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WD 2005/ 066304 PCr/US2004/ 042123  SYSTEMS AND METHODS

OF PRODUCI NG A CRUDE PRODUCT FIELD OF | NVENTIL.ON The
WO085/046804 nventi on generally relates to syst err%’caﬂ@mo‘mn”

met hods for treating crudz feed and to conpositions

that are produced, for ex i ng such s sterrs and

nmet S¥STEMS m;m:mmnsuylﬁ' GBI% DUCT

herein relate to systems and nethods for converS| on

FIELDODF INVENERONt hat has a residue content of at |east
. rams of Tesidue per am of crude f eed
cr udBe present dnvention g P&h?éﬂisfmmde

* tocf it clon @ e @%M@r@ﬁg"ﬁ%’%ﬂ% Rl elths B

metods M€ fartibBIRAR difbédineits BEscNbEDhAn late tssystemis and methods

have one or nore unsuitable propert|e at do not
for gonvsasion of a condefeed thathas a16% Oi“ ﬂé{i&? grgms f residue

per R T St o4 R BlocpEt fctﬂa' i iy, 427 it 0101

mud&@)Wmsmbﬂmp&hﬁmmmwmwmpmwtheme
resjdue. Such crudes tend to be difficult and
of the areda feadsport and/ or process using

DESRANION Uy REGATECRRT [ 07 ' o8 CUB CTLees TR D6 .
es to convert the crude to
cokmlmmaﬁombmohwm@mm-dmdemtaﬂwmemesm

typi ca treated vvrth vvat r .at hi h t enner. tures to
bes&gme VgAg FOR g commonly

prd&gg% ci“ﬁe r enoval fromthe Iess
VI SCOus cru es%g or crude m xtures nmay be difficult

usi Misadvantaged arodds ofteaxoatairDietatively high tevelsrof desiduen\Such crudes

teqrgpcbg e..N dreFé;en def i %oent h*@ﬁ&:ar bons. V\he.gmvenuonalfacﬁmes
Hi %Sf%* &%5 Smd"g Hﬁ@rtﬁetﬁ-e% Pj’g,n - %ﬁ%ﬂ’ tHAQR6E 18 coke.

particul ar urated fragnents
Altesnstitvelynbighresidue cmﬁesrvge txpmﬂwmﬂa'nﬁl patst athigh temperatures to

prodi FE bt e o R B, kol dnd Pt ey vl

frof@thellessaREaSIcrubed did/dy drudd“lﬁﬁdh%@hﬁ berdahean fcofivéntional
form ng coke. Hydrogen is costly to produce and/ or
meanst |y to transport to treatnent facilities. Coke

: ap.%%r%ﬂ%ftfrrﬁ% IneBfés§5eRie 3 edtieatiiocitocite Woen

g6 deficient ReRb&iBors, tdi¥isteh quanitities € hiydropan
of a cat aI contam nated by coke. Hi-gh tenperatures _,
ppeiichlswly ibynsatuseed fingment resyiting from cracking

rintenls st e

use of motive diytivgenstivn! aammana;obs mdwtahmmamsmmgmenm __

'F[ANI of the crude feed. Di sadvantaged crudes wth
frqné saken Hirdrogonds gostlyde poosuceandionenstly 4o 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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TAN may contribute to corrosion of netal conponents
during transporting and/or processing of the
di sadvant aged crudes. Renoval of acidic conponents

WO 8050663604 sadvant aged crudes may invol ve chen qalT/ys2004/042123
neutralizing acidic conponents wi t h various bases.

TAN a9 coRfribute toCoiroSioh OF nietd! thaririy PRSpORing $8d/ok N
transportation equi prrent and or roceSS| ng equi pnment.
processing ofthe flisadvantaged grudes 4 Bmval reporientsdram s

-

disafyagiet Stes S5 0T dive, BRI el %s@m cqpRpqrents,with various

base8O A Hetha#19, dorfdkidn- réﬁ@lhﬁﬁhemtﬁﬁadbé et i trkhdpodiatiow sindPment
nay |nvolve addition of <corrosion inhibitors to

and/gr pmmmga@mpmma dhe pes of comosipngpeiptanty @&m involves

m@%ﬁ#ﬁ%&gﬁ% ﬁﬁl g“?’otpg h%&v neggﬁd‘tﬁwﬁemf equi pﬁe%ﬁ%npment

may'ifot Ue desibhs; c&sothéieméethod asinhitdl cbirokion niaicinvblve afldition of

products produced fromthe crudes. D sadvantaged

corrpsigm) thi Ms?mnmm es heforedranspasting and/er processing of the
cnFFOAELIHRRE GEf RED ioc
R Pracess ti crudeR R Aok ettty ¢EBproducerotiucd franidnoaudes.

de osit on a surface of the_ catalyst or_the_ void ,

voI ventagerborydesmgy pontgmnlaawﬁ Sighameunts of metal,contaminan

for SSEIIE ikl s i I GRindl. DGRl of ot pdes, et

conhﬁﬁmfaﬂm:(ﬁ Lmdaiiﬂim:tal contafniniants) mayeleposiinoh a surface of the

catat; e i Vo oF e CHATESE< Such dGORIELAAE ST pfedtine i he

mﬁl{% %c salts and/ or al kaline-earth netal-salts
een used in processes for desul furization of

r eMmﬁhakauﬂemslwe organizalty bovind héterogtoms (for example,

s“]_tx}'_;#(?'sul furiz t,| on ;Q‘FCI e&w% n gfgﬁg{;iﬁsgmmum,

havé 8h feo ?ﬁ‘zat ts! wl InRRE BMHs ARl Rr alalindbarth metal salis

m xt ures, arge quantities of hydrogen
have heen used foprocesses for dbqtﬂﬂn‘ghm)weﬂmgdne pFhsase @rwesm to result

in §ro§e3ﬁ§s fpr#@roviﬂggaw%m%gﬁgm

eﬁ&iﬁh@wmﬁ%sﬁ OF mitistanfANY HREHa3alNe BAlE-bid Wﬁﬁnﬁiﬁm of large

di sadvant aged properties. Add| n d| I owever

quagtitiesrof hyglragen gas snd/or telativelir high dydiogen pressues;ant aged

coss BNRettls fo? FnbRVirk B ol SR b 2P Sdlics BRI Bt

disdlivhntagéd drades t6 ieReh the veipht parcentaf componsntssemtributing to the
sjtuations, decrease stability of such crude. U S

disadyantaged\properties, 34 ddin. adﬂuerthlwm%tgeamﬂm%@sesmﬂ%qftm

disk R Bl qul 3 bl s o Ao FREE ARfoalq Bt t hapdlo the

ﬁvﬂﬂﬁg&ﬁéu&ss A&ﬁ%ﬂ offdifientdo. amaacﬁﬁﬁagaﬁcrme Mafmhl
et al 119,528 to Baird, Jr. et al.; 4,127, 470 to
s1t|.ggqmsdde@'pase§tabﬂ4tyo spchzmdeso t o Fujinori et al.

4 %3{ ggﬁ%z ur gilbs%' %ggl%’é%.@? A’Pwré{ SC %Fraal‘ratsé 7,197t

Pas%mak & al,58,938.859 e Kifipadt aL. [ 31857,620 &l Fukube24l3 33%0,706 to

Mofioltamor AbER 8Gh 70 MsCols soals thbi0,528 o Baird, ). of ks 4,127,470 t0

Baird, Jr. et al.; 4,224,140 fo Fujimori et al.; 4,437,980 to Heredy et al.; 4,591,426 to
Krasuk et al.; 4,665,261 to Mazurek; 5,064,523 to Kretschmar et al.; 5,166,118 to
Kretschmar et al.; 5,288,681 to Gatsis; 6,547,957 to Sudhakar et al.; and U.S. Patent
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Application Publication Not 20030000867 to Reynol ds
and 20030149317 to Rending, describe various

processes and systens used to treat crudes. The

WORsH66W4 systens, and catal ysts descri bed i npdinesmos/042123
patents, however, have limted applicability because

Ao SO0 DAV e,
descuibd aariowprecessesandisystem§iused todread cmides.r Thepriocessy systenis, and
catalySR e Gien 0 CUHHE BREHtS, VSRV RS D ARRCAMIGY Bpodtse of many
oﬂﬁé\i@&ﬁﬁ@dﬁgggm&ﬁgs&fﬁq{ #sve) . Qther undesirable

properti include relatively high anounts of

unde simpdisadveotagedenides génsrallyhavp undesitablemroparties (fofrexample,
reh%@qﬁ\lﬂobﬂan@{alg gogggbhet %ir' oat.orrsi Q.g‘g]ogra!@ aﬁl%ﬂ"é’ e
rel gbéﬂ |¥| é%, [ n%fhugl ngapl ncrgeigéshe c '?rosi gﬁgggg%lreelas]ed =
inclodu mla;'nrfdyl hﬁﬂgm gﬁ ungisirgb)e mgmpaneutmﬁfor‘ example, aclatively high

g . [ t t| I ai; '

TA]iisa e ggyrha/“grégﬁen urlng IZrea l%st u rtstgeﬁ.e | S 1t tend to

giisaﬂ\%ﬁtéﬂrg‘g crﬁ%ﬂés I nto %ﬂ;‘ﬁﬂde products V\AFEQ’%I
incrpased eon-oﬁen,tcﬂanemdsmm lifi; process ploggisgnandior imrreased usage of

b R e B R <30t REpst50E bR et o
impYéviel s§f8mS mER6Es, aRd/ot vithlysts foroadersiondfidiadvantiged ehides into

conprising a crude product and, in sonme enbodi nments,
e

o hat|az¢ B1ors desdrabllescri bed herein al so
‘ . pposi tions that have novel
OB TRt Te : : Such -
* COMAP&itions descided Bereitbien rélite tdispsteind and yetivyds farudniacting:. .

met hods descri bed herein. The inventjon provides, a

acrie fesd vith aneqsanors gatalystsda eroshuse a detal profprticompgising a crude

profifil bAE ih 5 e@&wﬂﬁaér%%g goig!gpgq@ss@@ BRA TBvafidhs ﬁeéﬁgibwﬁerein

preserice of one ofr 0 . ‘produce t
alsccgenemallprreldtectd conipesitions thathave nowelcconibindtions af edmperents therein.
onprises a catalyst ont.ai ni ng K3FelQS14-., .The, .
suchyeplporians tiaine by mﬁmﬂ%@s@gm desqribed herein.

P OfMCinveRRAboidS Mt&g}eﬂa’ Fing Crikfteprb@@d, diniphisth
hydrogex sourcgﬁgﬁg%ﬁ% presence o aone or nore £
contzeting penuletfeed with dihydrogen source jir the peesen¢enf aneor oxhwe catalysts to

prof i e PR, WhSTPLE R OR A (b Coptsey oyt
Gonmﬁlggéspg%gh_s conprising one or nore transition mnetal
su es,

and the crude feed having a residue content
of The inventiontal®> provides a afethabsofiprodyring g e pfoduct gomprising:

conASHg SRR GERL T EIPPED MR G e REAnte o Oh s mopp, gatalyss to
st thePRkhidedthe UridEproduct Ck@eithe &fd uct is a

crude product, the crude product has at |east 0.001

liqujd mixtues at 2561 and GEY1 MPlaash least eneiofthg catglysts compiisingone or

napht ha has_an t ane f . VAR
moB eje edna C s oL e 1B 840 lvind € Bhjall conthld o at least 0.2
grafisOf rékeduchel Rt 6f Eude frapds difertnifidd B ASTMIMethod D5307; and
conpri si ng:
contorlrlpmg contagcting conditions such that the crude product has at most 0.05 grams of
coke per gram of crude product, the erude product has at least 0.001 grams of naphtha per

gram of crude product, and the naphtha has an octane number of at least 70.
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contacting a crude feed wth a hydrogen source in the
presence of one or nore catalysts to produce a total
product that includes the crude product, wherein the

WO os/0es3ps oduct is a liquid mxture at 25 C apgriushioliosz12s
MPa, at |east one of the catal ysts conprising one or

gg\i/‘lﬁ%ig‘{vgﬂl?%ﬂsl g&gﬁﬁgnt ent o?djg?prleggg%é OWWW&

contachng awrdecfeed with adiydrogensofieeedn thespresence of omb:‘@on&f&ﬂﬂysts 1o

A o 2P O (R s A e BB D B et s

fe
1“1“‘5 SRR 27'C 8 G101 BTy atdedst 808 PP ca R o d“%*?
mord&msitmnaaehabsmﬁdesnmcﬁhé cameifeed having a residuetcontent aftat lanst 0.2

e Bt NS
ot i iy e b i

mnfﬂmvmgmleasm:?agms ofgrmmgmwoﬂ\kemsmemdmed by

ASTS?E[@ iﬂsigégger]esencgpg{nﬁgﬁi or, re C tgl Msta ofatmost-
30 °C/d3 %&Emﬂm:@e%mﬁ‘ﬁ Wﬂﬁkfﬂw' prb&&‘t'hﬂvmgatmostoos :

mxture at 2 and 101 MPa. at | east ‘one of th
gramsaif&bkspa'g:mmfcmde@rodmt more transition net aI

su é%@;g@glgg]gt)he ¢ udw Faw n% a ré’ﬁiiﬁldue nte?)tnsmg
mﬂféﬁl adide proh‘h@{ o Hoffee s EIBEHaES BPonc Yl otk blalysts o

produceartotd! prodube that imthedes the drude preidudt; wherain the ofudstpoeduct is a

tiquig it 535 1C 8 0T Vel ol g of ghe e it SorBer s o or

 more {BEnsSHEREIaP Ful BHED alMd Ml cHiiife fRedRAVIAE!4 PsidtieQdHent\SF a2 least 0.2,

crude product, cofprising. contacting a crude_feed

- gramg efivesicie phr gyem of ooade dedds andh mmmmnsnembmmhfhﬂ

the R TrP 1 or RO G e B s oF 8o pRAES R  woight

ratiol dfGitrlic Hiydidgel t& htodfic anﬁﬁl (Y/CGi théterudé plodactiofanmost 1.75, as

the catal ¥sts conprising one or _nore transition netal

Methed B6T3R f eed having a residue content

f e'e'%? '%‘%ﬁﬁé? Mt pr a0 St HEPHE PR a3 AR ha e Winpriing

conmﬁh{@r']ﬁ crudé 5&d?ﬁtbai hydwtgéi?/wmt@enli m@pmmge of o?s m}np(ewaﬁlysts to
I N e cruaqge ee IS, . a eas n contro I n
prodyse 8 ftal prgdecs that incldes the erude prodnpte whersin Pﬁﬁiﬁm‘ﬁ%

. tQ

AL 101 M S LA A Bl o on o

moré faﬁnsgum mgtk?ﬁﬂe@hdmdmde ﬁeﬂ/gmﬁmg aeesidim cdntent ofvtdedst 0.2
0 e .crude fee ne t ho
grﬂnps@tmm dyg,per Hram o ﬁﬂ@géﬁi e s PX %M@Pﬁ%” and a
. f
s T S “*%‘Wéﬁm%ast ool RadIO RIS
and absteolling vorrtacting conditiods sichithatdbe: cmde aroduothas ;an@mm H/C ratio

of 83} abbaon e vurip FUCai e Gﬁéggﬁw Pyt BaVilg & residne
con%ﬂ%%?{c%ﬁ &? f%ﬁ'g{sﬁa?g%e pro mg?ééfnaﬂedbgASTM

Method 5307 ,aHe ciude praxtuct having at least 0.001 grams of naphtha per gram of
crude product, and the naphtha having an octane number of at least 70.
The invention also provides a method of producing a crude product, comprising:

contacting a crude feed with a hydrogen source in the presence of one or more catalysts, to
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liquid m xture at 25 C and 0.101 MPa, at |east one of
the catal ysts conprising one or nore transition netal
sul fides, and the crude feed has a residue content of
woosier3sd 0.2 grans of residue per gram of crROTAIS20040042123
as determ ned by ASTM Met hod D5307; and controlling
prodﬁw& mlmmmmwmmmwmma a
gram of crude Eroduct at | east Q01 grans of

hqmdapmmn'a at 25%C and 0105 MRay ﬂhlgaarone ﬂwecmmwmpﬁmg one or

m“%ﬁ?‘b%‘é Eﬁﬁ%’ﬂ#@%ﬂé’@ﬂ% P%I %gdgégne In‘j’a;i!\%}tng a?'

gt of brnidededd, h@detﬁﬁijm&l BYASTM Methed B530%; and
determ ned by ASTM Met hod D5186, and the kerosene

ntroliingepniactingconditions sichdhathe emde pradyethas; per gramf crusls

wﬁm@ﬁ%ﬁ@ﬁﬁ% Seofghiid, 5 pphoid e bl oF t icast

70; dtdedst 0.008 Iekosene) the kerosdner farbm.lcsathe kerosene
determ ne by | P Met hod 368/ 90 and at
ahleaw0.3 mﬁmmm smms edf’m@'%TM

havigg :
Meﬂw,ggppr’%c conprl Si ngs%é%%iﬁ@ctl ngﬂw 3103t'30

°C, ﬂ!ddﬁerﬁnﬂéﬂiﬁ?ﬂsmwm%&j&t least0:001cgrais of gacuunipasoil
catal ysts conpri si n‘gsa transition netal sulfide

(VGe 'dule;)é(ﬂOthavmgcaﬂ ofpromaties pos gram of VGRcpsdstermined

by TNl 8958 e .05 oo o el s benicba th g Method

Ds53pyl fide catal yst having a total of at Ieast 0.4 grans
of one or nore transition netal sulfides ram of

t otThie inventionwalsorprondides a method of produging cru% Pty gomprising:

m%?&?%% piilé 8 i Eh e Btk 6 plpcd T o oF it Ftysts

wm@mmmmm brodgoe:wtdtaiq}rodlg:tthatmeludes the -3
cond| tions suc t roduct at_.nos;
crudy produstwhergm tg R’é‘aﬁ %gg%p ang, ;£41 }Pa, the

. m? e reS| ue cor@{ﬁa@ﬁghe CT@E%E{ Qfgrﬁﬁs ‘?ﬁeer?%nqrr{eergf

tranbiioA SietAl\dalfides pEISEaih of thiabtransition metal miifide patalystithe crude foed

b i gl s Pl B
S GEASTEARA 0T, S SRy Rt s

cruder product has at mostdl. Qﬁdgsmhémhwmww coxde prpdbichiand theecrude

ol e o O o Sy el s

detdritfifdd B ARTREMetholl D530 Of one or nore transition
met al sul fides per gram of transition netal sulfide

c at Hhe/nventionalsa provides a methnd of preducing 2 eyda PEUivCE gomprising:

confli &3 G oy AT oRlach sh 5 Rk Bresth Yo il sty

 confrigid franditfortineib alfidé eghlgsiao pesduge anvel moduetahdidechudes the

and Tcontrolling contacting conditions such that the

crude prddugl; whierein the crudermrodusgise ond srixtuees at25 *Cransk 0.H0b)Pa, the
O]; : heﬁtptglg@?f ‘fﬂéya nI A w g&fé%% ér%%%d)ﬁﬂg of Hl%re transition
mefRERIEIH pPie ly?ﬁ'ansmon metal sulfide catalyst, the crude feed having a
nitrogen content of at least 0.001 grams of nitrogen per gram of crude feed, and the crude
feed having a residue content of at least 0.2 grams of residue per gram of crude feed; and
controlling contacting conditions such that the crude product has a nitrogen content of at
most 90% of the nitrogen content of the crude feed, and the crude product has a residue
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content of at nost 30% of the residue content of the

crude feed, wherein nitrogen. content 1is as

determ ned by ASTM Met hod D5762 and residue content is
WO Wos/0ksdgr mi ned by ASTM Met hod D5307. The i nvROTIUS2004/042123

al so provides a nethod of producing a crude product,

contdil 8Pk 5b390% o B Sninf GEMS chidodl, bhefeiliFcpes Content |

source I n the presence of one or nore catal ysts
is as detepmined by ASTMaviethod D5762 end residueicantentis as determined by ASTM

rQduce a total roduct that includes the crude
Met@@ﬁaﬁqi P -

wherein the crude product is a liquid m xture

?’ﬁ?y@eﬁ‘% S ?&v&féa:ﬁaﬁod éma&u&in@a cHidle Produet, ‘cofiPrising:

of | east 0.4 grans of one or nore
contaﬂmgal cradenfeedrwiithia mmgeusgmpem theaqressnce of ane or more catalysts

e PR B 5 o B e

crudﬁ'g&o\é‘ﬁ? &ﬁ'&ﬁﬁenérbﬂﬁ*ﬂ i £#Bquid Misniré 8t 25 W&dﬁeeﬁma, the
s a resi

ue conte of at least 0.2 grarrs of residue
mmmummammmm&m ono At mere tegpsition

mas-@%ag;mc R e

t / the crude
nggi&) 3 the mm&ﬁbomw IEepe PodrR of chidedeedynnd the

| Fe content of the crude feed, the
feedd‘nsl d eeqlﬂmobmntmh afatdeast 8. 2qmems of wesidue per gram ofsrudesfged: and

tmﬁf%ar E@r%%ﬁ%@%@aﬂﬁ%ﬂéa@%%ﬁwm of

¢d\érfdé prodactdms dw Ni/N@E dontei®6f/at most

hod D5307 The |nvent| on al so provi des, a net hod Ofent Fat
9m/quaquacmtaa@ @@03 %ﬂ% g coptent o

f
mosﬁ%%fﬁ&r%gx%érg@g@t : 9%@%% R i Vs 8 Y ﬁ%?ﬁ%ﬁ‘m
$5 ASTM Method D868 hndeesidhetomiterd isabudetertrined by ASTM

I ncl udés the crude product, wherein the crude product ,

‘.-MetthB5ﬂﬂ'f}U| d mixture at 25 C and 0.10% MPa, the -

| ea 'ngve}% 318 proviitd éficfidl 3F priaubRl a\Guds fralial, QmHsing

one or nore” tranSition netal

% aledp ﬁedgmﬂﬂh bfdrogemsourcecinshe pmaencetoﬁ ons at Miotkecatalysts
c at

yst t he crudeg e%yﬁﬁg%é}aw%%ﬂﬁir aniﬁ@}ng&}ﬁieﬂhe

cru%r}g'o&m ﬁén?ﬂ BROHuEDis 3 lighfd Wgsncaaaolmmmhe
gr ans resi due per gram of crude feed;

and

transitioh metthli snlfidecatadyst hangng o tetak of@h ieast b f gramas of ang oz mnre

pI.Oduct ,lhaﬁ@ﬁ sul fur W@s&o&%ﬁaﬁd@?cwg&{ﬂg&u@fwd

havﬂieg%délﬁﬁxr Baftert JTRE iedbte. 0FI0R MRS bf Silfigtperpim 80¢uaé fdetiand the

resi due content of the crude feed, mhereln sul fur
crudmfeeéhavmgamdmemﬁtelaa&w?.w rasistue pep gy pfcrude feed;

resg?ﬂ.e cont ent | %%&%ﬁ@ggﬂﬁa%og@mcmmmﬁt

moR"70%/6f the sﬂf\hr tﬁ‘iiiﬁdni bPihe FRideIfecd) lahd gt credd la'bdﬁdt has a residue

COfT'pOSItIOI’] &ELISI ng. mXIgf a transiti et g '
contenit 6Eatmast 30beo mduetcenvem the cruds deqd, POFTEHLguJfur content is

%ﬁ %ﬁﬁ%@@w ure %}{% El‘{ogen tn%{éd(;b ASTM

Metibd Mé37edi ate; and reactl ng the internmediate with
sul fur WD 2005/ 066304 PCTI US2004/ 042123
The invention also provides a method of producing a transition metal sulfide

catalyst composition, comprising: mixing a transition metal oxide and a metal salt to form
a transition metal oxide/metal salt mixture; reacting the transition metal oxide/metal salt
mixture with hydrogen to form an intermediate; and reacting the intermediate with sulfir

NS X
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in the presence of one or nore hydrocarbons to produce
the transition netal sulfide catalyst The invention
al so provides a nethod of producing a crude product,

WO H088ss@ Ng:  contacting a crude feed with a pyerusacandzi2s
source in the presence of one or nore catalysts

%@é ogg?é‘?{a;ﬁ%w nc u.des 1:{:@gﬁcr algeﬁl%ulﬁde.

wtoduct, wherein the crude product is aliquid mxture
at 25 C and 0.101 I\/Pa t he ansi i on t al ulflde
Tlmw E,té‘gl dgs @ 9 %&%& E’E‘rﬁf uct, gemprising:
gra c;"g%resn ue W&rggm ? rugg %ee%&aogeggﬁﬁﬁcﬁtglgm
compiisin g‘h&&rddshﬁirhﬁdtaliﬁﬂﬂde catalgsirto iproduge e dotabproductthittineindes the
such that the crude dupt has,a res#%eq&fgq%ﬁsé SIP
crade;prohact; herwan she cide Dpadush, 1 a I Fiixiyre L }Pa, the

m%ﬂﬁ%ﬁ%@%l ng*a %?A;tﬁélﬁil on mt%’#ﬁdé%mmmg

a residaé conteil of at feabt V. ﬂg&nﬁsaﬂmﬂwparrpﬁmlofmdﬂd’éabmﬂmm@d by

AS m xture@&s%&% tranS|t Qn rretﬁﬂwi%elrde/ net al
mdﬁé‘éo&t&ﬁ%?gf&o&#ﬁ)%bﬂh%reﬁy Bt lof titrhdl febd dn'a%ermthe

presence one Oor nore pons to pr oduce t he
transitionméthl subfidetatalystis dbteinablethyt mixing altemgition metalroxidesand a

ol g 5 o e 6 g o
oxi Salt thifife gﬁ%geeiomﬁaarmﬁﬁsdmﬁt Adehtingithe '

produce a tota that includes the crude
mtennedﬂmath sdilfizrdn rﬂm presence dfops ermore liydrocarbons to produce the

ng%ﬁc Eec‘ t 25 Cand 0.101 MPa, and the crude
?‘ﬁé ¥st 0.2 grams of residue per gram of :
prggﬁgvgﬁdonﬁ&ﬂﬁwﬂ&h%&hmoﬁﬁ Nhdikg b eshdepeedict, comprising: - -

| east a portion of the total product as
contacting withi a iy dsogemasgurce 4n therpressncoef eneconmerg catalysts to. ¢

prodfige ] ikttt B8 fhel Pl B ahA Wi P e Thoductisa
liquidmsisttieé at 28 °C aeb0.101 8, ghd i cdidefepd hiving bileast @iihgrams of

haV| ng an oct ane nunber of dﬁiy\ﬁﬁﬁawe&@ﬁmﬁ%pgﬁggm
%ﬁ@%@f%@ﬂ@gﬂ&t nYapdt; thndihsiig aF el Miortidh b the vapor at

25 °Qeid 101 MdPR;and Fivhikk thocu@S fdduct] whetein/ thetcrude p‘b&mt has per

prow d%elsjwaugtet hod of produmﬂwﬁ%ﬁl Et?lg%ﬁwg@@é)ﬁtane
! pfOOéagte’}dglg[ﬁF&Wo%gﬁlP%? |t%€;vu e?aﬁ%% Cruc}ﬁgramsof

aronfuties pealt gramnh of \BG0, addetermined Bpﬂ-‘dMeﬂmdeBGBl%s mfid; at mgstt()eﬁﬂ grams
t t
of repicng, as derarminsi ATy MerogN S0 oa o307 1 hér cr ude
lt[)[]g%g% Sjéb?%‘ﬁd&]”z%g'?‘s‘é?gﬁ?&“&?ude product gtﬂﬁﬂxmg:
conthetirg a émﬂé)feegmﬂsa hydrngmfmdmaqe intke presazice lof am inprganicysalt catalyst
to pigkee 015l Bk et oy S rorit PR A S Socspas o
resicﬂ?t cgvhfgtnf' ﬁfatqm-ﬂ%rﬂﬁﬁ BPi%sﬁ@Z?@r gratn ofeRade Red®h defeiiined by

at e; t nost
ASTM Method D5307, the crude product is a liquid mixture at 25 °C and 0.101 MPa, and

the crude product has, per gram of crude product: at least 0.001 grams of naphtha, the
naphtha having at least 0.001 grams of monocyclic ring aromatics per gram of naphtha, as
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grans of residue, as determ ned by ASTM Met hod D5307.
The invention also provides a nethod of producing a
crude product, conprising: contacting a crude feed
WO zhasiesesoiny dr ogen source in the presence of an PCEIUSE04/642123
salt catal yst to produce a total product that

deteirfiited 9 ASTM Metioe DH790 4 teastO. eoe lgfmm distiliee; AR dt RSt 0.05

a residue content of at | east %rarrs of residue per

gran@wﬁmdumaadetmed ﬁS'ﬂ\étMerhpd 99 ASTM Met hod

o s 80 kel Be bt S he¥ FroBbeyniising

e el wifl a hﬁﬁé erDscRiede ifl [t PreSénce iof 88 inorgdific SdMEcatalyst

di esel has at | east rans of aromatics t|ger gr am of

tomdmtotals:mmmatm erernds product3wberem the crude fead has a

residh Cohicht 6184 7 ipef t bl ot i bbby et by

ASTHIM&aHo 803587 th@&@df\l/grdmﬁf isQ HifnidiniktBrett 25°€iad 9. 101MPa, and
det er m_ned by ASTM Met hod D5307. The invention_al sq

the gspde/producthasnen gramn of grodeipeadugt: at least@00) grame of diesel, and the

diesff 3R Rl 3 DL BhOrE o5 LIk b Bl o R BYTP Method

368/90i £t 16400008 gﬁhﬁ@éﬁm@; antlithe VG&hasmcldagtqm phenscofwlgmatics per

product wherein the crude_ product is II|gU|d
gram PR VGQ agdetesmined by IP Mefho wﬂh@dcatm@tfw @raas okgesidue, as
eS| east 0.2 -granms of residue per
dete%r 'ﬁ%ﬁ%y%@%ﬁgydeterm ned by ASTM Met hod

D5 3%¢ inventioh BRo pEdvides 4 method af pﬁ)diiﬁii@fbyﬁhd&prbdﬁ@, comprising:

arorratlcs content of at nost 0.1 grans -of npnocyclic

+ contacting aerarefeed vifa hydragensotese jadhe meegence of ap Morgasis saltcatalyst
15 .

A liquidaniktwis ab$ °@and H:101 I\M_ﬂﬁb}\ilﬁﬂe féed bas a résidueadntent ofatdeast 0.2
sl gl e o ki i e oo

- ' crud@TesPh eﬁ&%@ﬂ 1iff aftimd ntenf of' tglil%ﬂs
rmnocydgﬁs%l ri aro tﬁ@% the cr uadae afmonocycho

wplg,? ﬁDSfdt@qE&g#gﬂB %P‘ﬁhﬁgr OC&T#M% not Mtlsa

t1cs content o f eed
rmg\ntmnmms pmgtanyof ¢rude feed; amlrma'bllmgcontwmwmms such that

%‘*ﬂr m Eeg ASTI\é tho?ﬂﬁﬁé&y g@tnvg@&l onde%'sa%?eatils °oC

andeqrmwa a&fonﬁémﬁ&cg&mﬁ@fenﬂetféﬁ, E@S&eﬂﬁfh@dﬁ mégmmsbe and

source in the presence of an inorganic salt cat al yst

such ﬁatathp coulsqeoduct basd monociielic ringaromatids.content ofatdeastizVs greater

oS58 eSS S o505 2, Skt

mﬁﬁﬁs%ﬁ&ﬁ%h@ﬂ&eﬁﬁm@&b&%%&hﬁmoﬁ resi due per
gram of crude feed, as determ ned by ASTM Met hod

D5 3 invension also reevides & method #f produsingra ¢rade preguet; comprising:

confiRAEE 5 Eba T nPlroBhilad ke Althe BIBEAR of S AR Fopel S cualyst

to aprodiee Rt prodtict shat inchddsiths crade prodact) Whedin ﬂﬁa-,sﬁddi;%duct isa
greater than the ol efins content of the crude feed

liquichaietnse a6 23 £Ciand 9103 MPa,dheierude Esedrhes aaesidie centent of at least 0.2

sl R B RR O U S R A D o

crude/ feédiRis arColeRid confht, exPitissed inpeards 6f sléfind St Grath off crde feed;
hydrogen source in the presence of an inorganic salt

and@gnimlggg contactmg conditions such that the crude product has an olefins content of

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

determined by ASTM Method D6730.

LY
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to produce a total product that includes the crude
product, wherein the crude product is a liquid
m xture at 25 C and 0.101 MPa, the crude feed having a

0 content of at least 0.2 grans of re®CTAB2ME042123
gram of crude feed, and the inorganic salt catalyst

exHidinvention alsoprovidés g asethod fprodwoingé crude product; dogpising:

in a tenpera ‘%‘E raa&e bet ween a]g C and 500 C, as
°°m855%w5$ M FAiREeR savrge in thempreseaen ok an ingrgapic sahi gatalyst
o prodact L@s a ?tel%i ﬂg&ggﬁgg%??kexprgg%aéﬂ#egﬂ& opg isa
Hqﬁdmtdmmth" it 268C ﬂ;ldeihi(lifl\r][f'a,ulihacq:.nis(ﬁam}:l;la\»tlxi(;I gai‘esiduem fcob¥etih offat least

t he resi.,que content, of the crude feed,, erejn )
02 gramg fa@lg%wwﬁ sdg fesd, the ingreaniepivertyst okt an
caitifd fox AIEAAIER 2l IR U MF e TRt fallo LI fnd s00°C,

as determined by, Femoppral Analysisof Prodhets TARY;mnd cofitralling oontaetinige
mdﬁﬁlg% cgt gl ﬁEé t,0 grﬁdgﬁe a?\m%satgglé?ﬁroduct t hat _ of residue
: > b E.i i i - RS b Bt
pes giel 8 ol rduBt, BF i ot 309 of the Residhe (oG e Rinde' e
whereinsesidue qratend isas determinesichy ASTM MethadD5IMi ¢ sal t
l.yst [ at | t, t I [ t al . .
T 555 e F St e S s
o tenpg grat urqgedrgir?ﬁlg; ias gde?é??neﬁle% Ey Tenpora:lﬁ Banic salt catalyst
to procvge pdotel pbdﬁv!dguldn@lude(s‘lh?mdm whereie thietarade product is a
. bpklecti o ' { . C
iqui Bl 28 RS LBy B Bl Tehal R Rhite et ot st 02

grams of fegidus ef RartofSEld RENADE rvhEarid salf Eitaly R ROMPHES Mkt two

catal yst; and controlling contacting conditions such

‘inorganismatplsalis, fad the ingrassic st catalyst exhibits anemitted gasinflection of

on exfRl AP (oboBbRS ritlost BPdct RS wO T RO ApilitRs g Proucs
(TAR), whereiretbe emifbe gis'infl@fiofl tempeafufs an g6 istfetwekdl (@) #DSEN

by ASTM Met hod D5307. The invention al so provides a
tempegatuse of afrlegst one of thg two inaraenie metal salts W’@s)ﬂ DS temperature of

the pr%sen%d(]e o? 4§ norganﬁ%&%ﬁ?%ggg‘?ys &Wbﬁ%ﬁgégﬁ
produchbas a msﬁhnwbntehaexpnsded;imgraﬂseofcrwdm W@kgnbé cnﬁgpmdnct, of
t r roduct i s i qyi 1 Xxture at, .25 an
ot ma 098 qffe Residoe S ot soe cnbde ool whimpinsShihe somaiis s
deterin®qed by ARTM MutoddD53(551 due per gram of crude feed, as
det erm ned by ASTM Met hod D5307, and the inorganic

s alhe inyentiopstisceprovides s methoshfiprediicingsa crutle praduot) comprising:
contegfnk n St ied Bt 5PE0S iirpe e Aresties O iceresnid s catalys
to pr&dTlleé’h totaPPrddREQHMGhEIGddsRe Efullé mgg \Wierehh' 2 drid¥ priduct is a

. .volune of the crude product pr Is at |east” 5%
liquidymisines at2546 andd). 101l MiPe, the chide feed lths afresidue cdmdentof et least 0.2

srem G KPR 7 e o4 e e st B ST Ui 005307, end the

inorgafie\éaH QataPystBEHIBIES £ erititted gad MBledtic S RAIREY Ghs in a temperature

conpri si ng: contacting a Crude feed wth a hydrogen
rangsbeiween 56 °Cland 50 € nassletdrmimed; byoTemparel Analysis of Btodutts (TAP);

t 0, produyce total  pr ct that includes th rud .
and 55 e e e 85 Wi Yl Eheorie broduct rocdiced s at
least 5% greater than the volume of the crude feed, when the volumes are measured at 25
°C and 0.101 MPa.




liquid m xture at 25 C and 0.101 MPa, the crude feed
has a residue content of at least 0.2 grans of
resi due per gram of crude feed, and the inorganic salt
0 exhibits an enmitted gas inflection RET/BFR004/042123
emtted gas in a tenperature range between 50 C and

500rhe invention aisorprovides dognethadpd produbing a/cride plodictpcomprising:
(TAP); and _caontr.ol I | ng cont act) g condi ti ons such

confagBng 4icHude &wﬂw YaROEETH ¥ e Pt?szmﬁ R tpgreanic salt catalyst
o p@ﬂ%éﬁ& mcﬂgédﬁ# % &a8¢ ﬁrhéxteﬁ-ﬁxegrﬁéq)mdnct isa

orme per gram of crude fteed,
hqmibtneltmeraeﬂs BG and 0el9d MBa,dhe erudd feedihag amesidue cain!amt of at least 0.2

grmg.bg%qep!gpﬁa nmet hod of péogum ﬂ%e'% Cru%\ﬂﬂﬁrotgfﬁﬁiﬂgl emitted
gas 0 prod{)Jce ﬁ@?proﬁ&%ﬁmw t%t(’e@g{r“ﬁgzﬁtc’as

m td(rug'[f;lt 25 %ﬁoﬁ%?duﬁﬁﬂ&f},ag? d fumeg avi a

XT U u Vi
conditgpaipich et ABFIES 1o GAmiseeag L mostA) S SRS O ByIEeH DS Bt ire no
mﬁaﬁﬂi}le%te 5 6@8nd 0901 MP4 ade T &%&ﬁrﬁ ofemegaéc%hyaémmm by

transition Itn at re ran et ween
10 mass®alaneend 500 C as determined by ::. - differential

sca ni.n c,alo rrl?\%t6 Dsge&?ﬁtq&rite of 18?8?@6‘510 ing:

wn{ab:aa% Bﬁxgﬂ‘é&ﬁwﬂﬁ Qi Efoggﬁ@olﬁ'cé #5the pReserveldTah inorganic salt catalyst
expresse

gr ans resi due per gram of crude

to ppodnmattotamroduotrlhtundmahe produet, svhersin ﬂmcrlede prpduct is a

i o > RS M R TP g R R t st

15 0.2 BRIhOST redichild e %f@rnﬂé@%h%@ﬂié%orgﬁﬁm smgsthas a heat
contacting a crude f eed a_hydr gen source . in the

uaqsmen adernperainre rapgebetween 300 % and 504 £C

g R BT 115 s |
. - contheliflg cbﬁﬁhoﬂshﬁcﬁ thit thef Rade frodudt hada tesihdldntent ek piesed in .

at least 0.2 grams of residue per gramo crude feed,

‘ . graeps of rasictue per gram of aude progduety 9hat mest O‘Hm residue content of the

20 o PR Vhetbiefi et bR bl VRS TM IR DS

:: noThsinventiodl dlsccproaides b n?‘thmi ¢fq:rpd1|1mngm eruda produst; gemprising:
rom 300 C an contr ing co ac.tl n
sp.cswsfgs@ Y3 A EE 3P TS S RN A 8 InorgHnig selt catalyst

to crude pr odﬁfﬁa{l&ﬁpmpblmsttﬁgggﬁo#ﬁger esl %{g&rlﬁ%rg{iuct 158

hqmﬂ niikiare st 25 andd). l@ihhﬁ'e; the casiedeed hmmngmtemdmea:entent of at least

St bt el ] st At

gsﬂhm,q idnngc@ ﬁ*ﬁﬁ? feady b@ﬁi& alts of
source I n tﬁte presence o dée o{f(ggm C inglo?t%%iﬂal s e
thetinorgawid saltcealystt b tgmpetatute mraemangmfrbmﬁ&ﬁ) %@dﬁflﬁo‘}/

E gguct V\herel nlghe crggﬂ odu gﬂ%bgfalr%&%qe%te&t

[Bsed 1&W&mmﬁ gﬂﬁé St?&dd@ﬁx%dﬁct! SEAtdhEst 30% fithe fifsidue

at Ieas 0.2 granms o si due per gram of crude feed,
30 conteut ofther cruds feed svbercintrasidus cantans s asedetexminad bABEM Method
53 ts, wherein at |east one of the alkali netal salts
D5, an al kali netal carbonate, and the

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

contacting a crude feed with a hydrogen source in the presence of an inorganic salt catalyst
to produce a total produet that includes the crude product, wherein the crude product is a

i0
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al kali nmetals have an atom c nunber of at |east 11,
and at | east one atomc ratio of an alkali netal
havi ng an atom c nunber of at least 11 to an al kali
WO pesabenavi ng an atomi ¢ nunber greater than Iciesiote2123
range fromO0.1 to 10; and controlling contacting

tiqufI ALk LS G0 ADT NP, Pl S TR0 S0 € 1ot oo b Teast 02

gramrofdm&mqﬁrgrﬁnoﬁmﬂeé&ddﬂ&mmﬁmctmﬂsahbﬁ@me&ahmﬂal
%&M%yeq#ﬂod gﬁow%av%l on ﬂi@ E Vlﬂﬁﬂm and the

alkaﬁB{Ut W ba byt Ieastqlhmtf RAE43t SR /4tBRié MitioWT an

presence of an inorganic salt catalyst to produce a
alkali erietd] hamglantatomhenmber pfiat leash @& té ew dlkhl snetal having s atomic

gontent g 'ﬁ Ieast 0. %P@g@gml aﬂniﬂlec;@ m ram of - aitions

it B i ofcor 5 08 b the fEddye content of

the drivde fead, wollareinmesidhee domtent masaddmmmedbmASTM Methdddd5307.

hawlgggl atglile st on&m mg"hlgﬁ{f’?P@gg an gl kali nmetal, Mrising:

mﬂah? Jfﬂifaxé A6 gen $OHRR indhe ldfEn id Shlfcatal
co randge tfrom 1 to 1T 0; produmlnl%a | east a portion of yst
to pmoﬂuoet otodal pmdmuonhemnahwpdc feed hae a sesidpenontenhof atdeast 0.2

gu‘?f t he \é’Z ?ﬁﬁf%ec and Sﬁﬁﬁgm@.ﬂbif’ﬁw%aﬁl&hmﬂl

sdtég %eféﬂ B3bakt B O e mfmm salf® 5 an’ARa1Pineial Bydrdsidd|snd the

ontent o . The invention al so
alkafimatald baveamatvimicinwhber afdt trasigl 1a and atdeash ooel altomic ratio of an

SRS 8 Ao

mundber @efet! fin 3.1 §Ointd radpe ot 0.14h ¢0Shrodidiog ariealt afpeaibrefithe

a resi due content of at Ieast 0.2 1".“grarrve, of residu

lendt annstiemet e yaparat 4p 5 6:101

Wé‘%@%@?& k?‘* @P fit iy VAR TR} Lot R0 St of

modtBG”/oaikaétestdileahtSntl‘t&f\themdafaﬁtc nunber of at | east
and at_ lgﬁpt on tomcrtlo of a al kal i, .netal
hav

e Frodpit,Fomprising:
confifia Pl%%%?%d%‘tﬂ%‘t sty ?ﬁ. s a? & &Wgé’?‘tf b tPostalyst

to pi-ddﬁcé atathl prodwcdwherein the vayde feeddms daesiduegcontent eﬁa‘tt least 0.2

por on of the vapor , a Cand 0.1 and
. gramgp "55'4%{?6% tﬂ%&ﬂgﬁm@w’aﬁfaéﬁﬂh metal

saltd] %&M@@ egéf%ne B?ﬂ%fmﬁfe g mﬁﬁs K0 kali Hetdl Hydfias Iaﬁ& ¢he alkali

dontent of the crude The i nvention al s provides
metalsrhavéan atofmipmamber of gt Teastr Lig antpatidaattone stompe ratiornf.an alkali

m Cﬁnt act i nﬂ a.crud&t&gﬁg \A\Aggti m%? urcemfg%ﬁ]{;cnmnber
greater thhn P1 R Gl rahfPfrom T WHEGS profuchig ol gm"bn omﬁanﬁtan

the crude producCt is a I|qU|d m xture at

product @4 a Mapor; condensiogl ot leasi@ peztionsofithe vapns at%f@npd Qflﬂzltbﬂ’a,

e e ey S R0 AR orion s

oftﬁ@}éid(,étco ftﬁ@&uggqeéar nmore alkali netal salts,

one or nore alkaline-earth nmetal salts, or m xtures
t heThminventtonralsopromides aimethod off praducing:e anuds pradyict, omprising:

conit{p%gl s oedeeed SRSK E%}d?dge%%tu%'e % 2 reli@ of ABh6YgAnid YR catalyst
to produce a total product that includes the crude product, wherein the crude product is a
liquid mixture at 25 °C and 0.101 MPa, the crude feed has a residue content of at least 0.2

11
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atom ¢ nunber of at |east 11; and controlling
contacting conditions such that the crude product has
a residue content of at nost 30% of the residue

WO 2008068304 Oof the crude feed, wherein residue EOIIEN004/082123
as determ ned by ASTM Met hod D5307. The invention al so
P Yésithife i

gram@ pér GRinlOfcriile fed(ihe it gini€ Eﬂﬂ&tﬂwg{m on

conprising:  contacting A crude feed Wt

alkalimegtal ealtsn onmr lpﬂuﬁkaimeedar&nmtnlcaabamrmm thaueaﬁwdierem one

oo A5 g SEAe bSE $0 ve

atomfd priribed oFht RastT12a44

resi due content of at |east 0.2

tdcﬁﬁg eondfifoniidh i tife crude

grans of residue per

prodyptins a residuecdentegtef atmpost 3A%r ofithe msmpmmnwfybo crude feed,

wherkFREHE BochiHl itk dRErhin @) SLARTIR MR D50 C e ot

fucih®a tfads gbmict,%m@hsmg
| east 11; and controlllng contacting conditions such

WhELeinvehtivh dsdProvides h dh

contacting amd thadwydeogensouree in theraessaen

ipprganic Al catalyst

to prylie ﬁ@ﬁw@@%@n@@%@ﬁgmﬁﬁ@%ﬁ%ﬁ%&@%& isa

liquid b @iire 21235 “Ouadl. 101 MVPasthe REié fo@bha dvetidas céritent of at least 0.2

produci ng a crude product, conpr|5|ng contactjng a
gramg of msidusper momwf@geﬂie dnargandc palt eatalygtcompnises ese or more

atkalhelal RLSBRIEn Hie or RS pikBliner P gt S of bt PHANAE
wherpiinatiel Qlkali Snetals hiae drdatBintd mirfibértof 2bleastalriglanti d&ﬁralm corrtactmg

t he crude feed has a resi due content of at | east

emdqgt bes aresidug gantentof at 30%&5 ahﬂ residue

cont%ﬁgrl es, one *or m)re a‘%ﬁnﬁ%‘ eart %@Wsﬂh&ﬂhﬁ

DSSGﬁ xtures thereof,*and whereine the alFkali net aI s ‘have

oS BT DRt o s

Pring . grade tcowagwms :
ntéth slcga&rfsg.gmta VKPR SO Rk e i tH e n el

uct of at nobst "30% of

and contyrol ]

I
of%ﬁhr Al gﬁﬁcatalyst

to prodlweelrtbtabprcﬂha thartuﬂduﬂmhﬁ crudepraduct, wehereln thecondeprodist is a

liquigigyaer @TW%M% The mvenﬁtg’%rbfaajusegstoz

gran3UTRédidileter graa bf @Glé REdAhE inHBari6 84t Yithl§: st%ﬁlﬁ?fsem&or more
an inorganic salt

alkali metdl hydridasgoneeranoretalicalingarh salbs ov mixtures dherenfnand wherein

hydrocarbons in the presence o

the of 05 et O Pt Rt 11t ClpicTing Fpeetibe”
)

conditichd'saéh thatithe chleprodi Had & fesidue coMn

tof residue

exhibits an emtted gas inflectign of an emtte

per gram of crudepapduct; of at magad 03 pfithe residuasantant sﬁﬂle@ruépsfeed,

el SRS oht f S BT AN Hlandd P8, (T

PCThéXriefiiddldd provideh @ métkedbf pradadifi@hpdroyértiess, Gomprising:

nmet hod of producing a crude product, conpri si r;g
contetingacirndegfeed mithame or mpse hypdrocaybons invihe presepeniof ap inarganic salt

cual§h g hon, e BB R e B

Y

%Fgggﬁ&éﬁgﬁg%@é the

crudé feedfHak alregiduedRuntene of atladst 0.2 @i W reaRivk pei grafn ¢ficrude feed,
| east 0.2 Egl;lrarrva of residue per_gramof first crude

and the drpreagic s

t catalyst exhibits an emitted gas inflection of an emitted gasina

temperature range between 50 °C and 500 °C, as determined by Temporal Analysis of

Products (TAP); and producing hydrogen gas.

12
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det erm ned usi ng ASTM Met hod D5307, and the inorganic

salt catalyst exhibits an emtted gas inflection of

an emtted gas in a tenperature range between 50 C and
WO 2008066304 as det erm ned by Tenporal Analysis obpcPuosdeains2123

(TAP); contacting a second crude feed wth a second

oo 9t ch ASE prBY R R ofertld 5 proiide ok bkt o

coﬂﬁﬁgumaﬁ&wdﬁmmﬂmcmmnh@emcpwdmmm
s a Ilqwd m xture at 25 C and_0.101 tg%ﬁ@t
genexataa gas stream, thergas SteaTy COBPHIING dyydrogeny; wg%m de feed

o RGBSR B el B e B o, o
deterRiiASPiSinE ASTM MhaEDSIOY, and the ihergeinic Balt catalystihibits an

_ttgldso pr%ggggamth d of generatl ng%q S st rmm%woc

mth@,fseécﬁﬂldiwyﬂ Womw dpmtﬁpnaﬁﬂmbegeneniadegasls;teamto

ASTg@tl\ﬁt hod 5307 and generﬂtl g& gﬁs stiegmd
tiguid iR B 2336 End?'iﬂ NP, Shi ofhufli ofborth ?"’?‘é@?ﬁ“‘?“h‘hﬂ‘

one &*m(élrerptoﬁmd emoﬂhe onxdemdimlsclmnggbﬁ atileast 10Vortlativedo the
crude product conpyi si ndj t ing an inorganic

WFO%P&WP‘QP%S fﬁ’%{f"?’”@r #@@‘d with a hydrogen
sa#gca‘}teﬁPyst tg Eé&fjhﬁng&%o«tlgtfal pr oguepéﬁt hat &

conthctingecaads faedmﬂ:dm inorganictsaltwhiglyst in the presenceof steanm, wherein

e R i B i S b B e

@ éﬂé}?nﬂ ethdd! ﬁﬁﬂge@ﬁﬁm@@( F*@ﬁéamghe as stream
'fwd?:on#ac |né;d%%g‘§|qt%|lg'%s su%%?fhat the cru e product

as

. commmnghydlmgen,mathmtmomqﬂ&%m Whetein pmplar ratio of
ram of cr.yd oduct , A) of t he residye .
" the De‘HPnQ?PH‘?ﬁ’e&EFﬁ%’Q 'ﬁ/ﬁg%@‘?t ‘esi due content is

as 198 iRveHidR 1B providddd Metnba et PR éing Bgudeprodict mmpnsmé
al so provides a crude conposition, conprisi
condifanioganjmgasin cmlw, OnSEtE APridin 90 A Iylioes sovroe in

the WStAE 0 i o oni hginte At bafolysf o ol 6B phtfict

mcludéshh@?ﬂfﬁb gl‘lidfutratwh&reiﬁ tﬂffﬁudsmogmtaé f hqmdtm:tlies at 25 °C and
n para ins, of at nost as de ne
0.10iVRachosTas feq%m:mmdgﬁ affa et 2 ghact pfdesidue per

! ' ¢ Fiddiict has
grec SFBAATe bl ~yc&h§§ Gl SonMRIRARich dll the @dé fROBict has
res:dl.tllétliddtﬁtﬂ,te:@g&ﬁéd ?f%@l@uéﬁpe:(%ﬁﬂl ch)cr?de modml dﬂaamost 30%

at | eas ydr ocar bgns wi i
of thesegidis veRtaIoH HneDae HedhF LSRRGS sonent i o8 Satetrie} by
and 300 C at 0.101 MPa, at |east 0.001
Mwlﬁ@ﬁﬁfﬁgﬁsoﬁr ocarbons with a boiling range
di SThid insentivn dled mvideﬁ@@nﬂe anmpéﬁﬁoﬁ; campdising hydracarbons that
and at | east 19 arrs o
have & bofing BB SSHIPBPR BETYESR 30 88 138 46 BO0O T 0L MPe, the
hy##g?@qg:g n%hgﬂ:g%g&@ﬁ'ins%ﬂ@ n%h%ﬁh@ wifhe Weighefs bPaR iso-
paraffins to n-paraffins of at most 1.4, as determined by ASTM Method D6730.
The invention also provides a crude composition having, per gram of composmon:
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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range distribution of at nost 204 C conpri se
i so-paraffins and n-paraffins with a weight ratio of
the iso-paraffins to the n-paraffins of at nost 1.4,
WO mes/oksser mi ned by ASTM Met hod D6730. The i nPEWISO04/042123
al so provides a crude conposition having, per gram of

distribatipobetiveen 204 8C ah@ 360 °C.200.100 MPg; adleastdo M
napht ha haV| ng an oct ane nurrber of at Ieast

hydroqagbang bytion betwesrh 0 7 ard ?@.ayml MPa,

MQ?&FR WPW r@?rosfq% erowgéerosene PEteeg 400 °C

and 338 AC@s0000°F at mIIOITMRli, and whereircthe hydrogarbone thak Bivesctidling
as, determ ned by ASTM D5186, ,and the kerosene having

range,disiributipn gf pionast 20d °¢ comypise w@a@m god prperatfiny with aeight

rotio %60, i et o A A of il A it R3TH Method

])57§the i nvention al so provides a crude conp05|t| on
haV| n_g pe!bgram of conposition . m _at  nost 0.15 grans _,
po proyides psrudesomnesitiondeving,per g5am pf composition:

a“°%§w ng%ﬂt@bﬁ’?%@ﬁéﬁﬂ?ﬁﬂ‘ﬁﬁgoca B ilbit UF et 70, and

the naﬂithohavgug‘me%rstf({] t&(;rgxlanismgﬁle(ﬂﬁs peogfa) otl‘mhﬂg,g ﬁc%a{émmed by
NOoN- conaensa e rocar pon at east
ASTMW m%bagt&@ rﬁﬁ‘ﬂ@ ﬁgﬁﬂ% the kernsene havingafdeast 0.2

f
gFfosene EEJ% fﬂreem ng p0| nt at gtenpel?aturgn&@
kerosene havihgaﬂ?&ziﬁg ;mmtdehdammﬁdrekmu\ﬁﬁbt 136 90, ds Btebined by

AST@#”&%@%? sl atvno e raA o reslse Aty ASTM

D5186; and at nost O 05 grans of residue, as
term ned by ASTM Met hod D5307. The invention al so
wopr Eheﬂwsnﬁomﬂa@prw:ﬂupaaudmmmmuongmw ‘pegrgzam of composition::: .

< oA AT 00

. the n%-oBM&éxﬁﬁBl&

Ogﬁlgnbﬁw tdf'h?&idc%oﬁmtha RTI
at nost 204 é400 F at 101 MPa; at | eaSt

carbop umsbesifram drto 34(Ch hEslperteramisdinon-egndensable hydrocarbon gas; at -

east i1 i o Bl U oags e ol b 57 B 703 Lo

0.001 grass of ketdsehe) th®Rerbsinedavin g(i(ﬁeﬁzﬁigﬁboﬁ&&t g i@hpdratittlof at most -
JMa; at |east O 001 rans o hydrocar bons with a
30 ‘Bowdewgmmddy ASTM Mithoddae the korpsenahayingy least 0.2

granfiof Al fien e ol ﬁ@%ﬂ.’bu?ﬁ%%wm%aﬁﬁﬁ end a

moleD ommams&ﬁ‘meﬁe asd&amedbymmu\mbwmsmnds and
I I'ns having internal WO 2005/ 066304
¢ mygnaomalsa provides girederompositjonnhaying, psr grag ofsogiposition:

r

ot m?#@;"ﬁ'ré?ﬁg}éﬁ i) 8 Aeep N ASTNE Mt D 207, 3t ek g1
gra:ﬂs;ofh&ttfdchﬂbhmduﬁ&?ﬁﬁhng‘l’hage distribution oﬁbsmoﬁﬂﬂdl"ﬂ,‘e(é%"l") at

e i tion, er of.. composi.t i.on.
0.10§ MEg; af feaHaE0: s oF rdiarhins eh ALk THREF dipiRRign between
204 L0306 CAL 0,100V, of RS0, 001 e ngﬁPg"r%‘éﬁB?‘?t‘ﬁf%ﬁPf’%‘#g
rangb distiinniof®etveen 300 °C and 400 °C at 0.101 MPa; at least 0.001 grams of
hydrocarbons with a boiling range distribution between 400 °C and 538 °C (1,000 °F) at
0.101 MPa; and wherein the hydrocarbons in a boiling range distribution between 20 °C

and 204 °C comprise olefins having terminal double bonds and olefins having internal
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and 538 C (1,000 F), as determ ned by ASTM Met hod
D5307, and the hydrocarbon m xture has, per gram of
hydrocarbon m xture: at |east 0.001 grams of

WO asededaans, as deternined by ASTM Met hod D67 BOT/TS2004/042123
| east 0.001 grans of olefins, as determ ned by ASTM

doubdebdiad Wil BfholadRatid HEolefisy having Wexainal ddwble bortisA0 blefins having
granms of termnal olefins per ram of oI efins, as
mtemﬂtcbnbaerbmdmgmsmnﬁt ametmeiq ethodB6730.ans

TE Ewgntﬁgwl%pllgf & etg 30 102%5}%%%?&%%? %:agi gfcomposmon.

axm&!’t%fn bPRdite, Asdedlié@hitticd HyeASTM NMEthddbS 307 aﬁmﬂ@astom
[east 0.001 grams of diesél, _the diese] havin

gratﬂseﬂ'aunﬂn&e of hytkocﬁbmﬁhathm aheiling range distribution 2120°C

mgﬁaﬁé@WgByﬁ%ﬂW W&W?ﬁéw ng %Mw‘m‘

n&?ﬂﬂ %&6 aereagromologmh@@fpmﬁns as
det er Met hod 368/9 The |nv nti | so,
determiond tp ARTM hetbod D610 2 Jeoet (201 Grams s oleing i detersmine

M@%%ﬁ%@%%%lmféﬁ¥%ﬁ%‘mW

gran9 6 PETEfiRY, af deteAfiied b9 ASTNIMethbd D6780; atdeagt0.001 grams of naphtha;
distribution of at nost 204 C (400 F) at 0.101

at least 8001 @ra0s of kerosene; the kerosene-haying atileast Q. 2igsams Rg%"m@&&*" per

di P#I‘I but i o%%%\ﬁg O‘ﬁgm R ]?)%@GC @@ﬂsofdlesel

the madwsaﬂhdg bl ekt O @gahﬁtdmmmme ér grath efmﬁeﬁl as d@tei:ﬁihed by IP

Methos b68130: 0ad gbleared 90 berRr oL ve g aassz)hyd BE803aEE {3 Baving at

1“@%%#% gﬂ%é@ hygﬁ)((?:iar bons a\l}?y nﬁ%ﬁ%ﬂa Flhg}go

. T armhe inventioh hlsblpwndés méradocompenitich having, peegrany effgosrposition:

et U3 L H e ) 8 Sl
srullf oD ﬁﬁpbadr&af‘ﬁ& 4 l’Mﬁﬁg Qﬁlar & %ﬁﬁg@ﬂgﬁﬁ ﬁfﬁ%(gf € (45D °F) at

0. 1013@9@&@ MOhgtbnm:pfdnﬂwqarbmmlh &l nge dnsmbtsm between

20458 aaoR el -1k MpRCe fennt BBt Branh o B Rlneitopn Wi botive

ran, :ﬁyﬁlﬂﬁﬁo&\b&wwfswwaﬁd #0®°C 360100 ML bnd bEIERN0.001 grams of

onposi tion: at nost 0.05 grans of residue

hyddtuacions it ol ississ GPweend 20 38000 F at

0.1} R4FR; et ARTY Mty Dby il DB s pgpombeps

havi@aﬁsmﬁng% g6 HEESbYtfon B &E AL I0APE Mivee|pe @mlufhgmmens
distribution between 204 C and 9300 C at 101 % %n
havingasboiling tngg disibusionof @t most HME: \nﬂensta{) j gramg of olefins, as

cenca fy ATM MELBR DR B0 ey R el gl Y paratins

tﬁﬁ&ﬁéﬁ%@?ﬁa@ﬂ&'&ﬂ pareffisavition seight ratio dfdsd-pargifinertg a-paraffing
i str1bution betvveen 400 C and 538 C (1,000 F) at
ofatnmum M MethodMp 1A hod D2887; and

ai < bt &ﬁ@iﬁ??w o Bel nfipd @R4E of compoton:

at rﬁ@ﬂh%@&n&\fof Residae cay depsimineiitar ASTMIMethbl, D3305; @dd at least 0.001
conpounds havi ng at | east 0.001 gr.ans _of butﬁgl Enéﬂé)gﬁ)at

gramsofihydrocarbonswith achwiling range dlsmbutlon of at most

0.101 MPa; at least 0.001 grams of hydrocarbons with a boiling range distribution between
204 °C and 300 °C at 0.101 MPa: at least 0.001 grams of hydrocarbons with a boiling
range distribution between 300 °C and 400 °C at 0.101 MPa; and at least 0.001 grams of
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The invention al so provides a crude conposition
havi ng, per gram of conposition: at nost 0.05 grans
of residue; at l|least 0.001 grans of hydrocarbons with
WO 20050663009 range distribution of at nost 204 pCT(eE2004042123
at 0.101 MPa, at l|least 0.001 grans of hydrocarbons

By it  bfigASER lpbiiol hergen 80 T nd 298 “CT00 By t

0. mDMP egabﬁﬁmnww@mmmmgd D288%; atidswvheirdin theohydrocarbens
and 400 C at O 101 nd ast (.001
ha\nggaﬂpg ing rayge distibution; ﬁﬁdngéﬁ gpmprise compounds with

awiaa%#@%i éf‘*’f%?.ﬁﬁ%%é Ping ¥ ot o@f%gw”‘?m’%mw

wmds.at al yst, vvherel n t he cat al yst has at

Ieast one or nore alkali tals..ln _sope enbodi e
mmwp%ﬁlsam‘éﬁs PP 2, B gt Pt fitposition:

I'P
“mﬁﬁwﬁgﬁé%ﬂ%. o Rl YR D01 Tt i OB F ol e

(‘a) has not been
distditivhedt at ot 204900 “Fyiat<.101 P, atieast9.00} grmsefhydgocatbons

it S e B G A0 A1
ol B TR e i fitng i 0-C o

0. ldgmll’a,%draum %mmt gnaimstufdwdﬁnem;bmmﬁllag lmchng rapge distribution
ol dyﬂgg’ range hsartrﬂlgﬁﬁ&\‘ig@ ge \/\ﬁ [] ﬁ anggﬁg%)ﬁﬂ@bm
e el b 1 o 0 s i

a boiling
r arig@oshie einbolditénts) tlmeinmwmnéﬁl@ momdas.m oombination with one or

o o i 1 e e

% bolme&:aﬂdlopﬁi&ibnkﬁ’?dlgﬁﬂed,@);éow&“ 7

grans o ns haV|ng a b0|I|ng range

congfiontmnts havmgsa  chehonembe0 sbayedy andthe coda feed hapiat lgast Ograms of <

SRt P natcBie R ORI AR S e portion

has é.\fgiﬁﬁsh%ﬁ%h BHIGWE 00 PClay 01108 M 8 bolling rangedistribution

borTing range distribution between 300 C and 0 C o
bet@eanL0MRand200 %E at & 32k MPaga boiling sangsrdify Ch egw Ho-c

o o

end ) a1l Pdiflpgforge Tdifon P T C A D07t 0.101
MEQ; #nd’a B&lifig ﬁm@ d&u%tﬂm&ma;mr G)anﬁ'mOT(}ga:tdhﬁlchPa, (d) has,

resi due per_ gram of cruyde &Y‘B’é‘?g‘ rlse nj.ckel
perzam @f arde oot Ionct 000 rwas O Ry Ao Bavts R peblde Fimae
distitofih beloBFIC dlo,101 MPRORTPDG1 Maafeafﬂmnamg a

noodi ment s, I nvention al so provides, in

bolﬁﬁgmngatdmribuudnrbmeno]roo obamel 200 Chat 0;H1HWRe, abieast 0.001 grams

oféf@ngé;ll:&aonxsrm%ccordl ng to,th I NV nt| onﬂé éfﬁé%@gﬁq‘tow]

M5 ERE U000, e OBRISb O pontiEe %5’“ g Sisultion betwieen
3080 ang 400 PORE0A0]1 MPayand urlesstu)ml@ams oBhydrosasbansdgving a
bolimeaumendinsiuionotnr At B PG p 4 IUCHER: © besa TAN
e B i R o, L0
feddlil (d).edamprises nickel, vanadium, iron, or mixtures th thereof: (h) comprises sulfur;

and/or (i) nitrogen containing hydrocarbons.

Tn 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)
heating the inorganic salt catalyst to a tenperature

WO miosaée3beast 300 C, and/or  (b) heating the i P@OTOEE0/042123
salt cat aI yst to a tenperature of at |east 300 C and

() if o0 by a8 S8 fcin? RdroR gl e) Cpdefief R TR RERS: O

oomﬁﬁﬁ mitRAtied 8thand, Projand) oraiictutestheeofi(e) comprives watek; dridéor (f)
met hods or conp03|t|ons according to the invention, a
mmmeﬁ]at conprises cont actl ng a crude feed vvlth

or_ nor ie .
cofufimepiBodiicte) Heufaflof Ylbirabvify if G Bpiciowith one or
moré@ﬁhe PrethdisBFeompbsitiond a&oﬁﬁng;toathe inventiomst méthad that includes
rans, or at rmst O 05 grans ,of drocar bons t hat .are
condiiieniog thedn Mﬁ 8 fnorganic,ealalyst

comy ram@ﬁ Cru{je&%w,ﬁﬁ@{ nggéra? 'S |n&§&?éaa%g?éw@'andmr

(b) Heafiig #2GnétRnic cﬁlﬁlﬂﬁﬁm t2fperabfte Gf ai(least 300 PC and coaling the
|S|narangefrom0120 MPa; %&Féchthat a ratio of
mormyémﬁalwaes@@nmw gtanqshell 'yde feed is in a

3'? §cgg§1 gﬁ?éﬂl?ﬁg%%p e %gﬁ%%oﬁ%@oﬁi@% Elé E@?ﬁ%ﬁh&?ﬁe veﬁtﬁ%ne or

moré Gf thieanéthbddoortcontpositions m:brdmg t{ the irventinh, duingthod that comprises

contpis SR feod R OB o B et eefspaizofing DrleSfipd fitfions:

ot i i i Tt o
grams; loEapmbstg) aﬁmhmrfuqtdrqnauhdnxthat eﬂe)not gendensable %tt25| '&@zd 0.101

a portion of the inorganic,salt, cajal yst,i
MPa eiTorpef per HmIoF GTHa TR, 85 ARCRIRPALT PSS beJfees () fuch that o

ek s SRS g 0T

pressmedseirpa rbge frols®: 1620 WiPaj (d)isvioly thet a:mpema gaseous hydrogen sourse:

X totﬁ?’e.«??%%fee&w e o L6100 r5- 40 ol P g the hydrogen

%@P&ib:@ﬁ:%t& of S dride feed! @ 1o ihibid colte $srnfiiivm; @) torinkibit
Q

or at npbst 30% of the sulfur content

f the '
fmmaumﬁcskqmm)totglmduﬁ@mm t%eﬁagtaghns (g)such

o 5 Tt TP 0y e

grams, et HRBE0.003 brasmicdf cokeper grive: oftonstiz produtinoh) such that at least a
resi due content of at nost 30%, at_ nost 10% or at
portiers of thecinarganie salt eatalystds ml@iw 6¥ ligwd a¢ ﬁfé&@tﬂ@'ﬂn g gepditions;

35 e e B3 08 o0 0t ot )

suchetidb Mmd@ﬁ@dﬁé’tﬂ:aﬁﬁttmmw VEdmmtent ofmirmeﬂQO%, at most 50%, or at
o S oot S OIS S BRIt
sulfr Pt 4y st Q1 Ain B, OB 1 QT SO8C SR edRent of the

crub@ﬂe'ﬂﬁg) fueh thatdhé éradeproducidms heddgentdoatent ofdtmast 80%, at most
such t

ool Aot i PSR, e S8 LR o
the cﬂtgdefﬂéggv? 5.9&' Pl due CBRRAEON nitist T at 30361 9%':1& HEmbét 5% of the

I've one or nore propertles of the crude

resfdne dontehenf the eluds fiesd; @) sactothat amfmoniat ia kyproduged with the crude
cont act | ng zone ranges.from 1-60

prociucta (0)suck thet Siscajespradust oomtsesBeihmol Apdhe fefbod fiber
com]n Al esArel¥ PR35 HAHGE1 ASmARIGHAL Brdddet; combining the recovered

methanol with additional crude feed to form an additional crude feed/methanol mixture;
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crude feed prior to or during the contacting.
enbodi nents, the invention also provides, in
conbi nation with one or nore of the nethods or

WO 200858304t | ons according to the invention, conpeeAIsRB4/042123
conditions that conprise: (a) mxing the inorganic

ond salt catealﬁést !vvitlg 6h$,| c;i]udgp&ge c%ﬁ?}“‘ﬁ%%‘?&?‘éﬁﬁm

\Rl!Y bl ! hihdteae of Hibee jes obihe crude product
cmde;%?fggtl ng r%bﬂam’g%’m ?cil:lat al ygt in tﬁ?grrhude ffetﬁd; feed:
change ¥ stmést Dovf:trelah?ito dhetmspectiveiene grdaere properiipsof the crude fo

I norgani ¢ salt cata

@ gt o6 SRR o oniasting SR Ee Yot 60 grams oftoal
catal ] S 104 rmRls 4 Wflael 9% ahdiof (c) Sk ars hydrogenabusiEas added to the

nents, t invention also provides, in
crud 6 fusl prist toosr duiring theeordactingor e of the nethods or

e clpomscasmbodBRtise be fiveafin ffie bR, i tonfbiiticn it RS or
m S@étﬁe gﬁhﬂ&%} caRokiiats dodbidiny tothemvention, cantacting conditions
orep ovi di ng Ssteam (o a contacti ng zqne-

i I
that Gtitriprixe: (=) miiaintg the jnorgduic sabi-oaalyst avith thegade derdt o tprperatire

X
feed{ b OBt TR {ekRparkié batlystcin ithieorudefoedy atal/dre(e)icantacting the.crude

I'mg zone; and/or (d) cont

feediwith hatharganic salt estalygin thepresence agf‘ftaiﬁg Apdof fioa 10, BroidliGe a

total rodust S Hsdnes i Sy Rlochefuaieh aldmbdue o BTR V2,

so provides, in
CORR kAL bRiboinidhts) fies @ventivhrabsoqfrotides, ie corbination with one or .
conposi tions according to the in

moreolﬁtheimexh?da:mnmmsi@n&mg %@%&ﬁbﬁ‘ m%&ggﬁ‘ms o
confpiie & G ead it b REiC oy R et Sultes Somprign () - =
proViafigsteaR 1S d @AntaBEing 2Oné prittiorr dutingconactingsh) Speming an

 eaSt a portion_ of the vapor at 25.C .and v,
enntlgiom of the cred dved B RIRLET DHGH o BentEcling R Cxade Jebt e norgante
control | o gjn'ﬁéﬂﬁwd)ﬁu@mfhﬂdohwﬁngzone;
salt e E‘é@%ﬁ#ﬁ%@ﬁ%“‘v"f’ﬁﬁ) ?i'sel ected boiling ran
andftir Sy édddotian steaniwith tiienotganic salt gatalyist Ol &w@%ﬁﬁgggmve
conmponent s_havjng.a sel.ectfd'éPé,C gravity. In sone
coke fteaithesriace effbe inarasnie St AU o ovi des, in

Ol Eftolitanil e iy

In sone

entiB R1s6 brdvides)inl dosbination with one or

e
i'ons according to the invention, a nethod that .
mofdsithe afthods on tampositions accondingtedbe invertion, a@%g%fthﬁfoqogﬂpnses

o o B RS SR et i

sone

| i ' : fhe method furth
atlgéﬂ?ng%ﬁfdﬁéﬂhé Pﬁal';ﬂ&&m isytodlcea ap a vupsicand fhe metho er

Fnation w one or nore of the

compripes cndamingat et RaFtion of e YERUH 2Dl &8 D Da i form the
oAk 5 o5 B i ] et

granms, at |east 0.6
m@ﬁé WBmprisés cdmpopasts vtk leviel tfling range distrimbions and/or (b) the

ransi tron netal sulfides per gramE(h)f &jhe 3Fel0S14
crgRipbdiRt camptises components baving Avlealed AP alyst; (b)

has an atom.c.ratio of, tr i hi 0 13 dlibnitvithdne or

t he IKQP@EG@&’%W’Q&W eatléor ARSI i?’cl)%c‘?rle@})al sul fide
&R ehethBador @iSfositicafaccording to the invention, a method that comprises

contacting a crude feed with an one or more catalysts and that the one or more catalysts

are nonacidic.
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0.2 to 20; (c) further conprises one or nore alkali
netal s, one or nore conpounds of one or nore alkali
nmetals, or mxtures thereof; (d) further conprises one
wWO Woseese al kal ine- earth netals, one or nore pQIUSINEAM42123
of one or nore al kaline-earth netals, or mxtures
t hgy ee:ﬁlﬁid:ﬁ:ﬂﬁ&hﬁé i£5REE6h 58S pRVIIE! i SisiakticH With one or
metal s, one or nore conpounds of one or nore al kali
morencifithe methods oi ompesitiodsacearding thdheinvention adaFe 108 at datalyst or a

tonsflgrisaal wlpe ooy A (o) B bt o RSt R, Gt teare 0.6 g,

or atilfbéf'? Bﬁgﬁsaﬁf émasi’ﬂée of Pardftibnafetal ilfides'pRt fan® bf K Fey oS4

stot transition netal is in a range
catalyystamthestioamsition metall sulfidy catalysthiéh) hampaiogue ratieeofrangitios metal

to suffr g Kaf v st o R dpapiboR B TR BTy Pl rom

I I f
02 t@ 9 glirgiegat ai)més e D nio?® alkRH MetdlS), diteé!or whork RoinPeunds of one

st or the tranS|t|on nmetal sulfide
ormomadkglsmda!s mmmeathem,tb (d)rfaxthercomprises ong ey mere alkaline-

s G i L s
erdof! (o] Rirhe By gr‘iﬁ‘ioﬁb%?mo@ilkﬁlﬁlhiebﬁé 0B 6P hic8 BomflE@idBdf one o
(|’) urther ct

rises KFeS2: and/or .G is nonacidic.
mord alkald metaisyio mmwﬂhenebﬁ viheveim 2 glonxic satiouefiivansition metal to

sul G e eintos oo A0 patios TRHOLAEBF ColRg i o rnge from

0.5-X3 684 A9 htbmié #dti) ¥Sthe hﬁcaﬁ%éﬁﬁ’td the Hahitioh fne4li®in a range from

enbodi nents, the invention al so rOV|des in
abm@dml hdﬂufmhm COMPYises one OImerg 68@5?41 §, ¢ or more

SRR by P Sl F*?%@flﬁ%‘? Teih a8 i Cratio of

o tmnilﬂbn ﬁfefmo St e ther K{Fey¢S (4 datalgst or the tramsition rhetalsulfide catalystis °.

CoI ums 6-10 of the Periodic _Table, one or re .. .
cﬁtm Sh-5ichd sy etmricrtip af delkine earth pactal tg fhe transition %

“ﬁg%e |ro§eﬁ8fnf &ggﬁgq‘é@conprl S@,—;&&%ﬂﬁ%@f%&ﬁ?@g

1 KFes®5H) fitrther comiprisesd PeSy} ariddore(j)ds nonaeidieul fi des, wherein :

Foin 59130 cqberianciny, s FERIOR A HPYAFRIR b baion it pne o

moré %giettp gas @%}Bﬁﬁ@%ﬁwﬁ ﬁéwenseﬁ}mﬁmmpelssas

ast one ~of the transition netals
catabfst isHformexbinasitunore transiti on net al sulfldes is iron;

O S OB P, FRL SR e

more o8 AEthod S onfitRRIdNE aBREdiAL t %Qﬂ%n%ﬁaocﬁieair)tﬁ&re of R
2005/ 066304 PCT/US2004/ 042123 I n sone enbodi nents

tranmhen lmmdrsulﬁﬂes that or irwhich=(e) comprisisiernamars tansition metals from

ot O e i
metil%'ffdnﬁjéoﬁﬁhﬁ' 6L30, GTRRAFES thereof: one B fricte fEn sulfides;

mxing a transition metal oxide a netal salt to .
(c) éamprises Fe3yr(d) mmpnth&Sz,c(ﬂ mmalmgmr@ ofiiren gulfides, wherein

ﬂle:;ﬁ:}ogg Lhe trage?etﬁn?)s 1.{, téﬁ%% f&?“anﬁgfmmabove

Otolr (? P‘Pt( G’} $Ha ﬁﬁéﬂboﬁtﬁ!cf with ithie érode foed SR atleast one
or nore drocar ons to produce the transit o?h
of thetrammmn metals uf pyesor more)transisiopametal sylfides i iomian ) are

te%il oknaslt 'suprlgglt't,al d the transition metal sulfide catalyst has at most 0.25 grams of

total support per 100 grams of catalyst.
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15

carbonate; (b) that further conprises dispersing the
internmediate in the one or nore liquid hydrocarbons
while it is reacted with the sulfur; (c) in which one

WO 2005/066308 of the hydrocarbons have a boiling POTHS2094/042123
at least 100 C, (d) in which one or nore of the

WWM ltn"an3| tion nedéﬁ,l%%ﬁmfwitﬂﬁieor

oxi de and the
more'HﬂlQé mEmotls cocMasitions mcoordipgith thet invention; @ methadef forming a

transl(;é;n:je lfides atra?lsw%g aﬂﬁ?&i hgtb eseﬁﬁ%hﬂg@at@ﬂﬁm
mefajg%ﬁg?ﬁﬁ@ﬁ}eﬁﬁ@gt’l ! Piraritfor AAEEoi A& el alp bfixitire; aeudting

paste at a tenperature In, a rap e

the uﬁﬁ?ﬁbﬁﬁﬁ& Oide/metal) saltrmmturtc mthetarﬁlro to farm ap int ; and
mnvﬁgethpsu cliste pHiba TRy 8 AEPRghce i oo bf PR h tGorBons to

%ﬁ%ﬁerh%gﬁn%rﬁpgg gfsf Q& R4 2t falcorapriéesran afijali metal

acting the catalyst
W@W@mmmm indhe gng pymore liquid

e vbiod S oiBEE SR oo

RRRORY m&ﬂﬁﬂdomoﬁmotdﬁthe
hydm%t%lfhah’g rgani g@sal t gtaotcglm?st t hat {ﬂprl se.%
hydroearbomsis GIG(Dpx)éeml, brinixtozesh Ampédich raHn on

mets] pyide AR 4he TGRS} Cafbo,%;%fg;g%%ﬂbmmﬁ&%aqﬁm@

one Or nore

sﬁi@.@@#&&a&ffd@ wﬁtégis&ﬁ'bﬁhaﬁwewm dtyingethe twet pesté at a

e or nore alkali netal hydrides,,

temyiritate inex rangd frome58+230)°¢ iand salcining thg ne e %epme
s e SO OEEES  ao  pe kSt i

one or nore

- healﬂrghﬁ 4tin 18 pisEncesf avlegstoreoftbehydrbcarbositode - 3t
nore am des of one or nore, al kal i al s, one or the: -~
.+ temperatarein the sangp fmmmf.’oﬁ%r%m&)lmgﬁﬁ“ﬁ‘ fmprises coptacting -
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catays ppoRtEh Wil b bar Eorfpi sithnd o REDER oS,

or nor e conpounds of
0N e RbmERifbodifRéAd, $hd inventiel alsnprodides, infombmation vt one or
Tabl e, or m xtures thereof;

mmoresaf4he wathods oLeRmmasiiaus sotrding jo feREPTsiER, fhiroRie ARl vata
”Etmaﬂq' 8¢ (L)S%;ié i iali Blethd cAPociice el rine alliine-earth metal

m  potassium rubidium cesium or
carbonated] @Smixnires ‘#efeof:y((b) onmbrinore alkall mptahﬂhgqq'@gdgqsﬂone joy mapre

m xture of g sodi a%mrsgl { andﬁﬁ%ﬁj%ﬁ%%@?’gmg&ﬂe
hy%?%%%wde hidfides WP BROREOBGROE (d) one or more

or m Xt ures t her eof
sulﬁéi@ ST bRt alkali)muals&mem mommdadmfam@ or HRUF aline-earth

m dr it w %dmra :t)ggl:%gém ! esw{@Sfefazﬁah e bne or
mom)ﬁmg? Sfﬂ i (?Tlg%]ﬁl% Y cattfl nt<RAIB) &Qﬁ:bcﬁﬂeﬁlﬂléi&oﬁr(ﬂ ane or more

or conpositions according th

metddy Ao Oshumms 6+ Ifasfdhe Periadic I ablgs mwtmoretcnww& Aoe or more
alkali netal s |

o B G5 0 S B S B B mon

b the mﬁ@gm(gm&d ealtst geaprates
m@@ﬁéh@%%%%gﬁ Fg?natgéhsg?o 4; (b) at, ] east two 0

f
hyéifide @lrirg wseroftisd atﬁm, @aochnmap@tam@bmﬂ or mixtures
Yatomc ratio of sod t 0 ROt
theyeaf; (i) cajciuman rp%gégn r@ r@ﬁﬁr&h?‘;odﬂm%aﬁ%ﬁﬂ%pﬁ)&@ﬁ\m salt

and the potassium salt comprises potassium carbonate, potassium hydroxide, potassium
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al kali netals are sodium potassium and rubidium and
each of the atomc ratios of sodiumto potassium
sodiumto rubidium and potassiumto rubidiumis in a
woremsgesIeom 0.1 to 5; (d) at |least three of tHGI/O$204/042123
netals are sodium potassium and cesium and each of
e m C r' | - anl!m -
hyd:i%slog A %ﬂ%@%ﬁm |§ in&_gh?gn e fr%’?nsoamm
hydidxide sodbum (§ilridé, or asixturéstthereof) andfoe (k) ] € are
pot assi um _cesi um

" ln e mpodRegH, A aveBlon e TBTIISG RAPRLARGSh SR pe o
morg gf i 3AkHR¢ O ool bcholding1d A3 38ventiff & Hofghni sal Catalyst

n al'so provid .
that istadeaiallati roetalsith whiche (a)rthe atomieratio aflan atkealiimetsl kgving an

conanbole f et Thae B o e M By 13

o o1 ; . D . ! ) g
in apdie T ) 1976 (Ot RasC QIRUE BE AR il 448 deiuaand potassiumn an
an afotAicaitid 6f sodiuma e potassivm és iniaage froon0.1 txAils) atleast diree of the

s PSP o RS o e el o
U st oyt g o

one or nore conpounds of
0.1 tw; (d) atrieast three of the falkalhnmsals aresscgliurn, pasassive apd cegumeand each

Tabl e;, one o re.al kali. metal carbonate P
of i R Ohatwn thpoPe oo b CG¥ifth i JRRReRn to cosium i
ina @ﬁ&%ﬁiﬂ?ﬁ’(@ﬁ%&{ﬂﬁw&'tﬁémmmﬁmwmm

carvonates, one or nore al kaline-earth netal e
rubidiuinpatidckesh ofthe atomicoatiosdfipatdssivnsteraepium patassium to rubidium,

hydri des, . and/ or, m xturgs t eof . In sone :
M@WW‘P ,“Thgniqmﬁﬁgﬂd;fgoog)‘prdvi des, in

congyj ddfid Qiboitnbnte)t8e Rivéntiot £ls@ prdvidesitdoarbination with one or -

conposi tions according to the invention, a nethod,
momeonfithe methods oncemposidons ageardingrte e ipvention: an Hsrganis galt eatalyst

salt catal yst thaty (a) .t ' i\ . .
coniifing PROE it w08 el nifebfptohipkistd ftoniudf oxide,
caléilif REES MpRefimoKide) ttanturel bride( Idrotaleite] alomiyap germeaia, iron

catal yst is continuously added to, the cryde feed.

I
oxide el i e SXide AT QIS iR AR SE Tufes thercot;

oA 0B i D 8 R rom s -1

an | norgani c
of e Periodical abt, oné bamodunipouads ¢Eonesor mone mesals from Columns 6-10

inflection in a TAP te rature range, and the emtte
of thg Periodio Tabie; one onme Lsz@@_&#gaﬁ% ong grinereakall m
hy@gﬁgﬁﬁ% nRRE ARGL SR NI bR or fBle AkA1BRLearth metal

ron in a tenperature range between 200-500 C,
carBbfiatés; OnEpor mor&4lRaliritoearth metaligtdeoxiiles; aneor morer alkalineregrth metal

cannin calorinpgetry, ‘at a heating rate of 10 C per
hyaﬁl‘fﬁ?t@‘gmge’c’@ﬁ‘perature in a range between
lzgg;[?%geg%dﬁ 1 B ibventidh afo [RoVifleR) o Sdribigatin With one or

an x-ray diffractiion pattern that is ,
mdre ofithermethads arcoxposifions adcording tothg inveation,grmethed comprises

i norganic salt, catalyst belgw 100 € r . X
coB@RiRE A GRIIA Jeod Wik ol oy fin, 335 08 pafiic Aekiy of the
i hI98 I Ui bfegérevf eulsiat and/or (b) the
mé:rgét;if:)%l? Eﬁgerlgé Wﬁl %#%hépgéldnhgg% enbodi ments, t he(b)
indrEmeio salo catalystis poutirivsasly addedtorthe exude dredwi t h one or

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

more of the methods or compositions according to the invention, an inorganic salt catalyst
that exhibits: (a) an emitted gas inflection in a TAP temperature range, and the emitted gas
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nore of the nmethods or conpositions according to the

i nvention, an inorganic salt catalyst that exhibits

an emtted inflection in a tenperature range, as
woaeasasedomed by TAP, and the contacting condi t i FITUSI0N/042123

al so controlled such that a contacting tenperature is:

b&ﬂ%ﬂ and!bEédpboh dioxide; (B) aBeatdtarisitionin &9erkpdiaufd'range
comg:rﬁ &rature of tﬁe in@?ganl c salt g

cat al yst ;

betv(dﬁhég-gao °@Q$®4&0‘1’@£brtﬂﬁp@0a‘lﬁnae emmsfl by ¢ljfferential geanning

t he er at ur t he | NOr n al t

calofimerg st aslng sk oE 10 °G 00T mimiey R DRC Cbetifls8 i B hapee
a@%j’%ﬂ%% Bk 550256 °6€4 (d) ﬁnﬁfefétﬁ%df%ﬂb@ﬁslwpc an x-ray

positiond accordi ng o the invention, an inorganic
dlfﬁ%ﬁhdin ofth $imt is Hrbader thanian xwhiyatiffractipn pattern ofithe inerganic salt

catafygh pejey 100 KF @&M& Skl SRS YRR, o 60 °C, i

Q@Aﬁ' ohnicsaR cifalyit befotd @meitisating. f eed
less easthEPX ten‘peraturg \A}/I?'érel n the TAP
t erlpgomiciensbodimetis; the invention almubesm cembination withone or

|$rgan|g aalt cat as%ﬁ/st exhhbl %?tbgn errrl %ﬂ%ﬁ%ﬂmc&mc&t&lyﬁ
NgsdeterinedChyCT.
M%%si"‘?% %ﬁﬁvﬁ@%ﬁﬁﬁ{%ﬁg@ﬂﬁe&%e T e ¢ o the

conmehngcdsmﬁumsmhe opetrolled suchuthot @ canacting tempesghise is: (2) above

%‘ﬁ%ﬁfi‘s@sﬁ Jé?ﬁ et 0 € BB Be AR dfiirpsied of e imorganic sal

catﬁﬁ[{mz Bt exiboy Q‘Pf?j{cﬂﬁ)eﬁa@m&h&d!&\(ﬁﬁiﬂlm R TAP eanggsematare of the

t when tested in the form of
momniclsaltsatal}tsat can pass through a 1000 micron filter,

“° e a5 Bt o0 aM S Agtne o

;.

mbi'eefﬁ%e Aidfhods of b&hipéditicnstabeoriingrtq i invertion, amirmrganic.salt catalyst 'x.

that a5 b Jen b B e

.'i }

f.orm ugon | ﬂ‘ﬁltthgbﬁ ! de +
mo%nesaﬁlcpfta%g%o@? n sg,aﬁt e inven?%%% al'so bié fn the crude

feel BOMhSLOS thel TAP estipestinie) Whedeihthe (A B temperatuceds thetpinimum
met hods or conp03|t| Qns acc rd| fo the. ventnllf?n. a.rtb .
tempetaturgat which the inorganje salt b ttpﬁll ection; (b)is a

mi r:ffaanrﬁ]cﬁgéﬁﬂse%ﬂﬁﬁlséﬁﬂglg&?)at RleniRh ﬂ%rﬁﬁgmoxﬁfso °C 10 500

compounds alculated as th
°Cvmmt(c)3ﬁ léast bmemﬁ thé byo iforgamixt salis b8d a @ﬁ}mmbrﬂmabove 500 °C.

tZ(r)]é)Sl 066304 USZ 04/ 04 123 ?B?‘l)‘lﬂae CalngblB%{P%q ﬁ e or
mdtd oﬁih@ &p ; pmgeag ﬁmmm@mgamhm catalyst

I nvention als in conblnatlon wi th one or
thamrwhenﬁstadhn thnafonmdﬂ'partlclnmw@an passdheoyeh ad 0RY mierop filter, self-

nvent tal ,product t
d e‘mﬂ? é?‘ %#@?ap produc%n. Aied toa
%m&m °c Gﬁcli BUERE axmgah@ salpeemaliystamnsfonms from a first
I nation Wlt one or nore t he nmet hods or
fornptopmssconad formy and thei secpndforrn és incapabla efiretusnipg toythe first form upon
pr. odu t hat t 0. 003 granms, at nost
cogluwo 5morggpé§%gqat§ysﬁ?oa at nost 0.05 grans,
”USt Jeb@oaii‘ﬁentg elﬁ{bﬁ%b vides, asombination with one or
(}ﬂg?&g grans, 1o

or 0.0001-0.03 grans
more of the methods or compositions according to the invention, an inorganic salt catalyst

that has, per gram of inorganic salt catalyst: (a) at most 0.01 grams of lithium, or
compounds of lithium, calculated as the weight of lithium; (b) at most 0.001 grams of
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of residue per gram of crude product; (b) has fromO
grans to 0.05 grans, 0.00001-0.03 grans, or
0. 0001-0.01 grams of coke per gram of crude product;

WO J003/0d8ast an ol efins content of at |east 10% @CTFAIS2004/042123
than the olefins content of the crude feed (d) has

bl e, B o M B e Ol a0, = Bt 00 s 8 gy orice

meﬁdith as determ ned by mass bal ance; (e) has at

easts@ggl rarrs from O. OOOOé wégrarrs lgg]mgpgﬁp@foneor
mﬁEa&%.@é@%f&g%ﬁﬁd%ngee%@gw%wm o

at 1e@st @08 gran@rofebude prodwotplr drafh of totabprodoét. di stillate; (h)
an _atonmic H C of at. npst as .an tom
of Ingome embediments, th w&ﬂw fiR gom ﬂ%gﬂ (ot or

morf BE 5o O PuiteRfihs ookl e Huvehtion "¢ &ia Brocdupt tha: o

has ?ﬂgﬁ?armone griv@s,cht lnﬂds} om%rﬁnf;gtmm @.01 gm!ns;nbmsh (85 grams,

al CoO rpse X enes e
mose D Eemts S 0-0ODRD.1 gty CAHOOH 0. 0%, @kasy BROD01-9.03 grams
of %OI u&%mpﬁ%@%% meta- X ‘?’ene rom 86001-003

gratfis, bp 0@0&[@ oxf gtﬁﬂishﬂcaké perggram o cﬁxderprﬁtﬁ:t,((cﬁhayrmrtﬂeﬁﬁs content

a&ara %&:ﬂg | east 0@% OOOi gﬁeg?@gfsfrﬁﬁrthano
gram of%g‘%w @'%nssloﬁﬂﬁﬁllﬂo C 34 cAthl W%fﬁﬁidepmduct,

as at ['east 0.001 grans, from
as datermined bytase bilagee; i(e) hasiat leagt . ngms, from ¢,08081-0.09 grams, from

0.04;§siins Bt 0.6°F BrapnconY GLeF By Opfrub ProdhSh 05 WBibpises

-1 : VOO fidRhé VEOPRAs ANEE-00 grRRS 6FABmati o&‘r\m; @hasoom

point at a tenperature of at nost at nost

' gralﬁswfromt&tr@s&grmof@sﬂélqw G anatomisC a;femsgiané)basan

B

confn®oBat 1&st 0% BRedtelCGhY thedhorteyélic nﬁpﬁi»ﬁ:ﬁﬂcmtegt efthetrude -
napht ha, an octane nunber of at | east 70, at_ | east 80,

hbas r@qmcyghp ring premmstics tht parppsise; xidenes iy bengene or

con 0] S (LR e o P BLRREE ) P g o

benﬁﬁlsh(, ﬁbﬂ( 3.1)5-:06\15 gaifmlotﬂ ﬂﬂu&ﬂeaﬁotfxﬁo gto 9 gants a(t)‘ ??ﬁtg-xg%ﬁe,rﬁom 0.5-
than t he une o e Cr e ee
0.1 peramsr JM%M%H?@‘ ? g‘?ﬁ

oA A 45 P e s
leastlﬂtm?dnislmﬁhrmm ipeegrancafidiesel;i(o)phas at iaadic).0@kgrawis; from above 0
ys

cat

to(gms,ﬂ,;ég@&f’&{” aﬁtg%f?llse dé@%ﬂ@ Compriss rm' FOSENS, 2pd the
kerggﬂilﬁ?erentg#ér'E %?}'g{ Ot%g%%{s orm aﬁgﬁﬁdﬁéﬂﬁ‘{fgg“’gm’

and/erra freexivpmint a1 @;terapératumerof atimagt -3hC,at st #H0FE, or at most -50

e a0 i oA A |

an ﬁl‘é'n%#ﬁﬂasﬁas dtTho bftﬂt%&gétdt Rfbst @esgwﬁseopapﬂuﬁta odzo@ms of

ractionating the cr DTOdUCt INnto one or nore

benient péﬂ gram of maphthaes octand npmbdmﬂ atdeast Ahab bnastR0, onat least 50,

m&a&lﬁ rgg at Ieast one %Hﬁ gi] I Iafﬁﬂ%ﬁ%g%mm

paraffins in the naphtha of at most 1.4; and/or (s) has a volume that is at least 10% greater
than the volume of the crude feed.
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netal sulfide catalyst, treating the transition netal
sul fide catalyst to recover netals from the
transition netal sulfide catalyst. In sone
WO Bovoesiseent s, the invention al so provides, i nPCT/US2004/042123
conmbi nation with one or nore of the nmethods or

0%8;11 i"ﬁﬁfﬂ"ﬁ rdlk Svehtl inbrRdds) B contbifdtiemSyi
pr § gﬁ@ﬂ%er grgfrlngﬁ? cru%gg product: (a) t]zaa?neor
more ¢fahé mietHdds op composifions@Ceornding totike inentinn aamethedithat eongprises

contay 65 s GHiateebATSEAY Zﬁio%ﬂeeto%lmu‘cﬁﬁ»e?éoﬁﬁ?%&e
prodflt P8 Borffridih L TB) odribififle (e andi:rdﬂueﬁﬁitha(cﬂide&hatlsthesame

t he napht ha: having,
or differefDRbMhE cgrdelfaecblb fbnnaé:hmdmtayp on tomspeItingH®) combining

oct ane- nuwn:g rq ﬁﬁmwﬁéﬁﬂé% &%ﬁ%ﬁ%ﬁﬁﬁ%&ﬂofma
blmawﬁlr &MW%’? grarrs o ﬁae m xture of(ﬂ)ﬁﬁhonahng

Wamgmmmm?mommmmmﬁm
fromt 1&'@%@@9 F*P cfjapss ghelr ¢ el Gyl 8 ralifbn

er%fﬁmﬁa cﬁﬁ? N emsitibd nidfbulfideRiatilyst tereden metals from
™ e Co i tion at nost 1.75, or at nost 1.8; (f)

themﬂonanetakxumcgtﬂm of kerosene, and the ker osene

h t le } '

oo sae afafionea ey niion i TbYides, B omplAberith ope or
mo:gsfﬁfe rﬁaﬁédsro%%ﬁpoémbné pévordifg BPthe ﬁ&nﬁbﬂ,mscmde piodutchat has,

ydrogen per gram of corrp03|t| on; &ﬁgonon con%g}n abl ? 03
Peftl’ﬂﬂfmfcmudmprogwe@) ahlgast &M gramavef VIO, mmd the. ¥ ﬁwﬂ east

Wﬁ?‘ﬁéﬁgﬁ?ﬁ# 3 0B L3 ) pt 1945 0 0 s B el anld e icsel has

arorcsGRP gRAS aDdiesdly(@) alesds 01004 gsens afmhphtha, and * . »

na htE vvh| ch, vvhen combi ned, conprlse IS% paraffins S mber
tbempihﬂm.bavmgﬂtmwfm tha, an octane-num

°f“hf§§ﬂtp@r af‘#ﬁ%ﬁ“chojngensalg?&%%grocar bon tases g]fi@ig;?-parafﬁns
mba&ﬂ’ﬂns dﬂai miose].4)d) adotal bbatéeaut ©.80h g:msnfm mixtigeof
of ;%ﬁtt‘l?ﬁg ‘éq r|S| ng )‘{lef‘ ns a%&arﬁgggm%to?) and the

f
mn%%%%‘lgneg ng and par affll ns Bfﬂl?méieg(d)h&vmghtranoo

nos ol efI ns
genftd &mnmi:hrbonmthmmpmltbnrof of mgst(lc%, or ghmpedt [:8; (f) at

s R e R s f e
gm%l&{' ere| n a vve|%%tﬁﬁfrgig%‘):ﬁgl of tﬁe C3 ol éﬁﬂgg‘a{ooomtc I(q%from
1) von=consiensable

0. 09:‘%0 nagrlaﬁ:ﬁ |oﬁatgmgg hydmogen per. Q‘Tn(df)commhm
of at | east a
hydeaeAgbon swayl i@@, fichs v ool vk s B O lief ot
I?f&oﬁs&naﬁmﬁy@m gasedand(rinphtha; (i)
parart f ns cont ent of the hydrocarbons havin
nopoordenspblahyirocirban gdses amdrma;ﬂl they wihindy when gweé, GoEgise iso-

peméfpg@na.nsmf%ae%ﬁ%fxﬁ Begfs DRk Gl n e

ed6f dt nogt l.&ng)athe
cmgﬁﬂl”l tlonw nost 20 fromO. OOlg&a th
hydioeabeds with @ ojrtiondrther obwp tord GomBrS0g el garatins i

o i 5 b B s o

to the combined C, and C; paraffins is at most 0.3; olgﬁns and paraffins with a carbon
number of 2 (C2), wherein a weight ratio of the C, olefins to the C; paraffins is at most

ol
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ol efins per gramof olefins; (q) hydrocarbons with a
boi ling range distribution of at nost 204 C that
conprise olefins, and the olefins have a nolar ratio

WO wbs/oessm nal olefins to internal ol efins of 2CTIUS26M4/042123
0.4; and/or (r) from0.001-0.5 grans of ol efins per

0.2; &@%@M@fm ¥ g bafbdd g of 31E9), %&feﬁﬂ bweim ratio of

I'n sonme enbodi nEnts,
the Qy0l€fitisito theaCsparpffims lisigtamost 0. xmmmmmcmtenh@f apleast 0.005

Sracus (1 has or APLEGYIBa0% BAAATOT 410 A L5 Gl st Bfos 0.00001

ares 2 o) o REMER o BB, ) SRl EBbdent B 05,

hydrBeirBsrs HaRing 4 boitthgirange distdiwitiomofat mostAM4r ¥ in wange from 0.7-

R
havegﬁgrg%a&%ffo‘léﬁg racarbon$ BAY S%emlc ; distriblriort 6f &theést 204

odi rents of the
oC, fromON0100.5 Eeams dEolefinbip) bydmcahonswithadwilingmngs dstribution of

PR Sttt aogaprns QiR S 0E BIPGR b st .0DF Bl ¥ tepmival

atmp

eﬂg &aﬂ@“ %ﬁlﬁ Svithl d bdilihg diskritdition of &t most
ol ?gp proaduc écg t al nabl e tk])]y an%tJ ?ﬁe met hods
204 a(I dhat camhmleﬁns; mnd mjolbﬁnsahave amo terminal olefins to

imepLele vyt S AL BSOS s Sk
hydt n@'e%%jijon Wﬁg@ﬂggwm%tm‘@aﬁzm .present

ne apparent to those skilled in the
ar {In somé etmbbiiments; ttiei inveritionrasof provides,in combinptier with one or

o 5 S A A

atl
cru e eed wYﬁ”a hydro jlen source in the presen
&aegﬁhp@a} (b)at -

of thenadkali mctnlmsqntaam upy; Gt CRAITRL RF M

’ IG%E%HQ‘?'/F‘ Y%ﬁﬁﬂusﬁ’%%‘%&’o &A:@s%u?fa co’nt act | ngn rge)}%lt%ﬂrﬁde

mdfd;rbaﬁgmeactl ng the crude feed with a hydrogen source -
I'n the presence of one or nore al ysts to prqduce
t helnt emhodiraents, features fiom @@gﬁ%‘i’ﬁmﬁ ﬁ& ¢ mvention may
od| hORopbst
e ARl 0 BFAR B s B SR Pob il

feapdadEironé edbodinentndy be combined rwithofebfumest fram aw ofithg other
contacting system FIG 5 is a schematic of an

embodimantyent of a separation zone, a contacting system
andy 3 BhENdhAORS; crude products are obtainable by any of the methods and

systems described herein.

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

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

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

FIG. 1 is a schematic of an embodiment of a contacting system for contacting the
crude feed with a hydrogen source in the presence of one or more catalysts to produce the
total product,
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FIG 6 is a schematic of an enbodi nent of nultiple
contacting systens. FIG 7 is a schematic of an
enbodi ment of an ionic conductivity neasurenent

WO 2008066304 FI G 8 is a tabul ati on of properti esPOT/USRGS4/042123
crude feed and properties of crude products obt ai ned

@%%‘Pg%% sgﬁgg‘g cat al yst. %wtﬁm

the chﬂb%ﬁwﬂli atiydropen esitce imthe piesenee affangormard catalysts to produce
conpositions. of non- . condensabl e hydrocarbons
the tQt& from enbodi nents of contacting the crude feed

#23 tfig 8 srgﬁlg%%t{d NBEdiment! dfiadeparafien ¥éie in cB@binkfon with a

ropertr es and conposi tions of
contfahhé fél@duct s obt ai ned from enmbodi nent s of

coﬁ(ﬁactl ng f he cr fple fe % h(gtﬂ&e‘ tﬁans't'lﬁ%ﬂﬁiﬂ!{mﬂmﬂla

cmm{cﬁﬁ? ation of Iog 10 plots of ion currents of
gases of an inorganic salt catal yst versus

t eFIG.rSisw scherasticlef e ernbuliment of aepmptipn zone, § cgntacting system,
graphic representation of log plots of the resistance

and pblen d!@sgamC salt catalysts and an inorganic salt

re ”t i¢ 6PurP dPAbGBmeht FTaialtiple tontR IR Bsitems.

versus enperature. FIG 13 is a graphic

r e PIGSPistadchematié of amembartiwent of andonissondugtivity sreagurement
Na2CO3/ K2COB8/ Rb2CO3 cat al yst rel ative to resistance of

E‘W‘Qﬂﬁe pot assi um car bonate versus tenperature. FIG 14

;?G% ?ﬁltasaauéﬁ BY fiopBities bPthe Gudwfeed indpropenties of crude
I'quid hydrocarbons, and var i, ous
produptiribtgneiiibom sboditms 6HodASHuE fro e ed Wi (e tansition meta
lﬁgonta tjng the crude feed with the inorganic salt
ﬁ“‘f’?&'. FIG 15 is a graphical representation of

WeiFgBt o pedk Gibilaties of esmpssitiaisudthacratie feedfand comgesitions.of vion- -

~ products produced from enbodj npnts of. contacting th
condensahie hpdnocasbons ebtained foryn badiments of ﬂw%ﬁd Teed with

005/ 06630 [ U 4/ 042123 FI G 16 is a tabul ation
eéﬁ'ﬂWﬁ%ﬁ?@%‘&%@ d' from enbodi ments of contacting
t.hlqrrer 0% éeedll alibh bfgm@eamd mdeahposmmqfsme produstsobtained
salt, or silicon carbide invention, is
frorg embegimantaof contagting the %@ﬁvﬁé &fq&’o‘ﬁg P&a:'ré‘f]ﬁx%mw'
for f bfichtarent3\of eaiitted
@a%ﬁ% %Pﬁ%h%?lg%dﬁ%w%OQere n be

jib anwsdhbdnlyst{r’drmscbempsmgse regyleteominied bycLARa| e.
It should be u dersto

oo Bl dde o lgp Blos 6 HR PR of inorganio salt
catehﬂﬁ% %&i’ an nt ; é’salttrgﬁnﬁé‘ﬂutﬂlé vésidtarice o peiassilmasarbonbstversus

the intention is to cover all
cati ons eqw val ents, and alternatives falling

w tpfé] 1t3 Sg%rpr]né re%pe%en COREAb gtpﬂﬁs oPthE $6dtala 67! | ON-
Na,CO3/K2C03/Rb;CO;s catalyst relative to resistance of the potassium carbonate versus
temperature.

FIG. 14 is a graphical representatlon 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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DETAI LED DESCRI PTI ON OF THE | NVENTI ONS Certai n
enbodi nents of the i nventions are described herein in
nmore detail. Ternms wused herein are defined as

wo fookibesass " Al kali netal (s)" refer to one or mpcaURLNANI2123
from Col urm 1 of the Periodic Table, one or nore

Pemgﬁqg QMo FI0r e %als;fr%rﬁo%l U@j__ of tgfe tacting

the BRide féed with ﬁ{oﬁgr O s Gataliste A Metdbdal, or Siliceh Eﬂbidﬁﬂ 2 of
the Periodic Table; one or nore ounds of one or
mor While the invention igshsceptible & variaus mngﬁeﬁém@s 1odplierngive forms,

e sl o i f B Stk and wi

herdifi be destribed 1t-Betaii PTaE Bﬂ‘vﬁﬁ%smej‘r f16t tetoavalea Tt shoakl behaiderstood
are |nsoluble i n_pentane, asphaltenes content is
{erinvention to

*heﬁ%‘%ﬁ" ﬁ«?f&%&ﬂ o E@%&Eﬁh@g%?@ s Rl

[ Squiilertt o e eEafg Within theSPiritind Scbpe of the
refers o API ggr{’awty at 15.5 C API gravity is as

premtmvmm by ASTM Met hod D6822. "Bitunmen" refers to

Zyala orted froma
"“‘“’1. éd| stributions for

t heC&Miﬂ%nib@&ﬁnﬂﬂﬂéﬂme 'i@ﬁeﬁhoﬁ 276 described herein in more detail. Terms
determ ned by ASTM Met hods D5307, unl ess ot herw se

O¥8- hydrocarbon conponents, for

R Y g R A P e it

ond\&tlh@é -compdiindssfiinervr nadre atetainfronsColamndl eﬁthb Periddiv@able, or
is as determ ned by IP Method 368/90. Content of

-in kerosene is as determ ned by ASTM Method "

D518§1%P]1%PE&%9 e%@ Column 2ofthe : <4
" Br se-ovvryacg% grstoama?%% a?rlgntlt '

« Perlodib Thble; aei drlmgretcomqbonndssofmnapr oiooe metnlsafromlﬁolumnz of the

noj.ecul.ar en nsted- Lowy base" refers to a
%@Eblﬁsr"réﬁ‘t"it‘é‘%s %I s capabl e of accepting protons

fro ‘&H&%@%ﬁty Exanpl es of

Brensted vvry ases I nc hydr oxi de (OH), vvater
(mmsmmﬁuymmmmmmmgm Mateginls,

AL b R e s
coftRtas bid dbtemﬁﬁ&?b h@I‘MMétﬁodSDQOW contai ni ng

car bonaceous sol | ds that are not vaporized under

pr ommgmmmenm apd atogie carbon presentageef crude feed, crude
proe hE K0YoelR 8 AT a0 e atBeRihinl by ASTM Method D5291.

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

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

Boiling range distributions for the crude feed and/or total product are as
determined by ASTM Methods D5307, unless otherwise mentioned. Content of
hydrocarbon components, for example, paraffins, iso-paraffins, olefins, naphthenes and
aromatics in naphtha are as determined by ASTM Method D6730. Content of aromatics in
diesel and VGO is as determined by IP Method 368/90. Content of aromatics in kerosene
is as determined by ASTM Method D5186.
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coke is the total weight of solid mnus the total
wei ght of input catalysts. "Content" refers to the
wei ght of a conmponent in a substrate (for exanple, a
WO 2005/066304 eed, a total product, or a crude proggTIiS2004/042123
expressed as wei ght fraction or wei ght percentage

F:??r}aé@%& paw%y%g i[%]ﬁl | o%%wﬁ%gﬁﬂmﬁ%ee@m% donate a

promnft@aﬁotherﬂwldmﬂmdtms WIth a boiling range
d| S |but| betvve n 260 C and 343 C (500-650 F
@f =% enfeisiie Amolgelar by ik capabls

Pm’%%ﬁ% %ﬂ’ﬂﬁﬁa 1?@#32 o gt on*ﬁ%"g?sm%%%%ﬁ%%%%ude

et ‘“*%%W“*Ni‘?‘ﬁ”ﬁ“é’z’?g?a“%* O Pabe oy st
s_de ne 0 stillate may
(Hsaﬁa Hﬁ‘isﬁht%gméjand di esel . . refers to

di fedcbsal dul V.

"freezing poi nt r toﬁﬁ%‘mﬁ n"’p@fgraﬂ[ S%&g?mv\ﬂbgk&%'

lfor“@ke’bmfa%to apljdstebhtai:ﬁng pabbm?bm smhdugmmmtvapoﬁzedunder
I%%i?%m S%;Dg &n eIS aa et,er{;g!ne y @%IMThemghtof

c°k§fe§ﬂe1$ g&?ﬁﬁmo%ﬂéogg&g escr | betﬁ%ear'g%‘#%f%l%r nal of

Arré‘ﬂontmt” 1efersriccthle waightefy, coﬁ@ﬁﬁent&ﬁ a spbsti3beSFor éxdhiple, a crude

fee‘{zefer a\/\m%gaeratlo of atowaﬁlv{tg% en to aton;(]g%mmﬂge
per cent agewgﬁ'h{:gl:%oga% STW%E?{:({%& &Wi’“ million by weight.

" HéDieselt refisd to kefdrocarbomwittea boiling ragerdistrdibutien betwkén 260 °C

and 3930 3050 Pl B Wibe” Diesel rtient s SrectminedouASTM
Metﬁ&ﬂgjgmhods.,.Es% for-.pxygen, D5762 for nitrogen, and, : .
D4294 for sul fur. "Hydrogen source refers to

hyd‘ﬂhgdlﬂean&tb Ly deegagonns wvithnalboiling mmmmwvmm Lo

" B ATSARSo HEMER Do B i of R
Methed DIRRPOBitdleAday THehRlekefarent aed diBsdlhe crude feed. A, -
hydrogen source may include, but is not [imted to,

d‘ﬂ?&ﬁ tsésws to differeasiahgsamning

hy mhydrocar bons such

apREas PO Wﬁ*ﬁs R B8 ProdpHhAE pich fotion of

crystallinopaiticles deduds isEquid. AhBedrbig dptﬁﬁ“ﬂtas Gétehiviled g ASTM

3%§OVI ded to one or nore conpounds in the crude feed.
norgani ¢ salt" refers to a conpound that is conposed

o e o cont 1 5 oy
LorttHand badel iréfers tiianipne 6B déscribedby Redrsdisin Joobmu! of American
Chemica Soctety. 1863, 835, 4s33ed Nydrocarbons.

“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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"Kerosene" refers to hydrocarbons with a boiling range
di stribution between 204 C and 260 C (400-500 F) at
0. 101 MPa. Kerosene content is as determ ned by ASTM
WO 20D8/%66804D2887. "Lewi s acid" refers to a conpoROWUS2004/042123
material with the ability to accept one or nore

more.e conpound%%érfna?gmgwwhﬁgﬂlﬁg&ﬁwi{sg‘wﬁmm

hydrdmh:trs (ﬁnexampleo € nmCeh}sdreca:rbmsssmh asmetlinee, athanepprogane,

ot o DSOS il R o e o

ass&ig'tﬁé Hét%mo'iﬁ{ &b provih tééﬁérbr&ﬁ&*e H%BHﬁcfﬁn%@cﬂEle feed.

nore conpounds ‘t ha are |qurd at standard
t ei‘mnermwmlt’émfemrte asompotddbtha) isCoirposedof a metak cativitand an
ani referred to as "STP"), or a conposition that includes
°%r corrbl nation of one or nore conpounds that are
sol I d at S@%%@%ﬂ%&%ﬂ%@y due” refers too
United Kimgdoit. y of car bon resi due renai ni ng after

evgﬁg.r atiggn ,,_an&a?% ol of a sug%&%gce ’%hcgntent
911%1%9;0 tha

I ek RERDsbe” IR NyRftRaftiofE Wirﬁ Boilhg Ange Biairibution bateRn 204
distri butl on between 38 C and 204 C (100-400 F) at

°C aid 260 *CR00-560-*H)ah 064 MdPa. Kerogeneontantisasdetasmined by ASTM

Mcﬂ;rqri,ﬁg 2887. "N/ V/IFe" refers to ni ckel , vanadi um
r conbi nations thereof. "N /V/Fe content"

r ebELwistaRidirefdd18 aC@RipRithd ofa Mabéths Withi the abilityAoecept one or
content Is as determ ned by ASTM Met hod D5863. et
mor¢ plesitorsifiom enether cubic meters of gas per

cun ! Sl ﬁgﬁ “%&051@%‘3‘8?8%% |orOloefg't;’%mdc‘%‘;e(me '.

.mmawaéaﬁﬁﬁ%aﬁmaﬂlzs ""Non- condensabl e gas"

refers to conmponents and/or a nixture of conponents

t h&Light Hydeocathons™ wefenie hﬂ%@@hﬁ@%‘%ﬂ&c"éb@m ina range -

A ‘ﬁ‘bé: 0.101 MRa, hereinafter referred to.as "STP").
raffins" refer to normal (straight chai n)

s atriquid ik’ ecferstoascomposition tieat hnutdes one ef axcse compounds that |

ar ek e forpersom oo ERSou s o (01 Y3, BFElgFE rteod o
wﬁﬁgé%%%eﬁmk%%ﬁﬁ@% g‘% I ns" refer that

are liquid ah$TP mdth ouetdnmmacmmpmﬂdscthaiardamh&ﬂﬂﬂ'&n doubl e

¢ o M- Citbh Kosice T SR et i s B Bobon. ot femining
aﬂel' bVipdfation and pyrolysis of a substance. MCR content is as determined by ASTM
Method D4530.

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

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

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

m’/m>” refers to normal cubic meters of gas per cubic meter of crude feed.
“Nonacidic” vefers 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
Applied Chem stry (1 UPAC), Novenber 2003.

WO 20050663040t i ¢ conpounds” refer to conpounds PGEUS2004/042123
include two or nore aromatic rings. Exanples of

?ﬁ%ﬁ%&gﬁ? Egé:e% r::g% BAd/8F £miRurd offGoldnents that

a thracene,?henanth[ene,
are gh6a20tALE:R eseperatark atidpressute(26/56eAd 01 M, beveinafier referred to

efers to conponents that have a boiling range
as “SJiPS).r i buti on above 538 C (1000 F) at 0.101 MPa, as

e 20Tl e PTAA B (8 ghe i) saturatchyiitstbons.
re?lg?glla%‘%aqp ase of a sub%t%ance)t_hat-hagafdr.operti es .,

of “Octahetindb asfers tamctalcuizsed numericab representation gt the fatiknock

Exanpl es of sem |iquid ingrganic salt a
properiies ofia moter fslpkﬁmﬁmﬂ';"& ﬁﬁﬂﬁfﬁaﬁﬂgg?ﬂ%ﬁ ﬁﬁfas‘&@%ﬁlm‘l octane

nsd f gﬁ-“%mg wrifiod DI, or

nmﬁ%o‘?l’i%ﬁ%ﬁg?&&'@ re ers% st anggrd cubic feet of

gasOREnsbfdferto cofnpotnidiowith adn-atoguatisasznar-carbondanbie,bepds.

mat eri al that can deprqtongte hydrocarbg a
Typgsataetiusdnetide, SRR ROt HHOER 0 o0, Hrgiiait, RiSpHal irpnghed, and
lin refers to a total acid nunber expressed as mlligrans

"mg") of KOH per gram ("g") of sample. TAN |s as,
det*Peribdie Table” M&MW&&M@&S’%&M& wygpecifieddydhe fnternational
.tenporal - anal ysi s; of ; pr " ) rs to
m@%l%&%ﬁﬁ#%ﬁ%‘b@"ﬁ e(Igér?'@@se'r?g&z?:a'on’ponents -
Wit &ﬁ?g@ | "Glefelr 1 Bothpeuinds thatdesiud/itvodranete aromatic
538'?’ B%df{)%)(:)ﬁ%:ﬂ)ﬁ.&sat 0.101 MPa. VGO contg%{ii 88 gen
ringsle Eramples df polyaeTativsompaundsipeinde, byt argnat Jrited fo,jpdene,

is application, jt.is_t0 itel#dthi €

oplyielcas.DER 00 PHeprathtoRr, RoR AEc oA Bty hiophicke

.t estged:dng” AUk k6loBoriehts thatTiave adboilidgerangs distributioniabove 538
the test nethod ma be‘recalibratﬁwfﬁr for such

°C (100p EF) gt.o.lm.wwaflem@é?ms’sm WO G '
2005/ 066304,, PCTI US2004/ 0 [ iaNdnzid phase
met %Hgﬁﬂ'ﬁ tm%rré B eoﬁ‘é(]lﬁgsqtﬁ%/al ent Itloit Heﬁsﬁ‘am p

and' EoBaRag oA RS bhitdtincsEERanplesraf scnsiliqsiddnorganid salt patglysts include
produced and/or retorted frozr%h%(drocar o%o t ahni

a sty ad/op A ghasetbatihes A ceRsiFERGY,Qldtor XamBlE; iy: ity o1 Pgthpaste.
sol i le- ' s OF bk perbafietofBiide febd: ude
cruo@%ﬁf&@%w%ﬁﬁ%é;g? cl'ude, but is not
| i n¥Sugsrliasc” referp ok materiabthat condepeetanate hydroearbonpsuch as
salts, .or conbinations thereof, fromthe crude to form

paraffingapd olefing ynder reaetion cORAILIODYy; | | zati on may of ten
s, ' : i f KOH
ot oF AR zefbfs @'aAal il nibbel AbrRisd i iligrans (1) o K OH per

zed crudes typica Iﬁéhave not
grae ¢y ofxainple dTANAS es détemmined b ASTM Method B§64n a
tre t facility to oduc i pl e conponents with
spe%&gﬁgrﬁf&ﬁwwg% s&'??ﬂ%ﬁ%‘h‘s (for exanpl e,

nap » @bl 1o thaplsRion pYEER) sudld, or | ubricating oils).
DistillTation I ncludes, but . o o 4
“YGO” refers to components with a boiling range distribution between 343 °C an
538 °C (650-1000 °F) at 0.101 MPa. VGO content is as determined by ASTM Method
D2887.
In the context of this application, it is to be understood that if the value obtained
for a property of the composition tested is outside of the limits of the test method, the test

method may be recalibrated to test for such property. It should be understood that other
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is not limted to, atnospheric distillation nethods
and/.or vacuumdistillation nmethods. Undistilled
and/ or unfractionated stabilized crudes nmay i ncl ude

wO 2%09weRant s that have a carbon nunber above #cTAS2004/042123
quantities of at least 0.5 grans of conponents per

stendf R Soa AR Elgflenstd iR B eicBd iy

methbdRaE b6 hsgdies, or conbi nati ons thereof © " Topped' ?
refers to a crude "%, been treated s
t Hamudas magbe M@b‘ﬂﬁfieﬁé/ 39 # tions

e BB S B
inclug¢ aride oflt Statilizabion mayriaciade,dut Hnotlistited t6 remoxatsfmon-

wﬁgﬂ;&ﬁrﬁgﬁn&gnents er \%reg)? of, th %g‘? @wgﬂ % me
s"‘bﬂ?% W gﬁytransportégﬁl (}Jr‘;&ggir&?%/ers %ﬂmm

andfdﬁélﬁﬂiﬁgsﬁepl pel ines, trucks, or ships). Qher crudes

have one or nor e, qusrﬁgltab iﬁg‘&g@ﬂ-{lé es thﬁ%ﬁpog@T stllledma
uem#reia‘%&ﬁ Fggiﬁﬁ%ﬁy EJ{:'%us |rrpart| ng g i \?ngg%%om C cﬁsmbuuons.

(for esaiple, txﬁphmh,&hsﬁ]hmiyﬁm gmd/oc Iuhn‘xeah@ ails)c Ristillation ancledes, but
may , be such t hat serv0|r ég ncI udes ethods.
mammd eapherla mt{lﬂﬁgnm

ﬁﬁ%@ﬁ&ﬁaed &Pﬁegt Y ineRide chfpofiénts that have a
sadvan?’ta crudes rray I nclu mbut are not [imted

carbdimnumber%blv@# in quadtm:s of &t I&ast 0.5 grivns of comparfents:per geam of

ety e of eSS Bl i el s

- crud%%t a% ﬁgt m&fwﬁlﬂn\éﬁﬁﬁsﬂ%oﬂr ﬂ’l‘%ﬂfgd’@fdt&@ to @ krue that -

oatons content of at | east 05 grans of

‘has teen dreated eneh thet atdmtrsmne efﬂlsl gompynents thathayga hadling:ppint below - -

35 ~{t 101 3iPa e v RSy bt ks SRR Bpeat o fmost 0.1

grangss RNRbS VTS grafils, &ram@t 0 ontgd@ns 6f sueh bbitponditepér pgpdm af the

Ieast 0.02 grans of MCR per gram of crude; or i)
enideat i ons thereof In some WD 2005/ 066304

mac;g H?cﬁ%%glé&ﬁ%éﬁa Pg %Ws%%@ agedgasqé]ﬁ%géa at east

tranéported te Canvehtioed menafacﬂm by GxafBsppetation odmsms(fahﬂample,
at Ieast 0.5 grans_ of resid or at | eas gm.amamt
pipelipes; @@plémersmnﬂc &)ther; gru ‘cﬁ O QTSMORS; Ul Bﬁﬁah%? BRypgrues
rel]‘%l:.arrs @?ﬁip@gﬁgue perg&‘garg% gmge mgyant agegicrucr6

tran§pRifation cam&if} Qdd/ior atieatnsking fadility) thgeinpartnges Jowp eoongnmrvalue to

o i FoA i o 4 e i S e
thet%s% wmﬁ&@g &%ﬁfed@o@gosﬂ?rtﬁ%)d EL, v . ABEEr treat.

ylnc e a mxture o hawnga

r arfgepeaties ﬁﬁ&kadwmmga&mdesmlaammﬂe,dgn drecmad dlmytadﬂg a) TAN of
ot leoso ”dewé&tﬁé Fitusaet 05 Vo SUpBE vy 0B il 10: gl NrviFe

/F f crude; e
e A A 0 0 Vs g i
a toteﬂ?hskrditdi@élc(ﬂnmf at least 0.005 grams of heteroatoms per gram of crude; f)
residue content of at least 0,01 grams of residue per gram of crude; g) an asphaltenes
content of at least 0.04 grams of asphaltenes per gram of crude; h) a MCR content of at

least 0.02 grams of MCR per gram of crude; ot i) combinations thereof. In some
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at least 0.005 grans, or at |east 0.01 grams of
hydr ocarbons with a boiling range distribution
bet ween 300 C and 400 C at 0.101 MPs; and at | east

woO 200sii¢ésod” ans, at least 0.005 granms, or at | epetS2004/042123
grans of hydrocarbons wth a boiling range

emb«%anm”t thii °M%%ﬁﬂ%@@%@8ﬂ%ﬂﬁv%ﬁpﬁmm

g\%ﬂﬁ%‘f@ﬁ&@% f&bﬁduel etleast®.5 mmsg:faesldﬁe,oratleast
I sadvant aged crude at Ieast

0.9 gfanfiF residas, Inmwramemlaskm SR g?da “H?‘r‘rﬁ%"céﬁ%oé?sm
03'03”1 ar\ﬁk’)"géll ran ‘?’{%’r#’gﬁm g onen&
em &aﬂa@pw@m\ oﬂdmdvmsgedpxudgmm

Isa vant aged Crude, a content of uch dr ocar bo
content ofiatseasd 0.0 grams, ¢t legst 1,003 grgms, S0 DiERES &Ff?“&‘mz
enbodi nents, di sadvantaged crudes may |ncI ude per
ram of di sadvant aged crude, up to 0.9 grans, or up

t OpikadVarfiégedferides m@rﬁmdbemxm of laydroéarbons hawmmange of
d| Stri bution of at 'east 300, C,

@éﬁ“&l Incert&rgl I Fcrudeat
m@rﬁ pia °%r%4r§6&“?ﬁ*&%?§oﬁrm°@t Bty o

I'ng range distribution of
d@@&ﬁsﬂ‘é&n& bdmmmmammmrm 301 MRaa at lepst A grams,

el i o et .
dislpfioneRRen L?S’?e?%r“e@s?f‘ R e that can e o

ant aged crudes that can he

0.005 r@ﬁh@dx usieast 0.0k g ydmcabenswithacboilingrange distrifytion
are not Irmtedo‘@@rudes romth k-lovvrng
betvcﬁmr‘mpl Eangd 790 °Cet0 &5&5 ‘Canadi an

Al B:s% nEullcintlude, per of: .\
Calkirﬁﬁ{’)ﬁm an gﬁ%&h%r ope AI aska Mexi co B g

disadoamagdderudy, geieasti0c001 giams, Roiegst 0 005, gwmsBp%@t &01 grams of

hy Sant os andﬂa mRos basringg % O%C%BMU}—%% nl@[Pama;l&non
mh@’%i'g&m Eorw %agas?gwlmmﬁamm’mmo

nort hwest <t 0.1
msamimmude, Sxontentobc of atanas 9%%‘& at mo
crudes nmay enhance the properties of the
gra@8sadvant aged crudes such that the crudes are

ac cg}%ﬁ%ﬁ;ﬁ%ﬁbﬁ&sﬁ%ﬁm araddsanay incheleymertgram of
crude and/or di sadvant aged %?ruude 'érr;g}sﬁfi: bﬂ?ﬂ&’otrea’he%‘lm
disstbntaged eide,updtot0 geams; 0% UR{W g

mg%éjﬁfq%g fﬁrfﬁﬁtggﬁﬁgnﬁﬁgﬁ%e crﬂ%‘mﬁ?l emﬂ@fﬁesmy

alsO RIchRIES p& Qe arhiof aﬁ/ibaﬂﬁm? ged chlesati leasb DHOL @a:r?s of hydrocarbons witha -
P
bmﬁj;lgnsportrnga;an %é‘s&@rr&g#ro erti t‘ﬁ?ﬂ% od
dm_l_ digteibuicgeef FQ‘}S'&F&'FI?@J‘B g%ﬂ%g
63 gy mﬁére@gﬁddﬁondl i proper ?ooetgﬁ:éeﬂdqat@owgmms

es of Brent crude

of hiiBedrBonsowidsl g bbiting rasgectistributidny bétween 3¢hHa Ard 4000 °C

econoni ¢ val ue reI ative to the econom.c vaI u of {eﬁ?&s

cr udBxafopias of Sisedvantaged crysles that carhbg trepted ugin
escnsbed ggre?nom%fuﬁe, bu% ATt tlm{é&%,eaﬁdﬁrﬂﬁﬂ %é‘ﬂ)ﬂbﬂiﬂg%dwtnes and

regions of those countries: Canadian Alberta, Venezuelan Orinoco, U.S. southern
Californian and north slope Alaska, Mexico Bay of Campeche, Argentinean San Jorge
basin, Brazilian Santos and Campos basins, China Bohai Gulf, China Karamay, Iraq
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efficiencies. Pre-treatnent may include
-desul furi zation, denetallization, and/or atnospheric
distillation to renpove inpurities fromthe crude

WO 1o80e6304 Met hods of contacting a crude feed BOT/US2004/042123

accordance with i nvent| ons are described herein.

&asgﬁﬂ) U EEAdCinRAGH MedrEh ﬂdﬁda
var| ous conce tratl ns of og?a'pht ha, ker%gene Sééé Enécar
norﬂamkt,@mhmdNuﬂmhlaadsSchmneWeral |y produced in

ve n t ypes, of process are deseri bed: :
%ﬁ@@é&%ﬂﬁé%&?& ﬁﬁ% ﬁ our ce
dlsadvaniagel BuBSSHcR Rt th\Grudés are BBdeptabie foh&aﬁﬂio@daﬁﬁﬁ and/or @
contacting zone and/or in conbinations of 'two or nore

trea!mcm s cindg andioe disadventaged condedbatis to be Medmyubegémedto as

o yd'ﬁfg%ﬁ‘q%e&ﬁ?hed i [%l t u1 0% SI.Ft H] ene gﬁl %?ud t%frodmt
hﬁ?%ﬁu@ﬂﬁﬁhﬂéﬂﬁédﬂ@fé&d)%&ﬁf&bﬂﬂst&mﬁéﬂ q@8iitable for

t catalyst at tenperatures in a range from 200-500
rare ¢lgser to the

wﬂq%?cﬁaéh%‘é&% sﬁﬁe%h‘w%fﬂ'i%{ﬁ%' e Sroc e B o e, o loser

h&‘ng %fﬁ&nﬂ&ﬂethﬁﬁ%ﬁdefe@d,@&&lﬁb@the
aI kal i al “f or mat e The total product general Ig/
emigaealue/reiative to gomqu[i\lem uch crude

enhaneed eego
Wﬁﬁ*ﬁ%ﬁ@%ﬁﬁﬁé& @?@&sﬁpﬁ%ﬁ%‘%&ﬂ%@.{?ﬁ%’“ *F'!'hq%%%@%gﬁease

efficiéincieh. PPRRReatinBntSaaR iR i desiifitrivatibiy, Hepwtallignion] falorar e

not condensabl e at STP. I n sone enbodi nents, the total
Bito mmmmﬁ%ﬁgathnﬁwdpm@% sol i ds

(50058, 0 S Sl O B

heretri; CAdditiemliiypembedintentsrto prmide producty withnvarivus egncenti@ions of

U’Pe%# P&g areactor or multiple reactors.

#p? s 0 r ac ors t hat may be used to contact a
Crﬂ&edﬁﬂbd'eaﬂmhybe bomiacted witha hrydeogen soee in deepresencd of one or
catal yst.inglude a stacked ed reagt o i xed bed
morg, b GRial PRI A SORRGTIOR o1 P1AIGE 40 POBIREARS O CET o

con 2actor, a plug-flow reactor and a
1 qul i quid contactor. Exanples of a CSTR include a
fl dm sbme embedimeatsc therhydragensowise fig gnncr@edmcslme&nmm generation

s dEigen S0t ey el (o Rpoepp sl pt i por S G b e foed with

f
the ih8FgafiRMER chtalyBi atfwﬁﬁaﬁﬁﬁessnwrﬁegé #r6i¥Y, 200L5 0001 BUOLATISC to
thereof. Contacting conditions may be controlled to

fomphrrhng@ @dlmdiabt hydsaearbong. tIh sitp gendration offrydpegenireay include the

reack5bE Gijudk?a pBFREI bt el sk R BN prappple, atkat

metADfefpgeNn source is supplied as a gas (for exanple,
hydr ogen gas, nethane, or ethane), a ratio of the gas

t 0 Ehedote} produgtgeernlly includes gas, Vapora ligwids,-as sixtures thereof
produced during the contacting. The total product includes the crude product thatis 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 N8/ nB, 2-8000 NnB/nB, 3-4000 Nn8/nB, or 5-300
N8/ nB. Contacting typically takes place in a
pressure range between.0.1-20 MPa, 1-16 MPa, 2-10 MrPa,

WO 2065/0663h4MPa. | n sone enbodi nents in which steeImus4/042123
added, a ratio of steamto crude feed is in a range

i Siptashng =2 SEppelbop s feastofd ASEOTDE o Hapty pitipe

pom%z rOB:fn mﬂ&s@q:lssﬁﬁmm&h&tmaywﬂmdm
e vo ume of crude feed in the cont actl zone“%fs
contacba stude Gé4d with & byérogensqures inthe pregenceqy 1

G it S R A e ST
m@%‘é@?&%@ﬁ rbakot, ankPA Hﬂﬁdﬂiqlﬁdlﬁ)mta (Esiangplaswofe CSTR include a

iments, contactl ng may be done in the

ﬂmdmébe&mmfaﬁ]mdniﬂhﬁngbpdwm-for exanpl e, argon,

or ChReie aopitsens R RS RRRE, PUAARS Brode fed dow,

total sofirce €low, oﬁtommsgmmherm

dbncinké]M3ddRA
se 0 proglluce t he tot al product as a_vapar,.
Contactimrronditivne miaybecontrelled: Wﬁ&?‘gﬁﬂ“

cg,nt acting zone 102 via condwt 104. A quantlty of the
%l yst used in the contacting zone may range from

é@ﬂtggﬁg‘&m FiaiFang®-fféin 2064880 °Gy 300-B00 ¥2,0m00-600 °C.

per 1 of crude feed jn the contacting zo
In exhbodimentsiin whidhdhe hydnogen souses i3SHPP &f? g"weﬂﬁéﬂmgﬁ“

oes, it ) aakia o (R 8 cru%§ ckfieTied il GAMATY 19665 wom I

bottom
16, wolﬁmm-" qtsmm:*pgmomm 3 \or 5-300 oy /&nlcmomaqnngtypi y

ks ocun manas R poinss o N T4 HPY, 270 R S alrepe. n

m?sm@’eﬂfeﬁe?%‘i%ﬁloﬁggﬁﬁrggsmf& il ol e

the crude feed nmay
fron9.0 ddlapranss, on0.4- t kitagram o sieawg pexdlogram of

el Ao R T S T

%, hidess® BO%E bi MJeasp 00%16F2he thal
ﬁ @@%@Pg ggi&qﬁ?ure may be heat eg

volﬂﬂﬂoﬂﬂaat:untactlﬁg zome. Tapicelly,dbe golymenf cpy}gsfpet’gmh@cg;tpqgng zone

s 4o b b P o ptplal SRR ] orf g Ko, T4k Bodiments

erature In a

wn{aggﬂgnf#g%@d%ﬁ&éﬁ@ prestlice3iCm4Qitibnal gas, fop example, argon, nitrogen,

nts, the crude feed/catal yst m x ure i S.a
methime, ethané, propanes, butapes proneany, dutengsyer sembipgtions herepbe o

[ nt%&eﬂredgml ﬁr %E%?Hexaﬂn%ﬁ%‘g% t he- crgﬁ‘&(,duce

thei@ﬁngﬁ:sgﬁ&hyaw X e @nide foechéxith criidesfeed supply 30 Liarel émera
range trom 100-400 C or 200-300

I kal i .t f .
contartitg zonw Hfovie sorduit 104: b quantiy 0? @@a I B%%flﬁi‘?&?‘&’.nm

m%%%@%#ﬂ%%ﬂ@%#ﬁ%ﬁﬁ?%d? (?émE?&Vo redlce t?wo groms

of&ﬁ&'a feld i fhe CoHdetidgRshe. I cemmn embbditiients; asl;lucntenay besdded to

mi;af;d o o b e e, e i
AR b8 i g, i

em!bSHen& B/ drid¥ ¥ead mial ®e heated to a temperature of at least 100 °C or at least
300 °C prior to and/or during introduction of the crude feed to contacting zone 102.
Typically, the crude feed may be heated to a temperature in a range from 100-500 °C or
200-400 °C.
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: to chntBMineGdhe 202 datin@thk keactich@roczsnit r ol :val ve 110 ray’ TR

catal yst may be renoved from contacting zone 102, and
in some enbodi nents, such catalyst is regenerated and
reused. In certain enbodinents, fresh catal yst may be

WO 2008j@s8304t 0 cont acting zone 102 during the reapCTMIS2004/042123
process. In sone enbodi nents, the crude feed and/or a

m gt f Ehﬁﬂ‘y&ﬂ Is LORbined with e ¢hitlefecbanid transferred
ca@ﬁ@tﬁ%ﬁ%&ﬁ%ed nto the coa’?acti ng zone as an

to coftavtling menml. tdﬂmlcnidlerfeﬁfa#?lw pixspameay bsheataddp aitempemture of
at eas ) o e B0t 1S tp Skt Lodiie 168, Tybically,
the cfild@tbdd E@gg{a ﬁe@diﬁ:da fefhpehiftur® T b $usye. frkn 200500 °Sian 3000 °C.

Fenmarn s e for at | éast 2

d_aés, .at least 4 da%s, or,
In&“ﬁelﬂ f 30 dcnﬂg 16 yﬂ ) PR vt -
stapl e for s, ays, . and s
TANGfthe enidh fest e Wieaooeg P o rstoBrip bt e SR foed into the
| | Gtheh TR Gud catabfsf diftateiabeated ata
m%‘g&e%i%gﬁ?%rogugtﬁ’a oup; Chaflﬁsg{ on, . Squth Carol.ina
temperafurd iy  rtfge frath d 88460 VCiar 208300 s mm%s gotponents

K

rporatfon,

' N Shé\TAN Jfthg ictuale féd. 40
w4840 4 8 I el TR Sttt

, Connecticut, .
U.  sorhe embodimients; therudecfeedis add Y 1 eqTipriing zone

bui, are not limted et ' . - .
102. e i Comacting ARt Y e, S AR 18 R, il of the catalyt
ﬂonﬁ%ﬁ%ﬁldb%&ilé&fil hikturs. TRedRin emb&intentspatiessya padion of the
ersey, U S. A ). Recycle conduit 106 may coypl.e h
catalystuay be t@Boveddram eautpetingrone | 1§2s71kin &m%ﬁlgr{*s. suc;

catfyF et e 09ed B R mboGRLES, S8 Glalfil ey bo added

06 may 1 ncl ude

allow™at |east a portion

-3 Ot momb smbedyminy e Srod i endona g Byt s fag Wt the

- inorgiaie SAF A0S bihanBOfnl i ABhAEHiRE PorkRtn biidlsibA FheEmlsion -

, a condensing unit may be positioned in
mayrbapiébired 6§ combidihgun iorganicssaltcapalystiveteranixture with a crude 1
material to be condensed.and. r

oo pirEactea MG ARG CEHRIAPSHER A tarlées 1 addsl 16 flenRision. The

. ' I , oY 8t léast 71dbgs.
oy A0 Ky Lo ] e aenas ol e

flowto and from

Typicailyatiei engnlsion eayaemaincitabi far 39 days d0ays. fotayeorct days.
Syt s it SR B o po DRk Ie e (esblmone

Une range

el bhicR (3615h; IThat1B@ ok Brutts Ciarolina A0.8.A0.2Cs:
M%WWQWOM act i n‘% zg%e 102, may. b
dicarboxylic fatty acid(PIACIRAE56; Meed avtuano-Smesialty Exadych Capup),
port 1 be used | . i1 f i
petirleme gltoreniodapts A8 A0y SlbieRCorphfitof G 2@5?;"‘“‘*
BhicBit (G616h Tathide Datbery, Countoticay kb , OF
U'gégr?i)g%ﬁltfg,?%stt%am i nl (e[?ﬂport 111% nma b&ﬁa&% to, ch
mistiteshereaf] tStabilizers inchule bu aroratdimitadtos gaming (Aldric
certain odi.nme an I Sl .
Chpmicat 0 MR TRHTe, WiteoRts, U8 3dAf iBbinnd ik {a0F Daker
' yt least a portion of the total
P N A Ot 22 vapor | |
Recycle conduit 106 may couple conduit 108 and conduit 104. In some
embodiments, recycle conduit 106 may directly enter and/or exit contacting zone 102.
Recycle conduit 106 may include flow control valve 110. Flow control valve 110 may

allow at least 2 portion of the material from conduit 108 to be recycled to conduit 104
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fromcontacting zone 102. In certain enbodi nents, the
total product is produced as vapor and/ or a vapor
contai ning small anmpounts of liquids and solids from

WO 10bsiodedg Of contacting zone 102. ' The vapor i $CT/US2004/042123
transported to separation zone 116 via conduit . 108.

M@@P%ﬁga‘%one %%Ban%ﬁl%&ﬁ%ﬁ essure Ié]ﬁﬁﬂlﬂaybeposiﬁoned

in condnit 108 id1allow atleastaypoktiomif:the atkterinl twbe coﬁdensad andprecycled to

oo and/ ;r@pél ui d phase proguced fro the t ﬁwbgggpsmycle
line. gﬁﬁﬂ}@gﬁo{)&@%&m Jna 16 mag BRE b wammﬁo&% ahd ol e

gramns, | ea rans, [ east 0.9
cont&itigon® 102 uchl thatd ccﬂns&ﬁt wolame of hqmdlmeh@cmmg [Zone is

malrg;:gm of crude feed. In certal ergﬁodl ge ts, fElgﬁgcanbe
mm%#]'g%@{tﬁsef gra clr%gdehfau%e%?fﬁg cat al yst %%g/lg?maybe

: dﬁ:g@)hﬂdﬁif@inﬂMeMmo@anylapnﬂlmmasbeuseﬁtoanow
ma&ﬁrﬁae@hééamﬁn&%mﬁiwﬂs&ﬁeiﬁwﬁfaa@ o4 58 grode feed
cwgggepargﬁw ormthe crude prodﬁg?m?n%emm

allowagddition S sani te rdatactingepmed020 in certdin eophediments; an agiRous

f’_hmg{lpduct eX|ts segar gtion g‘gh&hﬁ"’ﬂlﬁ %nd egjipgédﬁ Iugg

Zagﬁg‘?‘ﬂ%reat ment . é’ﬁaﬁ‘é‘ 186 totAlpIEaRA iprodiced as vapor

roduct receiver 119 nay

from cwntactingzone $62.nf mrtm:pmhbmhmpnbn& e dotalpro u@u@p@@md as vapor
one. Or, nore.trans

nts, at.l.,on
andféa'ﬁﬁﬁmqoemmpa el ol bR A R Troin siftop of contacting

zoné ?@?f?ﬁ idly £ 96, w&édiﬂlﬁ{t 108. The ratio.of a
noNoxI carbon I oxl de,” hydrogen sul fide

. hydrogeh sowys fecmdadieddn retscting 2006302 adlontheinmssuin o contacting

zon 5 V8 DAt to pobtgyd s abed ol bl o e fiom he top of

confBEhForeIOC 1§ the eﬁmeamrnw the?v2ipor podusddafreanbieriop of .

120. I n certain enbodi nents, entrained solids and/or
comapqngmwztm eludes pt deast 0,5 grAmsray lead 0.8 maﬁgﬁa@ grams, or at

e 1 L8 A8 Ploap B it BB RRLS 14 KRBl Bt e
ottt o 1
0'9’?&%&}8 PG‘T‘W fgﬁ‘ﬁ yor a l ISUI d m xed

‘?%‘ o s 1Sl B 28272 s by roducts of

the enﬂmﬁmgqmeass t The mhddmnﬂm dsédscatalyst imaydnéluderrestduaberudefeed
f eed supply Conduit 104 may include gas inlet port
%n sone enbodi ment's, gas inlet port 112 may

di fﬁgehagag&ﬁ &ihit 196, %@9@0&’% RN ¥ epdriedtb §6tthe crude product

enbo steaminl ét port 114 be used to all ow

andoghdes using stindaind sqﬂﬂmttenhmqmbm cThmgrudo pmdumzaxltsrseparatlon unit
crude feed ma e contac W|th .
G apkenters fgde “fb&eceaerpi e somisit {Lg C@oﬁ $ifing fipde product

R Ah/br trddtfed, ' geteiter 119 ma;
mg%gsl on O&W pr og{mt to be@rug?:ef()ded to Y
inchde oae br nmep:pehﬂﬁZoneﬁor moretstorage Units, omeconyers trangportation

Ve br ombtions Dredr, i samse erbotisients he 35arstcd g Bor example,
hydrogen, carbon monoxide, carbon dioxide, hydrogen sulfide, or methane) is transported
to other processing units (for example, for use in a fuel cell or a sulfur recovery plant)
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contacting zone 102 and enters separation zone 124 via
conduit 108. In sone enbodinents, a condensing unit
may be positioned (for exanple, in conduit 106) to

WO 200sl0gsoat | east a portion of the mxture in tIET/USINGL042123
to be condensed and recycled to contacting -. ' zone

anclof iyl ] ihRine¥RE FO7 ViAbonilt 120.1 B Gr@EGELSTAAs, entrained

gas recycle 'l ne.
solidss@idPor Hyduadn ey drade pmddcﬂ maﬂbermedmsina arfd Phyelcal

separ;n?prnrsgrmw &%e paé,tif‘lgd e‘gﬂ’frogggﬂﬁtotal ﬁé EV%;:earauon)

o {67 Pt SonRitng Syctith 3?%%%3%‘?"??‘?8?? SRE pFote
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:;‘:dffgﬁ]the t ot al product usi n%l dar S I|ﬁ4t§§$?%%| on

i ﬁi %%%dea conol nat?%@e%feﬁmﬁw Q6hdiAE104 may

used cat al yst,
inclndé gdsinlet pbat 1120 hissome embixdidientsngas i pont 112 mayrdivestly enter

gases is separ ated fr g}the total, odHcl:] Mpﬁ @gtoallow

nd e Lthiry BOdortadtédivith the
additfop éﬁeﬁ%od% %922%3‘3%?‘#"5%* ¥

zone 102 vi a

ﬁ@lﬂlﬂwnﬁga&ﬁg ZORE g02 tcelnpduvgnja ?ml ctreln somez@b\q]@p%ts conduit
06 S sl G kR Y SRR 38 2. &

t may

mﬁgeé' tﬁa&iﬁéiﬁ&é%@%&ﬂm%? dnMbPsolids BAdfof uirddcted crude feediexits

iments roduct may be transported to
conﬁchﬂgczomi 802 mdomcrs sepmnmone 134 yiagondnit d§8 mimsame ¢ he

T A s AN

gbﬂ:lo% dﬁ@éoﬁdﬁﬁdcbaeoﬁmsedmdmycledm contacting! - .-
sep rat eC? usi ng stan

dard gas/|i qU| d sepa at i
zonet Wit fiwther priocessinga Fpicertaig exhgrlitaents yelsckondiis 196 may be a
PCTI 004/ 04212
PSR P FRERa AadRE oS ﬁ“@@%&?ﬂ? B roving

meI@mW?OMr processing units (for exanple,

for use in a

cell, a syl fug recoyer | ant
ot E@senwéw@nmé%mﬂﬁ@ﬂ ibPOfE AT DY) Be separated

_ d.or,r I 9|%ﬂ§l ts BPWE Mot BRoduct includ
ﬁ“%ﬁ’ﬁéﬂﬂ%ﬁ%ﬁc‘ Separat ron ‘of at |east a ngtdllon O?ﬁbu fnetides

soh&s{,}ﬂé%oh&@ﬁa &Bﬂiﬁ‘ﬂwg?g ﬁeﬁma@mﬂmtmm&ﬂl solid geparation
e contactin Z0n tic
tochaiqmetI e AARIF) caRTEiaAtion; Giration AecRmiatITh TIeTTaRe EPpiRtign)

ke. In
Soli8 HoRf: R eRUALIETR oGBS Gl bt ABed SalyBY andker coke. Insome

ng system 122
embodiems, iapoRticatofithe gased s se"pmtedc&muéhef total peordust. sin some

embpgiaents, 3t st 4 pordon ot e dotal dugt 2pior sPUBIRREBS tedeted to
con&ﬁ? géf&%ﬂ ot S LABSHRinRORARtdaR w&dwmqudesoimt 126 The

separated crude’ feed and hydrocar bons.

recﬁ:mﬁm'tladmawﬁbe example, becondbinedwith thaerude feed japd Pﬁ%@fﬁamg
zonra". 42 Binuthes propessing Th8 crofls rediiok 39 el 3fagion zone 124 via
8if128. ”@g&ﬂgﬁf‘éaboam%ﬂts' B GridR el Siafiveutiansporai tathe crude
east 2

product receiver.
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 distribution
bet ween 400- 1000 C, 120-900 C, or 200-800 C. The

woO Tugsioesser bons . separated fromthe crude feedperius2004/042123
separation zone 132 via conduit 134 to be transported

emb{%n % i‘%&&\?%nt]fn%iﬂ% i
m e Fﬁ@?l%ﬁﬂe
stora acll1tTes, or conbinations thereo cast. o1

transporbed toi other prodehsing anits forekampie] dorf wsedn aﬁntl&eﬂmaﬂﬁmmvery
zopne 132 and enters ontact i,n stem 130,V a ondui t,
plant; Giher BropreIg PN o SomPIRAOns HH5ved) S ar oI e fimpctn

nehi ch exits contacting system 130 via conduit 138. In
sone enbodi nents, the crude product produced from a

C rhnbanieembdd;meuty, sepmationiofiatdeast b rofiarerude fiobd iscpetiformed

&fg#&ﬁ s the ;%ecﬁggg ff]ereﬁt rom wgiment

&g&% vﬁﬁi’é@&htﬁ’chn@ﬁt@ihe@ﬂﬂc‘iﬁ §t¥m130 :
ofa ere% resultr ng I'n a bl ended product ha(:u n @%iv may

be conitacting isystern 160 and/ob eonteeting syﬁlemllﬁo(ebd»wlymﬂ(gﬂnd andiZ)e The

crudgi‘@ﬂua andmge Vi sc:f)@etg of t.{r rude The resti:gg 2Yeast a

pomgﬂrr‘ggg{erre nt g rrbl nat i oﬁt%fdﬂg Irkggglhtrlrgn tzbgﬁrlrlgqlijzlgot‘o pg?]duce 2
sepmatadmde fegd sgd;hjadroaﬁbons. Theesseparated smstedeerd; An some embodiments,

Ieast ortion of the,cr rodu exi Iy
R o R 100, a
1east11é@ °C! dt, 1l R etsbodEABs M&mﬁ%rdngaaﬁuaomﬁtdfaﬂm 20beC.
crude product is combined wWith one or nore process

Typicalty; thesseparetedsxadedeed inglinles p oxistune pf ecompanents with & befling range

it e 1080 G aoRing ™ B 260 -G U B by thepbons

e cradd feed @Rt sepdraibicione 32 vid eoadait 154 n:@bemansported 1o
crude feed, crude, or mxtures thereof, are introduced

x gessing units, fragtmentifagjlitien, storags fapilitiess pF combipationgdhereof.
P'C%i Wﬁﬁﬁﬁ@BWn g systfe% ?r’éé@ Eg&ﬁﬁ&??ﬁ%“l 3 a%? enters
contiixting syktemdi300/iz corluitdi36 td be ﬂuﬂmnqubesseddor farmnhy crudeqroduct,

pecrfrc product specifications. Specific product
whi ts Cpptacting fystem: f m@not linmited to, a

| B9l ot e STkt fdfood Bt o AP Yy sl

meﬂhidaitdﬁﬂ@dm iklenvded withnalcrutle thivll ig the bﬂ:ﬂ@ ammschﬁereatiﬂ-om the
ol b e O e
TR S e m&z@fﬁf;;;zrﬁrmt“ tﬁm“‘” -
prodi{ Rk bt Rt or ERGERAEG M OARRmaRY 0S _cOm! ned

f eﬂeﬂrim&m%ébmmﬁ&mﬂr oT% doRitiRdtitn ofbléhdiniozone 140

crude feed tends to |lower the viscosity of the crude

and cmmiseasuemglaoh dn centain etnbedmts; ahlsastia portioneof the grude product

exit] Soectog gyema 0 YL S0l 138 Bt bt uelng A 140, 1f Bfending
zoné BAR afleh @ portich dFthe eAide PRddiRis\Wohibirfed with one or more process
streams (for example, a hydrocarbon stream produced from separation of one or more

crude feeds, or naphtha), a crude, a crude feed, or mixtures thereof, to produce a blended
product. The process streams, crude feed, crude, or mixtures thereof, are introduced
directly into blending zone 140 or upstream of the blending zone via conduit 142. A
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contacting systemin conbination with a bl endi ng zone.
The crude feed enters separation zone 132 through
conduit 104. ' The crude feed is separated as

WOpesii6630d| v described to forma separated crudPCT/E82D04/042123
The separated-crude feed enters contacting-system

mnéggﬁs@s‘enma b8 focatiad iok nddtGlenbliy Sonedt0p Thd biénded protiuct may
acting  system 130 and enters_bl endj ng zqne %ut
meet Spexifitproductspecifisationsn Spedifia pragustspecificatio IH@P&% are not

im0 g 6 o i 01 A FPSEET AT KRS QbR eroot

Thel165H48 Ekitd bl BRI HOViR emumtlmm thinspuitedgnd/or

zone 1 via conduit 144. FIG is a schematic of
procﬂssad. pl e contacting system 146. Cont acti ng system 100

Sy e ppabadimatts TRy poL e BE udfy 6 SRR HoBs using

the esmtybe Fpekamble) Rydsgérodtid cagorD@onexide mmm formimethanol.
system 100 incl udes an I norganic salt ca

TheGecowered mgthenel say corsainaijsspiyed gelts, &prsxamp apéﬁsmn hydroxide.

T Bodverat emeapLIoeY it aiosd SR AR gl RE1S RuiFd crude

fee&!htﬁﬁ;ﬂnb% AixtiR @Ottﬁﬁh{dgﬁmﬁid?ﬁﬁi the m&‘gmi ?hdsdto lmtver the
cata yS S, Or m Xtures ereo crude e en °
viseasity af thieraguds feed nHeating the Mmfglim 3 At meRt R0 °C

e PR TAN SE R b ARl AT CSTCE, Ol D oatet.

Theri®!Pis a¥chéttatic mml aﬁlﬁﬁuhmof@esepmﬂon zopesinwembination with a
enb

odi ments, a crude product he tot d
: comammg@astmdmcngibQ%Pe withypblending Zome, fhel%é& %ﬁé entels separation

' zoq:ey ﬁgqg&%g%%gﬁcrﬁf%@%my“ge used as g@rﬂ]yﬂesﬁaﬁbédto
. forBiOaIS

ydr ogen
cradefeed! The s%asatedrcmde feedtentmsontacqmwm 130,

N d hyd
.mmwggnegst Y, Ei’f‘? ’f:"f?rFE"%‘ er%@%{lgﬁﬁ’fﬂ%%tﬁfgblenm
O B Geherat ca hyaragen Y Do

intsslaeedavia donduit H42 areeambihed with theemderpradiics @mt%blended '
t t 48, dui t
presigh d i bade et erm Py AL 10l cpldEtde "
contggt szmﬁﬁﬂb PRI cotadtinghestese#. ACatacting system 100

hydrogen flows directly from contactin Xs&eml
(slmmt indiGnd) mps be positigned bqforgmtaéh%eursgﬂ

eroR ey o ppEor GTER PR Y R R Klirect ?yi‘?&%‘&yﬂm

108 %ludbs%ﬁ‘iﬁé\‘%ﬂﬁ& wale cdtaigst. (Cumdctingepstemt 148qnayyintlade dn@or more
via conduit In contactin system 14d§ W@?nt act . O£a1
catalysts: 'Theecatalys impartaciing|sgsiem 143584 bosn & inorganic

cofifbh it Eanli o AL plfle oot St S oot

TH &gd’&feec:ll gxérlféfsleboﬁmﬂﬂ hysmmnge?j oiadondnit 104 ag&ismmnmdmﬂl a
condui t n certain, egbodine sys t
hyidregenseurce dintheqresegeasgfith emrg%%ﬁét‘iﬂr'ﬁﬁst Bﬁ’?é‘“ﬁle total product.

e e

| 18Ry kit BortActingBySeCiOD \da southudrit08y éﬂlediydmgen generated

feed After processing throygh the ¢ tem
fromeontagtief the inprganjc salt egalvst yd egmdtﬁ} ﬁe tded a8 & hydrogen

source for contacting system 148. At least a portion of the generated hydrogen is
transferred to contacting system 148 from contacting system 100 via conduit 150,
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transportation and/or for use in a refinery process.
I n sonme enbodi nents, the crude product and/or the
bl ended product are transported to a refinery and/or
WO aoospessipeent facility. The crude product and/ aicrie2004/042123
bl ended product may be processed to produce

o il oy i Uoph A B il e Mnarped g

treated CAnddBerirghdférrdd 0 c%ﬁﬁbﬁﬁ%systefm 248 viarsdhliit 456t Inl deitath
the crude product and/or Dbl ended product to produce
Vstem 100 such that the

e R e e 4
In séiélebbdinicpts, a Vagor (%ﬁdlﬁﬂd ﬁo&édrﬂ&btﬁg Ste@A08 is directly

enbodi ments, at nost O. grans, at nost O 03 grans,

mlxepl thoerde fepd enteging contagimgsystsm 4% m of t ot al

LW i b b SR e 4 il P2 4 Bomncting

syst@ths,t Eontadt of the @ﬂi&feeﬁhﬁlﬁl atdmk& pdrtion of ﬂﬁegenemtéddlydrogen and
may i ncl ude at m)st O 05 at m)s{ g 03 grarrs
the gagalyst preducgs a prod %@5“{;1‘%

%ﬁ@%%‘%éﬁ%%%gésﬁ&%@ s A 158500 LSnEZLE s

Bagggﬁﬁgﬁg?l . 001- Sﬁ%o ¢ con
gra or r
ness srParesionFones, apd/or blepdi s&eme%@nogm ”}1@ l be?m‘-edat

“fmﬁ*“% @Wﬁ%#%?&%%%%t ”n%?%*"at

thrroﬁgh e sataldiosyitemt theMitlecfoed may befcondidered suithble for
feed., enbodi matﬂ] t he crude product has a
BP use i 21 %ngfﬁ% errbodl ment’s; the

cr emﬁ PhleAd gRst
(L)tg%gir%arrs él%os/ oeasgﬁa PCTI U82004/ 042173  at nost

h'arﬂptﬁﬁedgo arefinery andéer atreditment facility oFhe crode producten/eprtherblended .

pm«@wwﬁg' CATTIRTTENEATLE R

B, % B CHHRBAIE! PRERMaRAAfRlude diktHoEand/or
od| rrents he total product I ncl udes

sodistiling thecryde protinet and/or blendedi produgh te pgedice one or more

éﬁa@aﬁ%‘éﬂ%shﬂr%ﬁ??mh@%%n B spidelfebiiky e LRI Profuct, andior
the 6RO 6xdndfe dibllAe factictisiifdy b/kifdesteeabelns that are not
condensabl e at STP, or a m xture thereof. In certain

total produst inchiges i ng seme embpdimentsoat mest 0:05 grams, at most 0.03

graggg&)%ﬂ%ggﬁ Ag?&g;%f] g’??ﬁléﬁﬁﬁﬁ{ﬂﬁ&grocar bons dv'fnm{j nts,

the tdtgl produiQ @subsﬁﬁhﬂl)cﬁéabﬂaﬂce (ﬂiﬂplspetﬂdeys nmtrdémctable) In some
ther m)dynam c, conditions a nolar r8t| o of car

I adudesat ghash 0.0 Bresiey % et §0% grams, at

o R S M i

proda&s In céttdin embodiments shie dude product hiaza eokxockntent irsa rmlge from
nol ar ratio of the generated c rbon non

abrgsr@etp&%l 0900 9.0% gramacd pa01-4,0 b eyampsy er %Bﬂw%d)% sralas per gram
of Sude gro%uct%r 2123t QetBetaig® 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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to generate carbon nonoxi de preferentially to carbon
dioxide in situ nmay be beneficial to other processes
| ocated in a proxi mate area or upstream of the

WOpesmessds For' exanple,'the generated carbon nefous64/042123
may be used as a reducing agent in treating

m?or ex%ﬁﬂﬁgnatnsl?/#gbgs tocesses ﬂoggﬁmﬁmﬁf@ﬁ&“ » the

crudeipeoduct lxds from @ugrama so (.04 gramns] 0100060 1-0rG3)grams) erc120¢001-0.01
méftIYLi of co ound hat have a boiling range
(¢ e and 538 T. The nixture may

ran gg{ﬂ?r omgﬁ ?%&@W%&%%W .oérkag The non-

ﬂllﬁmcﬂldb@ﬁ:w isinod lisnited toy caﬂxﬂﬂﬁeﬂde,lammanb,
hvdmma@ﬁ&%gwr &qcag&gr SIS Retende OnfE lguch 'glf XE e ; The
H‘gmxa{re efdyr- 0. 01 ns
gram o%sé}groﬁy rocar@%)ns I n so(‘:’mer aenbgdl rna*UtntasI ene bet

| ShmémbedmmmhwmmgasebMdmmmmmwm
configo bl e, 8 ooty orfe B St b Febcaons
e B AL T R Al il lRions o s

of carbommonoxide to darbon dioxdxiz1is 0.07, A)molhr@ﬂde of the g¥harated carbon

&ﬁffl ns ma cl Ude@ 0- Eara S an%{tglr &18%913 at least
0.5, 308/ l@ﬁst 9'7Uqﬁ sBinREnfHodifRents @%Mﬁfraﬁbﬁff'tﬁ@gen%fﬂé@ém-bon monoxide

para ins in ratios or am)unts hat. are nhot generall

to thiegenetated cerbonalioxide mMm:O 3800 Pdedi 95 ordh5-A.8. The ability

o St bt e tentity el il B i8S i onetical o

: othe@bﬁfcbés&s chied iR b Proddmattirtd 6r BREEEm ol'ﬂ:eﬁﬁ'bé@b NForexample, the

@ enbaodi nents, the olefin content of the crude product
erated carhopmanexidermey be-userl s 8 sedusing agent indreatios hyéweahon -

W@Z&%Sﬁ’ bt frocklfe Tt e Sl Do o < e

ol &h someé embodimedts, thectotal ptdiupr Bdheduded hefeﬁﬁmﬁr ifdhade a mixture
the olefin content, of the crude feed by a factor of

ofcamp?mthatbw a heilirg sengschistributionatweern-105C and 3385C. The

misf30 kI o SRR R e ol AR 4 RO i1 o 4. The

mlxh!reﬁlaymmm 0.00120 8 pnayns, 00003+ @ 1 @BOAK, 06 000§+ grams, of Cy

R WA SO T AT
08 gﬁﬁﬂgo g?%nrrg ] égg?ﬁ-oggggﬁrm or at ?aaétﬁbgt%au
hydpcarbons f Inaoph@nﬂm:ﬁmmts,psm-pgnaﬂinm praddeedretafivetto n¥paraffins at

= wlBThER Ofnest 4,56t BB0AL. 4 sl N, g D% Sl or gy most
0.1.Oim(bbrtBinlem KtidfiiBntaiscpalafinl bl bibRuBCHel e AlpabdfAHFat a weight

product. In certain enbodlnen he hydrocar bons
ratiquin grangdfromi hG00MHRL S, 408011 Buon {bﬂO Lotlwckhe maffiodmay include

ave. an ha olgfins content in a range from
iso-Bit§Bisd 2GR nAEHEDS.0- 001-0. 05 grams, or 0.01-0.04
ar gRoAe "embGHM the/£5tA g?ddﬁ@f‘ﬁtﬂértc?udb pieitdt hehy A8 olefins
di stribution betwéen 20-400 C. .
and/or paraffins in ratios or amounts that are not generally found in crudes produced
and/or retorted from a formation. The olefins include a mixture of olefins with a terminal
double bond (“alpha olefins™) and olefins with internal double bonds. In certain

embodiments, the olefin content of the crude product is greater than the olefin content of
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In sone enbodi nents, the hydrocarbons with a boiling

range distribution between 20-204 C have a wei ght

ratio of alpha olefins to internal double bond ol efins
woﬁ{,s,@kgd‘,east. 0.7, at least 0.8, at |east O.PcTAK2004/042123

least 1.0, at least 1.4, or.at least 1.5. In sone

oo T B Y 100 R s st

ave a weight ratio o
olefif boriantWfelié eradé prodaticis gedatatdhea the Iolnﬁdl aontsnt pftheerude feed by a

f 7-10, A ht
faﬂo;ggﬂ&l@;ﬁm hat@pﬁfﬁ%ﬂsa%@%gﬁﬁgﬂ{&? 0 bon\é\molgeﬂ ns

of t&gmgl %@E‘Eﬁaﬁm Rt @il fayige distribatioh

produce an i ncreased anmount
betweén 20-aD@ °Ohave moleﬁna bexitemtsin wirasgei frora OH000& b gramse A §901-

0.05 yfgglllt_qzjé%the co%s nof {ije :Hac g#&?t:
Wﬁﬁb‘iggﬂ’ﬁ%t cm ?rg;rgso:jﬂcé e presence o

hydr ocar bons
e o e s AL st bt 00
at include |inear ef.i ns e near
grams of alpha olefingper g P ‘%‘Qﬁ&g’d bﬁprqd Qr}%ﬁgﬁear o1
of I 1S 5 €R001-0. or 0.01-
emb{fienfls i il frafidet 48k ot GR0OR0ISrimB 001 0.0aA

at rmst
offilistia dlefins pep geam bficrude prdstuct. rarveraing gm,thgt i 0

teby o i 8 N it

ange trom

con%%neg‘ﬁ Q))ll%)rbocargons ﬁaQM-ocbm 6 0101-0.04 grams per
rlwsgensaedl

ving a 0|I|n rangg
gra:ﬂbﬁhydrbcurbmmtha gloibtion

o affM@&%&eﬁhﬁ %fl%h%lal AL g?EFan&@ onbetween

a WEight 1afio bY S¥pha alefian o iiﬁetntilgioablehmnﬂloﬂnﬁnswﬁgteleast
20-%43@?13@@&%% In aoraﬁlbﬁﬁbetv\een 20-4

0.7, feastdy.8,i atosstih9 et least 1 Qu@tﬂeasv\b%w‘-qm ééﬁﬂ some embodiments,
CIFUS2004 2 b
e RyApORRRYES £ g AR B e DA ey g o

grans,

of afpbl cikffhs 19 istésal Qiubll Borll dlefsim e SO 0 BOEAAEY, or 12
A wekght sl ainhn olebns 1@ iHtepel ApYiie bow) olas gt hdfrudes gpd
confERgial pibanBis if Bpleatty St mdle 015 ThE abltinPlo prductianfinéieaod amount

hydr ocar bons, the
of mpmémmmmmm doublechondsmpy denilitaterthy cenversion of the

estimated to be in a_range from 0. 001-0.9 grans,

crude productdo gemmercial progucts.0 5 grams per gram of crude
%ﬁﬁﬂ&t@ ' &?&d%usi@h st Sodiesinahe
to?ﬂﬂ hw/ e content g%&r‘rlgst A; peeg

at nost 50% at
presamt of 6 ifdrgaic sahsdat:ﬁ% may modméw ng Wifyahgiling range

diskhation hetoroon 36208 "L 1Bt 5 e Jifest S1eee TE RAEk BAH:S have ois and
trfy I borfdh. Koé%ngﬁ}ﬂﬁ%fﬁhmeﬁkvﬂﬂﬁhnbdoum Yonds ftinear

rans of N /V/Fe. In certain

ole€ifib edthraidoubld bunds nmatenqm’t Oy ot mhsisl .0, 6t Boshd b Incerigin
roduct, a t.atal V/ Fe
o aeo i i o g S s Bl 8ol kol
Qi adlfti Bonddis th drahle 140, 0.01.110/dr ogr-ous. | n
\méc:?d&{ odlnrf‘tgnsfﬁl %Pg{jgngroduct has a TAN 0
nos In 8&t4in ambudtutenfs)h@drocarbons having a boiling range dlstnbuhon ina
range between 20-204 °C have a n-paraffins content of at least 0.1 grams, at least 0.15
grams, at least 0.20 grams, or at least 0.30 grams per gram of hydrocarbons having a

boiling range distribution in a range between 20-400 °C. The n-paraffins content of such

42



10

15

20

25

30

or at nost 10% of the TAN of the crude feed. The crude
product may, in certain enbodi nents, have a TAN. of at
most 1, at nost-0.5, at nost-0.1, or at nost0.05. In

wo %B098ss304€00di nent's, TAN of the crude product pgpystsssni2s
a range from0.001 to 0.5, 0.01 to 0.2y or 0.05 to O.

hydrosidhngs e @R of BYGP-aTBos, ey he if agnie trorm 8 810 9 Bepgos, 0.1-0.8
gramd] 1130 hrafll. WPithe SiBbIIBIAY sddh%jrdi&ﬁrlﬁih havew weighofatio of

n certain enbodi ments, AP %bawty
mewpmtm@mmowmmmmm atgnogy 1.0, at mgst 0.8, or

ot 03 uoribe BupPHEs St w150 he feemng b Atent of

the cgiq&gééuégﬁy%fe detiRatetétbe 104 Ring8 RS 0.00 M0 grans, 0.08-0.8 grams,

certain enbodinents, the crude

or 0. M0 painstpes grant of aridépriodndtat ons content of at | east
10% at Ieaét 40%%“’8?“‘% Im&@m@%fb‘%eetggﬁ t of at most

90°/ormmﬁtf%ye§ ﬁgyﬁ 0%, St ko8t 5%06¢ Athos BYRbE mwm@eommt of the

st 60% of a sul fur content of .t he
crude feede Th eextain Embodimiednts, theowudaproductineludes, per gragpf crude

prodi,airapsis-one egpemanet st s iy B gf e £ 107 Bfor

NirHE th emBodifefs, e CARe Pradit hay, per gramsdf cdudeQiroduct, 2

gr ans n certain enbodiney the_cr oducj ..pas
W@mmmwmgpﬁombﬂmamm5ééﬁqﬁﬂqﬂ {Q to2

t_.,romOOOl 5 5001 grans. In certain
X 10 Samsa A8 t"é 3‘8‘@‘?

may have a nitrogen
CO Ghthe e&baamam&, the%ﬁ/d aﬁcﬂmsa TINoBht mostiN¥ggtmost 50%,

content of the crude feed. The ni troogen, cont ent of .t he
or athBo@10%% obte IANCf thesrudedeed 2 The %ﬁ@“ﬁt

e&h%e:gz & Udg‘%ﬁfl tﬂg:?«‘)st oM &?st?t ﬁﬁfost% P4 agfn%gﬁ) OS‘t In some -

grans. |n sone

embRARASHEETNN of tHerade stodiot eukyche inasrangefromy 60 Ioto 0.5,10.00to 0.2,
product, a nitrogen content in a range from
OIOCDSCIOG}H-O 005 grans; or 0.001-0.003 granms |In sone

0 fﬁﬁ?ﬁgﬂﬁﬂﬁe?nbohﬁﬁagé 4P 4BE BEIVRY of e crits pBATIOL edst %

rans of
mgltardmwso")anﬁgw@mt 1@@0% h@e:pthan@m af the ogade feed.

1.8, at nmpst at .no i at - .
g APt & th Faide BrodigF s hetween 3-8, 1395, or 16

20. product s 80-120% or 90-110% of the WC of the crude
feed. In other enbodinents, the H C of the crude

pr ohiisotne embddlimaethe trode product s a tetal WW of at most

crude product H C hin, 20%.qf . t
70%&%”&%@&% H’é‘?“ﬂ?ﬁ‘gb&é’ &ﬁ%ﬁ%ﬁﬂ%ﬁ%‘gﬁ% hydr ogen ped. In
certath & Sﬁlﬁ pRbdiRE hasTdtdl hetbeodorasi oertentrof latidast 10%, at

conmponents wth a range of boi l'i ng poi nttﬁ'(:l!ua 0
least684]iomatlsast @Weof:ﬂm mphetm@pmis sentgatof the, %2%95

fro 0. 00

ny citBe S wiodict meR oo # PG Pargt: & Rost 2%, st magst 70% or at
moIPE0% 099 shifif’ coﬁten?&ﬁhe 2Rfle@edl, The sulfur content of the crude product,
per gram of crude product, may be at most 0.02 grams, at most 0.008 grams, at most 0.005
grams, at most 0,004 grams, at most 0.003 grams, or at most 0.001 grams. In certain
embodiments, the crude product has, per gram of crude product, a sulfur content in a range
from 0.0001-0.02 grams or 0.005-0.01 grams.

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

90% or at most 80% of a nitrogen content of the crude feed. The pitrogen content of the
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. or frong

0.101 MPa; at |east 0.001 granms, or fromO0.001 to 0.5
granms of hydrocarbons with a boiling range
di stribution -between 200, 4C and300 'C at 0.101 Mra;

woO 2bs/égesqt 0. 001 gramis, or from0.001 to O.5pgraszo0ai42123
hydrocar bons with a boiling range distribution between

w ffbd%%n{\ﬁaoeé #0. aPhbst 0,
rarrs rom 0.001 to arrs%g%f dOﬁ rocar bons 003
gramsydrhtmobm OOhgraangnsdns Remts, m»:mdmpztﬂncichaa;wrgramof

e Sasi hsr s F REATTES by o

m%ontent from 0.00001-0.2 grans, 0.0001-0.1 granms,
001-0.05 grams. In certain enbodinents, the crude
prindomie enstmdiments,Ghécrude pdycthas, w@mﬁ@r@m@%ﬁﬁm

0.05-§ ¥ g ol OB Rgrmmp o T I Hbe S uSlye iR be

mostq(8, Q{ﬁbbﬁﬁm%&f 28 Afmo?n'Y, Beat hb& 4. URPsopkdstibddimefits, the

incertain di mént s, from 0. 00001-0. 15 gr ans,

H/C of thé ernde pto@mmsso-m(m tﬂ@D-ﬁMO@ﬂJ&&HCoﬁﬁbc mdné’eedpén other

bq%ggm of c oduit ]‘rﬂﬁsomz o f&ﬁ%ﬁ‘i‘ﬁg?ﬁ{smfwif&

crudebrofiBt A &&hﬂfm of b cmtfe&l RS irHicis that uptdke ddior

02 grans. certain_enbodi nents, the naphtha has

consmnymmdhydmgammthetpmessssmunmabt ect able, or in a

gr e froml X 18‘?‘%‘?3”5 to ]Tgvggh gﬁgfﬁ‘)’kﬂﬁf’?%‘%%me

embdiiRests, tﬁemaﬂ‘élﬂwdmlﬂchﬂbs P Rl mO@EQﬁﬁﬁ?oﬂﬁNmUEDOI to 0.5 grams
consi dered hazardous to handle, thus crude product

of hydrocertions vethr abeiling winge diswilygienofat most %Qﬂ “Greryat mast 204 °C at

0.101 £ Rend 01 Bl L o 00T 18 5 e SP R EEDh witha

boilif® raRge dibkriliiionibeskes 200800300 ati(yl GloviPa atdeast0.00D grams, -

pol y 0incl ic ring conpounds WD 2005/ 066304 .
2004 grams o hydiesaryenswith pibeilingygnge distilwtion betyeen 300

°0MM§;M61 E&iaqlaéytb%l B HRAT0.0 E?Wg@%amsof‘

or ene ene e- Xyl ene,

hydrdcagbduglwith ﬂbbihinb rhlgezﬂﬂﬁbutiolﬂidmben A0 hl;d 5333?(2 et®101 MPa.

1ﬁ3tr|n€tEyl beznelSSﬁﬁrretg%mrﬂ&géfene] htha

m@é%m@eg@@go i%tﬁzt? 5, 9k 001 2. d%%aﬁﬁt 1 bertain

t T a- mat énzene:

embgdimepisihe lopddelprodut bas frod Oﬂ(ﬁt-ﬂ.y.lgrﬁnﬂpﬁo Gl-&fb& gramsofipaphtha.

In benzene,, tr| @Eogrlﬁgxkﬁ%%éxl ene; SﬂibStgL@Tted of at most
0.05?‘4&51@1' Eﬂ@ﬁ&'ﬁﬂﬁofﬁﬁplﬂhﬁft'?ﬁe%‘}u&@ﬁfoﬂﬁ& halyDiR @etsini C

omatics are used ina variety of comer ¢l al product s
embeditvents, fomD.6R001-1 § grams, 0.088hPdngmams, o11h01:-PPFgrams of olefins

%gﬁ%ﬁprod c d as des%d he&ewh%a%@?ﬂma

benz@ﬂ@asﬂtémt fhost @91 gfansle anest 00005 Bams D6 at Sica00.002 gfande In
product, a toluene content from 0.001-0. ngrams

certain e@bodiz®nty, themapbthahaga benzeng content ﬂmtes ue gtectgblgderdn a

rangs Fitp D00 st £id0® i d 108 efffisTo ™ PO Gl Sg0”

gramsth B 107V BRNY. WCiingsRibHS that éﬁntaﬂ%n%ﬁfﬁlﬁf bé Eatidflered hazardous

product,
to handle, thus a crude product that has a relatively low benzene content may not require
special handling.

In certain embodiments, naphtha may include aromatic compounds. Aromatic

:

compounds may include monocyclic i-ing compounds and/or polycyclic ring compounds.
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an ortho-xyl ene content from0.001-0.2 grans,
0.005-0.1 grans; or 0.01-0.05 granms. The crude
product has, per gram of crude product,a para-xyl ene
WO 200506304 from 0. 001- Q 09 grans; 0. 005- 0. 08- gr 2€T/US2004/042123

0. 001-0. 06 grans: - An- |ncrease in.the aromatics
%q%&gﬂ | B PEAG HiriRed ), BEifzehsl THREDE,
m@%ﬁé&nap udes rray & val ued based on an

Oﬂgglgfi?;%mﬁieeﬁ? M-Odylmle,negilmdtbenmj l-oﬂly:]-ztenﬂhuhb@zene 1-ethyl-
2-melhyiheonmes o> Simelhll aRE | P ey ChoRs: JRHRd:S Sroest
bengeff: CERHGE2- b TRnati, 3 RU1-1 PEEnGHy| Béhey!d-ettyl 2 dimothy]
B e
tetragsgla hzenes i SPPIAPHL XM IPHRS AL GSCE A Saasfers

tolufgfl bHEE Sy a%%%éﬁit ok OWS{”SBWWt

aro:i{atws@fdllls,bd ih B variety af commential producks-anddprolibas individual

range from 6Q-99, 70-98, qr 80-95..]ln _sone.
compamRs. K arude dar prodysed an drscriled hepPBicelly bag an enhanced
Sﬁik I&ﬁarg y hydr ocar bons having a boiling
l"m%:\l{r)]ge I'S r]?‘g%t%?%ﬁb%etween 204 C and 500 C_(total
" ndplobgin anbokiments; ke yrudeprodistdas,per gram of grude product, a

tohugpe Rt Bt OPOLTR 4ot ¢ DSOFt s AL 001, G5h8° TR crude

1:;1'<3<I;I1ﬁ:"t‘ﬁ&z;f ?Qt/ Brafi of%irud u&%/mmﬁmm&tent from 0.0050.1 grams,
aronmatics content in the t ot al napht ha and ker osgne, of du
oom-oaegrmmoreosa),osms Tiporue Produst Bas Pee2ram gt Fride product

L B ST A3 400 .

cm&’&ﬁ/o&&& a4 /ot gfedBof ¢riidé produetth palianydére, content frenol 9L0.09

and napht hd nmay have a total pol yaronmatic conpounds
-omwmsmgeﬂoﬂd}ﬁ@mel 0.5 grans, 0.0001:0.2

&Fﬁ%ﬁg m %eag%éﬁ%%r pro ;{EHPSft'm%ﬁﬂﬁ‘t%{edrsttg F@rﬁ%ﬁ crud e

nmﬂlﬁéidﬂ* tHe naghﬂ!ias Grhdedtmay bevatndd basedion am gstimationcofia gasoline
0. 0001-0

poign%ﬁ romO OPl 0, 5 aﬁﬁ@ﬂgﬂﬁ%}%&? alg‘ulated |

octifid ﬁﬂﬁbe‘fr ?611 ifle ?ﬂiﬁe{ nﬁ%‘ﬁgﬁ o&'&e‘ﬂrﬁ&%' crﬁldéshmdﬂﬂ hdde%hl%ulated

'S range o041, 1:3 to 371, or 2:51to
octaaeznummﬂmaagb ofi35#601 The nmnenmuhermfmmermls tpaduce the

gram of c@&u;le pr ﬁ‘t’m@%&]@ée 0. OOlfﬂPa”B eoq?
f
BofiRnt %gﬁgﬁgpn duet icde bt tﬂamlmmmeﬁwmemso

01-0.5 dgranms or 0.01-0.3 grams of
at lleast G6patdeast 80, o0 atleastiDOdiTypinally, the ectree namber > ngphitha isin a

r r romatics content of at | east

ran% %‘0&} é@rés 'stﬁéﬁa@%éls grans, or at |east 0.4 granms.

I'n §Rkdit me&d‘ihﬁﬁts”ﬁﬁtciudetﬂi&lﬁ%@ h%@ﬁi@haa@tal ﬁﬁfm@ica Gotént in

kerosene, an aromafics content in a range .
hyérotatbotis bpvingsg baifing rangedlistriprtionchetwesn 208 Cce}dt %ﬂOn C (total

n i Ssend®) 1865 R el or Sharl A ofRPHIRE 1 bafitha em

kerosene of the crude feed by at least 5%, at least 10%, at least 50%, or at least 99%.
Typically, the total aromatics content in the total naphtha and kerosene of crude feed is
8%, 20%, 75%, or 100% greater than the total aromatics content in the total naphtha and

kerosene of the crude feed.
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below -40 'C, or below,-50 C. An increase in the
content of aromatics of the kerosene portion of the
crude product tends to increase the density and reduce

wO bdesioéezeezi ng point of the kerosene portion Gictds2o04/042123
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Ea[gﬂg@t*ﬂksw ‘Hﬁﬂapbﬁ@de product, a diesel
co A FistMath coitent ;
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from26001p8.9 gamsnﬁ:ﬁm omaeo 5 gmmaaﬁonam DQ&-Ocﬂogramsi ordromt0.01-0.2
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enﬁnxbmeﬂnbodlnientspﬁnmdnrprddm hag per gram gﬁmdmprodnma least

OOOSrOdUCEifo a VGO C%{;& ent Iﬂ,g)ﬁl (9??% orrqu'(a%Ol kerosene

In cérﬁu?&hb@dnﬁneﬁﬁ?&@ Icﬁﬁiétp%oddéa RasMEbANO0 1205 gritmb BLO oruﬂ? 1 grams of

product is in a range from0.4-0.9 grans, or O.
keroggnemdn peme i theckepossuebas, pemglwqfekemsene, an aromatlcs

conGL Rt (o 03 e Vﬁo “3?%5&9 B, i erain

embBdigreisd tHEafGsendhas, BerOgrBmbofKefttene, hﬁaﬁﬁﬁ@m@ ra‘aﬁr@mmxsnge

the crude produc as a residue content of at nost
fronmyQd40. ngramsper fromR. 2-84 grews. 30% at nost 10% or at

o il O e 0

L - belowed0dCeofbeléw RS0 of: ath indiehstGh T ehiddint of aromatlcs of the kerosene
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PCT/ US2004/ 042123 npost 0.1 graps,, at nost gr ans

 portign of the crudeproguetiends.dp ingsegse thedengity ard reéucmtﬁeem@g point of

the &g@%ﬁ%#&%%e%ﬁwcrude %gmas per é@éﬁnomkﬂhawng

" a highr dedsity amdilost freezingpoint may be tefivied ito) poduengatiorotrbine fuel with

001-0. 1 0.0 1005 rarTB 0. 001-0.03
ﬁ""“&?ﬁ%@ gk@ﬁi@@%ﬂ%ﬂo od| ments, the
‘ SbdifRts dg@& pltojag
cat aI yst. g‘:ﬂn sonetse 0 nel%?gﬁ&%% roduct o, & diesel
contemtdh adrengef frarm0i0d Q. Srgraﬂmur ﬁblgrOaﬂieO 4lgnams | Bsceriptrembodiments,

o S PR o T s
granS@bﬁhM&ist 0BYgrams. EI sdrfle éhﬁ@&ﬁeﬁhnﬁe%epﬁdéd%r%ﬁ'ﬂﬂ‘ofﬁlesel an

during transportation and/or treatment 1n cessi ng
aromms contentin aTamgecfrom |0y grays, iOX?0.8i gramsyror §3-0.3, grams.

Eﬂlblt fﬁmb? Iotscﬁﬁrfle'?‘!ﬁ ﬁ‘é“'{i se vvater S&Béﬁa“g{"ﬂa VGO

contbﬁltha é&oﬂa@%lﬂ] 9P friaba) fr6in 0. m-@%téhﬁﬁtor% 04.-0.3 grams.

further ocessed to produce | ubri cants and/or ot her

eptss)ﬂxqéf GO cpntent in the ponde preddnct i5rinmrangenfiom 0.4-0.9

grorly ﬁP%alﬂE e gt OF PR SFES Pt e € F00 s

per SlanPof VG0 knh hﬁbnihftlc§ 3éiRbitSh B randeSfrom OAL-0/99 rfm€)0,3-0B grams, or

application may first be a catalyst precursor that is
0.5-06yams.ed to the catal yst

In some embodiments, the crude product has a residue content of at most 70%, at
most 50%, at most 30%, at most 10%, or at most 1% of the crude feed. In certain
embodiments, the crude product has, per gram of crude product, a residue content of at
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in the contacting zone when hydrogen and/or a crude
feed containing sulfur is contacted .: r wth the
catal yst precursor. . , The catalysts used in
WO aensjoacios Ng the crude feed with a hydrogen S O U(EIPU$2004/042123
produce ; the total product may assist in the

oo 1605 i 5 PSS B Pl e Db o0
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ound i.n "l norganic ,Su r em str Edite
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metal sulfi des [ ncI ude pentl andi te 4 SL\I i 4. 5883
No tgmbpmd cagggp}com yvy]e: the hydrogen source may

A R A o

Yean(f3r SEp&abdsio compinehtsiin the catalyst.

m@l%ﬂ%ém et P Eévfgffk‘%l baipnian Bronishad Oy Prie properties

E?%@s’s Brei€S), pyrite (FeS2), pyrrhotite
mcé:gé éfe%&i : to 0.17)), heazl ewoodite (N 3S2)
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catqiallr:l tc:ogc udes onhe or%rﬁ? Fﬁcfekj:lnsul on net %{‘ﬂnsapphcation,

we@:kgi Eq@ﬁﬂ ?ﬁﬁiﬁ#%ﬁieﬁm ﬁdﬁteﬁfnmealwdmg the total
ur es ereo cat a st i S, I n sone
oﬂlihamatmtlon nmtﬂ&}etu thel tatg) weight efsulfimin thecatalyst An atomic

e S ot Sy B SRk 1.
Exﬁ:ﬁ@‘%ﬁ bttt ﬁ’llrtai SfAsThay DS fhmd Gn anoi'd%ﬁwcﬁﬂfl@ @Hémlstry”
Edited by G. Nickless; Elsevier Publishing Company; Amsterdam — London — New York;

Copyright 1968; Chapter 19.
In certain embodiments, the TMS catalyst may include a total of at least 0.4 grams,
at least 0.5 grams, at least 0.8 grams, or at least 0.99 grams of one or more transition metal
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range fromO0.5 to 2.5, or fromlto 2. An atomc

ratio of ctoaisinarange from0.0001 to 1, 0.1 to
WO thoS8mpee304 0.3 to 0.5. In sone enbodi nent s, t PET/US2004/042123
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metal sulfides, higher valence transition nmet

atorgigirsticief; to q isdn sirengsifrors 0400539 deld ] To-5rpxd: ért‘éQ 5. Insome - -

t er=Q ing x-ray diffractjon. A
embﬁgﬂ' 01 ﬂb?% ij}@al (s) conponent,

+ al Kalkbme efidobindits, de( FHMScoatidysn aiy, meludegensmndamnnnalkah -
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35?5&%%1’%6@ X- ﬁ%f@ﬂg %@2 tecrﬁnl questI IOE
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mw@:akmgn@ s$ st Begip m@qed g be

refefted 8 t@tNﬁﬁﬂl aJI;;’«Q'Q r mtiticHartoRiRs béusédhs a
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©omg ol R T iy B Uehofl Ak, a1
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TypicailynthecTM8 catalyst has foom 0025 grarsd).0006d 1039 |gr@ms, 20490k grams to

10 &;gqs %Eﬁ@oﬁt é@ﬁeg%a Iioéar ek agtﬁéw%l%ﬂgft« pldEr3hpport
afefiat gﬁl?tn?ag :fé ed i 6 TMS EARBlySHBLIANE refioto¥y Siides; porous carbon

orma wet
matenals, zeolites, or mixtures thereof. In some embodiments, the TMS catalyst is
substantially free, or free, of support materials.

The TMS catalyst that includes alkali metal(s), alkaline-earth metal(s), zinc,

compounds of zine, or mixtures thereof may contain one or more transition metal sulfides,
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paste. The wet paste may be dried at a tenperature
from 100-300. C. or 150-250 Cto' forma transition
netal oxide/salt mxture. The transition netal
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Colmuis 142 metal ctarhonsteés) oColumns 1chmetal aualatss)Golumns 1-2 metal

wﬁéﬁ ?mfneyca%%kq%mr a1 giater At Sreath o oter Bt 1K im  wet

be Hiad-atd R ﬂ‘mmeo-BOOElelﬁa-QéO °Cto! -
the ﬁeat of lgﬁff uri zation. p'%%mgl | uent

fornp erani@B@ataboxideisely oixture (He Wwﬂ%@ﬂ% palmixgure may be

e L ABEE e 00 56 30 55030910 o

trangiviGh Gkl xsxideﬁn@tal sannmnharb mmmnmgmmﬂdmmabm orixture

bet 100-5Q0 C, 150-400 C, ar, 200:300
ey besoeAL I s to T A TedubedcsoRRag afe s Tt 3888on of

hyd%?&%%@ﬁ’%w P;g ' ang%gr t hi oczéﬁtA&n ar‘{iodgﬁt%?egggmomj

divpeh & the tiahsition mmdmxﬁblmaty.l sdhgnxtineo rklgdrogen may be added over

10-591?&;”8,;@54' 010 Dons 40 the Hansitn ethl prada/das saif dnihiSe friduce a

1ot it Bl SR hat 1Ablufls AUAEhtaPEniBltide B H5@gen addition

to the diluent/elenental sulf

mambe(perfmmeﬂ laea tmdrmegoﬁﬁmw‘*& r5&y40§)e°C, iondP@-380 f’Gs ang a total

e, 14 ML 50, SO o e eien

%ac%n k@%%:cﬂﬁ] Qbleetich of redsding gdh0 pfeBsur® bf fédutiag ghs, hod/or flow

ours the final terrperature i's maintalned
ratd afrredlﬁzmg)gassxsedtb propars thesintesmediategolid is;ofien ghangedyelative to the

heatln to th vat ed sul furi.

G ko e b B SRphA ot sl my,
&Ebggﬂg%l 44w aafofrﬁém&lévbeﬁﬂﬂmiﬂﬁlaﬁfora@ 90
, Of - t facilitate recovery of tgé cﬂg}é&l}(

f r ofh¢ teducadxintermedifitessodid ImayrheAgeremen (for example,
10058 @hieSuciomantal SR RS Sof h RRR Ebifipdnddof E’tﬂﬁﬁ“ e at o
rate to control the evolution of heat and production of gas. The diluent may include any
suitable diluent that provides a means to dissipate the heat of sulfurization. The diluent

ray
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washed with at [east a portion of a | ow boiling
sol vent (for exanple, pentane, heptane, or hexane) to
produce the TMS. catal yst. The TMS catal yst may be

WO popsaiessesl usi ng standard techniques. |n sone PCT/US2004/042123
enbodi nents, the catalyst is an inorganic salt

mafn%%ﬁl%d% g{ﬂaﬁ SithH ﬂﬂhﬂa%rinﬁsdlsd: BF &t 1848 t10@ atadisdst 150 °C,

an | norganic COITpOUﬂ an organi c

least mlm.a,rtsf at !Baft 3(?0)60.1 {'Eﬁ)lltdib'fﬂw filuerth gas mbogl;ag lrangeahsmbutmn
t { t
betwammciO0- 50 450100 s ar00 TR S e qbotipmaies the i

VGl o AR g

andfﬂi&]ﬁlt)lspmmﬁxﬁﬁ of alllﬁn'l Iandbrsaltfurrcompmmﬂsl may bangetfeom 1-100
kal i ne-earth neta OXi a ine-eart ta
molgbe 21401580 ea@, e melev d0r 10 molcth hased oo snqley phicoBimas -2
metﬂféra#néﬁ 1{(3 s?ﬁ of Bin@shiR| AReFARI®SN of the reduced
al'i ne- ear met al oxal ates, al kal i ne-earth netal
intebpedinteanlid & fheldilnentéslerhéntalesutfr mixtuteq thegresulting mixture oay be

thereﬁf I n rga ic salt cat agﬁé@'% !ég Sob‘*& 58 %E °C and
1“‘.-=‘ emkratute %’%&t/ﬂlﬁ‘ﬂ'va‘%@%s or at least 10 hours.
is éd(feﬁ%/hﬁhmmurs, 5 hours, or 1.5 hours.

m&m
Afi %Rb()—l/&gj%néed ;vvlth aa&xt re of ,%égganﬂcatalyst I
8 SRR e A8 g -k oo o

facilitdthRicko zafﬂiﬂﬁtalmm the@izhmD.2 sulﬁmzed catalyst may be

3/ CaCOB/ % % !V‘D éOOSt&gﬁEég Pm/ﬁ%%%&&g and

enbodi nent s, he [ norgam c salt catal yst contains at
hexane)to prahoe thejFMcatalyst. Fhe TMS catalysiasbe mw@ﬁreiﬁgpg

.01 grans of I|th| um caI cul ated as the weight of

standard

1
‘tec‘%f'l%?s[Jm per gram of i norganic sal't catalyst. The

| NOTrOdRdeCerhbd dimeth, ahy gitalyssis ahinorgardc eatbeatalysin tThe ahiomrof the

. 0 grarrs but Iess t 0. 01 gyans, 0.0000001- O 001
inoggani:salt satalyst u&m Cogipoupe. AN, fFEANiS CRREPam,) or

mﬂﬁ{eﬁw JmI-. E‘il%ﬂt%lyﬁrm‘?ﬁ&é? aﬁtaﬂ ﬂ%yéaﬁbgnai hlkali metal
cat al yst, I'n ceFF an I norgani c salt
hydrexidey alkalinaétaldeerides; atknlimetsl smides, alkalimneth] sfides, alkal{ metal

et o i A

e@ ‘ﬂ]tﬂﬂﬁ&e ngktakﬁ xith s e-%hﬁﬂhietﬂﬁly&hdes, alkaline-
aving an atom c number great er in some
eartininetil amides, alkalinevearth meetgjesulfidesy aﬂkalmamh meialmcetgtes mlkaline-

eﬂrg}mﬁﬁgfg}(ﬂjﬁtﬁ%\gﬁ ﬁ t-gg@lllq}% nlc Sa@l&(ﬂﬁ:?tal E‘Stfﬁgs tv‘ﬁes,or

dés yst may incl ude salts of sodi um potassium
fumwith the ratio of SOdI umto potaSS| um
be| iﬁg)rgmasalmagtdysts inchuile;] bi8;are hes limitedotopmixgures of

SRR oAb ESPE e R R omcson

K2CO4/RbyCO3/Cs,CO;5; NayO/K20/K;CO3; NaHCOy/KHCO3/Rb,CO3;
LiHCOy/KHCO:/Rb,COs; KOH/RbOH/CsOH mixed with a mixture of
K2CO3/RbyCO3/Cs,C0s; K2CO3/CaCO0s; K2COsMgCOs; Cs,CO4/CaCO0s; Cs,CO5/Cal;
NeyCO3/Ca(OH),; KH/CsCO3; KOCHO/Ca0; CsOCHO/CaCOs; CsOCHO/Ca(OCHO:;
NaNHy/K2CO03/Rb;0; K2CO5/CaCO3/Rb;COs; K2C04/CaC05/Cs2COs;
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0.1-6. In another exanple, the inorganic salt catalyst
includes a sodiumsalt and a potassiumsalt with the
atomc ratio of sodiumto potassiumbeing in a range

wof2008%¢6830k t0 4. I n sone enbodi nents, an i norgaptenustdol/ed212s
catal yst also includes netals from Colums 8-10 of

KaCOSMRE0- 0K Gy MUTHCAT R, of CAEIT, wiRf8 Wit i Hfrcuro of

KGO¥RBO0AT,COabl e, conpounds of netals from Colum 6

of the Periodic Table, or mx e thereof
f r dmsomeemhodiments,ithe Ingsgani @itt Eai a¢§0001 grams,

ookl ST PR el NG, b ummgﬁﬁm*h‘m

per FRinyY Bﬂﬁbtg&nﬁaltt&twylfsteﬂhe iﬂ&rﬁaﬁﬂés?ﬂ?ﬂlystbﬂ&sn séthe embodiments,
I norganic salt catalyst In r
from Oigraina, byt Jats thon 0z 0.0RDON . 90T s § fpdlh0po1 grams

ofl@%{u{n,%%%@%eét glso | nc%@g%?ﬂ%l dmsrgfﬂom Col LPfrsnr’s

1- %mrMMMcm icatelyst ifishides ondoranere alkali

from CoI um 13 i HCl yde! B"% ar e not | mpgptdls%?déb%nogomm

ratbg crum ox@éﬁﬂz&@g&lﬂ or allﬁagmabr%%?gﬁaﬁﬂ (A1203) E’r?e_?ﬂhlgmvmgan
atomimmﬂﬁrgrémértthmﬁlnlmséme embodumtst,mmae-atnmlﬁunrﬁ.hto 10, 0.2 to

free of or substantlally fre of Lew s [

6, 08 Qg dwhescths inorgeni salp aﬁg%Oéﬂ I8 For example,
the Q&émﬁé gérﬂr#%’gl co Otglcftdlagggm( or e Xa ailit)h(,) ??a‘% Ieu;) ldanrl]%l with the

ratie iolf s@chum)) potassiuin-teingrin a range fraor 6; theerauo ofisgdium to rubidium

I B 5 A0 N e R s s

0. ng Qﬁ‘%lnogxep &,4hd tnodg it salisd OMdeR aQR8ivel. lfParifa -~ e

) conp05|t| ons that form gl asses at

: pmmnsdtmmsh@ammcmafs@@m mtassunrhmgmnsc fr@;nO lto4.

aC| ds ronst ed- Lowr Ok
the E%a‘fﬁ‘&“’%ﬂ s@%t‘ﬁf%’??%f/n e prepare

Coliird®.- 50 3P Tribe TabR S§m?&ﬁ{ds of ¥l &ouﬁC@lﬁﬁnB §cli0 of the
anmount of each co;&gnent of the catal yst may

Pm'rn‘dq,msuahg&om eran § ofithe Peyiadie hah ewmmlsofmetalsﬁom

Cofigy rrg l o I 3 K ofIng con oogfll'i%%ns are%@?%s 10mclude

buﬁ@lla ﬁeﬂh;:l{té&{of ﬁ-m,lmﬂﬁm\m,toabalq ror@ickeli Mahlfﬁmlnmumn 6 mclude
sol vent to forman inor nic COfT'pOSI tl sol vent
butrsrg pot lanitadhto, shropdvm, m%)aﬁﬁem %H owe gHbadiments, the

m&%@#&ﬁﬁﬁsom enﬁogglﬁl@g%?)n%pg dhr c sa%@&%gam

ofimqmaucﬁﬁlystcat alyst may be incorporated into a
S“pﬁé%&a?pé%gm 50k Deseanic sl R LARR e TR pids from

CoET2 MR (3t 4 5F UE IR T80 Wl Ol 13 e

bubate aet limited &, borondst,ahrhinam. ANomsHimitisglenamplesdfoactal oxides include
ant i npny _Qxi de and m xeu(kea)t t;er:eof

litham i de 420), potassium oxi cium oxxcfe?CaSﬂ%r aluminum oxide
(ALO3).

The inorganic salt catalyst is, in certain embodiments, free of or substantially free
of Lewis acids (for example, BCl3, AICl;, and SO;), Bransted-Lowry acids (for example,

H3;0", H,S04, HCI, and HNO3), glass-forming compositions (for example, borates and

silicates), and halides. The inorganic salt may contain, per gram of inorganic salt catalyst:
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. hopepselivtheeyos chligroative

" cat al ysstchare @ therinprganic salgcataly

inorganic salt; a Colums 6-10 netal and/or w conpound
of a Colums 6-10 netal maybe inpregnated in the

Wb%ggﬂ;“ﬁ‘tt ernatively, inorganic salts maybe nep¢EUSINNG/042123
softened with heat and forced in and/or onto a netal

BR3Pt 00O 10Uyl of ) e

5y @binpesitiohy fiat forl glassby/atiamperatsresailab laglst3OE, or at most 1000 °C; <)
per neabl e, and/or nobil e at adet er m ned(gt enperature
Ieswis acids;td) BsenstedrEaWrnadds: OF ehmpguees areQl: dor occurs

in thg catalyst lafRA GRY Starfabd teeBdighess (F
may b one" is%ﬁ&é@é”%%ﬁg??eﬁg@ubst anti al chanqq [ nm:
i tdesired dragurt of emhaompionetiof thejeatalygonay berpnained using

standend miring elpianes Gan SATElR S0 29005 PG o Efer
{;ﬁ@é&i@ E%tﬁ,é@ﬁ%aﬂigzﬁo : g@io LRRRoIveA $n h Bolveis (Fotlekh@plepivater or a

alyst increase. As the ionic
diitablenegmic solvenym, form an imteginie compoyiten/solven) aristyen The solvent

source nmay perneate throu t he, i.norgani c,salt . .
way he pﬂﬁo‘feﬁls!isw&tmdaﬁﬂ%@g% BentigRepPriqid the inorganic sal
éﬁﬁ&gpnic salt catalyst. Perneation of the crude feed

anar or hydrogen source through the inorganic salt

of t enlu send émbodimants] inorgenisesaltnof the inyganie salheptalydmay be
bet ween

meeigo lgl:teo 2 iﬁlg)o r Blcfc ) lg{lﬂg)?ttg& ll%ﬁ'tg?tﬁg ?aégghza]%ntu %?Lamples of
é‘nﬁ:@hﬁ& ficlfieeh are AV 1RhitsERC Hirdtntim dkRR, &lcithcoxide, magnesium

a
Iforganic salt catal yst may often increase the_ _ yiel .
otide, rtitaisiumr mdde; hydioiaivite, phumios teeonanie, irasexide nigkg) oFide, zine

R

drgﬁié &Mda CoRifAY 6120 niftaltane/or B ROS:POId 684 Columirs| 650 metal may be
or exanpl e, nonhom)g.enel_té,G perneabi lity, and{ 0

inqrganie palipmapbe He ted or s\ggened with .
a3 B PRI e eSOt o oot

Yaorgahidlsdlf daalydton methods, or combinations thereof.
The use of TAP to determ ne char act_erih%i cs of

fgomes poghemopegous,

to_Ebner e | .35, 03 .
gl phily s dey i s PANES o fn Alompefiite rnge when loss
fof erde)bidursinkae baalysoitartuéoThy inotdanivmmaiticatalysBmay become
The  TAP anal ysis may be perforned.i.n g tenperat ure
disenlered withow sessbstantial ghaigs te-composition (apsxamlg, wiikout

i . t i r - .
RSy O Sy ol G g i
te@talyst Bévonies dixerdered @nobile) whem distanoessheaweersinus by the lattice of the
i ncrease

as function of tige,, As the tenperature of
RS P AR ySidnereRss, Aioe ot digfalies IogBeeCh U fpd Bndlor a
¢ . . s i . &
S gl SolsPE G Pefimt Inr G Horksi RS HATRN tross the
isatheec theinboganimsatbcatidyst.c Reroeation okthd erudeyfoedbeslior hydrogen source
water, or, mxtures_.thereof. The temperature at which
Ahroneh fhedneigAnic SHE PCR FRPI TN eregpen Kif dopce ERtp piween the
GSrahdle SEIPE SN thebby BediaBdAe HRMUydrbgdeh s6@@s] Aariftease in
to ge t he terrgerature at which the i'norganic salt
cahtabtsg aree andiesredetivityrreacef the inorganic salt catalyst may often increase the

yield of crude product, limit production of residue and/or coke, and/or facilitate a change

in properties in the crude product relative to the same properties of the crude feed.
Disorder of the inorganic salt catalyst (for example, nonhomogeneity, permeability, and/or
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I n-sonme enbodi nents, an inflection of emtted gas-from
the inorganic salt catalyst nay be -detected over a
range of tenperatures as determ ned using TAP. The
wonmﬁxure or the tenperature range is ref qmmmmm;
as the "TAP tenperature”. The initial tenperature -

mobily) éﬁr ¢ deferal rﬁ‘a?%iﬁﬁ&% ed@?@%ﬁ%ﬁéﬂ%@@ﬂ

methdds! P #“‘5“980,1 harGflspRién] A9 diffranebnl mettiodh, e combinations

Sul'ta vvrthacrudefeedrsrnaTAP
mere&t'rperature range from 100-600 C, 200-500 C, or

?g%?’ggeﬁwpi cal | }; ﬁhe TAPI.t q"rar%g': m M[ig 1i % Fgei?%yfs Patent
L I e

A TAPngysten may be olftameﬂrfg)m Mithra Technologies{Feley, Missouri, U.S.A.). The
iS55 B e e 5 B30, 63 o o

aérs

4007 HE4 'ﬁm%ar&gew J@I504CS by 30-40 °C§aﬁdlﬁttzwaeuumrin a Tange

i on par I'cPes are erallytrgFrtIy associ at ed,, and
fromdletsE tofl xmﬂ‘stomﬂlmddnpgguﬂgmﬁmm ceBstant and/as facrease as a

t f, f t he st t
fangtion e -8 i tARSEET ﬁé@%?%?%?ﬁ?ﬁ%ﬁj%(é&?m“
: tRéhsied gases that from
ﬁ-oézg%hzmlﬁfﬁnf%h y orge@ed crséﬁf;g?gge?%cture gjngllvt;o thee

inotgamizrsatt oatalystinclude icarbon dspgep, water, or

regur red tg_grgl ease | oéit"fiﬂéﬁ)%‘fﬁ‘ﬁ @ﬁ%%“gqugﬁlt @¥blution

Eﬁ%@ﬂﬁ m@_st ﬁ:bﬁsidaeditcslmiﬁemﬂpﬁamalwhmh the
ﬁ'QWgIZOO 066304 | US2004/ 042123 .

structure is
inorgapiccsalticgtalyst heqom: Iﬁ‘éﬂ@‘r@fﬁﬂjant ity of ions and/or gas

ot FRRR LoRMiRele i AP bnfie 3a8 rofd i Ghdifhid falfoatlyst
maggggre%gga :dr?araﬁraggbgffro o 500 C at T%tmtempemm
or ﬂ:attenpmawmanaglsr refesre @t%egréi’ ORI ol ‘P@ tqperature
of {fis WrRASH RS a&g&grﬁge% § TP S rfeteil  4396e "RiiRim AP

Irst tenperature, cooled
tm%]glﬁwnterrperat ure, and than heat ed a second tine.
ransi tions, observed [ '

du he first heati,n .
§ o Re il €28 teRncEion SRAbIHE by frogc salaptal R mpitable for contact
téiﬁﬂerﬂﬁi’e BRERD0E0T 90/, 2004500 K€, or 300-400
mﬁ@%rﬂg?feghssom ati1ons. For lkagx‘g\ﬁ , easruiol observedﬁr

°Ch d@pmaﬂy,othq TAFP telaperatre it inar

enshogiments, & erwgcpm%e'gr 9@%%@%%&3@% %ﬂﬁ%ﬂf‘%‘ﬁ&? also extibit gas
mﬁ&ﬁb ?“F HliffereBOTAPSermpéaRresheat i ng correspond to the
di ssoci at1 on of

the sanple.  "Heat transition"
refarmmugmmdepfﬂ:emza:tmmﬂmw gssgeiatedowilh thepmitted gas may be

aogRdiH R o e oA ofibe Paripie T B D) Hrioaic W8 higtly opdered crysal

steire, mbﬂ@hmgles@@r; erefiRightlyAisocialed, and reledse oponsmalecules,

occur en nol ecul es and/or atons in

s; um:nmwmnsrthemﬁ; fromghe g@mgemn@ﬁ mare ea@srséfhat igmere’

S5 83 A e s LA i TR e i sy

I 'nor gani c
1oﬁ§inta £igh okddred crystal structure. Due to the lower jon association, less energy is

generally required to release ions, molecules, and/or gases from a disordered crystal
structure, and thus, a quantity of ions and/or gas released from a disordered crystal
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odours over a range of tenperatures that are detected
usi ngDSC. The tenperature or tenperature range at
whi ch the heat transition of the inorganic salt

WO $00k96c864 occurs. during a second heating cycpETIts2004/042123
referred to as "DSC tenperature”. The | owest DSC

m&&a””era‘ e i & YRR s D6t iy

e}eﬂ diEselfédemiparahibl catal yst may exhi bit
ord eat tran3|t|on|narange bet wee 200- 500 .C

55 e anbodinee, abeatof dissogiationefthe increanis salt ¢atalyst may be

coO alns in tI o
ob %ﬁg&@%@ dnbf‘é(tture gaiﬁﬁape of tr%tgogégkc s
hﬁhgq diéfbrenidlgchenig cliommbierl thu DSE method,cusample may be
eatln

ycl e may be rel atlvely narr ow.

heatébins i tommpeatucea canlod 10 TR FEBRPARRCAA the Belied.a segopd time.

Tradgiqga Obetved o maind I e fEBEpy IR Rttty feniated

watdf thlt/R slvER A EPRSt bedegtyinentive of i hest o of diswicjations.aBor
apsence O

aks in DSC spect di c tes t hat
exainple, emsily obisarsedheat af duying ofra met %U#@Si‘ gy generally

oo AR ARY “CriapEahe Betiiat 10RO SFT T AR ?3‘?55 : -,

sanpl e
cooﬁgg?}(di'{’ @.Q@onﬁﬁﬁ Rtife Sdriedpend'¥o the hews off dissyciatiort éfithe sample.
es o

an 1 norganic salt m xture i ncrea es,l a
abl‘THdayuammﬂ’i’erefwmoahe %“5 and/or

st -4 70 DoraeRe o S e? S RBERAR duting the DSC

&0l trifeRftoithe plobessithatioctwrs whenmaledlesand/or atoms
anaiﬁﬁh sna¥tlr§§ﬁ:}dglﬁlcradll, the apility of atlont g the DSC
in astceIre besomegmore\ ROMERDEANS tﬁ@?ﬂ%ﬂm@ e

B ot BB TROR A AR oh R R B el e

For a

| - occH VP a Phngle OF Sexpperatires!that dchdetemted using BASIC. €Fhd tomperature or

m e gt wiet o e EHIgR o5 e pOTgABIC AL SRt et during a
ge?%i%gc IQ in |grhe|r heat {j | Ses ra ;

ran3|t|on tenperatures
theftah pétatiré finge dudga seaond heatingeyieleda sefirad tor 45 the “minimum DSC

parti cI es |[1 t he ,sal tqa&éysatq%e;?@felgé ﬁﬁ% ah%lﬁ{i&g?f&ngebehveen

20(?250% yﬁjgbeggrq*rlmbmcog adii tend to be nore acidic

an ch I ons arger ionic radi and thus acidity
of fien imoogayicsatt thatxiontaisdnarsnicrsel pagisies thatigre a relatively

decreasi n cat| oji C dii, For f
hooRRREOR Bt B ASPe PR SRt PR e P Bihod¥ difing o
m?,ﬁd é@&ﬁw 9< be'Félatively ndriil USSR inbfgamaaalteaataﬂmﬁmt contains

en ce |ncreased quantities of gd&ms&é
incrgiesic sait pﬁrhaies troa redativelyt nasFhomegenepusdRINtEE e.pf the peak

hyplro e ur he presen faiRA
I}hi lagsqrhgq é\‘)‘&é)‘tﬁﬁcp (Egeﬁn[gﬂ&gfel ar)g%'pfel oni i ;road hAn
E@Eﬂg §Becttii indichtes that theisal dbes ncgabsm'htor ease heat
abE@% é‘?%?sgké‘ [ nereases t he tQt al i ﬁJggdu&ath
myhﬂodnnﬂdtempemtmme E@‘éiﬁ tes that the
nor c salt cata e two or nore

%F%#ES%PIFQ% ?BYWH&%@%%% erature for each of

the ApRéd tﬁﬁgﬂﬁ paRticlesof @ahiengmnedlltm mnr:amsmg ability

t enper at ur the inorganic s atalys Yor28
oﬂthtbnpmmtm‘etoremamasohdan orasemﬂlaqu%d ! l%/eaimga
Homogeneity of an inorganic mixture may be related to the ionic radius of the cations in
the mixtures. For cations with smaller ionic radii, the ability of a cation to share electron
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the m nimum DSC tenperature of at | east one of the
inorganic netal salts in the inorganic salt catalyst.
For - exanpl e, the inorganic salt catal yst nmay include
WO Bika6ap4m carbonate and cesium carbonate. Pgiasss2069/042123
. . carbonate and cesium carbonate exhi bit DSC

tenperat ures eater t han EWW&%@“
density, withyaqo %‘l%gc%?@n n a rang

— %2)9 g dHRfes, a ithalleFAbhit eadivs resultscin higher
B %nvveen DSC tenperat ure .of | ?]Eﬁl east qglga?-d%f
mteridﬁﬁ: atirastierforces hbwmenme gation pad iff

The i norgani c salt cat %Ip%g &gﬂ%@hﬁﬁt Cﬁqﬁ&fumuontempm‘es

yst may be in a

for tf.ggaﬁteg%{qm'&oéi%m% ndous higuRPOF pardpies i e calt (shatper pesicand

et iR, Mo 6352 e i s
tendith be gaas acidin then sationy of ppetdoft i FR b ity of i inorganic
salt%%ﬁggoﬁ : Réi G Peatitlg cafibiic Fadi? OForexameple, wnta@@fnmxdefeed
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500", 2001450 °6) eﬁié&h%v&;é%;%m&“m&e eopapes ﬁ?%ﬁ‘t%a‘s@
terg])tegtur}eg,(am i:ru]a%l;rl e(ljnbodlments 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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rams to O.
mdat 0191 MPd) def Béated & a temperature of at least 300 °C, or at most 800°C such

that the inorganic salt catalyst transforms from a first form to a second form. Upon
cooling of the inorganic salt catalyst to 20 °C, the second form of the inorganic salt
catalyst is incapable of returning to the first form of the inorganic salt catalyst. The
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granms, or 0.0001-0.1 grans of inorganic salt catalyst
per gram of crude feed) or is insoluble in the crude
feed (for exanple, fromO grams to 0.05 grans,
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catalyst during a reaction period may be at nost 0:1
grans, at nost 0.05 grans, or at nost 0.03 grans of
resi due and/ or coke per gram of catalyst. In certain

WO kdgnts, the weight of residue and/or cokSrysicodarnd2123
eposited on the catalyst is in a range from

..0.0001-0.1 rams, 0.001-0,05 grams, ,qr,.0.01-0 03
diffspotion. speetrum faken b trapneErures belSw UL phgitio y, the x-ray
R0t Pl SRR R0 BBl ettty B Do peats
at the/sdimé epipepdtureest 0. 015 grans, at nost 0.01 grans, at

7o ontgies il oo s oSk At ghostin
(ol 353 1 o 61t b AR SR (0T B o iiting

andf@ﬁimﬂimnﬂifoﬂhhﬁ@n dbbwprodacts. The totalpréduct nohpositiers inglueles, but is
produced

i bl Gt Tl e
w ?gdn I T 0 n?ﬁnggﬁgmw gﬁ@ﬂ#%ﬁdﬁ%@g %ﬁoﬂ%ases

s uc Cohirelling pentactivigaconditions iul eorbbinatiomwith dls ¢atdly& described herein
o i o i A e S Fefeiomote
MR BofiEy F VAHGH Ghdes ey i brudd Lo SiRaled bited B B ondency 0

forpecokg! For etansplececrhdewitha MERozmtond ofi0.1i grams ofi MR pergram of
nversjon of the crude feed to a crude, pr ct with
Y b premeatego fst mors Sakg Aian s Wik ANGK aptenaf 8001

t : .

Wt@m ?ag%‘lof Erfde. p?sa%%ﬂjé:%eﬁr&ﬁéﬁ kypiédllydfive MCR contents of

mrercial pro s wth a mniml anount
at least 05 grama ofiMER per gramAd disdsnoagdictude.

P S B R b AL R B e .

iripl e 1EBSHonpeftod ThadyBo at MostOS Lgrilm,Fat GickB.05 @tamd, or at most  »

most 0.01 grans of the crude feed 1s_ converted to

0.03grams nfitasicdup land/oy cokecper gowms of ¢atalygndn eentain embadisents, the

et O Fesldtie G P G SBEdepo et Wi h cchaflEfiTa o Burtb e 6200101

grais] 000 L1003 Srap( 0100.01R0003 @amseld sase erbadinetiseaked catalyst is
Controlling _a contacti ngk zone tenperature, rate of

substapdially £ieq of residueandior spka. Jngertaipegthodiments, gontaghing conditions
e Lpat A
ard s Qf1e B Vhar e e G015 prebfi*hie e COT BRG] 438 0,005 grams, or
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witly e Gratystundey gpurolied contaghing §FP‘£‘6E§ & e duery Gantity of
. . . . ; .
oo A o St i
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produced during contacting, Conversion of the crude feed to a crude product with a
minimal yield of residue and/or coke, if any, in the crude product aliows the crude product
to be converted to commercial products with a minimal amount of pre-treatment at a
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C bel ow the m ni num TAP tenperature and/or the m ni num
DSC tenperature. For exanple, in one enbodi nent, the
contacting tenperature may be controlled to be. 370 C,
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the inorganic salt catalyst to a first temperature of at least 100 °C, at least 300 °C, at least
400 °C, or at least 500 °C, and then cooling the inorganic salt catalyst to a second
temperature of at most 250 °C, at most 200 °C, or at most 100 °C. In certain
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effects. Increased contacting tines of the crude feed
wWith the catal yst may produce an . increased anount
of diesel, kerosene, or naphtha and a decreased anount
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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 F/C of the
crude feed indicates incorporation of hydrogen into the crude product from the hydrogen

60



10

15

20

25

30

contacted with the hydrogen source in the presence of
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co%mﬁhm h eﬁ@‘oﬁ@émgﬂmmﬁﬂfﬂem@mﬂsﬂwmwls atleast
m xture o used I norgani ¢ salt catal @B%é’gﬂs}lf’rdtg‘é% volume of
5% rguekster; atdeast 10%gseaten, or srigamil Ao PE L 1HOFH ] A
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pﬂﬁﬂﬁ&ﬂaﬁy%nﬁcﬂdﬂhﬁ easledse with tesindrganivradlt satalyskmayky ahleast 110
eated to a te

oo s o b

I| ui o it
A fiitete i Ueet Lbtet s, B9 cHendlly bb MRSt portially pevsed by

I ght” hydrocarbons to
éétﬁﬁoﬂofthewrddme&e and/or gas. The gas may include

f&r@
an 1ncreased guantity of ,h en and/ or
di oxnieerian smbodmiesis, 8 &geda%ym& B iR e, st Jast 0.02

fsqufnaad@r&lemwmw of
%8@&# (ff%‘%%ar bon&gtl OXI e per nole of reactiye gram?
NIAHFe isldontaptsl whiy a hydtogem seureeinghe peasgncefjan sraanip falt catalyst

Ilght hydggwgrtgons and/ %Er%??@b%f IernOX| de. For

i ght hydrocarbons
per

g&h tﬁeei?lﬁ sl carhlyst cdirbeatgarrdied; at least
nonoxt de per gram of’ gas. The |iqui

pagtiatty, by fdmmoﬁbm orgnaatcemppnaﬂs that m ¢ Otgl,y?t' n
r eat er : rl]l?cnuge ngt ﬁgusted %, mvgalse,rsuﬂiedes, xﬂﬁ'gégh%oke, or mixtures
thereof. Sulﬁde contaminants may be removed from the used inorganic salt catalyst by
contacting steam and carbon dioxide with the used catalyst to produce hydrogen sulfide.

Nitrogen contaminants may be removed by contacting the used inorganic salt catalyst with

steam to produce ammonia. Coke contaminants may be removed from the used inorganic
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In sonme enbodi nents, the used catal yst and/or solids
in the contacting zone may, be treated to recover
netals (for exanple, vanadium and/or nickel) fromthe

wousehseial yst and/or solids. The used cat al ypé¢T/p85bo8042123
solids may be treated using generally known netal

s 5 i TS e

'EPH&?eﬂ’Bn&aﬁ%ﬂéthﬁ . ERddoiie exitoditesth, ¢t d?'more gases are.
catalyst's, and sgsterrs with control | ed contacti ng
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minfimhldin iR preddhck of BleamXhyptitbgey, aarbon dioxide) endibelighthiydtozarbons to
The iron oxidel pot assi um carbonate m xture was

produssatlismidhdseiapdiongas: The gasmay-inelude an incrensed quantity of hydrogen

b A o B o 268 i o .1

99 £16f28 or £6R°0. 248 mbles D Bydroped sllorcdatbdindibgideper molesafdeactive gas.
through a 40-nmesh sieve with nmnimal force.
Thegemayospirin pesiatiysy dow ewpuntf light hydroearhens ﬂa'\fligrwhoa

o0 il IS by 0l0 gl Ay drlbl plf ram of gas and

lcss\ﬁi 001 grehe : 6ﬁémmho§dé f)elfgrmllwg‘lgaa The liiid Phasfthay contain
addition of the internediate soli
watsr, fer example; grefterdhan?-at0-89 gamscor §reaish @59-4#5 gréis.of water per

)

, gmmabﬂf cped at 300 Cfar 1 hour . The sol vent/catal yst

m xt ure was cool ed to bel ow 100 C and the sul furized
cat i sonie ealsodiments sthe dsdd aatalyst endfox solids.in Weecontacting zone may.

el Sk e S o

400 o S0P el el frm e
separmtion heshniqes, focéxasiple,eating chentiDal feesting) andr gebiGication.

resulting K -Fe sulfide catal yst was anal yzed usi ng
x-ray diffraction techniques. From analysis of the

x-ray diffraction spectr \ determ ned that the
catal yst included troili K- Fe sul fide

( KFNeR)limiging examples of mtdystrmepmm;stemof catelyats, and systems

with FoloiEcoplabiog bondiiB e BTG BIERL | o' ot
E yepr ﬁen hfhmmlsfuiﬁd@ch aﬁg&gﬁmawas

prepn@drby@gmmnsﬂ 000 grmsmf nmmdr&%@ﬁm@ﬁs & of potaggium

coBi B2 erbd O LR AR ot RSP BRARC Pl Hpogews

driB® b 200e°CSlolToih aﬂamfox@de‘/ﬁdiﬁshnwwrbondwﬁﬁﬂure The iron
t hernocoupl es | ocated in thereaetor interior; and a

oxideiotagsimpenarbonate mixtere gyagpalcined gt 200 B doform Ao
oﬁdéfp%'ta@%ﬂm carbonate mixture. The iron oxide/potassium carbonate mixture was

reacted with hydrogen to form a reduced intermediate solid that included iron metal.
Hydrogen addition was performed over 48 hours at 450 °C and 11.5-12.2 MPa (1665-1 765
psi). The intermediate solid was passed through a 40-mesh sieve with minimal force.
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The K-Fe sulfide catal yst (110.3 grans) prepared as

described in Exanple 1 was charged to the reactor.

Hydr ogen gas was netered at 8,000 NnB/nB8 (50,000 SCFB)
WO J0bk/0663841e reactor and m xed with bitunmen (Ll epgiispeusoa2123

regi on of Canada). The bitunmen entered the reactor
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WO 2005/ 0663Q4
| iSRG 2093 A pédkeassaniated mithiiran disuifide (for pxpmple, pyrite,

reactor effl uent vapor s cool e nd separated in a
WIH}‘ ?P‘Tralﬁfj&% nd a | owpressure

:4 (4 vl ‘__‘. .\ lﬂ‘cSiﬂﬂﬂf

T 00 was sen

A BOQMﬂamﬁn@ouaim siamaskiank seactoR (ommpRspd pE316

Sl P e oA T e b heX) AE fuent port, tree

mefn%d Hﬂﬁg locBRA 18 i feattol mmmwmzwmm Six~ -+
cru product and 0.089 grans of non-condensabl e
bla&glﬂudxtmtmﬂmngases ‘In the reactor, 0.027 grams of

5O R g L6 ) AP oA RGP s
h&ﬁé&tﬁ%@%@' Hyfogen gas wmmm;mm%nﬁm,aog SCFB) into
net hod are sumarized | Tabl e | n FI? %gl gltamen
thej readtor@ndgnixed withbitumen f Capgdah,
W%%@?&Wp%?%ﬁ%ﬁ@%wmﬁ B rots ool
ngﬁ ::mpperthdo&f Bﬁthg}@’ lg]ggggmgas\mdwmdc feed were
MV @’Sdeaé’t?}'r f%‘i‘{fg O“ﬂggagé&qw élgh the
eﬁgﬂeﬁiv@%dgésagﬁlﬁﬁgﬁ Scﬁaemtw&fédaf@fme 6f 67.0 g/br to maintain the

rocarbon gases per gram of et al
enilefeldTiquid Bwemrﬁﬂ% ofthetreastorerolitog Afsotwéhm cor$ g#pma ray

for the c ude in Tabl e
sourse ppd a p@ﬁﬂﬁ@do ﬁg\t]iﬁw% Wo}gx&sﬁ{éethe liquid level in
le to seethat the . ' corrblnatlon of the
thg‘q’ﬁ’?f?% | ed conditions and the cat al yst produced a

| oveThethydrdgen\gas/trude eed wascontasted widh thetcatalys) 2t FAVEREH internal
reg/cbitt)rhtggpgaggg of 430 °C. Contacting of the hydrogen/crude feed with the catalyst
produced a total product in the form of the reactor effluent vapor. The reactor effluent
vapor exited the vessel through the single upper exit port. The reactor head was
electrically heated to 430 °C to prevent internal condensation of the reactor effluent vapor

on the reactor head.
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The non-condensabl e hydrocarbons i ncluded C2, C3, and
4 hydrocarbons. From the sum of the wei ght
per cent ages of the C2 hydrocarbons listed in Table 2

wo(200s/6568i42ns) , the ethyl ene content per gram periRbidls/odaz123
C2 hydr ocar bons may be cal cul ated. The C2
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generation of eoksn Theitorabprodug ins MS Bies eproduct that
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gasé¢yPor @nith Of {0l Ptaduct.204 C i ncl uded i so-paraffins and n -
s pompreing el phthe YRR i Fodas proddied (137 w99 o
N G T G I
dhepcondnodied bontlitions andshe emamt produced aflowenqisntity of:
d t ht d duct had
%M%W%r%%@&g%ﬁ&ﬁ#@ ﬁaBL? na_porton of
t heThd tEedtdensible HiAoARRAA¢16LINY, €9 _Prdfﬁb%}bons From

0.01 grans of benZene per gram of nap’ht ha
the mprqfrﬂx yeight parcantagen of theChchydrenarhoms list¢d 4o Tablet2 (20.55grams),

the G905 o s B T Bl ooy Sl T

hydedcatBune of the 16ydiddatbon ineRdeE0.098 arah of WiflEfPper gHif of total
crude roduct” had at Teast 0.001 grans of kerosene.

e ¥zomdhe susm of the weightperetotagenofibe Gsé:ardmcarbons listed

fﬂﬁe C%B‘%éﬁ%{r%ﬁ%ﬁs&agﬂ?ﬁﬁéﬁ GHIBAE CE Ryl oBis may be

caldutsted.cThe 09 hydroarbbnd dfehe ﬁbnieoﬁeﬁm hydrécabon gases included 0.21
aro tics content of at |east O. ans of aronmatics

©of gropgpe pen@am e tetal Ghby drerw@b@we &rathydrocgrbons ef the non-

“@F%%S%@S#%%%M?ﬁﬂ*?ﬂ%e?ﬁﬁs%ﬁ%@? Hile Sr02

pr oThigtexif ?le&lenioﬁﬁ@dte@a figthodte produte dicAsie! produte tit ﬁﬁﬁides at

fraction of the crude _product i ncl uded, aromati cs;

000 gramp of hydsoeashonsrwithya beilingaangestistibutioniotat most 504 c (400
“F) 31010} MPa, BORREDO0 gribhns of Bdrobrfiotl/ Witk a BbitiHg M difribution

between 204 °C and 300 °C at 0.101 MPa, at least 0.001 grams of hydrocarbons with a
boiling range distribution between 300 °C and 400 °C at 0.101 MPa, and at least 0,001
grams of hydrocarbons with a boiling range distribution between 400 °C and 538 °C
(1,000 °F) at 0.101 MPa. The hydrocarbons that had a boiling range distribution below
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The crude product had at [east 0.001 granms of VGO The
VGO portion of the crude product included aromatics,
and the VGO had an aromatics content of at |east 0.5

WOR0esess aromati cs per gram of VGO Exanpl e 3pCT/AiS2004/042123
Preparation of K-Fe Sul fi de Catal yst In the Absence of
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e mﬁ&&&dm%&#@r%&zﬁwwmw

bmﬁp &#.ﬂ{a hthd rtﬁilitfflﬂmcmdelproducthadat
cat al ys‘?ﬁkg recgt\./e ed fro (mﬁe cgrebon st

r eact or
lmnmdmmmmmmpbpﬂm of map. aI yst was

t hat S%Mﬁ?ﬁ@@lﬁ%@ﬁer%@%%&%&?mm
the“cgg‘gfﬁ.gﬁlga AR5 BERIPBIPCT/ ’Dﬁ%ﬁé@&ﬁiﬁn o"flthe crude

aSSI um-i ron sul fide cat al yst vvas anah%‘fz
cmwmmmﬂummmmumoﬁih@

the X - rgféﬂﬂf{ actigwcﬁwﬁgﬁﬁsu d'ﬂlg%rosene

Jhé‘ thddGat (&2810.2 Sramdvbfsmenodyelia sing ammatma per gram
or 1ron oxi de species wer e not det ect ed using
ofkmroagnedl ffraction techniques.”Exanple 4. Contact of a

CK:r u %ﬂ@%\?&%ﬁ@i&ﬁ%&%ﬂ@oﬁ%ﬁs og eg Ra’lf’ﬁﬁ?ﬁé?l;ﬁaﬁon%fthe .

mﬁgﬁ—e&&: ihRdCRomatics etPthé msamammmmm had an
and reaction procedure were the sane as |% g]eIeZ
arematigstcontentof atdesst Qi gsangs ofgramstien peraram Ot diGsfe f eed

cat a’ﬂ@%qrgg %MP&%%% arcégﬁlgs Tfﬁms o b gg% poitih of the

criRi@pmifctInclied Abmatesy ahdthe GO mdanarompticspententef affeast 0.5
the crude product produced fromthis nmethod are
MOMGBW&I&@I@VGQn FIG 8 and in Table 3 in

Dﬂﬁﬁﬂu @EK-FQ sﬂﬁdérp&mlyﬁt wisfmepamd bhco:pbuml Qﬂjg @fn‘on ox1de and 173

%% oo S o o kg e e
pste @fgréﬁéssg& ddstribid xh']!%:aﬁfﬁl@? t@fdiﬂ“ﬁé infrasbdieeisolii. The

wer than the API graV|ty of the
ingeritrdias mﬂimwmasmbddhmgh aﬁlaanpahes@e misnigpab forpgo)

gLﬁ‘\él ty indi Cm%grtﬁ ar.bon %%qm%ﬂ‘ Cruﬁgﬁeﬂtﬂlﬂﬂﬁ“m
tHeS a%gencE e awb%hmheﬂtn Th B @ry- Béﬁhﬁhg‘ﬁﬁ%rgmdtmaﬂwre, the
intermediate solid was mixed with powdered elemental sulfur, placed in a sealed carbon
steel cylinder, heated to 400 °C, and maintained at 400 °C for 1 hour. The sulfurized
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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Fromthis analysis, the transition netal sulfide
catal yst, after being in the presence of the crude
feed and hydrogen, included K3FelOS14 Exanple 5. TAP
wo 2085bdeaes of a K2CO3/ Rb2CCB/ Cs2CO3 Cat al yst  anBCT/DS2004/042123

I ndi vidual Inorganic Salts. In all TAP testing, a 300
ng sanpl e was heated |
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The %W?m Qiéﬂah&asmExampleZ,except
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Fewlﬁdbtm;ﬂ%gﬁ%&”en P&?fg%e% xaﬁﬁgrgam c Saedtothe

% talyst. Sharp inflections for emtted water and COZ
om the inorganic salt catalyst occurs aj 360 C.
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hanetl 30 ae
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re car bonate
E"@é’ fhe AGravinyt ofiibe ahdaprddmo’t EﬁmpleZ oA
al ys and | ndi vi dual Inorganig Sal e@?f’d
mgaesﬂhgcavﬂyimilw “ﬁ&ﬁ r

of Adhegcfipotiyity e HH M%ﬁﬁé‘?&%’%ﬁ%mmﬁ

600 C
Fr@rh this Eﬁ&l?s;@fthé&aﬁhlﬁ‘ombtahmﬂﬁdlsc altgribsinginithe presence of the

scanni ng cal ori net er del DSC— 7, manufactured
mhipfé@t Mﬁﬁéﬁﬂl&g‘nectl cut U. S. A )
_ i3 Q 7 .. f q i

e salt

%W‘n@t ?}ﬁl’ aeshnamBOOans snmahw henteddn aaeirios p§a TAP
syvten f250 rGom trrepesEEe GHILS 10 é%‘?gc pEraes B 55, % Hinlotf) miteed

rve was

caI cul a%%éj 8 b@g}ﬂé‘? Zgésvva&fséw Ed%]ﬁ?hﬂkﬁs petiohieter of the TAP

term ned start at the
i mum DSC tenperature of 219 C. In contrast to these

¥ §f’ O o et Ll e S a1y Hebor2A S WRfind BRGHPS current
inflection of greater than 0.2 volts for emitted carbon dioxide and a current inflection of
0.01 volts for emitted water from the inorganic salt catalyst at 360 °C. The minimum TAP
temperature was 360 °C, as determined by plotting the log 10 of the jon current versus
tempetature. FIG. 11 is a graphical representation of log 10 plots of jon cusrent of emitted
gases from the K»CO3/RbyCOy/Cs,CO; catalyst (“log (0)”") versus temperature (“T").
Curves 168 and 170 are Jog 10 values for the ion currents for emitted water and CO, from
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DSC anal ysis of a m xture of Li2C03, Na2CC3, and K2CO3
during the second heating cycle shows that the
Li 2C08/ Na2CO3/ K2CO8 m xture exhi bited a sharp heat

wo $86sdabdn between 390 C to 400 C. The m dpoi pieTRds2bdaie2123
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The rruffle fur ace

. mcroan‘%t‘:;i . 53005/ W%g%‘ge&%ﬁ?ﬂ]@cpmm
AR H A i s stas ez
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15 saﬁ?l@ wmmmuhrmmmn between219 °C and
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ifedfoRart at the prinimum DSC temperamre of 219 °C.
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nonstrate that t

e I norganic salt cat al sts are
T@emainﬂgrhnattammmnwmhaﬁscﬂeulp@ﬂéobﬂ nb: es pepgray. The

at t enper a a fapge 5Q o
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220,000 ohm current limiting resistor. The muiffle furnace was heated to 600 °C and the

current was measured using a microammeter.
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pressure devi ce
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fid?h¥fing and second heating, it may be inferred that the inorganic salt catalyst forms a
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Example 8. Flow Property Testing of an Inorganic Salt Catalyst. A 1-2 cm thick
Jayer of powdered K2CO3/RbyCO5/Cs,CO; catalyst was placed in a quartz dish. The dish

was placed in a furnace and heated to 500 °C for 1 hour. To determine flow properties of
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- After exiting the wet test meter, the gasstreamwasoollectedmagasbag(aTedlargas

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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tenperature to 370 C was observed during the addition
of the crude feed. The catal yst/crude feed m xture was
heated to a reaction tenperature of 450 C and
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hours, the reactor was cool ed and the resulting

ququld e/c t mxturgi\g%ﬁaﬁgﬁ&n gigetgrﬁgg ﬁl‘hecrude
Eﬁ’ ﬁe@fferenceln initial catalyst
\NEI g and co cat st m xture weight, 0.046 grans
Proéemme&nnﬁ%?d(lﬁigmmsém @flttgfhaﬁd@nogrvgml The crude
fe@%&nlﬁ%ae%a f’éﬂ ﬁa%ﬂ%&%ﬁ%ﬂ BrCapn TP ol g sl

b Ni/S2combeht of
w@(%%r carbons and co2 O 08 Gtims/ued'e19 °

ans of
0.099ramé. '@‘hc):rudﬂfedcwawafaddd &h W@G@@ catalyst
f duct .O reérrs | fur and 0. 000005 grans of a
€ % product was not further ‘

an alﬂﬁw athlysEvas Pripared by cbaibinihg of 16.44 grams
t he reactlo rocedures, conditions

crude

ofﬂ{aemg, 19144 gretnas ofRb, 060 42gmnsfiGRE€QangEhe 9. The
dﬁ%@@%@ NIRRT R 6 0hei e BE360 °C 1Tk
KL OA RIOA &%@hadl& BSCemperatse of25016C The individual salts
rarrs of naphtha 19 grarrs of distillate, ,0.45 r@orrs
(KA Oy R, Ciand Ces6108) dickont ERbIIPSG Te0RCrEHHT 2 SFRES F20m 50-500
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beloW HRADSC taRpératiné 6 tedndividasinnetabéarbonatesst 3 grans of
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a%ht;[b&lelwparan St”c&“@élon vveen 202% 80#5&%?%%
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iyt pCR teppreR S0 bt RS bt Bah EE 5t fbied and
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9, exce t that 130 granms of crude feed (Cerro
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cata used..

he- gl et Auntely TR gt RE0BalRFIRE] i, 0 04
griafslofcoke h}anmsa ROME r@e@w;q:er gm of crude feed. The total product included
0.87 grams of a crude product with an average API gravity of 13 and gas. The gas
included unreacted CH,, hydrogen, C; and C4~Cg hydrocarbons, and COz (0.08 grams of
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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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graphi cal representation of the anmounts of
non- condensabl e gas, crude product, and coke is
depicted in FIG 14. Bars 186 and 188 represent w %
WO Sos0eg30pduced, bars 190 and 192 represent WPOHTVTS2004¢042123
hydrocar bons produced, and bars 194 and 196 represent
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m&e&é‘raﬁwﬁag oot 659 it N/ BB 38 s 9056 of the sulfur
ity appurabaiubett 1 8 ool B
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rﬁﬂ%e dl@ti‘ilbﬁﬂon Petovees 203001 6C @t 0i10h MPu, afjleasti(.901 grams
of 25 at

C was produced., The tot 3
of Iyydaoaachons vith abailing ranes distabHti jop; pebyorniag HHE it ool 3 et 0.101
ME T ange from5 to 32 (see curve 198 in FLG 15). rkn
E‘xanpl e 14 t he reactor pressure vvas 3 4 I\/Pa (514 7_

of ¢h ' OHRA \ﬁﬁ%?rg?%%rﬁ%g?adon o{ﬂ; |
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In Example 12, 84 wi% of crude product (ber 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 a hydrogen

source to the use of hydrogen gas as a hydrogen source. Methane is generally less
expensive to produce and/or transport than hydrogen, thus a process that utilizes methane
is desitable. As demonstrated, methane is at least as effective as hydrogen gas as a
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tenperature was in a tenperature range from 500-600 C.
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thé\croie faeld s estinistédito heatmshzﬁyw@%datgnoﬁr §e% b most 10 Wi, at most
roduced in Ie le 2
gqmg,tbagpc? oh gtpprng? grzudp#%&gr T gﬁ X afifdrogen soulr:e
LXani '- ; : . R

ro UCt
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silicon carbide to form the crude feed mixture.

The crude feed mixture was charged directly into the reactor. The hydrogen gas
was metered at 250 cm’/min into the reactor during the heating and holding periods. The
crude feed mixture was heated to 300 °C over 1.5 hours and maintained at 300 °C for 1
hour. The reaction temperature was increased to 400 °C over 1 hour and maintained at
400 °C for 1 hour. After the reaction temperature reached 400 °C, water was introduced
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tumul ts 23- 24: Contact of a Crude Feed with a
Hydr ogen Source In the Presence of a
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hytﬂ'B &h A8fbplrrel. at 15.5 C (70 nL) was produced. Under
these condl t| ons the vol,u f ﬂ@gﬁed from the
pr odwEsemplecd % approm#ratel y 10"% .

re‘%ioea;[ﬁéré%e proguct prodau%dg% i n Igly ool
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prodbed B0 safias Ph IS %?‘?“p#"s% on
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i',!n@éa%eqn &bﬁ&ﬁdﬂ@iﬁmm:safvedm amp. leRicrel
A?E g%E)lut crude Exarrple 25. Contact of a . .
é Source I'n the Presence of a
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e were t e sane S .
S S oab it Meacinselative rmornds BRoduch BrpGef dsing bot.

L i Ry
€
ol SR e ot

d K208/ Rb2C08/. Cs 2008
sHle fo3be ﬁmamgﬂze?n muﬁm@&eécsﬁ le 21 had
eflrmded fow propsrtiegsrelativg to &?Sf?ﬁ By ﬁf@ﬁ%&i infififple 22, 23

Te rro Negro crud_eln
In a
@%ﬂdﬂ%@&%ﬁ@%%ﬁ@%

pution between 149-260 C (300-500
ni ckel _ and ivanadl um co | ne
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yohirme -, 0 § : emeﬁdﬁtolﬁlh@m&ﬂue mde ‘u -041
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same as descr d’blégltm Examp Y, Sxdept IneSeriifereRd 9:%' ﬂﬁectly charged to the reactor
and hydrogen gas was used as the hydrogen source. The crude feed (Cerro Negro) had an
API gravity 6.7 and a density of 1.02 g/mL at 15.5 °C.

Tn Example 23, 102 grams of the crude feed (100 mL of crude feed) and 31 grams
of KCO3/Rb;CO;3/Cs,CO; 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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| range between 100-538 °C. The total liquid product mixture included 0.006 grams ethyl

benzene (a monocyelic 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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(44.84 granms) to produce, per gram of crude feed, 104
granms of total product and 0.114 grans of coke was
coll ected. A portion of the coke was attributed to
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of hydrogen, 0.052 moles of carbon dioxide, and 0.03 moles of C2-Ce hydrocarbons. The
balance of the gas was methane, air, carbon monoxide, hydrogen sulfide, and a small trace
of evaporated oil.

The crude product included a mixture of hydrocarbons with a boiling range
between 100-538 °C. The portion of the mixture with a boiling range distribution below
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standard deviation of both Iiquid and coke was due to
the third trial, in which the tenperature controller
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0.4. The alpha olefins to internal olefins ratio of the Cq hydrocarbons was 0.61. The C4
cis/trans olefins ratio was 6.34. This ratio was substantially higher than the predicted
thermodynamic C4 cig/trans olefins ratio of 0.68. The alp].p olefins to internal olefins ratio
of the Cs hydrocarbons was 0.92. This ratio was greater than the predicted

thermodynamic Cs alpba olefins to Cs internal olefins ratio of 0.194. The Cs cis/trans
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coke per gram of crude feed remained in the reactor.
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Feed
K2

e in the Pr nce, of
PRI BT P .
i Racior MRRERINT 4567 Ostitadtinge thsrnBtliasdatsdrhicait feed with
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The gas included, per gram of gas, 0.014 grams of hydrogen, 0.018 grams of
carbon monoxide, 0.08 grams of carbon dioxide, 0.13 grams of hydrogen sulfide, and 0.68
grams of non-condensable hydrocarbons. From the amount of hydrogen sulfide generated, '
it may be estimated that the sulfur content of the crude feed was reduced by 18 wids, As
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0. 65 grans of non-condensabl e hydrocarbons. Fromthe
anount of hydrogen sulfide produced, it may be
estimated that the sul fur content of the crude feed
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0.65 grams of non-condensable hydrocarbons. From the amount of hydrogen sulfide
produced, it may be estimated that the sulfur content of the crude feed was reduced by 14
Wt%, 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 Cz~Cs hydrocarbons included, per gram of C-Cs 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

a0
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product is a liquid mxture at 25 C and 0.101 MPa, the
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7. The method as clained in any of clainms 1-6, wherein
the crude feed also has a Ni/V/Fe content of at |east
0.001 grans of total N /V/Fe per gram of crude feed,
and the contacting conditions are also controlled
such that the crude product8has a total N/V/ Fe
content of at nobst 90% at nobst 50% or at nost 10t
of the Ni/V/IFe content of the crude feed. 8. The
met hod as clainmed in any ef rchaignms & 7, wherein the
crude product also has from1I X 10-7 granms to 5 x 10-5
grans, 3 x 10-7 granms to 2 x 10-5 grans, or 1 x 10-6
1 f _Ni.LV/Ee am-n
o oac hEerod gt B AT a8 pa e RR ety e et
1- 8, ybetetvihBea eentiectierd wdandti tal aydragenalsomrce which is
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OE @%9%93?*39.95 ﬂtgﬁt ﬁﬁ?l%t caerdsprale ﬁodu':lﬁa G ajutal

-9 formed per gram of cCrude feed, as
dpt:eﬂm:nedhby iasd udelsa trde. cmldeTIWq‘?ét%d whergig dghe crude

f th
0P5oRUSE Bafs JHMHA MG IES SR Grnd St Mid Ofene
g??ﬁhofsuﬁﬁli@% faediykt hHﬁﬂ’gEtahQibﬁsl Cdﬁalattedlearstarw 4 grams

clains 1-10, wherein the iron netal sulfide 1fid
caif.aloylgt O@omﬂes@srqrh sxrlh idash RYe STAM (R &y jTon sulfide
| gekaldf at
nepkrdysine el TRhe YRR Tt o A Q3 T feontl 2
M@ s€OMReURGaNE oferaridue eat @rams:%acmhﬂerrei%ﬁ:@g as

zinc, one Or nore compqQun i nc m xt ures
t Hetegmings byhASTY %ﬁija%q{é "’I“?Hdcl aim 11,
wher e'c%rﬁ'l'cﬁ.tlﬁnrﬂr?;tcdr?édc‘:t iHg adbrd 4@l on n@érﬁ;berature , pres sure,

al kal i ne-eart or zinc to iron_is in aran
frl'qndm:tgare spumee £1sy amd erudedfesd cf bowdaY i WS iR %f
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prr&'ﬁﬁ,tthr% e\_dl%% %etvap%rfo& édlt‘tﬁesl0 ¢ % kehgtion
T WM GO K | She Gr 106l Pt et 0. 1 easél 20 pMPaLoa ghs to
t he vapor at 25 oC and 0.101 MPa to formthe cr

prcﬁduiﬁ .oilY. ralthiso i hicle asangai freomi h-2hy08p Bmay

o:g’taiﬂx?etrhe crude product having at most 0.05 grams of coke

per gram of crude product, and the crude product having a
residue content of at most 30% of the residue content of
the crude feed, as determined by ASTM Method D5307.

2. The method as claimed in claim 1, wherein the crude
product has from 0.00001-0.03 grams or from 0.0001-0.01
grams of coke per gram of crude product.

3. The method as claimed in any of claims 1-2, wherein the
crude product has, per gram of crude product, at most 0.02
grams, at most 0.008 grams, at most 0.005 grams, at most
0.004 grams, or at most 0.003 grams of gulfur; or in a
range in a range from 0.0001-0.02 grams oOr from 0.005-0.01

grams of sulfur.



the nethod further conprises conbining the crude
product wth a crude that is the sane as or different
fromthe crude feed to forma blend. 15. A nmethod as
clainmed in any one of clains_1-14, wherein the nethod

furgher Conprisgs_the step dP3tilling the crude
produ or e i . . . . ) .
8 P BaLPE AN 0 AT TS PIbrth S (G Tiol’ o Wild¥ein che

| vBgigast s:on;tnentc_hffmteﬁd erulfe pheiwst hicd ats most etk of the

CRERAsES CORE e im0 e Fedne cr ude product o

FEEP?E‘%% gl%%gl%ﬁiﬁtg%%{:liﬁgé@tﬂrp%ﬁweﬁ cheaid ng-4 Uekherein the
crude product has from 0.00001-0.05 grams oOr from 0.001-
0.03 grams of residue per gram of crude product.
6. The method as claimed in any of claims 1-5, wherein the
crude product also has, per gram of crude product, from
0.001-0.3 grams of vacuum gas oil, from 0.001-0.5 grams OX
from 0.01-0.1 grams of kerosene, from 0.4-0.3 grams or from
0.6-0.8 grams of VGO, or mixtures thereof.
7. The method as claimed in any of claims 1-6, wherein the
crude feed also has a Ni/V/Fe content of at least 0.001
grams of total Ni/V/Fe per gram of crude feed, and the
contacting conditions are also controlled such that the
crude product has a total Ni/V/Fe content of at most 90%,
at most 50%, or at most 10% of the Ni/V/Fe content of the
crude feed.

8. The method as claimed in any of claims 1-7, wherein the
crude product also has from 1 X 10-7 grame to 5 X 10-°
grams, 3 x 10-7 grams to 2 x 1075 grams, or 1 X 10-6 grams

to 1 x 10-5 grams of Ni/V/Fe per gram of crude product.

9. The method as claimed in any of claims 1-8, 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.

10. The method as claimed in any of claims 1-9, 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.

11. The method as claimed in any of claims 1-10, wherein
the iron metal sulfide catalyst comprises in addition one

or more alkali metals, one or more compounds of one or more
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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.
12. The method as claimed in claim 11, wherein an atomic
ratio of an alkali metal, alkaline-earth metal, or zinec to
iron is in a range from above 0 to 1.
13. The method as claimed in any of claims 1-12, 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.
14. The method as claimed in any of claims 1-13, 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.
15. A method as claimed in any one of claims 1-14, wherein
the method further comprises the step distilling the crude
product or blend into one or more distillate fractions to
produce transportation fuel, heating fuel, lubricants, or
chemicals.
16. The method as claimed in any one of claims 1-15,
wherein the method further comprises the step hydrotreating
the crude product or blend to produce transportation fuel,

heating fuel, lubricants, or chemicals.



