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SYSTEMS AND METHODS OF PRODUCI NG A CRUDE PRODUCT FI ELD
OF I NVENTI ON The present invention generally relates
wa o00896tees and net hods for treating crude feeRCT/ESIH0L/GI2127
conpositions that are produced, for exanple, using
such systens and nethods. More particularly,
enbodi nents descri bed herein relate to systens and
et $BHEEMS AN METHODSOFPROMIECINEGA DEFR@DUCT
resi due content of at |east 0.2 grans of residue per
FIELPOPRINVENE(JNed to a crude product that is (a) a

[Tqud mxture at 25 gﬁ? and 0.101 MPa, and has one
or et RFepnS peeniis senelly Aplates i sstrus W%%}h&gfpgsﬁat{n@ crude
td C : |
L o R e A el

methodp eVivressartitid arly] @ntbotlingdnk sodestieeddrenal e selate thsystems and methods
economni cally transported, or, processe Si .
for coppEsien Bﬁ%lgruﬁs?qeﬁitbqt@eé 4 53198 SRPIGRY Qfd 3 Lt 7 2 grapm ofgesiduc

per"

oS dEvRAL agedo %{cﬁﬁﬁ%'roddl& ﬁf’élfiiéf\fﬂ)t AHQHd ¢hiYARS atfst €Nand 0.101

contain relatively hiigh | evels of reésidue. Such crudes
MPaead (bdhireorgi drimara iprorariits éhab eresimpzoved in camppion ta it some
Brlggces usiugg fx:od;venti onal facilities. Hi gh residue
proprrfigRal e eTUE ¥%%at ed at high tenperatures to convert
DESORIPTION OF REKATED Agtpati vel y, high residue crudes
are n&l calTy treated wih water at_high t enper at ures
t o Prusigs that havesongios senie upsuiidlels PEeneridns thatid@anohpblewthescrudes to
Durin rQcessi ng., er..r ok [
be by SEBR R ) G O R n LR GRS ol By
ref&fsave ak ioRadvanegedcruftsadvant aged crudes nay i ncl ude

P cPgarereReH Grelts o s SR BORSeLE Bl Gtedhil TRia | Jichrades
tenlﬁ ?o By §irRARD ERdivtoRBRh ?orjbqur% s uRRS Ldrvh@SdaY facilities.

unsaturated fragments resulting from cracking
Higir residss esides mapbe tuatedat Higldteogersgies to chunver ghe crude to coke.

processi,ng, whjch typicall.y .jnvolves.the use .of  an
ARG g erit® ek tupitaly Ve Bish i ahigh 1peratures o
prodBEH Rid visudedbrides ek /b RedRl@urks. ONUFiRE FrodessERK Rater femoval

Hydrogen is costly to produce and/or costly to )
fronrtha s risceus arudesandior ciide Mixtofes snaychsiditienit usiygrponventional

and/ or deposit on catalyst surfaces at a rapid rate

i ng processing of disadvantaged crudes. It may be

C oS Dhidadiantd R enales htrytidudeiy@hydenae@iciehvhyidfodibons. When

cat al yst contam pated by coke. H gh tenperatures_ used
progessingpfhedoser defigentygiosabeny cApntien quARitesof Hydrpeey

C 1 Qf . . I j t :

ecrsr QiR B o, BlraORUAA WG Sk Sy B A cFucking
procbsats arepisduoed. eHydroptieative tatingpiodessingbevhich'tfibil)y iafolves the

the crude feed. Disadvantaged crudes with a rel atjvel
USWf@H?AWWYEWPP% Eﬁt%lyftomgiﬁ 15 8%‘?‘]8& t bkt ‘éﬂsamrate‘i %{ragr%{ents

frofiCIIRRNE Hoke M HRG e [ARSRPL! frBBRMIARE 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
w0 pwslogsethem cal |y neutralizing aci di ¢ conponkOl/ES2004/02127
vari ous bases. Alternately, corrosion-resistant netals
nmay be used in transportation equi pnent and/or,
TAY Bars@itripuie furgsrsian ofpagal cosmepents dyidag Banspagingrangior
proffEitle RHAERsddNbYELer AN Ko fRAE o GARADESp AtV
the Use of corroston-resistant netal 1n existing
disadpanpgehérudesymapinvbbredhsinically ecutdhiaingecidietdropbiteats with various
i nhi Bit corrosi on may invol Ye ad itiﬁgip of corrasion,
base nMIFREY. CYTeR QAN EIAA RIS TRAY BS Ui5drB FEnTROS AL FAY Ry ent

ancﬁ&q‘r%esﬁﬁg Eﬁ«ﬁﬁ E_ﬂtb Ofhel A€ oF‘E&%Y(ﬁ‘pﬁeﬁgfl%gt ﬁ%%éggﬁen ilsvese

“of ‘corrosfon Tnhibitors may negatively affect
sigaifieaprespensesad thes, theose 9§ carhmsiargsistntmdiabin efssing equipment

ual ity of,.prqdugts oduced.f.romthe crudes .
mafht Bl bt s PR ABP e RIS Shitf PR fpt oSty gcicion of
corBSERH ThBibRbrsAB Uthd ¢RI CAABS BefofefanSy@RE 8nd/bB} F68ssing of the
~vanadi um and/or iron. During processing of such )
disadvadieged erudes. Tdwrnsaof aemmsion iahiditers reonprsatively effeerguipment
ntan napt s, A epnsit .on rf f the catal yst
usei38 pRILGIRE Srya TR SRS harf2ho o EEDaflec B T S

C auPsadvaiplet Reudel nidf@of@in Hélatiyel9high@neaitabdttal contaminants,
Di sadvan,télﬁaﬁged crudes often include organically bound

forexpmplsaighal, \anadivey apgpeiron YPRIRg Progsasg, of suell crudes, metal
. . : | o .

ool o 9B Gl o A A ATt ool P HTE ofthe

catdllyktadrithenwtid volaiadet of thancktaystaSkell deposiesambi caest aldesladet in the
have S%en sed in processes for desulfurization of

actpalyiof .c_aﬁ%é%_ e processes tend to result in poor
des E‘isfaﬂ{}dﬁ%%tl QRudRE bitEh BRRMe oP%aﬂi@dH% b8t PhetGbhtoms (for example,
i nsol ubl e sl udge, poor denetallization efficiency,

sulfupy oreigbmand hitsages). s0tganichy bosddwteadrtems alay, wi some situations,

m xt ur es tilization of.l.ar nti.fie f hydroge
hal i ady Sy effq on PRI, MighrRfuitGandisr Balpe i augiglsats -
ha W K6R 855 pRicet P Far\dend filrhatishaf debitu®f TdsH Beockseb L@ to result

addi ng a diluent to di sadvanté%e;d crudes to | ower the

in pesir gpsulfyeiraton efBeicaompenaption ofonk inpauble slydge nopedemetallization

i . . PO s
o RRP AR ARR BBl e P S fl e Kb gf foree
quatitidess lﬂldlﬁo gegl giabl,eilf]ld@)g trelatdfelyohilgh (hydrogagpmssdr%sc reased f

costs to handl e the di sadvantaged crudes.. Addjtion. o

di | SEHE PrasercRfos ABPERHRE S qg@lu% of FrRie Iichidsaine a dihent to
cisaliBy P By AE 10687 %e DR it B oSHEb iRy to the
dis@heintaged p@bertie, 84ding 9Muem, IRavaiver, gakerelly micrease, @48 of Bréating

.to King et al,; 3,957,620 to Fukyi et al.. 3,960, 706

istraflog Ffdiedp e st Ao a8 b BSTREA wbsdp Rardl the
disﬁdvla;l%?ésd?&uﬁ&. BoidiBon df dilkht ®la disa‘ﬂlvgi?cdeﬁ%QudeOm%'iﬁ dome

Jr. et al.; 4,224,140 et ; 4,437,

_dJr 224, to Fujinori al . 980 to
situddions] leatasalstapilty 59dychasudeo Krasuk et al .; 4, 665, 261

to K; 6 3 Lo . Kretsc | .., 5,166,

Lo krealiiapc 171 b bRl i1 p b4 o gt 441,797 1o
Padt@mabethak3048759ko Kirdd al) £o57 64028 tFRA] @@t 3,960,706 to

Publ i cation Nos. 20030000867 to Reynol ds and 200301493
McCollum ekahd?,he0,708 to McCollum et al.; 4,119,528 to Baird, Jr. et 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 Belyvb1004042127
because of many of the technical problens set forth
above. I n_sum dlsadvantaged crudes gener al

7 Rathords SHc0sVLABY i Bendina

des{n‘fl:?é' \daﬁjf%us otcgsrégfé}ﬁiys flﬁ%é@ qr%g HiuBEE e nﬁggelsg I'sy§tems, and
ndency to consume-’relative arge anou

catdiygy depenbadlinitigge peeatspentgver, (Bahe limited epplicabiliéy because of many

roperties include relatively high anmounts of
Oftﬁ‘ﬁffé@lf:%lmr%bl% @ih 8bQ¥eor exanpl e, relatively high
TAN QR0 ﬁﬁh&\?’a!nkaée@ OHREs BalRIIRHQEBnd ANEHIO Hrdfekidds (for example,
cont am nant s properti és tend to cause problens
relatwelozdmglemmdunarl tendeany poedrande gruigmeht and/oeatemdency to consume

relag Gy e Sroptld S PRl RGNS P e RO RR B

mcmaa %}atﬁfelmgh aetntd bf uﬂ@estra@ahmpbnenirm, exbRPIE rdlftivly high
i gnificant econom c and technical need for inproved

TAgst srzemsallybeunddstereagiomarand e snojal centpayinasimy Speh pieperties tend to
) SRRSO PP PR . v

incleBbdaNDHEORon, dedreasdd candysl i prdaesk pleggng) agéhe irrdaged usage of

relate to systens and met hods for contacting a crude
hydregea dyring tspiencst Fisethers Biaypignificast propgumecearkl teghmigal need for
1mﬂ}{)]gé21§%rgteﬁ1tg %Eﬂrl]lgéri]y g%%/ 8£ %ésfcgigftp ?&%Bﬁ&ﬁrﬁgg R;f ?.lg% ged C%ld%s into
cruiepreidnctahgih pyepeeticsl thgrc arehm;teeddsuab:lenpom tions that have

I i nation onponents therein. Such

- : "3-|ned by using the systems and

et mgﬁudilﬁ %egdnla@&l ha%frﬁgéﬂeraﬁp@elbﬂa\fs BYhQRs MOKEMHESs Bor contacting

met hod of preparing a ¢rude” product’, conprising
a cnde feedtwitigors @ muate chtekydtswp prodacchgf m‘t:dgmd@bmmylsmg & hade

sence of 0 e cata roduce de .

progpcg &Bg’tm QMG regli%ﬂglgheg Sy O-COTC e\é ?eh%asc zlil elnﬁglgs (iescrlbedunereln
als® BEMREAIFAS]atk 16 bRpYSitioRPMbENAVE AFvl cEﬂbﬁﬁtionsT(ﬁQ:omponents therein.

invention al so provides a nethod of producing a crud

Sughresmpesitionpeasrhesibinjnednusieg thegydems prbmetheds descrbed herein.

hyd
cat TSR AR SRl d ASBURTBRER I o R BfodTRE Fomprsipg
cortddtidg amhmél.feéd with e hediogeh eomwﬁheth@pmhmb of snedotl magei ddtalysts to

m xture at 25 0C and.0.101 MPa, st one of the
proghagedh sruge pESFt BhatribARe QrmepRsyod ¢ %%’@ 1 GBS ap catalyst

d the crude feed having a residue content
Conggf‘ih{%qug@tgﬂo 2 grams of residue per gram of crude

f eetihe myentetnealso previidbg/a ASTHAd ME proaithcing 2GFydegirdduct, comprlsing
controlll cting conditions such that the crud
e Seridesf MR Y BResT e RdRe BsRachSf o dpgre Catalysts to
pro@ﬁééde?topeﬂ B%Et’ th&ﬂﬁclﬁﬂé&qﬁe Bhiad BFJduBla%h@Itelﬂ ﬁ@%?uc@ ﬂ?@éuct isa

granms of “naphtha per gram of crude product, and
hqlné phiktuze #1228 °Grand & i MRBayreb dgastofneat theecasedyﬂsocomumg one or

mob it ioR TSIl 2o ko] i BaG Bt 4 Tt 02
ragﬁaégi;f?é&?@thg%{ég B $MbrbdiereRd @8 @BeAnBEd BPASTM NtRod D5307; and

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

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

gram of crude product, and the naphtha has an octane number of at least 70. k
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produce a total product that includes the crude

product, wherein the crude product is a liquid m xture
wW@r002/6065 and 0.101 MPa, at | east one of the CRPCHUSEDE042127

conprising one or nore transition netal sulfides, and

the crude feed having a residue content of at |east

0. 2Thg iawentisih alsespravidespemethodipf preparinga crusls gprodust, comprising:

et.erm ne ASTIV 0.7; j

conl ATy BRhAT F Oy GodtE o Rro RS aREr Bhe bore catalyse to
pro66dEY foff prddecoberiacluidrahk efuds ereiubg whegimthel ceadet proditt is a

grans of aromatics per gram of kerosene, as determ ned

liquag mustRs M2SHhE B g, MPhet keslodend theasaialptacompresnmgpe or
o B R B R g S0t ARt 02

arah@\oif Begidile pEpgtanDof0Gudy faeds astletenkinep by Af¥EvhMéthod DFR07; and
product. The invention also. provjdes, a nethod of
congiolAecotgcHng FARIEIOSP SHER At B SpIe S avct ERPRILES Rrrgscpe, the

kerG4did %a\f/iﬁg dt whd 'M’J‘%ﬂabh@ 0@ FRIRHRY p&EerhM JrMEroRERS 8NERelined by
one or I

re catalysts to producte a total product that
ASTVE Mettes] DB 6¢ thedergsemachaying avfreszingpainhicat erterdperpiuseieicat most -

I NTETICE TR o RN e S
graHEto?lcoféJ%%(i s oraide LREEr ude feed having a residue

cont ent at |east 0.2 grans of residue per gramof
cr ulihe frzvenijorsaisb promidenh hietlpdodipredicingy aodaiprodesiscauprising:

that the crud odqugt has at nost 0.05 gr.ans of cok
coriing ki 465 yRD D ERAER SNt P RE G bR oppore Cialysts to
pro@h@M fotdl Y6 RBEMat DcRHAIE chrle pedivctvierdi tHelBudd pro@uct is a
product of at nost 1.75, as determ ned by ASTM Met hod
liquid PEQturd At et §.6% MPsoatdeast prreefl the patelyelg comprising one or
roduci n r pr Ct ni_S§ ng: '
o G P % SO SR e 02

gra@fi® feésidiy Rr gaindby&hde feod pnddivaroling obathetpipaduditionb ich that
i ncl udes the crude product, wherein the crude grodu t )
thejcsudse prpdust Sangtoeqst 8-03erams ofcsoks pengrapofipaie prpdyct xath a weight
T - C | .
rafYA sy ORI SRR B CPLONE cRle Rl SR TiCkl £75, o
deteihed by afSTM Melast DO73). gr ans of resi due per gram of
crude feed, as determned b TM Met hod 55307, and a..
wei GRE IFVERTON #F0 BIOYIICE 2 IRATRIPTOYHtEsh BITRICR BT (qpEfsineg:
conthetin8S GhdtdRed 689 418 dfSgeh 88&te & e pARENEATLRObE MOE: catalysts to
contacting conditions such that the crude product has
pregincad trialeréduct that inoludés B cnripyraduct, yéhezgin tHeccrpdeprodidt és a

_of, th ) duct havi i
T R T
moré HaidRedetaPsul S 41 the drudy fA3 Hivivetaesd dbbeitent bhet least 0.2

crude product having at |east 0.001 grans of naphtha
graperofgesiduenter gravel ef prdeifret, asaletermimed byt HY Methipd §54R7, and a

oct ane nmber ,of at |e . 70, ' [ :
o R ey LR B B A .,
and 86RFOlISAd\@ntRaAE asiditichsauch theetht eadiewrdducahdsyarangaie H/C ratio

source in the presence of one or nore catalysts, . )
of Borp R f dhenatomicalil/ Corabig 9 the dade fepditheigyide Rdustfyying a residue

i . . LT o .
oA ol PO e o oty s
M&ERPDE 307 thetsredeoproduct having at least 0.001 grams of naphtha per gram of
crude product, and the naphtha having an octane number of at least 70.
The invention also provides a method of producing a crude product, comprising:

contacting a crude feed with a hydrogen source in the presence of one or more catalysts, to
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nore transition netal sulfides, and the crude feed has

a residue content of at least 0.2 grans of residue per
w@r@siefeetr ude feed, as determ ned by ASTM Met POTUS2004/042127

D5307; and controlling contacting conditions such that

t he crude uct S, .per gra u rod
produgg 8 {01t Rioich e BRIcH BB RTHE PR bR A0 G odict i a
hqux‘lgi%&ﬂﬁe Qe aer 0.861 M@aS4t lngt ofd off tﬁé‘%zﬁta@st@ Qém?flé’iﬁg o or

erosene, the kerosene conprising aronatics
mork Grosgorembabsufidest aideths crude Feagrlzasm rediduer comiani @ﬁatdeast 0.2

of, ker osene et.er ed.b AST
erand PSSR G FAGY 1ot Joaineg o] Vyiogod DSS: and
conthﬁﬁﬂ@ EtatR g(éf)n(ﬁhoﬁ%t:h 130 tRGrudsprdeie has, pedgiah HSide
Met h D238 at least 0.001 grans of vacuum gas oi l

produyay leasttﬁ)eOO\V@glrhaof naphihe, the agphtba Bayjpg AR ogfangyRkariod gt least
70; %ﬁ%as {)6% mr&cﬁge%r%%r%g th%}[l!%&ekgg%ggmﬁy 5111}%51]381%1&6 %dc%gerosene

havif® hiMebR g2t 30 Zromﬂﬂ&s pérvemhiod kesan, pg d)atenﬁﬁﬁediby ASTM
nmet hod of grodu0|ng a crude product, conprising

MethohPatt. ayd thedserrsent kaing it frezANHHARLYSricEBERRES Phatagest -30

o resen f
C, B SRRt S50 P RS BOTREL B ey o
(VAO)0gd I GO Maving RElHS B flags@f uﬂﬁnanfc@ @ercdramwifer @(Dnast dwermmed
crude (groduct is aliquid mxture at 25 0C and
by IRPAethehs6&/90: mafl et st s of t%ﬁéi\@at%d%tmmmnﬁsw Method
D5309! al of at least 0.4 grans of one or nore transition
metal sul fides per gramof total transition netal
s ulThedevendb@bigs brovides aanethied 6mddtlmmg agrude pa:siudu eomprlsmg

cont ent ast 0.2 grans.of residue
con@etifgen %@ﬂ el I@ngtélgﬂowe&sﬁa%teﬁwfp moattnaatalysts

com! ﬁglfr ggl ttahx@ﬁoﬁ kA %ﬁl‘ﬁﬁg c&tgﬂigﬂ ol p%’@uc% WG btaf ﬂ%ﬁu& HiRat GRERs the -

as at . grans of coke per gram of
crudc:rpnd@cpnddeumn thamuidet predmt uﬂ:l@llg;utlddmaturm@t525a°cr@s1| L . MPa, the

nt ent .of .at t..30% of, the ontet of the

trangif o el QR AR M ol OhSTRy bBEops or e
tranbifi¥ £ Rt BuldHdsPpddopath defota thmbikies netal @ﬁl@”ﬂ@ chtalysa tiey i feed

product, conprising: contacting a crude feed with a

having drregjdve enatant ef atdcash@ Zmr@%ﬁ%r@méﬂe Befeetap ofsruse feed, as

cat al
ce GBS B D930 ARSI PRl s e e
cruderprel@ucp hawhitGliost 0406 rg&inms stheke pekd@amrofduﬁie preduet, Ialnq lthed:rude

m xture at 25 0OC a he transiti

prodyigt hasperesigpe pqnient R&d! THQStéot/‘t)?fgthe Sidug SOptept of t@? %tﬁée qud as
dete?xﬂﬁleﬁrb REEVtNIARS Dis 3517 netal sul fides per gram of

ransition netal sulfide catalyst, the crude feed
havilregneentioh aisg @rovidestaan¢thod oﬁprotimasg a Orude pragluatysomprising:

ni trogen m of crude feed, and the crude feed
contigheCdP Desr LR & BYIreRAR SGprcs in e RIESeBec,0fimg A e catalysts
confpin gléecraQEﬁloﬁ a1 Qb1 RE ‘égﬁl}fs?t%%ro&&@ aGef dﬁt%Hhét@Eat includes the

ontacting conditions such that the cru roduct has
crude produchgetrerciotheetrndeproduct nos tiq@idonisture hte25n°|Ct Errxdgblﬂl MPa, the
he c e feed rude product

nt ent . of th
i i SR oGP SR o Of et E S BB B frpliffariton
metS.’If sul fits E#Qﬁmfcﬁ‘%ﬁnsﬂ’i@ﬁ‘ aRid slifle Qﬁﬁlgstc et Ride fleSd Bdving a
determ ned by ASTM Met hod D5762 and resi due content is
nitregenchentenholies deasty0. AFTerems 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

5



10

15

20

25

30

Met hod D5307. The invention al so provides a nethod of
produci ng a crude product, conprising: contacting a
waeewdncfeed Wi th a hydrogen source in the presPOrESmn4/042127
one or nore catalysts conprising a transition netal
sul fide catal yst to produce a total product t hat
conitent b{iefarost ReYecafiberesidye gentent o dheeirpde fred.cvimenmitgeagacontent

oo B A S M 2B B B FBpindy s

Mefthod 3p3@ME of one or nore transition netal sulfides per
gram of total transition netal sulfide cataly a t he

cr ubee %taloﬁa@ésoa)rméaﬁf a NethgA € PEWHEIBR R FRdeprofystgomprising:
congacggg % Al ]g doxtv% A QE% g@r? EoEA MRS ]?I%Eéh@@ of 81?&%r Iﬁ&q} daPysts

aS a resi e content | east . grans
cor@;ﬁnsﬁl@a fﬂmmmmrmga]amlﬁ)dle catabgke td p{@duceaen@tad @mdmt 1hlah@cludes the

t h, h
crug Progust: DTSRGS FRa Prebiets pliuis BRegE 2 fae it QL ATPa, th
trardsitfon Crgo 1sul RALEH ;ﬂﬁ§s Qt&taﬁtoﬂeaw d. 4/ bFa@n CSTTOne ok nQufle ﬁ&nshtlon

nmost t he /V/ Fe content of the crude feed
metat sud&desrped grim hﬁ@t'c’dl trapsfichumembstlGae casdlystt thewsudedoed s a total

. resi f th feed
N R et PO0aE e ey B ST EY Rae paak e crade
feeé 'Bgs § RIdAH 80RO 1daSt (BS AR MdstRE poy gen M dYB(ﬂdﬂfééd and
07. The invention al so provides a nethod of

Imodimgmongm‘ang: ccnmi@thns@gkthat the epide roshict kasrat mast Hg5 grams of
col%:%gg fes cgum% al?rgﬁ‘gl/ 21 %glde § Pl?as anto{apﬁl/fwgez gcﬁl(f‘f%t %% at most

compri st ng

90% W fthed€i/ v aedoyeht 0thp cady Gébdatlfé@tlale produbtibs 4 teatdue content of at
i ncl udes the crude product, wherein the cr ﬁﬁproduct

mojsis3 o pf@?@lr@ﬁldﬁeﬁoﬁ} jeat gf the Sr‘@@f%ﬁld aigsl ?emﬂg geontent 1s as
det%%lgigg‘d %{, %@gﬂf cgﬂgggf%e SfeRlqus Eorﬁéwlygs @etérﬁﬁﬁéd l%f ASTM

ne o6r nore transition
Meshdd D8HY. per gram of total transition netal sulflde
catal yst, the crude. feed hav a, sul fur ont of at.
| eadhe gvgERonA! mroaﬁde%amet}} dﬁ’g&’r‘gdﬂ’ﬁ}ﬂg&f °r8 S‘F“ée‘ifmpmmg'

cor%ﬁ@mglﬁecr&c[e%gd {889 havdgeg sGurt@si e Bres @it onédbr heasdatalysts
rans of residue per gram of crude feed; and

cornpnstmg)a tralrﬁgtlczmmt‘ab sulfide casalpisttto pmdugm tptallmqadvecr] thaginghndes the

e, S B ST B il 3% G 681 e, o

traﬂméi%&tah@ﬁﬁ@e éa@ﬁ?ﬂwﬁvﬁa@ teRl ofaft 1kt O gtandDoH cﬁlfe otr eore
resi due content of the crude feed, wherein su

trapgieremetal ilfdesdist evam pligtabyramgion m@ﬁah%ﬁ@ﬁ%dwn@le crude feed
a\%ﬁghgﬁl‘f’m c%HEeS{‘éq e{t $ea300. 68{ Irast Ny gttﬂ?}f aﬁ%‘ﬁg &8@6 Qéc’l; QAd the

ventlon pr oV d produci ng a
crude 3l Hav g affemdhe Sdﬂtérlt dﬁ‘le@sﬂ)& grains o rgsilsie lplengr,am of crude feed;

conprising: m.x a transition netal oxide
andgariroll3n niagting FOCHiens aHeh e R PO LT gapn of at
0 {
L A SIS AR S Bt AR i
comdnt ofaambitrB)% bfthe méstdueadnneofithe brude fdeds wheretesulfur content is

as gétglgglgg &&&Rgﬁ%ﬂoﬁw&gg g bocr(])%tetn? ishs %etlélqr?linte(ril %y 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
WORMk/0e16 dr ogen source in the presence of 0onePCI/USINE042127

catal ysts conprising a transition netal sulfide

catal yst to produce a total roduct that i nclude gg
in the prescse 98 0vg OF MprewdFpcarhong Fqprad 68%@11%1%0%111?#33%}}1 e
cat;ﬁt%iture at 25 0C and 0.101 MPa, the transition netal

fide catalyst conprises a transition nmetal sulfide,
t heThe indtentfomerdsohmuvides amedwiddd @r(ﬁhningratcrwde @odidasimprising:

ST KN T A AT A -
confRiiiid 4 Q%H%fﬁﬁethfﬁﬁﬁdé"@até}%éﬂ 48 pRIIAIE fotd) PPoduct ﬁl‘é’c ﬁﬁh‘ﬁldes the

content of at nost 30% of 1he residue content of
crude phduétewticremrttie whide piroduchis atliqaibinixtane aﬁ%ﬁ 313 a9d| |0f140d| eMPa the

e G R B B TP S R v

a re@ud RbABAIBIS ab Rlabt 012 Ylabls&f réfdftpen granh6f érﬁ@é’lﬁeﬂ | 8Metermined by
netal oxide/netal salt mxture with hy d;@gen to form

ASEM Meittendra2fi 04t eontepHling eoatact pepditiansispelethateidp arudepredyct has a
ul fur, i.net r 0 e [ :
resié}l% 8%15[8m QI%‘ ap ’[%r %n?)g)ls/e 7S ]g tﬁler?rée cﬂ{é cogfe]glpg{ ffie c%ﬁ‘&% ?ge% Qé?cﬂglhér%m the
trard st YhétaNs vl GeOcapl Pt hsiﬁﬁalﬁamebﬁﬂﬂdl)@ig @fr@t@ﬁl&iﬂl@eﬁl cxidelend a

EQ/OdUCt conprising: contacting a crude feed
me

@ﬁ-l’b@éhﬂg 8 @qag@tlprh mlef?é opidgdrsielsalh migyes; EGACHRE ge trangltlon metal
h
ox189/h%lta§f Ship gﬁﬁuﬁrvg %ﬁfdr@géxﬁ% Forml éxg ﬂi‘ﬂgﬁnggc @ ahd FéaU@xZ%’?hﬁé e

crude product Wherei nethe coru pro I's a
intenmtlmteewﬁh sﬂﬁu@ﬁ]@rpies@ndeodf dviear namel hydrecarboardeo fpeadiice the

hayi n 1% aﬂ grans of residue per gram of crude
tragsgop S@ 4% by ASTM Met hod D5307; produci ng at

. | eaghe fvBREdd A RbvidBea bR dfﬁ)?&ﬂﬁ‘éfng%scrﬁdé/ﬁﬁaﬁot comprlsmg
condensing at |east a portion oOf the vapor at oC

comzmﬂmg akoudeNPed withd hiydrogen gourh@moth@ teesgncodlione owmgreeqatalyots to

C ram o f, crude
proffief o GG Uik e e B bt By, Sitfein B agt pro et is o
1iq 98 hARBrORUZSIC 4d R101 erPS! an?lOLhe aﬁudb €dthaling Qi 1eg£ta01B gims of
VGO, the VGO hawgg at |east O. % ans of aromatics

residlae P eramGt cudg fe aaé@témn%hy Mo Mgihasiold > Hig ptucing at

T AT e 0 A P

25 retahdd.1001 MPOdnd forghimg mélftdﬁieﬂﬂﬁxﬂmt‘,twhec@ﬁ‘ﬂ'[d @idegproduct has, per

contacting a crude feed wwth a hy urce,in the
gragy s@ndeprguciatileast %ﬁﬁl gragyg) of ne%htg %ﬁ#@aﬁl@@n&“ﬁn@
nu géradfapf aduet at1BR% 000¢ g%g,s ft\h@Oth‘é% rhfa%agtat 1e\af§m§gﬁms of
e cru fee as ar ue conf ent east .

arograampﬂfgramsnf V@O, pedegramed by dP M@hcﬁcb%ﬁ/%b@ndi et mpsn (h@fdgrams
ASTM Met hod e C roduct is a liquid
Wﬁrraé dﬁ?”ﬁ@eégs%%wﬁaomg%gnd t he crude product
has The ﬁfveﬂt‘i&}fﬁlg providdea RleRHACIS: r&iuc Ig%séru&‘ O&Qéu&r&ﬁﬁprlsmg

of naphtha, the napht ha havi ng at | east 01 gramns
COHtmﬁmgymrudﬁ ﬁecchg/lth radrydtages spaee grtherprebenes prﬁ i organic salt catalyst
east.. 0. O

to %rpget ot ad?.lfY'[I t@%énclg/&e&qg? 1%% Pro&uéswbgg%th&cru ¢ feed hasa
res{d®e 'cgh{@nt oFat A5 ERAM dTYestibeMVBtdrO6l dPbdDfed, BR@etermined by

i nvention al so provides a nmethod of produ0|ng a crude
ASEM Yetihod R&HY: theiomele 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 eroalewsdduct that includes the crude productPCIAIS2004/642127
the crude feed has a residue content of at |east O. 2
rams. of residue per gramof crude feed, .as determn

det@}mm@ﬁm ABTNbYetnd26730nat leas A0 eaacet digtiliete; pgd, afdmost 0.05
a.ﬁfs)gf%s?du@t aszcﬁzt%n?eradoapAé”?ﬁl ﬂro fﬁb%obhe crude product
as, per crude product: at least 0.001 grans
of Tﬂh@m&bntlcmmilsdﬂsrevxdlees ﬁiethds)f@todwmgta dude Igndmﬂ @Jﬁnpnsmg

aronmati cs m.of diesel, as _determn
conacling & C%ig/f%i Wik ajgdegen Sete @rtaﬁgrea?n%%an aﬁag%%salt catalyst
to ﬁ(@%c@ %Stotaf ﬂo@ﬁcctttheg 1§clﬁc‘1é§'f§e QhdSpRRt GheRE! the LA %ed has a
&0, deter m ned by | P Method 368/90; and at nost
reSﬂué) Borgcramﬁ ableastésd guams odsescthleeqengmedomudﬂ’ém l%tdhm:tmned by

ASTRENERP B s iPatodits RO RF Biflyfe Of, Sep 9104 MPa, and

the @RS réRREDN héY g&mﬁﬂ&:ﬁ%@r@cﬁm GEleat (L4 d16:RS 8NERs&f and the
an inorganic salt catalyst to produce a total roduct

diesch &es dtriedstioe gram@oﬁmd@tlmm geam ofyiesad; as dteteémmeddna IP Method
d i qui tu MR
T (R R T T
gragf @MGOf ad @sérehigedsy IRONRH0A 3 68/190¢end &@ﬂbst a$)5 gedred of residue, as
by ASTM Met hod D5307, and the crude feed has a
det?#ﬁﬁ@%%/‘éﬁ ASTM P@ﬂéﬂdo[ﬁﬁq cs content of at nmpst 0.1 grans
of LA 0 e ‘
oo RO daltd Dy REOTRINEY RBodibfE Qndd ilRud Fihorising:
corftdueing (archaietfeﬂgw&h arhyﬁto g8n 201gccan15the) prekgrte of an Enmgamchmit catalyst
ar& not c nsa t .25 0C 101. MPa Tgre forme .
to prg ucgraafﬁﬁa Pefc} atrvé pdesdle ¢ra %P Hefa VHSTerRaE Chide gFRduct is 2

lig@AShiRedattBeC dd®. R)"l%i@a{%h@ gt fée@%agammmhteﬁt 5 d1%ast 0.2
ar omati cs content of at east 5% ar eater than a

granord cssiduieqer grag off and feed, asclateemined by AN Metbod BE()7, and the
n nmonocyclic. rin romatic nt e IS .

ero e R R BRI B BROR6E B Rl AT amgrocyelic

ran E@Yﬂaﬁ@§pé} gih Rk fEIdQERTEdBroingl dédlBrcRh@ebiitions such that

rising: contacting a crude feed with a hydrogen
nt]'ulie eontpctingeat prast @A egaras ofthydrerarhpanihat uginot e@tdapgﬁfble at25°C
an&p(?.cl)éll R/{ﬁ%\l\if}or&ﬁa %%ﬁ%ra&r&gg&&&%%gc ?tgxlnléig %H’lgssclgrﬂ 2 and

suchttha Shddézuderprodudttibs WMrronotydicaingdeorheatid cbﬁ’&n’eofr * %adl@ﬁ) greater
content of at least 0.2 graps of residue per gram Qf .
thag RO EEY, ﬂ%afa@%‘fsrﬁql?éﬁ‘&t o thagmde ifeadn yReisEBmonocyRHC ring

arohlBicEL Ifl Belasida bS'I&éT HWBO expressed in
grams o | ns per am o e feed; and
co anh@irivemtg)rmdm mwldng a nwdnhdtqf qmsdusuxghl drivdet prothect cronmeising:
roduct h efins content. of at | east. 5% gr ea Ii
coftfels Errm e Hab adHAMEEn SPUpis 10 BIPSeTICE QG 20 iSRG sl catalyst

to a?%x%ﬁhd’é LM BRdubSthasindatiayr i E‘I%Qe Eb’odﬁfﬁTMhE@img crude product is a

0. The i nvention al so provides a nethod
liquid aeiycicngf 28 Crandd). frlddifes the cowdp fdedihaga r@uhxeaconiengofaat least 0.2

o Sk Gt b B AL 2B By MG RBS BSl, o

crud® ?éed'h@@ b EREind Bht&rt Usl@rdds QM Gramy\GES16finY i eli‘%re@ﬁ Hel@ude feed;
c{Jro uct is a liquid mxture at 25 0C and 0

ermtrioHingecohigetinghenndiiipng snedsthaiibe cde pradueff haataHIO@'ms content of
at least 5% greater than the olefins content of the crude feed, wherein olefin content is as

determined by ASTM Method D6730.
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0.2 grans of residue per gramof crude feed, and the
inorganic salt catalyst exhibits an emtted gas

w0 pdobectobDN of an emtted gas in a tenperat ur ePCHOFM04/042127
bet ween 50 0C and 500 0C, as determ ned by Tenpora
Anal ysi s of Products (TAP); and controlling contacting,
conthetinvention ak prowides hacihod gEpipdeeing @ dvde produsscouwprising:

optent , .expressed, | ars. of. resj
conf BB CHSART B Py B AL ot ot
to pRbduch e tehlsedia eht inUhetee the dredd stoéudt owherain ths cratle product is a
_ determ ne Eé ASTM Met hod D5307. The invention also
liquid xtaesat 35 ne R 8- 161 MPo darcsride Fed haves gretidie content of at least
0.2 S df%ﬁ&%e}per épzﬂltl SR ?e%d Ce[rf('lqﬁe {feghntd § c%t’ﬂ}{sq EQH6Ts an
ource In e presence of ah i1norganfc salt catalyst
emitted panidtiesion dfahamipedghsdh atidmaperatocd nadgsbétiveerc 5Ute and 500 °C,

roduct, wherein the ¢rude product _.is liquid m xture
as driermpiped byl Sl e e dnd s e Spiiine
conﬁﬁﬂ)gg 5\%%12 atEH;l% L&as groQiugt_ 195 %’flgsi&\fe Jo%fén@, WRpREEedTh 3R of residue

cru e Inorganic salt catalyst conprises at
perlgesas bf ¢de produgianf @t mext 30%sHlthesresidne contenti of thregamdeteed,

salt catal yst exhipits.an,enj s inflection of an
WA ES A G Res B IQeER3e ThabEr i ped by
TerpRt @berfNval I sroPlled REHEH DT plodtting WRH® frodlt®, comprising: |

emtted gas inflection tenperature range i s between
congarfing a pBQe:feadewitle p &y drogem souaee indbe pregense of ap Horgapis salt catalyst
i nor gani c. net al l.t nd (h).a t .
o pigiEatre g AR il B otadupiy FRECREh sReP s a
liqei@ RdkiuteoA 590G ONAL MR, the titide freddide b rdditueoneat aliee least 0.2

content, expressed in grans of residue gfr gr am, of
grags g eesisiug e £ramoet Gndenised, thompeganicrialtcaei gt eomRyiEs Ak loast two

. r . reioxresi s0nt., - nflecti
o e g o T R S P B S T i 51,85 fection of
an @hinet gasina teripbatiire tange pauletengireddryutenpradired ysis of Products
conprising: contacting a crude feed w t.h a hydr
(TADu eIl R g e Dp SEPRCF TS ARRES 18 AP Ve (A IRRC
ten{bpgr e G8east bRE BF thR R Wdredni@elaN Sd1t4dRE (BEDSCUstBperature of
roduct, wherein the crude product is a liquid mxture
theanor@&ni® @lacatalPst1 a1l dvRtrollingsontaciite Gonditionasuch thetgheigrade
ontent of. at |east 0.2 grans of .residue per 0
profReldes i sonGEE ervtensd by RS ATty Bagn AfEroduct of
at thH® 3008 fAREHeGidea bbntet FSru@xfted) Wiserain regidid @ate@ass as

inflection of an emtted gas in a tenperature range
detprminebby 86T Meth®005HE, as deterni ned by Tenpor al
Analysis aof Prod : ' .
oS Eb Bl U ek TP G Ol AR Worsing
coRid@ig eegudesfeed witkadlydfdieg s@atein thdprestéiive of ah invegaic daltecatalyst
crude feed, when the volunmes are neasured, at 25 0C eHWd )
to proderce anpial medustibetinsladesdheeruge Brodhels Whetit the grude product is a
iqRA RN t L 31Hag; {eig .
o E4FFCR 73 D [ L SRTPTLING RGOy a0
graads dfiesidirriee gmal bf aadafepd tastdotepnindd by ASTMtMéthpd DABE?, and the
. that includes the crude product, wherein the crude
inopgaf Rt Cﬁ%‘%ﬁt PR PR TR e e temperature
rangg %et‘%«fe&? 60 be8Hd386 °@, 4R A AW B pRE] AlalyRASHPdiets (TAP);
ranms of residue per gram of crude feed, and the
and prodgdng thesahde pradudt yedh thath wiltse afithewitdegaoduct produced is at

Jeast 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
waemwpoembs Anal ysi s of Products (TAP); and contPCI/U82904/042127

contacting conditions such that during the contacting

at nost 0.2 granms of hydrocarbons that are not

corlderinemition atso pEovidssArmetbod ofipropuciag a crusiepEefYsh coyPHpng:

f

confRh b SR P B BE RRRa Y yiaSechR im0 thfc calt catalyst
to pﬁfd@d@@totalQﬁmhIdt gianficludestheehidegpradwet,udeeréie ek enddp@mduct is a

et e o s aila8] XRb i R BN HED R EP G L lsast 0.2
grarfid HERs RGO ?éiczémél\gfgﬁgl geéjc_ig %%EQHOI %5199 wat cdtﬁyﬁ elxhﬂbﬁb dn emitted

mxture a e crude havi ng
gas infleeibl oBarcemited igaoin satmipemgire ﬁa.nge etresn 60 E‘wlddi@é ‘pens

derchmaned hyeEamoral SR spboa e R0a fuf ezl sl
condi®i@nd &Cﬁ'iﬁ’atMnQ the c%ﬁta@ﬁlgﬁtrﬁlé‘&@ Dyrashs of ﬁ&@r@&ér%ns that are not

scanning calorinetry (DSC), at a rate of 10 0OC per
condensable at 2n8C enh 0161 MRrpre fornted pel exgnreiide Bad, %@éwrmmed by
tha]t@gt he crude product has a residue content,
masgPaeBesed in grans of residue per gram of crude

pr opiéGhverfifonalsoR&HHdkPmethol BEprodadidpe ceaRr Jﬁﬂduco,fcotripﬁsing:

crude feed, wherein residue content 1s as term ned
conwtmgarmd@tfmdvmgbydromqurﬁﬁéﬁﬁh%me%ﬂn%0 bitbipoggagiczsalt catalyst
to pro gt&gl rogﬁjcl'ﬂ?ljl Q%%cﬂldgg H%eclggc[eolﬂ' lSCt &R&Pﬁl'tﬁé &4de prorc]luct isa

COI’] Ctl ng a cru rogen source I n

- liquid eSe0featab °a@nnd 0aI0g AP tlSdaértlde::&hé hyaihg h@eqlxﬁtmdlmtenaof at least

total product that includes the crude p uct erejin
0.2 gr?én%qfﬁl% du sy geam pEeryd ?g gi ﬁh&tl}?{f@%ﬁs g@a@&ﬁgﬂ%ﬁah‘fa“

trang'{ti%ﬂ%n M7 e%gtﬁr&raﬁgeel?eft@g& ARV Ngh BSJ0PR, qy ﬁet@ﬂﬁh@dﬂ by of

east granms_of residue per gramo crude feed,

© . diffaredtislseanmng gaoiimetsp(DSCruatd sest ofH:s°C perimingtsn dmd:cqnwotlwg

| eas ctividt

conbEbel Sk SO B LR SRRE bt B l 8k

gra&@'bﬂe)éﬁfue Bbr SrahfIMBnRI 6 uct, At ARBIBDY bOTRe I8 R oaRat of the
C,_and controlling contacti ng condi ti ons such
b

crudm&ed,tmleer@mud%dtmmt@@t lswasie@rmm@d A3 Nethod D5307.
expfessed in grans .qf res
pro Jlnverg%on a? or%g}/lg }ne#h%?%g Bfogéll @cg%dn fﬂrggﬁ&fm{r}?rlsmg

con@a[ctiﬂ alcReld festh@itie b Ryd@gedstireninttRaprebencast dxeirﬁrgmnnmdlt catalyst
ASTM Met hod D5307. The inventign al so provides
to m@dmé@ totpl produeiéha gnciudes threrpderrggyct, whsrpkn tae fryde product is a

11qu%) Hﬁ)@tﬁ%&eﬁo TSaCQa'hH ‘é)el 019%Fa, Mhd Sude REAHAGAP a%QéML?eeco'n{EnE Beat Jeast

gani ¢ salt catalyst -to produce a
0. 2tg@atrﬂd oﬁregdwe:pertgnah of kel feed, drhiethe inodganpe saditratalysihes ieiie
ure at 25

R TR TR IO .
the .uﬁﬁgﬁmg sfft &h‘i aP£ t ﬁkﬁﬁi‘é ng’%ar%‘éeﬂ'ﬂn?@o@ POERd g@(?@t dnlde

i norgani c sa cat t conprises alkali netal salts,
cormbﬁrr@ qontzictihg estdittoms soch thhiethe biele iproveicahassaksidud eongant,

al ka]j metal .carbonate, d the al kal i
exPRE o 1 OB G 1o 0G Pe] GHBIOL FHe PHGHUL of SHEPIGNes o B idue
conrtéHt opiRfcradt REK Qf!fHeré’ﬁ? taldul %Mﬁt@ﬂt i8As adtemifed RS TV Mettod
least 11 to an al kali netal having an atom c
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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I
‘ suc]é Fl}@éﬂ}e efpro

nunber greater than 11 is in a range fromO0.1 to 10;
and controlling contacting conditions such that the
weewdoswsdduct has a residue content of at nospCB02004/042127
t he residue content of the crude feed, wherein residue
content is as determ ned by ASTM Met hod D5307. The
liquihméritieait 286 and Pdil AdBa, shawsudrofecd hays aider ﬁgntanfcqf@a least 0.2
gralﬁ f regld’ue 8 raﬁl%lfrégl%chagfg%%, gge elhé%a%}f%ﬁlltl giftag/?te%ﬁﬁ(ﬂrfsgs %(ah metal
salt§ aw}asraﬁ tat Ie@st Phoda e atkdliahethl falto d;wnta,lkaﬂmeml carbdsrmte: anidl the
eed has a residue content of at ﬁt 0.2 g[rarrs
alk?}l’e@?@lfélaﬁéﬁn gtoans apmbern dat keagd 1, @Irﬁeat PrSt ot en%%lla%lo of an
| | it I
otk Bt Bhi e FPHLRRER AR of afRER 1L FFah Al NRAA Bl an atqmic
nmﬂibed gmated ¢handrids e raalgk ﬁdom Orbtal @ and\contavlliag omitectmgrroeditions
east 1% Snd at , east on torri o/ra%jf 0 of.dan ¢
PRty ERYICHE SRR ET R DB 10%A P 88y AU coplgnt o
the %d@lf&iﬂl bvh@i%frﬁlesfaﬁé’ b&Werts é’st(fé'f@rﬁnﬁhléi AS UK ERIBIod 07,
Isiharange from0.1 to 10; producing at | east a
p 0 rTheanveIftldnra@cx moedesa methot Oﬁsroaumag @mm%mGM| q@glpmsmg

st a portion.of the vapor 5 0C and.0. 101

conigEfing 8 FRIURQe e P BT P O Ese I IREPEIACE Rk POl alt ctalys
to ﬂ%dﬂéb‘ aliotABSrodudtewheleR thOBuad fee@hadth rdtiile 3RNOT dt st 0.2

resi due content of the crude feed. The invention al so
graps of ragiskie pengrahoel covdepieed tled ingreanisrsal satplystiepprises alkali metal

conmr | S cont act |
s SRR RS9 e L A A By e e
alkd1DmptalChise ad atodihia nubedefed: JeavdTdr, &nmaﬂlb&t onmmtemﬁcemdo fofian

a_residue content of at |east 0.2 graps_of residue per
alkgf} miabhaving Ak atoBde nURhE of Ableggiril do %Pkkalé &iciglyhaying an atomic
nu1§lﬁéf%§% aﬁtlwmrrtt alm o ° fﬁ)@ 22 9 F\g’gfrgaﬁr%?éa { 1@2%?5 P@Hf%n%ff the
totdl peodabkasl a vapet; &bﬁddmamg aaleamamumommﬁtbe vaft aarZS Pe aﬁd 0.101

11, and at ] east one ato tio of a al i _.net al
MPﬁamdrfénan&{l%ﬁﬁuée Rifeh “preis fp P Pi@%ﬁfﬂaﬁr? rgpil fontent of at
moSE08% omglréwd@rboﬁieg%ﬁh@wﬁa@feear eater than 11 is in a

range from O. 10; producing at | east a portion of

th eThmmbntmncaimproa@eaa wepod of prndgeingiarrgude prpéies cognprising:

oG PR o R I ke I gt o

to (#8&ucd alt6@l pléduaoWhein 1@E chide Rdhad Q%s@tfuetd@ﬁtehEGﬂ dlexst 0.2
content of the crude feed. The invention al so provides

grags o6 resisieqer prastokornde fed thamopseniuelt calabivhraraptings alkall metal

salt%,?\gfleg*%él' at gefagt o(i{e%(n}gk}ef ag%ﬂlc ?H'gttgr%a tﬂs{g{ aﬁgiﬁpltn%%g ¥1§; bd(:egaﬂd"tﬁe alkali

metaly lalve ah Qtbueit ntuhder mfrat ldasteld , hultbatd east engpatomhicctatio i em elikali
the crude product_is {@i qui d m Xlicgfe at 25 0C and

mets! hpingamatopienenherfeblsastldo an Alkali disdal BGHPG Ap ABRmig prumber

grelal%ir"ﬁltanq 1 %an é frB SO %focﬁ&ﬁ@a@fea&ré%lgﬁe@ﬂthe tdha

I'nor gani ¢ sa yst corfipri ses~one or ‘nore al kal i
proﬂad:tals asaptd1s pomh:esmg anleas apbkani ofchereapohatr@ht |l arshl.1 @] MPa; and

o R S0 S 5 B BT B 20

ofﬂ‘i@trékﬁcﬁle%i{t%n?&tﬁ&@mdﬁf&ﬁ”ber Of at least 11; and

controlling contacting conditions such that the crude

p r ofilbe hlvhrmorsalscepnoduies e arethadtof pfodaicingmstrudOgtodiict t demprising:
conta %fng léllecr& e eeci1 Wltg hyar%g%rq l§Ic(>juerce in tﬂé 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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'con‘@ﬁtu;g%q-m

wherein residue content is as determ ned by ASTM
Met hod D5307. The invention also provides a nethod of
w@e@dneionty a crude product, conprising: contackCnySm04/042127
crude feed with a hydrogen source in the presence of
an inorganic salt catalyst to produce a total product
gramsefiresidied pri@sam RECRde fredpihe duprganiopadt eital vt sempEisReeone or more
ro t
alkafi me%i ta%é %P %hgggsﬁggﬁﬁés&%tﬁ en@éct%l%tglet%t%r gﬂgtupesﬂtgérgw gﬁhsreln one
of tt@ra‘m@l @btal @t (b Jedli geahvabomite) dehetar the dildi matxatsgmné an
salt catalyst conprises gne or nore al all

atonpg appReHeislt [egsel 1o Andrppniroling¢qntactiag £0 figscly ﬂtat the cgpde
procﬂfcf(ﬁéé Erasi e nt ot‘@tﬁﬁ@é‘t '30*/(!1& thé kaldue %ﬁt@h@omﬂé’@m@@ feed,
tom c nunber o east 11; and contr ol
whemt@oiule mgntemtnsl [2H] dctmsmscd:hy ASdM Mﬁéhqﬂlaﬁlfﬁ%r oduct has
si.due .content 0 00/ of. the r.es
0 orBRriveHoR Ao Blayines AaniRod pERTetring 8 FalE PreiiEs fpmpsine:

cont%§t11%ez{ &t ped vith AR IELDee P& Dresence of an inerganic sa_ltﬂ Batalyst

Invention also provides a nethod of producing a crude
to pmdudm@ totalwrblct ﬁlahgtclwwﬁlacmdeg)r@ilwt, wiherdie g (ml‘ﬂehpraduct isa

oo TR P55 R DGR OS8Rl Gy 02

grarfd b’ﬁ%sﬁﬁ@?éi%am\@iﬁ erlk fﬂeddhﬁlefiﬁdi‘@&n@ calflertdlystso é)hls@dbrfé or more
m Xt ure OC and 0.101 MPa, the crude feed has a

alkafign¢tal by deawidasnenaotr merelaliedipe-gath gieiksalts or istuge thsesof,
wh %ﬁ%ﬂe %lésr%%tglsoh%%%o an é&grf kﬂﬁ&g@qﬁf Fe%gtdlrl %&@é&fg}ﬁgln‘%comacting

condEibgs alck @hdt e @add frogdadtthas a fH’mdiile)cbnnfeﬁtSoﬂaln a10803(0% affithe residue
wherein the alkali petals have an atom ¢ nbe @{M%th
confeghafithq gruda fikedcRETEBI IEPIARE CQMRM A% %Srffj %YdhéT thod
at the crude product has.a residue content
expressed in grans of residue per gram of cr ude
- pr dihedhyentibn also postide3Gomethod heprodseivgie cmdntpe@ﬁuct)fcomptising
crude f“ﬁ% glnerel esi due con%ent IS as.determun b catalvst
fss dVltSS% TOGHESOPHTEN hredﬁe%?P%%Ofp"F‘dt}P%%lcﬁa catalys

to pAERLOd 1hl R6ARYGaDEhcMES #BRRAITod 1 WHick&ih M crude product is a
cont acting a crude feed with one or nore hydrocarbons

hqundumhere@t 25&need 6 05MRay theganda:fescéh@s agbidpg senteyripf at least 0.2

e hydroca ave car b
eraiff bFietiohe P e e aceco s nGEARe Rl RSN Sohibuled G more
alka mbt@PiSfdrides odé 8ot alk&liiechaethRelts, OF Alixtofes clicuelef, dreiewiherein
and the inorganic salt catal ¥st exhibits ap emtted

the gliali metalehavedn agtmigmuaber olat lepss! 1 nd C@@Fﬁ%lé%t%t@tmg
conl B AF SR, SRAP S 308, g Aap SRS fams o s

per Byeh ofgadgpedidigof anvesst 309 oﬁltl&trepdmmcd@t af ﬂmtchmhla foéd,

produci ng a crude product, copmr.ising; acting a
whereipgesidye foateppis@s dptepmmgd bﬁ&*ﬁgﬂ I\Zetg‘g‘i Pg g(g{ al yst in

t herpries&Rog aRb %\ﬁ@é@ Be@646f floBudng ﬁ?dr%%&?%m cdBtising:

gas stream conp ISI ng hydrogen, wherein t
contactidga taed fdedswith omesordnere hydtoeatbons inghe pwa@tce of an ghoagegiic salt
ram of .first, crude, feed

f residue pe eterm
cateist G M P R BB v FRIOGH BT GS Guhiogeg Join | b 6. the
cruddfedl M§st a REALOES e df &Mlchdt O Samsioh fésﬁﬁt% 'p@ﬁ%tﬁﬁl cﬁﬂ:rude feed,

emtted gas in a tenperature range between 50 0C and
and3hOindfRanic salt catalyst exhibits an emitted gas inflection of an emitted gas in a
temperature range between 50 °C and 500 °C, as determined by Temporal Analysis of

Products (TAP); and producing hydrogen gas.
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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 pooshelops esence of at | east a portion of the PENEsBEDELA2127
gas streamto produce a total product that includes
the crude product, wherein the crude product is a o
| i dthednvdnkiboirkso providesGGnethdd of nodueipa & CEidg PEeHicE SPMPHSNG:

contact.i n onditions such tha LL
confiptligs s BGe grcttet Sn aramip sl B b Bl e fito
genbtd N@asisBERRCHE s SRAnDSonRIsthgliydpeich] wherefn thé éirss eanodeed

crude feed. The invention also provides a_nethod of

has gepridugt dontgnhokpideast 0. grgme oinspifas p@:gr@gﬁ{ Hest icﬁ-tjlegeed> as

crude feed, W j ' ' .
e
emittes paiafleaivhetian @midéd fRas b ténrgnmmangd betesémie°@end 500 °C,

ram of crude feed, as determn y AST, Mvet hod 5307; d
as detramined b diempgral Ajiaysit qfé)aﬁﬁiu%@%’gsc JeH RSB Eydrgee
w5 QHR LR s RO By 00845 N By i s
prodadeoptatipdictehitinedtiddsahs trude frodutte wheneanthe ormdalpseduct is a

i d had of dugi crud duct. .
o B8 S 115 MG KBVIRG S HBT UG FomediE Bafsjopsuch tha
onQHhAE i)hﬂ)glf*t%s OF YA rh@eStodhdi Bhah B0 Bk 904 FRiveno tHe

presence "of the conditioned morganl c salt catalyst to

respactiveioee @ hokgropracasithe seaond erofleitted. t he crude
product, wherein the crud reduct is a | qui ] .
Bt Db tenting ot ees st of Sl i T Bt

colt&Sing URriRTE&IWitR bn dlorkfasSalibathl gt afMbhe plestieel cfyteape wherein
gram of crude feed; and controlling contacting

thecortdifesddres agedfua ¢patent pEatdeastiB 2 graas et repidue ger gampfgrude

ontent..expr [ ) '
o085 S )55, s BB 5 56000 e o
corgpridibieh ik oita, E8B6h mohetide,ant esibdndioxide, emt wheredsa molar ratio of
det erm ned. by ASTM Met hodD5307, The_ invention al so. ,
thepaghpn granoxide e the PHSH at lgidk3-si ng hydr ocar bons

t ha i]ing: ' ' ' .
Sl A g0 ST
comidtiqingsamigoiganicalt afthlyst cameactingrasradd fesd withta kydiggegtspurce in

ratio of the isoparaffins to n-paraff of nms
e o B S BL R B e

incRlB Q1R cRYde RStk t, G iEEin G1RR 08 protticthey 1igdd nigfur@tedd 0f and
conposition: at |least 0.001 grans of hydrocarbons wth

0.181 R4, irerrudenfyed Hindng i ivsidussontentaf atisgst 0P grape qfaerdue per

- OF).at . 0.101 a . least 0.001..gr

exo DD g panling SRt Do SO B iR B R6RY 08t s o

rest cOfieAd exbrddidd MParamalof it plr fah @roauwd pebduct, of at most 30%
hydr Qcarbons wWth a boili n% range, di stri but is&[] betvve%n

of BBoeitveentenpel hecmde feeo Whemn pidua conten 43 asyleppyined by

f carbons with a boiling range

Aﬁ@ﬁ‘?"@"u‘@%ﬁd@etmen 400 0OC and 538 0OC (1,000 OF) at

0. 1q%e MRenti@ngsob@riies aichelelkythposidom@omptikiag hiydsoearkons that

boi | ing range distribution of at {204 0C co '
hayespbeilinaranea disgHtion papveer SASC and g?g Qné%‘?ﬁ %9 at &E%?“ﬁ’& the
i - i ) g i ..0f . . é-f l‘ﬁ ‘o
hyé@%agé? esr(%]ﬁ{ 2{5{%&%&%@#{%?%% g%ﬂfﬁh@%tﬁ a vidlighf@atio df the iso
paraffins to n-paraffins of at most 1.4, as determined by ASTM Method D6730.
The invention also provides a crude composition having, per gram of composition:

at least 0.001 grams of hydrocarbons with a boiling range distribution of at most 204 °C
(400 °F) at 0.101 MPa, at least 0.001 grams of hydrocarbons with a boiling range
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- the ngﬂ:og ensghle
‘“ carp&{ %ﬂrﬂgerrfﬂﬁg ¢ 4l8 %@f 10 O{Ség gpﬁﬁ YWERSh- Me%bmdﬂ&gr%ﬁ gas; at

D6730. The invention also provides a crude conposition

havi ng, per gram of conposition: at |east 0.001 grans
wo@Roosaplssha, the napht ha havi ng an oct ane nunbRCT/U82084/042127

| east 70, and the naphtha having at nost 0.15 grans of

ol efins per gram of naphtha, as determ ned by ASTM
dlswbumubme@o’m%‘ic 4117é1a3§10 ¢ B YrdRe, asfearied Bdbaamsiaie

ker gsene . 8
R S A b Gl B X AR RS apy e
andka@ ![esastem@omgum@ of nydrbeﬁzmgwmoa Bbiliag r@:xgbe]ﬁqnﬁblﬁtdmrlﬁt\oéen 400 °C

as determ ned by ASTM Mt hod Dfé
and 78 "Gt 1 908 PP pi 9510 iR, A Phsesinhe hyAEOEO0f ik By boiling

ranQSJMn'ME{I&P gf %?%3%2205 k@ cblﬂiﬁﬁgét 1's§ Ba@kﬁ% 4R Qv %ﬁ?ﬁin@ vﬁfh%el ght
gfamo npositio
rat18 oiﬁlegﬁ(ﬂpﬁaﬁfns Ing/ﬂreosperrh)fﬁms ofist mhﬁtl 4 8s detaencinedibp s%zﬁﬂll\é Method
at 25 0C and 0.101 MPa, the non-condensabl e
6H§Hrocarbon gas having atnost 0.3 grans of
hy d’fl?ecﬁ(/gﬁfbﬁ aﬂotﬂ?oﬁd&ae( 098 E‘Jﬂﬂ? &itidd PRk, g& g'}alﬁl(af ct)ﬁ’lposmon
) gram of  non- condensabl e hydr ocar

at ld:asae 00 D gﬁtﬁils o maphgha fthevaqyfintirechavidgenre e hnambar/of@} l%ﬂﬁt 70 and
octage nunmber of

the QAP BB HBITY HaneRe P rnh LT R0 TP eE PF G £ dfined by

ASTRIMRERAUIE730! atdbasiDID1 pradts Gkerddend] ﬁi&f%d&ﬁé’h@%n@gﬁ%s’t 0.2
Met hod D2386, and the kerosene having at | east

graglsmﬁaromatm perearin of fetosefreans dﬁtemen%b@héST%Déb%iami thed

M Met.hod D5 and at
kerp P BEUnE A RAPE PP E By oRHIE RE B o5 07 Figmmined by
Aswmmmdam@fmarma\m&ee 08 gedrhislef residpg 2k teterminbd by AGTM

ram of conposition: at nost 0.05 grans of
Nkﬂé@i 7. as determ ned by ASTM Met hod D5307; at | east

, O 8Ll UV BEEE B b PR el S8 amyostion:

- at rAdst |Oaasgratﬁs Oy dyo arisonafas hiyed i oecar-domdsnsablihat 25 BGiahd ﬁg 01 MPa,

range sty gy%lc%ag&grgégf ggéoq%y&gb %msoooia}%ldﬁgcg%ojﬁg%vith a

01 MPa; at | east 1 grans of hydrocarbons
1eaw 000 1agrivms bf meg)htlantje ndpltha haning em o@em@enbex@(ﬁ aplga®if@; at least
8 0C 000 O
0. Oai gragsgfksrpsene, ﬁg li%c?slep?]gavrl%a geeéﬁu%g p?lg{&etlagtﬁm & turee of at most -

30 20, RQetnRlid by NS OANENSE D238, g thalwrt@nt Bavthgal least 0.2
doubl e bonds and ol efins haV|ng i nternal doubl e bonds

gramsmf agprpasica perr gremef eraserst phdetpraninerhby A8 hivhMethpd Jpb ]686 and at

mo 08 s B el ARG SLESTMBRRE RS, e

| NVERE ivBntddrsdsoproviddes cade R:Uﬁiposiﬁdn’g (hsvmg Orer ghaw bighmposition:
per gram of conposition: at nost

f
at %Ol fegrarms obes Py a8 élateﬁgam&émmfﬁé\éetgegﬁﬁma legpt 0.001
graﬂf‘sao‘gtthggr‘k())g%ﬂ)f)%sr Nl a%t)llglg eLlfl&mButlcEly&f PGPS b °F) at

range bution between 20 0C
0.19B 81 af I]:aﬂ@(I)OQ @amsasf ldﬂirmanbdme dwﬂnya Aling mgdﬂ ddtrfb@lﬁ@ﬂ between

200 e 0o SV s cAR6 000 gteutpio Ly dipgangpns with a boiling
ranB ARk RRn bBSveen 300 °C and 400 °C at 0.101 MPa; at least 0.001 grams of
hydrocarbons with a boiling range distribution between 400 °C and 538 °C (1,000 °F) at
0.101 MPa; and wherein the hydrocarbons in a boiling range distribution between 20 °C

and 204 °C comprise olefins having terminal double bonds and olefins having internal
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determ ned by ASTM Met hod D6730; at |east 0.001 grans
of olefins, as determ ned by ASTM Met hod D6730, and
wao b@sobwbs ns have at | east 0.001 grans of ter mP@EIDS2004/042127
ol efins per gramof ol efins, as determ ned by ASTM
Met hod D6730; at |east 0.001 granms of naphtha; at
double endowiipa mplaretiopf Kefipskavang erpinREi@binkonda (e ﬁlgﬁa% having

e i B SR R R A Bk S ASRL MR REB0P0 20

of Thegs@intioh Ao @tcﬁﬁc&l}s agbauddklg)nqiosit?ashavﬁhgs por @Em focomposition:
aromati cs per gram of diese|, as_determne I
at myet (,82 228/ D gesididasdeteranagd ‘0‘/ %INEW@F@@%E(Y mfﬁ?tdﬁ%st 0.001
grargé btd e otflﬂ%ﬂég?bg V‘Q}% r & %b ARt betweertlzi 20 °C

aronmati cs gram o d by I'P
and368P9Q1 00T hE) amdfc&ﬂtmmd lay ASTM MﬂtlmteisDé?)(Ht; amgtbthe hydrocarbon

i B B huTon ZUXHER Gt IR QL Dy AGT o RSy 2

detddRi ﬁb ST hOd PRF3 6 A MEsO.00Y SHaBEF BRIARs Wstddtedmined by
ol range di stribution of at fApst 204 OCf 400 OF)

ASEM Met:hed D730, aatl theeelsfin0h08 bt tpastrfs0Wf grimps pﬁt@ammh glefins per

w t.h boiljing r e tributi 0
s R e I8 ATBHL PRAASLNREN 860 nap
at 141‘)4106 0FPERARRDL Werbberd, e Ikbfdagnémgﬁg Ailsdst 0. gEdrNohebMRRE per
300 0C and 400 OC at 101 MPa; and at | east 0.001

gra@rﬁﬂmrménehwdqﬁ@anmﬂ@ ASTM MeBsid DT$6; afrlgast 0-001 grams of diesel,
oo S R 0 B T 0 B v

MetMa8RER/90 41l 0 YeAEara0 bgams h)ﬁ\(fmﬂ@mﬂgzﬁmll (WGOY, g€ GO having at
di stribution of at nmost 204 0C have,

leasth ) yamp BHMOMALSS PRy 220 6f ViGH %Sélﬁtjémmegtbw 1 S@tﬁ‘;ﬁ 8/ %‘%

oyl o 1 DA e

at ng¥sa0m®5 (gfrarmaasfafeﬁdms as tiétermpinedby IASTM dMgthadsDA)7; at least 0.001
i so-paraffjns and araffi th a [ =\ o
grage P BV HRFAPI ALY %Qwﬁaaraa’rgﬁﬁh%mfb ubgdr iy Boo p) at
0. léllef\/ﬁfanhﬂ@égt @X)Of‘%s'\@{ﬂ"}'ﬁﬁ)c%%ﬁg Wltﬁréteodﬂﬂigﬁﬁhg@dlst@ibﬁﬁon between

provi des a crude conposition having, per gram of
204c‘i§hmﬁis3(10 %6hat 0akt01rBe; 0 1t @Bﬁhgrams ozf dyirggarbongswith a boiling

rangg éﬁé% 10]?19‘%%’8 ?@ ‘!\fzta%??%dxé QlﬂlgnggaﬁdeaQ%aspO ggflgralns of

hy @bk bR Witho b fin@tanB® 8istrdfidiod Geiﬁfv‘é@ﬁ) 406-yC ahd 638.6C (PO °F) at
at | east 0.001 grans of hﬁldrocar bons. with a boiling

0. 191%)@ & daterninad A BEM e 02162283@ asawhgeindle laxdrecaa:'e@s
o ook 658 BB Ch IR GRE M P B

haviilg ﬁbd;ﬁxgg Mlﬁge dixatbudion Igé asltno% 200 ECyaideamst 0100¥ @rmﬁrdaa&ns, as
with a boili range di strjbutio t ween 400 .0C an

detergunesthy A6 tybl%ﬂ)od 670300 qipsast Qggﬁg%agﬁrﬂfﬁa@ffg@f Resppratiins

cor%ﬁshﬁjgls %%%ﬁn St %51%519»\11 & Wi gﬁﬂ%ﬁ& BORS- \fﬁHQtogh- araffins

ange ution betwe 10 0C and 20
ofaﬁmtﬂﬁeammymgﬁmmoﬁd)ﬁmomer of 4 (C4), the

C4 conpounds havin H%Sat |l e st 0. OOl%‘%‘EarVH}g gﬁg%%%&PH@gSItlon

per TBY HYPRHONBISORIRPIGERY ST 38 ppraboy
at rﬁos‘% r()%egr&ﬁgpﬂ%bﬁhé’ s ra@'ﬁéhﬁﬁlaed BSTASINV M &ho& DRBYS iahil @hleast 0.001
5 grans of residue! at |east 0.001 grans of
grahysahf dlgdnobmhsnwtt]haboﬁmglran@ chgng@tlon 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
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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@6dbSt ri buti on between 204 0C and 300 0C BECT/0S204/042127
MPa, at |east 0.001 grams of hydrocarbons with a
boi ling range distribution between 300 0OC and 400 0OC
hydagcaghob§ withRehoilimgirange Histighution betwegn 408 Glant 3§ de 41000 E) at

' a boiling sran ' [ Q8. be en. 0 n
018 Mbs o Ruistolbd RASTE BbloBasR T, RS VSRR fibons
havhSSbdiliadra8 gl diseituiBn ObtvRe -1 °CRAE2CA@ LyBbrisedvdiRiuids with
the catalyst has at | east one or nore alkali netals.

a carbonseebes 9b 8 dCwe He<C4 comwoprdsdiaringrat igastd-BY betems o1 bptadiene per
(o]p2 0¥ [ ith one or nore of the nethods or
ga%ﬁ%g%g?#wgﬁgﬁ%ccording to the invention, a crude feed
t haThe ihegntivasogirotidesa trudat@dpadition aving) eygram of composition:
distilled, and/qr fractiopnally di gg&f&l ed: (b). o
at QS0P e oo ARs % Leashi Y srama PhBYReATBYS Willog boiling range
dis@BESNE £ itle20£48 &JlﬁﬁF?h d f’(ﬂSMPg; a 18200 P bradiF hydrocarbons
conponents per gram of crude feed: (c) conprises
withydodngrhgreslisfibuionchetaeqol(4i Ghartda3)0 & &dl. 101MgPaaat deast 0.001

di stribution bel ow 100 0C at.0.101 . a pailin o
eres g BV G PO DB Lo BRSO 50 BB Gt 49 a
0.10PRPa2aiRPit 144380 08 8t GHH iRIAbBAs Rith WaRRliddan & didkiBution
77300 0C at 0.101 MPa, a boiling range distribution

betiye¢n# ¥ B8l 138 “fhat MU MBazndErapar ten) geanes, hutdess| tharg0.01

eraigB AT Opyr THale SR T B 0% e PG ooy ope o Hg metals.

gr apssoffe dMBHIREEIHARSiRaMicAGI 1BVidbs)@n EanbiRation with one or
di stribution below 100 0OC at 0.101 MPa, at |east 0.001

- motgy efrtke mrthegslpoRURRASHIPNR Ao NE bR i vegtipmrfgaude feed that: (a) has

o 00 ALY B O RO OR o L

conipuigats tiasihp iakufboamubdenatsrve 20 nDific andle FOQ IS anteadt. 01D grams of

* suchSp ARG &4 8 PR g hETHBBIF Bo0reDe bR Btice portion

has2h bJilih@ ta Ql?st%io%tbell(ﬁ@?@O € 904161 M, 2boiine LRER IR MSution

having~a boi l'i'ng range distribution between 400 0C and
bet%06n D 4t argl AW1° (V). [ {le)[Phasbailifzng listritagion between 200 °C

-0, 9 , 0.3-0.8 gr r 0.4-0. LAns o
an 405 1 Qo0 WP i e ARt on et P EEC The are at 0101
MPAARRE] siTling F88e dREriBHtvh BESReh 360 0fnd (B) °C PN DB 8P a; (d) has,
sul fur; and/or (i) nitrogen containing hydrocarbons.
per|gnans ofreruderifesdi atdpass 0.00h grams efdtydmsadiosd hpvieg  bedingirgnge

RO §NUL RIS Faslo RSO R tpnspne

boilifll FmBe HizBIbutiaN beSvegAad0086 and RPO O ADO.16 &M hieleast 81001 grams
hydrogen; (c) conprises light hydrocarbons; (

d
- of lexsligrartoas having abellingrapgecdistibeparketwesn 290x°1<1ﬁl\§1)s300 °C at 0.101

BB eSS 4Bk S e
30O undiE) °C & (CDobMPaj arirat Makt0.0blegrams b hedrotarboues having a

Jret hods or conpositions according to the invention
boilfB F9S CIRHLHIAB PGHESST ABR I CROADACC Ehe 1D hMIga o deS arreN: ()
Vs n ol t nor -
R0/ o RS L0010, 90 10 ARG i e
feed; (g oqepades nzkel, vatadivenston3 60md@rea tigtaf, (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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-to theprude feedng Bra rapge iR o} ol or etV noppe
‘ sou?{e%%? c{ﬂ; gg‘té ?@iﬁe &UEHB% Q@ﬂoqﬂmﬁ QEké)forﬁﬁtléfp%f) & BHibit

(b) heating the inorganic salt catalyst to a
tenperature of at |east 300 OC and cooling the
w0 p@sgerssT salt catal yst to a tenperature of aPCTUS1004/042127
500 OC. In sone enbodi nents, the invention also
provi des, in conbination with one or nore of the
(2) isetdrods; (by cangprizes inolasnkr hydrogeti; ifg) cooprises light dietioserboas; (d)

conwlts%g%% hat ﬁvﬁ«? grﬁe,cog%%ﬁv?srtﬁgeg Igc%ﬁ %P‘Ip?%gs Wﬁt%p 885 ()

mlxﬁﬁégjﬂhhlegfls (a) such that during the contacting at
nost 0.2 grans, at nost 15 grans, at nost 0,1 grans,
or Iatsomgmedeﬁngﬂr &mnmntlﬁyatse@a%% in gpaRbiBFtionrBEh one or

N R T R
condiffidhin tﬁ@iﬁbﬁgéhidﬂilttc@ﬁ%f athiefetn c@ndnmom theamgsegahro(xmtalyst

250- 750 ' 9C or between 260-550 0C, a pressu
conjpises: fAdgating Geminrganesafizatalyy jo §tﬁ9wetttate of of Iep t%’OQf%C and/or

& BRTAL R B0 3AUREo St AR LRSS LA ol e
1noﬂgyﬁib@ﬁlegatslgstrtﬁa t?ﬁper&tﬂb& of aretost 5QF °G.he crude f eed ( e)

to inhibit coke formation; nhibit f.ormtian of

c oK@ spreembodgpepts, 6‘1‘%‘&"‘?}1‘“0853 S?OrPf?YtéeSe 1 R iglipn gy fiRf of

motﬁrb? ﬂ‘f&%ﬁ‘a&é 381%0 £hsitRHS BodoRBhg thtﬁe SeHBoRaRkREd ﬁllaﬁébmprlses

grans, at nos ar arrs at nost
confacfig g cmals fe&nlrwtt]abm)alt m@ne@@@lsgtsemd coﬁtr@ldjtae cp@tﬂctgtgaa@némons

crude schthtatlest
@ FirgEarang dicbling Somod Do ert SRS e af b ¥
raﬁgc& af RIOEEDH BEnesuTiytiidRAbond thht £Y &bt édiﬂéniahl% a@Qﬂde and 0.101
product has a TAN of "at nost 90% of the TAN of th

MPe raraormedper grpm of gritdetienst ag d@ermlg%bmﬁhﬂarﬁgs(bbsuch that a

Ni / VI.Fe .cont en ts (e} &
corlife bt AR i€ PR Pty Gl sTRl o e fen ®BlssoY (G5
prefdite iS e B rdrgatironh €. 1CI0UM@a p(dP suuudit thitasratio 814 paseocwintdeogen source

of at nost 90% at nost 60% or_at rmst 0% of

16 mgters %ghe hydrogen

most o or at nobst 10% of
formatisrogfooke dmthe nbtabproﬂtm oc irviie cfuele dieed( dmnguhmcqﬂwmﬂg) such

A A L a0
graftis, Gt &&é‘gﬁo 008 braStcdt cbf@@f)er%%lﬁ I Brulds pEstubt; Ahueelslthat Atheast a

product; (o) such that the crude pr oduct
port:lonrpf ths emorgmlh salbbatalysids sems-lipmihordiquid etseieh eopstingeenditions;

B s

suched tﬁepcrfl@é PRodiictadsl b tdtaINdl/ v Feldatchesith iishorma) at most 50%, or at
m xture; and heating the additional crude feed/ neth

most 5% pBthe %hV/En sontpapelalie erhde tadi () Sd th%trt%@‘ufl%@%}l@ has a
d d t
s A5ER, e B Pl A PR g o
cruti€ ket QI)EStIcﬁ tlﬁah! ¢hd @ﬁ&kﬁ@bdﬁc& h@aﬂ@ nidfogem b@ltmt@tﬁ et hbeH08A, at most
t he crude f 0such that an am)un% C tfa?fi/zlitn
70%hat reest PA%: Pﬁ@t %ﬁtéo vopideasmrogen qungent § ﬁwnaﬁ ) such that
theccﬁﬁc%l ﬁf(?(#]uc‘t) fils 0% 9k BeRlorGl 131@% F088 %nﬁgfjf(p c?’ éﬁegl%k'@.‘l% of the

drogen source 1s ad € Cru

resiifuk @ontemt dffthtﬂuﬁddﬂ Getin@) ctﬁﬂttthattalnﬂgomdt n; ($>queduced with the crude
enbodi_nmen the invention al so pr

prqglg% ) éttgalb‘rtl;taWhp KTl @resfuct comprises met ano ®2id the method further

comprises: recovering the methanol from the crude product; combining the recovered

methanol with additional crude feed to form an additional crude feed/methanol mixture;
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nore of the nmethods or conpositions according to the

i nvention, contacting conditions that conprise: (a)
woreoosngiebhe i norgani c salt catal yst with the cpadesioegas2127

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

salt catalyst is substantially insoluble in the crude
andfheetihg thb pdditpna ciudy femnaﬂnen@ammlr@ such ﬂy@tTAN of Hee additional

e ST E50 BORLSL 0 ORI P A oo

chaﬁ%%%}%t 848 804 181aPK 0 518 r@spé&tv@'on@ b@ﬂid)@é probaities Bﬁihe GiﬁS:le feed;
crude product that is a liquid mxture at_STP

(@) swisharbagiowshefscatalys in e SARPEASS IHIEEY fr@gxsl -6() rgrams of total
catag%%s O n WI g%%@% ?eear ?J{Hfér?e)osﬁlﬁlﬁl gln Qﬁ%&%g yroe d1s aﬁdetd to the

crudfepd pﬁ@xsto(t@l’dlhﬁﬁg ltHeg:oﬁtaeﬁmigje feed with an i nor gani c
salt catalyst and that further comarl Ses: }g
pr ok semsnihodiments the WRPRILRASIPIOGHES, B $BRDIngHiQH with one or
u
mof 1 0B E0H ioskiths bOUHg A IR RoBllifiEcpndiions
thaf @@tbrise () mireing ferigevgaoicsalk tatalstavijistheznulethel &typdempenature
source; (c) spraying the crude fee
belgBADRCE1 aLEBIBS g SR DOR Q0T 0y BRI i thp grude
fee&’r@f Qéﬁ'tirﬁr% iho %u%lc)iélys’f' 2 18t cluBdsdedPatd/dl) Uorﬁﬁfﬁﬁg €he crude
the surface of the |nor%an|c salt” catal yst
feedl withdheinerdani salirvhs]yst nethe pmemqe@ wates @nqypwﬁ@méo progduce a
one .or t he

ot plses brGRNABP B8 PEBRE BN S RO ABE it nat

CONRY dofRentiA&Hts, tHe ﬁlv‘éﬁtitﬁlﬁalioelﬁdvfdbi lin admbinatiGawitt one or
salt catalyst to produce a total product wherein at

moteefghe meﬁv@ds pogprapositins peroading ol dtvengopragatiead thak cgmprises

o 35800 TR RS HC Iy FRIRL B, EPRCERS D08

© profvafing 5t€@n cd wd@tmﬂ@lz@he pltldilao o0 dtudng ¢ongactiapgibh fccrmangme

controlled such that: (a). the crude product f L |
emplsippraf §I§‘scr§<éﬁ-,f§§qi] @\ﬁ‘{hswwert 1Hiog tQ epriteqting thgsrp q,] g%t e inorganic

1 salfjéa?atl{r) 4t J[h% ?{é@ﬁ %ur(:?)(c)t %) F%‘ﬁlm@ cRIRIL 1n€boﬂEE kb&8&ting zone;

g a sel’ect gravity. In some
anda‘mb(dyi casremtmg stdam Witk dretm«mgamb sdt patdyitde st lepgs partially remove

co g} %ﬁfg one or, ?f t he net hods or

1@0‘?@’6 %G UHREC Sllr&ﬂr%ﬁ“‘fﬁ? ®&YShvention, a nethod that
”Pr[ doRSerRIBHiAG A e Srvehtidifaligidvided, in 8mBMELISH withloge or

catal ysts and that the one or nore catalysts are

monooibé dicthods os ormepesithergiaceatdisg te the ipyandan, omethpd¢hat comprises

co ﬁ}\{ilgglgc?%qe %8@%@:2&?%#{%5‘1&%“ (s:t {‘ c&?aﬁ&st p{&ﬁﬁge 8 {otzil ?)?oduct wherein
at Kadr@ipBRiondfahe/Stal Product i PRsdutédas dveipat, agd Itlid Idethod further
cat aI yst that: (a) has a total of at | east

comprwe@ agmde@smg @t bmt a porties off thygapop a2 3G Ard %fl 0 hiv(lgﬁaetasf?ﬂn the

oriRi el B P o A CHRBLRFRHIRT ) plcfode product
fur€lak adnﬁ?ﬁises (zbﬂlpbﬂé&lts’iwnhh@atbaedt b:blhﬁg efngt disnshittionnamiésrab) the

to sulfur in the KsFei oS cataly gr t he tranS|t|on
cruds oz usmommese%a@apgx@pts|havwgra§ﬁ e‘te ASTheRvht o 20; (c)

furgher oy thl%%fitsot'ﬂg iRlenfi ﬁsﬁ)%gﬁes &L Blnaﬁgﬁwﬁh one or

nore conpoun bne or nore et a

mo¥t ¥f the @:Eetlﬁd?de fo@ 0bmposiiiodsuct drding to ﬁmrihmonmnwthodmlueé comprises
al kal i neeari; h .
contacting a crude feed 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 eoosherseTonpri ses one or nore al kali netal s, PCEUS2004/042127
nore conpounds of one or nore alkali nmetals, or
m xtures thereof, wherein an atom c ratio of
t r dnsome embpsinznts, thegnyention plso mhevidesra Sbipsioa) wigh onsror

ion nmetal. sul fi cat n
morp 3§ HegRERode R RtgR b i Bt i bioh, p koo SRR Galyst or o
tranhﬁoh Retd] ekl chalystiba(a)ihas b fotal dfain gasto. @g‘taﬁbsowﬂeﬂ;t 06 grams,
(f) further conprises one or npre_al kaline-earth

or ahk:@wosfﬁ grgps oAt leaytene ghisersHing wetabitdiighs nypp@m of the RaFeroSus
cataﬁlslfgll ﬂh@ rﬁgé{gl o%ﬁlﬁg? Q{talg%txgﬂr E?lltl %@)%rﬁ@lfa}‘ggggtﬁ QHLE metal
to s@lairahylsd Kmeldsmacatarlm ot thedransigiba tmeﬂ;allsﬁlfnﬂe cetatyat inst range from
in arange fromQ0.5-2.5; and mcratloofte
02t %0a|(¢>rf@3€%rrqoﬁlmlé?8a¢net06 mYE akkﬁﬁ F»dﬁ’er?éf%ﬂre fmpgjings of one
or 948 RTINS, el B Al BRIy i
eartKE&&is, ama et ororé¢ dympaunde nhieiedoranorealleadine-cantibodtals ot Bixtures
fe r%ge tion al so provides, j.n %qn‘oi nati on with oge ¢

thergpl: )Lt OB AR AL M A BT G CRmots Hiippi S of one or

moﬂefaﬁmnlfmaafsl &‘}mxttlﬁéé thERST, Kafeldif an aRindt Yato dfirahikioR ehekdd to
itu. In some enbodi ment's, the invention al so

sulfpr ovhel &sFeibPus cantystatthowansition roefal sfidaratal st i ine range from
0.5 gﬁt rglranrgg{ngf:cgrﬁ JgthF Iagﬁglrﬁrtglr go ﬁ]lt% t{agsﬁlf)ﬁ njlé:ﬂl\{ %ﬁ} atq‘gnof%e from

aboiv@ow i C@ fu@br NS BnOGEMOk alibiliBeletialn ﬁietals;) onéret mbse
from Colunms 6-10 of the Periodic Table ? or nore

componpRIRICS niste aksplineosdatiypeials ©7 TBH WS HEEOF oM Tatio of

‘ trange oH'H?&aﬁo ]sgll'ﬁ%rqg tl'fg K#‘é’o% éalﬁﬁ & i e%?asx%g?‘ﬂ{e‘tﬁ Sulffde calyst is

ron Su onpr ses conpri ses
al-_r@ﬁ:‘g}, frérﬁ)O Sopanda @omicaiatio ef tife alkabine-sailtl incted to thi drapsition
thelronslfldes re represented by the far a .
i 5 SR A Q) (il ) RGE PreRveRAve (6 fYhg, cpmprises
Kﬁ{ﬁ% ahbelcigentact with the
KF%ESUG(@L&?%% CO% S & Iéleea%’st onl(e@olf t hgl transition netals
of Inflllaerrmramhmdlmtmte the iavgitionatsormzovies in ¢mleigation witlppne or
are de Jted on..a ort
mofyt 464 pPhaREFoaRgongee- Dl FLPL e fud M KopicioSiq
catdy R iBfodhed 8 @y support per 100 grams of catalyst.In
sonme enbodi ments, the invention also provides, in
c ondii soatei amquimfrnt@ files W ertisnalsorprovides i prsplaingion with one or
Sjt $
mopooﬁﬁﬁ%gleglo }%’og r’%ﬂ)%%%l&‘]owlﬁ J‘t‘é\g %\}egﬁ?n %tng%I Hl%ge &f the
trarfs RIORGHEhI @mﬁdeb ehaﬂraf foshickn@y echpisertng ion ghoze tramitiintetals from
netal oxide and a netal salt to form % transition
Colypmg 16- ¥kofdhe Renedic Sable, ome,of giose corapYy ﬁ@ pipfeOr more transition
P
el PR Con R Ah, AR o Pl cofiokisy e Bt e fop sulfides
(©) bdilhplﬁm (e8] @) whrprisas [FeSy; (e)rcotﬂpelsp B emsmc@oflfommﬁﬁdns wherein
nor drocarbons tQ p uce. t on_net
theé@pfsp@/ie% él'teaTPR@%entE(dé)Y g@ aaf e =th11‘~‘6 1 lgé’sra%%? from above
0 1 K& w%?ﬂrﬁ@@ﬁ&}%ms(l{%ﬂér t&@ﬁtafzt%ltt}hﬁl% cﬁﬁﬁﬁéécﬁ ?é’) at least one
dlspe sing t ntermediate in the one or nore id
of thy dansitisrbmetlsdfitheone or| nsone ¢aositdn wietdh sulfidessig Illfour and(QI)(h) are

deposmglgj anCQ SI%%%rtoe{ndnBe transmon metal 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,
wogtosnel66dr m xtures thereof; (e) in which m xPeUsive4/042127

transition netal oxide and the netal salt conprises:

m xing the transition nmetal oxide and the netal salt

in Imrsenqgreaéaedmermsf t@hamwcrmozx@bsoxmo‘edes,m ¢ombimatiogewith one or

t he ast e at ure
mofSt g RS by Brent AR ot FRRHES dr etk B fpgming o
trar@ftiod th@MRAIRlcWaRysh campesngs the ﬁfé\t}i’dal(boﬁﬁﬁlsﬁ@ mécﬁﬁg d flansition
which reacting the internediate with sul fur conprises

metabexifitgnd hmeiahsalt iodarma edrapsitiommeil exidgaretelfsalimixse geacting

the ?‘gsrln&&h%lh%%g% ggﬂ%‘rﬂl @ﬁll}%tﬂie%ﬁﬁgy(ﬁ%? é)rq‘o%rg ﬁa%ﬁ}ﬁglg‘rge'agﬁe and

rea@iAE intdigetiaee wih alhlyL&tm dﬁfme@nce offonsi drinare hydxdearbelmo
t hat COI’TprI ses sul fur and rogen source. (fmf
ag alkali metal

prodygsdhe Hasition mefal Mﬁ%'fataiwtaq leReidh B §ompﬁses an
car%gﬁpe' Qﬁtthzﬁ'fuﬁeﬁérr&o ﬁs&rdlgﬁfsﬁ%goﬁ]etlﬁ@nﬁ%ﬁg H#5th@%one or more liquid

tions accor i nvention, an iInorganic
hycﬁaiatbcmat\m& stis témtedomtipﬁne selfur; (ca)ln ghéchamermn neora bk ki

t al b t.es, | t h t
hydy w@&é@é&eog Bioiine eoim atatderar S ) RHESH phedatre of the
hycﬁ!)é‘aﬂ%dnﬁ S veo, 3 th)ﬂr‘ilﬁ?{tur&r{ﬁex@Bf g \ﬁﬁé‘iﬁlnbﬁl@g @Rfitahsition

‘or m xtures thereof; (c) one or nore
metl ksike amﬂaﬂ)a Imd’ua}ldpa]t demprisay enwﬂngrtheéraaslhan inretal @zideland the metal

netal h ure thereof ; .one or . nor
sal G e SffrsioBefhypetis Bt e’ il B Yoy PRt
nﬁiéfaftﬁrg @ba fing KRNI 50125 03°@| dndlchloprifotht hlrlﬁ@b@dté at dfemperature in
m xtures thereof; (e) one or nore am des of one or

a range &om X600 D90 vhich rsrctingrthe inigraediagsy wish sulfi cRgpEises

| heaﬁ%?@e&gﬁaﬁglér omrgsﬁﬁgg%{%é&g{&%hog%%n odc a%:];&f]ab(?]g, o

tenPREANGE iMihe @areITauh 2d8-360 °Ongnddor (gpthet ﬁiﬂhaﬂ S ripres contacting the
Col ums 6-10 of the Peri qQdi c Table ;]'res
catqlyg cemposifigh w&h@ rdefgpdt ah%ﬁr@rgeﬁeas yEogen, sgprce.

Vmefneéoﬁleaeﬁih t§’ fe vt dlﬁ)%rg%ﬁb§ 11'ir§(§rﬁi)1n§t%rf 3§1th one or

generat es uring use of the catalyst;
mosoafi thmneﬁmﬂaelsmmposrtwms dcaonding éstha i vention amtlmrgsmc salt catalyst

S0 b TP A00 RS U o by MUt

carBHBS Shiixe@kd HeROP (b5 6% RTh&E %lléémrﬁﬁﬁltlﬁﬂﬁi)@des one or more
pot assi um hydr oxi de, pot assi umhydri de, or ‘m xtures

alkalirer coth, mqaidlyﬂmﬂ@sdomxmm thersaBr(Fsens oy ganta aikali metal

RSB R Bl L RO AL iy ) g g

sulfahadion® bt Sord d1Rali AR, bAdloBhER spIfdék 8€6ne drimore alkahne earth
conbi nation with one or nore of the nethods or

metabtrpoEiLttitsh hesratoled PRyOL BorerREnifehadione @hmoa%alkﬂbfrﬁéﬁﬂﬁ gne or
mofea%r{litd‘ééa& bk n]ic!}@%llléaﬁﬁ#-ggﬁl ?t{% !)1l mﬂ{f eH(])f V('fb' &E "Or more
a e atomc ratio of an avn

me@ilOfibra Colurhey 6-00 ofithel RegistlicIThbte) oﬁdﬂoﬂhk&l dorrrpetladls dfa)nb g more
an atoni ¢ nunber %reater than 11 is ail ?efrom

metpls)frerg Cplumpyy 6-49 of thedteriogs Isble; RemA¥tREEs fherRatali) OBF g more
mo§@s{ R ANDD ARSI A8 Bnf hPiRe qnargéﬂ gn@tal SAfY AR

assiumis In a range #F om
hyd1 ifeattriaf utdef the kathlystyg)abdiuar, po‘&smimmmubphﬂm,s&smm oamixtures

ruhi di u and_each of _.the atomc rati
thebe@?s_e@_sqa _ SoPURARRFSIIBI AR BT R wBisef A PotaSsium sal
and $R1p8ta%Tuh Sl BoRpfi #¥3PBtas&i M 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 2005061663 sodi um t o potassi um sodiumto cesiPog/Us2ed4/042127
potassiumto cesiumis in a range fromO0.1 to 5; (e)
at |least three of the alkali netals are potassium

hydriés ion mixudsitioéreet, amhitie e@hhm@ﬁlttch@lpaﬁﬁﬁrﬁoéluﬂaﬁqrb@la&ﬁ sodium

ot assl 0.cesiu esi um
by e % ot B SR ErFr el (g ikl et
ey dbiiB Binbodintidits] ﬂl‘éQﬂ\Fdnﬁﬁn alss @raidas, Bembimation with one or
conbi nation with one or . nore of the pethods or
more @ﬁﬂ@gn@th@fi%orat@mpﬂtlﬁ@@ acsondifes torihe MVERION: AR IORGHHTH tcatalyst
sal,t . ca ys [
thattnil]céu%eg meta 21?% c% ﬁp}?e %@gﬁ%ﬁlg gﬁ%lﬁérl]k%ll)l( mé:ga{:' ﬂawﬁ@)an
atorﬁ@'rﬁlkﬂlﬁr Gﬁatd@st m:‘twwﬁdlklm oiatiRaving drmatomic oxhbke greater than 11 is
hydr ot al ci t e, germania, iron oxid

in acynaedton lciod FRIGL I8P S MEIHS 476 A BiAgd poppsium and
an ag(}}%%g%t?c? of %ﬁﬁﬁ’ F cﬂ&q{\ﬁ’ﬁ isGRh rh e AR Q)"J‘lt t%d1 (&) ok Da%st three of the

erlia one or nore netal s romQ) ums
alkdbi- thalfard fueliRey pcmi;smml'atncﬂ mbldmm and eavhef dm*q@@mmd*gtwﬁ of

one or nore als fra 6-10 of .the Peri od
sod PR IootEBIL Pogiamo VAT Y B =T sp i St §finfe from

0.1 F]fpg Qdphigedst B @i*th@éﬂﬁﬁl‘i’ﬁie%§are%8§iuﬁf pBRESud! &Rl desitiBL, @hd each
des, one or nore alkaline-earth metal carbonates,
of tlnenﬂomnc mﬂoeoﬁdddahn trepasassivm, sediain teyegsivm, dedpotassiing fo cesium is

i R BT S50 s P 8B P Ty 5m,

rubf Y| H%ach Hf 50 BRIn1a 4B ofpbtissARe t&Eesitan,otdssiufitto rubidium,
met hods or conpositions according to the invention, a
andrpesinmdogupigiuns sdn e stzadtanh§- 1400 ude feed with an
in anl c aI t c t 3 enl ‘
act¥ otdhmen%n @1%% 121&&%’[%21& so }ﬁ‘))\{lﬁ{gse if @611%1}{5’[5&1 with one or

mo&Uﬂiﬂﬁ@lﬁEthaHé ¥r ¢opgjoanigasiadcordingtapthe mn’&omfansmdrgamc salt catalyst
and/or (b) the inorganic salt catalyst is continuousl

COMIEE & BIPHE TETHL Fecd) erTUBRRTL TG HRRISES Zrpim oXide,
caldlﬂ]ﬁﬁ%%c* OE}' g{‘le‘%ﬂl@'b Mk A8 Sniuin bR AL ABLNQR, WubdinD @mﬁa!hla iron

s or conpositions according to the
oxidle) kel aide,aind axidey eatintiusadxide antingsy oxidetor exikivpistthereof;

an emtte s inflection in a TAP te
andf Mo gRaA FEN R TR GRS AT 0B OapiE A 1ok ragms 6-10
of thEPBRSHiE Qe Mhe drBord chif C@éuﬂd@ dPshd bORotem@als Q’ﬁﬁﬁC@Iuﬂer 6-10
range between 200-500 0 250- 450 0C, or 300-400 0GC5
of the Peisdic Fablerortpyoraidre alkehimeitl catheniesgne & momr@lkalymeﬁnl

at i n rate of .10 0
yfriids bR Dl RE et B E R R hagetg
carB¥natedsddneddr rBork %ﬂ&éﬁﬁ@%&iﬂﬁm@fal Rydrbgidsd, ohO0r ﬂlﬁre alkaliereayth metal
diffraction pattern that is broader than an x-ray
hydtides.randfor orixiyeasttearerfof the inorganic salt catal yst
bel pw 100 C t [
confuispripiitsdhe btta i fe G8PEEL 1f Ribinat @i one or
moic‘e%ﬂild@ hiebhot:l}i optorhpsitions agrndiag sathe inanaby,st métbbdd ccempnses
condi tionin I n some enbodi ments, the jinvent

conigaing @esude; feed withph é"tqrgﬂﬁquhi‘f’a@%ﬁ thatgl e Gf‘ta{ big aca:ltmty of the
mollﬁa&l&os%ﬁ cg{alss%f? g@ﬁﬁétﬁr}tﬁﬂ? uﬁﬁl?a%ﬁé ﬁxlgtglg ?retsgﬁe o@‘éﬁfﬁr‘ A¥/orqB) the

or gani c cata s an emtted
inorgaﬁﬁoesaltl o@falysmsa:ohtfmwslataddﬁi toahegerudadeedet er mi ned by
TAP, and the
n some embodlments 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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" inorgamic A} éatalyst andi e QTR A 5

contacting conditions are also controlled such that a
contacting tenperature is: (a) above Ti , wherein Ti
W0 200306865 20 O0C, or 10 OC bel ow t he TAP t enpePEL/Us®040642127
the inorganic salt catalyst; (b) at or above a TAP
temperature; and/or (c) at |east the TAP tenperature
compfis¢shwatenapgamdiorsarhonchiexitigdb) a hept Svpstieniorichmnstadure range

t he j.nvent.i-0 L, SO RPr QUINHES o ' ' ABf 5 .
b DL RS 0 S0 o f IR Bk Raning
caldrigetiyn¥@iHida@ig raAdof TOYQ B8 Girtdd; (c)eADSC Yahpdritate @ra range

which: (a) is liquid or sem-liquid a}leas {.the
betwiomm 208rA98r°&s oF 25654 He (Iherafamperaiue of atdea i%(? C, an x-ray
.ccand’ t he | ngar i i S i .
st D PP 5 Bl PSRN g b s
catal @ Pelbat 100€C; whoefeh afitreohdiflohmgpenit condudtvityhat 300 °C, that is

m ni mum t enperature at which the jnqrganic | t.
lessctharplopustcopdurtinity €T g léﬁgﬁ%aﬂ@a@awﬁqﬁe FFBP@’g%IH?g-i s a

35 ShiB b SRSt Bmasnalet iy on o

more) thdt mbthadd oranenpositivheadoanlingtor the ivenider, 8 ipaganic BCatalyst

tenper ature aboye 50Q 0C. In sone enbodinments,.t
A N g?emneretaﬁepﬁaﬂg% Ao feEREg Rl TP, and he
confRfifle Ednditihs TR 1QFSorRfo116Q FRDShit @Jbﬁta’éﬁﬁ%f&ﬁﬁé@a‘cﬁ& it:@) above
I nvention, an inorganic salt catal éSt t hat when tested

T1, iwhetelreTf 336 °6% 29 8€Ct orcl 0 belaw thahAB4esperpiuetefithe inpogryic salt

icr filter f.def or under  gr.avi
crdl 5 @0l b o TP LB By YRR Nt DGR o
inofcAhRehRtiEEsOf at [east 300 OC, such that the

inorganic salt catalyst transfornms froma first form

t o ka somesmbotibnents, shfinyeriioacdsorIoYigesny combigalipiyiveh gpe or

‘. morreegtlfﬁé]hlg&ohé) ?Ii &211&{0231{’[13%1? B%?aégg 8féh9 ?ﬁ)ehﬁ&l, %h I_ir%(%ganic salt catalyst

Imorgani ¢ sa SOME e I nents,
that &t€in Whie (d)agli@kid or peroiviigiad at least eotibiTHeR feompevdturh oftte
or nore of the pethods ar %?Q%f%ttg%? Ssgﬁgfla }{]%{s&ﬂgltg?n-thecrude
' lnfre SPhdrein3hT K Pliemp@htudd isMRS hifdmAin
feegrggﬁg{t%ﬁhlgifrt‘ﬁi (Chpert S’E‘ﬁiﬁéﬁlnds of I1thium calculated
tengperatire atvehigh ttheoihotganici satcatglypt exthibitssn emitierigagrinfection; (b) is a

.of hal i de, . cal cul af ed t he wei ght of hal ogen;
i e b ST B e L BRAS ALY o s
oC: SRR CENRP tHa SRINL Df tHe 1ol iRRRhit Gl tsa8 @ IS O vintiRSatuterhbove 500 °C.
conbination with one or nore of the nethods or

c onfrossintsl esmbodipendss, dhaimvertian s prowides. o corphigaties with one or
o S o Bl S A B S S ot

that WHEeken irtdhe Fop 6VpARSes ihat arpasdhtdugh aidon noinmndilter, self-
nore of the nethods or conpositions acco

) E\g]% ng to the
deforpewdes araviyy endigeutsies apeassyrn af at least 0/99< Mya When hestasiys a
r o ;
i, £, 8500 G A ol o iRt Al o
forfh t8Q0Rdora. fofm gindnke secaond (e ikapdlgobretiroihg tetiedurst form upon
per %r am of crude product; °§E1)s has fromO grans to
coq)ingm! ghenereanic Ga oA ysd8 29rkms, or 0.0001-0.01 grans

of ﬁPé%tﬁneO&ﬁb&m%tQ,fth& FHER:H B A Glovides in BB LRGN Rith dSe or

conten
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
wWa bas/oeeel grans of total inorganic salt catal BSI/URMN4/042127

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

(e) has at least 0.1 grams, from 0.00001-0.99 grans,
halide; ontc@latd-ag tig gclgh@ffhatﬂgﬁm dlr g0t anast B0 Ve asaypxide

ude product; (f) conprises VG and the VGO has at

Compglg’sf{s 0.3 grans of aronmatics per gramof VGO, (g) has

0. 9R dorfE 3B odimehtsQthe Gnvienflol algo proidys, thi cobdbihation ;withone or

an atomc HC of at nost 1.4; (i) has an atom I—|/Colfl
morgof theanstheds greompesiens aseordingde theiwyentiqn 81?&9tagpr0duct that has
at 1eqR él%Hs ofrh{}% %dqﬁ?]gér 51 Bk fih1 ﬁ?f)d&'ﬁ | east 10%

grea han & rono |c ring -aromati c content of

t hén esrde emﬂae&ﬂien(sk )hehmzenmm aby cpkcmdes; ingcoarhomeitonowith dreetor

ri se xyl enes, ethyl benzene o unds of
mor@pﬁ%e%ﬁé F COPRBLONSEF OGP dhe EVERPT A S prodet that: (2
has Eﬂ'ﬁgs‘c% (5’039%}91{@ a‘?tno@@@é? Bms| 5&%& OQﬁ Qa&é A '0¥B0. 05 grams,
tol uene 9 grans of neta-xylene, fromO
mosD0.061 grams fiwin @ﬂt)@ﬁi}l)@l gnms angoH ¥-6 H5@rams) .os Ogﬁloﬁinﬁ jSfgrams

ar a- x Iene gas 0.0001
of e 5T gt Al Piarudet) SR s da 0P et Uffor-0.03
grath)®r @'0@@?10 1) aﬁits ok @(ﬁ&tpeg ??an%ﬁéf‘éd@ rodi &R heSarPlefins content
gram of di ese has at | east 0.001 grans, from

of aplsastd 0% gisa@r Thag ﬂ@ﬂeﬁmﬁrconte@hoﬁh@ omidg feedgfdirhas gfeater than 0

kero ) [i ker en
gramy tﬂ ﬂ’@“@ Og} % ft Hfoé C %lgﬁgaﬁ%s&‘ggréﬁ' ar omgl?1 3@ 8duct,
as d@féfmﬁfedlﬂi‘y@ﬁask BhIGAES €s) hasal/1edst 8. 1f dre@z,i fign PWM0001-8t99grams, from
enperature of at nost - 30 0C, at npst_-40_0C, or at

0. 041ﬁ§tgrara@ from 0.69)8 erams of VG ger gawpt cpdgrioBictAD) qogguises
v a%ﬁ%] Vﬁ}gﬂ%s{‘a% FP&%{@% g]%ﬂsgcg%@ﬁé%%ﬁg %HH{OJ;‘%‘%G@ g%ﬂﬁ 0.001
graxﬁé offisin M1-02grgma et dfilldenthe aneatpanc gr@wt aﬁfmmiplht I(uahamn
unber of a st 70, st 80, or at .l east

atorgs, LRl | 1% b &t Hahesirts, Bt B adhroecti g otnatic
cont t ghd lf{%ﬁ | @A%&edte?%e@ﬂh@frfdﬁ'écy‘cﬁc PRLBmBRS @hntdnf 8f 1h8 crude

e napht at nost 1.4; and/or (s) has a vol une
feed et hassncatocyelasmngw%lgmwhércome Khlén@ﬁo pihpitbentene e

crud nbod nent ion, aks
cong Rl RS T O SEPORe Cap o e s o Hams of
bend&leN M ©05-008NR&hE bOdFeAE TR 01390. pgrdrﬁ@oﬂ IﬁM@-ﬁ{tylth,, frém 0.5-

met hod that conprises contacting a crude feed with . a
0. li:anaawyétoriﬂac-wy&ﬂnm andifoama 0-200-6 atroes efnara-guieps: (e dagat least

ude product yr [

0.0@d;l u%%mg orfrom 0.01 0.0 hSt %&%F §gg@ a(‘tn? gomfnﬁges gge'% e Wiikel has at
leasdi0f3f @b@Bof ﬁfoﬁ[ﬂtibhpercglmtﬂ of tiresl; (o) hhostteat bI06H grm frahl above 0

for trans ortln éb) conbi ni ng trBe crude product with
to 07 gieseot hom G Q01 SEameo  deraseats SPIGOrT ek PR dbe

f

rd S50 60D 2 4 8, S0 Lo TR o of e
andforacfidepingtpong at h&m;femieremf atimobt -Bﬁ1°6 :nirmos(b F4hY?, er at most -50

distillate fractions, rooduci n nsportati.on
o ataset Biavt O Sarame ghal et Bicetims BF pdre BS S bifes naphita

andQH% BhihLhas gﬂﬁ{bs{ 6‘@1 ﬁhﬁsl ¥Shodt9.0% dri8rlat &Bstr(?‘@@ grams of

ecat yst atlngthetran3|t|on met al
bengend ped @raabfhamsitha, en pgemsmmbesof hisledst dMh atheast $Gos bt leash 90,

I [ I
rtlsao paral”tr nsda%d %g;n?al%arafﬁns 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@ 0vp6i6td ons according to the invention, a credBUS2004/042127
product that has, per gram of crude product: (a) at
| east 0.001 grams of VGO, and the VGO has at least 0.3
g r dnsorné embﬂdiﬁientsstlpenvegtlammbb pk@@les( M)Coatblﬂlaé@!;tmﬂl Q@lor

ra of djesel, and the di eS8 has at
morspf g@m}(@ or ﬁ@mpa§1 s %cc«&aid P the( 161)veré{on|, a %e{tho&%&%lco%;pnses
conﬁ{: 2 QLA ARAHE 2 @fslyithe farapihioRa prdtet thgt @mprRet a Grude

of benzene per gram of naphtha, an octane nunber
prmhfct afurthee asmpﬂslnge(ﬁm@nbmm theerafle produgiivitha gaids gt isthe same

or el pd Bl Pigbr AP RRRIREL: PR RBERE) combining

the &u@@ﬂroﬁﬁé’t%ﬂpﬁ cRudBkhe: i tBe edmeondiffornt foinhthe clude éeed to form a
ilTng range distribution of at npst 204 g%400

blenghraitelHe for trepment apilitiRg; o) Tigsiaqnating He rgfuchy (9 ifrﬁgtlonatmg

the ﬁ de gr %{ﬂ:’[?l%toa n)é:%lt’ E:l%gea %1 1119[6 ‘f‘ﬁbﬁ&k L Orglcltwln%{r&r@pﬁrtatlon fuel

frorﬂaﬁlfeasl oh®of 1k d&?s‘tﬂlmSﬁachoﬁs aﬁd/))r @b Wheaﬂ’le @)t igr aasitohn
ker osene, and the kerosene has:

t.least 0.5 grans
etk OHRE Blal b tregh BT SRS B8 BT S5 C AR & TP D Pisgs from

e of at nobst -30 0C from

the 88%860&%%@1 rans a?é %tom c hydrogen per gr aﬁngZ)f
c 0 rfpasme |embpd1¢rlre)1tm the-iowendion kb Ipeovidess vrennbvnatipasesh enroor
t |ch when. co ve at.nost 0, 15

morggo gl}eép?thg Spcgrcogrpgﬁﬁuafls ?%8fd§%ft9qﬂ%HWﬁ%°% 888@%%%%‘?”%‘% has,
per %Ya% SEALBOProlASER) aNa BN Rimd b)) VOO asOARENGOIHaE at least 0.3 -

ydr ocar bon gases’and naghtha whi ch, when conbi ned

grame nﬁanowtl1:$1@qm graan pf NSQur(h) st lonst 8001 e afidlieselang e 'diesel has

ff
ot 6310, Bt LR RE ST R, el AR DO R Jrienth, and
the ﬁﬁpk@lﬁa MBwhg At 14108'[(0 3. gl dﬂbéﬁmapblogﬁmvmfhiaplahe ambemne number
unber of up conpr.ising;. ol efins and g fflns

of amlqap; TOapnsHer mwgr@ﬁéns(ﬁndzl Q@f ing ath-s Yeight ra ‘glem %?fﬁns
to tﬁéellh,ggra%dls at 131%%1 . p,:@g%tﬁr& agféagloe(fdlr@aﬁlg’ of Q ﬁuxture of

ns is at nost 0.3; olefins
congvtieatiat haves baitihg eangadisoibubiombat roést 206 CQX‘}OQ/\H@; andrthe
a weight ratio t he Ieflnstothe r
mitare Fev Gt 905t 0. D @B of lains pergtar it s i (i Fel atio of
£3) the WO& @Mbrﬁofwnﬁmlvatmcata{ t he; (f) at
ato%g%@@%é%g@%ngﬁgégg patr gffl fr)lsll s at nost 0.3 (k)oS has @)=
leads Ot0d igearas efireresehe,aind she kezesene bash@blegt Arpsgralns pﬁ aepmghics per

APl .graving jn.a r e from15 to 3
erapet st oBon TR mkeoR) A lpeRi Bl bR led 4 gy fom
0.069MRAs A BNatofid hyRlr®@enafel kfsen 605Ungivkitidh; (i) @on-condensable
hydr ocar bons having a boiling range distribution of at
hymb@(gasmndmaahﬂlan@@ch,rwomblr@dglsavgraaﬁa@st Q.3 grams of

ole dre?%ga%rqg cg{ntf'a n%d%% éoﬂgensgrﬁgﬁ ?&r?&?%ﬁse?ﬁlcpﬁapﬁ{ha )]

ave per gram 0

nodysHdegabRaydrdtariongasesad hap}ghat avigieh, eiheh K:b]lnbined;bom{prmt iso-
nost 204 0C, from 0.001-0 gfrarrs of ol ef

parpffiors sedperaiing wih & visaght lr?fﬂ? ¢ éh@@omagqfﬁp%@ttﬁ%ﬁ-p&eaf@qs in the
cofiRatd %ﬁfh%%n%i i}]%}l 68%5@1@5@@ hg¢r8§dr9&1 %ﬁﬁgoif aﬁ?rll&lt el p?the

dve at eas erm ns pér’ gram
hyd¥bca@b@isivith a é:ﬂborhmdﬁbﬁaif npms 3 whinprisingailéfinsgund pagpdfins with

di stribpution of at _npst 204 0OC t hat npr i | ef i
carhomI RO PR () k3 ALl W1 ARt G OF TGPHIRER G B plefins
to th€ combined C; and Cs paraffins is at most 0.3; olefins and paraffins with a carbon

number of 2 (Cy), 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
wa@2msiobieny)y range di stribution between 20 0C aneCR082004042127
In sone enbodi nents, the invention also provides, in
conbi nation wth one or nore of the nmethods or
0.2; cadfposiefinpasd pareind Wity & @ridrenioves of B §63), wheteigeweight ratio of

the @r og ﬁ*t%? tgg\ g:ﬁhas ‘?*?le gtariﬁ%&lnf (%Llia& uta%il%tngméﬁtteﬁt of gt east,0.005
grmhﬁﬁthaQﬂ@A@fl gltdngdihabhgd RS th SORDI RS Scy(m) liashit thost.00001
or ¢esium or mXxtures thereof; and/or at | east

graonef tofal NW&//Eapel gramef Fgmph?éﬁo% dnam‘ payaKing Cg’lﬂtﬁﬁ%‘?ftth% n
hyd¥%ﬁ%ﬁg? ﬁaet ] an%ﬂtlﬁlg ran td trﬂ%‘f oq%t 91'391/ 4 Jﬁaﬁl a%héeefroﬂl"@) 7-

ea ures froms eclfi

0.9randi (B R &roeérbbﬁbewiﬂmwaning ma@wmabmmmm thost 204 °C that
features Trom ot her enbodi nents of t he [}1 tion. . For

haveypgrgrag of elafing slrgaghons haviaes Sailmgren SRR ab @t 204
°C, ff \ffmu %1{'?]68 2 n%rb%gmfs 0P eﬁﬂé’ @?bg&ﬁ& bheitR 1o dE R & dlétﬁbl)lltlon of

er e ucts are obtal nab
at n@3y20f °Q et &ﬁhﬁtﬁnﬂ:&alﬁhﬂ andsthe nkfidebavd ddchsh@ 0@l gramisrof terminal

Olefi R grasp BLOIFIES: SARIFBHIES Hab r RS ap G Hi DREERE &t most
20409ESHR Bk rpgg gfef L6 RV DGR m%%%élglefatl@fof td¥iil BRERS to

i nventl econe apparent to those skilled in the
inteadd oleifink of hmeledme Adf and/of (r): fn@nﬂmqlomﬁ IggaI@ISana)1¢fétt$ per gram of

bR 1 RO DR A o or e o FE AT ™

enbedbAR rgm‘ti?fdnﬁerﬁ@ MhiabéMDn Yol REViHe, it Cthbiaiticigwitiene or
crude feed with a hydr ogen source in the presence_of
moxsr thyr mathods Qla(t(umllgwﬂ@nﬁ acqerdiag eethe freveptipmy|a crude product that has

r 1G, 2. 1s a s
o GEENEL Sy BaoP P8 TR e P e ALt ot on
of tBe HIkEN a@edls BPotBsium) nibidiups 656530 en, @k nﬂﬂ‘&lre;srthesraoié and/or (b)at . -
catal ysts to produce the total product. FIG

leagt one Akt catolysirudhgsamPEREs HFansitiafaFab G B sulfide

on with a contacting system FIG 4 is a
and%%r’ﬁtg&t&tqittéc of an enbodi nent of a bl ending zone in

conbi fosthércembvddimessts, deattizs fiomgspsyidicemboBin@ntGof the vention may

be GAPRIERE Tl TSP SES P TEE ETERRAS oL O Ve Eorcxfgple
feaﬁ?&% ﬁel:: ShbBMnRAPAH) BEBSmBiedWithi fRAteres GdhPgly dTdhe other

systens. 7 1s a schematic of an enbodi nent of an
embco:chmenbsonduct ivity measurenent

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 e@snershddi nents of contacting the crude feedP@i/ub20bfies2127
transition netal sulfide catalyst. FIG 9 is a
tabul ation of conpositions of the crude feed and .
compBs2 tsiaowhemdtinafirmothte pmbodimehiefraoatastng Sy feragntacting

fr enbodi ts of contagting t '
e EIFESTRE Skeed o R PBARGANSEHLOP RGN0 B
thetfo@a%hﬂh'bt‘?n of properties and conpositions of crude
products obtained from enbodi nents of . contacting, the

cr Fd6. 3 secbohematic ¢lean qrabpsimens of pseparatiqn zongdn eofbingtiqn with a

FItG 1:SLt i s a graphical representation of log 10 plots
conBEtRE S & rent's of emitted gases of an inorganic salt

catraGysts ¥/ehsmsti¢ ehgesabidimentas adédngling zvad ibyormBiRation with a
FIG 12 is a graphic representation of |og plots of
contaplang s¥€8t ance of inorganic salt catal ysts and an

| ngrgant C, SAliy i@{)ﬂr{ Yfbd RmbNGrR8SphER R RS a PRt AIRE WHitem,
carbonate Versus enperature. FIG 13 is a graphic

and aeidéRisRtoati on of | og plots of the resistance of a
Na2CO3/ K. 2C03/ Rp2 cat al.yst rel alLive to resistance
of TFe6 bt sebemay chrponbc ko o ibi b BB SifR ®
'S @|a9y ?@Qéég@ﬁa{'@gi‘ ﬁ?%ﬂf)@&iin@ﬂt Sfan\6ii8 BéndRRti SR ine@furement
coKe, "liqui yérocar ons, and gas versus vari ous

systegndr ogen sour ces produced from enbodi nents of

ggtn é{%;gltlsn g ‘@#}%%tié}ég gro%eelgﬂ%%l\é%‘%hg g%urgllg% ef%)e@%én%ﬁ?é&%rﬁ% (%)ffcrude

prodRt9BtaiR&! HFERIAURDINRERY BT SitAAg MHerddede fobd ofthdhe transition metal
products produced from enbodi nents of contacting the

. sulfodeuminlysted with the inorganic salt catalyst.FIG 16 is

a tabulati . CO : r C i D OT-
of 'Tba\%? ?aﬁapailﬁ% Og?‘%gg&?@"é‘g O\% h&‘lgc}}egiiegam c sa ({gﬁ%@ of non
con@@isabl Sly8roc@boms ebtainad fromoemisidimens ofamitictieg thihirhée fehe with

invention is susceptible to various nodifications and
the slansifirmeipbsyldegatalydfeci fi ¢ embodi ments thereof are

sh 1Y i Y i by HhdMR8S oPBdd¥bldducts obtained
he%ﬁqgé deggltaltlgfégf'?xlr?‘ﬁgfgt%%%:?}fc Th@mdr avv_io_ngs g\n/gy r1110t be
frofa@nshodingentd 6f hticting the andtefest vl thetfsansition nigtaliiubigls catalyst.

d_det ai.l ed descri pti th t . 1nt t
1 G thas & mvehen s piones LOPE Raph P FORTot e
gas?r%{)jfl @n&%ﬁni@ QA EALY st $eRisidthSRhtuR) ad Getérhifaliey TAP|

cations, equivalents, and alternatives falling,
wi t RiGh 12hea gpiphictrepresensatiopef dae plats of thesesistansplingrgapic salt

cat %%F}QIGI?L D DErS%;chsgt ro?Yﬁ Ove:en‘ég;fge }eIQME[r\l@ @?Fﬁg@gﬁ dibonate versus

hs“are d erein in
tentfRffurdet ai | . Terns

FIG. 13 is a graphic representation of log plots of the resistance of a
Na,CO3/K,CO3/Rb,CO; 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 Colum 1 of the
w@200506i665 Tabl e, one or nore conpounds of one PCT/IB2004/042127

metals fromColum 1 of the Periodic Table, or

m xtures thereof. "Al kaline-earth nmetal (s)" refer to |

on&1Gr 1arisradabrdatignoficompomeitspipdpcesfirem embedingaiscof contacting

Tabl one .or I S e 0Ol al s
the GHl: e P o S L SRR Sl GC P o TR
t hayeief the iAMtion Bfsas@ptible 3 oaficusimaificatiohs afldGative forms,
refers to American Standard Teséi r;tgrﬁgn
X

speciisqerabediments thesefiarg hoxgNaVEeh & l%é %tdfa?@géf?&@%
. . | ! .
herekgl:ﬁ)ﬁ%g?ﬁegi dm%ggg pﬁ'lg d}mﬁgi%g? 160be {oScAs. ﬂ%h@ﬁl@ﬂg%d%tood

1 tomc ogen percentage an
that #ieadrhwings mbd detpedcdnt@gmndheretoude nbeiettndedt todenip thedoeention to

the EighTNORE CH Lo B30T s s, e SR 0 TR
moc%fé@la\'\fh'ok%teﬂgiggtﬁné MG altBRIati9ELH G Withif $hekPhiPr At RESHVE the

D6822. "Bitunmen" refers to one type of
presentideerpiooduced and/or retorted froma hydrocarbon

f | ' nge.. di ' ,gns for the crude
M&M@ﬁéﬁu UEqwl\? erm ned by ASTM

oL

Metcdiodsn HRRQiITmeMS bEER iRdABEbNE &€ deRRbE@Redin iEadredbtaflf Terms
hydr ocar bon conponents, for exanple, paraffins,

used bayeiparafi¢fined as ddlsfisns, napht henes and aromatics in

Contuht BB GhatELE i i AR P o b Periodic bt

* one Y nlote Mahpaithds 686:200r rhisrengdtals GlonaCohmin Lef tha Pkeesdis able, or

_is as determ ned by ASTM Met hod D5186. " Brnst ed- Lowy
mixggpythereef.ers to a nolecular entity with the ability to

do n%l?aelg’x_e%ga\?[\}l%ggggu 0416 ond'BL BEH ﬁFtaﬁ drb Y¥olumn 2 of the

"Brns refers to a nolecular entity that
PeriodicCRibdd) bae of mamomptpongdgpeiainens nfare metatofrmrCalwihne Gudfdhe
entity. Exanples of Brnsted-Lowy bases include
Periggigr bl ot es th§geds (H20), carboxylate (RO ),

hal« Qe f BEfers tSGtonTe méss ulik sul fate (HSO4 ), and sulfate
(SO 2 ). "Carbon nunber" refers to the total nunber

of ‘PN referste AmerigamBtasdadd estigpiul Metstialss t o sol i ds

Cnddr PrRess cgnan e R % HeaEbf R Bt O g BHattenes
confift BrRideRenbkd RS TMMGEEd D2bE7.Wei ght of coke is the

total weight of solid mnus the total weight of i npéjt

catAlopge §ydrogen percentage and atomic carbon percentage of crude feed, crude
product, naphtha, 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,
wW@er00s/0eretie product) expressed as wei ght fractPORUS2004/042127
wei ght percent age based on the total weight of the
substrate. "Wppni refers to parts per mllion
wei“BnenstedBl.awrl dcid et Brstotaanplpalacentito néthihe szﬂatht@ idonaig a
ange stribu et ween 260 0C and 343 0C (500-650
pmtﬁrp‘-)tcg %EF W%é Btpesel content is as determ ned by
AS Fiirdfatdiotoviar ddde” refrStd d naleelilar exdtity shat & daydsle ofndvepiing
With a boiling range distribution_between 204 0C and
proteusirom jnather wolscolay entity o Exaplopal Brgnstedtloyyry baggsiiagiude

o TSRO ROR, L Bt

(HSd)4T)‘ endnilfasd (&m?mnl ng calorimetry. "Freeze point" and
free2|ngp fer to the te gture at. whi

For R TBUBTOEE PGS 1) AL HIREH S BECBREbTETin ATy
f‘é‘\j(%%é’b fé@«?‘p% §bthdb §01ﬁ§1nﬂ%t &E%nﬁ@&u?!ol%ﬁ%t%% -vaporized under

ers to gas chromatography in conbination
proaaist Eonditsms s ffhe bontmttott’ yoke idas defoasmed by fmass balancenildk sveight of

as descr,i be Pe rson ur ri,can

COk?:hSetﬁ? folgl "§6§|‘ é’%é 9011 d%%m%ag %@‘f@? np%tal?’é? ers to a
veighhidnet defrdfo tﬁ& Wélg'ht by sl E&ﬁﬁéhe‘h@maé fBk®at Blob @ihmﬂ‘ﬂé @ crude
is as determ ned fromthe val ues neasured for we

feedy ertctehpragectﬁfr agradeogreAucthekpressethas W@lgbbﬁtftcélgé Obtweélt pergentage
oo By AT A R B B R B by e

St r'gybdérerers ﬂ) gFcartnb ith Heligiahgedisaibution beﬂv\&eﬂ360 °C -
det er m ned_by TM Met hods E385 for, oxygen, D5762 fq

andB PEdER0-63k dF)I34 HdH1MPa.sRieselconteny igras Jetgraingd by: ASTM

-Me{tﬁ&?ﬁ%éﬁo hydr ogen, and/or a conpound and/or conpounds

i'n"the presence of a crude feed and the catal yst
r ed@istilatgdrreferdie Hydcbcadbens wwitharteiloigmwange metmu’umml betimaen 204

o SRSy BRSPS ot s

Mefh$d %87 b%lll%fécrﬁayaﬁlcﬁﬁte RaRSencinddMRel. Pr Opane, but ane,
pent ane, naphtha),” water, or m xtures thereof. A nmass

bal ?Dr&{é” neﬁersmrﬁﬁcmdaltsoalass&@éommetrhet amount of

hydr. gen vi ded. to. one. of oun

o udeeR B Dk fing PEuk veFRuF ar PR T AN frppgpion of
cryétﬁllﬁ@ﬁlﬁﬂeﬁg o@urﬁm"@ﬁcﬁild CAlfrRRin@Hdirdls & tefimindd®y ASTM

refers to the Institute of Petrol eum now the Energy

D23&stitute of London, United Kingdom "Iso-paraff ns"

r ef. i Te eabll'e%rg? %S%Hgﬁﬁgég% C@{ﬁh%gnﬁyg%lgﬁ% IQ‘EE?SS spectrometry

" Keros bons "W
di stHrd bhded RefoBttvaRIONS @s4descr1bed by Pearson in Journal of Amei zcan

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@eiod/vérwed ers to a conmpound or a nmaterial w t hP€TES2004/042127

ability to accept one or nore el ectrons from anot her

conpound. "Lewi s base" refers to a conpound and/or
morgebmpowddsii the crinde fabd.| Athydrogenismueemen érchidenpiitds not limited to,

t
YO MO B n SRR 000 o o il BhE ropane,
butaan C}F@n@ante %a%htha}-'v@dﬂéldof\ﬁm&&téﬁ’chef&f eASnis balame‘ris@snduomﬂ to

i ncl udes one or nore conpounds t hat are l.iquid Ca
assea amanawn@wpéhadrgg@ aﬁaldsqi Esengr @8 Tpors coppopndsgn t W e feed.

? ﬁ; rllqng%{ %éaé{’ gfee {63 do p%ﬁnd 1s)comg>roséfﬂ GUTRES] édu‘ag and an

conbln 'on o nor e conpounds
anidnhat are I|qU| d at STP with one or rmre corrpounds t hat

are solid at STP. "M cro-Carbon RS| elﬁi‘é

r ef & stefss & Gadnttitety o PetealsEBmeLe r%y e Lopdap.

. on and pyrolysis of a substance. MCR content
Um‘u%\sé%g@é‘g&e'#"erm ned by ASTM Met hod D4530. "Napht ha"

r ef‘@gospdraffingtiredeco beamchahimiesisrated thydechidohs.ng r ange
distribution_ between 38 0C and ,204 0C (1Q0- O 0 at
0. TraimEe RAH D E e Y0 HOH s SRR A By ORBHen 204
°C Mib@%%@%oo P‘% AN TR VST Refostit dYnedeels as\RRaginemby ASTM
a

i ron, onbi nations thereof. "N /V/Fe content"”
MeiheﬂMWo Ni / VI Fe content in a substrate. N /V/ Fe

cor1 ent. i s,.as_.determ ned hy AST p§§

" 254 wETHA 2 CUBPRIFF &L gaéﬁd%er ?‘}bto acErrgé]t ghe or
mo&fel&Eﬂé%frBﬁl%otheN@aaﬁdudidc refers to Lewis base and/or

Br nst ed- Lowry base properties."Non-condensab|

ga.SII
r ef ‘Gresvis based refoinda e sompeynsrang/ oxmaterial vath the ﬁlﬁg‘%‘ﬁtd@nate one
t hat . a ses rd tenperature and pr essure,
or 1{1%@ e&&{r @fowacgrhgm

reinafter referred to as "STP").

n-RagafH dj'd’iﬁcarb(ﬁ‘fse FefeOtongdroehrbosd haiightarbdranumbers in a range
saturate hydrocarbons. "Cctane nunber” refers to a
fromd| e @ at ed nunmerical representation of the antiknock

) e?@ﬁéﬁld?ﬁl}g{ﬁf& ?re%?cg{ 3 @osﬁ%ﬁiﬁ&lﬁ&s%n@ LAR2E €bm ounds that

Nnce oct ane nunber of napht
are Ihﬁuﬁlsat dﬁnmrdnmpbrwmo@ﬂmrmuﬂacﬁas 195, 781001 MPrelidreisa qré¢férred to
gconpounds wi.t h non- glromatl c,.car bon carbon dou m%etgdsthat

as ‘iﬁ?r? [ or pypERogHion thaf mplndesa poraRinatigh OLAE o JroTy £
aretlfeluldcdt %TPtv(/ﬁﬁ‘&ne shHetBpotitis@hdtaks sdiidansired, and

I'i'near. "Periodic Table" refers to the Periodic Table |
as Yeco-UadbnResidve” (MERAKtlaHt 2 quantity of carbon residue remaining
after evaporation and pyrolysis 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 propetties.
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Uni on of Pure and Applied Chem stry (IUPAC), Novenber
2003. "Pol yaromatic conpounds” refer to conmpounds that

W0 p@bMeses wo or nore aromatic rings. Exanpl es BET/US2004/042127
pol yaromati c conmpounds include, but are not |limted
to, indene, naphthalene ant hracene, phenant hrene,
be filobftongsmeatie gasidefdiste semphRe)ihéor aTREGIG 98 compprgnis that

0 CQ ts th have a boibig
ore 454 DD pOBr TR oo ek PRSI, Bt Bfired o
as “@FPNl Met hod D5307. "Sem liquid" refers to a phase of a
subst ance that has properties of a |iqui d phase and a
sol“nPapHEse’ refer ieorsbraiebib champrasd BYIeeAPPiyui d
i nQrganic I b lys
onaCHepk Bptfes SRR aRul e sfiferRablef b RRtH P pdantiknock
ropéetikgivf aghotboRkh@asiaged to%‘t‘ﬁldafcbrfe&rmcbcfueit aénctdq:ldatcdl betane

feet of s per barrel of c e f Super base"
numbef et@ph‘glaas tasateéfrrmamedt%ts“é%(ﬁ“aﬁwﬁg?@égt e hydrocar bons

SUG P Bt ch®8ich®dn double bond

conjcai)l %?ngng‘%@{{?,&ﬁﬁlpr esﬁls]%ﬁ g&galtég?‘al caC| d nurr‘{)l proe DOnES.
Typexef @lsﬁmlinaladﬂiblut argmatimitedy, )slsofraﬂ@drmmal,gntgma( "hyenched, and
. of sanple. TAN is as determ ned by ASTM Met hod D664
linearrap" refers to t enpor al - anal ysi s- of - products. " TMS"

r ef‘%ﬁo&@ ThhRn Eéféﬂs@ tHEqie%lodﬁuﬂ'dsbléi% Feé«i’ﬁ@f by efedhteriadional

conmponents w t ng range distribution between
Uni8d 8f P@eand A@@BecDCh@ﬁEﬁyiﬂﬂbA@}?)T\T%m@ellM3NPa VGO

conte S .as deter ASTM h :
contaRresRafrieEragpty Rt Broomo pd el elEptto of Boly Womati
rlngts h@tainbles BFpM%ﬂéﬁmﬁ@ E&hﬁ@tﬂld@ @ficl@depbapes hyt lﬁﬁltéchte 1ndene

osition tested is outside of the limts &@
naph@@ nmﬂm@enﬁ,tﬂleﬂfeéme%tbﬁ@@tw e, dchbsEp e’t“’o

L teﬁt‘g,e& (&ﬁvgu s B Qfifdntns Itﬁat%?ﬁéja Qoinﬁ%t%gs ti%t&&ftom%ve 538 .

IZG re consi dered

- .°C @900 YR ﬁmll(ll(MPéﬂ%sﬂet‘eﬁhﬂledégi AR MghokDh®E may be

sed. Crudes nmay be produced and/ etorted fr |
g RIS 191 RPBGS PBF SRRSO (B RSP Bepigyphase

andgslﬂ)gﬁ?h%eeofgﬁ@ abhoe. E%Jahgr esstﬁ'%mﬁ hidinoRadicahlt lcht@is@ include

may i nc de cr Stab I zation may
a sliurg landfer a phitse ittt hast a tansistandy ph for exampld, taffy, dough, or toothpaste.

nong gnsabl e r alts colmbi nAaL L ons

{heraais Rt B RLEER Beret Rl £ IR Brlide

Su C*&%Eﬂﬁté”' réfekd 187 R AlfthARaR d6ptotonbte hgEraea®sheeic as
e production and/or _retorting site. Stabilized

parmﬁﬁnnslesd Dlpﬁnsamdeyrdaatl@l eroditiswen distilled and/ or

pr m@n %[fF% It?)P’ ttl%lloalﬁ‘b o%uéﬁ?e? e;‘ r%%tegg‘gg}l %’-ﬂgg 4‘ %ﬁgt Pof KOH per

grafAPge di‘"s&lhf)lebthwPsSas(cfeﬁbTmﬁiedrmlﬁeSTMa‘ﬂbﬂhhaD664
distillates, VGO and/or lubricating oils).

Di stTAPArafern ta igepoerd-analpsis-of-Srdets) i mited to,

3:: st er Ifgrs% %I'%J%Jlﬂa(ﬁ'{ Ilng&l g@hﬁ'@ds and/or vacuum

“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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Undistilled and/or unfractionated stabilized crudes
may include conponents that have a carbon nunber above
wa2ion/06peentities of at | east 0.5 granms of conpPCEOSN04/042127
per gram of crude. Exanples of stabilized crudes
i ncl ude whol e crudes, topped crudes, desalted crudes,
standrdikd taitingpistds thatiers consideredrbiwsalpeiie thefgteagsced testing
"Topped" refers to a .crude that has been treated such
nmﬂ?ﬁg@%ﬁﬂ*?@ggt sone of the components that have a
_?_0 Id'rh&iafﬂ@ [L):! pr’@&ié&w aﬁg/oﬂﬁéﬁ@ted@rdrﬁ hytifeaaroe comtaimirenformations
ypical ly, topped crudes have a content of_at. t.0.1
and hearisbilined s 3000 BRIl SOUA, SR -RYLh Soplighidn Testes may
incléci"ecc%u N S mg§ BIORE, Sl Ss ARRRSEIGH UeRovaPTRon-
abr'ti zed  crudes have properties that allow the
conddnddbilé gm@,f\ﬁettetd gsltst or doenttimeaionp treted, fram densreds fooloah a
treatnment faciljities by transportation carrier for ..
sl SPpRFPNUE TN TGIe ot logis O g pahuction
andgﬁﬁgmgﬂgsg& nmore unsuitable properties that render
them di Sadvant aged. D sadvantaged crudes nay be
u ne&mﬁmealhimdds?ylﬁceﬂ}ydrwp oot beeh distilad ppdipr fragtighally distilled in a
treatment facility,. thus inparting a |l.aw.eGonom C . . .. .
trealpagn BT Y ¢ Braduse SR raeP B0 et BE SRR AN iggributions
(for&%(m R, Sapbihd DRtiles, 8560 VAId or IikHcatiRE bikgle DiktilRtion includes, but
. | sadvantaged crude that is deemed too costly to
is ngirloditeseto, atremplpoictdistdlatipwmethoda and/py st digiligtion methods.
[ vant aged crude VA e r L
Undiyg e Rk oo sy AT Gt i CopBbper Tthve o
cartfdnZuRyes abdke 4ABlqughiaibstof adlbast0. @ ains b cordporntsqieagram of
Ni / VI Fe content of at |east 0.00005 granms or at | east
crudp. Ghompdesaafstabilied vrudes peudg W%?mé%@@e‘gfm % é?séfted
eter t : 3 ©0
A e L R b
has ®kerl ﬁ}aﬁéd fichthyy makastabme of thduwempenergs tat biveerhaileng ppint below
an asphal tenes content aof at |east Q.04 grans, o
35 afsﬁ‘hoar oM st By atarpry codiiche SaRBIE et gost 0
Inddt 095 Pht NERORE! oS0 3BF fch CobPBner pd f th
gﬁcg%%%%a%?ongﬁgﬁgpeof. I n sgﬁeenbodfnengg,ne parjgram of the
toppidsaddeant aged crude may incl ude, per gram of

di sadvant aged d t | t..0. 2 1 '
0SS, £ LA B A o
trarlsB SIS cofVerffonAl@Raiméht Sacliial®y GfansRsiadue cartidrsqéurteabmple,

_ enmbodi ments, di sadvantaged crude has 0.2-0.99 grans,
piplirgs OrgkerarsbipshrOdercrgdes hyve aae of mpreynguidableprogeitiss that

| sadvant aged crude Lt ai [
renfr36H) A A EtRedn e Ry Bl AR RO IR Prabic fo 2,
trar§PYrtdt R atid WddVer aaedateet fadlitg) thheaspartn®8 bovgeampmiavalue to
| east 0.005 grans, at |least 0.01 or at |

the @gsagvagqtmé cryges dde speneFte Velue §Ey h%&?éf fhal ey O gt fcludes
) ; ) .
o AT IS0 0002 L oy v
di spaypanicagedisatvadapeditruiesanty Holids, it aresnot dimited agta) TAN of

ot 1t A 35O IBRYoHG OF st Bk Bl PHARBIST R0 0 b ! Ni/V e
corg&g 8@ 891@53‘[ %:Ob@?S gfa?rrs at 1e8@ 90001 QA 96 ANBY /Rl pek gf’aﬁ{ of crude; €)

: ramns, east 0.01 grans of hydrocarbons
a tothltHeteaodiomk cogemtarfgeleast 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

Jeast 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@sn6B6D1 grans of hydrocarbons with a boil i POI/DS29g€042127
di stribution between 400 OC and 700 OC at 0.101 Mra,
or conbinations thereof. In sone enbodi nents,
embmﬂlmnlt\%adlsaigantagﬂfiMQ@e may ingluts, percarard of disadvagiagas grude, at least

di sad ed, cr eas t
0.2 gharg 8 r§§1 aggalast%ff gxggjsstof & ueg?tgge%st g;ﬁ%&%}r gf: gelsgﬁg or at least
0.9 gg&ﬁlboﬁegaué | BieF a0 idshénts) L&Sa@ﬂar@igeﬂtcrﬁdﬁﬁias PIN0.9C gadms,

MPa in addition to hi gher b0| I I ng
0.3- 0r9 graes, by/0. 4t%%g@n§aﬂwm@g@a geammyered anfﬁ%?nén ‘@’P‘g‘?n Ipcertain
sadva [ .0

e T T S SISIIAEPS plr
cont@itR@di BN 0001 Graas) walvasdea) scarade st hanyt 0.0t prades, oparieast 0.02

gram of di sadvantaged crude, up to 0.9 granms, or up to
gran®: 99 grans of hydrocarbons with a boiling range

di

S 8 Gl OB b 0REAR I g e o
boilipg Ipoﬁitﬁrﬁ)ﬁédxdn&gehl/amﬂagmdy arclude, palgramaﬁdls@d\(aﬂmggfﬁ aimde: at

i T Y
boﬂﬁ’lg%i%% cﬁ%ﬂbﬁtfb‘ﬁl BeiGeenPRI0 “0F RN 300 °d) a‘i@q\()@rMB%Qﬂ 126101601 grams,

grans, or up to 0.99 grams of hydrocarbons

. at lewsttOHD0& doarns,iongt leasided Iograms pﬁhydrowﬂmsmﬂna boing cngad

0B o RT3 SRS MIER DY G Bt

0.008Wrar, Br BOkadt 0101t &8mE f hidrbéteborlstvith 4 beilihg kdngeidisgribution
countries and regi ons of those countries: Canadi an

betvmebéﬂﬁ 8C ané 80 e aa . 10 MRss 61 camlgnatignstieasef- Cal i f or ni an
th
Ar ganirn o &fn 35 ERpullEY G dia s BERRE Hr gram of
dlsa@%méég%d bﬂﬁenﬁ lee@hkg IOtal Behes, atQahst 0. Iill(lﬁlgraand(ar anteast 0.01 grams of
ragZagr os, Kazakhst an an, N
hydmmtb@asg WithgdeHinegrRgr GaH ‘Kfaa%fgaéwg F20b ‘ﬁ%@g@l ’ﬁaddltlon
to h@rﬁllgr ME%EA%néc H&gféﬁﬁf khe dis&RaiR g&d ghdéhsagvahaggd

nce e properties of the di sadvantaged
dlsadrzmdmdsmh 4 baritenithé sechulthelsocartena of apned0e2 grems, or at most 0.1
transportation and/or treatnent. A crude and/or
grag$-sadvant aged crude that is to be treated may be

r efig it edn bAbBGimcniy dRadwafized HhbeLhby trchriedpdrayarhof
toppe as described herein. The crude fproduct

disadesuhgedogader olvrtot 0.8 gravemior up ta B9 erampeofthydepcaibons yith a boiling

ran%encb;}gs (8)? c?sf'r:ﬁt &% dﬁbg’g(g rftﬂl cgh%n%ﬁ{bﬁgf?%eﬁla% gfsaﬁxl;aglﬂa%fl’ Efdd@gmay

alsCinO1B8E, peP glahfofimsddesnesdi gl aolpgst 0i00$ goetms/ueﬁtydfmﬂmns with a
I'ntermedi ate crude than the crude feed,  or cI oser to

boilingrangs diswhution piatpeasheit (e singrertpmembodiment vanipged

rude f
5345560 LT U TS 99800 5 Y p s
of ]@ﬂt&@rbl@h@d'itﬁfa bokinghengedibtibation bdwbas300AC aal 1000 °C.

pre-treatnent, therehy enh nC| ng, refi ngn h

of feunles Qi dlsapyanAged STHER IR %fé?aﬁ?fjeus g the processes
desHQR UM AR IR Mut SRRt 3niteaab) éi’ﬁ‘des M B 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
waemsndmnte Wi th i nventions are descri bed her eP@r/US2004/042127

Addi tional ly, enbodinments to produce products with

vari ous concentrations of naphtha, kerosene, diesel,
ZagAROK arakhéEE Cudtiiat) NigeianOffsiypes dfrtel Kipgdumu SlowthiSga, Madagascar

conventi onal_ _type f processes, are described. The
nOﬂbWEﬂeOmé%ﬂPIth"éfa@g#gl&OB%bejﬁth a hydrogen source in
th %r@itﬁ%ﬂmiﬁﬁvﬁﬁ%eﬁrcrwﬁ tha9fenhiiRe@Rd ploperties bNthd

contacting zone and/or in conbinations of two_or nore
disademttapetl icnylez substhatl the sides arapeasivtable T rERPOHIETOREIPT

source is . generated in situ..ln . si j
et oG LOLE iy e Ss Buf Mo o
“crdRFtdd®N TRE chlae fedduslgy bergpid ddddsbigbddnriganiThe smiklé product
catal yst at tenperatures In a range from 200-500 0C, or
resuBii 90 teanant pEthe cnyder e Hsiag areshodsidgsrribe] Aersi igwiable for
In situ generation of h e Gl
wanggerfeg Gy Grret e Buer AT RS Iibtol A6 ol e
conf%%cﬁhﬁfgtpré ed dTOW bl Gxad Iater@rdinel ceudethkmthie comtedked, or closer

ormate. The total product generally ingclude as,
to thexarespandéns RiSperies o Riet @ds ek DrerREbaRd dIFFiIghve
t he .cont act.i ' Cr
ennh15 SR B rTd GH oAl G ER L R
pro&iub ety Rt fnedhyidi ksaohensettivatmant chereby cardeing afinengit

STP.. | nmbodi ts,  t t ot.al t .and/ th
ST o ot rent L ol Bt e
atmégéﬁlegg dﬁsggét‘g&l £3Kfbye lrgptﬁﬁfeg abfh @EkAleReRt. t he

e entrained in the Iliquid and/or vapor )
pr odstheds dfiedntegtiog ntcasteifersl ia acemdanseiwith inwertiony preclgpgriped

i.ncl udes reactqr, ortion of.a, reac [
hergjgy ﬁ%gﬁ@nﬁ Y& é’ﬁ&?‘i}'&? B Omtpf%c}ugtsrvélac%%gdg S %‘%ﬁg%tg"s? s of
nap%}:har B364c0E it PRlandRY VRO, Usiaeh &re noepéreedllyeproducde id emtventional

th a hydrogen source in the presence of catalyst
typesnafl uokessessaradresdibbéd reactor, a fixed bed reactof, a

contj nuQus stinre - . :
o RAE G B S B0F RoL 8f ce ot s
moFOSTHRE EQflystEXDPdRSctBi zanHidRr incbmdmatiofid ofi taioe chdsed
reactor and an ebul | ating bed reactor. Contacting
congaphEB ZP®¥s typical |y include tenperature, pressure,
Cr UfE ohfe& l; | € It kifBgeneration
b o
of 166 hydogémgueandiy inohsle iggrebaionariat shstadoridopeishe erde feed with

theg RATBEHG P GO (BT i SBDEGBOTR0 S0 B0 B0, to
forr‘hqgfdﬁ%gn Qfret/of ﬁ%;ﬁ"lg/@%cﬁ?d&5§. l'nrbifﬂ@eﬁ&aﬁ&ﬁofwﬁh?ﬁﬁnay include the
sourc I e rogen

I'S supp as a gas (for exanple, h 0 .
reagiéen offae ldasireeportion ef thanegrganic sadt ¢agalpdt thas éméq%s,tf@r expanple, alkali

f i -
me%aﬂc?r?nate?ed will generally range from 1- 16, 100 NnB

The total 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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52-8000 NnB n3, 3-4000 NmB/nm8, or 5-300 NnV.

Contacting typically takes place in a pressure range
wheirdeerned. 1- 20 MPa, 1-16 MPa, 2-10 MPa, or 4-BCIVPs2004/042127

some enbodi nents in which steamis added, a ratio of

steamto crude feed is in a range fromO0.01-3

Ki lfogrmansing QofBtyRicalikircbgiea mseacmr, Dpartion kf & c@p@m ppltiple

st ea er kilo m of cru A fl t
portiang abe Faeler P Barer ohterpaenit eaiPR T SRt &
contﬁét%u&@ﬁgd W‘thtal'}ﬁld%éh 36tilcBh #eMeesehceddf chRfst inkRffe adtacked

east 50% or at |l east 90% of the total volune of the
bed cantonct fixagl bedmeactoRyp ccmamuyusly RiérredbiankEcagtor €EREHR), RSBERY
reacfcgt %]Bl%ggf nt a%t%tlf)rn g@%ﬁile&qm %org[% r’]c%r aﬁg)ofgsogf até@l“ R include a
flui @ PROSHIBA: S and QR leBEIldtitg b¥aYedeeordone in the presence of

an additional gas, for examle, nitroge
net@mmungpm%onsﬁmpé%@clus@: te@?@éﬁwﬁr Hﬁéﬁ%% Cﬂbiﬁtf%?ﬁegow
nat i
L L g

Corkd¥€ink @b@diti®isaflaiche amtrallydfpoprodidee cmdﬂjlﬁoﬁmcﬂ avithxipesified
crude feed supply 101 and enters contacting zone 102
propetideseondui t 104. A quantity of the catal yst used in

t hec&‘?éb%ﬁ%éﬂé&&%@ rﬂ%ﬁa%%e”%&nfz"o@ 106 ~& 0 (RTGE, of 46@600 °C.

rans, per 100 gr ans of
In eﬁibudﬂne‘m wiich the htydlraigan: ‘sa)urge mcsnpphddras @aaas &fon example hydrogen

s SRR i, ST TR 2SR B o 1
16, RIDAQEP BN 8006 Nﬁfﬁﬁ%dﬁtob@ QTR Q1 S- 0 000iE ath r@uhtacﬁﬂg Bfpically

“contacti hg zone 102 via conduit 104. In certain
takesrpbadiinme pressure Mgcbgtyeeeﬁ@e]dZW%é lwdPad- 1(}_,I\H’a or 4-8 MPa. In

{ f {
TR BB T
.. froth®.RODKASIhAG 2L 51D gralys) bE@ Hykildghen of stelemf mdhlngyim of

be heated to a tenperature in a range from fC
crudsy fepd 0 ALV O Phery e@rﬁﬁdd%erﬁﬂfﬁ%em Ch@%&naglv IPEC of crude

‘ fee% %n‘:tgg agﬂn s OBQ §16%rléla%ﬁ 1 (S‘%egtc}@zﬁf 56‘3\35‘152& fLe6h% @f the total

TRy e ctu 7cata yst mxture
voluay Obﬂleht@ﬁfaetﬁhg mna. Tepioalipithe eolofneaf cludadtedif hedOntcting zone

o B0t 09 T e PRSNGSR L 9 BB

con{t g B?agflﬂe%ogél irfthE ?f@@ncferd? th 28@1i8R4 RS f8F xR @bl Gaitrogen,

I ment fhe crude feed/cat al yst m xture
meihana etane rp;opalnns (betanw, prapehesd buteness or qumbingtionk ghegeaide

fee yber r.to t|on of
f ccH s esrTEbh et FRgoshRal S UEhe STt 1hE il Boduce
the %tH oligeds § Qﬁﬁﬂry The Clulb YERI dxsts RARIE Febdaiupplytionmpead aﬁﬂdfse
range from 100-400 OC or 200-300 OC al kali salts

comxictlag zdivec 1 @ovip omwsl Okn 2 peangifyelthe edtal yaiiped i the cordacting

The formati t hes kal i { Yor 1 SETP.
zog e GO ELHRame S PPt T e O Dy 4R S R 100 grams
of ki REd ih@e chmd@irdgeRte. Irﬂce&ﬁ[fﬁerﬁl%ﬂi)ﬁlbﬁferﬁ &luehhﬁa}z bu ddded to
feed is added continuously to _contacting zone

thelvkuderfged o lewer the vispesity b dher gpdarispd pEn s @I%b@#"ﬂe% the crude
Lnhi bit ar f

feefi ggtgf ?&Fog}g?g‘lltwl? E ?(Ienté ﬁg%@{l?aﬂﬁ;{ng r?%&g}nfrfe}ﬁt gﬁ U%@am

emb&dfien®, ®Olchidededdi mihke 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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catal yst may be renoved from contacting zone 102, and
in some enbodi nents, such catalyst is regenerated and
WO 20089ed65 | N certain enbodi nents, fresh cat al yBCT/sz00be2127
added to contacting zone 102 during the reaction
process. |n some enbodinents, the crude feed and/or a
m hsom@e efmbodinthats, ﬁsd;atmlyshlstdombumdn@dmh@ %laiqfe@@aral tyeglsferred

to clqiﬁécl‘,tg{g{ﬂ%gg gﬁéj n’JlEE a?)feggé {)?1 Z on?ey l%egh Pedet tenalﬁerature of

at 138 100081 G lay RhétRDEC Pk fdlﬁlﬁom&tfibndnt@fc@ﬁ@ctmg zone 102. Typically,
feed/surfactant m xture. In sone enbodi nents

the sxtudb fdeid zeny hesheateddel atempdraiuein|agpege. frcr @000 S o 3Rey#00 °C.
In sgrlne Fgﬂi)gﬁlln%%lasz)}%ocrrqée fegcgf?a[stglygt lﬂ§(¥tﬁe i Ssl%ﬁ?frfan éerrgﬁ}’&nboqﬁments

TANtRerh @ fedd nfh ?)b‘é rediRedl pdisy toIntdedBtiomof the dﬂy& feed into the
Surfactants include, but are not limted to, g[anlc
ea

con@smg@alrr@o@r peamplp.g¥hquthe grd Qﬁeféfcamam@%lé edata
PP ORUBL I GERIPC S0 A 1SR, R B

in tl&@clﬁr?&&fe%& &m? befesheal. tﬂleﬁbﬁﬂamin oEitinasp plkalietltohey rmove some
sul fonat es (Hostapur SA poratio

acidip gempaneats figsm the eagdeoiephio reé}l@ tﬁ ;f mr%%? cajdepeds o
Sur %8&&%5150%&@5 Gy & &jeefeem &y cor@HﬁlB@ﬁ§ td:éﬂntactm% zone

or mxtures t ereof. Stabilizers 1nclude
102a rMmm:g inldomtatthup zane 102 endyyhesnznien o {nhitdt saphrathe of 'd?alcatalyst
scon

ol e s Hat FOvEr: TRLE PR GRRG gt fagion of the

catalﬁéi%ﬁ%f beYemofed frolfReHfakEn 1gC£U1‘1@ uiob, sHdn RBMe eQBBYEnents, such
condurt 108 and conduit I'n some enbodi nents

catﬁdw megerwmtdd; nd ma@edrayl Qﬁrﬁammlgpd@n@@s, fmhﬁéﬁalﬁkmy be added

tactin duit 106 may include
to Cf)fl 1%%?‘%&693‘%{}%%’13 flé’\%}c%gg;t rol valve 110 may
al | pWodle dneadimantOkd irade fbd th®ormiextugd offorate feahdith the

108 to be recycled to conduit 104and/ or contactln
inopganis salh gatalyst is daEodusesbiniba pgntagnmg A% iy emg jqn. ﬁ%‘f; emulsion

ma Se Br%ﬁhlteh;%gf%ﬂnfbﬂn %o}%aﬁggsah%a@ sBWa ? i8R whh a crude

e con ense and recycl ed
feed/@unfamtdmnhxuu@ zlnmemk@ihboﬂmemm tatabilznbisdiddehtoghe emulsion. The

crmilgih Ry TSR (T AR PR T ek 156 L POt F B
Tyﬁll:aﬁgt R e‘ﬁﬂﬂ ibh H{Ey(f&ﬂ&lﬁ%a!bl’égfof— 90 8ayk020 abkh 5 AR, of3 days

const ant vo une of liquid in the contacting zone
Sunfisitantsinnkede, Huh asgroe hembdm IPEGANE, p@ycsammaﬁ afids @enax 2010,

t ed I d t
L e EL A Rge e B
dick @Bk Akt faftf a&i@TBIAOD rmyo %Wﬂsﬁ@b@Spé&alﬂgPl‘@ﬁwdﬁbdp)

instTunmentati on. Gas inlet port 112 may be used

petedlémeelfutiatei éHosiﬂthrﬁe%% rQl@féfﬁlt Eotcsdiam@haotie, North Carolina,
UG P RN ED S Ui Ol BBt e ER A, o

miktOfed theP&tt Sﬂabﬂlzl@s)ﬁnﬂad@l ?oﬁdaﬁe @otliired ag didth}d)dfhea]ﬁm&:t (Bdrich

to contacting zone 102. In certain enbodi nents, n,li
Ch@n:u%b@@ Mibvesares.SVispensid eed.) anddrappnosihanelg miisd. T caker;

e tsport 114. |In sone enbodlnents at
Pri U LORIL N 8la

portio e total product is produced as
VapREcycle 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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fromcontacting zone 102. In certain enbodi nents, the
total product is produced as vapor and/or a vapor
weosaswshg smal |l anmounts of |iquids and sol i dBCT/D82004/042127
the top of contacting zone 102. The vapor is
transported to separation zone 116 via conduit 108.
and/Thevntating zofie B2hyidsome edodintats, @ condesingewd niay be positioned
con i ng.zone 102 and/ or. t he
in gt 408 1 PORGeRRg PRERBH Lt REL B e Pt pihigpcled t

hgs! SnRAHERE BERIB ddhGuit 906 &ay b 1
contgé(}ﬁ{gg%?lg%gyzg}n@t%oz In sone ren}%odl megts tt?g S;ggrsrecyce

line. pFlosucedtof vames Hé andg 18 mep he asad tngomi’iélwow Iddes

contaqtg{gsz%%% I1 8%@(?1&3%? c(911§§ntev% | O E th} thlg ;%é t??%zo%e ?s
maifthiRBd.Ofn omtdanbRBeents, ﬁt@éthﬁﬁd]ly%@lé@téd e linge rah@@oﬂl&pﬁdl can be

produced fromthe top of cont acti ng zone 102 i ncl udes
malmtamnd 0 e @Ogtgc’f@}lgaw@e 182. 6. \@ urge gBtegd dneongactiag gerge 102 may be

mong 8fei 1}%25?/ JHH g&tﬁme"iﬁé{% %qnlet‘ﬁ(ﬁ’gl %@@{éxé tis@Nd /286w

remaln n con

addifiyn Bf RUSHEogeh sbiiee mraexlﬂitmapgasemshe d’ﬂude ﬁaeuuasl $he crude feed
and/ or used catalyst may_incl ude resi dual u g
enteprRanGicting kenc 147, 9o é%tflﬁfﬂinbﬁdlmﬁnts fie@m ip Py g b tsed to

allo&/%ﬁhﬁ%n%[f'gteﬁﬁggr gﬁ e E%OBQ 5. Hecetta RIdRduas, a"ﬁrh‘aueous

usi ng stan éparation techni ques. The crude
strezpn @sim&t)dmedmto sepactaty zone 102 thrdnl@ shern mittepost lddude

product receiver 1 ac
C r dg gorﬁﬁ S@Epe{il\l’ Btge%/slap Pyg 1|0é1 qf dhe tp?a; Rgoglgtpttr 1§§)F061Hce(9as vapor
fron’f‘@&f‘t émtgrz%ﬁtt: SN In c@ftb!ﬁ%nﬂfoﬁﬁﬁéﬁts HBC @Al @FodhdBis pRduced as vapor

I NC e one Oor nore plpe |nes one Oor nore storage
andfoni tvaporaoetagningremall amamgpgf hcaudmncb@éldéfr@m the top of contacting

tions.thereo
zong ggﬁ ﬁﬁ CYPPGRE tﬁ“&ﬁlm&ﬁé 3 Tpgra 15)31? &08% 2%@9@ é’?%%&ﬁpfr%g The Ciratlo ofa
hydfReR 96ureé RXdriide feBY df&ﬁl%tlﬁgi Lbhed 02 ¥/ orelidmessird B the contacting
transported to ot her proce33|nq unlts (for_ exanmpl e
zon¢ oy psehanged t¢ gertro die| vager andder gy P}@é%P@rd}}ced from the top of

conflsiila@s0; 14 SRR RSP TR IDrSaRE A0t B o

ncer ain e , entraine
confBDForel 19Qiiakdudes at leastdx Liglanpy adedst 0 3eyarhe af EagheRigrams, or at

usi ng standard physical se o) hods. (f
Leash Q HEFEDS 4 QrUACRIORYE! PERHAR g aff&@%dq e Breetamgrdigiments, the
vap?@@%?@éed%n tHelt o@cdﬁ%ﬁ;‘hﬁ% SofPT¥ Bt AE SR 010 58 Zrdrf, or 0.9-

ing cru ne or nore catalysts to
098ngdm®écmdbq>t<aiucpp@cgmhofhmdelﬁmi be a liquid, or a

TR LT s AT i

the ?(5@9&1 %‘éﬂ&c%ss t'hl?e Llidsgnd/sadel sathRsEhYLihchidemsidifl Giude €eed
ply. Conduit 104 may include gas inlet port

andlb]:Zokdn some enbodi nment s, gas inlet port 112 may

erJaarrinid it RN Rat s 5RO 2 peny bR s e
and@ebstisBip sdndbfiiescpirgadn ﬁe@hrﬁ?ﬁﬁsaqqlle l&ﬁldé@ﬁﬁiul;ﬂ&ns'Ebparatmn unit
crude feed may be contacte th the cataly [

116c0dteaters ergde predudtgeceiver pi @ diaconduit bt & Thy T@éttltltlg Cuge product
maybg? ?lfl%ﬁp f?) {r’%{] p?l‘t%t?q?lna%wo% tr]e?tg%e%t lbgt(t{?ig ?}oiuggéteﬁer 119 may

incle@8bAE bil MBrezAPinks) dne Ar fiioxd 16:2gt haAits, bﬂ@bxudeﬁ: ttdnepdrttiah
product and/or solids and/or unreact ed crude . fee

vesgels, 10& combinations thereof. In some embodiments, the separated gas (for example,

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

to other processing units (for example, for use in a fuel cell or a sulfur recovery plant)
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contacting zone 102 and enters separation zone 124 via

conduit 108. In sone enbodi nents, a condensing unit
woregpshbelopdsi ti oned (for exanple, in conduit 10B0T/U82004/042127

allow at least a portion of the mxture in the conduit

to be condensed and recycled to contactlng zone 102
and/borecycnled hmonmcungzsmmlgjﬁ vimcensiuitdi2h- dnrbetaipampediments, entrained

sohcisﬁag])é? T ﬁgcﬁg g UJE}% er%.g;p bg % 5& Qiylfs % c} }glﬁrsﬁgfm

sepdr&{IMh &Bo AT &daﬁ‘%ld‘ firatioh ecehﬁttf&gatﬁihodnmbmbfame separation).
separati on zone

at least a portio th d
pr ddGc2 dm;gf[s senteeting wstem ¥rdai ‘trP?gmlg&r%f{] % S to(r:lé EH’I%BFG
o T AN i D e
solid Rt Be dplidedfeed magiengr sommdiag doﬁ@l(DZjvmepaahat 1Gh In some

tech f | f
ernbodumants iR e SRRty e st ety G atiC Thagpay
1nclﬁ&(ead§ggllﬁe%§0r9 ?ﬁ; @%hehggﬁﬁ;ogﬁﬁénﬂ %8s inldi $Be 19 Qtn"i’fifyMﬁiectly enter

| ment S, a ort 1on O
confaigszdng 192 p & edrexin Emnboditmestsy tzan 1qb¢tcm1>utcll4 mhay kowsed to allow

addglﬁ)g/%% khchfig%q%ag)aé%%aecggé F@%Et 6[%? 891]:1:d8t 8%][ 1%110%_ gi g qcle"(f Wlth the
catal ¥kt g‘p&ﬁta%ﬂﬁg gbﬁmﬁo p?&iu@@ R G&Lproduck. Oﬁﬁsollﬁkzexﬂb(ﬂilments condult

conduit 126 recycl ed portion may, for exanple,
106catiotais aemamtmrmmofahqmalme@djlcaw&eéﬁ@wedct@@a@ﬁﬁlwozﬁ@ r182 A

102 f
i e Do BRGSO g e
conSFRALFSRNI0D, antl RAtety 4PErapsOgsiet1 24BN Senduftd08 pdi sk t 0

the crude product receiver. |n sone enbodlnentg &

embaﬁnlatntﬁnad@@d@nsafr&mb?méﬁf beleositicaad 1ot ggmplecin raadujt 1085 to allow
o n. Y r

o REPboaR ey SR 3be oF uéi%%%ﬂo%mawng

zon2@p2 E@tmﬂhét%rﬂ@s&h@nHﬁre@kagﬁsﬂliddqnerds sepateatdndnit 106 may bea -

technlques for exanp nmenbr.ane
B IO TR T G e S
pmﬁﬁggﬁr%‘%ge ?)% ?édutc{ ansported to other processing units
or exanple or use in a fuel cell, a sulfur
r ecm\sepatammamne 18¢harlegst opetion nﬁthﬁmrw product may be separated

frmgéﬂ%oté)& P ug‘b (grg:%{aﬂ.yg ]I%e%éq?:ggfg fnclsltélbeatrog Productflncludes

soh@& the ﬁﬁfds I BHel depirartli fRnEhedetal }ﬁ@dudt ssigrstaadaddolié saiatation
e crude féed enters the contacting zone. FIG 3 is a

techmqlmqur exahplancentrifogitinanfiltisfion, despatiqn, siembsere Separation).
t t
sofIRLR 53l RSP B D GRS b0k coke. 1 some

emb&IHnRSk] DForfiYE behe bddes(is fpuratddrirdrh G& tofal @rmﬂuﬁt) In 'Ebme
crude feed enters separation zone dui t

VI
embcpdlmepfar afti¢asha pewtien pSthe tatel pradugt ap /@r ﬁ@ﬂg TeE¥e A to
[
e L R Rt b S
reclleGdi 961@1613%@ fofheampleabadopmbinedaith tieantudd feed @mbenter contacting
enbodi nents, includes a mxture of conponen

zonsol i R BRSSP b cBHe arodict IaRERY garen fage 174 v
co éﬁﬁsltZS %1?088119 %m‘gb&l hg gpﬂg g%:&ﬂﬁ:‘?maﬁ‘b@ ﬁ‘aﬁﬁp’aﬁed #4€ crude

tirbutron o
product receiver.

east

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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Typically, the separated crude feed includes a m xture
of conponents with a boiling range 5 distribution
wWheideernel00- 1000 0C, 120-900 OC, or 200-800 ORCT/Ukm04/042127

hydrocarbons ' ' separated fromthe crude feed exit

separation zone 132 via conduit 134 to be transporte .
mentboaretseparatiory eed piesgprerddugtion: rlasoms smbogEngnty, thesseparated gas is

storage faciliti.es I -Corhi i : t
wanoge i o arornn upll (P OGRUBTh IS i ERRR L sl PRk very
planZ QR kel @fsEfrScoaMiiations tgray)sindrior k) cleddo tlenabuiacting

136 to be further processed to formthe crude product,
zond) whi ch exits contacting system 130 via conduit 138.

I n,so ] t d

cr U SBRHERS: Sperhlitn SLHCPE Rolth P cRMicRted fi P Brme
befové thh cauderfugtteridrathd ®ntadoting aore. &3Go3B ik $chemetie of aroembdriment

crude feed.  For exanpl e, e crude

th duct b
of a senAFINBCPORF TheoRRIRgHee WAV Fightactthersy SFEh ;&\H"%%% Pf%}em 130 may
be c&.lﬁ%tﬁ%\/styrst%%i do 89/dr RoRabtl dnPT DAY W BVFIGES. @ and 2). The
Vi scosity that

I's between 5°the viscosity of the crude
crudefesilisttera nebatdtionviose b33 vig cofduihE04c rindepardtinn 088 4pLiakdpeast a

portg)lﬁlcegr%gﬁg @rﬁégge%éfl& %%ép%%u%ﬂg&?%dé@#%ﬁg%{lgﬁq % aié@ésitg Broduce a

sepaPQ BIudE ’edQind Ry aRERILBAL. | THE RbardieRAidedeed Mesddembiodiments,
contacting systém 130. In certain enbodi nents,

t
inclideasitmixtyre of tamparfentstvética beiking range distiebytios of ahkeg%tlpﬁ gCs at
130 vi it 138 . blendi O
eas B A 3 s PO s R pEIA L Rty L8280 o

Typidal§lahp kQfuatd étide pRbintalesatiixane obommpunents vatesboiling range
streanms (for exanple

. Stre , & hydrocar bon 85 e ﬁr ducgd
distfibusansspeeant i09nl 499 *onE2 P0Gy o1 ePOrdl f‘éveﬁg% gtocarbons
sepe?r%t%%?%%%the%r&%ll‘fgeﬁd deéﬁgt %P%{gﬁdﬁ ?(ﬁ{% 139vidtotdultaS4 k8¢ BMsported to

ce a uct he process st.r ez;ms,
othé pestR sfine duitss troatmentiacilitixs, stoesget facitives, pr epmbinations dhesecf.

bl il POHONAT ST Crus opPy RGP S Sy gad enters
Conjba?(ﬁ;% %ténﬁ‘ 196 vRRBhdlH ENo ARG phélssedie fdthemeegide product,

may nmeet specific product specifications.
whiSp exitS ¢omtguting sicstens pa@ iviaicoaduibh3s.i ncl ude, but are not

linited to, a. f L i, mit '
vi Jeseme ittt Fueiorn b Prdgulla o SR hka byehy
metBb@ QLG bEXhdrsinh BRAISOWAR B rubd@hatiiethe eade bs orldiffetent frem the

transported and/ or processed. I n sone enbodine tz, )
crugeefendn Bor ¢xampla dreaaredt RIQARH ghayHhe C@@’fbé%?éit"r’lﬁga Er‘F'@E dynga

USI t he cat al yst ... e =aRANs betw

S abh  FHER ey 0SB bt

the WRESIIAS tHeWrueOplodist adlil sisovivedits af the crider Tax acsplteng blended
pot assi um hydr oxi de. The recovered net hanol may be

progdestimaydat swtable Aerdransrasiatiop ppdier ¥eA®erly form a crude
fe i et hanol i - | of W1 d A 140
Cr oEHC A% A0 i B GRTRAP LG HR AN, of M dirone

andf @@ehctitie 8fsieny 18 helncoertdin dnetedimethan tdastrd partioreof the gtude product

most 500 0C may_ reduce, TAN of the crude feed tao le .
exitsipgptagting-gyatens 1305vig candit 38 agd&pteg&]blswﬁ% ?%rﬁtd‘% ol §i3end1ng

zom2ARB! AL R0, ﬁm%nio@ tlfé%e‘}ﬁ%&&@ idMdntbifed 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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contacting systemin conbination with a bl endi ng zone.
The crude feed enters separation zone 132 through
W@ owdet66304. The crude feed is separated as pPEVUS2I8S/§42127
described to forma separated crude feed. The
separated crude feed enters contacting system 130
mixingrsystgi regnekilocated & ormeer lendiag persglid: Tieihlended product may

ontactin St . i 4

mee] HR GBI SO el B e R o ORAS but are not
1imiR¥dQ6 &5Bngé bE&NA lmil/oAPE ptichers, TANG oidesity, o conthdmediont thereof.

142 are conbined with the_ crude prodﬂgt to forma
Theihlendad arqsheicd’s blepdmaroan 4t vigiesadiit Lediorms thnaprifedgnd/or
roczeg%? 140 via conduit 144. FIG 6 is a schematic of
PrOSERts pl e contacting system 146. Contacting system 100

( shaesme Brbb@meh}s, meeshanel ip gsidratod durimgethe contacimgEroEesg using

system 148. | n alternate enbodi nent, the positio
the galy¥ie Fob ka1 dESEsh G CE R BEnPEY e Piasdsael oyt efgencl
Theé%c%v@f@d]rg&héﬂbq {nﬂa%%e 1nt%'fh éliE‘sQ)‘ngzﬁlréhEs, $& dxafipldp¥@bsium hydroxide.

ntacting sys 48 may include one or nore
Theaatmiesesitraethding negthel opsibined withadsidtianalcrside fagthta fgmggrude

o e S B RA SRR T o tover e

viscoGEPOHBE Srude Fedd. XUdHi8S tHelt@hRNeed HRthabb Lid ik tire @6l aefidbR 1590 °C
contacting system 100 via conduit 104 and is contacted

mayniethceaT AYdrfdbeerude tred éo less thae 1pr esence of the

in i.c_salt catal C [ - .
SRR o SRy PR E R Alah 20 a2E Rt wit o
confBRRRE by¥Rit $n canlsinatits Witlod bizhdingzend. oTlad crpdoftad entersyseparation
exit contacting system 100 via conduit 108.. The .
zonk a2 agewgfgméugtle - Thofiugefcddt se@ﬁrafqﬁle%i%‘fl@&?x desgdpqd to
forrd %tsgééﬁ%d Wi f{e&ie ﬁ{e%ggar&%& AR Ye e nts € SorRSetihg RYSERQASD
source tor contacting system 148. At |east a portion
thradigh cbedgerss, altecridedsrode exits congacsihg pyséam 180 @mh@ract's ibregpding
zon?é,é%) %l:{noégﬁ? 93{;:1{(]@]@ r]ég gﬁrgﬁltﬁ%%gg% Sét ﬁglué' gb%r:gg?sgggga% 1étnd/or crudes

intrtgéﬁgd'eg gfﬁf‘cdéﬁgﬁit he) SRRnAIRA IR CridegRb &t tRdem taléhded

ransferr to contacting system 148 via conduit 150.
protiuctc @he hlendedhbodictenits blepding aend HY ¥y sewdwitllfs. nay be a
par f_.contacting_.system 100 such tt
Py FISh 6 AT RE T F oo T a0, s S BN s 100
(sh&RRIPLIC. NY nfyBeiBsitidBed beforrWBRtaCHROIsTERN143. Ja anaidemate
stream produced from contacting system 100 is directly
embddimdntiherpositions plidie cpriaeingriyapms Gai B tey ISPt G SBiasiuig system
A48. A second cr . i
ot DS b SRS, B AR o
catilp@s CThel@atdlgadn wbitthcthiz dystamit1 48 nyortid annadaftidnkinorganic salt
ener at ed hydrogen and the catal yst produces a.
cat%yﬁd@@ franstgi@n gelfide sataliysf, cyRpcroial Gatalystsy & mpyigres thereof.
f it ' 48
1o FAEL (RO ol SO oS KL SyBnI ki Sy
hydrogdnudescedniicantsence sf/tht armganiosaltaatal yog tazpmodece the tqtal prodgct.
T e prads! impyton s FiEatg. HE0E SHHBAHGI ALps Produel. The
; ' ! il 308 2986 hdrY ted
tot@g@%ﬂﬁkﬂgg r §%?§rgé§g%gnsgﬁt?% ??Sélh%&hgq%at al yti cydsryg?legrrelnera °
frotth@ntactioethe eentgarny sdbiecatabyss wdbrikelcrudé fezd ngayfhwrused 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.
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transportation and/or for use in a refinery process.

I n sonme enbodi nents, the crude product and/or the
whb@stedepr oduct are transported to a refiner yP@ntsmni/ 42127

a treatnent facility. The crude product and/or the

bl ended product may be processed to produce conmerci al

p r dulacelécrsaie kmbodinreanspdr gaaetages! idepgenaa bsgppigiad, and/or

t | |
o S o TR YRS 0 W
embBARHAE c&ﬂﬁ’dtﬁfg shbended rﬁﬁydﬁhwlbart of cmnmdung system @00 sawhehat the

distillate fractions. In some enbodi t he.crude
gengyated brdrogernBows drely fy G%@Cul@rﬁdﬁf@mﬂfq'béo SARtaghing gysigm 148.
In S(%#lSt hh %cﬁ&%n{ %géﬂoqlg&eﬁﬁﬁeogﬁﬁégyg{i%tecﬁtﬁ%g sy-gté% i(‘}U ﬁldlrectly
mix€l 4t theddrud®dfed @nfeing bm‘rmtmg’rsysiemﬂtd& 0. 01 gr ams. of

coke per gram of total product

cnisbeeneh e f17d eiraorpbabersiey 1483 kst foggtacting

syst% lgfg K&nidch 8t th]'cqa SrudeFE& With Qﬂ%asq ﬁtp%ﬁkﬁ‘llﬂﬁ]he gdi3r3QBydrogen and
iments, e crude product may include at nost
the &tﬂﬁstg)r(aimes aprodost The@Bodpehissin samerepgtodinents, ghefotn] peaduct.
Q05 grans, or rans of coke per

Theg%r%éﬂ%?mt?m @CB’F%EP(?&I“ tl‘f Vl@@?’il%uflﬁf’ é‘gﬂbodl nments, t hg

C r 4 e iR Q%Bdﬁ?e%tsaa‘égﬂf&n i irMid ek Boﬂaétﬂigg@stéﬁl@ YHoﬁita@tdﬁg

to 0.05, 0.00001-0 rans, 0.0001-0.01 grans,

zon& Spbradiof@Bnes; am\ds’mpldﬁn(bngamr@ﬁ, asrshetem i BUER11-6.4pay ke 1ﬁ€ﬁted at

or pfnEl: pRtedRSR i HPR0S, HRR gD ofiab 4P A
pro&%mﬁé’ﬁirox%h/&le htal VIS sy S the Erudt fmaahayme/cmfmdbfea shiEibdle for

cont ent the crude feed. In sone enbodi nents, the
trangpartiéiop epdiae for s ing? FEFEYGIHCES-MCR content. I n sone

S rd o %01?@ %B}%’odfntff%t% Edjgagxﬁ'u aﬁg&'&& aH@/%r t}fé%rlerﬂ%@l‘ BRbcCrside

s, at nost . grans, at
trangPstedlo Qkefiic@yrand/or'a atatmest fa€iliGo 1Tlgsram® mbdmland/or the blended .

o L QL U35 S0 TR0, B et

healf G RE TuH AMsOhr HeHEG1P TREEEing hikyS AR EMBONhFRA/5s
e tdtal product 1ncludes non-condensabl e gas. The

ﬁadmonaimrﬁeudhag ke qade progiat ahd/yr blandaddweduds i progugegine or more

s S5 RS SRRy SR S e

the bh@br AbR A11EORLAHA 6 bBthy&biteated. a ni xture thereof.
In certain enbodi nents, hydrogen gas, carbon_di oxi de,
c ar Bortoteb pediudieinclgdes mm@@n?ﬂéraé 810sE &HS Bransptraest 0.03
in sSi nt act d

sl % e B b ol At ocimcns

the t 18I PTBELOD B Gubstamdiyt fre@ng cakd'r@hzans rcake i3 nof dﬁartbilﬂe]) In some
nmonoxi de to carbon dioxide is mol ar rati

ermbafamgeinghe patle oabET AL RS TIdaaL oSt hS e, Shber D5 et a
mo%I i) 0L grg.mg at n?@s% 0P 9291'15‘%)[715‘[51110& $.085 érﬁﬁ’sgféf Qi3 {pelaéram of crude

n somne “enbodi men
protméta In éa’talmembodlh&ngme catde grahuchimas axmhioxouenttio atrme from
t ed b
abqye jﬁé%@% gi)%éO];B@g Ig(r)aﬁ?q(;lg Ogé -|an v rgr%rs] bt 0f60qn6 8053 grams ‘per gram

of crude product, or is not 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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to generate carbon nonoxi de preferentially to carbon
dioxide in situ nay be beneficial to other processes

WO omanees N a proxi mate area or upstream of t hBCT/US2004/042127
process. For exanple, the generated carbon nonoxide
may be used as a reducing agent in treating

at moytcl. @Rgtfabﬂmtfmfstrﬁm @sng or asmdstio00dtgrams pf M s Expicylly, the

crudg sy o ascitins 0 Bk et A0S A et oo abdit g1
grar oEATIROM? %ﬁm{ Bp@ma@gﬁ,dgctbm ling range distribution

et ween - 0C and 538 0C. The m xture may incl ude
hy dn soae bmhsdinhats, thavetakprodent innlvdss penican¢ensine gast rldpnon-
4. Th 8
con%f,né e éas]:ty&c 1nc e%%ébl nC H etaér gogs%%bﬁ gf&f@de al%hﬁ)?ﬁsa

hydf&g@ﬁ SMIAHE, Qﬂﬁro@@ﬁ (ﬁfﬁb@i\rﬂéno%hkl‘d? n{é‘thahbl,r(ﬁherﬂyércﬁérbons that are not
hydr ocar bons may i ncl ude from 0.001- O. 8 grans,
con@ar@ﬂﬂe@t&ﬂbm&mlx@re@ww@ 0.01 grams of butadi ene per

m of .CA ro r e
0t oo Pt RRNR! RiSeer P Ao RBRHL TEaioh monoride, or
conﬂ‘ﬁiﬁi’@hs thetebPcaf bedformedin sltuE‘oy @htaoosft stehrrﬂanch]ughtﬂnstlroﬂ:arﬂ)pns
at nost 0.8, at nost 0.3, or _at_ nost, 0. 1. erta

il Gam SRt St Ay oA EAL: APAShGRCaTiEe SoPYGops s molar ati

0 fiko d carb
of cfffgRiok a8 & uyh oty i€ Bl070 A foRf IR ORnerated carbon
montydd tochdighmertassat qafhfcmfdlmda,nd kone mpeadiafehtssis at heasb(hﬁ at least

0. S,re}agglto %'ﬁgfoﬂgzrnép&%, %\‘g)t aﬂa%g %313(5131? rrr'!t 14@) q%rg%gs?rageg °8¥ % monoxide

tot Riate éit q{l&(lﬁms iHaneER! from OoUN, 0.8-009,W8€5-0.8. The ability
produce or retortedfromaformatlon The ol efins

to genahtederban mommde podfershtifliznio aarhon dioxide i sia mapolmpeaeticial to

oth%gggcfeésea l&%&%dqill ﬁfpla:’cg)i%{r)gfeaaqganggr uglfs{rgeﬁn’tl \84? ‘Ehtlg '1&Ie$§ . nl.aclr example, the
genBRAMERIbAmédMRidRIHaebduRAUS b réd:‘ucgfgefgbaf intifeating ]ﬁﬁirocarbon

olefin content ofthe crude feed a factor of 2, 10,
forrations @ usagin gther presesspydor q&@ﬂ@é@r@Y@%BﬁﬂCﬁ%ﬁ% s, the

0| elf Ioﬁr(])g]f%l%ntb%af e%ft ttluefetofag gfjo%lu da%q)? %h&’éﬁﬁhgﬂ; mtcnﬁ@ a ntnxture

COnt cru y a factor of
of dﬁﬁﬁiouﬂdsﬁﬁ@c hag al'hiﬁﬂingﬁfﬁlﬁge digtribotsin l&ﬂ)@eemﬂo &€ and§88 260The

iSRG P B PSP RO b Y QLR IOE Bt BERR O Lip 4. The
mnﬁln%dlbﬁﬂlsmaga%ggﬁ d.60120 fsagfﬂ% fOr URL01 GRREs r @OGS-W(ﬁ@ams of Cy

rams, or -0.04 granms per gram of
hydwmmmbogmmrmf\sudgmmm |1rh¢g:4rlazdg@aﬂnogs mam inalede frem4.001-

range b n 20-40 n _so | east
0865505 OArs! Sy %%@98%0&3@%?%%"“%% et gt BhCp
hycﬁ&%@orﬁf IRkdhBeRb&dimests PRS-pafadiidstre froddeedaieREue to ﬁ@yrafﬁns at
e produced. In certain engo di ments, the crude produc

a V\hEght fatiomnf@t BOS1l-H.a5 mypsthd, at e 1_Ogatgn@qt Qr$5 at igpst 0.3, or at most

ams of al pha.elefin
0. lpF% a?fgatm er%h cgslélre 13; 150+ E)m% ) rgéle Pfc'od%?({1 és%i%g}t %%gﬁlgs a\t}n a welght
ratid 1ﬁﬁ'réﬂ%%g‘rd%@0990@|1| -$157 0.oobi-om, beo.0eBo. 120rh@q1arafﬁmm¢mmde

al pha ol efins content in a range from 0. 0001-0. 08
isograzaffins edpw n-waraingr ans, or 0.01-0.04 grans per gram

bet 5%52 ﬁeg%ﬁ%g%%, e a)tg%&(gd&gaﬂcﬁ&%?u&' psrt)&ﬁ& 'ﬂ{ainHclude olefins

and/or paraffins in ratios or amounts that are not generally found in crudes produced
and/or retorted from a formation. The olefins include a mixture of olefins with a terminal
double bond (“alpha olefins™) and olefins with internal double bonds. In certain

embodiments, the olefin content of the crude product is greater than the olefin content of
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In sone enbodi nents, the hydrocarbons with a boiling
range distribution between 20-204 0C have a wei ght
WO 2005061665 al pha ol efins to internal doubl e bonBCT/US2004/042127
olefins.of at least 0.7, at least 0.8, at |east 0.9,
at least 1.0, at least 1.4, or at least 1.5. |In sone
the cewdeqeédBNA Sactdrivd 20 Y@l IS0c Hith onat least B0 bxﬂomer@nbcahig@nts the

et e oS 952 S5 BB L Rty

factorr%?gﬁng§tqr(?® 4t rﬁQst 5@0 81t PaosP300, 3r aiosk280. A wei ght

al pha olefins to i nt érnal doubl e bond o] efi ns
of It beetair mﬂb@hmnmtsptbwhﬂdrecqborm\@m@bgﬂmg fiﬁ}&@l dasgyip "}110&

he abi] |.t toduc _
betngen 39 4H3 "G HaFs ALokhhd bRt e Hopl PROFSEH wRaRy Mogor
0.05FR¥mé, ¢ Io'dlt@tw o e Fﬁéﬁf s 19/dr&dartions havinge bprla@traﬂagd o
commer ci al pro ucts. I'n sone enbodi nents, contact of a
d1strdnmldellﬁemjlgwb§hveanﬁ9d@@g@n source in the presence of

N s O9hS8RbSaiihls, SILA b1 RsPEAPHES. 00N 5 aanhansust 0.01

et ween “20- 204
granhd WHalpHACI1&HEHE dek BRAT ofdradd mduéfhmyl ber}&aductekieﬁm m@‘tdnave
cis and trans doubl e bonds. % | i near

emboftigtentss thi ctmdet praﬁ%ct e s Bramen B0 T e Q-0
granﬁ%éﬁ a(ffl:ﬁj 1&[1 IS I e dn? ofdry ng@@fodgctdf 1In @értaﬁ&? Shnbddithenf! that

alne ments, the wei ght rati o of
hydfoca®ahs ithfaiboding riget digtributitoietecdn2i40q ¥C hitveeralpha olefins

conéll‘(e)gglrzng t tgm&s()_pd g)u(?f{)graglgg(gj éOiA-B OIP nrgra?rgé ? glg%lfd O hrams per
grang %P??éhgﬁ hSns Wdh Qﬁfl‘ﬁlg Qzﬂfge RisGindion HeekdenO-400MYR

tron in range between 20-204 0OC have a
n [Iﬁ samé Ienﬁmdmﬁntfn thedfydecatbeas with. a]_bogh}r@]r@ngeaqhsqr@ggqn between

o0 GRSy b AR el BB At

0.7,%k Rlakd Ptk RAst (19,3t 1RART0, bl@lé&@tell’lél 20240R0st0G. Thheme embodlments
'n-paraffins content of suchhydr ocar bon er.gra

the hydtocarberisomiéh a heijing sanga dsstmfaw@@ bﬁ%??fl@ V-6 8 ﬁraé?lf‘éght rafio

of a&%ﬁ?ﬁﬁwgg gb?%laloc{ouﬁle?bogd %leq{n‘g e%%'i{’?o @DTQ)OQ SURMLB3, or 1-2.

ons have a wel 1o of

A viehéht Baloadffalpte dlefidshe iternalr chfublerimndfoleﬂns o $he cru@as aad
nost 1.4, at nost 1.0,

confmwiel hrednetp i GPNSAIBA 8 A R0k ShpRRLE B e fount
of alpt {&f}{lr%il]fes &5] S1FAR LEM inREnal BEHIE HERIsRA 6’!lltdi@ﬂ1el%6nversmn of the

e In arange fromO0.001-0.9 grans,
cruds Pibdlcto gd&mnmrcmirpr@iuttso 5 gramns per gr am of crude

d nbod
P A B S
pregggﬁ%é Rilgn/ i’no?anﬁ%%ft c&ﬂys%aﬁbro@{ﬁéé hﬁﬁ%@frl@dﬂs/MtIerb@hﬂg empe

e Cru certai n enbodi ments, the crude
dispibatiacbetiveci 20887 @ehtat gfrcmﬂedfne@rr@@lfénﬁo rdinear oletingae cis and

r

traqﬁ Oﬁg]érbg’ﬂ'a 5. oA \ngkgo #io 0 Wegre?liaﬁx% it rarSJ c}#gcfri])tleg['fb?ﬁi fo Hnear
oleﬁﬁéj@ﬁh RIsQuble HoRgs isREMost GUN @ mdst leeorpit athsct 4. én temaai

/' VI'Fe content in arangefromlx 10 7 rags x1
emb@ilﬁnegﬁsatﬂm wekghy rat® of ligearpdefing \Qlt};(trg@ @ue}éwg ‘@rh@a&o efins

t 0.1 x 10 e nts, the

with i ROt isind et PRy T 05 TAPF O0EL Soos

In certain embodiments, hydrocarbons having a boﬂmg 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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or at nost 10% of the TAN of the crude feed. The crude
product may, in certain enbodi nents, have a TAN of at
won®s/odieent nost 0.5, at nost 0.1, or at nost BCODBS20041042127
some enbodi nents, TAN of the crude product may be in a
range fromO0.001 to 0.5, 0.01 to 0.2, or 0.05 to O.1.
hydﬂonarbens, @emgrennddlydm@msbon&, haayArR| i lngrralwget fyorn{0.Q0H 0.2 erpees, 0.1-0.8

gra 5% %éé{a%o!}g%%ﬁ éoo f)ﬂ]él%en‘fsh Suc yd?oacs%bo?lg)?{gupal ;?Elgfght ratio of

the ﬁB-L}!)gFafﬁ@ﬁcg thd RpeREfiR JT 26601 5B nfost P\E?J atghé@v il I(b{ akodtIoes, or
crude product is between 13- 50, 15-30, or_ 16-

I'n
at mosih3 eﬁmthmnp@affm eowteride spedaideecapkons dhe atpcillrafﬁns content of
ero

the %é? pré)abyzqt Jpay, Oené gﬁ%ftﬁ %: éI?g g%ngz 916% Goo Y ¥r§9€3 0.61- 0?t grams,

s cont ent

or Of leed grdxﬂsp‘fﬁrgfrﬁh@feﬁfﬂ@@tdmms the crude product has a
total heteroatons content of a

o%l setne gmbpdisentsg tzpcspdernsad lt%i*%ﬁ a W&lé\f 8\% 8 gt%mlegﬁisfté’ﬁ{mst
9097t %n & 500 /‘J,daet‘ {I‘IO%F fj(z% %31(%{ Hgke oPétqgt'J‘s? Bo180, NAVERSconttn Hf the
&&h of at nost 9

af "nost /0% or at nost 60% of
crude faed. f nrceatainteditiodahertth) eheecrudiepoded . inchhdessprrfanram ob mudat

prodt, Q%éééj O e aarindsd »HoC e Gs etk X 0" bETer
NI/Q/P%O?H 8mg%dlﬁf%ﬁfs Bre W PR bRl p&ThmQf Qﬁﬁlegﬁ(ﬁiﬂét a

or a rams. In certain enbodi nent s,
totatNWéFepccmmhmin dneamge from bk df’ gfaney iedex pP oL@, 3% 1§ulgffmis to 2

conte [ kange fro 0001-0.02 grams or
x 1¢y’ @f@@somollxgﬁ) Sth 1 n1§)a$ﬁm§n‘ood| nments, the crude

P QElUGne WBHOABYS (R HOQRIKBIEARLENTAS ofdt niisss DORIO10Gst 50%,
at most 80% of a nitrogen content of the crude feed.

or aTm@shl 4% ofthe TyON e wide fived r Thpecrpdoprgdict sk Iyt f
emlg)rdglggntgr od UCII’&,I\ETH{ at mos,ifl t1O (&st 8 509t4m @nis or HmbRB05. In some

emSSHRREAEETA S of tHeecredelsiodiut adiyde ﬂ‘n asangeeﬁ*om] 0&)@11 ob 0 00é 10 0.2,
(g(goduct a nitrogen content in a range from
or 0pwdLl.0. 005 grans, or 0.001-0.003 grans. In sone

pro Pblgl ﬂteﬁboﬁgﬁ%ﬁé' tj;ﬁeeA gqul% of'@s icnfei% 6>r&ﬁféms%ft leﬁﬁtul@%

f rom rans of
hlghatdaitomns 0% néghelf,Gr af leattéo&/« hlghernhwtﬁne tAngyawg@ dttheryde feed.

st 1.7
In igain cPrpodgRe b AT SR 4 B0 Predfit s haarn s Litbeer 16-
70.ls 80-120% or 90-110% of the H C of the crude feed,
In other enbodi nents, the H C of the crude product is
1oom1szﬁ%eutquhaenw Chatrudhprodneides a @@@1 heferegtone comteifpdat most

0 20% of ¢rude d [

70 ﬁﬁt éxp(cg% g(:)%j o at 82)9*?& %%t 6lhe pﬁ ﬁeet oms c{&g{eﬁﬁafeﬁ? tg@ﬂe feed. In

cerlath SR diREnts, A€ cfitle EodRECKH @ttoﬂanh‘dtétd@tﬁrr@ Qﬂﬁﬁﬁﬁcﬁﬁﬁ leaktt 0%, at
a range of b0|I|ng points. In sone enbodi nents, the

leagriQtie Op atddzmt 60%orndthetivial hetergatemas contand of the grde fgd. £ r om

.08 Rl SRR A el
modt60% of a sulfur content of the crude feed. 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 raﬁge
from 0.0001-0.02 grams or 0.005-0.01 grams.

In certain embodiments, the crude product may have a nitrogen content of at most

90% or at most 80% of a nitrogen content of the crude feed. The nitrogen content of the
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0.101 MPa; at |east 0.001 granms, or fromO0.001 to 0.5
grans of hydrocarbons with a boiling range
waele@snetses | on bet ween 200 0OC and 300 OC at 0. 1PAT/NFRN4/042127
at | east 0.001 grans, or fromO0.001 to 0.5 granms of
hydrocarbons with a boiling range distribution between
crudacp@odm aped g0 DEudd prodd@ImdPhe atamast Ak 004@@ms,@1t owst 0.003
Lac ns Wit h
5 St mag o Al s BB i B s ahe S5 BECAaREINS ot am of
cm&tperLile@Ja A¥R8gen dnkAIR LRSS HERNG.6001L0005 E1ads, M@d@lpt) 003
has, per gram of crude product, a naphtha content from
gra9s.00001- 0. 2 grans, O. 0001 O 1 grams, or 0.001-0.05

erIal nbod e
r A omb Bt isRat, FERRMR Ry oL e BUECRIRRHED 1R Trom
0.0508raRH QR I0MBY. $5 ofahe JTaphiogen. hake ch oD chudtDrodumemay be at
at nost 0.1 grams, or at npst 0.05 grarrs of ole

mospaS. gt mAdF . WhpREHED, o MOSLT Sck 45 PUUELG. RAGMS HbehmsRis, the
/CS cﬁbcﬁg cﬁﬁgkgidblgtr 18%03%8908}9@ 1?‘@’ ?ﬁ@H/@ oA l:rlgie]f?ed In other

grans i ans o I NS per gram o
emtﬁidﬁﬂ@ltﬂrth)éﬂblﬂi@ of the cﬁmh@rmhfhodl 190F29% bdfvhe BHE i Hee drads, feed. A

LT AR R & bevzene gL en B nest .01,
con a}%t?dl &%leﬁﬂﬁp{h% Irgclggs 0aphtha has a benzene content

tecta or Inarange froml x 10 7
gr dite drmdelpmdﬂ;@ ik lgleawempdnentsiWith a gargewfboilingypoings. 5ln some

. 9 6
o GBI sSAPRGTE G s
of HYaRhBont (B adoflinsdandy AskiGhtidhet athasst 200 & 8f atv@dsy 2009C at

benzene content may not require special handling. In
0.1¢leMPaj t leasb A0 ingranzs, onfipitAR0 Inkay- 3 erems e hadieeerbpes with a

R TSR ARG OO ROCHE NP ras,

or fFARROOYE ltd 0.5 drid@ls 6PRRROGESoNIBYtH NBdiliAe range disattertionbetween 300
limted to, benzene, toluene, ortho-xyl ene,

°C mdg{).()x"ﬁ @;r{blOlpMPa, gp)qlwé}?@st QEQQ]lygra@é*ﬁr Fan 0. 001 to 0.5.grams of -
hydic’) ’l%%ﬁ% by ne%@{){h%e 5 8&&1%1@185%9%&16% %oqﬁﬁb B%d 5PEPEENE101 MPa.

ene; -trinet benzene;
| - niatsoyde-esnbodimgyts, tixearadnprodiictigs,pet gﬂim off @pdd product, a naphtha

e TR T A
eml%ﬁféﬁ@&? thEERME rdﬂ%@tt s TRy 00 PeZ &ags o 091-0.05 grams of naphtha.

2,4,5, - tetramet hyl benzene;
In sbrne-emlmdrmmw ‘tlor ndpbibayias Aemost Yok grams el neeshfd rEsanss, of at most

enzen | uene, or ta-
0.0 GRERGHoutrBis FEF St Rutl P sr e Rl B e st s
eml%cﬁmh'l%t@ dfrd)rﬁ 0200081 J0ettsygrfths, WRIUTR LG @lani; 0£10.00 B-0A3dr@hs of olefins
sol d as individual conponents. The crude_product

pergrapd o exrda prafiestc rlh isewe kmbesimanisp theaiaplthp 4as, afr gam{@eahtha, a
b n%%g%%n&ﬁélg?t mo r]@c(ylcl I %t %{Tg{ b ?6.’?1 gllaﬂmscglr e{‘t%&t 0.002 gramds. In

€ produ per gramo
cerféhp@fﬂ‘ﬁdmm@ntts ot aashtieOds @rfenfdnersofte@Othalis AogHdaiesiable, or in a
0.05-0.15 granms, or 0.01-0.1 grapgs. The crude product ¢
ranggﬁomplex 197 aranesttodry 8 gaswub £ 103 grammniod ¥ & ec@mis o xl0

grams?«r)nl % fllﬁ:elgrgmg' En%ﬁggs tl I%Sotﬁgt c%n&?n W3k m$§ o C(g(élcfgre%%azardous

gram o1" Crude
to I{ahﬂléythﬁls a crude product that has a relatlvely low benzene content may not require

special handling.
In certain embodiments, naphtha may include aromatic compounds. Aromatic

compounds may include monocyclic ring compounds and/or polycyclic ring compounds.
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an ortho-xyl ene content from0.001-0.2 grans,
0.005-0.1 grans, or 0.01-0.05 grans. The crude product
wha®s/opwss gr am of crude product, a para-xyl eneP€CDOSENL/042127
from0.001-0.09 grans, 0.005-0.08 granms, or 0.001-0.06
grams. . An increase in the aromatics content of
The rapbtedic rimpdsmipoundsonaameludpdus ereanvé limited ¢, benzengetoluene,

napht ha. Crudes may be val.u base j ' .
orth RO Ja R HE o LBET 2 V] R R ety Cau) RIS 1-cthy
2-mBAVERhEde; Y- iricdthid denfdk; 1,3,506metlylbéedné;0l-mathyl-3-propyl

cal cul at ed oct ane nunber for the naphtha portion

of .
benzehe; lemethek2-pOrpyd benzopp; Zathyl 1 Axdimethy] benzanss d-@bylahd-dimethyl

nunhe in a ran of 35-6Q.
bergh okt ud- Fehate iRl Sedipboe Sl p PR T BE G a2 45 6
tetrdnftflyl bBsAeaa a8 -ibRiRopaiae-NikHeesubsfitutddecopgamhs ofthenkene,

certain enbodi nents, the crude product i ncl u?\f/fs .
tolueregp PrtherxyIRag, niig-Xaleno RSy IeRfBEMIERres tharenfs Mepcyelic

| east 70, .at [ 3 he
wort g B V1 il 08 o BB Bk
compBnds. Tie BGdeISrodidl psaneedasxxdinitedtivrein hypicallydes an enhanced

product has_a higher total aromatics content in
contgyiigeenosBelic HAWPHE- a boi | i ng range distribution

betlﬂ%&@ai&gﬁlibgﬁﬁn%ﬂ% tEIQQ:nQﬁ eﬂr&mc@has'; BaRihhafaRdie product, a
kerosene"”) relativé to t total aromatics content in
toluttiecdnainafroma(pbd ha. 2ameimk &k @@ gefms, el Ol dketagsd Thy carde.

|east 5% at |east 109 | 50Y | %,
prodkFh PR BIRE S A0 b AT G0 BRCUNE P10 ATt LErats,

0.00%260 06 BANANE: KB5-03NEaRE. TheleRdé pRMuttha8per 2880 of &¥le product,
100% greafer than the total aromatics content in the

an dribalylevashnient faen 0o’ 3 geanes, 0{0R6-Ock gigss @0} --Uggsams. The

nmbodi ments, the rose , ]
emSRE TR e SHRSHIE TSR ARERL R Ry Dbl
oraifls QOR316.08 Bragisa580.001-008%erén@ grams, or 0.001-0.1
grams per gram of total kerosene and napht ha. Tltlwe
cr wieingregsr it thp awmabisp cojiteihob PaRRATEN G (Gdlgpasedhe octane
i.StE)] n [ I - .
prfl S GRL s B SATRE A0 S0k e
potéhtdle0th c@ilesrsGadotins potengatinrgi inelnds butiswer mited & iagalgplated

e e 5.0 Al S BLELALL ) Gy
oct i ogﬂlg{éﬁq}l ﬁ’r?ﬁg%eof@rS%tﬁ TR UEE nhADer PRasdieids 6 ketiee the
u

, east 0.001 grans, fromabove O to 0.7 .
req@iranet f&.2d0iives Saginarmse he ootagd nambergf Aresgaspline rigserian

I n.certajn enbodi ment t he ude . produ
erpptiits, e g e roadty e e B Bt bR e g et o
at 1&JTDA610RA$ R0, 5NA 16RE 96 ETHHibAT, the@ktagé aiinbér dahoagyheha is in a

an aromatics content of at least 0.2 grans, at |east
ran@e Bogrex, 76198a0r §&48t 0.4 grans. In certain

enmbodi ment t he kero REntent i

an B oRo B eS TCEP Ry LAF b BB S TEARS Woicnt in
hydr6 &b dhs Babing a®odify: rahge disFibaiich EoThes 20EMCandsd (0r Ebitotal

poi nt of the kerosene may be bel ow -30 0C,
“naphtha and kerosene™) relative to the total aromatics ‘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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bel ow -40 0C, or below -50 OC. An increase in the

content of aromatics of the kerosene portion of the
weewdospsdduct tends to increase the density apdI/Dsmoo@i2127

the freezing point of the kerosene portion of the

crude product. A crude product with a kerosene portion

haii sgnachbotintetysthekerend and rapbibz ity heue AfotaeRel Fsomatic

refl ed t o, produce aV| e I
comgaeidF FBpEpaehes senro NPT HERLRy o Pstp 0,000 0
grarRObddgrarh Bf filli@tdieRhddiaphMbs, the crude product has,

per gram of crude product, a diesel Com]jfﬁe in a ranlg
f r GieOrBBrodwt hasaner srmof shidg puadust 4 diftdiae congent in a tange
FIBodi t RS ! B @ 0.01-02
fror‘?}lﬁ@@@ a%ragqu of%e :O:Q:OSQ 1cd;% %rl!llji FlJ1mnr@§(?5egg’tgr%{@ gr ans,
grath€ aﬁltsoﬁle%n&foﬂi‘fﬁent@ra vadighteatsd ofke&rognatmsdiedeh 1rs‘dnmehst111ate 1s in a
enbodi nents, the di-esel has, per gram of diesel, an

ran@rfmmﬂr"c@"el)rit%m3|1n°fa2§£ﬂ1§3 fromo.1-1 grans, 0.3-0.8
gr 61 omZ% ?mﬁ Lok, gf{e%de PrOdRe BB, g@p Qi fde prb@uct, at least

cru e pro gram of cr product, a Vco)
0.00105h@Bt fréorh aaovezmgeo ‘V gmmnsOO@Oﬂ)—I)— i)gxnggwram@l -0flrgyams of kerosene.

0.001-0.8. ¢ f |
In cgifep ampeRIsercs fls s OehEs i PATIET-3 aettps B Bl B sgrams of
kerés@néa Ihddffe e%xﬁ%@rggﬁt 5, S Q5RAB ha hePgrombEketisaes af @fomatics

ram of crude pr Ct. In certain enbodi ments, the VGO
conh:atsof q:léeasg@ Argrahs, W@oast 4B gnammn og deaglidht arpms;. rlné?elr“l%lﬂge

romaOo. 1- 0, 3-0. I
eny e thr BEEHE AR Pot B e Pt aro s So g fanee
frmﬁ‘@nlt-@@ riths, &k 658502008 eraads. m)st 50% at nost 30% at

(%) or at nost 1% of the crude feed. | erta
en‘d@dqert@mtﬁsnb%iheelé% adeceping pabt ohihs kepsenepayPe pelewy é@ °C,

”belﬁg éfbu “E‘ﬁ dg%a es IS%L‘I’% C&r{]ﬁat%f%seo% Rl E@ﬁém Qe &rog{a%@? ef @k kercsene

nms, at nost
por@6@8Bthe @fud@@ﬁédtﬁt &ild:gfoaﬂ&eaﬁtthmdaatsﬂﬁ afDfedygeeatins freezingpoint of

most 0. 001 grams. In so e.cru
e oSS e S LSS S SEHE porion hving

‘a hl%g gl%ﬁ,g{ir :J(Sla 6§w FRAGGe fpgﬁ’irtrhgy Q08 dQ0 brddiudéBviation turbine fuel with

gr ans, 001-0.03 grans, or 0.005-0.04
the degirable }trnpaunﬁofdn’glm demsenasd lavh&eezingigoipt: od uct may
include at | east a n of, the catal
orolcheram i R R PO IR B R ol PR a diesel
cortd}Rh £ r&?@ FRom §901 JOQﬁ%'aﬁlE' 3P frB8mOiL0 DO AEram§). BORDRik- @nidiments,
gr ans, 0. 00001-0. 0001 grans of catal yst per gram of

thednasdldlapmmilgmm of Hiesed caneargmaticeenpnieabplsat 19ast & gFnns, 24 Iggst 0.3

gra%rg:%t{: %garlf)g% elggrl n%{gna g{ﬁ%[ﬁ?g tl:ﬁaet e1 s, éﬁ} ram of d1esel an

arohﬁﬁb@é&ntéiﬁ’ fixf §$n@B frokil Ll drafn) CCB-IOCmgraﬁlB drax; 2 OISCgremse
wat er separation abilities of the crude p

cr uhesqmqmub,qdlmﬁletﬁ theetude pepdaet hasrer gg?nbef g1 %Pr&fiu?’fh%VGO
corﬁ%{;%% fon dﬁ OBHI b@:grﬁﬁg %1%?1?6 %Oi 9. 83%;%% Cét from 0.1-0.3 grams.

or ot cormer ¢ ucts.
In &tag] stfbodimentsf e IG@adnterttin dfe caudeIdd!uoT exid ai rangehfeom 0.4-0.9
presence of a hydrogen source.to groduce t he..t ot al

gramqwé Onfagrans Pa BTRRLPITRIR RIPYUE Gt ceaiap) gRtdimgnigsthe VGO has,
Er?ilo\f SK}(? E;E{Iﬁoﬁl%@g baleit B a Itaﬁge AR O.P@t99%i'arﬁ?,30.§ -08drams, or
cata ys frecursor t converted 1o the
0. SC@B @kamt
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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in the contacting zone when hydrogen and/or a crude
feed containing sulfur is contacted with the catal yst
wEe@sHe®es . . . . . The catal ysts used i n conP@DURING4/042127
the crude feed with a hydrogen source to produce the
total product may assist in the reduction of the
mostil gramsant mest @S gamsm ngsti0e3 zeases, apesti0gramsuFanesy 0-01

th t al t
SRS SO RIS e
prodh@ﬁla§ r3¢d grane8flcrfé prodlict ﬁlﬁasﬁﬁlb IcOﬁteﬁ)ﬁ‘ in kaasmge fedre Wi (600001-0.1

basi ¢ “or Br nst ed- Lovvr(g basi c) and/ or super basi c
grantsp AP00IRG.95 igranah -0t 03 srems Eedhi Q- 04 £13mt al yst s t hat

may_ have r

or e agbotelae S plodieRb hoh el 1Ca a3 borion ofthe
cataBBDad| |56iﬁ6 Eﬁlboﬂﬂilﬁent:s’glta ghydetproducainéMBechvml gtsater tiidre0 s, but

cat al i ncl ud a compound t hat

Less e GramSEA G004 ) QQIOeamw o oo F IRl ERerds of gptayst per
appl.i

gran§ ﬁp ﬁ%{)ﬂgg %t[ e%gttal et e? %ss'ri]sg hﬁlh?iﬁig;]@l?é?{ﬁ%eg gttlg&%uhﬁg

tran¥ir@hién alfd/csrh&atmansm ptwﬂssn‘@ihd:l(lﬂ§35 t"ﬂletdmll’%mbf lmblblj lgprrosion,
of sul fur |nthe cata mcfr[atlode . &Acmde

inbibi Sssion: &/ rdpaiRase gvaer PRA et YTt SeSProtlig

proJurc ﬁﬁ}ap ?Qs tQeadt 4 PortiBh of the-calekAIRIag Be Bhrtiick @ﬁﬁﬂekle@lfo produce
daes nay %e found in ™I norganic Sul fur
lubrﬁaﬁ‘WMaﬁdi/DybthelEcbmmdrcta} p@duplisckl ess; El sevi er Publi shing

L ) .
O ATEL A O R 90 SR s
SOU.I%éft %ﬁbﬁﬁce"fﬁé’ tdtAGI bRt thal Bk alsirplle edtalyf@s b plurdlityrodiostalyats. The

| eas at least 0.8 grans, or at |east, 0.
catafyrstane tlod appieatmn rn@y frst bawatﬁh/éhprﬁ@%rw@hﬂtflr frRIveied to gt?% ftalyst

in tl%;%o%faa:gﬁr:lé/ écpuae r‘ﬁ’ %o%eﬂs ﬁ% LARB S dofiink ﬁ%flﬁﬁ}r% Yotktacted -

a“total content one or
w1tm1lé%atb9yaf\§1béur@(ﬁ nmet al sul fides in a range from '
rams, 0.5-0.9 gra rans.

Tl\/s"l"}@a{aglﬂx,s usieql, & %Rj)é@tlgg gleoq.ru cli W@ﬁsl}ytdirqg%n ﬁglllrgfb to produce

o LB A e

Not&o 55 No@nimShporybithecatal wst (nmmbimtmnmthi dero gen source may

k ) 75Ni 2 Xar
redﬂmagésllyglgg\@%rg@%g ﬁoqfézotrltgl% ;216 %‘@8 E%q%@ ﬁgl%l %Jrg @gg'%lc
(Lelms) baﬁﬁ@? @r&ﬁﬁé@L&@iépba%ﬁzﬁﬁd/ 8PSAperbaFie lcbﬁhgkmdn@ 161@11@ ErgSit.

atkalite sternbergite (AgFe 283)
Exanh‘;ﬂés:(ﬁ‘rwtal}tss th@lﬁ@@@)e Lewlg)basp ead/ oFBEnstegylyavry @;fe]gopertles

tit, 1.X)S (x = 0t 17
1ncﬁg%2$ém6gﬁlcggfé g‘gﬁ 'or() vagzéi te (NioS 2). )% n sone
embpdiARRhHodidkehts M Gadlatysd TMiCdatdes. The TMS cmﬂgst includes a

transition metal sulfides in conbination wt

conpaenal 5 oAt 1RSI ek i 3o 27 PEPOES U B igion
We@hﬁ%f tg%_f%rgls[lt)(t ﬁl%lgt%l LiRES %fthet: ieffgﬁb&'%é@% G @hdibi édsby éld?hn% the total

represen e genera chHem ca
wefeff dith@rdsditddnSadl(s) to thdoedd w@ughe pf edfanirsthalckilyist. nén atomic
al kal i ne-earth metal_ _or, zinc; Mrepresent

ratipiod A tranaiomERGAL (9 FRRITGEDRIALY 818 BngF TORD-2e B710. or 15

Exambl £of transition metal sulfides may be found in “Inorganic Sulfur Chemistry”;
Edited by G. Nickless; Elsevier Publishing Company; Amsterdam — London — New York;
Copyright 1968; Chapter 19.

Tn 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

47



10

15

20

25

30

and Sis sulfur. An atomic ratio of ato bis in.a
range fromO0.5 to 2.5, or froml to 2. An atomc ratio
w@B00s/06@6R is in a range fromO0.0001 to 1, 0. 1P¢DUS2084/042127
or 0.3 to 0.5. In sonme enbodi nents, the transition
metal is iron. In some enbodi nents, the TMS catal yst
sulfid@syper granu decayapsr & bgl‘talnn@mkaOChmI@aﬂSJ thg AM$ eatalyst has, per gram of

al kal i ne h t /1 t I
cetal3ta CoBLEPt DR g g ARl B e o i 4-0.999
gm;g @@fo §g19ahkst 6r .6-0NaERmis. G N'S Q ), chlorobartonite
i Fe24Cu0. 2S26.1 C 0.7), and/or coyoteit (NaFe
( maoijS catalystgoetadesrne @F Frovie sansitien mijel %ﬁﬁquy &Xﬂmp esof

\ tran%a %E qqﬁcrietsso]%ql 18 g&; SRAGR @ez} 51\3;)' t%) SE@EIHQQEE%SNQ 25511),

e re as synt
bravBfé gEHa LNIR ,CORSYY Blaclingitios (Fey ANISES), taagdnmpen‘éambuy be

u TMS_ cat al yst h
(AgFé?JeZSSf isopebasBECERDO M@?ﬂqﬁté%%f% Sb SRty
(Znofgji*C . &5%5 daf%mﬁgeﬁte %éﬁge% 1Rk AIRS %Clﬂeﬁeg{zgﬁs steﬁ%e@%‘_['e\/gﬁgﬁ' 253),

support per 1 rans

chal@@}iy@ﬂté/ @Iqug%')gtlrﬁﬂité %F SSD l]ﬁrﬂﬁ\(ﬂ?e%ﬁt @hxhﬂtltdn@@ d-d 0 Otte 025)),
ramns, to ms, 0.0001 grans to 10 grans
hea W%QﬁlﬁﬁéNB P aiapdie (B% gl100 grans of the TMB catal yst.

h gﬂ%@ efﬂ{)o Hféﬂ%r {henﬂt@ Uitﬁifyﬁ HhbRHed e d28ndts @dniiddimetal

cata fncl'ude re ractory oxides, porous
sulfidas hmmmtﬂnairoma)lm;h alkelpirietad(s), athahm-ﬁmh wstal (R zsf comppunds of

zmc? ‘gg]guxﬁgl‘gg apéeé)?t g}le iﬂ&@&@y%g% 21%,1 e er%ﬁ:ﬁcﬂ%kxgn}egﬁé {ar}fed by the
genérgla&hehﬁ&il ‘P&%ﬁﬂ@kk@h 'Sb]ﬁh@hﬁ@ A réprsadnts ek dnmttal, alkahne earth

, zinc, conpounds of zinc, or mxtures there
metaﬂay zwntvhrerprasnlets @rtranﬁtlen meteh§on Galupws g+ 10 of the Perio i Ribie;

and?dﬁ 1ﬁ;}ll o bl 8?11 c ra i o?alf@}) %S 1%trg'%l$et frglﬂsd 4 toofS rE?rtfﬁJm l1to2. An.

f"val'ence transitrton neta
atorgfc?@t% M @’g) dRtiak ragedasn 0000 rioct, W o @.Beirdd to &S. In some
eterm ned using x-ray diffraction. A portion of the
em]@lqu:ms e HASHIONIBARLRERD:,  al kal i ne-earth metal (s)

i gﬁgl&?@ tg%nbﬁ)lél{fﬁﬁn?so 'ﬁféoﬂggtcat% { Ry SndPe %&Qraﬁ kh&®n alkah

e corfponent of t cat al
andﬂ‘ﬂﬁlkallﬁe-smﬂ’EmGnﬂwnhmﬂmhsnettisuﬁrcbs Elot emmdp, bantonithdis e10814),

raS‘tU@B SRt 05] ‘ﬂ‘?&%det empﬁgﬁ{%ga@ é?F‘i %}f}tér%geart icles

(Ks T Ofie, {0 S&@c@@} ahy/st cRRER ra\IaFegsy(fez@)gf 16 k¥i5E ambbdignents, the

reicles o he TM5 catal yst have a parti cI e size of
TM&tcamst intDeleAbarsanitepsepatedidn Aitu.aBarerite prepased Wy SIBMayIRe:

refqp;eg}g? as ?yqrt]llbetlgg)laftg%l Cglllagqufa 5 hd?qxpl\%[l{heﬁ!: ﬁaﬁérﬁt%.r{?{ bd\Red as a

TMSEREARK I thB enelhods@RSdribd@héeinlhe TMS cat al yst that
I ncl udes al kali net alw al kal i ne-earth mst%
ZI nl, somsrepghedinserss, the RS catalyit maurl%@uféwérr%w %r&ﬁﬂnﬁeat most 15

ared | d \
SRS o S LA PR Pt e
Tyﬁaﬂlydﬂﬁl T™S cafbdhhasdor0 ol ﬂﬁgralnsZ 01980l toc(r grama,t ®Q&1, grams to
lums 1-2 netal oxal ate(s), 1\/&” J[
10 grams of support material per 100 grams of the TMS catalyst. Eeamples of support
materials that may be used with 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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acetate(s), zinc carbonate, zinc acetate, zinc

oxal ate, or m xtures thereof to forma wet paste. The
wowrdspest® nay be dried at a tenperature from RBOOUSDO4/042127

OC or 150-250 QCto forma transition netal oxide/salt
_mxture. The transition nmetal oxide/salt m xture nla
bimpielliallelimaetaldransitioarpeipkbauliides, Bk Yglopr o R Hets Pfices,

500- 80 r - : 1] ;
w0 AL e Ll REAR T A Aed SP rhrRSh. A
portivti slehdmikail mealls) conxpaneet, pkylibecardantel(s\ iontponguk; zsigen

comm) BT B oBGOTHEn BE RGO TGl S A BoRH PF GiechyS cgialyst
ma}?rﬁer? éécinﬁj%;,(r@%})ﬁm&?cg,fbe?a}ﬁém a0 INEPRAREohPobilien hbAdEEANO by x-

m xture. Hydrogén may be added
ray Oiffractib-t&bnlymes.s or 20-40 hours to the transition
nmetal oxid

/netal salt . mxture t r ce red .
s AR SR e PP S s o
crydiRLiAd parfibes SOEE TS EAthI9 HERY aDErtRES dify Grefl nist 80°% A, at most 10°
temperature of 35-500 0C, 50-400 OC, or 100-300 0OC, .
A, amtbsal 04 a0r go st 4 4. dh nognalpragtise, tha particlymize of thegrystalline

MPa. ul d be upder stoo uction tine,
pmgﬁchtﬁ%fp@ﬁga;ﬁwﬁ gengl cﬁ? %EQ%F i?gc'zluci ng gas,

Pr epsUrS RhtalyReithat Moludasalkan gt (s), alkalin@tartiometabd) zinog

gas used to prepare the internedi ate solid is ten
congieandseef zing, gt npeuxes thereof Apayohe Rrepaes Ry Bixipg a sulljcunt agount of

transition [ € [y, NIy Dol |
de-5gR b\ B AR B Sl IR ERUERT ot CHERARL Paltu Of
Colsir@y @-2ntial chrborimed(s)f Gomenns T need o @ate(sit @olmpds dt2emetal

solid may be increnmentall) aglg]%:d to a hot hgor ;
aceRicMpFIC CabENASEYAN; ACE@HR 78 SAiAKaPT WHIYTES thergod foforgife™e

I TR : IHNE 160-360 PRQLE 18®250 °C to

pas%c’)r#}réc}%t?gg@gl\% I%Etdﬁggagéfl{ehﬂ{epae{d%nd roduction of gas.
formharatisition netatmyidersalt mistuany Teatranslilon nagthl axide/ salignixture may be

royvi des a nmeans to di ssi Q 700 ©
cal i s ap B e A TR ADIAO] et e Dok 8h{Q-79 6 tp forma
trarR@idnl M&all FAGEmEaBdli Mikiuf) STIRftraabitiof afdtal LR Melfptakbdalt mixture
[ east 150 OC, |east 200 0OC, or at |least 300 OC.

mafTp rezatel yithHiy dendeném formuareguesst intergediats gelidh The adstitionoef
t 100- 500 i . _;
o BT RORSTE R0 0B R 800, i mupy

hyd%@%@fiﬂld RigkStrdndRiod dlstallukidetmetahedlt ixtitee dtdpogemymiayolgrearided over
su

ide and/or thiols. An amount of ,sul fur and/or
1050 howss o0& 800 s ek transiionRgRh o gB b lofugo produce a
el - . ! 0 h e
o) A, Dk PASRn A 3B iin
ma$ &k pedrnzddrt a sahperatifet &3 5a8 10, 6A-460 °Cher HHHBYHEYC, and a total

MR E T r—
tin%%%&cgtg)ngtgla_ﬁ\zr%%?% l&el%@cﬁ%ﬁE&Ucﬁhgoéas?ﬁ@sﬁ@oﬂ%uo%@gﬁ?&d/ or flow

and nai ntained at the final .
rat¢ efedudbgigas Wsed toapreparashe ibtehwediateaplid sadtenzhpragd gelatgye to the

oo et S5 R St T Bl TR A i oy
in QAW Snbdich&its, MR Faided thSuith € 4@ nRiRkR e SiithfihimalTorce.

reaction tenperature, the diluent/catalyst mxture may
be Fboteldcedontermedipiersatidmayibe incremprgally adsledde adot @iy, example,

0-90. 0C .or -80. 0C t.o facilitat e
RSN R RES I e
rat®® control the evolution of heat and production of gas. The diluent may include any

suitable diluent that provides a means to dissipate the heat of sulfurization. The diluent
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isolated in an oxygen-free atnosphere fromthe dil uent

usi ng standard techni ques and washed with at |east a
weorosiersedf a | ow boiling solvent (for exanpl ePCT/US2004/042127

pent ane, heptane, or hexane) to produce the TI\/S

catal yst. The TMS catal yst may be powdered usi .
maysn@lndlwdvctnéa:‘fmh abetlingrangechigr Mu%ﬁkéﬁ 104 eCc%tl%ﬁSE/éffo C,

i nQ tH [ f

teas) TF o B 881060 26y BRAR, Yeiatf e Tl rad istibution
bew@&ﬁpggﬁ@o ognlmgmﬁ@ oﬁmeamtc hrsomammhcmlsneﬂte,rth@ﬂﬂuent is

VGQ @relg/lgg g;]ggensl gﬂuifglr ;orﬁgétgx:dg% X{tng]‘.gges n%lhﬁlgilfqld tg.g%ygirogen sulfide
and/BY Hi0C S B bt R PhndiH At cthislnlds Rk 3ngttdm defo
al kal't™ meta al kal' 1 met

acet at es, oxal ates, al kali
mole¥®t 2180fmaslatt 50 nadlk’al ilO-ﬁﬁum1e%ybmépe$he rableabf Gelugmstlk2

tal carbopat | kal th metal h
e SO 8 ST e R s
mteﬁﬂécﬁ?cé soldd #63hé Hi@ue%@’ Elteﬁleﬂﬁﬂ §1!11fu°r %&hﬁi@ She RkidahE BEx@AS by be

acet ates, al kalineearth netal "oxal at es,
mcraﬂnknthllyl beaedt 1tora fired amﬁemtumce”éooaﬂwépb A0-420 ?Ch oiBPe400 °C and

malgé{ ﬁj,g ﬁqz}[:ﬁeg]@)é}a%ga ?0 Zra%gi h?lfrh,? rlga&;{] % %o&r% é(rtat least 10 hours.
TypRiall Nﬁ%ﬁh@ﬁ%gﬁ% KGhki R @O0 hdNa S HOKGESRE Gbliirs, or 1.5 hours.
O‘XV OH/ CsOH, K2COBZRb2COB3ZCs2COB; Na2(QZK2QZK2

Aﬁmgamnht:@@mmmzmmt@zkmm throgdiluent %%alyst mixture

maf St R o e et 438 BBIS0 R 3 asgs 30-80 “C 1o

famﬁ—ﬁa?&@?:@@ﬁ@fhe CaRYSBHFGIAGhe MaRB Zl%(sﬁ}fberZedlﬁa%BSCﬁiay be
OCHOZCaO CsOCHOZCaCCB; . Cs s)
1501N§NF42@KQ’€XH§Z‘I@S’2 @tmmz“@a@%%%?wng téridard techniques and

h t hept
oGl Bl Sl M M e i e

hexK2&3E8 piddR € Be malybm BeiEMS rbaljisteay be pDWéered using standard
I norganic salt catalyst contains at nost 0.00001

‘ teclgyugﬁag.; at nost 0.001 grams, or at nost 0.01 grans of

LTt e BftofithhE theatdI® iV Bbigakic shit thtaly®l. TRran@inadNthe

of Inorganic salt catalyst. The inorganic salt

inoxganizlsyk cathlyst mayninchide an minsgdnie perapoundorn oregiia SRMPAYRd, or
S

t ha Q I
mivg TSR0, SBo T GEA bRk e A sty akal metal
hy d\P&hQé‘st alRhli hictdihydideR eAlk Il ARtad hmides) didli wetabdilfides, alkali metal
cat al In certain enbodi pents, an_inorganic s

acetpéasatl %@h et P, o GmtAGoE ik ANl B YA S Haline-earth

n | do 0B C 8ds, alkaline-

me‘i g%ag Orﬂe i{gglh}%oém C reg% %adhikuge% %f(@gqeiceaﬂgt a £1t%§@%lngs’ an. ¢

car@il A& Carhided) @lkalfie-edrth ast sulfidésoalialid-deathi metelt eabtatm;/alh@ine-
an atomi ¢ nunber greater

11,
caripgneinl Rl BRF VTSR Entel g g igh giAgPygALS, or

ml%gtﬁepgofl norgani c salt catalyst has two or nore
netal s. For exanple, the inorganic salt

cat Bloyssnicait catabyistsdeclsdd, tbgt @k nebliinited topotistosisedy and
Nap kbR iR adel e N AR N R Il R
K,CO3/RbyCO5/Cs2CO3; NayO/K,0/K,CO3; NaHCO3/KHCO3/RbCOs3;
LiHCO5/KHCO3/Rb,CO3; KOH/RbOH/CsOH mixed with a mixture of
K,CO3/RbyCO3/Cs,CO03; KoCO3/CaCO3; KoCO3/MgCO3; CsCO3/CaCO3; Cs,CO5/Ca0;
Na,CO3/Ca(OH),; KH/CsCO3; KOCHO/CaO; CsOCHO/CaCOs; CsOCHO/Ca(OCHO),;
NaNH,/K,CO3/Rb,0; K,CO3/CaCO3/Rb,CO3; K2CO3/CaCO5/CspCOs;
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being in a range fromO0.1-6; and the ratio of
potassiumto rubidiumbeing in a range fromO0.1-6. In

wa@pwsherweexanpl e, the inorganic salt catal yst PCDUSHNEE042127
a sodiumsalt and a , potassiumsalt with the atom c
rati o of sodiumto potassium bein e.from

KaCORMECOARESHR:: BrrbOUNAEIDECoRION Aok oSG TUARE with Ry of
netals from Colums 8-10 of the
chéé%%ég{}é/cf%g@% conpounds of netals from Col ums 8-10
of 14 fendenbedimenibaibk énorgaiti@tadt databyat Cohtaims abmo$t A 0901 grams,

Peri odi ¢ Tabl e, co ounds of tals f
at mpted. Qﬁﬂrgr@@wrwaam% B 8H Eramecai DU P B b e i i,
t
per %gﬁ‘ﬁ%ﬁ tédg%r Tﬁh’ Hl}(&%ﬁﬂ@?ﬂt éa'tzﬂ}r%t grgns Cl:lgS%Ifrlr% &bodiments,
from ngambebutﬂais thmeO 00 gransyD 1066004 -0.00 gmnunpr Or@@@ﬂd db@@ﬁh grams
of 1wl L e SeeE S e e opinafigng il Ga@Rist

RANEYe Dlife E}Elloo&ﬁ{en%r thn‘éfgahﬁ%ﬁ Rabysbclude b dtShore lalkali
certai n enbodi nents, the i norgani c salt catal yst also

metalrsaltudiesinnietia hn okt et vath a@cﬂwmisnu_mlzer ahay least &bl éﬁr@tomlc
BN TETR I T

atorfe g}dbgi beB@r 8%ATR! @SRk eﬁfbbaimfﬁ’%sl ke d ranga el Iitbl 10002 to
oxi LT20), potassi um oxi de (K O) cal ¢i um oxi de

6, of CA@) 4 Whena mmorgamcosalt@@takm Ipesyo orHore ARk mstals. sigriexample,

cat al (g
e SRR RSP PRI 355, 8 i i
ratm%goalun@ﬂf:{)c‘o%&)um Bring irﬁﬂrahnga\/frxbrrﬁ@:ll{ﬁs tHefratio eﬁmﬂ}ulm to G ium

d HNOB), gl f
beirrin rendapAre 0. b dGe o S prvevBd) RGP BTG ongrcfom

© 0.1 I6 ?ﬁ?x é:rfe?(o mﬁjgznﬁﬁé i &‘Eﬁlﬂ& galt SRLy AT @s o sBquﬁﬁiHl@an&%' t

granms -t grans, 0.000001-0
pot@ﬁlaﬁ‘issallaﬂltmtm&ﬁﬁﬂm @at@0& sgdmrrstoqfo‘tasal)mhlaﬂmgjw rabge from 0.1to4.

conmpositions that f I
PR S e S Y T

ColBiS 8 8D-JFIMY Verfiili Babl O cofboitdstofm@salt RBHEOSlumhE8-10 of the
Inorgani c salt catal yst may be pr e;Bar ed using standard

Pertodthabrtﬁ,l ewtalFiomeielnming, ofgheiBeriadiel @mgmmmﬂn%tfﬁnetals from

onp t . of at al

oS TIATES ke o S8 oL TR 1Py 5 s 510 nluce
but ARHURTined (6 it e, Réhenihh, @b oreidkel]i Metilsfrorn nihﬂlgam banclude,

conp03|t|ons are dissolved in a. sol vent (for exagp
but et mat hmlteg te, ghrerpiva, mcéﬁqﬁe@urgoq)r\;gﬁgs)teq Jnpgmgegibodiments, the

i nor gan t v,
i e R
of iR6:@EKIE 8alt baallygtor gani c sal t catal yst In sone

o &d%gﬁl%ﬁgﬁéﬁggﬁ%@ﬁﬁaé% st Ll UE Ry Tre} pyies from
Col% u'aq % atd nﬂ?&lﬂﬁﬂ' 19 o%@illetPéfﬁ)HR:l"}( e. ﬁé@t@ﬂr@rﬁ lelumn 13 include,

, but are not Iimted zi rconi um
but(m(& @b& hnﬁwdao,wsnmx bodumirmgn elﬁomrhnnbmgi@mmnl@sairf mgtalexidge include

ydrotal cite,
11th§;g1 guide £hin@), potaasglglnm oxide (ﬁ ) caﬂzlurln rog)qnde(z(xj 8? or Al umlr?lllm oxide

(ALO3).

U

The inorganic salt catalyst is, in certain embodiments, free of or substantially free
of Lewis acids (for example, BCls, AlCl3, and SOs), Brensted-Lowry acids (for example,
H;0", H,S04, HCI, and HNO3), glass-forming compositions (for example, borates and

silicates), and halides. The inorganic salt may contain, per gram of inorganic salt catalyst:
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oxi de, cadm um oxi de, antinony oxide, and m xtures
thereof. In sone enbodi nents, an inorganic salt, a

w@ianss66- 10 netal and/ or a conpound of a Col POMESHOLOI2127
nmetal may be inpregnated in the support.

Al ternatively, inor&}mic salts may be nelted or .
frons B forasmsetd Ol glanise@ OO0 -9.0} ewens; or BARN0 007 Eroms gt aybalides:

SUppor t t [ (.
b) efiBRG S TP e S BRRRs M1 GREA XRPALEER d0g0 °C: )
Leva@4dids; @) BlatstedtInpingakldy; ey aiiesrasahdrengenous,
per meabl e, .and/or nobile at a determ ne(gIr enper at ur.
or Tihs ispreanipebeaiplEstramoRe RARATCS BaRe Ypo %E—‘P BE <% n
cxag, £ 8Bl SlpoShe STl Eomiiont RGBTSR pEAME poine
standaxdpnisirg technidues (fox axgrhgle, milliipand/ dgubvepiesig).i brotbér t he
om salt). Not t oC be bé)und b i?e AN tS S bel |eeve%leE Q\%Eer ora
RO, FRpagAiC Gompons AR tisbeg R & SaivERy Rk Fa™
suit&tﬂp Bf%aﬁi)c suien) B0oREhIREMpbANSH/selvédienikaks. Tie Rlvent
the 1horganic’salt catal yst increase. As the ionic
maydbestearwed using steadred sepacatiod dechaipientodiroducs the/ torgsaie salt
ource may perneate through the inorganic salt
cat _yof‘f'al yst instead of across the surface of the
| NQL Y&k endBlime e, Hlorsinic ek SR AkiiRsgatic bilecailystendyciad
and/ or hydrogen source thr ou%h t he I'norganic salt
incaspereted ieie @l supparhtoaforipciuppertediinorgpric seheaalystn Fxapples of
bet ween .t he, 1 nor gani alt ¢ I .
supBi B o R RO a €0 B elro i okRle, Q10 IREL Mo RS
oxid®, Gtanane beide N18dedthiéite al@hiea, @imbifie, iroroe:gadinickehotide, zine
catalyst may often increase the yield of crude .
oxigsy; galieim ¢xigs, pniimeny exiderangmixpesdheregh dpspme siabodiments, an
. _ b ocil ) t : . . |
R e e
impregdted Bh fersdpporaf Altbimaiivedy,gaorganis sdlts mat bd mpslted drooftened with

heehagyl BEsodét Broate aeian o B RRLoH e, g W RRk! d ddbborted
ino{ggﬁl@égﬁ tMhfyy, measur enent net hods, TAP net hods, visual

I'nspection, x-ray diffraction nmethods, or conbinations
t heh strficturBd thesimorganitArltcatabyst wpiehltie bedeatcs apehomegengus,

of .catalysts.i.s described,jin U S Pate
perffegit 45" iy LS dapried Sty 6F hEX blure ggmag when loss
of & Re§% hB83ataB sERARIurE! ThE inofrahARaftyatayst MY bbeéome

~obtained fromMthra Technol ogies (Foley, Mssquri,

diseydgedwithoTtrresubaantipl ghgrgedn sappP Bt PLFREwLS, ighout

t enper.at s - - , a :
L A e
catd Ost becddes digvaldertd emotats) wien distancestgpewéendomdindhd Bittic® df the

.1 x 10 8 torr. The tenperature may .remai n constant
inoRgHiCGRLt FHEIEHBEIeR®. AT AT OHBRCRHEC R FRe feed and/or a

) . . . -
S LE Sy eI DSTANNL B LIRS phpangagtes e
surfieasfihe dnorgaacplestalfstg Remseatibiadf the ofude feedoandldréhydrogen source

i norgani c salt_ catalyst include carhon noxi de
threxE S PaTES ROl O AR LGRS gh U GNP BRE i petgpeen the
i icl SIRGERLHR B Mk FedBRd/ob tleafidtd¥en 6508€ PAn i i
1nolir%@lrcease % gas e\c/ol ution f Pometq%’g (gr%gr gani c sallrllctrease .
contatiab et and/od etretivigdaties ofibn sicdgandasaliccatadyst ey often increase the
yiefdeor}pc?lg(ffl:tplirlcr>§uc?,tlin\{\{tt‘| ngolzliugtti]c?n 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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i norganic salt catal yst becones disordered. In sone
enbodi nents, an inflection of emtted gas fromthe
w0 p@sgerssT salt catal yst may be detected over BCT/HRIPO4/042127
of tenperatures as determ ned using TAP. The
tenperature or the tenperature range is referred to as
mobilhig) ke deemenet wing DSCheethads: iagic eandpetivdtymeasyreniant

te tur.e range,determ ned usj . [ e |
et B b e AR 16 T AR S0 o
therddif | ection exhibited by inorganic salt catalysts
suitable for contact with a crude feed is

j n AP
t efipense o BAP tindmtetninerchanacigoticnel cai@@itg@(deg@,l eglm U.S. Patent
300- 400 0C,. Typicall P. t enmer i Sod L
Nosy Bt £ BrRbat et S0k b0 o R TR Al o4 B3 8 fhncr et
A TAPEPQShih81¥e Htaisied frahl MithraoTaghnilogisa(Rolaa Mibswiris Ul .89. The
exhibit gas inflections, but at differ (igt 'BAP 00 °C.. or 60
TAR mwissisanay esperioimeshinafanpresatate rapge TRz 200 - 50-500 °C, or 60-
LAfl.ectioEn SQCI it bhieth ﬁﬁdﬂ%’e{?ﬁuﬁﬁ
400i ﬁd?tcagl.{efl@rrlg %?e ael%%geglfeﬂrs\fnolftb %q:?’gjg?g)ﬁ?l Ssz in a \(f:r yst allaarange
fron$ 1 KUGH' el x 1107 2orhi The tengrestanre dnayrgsinbl copstanicandray ingrpase as 2

func;tigpl@ggrg}eg]%sietgﬁ %ﬁg@%@ﬁﬁ%{ﬂ%&@ 1nta|§ggltgl’s¥]6 ?g’tglgﬁf;)i%%%g?eg?éa% emission
fron} th%riﬁ&fga%if: E@;’&a&%ﬁgst% g‘l‘éﬁélﬂécﬁ 2RI EEST JARSQhANLbEY fionhe
i S nor eat) . a di

sordered crystal structure, ions
inorgfiic Balt casgadidudadcaroremohoxidd errbas dipiiden By drogen, Wats, or

mixlptgggtpgr:eg ! otrsjg]i%r Z IB‘% ra‘}/ Yi”é]gg aSt ! eéégrﬁ Esha@ég?ltg%eé ﬂ?gas evolution
froth 9%%5 Inik Qalk 8181956 s etRSted IH0RGIERS to Batheaempaatmse dtrvdiith the
a

i sordered crystal structure, and thus, a quantity
inorghnic eals camyitdecemes disrdetsdd from a di sordered

tal struct i St Vi | - aat , LY oq
PSSk LBSEEL  A10  penuagsvcat

\ maﬁ%%‘c;@dtecﬁéxfc@ alraR Fterdpaaiuastae deteaniped asing @A, rillegemperature
e

odi ments, a _heat of dissogiation of the jnorganic
or therfenperature yanze inselereeddpgs five d AHnteqPEYE T%?dns%? Greipegature
00 0 BTy in8" | rbfaghell 8 & @E “A6hilfem BAP
Oftg%%gl %aﬁﬁerg?%r%%%{egﬁgfeﬁglﬁ rﬁ%ﬁ rscaﬁni ng cal orinmster.
tembpBra@ur®SC met hod, a sanple may be heated to a first
t enper at ure, c,o%l ed to roorgpbte er at ur.
iop it

oAl eq BimaTer 1 SHHRAEY FBREh S Rt P Rpcontact

wit iarcﬁide*}@%f i B0 GAPSEApbMnRE Banb8 BlofS FIT-600 4G5 200-500 °C, or 300-400
entrai ned water and/ or solvent and nmay not be

°C.r epriedbnthet TAR tepiperdiaretie it 2 thgelfremodi0at000 ks  Insgme

l e, .. [ b d.h X ; .
X ligfrlg{lfg ndlga‘él}??%{ é)rﬁ@ﬁ&\ﬁ of %Lﬁ\%blegé%r %11511% g%([) %tt%lggggiéﬁ Ex@bit gas
inﬂgé’ﬁﬂrﬁ?ﬂ)dtﬁt bet-wee TAPORmbSAnA&. The transitions observed

uring the cooling cycle and the second heatin
cor Tespoguitude of Hie inekatier nfreiadassaciased with ﬁr?eenglgﬁ% B may be

“Heaf. transition. refers t.o_t I trhaty; YidSred crystal
an W}g{g‘ﬁ‘%l%l? 8@&‘88r4’%logglﬁlpeslczensd 8rcggs%agrsr@&°ﬁﬁl%a IQ? r bég?%re red crysi
strR@GEBe dinSRiedsede wheRalljheoHtgmesrcited, end reteasasmns, molecules,

during the DSC analysis. "Cool transition" ref

1z
gaseher pPBbiBsEONTheTons SRS RSERCHSITBRUITE IR APSEY HPar Mo
hezt%)e %&;ch%ogéege% grgzgtqfe stmﬁg‘ah%%&t@ ﬁg@%é%éfél@&'t& &3€h other as strongly as

reases rin
ions in a highly ordered crystal structure. Due to the lower ion association, less energy 1s
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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anal ysis. In sone enbodi nents, the heat/ cool

transition of the inorganic salt catal yst occurs over
wa@20angeedf tenperatures that are detected usiPQI/DSW004/042127

The tenperature or tenperature range at which the heat

transition of the inorganic salt catalyst o

strucnmnelmgfpa:aﬁﬁ grathr Hgats agnEh faonssandior gag {féeaﬁ%ic §9m gehly
nperature of the
Ordefegz‘%&%ts 1}18 ea%gle gglﬁﬁégjm%égg(}:egnd heating cycle is
refg édrﬂ@exh’@oc&ﬁlehﬂg% het of disocBREOntof theeinatganie'salt €hielyst may be
i norganic salt catal yst rm¥ xhibit a he%t tr?ns' t iogg
obseirvﬁdamraarﬁ@&e repwlel 0080 St pecatngFalpsy CognEG R as
deter nteh ﬂflﬁg %r%ﬂl gca§1ﬂ Jahfi‘ﬁné%&” tRLISS A RREERAN Sarifik tnay be
par t are atively honpgeneous m xture, a
heatsdapefint tdrﬂ}ﬁrqmmakccm)éshmrad)rﬁdempttrhtutda endqﬁml ha@ig@ plsegpnd time.

during . a s nd heali
Tranighane Ao ST PR R feedihieceoy Jectimrapialfiot epgained
watér%ﬁ)%? Bb1Geridhll nP§ ot 66 F‘esprés@mﬁtﬁ@bﬂhé uedtof dlssoc1at10ns For
on- honogeneous m xture, the shape of the ak
examp]:epmsﬂy eUseIwetdfhehmﬂdralmg(mf paabistior ihygr a@dmiﬁjmhﬁé 8@’@%13’

NCEEE TR e e
coof?x;ig cgfc:l]eeﬁﬁlechg &bnd Redtite c%ﬁ@ﬁﬁ)%g td ﬁ{éﬂféﬁtadﬂ&iﬁoélaﬂélﬁof thaekmple.

eat transition generally indicates that the
st riikautransifont’ efersaothesprdesss thabbcauksawben ergensd mealequlgy,and/or

h f..th f
o TR o A PBFARD fle c
analySRBHFOOE tﬁéﬂgﬁl@ln’afk%r@ o thepRddebd Mt stcdisriing helatulegand/or atoms

ecreases. Honogeneity of an inorganic m xture [@ be
in arsa’u@umjoelcm eore bﬁm@gm@guwh@? the fEMRARTEACCTISESRING ‘the DSC
anagrls :[lrll §/oneﬁ E%é; Ielcl)trs] %cgzroém%rlsﬁ ornoog eﬁlglﬁt hic sa tIEQtalyst
occt@ roﬁlgﬁ@ﬁﬁigde Bﬂteﬁipbﬂtmrbmaeaﬁ dsteated uting DSE. dI’ hleyteufpetaha'e or
correspondi ng anion increases. For a seri Es %I ' 1 ons oc{ .
temgplifﬁqrgrangﬁ at(\g]@lg the }ﬁ%‘gmﬁhqn&ﬁt e IngEganic spll Sfalyst pgeurs during a
A6 DEhYRRRst DS CGBkb&Ature of
i e
the tanfiyrator ranget durimgtai seeorfddreatisg cysiwlistroferred td as the “mnrgm@rn DSC

heat t sition te ures f h nd/ or
tempggE h DR R A S Trerauei e aebafioh pChiRk ferveen
2000ﬁ;§< @Qg0|4@gm@a§p;boa4@)a>@nder the DSC curve). M xtures

t i’'ncl ude cations with small ionic radii tend to be

norka aadnakigenit Isdhthcaamnﬁmss mprgaatcgs@]rt presisies thai@rg a refgiiyely

us acidi t he

horjgETe B PALT ek T B atre i e MG ERATing o
secOihd Reabihpdsclt apd b\éﬂrélﬁtlﬁéliﬂ ye®gem &Dmmganicmalt hetagmeﬂlarmmtams

of an inorganic mxture that includes |lithiumcati
1n0t$m§>§alt®aﬁmtﬁ@mer¢lm:\f€§a%@u @fe%ﬁnieWSe@%‘ffegﬂ&% Shipg 0§ fhe pealk

coke f
ass?ﬁ}?ff% ﬁlh’ gsr%egg{;]{lw%cpr esgérlliclgat ¥ ﬁlel n rggﬁ%agvsgbmad' An
abseRdeddfYpehkstih atDS@l spasdam iadichtenthatihielsala dbasrmpe nbsoomdrrelease heat

radii than lithium The abj f’l to.i.nhibit
in the sepanedisaPSTAlES KL éﬁ%‘é@’fé% ?ﬂ% gapgion eqne dn‘gF% At the
strl}(:ltlﬁcla%fﬁq stcn'ﬁ ¢ o%Eﬁ(Zt]Sc n‘éf"“.@ht”“ mbodi nents, the

I'norganic s cat ncl ude two or nore

i no Ag aﬁmga&htygf th pmmulmﬁ aDSﬁbrganp ealamirterefinereasgs Hheodbility
t he inorganic, sal ”E/V
of the mixture {0 remain a so 1d ora sem111qu1d during heating decreases.

Homogeneity of an inorganic mixture may be related to the ionic radius of the cations in

the mixtures. For cations with smaller ionic radii, the ability of a cation to share electron
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determ ned. The m ni mum DSC t enperature of the
inorganic salt catal yst nay be bel ow the m ni nrum DSC
wao esopesmbur e of at | east one of the inorgani c PEL/EE2004/042127
salts in the inorganic salt catalyst. For exanple, the
inorganic salt catal yst may include_ potassium ) )
densay mithrea¢eereapehdiegs inion Tardasssand thq:wagwﬁ}hﬁ eQIE95pAREIRg anion

incrdin 106 JOESS o MO Pt Scas O Pt S il ligher
mte&%ﬁ‘c LB ARSSAbIES bitvean fiRNGRoR AiMhe AfioaADthe @nioknris 8 hand base.

enbodi nents, the TAP tenperature, may b%iebetvveen th
The b@tet mtqmnm at‘rf@ctb're fences tepd to r5Hdt @fhlglpfe pldragamion t@%ﬁ’%r%mres

nd .t DSC Lel [ I
for (05 aff o7 g SRR L plienlp AR SoERAGRR I SR fharper poe and
incréal&d geNukde&sahd Dsa:t@h}ef)t I\/I‘rﬁtyardsehamncaudeamgteni wﬂlnsﬁﬁn iggQradii
0C. The DSC tenperature of the sane in ncl1 t. .
tendda bamese agigdie then ¢atiogs P%]ﬁ’@%'@r g2 g 8‘1%% 1  Jorganic

salt %ﬁe‘%%ﬁ&%&%ﬁ1 (fefcretagiﬁ% Eé{tgin‘i’d ﬁHﬁl F§§é§a§1ﬂ]@)ﬁoﬁﬁc@f a crude feed

or at nos I norgani c sal t
withcaliwlrygen soliee ihdse esEAER Mnm@mc tainpee thatingludes lihanm

it itk s STl

orud ﬁ:%ﬂﬁ s&ﬁcélﬁﬁﬁ% f% Rs&RE @Hﬂ EhoBQIRYESaSH camlat that

WGI ght andZor hi gh vi scosity
1ncln‘dﬁmamItsnmli$a (drger ienxia m;dndharchﬂn@gnf ehel ?.blllﬁ’ q0|1qlubl(y generation of

s. I n cept ts |t
sas Bl A npugpseiegr el ey eiedae e el e PSR ef at e
t 0 1h Rebikdth SHBb AN 8 iforahit Saltltdthlfg higainchide oko biwaore

inorganic salt catal yst |n a tenperature range from
inorg@gic 646. CMizoons DS etz tr £8¢h fcthe inorganic salts may be.

detqng?rge nj?lgl%?nfjng G Ir]jllsod t@mg)fe{atuﬂ? of ﬁl%rlg&%h cSat Eat&lﬁgté}hé’ysﬁe below

he particles in

~ the AGhERNDS CBhbeairaby stledseamnfithe mobiane: mdtaksalte m the inorganic

conductivity of sone inqr ggﬁm c.salt ca

t h
salt gatalyst. digsexpmplse iherpergamh st syt éﬁlPae‘P%Halﬂ%/ 80"5%5‘1:%% n%ﬁonate
and cgglln% GARUE! 'Pé'tatséllufhf cafbodhidGh8 cEQRRARMhaRfexhibe DSC

organi ¢ salt catalyst changes. lonic conductivity of
tempél@ﬁgﬁfgreatsmﬂhms 56BSChA Kt QyRNirEH/ EyCop phiglypigexbiits ¢ DSC

law. V. =IR ere Itage, /is current, and Ris
tempgrgfuge i EANEE 5O %\9\5/%#@ ?égnl ¢ conductivity, t he

in %%@er%n%ldfm&ﬁﬁ 3/ BAP W@ pRSuR BELBe bé’twaelﬂtharDSZC temperature
vessel with two wres (for exanple, copper wre

of gplamsti amerof the msigapisralisansdhe P eRPRrAgHR Of thebmrgamc Salt catalyst.

ForseéﬁlgH%te ﬁ]g 'Jgf}lB ge%%ega( %%a? Iﬁl'ge Bgn*]&%mg LR l:é(tgltytst lﬁégoe if d ﬁn@e from

350 SUU €. CPIE@BSC' t¥inpdratued'f the sa\tﬁéﬁ@kgaﬂ;ﬁﬁsaﬁmta@snmag be in a range
nmpl e may be £I aced in a heatin g?aiarat r oC
from@é)ﬂé(@0|°€c e yemnsraéur@%theeladwﬁ*a it iy bogh fepst 0

160 is applied to wire 162 during heating.
Oraf’ﬁéomfg@qgﬁng current through wires 162 and 164 is

meagHigstg@iic Balt &ftal3Gbhat ked @TAP%dtmjDSfétenimtatmrs beivteen 150-
limted to, a nultimeter or a Wheatstone bridge
om R a) Hese

50@%@0@459 8CherHIA0) %S snh darsquhapirseq e
temperal:t]urlés in %f:a%y em Io'c:lfrr?erllltso ganutgerﬁsgg to Eﬁzﬁyze 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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resistivity of the sanple should decrease and the
observed current at nmeter 166 should increase. In sone
wepistewent s, at a desired tenperature, the inPCOHNI004/042127
salt catalyst may have a different ionic conductivity
after heating, cooling, and then heating. The .
condaitifitr eftbeinorgantsrial cohtistgenerelle sttmkiied todhe apdicles i the

. th t al t t . L.C.- ,
o SUSTLRR BT, TS ST e o
cataly§s 8hatighs ArAbtveshaRrd e tamthé eniferatuieian ghivhabhicgondingivity

fonic conductivities, after heating, are expected to

of a gjagleicampanens pf theanergaric salt eH@lystshal%sE- t he i nor gani ¢
salt . cat al vt i diDehiR&BSY A%hlyih® Ohm’s law: V
c el i RSl Tior B8 SARIAR, L BTRRRR BB s Law

= [Rpvhbiedt B8 woltage, [ is aurfeat)gad &fis iQist008 T creange i@Ge @Bluctivity,

the gren A GHLHHISSISERY PLBIBSA SR ROUGRAD TP HirPL et Senple
COthEE rgrv_ri)tleg 8{ gl%ﬁtﬁn %ﬁ%etg) %egﬁl%ltéﬂsﬁoﬂ@(cﬁ&fl&eﬂut‘ﬁﬁ%rWQhQﬁe #nBrganic

eratures abov 0C and bel ow 500 OC. As the
salt tadglygani ¢ salt catal yst softens, |iquids and catal yst

particles co-exist in. the trix.of the inorganic. .
S At i yhematia ol aspisim Bet 1Ay b kiedds fggie ol giduSeivity.
QuaftTRELE MBI Bntafifihd sH&HION 58 Hﬁt?/ge plHcad il ¥ hedting WPPAHt8 and heated
pressure of at least” 0.007 a, or at nost 0.101 MPra,
increvhentalhe@tasdtsired wnipsrapencaViottagafromsonisg d 60 papphed towirg 62
.nost 800.0C, spych that, the jnor j .
curifiy Sirer o Foealied rea RS i Y 384 Bad Fi4 1Bl t meter 166
MetECRI6 Ay B, bitie noNBm@ad ts; as@lltimert at y Whehtstod@ bbidge.t Ae sample
second formof the inorganic salt catalyst .is )
158 beecamrstiess homogenagiip (gretaoliled withpat depgmRpgiion peeurring, the

1. nar | C t j RBould . -
e R0 GRS FREAETRRER OB Mo
incrégeond formis referred to as the ."defornmation” '
tenperature. The deformation tenperature na e
t eAPEPRE griodigiegts, gha 8P et e lgfrifrr%fnl%lf?kftc‘@?ql%ﬁt ray
hav€ TRAR AR M (Srgﬁ Rk Affdr @8aifly, EORinbNRIIAAH Beatidk! The difference
cat al yst el fe e?orm under gravity or pressure upon
in ideatdmdgctivities ey mdivate that the pyystabstincair ef dw ingreanic salt catalyst

ef ormatj on temmerat yre t i ndi.vi I
has begs B tees Prgn op isbiimD i ficiehf WebgRbond form)
durihglﬁtéegcﬁ@ Thedbdic atRlcHGiltics, AELLERSNnS e expetRd €o basingRniocthe
S

s that have different deformation tenperatures.
samEhitthe dfror efithe Drerganigpaltaatalyst deestiob change gurng heaing.

catal yst. differs, in s ' :

P e e R R Y AT
10-T®f0ahicdls | 20-500MmeesisabN> @I diicrend, as déttieninebbypassng the
~ salt catalyst is liquid and/or semliquid at, or
inorgpaig salt eatelystAlrongly 2 sresbgra ei6per at ure. 1 n sone

enbaall AEL, | ' jpSrafurks S88vE 50 °C

R e
andHRIRES @0 ¢C.eAs Ale insrgahiovalt ttelyst softensyliquils amti¢ataly fhParticles may

tenperature, liquid or, semliquid.,inorganic.salt .
co-g 4 (ST A RIBPFERHE Sl CRIEI e dae RS prdgfpmay, in some

R Bs [ Sl ERBf AR SILOE MPa, or at

em@éggrg&tgﬁgfsf?ﬁg}gﬁgigg{ %ﬁtﬁg%t he I%is%%isd or seﬁi [iquid »ore
mostrord aviPe, velantheat@tl &b y stmyrezaure of at least 300 °C, or at most 800 °C, such

that the inorganic salt catalyst transforms from a first form to a second form. Upon
cooling of the inorganic salt catalyst to 20 °C, the second form of the inorganic salt

catalyst is incapable of returning to the first form of the inorganic salt catalyst. The
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| ow solubility in the crude feed (for exanple, fromO
grans to 0.5 grans, 0.0000001-0.2 grans, or 0.0001-0.1
wW@r@s®6®65 | norgani ¢ salt catal yst per gram of BPCTITUS2004/042127
feed) or is insoluble in the crude feed (for exanple,
fromO granms to 0.05 grans, 0.000001-0.01 grams, or
temPe12000at Whiob theginenggniofsalt n@msjamwsCﬁ@ra |ﬂue frst Brpgp asepond form is

5T 8BS e e A B SRR

temp&iRehré ?hn%@bf:‘ﬁ BinBR tbiPeISRRE | Ihg:eﬁﬁmtdmﬂ)oﬂﬁrﬁ&ﬁs ithe peh'ﬁcles of the
Inorganic salt catalyst. A shape of the Dooi peak

inonghmicsalt sgtakyplesetfrdefonyndse Sy P PEEas R HPQReatige 49  dgformation

el L B BB S e 5, T i e

saltﬁll i3 @m&’ﬁm&ﬂﬁm&u@,m indrghiiie shlhcatglysiincladdsttwoat alors inorgamic
ray diffraction, the Do

peak may be
saltﬁamt boveciifiafeat defermgpian trgPHaLTEe ?FhﬁtdSﬁ%mﬁé?P faperature of the
1no%§f11%:r§§ft %gtglg'lsp%ﬂ@rs' ﬂlogogﬁrgn%oﬁ%én@ atdh ¥t de‘f&ﬁfaﬁ@ﬁ’ rEEIn"i’ﬁe!ﬂﬁures of
ghl’y ordéred 1 norganic salt atons, a shape of
themhwdnﬁakorgsmcﬁiemllswltd y narrow. In an inorganic sal t

t t ,.a K2 / . 3/ Cs 3 e
C ot B Rin arad TR A BT Bl P B DALl ST sprpiliquid at,or
abo%8) the ?%%d/&rlws@ RaRRdire! 1€ sdBObmBE@KARYtHB®norganic salt

relatively broad or the Dooi peak may be absent. To
catdlgstes aligeidiol atshmllmugbatdhfr mafimupoF @B ran&os BISC tgmpaggture. At or

changes .dur | eat | an_x-ray ,di
oo e 2k PR B S SRR RERLBH
catd19tnhiR6d e tkOLma¢ fdd \Maiyhlrﬁéfd)mé-dnﬂ}bd@héﬁtﬁ &‘Ginh @Reparate phase from
spectrum taken after heating. The DgQi .pea

the cesterfeesh dngPmg epbogiveenis &eglsawcé ok wermiliguigs h%‘)fg?i%c paieeatalyst has

Tovsgi fggamlga&h 4ORIORE LI %&?o}ga&ﬁ%gfa&éﬁg@@w@ 0.2

gratriR€or®. O(ayldﬂ) fi fokaand @ﬁmo@pmc tsalltl mthlaktq:rer gtant efredafeades is
bel ow 50 0C, dgltlonal

insplgbledp thegrrudeieed Har GrRlE. fr% @gﬁ{lg%s%b{ B, Qﬁﬁ‘?o&lf" 01
gra@%l Gt ¥&lot -6 T PRPinoRERKS sl caldMit ?&?ﬁa&mﬁﬁfétﬁ@cﬁ $t the -

htacting conditions may be control such that the
numntmiTﬁfddanamunp03|t|on (and thus, the crude

uct e varied for iven cr f ee
o Sl B e S R R SR R gemine e
spa@iﬁthff Qﬁ’é"éﬁ)l%s i e lltl& ﬁhc RAIOSHIA Y st C ANPREE bf BB Dbl Petild @6the x-ray
is not limted paraffins, olefins, aromatics,

speotrumi mayubemonitered efd thwdg@vq:@dpmfﬁb% ingrgeaq fgltagticles may be

est%aggcg 3%6&%% g‘;%?fé‘f%% lfgraé{%gx T nﬁrggeglg@ %%1 tc&%P?unds of the inorganic

salCHM19&! THo W@ A-taly AifrattionG GHEID Y Apdalmant ltdﬁmbiil&)reﬁﬁlai thstspacing
descri bed herein may produce a . total product wt

betpigar Rtomsapayphacstisaisd- doRe ingspANhalt calrsh ek eppteips hligély ordered
mON%%r%C ﬂb?&}ls %fshxl?%éﬂﬂé P&Oﬁ gﬁ{%s %th?él# A&y, Uﬂ?a?n ﬁlgréaﬁlc salt

ased on eir m coke.
catelyatfdresxamply; blKQC@QmzﬁOW%G@JﬁamystMaﬁhohtammdmly ordered

. MCR_ per gram of crude woul d be expected to. form nor
inoggRiS HeANRS, AR, HEPRPE R BonERak Y trela?W%Y Beopd gF tHeDogs peak

g i bREYARLAGRR Gt AR dURLds by
a\?ggﬁ%& Jgg%tgﬁltl@%gﬂﬁggg})g%st 31 % grsarrs of l\/[:FQ‘é per w8
hegdingmarok-raf difilacgion apetiuar eftthe inorganic salt catalyst may be taken before
heating and compared with an x-ray diffraction spectrum taken after heating. The Doo;
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

57



10

15

20

25

30

In sone enbodi nents, the residue content and/or coke

content deposited on the catal yst during a reaction
w@esosoeienny be at nost 0.1 grans, at nost 0. OSPQI/EABN4/042127

or at nost 0.03 grams of residue and/ or coke per gram

of catalyst. In certain enbodi nents, the weight of
dlffrﬁ@fbhdpmtﬂmdfahen eidkmperpuss hedaiv 5A °Chddditicnallxthe 517y

range from_Q. O ans 001-
diffractign ngtiers of F%wgwﬁ% ia‘%égaé‘%s&g RUNATRY lblﬁrs?g%l%@t 51?{0 { Dgog peaks
atth§§'£ﬁét%ngef§tﬁr¥s”ee of residue and/or coke. In certain
nts, contacting conditions are cont roI | ed such

, t h&ontactinpenddics magrl@rﬁ@ntrglﬂedr%@h thgt ghe tgtabpodugiicoppepition
00 t f
o3BT B e B (15 o

and/¥# fnthb‘ith% ﬁﬁh@tﬁdﬁ%f B!ynlﬁiﬁﬂucﬁs) NTHeodotat groziont eatgosigion includes, but is
condi tions fJor oduces a reduced quant b@&y fgf coke andu@g ak
not limgediigeparaffins dlefinp aﬁ)f%ﬂﬁlaﬁtqfwxwesé goby nihess comareypda make
roduce
up the ?Oéqqolg‘%wgy &%I )bﬂ% ptrgcﬁlc'f Eﬁ@ﬁe ggfrl]%bélts%fﬁe gff(grgt&g@@n ses.
us Ud)ﬂtrbﬂhﬁg %@ﬂﬁct@iﬁﬁo@dﬁldﬁg 1n:crmﬂb1natmmsw1th thifteatatysh dgsgan:pbherem
conditions may be controll ed,
massueiiice hdo'al poRugriH Gt Faaareide e ERSE GUBPgIsgRer the
Mcgtcght%ﬁ%f \gngu?%ﬁﬂgs m al?cﬁﬁl&tudgs f 1 raied Mkeddn the@%éndency to

e cru eed 1s converted to the crude
fornp é@kéu Gor eﬂ'atmle,ad ¢ryde hzﬁhwé‘é@RO:OBteOt g@ @gsms ofgVI§Rapey gram of

ey o O g S uhe St B AR Bt
grarg? I @é? g?efmfoh Eruele U%aﬁﬁﬁﬁage@ cﬂldéﬁ @dﬁcaﬂl&@ﬂ\d@M@R téntents of
m ni ma

resi due and/or coke, if any, in the
at lanstL0@s gamﬂ@éM@Rlpgwaﬁt@dé%dﬁ@tﬁﬁeéd’ﬂ to be converted

to .conmerc cts Wit
pr énts?ré‘SFW@mhng frfsﬁé\ﬂ}ey&n?en 'ce ain enit.‘litg %:lt %Osned on the
cataPRt d&Hi R &facﬁ‘dd'llﬁlofdeﬁ@ beadt nlmsf) 1Cgrﬂngraanmst @05 gosts, O 4 most

granms, at nost 0.05 grans, most
. 0.0pemsof opidyeand obpokaRe: GFiIG FARIY & ESHVRRBR Pt the

we1n$t o%g%ﬁfu%n%ﬁg)lr okl pggl?é'éibcgﬂﬁa chiflySOS®) £ gg 'fﬂ%ﬁf‘@ @001 -0.1

grans 1 grans,
grak, 280 1-©05 Qradds; Or (DBI@r(Bngamﬁ hosonmmleqd@abme, used catalyst is
Subgté%{%?&?fgqgﬁgﬁﬁg mco]fée 2[:51 18 Iog% SO%J Ct?éjtin&condltlons

are 851@?00 Glcl §85h thhow: c;s@b @1 9hrdn® & mB4t OWICErahb, WVmds80.605 grams, or

ranmount o catal ySt feéed, or combinations
at Thdse 0603 grammyoflvekp isrfoomerbpbr sanaf erude produeh eantacting picgkle feed
t enperature odi mery
with et e SORFRR R e e o BRPREE o BpdsAtuanticy of
cokeRaDGE RGidRe F19VOb aaqlﬂﬁﬁt@%lﬂ%omﬁfdﬁgeéblﬁwromcﬂddb/y(hbatmg the
I nert gas through the contacting zone to di|lute the

cruderfrad in tie physanesie refiting caialivh 0B indhe abseneieol a ¢ataiils yiing the
In some enbodi nents, the tenperature

sam%cql%g 1%%%3@0?91}?9 zone may be controlled such that a
tenpgd éHnltHcﬁng Boﬁdlﬂoxmﬁaﬁbé d:diﬁroﬂednen sematmbadimeais, such that, per

bel ow desired er ature In cer
eraomdfaaidrelieds ot onet (55 BOES: @td@asf %Pqﬁé%% Gt 2. nppopy adeost 09
e R LRI SPAAO R IURLA ISRt sl 009

grams, 0.6-0.9 grams, or 0.7-0.8 grams of the crude product per gram of crude 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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DSC tenperature. In certain enbodinents, Ti may be 30
0C bel ow, 20 OC below, or 10 OC bel ow t he m ni nrum TAP
wWa eospesmbur e and/ or the m ni mum DSC t enper at ur BCT/B82004/042127
exanpl e, in one enbodi nent, the contacting tenperature
may be controlled to be 370 0C, 380 0C, or 390 0C
refindy. | Ingpetthia endmdithens, per gromh afrewnde feed. fit AIOM A Bpgms, at most 0.1
t enper at and/ or_ i pi-pum DSC t enperatur.e i : :
Erant, AR B O DU AG h U BTG s G b ecdtis
con¥epRl k®hd:eborfieafubld Bldrédatbdne Npescatdikrabodimatts, Hom AtoVE grams,
the catal yst TAP tenperature and/or the catal yst DSC
0.000&1Bolegramsy @ 00 =8105exkamp (08 0.0 HR 0% 8W&finﬁ§'09é‘§%’é?lﬂ? ure
nma I , 500 0C, or 550 0C
hydr&ﬁgribglgs fﬁ%gtra{rrggg?ﬂg%?eggﬁ? é%g&%egn the m ni nrum TAP
t enatallinge @nticing PR tempeBGE:, retpé cakle feedi fiovwg 58te 0Ctotal
Controlling the contacting tenperatuyre based o
prodsit 49 sHtCTIEI O FRGBRHE 0 S A O USRS BigEeor. may be
perfgﬁﬁ@?ﬁ%%ﬁﬁt@ﬁ%&@%ﬁed Fegb bl @%@%ﬂe& i demeleafid@iments, control of
properties. Such contr ol y, for exanple, decrease

the eniperahae imthecontading zms enaydre-reofodand b b@r@m a flow of a gaseous
formati on, gr .combi natio thereaf. In certai

hydeRE A rER (S OB BROPERD DS AHACCRE 4P 5D i g amount of

hydf;o%,@nlg hféc?{gﬁ%ﬁlo@é leQfesh Rea®i@hd ihQRoRfacHittez0pEUde feed. In

odiments, the conditioning may take place in
t hdn poms embedinfentsh thedemprratuesia, thopenipgtingrrongmepibe controlled

i no nic salt catal yst nay i.n h '
st 3 i B o g, SR SBERA0 g g pperr
“T, % eRSdertdPEnHadidénts, 8BS Eon88nQ (emsdratais tort@)led Cuctothatthe

| east 500 OC, and then cooling the inorganic salt . ,
contpating yayte tersperadenisheloveirp arinta Lo ERPREEe sagopihe mipimum
DS esnt1 e%a%greqcl:n cgﬁaiﬁ%mggéﬁl}e}l%ol’oﬁta Ib@ 399@‘{@1&)@,%@@ 15'@(5\;/,30r 10

heinhorgani ¢ salt catalyst S %eated to a t enper at ure

°C halow thicanGemiimOA R 5dnpefGreRBd/o2 (e 60OmOM, DHE tS0rH0k. For

exa%%ﬁ%e%@%%&%@%gg%g e%g%ggégl?‘«gga?%sﬁ rggntiroqle% tg %Q g% °C,
3800004} §P80 AGALHIRSERLYE g&j&WhQﬁh@ &ti8ni g% Potémperature and/or

determ ning i ohi c conductivity nmeasurenents at
mindinfiufned 8@ tenhpempereas 40@SC. | n sone enbodi nent s,

condi tj oni ng .t enper,at ures..may be determ ne ro

C olBie? GrBedi: HE o et At rn e o fofeiled SRR i the
temﬁ@ﬁaﬁﬁ@ 20t Ry ABERS, iCatdteht TRP ﬂe%eﬁaﬂﬁe hAQbO@BIcataBet DSC

cat al yst nultlFIe times in a DSC. Conditioning of the_
temperatuganF or examples Heaoptartingipmperasie seat becaonbplled torhgde0 °C,

feed be .perforned.. i
S0t Fair sehmer et D6 TRRURh R babE R BHRIDG! Shife e andvor
mir§@tig YSC Sempdrata e 4600 OraNd$ing thecantetihg Ginpesgpineibased on
distillate, VGO or nixtures thereof, in th_e({,otal
catalyss it tempgiatuges anskoregtabyst DSSgmRgraresipay yield igpgpved crude

r Ct .F C ' Iy |
o or iSO LA P FRSINE ROt AT
non-Eunleaableqan f@aatatiog, dricombafatibixethercufle feed with the

catalyst, Alternately, increasjn ressure relative to
an Infertain copodiments teiporeqercaals sl maY prgonditied peigrto

add%it?o%r SR A keld Ilﬁ éo SHHSEmRARAYE bondBYnihSRa§ 3R place in the

ncor por at1 on of rogen fromthe gases into a crude
prefunoe uf thefoaudedfeed. Conditioning the inorganic 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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given mass flow rate of crude feed or hydrogen source,
or may alter conbinations of these effects. Increased
w@omvsactsbhg tines of the crude feed with the ceCEHUyRD4/042127
may produce an increased anmount of diesel, kerosene,
or naphtha and a decreased anount of VA0 relative to
embbdimeatspihaisorgdniclsateitaly R és sstadeo arterphera@re Wridrayggrom 150-

ced.at shorter..contactin ' . ' .
700 B U6 o 8 40 8 BehieOReb e Recohd FRBRELTR i B
fron? SSATRY, 381290 °changrob he. THEtaERticHEDRMpetiies mag behe
crude product. f.nc.r eased contacting tine may result in
determined hie deteshiging ipeie cendugsity mepgpiperta A cfahisainsratures. In
and t.hus, a _hi.gher API ' . Lpent s,
som REPefEds Fong ol EpsBhily bl be o8008 RIRPOSCT
temﬂ:e%t?% ?B‘iﬁirﬁ? ﬁdﬁ@hé‘e?ﬁ@balctteinﬁ'@igm elstained bp glela(thrg_ andeooling the
contactin enperature may be incfease L ncr ease
inorgec sadcARYSs IgRle GER 1 AISC HeotEy (g e LpFERRBeSHgatalyst
uc c R h
e AR B A LR bRy B ot e oen
tempeF@uRy usgl with esnventped hydstredtingetatystde f eed,

I ncreases the types of crude oduct.s, t may .be

or GRISEReT PG e G B A Oy ADI0h O JEgres thereof
in (2" | & iR, 6 S att 0P BA prod\@h ferd Al
n t@é@%ﬁx&?ﬁ% IF%&/E%V% er en?{a?glg%s p%r toat [ onpiand/ or Or_n .
contactiay zornt Fepeainfrle alecreasng ardieoktatal praduet removalidendsfto increase

oL ST B S DAL Bl A S

relafil &G0 ihifia] Sresidee Rap ditedast Edrddtivie tinte, ha§ ifdredsb@ yi¢ldd€a crude
feed i ndicates incorporation of hydrogen into the

product derypnadasetingarperatipre oy ogsa il theegasqadnin g Grafig piogyst for a

. increase | C of G
B
effe%l@.n %&%ﬂ@sé&fbr@ictihg dﬁme?’ ﬂgb?tﬁ'udih.ﬁfehdh githhke qmtaiy:;snay produce an
~ Significant jnprovement o e crude produc ,
incippsep ampptof diespla Kexpgence 0y hegpbibagnis Cljg?%?gé"mfoélﬁb?fvc}o relative

| iddd LAY VOID Bod¥er 9Bt Sontacti
to (AR UG TR, AP R YO Bloalu dihd: Sontactine
timésRyinaksinghe abitectin time af the totallprodhrcd peihe icentagiing Fpae may also

chap iR RS 61 e TG e or 2 s lgpg ey
resdlf iﬂglgﬁ%hefr %ﬁ%ﬂ@ BSrcBftab 6! 18HLEhr Y NGRS Qlnd IRSs, § hipieOAP]

cru roduct. I n certain enbodi nents, contact of the
gradtyyde feed with the inorganic salt catalyst in the

resence of |igh dr ocar.bons e | € :

Pmr 5P Gf@oﬂ%e';%% gli/eocoo gac %c?néiztgoq{g géaﬁen&éml%%duAJ;gF‘Ume. For
exaBipRd HetcohBRiing pRREARE atf/ordth€ Eottgcting @empéritireamnay be ingamnsal to
~ salt catalyst in the presence of hydr ogen %nd %‘t ezs‘ljg]
incienseghbapwief bydiegen thatthe gridedprdautiakss te produss e crudg groduct.

Wi, L1 thane..in th ' ' . .
ity JEERBRE o Dy G FGR bR d\OSAoRLE P8l sprovi
oth&f preiferfiésasiulid crivly fded Cinutasea tignty pescefichate paodhcksytiiataganbe

éfromthe met hane) whi ch has been j ncor por at eg i nt.o
progieeed ftsinea sinale cewdceedr Bhe driliHie PEASHpBRMHHRLC crude products 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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In certain enbodi nents, the volune of crude product
produced froma crude feed contacted with the hydrogen
W@ owsoe1665 t he presence of the inorganic salt PEI/EE3084/042127
is at |least 5%greater, at |east 10%greater, or at
| east 15% or at nost 100% greater than a vol une of
sourde! RiativeBduatingreas i BHCfof dm euddpoduedt (P ocssomparedtp the

The tot al | f d -odugct d
crudofeedHedsrgHE EEl 9P tpoeTEbn Ity ATl s Culte BRI AEL,
Signﬁ?a@%iglp?@%&neﬁg& thOLitaerdduet pobeties, eélatietoahssd@f tieedude

e Increase in volune is believed to be due
feed tobtaineewite aseiniah cotsniptipn of bydpeenda dptiipbliay general |y
be_at |ea artially caus b j
cr beratiogn iy FRent R SHRETe Ry e IR0 R, e

prop@@é% BBhe RETde PretificOf Féirendmples Breasing tigastio Of 2 lydeygen source
at Teast 0.05 granms, or at least 0.1 g

. r of sul furf £
{0 cradifeod mmy résakst cOI6PIOdIch et 7 A SFRE] VO Q GppiSeReg etam of
with a hydrogen source in the presence of an inorganic
crudg Rrqduglyt 31 yst wi t hout di mini shing the activity of the

cafabotln erhbodi@bRs Sssaedt ofthe srude Heed with grennergsair salt catalyst in

catal yst can be regenerated, at. |east par.tiall b
the mampoRet ight by oeroarE BB RSAONES PR DRUN P EosbaYs g less

e

cat al yst . ' ' Alifordahic lshIFtitlgst in th
cokgig a (ﬁé‘?earl’ rg(,%(l)cg EW cg g{sé,&s%fl a?%%%ﬁe,ed %ﬁl e, 1o?ﬂgrri Xtur es gstin the
prestRRI Fafdrofen fndigeamanimembatihsnirthat beluderovieet giithereuge feed

wiﬂé‘é?%@éﬁ”i%{tﬁei‘x?réémsﬁ? b actainy sale Rt BARMR AN
comg}ﬁ%n?sgcff' lch? hifib ?ﬁduk}ﬁ ﬂlgy R 1d6 AT icAdBh SndrBydrbgerr (o e
y contacting the

use mcz)&gam c salt catalyst with
methireamhioh has belncecapumtedantothk moteshian AFHARES Ohiy cpgponents.

renoved fromthe used inor i ,
CommsetRGIPHT BT Te HeR R, Aol bR B o crude feed
confiBRA FitHRE H?d;r_@gérpsoﬂf&qwﬂ% Risbnog entha mebrgard et Gudlyiess at least

n sone enbodi nents, one or nore gases ﬁge enerated £
5% breater zat diast L%e gteptensw @t 1aagh 19dmiok amPst 10 (‘a@g%tf:f 3 volume o

esi dual crude; f ee i i it P sdull Brod :
el gy PS8 ST AR ol O A o
p

) REREEREAs2Ea8s fekDMZR tROB1or aRCAB ZaREBMa be at least 110
Volgrauiqi%q %M@%ﬁ@ gegzar@‘? gﬁé'e g’gg ﬁéget%é%lentevg)hgne is believed to be
oA 1095 LA, sy o
hydi(rjtis%d)i}%atgﬂem;%é sz?f];ﬁaeﬁ{ eﬁen?ecof bgtnga{no hygr ogen, carbon

phelieseiasBRGaEmerTha R e A RO e sdes deds 002

craBaRY0.05 PME 698NANIZ Qi £As bOSuIRE,Xi/dear e 01008 grams of
reactive gag. For exanple,” the gas may i ncl ude troT

Ni/§/He is @6ntacibé withra Hydorged sgurge iothe @re@pnqq)pé B dasganic salt catalyst
andZ

. orcarbon, di oxi.de r |l e of reactive gas. The gas
witheNt digpishiing the peift; Qfg%lca[q%%&armunt of 1ight

hy d, P& GRS IRASES BTN BXAN X hEBst Garbeargamprated, helsast

than 0.05 grans of |ight hydrocarbons per g{ am olf gas
paréinlly, lbyssmotraf 0nOdr mprerRentFoneHs HBhCorBRATEDEA YT am

of (983 hheql hauld Lk deet@kooehOfoke, or mixtures
Cog , m&“@%t@f“?ﬁﬁﬂﬁ‘%%&@f élge Q%%?rlr@l, Srgre ater than
thePec?- Quiide bamEmefanwah8f beeinoved 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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gram of I i qui d. ., . In some enbodi nents, the used
catal yst andZorsolids in the contacting zone may be
W e@avees o recover netals (for exanpl e, vanadP@musS2004/042127
andZor ni ckel) fromthe used -catal yst andZorsoli ds.
The used catal yst andZorsolids may be treated usi n% .
ane to

salt HEIMB Bl |c§dmhﬂmgthﬁﬁ$ezdl inergpaic gl oatalwefc\mﬁh gfeers ang/gr me
exanpl

e, tin chem cal treati
prodawdz@r%.ap €& Bﬁxw%@mg RRpedirsnts. 1 WG e XEnpPes® §
gene?ﬁé@frgﬁta JLatd ro@héé?irlﬁe gﬁl@i@tshlfﬂ fat@lfysCaidatyiGias cruas deed.
systens with controlled contacting condjtions are set

f Oftt ¢ertai embodimants) semixtuRof pegdainpiganisisali (ler pamaples i de

I T it e

unreRQLRSRY PRt ahBRR AdsRiudiahdyoft dekeghayTBe béatdﬁolaaampadtmmhm range
to forma wet paste. The wet paste was drlfWﬁ b 200.0

fromt Z00F 5100 Kot fron 8@%9@@275@13&&16[9@%?1% Rhgas FRier iuids 4,

mlmgt?gl ‘%Xltpgees]etg$6 - of St I’oi(ﬁ{) QDAL B oA alBSr Hg’ﬂt ‘B_‘yﬁ‘x%@ax@t)ns to

I 'de pot assi um car bonat e

prodlit& b UgEid phise dndnst g@S(I ﬁl@igmtrﬂasmUImde an hnm@sai qriantity of hydrogen
was reacted with en to forma

and/pneasborpdioaide rglatwedmtr SEVE 88 B ESPRBl theat mawacﬂ%dgeefﬁom 0.1-

diti T
L g U Ao o
The Was mag $6idint dwebitigblydow @nweshofdlighy bydotdrbessfingégr carbon

monaide. Bt EXEPIBIROBHT P01 T OF OHUAL S ERGerl ofgas and

WdoRid¥ Yeepahedemen Tht liguit fiise may contain
1ess%a%tdd4u§1ggrgtﬂé§>539rggn After gl)ddltl Onfeggg t he |qnt fgr medi a

wataofdrdxamble, grestat thiam§.5r.29 grasmswas iealer B¥a Aaf- P;gr%’é%n?é‘aater per
300 0C and mai ntai ned at 300 OC for 1 hour. The
grarg Of W/ cat al yst nmixture was cool ed to bel ow 100 0C

andy khge SHibb#menedtealsad yatlyvamdse pallid?stlﬂ thef cromtactlhg zone may
mixture. The sul furized catal st wa, Q@ﬂf gile Iyst
be tfeéatedrtatéoonier rnetalsdfcy ﬁﬁwplenw £Q¥R Hegised ffalys
YRSRES MM r koW8 metal
and/OF |s$]]1cgse 4‘(89% &)/ﬁp@g §e4tre7atéll B fhelall® meta

e catal yst was
sepﬁ@ﬁ‘&ﬁfe@lﬁin@&espﬂﬁ %Kzﬁgplbh&aﬁag,a:hymicat treadinghargl/ ot Gaphsis#fion.
sieve. The resulting K-Fe sulfide catal yst was
anal yzed using x-ray diffraction techni ques. From

anal ysis of the x-ray digAs@i@§ spectrum it was
determ ned that the catalyst included troilite (Fe9),

K— Hﬂoﬁruhﬁun@e)(a@ﬁ of catplyst proparadonsategting ofrratyste g.nq Fystems
netite,. Fe3 k assoc:| ated with
Wlth F%YH“& e§ &P?‘%ﬁ@&@&fllt@ﬁ%\%ﬁ %t foﬁ? %" FeS2) was not

@ﬁﬁﬁv ef"repara{ttb% of ﬁweobnilﬁﬂadamgsts GEKthémlﬁcE)«&mw? r\]@s
gen Source in
prepired by cembinizg KO0erSos 6f iden @t (Kes®s) and 686 gpf potassium
conti ny stirred t.an d
e R AP bt o A By SEQBIRE TR 3 ot s
driRPL 200 2CTH RethLary ARP6xi8E/bbtdsim m@ﬂbbnatb htie@re. The iron

thernocouples located in the reactor interior, and a
oxidélpbtashiim arbonas niixere WrssRkiesd a0 |"Gde form an iron

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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Rushton turbine. The K-Fe sul fide catal yst (110.3

grans) prepared as described in Exanple 1 was '
webasgedes o t he reactor. Hydrogen gas was net eP€OUS1004/042127

8,000 NnV (50,000 SCFB) into the reactor and m xed

W th bitumen (LI oydm nster region of Canada). The )

bi tTihwenicamtdiate dolichwas adsled increrhensalhatiaiateie copelithe exolution of

f eed rt.to for hyd . i o
N e
addigidf ofthe iafendedibesdlidyeheresdltihg mitusd wad iddrentehtalllylheated to 300

reactor_ and fr oduct was continuously renpved thr o(gg
°C apfl gnainitningé At r pdrotr. ofhersobvepientplyst misfuig &vas co hissbelow
f ad /1] . . _
R s T et R
washidlatbd by filteatibdifca dgpborundey as ergonetansphares antl washied dvithem-

R Rt o Sy PG T Yo v
pow@ggégi?)yr&?selﬁ%{ﬂé Ja&?ys@ﬁfré\iglgi 4(RhedsiBVYEr age i nter nal

erature of 0C. Contacting of the
hy ditegesulidng K eF o subfideniatahyst was esdlptodstsingrothychtfragtiont al

PO bt S o B RO Bl S R e

catazﬂ{srt] Hcfided in%‘ﬂitﬁ X dS) PRHe- sulfliR (K&aSH)OpyritRAit, WA iron oxides (for

ectrica eated to 430 OC to prevent internal )
exampleg eragagtiteFesPat Hepeabaasosiatesk with aan disaffisle (i cxpaple, pyrite,

react or head. After exit. th or, the reactor
Fes@f‘?’?%%totg%ﬁ%(ﬁ %Xg%ﬁgléfg&é’%%%‘ge‘%ar dted in a high
Exsh SR U Corast dfia00iilleTeded 'Withra Hidiroeh Soupreciahie Presence of a
as/Tiqurd separator to produce a liquid stream ang ?
KR Sulfide Casalysth e gaomiraoaBmMaysLy vtttk rgactor (composed of 316

staiff B gtgé’lgﬁ%sr ﬁﬁéd \tvltg ?’b%&bjlﬁti}ﬂ%t %:é&e HQRGC{ siffle Qg%ﬁj;é?%%it fi8, three

gases, ereafter quanti usi ng- st

theiehycotpieocalel i theeedvnirduiesior, dinka slotfaliven d@Gench diameter six-
i ncl uded, per gram of total product, 0.918 grans of

bladg Rusbtosy §Ehies: and 0. 089 grams of non-condensabl e

hy IO ERSE , 1@pared a9 ddscAb@® EXample 1 was
soﬁ%gﬁp%?s%r am gd%ysclt:?lulg)ge %Igglg):fr) erﬁgfngd. SI% opert i e:;usnpaendwaS

r
chacgedpio dliet reariar. dlydrhgencgas oieas preteted et $iHQ0 Nma/m® (50,000 SCFB) into

the RGP PR LA RB [ HOTBR T e R el I ehynen
entégrle@‘thegreacﬁ&qhﬂzﬁ@h €hedbdtidntinfet fed- pofttb Forex @ ipdi@gen/crude feed

~denonstrates a method of contacti ngl a crude feed with
mitydr Gyeimgithe tepetiqyas eaded of 135hours, Andiogreasandgrude feed were

Ul fide.catalyst to A i 4t
coh PN e BEANER 3 SRR Vot B e
efflRERdipér porEdiute teadtotr GelRleFeqitkuad fetl ok rasast 67.0 phwit@maintain the
m xture at STP and has at nost 0.1

£ P rang.of . 3,
crufip freg SidHe e b0 of Hheaprier YASBS 6310 rﬁ’ﬁm@f t ot ggmma ray
Pl SRR Pl oy St BondRSROLEN e
thefrecp@d during the pr océss (2.7 wt%, it is possible to

RIS TGN R LR -
reactor temperature of 430 °C. 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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coke than that indicated by the ASTM Met hod D4530. The
non- condensabl e hydrocarbons included C2, C3, and C4

whyasoecmspHons. From the sum of the wei ght per cRCt/E§m®84/042127
of the C2 hydrocarbons listed in Table 2 (20 5 gramns),

the ethyl ene content per gram of total %drocarbons
rm;%ﬁbeemamyhlbaca@mr thig geacortefidipat 5anes Nas @polts and separated in a
drocarhb

. ases .incl

high g £ DR S HPba R s SRR r i GRfbdEt o

hqulw%trgﬁﬁ aR®h g@iﬁt@@ﬁ’ﬁ THe dabetréain hypslsan & Homsitércstrad ﬂ0|w caustlc
ble 2 (2 grans), the propene c(gntentt ﬁ(iar@l:gf]r t hic

scrubhagm re@@my@d@ﬁ%ﬁ% theyealier quapHiPARYRS St o SMabgrap
ro on

tech{uﬁgﬁzs @g*%%tagqu?% n@cl&?e'a ?8%%2%22&;@1 gﬂ?g{rﬁn[ch?‘%lot %&aﬂl@%@ Srude

prodiycHnd @390 8ms Ehﬁorﬁéoﬂdﬁdxabmhnm gakes. In the reactor, 0.027

gramrr]ﬁ? c{]f&gggga;%?%; phgrgfriqc:) %rggglgaigeg T?ﬁogexggg ir::rbci éo?ﬁposmons of fhe
crud® E)ﬂ?cﬂlg{ Ik ﬁec’ fl@n E&H&H%ﬂbﬁ@h sé‘sr pHe@udet ®9U4RTs nidiiadd are
01 grans of

es a east O dr ocarbons with a
sumhmllmchg Tabdhgleindi 16k 8] Batle 8nn FIG A, an@é“tablgmn@@( Ko oF)

2 o abge are i el DU 250 B G psen
the ﬁg%ngé:oiatg} Qraﬁ&ﬁoﬁvﬁﬁtal §1§1ﬁh@ asthlySt 8 PRoddic@ ABotalf product with

rocarbons wwth a b range di stri bution betwee
mlnﬁﬁkﬂ cGﬁbcmnthnﬂ@fﬁleﬁmoatof 0011@1 lm:tgta areduettingluded a qué@mroduct that

s B0 L ST 958 5D L 1By 0o

gasd3: p?epéraMD@fto{EhgfoHM&r ocar bons that had a boiling range
di'stri bution

| ow204 0C i ncl uded ar af f )
n- Pt eotireeing skeoroswes ofdbe WG cartien (0e b Sﬁ?eﬁél?g Wi

. TabEep\a oatﬁ% scglsds c%dr??%tt{lél'% %CGSER? 7%;%3 Eit psrﬁ&kiﬁie thRE ﬂ'lgﬂ‘ﬁe

orn ns that a associated wt

. conibadibh af tﬂé%ﬁ&ﬁm codidzioak andithd cMEst flodueduwdewpr m@ty of

had at | t 0.0 dth ht h
colp ranitb oAb P D odTeed B Gn oesane number of
at "fh%Q@h _cbTdentiRe ﬂg%%&%oﬁ’soﬁl%luﬁéﬂ of gfhﬁacpcyﬂyﬁr&'di’m{ét From

eénzene cont at nost rans of benzene

the ptﬁfl ofjtterweaght pamlbtages oftthe Eapmrhgarb@;sthsmql inflablge? @O pgErams),

duct had at t f f f
the Rspiennomenaoh e oot e PRASEpSImanE] hiSi B lad #G €
hy d?éca%% bf e latyafo@%oﬁfgawa AR 000 73i gmnabmtayneﬁspaegram of total

gram of naph The crude product had at | east
C, lgrdaomrtwins k‘ém tesunmofehg wetghe perogrges OhthefC sthyér%anélS listed

in ’]%éf %@h egh glh epgfz)rl, ecgg{reg%%é?grﬁ%’ Sf Bl ggl hygh)garbons may be

cal G ABR TISC Eﬂlﬂodaﬂﬁ)nls of GRaiv-qoadérsable (h\ydrtoha‘bon gakes included 0.21
product had an aromatics content of a

gramf oA propend e g of folth (efhyREICEORR Tl‘Fhé ik%ﬁ%“saé‘?@s of the Hon-
conﬁg hl%gﬂyﬁroc&%gn %ﬁé“ég %a{i’ Lo iR do ﬁtbultﬁé%elgmt%a@cf é‘ﬂM of

aromati cs per gram of kerosSene.
cr Uljl%s pxAaile Uellnaﬂstatesl aaﬁsmo@tcﬂlﬁrﬂ)dmearmudﬁ prdd@cgé]llat mnhlgies at
di esel fraction of the &qruIP ro uc

lash (GBS CHATR D G418 DU TORS G EREOR pLgdmost 204 °C (400
°F) Rt QquMliﬁ?gt 184kt 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. The hydrocarbons that had a boiling range distribution below
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aromatics content of at |least 0.4 grans of aromatics
per gram of diesel. The crude product had at | east
w@2@806sanms of VGO, The VGO portion of the credBUS2004/042127
product included aromatics, and the VGO had an
aromatics content of at least 0.5 grans of aromatics
204 @ inciydadiiwfpav@ins Exbnprealns, Prbibgratiq ofsush isg-nargiins to the n-
| fide Catal yst in the Absence of Hydrocarbon
paraiins jasat nﬁsﬁ ‘e sul fide catal yst was prepared by

COfFRE Biuds pAdiubk 1ﬁcl@ﬂed bahn@pbidedisnibulidis tYatafre padeisted wwith
car bonate wth ‘goof de-ioni zed water, to_f

napwmerosmdm q@és\f webesristasesst et ddest B Efefns o
naps B Pt he e (ot SRR Rt Ra il dctane Hber of ot least 70

Si eve
The %}S}ﬁhaﬂi)dmﬁﬂbf fhercagle plmsdmohztd abénztne @mmbﬁatznomﬁ)eol grams of
internedi ate solid was m_ xed \Nlt ntaIdHFt;jlfur i n

benzlen@p@ng@n@ naphtha. h%Q?@QF}@d%ﬁ’ﬂéqf} ? & PP ag&‘% most 0.15

e tefudeYrbdhicrBad at
granfiidsferit R 30k A BHRBACTEe nbiifnd BOAOABNS RRHrbauctRad a
leasS® flgeghLafrhaivcgilzaingarbimaties per lzean eﬂnmhthaoo OC and

2211“5%3&&%&%&%@%@%&"@ Pl et or kst e Esns yrion of

the crude W%gh(%t%ad Ihee \/\@Bé @8&& HE 180 <8 U hfhe &8ros@tcaiorSén ¥Ethe crude
crus using a nortar and pestle such
produldinclulded ! ﬁl@ﬁiaht:s agd detiakyshe pavide of fesset Ilfhiih@@ @hd an

40- nesh si eve, The resultl n ngatt assiumiron sul

arorpaticalcpaient i@t leash Q3 SIS AL AEPIALeS PO P&%ne % kerosene
bR ¥dmdYydichingagsmatic

port{ e{}{tﬁrl%bn%%ae PIF dﬁw}%gt% {e%é%tz)ezégrtahat t he c}ét glrys%t i ncl usdpeeé s

ofkpmsertee (FeS2), iron sulfide (FeS), and pyrrhotite

( Fglja_@x Si,)l%é?'\r/lg edpgcg%tﬁgaislf g@bhé?aﬁlasséf JIéS‘gF efc}lés%Pfrg&o%eof the
cru&}_e&ﬁb&ﬁcg HRBude 4RI R s, And Gandiacd] ﬁ@ﬁtl(ﬁh @f thd erufe ecbdvitt mdaan

drogen Source in the Presence of a K-Fe_ Sulfide
aro1mcalcysten‘a¢f aheaptibs s fREeMe s PerEEBRidi®lr ogen to
e r
or OB e bign B pRERIEAL b0t SEHICOTERD. AR GOREHIALr e
crudd ol ikt l@fed Aysthae andake VG hau;blzm dromdtivemnicdf 00T least/0.5
(100, 000 SCFB). The_KFe sulfide catalyst (75.0 grans),
grarpseﬁapwtla%pqy@s%npwéﬁ@n Exanpl e 3, was charged to the
Exarg 3250 Prephaifhldf 63 He Sullfd€ Cafly R iR BCAbRined uﬁﬁddﬁmﬁmon

s netirod are sunmarrzed In fapfe T 1n FITG 8 and I n
Dildali| & B-FesuHids cafdlyst Wae pma@ﬂtbypﬁembgnnaé@ﬁlﬁ of iy oxide and 173

~ produced Ah
: &mwa@aé LT g7 8 R ARl HAF ¢t il e wet
pasfé %@é@?edoi‘s Jaicstbkd hrﬁEﬁarﬂﬁledtts @@hﬂ ﬂhe lﬁ%t@ﬂiﬁﬂd@ttélscblm |'Biges

e wel ght percentage of distillate produced in
mtdﬁmmateesond Wik past® thyeughi 4 40-oresh sievewilaipimsderee.

d . ' .
helminate i Eaene g ety eraRDre 5o e il Aot n
the Q’Bé’e\ﬁbé ¥f 4 Rflir6@kBsh AUdh CRrLBpSowiusingan Iar@heutmo@hbm; the

unber were produced.
1ntermed1ate solid was mixed with powdered elemental sulfur, placed in a sealed carbon

steel cylinder, heated to 400 °C, and maintained at 400 °C for 1 hour. The sulfurized

-S

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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After contact with the crude feed, the TM5 catal yst in
the reactor was anal yzed. Fromthis analysis, the

wo ea@nadstebdn netal sul fide catal yst, after bei neCT/HS100€042127
presence of the crude feed and hydrogen, included
KaFei oS . Exanple 5. TAP Testing of a K CO ﬁ%gq
CCTl@Jtealhlymg patassiuth dronsulfide eatalyst was apahyzed §51n8§<-fav aption

TAP t est
ol oy o B P PO 08 g g
cata19§t: 1ﬁélud%dr}§}1r§e @ eS(L?O ir8fsieite (Hositaad Iﬁnﬂlbtl’ec{FmJS&;r Mmq&b r

car bon di oxi de gas were nonit si, ng 3, mass
pota$pmn00r$’ékft§1ﬂ og firop [REIdE APCESASVEMNO cted'S6ifi8 x-Sy Bitaction
K208/ Rh2CO3/ Cs2CA3 cat al yst supported on al um na
A¥%ed a current inflection of greater than 0.2 volts

Exaiple £Cbhedt 684 DRiudéeFeod Witlem a{)grggm&mrce irf theiriesemee pf a
0 01 voI tts for emtted

tec

s

The g%%rrg&:s cﬁfdquéc? Al fh%gtl&yllqrgb&f\ﬁé ﬂz@rettﬁ@ sas]iﬂ B?dcaniplt@ except

current ‘versus te ature. FIG 311 is a %&é)hl cal
that ﬂ%ﬂﬁt@@eﬁh;aimgnm o td agddfeegjlvmssl&mo iNm’ /e FFO9MO0SICEB). The K-

rest SRR e RSB C Pl o o

reactjozo are |l og 10 val ues for the ion currents for emtted
water and CO2 fronthe inorganic salt catalyst. Shar

p
i nPraettiand tiorrudnproted predused fam tometherhite jammarizéd in

Tabien % ﬂﬁ&' gg%%kg} %C@%&xy a(‘?g&g Wi t\@ﬁﬁ%lﬁfp?rc%gttagé Bf V@'@ ﬁt%ﬁﬁced in

ExafplP Rk Sat @ tHart @8 bigit @E&@lﬁtagéaoﬁadamdut&ﬂenliamnple 2 The
current  inflections at 360 _0C for ted ; £
weightgersanipgmofidistiilate profraeedsn Bxample Aeﬂs ?Sr%}lwé’aé% it béfoentage o

oGRS R, SR AR e ot st

comnposed

Exatipl 9fs 16Weethdh fifees Bingravinosfyhatmds atddncrmpydinsd im Fgample 2. A
di sordered t han the i ndi vi du r bonat, e salt

higtex AW Ieavey ipsentqeidrorgT i BB FREOBI R e, Bpduced.

and SRk, %%TMS(J il in BSGedcRs twal@nalgzed.
Aflt&q: M{a&@\}%y&gat ed to 520 Oé a?d anrate of 10 ch

Fromethxsmhmlysm,dhé ednditiarms20swBle etdys, Er feingdr thegrrespncqet the
mn and. t from0O OC to 600 OC at a
Cfu‘&afte%d %‘?&Jtiﬁr@geé‘emﬁgﬁeﬂ‘%g?ﬁggﬁg a differential scanning
gisi r?ie F'Te§ f M€b3m§€b3/@@ﬂ3€®dtul‘v§dalm/the Individual

rwal kK, Connecti cut,
Inozgwaiie Sakts. ofn dl KA i 2C00 e S b &F%‘i mo%e?ﬁar of a TAP

d h f
oGO O e B P R 58 e, e
watg\}a%é%gg 81?(?)%1’9&1 dibRRle FadReienhomforéesifiCaprsadpatteometagel the TAP

he area under heat transition curve was
systeal.cul ated to be -1.75 Joul es per gram The begi nni ng

i i R e b P BRCHgb R R aiBiid Bl d@urrent
1nﬂE@[ﬁ§xeoff g?@dﬂérttﬁan 00 vaR§ foriehttdinribdn doside bods coveant inflection of
observed for cesium.

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/RbyCO3/Cs,CO;5 catalyst (“log (I)”) versus temperature (“T”).

Curves 168 and 170 are log 10 values for the ion currents for emitted water and CO; from

66



10

15

20

25

30

carbonate. DSC analysis of a m xture of Li

2CC>3, Na2CO3, and K2CCB8 during the second heati ng
weywbeeshows that the | CC /TS CCV K CO m xt urBCT/US2004/042127

exhibited a sharp heat transition between 390 0C to

400 0C. The m dpoint of the temperature range was 385
the iD@gaffibsalarealysin ddarhiadlections ey emiged wigioy andig®2 from the inorganic

at ed 182 Joul es per gram The begi nni ng
Salt8§alﬁ%lﬁ)cf‘llrts)9 ?%(Pﬁ:ét ermined to start at the mini mum DSC
t enpestadt © th K300,R6,COles sitarcatahaatpotassingi darleomate and
i ndi cates a substantjally horn)geneous}@](ﬁ% % &
ces1m|ca@>on@5zé%n@n “petepighlecutspidatesions ¢ Y, bath expjtted water
? 19@@}(? eSal t Catalysts or an Individual Inorganic
&y dtlveto K CO3. Al testing was conducted by
pl atic Babstarfikl twereade i dnnttbkggs fof the ﬂ@QO}(R@@I@;,fCS@DE catalyst
catal ysts .or. the individual inor i c sal tsd
demqasiradh tha4SeIEaTIE SH GREBH COBISeR Jp s ofrbedibisS pragmic
salt] SIS Fe @sibregitiin hETRANAC bl difbraRbes] N 2

urnace. The wres were connect ed to a 9.55
Exangple 6d DS Ekdtire i g

Saligi s %Lﬁ%&%g%&"g%%%%ﬁw%% gggdw@?ggg R —
cool ea frqnggf(lp‘% £80.0"Rk z’l?tg BF J’?gelqﬁmlu&g aRd Hefi hehtel A®m 0 °C to

resi S ance relative pot assi um car bonat e

600r°€5dt 2 kA8 6 10.01°00pdr inilk 268 b diffarefitill Scaningesaidrimaer (DBQ) Model
Curves 172, 174, 176, 178, and 180 are I%g pl ots of
DS(KZcmnu%suumddm%erkma@meé Nerae & onreationtz Rhd 403 2Cs 2003

g g:@% g{lal;r/sgi ggééﬁ/ Rlbizé&%%é% g%%&gheatmg of the

samfpfd WS that @8 Siltanikeure egsbiest 4 rehd heaCa@n{iton bﬁwté’mxw °C and
exhibits relatively large stable SJ nce re lh ,

260%. KErepidpeint obihe FFPURTIIESAPET 41 s ¢ %fsw%daef

trangﬁi‘lé 13! %?aq "0 to@zsi ably @ulé@ﬁér%ﬁﬁ‘c?hé BEUiARLE DI &fYstal

ucture andZorions that tend not to nove
dis@aparwasfdetmmined tastatttae thedomimgmiRS(E femperathis of 219 °C.

QC@Z%ZC@%?&E&% %%lsﬂf?é}e%‘i Wi,tiogﬁ yere observed for cesium

carlRfeBZK2CBZRb2CGBZCs 2CAB cat al yst (see curves 176,
178, and 180) show a sharp decrease in resistivity

r el BECvialysis KpCOExare @ alwpe9s.iand KLehgring i Ysecond

s S e B BBREN RS0 M b A e

trar3RRhibeAldea oo Cuelsnage. thhe &ﬂi&pd&hﬂc&‘&h@ﬁé‘ﬁf}ﬂdﬂde Iramgehzeas 385 °C.
inorganic salt catalyst. The data fromF

Thelapowarder heat transition Ferve v galplated 49 pe cla?t2a‘|0§k€ pergram. The

ener o
o BT S SO g gl s
ThosRap h@atratistiseimdivhet a@mbﬁntllakbg hmhogemeoﬁs mixture of salts.
I\Ia2 - ZKZC(BZRbZC(BZCSZC(B cat fﬂ yst a,

| %lﬁtegﬂu?é w9§ cc?hdﬁ@t%ﬂ 8y Bfacing 3.81
yst resistance

ind A3 F ] 19 Is
cmi(é. Béﬁdh‘ﬁ@) dfohd@@@nrmltsa’ams’s o@ therindividia) m(o@agusssalts in a quartz

Ves}sénper SR gur o g%gél tlaqrg gqch other, but immersed in the

sample in a muffle furnace. The wires were connected to a 9.55 volt dry cell and a
220,000 ohm current limiting resistor. The muffle furnace was heated to 600 °C and the

current was measured using a microammeter.
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After heating, the Na2CO3ZK2CO3ZRb2CO3ZCs2CO3 cat al yst
was cooled to roomtenperature and then heated in the

w@ovdetssyi ty apparatus. Curve 184 is a | og plPCT/U82004/042127
Na2 COBZK2COB8ZRbh2COBZCs2CM3 cat al yst resi stance

relative to K2CO3 resi stance versus tenperature duri r]g
heBlG.Ag inh gtapbicelrspipaentetionefilog plody gidhe sampRle restiigrge relative
oled f

top ‘i?él%??éé?n@ 6%%5[0(: t @%9&%&%&%& at a%/‘?:”')t Cufles

172, Illm r exss €78, gl 280 ¥e 16® plofeofl I0@; redstaiet Ca® rgsiginaehe

B W et ok T L S Ak e
reswﬁagg% a(ﬁa&\%F?é égé/‘&%%@?/cé éf@;n ?stt'ré'égstzﬁﬁg 1S §feehivkly.

erre he i norganic salt
c aCaD}(Slhrvé @ M)Sexhﬁﬂus fréletiwly ldrge staléla rmd rtﬂ@iﬂfﬁ) to b3 (curve

172)?88 ?qlépne%g%ggél %??ygg ggtg,\iheg@%@@gﬁppe %Sta f 6 s%rngﬁ in ({wates an

L $o dhe]emat}ﬁaﬂdhﬂ’lm Keati
Orde%%%{sstuluw]f@po é?lgpﬁlgg%%%g%%égg%mmcat al yst was gheating.

The KlzGO@mhzﬂodCQiWimtadly%lle@ﬁdeC@h’R\baQO#C Gagplyst, and

oL RSER B OSBRSSO
decrEésletn? f’esisﬁ\é%%lﬁi’v%ﬂo #hte, ahtéﬁ{ﬁeﬂﬁureér f#ea range from 350-500 °C A
catal yst did not flow We

decrpasesns wls&wtth genesglbt lud@ate@ Hat ewrent flow \ﬁ@aﬂdi%?%f‘é’r@%f%élﬁﬁwtm
of v&%q.gg t? F%:e 1=rfP ogc}:ﬁl I\ ] a 1n hé Hl%r agﬁjé Q’a{ltﬂcléf’all st aﬂi’@(’i‘%& ?roﬁf"ht@ 12

ers u ane condi tions.
dembBsfBihk2he S :.wﬂ» aatgahgrslﬂy mecamebild tan dl%pmie

readllyflovved5||ar or exa to water) |nthe
inorging b saliscé Femeeatergirin 2 ERES ogn0- @aﬁ:pl es 9 - 10:

Co ac f en Source in the
Pr gtslengzg'e% %QWQ&%BM%‘%C}Y%%%M and Steam The
Nazr%Aquvyoagib@qob/mmmg aaly g ecsistarice pelodedokeClagesigerre (Hlog (1
es 27 except., re vari I at ar.e scrl bed.
KoCRBRa NS RIEBETie (Lt Gt A rIRL P afoe” ( par s
Nazé’@dﬁizc?ﬁé%bgtoré@s%’o%atﬁ?stWﬁstﬁ&%Kéla@detbQ@ﬂﬂz&eﬁ&Qﬁl& (curve

a nechani cal sti

172)me:fswteﬁ@éram¢ du@jmtlng afthe Nt Op/Kah Oa/Ribpe O/ 893 catalyst.
Arg R SR S BRITIV AL 000G ABEIALE @t » ©
temp&thfke ART then Héh@e&%tth@éoﬁm&ﬁvﬁyaipi)aﬁtﬁsh éhlimcmmls @ lb@plot of
regi ster internal tenperature. Prior to he
NazC@p/I@CQsl‘Iﬁlzg%Kéb(éQecﬁdﬁtlrﬁ%ﬂﬁ%&eéalawq"I’? Cgi}sr %F@’P‘W Versus
temggagyéa%:ll&ﬁe%u%{é éf%ﬁ &Earﬁg gehf Jsa‘i’ V\%Qf ahSeidPocndl ﬁr&m &0 °C to

KecVesse S equi pped wth a
25 NTEDbhRERGRH IvVIY oSﬂ&trehieatesllNazmgﬂizg?&/Rm@@@SZC% catalyst

val ving, a pressure reljef eV|ce e
incrgmeedseintefadbioni RrSHGH O el B CHRe PR {0y CaCOs
cata(l gel ok Valve # SS-4UW capable of regulating flow

a hot, viscous, andZorpressurized crude
From the difference in ionic conductivities of the inorganic salt catalyst during the

first heating and second heating, it may be inferred that the i inorganic salt catalyst forms a
different form (a second form) upon cooling that is not the same as the form (a first form)
before any heating.

Example 8. Flow Property Testing of an Inorganic Salt Catalyst. A 1-2 cm thick
layer of powdered KoCO3/RbyCO3/Cs,CO3 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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feed at a flow rate fromO0-500 gZm n. An outlet side

of the high tenperature control valve was attached to
wo b@sHéres i nl et port of the reactor after cruper/Dsmds/042127

was charged to the addition vessel. Prior to use, the

addi tion vessel line was insulated. Product
the q@tdlysscthe dish waspesmupliytiitedia theavancitca keatng- tThe out | et

ea t [ [ I

KRR PRI PO G Gl Pl BEEPHESA AP Bt € Saraly
hadﬁ@Bﬁb@ﬁ&ﬁ@df@afﬁy ser| es of 150 mi, 316 st ai nl ess st eeI

hoke vessel s) quid fromthe vap s. condensed i n

t hén eentenst, ﬁ%ﬂo@dtveﬂqab%b%a&a@l@ﬂeé% %1 gvig Roa%&fgﬁi under the

te stream Flow rate of the ' vapor fromthe

Sam§§argcﬁg$r?sand through the cold traps was regul ated, as

ne gdid, COgKnGOaRbaAUB:/ 05,665 watalystebezﬂaatedrquldbandalegdlblf flowed

(sl Tenianiiie Jo NP n RaUe B RRa RS, et er |
Exa‘r%l&st §! liﬁébé@lllta%t QG Orud€r ee-ﬁeﬁ’tlth'\@iﬁﬂ}‘ogeﬂ@o@ﬁ'c@?ﬂ the PFesence

e et €St _neter, tne gas streamwasS collected 1n a

of agéﬁ@ﬁRbQGOV&hﬁﬂsmmm BhgYolfayving n@,liy@pgt_ and

Th |
engCRIOCSHNs Wt PR KOHOP o G50, B ITORES Aoy ARG e
RealfN0b oG WIS Hadb IR ¢ lPlafr NQitSolatd (BaA NModel He576) qateal at 35 MPa

condensate streamwas renoved fromthe cold traps and

worluiggimesswEr(60R0 gﬂb@@@@ *enwasvatted with ﬁ@l@:@@lg@@tsggelf qir@rﬁn 800
{
wath ol §eRED S B BRI e biE 1 BaElifihe YiGtociave

at +O WTEHmVRSbieiab 68l °C oa gahﬁnladpbrt ia0ycavie Rt IportTdme atlethport, and a
“feed had an APl gravity of 7.. The crude feed ﬂ?
thergcogpla i agwéqm@témﬁb@alpe@t@en Prier todisaing, th top of ips dutoclave

content of 0.01 1 grans, and a total
Wasﬂlhg{?%ontn@r‘%lgsgg%gh 009 granms. The crude feed was heat ed
Addivioh3CesOeL: A'H‘aiidﬁﬂﬁ%ﬁb mmzmastmateas stedl hoRd v@sel) was
1o the reactor.

h i i
PO TSNP B S8 ALY RS 23 B PRI et

A S B 480 s

Valgat ﬁSy@ﬂ%@dpéolmﬁmgmlnﬁan@iﬁp doh viseeuss Andgopresurizpberude

fee(iz%‘%@%azftcg%phc@%% i at F ﬂ%@ggbg}%%ﬁhgé Sorftfol valve

wasaAER) todh&fiRe Inl&@hﬁmf&h&%&tbﬁm cRlderfes] wis chatgdge the
from 50-500 OC. This TAP tenperature_is_above the DSC

additempessel uP oo ushdhe adstigemyessd ine Vs iraulaed- and bel ow,
ghéﬁcbgsg?ctlon ;?; @B cl?lfles {egcetof %g'ttfgéa'@dtle??%ﬁ |of the reacaor and was

intrdfetRA 130 aEHefI'@sS(KﬂUbld @amr(ﬁﬂsuemrﬁg mmpefames @Mmbeé ccﬁﬁa@cted to a
cn Vm n. After r eachi gl the desired r

scrip b binks 616 Yeiblee Hreldokaresep- dbiitin Hiedpaomut gadensed
in tﬁ% ccglattﬁﬁg fo 1%?1}% Ol YREa Hﬁﬁ ?detng’até BiScdn€ aib R rate UFehe
st éam a I NUOUS

am wer e cont nmetered during the
vapd€l ftotn the redctdrhed dtrom@l the eodldttaps Was r@atalt@k amr@ldecz wBing a back

preggl}rj%%gg -Ia-lg)%v%;rua?eﬁrﬁ grsl? 3o a@:%ass }%1'851% %%1; tﬁ,}a e xgearrneexmng the
colFEahIHale fiEHARqTSRE a(Wet 2t HATFRitP VRIIBEH TGOS WRt 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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addi tion vessel after the addition of the crude feed

was conplete. A decrease in tenperature to 370 0C was
woeb®enywes duri ng the addition of the crude feelCT/Ukm®04/042127

cat al yst Zcrude feed m xture was heated to a reaction

temperature of 450 OC and nmmi ntai ned at that
Crudeeprpéuci tnd svafen wepe separated frgm ghe liquid pensensats seeape gbliegrude

%g cool .eg%(fmdd t hf Egsul ting residueZcatal yst m xture
ProGRekWViRYVEEeY ¢85 YE1ErTi ne a percentage of coke produced
Pro@eider Uekro 0psdI(IBd. 3 grabewssdatdedno teraiditiondictdobr Encerude

in initial cat alést wei ght ang okeZcat aﬁi’gé gﬁét ur e
feedaidgtAPLRravity ofrafrs The cdk Eerl BadinTe ararhot Huds dgdsapuliur

e r e 0 ;

confiito P07 Bhugf Lo b e Horich G106} PRl BEL okl N ohtent of

0.009r @it Y ThS crhide &rd vgaheatthe Has°G.nEhalsdO1RbLA0y/ € COMatalyst
rogen, C and C4-C6 hydrocarbons, and CO2 (0.08

hyd
| (31@55@@15@%@@&%5%@&9*#%% I'gas). The crude product had,

perpdr 2dBbPEorabihindlofasd4
R e e A oA
of Kya©;NHL44 gmanisexf Rin@Dy.zad 24 9ExampdEC2GOst Ader eact i on

e e T L O S

K, Gk N8 AR, ¥ 05 Hath B sARIIS S O GerS¥ratuROIIBOGE. The individual salts
I'stributions for "the crude product. The crude product

(K684, RipO0;garart o Os) dideopexddbit PSCoemperghugpssingiranggiem 20-500

o 19 ns_of disthllate - M
¢ s 58 B Rndente B el Dt Sl Al of thelfibloaiilalt catalyst and
bel RTBETHSC BimpeRktare dPtAORIIBSARI archl tibdeatenst rat e t hat

contact of the crude feed with a%gydro en source in

t heTlsrastadysé avapbeaied rpidly & flasuicr eas ctiepresyy flow of
mell%%%aeinoﬁf b RieUds, fAsd r%@%ﬁﬁﬁ%&l&i&@}@a:cﬁ&{ ReMfetathiddteam at a rate

€S a crude pro Is aliquid mxture at
of (ST RL/mhhe and tehane athact ofl250 can’neinj waementdentthofeagipr. The. -

nmost 30% of the residue content .of th rude feed, Ih
steash pRrkMBHTR e RAUDRUQ P e ARERE ST Oy TigRe fedf to the

realtOf! \%95.684011?% TRSEu O @vab ?ﬁsﬁﬁ'ﬂz@&' [t Gt efitoraRehgN . § WiPa

cont ent e crude feed. The crude product included
(228tpsi) eAEH, Ove0H6 miranes. Residyalravederfoerh)- ¥ gams) Ismainedgn the

~ange di stributi of .at t. 200 0 t .0. 40 . at
additiogiyesgsl G%‘ir tgF ﬁﬂ‘ﬁ{}@? OE@S F g‘%ﬁ 5 anaSvﬁ%Pﬁ) l%{tg'b%“l #ﬁcﬁ%&r ange
te,rgklsdfu&le YL TPC Rab WBRRveAQRrial thed@datondbf iR cBafeed! | east

. 001 grams of hydrocarbons with a boil i ntg range o

di sThé etalysteruste fredmixoe-wadeged to prgcte) gperturg pf 450 °C and

MPa, e Ex I -12: f
mafiiieceti R PR3 i, RS g r el Bt Rtled and
the/r%ih&ﬁ;g re§audEtilattahixsire aasiwSighadrto ddternmieag peroentage of coke

procedures, conditions, and the K CORb CC Cs CO
produees] apdfor inat EpsWBEd Y the 1986HO% 2 were the same as in

Exappl €a 3 idifialcathRSt LR HBaR cokE a1 R hERIdight, 0.046
mg?}éﬁgﬁhﬂe@%&% R i B8Lcat 13 LR coREANESO0E éh
gra@atoEloylsd rewmiireedus elek rebctofpea gpine ofldrpnderfrefiaiibe toial ruedigt isluded
t he . .

0.87 grams of a crude product with an average API gravity of 13 and gas. The gas
included unreacted CHs, 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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hydr ogen source. In Exanple 12, hydrogen gas was used
as the hydrogen source. A graphical representation of
W b@sassent s of non-condensabl e gas, crude pr ORCIDUS20841042127
coke is depicted in FIG 14. Bars 186 and 188
represent w % coke produced, bars 190 and

r elprseple 1, % ieqeticl mrgendarsss wuEiops.sawicle dq e cpiapyst were

the sqigs b ErrneS L i S She Hp A PAST IRRNE RlyaL R38R0 Hermine

boﬂn\‘/f\% fh‘ﬁge BisRhuEbnd P2 thelddde prddudt Yrae cads pfdabuct HEQBPW gagdf
coke (bar 188), based on the. wei qg

crudmoduct;\lé@ﬂ graneef ngpadacel siamset &rﬁﬁlﬂlé’fe:lg giFigR o) YO, and

remd&% g/()jrﬁ?rﬁ Coggtb%&é(:% aﬁ% Qdn- thfﬁ%}%’e%%no%ﬁé ofRdke.194), and 9

e produce based on the
weEghthpled 9 thd 1 Caermonsheg that cEmmpd)fdhe ¢ride fﬁ@dmﬂpa bydrggen

a conparison of the_use of t
sourGbUPIS TN Er SRR AT LRI Don OB RS OL G feed produces

. a totgl &ﬁt h%ﬁ'&ﬁf&@s b S @ERRSRLL tal 88 3igBRARGINK Gt STPPThe bfide
TR Ry

rans ort t drogen, thus a process that
produtzﬂ Hadmssmim dmmt oﬁatdnmt Ba?zﬂ Qf thexssideeroprsentaf dee crude feed. The

met ha I t
crudg pyagus A e 5 Egoﬁm %fc’l(é ggldl \r(/fgntgr?t o gren ?@%b cfg I%% t}?SSulfur

‘cont?l{ ﬁ%ﬁ\/ Qént@rﬁofﬂ%r&@&ﬁfée§a|t catal yst to pr OdUCG a

roduct. Exanples 13-14: Producing a_Cru
Pr e ctudwptchiuat i8eluded atdezsP).06} 8Wm%pf hvﬁ@céﬂ}?&? éﬁﬂé@ boiling

rang\rc;é?sgrgllf o prg%gr%gé r%%ga’%p&%l Il\g9£ %)‘E(‘%'g& Osq’qqlt %rﬁﬁ% 3k M?&rocarbons

e reactor
thhpef l?(ﬁﬁ Gishdutiefl befweanp0@-308°C tah@ 10 MRt Jpas HNOA @rams

. a (14.7 psi) durjing the contac
of hydmgm*btpnso@dt@ bouling ragele digtrbytiop befwess 4 4p- §f§n’% @@3@ at0.101
MP@roduced The total product had hydrocarbons with a
istribution of carbon nunbers in a range from5 to 32
Exah§6 tu12%:eChiifact bf FiPudd ¥ edWlthE(H i" efl Sourépdingt nce

oressure mas 3.4 NPa 514. 7 p | he con i.ng
¥ Dy ] ] B4 ? t[18f1 pgfeél?r%

alys :
SKZ@'C%%%(%{ CE?@O% Qétﬁllystﬁﬁ %Quﬁ?lbleb ad and 12 were the same

dcar ons Wtha uti on of carbon nunbers

con#ﬁgg
as nﬁiEKaﬁlgle 9f exarepSihatol 30%grise of cudy Eeed (Cerr Negim) an: § grﬂm_ss(g the
exanpl es nstrate neth
P SEBLRS S50 AR B VA WIS St

hydﬁ% é sGatal anﬁ{plé/ o 'H%fﬁﬁogéﬁ gaswheSsetl @s fredrdeszea soumdeA

uct with a sel ected gravity. By var% 9
granﬂn@é sepresentation ofide pmognistof wor-sondensapigasoprude p qd&%a?nd coke

s g e M P A g 19 12

rep @?érﬁlv%%thcﬁl'y @drb@eﬁ’lﬁbr@@?&d@@d iand be 188 sedd 86 ofpresant wt% gas
Ext er nal drogen Sour ce. anples 15 and 16, the
proélm@éﬂmsedson thecraglitob the C@IH@F feé ction procedure were the

c a?@l %p? Ff(@g%% S crﬁ&f&ﬁr%ﬁuétlﬂge{r 19B% 36K 94 6f §R]BaraIYS), and 4
wt% of coke (bar 188), based on the weight of the Cerro Negro, was produced.
Tn Example 12, 84 wt% of crude product (bar 190), 7 wt% of gas (bar 194), and 9
Wwt% 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

71



10

15

20

25

30

silicon carbide) were directly charged into the
reactor at the sane tine. Carbon di oxide (CQ2) was
waie®doesen carrier gas. I n Exanple 15, 138 gr amGI/US2004/042127
of Cerro Negro was conbined with 60.4 grans of the K CcC
| CC Cs CO catal yst (sane catal yst as in_ Exanple
hydrbgenBoarqelvdlenetonmSQngga oldededdn M%%OM?%@"W}F gatalyst
R}g tg{i silicon carbide (40 nmesh, Stanford
to PrRAYCE A Pmﬂfl?SO Viejo, CA). Such silicon carbide is
Exaiplds 43801: tPrJdavigl :00rud o Pivdyict withal Sdleted A éhtalv The

ander e process conditions described herein. ﬁ 1
appae@t@ﬁrpﬁra@tlom peocadure apbthparorgwe it eaalyst veste f}}eo*ﬁme a3 in Example

9, e te t Ul Ctgﬁgggsql{eo‘g?%\/ﬂ eq@ period of 2 hours. The

et ere e reactor at a rate of 100
c WEHhxﬁple\lapﬂfe rgenR padssutefweard. 1 NPar(@4dtpst) dueing thel doptactng

peies A mdemioe o AR SRaS B SacEib R BRl’ SAEHA
prodgét.é}%g hé?l}ﬁé%é%%tg%tcﬁé%rlﬁlﬂﬁn?&%laﬂ%ﬁ%u}ﬂbe@iﬁ ARhigzelffom 5 to 32

wt % based on the weight of the
(SCCCﬁIU’dG93@1€HIGO]f5).a col orl ess hydrocarbon liquid with API

Phe Exdiauleridetieqrtor s RroTgan 4 (L Re PHBH peppiaeting
penfcﬁrggg.l(ﬂ:' e L%aw%m@i‘@ﬁ@ ofl N .Fxany & hes prb'a.uc?éﬁ grhartetal
Q

sed on the weight of the crude feed) of
prodactylaaldl Iwrcw,adme aihardistiibution off qarboaMUARersn M ARSEE fé?m pro 15

was Ef@ Lsrom contact of the crude feed with
(see§}”fve itd-in the carbon dioxide at nmospher e.

Al tTiheuO atripesydeBlostiale f¢eival €orkdniastingie ctute fesd with hydrogen
generation of a hydrogen source in the gr esence of & g
in therpwesgaes of andnersasic éaly g3falyst %Wéfé?l@rpr?%fﬁ fhrofipces grijde product

n
Wlﬂ‘%1 V?ec% %ﬁl glfavﬁ%g% ay &%rkﬂgﬁ)rég%ga%ﬁ %ﬂolﬁg@cgﬂgi éh 151 &-or.
]()Wéi’fAPthaVﬂt}e{VdSplfodﬁcfddde product in Exanple 15. Exanple =
15 aI SO dermnstrat es tha hydr ogen i s eerat ed during
ABH. -16; ‘ s depqin Lk LIESENCROBA0f t he
KQQ(ﬁ]_gg_'kg%%C/@%aéb3 @lel%s@ o} Qﬁm@ﬁ@;ﬂ%ﬁle‘iﬁ tﬂe Q@b‘ééﬂ&é?«)f an External

Hydregen Sbbitrea htrﬂﬁdamglen ISalud te thmannaeatw éléléﬁ é@edo@nd reaction

proqedi At SIS IR ERPEPIEh e bEL O g (R R0 or

mhc%ﬁ%ﬁfﬂl&éj VRO 8REMIy R haized o i&&@a@&datttl&ﬁsanfmrrga nCarbsaldtoxide
catal yst were thé same,as in 9, except that

(Cphwaased@s Regrrer gmslnaﬁj@mplqﬂfr éég |g§,ar@soo £ Grarq- Negrp gyas combined
T

In B: 1016, QBQ%Sdf (Rr1oa$eddo hAd cdhﬂbméd.zdmth 83sli3)grakus bfigjlicdnecarbide
oo cE RS Lot ot The, A ogen gas L Low LI 1. 220 b
DB Bop s 6 i o gk o
andinle3ch then e ChBHRnAEeACE2ED0 6 ataatigstemperaturs ©f 500 AC over a
perlgxﬁgﬁn%:}guis; T}:epé)gg'gé ggttp%qagntot reeragl’[to}J glte tae ot%ﬁ C3\'/mln. 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.

72



10

15

20

25

30

tenperature was in a tenperature range from 500-600
0C. As shown in Table 4 (FIG 16), for Exanples 17 and
waosmbmes t he t enperature was i ncreased from 3FGI/02004042127
500 OC, production of gas increased fromO0.02 grans to
ram of total product.

0.05 grans of gas per ke:
o SuGieanpie, 1 3h3082 rms(ab A8k brsedrOhs Tt AETE Srugedeed) of

r coke - 1 QF f : '
a coftfinsalre PR RElia SRR R of REG B wiiobliton contact
of iRl s@deeed fahabe ok At cgnBeBintthe Carb@Bdipralemtobsphere.
sul fur per gramof crude Bro

t at t hi gh
* o Eraibpiectt. BOVR EEAIA T 95 GY o DLt B BBHEN Ohtheicpude feed) of
a yeijé\%e"@h cgn?ﬂb{liqigglfd%gﬁh Eﬂ?g‘?l p@a%%tﬁ 8P A GHa8 Protubtd 85 B ntact of the

con S sIm e condi tions described
crudedeedExalpilieod Sarbiderin értcages difxide atdwsphaseluct, gas, and

k ducti.on. t l.ated in Tab 4 | Fl 16,
o Bl e Y ExeB ] 5 h ek P repeparlies b P TpRee
sou28h f%?)géé%ﬁ&eo&” thQirdeX AR 81t bftalyoe s Wrdadidr tBaH 1he tn-Gitu féiRration of

crude feed was not aseffective as in Exanple 18. The
hydsrgan engeraduettapytzdwodidionn Ebeayipldef tondeauodysein Erammnlef 6 is

r yd raduct., 0, 01 gr of sulfu e
one G P er S o B ST B i S SHR Ru s
hydRIgRA ¥CdenbRited NBinG ddlRCPSTABYIG AP fed i Bk preschzaaithe inbBganic salt

Exanple 20 is a congaratwe exanple for Exanple 18. In
and Eix thepabeerz@ of 8 ZaskRuy)

the | OLga lc salt

YHeZanfsodicei con car bi de i nstead of
ntsjoutrt?@in the Presence

LM IAXEGE Y Vo K

of g’c&wg/ﬁba@ /k;xzc'o; caaded, Cslcimoatlide, A8drSHicun Qerttide athe
gas _production and coke production in Exagpl & %ﬁa h
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ino%%%fi% shE éeggl?gﬁv&fe tfd YA rilg ﬁg&%]ple@, &xcept BABthRICerro Negro was

n-con e gas, an ams of “crude product
addeg deequlyad deettactfnmsend dtadditooithtough duasditidnrvesseh apd kydrogen

20 had. 0. 03 rans of sulfur per qgram of 4 .
gas yag g as tgsﬁ?s%%ﬂl TSt ul%l.ediacgﬂ? SH ‘%ﬂmﬁdﬁd‘g‘g? AR
durﬁlf)% thd i:’ﬁﬁadgihgg}éﬁBd.pTHéjHﬁﬁ dnrabXenhe W 250esanin. Reactio

exanpl es deron

strated that the catal ysts used in ’
temratyrbs stedm fhovdrald, prbpdreratigep pbeade produet; gaspgiad coke produced

non- cat.al ic, C i ti.ons and conventional netal salts.
are'gg(%u I@é,ya%!fn%mgﬁ%gbbgen flow rate of 250 cnvmin, the
ANMDT &l e COKEJASY tHRAGUDATH S Al (3,005 caelyst was used. In

significantly lower than the anpunts_of iok ﬁnd of .
Exavaple dAdbn seshelingdemperaiirwes nddr- Hofkedg %u‘-%e»t‘f gooniacting

I i . | ' i [ | t t al yst
etk Bt a | R, i o agb oD gen £ S oo eate
was A6 bisaiy ROTdble 4 (RIGMDR isr xamgdest 1 7emdpi8osherthedamperature was
inctsearorRAYS [ dh SHR APt chigs b Bes BOrerIveFith .03 EFpdo U-05
gra{lh@o‘f g?{lgép %ﬁﬁ off :tjcﬁ%lfﬁerl% opf C%{ed;{re&?&i%ﬁﬂ%w&& RigclesRd Head0.17

gas, tther ma I ng he crude feed is
gra@ifittb 0HOagahoobekatperpam Grudedeedst thobighdSenpesatuge. The sulfur

t 10 wt? t 5 w% b d th
RO TN
gra\IthPJt’lth(fgde é‘?éﬁ@la@ﬁle%&g&f‘ %n%%iatﬁ@n%% crfle prodiustd BadBAT of 1.8.

eous Hydrogen urce In - o
In Example 19, a crude feed was contacted with CaCO3 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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CChCatal yst or Silicon Carbide. Apparatus in Exanples
WQ100ak6622 were the sanme as in Exanple 9 exceppCT/hisi004/042127
hydrogen gas was used as the hydrogen source. In
Exanpl e 21, 130.4 grams of Cerro Negro was conbined
offecti By AT T TS Tlod crufiep I GEVRSACE BRI 4 14 Pet grem of

forma crude fe ] Xt ure.
e Rl g ARG k3 R A o
gramSdfl chikRbrERIcPEtehd Grulloprodtittgredusdeid BednpieA8ure. The

crude feed m xture was charged directly._into t

r eﬁm?}f]le 2 iren errapasaieve Qampicaer Frampled Sadn %éemep"r‘?/onﬁ%”

i nt.o...the reactor durdng | ' '
erams B Fra" Ap e il AREibep 328 LATAOT T lotlig e
Gas B68iictibnanh @Uks pdddction sigrificuady atcr&sed BExample 2Agelptive to the

h t '
gas pxodustion andionks FroBHHER XSO 06 {BRo TR oD g Yaitons,
0.22 irgﬁ%cfsg' c%kg ﬁ%{)%r Lt cfude &ﬂﬁg, O%Ogr%s ofabietoiBsable gas, and
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500 E%; ,a«ctﬂfﬁi'eaeh;%ilo ageﬁﬁ‘ﬂow 1ol MBS 0(&E /rhinttiantrameschfenke hed nwi-ght

_ crude feed) of a dark reddish bro hyd b
condensahilelggsorerd sigpifirandy Jovesn thandbermees of ﬁg\ﬁé‘ﬁ graca "
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gtrmqﬂ %{%ﬁﬁ;?l@s udifl iﬁbﬁgmioa&aﬁzatamme{[%ewﬁmnplam t7-48 sm@nble 4, FIG.
unt o as wa df /

O e R R VR Ll

, 0 i

pro?%g(i g%sgfrogﬁ%}é %\#rﬂ#gjtge g’g?tﬁ(ﬂ QUBMRfrk (RFEXAEpIE SRGingile 20 &5Fable 4,

_ brown viscous |iquid was X
FIGP1 6y Uaed the quantiono Hotdradartione incthe geodueedizas the tgrmeak epacking of

e 0S5 T e P opeh SATRORTG 6 25 G380 o
5 w@,la (%%t{o\é@, Z%Secﬁoﬁ/ inehskaPim&ind deciind e thed coptaodd eth a Inydrogen source.

Exanpl e 21 denonstrates an i nprovenent of
Exdislep2bped 222 € opftadt o sedh Miih a e a-‘e! dlydregen Source In

therestacel Dot mie RoCUREL GIEHR D Softabish 6P S Hcaf (Gkbide.

Aplge[r&qyﬁlt ExdhprenPirl 21wy shd saw&rasmekam’gletMKtepﬂtbatdwdmgen gas

roduct from Exanple 22, as_denpnstrated t he. crude

wamlsmg as thedwydthgee dourae. Bodinsnwlo2], 48P 4sarmy O%F%O Efpevas
r.oduc a.yv C t i

o SB35 e BRSO RS Les endrce od

midth@. T Bdemple@dUT39. o prahsad Cerm Nogrorplag c@@bingg with 80.14 grams of

determ ned by visual inspection
silicon carbide to form the crude feed rr?ixture. '

" 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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Exanpl es 23- 24: Contact of a Crude Feed with a
Hydrogen Source in the Presence of a
WK1 COs/ CssCOsCat al yst to Produce a Cr udeCRPUSINO©042127
with Increased Vol une Rel ative to a Crude Product
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A 2Pnhaoniuease peyleldcgf@mgied}ro was epssaeed 1 Eﬁéﬁ%‘gﬁe 2gl5refaé8ﬁ ?%1?; yleld
ude Fe drogen Source in the Presence
OfCWeRTﬁ“G@rP%C%W@“@B talyst, Sulfur, and Coke.
Th @x@ﬂm{m déésmmameac tﬁnpquﬁnm etlthegoroariiest dféhe evde product
i n Exanpl e except, that the steam t.ere
prodused pape oAt et e R G O %’ge NEL "f@%g‘ng hot
182 Qva%l W 1950@1 1Bh I EHe@Bud
watérz%% é’lﬁ%&}}lﬁ@% %‘%‘%@@u&% E%mb 8218 0 e Fﬁnghe - udlé e
rodmeﬂommrﬁﬁe m, mmanm@@wgabm@m@zwdw@an yiggmple 22

S C har the.rea
not E@@% e Rebrolras oM R0 ol S hete 21 had
enh r@f)erﬁésot@ﬁttl'VG% th@@hﬁl&t rbducaploditddrig Bxampie 22, as

|str| but| on between 149-260 OC (300 500 OF), 0.000640
detegmmwrv1wabklelbecaﬂnl vanadi um conbi ned, 0.042 grams of

grﬁ\ﬁ'réé’ motfhetl"?@sence

o Relativefos X et N
Co géﬁ ﬁdﬁgu ¢t "Fﬁena}%lggrg oxgﬁé {e%ﬁ aﬂb&fanitc(?:'éﬁiysp raﬁ&i k'é‘atctlolop%edure was the
same as described in Example 9, except the crude feed was directly charged to the reactor
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 K,CO3/Rb,CO3/Cs,CO;3 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.

75



10

15

20

25

30

and 0.028 grans of hydrocarbon gas. The total gas

coll ected included, perlnole of gas, 0.16 noles of
whyasogesy 0. 045 nol es of carbon di oxi de, and PCDBRS2004/042127

nol es of C and C4-C6 hydrocarbons, as determ ned by

GC/ M5. The bal ance of the gas was nefhane ir, carbon
rriin Gxaohple 24 d 02 granscd crwledorl (HP avly oberuds Kise) adetp grams of

A N e

romat ogr a
graviﬁﬂﬁqtzfe&ﬁfat dersityT6e0.9861dgmpr adast°G (Ol mbpeaspoiintedr e of
ydrocarbons with a bojli ngf {1ang(ei bet ween %‘90- 338 EC. |
THendes theise Fougliiienspthe dakimaRGhe FRds RIAGFERIOBGE G Sirgmple
et hyl bhenzene., i ' W trhe @0l fth
25 WA TR h e Eah e GBS TRRAT el e fole of te

cmdd’@r&ﬁwt?rodﬂab@ inpE:caple 24veas sighifentclesstl(40ko ek thanihe volume
feed.

he used catalyst_("first.used catal yst"
of cradaodis: prasmRhe EBAGT. IR ety otms Pfgduct
108 o1 i btehAtke IBIUNMCSRASE: Hrodi ipvolfiume sE
enha%é%sgpéé@ﬁgpggﬁg%%wﬁeieght eof 37.38 gr al?rs (aﬁ
input ctadecase of 18 wt % based on the weight of the

e o A AR S s TRt Sonrt i ld Plestfi®dra
Kﬁ@-;ﬂ&%@(ﬂ,?%@%fcﬁﬂg&u: Sulf@rf(&‘ﬁa‘t?(ﬂ{eaﬂﬂle@ piNa Y and 6a0tiG 5
. per gram of used cat(@léﬁlsth.
procéitink wiermnthb same seinfExampiel $ 2xpdpt ghed i) SteriR Wap ACHE Eto the
wth the ofirst_u a . u ..
st P S R EE o8, R o B

27.2%9%%4 oﬂq(mtygfsz.:zrg@émg@mb%m3 @ﬂgm(?gramsgﬁ[lsﬁ}@ﬂuct ,

. rans o I quli cruae__proau r

addhe gmdalfeaﬁdw-g 2AE) M¢K5¢Q#§%a¢0§§§z%p%g%g§g &1.6 grams)
i,ncl ude I . 4 foed. 0.04 |

wes LAy Aol oy Ay fid 506 Bt ot

grantiytefaD srRRROI0S corthie ibabailing rafzetdisrigapmiasvenst 144ras0 °C (300-500
nitrogen, sone. air, .and

.races.of .e rat ed 0l ,
°F), Bi00BGAL eipa gy Riskehdnd Rgadig GET UL FRPhdq Ui and 0.56
i - f i .41 ng range between
gm?o@f%%@‘%é%é“@ﬁ‘???ﬂﬁm‘é?Y?ﬁ?”%%xt ure with a boili ng
r apatadt of the butde dredowitlongethage Bahe peaserte @ thser ol e of
total liquid hydrocarbons, 0.018 % t
KaCholRen /6 60 A BT PISROr G meram TQ R e Oierams of otal
prodfEL 3ad 81081 @rarfd6F QOG0 1ol e% of para-xyl ene

monocyclic ring conpounds with aborting points_below
14The @tat produd inalmieyl, perigee 06?%%1@&?@%@?%1 s of crude product

ctable.in th rude . )
o TE5SH b S AT TSR SO B ot o
0.1678bRE 86 hy @Bk, D@75 anAtydfedibohlioxés and 01026 daadest &l Gosand C4-Ce
had an increase in weight fro 36.6g %ramsto t ot al b
hydvshagins. o daisrmimed b RO/ Vi 1 RAMICE ObT428° Weojnelaed o ferbon
t he, wei ght _of t Lgi 2C33
monoXider Gads tradp (010D (019 oF %&pﬁﬁﬁgﬁ%ﬁed 0.32
or Atk @hdecsiseuct and aflalPedgrsangs wintgudtionrof ganehromatpgraphy and

granms per gram of second. used, cat.al yst ddi t.i onal. o
mass spesdromst- (1P0Te RS FUFWLF of IR oBa g boiline
rané@slaee(?wg&t AJ0YF48 °C. The total liquid product mixture included 0.006 grams ethyl

benzene (a monocyclic ring compound with a boiling point of 136.2 °C at 0.101 MPa) per
gram of mixture. This product was not detected in the crude feed.
The used catalyst (“first used catalyst”) was removed from the reactor, weighed,

and then analyzed. The first used catalyst had an increase in weight from 3 1.6 grams to a
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(44.84 grans) to produce, per gram of crude feed, 104
granms of total product and 0.114 grans of coke was
waeelosmeeteerl. A portion of the coke was attri but BAI/U82004/042127
coke formation in the addition vessel due to
overheating the addition vessel since 104.1
totat Weigh3& @rwngams (oy inawaseeadd Stwidndresd etithsi 193 316 Oﬂgmal

t
L T L
add@lfonmyc@k@ Qﬁ@mrgrm§ of SMr 100K @ass bfiNl/V]end 0865 graniseof
as, 0.18 noles of hydro 0. 052 nol es of carbon

KzC(Q3 1266)3/CndOp PR 08§56k %‘iys(t.‘, hydr ocar bons. The
baI {*:I‘onafl {1{&8 é&%s(l gl ?Wﬁs ci%tﬁcte% it qRe ﬁﬁf‘ﬁ@&ﬁ@ﬁtalyst

o en and a®smal | trace evapor ated oi |
(36 EBI graﬁﬁs) d@pﬂfdﬁ@ku t30 gramk ofiedoeerad idtalrpeodyict hfjetrlotwses. bBrstotal

prodiot oo B2 oF WA PERASES A rEEFGR OBNGL FHde Payfuct 0.058
grmﬁ? hg%@d%@ ora Ol %1:1@@617 sOFam, ofh@gﬂﬁﬁélﬁdé@lo}ierr&&% WF 8as, 0.18

rans eth enzene, 0.027 grans of tol uene
mol@s %Ry@ﬁ@ms 007 gtmnsaeﬁqaﬂmnehomdd add 028 Sgnelasolof2-Co

par - Xyl det er.i ned as fore
hydgogesh opE+ %F © PHPRGE qﬁ?&o@ﬁéé‘% pane, Wg%g%r%’{?s&“f (&¢ §%e°%s of
evag&‘a{:eﬁ%‘ilpr%\@d&b@p%nﬂg then analyzed. The third used
st” had an increase in weight from44.84 grans to

a tﬂmmdep@ﬂuctomclwd@gngmﬁ@f tlmrocarbe@a%h aboryg Fnge

berggo Rk ERMo ot futht R elipegpmse digicpuion below

149908InERIdEd, Per hivke 6ﬂ’cbtfaﬂl1d11ﬁ@ tygotabysd, OWES mﬂe%mfrmyl béitrene,
third used catal i ncl uded, per gram ci}i i onal

0.04reoleSp of lganegh. Qgrﬁ‘loéﬁ% ehRsEXyl @%di Broéﬁrénog? w@a?fagféfﬂ-rme
0. OO f10% r 7

o e BB oo G108 eyt g1 BB s

pro@fi@sted nodideleetableGn ORhudgrfaed of iron, and-0.00025
grans of chlor

h th b t h .
t r ahks ‘t‘ﬁeér?a%islh? §3C§’E}é Hsegsceak]&% rl’gﬂ%re’i%:o?%jrﬁe ]ré"h{?a"tor weighed,
%HH’%H ﬁqﬁ e 9&/5R8 %Eé'dactaﬁﬂyét Rad Bh frcE636 WeightTK®n 36.63 grams

or netals deposited on and/or in the
tod 110011 g\&rght oﬁéﬂ 44 ganasl (s incorasmof 4awi%clasedhen Bigareight of the

o Sl B IS LB G, 52U g 22w

of ﬂ@rﬁﬁ 0.0n ER&SRIFSSIRCAIN.67 BRnisRE gani 6f §eabﬁd et ahtyﬂ%t
e crude product had a monocyclic aromatics conten
at " hdditionaloguds fiveds (10A graves) ovap coniecterl g thethe secope ysed Catalyst

PR B i R O 088 o o .14

graPisQITAeke WhslelstlepteadUCHoriibieblihé balsewavattritueediicghkd fonfation in the
the crude feed) was 89.7 wt% wth a s

addiden sesserugfio Qvesbfeatlpa theadditione stk sings L@@PWSP@%% grams
he crude feed), with a

OféPgngegggrqageﬁvﬁ% on 099% % and the average wei ght

yi elTHe eftalgrsdeuinchidad ked glaydoiotal pmdacuvﬁ§6%r8ns/\mf%rude product

Cibased on the We@r%)h of the crude fe %47 ¢ 18 mol
andsQ QA% gransiivdracaron gap, Wsgptet gies 186‘#5 &F% W@ e;P (845> Jel 8 moles
of hydrogen, 0.052 moles of carbon dioxide, and 0.03 moles of C»-Ce 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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standard deviation of both Iiquid and coke was due to

the third trial, in which the tenperature controller
wobooshelsbed vessel failed, overheating the credeUSmedos2127

in the addition vessel. Even so, there is no apparent

nificant deleterious effect of even the larg
14%° inslusleds pez gham pﬁbxdé@lcah@nemeﬁulﬁh%O%kgliamSt%hsébelﬁme 0.027

oG S M IR R e g
det@ﬂﬁﬁn&iﬁﬁt&:f@e@fyl(’ﬁ(s/l\w i nter nal olefins ratio of the C4
hydr ocar bons he C4 cis/trans olefins ratio

v TBe Bspd Caiglest f“él%1¥do“5\ﬁﬁ§a@h1§tst) 38 reanoXedHTopm die tepcier Peighed,
antgt'hglg bﬁ%d ITEE gcY ﬁ%%@c&ta%t RicS4d 15211%§5th%&€1£1§ i 8@%rams to

Ins to 1ntern olefins ratio
a tdthis;vﬁghtmfdﬁd@agrdmm@nme&e@f 795 basdion thawegheaf @B original

K2@ &%&Sﬂgpiﬁ afpéstc)? iﬁqt%)lij%ifne %‘n%gé\[s an%;{glh%gﬁle t{nrH used catalyst

wa§?é{f(§rﬁ%ﬁs @h@&lhﬂﬁu&é%t@lf@@ﬁcl%d@@ eff Blagh 613£Id'dﬁ10%15matter 0.90
eater than the predicted ther rmdynam c C5 cis/trans

ngefflca@onaQ 028 gram@ o8 hydirgerp 1060026 cradaneaatyget, 0:046 grams of

sulfoff bt Bl B 0 5 BB BB e DSt

0.0084 gtavstof uBlﬁearmpa@@ts U2 of c12aGdd Wih EHeCaREIdE Bein lother
the sane as described in Exanpl e 9, except that the

trausitioremptelscucives ¢hapmiumyidanipmand witeenient | nuous! y f ed
to t he ?%&%a%d 1n-l[_H§ ﬁl{ﬁﬁﬁle c?oke:]c &%ﬁl{ a%]d}o? Eherteﬁég é)%rSItéQ@én and/or in

rmnAt ore uskrng a C rea

theVRédgamie sgasatsigst doait hffew wlsd yvenat ﬁéElef&tucEQﬁodlm Yarilgast 80% for
the reactor. Steam was i nuously netered at %%/mn
eao&ndunh@odwétbaﬁonmﬁ@ﬂw%af@% T Yéaqg&wg'ercwst e presence of

10KEHES AR AGERZCE2GEMaromptits/sntens 0f B8 cgriarfedd nadodlieg mage

the reacror, . A crude feed (bitunen, LIoydm nster,
E&Wﬁ‘ﬂﬁ?e]ﬁé{‘ﬂlf‘@d%n APl gravity of 9.4, a sulfur content

of  @oDfhe WuRETRS the Hldrbige crﬁﬂéjpl%dﬁ@c%hém EbaeNbe tHe \@eflglﬁ oAFhe
grams, per gram of crude feed, was heated in the

crvdd déed) vras %g sret%,mthlasﬂa@@rd ctmathmtof@ @*anithe avggsge coke yield was
7.5 \%% k]t?ag Vgeéglr r%g Iﬂfﬁ:rco e ete%)l,r%vtl s?andytrdfase% atlgﬁ 0}975&, and

the%@fé@e f\&%@gilt kiettlb e as €. |cra&kec59%r@éarb(b‘rfs W3 Oi%\(bhseden the
however, the rate was insufficient to maintain that

weighy ef the Truerfeed) avirastiendent deydationed 046%o.c Shr %ﬁ@aanwlx lrge
sta{’ulj]a?d %Q\th?ﬂl(yﬂs bf lfottl}@@u géﬁ& %glge \kfﬁg &le8 Itl%é' tﬁﬁﬁttr%:l in which the

enperature o ntacting o
tenfiftidtaradatrekdante thedeédedsslifhifed, beerhedtimpylsd crpdofbad @dtha addition

total product (in this exar}pl e |n the fgt;mogf th§l <

vessEladi6P S PG dHE RBERS SR HoaRLAe K3Frion A gl e e Large
&t g tyvRY 8F it BRWsE Feqrpma

S LGP0 06 SRS, 51 1

r esiTte eafwadfdl,yd¢finsita tataleComeaghi 9. 'Bhfﬂﬁiﬁo g>rf &pwlddif to total Cs was
0.4. The alpha olefins 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 Cy cis/trans olefins ratio of 0.68. The alpha olefins to internal olefins ratio
of the Cs hydrocarbons was 0.92. This ratio was greater than the predicted

thermodynamic Cs alpha olefins to Cs internal olefins ratio of 0.194. The Cs cis/trans
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coke per gram of crude feed remained in the reactor.

From contact of the crude feed with the nethane in the
w@e@seoses of the K2COBZRb2CO3ZCs2CO3 cat al yst , POI/832004/042127

grans of total product per gram of crude feed was

produced. The tatal product included, per gram of
oleﬁaﬁ stiopvesdliet | Tlos piogiasaeaier thars themaedictod thermagdyngmic Cs
c1sﬁfaﬂ9‘éle?i59gdﬂﬁtof0@(0| udi ng the anount of nethane and

er used in the reaction. The gas included, per gram

Exofmpde2s: Coridet af mdtelathé el Higlo §alfur Oloﬁﬂaﬁnm&ammdefl?eea W€ a

ﬁﬁ@&ﬁf AN p%eamtehsere @M@.}neo;s déye#fbes; %Eﬁé&h@e@eexceﬁt that the

generated it ‘'may be estimated that the sul conte
crude feddemethade ahé sigamavere eoduioedusly fchtowh%ea@ws hblnleivel of feed in

e R B S oS S L v

corftROuI enceRe S ArIDORnt ki t6 BhdR8ctOr. Kteah Qvaggoﬁﬁluousl% metered at 6
lydr ocar bons included, per gram of hydrocarbons 30

g/nyifléﬁﬂledﬁa@rcorrpounds 0.32 grans of C3 conpounds, 0.26

C4 .of
P e Ropreti SRR ol Bnpied & oo e P RHE s 322
gramrbfcmade)@ ea@heagvaiﬁma@slagng T8 KQCBs/RBIEOYEFID; daddly <R (59.88

of isobutane to n-butane in the non-condensabl e
aﬁﬂii"‘@éﬁh@é‘?@“’\/‘éﬁ%m@c‘[%g The C4 conpounds had, per gram

cri@OREY EBgfn eﬁbﬁwyyﬁ @e‘?‘ ek Javine & ,Q?ﬁ%ﬁ(;%f 9&‘ a

V\Blgt rati o ol efIns er na
sulfiirebhtest wies0Dgrams ofsulBirgitd & @bidae O(ﬁntaitpblﬁﬁ 40%ranefdengram of

cru8 Fepdn S prekioas T R UL o B F A  Bme s
coﬂtﬁﬂu@ﬁély BleYeréd BBmStHé SaHi&d ‘H%@elfa? 6l 5 Wrhih b % 2886 i i %rﬁqaé‘tempt to

catal yst in the presence of coke did not dimnis
magdainghe grudd feeh Equiddeghnf 0% aif thecrmaddyatlyme v wever theadte was

. AsLCEU ro luc itable for transportation. Exanple
ms‘ii}c%leegﬁ)tlgl %hgfq%y?}de Feed with a Hydrogen Source in
-t heThe areReeseimAnidederd WROEIAtdtsd- Flth GRtAlY Sk abdifthverage

Coke. The apparatus and reacti on procedure was

intgspplirepaierdenneare ottt iCorfisomactingd ithepmethpre/ feamisiugde Feed with
(5
e BRSSP b Sl BT e

vagoged was processed over 6 hours. From a dlfference |n
initial eia %yst wej, ght %gd resi due/ catal yst m xture
wei gHptal of hord ggpmeR! Grdetre vie Praseenti overcd heyes-f Biom 2
R PRI o35 SER g BRI R Hoien § 068 Sams of
cokgrmmgoin of cuddae feee obmmsedamkmmactor Thent ainsdct pf thd eedde feed with

i nc] uded, ra f a p dct 0.0 ra of gas
thegegn Y AT bnbeC bh BAncDy Caiafatty s b e toa
pro@fict et Qﬁﬁ?oﬂ?@dé’\ﬁé&%k‘ ﬁﬁ@ubé& tﬁfé tBﬁﬁﬁttoHQa mJH&dg gér gram of

i ncl'uded, per gram of gas, 0.021 grans of
tota) p@qcalcg K)aﬂ3rgam$ ot gaskod Orﬁirgmmsl ef c@d@ﬁ@dgctamlmng thelbomunt of
megxa?xe( IancF Water usedQn ey rea?cftlopxydr ogen sulfide, and

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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oS

0. 65 grans of non-condensabl e hydrocarbons. Fromthe

anount of hydrogen sul fide produced, it nmay be
we@giosieeex! t hat, t he sul fur content of the crudeCT/Esmo4/042127

was reduced by 14 w % based on the weight of the

crude feed. As shown in this exanple, hydrogen, carbon
shommriothid exaraple, hvdrassn. dirlend meneide apd earbee dioxisevers praduced.

' r j | oxihde was O. 6.

Thél"l%éia%ﬁa?%t%o hy ?’gc ar %ir?s? q|gr(1:crl Slgggo?‘?({pke‘?ésgdr('g'm of C2-C6

hy dT e @5-09 hgdroCarBénsghéled) pefZragosiigidrdarbods, 313 Wg@afs of C,

of C3 conpounds, 0.19 grans of C4 conpound and 0. 068
congpoarels. Ok 3 X aws AH e AEPOURGS, Wndf gremsiofiGagompopads, pachf-4p grams

0. - . r

of G B P 0 O RO RBR) B A B Wi ensabe
hydroeanioons oxs deh SEix weiphtdnute af sobsanei® Obidtdne ifilibe fidn-condensable

onpounds , r gram of conmpounds, a but adi ene .
by erS 56 bl o % Carfempip @Qaﬂ% e Qffm SPIRRP WISy 4y Biftadiene
cori&R 88 903 %fa&i’?s‘? S8 WP fatlolts a?p}%‘i’iﬁléﬁg%' t%/‘vi ir?lﬁﬁtﬁlhgwléﬁh&s was 0.75.

crude feed (2550 grans of crude feed) sane
A weaglalrgse of AphaCgolafims toiintetrab Cpplefenwes b08coke di d not

di mi.ni t actiyity of the jnorganic salt cat St ..
anc TR e bR o tppeut oot ocessit & o elatively
high SARSRAAAeb®With Tt JaBRS cabipkt i ﬂﬁ?ﬂr&@ﬁce{ﬂdﬂ:oﬁé HBRIrM¥R HinY@ish the

enbodi nents of various aspects of the invention wll
actiyily i gerinprganio salheatelystkand pradvneediaauds progdyct gpigahlafor
i thioﬁatfjo scription. Accordingly, this descriptionis to
A5BOCENSt rued as illustrative onl y and is for the
ExMpROBE Cohntd @ 3¢ hirade Feee withi 4 HBdrodent Sviraé in the@resence of a
general manner of carrying out _the invention. It is to
D3/RIEOS O Katalystand ¢ ole. (Fhe appasafisand reastian gygsedure was
. i d n -
S e PRI PR T8 S C O s
catflgst (D616 geamd) was tchapeditoathd rebesoer iAbtethl bE2 #i0ngrapaof srudadeed was

processes .na rev ed and certai.n features of the
ProResIE P TREL- 3ot Cﬁffg@acq ﬂd@l&@l%&aéﬂwtwel%ht|an§§e_%ﬁfcatalyst
mip&ﬁre&?&?l’it?@ﬁ 14 Sraffirebkd ﬂgé’r%rérﬁ ot BRidB feedabhiine N AVINRGedctE, based

benefiT of thrs description of the invention. Changes

on theywdightrpdthe drade feed. eAdaiahois0.8% grmisud dothkpreduct wet grout of crude

feed §Rat Pt oo R R holfRG BF PR S e iorpb T G) Bhms of

gasiH oTh @hmp opekuat PibdactS Extdheling Bugiount OMMAEThahdEhd water used in
contacting a crude feed wth a hydrogen source in the

thegeastience of an inorganic salt catalyst to produce a

t ot Lncl e C j

t ne oy Bhanfled DR e ADAEER AP OER RSB 1 KGR o
carBorl@dbndBde, 0t05Q geirislef daglesh diasida, 0.e$ e of hnii®atn aflfiad, and

east 0,2 grans of residue per_gramof cr ﬁgl feed, the
0.6p \germgndfi nonscondensable hydrocugprs  lraw the prppntalhyfiroggn swlfide

ej I [ t j

prolf iRl o R M Ble Al Btk ol R a8 Pt TPl o 14
wil%f leased on thebesiglfof dlie dredesfeed. 1 Asahawain thesaestmphee hpdroge carbon

o 8 2 oSS T MR B AR S

carbon dioxide was 0.6.

'L!.In

LJ"II 2

The C,-Cg hydrocarbons included, per gram of C,-C¢ 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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and controlling contacting conditions such that the
weewwdospsdduct has a residue content of at nospPCB0%2004/042127

the residue content of the crude feed, wherein residue

content is as determ ned by ASTM thhod D5307. 2. The
nonf@hliadakls hetatmbond wa0.45 .nThe Cobempoundahad,ams gram of Cs

portion of the total .product is produced as a vapor,
‘”ngﬁﬁn@%é H@@WHﬂc@ﬂPﬂﬁéﬁ(ggﬁﬁ?P§lng condensi ng at | east

a PAGE LML adhsnsvare "theﬁ“i:ep%@te@ pravaskis d0he W@aﬁiﬂalfr B sulfur

‘the crude product. 3. A nethod of produ0|ng a crude
é

cruqher fedd c{BSS(bgrmps 0§ cwgle fesdh vvatbtthm@an@@ ety (3% grams) i the presence
of ceg %3‘&){11 d?‘lgl%{? élVQY 0@% ERIe %%@ %I?Qa\}%g ém %gﬁ%&l& rude

profl&8 duifidte Rr tr8sdpdratiGNt ent of at |east 0.2 grams of
resi due per gram of crude feed, the |norgan|c sal t

cat&nﬂm medifisaiienssand|akiamiativeembodipepts of wareusigipegts of the
. ast e of [ t al
iRy fldE Blartiip DR HE e RR e Po ikl ace, 21
Ac&frdlﬂFly| @asdesdrdptionrnis tabe ¢@BEhedad]lattotive on]a‘tand ifor dire purpose

met al having an atomic nunbe of .at 1
of tegehinadthpse skdledlin Fhaarhige &ﬁnf‘é?]dﬁi“&wﬁa ying %‘H?@? H&Vﬁé}?n Itis
el R arle ab
o bl RIS P08 o BB Bk anate 0
takérﬁ%&xaﬁlpba@ lof embodiinentze Eletpcnts and 5tefidsamy e substityR for those

and form ng.t cr.ude uct, wherein_the
111%?@9@1 gd @Fégflbft&ﬁ@gqlla,@ 61}1, BICESSES Iay hﬁ éeivegsggA)agg c?rﬁaén features
of thé ?ﬂv@ﬂﬁor?ﬁ% B htlﬁfedtlﬁgep%ﬁ&@ﬁlyf £e86k-whuldde Appdrest t6%ne skilled in
produci ng a crude product, comprising: contacting a
theartudier haseu thiehnefitiof diis deseripben ebthe ivengotpr Changeemay be made

in t%ﬁ S*Eg'}%}ri} %crlcp?:g i}gre?rg\tggilfx Hlaehs I'tlgé ?rgﬁlgt%(e: %19 Eu?cj (%E)Q Ak -

inveR@s asQiegcrﬂlfeé'ﬁ’ﬁth@ffoll@Singld:&n@Sr gram of crude feed, the
inorganic salt catal yst conprises al kali netal salts

wherein at | east one of the alkali netal salts is an
al kali netal hydride, and thealkali netals have an
atom c nunber of at |east 11, and at | east one atomc
ratio of an alkali nmetal having an atom ¢ nunber of at
|l east 11 to an alkali netal having an atom c nunber
greater than 11 is in a range fromO0.1 to 10;
producing at |east a portion of the total product as a
vapor; condensing at |east a portion of the vapor at
25 0C and 0.101 MPa; and form ng the crude product,
wherein the crude product has a residue content of at
nost 30% of the residue content of the crude feed. 5.
The nethod as clainmed in any of clains 1-4, wherein
the atomic ratiois in arange fromO0.1 to 4. 6. The
nmet hod as clained in any of clainms 1-5, wherein at

| east two of the alkal
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netals are sodi um and potassiumand an atomic ratio of

sodiumto potassiumis in a range fromO.1 to 4. 7.
wab@soetehdd as clainmed in any of clains 1-6, WAET/B52004/042127

the alkali netals are sodium potassium cesium

rubi dium or mxtures thereof. 8. The nethod as

clained in any of clai msCLAIMerein at |east three

of the alkali netals are sodium potassium and

rubi dium and each of the atom c ratios of sodiumto

1. POt AS5dthY ofSREdULMAd Dcrfd® behidutn canptigeg:assi um to
rubidiumis in arange from0.1 to 5; at least thre

of méacang alcrudgdeas) with p hydioarisAUIGFOnABR PigRENCE 9f an inorganic salt
cataﬁgictl odﬁ@e a {%%ﬁ %r@ uc{ ﬁ’lﬁt i%%ﬁlmascthé @fddg zr&{uc‘g' %{e%ﬂl HR crude

um - SO cesi'um an ssiumto ceslum
prot8ctii§la Hquid Mgetufe ﬂrESO’ClaridC[) w1 MIPa,athe bﬁﬂs tfeediras @ rediduch@ntent of
al kal i netals .are potassium_cesi r ubi.di

at lgast  ASFETp el TREIGHS BTEA O CBKle pesda SiBRFERTC et F%}%yst comprises
alkﬂﬂri%tctﬁ {(?in&]g xrifﬁbit ﬁ’%‘éﬂa@n@dﬁh&%&wm&a@ se[lfé% ghh HiPali $ndtdl cBrbonate,

range roduci ng a crude
andpthe dlkah metadshavesinrigomicantget bhg leastt Udted fatkedstwing lataanic ratio of

rogen, squrce in.the f 0 sal t

an AHEI5 UGN haghoaienus AupBya gt d o i alel Ftces tetpy atomic
nulﬁBéf%?ea%rQﬂéfPfl isWhEr8lde fdae0qrvde; ardoduct is a liquid
m xture at 25 0C and 0.101 MPa, the crude feed has a

r esc@m@llmmoatactmg cmdlmwswclothat e arvsle produsthas perepidpe content

o SR Sl A5 08 LSO e GEIBpgen s

deté@hhédbyaAan\/I(M&m bésp7eof ; control ling contacting
conditions such that the crude product has a residue

2. confbametiodas cleiyaed Bodgiar L.irherein gt lgasd 2@orIaRL the tofygroduct is
; . . o .
o8 PO BB SRR LAl sict Dthon o

thervapbrdi1ab °Crand®. f0a edPatwfousiehle ¢iade padict. sal t cat al yst

to a tenp ure of at |east 800 0C.in the presence of
3. a réd&?tihﬂ?‘g §H§ ‘t“‘dn%i"ﬁﬂiﬁiéé’r%fuﬁ‘ﬁ"’&’?%ﬁ%and/ or aliquid

St e iR C&lli& Fhihe }Bfﬁrd' g@ﬁ b&ﬂ%@é 1nCtl:1él Eﬁsérﬁ:@%f @R Shorganic salt

used 1 norganic S t catal yst. . he net hod as
catallysu torpebdune g kaalmréduchhvereséin tlnermudaa&cd hasea reaislue oomientad gt least

dro steam_ nitro r bon di.ox
0.21§ftHh0 AEPBTS POk T Besch B ageanys el ipprise el
meﬁil AR A hbRirCdt 3 aBor Frthd AkalVhRfL bdlistiben SR8l sictAamitoasiie, and
fromO.2 noles to 0299 noles of hydrogen and/or carbon

theclloati ietalsdeveral stowlic membsriof et lgas 11 aand at frasi ouguitemic ratio of an

alka(i gf‘?@ 61?%%% ?’1 Otﬁlgl%: nt hgm c%}a% e%gt pi?o %& fﬂ{aﬁ%g l‘{a&ﬁ% & atohnic

nu@béd g¥eder tRard N isGh a&brigefﬁiolﬂ()ll]io 1eher ei n the inorgani c
salt catalyst conprises in additjon an al kaline-earth
net &fodugigg atrigast oK %@h%toé%ll?é‘lfiuichasaan‘f/a%% cl ai ms

1- 1%0nd%@18£§ hﬂe'ctlstﬂg plaﬁ%’no(ﬁqﬂe vc'eﬁ)ld{: 6835 % and 0.101 MPa; and

forming the crude product, wherein the crude product has a residue content of at
most 30% of the residue content of the crude feed.
4. 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, wherein the crude feed has a residue content of at least
0.2 grams of residue per gram of crude feed, the inorganic salt catalyst comprises alkali

metal salts, wherein at least one of the alkali metal salts is an alkali metal hydride, and the
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hydrogen, |ight hydrocarbons, water, or m xtures

thereof. 14. The nethod as clainmed in any of clains
waz2m3/06mker ei n the contacting conditions are aPGDUS2004/042127

controlled such that, per gram of crude feed, at nost

0.2 grams, at nost 0.15 grans, at nost 0.1 grans, Or
alkali metsds haye @5 aipmigmumbe Iasi Hoprd atigast gpe atﬁmlc ratio of an

alk%lﬁﬂlgﬁﬂ] ﬁ?\g al?gtoaﬁc ng‘n?&q)f Q4 ljeggt 1|YP8‘ a ﬁ(b é ?lgér@qlag‘ﬂlél aﬂ%‘%oemlc

e con |ng,
numiedr Rochter shan Hllﬁéldalrahgampnoombaoj‘rs 1 14, wherein the
crude pr.oduct has from 0. 00001-0. 03 grans or from
0. 0Pr93UenD 3t lgashApoBron ke 19k PEIJNRL 452 ¥@PRBe product .

16. coﬂ&@ns{"iﬁé H96hspS p?%élgg%?%e' \réﬁ@lné/t BfocClrfi 4150 lgﬁl’év and

wher el n crude also has a TAN, a tot cont ent
of Nforidirfegthe arutie peddubip et ﬂmcuuhtpeodqct baya esslad coment of at

r Ni [V/ Fe or ns qf .het eroat om per gram of
mogfr@?@%saeﬂ%&ovﬁe’f %gtﬁ? 8@3? iq?f%condi ti ong arg al so
5. CONtRohkedd sy eRirhdtbd dnh@fehLiAe1-Ar RUbein Bk 3dnaSatd i§ANa range

a total Ni/V/Fe content and/or total heteroatons
fromdhttim of at nost 90% of the TAN t he tot aI N|/V/ Fe

con [or. the total ter o
6. or e e = ol i Fos SRS B3 RERSTHIER] ot obPE e
methislfe sydi@m@nd pbhissiGhUmea al raﬂ)%{ﬁ Tratﬁi (ﬁQiOhﬁﬁ’l toﬁﬁﬁas@iilﬁ{ns@ﬁ arange
crude froduct from 0. 00001-0.2 granms of naphtha, from

from. @b®14-0. 9 granms of distillate, from0.0001-0.99 grans
7. Of ¥ﬁ CHllé{H 8%§ cl% Illed ﬁran&" Fcféﬁ?sc‘ i&h%\%\lgI%En th%% lﬁq-qr}ﬁetgﬁgtaﬂ:%dlum
potﬁﬁﬁdréfbaﬁuﬁlr ﬁfbl(ﬂuﬂr ?ﬁmﬂalélgs dmieéﬁr fr oth 3 Oh8dgr ans of
resi due per. gramof. cru ee 19. The t as ,
8 cl th%aleﬁwd@%ylaavedcmaanw%ff%s | ahereip atleashilvsogf the alkali
mefald JA‘Q %c}]&lﬂ”?&bs% %H@hﬂﬁﬁ% ta@@ F%‘h @étegllrtcltatlﬂ Bf‘soﬁlum to
cru ‘Same as or rent fromthe crude

pothsadn tsodifuor ’m rablkihemchnﬁ @otassiumudeutpdioguistin e rangefioand.1 to 5;.at .

a2 BB S RO R AT, L 2 O SLBUITr A o

ratid§ 8t sdagurh ‘t@f)otaslsﬁﬂﬁ | oAbt REusNeM f@hssiuk @NEsiubh RGN a range
processing a crude product or a blend as clainmed in

froml il i 2001 azlz:ast‘rhr@e nétm@&aasn@talalarﬁe@tawum, &esiupg rubidium, and
eacgh g gﬁ? a?o%?:erﬁ po%a S nf t% gl{ll%e otgés%nll OA 1{?})9(} ]leﬁe aiid clég%m to
rubidiagitib ﬁfl@;angéfmffhe 1rtet5hod as cI ai msd in clainm 21 or
9. 22 Amtﬁr]gc{lgcll Qf }grlggucrl)rrlgo ecl: grsu%lle g?odcl:lgtngcrnln}s)gssmg ydrotreating.

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 has a residue content of
at least 0.2 grams of residue per gram of crude feed, the inorganic salt catalyst comprises
alkali metal salts, alkaline-earth metal salts, or mixtures thereof;,

controlling contacting conditions such that the crude product has a residue content
of at most 30% of the residue content of the crude feed, wherein residue content is as
determined by ASTM Method D5307; and

heating a mixture of residual crude feed and used inorganic salt catalyst to a

temperature of at least 800 °C in the presence of a reactive gas to produce a gas stream
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and/or a liquid stream from the mixture of residual crude feed and used inorganic salt
catalyst.

10.  The method as claimed in claim 9, wherein the reactive gas comprises hydrogen,
steam, nitrogen, carbon dioxide, light hydrocarbons, or mixtures thereof.

11.  The method as claimed in claims 9 or 10, wherein the gas stream has from 0.2
moles to 0.99 moles of hydrogen and/or carbon dioxide per mole of reactive gas, and the

liquid stream has greater than 0.9 grams or greater than 0.99 grams of water per gram of

 liquid.

12.  The method as claimed in any of claims 1-11, wherein the inorganic salt catalyst
comprises in addition an alkaline-earth metal.

13.  The method as claimed in any of claims 1-12, wherein the hydrogen source is
hydrogen, light hydrocarbons, water, or mixtures thereof.

14.  The method as claimed in any of claims 1-13, 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.
15.  The method as claimed in any of claims 1-14, 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.

16.  The method as claimed in any of claims 1-15, wherein the crude feed also has a
TAN, a total content of Ni/V/Fe, a total heteroatom content, expressed in grams of
Ni/V/Fe or grams of heteroatom per gram of crude feed, and the contacting conditions are
also controlled such that the crude product also has a TAN, a total Ni/V/Fe content and/or
total heteroatoms content of at most 90% of the TAN, the total Ni/V/Fe content and/or the
total heteroatoms content of the crude feed.

17.  The method as claimed in any of claims 1-16, wherein the crude product also has,
per gram of crude product, from 0.00001-0.2 grams of naphtha, from 0.0001-0.9 grams of
distillate, from 0.0001-0.99 grams of vacuum gas oil, or mixtures thereof.

18.  The method as claimed in any of claims 1-17, 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.

19.  The method as claimed in any of claims 1-18, wherein the method further
comprises combining the crude product with a crude that is the same as or different from

the crude feed to form a blend.
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20. A crude product or a blend obtainable by a method as claimed in any of claims 1-
19.

21. A method of producing transportation fuel, heating fuel, lubricants, or chemicals,
comprising processing a crude product or a blend as claimed in claim 20.

22.  The method as claimed in claim 21, wherein the processing comprises distilling the

crude product or the blend into one or more distillate fractions.

23.  The method as claimed in claims 21 or 22, wherein the processing comprises

hydrotreating.
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