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WD 2005/ 066304 PCTI US2004/ 042123 1 SYSTEMS AND
METHODS OF PRODUCI NG A CRUDE PRODUCT FIELD OF

wo MuEdéEB6N 5 The present invention generally rpCBaWS2008/042123
systens and nethods for treating crude feed, and to
conpositions that are produced, for exanple, using

SUCRYSTEMSAND METHGDS OF PRODUTING Al GRUDE PRODUCT

enbodi ments described herein relate to systens and
Fﬁb'@ﬁlimgﬁﬁvemi on of a crude feed that has a
' of at least 0.2 grans of residue per
gr aThepreséri dievehtion gémerallycrelades tp spstems andmtethcﬁls &‘@l‘)h‘@tmg crude

l[iquid m xtyre at 25 C and 101 10, MPa, has
feemﬁé? copppesiiprs Bk are gr c{) éfrreexawg}w@ag |SH

B i N L A e S A i %fi’%em‘*s

for ponyeesion efa tivde febd thatthaa hlresiduelvontent dBat least 013cgrams of residue
econoni cal Ly transported, qr . pr e.se usi n o

Per i Oh PR peckta ql?é‘@‘q“%%@‘%b@iﬁ i B e 23 o apg 0101
cont‘:quzﬁ ?ﬂ{lve%eikligﬁ isevel S g% rem%cko‘&hSuca fg%gg%mc

proparmdsoﬁhbennﬁefféed:ult and expensive to transport and/or

r ng iqnal facilities. High residue
D_E&é ' 2=hi gh tenperatures to convert

th eCﬁfdé@' ﬁlat Haw%oéh% or nfér& ahfalablProperhiélial &Shét uBoe/ tHE Bfades to
are typically treated with water at hi gh tenperatures

be eapnomiqally dansporied sonpiraeassesl usinghesiventitnal facilitigs, are commonty

xtures n es,S| ng, water renoval fromthe
refEfr s%ltcﬂ% ﬁag?fg ﬁsd/or crude m xtures may be

di f Disédw&nag%d REnded BRed borddia relativdy Bigh(evel¢lybietidge dSuch crudes
t(j}Ilcru,(;I‘tgas, rrqe;% I ncl ude _hydr ogen defl cl ent hydrocarbons.

@FQ%‘J«W&E@Q&H orarasess Hsing Genventipmal facilities,

Hl%le aggée %ﬂ&% f.r f?d Qlf }FEP( eI ?eﬁmt%é (t]cgtfe&q;cﬂldl%/ cridé 9) doke.

Altermativdly, gt fesmue cacks ag typicalbeisanal with \amterdw hiphh temperatures io
Hydr.ogenati o urin ocessin whi,ch typical |

PmF‘H%‘FﬁFé@SCPH%CWg °raﬁﬁ'“‘§'t,‘ill"\7'é"%ﬁy H%Pﬁﬁl&z a\?&ﬁr%qual

froffie e s ﬁ@&@g fénides hﬁ&]’bpéﬁxdé' ag,%pr By an Jom@ﬁuonas

rmng co Hydrogen is cost
memstly to transport to treatment facilities. 30 Coke

s andior, d |
oA B Ry a8 G o C oL Eefond, e
probéssﬁsgxbfhya:@gai B HOBRRALIRE bl Phiftdes btk

cat al cont am nat ed coke terrper at ures

genasaéld nged todga adégémrtmlaﬂy ztﬁuysamrgwd drammntsrrestﬂ@g from cracking

acti vit f t ta nd/ or cause t at.al,yst t
profii 4t Fuspthoed afbEenRin Aot ARG, PRI BBl ies the
use®P AR QO Iy dkdiRhatlt A Satdl Pitl ifiay Be hédled & ﬁﬂubl%saﬁﬂrﬁed fragments

nunber ("TAN") of the crude feed. Di sadvant aged crudes

fromiforning cekent iydsogertis ghstiato roobice adion costly to transport to treatment
faciBGTL US2004/ 042123

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

woizeastheésasaged crudes. Renpval of acidic conpopiitoos/n42123
from disadvantaged crudes may involve chemcally

TAS Md&%ohﬁiﬂ%?e B%CoftoSioh SFRREE BbpBhdns d\ﬁ{ﬂg‘%s%%ﬁég%g

Altefnately, corrosion-resistant netals my

Pl'Qqeasrmg)of the disadvantpged eaides.SRemaval of peidicersipogents from
e The us orr on i.stant,. netal ofte
ishsRaEed oS Foe Riuve GRIRALYRehBteiRg B0 Fouihonass With various

ba§ea! Akl %h%&ﬁﬁl R méthl 18d BARBBAAtor @i t
not be desjl?rabl e. g\ﬁot hermrretshoa&éo i nhi bi tggorroo& onpmen

and(aypﬂonmlnge%qaumam ofhefse dfeorrosipuwesisitntisatalraftendnvolves
advant age ud bef e _tr.ansperti.n nd/ or
%}% G S R SRR ERA e et R e sting panipment

ok BS dedirableh IAbidtﬁHrsnémsﬂ foafRibit\cBirysioh hRGlinRsIve MMBEH6n of
O used to process the crudes and/or the quality of

commmmhﬂnwzbt@@@de&ndtqﬁvedqs tran&po@mpaﬂfcag:@@cessmg of the

disGEPBERCA IO TR el Bl OUEA foaltiths RTRNEARlY AP squipment

usdd 10 prodass the Grudled 6Rd/sr the qRhlits E Prafud@odud®d flom the crudes.
contam nants, and/or conpounds  of metal contam nants,

may Diwdyantagedrerades may-contain relativelyhigh pipounis of metal gopgminants,

e

coxﬁamammnam@mbompmdﬂds mﬂl‘maal wnr:dmndmt@,rm@nd@@lsﬂt yn AGuifdce of the
eteraq or exanpl e S pxygen, and
Ga‘fqlm% fhym (‘js’g'é'i'ﬁ @ﬁﬁ? Gataly aﬁutﬁL 3@?@3{5 BRY cAuse a decligg jrpthe

ac@ulﬁ,qy'f%@@alrmhave an adverse effect on catal ysts.
i metal salts and/or al kaline-earth nmetal salts

havPitadwantageddrides pfien éxduls drganichblyHofind hetetdatomoffor example, BE

sl i choel  DEgeivaly DpastheEpii fiagh o S sivuations,
haveimldvElse effbdt@aQataPREY. AIRAE hivtdl sAR dr@fbr aﬂ(allhEJeﬁl@H Yoetal saits

formation of substantially inseparable salt-oil

e been pgsd inprodessea foralesulfurization of wesidne Thess pydcessedtengkto result

in AP o R Bt e RN oo O P RS CaBIe3h bl s A atization

eﬁ‘mﬂﬂcmoﬁnsﬂdnw&‘rsﬁbs&@uany saeyaable gt ofl miftged, Qtilioudh ofiege
ght _percent of conponents contributing to the 25

quaamﬁ%jvfahﬁd&g@a @p@forir@gmemmgh@wétqgu@messmver

0S53R B U P p R B o

disgxhlmnmgecbclhdmg dowérethe d.teﬁlg pemélgg:&‘ dompbll@khss coidinitingrio te
, uent to a di sady, ged crude may, jn, sone
dls%‘i‘?ﬂ%?%mpe@é%rggéé dilgent hqwevst, eeneally ingerases gosts of treating

cisfafbedestif 3 0l or BIbGR ATy o) QR Hhndi the

d1saivﬁnﬁg€c5ﬁuﬂes mddjtmnt ofadﬂuen&pgﬁﬁsﬁmthgedﬁwkda may, ialsome
0d706 to %go*‘ et _al.; 3,960,708 to McCol |l um
Slt‘@t“’%ﬁ: ccrgase figh YeRLTUdG: Jr. et al.: 4,127,470 to

Bai I ol .
A5 Bl o 2g A B L A 9 SR W f 507757

Paswmak ot ab65,92867159 v th)gwt ek; 3,35 060, t52‘31ktmet+ﬂ 33,960,%6 tet

| ... 5,16 80rtc|unret 8, 68
MoEajlim: b 500 1o e Gl il s 419328 v Rt b et £427.470 to
Baifd, WO 2 209, H0630% 0 RGfitddrieQ At/ Qﬂ?ﬂ@a?o 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 Nos. 20030000867 to Reynol ds

and 20030149317 to Rendi na, describe various
WOrHSHsse4 and systens used to treat crudes. TheT/us2004/042123

process, systens, and catalysts described in these
Ap@fﬁ&ﬁng%m?ubgfe the ?séghni cal 86p1|r obl eirrsidssceataalfzg‘r]%%“gggee. gdma,
describs wamiowsi prackssastand systemsiused tg doeet aridas. [Thegrocess, systems, and

S o AR e

of {HeNEANEN] HRbRARSERIrth#bbdd.i vel y | arge amounts of
hydrogen during treatnment). O her undesirable

pr opesum,alisadvamihgadecrnddsgensrally havepindgsipable gropérties (for example,

rel ATV Sy 8 o by S RBRR S, R G ol 1 Bomsume
rel@tielyelt decidits SR rdpeRRafihg BeathRAf). (CthdQm@ssifle properties

. broblems in conventional transportation and/or )

include selativaly highi amqunissof undesirblerepmponents oz gxarople gslagively high

TASESHGRRS FOARLAR o 520 By, s e

cauis@ robldrss i cdhgétitfonslapinsperanioniadn dehtdrhtfoiitiesdachuliap
I nproved syst,ems, methods, and/or catal ysts for
iongdecagasedicataly sidife, preerss plugeing, and/erdacreased usage of

inc

e S R

improweat sylsteyns; miettiods,land oy stalystsdoriconveRivdsoffdisadvantaged crudes into
[ .cryde feed with one or nore catal ysts

ontacting,. a,
cr“aﬁp %&@ﬁ’d’TPB‘FEFS ploE ot ng a crude product
SWYW%M@Q N, hon-condensabl e gas.
ein also generally relate to ‘

* conpuysitione niesdarieed. hemriregeneredly relatdtorsgstemn and methods for contacting:. 4.

C onent,s therein. 0. Such conposi fions can he
elif SR EgA e eAaNSap SRRaR B el BOgec gaTer e crude
proli&dt@hd, in sdie chibsaidrN) nBA-R¥AdRSatle gﬁ *glﬁdexﬂfonp Hé‘d@ﬁbgd‘ﬂerein

a crude product, conprising contac a crude fee

alse\gengrallyrplatesigenmpositions that have novelsombanations nEcampanents therein.

: r c he .cr ude produc rein _on .
SuchoiptSiips Cap R ARG DY i ¥ o B6RE 450 el B e herein.
CONThd MvVaidhIrelidésld metod Dfprdpavfs hicRiledréduch cBiipHShga
met hod of producing a crude product, conprising:
congashipg acrusls feedwith e hydwgensemceinihe prayence K5 gne er mare ¢atalysts to
duce. {
proJ4EI8 Eaf by, Rhelfh! Gt Bhakrind P Cefifuds b Hyllys:
containidg KpFeg8at is a liquid mxture at 25 C and 0. 101
MPa,, at | east one of the catalysts conprising one or |
mor Eq XFRHN; al3e prevides amethod of produging iecrude produe cgpmprising:
' ' s 0
conPEhGE e Toed Wit EAOASRD Surdlin 8 Bicsthice oF n G oneptgiysts o
prodizetaddtaDpRidvct thatdnclodestthe tiude prodoot, sdietehythe @natiet prodget is a

..sych that .the cr roduct has at. nost 0.05 grans of

R 35 A 01 OO O SR AR GBS0 g O
RlranSifEsh

T e Ei B I R e o dER S oni Gt least 0.2

grame abtesidge per PEMAFEHICRABAT) 45 BEtE/mhif2d b3 ABAM dBethddhD5307; and

contgglgigng tglpz?tra].rétgrl}gzq?qn@{t}%\é{s gl?(.‘il tgatrltﬁé gr%%e (1))I'o et has at Hl%staoﬁg Elga(xens of

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

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



10

15

20

25

30

© gragsRfdes
-ﬂlﬁ%ﬁ%@t’&&ﬁg A Bt}ln t@yﬁy 9of Qéifeg(%r gfhr% tﬁgclzzﬁgfgl%ﬂﬁ& With 2 weight

contacting a crude feed wth a hydrogen source in the

presence of one or nore catalysts to produce a total
woORemEs6308 hat i ncl udes the crude product, wher @OTES2004/042123

crude product is a liquid mxture at 25 C and 0. 101

MPa t j o
Theinvenfigh alRBSr %e&ﬁdésrhemétﬁb& bng&% ggo@ggd&hpﬁsmg.

nmore transition sul fi des
comtamm erude Sied wattvahydsngensiouzae in ghespregenge ofjpnemer mere catalysts to

f d TM .
prdie & ptatergdts R Seniey i e proBic bkt B8 Re ppibidisa
ligRfdGhixhiiaht 2HC ardi0g 0P ML 6f 1e8R BRE bS 82 J4RlREREaprishe one or

kerosene having at |least 0.2 grans of aromatics

mage Hﬁmsgﬁon(me’@é Gdesm gndithesrud Wm%mdwwn@@ngﬁm &east 0.2

g of TPt by ot finihe A EL BMlerih Ol b RIRRIEDHI; and
colteoififg caitakting@onditidss fichdhia thd\@ie prodictodadpridedkerosene, the

grans of coke per gram of crude product. The invention

kezgens heving at deast0. Brﬂmowmpaw Btpna of kerereng, dlgtarmined by

ASTR i D186 3L RERICRE 1v e ot s frl¥ein i TR at most -

30 PCOsH Eetertrihdl] B ABTMINethdd D23 smaﬁw&ewd&?rsdml Baving at most 0.05 -
product wherein the crude product is a 15 liquid

gmmmfmokeacrmm@fmw@m@mtwpa at | east one of the

Sl A Ben ARk Bt M phon HELAAEER sl becBhhcomprising:

corthctitlg d €adé feldd avith DhRIFBgef souRBiin U freédentes foref oraiidtd @atalysts to
feed; and controlling contacting _condjtions such that

pradyee 8 fotelorpdusd that inchiles thergsade progurty. bersinghe ee pprgiuct is a

o3 G 520 BAPEABL Mbd, B RpShFBF el ilonc or

- mopé trasititsinethl siifidess andthe delderfoedleaitipys reSithie anﬂambf at least 0.2,

D6730. .The invention ,al so ovi des,a methqd o
%\@e Rer gram of proda ke gf&b odingpontactipg M%@lsa?uch that:

nor e cata ysts produ duct that
rationflatiais hytirmgen watopu@chrbmn (HR irethe cnivde produtt ofatadost tl.75, as

S .a 25 C and .0. 101 MPa, at | east
&tmnﬁky%gﬂg&%géﬁ)ﬁ Yrori sing one or 25 rore

LT QIR el RPAISb piihdos doth Do frBBucifd 8 18 otbiBl bApAsing:

resi due content of least 0.2 grans of residue per

corgatamg@f crude fted Mol hsakomtsew mﬂwmyesmxpﬁmpm anore catalysts to

progpcod o dvestior 1R Ettade® redrle BhAR ‘aﬁ%@ni?ee?rgégwf“%%*s a

lig@denigané a3 O end N0 RMPA) 6t let Shé bPIhe catdbRtstddadprising one or
crude product has an atomc HCratio of 80-1 %of

morggansitinn wete] wifidgs; andithe crude deadchavingeairesidne conterfeof at least 0.2

3
e Gt e Bl of GRUEHRA s SRR Y ASTM BB Iod Y, and o
weipht AGOMT abdahio by didpdh o atbinte eibste(HYCY dhitie chﬁielfB@l Bt least 1.5;
| east _0.00 1 grans Qf naphtha r gramo crude
andgesdroling wcga& cwwgmméu%mahéle&wd@mt heganeatorgic BYC ratio

of é(? 25005 09 theTJlgnﬁt{;HRf]fa'ng%f %es&ué’é f%gél d(ﬁe? cﬁdgg{'mgtt I%fvmgaa residue

oducing a cr nt a
comemdﬁ af megt %4 bf the hgsiﬂx&g@meaﬂw uhe cnmletfml Py éaam&ed)lﬁy ASTM

Moo DR e e oty baves aﬁlea“sé)@i%?féxéggg?&mgp per gram of
croliD OIS ahdfhe Halptifia BEAY Gh oot hGhBer'dt e b4, Pr oduct

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
woOLl3/abe3n4 and the crude feed has a resi due corgEmusz0d4/042123

at least 0.2 granms of residue per gram of crude feed,

produce altefalibiedtctiliatAsditiddthe HRdDprddtet, heredn SR tiridd proBect is a

.contacti naggcondi tions _such that the crude product has,

liqyid migetene a6 25 O gad 0.104 ddba at logst qnsf thepcatad ysty cemprising one or

' r..0 t
ot on it S R ) IR BRED s R o east 02
grias ofesidue panirani 6fenadedB®d, ias deteirhimed by ABIM Mbdyd 5307; and
| east 0.2 grans of aromatics per gram of kerosene, as

cogplipgicaaiactlie wawnionssudhghairba gride prrduchhasy peramef crude

pr S8 65 R RBIN Bl R RS Bp Sl fTBRlrofatlas
70@?1Q|6§st 0 {Oﬂg!ggalﬁs uﬂmm:gnq,ahe h?tbsen@‘é@))risﬁlhar?fﬁ{/h%aﬂieﬂ@rosene

al eas ; rams O romati cs per gramo O, as
haygat rsidhe g'_i?gmqu KPS PILERODR! KeARAeRr, Atdstermingg by ASTM

r detep i
D P KB Fora e 1601k £ FEn ol I Wt S Aot 50
°Coasidigerpringtlioy ASTMMetisod1D2386] at least 00X g2@ms of vathBni £8 @il
1 th drogen source_ in the presence of one or nore

h
(Vyé%g)ath;s\féo haging at &ep)-3 sramafiarermatiosaen Brasypf VGO, as determined
by 3P ARUE 38 lAE ok 0,05 Blant¥ FaeGlud, BB bk BT B3 A Method
D301t ure at.25 C and 0.101. MPa, the transition netal
o1 ol 2o s bl o e 55 )y i
co?’%gﬁg%‘z@émaé foed 'ﬁiﬂﬁf‘hf%hgén sohdeifl Phel5tb ke bf ?ﬂ%& gl‘régﬁtsalysts

0 having a resi content of* at I eas

. comprisipg adwesifion mptal sulfide cataljst fogrrdduces tothd productihat ingludes the . - .

oxii R ebecei e opfelid it et 24 Rpmd 401 MPe, the

+ traflsif6n BHeBBulfile CRAKIsIIRK Y PG bT 61 188ke ORF SaRSbf 0RO Sr KBS -

crude roduct has a residue content of at nost 30% of

trapgition @éﬁdmvémpf tatal teansitien metal sulfide catalyst, theeruide feed
A . 7. The ifnvention a i
e AT 5 2. YL B AR 2

determinad by AETM MetHed DE807;\wnl Bodtrdllin oG sctipWoRitiols &ith that the
presence, of one or _nore catalysts conpris

orude grRduct bas atgrogt 0.83 Wf@akapvsammfmlﬂ;ggﬁpa@déhe crude
o' sk JMGLIOPR 157 305 35 Pl Shnuelf 75 By oot o

dettfRained hy ASTM DMéthodD58@T.al sul fi de catal yst having a
t ot of least 0.4 ans o ne or nore transition 30
met af® é‘%ﬂ@?%%‘s‘bgwg{ea ﬁ’\rﬂﬁt{“i‘f %%P@‘F%‘PB #Efude progugt, Gemprising:
| X ; ;
coRifighide B8 WMy TnOHED T e pRlechOHATR 38 REE oftlysts
corhprging atrangitien metali sulfifle eatallystvid pgodace esotdlgrodast ttlenttindddes the

t least 0.2.granms of residue.per gram of crude feed;
or, grodEGh, PG 16 CEURIMREIh i AN FOHE S5 Ciapa0-{IuPe, the
trafdititstemBaPElsde mﬁ%& HAVinG 46 GORAR 4 Lkl lof o0 8! mBHtansition

of the nitrogen content "of the crude Teed, and the
metal swl&dex et geam bfirassitiesineiabsiBi 24108/ the 6Raie feed having a

., PCT/ US2004/.0421 ontent _af at nost 30% of, the
nitrogen mféengaﬁ%lﬁ?é §f00§ ERarpRs Gpatrogenper gram of Frude fsedyand the crude
fee@ RBYIBR' 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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15

is as determ ned by ASTM Met hod D5762 and resi due

content is as determ ned by ASTM Method D5307. The
worpeesaiessia al so provides a nethod of produci ng mCwUSHIes/042123

product, conprising: 5 contacting a crude feed with a

conbent SR kP J0REof the Felfub LORSRGT thY crafe ey, \mfem  nitrogen content
catalysts conprising a transition netal sul f

is endetbryined by ASdAM Maeﬂapd BSH2 andgasidue ¢andent igas dmmnmehieby ASTM
Mﬁ@?(g)égb duct, wherein the crude product is a liquid
25 C and 0.101 MPa, the transition netal
sul fTiEneatRh o fiawdes 4 ﬁ%&bd of ptoiasing Q. chud FroBudt| cdi’ﬁ}ﬁismg

or nore transition netal sulfides per gram of total
coptagiing a paide deadavitis g hydmeetcmefgtthe pigeense afiend ewaloreseatalysts

cofer ke e tign Koot oSBT B PR s PP flides e

cridSpraduc SvabieinGROEaaé pRiduattis h $igaid Bixture 205 O hnd 0308 WEPa, the
per. gram of crude_ feed; and _controlling contacting

tra@éman meial sulfideicatabyst hasadotal gﬁ@aﬁroefhg@msrﬁ@napr mese transition

el e i o SRS RO ) A et by s ot

NifV/Fe ebatetito Mt 1edsFR00ENGrans cONi/MRe périgi@miofethdetibel, and the crude
crude product has a residue con%ent of at 15 nost 30%

fegsk hasiaereyidug ennderd ofieldast 82 araes of tegidtue pergrapf o fepd; and

co&%fg%%n mrngg%o ue g%n er@?ﬁﬁé&gg‘?g@rm nedﬁ% Agsrﬁam of

cokée pérqutaidn® eriide Poechict thsdrudepmilact has avotalNi/¥ lEﬁaidm&dxt of at most
ogduci crude roduc risi,n cont act i a.

908 eﬂf@ #‘E@Hﬁmw& érnfegﬁﬁﬁﬁ eudg %m@%baé%sagwmem of at

mé¥ Qo%rof'ﬁ’é fesidat %ﬁ’téﬁt%f 5o AREH Sind Sylftrdih AAAY /k CBntent 1ts as

netal sulfide catalyst to produce a total product t

- detenmeined by ASTEMdMicthed BY5803,cangd restidireciontenh is asrdatbanpleddlyoiSTM

id mxture at 25 C and 0.101 MPa, the
' »-M?tfxgﬁ@?%n metal sul fide“catalyst having a total of at

20

25

30

| easttheGnventibA BFso Provaded 20hetABd 6f protiaéifk h'cﬁﬁe'ﬁ&cﬁict, comprlsmg
sul fi des pe ram of total transition netal

coptaeting aerude fp@g avithoehydregen sertdein the presence OE@q Q;'m?lOIG fcatalysts

ol 3 B A Tt 950 o s e

crideqrbdudt, vigrelithedrudepriodit meh% gid aivcitire 81 2500C 4rRE01 101 MPa, the
and controlling contacting conditions such that the

trapyitioa metal gwidide patalyst havire & totad i alleass f.4-grampof eneyopmere

e 553 o U i 0 AR Wt s

havmg ndubincantenh dbf atfledsh .00t gm#(ffedlﬁm@mrgeam of uruida feed, and the
co&te t as, determ neij by ﬁSTM t hod D4294 ang
rydg deef having# ieRidus conient it leash ¢ PR5 SasR pberude feed;

&glz Illﬂg‘@oﬂta{é‘l’lﬁ EhitiGASRCP sﬂﬂq x | ﬂfﬁ&ﬁb‘? ?aé;% sulfur content of at

C|ngatra sition rreta cat a
musb?@%suf theou]fur corgentsif thy: cradexdead) and theaamdet pmductdiaah residue

cofipt e os SR e dyesonieBh 6 A Grick e WRErerh pitur ontent i

as H&Eﬁ‘i‘xm&i( ngg/sm Metﬁtﬁi 4294 dﬁh%ﬁﬁﬂ Ay S Qﬁfbrﬁlﬂlefd(ﬁy“ASTM

an i nter diate; an reactin e Internedl ate Wt
Method DA3®. WO 2005/ 066304 PCT/ us2004/ 042123 in the

hyd b t t
{J : gﬁfl? ?rﬁrgoa%aaq) pg{ﬁ@% géne\{h ot prroc?lﬂgng 2 trgrgs?tgléjncr%e sulfide
catalyst composition, comprising: mixing a transition metal oxide and a metal salt to form
a transition metal oxide/metal salt mixture; reacting the transition metal oxide/metal salt

mixture with hydrogen to form an intermediate; and reacting the intermediate with sulfur
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catal yst. The invention also provides a nethod of
produci ng a crude product, conprising: contacting a

worwosodgesmd Wi th a hydrogen source in the presercEuUsiond042123
one or nore catalysts 5 conprising a transition netal

in ¢ fredBcs ot Gle/dtimére HRHRINSOns A Hodhcethe Siditidriketal sulfide

i ncl udes the crude pfoduct, wherein the crude product
catalysh |iquid mixture at 25 C and 0.101 MPa, the

transi t.ion metal sul.fide I rises a . .

¢ r ardiecnggptifaede pyigcsmefd of BodiClB s ik ftoguot, comprising:
cohR st € cids fediwit a Bydrog@sioudcedndhiépiesdiice bEShEIBEMBRY catalysts

gram of crude feed, as determ ned by ASTM Met hod

coDpgiging adeasitionimeiy sulfidesetalyss fraproduees tial pradvst thehiacludes the

erifle 1okl S0iin S itad Prodfon A Tk Habiiee 3 257G TR0 101 e, the
trabbi€ion bietd] $hlfide RataBistorfptises derafisitiah Mtetal isalfide] e bAldedeed having
m Xi n% a transition nmetal oxide and a netal salt

by
a rp%danww of atrsast Ograrams aof residvaPengres ofapde fepd.iagdetermined by
AL T84 DPR0 T, ARBBIERaliat ong e Bickihd 1 Brog rpducthesa

m Xt ur
residurecdontent bfhet most BeYaafahatesidue cbnteml dfithe tmndé Feedpambwherein the

of. .one or

re hydrocarbons, to produce the, 15 .
trapsigian mefa) sulile SAALYS! ¥ 00t ey Spixingacteansifion melal eiideand a

. . ; 0 . -

B 5 forth R fon et OB SIF EBRAePIACHE the trangition metal

oxgleimetal sait mivbirg withdrydeogeh tofiemen intermediatephndteactingothe

. produce a.total. product that includ he crude

mtg%%ﬁ%f }mm&iﬁmtflﬁareé?%@?a%ahque@ caphQpgiteproduce the

traftitib bRt kuifde CatdRgt. 0- 101 MPa, and the crude feed ,

having at | east 0.2 garrs of 20 residue per gram of '

er'udéefimsntion slsd prasidesmadethod ofmodiving e drudePodduct, coimprising: - -»w
raoduci ng,a lLeast, a, portion of .the total .product as

soffafléca o tesd vefa tiirita ofires e egieee of fie Crafue plyststo. ¢

prétfuc€a ddtal Rodibt thdPaichalRd teiriddgrolihi®, whetei tRé efide product is a

wherei n the crude product has, per _gram of crude

ligpidgnixgure abdS T ard 04 0b diP2 padrihesrudedsed having atdeant B1% grams of

[ .. V/(0F S :
resi b g G4 AAC el Ryl by A5 P Mg DT Yodyging o
least a pértion offdiciioial fredudas MvaporyCéndensing at lesstiapostidiyofl the vapor at

g&; hqd 1?938/ 90; and at nost Q.05 grans of residue, _ as
25 derame S Yd MEg: amd farweg fescragspreduct, wherginghe cuide pradyct has, per
u .
el O i35 AU, BOPack D, 0B RIS e O BRI Ehving g octare
number afet laast W apleest G003 grimaof VG, g VEGChdving attledsy 613 grams of

e 5P I 52 G b 551005 g

of felidue s &fenﬁlneh%@%&sﬁﬁd%éﬁbs%ﬂ esi due per gram of
crude feed, as termned by ASTM Met hod D5307, the

cr udée prveutien alss provideg aimkthodkof produdings cxdida prbdiiet] 0dmprising:
and ,the.crud roduct has er gram of .crude
confpeingecrud; Foped S Bty Saveb® Bt O Gornce Ot torga el catalyst
to Pt @tal bRAME Ba8dudEANE chlde Y Gtefein tHR%rude feed has a
aromatics per gramof naphtha, as 7 WO 2005/ 066304
resfgT cogRm0/a0 k23182 grhmserfresidut ey gresT bf dute SetdDB7dGermaned by

s Medin P Forie drofint i SiRRiGROR AR ot b Mo, 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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The invention al so provides a nethod of producing a

crude product, conprising: contacting a crude feed
Woi2005/®63dr ogen source in the presence of an |ipINgSE00H042123

salt catalyst 5 to produce a total product that

detenmineddy ASEMAVIEMEd M&?QG% 1eé§he 061 gmbtseofvcﬁmé 8¢ at@8st 0.05

a resi die content of | east O. rans of residue per
gr:gnsaoﬁ residue, ad deterained bx !’eﬂMthﬂl@dl 07.ASTM Met hod

) h i C ..
o O a5 oS AG b af of bR (Pl ofippising:
cofith PERde ded vith 4 Eﬁﬁ‘bg@l $Ricedh @i@pl@ﬁen@é asgh mo?gﬁld B catalyst

di esel has at |east 0.3 grans of aronatics per gram of

to prodyes a taja) piedust thahingludgs the cederipaducd, wizgeiadhe emde &edthas a

resit hofbaf P o D2l of Gl Do BBt iR e plletled by

Asmm@@thawssm thelnadé prodactt i9 a@@uﬂimﬁm@fat 28SC dh®0.10% MPa, and
det er mi ned by "ASTM Met hod D530 The invention al so

produet hagmes arag omém yetaatdeast 8. q9.1 @ray of diesel, and the

dléé%%é?ileﬁ& A CQ:]QSGHCG 0] %nor ga‘ﬁ tggfl?‘ﬁgé@g‘?%g??hdﬂh{)d

368/904 st learsod 00e gﬁnis&ﬁfaf(}@r m&ll!hé ViG@thas mbm 03 gridis Of ienatics per
wherein the _crude product is a liquid. mxture

axdi OY O, 28 dstsrmiped bl Mothod 3685 apd Stmes O/ pismiscnt desidus, as

t@ﬁﬂ% rans of residue per gram of

cru S&]ng%s,@g\g&?g?%%%’g by ASTM Met hod D5307; and the

cru ﬂ‘eheﬁm@dt:hmlsa pmmdrsmhethod oﬁgodunngalcnxleqmdmﬂtconfpnsmg
tics

t 0. 1 I
'“ 00139%%% crpfé feed n@l&oh B St i FI{?'an ee.ek A jgorganic sal catalyst
15 .

i 'hqm§ n@xtlm dt 25 (Oandvirh0bMPaf therenutiefeed baszmesidue cordentfof atlleast 0.2

to %%Hgéet 4 R pRodlt bfihciie e 'cﬂme?%dxﬁ:@ Ritehih Nk &%dé‘ﬁ%ﬁuct isa

rams Of hydrocarbons that are not condensa

e S R ot o Bl Rty Beterie S SEM Plettodoie and e

<t crudb fedd Ha@ ashorWdicaa omb.ﬁ@srbo%tﬂi@ BPEMAOILD. T grfis of monocyclic -

aromati cs content of  the crude feed, wherein

Nng BFASRAHSH Der SR card@rfmd end sontralling pentantingsouditionssuch ghat

““ﬁ@# %Sﬁﬁ%%%gﬁ%%g% agagﬂ%cﬁgtémg?nﬁ%%t%ﬁ hatdonGénsible at 25 °C

and 0.0 hMPage formredPer fraacofiride Redad rd@tmmdlliyfiﬁasb bakheée, and
r f an inorganic salt catalyst to a produce a
cgéﬁ% %?l@gaefodvﬁdtas Axeonogurelic ting PRRHCsFasdt Of at lpest aYngreater
thef B Vil Wolnalihs Gmiopk BEUE PG BES vlondd phonBfbic ring
arohmatiss cantéht igasadetermfinedds ANEMElettgdd730. cr ude feed, as

det er m ned, by ,ASTM Met hod D5307, nd th 0 crude feed

has Thn IeRonAlse Brovides 2 msgimialaizedy es¥o®9@mpr181ng
cor&ting a@ad¥ febd ﬁ@tﬁ ﬂﬁen 30¢k Qﬁf‘ﬂ-ﬁagkésb dﬂSsalt catalyst

condltlons suc h cru e product has an o

to apmitheceta tofal patdukiethat indlYdey the tede phaduct, ivdhendie thertsude product isa

o R R S oAb b s

grafie bF 2ehRRRGE, Othéd Srudd\@edl, Sa\é%l@fehg erﬁ'b%%mgﬁéd $5307, and the

nmet hod of "producing a cru uct, “conpri sing
crud@fﬂﬁdchm ayolafios cmiﬁeﬂt,eﬁemrcssddln@rhysl oﬁgleﬁnsspmrg:m iofictude feed;

ce of. an inor nlc t al r od
SoREPILE sanerias ndtigs Sedithe (58 bhigh Brodushrdiian alffie soptent of
at lédéﬁs%rgt%eﬂh&?ﬂfétoléf&s%ontent of the crude feed, wherein olefin content is as
determined by ASTM Method D6730.
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liquid m xture at 25 C and 0.101 MPa, the crude feed
having a residue content of at least 5 0.2 grans of

wo eaisdeesoper gram of crude feed, and the i nor georasacdstos2123
catal yst exhibits an emtted gas inflection of an

em Thethveation ﬁls@pio@i’&e aaﬁeﬁﬁm REmpris
500 C, as determ ned npor al Aﬁ% sis oOf Pf%duc ing:

contachipg 2 capde feedh wilha hxﬁigoa:eaﬁp%r@p iththe ps@mq:q ofpmsinerganic calt catalyst

to ﬂrgfﬂce aqgtgi ﬁ)ir']b%glfz Ciha O?lhd& e Brude g:go?dﬁgtr, g\ﬁ%%%egﬂ gl}eucaléde productis a

expresse resrdue

hquia ﬁﬁﬂﬁltre atf5 @ a0 10 BVHathe chelerfesd KivingordsRiuk cohtehi¢f at least
crude feed, 10 wherein residue content 1s as
2 gzamay of waidue perasmm afistuds degds snd theinereppio salt retalyst exbibits an

e B 0

as detarmied lry Thnpmmﬂalyﬁs of Pdutis (T 4R iagd &énhﬁ'olﬁﬂg oontadting
ct that includes the crude

t.0. pr od a tot u
condtisgs gtch R s afedidue contentaexpresged m grams of residue

per:ﬁiéa\siﬁgﬁgn@g f@r?&g?g“? %eas/{\@athi}%gd&r gﬁr%nigﬁgrgﬁl?aue i

wthein rgsidumcaftert umaiaaidtmnhedtﬁya&S’ﬂM mthod B30T, cat al yst

rises at least two :inorgani¢c petal salts, and
Eq]%lwaf&mncﬂlmrpwéa% amptho %@% qcylgemcla piodictggamprising:
S 5 IR e 8 SR o

to pwrbice artotahprodudtithat dncjadesitie ¢rade pmduttewﬂlelrem the@rud@rpgeduct isa

hqueeigﬁfw %ﬁg&’gﬂﬁ é)[ﬁgtlg%’a, e{;:glhg qu% %@y aée congent OP at least 0.2

grah@ OP RIS RIuE per HlarPS¥ drikk: feB BN FoRR daltcRialysy 84my gﬂé“eg at least two
controllin g contacting condi ti ons such that the crude

‘inongpeigwegtalsalis, nd dhs mmamgrsal@ natalyekgdmlsm anpitted gmnﬂectlon of
an e s 3L HPATE SRS RPNy Sem Bl Ry Fpucrs

CTA@c)nwbe'rteml the amitiedgias inflootioh tean%Sﬂ?Me kit decidl bE¥der (a)H]BSC
|nvent|on al so provides,a nethod of rodu0|n
temperatie of atdeash Plilf‘s?frfae Vo m&mycmpﬁbsaé sand o 5 1386‘» tvmpwa@re of

the PG RNCRICRUILE 58 oRBoRbE SFARD cofBioBOSAATE Bk
producti bgs q)resnﬂue tontediteexpressedin g'amd of pasitilis per ol drudwpldduct, of
t éé#@} f 25.C and 0. %g_}g e crude feed has a
at ot QYo iseaidie Santent of tie.cruds foe »JYhesun gesidusonteat 1§68
det@lhﬁ{m@‘y&gmgﬁﬁg D#p7det erm ned by ASTM Met hod

D5307, "and the inorganic salt catal yst exhibits an

e m"lfheenv@alsn ialsblpraviilesra méthad of piadtieidg gasuderpraduct, comprising:
0 ran e, bet ween 50.C and 500_.C

{
congRR P 55 LD BT P ESRAS 1 th st of €t opgepio salt catalys
to pﬂﬂﬂc@ﬁ Rﬂé&ﬁir&ﬂmi fit ficHiIBs QAR prodsct, Whkdkindhe/ ﬁjuﬂgﬁroﬂﬁct isa

t he crude groduct produced is at | €ast 5% greate

liquidmixtum at 239 7C aed 8401 MPa; thedwudestedd haderesidue contbntrtd'at least 0.2

eroc R RbeaPh of erorlt B0 ox et eanihe o RS MR B3 and the

inorp@tid Gt @htalpst @UHIBIE tin BmiticddRs RIMMAHEH of &PEMIAigAdin a teﬁx erature
contacting a crude feed with a hg\ rogen source in

rangghetyeassd 0o1C and 5%) (‘gaﬁd@emncd by anperal Amlypmod Brmluats (TAP)

en R 964 s B oD Gl ARG B
1easps%@1eawahad the vﬁmisaofftﬁ@auh@feea WREH BHe S ohRdsoRd mebsiRdd at 25
°C and 5301 MPa
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5 grans of residue per gramof crude feed, and the
inorganic salt catalyst exhibits an emtted gas
WO pdos@easpon of an emtted gas in a tenperat ur e PERAHR004/042123
between 50 C and 500 C, as determ ned by Tenporal -
AnahysiisveRtio’h13d staﬁdésm&étho@eﬂpmaming blchitle peodiict Cotdpgising:
condi tions such that during the contacting_at, nost 0.2
contaeting aruds foed sethmbidregrarsorrcs in ghe pressherpEabinerasnicglt catalyst

C and O 1 a, are. for f .
to ot 1788 Pryhoet BafincBiopERe Raluc SRR vk Sud 5l pffuct is o
liqRidaHixeas a2 5Tee Aetl.001 MR thei chadefeed biskea fesidde content of at least 0.2

conprising: contacti n% a crude feed with a _hydro

graef0igesifue parergm of evde dmi, il the dpcgemie salbheatalyst s an emitted
o BRI PR M b S0,

definfingd by Tempordl Aantysh otPtodviess (TAR); ad cbatrbling doatacting a

coé;ﬁ?iglgslr@ﬁﬁ 8%5: S%@éihpgt@gtactg}g)al’ o tt%q?@(t) péﬁé&gﬁg ﬁgcgggasi{)g#sethat are not
coB ST S M sl BB 3y dgmined b
medi bilewceent i al scanning calorinetry (DSC), at orate of

con b SreRtigR ko prandesRancporiel Bodties & padebrodust, sgmprising
wwp‘f u ed %ﬁ%?a fé*ﬂr%%fn%ﬁrc@fin {HRIrfiB e 6f ardindfBafifc salt catalyst

uct ; - st 30% of the reS|_due cont ent ]
to pfodtiteea Bfal pradiet thatiiclndbstheicrudegsodivt, wheneinthe ¢rudeproduct is a

ﬁq&mg gg@% Q‘%ngaﬂéb/? W&SH}?SO eafe%CF] E%V:élrl]%g ge%f.ifﬁ{%,c%htsé%t of at Jeast -
0.2 Rl 08 bedfifue peP Blabt HEkicFe6d WAE theergahiciiaR cHMSOBAE heat

source in the presence of an inorganic salt cat a!eégt
y e

per gram of crude feed, and the inorganic

1 sal t
. grarag eff tpsidue par graynof cruds perduct of alymest 30%:ef the residyecopisat of the

erddd ey, SABRFIAL Loftbntll of 8RS WES&‘R&M&R&@BS‘&@.
sal'tfs’o e Inorganic salt catalyst at a tenperature
i N Theamngatidn also pRfvidésanmethOdofHroduing & onude producy comprising:

coptarAn: RRTRA B aiith o BERTS-DEOUEHS i s BIFRGHE of ASUPgpecig el caalyst
to g@ﬂﬁ&@é totdl lﬁg@u?t}fﬁqyﬁltﬂalg tggté:nﬂﬁ ottt ovitlerdii Snd GRACHRduct is a

cont ent € Ccru \ erein residye content
ligul mixtwte b2 NiGhamt Gy 0 NS, thetcnad fe@blBo/ing & rasiduscontentef at least

| so pr.ovides a net hod of odyci ng _a crud roduct ,. .
o igae Pt s be ol oyteroB. G0 SeBartiera cRpFt sionic
condUtkiSRy At L€ 14a5aRE Riflc QIndBSViRQSfR Nast GiR|JF tiedindtafic salts of
to produce a total product that includes the crude

theginoxpavic, salikatakyshataltemperatiee pradoge fom 301C and 500 °C; and

coffeiine Septasing copfigon et e srade ot A Sidle el
exprlesde@3S braths: fré&a@é'c‘peegﬁixgﬁf&u@e PrRAud! St Mhost BoRftkeksidue

he inorganic salt ‘ca st conprises al kali netal
cogight of thewrude fasd avhérsingesidusccantent fscasaleteamineddyASTEM Msthod
Dgﬁg,{an al kali netal carbonate, and the alkali netals

ve an atom c nunber of at |east 11, and at | east one

at onie invdhiin Slso rbvides a method of producing a crude product, comprising:
contacting a crude feed with a hydrogen source in the presence of an inorganic salt catalyst

to produce a total product that includes the crude product, wherein the crude product is a
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5 al kali netal having an atom c nunber of at |east 11
to an alkali netal having an atom c nunber greater

wo beos/odébod s in a range fromO0.1 to 10; and conPCEiiSzeud/042123
contacting conditions such that the crude product has

liq@érme‘s e u%(f Sdto. 96 eﬁﬁgg@’%ﬁ%%éﬁ hdsEre§iB8é Eotent of at least 0.2

the cr'u rein residue content is.
grafifs dTRbSA Y pee drady oAGTNe Féethihe indgaic salheatalpstenmipoisesdlkali metal

i d hod, of produci .
stBombroees  fashepect e ke R P s LGN e i e
2Rty hille' A% B RIRRAS: OF artBact 10! AN feaBfdrle AR i of an

ce a I product, wherein the crude feed has
alkali hesil teging an arthicafurber bBatdeasn] Pto ay alkali metal bayigg an atomic

b shgeatnen Kb ipceape o L TR a0 Frfhting Sufacil cgpeitons

f sucglﬁat?.héé @Ilu'gf @dﬁhﬁ@;trésiﬁée Sohiét b8 bi mBR13BL% BHHE eesidir content of

ave an atom c nunber of at
thel gzadd fedd, wieenein aesidueacontenhis asdotermined by AFFMdyiethed D5307.

al kali ,netal having,an atom unher._of I P
2 The ivenien 8P REYISRS apetied A BroRToing & ol R, bl Psivg:
cor[]ﬁ ctin? a dlldéfekd W a lfnhﬂb genGolrdeGn the freseRtO o iMgrgatic salt catalyst

east” a portion of the "total product as a vapor,
to prodnetemtotal prodtuct, evherein theoedesfeed bes & reidyg sententaf ap beast 0.2

Cand, &.1. 01 WMPa; .and f.or,nj ‘he.. i .
SR aF e Rt f R R Hbandrdfig S Ein s alali metl
sal_fl‘;;o MherBatafast bR 65k dlkaliGonAleals Biantdlielianetdbhydrexide, and the

he i nvention al so provi des a mnet hod géagprodu0| ng

alltiistalp havk an atomisprmbariod ot leatid e #tdeast enc lemicigtio of an
e g Mo R ek B &V 1P RS RE QA nbfy hAGRAAR aomic
nufilbefigrehieethall 43 igin'LRigsoma! entd;giroditcingsat deasa gortion of the
O ean yoRoTs GFSPNS Ak SLIFRA P oL (B¢ danos &t 22 AR b 01
I\A?WEEE, ta'g? ?ﬁ@l&ﬁ? gzec;’%'%& ?ﬁl!é&’gﬁbk%@ttﬂé ek pfodust 188 adkkiahd content of at -

n 25 nmetal s have an atom c :
mdét B0Brofdlie miidue amiterit bf thenciude feedast one atonic ratio

of an al kal.i tal .having,a tom c._nunb f : iy
I eas%eﬂV@HOBHESIPR%‘fI esrﬂe‘i‘gtihoﬁ S?/PW uEne gtcg.ﬁcfecp(%%% ttecro TPTISIng:
co%@%ﬁﬁﬁ crull@feed WyittSa hjdrBgdrPdttifeefih @B Predenk®oft & inorganic salt catalyst

pro Ing at lTeast a portion of the total product as
to prodapoa totalgmodisiwherein theetude feed bas a trsidye content i jeagt 0.2

e e Al RS SRR st

saﬂrﬁ ShheR@Yat 135t Bhe bihe BGIlidHGaANS BNn dikali thetabhydtilef etihe alkali

e invention also provides a nethod of produci,ng a .
metals daveparoatomic nnbesrof of least 11camt aldeasheneatemirratie ot an alkali

i t.h hyd i : i i
ol gy By G ol Bk P P Af KA el hfing B GRS Gumber
grédiéd tﬁﬂlﬁfl ishe a%ﬁgtéfﬁcﬂﬁ leu‘gtSLOé: pfiﬂgﬂl(r)lg iug tleaﬂwgrpm&omvﬁﬂu tatal
IS a I qul m Xxture a an . e
produst ah&sgmrr eosdensing-¥rleasha pertionwof thewaponatyls Jﬁm@-&]&em a; and
2005/0663Q04. PCT/.US s %
Cof P B e ey o G PR pH rcbfily e ot most 30%

of IRREIdGS Sortee oFthe'@ude fealikal i metal salts, one or nore
al kaline-earth netal salts, aor m xtures thereo

f, .
wher Bierinvension alsomevidesamethed o4 prodyeing a cgudg praghicty gomprising:

tal carbaonate.. ' kali baWRr&hic salt catalyst
o ATyt YLt o
topREHuRE bitetal sromekit thav isclsdes the drade producty whierein the crude product is
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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5 product has a residue content of at nost 30% of the
resi due content of the crude feed, wherein residue

WO osS®r6304 s as deternmi ned by ASTM Met hod D5307 PCTIES2004/042123
i nvention also provides a nmethod of producing a crude

graﬁisq%egldueqs&”@fmﬁ bferude 662} e lihdrgaric salticiRaliyaednyirisks éne or more

drogen source in the presence of an inorganic salt
3ty salts, poe pr Baralkalinecrasth metaloalts, or mixturesthergal vheeein one

of el S e SR B CnbdFe obie. FERMIE e Sl ¥pls fpve an
atoft36 nBmb&sifdl Rasiant and c@ftrolling ﬁﬁﬁdct]ﬁg Zondjtiemssuoh that the crude
resi due per gram of crude t he_ i norgani

fee C
produetchag sresidipsrontsas Ofﬁén@ﬂt 3%@ euregisiug cpmteny of the crude feed,

0 e E?ﬁrtﬁ salts, or
Wbﬁﬁég{%?idgg?%@r@g?%dc er el ngfﬁsm ﬂ?"ﬁs have an
at oTThé invefitie alsd pwvides ashetiidd ofyrdcing 4 ofuide peoduct, compnsmg
contactin condi tions such that the crude, product,

corgagting; ecfond with adrydmeengourcg guihsmressacs %fsqndeergﬂec a8 catalyst

toé‘8aﬁd£t erm R}%WOW%G I nventio I’]l:)ljoauct 5a

hqmlismxnn@w Zﬁe‘\c afndIfEI Oios(Paf thecodledteatbhas agesidee mmem@f at least 0.2
ris cont act i n%@a r%lrude feed wt a’\h en
AL gest ‘}?Reﬁgﬁﬁﬁl@ @nde & IQrgae saltcatalyyt ce Ite or more
A1 8Pk Urielor A Hilind Bl Giis] W?thereof
e ru

pro uct ; erein t product 1s a 20 Iiquid
whetekt the alkati niﬁal@hav&jaxﬂammic wdabertof et leasidd; ambebniratling contacting

corfiigne et e ol predtist P gaidee SRR of gt BOGLIE o e residue

corftHTRE HFESFud Re® WHERER resideadontdiBists dBisthinda by ATEMAVethod
nore al kallne earth salts, or m xtures thereof, and

D53#&rein -t he al kali’ etal s have an at o ¢ nurrber “of - at

*thathe i@ fasoRkRe s MG AR ML pRCE Yollprising: . -

corfadting 2seadd feed) Wttt lgtrdgRaisouiee i the Pedsetitecdf adfinergasie salt catalyst
product, of at npst 30% of the resjdue_content of the

to preguss o tetaljprodupidhatiincludes; the eruds prodyet, wherein thercsyda m'eéluct isa
11q19¥ tnﬁﬁgl% W 0 hly/%rg’og g %ﬁg@;ﬁmﬁlaﬁ'&a@ﬁ@éﬂn@ﬁﬁ of at least 0.2

gramsnif ﬁesudueg)ea g:amudfcrﬁ@@ﬂ:ew théai umngamxlr saimatalysl; dompas&smms Of more
t ence of an jnorganic salt cata
Kl AT e, G 6 ARG S PG O OERS thercd a0 erein
thef)a%l&failﬂl?tﬁ@ hve af'Soniie ﬁﬁrﬂ?& df %F%a.&qq &nd St a%ﬂﬁg

east 0.2 grans of resi er gram of “crude ]
corfdgdms suchnifiat the crude mgaﬂmlct:hm tesidue ad:r;tsm, exphésbed i grams of residue

periEHyat nF Exidich 6 BUBRREORY60! B Kitfhgsanient aidfo crade feed,

wh&%fnex%ﬁuﬂ@gmﬁéhtTéfme@fhnﬂ%)NﬁSﬂ\@Meﬂﬁﬂms (TAP);
roduci ng hydrogen gas.” 12 WO 2005/ 066304

eati@vidspmrovitbea metiodk ¢fpnodiicing hydongen qss,comprising:

conemggtc? 4 it Pl Br oS R Qs i BRIl O avjpranic sat

catﬂ §tahY SfatdrNthe ROdREABEACIR cafiof 3iitRrs i AREAE ford 19489, the
ream the gas stream conpri sing hydrogen,” wherein

crudehﬁeeﬂ |h|asa I‘QSI goftenicof ah teast0.2 rcsadmaapﬂr godm gf crude feed,
st of reJdue ram fir cr.ud .
and g forgiofe AT £UTBLE ittt At eesin a

tenpRfh@8 Rarfpe Tatweea 02Vl fmhd@hs etdfinined by Temporal Analysis of
Products (TAP); and producing hydrogen gas.
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10

i o Bk LTS o Bt or e

v fedd, 8s StdinliBedby ASTM Methet 5307t amd géneeatinge dae sticanarible gas stream

. compoidingthyfiregen, GaEbaricaprRide apd earbon digxides

emtted gas inflection of an emtted gas in a
tenperature range between 50 C and 500 C, as

wolessesxned by Tenporal Anal ysis of Products (PAPNIS2004/042123
contacting a second crude feed wth a second catal yst

in e.presen f I j %r&ﬁﬁﬁéﬁlﬁﬁ"
gastlgf Fg"ﬁﬁﬁ?%g‘%ﬁ{a"aﬁc"é a%%?%%ﬁ%% Q%ﬂgtg i ncl uges SIng:
cortRRinGr 168t Hruae Rt witthar @brganicesalt catdlyspindlieptes¢nse of sgam to
[Tquid mxture at 25 C and O,.,lOJh g{% a c.o%rgrllin% feed
gereoaie ageh sigeasn i 2asSam FORPEISIG hygingen, WhFD the Tust crude fee
roperties of :
b LG 5BRigRY ofel b0 e T AEG O et Bkt LIRS ekt
deteARine@ G6IAE ASTMMéthed DSTOR ahd venindrganizl sslb cptalyst exdébits an

met hod of generatin as stream. conpri.sing: o °
emittad: zas inflestian of ge emf ' FaRegaRgeberyrsn 50 °C and 500 °C,

Lal ' r PhodtbRITAPI &nRichn dod crude feed
as@%%]ﬁ%gg%ﬁglgggﬁféﬁﬁgfcoment of "at Ieas%&géz grcgurrse ¢
wifdfa geeondlcatalpstin giepressnce of atdedsta portion of thecgeneratad gy stream to

ASTM Met hod |5307; ,and erating,a.gas Sir . .
rodupe Al EsRgRGH bk rakyied SRRSO IO Bt (B8 Bhugh gfocdetis a
liqﬁﬁrtg%lrg InP%6 slg and 09 09D £ iaRd oA 1BAg Edtithetingfeonditions such that

carpoon nonoxi de tolthe carbon dioxide is at |east 0.3.

ond bemiore/propéxties af the cprdevirotbist change hy @t lepstg0denelativg te the
crude product conprising: 20 condiiioning an
TeSPREHYGOMCOT LTE P 5@@? ,ﬂ“’mnélgqr}“ﬂegfe &cr ude feed with
a hbl%‘iﬂ%ﬁ%ﬁlélsg%réﬁdestmemb&aﬁg@mﬁngta“@s@ﬁwh,tmnmg:

inorganic salt catalyst to produce a total product .
cotraeting & crukle deed witear ingeganisy sl getalyshindhe presencs of sigaw, wherein

controlling contacting conditiops auch th he. cru

ncl ] q:felélraatngdlear ratio of

o barpGEhSE o B AMeRh dfdifieis R RAYGHy, Of at nost 30%

20

25

30

ue cont en e crude feed, wherein o
r esiTHedno@ioantsol frovdestetmethod of grodycing 8 Fvtdeprhdist comprising:

coé'%,%gé@ag;?ﬁa&%é%g{gh? eq.%&?tﬁ dierng i e With aydzogen source in
th% gxle%)%‘g:g '(_); %@%&%@%&%ﬁig} £t A/laReRt Bprodude B8 pfaduct that

the 30 hydrocarbons o
incloderths bmge ipsaiuot vdiefdim theameier produca is 4 hguidimusiuge eiSgktand

o iTAPachgsrie BRLGE sxstRen Boflol Goas spf Orp g ERRidue per

gr@inF cRIGRWEEIE 3nd c6ktHIBn S QIRRRSE boRiHaM sugh thpe thegiada mrbduct has a
conposition: at least 0.00 1 granms of hydrocarbons

resititdicanién; dxpragsechinggzands of resigue penran of crudsProdugh ofat most 30%
400 E

at 0.1 MPa t | east. . .
ofifycresiche Soneashie s et R tinde i SR s dntempiped by
AV Me3RA4x2123 distribution between 204 C and 300

C at 0.101 MPa, at least 0.001 grans of hy,drgc rbo

S

wi t hTke invertiongplsoeprguides & emurle MBS, RRBRNISES Qfgroons that

400,.C..at 0.10 a,.
g i eBne: Gthoton il il e (BT 201 0L MPa, the
hyHPSafbor8REmPASing idolp@ink hndih-paratfids With a veeight wdtér efi the iso-

the hydrocarbons that have a boiling 5 {_a e
pataffins kpupataffins ofat mest 1420 4leterainggdiyseS MMEtpd ASTRL

and Thd %R'glfltgo'nna‘?lso\'\f)r{)t}idgs Yeh gl tcomposition having, per gram of composition:
at least 0.001 grams of hydrocarbons with a boiling range distribution of at most 204 °C
(400 °F) at 0.101 MPa, at least 0.001 grams of hydrocarbons with a boiling range

13



ratio of the iso-paraffins to the n-paraffins of at
nost 1.4, as determ ned by ASTM Met hod D6730. The

WO 20080bd3en al so provides a crude conposition hRCTAG2004/042123
per gram of conposition: at |least 0.001 grans of

oA 15t VR 000l gt gl
hydgpearbonstwith abpiinggangey : wow#&;swmgﬁ'oaﬁa"sém%{ %Q%}cgétcp-b?ﬂ MPa,
o TP ERFph8.8 Fh ABBe B e 400 -C

ancDﬁIS @1{( Anoes %ag oden wa?nmamrem the dhyﬁmc%ﬁm a1 Bfve actudling
t he er osene avin °a reezi ng pol ate at
5 range digtribyion of 3bmest GeFODIRTISA é%?wﬂ%&@ ReeRgnY ‘z'ﬁge*welght

rofy A B bt R Pocllind GO MR | S5 p G GRIRE) RSTM Method

Dﬁa?,@.r ude ccirrp03| t| on havi ng; per gram of conpositions,
sf 0.15 vy; hydr pocar bon i“‘ fhat is £
non & HYERESD RVh (Vi Vipggper gram of composition:

au%%%fﬂgﬁﬁ@ 0%8 3 ?ﬁtﬁaﬂaﬁngaﬂw@naﬁmarof%ﬁamo and

grans 0 . carbon nunber,from
10 theldaphtBa h@ing at Gdjt 0. pﬁgragasauﬁotﬂﬁna @RE gtmmlﬁraphtha, as determined by

As[t}ﬁggﬂcarfﬁg,?ﬁg\# Ieast . 001 gélaggr gaRht h?gastoz

orflathid pef Moﬂ&r&%ﬁ@%@ ﬂ@tenhﬁﬂd YT ASEMDIRG] Al the

freezing point "at a tenperature of at nost - 30 C as
kemisenerhavimg fsezi@init a@anm&aa ofat tnosh S0}, e determined by

ASTRY yEtnl D288, and 0T s B R e BB AT

15 MeRsEDS@ES grans of residue, as determ ned by ASTM
Met hod D5307. 25 The invention al so provi des a crude

w2 confhbe inviention alse prayides @crudenompositionpavingi Eﬂli grarp of geygposition:t

gl g a1 5N PRI M0 v,

theliintdonderisabig dydidt tboh (ghs hmnmé atatlosrﬂsl grafv o€hydioCaibonsawith a- -
0.101 MPa; at |east 0.001 grans of hy ocar.bon vvié{r)]a '
canfon praber ko d 19 .349« %G@ B Benadenn-condensable Ay dioparbon, gas; at -

20 lca%: 01@91 n%@%a O?B#ée 3 str ﬁma% alocting 'hﬁﬁﬁépgf‘a‘-‘t lé’MsHU 3t least

ut ion Detween 300 C and 40
0.081 gf:hxﬂ.ﬁdf KeRaseneytthe kasstend hﬁﬁhg gifreesingfpoirtptia tmmem of at most -

30 bkt et ’Lgsgg{ﬂﬁfw r]:k#ﬁs' o e ke 100ic st 0.2
f%ﬁfﬁtmagmf %raﬁl O0icrbsife, 28 38R Ained by ASTMMERLIBSN86; and at

ZOC and 2 nprise ol efins having term nal

modbBH grapwfgesidut, ob &tﬁmﬁhb}* A@TMlVéﬂthfai D3307. w0

200 06630 S2004/ 0 23 doubl d o
25 @ PR or 150, PEVAARS AT OB PO Re e B 3 gomgosition

at ﬁbﬁfo (%SgrRmY iof gesidul} ﬁdb@émﬂﬁdmggAgplﬁ}ﬁMeﬂfod@ﬂOGaﬁtle&t 8.001
as determ ned by ASTM Met hod 730. The invention al so

gragyseof] hdélsacarb@nmwgh@dmﬂw rengmdistribution of ganosy 28h" 61400 °F) at

o RS i e Sed Al e gppiongesves

204PE@ERd 960 BC B 6.4 07 RIS ab et 0081 s bfiafdrérayieons withi 4 bailing
range distribution bet ween 20 nd 538 C (1,000 F

30 rangg dtﬁéﬂaﬁwnrbébva 3RS TR avd B ICrs Qdﬁl MRy at Jeast 0.001 gfzims of

o S L B AR 000 7

0.101 MPa; and wherein the hydrocarbons in a boiling range distribution between 20 °C

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

wo bwsebaabs ns have at | east 0.001 grans of ter nPOEUS2004/042123
ol efins per 10 gram of ol efins, as determ ned by ASTM

o 0 el 8l B2 i s bvin
1ntémahlowle230@dﬂa§ atdlbash Dedras determined b)gA&ﬂ?M) MaethodbBETH.

det ey m ned..by AASTM thod 186 t 0.0 .
of GPesBeRtion §ie gy 2 foripos o, 5830, Bt %ﬁﬁ%ﬁmmﬁm
at ﬁb&%{f %‘ﬁm? eF ré!;fcﬁ%‘ & de@érﬁﬁﬁd byPASTR Mefiodan5307; bidi at least 0.001

Met ho at | east 0.001 grans of vacuum gas
gragisl of (A\GiBfyre nﬁhydt@@arham thet have adbojlinggenge dstgibutien between 20 °C

end § 530 (C00R 5D, Fertioct D ATTM FIALE PSR nd Betltitivon

&l%f&%' Heér@Parf Y hijdroc&Bbn iR bt RANO001tdr@Rs of pArafMis] as
egrams of residue, as determn ned byASTM Met hod
by 48T Methed D6730; gt least (:901rgrams of plsins, agdetprazined by

A%é}{&ﬁﬂgﬁgﬂfo ‘iﬁ@%ﬁ?gﬁ%m (é%argf)ons Wi lﬁﬁhsper

grab@bf b18find, a6 8&tehintd b WSTM MehodED673H aﬂ&ést@ @01dgr3pie o€naphtha;
at 101 MPa; at |east 0.001 glaarrs of dr ocar bo

at lgagt ﬂ 091 gsams ﬁ@cer@smg,eth@ Kenopsng £ STANES @n agppgatics per

o ol Ao S 1800 096, AR g of i,
the”cﬁékeﬁh@‘il@g £38as00 31gram® oFaroataticOpek @tarivied diessl, aedatemminatby IP

R o200 S0 PPt i B 000 i

Y a0 A
gr affhe fventied alss promdes aeraferonpsitipn AgTiNg \pr tgpaim D6 @O position:

. -:atee%&aﬂﬁﬁsér%%?oé% et e BT Vesto IR etk oot -

ochn%%n@@'itﬂfaf Rnde FigkMutibf 8 atGhoAR0AOE (400 %) at
as determ ned ASTM thod D6730. The i nvention al so

0.101 dfPajetleastd Q(Hegramﬁrpﬁ bydroembensvittya bpiding gaege distribution between

208 8RR 8 i 018 FAmaR Bt g R oy SR 3B botling

rar%é AtrimftioR e r3ipoe andt400aChe 0l 10N MP&REE at least 0 001 grams of
istribution of at nobst 204 C (40 0, 101 N
drocacbemy With adotlingrangs distripytin mﬁ&%q S IIG (114500 F)at .
o.1{9$§;@1$aat% Blietitd B0 RGNS @ﬁﬂ 387,30 AR e deidbons

eas drdcarbons wth
havlfiﬁg hibB{ling ranpgatisttibtiorboft at mosb@ﬂ%haﬁ@ﬁex(‘grambf&@ﬂro@aﬁbns

havzas 5%@@3&5&%@%‘5@%@2 @%géﬂ%{wﬁgs@& ggﬁfﬁﬂ‘g&a{qﬁ of olefins, as

el 140 gl IO s S0 e oo

e e o oy ﬁ‘“““‘*‘f oo ?ﬂ;’é‘f“&“”i’?ﬁ”ﬂs!‘; neparatiing
of BRSO drfbi s %?@mﬁbﬁé?@ﬁfﬁﬁﬁﬁéﬁi (1), thgp ch
Comem; i(iﬁfy ea% £ SbositigHhad PR BB chfposition:

gramo oun e I nvention al SO rowdes a
at mostde0 cgrame of tesuimehmddn;nnmadrbygﬁx&MMeﬂmdﬂbﬁﬂﬂ; at least 0.001

grq%f@gggog@??g E Igdq%ﬁ%e &gmjéwg 10N O at%(l)olst %2 QE (260 °F) at
0.101 MPa; at least 0.001 grams of hydrocarbons with a boiling range distribution between
204 °C and 300 °C at 0.101 MPa; at least 0.001 grams of hydrocarbons with a boiling

range distribution between 300 °C and 400 °C at 0.101 MPa; and at least 0.001 grams of
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di stribution of at nost 204 C (400T) at 0.101 MPa, at
| east 0.001 grans of hydrocarbons wth a boiling

wo angmeckost ri buti on between 204 C and 300 C at pPQTAB2004/042123
MPa, at |east 0.001 10 grans of hydrocarbons with a

hY‘SgI l &“%F’K‘%Qgﬁaﬂlgétr?r@gﬁw grans of hy%%ﬁsmo Bat

0. mﬂn ‘M‘Pé 20 Qifeiniitled BY ASTHM MethdiDD8ST; ahé whernin thedhydrepatbons
38 Cat 0.101 MPa; _and greats th ;08 r ans blét Iessdswﬂh
hawuhgxa boiling rargeHaribution s "UPef’n‘ﬂ eccaé‘g  CORFR}SE CRMPRRA
taI | 0,018 {g2hifis of Butadi
néﬁ‘&?%‘?f%ﬁ%‘%’ tﬁ??é nt| on a ? olléﬁtqumge@s [ ?1 wene Pt
ﬁpg@cg]@m@ﬁnmth one or 15 nore of the nethods or

hatl ilertaloega;ts kP aicrele oA ah bV ing e P of E6ilposition:
dl %pq,(#é %E’gés?c[uef 5A€4st 01BN ﬁ,i‘an‘?é ﬂﬁ#&&‘ﬂ:boﬁb)mth a boiling range

nponent's Havin car bon nunbe
dlsﬁ*i!ﬁiti%n‘bf abdst 108 °c)(aae et 0. 10 MR, 2 iash0. 01 Eags sy dpocarbons

il bous e 558 o PL oo

ng range

Q sbutiVRdetveeR 300 POGNd #09EC at
gragﬁss%l? bu d|a‘gdr21mgg\hgletvveen 1ng=(:1 and 200 C at 0.101 MPa

0.10100Phjand at kengte. @) Isgrainb ofhmmbmemﬂz@ boiding sapgeshgsribution

befresn 0056 204 508 526 0 107 MPE A5 Bl it 0 SAmiPhHIER .01
gr%b?sfaf ¥ nfdte *&@l‘ap@fz RieREn @c%ﬁlﬂs@ﬁaﬁt&éasﬂon‘b&k rhifte;alkali) metals.

per gram rude feed: at |east, 0.001 grans. of
hy drinsamb enzboﬂmntsgtlm iyesnition glsoawefd eSdlrsffan‘Bm Qgyywith one or

bel 00, C.at 0. 101 .\P .
oo aF PN Fraorry S Obess g b il Ricteed dors @ bas -
no?ﬁééﬁ?éﬁtﬁm% ag’eﬁﬁ@‘y g«:ﬂ&ﬂ@ﬁ;’iﬁm@ormgbﬁﬁrly distilleda ) cOompoizes:. A
rans (0] rocar nons avl n a

coglps:ncntb beving:a bebap ERmbebova Aanighe eradf fesddi9s at lgast 05 pgroms of

t 0.0 ,
o5 e s Bl g i o
hagp.ﬂlimﬁﬂgi radlge H&gﬁtutﬁn g@ﬂmgt(wm atf0. l@%@gﬂ b@hsg range ﬁlgSt!abutmn

ran tr t n o

begwarpi] NS a0t et 8 AP 4 Dol 08t Aol Boipe 200 °C
and' RE®C A1 03 5’3 I\ﬁP? Q%‘?hrtgol)range disRibltios BEdvedt 306 aﬂ@w@rc at 0.101

gram of cr rises nickel, vanad IN@
MPh%d aifmlilmwangedxstrihanemw\n(em) 4%?@ and 260 4Gt 901 MPa; (d) has,

P e ek S5 6] b s SH BB g b BofFanee
m&%ﬁﬁ&%él@& 10b*e a@ﬂqm’ MPATRE Ragtf0.0016 a8 bOBgEdrotarbons having a

cornpositions according to the inventl on the h dro%
bcﬁlinwg magt Hitribution bewyeen 060 66 88020026 At &3Bb MRMQ 02’)1 grams

aseous i ses r o
Pft{j.ﬂ% ﬁgﬂ%@gﬁ}% éﬁq;rxgl%t%naﬁegg%%riﬁfgg’? anrféf 00 C at 0.101
I\@tahe?trl@ast G’UQP @fb?ns dThyfioshiboashdieg €bbiling eéngednqmblﬂﬁm between
ter; mxturesthereof Iniég_e b
3(m§bandvm<§; ait(h Ti MiPasande leastsQ, 00} gramy of hyqrqearbons having a

rrb|nat|o wi.t h.one or 13
ROBR: (S LNR SPOTeRS 00 OB 700 Sl ATF MK fo s  TAN;
hasrf&&ﬂaﬂ @e50.99 gﬂﬁl.hst 0300, B @rdnks; ot Oatwagrmssﬁlresmﬁ pergsam of crude
wherein conditions the inorgani¢ cat Iyst ri.ses:

feed;)(gh compriggs nivkel, Nemagium.drons Pt mixuzes fhereafy co prises sulfur;
andior () tikogen Qhiteiling GffbeatBinss and/ or
In some embodiments, the invention also provides, in combination with one or

more of the methods or compositions according to the invention, the hydrogen source that:
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(b) heating the inorganic salt catalyst to a
tenperature of at |east 300 C and cooling the

woOnes®ess0s salt catalyst to a tenperature of apCTEES2004/042123
500 C. 10 In sone enbodi nents, the invention al so

rovi des,.J n_conbi nat.| ' : ——

TR Brr60res 9 Satrebet PRl Bl fo¥omd b il by Mbcarbons; (2
comBfiftadndthie, 61BETRY, ipiefane, vp miankésthemof, (ejdmniprisds watet; and/or (f)

one or nore catalysts and controlling contacting
miswresithéredp§: (a) such that during the contacting at

most. 0.2 qr . . ' . O . e

G Sy 450l B Al S i on o
moi@bf R IARSEINr&ofiposifiofs @rdrding ©1thd nvRbors mandthediibat includes

per gram of crude feed as_ determnm pned nass bal ance;
copditioning khe ingreanic salf etalyst, pcrelm pdIonshe MORFANIG CAY:

f 2 5 ; , - .
oo ] a3t AIEEIN il e St o o 00 s e
(byHeating tHedhorganic salt gatalysiis 4, teppieratyee ofgtjeast 300 ¢ and cooling the
. crude feed is ina range fr mlé‘gg&gperS-SZO nor nal
inosgagie satbeatalystde aderap %‘F“o?féﬁm e”per cubic nmeter

£t eod: i DG - Co

of Etl)l‘glfe t@ﬂ]%g&?@%%&@m%&hbﬁ*&ls@ﬂmﬁ%ﬁ i EdriBihatédh with bne or

to in tion of coke’in the total product X
maé of thetthethodsareofnpeditidns acegrdingtocthe invention a mefhod thapcomprises

oo S 5l B oy Bl By fliions:
(a) 3R HufiRK eRBitalh ost 0Xeramis 0st uidst 0.15)grans; fat triost 0.1

east a “portion of the inorganic salt catalyst is
grawmsyior bt moit).QF glamyuwif dydocarbons thakarg et erpdersableiat 44 SC and 0.101

bbb 5 E o i 8 983 Sl 895

90% at nobst 50% or at  nmost 10% of the N /V/ Fe

4 ‘pressutedmin arangh&ogr Gd0MBe; (d) rychdhatip tio of p gaseppsjiypdrogen source:
- duet - h _ t @af . Q
45 B i BP0y el e g

ur content of

., soffcd@er seneinetet bf teatudehtatd; (E)toanhitiit cpkefhwmations<f)do inhibit

LSO FOTLET o1 2, e 80%, e I 80T e
m&rdféjgmgég% u(:{l%lsosy&fhtiﬁbé{()ﬁg&g%%, Gf MBS 000 , d1@5058.0.01

resi ontent of at nost at nost 10% or at
gravas;toratmokt 0.063 graesiodsekepartgeam of trude prosugt éh)wely tha pp least a

S T M s o
(Y Sekh a@the tﬁ‘ﬁkﬁe $r88udtRhH R T ANIGE A@host OOVRUEHBETAN of the crude feed; ()

recovering the nethanol fromthe crude producot; o
such tiai thierguddprodet baea tudal NibY Fawentent efiat mpst P9%Gnatimost 50%, or at

cr feed.t.Q,form.a di tional ,c f '
g4 SRS S0 RS b RS SR BRAE et s
sullSALddtentlon g RS J0o0 @ Inost 6036, dree eiozed (tandthesulfuticantent of the
such that TAN of the additional  crude feed,s retgq%g/ed
crude foed;al) such ¢hat thewsede praducs Ras dpitioger contery of ef wesigi0”e, at most

e.cru rodyct n by j .
i el S GEM o DT830 e R G Rl s s
tht 8Rfdle prédiict BakCdrebidas céifterd BB ENhost3004atnost 10%, drfae most 5% of the
contacCting zone ranges from 1-60 grang of tat al

5
residuabgrsentns thel@odeyfeais(nhsuchthet anmaenia 1sgodpreruqed)with fhig crude
{ hat h i dde
ol 0 VG B8P A B PP Bl A8 hRSh e
¢ §:Festvering B etk ifiem the sfuderppodubgconibining the recovered

conbi nation wth one or .
methanol with additional crude feed to form an additional crude feed/methanol mixture;

o
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nore of the nmethods or conpositions according to the

i nvention, contacting conditions that conprise: (a)
WwWoORWsRge3nhe i norganic salt catalyst with the cepawasteaddz123

at a tenperature 10 bel ow 500 C, wherein the inorganic

salt catalyst is substantially RSel dfehehdeTANef te'sdeitional
an‘ib@@?%@%%‘f”ﬁfﬂ'ae?@lﬁnor%m c ca#gkyst in the

crt}ﬁh g i aemlce PR Hbw 1S ip) Sact that drieriniiere propeetiesfof dhe eupddproduct

é 1norganic salt catalyst in the presence

f L

chaipd byrat atosb®% aclptiveiioshe ESPEHYa O0HPLERET PP e$ %ﬁg é‘é‘&e feed,;

th d o il ;
(@%ﬁ@%ﬁgﬁg&ﬁ@%{@f ca{aﬂyg& 1.n'nt§% n?l#t%égﬂfgdzoﬁb ¥dride@fioh 566 grants of tot

| so provides, in
ca@%&%b | bicragefel: dd/ong)eudi thahe hydsoperspusse is added to the
C sitidns according to the invention, a nethod that
crieiefeed o to opduriing thegontaghinfde- f eed wit h-an inorganic
sal tcatalys d that. ]SO PRI &S BPcdrbination with one or
pr o a?lﬂagg*@’ﬁ%i”&s@{%‘%ﬁ a@tﬁia}fg zone-prior to or

o GF B RAbECT dolipositions accoiding terthe Envientiom wopRctingconditions
crude feed w

titoortorbe: o) mixina theqaemaatio ot ¢S i o e et 5*5%3:1’8‘;3;3
el QR Ebe el G e et

steamw t h
febc ¥b) ApEERGIH ifGighnic atialysbin thocrde Fesdsanddor () eaqtaeting the crude

oo o sel b b s bR a3 broduce o
to 016 'R B0 B8 Brobub YRS adiquid Wbtusefat STP.

r“conpositions according to the inyention,. a
et Madoideainbodiments,dbe nvertionoalsagrosides, iy compgtion ¥ifh ope or .
i norganic_ salt catal yst to pk. : i
agrveRfnempboge of Sariposiopg abe RS fe dyealidp, SRR as comprises
co%"t&g&igsﬁnﬂﬁ fBed @RAan iRdHarlié) SalfGutAtpel ahd thab Srrthec ooppiissss(a) - >

condensing at least a portion of the Vagf‘g{ﬂéh} 35 C ag&l .
pidviliivig dubtan tooa Eantastingeone priekioer duting cogt ) feipg,

condi ti.ons are.cont.ro g Wieh the i ic -
erﬂﬂ’é’(?ﬂ(?f q:qu{lthgeg %@p‘%%tgggﬁdggﬁﬁ%lﬁgérﬂnsg( t&% ?lﬁlhg fgegl ect eg Tnorgagl-c
e St i ey

u i'ses S hav S
) gontamingrstosem et MEGAPTEERCSAlt CRATSHT AT e pedilly remove
rovides, i [ ' | or nore of the

%%%B?‘%W@Sﬁ%%%ﬁ%ﬁﬁﬁ%ﬁ gﬁ to the invention, a

net hpgsdnipémbeiipehsethe inention siso grayides, igeombinatign pathgnpe or

one or nore catal ysts . and that the on .
meae of e methods o GENERFHRS AcseFding 19 i igeiiogy s fitthod that °°‘?;P"SBS
bl 0 ' b rodulde att daot wherein
c q—grcgllﬂgfa c%%eggb%&%ﬁth dgggléx%géﬁc%ﬁf@@ﬁhlgﬁﬁ Pro aitetaleprd

oVl , Inc ation wit oneordrr}gre f ot
aﬂ%fl:ét(la Slit?n mh?nxﬂtpmduct squodusich gs @aneflm Ffﬁ ’t{jxgher
e cafal yst or a. trapsitio b th
comprrpeonisaing & lestiacttion SR Vabsth T3 o8 and 8. 1913MPs to form the
cgu%delp‘f?cﬁ{ct, Qh@c&ﬁmggoﬂdiﬁ@ﬁs dre a6itrdlled sgclotimt: ¢f) the ciudeptoduct
e £o

ransition metal sulfides _per gramo

f th
fif@ie LoGiprisés coatpahgrss woth st pRdinE raE B Rbua Ander () the

cat al yst;

b) .h _ ar I
ol o bRt BB AL utle SopBg o1 2

trTansition
met alp, Shht kB oaRidts e inVerdioh aBe@révides, idcontiativhy; witlcyne or

further conprises one or nore alkali netals, oegﬁ Phat s
hisre of denmethodisoraiompesitions aceerdingloidth inveaken, 8 meghod that compris

Qpéltaﬁqrxgleé 9}u S?ge%f\ﬁﬂi 93 ond it il cgﬁISB{si and Thdt Mhe Stte dFhére catalysts

are nonacidic.
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earth nmetals, one or nore conpounds of one or nore
al kaline-earth netals, or m xtures 10 thereof; (e)

wob dodshessogonpri ses one or nore al kali netals, @OF/UN2004/042123
nore conpounds of one or nore alkali netals, or

M Xt kGhe LiRBbEiR{ents/ MR iRVentiof altoPdwdésyin oribination with one or

transition netal to sulfur in the K3FetoSl4 catalyst
mare of the metbodsi aricompositihs angprdingtoche ivpntion, & KaFenSyeaatplystor a

fram 0,5-2.5 and, ap.aioni,c rati | kal | I
wapgjfon et snede FomALHE: (s h ¥bfoffs 19a30 2 ot a8 6 grams,
or & 1ehdt)0.d stain OF aCIRER NS OF triXibdticl mefal sulfilidsaer peane af the KsFe1pS1s

netals, one or nore 15 conpounds of one or npr

£ e ", .
catalyistr the transition metad sulfide cataiyrt; (s an atosye ratiotirangition metal

o priy She K chu b O 1 ot sk hfide el £ ke rom

0.2 1 20; (&) TaRhdr cOffipPisSs chetor nidie atkaliaheulis coreairingore coinpeunds of one
al kaline-earth nmetal to the transition  netal is Iin_a._

or muneyalkali metalh o snivtures therepfy (A furthersompsispy pug.er morgalkaline-

th . e . ; ]

e bl S PP LB EE ol ol AL it

thead1o (H) fafties cofnpesdsrone i inwite alkald nyetaly,iothe ©r niare compounds of one or
conbi nati on wi th one or nore of the netho

. ds or. .
mere Aikal e T SBIER igreoh WheESiR A S9FHIBFLA PEiFansifion metal to
t | i ' ;
L
0.53-0/5hindahiatomicirhtho ofthe alkalinmetals ¢d the heansitivh owdal 3s in a range from
con&os{tiosaccordin to the i vntiglglil O?ﬁ or nore

abgye ¢ frel:A9 HRBEFSOMBITCHRRLIT efe CERAE TR B RORAT EPTC

I g r it d . . . ‘o of
colBRTHhd e 85, ka0 MRS somic o

ums one Or nore

. - transitipp uretal tosulfirdn the KolewmSta catadyst opthe transition nata)sulfide catalystis .-

. in T O TS LA 6L E) GRS B Bon
métfi33 in 4 Rihgs QORI AboRe @ 811X () Tartieds cbmgﬁs@stﬁiﬁd;qmsﬁmeﬂmmise

the iron sulfides are represented by the fornula _
t K4 (D igthephemprisesikcFaSa; spdiorii)ds nenpsidihove 30 0 to- :

0.17; (f) furth ' :
0 i e Fut ARl P53, HLSTBARAARHE on o
mére af fel théthodEdralompokitivheacorling tonthe invientiors ithatdine KeHeadS)4

sulfides is iron; and/or (h) are deposited on a
catalyspisrformedia sithe transition netal sulfide catal yst has

t . . : : g
et ARt cibodii, Ble inkdigh sRRAHeh i oo nd Al R bne or
mestd diemethsds drivenipositiohs ascordisgtopthe inivéaton, ione or more of the
conbi nation with one or, nore of the nethods or ..
tragign Sl s gt o MGVEIER( RLSoRRTBR ePE Ar TS, Beiipngpetals from
CHR B9 0%f e %gﬁrc%dt ’ﬁ%bé&%@ br fidkd SBpRAHEbY She or more transition

conposi tion t conprising mxing a transition
metals floroCbhenrartd1 (G omadisturesahereefy (H)@ompsise pxenei mpreriron sulfides;

met al . oxjp.de/ netal sal i ure; .reacting 5..the .
(O Gaaaiset B e SAmRPe B e (S0P S GOk ghpulfides, wherein
thdWeh Qtﬂﬁgesl dte Eﬁ;ﬁ‘ ARd YRS FRALRIES H,gl WhefLR & ihAGahefrom above

th su i&r S

I nt ernedi at e [fur 1n the ence of one or
0 todd). E7; 1) duntizearchmpsisesd sHeroSaafter congactveifisthe icousderfeeda(g) at least one

o o St B ok Mo e RSP Lior € are
deﬁi)/ 803 arsaﬁb&@mhpw R ARG é dh!'ﬂ?deQ!&?alﬁfg hB®atenbst QP5hrams of

rocar bons It ' sul fur; (c)

eit is reacted wth t
tofahsupipbipen he) gramswf eatafyst he
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10 hydrocarbons have a boiling point of at |east 100
C (d) in which one or nore of the hydrocarbons is
wo/gi0s/0868b£Ne, or nixtures thereof; (e) in whicRCTIUS2004/042123
the transition netal oxide and the netal salt
cor rises Mo 9 BroVided] in®bhibinaAod Willeone or
or%ea?IPM ﬁetg'r?ééJé:ﬁgéﬂo? e-1oni zed water to

mof'é @Fﬂl@ méHiods o8 t:@np@himm@cwrdmgdo ﬂpmm@tm amethod of forming a
tenperature_ in a range fram

transhigorpimetalisylEdg eatalyst go;r@ﬁf,\gpg gd %gmgngig% gléglﬁlg athusition
megag Pf‘%g a@% rhddl shff t%ﬁr&%%ﬁ?&idﬂﬁemidahﬁmﬂt Al kdacting

rlses I nternediate in
thettfhﬁsi@ibﬁiimﬂ&xﬁelxﬂétdm@mm fwithhhydpagende forpoayintgmediate; and

s e A A e ol
fisdsfad allaticnetal
zmﬁ“@@a%éamm 3R ()8 notTBl ofofsalon

cmabﬁae,qbpmadﬁmher cnmpridns dispensing\the mtmd@#e inghgrphgoRpore liquid

th t hod.

hymﬁégﬂﬁm‘% o i OB e S FHINELE) i ichpt Fmore of the
a:’B fs [Hve %ﬁiﬁﬁﬂ of W lebt 1mr°bxa (d)tif svhicineneosr morkeef the

al'I ne- ear carbonates, or m xtures thereof
h}"ﬂlb):axbnm xsrvca@; xyleriey ar mixtutealthergaf; () inwbichapixing thfagsition

MUV N FR e e P
sal?gzt‘ﬁle P&eﬁ‘&r 6f'i!leff§ﬁ1§!éd Ries iPkem aOWetmaxtb;Jd@mgthe webpaste at a

e or nore 25 sulfides of one

tempﬁraﬂum in@rmangs fromrl80A501°Cy &8 ealcw tia? H’?!BCF BaSte >3 temperature in
a rgr:lgk %gﬁ,laégé o&? i;ha\gﬁié:h%ac'ﬁh aﬁ%th Lftfur@Bfprises

r npre-a I tals, one or

T heﬁm{gtetha'iﬂt&%dﬁte e ?fesml‘fe&)fat leakuameoﬁﬂrethydmdms toa

ures thereof;

from Col

. tcmannt b s o Hor S 5 G0 B Bhe ARGR! iing e

' b . :
ca%r: gomggsrlt On‘tqﬂrlesca}d%er eo (g) Bsﬁseglgf‘ﬁ%? Eﬁgﬂ’ﬁfgbﬁ e

i Norfgaeing efrbbdiments, the, mmmlommo@mvxdcs, ircepmmbipgationswith gge or
i norgani c tal salts. gener af,

drid
memgof ghe raptheds or(qq;npgélal Cﬁgjg%gq tgﬁqlﬁ\;e ﬁ?rg%'lﬂ g@g a%ft catalyst
th%( c)oﬁlgflrség ?aa onk ffn%?é 31551'1 InefA |c§1‘b'éﬁ&té§1 @hebr ﬁ%wﬂkalm&earth metal

re of a sodium salt andapotaSS|umsa

catbodatehcormikases theresf ) wwmymaase glkpb agial hydrpadeso PR ¢ more
ETESSHm S 9L O ROl g85Li 28 HR2005 00550 e
hyrdhgesS QE B R ﬂkﬂ&%ﬁﬁ@&tﬂ@ﬂﬁﬁb&(} af hitates theveatt (d)]one or more

roxide, sodium hydride, or m xtures %hereof nlga{lo arth
su(ﬁ@esmfmnmomoxewékaémetalmowmwa&i% ne gi{gore alkaline-e

| nventl on _al ﬁ?ﬁ%@gﬁ %%S%nﬁ&e%ﬁ{m LN o8 3r W }Qaﬂgﬁ;ﬂ&a]s one or

I ons accor |n

mbfé‘é‘iﬂﬁéﬁf on"é R bftRé ﬂlﬁﬂlu@e—éﬁtﬂ metalsabymixturds tﬁeaiof; (rﬁ):d)rlc(m’snore
[T nmetals in which: (a) the atomc ratio of

mﬁlalsaﬂ‘okm l@@mnmo n@ﬂlarPeap%T@bPﬁa ABRPT pre-fonRORadS gfiong pr more
rnita}s mfl1 a% é& Pf gﬁg@ﬁ?d@ ﬁ%\ec E)gth'mﬁfef %e?&ﬁe(g) toﬁ@ Br hnore

east two

inbfpnR! théthi salts;tanll Svhfein aniéasi wheofithedharganic metal (Saltsagﬁnerates
atomc ratio of sodiumto potassium is.,i

bydridendoriag e o the eyalyet () dethumn paEsORmy FpidtuPy GRS or mixtures

R e
aﬂd"ché pbiaskitifsalt B6mpPiRics poiassiuinaarbonbiti potassium hydroxidegeotassium

from
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0.1 to 5; (d) at least three of the alkali netals are

sodi um potassium and cesium and each of the atomc
wo0avisme630d sodi umto potassium sodiumto cesi IET/GSA0D4/042123

potassiumto cesiumis in arange from0.1to 5; (e)

hyd ide %?Bﬁx@g%ﬁgereéf, 8lskdilin AR{cBhPrisésoRtin SabbRte, sodium

ST um Ium and each of the"atom c ratios of

hy&@kﬁie.’ikddﬁmmgdlgdé, ommixtutes sharent mn}lc/om@q) gﬁmesrberaw‘d

cesiumto rubidiumis.in range fromO. 1 t l.D:

S olh aprme areriments 1 inepBan A Paraet, pidrmisastion it one or
mdtQ BPIHX: étﬁadsvﬂrtc'Bm?» iﬁ’ﬁ@ﬁs addBFdtnglo thé trveBfidy @A iMrganic salt catalyst

conposi tions acco g to the,1nvention; aninorganic
thas ddiudestatidalishetals mphichi (a) the atomjsoletio pfer plkali meid havipgpn

.the sypport nmaterjal ri Zl rconi ' .
sl PR 4500 s R e E B 48 ot St sester than 1139
in RYHERYRIE 011900 42 {B) et (90O RY dlkal £l oditin andlipokeaium and

oxI de ,

, ZInc oxi cadm um oxi de, antinony oxi d&@stor
anmtomioratio ofsedami to potassiuos is(in p rengedrers Osk o (¢ at frast three of the

support matetrial are: one,or. e 0,
ol Ehetaly e oty neigriomr s Bloi G s HED Df ACEDER R of
so@if 1BpoRERm]Bbdin® tb ebiital, uhd potasshiin tofubidiemie in arknge from
Tabl e;” one or nore al kali netal carbonates, one or

0. htor 5 (d) atdedst theeesof thergilialo metplsare sadiugy, patgssiumy ad Gesium, and each

tal hydrid 0 i ne- t . L
of 85 ik Bh0 G oG ehoutuf 3ol ek Hnd Botinel to esium is
in RY&HgP B IR 9.1 10153 (€)at Mastahrk bfthendkalbmeialsaee potassium, cesium,

hydrides, and/or m xtures thereof. |In sone . di
rubidivealiand gach of the atomjeratios 1 Bqatggg)llgp-éq,pqyggp, Rotassium to rubidium,
' ' nEP t he net hods or
M§§§%{5§ﬁ{>%§%f§5’?§%@5&@ﬂg t?fr?\'/enii on, a nethod
conyhiseme embodineaits, He iaventiod alsoguovides, in combinatiapavwitl one or -

|t t al t that: (. th tal yti tivit f .th o
o5 15 o kb A5 ey B
coh'g:[ri%ﬁlg a%?é&'@ tifatédal Sl (45 iheR0FHAH niakttial Ednpriseobigeshiem oxide,

salt catafyst

I's continuously added to the crude feed. ,
calcius oxiElecmbgutisivenoside.ttitaniimnaxide, bydratadeiteppivyiiens germagia, iron

conbj nati o 1 th one . nore,of th . .
ori et BPL s el i nos polBr T O R s theros
an_ﬁﬁJfr‘(bﬁﬁ&&bMﬁied ih_}ﬂ% supsYt Bistdiial oR) ofdlolfibietBetalg dom Columns 6-10

in

I'eéction in a P tenperature range, and th errit{ed
of dlaes Periuilio/frble, 081 06 680 cRuTWLs 05 gapIAIROrE MEt celumns 6-10

ter. d/ .di oxi de: .
of % Firiq RO hiE ned iR aRRl Al chbouts. o B Bl i eta
hyRRfkiddaOorte orGfiord AlkcaliGiethl hydsides bae ot med: dyalitietdacthemndtalal
scanning calorinetry, at a rate of 10.C

heafin er
caronates; Onecy xmm@usah@m@ﬂam%hyqtmgﬁsa B or Bafe Alica}ine-carth metal
it

QQ- 50 - C (d) at a tenperature of at

hyl%ggg% a%ygr , g%e?)%ne?‘%g 5 diffraction pattern that is

br o agepniclsatbodiments, alye idivérftioaclsoqroyides, éx combinathen with one or

inorganic salt catalyst belqc}z_%/lv 101% C, and/ or %d after
mersradiths Bathads on ¢MROSKISRS according ip thg inveghog a pmprises

| o QM i a0 ' klactivity of the
copfiip dBRude AR CwER R HE MG MRl A8 (R ARG bR Bt hotylty
inbrpugidtshlo Batalyspis puissdntially unchangetbinrth¢ presense ofisyfa; and/or (b) the

_ nore, Of]g;t h&gﬁﬁt hods ohéggggq?%&%%?@g‘?%%%rdi ng to the
inprgaalespb fatalyst 18 seRtyBe 0 t hat
exhifi ' | j j i

3 tsg&e%@%@érﬁ%&@%kgﬁ{oﬁgﬂsd PofdbE FPEsAbinkRor W1 8ne or

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

that exhibits: (a) an emitied gas inflection in a TAP temperature range, and the emitied gas
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contacting conditions are also controlled such that a
contacting tenperature is: (a) above T1, wherein Tt

W0 2003066304 20 C, or 10 C bel ow the TAP tenper at RCE®/US2004/042123
the inorganic salt catalyst; (b) at or above a TAP

cortBSn 3 a :Y%p&raaﬁ}%oqg gfb@l d%m#ee T6) a b3 trdARi b PeRipefature range

t cata 15 In sone
t%QIQQOOESUO ¢, 23043500 RE BOMﬂD §6, e dopgrnaned byndifferential scanning
conbi nation with one or, nore of hods
calotmebgi atladwgtnés:@&ﬁ@lﬁ -G perpipute; @@ﬁ?#@ em%eﬁat&e PoanTe

i nor gani

betin%lﬁfl 2{5@ ég{] a?r WJSWC (@) taired Pperﬁﬁ:}e bfatl1e4t100 €T, an x-ray

east at the TA erature of the '

bt is Gedadbyhan amrday &éfmtrtmtlguﬁfﬁm afihe inorganic salt
caéﬁtsf‘ bdlaw 189 “Cheadion '%épé&ﬁ?@%&i%ﬁ Fotfiitg 300°€ that s
lesh ﬁg%’fig@k %&a@v&g 403 Galt @ARGEHepore cadinbuing t he

xhibits an emtted gas
i nf I]ﬁ@cbme embbﬂx):nem ﬁnc mvaman elsoprevidesqin eonphinationgwith ane or

magget thematherss: compontioprbpingiodné 8yl Aimtladai St catalyst
thﬁ%%ﬁ:%n?@&e&@ﬁ%ﬂé‘éﬁéﬁ'iﬂﬁ WhpokitaieaaBgs) oF determined by TAP, and the

I'ments, the invention also provides, in
coﬁtﬁmgmﬂamnﬂmdﬂmmmlledm thet arqeatacting me&wre is: (a) above

TigHpé °5'f P8 L A8 €t e LR i Bleg RGP Bk i sl

caﬁgfs% rtabé% £ RAPR&fperhtife] agd/on(c) Qﬂ&aﬂhthe TAPfteinpenature of the
rrrB under gravity and/or under a pressure of

mcagameadtcﬂal@&? MPa V\/nen heated to a tenperature of at

| eagt 300 C e ¢ diﬁhthoneor
traﬁgl ’f*ngm%““ Qﬁlrmt g\lﬂg% %{nd0 orm and
m&l’é%fﬂﬁﬁﬁ&ﬂoﬂﬁéﬂﬁdr@dsmwmbtﬂmg tér the invention, tao mmrsama galt catalyst .

o ki 5 oo L5 B3 G o

de v
m%g St Cath@gt?r%%ﬁ;ﬂﬂg, i nrgé}u@'batlpca‘i’d]?st% sub3RhEaldf inkélable in the crude

s or according to the invention, an
febd@trlga0 bicths AP tenipatayse, whebein thmEAPﬁempga@m igithe minimum

teh;gl{a ani c salt cat al tﬂ@ﬁﬁ%ﬁ%{@@c a?({e An %ﬁlc;n, )Sl{s)g
mﬁ%‘%%%%ﬁ W@gz%%}/ 83(]"2123%t 19 %téﬂé P oulated a5 @

“G;laadoe (i loat uhnamgmwoawg@uc@ §5 g RIS tegmppgAIEs; She 500 °C.
i
%k Bl B R 5o

BT 6 R kit diBE fRbiSosRionS Qm&ﬁh% tohe inenton angnorganinealt catalyst
I'nvention, the total product t

at has L@i at_| ea.st 0] £
thgmlm tested inithe fomoof partieles thai campess thin on fijter, self-
%Odl ntﬁﬁd/g%lgnedgf A Vxee%l{rg Bf & Iﬁ&t B'oeY l\gﬁéwhéﬁ‘heated toa

PiRgr'e” o
b loF 8eaf 800 Pdi sigh tiait teanbrgueiotsald natab'smmﬁ)rms from a first

product that: (a) as at nost 0.0 S
fodmQa ageeand form, anddhe Beond GFEE incap? ohle G <5 l‘eﬁlfe’@gé? {igchrst form upon

o5 PR PoReg ol NGOG0 0 03 gr e 10 of resi due

per @f ﬁiﬁé)ém‘ﬁddiﬂ@nt@ ftﬁé iventiddglsdpevidesin @ombination with one or
0. 05 grans, 00001- 0, 03 granms, qr .0.0001-0.01

nofe @ﬁihe nq@@hodg D&WTQPOS&Q% @cw@ggéq ednyenige, aélrfngqéﬂcﬁglt catalyst
tha? Ht e;%r gram of inorganic salt catalyst: (a) at most 0.01 grams of lithium, or

compounds of lithium, calculated as the weight of lithium; (b) at most 0.001 grams of
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of at least 10% greater than the ol efins content of
the crude feed; (d) has greater than 0O grans, but

woesrs/obésan 0. 01 grams of total inorganic salt @E@TAIS2E04/042123
per gram of crude product, as determ ned by mass

i S 02 Bl o g R DR ey i
M@uﬁ@t gram of crude product (f) conprises VGO and
i/tcwf) ngt;@gjat u{ﬁe}gg,’t nggﬁ%l of ar | nﬁtﬂ'e%gmg’frgﬂg oneor
S R R

atl€2660.8 gramdecradeprodastglet gram ofjotl producic  content of |

at | east 10% greater, than the rmno cli,c ri

contla ﬁPn’Gfﬁn%hﬁ’%“B?%éh?W"F@M el roREs 1 o peRts Mg or
m@fe%ﬁﬁ E))P? stitfs )éé’éo?&]?é to fleNVdARBAS ez{‘&'uaé groduct that: (a)

conpou enzene 1) "has, per gram of crude
hasabnhost 0. om grans; aiGndst gmrgramf at tnost@ Ak grams; st PogD.¢5 grems,

@ﬁoa%aé%'q‘foiﬂ@rogné@f&bq A, O DT O, s e b0 03 grams
of JeTRe O%f: g agéﬁﬁhs @Yhﬁ fidin b BAss to®.6Erhng] 8.00001-0.03

di esel conpri Ses
graime,ser|0,009k€D. Ohgt'amw@bkhp@' gamp$ clwasarocbwg (orhaseneiefins content

oft SR80 1057 affeln S oS olch SSpty e o esi Q) gl than o

grétd But Kss hﬁh‘?ﬁ@ln%gﬁsf&'tcﬁﬂﬂﬁéﬂg&ﬁﬁ ke E A8 8Eper @Fﬁn bherude product,

kerosene has at l@grams or at | east

asafeteammedthyasaqsémlagﬁﬁr{ﬁ)chas leag bk gramsnowyO. ).80003 20 o Bggms, from

0'?@0[}4 @f{mg{ﬁ%‘[&( q) V(ﬁbﬁ gltaln%a as?rgge ﬁ%)f ug g?rg&gp TISeS

:Vgg) érﬁlgﬁf X@J—@hﬁhfthﬂsasﬁﬂ 3@?&35 hﬁ?roghﬁaimm&f me@hhas 0.001.
an € na a nas at mMmsS
| Zeme st & -Oo‘f glamsmfétshdia@o@)@flaﬂmsgﬂ{/%ﬁgﬁi tn}g%x(l) has an :

e e e

congeneal atﬂfetsﬂl m%r??ameﬁthamthsﬁm@mbyagm;mrg arbmiatio cqrtentfofithescrude
noy r ns in.t t t
s&&cﬁha@amnq%%gﬁw%sﬁre#@ et e plsots, AR GpRR
2
JSW&?@%‘%Q 12 & (1)'Has, et Bfant Sﬁ&ud@f’m‘&&thﬂ%bﬂ B5BG4ms of

I'n some”enmbodi nen the invention
bealzere, from/0.029,15i grams nbiokeni oftomilt 10 Srgsams ofimeta-xlens; fom 0.5-

o TR RkoSSaRSE) HCRS TR Aot BACTRl s s

0.060 P& of frob00.01-8.3 gradls of H&QélC(n)bB ?n@é&rﬂiédeﬁ@ﬁd the diesel has at
cru product, further conprisin caonbi ni ng the

legst @cﬂeglpm@ ol Momﬂtmhpet gamdd dﬁsals (q) e%ai 9004 gqenss, from above 0

ferent e f
togl} RN 1% § gt imﬁ%meﬂe,tcﬁf PorfbeS Retofitle &R e
kehbdefe ﬁaé%tl!éiﬁt b.Dakarh$of 4tdcBE06 g@aﬁnﬁbf éremﬁﬁts per (gm bﬂkerosene,
crude feed to forma blend suitable for treatne

arfdéarial fraszing:pofrd jpt ¢ teraparatrvetiag more-30"Gelat HPH At ¢ iC, qrdif most -50

G @ hAE e B o 871gRE Bt B Bl S0 BB s phts,
arffduBé naphilhadtat heso. ODgfan;s‘, at 65t @i, 05t grama} & a‘t st 0. cm grams of
and/ or (e) when the catalyst is a transjtiaqn

bempnq wes geam of paphtba; pe aetppdjoumlerof ahlgaﬁtﬂenatr}%ﬁsago 5F af east 90,

dﬁargﬁfnﬁ‘g@lﬁm ‘[s“??l Iplﬁ%gﬁlgg \{vﬂF E%{e?gl‘ﬁ 948 ofi8&-paraffins to normal

parafﬁns in the naphtha of at most 1.4; and/or (s) has a volume that is at least 10% greater

than the volume of the crude feed.
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In sone enbodi nents, the invention also provides, in
conbination with one or nore of the nethods or

WO 2008066304 ons according to the invention, a cr0E/US2004/042123
product that has, per gram of crude product: (a) at

| east 0.001, gf.ans, O . .
15" e Spod it b ViR Ao s B etpitRactiRos o

maPe 9F¢he GHcHkBs @k cHingssitionsardonding iiths nventzon, ametheshthat comprises
0 3 f ti £ di % _at

e gt o rce A A b e

pro%?ﬁ%&ﬁf%ﬁé@ﬂfi%ﬁkg{{a?%% b ?ﬁ%g;ﬁe BRide PrcicOWith aRAidedhatd the same

, and/ or iso-paraffins and |
or BirfRasm o the Wride feedii fphh arbi¢ridosudtaible for transperiings (o) gembining

to th - ffi f at t 1.4..(d t f
the aredn prodod Ivigh & e s 1k s Ot Atk 5 R B 8 to form o
nAE; Il Pl #&Hﬁxﬁﬁn theddrud®prodR&A(dY fractionatin
bl?‘g\éﬁﬂ%l,g?dgr%@?ﬂéeﬁ m xtt%lf?séd) avi%g a? nost 0. 15 gﬁgdr%s ch‘nEl £
théXradé podnetrinigrommon inore distiflate fagiions, ard predusing fransportation fuel

s St A Ayl R GG Pl
megﬁlgsﬂﬁi&%fcam&’ $Rf3fng ARdrdnBRiok MhasianHideaatalyst td wester Gudials from

rans of arommatics per gram of kerosene and/or has a
thé resitiongnetal sulfide caalygnper at ure of at nost -30 C (g)

from25 0.09-0. 13 gr.ans of. at o :

compB v STbOGRETHG BN aea oG B Gty ARAa L Bith Bhe or
méi8 %f%of?hﬁéds Wtioathositions acordihg sthe hieveation, anwsde frodsct that has,

granms o ol efi nsgﬂger gram of the conbin

son o atedepbiiuct () ablsast B0 1 grams of Nt datl ti.V GO s at least 0.3
-condensabl e hydr.ecas] S
o B Sl IO RS P o s v

par a S and n-paraffins

S

=3

at Mak(0.2 g@ﬁﬂmﬁﬁa ok gtdneof diesebp(chitileast 00061 giaans of naphtha, and . .

n- par a ns in the 30 conbjned napht ha d
the aphtien daviea 51 mOR > BERRRIPeRRIEPe £rath Ot phthe, 3 ogigne number

of b gt 45 R B B e o

to@he B-phfa2iinssteht thoOR); (@ adotal et dgest 0.801 graots of ganixture of

nbi ned C2 and lefins. .tq. th nbi a6
copapeaer st i bas v Ao fion % aF AR g8 of i e
m@%@%gvigg gp‘lfh%gt @15 %]agﬁ?ng’oléﬁiﬁ;;?t Bragh ¥Erhikbire] @) a ovedight ratio of

ns to paraffins. is at mpst 24 WO .
21305 B6RA40 ROTiUsbOn pthe regiposition ofAdnet lelSepr Hdnesd-8; (H at

£f i i £.h b nber of 3 ' ,

1eh g ams b Kproseand g Kefprens B ot {GEH0;S PABIEUShedimatios per

g]@&ofggéhsgng’énd/&(&)llaag %Sﬁ'éé!z!hgigﬁﬂax & RniRRituefofat mostad0 °C; (g) from
- g

rans; as an | graving in a range from
0.09-0t 13 #emaof abnic Mydrogyn PrEEram ofHRMPESTRYY &) nogr-comdensable
total, Ni /V/ Fe per.gramo Ll Of; r&f fel
it et St T AT RRb el Ao s htsor
ofdifs peértithch OF 1R combiedSion2euhdénsablechydugrboh gesas@nd naphtha; (i)
0.98 grans; (o) hydrocarbons with gmlln r.an o o
nati-sendehsablecydodcarhonrgsses angmaphtihgaihichyhen %&bl Rprgprise iso
ol ef i ns, hydr gear bans i NQL- il i .
oA ARG B3 IRUAG:0oPRE KOG th mpurelins i he
cShbiakhighthd X dnciopdasablehydidchrban pasdsiofigt masiged; (j) the

distribution of at nost 204 C that, corrp{?igse 0 ef%ﬁa ih
hydrdcarhensovigh # parbpanumber ofapde ocomprising: giHng png ar Wi

10 ol efins psr-gra |68 b B i EGHBIABSE CWiahd) C; olefins
C%Fg%fl}“i“hﬁrs Pgﬁég%cﬁ“ 9?%&&%?%%‘%?9{5? 3“%%?5‘9204 Cthat oeH
& BERbIS A (5T, pandiindie abmest 013; dlafires andpatadfing with ¢ carbon

of termnal olefins tog . ' .
number of 2 (C,), wherein a weight ratio of the C; olefins to the C; paraffins is at most
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internal olefins of at least 0.4; and/or (r) from
0.001-0.5 grans of olefins per gramof hydrocarbons

woOR0B/0bes0k i Ng range di stribution between 20 C 20a/152d04/042123
C. In sone enbodi nents, the invention also provides,

.n i pat | | 2 .
02 Brf BER e L potihls O36 Lot fTRNRr O 3 (05, FRERACE weightrato of
th C P8l As folthé Chpsaffats it etanostdxfs (WY hastbutadieng|cpatent of at least 0.005
conprising one or nore alk

graness §b hanan ABI grNIngdR RAPHE ‘l?%ﬁg‘?it’ 35 %B%%E é’mﬁ%&(ﬂ%"%{ 0.00001
grd usbé)ﬂig W/Féjg?ﬁ'i g;ﬂ{.% of Eo%i})?féiﬂélﬁin} :hgéirﬁﬂfn;s cBMehost thé)

ast one catalysts further conprises a
hylifoaabbhs kivinge4 hbiling rangadisttbuionnfabmosi 04 ‘Gein a aagy Fom 0.7-

bartonite, 20 Ipn furth nHodi t f eat
0.5 gsemsi @) bioerhumiatios bpfiiE AR AT RHEE L 4 st SOAC that
' ' bt 204
vl ol g 50 s AR 9D g g s
o froti 01001 -QiStgrarhe af clefiss () bydresgrbons with adoiling range distribution of
nmbodj . In f di t .
o SRt S BB fSS, £00 o e

ol%gﬁa&{r' Elgﬂa n&ﬁlm Sdge'hazﬁfﬂcﬁi‘b%hs Gt acioieny gnn%@didhiﬁuﬁm bf at most

to the specific odi nent s
204 €€ thatmethprios elefins, BRH K aanplarratippf tyuipalelsfins to

I
., Adv es, qf t rese i j i
LR S L 4CRRRRL1 9 RH01205 Uiy GRAOE e gram o
hyBfdaftiohs & a béing Pinke iskibulivhdetvestn OO dndi204r°Cand  upon
reference to the acconpanying drawi ngs in which: %G
11 dnaome kbaditeents, tariwROBROROBAeS i ¢rmbipgiongwith one or

b D RE oGOl ARoBiohl Socofditiffo the Gileitib) abribie B8R that has

e pr ence of one or nore catalysts to

at NabHe FiRecatdl ptaborpprisingc dne AEm® alGlisheBB b which:(a) at least one’ : -
PCT/ US2004/ 042123 . FI G (ﬁ is.a schemati.c of éﬁnOt 1er J/or (b) at -
ofdHRTHBRIEoR DaEUMRAEIR TS YRS OF TS PRRY ARor G)at -
. le&k HEEF tﬁg-gatﬂfe&l? fﬁrﬂt@f@ﬁ&%ﬁ@e%ﬁidﬂn&ﬁﬁaﬁ%ﬁﬁﬁﬂ@ﬁwﬁﬂ sulfide.- -
on atalyst

€ of nore s tO0 produce +the total product.
andfdSbaddonite. a schemati ¢ of an enbodi nent of a separation
zone inh conbingtion

ith a. 5 i ng. )
£ AR S o R B e Ehfion may
bé;d(g)ﬁ;%ﬁéd Wik ';éawgf fbindthek @HHbRaindils SH1E BiventidrG Fér cxample,

emati ¢ of an enbodi nent of a separation zone, a
featores dim noe sybediment mayibecoshbined withfestures fignany ofghe gther
schematic of an enbodi nent of nultiple contacting
eIy @ﬁ‘g{?’ FIG 7 is a schematic of an enbodi ment of an

i oni 1, ARG EiHodihshtiRARERE® RS are obtainable by any of the methods and
systems described herein.
In further embodiments, additional features may be added to the specific
embodiments described herein.
BRIEF DESCRIPTION OF THE DRAWINGS

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

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

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

total product.
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system FIG 8 is a tabulation of properties of the
crude feed and properties of crude products obtained
wo pevsiosssopdi nents of contacting the crude feedpgrius2edamd2123
transition netal 15 sulfide catalyst. ::FIG 9 is a
tab tion. . of R ’nnﬁn E&g{gct{n%@s@ﬁdf :
con‘EJ& 1%?3&1?.88?18%0 -ﬁggﬁneggﬁlsa eénﬁ)slfé?ocar boris " obt aio}']g%ntacung
the dride fREDAdhER}dRogdn soaredi thermyesenes of enteorimaerd cafialyists to produce
the transition netal. sulfide catalyst. . FIG 10 is a
thertatahpeadueln  of properties and conpositions of crude
proguet.s. o ' BenigeRass i0h 264 th6inbiithtion with a
the%iﬁu%g$%°§é£§m€? ﬂiz%héerﬁt ransiti gr??re&?glgﬁgul fide
coliaétil tem.FI G 11 is a graphical representation of

l og 10 plots of ion_currents of L.tted gases . .
| noFnt is msehematis 6 Soempabaedt ot pindie P85 Binbion with a
' by TAP. FIG 12 is a graphic representation
co%t?&ﬁ%%%ﬁ%{.s of the resistance of inorganic salt .
cat FIGs$ i asuthematic oPayembediment ofrasepaiation gepe, psontacting system,
resi stance of potassium carbonate versus 25
and a €. FIG 13 is a graphic representation of
| 00 H0% % Rbckehiisic 87 kb briBédimeht of mAlEBRABLIEER bR
catalyst relative to resistance of the potassium
car [RiGa¥ & a soheomtic pEapembediment ¢fjag ionig condyetiyity praagypment
representation of weight percent of coke, liquid 30
SYHS®r ocar bons, and gas versus various hydrogen sources

pr ogyeed if & REUREBR oF pRpedicobf theeniddetdand prepatiesief crude
feed wwth the inorganic salt cata FLG, 1

| yst. (s.a ..
profhustsibtained Spmenemdiments Of)@OqFﬁFit’QEI‘E\{%‘@'Pé%fﬂeg @53\/‘@? trausition metal
“ﬁ‘}bo{] nunber of crude products produced from
8 5 ts of contacting the crude feed with the

i NOTRIEGNDGs & Riblilatiah.aF yahposHiond®f #E0GHA6R80 4nd compositions.of ion-

PCTI US2004/ 042123 _ FIG 16 is, a tabul ation of w
condensable hyéroprbei ehiainpd OB SRRAGBRRE of portatng s fRyde feed with

&égﬁsiﬁ%h?&g{aﬁgﬂﬁ&\ggﬁﬂgmrgani c salt catalysts, a netal,..

I'con carbide. Wiile the invention is .
SUS CRIfE. 10 lisa tabulation ofipropexties amdhedraprsitions of brude psadugts obtained
formg, . specific enbodi nents,. thet re.sho
e T e e
des Clﬁti??@' i%ﬁ ggggm repr g&tat&f@vumag 10plotdeftioh euirents 6hémitied
S e-uhde

It ould rst oo hat t he draw ngs, and
gasext afi andnorgesic salp catalyst veesus temparaturss s feteawigediby AR ni t

the jnveption tp, the riicuhar .for | SGd : :
on' (170" 884 ¥ Brpicreresdhiion A ASY oG, BFispRFof ftkigani sa
camfété kPl R0 SanRGHlt YAMER! 1B thewdisRint€oNpdthssian Earbonatgversus
wthin the spirit and scope of the present invention.
teped@ETAl LED DESCRI PTI ON OF THE | NVENTI ONS Cert ai n

ﬁg’?gﬁf&gﬁgflﬁs a g:lag 1S e LIRS 16 RlofiSThe RERREE 6 1 N

Na,CO1/K;C03/Rb,CO; catalyst relative to resistance of the potassium carbonate versus

temperature.

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

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

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

woeaesisadsws Tabl e, one or nore conpounds of one p@T/UR204/042123
netals from Columm | of the Peri odic Table, or 15

one. B g8 Srpition ot e ei Plotufed o HuboaB Sy ifcontacting
thE%blh& feé&‘ﬁntﬁ'ino gahe sAlpeMAlyag s 1abtaDsudt, Of Sﬂt@tﬁrﬁceﬁ"ﬁiﬂaj s

fromColum 2 of the Periodic Table, or mxture
t her 3dfile thaimyenties Ersysqeanbb sorvesiongseodifigations gnd N@rmﬂve forms,

Sty ae BBtk MRl T8} oF Bl MEE Uiy ar

héremﬂﬁlﬁe@é’rﬂaed% dagilhalhe dResingsRay a6t be 1® saaled & shouidtedinderstood
y ASTM Met hod D2007. Atom c hydrogen Jpercent age,

tlat@m winghand desailesidesereption thergioare aetintepdedito limit ﬂ?e invention to

o AR BT e b AR DAt R o

nlogifitations) eaj\ﬁi/alﬂﬂtﬁ,\/anﬂ)al@inaﬁﬁeﬁamngﬁthm th‘e\/Spiryt and sespe of the
determ ned by ASTM Met hod D6822. "Bitunmen" refers to
P@ﬁ@t%@tl@ﬁ crude produced and/ or retorted froma

A 3 2o glistrrbutronsfor
30
det eCartm&dnthodm bema Gxdenﬁﬁmﬁ‘c destlibed harelncinwnore detail. Terms

rre ti oned 4 of hydrocarbon conponents, for
15F lloWso- paraffins, ol efins, naphthenes

an d “
%ﬁ%%étﬁﬁs&o gﬁfgﬁtemgg Jr fdFe ﬁ:%tar’seﬁ%fedlﬁﬁnhyof&@ Mmodic Table,

Met h aromatics In diesel
ohsomsosepmpoundcbiinnelop mdre muthl 88 &mIColuderit efithe Benodlc Table, or
aronma |cs n kerosene is as determ ned by ASTM Met hod
WO 2005/ 066304 PCT/ US2004/ 042123 n
B omksﬁné-emmaﬁr@j" ek & 6nd & ror@Phesl fidin €Blunin/2 of the : <&

' vvlth the ability to donate a proton to another

« Peniodie Table; anetarmyore comppendsef pospymeresmetalsdiem Colynm,2 of the

- PR ShRb el BBlent Uy, Exarpl os 0 L T

© Br onsSARIPL@MY tdh@asase magd wde 5 hydroxide (OH), water
(H20 car boxyl ate (RCO2l, halide (Br-, Cl7, F, Il

bi s u? ‘ASTM” refasio) AmsHepnsSipadard Testing and Matgriglen  nunber -
ref ené ﬁsghﬁl%grﬁ,& Ol 15 te&g ltl‘fag LRORsGHhES, | géhténe Cs asphaltenes

nol ec refer S containin
mdmmmmeﬂ b}dASTMaMeﬂrod Ba07vapori zed under

et oIRGB} Er8 BrcgaPER B Lome GebGHRorerIRgE D Seids fred, orude
ol sl V0 i O e 50

conptaBhgravity brefarb st ARI gragitp at ExaiQ! &Plgravitydeas deternuned by
ASTM Method D6822.

“Bitumen” refers to one type of crude produced and/or retorted from a
bydrocarbon 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 atomatics in kerosene

is as determined by ASTM Method D5186.
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feed, a total product, or a crude product) expressed
as weight fraction or wei ght percentage based on the

wo 0d0dlosees ght of the substrate. "W ppnt ref er s PCT/S2004042123
per mllion by wei ght "Diesel" refers to hydrocarbons

e e

pz@ﬁonotetaﬁbmbmdlebulaﬁﬁm Met hod. D2887. , .
‘Distillate” refers _to hydrocarbagns Nt%axga b0|

rangeBr@nﬁpdwl@wy bﬁseﬁé@fﬁ@éﬁ agpolecylerpa ’écea%}:ée e%wcepﬂng

piplprt St Aot S A B £O BB 09T bR T uce

hyﬁtliid)ude ESHN), wifler (BSO), c)aﬂfoﬁyhtd @{Gﬁ)ﬂ) dtahde (B, €F3 ali'hg hq, bisulfate

cal i metr e point" and "freezing point" refer
H%@Pﬁ@# -at which formation of crystalline

par ti Li . . .
i BG4 ol o G408 00
chr ofteskel li'etbfsyto isolidsootinkaiging oarbonddeonesdids et breonot vaporized under
pr%g%ﬁsmr ngsj r ef teerafSquﬁ?ﬁg%E!%o etininG as .descri begl QE.‘%S?F' The weight of
co]:%qg’theﬁ =l e §ﬁ§§18sohd'%ﬁls fh@ﬁ@t&?w&@l&fof’iﬁ%ﬁ%tﬂlﬁé o of

en to atom c carbon
d et e‘t‘(homml” feferto the weaightad areaponent if arsubmageh(tfor example, a crude

r ce E’S 2 R%ff R)}h % dr ﬁg p‘}ﬁlﬁ 'i?g"h:h %S"@Eéﬁ{%ﬁﬁm ?%‘F'%‘lghi pereentage

bé%éd’ 85 the tBial WelBP ofﬂx@%@sftra?éi | SWippa e R Rhakid pkPillion by weight.

mol ecular  structure of a h_ydrocar bon. Heteroatons

cont Eiesdl’s refers de hpdrocarbensoyitina beilivg rargeglisteibeion kgtween 260 °C

oA RIS SV PR ETT i s

MesivsaDegg7and/ ar conpounds when inthe presence of a.
crude feed and the catal yst react to provigde hydrogen

to ordisbiatewiapiobbpes beiking gapreg Apstributi Omd?eéween 204
@855}’945#‘%&40% éé’cbe’ %&‘ﬁ‘i’?oi pﬂ% sﬁ“ﬂ:ﬂé O OB Getoriied by ASTM.

Mexd{D2887 QD:&ttlla%mlay ﬁtdhnx&rl«tems am:’hd;aml met hane,
et hape pane, uta e g, napht ha), water, or
m xt UPeS fq% é‘bfhffeﬁqﬁ’égi"%g‘!‘& NPetYonduct ed to
ass esl*‘teéﬂ%g)o ﬂﬂhtg d?&ﬂﬂ% thé &Yﬂ Qit Whichformation of
nor e conpadun Int rude feed organic salt”
cnysthidine paxdicles oocms imallighidt A ﬁeazmg)pmnﬁs @$ determained by ASTM

Dégéé'ron and an anion. "IP" refers to the Institute of
ol eum now the Energy Institute of London, United

Ki ngegM$ ferRed sfdh%atngfag y ixpcd%aﬁanﬁd;vﬁmaia@s spectrometry.

saturated hydrocarbons erosene" refers to

hy dr ‘Gdard hosed referstozntnmisias described)by Bearsor inwlouora! gf dmerioan
(4 00 F) at 0.101 MPa. Kerosene
“feg”igg%r ePrrﬁ?gd by’ ASTM

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

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

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

when in the presence of a crude feed and the catalyst react to provide hydrogen to one or
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Met hod D2887. "Lewis acid" refers to a conmpound or a

material with the ability to accept one or nore
wohoeusisesos from anot her conpound. 15 "Lew s ba®€T/US2004/042123

refers to a conpound and/or material with the ability

to donat e, @ r
SRS o & G Ak IR ot ot e,
hyhﬂz\bhﬂ@n@ bexaniplet®ris Cgrhydrocarbges sﬁuhcamnnethaneﬁethmﬂ, gropene,

m xt ure" referstoaconp05|t|on

S IS 1005 Rbted 1
butaneepaniansorartha)¥ater, opmFRIes (P mafShalsHeR ncted to
;e‘ggﬁi%rn%{ %Smﬁ%‘} h?@t‘%géx;ﬂ fn%v d%é tConforBérd\mpduaasinae Eﬁfde feed.

erred a composition that i ncl udes
a COHurpaiit 4t akfeontd a)cronmmmd tdpoeoveppsed af a mgiad cation and an
[iquid at STP W|th one or nore conpounds that are
aniay. j d at STP "M cro-Carbon Residue" ("MCR') refers to
a quaps | thg% 08 PLbIBuhEARY e Bnerdy Ititute of London,
evapor at' on and pyrolysis of a substance. I\/CR cont ent
UsiteddGindéémr m ned by ASTM 25 Met hod D4530. " Napht ha"

i s oDARAIES” FRek e e i St Ry o

0. 104 oAFEMveen 204
kdéifg’d%% \f&@éﬁ%nslvmwb@mhg kdfige Qektribt en

Met ho “Ni/V/IFe" refers to nickel, vanadi um
°Q ami2605C @OMSFONST) atrfs1QInMPaoKeraene soient fragdsieratined by ASTM

Mreﬁlﬁam%? Ni / VI Fe content in a substrate. N /V/ Fe

fs as determ ned by ASTM Met hod D5863.
" NnB/is 4@8CfeFert © &06riPourd .t atnateiglritlothe @bilitp &y accept one or
cubic neter of crude feed. Nonaci di ¢c" refers to

mmlsztﬂgasﬁ‘omrm}bﬁmwlbnmd Lowy base properties. 29

‘gas" %ﬁi@%ﬁgﬁgf fr_,lefgprg{sé, g ?gl%?g an%#i;n} néatgngé} tvﬁ?i;ﬂg ?ﬁﬁﬂ £ donate one .

noﬁﬂél’@(élb%ﬁ’bﬁsfofmbth%feomp@mﬂ at st andard t enper at ur e: and R

pressure 25 C, 101 NMPa, her ter reLerred to.

" STP'Djight! oegrabamish sefelﬂeflarfirqcar B ying CATPOR BHAOEH &R Afenge-
5584 ed hydrocarbons. 5 "Qctane nunber” refers to a .

cal'culated nunmerical representation of the anti knock .

pro p‘@mqmdmﬁnd’ wferoto € cehpasiiiopahatdnclodes anean amrq compounds that

ar;ilggéience qu& A cal cul.at ed og&gﬁébiw&n%ﬁ;& "ﬁ%‘n rgfmredto
13@%9#%9@%1&&% Fﬁ?hﬁhﬂ@?& ESmBRaRSoEReR Mmste @bhlpounds that

ype I'ns include, but are not limted
aremmasﬁnwﬂwnetwmmabmppm@rth@tlm sl ®E, and 10

" PSR 301 Wby A i
af&?%bhﬂatgﬁ%ﬂiﬂyf‘dlyﬁé bf LABstanb ViRIOResortéd 3 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, vanadinm, iron, or combinations thereof.

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

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

“Nonacidic” refers to Lewis base and/or Brensted-Lowry base properties.
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"Pol yaromati c conpounds” refer to conpounds that
include two or nore aromatic rings. Exanples of

w@oetosasesnmt i c conpounds i nclude, but are not | iPGITIESAC04/042123
to, indene, 1.5 naphthal ene, anthracene, phenanthrene,

ben hi ophen ' - " Y tha
r ef é‘ﬁtgn-t-c R@ e ggf-sﬁﬁegﬁ@@g}igag&g gi&‘ly Pﬂg%’gﬂ. components that
areliasbd dthtiniend tedperandSnd SedhbO(R5FL, Ol 00 MBa hereinafier referred to

et erm ned by ASTM Method D5307. "Semiliquid" refers
as t®TW)phase of a substance that has properties of a

oy aRIBAS refil o forhit (ol SRl sdobetedHyatRatons.

seéml1quid i'norganic salt catalysts .
i nclgdne Amberd referytoancilanlated phmetical represeatatign of the antiknock

ranesiasg suadtor Tiskemrpared B sndeld teftraber 1l £ Celoulateg octane
bbb BF R agfgscgéﬁagghm,fgsmmmm: refers to a

eria protionate hydrocarbons such as
par afléfivs” sefer 1ol cefriprandswith nor-armasie cetham-earapnsdoublebends.

o b el o B Py GG A e, o
lind§t er m ned by ASTM Met hod D664. "TAP" refers to

tenporal - anal ysi s-of -products. "TM5" refers to )
t r ariPetiodin Tabled refexs|to thePeriodig ¥ able avypecified by the Fiernational

Uton ot Pug ot rnyed Mipitgd GPAE) VorE s, & 20
det ewga%ﬁe Aipdulitreftr 8 cdmS@inds tat invhudedwber mayé aromatic

this application, it is to be understood thgqtnéié thed
ringal Bsampleaiofipolyatomatis cpmppundsjinglpds, fput &g HEHLMItE fp, 1ndene,

tested i s outsid ] i L.&: .
iR, iAo sty st Dot dfioBhetd fnd EblndtiOBine
pra FJ;HdsMué’l’ fef&B fwédinlblm/enndmtsmmal boiling gmgae:ﬁsh:ibwimbove 538
2005/ 066304 PCT/ US2004/ 042123 ar di estin
oCHIORBAR) 0l Ba s steaaiied byhs T RN Tz "' 19

! XS ST O3 e it adspOpMGRS ol s

pr oduce rom hydrocarbon contai ni nq? .
ankior gotitliphase ofaheisubsiance t Bsinplasof semiliniud inorganiesakt cgfalysts include

e o i SR B AR A, G B
lim ‘ts‘iﬁ?ﬂ’oreﬁﬁ{@éfﬁidaﬁf UM feeECONER ReAbires] ofisasle fuwdl er ,

salts, or conbinations thereof, fromthe crude to fqrm
a stSipethazeddefors toe mgtinl thaten deprotonsie hygyocsrhang such as

ocgur at,.ar proximte to. .the production and/or
PW%&??P%@I@P%EPCP%{%%W%“&? tes typically have not

beengi Rt kdftR490 aRstaloicid fiaabérenptesseddissitilligrads (‘mg’) of OH per

treatnent facility to produce nul tjﬁ&le gbgmié@nts Wi th
grame(gT)iof shwplei AN etarenediin AR A Me npl e,

naph »distil] ates . a3 ubricating oils).

Di st i 142t [0H Fh ! “8&%‘,"}{%?‘3%?g’4n&°l‘sri mted to,

at MoSPIASF iréfeits tlahdiBén ARtalredlfidels and/ or vacuum

distillation nethods. Undistilled and/or.

unf r S¥608mefersctospmpPRentEwith A i apes disiiytion between 343 °C and
55950 ?6%%%?)0“%?& JlftYFI\ﬂ’a. VGO content is as determined by ASTM Method

D2887.

0

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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15

carbon nunber above 4 in quantities of at least 0.5
grans of conponents per gram of 15 crude. Exanples of
woetaiidsssngd crudes include whol e crudes, toppe@carusien 042123
desalted crudes, desalted topped crudes, or
| | HG hRhftoltRe PefSrenéld tes
sta@ﬁ%?izgattésﬁﬁgén beenﬁ%gmétcgggg%%ﬁeﬁﬁigt at oltg?ast sone otmg
mdﬂiutlsammmds that have a boili ng p0| nt below 35 C

at 0,1 are.r ed cr .
P SRR POAGE ﬂﬁ@&? I%X'%‘f ﬁ (P %%ﬁﬁg formations

and E}?aﬁ%tafbﬂﬁ eBl CTRES alt é@leﬁll@%h@fseﬁh@ﬁh&mﬁ@ﬁi [Crtudes may
gram o Zhe 20 topped crude. Sone stabjlized crudes

mdha:leecrpale)mér Siabiizathet may ing:i/udteh@tgs mi. lirnitesttoc rampal efnase

ted t { t
cordSHalc Ehsep wrtet s <onpptians et soRihe phldgTo fim a
stablli¥el Srude! Sabh &ﬁﬂlhzﬁoﬁ%&)ﬁéﬂﬁﬁﬁwﬁﬁé{@oﬁﬁ@xﬁﬁaww ¢he production

unsui ta I'e properties that render them di sadvantaged.
andjosmdimangaged crudes may be unacceptable to a 25

t t at I . i1 . . .

SRR S B R QR AR} i) Wit ina
trefinSehtl FRMt3 66 FrodhsiRuitibiecassuneriis Gritkps ilhey ahighdistributions

that a reservoir that i ncludes the disadvant algq%

ed
(for exarapleraaphtha, distillates, (M0 cang{arJulricaing gilvle Dis dpqludes, but

B L

Urldistille® hnd/os Gofkddtipnaied Eﬁbﬂxﬂ&ﬁtmﬂes&n&ﬁmluch)coﬂbn@mthat have a
of at nost 19; d) a total N /V/Fe %ontent of at

cafbengumbengpys 4nanantsies of af least 0. Emn gPERgnegfs per gram of
\}é{f;;np??%rof ngé Jgfdggﬁmluﬂl vﬂmoi Hes] g&?@ﬁﬁ% desalted

conhtent eas grans of ete tons per

: :.crtgies,rdesiltedrtupimid dru)dea orrcesibistionothesaof. BTopped) eeferts t@a@lpde that -

20

25

30

3594 00f OICMPQ Gre lgﬁlo@ed\% il Rpped crales ﬁ@%%tcoﬁteﬂiof atmost 0.1

grams of MCR per gram of crude: or IL‘J!COMJI nati ons
grathg aeoiost 0.65 gons, Gﬂat\!\msz 003/greB8olsuclTomBoumiy per Zrars of the
emodi pent s, di sadvant aged crude may include, per gram
topRed #7UdSy ant aged crude, at least 0.2 grans of

r esighu statlilidepcthddd hdvapraperties ﬂfaﬁﬂﬂdiw\d the s@dblﬂmm&s %o be
grans of residue, or at |least 0.9 grans of resid

tecenventoesl ferment @Fgﬁ’&% by tragwﬂéti%@arﬁ% (for example,

PifRUEF SR8 o7 g sl bR nr o s I Ep ey that
reiEl G BiRidanBiged dﬂﬁﬁ&mf%ie@ ctudesmap ée ugaceptable to a
di sadvant aged crude, may have a sul fur _ content of

trangpestation gurTiey AaAw! a irealmieat faotity hugimRRstingA MesrspoBpalue to
m@&%anfﬁg d&elf:ruhg a‘i’%x Qco% e a?gons A0RMrv6i 488 includes

a nixture aving a range
th@ﬂlsacbz@niagéwcmde tHasis daemadimoa’gﬁtb podokes traspoitpaidierdyeat.

per gram.of dij. sadvant ged, crude: 10 least. 0.001
gr an‘g'opegpeq Aisadgantegs %g:ﬂﬁ?ém”é’rm%ﬂlé?’ g?re@ob&métpg?% ahTAN of

B ES NG S b PR, O st i
cofifent efat teadt MOSONS grams opat ledst D.6ast g&g?gf?flgﬂv%" Iegﬁr gram of crude; e)

atg ; d&%&%ﬁ%@{}fc@%@oﬁgg‘” l QB&% o q@lhgter%gn%peq gamof crude; f) a
re&d&o&n%n@ﬂfat 18dst b%ﬁ‘%ﬁ‘ams of residue per gram of crude; g) an asphaltenes

content of at least 0.04 grams of asphaltenes per gram of crude; h) a MCR content of at
least 0,02 grams of MCR per gram of crude; or i) combinations thereof. In some
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0. 005 granms, or at least 0.01 granms of hydrocarbons
with a boiling range distribution 15 between 400 C and

W@ Q0bs@eedn4 0. 101 MPa, or conbinations thereof. IPCTHISZE04/042123
enbodi nents, di sadvantaged crudes may al so i ncl ude,

i santdd ; 6d crude, at least
ol il S et e o s o
O.ﬁgﬂﬁﬁ%g&ﬁéﬁ%{ wgeﬁlsa $.3kl\/%hﬂn@s n@rasglptg,_eat dnagE 0P igameaf spidye, or at least

t a . LN addi,ll en I
e e L
oﬁ@?f%@@?’ 00,20 70i-2a0 bPrisRNe Pecguaiof disadonitegdd @ide Ualtertain

bons of “at nost 0.2 granps, or at nost 0.1
enfBodivaents, disadvaraiged enizs pee grasm ofidisedyanisged expde, merehave a sulfur

oo S LR B AT SRS S0 Lt e 002
grgiﬁi:.l ing range distribution of at least 300 C. In
oot T = o, S 000 LU, 24 e o
,001 . f hyd Y 1 .
oot paif, Dispeiiied G gl er B b sdchRlidged arude: o
B0 s o Tl oo il
bablinrapgadisitution paveen 200 4G 2 300 2C b P10 3P o8 eastd. 08 grarms,

i sStribution bet fan
atg‘?@a@bg %&u“%?‘ﬁ%?ﬁot%ggf can pe tre@tng?i mﬁﬁ?‘%e ge
JiRFBEBSEEEWash 3BT hixk400eC i 0110nNMPagland arleashPHO0h grams, at least

l[imted to,

crudes from¢the follow n ouptries and.. ..
0 90, oratiesE 0L GEARER UG ArasEibes MDA Bpiegrenge Atibution
enez ' . ; i ffan and .
PFRFAD) Sod 0 A0 MER S Bibindeitnt ek sy
Ar gefit dorRasntSdimdmes, glisadvantaged cindes mayHsciaaluds, pesgram of . . !

SRS ST el S G, k098 g o
h@cﬁ%ﬁﬁb@fgzﬂﬂfﬁﬁ&hﬁ rarle @SBt T RSt 200 st 01 01giPain addition

dagaScar northwest, Oman, an

to¥dghe boiingsoSponarts bfﬁkpimme@'%aduantaz%avgmhﬂégaﬁ gram of
cra5arT oD S5k PEoRh IR aBRarlo iyt 02 grams,oramost 01

eptable for transportation and/or 5 treatnent. A

crude and/ or di sadvant aged crude that is tyﬁﬁbe treath
may becarieembotlimentgsdisadypafaged crades maphRCUCERET BEATY O

be t d i ‘ -
oo B AP PRt D 2 syt

rdfBt ARETHER OF hbrREst 30 €Ch In tatsn bmbbdiments; disadvantaged crudes may
transporting and/or refining., Pr

: ; : .

e e e o e TS g o i
t. T . i .

by iglg é@%%@?ﬁt%ﬁ\%tﬁﬂ@%‘t hst 630uee 1haaRaih REbolitskhtd, Aeddvataged

€ correspondi ng properties of Br ent
cRidesimay Reludel erqiram o f isadvantapdd chetecty o9 granes barp t0.99 grams

econom c value relative tQ the, economn al-ue R
of hydrecarbens withys hoiding a@geﬁﬂ%{?}tt{‘mﬁ’&y%"%c@oz’f Fﬁf’e"d‘(}(ﬂ(’ph&

| ess : HELY RN Uithg BE biicBges

o 11 EvamBfta Bt QshERRIEET rudks BN IIAANG ahgl B2 bitcRGes
deq@skd Héfeivintiade, bieartot limitad tocrudes fioor the folipyips éputiries and
oo Aot Soubtsies Camadian Abert! YeSedob B OrlfocS] Y souther
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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15 Methods of contacting a crude feed in accordance
Wi th inventions are described herein. Additionally,

we s dsésent s to produce products with vari ous PCTUS2004/042123
concentrations of naphtha, kerosene; diesel, and/or

z@é@?xW&ﬁsﬁm @ﬁ%ﬁbré’ftﬁﬂ%% N&mtSdﬁ,nﬁiadagascax

types ocesses, are des The crude
norftieweebt Maﬂ;endNeﬂm]aadlsSwhOhnd)ekydrogen source in the

f f
C o TS of Qe amasH oFHeg Bk ohaeeS R BPPEist B o
disaRRAhE g&a E‘x%désos!h%ﬁ that theS @ iBesai¥d AsticfRBleSfor trampbmdmgﬁm/or

sourc enerated In situ. In Situ generatlon
treatinenty yAl nngle and/oudisedvanaged cmdd shat petorhedeaateshmeay bereferred to as

“erali oo, R rpdd o8 sy Chep o TSl el T 958 Blsuct

resﬁtig? ﬁ%%tréﬁﬁleﬁ $fahe ervde TeBdMisine efthods déseiibed Bérein, is suitable for
ocar bons.

In situ generation of hydrogen may

tranapottmgandhe refining:t Propenties af thecmade proghist Mom ¢ the

colgRR o 5 YL Tk g A5t 8 TR ot o o

to the €biEDHEnIAS propRRRs of Brénticiisde thin mmt-u&eefeed, aad ﬂmieby have
produced during the contacting. The tot al pro

nhaneed ehesominevaive relative deithereconerrici valug of she ¢rude, gﬁ?‘l Such crude

Pﬂ%ﬁ&lﬂé?‘aﬂa{%ﬁ&?“ﬁ@éinsgﬁﬁé?’?fﬁ%ﬁ%n B DR R

effichicied! Rle-RéBest manihichide hib.aﬂﬁmzdmom ﬁeﬂatalhza&yn | amd!om de
sol j ds Cnc{]such as inorganic SO|% nd/ ’Sé’(ﬁ)'PF%l
atrgesphericAistillabion fR FRIROVEARPUEHES 1y, ep i ned in

L S 0050 s Dy g

herteitpi Mﬁgneﬂlgpému&hmnnﬂseapmdme progduets with vafious cangentmtions of L

nargﬂéq'l%gl em%? Iéejc@ﬁ'?%" ‘?ﬁ ﬁ&%aﬁ%o{{&%u&g{aggl Eﬁlllggilﬁnocrg%venuonal o
EHP'?roE@s%&- Wietdas@iandr ogen source in the presence of o

cat st 1 nclude a stacked bed reactor, a flxed bed
re afﬂl@ crude feminmynbmemtgc’t@l with @ bydeogen S@H@Q by ? WFR}C*? of one or

mapP e Pt R0 b sritaRidione Ja/sF BEebinAlds e o pramore.

codthstindi zefek, bed reactor and an ebul | at i ng bed reactor ‘
Cont acting conditions téw ically include tenperature
pr e&nsome embertimentsciie gen sqyired isgenerated ip pigy, In situ'generation

orPRIUFRSS P e RS o Wt € R DRt i
thedhOgUeie slt Cathlgst aatadpmtumtm asmgeuﬁoneﬁoa-soo PO eB00-460 °C to
Cont acting tenperatures may_range from 2

-800 C, .
forgoRDdrogsmandlor HebUseracbons] B SHEEIHERR 61 RHIkRs ey fpglude the
reaEﬁ gﬂﬁ@ea?é?é‘ &‘ﬁoh%ﬁﬁiéﬁﬁbfg?ﬁc%ﬁlanetgﬁﬁ tﬁﬁﬂﬁclﬁ&é&”ﬁir%xamgle, alkali

rogen ane et aratio of th
metalﬂéﬂmate:.rude feed will generally range from1- 16, 100

Nn8/ B, 2-8000 NnB/ 000 N8/ g, 5-30Q N8/ nB.
Contlag totalgpre sgrqré[lgnleclﬂéﬁ%&asp@@ngﬂﬁB%@?@Wgﬁwreof
prqsgg&?d\%ﬁfg"iﬁ@ Borftacting0 THE Fotatlprd@udVitbludes 1k dMRde pRudtBat is a

liquid mixture at STP and, in some embodiments, hydrocarbons that are not condensable

at STP. In some embodiments, the total product and/or the crude product may include
solids (such as inorganic solids and/or coke). In certain embodiments, the solids may be

entrained in the liquid and/or vapor produced during contacting.
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sonme enbodi nents in which steamis added, a ratio of
steamto crude feed is in arange from0.0 1 -3

wodbsgeeaosi 0. 03-2.5 kilograms, or 0.1-1 kil ogPEWUS2004/042123
steam per kilogramof crude feed. A flow rate of

ka1 st

tacting zone of at |east 10% at
pohtRAS bf B Rdctody orahuitipleatacirys Bkamples obreartopsthetynaybe gsed to

coitifggtcacq?rgég f%tgl nghfag;&%g i gslaﬁgelx.\%{ glekggse\ﬁg%g ga?{rsé grﬁ}ﬁlgtfe a stacked
beé go ﬁ;fecf%éd'}@ac%r EBSn hﬁgtshﬁGd Z@Reeactdt (ESTR), a spray

contatting ma done in the presence
reffordd prigdidw teaedor,gad a lfqmndqulad'pbgtacmr gBramples phyeR IR include a

ﬂw@cﬁ%rﬁ%ﬁﬁ iR Dt Hedcedi s Lo Chenati o of an
b QY b Qbn AAGIAThicRly MR HBanES frdsours) axodcteed flow,

pr o as ‘a vapor he crude feed exits

toal ph@duétgliﬂv W104 nye fifie, hydiogan soutce fmymoaepmhglaﬁe%th
t
Canvotias fonditioniin b ommye Lo SlodhpEs FRUE psthct B S%fé%ed
(0]

Pfgl?éﬁ&’ 3-70 grans, or 4-60 grans, per 100 grans
ude feed in the contacting zone. In ce

emb dCbntEnting terapataties nnammﬁomo@@oﬁﬁoo@ 6&@799 UerePtr400H00 °C.
tol t h
InamodiR: & whHR ke Hyitoedh shils HAPRICPE Y gislech BBmple, hydrogen
g 3, mé dﬁﬁé\%{- EtRAn 04 AitibOF the Fasae ﬂﬂwrﬁde]ﬂ:éd whilh gemarally range from 1-

16,00 2.5600 Ea:f’mg&i@%%«%?fé 580 858 ontaging typically

k& ALK R %%ﬁg HeREkRD. P20 %Pih@l&mezfle%ﬂ?mr 4-8 MPa. In

ypI ca the crude feed may be ,
rﬁl%cﬁlﬁeﬁs upWhith atedfoeis hoda, a astipeofi steam toogudmfvediscn arange -

200-400 C. 34 WD 2005/.066304 P / 004/ 0 23
frem 0 e A Bemmms: $03-2pckilograms, of Oils gﬁ &"za{nhp{’ﬂ%l"g‘m of
b figal 8582 Rdle bf GIEE Religthy 1 Saflianth E’xﬁuﬁ@:&i&h&@&um’éhﬂ'crude
9ue‘fee a1 yst m xtur dy be heated to

a
fek@ e abhtactingf zonabf hlasst 10%0 at0east 5&%, peatslgasy, §06%cofiihe total
d
Vel at Tt eopen SR P So AR e TPl bitaoting zone

ature 1n

1sr4@@'9 goar{fg Q?B%%afmoﬁl Qblupfbrhd c&atao'img RoBANR some embodments
nt s

e crude feed| catal yst mxture is
cﬁﬂtautmg mdyrbecdeme in theomtsentmefrmad mpAN £75, foR 6"%%18:3315% ditrogen,

be reduced prior to intr d
e efhone Jaieeae s RO et Haldndl of boritaRbaificloBe
f eedfrat Bk ¥Skbhdthaticwfaniembahad oﬁt:orﬁacttngmpﬂemt nmewemtoeproduce
range from 100-400 C or 200-30Q C, al ? gf 1
thedotd] productpsnonpar. The crude fepdiertst %S‘B’é’ ¥ %"&'SHI enters
The form of t
ogrbfcting 200 T cahd O fof S BbnifE of el <P IR UGy B Bonileting

ZJM ratnesf@fwri@mﬁ efiths, 2180SpNRs, SATDgiamsnorst-66 gmnm perel 00 grams
feed 1s added continuously to, contactin

oferuile feed rin ﬂmma@sﬂm&;@@n dn gerfain by H?B?Sf p 8ﬁg§ﬂt n}aé/ "be added to
gfgﬁ‘? Itgfifcglgr a ém{ 5 tGE LAY ?et.ed h g&h& BRibedintts, the crude
e t dr I

n certarn enb I rents, at
fée%’ﬁter@a Bétdrh PBrtivh of bentactirigadops tl 02wia doaduie i ebn dertain

egggté)l?l;;;llts? qu&gefégq? @gg gg g%%ecf g)nqﬁtaeggg?q gpf'lgftsﬁ ‘168 & or at least
35988 %lz’igle%ta%d/cfr 68, fidlodhtith JFde BEd@ 8% 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 contacting zone 102 during the reaction process.

I n sonme enbodi nents, the crude feed and/or a m xture
wotoosnestes f eed with the inorganic salt catal y®CTius2004/042123

i ntroduced into the contacting zone as an enul sion.

Theyemiebg JitsDi@e REtARE 1 Colibined withnihegnaie feed and uansfmd
i norgani c salt cat al yst / wat er mxture with a cyude
to &Mtdoting zens 102t Bietcrudsdead/satalyst mbvraredRdbls agemperature of

o oG5 e e TAT A e gy,

ted 1o/ @tsﬁg:ldraturdlha ramngd fmeOﬁEEﬁ{)r"élrmBﬁO-ﬂfOO °C.
megcir%%e[eﬁét? gerd %ﬁ%gy S, 5 days,

or, 3 d
In Smd embeitwentspitueile (oo oaplist BRI i & Ty oL G frgbodiments,

RS oS B DM 208 o e

co NEa J&éaonecﬁér SBmiils; 3vatle éradé fetijcatalyst mifiureds meatsma

stvacogbgem al t Produ%érsgO ﬁ%ﬁgﬁf’r% ccomponents
o G I B e 0 i

aclgic%oﬁaﬁoneﬂ? ﬁlrdm ﬁ{eltgﬁ? febibtoaefuceSha TAN afihe cﬂltblfﬁﬁ’e
ut are not limted to, i c
Chefh seme embodimentsa thessu gﬁ\ﬁgtil jvngaﬁg c%ﬂg usly gq]céqn&ctmg zone

S SESLACRTRSIIS fs 8 S o OOt
fr® ﬂﬁwmdelﬁswaﬁdlymnﬂm beertaimersbodimentshaideas apertion of the
b S S 08 B 58t 0 Sy gt
ca{aﬁy\ﬁ ?ér{e?ﬂ:te&’ Aldie-ukdd - InfdepdinCéiidddinets) frésh Lataly¥aynay be added

east a portion of the material from conduit

-:toa:&&awngmnedﬁgzdtmngthomoumrow 35 WO 2005/ 066304

BB cboRe SRl AT PEFRS ¥ RAARG e £ RRNTe

::mﬁ%ﬁﬁie Ishlt &Qﬁly&ﬂs alttace intes t:oﬂaﬂiﬁg Zome a@ﬁn timalsion. The emulsion

terial to"be condensed and recycled to ont acttlhn% d
ma;ob@pmp&ed by combmgwmemmmai@atﬂb@&/%% “BB‘ fdgude 1

fe%%urg S [ e‘iﬁ%g%c eln'bggmeegltdo\ﬁ’fsﬁﬂﬁ{z(ep s a\fl@éd’ f5thd éﬁulswn The

owto and from5
er&ﬂﬁbﬁﬁidy%mm{b@abw&r&ulébstm,aat temst4 damys, onitieast didays.

Tpiepdlo, hersrmsilsion By SwH Pigbie 05 4 dae 10 9815 oy A d Ao
s%fa@gqngs ﬁ&ﬂg@,feogg gi%'n'&i s 1d, 'aréga!ﬁfc ﬁ(ﬁ%@ﬁd}éyﬁﬁ a8 €TeraR 2010;

i'n contacting zone 102 may
MeaIWeayao Siebially PratudeGrbupnEhanlestor, spuﬂar{:arm hd-é), Cai

abstpedicdiy sna BTAeiEA: Bl eRBefrnhlProdtly G5,

(35 bt G @iéh, Uharloftd) NuetiECarolina,
e A S i L3 e O, et 1 °

Ud. Agy\ﬂ‘a@ﬂaltNMO SurfattenrUngorcGabidet Dagburgicogseticyt,U.S.A.), or
miiSs ENSFRORe STAT2E ot U e g B ER A it ikt Hlarich
Cﬁéln%gl o CIRRAIIES tWiscdilsid, €AS A  ParitsrithOibetfanbhmiteoial. Baker;

Ts produded as vapor Tfrom contacting
Plﬁﬂﬂﬁbﬁ@ZNeremey,tI&SMénbodl ments, the total product is

produced._as vap 15 and/ or k Rh NG I

B ouRESels contg b6 miy o0t Sl R idipR: Bpcin e
elﬁ&'.iﬁiﬁ%isn&cycle conduit 106 may directly enter and/or exit contacting zone 102.
Recycle conduit 106 may include flow control valve 110. Flow control valve 110 may

-.)

allow at least a portion of the material from conduit 108 to be recycled to conduit 104
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zone 102. -The vapor-i &t ransported to-separation zone
116 via conduit .108. The ratio.of a hydrogen source

wo Q0051086304 f eed in contacting zone 102 and/ or t RET/US2004/042123
pressure in the contacting zone nay be. changed to

| .4h L ChtAd .
sl AR, g i PR i sl

in bRIUAE to RllEW At Rdstia mmicthef the maiériad ¢ boeandensedgnd serycled to

102 includes at |east 0. rains, .at | .8 grans
cortaelingEnod 08, G aeren oI orBer e Songiias Tpey i Rl reeyele
i BN L A a0 g bt o o g o
coftactingCionsd 02 anch thafa corstantheciufue ofliguisl io tioocaptanting zene is

0.9- 0.98 grans, of. crude prod r of ..
metuained brstos sRpgmentior oipseohn b R Bl rigd & tiquid can be
m@.@tﬁ@ggﬁ e c%ﬁﬁ@téé@gmﬁsl 0BY 2PV S16me loF fRd in 4bntalieng zone 102 may be

ng proc . The solids and/or used catal yst
monitprédnesingieandasd thsarimentatien. f Gafinled partdrl 2 seayebe ysqd to allow

adiion of eI QRen sauE aien SaAopal Restd o B (A BEEAY b Efte feed
mﬁ?@&frﬁ%ﬁ%ﬁ zbSETHY. QS me Eifodiniéiits, Rfeadiidlet puit 1134 may be used to

separ at unit 116 and enters crude product receiver
allbv&dditionadisthamt to rostactivgzane 0+ imeertain aabpdigents; amaqueous

may .be, syitahle for Lranspor ' nt.

segg e anR Sonfaskhe 418 o ioils Blinhicl pERATET
Pi PghisHas enfbdBindénts 8t Rastla@odish ofithé totalpredrt isproduced as vapor
transportation_ _vessels, or conbinations thereo

f..l
from noniestingaone 03, In sestainambodimanisalae 19tahpraduptsq Rroduced as vapor

d b S e R -
ol R R P8 S g 9t cncins.
zoRE Q0L SThereaporlis tBarispontedtoaepiration’ zmmed 6 viacamdhisd08.c Fhe ratio of a

— or a sul fur recoyer | ant) 36 005/ 066304 . .
. hypopensouoaioupdeired n Epmee @Eggﬁf?%‘;%‘g? REsSFYY I g sontacting

zoﬁgﬁqagib%.c itf; ¢ Jtﬁ@véb%ﬁtaﬁd/& B0 $haR Hreduced ol edop of
sol1ds an r Iiquids 1n“the crude product may be
conertingedonesiozy Is same ambogdimesise tie vapeprodudedfrome thedgp of .

cobbling Aot mgahds s il G LIRRH By TR0 9 s, or o
ledsk nggicgi’ﬂn%fl&ﬁdé SR deb gt RIuaPIR. §) 6cttattl sabsditnents, the

pro e a total product T be a liquid, or a
vaporprioducedfez the: top 98 somsrcting gone 02 insludes fram ¢.80P%grpms, or 0.9-

ter contactin one 102 V] uit 104. In sone
0. gﬁ@ﬂﬁ?&ﬁ?@%%@%?ﬂc@@@éﬂﬁg‘}%&gei ved fromthe crude
f eedgddnalatyst Gadetiidlids rhy Feainiin contdetirgazone 102 s ppiproducts of
112. In sone enbodi nents, gas .inlet por%gi%f na%
thelconsacting peecess. Thosalids and/er vssdsatalyst may inclydeesidual crude feed
%nb; odj ments, steaminlet port 114 nmay be used to all ow
*&8% ti on of the steamto contacti ng zone 102. The
cr ud\ skpReticTRinib €1 6; @i vpoeis coblel ahd sepacateditoyformithe crude product
contacting zone 102 to produce tgﬂgég?ra‘gczct. I n H it
andgegesaisingoitandardssepatgHeny fachmigugs. Jhe roflyed gxits;separation un

i t 1 0_he: .
B oSk Q1T T g cvd e
mhP babuifblAoe trasupdtiatiosald/stareatmkimr Condeqaodund repeivde 119 may

feed exits contacting zone 102 and, enters se {i\_r atiﬁarh
inglodle OnOE WPt RIBHNEHORE 98 TOFH SEEE IS, 006 OE PR, guspgriation

ve%gfﬂ% S)? ?bx@glg;iﬁé%s Lﬁ?ﬁég@v nROSe o8 Hndrt® theSsepamted gab (for example,

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

to other processing units (for example, for use in a fuel cell or a sulfur recovery plant)
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of least a portion of the mxture in the conduit to be
condensed and recycled to contacting zone 102 for

w Reoshes30pr ocessing. I n certain enbodi nents, r@CYTaAiSe004/042123
conduit 106may be a gas recycle line. In sone.

ant?ﬂ@x%@dl&f‘fo%onﬁa@ﬂﬂg' zénel(1R viRyordudy 12de In céitdih embodiments, entrained
orrenoving particles fromthe total, K product ‘io I n

solidspad/ar liquids émide trurle nreduct may bs repyedysing standard physical

duct i I t .
B0 ot (8 X SRR R tioby et 8 BBk soparation)
pr oguG!2 de}idty e@ftactiR! system 122efostrbdtiig arade feed swthametoe thore

fromthe total product using standard soligd separation
catalkysts i¢ treducy 4 totalaxedyst thet may be iaﬁ psﬁ,?lqm 'ﬂ’%ai‘%  gas or

decant at | : . ' Sal.i el

solffy 18 SR oo TR i g 000 og visRohdide 1% Mikpme,
e@ﬂ@h%t@ﬂémddﬁeécgﬁ?ﬁvw Iﬂ:.a?clﬁrude fﬁd mtrpply.o Conduit héd may
_gases is separated fromthe total product.  |n so
inchiscass indetport Hi2. |1n seme g9 815 1l ppgtlg? TR, y eater

nd/ or L fsls i ,
AR Bt SRR, Ko O e i
ad%iﬁﬁﬁi uir;g;e k&gm tﬁhﬁntaﬁ'énymxﬁdogo Thie erudeped Moy bexontptted with the

e conbined with the crude and enfer contactin :
catplpn FOBiaF 7 1aReL Mo Prues e K DTS PR e sonduit
106 4h @ﬁqﬁﬁg% ioﬁ%%%ﬁal X:hﬁlugpto%r}%ycled]ta%onﬂaﬂting zone 102. A

certarn e I ments, rude product may be i
mikueerthaointindes the tdtal produeks and/ooshinls andlor mmsacted erude fieed exits
enbodi men

t t ot al duct d/
coRgB PRI 840 FussSsoper Rl s 1 24 sru b B EP O o
enf®Biin®nied cbﬁﬁehﬁﬁ%g fugitdhasPieqsbaRionsd (lof Exiple SinREAGIC 106) to allow
may be “separated using standard gas/lms% ion

y - ang _ i qui d separ at . ,
at least lariotticesof the rixiueeniplthe cangaitde he corsienigg andgsyXsésiigcontacting: - .~ -

ST B ARG OB B

5

(o 2

gad FRREP RS, CFh domnedirifidilemts aRadnig 108 iday ifdlade £fheqforremoving

for use in a fuel cell, a sulfur recovery plant,

panicles frope thedatel prgdueti t s, or conbi nati ons t her eof)
i ) M o s

enbo Ssepardtion o east a p on o

fropd thdeothbmddict apdof catalyst. Ihefmbodintdmés inrwhich fheddtabpodnet includes

o 5l o e e b b b S gion
i . . Lyt . £ .
e
SolidhimetudefoFtxafupld, saovantihationd catatyst eisédeentalpsit andéor coke. In some
eparation zone 132 via. condui t .104,. | n _separation
empoEnopisy 3 PRTIGRS IR SASEOISTEPATHIGR FioPn TdOtel BB e L Sorae
enﬁﬁ)g%'iéﬂts? At 1dsst %g)ofﬁmgto‘iﬁ dict /6055 €149 belrécycled to

. produce’a separated crude feed and hydrocarbons. The
condptl Gk and/ary indemeeathodiments e contarinigmone 402 viatepdeie $2¢ The

m xt.ur e, of conponent ith a.bqil.l.ng ra .
reqyioled DOBHAN BV Pt el b capBingd v e sHid Feedand entor contacting
bt Bricsssik. Ot dridds $roR@s nikysdxid 2pdraBth dnedl24 via
Zolﬁ(gg?f 200 C?FE Ty?osingg'al ly, the}ﬁsepar atyse% crgde f eed
conduit 128 In zemiair embedinients theorrade prodietimay horanspertadiagke crude
éﬁﬁgi st.ri buti on between 400-1000 C, 120-900 C, or
Pt ¥68VE: The hydrocar bons .

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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separated fromthe crude feed exit separation zone 132
via conduit 2134 to be transported to other

WwWORGB®Ms&IMNg units, treatnent facilities, stora®€T/US2004/042123
facilities, or conbinations thereof. At |east a

mo%r&ﬁeoéégﬁfaﬁéxﬂ And pRA&EE estivetionlehf etk exbddimempahe sépated gas is
zone 132 and ent ers contactin ffystem 130 vi a condui t
tranpBried thethéuproeessing uoie o exanple,doriserin adpelgellps slfiwecovery

plsy ol b iy & iR R b ERTRY e dihting

zofd.ude feed by any nethod descri bed herel n is bl ended
wth a crude that is the sane as or different f omthe

cr udiesdmeembedimenigaseprration pbatdeasya pertinmaita Grade 6ed 1s performed

v e a1 8RR hcimen

of ¥ bﬁfa@ﬁioh)zohb i consbikationewith 2 doiithetingi systesi. tcycrmﬁctimgeystem 130 may
crude product and the viscosit of the crud Ttl
certattingrRystemei (9 ﬁﬁs and 2). The

be eapd/q5 copfaetin shewp &
r&dF?g%pegl réggép%e&rﬁaﬂ%ﬂé 133 ﬁi,gycgg‘gmt ldi! Cfn éhﬁﬁ:'&ﬁ%ﬁ,tléatgcasta

on of |ng zone
portivdl of thid @add feed ssy@paﬁteﬂaﬁmgl smﬂeudtmparaembmdhmqmm pmduce a

| east a portion of the cryde produ cont act
s%@@ﬁﬁﬂi%@ed@a byirgaatbonss g éﬁé‘*‘@xfléﬁﬁ ﬂh@f’%%

| I f ]
e s g 100
least 120e0@01( frnsonmxamix dimesnts, ay/hitingrange distritedion pf athesss 200 °C.

YRGB Sebarats e SRR dRR B Gu Ky O SORPBAI it yilng renge

dxsﬁ%lﬂfoﬁ%'éﬁ’?eeﬁ 186b8006 eC, 20T, of PEV-ROPEESThShydaéEbons .

crude feed, crude, or mxtures thereof, are introduced ,
seqirated frby the cndb fesd dixitgepasation zome dB2 wisstanduitil 34 ta beotransported to

bI endi ng zone ?%ﬂg%qgﬁ“hé 1 g%fagﬁf%%t\{gég %qlgzgf%g thereof.

n ea rAt 204 poreion 0P the béParatbl enide Foslinskii sestivationFye 102 eﬁd enters

specific product specifications. Specific product
corgtp@tmgsyefam kﬁﬁ)s\na eeriduitd 3680 be Ather processed e foamythe cralde product,

f gt y, TAN, viscosity, or
c‘%’n%ﬁtﬁ% | on #ereo*ﬁw$g$mgllﬁtal\é ed product exits
bl el Bcilﬁe Zbedidétsyihe cﬁmemduciﬁ%dumdt&om raamsdeaficedbly any

o and/ or pr oc?;gsekﬁl@eg sa%wabaﬁrﬁég net h%&ﬁ'@nt tom the
tf@édy%exaﬁ?lmg%ﬁ W&P& & b@E&nB&E@Qﬁth@&ﬁ&é E’@Vlng a

may react t orm met e recovered net hanol
diffeagntodeebsitynthelieb s cdsubtthgdn b thigndéd productipiving qousesisy that is between

oS0 b SRS RoSE Bl TS R nte
prJd%@fjfnﬂfB@?tﬁ&lbl F&éﬂs?oﬂmm&%eﬁﬁﬁéﬁnm with the

cru eed te s to Fower the viscosity of the crude
f eedFIGHé st schernitic off ancenodindéntef hznmibinatien of blepdingzone 140

o RS o, S S SRR e o

248 S5 itdrS bRendr@HoA€ 1 4MIIn blendi
ex%f@%%h}lgg%%&wﬂb?%g?}agﬁﬁ%m? a bl endi ngnzg%e The crudgn e

zoe b, ehleast 9 podtjrar afttheerudd produeids eanbinhd iigione enausire process
str 104 e ger a %ydrfogaGr 01|1 Stréany pro%ge% fom gfﬁét?olﬁscgfyone 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 infroduced

directly into blending zone 140 or upstream of the blending zone via conduit 142, A
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forma separated crude feed: The separated crude feed
enters contacting-system 130 . through conduit 136.

wohesmesmde product exits contacting system 130 POTHIS2004/042123
enters blending zone 140 through conduit 138. In

miRl AR 07 e Iibhod 9 biffieaP bRAGRS 20he 2400 Thelblended product may

uced via conduit 142 are_conbi pe

iith
méeb epeeifittigrofnai dpedifications r Spesifia pradect sperifications tnc?uﬁy?y'e ut are not
bl ded duct it di. . i i
timiied 1054 rahes of & & BOU L AR EsR? TARD iedShyy o ofiiBfhltdns thereof.
n@tﬁé@%& %ﬁﬁtucf@ﬁfs%ﬂdﬁig S8 1180 WEDNdak o bertrEisPortad and/or
may be

osl t1oned before contacting system 148. In an
pradessxdnat e  enbodi ment, the positions of the contacting

systens can.be, reversed. j . .

ol g8 o et} B et B Rk (R Bonkalting process using
the- &Atal¥EY Fop ekaﬂﬁeg{wr@gfnrma earbon eedrixzimay fBaet to o yethanol.

In contacting system 148 may be an additiqnal

Thierroeaeridomethiol mat contain dissalecd salifclor PXAMpEROtasSiyR hypisoxide.
R
TR roraan el St ahyatto .
vigosiayotheieeudedied. Hvasaadhe cridnBerimethandl Bt oA Fipfk 00 °C
i 3 FARCHY oy B PR RI IR, 0 P g oyt om 100

Vi a EXndu b sdiBaatithof ah pehbodiarent efie sepaesationfzonerincenmabisation with a

copoctingaraion o mbogine b oy oo e i Sl T Bparasion
: zc{]n?%ﬂ@e:ﬁlgga%ndﬁitﬁ%.t AP cRide KO i9 AbE 8 Poediiondsdesaibed to

ans 0 contacting system I48 from contacting

. fospnol separkd cvide feedidThe separated3gudadieed omenEentgting system 130 -

 npianta H oot e T e gl beadicg
1 | 3&)_'1&1%11 BSRfuRr 1389 14 B1eﬁ@j$1r%@@hé 4D, SNl @Fockdstream and/or.crudes.
e

conduit 150. In certain odi ments, cantact,ing

intrpdtced vigieoninit 143 are erambinest with theerpdaprodyetie formpp blepded
t hat e ner at.ed hvd f ' m
progittador HECRePRECOY bREGRe P e bbapha e, |
s omepRIPd iaBRdSaticofvRilEiplesontastingsystene 46, f Camtacting system 100
contacting system 100 is directly  m xed vﬂgh t he

(sbow én Fia.ch )anasche pgitionnd heloreRpriartipg sysfam 148, Lianplgproate
f eed t ' ' e
e 0 T8 40Tt o
1(@0‘351@111&::@ bn fdor aﬁ&ﬁdait&:atg!}rst.i Oontatingsys ; ‘ga‘{}rﬁlrsemeyjmq:y@p@gg QT more

and the catalyst produces a product . .product
catalystsrihe ABRR B SO BRSPS A B AR dioradile sa
fe tf2H ' i¥i i inifodes thereof.
S P S50 e s
T8O biuds fesd@Enters taactingspstantlidfyia qcmd@ii,lo_é apdiseontasted with a
hiGipemsauERendls BESCTST o5 G PRaTERES 6 Y e g ke Helarel produt.
’I%? HeatrOalise ?ﬁhﬁﬁé ﬁ?ﬁtﬁ‘%g&?ﬂﬁd irCddttiCerhB&Hmentk! £6rude product. The

ocessi ng roug catal ytic system the crude

tdtﬂgﬁodliﬁ:y niag exiteenidetimgisysieint K wa tonduitl 48 skhedweragen ganerated
and/

or for use in a refinery .nrocess N S
fromoenntask AF the erganip aﬂ&%ﬁsﬁﬁ‘eﬁl e Srele § L} Be ysed as a hydrogen
QP K coffabting 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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transported to a refinery and/or a treatnment facility.
The crude product and/or the blended product nay be

woramsmeses to produce commrercial products suchpasms2004/042123
transportati on fuel, heating fuel, lubricants, or

che cal Proc ssin ?%ﬁm

fra fnjzloﬁ %ﬁ’%@ﬁ g&cﬁkﬁg‘g g&égiﬂc{nh o & &hlfor
trefib@, nﬁadh@f ®a4€drrddao abmdm syammmama eondimslsu. |Inertain

fracti ons. In some enmbodi nents fcrudfz prC{ c@p hhth h
cmbpnsor, o SysieEy K0 AY, e & het BF CRRAng SR Lppauch that the

gelfleﬁ% F% bg@r%ggrﬁﬁoarg dﬁgﬁ[}%&ﬁ%{ﬁﬂcﬁ%‘@s{eﬁ{ 00 o' RHkkling system 148.

some e ment s t 0.05 grans,
In §66¢ efdbOBmeditsaawapaastradm pestucéd fidmgroatestiog sysdﬁm 1@@ is dll'ectly
gram of total product. In certain E{%(r)dl ments, 25 the
le@ﬂ'a'l theorrude fqeg eBiFHEE SANACHNS SYFPRL coke (that is,

cokay {dohd [:ru[gi@ tf@e?]te%@rf ):%nééogtné%gﬁeﬁqﬁ@%d@dﬁd&t 150€1n contactmg

crude produc rans, at nost
sy$lerl 3 48) cunact af thermnie fBed)Wlﬂg atlesst aamrlmxs@f tbc g@)&r@m&h@dmgen and

NCICTIGEC NN T AT YT S

{ @sfrira%duﬁbpsfze 0to 0 05,
Thgpg(g?gtl&g& gran%gy%&ggm 0.01 grans, or 0.001-0.005
gr ai® cerégin gmndumma symmehqm incdudes contacting systems, contacting

S e R WL S B e
or Dtoximate to 8 ProdictibR Site ’&Qf’/ﬁro@ﬁceaﬁlsﬂmah@&’wﬁfdetm MRr

ontent of "the crude feed. In sone enbodi nents,

prevessieg hrawghdhe hatalytic spgemghe cadrtirdanax %9011314?1‘3(]9%1%1’13 for

enbodi he crude as, per gram of crude .
“B?R?&ﬁhf’“ aado PS%%E&B%%#&%@ "WD 2005/ 066304
PCT/H/92:00 4hdddibdents, e d¥idd proddkd agd/anthe biéndew prodicere
grans, or at nost 0.001 grans of I\/CRTylcaIIéé &}1 ded
trapspatied ie o definern and/ex wiearmgntiasilite B and/or the blended

prcgc}ugp }98.? be ?Jrooacisﬁﬁ rod% Qo0 ﬁ_{)&lgcts hEH"Es t?énsﬁ@?atib% fuel,

nsomee ments, the total
hegtirgofinel, hibithod oo dmemwam Rrosmiing ngaasnclﬁ"dﬂedlﬁmlhng Snd/or

q%gggsi&rcgghﬁggg ﬁ% cfggi) | cak ,azac?/d %ﬁ&@é@ﬁ&%ﬁ Py ude delet Shore
dlﬁﬂ e Y4ctions. aﬁ%ﬂl{?ﬁﬁ\ﬁ?ﬂ%{ﬁ&ts Thd E}ﬁH@ prdah&?ﬂleﬂﬂéifd@& prdERBE and/or

are not condensa P, or a mxture
the lmmmaﬁorcldmsnlhtdﬁaomoasmmy|b:rhmdmtre$iydrogen gas, carbon

e 1l Prodar RegRs i foRL oot e s Aot I B, ilost0.03

grﬁ]:}iéj lo? %’?ﬁl@&r@(]llgra‘ﬂlstdf cbﬁ@pér@é’:ﬁ aftdtalgRdduct. aIrﬂicY@.in embodiments,

Typi cal 'y, undér thernodynam c conditions a nola

the witdl prodskct xsesubsiannwlmd"meﬁ coke (Hhat b% soke J@ﬂpaéetf:@ahie)@ﬂn sgme

H@#@ﬁq{tgﬁﬁw}l% gpgg&qer%tc uﬁ g?ﬁgarb n%ﬂggx:ﬂﬁnféh#%és?otoa%rams at

mbé 8] Rards, a@inds?@ﬁbs gRafs, o4t nidst 099S grdins/of doRe pergram of crude
embodi nent’s, a nolar ratio of the gener ated car.bon

prndmbxlrwrtatrmmbmi@emxthe exnde gragyet hﬂS@ﬂOH% cpuseqtin 4 range from

oeh7 85 DR oo g ol 01 kepinp o0 o1 R, A% o per grem

ofeAidRQRodlic dr @endticfectalileTay be beneflm al to other
processes |located in a proximate area or upstream,of
t he Iprceainsmbpdiments the eudg preduct 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 grarms,
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gener ated carbon nonoxi de may be used as a reducing
agent in treating hydrocarbon : formations or used in

wobktBfhsssopcesses, for exanple, syngas processePCTUS2004/042123
sonme enbodi nents, the total product: as produced

w5550 Bt b0 3t R PROTRRYACH! Ty e

enRidpréduciling from Digra@s .04 gramsg 6.06000 100 A8 [goams, ton #100061-6.01
carbon nunbers in a range from1l to 4, The m xture

?WlM@RM%ﬁWEP gl grams, 0.003-0.1 grans, or
s&}n@%;ﬁg&@ tso{he ﬁxﬂa&w&mﬁoa%ne&@amega@%non.

ure trocarbons may i nclude fromO
coﬁneasajﬂag& tylﬁicﬂQBrrﬁhﬂiegrbatm nobhnﬂe@@:ﬁcarb@n dipxide; apfmonia,

by GBI By oo O Tl e DR fhat ae o

coﬁHeﬁQJb?éEt'S’I@ ﬁ}agﬂxﬁﬁéﬂﬁfmfat'o Of at nmost 1.5, at nost

at nost 0.8, at nost 0.3, or at nost
0 1 In beﬂmmnhodanmmohymgﬁmgas; @mbqsadlaﬁdcn@rmmpn@udm or

com iRl epoBtseL e bR gy Gkt ofsiEt fud B HhBRsiErbons

wiahe {dordRid @¥ datidyst dTypicany, I%ﬁﬂé%ﬁﬁérﬁ:ﬁ)d?ﬁﬂﬁi&f conditions a molar ratio
ara ns. 30 In sofme enbodi nents, the total pr oduct

of aa:cgmmoumdetqommmom is %67 udemelar ratiof thgggnsrated carbon

B4 e L b BB A

0.5, of AElkds®0.7. Tﬁ!@oﬁb efbodinenes, utﬁmla i biithe geﬁexateafcamn monoxide
with a termnal  double bond ("al pha ol efi ns'

to me@nmtedpmbon sieridls 1o a8 mnge fw@hgé L9081 H £08. he ability

to éﬂ%&% flg g{‘f‘effing?t%a‘iﬂhs Sht %d@&i&ﬁ\%ﬁ RS Sedneficial to

S gre con

- othéd W%S&'Sﬁéataﬂiﬂ ApatRiAte 4rEh 23 upstheant ofiie pf‘cmesh [Boraxample, the

f act f 2, 10, 50, .100, t, | t 2QO0.
eeRsTied FHrBAR BlonpRide SV 67 & BHECIDE SEFE 1R e giRRarbon -
fofgﬁt:%seﬁll skd ﬁrh@tpelt a}%}%cégs&f fl'd} eﬁ&ﬂf) Eyn%ﬁs fn%%e&éy de feed
0 nmost

act or nmost at nost _
: 3 OO In somaembodimeaGOthe Ittntabpmtlunt as prddudcdmmm mayhiaclude a mixture

SR J90 Bt «Soiiog Naee BATRES e V' B8 Sy The
mikfud By HRARME 1Y drocanans maehéi@%bo% &&&E@m rafife ﬁ'om 1to 4. The
O 01-0. 04 grans per gram of hydrocarbons havin
miktke inay inchudgdrona Dél(lﬁrﬁa&gtm 9 HO&Oﬂaﬂngb@tW‘rg D -grazas, of Cy
rofogto BT FHLBY ST eSS S y By Ao R A el b oo

rA003°H.1 Gratds of DOBSA0 NEnR@f butdieae rgannﬁmal n
m%hgg’bodl ments, the crude product has frgfn 0.0001-0.5

hy@maarbonse Ipgame embgdiments, éo-prrafing are preguged relptivg igmpparafins at
a vge n oF%t n-ﬂ)fsﬁ%o% rﬁBs‘ﬂq% ﬁg&qt al[ Hlogted fiadt I?nost 0 3 ,,0F at most

rrent S rocal’ ons WI

0.1di Iﬁtcélmﬂﬁ ehH0dipednes &i%—]i’@afﬁﬁﬁaﬁ ﬂiiedafce &ﬂaﬂ{f@imal pdu'afﬁm @t 2 weight
content in a range from 0. 0001- Q. 08

1 rang, O.é%)l-o. 05
ratigy A A rapn G000 b4 - 25 0091 el or 100 B Rspegatiyng gwesy include
1so%atr£¥ﬁ§ n%ﬂrpgmr e di stribution betvve_en 20- 400_ C_. 15

nent’s,

[N~ sone t he hydrocarbons with a -boiling
I an@esehhétmnbddiinents, the towmproditd addldr Guliepmdactwmayiclude olefins

ratio of al pha olefins to internal q utbl e, bond ol efc!l ns
angfpr paraffiag i ratios or amounts that are not generally found in crudes produ

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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0.7, at least 0.8, at least.0.9; at least 1.0; at

|east 1.4, or.at least 1.5. I n sone enmbodi nents, the
woOzobsmesaobons with a boiling range distributi ordraiSeesyo42123

20-204 C have a weight ratio of alpha olefins to

the &g&%ﬁég bgetfbtts: @s{p otocb%toggon a laxtst 200y etnfso?mefnbmmems the
, 0Or g ratfli o o a
olefinefantent vfithe rustermuoduss ifgrea g}ﬁéﬂ?ﬁ&ﬂ&*ﬂt tek ﬂtﬁr%%%feed bya

and nme rod c st 0.5. The
factey ‘P Fqsgf B%&S gﬁé(ﬁ ﬁ%‘?lé’ég oy gllrréot)lﬁ%(?srt 2o al pha
ol effh BertdiR eRIbBHintshts)iHd hyidiécarbual withhbalibgratge disjribution

be{ et i somiimesogsmbincoes oM LORHHTL gt 0,001

3 s 3 ofihiod oy BEIRER ARVAE O B g s LOMBE S,

dtéﬂ*tblihcﬁ‘x Lﬁ@rhjlgbg)dtﬁé@ﬂo 4@@?@ i bution between 20-204 C
e iesund i i ARk, e
| ef | th
eing O pll drdght AR RSP B PRt oy b pRdug &l el
enfBodimdnts} the erudepicduct has fiont0.0001-0,5 grams OGO . 2rgrems, a30.01-0.1
grema of sgbaoleling porarain 96 e PEOREE PaberpinstobgdifEits he
hygﬁ%gétlo#% é’?%’% %‘%ﬁ?ﬁ RistHibhtion betvieen 2014091°C have an alpha olefins

, ons having a boiling ra %
codteﬁt tni tabe froinrD. aoon-a.agmm@g-omﬁ 2EMsOHRY VL4 grams per

wiEd Bygposmbone i 8 peting pa Aoty B4R 281408 °6e"

gf a% sBftle eﬁ{b%mxﬂém@mk chﬁémshﬁtﬂ #Boiting Bigk idixgributivgebetween
di stribution in a range between 20-400 C.. The

22pktGhivemwGht B0 o6 fipbaciefins toimterngsogblshoad olefins of atleast.

US, 4 a p f
OFy TS B desstilgiat ARt BO7E180% 1 DB HBLLE’ dn some embodiments
th® hdi@cbosH VIR a beiling rdndd cﬁstﬁbatﬁml bdtwean2b2041D0 daven preight ratio
such hydrocarbons have a wei ratio

oflphasietiv el dasbioqid e akingronge fouo e 085,093,012
A,:_,Yegéﬁt & oﬂlp% Lﬁ&s Qi @{naﬂﬂéﬁmé’b&a QEfindéf HR8fudls &ad

Fins content 1n su hydr ocar bons, the
cotnradcRil f)i'dalﬁct@ itypichllpht ﬁoﬁtlﬁeS c'['hﬂjdalbtydd peadugegn ms:reased amount

estimted to belna_ran 001- s
ofialpha qlefnsgp giglins vath igt Bqnin%s% - §9qygrsion of the
nts the crude product has a

@&ggﬁﬁkﬁltb?&@mgg%t ?“ at nost 90% at nobst 50% at

nmost Inlddthe mbaments%pnmpt effa ¢rude fegdovnith ahydreggnrseurce in the

cont ent of the crude, f | n, ce
PRESRICE Ph'aémﬁf |°ﬂt?1‘3[§gg@3’ PRucy F‘X‘?ﬁ"iﬁ?xg%’%su‘g“ﬂ%%ﬁmg Tange
dﬂrﬂ)%&ﬁ bet@JeeﬁTQ@tZO rO QR iRK18dBSlinedF olEHAS. ’Eht%lniéﬂr EIeﬁh@Hme cis and

x 10$ grams of N /V/Fe. In cert

tratsttbniblvémmds Alvesightuatio gﬂm;coleﬁasmtbétangflauhlebowtta dinear

oducg t.al | Fe nt,en far
ofpl5Ra iih gisiiophfeepopad el mipft G it 13, B BRGE 114 Y edrain
e&@ocﬁnﬂggf@c ratiolF 1fhedf @BEind With tend @ubl@bems to linear olefins
some enbodi nents, the crude product has a TAN of at

withsis diObje bondsissn azaege fram 0d101ak-4.R581-1.0095 d-Ghe TAN

g:rbg e?@rude feed. T;}ng%%ﬂ,&n?ﬁ%gﬁg%bgﬁﬁgrﬁg&ﬁ 1@ht§bn1na

188 blwhken 00-204 °00BVe & n{farafiifis 56BNt of at least 0.1 grams, at least 0.15
grams, at least 0.20 grams, or at least 0.30 grams per gram of hydrocarbons having a
boiling range distribution in a range between 20-400 °C. The n-paraffins content of such
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enbodi nents, TAN of the crude product may be in a
range fromO0.001 to 0.5, 0.01to 0.2,. or 0.05to

wO 2005/066d0m certai n enbodi nents; the APl gravit yCafUs2ine/042123
crude product is at |east 10% 20 hi gher, at |east 50%

i gher, or_at | t ' ot
hydhoimopin o Bam ST Hpfrolol 186 b BPOhpenORQ OOEYD gfatl, 0.1-08
greg%s,bh 6.250.5 @faniy. dd ¥eineiembodinents) sich hlrodsb@B Jhave a wgight ratio of

. In some enbodi nents, the crude product h ot a
ihdiso-grisdite (bomPErTOLA TSSE.S, Hanest Ach Agspslaghet Gt o, or

at t 30%.0f arkff@s content of
at fiogTh3 Eabpt Ut p-DAErnS bBhtotTh ShAEh A BElIsp e hpark
thedéradeisiodbasmay boéstimatettorbedn amangediure 610000.2 gramsad01-0.8 grams,

10% at |east 40% or at, | east 60% of the total
Orﬁdt&ﬁmefc%ﬁﬂé’ﬁf’m#w&ude feed. The crude

; I NE
Pos g Bn0dhents, B crille drpihict g ot N Mt ofat most
9084, 4t Mokesds, af toss L% at nowsh 5%n or atf mosta%e ofialii/yBricestent of the
er gram of crude producyt, b f, t 0.0 r
crifle fogt Tnseron g odimants Grunay PRoRC ey per et o Fude
Prg(%'%géat Q{O%'O()ﬂt {2t On 2P B x A0 Brams) ordk migest x 400 @dams of

n certarn ‘enbodi nents, the crude product has,
Nifé/Feg lmoertdin embodimentscithetcrude prodict has; pen gram ofierederngaduct, 2

bl Bl et 5 By B2 10 23610 a2
xf(?h%x%{s,&flﬁ‘tloﬁﬁﬁﬁnstgq(% s grucamzpst 80% of a nitrogen

con of the Crude feed. The nitrogen content Qf t he o
43 \IDspme hbedBent R costeopraduct hay s TANY gfiet pes §0% at most 50%,

orgE ol 1% 865 1N gl e oY K6 BogfRibe H) 60T

cEEHRARALNE HaSe a TGN 6f 4dRos0 1 P&tRGSEDES at mest (gt amatmostd).Of eln some - . .

product, a nitrogen content in a range fro
enchagdments, TN oéilmmvded?roémmay&ede@ m%sea%@'&owo 01 10 0.2,
orgﬂﬁo iqents, the crude product has, per gramof crude :
product,” from 0.05-0.2 grans, or 0.09-0.15 grans of
hy dringeftain Bashoditizm; theh&PEgnastiey pf thewoaderpugdusé iscat leagbli%

1.8, at npst 1.7, at st 6, . at ., npst Q t
highes, at st %k BUGHSF RLIRES D0V iEnil el oo ART rplfpedt b Brtlte foed.
lodi -ﬁgﬁhﬂé&% ikth&wekn 1 BS0c 15440, or 16-
m%%%ﬂ%ﬂ%g%?%% nts, tﬁgfnﬁ/dgac;f%t he Icl:rudeg &
2(Qroduct is 100-120% of the H C of the crude feed. A 10
crud roduct .H C wi.t hi n,20%,0f, .t he cr f
 ndi 1Rs0me qhodiments, fhe Gridd Brod Jias ﬁﬁ%ﬂ%‘ﬁ%?‘%‘ﬁ%’%ﬁ%‘nﬁm most

7098, di BosP SRS SSat inSostB 0% khe (50 hetetodtoniy ot of thelcnstiesfeed. In
conponents wth a range of boili ngqstpm nts. |

n so
ceembmatnimutinents;the coa gedurids etotehbe e aonleaher at least 10%, a

0. r o T 0] f

P B Bopes Bprarrai gt gt PutnloaBr o crude fpd
nost TROGuEe Pfodatt mBFkavé Qulfupéontdnt Of aDhodRa%, at miosiZ0%%, or at
0.001 grans, or from0.001 to 0.5 %rarrs 0

f
mhgtch03% of poRSirsprtantof thiemde fedadge Seifwcontsyt ofghe crude product,
pe%?g%% SSF g 0?190%11%{,] %%9%eea?m%tst Qo M@t mé&t 0| (ﬁ)%sérams, at most 0.005

grams, at most 0.004 grams, at most 0.003 grams, or at most 0.001 grams. In certain

g

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 nitrogen content of the
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or fromO0.001 to 0.5 granms of hydrocarbons with a
boi ling range distribution between 300 C and 400 C at

w0 2036é402; and atl east 0.001 grans, or from O.PEAIUS2004/042123
0.5 granms of hydr ocarbons wth a boiling range

cridk Prddubt! perBrakdfieRde o8 ok r:ﬁgﬂb@ﬁﬁnﬁsﬁl 004 grrhs MEenos£0.003

I n“sone "enbodi nent s, roduct has, per gram
grapgs, or afdeosd Ol grams maspmemnbmwmth# e praygbhasoper gram of

ramns 0001-0.1

& PRIt o e sonRhr i ratks Rom Yodhynd 085 Bys, bll.001-0.003
@15001 0.2 grans or 0.01-0.05 grans of naphtha. In

some enbodi nent s, the napht ha has at nost 0.15 grans,

at Iosamoembegdiments, Ge caidepsaduct baaasergsra%o sruds 1@9@% from

0.0552 B RAPELs Bprd EBAEG: IREHIC P cphp Al Phhy be o

mo@t B8Fat nfst @.708mOstQ%6, @t Mest 108, o@laerost].4p & s@phieembddiments, the
crude product In _sonme enbodi mantgi thﬁ napht ha has,

W‘é@f thercapdeoprogugstis 812006, orH0, LHIYe ok ﬁsgtdaéeftsll In other
s 0 o G5 Rc 8108200 e B U By . 4

crutib pt-odiust HDwilhire20%6 bf the coudei foedhH/C dndjeatés that @t&emdfbr
rarrstoﬁ 10"2 grans, 1 x,10"6 grans to 1 x 10"6
corsumption of hydrggen @P@ﬁ‘ésstl%mimw :0- 4 grans.

CoONMifs bhide %?o&u.ﬁ 1%895 S AR S 4B Q%f B&Bﬁg?@iﬁ%‘j In some

hazar dous thus a crude pr duct has a
embedhaientseﬂlp cinade ﬂredlmte ireheisstat taashih 00 h gtamse quirom 0.001 to 0.5 grams

of R sitond et Pelios FRRea AT UARD ARt ook MG P 204 °C

0.10P P Gt mmtg&ns'&%&@mgve&a 56%%9& BdsisGwith a
ring conpounds 4 WO 2005/ 066304 “PCT/ US2004/ 042123

boilihg range dispdbution; wm@wmam %Cras| 0, MPBay atdeast $,801: grams, -

. or #ﬂ‘{ﬂ l’.} @I tgﬁ]e bens e eng m;p %g:tgﬂ%%nge [\§istribution between 300

°can@tml=c at neothPd@aﬁtx@trleast :001 pydms, 2r ﬁﬁhiWDObﬂﬂU.Slg%ms of -
3-trimethyl benzeng; 3, 5- trlnet | benzene;

hyctroembcmﬂ with p boibipe mm@%ﬁ@umhﬁwm 96 &) P38 Lt k01 MPa.

A S8, o

comentifionie00901-02 grams,; 0.0003-GJ1 gtamys, 0120 D005 gramsatreedmtn

: ééﬂ&@fe” dooiehas o A0 2 Brires 56 1 0l Goams of naphtha

In A CerkBd Gt ARE RathRB ot Blos® X5 RS, WEDAT. 1 grams, or at most

aronmatics are used in~a variety o
0.06 gramy c:h' caléfimy meat igedns ofmaphtira. Shledtrade prodinot hds)ah certa.m

o SRR S MR B BB T 5SS D64 ths o e

rggr?%kg‘&%fdd% PRORITER InGdmel ethbfo@{rh &) tﬁéﬁ%iﬂﬂiﬂh’ssper‘agﬁ‘ﬁn of naphtha, a

roduct has, per gram of crude product
benzehmmm@em‘ahmestto oF gran®, @ones® 000§ graras, o A0Bog, M@)Zwams In

X T e
rangé &8 1 x 109 Qpals 9 ﬂﬁ@ﬁﬁran%r IQ 103 Hafi8 11 18" gﬁlﬁs 5 x 10

Crude product has, per gram of crude product,
gravystttd 340 egrams o Roapositionsthat @mtaamb@mgnamy b cowd@edhazardous

or 0.01-0,0 The duct
to el S it Tt L A oty T BRp B SAbep By nBteauir
spelialRardfing 9
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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granms, 0.005-0.0& granms, or 0.001-0.06 granms.. . An
increase in.the aromatics content of naphtha tends to

wOonessass®at he oct ane nunber of the naphtha. CpolaEs200y042123
be Val ued based on an estimation of a gasoline 20

TRl i iy S0, il Do, o
orfhershéne] metattylervapirthylanes ethylibenzenenb-ethylrdeanethy} bapaene; 1-thyl-

2-oby e nes e SRR ORRHRRS 51 BT Aok 1B propyl

be égxlégg Fﬁe@lgd-zf ﬁ%é?f lfe?ﬁ&L e; DQkhy2 i HirkethylheakerieN 2 /eftA$ 2, 4-dimethy]

&€ gasoline. In certain

beandegll A3M-feiratthethel habeere; ek pentyimaeshiddenagnet ha diethyl-2,4,5,6-
has oct anemgysg‘glgqrpggg t I east %‘“ﬂ"gg}? %ehgﬁ%sz&ene,

octane

Eme
tof}‘lgﬂgglhh y&%@ ﬁ@@@#f&om & Ene,fd%rﬂﬁiﬁhﬁ‘éﬁﬂ!bﬁﬁf 9Rlonocyclic

odi nents, the crude
arqnaticscre hmi in atvlaguvroftcomaler@m yetssand/orseld ag ipdividual

hgdr ocarggasrega\él | | i ggpgsgﬁnapﬂ%r%{n tgﬁ%ﬁhfﬂasanenhanced

cohfhP8£ABndcyLE Aloméfics,0 the total aromatics content in
tne total naphtha and 30 kerosene of the cr de fee bty
at |Ipasttaifgmbeditents tthe guge pro P@é@%%%ﬁnbf’ E%?g‘il 2

9% | t h
RGP A oS GIDEDY e
pro@dét hay, Q%rﬂdf&ﬁ*ﬁcﬁf rothadd, 4 ietatxylale oantmlafromd) QQlr0.4 rgrams,

in the t al naphtha and _kerosgne he crude f
0. WWW 0608940 @ftmaggzdﬂilﬁﬁm f%ﬂ-’sBﬁfegf ofeRite product,

g&ﬁtc%mewﬁoheé ﬁé"ﬂ% wist@@ PR, fmmao 09bakns, The

IC COﬁ'pOUﬂ In a range rom

.=crﬁd@91@&&ctma§; P8f gram oﬂcrﬁd)@ﬂrodu&, gpaaxylepe contentifrom|0.001-0.09

soradbO b armner O90-GIHBR or ode product, a

‘ d' st Ah lu?t{r%s@ gf'%a% '%ﬁ'oﬂu&lé cbAREET naphth® Brds @htrddsdthe octane -

grans, grams, from 0.005-0.3 grans,

mimhnno(ﬂﬁ&]naphtha Girades mayrbes@ineddasesimamestimasionst grs@sohne

pat %ﬁ%ﬂi ? W;eﬁéso}%f%oﬁenga][%g%fn@ﬁndg éu%&tlﬁn%édgto, cefloutated

lﬁiﬁb??dr"fﬁé‘ htﬁanﬁ)rﬁéwsﬁhs cAdest chﬁlas t}{Wallgrlam oeﬂcuiated
oCru product, at | east 001 grans, fro bovgs re8
oQarg rgmlm inG, 100ge of 35-60- aﬁhe O%aneamﬂleo of gaspli to reduce the

ker ose
el st 5l BAIBRES by {15 Bt 1o oo
cMB6RERAR, the Bride FRodugbdludeniaphttalthatins as eunanhnman:re:tf at least 60,
gram of 1<er osene, an aronmti c content of at

atdeazst @G,Masta‘}(} peatdeast 98, dvpically, the %taqeélgg}beﬁoﬁ{hﬁ Ingﬂlgtha isina
ta the k h f
r,‘}?g? grer ﬁ%%g@%s e kerosene has, per gramo

¢35 content in a range from
0.1-th éimw @ifBodinents, thevMide pfbdbciiraa mhighed tdtal aremptigsreontent in

enbodi ments, a freezi ng point .of the keros
hslipmborapazing ke NG gk o iputign beReen S0LC AR Prite € Sotel
& L4l ﬂ?th R@tﬁth th d
hipbiind RSt el 68 TBitelStap heoldfi KRR AP ROt adphth
kéroshhe®f tﬂtﬁzrﬁde.eﬁédl by apleasits Yo fat 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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t he kerosene portion of the crude product. A crude
product with a kerosene portion,having a high density

woR6osioagsels ' €ezi ng point may be refined to produgayus2o04/o42123
aV| ati on turb| ne fuel W|th 20 the desirabl e properties

de
Iﬂ(":ll ments eﬁ%?u de pro uct ﬁg it e? %%aem o%@g&lyaromahc
componhdstcpnﬂndmasahge fromtGA00i1 0. Slgrmlsgﬁ 000 b Dgrats; ar B001-0.1

rans or f 01 0.4 gra In certain enbodi nents,
gr ‘Hl%@%l" eB@Fneg i esel, an aromatics
con I GF¥Bu RO
at EIZ‘EL?{‘% pgé ddc?ﬁfst p.@r nérg%ne e#be?é?ﬁe%ﬁidlg%lﬁdéeg?ese in range

frone6.00pk0. 9ggrmm,di~om 06004105 gramsp §oar ®095-D3gramay arrfrorn 0.04-0.2
et o et iR 3o 8 7 B i, o

rar%@?fﬁn?fl 4%b Y 103 Rigtor 85 ME). content in a range from
1-0.99 grams from 0. 001-0.8 grans, or from

0. 110sameemhediments, thercraderprodiss bsypet gran ofezmd:acproduc_:t, at least

0. R st bk TP 8y B 0P LS Ba BIPD!1 gy of kerosene.
In BérRg §1hbochﬂleﬁ@r {68 cPudR FREAloNRAY Som 0700 [URD ghasis BP0 PRI3 grams of

gram of VGO, an aromatics content in a range from
kergsanep Ingome ambodigentthe kgresane bag pergramef kepnsenss an promatics

oo s A ERF O e, 076 O el 2 46 o it B iy,

emlbBdimehts)theMerdsbnd il pér gramfof kBRséiey) ae afoaedics bonte@iih airinge
enbodi nents, the crude product has, per gram of crude

from%lti)ei gragnsy ersfromd- 0k EADSof at 46 WO 2005/ 066304

gr ais, é&?\?é‘g&é@%&ﬂ g?génzslgg é? ¢ 5@%5 gr arr‘gb low-30°C,

. - belowO40 °@; armom-ﬁﬂﬁ&t Af. mﬁsagmthe coatentibf arosiatics .ﬁmf: kerosene
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30

ment s, e cryde du

nbo
‘Por%@PmS ewéﬁ% awcreaae ﬁea-'e}sf %’éﬁf’ W%%Haezmg point of

ther lé:ﬁ%né f)&ﬁb}q oﬁ%QQJdechédu&r i‘@udég)prgg%%]m@l #Rer85@RBortion having

03 grans, r ans I n sone

- a hegitrtmmmancbbwt ﬂ\@zmgtmmnudhmeﬁnag/tq proflunteaviationdurbinesfuel with

theP rti.on_of the me _enbodi nents, a crude
e RIS pitnertes oL Sih A Shcanido RS Ptne. but - | ess

: tha[héhr%&ﬁﬁéﬂimeﬂtsoﬂggﬂﬁe r&ﬂﬂ-:t Rds2P& gr@ of crude product, a diesel
0. 00001- 0. 0001 %r ans of cafal yst gram of crude

conens e rangerftone ORI 8 greens s fishe0.0010 4 granis (T certain eibodiments,

the 4P, BG4k B Bl ol BIRRREH (b D AR, LB i st 03
gradey 60stilenst 0. S(Qrmhl I sorderéntiod@fient§ AkY diesd] hes, s granbdfdiesel, an

separation abilities of the crude roduct. A crude
aroma@a%eqnt@mewarmpmoér gags; 0.3-00% gramn 09, 2t0h grams.

cal gl sl difodiReliy! i Bl PRARSPRA bg B4R U Efude product, a VGO

| ubri cant s and/ or ‘ot her ¢ nner0|af
comaitah ¥ sange Sth 00001089t grans, fidm 8.001 LU® gfagesdior fmmﬁEl -0.3 grams.

resence Qf a hydrogen source to, produce the to
In %ﬁ@mbqﬁm% e di F@nteeﬁla rdgﬂsqru%ff prodygt 3 1 4 Jfapgefrom 0.4-0.9
t t &&m
& Pﬁfglltdgté)sgagrc § Fllgtt pr ecur slzme{l% F&F? S co%@gér’(%@% { o) i“%GO has,
percgxamlof MMGQ nant dmmimtmtmngl aange fber). d9ogemsan8H0E grams, or

aq]éude feed containing sulfur is contacted - : i wth
'"he 8BS yst precursor.

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

F-?

embodiments, the crude product has, per gram of crude product, a residue content of at
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The catal ysts used in contacting the crude feed with a
hydr ogen source to produce the total product may

wOBesH66308 t he reduction of the nol ecul ar wei gRCTOFS20(0042123
crude feed. 20 Not to be bound by theory, the catalyst

mds?pqg%%h éﬁ@amammms{ R6ERY.02reakis, et tost 0.01

nponents in the crude feed
grdrhs, atiglost meofagmmsnom st 0901 gmm Jnisame embodiments, the crude

ST S eE 23R R P SR FARSRRLE o001 1
gré:lﬁé""oso $5,09\6tas, (BOGIO108 GraBy)ioy olms&) ®f @Bt | es

i nél ude cafalysts described herein. 25 |n sone
e b ddisoma embodimentsa thel qmde product may inelude gideast ypartippef the

m@%ﬁ"ﬂs S% é?n?%:}l?"%?m?ﬁ? é@? Iilg&%rposeg&a% fhan ) graws, but

1es§m%i @91 %ﬁhs 0\0BDE0TL0.001 Lhens, 6ENSD00190.0061 granss wif Eatellyst per
In atal yst is deternined by, addi ng the total
grm.og mudcmdwt tTémtaAm w&aﬁ'(@)stabm Pwyi hfuring

Wﬁﬁ&ﬁ%@f @lﬁﬁfé&ss '@f@{ ypI ca 5%&519’5 ra}nﬂ‘ﬁlblt corrosion,

mﬁlbﬁ @1&1&: 88d/oinBreast wter sephratiof abititiopofthe ofude |pmthlct i Arcrude
met al sulfldes may be found in "Il norgani ul fu

ingtudes gideast 8 pprtion offthe satalyst-may gr processed to produce

lu‘%%b'ﬁi%ﬁ{“fgﬁg?g%ﬁ’apﬁf%@'%@ " cortain enbodi nent s,

t h e THéZac2y B nyet fofra'yamnt ofttecradé feed in tie patsehezacfia lydaogen

soPTé‘fS§? P@dthe l@\%gﬁ?@l lg'P g e?igﬁtq@g{ (?8 dﬁglﬁrg ity S cg?aﬁysts The -
a}%sﬁo @5419 gﬁﬂﬁﬂn@ﬂaﬁﬁgﬁ %/a%gﬂj%@ redtiishi H86is REAvedted 1 tHe catalyst .

n certalnh enbodi rrents the TM5 cat al yst
in fizscongreting zam: when Inpdregepsand/on atooude fe@bmnéaanmsfSUﬁFnrels gentacted .
w}@retr S|t|on metal sulfides in a range from .

thesaulyt PISEUNET 0.5-0.9 grams, or 0.6-0.8 grans. 'The

TNG ﬂﬁé‘teﬂ%ﬁs ﬁs‘éﬁ’lﬂ Q&ﬁa&iﬁg {RY criBé foctlWARSA hydabgeiRdoatce to produce :
sul fi des | es of transition nmetal sulfjdes

thé tmﬂmdedmmasttm tb(epredm@nnspf geomoleaytp wmg?ét of the-crude feed.

N‘ﬁF&e E’ai?g}ﬂ“l é?@ﬁg%}’ %I\‘fa@)%gglo mer%%{nt ope nt 56 § gouree may

re§i@REAIediia) weighosfitdaipohents G dhe 2hile, fe&cbl!hﬁﬂigh alppeyadtion of basic
(CusFe9Sl% sphal erite, (ZnossFeq.o0gS), nooi hpe

(LewirdrsigsdironsiedLrury basic) endpesipeowsic ComppRgYs &fﬁe catalyst.

F
E:%sy?g %s %W%@ﬁ%ﬁ%{eﬁg%ﬁ%?%ﬂ/o B %f(ﬂs{:eldefdévg%?aie ?ropertles
1ndlﬁ%élgﬂillyatwﬂesﬂ:ltnﬁed§|{eiw§m82% Ior vaesi ted(Nl S2). In sone
enbodi nent s e cata udes 0 r .
t r ank wmﬁmm@anent% b GARAESE 1~°na i@fé?%ﬂi??to B3 Sitelypf includes a
coﬁﬁ)to%& ﬁ)&t c@ﬂt Flﬁk b REnGAGH By {5? Eﬁhﬁé) Forth® E]JrPGQémﬁ i §p151fcat10n,

ures ereot TMS catal yst is
wsighteofehémmm metat ﬁﬂﬁ@aﬂhe’ﬁh@cﬁtﬂgﬂ @mmcblbﬁeadm the total

gﬁfgq}ijtﬁ%tr Nt?q?lb gtathtg I 4 h A ig%@ bﬁﬂﬁﬁﬁr é@@ﬁ ays[re }\% atomic
raf#) @Pﬁfetﬂ' bﬁzltal% Fl?[ﬁﬁ:% Hrggﬁll? inl & re g 622120001501 Ob or 1-5.

'S su atomc ratio of a to -
Exasnples & trmmenﬁmamhsﬁlfﬁleii mag bs found b/ trorganieSalfur Cmnlstry ;

E@te%rgyc r}glclcgps a?.l evies Pgbl@%lﬁgngg@é%gg ingsrteorg]anol Y00k 2 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, af least 0.8 grams, or at least 0.99 grams of one or more transition metal
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15

enbodi nents, the transition nmetal is iron. In sone
enbodi nents, the TMS catal yst may i nclude generally

wbnowegdosal i 20 and/ or al kaline-earth PCT/US2004/042123
metal s/transition netal sulfides (for exanple,

sufles i i f S B TR ol Ry, U PRty o, pr g of

catal§8i, BRAA R btelS o6 ohelbranode, tranritibn metalysuifiles én a range from 0.4-0.999
(NaFe3Ss(H20)2). In _sone enbodi nents, the TMS
grm&ﬁ;:@?arm%%@é $8 ¥Rt e prepared in situ.

oy RS AR Pt il of K iR LR3I s “Bramples of

synt RSt ¢ etic
traBeltibo Mt sﬂlﬁdebﬁchﬂe gemtiandit® G el mmgﬁg)aﬂsm}sthltc (Fets) b‘@ﬁz 25811),

i i i o A il

(ARFERES5f s iR (CPgSH Bl sBtal fCuiet I)ag cal‘e;f)o

(ZhisF dopH)) ModihodiGted CagliesS 1), @hﬂhahtb tﬁCMF e§nzﬁai; stegnipogite (ASFstz)s

%c"i‘é?‘mé ?@ﬁe%aﬂmo ke ?ﬁeéia@ﬁﬁf’%@ . B Ui RO 1)

?'a 1 §8. TVB cat aI yst include
actory 0 S, orous carbon materials, zeolites,
or fh xome embo&meam; thel TMS satalyshinslides aneor mpre travsition metal

su@(:%}qym |s sub tant i alejyiqs Fﬁ%m?ﬁs%&%gﬂéﬁskﬁ#onS&&OMdSOf

mﬂEEBﬁMﬁhes ﬂie'fé&f' Mee TMS Batilitab, (6 oma iefitbodingens) Wmﬂ by the

ZI nc, or m xt ur es ther eof may contain one or
generaheheniicah foronds AdM4Sslidis, whqusAvrp@m dbes ewtal alkaline-carth

A o

» and® ik belOE, AdAtaied fatio of 686 Alis e @ege from 05 xd ASper ﬁ:om 1t02.-An
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t hereof, as determ ned usin

- atqreierptshols torgis inprenge fram 94089} Tﬁ{:@r@pg {%r aCtd §%05. In some -

g

L1 et gmponent, zi nc conponent
euﬂogﬁl)éﬁfﬂ%au :)n 6‘? en;aran5|t| on netal sulfide

' conpinseme eﬁfooﬂh&nﬁ}/ﬁnedﬂtdﬁlcyﬂlysﬁmyuclude gepprally known alkali

anﬁg)gb gﬂc@fen%a}gq @e@i;sg on el?itgy%iqtafs pgﬁ gq.}ﬁﬂ Ehi’&os 'g)t | OEK;FemSm),

a%faa?gﬁ 3st and/ or shefitd/ S Mok bﬁéuﬂ@lsﬁéfﬁjt RBlofdbattogitd V5

m xtures of = crystalline particles of

(Kis Jiie 245 28231 Gloy)s anddenedyatepa (Nale:8s: gﬁﬁz)@flngpmqgmbodmnts the

THES Al st ertondE P an 8 et B

retjeﬂ'e@’t’cf hd s%zln&&tl@fbaft&ﬁte-rh@tﬁﬁl @ldysitsywihetic banaiirlthay Muﬁﬂ asa
[ east 10°A. The TMS catal yst that includes al kal i

TMStcaﬂa(ﬁymthemltthedwanﬂ €8 (s), zinc, conpounds of

[ {
?u? ?[péglrgﬁ?né ee(sn er.ﬁgg yzsgglagvalscﬁéﬁeeﬂ d% t: rgféﬁ% &t most 15
grﬁﬁ@ Wi bt Mbstal %xﬁﬂﬂﬂ"shp ﬁiateﬁhl Poti160 graﬁsioﬂﬁsr[wcaamgsmt
Col ums netal carbonate(s), Colums 1-2 6@0
Tapicallssto¢ TS CoriyAfies from (i 53 erorsud QR0 LiO00 Efisd. 0001 grams to

1 ﬁ‘él?blg g’f pgoft'(gr?eﬁﬁrza(f %{i & pgéjtng Sf %afﬁS%a ags% nﬁﬁgﬁlgéof support
meigs that maybenee] with ke TVISrcathlfit Bﬁﬁ]de@eﬁ‘s:utory&ﬁidbﬁ,@c@ous carbon

to' forma transition netal oxide/salt th’HM% tali]
miterialsizeplites.as maixtugss thereefy In spme embedingnts &h catalyst is

substantially free, or free, of support materials.
The TMS catalyst that includes alkali metal(s), alkaline-earth metal(s), zinc,

compounds of zinc, or mixtures thereof may contain one or more transition metal sulfides,
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calcined at a tenperature ranging from 300-1000 C,

500-800 C, or 600-700 Cto forma transition netal
woxbesieemi4al salt nmixture. The transition netalPCT/US2004/042123

OXI de/nmetal salt mxture 20 nay be reacted with

%Ehht elfapﬁ%ﬁhér?ﬂw shifigéschighey vlléncetansitionl Rtetal sulfides,

|ono hydrogen may be perforned at a flow rate
traasuhbn trietal pxichs,mrmcugeaathe@aﬁ @8 éefamd uging xnpy diffastion, A

the t oxi de/

Poﬁﬁ’r#gfg?lakﬁl} 8%‘31’%63 aﬂ%&‘%ﬁ%h}%ﬂl @ é‘gp%nﬁour s
colfpoh&i ahd/BP 3 pbiion JTekedrarditichahewml sl fideddmponehtiofthe TMS catalyst
produce a reduced intermediate solid that, inclu

S
may, émsomegmbodiments; bpreanhas an-HraePHars eIpasition %%ﬁf&ytable by x-

erf or at _a tenperature of 35-500 C, 50-400 C,
fﬁ%ﬁ'@ %‘Fﬁ’e‘q“&ﬁd a total pressure of 10-15 MPa,

11- 14 SMBQ em%dﬁﬁenié} cfﬁ&lhﬂetpa@ﬂimw of meTMSie&tslym&dnms of
reduction tine, reaction tenperat gl eCtI(i &ﬁ 3
crystailins pegtijasof {he 4B catalyst havg dgeris @%@3 o B} fypt most 10

Ao o0 £7 03 heRR0 & Fioknrafiterit B%SOW@E‘?M‘“

pagicléd o theTRIS @talystavilligeherallyrbe af least il 0. The reduced

Lgtsgﬁ{;edl at e sol [ d maé gl%@%lm?@ﬁ ﬁﬁ? | meI l &?ﬂ?@
R A3 e g i

desichized waend desired smountraf) rad:ranemnpn moedal oxides emd desjred amount of

ol el b SRRl 2 o TR ol 5t mena

acél%iekﬂeat gérb&%@% ﬂﬂ@éceﬂf@ﬂn@%iaﬁtd@ﬁm ﬁh&édfﬂ@f&m a wet

ari zation. The dil uent

paﬁt&OH)hemﬁdStfPﬁﬁF wsmmmmmﬁqmémao sGioyéﬁQQSO °Cto* -

fofn o afeon g o ReARl S o Rt d G338 el it may be

caloliidGa ahetnpdrgmed iaﬁgﬁg ffma‘w-bomo ?(m,gsooamem io8 600700 POno form.a
bet ween 100- 500 0-400 C_ or 200-300 C. .

mhmuumdtoglddmeabwwmms Thedrangitign shetalypxd eta[m alt mixture

o e TR 5o e b L oo
hyﬂ?@ﬁ ia#y Hef peifoeod ataflowiaty suffivimt tor pmviﬂehﬁ@xcem lamiz@mt of
-80 nol e% 5-50 nole% on the

hydenies to e imaiiis metal onslBetabial, ey A0 e 4ddsd over
dl‘-@q Rburs gll ﬁq-% h5+u[§ 30 it tq%mﬁ%h?ﬁetﬁ cfé/ﬁ‘l@tapgaht xR GRskuce a

nt ernedi ate so I luentl enent al sul fur
redicet] titermddiete selilihht ingludesitlementaktyarisition metake nidydragenjaddition

heat ed _t f | t t
mey eﬁe e e AR Gl 310 CasOTAR L R 002305 4C T tota
prfa% ot u1r 184 MBS br 12-]39 MPa. alt ShRAS be Bndk@5tb8d tHAf reduction

ours. " Typically, the final t enperature
tims, resuitioh mm}mﬂathm sdlectivouof sedubingrgsss presserenefireducieg gas, snd/or flow

rafbeat Ui Ao e rars Fhe TREreRts s len ehfidif gelative to the

Aoty ARac kiR elddied ﬁaeaﬁ%méﬂmxm fTHeQG&.ﬁ:eﬂ itBRnkkdi@Osolid may,
O 90 C, or 50-80 Cto facilitate recovery of the

incatmalepdbodiments, bh pasrsﬁdﬂw%h afe-meah sigve weth naiairpalyexcemy

be | at.ed i 0X ree at My

o1 oo S el AL B SRR LG 6 bl 0 vt
10065 dilReRRIdh Sfal Shifdr, |aﬁ&)’of3@ﬁd 6rﬁﬂo&%bﬁ196ﬁndsf ofTsubhiQ MikiRre at a
pentane, heptane; br  hexane) to produce the

rafENS comttrel s evoltinn afiatandproductionef ges. phheokiluegt may inglude any
smtagle %ﬁuent that provides a means to dissipate the heat of sulfurization. The diluent
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techni ques. In sone enbodi nents, the catalyst is an
inorganic salt catalyst. The anion of the 20

worosgpmeioa salt catal yst may include an i nor garBQI/US2004/042123
conmpound, an organi c conpound, or mxtures thereof.

o5yt 0 s b Aok 007t 50

Iebst(:BOOGtS? or &1t 3000, a'l['ypmalljeﬁm diliéaethias nrbbﬂingsrauhgel clismbut:lon
t al t at | at
b S S A Sl e

t 1
VER) B/ GELIGRS! SaifuPloiflohfills BRI, Kb ndt 88 18R crogen sulfde
amtfbrckatols. ahk atnbost-of gnlfi ardt’mlmlfw ¢anopsindsaimiay rangs-feam 15100

ot Rl or -5l BlleVay o) L APIRS o Copumns 1-2

m%g H*’ﬁh@fn the oh.?:fﬁ E- %ﬁetmfbﬁrt%?fanc |sper AR 54861 of the reduced
ca u

ysts I nclu t are not limted to, m xtures
mfmedwmaﬂmhwﬁmmmwmmme may be

Mw@&v a Kl ErPRiARRg PER TG0 E: 250-450 °C, or 300-400 °C and

mm buttCdr BPTet Gttt Yeask 2hdus,or at least 10 houss.
mxture of  K2CO3/ Rb2C0OB/ CS2CO8; K2CO3/ CaCOB

Typicoly, Kipdbsy taagretsreds cedtaigsd fadSdears, 10 hours, 5 hours, or 1.5 hours.

@f%ﬂgg{ %vgéd s@%’x%@%&&&rﬁ%ﬁﬁ%ﬂﬂm mixiure

rdég b&IREISE Qe deftdad CM@@QEBO-SO"\ZDM 50-80 °C to
05/ 066304 P /U82004/ 042123 K2C3/

failie repgreny/ofdicrinlys froonthermixtuie.x Ehe gﬁngd ﬁi‘tﬁkﬁﬁ? wappe

o e e T e

. washedsvith #ttled¥0s poiod T a@di\allﬁbxlmgrsob&nr(tﬁat ex@nple, pemtane, dnbptane ‘or

I|th|um calculatda f lithium
gioam) OrProdH i HSSaAY ol By TS ¢ a?‘a&“if%%ﬂﬂ“éd“éﬁf sing standard

el gll st has, in some enbodjments, .fromO grans, but.
l'ess th

an 0.01 grams, 0.0000001-0.001 grans, or ]
0. 00h0sonde @ﬁi&ﬂgemmhe cdtallystt ik aw inorganic saltxatadyss The enion of the

oyt st calysLiney il BPteaie ORI Gp §RpARe coppgound, or
rdiﬂ{lféslﬂ&tredfn Qe %ﬁﬁgé}ﬁ@sﬂ{ cafy R il lalkalTRheth] casbdnatekvakali metal

i nclude an alkali " metal with an atom ¢ nunber of at

hydraxides, alkalimesaldiydddesy elkahme@al@tméw, alknli metahsulfides, alkali metal

havi n a 8 m u I
aciinies A0 e Bl ket oL oot e el By, lkline-carth
R eﬁiba@enéss alkhBnd-éurth haaDRydroided) alkalife-ddith Refl hedrides, alkaline-
or 0.3 to 4 when the | no;ﬂg{;am c salt catalyst has two

eayth mﬁabaraldnalaﬂkahac-amﬁh el selfidegp ak @-ﬁ%rth ws% a@ﬁt%tes alkaline-

T 5 o B B s B35

meRd theted®, range from 0. 1-6; the ratlo of sodi umto
rubi di um 15 bein and the.ratio

a? in a range fron}
of phoseaniq salticstal sty inplude.hut A nok laﬂ‘ieéﬁ‘géﬂlf‘?’é?ﬁ ofy 1. 6.
e .

RO RIALE RO G0l G toots NeOR K DR Cy0R
KWJDEVR&)E@OﬁC%%, Nai(D/K;OVKm WlGDﬂQH&SBbeIC@l ng in
L1HCOg/%HCO3/Rb2003, KOH/RbOH/CsOH mixed with a mixture of
K>CO4/Rb,C04/Cs;COx; K2C03/CaCO0s; KaCO3/MgCOs; Cs,CO3/CaC0s; Cs,C0O3/Cal;
NayCO3/Ca(OH),; KH/CsCO4; KOCHO/Ca0; CsOCHO/CaCO3; CsOCHO/Ca(OCHO),;
NaNH»/K;CO3/Rb,0; K,CO3/CaCO3/Rb,COs; KoCO3/CaCO5/Cs2COs3;
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In sonme enbodi nents, an inorganic salt catalyst also
i ncludes netals from Colums 8-10 of the Periodic

woalobmosesanpounds of netals from Col unms 8- 10 afctrbse84042123
Periodic Table, nmetals from Columm 6 of the Periodic

L A TR ST/ DR Syl i i

KO0RBCB/CHC0[c! ude,  but are not limted to, iron,

rut henium cobalt, or nick sfr m Col u
i nclingame emhodaméﬂ%aéhempmafl@& t5a tﬂL 63 0590001 grams,
« SR O80T b BER TN apmmm & Wi i,

pe@ gﬁm@oﬂmgr@tﬁc saft cmtysy ’ﬁha:lhetgapmrsag rcata:lystzsasom some embodlments,

Fro gt oo a0, gy LR Pl o e Bl g0l Ho001 grams
o, AR o 6 SR ooy i

are not
| . m Ine:dm emimdnnems aalmurgmuomalt\mtalwtmiud@ QBg DI PI0SES alkah

%Eé?‘l ox: dgs Mde WGflhl u%m %thza%?astll An stomic

raﬁt‘) B AP ¥l B8 haling Ad 4ibdlic mi®ert 6¥0it 4Bt T1 Hamlalleai Mbibhaving an

In certain enbodi nents, free of or substantially
aténm:mundfer greates than 1ds iny Some embodimentsHeina ramgefrom 8 do 10, 0.2 to

'6=ﬂt‘ozﬁ-?3 tg gy i pinle Bt el oy Bl 0 o il T excample

s Uafll @% nRdnclidd $20t8 € Sodivdothsiintlemd riillildmm with the
|norgan| c salt may_contain, per gramof inorganic salt

raie pEsagium te potegsium being ée 3 gapgedramy8dotiihe resiey sodium to rubidium

oefli el 5 Lt P Rl TR e T4 Fagee fom

O.Ieﬁsriﬁambtb&Mﬂﬁﬁéﬁ@ﬁhlsﬂhcﬂbhbﬂsludaamhﬂnmﬁa@s atd
t hereof . The use of TAP to determ ne.characteri sti

St sl thetereis R et SdHINY FIPOTER IR peig i gange Trom 0.1 to 4
4 6_2Iﬁ sﬁlé%gﬁjg)é@ﬁf%é s,%h 11%%‘ anie sﬁ@&tﬁ‘@?ﬁ A it184e5Ret8ls from

er et al. A TAP system may be
Caﬂm 8eld dfitherPériddic ’Ealilte,aimmpougdsﬁ' retelsdiom Pobumns§-10 of the

The . TAP anal ys e roed in
Peflodisrdic, eriats gl €7 B 88 eriowB Tabf. ESimpiighof msyls from
(ﬁ’umﬁtG & the péridtic TabIE, drmAniréd @8rebf. OMellls ﬁ@m@ol@ﬂhn@ 8-14Gnclude,
and at avacuumlnarange from1l x 10-13 to X

but éﬂe ncd dimitedifte, irampaheniumecabalt, erickeh Mstals fam Colamen6 include,

oo R 5 Rorh i et B 06 SO, e
1n&ffg@ﬁgtsﬁl@ chtAEiatiu@ess@ 10, S ganlsy it 0.2-9. M pams of Ranyxpicklgrr gram

ses that evolve fromthe inorganic salt catalyst
Oflh@‘gemésélh%idﬁstrmnom de, carbon dioxi de, hydrogen,

. T i ch:
v B SR, T Blaois TR S BIRFUR) MRt il Ses fom
Céligink DD flvdrCéiaih 18 aifdhe’Bdnddsc TeHl€ chMethls ﬁomdl‘rﬂuﬂarlédnclude

to be the tenperature at which the 15 i norganjc
but aren0f imitsd dorhosonipsalvmanay . Neprligygting @F?é‘&ﬂi%%tlrﬁl%tﬁla ggides include

i 554 13 AN U R, g v
(Mds0Het erm ned using TAP. The tenperature

The inorganic salt catalyst is, in certain embodiments, free of or substantially free
of Lewis acids (for example, BCl;, AlCl;, and SO;), Brensted-Lowry acids (for example,
H;07, H2804, HC), and HNO3), glass-forming compositions (for example, borates and

silicates), and halides. The inorganic salt may contain, per gram of inorganic salt catalyst:
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or the tenperature range is referred to as the "TAP
tenperature”. The initial tenperature of the

woePgsaiadr € range determ ned using TAP is ref a0 RUS2004/042123
as the "mnimum TAP 20 tenperature”. The emtted gas

metilina pry eiergRREg PG Btz cionf dop B Sheppment
mé@ﬁ@%%@ﬂﬁﬁ%%sal 2566, 500y GiffROfob AR HGs,ar combinations

y, the TAP tenperature is in a
thegofije from 300-500 C. I n sone "enbodinents, different

it i t abl e .i.nor.gani 1
comy B s A oS PRSRR ForA B g . et
NbE 6219146 Eond & ami%oﬁg,m@tetoo@leam et alyi andt5, 264,183 to Ebner et al.

rnffection associated with the emitted . be .,
AITAP systénymayfbetabtainaddeom Mitara d eM%FSe@‘%fﬁfg’Yléﬁ% fi5.A). The
ructure. In a highly ordered ¢ Iedgtop €0.500@C. or 60-
TR gl v srSrieh y SJiPeBRuE iRk Fom 25 9807€% 30-300°C, or
4@*@,% § hedtirgdafe in TahReUraf 10-562€5 or 2640 Cbndaita vacsum in a range
t

ereof , fromthe structure requires nore ener t hat
from o670 130207 tor. 1T 1eMpBraIvEs B SPRRLOnSAn s tease a5 2

i ONS are no S,0C| . . hab -
sl g oLy Tt s g it oy cmsion
froRVRE irloPghni SaliCdatily st ik messarede Exampldsof ggees dhailevglve from the

required to rel ease ions, nolecul e nd/ or e
inprgpstselsony L Fnp e o RnosE, Sien RS, YRR, HaE or
of . i0 Qr : 1 S@] gstessey i Iution
S e i L e A e
foDihe dryardé et @xalyhtisdateaiedsiscoasidesed todhesthe trmpsratgresat which the
.released froma highl rdered crystal structure at a
inpsgandq sl gﬁ‘i‘l&‘?"é‘f{ﬁoﬁg?%cﬁe enbddi ments, a heat of ,
di 5sq¢lahd QbainoHR, i REBANL of thited ahedya theriorpic salt catalyst
r
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differentjal scapni al orj - teth Bt BR% tefnperature
05531?6?‘@?%9“%@“%?&'{3@33“?30 gs?.llgfag tteelrkﬁ erat ur e?ﬁet:lpql ed P

of the tORPALRRP Rna UERmiABd ulihg TARes tefeired arsdhel ‘minimum TAP

ransitions obServed during the first heating

tgapaatatd’y are representative of entrained water

and/ sol.vent a i SR afildaMiys@f suitaBle for contact
heat em‘%%d;%qsd{’ﬁ%c@?{_egfg?m&g%ﬁnﬁ%, easi | i;}éﬁ}é)bser ved

W8P crafle il i DT AR temparatusy rahgeiframddOs6H95Ce 208500 °C, or 300-400

enerally 10 occur below, 250 C, typi lv.-Qet ween
Do Grypillys the AR tempertirs i g igaiam dpro0g °C i Sohne

caoli ng. . c - acﬁmi | RgarfOdlERA s Also xXidbit
eﬂ@é’fm% t%%é?g%%@&tgf‘%%sg?ﬁt e stgﬁgziﬁeo? " Heat trgﬂssiti on" e
ihBéctbas, bat AthEffrenCEAR térhpdrataresur s when or der ed

nol ecul es and/or _atonms in a str.ucture. CO :
di sorkemsasniids of the 1erizahiond Of fysP gggegs\m the spitted gas may be

ring
BISaic HGheorde b 44l D BrystPétalohurb Ol bhightyoedsmd crystal
atnﬂg(tiw%@u%@l%rg ﬁ%&%‘[ﬁgg an d/Brg r atons 15 in % X
shuctued, diesioh paniviesare genkmilly dightly assooatsd, anskreleasmeligny, meolecules,
decreases during th C anal ysis. |ln so s
dBetoh SREMIBEOH dncies, HOBIRT SENoRe ol B snoaey,(Ghpt s more

t ”' R arndt aB@Riaeld foeatieothbriassrongly as
}feﬁgt hg?gﬁg}eﬁt%geg{%&s tﬁlg{iﬁﬁgﬁ%éc The tenperature or )
joesper phlyordaederystal sthichive.t Pue ’mafh_t: lowerien assgpiation,dess energy 1s
glegg{aﬂ? T'tlaq%irsé lt(t> re gatsg 50%1%} molee cr-:sS: ag%{' Ea%eé"lﬁ'om a disordered crystal

structure, and thus, a quantity of ions and/or gas released from 2 disordered crystal
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second heating cycle is referred to as "DSC
tenperature”. The | owest DSC tenperature of 20 the

woesdsaiodr € range during a second heating cyclmCT/882004/042123
referred to as the "m nimum DSC tenperature”. The

stiope R e drofiBh i 3 ity B igdish Br BAFreldab ) fHlghly
orfered Brydfal bttt a selatted tehgteratomt ai ns i nor gani ¢ sal t
eneous

e e, 4 e ROPRACDOlS, TGy v
ob%%{v';@ \% 9fagnmge HREP5eE %@50@%3 9V§h@aﬁ?§§¥at@ Br E&OIRHg Rl of 10 °C, as

an Inorgani c salt catalyst that contains
detipigainisthgsodiffepsaitinl wassing nalarimetent inveDSC method, a sample may be

heaed 30 AR IDETRIRY £0OLR8 10 R AT GF et B ACHted g popgud time.
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Teh{ifndBberdd i 6Tk Rt accbRully 06 RpREclatipe Of Gntiied
water fiel/ eradbveheatd may notie representativeod the aatipbdissosiptions. For
s e heSbed o e SEESR A B8 s
oﬁﬁﬁﬁélw:zsﬁsch%%&g? Stwechi10bi80PE! tielASRsiEbnSBbserved during the
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covting dyele and thersetondcheatihg corsespémd tocthe bert of disseriation ofghe sample.

It e afest E0E BRERS ek g R oA HaRteq pglecules andior
atGk PR Mﬁw%t@ﬁ%xﬂé Efsidf&fed 188 ke RPatibelifcreat afing the DSC
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CE SRR S Yot e gl e e

o ar%iysﬁ. Ths8e ehdb8RTents 1 Woal/Edol n@Adition 5€ithe Sndrganit salt catalyst
|
~o@ats wier anahge (o€ texpesaiires that aredatested uwing REE Thgdempergiyge or

o i o Pl 8 B oo S B b okl during
seRBAd Beatinp 9clb Y Rearian as MDSCuempearhtupelt tThel lowestDSG emperature of

gher interionic attractive forces_ between_ the

salt (sharper peak and |pcreased are

d he, DSC
the derupsratus sepge éwmmﬁecpaébfeﬁal@g&a@ﬁ&ﬁ@??ﬁ'fﬁr 4 pgfpum DSC
telfn%g}alturel’ Pfle ﬁg;%ﬁﬁ?éﬁ%aﬁﬁgghﬁy%gﬁipﬁ%%h%sﬁfod ift rag'ﬁllige between

rcradit, S ac ty o e I horganic sal
200-300P@, 150c4505€: or 900-U0YBCr easi ng cationic radii. For

LS S oRbch o oS AR 895t
h&ﬁ&%&ﬁ@@&e@%,%&gﬁ g?ﬁie(b@& hRBEate it 06 Uea dbbsbedasthg a

quantiti gas or “coke relative to contact of ,
sdchad heatingeytle ashyvbet relatively diargen In e innsganic sdliecaialygidhat eontains
.of an iporganic salt.catalyst that includes catl
ingpaeRc. AR e B A el Aol hamoRrasar AT S b g peek
adsBERh HiiflERaE AsbARdPhuring @ Sechd HRatigOlR]d MEY basdiaivdebroad. An

total liquid product yield of the process. In certain
alseheecifipenksin aD8C ispestiamnindicstes that thesaltsloesngt absenbpy gelease heat

i G seHnPd et JOreo ook 21 bt aioh IR ndiggtes that the
sﬁ?&ﬁé'@fﬂﬁ%m}t@dd& RbfMERE upRmatagur e, of the

I'norganic saft catalyst may be below the mnjnum DSﬂCi .
t enpésdwmogensitya thespeasticlonef a5f inprganicsalt griktuee ngteases, the ability

| t he i j | t .
o By S50y G M A
HoRldgeRatyeof 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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and cesium carbonate. Potassi um carbonate and cesi um

carbonate exhibit DSC 20 tenperatures greater than 500
WO.2088/0688033/ Ro2CO3/ Cs2CO3 cat al yst exhi bits a DRA/US2004/042123

tenperature in a range from 290-300 C. In sone

enbodj ments, the T B EHERY YRR .
depsify ‘Y’Qﬁﬁﬁ?ﬁ%s@f”é&ngﬁgbwaﬁ one of ltd% o:?g%)r anic . a.mon
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%é}egrggrg%md%;g&aﬂ 2iids offargéQonie Radii, afd thudeklityoif the inorganic

econposition at these 30 tenperatures, in

mmmﬁaamm demcashrg catienicradit A erl examples RALRCEof 4 crude feed
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wkﬂ@) I glgqsfgl(l:'%q 13: %R’& cg 0 gz} H%&gﬂ%@]}%ﬁé‘iﬂ& ﬁléigdes lithium
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Al P o s o
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par t Fnodeetain embddiments.che inerganitatalt ¢8 0T Imore

nmobi | e., The i.onic cGafédday b
ingrmicy ke S pim IS Welgetidhe fﬁ%@%&ﬁ? EROAARIRaRS oy be
ddtERRBERL: 'Pﬁe&fnﬁﬁ%MDsc Itaﬁpmmmaﬁxhl & mnrg@mc m;l]t caltaémglaéf be below

conmponent_of the inorganjc salt t.al yst, ¢
theamnnnmm@tqnmep}m@fo ,a'ﬁ@ oneof @39 gxy e@rﬂ%aﬁs m5the inorganic

N ' ! u!ldﬁld i dbonate

%5‘?“?‘”‘:%% 3 ? u‘? rt%én{ﬂgr%g& %‘t.‘?ﬂ?”ég?l? ance. To rrleasur eomL

andPEsRme wﬁu@u VPdtyssiurh barbomae gachtesiuga carberate Pybit MR-

ensies s o 0 ‘S RCEPaH RV ] Slabiigipgs a D

tek t&l%‘?d} Rebolsguersed in the inorganic salt
emﬁjamsm;zﬁiiaz&: Tmfega%@%g @;)at aq S%vqur}éﬁ E)?SIC temperature
ovgéé’fs'ﬁ gne, g g‘%‘l?égéa ﬁgﬁcr e Q’@ﬁf’{)@tﬁ@ ﬂldggan?c salt catalyst.

FQF & aﬁmgpge,ttﬁér’fﬁﬁ’%ﬁ &at\ﬁ@bf B8 endrpaiie Wamlys’tﬁiﬁhyl I in a range from
towre 1 duri ng heating. The resultin

350508AC. ﬂhcﬂﬁjbltmpewurﬁ@iﬂ@r@fmnoﬁgﬁmﬁéﬂ% Gelalystmaypy ifa range
166 ]
@Q%&ﬁigé,&nggh%@égt 5?18?{%{“5% 3f ﬂﬁgtmd bf&hﬁlesg}% ﬁrag Be at least 500 °C

P SCRFRI 0bess. hompgeneous (nore nDbl I e) WIthOUt

oo e ks e A e Tbt S5 oy 50
t

SO crRehs Lo s apPEET R 4o Pbﬁﬁ?d%@ﬁmﬁ o e nle

temperatures, in many embodiments, can be used to catalyze conversion of high molecular

weight and/or high viscosity compositions (for example, crude feed) to liquid products.
In certain embodiments, the inorganic salt catalyst may exhibit increased

conductivity relative to individual inorganic salts during heating of the inorganic salt

catalyst in a temperature range from 200-600 °C, 300-500 °C, or 350-450 °C. Increased
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have a different ionic conductivity after heating,

cooling, and then heating. The difference 20 in ionic
WOm0s/ds304i ti es nay indicate that the crystal SRQIUGS20042042123

of the inorganic salt catal yst has been altered from
copBu@ivVi JTdhe BARRIC(shit cathlysOik EendrallR atiithfted & the pRRRs in the

(second form during heating. The ionic, . .
inexgavigsalt vatalystshecaming mpbile. | The, ionicsopsystivity @f semp inorganic sait
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-registivityaffahe sanple shonld decreade i thetobserved empant at metsr 16hghould

. deformation tenperature may be a tenperature range or
%ngl e tenperature. In certain enbodinents, the " °
par tinGbfe egfbotiitfentd, A04 Béiired té3pdratar, Bleyifbressiclsall @hialyd may

under gravity or pressure upon heating to a

hage g diffierentdanis cordustividy after hsatingy cooling and thenteating. The difference :
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o PSRN e LRB rlt corty
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duriagherting, rEedpnie enduchyitigamfier Beatingcare srpecteddproesimiler or the
n: . [pt] res
i e e e
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| j gui d, and/ em. liquid_at, or above, the TAP and/o
100448 spicisedrs 85 microd e SENA Bicraiin &5 CREDIRG Dy SATLIE the
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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

o
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granms, or, 0.00001-0.001 grans of inorganic salt

catal yst per gramof crude feed) at the 20 m ni num
wOBos/esepRr at ure. I n some enbodi ments, powder XPOEHYS2004/042123

diffraction mat hods are used to determne the spacing

toeletods Sffcr B ifple WIARLERRRL OIS (3] fopd 5 §38%nd form i
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peak (corresponding to the inorganic salt atoms) in the x-ray diffraction spectrum taken at

r-q

temperatures above 50 °C may be absent or broader than the Dog peaks in the x-ray
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wei ght of residue and/ or coke deposited on the
catalyst is in a range from0.0001-0.1 20 grans,

WO 04668305 grans, or 0.01-0.03 grans. |n sonme PCT/US2004/042123
enbodi nments, used catalyst is substantially free of
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P oas Captgllingsoptastiag Shnditiips n erEbpaton wih ok Goalys fesegibed herein
n%daggrga%&% thaPﬂHﬁhctov'vri;l[PlooQ%'r h%ag E4iRE Bolt @mbkr®O C8fridiifison of the

granms, or O. .89 of the crude product
MER cgnient off vatious eruflesmiay sllow codes tecberankedgbased om theirtgndency to

TP P Rty SuHBab Mk e BihL P YR 5 it e o
chidddfould B8 Befectd!t8 it Rre dolke ehad DEUEd with@ MER content of 0.001

converted to commercial products with a mniml anpunt

goinpofMCRepar gEan ofi erude.s Disady e/ ¢o8tes aypically have MCR contents of -

e i
gF-amin séthe BMBOdithedts, HedBidueadontans indlodsbkg canient déposited on the -

nost 0.01 grans of the crude feed is converted to
catghy st SRR sRRTonHesiod dayks R mosh0d grens #bBstRH? grams, or at most

f O +* . - -

LR e SOk Ty Dbl e,
veyght of laelrsbhman@/er cokeadepofitedrondhe Exalgstiis irpa moige éwm 0.0001-0.1
Controlling a contactjnag.zone t eratyre, rate o .
o0 0L Biains, v ol Hibsiitar. TAspa eiboRimi s g catalyst i
s%ng%yﬁ mng 9? g.gfdue% Y 8dkel 88 Gertddh emPHBIRALS, @%lﬁacting conditions

perforned to nmaintain desire
aresamtriobed suehythatat moets0.01 hgrenspat endsd Bi0hwrams, at mest ©00pgrams, or
he t erature i.n.the cqntacting. zone b .
ohBor S LB O 5Pl iR e Pt e of GLRatcto Cigplfetiggep crude feed
WiHhE BatalyeY @idel Etitlolled SorthitRig@Bndifiene Motiacdsiateduced Quimity of
dilute the anount of hydrogéen and/or renpbve excess

chicaandforgnsidueeretative dea auantitnacoke and/ontesiship paedused by heating the

the te rature in.the. contacgting.zone b .
ol {20 P B PRl bty ot 8 ARt eyt going the
s&A8 Bontéetidly, coadifivgs. Or bel ow desired tenperature "Tf".

In certain enbodi nents, the contacting tenperature is

cont be certactingrcondifions may bs cerfralleds infgmegmebodiments, such that, per

%ﬁ%@ﬁ%ﬂﬁﬁ Ee%ﬂ: %ﬁ%ﬁ%&#&%yﬁ% %iggr@%g@s; %rfgagﬁ ?.tg;“gggms, or at least 0.9
getiOst the Blude febdl igeotvertedtoGhé ehd/protiacC DRlicaly, betwiéh 0.6-0.99

bel ow t he m ni num TAP tenperature and/or the m nimum
gne5, 0t6cdr) @raresy o 0.76b8 sramenfihecruie pwductaes seampeherude fred is

pfo%%@(f aﬁrﬂ% éo‘ﬁ%ﬁﬁé‘t Ebfveldn gﬁhg QRLE %Jdetg atc‘?u&eprgzlgct Cvith a

minimal yield of residue and/or coke, if any, in the crude product allows the crude product

to be converted to commercial products with a minimal amount of pre-ireatment at a
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380 C, or 390 C during the reaction period when the

m ni mum TAP tenperature and/or 20 m ni nrum DSC
woaepsesasaar e i s 400 C. I n other enbodi nents, tECT/US2004/042123

contacting tenperature |s controlled such that the

itﬁgﬁﬁ': :Iit gl lgﬁﬂ&?%imqﬁﬁ% % @{l,yﬁ hleo;gtgﬁ grams, at most 0.1

MR rﬁostt)h)s gams,at ndgo 03 rgmmbu BEMOFED. tliegxmtoftlid cﬁ’dde feed is
Be 450 C, 500 C, or 550 C during tgo react

cwﬂa@twmcqnﬁéns&bw hydracaons.o g erpeodimants, a3 010 0.2 grams,

I
B0 BTBAES, 4 ABEL it 0f 041963 gfFRtdralohlitaddisbre
hydronebaisee grapmnof md@&bdha/pmdﬁl‘ﬁﬁ tenperatures mmay

yi el d i nproved crude product opert| es. control
rray Cpair mﬁﬁp@w@w@a@ fors, gpn g Fiyde %f@g}%sr@te of total

r
e RR0S S A0y BASuU TR A ool i BHHiMo O DRreof, may be
paﬁrnie;istdi mmmtmhdemmdi'emtmmetdmpemmres; dn sGfMe adodiments; contro] of

the crude feed. I n some enbo e congdi ti n|n
g grmperRiORe 166 COAIUG S0BF B3 PEeHERLORLS of a gaseous
hﬁﬁﬁ?&l ngé)%e%dio?%l 9RdLEh Rl donfaRting Yoie tH‘iMu‘teﬁﬁJ: HSlBunt of

the inorganic sal't catalyst " to a first
hydmgmaaﬁlureembvaexdewImt from the cmtatttmgsmnsoo C, at

| 400 t |

 hor psoiee ebadtingtls, S Fiincieltiedh i contatfige 48k maY b Sirolled
suBhhat 430m raﬁ&e DRk cefcting e & atMEtive 18t befow Hebired temperature

certain 59 WO 2005/ 066304 CT/ US2004/ 042123

“Biib dul certain smbodimentsothgaontacting tempsragung 43 controtied seeh that the

cé‘;‘qé%‘ésezé%‘% b it B0 F ot B AR dopradils 8o i minimom
. DSC @embaatee. ff @iadfemidiiGentsOF, 388y B 30°C 59109@2@ °CTetow, or 10

condi ti oni ng terrperat ures may_be_ deternined

- °Q (‘?F]@Wﬂlﬁ nngmmm. taPdemperature M@loh@amnmw%tempemm For
L o]
1eC°nlg ') 0”' ngﬂ?ewﬁg ra uroélgd&t!rrg BIGPCadL er m ned ol §°be 370°C,

- 38@PMara3d0 resiveing shereactiongreariod athen divd minimaei TABriemperature and/or -

Qhbt ai n by heati ng d.cooling the inorganic salt
gg P?rﬁp’ée’cﬁ@ Gn a DSC. Conditioning of the

| nor gagh adpﬁéﬁt@ &Hé&oqﬁ@%g%ﬂagé%ﬁ%‘fs%ﬁu&ledasueﬁ H4® the
e pe orne at owe re

feed to tion tenperatures
tentpcrahnbemteombmwe,sthm eatallyw TAP tepeperatiiecandfor the catalyst DSC

re n 10 .1 n some enbodi nen a o
Bt B A dhe SHrdiqig SpergRTs Ay Of PRI 15be 450 °C,
sodwa: eRf550 °crauhhg tledeAdtidRRAYE wheH e ReniMiahd EAPBdmperature and/or
changing a rate of total product renmoval from a

nnmnmm:DSﬁ)gemperetureFxsr4SQ>8§rqﬂlcmtr0blmthasamgctalgrtamper@ﬂm based on

o TR Rt s Qor A ST e e ni 5 aPiygd cruce

prodfégRSheRiesd ISRSR Bbiftrol melya fdr\eRatBledfedr st calke fOHREHOH, aecrease
may increase contacting tinme, nmay increase a yield of

nen-gonggasable gﬁﬁ@@mlowomm%them@-r poration of

hydr enfro s.into.a t . .

0 ve g5 Y7 moPirRic ey O Beloohdligfed prior to
ada‘uéfwftﬁé tRide EUAD TR 8dh o BMbOdinieRes the cohdlitiohing ma}qala@plaeb in the
contacting tines of the crude feed with the cataly

preagncp pbthesaudgfeed. Consliieningitheinergenip saltipatalyst may mclude heating
th:é é{log%&gg salP catﬁ?&% Q %r&qgngergt%?er %?&sﬁm, aP feaéf%() °C, at least

400 °C, or at least 500 °C, and then cooling the inorganic salt catalyst to a second
temperature of at most 250 °C, at most 200 °C, or at most 100 °C. In certain
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to the anounts of diesel, kerosene, naphtha, and VGO
produced at shorter contacting 20 tines. |ncreasing

woRoges@act ing tine of the total product in theCI/US2004/042123
contacting zone nay al so change the aver age carbon

nunper of the cru g&%&é‘ d fadpd from 150-
ewm% &?’K’b t per cent ge of | ovve%
270020 900-89@13@ l'ox %ﬂmopﬂy&d 'ﬁein catled tordsecond temneygture|ip a range

some enbodi nents, the conta condltl ons_mm
frarh 256240 °6y 30-200 56, o190 45 @%&Pgt AR S%%Ybe

pr essu d/ or. th sgﬁahéﬁtyﬁﬁdtﬂﬁbe bfém eratures. In
def ‘?}'E:F%?é@@ﬂ‘?etq Wr@ggﬁﬁg&gﬁﬁﬁt of hydrogen tnhIz%tS I:’t he

Rid tam eratuzes hay be determsingd e
S°‘*‘L*t$t“y‘ﬁ‘?‘§“*§ﬁ‘;’%g ““‘g ’

CAREE ORI R AR T (O
inGhude esaﬁe gg@g‘&gteeﬁmwﬁlmpes CndRidiEez of a6 it catalyst

roma single crude feed. The ability
maf aﬂéﬁ%ﬁ@dﬁﬂ a dridecfeed todee pcrﬁumdat lowstrreaction mpgratures than

termmsreevmh sec i PO SEHONL Y FOBER BRI o,  Upt ake of
hydr ﬁ? &%b@m@ﬁé &5 Sfifled? bf GAPHIRY, iRl VO, top enirtunsbethereof,

f eed e crude product. An increase in Ytaggg
i thEtethl pro¢uctymalebevaribddty ohatlang eaate®f totel Rpdydt gemeyal from 2

cér?t&%g%lgéﬁtgrs i nci)rporatl on_ of Q%%E@%F%B{;/ "mggﬁendstomcrease

U

%W%% &fﬁp mﬁtﬁﬂvﬂ&ﬂaﬁw iincreashasgepressure

e cru roduct (20% as, conpared to the 1d of de
relitisbetolandnilial pressure reay insresss oatacting kme FRAYpeTeRts dopield of a o

hydr ogen .gas durin the s&into a crude product for a
%%?W"P‘f? g%%‘?%tn proper%dl es, et ve

-gi&ntnlim FloW ratesE cﬁidécfﬁed 6ﬁ§3fﬁromtsaumeﬁonmay1altnr combinations of these

consunption of hydrogen |s desi rabl e T

effycts oeresserlicantactiog smpsof fecudR: 46t e aab iy foduoeen -
aI Lordl hepp]tp qulge?e\[ﬁ éHe 5ﬁgﬁmé%d%r&gfé§§ed dosdunt of VGO relative -

the hydrogen source

td Ehecdiﬁtﬂﬁ'ésf %&s&ﬁhﬁo@aﬂ haphtha; endl & GO privlueed atshomercogtacting .
ncr nt ent r m
e GPhST oSS i e mor o
oﬁ%tﬂ% 5%90% agl?d oi' e dride frodhdie ivresed c@:taﬁtng time may
ar bons an

or steamYyi el ds nor e I|qU|
rbstﬂmeaﬁgmw@mpbmmagmtdewenc arbon narebys nddbus, pdgher APL
contact of a crude feed with an inorganic salt

,&’%\‘tlail)-yst in the presence of hydrogen and steam In

enbo%fgﬁ %n{bhaﬁn% kﬁad&n%ﬁhg%ncuﬁoﬂstmapwmakdm time. For

th méthane I n the presence of the inorganic sal

eﬁtain@le,{ ge, contactipgptesairg aud/onthe gentagiing EHRFGRER fnsayaap ingreased to
crude product | ncI at o d
ingrease theameunt %ﬁ\f the crtgﬂecfg&f‘ﬁ a2k 520 rdiieé B&Rude product.

corporated into

tjﬂ: b?ﬁ’t{y% ehe] %er éiﬁ&liﬂt%i;h roké’tﬁulﬁﬁkmﬂthmbmde feed, while improving
n'‘cer

aln e 0|rrents the vol une of _cr

sthadopattiés efithecrude fredf inerpasasdhe trpeeef G s proRcHs HEk may be

hydro sours in.t f

o 25, e RSDEE B0, B A6 e Abducs fom
ﬁﬁ@@%ﬁfde £084 Ak hIBGW Hifleddht t@hspRirtation tnd/BDGeagmenttspecifitations to be
a

ol urne
satisfied.

Uptake of hydrogen may be assessed by comparing H/C of the crude feed to H/C
of the crude product. An increase in the H/C of the crude product relative to H/C of the

crude feed indicates incorporation of hydrogen into the crude product from the hydrogen
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crude product produced froma thermal process at ST?.,
The total volune of crude product 20 produced by

wodbHssk30af the crude feed with the inorgani c SaiUS2004/042123
catal yst may be at |least 110 vol % of the vol une of

so%ggi Beistively Ipw inergeseria HIC S TS Sﬁwhﬁgﬁgb‘{% {dfnpared tothe
cm%ﬁ%é@éiﬂgﬁ%eg ?Ji?ﬁvt%h} vap&élgﬁr]p;pﬁ&?& PAbgen! day dadng de paycess.

on o e cru ced. In certaln

Sigmﬂegshm@t@emnc ofliile cfude graviugt prgpethies, Tglative torthese pfdhe crude
eed, at l|east 0.02 25 %r ai ?ﬁ d.l%t I]’esza%g %1‘%)5 gr amns,
feed, obtainegkwith puningy GeRSUBIPUON ¥,_§?Pd S east 0. 001
01 anpy Oferio N hilGEel SnfGNoARReM ity al0iraligRd to alterche
int presence f an 1 norganic salt catalyst t hout
plﬂir)r%ﬂ:igé ofhthe @rddbgarahict.chbmxeﬁIle inceegsing the ratipof &ﬁlrﬂfdmsen source
enbodi nents, the inorganjc,sa cat.
torcaginferhmay resul i S Prsbct Tt oy B Btntaled WAROBnient per gram of
c@éﬁmaggg)onents that contam nate the catal yst. 30
ntam nants i ncl ude,

but are not |limted taq, netal .
sul f lmiestaimérhbartiments casiiact of theesudg fead with fedgerganic salt catalyst in

thig %%gfﬁ éfqggﬁg]y%gggg m%gz}% sfggﬁ)}égl[‘als El{go 2 ié\glgnhgﬁﬁiémbom and less

crﬂ%{f %ni’degagiogfcé Vidneohet ofeshudefeal with dminprganliccselt catalyst in the

ogen e. Nitrogen contani nan

b
presenue of hipdrogemand-sieany mmmwtﬁaha@amﬁﬁde?éﬁ“ﬁ%%? gde feed
L th t t d i i
elhBiea T BRERG OF QeI R sol Ry S 185 poitn e
o BEPIdERAHO6R48 Brodasl thay iichidy atontiy carbon avd hydroger(from the

used 1 norganic salt catalyst wth, steam and/ or th
mtethanp) whi élampmageqmmdeﬁﬁoaﬁ%m&h@@ﬁm 8 e cOftipSnents.

e‘rr‘oO.gHil.{.;rgI :n_s B0 nihts B S oRAREST Ride ?Igaaarp%caﬂedﬁ@m @crude feed

m xt I'norgani ¢ salt catal yst and residual
c6htaeted wedhe hydrogen surcednitwcrasence of the pnorganie salt catal gyt is atleast

e 2Ll e b Se AT EREPE G35 votame o

HY SAGhE e 654 (BREG0broces o BTPATI astalwiamerny cinde product

enperature in a range from 700-1000.C Oleast 110
pEednedBP eqfet Of thet dride fred pibdbe inorganisy saljcgtakysmay be at least

e Ot e drhca foe gy be
R | Sl S, LR Bl e o bteyd 0 e
JaE 51 Q6orBaskiifl Hé&it?.h 25 eRBeHsRY ngHendiatly bast least partially¢ansed by

an 1 ncreased quantity of hydrogen 10 and/or carbon
hydmgendionadfahd srude feedeact i ve gas. For exanple, the gas

may inclyde fromO.1- 9 @il 8&d, @f least 0.02
hydr&@éﬁgﬁﬂgﬁpg]@éﬁ%ﬁc |d§31eeggh%§el%g’k0:% o react Ve
@&ﬁs, at TEA8: (UGS giaBs, 6,0 @isN0.2 gravhwidf snifluy, abdler aloast .09 grams of
I ght hydrocarbons and/or carbon.  nonoxi de. For

NiXwplisgontadie witha lydomer seiiee Brthe PESEIYEPH 2B HgrEHig salt catalyst
o A tfe Al BT 88 O R aee ray - cont ai n

15 Wah&bme efibod adHd, €he iomaniersalt banlyst Gan(hegegapezated, apleast
Sy ot o et ke 3 S
é&%ﬁ%ﬁﬁé}%@ﬁ%& ?)PI &é hbgl?}%ftgc?ﬁ), als, sBBidES, 9RtAEn] ke, or mixtures
t

U

or “éx vanadi'um and/ or ni ckel )
ERBT t 121186 shteainahigshay be removed from the used inorganic salt catalyst by

contacting steam and carbon dioxide with the used catalyst to produce hydrogen sulfide.
Nittogen contaminants may be removed by contacting the used inorganic salt catalyst with

steam to produce ammonia. Coke contaminants may be removed from the used inorganic
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and/or solids. The used catal yst and/or solids may be
treated using generally known netal 20 separation

WwoeRbsiags®s, for exanple, heating, chemcal treptT/U82004/042123
and/ or gasification. EXAI\/PLES Non-limti ng exanpl es

SyS@S?L%?#%&tﬁ%?ﬁéHéagﬁC nt acti ngg%'ondl tions ar e ;ﬁéethaneto

prbdsﬂdeihyﬁﬂigGWand Eaﬂﬁm wrides.1In sampmmbndnmmt&fom drnitgre gases are
Sulflde Cata Fe sulfldec
gepeEinsy pﬁwré

inoigaMG Sk Eat o Ao srydedeeds)
and 288t g]g ¥l gﬁs%u&.ﬁe%@aeédqnmgtaﬁmm ﬂ)E@ @E

de-ioniz forma wet pasté€. The wet

KW%RWM@C@QHWMQmCMGaﬁs s OK MQ}MIBQH{ZIOﬂ

car bonat xt ute. iron i de i.um.car bo

uniracied uda.fbod PP eaidize andlpr colb R IR 1P fEgperahice in a range
o I?%@h@@b A8Yr $Bnt 8HGLODELE ulltitdhb bfodudhish of £i3 and/or hqmds is

e/ potassium carbonate m xture was reacted wt

mhvmab@dhe presénee ot steamdbystrogany carbom dioxide, ansd/ortight hrfdrocﬂrbons to

e Saiti pfie 20075 gnse T 30 iy 19036 G “@’?ﬁsfg%ﬁqvaff%@e%hydrogen

ada%r)carb‘ah%ﬁ&@fem%% Ceat@ld ghsmr% by shclude from 0.1-

-mesh sieve with mninal Torce 005/ 66304
9%61@92 oty ©2+ zmaeles vﬁbydmg@r @dénra:nﬂvog@hm@dm raelg @i reactive gas.

ﬂlﬁ%%ggygéo% i EIE%"E ‘}“6515 @%Wﬁoéﬁemn Fgérbon

mhb:ide, Fﬁr&hhhﬁlc?lcs&ﬂﬁn@ \05Airh@E of Aglttilydfueatton per gram of gas and

internedi ate s the resulting m xture was

leps b POh Eeams of cashanmenpxidrper grah @ ga§- nthsi laid phasgmpycontain

wiSh &y A, BN YL P, B 9 6 Bl dimer per

- grasofiliguill from'the mixture. :The sulfurlzed cat al yst

vvas | soI at ec by filt %ﬁ%gﬁ?:ﬁéa&st &Ei{/é'rﬁ%?%?% n&gr an_ ar gpne may.
tgfreéot\}@r 56{:3?9 g—&l J)d&ﬁ]?l&c FhRdvh anéBFm%k&? ﬁ%ﬂi ﬂlh @Eed catalyst

al yst was passing the catal yst through
aml/omem e useé catmyet angléor|solidemiy betreatkd ising geueaﬂ;asknown metal

sePRBHPh GG Bir snle ety SRt Rstng, 6Pt fistiqation.
(Fos) K R oul fide (KRess)y pyrrhotit Edegnhr Cron <
gx?dze,s (fo? ngan‘pl e, @ﬁé&&&&esm) A peak
h
o o SoRLET K SRR ofarst hiEPatlits B Ecalis did systems

whR e6itFoIRY chasilgoodditlons hikGiet folrthebef@wide Feed Wth a
Hydrogen Source 1n the Pr esence of a 15 K-Fe Sulfide

Prepavativnvef a-Krife Sulfide Gatalysts A §-Fa silligecatalyst was

oG il P P e

cdrboraee with AT gReswildedohioabivedr iofoitna wetgastt.0The wet paste was
interior; and a shaftdriven 1.25-inch dianmeter sjx-

il QOREG e By i o eXide/Biptaseia CarhPRte BUEHHG) Thg iron
éééllg% g.{xxgﬂ%ﬁr%o tg BRLGE 3% &E@%&[ ER%@O oy {FXG AP Birdn VO

reactor. én gas was netered at
mﬂd@ﬁﬁaﬂ‘dﬁﬁiﬁ oirbéidle G e FBhe iron 0x1de/potass1um carbonate mixture was
reacted with hydrogen to form a reduced intermediate solid that included iron metal.
Hydrogen addition was performed over 48 hours at 450 °C and 11.5-12.2 MPa (1665-1765

psi). The intermediate solid was passed through a 40-mesh sieve with minimal force.
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the reactor and m xed with bitunmen (LI oydm nster
regi on of Canada). The bitunen entered the reactor

wohosiesssdshe bottominlet feed port to forma pCT/US2004/042123
hydrogen/ crude feed mxture. During the reaction run

P ¢ P Strsmadiptagoic v HACHEdreRRa he § Mo LRI YR Grolution of
héggﬁd @-g&;&%hxgaé PVErh/ikpeadelehen@buifi migtire wad00r°C. After

e reactor. Crude feed was fed at a rtgﬁe of
adifftich of/the intamediatet seilid, thegesultingyeiasqvasiipuraenialy heged to 300

60% of the r QL Vol ue. L] i
ocgmmp'%}“edsag 3&@ eé g??'gi EOLEO &‘ﬁﬁ rgnglivgﬁcﬁ/ é&‘éﬂgg |Hr%'t iTTati %%Oled o below
16 RIPrhe ‘Qﬁ!ﬁﬁlz‘éa Reltal Rt Was sepaatéd omitheindktheey eThei snlfutibed catalyst
reactor. The hydrogen gas/cCrude feed was, contacte

was isblateddbydiltratignsin adryshoxandenapangen atnppsphers with m-

t t 430 C. '
R o AR $55e b, KOt
p%\?ﬁré@ﬁﬂ:&fsinhhﬁe ERAGEIGRrovkh hu@nheshaeve. The react or

uent” vapor exited the vessel  through the si.ngle
ppeThensaltipg Ki-Fe swiid caielyst wianalyzad USIig saeY ARiAPgen

heat ed 430 .C .t y d td
e

AR/ NERGRN ST (PER)) B4F 6 4218 (KPES,} ipyedhbtitenand inen oxides (for
reactor, the reactor effluent va a}r Waa1 Iigl?{and o
xanpleanagnetiie, Belay A peak asopatsd it igon isleds (or spamplg, pyrite,
0 | Qi 0 produce a
it SRR RN e Ay TR Shellrull P oo nas
Exffiplé 2. Cofitadbod Orude Weed With e Hagdriogen Souxeh e the Bresence of a

3 o [ h
K Ea e et 3R AL b SF i e Kl b or 16

D

- sl RGY g&?f)%g ggt@g gari i bR fodd wirt, BISRUEVapod efifnt port, three.

grans of ‘cru uct and 0. 08 ramnms of . ) i
tipmocouptisiisabidan iycireactar heriaysands s%nﬁdnm }.23dndy diameter six- -
. of solids. per gramof crude feed

.027 ~gra
b?aéﬁéiuﬁlggpugg’&ﬁerti e$ and conpositions of the crude

. prodagt xapdsiifge Bﬁmy@tc{g‘ﬂ@.ﬁfﬁﬁi‘nﬁ psearay deocrilgesn Example 1 was

produced by this nmethod are sunmmarized.in;Ta ' .
chirged ®, th sdabter.2 Hydrogeisgagwasmgteredats, 090, N 50400 SEFB) into

Thi | 1B i .
R ST P e A e L Gy kol ©F Caidde) e birumen
ehfe?églsth% }eaattoﬂa&aﬁglﬁmb rob’demdﬂlb’_ait'epﬁl Pottcbo ﬁmfmh;dre%madc feed
roduct wi m ni mal conpconitant geperation of .coke.

i, dDuinghe eAston e BRI of 185 Faurip RIORAS §hq an SEUEE fepd were

| guid.m ; th
g B0 s b st
ePilat ¢dpor port BY theaemasi. rQité ﬁsedemslfe% atof ratetef 67Re/hr to maintain the
ot e et A B s o
Sglgl:%?.lr O({l ? g%;ﬂuﬁquigig Uinfiflfion debRiiR viad 1A t8imdabi@e the liquid level in

conditrons and the catal yst produced a
thowRétofuantity of coke than that indicated by the

ot e vhaete e ety Sr B ALt YRS 5GH AR By e
r?%c%ér&%nﬁ%a%g%?gﬁ%t @9f5ctfig (%f e Kydrbaeileedy et svith the catalyst

0.5 grans),
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 ethyl ene content per gramof total C2 hydrocarbons
may be cal cul ated. The C2 hydrocarbons of the

wbydommasodaon gases included 0.073 grans of et hyRGCIIBS2084/042123
gramof total C2 hydrocar bons. From the sum of the

wel g eﬁ}ﬂéﬁf@b 16d 86d ted i
Tabl‘g&?%él&%ntg , t propene c n?ﬁ?c?)%r ra?ndpgrae ma
higlppreksu@Bgdsylituict sepbator atldyu lbw-8ssued gasil mmbsepa:mor@ produce a

hydr ocar bons of the n- condensabl e droca bon
Uit yuraBL g e85 SFars LBF £5t RV rh R UL GEEgHE 5 caustic

scﬂ%g 1@?{?@?101%9 gaﬁﬂ' AhAChaeafiGQREn@fied &%g;ﬂ&dard chromatographic

con carbon gases had an i so-butane to
teoimhpiean?é‘he/\mtzd iproduat inoluded,(pe grarmpftotat prgstust, 0.918 grams of crude

o e BT b AR HPL B 0 02

bfaﬂld.t; | sFchideUbéPRnitinadl PFBSdrtiahdCohrfoRitioRSof the

F) at a, at least 0.001 grans of hydrocarbons

crudetproéudmand thmglonenogéemblchw drocadon gases@eeivged by this gethod are

seppipe A i, iRle it A & Table iy Elch gkl B8 Sl 1 0.

b et VERH ex3ih1& danondfts @ méthd Odonidting artudrt febdovith hydrogen in
0.001 grans of hydrocarbons with a bqiling range

thelpreserico of thertrapeiting eretalGulfdepatalyst i prodyce aiotal prodyct with

GRS T S o

wisGlidiEE Riduftdat 5IP andQdhs & inost 0D gehmissuf npascahdénsable hgtdrocarbon

11- parafflns and the ratio of such iso-paraffins to
BafescDeR 1953 P fiofal produss at nost 1.4. The crude pr oduct

1 Al - O K ey gl £ 370

Tablel ¢ the colidsafdiméd duarihpathe promess (@.700240); ntasrpossibl@to see that the .

napht ha@gg&#@%ﬁaﬁ%ght a(ﬁ?ﬂ}léﬁ& gaé)trh%ﬁqﬁl{gc?fg ﬁ{Odlﬁ%tanmyof

coRQEﬂahQHatgﬁ%Iiﬁsc}B&Hﬁ%@m%ﬂmhqfhs@obenzene content of

ans of benzene per gram of naphtha.

The "ﬂmatdnh@nﬂmsabb ﬂnydtoca:bensmhnie@ Cadbs anéh §d hadrmﬂbpns From

f ol f
100 SR e et e s s oL 6 SISt ek aiea s Tt (248 groms)
nPby olated. The C
ﬂ‘ﬁﬁ%ﬁf"“%"ﬁfeoﬁ‘@he@i%%‘é“"ﬁ%??m‘??aat FLast 0-001 gram

hydtodaghoss efithe hprrocadon gasrs ipdndaddh0 B grapsof sthylgne per gram of total

t, had f T,
L A e R
intTA6leKBO R arER the [RBp&ic ci)h&nt:pa@am lof OhmltCJi@drmarbons may be

aronat | cs content of at | east omati ¢s

cajsailategh. ahhesEs huskropsghans of fhe n&@r%@éﬁ'&sﬂng’g’@mﬁf gapes included 0.21
gr:??tiglg g? 31?%; uﬁer sg!?ﬁuq of{otél??ﬁ:&/gpoc%r he"hot, tﬂ'ﬁ&éﬂ'ﬁbﬁscof the non-

ram erosene
coﬁﬂm&ﬁblﬁft@dwéﬁrbbﬁ@a@k hhé as isothiidk tgmarmanzf welpktzetio offB.2.

di esel, fraction of the ‘ipro uct |nélud§ h -

ar onbitip é&mndﬁdemﬁ@smeéaépetﬂia tt prafucsra grHde progyek that includes at
le¥t 9%‘1’ drGHafiBRk With SERLRLL gé fi@}rﬂL 8 lof B fost 204 °C (400

grans ar ot 1 s per gram o e cru o
°Fpaneluet Mf&dateléast 0861 gfhnﬁlﬂflf Iydeocarbohs V@B a Bdibng//@dge distribution

beiwernt R4 S 0028 A 0MES o Saeidh00 birois OF Bioebans witha
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 bdiling range distribution below
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grans of aromatics per gramof VGO Exanple 3.
Preparation of a K-Fe Sulfide Catalyst in the Absence

wor 20bf/ebssaar bon Diluent. A K-Fe sul fide catal ystT/u8m04/042123
prepared by conbining 1000 g of iron oxide and 173 g

of _pot assi um carhonat | f af Q14 RS -
2043 C?‘EF 8& W@fpaﬁiﬁ'f’%mﬁ'ﬁ%%%tgg tr%t?&vv%fsﬁglr%%g%sed 32 the n
pagéa@iﬁgmggtﬁlgstﬁmnpl e 1 to formthe internediate solid.

ne internediate solid was passed | hr'ougtgia 40- maspd it
si evEhenrfie piodietencladadloiling peiphdistibutions thatae pgsogiated wi

t intermedi.ate sqkj ] ' SBA 81003 Bhfikd of
H@H&atg@o%eﬁaﬁﬁﬁay y}g’?@ggﬁtﬁ%ﬂ’fﬁqﬁgﬁ I'n a dr;% hoX
napRiHAGNA Mhe GRthaAfoisbRthe cruds product kadwribaire mtie ofietdeast 70.

1 xed with powdered el enental sul fur

, placed in
Theesipbthaqertiemotibe sude Prodpct hada benzeas eanisty o5 ptest 0,9} groms of
mai nt ai ned at. 400 CHar . ' d 0.15
beozeng 13%1%‘%\}&81’ Pﬂépg&aé rig% qaﬁ%i%ﬁ# Eguoéﬁg?ggﬁ@?ggl r gtal::at oart most
gritfns df SRS perlramisfiraphthanThe naphthd portien of tieainydet proguct had at
crushed to a powder using a,nortar aB g@) tl e such

least 1 grams of saAnOrYdicAHBATGERNCS ST GEm hr ough a
40- 61?1'{1? ﬁ?odugltsna\ﬂgt #3000 666 RELEMSGR047HeAR0ddne portion of

The g potassiumiron Sulfide catalyst was
thBRAIAEZREdUE hikla RretiNg Poihf belowi-B0 °Cedhaikerosene partion of the crude

ptoductimginded aroapeties o akeropete PTLPS BEdhe spersoduel Bag an
i £ d - _
arbré-{%ﬁgig% 1 ‘(r%g %ﬁg%t D: BYF bl dtics géﬂ: Wkerd¥bee dThe kerosene

or I ron oxi peci es were not

pELELE 6F &1 draddsrodudt dyid ai bdst A grams of mopotyaliguing aromatics per gram
Exanpl e 4. Contact of a Crude Feed Wth a Hydrogen

oferip€8ei n the Presence of a K'-Fe Sulfide Catal yst at

an | H4E CARE GG Badl: 1G3PR.00P il PeRel. OTHe digkel fiatibn of the

The appar a ) eed, and reaction t-grocedure wer e
ciude paiwet insluided Eoaratics add thediesst fraction ofithecrugde prpdyet had an

hydr.ogen gas .to, crude feed_.was .16 00, 000
bt comightiel sbless U rmits of ARty Pot Rty Tesel
Prepghednis { hdzed 1éa: (00D Rlagnsf VGO, a0 potidraf the

react or. Prgpertl es of the crude product groduced %qm 0
ctukd prodechindluded aromatiasiand the Y,GOrhas an aromaties qentegt gy least 0.5

in Table 3.in FIG GBwe wei ght percentage of VGO
g{ﬂ“&?o‘s}c?é%fn?‘%“pﬁ&m% I'$ greater than the weight
R4 3. 29PeRiratibnoPh Qﬁ-F@Sﬂlﬁc(Ije ad it én fhe Abwentdo 'I carbon
percent age o rsti]late produ I n, Exa 4 Ls les
Tihyent (A de.Teisuile seEn VLRSS B ShbIE  MDs4LERP rjde and 173
AL S Kb b by a & Wet paste. The wet
5 oS catthnE iR LY GPoni A MEAHIG IOEPRURL poste. The w
pgﬁﬁWaﬁ yr&%%s{ea @s dés_dﬁbecpinaﬁkmiplqnl wgumrthé :)ntﬁmd_;ﬂter_:sﬂl_d. ‘The
_ i gher APl gravity indjcates rocarbons a
inipigprsiate selisbwat epseas thigsieh a@Pé&&%‘?"c it Bt ol
W th i Q?ntfarslf'ﬁ)eﬂrgagﬁ 2L BE intifReaBit@bolt whd i@ WitPsléRéntal sulfur in
was aryzed. romthis analysis, the transition
tieitabncewfhilidrazattohydiuenta it e drixboxysing an hegop atmespheregthe
htltgr?ned(i:;tg (sjc()elic{ \?vgsd m%pe% \5%9 Igé)\ggerr]éd élg&LﬁJ%F gulég’,':p%c%ﬁﬁ a sealed carbon
steel cylinder, heated to 400 °C, and maintained at 400 °C for 1 hour. The sulfurized

catalyst was recovered from the carbon steel reactor as a solid. The potassium-iron sulfide

catalyst was crushed to a powder using a mortar and pestle such that the resulting catalyst

powder passed through a 40-mesh sieve.
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Exanpl e 5. TAP Testing of a K2CO Rb2CO3/ Cs2CO3

Catal yst and the Individual Inorganic Salts. In all
wWOARB0s/essB04ng, a 300 ng sanple was heated in a rEGEUSA004/042123

of a TAP systemfromroomtenperature (27 C) to 500 C

gadaﬁ{??ftﬁﬁe]ﬂgéggo C‘gﬂ fgﬁgg%ﬁyfgredaﬁﬁ% a r%a By'diffraction

m%} Rg%ﬁ?ﬁcgﬂ& BFthE&Ei‘ Ai5haion speetrum, it was det_ermmed that the
catdipstrabhaded lpynthCe(SIzg)n i’g‘g}e gﬂ%s o B8 5) gq%é&k%%hgaﬁihu msg ab@?‘?ds

for enmtted_carbon di Ghy @ifrrstdtion
B BPE SR CE D B TS T oA Top S b

te%g;%@legst at 360 C. The m ni num TAP 30 tenperature was

0°C, as determned by plotting the | og 1r00f the i

Examplert Centactof a2 Exude Beod Withea Hydragen

17£ ) Qud%géeﬁi,lisnd ﬁ&f&ﬁfeﬂuﬁéﬁﬁ)ﬂhe @.mwwnf ﬁ:@mﬂm&, except
t t

m?é&mf‘i%@me;%aﬁ eervds oo e 690 Noe LA BB The K-

Fi ARIEORORN 75 DULnOBhALISA as g&?ﬁg?% 080D Swheharged to the

radtbal yst occurs at 360 C In contrast to the

e ot LS A S A i
Tglg% gﬁ% d@ Iaxgﬂ 3%‘% ELEFICPQUh TR Weigf pertetage bf WGD produced in

tantial increase in emtted

Eg@pledis @i‘&tdﬁmhmmtmm A GO\Eo uceémﬁgﬁmalpé’s The

vs%@{ﬁé Eérgg;{tggq% chqtmaie ac[eﬁ uh%}un %%‘3 ‘iiesg thetn the 5 e%jéﬁ’g@tﬁentage of

d@ﬁ%&ﬁm&ﬁgwﬁi ERithile Qamenm @ﬁybfthe&fﬂdﬁ)bx@dﬁctp@&iﬂoedm o

an Inorganic Salt Cat al yst and |
Ekmpbmséoﬁ&tﬁmﬂsﬂlmlw qﬁﬁ@ %rééw t:yfi@“%é ﬁ?fpgle 2.:A i

NMEEP%%‘%P °3835cCE‘Y§%° d’}%‘eg g%nwger ﬁ’@ﬁ' pi6duced.

and
t hen Apatagtaét i heCnide fe@pmeqms catatyst in the reeotcd v@spaalyzed.

mn usi a differential cal Qri ter
Pl ¢his am%msz ﬂlmmmrgﬂé'oﬁl@@dqf@%l St At1oH Bp r%ence of the

nne ysis of a
Méﬁfﬁiﬁm cPﬁ? %]url ng second heatl ng og .
'ea tran3|t| on bet

ad n 219 and
Mﬂﬂtﬁ 8 Hi% B?ﬁ“‘l‘?&ﬁq ga%frgggfa TAP
dere heat alr6id| A6l iR Binute. Emitted
gwyaﬁqoé%‘erp"@éﬂ#g&@" Tﬁ O g of rysta
v?dtér%ﬁ@zf andeGrisel dibxite gik were nsdnitoredatsingemaisrspaeirormger of the TAP
tenperature of 219 C. In contrast to these results, no
spgéinni te heat transitions were observed for cesium 20

b t
car C%‘la %@M@?C% Qétﬁlgs gﬁéﬁe% dl?]i; aellitﬁ:nﬁﬁ@i%vlecé a current
lﬁﬁmnw ateateh theln) (ZDCBi bR OBRTe2AMON Hioxide anba gt inflegtion of

0361 la\rrcﬁtshfor émltted water from the inorganic salt catalyst at 360 °C. The minimum TAP

temperature was 360 °C, as determined by plotting the log 10 of the ion current versus
temperature. FIG. 11 is a graphical representation of log 10 plots of ion current of emitted
gases from the K2CO3/Rb;CO5/Cs2C03 catalyst (“log (I)”) versus temperature (“T").

Curves 168 and 170 are log 10 values for the ion currents for emitted water and CO; from
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transition between 390 Cto 400 C. The m dpoint of the
tenperature range was 385 C. The area under heat

wOreosasssoan curve was cal culated to be -182 Jow@Susxng/042123
gram The 25 beg| nning of nobility |s determ ned to

mém %ﬁ#@%es a Su St anti aﬁ%ﬁ%ﬁ?thcmorgamc

sahq;aﬁg}%ﬂg&uggﬂ%‘ouce of salts. Exanple 7. lonic

Conductivity Testing of an Inorgam c Salt Catal ysts or
an Treontrest ferthel SoSH Qb2 e CRB Faialvie PO SBIbORRe an

test d o
B RO oA A bt
andt@fbabiexidal ts in a quartz 30 vessel with platinum

e PR dncrasse i EmHFL G P Ko DR REC YRRy etalyst

vere. con

R R P i talthyscmakd S, o iR Rrgante
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m croarrmster 67\/\02005/0653 RCT ‘

: A lyst and,tndfidial ngeeani
S A 5 41 82t 20008 gy s

cdolédBém 528 2C td 04 °CQ 4fratelof8 0 “@pbr biifute) and then héapecsrad 0 °C to
K2C03 resi stance, CaO resistance,

6008 At (EABL0CC peomirtusing/a differantist spapring calorimeter (DSC) Model

DRG e bersay o e asom oAl GoueebBlh QT

I esppRL Maly¥is o@ﬁq{mmﬁcat@sz@w bhhllyst diglngtsevaidyheating of the

| ar ge sta§‘1e resi stance relative to K2CO3 (curve

seanple S thatihe alt moEuTeRA IS hEead TEBLEHICE ofweamhOLC and

28 % TR R 5 B GuBEmuh el e 250 55, TheraR fiac RO
trigaid@rve whecHATEBA %E@@ﬂmﬁ@beﬂghai YEie, beginning of crystal

Li 2C08/ K2CO3/ Rb2CO3/ Cs2CA3 | cat al

“disprdermascatapriresbostartat theniniay ﬁfl te@@sraeﬁ? 9£215 %,

178, a{lﬂm%_ﬁq%g %s?.h.? I]l%rcﬁﬁn.ilg kR Bafsitibnd Wk bbatvéd/for cesium

rel a enperatures in a range from
cabbhatd)0 C. A decrease in resistivity generally

RN R L —
h%a%ng Q:gale Shd ’Emfﬁ% 11}(’3‘(93/1\152@)3?@{@); hEleehibitéd a sharp heat

trate that the inorganic salt catalysts are o
trgeshiforebdtwesn3®® it 409 thabhe mislppint of the temperghme tange was 385 °C.

gaégigﬁgg e Fansy rAni‘mr A SRR G IRaf toud fRr ghétn. The

bé%&ﬁ{@ taﬂadt ﬂie‘/rﬁimﬂhﬁﬁi BS@nesperature of 390 °C.
relattve to CO3 resistance Iog (r K2C03)") versus

The slpep heai trangition mdl@ms\pesubsantn ydmmqspn@ﬂss aixgire of spfts.
COB/ R O ; ;

Iﬁtﬁ%&ﬁldﬂ%aﬂ'é rSaHﬂR&lﬁﬁ{ré ﬂﬂKﬂO& hAll testmg was conducted by placing 3.81
cat al After heati 9

cmH@.SNactesps ikhetsir gyl @éfﬁ_mgordé@ mdjgdugldaorgane ég 51 a quartz

vESETith SRR o 5Smah Yile §Eh358] O Ak Bihek W Hfilettl o the

54 ella@%%é mﬁﬁhmh@&ﬁmaatmﬁed @& DftSantiadry cell and a

ative to K2C03 resistance versus
220,000 ohm current limiting resistor. The muffle furnace was heated to 600 °C and the

current was measured using 2 microammeter.
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tenperature during heating of the inorganic salt
catal yst after being cooled from600 Cto 25 25 C. The

wigtibSesesiaduct i vity of the reheated PCT/US2004/042123
Na2COB/ K2COB3/ Rb2CO3/ CS2CAB cat al yst i ncreased

reI at [ ve to the J n|c conuct | ;(I télg%f @ 1 lgi'&?étancerelanve
to%g{afﬁ&g{b oante es@étgn&qnﬂgqi Kycm)eﬁvaﬁustmpemnug (™. Curves

uring the Tfirst heating and second
172e8r4,ng6, ns ammaibara ﬂngplpmftﬁz&?@swwf%%ﬁ%

cat al%ﬁ@for&)ﬁgiﬁﬂfﬁﬁl&lﬁ&{‘ %é@r é(?sn/ﬁﬁ orm%ﬂl‘(??catalyst

re Q{aqle a}?&;qg%@) @Qﬁbictgy'cmwa&lﬁt FelstapunBe, apspectively.

b s e AR - o
B3 el et bl o8 300, Aol Ao Bricoes .
R Ul 4, LS008 nS o amnt 4 st
Tlaé KﬂEOﬁRhiG@@CSzﬂﬁh cammw@%&&ééiﬂﬂ@
L

dé&%w efhteaisti iy RRfutive S0 Kal 0§ awempci‘ah&es il aran geyfrom dPr 390 °C. A
under the 5

i sane cond| ti on@l&fg}q@tﬂs‘g Ifﬁllddmgﬁ&pphcauon
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sane con I ons. Exanpl es - 10:
d&AcisGte thit the Horgheidaiicatiiysts re geegalliomare3nob 11¢ethmthen@1re
Presence of a K?CQOz/ RbZC(B[ﬁ_T %@_ téﬂ yst and Steam
inprganicotalts af WEPETHI PSR TABEY TR procedure was

used rE&E6R lotaef ations are S
deschkg 1?&9%%‘%%&£A ZSOE%MI—]Eg elloy C Parr

NACOSKaTO;/RBICO:/ Clol; catebibyesistaneel relativgso ﬂﬁa@oamﬁaﬂm (“log (r
Ko OnThvests emprbbis (D foaey 235 PlObABHASE & oo oy

N BRSOt ostes g0 e o
1B2)r tersua wﬂpermerﬂwmgdwﬂtmg oiike é‘l?a@@a’KpéPﬁ/Rba‘H@;S@S catalyst.
Aii%? £ e NenClOb Col At SOVt LD sl Bl 1t

atdheid thésOhdatedA did ¢dhﬂu&ha'sjeippanamsamm h4 is edeg:plot of
( 250 nmL, 316 stainless steel hoke vessel

Naq@opfsaaamcesf@gammtwt FRAA¢E r@ﬁ%ﬁf%ﬂﬁféfﬁﬁﬁﬁ%ﬁtaﬂce versus
Soser ol {}g{ng‘sj%' gﬁ%&’ thé i S sd Lefh Jafa!ués%ﬁeldﬁmmoled from 600 °C to

ressur e gauge,

2‘5 e ertrtibhie cofdictiofty yfihe eeHeSWdQﬁ:G@;/IQC%EQQC%@;Q@M}ataIyst

ng;g;g& ?q gt;@rtg u| aﬁnlcpcggétlmgltv\\f/l gfof ﬁ'g\ﬁq%qﬂl @F@%@Q@/ﬁ%&%@sﬁ%

8{&,11@ An outlet side of the high tenperature control
Xe was attached to the first inlet port of_ the

r eactfabmahé éiffeesndel in foﬁﬂcbm\dsctmhtmngé' thet iporganic saly gatelystduring the
ﬂﬁ&é&ﬁ'ﬁg&g& S%Lortldohe%%gg, 1‘tc Irr]lgy nft o4 that the ?rlxorgérﬁg satPcatalyst forms a

different form (a second form) upon cooling that is not the same as the form (a first form)

-|

before any heating.

Example 8. Flow Property Testing of an Inorganic Salt Catalyst. A 1-2 cm thick
layer of powdered K,CO3/Rb,CO3/Cs;CO; catalyst was placed in a quartz dish. The dish

was placed in a furnace and heated to 500 °C for 1 hour. To determine flow properties of
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Product Col |l ection: Vapor fromthe reactor exited the
outlet port of the reactor and was 25 introduced into

wo 268deag0f cold traps of decreasing tenperat §2904042123
tubes connected to a series of 150 m, 316 stainless

thocatalesic s s wermaminlly e g et AeERbe s TBe o and
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f 0- TAP t
el Pt i L B
%Rﬁgd {C MR alibletpsit of e réd&tﬂr\aﬁéﬂéﬂudﬁﬂealwas charged to the
carbonates. 15 The catal yst was heated r apr dly to 450

ad@litioniwesseln Priomtespieetheaddition yasssl ingpwapinsulgednane of

1’53&‘&‘3 g{l{%ﬁon A{%ag)%]ﬁgge aélg :xg%%or réﬁ}tgcgﬁlf Ergef ﬁﬂ?&f tg@ reactor and was

ifRIdNAREInR] a §les oPEold olps dedﬂ&asmgﬂmpmmresc{dipdubdm:onnected t0 a
reactor. The steam and net hane were Q@gto ous

senicsef 60 m,.srrgsmewmet hoke vepselple Légu & Veetopas condensed

R e B 8 (L bt e

VAN frokl tHY r@&ﬁt&sandﬁﬁﬁiughl e cbﬂdm‘qm‘ wacreglatst, a}rmnde)d usmg a back
remai ned in the addition ves after tr‘]jiepadsrEr r% h
prassure regidator o 1atg of ﬂgwmné adot %é@‘gﬁ% for;the gas stream i ing the

i 14PGREdE Tt Mete
cgﬁr{? %f%‘g’gaﬁégd i e C a Eﬁﬁét%é;/e(ghﬁ%fMPg%d m xture was etet).
ARaegiing thewerds haer, thengas siadant o/as tolliksddn argas bag (a Tedlar gas
collection bag) for analysis. The gas was analyzed using GC/MS (Hewlett-Packard Model
5890, now Agilent Model 5890; manufactured by Agilent Technologies, Zion Illinois,

U.S.A.). The liguid condensate stream was removed from the cold traps and weighed.
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mai ntai ned at that tenperature for 2 hours. After two
hours, the reactor was cool ed and 25 the resulting

woOesbFeirat al yst m xture was wei ghed to det er npqRUSL004/042123
per cent age of coke produced and/or not consuned in

thgaﬁactr n. Fr@%‘%’sdr b ﬁ?g?ﬁ #ﬂd@%ﬂ&a‘fgﬁﬁﬁf?ﬂg crude
pr ng}ﬁ$_ ahalyiddle reactor per gr am of crude
ee

taI product i ncl uded gr,ans o
ProcedierepGaturNegiot(h3 4 S2Aves) 26 cmegr%&lﬁ@dﬁmfssssh dthe crude

1o i GRP g of PooriLE ol EEAE e Bran U Red, sl

coﬁ'é‘efnt Qf @mr@grﬁ@ﬁh mtifdg@n contest gfoRilcgrataahndetotal Naf adatent of

crude product, grans of sul fur

0.00grammsf Tanetcam od wabRPaEd 101130 Cuckbe ?&W@%@% catalyst
t h I 05/ 066304 PCT/ US2004/ 042123
o1 gt v e o ks |

¢tion procedures, conditions,

1 Udphd RUOROCOFCHIO0; eyt o prepare it of 644 rams
of o1l R44 gwﬁr Pfﬁb%é“%f‘g% méﬁr ﬁ% crude
Kg‘?@ﬁﬂg’%mg&ifég’r alb o?gdj&{%t a, O. 1%?2?#8&0?36@% The

Kot OYRbI@OECs L Chagil gathadé Dsmenmamm orago 8Ce The individual salts

(ECRmRECG, 308 o Mt xR DIIAG LR s o FRlES rom 50-500

oSl ¥ fﬁ%%}ngﬁbxwﬁ%ms@q hﬁebﬂmeﬁmgaﬁe galpéatalyst and

at nost 3 cat al yst per ranms of crude
béleﬁdh@DSd:uemperamw of thie 1mhmudtmcthhwar gnafedes a crude

Okl e BSE BBl W towr

nfeﬂ'égg UPzﬁP&h‘?Hﬁn oh AbHRasHigitheldesided Eh@uoh(}zmpeudmre steam at a rate-
uct d a sul fur content apd total N/ ca)ﬁ: ent of
of0. 4uﬂslmlﬂ,mﬁdanethm at gate of 250 oni/mie, veasanelered 19 BieesftoryfThe:

t h d. Th
s o RO Bl bl et o e
réibﬁﬁ' B{J&lﬁ 6 B.Gm?f Eﬁﬁ cﬂﬁﬁ&'%e'daﬁas(fares‘sﬁﬁzeﬂ]htdl\Ea reagtor lugingtl.5 MPa

rams o rocarbons Wt il r.a
(s ion b ryweweaoﬁe eruse fe5a18 porganO G Ringd in the
a0 vt BealR SR REpl saqmler 0101 Vea
o3302C \»Gazrﬂbam/ecbﬂumngﬂxa dddifion of thietdmdesfeed
Hydr T?len Source in'the Presen

f the o
megialysyaydetosd SHERKe WES ﬁ%&e@eéarﬁr‘mﬂ%%%{m ppf 450 °Cand
th to led and
ASHSASCho AR B 80 At s
ﬂm&mlﬁﬁ@resme/caﬁlmmnxmﬁ)mpﬁi@g@d toetepminerfcpercentnge of coke
grams, of crude feed ro Negro) and 60 granms of the
prosiuess) sasiascrer eensged Oﬁﬁ rgagho aEre used. In Exanple 11,
mat h%ﬂ%ﬂ“ﬁﬁff&%ﬁ& ﬁ%mhﬁ?catﬁly.ﬂ RRGEN 258 'dbl@dicaté.l?stlﬁiaﬁﬂé weight, 0.046

rogen gas was used as the hydr fgen sour
gmmqozbﬂ mnkb rasmmneismrtharerag'm otr gram of eousigfeedsf The total product included

de d d

R reRR O R afode arSBat wih A0 SyBRBAF sl of PSEa b, e s
SRR AG L Ay drog &) GRed tﬁzcé hydrocarbons, and CO; (0.08 grams of
CO;, per gram of gas).

The crude product had, per gram of crude product, 0.01 grams of sulfur and
0.000005 grams of a total Ni and V. The crude product was not further analyzed.
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25 represent wt% | iquid hydrocarbons produced, and

bars 194 and 196 represent wt % gas produced, based on
wbheossssshat of the crude feed. In Exanple 11, ITMUZ0mf042123

crude product (bar 192), 3 wt% of gas (bar 196) and 4

Cer%:rlgtﬁ%g%l’@ M@é‘ %&S’g&%ﬂ“’gé&é‘%&gg '1ch& : fred, o ocf"‘al yst were

%&rﬂ@ 1 aThd Sdle ﬁ)dubt%fﬁxag@die {boms amyzedan determine
3 % of coke were produced (ba

boikinigan geodistrivatious fop theegvds, Progich %& ¢p é?fﬁ‘eglza Pswra@ of
h
e CO”Ea“ f{}gﬁggeo@egfﬁﬁtﬁgr AL fb?d%‘ﬁu wls QEafs of VGO, and

gas as a y rogen
eS8t ShienVBf 0.008 ghding aﬂdfﬂ@i-ﬂgrted:tebls anmup’sr&frcobe to

Rt e B R 5
t hat
oA A O s s

a tdrm rd“d%t thed 1|hﬂlﬁd& a:émde pfodact thet is & élqplderaamre at8TBn The crude
|nor anic salt catal tOt U
a resgtup.eonPRLRA A S0 TG BRI 1 Gode foed. The
aﬁﬁ%ﬁr%g 8t ol oS ddnlent E{H&mam 8biEnt OT@REI0KI090% of the sulfur

uré an Inorganic salt catal yst were the
conbdiit afb NI/ dontempbfthesnfile feakept t hat the reactor

he Thecpappdatingudsd Sapsty 00 gt B3R RhoRhE Ritsboiling
aﬁgggxuce 8951?,ﬂf‘£t md a?bo A@lat grmrwma af 1e28 02001 1dralms 6fhmocarbons

roduct had hydr ocar bons w

wcthatuoumgtmnge disuibatoobernens2fls 00 atr%%leMPra@aqlsaqtg%gi grams
FIG 1 ot o
of 3ilceaFbass S0 A bolifie Bueg Coibbiioh ol RHROG 538 ~Cl(1600 o) at 0.101

I\B%Ft acting. period. ‘A crude product W th APl gravity:
51 6 at 15.5 C was produced 'l"l'hoHtot al Sproduct hd

afaly A0 The rﬂcﬁ’on ga@cedures,
e f0ds T or cont ac

c&fd#ﬁ’dhsf zﬁﬂdhd\KEGOEVR@&@Q@’Esz(ﬂs damlydt én Brxasples ¢1 end é?,] were the same -

iAol eens T ) gfecns gt 166 BLFBINABD BRAGY pipms of the
@0‘@%@9&%%& ata Were dhed' gpﬁxﬁﬁﬂg 3¢ ! mbthbhRe Hadlgdes the

y was pro Exanpl es 15- 16:
hi@oEacioutde. 4n BxaniplelstiydmgtgasPvasssed as e hydrogemsource. A

7 Rb2COz/ Csl CO; |
m@%@mm%%ﬁﬁégﬁéo% GRreh 8, Slgé Bducs, and coe
gm% £ F6. Wd%éh@ 188%d@9@?épeésuﬁcwm béles r@&@hedabuis 190 and 192

ction proceadure were the“sane as in Fg) o
r@xmmtwl%r hqulﬂh@rdmcaﬂbens peadu@ndd anchbags Y84 apch}9 @prqser&ﬁr% gas

car bi dire char into the reactor at the
P@#ﬁecgg%%\é%égllﬂyﬁlgg‘ ‘E’Jex/'ih ? was used as a carrier
gas h €93l %1% b Bnile padduef (Hee192), NegVofigas (bar 196), and 4
i B AeR L0 4 gr ans R ) oo (o ocs
vd%dlcrokc (Has 288, bmedloysh¢ weightofithe fgire Npgro, was produce
In Example 12, 84 wi% of crude product (bar 190), 7 wtdo of gas (bar 194), and 9

wi% of coke were produced (bar 186), based on the weight of the Cerro Negro.

Examples 11 and 12 provide a comparison of the use of methane as a hydrogen
source to the use of hydrogen gas as a hydrogen source. Methane is generally less
expensive to produce and/or transport than hydrogen, thus a process that utilizes methane

is desirable. As demonstrated, methane is at least as effective as hydrogen gas as a
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w i Emlyssﬁ oRF L6, ChRATPATRILS, rﬁleeéxglﬁip{egcmn

25 I n Exanple 16, 132 g of Cerro Negro was conbi ned

with 83.13 grans of silicon carbide (40 nesh,
w&tmmomml\/ht erials; Aliso Viejo, CA). Such silpaTous2004/042123
. carbide is believed to have low if any, catalytic

h;ﬁéf&ﬁ%&rﬁ; gﬁ' Etrngtﬁgﬁzﬁp rt?rﬁ&%ieeﬁq%ﬂ:{?ﬁpggé&gg@ﬁg%igg%qgc galt catalyst
toﬁ@&%g#&&%ﬁ@ture of 500 C over a period of 2

was materedlntothereacto ) b
Eaimpled 1818/ MrodutingarCrgie Brods x Selested API Gravity. The

o R Aoy TR A s
PRI RS e g, e,

graamx@ﬂeas o acton s W MPa 43 Po durice thgisonticting
pesiody A Srogs piodurtw R ApD Ui A28 %xhsgut%w diR. The total

ucedfrom ontact of

px‘oﬁﬁ%t%a ‘ﬁ?d:fo%ﬁ@oﬂ! Wwith hlalesmbw@arﬂcarb@almmbarsanmaﬁ@mé t0 32
on df oxi de at nosphere. |In Exanple 16, 15.78 grans
s(addm%l%imFICbéébd on the weight of the crude feed) of

12" A 8 AR ol g 8 50478t o concig
pe‘rfddh %Bru@é?ﬁidﬂl@t with (AP gwiﬂgmfsmmnaes %2 wos pledreed. The total
Al t hou

prpdneiTad hofrosrbant ik SRR R s A i pitn 5t 15
h I han th
(ﬁteﬁg‘é‘%"ggbgﬁﬂtﬁ%ﬁ%t cata yst is greater than the

n of hydrogen under non-catal ytic
condThéseexam Fhedymehﬂraﬁ methode foycontacting the pad with hydrogen
is 10 one-ha

f th |.d_of d
e P et St b A PRV plofnce o crde product
daﬁ% %@ﬁgﬁtﬁgﬂ Sirighle pREHAS A @hdd frededtueith 4 kigtier or
e pr ese

e |norgan|c salt and in the

l-'lca)tiaexmegrwﬁtyawmxedxmdhydrogen source.  Exanples 17-20% °
h a.

L, §9race inthe

sapnles15-16; -.;""’;-"* : um0(|de

edur e, crudefeeda hel -
hat th |
S N R R %ﬁ?ﬁg*’madd. e r
siien %brbﬂiéﬂ vdeyeﬂmmawch@gsd 1V ﬂmembtasaltglli@ahpdtm GaIbon)dlomde
sour ce e reactor, pressur

(60x) was used aggﬁg@@f gﬁsg p (le ii—ﬁjjgﬁm:%%@: 8"3%%%?98% combined
3 t ieBample 9

vpﬁb@ %fvg{aggs S iR % en%@@ﬁék&r@f& eyt a$ ple 9).

and ages ‘of ‘crude product, gas, _and
I8 @ﬁﬁmPIeow,J ¢82lg off Cerrb Mgkcaww cmmbiﬁabhethzﬂ?n 13 graws of gilicqcarbide

A U R I et
19\)35 f%? g{ e)!'tﬂ: éﬁw‘%ﬁnﬁ% tHe R0 BN Aelitidie descpibp hadeli. €

ure range from 500-600 C. 25Assl% o
in Tahle@cme;(aﬁi;@ tHehixtrerwaDhenatoll és 2 teacipriteTeratpE P tSHQ Covera

TomReELNS MRS o LSS5l R 9735 40 A0y Gog opimin. Vigor

generated from the reactor was collected in the cold traps and a gas bag usmg a back
pressure of 3.2 MPa (479.7 psi). Crude product from the cold traps was consolidated and
analyzed.
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grans of gas per gramof total product. Coke
production, however, decreased fromO0.17 grans to

wo. 6s/@ssas of coke per gram of crude feed at tIEI/US2004/042123
hi gher tenperature. The sulfur content of the crude

01 ”oiFample 15,0-6 s (40 Mo,y B8 th gl o B 8 feed) of

hElastiSC vafs ptodiiced from contact
i e gt e e G e o o
ofuRélefde ma.mﬂomlmrgamasalt eatalystdn @aﬁf@rbq oxide atmgsphere-

I;grkeln ﬁ;&’éﬂ;ﬁ g o]r; 72{ ga. gg]leéé g’{ﬁ%r [tﬂéj%ﬁl g Qﬁﬁe cﬁﬂg feed) of
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ﬁﬁ)ﬂagﬂg%%ﬁgltﬁpgﬁ%ﬁn Exa 18 Desul f.uri zati on of
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sul fur c ntent of 0. 8 grans per r ud 1 16
hpmghmmdennon-mlumg@n ditiensy cihe Jdelem Pa?ffrﬁ‘ﬁwa ¢ 1018

o G431 3of BB A IS, Bl 50 b o
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, : grans o
3 Ul ana u- iQ [ Carblde at
. ‘ and 0.5

AimoschmtigCndionss &a@rﬁws%%margr L RaEsdbiph e
i 1%?%%:8 %?&agalngﬁ Qvelld ﬂl@% 3 a§ Eﬂ Ekb[mlﬂﬂ? excapt thht the %ﬁo Negro was -

ared to grams of sul fur perlgnfhydrogen

afdedcditedtly po mélreetctqmmieﬂﬂsﬁ addmenéhq@ush ihe adioggesse

exanpl es denonsirated tha the i
RSB 54 RO G, 4B FRSTD PR PSSt Lo aare (147 P

‘ ! aflewt ameds 2$Btcat’/mial Reaction
. d%%‘g E‘%O&éﬁﬁgﬁ%ﬁgﬁ%y TH%'H? n Qe 1

drogen f owrate 0 cnB/m
téd)@rmlmsnﬂsam flowtrktsscand neeenteges o e 5 Wéf goke produced
Qlfl 40 &an t he anmounts of coke and of
e‘mg'gg ‘oduced. under non-catal ytic

?g n d 'IBEXESLEﬁ 1els 17953 gpl the %qisloagzbzﬁgg%:m@a calystorasatsyd t =
ee- Exanpl es in Table ea
Bxampbbkh e cbmtasiing RS WS oo eiai L T tadbring
| at {o. t o th
R wh i bR e e SO0 B0 T 08 | n® ¢
4, 2Q$dHownlift)Tabler @(FIGh bﬁ)qurﬂxamplasfl 7m)nd r1<8;;wh§mﬂ1§ tempperature was

the produced e ack|
maeajsgdirom,ﬁﬁm@ iS00G e oF 5 ppgesed franl 02 gl 10 0.05

508 0P bag B3 et ool pRlduED Séokeﬁgr&au(snoﬁ ' hoWsver, deaegsd Brom 0.17

e feed contacted wWith a

a&ﬁg &0@09 gmms:@f cokEpargramof2tuderfeedat thehigherdemperagre. The sulfur
Cr ude Fee

qntenbatthe @fudﬂté{l](@fucgag > g&fl’@%g ,%rﬂg'le(? Qf o ﬂl‘.’set\?'orbost é}ﬁms of sulfur per
Ganict SudeH BifiEat 2 h@@%ﬁ%&!ﬁh&r@ BAAs pRUuEs HaPR/C of 18

ane as 9 except that hydrogen, g

was L@@meplé % ahyddm@emm cordacted withCaas)saingler 6011961048 similar to
gggﬁdzt%ns%%génbegeig or Bxaméle 18. Percentages of crude product, gas, and coke

production are tabulated in Table 4 in FIG. 16. Gas production increased in Example 19

relative to the gas production in Example 18. Desulfurization of the crude feed was not as
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conmbined with 30.88 grans of the K2CO3/ Rb2CO3/ Cs2CO3
catalyst to forma crude feed mxture. In Exanple 22,

wbFdofiosgsrns of Cerro Negro was conbi ned with S@TI¥S2004/042123
granms of silicon carbide to formthe crude feed

i S5 I A gt e

rg&é a,?;[; stifir astotnplahed to e iulfur doitermgoft(HGOR grams per
ng and I ng periods. The crude feed m xture
grwmsfieantequodust ﬁ&ﬁh@cmdepmﬂuet mednced In XAkt L& ned at

300 C f h Th
nor Sxle 7B s torepagyd GAREIOR: FETRBIS IR diple 0, £3.13

defihifRéadt dTehd @8, rsalt eaqahyrsaw dxaxg@dcmeue reactor.
gr%a%?}ﬁﬂw&?g%rbhas [ ntroducedfgag‘z \WO 2005/, 066304

Gmﬁbdmmmdmkeprodmww gificantly dnsreased in Exgrplsi20 splative to the

t
Bq%}ﬁ?cgﬁgan % gtl)l{%&r'g der% Ekdl ﬁ%lgﬁﬂgggtﬂ%r@r ?ﬂ§e n%ﬁéﬁﬁlyﬁ@ gonditions,
GRInkY dftoke plodvgt, (925 grdms of Abtreondensable gas, and

02&&3@? M&m@eu&%' °numﬁ ﬁ%ﬁe@ée g preditesin Example 20

g 003 i BVl it oo Boaple SS9 GFTOL bio@iof sulfur
atﬁf%ggnitdb?m@gppmd}iﬁdlgmamphel&ol d traps was

(6. These axameios demanstiicd tbatghe AT Bscd i dBomblep 7R 18

p%%@%\hﬁg&eﬁw Wer RALQBMRADHItToNS nd 6611@RtONAD dietd] balts. At

g) were prod%ced as a vapor from
5007C, amtl adfydtmnct‘mdmxd afs515 Ovoimy” fmin thelapooBL oS

R A %ﬁ%&%ﬁ%&%g@d‘ﬁ?ﬁ%bucﬁed |
S S5l osaale °P?f§?‘3§‘m’2§t eReR

fromit bommplmg -inprgasictsalt saBlstalBeExampley & .EE g%ﬂed’ FIG. -

I scous |i

1Bk ageure oy AT P QS ppic B AL s e M e
i’o'ﬁu@ec?&@fbﬁﬁécﬁﬁﬁﬁlg' the yorettoll eﬁ{ferﬁ:ﬁdmd &‘opexnimpie Ewaesnple 20 in Table 4,
observed In Exanpl'e 21 relative to a eAZd Pnf &L aFc King of
Fﬁﬁotﬁ)cfrcpndmm@ahm fibydraspboppin BF&S%‘@ ermial cracking
derpnstrates .an t 0 A 0 &vt%, t

TR P o IR 68 SERER 20k A oBEPRT LAY bst 1D Y, at mos

5rvelA tor Yibnd, ®asedoonUtiie tatalaahonint ﬂfmrddn:fadd uemtnqethm afudeggen source.
SpeC|f|caII thei_:rud?rou tin, ‘

P e " ' g abl B € produced as a va

Al mmam@wm qnd@awmdthemaﬁﬂaﬁpl Ex@}plp&cpxcgﬂn&\ @g@rogen gas

l(‘)JSég#&Bertl %ggg%‘ﬁ% []a%l w@gﬁ&rod pec ,g‘%ﬁ‘ﬁe\gﬂs

antsYFHRER ,Oh;/R s,E€R atyshtosform a crude feed
Eé" roeenuﬁjqucérl n the Pr esenlgz?(%g% 2of

ol fuel/ mymz A39Cagramg of Cemo Megrrwas corabinerk with i Jyerams of
with Increase Vol u | at.i ve to a Crude Product
Er?é‘fbﬂed‘&ff th?rfﬂ%c;mfﬁf) Sttt ytic

The crude feed mixture was charged directly into the reactor. The hydrogen gas

-

was metered at 250 cm’/min into the reactor during the heating and holding periods. The
crude feed mixture was heated to 300 °C over 1.5 hours and maintained at 300 °C for 1
hour. The reaction temperature was increased to 400 °C over 1 bour and maintained at

400 °C for 1 hour. After the reaction temperature reached 400 °C, water was introduced
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Condi tions. The apparatus, crude feed, inorganic

catal yst, and reaction procedure was the sane as
woesesiisbsd i n Exanpl e 9, except the crude feed RGERUS2004/042123

directly charged to the reactor and hydrogen gas was

d t he hyd o 7 .
infody EpOREA 2R OB Ry oo, HHAne Ettopbgls? Water and
hygfdggn lerd Grefréd intdtherempirdolthe ré#inigieating andboldinggeriods.
e (100 nmL of crude feed) and g}l rans , of . od
ARaceaihRithGOhe CSRO08 neixtle %ﬁ(}{)\,\&, ecr%%qtﬁ)@c}emgeqaﬁge was increas
o A, d ' I
o3PS pa b Sy Sl SRR 8o

5 collbdild Hlthe WO trapsQd@agds b MGuiAGR5MRE 6 the cold traps was
PCTI US2004/ 042123 | n Exanple 24, 102 grans of crude

cm&diﬂ_a(e{d(mdl‘ma]mfbrude feed) and 80 grans of silicon
E’%bi&%ﬁeg;ﬁbg%{ ﬁ;e%%{ng\gélf WiRi2 bRl onAhéweidht Bf @deaide feed) of a

gravity of 12 and a density
Ak 1108 bkowh Kidkarbbn Hqid((@dapyoduet) apd wates87.5 @) were produced

t hese conditions, the vol une, t r r.qd .
on opoc G aaaidEati FaKdegesmi the b GRRT By CELE, catalyst in the
10 h gat ea{uné&% he vol une of the crude feed. The vol une
e rude” product produced in Exanple 24 was

si gnid & & 92 water (apodahds sihall Naountef gae Manprodyeed from the
crude product produced, in ample 2 i.oni fi .

repptor CERRSopS1oL P RSP FEB SRR U YisgRuSTiibcebtliquid wes

red Jﬁﬁe o] e JERAIA TR oI 5Y QHWGE tBE darbiiewn Vivdous liquid was

VO

input crude. 10 Exanple 25. Contact of a
pfoductel e domtattiofahdymido fred ve'&xﬁqg@ﬁ qarhide inrthe i’@ﬁ@ge% pimpsphere.

K2COs/ Rb2CCB/,Cs,2 ta ¥ , ;
15 Adbyhimeresse Mmﬁméﬁ&v@ﬁgﬁ%r% eS?;irer}emyﬁeﬁo ayield
: oﬁé"ﬁﬁ@gﬁdgct'p%&ﬁﬁaiﬂEﬁﬁmf)lbﬂzst.eam was metered into the

reactor at 300 cnB/mn.” The K2CG3/ RH)%CGS/ Csésﬁgi% d duct
cat aEgsmpledd demopairates &y inapayRme ¢f thepropesti ¢ crude produc

CO3, 32.2 dr " 40. .6 ine hot.

PR3 e T PP 00, Srbhefhodia #5388 wing bt
WRPOBLERAGTNS B 2Ekl et jtsExiriyle @1 graarwyer haiking:than garrude

to the reactfor.: The Cerro ro crude:ipncluded, -p
20 ppdant emdample 2 as demostratpaiiibe crude ppdiictproftced i Bxample 22

cont.ent, i i ! il b Aro@ict peddied in Example 21 had
nfﬁ@%ﬁbléﬁt%o%ggh%a%ﬁ)a%g%g{%o grams of nickel and P
exiiREd fowqpoptrtietelalive &rihg canle prsdustiprodncedindixemple 22, as
grans of residue. APl gravity of the crude feed was
determingd by yiualinspsctithe “crude feed with methane in the

-‘if4: b%ﬁtac 2% oein\Siurce in the Presence
° . ranms_of total
g Broduct with Increased

25 of

/g TR oLt . ot o e v
saime af df:&ﬁbabird%xmﬂpl@, exsapithe amde feed svasdbigRay charged to the reactor
%thﬁé{?g?ﬁ ggisP '%Gast%eggﬁ ter}%dPoagle% N6l Thd'Ed2 %8RB erro Negro) had an

30  API gravity 6.7 and a density of 1.02 g/mL at 15.5 °C.

In Example 23, 102 grams of the crude feed (100 mL of crude feed) and 31 grams
of K2CO03/Rb;C03/Cs,CO;3 catalyst were charged to the reactor. A crude product (87.6
grams) with an API gravity of 50 and a density of 0.7796 g/mL at 15.5 °C (112 mL) was

produced.
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+ CPEPORORRT PR AR Shackil s L 054

nonoxi de, and a trace (0.004 noles) of evaporated

crude product. The crude product was anal yzed using a
woQuis/gsasouon of gas chromat ography and mass  PCT/US2004/042123

spectromatry The crude product included a m xture of

O SEREARIE 1 e (R, SR s o

s1ﬁé@{r§arﬁiﬂb Werdeliazgsdeo &I@e maaf: yAlcmidﬂrn@m qmagunﬁ) of withan API
poi nt of 136. per ram of

swky of 2 bvhi demptts GLOOREAE b 2t HES SR Ly wasebrogeste.
F eedundhitnba SndRbAL Yol vdinkb b thel 368k SRR YPAdokel Bom Fxample

renoved from n ana
23has hpprokimatetyl 10%! baa:sﬁ thhﬂfheamlmme bﬁmeerude foed. ghhe Yalomie of the

31.6 grams to a 76 WD 2005/ 06 63 /U /042123
crude prodyes Rypducsd imExample 24 as %‘ig‘giﬁs the volume

' 30
RGP Rt b Ll ERmblp 2 ﬁﬁéﬁgkﬂtr%?eﬁs&"fslgﬁgl of roduct
erbantesdastofucts s gbifing taodenermtitinbreovadiime ok exud® pAdinot pﬁramnme of
of sul fur, 0.0014 granms of Ni/V, and 0.845 grans of

mRE@S“FQbZCGS/CsZCGS per gram of used cat al yst 5

Eéﬁﬁhﬁ%§ﬁ¢mﬁ& :
pcgyﬁn@wg %ggmlncj :ﬂed”gs ga ofﬂéetotal \%,sg}%gt{l into the

reastd} hi V0T BAIE Ttéﬁézf PR COATRC col, Q@Ersu}ﬁhepx@ﬁ&ed by combining

i ncl uded, per nole 18 nol es "of hydrogen,

'21)2@%1@%&93,3&2@@05&%@3 apdd0cs gamsiobCesCaf. C2- C5

it 1 BE008 R30S o] RAE KOOy RS AR GRERM Bl T1.6 grame)

.. whY EHhngdd to thdreaBtbe) Ther)ﬁr@N'éﬁRx diidicuded) Pet! §1%.61 af crude feed, 0.04

m xture of hydrocarbons wt boi | i ng range

2raus teigBaromatipheopisnt frombeiling Frnesidistibuion heﬁwnﬂ&%lﬁ@g“c (300-500
yciﬂhﬁueénd 0.56

gzbmzaémlxdu% Ml%amlcﬁ%@éﬂuﬂef&?m 601. 03I rml e% of
met a XYyl ene an 0O.nole% o pra en
( monbedtas |th‘?"1% ecf;ﬁg&eme %Bweﬁgmsogﬂwnts bel ow

detaectfaté)? |n th u%de\-‘{ ﬁerg?qxﬂe use \fgégi't?g]@gs%ramsoftotal
pf(’dmmwe@mbﬁbw ) vvas renoved fromthe reactor,

had ar@%ﬁ%gtsthﬁﬁmag? % ki 5 S5 T 3 e produc

arld.@08 Yahd %oéaribéﬁl g&" AR o@D gé.sﬂﬁx‘ll%&é@ ni?:iud@a ﬂ&%ole of gas,

based ©On the wei g e origrnal
0. k@m@asm@masm walea by earpon Fosidecau 02k males of Cz and C4-Cg

A R 5t B S e Bl e e cbon
mﬁ@&aaey %hd a u&é@l(d 003ableS) ofdFapsierd G:ik% 96@IEE) Was

contacted with the second used catal yst (44.84 grans)
t o pFlsderade productgyasranaliyzed usieg 4 eerdbination off gaswhrrmategraphy and

B epR o B, e R FneliasAEo® of RucPibfits i o boiing
rahge bdtReePHIU-$3807C VERS Rkal GidBid [ro@yck itiRRkd MEludBeE 0.006 grams ethyl

addi tion vessel since 104.1 grans of the 133 grams
benzene (a monocyclic ring compound with a boiling point of 136.2 °C at 0.101 MPa) per

D

gram of mixture, This product was not detected in the crude feed.
The used catalyst (“first used catalyst”) was removed from the reactor, weighed,

and then analyzed. The first used catalyst had an increase in weight from 31.6 gramsto a
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of crude feed transferred was crude feed. The total
product included, per gramof total product, 0.86

WO 00%0g8504cr ude product and 0. 025 grans of hydrEresIeH042123
gas. -The total gas included, per nole of gas, 0.18

o 35 5 LA f

KE@@F%CWSE@P@&&FS ?' The ﬁ@f ﬂéﬂ cﬁ‘iﬂ[ﬁi(hﬂﬁlde@ IDQTS%&BS of

race evapor at ed oi |
additioken] polog) 0035 @mmsi@”csua’um%ﬂ] Aegrans oY Ycardb R4S arams of

KOS Rl o R BF R RBE o st 1 bub s on bel ow
L& V@d@ﬁﬁﬂap&ﬁ@ﬁeﬁ’ G192.7154804) Qﬂ@écﬁﬁactéd"&t@thdﬂsﬂﬁb%ﬂ catalyst

per gram of hydrocarbon n xt ure, 021 granms eth
(?tﬁeﬁﬁzglamS) tbmfluceglﬁ@@ams of rebensne to@I ug’fr%ﬁmltaﬁses The total

PH”’?P@%#%@?}E& nzl Wi %g@wg}%@l@f gud Product, 0.058

gfaaﬁsmﬁaadiﬁ%ﬁﬂl Cokb,AUnAT.0D7 bE gAY exhefga@mdmd,rmmﬂe of gas, 0.18

ghed, and then anal yzed. The third used cat al yst

m&@;ﬁ cé.‘:hydmm@’f gramgeif gﬁbon digwrideq awh0.43 3 melesef G- %t al

ufofatboft. i oalandt Al KAl AL SRDR Aol Baiy O hoos of

eﬁa@bﬁdtwséﬂ})mﬂawadlwmel nmental analysis of the third
used cat al yst orrred Tfﬁe third use cat | yst

i ncl daegrudgerodychine yidEqqaghons wvi ge

SIS DR T QNG e et

149 *C dghwded Dp&2Gidle of twal: hqfnd/h;mlmbabbunsm Om)ﬂmt;f’/ﬁnf;ethfrl benzene,

O A et tp iR, A Bl g BB D QGUHEle Dy Bfpara-xyleme
(rggﬁ&kéhéﬂﬁ% o6 %&‘tﬁﬁ? gltg)@ab&qlﬁw@b%% 749 €O /101 BEa).. These

nmonst r at coke, sul fur, and/or
pmdn‘etbswedepmgieteethbtmnaheﬂmdcfmd the inorganic- salt L

talyst t_affect t RN |
B ottt il sgtstobrd TR0 e 5o e it B Fagyton, weished.

afPileA ehalPledd TieltdEorkdaRed Mmmstqlaméaﬁm@ase sPWelplt Om 3563 grams .
presence of the inorganic salt cat é The crude

al
tops total oveight of &S#ﬂm(anencammf 3 hwdtonéhe Weight of the

op BB REAPYROE A Srefint) Hs SRR vl Bl 0,72 erams

oflddkeCand 01 Ehtenst dTsaEW, iid0.67 [3fandy/Sur 3@em of setond nssdiumtalyst.
yleld (based on t he wei ght of the 20 crude feed)

89. 7 Askiniong) eradefesd GH{MAramelyasnontastedrwith ‘@%seffqlilé used catalyst

B, QT RlofleE for i of AT, MOPBERILF IR MRt G g 0.014

gﬁﬁg oftcbb%mmﬂgsetede iAgpartign of theebkgaas atisbutedivlcatte formation in the
rocar hons was 2 wt % (pased on_ the ight of.th

a@ RRe vessel e ip PHEIB@%‘PS o yestsl swop i 0 1 ofifhe 133 grams
Ofs&g@ e%&‘n‘éﬁéﬂé E@W@cmﬁ&?&éﬁard devi ation of both liquid

and co 1&

e was due to't ird trial, in which the 25
t enp®hatataierodunt inchided, pet gtaneof totd pnmhxse 0.86agramsl pf crude product

o G2 Gram T Gmpgn gl R oted e i BOrbLE Gl B2 418 moles
oy d268en0d.08Y FibIES U chtol Bioxide, and 0.03 moles of Co-Cs hydrocarbons. The

balance of the gas was methane, air, carbon monoxide, hydrogen sulfide, and a small trace

of evaporated oil.
The crude product included a mixture of hydrocarbons with a boiling range
between 100-538 °C. The portion of the mixture with a boiling range distribution below

77



10

15

20

25

30

amounts of coke tested here on the activity of the
catal yst system The ratio of C2 olefins to total C2

wisedhetie The ratio of C3 olefin to total C3 vmsru$eodsnsz12s
The al pha olefins to internal olefins ratio of the C4

h drocar bons was ?ﬂgl Thg 4, 30 &%transﬁ&lﬁﬁi ns e, 0.027
g%%ﬁs“of‘tgﬁwﬁé G2t} BE RIS End-0.000 BrdehfFpape RyTeRS

déﬁfmmedaibéfﬁ&@GhyMﬁSocar bons was 0.92. This ratio was
t th t.h icted, .t d 1 ¢.C5 al ph .
2{ o 1The veest ety S oo catalyad S W S e e Berdiaucweighed,
ol e oo 1R GRATRANGHIw RETLSRA0AL AR f0hRH BPgrams to

his rati o"was greater than't

anmahweighﬂoﬁ 56e591gmnse(m mcmse of 9 wt"/én@sall of tlqu:lahﬂ of the original

DN T ENT T T R

wels pefiftied Tﬁgﬁﬁné%%ﬂl?s@@: oed ot ﬁh@f!&&noiﬁlenﬁter 0.90
appar at us and reaction procedure were the sane as
@bm‘mﬁ daetsbni, A.02R gramheofhydeogsa . Omrﬁagram@f osygeme 0046 grams of

{ngeﬁ@% and S fteq}g&%f bﬁgi@m AP c{(}'ﬁ@n@ ?}80’; El%ms of nickel,

o'mn oo i) dnd 090028 Braiid ofehlwkide itk the balanes ising other
dane gas was continuously nmetered at 500 cnB/mn

mausmhmmemwhasshmmma@bmmwred at 6

g/ i g}e% the r ﬁlﬁ?ﬁaﬁﬁ’]}g%@gr [ q/é%%%@éﬁ%ﬁ on and/or in

afic s@i%ﬁ@sﬁﬂ@nﬁ&fﬁcﬂﬂm owerall yigl@ oftudd bmduct (at least 80% for
/ Rb2CC8/ Cs2CO3 cat al yst, (,59..88
eeﬂawgbﬁmducw SRSt O 2 OPIdE FepiomELR BYQIERR AR in the presence of

e { u% { anﬁ%&ﬁ e nﬁa@f‘ a’gﬁ%(ﬂjﬁl Qu& aé\gl &[d'éyéﬁé’ argfnaﬁcs"tzon?ent at least:

Ut con a resid

100 filnees theomh oBoed@lig nagmormﬂrcs gommtaif thel&udc fe@d i ebd;lmg/a:mge

h,eat ed in thgﬂ)ﬁgsiti on vessel to 150 C. The hot
t¥nuously netered fromthe addition

V es S @{or fife t&&ec uss, erhvth%E Qﬁd@gﬁ&deu\?fe ?rl'em ®ascdl drithi® velght of the

mai ntain t feed™iqui of  50% of the
crngtedfoat) was| 89wt dowidh eistandard dpwa@on\aﬁz 6V St avierageeoke pield was

T B bt o 1 S T B0 o,

thEMfekdde W PR OF Basebusi@ificked Hyaricadob§ a9 D. 31w (based on the

nmet hane/ stearm crude feed with the catal yst produced a

Wmlﬁlﬂfﬂ'.reom?@ feedrwith p stapsarddewation 91:1@46 % rkhgfcomparatively large
61 e Blon AE B JUBBIY ol b B o B E T wich the

tsihﬁérmmonef &f the &ledcrisel m&a,vanzegmwﬂle crude feed in the addition
reS| due/ catal yst m xture wei 0. 085

V@Sﬂ@ Jean sgs tereos n@mﬁ@emwgmﬂﬂe@rlphs st PE%YP&%E@ large

R i R e L T

gr arrsrk@fraﬁ@bﬁcg olefinghoctbtap€s was 01190 The rrmﬁeof @eolefimto total C; was
produced. The total product incl uded, der‘;a%am of

0.4. The alpha olefins to internal olefins ratio of the Cs hydrocatbons was 0.61. The Cs
cis/trans olefins ratio was 6.34. This ratio was substantially higher than the predicted

thermodynamic Cy4 cis/trans olefins ratio of 0.68. The alpha olefins to internal olefins ratio

of the Cs hydrocarbons was 0.92. This ratio was greater than the predicted
thermodynamic Cs alpha olefins to Csinternal olefins ratio of 0.194. The Cs cis/trans
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total product, 0.03 granms of gas and 0.97 grans of

crude product, excluding the anount of nethane and
wodesineesad i n the reaction. 30 The gas i ncl udgaT/ps004/042123

gram of gas, 0.014 grarrs of hydrogen, 0.018 grans of

gﬁﬁa?rsﬁ o 25 This a0 P RaR 1R e Pryfiafid difmodyhimic C;
Q[gﬁgaﬁ?}%-dﬁ ydrocarbons. From the amount of

ogen S generat ed, it may be estl mat ed that
3 '\‘ ie o "EA SO LI k F 3

g% ét'uﬁj %d%@tl&f %@U&ﬁﬂe Weljéhﬁe ﬁh@ﬁs de%&thlSédQﬁ Biﬁﬂiyw9 except that the
noxi de to carbon di oxi de was 0.4. The C2-C5
cmﬁarfendamdmae,. and| steaguiyversaontinugslyt fed yaithe deackasn Thede b of feed in

PR DORS B RES TGN 08 g HECE B pieges vas

cSﬁﬁRﬂHﬂ Jnetered am}maﬁ%ﬂt {cth® feakfol- SRAMANE dofitinuously metered at 6
-pent ane in the non-condensabl e hydrocarbons was 0. 3.

gfm@tm@negtmctolatl o of isobutane to n-butane in the

d bl e
non SRSGAIAR. Sy A5 i 29 s o 0n 22
gl SR b,00; @nd 48, of 833800 Mhe KOO/ RibCOTCO4 catalyst (59.88

olefins to internal C4 olefins was 0.75. A wei ght
m&)m&hw%@ﬂ;smﬂcm ns to internal C5 ol efins was

gog?l n%rgul pr gﬁessfﬁ Wef aﬁ@éﬁﬂé&lﬁégﬁ SU:&?&VIWOfgq' a

smﬁr(rdﬁgfegedf (W).“{.j Qrakﬁseofﬁalfﬁr anad alrgssﬂwcmtehteoﬁﬂ 46 graoss, pér gram of
coke | not | mnis t he acti vi nor ani c
cale feeda vgs heated mhe addjtior vessel 1o rlaéxcp&&‘ﬂ Setf ?O'

. c{z_@_én b ?%&g&&@g‘oﬁt‘the alROR vBssel/at 1 Rt tcPthe ?ea@fdt“i'ﬁan attempt to

rogen Source i n the Pfesence of a
memmtmgemmdmﬁnmm of S0%amfih©xdactor Vhlampbwatem,sthe rate was

_ Lea tion. e was performed using
“B" pgt ﬂlgé@g? Ld in Exanpl e 26. The

CO%BW@&%@ feell a8 lciBhoted vith tHE Sdthlystil8n average .

charged to the reactor. A total of 2550 grans of crude
inftersal mecsor tomperssare of 45@ FC.6 Cantacting ¢hith gisiepmirudg feed with

ﬂ’w&%ﬂtﬂ PRl rior 05 B8 B uf s onf bl ot

ined in the reactor based 20 on the wei ght of the

crude feed. Atotal of 0.89 granms of total product per
gr amfototal o 4eA0 gramg ofsds fepd Reasproqaseed; yter b heutsd Ksem a

oG5 B coPLAT e Bl R0 o AR, Blos o o
cﬁlfe)péittgr?ﬁ gﬂgmha f@d&eﬂﬂ:@? &t the searbtom Frérh eontaet?‘lflthmcrud'dﬂ&ed with
gas | ncl ude per gram.oo 0. 021 grans, 0
theymetharsin the | prfsengﬁa 6#20@31@&%2% G Eatniget, 093 @ams of total

PR SO0 i 3 USROS, o g of

tdtyidpromur, blﬁﬂSgraiﬁS@mgwmchll gtancfoflepdizgueducs ek tiudmg the amount of
pr.oduced, fé%lé‘be estimated that the sul fur content
n@ﬂmﬁ@nwettéuf haeaptiffluced by 14 w % based on the

wei g I
hydr ggg %&s - a@g%&‘b@? oS OF 2850, 61 Yfands b hird bl W PI8Cerams of
carbon monoxide, 0.08 grams of carbon dioxide, 0.13 grams of hydrogen sulfide, and 0.68

grams of non-condensable hydrocarbons. From the amount of hydrogen sulfide generated,
it may be estimated that the sulfur content of the crude feed was reduced by 18 wt%. As
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nonoxi de, and carbon di oxi de were produced. The nol ar
rati o of carbon npnoxide to 30 carbon di oxi de was 0. 6.

‘woeosaResG hydr ocarbons included, per gram of GRTIBS2004/042123

hydr ocar bons, 0.44 grans of C2 conpounds, 0.31 grans

Shg;”&rfcg t@on%n@m g %ﬁ@%@%&ﬁﬁc’%@ IO og I SO- pg%gﬁgduced.

Tﬁeornﬂrap?aﬁio&fﬁatbmtnhlﬁ:d&m&toeatwﬁmmbh@whyd#ocar bons was
0.25. The weight ratio of iso-butane to n-butane in

t he Bie OECzbdposbonvinpladed sen srenpabhysttocarbons, 0.30 grams of C;

abl T
oAt do s LS BPEROBRICY 28 Bufhaeoh Cy Cofgdfnds, and 0,10 grams
OE@MOUBHS Wet@hﬁﬁﬁo of BoSeptaRETd ﬁ—péﬁmmﬁt thames-cbhddnsable
repeated processing of the a reI ativel é; ul fur
hysirogaebans avps 07 sthegweight 1tio of isgbutape i) nm € ggprcondensable

R 0 AR Ry R i din

conén® bF 6,003 gRehsd A tieip ratiocoflalisha Gy alefims todntetrabCeolefins was 0.75.
transportation. Further nodifi Cg\iel ons a rchﬁal ternative

Aé’\'ﬁé@ﬁlfﬁ@ﬁ%ﬂﬂa GueleBnstodntsenal Csglefing as 1 08ent i on wil |
]ﬁ%)?mltl g § et glétﬁagefé tﬁattc%ﬁtlﬂﬁ&us Q6k@Ng 6f a relatively

thls escrlp ccor I's des |pt|on Is to
higk selfrsinidecided writhitheisiniedatal gstam the pm@ncesof aoke t:'ltdenot diminish the

pur po 10 of te Chl t ho killed e art
achHs OR T TRSTEERIC SR Eatply ﬁ@ff SroRtaha stpdoftit Hulegbi For
tmgplgaﬂbﬁderst ood t hat the fornms of the invention shown
an e

scri bed herein are to be taken as exanpl es of
ithea BB e/ Sonrce iththe Presente of a

: e Sk oo B gﬁ,@% e was
pérﬂifﬁt@& wSiRg @BﬂdlBSnslﬂs' deb&ﬂséduﬁ E&E@pﬁ:&zﬂ I'he IO, GO Ch,COs.
be apparent to one skilled in 15 the art after havin

cataiesttté&éfgram@fwaswhgrgd@whpg@m o ot} ©f 2% grams et cruds feed was

pg%cq?sﬁ%:ﬁ?vegg%gﬁs ;f-g-g adiffe céx Jip iﬁ[fﬁfaa;t%l‘;gti\gép e:?xd*i‘ﬁ&&ﬁd?catalyst

.nah:ttmentrélgm, 0 éus4 gemsrdﬂ%ﬁe pér griug dfehudeVeairenlatriedsn thidire8dor, based

thod of produci ng ud roduct
o pveiht e i eedi Aol ef DR BrAEETOL P kPR HIHeD e of rude
fe%cg gJag $ro\#%¥:§cp C’l‘]featpﬁﬂ‘ ?ﬁdﬁ@ﬁn@ﬁd@d %@P%faﬁl 6ﬁ8tapgﬁ%§ﬁ§° 6.02fgrams of

conpri si niron s
gasaind |0yt grivmrs pf adtde ercatuto exdludipg dmmOmin af miethahe ez watee used in
crude product, wherein the crude product is a liquid
fiPe at 25 C and 0.101 MPa, the iron sulfide

cat atﬂégashﬁqu ge%%hﬁ&' ofhs &, oile@ﬁ&ls Of fydto e 0. 01% i85 of

or nore-iron S s per gramof total iron sulf
carbon monoxide, 0.052 grams of carbon dioxide, 0.18 grams of hydrogen sulfide, and

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
wit%, 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 C,-Cg 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
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catal yst, the crude feed having a residue content of
at least 0.2 grans of residue per gram of crude feed,

wo0siResIam ned by ASTM Met hod D5307; and cont rivt/isemos/042123
contacting condition tenperature, pressure, hydrogen

source flow and crude f fl.ow.by usin reacti o

n%ﬁgmeasaweehmmsmeﬂafﬁ g s Compaunds Radh, Per gl e
8.009¢rats, MPa, a gas to crude

°6‘H?‘5 B bl e&?lgeglégffrogm 1-16,000 N8/ n8, to

obt aﬂ'hrstelxmnplaﬂ]bmqmstuatas:ﬁlahmpﬂatgi processing of thsa tplativeliolih sulfur

o fosd 2550 BEARS VR A D e o algio 10 fratef e prosence

ﬁgﬁ;@; ﬁmfrgﬁﬁ’c AScafify R dhdnRediREd d
A@Mﬁxﬁg %hoﬁg ac{lﬁ?h&efﬂrirgt ho sscl ai ned | nqjg | ai m A trude
prbductisaitable farteansportidionpr oduct has from 0. 00001- 0. 03

gra r from.O. .0001 gr a C er gram
o uaguihes ity FEBbortm AR OF iang aFo8 of the
inb A GTPwill Bo agi ewmb&&mm&a%@wmwms Bedcripfion

of crude praoduct, at nost 0.02_ grans, at nost 008
Ageardinglya thisrdescriptionis tgbasenstaed nmdiustr@tltmﬂg mdr@ fovhe purpose

t,,0.0 f | f
oftpdRrs 193 TELE e 5% U Bniiel pipds heBorkRRES, B ifyepfign. 1tis
toHe widefstdod B2 thé form3f Bl inoshtid shbwh BRE déstrided hadin are to be
clainms 1-3, wherein the residue content of the crude

taise@w@tammcsm embydin_zm oFlements apd materialy gy ba substitytedfor those

r I
ifet45 S Bosrriped hitelt bl B S SielBiy . Rt BB fearures
oftha ifvetion fxﬁ;ﬂb@ \ﬂﬁied ﬁd@j?er@éﬁmi alifas mwlbap@arengmnecsmned in
crude product. 6. The pethod, as cl g{ﬁﬁgd in a%gn
thejazh afier having méaeépﬁt qfithis description o8 thedpventios. fhangesandy be made
il Elfenfs ARG withE Ot Bepte i ool bRl oo LR
invéntker assiepeibefiin thefolleWir® daimss or from 0.6-0.8 grans

of VG or mxtures thereof. 7. The nethod as cl ai ned

in any of clainms 1-6, wherein the crude feed also has

a N/V/IFe content of at |east 0.001  grans of total
Ni / V/ Fe per gram of crude feed, and the

(

Bl



contacting conditions are also controlled such that
the crude product has a total N /V/Fe content of at
most 90% at nost 50% or aB2nost 10% of the Ni/V/ Fe
content of the crude feed. 8. The nmethod as cl ai ned
in any of clains 1-7, wherein the crude product also
has from1l x 10-7 grans to 5 x 10-5 grans, 3 x 10-7
grams to 2 x 10-5 grans, @ 11X 1@ & grans to 1 X
10-5 granms of Ni/V/Fe per gram of crude product. 9.
The nethod as clainmed in any of clains 1-8, wherein

the contacting._conditians are_also |1 R
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cl ai Mgy iy AnYi Y &heti dBt fhndl ZrondBE Bbi) Bémpd eAShr@, pressure,
portion of the total product is produced as a vapor,
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combi ning the crude product with a crude that #s ghe
safEuds o1l didtboehn thenrahge Erowelfded0fe FWoripa. to
blggggin the 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.
5.  The method as claimed in claim 1, wherein the crude
product has from 0.00001-0.03 grams O from 0.0001-0.01
gramg 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 sulfur; or in a
range in a range from 0.0001-0.02 grams or from 0.005-0.01

grams of sulfur.



15. A nmethod as clained in any one of clains 1-14,

wherein the method further conprises the step

distilling the crude produc83or blend into one or

nore distillate fractions to produce transportation

fuel, heating fuel, lubricants, or chen1ca|s 16.
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5. The method as claimed in any of claims 1-4, wherein the
crude product has from 0.00001-0.05 grams Or 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 or
from 0.01-0.1 gramsg of kerosene, from 0.4-0.9 grams or from
0.6-0.8 grams of VGO, or mixtures thereof.
7. The method asgs claimed in any of claims 1-6, wherein the
crude feed also hag 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 contrclled such that the
crude product has a total Ni/V/Fe content of at most 20%,
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 1077 grams to 5 X 10-3
grams, 3 x 107 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%5 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 c¢laim 11, wherein an atomic
ratio of an alkali metal, alkaline-earth metal, or zinc 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.



