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WD 2005/ 061671 PCT/ US2004/ 042648 1 SYSTEMS AND
METHODS OF PRODUCI NG A CRUDE PRODUCT FI ELD OF

wo hod¥birN 5 The present invention general |y PETAIS2804{042648
systens and nethods for treating crude feed, and to
conpositions that are produced, for exanple, using

such systens and nethods. r i.cul

enbBUSFEMS ANR MEFSONS O %ﬂﬁﬁ@@@@%"&%’”“

nmet hods for conversion of a crude feed that has a
FIFED QORPENSVENEIONof at | east 0.2 granms of residue per

ram of crude feed to crude [ :
P} abheiprssat drienion sgeelg s B 1 org i Batedy ffPtyeBting crude
i ' ' sflg i iand
fecf Y5 cBRpGSIEBAPEAL 4o prodhid, B e F‘ﬁ%‘é%?:"&f"‘é'%‘?ﬁ
meBodREMSFERariBlatly, mslmdiments Hespebeshberein rRlgtedto systems an( ethods

roperties that d t. al | owyt h k
oo f 7 2 g st st

' | drhdd iayid diturefae25 ed and 0.
per%&ﬂﬁgx?g:g%%ed R drhdd SR dudt it ¢O@ER Ny

ant aged crudes". Disadvantaged crudes often
Mt andi(l) hagbmt onmbre propgitiescthal ase Bpproged HROMPSHSN 19 1hf same

tend tq be di f%i &fult and expensive to transport and/or
propepies OF theGmidF ®8fvent i onal . facilities. High residue

D@Gﬁﬁﬁ‘@ EREISSTED ARThi gh tenperatures to convert
O COKE. ernatively, hi resi due cr delsuc1 %
ar ¢ Cirasabitgve P TIOR RGN SRR A SRS g Gudes t
to 20 .pr,oduce. | ' 3 ol
be o PR oL pREGR St Banetfodl HRANB e epgmont
refb@&$10VdsSENadvanaddenales’.or crude m xtures may be
difficult using conventional . neans. .0 sadvant d
Cr udBsAvagtagHLTIR AyRicOTE BERNEY SR 1A S BF LR Such crades
' i bf pdbsshyp@oavénional facilities.
e e R R B G e B Ly nocd Lo
Hilgle revitiie dbrudea hisychel teaated ait highriemperaturesdo cpmyarie srude to coke.
resujtjng from.crackin L 0GEeSS .
s G L BESHRRER i P UIFE tmpeans o
prodiie gééQ ishB& cri®R Mfl/of Bnile MiXRirdty Dratgadeessingavateysmoval
may be needed to inhibit unsaturated fragnents from . al
St gy visions o sl credeESITGS 163 B GiICW! Hyigs GpTvention

costly to transport to treatnent facilities. 30 Coke
meARS f or m and/ or deposit on catal yst surfaces at a

r apigisidiafitaged tRfePmay afehidedydmigen defdent hiydpedrbonsid¥hen
It may be COStl(Xqﬁts;i) regenerate the, catal yti.c 'aﬁyiﬁ{,it
prodessing af hydregen eaihydipearbens, E%@@Fenﬁﬂb%t%ﬁﬁ 8%
ed during.r ' iRl ing fr ki
y BB el HEE Fpfy ity TP Bl s A HALALES réslRing from cracking
préo@sedsiade ploucdd. Shyliregenatiedduringdeeceassing, wiikh wl@Xlentolves the

conponents that contribute to the total.. 35 acid
usa offbe potiveharrogenntion ratalyShduay braged gt fpgments
fr%@@ﬂ% gél%tt) ﬁgéfégéﬁ H %oé’t@ tg %Qéfu@@ mér 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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2 TAN may contribute to corrosion of netal conponents
during transporting and/or processing of the

woltmady@nt aged crudes. Renoval of acidi c conpoR€IIS2004/042648
from disadvantaged crudes 2ray involve chemnicall y

utralizin g ac di c | '
T4 s ity BEpia8on STPRET iyl dtielhop@ngndlor
prodeRARR PO t‘héﬁis@ﬂv@mgleﬂ RRides. 5Ramd£/al rof pmdmermpngtents from
equi phent. The use of corrosjion istant, netal often

disadvaritaged crudeg mapiisweive ébﬁ@@ﬁ@@ n I%IH& acidiGRompogegys with various

o AP S RS s

antRY i‘d&‘éﬁﬁﬁgeeq@%éﬂt onrhe ise dﬁlfomsxonnesmthmtbmta} d’temanvolves
dlsadvantaged crudes before trans

t d/ . .
signibenot otRogsn A S, 56 ERNHAPFER500 TEN ORTetR 0 iting pavipment
f
e S R BAdlon of

coPloSigH Gilabipsre thudisstivaniaged drradeylmdms tran§hostingy st/ erurdcessing of the
crudes may contain relatively ht? h anpunts.o

digngrantiagedsrudes. Theuseqy oélonﬁp]g IS MAY PegRIEYRLY gﬁ[a?"% sfuipment
“38% g@&% mé%ﬂ%ér%ﬁﬁ%k 0 rdeé%elﬁ'odﬁ&Hﬁﬁom the crudes.

or co of nmetal contam nants,
may Diggdbahtagedcradesumbn cmtaxh rellauvely: highl apsoundsy ofimetal esngaminants,

foé %ﬁé%?@ Wéﬁ%al yStdé?ItslgP%gf 7 osé{‘g%eg%@ 0? Aeherfides, metal
HElER1s Of hR il COehmstingy gayidepbsivorhosiathce of the

e eroatorrs g?or exanpl e, sulfur, oxygen, and

catilyst ogthe)void ¥afame of theycatabystidSedt dapositonay sape aidgclingig the
S|tua |ons sEave an adverse effect on catal ysts. _

alts and/or alkaline-earth netal salts

e hav eDQ@&J&nﬂ%@d’cﬂuﬂe%Mﬁ%ﬁl@&e bpanidely buid ltérostoms (for example, .- 1 -

residue. These processes tend tq result 20 in poor
- -sulffss, by gen, 2ud hiogen iQreawieglly WWW%? mgy, in'some situations,

hq'; gﬁ)}%ﬁ?fgge e?{e%ggtg s?t&%?'ga?’l fﬁl&t!al &) @/or Qlfkﬁu‘fé—@d}%’metal salts

y I nsepar ab e salt-oil
haVebeeld Ged ittpidcessad fopdeailfurizatien ofyesides. t These ptoch;ed& tepd to result -

mﬁ;;éé@&é%@,%ﬁ:eat I%Sc::y%@ro@ﬁ %{/}%r oi(l)]%gt &tr)l rgee,lsj)ﬁg}' ggméetalhzatlon
e@gggﬁ? f&’ﬂ%ltlloﬂ %? Ellgﬁsﬂantlgflys ARYAAROS41-611 HilLSBrdsOutilaiEibn bhRrge -

percent conmpohent’s contri buti ng to the 25
qﬁﬂﬁﬁ@b@‘wn pag pad/or redativaljchigly hpdtogempressugesever

O e S e R R0 ent o
dlgélfv&gt%% &1 Qa8 169G theveady partat of cempeiamts iditiutiag tothe

to a disadvantaged crude may, in sone
dxsmamagmppcmes eAdding diibert howeyer, ganarally ingeeasey ogsts of treating

St S i

é:Pcrh@esK'Atﬂhl%n &t dﬂueﬁt 1B%/dif0artpeduride @by, dh some
3960 06 to [lumet al.; 3,960,708 to McCol | um
siatatiahs, deotgaa;swtabﬂgyoﬁswhucnuie Jr. et al.: 4 127 470 to -

23'4;& S 2 atent Nog ew”velt%%g‘ l‘Glés%Eteg 511:-“%{3”{47 BlGHRIm et al; 3,847,797 to
P@étemaléetfi@ gz 3@%,75@’:&%&%{@ &h, 5,953@;42(}5@%&&1 drabt sgmﬂos &
retscnmar e al

N@o&lum; e’t el. 534,96(9@3 todMeoliizn st alg 4, 1419, 52859 @agds? q:t@i efl27,470 to
Baird 2J90e§/ap,641,§i41 1 ﬁ)qT/FUJSl‘?‘nQ)% ét% 2@ 4@7 980 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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3 Application Publication Nos. 20030000867 to Reynol ds
and 20030149317 to Rendina, describe various

wQrosesises and systens used to treat crudes. TReT/US2004/042648
process, systens, and catal ysts described in these

AficRlis PugfeaBE Nos S addosy 56 RERRIAEAR Ao AR 945 Rendine,
deb&tiseUfariotlt PRIE¥RBE AlPYshiddREd BrWe ahidys. MBveprocess, systems, and
undesirable properties (for exanple, relativel h

hi
catadystaidaseribectioleRSA Ogtents, Bowevsachass limited applioshilitpbegguse of many

ndency .t 0 .cons ively large anounts of '
ofﬁ@qﬁg@xgﬁaldaa?lﬁ%s ?gf{g%]itﬂrrgn “ Qher undesirable
Pr op@rshire disadviitageé chude@éneedlly luve hindesdblepreperties (for example,
undesi rabl e conponents (for exanple, relatively high
relprinely bigluresidue. ajtendonay iheareads aquipsment, 3a4/6F 2 gndgney to consume

t.ani nants) . ' t :
oG B8 Plrblays S erBR AP Sl sk BB, Qb ufifile propertis
inglh&@fdlmwghf Hitgh 'hmb?ﬁls -fo unddsirable @omblamﬁmlenmg@ s¢latively high
ecreased catalys ITe, rocess u 1,Nng, .a or .
Tmepwﬂlmméww, ’ rm%@ng?%%ﬁan uch prpperties tend to
cabi ity SNl Ren 0L indO ol R s s

incresped cairosion;dedieasedwatil yay tife, procésssplugding, and/od éncreased usage of
products with pr s that ,arge nore desi

ti le. .1
I aeRARVIEE CPIEICTRYERYSH BRI ) A BTSL SOCCRI, i feginira] need for
in‘gﬁ&?eﬁ% kt¥mb Shéth&dd, gmﬁ?ﬁséagﬁ%t@ﬁ& JIR{498R of Blsadvantaged crudes into
ont ac a crude 1ee t one oOr nore.

I ng, catalysts
crade produkis with prapeatiesghaicoe tooodgsirableng a crude  product
' i Men non- condensabl e gas.

HLL ein also generally relate to

-+, COMPRGetioRS FedchiBed ﬁépg% %ﬂ&ﬁlly ¢61a1RItH 8Yt&nsSaf methods for contacting'-
u

conmponent s therein. ch conpositions can be

a gbdafond avithyongsir mpre petalysiste produeeia tatelirsednct eereprigiagla crude

ol it i i ERSSbeRB, Bt Rabid Bl B liofl RGN hercn

alstf geherallyyrelaRas Bompoditiens thatt Have Roesd edmbimtionyef wmponests therein. -
catal ysts to produce the ¢rude product rei.n q

Sugh camIpesigens 478 he Ak by winbine sudoms and we ops déscngeed herein.
Cont Al InDehildd T iRk memdlBr B%g% 8 ercl@l;rg&d%e Cbitfisifg

met ho producing a cr rising:
cohtnoting h cnge feeddrwittea hpdrdgen $duree inythie prgsencs ofioneoi motetvatalysts to

resence Qf one or_nore catal ysts..to roduce a total
prbihise e e, prodiet WHERIN o qrueHe of tRsRatAYSH FRIRIESSS f rafalyst

f4d6e B is a liquid mxture at 25 C and 0. 101
cc"IS\iA:’a, %t 3?@?1%% one of the catal ysts conprising one or

mor eTheriangitionatsopeddlesainethdd ©of prodicinge crudeduodunt,comprising:
havi.ng a resi due coptent of at least 0.2 3 rans of
copfRetng S estanics et youbte I EE prstintr otk Bymappelysts to
pri@idBadofaPpioductand in AR EuBé pfodlERGhERE Be RelideiPAuct is a
such that” the crude product has at nost 0.05 grans of

liquik miypare ay 28 A€ and 6:10d &BPa, atileost one (o€ theraatidy sty eranrisingene or

e trfaton et spEloREnd fof A B Bifing I RlopRlsHFGyat least 02
orhi83 6 reffdue Y& HORIFRAIR fded)ad (didanided bP ARTAS Method D5307; and

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

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

gram of crude product, and the naphtha has an octane number of at least 70.
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The invention al so provides a nethod of preparing a

crude product, conprising: contacting a crude feed
wo\rdokoetshy dr ogen source in the presence of onePET/US04/042648

catal ysts to produce a totél product that includes

the grude prodyct . -
1l pFodhioRalh proWOfS &irdingd B biohfin h 3HE produck comprising:
coh’fh%ﬁﬁg"‘ﬁ 2hiR tfSedCRIIR b hyilfdge® Stured intherpresericeafishe bomore catalysts to

metal~sul fides, and the crude feed haying nesi due .
produceartvtabproduct thatdnclodes the pride PErduct yhgrran r“@‘#"a‘i’i’%‘i‘“ 5a

.Crude feed, d [ :
L
mﬁfe%&‘féiog PRl sﬁ&ﬁifek,%a&ﬁm@udé feed hiseing aer?sidmmmt af at least 0.2
east O. rams of aromatics per gramo rgsen
groes efmshhg%bygrame:ﬁ\ﬂwh eed; a@ég%m%@a QYK’@?’@‘?&%% H‘iﬁﬁé’l; and
a freezin ol nt :
oo 5 Bpeor bR B ol B, e
keRo<REY Bavii@ i legst Bi2 granis of aRfmatigs pergrar of demspee;, agdetermined by
crude product. The invention also,provides a nethod P;x -
ABTNHMothod 135 156, the kerasene havingcIprass goint 2 4 1pigprifige af at mos
de [feed. w,th I [ :
(16 S aefiarirs D Ay DY QPS8 1285 3G, b, BlRRANEDiat most 0.05
i logesiee e grah W eruds pebdatt. wherein the crude product
is a 15 liquid mxture at 25 C and, 0,101 Mpa at | east ..
one Ghe myentio adwgwdebﬁmq%mdﬁm@cas a ¢ryfig product, comprising:
transiti SR ULL f '
ARk SR B Vs En 50 H e o T ity o

profacs Dlotat prstict rvinciades the otude produgt, vdierein thegrude product is a
conditions such r.ud

b R o b 5B S e B e

%,gmon rﬁaaﬂ éﬁh‘gﬁes, gb@ MO QAR eSIFLE coRét @ at least:0.2
Nt e pro

e cru uct of at nost 1.75, as 20

i
- gdnisef resihe oy giGTof dvbdhfrddperizontrolling icantestingrenditiays such that

. thg(rgo\/' :j IE‘S(H%{[ asg%ﬁ,g%gbioﬁ %H%bﬂ%&%gééﬁ ﬁc?gd%rgg%cé gvr']ith a weight

¢ reBiBWEGRnMIB hyBR ek ASABKE: @Ehda(@1/0) imbe erudatpaddist of dtanost 1.75, as

produce a fotal product that includes the crude

dgtemmained by AFIMMethadD67HHe product is a |iquid
m xture.at 25 an i o
o altpEienton MEPitytiod A oftrod il a B Broduie comprising:
cSithdting@sorudi ®ed Mitharhydeogen sdurbain thg presencei afiome oo mosmcatalysts to
NN R LT L
ot | h £ MDA h61ySRcBRMriciik Ghe
SRl %o D EY ARt e
niderasiticigmelahsilfidsnmmdsthe bruda d¢ed: Havingrangeidpe oentent 0% gtleast 0.2

o B 0 A S R or

' 7 ] is at least 1.5;
o 4 g ST g o s

afdtdmmIDERAacting candidanspndhithet theanidegreduct bagan @omieH/C ratio

o RERBNS ot A Hormi bt o1 it asufe B8 16 PRUE brodfBF ey a residue
c%rgg@%ita%ggﬂ £, BF B irE8Suctt oRRLNOFthe Eridle T8 b GetemsinediBy ASTM

nprising: contacting a crude feed with a
MutklscbD 5307 therarede protit hpvieg ehleast 0 graws ofpaphitha per gram of

oride oot and the naphiha Raviag an octaie nuimbat of ab fEag 7. °

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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produce a total product that includes the crude

product, wherein the crude product is a liquid
woRoosMss7at 25 C and 0. 101 MPa, at | east one oPCTAS2004/042648

catal ysts conprising one orS nore transition netal

syl fide and the .crude d j 0 .
prie 16 pRgocl BEBEAS, bE Fhd Bindhel SeriF oot .
liqied SetiardHt2SAChind ASTOY Nieh, e teaBbie fof thwchtAlysto bomptising gne or

contacting conditions such that the crude product has

meweriragsision snetelsulfides and dbg erude feerd bas p residyg cogteahef atfeast 0.2

naphtha, . t naph ' f .
o BHR0} Pyb s BABLUALNA 3 B0ERR By MO MBhod 5307 nd
coRBONEmQROnteHIY Eriditord sacihatie chide pradueshasg pethgramig caide

| east 0.2 grgarrs of aromatic gram of kerosene,

: per, as
preducratilersti0.001 sramy ofephibe thensphthahaying an eatanegueber of at least

. , . . . ;
70:3¢1e88 oot 2 BELADLAL, Bt koA BhmAhod Bikerquene
haf¥ingOit 1se0e godmy ot arometicsspen igtam OEK¥Dhsene,) s dé@nmied ypASTM
at least 0.3 grans of _aromat]cs, per ,gram of VGO
Metbod DR 16cAndfe keropreaying acraspinizointal & fesaperefutmo! at most -30
"8 FicfHinb B AT Moai6a BRI A1 RIS 4F ariir o
(\CG(?E &dOYr/]G&llﬁd vingat/Tedst G.B.r@amst h&ﬁaromﬁax:pdﬂwmf of V@@, dseletérmined
Wi a rogen source in e presence of on no
btk Meted 36890, aimhast 8.0 et o4 5idHe (24 delelmimed by ASTM Method
Al yst to produce a total product that includes the

crude product, wherein the crude product is a liquid
m xt Thiecinaéntidh al3osprdvides dmethvRaf prdducingraxredd productpecahprising:

cin T e e e e e

o co;ug}g%ingd easitidnORetiPhMfidsddl 4 % ?ﬁiﬁéé’ Siotal pheduet tHa€includes the :

: 0 having a residue content 'of at least 0.2 grans
crode predudiuwherem the amdo prashigtie afliguifl midurede 28 PGiond .19y MPa, the

S PO SRl RoE L o eaf Bl Shong g pore

iréhsffonh@asuiides kgt ofdsalrsitionud etaDrdfidiciatal pothe bude feed

crude product has a resjdue content of at npst 30% of
haying & weidue eonsenttod it least O:Ferags of sesidiscper gaam efctrudmfesd.ps

5 . g )
oy BT ERRR so B RS RS U5
cradeprodidihgs at mostde) S ganhs of tokezpeh grimo gberudoprodect, and the crude

presence of one or npre catalysts ¢ risin
prbdugh 573 7 BRIdve CaRteRLAEF apstcif{%/a P?Qe rﬁ%g‘bn? iant 05 the gruge feed, as
J:H%%Elt i e crude product, wherein the
dsg% ude pbrs{)‘gg’glt\dlp%mgqﬁ?sqjl??d m xture at 25 C and 0. 101
MPa, Thehiavertioanddiot providessa mkthed lof prbelucingal opgde praductgromprising:
total of |east, 0,4 grans of one nmore transition 30
coActine 8 e dead With a Sydipeen squrchinithe BiSsRSE of Ot PG catalysts
' | Ribdes th
oL ORI Uopducd | LA RETHG s
criidesptodunigwhéreindhe dride peglictiaailiqyidmixdare ati2S 80 and Al 0bMPa, the

at. ) east 0. ra r.esi r m of crude feed; 'y
o dastg TTdh g bt A EPIR sdrast b A-She ff it g ansiton
mEE MR R PR Sland\Strahsitoh MR RuBRR A M ysDfth@érud Rl a0y a

of the nitrogen content of the crude feed, and the

nitrogeecoptentiofat least 0801 grnthd nit®RO@S! geacaticrude feed, and the crude
feE a/.vlijns,cg2 aQ QeAé{cgé %gg't%nt o6f at least 0.2 grams of residue per gram of crude feed; and
controlling contacting conditions such that the crude product has a nitrogen content of at

most 90% of the nitrogen content of the crude feed, and the crude product has a residue
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content of at nost 30% of the residue content of the

crude feed, wherein nitrogen content 1is as determ ned
wogosBiMTMet hod D5762 and resi due content is a®CT/US2004/042648

determ ned by ASTM Method ©5307. The invention al so

o4l oF 8 S0k GG keiR FOfeforfu® PSS Bt pitnogen content
is%9 UEREningd by & STV Mehed Bi576D endriesidne eomtaiitdb ys dtermined by ASTM
conprising a transition nmetal sulfide catalyst to

MsthodJ23304. t ot al product that includes the crude

duot : ) : . : L
a1 2Bt SRRt RARORAE Qs bl b i frisng:

ciddobiny & lcnitRFedd with alhydfodes 8sircOirvithg pesyencefof@ne o mor® tatalysts
transrtion  metal sul per gram of tot al

f i .
CQIApHFNG 3 *@apsmnametghwtié@gaft@mw Broducea totpl pradyct fpt fpgdudes the
1 WY/ f : G,
By o i 5 2% i,
trhesition metsl shifdecenilpsthash tothl dfdenst 0.9 gfams afienedr marsitansition
rioh e GAGh ST GTASH O Il CSEOER M GG CRATSG TR s e bas a totl
0 4808 RO oY gl 8 e

¢80 %ax resiine bbritotitaf at toastei2 grainstdfacsiduscieer gewnl of Giude feed; and
e B 55 b U BB o
cd&e/ gxgg ERnf N4 produd@Sthe LRIRPRARIhAYA toPNYWEE BQ%'CF?\;I of at most

, and resi'due content i's as determ ned by A

90% toff e NIFEFe. comtent ofthe anidefeedl, the qpadapraduct hasra residne content of at

et et s S o BLABE e SEQT B PO N P bl o

o T

metal sulfide catalyst to produce a total product that

~MeHwdJ¥B97t he crude:product, wherein the crude product -

s i quid. ni ] N
o b e B o B Bt pompriing
cdnaeting @ chudgrfasdbwith ahydrogen souree iri the pegsencerofivat at more catalysts
sul fi des per . gram of tal transitjon netal sulf.i
sidere o

d
comprifing:3 transiionapeiak talyshite grodues,p fqfal Rradict fat fchudes the
crdlle h%ﬂﬁétzgh%ﬁ] 86 BiRle %antd{ is W] GG 2 fr%ts o ?ﬂg tot 1RAMPa, the

and’ t he crude aving a
trivesition 10etdl spifidescatdlyst bavidg e tptel oftat deasiod.4 granseoff anedr more

A BB R 8¢ Bag ot Frmuin ol Sitfide iatfystoS srade feed
hdvisy & sl CoSemt &Mk 16kt 0.0M %%9 of LAAS peAPfint BEcridefed, and the

product has a residue con t of at nost 30% of the

 cmde fedd baving eaeridugfcontent atlaait 02amrams ahrasisiug psugamy of crude feed;

content. i s as.determn ned IM Met hod 94 a
e bing AP ERAg CratioRS Ut AIAY b B ch B g lfpcontent ofat
meR30% oflthe shifieiohteaofthe enide vddd 88d theERidRqHodiict has a residue
producing a transition netal sulfide -catalyst

cantent of attest 30%oefithe wsidye cantentof the emude fiedi whergin salfur content is

o AR PASEN PR 04 8 il PR BB oy AT
Me'iod/Ds®o7de/ netal salt mixture with hydrogen to form

an i nternedi ate; and reacting the internediate with
sul f The ingertposiwareviderometogod srolsizgs trapsition 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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in the presence of one or nore hydrocarbons to produce

the transition netal sulfide catalyst. The invention
watwsoesoyi des a nmet hod of produci ng a crude pPOTIS2004/042648

conprising: contacting a ctude feed with a hydrogen

YR Sl 45 PLADRRGLactlh  brdg b Mol el sulsice

cgulostuce a total product that includes the crude
product, wherein the, crude product is a liquid mxture
at 2Ehemygetion alsppiomides g methad of prodycing ¢ PEAJpet, gemprising:

g : o ¢
odifAchink BonfTREd R oyl sk ir e Breskitel dridfie of Hfpre catalysts
c%n@i%;gMumm%dga&mg%u;ﬂMmt?&mﬁf peehtes :ibtalq:&‘odiﬁié é{aﬁnmmﬂes the
t v control lin ont ac nal.tl ons

crgﬁ% arogﬁ%h \'xﬁﬁ@?%ﬁha geids g i %9 @gm@sqtéé (é’%@aﬂt%mq MPa, the

. ' f .
it HBA sufde Qe Sob R rARRIR oY sulfi, B Wit food having
a raidak gettentofableast(bb panis/of residuenger gram afieiutie feednast determined by
ASEMSrefhiod 15530 emoltng eontacs Goadhns s ek e cfids product has a
reSRh&tont@htiot et MBL096 Bf the Festdud c%ﬁié@nf bf (h¥ R FEE 9nd ?ﬁ@fein the

an Internediate; and reacting t Internmediate w
trangitionrmétal sulfadepatadyat ixolddinghle byr mininga trgukitieremetahexitie and a

d th 5 LI i tion. nmetal | f.i d talyst. The,
gD S 4P 3 ket SRiofl 3l i ol Seefid Bisapifion meta
oid&aiefal sal@ﬁxiﬂiﬁﬂciﬁﬂﬂh%drsgéﬂta%ﬂnﬂ fin PhtérmedRid; a8d redclifg the
hydr ogen source in the presence of one or nore

intezmeadigtervith slfug in theqeeseneeefxnemr sahre hydmearbonsdp preduce the

 oSFieh AR RISk "C 510 0201 Wea, Tand he or ude

f eedTiaivvagioataldogrstvides 2 n@thdHipiodidingaSirédecpro@ict JfomPrising:
of c¢rude feed, as determ ned by, ASTM Met hod D5307;
cogtasHng  fEdsfeed with p hydiogen sq3pcdim the presencg of pag e mprepatalysts to

L T e
liquickmiskturetet 85 CCLaatd Opk0dAMPh, dndthe erade foapd having bt Ieastde? grams of
BR80T OB
le&ft QPéridhaTRhebtay ﬁgrduﬁf‘ﬁ a o%@:é%&@:sﬁfg at $asta ]Q)rgolg )E;P‘%EIED vapor at

5 aromatics pe gram o as determne

25!?7@ mibﬂ BeBMIe; rmingthe crude @ﬁJdi;jlc’e mdl_erﬁiﬁ the_e:SIildnm‘pdm has, per
o AT T B 8 o

nugsbEP bf S 16kt 70,68 HasCl. 00D gRnB lof VG H aBe VB0 Ravind ¥Ele@4 @B grams of
source in the presence of an inorganic salt catalyst

areatinsgn gmmof Y6, apddameined bulP QdcP98/30p anct atrest 0.05 grams
of BEREHLC

. €] f s a 30 residue
con eh%s% aln%biégggg%ﬁ?@%esi due per gram of
cr udghefigeshtion alsd pr@viaéstedetiyd oSO AEE Beehdepddiiuct, iddfprising:
crude product is a |iquid mxture at 25 C and 0.101

copagtingd grude fred wyithyehyiregeciouredn thespregpnaerpban inpragsic salt catalyst

Lt A , f t . t
o BRI o R RS Ty R ORp e T P
residuenghtens opatrlest M gpdma spieidlae persgritl o QR FekD 4d determined by
PCT/ u3é004/ 042648 8 deternined by ASTM Met hod D6730;
ASTM Methed H5307, the ermde prodyrigs ﬁIhICIHt%Iﬂ, X 2525 Hpand 0 105MPa, and

the erude 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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grans of residue, as determ ned by ASTM Met hod D5307.
The invention also provides a nethod of producing a

woredesropduct , conprising: contacting a crudpCTasen04/042648

with a hydrogen source in the presence of an inorganic

apEminRCty ARIM Meb U PRAE A0 ot o e RS FvalitPlamy s most0.05
gRris@Tir6hidnes iR BimiRdd By ABTREMcthod IUSFOTS Of residue per
gram of crude feed, as determ ned by ASTM_Met hod

D530 The ityenidonaleo proyige 8 method ofipjoduging & eryde pradupt; cemprising;

d.0.101 . L ar 0 , r.
ol e S0y Ao ShsR BT Fhyse ol ineBiR Qe caralys
toredede 408l goducabit iflclddgibetrudé pesdasRWheteiptte didefeed has a

i esel, as determ ned by 1P_Method 10 368/9Q; at | east

regidye confeniaf ableastd:) gwmms af residuspyen gram of erude feed, 25 dptggmined by

. . . |
ARTME SR D30 She A BrBluct B AR IRRETROAC GG 01 MPa, and
ﬂﬁetﬁel(;ﬁrﬁﬁfht Bas, ﬁ&ggﬁmf&ﬂtfmﬂaﬁe@%’d&t: aflagii mO@hmiaﬂ:{s ofdtesel, and the
r I des a netno 0 rogucl n a Cr e roguct ,,
d’@éﬁ%‘% atjlpagt 0.3 g5ams of ?rgglaacwqy%@am obdicssl: 15 %‘WW Method
o - f : . _

3%9@%% %)éragtd%!g@ %Eﬂfngt% gl pr’o ggltl ; ?%(?ﬂﬂmn% fleljag{e%3 %ﬁ e c? u %mams per
gRNDafEGO, abdeteintinediby T Mathodr368(96t andsatandst QiSdzrams of residue, as

i xt.ur an 01 MPa3 the crude feed has a
d %@Pﬁ?fgbi’:&%tﬁﬁ odgip% ast 0.2 grans of residue per

D07 LR AIEFfron Ry £ Bl Tk R A b dtt, comprising

- centanting iacsudedieed with athydtogen sourcs in the presensfe afen dayrgénic salt catalyst

e bR oo o, B2k s

liGa highird st Bt°0@B0, LD 1MPE,HE cRide FLATRAS aTRadE dohtnt 8 & least 0.2

not condensable at 25 C and 0.101 MPa are forned

. grgmarf evsicue nes graevef, crads Red.ds deiemningg by T Method D53A% and the

cxdUE el 3L o WAROETHE 1o s PSlH s ot SERBENE. ! SrdthBf monocyeic

aronati ¢cs con east grea
nﬂ“%)mmbs; perrg'mgld;ﬁmﬂmféedﬁ anmDevinerollingf cobrtreting ceirlii@sduch that
nereln nobnocycli 1 c rlng ar o tics content 1s as o
dlag%getﬁmf&acbéss ah ot (/8 BFses fr:fda%mcaé@nw@t AEeIoh £oRsiensgbic,at 25 °C

al QYO LEPatrd RIE g&f %rﬁx‘g%%ﬁidégg&}, gﬁeg&m%% %/ng?s balance, and

conprising: contact a cru ogen
sushtinat ¢he cruddprodua hase monbeydic iringragematicssahientafi A lgast 5% greater

to a prodyce.,a total product_that .includes the crude .
thg B APy ATOP AR PTG BB HEK fesch whprelpghocyclic ring
mmﬁw&n@ént%asqe&ﬁﬂjn@d%%gvﬁg,hgw% &oyde feed has a

residue content of at |éast O. grans of residue per
gr anThe inventibm dlsocutovides almethodiof prbduyping SRivhddprivdebt, comprising:

307, and, the, 30 crude feed has an ol efing content
QBT Bb & S e S & YoBent Farsca e B pRssise O p GRri alt catalyst
tod ho@wiRta tetal Pﬁau&qmtaﬁ&md@ 15O8HHS hRABCS Whbrel b chiiR product is a

crude product has an ol efins content of at |east 5%

liqpid misture 4124 *Craad 61 161 iMBa, dbserude fagdl hasa residvgeonientiof at least 0.2

wherein.polefin content is,as . determn [
s R iroishl 26t Bl SsBiledsdh 1 cp R BESBAIM MR D5307, and the
crudy/Red ha¥arpdlefndéddvdnt @ presFatih @ehnty ofi1ERHsGieR graﬁ‘; 6f ¢16€e feed;
product, conprising: contacti 219 a crude feed with a

andycontygling sonteeing eonditiony sushdhat dheperude produetds ias olsding content of
at (feqats? J5'%.8,<;treater than the olefins content of the crude feed, wherein olefin content is as

determined by ASTM Method D6730.
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to produce a total product that includes the crude
product, wherein the crude product is a liquid

worzosese7at 25 C and 0.101 MPa, the, crude feeBCTag2004/042648

a residue content of at least 5 0.2 grams of residue

2 R BTN AR ol by i

cc@ﬂﬁchhgd cBREe feé’d with@Hydfopet seurta iphe l@ﬁéswerbﬁa isbraadc salt catalyst
500 C, as determ ned b{%rﬂl nporal Anal ysi's_of Products
)

to(praxhice adaial produetdhatiingu evile groduets vheteim thegiide product is a
Ii Lﬁagnnt(ttﬂt?e & d’% F.Bldqulﬂflt g,lstg@ chfdg gdelﬂeha ﬂ[%fx@:grdue content of at least
res

Xpressed | grans o ram

0.RreedhicHf resilu@permath o30fadeffeddyend &euﬂagaﬁe ghlecatalyft exhibits an
crude feed 10 wherein_ resjdue content is_as

eraréqeé eas indlgctign ofanamtied ges lgeéempemme range betwssn 2P G and 500 °C,

corrpr| Si n@’faﬁc%a%‘g{mgéggf@?u df%n@%&ﬁﬁ%iﬁ%%%%n&cung

caditions soch thiethp crgle peaivof hara nemdug ecmtemsadptcssai ialgyabs of residue
to proguce a total _produ th i n¢l udes th rud
D5 S50 e? FNaﬁ erodugt, phat 189%@@@?@5& ggsique cqntept anﬁ erude feed,
Aterit s)a%,dd ngg d has a
w?%réifné%%dg%%ten{no at eas % Fﬁggrs %S;Eﬁr esi due
per 'ljlneaimaitmnra]sbeprberelds a trteémdmf mg@ducmmmde:pmdugtstompnmng
i nor anlc netal -salts, an

cqn?ﬂ%éﬁﬁﬁl o Bith ainy Groseh Aot tn (hf Bisprice & o indiganit St catalyst

to3RSNicR k161 bl%ﬁu&fthatQﬁblﬁ‘d@sttﬁ@&uﬂé‘ﬁrddﬁctav&l&@ﬁ?ﬁﬁwd% product is a
range, as determ ned by Tenporal” Anal ysis, of. Products

liquidmixtuntas28i°6 andd: K MPe,dhg exde fiteddes poesidusrqontent of af least 0.2

o CFrestnd Pt o B FORGRR A o b BRRD ot east two

: mb@ﬁﬁi%rrﬂéthﬂfsﬁlts)fand tEinbit@nicnalt ¢aniyet Gdlibitstatambintsd pasiffection of -

controlling contacting condjtions such that the crude

ganis tgmpespture sangsrsaleterminedrtiysEeaaparal Apalysis @fProducts - - -

h (Trtﬁfié' QH&agletﬁe %ﬁ‘t@dgas g@ﬁé@ ;LmP{e‘Px‘E%FattP: Orénge%% bERRen ?z@c’/ Aol

residue cont the cru erein residue
tempataant of & lasst onebdthetwe thopyaniShitaMedlisadid (B0 SCEemperature of -

i pvention_als rovi des nethod of pr.oduci n crude
the ingagrnic sal roqﬂﬂ?)f@ #g.copo sﬁaee?tﬁg condriogs Svfg‘_éga%fl? frude
prodett RESH eI RIME CBnteht, EhedibE ffré'ﬂidegﬁf ?ﬁﬁ &f alid %roduct, of

cata yst to produte a tota pro uct th udes t
atemasti 0% rof dhectesidub eorgent of e arudedfeedhrvatbrein residue contegitiisas

m Xt ur 1 MPa, the crude feed has a
dﬂ#‘é&’i“b?ﬁ‘} c‘%ﬁmeﬂ?’gﬁsﬁﬁgaﬁ 0.2 grans of residue per
gr an]”}féflnﬁéﬂ!ﬁ)ﬁ aﬁs%e;simass a@'ﬁkﬂﬂbﬁ‘oﬁ 9%«1%111@%%&%:6@&& acr?mpnsmg

D5307, and inorganic salt catalyst exhibits
coetactmed crysls ftemifwela; o hydrogén soureenintthepregense ioh aralnorgamc salt catalyst

to g A el iy RS el T e egp @it Wete s 8 Bpade product s a

liuid bt Qe 25 9CTaAE 09100 AEPR iIRdsttlle el Mas B Adsidue \cohtéFofeh least 0.2
t he crude product produced is at |east 5%aqgre
grema Af renig uv@pnmnd:fjm feed, @e detemuinedvhe A TMM%B@',?}O? and the

R DR (NN —

rafi@s Bedweddf SIOTOAMESOI°E a8 dbidAnidEd Byl TempoRil PlnaBisiR®f Products (TAP);

contactlntgacrudefeed Wi th a hydrogen source in the
¢

crade prrsiugbsich ﬂ@aatmhmeaq:f ¢ crude prrdygt predueed is at
1&%5%59’ CgrQ%t&drﬂ&ggt Al ‘iurgé‘gf 2Rk et WHLS ol RAUELs ardBR5§E] at 25

°C and 0.101 MPa.
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15

liquid m xture at 25 C and 0.101 MPa, the crude feed
has a residue content of at least 0.2 5 grans of

wo sms@eirper gram of crude feed, and the i nor gRET/ASNAH42648
catal yst exhibits an emttadl gas inflection of an -

emtted gas,in_a tenperatupe.ran 5 n
S00 1 THEenton AR ATBHELS e of BrtoRARR e oty hmpising:

?;d%‘ﬁﬁ b ih@roganickedd inGhe preBehck ofas irfigdnic salt catalyst
cot§1 at %ﬁ?ﬁ%& t e%nt <5;1}ct{)|%n%ll at nost 8.2 raps _ of gind

tohpyathuce atdtahprotctthat irclwdss thecaspdroprogustewherenpthecaidg product is a

.0.101 MPa are for a

iGhiq BFFRa 255C 208 Ol e TGS (R HAS e Rl Bijent ofat least 02

oriin@ %t f8RIu8 peEEMRALofUrudY feetl] ahd thesinorgasiie spit oatulyist exhibits an emitted
conprising® contacting a crude feed with a hydrogen

gas duftection of amemitted ganinea tompgrAtIrE SAqEeeEVe 30 G ﬁéq C, as

oo el Rl B0 pol T APK E SOl ping
cofditions Suchith@RiuEng ke Eontddiing/Ramostioe? grantefhydrbearbonsthatare not

residue content of at |east 15 0.2 gra of, residu .
capdensgblaiat 3 °C/a0d 0. 103 AP are domed ik 67 AT eruds feed, as determined by
catal yst has a heat transition in a tenperature
mf“%?r? "%t ween 200 C and 500 C, as determ ned by C .
di f f Blieciavémionsisprovides amethodef pyod0EiBg)a crade produttecapfiprising:
10 C per minute; . a ontrolli nigr cont act i

ccpiting sl derd ™ ithadyiingeR Faes By BUBREFIES of % ingrepic salt catalyst
tog)?ﬁg%@ %’rt%tgf(u@{bﬂﬁét%t'iﬂclu&% @g@crﬁée proabAUGheRIn ME dfideproduct is a

of "at nost 30% of” the residue content
ligfid biietuROat @5 3Geanfideld] MRathe crude fied bavipgraresidug eondent of at least

oer e AT e L0 e N Sk e

| o

. u&&iﬁ%ﬁﬁiﬁ!ﬁ&hﬁa&&%ﬁﬁgwmcmwﬁz hePSOOWC sy diegdy -

20

25

30

source in the presence of an inorganic salt catalyst

- differeptialiigeaning calorimey GRS, at meate pHLY D@ per mppute; apd gontrolling

__product erein the.cr [ | J e o
g contiS o AT g RE AR Rl 4 Rsflue ebflht expressed in
grafs iof P@icﬁl@?kﬁ planpbf @hdd @adiict A ad midsy3 6w f dfe residiclcmntent of the

per gram of crude feed, and the, in rga$n' c .salt
crede fred.swharein residnecontenh ispsdetprmined HyA ethad 5307

I oni g, ¢ I MLt t fo ol | i isino:

L or' THEBORHRK A ol Rl PRl uad Bodas Gompriine:
cdrtacting argelel feahwiB @ h§deugen Seiicedn the gresemetof eh linarganic salt catalyst

G SR O T,
18 %Q&n&ét%&o%kﬂéi}!fdlam?, 18t oS Feed W R o 1REdHSEAAME of at least
of the crude ed, wh

content e erein residue content |
ORsrans ofresidoe pergriup oASHiE Kednaw thB4saZaniq balt ¢atlpsitagipnic

RO ol R RS PR A B o

6 &hil Nn b R ga AR 360 PC a6a5eh ¥6§ and
ﬂ?gﬂ%ggﬁggaé{gﬁ?lg%tgﬁ%ﬁ?ﬁt%at i%cl udes the crude I

cqrtmding contdeting conditienssucithapthe ¢mse predust o psigne sagont.

PCT/ US2004/ 042645, 11 |i qui ] xtur e, at .
xpassed Rrams qhreeing Pregra o sl ok X af gt 98 pPikMsidue
cOhtént o8 iR TRud feb & Sitbidéin PASduS camef is @5 Uaterrhined by WSTM Method

Inorganic salt catalyst conprises alkali netal salts,

DaB@7.ein at | east one of the alkali nmetal salts is an

alk all"he %%&Eonca gobgr%%}d%s a am%gmtdr})% 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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al kali nmetals have an atom c nunber of at |east 11,
and at | east one atomc ratio of an 5 al kali netal

woh20050¢l62n at omi ¢ nunber of at | east 11 to an BCRES2004/042648

nmetal having an atom c nunter greater than 11 is in a

.range fro ° . [ [ act ]t

i AR 2ot vl RS P 68 e Hs R R Collnt of o enst 02

a8 e Rsidak pat f o366 febd, ttheinoaminit saltcatalysttomprises akkali metal
crude feed erein residue content is as daﬁ;e m ned

salts, visTein RElers oneos v alkalimeial wlisivin dkalbmstal gigerate, and the

ASTE 9 boraesite
oL} PR P28 B S 1'% LARPLY g aCRRRIOHS bl i ofan

alRAIESEAT Bavilg @natofi¢ ganber ofat leastdtlab pa talkaliongialodhving #m atomic
total product, wherein the crude feed has_a resjdy

gl @petes £had 1) 18 48 rangp o 8o 49; ansouellida copfagpmgonditions
subh AP sl i SrOfuce S S dueRBhienE ol St 3ORB eRSidue content of
tha ik ifesdp ivhbreitpdesisiue somtentds kaddtenmibed bnpSTd MethodaRH307.

the _alkali, metal s have an atom c punber of at .least ..
11, Herdingentiopalso Ry &1 s method ol pEpdyeng 2 opde prodyct; comprising:

coéﬂ?z{(cgl'lg g%e}@dg ?‘e@% Q'iﬁggrogh‘ﬂ%{rc@ﬁ thé gfe@éifc% ofdn hﬁ)ﬁgﬁﬁ? sa}lt catalyst

avi ng tom c nunber greater than
toippodute a totahgredictowhéreih the chide fepddre e iresjdwet content of at least 0.2
portion,of the 'tota r ct as_a vapos; -condensi .
sthis oE i per g i 8 i fpnihnfd 3R 2alalysh CGRRiEEAES ki meta
sﬁﬁ%ahé&ﬁ af RA&HIORG of tRATEAIEEtaPSd idn alkAIfiRid] hydexide AR the

product has a residue content of at nost 30% of the
alkaleitats haye an etomio huber effal drast Blednd 20least ene plpaie rasie of an

S B oS 8 e

"to produce a total product, wherein the crude feed has

“total peosluel ps acionews wendshsiag af leasia rprion of tapyapar af ¢4 ¢ ged 0.101

andl 18 Eﬁu‘ﬁg It%'ra ﬁﬂ&?—,é‘?’gﬁct’ é@ﬁeh‘?ﬁl& Qe rodtct 1:15334 Rkt content of at

I
: ]
cohprl Ses S, Wherein at east one o

- mbit308d kfxhé resiiuelconieht of ths cawde fdedal i nmetal hydri de; and

the al kali 25 netal s, _have an ,atom ¢ nunber of at | east. .
11, Fhesngentionelio mmidsy bmethod of prpdieing: s apdeproduchfalfprising:
cdﬁ%ifl@ ﬁgﬁxdétfgéﬁ' \thl'i‘gg?gfor%gﬁ n%ééﬁrrcé madt 11c@ oRln Mdfgdnic salt catalyst

et a ving an at greater than 11 is in a

tormodyee Artotal rodudtowhépinghe dmde fiepdadias b eesiduecoptent phbat least 0.2
t he t.ot roduct. as vapor. condensi ng,at | east aq 1.
a8 OF iy DPHEA57 s Toud 188 nEEAic o cRlvetoiitises Rlkali metal

‘ sa%t@,ﬁﬂl&é&‘&n‘ahﬁaﬁrdﬂg B f BlcQaiktif meth@iite idar A1RaIC fridtig h 1ghd the alkali

as a residue content of at nmost 30% 30 of the .
metalsi ldye ax atomie nuobertdfet boastdd , andbat leasheng atomin 1abia of pa alkali

rovides a nethod .of produci a_cyude , .
RS o oR B 0 o By B 1 3R gt momber
grefef ®en 1 NidiRQ R RSPAR®. Plo B ﬁi‘d&ﬁ_&ﬂl@l&t feastad portiei &f the total

to produce a total product that includes the crude

proderias & vapdpeandansingatdeasy e pprtisnnd the wapar af 23,3 and 0.101 MPa; and

bl Bl BicE Mg 8 by SRl aeR et most 30
offthd 200 04tk 2T 4Re cride Bedans of residue per gram of

crude feed, the inorganic salt catalyst conprises one ,
or nbkeinvenition| aiISOrmo‘aﬁe%%nmeﬂl,od@ﬁ prosiucingacrude product, comprising:

al kal | ne- ear.t I I .
R SRS T g syl 1 B B sl
toPRbdilce @astaDpalfot thdl Sichides tiecraddprotiudtpivhdreinthy erude product is a
liquid mixture at 25 °C and 0.101 MPa, the crude feed has a residue content of at least 0.2

- MY GReatdl thahel 106 85 8 fifpe FonR0,1it6 Q0gRodaeit@ht least b gopion of the - .- -

¢ »
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atom ¢ nunber of at |east 11; and controlling

contacting conditions such that the crude 5 product
wozesesisesi due content of at nost 30% of the rPESTANEN04/042648

cont ent of t he crude f eed, 12wherein resi due content is

RS e Ak,
alIGBTRE PN %necog MRE bikAEnQestiAttal 888, ¥ hiktdeH M@t SHherein one

source I n the presence of an |norgan| c salt catalyst
oftilee glkaliimetnl saltsds anh aligald chetal cwrbanatcnwhe.rdmsth@ hlécah medals have an

roduct ereln he crud ct is aj.l
at of Sijeast g SO tatting condttPas i Bat the crude
pr&ﬁ&tﬂyseafee gs e§ ntoft cﬂtat hﬁ@r%*ow o?the&éﬁdﬁ?e aﬁltdnesfﬂréen&erfeed,

gram of cru the inorganic salt catalyst

whamclp résde mntenbis am;ip’@nnmed byiASEMVIcthgd D520%es, one or

B AR oo e A Ry
cohﬁ@ﬁﬁ% & &rud@ febdGRi & ﬁy&bg meqﬁtm@ﬁes@ﬁe 6ftur fidsgamitcdalt catalyst
as

he crude product a residue content of at

to pm;luce e%tah‘prorlw:t that inglidles thecovdaprodent, whereimythejerude prpduct is a

B O ROl oy 02

grithe Sﬂ'&biﬂﬁe BerCorupdofRhRIdfedd, tifeOiibrgaticraglt catalyst cubliprisgs ane or more

crude feed with a hydrogen source in the presence of

allepti metel edeoridess ppe ptmere\alkalinerpaph saptalsalis, op maxtupss Sbrreet

g B S USR8 il conin

cohdlitiofis suth thatahe dir&de prodactitas @ residuessvntent ofdt thesh 80%00f2he residue
rams f residue r.gram of crude f
coBent o Fangdgtfee@owﬁ Sighie coptentl &5 e&?rraar?f%ﬂgmﬂeihod

rides, one or nore alkaline-earth salts, .or \
m xt ures thereof, and wherein the alkali netals have
an afterineentiontabso podvidds 4 metivd Mpmdnding@mdﬂ produst, comprising: $
cont.acti s, such that. e crude product has

di
oAtk e SCth & B EST st in i pEbtEE PR HdEdanl}t catalyst

to PESduE 8 Mot predutd ehal ieflides theQirudd proBsdt, Whdfeiafthé bitide product isa
fesi due content of the crude feed, wherein resi du

hcruuhme!ﬁmeraé 258C and 8101 MRp, e oradavierd hav rqgsisrerontmfeofat least 0.2

r n.als t. f '
kY SF s e Bttt Todt, WE0EaRE B SR e e 0BT or more
alkapy rﬁethVElﬁﬁidaé [oB8 9r inoré flRalpieeseihapaltqfor atixtursrthereof; asdivherein
catal yst and water, the _hydrocarbons have carbon

the\alkalé metalyhayeran aiemicymber phatdeast bl and cen seRiatting
coﬁdfh%ﬁé h rtlaaggltnf 4 e%@farogtrﬂ h?ﬁﬁtresgdt?e QLRNE e re§£§l'n‘iI #Fan%edf residue

ram o € I norganic sal t cat
pef ghmbof Quaepredudt] eftht aast 30l of thd esidoé cmtemmrftheemiu@a&ed

WRESIB FPR OB BB dPRHARS PY ASTMEBOORIINE (TAD

R i P Tk eérﬁé‘gfnﬁftgﬁé@? Spdbpen pagygogprising
contat:hmgla ofudp fexdueitingnecoranard diyreeatbons nrjhnprersanag):f an inorganic salt
cofaliSh AL it ey oo bast EbBh RO JLR g SO DALS, the
B 8 oA SRR Rl BB o e

anl élzsstnofpaficgrakliwatalybt exhshithan qrmttec@ gmmﬁéctfomrceftan @mm@ gasina

ter];qe)grgﬁlrg lsange between 50 °C and 500 °C, as determined by Temporal Analysis of

Products (TAP); and producing hydrogen gas.
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5 determ ned usi ng ASTM Met hod D5307, and the
inorganic salt catalyst exhibits an emtted gas

woO tlobesikton of an emtted gas in a tenperatur epCPHOgR04/042648
between 50 C and 500 C, ag3determ ned by Tenpor al

Anal ¥6d sk Pr : ; ' rude . .
oo Pl Aok ok ARy Il SR B Mlprising
contating a fisstraruderfeed withen georgarit eslt gaslysttin @gipresence of steam to
roduce a total product that _i_nchu es the crude
BeBPIGIRLA 625 Y§eame s 22 87T CRPHR BYCrpgen, Vhoraip Higifyst crude foed

ha¥ %86 @ntdr ofatdBskt @:2]%%51%8?&5%% glo : ?ré)#r %’Ql%rude feed, as

contacting conditions s
deparminadt using A8 TMlethiod d35307 pahdcthe ifvagagdc it atalys 2shibitd%n
tive gne or nore properties

r..=|ctz\tiv.e to,th res gd: S of
entified EasiBflection fenreaulicd 8370 A IUBRTIRISHE OGS DPMESR 50.5C and 500 °C,
asWetchathed ' ﬁiﬁﬁ&c’tﬁ&ﬁ(ﬁ?@xﬁﬂo %Hté&inglglt second crude feed

contacting a crude feed wth an tnorganic's
wighha sgopnd catalyshia the presence o6t least aportidnesfahegenbhatédhgas stream to

prfE R iRl Gl Guas Bioghr, Shersicibeenils gfietis o
lighllVixviaiene ds S@Akd 0210d MPA Gd cbAolfing @Sntat 2 gfrt]i fis SR that

stream conprising hydrogen, carbon” nonoxi de,
ong gF J9ie propsitige of diegrudeamedust changk by at keastd 094 relative to the

' t he-.garbon di oxide,is at |east 0.3.
re e in%\#g%??ﬁg;ﬁgﬁfoﬁ _PS&%@SC%“ _ ‘ilff produci ng a
Cr udthefiivetion alko PRéviddsOmnethdd of Séekdting A g39 sBBam, compriﬁing:

i norgani c salt catalyst; contacting a crude feed w't
contagiing a¢rude fsd mith aninorgqnicisals satalyst imrthe presensa of sieamevrherein

SO BB by o e

feedy adeterniinedsby AGUMIMethdd 5307 panddentiatinig a gs dtshmyia gas stream

.. the .crude feed having a,yesi due content of at | east
coppsige Bydro Hoide, ou

gen. cadog menogide. gndgarbmm dipxide, andewherein g molar ratio of

- theCQfionGhbhdadCRNhACHbAPdIORRI!iS QBRe p4Ch that the crude

product has a 25 residue content, expressed in gr ans
of Hbeingutipralsyprovidss agretbied of prddwuding o trude proghict @Mprising:

BT B B i b o
thePréirice diftBe conBlidriedinatoc 5.192-!&&2& 18 pfddie€a total eprcglduct that

conposi tion, conprising hydrocarbons™that hav

inchyes thegrydeeduntsvhareinitheerude produet i3 liguiduixsas ar25 °C and
0.1 M0 e Red BhalF e i colRg LYK S0 I s ot e

granedfi audy feedveanti Sontpéiliag tomacting ddnBiioas sudAth&thédru®sdoduct has a
as determ ned by ASTM Met hod D6730. The invention

.4, , |
resél“% SongeRly pREessed iy grads ebreaskiie programand omgrle predudgrofiat mlost 30%
ATk . : of .hydrocarbons
of G AR chfftn ofthe bA38 fred: Mertiefils Kn L & Ghieiea by
ASTNOB eHjoddD53W7101 MPa, at |east 0.001 grans of

hydrocarbons wth a boiling range WO 2005/ 061671
PCTdh?%‘?UB‘E} Wagovides 4rridf compoBiom cempraing dydrocarhans that

b o e Mhon BleweS0 (GBSOl T 01 B e
hydsg@rtona compfifing st palaffind addPa-paratfish with b @asdht PatRSf the iso-

gr.a o_f %&&ar bons th a boiling rangﬁe1 :
parghfids Iy BpEreHinshl ChEOR Lo Cetonmined by ASTM Mook Peso.
0. MfHe iNPehtioR Mo 16¥i8ESh L8e BUAPATRSLRR g BB 0rBRYE cBmposition:

boi |'i ng
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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5 range distribution of at nost 204 C conpri se
i so-paraffins and n-paraffins with a weight ratio of

wo BRsioeerparaffins to the n-paraffins of at nopeT/US2b04/042648
as determ ned by ASTM Met hagl D6730. The invention

isbigiom beFpen 20k °C BEA000 CoB D MBS Sk DL eRBe”
hyffbRRb8Rs %ﬁlﬁ?ﬂ)l% Ghod SSTNHBEbetdlee 300 €08Rd 400 °0aK0.101 MP,

at nost 15 granms of ol efins o
ang et 1egmm0af gramp bf hﬁiro%btmst\fﬂﬂm heiting ymssﬂm@wdaemeen 400 °C

O o B el SN PRE gl JE RO o
a.tgiercﬁ&ﬁﬂ@uch PoE £5f HAGE %4"@ cobprise ibG-Phrhfths aﬁiﬂdl- dieffins w11:h a weight

rosene ng a freezing point at a tenperature of
rathd ofiths iso-iRaffins s theer paraffine of gymoskdrvesBetrmeingd bp @S TM Method
%%% at nost 0.05 grans of residue, as determ ned by
D M 15 Met hod D5307. The invention also provides a

CT UdfheGaa b Bl O briiéy Weruds EoBpaditiontiavigypasirainaf composition:
at nost 0.15 grans of hydrocarbon gas that is

at fsast GO0 ogmsaiof eaphtha $hanaphthahaying apmstane pgmber of at least 70, and

ﬂlgwaens e hégﬁgﬁ%% Sf oégﬂ'&s ﬁﬁ@% Sﬁ% éﬂﬁﬁ angtermmed by

AMe?x@% WBOP?'I%&B gll]ﬂpﬁraﬁﬁrbf;keﬂﬂ&ﬁ ﬁtﬂ lerdupde hm?gﬁau’ieast 0.2

as a eas rans O n

grgav phieyomatiot perrasam okkeosese, ad qt%lglgedﬂr Aﬁwf @5@4"4” and the
0.001

karqsgggp%an%% F‘]’%%z.lg? {)gﬁlf A whgﬁra{ﬁﬁé 8PS ot 33/0 8 A dete’mnned by

enperature o at nost
ASEVENEeihaa D136 AmEMt iiish0.05 BRadicof rasidud, hed&enmaedlby ASTM
havi ;?.-%ﬁat | east 0.2 grans of aronmatics per gram of

as determ ned by ASTM Met hod D5186; and at"

. rmSJT% ,%ggg{?ﬁ%oﬁm{nﬁéé HtGde BSmPRMESTRAVRE, Dot éi«gﬁl\df composition: - .\‘ I.

Met h e I nvention also provi des crude

atmmposmgrmms oﬂ'lmdmtg:bqn@as thatiin m—mdmbklabaf’ °Cét3d Rdél MPa,

BB pendpsqtas ey ot et ek g MRl s et iR chbns with 2

: cagﬁi ol icher Ho8E1 & §(Ci t*b@gg(liﬁg @fanﬂ&f ﬁ@ﬁéonﬂ@ﬁsaﬁle(h%ﬂébe&bboﬁtgas, at

MPa; at | east rans of hydrocar bons Wi t
leamd BIGOﬂl @ramnofnaphtiny ths sephiha hamngemoctarenumbes gblgasé?gt at least

o iy ey e Dy B e osPRG VA Tl PUBGR  RRerlofa most-

34C %s Hetbrrhffind b9{AS TV Mtfio®DR386, an tiefkerdoere heing otsast 0.2
W t a bolling range_distri ution,
£18@8 ofaromatioper) gram of Fsemsanen et PR SERM Nisthod 15186; and at

SIS o B oy e

28 8%6?8%3?#%&%28%2?% Zﬂggle/ comgpositicar, havingyPer gram of composition:
atlmsfp 05 grqrs @?reélﬁ8$=|aﬁ§eﬁﬁ?9mﬁ€ by AN Mool P30T & lrdsth 001
oSS AL LS R R o 0

0. rlm DMRigat least oum gcmmoﬂa}tdmarbohamﬂnga, bojléng gngerdistribution between
at_ no 0..05 si,due

AGRRB WPl 405 S58T B 9B bl
raggngeu@hnén %Jeeﬁ gogﬁc hyg Aop e meoi Weta; DAyt 8.000igtdngof

I'stribution between
hydrocarbons with a boiling range dlstrlbutlon 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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and 538 C (1,000 F), as determ ned by ASTM Met hod

D5307, and the hydrocarbon m xture has, per gram of
woyasoetbon nmixture: at |least 0.001 grans of PCT/US2004/042648

paraffins, as determ ned 18y ASTM Met hod D6730; at
dodb?@&sndg wifhla SloBFFatef of&lsﬁﬁsrﬁmrg&eﬁﬂhardeua&%om toAéiZﬁﬁs having

Met hod D6/730, and the ol efi ns have at | east

intqynalmeuble boadnofatileast 87 asdetesmined hyr AFTM MGﬂ@ﬁlD@WaS

of - RAnHD RSN afgo prides § 3ty ¥ pthatbe. 1l Borprhp B BB position

at & @sog;@mﬁ%f RAidak, dseR&rmthed by ASEMNethoa D307 Sarded least 0.001
gram of kerosene, as determ ned by ASTM Met hod D5186;

grags of @ awjKiuge obhyc@o@awbortsﬂhatuhé%a boiling gangeskisiribetion hegvean 20 °C

S R BRI STV 8hg D7 Ry hyoarbon

mxﬂﬁﬁfl‘ﬁs gfeg YRS BN h @R caRbon ikHRk: atliest VOO0 ?ﬁi\t/ﬂz(%ﬁ;&tafﬁﬁs as

rams of aromatics per gram o

det@r@mdﬁméa by MethaddP610; stlens §.00+ geamnobolefing andetermined by
Asmﬂeﬂ:%ﬁ 196%"0” 2% @9 'H?&?isg:?g{;aﬁ% 0 @0 RS dﬂ@rﬁi‘xal olefins per

onposi t1 on: rans 0 resi

gradﬁéfeﬂéﬁmeak cte,lerﬁﬁﬁ'éd BEABTNM Efi:ﬂib‘d Dé6730} atdsast 0.000 granswfnaphtha;
of h rocarbosvmthabmllngarange di trlbutl n of
at lggst §401 v of ¢:)th oseng Hayjng pileqsp .2 giams ok gfomatics per

oy TS BLeAALE S/ I D3PS M P s o i,

the diestldmsing@t (st @8 greanodf drguiatisgreb gram of dibsel asidetengined by IP

el 5t td s 0,088 et oracipim B oif (P She g0 hagos o

9 d t 8/90
et v R S

i D28'SHB mmmomésoepmv.tdn@a hapde compositien having, pgr arapvef domposition:

ot P s it R RGBT BN EBBP T R Yo

grafk off Bﬁﬂoﬁwﬁﬁ a beiiig réhdQlistb@ith offat edosf 20us°C O"F at
eterjriﬁdrged ASTM Met %od D6730:; and at | east 0. )

0. 1@1} MHa; ¥ E%P&Pﬂ igrryns ety dmeeashons Math acniiing Tnag disiribution between
204 TOaRPIR idl %@'a,p&flg{si b.gﬁl é%hﬁ d}‘wgﬁ{o‘é%f@&hﬁ a%oiling

I SO- par af ara
rangh‘edlembuﬁaﬂbétweé:s’ﬂm R@hhd)dO(DEIZ 300, 1 ThMBanmechiti least 608D grams of
rovi des Ccruy conpaqsi t.i on '

hydzsapRess ity bol mnsaéwwes%%g §¢@§333€954§ 000 °F) at
0.16EM; :1227%8735}91 Wherb38¢ hPar8tbons

grarrB of hyrocarbons Wlt I'l ng range
haviligst bdiling range distrittutionsof amastaoemma@, = gram afiydvéarbons

bl e et st e et tos 208 B et Do estny 'ﬁ%aﬁns as
detdiffnectly ASTHE wtﬂa%@m%ﬁt 1634610.00 R EARASA Wl s, the paraffins
00 C and 400 C

ling range distribution between
conmrmmg ipPparatiing aad o-prasffing Wik yeighteratd ot?@-zxawfmmeﬂnarafﬁns

PCT/ 004/ 04264 h boi |
of af %’étjlséa S defeistien pns TURERE B3y 505" (()Il 008 A
at T ihPehtifRalsodro b EL Blule oiposilMaVRIN Ber 72BF compbsition:

wherein the hydrocarbons having a boi ling range
at mjist ©.05 igranisoef rozitdues @s detegniged hy ASIM p3QY/; and at least 0.001

(v3!
cO ds W th ar.bon nu f 4 &
erafS A BHAROE Bt g POEE oot o on e b bin A g0 s
0.16% BrPanatQéasEd.00 P gRery 6fhydrocarbons 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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The invention al so provides a crude conposition

havi ng, per gram of conposition: at nost 0.05 grans
woRoosesicdlie; at | east 0.001 grans of hydrocar bPOF/US2E0W042648

a boiling range distributizéen of at nost 204 C (400 F)

bofaepitens e g g ace kgt PR eER UL o SRS B G000 P a
0. ?@pwﬁ"aaés RtkBhided¥7RASTM Meaid [2980;LankDwkkrainthe hydrocarbons
hydrocarbons with a boiling range distribution between

ha3bg abailing ndge distribution b@tlqunalo Hnand 204 Ya semprisgepmpounds with

o R B E) BT LR 001 o bcicns p

orabIe,R8MmBbuddsan O grans, but less than 0.01 grans of
one or nore catalyst, wherein the catal yst has at

| easThmﬁemnmiﬂoe)rawdaﬂ 3 crde gemsPosiiPkAYINgs REfoERMRficomposition:
at 0%t 8% B0 o s B LRG0 el 8P DY 1B Bt B0fing ramge

conposi t | ons aceor o
disteibtrliéh bfnt Q[Hst 204, °C4000ERatf 32601 MP&I at I¢a3) 0.08% gramﬂofﬂlydmcarbons

treat ed f distjlled, / |
wmﬁggp&nga&éggfm%y@g&s st DO 01l Mp) R ekt 0.001

to
BT %ﬂé ggﬂ%‘%%m suc béﬂlﬁ‘g f;%hgﬁe%g‘rggm o h!tf(:l}‘réu em#de@? Cat
0.(¢) MPanaid £ ¢eashy.00D gmnhmf&ydfocaﬂbnﬁwﬂh pdmilmg’rangm&strﬂmnon
eporn ) gt oot e et g Slrtiss R i 01
|
oo Bt e el i MY M Rl nd G 6 il .
di stlni sbnblemboﬂnnm.ﬁ theSip9erCicaradisoy@ovides in CombinatioyPeith one or:

and b0| i %r anc st [ bgém%?eatgﬁthbv\%g&?%%o %eﬁ?gdé{%? () has

ndt P&l tréhtém aﬁéﬁﬂ&yoalsﬁwéar asbbRASioRAY distilted) 0b) dofttprises
range distribution below 100 C at 0.101 MPa, at | east

commmntg havmg ecatbpringmbeheheye Haand the sruls fess has iagleagt e grams of
dié gé £ lpeé ?%%WSF &p&% Peg?bég 9%1% %195&% h?&rogarw%s gf Whicfth portion

hd‘samﬂﬁhﬂg Sdnige Bishtﬁm@&klme ERA ai®. thdMP@Qa boilihg @a.ng@ﬂlstnbutlon
MPa, at | east O. 001 0(E:;)]\Qams of hydrocar bglr;s havi n

babwesn HY °|Caaagle20@. 300111, MR B4l ange gistsi bghgm BBy een 200 °C
93’0%1’6\43 B.102 g ra%iemggé)&’hr%aﬁb&(veéﬂﬁ'éé’@@miiﬁo °C at 0.101

Vi ng a stribution between 400
MPA0and aﬂionﬁhg’lﬁjhgd\ﬂamb@a)m betsveen FO0°C @hid 700°G as0.4 0 bMPa; (d) has,
0. 2-0. 0.4-0.7 of
D gTB Lot lgiian e BODL B Sy Crog bR LGE bR R ETES
dlytﬁlﬁﬁﬁléﬂjﬁgloﬁdﬁﬁ PC%:E 00X VDL 2t TR Q1081 grards o éa‘i&ﬁls having a

ni trogen cont al n| ng rocar bons.
bdilingsrange distribuiioe beisveen he0 F@wod 20GC at &bObNHm altelsast 0r001 grams

°t§l¥ggi?§¥e}1°? W%ésg beiing 3511%8 Eﬁrﬁ’g"‘&’rﬂ?&’rﬁ“’%ﬁ%ﬁ d’§ C at 0.101
MPAWYitG&ast B18b1 s%@%&x%@%&ﬁs E&Tﬁ%ﬁg&ﬂﬂé %ééﬂ&m&ﬁloﬁq,)emeen

I S’ gaseous; (b) comprises nolec hydr ogen;

300cihands49 90 a;mmiMmdmlmt 0.@D! gramapf hﬁtgcaw’ewdwmg a

b Ao s RRien petusph 100 o€ S AL 67 ot 0 SLARRO hifR TAN:

haRTRRE D FRNOS grahiie) B1)/E PlanfiNoPd 49 P?@)ﬂsdﬁ%mdﬂé er gram of crude
conmbi nation with one 6r 5 nore o he metho

feeds r(‘gbmmprcﬂqs nigkelovatiadiym, dronher mixhaes ﬂ@rﬁof,a(h)reqmmses Ralfur;
' ot l(ﬂ mtrogen containing hydrocarbons.

(w

—+

~

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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conditioning the inorganic salt catal yst, wherein
conditions the inorganic catalyst conprises: (a)

wamase1g7t he i norganic salt catalyst to a tenpRCEUSZ4/042648

of at |east 300 C, and/or t{b) heating the |norgan| c

{ t t t
(@R grseits: A Somarbp S Ren eh Ry ctbged (RiorhEBY il Ribons: (@
coRipridds HiBBhned SPake, pidbahs, &Qﬂﬁ&nﬁé@’l@eﬂeﬁﬁlﬁéﬁconiﬂises water; and/or (f)

i nvention al SO provi des, in conbination with one or
minwes théreohie net hods or conpositions according to the

i nvention
f codn R eBietBieIRo i IRt SRRl MRS A5iRidh AN GRe or
mdi8 bf ftrh&Hods W Eohipdsifions 40%))1'(51&5:% thé atvettior, agnéthﬁd that includes
contacting at npst 0.2 grans, at npst 0.15 grafs, 92
Hﬁ;&ﬁ“&*‘a‘%‘ BHs

copdiienigg the igprgapic salt c@tﬁlYﬁb gtbetpimconglitions the

coélgﬁﬁ%q'd Eag é‘? oh'nn’gac%gl o1 @E&d%l@m%ﬁt & ertl ermn eoé‘%%l@?t FH>C; andfor

(biatiAg the ﬁ&)gaﬁw@hlt tdtallystto aermpertant o lestREO %(t' amcbcocﬂmg the
in a range from 250-75.0 90 or bgé\/\ggn 260-550 C, :(c)

inqgeanie salteatalystdo pteraparaiptrofiat Binsh MPa; (d) such
t hag Q?ﬂl hl%o&ineﬂtsgﬁn%mﬁﬁ ‘Msﬁ%igvl g&u i GombiRatidiCwith one or

crudefeed 1s ina’range from1l 0’ or 5-320 nor nal
more bf ﬂ:lerméthﬁds mfcoﬁipesuhpm anyermngtouhe inventiorg ahmthwbﬂ]at comprises

oy S 55 e A e B b barions
(a chﬂﬂaﬁn @%oﬁﬁaﬂ:cgéh?c?wotziﬁmﬁgr&%@% gﬁﬁ%s ﬁﬂﬁBstOl

at t ec eprou so has at nost
gralmstor ot mﬁstg)r Qﬁmnanf h‘jﬂ&pcaﬁbmls thafraxerpot mndmsahbﬁ 25) °@@Bd 0.101

MER S Fahed Pt bt LA e Bl alap T8 bR mar o

. - cofttabiing ﬂeciiif)bﬁuﬁé id inGlbAlgePtrorn 250- 7500 hetvieet 2604 35000s5(c) a

(1) such'that the crude product has a_ TAN of at npbst

© pregweds insrangaionr0.180 MPu dd) ush dhat gjrptioef agaspoystyidregea source

to %g&dt{)feggﬁci}lgﬁgeﬁéng:l%6%52{0¥§§%03@%ﬁ1@ukﬁ51{}%5@}%6 hydrogen --L

SOGIee gemubﬂf m&hﬁof?ﬂhlu ?mcﬁe degll; (k) ufﬁuhh c¢5teaﬁ)r%at$ng (fy deinhibit
roduct as. a. Su ur. conten 0 a St at no
fo%mon&f calke wdbe tot) mﬁm% frin b R4S B Crins dhe soptectiBg: (o) such
!
&uﬁ@ﬁ%du{tem Bt fB&to. M‘grggsuﬁ%ﬁt @%f%@g% fhost 0.01

rogen con at nost at nost
grﬁﬂ%or at mast (mmst grd:ﬁﬁ/of)éoktsiper grat a@mmdc:mtlmtt (hysuchthat at least a

oot b Bt el e s R g L R 56 e Boncitions
(l)rgﬁatmé%efmﬁ% rod&ﬁhﬁtaemmf%aho@{ 90% %fﬂ{euﬂ@lfo‘f% crldd feed; (1)

that a nifa is co-produced with the crude
sugh thetthe cn(do)pr@imhhaswdmad he/VeFeicententod atmogtA0fn.iat most 50%, or at

R A0 e RO orlihof o el s CEUHRER b i e product s a

uﬁ&‘ﬁ?ﬂnfh‘n'ﬂ gf é.thﬁoé‘t 60QY 8V 186st 6094, BAROhoW 30N, aftle bhlGEaontent of the

crude fe forman additional crude feed/nethanol
crudexteed; € smth thaiotm oaidle prodeciThassaougagapspeirat ofi@ moes 90%, at most

T3 A0S AR Ao L FRALBL B M ) e

thd GulepDAudt hab Rresidietohiat oo endat 30%) & 6RNOY4, best Bbst 5% of the
t he crudeofro uct change by at nmost 90% rel ative to

residus qontspbof the erugadeas (n)rsn@h @ﬂb@i@mn@sls g@-prasiuced wifh the crude

o (o) i O3 By RRhng m BB Apt bR furthr
cof Figdsy &Icoﬁﬁing]tﬁg m@fiRafs] fdm Qliidléiﬁdé pRdictaeshbihingthe s vered

at a_hydrogen source is added to the
methanol w1th additional crude feed to form an additional crude feed/methanol mixture;
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- coflRk

crude feed prior to or during the contacting. In sone
enbodi nents, the invention also provides, in

wWELIB0seYi on With one or nore of the methods PCT/US2004/042648
conpositions according to tge invention, contacting

and Biting 8 pqdstion rpdeeedt Pl ity St Ban ERNRR e aigitonst
cridfe! fON ﬁQleﬁed Y6416 ; lt@%uém@ﬁgaﬁé 6t rﬁ@ietprﬁﬁérﬁ%%?tﬂlé érude product

substantially Insolu in the crude feed; (!
changettyt 4t mapst H@% miatiye toi the exspedtiveong or mieze propaaics ebthe crude feed;

and{ar .(c) contacting.the crude. feed w thathe
(i i S bt Qalaifhe i EbaiAStnel R s Spfif 60 erams of total
cafiH Pér 190934 Bf HLAS REE; dhd/drfH3uc e E GidioBan sduied isddded to the
t He crude product that 1s a liquid mxture "at STP. In

cruttsrfeedspriierdo e dusng thesontacting i on al so provides, in

i nati i.t h . . . .
combentr St gy toRALS serb S i B Al ity e or
mére 'GP teShéthods 't Rfriposiiiods Sdcofliing Retle hiviehtion, contagiy eonditions
salt catalyst and that further conprises:

this compribe §almixing the iaorgaf;i@ salt satystovith wicmd(etaf)eedoét a temperature
e 053G NG i B o0 s SIS Tl e e

fedde @) apithling the ihdrgidaitalystialthe cradefeeds amiist (theontacting the crude
hydrogen source; (c).spraying the grude feed into th
fefa%mth ipgreppigsalt zetalafﬁfdpéi\{e PIE§enES ﬁf weter ﬁ@de/g¥ LA §§ pypduce a

or : | ot )
T T
cat dhyete elbodimments; theddivention a]sotprevides; émcombinatiaowith one or

TR e T -
2 EAE fE&ArWith 2B fhorgafldt saftlchiafysPartd theCfubiBetcompritedTa) -

1
Inorganic salt catalyst to produce a total product

- prowidingistea@Btoat contrmting Zoneqrior thonduringcontacting;gphoyming an

o EE R 0BT AR R oL e ST 8o

saf calys0Vidl the hi@oged ffirces () Gﬁraﬁfn@dh@ trude feeddntotthe tomgrting zone;
conditions are controlled such that: (ta) t.he cruigﬁ
angfop (dontarting Heam GHpihe Swsganimisratalyst i atleast patiaky gamove
o bh\e SARAS indd bfibica ARRLL" (D) the crude
pr oduct conpri ses components ving a sel ected API
gr avinisyme 3thbbdintanne tieninestion aise provides, iventbinaticn with one or
provi des, in conbination with one or npre

f ih .
e ok Btscmishodi T FORTRORIOES SPTERE RGDE EveRBon. prRFEd hat spmprises
cogﬁléﬁxg%ja Edak fgeﬁr%rtﬁ & hor C{&:Sﬁg%ht sttoPro@iie’2881 Piddbctafherein

more catal ysts an e one or nore
at teattad pytion ofihe totahprodutit s prodn@d @S A08pa7 and the method further

PCT/ US20Q4/ 042648 19 In s enbodi S,
COMRERR OB TLA a5t Boion Pﬁﬂ*@aﬁa?mﬂi@%ﬁf %%I@MPSP form the
ot \;go&ﬁct,ttfi@cﬁ&éﬁ@%eﬁﬂiﬁﬁ%@%ﬁﬁ‘&lfbﬁ SABK Bafli(A0ths endde gcljduct

ntion, a K3Fej’0S14 catalyst or a transition ne
fustherfconhprises conyments atith & sejecteddoilingrange distributiprsand/op (k) the

t | t 0.6 . t | 0. f
crife Tradt comBisss ORRATI TAvingA sected APHEEPEY o1 am of
t he 1K35&d 3ebddmad ﬂiaﬁ%ﬁerﬂbn%ﬁ% prévaass, id &ﬁnlgiﬁitfﬂn with one or

sul fide catalyst; (b) has an atomc ratio o X
mare s et hethodsetraiompositions dagerding totthe kprntios amebedihgbeomprises

cog{asﬁggea E:l[l.l 2 eletdI v% gne Bﬁael orsnlljclJr]; Icgt%ly%%ta%hlfﬁgt tll.tenon% orrarln?(%g catalysts

are nonacidic.




0.2 to 20; (c) further conprises one or nore alkali
netal s, one or nore conpounds of one or nore alkali

woRbb&&s70r M xtures thereof; (d) further conpPCHES2008/042648
or nore al kaline- earth neuals, one or nore conpounds
of aone or nore, al kaline-earth rretalg Qr m xtures
g5, Jb o

t hedB gpme embodizmentss thegxeAtonALso raviges, i omBinargiy with one or
m&@%@@% 'mER6alr KR sREP RBRASlo 0B ExvRhtioNW TeyFa)JSal datalyst or a

S or m Xt ur erein an atomc ratio
trambitibn aresdl Stlfidercatayst that: (s\Has @ﬁofahoﬁatéeaats@:éma at least 0.6 grams,

oriahlegstth gams bt oSk o6 SarE s mae) LG Pe et e O sl KaFeuoSa
5 ca%!lyksﬂnl tgggl\t?gélgoﬁ %&ﬂ%u.&'fd@ '&ﬁt‘aty'sﬁ IOb)'ﬁfs ah atdiniciatio 6£@BItion metal

(f) further conprises one or nore
toatilfia in ties Iégi?etldsmmtaiys; or theetrapsitiopmeetalsuliisiprstali e rapge from

| th netal
0 Dias A4S} SRS dgmpriops e 08 it Rl miThts, etk i cBpoudt of one
orkroe %ﬂéhlﬁetalﬁ rahikhirePtheicbs (A Rapbet mmprtmi 8he Stihbieddkaline-

catalyst is 1n a range fromOo.5-2. and an ataom c
. earthmiesals,fone toe mure gotnpeunsls of pngyes Iapret%kalwew  Fastla. gy mixtures

0 oFEAElo} B Ao ABR o B PRSI B ol s funcs f n o

mbié/AIRE m&ARPéd HbguréE thereof avlibiréin afjajorhit ratds aftratisition3fetal to

I n sone enbodi nents, the inyention, al rovides, in
subirisi the KiBevoti eralysborghe R oTmetehgifide Frsalysigs i a radge from

Ll [ |’
oD ORI AR e ST e s g o
a0 dd IP() ﬁmhbheommsw vheoor mbealkalimeiedith métals, one or more

R I T g
- tr% 3‘&0'3%1&51.1:5 ﬁl'tR@KE‘iDé,@dH Sl $R the dasitih thétadulfidy catalyst is .

conprise one or nore transition netals from
inGahngaofi- 0152 6% anan Remiouitio of tisl alkalingecagh masaldo the transition

e N T T A —
KPBSE. 6 18findtohifi88s KFES) akoRG) is gonitadic, () compri ses

(e) conprise a mxture of iron sulfldg
20  the Inrsomesmboditaentstbe nvpntionaicpropides.fia coy W&P one o

mpreror 4 ApnF et BodAE 1 BRTFIROE, o e ‘é?‘fewsw

cathliyfl i$ foemed udend eed; (g) at least one of the
transition netals of the one or norg transitjon net

I
sul f Ingemej emhadiments,the giweret}f)n §%proalg5§,§p cembmation with one or
m§tj§cﬁgﬁ% mﬁﬂ’gg Bpgoxﬁfi t ot a[r&ﬁ% 2 thYh¥dntien GiHedr idre Bﬂﬁle

gr ans o pport per 100 grans of
25  traditinyiaétal éwidb@ @et @ HbwWhicR{R) cﬁﬁmwmmmre pangitiosmetals from

embodi nents, the ention al so provide
ColbmR fatd ShibePeRodR S 2B, STfsH &P CORES i e g moro ransiion

m%or g a‘?:ﬂﬁ;@&.‘iﬁrﬂl Hikdres t{h@féof R¥Pnhike ode BB MdASlireH sulfides;

ansition netal sul'fide cat aI yst
() oomprisesifes; (d eomphb&s(FeSgrfp)r aomptg;e mrmmnge af irpamafidesp wherein

rret aI egg‘]e?&g@?e@n% %; 1]1}?3 l@ﬂ Fﬁ( g,’]t‘f%h e rif? i,{kteill Pllge from above
30 OttJ @'T?’ @ fih f i rf’séé REBLTRS, fhfterRohtabl Witk iR dhdefeed; (g) at least one

Ay dr o an 1ntermedi ate;, and reacting the
of 1hb a'ansaﬂmmmeta}ln ¢fithe ahd errmone tansitipn owtal sulfiskes tsrirony and/or (h) are

aGpRe A & ERpgiot e jrefiio Betel S85H¢ gAY alb 025 rams of
tefals@bpor B 300 grams of catalyst.




10

15

carbonate; (b) that further conprises dispersing the
internmediate in the one or nore liquid hydrocarbons

wOktos/esti6tt i s reacted with the sulfur; (c) in WCTASZ008/042648

or nore of the 10 hydrocarBens have a boiling point of

at | : i n.0hi - DI h .

o o 538 g, O 07815 Bl i one o
more oftikecinettivds agednsositions atdording torthedhvedion,ea MmBthotl M forming a

metal salt rises: mxing the transition metal )
apR1tea m splfideigatalyst compasiticn angiheskepiisig mixing a transition
mé\8T 6008 ARCh MR Salf B fobR T tfanibn BREH ?ki %W%{&Mg

paste at a tenperature in a range from
the frhnsitiommetahexide/retal salt trextate with Rydregat torfort an ibteAnediate; and

r from 300-600 C,. (f) _in which reacting the
feﬁ*ﬁ?@?ﬁlﬁe’&?%gww%a i rRPRRRROf o G agte igdtosarbons to
| ) .
SO -ALAIBESBIE, 0 ot 38k ARl it mec

c atg5(b) Gat furthien comg?isest&pefsing the _intumq_dia’t]ts irsthe o(lee o;- moae liquid
ontacting.the _catalvst.conposjtion, w.th a crude_fee

N T AR

hy@roeabofi®Réve a Bdilng POIBIGS 2 Teadl F0D R Q iﬂe&ﬁﬁc}hg%% or more of the

conbi nation with one or 20 nore of "t'he net
hydwepdeans isoHsOaxyione) ionpixturesibereofy ) i whichanixingthg aransition
(- I h conprises: ( one,.or e al kal,i
m il el 8 o 5 B RS G i i the meta
sal¢ it the padserce ofide Tbuiked Ratet HERGAT wétiphste\GryRig tRPWRt paste at a
al kal1 netal hydroxides, one or nore alkallne-earth

terpRaraipre P drangedaem 190-250°C ard caleiningdhe diied pasteatartempersture in

o {20 B AL i

i . he@ingsthé intetawdiate inrtke presefeof at least oneof e hydtarbons 5 € - - -

20

25

30

-TeRERFHTCAE theapgs,frony

sul fi des .of one,or re alkaline-earth netals, or '
%—%% Go andyer (2) dbat dathes comprisesycontacting the

catiBEcoRtpeBition WAL &uﬁ@?&d%at_cﬂﬁ’lgﬁs%@uaﬁ?%rg aﬁjfkﬁ-s)g n B0k, -

al kaline-earth netals, or mxtures ther one or
nor & sqmes ethbodimentsChe imvestica dlo pfovides, iReninbitation atitteone or
n [ re,_conpounds of one. or re netals, from
mog, ik EieRiofs OF Forpes Res asiording 4 48 inyentipn, e pgganic salt catalyst
that b@thgi@des: (aPdnedramére AMBIliEmSE] dArARR) &e"ﬂ?tngtfre ?.gé[eq;iée-eﬁﬁgmetal

wherein at | east one of the inorganic net

carhenatesa prmixthrps themo o ongoumeresikalimetabhydroxites, ohg or more
slciEie- it RO THey] PR HEERIR) e ofiaols i et

hydrides, one @i riors alkbligeehrth Rt PByirides, D2 lixtuddddhér8r; (d) one or more
sulggé assium salt conprises potassium carbonate,

S04 o F Mph kplymetaly oae o7 wereAolikirs Hf 082 ermore allfcaline-earth
meag,r 6%‘@%&91%5 91%%?@ 81(]{% ﬁ%ﬂ[}lleda%ﬁdgsr qﬁ’ftﬁ%)été’g Erke?%%t 3 ,i ?Ig%%}?,lﬂlhe or

and e sodi um Sa FIrses SO

moteyainides oftoneso Giitqorﬁhﬂ%ﬂndls-dz&ﬂl m&tam'nglt lg_bﬁﬁre;é Eﬁfﬁ? () amdrhore
m xf ures reqgf . I n _some enbodi nents, the
me&‘aﬁ%ﬁm Colpnins lng&ecPé&PdiCrT abloerBi el ek campeusdsofyme or more
. it ' th
mefAR For? Coldfnd B4 H 8F ﬁae%en%&f@ﬁ%%%:eé #gﬁ;’g@%ﬁ g{e?%d;?(gb ﬁg? Blglggre

_Invention, an inorganic salt
inorgiakig|metatesa b, and wwhetdin bt ledst pné bftha intahi¢ fletad sdlfs @Rerates

| kali. netal, having an atom c nunper of at least 11 to
hydglﬂe 31%# PS"-‘n%fttE? C%Qs‘ﬁth éi) aﬁmm@smbldgmm, [ mixtures
therbdf: | ' cﬁ&]%%a {j ' ; ;
ert he (ﬁalcﬁlg%ﬁitﬁ?rﬁet al's regﬂgg | Sﬁnﬁgﬁﬁe ég% Sacg@f‘%r%nglgw x@ﬂﬁgsmm salt
anddhepetessiva sait cfmynisds potasshurn chrbesdtepotassium leydraxige, potR8um
0.1to 4; (c) at least three of the
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al kali netals are sodium potassium and rubidium and

each of the atomc ratios of 10 sodiumto potassium
WORsret0 rubi di um and potassiumto rubidi uUnPCEUSI004042648

range from 0.1 to 5 (d) al | east three of the al kali

ok A SRR o R i, Bl
hy%%?dmoﬁﬂg h?%@es of ﬁmﬁ@s@&ewaor niixfufeR@RerbsHOM

at 'I'east three of the alkali netals are
pot éssmmerpmbe&m@ms, thpumvmugmalsarmméd@h ingonghinatignowtle one or

marg ok i rocaddher eompRuighCAiRp e, BIhe RNeih. n At Bt catalyst
that thchiE8 aﬂﬁh%’étﬂﬁ i Whichh@) ievabiicmatiabs an slkal intkes having an
conbination with one or nore of the nethods or

atcmmnmum“bcr ofi leasttlor igiancplicadi mptel havies en damiepumbe ggeaierthan 11 is
in %%aléatgg btylstﬁ,ét @JS ng{easctlt% AR el & E@Judn'laaﬁ}lq po(z@gmm and

S Zl rcont um oxi

an @it ¥ oOof sd@iuni Rt »ih deangel franOUNtoals (€)ait least three of the
h drot aI cite, alumna, ger mani a, ﬂ'éﬂ? ﬁﬁﬁom de, . ni gkel
otasgiEs ARd Tidi ¢achi heatptic raps of

%P?Eﬁ%p%r mnért(gﬂﬂ%%én%?ﬁ re met 3?*“%?"1 %ohf gefrom

16toliQ (dadt 1édsethiderof dlis aikdlbhietals meodxunﬂpomswm;mxdrumunf and each
one or nore netals from Col ums, 6-10 of th Per | odi c

of ﬂmt‘énmd'ﬂ@&ﬂf speium 19 RORASSIUER SQEUMIOCESiUme a0 B??@SSBP“ to cesium is
in g?z{n}eﬁ}o@b 1185 E’eg at 1RYS sk G?EF i REtal¥REEpGhdshinh, cesmm,

ne or nore kal | ne- earth met al
rulsidiviag raaﬂ esc,h afnhe atomioratios bk pdtagsbine & ¢dsiums tpatassivm to rub1dmm,

hydr. oxi deg,.,.one or nore al kal.ine-earth netal
an 96?%(%%’“%&4‘}%?%%?@@“1 ér‘égf In sone

. embagd khRP ESbodiRRnts R HhvifioR a8 fpﬁéﬁé{ésd fScontfination with one or .-
corrbl nation with one or nore of the nethods or

mare op theiétheds tu@ompdmhgns accotding wnihei mvenﬁora apyinqrgapic salt catalyst -

- cofepfbing 33appf Mgl Aol B Sl SplthhL bl ERRRER oxide,

- GaRflh BRIMEMbghesiaht oxGad, Qi'taiﬁﬁmloilc&ubﬁdraﬁldﬂal élumma@ bemgmh, iron

in the presence of sul fur; and/ or E% I nQr gani ¢

oxisiel nickeltoxidps zing gxiderradmivnamiden GIMO%O)@ of ppyaresdhereof;
an¥§ n@ﬁ %0?123}9 ﬁ&tgﬁgp%&? Iﬂﬁ%"?lg-p%#o{’}h g@%‘dg &m CBiumns 6-10

of G ixeiidid Tuble, age or tioregcdnipdulnds oflmmrnrlmrp naatals frorgGolumns 6-10
| t talyst that hbi t itted .
of rReaieticafibis oBe PAmOrSAlseN et batbafes ou e AE Tiet Pt
hy@fbxiakk) &Q%%@é@ir lgg%mﬁagaég Bfi S Rore Al RETaHE Bfetal

wat er vapor and I oxi de; (b) a heat
cathoaales, fone or imorealkalineesasthmetak kydgexidése bnearmaealigdine €prth metal

é’é - 450, ,C, or 300-40Q C, as determned by differenti al
hy o muxtes teteol  at a heating rate of 10 C per

m n ‘Ih §0mé Enbadikeftst ﬁﬁﬁﬁ&éﬁl% Qs Prévid@N HcomtthaMRANWith one or
00 C, or 250450 (d) at a tenperature of at

md»re af the]:@ﬂh@ls (nrmompoayoﬁs mcordmgm theinyantian, A metkad ¢ognprises

br oad di f f f th
ot 08 el Witk AnthgSenis sl g flial Bat e farhilfe aptity of the
frg&ﬁb LAIOEH A Pst id QibsEnGARNHchhigddyin 118 préé@¥dc&of sullf; dnd/or (b) the

ss than ionic conductivity of the | nor gani c sal t
inerganit yalt casalysiecantindouslyadded to the arudesfeadbodi ment s, the

L nv lth(IJI%.Q el‘%lbsg n%n’? %Efgventlon a0 prov1&es?Pn c\:’gntlbma%%% With one or

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

that exhibits: (2) an emitted gas inflection in a TAP temperature range, and the emitted gas
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nore of the nmethods or conpositions according to the
i nvention, an inorganic salt catalyst 10 that

WE2005/06163t an enmitted inflection in a tenperat UPET/USI094042648
as- determ ned by TAP, and the contacting conditions

R oA S cacr A A

Vﬁdohﬁ)oT ztssmgs P@L b 3000400 TS 2k ABkARINES b differential scanning
cata yst; or above a TAP "t enper at ure: and/ or

calorimetty, ateaheatmgeatmﬁl 9 éﬁwer winute; (of 2 DE tempefeiye inca range

befpecs L0 or 230 48N TR LR ClareRsR of b Bait 037G By

dltﬂ%ﬁe& ai%m%%bide@ﬂ&n@ﬁ@@fa?}ldiﬂ‘rdcﬁoﬁ ﬁmamueme Inﬁﬁgmﬁdsl salt
[ norganl c salt catal that or in-which

camflmhdomlﬂﬂe“iﬁ and/qu(% afier gosditioning, ignic qtmdu@( e%ﬁqgr €, that is
te g Pric, (RN oF B infiRelicy st co@f et RRGMGRE, |

f eeqn%brde%ﬁ&todﬁhexﬁé; eheliilrertinlgy vﬂes,\MleGm‘i}maﬁdlﬁwiﬂ%Bne or
terrperature is the njninmm 20 terr&grature at _whi ch

mongf dagmethods or eampesifions acesrding inyentipR gndpyganic salt catalyst

[
o582 G0t e A e o TP e
cobf¥dting comlitidrrars ko Odnta‘oelad suchndhatod cddmt:hgmmpwatgmik :o(a) above
salts_has a DSC_t enper e aboye 0C In soptg . .
TleWb@@ifh%htSéo Chad Pk i&bépgf&hﬂ i tgf@perafuze of the inorganic salt

O@? %'! mb%é Q Tﬁgﬁeﬂber aﬂﬁ’% ecmﬂfor gﬁeat YEakRd ¥ AP temperature of the

ions according to tHe Invention, an inorganic
mmc@altahmw 25 that when tested in the form of

particl es at.. can assthrouhal 00.mcran filt
Pe! fingersRbi B atorias i korfiBetian with pre or

m@:"e ERStneMolPdr Mﬁﬁ)dﬁﬁﬁﬂs H&@hﬁﬂg $Pthe invVeRTDE aatikdrgadt s@lt catalyst - .

l'east 300 C,  such'that the inorganic salt catalyst
thatroaii hichs (zf)nmhqladi)r seqni-liquid at leest at the daiftitemperaturg pfithe -

P S e S BRRC A P BSGR, 9,OGobecse

feeDatleast bt th TR RmpERAGE, FHitréin theTTAPRMAPératare 1a|tl$6)m1mmmn
provi des, in conbination with one_qor nore of t
ietions(®) is a

tempenaie abwhich tisonpigans salk catalys exgitils anemitied gas

B B0 s B e e e P om0 °C1o 50

°Q; iahtm/ﬁtl(n)faolrcastm‘ph Sthedeo Gfiorgardity Baltmhasall)ﬂ(l! &hmérf aﬁm'etabeve 500 °C.
t o i.thium . at _post 0.001 grans Q
2008 @E@F@@é@?ﬁ%‘@%&?@ﬁ@@&%ﬁo Bievifed ﬂl}j%om‘aa%taﬂ Wity gne or
mére dr'ite H§ oxoéongﬁgﬂi%ﬁgaccﬂﬂﬂﬂ to tﬁl@ InRhtiGR3h n%r@ﬁﬁc salt catalyst

grams o assy 0 conpounds. I'n sone enbodrnents,
thathadaanrteﬂad inothe ﬂimmﬁpamnlmethat dan pamthmmgh ladﬁOantron didter, self-

f th d '
deformsi e ety adle woes PErORR 2ttt ORAE NG whethesq o 2
teﬁﬁéaaﬁaeﬁatqéas@ soFlec RuaGaE ﬂ@%ﬁor@éxﬁ@‘saﬂf cdtalyd |traﬁ§f6fiﬁ§from a first

sone enbodi ments, the inventron also provides, in
form b second o, tahd thessecond foomn és infapabls ofstiotsg tﬁthe first form upon

ti,ons accaqr di i nvention, a crude
Coﬁﬁ%fiﬁ{h&ﬂ%ﬁgmf ;itr qqaggstice 2@0@’[ 0. 003 grams, at nost
0. 0nGbARTmERHiARN, e iB¥erdion Fso pRbviles in EbrbinatichKith one or
nost 0. 001 granms, from 0. 000001-0. 1 gramns,

more@ftigimethods o compositionga@onlingto0Be irvention, 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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. - . VEOIndthe ve@t hed3 22 Q501D It akastics %eﬁgﬁfrﬁéﬁ\i(}b ; (€) has 0.001
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10 of residue per gram of crude product; (b) has from

O grans to 0.05 grans, 0.00001-0.03 grans, or
woRo080slis. 01 granms of coke per gram of crude pPRCTIUS2004/042648

(c) has an olefins content23of at |east 10% greater

nlE B SR g oL b 0 S Py oxice

co{@bﬁ,!ldsl nor gani ¢ salt cat aI yst per gram of cr ude
product, as determ ned by nmass bal ance; t% has at
| eadn sGmée embadments; the iovention 2lso poeyidess inscomebinationsvith one or

i 4% R i oS ey Y2 G Pl Gt ot b
at leﬁ§t~°\18 PrafhsWFRfEleGrodice prldr&d of estalgsraducef VGO, (g) has
001 “grans or romOlOSgIgsrarrs of dlstlllat (.h)

an Insomt embpdmsntsatherigention 0(pir9v1 in gambingii one or

o N oL, B AR o
08t g TS oot Tt s
mash G006 arears, Gom ) POU0. L Erpen B 00000 SriBpnst R0 ! gR03 grams
RGO B 505 o
grimg, oe D@DOI-IOG? @a:t&s gf Solgrimi' gmgﬁgf @?g?npvgﬂheme:) has g:rrglegfﬁs content
of ghfeast A0 !ga?regter( i it b e e s Ry ham 0
grgﬂg 308916?5 gratg%Sf‘t%bl irloRgant O da%fst offl‘:&ﬂ:le product

|ese ast O 3 grans o rormtl (oF]
as@emrmmﬁd Byk balande; (e) hamat leastfil @m&]ﬁ'cgnﬁrﬂﬂmi-ﬂ(%grams from

0. GeR8Gemes kemb oM Fren e oG S mam s AR Dispmorises

aromati cs per gram of erosene, freezin

© grago$ oxt from Oal -0 Srgvema pfidistildgte; {h) m@prm‘aﬂf%of ahrmeg d¢k; %A bas.an.

sty I 0% 8o FpCieh e ot Pfas bbb R Fpghbromaric
coRfenBetht 1dast 109 gidater ftam thé monsdyclc Gihg grmc @htelmbsf the crude
0. 05 grans, or,  at nost 0.002 grans of ene er

ben
feggk; enhap Wﬁﬁ% TngAreyaRtins dhat Gﬁ@em%wlslee% ne gf

e

behfena,oﬂrmlo 05001 & fgfanmssofi tolubdee fnmaphﬂk(w gfamstofnwa-xylem, from 0.5-
and/ or (s). has, a vol t 1s at east .10%
0. ﬁﬁﬂmﬁ R ottt At HOm.)-d LS FBEt oNRE Y E% s Fa At least
/ h
0.0061 glkﬁi&gon a@ﬂ%&ﬂ% 5effarhdlofSHER],; f{HP&ﬂhﬁ%E 81es$l #hd the diesel has at

o provides, in conbination with one or
leasb.8 godms bﬂéammah@qmr gramoﬁpewil,t(nbh@ adeet Y0Mherams; frem above 0

{ d. t hat t.act
to 0 gpt Eiome L0015t s RAFPRerE g ) oL ARy Ao 1
kefd3EHY ha%%%le@st@l‘@ﬁmsﬂﬁ Qellagdt 0.9 @’faiﬂ@.%lf af ATk ?hﬁ@ram((ﬁ‘)kerosene,
conmbi ning the cfude product with a crude that is the

and/me freezing goint atractemperabire ofiat meshdi0 @ et moast 140r°6, ar at most -50

" tdies BRSS! 4 Bep R D BitaprsbEnaphite,

anq ’tﬁé‘lﬁgﬁﬂia Hak SnbA D, oqr%:taxﬁs fae ffbst ©.05 gfm:ﬁ or B 868l 0.002 grams of

suitable for treatne facilities; (c) fractionatin
benpene @ﬁngr@nmfomphﬂla, andyctane avmbenef 4t depst That leastR9, or at Teast 90,

d d | |
o RSP o PL PR B o b Ebf 4B EE L8 ARl noma
patafindlinthé hdphbif dffaRfiokONS; andl (9hat @ volneithhilie at Rhst| 1994 greater

is atransition
than the volume of the crude feed.
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10 nmetal sulfide catalyst, treating the transition
nmetal sulfide catalyst to recover netals from the

wdg 1086d16710n netal sul fide catalyst. In sone  PCT/US2004/042648
enbodi nents, the invention2al so provides, in

o L 20t 20 S 18 T 38 vith oo

Imdihads B3 fon§ htGtdihg for tHe ehvenish) Gimethad tiat comprises
m%g’gpﬁf&qusgran?pggﬁv& and gthe VA0 has at least 0.3 *

coffacipgarsrudé faedomith a catalystrto ferma tatal\pomluct that gemprisesia crude

0, 001, grans_ of, di esel nd the dj .1 at .
proshugt uSbeg Cor P ey ELmpRina A ftdp BipduldEpi | ory ke i the same
or 8BS EntFr 29 thedhadB el tdRRAd Blenddittablefor fambbiing; (1) combining

at nost 0.5 grans of benzene per gram of napht ha,

an
thocdeaproductbwith a ofudgtthatdsibe sape op t fiogpthgruderfepdto form a

- fii it h,. ' N . e
ifRE R e a8 0 B b prodyet o) ppionting
thécludt plodaét info drRdtimdte ARtillotedrmtions, andrproduciag efnsidrtation fuel

conponents that have a boili ng/ range distribution of

from atleast opeaf thedigdlate fractiens; apd/or fﬁ)ﬂhﬁ’ﬁéh%m igp trapsition
15 - , : .
B

thé Genspurnastal sufidedatdystrost 1. 75, or at nost 1.8; (f)
at least 0.0Q1 grans of kerosene, ,gnd,the {)(.erosen
* has:Ingpmp embpdizents, therigvention Asodrod ©5, 4} corgpinaiqyy with one or

ol o S it it o,

peRzrumi of druds pgdoctp@) agleash(diolgpameef ViGEh and the VGO has at least 0.3
- d bl h d .h i4Chy:
ErARE A SORERFRET B B YO OB g St 0P T et O Py ihiesel s

at.-géna ﬁg o fHPORANG Deb SRmt SN HEREFEY 4t 1614610 00 2 Rl ¢fafphtha, and

tha; (i) non-condensabl e ‘hydrocarbon gases
thanaphtizgo heving atvnst).5 gtaors of dehstene per gremyfinaphthgan octane number

ffJ d n- ffi i i . b t:

ol nfiidsq b et i £lbiehfiolil of ine 3 paratins
to MR pRA ARG APHEON LS alkdtal diudleasta.001grgms of a afixtie of

nost 1.4; 0) the hydrocarbons with a cangn nbjn'ggérﬂ.g{1
components thab haviei ashailing emee distribatign ghptmest 204k (A00 Eyy tglthe

; . rat .

R BhTind ot Ly @by beplcihe o8 el AT ) 4 Relpht rao of
atémiciaialgeh 16 afomic tarbos in the 3ompbsfiomaf atmibsp 4174f 61 atsnost 1.8; () at

with a carbon nunber of 2

leash 0i091 gramsof keposspaangd dhe ker %%Zag h@%ﬁfﬂ%@rf@%%@%@ per
orkf? RS o Ho o el pOike S ormpSrale g of @R 30° (© from
0.0$10r18igrams vatgiic Inatrogengier gtaneoftdnyiositions (W) monfeendgnsable
2k i S B 15 P
olgi?ﬁ;%%r g#aﬁi?gtﬁ%e Eﬁﬂ%ﬁteﬁtnoﬁéoﬁd&haﬂl%yd‘ﬁéar%n ??%% afd %}ﬁgﬁl; ®

Fe per grain of” conposi n; ( o
nquacomflénisable hydtoeatbonfgasds and naghiha wdidhs meen gomhbined, comprise iso-

st i SeRaS ke S i T PRl 4 p el n e
cdnPBiE Hiphifialad hbRRofden8iblERdrogd o gdsBRbf athifose 1.40 ) the

gram of "ol efi ns hydrocarbons having a boiling range )
hydiredarbons withre aibert nurker of op to Tcompasing. ddefinsgng pgr with

B ol U TSP Y AN G ot

todRécdin& €f hBChaxnartak il fardst 0.3061kfies akbpahifing Withwéarbon

~ number of 2 (Cy), wherein a weight ratio of the C; olefins to the C; paraffins is at most
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10 ol efins per gramof olefins; (q) hydrocarbons wth

a boiling range distribution of at nost 204 C that
woeRohod1sma ol efins, and the ol efi ns have a nol apCT/E$1004/042648

of terminal olefins to internal olefins of at |east

4 / f Q,.001-0.5 gr f f] . :
0.2 aaioB precRg and barp BN i 2 o pRRBATRL Ao terin B feight ratio of
thbel YRERs #he (g peralit i3 at MdstOWRKFRAGMitddRsHecontchEof at leasst 0.005

invention al so provides, in combination with one or 1
grams;dl)dis amdPhgravingsinarrangmiyosi 15ito 38 ahd 26,6 (19) hes atimeost 0.00001

1 {1 . d t t.hat. | east one. of
e PRl R0 PEC bR o e habiig: (157 el eBitenPBifine’ |
hydhicefbons Ravidd a biGRE rae distibilitim oflak alost 20 € & 4 finge from 0.7-
ot assi unll- rubi dium or cesium or mxtures thereof;

b ,
0.9%erams; (b hydrocarbensswitly adoilng rangecistrbytiansofial mase 204 °C that

haE HBF GRE o ahecRhoPE e ol e reliBhRop g ot most 204
°C} o 0.861-0.5pruEpeLolefias @yhodiooRbbss with kbeilingwengd dibtribution of
may _be conbined with features from other enbodi nents .
at gyost 3{4 Gthatgomprise plafing,and he 91°ﬁP%E]!Y?r5ééeaﬁtrQ>99 bgams of terminal

. o . . ¢ .
dﬁ%%g#%er ° e%ogf@nﬁs. %ﬂmﬁ%r gﬁ%@%@oa%@%@ﬂg%é@tmaﬂ
20p °Qdhattcomprise olefias, aad ktie dlpfimyhavef rhdlier ratd b tksminad olefins to
N TR T
- T
nga ' tasbdiﬁ}fff ' : {}ﬁhﬁ' ; o OF THE
B DRA%\?RIHC%EAdvant a&gggg‘f thebg%@g&?ﬁ&%@%ﬁ?ﬂ %’\II I
bec dmeomp pmbediments, thedsentikn klse grovidashim cantbinBidnvwitlhone or

th fit, of the f.oll i .detajl ed i ptj
mdys G e dRcehdslsad chrPofiBonsatehfitects the Sifestighn h oRids Hipdleh that hes

system for contacting the crude feed with a hydrogen
+of the alkeadi etalsiep@psimnaubidiumme cesiump pempeurgs jherenft end/or (b) at ;

e R AR oD s WRn ST il s on e sptice

andobbattonitel of a contacting systemfor contacting the
crude feed wth a hydrogen source_in the presence of

one B fursy embediments; feabwesfroyn seesifi¢ erabedimgnts of the jgyention may
E =39l ' i t: Q.S '
be Solibindd WHHALAENS BEk (8 exdBoHERE o Afinontfn. FRPERIE
features framsmb embbidiment ey berdombiredntitlofeatmrdyl feorrianyg of tirather
iLn.conbination with a contacting system FIG 5 is a
embodiifiS ¢ of an enbodi ment of a separation zone, a

contfirihRPembedifidhts, Gk froRL&S HeihitAR4Me 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 2 hydrogen source in the presence of one or more catalysts to produce the

total product.
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10 FIG 6 is a schematic of an enbodi nent of nultiple

contacting systens. FIG 7 is a schematic of an
wob®od1sant of an ionic conductivity neasur enePCT/US2004/042648

system FIG 8 is a tabul agéon of properties of the

crudefeed and pLoReLties [ r ' .
Fr orfiGng gt FrRte PGS efinollnbit of Mok S fF Fontacting

thd &R0 fdel Mt BhRlrogehsoattefih G Radenty 6f onefdr@ord chtalyats to produce
tabul ati on of conpositions of the crude feed and

theiotgd praducbns of non- condensabl e hydrocar bons obt ai ned

fro odi ment s.- 7! bt .
t he TIEARS 4 FaRRif of EEGRBRHIrR: 06 scbhlf Wi inthimbination with
coh@biit@ddyis@n.0f properties and conpositions of crude
products obtained 20 fro _enbodtj(ﬂrﬁnt of cqntacli)l n% ]
t he TGudds 3 sabamalie Al H0nembodiment ol Plrding Zangin cgmbmation with a
FIG 11 is a graphical representation of
co %%%%%f%“%s of ion currents of emtted gases of an
i norRIans ¢s s sdhematit of ais¢embeiiment dfayepamtion Boneas contacting system,
determ ned by TAP. FIG 12 is a graphic representation
and g blending Z008. of t he resistance of inorganic salt
cat girysk $s 20elié HPAPARb foﬁﬁﬁlﬁ?le‘é%nﬁa@tiﬁé‘%stems.
resi stance of potassium carbonate versus 25.
t emI8Ga¥ is @schEinGtic 4Bai embodimapiiianienic eemhictivity measurement
| og plots of the resistance of a Na2CO3/ K2CO3/ Rb2CO3
alyst relative to resistance of the potassium’

car [aag & ¥ fbildfion bEPRBEMAES6Lthe thide A dndl flogir) biGthde

representation of weight percent of coke, liquid 30
prévngtsabdaiheshSomambodimenisoieontagting thescrudadfeed withgbe, trarsition metal
uﬁirélgdu‘%‘ed from enbodi nents of contacting the crude
S §W%h the inorganic salt catal'yst. FIG 15 is a
.gr aiGe ks 4 RBhkEeMbBédmpostionser tHetcrity feed ittheorv@sitiohs of hon-

carbon nunber of crude products produced from

copdapsehlerbydrecasborsnbtained fiomiambogdiments pheantagtipg thefgude feed with

| i t. WD 2005/ 061671 )
m%%ﬁtgggg]dgﬁ%&%g&a% FI'G 16 is a tabulation of o
conRiGe h0 i pabuluiedof propertedad compositinhs abert:de prodgcets obtaine:
the crude feed with inorganic salt catalysts, I
frag, pnbogimegts of coptacng e SUORHF A e gt gultid? catalyst.
sus \ i Wataln- I ' 64 LR df\eBnitted
forgg,e“g%:acér??}g@%r@cﬁsl rrenltoéot?ﬁ{egreo ogﬂld’sﬂh‘gv\m b Way1 ¢
gasfs of an muirganio salhatalysiwersys tesnparanite] assietarmined tycTAP.

o P ot o B BT Tl iR st
caf@fsA dnf AnIEGEANiR AIPRIANB i IR radiftanilofipdta8sid@catonhieVetsus

tHe invention to the particular formdisclosed, but
tempperatfuee.contrary, the intention is to cover all

dif | [ i val . d_al ] falli
i ¢ UG Ehis i ke Bl of Pl SEPRbsAlTR ek, 10,

NayCOs/K2CO03/Rb,CO; catalyst relative to resistance of the potassium carbonate versus

8

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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10 DETAI LED DESCRI PTI ON OF THE | NVENTI ONS Certain
enbodi nents of the i nventions are described herein in

wmgoﬁg—hai |. Terns used herein are defined agCcT/US2004/042648
follows. "Alkali netal (s)"2refer to one or nore netals

fromColum 1 of the_ Periodic Table one oOr

c onFdGn & iso tabplation of.¢AtepaReRts Psoduc e o) SRPAMERES of, gontacting
of S8 el wifnBraaflc s calsts Finetd SRR Yr silicon carbide, |

f r oriWhidé ﬂmﬁnﬁembnﬁmamcdﬁiblﬂdimnﬁabﬂnedlﬁnahonsrandtahematlve forms,
tals fro m

., of
sp%gﬁ? %5 edimepisdherspt #F SAQREY ¥ OE SRamP mﬂper‘@?‘&ﬂgs i will
sgﬂﬁ Hﬂiettall '@1 e diawitlgs nedySiot bk fo &'ﬁ!’é | 1¢ Hbuld be understood
andar es n (@3]

ting a Mat erial s. asphal tenes" refer
thatchhadmwmgsmnd detafled descepfiorstherebd meu inot peended ¢o Lim the mventlon to

RSP g%desc?fg”ﬁtei&a@hs ot B fobe A0 i A0
(Eﬁﬁosene E&Qﬁ‘di]&@ﬁ’ahvﬁﬂﬂ'ﬁ‘n ﬁ{tﬁﬂxttﬁé spifitiiif §6 ofthe

ese , an VQ&O are as determ ned by ASTM
p%nhudeﬁﬁbml 25 " AP graV|ty refers to APl gravity

med by ASTM
5“" type of crude

pr 0@&% aﬂﬂécaﬁ:eﬁﬁtomeqavémm are deyeHRAdieRoRin more detail. Terms
formation. Boiling range distributions for the crude

usédbhereinrpa¢ definedragifollewtuct are as 30 deternined by

éﬂt t Odfih@ﬁrggeg}oo%e ﬁ%ﬁgﬁ%ﬁ% Hopf'E8 exa“?ﬁfﬂze Periodic Table,

onBdF aforé Bempduids BAOAE b1 cre Mdtalkifivtn Cohmidi b eﬂﬂﬁ Periddic Table, or
aromatics |n napht ha are as determ ned by ASTM Met hod

hexeofit ent of aromatics in diesel and V@ is as’

At ek BB BhOR: mSRERSe Blm UGN 07 e

in kerosene 'S as m ned D5186. WD

. Pe?i00io/Tablks die &Qﬁbtdﬁ‘ilﬂﬂ:@lﬁds’z&%e oi&ldi‘Bnmlﬂls fdm Golngon 2 of the

aci,d' fers,to a ular entity with the ability to
Pe&Bﬂ‘&tle"rb %PWS#&P%%& her nol ecul ar entity. '

" Br eONIE® &R 1Y aRASiE mdsef@ts to a nolecular entity

that 1's capabl e of accegtl ng otons f rom anot her
mol EANTM” mfers ty Antetigap Stagdat ansbMatemals. bases

i E{glo‘;% M%dr Q)éﬁd (Oﬁﬂﬁgnes tgﬂtaé ?)ngcain% &; asl%agaltenes

coﬁiéhfﬁh@déﬁﬂﬂﬁedbymmtﬁémbﬁowreferS to the total

nunber of carbon atons in _a nolecule. "Coke" refers t

sol iAtemiohydrppenipreentass sad stomic sybpa percraiesnpkemdn feed, orude
R0 Al g HAEE 3 SR B SO o D520

“API gravity” refers to AP] 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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10 coke is the total weight of solid mnus the total

wei ght of input catalysts. "Content" refers to the
womngbdieTif a conponent in a substrate (for exaRgA/E$2004/042648

crude feed a total produe#, or a crude product)

expr, h 0
oap BB ALov i, HARIS QolaltE LAY MBS R g conste o
prbt@ﬁ% aldmerﬁﬁélhgﬂﬁeénumyl lion by weight. "D esel" refers

drocarbons with boi Il i ng range di stribution
bet Lowry Basgh nﬂf@xso m@@h@; saﬁ'v)ﬂl%ttls eapable qfageepting

prg%onﬁ‘ls L nﬂ*eg moll%cfugq%g Hﬁ%’ 91%0 a %0 ns Wldt M %@Klﬂe

% I—Fgr Wate (IO) eiﬂbﬁﬁflatﬂ QRCOZ RhalidAB:r G CHADP-, 6'5)) bisulfate
a

1 MPa. .Distillate content is as determ ned

(Hﬁ‘)P WSW%@Q&BW Distillate rmy i ncl ude kerosene
and «H un%&e,; ReRérs 16 Heq ifinblrlol E4BBh bRms IR AR

cal or1 ma(i reeze pol ree2| ng polint™ re
to t‘ﬁbk&’efaﬁrsm slcrlﬁ:isa:bnisa&nlng’lcél‘banmtom rsolidis thatrars nat vapnazed under

e Pl s RS R s % o
oS RERRIAEAEDN droROFRNRARE Rl eifhr TR St PREHEGIEL Y.

PearContent!’ rbfiars ttmﬂzeafeﬁgm of 8 aomp@ieatimcasubSate éfoy ex4iapls, a crude

fotth RO tegn TGS BrogR) SRpresst L aducighElraction or el ercentage

basézfoﬁ/ak Z’kﬁﬁl WBi *é‘éiﬁtﬁg glgdsggwc 2?% ppAr )ga%th N? éi)fﬁllﬂﬂﬂi}r weight.

“lﬂhesei” feusrtﬂ hydedarbans vathﬂgbmlmg]rmgg gmb@ng between 260 °C

.ma;'aégas@@hsb et gt o S AT

MéhddDYRRINOdS E385 £ or oxygen, D5762 for nitrogen, and
D4294 for sulfur drogen source refers tg

hy dr'SYetillatelirafesy fod boiling vepee,digaibufipp hetween 204 -

I

"CHRPST06.630 - 2010 %’?W%%&%@%% b Fetcbell Ly ASTM
Me6dd D2S2POstillate4tay Righnie kerosaemdrdiezel.n t he crude

feed, A,hydrogen sour.ce may include but is not

i mi £B 18 efs%&/@ﬁ&?&?‘ﬁloﬁ‘f ‘F%?"ﬁ OHBARY-e, CL to 6

hy dr@easb gaﬁlt’séiﬁﬁ ﬁ%ﬁﬁﬁ?@ﬁl@’eref&tta B emPERRAE & which formation of

but ane, ntane, napht wat er xtures thereof.
crfstaihnespdr&blamomnmﬂuﬂnd.t Acfrdemngqmm issastdeterminedyohSTM

D‘_&ﬂ&hydrogen prow ded to one or nore conmpounds in the
de feed. 5 Inorganic salt" refers to a conmpound

t hat«GyMEPRAR S %Hs 1h QBB witTh&R spédiiBmetry.
refers to the Institute of Petrol eum now the Energy

| nst‘{Hand baset refersdoapionsas descritiidrhydRearsoniis doyraabdfidmesican
e’enfn@az SIoczeEar a&%ﬁ%g cn%bg saturated hydrocarbons.

“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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10 "Kerosene" refers to hydrocarbons with a boiling

range distribution between 204 C and 260 C (400-500
w000510616711101 MPa. Kerosene content is as det errgTiESRob4/042648

ASTM  Met hod D2887. "Lew s2amcid" refers to a conmpound

m@tr%&geps s the e et Bivintetn sOuBS SERypE e Bt s Tk fimited 1o,
yaedcafibond &'of‘%)g&gﬁlé’ " do @E%ﬁfoc%bﬁﬁ hith adinidthdnBCethite, bfdpane,

tO donate o nore el éctrons to anot her COTTpOUﬂ \Y
butaniegentasip inaphira,ovater, oemixtules theyw o mbs;srr@lme ilﬁhtg)nducted to

nmb "L
esiies (g e e b OO B S B e e commpiiesiy fhe grade feed.
nor e‘Iﬁ(ﬁ?ﬂﬁé’ BiIE rbfoad to aZSdndioRndl kit iscbond f@é@ﬁ@@ﬂh@ta_l cation and an
t enperafture and pressure (25 C, 0.101 MPa, hereinafter

ay@erred to as "STP'), or a conposition that includes

a cq i.n N..0 Le co

i quity B o B PR R B el ha Bicor London,
UﬁwdrmngdoﬁTP "M cro-Carbon Residue" ("MCR') refers to

a quantity of carbon residue remaining, after

evap éfopargfingnrelente bmh@%hms@m@déaré@cam -cont ent

Ir:f :‘rkseg(fs %;pgr OC&%OH conponent S%qﬂ?q aE%OI F#%'&glrlggtween 204

chrﬂtzsnmt(nomsoo eF ) €0l 38VPa.aKero3aik ofan(ehma@@m@ma by ASTM

Napht ha content is as determ ned by ASTM
Mﬂb?‘%bal\%z% "Ni/V/Fe" refers to nickel, vanadi um

i rony, Qrfs &W\#ﬁé oY Contpbhd Of a i/t tﬁ@ ﬁﬁ.}]@& tggcéept one or

refers content In a substrate.
mmranieeubns&omanoﬂietmmpumd by ASTM Met.hod D5863.
"N

nB. refers to normal cgubic neters o
b Lois et eect i iemanmd Sy Hetegten witn sREahifilso donate one
or koM SleDRSR 168 3RbtREr c%hgﬂ,ﬁh d- Lowry base properties. WO,.
2005/ 061671 PCT/ US2004/ 042648 30 "Non- condensabl e
gas "“Light Eydracarbouosipuefeste bydrnesrbensshaying aarbongrumbers in a range

i i‘g&ggents that are gases at standard tenperature and
EI? Ure (25 C, 0.101 MPa, hereinafter referred to as

" STPLiquid friRafediréfeszo aﬁ:@ﬁ@bsﬁl@n &m iftudes bﬁ@blgthbre(ﬂmmﬂ@)mds that
sat ur at ed hydrocar bons. nunber" refers

argliguid phtendard femperagre %P@%ﬁ@ é?t5| °§m 0d01MRa, éiﬁma«f‘@e r@ferred to
as Flg é{)]ﬂcagéc%nﬁxqsﬁm h alm&#&% a?fan o‘f’ oﬁ 3t A nogn&]ouﬁds that

ane mber o
aré ]sqlﬁd; arSTRwithoad obmoﬁéd’dmpdimﬂmmaﬂﬁi%hd MIER.I ns" refer

bondBherorasben BesIdper-HCH Aceieitdo ASEMY OF REDOR fopi g gemaining
aﬂ}:ﬁ%vgg{)ﬁﬁoﬁ B SyrolysfsHf33lbstadtk & MER colkAts B8 Hetedided BP 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.

'1

“Nonacidic” refers to Lewis base and/or Brensted-Lowry base properties.
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"Periodic Table" refers to the Periodic Table as
specified by the International Union of Pure and

woNopd/easriChem stry (| UPAC), Novenber 2003. PCT/US2004/042648
"Pol yaromati ¢ conpounds” r¥fer to conpounds that

| NCrNER-ch¥fer94blEBas® r@feﬂ%tdoﬁlgohéﬂiﬂ nd/SrPRRLE% dffcomponents that

pol yaromat1 ¢ conpounds I nclu but are not limted
aret gases atdtandard 1Smperphirdiatdaessure A "6 6.48] Nﬁhehemmﬂmferred to
p'gnégt hi ophene, and di benzot hi ophene. "Resi due”
a5 ¥ters to conmponents that have a boiling range
di Stphi e a9 kendiaBl (seighi 000 fSlndite @ j@bedfBaus. as
det er m ned ASTM Met hod 307. "Sem liquid" refers
to HOptaas aum e} refotsdo aralsulated nurzesicgl wspresentationyef the antiknock

T
nuinBér Sf3AphtRA iPasdettrimed s ASTR Mefiva Dd'van has a

conS|stency of, for exanple, taffy, doug

t oot Olefinsarefertacpmpovnssarith pon-aromiatia Perb@&wboa deublgonds.

shRes e, S HEHPOIBRET o R PRI FRinal B af’%n%hed’ and

ling@ar af fins and ol efi ns under reaction conditions.
referstoatotal acid nu r exresse as. m. | Ligrans
1% ; majional

(" mgPyriastc Kehle prsfers tosthg P plege 58 Oy thelp

1y t
o O T 1
tr aﬁBmlyammanebaﬂnpsmﬂd‘si’ eifer tb\éaalpoumdsahat incudotvwiporanors aromatic
rin oi | range di striuti et ween 3 and
8‘%“’(‘@5 AEq: c@nmm °“@é§9‘€8¥ﬁ%$@?§é§’ indene,
&8, BfraB¥ne’ ﬁﬂ e, ah dIRAZARD Pﬁéﬂe of
It IS fo be

hi's applicati o u derst ood t hat t he

val tiResitnedirefers tofcompanqantmhet hayeafboiling z@og@d:smbutmn above 538 ..’

%-c:(ﬁ@ﬁge%o. R e AS7 S g O™ 2,

Pr opSéhiliquid®’ ra_’egttba wrthesuastm thixHas gfdéﬁmeh“@fahqmd phase
2005/ 061671 PCT/ US2004/ 042648 31 standardi zed testin

and s istighastof the substaneei Huaraples gisemiliavid ingrgamiesalt catalysts include

e DR BT S P R s

f or HBCFBN feferd 6l sthidnd slfb et s gas por baieel ofcmidg desl; al | y
solid, sem-sqlid, and/or liquid. Crudes C{Iit)ay 5 i ncl ude

cr udRunsrhase’refase fq 2 mafesial that,can flepradenatehydrocarbons such as
paﬂgl;qystaﬁgoie?m nvalcish cBofiEosondensabl e gases, water,

or co |nat|ons thereof, fromthe crude to form
a STADM Irefeescto tartutslbac@nnhb&tabrdss&daam Imﬂlhg:m;ns §tbgh of KOH per

et 81 sl LR smined GBS TH Mol o
beenTgps}éf% s?&' %&raﬂg{ygfgxdfgﬂ@dqc& di stil I ed ina 10

t r eat ment aC| uc tiple conponents with
speiﬁTMSé’rtfarsltumtgnsmn@metalsmlﬁdb.ut| ons (for exanple,

Blag t) E’?’a rp%ﬁst t: lr?lé’&{li’ggéms ﬁp b0 u?grrange cﬁlsm%t { Igb;%legg 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

w"
t.2
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is not limted to, atnospheric distillation nethods

and/ or vacuumdistillation nmethods. Undistilled
wonds/ogieanf ract i onat ed stabilized crudes nay |iMZI/USES04/042648

conmponents that have a caBbon nunber above 4 in

s g viog mpeods ek iy sl eafivefeBLR 187 RfireBE testing

métﬂ&js%ggngeg crudes, topped crudes, desalted crudes,
desal t €d t opped crudes or conblnatlons t her eof .

"To p@rades m&Y be produceﬁl an{oa actoried omdwdmrban@ata@ang {Rrmations

onf g ey ecpbr Bl M5 i ot P Grodes may

incldy @rahé Wil. SﬁBﬂEﬂu&i #EP tnch@echiit 1§ﬁ6\ttlﬁﬁited3fo, Amovabof fbnl
grans, at nost 0.05 grans, or at nost 0.02 g
condanisatle gpsmemtgr, paits ot combinations thegeafofpmdh em@eto %@Weﬂ
t.abi,l i z rude t
sl oS S SE DR BEPPEEL A5t ok pb il K0 prducton

an&h@?étﬂi@ﬁgsitam I ities by transportation carriers (for
exa

i i GBS Bt
S A RS et Bl s
(for reiﬁ&hmt%nha;ihﬁml, gistlll%ltes NtL(SOJ ailjﬂmrﬂubma_a?ﬂg oils)e d]mtnilutmnlmcludes, but
. val ue 0 e 1 Sa a e e econ val u
ﬁ%ﬁlﬂ%e% .:Mahena A alaRTE meods B/ AR Yos i Gy tion nitthods.

%gu % i ] Eﬁ?ﬂﬁéd &ﬁ&&fﬁﬁaj ﬁﬁhﬂ%%ln%oﬁéhts that have a

transport and/ or treat roperties”of
cad:oaanimt aigﬂﬂ mnqdmnmpf afrleash 06, grbms oﬁc@np@ncnts per gesgin of

T I | east at. | ea
crigey Fiampesof siapfizgs E536s Mipfids holf s, boppSd s, fESleed
criiek \ﬂeléﬁted% r&&!& &fcopibinagions m@re%@O@ﬁo aMEefe téh crude that -
| east 000 gra A of Ni/V/Fe per gramof crude; e) a .

hag beexl trmdeﬂueh least seme obthe gompenents thablysyegy heikingpoint below
538 1P 0Pa B8 g Soghe g SRR e o 0.1

gréhs, a0mRSPNes ERRSS or £GGsE0102 @handd of wah coRpOrenty porrah of the
asphal t enes per gram of crude; h) a MCR content of at

tOJPR.ﬂdﬁ'U@ 02 grans of MCR per gram of crude; or i)

bt AR ASSH A ATS have Phopdies it e HaSliboed cpdos to pe
traﬁﬁgbrtedctb volezentienal geatment fadﬂmasibﬁn‘bm;nttaMmcmnemt(fdr ezanple,
0.2 gra of re u at, | east rans of esi due
pipeline S Rk o5 pslrOtir crudes fags on:or gibne pRgpiably FopstHiythat
reftier @Qe?dva%ﬁgé’@ rbﬁh&aﬁfﬁ@@@ bﬁﬁé‘é ﬁay di arsbeaphReesla

cru gr ans, 9 grans, or 0.4-0.7
tragsmrtimOﬁ CRrEieT, dné/ope tregineent fat:ﬂtuy, shlmmgda lomuetenornie value to

5 t di t d
th fiseialiageh PR B Ao HIgeY e St & teadtyaip fhef flotudes
thaalséca@ﬁia &1 80de Qfaﬁﬁﬁieexﬁkd {o%%%ﬁtlﬁtooﬁédﬁeaﬁﬁns 8it, drfdAsitireat,

grarrs or at | east grans. Di sadvanta ed
cr u cf&epmﬁgs ofmbsadumtagemcmdﬁs macrﬂncﬂy@ bobar @nhlnm;ed togahTAN of

o G 3) b e B 2 R S ARE PR B e

coRteB0df 162880.06005! %ﬁﬁé 0219843t Q0B0Bgrafis o INiFVBE belzrih of crude; )

grans of hydrocarbons with a b0|I|ng range
a toliab h¢t¢n§)>atommon®nm’r‘eai leas 0. Q0 grame ed hejerqatams per gupa of grude; ) a

remgue congangof1 at3EAE5.01 grams of residue per gram of crude; g) an asphaltenes

n_)

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

least 0.02 grams of MCR per gram of crude; or i} combinations thereof. In some
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15

at least 0.005 grans, or at |east 0.01 grams of
hydr ocarbons with a boiling range distribution

woebtosmeis7800 C and 400 C at 0.101 MPa; and at tpemn_tszooumms

0.001 grans, at least 0.032 grarrs or at least 0.0
a of hydrocarbpons with.,a lin a

rﬁﬁgcgﬁmta Svaniages GResmap reiide, &%‘%%ﬁﬂdﬁaﬂi%ﬁfdﬁﬁﬁie at least
ordRSR ﬁﬁﬁh@@?lé&%ﬁf Sagray ams! o ré&SaR, ﬁf‘f@&@'ﬁ@@‘aﬁm of residue, or at least

[ sadvant aged cru al so i nclude, pef gram of
0 Glgﬁmw‘aﬁmggeei b aetbain enshtodingerys, disaﬂ@mtgdmdeahaslﬂekﬁﬂ9 grams,

005 grans r,at | eas rarrB ocar Qon .
0 dickhemtont o497 Biags S residtecsr BisRt B SaneviilereS e Bycertain
eﬂb&cﬁ%eﬁ@adlkdﬂvﬁﬂﬁgéd Qildes! r@r&h%f dtsaa%tned:gﬂ eﬁmenﬁay fiave a sulfur
Typically, the di sadvant’a ed crude has, per gram of 20
cabtent df atltasy 0 PO reains, ableas W05t grams,t deast)at gramsponat legst 0.02

at nost 0.2 granms, or at nost 0.1 grans. In certain

odi nents, di sadvantaged crudes nmay i ncl ude, per

gr a”Di%ﬁdvﬂl'ta“g@& VAR BRY ifdldton mibiuled: gﬂrcﬂéﬂioﬁ§ ha\ﬁﬁg 4 Bange of

to 0.99 granms of hydrocarbons with a boilin rang

bejling pointst iRisadyantaged eudes maoincludeypee mpﬁdlsadvantaged crude: at

R R e i i

b@.ﬁn?#ﬂ o di3tritution Wetweed 200 9Cland 300 &Q&e 0403 VP4 4t least 00001 grams,
at Teast 650 C. In certain enpodi nents, di sadvantaged

atdeagti@. 80 axamsy er gtdeast O gpmsoidry Aitrboiling moge
aiPbhiaf petnRER 580 oCland'iod % o EPOCAAIR andle 1EAHRPOR RS at least
0.005 grailus, Gixetiigise8,00 rathsefthydrdcadeds edihdetilifptangadistribution -
”eeme"“fi@d e TG B PR pricomaaeiions heresh ¢ ne

foll ithbiRS cﬁ%vant:?%ﬂ%?@de@fm SFinERHAL gfamof

Cana an AI erta, Venezue Orinoco,” U S sou’

g d:@dvaﬁtagcﬂ ra'ndamdleastr&(mlsgmpe, at\ll@sk(hOOm:IEoom&ea@f 0.01 grams of

| - ot Sfphes e RlnfiA e g€w§$t”z’&95?aﬁ&ﬁ°ﬁ}ﬂ’am sddiion

20

25

30

Fﬁeg}@nmhng B fpYiRrs) 0P I6AR 7 the Rishd! e@%ram of

ros, Kazakhstan Caspi an, N geria fshore |ted
gelaged\ndsh aseatenhelmigh brdocathons ¢f ot sost Qﬂr@ﬁamwa at most 0.1
herlands Schoonebek. Treat nent of di sadvant aged

crudes may enhance the properties of the

di sakhveefthingeiboditieiats, disadbartdRt ciities afaydecuds, er gram of

acceptabl e for transportation and/or 5 treatnent.

aatagatkorade, alpéaax?am@&éa upy «aaec?%aﬁ%nns p hwaqm»éﬁmboﬂmg
ra{ﬂgé/ dlgﬁlb[lﬁ&?ﬁf f9edsP366°C. ﬁ'f yﬂ? dis qgntzt%e%dcrudes may
y be to

ed as descrlbe ere e cru e pr odu
almuhtle,rmr gramrof disatvamtageddrudd eat IeastdleO(ﬂe@dms of hydyocarbons with a

TG I W STENCA——
el és%t 111@1519?%33%%%59(11%% t‘ggécf ﬁgﬁé’{ﬁ 't@@ rcIr A.Ergco @99 grams

exas late cru ecrue
oftiydseearbb@s tvithtatmiling naagqndlatﬂlbugopretmem B@Gs°6fancBﬂ@0ﬁ °C.
crude f.eed reb ave .enhanced

th t
C o Kbl gt s unisipacprydss AR ot b Brtted P e Froqagees
GERE1R He incAA ot 1EEIRAMIG! 06 i U oG ol and

I'ess or no pre-treatnent, thereby enhancing refining
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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efficiencies. Pre-treatnent may include

desul furi zation, denetallization, and/or atnospheric
wolzmebsoéteal i on to renove inpurities fromthe crROBUS2004/042648

product. 15 Methods of conBactr ng a crude feed,in

2o KRR AR DT80, LR a6 Sy Macagscer

notHHWeRU Ot aRINEALHANE RhoonebBlaPht ha, ker osene,
di esel,” and/or VGO, which are not generally produced
eRestaes ofdhe

in cheatorent ofdisadvayieged endesmererhasce ther

cipgpfiaserudS ek e Bt igitodidla o ML BARNARHIRF

trédafimeéntC A0éradé hifoZdiBRl & crudle thatiito bt ireasiad ﬂiaytbmeﬁtred to as
nore contacting zones n sone _enbodi ment s,

“omyderfoedn Thewruds feed mayide éﬂrmd amdescribed hereig t]I}le erude product

N A A AL A

#iRQ aBdBt R fimiigl E&Oﬁ&hb@df thé ciudeprodatiare sloser ta thenge
from2 0-500 C or 300- 400 Cto 5 forargﬁgrogen and/.or

carregprndingrepertisoekWest T axas In ¢ryfe ge feerpgy closer
i e . 50 1 Bt v
exﬁbimldlecoﬁmﬁia tvafuerelatiee tofthe etambalic paluel uﬁthcg:m@rfaed ySuch crude

i ncl ude vapo liquids, or i hereof
prppheR e, itk st BF BB FRp bR
effiBehiee S’]E'rE Ii%?gﬁ ﬁ&H@é dd iofl, de%)etﬁl!hﬂétﬁcﬁl a.nd/or

m xture at n sone e odr menht s, hydrocar bons

attrioggthezic dlsuﬂhnmnwdemab irepwities from the ceudespredintdi nent s,

the t 0 and/ o crud roduct i ncl

soi 1 Metips B SoRtcting A sile foubin St pe s iy Eitloms 162 8ESEribed
het&ih! AdRitRRERE cifidlifnerdtd R Fodi@prodittsdRith Caridu d@ﬁ@bﬂuﬁuons of

the Iiquid and/or vapo roduced during contacting

napbUs) KBIBTE, dm@rsl, (8dio0 YGS,ehich a@moAgenmlbbrrPﬁ@cezidn éonventlonal
qus e\éseﬁ’o Hgs%ﬁbg?reactor a portion of a reactor,
r

ons o1 a'reactor, or multiple reactors
Exanphesudd feed atlybesohtaeted vth abbydtﬁ@il doarcedn theomesence of one or
crude feed wth a hydrogen source in_the presence of
meze ofthe¢ataipgs iRpecontaqtng zare ansier Ipsgmbglations ¢f tyoPriagye
co'h%%ﬁhgg oned. CONtinuously stirred tank reactor (CSTR), a
spray reactor, a plug-flow reactor, and a
lig Lﬂinckbinethﬂ:dnmrttsg theohydrégenrsphires mgemrm situc IIm gitu generation

zed bed reactor .and an ebull bed re or. .
ffc%ﬁiﬂ&%?ﬁ%%&fﬁ?dm eLade g eagtiop of Ak Plendd Al ROCiioRS 4 Pide feed with
th® iforgdtiEsalida tE?%ngHa‘ﬁWes 1nta01taﬁ$e RbERAAWBL5 0 @\or 300-400 °C to

resi aence tInE gen source OMI or conbi nati ons
form duydrafgen axgbont ]aghtrhmdjrocmrbdns i losétu :gayermeomfrhxdmgeadnmnclude the

grodu&erﬁ crude ﬁﬁ%@%“r ¥Sgﬁ}a%63§?‘§%8 te'z:?a?nple alkali

mg@pfozlggtec or 400 600 C. In enbodr ments in which the
hydrogen source is supplied as a gas (for exa

hy dr Blagetetal geasinctrgentrally indudesghs vapor, Hqwids,ios rm;&wethgra@,f
proguceg% fir u % cfo% actmg 0! thgt%?aﬁ rplaclrduXt indlides tfhE 2Mat 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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16,100 Nn8/ nB, 2-8000 Nn8In8; 34000 Nn8/nB, or 5-300

N8/ nB. Contacting typically 15 takes place in a
WI0856616E r ange between 0.1-20 MPa, 1-16 MPa, PBelQSidbg042648

or 4-8 MPa. In sone enbodd#ents in which steamis

£t ok bogaceatnd bypihl T1ies ier §3Priob 01 Sesidt Phiipte
poktidri8SF a %&for?&r?ﬁﬂﬁipfé&éadtbﬂsp Examplk of daddes theeslay Be fitedvio
ee

rate of crude d may be sufficient to maintain_the
contabtmeruds feed wwdth 2 lixssegenrsonree i therraeseneryof-entadys include a stacked

l,east 102 { lea % .. Of : 9 of al
bed 851, ikesf Bec B2, 7 40Rinflondy st tank BeRly (ERTRO.H ray
reac@irUABlugiflew ridetot,o@d alliyuidEqeid Rbaatton JEZaNsles bfa SR include a
60% or 80% of the total volune of the contacting

hmquwemwmandm@buﬂﬁmgsbedremracti ng may be done in
e LIAREE SuRhufh T R b, AL o @8 o

total mpais Flowh vésiitace time, rlibgenablres Flow) o esthbinktiéns theresf.
a schematjc of an enbodi nent of contacting system 100

Contasting gonstitiensanay bescanfrelled toprofuce eudegroguctyygh s

pr feed exits crude feed supply 101 and enters
ontacting zone 102 via conduit 104. A quantity of the

cat Lonsdcting ednperathfes nexyriuage! frorg 200800 °CpY00-200%C, for 400-600 °C.
1-10Q grans, .2-8 rans, 3-70 granmsg, or 4-6 rans,
In bodignga whicihe By aaen saics B supRliedd o226 (Rgexpe, hydrogen

i ! : _ _
ged, InABiric o bS8 S bPthe Baltd 8 RludR¥ed FHIPELIE ATy BangdfFom 1
16/100 NmHmd 28200 dme A’ ; 344608 NuoPdm3®r 5e30d Nmi/er's Contagtingtypically

B3 plac? < ke BebeRR o iFec L SR 2T e 48 MPe. 1n

D

. sorde kRIFBEIRN 9 viHlici$tediR 254ddb8h fatiBlof Sfean @8- Siude 384 iSin a range

prior to and/or during introduction of the crude feed

fropp 00813 keitorams, Pd3e2-3 ogramgpircill kilogram ef siepin.fpee filpgrgm of

orfff S35 £ b et GESE Ry b s RRLD AR i ot e orude
feeddAtheccRQRLAR Bbise, oftad Rastel 08,48 leasiS5086,02i ab B stg08h of the total
crude, feed and transferred to <1:onta ting ne

02.
volpme ofithejeontacting Zang | Lnicaliyx thervolumg o %@?8&1 thé cgntacting zone
is {@}JP&T%? y th'/?éf th@fotlﬂ%ﬁ%l{xé Qﬁhfﬁ;éc%tgﬂienél@?.t @Qﬂnﬁﬁ?&ﬁfmﬂts,

0 1 ntroduction Into contac picC ,
cotthetingrmakebd dae inlye freseneadfah adalithoriab g fartenamplenargon, nitrogen,

range from 200-500 C or 300-400 C. 5 In some
e BRcf i RUOPRIfS, RteRSS, PrOBEes wiips on fPmBiAGORY hyreof.
sl UIRgH: 1 {s &ﬁ%‘héﬁ&ﬁﬁ%%m&&of c&ﬁbl:tﬁ{fg %y%lgmcfdﬁﬂi’se(ﬁ ﬁﬁ?}roduce

may be reduce [ [

prior to Introduction o crude fee
thej tntabptodact asarvapot. | The crodefeedoxitssoradepfeed suppin 1€ handeniere

cob T BT SOBAEY o RS iy
szﬁi%g* Fang@ FRANENDE Frd'n'ib, blwe ghdss-fe Eﬂmﬁgdr DB ke, Per 110(()) grams

ormation of Thesé alkali 'salts nmay renove soire
of erwilel fesd d thecestacting zane: {lh eertain embpdisentsoa didvent sayths added to

TAN, 0 crude feed, In, so odi nents, ,the crude
tmeyenti teed ot 8 vt &ty B SkRac PRER Bopbdtil 8 orude
fecllentedda bottdiR Rbtiohiofdortadtthglidde TBY viaccontthit 1 04. €Tt cebtain

i nhibit separation of the catalyst fromthe crude
embedigyents; theyesuderfesd may be heatedtor aiemperatisdiohatieast 169 °C or at least
30(1) g@Ic’nt‘ior oMok 81r}r119gf inttrgguction 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 15 catal yst is regenerated

warmsnesused. | n certain enbodi nents, fresh cararys2004/042648

may be added to contactingSzone 102 during the

o USSR Rt 4% AR & GiReh it i e foegpd transterred
to 'cBch&ﬁIQ fonal0R. TRE @fu)d% tfedd?catd]}dt aﬂm@éinﬂ ?be hbited to 4 temperature of

contactlng zone as an enul sion. he enul si on

at frasipHI0SE cnyart]d;emmoﬂ Woprios to nmogamcm xslw «tonmuagygw m eFypically,
{ { o
e K St @iedd aibmprRdia it d ARRE e 206 g C 6300400 °c.

In%ﬂﬂb%h%duﬂ'éiﬂs e ethad f@edfe&uly&tteﬂlmtm?é gblélﬂ'yf @h cétaih eAbbdiments,
, Or a eas a

2 days, at | east
TANef @lm ¢ryde ford nmhesp%wedmyor torigiraductian of th@m@)fee@wo the

cobpeliff foner epERerlle VNP progR AR Bk Rne o

tethpraite #0d Ange Hbﬁﬂmomomiﬂm Wy, aﬂfaﬁdsaltﬁ ofcidip components
Charl eston, South Carolina, U.S. A.gg C21 25
in ghecarpda fopd mayrbe foymed: | The formetian ofsbese alllisalts mpx semove some

copfE G annG i o (bRl to RELANE TR Ur oA Eed.
Nor tTh s6ime @nibodiments, heAride feed (5 dddkd dbhtihofisly tacdmadting zone

Uni.on Car bi de; Danb nnecgti,cut, ,U.S A ), or
100, Mg icneiagting soae 0% e, 1 i Sphitin of the catalyst

ﬁdldl Fﬂ\/?;iu %éefee%@g%ges/l n, U@Mgﬂy%ﬁ% gglﬁﬁng?grrﬁoﬁ e Fihe

cafallyst May Belrempved3forR honthct!mg 10Bjcand jn semy enibo&.an}s, such

ca L{’_Ycl e %%d@égm Hg] e @Ogﬁiwt 3#)8 an ndu'beadded

‘. to Gbrit@&tlg)zoRB N0 d e r@déhbn Pﬁﬁbﬁ‘?t ing zone 102

Recycl e conduit 106 may include flow control vaI ve n
© 110 .Inppowenbadinants, thewcruderfoedrand/ona mintuestoficaudetfeed with the

1n&gc 3G Q%taﬁ(gk is ?ﬁa,; ?{1&% P@éﬁgﬁ%@g‘%}é{f@%‘g 8 5 elgSlsion The emulsion

. mdyHed ﬁ@@’é}%w 420Biningh iaoanic salp Bﬁtamst/ﬁ'ﬂtei aiveudeORith h Brude

sonme_enbodi nents, a condensi ng unif, may be_positioned,

feﬁd/ﬁus%ﬁfam qixtyes. b seme smbadimentsst stabiligen is gddesktothgemulsion. The
?@g réﬂ 2l St ?Qﬁgrgst gra%gg %ﬂéﬁéﬁfjdaé'? o aa;g.
zone e urt 6

n certain nts, recycle con
Typicallpcthe emalsioranyy temain stable for 30 daysnt 0 ddysys kiagess o111 Aays.

SEliiea SRS Rk ot e onseenic GOREPHR o IR ISR 2010;
MddWdsivach s @9& G Gidug WoferieSton irith Caftlita, U5 A9/,

nbodi nment substantially sel ected volune range
dearhpmyHc Catty deid (IMRAIGIDal 5560 Mead WestveanSmeialtyProduct GrOg),

pefioléPaiTRates (Eipetpl SE5 707 Hlanf Chpaition Cllase, Ngth Carolina,

U. 99![ 5 TedgdtalNP-RAPSWFR et QUADA @Hrbxa@l%ﬂbﬁfy @fonh&%cut U.S.A), or

drogeh source and/or additional gases to the cfude
mmew erepfh Stebilizks insbuleontan mtélmtndttacdleuhglenmnm @aldrich

oneice] b aER o it b A SRR MopP AR 65 1° Bper

PhilBpsbikg) NP RFFETLS A )an aqueous  streamis introduced
into contacting zone 102 through steaminlet port 114.

I n Feercle porstiiitkdotmay eouplecpnduis 19®and eondoit 10Ae In sag

em%ogfjrrlfe%s recygfe%gll{&mg 166" m¥ aglrectly 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 15 and/or a vapor

weewsessiing smal | anmounts of |iquids and sol i dBCTAUSR004/042648
the top. of contacting zon&6102. The vapor is

t,ransported:to par ation 116, vi nduit 108: "
anglel SPRBFiE70ng 197, O s Btentsy HpfieBoRE ph pd be posiioned
in@BRMEE108') 2189 eat 184t Rpertion of He rtedsl s ®e cbnddised and recycled to

contacting zone maybe changed to control.the vapor

: i ] p
coatagting zoneghi2d Ip icertain smbgdurants; reselerondwp1Qfs may be a gas recycle

. CO ti zone . [ v,

1 36 S 5ANEn d 16 and T10 358, 5 R ek o048 Hom

conthelinigl 2eneat (2 ok thad a Somt@nwoluaie dfdhmid I the gor@actingadone is
least 0.9 grams, or at |east 0.97 gra

; of crude _, |
mpintsined; Ipsome embodimests, a substasgially gelectpd ¥olame range of liquid can be

mEFRARATE Mercorkdifing YAROI 020 (R UL dfsOR1 1455laB8ndlone 102 may be
mbnitbredusifiy gandid bistamedtation.oGue inlggortgrlamay beused ¢o allow

ad@igwpf ged of ﬁé@y@%@c at 2 s@}eggﬂ.@ ;@glgplyg tsggsnegxo {h;gzw egd as the crude feed
j ' tal
A0SR 2107 i ik SR M o wed

cru
albepaiditicnoof steaint tolcbfitactihe zorepldy2. Ia centaih eshbadichentsy an aquedus

s o Sl oot s APLARR Sy ped 1
PahabinRR_nitdiimentd Gt RAS rEBofthe €Ralr881S is ﬁr@&l?gﬂ @§ vapor

se
119 via conduit 118. The resul ting crude product
from gontacting zonb|162f in cartaimepbodimeniontha tetaiproduct ix predueced as vapor

w35 R §55 b BB L 5 85 B Peomasin

. 2ok A03.PTRS FpoR s trédﬁ?&@écﬁto separsiestDidnetll 6Rda éd¥36RA08. The ratio ofa . .

some enbodinments, the separated gas (for exanple,

thﬁeggew,ce tnemdnTaedio fentacting 200
20 play 4% chlhecith 80T the virloP BADOE Bila phie Brolfifoed from thp top of
coﬂg)ﬁxigj g‘%&"’% g gmge yn:?bdinte}ltsy‘lhe%ﬁﬁli fi6decéd from the top of

PCT/. ) and/ or recyc to cont act
coptaqiing gone, k02 IB‘Eng‘iﬂ"lt? .gSWHESeF"t ?ﬁ&%ﬁéﬁ'ﬁﬁé ast 6-8%“”"% or at

o . e . H
lef38 0107 it of QA BroBct o, stehldf ifide food Vi CtdtFeratiGis, the
vapet produecef ffoom éectop lof corftadtingzpne h02 nehwdes froma.8-6199 grams, or 0.9-
nmbr ane. separation). FIG, 2 depicts contacting system

O'gﬁ"wp?ﬁ@gtprr ctp ﬂmflé’g&r"\ﬁfa?% ne or nore % Y

cat étbéégtcﬁtaly%t R:E&Mdénfag&éhaiﬁfi@@&ﬁhcﬂd@%n_ ¥2 beb products of

liquid, or 'a liquid mxed wth gas or “solids. Th}g
the cordactingedoorss: Bt solids and/ocused gatalystomay includg residunl cxude feed
anglpél' In some enbodi nents, the crude feed is received
rOGﬁ?lfthe crude feed supply. Conduit 104 may i nclude

gas ThikgHratiy unif 1%, tHevapori c6s1ee dhdBiafateDRToind ki crude product
port 112 may directly enter contacting zone 102. In

and gasesiugingrstand ardengparation eahniquase Thy srude praduehgxiticseparation unit

1o enfRl RO GR35 B PR 1 6 b B produce
m&pboduiable for ©Q1¥poRAt oMAndR Eredithent OCRIde PusicBreteived 119 may
product. In sone enbodi nents, conduit 106 all ows at

in¢lsdesenesorpneneipipelings, one of B SteregeiuRits, pBe Pampredianspartatign

SR 098 S B ARG, HRSkGR b came
hyldeRen Sotridch 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)

0%pes(prctbe pregenre guthe contacting - - . »
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contacting zone 102 and enters separation zone 124 via
conduit 108. In sone 15 enbodi nents, a condensing unit

wo'BlsHQePOSi tioned (for exanple, in conduit 108QT/US2004/042648
allow at least a portion @f the mxture in the

conduit, to be condense nd re cled .t o cantagti.n .
and/(of @%'1'912 fq;feorﬁ%ﬁhpﬁép%f t ﬁ’ efitbodlittents, entrained
soft ARy dFTidfufs i BGh @g&&&! lnia iRG eABYedEsifg stidard PRy

nts condU|t 108 may i nclude a
seﬁarhticarméihods (e‘mmang)le firation| esntdifugatiorh er membrangrsgparation).

cr udiop davice crapons wasat Wbl SRR AR Fd i prdpore
cuh chcﬂ)tp @fu@{e ¥ tal ﬁrﬂdm hﬂ&ﬁ'ﬂe& liqui d\‘i'ir@lhlqbe Sepﬁaﬂnth gas or

sol i ds, e solids nm ar at ed
soﬁds) rﬂ“hdmudenked nmf@dtn onfgiting zsmh@%m C@admtj Q4 pharsemeon

o . B 9L R by, G0 104 may
méleae gasqmei fort 1% Ofioftdntidditherftgigas itlét ports@ may amely enter

/or coke. In sone 25 enbodi nents, a portion g
cogaswsg zaned6Ra ilmc@rtam cmhodlmntsmteﬁm inlefcnast 114 may 'PrBSEd to allow

BB ik B, s e e i

catallyst G nEFHAE! k@ﬁﬁ(ﬂ totpRodiee hasthl roductnin &ide mnhodunents conduit
conduit 126. The recycled portlon rray Q‘ior exa

106eallowet lses agiortion ofctbe faiel Froduct leomeaiuRg Hipe 102. A
mHE o foch s ' bAF broBs 1563 5‘3“‘8@% of BHGIBA BAE Feclkits

colkting ﬂo:ﬁrl’lgﬁdnde:gtem sepigaum mhg J2dadaicandoityl OBe In some
transported to the crude product fecel Q
erghagdiacT $con wwst'aml% Efl 105 waﬁaem BAGL106) to allow
at g%%rrw gﬁij ik e BoEduitan b@fcoﬁctb%s&?&ﬂ &%oleﬁ@%@ﬁtactmg

I'n the tota product and/or crude product

zon t 0 éor fextiperipadesising | Ingpestaimrettahodingenss,Irbeyisleccondpitid 86 msi bea
b SIS 1 S BB B e V0 0P ORRE b removing

paPH QSR theSdtift ptdict. | N some enbodi ments, the separ ated
gas is transported to other proceSS|n units (f

exadplsepamtmnme 124, a Iqagies pastipn of the smuderodust Biy ¢ separated
t, oth
P39l iR B oo e

soHa§Bhe$ulids g beSeph£ipa ot 1B tothl product asing atapdardlsohd sdparation
a crude feed is perfornmed _before the crude f

teehmiques (fon exasapleccentriigationfiltiatien. dgcandationg H?E}Pmeéewaﬂ‘m)
Sﬁ#%ﬁ%\?@bﬁac gmple, @c(ﬁ? (Eiont a‘?a?ﬁ? vsBd GRERSN AL/ coke. In some

g’ Sys cting system 130 may
e:ﬂmdﬁzﬁaﬁtacatpdn@mw&he gas‘e@&h sepabated fmmmtlmctbﬁahgrodyett émsqrae

(shown in FIGS and é). The gadej ent led t
erglwgnaw,@ﬁlezﬁﬁﬁeporsgn of the petuct e tggycled to
conBiiE 1884n a:l/@tt il $A e 1@)&@139&5 tth %Bn@étlﬂgth%ne r192i Qi @Rduit $26. The

separated uding standard separation techniques to
reaymmnm magfar etamblehecenfbéred mﬂdthhmdccfaevdombenterh:@ntactlng
separ ?t ed crude feed

n
zope L0041 tarther gwprsaing: < The e PiogRATH ey ??%ﬁﬁ?ara{m e P24V
co‘ijlklﬁﬁ P Ul Cﬁ%ﬁaﬁ&f en%od!il@@f?t& t808ule pRiduct! BApbe Galipbit&d to thécrude
sone enbodi nent's i ng range di stri buti on of at
proéduct rec2D@r. C.
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 15 distribution
whioseas71100- 1000 C, 120-900 C, or 200-800 C HERUS2004/042648

hydrocar bons separated fresnthe crude feed

t se arallon one 132 .via c ndwt 134.t0
merpbxea duction; ﬂﬁ g"‘?lmf’s (Separated gas is

tin@gé&édttb %ﬁler E@ﬁ% @G (Fdrlek@@pleQfor Ql@éfﬁi ddel €81 a sulfur recovery
re east a portion of t he separ at ed crude

plmﬁemiha)anbsesmg anis, ioo ombinetiarthensal) andior recyeled tatheicagtacting
system 130 via conduit 136 to be further processed to
Tmthe crude product, 20 which exits contacting

SY S t1Rom3 @mbodinkdis] ueﬁaréti’o% offlaf ISt Ep RO EF ziremtis feddieperformed

crude product produce froma crude feed by an
befiose ticruds fored ontarsithe eontastingsonedEHG\d isie sahmftan&mbodnnent

of S3ehrior fote 1 pOmbSRp o HER = op BEbG Byl oG o o/ 130 may

beCdorthetih@yystin 300 &h&/&:&foﬁtﬁcﬁﬂg Sysbérh 192 (dhonaliy FIGSU] iidZ). The
in a blended product having a vjiscosity that i

cruda fred nigss ssmamm.lag vigrcangit Pl wwuep Ze9g1 2nat least a

PO 5 s iy 0 A e
seﬁh&e_démd_% feedsandaivdidoartohs. amhe Eémﬂitabﬁmd@fecd, in some embodiments,
R CACIC N O R KON
1ot 1% %%&3@9 oré 86 dimeRis Eﬁoﬁﬁg%e ﬁ&’tf&nedf‘a%%st‘do@ °C.

con and enters bfendin I n bl endi ng
Tﬁﬁbaﬂgnﬁe :kd;&mted cﬂuelaﬁedancpiudetm mnndremlﬁeompmmmhl aboiling range

digm e L0oIRRRGn 120BhE e P ol R0 36T The ublrbpns,

sePhrafell Frond tHERERle £EEI8 {pRdfion %nd“ﬁ@h‘hbl 2dnduit 13446 Be trAnsported to
rude feed, or mxtures thereof, to produce a bl ended

. otbwr@dmmghmtqotrmm &pﬂmmor@smfiaeﬂmeb @r combigationsythereof.

m xt th [e

bl en‘g‘ilﬁ ?gﬁgﬂo%ﬂf ﬂi‘er SGBB%’ gH& %e?gx&oﬁ%éé%l '!F]ng&o%gnles 2valn'ét1 enters
coBfBthy §ysﬂe412 IBW%MIW%EW/M&W@ 4edthe cBfile product,

m xi n%@ystem may be_| ocated in or near blending zone

whigh exityrentacingienstem d3Qria ceaguit ket specific product
SPegf &@%h}%ﬁnnc %?ﬂ f%rﬁdé’;%rggﬁ‘@g)r@cﬁ%&d Fibfntf & rﬁ@é feed by any

|nclu a range o
méthod Hesofibdereihds bleydedviith a ehgle OMt tgfthe cGame asrtlr cil%rantl from the
thereof ., The bl ended, produ ct e Ie di e. 140
crydlecfeedd ior eeamale: t5 oBRletRr ﬂﬁ? ghayinga

difEreRONBcoS iy Akt rftesuuﬁg%faadlﬁ&deu}t gﬁi&?ﬁﬁ& a%&éﬁ‘@ thdi9s between

contacting pro SS using or exanpl e,
thé yidcasipy of dreccrode groduainand thedasmmyy ofthe trude. The msultmg blended

t hanol rl)? {,ecovered meth g contain
product giay by suighie ! rFr@PSPé?it&m FSRUEREm hydr oxi de.
The mrec @‘f@z’i %eﬁiﬁﬁ@ anal erﬂﬁdfdl&%nmoﬁﬂﬂnéﬂohfbf BdlrigoRAb 140

crude feed forma crude 10 feed/ nmet hanol m xture.
ancb@nbuaqtmgsymnhbaﬂo | Inwettdinembodiments, ﬁ'el@dsttamd@n of thoemde product

Vi scosi.t & t he ude .
eXta o ATIr oD i it 48 RS g e 4ot J &l O yigpging
zoRé 140181t CabtdporB&ifiof the bRRIE tpl'&ﬁl@t ik-cofribiaed IvittSori or more process

schematic of an enbodi men a separation zone in
stread (foncxampleviathydeocarbon 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

R
fe WAL
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contacting systemin conbination with a bl endi ng zone.

The crude feed enters separation 15 zone 132 through
weosusts7104. The crude feed is separated as pPEVIUS2IOUP42648

descri bed to forma separat@8l crude feed.. The

R RE B o o b MBSl oS b P oroct may

me&Rhadifié PebdayEdpeeifisaibnang &ﬁﬁ@ fodateypetingations éncldde, but are not
thrgugh gg%du 138. In bFendlﬁ zone 140, other

lrprt@d:'@s 8 rangeador atiatitef APLgravity, TAN Gdsrasiy.or gombinations thereof.

ST Ty
prot&seli.ng zone 140 via conduit 144. FIG 6 is a

schematic of nulti pI e contacti ngtqﬂlyst em 146.
Cont Bsemeenabosinents,coethanod i geoesg ctgnns)ﬂm@n%ng process using

B RRebRE ! capfle HERPEA i Ll S i ¥l oy mefhancl.

Tieetevered methbol reasecontin dissslvead4altspfos gsdnapie, podéssium hydromde

The pacaisyd Rethan rgrcbaromsned wih aldiipyd caide el B PHR parude

L B B A 8 e
visauisity pEthe cowdefeed: i Hbatmgtthﬁ gmdsfeedhn&thaﬁo&mnxtutdﬂeraﬁ ofost 500 °C

The cru e enters contacting system 100 via
m%Fﬁﬂ‘HF?ﬁlgbL ﬂa@egmg & h a hydrogen source
int
dlbl};ae 81183 36)ekn prEgehﬁgﬂiﬂ%tﬁééég‘am%h%ﬂé{néoﬁlbmamnmtha

pro uct The t ot roduct i ncl udes
conjegting eystem i) combipatinn with o blandingzone. mdleldp fepd eurters separation

Thjﬁ%ﬁaot alojﬁgﬂq%e%gﬁagwcgn%én%mw ﬁ?ﬁggpedto

fofth alsBfarhie@cBRIRi feed A He separaled Shudeifedd diers %mﬁntge@ﬁteﬁiawo

be used as a h_é;]lrogen source for contacti nggsyst

thiopgh copduibbdft. Bheprsvde pradust exitecoiarting sydern yldP ggd antess blending

S 39800 8 RPN LBt Bl s

mﬁ’&ﬂ'ﬁdd&&%n&gﬂﬁ 43 are%nibgnﬁrmd’u thercmgieq:rg«}iﬁw & foemta blgmﬂeld
gener a ogen may e ar at e an or treate
pragheets ﬁglepﬁmrefw&x’c%bleaﬁpge% H0svia cepduitidgdy i o

Condiyd, fjgg aﬁ% loF Blulltipl€ ?%?g% SternCIRBt %’t&ﬁgg system 100

system e a part 0 I'ng system 1007 suc
(shdvert irt FIEs. lgmagrlntpeslmby@tt fere cohtavknglsystent 148, f Incam alternate

TR T R T L T,
I(E)Ciﬂ&lﬁgés' AAAnSnsahie Rhi O&alyst, Cdnectihy systnt qu ‘Maxrinélﬁ&e one or more

crude feed entering contactlng system 1 second

catalystis Theechtalyst én eontapting systery 149 maefrhelma&dditmnomgrgamc salt

L act f h d
cofalh th PRNOT DaBl muFiSt T iR SHP el TBE oot
TIRGudd faed enter| dbhtacRh® 84605 160 FiRRehdit 104 dhdik ecktadted Fith a
in some enbodi nents, the total product. 10 The

hygdraggnsoures in &e@mpmqfrt@e inpraagie saltgatalyst @mra@me thetetal product.

TR bR BOBAE ARG A Y e ShbRlintdlfy HAf e product. The

totaDpRFuctansy Ofit é’ﬂn%ﬁh@ gy st 260 vRaScont@iem0s. "THd kyRrodenbaenerated
be | ocated at or prOXI mite to a groductlon Ssite

nay
frarp gontgetod themorpasiscdali setalystwith theecrn d pyayy be used as a hydrogen

B350 MR RS TR A P08 el 53 ens

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




10

15

20

25

30

15 transportation and/or for use in a refinery
process. In sone enbodi nents; the crude product and/ or

wo Jees/diended product are; - r. transported tPGI/US2004/042648
refinery and/or a treatmsnwfam lity. The crude

b R oy R e

tre% 8' and A& vl to cbﬂtﬁéﬁxfgaﬁ%&m D48 viheondwit 550. In certain
rocessi ng may include distilling and/or,. 20

enfoodinnants) abitpctitigstyisteln H§ maebes pae oppemarting sygpwy 100 such that the

ge%rg{éaﬁg "ggﬁi' %évgh%egchbﬁé&ﬁecoﬁ@@hﬁ% ﬂgwci;r?u (Pgb;% A Cﬁcﬁﬁﬁ system 148,
Tn 20180 €@ 8o MRS h v ﬁdifjbhéﬁm pedticed &ronr combacting sgdtérh 180 és directly

fractions may rotreat ed The tofal product
mixed withidhbe ctude FHng Sy 0.05 grans, at

nost, 0. 03 ki

e e e B 0 3 i
sybtenall48PESHALE bf tife @uaasfeahmmlat leastragorién oﬂihe g(emmtpd hgdrogen and

coke is not detectable) spne enbodi

the eatelustyprodiges 2 prduct; i psodiit o By S iRments, (€ fogal produt.
st 0.005 grans,
T}grpgg‘%l%&%g?s %?%Eﬂg§§ %8 ggﬂgﬁgglrﬂ a‘?gm of crude
pr odu@ertaihemtediradms, ampndmnhmmludes@omm sHisteanse omfaading
a coke content in e from

20065 SERPEPIEONES g obey s pown in F105 s may b located at
m %b q:fr?ﬁﬂcuﬁﬂ sRé t]ﬁ’f ﬂu%%éﬁiran odicgudedeed. After

certal n ehbodi ment s, the crude_ produyc
prbeessing thvbRgicte cetalytictsysteisthecrudsdeed maype sensidssed gatgple for

at nost 509 3Q% _or nost 10% of the MCR

“%W@WH&P‘{?PH%NFFHH%% ﬁésgorre embodi nents, the
; CI.UOG sBRR@rtoditasnts tReahil@plodact oo mtmmdedlpnodmm
“enbodi nents, the crude product _has

transpettesttp azefineryend/ons tgataest fagiditpobhs b Gde product Ot endlt e blended:

R g e e T qﬁgﬁ*% i

heéatité! Gl flﬁ%tﬁl ascHenicalf) Bbanssrsmgon@ mdlude dxsglhng and/or
0. 000001- grans, or

Sreieniby ditlia th GG PLoHS U808 OISAUBLPTIENTLLE PRNBLY RS more
dlgt&agéjﬁ%c ) %?&?@&ﬂb igﬁL@SIﬁP Eﬁldg%duzh €hdWlBnded product, and/or

ensa € gas typlca I ncl udes, but is not limted
the @ne ofmbedidiiitate ﬂachcamm:a)nba hydrgtchatcgen sul fi de,

hyd id t h
Y o D tal Grochiehimanmen it shmg SupeBiienfs, 4 Hhodd BHs AHAhS Wihost 0.03
&fjmmds{‘o ¢, ﬁh@aﬁd&@ derBataof thMDpredan. Gascrtabeenbodiments,

carbo nonoxi de, or conbi nati ons thereof can
ﬂiaeoiﬁbpm&ubtlmsnﬁ)stautlﬁw fresafzoke (thatds.coke ifnptdegpigble). In some

e S5B3RS B 58, .03 grams o
mfo d.6 glgins%ﬁﬁ&n 01008 RrAE of at Iﬁaitbmlegrﬂm.E decike por @ﬁém éf crude

ar tio of the generated carbon nonoxide to th
p@dne!r b eettain etmboditients, the crude predust baﬂo%nm%ent ina r&{lge from

lea@@mg%bgbﬁ@%grgr?rﬁfl ﬁ&lﬁl{%ﬂ gr'én(eraq dﬂcargg}”amspergram

of'&ﬂﬁé(b%ﬁuctteri*s%t&ﬁé&ﬁlﬁéed car bon dl oxide is in a
rangefrom03 0O, 0.4-0.9, or 0.5-0.8. The ability
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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15 to generate carbon nonoxi de preferentially to

carbon dioxide in situ may be beneficial to other
weemseerses | ocated in a proxi mate area or upst PEEESZN4/042648

the process: For exanple; the a generated carbon

<Rl . D i AT

JApiliEot hay REAS) PraAkas DBl , 0000000140008 granissor 0.06001-0.01
tot aI roduct as roduced erein may include a m xture

grags of Iﬁall detpyoduck boi | i ng range distribution

bet C.,and
hydv\%sgmgﬁgboém%m%ﬁ@%%}%% e BElias, The non-
cohdérsablle gié‘ @pldﬂlbﬂinm@derswutumdtudmtefdrtomaab@odmmdg; Anmonia,

hieBea sl Foeng FaROMOSGUH IS hEREs otbPF £ dsgearbons that are ot

Og'ﬁ%gﬂg Egg?’aén@mb&a(?%gﬁé Ooz)nlog(r)grlrs 8f 8b8[ gg?ene per

gr anhofert?ifl e&ﬂ)oﬁnﬂme,&gﬂmggn ghsl,; carbor divxidey carbon syonoxide, or
i SO- pararrtins ar 0 ce relativ par. S, at
coanbfmt@ﬁﬁ theggQt g be Krmiegdn sifu By copta %&W@nﬁ&g& arbons

ngﬁéa]] dePthefthod¥abnic Sonblitidd3 a molar rati
ﬂleallﬁ% n%gﬁﬁ) (ygtt g T1ns a(r)e pro%luce a molariatio
oﬁcmi-hnnl menaxiderto marb@hfdlmdeais OaO’sze& givlar ratie pHthegenerated garbon
fromO. O 001 1.5, 0,00

J- 0.
mﬁléq:gflq fofe genprated parhon &og@epigrsg{apl q@omgé:p 4 Bfieast 0.3, at least
ki 073 Iﬁg&xﬂé‘enﬁmmﬁﬁfﬁ QfkinBRP Htio dfftke ﬁ@ie?dte@éaiﬁmﬁmnomde

nd/or crude product may i ncl ude ol efins

toythc gétierated ¢anborudipwidieds incamange Somi{hi-14); 8. 40, @fé}aéﬁaﬂ | The ability

found, i n,crudes 0 e
oSG BPOn RO RN e SOy Bl By poElaf b eneficil o
othér groestedNodaied in adfuineitd@eslof umsteia oftief prosesk. Enﬂexample the . v
oI efins with internal double bonds In certain

anetatesd qrebpnsmoRgrdemay be “%QS‘rﬂSé'ﬁF sng pgent i ratine dydroparbon i

ob@#{ﬁ%ﬁﬁﬁ%%%‘f’% O ERR xR OIS, or of 2,

10, BGsomkQfhbodimerits, thatttal @ﬁﬁiuct a5 produeced fioredh rmmumludermmixture
crronats i aole e SrblaeitbemBeP O L o aRR0F. Te
W 13161999h%(ﬁ5ﬁ%9§65 tﬁ%av@EarB&? hurdB6ks iRk ratfgeTRh 1 to 4. The

certal ments, the hydrocarbons with a
mibctintei may include froirs®.00 108 grams, (K3 graros, 900.005 1k legrams, of C4

S o8 e g ity o1

AIIROWE1 BRsNBr 6.00510101arh @ BHButadlesd perigedh 0N Cyn a
range betvveenE%O s"Zfoo C In ;%ma enbodi manlgs at | east

hﬁirombcgwahwm etnbedimentspiye-pgradies are pragucedeelativg 1o 3-paraffins at

ggf 8@8@33 ﬁtolI Ialtt g'rs ﬁP ﬁé & %5% me&t{ﬂfgﬁ RLx éggfﬁ‘f)%f d@%r at most

0Rr ‘hﬁjb@ﬁauh@ﬁbédlﬁﬁh@ ﬁ@«%ﬁr@ﬁ& ﬁé pf&‘duc@reﬂ)ﬁibeﬂo ﬂ-}:@i‘aﬂ’iﬁs ator weight
0.01-0.1 grans pha ol ef B&};UramOf

ragip dula gange Frona ﬁf)@@hl éna&am&s gr 0 hy'diedeg] éeﬁ@ay include

wi th boilin di stribution between 20-400 C
-lsﬂzl’\?‘éaf@ aé’ld{)cf]i' g%qrgﬁi%gs content in a range from

0. 00RylsotheQintidarEnts,3h fbtal Grélfucpdralior, crade frotict Mdy4dnclude olefins
granms per gram of hydrocarbons with_a boiling yange
angl/ e paraffing irraties ovcasmounts thetprernot generally found in cfudes 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

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

wombgdieriat i o of al pha ol efins-to i nternal doutBUSI004042648

olefins of at least - 0.7,4ant |east 0.8, at Ieast 0: 9,

| 1.0 1.5,
5 e S i
olE’?r? ﬁéﬂt&dtoF %Qétef:tﬂaﬁ‘ﬂ?e Slefi® baktbnt oFithdPerudd feed by a

I ns to | nt er na

doubl e bond olefins in a
factang’éatﬁnmmoofatmososmat n@st93®,, ooat mo 25020 A wei ght

ratl of .al a,ol efi i nt opubl.e bond 0| flns

of o RO e b ol tiaf bl SRS dRefhusoh
befR&dn 23}-590 A BavatHnl dlémst&n&hpmﬁngaﬁbﬂm ©OG0R.40, 2 IFRiHY, 0.0001-

of alpha olefins to olefins with internal doubl e bonds

0.0 grammsc o1 §.0 k0H4tgrams pengam ofhydrocerbens havinga peibiag sangeo
. nercial products. enbodi nents, contact of a
d'%,ﬂ%oq@ﬁ%?%eﬁew%gzﬁagource in the 25 presence
of  am sbitelefiibotiingn, bt LAitd.00H! grimy, 42 161003 yefRcar 4 tast 0.01
wWth a boiling range distribution between 20-204 C

grama of alpha olgfns peream of srudgproduct may he arodyced. | Inceraine

erfiloRiffls, the e BRUBLRRAP 0.0l 1B sHrbunls 301D 2 drbel€ Wy 0.01-0.1

grivink bf ﬂpﬁal dl;efﬂbdls pcrtpﬂﬂsafbmda?r:tr)ﬁ%m b dbrtamtenmsiimantﬁ; ther

at nost n.certai enbodi nent s r
hydrocarhosa with adiiling Tapgs OB EBIEen BRrAIG L halF A ajpha olefins
cog{eglgﬁraﬁ e ﬁ’b%{t) @03 6’@8‘@%&#8@@? -0.65 %lﬁl:r@ 5@@?0%&%3 per
gramiud diydmnmoniwﬂh a daar]hxgrrangtahsmbu'ambbnthmﬂgz 0-40QeC.

TR TN T RS R —
2002(945‘50 Eév”é@wel%}t ﬁﬁﬁﬁf‘ aIQh@Qleﬁh@fﬂsmtéEﬁal Abuble %ﬁd B1efids of at least -

grans per gra ydrocar bons having a boiling range

0.4 @iqasﬁihs,lagisastrﬂ 9, at Inaglel .Batigashl . doorsd teast 1.5hEn some embodiments, « -

5%‘2& b /Vﬁlil? h%ﬁ}ng()f Sgﬁsgaglg\%o&na%e?w%e&%-#%rﬁ OPave a weight ratio

ﬂmﬂﬁwrsﬁ:@wmterﬁMblerb@dro@éfﬁﬂxﬁa@mge R 07- 1, OI$5F0.9-3, or 1-2.
rams In soma enbodi nents,

A itaht ool B oeiIado ateroaks {5 of therades and

cohn'glgfir[?@f @Tofﬂgé@ ﬁ%@?&}@o& rg?sﬁ ER t'ﬂ% a@ghtgtto Bi%ﬁhcelm{’mg%%sed amount
ofaiphanoldfinstie plefiag (vithintenial dmible borsisehayhfucilitathe@oayertibe of the

n-paraffins content of 5 the crude product maybe
cr'é%"tli’r & tp eggnmerciah PEpdugtsge from 0. 001-0. 9 gr ams,

pr o ﬁidgo&e Ahid08menty, ng&g&ct%‘fg cgﬁcﬁrﬁecp%ftg thg En %ﬁg‘iﬁin the

I'n some e Iments, the cru uct has a
présahed offdin/ivdiiganic aalt eattlystfmay pmisd;e hﬁﬁ@@aﬂwns m:‘éta Biitihg minge

3By P50 5 eP e T e Bt G v s

trdaf aoﬁmy d6nd! w%fght faﬁbtb@%ea:nﬁéﬁxﬁr@m RinsdonBR bbRds to linear

product, at nost 1 grams, at nmost | x 10-5 grans,
olefinsawitineis toublx bdxmsds gtrmnsi Ock, at moswl/ @ar at mostel.4.almeertain

en BBt e e Bl i o Boplh By g nbaetns

wﬂrpclédsmﬁéfﬁoﬁd%@n%aﬂag e fhP0B0 1 $4X01:>@ 110,9:dME0H0 2 X
1 grans, orlxl% rarrstolxlngrarrB I n

s 0 rrdnsmtbmnl iemdondignentsh hydmmrbomlwmga brdingirangedistritaition in a
rangesbehggeé) 20%04rg%,slt1ave a 3—pmaﬁ'ms 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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15 or at nost 10% of the TAN of the crude feed. The
crude product may, in certain, enbodinents, have a

wOosof1cat nost 1, at nost 0.5, at nost 0.1, oPCEUSIH04042648

0.05. In some . enbodi nen#d, TAN of the crude product

in a ran OOlt 0.5 0.Q1, ,
hgRosartiopscpel erith OE eSSy e Srengh &0xHD 081 8:3 s, 0108
grihs [ A0, 2.0 WlGab, Oﬁﬂfoind ﬁn@ddlﬁn%tsuéﬂﬂf?&@cﬁb@iﬂave atwe1ght ratio of
east 50% hl&z or at | east 90% hi gher than the API

thy isevparaffios ta nepaffing efat most .5 atmestr .4 @b Qs Ha most 0.8, or
AP f th
o §E0 5 80 S A S EERE Db oot

th@ ERAY ‘f)iodi@’éma bekaimdred Ry inaharangoRsad00dF0.Aigramss 0.01-0.8 grams,
70% at nost EO% or at npst 30% of the total

orflel-8iSgramapegamat] nreduckr ude feed. In 25 certain

con?@ e?%l%odpug g’ “%%;?agﬂf&af]easg W or at Eéggbpéﬁn%t

9086 %t adost 5\(&%; attmadst hoYe siaads r‘j%,m at moit 386 of AdNiBI/Hel eontent of the
feed. The crude roduct ave sul fyr content

¢
crgde fesd Imepptaingm aPm nclydos, B sram pide
prﬁﬁ’lﬂ‘.(ctj,e %?doggoibh@l EfalifiCa tfti':f@s.‘ii 1 fx . Wr ot Ribsek 1@166 g}ﬁﬁs of

uct per’ gram o e product

NifdSte. Un @ertgin anbpdintentsy the Pudq@oduca has, pat gnamsctfy e@udmomt, a
tofh NAGF G paitentdna g fhus 1 5110 BB IR e Srions 3ot fughhms to 2

)} aér, f roduct, a sul fur
x P& gfe&r:]ﬁ Blafx 19 %ﬂéﬁﬁg‘l@f 1¢ Y

con from 0. 0001-0. 02 grans or
0. 00H- s@umcngm:mcnts;\@ezm& mﬂwmm‘mﬂ%égﬁwm 28%g at mast 50%,

on g1ovt 156 ¢ e AR of e ySio L Bl bfoaet By, ff fftain.

erbbdiRhets e alTANS o Rt RORA Tt RGk 9.5, bhRostiuT@r Bf @dsta.05.: In'some .

has, per gram of crude product a nitrogen content in
embadimeets FAM of troaudaprodest gaayrhe in grangerfoom §.49d 4o 0.5, 0.01 t0 0.2,
In sonme enbodi nent.s, the crude product has, :
pér gram of crude product, from' 0.05-0.2 grans, or
. 09mQGetthinghtbodimnéntd) Yol ABEgeavith of #He Cruafe pirdduct isuad deast 1 0%

maée?ﬂéiéasir? ¢ Wgeon b et POSS ihesS g AT SR e e fed.

oA B 058 LA TI01 0 1

2bf the crude product is 100-120% of the H C of the

g : ﬂglgl S;gégprq]p@ql { glgtegg& pdut ﬁ%%ﬁggtglng?%ggg/ms fcortlter?t of at most

7@/9%%&% 50, & at BV FBHBF ke thREhGERARES dofitelit mmabmdzlf@ed In
crude product i1ncludes conponents with a range of

ceptain enmlg)cﬁmemtsshe tmde pmductdms @dfmn@ﬁt@oatvm conigicof at least 10%, at

e 3 oIt O of s o By AR o Bk sl i,

di st Tlh@é%hﬂ@ﬁroﬁﬁct@ﬁay%% a30fCeontenfbf sa0dst 20%, & Iﬂbstﬂﬁ%, or at
0.101 MPa; at |east 0.001 grams, or fromO. 001 to

most 608 of a swHer contemeithagrude feed.5he sl camiget of the Sruds product
pq(f'I !ggatg{l I0 8 § IS%B §%;|ISW§1%.? bg 919 mostqp& grg.ms, at%os? 0bB2 gM?‘ﬁs afthost 0.005

grams, at most 0.004 grams, at most 0.003 grams, or at most 0.001 grams, In certain

W

embodiments, the crude product has, per gram of crude product, a sulfur content in a range
from 0.0001-0.02 grams or 0.005-0.01 grams.
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or fromO0.001 to 0:5 granms of 'hydrocarbons with a

boi ling range distribution between 300 C and 400 C at
w@20080615Ra; and at | east 0.001 grans, or from BCTUS2004042648

0.5 grams of hydrocarbons4dith a boiling range

d| st ri but| on bet &\erggePw “%rﬁggbggﬁr&gﬁad%&é%gﬁ 03128003 ;
Shs %& H#Ig. %{BGSG{H Oérgmg ﬁ%ﬂ?ﬁé‘é}nb&ﬁ:ﬁbﬁt@tthé mmegr&&@anasppa- gram of

gréms rams, or 0.001- 8
cradergradutt, senitrogimemtent int Hrnge Fem (bﬁ%ﬂueﬂ f gEAms, @rﬁ) 001-0.003
0.001-0.2 grans or 0.01-0.05 grans of naphtha. In
g'¥8%e enbodi nents, the naphtha has at nost 0.15 grans,

at MRgbmie bgﬁﬁ‘ﬁ%ts, e (ﬁfﬁdd@'&ﬂuct @a@?eﬂ prBodrudd prioduct, from
per gramo aphtha. The crude pro uct has, in certain

0.050.2 rgvands, roe ﬂt09-0 15 grangs afydmogen.1 Ehey e thy qwedeiproduct may be at

B L

HRESE 1BE eﬂipe i)rda?en% iggél 20%, loe a4 III&“/otmfﬂhe?fC af tmsmdeabm In other
I ans at nos rans or at nos I

ergmdlmems dhp BT nﬁﬂlwrut%hmtﬁb}bﬁtm -17A%e ﬁf\%é érf% @bﬂ?@?lfeed A

crbci LA 6?—?& @End' & e%bgbég% &?dé ﬁfg Ig gfr%r%t%% ﬁio %ﬁgﬁkel&ﬂor

odd ionoPhy afbgﬁn&@tl@p@ﬁ&sﬁg:ﬂmﬁnalo 4 gr ans. tor o

mposi tions that contain benzene, ma si der e

haz aFhgowde prodpetieshedescamponents Wia 2 ﬁ%ﬁ%oq e Ip some

enél%odgﬁgvtgltﬂe gf‘dﬂl?@nﬁcﬁ@@st ﬁtrlEas‘mg)Oﬁgrarﬁﬁ%'ﬁbﬁl 0.001 to 0.5 grams
han I MEN

n certaln enbo ts,” napht ha na
ofihydtoeaibons wﬁthtal hmhngmangmdistnbﬂhonmf ataqnost 309 8 nrat rmgﬁ °Cat

0,18 MFacoriersn 0001 wrscahy 0L FOBTON Por) BRINRISHSRpoIS it

b(f-ﬂi!% gﬂg&&%ﬂwﬁoﬁ bBeER DD O did 5B °C BED.J0E MR bt R OO0 grams,

benzene, toluene, ortho-xylene,
omfedra X001 ¢ 8,5 grmaoiyycb'n@rb@swm bbeiling sange distribution between 300

B o

ok withd Bllihg r@gﬁaﬁﬁ'ﬂmnilm bemicbl HOQPGran‘EBS °C at 0.101 MPa.
benzene 2- et hyl 4-di met hyl benzene;

2- etlmgone, mhndne@wml%crs%ﬁeﬁect hes,pes gram @f ¢rydepiodyst, a naphtha

REBE A5 4 2 R TR 1 BEAESHR 00005 rams. 1 conin

erhbddimests) theyiude lptddnco(hdsérm omb@tz gratsr Odgd 0% geamsfof naphtha.
benzene toluene rtho-x t a- xyl en
ogdjpaents, th G %@ 2}.1 TSt mest 0.1 grams, or at most

0% %}W@I@%ﬁ%ﬂb G ke, T Rlde AL RS, Gt o
etbaimetits pfrad 000084, egrami,HeeDHed. bigramsy pr 6@0130 O$egrama of olefins
DGR ¥ TS BB 18 SOk SMEPEE i DA TEPETALES, pet Brgpm,of naphtha, a
b&&e&ef éb&i,gmgg&guag} ola%mﬁlel HMENRt 6005 BAins! 6PRoR01000 glams, Tn

or 0.01-0.1 grans. The crude
cem'ahﬂembodlmsnts;ihe nqvlnha s adrengeneonigutthat is neptdgtegipblenar ina

e Smb R o RS I S, e ALl 5 10°
R R e %?ﬂsﬂ%ﬁfa%bsgbzs:%:;zd s

to'lltaadleg:ﬂmsl e cprdeguoduchtet hqs@rre@naﬂy oW bpw@e gPmERidpay 1ot require
a? ar}/ll ene content from 0.001-0. 09.
spe01 handli

In certain embodiments, naphtha may include aromatic compounds. Aromatic

compounds may include morocyclic ring compounds and/or polycyclic ring compounds.
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granms, 0.005-0.08 grans, or 0.001-0.06 granms. An
increase in the aromatics content of naphtha tends to

wWo pwseesel t he octane nunber of the naphtha. CPOTES200d/942648
be val ued based on an esti @#&ti on of a gasoline 20

cionenyeli e compgiads s iggide, o B oE il 15 Hhapepgy totuene,
Mﬁéﬂé %eté Hﬂeﬂ@ﬁﬁfahﬂyl@x% eit9Dbédizertid) Q-éﬂijklﬂﬂaﬁ}eﬂ'@l béi%ne, 1-ethyl-

ypical I'y have calcul ated octane nunbers in
2metlsga bemzenarhhz,aetnm@sﬂ bessne;ok,3, éﬁ@@ﬁﬂﬂéb@@ﬁa% lr@ethyl-S-pmpYI

d f d
S BB O B SR B A DRl LD 4ty
b@dibx?é?' 18N8 Setrd-ARHA BElEzeRE; @ﬂmtpen@@hammsbmem B dibihiyl-2,4,5,6-

has an octane nunber of at |east 60, 25 at |east 70,
teammeﬂaabbengme di-isopropykorthoexylengiubsiitnted copgengts cefrb@nzene

N T e

axﬁfx%ﬂﬂﬁre Igaai ia r?hmhqr oft dghﬁillerambpfaﬂnﬂs aniod mgd as md1v1dual
ydrocar bons havi a boiling ran |str| utj.o
cqsapanests. Jba cmdﬁrmocg@ep@dem% esorﬁ?ﬁgg ahy has an enhanced
C@&Q%?pﬁ@#&k df{ficds0 the total aromatics cont ent in

t apht

a and 30 kerosene of the crude feed by
at | Bﬁ&haﬁ%mimduhem,tth& Oftde produetdsts, d Eram of amde pesluct, a

tolusp coRRBHESTR OLI0S-0uE s, 0105 eras; GIROTD'1 s )Tg crude
prbavt HAS tpLP %ﬁhﬁ&%ﬂ{lﬁé pltoﬁﬁ&, i hRtd - Bfidle FnfBRLAS0,001L qggrams

|n t he a kerosene of the crude fee
0 WW&@T 0. mowgmm/mm praduct has; peregram of crude product,

oS R S S AR5, AR TR0 s o 8. T

cid® PRidhctthas, (bt 2fn opeﬂaaér&u&, 8 paaty 1@% cBniRB{lfr6m10.001-0.09..

gr ans er(ﬂ%ram of total kerosene an napht ha. The \
d%OSfi-@ arams or 0¥ -Q0G gHag®s. cr ude product, a ‘

di sti,l I L

o antn e o b Brofhid oot iaphf fisis P liticiscthe ogtane |
ni B o ik lnaPhtha. Trodes. miﬁbéﬁﬂl&d@ﬁbﬂﬂmméﬁlmwomfgfg&solme

rati o of kerosene to diesel in the distillate,

p@tawgaé of thsifrades. {igsofing potentiz} mapingluds, busisngt dirsites to; g caloulated

%%ESH pro g&ﬂ?@ hﬁhﬁﬁ@w gf ‘8‘8 fﬂgjlrég nghﬁ? g%%agg rh%V%@e{I%ulated
oftark @mabess inth ABde 6f I5-60.ake octanetmiribed of gapolins tends to reduce the
e RiseREH Soradth s o Gt e Ehe Riane Tably ot Basblife, In osrtain
eiBOARRAR; the Britte ocﬁﬁbﬁféldaeaﬁa?htﬁahﬁamﬁg af 8B8ndASmbART at least 60,

gram of kerosen an aronmat i content of at | east
atﬂeést @ﬁ,amastaao bEatslbastf) 98. @ypicsl]y, the eotaneamptbepofithg ngpigha is in a

t he kerosene has, per gram of
@89&7%% gﬁ% content in a range from
O 1 ﬁl sontH @fifodiEntb TRETRAE pFbdthctad Ahights tdtal a@@hﬁt@dsfbontent in
enbodi nents, a freezing point of the rosene,

hisbbouborsthaging athilong range d;stnbutl@eb@iweerswtf’c e DL ol
win nt ent ,, ro 5 ker

it nd Rifosets: Cinve R MsdoteDerofmafed Cntip U e REA Arblihg and
kérBSie R tHoridecREd BY aPlehst 590t 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 erude feed.
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t he kerosene portion of the crude product. A crude
product with a kerosene portion having a high density

WQIHSHENTE r eezi ng poi nt may be refined to prodBEHUS2004/042648

-pcp*een gf thercaide profnet ispdtiigancregserthe denyy

avi ation turbine fuel with420 the desirable properties

.%h den%ﬁ’é&ur’u %{’%%g%?&ﬁaa& per gramfgﬁﬁgﬁl}gmmanc

cdﬁi}ﬁﬂlﬂ&é conferli£8 £inge Gont @0D0H1R0.3 grangd.0000-0.D ghifiis, Or 8.001-0.1
granms or from 0.01-0. In certain enbodi nents,
ﬁaﬁ?mmhtbﬁ

gramepmgmofm@kqsﬁene esel, an aromatics

o il Boghd1ah o sl e Aty e

fr6@a%.000eL0. @gﬁmspfroﬂu =06:1-0. S@amﬂﬁ'rcan 098540c3 grmonst enfromr).@1-0.2
range fromoO. 1 grans,

0.2-0.5 . ..
grgmsnin sqme @amch@ : a”?fﬁ&sbt:,raﬂpw kezosene B %ﬁaﬁl&l tﬁ“a@lsﬁlﬂ,«'g? isina

f content in a range from
mgg%%,%lo&gg&l?,rpé%ﬂy Orf‘g\%?lzo 8 granms, or from
0. 1- &s'&n@re@t&d:mdnﬁs tier ¢radenprxdbetdiaseper gram bEcruddproduct, at least
cont ent n t he CélFJOd@ pr odu

o s, b b8 7 a0 Bt BP0, s f kerosene
m%&gﬁ&%pbo%né}&é R éh@@?fb LEBAE Sont 0.00N63 fams 030.0090.3 grams of

gram o an aromatics content In a range from
kefoskene.. Bosognecamshodiments). tBe ferasane hes, ped gﬁnﬂoﬁcegoans, an| aromatics

. sorregﬁgtiodl nts, t hg@gtrd;? quggu%g h?gf‘a r eS|
erlRSdiméRY0the ker@&en@“hﬁﬁ Ppfin fieer6deHe) Ganfa@@ﬂaudsrtoﬁ&hi @ drange

enbodi ments, the crude product has, per gram of crude
frpmdblheﬁgrans,@smwdhﬂmmm at WD 2005/ 061671

T A 00 b i B 20

"+ belloWw 140 or, el oft SUUEI /&; ﬁﬂﬁaa% fthe c@terdttof anghatits 00 the kerosene

grans, I'n some enbodi ments, the crudeéﬁ(ﬁroduct has,

teslyee the frpezing point of
5 200l SO P gyl O By R A% BB portion having

. a Righdeénginmind low Iﬁneezmgl ;iemp nag lluetreﬁne,zl tb poddude aviatidreasbina fuel with

por t.i of the enbodi nents, a crude
thy desisble mropsriiceal gl #fvna%téa&l@l Y resries B¥%vs, but |ess

t hanm,QGefdindndtiRim&ud %@&ﬁd@p&%ct%@ 'B%r gfim of crude product, a diesel
0. 00001-0. 0001 grams of cataly pe gram of crude

camtendi irca rangé &ome).00 8.8 grams asﬁomtf) @hoétywns i Ini eegtairhembodiments,

o RS S R, SOSHEL BB AL Fh eas 05

grafs! (h fast 019 gfaﬁ{y bh orhé eftbb&ithendy) teWieselKdsSpererivatof diesel, an
separation abilities of the crude product. A crude

arpmeticotontentin 4 raoguftes Gi-1igrams, 0:3-9&rgrams, a510.3-AS grams.

|Cﬁtb ﬂ%sgmese nﬁ)ﬁg}%@l{ her groc gt,&ilgfa g%ﬁ-ﬁé;‘f&u%%mduct a VGO

cdifdnd iy $Fangé ﬁdni‘mooalt@ 99 s, GlonPo. ooudes dre@6, drifrdon6.1-0.3 grams.
presence of a source to produce, the tot

al
Inegainembodimenss, éhesVagl eongent i (hecrysie progictisdn |atr9n&9rfr0m 0.4-0.9

cat al 15 cat
e 03 s pf iRl e 5 Bl Rl R thg VGO has
pe gtdth ¥EVGO) ahREorBAIts a6iteMtdn 20acge/fi@n 0fly0l59 gesing 0(3-0.8 geams, or
crude feed containing 'sulfur is contacted wth the

0.8:&e828%s. precur sor .

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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The catal ysts used in contacting the crude feed with a
hydr ogen source to produce the total product may

woRe4/6d161n t he reduction of the nol ecul ar wei gRtT/0§20048@42648
crude feed. 20 Not to be bgund by theory, the catal yst
i n_conbi nation W|th t he hydraogen source maé reduc

mash 0 d @nms, aheioghd- 0 ZradismpidResi03 gramcat gnash Q. OF &gos, at fost 0.01

erdglh AL dst (e mR3E0 01 EEH i 358k Enbdiments, te orude

produet lat péryisim of Eadepheinchh mml oomitent ithatange frolud.800001-0.1
Lewi s b d/ d-L

grqn%“pfp@gﬁ‘i&o%”%&é e bS gercke PP AT D oG
enb Paﬁfen&a&é'dﬁe rédlﬁ:t%}ﬁ? ifi@hdd #3bast IBEtENRS the
cata yst |nc des a

contains a
cathlyah Sintsonre emtodiments, fai cmde produdt irehples r&megre@tbr than® grams, but

Fm B i 81 R R S et ol e

§> rdcit. tm%ﬂy&mamﬂtﬁﬁmmﬂ@%s efudk prRivghduring
In the catal yst atomc ratio of the
h'anspmtatmm and/otrestment is pmsmngfapumancjcatﬂw maihighibit corrosion,

2-20,, Q.5-10, 1-5...30 g
inhif Fickoh, Etiwdnstagriiveter SR B ef e Sugh pRARGE ' RBrude
prédiRiinat iiﬂﬂudes &dédsesl phitiofpof Medatatyst ma@'k&%ttﬁér processed to produce
Publ i shi ng Conpany;” Anst erdam - London - New YorKk;

bmpyﬁsuagmormsecomm@pr@cm n certain enbodi nents,

e TRt d 80| 6 Rk 857 Btheen
sokrea s pddfics e 65Tl Pbduenmag beTlizlé catalyitc auplurelind of alysts. The

2005/ 061671 PCT/ US20Q4/ 042648, 48 sul fi per
cata 4o APHCRIM TN S5 b A FRHERPTePHEOT N it BeTeyed 10 th catalyst

mﬁx%scon?a n%ﬁ@t[@v?lfmn Qgﬁ%d/g?a%ﬁfd@'fe%%‘ﬂ %&nulﬂﬁ% ©dntacted -

nor e lon ne es In a range f
mﬂ;tﬁe@aﬁﬁ@tp@cmm 0.5-0.9 grans, or 0.6-0.8 grans. The -

Tl 08 Y o B BT et o
thd #&d B?&i %ﬁﬁ@t {Ptht FethcBh 6F t'ﬁ@%olcc‘iﬂ%ftvpélélﬂ of the crude feed.
(Feb. 7sN 2 bravoite (Fe0. 7N o.2Co0. 1S2),

qu; k¢ hawid ey t@m the kitelySSo. combinatiga vitba hydmam gource may

FeG‘QI LS 8w %ﬁéﬁ‘u ?r?i“ ten{él%g %%)gggeeg) %ﬁ%ﬁﬁ:ﬁ% ci:(ﬁn? of basic
é\@é%ﬁﬁ@&ﬁ}mﬁﬂaﬂ,&ﬂyﬁaﬁc § SAfoesupaBasic compomiaey mlthecatalyst
(AgFe2S3) , chal copyr| te (CuFeS2), troilite (Fe9)

Expyplasef c#elssts thasyathave Lewishese and/prBropstedd.opgy Gasenyrpperties
0..h .3S2) or vaesite (NiS2). In sone
mci “3%5@% 9 &eed catal yst includes one or nore
trang B&Ih@ embBdigdentss thefchtast Ism ’DMStdamiiﬁslt OTheViM$8 czﬂtdﬁy&tiincludes a

met ald( al kal i ne-earth me tal Zj nc, con’pgﬁ11 ?.f .
compaund tiet ¢anfaing @ Bansignggetal r g BHirpases ph this pplication,

P

weighit of thearamsitioh Iﬂéial(@ttﬁihemdita]zwmtght of suﬂ’pr sthe bzsta]@'st An atomic

"~ transition netal from Col unns, 6- 10 of P
ratinf) the trapgition metal tosyplfingis typigally wia Iensea%rv %26-5Qs Qq’éﬁ B, pr5l-5.

aﬂllp?es ‘ot 51{15191[%&1 sulfifesimay b&fouhll ™ tholdne Sul¥ir CAEMS
ratio of ctoaitsinardange from0.0001 to 1, 0.1t
Ed@te® by &. NicldedspElSeder Publishing Company; Amsterdam — London — New York;
Copyright 1968; Chapter 19.

In certain embodiments, the TMS catalyst may include a total of at least 0.4 grams,

at least 0.5 grams, at least 0.8 grams, or at least 0.99 grams of one or more transition metal
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enbodi nents, the transition nmetal is iron. In sone
enbodi nents, the TMS catal yst may i nclude generally

wokrosmsiatkal i 20 and/ or al kal i ne-earth PCT/US2004/042648

metal s/transition netal suM8ides (for exanple,

o i B B o
iA S%? %ﬁ) r't)t%%@né Gl frofd tratﬁﬁib‘rﬁﬁetﬁpﬂﬁﬁ@éstlﬁ a range from 0.4-0.999

In some enbodi nents, the TM
grmnsa]@-ﬁ&grnmbme)s@t)z&gr@mste prepared in situ.

Bart d i t fe
s%tﬂ& WS %&I ?%tced eﬁlﬁ?ﬁ‘? l{ﬁglgln d olrt{ogl y n%télest%ﬁdésaﬁxamﬂes of
oA STt b QT 8 R e NSy,

met hods descri bed herein. I n sone enbodi nents, e TMVB

brevstitel (F et 7NiwalCoo.n3),urckinaviis{FeqsNigesiirg), abgentopentl ae ite

TR TR T AR (e

(Z‘ﬁé%g%&iﬁ?ﬂ ), BiddiHoekiee g:&p@gﬁs)mhaqummzm ﬁ@nbﬁallﬁS(AgFezss)

rarrB fo

chglcamitof CaReS Jpeoikite rs"’}g?yr?tfzéé%f Syt 5 o G 0 ©0.17),

d with the TMS catal yst
heg%‘%%ﬁagke@lil’%if)ory 0X e , porous carbon materials,
zeol IntsBfne effbodinténts, dke TS etdlyst inchaies®ne nbnnbrmmmon metal
t he TI\/BcataIys ubstantial ]y free, free,
sulfii dp cormBmak o ith akeD mRR) COcALBAYRE reopthabetfledt £ sofipounds of
nﬁ‘é %?Hxxtgfés%é reof, 'ﬂ:lekﬂ\ds '&Qtaﬁ@f fsh.nher eoéﬁﬁoduﬁbrﬁ& represented by the

oun ZI' NG, of m Xt ures may contain one
generalmlnmt:ala“nﬂnmla m[MnﬁQu, irswhich dereprogents olkgli agtdyalkaline-earth

PCT/ US2004/ 042648 49 al i
e 00 TR A ASPRGB I SE0m Fofohs G710 gf i Periodic Table
arkl' PShihOA A Bolic PifloldfRAB b is i AREick FOM 05ltab. sgzst flof1t02. An

or m xtures thereof, as determ ned usi E&b
atoiinfcfratic of o ko a 18 mwmgﬂoﬁhﬂmﬂ Q00 tal k@il jto By o Q §)t° 0.5. In some

ec%qﬁ%g%g’tth% Ika |n {Sltlponrret al (s) conponent, zinc .

on of the transition netal

sul fnn%necamwaﬁém@fthé TeISTdal g nedyyiatlufe generallyrkmoomealkali -
enbodi nents, be present as an ané)rphous co Si

1 alialing-carth metals/ransitign metak yulides(forezampicy i 18 4KsFeroS1a),
a3 gi@eé%geaggﬁ%h&{tx gkgbhdﬁfel fézécﬁlp ecmdzsbértbﬁnz VB

crystall'ine particles of

(I%hEegwﬁ, Sat; Eloyk tantiey eoywtgiter(NabesSs €Hz@), b f Insomeresmbodgents, the
A at nost 103, A, .at nost, 100 A, or at npst

40 A |
TiSrsatalysh ingludes bartonite preparedingity; Bartgpits prepgred 4y sifi mapbe
f
0 Y gl ROty
ThiStatalys) in ﬂiekmdthmd&sdaanﬁhed&leneai (s), zi nc con‘p_ou_nds of
U TncPmsenndimens e GRS RS RISl most 1
g %Fﬁt ol fa?ﬁlerrfe% port Rkal ?a@(ﬂm gramd of BITMS camBent

0 ums 2 car bona Col ums 1-2 et al
Typicdlly S1esIMS Cotalystbasfrom fido 36 gma@&oaabmo geamsc0. 0001 grams to

b AT A ——
mifetiSE 1Rt nhy IRTREA HithItRe TMS’%aleQ?st 3ude refradtof B3 8es(pdrous carbon

orma transition netal oxide/salt m xture. The
mitesinlsj zéotitesnartmixtwgs theresh| In somerambodimgntpdhe 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 zine, or mixtures thereof may contain one or more transition metal sulfides,

-u_)
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calcined at a tenperature ranging from 300-1000 C,

500-800 C, or 600-700 Cto forma transition netal
w(pijog/eﬁm al salt m xture. The transition netaPCT/US2004/042648

oxide/nmetal salt mxture 2@9may be reacted with

hydrogen to forma reduced internediate solid, The

bigneialkic glksalometalyesnsidion megy) splfides higherualenge transition metalsulfides,
tegs Ui %&El‘ &spBPx}ég %ggghgggsgbe@;q A n@ﬁgﬂ%@&ﬂ&%@u&? A

rans ure

pdmhichi ofthe alkay thetalisidothpouet, alltﬂnﬁ&akthuﬂaal(sr) caﬁpéﬂbdn,mnncs
to the transition netal omde/rrgL aIt m xture

compangricand/or ageraeiyol the Bapsitioig e Pwoneﬁt:ﬁ}a%; MS catalyst

gl SIS oA B el o A g 4 e
mgﬁlfﬁaaacﬁﬁﬁclﬁlqmd a total pressure of 10-15 MPa,

11-14 MP 12-13 MP | t h d t ood

redu]@tslom% eny We%ém?%hnm?ﬁ ?Uge Tﬁger alymalad mixtures of
cryBgliie of BeCAVIS catafot LU0 80 oPE‘tqﬁGs& 0% RVt most 10°

uci ng gas used to prepare the internmediate
Asailmmist il@O Af, veat mostdgekl Inalommabpractice; the pactisiodize of thestystalline

pfiles Seahe RS S Rl densuy B e 0ot ment s, be

pas ekt TIISUdeHys? i inBhsdes alkay %éﬁl(sb dlkdlin8Rbkrth Qie‘iﬁ(s) TR,

reduced internedi ate solid be increnmental ly dded
compoanéoof Zine or euams(;heremnascge prepared by emmmmﬁiclent amount of

Ae3fonizah wel s 8sirRR Gonlun{ B SRR S i B stred amount of
Célaghnp 1 Whnetal Erbodat€(@ CoRdiensdi-2 ueil ofalate($)CCoHldEMS 12 metal

sui t abl e di I uent that provides a means to dissipate
acetate(slezine parbanate. zineapetatm zinppxalgts, opmixtyyes thenenf e fasmia wet

P TG B2 0 be AP chTErHER 13 Y6080 “CoP 10250 C10

fokre agtandifion @etal loxidey'saR Ghixfure. OThetradsitisitm&Boxide/salt mixture may be

beian Sopersie mhsnsdtam 30100 G90IE . of AL 'CTo forma
BRI S ot Bl TERRAGh el hERSetal st miviure

ur conpounds I nclude, but are not
mipy bie regetnd uthfliydeogsndm frora tedicedsintermediate solid.oThesaddition of

bR b PeELoBg o o) g T sbibaL by STEkUR AR gociR atiotnt of
hyﬂﬁig%ﬁ & the GAnbiBA metdl oxiRIAttaldaltZinbamieD Hydfo f %ﬂ Y ebidéd over

metal salt or zinc salt. After addition o he reduced
10-50 houre ar 20-40 bowrsdo the transition mesal oxisledneiak salt mintegrto produce a

refficih By bt el s (ST iog 5" TBRh s tion
m&f bSpfoified et ﬁfﬁﬁpr@atﬂi@ldmalﬂmedcgﬂso-ﬂbe °€] &¥al00-300 °C, and a total
tenperature for_ at |east hour, at |east 2 hours, or

pragsuecfd0-16MRaul Is14 Nﬂiﬁpptzlﬁ 13 MBan dt showid bwréﬁ gt reduction
tuhé? rg%'uﬂﬁ %%t&%aségctﬂﬁ%??%g%@gg@ tp%%ss&r ll'écﬁmm% ggag’ -dhd/or flow

rateed @édu@mgtgeﬁnﬁcab \pirépard the itednueslivité salideis yéien chatioed eelative to the
may be cogled to a tengerature in a rach‘g fromO0-100
ab@lu@on@e OEtheéples@d grangitipp metal exidey Jher @ﬁ/@ie}msdlam@hd may,

m%@h% gl).fl% F’ﬂe ggbd( M&Lgh T m§§ﬁ %1&% melm_ ¥(§‘%

ed | an ox ree a Fom

di I Uktietredifticd gnteingudlibas sbltchﬁhﬁbqime&nmmthlly addedioch hmtt(ﬁarakampie
on of_ al ow boiling sol vent (for

e
10,9e éﬂgent/%kﬁiear?é sulfiir, anckar-0ne or frore PRRRRANAE RE 33&'5 Mixtire at 2
rafsé?% %‘Jgﬁbg thel VISR oTRLA! M brofkLHE LA THE ditdHt By include any

suitable diluent that provides a means to dissipate the heat of sulfurization. The diluent
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techni ques. In sone enbodi nents, the catalyst is an
inorganic salt catalyst. The anion of the 20

w0 psgesic salt catal yst may include an i nor gaRCT/US2004/042648
conpound an orgam c conmpouwmd, or m xtures thereof.

oL o M S PSR i 50°
lem Qf)@ 6@ Sor a@ié’é@t' JOOPeY., atypidhl§aRe didldhithas ambditihg Sauigh dibsbution

[i ‘metal acetates, alkali netal oxal ates, alkali

beimcenl 1005096°Ce 4 50-4P% laiﬁ,. c:rr%)ﬂaa 005+ dn seree emppimentse theaiikugnt is
VPl SYERRE 1 ae TRy uPRIBE0AS pREHE po ARG I 5 dhopen sufide

ar@fBr d§isls, Ak@hoif of AR aan/foabmﬁul coirpetndsrhkptange frear 1100
nmet al acetates, alkaline- earth netal oxal ates,

melela 2 §0emelsdi, A- iﬁemale%,dﬂr%l mele% bregd; gncthe moles gfGolpmns 1-2

B 308 ot 5 81 5P WOPTARR ol e

inRkmedibREbliRRMHe @ﬂ&hﬂd@ﬂrﬁﬂ@cﬂfﬁsﬂinuﬂaﬂswmﬁbﬂﬁme may be
NaOH KOH CSOH; 30 K2COB/ Rh2COB/ Cs2CO3;

mmg@taﬂmhm 2 fipalempetpfacs iz °C, 250-450 °C, or 300-400 °C and

m%flx s W%‘%% @%i% %?%a%ﬁ’ Br at least 10 hours.

Typiéaly, g Edl tefupefatiie $ Bai¥s, 10 hours, 5 hours, or 1.5 hows.

m&%éyﬂ%ﬁ K@ﬁg}qﬁscglgemm%n di?ae%ggéttalyst mixture

ol B AR S0 0
fmmfmbmmmfmmmm B Suiized ol srmaye

SR BRI SE AR Lr T 450 Q! g S tphniques nd

wikh8fvith st leaSSporBon) B a WwABSiling Soloént TR lexSnplk, &Iﬁdﬂé Héptane or
[1thium calculated as the werght of lithium 5

hegﬂm}lt@prqdnm aTiNS sainlyst athel TAP catplist mrbgmwv@le@émsmg standard
te cl,gé e¥st has, in sone enbodi ments, fromO grans, but
han OJOl grans, 0.0000001-0.001 grans, or

0. 00QGbrme- M dingends) the @ftalystihadimorguaicualtabialystsThdwmnion of the
_V\Elght of lithium per gram of inorganjc salt

ingrgapicysalt catplystypay ichide 4B draraenic sompernd, gp grganic compeund, or
mB&‘ﬁI? %I'eo&‘nﬂ)%iﬂﬁ?g aﬁrcaﬁ‘ﬂ{]s?m%idﬁ@& h]kal‘i’?ﬁe% ca¥o §t34 Rfidali metal
| netal W th an atom c n

nclu e an a er o
hydesifies] dikalimetdl hym]mdes,‘tﬂkaiah:etal afivides, edkadaﬂnletahmlﬁdes, alkali metal

havi | l | kal
acei@ien, SRl Rt SHAMED oy &8 el ahe Borivai. lighine-certh
m@tﬁ’f’@a‘i‘%&?%{gssalkmﬂ éaﬁ:g Iﬁéﬂgﬁ/df(f:ﬁ’d@soalﬁalh&-@agbh nQetgl HyQrid®s, alkaline-

inorgani c salt catalyst has two
eanth meialsnmtiésa thahmst edrth mpal swiidespallaline-¢reth mefakpogiates, alkaline-

sifnetE Al dRfer e el Brdted SRR 5 BRLTE s, or

m%h@gmefbog range fromO0.1-6; the ratio of sodiumto
rubi dium 15 being in a range fromO0. 1-6; and the ratio
of plabrgagicusalt catalystsiiailude, bat arg nphlimitediog uixtiueanhofn. 1=6.

N B R RS A Oy
Kﬁ@ﬂl{%ﬁ@?@ﬁ@ﬁ N&O/KOK3 00! NEHCOPKRIECOg/RbICO;;F ange
L1HCO3/KHCOg/Rb2C03, KOH/RbOH/CsOH mixed with a2 mixture of
K,C03/Rb;C05/Cs;CO5; KoCO3/CaCO0s; KoCO:MgCO0s; Cs,CO3/CaCO3; Cs2C0O5/Cal;
NapCO3/Ca(OH),; KH/CsCO3; KOCHO/Ca0; CsOCHO/CaCOs; CsOCHO/Ca(OCHO);;
NaNH,/K>CO3/Rb;0; K,C03/CaCO3/RbyCOs; K,CO3/CaC04:/Cs,COs;
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In sonme enbodi nents, an inorganic salt catalyst also
includes nmetals fronf Colums 8-10 of the Periodic

wornos/es1iétionpounds of netals from Col uims 8- 10 RET/USRO0LBH2648
Per| odic Table, netals frostColum 6 of the Periodic

s C Rt 05 K R B oot EDa s nifh  mixtue of

K@@%% clude, but are not limted to, |ron
Tutheni %éﬁgo&wai t, or nickel. Metals from Col um
i nclndeme embodiments; the inprganiscalt @atabist enmitaing at most 0. 00001 grams,

at Ty O ety br ot DI srivts BNGAG FabolFie] & OBjent oflthiurm,
peP grnPefinBf AR st cﬁ%[ﬁv m&h@fgaﬁi%rsaﬂ kaflyseinsOin some embodlments,

i norganic salt cataly In certain enbodi nents,

frann Orggams, dus keiss th@aﬁam}g@mal 05Q000881 -0 gramsy jor 8)&03%150 0001 grams

£ I 13 of th

o, SRR of i, P R e o B bt
|'i M thQerthid entbodReris, af inb¥gicsaliNastalyétFhdhideg ofX afimofsalkali
of metal oxides include i thi um oxi de_ (Li ZOE 11. An atomic

mylak salis thakinsludg @n(aii@b)metalawﬁh am@mm

ra% g@ﬁnﬁg;él?@ei&x he r%%@}g&ﬁim - rsfélle or S Uté%%l%.r'-}{aiﬁtrﬁ% Xﬁ{av:mg an

atémfc&mnﬂfer pfeates ttadi 1d s in Jobde rmxmﬁxhents BSiia raﬁgélﬂram @b do 10,02 to
Bronst ed- Lowy aci ds (f r exanpl e, 1§
6, Pd) ‘o Agviancthy inommrc it et Y DR R9TS \magtals. For éxample,

th?ﬁ%?%igﬁcl sgﬂgbfg‘%‘b%% 39 nclide éaﬁébf‘s‘&h ;g)t%yuhg%ﬁd ruT:J?& m with the

may- contai'n, per gra rgani c
rati@ofdodinm tcy!ibtﬁﬁﬁﬁﬁ B&m@ il a P(ERE 20 04 /6)4l6raH0 06 Qodiumrto @ubxdlum

L L -

0. f—B aly Eﬂ&tﬂér@xﬁﬁgﬁﬁ t]:ﬁtm&ﬁg Gat éﬁtﬂ?sﬂﬁclﬁ&es' £t edlt dnd &

or at nost Lewi s aci ds; d) Bronsted-Lowy
potassivisy saltrwidh) thmammme@mmﬂoénmtmaasm‘g@ngm smnge from 0.1 to 4.

For T8 %5ihs AnbeCEa i B EediL B SLRLAER i e g

cdm@n§ sileldme PaxibdRETsbMe] RbAPuntl T dnet ik BOEPCE uftink 871 of the
techni ques (for exanple, mlling and/or pulverizing).

PenﬁdJ@t%?:e, @&pmlmuﬁfértgaﬁw@@ma qompeyndsyaf metals from
Co(itnﬁ:? gy eofr’%}hoﬁllug ﬂléb\g nﬁ(ﬂl{i'e greot. an : %gf?cgm Qfohﬁnns 8-10 include,

bu€ a0s liinied s Q&oneﬂithemmm Wobalt, Draickel. VidBtals fmy men 6 include,
reanegH¥3|ng t andar d eparatlon technlques to
bupats ek Bmited 19, $BFQRIHMe modybdenn. of tangRisn. n ﬁor% gbodiments, the

| | 1 gram
m&gggpyst na?fsnﬂa{u?%(r:dofg?r @%ﬁrrﬁ%gg% pport t Fl%krenPtg
of Sngyganri¢ exdt catedyggani ¢ salt catal yst. Exanpl es of

sup orts Jnclude, but are nat |.im i I,CO

oxi dB certaip embrimentss thepergar salf °%¥9<1W6‘é'35°t1P? i gt Gxides from
c&eﬁhg -Zl%ﬂféﬁ’t%lhﬁhﬁ €3 oP{Hé'PeH@dlc%bearN/IQtaJs'ﬂ‘o%‘ CNinSiP13 include,

nic oXl zinc 15 oxi de, cadm um oxi de, anti nony
bubaredet lionitdd m ooromey al uveinemt Ndmhmung ea:amplhs € meta] ozmles include

iR (78 bR g0 BlTRbbedh . B RARRT S
(Aﬁmport Al ternatively, inorganic salts may be nelted

or 'softened with
The inorganic salt catalyst is, in certain embodiments, free of or substantially free

of Lewis acids (for example, BCl;, AlCls, and SOj), Brensted-Lowry acids (for example,
H,0%, H,804, HC), and HNO3), glass-forming compositions (for example, borates and

silicates), and halides. The inorganic salt may contain, per gram of inorganic salt catalyst:
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heat and forced in and/or onto a netal support or

nmet al oxi de support to forma supported inorganic
woeabsoeaatal yst. 20 A structure of the inor gani RCEBES2004/042648
- catal yst typically becomesshonhonbgenous, perneable,

it rent B O | sty OOBROT-Fl00 g GF BLOBOULD o5 et ' ) hatides;
b)%g%@h%jﬁb%ﬁs%gﬁhﬁrgﬁsseyh@ tenfRbAarek 6f 8Alkhst 330 abystat MRSt 1000 °C; c)

ered w thout” a substantial change in
Levdsmpaids; i) Brerstat-Lewargids; on)trhistires thersofiposi tion of

th l.t). Not be b by theory it .is.belli d
RO BB galh Pl Ak wtdeed St syl iR Bor
extiBRY, b ALsiNAGFHink bAGER SoRBENRE B theRatalydt fda? bk @binbiiRd @king

the “inorganic salt catalyst increase. As the ionic

stanidard-mixing techniguesdfor sxamplgcmilling andiey pulverizing)d do gther

ource . er.neat e through .t he inorganic | t
enibOicTs orgais §oposioBate tdlved eEliest (8 grample, water or a
sultflslé BaRhl soieht)@d fathy/&d inofdahitRakipositioh/sbiveniGhixtieref The solvent

and/ or hydrogen source through the inorganic salt
ma)f besygmoxed psing siandasd ismraé@géeq%mqmé tepredaee the iposganic salt
ca&g en the 30 inorganic salt catal yst and the crude

ed and/ or the hydrogen source. An increase in

c ontla gbind gnmbodinaity] irdrgdniwokilts ot the inciganiofsalt bstalyst may be

. inorgaai c salt cat a% yst may often increase the_vyield

inerpQrated dntg askiprart tq fofm@ sEPRRTtrdipergaRic spib eatalyel. Aramples of

sufpoty inA44 Bt 51%21]0% linfte& 102 zfr oxidd, PIGRAT &ii&eg gﬁz{ﬁﬁgﬁﬁn

ude product r {rve t6 the sanme pfoperties
oxide, timnfume dxide [hyslestaleite, aluniihe, genoanja)iren exitle, nickiehbxide, zinc

or exanpl e, nonhonogeneity, .perneabiljty, and/ qr WO
- oxiso e B e RSB e ol G gert. | o preditients, an
. < in6H8AAE AN AL d18MmAY 6 19 mIR AT a coRipoting 85 06unMisi6/10 metal may-be

measurenent net hods, TAP net hodS, visual 1 nspection,

- impragagtediint theguppash Aderhatively, drorganbbaltstianbe melied erofoftened with
 neflft56e8tn 4Rl b o Rl o sppored

inére 886 sl datdl@stEbner et al.; 5,039,489 to d eaves et h
aF.; and 5, 264,183 to Ebner et al. A TAP system may be
obt o} Baertyre e the inprganiv salh prlply g tpicalhnbecpmeg nantmagenous,

pefiaeitfe. hadidbRoblEEt ALatRldERbeafn 5L Fhipetfld range svhen loss
ofCG:rdeabccaxr.hiiﬁhé Bgtalyst structura T'lm‘geﬁcg&nm‘ mnnaatﬁlgsﬁgapbe&a}ﬂo

.C, _and at a vacuumin a range rom1 x 10. to 1 X
dlSPBdaSe‘idU}th?“tﬁﬁé‘b%t@Fﬂ?é F%"‘&Péﬂgﬁﬁw@% OIEFATPI WIRARY or

. . . h _
deb AR Fndeat. NIPR ol bl lory, 61 1RBel ATRATE Hbfhanic salt
cafahystibdcomes dizogndonsbile) whitradiytances betveaa donsdn thedattioe of the
, of gases that ,evolve fromthe, inorganic salt,catalyst
inGrgt 0 SR SGTEAE . A IE TS HRRRD cEEse, Ry e addior a
hyWRge#h scln%e may ﬁ%ﬁﬁe%?e thfb%glr%‘ He indf¥BnicRER %5@%?( fRstehd Yckdhs the

an-inflection (sharp inCrease) 1n gas evolution from
sutfiee dfitlos ipargavicssaltcatalyist | Besmeationdeftthe crade feed andior tpdregen source

to be the te ure .which the, 15 inorgani ¢ salt
thep g1 TR EARG P PRI S B HFPaSt e ST B ATES Deffyoen the
indr@idi@ &dit &‘?al?ét a8 tHel RaleIREd AldPoP the BydridRérDstirée. S@4 fncrease in
catal yst nay be detected over a range of tenperatures

coptectittg aseananviéel readtivity ar of Thednoxgapiersalt gatalyst may often increase the

yield of crude product, limit production of residue and/or coke, and/or facilitate a change

in properties in the crude product relative to the same properties of the crude feed.

Disorder of the inorganic salt catalyst (for example, nonhomogeneity, permeability, and/or
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or the tenperature range is referred to as the "TAP
tenperature”. The initial tenperature of the

W(lmnwma‘uure range determ ned using TAP is refRBCT/UBR004042648
as the "m ni mum TAP 20 tenp:brature The em tted gas

oS8 e S P S
AP i 8, St

tharacrfge from 300-500 C. In sone enbodl ments, different

sitio U|table|nor I
C AR S8 Bl ek AR SRR B GRARbef 3 b 8. parn
N&semE% B 2HESbnet REAITBUNOL 48980 CledvBSet 211 bAd5]264,183 to Ebner et al.
inflection associ ated with the emtted

A TA®i systeinanaybe obtgined fiom Mithra Eeqhaelogiss égolpn Mﬁlsg?%t@m ). The

L o S

4002CeASEheafing £AS in ARINGE WogF]0-5086 65,2040 Ayrdnidaka ivatism in a range
hereof from the structure requires nore energy (that

frae 1 ke 51 KOG iorr, The RMRAGRteS B8y TR SYDSENS ped o igorease as a

fupifd o g s fF Jeiniiie S BthaRIcAk: RIE ifghhde, B omission
frdo® mermdngamame catallybids mdas.&sd eEmmles of gagexibatdviolve from the
require

toreleaelons and/ o ases from
inergaie saltieatalystdngiudeparb %t%mafm % wiﬁa 515 B YaiSF or

m%g%ﬁ%ﬁg’g?@% 5%5 8@?%2 %%@&ggh %ﬁgg@gﬁéﬁ evolution

frony fedndrgynig sala tatal ysthia detactgd donsideretl to b thetomipenatigeigt which the
rel ea

) d from,a hi ered crystal structure at a
InQrgame Hcftt%lbfﬁé’feﬁ?‘l}?se&lg?rﬂe@grre embodi nents, a heat of
di sgf %éng& eRiBoSimdnll ah IR Gf ElittedCats Boys thelTRglic salt catalyst
ve

obser in arangé from50 Cto 500 C at a heating
maybedatectaboier agangstof tahparguss ag detsrmined paipg dd Ry STlﬁgfe@perature

or S seSTbye o RLE5 w8 DAY enleRiuf; TR srframure

oftie &%B?ahEMgaﬂafeﬁmxﬁﬂ dsip AR atfefted toaCha Uminimmm TAP
Transiti‘ons observed during the first heating

tegpereiuEd ty are representative of entrained water

and/qf, iﬁ#téé’cg gécsl ].giﬁl g@?@yﬂﬂt&@ B;z E&?gﬁﬁ@ 5 af;\%al'ﬂ)@/ ct)zg§mfaﬁﬁ (for contact

heat 6 -Or anpre serve
witteatrudé febd\is iige TAPacmpératuroranpe foat HP-600-6], 206390 °C, or 300-400

o) Gty e TS CrpRSRITS $18 B yod rI00cCs i some
erﬁ@%kﬁé&?s,%%&t@ﬁp&%ﬁgﬁ?ﬁﬁ%@ ?ﬂdrg&né: Gl &3A9AE alsd ek HIBiL gas

Heat transition"
mﬂaﬁﬁns l:mmaﬂd:ﬁelpnb'EABstempaatumscur s when ordered

i s o enaa e At A A8 SRS PO RS Thhe optsd s may be
tcat AR Srder HORE gaﬁle% i b 8fstal §hRhEe! T & RREhBY 6@624 crystal

t at occurs when cules andfor atons 15 in a
stretiu; thmen paxticles armgmleradimbﬁﬁ asrociatednanduslepsmefdpns, malecules,

o S M PR by WPy (bt mor

hehgo‘hgﬁﬂisﬁrd%f%:'dto rystallstrhdtBite, 106 GHY ot Q¥Icialed 18R86h Gther as strongly as
eratures that are detected using DSC. The

lonﬂmdnahlu oedened crygalngte. cDneingbe lawetipr sspeiation dass energy is
e&%ﬁaﬁi Iéetqéluorgd '?o re‘ieage {orﬂg rrgglecu es; glll of gatsgé 3t LHEHGEred crystal

structure, and thus, a quantity of ions and/or gas released from a disordered crystal

(( (@]
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second heating cycle is referred to as "DSC
tenperature”. The | owest DSC tenperature of 20 the

WQ 20098618T1ur e r ange during a second ‘heating cycPEI/D82004/042648
referred to as the "mninuMDSC tenperature". The

i norgani G It catal yst may exhibit heat, tr i tiqn
s A Bl o 148 b B U Mt ey
orferedl Bryafd] stARNAB At #5€lé0téd ehfferdt@@l al NS I norgani ¢ salt

particles that are a relatively honbgeneous m xture,

a sHapemefembhdingpais adeatoridigseciation of the inonganic spiteatdpst may be

dur i a 25 seco ' cyGl e..may be rel.ativel o
OB PO h £ e T Al 200 B ARG e Br PR g of 0 °C, oo
detcpi At gSAliffefeatiil s@iuﬁﬁn% Balériméfeft IEDBC method, a sample may be
non- honogeneous m xture, the shape of the peak )
heated ie a first teroperafuree seoled troroportemperatie and dhemhpatasa seqond time,

cvel e be, rel ativel y.broad. An senc f.peaks. in
oo TRVt R B ey ARE RS i Bt
wallér dndf e 36ReMment mdyndt be rggasenttive effhehaktvialissotigtons. For

Lack of a heat transition gfenerally i ndi cates that the

exgmple; pastly obeervad hegbokdmvingotagnaisterthydraetsampie may generally

L . . : .
oop el 220 S R GeteR 00180 2 ThEkERRonshoeryed fuing e
coblidg &cte Al the B&tofid Aetitlg ddriabysbin@rto ehedRat off disodiatiuh bfthe sample.
heat i ng decreases. Honpbgeneity of an inorganic
m xtGfest wangitisn” refersite the proegss thap apayrs whenierdgredimelecules and/or

0 .
el e betal® 3aticiBa b o iRl Lits BB ilng che s
an¥i9si2 0 06661661l oPTRI&IS IO 1 /dotbethat Sdeushextsdn! tiolatiils #nd/or atoms
. correspagndi ng ani on increases and the acidity of the
THE most Bemoganepuswhen the demperafurs degiogses ciﬂ@g the DSC

ma
an%ﬁrsé 'e;B Lothe &RESGGENts A0S HBAt/cBb1 t.?éﬂgﬁﬁmrcg %éjiﬁof;@?ﬁgs%ﬁ. chfdlyst

Interionic attractive forces betwee
ocaat iower snangd didemperatures thatvere detectad using Di5T: dTlestemperafiire or

higher interignic.attractiye farces tend tg result in . .
terpelfe TBes HOTAs s FRpioR A heBoanig salf GRD} pocts during &
sedhe/ HehtiNEE R 118 FETROLRMUS “DIC tthfepiturB®l TheloWes Dscft@%peranue of

salt (shar'per peak and increased area under the DS

the:igmpegaturiviange dueing h aecond dicating yate is nefemed to asrthe I'minimim DSC
e € e, A Sl oy R A BBTon e boreeen

20015000Ce25045RAS,Q% 300400decr easing cationic radii. For
exanpl e, contact of a crude feed wth a hydrogen
soudk an inprganic spltdbatirontayls ipprepnis sefhparticles shat pre a glptively

s

or* co

sedond heatingdscleanaly bé ichativel)dioge Mndficrganio silbeatpiysithateentains
. of an inorganic salt. catalyst that includes catiops
inqrgamic salt pardcles ingreletivelyinonthemezeneays gkt dhethape ol the geak

| . . -
s Bl RS LRIAR Rring I A R OKR: L E ARG Broad. An
absnboof paaks i a DBE spearnmaindicates/thattld wltydves neyabisoubl ardelease heat

in gl EBporare At Qrick 9 oheH FBNLOR gierely liopls that the
mﬂ&ﬁﬁf@rﬁﬁgg;[{&e@ngf% gmgsature of the

I nor ga catal yst "nma e beFow the m ni num DSC
t enparimmogeneify ofithd partitleoofamihotgaricisal ngamireinemasds, the ability

alts in the {norgani salt .catalyst. Far
of Ehe PP 1o e said Aol arsemilipid giing hepting dpcrenses.
Hof¥gRAdty 6P n3h ABARE fixture 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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and cesium carbonate. Potassi um carbonate and cesi um

carbonate exhibit DSC 20 tenperatures greater than 500
WE200806B003/ Rb2CO3/ Cs2CO8 cat al yst exhi bi ts a PSOUS2004/042648

tenperature in a rang€ fromM$290-300 T. In sone

enbodi.gents, the, TAP.t enperature my. he befween the,.
Y PR o dingAnign Feaces Gt Scidlly Ghiby GRifRepORding anion
inGidhdcs. FOfla bdtfesBBfonk OFRRA gﬁg}rggé, alsRRIEOhRAR stﬁﬁgﬁs in higher

. catalyst. For exanple, t tenperature o
mfeienigaatiractiva forcesheiweert thawmytidrearidthe anion githé avion 26a hard base.

TR g Joi S o Ge g 30 BEes 0B H08 epperatures
fot i s%%&/@ﬂﬁﬁf@l&diﬁ@geﬁéods?giéégﬁ_@i_w 'Rn%@les P4hk SalfPhaliRr Blak and

. I east 500 or at_ nost I norganic salt

C
Ingrgserysga undgy tha DS Geuree). dviwtares theCinchidp sationsrwittbsmakk emic radii

650)- . - 450. C 300- 400 d . . .
terk O eicho e B o e gionaed, s BFREY S phe inorganic
saltmiiiytueerinotbiases ith devidhsing ddfiGic rRlE Aok eXZRpIROEOHRACE bPR crude feed

of high ol ecul ar, weight and/or high viscosity
“ﬂg‘bﬁgwgfpgﬂbwr@rléﬁhee&ramw@ of an ingeganicomixtere that dndludes lithium

. . ) . |

5o g GE e ERRBLEER S gl b AGRYE  or e
cride feediwithdurydrogen s@uaoe in tha pkesetie o8 ik gidie SatbéatdlP@ that
. inorganic salt catalyst in a tenperature range from
incjpiEsdgtions wighp lasefs ienic spitiben ignurn, Thaebiise ecninbit generation of
o PRTL00M8 B HETARMAANE B E AR THIEILY Of the

inorganic salt catalyst is*genera ‘ed to the
par tlh cextain iembbdienenis) thegaorganis ahlt catallysd syt inbkade twe or more
nobi.l e... The i.ani c of so i porgani c salt

_ Cononeer
InQIEFAP RIS A RARFER @S&g&:&s%ﬁ% fonsaciueh the morgamiq $plts may be
defefifiRd A THE ShifknMO DSE teRpbiante B ﬂﬁtih%'f?&&ic s& caﬁalggt%éyebe below

conponent of the inorganic salt catalyst chang
the iEuECRSG dempiratyradt st rsstensi of thainprganizymétel salts in the inorganic

sl i, TP oRitn@B o Pk e Blfos eyingiile PR ctrbonate

. and ogsivm camohe Potaysium ch®ohite aid Bésturh hibofAb 8kMibit DY

be placed in a quartz vessel with two wires (for

te%#aeé greagss thasy S0 °Co A &2CRRE 001G @xqatal gt axhibits a DSC
' rsed in the inorganic salt
tmgc%e?al ystﬁ!ar%gk%oéaagbﬁgag@'schenat ic of a sgst em t hat
may Ibsoms embodimentasihe & APoinperanre uedy bel Yelween@@DST temperature
fvzssFl 156 contai ni ng sanpl e 158 may be placed in a
of gfdeast pre %%B%PH’F%@’% s padh ihe PS¢ tempsatttestithe ingrganic salt catalyst,
. v .
Fofl8aliphé] theTRPYéthBure ﬁ‘h@%ﬁ%%?‘ﬁ%%?ﬁ%‘ #139 b I a range from

apgliedto Wre 162 during ere I Ng
35@&000 &nt The DSGHempemese dbtheame Ifotgaric setvcutuled nady beharange

1 bl er 6 be, but is npt. limted to, a
frof 10: e ot e 1 trsphite e g Bividund sl rammibs adepst 500 °C
or AeEIRe00 €ss honogeneous (nore nobile) w thout
deconposition occurring, the resistivity of the
sanfpanesaani¢ daltieatal pst dleat Ansia AP aridéeTIS temypreratate between 150-
In sone enbodi ments, at a

soqiEs ?bg%ﬁﬁ é’ﬁg@fr u‘+0i<9,n’%{a aad S%‘W@% Hpderge decompositipnat thege

temperatures, in many embodiments, can be used to catalyze conversion of high molecular

weight and/or high viscosity compositions (for example, crude feed) to liquid products.
In certain embodiments, the inorganic salt catalyst may exhibit increased

conductivity relative to individual inorganic salts during heating of the inorganic salt

catalyst in a temperature range from 200-600 °C, 300-500 °C, or 350-450 °C. Increased
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have a different ionic conductivity after heating,
cooling, and then heating. The difference 20 in ionic

wemosloelsTivi ties may i ndicate that the crystal BCTAIS2004/842648
of the inorganic salt catals§st has been altered from

n oLl qi.nal . shape [ r i :
cong sty Pet PR ol soRlyst ¥ pEherly Buflbuo it pRARAR in the
inof@RRak c¥atysEBeconfik@mobidat Timionkr @ndugiityed some irorganic salt
simlar or the sane if the ftﬁr{nof t he inqQrganic sahtﬁ.
catalpstaFhpngesigaslowst teaparge dhat the tSmnerathey at| fug; Genductivity
enbqdi is [ st has a
Ofapsé? ggﬁigﬂéﬁe?go?ﬁlea %%82%‘%21 Sth- 1 %b m crons, ,
20- RRAR: dEndaeiidty ofind@ario Galisimaobsdetasnided by appisagi@hm’s law: V

B ke 150, S84 e CLASE, TR R ESl v,

theli bl e LAATDETRALSRARRTN 8 BRitS vaRBIBE LAYWEQE (fGr cianple,

i'norgani c’sa st softens, |iquids and . .
coppet wirgsbr plattimim wisshsparated-from sach otherh butrimmersedgn tha,imorganic
I norganic salt catalyst. The catal yst particles nmay,
salt Gatal¥ite 30 enbodi ments, sel f-deform under gravity, or

un dgflG.a] 'g raesémﬁéiﬁ 1t adyste@Ahit Haybe udddaoe nas@t ioni®ednductivity.

0.1 en heated to a tenperature of at | east
QuatveseldiS6aontainng SMMpIE] 58 mel bepinsed ima heating gararatug gpd heated

. tal yst t f fr ' . .
e e

dukth eatih} e TRE FRARink Qhfetithiolgh ndek 96D kAd $64 Is meastumt wsmeter 166.
I'S I ncapable of returning to _the first form of

, t.he .
Meiterdi6§ amayches Bt is oat mifed to, Frauitiyetenona Shegtstone bridge. As sample

/ US2004/ 042648 : ' Gibe T—_—
15{&%’(’&%' ?Si‘gwgﬂﬁﬁgﬁ%‘?ﬁwﬁ?’?‘%&%ﬁﬁ@@? orm to a e e
resBEIRP O fHe'shnble shoaldaletedsetandabe dhservedaiioentet impter 166 should
. tenperature. The deformation tenperature nmay be a

mereagper at ure range or a single tenperature. In certain

em?%fé&ﬁé‘&ﬁp &gﬁ Rkt fkes RfapbRure] tROTSARISC S datalyst may
cat al yst se ? e?o?m under gravity or pressure upon
haveesdliffegent ionic ceidoctinityi after Beatingperadings anddbenmbeating  The difference

in f@&?@gﬁﬁé%”mﬁsiﬂfye@ I #@%ﬁ&hé%gLﬁgﬁF'ﬁgﬂh\é 'ﬂégrggmc salt catalyst
had B2tk fRih bn 6ALRhYsHhpé @ELUBAR) fodiferefpsiape (ergmiform)

at have different defornmation tenperatures.

dufihghehting Tt ienic cendvetivition; afterheating, arpexngster do bg similar or the
cat t differs, in sqne ' [ :

sepg i ghd ot thEfmpteal PR SRR AP R TS biet GBI Rebing. .
met g c&lih Smbedithehty, B fitictyinie silpelitatpstitas a phriclensizegiari renge of

salt catalyst is liquid and/or semliquid.at, or .
106660 enicrons 2DAF00anisrons, IIStO-1 Apictans, pdeterminggpy passing the

. enbodi nen he | j catalyst is a liquid
inqfganic ﬂ%ﬂ%ﬁﬁﬁﬁ&%‘%gw ¢ pdbra %@’nﬁI “TAP and/ or DSC
t enRkhdtbnic Ailt Gtalyabeayesofibe witen heated Ttempacitures 4o 50 °C
tenperature, liquid or, semliquid_.ino

.gani c salt .
and Belama0 56 A HhAROTERTE Salf GAly 1 SGRCTRp i i anc fptalyst particles may
enbodi pent s . . S
co RS i RIS 0 oo At son s
eniboaingshiid, selsdkbformaindbyghvitg or uhderagpoéssinielof ayleast 0009 MPa, or at
crude feed (for exanple, fromO_.grans 0.5 agrai o
et B06bOGE oD hgwiag 51 imptagen 9F B ey AUeCote 4 FEhaNR °C, such
he i Letond forl WRlch
t e i3l By DRt e OO A Tk W debond 191 08
coBHRYTSE the iDELAd salt dadalyst to 20 °C, the second form of the inorganic salt
catalyst is incapable of returning to the first form of the inorganic salt catalyst. The
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granms, or 0.00001-0.001 grans of inorganic salt
catal yst per gramof crude feed) at the 20 m ni num

wolRAbs/hgipRerature. I n sone enbodi nents, powder pe1/852004/042648

diffraction nmethods are usegl to determ ne the spacing
of the atons in the jnorganic salt tal yst. shape .
tempérafifie 2Dshigh ﬁﬂmmomnwél tHeapsfy %‘é@tctﬁﬁ ﬁ?ﬁ%@ skebid form is
Lol fﬂﬁédéiﬁnﬁitﬁ) | taRparaftire maiibe a
i 1 68 ARrpliof S bbsEse s B8p8aiensg

Peaks in the x-ray

terripefabiird edngd or a@mge@empemnhfee lmm-taanmmdqmmsf the memcles of the
I'norgani c 25 salt catal owder

neesaesly selp R B e b Blistng tp g deformation
tem*pﬁ%&gs %elo@veﬁ'l r@@@cgﬁteﬂfﬁérﬁﬁe QF hihy'8f ®€ indiPidasl inorganic metal

I'c sa hat cont al ns hlghly or der ed
salsN D G @nb@d@eﬁﬁpmmosgashespb cainlystiacidpetwirenmprg inorganic

ol é%l vel enarrgtlllov I n ag@bnoEgam ‘%ﬁrj“af%ﬁé%ﬁé%é tél,teﬂifﬂw
ino %ﬂ%‘g@tbﬁlﬁﬁﬂﬁﬁm kD SR EhBodimehts fr@fiRhe déformdtimpaemperatures of

or peak may be relatively broad or the Dool peak
ﬂieaﬂdlﬂﬁualhﬂo@bmeunetal'l'saltdeterm ne if the disorder of

AR SR B R g

Y Qrt&n ﬁﬁi‘é e same effdarimiers, \nhetlhommc salt
acha th@ m&%n spectrumtasken after hj)aérgpgn Th A
cartﬁ]gm is pdaqkld(m‘@rsegub@ndl ahie minimysn TAd) LH@ tor

he.x-ra fr
sboghern el TAE AR DL il pld “ﬁi'ﬁ*l?s seliliguid iporghul salt
ca f el wagaks chide sl msay, diy sofie &ﬁB&dlﬁﬁﬁﬁ]ﬁ)rm a separate phase from
/[ US2004/ 042648 58 diffr ct| on tru.m t aken

thet mmﬁeed ulmeeynwambme’@s th@i ﬂlélfieﬁ alf catalyst has
AR jen i (5@000001 02
IOW e l%%ig?l ve y nar ﬂgoooig&ains tag%&lng

peaks t he same
griny)Beo GD{l)lIf -04. griias bﬁﬁiotg@mﬁdzataiwhperggm@é‘ cowaifeas) pois

mq%ﬁi:?qg}nﬂﬁéex%[gg gqtggi(?orﬁgr odécé‘%_ncu;%om :1 Q'ba ggaéu?'bdoogﬁb'f -0.01 .
gr cngsﬁ A ?,%0@611(1? 0D P Brdnfs bff iHbrghdie sal@&ﬁél?ét ped piam bf c1gde feed) at the

nmat1on of by-products.” The total product
miﬁbﬂpﬂﬁlﬁﬂmmpemhrades but is not limted to,

ff '
'Fl)'ﬁ[e B Sé‘gﬁﬁ@gﬂ%eﬁ%k‘gar %a){ ]If?g orrpos | 1?'Eeons %‘%%ﬁ eﬁidreaeémme the
sp%%j&ﬁhc aidthstih ehe MBreanizdan satalyst. hy diapeaf tienDgapenk in the X-18y

rolling contacting conditions _in conbi natlon \é\fF b
spedammnﬁlbymon@tesﬁdrand welative grder of the,inoreaRis salt parfigles,may be

%%ﬁ‘ic i h l o)f\qu ig&r&ﬁgﬁ Feg*&'ﬁgﬁgﬁddlﬁ@é &ﬁ%o%ﬁ&s of the inorganic

of “various ‘crudes may
saRkhtaMsC qﬁ%@&d&ﬁx—b@ dl&lémdn,tths Bigo1 eakt iy be tnenmiteradyand dhe spacing

begﬁé?@?@xmef bRERUBRIRL gloea BpTEaR Gelk CHEPD OBy ordered
Qi ta8Hhor@énic salt
ingyBj5 S PR, £FHEpel B Dig by el dMGws A0 fhorg ic s
cafa!)i&ﬂ Efor émlﬂwd K,@yWRbICIR/C608 natalyef) that sortains sansiomly ordered
e oo B0 B S e s
m?ygfgl ?eqn EotdGROR 'neofg thd Bsorf&H |n¥<§'§alﬂé‘ EdiN&tofs changes during

perlod maybe at nost 0.1 grams, at nost 05
hegifiggBn xoray diffiaeidn slﬁcﬁ&n@lf ﬂteanorgame saltl casalystonay bq;@kgn before

hﬂgtelll;.g gnrdac@n?gargda&u%{l an x-ray &fﬁgét}o?ll s%e(?tr"&? gaken her hea{1 Eg The Dogy

h\.

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 Dgo; peaks in the x-ray
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15

wei ght of residue and/ or coke deposited on the

catalyst is in a range from0.0001-0.1 20 grans,
w@20089861@705 granms, or 0.01-0.03 grams. |n SOMEPCT/US2004/042648
- enbodi ments, used catal yst s8s substantially free of

Sk e e b RSy, pe g
difgrggﬁr%lopa%& SR Fdividudl Bt i Odal @ Bxhibit ré¥tBlelPndfw Doo peaks

,,or at nost 0.003 grans of coke is forned per
at e aame tengperaderepr oduct . Contacting a crude feed wth

the catal.yst under controlle 0 ' (4 "

or oG eetgtss v i oSl SEh it PRkof RIS e lppscon
(ar{()l%ﬁst Eerbd Fro@b@ by Ye Vhrishop agivibh@indeedineadditivditodiiiting

y héating the crude feed in the presence of a | .
and/ef inhibiing-ferattjet of yrploductsc Thttotal peodyrt eorapasifiapipcludes, but is

si ng, t he nme .contact | condi tj i
nob Gt oo Rere g HEBE Atk acs i Beredf TR0 LAEbbiids make
up I LorbtRttiond BF the @hai® Jbdet wikbthe@ot.condensstils hydrobarbon gases.
grans, at least 0.7 grans, at least 0.8

al . K rans, or, at, .

P e alonrobing sontgetinmcapritians in popEnstis it thedtalyst destribed hercin

th d VR . het) .9
o o B Ul S QR ot o
M%rcoﬁﬁmwm?@ﬁﬁdé 'a?ow m‘utddymeht xdnkddmgsgbm: ﬂmlirittﬁ:g:lency to

nversion O e crude O acCr roau a

fomm pekien Foy peamplera orads with MRSkt gfspﬂé?ﬁ/"fci}’lﬁ\ﬁ pfé gram of
cngdyghw&l é% % tefiitd P bR Skl B8k @E4Cith hMOR content of 0.001

VEer comercl al products wth a m ni mal anount

graths o MIOR e igremn of etide. Di3ad@fdged taxies Rpivallgens MR gagents of
59 refjnery. ertain odi nent s, r gram of crude
at@@d),-o%ﬁf_%g% Pﬁ?&ﬁ’é’,‘%gg zg'ﬁa .af“&%rarrs, at nost
0. Oiiﬁ gbik @%boghqeg{%ﬂheqesqmm aft/odokBRsitefl dEbogitedtaLthe .
of t eed I's

e crude converted to non-condensabl e

. catalydt durnghoresctionrpesiodunayrirecd imash 0.4 grams gt mopidd.B5 grams, or at most

20

25

30

. .0.0001-0, 1 0. 001-0. 05 . |
o.§f Gt of wsplhs ancf ooksrHRE B Rty o UpS AR effbodiments, the
waIROr edsidife wela/ok 861k depositedcbnhel catblgtis il 4 fange &om 0.0001-0.1

contacti ng zone tenBerature, rate of crude feed %I OV\(, .
grams, §.(§¥1-Q.03 atamspery 0003 goms., by some rmadimeitsed patalyst is

t al yist. feed. .or Lnat i . . . diti
A3 P8 i AP O 1R S Baki R g condiions
aré Eorfbfoed eudhalatae aiost 0.005 traals, stfmodt B 1tgrams rabmost0.005 grams, or

a0 ogoB0ks e Gomss B L o B Wity agrude fod
Wi%ﬁ]g]g%g&ﬁfsg%ﬁp Béfolitel %ﬁﬁ&ﬁasgfs &Rdmloﬂg BroldiiesAedied Yuantity of

ydroge or renove exce eat fromthe contacting
cokeard/ol Rsidoarlaivedd i hpmitity of beketanri{oe residuegroduced by heating the

contacting zone y be .controlled .such that. a .
crydenfses 10 BresRpIgd B 2RISR FRARS Bhio (R abapncef satalyg, using the

S@%@ﬁa@nﬁé@%@ggperature "TI". In certain

contacting tenperature is controlled
suc HTHehmhtattieg ddhditions aey begcoptralied; émgnancerobaedimentseushy that, per

R g P reh a4 st O P o Aot 4 4L R Al Gt least 09
gr%ik)gﬂhe%ﬂldg 081 19 WonRirted o fhecrude prodRk.OTWBibAlyTbatwee0.5-0.99

tenperature and/ or the m ni num DSC tenper at ur e. .
grias, (e6-819grams,i ar 05h8.8egrivosiphtba crude prodyshpar@ran @l crude feed is

prgglmngg rd%;nl{gr gonqg(%ing.e C%%\%rgi%ln lo?gaetc?'ucpeefeg’g 9) e&‘:rude 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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380 C, or 390 C during the reaction period when the
m ni mum TAP tenperature and/or 20 m ni nrum DSC

wd aoRediatiure is 400 C. I n other enbodi ments, tPET/US2004/042648
contacting tenperature is &ontrolled such that the

tenperature |§ 8 ;‘m%r1 above he cat ’t%ﬁtﬁégﬁﬁaém’%?mﬂm

grafilS %mhgs% 8tdéegrm§1ta%9§dsmos @f B oSt 1bera@e Bt thel dredk feed is

or 550 C d uring the reaction
copettedth ndrecondemsabietiydrovarbaps.t bngsonregmbadizauisdtom) to 0.2 grams,

o By 5 DO B k3 S R0 b

C tenperatures m
hyc{/r:ééel?ﬁ&ﬁ r%& gl?ggafdéraae =2l M protiudedC tenp y

crude product properties. contr
may Cofiolliog ampnﬁm@magnp@@wée refe pherugn eeééﬂ% oFtotal

o 57 S5 300 oS B R U GRIRRL 08ty e

8§ gl iintR i@ hdtionnedpaatueés. tIa some eatbdidinents, obntrol of
the crude feed. In some enbodi nents, é}be condi ni 519
thertepperatiee i the gontactingezonp m&w&rfefm% ShargipeAlen of § gaseous
ndi tioni n h r
byqRRRe e i e B RO 1o 8 Ao Wl (6 i of

hydro paearal/oir r@m@fre atceblnent frﬂ:ﬂﬂhélpomhcmne.BOO C, at
| east 400 C, or at |east 500 C,.L and then cooli ngs Hled
]oo%:tfo e

i nofyseme ershpdimeniseihg dempezatyresin the,contacting Zpug waY

sudfifiot o n% 3’8{’)%5%8@@9@%50%%2004 042548 I&Bdémd temperatare

“Teriindenzinembotineents) tregantactisgiempezatateyis coritrolled sualuthatghe
atenperaturelna efrom150

competEFoDteTREeraiiS 1 HERa FatmB TAFJRERERER BiYa: fp ginimun
DSCe il fRGE. 1f t@MRirPeanBédments3P; &QPbéZBOGC b'él?wﬂ@ﬁ?cwlw or 10

condi'ti oni ng tenper at ures %l det er m_ned
°Cdetosy ﬁnemnmgnmm AP tcmm:;aturﬁ\an ot theaminiawaP3C mmpel‘ame For

di fferent er at yr es. °

eX BRI 1006 RGOR bt conasting s SRRGaE ALY HEEbfrolled tae 370 °C,
38b QP& FOLCESurRipithe RABLIH ﬁHﬁoﬂ%&h&h@huﬁm TAPdamperature and/or

obt ai ned by heating and cooling the inorganic salt

migiaen PHC temperagire it 4¢8C-i n a DSC. Condi tioni ng of the
: Dot BlhefariBidimER Y Shutallih @ipBin GO Bfirofitd fuchihifihe

fee acti on terrper at ures
terhiturd i€ BT of abovepthe wsalysti AR temperature amiidr the catalyst DSC

hydrotreating catal ysts., 10 I n sone enbodi ne o
torapavRiEr. TOF SNUpPleHES oRB g tamgere e mag,bo FPRER) o Be 450 °C,

506 BEr §04s50 od &hr]r%% fga@ﬁo S@YAGHhen TBY nidini(A] TAP teiperature and/or

chahging a ra tota product renoval froma
miatmin OSGenpersture ot 503G nPortrol ing the aontagting temperapire based on

calel ot | AP (BT P L RGP PP B B e e e crude
pr&cﬂﬁf ﬁ%@éx’ﬁgs PEERTAh 0l &Y, 36 ek@ndple, ABcreiNelcoRé fafnREoH! dcrease

rease contacting tinme, ray increase a Yyiel d of
noa-oondmhsablS gan fodhuation, nagombmam greefor por ati on of

hyd f
o1 v a8 Siiein exoimeatto ti inobere S EARITR AN boaiBlogh pror o
ad@itioHBY tiié dcﬁ'lf‘c{e £ DiInNB e UbodiméME I8e condBionbi Bay take place in the

ncr ease ontacting tines of the crude feed with t
presahed ofdhe crage fuedd @ondlanmngnher mmceaab gatalyst may wéude heatmg

thql.( l'gqro?ﬁsé;%&:salt cata.{1 P toa ﬁlrsf?l ggnpgra gtsleast 168 u@’t at Uast580 °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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to the anounts of diesel, kerosene, naphtha, and VGO

produced at shorter contacting 20 tines. |ncreasing
wobesoersract i ng tinme of the total product in tRET/US2004/042648

contacting zone ray al so @hange the average carbon

f.th d f. [ '
eSSt Do R REAE e seb BRSO e 5 150-
700200 200-B00E! 6t 300580 PO nd therhéieat toARecot Ruipesature ima range
sonme enbodi nents, the contacting conditions may be

frash 256740 6y 39-200 7, orrs9r90 °85 Hhespidioningdemppraties ey be

d/or. the. is )
RS A ink Fug SHREN L RIRE At b ST opraures. Tn
soffeltaebddafshtsl Hoadiéidning t@fidataces oy oy du@npnaiivoh DSThe

ability to change the apount of hydrogen uptake,of fhe

tempatge@r?%@ﬂain%ﬁp@ heatrrao) ragpitionsipbial qafipg apd coqling the
o A SRR a8 bSO PSR oty

mipallsve Ooitact B hiciydedest tode perforineat at 16werneactRh tempeyiatures than
crude feed may allow different transportation and/or

temperaturesised yath qonyentiogalhydeptsating satalyptSed.  Upt ake of
hyd e ki :
Y d"@Qaathe HboRfindtAS %icraﬁggp%{fr R dif1d, 00, SRl frereof,

ofluct. An i1 ncrease in
inti€ondl pidinct; mayéepiadied by chagitg amate of tlalproiductremonalfitem a

copAGHuE Hon o SXRORIe, ErRIE 850 o DR B Myl fnds to increase
cd %@%ﬁ%&”&f%&ﬂ@e febd wIBUhE Eatal Pt AlierRdtily] Rvrehsing %gﬁlre

the crude product (20% as conpared to t|
refativel & dreinitjal prefswre mey incrtast iconthgiingtime,anayinsreassa pield of a crude

e SR RSB T B e e

.. givéh fnBRSowhaté becrafsifed of BRltogdioatdesr by Altér ddiibinations of these -

consunption of hydrogen is desirable. 5 The ratio of

- effeptir dn@nased gortacting timesde theaudefapd avituths gatalysiomay progluce an

. al r i .

ol i, B 9855 4555 o AR POAhs bl o GO e

tolthe ﬁhbllﬁiﬁ% 613%6@&1‘63&&) nhplitha, and G/FG(D mmﬂ;ned atfsgbrtbramlnmcﬁng .
.l ncreaseaq cont ent .per ram o cru pro uct . n

tines. {Insrgasng HgicRBIFEDs F.PB%F tofal prduct in, he qoptagting zope may also

. . , h )
cHpiifs A ARN Corba B PER rl profhule IS8 Riact timo may
relnyithinccki gherveeight petcestage aflower carbor nurdberp (ditbes, aibigher API
contact of a crude feed wth an inorganic salt
gl yst in the presence of hydrogen and steam In
enbogli saRfRtetnBodftherts) Hhe WRtfeng 86idiGdnsihiay 64 etdagd®Sr time. For
w th nethane in the presence of the inorganic salt
exaatipld, het Gongecting pressuse psi/or the corftacting temperparemey be increpsed to

o RS o e e AT oL BRARS PR B e grotuce
TR ¥R 16 Ehdrde 118 drhiGiintd 6ERydb %&h@tﬂ@'ﬂf@ﬁ@m&e feell'while improving
certain enbodi nents; the volune of crude product

otherquiopsstiestafdhe erude fred, inersases ghertypes eferyderprodusss that may be

hydrqgen source_ | h I eSer [ [
prpdidery i A Sefode 608 BASRG 0 Brodip i HOREE oRhkts rom a
sifig1e alltuﬂé feda;mélﬁ allRAgiffeidntiratporthti sHE1d/ Q% 8peifidations to be
a volunme o
satisfied.
Uptake of hydrogen may be assessed by comparing H/C of the crude feed to H/C

of the crude product. An increase in the H/C of the crude product relative to H/C of the

crude feed indicates incorporation of hydrogen into the crude product from the hydrogen
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crude product produced froma thermal process at ST?.

The total volune of crude product 20 produced by
womns/ecas7iof the crude feed with the inorgani c BGI/US2004/042648

catal yst may be at | east 16D vol % of the volune of

the crude feed. at Si. 2¢nlhe, | ' | t
soug (FERP S ORGnCsgE TS of g BERERRAULAHR, Wi Bprhfired to the
crud€ Rt} ddmRies 9616V low bensainptien of hyxrogenegdsyturiag shecprogess.

hydrogenation of the crude feed. In certain

Sigaifisent impreement of heerydsdaodieh PTORETtisy TN FIQ thoss offae crude

f . | t. O : 5 :
teetyoyin@} vy PRl Syt hydden BEMbIGS, 9700, O

gr a?"ﬁe fitio didih@&i‘oge? bGurcont uandei_éed\mlytabsoﬁ%w]immto g_ﬁa?@t

(Y e presence or an I nor n,LCc sa a W ou
brapFtien pE e e EORst; Dot GRaB G HeTeaain 6 ratiolqf tae ol source

enbogli R 5 is &Bherelseld VGO defitent per gram of
to?@%%%%&%?sé{ml east pggﬁg IS, byerem)val of on%e or
crudepodaenponent s that contami nate the catalyst. 30

Sul I erein sbodsgers, ookt of e e (L ot Bpeli aft atalyst in
theﬁ#%{eggeﬁ?@f@g Fl?&:'&@%ﬁns‘@ﬂ/&%te’éﬁﬁﬂ&lﬁg 0@ iyhidthydsorarbons and less

catalyst by contacting steam and A
colasinamdt st thint dontaotof merdde feed ith an igofgenigselt catalyst in the

hyd |fide. N . j
oo e S5 B ot e e fod
wigféﬁl&hzn%tiﬁ% frs e PR iASTERIE Balt ERM§sicalIeaUR partion afthe

renoved fromthe used I'norganic WO 2005/ 061671
coRffedBAid ondé perdusmey inclusa atsmis carbpn apd hydiogen, (frong the

sed, i porganj c _sal t [y St W
ey BB hirm RO b Y lboRf SRR O (BTLAROReats.
enbed baRm embedifetts,; tlevoh@eseradeproducteradueed frooma erude feed
m xture of used inorganic salt catfal,'h1 st and resi %ﬂal < at léast
contacte witab hydioges oufas 18 ascRIFsaRt of thé IRATRRIS SAlpgataliat i at leas

A o s A RO G s e o

crifelpeadice produtedefréraadhenmil processsit STB. The totel wiwme ghgruge product
praduged BneanseRs ot i ferdih gt Bprigmic ol Taha fRg Be f Rst 110
voh{ﬂ/: gk‘h{ésv&ﬁmef&g@ﬁé%hdé foell HESTP CPROGRreate BivoRiihe is believed to be

rogen, carbon dioxide, and/or |ight hydrocarbons to
duptoa deorease lin derisity phawer dendity may genergiiy be akleat pastially gaused by

n i ncreased quangtity of hydrogen 10 and/or carbon
hy&%ﬁ?@@“l"iﬁ%ﬁ&k@c fesa'r eactive gas. For exanple, the gas
My 1h Rehaifl embb@imddisl a cARle TRIdamving, herqirnd of chiderfests; avlbast 0.02
hydrogen and/ or car bon di oxi de per. nol e of reac

i
graas; at leastd). Qagramsyorg nagh ] grams ofisplfar, gnd/ ewtalﬁ%htﬂﬁisrm of
light h d/ / i : :
Nty RSt A v BRGE? hor SR e B o6 B ircDEanic salt catalyst
m’ﬂﬁﬁzt&ﬁﬁdiﬁisﬂfnggﬁéadﬁﬁ?/ olfﬁﬁscat_lgﬁﬁﬂl 0. Oldgrﬁms of car bo? _
nonoxi ae per yan1o as. ne I qul p Se M can I n
15 Jaseme embpi@mﬁppﬂ@,gm%ws gqlt ?ﬂﬂ%lﬁﬂ(ﬁaa?’e.f%néiﬂ at Iggst
reater than, 0. 9- 0. er.
oafheiy B el ot st SootHeptiBh Al colBind MR el
Céiftdrhients dliR, BarHréaét ltgitstiao pmotals, sulfides; aHtogen,tcoke, or mixtures

recover netals (for exampl e, vapadi um and/or nickel
théreofin &%@dm@n@ig@gp m_bgeemovedaﬁom the useg ?norgamc sait ca)talyst 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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and/or solids. The used catal yst and/or solids may be
treated using generally known netal 20 separation

wd obogigues, for exanpl e, heating, chem cal treckt/Usmpo4/042648
and/ or gasification. EXAVERLES Non-limting exanples

sal GatE DS RN B e OISFR Mot BmG A G Nl 19500 28 Bethane o
prigg{c% %@%@/@%@M&&. n sﬁ]? BAYbBinRmt) bndotmbRe gases are

talyst. A K-Fe sulfide catalyst was
geperated freeh dnixtureofised) inbdgmigsadimatabyst andresisluabauds-feeda)

o0 150% RS F i QR bbb A Bt
szmabtﬁ@sgéoz;@@oﬁ/mﬁmsgc@g@cgg; SPNABLHACOBASIONIZ10;),

carbonaté m xture. The iron oxide/potassium carbonate
unreagted caidadeedoanidéirmesiduet a3 coke may be heaiad to dieng@rature in a range

trog 7015 28 MR aRrBR St i frBndhoR of Bl emdon fiquics i
mifAH] QY BIR préseh& oF steahn® eh,VafioiRiib:ale, addlor tightidrocarbons to

included iron netal. drogen addition was perforned
prasinee adiguidqhbase and/ars CThe gasimay inplude appncreassd quantgy of hydrogen

T e e T i e 5 SRR i .
99PRaltd- 5106 0218 Gdtiles Sthydhusgeh ahdoneabad diogideiper wivle alidadive gas.

incremental ]y at a rate to control the eyolutign of
Thaeas may gopeisRietdivelydowampugtoy mywmﬁgpmﬁ%n carbon

f i x{ i ¢
racHdd Fh Sl ibey il (05 Bt o 1BREhiBhrBlng £8F gram of gas and
1e§fs mlmndh@hhgﬁiﬂsyoﬁ babblﬁmdmxﬂ@@cf graanof gusi Theligeid Iﬂlhsﬁﬁ@yl y Ebntain
or .1 hour. The sol vent tal yst m xture ool e 0
waig fov,cxammple. @xeaietihen -55@5 B T Ereptar 9@11%'3939-5 grarhs of Water per
orsifs BATiRki d fromthe m xture. The sulfurized catal yst
vvagfllf@gp'at ed by filtration in a dry-box under an argon

at nis péree embadithentss thedised catalyst angioe nelidsdn pheochuitastisg 2o may

be A Elechii R Y ke BB el Dbl gt
and/oft So1BS IThe Lsddesatal i ah&BHdlidS thdy- Heareatddhisiify geakally khown metal

was anal yzed using x-ray diffraction 10 techni ques.
separginnaachinyasies, for example. heatingichemical freptingand(or gepification.

was determ ned that the catalyst included troilite

(FeS), K-Fe sulfide (KFeS2), pyrrhotite, and iron

oxides (for exanple, Ma@AMPLESe3O4) A peak

associated with iron _disulfide (for exanple, rite

Fe SNonpjimitingrexampies ¢f gatalyst nreparations. feﬂm%&f&mag%t& and systems

1e e Feed Wth a
%’r%gré’g%a @%@kﬁﬂ@ﬁgﬂ%@ggﬁﬁﬂo gbd 15 K-Fe Sul fide
Exaniplé ¥S Preparéifion of a @Ok iSulfidesCatatyst.r AdG-Feanlfidecatat st was
(conposed ,of, 31 stai nl ess steel) s fitted.wth.a
BRI GO GRing 000 Brs, OfWi%éfcé%e&%ﬁ 53 &ehpPotgETT
' i ; . dt!fast
catt A8 wilth A2 RAL0E RignAed vifersl frifn WEREA, THE i ate was
dried at240°Q torfoiman irbh oXinde/potdssiugutdrbatatecmbxiings fThé irvd. 3
ns) prepared as, described, in e.1l was 20
AR B e e e S R
oxfiethsNIRY Rbdmats AuRCHBk itdAl dkide/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.




10

15

20

25

30

the reactor and m xed with bitunmen (LI oydm nster
regi on of Canada). The bitunen entered the reactor

w0 Tooseg3e71t he bottominlet feed port to form a PCT/US2004/042648
hydrogen/crude f eed mxtuﬁ:e During the reaction run

per.i,o ﬁ%‘a %EE‘F %g?ggﬂa xcﬁvas A3 gllél‘g%g@u?&i’a el PR theR%Blution of

con |nto nd product was
heaf&H prodeded |gis tﬂfﬁmm—inylemwﬁembﬁtanﬁﬂﬁﬁ' rligture abl9OSE. After

port  of the reactor. eed, was fed at ? 300
s g e Filtinemitng s rregumanthly Bt

o % of . t b

C H5la & 3 R T e el it G ilBled o below
1000¢1 B 106 silfirtzed salysbwaeseparated foemthemixtuee ddie suiurizedesatal yst
wasselatediy LRATABE A7-aR B0 SR R NERerS 0 A pith m-
xyl%régg%\rl\ﬁ#@? 485 gﬁ%ﬂﬁ St thERIFAGIIERS ty&th erHRVKUFe GaITide lckdByst was

yst produced a fotal product in
povirdeged by pas@i‘ngtﬂliecataiysitﬂmugh ak0emeshsigyer . The react or

ﬁLLﬁee%%mpng%r? SRS Faalyoves b st gk iR
tecl{f’rﬁgﬁe%d Ff F’ bPtHRHEMY A FraBl6d éb%btrﬁnﬁpﬂmateteﬁﬂmﬁ that the

reac or e uent vapor on the reactor head. WO

catﬂﬁﬁﬁﬁﬂﬁdﬁﬂom 82 Bk m&mwe&). mbrmtsxm iran Qides (for

t th t ffl

e e FerOnh A et tstiiRed YN o 5 EC 1B Blfble, pyrie,
Fe% hﬁ%ﬂ% O SR evE® irDRe Alragl uif&aeeﬁarpeb@mnt o produce a

stream and a gas stream The gaSs stream r

LSSl 1 b 4 el oo

staflead ht@él? inas Fted tithpeototeinl et feddqioat, a pingtéucipor efflag® port, three

granms of crude product, and 0.089

thesroppcyiva et o iy gRRPGIROIT GRS ST 2 i famete s

of solids per. gram of crude feed
blageﬁazhtgﬁéﬁﬁﬁoper“ es and conpositions of the crude

pr oUike K-Bashilfibecatalpst (b2 grais) preppoedasalesnsibed sy Bxample 1 was
ol L3 e Y54eet 6 B TR BOR el st o
me@écg erea;ﬁgef@ aﬁm%{eat(e&;yanﬁﬂamég@ﬁ of Otz i m itumen

cru hydrogen in the presence of the

entbred(rjthe telactor ﬁm@h thmbtlﬁﬁctj.'e injet faed port tosfopmachydeogenicpidg feed
e 't ‘1113}8 %F Bfaiﬁn‘b{)]rll }'rrq?lcqeggg 3%2‘35 ﬁﬁ%xs 9@2@%&1 tg‘a? (i cﬁﬁg f’eed were

coktirfiBlifly Rddhtd e 2dacOr Bnd prbdadswad cdﬁﬁﬁtox&lylregroarad; thnéugh the
non- condensab e hydrocarbon _gases, per gr g]ﬁg)f ot al th
effnentivapor par of theyeastarp &irpdrjiee wap & atpdatso 0 maintain the

enp o qulept R 604 e B e A SOl PeurTPCR ghperay

solres shdA Sodien SRRAS Lomitillakien deteotor natd wsed ¢f miekmre the liquid level in
controlled conditions and the catal yst produced a
thel reegtor. quant ity of coke than that i ndi cated by the

AST t hod T | ternal
I ncl &Nilad@en ééq%dedﬂgﬂwgar ocar gﬁg tﬁeF‘% n?ﬁgg&?&?%ggmn o
déforttéi'gpet@thﬁﬁf 4rser°c:e racﬁmmgfofﬂiedlyeﬁ)gemnmafmbwsh the catalyst
l'ist in Table 2 205tgth
produced a total product in the form of the reacfor effluent vapor. The reactor effluent
vapor exited the vessel through the single upper exit port. The reactor head was
electrically heated to 430 °C to prevent internal condensation of the reactor effluent vapor

on the reactor head.
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the ethyl ene content per gramof total C2 hydrocarbons
may be cal cul ated. The C2 hydrocarbons of the

wahods/ogaaribon gases i ncl uded 0.073 grans of et BUEBI20pE42648
gram of total C2 hydrocarb®bns. Fromthe sumof the

T ke eSS0 nd B UG OR oAl B sl
hi%‘f’ﬁr@ésu@ %@?Eﬁﬂﬁ' aﬁﬂi 1B®- pi@ssﬁ@g&bﬂhgﬁﬁ(bepﬁmr &Bproduce a
dr ocar%ons of

_hy he non- condensabl e hydrocar bon es
ligiurecdtrgaechnd. pgas sgcme«r gvrasr,g@méweﬁentgtp@rﬁoaptef%m W caustic

oG IR B BOR t5iiF Bas B RER1R Al e B ¥dard chromatographic

bon gases an | so-

tedhnRpie & MEh Rt kodugt inoludéd, @ePgratthofotak praduet, 0.918 grams of crude
denonstrates a nethod to produce a crude prgﬁgct t hat
prodvst anib@.089 gramaﬁmowee@ga%%@@aw &gy iae fractor-027

o ¢ 25 OB Rl Pk Mot
cmﬁet Cd’udtt? ahd tltig%oﬁpaﬂg&erdalﬂé hyztlr:gbarbmo gﬁcxvpmduﬁﬂﬂbs( thismiethod are
a a eas r
umpr e B ik FIG 5 FaPie g Fin et R DHRFIGH 10-
S bet Q:EQ;?PB]Z: mﬁmgéa IZH(?BJ&?O Mefing 20hdRfedd®@BR hydrogen in
3@‘? ra d%H ocarngéﬂ}]s vvltﬁ ﬁg%lﬂn range

thdpﬁkdfncb uf tl-fertrahsmm eretal @ﬁlfﬁe zatdlyS6® pfodyce, a(leﬁl Pioduet with

0,101 MPa., The hyd had, a b
migiadl copEATR A BRSNS SO0, i Vel BRaiPiBSiygag 8 bR droduct that
wit 2 1?@% ktﬁlffé @qﬁ» d4nd ad ﬁtrrﬁ&ft'onﬁgﬁﬂﬂ of nBRkahdenssble Bfocarbon
ati o of suc

the I so-paraffins'to the n- paraffins
gasespea gramoef tofal prodibe cr ude product i ncl uded boiling

20 s S 3 e FICH E5OREB B t hnE 000

TabRABto Hle Q&Mﬁbﬁh&lﬁdﬂﬁgﬁb@ﬁﬁhééﬁ@ &W/B)bﬁ ifsgasibleto seé that the -

portion of the crude product had an octane nunber of

comibinagign tof i@, contralled eonditivas pad thesatabist produesd pdewsr geangity of
nz 01 grans of

°°g§ﬂ’?§ﬁ€§pe‘f9%?€$f§§%wt”ﬁé¢% %a’pht %a portion of '

t he THeUda- c?hdékmgblﬁ h@droﬁﬁbmhcﬂdé&&,@;aamﬂ ?ﬁ hydreéarbens. From

er gram of naphtha. The naphtha portion a c

th%m gt theveigkiperaeaiages o the §5 Ridrosbgmsd Tt@p’ﬁ %@%egmsl
VS g i e bt i
hydsochibons of thethiydrocatbde gases ihebtded D73 grams of ethylené per gram of total

CafdERFarbaR PO e P YE BT aPacs P 5 g lsed

in qfabfefzegg rqasmgy" ausbpdie domtBnt Fo G bEGotdl @atlﬁﬂiocﬁtfboﬁé may be

of " aromati cs per gram of kerosene.
calcalmde rEhe @dntdarmarbms nﬁﬁlemomenqlmxsdu@ hydraearhen pesgs tncluded 0.21

sriiinf pERRBensTpes SRR AL oM Sa e Sp SR  PSC it BF g mon-
coﬁﬁerﬁhlﬂé ﬁk(dro&lﬁoﬂ beRs ha(f srefzbivatinefo hf!ﬁtan@ Rakeleht E’z&ﬁﬁéﬂﬂ 2.
I ncl uded” aromati ¢s, and the diesel fraction of th

cr udBnipexsunple dermonstrates a negtharhtoi nreduce araswde nyeduygt thaé tgfudes at

ans_of..ar,0 amof d T o
tes3t 0] R oo RltoRE B5 » iR Ahee SRRl S 04 - (400
FPA Q. llﬂ”lvﬁ’%, dtheast 800T gradf dhgaiechrbbisvitl abollingradecdistribution
and t VA had an aronatics content of at [east 0.5
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

l‘n
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grans of aromatics per gramof VGO Exanple 3.

Preparation of a K-Fe Sulfide Catalyst in the Absence
wodoodMeisTacar bon Diluent. A K-Fe sul fide cat al BEEUSAE4/042648

prepared by conbi ni ng 100068 of iron oxide and 173 g

| um c on W 4 [ .
20¢lc BB ARHERTARL B B St e
par#lgwagggmogt E3anple 1 to formthe internediate solid.

I nternedi ate solid was pas ed, throu h a 40-
si eThe awutle produchintlufest beiling ﬁmeb tgbe;@ﬁafsgc? 4 with

nt er medi at.e £
naghghe, kefoSéngo e B9 LORy Sﬁ%caﬁé?%"%‘rﬁ E%‘E%ﬂgrsﬁ“?‘”%r - box
naphfhd hdahe AsHUin \mﬁérﬁvﬁ Bﬂﬁbﬁude@oducnhai aeodtancemunhear of aklsast 70.
m xed wth po red el enen

The paphén mm f the caudedrodpt e benzept et ot oD gl grams of
t d T

B4 38 TGSl O chl g o 0.1

gra#ss of ofefinsPer Erhm siaphthaliThe nephtbaipértide of thetcmdeprodees had at

crushed to a \Aaer using g nortar apd tl e such
leastr{higtwq&%qc Yol 1ng 4P °Srp‘?6\%aé?°g "t hrough a

i eﬁg quﬁ%:l e W%&(s@@ 667 grabis i Werdiend. OFeddeBoseiéportion of

otassiumiron-sul fide catal yst was
theade/Frodudthad g ecting pdint belavt-BO1AC. (Thekeragersporfipnaf the crude

p&%ahaﬁ);p%céﬁéd 'eg;s;gg{,r? gg}ft%w Rrgg?%g%n
S G s@fmﬂc*s?ge B ofSrosthr T krosne

i &h oS 1 or iron ox eci es were not
oﬁ!ﬁh&ﬂ‘&l@crude p@duetrhayg adlehﬁtr&a?; giapns of mapenydliguing m@i@a’ﬂ‘iﬂ ReT gram
4. Contact of a Crude Feed Wth a Hydrogen Source in
of ketesqeesence of a K -Fe Sulfide Catalyst at an

<1 nCrggenteRAtdiR: BAd B8RO0 sRGSTHIESR], CT iedcb dlction of the

“The “appar atu crude feed, and reaction procedure V\E

Cnid&q:rr&hwmmhldled aﬁmemsls,@nﬂ thediesah fractiomet the grudg prosiugt

i Sl o 0 B P R i el 100 000
Pr e paje@eudpré@st hidgdedst 0502 gpints G VGas 'mear@emn dfishe

reactor. Properties of the crude product .prod d.f.r.o
crudeiprodnst Hnsiided erosmtiosy anddbe VGO S B Sr g1 0.5

in Tabl he wei ght percentage of VGO
gr?; %gﬁagg aﬁ?#ﬂ%%k P%Q? I's greater than t he wei ght
51831 ﬁﬁati‘dﬁ@fm&ﬂﬁﬂﬂc m‘ -!‘ » Absence of Hydneparbon

Eercent age o | str I | at egg c F-\ ij&gf%aﬁl&é%m?aéand 173

3 \uu_gl arbom?eEx\ﬁ‘Eﬁ 4?5 @%&"Hé’qrﬁﬁz&dﬁ@a’r@f 4GB b @by phste. The wet

pr C I's lower than the API gravrty
padte vids epmtremtd as ﬂeshnﬂaed fr Bth;ﬂd 1iter g [intermediate peligh clhe

o e BroRAARR e Bl Bufuc RISE .
Crugg cggeggt 55 Eg %@ZC&E%M%Mﬁe b61R] Weemkad witlselemental sulfur in

anal'yze this analysis, the transition rret%
the ulbs‘encakeofcaalnyairwbomdlhsnt rig.anéwbnxmeg pn@s%mémerp Frethe

inferrrl}ig atfeesgldd %vragmq er{ with pbwhenrgél ¢ e%l%nﬁ)’ Eﬁﬁg,sﬂ‘lﬁced in a sealed carbon
steel cylinder, heated to 400 °C, and maintained at 400 °C for 1 hour. The sulfurized

catalyst was recovered from the carbon steel reactor as a solid. The potassium-iron sulfide

catalyst was crushed to a powder using a mortar and pestle such that the resulting catalyst
powder passed through a 40-mesh sieve.
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Exanpl e 5. TAP Testing of a K2C03/ Rb2CQ | CCS2C03

Catal yst and the Individual Inorganic Salts. In all
wolApsbasti ng, a 300 ng sanpl e was heated i n a PEEUSS04/042648

of a TAP systemfromroom‘enperature (27 © to 500 C

e b ARy
%%§ %@% szstdcaﬁh%_ é\{?g Gif$4Ridh spettrum, it was determined that the

yst supported on al unina

cashystindiuded pyrite {FeS;),ifdnewifider(Fo$), grépyiahotitnbie1eSk Miteds

f tte hon di d d
porsSE e S1545 OrGiH PHGE SiEiss MEFN R P 85 DR Ry iffhon
te@ggﬁéyst at 360 C. The m ni num TAP 30 tenperature was

as determ ned by plottln t he Iog 10 of the ion
sadeReed With g Hyd ; he Presence of a

8 &aﬁt‘s,? crhde/ﬁaé Lhidtr@e[meﬁ @wa@me vaéra the smeuem Eﬁﬁnplaa except
are 10g 10 val ues for the |on currg &)é@&@h@ﬁ K
Mmuathgm gas to\orudederdowass (54) ). The K-

ARl e e B s

redcddral yst occurs at 360 C. In contrast to the

K2COB8/ Rb2CO8/ Cs2COB cat al yst , 8 tassi,um ar bonate ano[ed
cesiRinpastisanithe erude arodyst Rreduss %ﬁ% £ e summarized in

B L e it e
Exgaplé 9is @Bﬁeﬂ@ﬁi@ie%ﬂﬁeﬁsﬂfﬁ@ of ¥G4) produceddndizempla 2s The

o Al kb e

Rluét prodeed i
dlgfgg}?é é}ga'}c{)‘lf"g ’%ﬁ%&g’gﬂﬁg@ a?tysflsl? E?z?gg@# n(‘jll E/I duale "

Erangplgd i lowi:f)thSn ltltesAPI grawity o8 crusistprerdyict pro gchgn Fxapple 2. A

ted to,5 t f C
S A 5988 B ol G B e ViEEbces
t hena hgaofthef WRRHR Guidieedihe TVE caaalyamthefma@oxoxﬁ qmtyzed

mn using a differential scanni n cal orinete
Frivhctbis angiggis;7the transifien mgtab sulfige pad Ftna@fﬂ’@%ﬂg(lﬂléﬁ%ﬂlegﬂme of the
npect i al ysis of a
"T% ‘g%? E’&ﬁded y’gg"durl ng second heating of

1e13:'> __1_ , 4,00 Catn sem he bdividual
roa ransiti on between 219 C an

Amms.ﬁ.eliﬁf Int T AR testingta 300 g seraplges %sﬁz@ n "’rFF@"'QF gfa TAP

B3k sSHBPRI 0 A1 00 LA 40 e, i

whteS PIpde End/\@eﬁb&l?&ﬁkme paswer momidreditisiid'® masniperimoBaer of the TAP
tenperature of 219 T. In contrast to these results, no
sydefu.nite heat transitions were observed for cesium 20

oo RGO REGHIGHECh ol Spfbh o i Howed a curren

mﬂBé‘ﬁ/&ﬁl df'@éatérhl@aﬂ-@ 2@611# f&i%ﬁiﬁéd@m divxitle ard @gimirdsit imfdection of
shar

0.01 volps for emltted water from the inorganic salt catalyst at 360 °C. The minimum TAP

temperature was 360 °C, as determined by plotting the log 10 of the ion current versus
temperature. FIG. 11 is a graphical representation of log 10 plots of ion current of emitted
gases from the K,CO3/Rb,CO3/Cs;CO; catalyst (“log (I)”) versus temperature 1.

Curves 168 and 170 are log 10 values for the ion currents for emitted water and CO; from



10

15

20

25

30

transition between 390 Cto 400 T. The m dpoint of the
tenperature range was 385 C. The area under heat

;40N curve was cal cul ated to be -182 JouleBsi004/042648
deiroggr}n&dl&r-}hle 25 beginning of gpbility is determned to
start at the m ni num DSC gen'perat,l#g‘i of 398 El Thﬁq . .
thesihanganiceait catalysts iSharrinflaetions fr weates gad £Qzyfrom the inorganic
ho eneous i dfi € of salts. Exanple 7. lonic
Saltﬁagaggﬂcgli“?ﬁ st1'ng of an Inorganic Salt Catalysts or

?n t}ﬁ BeHMsthidahe %E@Hg%@oﬁ?hﬁ@@a?ljg,@otws@ ons.td and
esting was conducted by placing 3. i pche
cesiimtchbonato hgd now-detaptable suHPYidpEegions ﬁtsf‘{HnJ&’}fﬂf bath ditibd water

Lnofgani c.salts in a quartz 30 vessel with platinum
an%?“bg?)a’gpqsﬁres separat ed from each other, but

| MTEThe 8GbdtdhtiahBcreaseinlemiited gasnfof fHedFQNRIREOICRCRE catglyst
were connected to a 9.55 volt

d |1 d .220.000 .
domnmstnisbanoERTic FelbCAARHS Somposeat fie pFEoS fifGfeat {pdteanic

e‘?‘%ﬁgﬁ#@fe&g r%%ﬁﬁ%?@%aﬁ% Uszo%&gzagﬂtsusggg :

Exahfole 62 DST Tedinzifiandnorenrie SeltiCutalyst axfd Irglividual Inoxganic

s SUBE s il S BASE AT i
7 0, 1 6 [+] [+
oo 7% oo T R A g b e w0

o L | | R5TeRt R smafipGalitiBeter (DSC) Model
60@2?24‘%“???%3 gib”gﬁggﬁ uéaﬁn% EiNazcoe/&Eaztgco_e/ Rb2C08/ cgrz(goe ) Mode
DSG7ahpstfactamddyReckin-Eloep Ootwab, [Congeaticut {5k 74)

exhibjits rel.atjvely.l a resi |

£ St B R oy R0 2 I Gl MRS Sh gt ot
sa}ﬁ§1 Bs H80 1RO Crixthrs aibited £6i0ad hewt trahsition bétosemBd]19 °C and

ordered structure and/or .ions that._tend ’El;’)‘F‘te to mye
26856 tTHermidpointotithe tereperaiure rABSHYAT 2% °C. area under heat

K2CO3/ Rh2CO3/ aj yst T : al
oS L RO 005 b Aoy b Th peginning of e
di&ﬁ&&%*@ﬁﬁéiﬂ%ﬁ&?ﬁﬁﬁ@sﬂﬁﬁﬁimml%m tenspeeeaturerof@d 9 °C. -

176,178, and 180) show.a_shar ecrease in .

e 9 copinesy 9 Gesre s, B A eet TIPS MR spRyeq for cesium
cagb%%g% from350-500 C. A decrease in resistivity

enera

Iy indicates that current flow was detected
dur i D§C apglliis af 4 mixturef ofild} GQg NapGOp,ead €8s dunipe thessgcond

heafinb Als o et ihs HCORBlgus KO0 i B iBPa e hep'toa
tr%)?ﬁl%é%e{\%eﬁ%@@ ofMB4HE ot NaRe Whi8pdit oF tﬁéteh%{éf@mirﬁh@amﬁ 85 °C.

nperatures in a range from 350-600 FIG 13 i
The geaminier heat trpsiter curxe was caltulpisd tpbet B2dpules per gram. The

Na2 CoB/ | Rb200B/ CS200Rcat . resi sfc i o
oSG P45 A RLPaE AFRGRnSR s ol BjuleRith YIS fefpeft e of 390 °C.
T]%é% HErEnsitioh iRMiches ¥ Sutk®ditially Bombgéneohis mixtareiof salfs.

B/ K2CO3/ Rb2CCB/ cat al yst r_eS|t a;

dopiz Gahetivity: Testing

A\ ALA TS ES (]

OFES Jt Rels thg) Eestin conducted by placing 3.81
P ‘ > atal'yst. %}v?sér eatlng,
oth 8 5 NRFHEORFHRGEB/ R Gal cAla REEkr clee intlividualvamrgnaix salts iroa quartz
room tenperature and then heated in th cgnductlw t'}ith
veapg) avitht platimou preoppeuwires seprrgteddras eagh other, but immersed ift the
Na2 COB/ K2 Rh2 '
salngﬁgfq g,@u.tpg%&%%: :Eéegﬁér?sg‘ﬁre&aéo%é(&éd {05°9.55 30 Ary cell and 2

Ce Versus
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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tenperature during heating of the inorganic salt.
catal yst after being cooled from600 Cto 25 25 C. The

wo ﬁﬂg,«é‘ﬂ@ﬁnduct ivity of the reheated PCT/US2004/042648
Na2COB/ K2COB3/ Rb2CO3/ Cs2CBgg at al yst | ncr eased

reI ﬁéve to the iognic Condgﬁ:te 12/°|§|t gtp &F Legreslgtancerelauve

to g&t{a{ Jgrﬁoh%{e gégﬁlteﬁxCE? G GLH X005 S SreRius teHpdrRafed@TE Curves

first heating and secon
17heiau| I'BS, 1778, andyl 80ere lm@qﬂqste dof K5E0:s renistaned (Gpghiesistaars,

Ko R S8 G b ST RIS R o O bt
resgﬁ?a(:@e 2{!&%@%}3 ztd}%zg%ms?’d‘@mﬁy& refiktaMed taapedtively.

an 1 nor gani st. A1-2 cmthick
| ay Qla(b(fcumvwé) exhikiBGeBtREIY b0Er Stableaesistancy wbpvazC% (curve

I di t .
7B\ el ot 0 0 AR A5 et
W 515&/91510% tliﬁpaﬁﬁ %{ {GA6VelapRE FrddPeae éﬁtﬁﬂ&&lﬁ&ng heating.
the cata was manually tilted in the
Tho R COaRIn Chikis COgoatalyes, LD 0K 65/5i360s setalyamd

NeGPaRAE 008 Bt SRR (Hsielride a8 {1 md 1) spow g sharp

deéa%gde %@mﬁ@&&@ﬁ@éﬁ ommmmﬁmmhmaagagmmmsso °c A

er the sane condi tions.

@mm@t@@ymm@ym@m Fan?sttﬂovrb@'é&ﬂ%te%t%wgam’hmm

o, S e B BOPEyhe TtB PG, 12
defsonsiaat taf the iksrgatdc Gaechtilith are dopemlly mmré&mabile than thépure

Presence of a K2CO3/ RbzCO3/ Cs ﬁ Ca aI yst and Steam
inomgani¢ sAltSAIGTRPESHUTSS Wb A TANRH Q- procedure was

use iations are
~ des ?}II be%ﬁa{gagﬁ? g&g\?ﬂé&%ﬁh OMl—ggsItﬁgflé@gy C Parr .
Nagammzmtaemmmei cdtdl§taysistancectelativa® KsR0; meistepery(“log (r

KRS At it 8. TR RaAbtdriTalb b 3 heat e

/xﬁ @Fﬂ&b@am@w LAtSlysiGenakee® @fatlﬂ@tdKf(E(Dj ﬁ:ﬂlstahee (curve

ziuto ave from anbient to 625 a inle

17@))v¢rsusztemlpemtnre dideg heating obthe T@CWKW#RWQW%Q% catalyst.
A e e ek DGR Gbac SR EED shBIRERE dlcfed Biebli

te&rg&’ﬁttﬂé 25Btheh Qdted in théGehducavitivgsacdts. /(Eurael 184 1scmlog plot of

essel (a 250 nL, 316 stainless st eeI 0 sse)
NGO O e O/ Crobi0s e3talget Taisanseseiies o waisnte versus

cont.r ol 0 °C
e e A B e EA el e B Eoid rom 00 °Ce
24 Wﬁl‘i@kﬁ?c&:oﬁ@ﬁkftfv?& of ﬁife?mhéa‘%cﬁg%/&@%ﬂlbﬁeﬂw%wtﬂyﬂ
capabl e of regulating flow of a ho
m@\e@%@dmlmzwo pisai Fadac Byt theiaing dinf Sk EtEE0sCnCOs
mn An outl et side of the high tenperature control
Y was attached to the first inlet port of the

r eackrom thé differeicede idrbecbndastivities afabe morgans: saltddtalysbduring the

ﬁﬁ\é essel . @gci glge%gné gea%%% it }IES; b%qnf ed that Sesigorgarlug Salf Gatalyst 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 1-2cm thick
layer of powdered K,CO3/RbyCO3/Cs,COs catalyst was placed in 2 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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Product Col |l ection: Vapor fromthe reactor exited the
outlet port of the reactor and was 25 introduced into
wo0es616a of cold traps of decreasing tenper atROEESA004/§42648

tubes connected to a serles of 150 nmL, 316 stainless

ste hok m‘\lf%sé;d ﬂ%ﬁﬁ\%&&%{&% \;ﬁf’eam and

Kg?O%/Kﬁ?(E Osf¢ /BRI \SRIPst %ﬁd SR Mo Wikeh ptedsef with & spatalagthe catalyst

eactor and through the cold traps was
hadegmﬂsﬁe&ntyoﬁmﬂ}eeded usi ng a back pressure

regul at or. fI

! b G, Dhe 1Pl g BonatetguS wleff e ABRinE oW Her the

sarS bdRithnget test neter (Ritter Mdel # TG 05 Wet Test
Met er) After exiting the wet test neter, the

gas
st r éaNaMﬁI(DéR (asngg @gtab’ggchgmp igquid a%adﬂy flowed

. "35’“"” ¢ Fnp DR RS} %%%é%&hﬁﬁa'i\éffem

PepienSougttein théPresence

}e .Stream was

of ¢ Rb,G: st and Steam. Tg lowjgg equipment and
LT %@F@?i%%@@?? R Rl e Biaibed

Reg&ﬁ)?lagi Zm%:gﬂdm%ﬂgm Dalt %;me\@m?ém@#dim) adttgd tetBS MPa

rocedur e: rro [o . ra was charge

WOE-'lﬁES Serare 3POPBDE SORPC, s At Wik h Bl Agbper and an
\éin{e\é b%cil E aZer H?E%ﬂf%ﬁn foﬁ olnﬁ“é d?ﬁ’é oﬂﬁﬁﬁﬁaﬂﬂmg K‘]iéda%toclave

a Su conten a nitrogen
at e er?oemn afnwexm 14625 %(E;m, gaa mﬂeq)drbaateamﬁhlm pogeneafutlet port, and a

0. 009 grans., The cr e f eed heated.to 1 Ce . The

epiFeS A SRR LS. (oo 3o i g O the Kitocave
5 B 4tk biASs f1gact or ... The K2C08! RbZCCB/CSZCCB .

Wcataal%sat vvag prepar ed by combi ni ng of 16. 44 grarrs of

Ad@ﬁmvml-mgdém:wﬁs @8Qimlarl 6 xtainlgs okg vessel) was -

eqp?pﬁ%ﬁﬁp ;E‘(&ff@}pgé}% deggﬁg%% (.aotlﬁjo}’vc'&lvﬂgda Pressure relief

detid6 eRérmRbiiéCa pRddbume h ﬁ%eﬁ{ aid B ﬂikh&eﬁﬁéiahﬁﬁp@ﬂml walkye ¢Swagelok
250 C .Thelnd|V| dual (K2CCB, . Rb2CCB,, and

Va@@zﬁ:&%j‘imcamble ofmpgiatmpdiow @ﬁ‘bhﬁ’tai’ﬁf:‘é&?» ael/or gregsyrized crude
0 P
Aot o 8 ot A TE Alept Bl fafol v

wisagadhoTté thermstihles port bf theeedctstiafiericrtde feetlakas charged to the

carbonates. 15 The cat st vva heat ed i.dly to 450
additign yesseh (Prior i@ usss e ad aﬁ% ’??Wﬂlls“laﬁagt hane of

Plﬁégct%{e%ﬁ‘n Wbt ot ﬁﬁ%&@oﬂé&ﬁe@ ﬁﬁ' Juﬁ@t fxﬁ'ﬁSf: ﬂh@ Reactor and was

ure, steamat a rate of mJni n

mmmbahmtcaa sexiels of obld2taPs oﬁ&maﬂmg\/&ax;pcmwse(dlg wbcmnnected to a
react qr

A8 T SRR AR I B e
@tﬁae&"ﬁ Ton’n B Mﬂe%m &B% Ngfuhtﬁ&ﬁdeﬁﬁtmaﬂf FHEWTitE O the

react or u3| ng 229 psi) of
vam'efrorﬁ ﬂzememimemld tResigh rdz,r:l cod;d trejes W@eﬁg@lateﬂﬁasgteam using a back
remai ne dtl vessel after the ad
PG ETARIOR ch IRAL E oy, m el gos olime for th g s ehin it h
I aﬁ:%aélﬂem WasteQianGEy @dueliiodd # 1@ 03dMed Te@nMeter).
col g&grude T eed. %e caet al yst‘?grude feed m xture was )
Afree zxitingttioe wetrtestanéten theegap sireanuwes ofllectdl icagag 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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mai ntai ned at that tenperature for 2 hours. After two
hours, the reactor was cool ed and 25 the resulting

womes/ighae/icat al yst m xture was wei ghed to det erRGTES2004/042648
per cent age of coke produc®d and/ or not consuned in

Cw&gﬁgamﬁﬁf?@@ From a di ffﬁ%‘x%‘fellln élg{)#deg%at%g%@ar%sgﬂ%mde

facCR ﬁﬁdaﬂ Zg@e react or per gram of crude
pr(%ﬂ he% al pra{)yduct i ncluded 0. 87 q%gams of a

Prccﬂddee pCentoNegra (187 érgrame)r‘ageecm e Hha addition vessedn dhe crude

foci i en A3 AP RL Fofe CuiElE ST et Bt Y GHAPRRY S

coﬁ@ﬁt o r@m%&@@m‘cﬂg& &:lhtéi@om ot gfarﬂ%aﬁhd @&italSN i#Vncoditent of
crude product rans of sul fur and,  0.000005

0.090 gnams f The Qrudeafeemwaahgat%d torhR0 G- ublee $reRAuRP2 (R CpeiOs catalyst
t her., anal yzed 2005/ 061671 PCT/ US2004/ 042648 71
(3{'#&%?5}%}”85& rg‘?qﬁt@\%% °Gn procedures, conditions,

cr uqaemed);/mﬂaogmsgbwtatmﬁmtmm annlbinixﬁmfﬂﬂtlé grams
9. The crude product of Exanple 10 zed to

of Ke€0s.ni9 graws of Ry2¢an gad dit 4P grasng ¢ 3} fie crude

N e

KGO IR, CaL/Cs, COAcatgystiimd afDS&ﬁmmrﬂ:tureFof 268 i°6u dhedndividual salts

ol 4 B G i o5
oC rﬂ,ﬂ;e]‘ﬁ S&ngé!r&ﬂreai ﬁ)S@ﬁpr@ﬁt&r@ of iR 1861%&&6 @81t @dtalyst and

at” nost ans o cata yst per 100 grans of “crude
befoseitic (YSEisomeratare of thel ingivishhabmetahearbonattsudes a crude

O e ey i Bl L BBl e o
métﬁéie@f%@ enfeih. Affet Rackinpdf diRel rehbonli@mpeiatidre, steam at a rate .

product had a sulfur content and total Ni/V content of
of 8t4 mbéningowb wéthameatgaeiof 250 ewimint wasTgetsied\o gsreagior. ofbe

e A i B A ge o e

m&tcgtg}rbxbys h@ﬂrs?fr#atgnm%%cmﬁk lﬁeﬁbﬁﬁedﬂﬁio illiE’aeacatr usingsit5 MPa
rans o ydrocarbons., wt Ql nge
(23 ol over 6 RS oBeS 90 cTich o (D36 SRR Tamned dp the

s e s M TR B P %@f%l%%%wpa.
te@c&ﬁm&m 370-"Cavas(ahatmved dmﬁngath@raddhﬂoﬁeé thewirude feed.
Hydrogen Source in the Presepce

mc&m%@b@@@é@@m&%m SO TeAcHon-tRmpETRLES P45 °C and
eduf ﬁétte@% £ f S howds) dA RBEWEAHRE, BRACEROGHRSXIbled and

atal'yst 1'n es 11 and 12 were thé same 20 as in
theEoemumhg réasdueécambtst triveture @43 weigil tofdetermites o pescentageof goke

gr nd 60 ra of, the . K2CO3/ Rb2CO3/ Cs2CO3
Prﬁl‘ﬁ‘%@ﬁ mﬁ‘i’#‘ eaiMe 11, et hane was used as
the M%fcﬁﬁa%néé)ﬁiﬁﬁﬁial &dial?@fafei’glﬁ akd colta/@imgﬁ@mgaﬁe weight, 0.046
use as the hydrogen source. :nd% i cal

grampoﬁmkn remaioed fthe reactompemgramotf feesh dBirestaial praguet included

d d ' t ed.
Ligaaar & sBe gk Hith p oY SoRCART BavitL At 1 S by SR
mc]w%@d unreacted CH,, 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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25 represent wt% | iquid hydrocarbons produced, and

bars 194 and 196 represent wt % gas produced, based on
wotJoas/meéaht of the crude feed. In Exanple 11, BE3/USZ048042648

crude product (bar 192), 37W % of gas (bar 196), and 4

Cor 1 EREGPlS 100 o oR RO s SrsomifiolS 13Rle e, gpatyst were
theCdatfés i BebiGple(darheldtde dpradwt%m&ampre A0owis dtyized endetérmine

30 wt % of coke were produced (bar 186), based gn the
boilisiggangeatistributions ferthaisgids produehmpheeruda praductidgpes\ara of

conpari.son of the f |
e PR 5 Bt 1T R0P 90185 04 AR of VG0, and
residiié e fteni\Gt (1@0Egrafms g@idaicR- detedtatds amouite o tole. t 0
produce and/or transport than hydrqgen, thus_a process
t hatExamples Saad idemenstrate that sontag|of eriguds o 2vtha ieirogen

th ' t e _
solfgs SO ptrRofls £t AR eRS BBl E ] bhiffsF iy O R #3 i PRef produces
a t&@pﬁoﬂw&mﬁﬁmmea a@r&ditq)rﬁ?ﬁﬂ than ig dkiquid ?ﬁtnmreatmd‘Pa rﬂt“he crude
Il nhorganic salt catalys 0] r uce ., ot a uc
prodighpderesigin aomipr A 4LRE S0EPE N P RR Ko BF D5 Grude feed. The
oruds! ‘f&&aﬁﬂha%f’d sylEff? Cbito AHASotaPROY Bttt of 83655t 90% of the sulfur
procedure an I t he

e 1norganic salt catalyst were
costeneand N/ Vi coatemtpifehe &Grufe feedcept that the reactor

b SRR B GRSt
@F%W%fm@é %‘dﬂ) otFdt (DTAVMPY, zﬁﬁea%@ﬂ.@bi gfanty df hiy@focarbons

e tota product had hydrocarbons with a
with ssboilibgitange distritadioh betweaen260-500 1 Caat 0 fg Pa, @il east (0@ 2grams

o e oS o e A e AR i 0 0

Megntacting period,.- A crude product with APl gravity
product

l :
oSt eXapreserotst T at e Met Hot oagﬁ’cr?gé%eﬁ’e'
cotditions, hnkthe M, 00 CORATE, COS catalysttia Bxamplosdé anfl 12rwere the same

inorganic salt catalyst at Va{iria?egé(ér es

|

res t
as i Bvnerle 9, excepichpy; 198 grans of ¢H exre Negs) a@ﬁ? §0 grapos of the
Ny RN
BOMRLDELIO0 BRSNS wRl IBSARERLIS bl s Bl
hydiogtmsdured, Ia BRamgie FEhdgdiogen gas Waaelmdae&rﬁhydrqgen source. A
SN e of SEEEPERHAPL et SR el o and cok
is SF1EP mngaﬂsﬁbsstana mﬁ E’éﬁré’deﬁ?wt%_fcbilé@&:foﬁﬁf%d, B&19 190 and 192

réacti on procedure were the 'sane as In aw? e 9,
repraseapwit higriditydravarkens poshiced; dnd bara|1$4 and 96 represpriont’s gas

carbide) were direct cha d,into the reactor at the
PI@Q@:%%@_ODGE?HSW%&PJB%G&@&%%%) was used as a carrier
9as In ERasyRMA! 83 Wev oF 3Bude pRo@uch (baE292)0 3 NAYE 6F 948 Shar 196), and 4
o RampRITHL 53 4% gr ams “of o SR Pk O g B 126)
witieofziole (bat 4 B8 basst anythe waight of thir SepodNegro, was produced.
In Example 12, 84 wt% of crude product (bar 190), 7 wt% of gas (bar 194), and 9

wit% of coke were produced (bar 186), based on the weight of the Cerro Negro.

Examples 11 and 12 provide a comparison of the use of methane as 2 hydrogen
source to the use of hydrogen gas as a hydrogen source. Methane is generally less
expensive to produce and/or transport than hydrogen, thus a process that utilizes methane

is desirable. As demonstrated, methane is at least as effective as hydrogen gas as a
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- 25 In Exanple 16, 132 g of Cerro Negro was conbi ned
with 83.13 grans of silicon carbide (40 nesh,
woSbesnees7d Materials; Aliso Viejo, CA). Such siPOTAN1004/042648
carbide is believed to have low, if any, catal ytic

hycﬁ-gg%}eqrptulrc?qiw]a%qpunder Lpe ro%gﬁsaﬁ]nﬁ.ﬂl Itn'gg?r@g% gga?%c salt catalyst
to]ﬁga&gel%ﬁg%%@ture of 500 C over a period of 2
ours

was neterelq |nto the reactor at a rate

(el D

was coll ected i ol.d traps
SPRSRRRS, Jras00p PePas s d#&n‘a%?@efa‘&%ﬁs‘%?ﬁfa q“%"aml’k"
9, é:Jc thAAGhE Mabiok hRBSurvAEs 98A&D! | dat ed and anal yzed WO
/061671 PCT;)U820041042648 73 I'n Exan'pl e 15, 36.82
gr aﬁmpaﬁz 16¢ thetreactorpressursrwas b1 w@ﬂ Tasix %nsrﬂeﬁj@ntacﬁng

peSE i 5 0 AT i e o

prdd'aet 1 Bffbn¥mith al distribioOef abohatuimbesd ml ayahgd fromlfeto 32

carbon di oxi de at nosphere. In Exanple 16, 15.78 grans
(Seﬂmﬂ%:tm/ﬂ@als%d on the W€I ght of the crude feed) of

o) d fo .
E"%‘F‘%‘SD e@%&?ﬁcpo?@g ssit }.’ﬁtﬂ/ﬁ% ﬁﬁ g 391? ﬁ%’\nth% contacting
cﬁcbd. | & @Pudeqrbdite with API%ra\&tyhifrﬁ lcﬁ SdiSde G ivaD pmkiucai Thc total

AIthouhtheyleIdlnEx,rrpIe islo the in-sjt
prcgi@ﬁtshaét% dFpcarboms By DUGOR RSB hOR RuRbept BagHRES 5prh 5 to 15

(S&Q&Je%[)q&\ﬁ@ It catalyst is greater than the

situ generatron of hydrogen under non-catal ytic
condhtsecsxampliselejrioastchtomethodsi forponticting the cEidarfpdewitls hydrogen

,|s 10 one-half of th I d of crude product i,n
m&ce@ anmﬁams e Lo e mr eSS K pptfoe a crude product
withVd e APT f%ﬁiﬂg 1A pfeftird Gl criide pro@udt withen highét or
I'n the prese ce of he |norgan|c salt and in the
lowdrs'efiqgadty wageredwed. hydr ogen- sour ce. - Exanpl es 17-20:
Feed ;w | §9rce|nthe

al ci um

L K Q0 c Cro Ktafy Ebi'gﬂlcah da'irbmerm b Abkence of an. External

I ons. e appara reactlon proced crude
El@.‘.ﬂ%&w& wg@lﬂsb%rai Swernde foes e

A B R 1 i o
silicbg cﬂﬂﬁﬂe} wete dinde k:hageﬂ hxyaiﬂxfegeactorgmﬂle\mmeum @arbmh dioxide
Tl Sl B

Fx%}% { {sQfe 2Bkalyst as in Example 9
enpe ures, s%ea%?ﬁ?oMIrates Eﬁﬂ% pergentagéglnfxmmpe )
In Exadpledi6p amz:g of g'la:so Negrb waﬂ@)nninncﬂm‘ﬁhl 83 48 granahef siticon carbide

(W pestn BrepsodiiluteritecAliia Uik LA S5k ficdt Fardill if fifigvag to have

13 3 8
lo&h?m%g%tﬁlglé{ﬂ ﬁﬂoﬂe?ﬁﬁ%%ﬁ%@ Phasstonditons BeseriBetPheReih!

tenperatur was in a tenperature range
f r odm smmmm tR5nikture ashedted theebteaction(tpnperatigg of Q) °C over a

17 8, when enper.at ure_wa
P%?{@&&E@gsf F’Eﬁg‘gé Ve n@eéerg% Bﬁéh BE%%‘EF& agate ? 18%gm3/m1n. Vapor
gehdiftel DR bk TOM G WiR cBI&HE 7030 cdld traps and a gas bag using a back
pressure of 3.2 MPa (479.7 psi). Crude product from the cold traps was consolidated and

analyzed.
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grans of gas per gramof total product. Coke

producti on, however, decreased fromO0.17 grans to
woRo0goeg6rans of coke per gram of crude feed at RURAUS2004/042648

hi gher tenperature. The suf¥ur content of the crude

proiﬁ t al %glrsdggrsg%gﬂ%q% s ﬁd&‘:‘fé’?‘gcdﬁoﬁ Wﬁ%ﬁ%nc&nﬁefecd)of

a JoFd?l%?sf %&5@&[‘1)(%9&(5{11& GniheA 1P a6 6f A dhstB0GvaS prbdfced! flom contact

€ 19, a crude feed was contacted w th CaCO3
ofﬂmrmfude ford withrthé tnorganic saisatalystiin the aarbee dioxidscatmpaphere.

co k h%?'%‘glfclt%eiﬁ egfgg%ll f%?f e cﬁ Jf&&u&l% b e@%ﬁ ﬁf@é cppde feed) of

ﬁfﬁoﬁ'h RCWER 88 A PT Braekg TWUB wdS prodiicad o éontact of the
theeg;wﬁroductlon i n Exanpl e 18. Desul furization of

sfliconl cavhiderin theagrhm dz%éﬁt aimasphere.

P A0 A A8, pLnBl! 183k Ik i el AEREn bPa 1B gen

sofiice §ethe rp@éé dde oﬂh@ihu e a&f&sattfcaﬁl#sf isrgremtercharpthe én-sito gédeeation of
sul fur content of 0.008 grans per ra of cruy

hygrogen undﬁr@pntcn@lmcmedwm uEle e %ﬁ%ﬂﬂ&@e 16is

B SIS e Y B ek

hyﬂfogbiﬂ & gdnefmﬁ &bhtacaifahg/aude\Mdm&mgnebenm ohhe inorganic salt
reactor. producti on and coke productlon
an@mgmefabm P aBFF@P‘é’a@éddogqli‘ sE&%‘&F{'pl e 20 relative to the

e 'gﬂtﬁ'célﬁrthe Presence

non ﬁondggsgbl e grggmﬂgntg rog%[ﬁl 3 % gﬁu?t .
grgaﬂlg s{186htdly 8 3erd iR Fan R as %’Eﬁéﬂ'ﬁpl@ o eﬁeﬁﬂﬁlﬁf the I0eetd Negro was -

oduct, cohpared to of 0.01 granms of sulfur per

adaeea diraty piiucueroringauteks dwogihwp thpepddifipaswssel and hydrogen

ooB ST ARG e i e a0 s 1470

duﬁgg teadontaeting p@r@dtﬁl'nidli}ﬂr@@ﬂ gﬁ@ﬂuﬁﬁhﬂemlzsm}’mﬁlalﬁeacuon
At~ 500 C, and a hydrogen flow rate_ of 250 cnB/
temma@rm*uﬁp@n Sovisles, akPeRrsRtages Qi @aasarigeqo@e produced

arSaBillale ‘iél%i)%‘lllﬁ\ﬁé foan the amounts of coke and of
non- con

ensable "gas produced under non-catal ytic

condh Bramples 1 and d8phe K%Ggamc@g@mﬁ?am voatuaed; sins
B b ars/emachng el Sk ThExppln B diprg being
tethfitrRhube/fad B Jt@ﬁlgeﬂﬁ%? Werfod ﬁ%ﬂ?f(ﬁﬂﬁl%@@@b during the

ntrol experi or “exa anple 20 in Table
4, 2K dHoGn ifh a)ablemr(d?mGt hﬁa fqmﬁnampgcs a7 ahg dB owbetbibe temperature was

o GRS SRS Bl oEAS 94 e Pl 8 S

dRéded from 0.17
gr%e t%{s glgpgltr%‘ﬁﬁft hal'p roﬁhct"@)‘ke prodicfien, %W@QéiGde &

of crude feed contacted with a
gringsltood)@f gemsraf eoke gorgrah of ctide foed ap the kigher sempasatuge. The sulfur

o5 e et S35 SR S B8l o it e
grith o§bhid6 Qfoduet RitHEhigher t P&ﬁdw SBétA cﬁa@rmb@msmadqw &21 8.

were the sane as in Exanple 9 except that dr ogen

was InExdmple the ch;tﬁrfcﬁgbwamw*@d wuth €26hp Pondgmmsnmlar to
thg coanBtlons descnﬁaed %(laer%xamw?e 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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conmbined with 30.88 grans of the K2CO3/ Rb2CO3/ CS2CO3
catalyst to forma crude feed mxture. In Exanple 22,

wolsss/Bignans of Cerro Negro was -conbi ned wi t h PEII/USR004/042648
grans of silicon carbide Mo formthe crude feed

xture. 30 Th rlde feed ar ge
ofipete 28 i BRTER e e o geid orod b BrAER FREH £ bed, per gram of
cnﬁ@ gﬁcﬁ@t @tOI%QmS EB4UTRR 2k BéRpiree td @R GhlFir shutdnbof 01008 grams per
ting and ding periods. The crude feed m xture

granaef ¢rade prodog fantheCrusearoduct produeed mkapplel&i ned at

300_.Cfo The re "E u
i ncF@ﬁ@B{f 230013 E(fﬁm@m&%? e’iarné)lﬁ ?&an Al F}l% alfnﬁEe%ﬁa?le 2008313
graﬁlsf Fsilicol QutfbideAnsead bhe irkRgAiOsalt citalgst tascharged e reactor.
0 C, water was introduced WO 2005/ 061671

Gapgmmwdoam peodugtion pigpificaatly igreasnd 1 Examplg 20 rpfative to the

/ nb
oot ol BoE BRUNRLGCR P 1, A0 o ot Comcions,
0.2 bf\klegrt gién afdhudepddog, @125 igrathss of n%ht-cmudensable gas, and
mal ntai ni ng the reaction mxtu t 400 C,

0.5 graws pberude prrdiust wWewe preducedc ¢ prgugiGRogsGeddn Example 20
B AP e oSSR AU i
pef@amad@rudel produtt prodivued mexamplhbs cold traps was

consgl o e el e b BT Pl 0 A, 0 g

A Clé(l\]/'\f[&ﬁ d?gs)ﬁ{g%%r M—EE&Q @Qéhcﬂlﬂic‘}ﬂé'aﬂd %ﬁ%ﬁoﬂﬂ‘?ﬁ’éiﬂtshlts At

were p oduce as a vapor from
500 86; acka hydrogaa fhovadee 6£250 e mm,hhs #eaoyy shakesntsoE’

nSepls e Werparenifiantly vt Rl the R @f‘%&?&%@@#@&eed -

.coﬁaﬁgabwgas Pr6dRle@ undednt @Bt cdf:ﬂﬁlolnﬁls pect ed and a

dark brown viscous hydrocarbon |iquid
- frofm exaenple%m inorgavie sahzatabets,(Bos E?Impnlés él%nrlﬁ ip FT ahlg 4, FIG-

163 e BRSSP ol

prdducéd Q&%Mé‘d dase the cmtﬁilféxpérmeénﬂ {for pmnﬂple,t Examsple 20 in Table 4,
observedln Exa Ie 21re|at|veto of , crude
FIGr Hlu &t orp itagread gﬁjb%gf gag, the thermal cracking of

| t
théj&ﬂg% pro d& ﬁflﬁﬂ‘:d u C e us |0nvg{o/?r’ea? Em%{S P@g&%& ?ﬁgg& ib hﬁ%‘, 3t most
5 Wit ir hone Ibasadvcm the tatalamusimt pf crdde feed contacted! v\um ahydnegen source.
h ]

Ap;mrmm ;Examp]ﬁsélcandaa vmmﬂmcsammaeduE&@tnpln %xamtbat inrdrogen gas

e L OB LA R B2 1> 1804 GEerbf o g 8 wes

coiﬂbﬁié@ hwithsPRes }_éfaﬁﬁ; of BXERPEOFRBA04d5,CO3RLRAB st ﬁ:f foﬂn Qdmﬁiﬁ feed

Feed wth dr ogen Source in the Presence of a
mlxﬂmavn%@mm %21@&6 gtamg o Eerro Negrmwaa:@mbmdweth 80.14 grams of

Pr oduct Vol.une Relative to a Crude
silispg E){de\\% B‘ﬁfffgg%dw Non- Cat al ytic

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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Condi tions. The apparatus, crude feed, inorganic
catal yst, and reaction procedure was the sane as

wodwesseiead i n Exanpl e 9, except the crude feed®QEES2004/042648

directly charged to the restor and hydrogen gas was

infdty TPk AFIERS RPN d aybigaRor D Soe IEREo 4 Tk Wasey and
hy?fdgkn ?ferél-r'i_ieére@ mﬂoﬁh@i‘e@ﬁ%k for&ﬁe rehtbiniaf aeamgf anﬁflﬁldiﬁgl Périods.

nL of crude feed) and 31 grans
Afie? GatRInQOBE Capbasmiruee af 400 RE; ihe avnstige aenwr%tn@ was increased

to S0 893 BB A GOCHor 2. 50us. §rBaRe Abr P B boeptor wes
colldcted #Hlthe Y@ tra gé ﬂﬂi&?%ﬁ apOL 1008 pRRIL6t tom the cold traps was
PCTI US2004/ 042648 76 In Exanple 24, 102 grans o

conwludetedea@lalﬁdmdm of crude feed) and 80 granms of

sili.c d re ch e

o odtieratpls Y BT e RhH itk habtF o B8 ikt of ! 4l feed) o a
daflerRaaikl bRfwdhyiBSchritn iquid (&@@rﬁdﬁc‘:’ﬁaﬂamma@?;ﬂ gduere gproduced

Under these conditions, the vol une of h ud
asgﬁf@mrcﬁorp coutaci<d the ardefesdprith the Ko éQp/F@sSS%‘Eﬂéﬁlwmthe
%%é%g(%ss{] han the volune of the crude feed. The

YVORG crude product produced in Exanple 24
was If E@aﬂnfﬂmn tater veysor and @%rdatl ssjounhefigds h:msmbdm:ed frof the

reqeny THBGoACHor IR PO A] 3 SEK DioAees By P hee fuid was
reddf bdd ﬁam;t& QEQ6L A &s gﬁh%f%‘gj npefdaﬂ{%%nﬁﬁ&g%h?lﬂﬁﬂwas

une o I nput cru e 25. Contact o
prd&uaeléfrﬁnmﬂmﬂct dmf the kiyude depelwisnsiticen earbidh én thediydmpen afmesphere.

A BS0dherraie TGS CLRHeRTOC gias APV bind SePIE Zh pelalfve g o vield
of%ﬁﬂ@‘?‘r&lu%i aﬁ&gtm% f«y® st eam was, nmetered into the -

reactor at 300 cnB/mn. The K2CO8/ Rb2CO8/ Cs2CO3 .
cat d:bﬂ}!mplef\&lsdqmm@pma aimpronementied thexwopergesgfithe prude product

prdceusiRg g Bipetberpheren e £ ol Bl prbcelbning hot
W E16 24038 tHeSopedBprodia ity Bkarhplé 26 vidsdoWwer bolling tbbﬁlﬂgfeﬂ'ude

to the reactor The Cerro Negro crude included,

pregustirom Exagtale 223 a8 demonsirategh by the Pa%dslpr%ushﬁ&oﬂeged in Example 22

o YLl b S ARGE S HoUas RSB D Framplo 21 bd

enligitad flow propéagmdlanee e gnﬂeq:r?ducﬁ pn‘oﬂucaéi in :cﬂiaglpw as
r resjdue. APl gravity of the crude feed was
de%xmm S’YW@FP%FOIPhe crude feed with methane in the

pet ﬂlﬁﬁﬁ*ce in the Presence
ofmrlégil‘ﬂj/Rbﬁﬂﬂ;f(ﬂs 3 Q mwo Pmuha:e amggﬂm p; m;igcrease
i.ncl d, per 8ra“n f total prouc ,
V £ u FOa L | ; n a i -

e
samn ds Gesddbedvinl ]:'é@nqﬂe gzxaent t@icrade fopd mas ditbethschazged to the reactor
anﬂ&yﬁrg?%r? gagq \ye}g ysed Bsbﬁe Lygroggn Soutce, “The crudeqf%ed Y@erro 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 K2CO3/Rb;CO5/CsCO;5 catalyst were charged to the reactor. A crude product (87.6
grams) with an API gravity of 50 and a density of 0.7796 g/mL at 15.5 °C (112 mL) was

produced.
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nonoxi de, and a trace (0.004 noles) of evaporated

crude product. The crude product was anal yzed using a
wooetienémi on of gas chromat ography and nmass- PCT/US2004/042648

spectronmetry. The crude pré#duct included a m xture of

& R EREEB 24 1 ek st g B SR R B B B0 Brarns of
siligha Ghrbfle Were RBAY ?ecnﬁ) #a réHéﬂﬁCACérhﬁe %fgﬂﬁctqtﬁfr@mm ofimiith =@ API
boi | i ng point of 136.2 C at

graviityrodl amtm@n@mb@&%%mﬁcﬂt laét°é%679dnf wmro@m o)
f
! ormghf el ARG, 08 bohunld dihe HAAE plciufs Suckd i Example

23 e abproximarelsdl 094 grehics thahaﬁ!e %lmmtblfﬁwscﬁ'ude’lfeam The véllunm of the
31.6 gram to a WO 2005/ 061671 PCT/ U82004/$41264\2]3k 77
crydg psedugk praducesk inFxanpl tg?"aWﬁs significantlyclses (400 less) fhap, the volume

of RARE rfict AR B xRl . 94 kiR ant increase in yolume of product
enhambmaipﬂ:dﬁce‘rfs abilityso génerate didré volameafionydeuod8 pereimme of

. of [ fur, 0.0014 grans of Ni/V, and 0.845 grans of
mFPéE PRH2008/ Cs 2008 per gram of used catalyst. 5

Hié 29N Eonkicy gPa e9é" ene of a
EH/RbA0: <G atalst : X Theapparatnsmisteam
duct |ncI ded t al 1 O uct
é dif; e shme;ag i Exemplad ¢ %Eﬁ@tﬁle JReifed jpto the

rea%ﬂﬂl lat 8 M‘éih:‘/ﬁﬂﬂf eTh@KS’C@;/R%ZCG{/@EQC@fcaﬁﬂ%t whi 9@@@1 by combining

i ncl uded, er nol e o nol es of hydr ogen,

276 gy o i5e005, 3 prams of 3oL G0, 2athid. 6 2008 FANGON . (o 5

ni 1 PSSR0 Tl A RaE0sRUCORRSE0 FEIRS1 6 grame

wap eBalged to thé Yeatthr € The Too Negéecge Mdcd!]ﬁ&rlgﬁﬁﬂ oﬂcrude feed, 0.04
m xture of hydrocarbons with a hoiling range

¢ grapygotad gramatich gonientiin 8 hoingrargeAistribuiion patyeen bf’cﬂ 26%0 (300-500

UFX’ g{@i%?é g‘{?uﬁc? l%)E‘i:t!iot&(g)car ‘%}ré,%dl ) SE%HIEH%’ e%gg%y@kﬁ’%d 0-56

grdnesnafaragdue SAPI @évmpbﬁ% ofudbci‘éede-n& 6.9. 03 nol e% of
mst - Xyl en an 060 % of par a-xyl ene
%&e{ﬂe fithr:r:ﬂ% ¢ In Be pEse %g)r}é%‘? nts bel ow
Kzég)? b?gg)ﬁ/glslg(%é% %gﬁ%srt 833&@&1 8@1‘ 2 Seride f%ede)tQS grams of total

de feé e used cat al yst
mqﬁmkamdlﬂﬁékgmmmf@loyst ) was renoved fromthe reactor,

haa 1B totalafduet MRl ent €54t ohfol BRSRG 140 Era R of e® product

and 01028 glfﬁhsgtﬂthy@foc%oﬁ‘ﬁaﬁr 'F!i@to(@ ¥at Osile@fASndhdel3 pitibble of gas,
based on t he "wei the original
1Rno08s oD 0s00A% motes abph diuwdes e0d g2 susdes of Ca and Ce-C

b o A qﬁg%% CEUS” Toe t@lanfe Sfine BaEpi bl M, carbon
mondkidkyid a trfd {0,004 ARllesy bEERpbred c(rdwprgd@drs) was
contacted with the second used cat al é44 84 grans)

to pheamse proset wWansnalifzed psigs afcepdinati no gagphromatography and

mald R B0, Roe g Bl Tho B Rl osRRUoBEEREy vilp o boline

ranigB befieen 4001588 0C. The $6thl liied prodavehikaat intQuded€.006 grams ethyl
addi tion vessel since 104.1 grans of the 133 8
benzene (a monocyclic ring compound with a boiling point of 136.2 °C at 0.101 MPa) per

gram of mixture. This product was not detected in the crude feed.
The used catalyst (“first used catalyst”) was removed from the reactor, weighed,
and then analyzed. The first used catalyst had an increase in weight from 31.6 gramsto a
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of crude feed transferred was crude feed. The total
product included, per gramof total product, 0.86

woQouem16¥i crude product and 0.025 grans of hyRITOCS20OE032648
gas. The total gas includett, per nole of gas, 0.18

ot e 168 Sl VD CRIDéspose B IR SIS Wi BEisoriginal

K2é6 /gagéoyrgﬁz at&?diﬁt) afe firSAiseR RataBROMCHRed D) 688 of

trace of evaporated oil. The
addmm c<pkeo 010685 igramhsuafeulfar, 8001 4 eemm oflyVoant & 8h% guamstof

kxR CORF s wa gt PAGEENE: i buti on bel ow VD
200(sAfifAlcriite fele@gﬁ%l%aﬁéﬁwag&nwemtn elelfigthsepestalyst

gram o ydrocarbon m xture, 0.021 granms et hyl
(365ngrems) to(prodice 150 gramuof reedvseaskiotad prodm sg¢s. The total

el A, s S 5R0 SRS g0y oot 0058

grah:stdrlaadmaﬁﬂd:oﬁate&umet;17)gmﬁ§of S0V ghas iehided, pmmia of gas, 0.18
nd t hen anal yzed, The_ third used catal yst

obvacot apdiogem ALk gtems b cahon fosidos b 035 meleuas Cale of a

h é“rﬁe‘?‘a“%ﬁsg FRpiig LR gof s REUERE B st sothe ppg i oot of

evdpataadd/sil i;md@ett(aalt/.eﬁo]ebenent al anal ysis of the third
used cataly was perfor he t hi rd us 1[3}»?' ¥i’§’t

i ncmﬁéﬂldepé? dugt ngiuded a

0% Oy i, S e e o

149PC &@fg@ied, ﬁbrgﬂdls ogtoaaqu?fd hgaln@uirbﬂ?s , @0 DD OIdledh afrethyk benzene,
n 1
0.ChmoRtans toERe: DHD AR REaHEyistes 100G  SpBHE P Eprte-xylene

- (mf r?gl:ﬁc a%@o&ﬁ?oﬂaﬁ Rt Boifing FoThisPeRRF 149 G aH0.U01 MI%). These

nstr n this exanple, coke, sulfur, and/or

. prqdﬁttalvmrdeqﬁaktdcwlmthmmdﬁ faed. the i norgam c salt

cat st @ff t the overal |

pr oih%pse(dgqmqﬂ qsg$ a@gge’g nfc; 4/ o&% {hlégg%ctor welghed
and @ih aedly2dd, aﬂfe@é@&dﬁﬁ@@' cahllyht mdrandﬁmﬁe i6 Queighe friom 361&3 grams

presence of the inorganic salt cat aI The crug of the

to ptasad vesightof 45 4fumeey taniiecreass v ( 08 ﬁ%eérw the we

Onl.oglu% @%ﬁ?%gegwu ng rQnFﬁﬁe’g‘é‘l%rsﬁtﬁ gutl 02& gé\}’véd&gfgrams

of €okef8id 0.08 gtanisoef sulfas and 067@1&111519& gratmdaé sq:nmd uxsd:d gatadjrs:l
(based on the wei ght of the 20 crude fee}d&? % 1
wt vAdditiomakerudetre &PW&W“G‘W‘I ée%RPé’r'%?ﬁ catalyst

(4&@4‘%3&52{0231"5@&(:& ﬁr}rﬂ h G tde %doﬁ‘ 04 BRaWRIFISthI dﬁd@ﬁndﬂ 114

cru Viatton of 2.7% and
granixofaeke age colbscdal ypeﬁndn of thgaske was eitriltedito coke formation in the

hydr ocarbons was % ased f he ht t
oS 1 YT B B e VRSSRstA JP0 g Oiip 153 grems
Of&g t&a)&?fe g&WaEEmdétf&ﬂdard devi ation of both liquid
u

evvas e tothe third trial, in which the 25
t e rrﬂhe mmnrmommn fiohided; papfgranh of fotal pradsist &1 8¢ grame ¢f crude product

t de f th
a2} 835 S5 bt S Ba L htal ¢ht o RE e G0 LS, 48 moles
of £fdrB&dn, 87058 Yidled b¥cattidndRoxide, and 0.03 moles of C,-Cs 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 100-338 °C. The portion of the mixture with a boiling range distribution below



10

15

20

25

30

amounts of coke tested here on the activity of the

catal yst system The ratio of C2 olefins to total C2
wowess/d1é79. The ratio of C3 olefin to total C3REIEUS2004042648

The al pha olefins to interfs&al olefins ratio of the C4

SR R o ol g B E R R 07
grafrdg{%? t&lﬂ% P09 odp g}&% $18EARGIERE A (AR Chralk bﬂP&a@iy@éﬂenS

The al pha 0l efins to internal ol éfins
determiheﬂasd:fefmhévy@CMﬂrocar bons was 0.92. This ratio was

o oRhe el gL FeBif e shighyshd STRHORR ooy YehiRr, weighed,
andth$t Eﬁﬂ{ﬂz%dV\@h@QlQﬁl 9&3@3&1&%&&@&%&%@4&@7&1@ heR4 gams to

rati o was . . This rati'o was greater than the
a tqtalextighted 56159rgm1§« (vemn@-em of 7P ayibs, bﬁ%edmnethfs M@lgl'&f)f theepiginal

KZ@B#BQ%@%%&@%& %@g 4 dler @taé’éﬁs ou e | n catalyst

8. The tHIR1 ﬂﬁ%@@dﬁh&ﬁm&;@eﬁ\gﬁﬁi of addlitiondhmafier, 0.90

ppar atus and reaction procedure were the sane_ as
graths<f catben, §.028mrams|of hydroggm AH025 ggams xys%dw%@ams of

oo AR B i U s e,

0.00P9 Eﬁaﬁfs@ﬂ ifes) &gl GOCIBSNGems of sidodd with thetmlanca being other
ane gas was _ continyoysly tered at 500 cnB/nin
tansmqme é@t:lbasc TBEHR, At FUGRRIPR et ered at 6

9/ My 4 Eﬁoﬁﬁ%ﬁ%ﬁﬁ%@rexa&lgl sglg( el ARG %‘?étéls Béﬁcﬁité’@&n and/or in

vvas preépar e conbi ni 2 grans of
oﬁalﬂm’{@siﬁ donmbt 4ﬂ’cﬁ t@s avesalbyieldssfcosle prhéuct (at least 80% for

“gzﬁacf‘ﬁ@g& <0 Oy EoRBA gy crose op e R Siah I the presence of

the lﬂnﬂ’%ﬁﬁﬂ: st Edtal Qa%@%}ud%%bcﬁ&t Ra £\Pon6ERYL avor@dticl cdntet at least

Ur content of 0. 02 grams of sulfur, and a residue
10@ timegthe nudnodydlis npgaremapes cogteatobihe cngledeertia o haiking wage

. heat.ed. i.n t dition vessel to.150 C. The hot
dlsﬁ? AR Relgds 4?0 i nuously netered fromthe addition

vesgg) the thrddnids, tHé Eb&a%@crh&@pﬁ)ﬂﬁﬁty@eﬂd (basad of teowmgphttof the
., maintain the crude feed [ 1quid Ievel of 50% of the

crude feetlpwas 89.7 e %, Wathea eandard,deviation of2<0%; the averags enke vidd was

io in, t I T n
7S e U o Ay R0 SR B 2900
thela®8@pe wd@mk%itgzsemfs cﬂ&ﬁed]lycﬁiommislwn; 2)3 wtt%e(based on the
met hane/ st eant crude f eed W|th th E}' roduce

weight af the edg deed) vth a.standadydeyn P%tlve y farge
staflcfa?% H%aé X a’I SfHoR lng)ﬁﬁ 2R84 okd%vﬁsodlél to @lfe tﬁﬁ'ﬂ%ﬂr A'®hieh the

was processed over 6 hours. From a -
tentfetdtareeomeolien of tet feed vesa¢ldhijesl; overhepttingdheicrude feed in the addition

due/ cat al yst i xt ht, . 0. 085 {2
vesa EBR PO PROHO BIRI PR ARSI SHStP R R euep it Tree

thane in the
a e e e A By e 6. 03

gr affhe otiotodtCalolefinsdol tntel Gewasgl. n ‘Bhie tio o G etefintatotal C; was
0.4° r’[%% afp%g ole:r ihs tct) ?&tgrlnal ole: uscrtatlo of %hu q,'equdp carbons was 6 61. The C4
cis/trans olefins ratio was 6.34. This ratio was substantially higher than the predicted

thermodynamic C, cisftrans olefins ratio of 0.68. The alpha olefins to internal olefins ratio
of the Cs hydrocarbons was 0.92. This ratio was greater than the predicted
thermodynamic Cs alpha olefins to Csinternal olefins ratio of 0.194. The C;s cis/trans
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total product, 0.03 granms of gas and 0.97 grans of

crude product, excluding the anount of nethane and
wOueesis1erdied in the reaction. 30 The gas i ncl ud€d/U§20804/042648

gram of gas, 0.014 granms oM hydrogen, 0.018 grans of

arb n m)ﬁ%rggﬁo 08 ranﬁgﬁéﬂéﬁ%%&%&%ﬁf@%ﬁbdﬁiﬂﬁc Cs

cm,ﬁgﬂs&eﬁgseﬁﬁalalfg ghydrocar bons. From t he anount of
drogen sul fi de gei\nerat ed, |t ma be estl mat ed that

appakd éiﬁ r@ﬁh@n @i‘@édﬁl%dwere ﬁib%aﬂ@ aardego’xlﬂ)led uDExﬂﬁplb@;l except that the
nonoxi de to carbon di oxi de vvas 0.4. The

crufly thedcmetbares and sleaiaSvEre smtmgp &xd mh? ‘@@afpbo“ﬁhe legyelf feed in

thedE 355 P pichiio L RN Soonle A BALSE R roabtof O RRAUAC T was

corftRDeIY Sigtersd @ 500icef iminab e xeéctms Stean has eotitinuously metered at 6
n- pentane in the non-condensabl e hydrocarbons was 0. 3.
g/mindo eiregpetorr at i o of i sobutane to n-butane in the

nonTEoNdEnaRhl calili mg@gﬂ@%&bﬁﬁ g 27D el of KoCO;, 32.2

conpoun , Pper ‘gram ounas ut adi ene

grafnf Kb CO4 alﬁl:‘l 4n8 gepmasef CHCOeI The Krz@Okab@ﬁJOa{Dpi@)ﬂhtalyst (59.88
oIeflnsto ternal CA olefins was 0.75. A weight
2pg) Was ehar TH2PEf i ns to internal Cs ol efins was

1 OR. crddb f @ﬁ}&n. 0521?5%&& @M@"Hﬁ% & 8PI ity of 9.4, a
cont nuou-sggde ocessi ng arelatively | gh s%af u:'rr
sulfir ocmsohtosf .02 grhn'slmésslan'eamhat wmhidue contenttod Optlcgrame.cpep gram of

ersd8 e upapied i Bndition e 0 L0 hobiioBinodf) ¢

cortRohdl PR ﬁmeHe adcﬁﬁ@rﬂﬁés@el A7 16:8p) 18k todhe ﬁea&tlii&m attempt to«
Feed with a o en Source in the Presence of a

majqiotioasly fs ﬂé@ll £ 80%0d theorectorryRlump v eaves ﬂaﬁwlate was . '3'5
ct s perforned using conditions as .
“‘S&@FP& E%IB%‘%E'E@’%%VEP%D The K2CC8) IRbgCCB/ clszlcoe
cat a‘lhyﬁieﬂ{aﬁf nggt‘éaﬁf@m‘e) ffemea(sjm?m%ﬂ ‘tvﬂhtl’mecataimht)m:j avkrage
total o rans. of crude fee Was cess
intemalgBAcior tRRBPRRITGIPT 436 S COMACHIG o B methpng yermisgidefped with
the A1y oliEi ot Ydduof e ! eI the Forks 6 (56 EBBt0P Lffluent
ysed 20 on the weight of the crude feed. A total of
8 r f total dyct, per m.of ¢ eed
3;}3@33% 0 grivas p e ted s robeared puer & Bafis., FRR a¢
dlff'e énge i Chtalyst ﬁlgﬂf e Que/ SRRy AMixRird Fefph® R0 grams of

uct, “excl udi ng the anount of net hane and
colmiee gram; eficrirde feell eemained indhe reabior.gErom pasitecd 68 therewde feed with

nlianen farat s KOS G HRe0s gl e G5 et of toal

pr&&uét%) b ARB o Pdrudly f68 %28 podubéd] eTheABHl Rﬂ)dﬁét ﬂélﬁﬂ&d @br gram of

non-'condensabl e hydrocarbons. From the anount of
totai)modlgtalﬁ) Q&gramd of gmamdlﬂ:%granm ofiexpdp grasiuct, gueluding phg amount of

he s the crude feed was reduced by 14
me%ﬁa‘%e‘“b‘i ﬁtngbmﬁﬁ’rﬂ“ of the crude feed. As shown
in trhe §aseiiié‘l'i[8éc§ pehWEfOSRAs, (56T40&8ms of hydrogen, 0.018 grams of
carbon monoxide, 0.08 grams of carbon dioxide, 0.13 grams of hydrogen sulfide, and 0.68

grams of non-condensable hydrocarbons. From the amount of hydrogen sulfide generated,
it may be estimated that the sulfur content of the crude feed was reduced by 18 wi%. As
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nonoxi de, and carbon di oxi de were produced. The nol ar

rati o ‘of carbon nonoxide to 30 carbon di oxi de was O. 6.
WO Bbes/06867C6 hydr ocar bons i ncl uded, per gram of PCI/US3004/042648
hydr ocar bons, 0.44 grans of¢ C2 conpounds, 0.31 grans

of .C3.cC 9 . "
shoffp i hi S HARGHE Adrcbed babihTRoiRinide? afeh BB ioRlHe Werb pibduced.
Thetorﬁ%lgr ﬁ-?—g Toﬁﬁﬂ_bbﬂ nidnexidene ;:m'bumal éigxiihlvmsr@ﬁr 0 g arbons was
. . evvagtrat_lo I SO- but e,to - but e ln
t h T heeS S0k dygepshonsuslpis BELEFBH By drogbons, 030 grams of C;
nds2 of € d0.10
conBRliEL 012 s B O SSAFGRRPA0 BN oF 0y chokilts, and 010 grams
of G:Q0irgBtnd{ TheGRgigratis of iEbipsnieneitopi-pentanrondbe neresondensable

e R B 5B BRSPS R e
hydf&taﬂJg}@ bvat 89 8?}1 gﬁg ('gﬁ)coh{lbgﬁﬁt% HAHS5e 368n oPCY Eoﬁ?{ﬁﬁlcﬁ,l #lbutadiene

not di mnish i Vi of the inorganic sa

content of 3603 gramd. py wdightritia of alphe Caplafingde intennaliBi defingwas 0.75.
t { [ Furt her, di £ [ |t ti
A e BTG C Al e 19 nk P SBEAT Rl PB8, e Ton w1 1
be ’ﬁiégﬁ’iaeiﬁ_tE:{aﬂ-lglé‘% Geibhdtiabid thad chitemdis piotessimgofef relatively
ption.

this descri Accordingly, this descriptionis to
high sulfiw oatdefe with thel sagtercatal X insihe preserpe; of cpke didpot diminish the

. .10 of. t ' AN '
eot i BB st oD, Gl Pt Ao AT afidoid 17
tradsforiodnder st ood that the forms of the invention shown
ndglsri edherei %r to b a as pl es of

wlr

e of a

e E T cerél?’glgrrﬁlBi eag%iuresaﬁgf theewas

perf emé ccbmﬁtl ; ' astdeidrﬁedéﬁﬂﬁﬁpﬁa dﬁnﬂlhy KzﬁfflllglI&aCMSQQO}
e apparent to one skilled in 15 t after havi,n

catglys (B B11S) O CHATB IS FEAEICbm AJPURL B3 A EHET O R feed-was

prog@ﬂﬁ?\%r g?%uﬁ? FI5E difftrehbeinghRinEeHta vl onglithad réefuel datalyst

W t hout arting fromthe spirit and scope of the
mixtmeaveighty 0. ikt gmsmsraficekie per grave of otudefgadgempincd in the reactqr, based

on@S:\’fﬁl%P%&e%“%#t g‘gt 3ﬁﬁaggﬂ¢g%gm %fng‘aeog%vmkgt?{eggﬁ§ g}r genOf crude
feed W48 pRdhbed Mhe tBIAEHRIIGEL iREINEGHS poY grimil of t6tal prossdts0.04 grams of
produce a total product that 1ncludes the_ crude

t .
gasand @96t grami of erude preduet; gxrduding theasount obmethang gnd water used in
h m xt.ure at 25 C and 0.101 MPa, at |east one of the

e sts conprising one or nore transition netal
sul Thel@s inothideper gra@ df'gas 9i.021grame dBhydregent 0048 grams of
catal yst further conEri ses_one or nore al
¢

i t.als,
carbynmonoyid: .05 esean Gecasboriexide, Urbh §roasid i ingeR FURIS, and

0.65 grams of non-condensable hydrocarbons. From the amount of hydrogen sulfide
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produced, it may be estimated that the sulfur content of the crude feed was reduced by 14
wi%, based on the weight of the crude feed. As shown in this example, hydrogen, carbon
monoxide, and carbon dioxide were produced. The molar ratio of carbon monoxide to
carbon dioxide was 0.6.

The C3-Cg hydrocarbons included, per gram of C2-Cg hydrocarbons, 0.44 grams of
C, compounds, 0.31 grams of C; compounds, 0.19 grams of C4 compound and 0.068
grams of Cs compounds. The weight ratio of iso-pentane to n-pentane in the non-

condensable hydrocarbons was 0.25. The weight ratio of iso-butane to n-butane in the
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one or nore al kaline-earth netals, one or nore

conpounds of one or nore al kaline-earth netals, zinc,
wooes/asieMmor e conmpounds of zinc, or m xtures tRCIVER2D(4/042648

the crude feed having a re#idue content of at |east

0. ra due g of crud eed, as
nogspiriia hgros&hR eI le LEBOGS Corkibini s dier 2R of Ca
cof amtaaﬂtaﬁieﬁéibéﬂtaﬁ%fbmgwa tenperature from

0-800 C, a pressure between 1-20 Mpa, a crude

f eedbiy @w:rmlﬁ demonsipies thﬁél'ﬁpeﬁai*ﬂ?m?}ﬁssmgﬁféht aaelatively high sulfir

cn%%e C o&% act ?ggcﬂ-g’ae geeﬁ r oé% é‘gyﬁ& f&{# E%/?%llsﬁg‘? th%fpreScnce

of eoleodid nbodimidish thelRB vy Bf the irdrpsitc §£ﬁéhtefl§r§t%ncﬂfroduced a crude

conbinations thereof to obtain crude product "havi ng
produchyiiinblg fostrapspaatios coke per gram of crude product,

napReFLeapliBE s AR pfihnade cpfifblys B vl et of the
imkatiomwilibe apparein 1o hobeskildd iatthé &0 i vié@ of Zhis GeGriptbh.od

as ¢l ai ned |n claiml1, wherein at_ | east one

Accerdingly,ithis daseription s torhe copsimisd es dlustraiive only pnd isdfor the purpose
R AR e s e T R R

to boenderstoml that the &rgistof dre ire¢mion showmand Bestcribedd hdr@inaire to be
t he Peri qdic, Tabl e, xtures thereof. 83 3 Th
ek i, Gl on of chalgianent) EISTHEDIS Sp SIS oy Ba SubsALd for those

llh%sr on. ah& a&%ﬁg&ﬁ%%r%ﬁ%? %ﬁa}%e&# ny O¥é-k% al ns lj.th% features
of thhenmnnoamaydapomihzed aﬁepmdénttyg alhas WOuhl beeamhrmntosaﬂefskﬂled in

the At o K s YR ceifntin 6 I inVenfion Clepsesamiy be made
in @8 e&hﬁﬁscdesﬁﬁeuqlewﬁn ithahtRbhrtiB Hidin tlﬁ'sbﬁit'aﬁ& s&f—}ktoﬁf the .

metal, or zinc to the transition netal is In a’'range
inveplion asisseritpdie the foowingelaimshod as clai med in any of
claims 1-5, wherein the contacting conditions are
"al so controlled such that during the contacting at
nost 0.2 grans, at nost 0.15 granms, or at nost 0.1
granms of hydrocarbons that are not condensable at 25
C and 0.101 MPa are forned per gram of crude feed, as




deternined by nass balance. 7. The nethod as cl ai med
in any of clainms 1-6, wherein at |east a portion of
the total product is produced as a vapor, and the
nmet hod further conprising c®2densing at |east a
portion of the vapor at 25 C and 0.101 MPa to form
the crude product. 8. TheCnktho# ¥sSclainmed in any of
clains 1-7, wherein the crude feed has from 0. 2-0.99
grans or fromO0.3-0.8 grans of residue per gram of
iIgdeA V\LMO& c;]fl' hero@tdibng a8 cradeeproduany cbmprasisg:
erein, the od_furt her ri.ses conbinin
the GRRIAGIHIGE SHETE aLORH MLER Ha PYUECRES GAREPRE op the

F&s80d f ognb hgrchygde Egediviosl ebnpachlhieada £6tal
e method as clained in any ¥ claims 1-9, further

?@n?ﬂm%Tn%h@touu@lﬁ@eﬁréh%p@?ﬂdﬁlBﬁOﬂBQF HBGF?EQ the crude
ue ubri cant a dixs N h

T ottt or A EREREE, A e op ipPa 0 fpa, at

disdst | ahe éfaﬁheoeatalgstEheomprhedngsonéaouedora

cl ai m 10 wherein_the thod conprise i
transition metal sulEEdes, wherein the gggg&%%%hn%étal

sulfide catalyst further comprises one or more alkali
metals, one or more compounds of one or more alkali metals,
one or more alkaline-earth metals, one or more compounds of
one or more alkaline-earth metals, zinc, one or more
compounds of zinc, or mixtures thereof, the crude feed
having a residue content of at least 0.2 grams of residue
per gram of crude feed, as determined by ASTM Method D5307;
and

controlling contacting conditions by using a
temperature from 200-800 °C, a pressure between 0.1-20 Mpa,
a crude feed flow to maintain the volume of crude feed in
the contacting zone of at least 10% of the total volume of
the contacting zone, a hydrogen source flow in the range
form 1-16,100 Nm3/m3 crude feed flow, or combinations
thereof to obtain crude product having at most 0.05 grams
of coke per gram of crude product, the crude product having
at least 0.001 grams of naphtha per gram of crude product,
and the naphtha having an octane number of at least 70.
2. The method as claimed in claim 1, wherein at least one
transition metal of the transition metal sulfides comprises
one or more transition metals from Columns 6-10 of the
Periodic Table, one or more compounds of one or more
transition metals from Columns 6-10 of the Periodic Table,

or mixtures thereof,
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3. The method as c¢laimed in claim 2, wherein at least one
transition metal of the transition metal sulfides is iron.
4. The method as claimed in any of claims 1-3, wherein an
atomic ratio of transition metal to sulfur in the
transition metal sulfide is in a range from 0.5-10.
5. The method as claimed in claim 1, wherein an atomic
ratioc of an alkali metal, alkaline-earth metal, or zinc to
the transition metal is in a range from above 0 to 1.
6. The method as claimed in any of claims 1-5, wherein the
contacting conditions are also controlled such that during
the contacting at most 0.2 grams, at most 0.15 grams, or at
most 0.1 grams of hydrocarbons that are not condensable at
25 °C and 0.101 MPa are formed per gram of crude feed, as
determined by mass balance.
7. The method as claimed in any of claims 1-6, wherein at
least a portion of the total product is produced as a
vapor, and the method further comprising condensing at
least a portion of the vapor at 25 °C and 0.101 MPa to form
the crude product.
8. The method ag claimed in any of claims 1-7, 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.
9. The method as claimed in any of claims 1-8, 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.
10. The method as claimed in any of claims 1-9, further
comprising producing transportation fuel, heating fuel,
lubricants, or chemicals by distilling the crude product or
the blend into one or more distillate fractions.
11. The method as claimed in claim 10 wherein the method

comprises hydrotreating.



