8

gra 4 [

‘he Ieggue({ H‘f}&l&t Réls 86r g;gﬁﬁg%gﬂe r&cﬁfcg% dgsrtglrggét)?ugg@fﬂﬁﬁa range
fro2®00601-00f grams)| maﬁto (ml;lo £ ceumss, fram 0.605%0.3@ramgrarfom 6:01-0.2

at least 0.5 granms. |n sone. enpodi rren% t he H’q?ﬁiséjﬂ ..
gramas, Ingemegprhornentt SEHENIANIR POMERSES IR Gt M heflisgllate, is na

firamO 8 grans, or 0.2-0.5

raI{g“z‘r%rﬁ;o‘%nll n 9,401rh]31 %%gmznggést@he crude product has, per

g r arm edme emﬁedmtemth,; tte, crwde\mm hess per grﬁmabfrcam@@mdlmh at Jeast
f.rom

0.1 zroms Trmakova hiohr S B bafierS: o, 810 sHilss peirosene.

In céhélﬂ %m%éﬁ%n&f auGhdd ﬁoﬂﬁbt Bad BHAD. 6010005 Qe AnPor0. Q1-8!Bgrams of
-0.8 grams per gram of crude product. In certain

kefm;bm:ll Inmnms enthodinve@e, fizsskerpsene hasm pergrav@dkegnsene, an aromatics

coBte {%t ag tg tg?agltgs 6{] ]géa%rOg]%Sg]%;oorrgt gealt (g%%ra A cert%m
erﬂﬂ&ﬁnﬁéﬂﬂg @hé’lféi’é’ééﬁ& hBapePgrafSd fhéfoserd) b ﬁfon@eftloﬁboﬁfeﬁttm arange
% at nost 50% at nost 30% at nost 10% or at nost

froxﬁ/&)df-oﬁigeam& Qi &ome®d-0.4 gragsrt ai n enbodi nents, the

(r: (r;_\ g ,Cia lﬁg i Iglg %fni)ﬁ? Serntsp g rfri'oeg%lﬁgpgfné ‘r&g frlég Gf(el% %Ligi%ly BeB%IOW -30 °C,

beﬂfv@m °@lr BEISTY 8008, QuriiBreasd 1nmb)és¢on@erﬁ Bf @n‘oa{mms 613 theistosene
01 ranms, at nost 0.005 grans, or. at nost

t}fq’ erude prodagbisadsennacase fes dongieanst ’i?éli%ft ’fhﬁ 5@621}3% Pomt of
S TR T

a gl Qdnsity A8d Wvai®eziog pSinDRay B Oefirgd avrproduice sdaton turbine fuel with
enbodi nents, .the crude product pay.include at |east a

thp desiiabls nsepertins ofiegh Janstly pri ophEci s Ment s, a crude
?Loﬁiﬂ%glaélﬂ%hﬂ)gﬁﬁn%ﬁ% g%e%ﬁ&’éoﬁ%g\&& s %gg éﬁmsof &H&e hiB&8ct, a diesel

grans
cotelOlrafgOH0Hh GOGILFS. SCgTamamafrgvmtO (pieﬁ 4@rans oIn crcrtanhsﬁmbodments
product. The cat may assist in s il t he
th iged g, @aus&anaefcilﬁ@itap&ﬁ%ﬁms St S ot €} bt iy least 03
orhils, FHr%PFeﬁEt'o”ﬁ ﬁlt gl% Ed)tﬁé emEQcﬁnféﬁisaﬂ%%‘ieSQWas' 1514?' ddrh of diesel, an
corrosi on, It friction, and/or increase water
ars@piacsatontent mba lahgé ﬁemcﬂ lﬂ@aros,@dbo;srgmmﬁ;tor 0R-05 gems.

E;? gﬁﬂ&tgfnteg’ﬁ#obgﬁé $ Wug% grgagcggla ,t%%}r %&%ﬂ%{g&&e product, a VGO
conttt }f@ﬂhée 806/ ROOPLHOD oEREBOE] @bom@ 8018, or Fn 0.1-0.3 grams.

catal yst UOsed for treatnment of a crude d’mt he
Inpegsigrobodiments i BG&hcabunt @ethp @rtpiecmwb@t tshHa atragel from 0.4-0.9

B85 T B Py B S s vt

pd&ran 6AVE0] Sh RIBAIWs T6Ateh TRl rhﬁgd:@dﬁﬁ@flt-699tg@a1hé]® 3-0.8 grams, or
catal yst in the contacting zone when hydrogen and/or a

0.8+0dgrainged contai ning sul fur is contacted

In some embodiments, the crude product has a residue content of at most 70%, at

most 50%, at most 30%, at most 10%, or at most 1% of the crude feed. In certain

embodiments, the crude product has, per gram of crude product, a residue content of at
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with the catal yst precursor. The catal ysts used in
contacting the crude feed with a hydrogen source to

wEe@does0t he total product may assi st in the redIU52004042136
of the m)I ecul ar wei ght of the crude feed. Not to be

m(?bﬂ% qu s LHEOY0 ok g&ﬁ@%%x&to O%n an tRsk @@2‘@&&5‘5 LPfost 0.01

SoUr e may reduce a ar wei ght
grﬁﬁ%@ﬁﬁ)@ﬁ ®00glahie, Gifat deost €601 ptancudh stie embt)dmntﬁ the crude

o e o T A el L ot o
gr%ﬁ%?t (ye()g)bﬁ Hi@yo H@V6.05 B¥hris %?@%OQW@%Tams

pase properties i nclude ca sts
desdnisbgd ehﬁ:bélnl[hntd thesarode mﬂmﬂ nma'nnshld«t aieleasaa ablgtsln dfghe

TNVS talyst. The TMS cata
cafpht. AR DR TR Rl T eftafet g U Erams, but
leRh 805,67 %ﬁndstéb'oﬁo@ﬂpd) D6 ALY, owogdsm @bomhgfahfs@m@atmy@@er

e TVS catay I's determ ned
gradl dif ogde ipeoduot. aThewsitaiyst nufy askiet inrstabdizingthe ﬁmdalp(f@guct during

the total ht. of. sul f ¢
trnsearb o apqr fPasiment i rodreng ey 1 “Rae B ElefFoomosion
1nl'11'31t%51§d?9 &nd/ BPfﬁbl%a& whter &paraliBn a91|11t1és &f thEsamBlpesdwef. A crude

transition nmetal sulfides may be found in "lnorganic
pr&dict tirat Hebwies airlpast a pditicaciithe @talptapaycasturtbprquosesped to produce

Publ i shi.n a te d m - London - New YorKk;
1“@6?5’%% gfg%g’p‘oréﬁiﬁb@ge{‘; “Yn certain enbodi ments,
t he T4 @%@h&’&ltfof'ﬁf&aﬂﬂéﬁ{ sEcradd Realin 0k p@éseh@aﬁta IQfdﬂogen
grans, east 5 grans, at least 0.8 grans

solitsgde prpdgge @eéﬁfﬁl ppdar anayrberpsingle eatakyst (pr@fplurahty of catalysts The
fides f cC
Ca@%%ﬁ?ﬁéﬁ 2P 10 %g;ati%glaycgt %ﬁ% é}ecgllggr %?gltrsn%bﬁveﬂed to the catalyst

in¢id ednyaetin @oﬁ@fvﬁén eIt gttt andfor areude feebeantdinmg siitfinoi contacted
net al sul ?I des in a range from 0. 4-0.999 grans,
with BreaBlist BIPSUISeF 0. 6- 0.8 grains. The TMS catal yst

| ncl ecc‘atacf?s% rsredqﬁ)gz&tgétﬁfgftg% b@gf ?él%g‘%lﬂrth{/drggéx source to produce

Exanples 0 ansition es 1 nclu

the &Ftﬁﬂ modlict ehafesidt.ib Nicdedfigion of tettholeenlfFeeight of the crude feed.
6. 75Ni 2. ZSSn% br avoi taiy Feo. 7Ni o, 2Co0

Notgte lbebawnd BY thearyp thesafalyst ssegsmly atloé’r‘ﬁ’élﬁ gb&%ﬂ‘f qEgR PYree may
reé%':e gggl%gxfel ghgﬁﬁ#) {ngﬁ LR e Fted ﬂh?&fgﬁltﬁ@ﬁ%fohto? basic

Zno 95Feo0. 05S), nooi hoekite
(Le®is l%éﬁﬁﬁlBrﬁmstect hakaabasﬁcé a(ldlior &Emﬂrasmmmposerﬁs itbibe gatiakyst.

E)ép?gpﬁg%gf?q%@%t aco%%/ if;l e%(al%zlloﬁ%zl | Idf%\gqygbgsé properties
mgluagutﬁlggﬁ%g&%@g%ﬁl (N| 382) or vaesite (NiS 2). In

i ments he TMS cat al yst includes one or
nor EIIIISOHTESSIIHhCIdmlﬂESS dhe satdlfstdes TMS cadaltystn é&hled"MSmcaileSt includes a

%ﬁﬁ@t@% tayis ﬁ(‘fraa“!ﬂ% l)ll?rfr}}e?faz F%]i.la? nE h}% p ée is application,

Wi h%fytﬁ& trhﬁsnhéﬂ"m%@[‘ﬁﬂﬁ&@ﬁﬁh@ﬁ” MScatflORiE &&Bﬁnﬁﬂecbb!y hdlding the total
general chem cal formula Ac[ MaSb]d, in which

weight eftbe tranaﬂubmmstalfs)ttanhe ot aveighs of anlfvy lwﬁt%ﬂataéyst z A @tomic
resents a tr on.netal .from
rafingt Bl gatn ot 20 Sy SSoRally i PRI, g or 105
Eﬁ’z{m}ﬁeé §F tParisiohntall RIS i29PeQodnd @ ‘Tndrgadé Stf@NCHerhiotry”;
Edlted 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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atomc ratio of c to ais in arange fromO0.0001 to 1,
0.1 to0 0.8, or 0.3 to 0.5. In sone enbodi nents, the

WO e@s®sd3ndn metal is iron. In some enbodi ment SPCT/H8200MB12136
catal yst may include generally known al kali and/ or

R L ARy eE R T A58 161G o o
ca ;2%'5 fa tsheeértent (foMEbEmbRGrdNsHidAGhotal subfides dbaringe lﬁtom 0.4-0.999

i Fe24Cuo.2S26.1i G o0.7), and/or coyoteite (NaFe
gr@ss O3P8 gramp,prdehrB-SeFHHBYHi nents, the TV cat al yst

| nclyd %ré{a%yt in%x{/&%g% &nbid tl(sf!ngllﬁon %?éﬁl%ﬁ%ﬂdt%?.cExamples of

prepare e referre to as synt
trapgitiba ﬁhhdtﬂ sul¥ries irtludepanibandity (Fd1eNi G SHasthythite FagaNibhaS:1),

bt 610 i oo PRATHITHRE S op o 0B e PRen gt
(Afﬁé@ﬁ%}gﬁgoéﬁgﬁlt%uﬁ 52@“35 aﬁo@&lc%ﬁe {u Bt ; sp?%lgﬁ}rewgo st

f support er "100 grans _
(ZagdsBeasS), mbyihoclald cﬁ:ug'fdasw)’matkahml(¢a¢FeBa§s),rstemt&rglte (2Fe,S3),

chgleog e O R aval arte (5D Gt Gretnb PATORHE (FE e AR YR 0 17,

heE%l@WBB &@f y@p@gegltérmlggl als that may be used with

st i nclude refractory oxides, porous
car Harsometesrbodimsenty, gl TWMiSscatadyst mickides ese omw@dfansﬂwn metal

RS S TRSTBS Sy LT RS, BB LB bbpuncs o

zutlch %} nhﬂﬁ%é%e@ﬂ ke ITMIS tataly8d is, il sBﬁﬂe'eﬁﬁmﬁﬁﬁérﬂs represented by the
(s zi nc, conpounds of zinc, or mxtures thereof

genalytl ghﬁm1éalrfom1da A M, i eihieh ¢ whresentaplcali metal, alkaline-earth

msta al kal i tal - nsifd . )
] o 485 Miarapisrdr SR e afer Sh R Pl Fegodic Table
anld PRSI0 NARElalic BXiodE e to Bfis %fdnge&ohh@s e®b.5, &sfrom 1 to 2. An
determ ned using x-ray diffractio ortion of the

| at@nmatlo n‘éc k¢ @ln@dmﬂfé@m 0.000k 40 ﬂn@l é%lB{Shorn%@ & 09) In some

0 0 and/or a portion of the
et]?ctF t eFr sﬁ?@?gg{oconponent of the TMS cat al yst

may, Ini sanﬁacaﬁﬁ)oaﬁbﬁﬂs RRTTSIS daealyst @gsrihclade geneadiigripbonalkali
conposi tion not det ect abl e bl;r/rﬁt xray diffraction

andés fellialipesarth meidsrensitagdnefel uéﬁdeér(%teéamplﬁeb%%ﬂnﬂﬁ fKdis10514);
f
e g e S e T

(KQtlFé‘QQGﬁO 2$ 28681, 7ptandios toyb@a?nte/(\l\l aBe; S0 RY O[n/kpmarenﬂtodnmtts, the
In_normal practice, the particle size

t.h
TMIS))CS"fSéth pwdﬁabﬁﬁ@}l@éﬂﬁﬁatq%@ S’FH‘BB@QP%lIt%/@Fp%e& [ s1tuemay be
re% rtg‘laé X}gﬁlﬁet?tb 1o aef Noufd Ia{cbﬁr ?}{@eﬁ@ﬁoﬂ}téﬁ& thf‘Be used as a

udes arth met al
TIzﬁSrnatalyzsmlrpmﬁmdahmfs dbsanbed(harem xtures ther eof may be

prepared by m xin nt armu of de-i.gni zed
Pt o soge AR duO s e Mt AT SREPRBAS MRSt 2 e at most 15
g@]g, (Q‘ed%h{o%{jl fﬁ%’gf s go@ﬁ{a'ﬂéﬂlﬁ pdr DOBhAL OE%WSE%EI)SE
ums 1-2 [ate(s Columms 1-2 neta
Tydedlbt é(es’]jMSzamb/sthaSHmmOéo 22 igrams O1080 b to 20 gl@ms 0.0001 grams to

S bultoa et 08 oot e PR it R Bles gbowpor
mAferigfs tHRPnad8E 26d Wt the 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,
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forma transition netal oxide/salt mxture. The

transition netal oxide/salt m xture may be cal ci ned at
wa@2a0s0psnat ure rangi ng from 300- 1000 0C, 500- 8RPOT/0820040042136

600-700 OC to forma transition netal oxide/netal salt

Abnmat)éfh% Blcaliital- %&%ﬂ@taﬂﬁﬂﬁ&s OiioH&EY VEdnRb taMditionMinétal Bl fides,

e reacted drogen to orma r educed
trainsition meethl aix@les, odrumhxtdfesethaddf 0 dﬁ:temsmmh@/ using smayrdifiretion. A

perfo I wrate cie vi de an
poga g Ml pnespsh ermaynt ol it S MR B, 7ine
co%bg&ft@ﬁ&% gaﬁfon"ﬂf)fﬁélﬁﬁisﬁid}ﬁ%&gl%lﬁﬂ%ycoﬁﬁ)oﬁ&@t&ﬁftl%’BMS catalyst
-50 hours or 20-40 hours to the transition netal
may imgnne¢mbodimientsphoqesant avaparaeipbevseconmpgition not detectable by x-
r d| ate.solid that includes elemental transition
raﬁa&fﬁ oIS addi ti on may be performed at a

t eNMIBahE efibBlinddnts) 0FsBiBineqfdrifdés d¥Ghe TMSL&&@alﬁﬁQn@/Gr mixtures of
and a total pressure of 10-15 MPa, 11-14 MPa, [lez 13

cryenelling partibles Hths I Nip gatplysidhnye eiparticiesize of amast ﬂr@ at most 10°

paiaCt L?@ %f r?agg%%:s ﬁg%?lﬂ%ﬁ}i %qa&{cf tﬁg ki&%n@ﬂ; he cr?{sgtalhne

paBifsiesusTaBe TRIPERA M Cvill pendrall pbomdbat eosbl idis of t en
changed relative to the absolute mass of the sel ected

t r anBiet TS catalyst thekinglidespiikali gtadsy allplivesadh metalb zing.
cogibbim asﬂofsagﬁée of m;ﬂ ﬁgréofng% ea Qy Prfgl'aﬁg de,ﬂ%cq@& Bmount of

orce
desiohized waser, beddsﬁed enpaiitalf |a}traadideﬁl ntemala)th‘ a{d dasired amount of
exanpl e, 100 0C) diluent/el enent al su]ﬁ tjr , (gl%ld/ or. .one
Colpmppl & meirberiperaies), Salumps 1-ninefa) ogalate(s), Colpgng §-2 metal
s g e e D R P L A R (P Rm 2 wet
pagte0 IThd &eet pasteany bedridd ata featperdtive froaad 0@:B800 °C or 150- 250 °C to

Bt g TP ) GG U
Lat 535m] gﬁatu!réel%ﬁ%m%%ng §50-200@¢C | #88003€90 6PE00-700 °C to form a

ypically t has a b0|I|ng range distribution
trdnsition emctdl0Bd iR e@laltl 50xWB0 TE, trapsitie0 g @xdie/metal ssimmixture

di ment e diluent is .V d/ or. Xyl £
Eb NG " OPGERE R P L A PP 5ol Ry P SIS of
hyd sﬁ eh%y%%é?forfn@ﬂ at z§ﬂoﬁ@at@@ﬁfﬂ%ien@f O%‘élvfd@ fan @REHs® kmount of

ur conpounds nmay ran from1-1 nol e% 2-80
hydubg%to SheStangition g etdloxBie m@ﬂabc%‘lt madiure. dlydrogenrpiieke afded over

1 E3) BOS oF2 4TBh s S b AR G o pocuce
relifc@iNRHhei fe 36%id that Richides slbmhbeat l/rzﬁisﬁmﬁrih@hl Sy dro en addition
m xture, the resulting mxture maé be i ncrenent al

mhehe¢ perforaed at arﬁqnpqr@tntﬁecrf&t&fro@ 6% 506190569 0nt)0-3%p?2 QLS‘@d a total

0C, or..30
BGRB8, PGP 1o o bl b Dibemiont g rducin
tib, refstivh t }f:)é}@ttdlféi sel@MwnCcﬁlré@umﬂgl‘@sI prégsurd @ﬂ‘fe&l[(ﬂﬂingﬁ isd/or flow
mai nt ai ned for 15 hours, 10 hours, 5 hours,

rateoefireducivig gas usehid BIgPE® therigterpediale salid (A i Oklﬁﬂ%&jd Telative to the
abggﬁlg gl%g& f‘atfi'jcogl?ctté% tgarns{tﬁ‘ﬁ n%tél%%‘&ej Gﬁ{equlgc%]d @t%d%&@ld may,

t 0O a N a range
in¥nRQniYodirentd bePRsRE tiroudtas #0-nieah sieve Wmthenmlmiftl folve.

catal yst fromthe m xture. The sulfurléﬁ d[%tal?@ 3/
be i 5o reduepd; lﬁteaﬁe@ﬁs?@@hd maybe ncreaphativad t (for example,
l(ﬂj @%ﬁeﬁél&ﬂerﬁﬁ %&/@EB&% &Lfﬁére%ﬂl %ﬁ(ﬁbe&f swieh) nﬁkture ata
t a portion o | ow I ng solv (for exanple,
rapeiotcaniol the pralnton (»fheat 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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hexane) to produce the TMS catal yst. The TMS catal yst

may be powder ed using standard techniques. In sone
werwsdoasent s, the catal yst is an inorgani c sal PCT/US2004/042136

catal yst. The anion of the inorganic salt catalyst nay

mé}g“&'cmﬁ@ S&R}ﬁﬁtE‘% aanélgﬁhﬁg gyaﬂm&ﬁo@gmu&spm Reliear150 °C,

xtures thereo anic salt catal yst includes
leaxt RGO Pc;mtaaleasta(l@c?ﬁhthqucaﬁlykhﬂ diluent bas dlyadbiestagge distribution

B, Y o AL e

VG@a‘Jnﬂyo?%(yleﬁlzé( ad1 FRbAIpohRisTRdI8de, bal d8hbt Amitad to, hydrogen sulfide

pyruvat es, al kaline-earth netal carbonates,
anglldx dlhipise Asparnévminof sulfimpdd/ox pulby CO@PR@MSWW% fraet il 00

L S R N A o A 1

mét K& Aineaand Dofmiml1-2 i‘rﬂaltaﬂtsﬁﬁ or Ah&edli. D‘Eftﬁaidﬁhldﬁﬁif @he reduced
formates, al kaline-earth netal pyruvates, or m xtures

intehmediate solidhter e diluerdlelamenial snifen Bitye) the acsuliing mixgirp giay be

111{:{%%%@6& Xekﬁ@ﬁ%’)_ﬁrabu&%# @%0%@?&-&0 °C, or 300-400 °C and

miigfasbdr m%mmmm@@@ at IgtieGours, or at least 10 hours.
3ZKHCO3ZRb2CCOB; Li HCO 3ZKHCO3ZRb2C(O3

Tm@gbmmm@@urwlq matansed for éS gpurs 10 hours, 5 hours, or 1.5 hours.

R TR SR P TP B e v

miOEHERlao sfptiafifa GOBangs GCHOZCA( OCHED-20 °C, or 50-80 °C to
NaNHZZKZCCBZRbZO KZCCBZCaCCBZRbZ%
wihtatgrecq ey 2Ede ¥&b GG ersiis ulfurized catalyst may be

B (e LR T

whgdhed gaﬂhl at lenatl & partiva bf/slowcbmﬂlag scslveut (fovska@pleOpditane, heptane, or

t 0.01 of
PRI Ry oG B TS AT e, BlastretaS ey e aniV R g iandard
tea{mglfbgr ganic salt catalyst. The inorganic salt
y

cat st has, in some enbodi ments, fromO grams, but
| essintsomre etntddimgerdsghe chtﬂ@ms)mua@rgmm sgltaata]ysor The anion of the

00001-0. 0 ithium calculated as th
iRl R PP DB B EGHEBH PGP B Gefe Compound, or
mbakRb ¥iteof! Thé BlckSinic GIRAGHTER Hcfude@ BlkhM HGARhHoRAES, alkali metal

catal yst includes one or nore alkali metal salts t hat

hydnwhdcse aliali alckad hiydridasailkeli nisted amidesnalkalhmeisg sultiﬂGSaalkah metal

B b S, ABHL B B R B P

mefa] SdrBdAfesNMRBIRe- m&h&al Kydaskidek, alkmlmhqmnthmﬂ5§, alkaline-
isinarange from0.1 to 10, 0.2 to 6, or 0.3

em“h@“et@mmdﬁ% ﬁ@‘éﬁn@-e@@h met@ésldﬁgl@ss alkahnermt}bme%@c@tates alkaline-
k@]latéls X4, @s I’:l {gfu dgﬁ%@gﬁ?ﬁl f yﬂgtejs rll(ﬁga%?lgl rtﬁ ﬂlettal yruvates, or -

sodi um ass u
m[,g@ﬂeglmémm th the ratio of sodiumto pot assi um bei ng
in arange fromO0.1-6; the ratio of ,sodiumto rupidium
bei niporganic &aaﬁg@bfsﬁdmlod% byt argmgt timeed &, pyxgyres of:

BT g O BTSSR OIS B ey o
KsCO9Hb1MD$a,CRnNagO/K,0/K,CO5; NaHCO3/KHCO3/Rb,COs;
LiHCO3/KHCO3/Rb,CO3; KOH/RbOH/CsOH mixed with a mixture of
K,CO03/Rb;CO5/Cs,CO;5; KCO3/CaCOs; K,CO3/MgCO3; Cs,CO3/CaCOs; CsCO3/Ca0;
Na,COs/Ca(OH),; KH/CsCO3; KOCHO/Ca0; CsOCHO/CaCO3; CsOCHO/Ca(OCHO),;

NaNHz/K2CO3/Rb20; K2C03/CaCO3/Rb2CO3; KzCO3/CaCO3/C82CO3;
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potassiumsalt with the atomc ratio of sodiumto
potassiumbeing in a range fromO0.1 to 4. In sone

wepdsmeasent s, an i norgani c salt catal yst al so PaDUsSINEs042136
nmetals from Colums 8-10 of the Periodic Table,

S t f [
K R O Pl B HATOp 68 RO ghiteq SR bt of
Kzamm@d};/amgcmt al s from Col urm 6 of the Periodic

Tabl e, or m xtures thereof. tglyfro

eIt dehe BbodEn o ey PoFREa b O A 0001 grams,
at 2820501 g{a 3! GKB lnosMB0@lgParhd @Hﬁt@ﬁhﬂ %Ellcﬁlateﬂ% igkeweildHt of lithium,
are not fimted to, chrom um nolybdenum or tungsten.
pei' graﬁm]fhnengbmdlsaﬂe natal,ysit Hihei inongegain isalt gﬁalvstd@s,anygme embodiments,
Iudes or,
o B pt sthin B0 B 0 0boBar- 08f B or 18080 gog erams
of ‘ﬁ'ﬁﬁ@ﬂ' EBA I Sted E@ﬁe'vﬂ@%ﬁ%@ iighi®ial perGadrloy fior @nSOsdltvatdiekes
met al” oxi des from Col ums 1-2 andZor Col unm 13 of the
Per ilodertail ambedinpstsa b qufgﬂﬂlmlﬁmfﬁlﬂsig inchixdes gae obmprealiali

t limted t |
o T S FUETL DA PG G0,y
ratik®b PESAIKAT A¥taliBavif2 &) atofidd GimdberfiatiRadt@a@ an @lkali metal having an

al um num oxi de (Al 2QG3). The inorganic, salt catal
atgmgic numb@eglteaﬁehtmﬁﬂédxnrﬁ@mesemtfqd@@erm, ipin 2138Ee HAM l <y10 0.2to

f ( d
%Eg;% to m?a?uc sfaﬁ &gﬁ@gyésgcygﬁ%:n’?’ore %(a %ne’_@% F%fr example,

thé‘ﬁorgaﬁﬂﬁsalﬂmlyst Qﬂa§1$1&-hﬁcter saitngf amlﬁmmspdtas@num (a.ﬁd) t"ubldlum with the
exanpl e, borates and silicates), and halid

rafio\of spdHIne tospotesshimy beipaine Fangp &onyP-Arf; dhe Iiaﬁa Pé aqﬁlwnéa pybidium

begn%gﬁkl’yriﬁcﬁef %&@885%{ %ﬁggé&é@ao]f gfa?ﬂﬁm)tg ﬁgﬁ@@géb&%ggn arange from

0.cemoeandtharexamphl tHednongahia salesatallysttincipdasat sodemn sdlt atd a
| east 350 0C, or at npst 1300 0C, c). Lew.s acids; g)
POERSRSTEI i (e #EqpS ati ofSPag 1 RS TURLPERS M ajpgke from 0.1 to 4.
| NOrgaRig eﬁﬁ,,lg_zam%&saw Fﬁorgﬁﬂc D REARILRE ittFhdd Al anf
t echni ques or exanpl e desi red anount of each
C@iompm Rdiotof e Rdrevdoat il sompayndseofouetils fimth Gelungps 8-10 of the

d rd m xing techni ques. (far.exapple, mllin
Ao bl st Boirgotumg togiibe Perdtia ThiR: comoiaigafmetals from
C&R&B%Sdf{thé)ﬁ%cﬁﬁ@wﬁlé R IYigfhréd théres 0! Mefls #dRICRKBAPS-20 include,
water or a suitable organic solvent) to forman

buit aermpd hingted cbcnprm nitlomiwo) eobalt, arinichet eMetpirefrem| Gadwmn Geipclude,

ugS@gtg)é \r/rﬁ%g E?cﬁ%sﬂtﬁma nz dar}q}d%g a;?{;'gﬁé‘stﬁclg € emboglments the
inS1ERA ISHIE BAtSlyst iRALAG. £-05Pgrbins Odr (.11 41 188 8PREnSAditkel per gram
catal yst maybe incorporated into a support to forma

ofguqrgarit edt ¢atdygfani ¢ salt catal yst. Exan'pl es of
sup rt |ncIu are not linmted t
o gt ool Sy 16 OB s fom
c&mﬂﬁq@qa éiidf/cﬁ- ccaﬁmmm@f {IGEP IR BT ablld. OMe@s flém QUleke!13 include,
oxi de, zinc oxide, cadm um oxide, antinony oxide, and

butiase it disniter] de.dwron orralwpiame PNeRiFRS X aatp 9sRfmagia| qxides include
ht@:nbﬂﬂg &)i@im Re‘agﬁl&lﬁé)ygﬁgee zéy,dda%'imﬁ‘ o%ﬁ@@%ﬂ o?falu?mnum oxide
(ALO3).

The inorganic salt catalyst is, in certain embodiments, free of or substantially free

of Lewis acids (for example, BCls, AICl3, and SO3), Brensted-Lowry acids (for example,
H;0", H,S0,, HCL, and HNO;), glass-forming compositions (for example, borates and

silicates), and halides. The inorganic salt may contain, per gram of inorganic salt catalyst:
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i npregnated in the support. Alternatively, inorganic
salts may be nelted or softened with heat and forced
WO pooanel3e3 onto a nmetal support or netal oxi dePGUPRIIN/042136
to forma supported inorganic salt catalyst. A
fropd § B8 OO{]%&HS b.066EAN.61 ks, 626, @b()tﬁto bwgﬁﬁls|df 2) halides;
mes non enous, perngabl e, /or nobirle at a
b) d@hﬁmsﬂmmdhatefnme glabags et temperatures eihqjé@'aat 3 ®E"C,amgemapid P00 °C; c)

| oss . of order accurs t he . cat ucture. The
LGW%%% FQ:BE%SYedg[&“éW)?ﬁ{aS )Hgéﬁﬁ%ﬁb?% der ed without
tlﬁgéérﬁ!: sAh@RESstinth irkd @tﬂn%b tahid2& GCRhiQues. For
WI t hout t

osition of the salt to be bound by
exmhpkar y desited mmobeﬂ dfeacicarpanenhef ﬁhﬁ ortglypl may b¢ tsomblned using

st bego sor der.ed
s Rl R P LR E R R A el i
elrf‘b%ﬁﬁﬁéh% 11&Jﬂ§e[r§@§&npcﬁz¥tldﬂ§ Qrd @Bdolvediif habBest (faiCdxampts, water or a
crude féed and/ or a hydrogen source ﬁ% per neat e

sulttxihleaawanmhelwem) ﬁcgmncangaonga@latcamgmp oluent naiktuge r Gagsolvent
f tLh
e R R e A

cafai@f.gani c salt often results in an increase in the
contacting area between the inorganic salt cataly
and In keme eoiedimsats, Hoazasic 1ais oh{reraereAns suf E?éalmﬁnay be

t
SR e e e
suIchﬁJtsCinélﬁd§ Ibutlgre popHmited td, zirtdniphaotitst taeiuof oxids inthgaesium

and/ or coke, and/or faC|I|tate a chahge 'H rties,
oxide, titeaiven guide, ﬁrYéim}%lﬁlt?aé‘ﬂlH{lWeg%m?lﬁeﬂ%% ?ar“é%%f?’lﬂég zinc

ox9c{e E{{ﬁn ﬁFn(#!Sdé %ﬁ@moﬂr §>8 d%lxﬁﬂgs thBebHami sﬁm%%'rﬁbodlments an
St (tor *éxanple ormgenel ty, perneability,
1n(&lgﬁh/110 lSdi]Ide Coltuyhs 6EY m@ta]okmﬂémm aoegpousd nfa OSDmstd wjmetal may be

ionic conduct ivity asurenment neth
impragaled .1%%@&91?% AP ey PReaRR SR S el Of Soflened with
heﬁiﬁmﬁ' 3Rl 3050 1‘?6’5 meld18u & mdiFortie %@ft% T&m a supported
aracterlstlcs of catalysts is described'in U S
inbighwintsalNostalydt, 626, 412 to Ebner et al.; 5,039,489 to
G eayes et al and 5, 26

18 P
sy st/ fithgresd ﬂbeolpg{gqglg spit e { Wplgaﬁ%ﬁﬁ gre% S51108€0m0 genous,
eﬁﬁ@%b?é’ anilo RRBIE at A certhihed fEHﬁ)eFaﬁEe 2R Zsﬁéngaefml‘trebﬁlge when loss

pertorne In a terrperature range rom
of5RdGOOCHE]N ‘dme c60lystgoIc0Ts. Fhe orgsaid vl cetelyst may epamge

0- acuum;i nge
d1sfqr8%e«% W)%ti B %‘lbts‘[&n%g)?hirbgeéh £ 8??051%%“? erpal\ Pu rl%e}m%y
de'é&ﬂ?bﬁu&?@ﬁﬂl@ BA1t)aMNbt 86 bé PeurRIGShasy it islH&i%Vélﬂth@tf thé ifRganic salt

he tenperature of the inorganic salt catal

caialyst bacmses digesdered @uotile) hendiskaceslentyas iong hy the & lattice of the
o ot ch AL AT TP b A3 By A indior

hy RSN sErce Gridy}RAN EitO Wiréiesh Wy ﬁfo@%ﬁb saledagalyst Qsteat o udSIGSS the
thereof. The tenperature_at which an inflectio

surfacy efibe jnareanjasaliaptilyti Barmaatin ohtbeicHiedsst %ndg%ﬂ hydr Og%n source
t I
thfoalgg é S of %estaft %Tft@&l é[ alté; 191”2&1 151%'&% 1181 g?{&ggdtzg% area between the
b%@.ﬁmalt daﬁ@&ﬁﬁfdaﬂe cilude f@dané/msb tiehi pelndgen. savrce. nﬁlnemtrbam in

of emtted gas fromthe iporganic salt al
contacting area ang/or reactivity area op t%e S%’norgarnc salt ca%ﬁyst n¥ay 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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may be detected over a range of tenperatures as
determ ned using TAP. The tenperature or the

W eoopps@dure range is referred to as the "TAP PCT/US2004/042136
tenperature”. The initial tenperature of the

t det j d i .TAP. i s..ref
m SR FEY R B fERPRABSHE IR PR i Soudyip ), fleherhhe
meitfds SEAP MeiRIddl PishQndp¥ctionpk gandiraaion mehaedsy st Sombinations

suitable for contact with a crude feed is in a TAP
therenfper at ure range from 100-600 OC, 200-500 OC, or

300-400 0 cal |y s i
e L L

NJRONBO6 12 RyTSbrik esali; (531308180 e Ciaanesetsdl tnd 5,264,983 © Bbmoet al.
exhibit gas inflectiaons, but at differ

t. TAP, .
A TéRpustamunasbe qﬂ@inﬁﬁ&qp} Mehrapkechpealogiss glg%{?y,éwssoun, U.S.A). The

[ 1868 0 | ' | 9BSS I, 38-50 °C, or 60-
A By BF BB Mo dlr Bl EPpIRRSITRNG, 2080 7C, or
408 PCUStaicating Pat@inhd giaky fromoEr-8¢1°Cror20e40 ¥, rand abiz gacuuhein a range

ion particles gre generally tight I% asSsocCi

t ed d
froma |l g5lde” &8 1 Kdfs ,tmﬁ’o ITEE Eﬂnége,rat@gggg g]mrbmpéfaﬁg?ridé%gmcrease asa
fud ASh P time r&%?h% G SHEL SHiRe TRl ER1tERIa8)sE MR Fe@Yes| Edt@mission
'S rmrenheat . Ina c}

Isordered Crystal structure, Tons
fromi eherinbdroasis aalt astelyst io neasitedt Beamplss of gaserghgt evolvedram the
. in a highly or,delrgd cgg/st al struc urg Eﬁe t(? t he t
inqrggiiie SHBFABEIGRTIANT eA0OT RORONG CaPop digRifi Piliogen, water, or
mi&ﬁ%&g theéof, onl‘ieeﬂeﬁl?%ﬁuirQ BBwhitRlaf S RBon Ahdf PSS $n EdsQVolution
a disordered crystal structure, and thus, a quantity
fronfi tHiednerganid/selt cafalystriedetasted i considaredite be thertemperature at which the

. crystalstructuyre is typi,cal.ly greater than a quantity

ingyganig salt %glﬁ’ﬁtr eﬁ%eﬁ.ég&ggrga. froma highly ordered
cry ghabms tehibolitiditdin #nfERliSe oF Enlfil®stPRIs i the thérgadioBalt catalyst
enbodi ments, a heat of dissociation of the |norglgn| c

mayabe detetted yer amangend tabpapiuesy a5 detgrpingd asipg Jnbs ol lpdempgerature
00 0C at a heat.ing rate or, G ' r of . O€

or o PRI B BT RN A IR reC AP it perature

oflthe RnipefatiiB i deferdataeingeEDA DR roRaketo hotha “fiimistum TAP

tenperature, cooled to roomtenperature, and then
teimperatide’a second tine. Transitions observed during the
fir heat.i £ | - j :
table f tact
o Sl RRRE 6 PRSAREAL B0 Mgl sutale forconta

wiiEReRRe TEal ik iea TPt thepheaire fingd fivaptdR60MIG 2086100 °C, or 300-400
observed heat of drying._of noi st or

exampl e, easi | .
°ChyByragadky, %M—%twr?é‘éﬁ?& 1 4 xnge For 3090 Eg dngeme

tvpi C Y - : it r .
AR RO A RS L g BTl
infledtionsandt didfetdne Th@aempératlirassoci ati on of the sanple.

"Heat transition" refers to_the process,t

> hat, occur
whorTle BeFEBdA I S iPBSainniRgrotenaROCi e U fscRifigd sas may be
b ' . "
RIS ISR 5 S REIALIAL 0588588y o oy
stildBirg b Rapattivits ame genesaliyrieghtlyssscidiat andtlease af vms, melecules,

a structur e,beclgrregggrr e t?‘om) eneous .when t he f
e PP b et RS AR Ea%e SOBLPF AT TRRUCA My STarey ((hatds fore
heeagb qflia B Sored BGsHEREICRRE iohs RO dsQitifbd t@ch BHefaddtfongly as
sdlt catalyst ocCcurs over a range of tenperatures that _
ioas m alkighlyt ardered crigtaDSGIctEhe Due ip thed oweriopassociation, less energy is
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
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tenperature range at which the heat transition of the

inorganic salt catal yst occurs during a second heating
weywbm6ddss referred to as "DSC tenperature”. TheCT/USH91/042136

DSC tenperature of the tenperature range during a

second, heat. n e i : 08 oasdH B hichl
SRS RGP P Lt B ELES! % Aty ek pcad Mo Ahighly
or@X&i bivitabsthieaire b A8sddiddemperatire.ange bet ween 200- 500

0C, 250-450 0C, or 300-400.0C. In I nor gani c. sa|

¢ hatin seime amhedinmisgaRe o3 disosiaah Gtbe HORICHRY catalyst may be

(&l af iV N4 | Ot YlaheafinsShaps Rblihh Lat®BK0 °C, as
Obg%’g%glna Jgﬁg%ﬁ?ﬁ the tézsadtESI a sgr k?gd gZlglri ng a 1sgcond ’
dehedtrcd Gisiey el dffomyitilecumling ¢calainetaarnaidSCmeihod, a sample may be

ingrganic salt catal yst that contajns ingrgani c .salt .

hepiaf {0 & Fes torAPegaiic aRaIGI0FORBERBFaLER A S Wplord Sepgqy time.
fgate ; hERpast Qither Fehirfigded

Trgl@goglg%%s%{gg%l ng c@g ?gﬁ %%/tﬁ%eg@?g@a?i verley br (;[ad.' An °
wabsadoe solfeiemkd snaynna bBSPrewatative of thedieatatfsidsspeiationshor

salt does not apsorb_.or.release heat .in the scanned
xR Rlse PRI DS HALACA: LISl st AU SOPIG BHY e yrglly

Logi b ot NehS AERiGoiQBSerRed during th
Océ aneg(g{y gg%n@%g%c?ﬁ}é&%%g%ége?ty of tﬁe 1part(iacl esurmg ©
codfin@oyddaidrhe isecond lheativigktourespdnddo destest of dissoatatibn oy thefsample.

the mixture to remain a solid and/or a sem]igui

cur 1 RoH BRI I” dE BT ada RS IEAERES WP el Py aslgs andior
at&]n%(fnuz[ Srdli¥fe Egcorn% @bGiderled Wi thORiperabfb tioréised MRing the DSC

cations 1n the mxtures. For cations with snaller
analysisc “Cadli transition” atfelsito yheqfroeess tiat oeursowkéramelecules and/or atoms
. electrondensity with a corresponpdi,ng_anj on.i ncreases
ingr e HEE DECPRF YT ROPIETERRS BBRD M REPER S AP Eod e the DSC
an%.@rsi.s.a IS 88th€8mBbdihiass, Mfe KShtoofratstaidsithe Mosgild Rt catalyst

ronic radius results in higher interionic attractive
odcorseesr Hetnge efiteniperatees St angdleteniedaningP3¢. The teamegure or
ek Bl a8 3 riebly ReF S L hEo b SRRt ocous auing o
sebSPEaBhs Efsle fsabfdnka 16 8¢ tDSO WrRberafares. MABVEGLEEDEE temperature of

m xture of particles in the salt (sharper peak and .
the tepmeaaians rangsaduringes seeond Ioting ayaleis. reforsed @ astheginimum DSC

i ncl ude, cati.ons wth LonL .. Ladhi. .t Lt 0.
B n e aaehlre s Tl B b ShibR ool B P sl Between
200c5@0 10y, 280-45hed pes@RrMIE Gal t m xture increases with

decreasing cationic radiji. For exanple, contact of a

cr ude Mdaergapicivala they epugEn }I@Waﬂtmaﬂw&%g%@é%e glgfvely

an i norgan . :
o BOHE S A oL B pAQEINAREA it Tt i AL during o
seB Ol Ehdaghatiole niag leatlticsly ahrrowe It antherfanérsali datal st that contains
~hydrogen source in the presence of an inorgani¢ salt
ingegagioslt parigiesiine relaweely Be-BAROGEAUSIP e eiSﬁ?ﬂe&_fthe peak

I ' i d. An
osifliq Wil dbdbibh abfife BRicohl fodibe Pcihdy BERBIRG! WRon
aberdechfpbaltshia adSC epetrulmindenteailat thelsold idresmias absdrb or release heat

_inorganic salt catal yst may.include.two or r.e.,.

inj the, ﬁ@aﬂ%tegme{%ureﬁ@lrﬁ%n Wbﬁ%’ﬂt ApRHYT g digaigs et the
' ] 8Yin t hhed. The m ni num DSC

Stble%ﬁpl@réreg?%%gfn g]fesctmﬁgﬁionor ggﬁ?@%s}%ﬂﬁ%at al yst rmyI be

bel ows hbmogtreitmofitiRg@rtidepefatinergant salt mixtaet ineisasessthe ability

he i.nor gani .. sal i n_the.jnorgani
o% the mixtur t% rer(%lalqle g sz,iohdsa% ot a semhlq%ld Eu%x%%eaﬁng 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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salt catalyst. For exanple, the inorganic salt
catal yst may i ncl ude potassi um carbonate and cesi um

w@ a00bo6@d®. Pot assi um car bonat e and cesi um car POTYEEI04/042136
exhi bit DSC tenperatures greater than 500 0C. A

K2 Rbh2COBZCs 2. - hpitg: . :
ooV ks TR0 PR somonting avion
in@bdredi P& Srict bRIOTABY $igiipeciat gasea smylldreorbe radieresitis in higher
_ DSC tenperature of at |east, one.of the inorganic sﬁalctlg
inigrenie REH B {asrs e eARG FAtioRQTH s AT £ T dtyion 1S & ard Base

i i @1%%1' RigBEM Rt Rinditih tures
Th%ﬁﬁo%%%ﬁgndsig{ ? tﬁ)éa a {c;)gieg @f/ﬂ@gesihﬁrﬁg rggnge from 350t-e rsnggra
foPBe sdlhendISGndertpenapeneamsaixtune oSpartclesioriha salt(sbatper peak and

. catal yst y be_ipn, a range from 200-300 OC, and the . . .

ingscksel SrBaPaIPE DT GHES, AaP b Bap ool &Mty il iopie radi

te R 2did Bk AN of fargdMonit AR BOEHES béidﬁ%bﬁﬂﬁéﬁﬁorganic

at has a TAP andZor DSC tenperature between 150- 500

sall Gix@ODindFEAsB WithodecBBRingCatiod: rashid Hpo exarnple, epmirst goa crude feed
dec osition at these tenperatures, in ny . .

widh G RER e P SR Lt Py Bam N O fgucsp it

callbS el B Db dice WRIrEHIEd gnfhaakbOdys bheoPedlteyrelative to contact of the
conpositions (for exanple, crude feed) to liquid

crpdeoded with alhydoegen spurce rbibdipresancs, oftah énqreie i eatalystithat

. catal yst may, exhi bi.t incr.eased..cond . .
ST n T TP PSSR RS B fferionor
pak RR/BABILE if@blsce Bleabs liqiid produepieliaifulieproagge from

200- 600 0OC, 300-500 0C3 or 350-450 OC.

| ncrlaassaiosnbedinerts, yhepinorggaicisak cgfalysitmay mcludgtyppg more

. 1S _gener al attrj t | g

inpRaane Adpinude S CPrbBebte (B 5] E° dlahlE st moy be

SRR ITHetnYinfthur BT tehieghitie® $iad inorpahialsyl tatabisbingebe below
at a |lower tenperature than the_ tenperature at which . :

the sriniguse RSGcemppraiure pf af le3sh gneckiBapureanc @Pta? prdts in the inorganic
I.n | €S apal: - i .C: uet i\

B s

arldasssiuM carbdRatePersivinscariedrtategmd cesismonaromiate, exhitdt IRSCs

teiglgaag}agﬁngrgétsx%aﬁ?@ lg(r}: tAI ﬁg&;ﬁﬁéﬁg&;g@%&ﬁq %gtabrggﬁlgbits aDSC
te}éﬁg%ﬁlﬁemgﬁnggs\?mm s&s3dd exanpl e, copper wres or

umw r separated from each ot her, but
I mrelhsethei emtodenémgtipaBAL tempdratuat mhy be betiedn the DSC gemperature

of e s e ROTER SR Do pR s A g salt catayst
F ﬂgglelﬁé TR ¢ e?alte&%qtmnargaﬁ%tsm 9atBRBERAY B8 irPdfinge from

ea fncremental [y to a desited tenperature. Voltage
350-500 Yo uTleDIGaemperappd o £thie sanevinosgab@2satinatatyst maxtbieny a range

spooheat b, A BRI RER L Ry BB A0t e 0
of dt Mdsefodorc.a mul tinmeter or a Weatstone bridge. As

sanpl e 158 becones | ess honogeneous (nore nobile)
wi t hautinafeadapdséatilps thes das 2 1AG, andins DSEs fesaropgtusg bsfween 150-

SO, 300056 AP ARFLCARE d80hot URaRBS Bl ReboSith A el

temperatures, in many embodiments, can be used to catalyze conversion of high molecular

weight and/or high viscosity compositions (for example, crude feed) to liquid products.
In certain embodiments, the inorganic salt catalyst may exhibit increased
conductivity relative to individual inorganic salts during heating of the inorganic salt

catalyst in a temperature range from 200-600 °C, 300-500 °C, or 350-450 °C. Increased
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In some enbodi nents, at a desired tenperature, the

inorganic salt catalyst may have a different ionic
w@eeomwdned3)vity after heating, cooling, and thenP¢iEES1004042136

The difference in ionic conductivities may indicate

that. the.crystal . . ' [ : .
copdFhvpt e Bani® 3y S P bel af FRLORAS (fktiles in the
indrEhnis balf @Ay stiRcomitighhsbiRntTiskioye cosdetnidy dbsome idurgang salt

eating. The ionic conductivities, after heg%hggg are, .
catakystscahangas @t pdowsripmpsraiyre thap thedgmpepeiyrgat v ic copductivity

i.nar ' . duri ng
of ﬁgg}%geﬁgérﬁ%oﬁq%%%?fﬁg‘% ﬁ’!"}é%%b%%ﬁ{:c%@“ t8 ]E%%igﬁor gani c salt
cat gbiistcohdmtiaitpaf inoegapicsiaite niay be detengéned by bPplyOGHOhm’s law: ¥V
m crons, 20-500 m crons, or_50-100 m ¢grons, as. . . .
= B 0dIRe Kt Hip25las PRGN Iy BgRIRRRCSs alQ ey ipae conductivity,
r i . ' ' tovieaat
t PR, B TR raf P RS Pl DR W o (ot
coppdrovir&sQR pliEinudswires seproatgd fiom sah otheathailt wmersed ireths inorganic
iqujds and catal yst particles nay co-exist in the
"iﬁgf@iy)?t-of the inorganic salt catalyst. The catal yst
par thred €35 MBdherdaflc SPHByBEHR At AR use®ld mEeRLRY iBhieeRductivity.
gravity, or under a pressure of "at |east 0.007 MPa, or
Quatrtzrmesdel 056 OdntaiRag samele Héanadbe placedt ismwpngaargfiusand heated

| t, 300 OC, . t t 0C, h th the .. .
inerFgepaly & Q1o ATRRE s LRSI PO o0 Pplsdgp ire 162
duk e RSB0 "thel REURindRRFENE ARbUINGWREs 1G20nidNGY Gaietsus@l 4t meter 166.

in
catal yst" to 20 0C, the second form of the inorganic
Mstat 16 aiagby.shut isndt disiediip.c wiltimesterariany heasstopebridges tAs sample

sal

QLU RLREE T S

rediQivity F tRe @626 chdudd Bedréast eh®theabsérOedburtdh€ at meter 166 should
"def ormati on” tenperature. The deformation tenperature

ingragsebe a tenperature range or a single tenperature. In
certain _enbadi , .part | ofy f. L Dar, ]
cor e TP TRS yeh R T S50 d AR ot ey

hayp @i fi@aht iBeiciconductieftp aff@xtlicating, eopkiig tand ehehdleaimg. HEhe difference
def ormati on tenperature of any of the individua

I
injiere gaRdustiviienmay Adiete {hat 46 ey SalBBHF SRl he MArganic salt catalyst

[ ' t [ (=3 i
ha BEH A G &R an RleMalFhork Ut R g fer B Sfiod1EGRA o)
dufing heefiny. M ionictoenetiattios eaftef hedtmg] meregperited todletsimilar or the
catalyst differs, in sone embodi nents, fromthe .
sager bitivdproR! tHsrpEtS ssolyELiect Pk g Pfiﬂﬁﬁ%ﬁ@%ﬁﬁ- c
met aj, c%ﬂlaﬁsemﬂo_rdirﬁﬁt% ﬁ%ngﬁmw JARRERlyst B o %h?ﬁ(gé‘ Biz€ in a range of

salt catalyst 1s d/or semliquid-at, or
1aba0anidrdres, IRB0@Ndérons, DECO16fpeEcmnsrag determed by passing the

. enbodi nents, the ipnorganic salt catalyst is a liquid
ingfeaBicsal FHAH roneb Brgeshics ARFFPTAP and/ or DSC
U eNPEE AU fnicAhlt @htaBROMEyY E&@en%ﬁ%éfmeﬁwt@wﬁlﬁre@%&ve 50°C

t enper at ure, |IQU]3 or semliquid inorganic salt _
antldteddw §00 AT x d th inhrgahie selt gaelysbeadtensyliquids agd gatalyst particles may

enmhodi nents,. form.a separate ase.fromthe crude .
CF B U T3 AU APRRE A EHADRT qUIe Aoy L B e ey n some
erh B RS8Rtk Csefiad dforfdfumiey ?favh?,soﬂ eSPpreltuld bf/atilénst 1607 MPa, or at
crude feed (for exanple, fromO grans to 0.5 grans

mostGULTIONPa 0w engreaied, o eterop@aipe o at ot °6h oF AGPEHH0E °C, such
thatt te il%oarléa%lié/ g’aﬁt o%?arlysg Er%rqgfggmscfr&%ea ffir%‘ﬁ%}m% a'second form. Upon

cooling of the inorganic salt catalyst to 20 °C, the second form of the inorganic salt

catalyst is incapable of returning to the first form of the inorganic salt catalyst. The
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insoluble in the crude feed (for exanple, fromO grams

to 0.05 grans, 0.000001-0.01 grans, or 0.00001-0.001
w@r@s®6a3hHs i norgani c salt catal yst per gram of PCT/US2004/042136

feed) at the m ninum TAP tenperature. hi sone

’

AR T oh ARG ol o bR I R AR, @ ettt om i
refeddet t€ ad ik YdéforrAationd pﬁnpéraﬂui'fe Theeadefqresition rhemlbmatm:errayy be a

spectrum may be npnitored and the. relative or
tema@ratuﬁwa@aﬁ P2 ggle (HRPHALIS gﬁfﬁvawee@&dﬂrﬂﬁi tydhe %HR@S of the
1n61% 1{1 E%aﬁ( LA stHelfld 19rﬂief Ky %f‘f)regélfré 8p&MeafAPRPY BB rmation

0 e 1norganic salt cata st | h powder x-ray
teidpérbtuacbelow, the ﬂefoﬂnmonﬁemperamye beanyori theindiividued intdnganic metal

spaci ng between atons may .be estinmated. .l n _an . .
st I Tb ey SR S L AR S RS G s Pasap inpreanic
salt@ﬁf gﬁaWe(‘dlﬁ"@xleht HrOFation t§heRauRk, trhe d%ﬁha@&ﬂi@rﬂp@rature of the

a

tively narrow. In an inorganic salt catalyst (for

1ne>ga1mtp Iself catalyslEiRrsRnA0T8/ cadRArsents feiny die)deforaration temperatures of
aldgqﬁ randommv %}eﬁr ed inorganic salt atons, the
th% el ARG 2‘88 may be relatively broad or the
DOOI InREAKIn B A SIS #Y inorbAniehR chfalyet is flightteandi s QEMEIquid at, or
morgfnl ¢ salt atons changes during heating, an

ab;ow,alye TAPfandtor IDSYC topwetaturm &f sqmpeetn lgﬂﬁmsizthgamqrgamc salt

G DS GEELLA a0 SRR s o

abbPOtheRBikn (HOT AR §1§k£781dDSG téApdrh@rd, Miqtigiedtisem$laduiid ﬁfo@gm)c salt
in the x- rag diffraction spectrumtaken at

cataéwp @'rl&@dmé thapsude Beod pryminsope carwernends, fomy a denarate ghase from
t he

R ST L

lo@i sfofdbal(i:tyh@ thepatideefesd (fbr éxtgnple)dionh 0igedms fam ggfums 9@[)00001 0.2
may exhi bit relatively narrow Dooi peaks at the s

gremprrs 00 el 1 g@mﬁ%fdmlﬁane éﬂaﬁtalbsﬁéoeﬁgsﬂnb%f iR f%ﬁﬁ Fds

1nS°’oLiﬁlQ tnb?ltg Cf&’llﬂfe) #04 &{)% 1o L 8&?5‘%%% 1{082%5( %r?%g, é)tl t'6301

graghelj dri0000000-0.001i gring oﬂrmbtgmnw saltichtatystperf gyavuetf icnmlecféed) at the
by- pro cts The total product conposition includes,
mpERUSTABCPGRPEY t o, paraffins, ol efins, aromatics,
or Mot ?’ﬁ@lﬁg poWABSErHLIPRANNER nTEKSRIs YR hd88 to determine the
corrp05|t| ons o e ‘crude product and the _
spacing of trbensmbirethh yebrgande dircatpdpses A @apﬁ oftthe Dog peak in the X-1ay
cont act i g condi tions_in conbi at| with the cata
SPREIEHP Y, %@?@WW B sdeeE of dsifdhe W%&S%r’?ﬁw'l smay be
estiiARld. tHagkk 1Brtﬁgk9£ﬁ@1fﬁéﬂfr%n9&ﬁ€&ﬂ’é dlfﬁ@éﬂ@ 8bhpShdRlof Eﬂ?ﬁnorgamc
VOR ¢ content of various crudes nmay all ow crudes to be

saitacatawt bsdvden xth diffreeinge heyDobopdals mpaydisiaaonifaged and the spacing

oGP PSS Bl s P ghy oot

in6 1ctsQH Rt ﬁldﬁlﬁjeVMftﬂlfb BoVp&ikas R1etitel Phartb W Ofn £ ﬁlﬂfgaﬁfc salt
per gram of crude. D sadvantaged crudes typicall

catelyss (faCRxropleen KsCOf/RarCOZas L@, C@Bﬂ}@ﬁ)ath%t cs)fltammap@mly ordered

B R AR SRS el RR5E AR TR 15 e

mefb@hdseht. A0 d&terniing FaRd Hiserdeesf iaskganiy shie adimshetigdd.diring
grans, at nost 0.05 grans, or at npst
heating, an x-ray diffraction spectrum of the inorganic salt catalyst may be taken before

heating and compared with an x-ray diffraction spectrum taken after heating. The Dgo;
peak (corresponding to the inorganic salt atoms) in the x-ray diffraction spectrum taken at

temperatures above 50 °C may be absent or broader than the Doo: peaks in the x-ray
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0.03 grans of residue and/or coke per gram of
catalyst. In certain enbodi nents, the weight of
w0 e®smes0and/ or coke deposited on the catal ystPCBHUBIW04042136
range from 0.0001-0.1 grans, 0.001-0.05 granms, or
Ry WBIHGS, AHGIEdnSRE @asstayl S
dl@rﬁg%?rg?ﬁg I?Q%neéé%of resll%ggggand/or coke. Iﬁtcertalyln
dlﬁmbmm paters of the mdividhalgnenganc silbmey sxlebi gelatively aarrewidho peaks

at at m)sttuo 015 grans, at nost 0.01 grans, at nost
at@’e(fﬁ@eé‘?rﬁ?&ra 8¥: at nost 0.003 grans of coke is forned

per @mdPiak c6hdAsnMAFYE tontlolled edhi the the fitaldRodiReBomposition
with the catal yst under controlled contacting

(ambﬂnds,tth@midp prmluefé snay hesdtied PrausyRn eydefeed @k@dcbhw forlimiting

RS E1 R BAERY 1 Sl AR AL T s, b

no@lifrgll fo, peraEah bkSins, Momhticst Hemdaesterdof. ahmtcampsﬁnds make
usi ng the same contacti ng condi tions. The caontacti ng

upcthe mmpwrsom@f theecradmprodngtaad theosoandenmableihydrcarbon gases.
suc fb { ]i% 181#% ta%{lﬁg]c&{dﬁ&ﬁéq? %rﬁgﬁjlah@ﬁ Wlltﬁﬁé aa?al?stgfe ed herein

at |eas rans,

m& &oaﬁ@@toaﬂ ptddelccwubd toviezaihn paedmued ebk@@brttmtt menmanstm of the
gr oduct . pically, between

Raqmtenepf Pitiuis cpidgs B aHf’WtCﬁ%leé F%‘a%raﬁﬁﬁﬂﬁ%sﬁg S Fhegrrfgﬂﬁlency to
t
o 8 B[ REER, i S5 GRBE 931 oV iy g o
crideniv ol by iegpeattal torfemm dioee eoka/than xakde with aavif’R ¢amterthef 0.001

S SN BT qites PN P PTAR taictl R hage MCR cBftents of
nmbodi t
at RaSe d. 6?%&(@? i rl\ggléab;eggfc?ﬂ%ﬁ’dlse{d%ﬂﬁgé@drﬂd@ odi ment s,

per gra , at nost 0.2 grams, at nost 0.1
g r arin,somk embotlinderd§ thy masye eanterd end/0r OFkegpoatenf deposied on the

B O LT B L0 50 GO 8 v s
0. 65 gﬂ’éh@ df ‘Pes@dL% ﬁﬁ%ok@pé}%@zﬂm Of dat8IyaMEn cBtdlR tnPolPnents, the

, 03 grians of non-condensabl e
whghimfcem«ﬂlmmldﬁmcog«v éctpogﬁed:cvmﬂte chigbygt isdn propgdean 0.0001-0.1

Cont t t t
grelpg b -ggg ]g?aé‘%o gF g%i-dq (?3 Eng1 ilb§ 613% %rpg?(f glenf%f lgsteg catalyst is
suﬁﬁﬂﬁﬁ%{l gﬂﬁé@re@&ue@ﬁﬂiﬂéﬁke [fmegrtaidrentdith&as,icofficting conditions

t hereo erformed to maintai n desired reaction
arc conseailed @u@sthail # I@Qﬁﬁ@ 0d Arisoramsiraiinest Gdingramis, ¥nesh8.005 grams, or
DR L5 0 OB BE 8 O BB S TR e e

with eHetcathdsst ihde lé@ﬂtrélhﬂ Rantaed éonditions rdducel 4 ttﬂ&cddf@antlty of
anount of hydrogen and/or renove excess _ heat fromthe

cokend(er rosigup svleliva t aspirativ)eb ek e revifee pradpreddwfieating the
crhdl fe c? 1 Ct‘ﬁ@%@&%ﬁ{lﬁ)fza%ﬁ iﬂ?éatggrsfz SPhI @k laﬁ&néé‘ f]a Eeﬁé’lg/st using the
Te era ure in e ‘contact Zone 1's at,

saﬁ@d@ﬂkadﬁﬁg caditiesper ature "Ti In certain
enbodi nents,. the contacting ten‘ﬁerature IS c ntroIIe
suchlheeantactias conditiens ey borrutodedhdp seme gmb odisisysuchdhat, per

g@n%% Eflgi tﬁffgggc:@a aﬁlsﬁ*%qéagfrg Z[ég”ﬂér% IQE[&‘@S ams, of at least 0.9

gﬂémls oWthe2BudiTebdisamonvatedio tiGrbdd radtdie T\ypmalmmeWn 0.5-0.99

grtaI%rsmOe g—%t9u§£rrgm% nc()jr/ OOJ} Ot8hgerarr;1]s glf t eerD e%rggurgg %graérlélrrneof cru oc{e feed is

produced during contacting. Conversion of the crude feed to a crude product with a
minimal yield of residue and/or coke, if any, in the crude product allows the crude product

to be converted to commercial products with a minimal amount of pre-treatment at a
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exanpl e, in one enbodi nent, the contacting tenperature
may be controlled to be 370 0C, 380 0C, or 390 0OC
walenosngp3vhe reacti on peri od when the m ni mum TREI/US2004/042136
tenperature and/or mnimum DSC tenperature is 400 OC.
he . , ¢ .
ro R e B A0 P TRL 6 WL pimost 0
grane atabstl (Y& grife, dtenqst 008 @rans od Aomostils0 legers pd thepg@le feed is

conpRRis o B BoSitcet S0 b DB 4162 srams
0.q0e% 1920 g{aﬁﬁ, 6.@@13-()!63%%&%5,' £9.01be03 Lhens B ioLFndARable

tenperdature and/ or nimum DSC tenperature is 450 OC.
hy@Gaoiibohd pergrarhef cowde detdiingradeegser at ur e based on

cat t TAP te ratures and/ or cat al yst
o D Bplies dapRhnErite Rupaoult el Ui fRd How, rate of total
prEh@PAGY ] B andit infoRnt 6QatdFp feddObr cORIRAtRNS dREEcTABEY be

coke fornmation, decrease non-condensable gas
pefformeat toomgintein desivbd reactiemsmprestwes. . Intsomesnmbadiments, control of

enbodi nents,, the inorgani c salt
G R ey g er o BEE AR EnaR dsrBRhE! b7 Sl frop ofa gascous
hy@R/¥en S6Resl st ifert ERethesuptithd QuntattingBynd @kilupd the amionnt of

t he presence of the crude feed. Conditioning the
hyilrege and/er waiove exeass heat fioay the fenigelenawoR€i ng t he

i nor.gani c [ t. cata ir I f

IR REcBbigfi ke WAL phIRRAHE RSt
sutiedst a RApeRfurean thet doamctinokémegs bl)ebéveponieaiow dssitdd temperature

catal yst to a second tenperature of at nost

: 50 0C,. a
“Tydsin cegeinmbogiments, theseonttsting temperatara iy coigRplisdisHel that the

. nor . : i re
cob it 030 5 B8 2l R i
DS enlifteatue0 Oh eeltdio embséinents, Temagibat30rr€ hetove, 20ei{gkelow, or 10
oJ.rom25-240 0C,_ 30-200 O0C, or 50-90. 0C T

thegrinigumehpR feppRy eure ARy op shefaind gcﬁvnperature- For
Cerm n oo O ]
o P LA R0 08y e PERRAS B Sodkd o b 370°C,
38000 bt 397G Jurtirenthe redctioe penmlywhen e nenimure d AR wmpeSaire and/or
t enper.at yres obt ai.nig géom heat/ cool transitions

miggpam - rpnegaftiedd *dhdCcool i ng the inorganic salt

cat gl otler SHibbaRits :tlﬁec%n{a@tiﬁg ﬁﬁ@eta@ﬁ@ G $dr@rol188 sedh thitehe

inorganic salt catalyst may all ow contact of a crude
tedperdturoiste, quabdor, thedcatalyst 3WdY temparatire and/enihe catalistDSC

t han tenperatures _used w.th conventional hydrot ti °
RIS BT AT G e Bl e TP EAE TP RO LA °C.
500181 o 556 € dYER thereddhivh pessd Whed @eimininfurh MAR Rhderature and/or

product, may be varied by changing a rate of total
mpirotnddS¢ ésnpeaituferio 4H@ °Cokoatellng t tacting teaypengiies based on

cr jng a rate of total uc V.
cof it 20 o Rkl orcRlelst B Ebe BT Bty LR e e cruae
pré@i@bicplerticdl BREMES R0y maly/foF e2hisle, decrasddoke foingtiovieddoease
an initial pressure may iIncrease contacting time, may
nonAeomderssebls gas Ermagen,or spmgmagersdhiercof. ray i ncr ease
i ncorparatio f I n i . .
B ey RS AL Ror
additEbnQgeRe &8¢ fRd. i soily erabddimestonthe baddidosing at/hdseplace in the
effects. Increased contacting.tinmes of th? crude fegd )
pragenpe ehike erndg e Qﬁ;@ltm@g ingxganic salt catalyst 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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i ncreased anount of diesel, kerosene, or naphtha and a
decreased anmount of V& relative to the anmounts of
waelr@smebe30ker osene, naphtha, and VGO produced apCHOS2D€042136
contacting times. Increasing the contacting tinme of
) Ly, D: ' ' I -
S o P s
700 NC) 260D ok 200-500) °C, amel thenycaodsiubta seeoral thingengiure in a range

wei_ght percen of_ | r .carbon. .nunber nd th a
S GaptO R SOy SOt e PR o oS i e
de%%g%ﬁyyrliﬁﬁ&ﬁﬂgﬁ% {RRScHRYCctREtyThaRERM AW diffdFet téBperatures. In

, e contacting pressure and/or the contacting
soinerepehodirengs, weydibening tanazesdures mayrherdstesmineddroambihéi  of

b AR e iR LSRR PR Rl R RaRafE AR {itfing e
in&%%i@ gD cHplakRuIahletthfesh WdsSE e€dndivibhing of tRrifdtightic salt catalyst
0

her properties of the crude feed, increases the
mayygksy ofntat ofle cpnde dessltts beiparformagd #dowerggation temperatres than

single crude.feed. The aghility..to produce nmultiple
te%??fg{%’rﬁr%ag gvtltil %P%%Egn%%&f"ér%%% (Ceﬁ?lg ge% may al | ow

di f figrseRt ehibatERAtd, alcbRentdTdaphthb ! @etlN®e) VGO, or mixtures thereof,

specifications to be satisfied. Uptake of hydrogen nay

in e tated prosiuet, Ry b vpeed by clMneingsa rafroidpighprodiedemgvalyfom a
of the cru t 1 PG ' .
cofpghf 535 B AP e RFEEERE R BTl s o o
cohfadiie@iifs of teridy Rtd aithahe butalysigeMitermitelyihereasinglpressure
roduct fromthe hydrogensource. Relatively |low
rel%ﬁw toadeinjtifl PyecsUse Ay d1cEpase SORRBHAECme, 208Y Ingieassihyiglderf a crude
prichel Pl iECtnolooh 6Eh i A (¢ daskilo g orude product fora
givinomadsi fantaté ofxrodefred br hjdrd e wuneomaylaltdr combinations of these
roperties, relative to those of the crude feed,
ef%etsaiw@aw ePntaT e HIRes S iRT RS Bied St F%t@{éfﬁt gy produce an
ina%g‘éeﬁaﬁmoﬁgt thﬁesref} Rséie, BY g@mﬂ%&ﬁea%ﬁ ShAMER of €80 relative
may al so be altered to alter the properties of the
to thicuatroytodilditsel, kerosenca npplaha, iand VE3Q ipnalucrbatrshoiter ahtacting
.the hydrogen source to crude feed .result _in crude
e L SR e o e SR R b Sty o
ch%{l%égt?e ?gée}ggé\;vi&arbér{‘mﬁ%ér%'f ﬂle%m@éjlb%ﬁﬁﬁt.s Inz&REREInt&tinkBne may

th the inorganic salt catalyst in the
resuleiperid ghayfwdigly ipercenid go ctlosn sarbam hombers ¢and this ladegher API
mare |iquid hydrocarbons and | ess coke in a crude
grﬁYlg’Zuct than contact of a crude feed with an inorganic

sal tnGatmleitfodirieritd) Shd ¥ RERAEE cOldifiNbRYEPe aRdgsd &@ftime. For
I n enbodi nents that include contact of the crude feed

exainple, thet deatesting preRsirp prdienibe ceortaeting temperghwe mag ke increased to

. catalyst, at l.east a porfkion of f

P05 el SR PO SR BRI sl proaue

THd dbRitytth Shdizk Hian@houid b€ RydiagerPgRikd dTals padéterd, whil®improving
the nol ecul ar structures of the conponents. In certain

othertpsapariien of the prasdg Srednincispses thalyppy dfchiede PPdeRit Bat MABRP
o et iR BRI ACHES The ifiBho B CORMERY EFREpRR from a
single crude feed may allow different transportation and/or treatment specifications to be
satisfied.

Uptake of hydrogen may be assessed by comparing H/C of the crude feed to H/C
of the crude product. An increase in the H/C of the crude product relative to H/C of the

crude feed indicates incorporation of hydrogen into the crude product from the hydrogen
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50 greater, at |east 10% greater, or at |east 15% or

at nost 100% greater than a vol une of crude product
w@e@dnesos from a thermal process at STP. The tPCHIS2004/042136

vol une of crude product produced by contact of the

cru fee ith the i | |t )
SO R By SIS R 5t S SRR e b 1a% el Rimplig he
cruli Fedd) SHBAIE retively e cbﬁsuh?tiioﬁ}bfdy(ﬂm ghegabuduring tlée process.
decrease in density. Lower density_ may generally at

Signéfacant paprovernent of shesalaRrodyd PERRSHERSI Bhilr 1@ st piilg crude

feed.. In certain e ' t S, havi ng, per
feegy 9?11%?]3?8 8‘?@&8@%@1& %g&@sﬁh&%%%g ?Sgdrfsé?,ﬁgg? "least 0.05
gr anthe r&tio @thydesieh sBurte gy e fed sndyf dlsq besaltbtat toadter the
| east 0.001 grans of Ni/V/Fe is cont a%t ed, wi r A
prapgeites 98 theseuderrofcty Fer graaydsdecregsing Pﬁ%ﬂog‘&lﬁ n¢hydypgen source
catalvst w AL L
o SRS AR A A ey bl b oo ram o
criidipaddigt. can be regenerated, at least partially, by

renoval of one _or nore co nent hat .tl:lo tam nat e fhe .
cat 4R gertein coPAMRIERRIAG e Hgruds Arcish i pTgRicgtt catalyst in
the: ﬁrgséﬁ%% gk g%}ft?ﬁlﬁ'gfdc%‘%ns M /6098 yieRlsenore ﬁiqﬂid’ﬁy@f&‘érbtons and less

reo e contam nants nay be renoved fromthe
cokisich ¢rnde paxdirct thad ¢ontat af ¥ siudb feedoritlaan inotgasicesathcatatyst in the

RO gRRARAOGER LR N GEROCBR B LSRR gy foed
Wiﬁ%’ mERhEH tho grets&ﬁ:e W et hHRhBiRRAE caalykt, 6Alkadt ¥ Portidnl T the

&id
steamto protuce anmoni a. Coke contam nants may be
comprmeargsiof the nrudkerebietimay drcdjatei ateraictcadwnaing diydipgen (from the

oo A RRESR GopPBra iy e SodseetR sEusiRlss it B bRt
| N SRREBSARAHHRMNSS, tRN®LRfie BPEHAd9pSASCtHredged Goat £erude feed

froma m xture of used inorganic salt catalyst and
contesiedwth the hyidrogeresburderingls prasance abBgiinergarc salt patalyshigat least

f used.inog nic salt or I
soR e VR SRR s A Bt gt o a volumeof
c +d e BF-63)a thevi pEdcesh £ IST®e Teedtal volume of crude product
andZorresi due andZorcoke may be heated_ to a

prodrepé bacontact of the erudeyteed Mot tho morgrmee st qgtalyst gy be at least 110
0-.900 0C untd 5O I OB
ROl BRI, SO AU
dueit®¥ iddereageria detdifyg Mowky desita hixgngentallp be dulzestpattiadiyicdused by
phase andZorgas. The gas may include an increased
hygeessnatiop Sfithhgeded- andzor carbon dioxide relative to
r each Lfia; ! EQR least 0.02
5555 LT DRSO YA 50 s
gran6lZn lesr Mo gehinay bk 1@st 0.ingranodf subfac tandfer gelsast 0H91 gagms of

may contain a relatively | ow anmpunt of 1i.ght .
NV iieds pmented wHh 2EEESROHBHBYRGBTesPRE OLgh e galtcatalyst
- L carbons per gram of gas
W%n Idgggl%hﬁ{gﬁg?%gwgrogﬁrmse éo)a%(eq{ésg'r bon nonoxi de per gram
of gasomBleentodiménts, plirsinerganie selb netalyst veatberregdnerated, at least
exanpl e, greater than 0.5-0.99 a or. great er .t han
RS (A R T TSy T
c&TRAaARIhSudd BEt 46 6t ERltad 365 et 4QIRIed, niteode, dJkE, or mixtures

contacting zone may _ _
thereof. Sulfide contaminants may be removed from the used inorganic salt catalyst by

contacting steam and carbon dioxide with the used catalyst to produce hydrogen sulfide.
Nitrogen contaminants may be removed by contacting the used inorganic salt catalyst with

steam to produce ammonia. Coke contaminants may be removed from the used inorganic
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be treated to recover netals (for exanple, vanadi um
andZorni ckel) fromthe used catal yst andZorsolids. The

wais@doeabal yst andZorsol i ds may be treated usiPQI/US2004/042136
general Iy known netal separation techniques, for

A AP R R it e
pr@cafca hy@fo gpi ﬁmﬂdﬁa&bmmdlsblad%si ds tdmg embodiaicalsy she or Mok gases are
ystens with control | ed contacting conditi ar e, set
genaraicn oap B EEaAIsed 1n0r$9ﬁéfp%(fta‘iafag¥f% g sesiduaborad feege
Cat i 84 PEAPA@SES
conb%%éltrt}am%ffﬁﬁn&% E@ﬁﬁ%@aﬁgﬁl d%&%égzmp@gnd a5 Qg of
Kﬂ%iﬁ‘tﬁzmﬂ@@@@@ﬂé@mmﬁh @sp20g/Cam®spor N@OH(‘K\@HéTkoHZ@z)

f Th d d 2
gl e ariord SRl P igs PSP RS PE GRae ;s?%nea%fﬁgamge
ﬁdg{.)ga%-gbo@ @ﬁ%eph%ﬁﬁgmwdoﬁﬁﬁttﬁe %Fo&ﬁétfo% Iags 6R/61 IREdFE

orman iron oxideZpotassi um car bonat e

mlmmﬁlun ¢he pragence oﬁst@am dedpgenssirhon dexiderrador fight lidsocarbons to

d
prs ac} q@sg L ga{?gt n ﬁéﬁ?&% glnh‘}dgna%?rg?sedﬂyamltﬁ gﬁhydrogen

anaféﬁi 'c!u‘b@ﬁ‘ JNBSINRIakiQk PR aR gad SFHIOHaspM, tHEBEhsOkaaIRGlude from 0.1-
11.5-12.2 MPa (1665-1765 p3|). The internediate solid

99mslepasfent G Mm@hs af hyglroges and/jos garbon dipxidenerole of reactive gas.

f Th t
S et TS BaE b BRI AR Db Albon
mEHREUE Ghr@RsmpR, RssMiEhh 0103 \rahed Bl gnenddbadohd por gram of gas and
m xture at 100 OC. After addition of the internedi ate

1essdh¢rd0 01 eamseafigarhongnernoxiderner gepsn phgase st lamdyph@éeamém contain

oy P 00 P el o e e

gratﬁd)flhhaldsul furized catal yst was separated from t he
m xture. The sul furized catal yst was

fi | thhapmerembedaments; thsousetd ﬁ&té}ysfa%%ldéqrgﬁehg%%%% ﬁ%gfémgéﬁﬂe may
be‘é%%?eﬁlgo%éo@g%é{ %ge%@égdyﬁagﬁlﬁagd/gf BEelermtnhrﬁe sc@atalyst

e cat e’ su cat
andoteelidyl The ysas satalyst 4nd/or adlidsyaty bdf]trenjlghusangf@enmeﬂ]y known metal

si eve. The resultlng K-Fe sul fide catal yst S :
seaﬂatlgazt@shmgmg OF. XD g@#&&tqheﬁﬂ‘i ER# aé%‘%w%}ﬁcaﬂon-
analysis of the x-ray diffraction spectrum it was

deternmined that the catal yst included troilite (FeS),
K- Fe sul fide (KFeS2), pyr RIEES and iron oxides (for

iE‘)r(g lﬂ‘i?%‘ml'fl nég"’l(nit‘ ¢S %f)%&ﬁlb{ LPTeB%%F ?ﬁ‘ﬁ ocl nggyﬁ%tand systems

loBnaBigh Jaﬁo%alfers@fzfowbemectrum Exanpl e 2.
W%E&g@ggcegﬂaa ug(cenFeled_ Wtha Hydr ogen Source in the

X6 S s Cattalyst. AKeBosulfide catalyst was
cont uous st d t ank. r eac

prEpaphp %geﬁﬁﬁg@ 3‘{%&??9 op %l@% Fe@@%'%g%%ﬂr%"eftp" 25

ca?l%rfate WitR M‘Q E&M@% i6hiktd e Rter 0fkm alWdt@aste. The Wet paste was
t hernocoupl eS |l ocated in the reactor interior a

driduizeft 260 G farnpa: irer pide/petessiem Spsbenate snikyEht e fon
K- 1 fide cat
oA o A SRS o AT

oxide/potassium carbonate mixture. The iron oxide/potassium carbonate mixture was

reacted with hydrogen to form a reduced intermediate solid that included iron metal.
Hydrogen addition was performed over 48 hours at 450 °C and 11.5-12.2 MPa (1665-1765

psi). The intermediate solid was passed through a 40-mesh sieve with minimal force.
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charged to the reactor. Hydrogen gas was netered at

8, 000 NnB/nB8 (50,000 SCFB) into the reactor and m xed
wawndokotizvunen (LI oydmi nster regi on of Canada) . PAT1ES2004/042136

bitumen entered the reactor through the bottominl et

feed Qlﬁt%rrﬁeodlétg P why Sifd %r%rﬁ&ﬁ?ll}t gefatd t?StcHﬁﬁ’ol the evolution of

During e Fe4e el on Fun perio 185 hours, hydrogen
hegahd pasiuced des %%eYdG%me(ydmmtelemmmailsylfﬁlsmmmiemt f6@°C. After

adfiion 6 e BT pe RO e BRUtRG TREREY Bh ey R o 300
cfaﬁﬂ n?agm?le nkd ﬁsaqu gslg}r 9 fh%ﬁﬂrTﬁ@somn%ﬁh sttrﬁﬁctlﬁé %@ cb&88 to below

e reactor vo
10m°t3| and ¢he sleﬁmaé'@satglasnwasrsayarawdi fiom ﬂandnlatvs@ d’l[‘hmulﬁmzcké catalyst

scintil]ation detecto used to rrea ure t ui
Wi gttt B EHERioBaR 6 G- gty 4R GLRH APHSTLFuan Sedhoqayth m-
xyfe(ﬁ@tt@ TRt 4y sccﬁ{tﬁé KSFe s%'lﬁc&rba?a\lj@s"t agBe KOF&&Ale catalyst was
react r tenperature C. Contacting of the

pohyidredgnerrﬂasmngiﬁlefoe@wsmhrbmgw(bmeah §isye.produced a t ot aI

pro [ he r eact ffluent v

rea %’Etfrﬁr}lgrﬁe Wﬁb‘%‘rc V¥ 58S 4 agy%/eg SEIE A ﬁ%‘ﬁgﬁa" lﬂn
tecHniteE Fﬁéﬁ?ﬁna@})@lé ofABE k-rayl BEfri@RAPEcthRBdt WaSdetermined that the

el ectrically heated to 430 OC to prevent internal

catabystimebued onilise (a9, K@@csuﬁ‘rdeé@pﬁzénmyrr}mm agh irpp gxides (for

R SR Sk AR SRRl I SR, e
FeSb B SUict oB@Fldd 1ﬁuh@ix-$§g>p@1m£dmbnap§hm1ﬂ ow pr essure

gas/ | | qU| d separ at or to pr oduce [i qU| d stream and a
Expaaple 2y Comtackiof a et Ireee dpdrogen Squrce in the Presence of a

5 t A K
K;h_‘; 28 ;ﬁdé? E‘gfqelﬂ}t ?(;M l%i%§§%§u®§@§ﬁ§§& ﬁ%&srtE SBR dﬁﬁbé@d‘bf 316
st Hle Sy gD Wﬁﬁtdﬂ Witk h Ibbﬂbtﬁ&nleﬂ' feed portt.ad sipgle damdr efﬂuent port, three
i ncl ude per gram of total uct, 0.91

hemRgBUI FGREd SOOI PG S & FeARCEI R ASHBFRdiameter sx-
le&’qdﬁ@%?oﬁﬁ%nQeases In the reactor, 0.027 grans of

ramof crude feed renained. Properties and
conps KJFemalﬂzfe catadyst (108 gromdeepand at described in Example 1 was

D S b S8 By scem o
thé k&Gctor ?n@‘%%eﬁapllﬂ?bﬁnga% ‘il@rdrﬁﬁlste? RioonratiRh@). The blt}:llrl;len

denons tes a net contacting a crude feed
enheyreld thgeeacior thﬂmegh) tledettom infet fded portan <o @ hydregerl/crude feed

sulfl ecat st t o produ t.ot al oduct w t.h
iR RREOGE (7 TS, BRICSS gas i grude foed were
coﬁhﬁ%ﬁ% ly fe@ ?ﬁtH @l?éjreﬂctﬁf seproand %E cbﬁtﬁ{uo‘dﬁsj r@nbwl'ééllthﬂmgh the

m xture at STP and has at nost 0.1 grans of
effloent vopaterostaifltiee topchon c@rude rfeﬁglas@sfefb eta gﬂft%mf @1.0 gt & maintain the

oduct.. By C ol the results o cont.ent
crf R i er? FEGHs DY et Givbinie oy R 0 i O Py ray
sofuﬁferﬁﬁg aQBiuhiokiR s@hﬁﬁ@ﬁ&l defectorW e usdd toinSea@@@3hdliguill evel in
see that the conbination of the controlled conditions

thamghctanie cat al yst produced a |lower quantity of coke

t ha i ndi ca e AST o) T
non nglbeg@'élﬁ%gaeﬂl géls} ﬁg}lgire ggea r%%sncs? nfa % %@%}I@l&%&@t at agglvgfge internal
reBMEF REPERARS of ER®AT. Contacting of the hydrogen/crude feed with the catalyst

produced a total product in the form of the reactor effluent vapor. The reactor effluent

vapor exited the vessel through the single upper exit port. The reactor head was
electrically heated to 430 °C to prevent internal condensation of the reactor effluent vapor

on the reactor head.
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the sum of the wei ght percentages of the C2
hydr ocarbons listed in Table 2 (20.5 grans), the
werdogloesses cont ent per gram of total C2 hydr ocap@DnS2008942136
be cal cul ated. The C2 hydrocarbons of the hydrocarbon
gases. i ncl.ud 0. Q7 [ .
ot s R SR S BB el R apo v R oofi udkparated ina
high;;ﬁ@ﬁ;ﬂi‘ea@%ﬂiq@fd deberafod ahy dreeardvons gas/Hiteid separFabioeprdduce a
(23.9 grans), the propene content per gramof total C3 .
ligh Brandrissapniycase EAP 84 shicarm WaBEnI(e APHRIGEAFIEBhIo g caustic
t - g I elod edm :
soly BB Op EAE e MR RY EAR (oD et matographic
techRued Tiysoet prdimpsinofudedipengnonofietas pivdecth( Al § geanioof crude
gases had an 1so-butane to

; Coh .

R I gt e e BSOS MO oL el

grﬁﬁéjgfso%ﬁggwséraﬁlf}ﬁtcrdc%% Fhaftfed! ertibsQRd cBMPOELiSHs of the
nsw th a bol f at

ydrocar Ing range distribution o

crudesiro 24 aflthe 400-c0Rjeratbl hydbciPan gases preaveedbothis method are

uRTRER R TENe bot Khers: Joneaandi- SoBaoeeRY i HE: 1pa,
at  1-8astx Sl derHb Btk AUESLERIRBRENYY Liudd fhed \kligli‘ %%c}-ro gen in

range distribution between 300 0C and 400 0C at 0. 10
thdPasermn of tte trapsision @ sulfidgrestalyist toyrpduecsraiotad proiduet with

boi ling range distribution bet n._400. 0C an
GO SN EHO LR T 0 QLA BbIRSLUERA SR PRoduc that
w0 1iduR@ ndi A0EEat STPLAnid et bOmoRe). DYEAR IPGoh-R6hdidesble hydrocarbon

I so-paraffns and n-paraffns, and the ratio of such

gapespep graa bhtotal praduet. npar af fins was at nost 1.4. The

cru roduct .i ncl uded ¥ ' i i ' YA

Cna e G Sl MR p by BESHid 0 07 e in
TN Re sdin formsiedpimaue prdtag (@17 wieas it idpaBiblgtoases tiafk the

napht ha and the napht ha portion of the crude product

congdulaéiQn@é theronfrgHesbeongitions apgd thercatadyst mpéluf,péipq] r quantity of
00%? rt%gﬁ atgf_; ‘B&Q‘g“r Q%%%%M&OH ‘1‘915%0.b enzene content of

enzene per gram of naphtha. The
nap it kwndaodonidentable hydcatbedeinehnidd €, GendC, pdioc&ibdils. From
granms of olefins per gram of naphtha. The n

thp gimio§ theorcighfepcrseatiecp?ioia b hidigeaorslizied v, a%gg (R9-pgrams),
thggﬁlgf:e\ﬁg lcbfgeﬁtl &E g%ﬁg?ﬂlfoltaq T, %garggaﬁghsoﬁla{/‘ 9? Bil@lﬁateah &he C,

crude product east granms” of kerosene.
hytiecakemne o€ the hydrdcaron ghsdshncledadde07s grams of bthgleae per gram of total

freezin oi_nt bel - 0C., .The k ti f .
Cr b eeR PR SR P63 it REEP e adhd o yeEpesdigng tsted
ingaj%'bgét py {kg?s %rta%l% ?%%‘%%nga{e%ﬂ%t Grafl oRERAEL 1@%%&%%&1@ tmay be

of aromatics per gramo _
cakelsd Ehe Chieydeecanisesef pror idnesondénsable hydrpgerbon @dsestincluded 0.21

had at |east 0.2 gr f nocycli ¢, rijn ronptic

I o PEORFB PGB B 0 - RUBP OB 0 A £+ HUdroSHOpis g the non-
e e cAfbofic8sRad Th escdh SR to tRRAneOReight fati€ of 0.2.
crude product included aromatics, and the diesel

f r acThis exahple demonsithtesprwethed thpreduse aervdapiodycidbaipgiudes at

of | east Q.4 granms of. . ar tics [, gra ' 4 O
it S0 b st St BT el S BB B o - caoo
*FYSD.ROT M atOkast 0901 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 hydrocarbons with a boiling range distribution between 400 °C and 538 °C
(1,000 °F) at 0.101 MPa. The hydrocarbons that had a boiling range distribution below
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crude product included aromatics, and the VGO had an
aromatics content of at least 0.5 grans of aronmatics

w@ensgeans of VGO, Exanpl e 3. Preparation of a KEHES2004/042136
Sul fide Catalyst in the Absence of Hydrocarbon

20%)i °h§ﬁﬂ]t1ﬁegﬁ 1i%K ggr% Izl;slf fnldcljlg%a%%}g{%la ga%ai g@@%ro?gﬁheigo grsagﬁ%s r%o the n-

pafedfildPRad & iést 1.4423 g of de-ionized water to forma wet
paste. The wet paste was_processed as descrl bed in

Exarffleerudernsodust included pailiepoimt sistrilgiong that e associated with
ol AL B8 b VR PRt b g irsush o

naplithg bAE tHeataphthe |pbﬂ10‘nlaﬁ’ thid otade potihictdlad am lobtahe suthberofiableast 70.
t he absence of hydr ocar b%lr; diluent. In a dr
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catal yst. was anal yzed using x-ray diffraction
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arGREELT prﬁe %é@@éasfj@ 8 g{ﬁ% (%IH% sigee ﬁ&ﬁ{p &t P/e%seh@C*FHé‘ngrosene
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poftiai ofthy crulk yemdiupotiaass laast 0.2 gran:mbﬂmoimcgchq ngaroriaties per gram
i{geci es were not detected using x-ray diffraction
Cfiffiques. Exanple 4. Contact of a Crude Feed Wth a

Hyd r’?&% ROMbGEt ihAd bR ORDE %‘f‘ﬁn@&f edtl FEhSHied] $Rction of the

st at” an Increased Rati'o of Gaseous Hydrogen to
crlﬁel.p:fedlﬁﬂé énbludBderapgins sandshe diesel dractien of ﬁan@md@@mdwhhad an
rocedure we

t that
s gonGnbY Syuray e gRo kbR aaY et aEESER. 000
N8/ TR i @0pB8kt B B leasTbQ)O}f?arﬁbe Vdi@ Cﬂ{ea“/ M@pdrtz&l Of the

grans), prepared as described in Exanp :
cmctearrgéwbtmclmdeé argadticsr andphe Y&IQ hed amaronm@cs:wm@t of at least 0.5

% g nf .oduced frﬁyqt(gl s nmethod are sunmari zed in
PP PHOHGEERE | Table 3 in FIG 10. The

EXRhpIe . Haep frtitdacfal KNESlfiad ¢aesdyitin EH@KDhcﬁlcé off ¥ drocarbon
greater t percentage 0O uce

DilyentpAeK e suh‘édwmaéw% W@é prepAted d combining MNF r g ef iron oxide and 173
d i I
g gt;prog:gs%f é:arl())?E)%? ltﬁ 4? df g8 sf%ﬁ%%g\gat%pﬁxfé’ﬁh gl%eé pasr.?I The wet

£6 pro
paARlwBpRYEdsYedals debeibed UdBxgnsiduad fmroﬂmdﬁﬁnmm&xaﬂm €Tk
is lower than the APl gravity of the crude product

inferpedisiedolis vag arssp@thpoush a(yhesh sipre wHh@ipimal fefceat es
SRR HbloS oL AR gyl i
the absehysdf d ]Iiydrbk&tﬂls(&ﬂhhxent Vias chy«’bloy z.itg aﬁra@nntdhﬂqssphere the
m%:g?l% asui!efq;o{lqti, gfgﬁ }sréggfﬁlytgﬂ gfr)]WH%t@g e?nyeln{afl guelflfraltalgclzéél in'a s%:ftltec? carbon
steel cylinder, heated to 400 °C, and maintained at 400 °C for 1 hour. The sulfurized
catalyst was recovered from the carbon steel reactor as a solid. The potassium-iron sulfide
catalyst was crushed to a powder using a mortar and pestle such that the resulting catalyst

powder passed through a 40-mesh sieve.
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crude feed and hydrogen, included K3Fe .0Si 4. Exanple
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i norganic salt catalyst occurs at 360 OC. In contrast
regegort he K2COBZRb2COBZCs2COB cat al yst, pot assi um

T

T BAFIONR Ak aX Tdble 3ThE IGUIZ(H’BHH weilghi peeceadae of VGO produced in
emtted gas for the K2CO3 2CBZCs2CO3 cat al

Exggpbhé L5 gieaist hamthe %E@Q@FC@H?&F pf X&%P%P%eddaﬁi‘g@é’&e of The
W%%ﬂ ggztfjpeﬂpar & ﬁhfsﬁﬁ%t II‘odélQ&f %@#aﬁiﬁvz&?h t18916 ﬁaxpﬁlerWeﬁ?nt é)ercentage of

er e ndi vi nate sa
dlﬁilht@rsdﬁced RSExdmplein gFImfABTrgrh‘nqr qfahe cruSa iproduat proysded in

e B Sk ol e B . A
hlgge:i’ %I %Vgﬁlqh gatgiﬂﬁhﬁeat egw)%l@h OnnlCabor ﬁﬁﬁoe‘?fwe;é)m%@uced

rom0O OC to 600 0OC at
r at efxﬂ)ér cb@tadt ®h }ﬂm'cmﬂmfea&lth@TMSja:a‘tﬂgstem theakadoramas amglyzed.

o e SRS S B A Bl ot
r@&afegélﬂﬁdgb{ JSZ%I@Q %@20&3 cat al yst duri ng
ea

second 0f the sanple shows that the salt

ExamplaSe "Eé(Bi’Il@shoﬁaKrzGé)i/ 0 CnLO ANK ntld
Ik BEa200 BN A ST Gk AR Rt

ygt%lncﬁ‘&ﬂtraﬁn é?hg@é’ratuile (39 ~¢9w 560 REht Hlalidf ST p&%lﬁﬁlen Fmitted

cryst rder was determned to start at the
witenvaponeiBerb@enhiex e gaewefe 1B0HtddE&! uding & orass gpectrometer of the TAP
these results, no definite heat transitions were
SY8§%%r ved for cesium carbonate. DSC analysis of a

M XtHEr b i/RE5EE0,/08 T RatafRsubp il S hiuRtnd Sidweda@ttent

inflection of greater than 0.2 volts for emitted carbon dioxide and a current inflection of

0.01 volts for emitted water from the inorganic salt catalyst at 360 °C. The minimum TAP
temperature was 360 °C, as determined by plotting the log 10 of the ion current versus
temperature. FIG. 11 is a graphical representation of log 10 plots of ion current of emitted
gases from the K;CO3/Rb,CO3/Cs,CO;s catalyst (“log (I)””) versus temperature (“T”).

Curves 168 and 170 are log 10 values for the ion currents for emitted water and CO, from
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heati ng cycle shows that the Li 2C03ZNa2C03ZK2CCO3
m xture exhi bited a sharp heat transition between 390
wWODs066800 0C. The mi dpoint of the tenperatur ePCHO§M04/042136
was 385 0C. The area under heat transition curve was
I
g oGn A LA SHEE nRAIGE BEL el et R T O fnorgenic
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Inorganic salt catalyst. The data fromFI G 12
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m@gen@mxt}lrWr%lﬁ%
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%?é e BuCagh&ded A th
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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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Na2CO3/ K2COB8/ Rb2CO3/ Cs2COB cat al yst resi stance

relative to K2CO3 resi stance versus tenperature during
wheasioagodf the inorganic salt catal yst after PEI/N§2004/042136

cooled from 600 OC to 25 0OC. The ioni c conductivity of
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Presen y t and Steam The
ln‘?rg?mﬁﬁﬁ‘ﬁga?é‘?fﬁﬁeﬁw{sl%ﬁ%cﬁ ra pr ocedure was used in
Exarmtaﬁ_%%az aBMEAREpraf@tion df icafplomafar e descri bed.
React or : 0 niL I—%stel | oy C Parr, Autoclave (Parr

Na»ﬁwzﬁ@smcoa@&@t c@@yw1wurw@tlw stiatr fesigignee (“log (v
,, { o t t
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N%%%HQU()%{&O&@QBMS@C%%catfﬂblﬂtresmamg_rblla’&v@tot K5I Quesiatanee Gurve
17[2.)]}’@‘;1105?@3‘1[361!33}2% d*t@g]@g ]éqsatlﬁg pf thei?pzcg)%%ggﬁﬁ{tggg?@t@@(@?‘ catalyst.
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essure g tenpera ure control valve

25(@’\@35 10h10\é@h&1&t#1t$§f HoMphasqulad,€ WK 1ERR O CHCOucatalyst
‘“‘WWE%@‘%V?V todfi trisorgney A en NG D BEC LB gy cs:c0s

e&gperature control val ve was attached to the first
In

et port of the reactor after crude feed was char? ,
t o tFrem 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
Jayer 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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addition vessel. Prior to use, the addition vessel
line was insul ated. Product Collection: Vapor fromthe
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stream and a |iquid condensate stream Flow rate of

hatdlﬁeconalp@nc}fﬁiﬁffb’he reactor and through the cold traps
equ
v PR3t uffviBFAARolE AR PabRK AEARTHERders under the
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The cr feed was heated to 1 The
RO P RS DB, ey JH00 hepilghadep ik Herlave
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prepared by conbi ning of 16.44 grams O K2CO3, 19.44
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eqtugar%% Wgﬁhar congrgﬁétggg aé%%tsiﬁ&%:&%]f%g‘ &(?RI%? @i]&/&% a pressure relief

deésddeaingshodvagles, IIessubBrRIca mde 19fh Bbtheiture Todtrol valve (Swagelok
i ndi vi dual salts (K2CA3, Rp2CG3, and Cs2CO8) did not

Valxh 5S4 0Be Cﬂeabéeefénegw@gng fow of akgh viscews, 3nd/gnpregturized crude
feg{: ét a %—6(?5 éé{:g %ﬁggﬁpb %/I{'H%T %Bf&glr‘?t& E‘g Eig‘%e %&]%teﬁ[tlﬁe %Entrol valve
whedmehal toltee ffst & poﬁ%ﬂhﬁﬁﬁétoﬂﬁtﬁlcmﬂhﬁbﬂf@h@&aré’dﬁl&o the

cat al yst was heated i.dly to 450 OC. under_ an
additipmsysreal Bripytediserthe F‘E@W%Yesﬁ%tlﬁlﬁ s gasudatesl. ¢ i n.
P@Idtug{ CBﬁ@c%;nng' h@ﬁf{%ﬁ%hé I%Qct %é%e'ﬁgﬁee 612:%9? gltﬁ“g!t’ Elfe rsg%&adﬂd was
mfrﬁ&Zﬁ?d nteaseried ef oot trapstdf decmmﬂlg)rempﬁ‘wmsﬁ @hprivbesl connected to a

t hane were contjnuously netered dur] e addition
segifs %léocmhd%l@%eai SERIEOKESE . izt H&‘faeor ¥hgcondensed

m%&glg;lgﬁ% siv’?ﬁ% r (%§ stikdn? 86 4 D5 Q4 LPRInERE Eﬁ’éan}x‘scr ; dllatéofthe

U over 16 mnutes. Resid
vdpee fro(thé feagroansd threwghi the doldrrapheasdigutatat) avessled, using a back

after the additjon of th de feed s, conpl et e.
DEUIAEUEIoR (oS £ bo Guto e TobLE Bant i Piyne the
cdi %aﬁéj\%ﬂe'n‘i’éhsﬁfed fubigig Grwd fest BREr (Ritter Model # TG 05 Wet Test Meter).

After exiting the wet test meter, the gas stream was collected in a gas bag (a Tedlar gas

collection bag) for analysis. The gas was analyzed using GC/MS (Hewlett-Packard Model
5890, now Agilent Model 5890; manufactured by Agilent Technologies, Zion Illinois,

U.S.A.). The liquid condensate stream was removed from the cold traps and weighed.
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The catal yst Zcrude feed m xture was heated to a
reaction tenperature of 450 OC and nmai ntai ned at that
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SOUrgi@m 4 &irleXaRP ifinkil CMEIE’LO\Q& hiA JORS/CHERS: Iﬁﬁ(tﬁr@ %velght 0.046
hydr'ogen source. A graphi cal répresentation of

grams ofitckeatmained cothdecasidriper gas) ofcerudrefepd. odbe totalamduct included
Og’? grams of a crude product with an average API gravity of 13 and gas. The gas

included unreacted CHy4, hydrogen, C; and C4-Cg 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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Is depicted in FIG 14. Bars 186 and 188 represent w %
coke produced, bars 190 and 192 represent wt% |l iquid
me(dlsmmn:bons produced, and bars 194 and 196 rPQT/ES®04/042136
Wt % gas produced, based on the weight of the crude

fee I . 9 r

152 IR E TR B horclntfclh s, SRMIRR, U lech W catalyst wore
thd 88he adiasetngrie 9 h&hsverdudb praafuct S Garpio 1 Negs enalywd to determine

produced.. In Exanple 12, .84 W % g,f crude p oduct (bar

bojlyeg range disgabatiopnior fg-radeprpduciy dhg cwd%vaq uchkad, petr gram of

RGP AT bIED 07 A SR 0

residee cxfnterﬂtolﬁﬁrﬁ)@lgsams hydjnmgdetestabﬂecammntstdfeokse of

Sﬁﬁrel?%wgqaig@ Wbt sonate Br 6rer fetandpphydrogen
edﬁrg&ﬁ@e of f4S0s83 RFREESoat Ak gls‘lt 1dd S @Eﬁﬁ@ ?ee'd%)roduces

eS| ra . As denonstrated, nethane is a east
a tofdl @mduvbthaslnhlsadequdgpmda@ thatyisia digeid mixtire at S\TIEnThe crude

oS ) AR ST DS Sl s e

b8 hhdabAuioREAE hitDtofal NindSortER @6t mktidDIRof the sulfur
Sel ected API Gavity. The apparatus, reaction

COpte@t@ijdVanmtmhefﬁhn@ngiarfc .salt catalyst were the

vas. Virrife S0 sfcates S FRE o bty RGP R AL PR Hbiting

aﬁg’@dlét}fﬂauﬂoxpﬁf at nibst RO@OC BE0.CONNVEG! hﬂgad@ @roocp %ran?s & Wd€ocarbons
product wth APl gravity of 25 af

wm adodiag. rmg@lstabmogmemmmam%m&mlmﬁ, akileast 4001 grams
bRl b Sud ool e RRk Ao fefob 20 534 P 0101

Mpaessure was 3.4 MPa (514.7 psi) durl ng the contacting

perlod A crude product vvlth API graV|ty of 51.6 at
Examp 14123 ; Crnde Heg gindource in the Presence

50 BT e R DUl O f%gga}ﬁulg@&f@ﬁe%

coadtions,end denRSO/RbAL ORCHOMS chatyscinilaeiplegl I ol 1 wele the same
f eed WI{h hydr o en in theﬂ&gresence of an_inarganic

asdn Framples), ;%@epa %}Q Faws 9f gadlsfead SrgNrgR)eng o0 gigas of the
Kﬁ@‘?}%&‘cd"'/égc@bS&B@&fﬁ&eﬁﬁ’éd %Maﬁfﬂ Py, n¥éth e%stl.ﬁg as the

pressure, a cru duct wt 1|g er or OV\BF

hygragentsyunees ipExamysled 2, lpdargeneas $4s ifid dSdin hyadro gffn saurce. A
Crud?SyFeed in Presence of a K.CC./R CO Cs

th
gareggntagon o ?Ehfr agougisHf nop-copdensglle gas cpde @ﬁoduct and coke
gﬁlgﬂéﬁ% Fldydiso 933‘{1‘3 e 88l Bple¥ @Rl escoke gﬁﬁﬁlcé@ 'bafshl@o and 192

paratus, crude feed, and reaction procedure were
remamnt &% hqﬁhydrbear@onsqx@@md tamdtbatshi94cmd d€6 freplfdseam#t% gas

or .sili.caon .car bi re directl char ged
procicgd: Frsed B HRGrER AR Suiteetr. Car bon Hi ont do
(CO2h Ee@ﬁlggé?ﬁ %8Syt spérﬁdeeﬁroaﬁe% (béﬂ oBX BWH9E o Bas (BAB196), and 4
grans of rro Negro was conb

Wt% of coke (bar 188), based on the weight of the Cerro Negro, was produced.
In Example 12, 84 wt% of crude product (bar 190), 7 wt% of gas (bar 194), and 9

wt% of coke were produced (bar 186), based on the weight of the Cerro Negro.
Examples 11 and 12 provide a comparison of the use of methane as a hydrogen

source to the use of hydrogen gas as a hydrogen source. Methane is generally less

expensive to produce and/or transport than hydrogen, thus a process that utilizes methane

is desirable. As demonstrated, methane is at least as effective as hydrogen gas as a
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with 60.4 grans of the K2Cq 3/ Rb2Cqg 3/ Cs2Cg 3 catal yst
(sane catalyst as in Exanple 9). In Exanple 16, 132 g
W®@20080866305 Negr o was conbi ned with 83.13 grans BET/US2004/042136
silicon carbide (40 mesh, Stanford Materials; Aliso
uch silicon d.to hav
hygespiigh ot SPRipynecs w%epéef? ?nethei rerepeil et peal Satt catatyst

to pRSHRIE b @8l 8&edti bed herein. each exanple, the
mxture was heated to a reactlon tenperature of 500 0oC
aples 1 Hhddi Pdodacing ;u prugle uetopith A : ABRI G .hEhe

O el PRI B A Sl

9, *é@@e uaiaﬂmeaemkprwsaﬁewsezagéds 2 MPa (479.7 psi).
ge product fromthe cold traps_was consol i dated and

an al Exeanply h3.Ehersrier prossusewa 0diRa (1(4z’ép€$ dying thg a@@actmg
oo OB AR OSE REy D528 £ S BAEER: e o

pr@dlﬁﬂ h@&ﬂydrb@ﬂ‘b@fmx/ﬁﬁﬁ dmfn‘ti‘ultlen of catbort mﬂdbws filna tdnge from 5 to 32

i norgani c saI t catalyst in the carbon dioxide
(sea 5 <p ey B FIG 1Banpl e 16, 15.78 grans (11 95 wt %

baseg B‘foplPéa | % u@%tactgf b @rCHHIe 47gpd 151 7 %)’@dﬂn%"ﬁhe contacting

hydr ocar an APl gravity
pepiodd Ucerddé productonittaAPI gfavithef £T. 6@915 éé@ W\astmod;ucledc ®he total

pr§$®?hg$h§%9§%@%a%ﬁf F s oR AL RO PEbE i ARHER BT S (0 1

(P,ng 1512 ) = in the presence of the inorganic
sa atalyst is" greater than the in-situ generation

of Hijihse gmmplﬂsjé&mmtrataan@thgdﬂ for conatiting dinscrudé éeed ivathchydrogen

. of crude oduct in 6 one- hal f. of the
m;ﬂilf‘ele&g%‘Fe 8 %gloﬁgaﬁb&r%ﬁ ‘inﬁ L I 3“&8”5%5‘6%%8 |Pé°&f§e g cgygte product
wﬁlﬁ HRASLHERNDS kR, Mydr0@88 tHeHreRRR! abAke PHsdudBwRRAhaeHer or

of the crude feed in the presence of the i norgani c
lowatAPthtVﬂMV\tah@r(abls@&ace of a gaseous hydrogen source.

X A h a
25 ) t eﬁﬁco Cs7CO
KS@OQ’MCO;%GU—J @amivﬁfbr SiﬂébnSChﬂﬁﬂ@ nﬁﬁi'emmn@é of an External
ATnospheric Conditions. The a[ﬁpar atus, reaction

Jﬂmgen&ggrﬂ rindixamplsg 14rmad fAethe ﬁmag@ms cradg feeds apd repstion

e as t
er%e 1o ‘O(/grescﬁ i f W ét % % F}%ﬁr eac eoctrl’a(?en%% a(f%g)%t&%t (or
siBétg dat‘tﬁ&e)tv%’r@ ldg'bctlyf‘kﬂlaegédl ihfoahe reastoeht the darhy tiheg €hartgasiioxide

was used as the hydrogen source. The reactor essure
(Gles vos peed apspapamer grs. o1 Bxaanle A%y kReremnoheeie gles@rwwombmed

Wiﬁ? 80 |ZV dr ”98{“5’}1@2{? Hﬁﬁ@%fés 2 ga?ﬁ&&gyﬂ@cat &%E lnfﬁxample 9).

tures ow’ra ercenta

InQE)Laﬁ@lepI@dBth ofg@sro Megto ek eopbindd edth &8 13 glablsloéisrhdon tarbide
Tabl e in FIG 16. I n Exanpl 7 and 18, )

(4@2@%2&@@@&@%@ Adigp ficies C&&s idesiligon Oe;ba%}Sé)ewed to have

Lof% O AE lpgr DERE AT 1S BSesS Eohdiffons! dbsCrtRIR i S,
the coh enperature s In a tenperature range
f r onina0h 6f)a@n1516; thédmistoowmas eafdlid e rdac{ibh &mﬂ@z)tpra‘afﬁ 00 °C over a
peno%m%l %ours ned &28 wawn%tréretdr}%tot tﬁgpe%rci%tr lé{ arate of 100 cm’/min. Vapor

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.
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i ncreased from 375 0C to 500 OC, production of gas

increased fromO0.02 grans to 0.05 grans of gas per
w@e@s0ef3o3 ot al product. Coke production, howevRCT/US2004/042136

decreased fromO0.17 grans to 0.09 grans of coke per

Iu Toxamaleors 2682 armt (Gl Tlbduee o 5 it ebdiprde feed) of
a cfé)Ecgngh o S BEB1 R d YiBOSPOEaTBy Of at Sakst ST wREProdiedd Bdm contact

e product at "the higher tenperature. Both crude
of phicoctudd feel sdthHECforgans: saltreat@kystpl e tarbon diaxidieatmesghere.

¢ ) ca X diti | " ,
{ho TBoareIcois | oo ernaed 1o ekanpreoh B Sudhlias e e feed) of

a Wilo& Mo RFRRUK A GRE an 2T g:ﬁjﬁg MOk tprédhcadl Erom contact of the
tabulated in Table 4 in FI 16. Gas production

cridecieehwétl silicomExanbpledn tie ¢ashon digwide ainpaspherss product i on

in |l e 18.. sl furizat. C f

ot AR 01 e3E Heaele i ghe IdnCkdiGR i fdogen
solfce G R PrésenéeXa¥tRt ehotSaniaghit datilysgisagieantr thinthe ipsstid gederation of

0.01 grans of sulfur as conpared to the sulfur content

hydfogen godergroarratabeic epndifions. Eheimisldnisaideaprodyct imExapplgd o is

o r.odu i a i
o R g IR fgpones o
hy37ogks igscmtal diidg atctelithe crde feiddatheireddnee of the inorganic salt

i norgani c salt catal yst was charged to the reactor.
anddw therabaence 06 2aTQUE BREOBFOWYES: on significantly
LSRRI 0) Tt S AN %e@ th. : oQﬂPﬁfe’ﬂQsence

alTo ORT D XAl €
of TUTOFRBIFOIL/CsA0D4 Cataivst, Chlchiin @xdde anfl Silidon Qarbide atm

Aof Cl‘lélgg Erod%ctchﬁpgrangaggﬁﬁbgo degsa.elfe gnsd’the
inglfgugigﬁ | OAHGE: WERMESThd 1 égﬁﬁﬁﬂgﬁ @Qx%kggt}fat @é@&fe@?@gro was

ur pér gram of crude product, npared to o
addedditedglyaosheofeactot fsteag ef adglitaom thfough tlnkeadulrtowhuessel and hydrogen

s e s Y O Uap | HHeEe S ViR N3 MPou HE ps)
dﬂéﬂéﬁ%&@% ﬁim{cﬁﬁg ?Eﬁo&’.vﬁie ltfﬂﬁslﬂé %?ﬁ %E YlolCrafeQRst 15002 /@00 Reaction

onal tal sal 00 0C, and a hydrogen
tefnpenatures, stearh fREOrates\/mdperednaganofierude pfoduetk gasa el coke produced

nonconden e e significantly | ower than the
”5%&%‘%%&5&%@8}\{@% noncondensabl e gas produced
undegn MQRTALE ki 18, SRNIICO M5, CO,TSBONPAETstuptGed. In

i norgani c salt cat afysts (See Exanples 17-18 in Table
Expmpit¢ &/, theyontactingderoperetumwanbbetv el Eximme [ futhepentacting

ercent of . prpduce as_relati othe produced gas

teﬁ’BF © gy Fﬁag&f' ’gmg%%trmeeéé&%gwﬁéﬁt&(for exanpl e,
Exangé shodéh inMabsdd 1. 1?, G@r H@inplds1gnanine, GHadm thettympérature was
hydrocarbons in the produced gas, the thermal cracking

inpfeageddiam 3% °€ éx80Q L.axeduetipe 8f g3 ipercaged dpsn 03 grgrg to 0.05

grﬁ%ﬁ g?%%s aéez érvgér;i{%){ %éalgggtfdaﬂc& gcn%i%::ﬁro%%ctig?iﬁ g?efv\éqé(y cihised from 0.17

gréMB t@ 008 rathd &F cdkbyer ggarofeautedfeed dxherhigher tethparathr@ 2The sulfur
Contact of a Crude Feed with a Gaseous Hydrogen Sour.c

comient pethpakispredust alpa deqreasrd rgmd.Bbgram @S of sulfur per
¢ hhdl _ . A .
S P01 G0N0 B e BODC AL 5adpsaqlom i .
hydrlademangds 19, a crude feed was contacted with CaCOs 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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was used as the hydrogen source. In Exanple 21, 130.4
grans of Cerro Negro was conbined with 30.88 grans of

WO b@sM6ea3® / R CO LI CO catal yst to form a crudeP€PE82004/042136
m Xt ure. In Exanple 22, 139.6 grarrs of Cerro Negro vvas

B A b L0 R S 10 arm o

credEp88ektd0.0 B efalns IRt A& ohPALIAAb thelsigfub yohtag & 0URS grams per
was metered at 250 cVmin into the reactor durlng t he

ng@aIflcﬁgle@mﬁbeodﬂhﬂffB@@ prodyct preduced UHEX%T@@G B xture
300 0
vas PeaRda & SO Ak ethadoh BPRL fngd; 454 BlALPRG?k3.13

grhil§ besiEEsh ¢2bid0thsthad oY e ihorlpanic salv datﬁl@rlsmﬁ dhaf.geatto ﬁ%&eactor
OC for 1 hour. After the reaction tenperature reach
Gapqmodictionand polgaofintion digdianantly ingease b adistmnle 2%@@1@ to the

h t
= Qbrd a8 MO EATRLARH B 1 PRAIERIEN BBy concions
0.2h grahﬁnﬁlcﬁkmgerlge:ﬁhloﬁ gruda@rdiuke]i0Rg grems ofison-ddridensable gas, and
mai ntai nin reaction mxture at 400 0C, the .
0. grasns Grery % uet Wicee maaucfeﬁc Tdg saylepgodishripaucsin Example 20

had®. (55t6 A& ofluRPBe g fgafnoc; ﬁu&%fgéuct afd8d oY BRA" orha @ BY sulfur

the re ctor was cte e Co traps and a gas
pebacam bf qudeppdoedypeodiced m Ehzanp:lellﬁ traps was

C o0 st Sy oripl et deramainied aist fhheatyartescd i Basnalia ) BPo 48
prgﬁﬁg 1&?1@%@1%@1&50(‘!’0& sl Eﬁ’tﬁgft@ Qemhlhgﬁ@ Qld(&)hb'&ﬁloﬁﬁﬂﬁé'tﬁf dalts. At

g were pro duced as a vapor from
50@(?@, and a hydnogen fowdatefof 280 wint/minttbe MACDES REABEINEIREOR

coRtBIS b Pl ey Tow R et b e B Byl

cohﬂél{&ﬁle Qaf FREL&II unliBendifaRific ¥aRlitidRPect ed, and a
brown” vi scous hydrocarbon |iquid was renoved from

t he m@aemples usigg snargamc St cetAlys (Seh &Exdmples dﬁolv&m Table 4, FIG.

f t he.
16f 2 %0 vEF PRl BB HEER PR RO Yes helEp &

prodedosh N 2188 Guiifs thie@bstrélf expEttient et ditainp WA Ex SRFIRM0O8H Table 4,
in Exanple 21 relative to a yield of crude product

FI& &6l caam the Ewaniyy ef lmlrocaﬂmﬁlné thpradipsa £as, élneefélelaml cracking of
the %gg\fe gt—)g Estl%flaté({]@ s{ Q(? %t‘%f a ljﬂgst (irS % { C][tO wit%, at most
pro ne ho ive to

uce es ri bed herei

5 WA OEr 11ohe, dmséd o ﬂﬁu@t@ﬁamsmm @f baide \f@rdefonta&a:aamfﬂ £RYdr¥gen source.
the crude product tl n Exan'pl e 21 vvaf, | ower b0| ling than I
] : A [ €| ieed 12 RS @S Jdil YOS/ iypurce in

thte :?‘Eesceﬁgg gf Waqgl“él_{(d gﬁé)%%%ﬁgba'db;‘é%%g,ec%lﬁ?hr gﬁicr(lg Carbide.

AppapstusicExampixsRipdnd 21wére dheesanaerasdd Eikbople® epept thashydro gen gas
relative to the crudeaﬁroduct Sroduced i n Exanpl e
wasdisge pehgibydip sy sQuret an Exaapde21.d70 @%P‘é@e@eNeg@ was

oo AP 8 B TR R IR YER AT Lk i feed

miRturd e IPEpatoglt 28 139.4 gansad€itrro Negro was combined with 80. 14 grams of

silicon carbide to form the crude feed mixture.

The crude feed mixture was charged directly into the reactor. The hydrogen gas
was metered at 250 cm®/min into the reactor during the heating and holding periods. The
crude feed mixture was heated to 300 °C over 1.5 hours and maintained at 300 °C for 1
hour. The reaction temperature was increased to 400 °C over 1 hour and maintained at

400 °C for 1 hour. After the reaction temperature reached 400 °C, water was introduced
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Vol ume Rel ative to a Crude Product Vol ume Produced
under Non-Catal ytic Conditions. The apparatus, crude

wo e@d/06d3nor gani ¢ catal yst, and reacti on procedPCEUSRS4/042136
the sane as described in Exanple 9, except the crude

ol S LA A el A A o8P
hyﬁ??eh&véi@ gHefredtto e réRlorgbahk rymfinihgdiRetine SRIt1divg Eénods
2 g/nmL at 15.5 OC.. In Exanple 23, 102 grans of

ABirmeiniedtas tieggadtion gtixEF et 0SEd Sheanertion temperatuss ‘P(amqreased

o 3PGheHSRRR L 531 P SBOAREE it 1R o v

cogé@wcﬂ In/the fcoﬁl&r@@ Ané agesibig YLighidprddifk6 figimthe abld kfapd waE
was produced. | n Exanple 24, 102 grams of crude
Cop‘é@@atﬁﬂ@@dﬁﬂa]d@dcr ude feed) and 80 grans of silicon
car r a
(7 ok%lﬁ%nsﬂ@ﬁ@%f ket ]%’eggaﬂ'l? éhf\rwg‘%)i ?&sgﬁ ftbe%éigﬁ't d}‘(}gﬂgﬁhe feed) of a
dadf reddB8 biowgh hidratarbhén Bqlﬁdi(c(rﬁ@e plto)ium@lancpwaﬁau (ﬂgdS g}ineherproduced

t hese conditions,. the v me _of
as &V@a%éaquoaw%hﬁ prids %ﬁ%@@%@ﬁﬁ%ﬁ L%Eppfrf%%‘féﬂ gafplyst in the
lnhﬁﬁﬁnEHﬁo Lynme of the crude feed. The volume of the
r

e pro uct'produced in Exanple 24 was significantly
| es sIn(Em@%pll@% watérampormdecimatbamdéunt ofiges wasmtudiced from the

ed in Exanpl e 23. significant increase,in
o e PR 8 ST e Do G icppop i was
reS806d AR tH@fe%cﬁé?' E&% tﬁ’?fn U W% oP SIRASE bR/ MRMTE Rl was
i nput crude. Exanple 25. Contact of a Crude Feed wth

pradudgd fivgreeorsad o€ thei omuderfeedDWdh silicen ofrbidekn 0® IRMIr@@@En@smosphere.

- AZSUGr BT oF e PR S el PRBRRA P Fatve o avie

of%ﬁg}éﬁiro&mg)rddh@ecsﬁl zzretered into the reactor at
00 cnvmi n. The K2CO3/ Rb2CO8/ Cs2CB cat al yst was

pr eparatblbyl domphstiaieg ap Tmprayemest dithemopert®e opthgcards product

proqiad St Mol e BT Rat BERT so S8R il G hoed ysing hot

wiERBpeciizsll ¢ ee gade bvdudten Bragby21 WheloWer beilihe eHad the crude
crude included, per gram of crude feed, 0.04 grans

prodyich frogy Brampl @@%@rﬂeéwnstr%ecbwaqqm@ pradiss produced in Example 22

ol ShE W 90 RRRYEEIL 4852000 06 100300 D)ea %, 0GR 21 o

ni c
endadded rﬂowapldpémﬁﬁralmﬁiﬁﬁo tife diwdd ghoduct pRYdugedini Eganqﬂe thes
crude feed was 6.7. Contact of the crude feed with

deframineddyi Asuah B1SpFEi9Bnce of the K200 ZRb2COBZCs2COB

ot ol

of mrKg(CIObeeﬁDgL(Bd(’?% ﬂatﬂl.vﬂrtb Frotloécd CwuddBi:dduc@vﬁfh Increased

5_ Qf crude roduct and 0. 028 grarrB of h drocar bon
Relati 3 Crude Prod g 3 ___M nder Non-Catalytic

tloﬁ)s 1ﬁ1é7%p§1%tl%f 011&)1 fé%@el orgng ta@lt %%d%acﬁ@ﬁ BRRedure was the

025 noles ©
same as described in Example 9, except the crude feed was directly charged to the reactor

' E%ﬁﬁﬂe% 2# . Qfﬂﬁ@& 'of Qﬁr;ﬂgi?‘g&fwﬂ{ Y %dfrggeqr Sﬁirgé Pg i3 Presence

and hydrogen gas was used as the hydrogen source. The crude feed (Cerro Negro) had an
API gravity 6.7 and a density of 1.02 g/mL at 15.5 °C.

In Example 23, 102 grams of the crude feed (100 mL of crude feed) and 31 grams
of K5CO3/RbyCO3/Cs,CO5 catalyst were charged to the reactor. A crude product (87.6
grams) with an API gravity of 50 and a density of 0.7796 g/mL at 15.5 °C (112 mL) was
produced.
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hydr ocar bons, as determ ned by GCZMS. The bal ance of

the gas was nethane, air, carbon nonoxide, and a trace
W@ 20080663091 es) of evaporated crude product. ThECT/DSZ04/042136

product was anal yzed using a conbi nati on of gas

o OCHGETHAF chhcl S D00 (R OB SRR agd 80 grams of
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o580l R R0 AR kD s B
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Ko@O0aRbsCOL85s,66); @atalpst, Solfir, aslddCokled 1grappsratils and reaction
recovered total product after |osses. The total
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d 18} 5
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271.hgrandaxt, szlﬂ3, Ed)lZgralﬁs @fdﬁszI(Dghﬁd Ftﬁlmamﬁ oﬁ(/?slzl(]ﬁq;en
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grainx taialeargmatigschonteat momisoiling tange ﬂrstribumlgn betvgren 169266 13C (300-500

O = 0C. The . t f..th th |
B a0 e o v BEF bl Saeiisbr Geb ettt S o grigirofhd 0.56
g‘ﬂaﬁ%@!fréskﬂ@' mw l@ﬁbﬂé—udé)fe@&.%agglﬁ% of ethyl

benzene, ) | e% of toluene, 0.03 nol e% of

met aCm}ta@mé thmd@fe@@ @/1ﬂmn@h@r@fm rdmmeswuce péthe

( [ ' C ou with a beilin s bel o
KACTBR G ok RS i i ALt o 95 et SHtota
pﬁ@@@qnqtd (mpg}aﬁlb@f@d;@de feed. The used catal yst

("second used catal yst") was renoved fromthe reactor,

vei ghesototad pepdupieincladed, pzlegralmqféotgbmductu@, ad gceammfmde product

a tot
a3 S HERG G bR e O I8 e P o Biegf oo
0. wmo\l@og‘mfdmfgeﬁ Fe043r hglel af cafBsABidklde A8 a8les of C; and Cy-C
catal yst). The second used cat al yst i ncl uded 0. 32

hygrensebons, assletsrmingd by, @a/Ni$ a ke balargg| of dhe sasrersanglane, air, carbon

i tional
cr%@%’?ﬁ%a%m(}%rﬁrg Eb\?\'fa%ﬁ%n%gct@}éu?%&nr?@g?he second
us edl'eadradey siod (et4vaB4nalyastysiiga porabidatton @Rfas gh@mabdgraphy and
crude feed, 104 grans of total product and 0.114 grans
mass SpeAOMEY- cidiel Bedesrrodyet fsiuded 4 reikture af byslacagbans Swith 2 boiling

raﬁéé B rhd §’3§%.eTﬁ@{o%thqﬁfa ﬂrgdﬁctﬂ fhixture 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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addi tion vessel due to overheating the addition vesse
since 104.1 grans of the 133 grans of crude feed

w0 e@ns6ens ed was crude feed. The total productPCT/US2004/042136

i ncl uded, per gramof total product, 0.86 grans of

tofai%‘v%fgh@éﬁﬁ*f%% % st LTS Pyt e 858 PR B8P o il Srigina
Km@m ca@aly@@ afhe FREREEY Elitalyitdecludddd. 05 @3ms of

% drocarbons. The bal ance _of the gas was
adqlmdmah@keaQ P03 grpsof velfiox D614 epmsed éh/\éwlnfluoeﬁéw gavrs af

eva or at | e crude product
Kﬁ@f%@ﬁz&?ﬁe@@% re%g%c?]ggtﬂs with a boiling
r anggddgbig %ﬁlde@@(ﬁ@SZ OC.grahs) vmrc‘bhﬁ@tedfwmi”tﬁe Iﬁt@tﬁl@écﬁcatalyst

wth a boilin e distributiagn bel owl
(3p 63| cgrag), to ﬁéngu@ ﬁﬁg A, PN IS ot B(P@t‘l“‘é after losses g L hprdotal
prﬁéltbc}f nckftf éﬁ‘e‘% ﬁ%‘h 8)% gcﬁgrpqgguﬁg,foo%? fdOf 11&1119%&%8%&% 058

ara-Xx

glde ef Hdldi’&@ha&iSol&eﬁﬁd 9 otny g%zid\&ﬁ gadh&he ga}dnclaﬂed yst mole of gas, 0.18
“third used cataly was rermvaﬁ]%fromthe [ eact or,

mw@ﬁ @ﬁbﬂirogﬁw m&araﬁaf %‘é‘é}l digxides ad d03males af Gefst
”%&gﬁ@gnée%ﬂﬁé gﬁktwésfﬁ&hé‘nﬂe ﬁﬂ%ogéﬁ% ]ﬁg%(gg@ées of

\NEI ght "ot rans Can I ncreasé o
ex/fab&a%l@]f}irodlict(hb%mmolg) nal K2CO3/ Rb2CC3/ CSZCCB

t Det ai l.e | t | al ft third
coeaisris Bodpng ufedr et o BV o ulh 6 dodigdemee
bét@géﬂJﬁﬁ)dSSW 'Fﬁ@%@srﬁg? @F@l‘e%&ﬂﬁ‘é W'I’Eﬁtatb%‘ilmgQaﬁQe &Eﬁ%ﬁtl@ﬁ below

car bon, 28 gra hydrogen, 0.0025 dgrans of
Méb(ﬂ;mnluded Q&ﬁm\gﬁlemﬂi;otai hquiﬂ]grdl;oc&bonsz 0ghg m;ole% of ethyl benzene,

| t r ogt 001§ Pg glh%eman‘geggg%ﬁéﬁg%ﬁa-xylene

(nﬁﬂo@?dlfé@l i’%&oﬁﬂo‘ﬁﬁd@@itﬁﬁ%ﬂﬁ@ PoEht®blIe tuv2asdtiol @ MPa) These

metals such as chromum titaniumand zirconium
prddwashwereatod deteetableiis thexamgs feed.coke, sul fur, and/or

met depo ed.on and/ or i € i norgan

Tt oD iRt e StaR S oaluly §|WAS¢F@?&G%$°I@3E%W°r weighed,
arfr Rt gdal Rl |I‘ﬁé§écoﬁ@%@;écnfatﬁﬁ& Rad b IncRIa8litcRel ghyfrom 36.63 grams

contact of crude feed Wt drogen source in the

toprtetabmeighbef 4hé4 Bragrsdamineresss of %W%y‘%ﬂsed o] thegw eiglet of the

oRGRIEE A RSN B OTBL L3 AL 3B 2 ram

oftdoleleanti®eml grama olf @thlfllr[lﬂld @ 6D gradisSief gt b%c@ﬁﬂ @Hd J;éﬁlyst
OC. For the three runs, the average crude produ

yi el 4dqisgnad erusie feedb(104 isgamms) srasichptagied dathithe aecom%@g:avalyst
Ny By kR S O B PP 014

graig &€ c(ﬁl&exdés colletthd.a Asjorticias fihd eviteawasomtriblutcd. 16 Ypk@fodmation in the

the aver age wei ght yield of gaseous .cracked
%ﬁ%@é%ﬂ%tw@eﬂz& alingihg, 5@@&6@%5%1%6 1R haramsrofthe133 grams

opgrg&ieefegggggslfgﬁ . (- &E@@@g&d devi ati on of 0.46% The

conparative arge standard deviation of both Iiquid
and de(mtah@sodﬁuﬁntmded]@et prandoft totabproduet, M6 gharhdef crude product
erature _contro|l er of the feed vessel fal

Ry NGERY §F PHEoesThoR 895 kheitAtat gas 1aelnded, gr mole letgas, 0.18 moles
of hydrogen, 0.052 moles of carbon dioxide, and 0.03 moles of C;-C¢ hydrocarbons. The

balance of the gas was methane, air, carbon monoxide, hydrogen sulfide, and a small trace
of evaporated oil.
The crude product included a mixture of hydrocarbons with a boiling range

between 100-538 °C. The portion of the mixture with a boiling range distribution below
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vessel . Even so, there is no apparent significant
del eterious effect of even the |arge anobunts of coke

W e®beeh3bere on the activity of the catal yst SPGI/E82004/042136
The ratio of C2 ol efins to total C2 was 0.19. The

14{(?&;(} ﬁlﬁ@ld?cgg r naflﬁy%lrt | ns gjﬁl o O&]?%ra&gﬁﬂﬁ}l ng?zene 0.027

grinie bO GkiddeNs. Ozwgaﬁls@r metheylede,ain8 /01028 sams of pars-xHRhe,0
was 6.34. This ratio was substantially higher than the

detgraines asdetase PibdyNahi c C4 cis/trans olefins ratio of

t hef‘&e@%g BhANG: ClEld (3 FRat-Plag et RliddM {h%trér&t&f ! weighed,

roc ns was ratio was

antihﬁdfh iﬂmeyzﬁd ethe théd vshé baitakj'yil’hmﬁ an 1ﬂz'reaﬂepin We@mﬁlonm‘t 8i4 grams to
ternal _aolefins ratio of 194.

G5 : .
o 672 I G0 600 G SRaREESS of 8 b g6 e Wgight of the original
KESIRECONACESH! ol GTRAIRNS, CRye B i@vays
wigpeatormed.y Tht thirdSistd catal@strinaindedy &,e@mme)fﬁdémiomnmam 0.90

Erei O Ry 2B BRI, DNI2Y SHERS &1 EBt DAl rams of

quﬁf ®.0 1R8BS ﬁ‘§rog§1§ A8 Grahs EXARRABM 0.008% 8Pdmd d¥ickel,

thé crude feed, mBthane, and steam weré conti'nuously
0.0@Ih groms hélrme,amﬂ@rOOOIﬁ grdas/efl chifridesweith the balece being other

was. noni t.ore change i n.wei ght of the reactor.
VRS SRS BRI L ST 8 AFBTUP 500 crvi n Lo

the A@é@rﬁ&[stra@ﬂ@ﬁlfﬁﬂ\@)&nﬁﬂ@tdoﬁél Quhy, af®bERREIPdepBsi®dBrand/or in

to the reactor. The inorganic salt catalyst was

the rr@pmsatbtycatﬁé}*ﬁb dainatpffeet thegvarndl yo¢ld k2 oode paRiuet @t keast 80% for

caigh 0 Prou Rt b Cortesd of Aends TRt h a B frogra soutasindhe pissgnoe of

thé eorbhid &XCdatlyst ATES tifble Eﬁﬁlﬂct(lﬁdtd«kﬁ&ﬁbcybﬂl@é’r@ﬂ‘laﬂﬁi &ntent at least
Canada) havi ng an APl gravity of 9.4, sul fur content

108rtirgesthe groapaycdi rigglafqmatics wenignt efghel g@de &edane befling. range
d1gcé§ﬁ[§on19e%w%§%°f crude feed, was heated in the

i on vessel to 150 OC. The hot bitunen was

contFdrubsishras rBs eﬂiéiﬁfefdgéMdbq)radifﬂt fletd(basss@l th@tweﬂéht of the
Zmntother eactor I1n an atte to maintain th

Cr%ﬁ‘%@édk‘é@ogﬁ 7 W&%dvvltb@esranéﬁrdatmaapn k.67 dle Bicrags) qqk@ yield was
7.7 S5 BhapdioAitnt ReabBEne BaMe chth Shn b SR BRbTBE 2 706, ana

thé heeragd abight yielkd odigaseoas algekedm}elrmairbome @k a3 wt% (based on the
tenmperature of 456 0C. cti.ng
Wﬁéh%fﬁ%%@é%?ﬁzé} Waafaééaal d%waﬁ@n egpé%tﬂf?rc‘@mwaly large

stdfdbAd de%e@l@ Q)tf b&ﬂhrhqg.l a“%cﬁm:ﬁ duB td B8 thied era?fm Wl‘ffch the

react or ef | uent v A total of 164

tempedairé eadrolias ofithe cfml%slsed)ﬁa]edﬁo%dwaﬁng FFleammd‘e feed in the addition
d%@f rence in jnitial catal

ves

e thigrs tsthorAPRmeR ikl g dcls kon Bitest of gyendhg laree

arRRint 96 ARk festi e diP@d bR S¥afe LoalyhiS %IEt@ﬁCt or. From
contact of the crude feed With the nmethane in the

pr esBrecetiobf Ch eleRRCORBRD LoBE OsIDCTheqati@bf/St olefin 8Btotal C; was
0.8 g al%La gi%%lgls to internal olefins ratio of the C4 hydrocarbons was 0.61. The Cy4

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 C;s cis/trans
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product per gram of crude feed was produced. The total

product included, per gramof total product, 0.03
w@e@s®6@hs gas and 0. 97 grans of crude product, PCT/US2004/042136

excl udi ng the anmobunt of nethane and water used in the

- reactlon. s inclu :
oA Sen L35, S8 RS G Bn Rl erfbfdc .
iR AeEEa19d oe@pbon di oxi de, 0. 13 grans of hydrogen
and 0.68 granms of noSn- condensabl e

apbitatis @xa giction Podedige werctht bane apdenciibe] indixdnpde Bamcept that the
di oxi de were produced. The .nol a 3ti Q of car bI%n )
crosrlasd. aecthance BbuFRIFSSS PBtRIsY; ted terfle Tegclis The level of feed in
-1 ngl \ qr. f
b B0 RO il ot TR o S RG6, D0 P
coftti@fuglyansterstl aC40¢ omp/otim tisthe acedtdd. SCagr wascatin@®usly metered at 6
conpounds. The weight ratio ofiso-pentane to n-pentane
g/ tor{Be 3Rl ondensabl e hydrocarbons was 0.3. The
wel i S inidg 278 grams of K,COs, 32.2
non%nlggl:%ggﬁélt E?ftgl?g%:ar bgn%r%@%&?%éﬁ@h?a 20,
granspPHRbGO had, 40pegragis afCefCQ4 BlonlRatMdBh.CGOHU66): eatelyst (59.88
cont ent _of 8 Og%{gr ns. A weight ratio of alpha C4
grpekyHchered ip €4 ol efins was 0.75. A wei ght
rati i | 186} difink@r, (Hn8d ) MHaviaz 0l At fgvi 9.4,a
1. 08%2 c@%lgq%ﬁ@ﬂiﬁ%e%xlg yI e 25 ’denonds)t r ai?gs t hatg% W
sutfoncdantens of 092 @rans pigyliuf, ad reesiduecnnjent p§h.4Q grans, per gram of

crude, f ee i th the e cat al yst. J h sence of
crd st i R ER el R e PR ek
cofBhlioug Rt RbEdd, frath thaddafiene sl 61 LR o/ii dol tHe reabtdrahlag attempt to
for transportation. Exanple 27. Contact of a Crude

minkin thietcruds feydlioyé levsbelr W&o phthereactraolimee hefeyer, the rate was

. Ki / Rhi COM t;al vst and Coke. The apparatus and

m?“éﬁ%?&?ﬁ%%“&%@oﬁ%%%‘s performed using conditions as
des criidyaethhnie/Stsaphre 26ed WirecokBordiBbRegaBlySsGa a¥erage
catal yst (56.5 grans) was charged to the reactor. A

integra reagtor repenRf 490 °6r Geratachag ofiihs methuesded/prpde fepd with

hour [ ' -1 0Ltlal '
A SRR L S50 i b lin ) A et
vagoig_e per gram of crude feed remained in the reactor,

ased on the weight of the crude feed, A total of 0.89

gr and tejel loko4) g&%mf&mifeﬁee%waﬁp@sew@ quetfoaqyrsyglirom a
G G Bkl AU DR S L rams o
coke paegmamosiietide fexd tendiimeg ih tiee maciant From coetdchofthandide feed with

B A e S LT 0 1
: 0 0" ) .
prﬁgag,? gglg%am%%magﬁmea&éao gl fedud “4&“‘95‘1%?% Rhm of

65 granms of non-condensa
totay grodael; BO3 erarks ofigastaed QT grame bf trpde prpdncts exdliddeg the amount of

produced, it e est.imted that the sulfur content
mihaee oY e P S PR Bcod by 14
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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wt % based on the weight of the crude feed. As shown

in this exanple, hydrogen, carbon nonoxi de, and carbon
waoelc@giodsosver e produced. The nol ar rati o of carPOUS2004/042136

nmonoxi de to carbon dioxide was 0.6. The C

oca ns_.incl ude
st RS e R eo o BRaREE B aed o digwid wgo pioduced.
TIH A0Rr ﬁaftlogi” caTRGIdKideQo £Abek alvkidd wasomgpound and
0. 068 grans of C5 conpounds. The wejght ratio of

i so- Peftafe hydroparpens inpladedy p@mawmféwﬁa@ﬁzbgnﬁ .30 grams of C,
by
ARG S e EAE Pl TS gbaRi A0 %0 grams

of@C sldompblaed AT HEOREIghiNddo bﬂﬂo-p[aﬁtran@ fcﬁmrpaﬁtaﬁdrmctﬁﬂﬁ@ruﬁﬁﬁdensable
a but adi ene content of 0.0 %@gns Thi s exanpl e
FRODS Afa8 §-3 hbhe Velghigpiie Oﬁlrse ang ted-bitanga the non-condensable

h}yfd%%.g’ﬂo\ﬁg I\%S g&lﬁs z[%lsf(%i a?toa pUEa?ds (ltggd%&é% ? E}Ia g&inﬁémﬁfs,uéjﬁutadlene
coptes 611C.00D brapok A eliethin ﬁathodjf ripha € dldfmsac inteinblyC.odlefisewas 0.75.

i ngrganic salt catalyst, and prodyced a_crude product
ANrigh I 9iiPha Gnelshing teripisral Ea?lﬁu%%%‘vﬁw OBi cati ons and

al t epaddy fy xﬁfﬁ?@ge B Ak BioRdra¥R thf ¥en BRREE Pﬁoge&lﬁg{uﬁfea relatively

i nventi on apparent to those

C

ﬁ

hlg]m sulﬁewrm:fe fedd mttie]m:sanm qatahyst Acthe pdasmgde;qf cbke 8id not diminish the
tlon |S t b const str tlve
iy Pk soteitc sl SRS Haten g ribSwotia ik fr

trdlfordlifont Ne general manner of carrying out the
i nvention. It is to be understoodthat the forns of
Ex:impler’Ne(ﬂon et ofi o Wrudn Fecid wit i HH |Souatcenttheﬂh'esence ofa

pe@lﬁ)ﬁﬁéd tiﬁﬁlg B&Ecﬁhd&hs d@%&@b@@ﬂl BXA6518 26S THBX,00):/RNeD5€4,CO;
and certain features of the invention nay be utilized

cafalyé p¥nel eransy wagicharged todhe teapter.appatebaf 2159 prams ok ftude feed was

ot B Obe” e e i St b B o ittt
mixfee GleRsR0. 51 4@86sid7e6kd s @irain WF tREY FeedeBRbinkd e fhk @8actor, based

the spirit and scope of the invention as described in

ot e wegght @Wh@g:r@deaﬁeﬂ% £ totahofi0.87 grams of totek meduchper gram of crude
feld ngyﬁl#ogg%ﬁ% cl:l}lqédtgtagéxgﬁﬂ&tmdﬁ@&p é 511% tol't{ St p%gal!lcq D. 614% grams of

cru rogen sour e presence

gadAnd DPEGRRNLS oSatle p@ﬂabtysicmdingomedmwoﬂ tthhnddr@duatr used in
that i ncl udes the crude product, wherein the crude
the Fesgtiet i s condensabl e at 25 0C and 0.101 MPa, the

CrUdﬁwfﬁgﬁqﬂaﬁf nge@&ﬁ%f Hse cr t%ge gfe}ﬁa%g?gmgg?ams of

grans of resi gra
carbom rgemixides 81(]52@:&3& gﬁdarlmnfdlhmﬂs, (a8 gramistof thydr@gen sulﬁde and

|nflect|on of e dgsmaterrperatur rang
0. grpEs piznen @BEY aTQANSy A RN EYORRS afér@gam sulfide

préﬁ'l?dgﬁ Sk fha fbe eﬁtﬁﬂ%&ﬁa%ha@ Tlépshlfu@%t&ﬁ’ g? iR ckh&égfeg@%é‘gé&glé‘&i by 14

con |t|on suc t the crude product has a resi
witbyritasett on ﬁnemeegh"t@cﬂ thercrgdeafeed.ofs Bl&smduﬁth]:seaxaglpm;rhpdrogen carbon
t nost 300/ the resid ont ent

crud duct ,
o Bhg G501 ARidR R Brodired. | Hisnalah b ol Cabas motoxide to
catIneligting Wa@ﬁ.GASTM Met hod

The C,-Cs hydrocarbons included, per gram of C,-Cq 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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D5307. 2. A nmethod of producing a crude product,
conprising: contacting a crude feed with a hydrogen

W@ ows0e30h t he presence of an inorganic salt CBCHUYRD4/042136
to produce a total product that includes the crude

wh h | d ni
el Saseo B GG donvegs U1Re e facomhiuRisiad per el phEs
co?r%hﬁ@st a%htaaienk@aﬁttemoofa) @3a¥Emef residue per gram of

crude feed, as determ ned by ASTM Met hod D5307, and
t he Thi® c:geeanplc dembrstistasahaf sepeatetlipsracssing o &iie irelatiyely high sulfur

oL REE108D G55 5 V18 iyl RGPS Sy 9F o prsnc

ofABRE MRl ot @fmlﬁfsﬁdh'@ hivit ?/él?)he ineganic aly catalyst, Bed groddesd a crude
product such that a volune of the crude product

prdmgwwlﬁ@rﬁﬂnﬁwa@tloﬁ% greater than the volume of the

cru e r
0B gt Gt kgD Ao BRA R aRuriRodls G
mvéiﬁiroﬁlvﬂlltﬂa eppaehiacthdag skidledir ihens: iakewabSthisciesérimioned
such that a contacting tenperature is above Ti

Aggordiagly, this descripgionds krbosenstacdrspllysiptue aplyrandds for e purpose
of*tﬁh%[m?%\l\egse%? 1fedg1?gl‘t?elua)rf€ﬁig lg@]&%ﬁlggﬁntxﬁﬁgtl‘ %agfyg%@lh%ée n'v§nt1on Itis

to batuatyrstooé Xt ﬁlet formamn otk tinvedtigashownf drfelcxiesmbedlheréﬂn are to be

nmet hod as. cl ai ned_in any_of clai 1-3, wherein the
takep asieEamyles o E&@l@ﬁntﬁa@?maﬂa matsFials Ay Rsqupelitnted for those

f
L ARy Ny SO gy
offfheswacteonahaybe iitliregandepesddntlycat & Wstlld e appayelntde oae skilled in

tnp s Al ra s e o T fGeribta St BvBRt Ghangfgay e made
inQsd mifi dedcieg htid §RBS: Raviiy Rofudst dune ot ﬁ:@?e of the

l east 0.2 granms of residue per gram of crude
1na¢ml101nhie dembg@m ihedallawingchimpst havi ng a heat
transition in a tenperature range between 200 0C and
500 0C, as determned by differential scanning
calorinmetry (DSC), at a rate of 10 OC per mnute; and
controlling contacting conditions such that the crude
product has a residue content, expressed in grans of
resi due per gram of crude product, of at nost 30% of
the residue content of the crude feed, wherein residue
content is as determ ned by ASTM Met hod D5307. 6. The
method as clained in claim5, wherein the heat
transition of the inorganic salt catalyst is in a
tenperature range between 250- 450 0C or 300-400 0OC
7. The nmethod as clainmed in any of clainms 1-6, wherein
the inorganic salt catal yst conprises one or nore
al kali netal carbonates, one or nore al kaline-earth
net al carbonates, one or nore al kali netal hydroxides,
one or nore al kaline-earth netal
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hydr oxi des, one or nore al kali netal hydrides, one or
nore al kaline-earth netal hydrides, one or nore

wa@ edosiocksss of one or npre alkali netals, one orP@DUS2004/042136
sul fi des of one or m)re al kal i ne-earth netals, one or
nore am des of one or gﬁ ionetals, one or nore
am des of one or nore al k th netals, or
m xtures thereof. 8. The nethod as clained in claim?7,
wherein the one or nore alkali netals are sodi um

Lpot adgnethed e{ypdiaing 2 emwle pradusth, CHRESIASS t her eof
and/ or .t he one. Qr I i ne- I
cal C?%ctlﬁg a ﬁgucf%uf%gg) vgrﬁh% hsr?% SI s Eéér gloggb%s&ﬁ% % an j Ihog%amc salt

caddly&h@proadcd mtoampr@ﬁucc tmat nﬁluueﬁthe\mﬁreqirmachewﬁbyaﬁ PeELEude
source conpri ses dr ogen, ﬁht hydr ocar bons, water,

produgtiseandamebival B3FC and 0. Lo hrodiule feeH GRTHBE atesides content of
t
atcf%aggg 2 lg%mg‘oi%g dl\g‘gg églj a@argi o\g gﬁigd?:tfe hg&% ﬁm%‘o %n é@% :%q%ﬁlggt exhibits

arc&@mniiet %h@@lﬂ@&ﬂﬂﬁfﬂdﬂi‘@nﬁéd g@aata tempéeratur©rangé bétheer 806C and 500
.at 25 0C and 101 MPa to faormthe crude product. 11.
Griag deistmmgd Ry T@rnm?é dalysigipf Peducts{(Ted)1antly,  wher ei n
cont @cﬁlttﬂoﬁgafgacoﬁfa\'!fiﬁ LS Mty %Qgﬂ% SOMHcE Rad epregllaﬁe content,
presence of an 1norganic salt cataly ccurs 1n
exposssatini grgmg ofiesidaa gert gremnefichold pfroxhichexf atmnptrEOg/esf the residue

prOV| ng s a.contactin zone rior
COfL ﬁgth@&m%ctﬁ éaagv%e&ezn Pepide samips 28 dempned Oy %SEM Mﬁthod
p&3@ ns 1-11, wherein the crude feed has fromO0.2- 0.9
granms or fromO 3-0.8 grans of residue per gram of
2.cr udArﬁ@h@ﬂoﬂmMﬁrdmmtukieprcalslct;baﬂnpﬂsingn any of clains

1-12 re n cti conditio are als
cont SUIeGHE & GEifETra B &y RibeR St (b PlsSertea appupeanic sal
catalgst 9 ?fgﬂucéiﬁ 1@ Prodicl thabindRles fe cFRRprédukt, %lﬁ@&n ¥ crude
at” nos grans of hydrocarbons that are not

prodwd éng Hilid naiktupGat(XI Gnahdd). 1O1MIRathe cerde deeddths durside content of

ot jgeh G SRt SR i iy D PR tort 58 Sarg iRER AN M, Method
D§30Mand 8RAnéteEsc BAS caal ?ﬁ"éthblﬁs Qh BhnitesAda8 MifltioNof M Eitted gas

a total heteroatom confent expressed 1 n grans of
N tﬁmpﬁr@tm ragise etween ﬁ@t°€ra@ét5@ﬁw°§eas dptermiesd tyr Tetapdrakginalysis of
Pro d tSFﬁAﬁontélctl ng conditions are also controlled such
(f Cr e product also has a TAN, a total N /V/ Fe
COﬂt}Qﬁﬂucﬁﬂgjﬂ@rcrﬁdbt;ﬁbdmts@ﬂﬂﬁﬁmlﬁlﬁebﬁﬂfe c@lidedfrodis broduced is at
90% of the TAN, the total N /V/Fe content and/or the
1ea%t53(+ gq@éﬁeéﬂ@aﬁlaﬂw@@m@ ehthesruderfsed e thewlumesarepgasured at 25
‘%6) gglalrred in any of clains 1-14, wherein the
cru € product al so has, per gram of crude product,
3. f r onTk: D6Mhod a0 cllingedine His nagel2l Waecreld thencOnt@Ote é’bnﬂitions are also
anms_of djstillate, from0.0Q01-0.99 grans of vac
cog%r@ll%cﬂ suchdhaty conaedag temperdire is ghovea, w%%rﬁl@dTlag 56 %C below the

TRJP "{’érﬂgr atuf® Sithe Hfor%in I chia %?ﬁ él‘ﬂtg?lﬁﬁlé ﬂPtt%ﬂé éﬁttu[:@q the lowest

furt conpri ses | ni ng pr RcE Wi th
tempachiurt hbwhich thdinospanie sall catalydi éxfhélsitsran chritied gzh;Gnﬂecmdm
f eedTItleomfet OH1 as clglmedd in any of claims 1-3, wherein the emitted gas is water
vapor and/or carbon dioxide.
5. A method of producing a crude product, comprising:
contacting a crude feed with a hydrogen source in the presence of an inorganic salt
catalyst to produce a total product that includes the crude product, wherein the crude

product is a liquid mixture at 25 °C and 0.101 MPa, the crude feed having a residue
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17. A crude product or a bl end obtainable by a nethod

as clained in any of clains 1- 16. 18. A crude
w@e@doetdps wherei n t he crude product has, per gPERUS$004/042136

crude product: at nost 0.05 granms of residue, as

det er m ned ASTM Met.hod D5307; -at | eas rans
copfenhgadei et phresopt aigos e GRa} ARy R buHaRE sa
cafllystB&¥ing QheRGrandition M) tedipePatidraddtctwter] HRSIC £hdXBID °C, as
granms of hydrocarbons with a boiling ra

nge
dettirginddn ditfarep el seamizmeplgranetyn (1380), et Eﬁ%e of 1Q*C pegninute; and

at | east.0.001 qgr . | il

- angonarupia PR Babliol S aoRhaRE it bibde Bl 48 gpe content
expRascdah gransbf Rsid0d p@reaarm oftrudy geadier, e asmvstid0%aof the residue

oi ling range distribution between 400 0C and ggS 0C
coptenpofithe eyudsifessl, Mherepreesidyp qoRiprie phdeterainghbPH Al BbNethod
D%S@ﬁ boi ling range distribution between 20 0C and 204
conprise ol efins having term nal doubl e bonds and

6.0l efTiesmbihvd agclaimerinzlaitdy ivherdio thdshens #dnsaionmif dlie inorganic salt

rati o of ol efins having term@ajé doubl g borzhdbs to
cagilist g AHEPPAGIIIR TSR AFVEEUEPY DOndsOot 04100 Last 0. 4,
7.8s OBl ShLOLAg ?s B AT a8 b POk Y. 30whdiRin thE SndrEMEE salt catalyst

product as claimed in cfaim18, wherein the
compatisecandmmnsorerallalibnéthl cagh anategcomi s tonarb atkiabme-bathumetal

.20 0C and 204 0C_have from 0.001-0.5 gra f olefins
canalgs oot TR ABEH BRI 5P G gitra pligbme-Sarth metal
h}%?%ﬁﬂésb d GMmBRI MBS BrRARY 0404 Here ARalid- 'i'ntgig‘tﬁetal hydrides,

uct having, per gram-of crude product: at
or@.dd fnaye anlfidef off @wi ctmenre akkali enatalsi ane @r byorASTHitlegaflomd or more

307; andat, | east 0.001.gra of a mxture o
ke b s a0 mveenidhh o Pagor A tiatrels pregp more
anP@EYEIheZ?? nire AKAIiIRA8arambthlsDOPmBires @ferdlgt er m ned by

ASTM Met hod D5307, and the hydrocarbon nmi xture has,

8.per THreamebbd by dienetinstaing % wihetein the dnes maye alfali gredais are

f ffi . det ermi ned by ASTM Met h 73Q; ‘
sofrabeboBiseigts prieto pEbhr du e Rl A B MR ke flore
AlMRIRQA B R s arA1diNE, Mh&ckium, bawtxtatesltkassf. 0. 001

grans of termnal olefins per gramof olefins, as
9.det eFlig metdhoBys plgimedviatany @f BereD ! -8awheisisthe hydopey pare

of _napht ha: at. . [ , the
oo B Reet ligh i thochitng, SLETS: haliLPREDE: Lh°
101 anTief mkiioa 96 BRim&abinday of blaiiesl1 19y wASTEM Mbédsoa p&itib8 &f the total

at |l east 0.001 grans of diesel, the diesel having, at
prpgiegt is produendaad PO prshikeineaib b geneanenTisngeqdensing at least a

pBTEIP< Ot A7 s SR PR IR cast

110. 3 The method as claimed in any of claims 1-10, 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.

12.  The method as claimed in any of claims 1-11, wherein the crude feed has from 0.2-
0.99 grams or from 0.3-0.8 grams of residue per gram of crude feed.

13.  The method as claimed in any of claims 1-12, wherein the contacting conditions
are also controlled such that, per gram of crude feed, at most 0.2 grams, at most 0.15
grams, at most 0.1 grams, or at most 0.05 grams of hydrocarbons that are not condensable

at 25 °C and 0.101 MPa are formed during the contacting, as determined by mass balance.
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grans of aromatics per gramof VGO as determ ned by

| P Met hod 368/ 90. 21. The crude product as clained in
w@b@snve3dy wherein the paraffins content of theCT/US2004/042136

hydrocarbon m'xture is in a range fromO. 7 0. 98 grans.

2. cru 03| lon h r
14D ppiRa 58 PBRRAd ¥y a0 15, wHEAR B sruds feed glsqpas a
TANb@tdtamnfeanaﬁNﬂwter b bl Heerodtomt contesit, e2PresR@ if 4Rhs of
OF) at 0.101 MPa, at |least 0.001 9rans "of hydr ocar bons
Ni{V{Fe ox goerns phleteranige par gram plieugde Tesd: dndethe Qma@mgmadmons are

al%oocgﬂ gr%llg% s@ch]tga't tﬁ{?&qjgé‘ﬁddﬁ@tsa@%ﬂaag%r ILQIEI ? oteﬁle/V e content and/or

ocaroons Wt i"on et Ween
to?a@ Oet@foatmik cHerd Of aitm st 90% dRhe TANJ tlad tota dBAV/Be O84kent and/or the
glilarrs of hydrocarbons with_ a boiling range
toppl Beteragiam é?m%tq}fé]@?rﬁm@mfe@@: and 538 0C (1,000 OF) at
1 r
L P aeioB 8 ML il 08 UKL PGAL BRAS ] MBhnldR bEodhot also has,
pergcanp af afutle peodaoil ﬁ'ﬂnﬁ:ﬁf)@ﬁ(ﬂi—@l% gmnhshoihlaphihghfromam(lﬁ)laf 9 grams of

i so-paraffins to the n- oaraffg‘s of . at é , as
dléﬁél%aé? wiome B-0891-ASPnar s RbEACBETRESS 0PgOT RIS} o duct

avi r f
L o B S P PN E e e s
cangasts &)rﬂlﬁlinngrthmsrudé ploddetoeidln bonslevhdt ks thelsaik angr diffegat from
di stn%&t %n of ?t nost 204 OC (400 OF) at 0.101 MPa;
thg prydg £ _ '8 oy 2 of hydrocarbons with a boiling
17.2N0k cHidet yrb@i& bPA bEﬁH Wﬁﬁfhaﬁfé@%ﬁ a 198thof & @ﬁﬁn&pﬁ%g%@ Qlaims 1-
OC at 0.101 MPa; | east granms of hydrocarbons
lewi th a boi I i ng range di stribution between about 300 0C
nd bou C.at .0..101 | east 0.00 r
R R R T R B e DT
atkﬁ%sv\/@@s $bf 1#8idud) s ABErmed by 233 M Méthe §DB30F,) at
as determ ned by ASTM Met hod D2887; ‘and
at\lmt @Dﬂl m@ismfdiwdmmb@nSWﬁK\auh@glrm rbogd distgibrtienyef at most 204 °C

bet ween about -10 O0C and about 204 OC
(4§g§@rqt?%t0&gﬂ‘g%?unds Wi th a carbon nunber of 4 (C4), the

G4 canprtnds] brwsd hdtrdcadshs #ithAbodimwngf dibkibadoeh&ween 204
ram of C4 conpounds. 24. The crude product as

Cg G ot Q14 MP23, wherein the butadi ene content is

| n aaﬁggatg*; 8 Oﬁp?m%s ﬂgo% V\‘ﬁ]])gﬁsewﬁﬁ li%%llﬂ{éﬁl?ﬂgé <i11§t§1bﬁ#19ﬂ Q&gfeen 300

a0 Y srpENMPe; atom c car bon (H C) of the crude
product is at nost . The crude product as

cl ai#réerst h08h gr@?s Qflhaﬂwarbvnszwﬂhmi BigTangrdistribytion between 400
o E}Qgﬁ%gt y a range from15 to 30 at
¢ Cd]%ﬁ%@gll:ﬁ %?6€M33f atl%/(f]l s'as determnm ned by ASTM
Met hwherBR8R2 hyddcarbbres ia ralhdelmgrranigﬁcdlsmbuﬂdambmden 20 &Dynd 204

f cl ai 7-26, wherein the. crude
compriasemietl ns having terminal double bonds andpole s havmg internal double

bonds with a molar ratio of olefins having terminal double bonds to olefins having internal
double bonds of at least 0.4, as determined by ASTM Method D6730.
19.  The crude product as claimed in claim 18, wherein the hydrocarbons in a boiling
range distribution between 20 °C and 204 °C have from 0.001-0.5 grams of olefins per
gram of hydrocarbons in a boiling range distribution between 20 °C and 204 °C.
20. A crude product having, per gram of crude product:

at most 0.05 grams of residue, as determined by ASTM Method D5307; and
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has from 0. 00001-0.03 grans or from 0.0001-0.01 grans

of coke per gram of crude product. 28. A nethod of
w@e@doeidng transportation fuel, heating fuel, PCT/US2004/042136

| ubricants, or chem cals, conprising processing a

17" 2% 1 06 st G B roms e DB e
diétﬂﬁuiﬁcﬁp&%%ééﬂ};ﬂ) QORI 5FEC (i, 600 IH)] RletditddUHEASTIMEthod
or the blend into one or nore distillate fractions.
D307, Fivktherbydiodarhen olizfunekpsi per@ram o hy@ogsrbommiyites: ei n
the proc 3 ?eiars]’go.‘d&frglrairrlsseo%pg?égﬁl%t, hE (%t(i:r?rghed by ASTM Method D6730;
at least 0.001 grams of olefins, as determined by ASTM Method D6730,
and the olefins have at least 0.001 grams of terminal olefins per gram of olefins, as
determined by ASTM Method D6730;
at least 0.001 grams of naphtha;
at least 0.001 grams of kerosene, the kerosene having at least 0.2 grams of
aromatics per gram of kerosene, as determined by ASTM Method D5186;
at least 0.001 grams of diesel, the diesel having at least 0.3 grams of
aromatics per gram of diesel, as determined by IP Method 368/90; and
at least 0.001 grams of vacuum gas oil (VGO), the VGO having at least 0.3
grams of aromatics per gram of VGO, as determined by IP Method 368/90.
21.  The crude product as claimed in claim 20, wherein the paraffins content of the
hydrocarbon mixture is in a range from 0.7-0.98 grams.
22. 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 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
hydrocarbons with a boiling range distribution between 400 °C and 538 °C (1,000 °F) at
0.101 MPa, and wherein the hydrocarbons that have a boiling range distribution of at most
204 °C comprise iso-paraffins and n-paraffins with a weight ratio of the iso-paraffins to
the n-paraffins of at most 1.4, as determined by ASTM Method D6730.
23. A crude product having, per gram of crude product:
at most 0.05 grams of residue, as determined by ASTM Method D5307; and
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 distribution between
about 204 °C and about 300 °C at 0.101 MPa;
at least 0.001 grams of hydrocarbons with a boiling range distribution between
about 300 °C and about 400 °C at 0.101 MPa; and
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at least 0.001 grams of hydrocarbons with a boiling range distribution between
about 400 °C and about 538 °C (1,000 °F) at 0.101 MPa, as determined by ASTM Method
D2887; and

wherein the hydrocarbons having a boiling range distribution between about -10 °C
and about 204 °C comprise compounds with a carbon number of 4 (C4), the C4 compounds
having at least 0.001 grams of butadiene per gram of C4 compounds.
24.  The crude product as claimed in claim 23, wherein the butadiene content is at least
0.005 grams.
25.  The crude product as claimed in any of claims 17-24, wherein a weight ratio of
atomic hydrogen to atomic carbon (H/C) of the crude product is at most 1.8.
26.  The crude product as claimed in any of claims 17-25, wherein the crude product
has an API gravity in a range from 15 to 30 at 15.5 °C, wherein API gravity is as
determined by ASTM Method D6822.
27.  The crude product as claimed in any of claims 17-26, wherein the crude product
has from 0.00001-0.03 grams or from 0.0001-0.01 grams of coke per gram of crude
product.
28. A method of producing transportation fuel, heating fuel, lubricants, or chemicals,
comprising processing a crude product or a blend as claimed in any of claims 17-27.
29.  The method as claimed in claim 28, wherein the processing comprises distilling the
crude product or the blend into one or more distillate fractions.
30.  The method as claimed in claims 28 or 29, wherein the processing comprises

hydrotreating.
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