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SYSTEMS AND METHODS OF PRODUCI NG A CRUDE PRODUCT FI ELD
OF I NVENTI ON The present invention generally relates
wo e0ospedsesrs and met hods for treating crude feeBCT/ARZNO/®42218
conpositions that are produced for exanpl e, using
such systens and net hods. re particula
enbodYAEEMS ANR MBEH GRS QlﬁP DYEING &;@%‘HHE BRODUCT
nmet hods for conversion of a crude feed that has a
FIEEDC(&EINWMOM at |l east 0.2 grans of residue per

71 Guthe piesat o echse o6 Bo b eds e fklésts‘ ok uing oruce

feal, 4H"& c&hﬁ@s@ﬁ&ﬂs@cﬁatta?@faroﬁﬁged' fﬂ%ﬁé{rﬁﬁle' ﬁ’s §t91ﬁs @d
the same properties of the cfude feed. CRI P
mREhoAT. EM onRTartirulaby, enttmdinhentedesaebashenain eelatedo sYﬂd:Ihseand methods

ert.ies.that .1 he cr o Db .
B eaRaiRET § Sie iegaRa e » B SoRERER s Liagl2 erams of residue
pé‘r%i‘é&ﬁ RF e lfecddas ial ch’ﬁde%ﬁodlf&'f eha BAPNliyuid elifuk &gk ZSOD@&d 0.101
sadvant aged crudes”™. Di sadvantiaged crudes oft
W@narad () had eqtej oy ggre ﬂ?f‘l}i‘iﬂleé\ﬂ@ﬂt greompressiddy eomsamsondo titbemme
Ig e e difficult and expensive to transport and/or
prrgpg &3¢ gl%uéleg%e entional facilities. ; Hi gh residue
DESCIEP TION OF REEATHED AR gh tenperatures to convert
the crude to coke. Alternatively, high residue crudes
are Cyusics it havieransos mare ppsuiiable propertias ghat demob aliaw theerudes to
S X
b%ﬁ"%@%ﬁﬁ Ec:ljaﬁ%)%rt\éh o\%&?écegsreﬂ%%ﬁlgl%gg(re%lo %l‘fg?eﬂég%s éfjescggnn%only

re€értedeas aahdiéaﬂvmgﬂbcrndest’ur es may be difficult usi ng
conventi onal neans. ﬂé)l sadvanta ed crudes may includ
el

hydr Bijedvaniaeed crides i voppigh Hivelsefspsidico fSuch crudes
] T S 585 LY Sl UGB P
High rasided mrudﬁseday bea‘gcmm & Ingsuefripemglrésr torooavert fiervgude to coke.

roce rod enation dur| :
ABPGEEETT Tidt AR CRPET tra B SRS tbels : high temperatures o
p@aﬁde\qesshmbegaﬂa& ﬁﬂ/&%&@eﬁ&tur@m%gﬁs%gn Owater removal
i nhibit unsaturated fragnents from form ng
frempdholgenvisepus estdey andjorxradimixtansi may be dsﬁﬁlcylt usng conventional
transport to treatnment facilities. Coke may form
/or deposit on catalyst surfaces at a rapid rate

dur i DBa@V06£88 tRdePmag ishdéantirges d@ﬁéiéiﬁfhydirdcafﬁéﬁs b®hen

costly to regenerate the catalytic activity of

preeqsaing of hydagemdafivicang hidroeaskens, W@wt%mﬁmwﬁhydn@m

ge?z%fa'llg%[eéf ea{dﬂgé ngQ Cﬁg%asrg f nsqjc mf:r?cs achi e]?ﬁ;gg?ogl? 8rack1ng

protesashvad p@gadedc i sget@yon mingqﬁo@@m n% Qvlﬁﬁlﬁfﬁ@i@mf&‘mvolves the
that contribute to the total acid nu "TAN") of

usrewé ap pefENe Tydeagenai anatalyst, ag@ﬂbecmqqé@!stwmlhltams@uratqd\féagylents
5. S@%Bééﬁuig %ogrt ?%%%d%g% %}HA(?J co'g%f "tacl transport to treatment

conpone ts d ng-transpor
facilities.

Coke may form and/or deposit on catalyst surfaces at a rapid rate during processing
of disadvantaged crudes. It may be costly to regenerate the catalytic activity of a catalyst
contaminated by coke. High temperatures used during regeneration may also diminish the
activity of the catalyst and/or cause the catalyst to deteriorate.

Disadvantaged crudes may include acidic components that contribute to the total

acid number (“TAN”) of the crude feed. Disadvantaged crudes with a relatively high
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processi ng of the di sadvantaged crudes. Renoval of
aci di ¢ conponents from di sadvant aged crudes may
WO pwslogeog hem cal |y neutralizing acidi ¢ conponROI/ES204/642218
vari ous bases. Alternately, corrosion-resistant. nenﬁls
prﬁa[lg ing and/or

TAR2YeCOREEpLS 19 LCFIFPO R
pr&geggiﬁg §¥ 9 JSQHANRRE cryd8. RER094] JTREIIRSI0REONESts Floai!

metal “often I nvol ves significant expense, and thus, )
digddeantsgedafudes maysirorive elsdnsicalin nendtalizing acidiel conipegents with various

equi prent, .may not be .desj rabl e. ot her th Q .
b AraRtely et £ SR BF L Taayn s i FElsBP i dh squipment
anhﬂ)gif)péc‘é%'iﬁg S RithGAITAL LISt derodidaSeahRNBethr ARARATIIVAY

and/or processing of the disadvantaged crudes. The use
sigfificant expeinem and vk, the tise efespriesigatresislhit magtaldpexisting equipment

equi t. ed, t rocess. the..crudes. .
PR b e SRR S R Y el aadion o
colloSRE Ibiaaeth ikaiiastap®y crade sdfore tRhgiortied shdidrgocessing of the

anounts of netal contam nants, for exanple, nickel

disedvantagas craded/ dhe ppeopt comipsiongnhypisers suyHigeaivetyaliect equipment

crudes ta ' .

wsg B i SR/ AR A Ol SRR ot 1SR Bes.
or thRadhfigydtndss by theainatlatiydy highustoudepdsndtsl cvataminants,
cause ‘a decline jn the activity, of the cat

| yst.
foppxpmpleickgh apgqiiya st rdFpD: ARHREPIBFGHAR (‘?g?l}cgl Blssguetal
e nalieY
O8RS IR Bt AP o oo
casdl st af thensid Vdwee afittedatlyse Shdhedeposits mat clugss decline in the

Al kali nmetal salts and/or alkaline-earth netal salts
achiifE obbes2tayst i n processes for desul furization of

resi ]ﬁi{é&d\{aﬂ&g&? cﬁﬂ&?ﬁ%?ﬁﬁclh@é\grgtaﬁicﬁl?ys%\hdi Héta?i@é%ms (for example,

desul furization efficiency, production of oi

sulfins aixypére asd vitigeen)p Surgardeatist ouni hateraatrnes hiay,iin geme situations,

formati on ubst anti al L.y .i nseparabl e sal t.;- ai
bR Cae P2 o Y e A n e e sl st
hf@ HecrP & pfodbRtd M€ d¥sulfubiRatindsaeadud BRS¢/ /e8ess&RRd to result
processes for inproving the quality of crude include

ingudi fepubfurization efficiencyi sradvetivnadoi ipsoliehde slideq, patrdempsallization

cHELH, SRR GATRACEOL S RRCL B0k 8 O ot e

qiangss iy diopen eas asd/eoslsively Higlehydrogenirssadrant aged
crudes due to the costs of diluent and/or .in

. 3 ) / reased
cost Somepiegerdessfor Hapravingdhantaligeat @P%@gl.udﬁa@mg gililyent to
di ' ' .
oA 08 FRALIRL O L Bl s o
diFatventagddsropadtids3 A ddide tibudat inovevet galeralB, ih&8aséd ¢ogtoof treating

R AT T R
digéﬁl%gg%&ﬂae%t Aacidg'ion‘?()rt{%ﬁ@tegtglg aFcﬁ’sA'cleagRAéeH'Ehﬁfe iy, ira some

to Balr , 127,470 to Baird,
sithatioss, dedrease 4taBilidy dldchorddaj i nori et al .; 4,437,980 to

Her ed t al.: 4,59 26 to K l.: .665, 26
Vo NebuPatent Hondd 3677410 GiiRen ch e Titit0 Gl 3,847,797 to
r{S Lo iy B2 SR B ) 0471890

Metbllimat herB,%?OSZGMﬂD@D%Et alo 4491588 tsBaind) Jr. et al.; 4,127,470 to
B2 3L U o0 330 HoltBioni et al.; 4,437,980 to Heredy et al.; 4,591,426 to
Krasuk et al.; 4,665,261 to Mazurek; 5,064,523 to Kretschmar et al.; 5,166,118 to

Kretschmar et al.; 5,288,681 to Gatsis; 6,547,957 to Sudhakar et al.; and U.S. Patent
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descri be various processes and systens used to treat
crudes. The process, systens, and catal ysts descri bed

WO poosloeses pat ent s, however, have I|mted appl |B@thSim)zy042218
because of many of the techm cal problens set

h
Apiiitpation Pnblytaﬁ?n bios 2902064 toRexpoddspad08p 1A% g?/t@ Rendina,
Bl |
SRS BEQREEY 3ehcU ! Alty n c

cata@fﬂﬂ‘ﬁcﬁe‘synb@l 1ﬁQliéi;H petenia) ladvievet, )hab aligited applivhbilitf because of many

n during tr at ment O her undesirabl e
Ofﬁg‘?ﬁé&lpfééﬂ?m@%é@ r@?ﬁtq\)ﬁel y high anmounts of

und | [
TANeﬁior ganl c&‘%ﬁg&% S‘?ﬁ sftét eraglgtq{g% gn%ér’fggi %E: Ipir@eﬂlelg (ﬂﬂ example,
reliRtlghiglartige, aSamh:npy tpartdde squipnent, and/aus Enplcrmm tepensume

in conventl onal apsportation and/ or _treat
relelly i A28 Ao Y RESY AR e OB oQIH R S dFEys pmgerties
inCighates veL}’ %gh aRloBEE S ufdHBHB18 dom ?&sﬂn@sr (fhMSEABRESbatively high
usage o ogen during treatnen hus, there is a
TANg mgﬁnmalﬂtjt bandristareatems andon metailconteanm]tﬁ) Snugr repetties tend to
syste net hods /or ca s for c9
o BRb AR Co e tioed s R Rt ER s hoflding
1n91re9§%%rct)h%§ioﬁ hitbreated damni @t URS bf B EplushMVRRY oPnclddbed usage of

NTI ON I'nventi ons descri bed herein generally relate
h)tdoowstuemg trgaichembt Rawssthersyis esignafieanhecoromiqians teelwdcal need for
i%?ﬁﬁ?ﬂosg’gtﬁ%géngﬁlﬁ Catc? Y ca&etﬁysts rc%%\lflegglﬂlg ogglsgdafama ?ciJgr'tldes into
crﬁ@@pl‘é@{ﬂ@t@m@r@pdﬂ@é& thaltray@mbtmlrdlﬁscr i bed herein al so
gener aI ly relate to conpositions that have novel

ARY O EHE INVENIEON s t herei n. Such conposn tions
can bt ain .
des cfr%ll%gl% g F%?lr? Qé’}r%&nr%\r}é% gérqé%ﬁo Sgag Qtﬁé%ﬁ f8¥ contacting.
a ©iuae fded R tPorer diGeorp cadlysts to prdnee & tatg pﬂ:@ducaoctmplgsn&g a crude ‘
crude feed with a_hydrogen source. in t ce.o
prefect spd.ip seme smp%rteéﬂsﬁ Borbmtﬁe@%t%as E@W@tlﬁ%%ﬁ@tbed herein
aldf) géq%h{]ltngﬁteotﬁ CHHI%@SIHI)nSt t‘ﬂ@t 1Rk abva tcém%ﬁﬂﬁf)ﬁssﬁ%oﬁlponents therein.
catalys i ni

conta K Fei oSu. The invention al so
Stmhmoirrqjtesmanmﬁmcbb@fm@ bzdmmmgt@le aysems engmethods described herein.

conpr SJn contacgtin rude feed with a dr ogen .
sourt‘ ditia p ediseod ohBtortios it phdts ki ing
&gﬂg Q c?ucfe%éﬂ with @8y &logbh durbdial thelpRsdll8 of baA& more catalysts to
wherein the crude product 1s a liquid mxture
pmﬂu@ﬁh@ Crudn gralut) whivks onst orimerstof dreecatsflystheonepsisas g satalyst
corrR Eﬁgg gne or nore transition netal sulfides, and
@¥d having a residue content of at | east
0.2 ‘Dﬁ@ﬁﬁetﬁfonrﬁ T}Sit—iﬁidé’sﬁzi m@thdfMoBbrodutiae af @edb praduct, comprising:

determned b STM Met hod D5307; and controlling
ccm(bfmtlag taicﬁgie ©¢111th11 ahydrogemsauies inttheprepange op prRRdnoTg£atalysts to

i ol v AP o UF B8 pBIF, et B8 Rl e ica

1if88 nOkere &tf250’Cl&16 0PIrOQ VR4, ,at sk drief ﬂ&{ﬂatdh%td’laﬁnlﬁismg one or
oct ane nunmber of at |east 70.The invention

morawangBpnaneteksifirlesrang tegpernin fped bavinaa reﬁ@w@ment of at least 0.2
C R glég’s'lcﬂr% pﬁf gﬁtna&l difide t% ralsl qgtef‘rﬁﬁlgd Wy tA@T’M Iﬂzf&ﬁ&gﬁ% 07; and

presence or nore- cataly
controlhng contacting conditions such that the crude product has at most O 05 grams of

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

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



10

15

20

25

30

produce a total product that includes the crude

product, wherein the crude product is a liquid m xture
wW@r0028663®& and 0.101 MPa, at | east one of the cm?HUyzmgmzzls

conprising one or nore transition netal Iflgl and.

t h eThe unventﬁcmedsmpmrvtdgs a npethadpf@rensHng dtc ychLopuprising:

corg%o(t rmacﬁ%e {89& %ﬁ%@é‘? gg%g%&f thé Eggg%{?t%?% I%?] rgnore catalysts to

prodiafd Akd] podRPthat inehidesthe krideproduot witentie tl'peraldda:product isa
conpri ses kerosene, the kerosene

liqaid amistuet atdSoireandd | GleMPgy afdeast or;geqt}ggeégggalygg cglgpl&lﬁg ﬂ’é‘a"f
mogi%}rﬁssﬂg{l}nwrgét?f)gﬂ F5881d thé ?rdﬂ@ T&ﬁ%@lﬂ%aavﬂeﬁge@cérﬁ@rﬁ &F Bideast 0.2

enperature o
orael el dechdp grASTM A fead, B2B8EMined byt ART M Mddog ¥d0¢tand

cor?t?q\illdlgggqoanttagqlgg fcgg(ggglpwcgslgg fhﬁl(,:cg\l;f &ggé‘é?% %&%ﬂﬁ%s%yo sene, the
ke@?é)n% %#rfﬁg C?‘rflle% th"bjf gﬁaﬁ%‘?&f‘é&om@cﬁ:@@%ﬁ St 1&RREAS; lak Btefnined by

ogen source in the presence of
ASINE Mithed®D§1 3 ttlad l;e‘sd)sne bayingal freezing p@llnaat Fiemgexature pHat most -

i ncl udes the crude ere| cru rodu
3016 26 g T Methog iR e b Broogt BhfA most 0.05
one f h i sin one or " nore
£rqp3y é gr é{@%ﬁif&?&ﬁf&%@{ andgt he crude feed having a
res IT%@ @mﬁéﬁfib@ ko pfovades Iaemthod)oiﬁorgdlmm afrude prafluet, pemnprising:
gram of crude fe d controll conta
codntIan FHEE Eoa NI LR OTRIORER b TSR Ty mgpggetalysts t
produgéﬁ%tgl;@o@ljct ?%gﬁmcﬂﬁfes HeAm RS proditd Swiireid Wk crotlé Product is a

tom c hydrogen to atom c carbon (H C)
lighfd mb;eure Bl ° @ aond Odt)l MP&aﬁt loast ond of7Be cawlygisicomprisiag opg or

e qungaf'%Nt%%q 1%%]356 ‘Hggﬁsg Hjép FfFe %ttﬁc’go f%sfc’i\llle ggﬁeﬁ of at least 0.2 -
' gr&ﬁ@&ﬂ%&ﬁﬁ‘&?& &hH e chre (ﬁeé&* Rl @nﬁ%ﬂfr@%ﬁta&ﬁn@ Gcﬁldllt[bnts h&ch that:

presence O1r one or nore catalysts to produce a tota

' thepcmdmpltoduﬁehas ahmbstd)e%ﬁ ghas of cele per s of C%%P@FiHCttVﬁél a weight

t;\ﬁrpgpatglg qkéy Ctgelgﬁ% at&ml uérgmg{ 1? fHloraR }Zg’gdlﬁ':@ el 11]19& 1.75, as

S conpri st ng one

de{@ﬁlﬁleanﬁ%STMQMeﬂ{Ba@6730ﬂ fi des and the crude feed
havi ng a resi due content of@gt | east, 0.2 grans, of

r esiKhednyeation elmpepvidesigacthed of Praducing 8 FHHdR SIOdit ARRYising:
t
ARG PRl P P e

prodibe GaBal pﬂoﬂué’[ghaﬁdmitﬂﬁdds |thn=.gcrudmphoﬂuainwh@amhh¢ biaitle pmluct isa

crude product has an c, H.C rat.i,o 120% o
bt biiae 261 AP0 1) ML HEISEH TS Of LESH LR Fthaiibe one or

quggtéloﬁ ekt g.%ll"ﬁdF§ tscth&i W SO B hifindh réﬁﬂ?ﬁ% c@@t%’ﬁthf at @st 0.2

conten e crude feed, as determ ne
orASTVE Meidne getiraHLf chide feed,dedgerndnet bhASTg thqdéaém and a
0. 001 f ht h
e A e RGp s B SR B O, h R gl 1.5
anEQ%gerlYlﬁggbﬂﬁct nBfOUs SRR tRat TR ok ModRétdEyeh B¥mAc H/C ratio

orrprl sing: contacting a crude feed
ofV80t hZOﬂ/o bfithe agpemic $HCratio oithe h@dp f@ﬁeﬁ)@@r@e m%@cbha‘ﬁ@ﬁ gresidue

cat al sts or tot pr.gduct
cegicae! St Q00 Sl B Rt AL QbR P MGl B s
1{6&‘155%0% the BrddE pAtficPhakitls VRsist @001 gRsls (fhepiaha pdfir%ram of
al'ysts’ conpri sing one or
crude product, and the naphtha having an octane number of at least 70.
The invention also provides a method of producing a crude product, comprising:

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

a residue content of at least 0.2 grans of residue per
w@r@sined3ogr ude feed, as determ ned by ASTM Met POTIUS2004/042218

D5307; and 5 control I'i ng contacting conditions such

prdduat a tdtal proditethat oelisies thesTudsarodichnivisrein thaieude preduets 2

BB ol ) S B 5 RGO
c{?@ L9586 mbREsHAIRS SREthe ergdkifsddigisarresitid @sitent bat least 0.2
o ot i et of glgleé‘%é e s Ak R MsroaaS 97, and
cof?té(ﬁ.hlég (écerﬁ??cifr)%f%g eihg {L%h@gift i}%%&w%legﬁdg?lgﬁﬂef‘%rgx%of crude
proﬂ%@Maﬁ@hﬁ@d)@?ﬁ&ﬁs obhaphedsthe@aphiba adng ambcwae:nmmbgaﬁ at least

oil (V&), the VA& having at |east 0.3 grans of
70aatderst 681 Etﬁmsgqfdﬁﬁ%ﬁnﬁd@ ea@,sea%m?ﬁlﬁa%awarlp%m krggsene

N

M&hey DI eso, anﬁrﬁteh{wlosﬁﬁe haviniye freeging pointia pemgerRtyre of at most -30
oCa muaseminsd oA ST AL Msthoddr-onidraohbOBT et g Gegtim 4SS

1 |
(V?;%gp@ss\}(g@@%yg%%g irseg%fud)? g afgf Ia?]&f*xa(t%g ?elc%%ﬁ’ é’li\z Cj@)gas determined

byIPQ@etfibd 388190;0ind at hestl.08igrapsed uesidues asaddtéruinetl oyt ASTMeMethod
at 25 0C and 0.101 MPa, the transition metal sulfide
D¥4fal yst having a total of at |east 0.4 grams of one
or nmare | in
o TP LIS O Rt g B g sy
cohRviifga arude feedwaﬂcmhyctmgema‘oum ih egtre@nee gﬁmr@ﬁore catalysts
resj due per, gr am eed,

coRERDS 0N SR UL G PRGN RORAT LR Ldes the
r&déﬁg}o&mtwﬁé?ﬁn%éj&%d@ﬁ%@w&tls haguidtmifasé a2 0T de0TE0 10 Pa, the

per- gram of crude product, and the crude product
trdnaition neealisdifiele cotatyehhaviig atotahod ot lsasddk srame of eag eljaore
cont ent

o B I B A5 BB Bea i e

haQ/fn I‘BQHﬁé &Qlt@ht ‘éf Hﬁl@aa@ 0Qddi6ihs of RRTANE pbﬂ’lgamaﬁ‘mhmétfbag agl
de %en source in the presence
dedmmlmd hm%TMaMatmd mm c@masglhag F?%Fﬁ%tiftgi Q?ﬁdﬁ’@tl%ﬁu"h that the

crp }‘I)I’Bglé(.‘g ?stt 8 0% F%%gl’g fceok@ éli%lﬁfl (ﬁ]ce = gl!ﬂgtrag l}}ée crude

rbéuc% hhd Qtﬂsﬂuﬁbéﬁtéﬁtﬁ)f&t mdst 0% affdle Pesidiik dldﬁant dvfthe crude feed, as
transition netal sulfide catalyst having a total of
ddtmmedcbyﬁéTMMeﬁp d804r nore transition 30 netal

sul fide: vé)rﬁ%)n%ﬁs%[%&lg Eﬂh%ﬂ 8P pfHRL&h %léhfdegjgoduct comprising:

cat alys e cr aving a ni tr ogen content o
contactif@ s eridle @EH xgi‘t}aa'hydxfogm tauogeein txepregpnaeroHénecorudere catalysts

ccfmai?sggg] tg@}sgleogl?rrg%g e%the c}%é‘g‘fagyﬁlé no%@%d@q%SI (cj)!é? pa%ﬂatetﬂiltégﬁludes the
crgcﬁ‘éj%l%ﬁ{ﬂ xghéﬂeiﬁ%hs eRlg F)fddﬂgt 1€ QM bid ABSurs YEDS tMadd 0.161 MPa, the
uct has a n

trogen content of at nost 90% of
trAd¥@ionl Ihastamtﬁdecmtaém havfing hétarafdenst @4 grananef anieer arayelgransition

d h id 309
piab i SR g ooraoncr e Hide gl s FOAT e dRvine 2
ni?rggériewntén% ofit 1644 61001 BRehDF Mé@n%ﬁ %‘Aﬁl &5:?@& @6d and the crude

due content 1s as determ ned fy
feed having a residue content of at least 0.2 grams of residue per gram of crude feed; and

controlling contacting conditions such that the crude product has a nitrogen content of at

most 90% of the nitrogen content of the crude feed, and the crude product has a residue
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Met hod D5307. The invention al so provides a nethod of
produci ng a crude product, conprising: contacting a
waerewdmpedleed Wi th a hydrogen source in the presPe/ESmN4/042218

one or nore catalysts conprising a transition netal
confettt 66 2 encstd Gt s thet resignoenient F f}@tcgqlc}epé@g Jejergip fytrogen content

ooy S AT RSB s ey s

Me%l[)@@ggbi;'on metal sulfide catalyst has a total of |east
.4 granms of one or nore transition net

. . . al Sulcii gesﬂg)%rsin )
gr dFhedfvention alsoramdles HmetRet 8 pradpeing @ cgugde Arodyet, ¢ &
con%?:glggifce g #!S]e g %1 %@&@Jggé\ﬁ Lo EEn RS 8ncObf 8ie 41888k catalysts

per gram of crude feed, and the
congjfﬂéﬁf‘g Jtﬁﬁﬂitfé@&n@aﬁﬁiﬂi&t&tdbﬁnﬂ tcfepmdmfe aaugtal pa:simc‘lah_at igelades the
resi due per gram of crude feed;.an 9 40)
erudopodutt Waerboris PRGRSTIEH AR HETP ahe i GGt ChMPe the
at. most, 0. 05 ar £ 5afs oFlond er plopeltigsit
trar{sﬁlé’“é?ﬂﬁlesu%?dgd&% gés é;&?%togrerasl\lt% Fe content of at
melAPSIIH@A%ee Brahef tial Waksticomemhsulfife edialysr gerudsdied hasa total
crude product has esi du ent of t 9
NVHES GruiriaE e GAD0 bE TN O CHE PE TS Ay g the crude
Ni / VI Fe | s GesidticdoT MalvesthaddR8é3nd
feeghas é%eg}dgtgg&?g%ttdef%% &iagtqusg%afeﬁtser rr‘i3 negtiééfiASTM Met hod

corBRBa: contetingventiiiars satls thapihewrufe preduskhassy mest 0.05 grams of
produci n

g.a crud roduct, co i sing; '
colrmmgsrnis a0 B 45 ST SO L s s
90%3%;1% dN{WYf% Sateat Y6t cRRIRIEddS tHegradd pradsit hasaresitualcontent of at

sul f1de catalyst to produce a total gr od
‘Wi

uct at .
masTR0% dé thetrbsidusr apaitenp pbidig crudeviprsk ant Wél%&lﬁ&p‘i"&l&?ﬁ}& {88

e

of a
Métﬁtﬁﬂtﬁ%ﬂ granms of one or nore transition netal
sul'fides per glr am of total tr%nsiéi on met al SLéI fti de ino:
cat dhy stventiorealse prpwides @b HProductig 3 fTuUEHREHY" GYmRsine:

CO]la:g ?r{gﬁgcrgg%%gé ?Jg%l Cfﬂﬁfd? eB%Bth@ in @k %Pas@ﬁce‘?(ffldﬂ@ of aRee catalysts

aving a residue content at | east
coRiprisidp afRnsfion gt welfide catglysirp gio dcer déotilguaducs thpt includes the

o act NG Sondl L LONS SHER. ADRLCLAR Ef1ARPa, te
tragflﬁ fa% rg%e?a]i) DLRAL AhiykNBvi Ut 884 leAD0 4ldiame bHicle or more

as a resrdue content of at nost 30% of the
trah6ifibe et eifided perfgrath of trtal densition moigh evléida catalysiy the crude feed

tent i det ] by AST th
oy BRGSO Feat D00) St Rl REHRLRr FrudP e apd the
R L L T A O
yst conposition,

and @ORIEGIENE gontaitingrgnditionssveh tha fheraseds Pradycd bagg gulfr content of at
t al t f it i t ,
ot Dt s st prgonihs tOERA S AR oo PR p3ékidue

coﬁ?e(ll}{ oFA d4E 09N df it esiEag Edhitér of eerorade feed, eviredi atléyr content is
and reacting the internediate with sulfurin the,

asplers@ined byfASTM Methad Dé2H andieaidBo Aantes IHArpra iRy ASTM
Mtetrh%H%S%iO?.n metal sulfide catal yst. “

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

mixture with hydrogen to form an intermediate; and reacting the intermediate with sulfur
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The invention al so provides a nethod of producing a
crude product, conprising: contacting a crude feed
WORa0ls/066308/dr ogen source in the presence of onePCI/URINE042218
catal ysts conprising a transition netal sulfide
in thatpadsyste dfonp ooteeehydreesrbonsip pendoee thedransiHen fsgd spiide
cyude product, wherein the crude product is a liquid
cmﬁ#Q?ure at 25 0C and 0.101 MPa, the transition netal
sul fipdenveation ¥ss pofiRs heeshal 6fmodidigncnEe atodsol, tordprising:
the crude feed having a residue content of, at |east
coftagtingraersdefeed sdihch hydpegengpuice 8t thepgepengesd pne gL more catalysts

det.er m ned . : '
coBGiare pares i AP T e RS Fro3Ei Opliaat 2k fdudes
criR B &Tict, @heddin FRSrudSfodict ideliqued ndxerecartSeitt andf 0.1 HeMPa, the
crude feed; and wherein the transition f@l sulf%df dhavi
tragsitian ystal PYTign CHNBOBIEBSS HIIHPTLE LTSS, OFF Gradefeed having
a rgg)%hgegcio%geﬁg ?f agg%%lc (r)nQ%lrﬁmé Of feQli ?ert FANDEChIe fORL 84 determined by

ure; reactfng the transition

ASEV alethad Db OB cahtrallihg contadtwordiibnhsueh dras ghercrude prodwgt has a

an i nternedi at e; d react.i.ng the internedi ate wi.t .
resGieraapiepor 118t A0AE SRS BRE ST LR e B e the
raRERAN SRt REIslE 2nsyhd i9BbiRlBle B hiikide aGRhsitivs netaldRide and a

I'nvention al'so provides a nethod of producing a crude
mauiladli¢é formomparisitiongnetelorkideAmptalsadt mixtare; feactingthe faggition metal

hydr ogen, source i.n.the presgnce of. one,.or. nofr .
ot np gl s i e ol M s e aE: Rlefacting the,e
infefHAEatR REUS T fur WNBE BleBerdcB®f 6hdI8EmBredtlidedcatngtd pradiuct the

m xture at 25 0C and 0.101 MPa, and the crude feed
transivion gnese! silfids catdlyst. gr ans of resi due per gram of crude

| castnedsafof Boaro s AR E! AR Reg bndGRRHEt Wnflising:

“ cofafdl 8 bivde 8dedlvAEsd hlrpgen Joartedh thdyeseapoof @te i mdEcatalysts to
a

nd 0.101 MPa; and form ng the crude Erodu&t, erejn .
produse ertetebprofual tlat inchades ghercrideprogictoVigeinghoriyee proguctis a
.least .0.0 g t |
g R g Care of BEEE HB e R R h A R 02 s of
red@ pdrheanyGxtdy foed, @tdetamdiedhyA S unelethibd A¥560#1 producing at

per gram of VGO, as detern1n¢d@§é |.P Ngghéd 368/90'h ;
legsh a paKtions theptoteh PHRERS 3rvapeis CoRfsnsing aplepsl ARORG gyfhe vapor a

25ﬁ’§r%d\@i W@?%@onﬁ&% th@gﬁﬂé bRJduéd $BeRiPE dRRledroduct has, per

do roducing a crude pfoduct, conpri si ng:
gragnifantidepgoduct atibestfe®d gramb ofindphthreothemapltba baving ap pefane

presence of _an i nor i c sal r oduce
ok e a0 et () G856 o NS b tg G5 B HiRs P gpoms of
ar{)llﬁgti&rﬂé? Branf SOV 05 afdStEBhifMED E TNVREHOdH68MD; higbsimdbt B.05 grams
grans "of “resi due per gram of crude feed, as determ ned
ofaysid&T b4 daeindoedBRASTM Method[dBYr oduct is a |iquid

m xtyre at 25 0C and,0.101.MPa. and . i o
e B S5 PR 2B bL8 e s
co‘i’iftacﬂﬁgatcflﬂe thduewiiaR Ry die ghipstuie iatthd g@sdnc® oDAllingrdanie saft catalyst

nonocyclic ring aromati cs per gram of naphtha,

togsaiitce artbtakptotyct ABT ncisien e odugt, weegeip the gode feed has a

re?{gjggs ént glg %ttdllg%lslé @%eg{gx?}g %g%%@%wﬁ%go%eﬁrﬁsé determined by
ASTNENARA 154399, BE eMidd pfoduchBaNREidihbRuecus Y and 6110881Pa, and

roduct, conpri sing:
thg crude product lrlrag, per gre?m 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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’hqanhmqu at B5£C and 0dPL ¥P 9 thscriade Toed has aussidns content,q

contacting a crude feed wth a hydrogen source in the
presence of an inorganic salt catalyst to produce a
W eaoalosgnoduct that includes the crude productPCTIS2004/642218
the crude feed has a residue content of at least 0.2
deﬁfrﬁfﬁ%d of ATNIMMEhHED6IB @t tefastcﬂ (Dﬁiegx’aﬁne of dztillates ardrat medt 0.05
by ASTM Met hod D5307, the cr rodyct is a liquid
gramsiregdag, aﬁéet@@lﬁﬂ@lbl) ApdM C{;]Ha 3%he crude product

h as al“hgg Ye%ﬁ@ﬁ%ﬁ{) ﬁi:cf fes o gfl&ﬁ glzt)r@fiuél 2 Eruge g%rrug{’ {BBprising:

coﬂﬁﬁi@l‘@&ﬂuds feee fvigh' gy dodgeati sems:le ,1n &s pieﬂeacmfrmldnbggaml@ salt catalyst
Met hod 368/90; at |east. 0. 001 of VGO, .an
to prodhuppse odal Iredust thet ckiiaribe srudhmBerier. obepgh *&r%ﬁ%ﬁed has a
B fecdlt s[’@e?& db
resg‘.i%\ff(’ﬁ?eggng% 563 ghio 4%@%2{{%}?%%&%&%%5 AT Mt hog mned by
AS’.IEM(Metha'& 5807, trade piodoctps eViquidsnixture ahdT " oAnd 0 101 MPa, and

tnoraeprodbe T S o S POg e TFRE AP BBELGEe G and te
du%ﬁl LA %?& (?3 ﬁk&s STt RhHRS pbOorRmT e ad @dt@imiREDBY T Method

at in e crude product, wherein the crude
36pI90datdeast §.081 Igraoms of V3§t amdetha iV G® hacatdeast 0. 3ngamwpﬁaromatlcs per

oS R SRR 0015 il e,
deR¥mARI Wy VRS hadiBB3@Ds3end the crude feed has a

nonocyclic ring aromatics content of at nost 0,1 grans .
of riwecnvention alsp pyovadesramnetbed peprogneing £rude paeduch égmprising:

and.contr II| 0
coB oA ok P RAEF B-GRATh WO BHE Ik
to PFRIuBOL t&ﬁl"ﬁ@d&@ﬂiaﬁ inRludeSthe Criadechrédult) Iwhdrein atieccriide p\feduct isa
per gram of crude feed, as determ ned by nmass bala?
ﬁbfeast 0.2

graﬁxfﬁo nPltesH%ﬁ rrg'{glﬂtof %Pud@tfee!de stcﬁetérﬂ'ilﬂ&f@t ﬁ;rSTM‘ tidd D5307, and the

aromat1 cs’cont ent e CrU fee
crﬂid&efééd nasra)momlch@rmg agnationedntas of atrhesito. | graa:s of monocychc
rn%fafggqrnran'@%epgr bg@phy Ag’gj—cl\l%a/eb %p% CH@tr%lhgg gatlétg V}qe n[gtdilgg{l]ltlons such that
du?lﬁgﬁ’ﬁé Ccdn%tlﬁé AhB&td. N %aﬁls%ﬂ?&’rofzé‘rﬁgné%ﬁtfhr@ n@ﬁ’cﬂ;ﬁ@&%ﬁble at 25 °C

ce 1n t presenc aninorgani c salt catalyst
anti@ h)lrMBai amdoand:cbpeal graon oflcrutle fdeds as dﬂﬁmu@kml tiyhaassibalace, and

e e crude praduct [ b
sufi b Tigcsrifrometurs bovpRottstae RS Bopials® rat Y of ol ¥ wreate
th&P4! Ifrﬁ)%cﬂ:ﬁlc g |a§‘<ﬁﬁ:lt10@ cEntBiitTBhOrud @ foed UShdR€in Y Elfc ring
crude feed, as determ ned T&ASTM Met hod D5307, and
ard)metmsrqod’@nf E@d dhfasmmnd by &5Td MaskadeRo73kxpr essed in
gra r am c C.
Oty S B BT SO FLHRu R oot e
coﬁfa@QH}%ﬁ chais fedd witieh hy@rogamo@me inftheagrededas bf &Pmgreanicanlt catalyst
than The olefins content of the crude feed, wherein

toalpabduse @dmabpnodu@ thes inpdudes herrsadaprodsstaviaeinghe crude product is a
llw%gg@ﬁ%}t 2@ \"é '%83 r()gé\ilgat Ql{ecc\éhn%eei%gif Hgéegt %glgiug ]::(i)ntent of at least 0.2

grihb derdsRIRE ped frimeofityidiedaal) as detevginediby ASTM Mbﬂmdd)iﬁm and the
an inorganic salt catalyst to produce a total produc

crodeafeed hey m@gﬁm&r@n@m@éprﬁﬁﬁ?é%eranmé‘@éﬁ s PRegRm Rferude feed;
ax{ar Odjfé?ltljla% Cfn@talz 1 dogdﬁq'oﬁg IcE. tl?#t tl?e'scrggeeﬁiagug 1hd ;ﬁl MR ﬁns content of

Vlng a residue con east
at least 5% greater than the olefins content of the crude feed, Wherem olefin content is as

determined by ASTM Method D6730.
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+ ingygapipaneigl saks
: ande%lﬁ’é bl aQ¥m ﬁé‘a{Mré\%QQ ds BeBdined B§ T'eﬁl\f)%fﬂl A1 @159 Produicts

0.2 grans of residue per gramof crude feed, and the
inorganic salt catalyst exhibits an emtted gas
w0 ndosmed3don of an emtted gas in a tenperatur ePCEHO§H04/042218
bet ween 50 0C and 500 0C, as determ ned by Tenpor al
AnalThgiisventioPatzd pedvddds BARythodnfiprodnting b Iciutg peadhic @bmlpgsmg
condi ti ons such thaflﬁi he crude. roduct hasfa I esi It catal
copigRiRE STug IAeda Irgeca e 1B B RIGRSnBGPE G afaphic salt catlyst

to gngolt'ltqﬁee P {&Qgﬁf)(%uc‘?g‘laﬁ\f}\}gm%ﬁ th3QURI prédRt, Sl eh& QA8SPloduct is a

cru erein residue cont ent Is as
liqu#t mixtireat25H§C ASTM1VE Mied theszade fegdh ba\rmg/emsncbn cahtept of at least

rovi des a, net hod of duci crude uc v
0 Diganisiol et gt phude EiRa S beR Sisalhivsyribits an
emdRet SR ihfledifo o%ﬁ‘%ﬁl dgafs I8 tdnk}R Aare rin &b dtwEe 50 3G nd 500 °C,
to produce a total product that includes the crude

as deeuined byHemporal tnelysisud é’rm@daﬁﬂ)sanéi qontroiliepg ﬁpmﬁﬁﬂ@

e Ry 0 Mo 8, Db

pef MiEof @6db probifict] Yok a3t 50% f theatiahy sint&n P tHesgsdetfeed,
| east two i nor ganic nmetal salts, and the inorganic

wheatin ressdug| opgtenkistas ldﬂegnmﬁd BASIN Method REPEt i on of an
o 08 P B LS TS B

coftictih sl cads féeﬂf\*flﬁﬂﬁ h@drogcﬁfmfc&tm tiee prasepee bﬁalbmbmﬂm salt catalyst
(a) a DSC tenperature of at |east one of

to mmswggn tofalimsodct a5 hygfgatheisyuce m@cﬁe\ﬁ%f‘é?laﬂﬁ% gy pofuctis a
lld(l:ll %}%?Hlle%t §3bé aﬁ?b q|0¥ "ﬂ{kdc GRNLQhhd Q%sﬁiﬁ@ E@Iﬁ%ﬁtﬂﬂ at least 0.2
rons~such that e cru e product has a resid
gre@fbeRrsidue por gramend cruﬂegfetahﬁleoﬁongemlcdalle c:p:te]rystg:rompmés at least two
crude pr OdUthaggf at nost 30%

the pGRB 2 EA A BTHE B e s Ttlection of

-

af s of residue

prowd s a method of producing a crude pr oduct,
(Tedpwhatinghe emittedgas infleatian igtpefated raugehs betiyelt @QGﬂDSC

B 5 BB B APl AT SR e o
th® 'irﬁ)‘fl%a‘?ﬁo salatByst dnbiofti&li8g BsHHElg dofidifiohd siich dhamth@ dttide
0C and 0. 101 MPa, the crude feed has a residue
produnt bag a tebidag chrigrt exprgssgd wrgras$ of wsidye pepaEpmgi grgdsfproduct, of
det 7
atﬂoqus%ér 331?16 r%‘sc‘iggﬁ? %c?nrtép{t %?ys tc\fléd%}?g ) {\@{egegge ? ecant%ﬂtdis as

detéridiRet i yoRS DI KIetlRAIDI30d. gas in a tenperature range
bet ween 50 0C and 500 O0C, as determ ned by Tenpor al

Anal Vst igvesttiopragsoeedesinmythod R PIadyeing @ﬁ&lqems hgemprising:
RN VG A ERPrgic  ca
togfrcbtﬁﬁe teedl probient tha enol!mie@ ﬂ’ﬁﬁcrmteeprrrém;mlmiemtth@&udﬁp@ddct isa

101 The inventiqn_al so pro s a net hod of
i TR 2 S 08 D05 AUBE, Dl 1eof e EOHA CON g of t feast 0.2

gr%ﬁxg A dsffd pat éﬁrx?o%qu&f‘ as B4ein&i gb@b§ AR TRE WWD% 07 and the

I nor gani ¢ catal'yst to produce a total product
1nbfg%h1cl salt lcaldk;&t éxhébitsranctenipecdghsdnfleatio oéamemtitedas thea temperature

reppeoeiveer S0 Soandas iCras cbtutid B afiogrl Apalbgisel Pabdets (TAP)
arfll rﬁ}[ﬁuc‘ﬁ{ fh %P%?a&ﬁ{ct chﬁ% b volueeof e grud@ bed‘hlﬂleproduced is at

rganlc sa yst ex |b|ts an emtted
least 5% greater than the volume of the crude feed, when the volumes are measured at 25

°C and 0.101 MPa.
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gas inflection of an emtted gas in a tenperature
range between 50 0C and 500 0C, as determ ned by
waemmpos@bs Anal ysi s of Products (TAP); and contPOI/UB2994/042218
contacting conditions such that during the contacting
at mbstin@nfogaRoBrofiddudnehad bidpredudiag a arwelepotduct, comprising:
condensabl. e _at 25 0C nd 0.101 a are for
copfpcting pigufiefgd vath iy P%ﬁ%?@&fcﬁ;}nwﬁ}fégesﬁﬁf%ﬁge 1n%ggn% sall catalyst
to be‘ﬂg@é A R)@algylroc' cpfl*ﬁi’inqme@th%{ﬁ&é%r@ducp redeGh gk @udd p&@ﬁuct isa
rising: contacting a crude feed with
lighidomidan asbm(é end 0. 10hMRa é@e;m@cg foed bas 4 Irq:@udgammelﬁaxftat least 0.2
catal yst, to produ t.ot al oduct t.hat
rip P bR B it oot B tEResit gt (el emitted
gaflnflctiéh Sanitted gﬁkdlnoa t&@lil)eme rdniB€ bétinede 56 eetniF00 nQ, as

a residue content of | east 0.2 grans of residue per
detgrmaimed oy dreapordl eéenadysasm:f Rroducis(di fé’énm@ epatrollpgtcanipsting

a he rLansipion jn.a te ur
coB R AR AR Bl HTRTO 245 EPRR Rt o
coR G188t PRIORATEI0 Y MPASH2 fordled pef g?(*aﬁl &fferddt £86d,Redetermined by
m nute; and controlling contacting conditions such

mashaalanéee cr ude product has a residue content,

expressed i.n of re
o g3 By Ty A 0P S coppisins
coﬁfau@%r eede foMdariai Ahy@sidipuaeIih et presenas ofkat ibrganiedalt catalyst

M Met hod D5307. The invention al so prOV|de§ a .
to chhlé@la tftaliredigt theging ngludes, the cﬂ%(i?dﬁ%‘iu"t é’&h?ﬁ?lpélil%‘i:fu e product is

hqglgc{‘e@&ﬁﬂe%g@;éf 96108 REp MMl Lrfad e Rk 80 dotehf8F at least

€nce o Inorganic’salt cata yst 0 produce a
0.2 giadds qiresidietpet beim ofnahideifesd tand tir mdgaprocsahcatalymma hreat

th d duct | 0C.
trysiign ShpIE TR TERAS He0ue a0l e J00s Cuas R RRIBT by
dlﬁérghﬁ:ﬁ%gmgm?g S RBeB gﬂﬁ?}' gueraRes 19r T miahitddsnd @@olling

€ 1norgani c sdlt catalyst has ionic conduct|V|ty
cohtaating sorditidns asth thhiethe onide powhidulzasiauesiguadondgnt, expeassed in

one fthelnor aIt f .t c _sa
erdh 8] VS PO AR STlE Breich oL BRYS OF B SERTOE gt of the
cré&ofeQ&WlﬁPéin Qé%‘IHlfeQbh!eﬁﬂls @9 BétBEhInBdbE ASAM MuitoSDS507.

that the crude product has a residue content,

exp rﬂmeﬂentlnn glsa rpsO‘aﬂeSrae@ﬁfbgé ofpiodueingra srudemieriict, comprising:

coglf,aﬁg@g % knge fi:ﬁﬁle\?gr? & h}/ ()/%%L sowc%nfx st tﬁlg%ngg %ﬁﬂ%o%anfcgglt catalyst

tooded Mtcﬁt’@ltﬂ}@ﬁho@ﬂ&@ Tncludee therty@det jroduca \ﬂlﬁbr@hmhld d&&e product is a
nmet hod of produci nqpa crude product, co

hmmévrerﬁg D5 G rnde éé@PwltqfsradWmi byene 8 esfm@@ pephef at least

rese t
0.9 SR oty o PR AR S Al Bhant o BAHEERR fonic
conbBctBAtydiat iy stdest thedomt Icﬁntludhmy«bftat daeaat orﬁ&f@l& mm:gamc salts of

0.101 MPa, the crude feed has a re %@dj
the inpsganic Sligatphyst aFa icapemiue Jop ra@gs CP =taﬁé

t
oGBS LR SRR 5 ﬁ%éstﬁgﬂ i
exphdsadd inrgedrad ofvesidonpérerammod ctude peddued, bf amnaﬁt§0%aaf€h@ws1due

atom ¢ _nunber_ of | east, 11, and at | east Qgne ]
coRiATY 61 G CEAeSeh RAPTEIERHRE FEHGS S anre UARLY ethod
pMojeast 11 to an alkali metal having an atomc
The invention also provides a method of producing a crude product, comprising:
contacting a crude feed with a hydrogen source in the presence of an inorganic salt catalyst

to produce a total product that includes the crude product, wherein the crude product is a
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nunber greater than 11 is in a range fromO0.1 to 10;

and controlling contacting conditions such that the
weewdosg@pnoduct has a residue content of at nospPCB0%2004/042218

the residue content of the crude feed, wherein residue
liquirhiixtireias2 2%C det @i 61 MRy, the AgEMetdhascuresdge gontqef at least 0.2

i nventiqQn al so t.hod of
R LT U B B L BV <G AR R AL oo Bl g meta
sally, %}1@%‘?@ atI 044k Sﬁ‘e bftht Bk aRheSANRERs Rfanalkalina¢tgicdakttonatd, ind the
catalyst to produce a total product, wherein the crude

alliadaedeth]aila‘as m@omcenmmr@ﬁat lepstdil, anslpd leagt onegtenie takio of an

A RSl B AT 535 107l RUPARLE 185bd o

nubfiRS bregRethah 11 heindd teabé froRIAI tSR);tadd conteoiling k&ﬁitactﬂigtcahdltlons
hydr oxi de, and the alkali. netals have an atomc

suclf that the ¢zusle praductibas aesideaeenter f at BAStS 0Yas] he é‘ﬁSICBW Cfs‘fent of
al k n n f

L3P P e o .
t hanrhklnvéntion aRo pedidéesia aethod df prodidng peode qlrasrglcatcomprlsmg

| east a portion of the total product as a%/%{{)
coptaaema Fivge fredvatsa hydrpgen sogrredn theaespapo? ingegapie salt catalyst

to ?)Eodduge 40 algésgddlc? 'w[hefraﬁ %@&u&@ﬁe& 'h'a'éje?regfd‘ag Esﬁtentvm'f f‘e‘aﬂ O 2

aS a residue content of at nost
grarhs bhesides pelugara@f bﬁﬁb feéd tHeanenzoie sﬁl&aﬂtalyﬁ cbhprises alkah metal

i nvention al so pr a net hod. of duci cr.ude
solf D PRSP iye BoHa AES s A5 PR oo and the
all@ﬁ?ﬁ?@ﬁ%ﬁ@% Qt@ i OnddBerRe %{Sﬁﬁﬁq 195neR 14806:820b15hicSatib of an

st to produce a total product, wherein the crude
al]ie&ﬁdeﬂab]savmg asitone montee of 20tashl | feasalkai metpl haging fn atomic

s S o MY Lol 7 oL BT 7 on e

: totﬁﬂagl%ﬁu&rlﬁ a%p&h @orﬂjehﬁhg afRhsth p%ﬁidnsoﬂtﬁe PdpoRbkzd 1C ARt @01

he alkalT 5 nmetals have an atonmic nunber
MBfa and fbmalsg tmelcru@mmoéucu ‘éb@?lndh@ crydepfogugidias @ refidygeontent of at

] tal . havi nber of at least 11 to
' mgﬁ%ﬁ/yﬁe%{dgfl r][\g/ll“tord% aencrg o?ﬁgg nunber greater than

11 iBhd iAvéhtioaABse préadest thethod dOproducidge Icﬁljﬂe@irodt&&&bn@rlsmg
portion of the total product as a vapor,; ndensi ng f
contasng a cpiee feedrivig a hydrogerpesyur Getin piap @@e&ﬁ%lo nl’@?rg@p‘& salt catalyst
and., f
e LR TR LS oot STt 02
gra@s ofiigidae peeitmalf cliie feed)de ihexgdnic Fhie catml\yetrttonq:mlsed alkali metal

rovi des a net hod of duci ng. a. crude  product
ait@rmbqr@n ablcast e b e il Tevteal i gt ¥friggemmd the alkali

m?t%ﬁrh%ge bl Re Rﬁl‘ﬁ?&%?%t Rbstan, a0k @@a@f &esﬁé)rklc%ﬁ@by &f alkali

Foduce a fota product that 1ncludes the crude
mbtrabhhmﬁg anMiem#i nuntbee of atidast pi cxlarcalkals matall hqun@l amrptemie pumber

t oC d 0.101. WP de f h
erewt AR TbiS I RO %ﬂgﬁogﬁs Bitiofiag At BaPnin iy ol
pr%ﬁl&{g Qs 5%2& 1 {({hﬁﬁ%&{i‘ﬁ’g &%‘ds@a p&ion GRHRI WPbr £PIPU Y. WIEMPa; and

or nore salts, one or nore al kaline-earth
fomﬁtrgl the efutls productyivhemwirethe chule podductihrsragiesidemeonignt phat most 30%

kal i, net al [ts i n.al kali metal carbonate,
ﬁhéf%}@e?ﬂ@eglqiéhqcrﬂé‘?%eg have an atomic nunber of at
|eas'i‘h%ﬂwetﬁfb a3 rBﬂHéd D8e®90 bABEddNEing QReidel REEICE Wehprising:
t hat e crude product has a residue content of at

comesting %l feddewitle s hylduo gemsauest indhe prigeenee afian eeggnic salt catalyst

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

liquid mixture at 25 °C and 0.101 MPa, the crude feed has a residue content of at least 0.2
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wherein residue content is as determ ned by ASTM
Met hod D5307. The invention also provides a method of
w@e@doeddngy a crude product, conprising: contacPCTySH04/042218
crude feed with a hydrogen source in the presence of
grans ofresidanpar gsah of caida faedt thedngreada st entalpstaomprises e or more

allﬁgp g%q}lgl:] S%ltg%gg |o¥ gﬁrﬁglﬁge B2 UCtt%m'Bgrog Iﬁrgxﬁu dﬁér élwhereln one
of%ﬂéeau@enf&gstaf 9&‘@ i)\ @SalRall ﬁéta@' bkﬁb@ﬂlﬁé SiHerdih taf alkABSbtal Rve an
rans resi due per gram of crude feed, the inorganic

atcmk:mumaomﬂeasbhlp ahd e@tmilengﬁonm@g ap@tlpn%@bﬁha the crude

N L S

wiRtGR T &sidHe B Blenik a@ﬂetbmﬁéd Byt ASaM Mahéd D539
contacting conditions such that the crude product has

a r ddedueentionelsaproyidesta mesBed goprpdecinga crudsprriuict, comprising:

oSG BPL E  REUEHD S A i

to de@l\ﬁb@@ fotdl pif@ddwﬂlaﬁfncmﬁeﬂtheIcﬁgle@ar@dud:dezvm«m tiet grude product isa
nprisin

(g contactlngda crude feed with hdrog[
ligsislmbeuent 25 proaeib M therfrideciesh e Baipe Eopethpdat least 0.2
gr%g gfu r%?ldﬁ%)]& %Q&l%# ﬁlglrdg ?%églétﬂeq b€ lséifjga??lﬁrg‘:‘co ﬁgé‘s one or more

pro fet s a qU| P Xt ur e
allalli m&aldacddd, dfklorvRare allkadineeadle nfeesd daltsasr mintess theeeof,

content of at |east 0.2 grams, of d e r am of .
whspeln éh i metls Tob Ay ARPES SRPDSRfih et e B @i pontacting
coﬁ?iﬁiﬂfﬂ ﬁlcﬁltllfaaf ! a?e%roﬁé(é% b 88 esi RRoRfent B most 30% of the residue

I ne- eart or mxtures thereof, and wherein
cotifent aff thakiudetited] whrainaresiduacmnens inasmdstarmireddry ASENEMethod
]alg)j and controlling contacting conditions such that .
D33%- cr ude product has ‘a residue content, expressed in

gr anpheQfvdr@ioh A48 pR&iddlaaabd 6 pré@udih dilde pafduat, coMPtisin
309 ooe t‘t’we resi due éontaent of tﬁlg cru%l)e feeg@év\herelg &

con@sfingie coda fesdtwillsa hgdrdganerontasdd theprasnng Mearhpergesigealt catalyst

Th nt I d
o LAY B RS 58 RSH SBEAELD escs
LiRINEmMPEtufER 25 P@@lﬁ@@ ADD M, ke driide Re€hawesidiie atntent of at least 0.2

morfganl c salt catal yst and wat er,. t he hydr ocar bons
grmave reaidbe perrap e s1idg feed; ﬁwgéowwﬁqsqﬁ ?%alast CORWTISFI A Or more

allfa SR tal’iﬁ%oq‘lde§ S()'ng W %Iélgcmr*e tsaft? %?’ 1Qtu?esgﬁé’i‘5@f ald \ivherem

er gramo cru e |norgan|c sa
th€ allkah Yisetal €¥dviebintatoraio nemblet ebbtgmt lnfahé comteoiling ccmnactmg

enmtted s in a tenperature range between 50 0C a
conBoDEru it dRHIBA HFo R OISR EREeiEd B Gag g residue

pegr ; of age oﬁﬁ&cbfﬁ n{%gﬁ@@%?t&aésﬂﬁ'@cdrﬁé&ﬁ BI’ HeRr@leSeed,

ovi ded & produci ng a crude product,
w:b:@aﬂnrreﬁduegconmntsastdeﬂegnmed bysﬁtS'EMMeihcbch&W th an

inorgani c salt catal.yst in the_presenc f steam
genchmevenigaslsoir etk amebgd et BRidne Byftpefi ffigtomprising
CO'iWaq{lR% & 'amfd@"fgerde\k'ﬂl Bﬂkeorfrhéléthyﬁfdégl%oﬁr?ﬁqhg Bfeséhck @8 bl Hﬁ)rgamc salt

| east 2 granms of residue per gram of
catdlyst tand watbe, tﬁehyaﬂrombcdmﬂnvmarb@h winbeys ASTMnEe fihodl to 6, the

307, .and the inor i ¢, salt, catal xhi bi t
crith PEABAT e FORTTh o ARt ol iRt A brude feed.
arkd &P FloAg Al EsaltRBGE SPEINGRMNIhiBEd 88xAnBERioAGf an emitted gas ina
temperature range between 50 °C and 500 °C, as determined by Temporal Analysis of

Products (TAP); and producing hydrogen gas.
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as determ ned by Tenporal Analysis of Products (TAP);
contacting a second crude feed with a second cat al yst
WO poosloes3ps esence of at | east a portion of the PENESDEM2218
gas streamto produce a total product that includes
t he The islentiowdlsc provides eenethaches prodiekingr onide pradeicia comprising:
ui d xture.at 25 C.and 0. cantr
cortainec RGEOn e ORSTEe RarT SHan s Ty BORPESar tPly o
geﬁgratt‘: réegag EElen RROHCH e 208Pribg Ay diogas,twHddn fied Bist stade feed
he respectivé one or nore properties of t he secaond
has:at mmlué eententiufet leastdh? umsafgesigieanr geam af fist pyde &red, as

t
oe e AT B R BB 0% PR b o
enPEEER 66 Qtiof be aMemrargs th 4 Renperatae rﬁ@,&daehﬁ&n&ﬁO °C and 500 °C,
resi due content of at |east 0.2 %r ans of residue

as detarmiogd by Temppesb dnalysis @& PEIGHFREIABY: caatpriinge prsand o sipde feed

.and gener at.i ri.Si
T T G
produes 8itdtalBpro®hdthat aich@les thetdmedecb bau, wiwtreinithectude ph;duct isa

carbon dioxide is at |ea ]g;e i nventi on

liqgidovixtiess ab2 e BBd 0dP1 Bl aeﬁ? ﬁ‘@}“%PT SieRnt35198 ae%f tions such that
S l1ho
BRI RES FOL R OB st
respe@bREe odindrb propenits bf theadecandargleneed.sal t cat aI yst to
produce a t.ot aI pr od ct t hﬁt {?,ng ud s the crud
pr odbeHnVERHER a{sA P Q,Sradﬁ%t o %Fé’ter% 083 &ep ﬁtﬁ‘?aﬁn - FPPPHRRe:
coﬁ]ttact%'gzuap&uag fbel wh Ig{tlﬁ@igahﬂa%aﬁ eMdR s 8QHe PRYENAE ofsteam, wherein

Iresi e content o east . grans 0 resi due per
thgerade fifed hasle rdsake content danteast 0.2 gypnesoftregiduegr gram of crude

R TR RSN S0P PR N5 Sy s s

coﬁ{pﬁgﬁgﬁfya €h, caﬁfon@ﬁorm%ﬁe FPe@bor diExideSdndushesintendlar ratio of
Cru wherei n residue content is as

thdeﬂ:rbwnnnne@i?ilﬂsltqﬁ@&'mﬂben HisgideggateastRe- i nvention al so

P hat a0 SR 3F RGPt e of PRk 3 TR BLaREE Rpitisne:
coﬁﬂ‘l@oﬁl%é al Gndrgarfi® OalO&akalfdt; &nﬂd@ﬂmg/earuckffeed‘lwd]ﬁ ada_&dﬂogdSISsource in

npri si n%wl so-paraffins and n-paraffns with a
th¢ anes@cgpf £ @onélétsmdammg%wt%lt ﬁafﬁbzﬁfatpmr?@wsfa tofal I?Feé it

1n%1 G RS 8L {d@ugte @hg?énﬁﬁ-el_m%? 3 0uid RxthRe s "’@ Bnd
P g |On

pr OV d a Ccrude conposi avin per gram of
0. nnnm?a;_ the ofide ded lemig aaeﬁiﬂﬂe epmders obht lagst O Gcgane nBresidi per

enp LI Tars ARPEODL g g AOGIRTS 3B MgHRG el gregluct has
re%%eh%o%t&? ! é&bg%iédﬁ/g%%sséfr rbQd ﬁé‘? bet Weshde bedggt 84t most 30%

| east 01 grans of
offileiresicdae barmtentwif tie audofeckd rvgheman g@l(ﬁleslontebmSla@ dethanined hy
300 0OC ag%ﬁgg OC at 0.101 MPa, and at least 0.001
A FMMetho carbons with a boiling range

di StTﬂe't\i/g{Iélﬁ’ %ﬁ\gﬁﬁ@ﬂdé&@cr@& @lﬂl‘i’p&ﬁﬁ)n()@rﬁ}?f s@x@hﬁﬁ’écaﬁions that

0.101 erein the hydrocarbons that have a
havealboilmgrramgpedistiibutiorbbetwesm HF° Chandlﬁ%t"CZ@A)OOCf):@l@pwlé‘éPa the

hoese] 605 GAPERHPRSOBRHE: FApP o G & ApieHp a0 o7 e iso-
PSS IS PhraBichsRf afAbM 1Meta8 @6termined by ASTM Method D6730.
The invention also provides a crude composition having, per gram of composition:
at least 0.001 grams of hydrocarbons with a boiling range distribution of at most 204 °C
(400 °F) at 0.101 MPa, at least 0.001 grams of hydrocarbons with a boiling range
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D6730. The invention also provides a crude conposition

havi ng, per gram of conposition: at |east 0.001 grans
wotisapsoha, the napht ha havi ng an octane nunbRC€T/082084/042218

| east 70, and the naphtha having at nost 0.15 grans of
digttibtionsbepereen2MnMan Chat 0- Hg%ﬂBﬁ,eat Agase@ 0B eragEMf

tth67 0;., at | east 0
B RAESHED i AR g8 BFaTR=gh0l S 05830 L 0F0 101 v,
andl@1Ba&tf0. 6 &688 %fh odaﬁb@{sfmﬂeai bbmng\saa@ewstﬁ&nmmmm 400 °C
ker osene havi ng eemq@g poi nt at a tenperature of

i S3A5CH(1090 "Bt 0o ddpar mr%g, edFogBE s bR a boiling
d
SR a3 B B0 LD Wi

raﬁ@ opHhe l1§d—1§diaﬁ'ﬂ1‘s it the Pgdraffing of afmexriphas tiétemminad byBSTM Method

15 grans of hydrocarbon gas that is non-condensabl e
D@?3025 0C and 0.101 MPa, the non-condensabl e

hyd
RS LIS S L b gt qmposiion

at (&t 0.0€T gxgmmf@ﬁphthm thongpattmdiabmglaydreona noobegait lmt 70, and
| east 0. 001 rarrs napht t he napht ha having.an .
the aapiitha bayigest st Qt15lgé%I§§ og@eﬁ%&pqr@ gn%li agﬁgﬂ%ermmed by

AKPLOSERRSd Dd18 ? kﬁrl&t%f@ 90 h @féh{%g)f RefdsERZ tHROPYRE hﬁlr’&%al’_[l\l/least 0.2

tenperature o as déterm ned by
griviak bﬁakomﬁeﬂsper@naintolﬁ keﬂomsmtdnmadd)yaASTkhEﬁ 18, and the
egr anms, of, arqmat.i cs per, gram o osen m ne

g,se;g@kmp%@ SEFIRE poigt ata?n gmpera g}(?i% agflg{ermmeg by
ASEH Pldfhod I23861 SldMt ARt b5 PRI d‘fﬁ-&ﬁ@& @éa&anmeby ASTM

i nvention al so provides a crude conp05|t|on havi ng,
Mpthod gV of conposition: at nost 0.05 granms of

res a de ermined b STM Me 0 I

o° oot grRion A Ry HEE DS AR P Rl T BBhposicon:
atGhdst D llblgtdn@ibﬂl{yd?écafmﬁtgag 4t RQoh4dad@fshblatat 95 axoandwam MPa,

at |least 0.001 q%jframs of hydrocarbons with a_bail

the apgreorfiessablohydrosarben WéélﬁV@é at westdhd) suow Qfé.‘/éfocerbfeavvﬂh a

; I t t
Ay SR By O TR BB e o
leadt 001 GanhdP6t naphthlagths hafhtRdHavingasoabneyitet af bidesst 70; at least

w th a bail di st t t 400 0C and
0. @@hgl@g}S@% g{qggrgg:ﬁlg erqgleniq)laalv%uga?{ fcr)geﬁgleg,@mfggtgq tg ?Iﬁgerature of at most -

2%@', &%ﬁg{egﬁg%d b 1 TN R6H bases afld el REh ORI WAERt 0.2

nprise ol efrns having term nal
gndﬁms ok erobmrids parglamloé kenoseneaas deterinieslryyaA S bbMethod idfd 86; and at

i | | ef [ ] doubl
L S DS e AT oy | QUBES DAL of at -
| eas’fh@inf}entﬁ‘ﬁ ARRbEHAeHAYe MMSW@ REkiRE 130 ﬁraﬁh@f composition:

i nvention al so provi des a crude conposi tion, avin
atpeost 6108 gravhs cloepides, ik deternainedrbs ASTM Beghad®5HY7; at least 0.001

det ASTM t hod 7 o
s of BB bRATE s Poingforieh Al hr ab P RacE Ly @ho o) at
0. WQVE/II% E’tqlaés't 09)0! %M@s sHsfdchibohOWith atboRe » %@ﬁst@l@dtlon between
as determ ned by ASTM Met hod D5307

2L arwesqwd} S M P e, ﬁ%\lsgramé pf@lf@m?@bons with a boiling
raﬁédglg% Hﬁ gé?w)égﬂ'l 560 °&@ tanA 55 JC ar (P POH Igerams[ least 0.001 grams of

hydrocarbons with a boiling range distribution between 400 °C and 538 °C (1,000 °F) at

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

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

wo b@sobahs ns have at | east 0.001 granms of ter nPEEIUS2004/042218
ol efins per gramof ol efins, as determ ned by ASTM

domﬁe bondsB6T8 moddr rhtaef olefimOhavireteamionl deapln bPéi‘dS i olefins having

SR S SO 18 SERFERS e o
det qi,giRRdtidy alﬁMvﬁ‘&fS hegudecbfposidibn) Iﬁi&&tg ﬁel@ﬁmgff @bBiposition:

of diesel, the diesel having at |east
at mnstrﬁa@ﬁ gramsef r@rdm of detgraniedd byad SHkk MﬁhOHégSW @r@ at least 0.001

exdi ey e b ek R fey S pREpESAIR T RE 20 o

anéth)sm@ I(p 80PEr), wwérﬁﬁném A&$‘I\/ﬂMeﬁ’roﬂlDﬁ§tﬂ)7bgnd tRe Kgtilooatbon
368/ 9 The invention al so provides g)éﬁr ude

mmmb@b petcmamh & hiidrocben Brsico it eSO grans okparaiiivs, as
oo b3 13 MSRLG B30 % RELE GOt ASAN M BRiined by

e b OnS i
APOUINEE0d DOTR), dhd thid dlelﬁimmve fit hhstl@dﬁ)ﬂ g24ds Oﬁe(nmﬁl 6lEfins per

oo GhiL N o ceet 8003 B 81 VL SCRBOIS.
at eg% e lra%args gsplger ce, Rk Ik!ﬂ%@é{e Hv@ bt Hags2 gfams of aromatics per

rocarbons wth a boiling range distribufion between
gra’&ﬁ@f REosue, ORtdMimd Hy. ABTM\Mathod fb 186; dtderst 0.00 Demms of diesel,
ans _of hydrocsrbons wi.th a boilin

(AR PRURE BrieBe AT 06 OB LPe S0 Aoty dsigrmiped by TP
\%ﬁ&(ﬁ) 364Y58 and 3t Qﬁéﬁf@'@lr’gﬁgmgﬁf fahiyin '\%Ts BQO{VW{’[}e VB0 having at

erei n t’he hydrocarbons having a g h?
leaﬂ;t@Brgr:imS ofaromAticst pemgeam QﬁYG@Cahdeztermlped ngl%n efitod 368/90.

hyd b h boi | .
m);str 8{1 e%%gng gipgg’é?esdlocl&ﬂ %[Iréﬁ)gglgpq 1 g1$ Iraqg O?EOIﬂfaosmon.

. at HRIE0.05 gr‘%ﬁlsw réSRhd, A@a&%&m&%smﬂmthddwmoaﬂ%t 0.001

grans of paraffins, the paraffins co

im0 ety i (s drivien AigReS 2R 6 @0 D

o PRIy AR ARcBbog S o v

2(]4r°®/elnde§)0 acet 001 0IPRHGS ldastcﬂﬂmagtal}ng of pﬁgo@mcrnsomh a boﬂlng
osition: at nobst 0.05 ans of residue, as
g G HERD sy aesTAONISE Hskr (s Soe 0-Lo MBs andzt 3 Q. erams of
I [ 0
T N S IR0t 3 10D
0.801 MPasds detcdfdined rbgieS TN Myﬂiod) I‘EB B&rwd\mlterem t}badmdmugrbons

oL A A Bl
hapz:ﬁ‘lgj(fl lﬁgliﬁ%%gge fohuliONbE 5’(%&@9@@@@ 23 WhsPE0@N SraftldQ 1 Qfefins, as
at 0.1 a, an

at | east 1 grans of hydrocarbons
detérivinesl HywsngvIemng OB Q;t andtamtqasm) Rt gremn ol prraffisathg paraffins
538, 0C, %% OOP at_ 0. a, aﬁgdett %tﬁ] ned A‘L‘S;I;Marafﬁns
copEiTE ipwBaRilingand RrRerd Y AP B S DY RAGHY 1§ P
ofba?HdsPE4ra%%‘c‘enﬂirﬁﬁ'b‘yMTMM@tﬁM\@%%O 10 0C and 204 0C
conpri se conpounds Wwith a carbon nunber of 4 (C4), the
C4 cHiovention lah;wm@vmts 4 eude cc@nmmlogrmwmgopermm&f epraposition:

I

grdtns TP RYdrfeBorAfa %ﬂlﬁg $dn@d distriution 3% bt Mofi QD4 QCE(EIBO ) at
ydrocarbons with a boiling range
0.101 MPa; at least 0.001 grams of hydrocarbons with a boiling range distribution between

204 °C and 300 °C at 0.101 MPa; at least 0.001 grams of hydrocarbons with a boiling
range distribution between 300 °C and 400 °C at 0.101 MPa; and at least 0.001 grams of
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di stribution of at nost 204 OC (400 OF) at 0.101 Mra,
at least 0.001 granms of hydrocarbons with a boiling
WO a0gm6adst ri buti on between 204 0C and 300 OC PCT/0S2004/042218
MPa, at |east 0.001 grams of hydrocarbons with a
hytinichibogs withgdodingtrangedistohutien beswreBd) Wantheh o (1g¢H0 °F) at

t 0,101 MPa, .a t t,0 ra of . r S

o F1eHPR B FIhipeR g D i B R e b B ERRf s

ha@ﬁg A0foidtg 1QndOdistMBatioPPétwaEL AlSTC if¥er040 (Mechifrise Rufpounds with
l eSs thanm 0.01 grans of one or nore catal yst, wherein

a dattenaminey of 4 Kﬁg the Cu eemypownls hevingst keag |0 i gramas af butadiene per
I n enbodi ments, the invention also provides, in

gﬂ?ﬁﬁ@?ﬂg?m%% th one or nore of the methods or
CONPYRiihyfion aR6 Felidg ol @udd@nipveivhi Haningape rgute of e@dposition:
that: (a) has . not been treated in a refinery, .

at tiost §.0p evimsenfaesidues pdeast 6941 1gyaras &k hydresarbang yith a boiling range

s FREOTS HRTPRACE B0 {19,095 RSR.ERS, SRS frcccrons

WiBPABOMAR k4ngp Aistiiuion Gktveded @04 °€emd 300 P Ccad 0110l HdBa, at least 0.001
hydr ocar bons of which _a portion_has: _a boil i{)]g rangﬁ o
grains of hystieqaghpns ayithp hobngange ditriyiionpgisveen 3Py | gnd 2R eC at
' i but,i e o1 oA
e et e
beatedd. 400 PC\d, 538 °Bait Di10d MBmngad girentarithemt 0 gramisshuidess t1IBR@.01

OC and 400 O0C at_0.101 MPa, and a boiling range .
grns pf ong Aripere saelyst W%QW g)e cgﬁigysy bes egéaaé?m& o_fgliorﬁ/lggc’ah metals.
g?) hlgggirgg gr bodinRtOtheGhHIfioh 8RR prévidése BSdonthifRbnG4i@MBne or

ons having a boiling range distribution
marelofthelfeth6G atcofmpbsitionfacconting wabe inyeddn, gicards fedd that: (a) has

- o brsugertiofon geni Boneacef ot Eb TS B o,

coH{RBNt haii&lh L&BER BRBLEANOVE4 BarldChe tide FRAIEs at least 0.5 gramsiof
di'stri buti on between 200 0C and 300 0C at 0.101 MPa,

sugh corepaitent. 100 gragr efarudsf fengidebecmprings hydiofabons @ ovhishgportion

distri i bet 0] : . .

no et PR RSE A 2 o e onds i
beb@éééli %f%%ﬁezodi?:taﬁ ohot Mfrxl?ﬁ bei(dfi\l;i@araﬂgk?di@tﬁbgﬁgh g@gzeaczoo °C

at 0. a; (e as a .. (f) . has fromQ. 2-0. o
angrBREC 10500 P pdinegrngs distiovtion Bvedt S iskagiC ot 0101

r am,of, GE eed.: . ' oA o ' .

VRIS B, FATRE) 30 Cut ol o ATaSb s 0 s
peRREHO B rudle fellr 0 gt G001 gianisod higfdcabanditving 4 boilngrenge

enbodi nents, the invention t21Ieso provi des, ..
A

diggihpiomalon 1AP {'h abhd 0bMire pleait O mmﬁy%aqcarbons having a
bo‘ﬂ?r??x%ﬁé% g@ﬁ‘fb ﬁ§19 B&HB916®°¢ Qﬁ%@b’ ki PTo1 14P8, NEIsPE801 grams
SOUr ce=Y hat - (a co

I'S gaseous; nprises nol ecul ar
oftydrcegebons hajingobpiting emgk idightbutipdrhetveaen 208 °C el 300 °C at 0.101

M%quﬁ :Léﬂss’l? (?@gf tg%g{%%;f pgérgg%g?%{)l{a% ane%qiﬁ{ng Srgn)é‘t? a{sﬁfbélgion between
3on%Y SR 400! 9T SR 1 NP UnlB st (AR drAme Bf hﬁﬁ?@h{rlﬁgls having a

provi des, in combinatiion with one or nore o
boibtdmdge distribotipo bétvean40RAC endi70Y°C ot @.hel MPapte) hasa TAN; (1)

o 210 e, (055 SRR O TP e IR R Bl b ru
feg&{rg)” LiBisel Akck1eRidalBint, Boni HOhBAREShERLE, (BREcthpises bllfur;

nperature of at |east 300 0OC, and/or
and/or (i) nitrogen containing hydrocarbons.

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

more of the methods or compositions according to the invention, the hydrogen source that:

16



10

15

20

25

30

(b) heating the inorganic salt catalyst to a
tenperature of at |east 300 OC and cooling the
WO p@sgeasds salt catalyst to a tenperature of aPCTDS1004/042218
500 OC. In sonme enbodi nents, the invention al so
(2)is gasedess (b) congisbs matecular hydrbgan éC)@DHmDIS@ light hdrocarbons; (d)
nmet.hods or conpositions acc ‘lfilgl H k&r} nvent‘;V . )
compEisRSANhaRe, EGHRT PLEEEORIE ‘??3 el (RlSompES RS aidor
talysts and controlling contacting
m1gg1ﬁé§tt¥xi€r8§£ (a) such that during the contacting at
mosﬂn Gore gmbn@meats thednvention alge pravidest inpembigatipngyinene or

o Gl et B AP AT e
coﬂéltlsﬁlﬂg énd i86fbanRSal @AtRlySl, RaereRy cdfRifork Qﬂl@lﬁ@@aniclb)ataimc h
hat a”contacting tenpérature is in a range fro

co@@ﬁse?ss &) beating the ineeganioBl-BEdYHE 2 (e@)pe@ture@f ebleatt 00 £C; and/or

o fheBob 558 A B 410 L B e

indrefAe sdlt eutal¥st16 3 MnpuratbrestGit RRSNSI0 Tbi C met er s of t he
hydr ogen source per cubic neter of .the, crude feed;
to ilnkemp embedisents thetpvtion also PEovidas; B qom fml.“a?h %tfe or

m(?rgg)?&ﬂgﬁ{létﬂ?ds oqtc%bméﬁglﬁgﬂiéccﬁfdlﬂ tetﬁ%rnu o, nggégh&f’tphtr&mprlses

coﬁﬁ&tnﬁé a amaé f&dGatlgsRne, mat canbktsGnd Eogr(aihng C(attammgtcondnwns
or at npst O. OOS grans of gg per gramﬁ 1
(amsbl éhara d@@%&the CPH‘)"‘C@E&‘?’{ 0q5hY-2rany g4 fnogt ? 81> lrmesh 9-
grérﬂé) 9 GstP03 Iﬁﬁfs%g}ﬂ?aroba?béﬁ'ﬂqatl erHth:oﬁHeﬂshlSlH laf284C and 0.101
contactin on I ons such that the crude
MBPpi al(étfohnétbﬁer@réﬁi\hlf ufudafeedw'tdegﬁ%lm’d hytreass Adlapée; t(bjesuch that a

f eed; h d
coptseie RIPHIELC ComEREE T Rom TP bRl 3855 G
pr% 1995t alglr{‘g@?rofﬂ@ljﬂ'ol NP4 f{dfﬁﬁh@l{b& a%tld b £dsHsle Hy@ffben source

suc t the crude %00 uct has a sul fur content
to tte atderfesd 1591@%rauage firwra tl- BO9Y 0vp-32P nesel @bipmaetersipd the hydrogen

sul fur conte fee t
sob a8 BPOUREE RLLes eorapen Btk Eo St ¢ Bfippivi
foRhat[BASIf c6R4n BE 118l rocﬁﬁ%)r Arth@érud® fded ll@%n@ thetdogtacting; (g) such

ni trogen content of the crude feed; (m such that the
thayrthelerugde prpdoet ahseshag af @@stdh@ss ggmseHmest 048 %@% agmost (91
nost 1 % t
grams, o1'a aICH ?@% gljsg}g%tﬁ) :Her g‘flll,] {)g&lhcgéj 088& LSI thathcﬁ least a
pdrth(ﬁl 6ffthé ﬁlo@gemihlﬁdlt cafabyst Ssehi-ligaid drlhqm‘d aideclpccmmuhg conditions;

npri ses met hanol and_t he net hod
(e ihst rhmchedorﬁ@{qq A TANGAA HOSLIZ 6T BIEGRAN L the cFade feeds G)
.
motOUF @ftﬁabﬂl/fveﬁé torgertt bét}md:dmda feahl(k)wuuu that Sedirmdst pradugit has a

m Xxture such th TAN of addi t| f eed
Sl ERRTENL 0B ABPBWOYe: of S Uh of Apoprb ot i St et of the

crﬁéﬁoﬁgﬁ'ggesﬁcﬁ{ at iR c?ﬁdégﬁocﬁfcﬁ’%ci niGDERO& RNt 8F at TR 9@‘%0/%‘[ most

e respe Ive one Or nore propertles of
700heat arastlB0% eadkt niog) 16% ofi thehatrogen cantsohof thé code £¢eyls (m] such that

—

. thg G PR RB e G OE7 e FLDas R NOPe of B of the

relil@d céhrd dF 9%%&0%&& n) sicRAGE Imhdnidi8 c6pstRicE@R4th the crude

priof to or during the contacting. In some
predimioyeuchshatttheciude prodilgreonipsisespnethimd sandithe method further

i nati on . .w
cocﬁgpr}ges.e}gco%erlngﬁl meQﬁano from the crude product; combining the recovered

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

i nvention, contacting conditions that conprise: (a)
worRoosee3ddhe i norgani ¢ salt catal yst with the cpamesioee2218

at a tenperature bel ow 500 0C, wherein the inorganic .
and Abdtingahahgditiona cadbSecdmethngl mikgiess sushahatTAN of thewsdditional

erie gt PSR PP o 0 s R ol Bt Rl e procuc
chbf} By R TSR0 DY 8lative Rl Bt Yébedtive bhe opmesenopertibs ¥the trude feed;

and/ or steamto produce a total product that includes
(q) $reh ¢lhag de aprovuiuatoatalyst inf the gontpgiiiedons sanges ram Isggrams of total

caﬁa%%p?{ S%Iianlﬁ'? %iérgﬂ%ﬁ:gg %%trl(xggu%ﬁlgt 2 ﬁgdlljgg&gsrouk& is added to the
cre RS Hlidra0or a6hRys theRpnfabtiidle i nvention, a nethod that
conprises contacting a crude feed with, an inorganig

sal ﬂn@@lﬂa egbodanais, AaetinF aiioR glso FERRFss -Compation with one or
%ﬁox %R?%i% Ohl%oﬁlbl;(:)ﬁ? %%%dﬁlgtgztgﬁavgﬁ%ﬁ{ o{)ﬂaﬂgngccrolrjl itions

thﬁt%ﬁhp‘ﬂsé Haymiehg thieiifdrghtic saindaaaystvgtt the cnrdedeed &t @edemperature
with tpe i norgani c salt catal yst ant()j t he hy dr?%tf
belayy O °C(ehereip thy inqrgapissall caighyst is shbstatially wrsoludle in the crude
AT RBH0A, IRy PIF 00 LA ARl ) b e
fe6dWith filieimvidaricselt tambysoih thdpresamoe ghwater sad/or steana ko/sroduce a
n sone e s, the inventi.on .al.so provi [
Lot RSB b G4 (o5 ot Diege T 5 PUHETWIEe B
COMAShink RRbofrcfid 'tﬁHIIﬁf&ltfoB%léorbY@ﬂHéso th C(ﬁnﬁlﬁétmftm ahe or
conpri ses contacting a crude fe an i norganic
me df tixamethyds ort engositieos a@Othll&tO tbc udf@ntlommn@ﬁ@d Hipt comprises

copipihe & ahidecrel Wik modoremisah eghr ind B LERRdGIAReE @
prbfRRe s@eaﬁpfotd &ﬁhté%ﬁlné Réne/@RAko af didingonaRtng. (&pﬂorﬁv{ﬂ% 4no

formthe crude product, the contacting conditions_ are,
emuismn of thecredecthed with Wa(fQi)PﬂtOhé) QONEpgENg gfwmede feeq ¥iBythe inorganic
sa .cg ysg tglﬁ rﬁ?g@g?ﬁ s?o V\%e), Ia%)%gisag %&hg gruﬁg Eécetdqgtgrtﬁl@ gc?ntactmg zZone;

arfdRIR @ @tz iR Vi witls@k ¢adrgthiARAlt @Ia&yst toyat least pmﬂally remove
embodi nents, the invention al so provides, in

cake rfmnnﬁleusmfa% affhemergspicgl€aglyst he net hods or
co npl% He eﬂ?‘ooﬂﬁﬁe&ﬁg 'tﬁkgln(f&tgﬂea} gbg@ﬂhé% th ccﬁnﬁﬁ&tt lﬁldwf‘tl'i‘ Qﬁe or
conprlses cont ac a cru e wth an one or nore

m6adt cfltisinsthedsloit d’b&hﬁpdshﬁbn@ acﬂ:oochngrtmrthe oateatiyrs tasnethed that comprises
nonaci di c. | n. song, enbodi nent e | nvention

cqpasngasTide rfee@owsh A OB bl Brotisegr tofih Boduct wherein
at&@%épg g%ﬂgfl of oﬁﬂ@t 19&‘69{16%@@ at\%ptt.nh ﬁnd ﬂl‘é‘%ﬁéth&&‘ﬁlrtﬁer

Cata a tranhsition nmetal sul
canmprisey sddehmhg a1(la£)st hasrtontod tizd vapbr att25| °€ag1d Q)lQll MParig form the
at least 0.6 or,. at | east r of, at | east
ROt Gh PP g earditoasrE absol G T dp B endR Broduc
fdﬁ:ﬁgle rfs@§ é\%rﬂi(;neﬁfs Wiftea Sd1@R&d Bdilip f&ﬁ%@ﬂlsﬁiﬂuﬁbﬁ’f%d/or (b) the

cata as an atomc ratio of transition netal
cﬂude pmﬂﬁurconmrmése:ompéeemsh@‘an&hy@@ct@i APheravitinsi ti on

fur ¢ heome e Eaets e i Breiiital it afub B wif bne or
SR &t tEOFRAMSAE St &fm&%ﬁﬁﬂ% abB En@ K@k inveRtiah, % mé&hod that comprises

m xtures thereof; (d) further conprises one or nore
caltdcding aceatetthed with an one or more catalysts and that the one or more catalysts

are nonacidic.
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netals, one or nore conpounds of one or nore
al kaline-earth netals, or m xtures thereof; (e)
WO oosles3ogonpri ses one or nore al kali netal s, PEEUSI004/042218
nore conpounds of one or nore alkali metals, or
m xt hnrsesletdméfloéuﬂentmleﬁ @Vﬁntm %%Qi?fpﬁldﬁ%ﬂlil gorgbination with one or

t r a tio t al to
T3 eEh P Rl ek ok IS S0 SRS Bt o
triﬂsﬁi@n%&al%uﬁi@’tﬁta&ibt ﬁia@r(h))hefsatttb@l Of attlést @l lgdrhs, e 1eabts.6 grams,
to the tranS|t|on metal is in a range fromabove Q to

orjat least 0.8 grankea! at bnaplronsef tigpsition et éuléﬂmqrrgé@éaf the KsFerSua
i lo? the%s@ﬁn R4 sﬁﬂf&%%u{éﬁ% Sf)) l?a@eaﬁ%fo "tftio of t transmon metal
I ne-ear tal’s, or mx res ereof, an a

torsaIﬁlﬂmele KeRangd 4 Czctmlyﬁl‘:&ira]le transitidnfroetal sulfideccatddfse i Sirahge from
catal yst or the transition ne aI, sulfide catalyst is
0.2 o 20:(ghifyether copmmy1sss oneser merg alplineials conerigorgcoppgunds of one
oﬁh&%la'l R horrﬁf%@lr& ﬁ’lefe?? (Eq: Rl%blté r1%BL e drSmbfd dkcaline-
range rom a ove onpri ses zi nc;
edth)métals} dreror monp compsurdse? 83¢ of m))refa]ﬂ:atlimeifeanh mEtals.es mixtures
KFe /or (j) is nonacidijc,. some enbodi nment s,
hEReL (MO Gl es Sheugi s A efiar HRacr DR PRPORIAS of one or
mB{] aﬂPa[lﬁn%lst BEmIBLRO AR, WRFBASH biRRE rAfLor tF'eln@Ethnetal to
e 1nvention, that the KaFei oS catalyst is forned
subfur in the K;EewnS1 eaﬁbb'dt orshe randitien metabsulfidncaidlys is in a range from

0 Rt o BisABG P i 0okt A BT RE" PRV Fupranes from

aH?N@ 0@6 18y fir@br $diBprideqBid bil ABre Bk Aine SHth hid@ds, toRdlor Hore
whi ch:” (a) conprise one or nore transition metals

ccfmmmndb@ﬁnmyr &oro alkplingyearthemetolsi er mibires therref.can atemnis ratio of
r{ﬁ)o 4 n é’l t% aul%(l)r?m %hex %Slpt %1 ggt fo? ﬂker[fanglltl%n fngegeg] sglnﬁede catalyst is

inaLgd oW 0sLD 5t deBan &tsmcmttp off #R%IEAiDe-chfl) nREIE6 tHR@fnsition
FeS2; (e) conprise a mxture of iron sulfides, wherein,

mefgbisiin 8 angg|frany é'%OVﬁrOetOrle b dughgreampyisesang; &Wﬁrﬁ heigonprises

175 () :

Kréﬁf,e(e)&u{gger 0 n% bé{a@k@rﬁggﬁcgﬂé with the crude

f eedin sogke eatbokiﬁmtts mhmlnaéntiolneﬂiorlﬁmdts ncomebiahtiorodvith bee or

one rmretran3|t|on metal .sulfides is iron;
memofaﬁf‘ema 659k CUNRAFITIONS ALRIEHRE ¢ o lwatlferryal??éﬂ%qalgﬁ‘[ewsm
cdmtaks Suhid g6sigat al yst has at nost 0.25 granms of total

support per 100 grans of catal yst.In sone enbodinents,

t he Inrrosetandodahets, phomivelddn also movides) at ¢ambinatidn witke one or

e of the nethods or ¢ ions according to
mte b watognor chrimeiions arcoRBReT e TREnaRERLF oh ol of the
traaﬂitfdnqgetsl%ﬁtd@ tha foﬁhosﬁh&h Q) ¢deprieioRedr ﬁl@@t&érﬁitﬁﬁh metals from

mxing a transition netal oxide and a netal salt to

Célonms &- 10refriké PértndicrBabie, angiod sroneecthpamids ohonet erreore transition

mbafiord Soliiny ¢ B0 iR ep G rrs e Abeffity Yoffdes
(ch BEmpri ﬂe@'F@Ed(UZE&nWﬁeB F&SJJ (@) cohpritd € nX@ELHGRONI RS, Wherein
more hydr ocar bons to produce the transition netal

the irloh isuldidesarairspgesented)bytthe farmuly Fepa) Y, vderph isse g ragge from above

0 € Bl 6T s oAt Shmactobil e SEPLRE Bpgtast ome
offtHé tragsati oSttt kg drde drndre aahgtontintfal filBd&uk froh; andfor (h) are

in which one or nore of the
deposited on a support, and the transition metal sulfide catalyst has at most 0.25 grams of

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

(d) in which one or nore of the hydrocarbons is VGO
woglosfes3oor m xtures thereof; (e) in which m xPEUS10E4/042218

transition nmetal oxide and the netal salt conprises:

m Xi Inmgponieeamhodnmrm,mhﬁ imeentionmtsodmovides, it eomeinationswith one or

g de BEGPRCL IERSTOBS G E D P ibaPAPSRnrifid of forming a
trahfaﬁﬂ)% AR ARy sO 6ompowitiGiadhe it ¢ r%%i@ﬁ%}@?gﬁi Ransition
y |

at a tenperature in a range from 300-60 ; . i
metal otide eate ingtpl salkto; fatm pritsabitipe meital loxidgiThetpl seb mpixiuse geacting

T8 A I S OGBSI b g

reb&tiR (R4 Prictaedffe wRReulair it He prisincd of éiieadr @By d®esbons to
contacting the catg‘lﬁ/st conposition wth a crude feed

profiege tb@trpmalts@smg@l desrdplasthipa thsgaetabwsiicemprissansdiali metal
c e%n(‘}%%g g@q%aﬁ‘ f\l}m}tlp% cQ éf“lgés' cﬁave?gng?thte &ghlq{z‘:ﬁ te irf]the one or more liquid

ink ivehile 16ie @@rcdddn@t}t thetshur; (&)dn tathioh, or&mr lnmiré gathieC

salt catalyst that conpris one. or_ nore al kal i
hydsecarbans haimabeibing geist of a‘fﬂ?ﬂStelén %Sa,l (rih@vélélﬁle Hn‘h%‘t mpre of the

R FPYE ] 5 LBt () S LB sion

metal adidéytt i intkeal salo comprisesr mmmg}meemfnsm(m )nedrd e»xrde and itlee metal
aI kali netal %ga/dfl dz‘q$ one r nor e al kal.i ne- Gﬁg
alap ahe prpwnreeide-opizeg Yatr é% PR} WS?PaSEedjﬁyé‘?get d eﬁB’f‘sée ata
teﬁ'%le%a.'t €% Pfan! ¥ %Q ErofH 1300550 &/:khicaldRlid fie dPIRE p9§te QEDJ ﬁmperature in
S es 0 ne or nore al’kaline-earth netals,
a rang¢ Goas30hei0esT; (t)(m)thitHemﬁnlgﬁh@maanmé@teoWltb Bildﬁurrcomprlses

mor e al.kal i tal g, one or e am ne .or nore
e it Cane TR do inreeente o 3 arE ey Sy Eo P b o, -
tepERIB {Rdhe rﬁﬂg‘érﬁ(ﬁ‘i’ byomso 6c 1éhardr (kN @aPRktheddoenptabd €ontacting the
one or nore conpounds of one or more netals from
caGdysienmpesition withiarteudeeeedithatcoraprises s@furmng adiydegen source.
t her gof ne.or .aore _i.nor
ol i EACN B A L 3 W Y
mORETRE SSthoysl b dﬁnﬂ)\éftioﬁl att®eding td the ivahebiy sih; 1n((r§amc salt catalyst
sodi um potassium rubidi um cesium or mxture
theyeamensises: (#)) oneair arqipralkatl msital saRBRFYORe OF OB ‘P]rk@étfl?rf‘élﬂh metal
ca%({n%te%ocgp Hi% ?4 'Eher%@fl (f)’) o &Sh%rg m@ﬂlrﬁet%Qﬁ'dI'A?&des, one or more
assium sa npri-ses potassi um car at e,

allaﬂin%S@Irthﬂmé’ia’ldfydmmﬁ&s mhmesmﬂalﬁdf i(ceoneat nmirx hlkak snetal
t hereof, and the sodi um salt ri ses sodi.um

hydsids® 0ae 8T mopeRlkrIsyAF Bmeial hydBArAT Prepre dherent (d) one or more
suthi n%% g)rf One Bpﬁﬁ){f‘eﬁ Tal BREaRY oﬁé(ar bt UIREs Bhgﬁele&fmoﬂe R1ISBHE earth

e Invention also provid
meais) bnabitores detdofoipowr ombore aofiddsivd ome bhowse dkali metals, one or

co OSIt ns accor he inventjon, ani ¢
magh gkt o o PHREE ARt Pl £ et Mol e of more
m(eﬁﬂs AR C%thﬁﬂfls% ‘i@‘bf Qleqfen@@lca{}abﬁ:l bnd&it rﬁbre%iﬁp@ﬁn&rbf one or more

atom c nunb of | east to an al kali netal having
mamlsﬂir«nm(lolumm)@ﬂ 0 gf ‘ématPenodﬂqél}ablbl ox mlxtnreathem@,e(gii pPOr Mmore

.0.1 to 4; I t ot ft I

ingisnin el bR ST oot Ote e Shat@inic Betel s Hefergres

hﬁ)ﬁfd@?ﬁhﬁg\lkéoﬂ the @atﬁl?ﬂggx) fsb @0 pdtadsPurtt; rubRllurAtcebi@AsS br mixtures
ree of the al al's areé sodi um potassi um and

thezeof;di)eaicium dnd/achagrifesiuivg (Rtaonixbure af @ sxlioh sglp aidiarpetessium salt
ﬂl‘?ﬁbb? Bpﬁﬁﬁ%%gﬁ c%%éﬁ%@ rgg Fsgllrl#l marb%ﬂa e, ttgs‘g’lumuhydtromde potassium
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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

WO 2005066308 sodi um to potassium sodi umto cesiROT/USI004/042218
potassiumto cesiumis in a range from0.1 to 5; (e)

hydtidé, eastixtunesakeredf, tundbthg skdibin saﬁtcamrmsesoéms@bmﬁte sodium

esi, ubi.di.u and eac

h ﬁ ‘Efi;rﬂl’f‘&yé’ég‘]? SPsETeRd lgefra?# ?%d/ %ers&ﬁ?fecey um
t o rmHRHAE eMbodinkdhis tHeARGMtibh ko Q>rdv1ﬂ& i cdnibif&fBa with one or
enbodi ments, the invention also prOV|des in

mare o tranétbadudrtdompositions ssprling torthe lrm;nmugnmorgamc salt catalyst

0 c or di ng V
g SRR 0SB 5 P 9 B0k P s LR 98P o
atdhR nuuitePbE atM8dsel 1 &) arCARAN msashzumg:@natuml@ﬁmdber greater than 11 is
cal ci um oxi de, magnesi um oxi de, titani um oxi de,

in pyenastiine Otleto 4a(tordt frast tyerarehs ajkal] mgtplsoxe é@dlmﬁl 3@l gptassium and

d
w5 o Do P A Il 05 N 0 @Bl o
allclippéwls ap@§sum) oaais@mrrgmd atbldmme amtbé@h&ffchmﬁm rativesof

6-10 of the Peri od| c Ta one or .nore ounds of
SOGiNE {OrPOKSFIMNHEPGPE tp T aRshBotassign &9 nt Pd$ itpjfaage from
0.TR ?obé A6 ?g['ig%s?{hr{%ﬁh@grkg%n f@éalgﬁgag?p B:S2um Ot bium, and each

of! hb(dkttbﬁhﬁﬁraﬁomef soklivmm tcEpaihslsmlm rsediear tb rcesmmahnd:pmh&snﬂm Esqesmm is
ne or_nore alkalln ea th dro i des, one or

in AGRRECT R D) 18- Lok S afec /) Bhe Gl MG 6% DoipSHATp-cestum,

rubfdRff 3{1’1(1 eLll L Gf o ﬁﬁﬁ@g‘iﬁ%@ Bf ?@ta§s'ﬂﬁn ke Rknh %ta’%klﬁﬁl to rubidium,

provi rbi nat 1 on w one or nore of
andmbhmommbldx_mpxssmalrmgs fmorddddAg to the i nvent| on, a

met hod conpr.i tacti crude .feed w.t
" inor ﬁéﬂlinérrg%h a“%%‘?sa ‘i“ﬁ‘g{‘ Alsppyoyigies- 85%051?'3)??"{:"“ with one or
m&elr Yid MetBbdd Mdn%'éﬁl@ﬁé Sccbrding ©ahelehtidis an inorganic salt catalyst
substantially unchanged in the presence of sulfur;
commpuising A swppeth materish, gadi (6) thalsuprast mpigsal Gompsises Fireowing gxide,
P08 B, AP BhE S S SR T, B, on

oxidy, QicREl dxide, PRichattk, cddntemuasdd hntitBomcexiddion gnkmretshlﬁaereof
i nvention, an i.norganic salt, catalyst that exhlblt
andy (Binegrpetated 1g e SURPYE BYISSHAL 16 eneToxmeremiala figpeColumns 6-10

oﬁtﬁ‘é‘%&od@i‘?aﬁl@ %n@ E%grfo%j %&@ Supd® bt SeSoriAd e mefar AonPOSRns 6-10

transition in a tenperature
ofteBe&ridied Telder o’:h@(br hde Blkali At 44x®ofes, one GﬂﬁiotE(H]ka]ﬁmetal

hydronidas, 5 Sranere kAR ORI TG, At B MOt AEpl Bgrearth metal ™
%@%&f&n‘é o€ nidle Qlkﬁﬂﬁg&r@x%%@grpdgggdéo OnO& me AePinéeBrth metal

at a tenperature o  east "100 0C5 an x-ray
hydrifiés, and/oomiyiates greredthat i s broader than an x-ray

bel 0 501 COEOLRERD K et oD R FERITES it it one o
mbie %"t’l&t f¥ihbs oﬁonﬁﬁglt@ﬁ‘s adcBRfing ® theaSehtlad) a'n‘ih@h@d comprises

uctivity of the inorganic salt catalyst before
conteting 2 onida g”eedl witls aminoegabizdiaieatalyst that (Drtheeatalytic attivdty of the

d th
infiseGaa brte DS Se LAY wiebbpering (i pERacs Rl uliF gncros ) the
inb{%?fug%ﬂl*t Gatﬁ@'sttls G@ﬁtﬁiulﬁﬁﬂ%l bRl 163t Blhdstea em tted

l'ection i'n a tenperature range, as determ ned by
TAP, Insnohetelbodiments, the invention also prov1des in combination with one or

C

p:

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

that exhibits: (a) an emitted gas inflection in a TAP temperature range, and the emitted gas
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contacting conditions are also controlled such that a
contacting tenperature is: (a) above Ti , wherein Ti
WO 200306636 20 0C, or 10 0C beI ow t he TAP t enpePEl/Us®040642218
the inorganic salt catalyst (bi at or above a TAP
cotnphipes edteir exporat!/ar caftoyn dioxiesa(b} a hhaé trapgitioe frpetemingragure range

R TR (I 0

ca%m{@rrye atf hdaifg PRE BPI’@ °Q beﬁlﬁﬁ‘ﬂ&ﬁ |(<§)| aODSC a6 péraiufdintaOrange

e I nvention, an inorgahic salt catal¥st' that or in
betwrien200(A) °Cs of 2Hf1#30 ; (dpehiatemgeiatire el ptdeast 189 °Eran x-ray

di Ptl%)lﬁ% & afh@{ 1§, ch){)adtg&ﬁ—]gp trxgrgg Idﬁ“f %&Eotn r§ ﬁ Jfthe thns o gaonllc salt

cata'I‘ysE b&ow1edeck @ﬁﬂoﬁ@e) hﬂ@’sdonéi'tlohiﬂg, ibAR doﬁﬂ@cﬁfvaﬁyyditaoo °C, that is
wherein the TAP terperature i s the m nimum tenperature

lesstthaghionie opnéuqtlwdy @éthedn@rapmc ealt %ﬂf@]ﬁ’ﬁt hefatp spRditigng.
Shmagtaeglﬁ aanbgg gx kher}nv ri n'a (Wl&% Ui co%blﬂatldn%'ﬂgone or

ase a erature 1n a ran

méﬂém}@n&ﬁodébr%ﬁlﬁéﬁtmﬁ@@b’wfdnﬁg:ﬁ) th¢ idventidn, an en(ﬂgamdn galt catalyst
two i norganic salts has a DSC tenperature abov

5
thgexhibifs go AEitdiBHPGHORR 2 QIARSIAHIFIAREDAS é?tglamﬁF‘ng %éé’ and the
cog%ﬁ%%?(inﬁﬁwng QIGV\AIE&C(QRI%HQ& sw@rtﬁat%fcohﬁ%tl A tRasatie is: (a) above

Ions accor di ng i nvention,~ an i norganic
T$ tvhéretel ik BO°CY B@PC;MireM) %Cébdl@\d theriTAR eelﬁpnralUum‘ of the inorganic salt

articles that can_pa thro a 10 n_fi
colirstlBh SronBbatRAT ABRGPPEg I TP (Hdbleas it LAB jpabpture of the
infi’xgallu@@%lggﬁ%lgw MPa when heated to a tenperature of at

such that the inorganic salt catalyst
-t r aniafsomeenfbodiments, ithresinvénsiomatso peod deso itcnayingticarmith pres or

secaond fo S|nc bIe of retur to the ,
b O DB R TER SRR G B° Bt b AR b spatalyst
thGr i WhRATR: @m@ﬁa BB SdnSi-liduiat 10458 B the T AP S AipBiagitt ILthe :

I n conbi natlon w th one or nore of the nethods or

mngnmwalt rgalystagusbibdiimayganic sahecaialyss it subptantiglly ingnlellpinthe crude

fegtgii &F%;g?tath% i)% tfhl%igsrh ﬁu‘% \ﬁle elg al}aresr%g? te} gtﬁﬂe' i§ gf‘e%}mmum

temPBRAHE siSwiith kietiRbigahic Galk Gathlf}l@t&ﬂhﬁﬁtsbﬂemm imfection; (b)is a
lithium_ (b) at nost 0.001 granms of halide, cal cul ateod
ma@urp o€ 2 digitighthagst anga wiid phaserid AGeMPEFIUER 1nr?0r§{1g reyy 0 °C to 500

%rn @én? Ie%%%é‘s g}‘{h‘é‘%wﬁi?fg&géiﬁ@ Salts'nd E@S‘t fIhR lﬁ@r%éve 500 °C.

rovi INn co |nat|on W t

or nrsemeferitodiniagitd) ddsln%ntmrﬂmqurdmdm irnonbidativgy Wldh one or
the invention, the total product that has at .| east.

mgregtighemebpdyer cmnemaon@@qco Bpiodhe feaio AR dEeanig il atalyst
thgto\gge @%%Qﬁin"iﬁé‘ d'fé/secﬁﬁt'dg.? sStHr ?9‘5'1@@@ miéBn filter, self-

ron w t or nore hods or
deformpasided g’ramtmmﬁmdmdgr 4 presduee ofatéesast ®A07 ¥MRarwighs heated to a

Brethct Pt TRl bag ol et .00% 41l el o
fogilﬂg% Sg cQ)%& f%’hg MRd il RBOL 1%% Q.@ﬂat%a%leﬂff@%mmg to the first form upon

ranms, or 0. grans of Tresidue
cqoding of theindrganicddt pﬂt&igd&l(td} 20 ("B) has from O grans to

0. 05 0.,00001-0. 03
of cHReTEmIRTE 15 BRaTSRgHedTovidey e gre o

mBRIYBI methods or compositions according to the invention, an inorganic salt catalyst
that has, per gram of inorganic salt catalyst: (a) at most 0.01 grams of lithium, or

compounds of lithium, calculated as the weight of lithium; (b) at most 0.001 grams of
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of at least 10% greater than the ol efins content of
the crude feed; (d) has greater than O grams, but |ess
w0 bas/o6e308. grans of total inorganic salt catal pGT/UREIN4/042218
gram of crude product, as determ ned by nass bal ance;
hal{de) cHlasatad ab Besteight bf jrlnge); anhdion( 2000810.00 bgragsiglassy oxide
from0.04-0.9 grans fromO0.6-0.8 grans of VGO per gram
cogpoyidgde product; (f) conprises VG and the V@& has at
! eagf; sHnBeiib @RS, tﬁé QRGP alBe progides) idfcoMGRaticy )Vlfhaﬁle or
grams or fromO0.1-0.5 grams of distillate;
moaeofithe methads Or opmpesitienstacqording tp fheinreniionathe fgtal PIIP@‘?S fhat has

0% of t.he H/C f the j) has a
at R D ps of P arosin del B PERgRtue) ) 08s 8
gr et 8&dmd SabodiRentIDMe enehiién Alse grovidespihicombimntien twithfone or

t he crude feed; (k} has nmonocyclic ri aromati cs tha 51
mor@ﬂf)ﬂlﬁsr@thqﬂsm éQmP@ilh%Sk?éP@ém tg thedg m;%@ﬁd% ciyfle product that: (a)

Sl NGRS 3, 0ot AR A0l s
m&gﬂb BeDneranis! ﬁ?ana) ﬁd@o@ olgr gmaspo gagmae @g Iggmm of 0.000D0%3 grams
ranms of ortho-xylene, a rom r
of mtdaw)gpyt e of cyderged duet: (Pohast @n@@)‘a}n@%%& gt g??u()&gl 0.03
.

sy BRI PLERE oy oy SRR AR PRl coen

of g 188t Qf)%Cgreﬁed tharf the diefmsabnieatsitthOcidd fapda(e has gmn’qer than 0
above 0 to 0,7 grans,_ or. fromO0. OP-OISErams of, duct,

erages, by clees thin ). 04 GART Yetak BopRDIsal SR Beri 7B 08 g produc

as aétehﬁﬁéé b nfasIb AR COle) ﬁas ét@@a?,i 0.9-gParf, &¥en 00000 100BY igksns, from

ram o erosene, [or a freezi ng pOI nt at a
0. (I4e®r9graﬁmfranc§)f6 -818 grams ofS’GCDp};r mmmﬁsxude poodugy; (Breomprises

- vBang ;@?pﬁﬁithégﬁwﬁ} f %Iialjnesg) ol oft A v Gy (A3t 0.001

or RO 86 0850 BtoraRS bt &lstmata (B & at@xtmd'fﬂﬁﬂ of)at%osgn AG) hawan
at nost 0. 002 grams of benzene erégram of naphtha, an
atanicdHE af 9l 006! the H/E ﬁthemud des smonepycétc rfngzagmatic

comptg%]ag e%%ﬁ llé) /ggf%:g%aggnqgﬁ I% %flggb%a% 1c cp{ﬁtem Sﬂ}h@crude

fedd? @k)rh%@ Bioaacflic dingtBshatics 4hat aoaprise Xﬂénebﬁﬂhﬁbmﬁenﬂer
that is at | east 10% greater than t he vol une of i
compauedsiasthyibensence (b htso BerrasAmO!L crude Profishat miestd-§ grams of
ow -
seRebu 0 TR TR OB hgPrs 8 o trBleicne, hom 0.
0. I'ﬂfglﬁﬁﬂ of Baho-&9lEDE, Ia&éffronoﬁtfzam gmglsa)f@amd}eylémae Gnjhastat kast

catalyst to faorma total ct that.co
0.Q40] cesarps eiier, 0 Qh?ér@é@m%ﬁ%? (H)gconpg;se%gﬁﬁqlnqnﬁigtﬁ? ligsel has at
{ I
o PSSR LI Bt o shove
to fO0F grama e fioomh 01091 - O(bgramsmtﬁikmoaglet e compdeesrkemam, apgdl the

a crude that is the sa ifferent fromthe ¢ e
kopesets % % a2 BTG 20 e BB < ALopEEper Era of rosene

anfi%?" lﬂetekﬁ? ;pofn@ z“eﬁﬁ)%fa@tﬁ@'bf BOmbAE3E *UAR nRsPAACT, of S)most -50
ractionating i ude product into one or nore
° |(q)thals latleest Or(d tgrams or atdehspd.o guamnef naphihep@) eaumprasgs naphtha,
f uel m.at | east ne of the || ate fracti
anéﬁ]a? st Aeorfed ey osE0 35 eparit By RO arams of

%;4 ;%? £ é’ﬁlﬁﬁ?hthat SESARGukRr bF ANGdst T®'at BAEH0, or at least 90,
e cata t to recover metals fromthe transition
aridé)‘r%o-lsarhﬁﬁmsl end:acbraiay paraffins with a weight ratio of iso-paraffins to normal

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

than the volume of the crude feed.
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In sone enbodi nents, the invention also provides, in
conbi nation with one or nore of the nethods or
W@ 0064308 ons according to the invention, a crPdBUS2004/042218
product that has, per gram of crude product (a) at
| eadh sGmeembgdiarstsy fhe\iB@tian dlsopeowdzs, ﬁa@ndrtmat@aswlﬂum or

ofa tics ram of. V(B(ﬁ‘
% eépe %lcomgﬁ tlpﬂ%aC&P ng 10 g nQ% t?(g t?r?%ﬁ%cp Qp&mpnses
cofRfac@h PABRIAE SeeBSTitlDA 819t 16if@BEh totdlGrodict ﬂﬁﬁ&dmﬁhs@@& crude
granms of 'naphtha, and the naphtha: havi ng}éat most Q.5

Pr@d@n@ﬁhermméﬁ@gp(@D C@fﬂbmlrtﬁthﬁ spMEe REodughw @&H@eﬁhﬁﬁ%ﬂw same
f
o 0 SR B R PRI 08 1 B9 Bt

thé‘cﬂ%@é 9fd‘dﬁ§t With atnﬂe $ﬁat 1s the s4i€l ondiffotent frofm the chﬁ:laﬁed to form a
0 grans of a m xture of conponents that have

blm suntn@le ferrftratraend faqiisies; 67 fgrtionating dhe gude P ‘(1040@) drpgtionating

th% gxgad% Ereo uc‘rf ﬁﬂg eg)?\éﬁd}? df&hllg‘@ %{acﬁ?ﬂs?%ﬁ @%ﬁ?& 9 bRStion fuel

frdi df EQ@ l’d>né of alte@ﬁ@tﬂlafeaftatmnns rand/ne (Gs) cwmn shet ¢aba1ysjlﬁs :atrans1t1on
nost or at nost . 001

metal %lé@ﬁecataém toqting giedga@ﬁ@ometﬁép{fﬁ el 9 tgPeaiee Figfals from

kerosene and/or has a freezing
th@{r%?ﬁ Iiet%ﬁ'eurlr%g%g%t% et of at nost -30 0C, (g) from
O 09nBorh3 egfoadBnemfts ﬂtmnvmtimylca\tsogemvlpa imyecgmhindtion with one or
conmpositi non-condensabl e drocar bon ses
Q7 SH tﬂr?amet%ﬂﬁi% ORRONIOBHBICH Watgé e £ © é’r&‘}% at has,
peﬁ% C?‘P% &f ¢f1ge Bx%ﬁucgtr euokadilo®oa %B@V G0y aﬁd’ﬂfé&"@@ﬂia@ at least 0.3

car bon” gases and naphth (1) non-condensabl e
griwpe pHarantatios pragesn afl Gph) #tdeasv\mO@h gramreqt Ch@ﬁb laﬂféﬂle diesel has

steaey ) g repeysiatar e L BRI gty o BBl rgapttn, and -

~ thé ﬁ%ﬂtﬁbﬁ ‘Eaﬁﬁg bt Iliiestémsi gm{s JTORARAS gbﬂ @ahydap@hhon @eamesumber

at nost hydr ocar ons with a carbon
ofmm iﬁaetﬁooﬁndjpr m@paraﬁﬂmmndﬁ—wga 165 @Vﬁ‘ihr?sw%lﬁblt 13¢ af thedso-paraffins

tofhis oS RFRRII WERE! R4 08 il Rl cfrHhann® B ikt

coRsjoRbMe %a@ﬁa@ﬂbdfﬁn@ﬁh@é tlistributisn af atmedt 204 Ki (400eTH) nend the
and paraffins with a carbon nunber of 2 ( wher

mixtyieibgring ehmpg (bF> graes of olsliss PRy thl%lX@ze ;5%)raaWFﬁgﬁ%rat1° of
até%}cgﬁa/ g@r%ieh% c?ttorrﬁp g&:?@@ L | 'c&ﬁ @@@01{’@{ E:;TL sP8.79 &yt ﬁlost 1 8; (f) at

vvher wel ght ratio of
le&38 0aloe foraas dftkefrdvené Ang &reeltdroseae hass at leaxy $t5 @ads of kxpntaass per

At ST ot S PR AR LA o
0. 5@% 1@ rJRS bf Q?W &%&;ﬂ‘el alﬁ S’Itcﬁ)'mﬂwsi'tl\%’: ﬁl) REA-cOARA e

T on; s cont ent
h}fdy@kradmrgmnﬂamphtga avliclh lenag cpmbg’@ddh@lerat mosi GhS gfamstof

t 204 0C f
ol %Efégr%ﬁé%cm gleggp}*ﬁa %gﬁgfﬁ%ﬁ%% Iig‘fnagptha @
c?nd@%bfg gﬂf&ﬁrbﬁﬁ‘g@sesﬁﬁﬂ n&PLARA, Whid, ¥hleR Sombined, comprise iso-

ocar bons havinga ling range distribution of at
panﬁ'ms afdinpayaffimsonitid 2 0Cigho réiogpfaheisofpatsiiing taghq pyparaffins in the

SneEepnae i aooomrud BrdpRRBor iRt R bRl 21 e
ﬁ?&%ﬂ%ns haasd cafoRPdurb BB upto 3 Sérﬂbﬁﬁhg .Ji@tdsnad @@faf@rrsamth

ol efins; (q) hydrocarbons with boi I i ng rang
caﬂbon mirbloers of 2 6F,) and 1), 204 W@ghhratlo @tith@rcpg@lw&zu ang Cs olefins

tott g cct>rIP1 1ne<!1 8f b ? Salrgf 11s rirsoa!lt%ost 8t3| 816?1 el f)gr%lns Uifed Boon

number of 2 (C,), wherein a weight ratio of the C; olefins to the C, paraffins is at most
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internal olefins of at |east 0.4; and/or (r) from
0.001-0.5 grans of olefins per gram of hydrocarbons in

W@ 26i06d308) range di stribution between 20 0C anpC082004042218
In sone enbodi nents, the i nvention al so provides, in

0.2oartsV raal¢lans ani paragies With AsriboB Number ofct odisVhsrein a weight ratio of
th% %S%ir}sltﬁgf (% f?m?g a &otsp@ 3] @(\f ?1% Btﬂg 1er?e &{nltjf%? of at least 0.005

east one™ o e ca

grafiIP(l) Bds@ APIeraving il £raak &loin Tefoad 0sat 1515 ‘\@]I(ﬁlbl had &)m@kt 0.00001

| east. one of the al kalf metal s i s _potassium rubidium
grgps OB Satei/ B erpek giarbdl GORIOSEon; G @/paratiiny costent ehide

3

0 bork SRRl OB L 20t (R He o -
0.D8ptaney; (@ritydebicarhohs withaddouliresrahgodistibaton bfat most 204 °C that

enbodi ments of the_ invention may be conbined with

have abdiiesdn of Bif{igs Aefroenbatindsies bonlingpnes dishitugian ofgmost 204
o f f

R B0 oL LT BT, SREDY i o
atfnoost B4 °@ mﬂmbdompm;esqleﬁ:rlsuahm theothitshaes &t ledst 8i00algtandf terminal

apy of the 0 n escr.j.bed heregi
Okﬁﬁ%mrgwéﬂﬁg'éf e R av e e ipe e Slbusgn ggat most
d4oct Dt sfe'o‘l?efﬁﬁbé}ﬂ' tH@Gfeﬁngﬁésferd B8 BRI MernBRl Blefins to
DESCRI PTI OF THE W NGS Advant ages of the present

intemmad ol dfms osﬁm leash@clo md/almljhfremto W -0 A@sansad ¢lefs pem gtame of
enefit

oot it A Batitapish PlnbilncBty SR CRENES) i ng

dr avinn@snel dmbddirBétits, FhGnvdntion a@scﬁ;ﬁbﬁﬂ&sl i€ céthbidftion with one or
embodj nent of a contacti ng gdvjstem or contacting the i

meyeyféhg methods ecampppitiongasros@ng toethe invenBom racsedecodict that has

- at st Qe Jfg{%:a‘%@‘yﬁ% Xé&létl%%l? O&‘% anoathhr%tgi h%l W, 1ICh r{?) at Jeast one

produ er e

: ofoth@ alﬂthlameltarlgmsppsdsamnt abidiomnt aﬂtdsngn tdﬁmmubkfi&hére@&i aﬁd/bxh(b) at .

en source in the presence, of one or
16%%98? 9§i%§ ceiglysisduitea comprisestatransitioaypgtal, fritr@m@orr glefaﬂ sulfide
ait1ABRbLife. of an enmbodi nent. of a separation zone in
corrbl natl on with a contacti ng system FIG 4 is a
s ¢ helmefiitheradimtad ireerit) deateng frofm spedikie edibodinzamteeofithe invention may

co i.nation.with cotact'n.sste FIG .5 i
becCORhiRRS YT featie s ey S DB S i e VERHiGT, ior example,
feGQdsFEdnh BSe &M@écﬁiﬁhnﬁﬁé’y 53 éﬂn%lﬂéd‘ﬁqtﬁ %h%ureﬁr@n z@xy'o? ti# other
schematic of an enbodi'nent of nultiple contactrng

englycslimensss.

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

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

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

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

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

total product.
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FIG 7 is a schematic of an enbodi nent of an ionic
conductivity neasurenent system FIG 8 is a

wo amdloed3pon of properties of the crude feed anBCT/US2004/042218
properties of crude products obtained from enbodi nents
of cBIG.&cs ansghdnicarfadethtesubodimbnttdfa continsng systenmfrr &bntacting

sulfjde catalyst. FIG 9 s a tabulation of
g Srodred GHE 259 iosen st O BFeRR e QURROET PP Ratafyss o produce
tHaghaoRdgRsabl e hydrocarbons obtained from enbodi nents
of contacting the crude feed with the transition netal
sul f Fife 3danathematickif@n etbodisnent phbsdparation zohe in combination with a

roperties and conpositions of crude products obtained
C&%%Pgﬁ%sg‘ﬁff‘nents of contacting the crude feed with the

t r anpi.i408 aFEhedhatRWiTah dmbeaindny 6f a blehfing ¥dnd f @mbination with a

graphical representation of log 10 plots of ion
canfaotiggssstef. emitted gases of an inorganic salt

cata te.versus tenperat ure. rmned by TAP, .

o T s St R Bl o E BB PG o o Dgpting system,
atdeblesdihgkamece of inorganic salt catalysts and an

[ norgﬁgi c salt relative to the resistance of potassium

car bBlatéds perkamaticaiga eatbgdiment-pianultiplg condackipg gyitems.
.ati . | . i ..of
e B R s Bl B AR ShBAGR 1 imdbsurgynent

syistegn.pot assi um car bonate versus tenperature. FIG 14 is
a graphical representation of wei ghtﬁ?pﬁ?rcent of , coke,
&

| i qui'-Ryiaasealationof premsriipa of theraide fead sl iRropgitics gesude
S B R OpRAREERRI S TRILE (R oRAP RAR Wil Mpiton metal
sulfdacagalggthi cal representati on of wei ght percentage

vers ar bo unber, of cr.ude oducts_.produced from
“enboliGnint 8 WIRBHRLComAGLTE B ERIFEER AP ROTRRH RoRS of non-
corARAGBIRI 1y dfcthiboRd bBlayel fohfemB&limen® of 8bith@laQRe Sude feed with

conmponent’'s produced from enbodi nents of contacting the
thertradsitibe atabisulfide naipkysihi-c salt catal ysts, a netal

sal t r,.silicon,carbide, Wiile the invention is .
S osc BT gRea bR R b et ik rirhiesiihes ok Rile pidupts obtained

frb@l dibodfRERs bf Contarliag iHtde feb® vl fthatiansihaWhethlys e catalyst.
of exanple in the drawings _and will herein be

descFIGhdd is a gtaphigal reprsentetiangides 1dlptheftiop surents elgnaitied

| | . ' . iled
SO R T A Mo DB L8 R i
i NnveRld.an i§ e gidphicaeplebenidtvn of dsgpldisstliasesistabiett ofdnorightic salt

contrary, the intention is to cover all nodifications,
caiefuisty Ak moramnty saltrepiie tosaresigianssgf RAtASHIUR ¢aeonate versus

e efdnire@nd scope of the present invention. DETAILED
DESERI'BTI ON OF THE | NVENTI ONS

FIG. 13 is a graphic representation of log plots of the resistance of a
Na,CO3/K,CO3/Rb,CO;5 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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Certai n enbodi ments of the inventions are descri bed
herein in nore detail. Terns used herein are defined
w@goosobd3ons. " Al kali netal (s)" refer to one orP@DUR2004/042218
metals fromColum 1 of the Periodic Tabl e, one or
mor eFIconp iuanthbulafion nEcanporens preduwed fibmoemigeliments of ofntacting
t he Peri.odj.c. Tabl e, r m xtures. thereof.,. .
the gpugs frodoriSninoreame: el capvsiser B! SRS STicoRSPEIFer al s
f r oMk Wil nder®on i1 §usE&HHbRMoGatiot RodiFHeetiGs aRBaRernative forms,
conpounds of one or more metal s from Colum 2 of the
spPeific edibodifiznksetherenf are xhowe by wagof gkamplanutherdsavsings aed will

at.om s.unit.. "ASTM refers to,Anerican Sta rd
hei8 e et abec Wit T sl B 1o R AT Rcafed e AT B fhderstood
thaSRE 8l EAGSInk HREai 184 BedcRpAbN Hefetd AreR ird¢iRled €Plimit the invention to
asphal tenes content is as determ ned by ASTM Met hod

thopatizulanfosm disdigagd oy on g eanirary ehedntentionifite cexsrisdn

r.cent age of . crude.feed.. . crude

R R LG, A 2 S 5 B Rihe sRAPHL Gapg prthe
prl%z%hﬁﬂeml- "APlI gravity" refers to APl gravity at

15.5 0C. APl gravity is as determ ned by ASTM Met hod
DEAAIP.ED BESGRIRTION OFTHE INVENFEANS: crude produced

and/ ar.. - Q / 0 L.Qn: 1]

Fangeo i S Aphfthehh ST BV HBES ARl in e . Torms
used et aradefigsl adgbBows.ned by ASTM Met hods D5307,

unl ess_ot herwi se nentioned. Content of hydroca

on . ..
conpankpli meta(s)” reles i pre OrgBPEMRGHRlS fromy Golyaa} R%g,l’eﬂodw Table,
| efj [ [

o e e PR s B BT e SR o B e Table,or
mixtuds #eedofand VGO is as determ ned by | P Method

368/ 90, Content of ajomatics in kerosene.is

dot o KA By AR LB B3 BBIOR REPLU OB e gt the
P%ﬁfd‘f’d’ Batl® ofte thl%%ﬂpcﬁlﬂﬁé Bﬁ/or%@' dr rhll(;re el FrokYC18mn 2 of the

onate a proton to another nolecular entity.
PerBrdivsTabde, oomiytutrsgkereofef ers to a nolecul ar entity that

IS C; e pf tacg[:e ti n% {;’)lr tons from anot her nol ecul ar
ent ity Sﬁﬁ Q& YHCBREUBY- Lowry bases i ncl ude

hy dr exs e ¢&tsho AbadrRan SHADMA TeatiRo X MateriaBCO2 |
halide (Br CF, F~ ,  F), bisulfate (HSOO and sulfate
( SOA“Cs asphatienes spfentomfsehaltcnes tpkare gnsohwle iprgntapenbepsphaltenes

of carbon, ato [ I ~oke" refers to solids
2 gﬁﬁésl al’?idlj?tgen@glr%ggkg%%%@%gw g)g()?ﬁgt are not vaporized
undeptdaiie Ge&® g&Opettdritaiand htgnic eaiben peebntagkef dradafeed, crude
determ ned by mass _bal ance. The wej tqht . of
product, naphtha, kérosene, diesel, and VGO are as defermined by ASTM Method D5291.
“API gravity” refers to API gravity at 15.5 °C. API gravity is as determined by
ASTM Method D6822.

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

hydrocarbon formation.

Boiling range distributions for the crude feed and/or total product are as
determined by ASTM Methods D5307, unless otherwise mentioned. Content of
hydrocarbon components, for example, paraffins, iso-paraffins, olefins, naphthenes and
aromatics in naphtha are as determined by ASTM Method D6730. Content of aromatics in
diesel and VGO is as determined by IP Method 368/90. Content of aromatics in kerosene
is as determined by ASTM Method D5186.
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coke is the total weight of solid mnus the total

wei ght of input catalysts. "Content" refers to the
wowiglse3os a conponent in a substrate (for exap@l/g52084/042218

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

exprassadedbowey adid” fefas to @mobaculae ety vty the abidigpeto donate a

based on the total weight of the substrate. "W ppni
prptondp anetherdRplee sty i on by weight. "Diesel" refers

to h g 4P reFeR9b b e duBR YRS tRAS PAMAbRIDS accepti
ot veRigRLEORRy s SZSC%Cé(&h{O!%?%O By Bl it MPa.  Drre
prbioas &oncamtlen tmdlecules edtitye Hrkamplestnf BagTedvbo witytbasesigglude

"Distillgte” f t b -t .
i (P Han et e GBS ARG SBROB g 5l ok Disulat
(H907,688 sQFde 0L 101 MPa. Distillate content is as

deter'm ned by ASTM Met hod D2887. Distillate may

i ncl Hehebdenwslkard referd tolthegelal nurmise of cafben gtomes in a molecule.

di fferent,i cannj n al.orinmetry. "Freez QLnt” and
"t 1 odeimig bt SR e e ap (FETaf R RbryBtized under
pro&sTRbARRR THeXshiahl dMRkOR dsi detc@indd Wy iBass Baknbd. dltietweight of
freezing point is as deternm ned by ASTM D2386.

cokety B totaleweight afsolid mints thatategreiphiplinpus s#biysiat i on

Cth Y K i
hs asamimsoRia (e et o2 SEmBRRM if & el YR UBre, 2 crude
febieNofafprodac 6t ¥crud@pddudy expressdd 3Sweightt Factionfogmeeigln parcentage

wei ght ratio of atomc hydrogen tg atomc carbon, HC |
based e thedptal weightiok the sitkstatey AWieBMnaeisiste fatoperpillim by weight.

er cay d -wei ghbi: . .
Dy Atk erhan WSt ile Bt RlogE alARR:Bh bERICRR60 °C
arfdl 3430GE(500-860 PBY at<ul (FluvIPa.o Diaknenhtdnn id dseletenhined barASTM

structure of a hydrocarbon. Heteroatons content is as
Mgthod[P338dd by ASTM Met hods E385 for oxygen, D5762 for - - -

ni tragehy oy dk Qlarts ity a bAMAY RABE dRBHuEBN between 204
r ef eﬁglgﬁ%atﬁ;%rf%gen, anél/ror a coanpéuﬂ% agd/or (l:lon%oamjegn

°Gvaeh343n° ¢ 0TSO EN eted. bi 1 M Par itigilfateecbntand ist dseletsamaded by ASTM
a provi hydrogen.to one orpore conpounds in

M{Bﬁ’é’%éﬁ@g bégﬂg?%nﬁ%ﬂ}c & K eROSERS %n(g%e'ncl ude, but is

not 4mhait fdlert @ difpenBERICRRNS CdleAmenanpl e, G to C

hydr ocar bons such as net hane, ethane, propane, butane,

pent direczerpaptit iz * fregaingrpoimdy refende thetsmprriuse it winchdeignation of
bal ance is, conducted.t o .assess.: the. t. of
cri TG At RIS S eida SR U e Ry AsTM
pesggle feed. "Inorganic salt" refers to a conpound that
IS corrgosed of a netal cation and an_anion. "IP"

r ef efGCRAGST reders fsgastoliranasperpaity i) cemhilﬁqﬁl@wi@ ERgSpgeirometry.
0 AR KPP SR B o
Chemical Society, 1963, 85, p. 3533.

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

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

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

when in the presence of a crude feed and the catalyst react to provide hydrogen to one or
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"Kerosene" refers to hydrocarbons with a boiling range
di stribution between 204 0C and 260 0C (400-500 OF) at

W@ 206/06d9P%. Ker osene content is as determ ned PYT/BSIM/042218
Met hod D2887. "Lewis acid" refers to a conmpound or a

moEe @mpmunds inhhe mdalfiiedi tA/hydsogancepteeonay includeytart is not limited to,
e] ectrons.from another conpound. "Lew s base" refers

S e G B et BT SHAnS AU TaBFe 51, propane,
blﬁ@l{b@h@rﬁ@ﬁbe n@PhtAD Faeh,QF nfiRfsesttRerdbiOt A fasE BAIRRINS conducted to
"Li ght drocar bons" refer to hydrocarbons havi ng

asgess lennat amosnisofi hydeo gen pegyidadgmone ppmere ¢dmppuingds in the crude feed.
mxture” refers to CONPOSI tii .that includes, one.or
mor o RoRBRGITAL Tetete t oyt d s efnerdl ot B Paid nd an
araél pressure (25 0C, 0.101 MPa, hereinafter referred
to as "SIP"), or a conposition that includes a
conbilRar¢fen tethednstityie afdeoleumpaen die Ergagy Institute gfi-endon,

UMP ﬁ"%ﬁlh one or nore conpounds that are solid at

I'o- Carbon Residue" ("MCR') refers to a

quantlsé-pa@ffia réfontortesidied chainBatniatgl Bidredartdynapor at i on
and pyrolysis of a substance. MCR content is as

det erfrazachiefastahykeemsbonssyoa boikgg rangs distabution begveen 204

"G 0 PRORBPATET S heR, KPSt B gBR erpigecy ASTM

Methbd D288d. Napht ha content is as determ ned by ASTM
Met hod D2887, "Ni/V/IFe" refers to nickel, vapadi um
i r on, LESYS BYRDIGHES tOR SOmARMEAY 2 malprial it thg gbuiy to accept one or

bif 8ESroh® Al MoERr € in a substrate. Ni/V/Fe
mcontent0 |95 as (gl)et(rer%hglg{dby ASTM Met hod D5863.

" NnBYIn8vis basked refetsdo aoompburcl dnidéormedtena vath thasbipier to donate one

cubi c ngrter of g{eude feed. "Nonacidic" refers to Lew s
OTJRAIE CLiHPBY CBPAEEEECPRWR- base ,

pr operibhia3ydrbeAbGRN ASBSR Hyaradabons BAEAS cdrBot AIRBIE M Srange
and/ or "a m xture of conponents that are gases at
fremdrid#€r d t enperature-and pressure (25 0C, 0.101

MPa5Sherei,nafter, referred to as "SIP'). ."n-Paraffi ns"‘
vt or e P Siendin il O Rltd Binpounds that
arBYidtidGR klapdEd teriFdr@uR dhdPhekire (BS &C,9.100 MPeMegsthate@deferred to
nunerical representation of the antiknock properties
asofS TR het acompasitienthghinelrdesa eorsbinatingy of anefos pwe eoppands that

. 0 J det er mi ned
oo R SR Gt R o Blas PR B3 8T S0
W t hFMizie-@atbvatResidnat (MCR Ay ofens Waldplaatihosfdarbohyggdueatmaining
olefins jnclude, byt are not limted to,. cis, trans
affes £anoEALion; aRd PYFALYSIS phrasibpiance. MG Gontext is as determined by ASTM

Method D4530.

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

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

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

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

“Nonacidic” refers to Lewis base and/or Brensted-Lowry base properties.
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"Periodic Table" refers to the Periodic Table as

specified by the International Union of Pure and
we\ppbioesohem stry (I UPAC), November 2003. PCT/US2004/042218

"Pol yaromati ¢ conpounds” refer to conpounds that

i ncI U\ﬁim-tumlenxabtmgas” aefenstio componegts. anBicaaphizsire bf components that

q% :‘q_gg:a o ﬁl] cO i i FO L[{l]%rs?g Id %g%%gﬁg é%gﬂ:te,oa{)(ﬁel\ﬁgmfl"?:rgﬂ%f?eg referred to

a@egﬁm hi ophene and di benzot hi ophene. "Residue" refers

to conponents that have a boiling range distribution
abové&-Basfios” (re]fenot@ r@ﬁ)laldstr@gh@bawgatumeddetquarb@d by

ASTM, Met hod u s . to a

Subs (B TR pieter R er b et apn B el iR S agfiock

profértids PhemetoR ffudl %m?)uﬂeatt@a eRnd4rd astese fifel. SAMalduflitiddoctane
| norganic salt catalysts include a slurry and/or a

ez ©f nppltthaig as de@m@pdbéwl\éﬂ\deth@i Dexhpl e, taffy,

doug oL r ef t
f eet szlfeﬁasasrggeté r(PgaFt’ § qndggl:? rnl,(l) ?I{é%tdc 9&1’@% per %&n Qu%tl)e l():onds
TyRk QI sleli@s taclilehitake fdtdimicanodgg tohonemendly hta6dl Banched, and

such as paraffl ns and ol efins under reaction
liggghdi ti ons. "TAN' refers to a total acid number

bl
SRR IO IRl ST i
UhibARE P[lﬁ:f lsAipdiet €¥henristy (&UBA@J Nevzefmu@r a00a:t s.

refers to transition net sul fide. refers
conpdryremale ¢PmBpAEds | 18 rﬁ%@apfa}r@ﬁ Fh%tﬂcﬂ%% wemme aromatic

r1 3 ]&gm%ﬂ:g 0??&&%?11{&1@&%0%1%9911&[:)101336 Q)u‘él-%l' nMjﬁmty@ u}ldene,

ntent "is a erm ned by ASTM Mt hod D2887. In’t
na:prhtltatnnb fm‘thradrﬂns pipphnthene dnnzmthlophelteoalhbdlbmteﬂﬂd)}dwde
that if g val ue obtained, f operty of the.
 comtsidagnretis fEeomissbdnidost s BERE rinke higittinn above 538
ot €00 7B} AL 01tMIPa ! RfetedBiHRA grmsrnta%ms@bslgoat ed to ,
test for such propert It s be under st ood that

ot he‘F%ﬂmh@lad’arei@d ta aphasegf mstbstanse thahasprepertipsofreliqdd phase

oftan Pt oo Bt dRte Bt BApAT P RN T R yts nctuce

a M&@ﬁ&’bb@ﬁhaﬁs@ A hid mgorfscstdnap 09751 @achpld) 4T JBTd@’@ 1, oz ﬁﬁl}thpaste
Crudes are generally solid, sem -solid, |qU|

Or udSCIHRg refan o dndard pibiciept ofgag pen barrel pbeue
i ncl ‘U§11 erblg b r%férsntgta &&@h@ﬁﬂat cgréfi%}g‘%\ﬁ g/ rrgocarbons such as

noncondensabl € ‘gases I nat

parifine ahd Olfsﬁﬁsmﬂﬁd’eEr&budECdIﬂltfdem a stabilized cr ude
Such _stapilization may often occur at, or proxi
to, tHeNprderséep Malaﬁ%d/ HIBeE LYPIEFSSE 28 mﬂélgr@@s@.(bm k%foKOH per

ol {deS drXpt @@' AN dRkmBRA By H StV ESlo@ PRER!

di st Inatr atrrent aC| ity to
pr odticepP’ mlfdrstdtempombanﬂmlsoﬂptddustp.em fic boiling

r angy stributions, (for napht ha,

di st ﬁ]ﬁs gefers {Rampnsitinyy et afﬂ’ig&cat ing oils).

Di stey&abGBrsitd ehifSfentWikh a boiling range distribution between 343 °C and
538 °C (650-1000 °F) at 0.101 MPa. VGO content is as determined by ASTM Method
D2887.

In the context of this application, it is to be understood that if the value obtained

for a property of the composition tested is outside of the limits of the test method, the test
method may be recalibrated to test for such property. It should be understood that other
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is not limted to, atnospheric distillation nethods
and/ or vacuumdi stillation nethods. Undistilled and/or
wardosacisdonat ed stabilized crudes may include PCT/US2004/042218
conponents that have a carbon nunber above 4 in
tqméandlzcd testing methode@et are convideardcqfivalonso theneforgpeed testing
H\%’WF E)r uded Exanpl es of stabilized crudes include
R AV t opped crudes, desalted crudes, desalted

t oppegudes UH§ e pRéducedrbndrat icRdttRRN ﬁy’(ﬂrocarﬁ_&l)&ﬁﬂammg formations
refers to a crude that has been treated such thatat

andefé@n stgbibized Crudes e geentally solidn seminsolid, andder liquidy ©oidag may
) 3 . i

8 Bt AR e TR PR Pt oy
cofdiehsaBlednsel, diater, salts,ak combinafiofkthereaflBroaf thewelie to form a

conponent s per ram of the topped crude. Sone
stabitiped ¢radey ilgtian lag edieh oeeurehHr PENIBHCtipdhe production
|&§9 grudes to be transported to conventional
alf‘f/@gﬂte{ Yacilities by transportation carriers (for

exanptabilizpd peldesgpically havesot beersdibtiiidd andldd dractionsdlgslistilled in a
e.or no unsyi.t abl e propert ender

have o es tfhat f o
tregtmgh tdtlgg@g(,tgrﬁr g m 1@5&9@99%%ng Grgjlipgrange distributions
(fUPé&Sfpgé %Q#lﬂh& Qi illafedNP 8P, Eﬁd/b%bﬁé‘e[tﬁﬁ Hils). aﬁﬁﬁﬁétlcﬁl includes, but

aci’lity, thus Tnparting a Eow econo
isvelk limited td, laﬂn@bphelm/dmm]h@md neethetls. andhe ve@mnndnsnllamnlnunethods

Ul e sty et AP 460 gt ey g s pongats that have a

cRbOIMERberlabSNSPRY éuanﬁf‘éy SHat 12§ 5 oRRARETbPSn&its per gram of
di sadvant aged crudes may i nclude, "but are not I|imted

crude. Byarpips off stabtilized asudes 1®Jud@)whnls codes, yoppkd atudeg alssalted

raV|t of - at St 9; d) a total
orjifs,fpiattes fobabd crsfEapt fabuBhofing Bidtory  Tnlesf riBistaagpude tht
h4d HeeR ket @BEchQhaiat Makt&oRRIof HicAID on@ﬁt'd %t h&Ye &bdiBh@boint below
het eroat ons content of at | east 005 grans of

3hicer Q»é@ bMPagses regroxadl o Ypiealde forppd srudes heneea eooiané Af atgpost 0.1
ol R b TP o PR 5 BB B rth o
to@pah@hﬂenes per gram of crude; h) a MCR content of at

l east 0.02 grans of MCR per gram of crud 1)

conbSoiae sig 1z§4]@}1@t§§fhavp ﬁr@@ﬁ%ﬁ%aﬂ%ﬁ]@%stablhzed crudes to be

tr%ll é@lgé/cﬂr&tcﬁg tiohid Ieeafﬁ?éﬁt i 8)3' é[féﬁgpcgfaﬁg% rriers a(for exau{nple,

vant aged crude, east resi
pibelasss, tﬁ)uciks,gﬂahgas))fOthelscrddkﬁs haae oh@ausﬂnoﬁ: unsgitabis proberties that

res or, at ast Q.9 nms of residue. Incertaln
re@ﬁ%ﬁ@ﬁéﬁ@éﬁﬂ&%@ia%ﬁﬁ%@ dcrues g b umacseng blgriass,
tr&séo@atﬁ)ngfaﬁ@ : anﬁyorg tfalineht UATS s fng@rl;ﬂé%a RRF e&)ﬁ@fﬁ‘l@‘flalue to

advant aged crude. I'n cert a| n enb
the |dmdveam$g etider lT tiesconperic yalaemaf bdisscitithand aagmioxr thad mcludes

asulf cotent of at, | east. 0.001 grans
et St e SEReRBE 460 b GPHuCE, Grtrd BierTeat
0. OZPI%E:)&%S oﬁmﬁl@x&ag@&%d&rm%cma Hu'ﬂ Qﬂe%?hﬁnt@?iﬁ 45 FAN of
of hydrocarbons having a range of boiling points.

atDeashidd ab) dgpodity oﬁaﬁté@sh@gl Parsc £ )UAR] grpeity off aimast 19; d) a total Ni/V/Fe

o3R8t B REE a0 eing Bt ot €RZ D oL e iy Bk peb Rt of crude; o
a Wtdl mle@r&@cbrhé EhtdrRBHS 164s8 0100 lgf"dn‘ﬁbftlﬁtéf@eﬁ&ng 9&' é}é}n%ﬁ @rude fa

300 OC at 0.101 WMPa; at |east 0.001 granms,
residue content of at least 0.01 grams of residue per gram of crude g) an asphaltenes

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

least 0.02 grams of MCR per gram of crude; or i) combinations thereof. In some
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at least 0.005 grans, or at |east 0.01 grams of

hydr ocarbons with a boiling range distribution between
w@o@s06s3esmd 400 OC at 0.101 MPa; and at | east PCD0$2004/042218

grans, at |east 0.005 grans, or at |east 0.01 grans of
enyodlirnerds, tisuelvamthdedacride thanmchangeer grat of fisadvantaged wmde, at least

400 0OC and_.700 0OC at_ 0.101_.WMP or .conpi_nati on
0.7 QAR TTgies BHIEA% NrbaPma At Eeside sat et ég%é%rn%?ﬁ%gum at least
0. ?gﬁﬁhé I ) M%Eﬂ&h%m%ﬁln%rﬁﬁﬁiﬁmaﬁ%%@d chididas 80-0. 99 grams,

t 0.001 grans, | east 0.005 grams, or at | east
0. B}O@lgrgmam (b4 Ongtams af tﬁsldsle\}\)ﬁl gram dfalisadmantagedgeude. In certain

i str of at, nost 200 0C
criiytie e R otk D ol imEnbeg Pruifimyay hayg a sulfor
co%teaagf/a%n&a@g@@op {@m Btgast DO0S @A, af 1ed¢tmvg}aﬁ1§,g&cat least 0.02
crude, a content of such hydrocarbons of at nost O.
grgmans, or at nost 0.1 grams. In certain enbodi rrents

g: :glgv %ed cr des ma ud% o rgq(?urgﬁgﬁy%?,&%&{s hayingg range of

b(ﬁlﬁ@g@oﬂtfs M@Hﬁ@tﬂéﬁb@%&s&ﬁhy&n&ﬁd& ipefgtatl@Rlisadvantaged crude: at
distribution of at least 300 OC. In certain

leantB A wrams at Wpg ARP3raramd @r &t lgag . Qiegra@ﬁ obhydresaibiens with a
b ng}%a? gn%ﬁ{r bﬂh&?gg %El?gg(fi (1551%1%0 aé & ?6{ Ir\&b a gtlieagsct @;1551 grams,

Bons" Wt ranedls

atddasl @683 gAbR, HGit 1da3t C.61 aints cﬁ‘lﬁydfhcmbh§wnﬁla&iﬂﬁwﬁamd
crudes may incl ude, %:ram of di sadvant aged crud
indfo

dighbpigorbesweethl °(o 9.1V RAsandrat fpgt GRQ %féﬁ@ at least

b
04 frofhe St 1 687 Banfy TRk Bk PR ATE i M iR Buion
betwest 400 @samid/ WHE gr0okd e Bs, aesmbinatoniberedh i ncl ude,
but are not limted to, crudes fromthe follow n
counfsPEE emdrnéa}%ﬁ%saewa@s&n@smam fso ingiude apgam of

d1§iﬁi@§ﬁt5 d &&a@ é’éféhs’%f@ @1@%@ at ldasgt-0. mtgr@ﬁg rbrgaieaétco"@m #ms of

sl ope Al aska,” MexXi co Bay Canpeche,
hy/dlrcgmrhomsl wth aSlamhﬂgnagge dzamhutlolspﬁztl m@si BOGA&G 1S, 18h¥1Pa in addition -

B Chi K :
to o By A8 ORBOME TP e e dibRa SR BRY gr eram of
dlbaalvﬁﬁd%é@ 80 B chRkhiofSach h)\REGIRGRVT aDRbEVIE StamsHBd most 0.1

and herl ands Schoonebek. Treatnent of di sadvant aged
gramgdes may enhance the properties of the disadvantaged

cru uch t

R e g
dlgdﬁéﬁug’dﬂt@@@ upeld® drinas, or ap t®0.96 ghareadfid damyrdods with a boiling

referred to as "crude feed". The crude feed may be

rapgippisaibadoniele lease0her- elnpertainenbodiaensy. déisgéyantaged crudes may

algo ]?%Jog r}%EE{a%F%E ((ﬁjlg%fvr el %ecp(.]lfr%&{l gtl %E% %%OII %?Q?Y an O?%alrbnons with a

balil @nge ékiribution oPatdgsst 65EC.on dehlmrmmhi&hm&rﬂﬁ,tﬁiadmrﬁaged
cl oser to the correspgondi ng properties of West Texas
CridasaREAF S TEF RN MY RIags il B do 0.9 ernn SBRD {30.99 grams

of*ﬂya dp%glgbrgﬁg%ﬁ Jmhrglggga gﬁﬁuﬁs ﬁ.rt@@écp %wdt@aﬁdmotohe

e ave enhanced econom c val Ue
r el axangplésooftdisndeanngediccudea kthae caf bd ﬂnmtmmm the@chceSag h

de%ir;rglgje?ir géqlﬁgﬁiudg%gbe ! ef i n}fﬂé;\n r{%@(}e{gf TORR ﬁ)@ fgl?owing countries and

regions of those countries: Canadian Alberta, Venezuelan Orinoco, U.S. southern

Californian and north slope Alaska, Mexico Bay of Campeche, Argentinean San Jorge

basin, Brazilian Santos and Campos basins, China Bohai Gulf, China Karamay, Iraq
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efficiencies. Pre-treatnent may include
desul furization, denetallization, and/or atnospheric
wale@siobdsag i on to renmove inpurities fromthe credBUS2004/042218
product. Methods of contacting a crude feed in
Zapros) Khandstani GdspianyNigeiio Qffshore, Uoged KingdomeNesitln Sea, Madagascar

Addi ti gnal | oduce products with
Qfﬂ"r"feéﬁ &%ﬁ@?ﬁﬁwo ha kerosene, diesel,
and/ Pfeat\{% oi"@i‘s&ﬂ/aﬁfaged‘&hd&elﬁgf atHaMcPIhe PrsiRetidsibe the
conventional types of processes, are described. The

dlsadyaetag@b@udm;subbthabmeam@d axg acnemably drdtpespartatios end/nr

il oy fig o ailot S B RR Cats 1l is IR LE b¥R g 12 refered to as

“GadH REd. ﬂ]&'—he?c@ﬁti%sfeed tha$ ®ERoppER s ieRibed hdrbig. MhdcpgRbroduct
source is generated in situ. In situ generation of the

refylting frem tsestmens ofdlie ¢ride fedd using metheds descgfedderdings puitpble for

e 3pliP8 8ot Rpfl 2For % o b phlEpPREREHE-ET e o
corRiSpdidth Dssop&tit s Mendrxgemiadaiare druwﬂlah&’hﬁ@ﬁ@é Redior closer
In situ generation of hydrogen may include th

tortheearresporsingproperiies oEBisat @nuéﬁ thep th@n@uﬂ%&e@,awdéh@rabx have
r?q%{l%lgl{eggn&rﬁlgtvtag{%%lﬂggét tL? Eco%ﬁﬁp{@ue 8% l g,ldra(%@d Such crude

pro generally 1'nc
prodinaimayl becredinks], with 163k st s pre-ttdaenens thprebyl Hﬂhﬂilcﬂ]lgrrbﬂ@ng

the contactin Thetotal roduct includes..the crude
effipisacies. Fieeteainaens maype! a %Prézaélpns@ﬁemeéﬂaza tow, @@2@
g@gﬂ%lﬁ%ﬁlatlm ng)otgﬁl%(/@ ﬁﬂﬁwh o] e%ﬂidegﬁ&ﬁﬁ:’ﬂs abl e at

n sone e I ments, e total product and/or the
cr udiletirodsl of contaying a&k'uttéd”e@blhll adsorflsneehwitlsinvertioga aiecdescribed

g deidfipalh <EhoRlsentaia modite DG ntbtus sagsptrations of

a@mﬁug@rgse% i8], GRBLATAMGyicIE RLRE gérfwalwsdﬁaéa ii€ 8brdv¥ntional
i ncl uesareactor aportlon of a reactor, nutlpe '

typcsrfbfmv@sms, are dessribed., or rrultl pl e react or s. Exan'pl es

ctors.that b e ntact a cryde feed ..
i t hEBS S 58 ey R oBetfah SrEBAtopRe SR RRe of one or
mbfécdﬂiﬂ@caﬂal §t§ﬁi<£@bd@@sﬂing ea6d &1d/ordn tbxbthahiesh dfRAGI@Mmoré
continuously stirred tank reactor (CSTR), a spray

cangtin® Eones. pl ug-fl ow reactor, and a liquid/liquid
cont | nel Ui dj zed -he .
reac ostrog{gn 3@6 it nq? Iﬂ? hﬁh%é? O{ruggclz ge‘ril.e Paééod nlki a?gtl'l %SSIRI éje neration

oftthadidro geﬁﬁsohmlrﬁ@} inylude dielrda:nbﬁmﬁeﬂahsﬂ aq)prtwrﬁfsﬂﬁs emde feed with
crude feed flow, total product flow residence ti

thejrfrerinsalinaalist ol @wpe@éurewm TBES 78 20R=Y080F or 300400 °C to
AR AP OIS0 SRR byl e e

rehetigperfat leasts poatyort afithe 1rf0|rgmmc‘2:&01 c@lysOthat ROLdZS) (TOIOﬁ,ampte, alkali

400- 600 OC. In enbodi nents in which the hydrogen
me, f%’é‘aes supplied as a gas (for exanple, hydrogen

gas, Tﬁ@attohagﬁﬁydu geﬁEﬁﬁ??ﬂolu&s I%Qé IVQ?(Q']: llﬁﬁﬁs,%?ﬁliitﬁretst?ﬁereof
crude fee genera range from 1-

produced during the contacting. The total product includes the crude product that is a

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

at STP. In some embodiments, the total product and/or the crude product may include

solids (such as inorganic solids and/or coke). In certain embodiments, the solids may be

entrained in the liquid and/or vapor produced during contacting.
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16,100 NnmBW, 2-8000 NnB/nB, 3-4000 NmV, or 5-300 NnV.

Contacting typically takes place in a pressure range
wWheidnerso®. 1- 20 MPa, 1-16 MPa, 2-10 MPa, or 4-BCIVBS2004/042218

some enbodi nents in which steamis added, a ratio of

st eaMobmtact[ng:iz@né egdcdlly includesraamgeor, a@ortnOif-a3eactor, multiple

ke TRt pe o9 Bubles bt PRI loca o
confddts chie %eﬂ‘Wﬁ}p@h?d%B%érPéo%%e th @hd e indé Bf éaﬁ!aﬂ%rét%dlﬁ% Hétacked

crude feed in the tontacting zone of at |eas % at
bedeeatior50 fixedbedateatten stcogigbavslytstiered dandd rewMQ@T&) a $psay

o0k Ao g B b Y BbteT Bl 65 L STR inctude
f14i81z8d b¥PleHdBr Ad dh@ugamie6dd feactgone. 1 n sone

enbodi ments, contacting may be done in the presence of
an damtaqtmgasbn@agns typicalby inebide tempeyaire, praspwgeude feed flow,

togxf g%tl %et r}gﬂ%éx}cgig‘gggyﬁgge& Oanesﬂovp Egﬁgﬁatlgﬁkftﬁer%gf

Cafthamiswenditiohs @anbecsitidled Y& p@ﬂuaé)@cmae grddactpwittel sieeeified
the total product as a vapor. The crude feed exits

P@P@Iﬁ@sfeed supply 101 and enters contacting zone 102

a { i 0
;”he @%ﬁ? [ ngp%r%@ge%mﬂraé egfé}&glr%)ﬁ] @fgﬂoggé gbn@%jéj 380 -600°C.
In@lirﬂd;ﬁm;@rtsg 16 \ghm]ti]rﬂxe udreked @o@bﬂ[ﬁupple&fd ébQOgag i(fomrexafiple, hydrogen
crude feed in t e Cont cting zone. ai n
228,7B8HARR AT Sthane)? Taie ot t a}w %%thécfa@(& fe Lg?ﬂe{?é]éf rppgsgfrom 1-
éfrpod Igfﬂe/[in3t Q%OU RPRhL B- égf 3P U(qej 3 m%ﬁﬁ %Uﬁ?actm%%yplcally

I 'ment’s, e crude enters a bottom portion
takesil@etin a@rezssm:re rangz betvecendnid20 MHB:04-160 MPeg2-1 @MPa, or 4-8 MPa. In

enbo nts, r de fe eated to . .
Offt?nﬁ‘ﬁgl? RS B el eSS S Dt A RELE e sgets ina range
frHhi001-3 RilGRFhSr0.6810 Isrlﬁlokgfb&ﬁso QHGtulolmdgfralh ke s@&rﬁdﬁerfkﬁﬁgram of

to contacting zone 102. Typically, the crude may
crbde feedt Adlavorate oorpds feedimayibe saffrcaangéo mamiain @&@@n@@f crude

B PRE OF HRe ST TR Gy Pl e

V(ﬁ@fﬁé aftheREn@ONE 228, TYPRally, tevdlene /o€ atudk Y&l iffthel dbhficting zone
heated to a tenperature of at |east 100 OC or

be
is éﬂ 74, 68% on®flyo othsripiel velsme of thedioatachng ronco L sorna emppadiments,

o0t §0 UL DLput R STOESH 0 T PPEGbf Aren

méthass) Bthapepashianey) lbﬁtanésh gropensiebiitens) ordoabindtions Meusof.
is aslurry. In certain enbodi nents, TAN of the crude

f eed'hy iHd scfl@mal&le af p ppodimentefcoatastingsystsm { Hused jejproduce
oL SR RAR P R0 FEL e ROR f SoE RNy 408 B
canfacéing atgel (Dr\@mdrﬂﬁhtél()@ AGEntiB0F-tROtAGst vabkil the saltbcting

of acidic corrponents [ e cru feed ma e forned
zZopRaEPJARgR TR 1ot00 Hane &lrafnssg1 Pgramy OFér@ argg,per 100 grams

%Woffée&ﬁrfﬁg @&g&&ﬁpg gﬂé tfﬁ%eﬁﬁﬁﬁ%ﬁoﬁﬁﬁeﬁt? ar(ﬁﬂeﬁtehﬁ}h@e added to

e Ccru I'n sonme enbodi nents, the crude
thé ende ifeedad devderdbaviscosiiy oF ;hetomudntﬁat(hch soglemdmdﬂﬁﬁlts the crude
in contacting zone 102

t to.
fop ARtB e EOUER B OO ronAvang 2 Vo Pt T efsin
fflﬁ.%lelﬁ& ahy ahd@reég lﬁﬁaﬁy belHeafeftd RhdnSHRALH JTRPleast 130 °C or at least

east a portion o
300 °C prior to and/or during introduction of the crude feed to contacting zone 102.
Typically, the crude feed may be heated to a temperature in a range from 100-500 °C or

200-400 °C.
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ff%l the Rrudg rpdisatal i BEgHE:

catal yst may be renoved from contacting zone 102, and
in some enbodi nents, such catalyst is regenerated and
WO eeasedos | n certai n enbodi nents, fresh catal yBCT/Da300de42218
added to contacting zone 102 duri ng the reaction
pr ocbs®md emismlimentaitbel catelysiss combined with the enhda fiettdend dransferred

ol fenecls i S ety e b AR 2 e Eleperaure of

at1B&t S00IPG bPR 16RY 30E WPERAL SttrddicEN RN EsYHactihgiZ086 960 Pypically,
salt catalyst/water mxture wth a crude

thesadiesaed mey ha heate&m fempetatuge ftba tange diome 220 50°C or 300-400 °C.

stabilize [ .
P o s St Fee RS RS AR fp SRty Sl Wpcimens,
TAN 686 trude GdsnayTydiedadddipriok REINGTULGIADS m‘?é/crﬁ@é'ffﬁe& into the
stable for 30 days, 10 days a or 3

ay
caniacting zane. sForrspmle, when thﬁrceldvcf?ecvﬁmlvetdnwre @r@&t@d@t a

T
indhSchdp ;fee@&ﬁa}dbe:ﬂmlne&yrﬁe:fdrmbﬁo’n aﬁ:uh’ese(dutmaus #B50emove some

MeadWest vaco_Speci al t y Product G.o élpn)% pet rol eum
addicromporanty ﬂe@ttbwﬂl sfesd sprederethed AN b

Char {0

Sur f ac% ant. n| on tﬁ%b@ae fe%a%édr&fd %‘gﬁlﬁie%t :yte\“gorﬂgctmg zone
102. Mifxing imcontdcxihg vers: T1Manayobe subfieibnd to 2tiibit seyzkatida, of khet catalyst

| | Al h al
are not limted to, .diet ﬁ}{c%%?g‘ Mhﬁeag&%@monofthe

P&%M@Jeﬁf@v@@fr@ﬂm coﬁtacﬁﬁé(%ne fn! hld 1B%Ber%mltH@Yihents such

sey,” U . "Recycl e conduit 106 may couple

- caiaimsius tegtDBatad dnd: mmhsrdt Iri Gettain mb@thelaﬂbﬁ!chhmtﬂlﬁ;t may be added
1 %e cong]g theF% ‘81 re%t enter and/or exit
Occt_‘? aqueRes e %éiufﬁ% g ané:’% Huit 106 may incl ude

1 owree @hbotih¥igs, derulit Q&dGAMOE @ miyakd/sf didk fBY -with the
allow at least a portion of the material from conduit

: mytmmmab@a?ab@y@Iletdoctusecbmtmt]nﬁtcom@mw ag enemstsiong The emulsion

88 g BB P el AR PR i B
fera@/rsﬁﬂfmar@fmlmee Matsefie@imbodinkeits; @@tﬂbn&eﬂlsaﬂded mh@ b@dlsion. The
to contacting zone 102. In certain enbodi nents,

erpalsipaIeayISHA Hablo forishiease deveeat leastd days. o1 atdeasty days.
TG A 0 0o bl GEURLTE O 5EAIE 95 s
Sexfursdnadincladé, e aefnok limited td, prgané ptﬂydaahrbdyhg acidn €Tdnax 2010;

{ d. | d tiall
B e s B ST RO B 2, BBt Aol L) s
oL AL 263408 R 55 RPN B 8 P G
pétroddunu s fitnates ¢HostGas SIA’S 1, Paiant CoPhonationb €hardaitt, N«)rth Carolina,

U Tt e Supll il GGRt EHD R PR e 4L, o

 mBOhRS bt S%ﬁoilﬁgrsziﬁﬂﬁdel ‘Bﬁt ark RoPRHRe LI AR fmir (B2Rch

I nl et port 4 may be used to allow addition of steam
Chmnmaln@‘achh’gaukcm aVi ﬂs&msml, .S At aidfor endyodihaeoltminedh T. Baker;

am i oduced into contacting zone 102
Pﬁﬂ E 13 ngths%F gr t 114. In some enbodinents, at
| easRedcRAUGHHER 106 mta§3 Rol2é 8dndRitadY Ghd eSndOM4C 8H s@fie
vapor
embodiments, recycle conduit 106 may directly enter and/or exit contacting zone 102.
Recycle conduit 106 may include flow control valve 110. Flow control valve 110 may

allow at least a portion of the material from conduit 108 to be recycled to conduit 104
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fromcontacting zone 102. In certain enbodi nents, the

total product is produced as vapor and/or a vapor
wa@omsasasdsg smal | anounts of |iquids and sol i dBCT/S2004/042218

the top of contacting zone 102. The vapor is
annd/aneptictiegizie H2pdn atme ambodieehssa voralepsing unit nb@he positioned

The r, of. a hydrogen sour.ce to cryde feed in
incgAgbd ¢l DisReetiert ARMQn O A BRetellp Be ohionset and recyeled o

cERRRE L1 (?20 NG ERYinReHoNARIRS rdcleohadt lééﬁlay 8P QMgas recycle
and/or liquid phase produced from t he top of

lingy rﬁlamqon@olz\@h@s 109 and A1@onay entrsditereenten] fioketoveag drom

uced f p _of actl zpne. 102 i ncl udes.
Qg gnd, & bt 8Bo sl S PhBN A e g OFuadfiego8S s
m@in®dBed. Th s@ine e8BBHintbn®! a @ity SElbEled PSRN GhndReST liquid can be
gram of crude feed. In certain enbodi nents, the vapor

mpingadigsad the evptachiag tzglpﬁ H12. ob veligs efdecdoneonetingizingd§2 may be

gL bS8 il Bironhiod o M SR o ffe W gptow

acﬁ:KDﬂldrﬁ(ﬁ‘ tHayydregai Jdutde ANk additioghl zage td 0 cddde feed as the crude feed
by- products of the contacti process. The solids
I?Rd&rﬂ

eTHera p@mta@%dzoaﬁtlﬁi y By sompgem eRtS,rSEenHingt Pertdéd mayehe used to
SER
AR SR b AERR Bt A i BRG] cous
StepasES 1rumdngedsmandmtaﬂ:tmg paeal 02cthrongh brebguakt pdi ¢14: r ude
product exits separat iﬁgn unit 116 and enters, crude

pr od¥iceneEERofERents ¢t {Fast agsitien of the fotalmedycbinnredysgd as vapor
FORAPRCHAATE 0P (RSB ARl AERIBAAGH B focuced s vapor
andv‘url audtpomwtammgwmll pipahisod Siquids endsolits fens therteg ef contacting
nore tra sportatl on v

20@8 BT 0T SHET T BBPIS S e o8 8 teeconglp 108. The rato of a

@%mb@l@e gRsrulié @ered@ff aomh&in [g%ﬂé @@pahd/&%bsfesmy e Rontacting .
on di oxi de, hydrogen su or nethane) 1s

zqnp aneysrchengaddo sonieel the vapes smdvfgr lﬁqwd shqsk prodaxedhfibe, the top of
r..use | fuel | fur rec
casPieits Gans iR P Eoref Birop e o Phe SERE o fog top of
coR@iRelby onk2@2 ihéluddrd: &dabt (Eﬂ'@ﬁﬂhﬂﬂbést 0®’§rﬁlﬁb Qﬁ%a&m O dfams, or at
and/or liquids _ in the crude product e renove
legss 01 sserameibaradpprpdpetaer sepaelarndmicabt ﬁwsta(nf@abodlments the

AR 8D B AR BB PR s, o0
0.98 gaiisng cﬁfd@dﬁocfueeplewgrmh of BRide feadpr € cat al yst s to

produce a total product that may be liquid, or a
| i quiepdiptabest WCVW 984S BRY $gnfigdn cmﬂ@tl@g@aee {Qees lmagroducts of

thg Q 12( cl;tﬁlgﬁ{rg&gé BLZRMAs egn?d?‘of’ﬁs@d E&Qg/el n e}&#ludw cru € feed

the cru eed 1s re Fom ¢ ecru
arfléedokaippl y. Conduit 104 may include gas inlet port

112._1n sopne enbodi as | port 11
di 7 RPRr AT bl g@ﬂiﬂﬁ@r S e ol et ot the crude product
[ t 1 :
o o BB o LA RS it
1 I¢rand enfeeectudaprolectcest ac fl €2 viai cohdwih &1 & aflad rgsitltingicrude product

act' one 102.to oduce a t rod ct n
Wb fEAReo inuiior Ssment. (oide pFdDgLESeiver'} 19 may
1n89&é bt ordhork Ii)?pethi;lte?lon@ bPAMEL sté:2 @ﬁmfsegﬂe%rg'g%fe?%ans;%ortatl n

contacting zone 102. mxture that incl
vepsabs or combidatoms $hﬁrcozfs Ila sethe embodin@otsetie cepadaed gasdfor example,

hy%)r(cl)gefci, carbon monoxide, carbon dioxide, hydrogen sulfide, or methane) is transported

to other processing units (for example, for use in a fuel cell or a sulfur recovery plant)
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contacting zone 102 and enters separation zone 124 via
conduit 108. In sone enbodi nents, a condensing unit
woragosioes3posi ti oned (for exanple, in conduit 10B0T/U82004/042218
allow at least a portion of the mxture in the conduit
aridmrbecycmﬂd& oeittectigzone ¢ 92 biactohduit d2Q. alnt dertginzomtedirfénts, entrained
far.further pr OCGSSI ng. I n certain enbodi ne
sofie podles Epraing o s ERPdBE mashRTe 833 pang pifadind hsical
se?ﬁ'igﬂgﬁ fRfiods fSP hile, 1B atichy, cérﬁﬁh}g‘aﬁo@ o menffrae¥eparation).
enovi ng par es fromthe total duct. In
sepaFlst. Qaiepz:tm@nmming sytstane 422 fQI qmnng cmdofeed ethconedw more

roduct b arat fro tal .product -and/ or
{51 S AaRBLMRHRHAG= ol e gl HitsddRth 86 or
so'hﬁ§| PRESudOFded Snayldhfer $Bhtablin elwz saP@mdhiedod.r Brachie
total product using standard solid separation

enetiments.abe ¢fude fesdaseceived &nnr the grgJaiﬁ ifend, supplyt rCamdulrﬁ 104 may

ant at ane se ar cI ud
ingf368 Baihlef Boug TE ORGSR RD eas Rletyfi¥ L D3 fired B onter
coRfing z&RKR2. ITA c&@IE cRBHORI MR st8am anleOpdrt DIY may bé ased to allow
gases is separatedfromthetotal product. In so

adéﬁmonfﬁhfnfstgam & cqnéagting aom)}QZ obhegrrudeniged magbe ﬁp@f@atéd with the
cq?a:i}qs/t gl?g‘ceosn tlglg zgl?é/ (ﬁeto p%:%l% %qot{apgr%a{}&u |Iltl ﬁ. c\e/x?iggfil&ents, conduit

1 0B0diistat ledbt.a pﬂaﬁoﬂ @fCthé kel ppodict mbermyyclécbfo @xBhezomRe 02. A
conbined with the crude feed and enter contacting zone

mipgreftlt incliden ghe tpfabproduetgd oy relidsrandeor yresacies iy fesd qxits
co%%ﬁég%&nl 0@%@2 ei'l%fls %:ggraﬁgﬁ] %ﬂe 12142\§% cérﬂiuﬁelr()%.a'lﬁ] some
enbo

ment's e crude product nmay be transported to
erhihelimentsien @ndehsite undicaay Be podithoredr(forertraplieniardoaduit héo) to allow

. total pr.oduct and/or.crude pr.od cl ude
atjlgagt pfgmeapf fhgpigture futhe spuduitie e@a@i %fﬂ ﬁ@eqfﬁ contacting -

zdnB9 0% %ﬁg.rtﬂér%&%fssﬁ@ dfnod'erﬁfn@ﬁod?ﬁlﬁgﬁﬁ Lre&RYe RRBduit 106 may be a

separated using stanhdard gas/liquid sepdration
gaseedyaledines In fame exbodimentsspandgitri§$ meytinelnde s Eparfat rapmving

redugct In some enbodi nents, the ,
P%@%s% gﬂegfé’ﬁalpgo‘jt%lc%ansported to other processing units
(f or mexpdralich zdne 2458 1828t Bpdrtigh of Blelcrud® frddicdmay be separated
recovery plant, other processing units, or

fr@mﬁm fotal [pmdslctt indfas shtplysh dI/ncﬂmbOétrymt%m which Hie total product includes

B L ML T

te&lﬁﬁ’q&d’s ¢ ckapsle aRhRifedtiva, Glnatias, tdeﬁgltﬂwmemeﬁibﬁne%epﬁat&bn)
schematic of an errbodl ment of a separation zone in

Salisktingleds, &1 ewpmpleas ePRbiRRHIMES C@%x%msem@ 3ty fplgor coke. In some

A Y T3 B IBEE, oA TFTLA B BAGS: 1y zme
erﬁlbditﬂﬁelﬁtgeiﬂ leant £patisepihatitalpradue addar solids fmdydjﬂlrécyﬂbd to
In se8ar ation zone 132, at least a, portion.o

canduid 04 ardios, & sompAraRimERs g cgl@%ﬁ&&@ﬂ%é%w&q%ﬁuﬂ 126. The

reﬁ%gﬂ(}ggy@g g{éag) @F] %gisﬁg%ea ?Dgfcg 1?6%13%’[ 1y gﬁldl‘eﬁgéshoﬁn@demer contacting

zone10d iforefintther proveksine sThke cnndée pnoducrfma,}ommepm'a’somzdﬂe 124 via

bai | i range, di strjbution of at |east 0 0C, at
A estiaigrembodimagiis taegde Radper m%’ltkf‘o'ir?qsﬂ@’“idatﬁé]ée crude

priisdirddatiit on of at least 200 0C

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

separated using standard gas/liquid separation techniques, for example, sparging,
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Typically, the separated crude feed includes a m xture
of conponents with a boiling range distribution
Wb eiodner308.00- 1000 0C, 120-900 0C, or 200-800 OPCT/Ukm04/042218
hydr ocar bons separated fromthe crude feed exit
mé&apanasépamtioanamdli@assurcaredunioni n i@ve embbdintensnthpcepaeated gas is
to other processing units, treatnent facilities,
tragspRTERgo LK PracPesine WIS 5 HAP cols UPhErd feg a pgfirecovery
180tPOhE 9BcRbink NS P 86 AbRE G HE b6 GHaBX LdcHc 1@ RAhR cbRActin
1Ozone %3‘% %ndmgnters contacti nsg S)?s?em 130 \§}| a condui t 5
zoh86 to be further processed to formthe crude product,

whi exits .cqontactin st 30 via.conduit ,138.,.In

sona PSRRI, AR B} BRI PP OHGLbtr e fLds Performed
beFdd ¢ ER8LFRY cARYs B LHREERSSh PEIG. ek @isBhdfatiel (FRd fhbodiment

wth a crude that is the sane as or different fromthe

oferssparafierezonefio combknapore withaecostagtieg gystratucContagtingesystem 130 may

conbi ned with crude havi.ng a_ different vij [
besBelige PAL £ P g R e R b a4t B REOF 1 dha 2). The
cri{deSees bht¥rstsbpdratich RkVIBE Wid d@duit 309S I sepaifatibh fore 182€at least a

product and the viscosity of the crude. The resulting

postiemoittic pruglg fead inasparsiedifingsiprdardseperaiins irabpiglupoie produce a

d . [ ' f .
BR LT g tefe o ARBTELAG: 430 gppriments

in€lRB¢ALhiNGreHf SbRFLAHE with a bellingiringrdiaebwtoi o, at dast 100 °C, at
| east .2 partion of the crude_product_exits contacti n% .
leasy 4 2@ A% PBON $pme eBhadimentsa g baiking spgs distbuinm of gt Legpte200 °C.
I ' . t - ’ oy
0. B g 08 e hERSE o cARpUAAR e L B e
disttibaiadrsbdtiveen E0RMUESC, 20900 AT, ar206-860 PE€affihp hgdiocations

fromseparatio f.one or nore cryde feeds, Qqr 4
sepafpleitom the aydsdiecd sxIEIpARLPRARNS bt Vif gofiss i b frnsported to
Ot%:lér‘}‘ Jg{é&gée{g uﬁ"lés? ltrggﬁjr%qt PLARME tstord REFPIAEE 9% cSthbR@A®ns thereof.

ude, or m xtures thereof, ar e intr oduced
di r et legstiarpotidnl afiibé sepamtadecrddiOfeed exiprsteparativmfoneld2 and enters

bl endi ng, zone via conduj 4 1 Xi n yst.em pay b
CoPECHpR S AN 6? 0 H’éléiPng‘l“_gﬁ%ﬁ fr?éaei%ﬁ erfi%egﬁ%éo &‘i’r_é‘h@g&md% product,
whicR e cIRRELRE 8y st&R @30 flakcora@idusy. speci fications.

Speci fic product specifications include, but are not

| i mi Insgmeembedinagng® tlsf crode profgtiprodycedhipmys ervdle feed Parny

Vi S¢QSi t. r _conbj natjons . ther .. Jh I e
b3 SRtctied RereR Rishitd SR o WA T is 1St BG5S rerent from the
crhid RS POF beskadiplt, Bic REALCHEEEA mayrbeSRibimIaboith AeAlls having a
nmet hanol is generated during the contacting process

diffsrentvisersity Sheastysesulineg ingxdlprled produst bajng aisoesily i is between
SPGBl hEUT TELERTD! e TG BSENENRAs biende

p1Polica sy shitale firdenspdratioe aad/er eehtmetithanol nmay be
conbined with additional crude feed tqQ form

d
f eedfifedrinnsthemalic of an cbadmsnief wm%}omfiﬁﬁ%@ﬁ@%one 140

r s t r <\l i g
RGN, B LU A BE o SR e o
exiR sbntabithgysteay1 J0eda cendiAN 38 fand betersrhletalifigarhetld0! &sblending

Zélgggpé%t ilql;:qtc-:a‘)zgqs{g'gﬁ A @gﬁ:gqe é{rﬁ!’ ? {ﬁl c?)aibgne owdllthnz):“‘rllflet oror}tlor{cjel process

streams (for example, a hydrocarbon stream produced from separation of one or more

crude feeds, or naphtha), a crude, a crude feed, or mixtures thereof, to produce a blended
product. The process streams, crude feed, crude, or mixtures thereof, are introduced

directly into blending zone 140 or upstream of the blending zone via conduit 142. A
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contacting systemin conbination with a bl endi ng zone.

The crude feed enters separation zone 132 through
w@ondnsd308.04. The crude feed i s separated as pPEWUS2084/§42218

described to forma separated crude feed. The
mbapg systen ney bd do dapelinen heardlouimgannie g0 s The blen@8Dproduct may

t hr ou conduit 136. .. The cr.ude product..exits.
PRGN RS B B P E PORB e GRSy s, bt are not
litdREQHY R r£QRB o} 2 138t of APPLEMEY, TAN OASod or @bMBInations thereof.

process stream and/or crudes introduced Via conduit
ThetBlendeal produtsit axits ending henecki@dda eendaitdd4 tte bé tramsparted and/or

bl ended product. The bl ended product exits bl ending
PP6FE*140 via conduit 144. FIG 6 is a schematic of

MUl t {rdofh e it M, BNBARTsIgBeratednivgia Itﬁ@c&mﬁﬁ@tp&%ss using

C

(shown in FIG 1) may be positioned before contacting
theeetalsist. 18@ expmplenhedro genrandecahopaaonexide maheeagidgeifeinpmsthanol.
f _the contacting systens. eyer 4. cont act | .
T8 e B OB Lo b RS e B ST LR PSR Afbronice
ThORaedrédEhetinfidlanayl BScormyinédeith d@dicogal @Fud¥de&l to form a crude

catal ysts. The catalyst in contacting system 148 na

. ¢ y
fepd/mpthangbimiytenalCantanige methangl with Shearyds feed pnds to lower the
Vlts&%ﬂ? oF th%%r&ﬁeetf%éd.sﬁuﬂn eq%g e%é‘%; Ye%f?jmeﬁﬁ’ HOE L e {0 at most 500 °C

cataf ysts, or m XtUures*thereo Re Crude Teed enters
ma9ddace TAWN oftht eradd @é:dubdess ttpaili.t 104 and is cont act ed
wth_a hsy_dro en source in t,hee@grgsence of the, L .
i nor Ghiods daphematic il 78 embgdigieatplcasPAEIOB £aRe firosmpipation with a
o 0 . 0 a .
HE s B8P ISR QIR e sl B0 s
zaei 132 clmotiglc tomigitdPdt dive tOde Veed is sepdrated dsQBevidhedy described to

o RISR-RERGIT O T B T B RSB 38 o

f t}%(?ig'thﬁ:gn&tﬁf 156 nt&%hrhegegp@a&ét efddfhiachhe spash 180 BAY EABR blending

generated hydrogen is transferred to contacting
zangsid@rirough ¢ondiitd S8t &rblending yenceldl1 othevpracessistigamn and/or crudes

. 150.1n _an alternate enmhodient. suc ener at gd

infipssge eyl 72 RO e G PE0R B Bimpienced

plodadts fTae bRAJEPproatdta&itt BEnding z6m8 14Bviy céndv@maui t  150.
In certain enbodi nents, contacting system 148 nmay be a

par t FI§3. 6de aseliomatig of yuilénte comactingtsysthet 146h @W&%&w@pm 100
f i ] i 0
B RET ) 5 b 00T SRR AR AR VB Rk

eribédmshtp thegiasitidnd 610t comtbhatio spgedy siebe Aersed CQofiteaingkystem
mxed wwth the crude feed entering contacting system
100yigeludessaripprgapic salt catalygt. <rantacting sytesa i+ gnayyin¢lids anegor more
' 0 ' t ' o ’ f
R R e T P
cayene e eendisich mgmh sfide tdidystatahmsicigh catdiysBSoranixtures thereof.

d . . Th duct i [ 1 ' ts, th .
TS o6 AT comaetps izt 1R SoBURY LA TS yutar with o
h&lldﬁ(é:’%egl%gqféb tin ’&éébtreéﬁcecﬁf th&indrsaRadis %ﬁét ’[é)gaﬁéésﬁfcte%@ foBbroduct.

s contacting systens, contacti
Thettal atadont inclndss hyanaearant) ie sdina gmbodiesntsas calleymnoduat. The

FIGS.. 1-6, may be |.ocated or praxi e.lo
ol e Y X eoPAePE Yo Ay Y Saeva D e kfpgen eenerated
R it RS P WA LT GudUeR] ey e B! BB hydrogen
source for contacting system 148. At least a portion of the generated hydrogen is

transferred to contacting system 148 from contacting system 100 via conduit 150.
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transportation and/or for use in a refinery process.

I n sonme enbodi nents, the crude product and/or the
whb@sdesopr oduct are transported to a refi ner yPEnusmo4/ed2218

treatnment facility. The crude product and/or the

bl enfieth giteadhic tmbedinieat, pu@cmsmcbdt}qdmgadmm hmsnpmateidahd/or

g1 04 el HagFeRALH CaNaPinBepRRR iR g1 b Aoyt Certain
erﬁb&hhtehﬂs n&n@d@ﬁﬁ% LydtdrRQUS ?r[b?lﬂeya ﬁﬂrtsét‘ dohiaBhd §Rtetd YStPsuch that the

product and/or Blended product to produce orne or nore
genesattcd hytregerfioors direstly ifrons Macemgcsmtﬁari@@ to comsaatingdgstem 148.
r oduct e .bl ended pro one .or re..
<B4 RS e YogRe s Bechgrd s Bataing PR Dy S directly
nﬂtéacwl@ﬁ thieREUIETBST erltéHirPOBRIRARO GystAY 48, at most 0. 05
granms, at nost 0.03 grans, or at nost 0.01 grans of
c ok eApeeongraamdedfeed entals contadiing system £4§ viaicanduit 152. In contacting

IR AL ePhRer OF e SRl ool v tonsP o BHREH B toBichdralel BSdrogen and

the shadishpidtsces iRodiict dEhPprod s, IR Yorh & éﬂnb&ﬁn@htsnih%ttotal product.
0.05 grans, at npst O. Osﬁgram at nost 0.01 grans, at

ThepiodBcteaEs epEsaingsystam I48sta eondod 1éf1-ams of coke per
o s srELERRERNE oy stut Rt bR CRHIRE bierhy Spontine

zdheb Geparbton 2bnd) Add/00 bleadimpantes, s SHoWrid FOGSgr-8May B€ located at
0. 001-0. 005 grans per gram of crude product or |s not

OIJEPEIEAH 0 prpﬁuc‘@@rltsgﬁ thas pradursretisadvantaged crydecfesd. ofd
o O S  y  Bo y  F

trampbdrattonaihdion orarse dea teet‘méry pocessne enbodi nents, th e

crud rodut has a i,gi bl.e MCR c
enbo Sbodhpen e, ﬁ%atyépcwgé/org@ﬁatd&mp& Wt iide
trﬁ{sﬁgtlﬂ&;t to aq{eﬁﬂé}?tan@/op 2 tlgétﬁ{@ﬁt Pa'cﬂffysﬁ“h@crgge ?foﬂﬁg’t »an@for the blended
. grans, or at nost 0.001 granms of MR

prﬁylmtmaast lge promsetdrto geodnce dcmtnehcad produetsGugh amaltspoﬂatt)m fuel,

hehiRE Bt Y Pacanlst osisuie Chroedingndndds Asufia e ot

frhiAARNhIOY @ﬂstlmh? duCdruddslod & anBRR HIABSEHS aldt €0 ﬁ@ﬂuce-rolﬁ or more

noncondensabl e gas t%/pl cally includes, but 1s not
distilfete &ections. bnsdsenerabesiiments, theramde arodugid theddendsdipradist, and/or

YA 825 re SATRRNGIBAR LS 1 TERIAREA0t her hydr ocar bons

are no con ensa Of "a mi xture thereof.

I n CEhd @i pestinodheaéss in tamw @gestlinasts, & aidIpn 08 ighxhsdet most 0.03
car bon nonoxi de, or conbi nati ons thereof can be forned

ZRRISSQIA M9t @B herms offcoke parraram@t totalrrodyedr beerpsrrmbodiments,
th\é\"totgl nﬁo gguc't ﬁosrtlggtgﬁt%l %ete o‘t“%{)éé %tﬁ&t 1S %5% 1%%191[ Xetenggﬁg)r In some
t her 0 O

nam c con i'ons a notar ra

erﬁbcﬁtﬁmbﬁte the cimde panludi xy theluds abmost 0.¢5 gahay atmadst 0.00fgrams, at
t he generated carbon nonoxi de to the generated carbon
maptd lggrams pt sense0-8Ad BEfTHe At & Mot 003 gk ofgoke peggram of crude

pllrogﬁcg ) prce'itanpér%tﬁodhlln@ﬁé LthQ crfrde bfb(ﬁb%s &rHaed b%g&%tgn aﬁange from

ratio e gener at ed carbon nonoxi
abgwa Grta()é)d €.80001R0.03 grante 0i080140.0d gramgier D0 D0E- drafhs per gram

ofo crude product ror?s r?ot%etsectagpeﬁ3 ability

In certain embodiments, the crude product has an MCR content that is at most
90%, at most 80%, at most 50%, at most 30%, or at most 10% of the MCR content of the
crude feed. In some embodiments, the crude product has a negligible MCR content. In

some embodiments, the crude product has, per gram of crude product, at most 0.05 grams,
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to generate carbon nonoxi de preferentially to carbon
dioxide in situ nay be beneficial to other processes

WO omanesos N a proxi mate area or upstream of thBCT/US2004/042218
process. For exanple, the generated carbon nonoxide

atmegst D3 B as, at mest GALigtamg, eampost A.001 gzamsnef MCR. Typically, the

hydr o n.formtio used rocess
erifndrac 165 ds 0 Frrabas 02 2RSS DRl RRE S FongbTroor
glggfs@[fl\mg PeEragsoffieibuiedhdper ei n may incl ude a m xture
of conpounds that have a boiling range distribution

bet mbm@ml@lmlmmas,sb%to@dtpmm@t imchades @onmndﬁwbms The non-

o PR e i ip G, SRR DR B R T

hﬁlr@éb'ﬁ s@lﬂdeghﬁl’fﬁgerg tarBoVonbxidd, H¢thsEe, other Efdrocarbons that are not
ydrocar bons per gram of such m xture. The C4

CQWGIPS@E]&%&FQ We?ymiwel%Fée‘from 0.001- 0.8 grans,

0. 008 kiAo BTEAL AL B OFOREL, or

cdnslﬁnaaarnafcﬁdiraofaa@ be f@ﬂlﬂdﬁﬁsﬁtﬁbﬁt@rﬂﬁstbﬁ sueamaanaihghmdmcaﬂaons
ratj o of at nost nost 1.4,  at npst

Wﬁh thﬁdgf)rgems sal catghyst TdPSJall&u"glP r thggpodyngmiq wnégwamlolar ratio
nﬁ@ﬂ%& de th QA ﬁ%&&@%s ;. A %%‘?aﬁ(%?&b %]éhefr&ed carbon
n par a ght

Ins at a wei ratio in a range
mOn@9ad-the geneﬁat@d)aa‘rbdn dlpxrdle 0. s0Ofhe-efhbbdinidres, paatdédst 0.8, at least

TR AT A A S T N -

to'TRY gdreedtstf SR PdibRRle 2/ a%n%@ﬁ'éﬁlfd 03,0, 0.4L3D | £9.820.8. The ability
anounts that are not genera found Tn crudes

toygeodawsxartamdn@toxncawcﬁemhalﬂ}om cartagr draxudo m s1tmaax>b@b¢mﬁc1al to
tb ttur gen H m nal doFbI e le. th

0 %rrﬁfoiesaﬁsdﬂ%? R Rﬁ%’“ﬁna a&e%?re‘fRs Sa%o CHPEPHal OF SXampie, the
geeri EcabtiondxideCiahy Bé Hiscl i dbdRMSagehiia tfblaﬁﬁ%ﬂydrocarbon
content of the crude product is greater than t

fopmatiqns Oé@sﬂdelmoﬂm Prasegses der aapblhpyngas peacsssess 2, 10,
50, .
ﬂﬁ %meor eb% im ?ean tthezt(g%l B}O%Br o%ﬁacfd'{p:ggj hg%ﬂjt r?lay {nﬁglrc]ie a mixture

ol ef ' Conten ’Re” cru 'S greater

oftdaenpoliedd thatdart arbbﬂmg rm’fge distiibieti dnetesiiwésn -A0Paeah@®539PC.alhe
nost 1, 000, at nost , at nost 300, or at nost 250.
mjxiurg émqyanﬁué%ﬁhp‘%?ébﬁ@ th%t havesabest BBbS inyg takeg from 1 to 4. The

b t 0
oA44408 5208810420000 0 PINBET 00 DA .o
hydréaeions PeOfragyr eivach mnxtﬁ)neo The @&y@rmaﬂ;opsmag mmhadeffrom 0.001-
g A S ) B B L.
Faﬁfson?é ethG@fhelts A0 p&h: ’ar@]?rogﬁcéd @% 1V9toq}9arafﬁns at
g fans o

ha ol efins per gramo
a Weight atloof dt mbst 1cg mt miost lefriad dioseh0.sat nnd“serSr atcheogb O B¢l oncdt most

055y R S0BB  BC OSH40 SR B s v
raﬁé ?djbz' Fatnge At @@ 101.81RO6H10B01 6+ 0.6dre0. Yy de g%raﬁ?rﬁsmaw fhBlude

ling range distribution betvveen 20- 400 0OC have an
1s@-|ppﬂa&'lrcslaaﬂioms—namfﬁem in a range from 0.0001-0. 08
or 0.01-

or s Bc Ao Aot Ploche it B L ARG A otefin

arﬁ%r‘fﬁ%ﬁé’soin‘}%s%: amounts that are not generally found in crudes produced
and/or retorted from a formation. The olefins include a mixture of olefins with a terminal
double bond (“alpha olefins™) and olefins with internal double bonds. In certain

embodiments, the olefin content of the crude product is greater than the olefin content of
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In sone enbodi nents, the hydrocarbons with a boiling
range distribution between 20-204 0C have a wei ght

wo 2105066308 al pha ol efins to internal doubl e boneCDUS{00HB42218
of at least 0.7, at least 0.8, at least 0.9, at |east

thi cfhdedted Wasfactor 4f 2010, 80, 16a et atledt 200 mveme embodiments, the

SRR S5 D ScoL et bl TR
fa8doP BRatGh & 1 ROt & rh&tt %00‘ adt nﬂ)@ﬂfmoﬁ‘ oPANHo@hshHins in a

range from 0. /- 10, 9-3, or 1-2. A weight
rat i In aeftaial q@idmduhaits rtlse hyﬂrow‘@crmamﬂmb@ﬂleg bange daﬂtlelﬁutm

ofoein 60045 B G comsPb b A% b o0l 5 € b.000r-

0.05 g?&{n%h 8r ebefol s 9k1egﬂaﬂlsoﬂMyafbcaﬂbbﬁ§ Raling @ ublliag hanpds

facilitate e conversion of the crude product to
dlsmbn@mmmpg@u@msnz(vﬁogo@e enbodi nents, contact of a

PR L A IS0 NSRS Ao SRERES, Fhesto

gﬂéhlts f alpBQ blelfing pEPgieR dflcﬁldelﬂ@wuct)ﬁla‘b ok \peRiuced- Bl%rtﬁﬁi
that include linear olefins. The |1 near ol efins hav

engbadlimantsy the aede prasiuet kasrensn 0 R00EDgngramsy §-8015P-2 grﬁ@&ror 0.01-0.1

fi 0 th
o3 oGN8 e el i BlLs
hy®sdartond withha Beilih@iange dizatbutien bstweeh 0wWE0Fthavaki alphh olefins
i near olefins with trans doubli bonds to ||near

coptet imha ragee Frogt & 0RUB08 eramy8-404-0-0p grapsnged-91-8if grams per
g&p}o&}yglro%arbgnggv Cﬁ1 -a%hoi (ﬁ']lgn%: &st‘ﬁbuﬁ G&%@ﬂ $0-400 °C.

ment s ocar avi ng a I'i'ng range
di st ni doudei embddrmmts ,ahgkydretansmns vl :Qmihﬁg:rd]ge distribution between

fns con ent 0] st 0. t | east
252BEEE biyica Viaithf Bhie Rt afth ot to il doptls ongs Sfs of at east
0.9 AMEsPER, AR 05, MeL:Pe8r Raast hannnﬂ 1@sbpsl urng)rﬁ@é}ﬁsodlmems
distribution in a range between 20-400 0

the-hydiroadrbonswith atbedtngoﬁnmwbmm@tmms% ?Jé‘% @ha\m aofeight ratio

BT N TP RO L A

ASWG Bhthsd eCapiRoslsfildtéen@rnabi@itle Beid cefds dﬂ’tﬁe crudes and
i so-paraffns to the n-paraffms of at nost 1.5, at nost

commercial praggets is opically aowest®. 8, Therabality te prodgegan megsased amount
oft aIT% a ol?@l{sﬁé fogg'n% %{helg#erfﬁjl gglg@g Bgﬁﬁ%r nay C??J@na;tgsl tl‘{)egz%nversmn of the

cx@&épfmtladot:@mhﬁrmﬂpitod@mge from 0.001-0.9 grans,
0.01-0.8 grans, or O0.1- gr ans perggram of crude

pr odBcome] qm@@iﬁ@ergmaﬁaﬁtérﬁascwdqf@e% @lwﬂmeﬁowa%inathe
i by VoGl sl iRt B, P BBl

diefributien betwden 2@2604 °C that @rdwlerlineatsl elfimse rifhe, hrlehneoleﬁmﬂiﬂwe cis and

R Qr, A B GHITOLDEF SEGHNED ghs SabHendy i inear

ohl:ﬁn@wﬂﬁ @igﬁlo%le Nohdté 58t mo& €2 ra? Aot ?Ub&da‘t BRI B4. H‘@ertam

crude pr has, per gram’of crude product, a total
ebdditnEnts cthe tveight Fatioaf| liangeléfimsrwith brarﬂs@ioﬁbbrbmés todireaixolefins

with o EhyBlegignds & 128 rnesiom 0L o OBHebBRNE LAt he
crudg, &%&%ﬁbd@lﬂﬁeﬁs,%&o‘éﬁrb@ﬁs R%g PO0AindtanZR Astriifon in a

range between 20-204 °C have a n-paraffins content of at least 0.1 grams, at least 0.15

(

grams, at least 0.20 grams, or at least 0.30 grams per gram of hydrocarbons having a

boiling range distribution in a range between 20-400 °C. The n-paraffins content of such
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or at nost 10% of the TAN of the crude feed. The crude

product may, in certain enbodi nents, have a TAN of at
wo@s/0dq3oat nost 0.5, at nost 0.1, or at nost PBCDES2004/042218

| asome enbodi ments, TAN of the crude product may be in
h}ﬂrcb’caiwﬁs fpeo grath 60Hydracatbdns, RaPhe iroa Gn2s from @OQB0Ograms, 0.1-0.8

B E O B e SITOTIe OB UR G h At bdhsdava gpeient ratio of
thQLghlféEa ffifd to"’ﬂle h%ﬁ{fﬁggo/f’zﬁ'nﬂﬁ?ﬁ 5t AaRodc hel, Atho&riay,iat irho@th 8, or

e cru I'n certain enbodi ments,  API raV| tfy
at Intuet eBu dFeorp nmparaffmsmenmm sugh BplrodBbEB, th@rn-lmaf g content of

onme enpodi rent s e cr.ude tota
o 6 BB Bt Brieagtd eoe i STt D003 & atsBhh 01,18 erams,
Ornpﬁb 53%Qadq1§)f,eltg}§mto%ﬁ{dew(ﬁjcpatorrs content of the crude
n certain enbodi nents, the crude product has a

t ot th shere embatiorts dret ande mfodmt hppa tatal Y /Fgtconigatef at most

ot % st i MU e B B TR P SR GO QR ot e

cre@eedt InQfer@in IS RO, tBE crilBs ro—dﬁ%lnﬂﬁd@t Féﬁg&&mﬁﬂ%lﬁlfe
a sul fur content of the crude feed. The sul fur gontent

product.aé mostiQ80Q grame: at mast 1 g D Brme s abmeplold?’” grams of

N€€ 6%5 Irrirgg'&allg m%goc%n% thg 6&[&%}%(&%10@9%5 ﬁo@ﬁta g%gd.&%fptroduct a

tofl Na/t\//rmsdnt&t 004 regioa fidm 1 & mé rer@htoed 1 00T primiss 3 xt toe7 grams to 2
crude product has, per gram of crude product, a sulfur
X l:fbngr@ms o1l % 19 2 gFEstPdrk ) 08010, 02 grans or
C d 0
pr odn s etk BfRent], IR BIRTRA TAN Ofat e SO gpost 0%
orait noeis1098 0¥4hefT AN oif t}reagmie feedit ‘Eind crofle ploductmuale if earthin

The nitr en ent of thecr ud rodug er gra
rgisBenstgatee Tl pasest g eross DabaCars . Bk R8P A msome
Qgerﬁ& aFF!éN o'fﬁfheaﬁu&égﬁbd&t iR EBande Tt 0®01 t0 0.5, 0.01 to 0.2,

I ments, the crude produCt has, per gram of crude
;ﬁ)r(iﬁjuodll a nitrogen content in a range from

iR emta s, e R Caur S0 R Bindi e

h1 éi’déi%ast 50’ )@ 'El ef) or Bt l%asﬂ 9995highér thar8le AP Bra/ite6F I crude feed.
yd rogen é of the crude product may be at

nost
Inxzegam@mh@dgmenis AP gravityoff the @udeyprodueitis hetweem}3-39, kpdq, or 16-
201 4. In sone enbodi nents, the H C of the crude product
I's 80-120% or 90-110% of the H C of the crude feed.
I n dhhemeembodiniem, the driide plo@ucthas Hevtalhéttoqisrasi uaiternt®f at most
100-120% of the H C of the crude feed. A crude product
70%.t wioshs (et s1ost Hs ef thsdotbbriompioms sanieat eidhé pae feed. In
ceytgfnaelﬁ?oo%ﬂﬁérﬁgr tﬁeoa'ﬁéf@gltod % atﬁéltglrlfégéggatbﬁs 'i:&’?teﬁr&%?ﬁ:ﬁst 10%, at
s mn I nc es conponents wth
lesst Ho91Qer atfledsn60% g t}tmbtat Beteﬂoatmrmn&nbmﬁiha”enﬁs ;feetdh e
crude product _i ncl ugwas | east O.

01
0. 00kh& UEE: BFOgicd May, Vﬁﬁavlé‘leraqost?ﬂw%tm%g@’%r (UR @S‘E 70, or at
mé?%@% O SfifuP Ut of thetrudPREd. 280 QP botbnt P ste GHde Rbduct,

per gram of crude product, may be at most 0.02 grams, at most 0.008 grams, at most 0.005

grams, at most 0.004 grams, at most 0.003 grams, or at most 0.001 grams. In certain
embodiments, the crude product has, per gram of crude product, a sulfur content in a range
from 0.0001-0.02 grams or 0.005-0.01 grams.

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

90% or at most 80% of a nitrogen content of the crude feed. The nitrogen content of the
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0.101 MPa; at |east 0.001 granms, or fromO0.001 to 0.5
grans of hydrocarbons with a boiling range

walz@si6d308 | on bet ween 200 0C and 300 OC at 0. 12AT/NPR4/042218

at | east 0.001 grans, or fromO0.001 to 0.5 granms of
cindel pradact pererivntof ceude qurcbducg nigyriggeat dmcst 01064; forans, biehos 003
300 0C and 400 0C at 101 MPa;. and eggt g g
gigisner atgpost P HfH grem 1{160@6 srr@faéwné% RIPHH dagypehgram of
cxﬁd@gfddggtga hARYEn domibht iRY f?tﬁﬁm%%s%mﬁy Gr 939135003
I'n sonme enbodi nent s e crude product
ghas, per gran1of crude product a naphtha content from

0. 00001- 001- 0. 0.
o ant® ot GateBiRite e toRe Riccol IS ber ginen BF BAIE PToRags from
00597 £rafifi1s: 0. 8o- gr1gr%a1ﬁ§ ophy%%oéénO@}ﬁr}g@%fqﬁe m@@fnt&uctl ay be at

some énbodi ments e naphtha has at nost 0.15 grans,
mast ndsat n®stl1.gr aimeost b6, atmossdtS, Or A5mostdids Iofsomleemhwélments the

ot B B ORI B 1065 5075 o SRS HCO e Guded b ot

erdb&dTenB! the HIO bf bherudd paBuAfis PORI2095 oP e Wtﬁé crude feed. A
crude product In sonme enbodi ments, the naphtha has

cipée prypduen lBC wﬁlp;nt%%) of:thp ernde fecdddie! indicates thﬁﬁ yptake @tld/or

o) t 0.002 I
it b et LR R R ae s benzene cont ent
t hat Th&ciaa pﬂﬁh@tﬁhﬂbﬂ@ coﬁfpohéht@lwﬁthragﬁnéd &fBodling pk@ntz In some
grans to 1 x 10 1 x rams to 1 x
ergb%h@ene the erndg pgchlmsmﬁléldqs it @@sw laaf@ms,@@rﬁwasp @pbﬁso 5 grams
%}gﬁlg?c%?&%% W?thba%ﬁﬂé agg% g b‘ﬁ@ﬁﬁ b Etr 1§65t 386 3¢ 4P 5@1}155‘% 204 °C at

us a crud arel atl
0.henxare acleadt 61001 igeamy) ok frbﬁq(m()(b Etoshé gra&uhs dfanydfdca@oné mth a

%ﬁ%?ﬁisﬁaglsﬂ A @Ea&eggéﬁ} B hife ro”g{l'y%ft 0001 grams,
o fr63] (SRTROBHASaAAL BYdrBOINGHSLitiEa bbi e SO AWubibetween 300

monocyclic rinhg conpounds nmay inclu
°C amd 4@H°C at, 0. bEn¥@apand ab leaen@ 00 ogtains; sayfrand®,001 to 0.5 grams of

hyEarbins Soica Flite SheE ABtitigh norrees JE G ond §3h g ap0.101 MPa.
1,2, 8 sIoEﬂer%‘iﬁb\dﬁm&ﬁQ Zﬂ‘i‘é‘&udélpl%dﬁctt}fa’s rf%ir gﬁm Qﬁé’iﬁ&’@ﬁr’oduot a naphtha
| - neth | - %5 ‘benzene; benzene;
e

cantet fﬁ@m 0. OQQQir paphs, Bé%)%rr?el glarret W} 01 - Qoaémshyln certain
A-t
crg Aoty Pl RitdRl O TP 9P 8% oF BV i0.03 sy papbina.

IRz odithénts, PhiBiHa-HE bh@ostyd. BN amswhsﬁdst 01 @8lams, or at most
congeners of benzene tol uene, ort ﬁ%ﬁene

0.A2 geams efodefins sy ara;awfewehthér The grude @goduichasoin certain
CI%CQQI%XI%S Iﬁr() %Sl S%%nysogg}()grb flg 8; y 081K 0.05 grams of olefins

COMTEer ci a as |n rvi dua

PR QIFN0E Blude pﬂa'(’ﬂ&ctc rIu demp em@umtnemwdmcreﬁhms hakg per gri@bf naphtha, a
herein typically has an enhanced content of nnnocycllc

benzenpgomget aﬁrﬁosi@rqlaarﬁnér%am%ﬂ@%gramﬁeow@&R@t% geams. In

ceg@i%efﬁlgcfdéﬁ&ﬂ@ e n %fh@%elbag fg)@g?%lﬁscgmreﬂﬂ tggtglg gﬁ’ ?Et@@t‘ébl% [&th a

rafpefromuide lof‘ athustio has] 0 permgy Bl 6F gemude 1pe umﬁgﬂamsas x 108
met a- x ylene content fromO, 001-0,1 grans, 0. 005-0.09
g e | X0 s o PBPYRLUGRS. tha#wenf@rrulafezineda@e?e ¢ppsideysdrhazardous

toHaflile OfhuS i bdRe BFRRMChat has a relatively low benzene content may not require
special handling.

In certain embodiments, naphtha may include aromatic compounds. Aromatic

compounds may include monocyclic ring compounds and/or polycyclic ring compounds.
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an ortho-xyl ene content from0.001-0.2 grans,
0.005-0.1 grans, or 0.01-0.05 grans. The crude product

wha®s/0psns gr am of crude product, a para-Xxyl enePCDOSEN4/042218

from 0.001-0.09 grans, 0.005-0.08 grans, or 0.001-0.06
The mopocyalic ring cempeunds majeingluderdui ere m@htmind t@fbenzguh; tokuene,

to i nere se the qctan nber
o sy e O e paes B b et Mratby o) Blizencs 1-othyl-
23Ry 1ibeRzdRe! EDBL@imetyl bbezets; Lﬂd?,s-tnﬁi@ﬂ@ll b&&eﬁ@tleﬂ%ih? 3-propyl
may i ncl ude, but is not linited to, cal cul at ed

b@@f:@mé-mgthﬁleil-pmn’yl bengene @h%th}él bﬂ:ﬂm@thybbentzm@, eratieid2,4-dimethyl

S AL PeylRYG Rl St RO RS S e 5

tenedluﬂ@l bdieti Gtii sopail-of the-xglide;t subgitulel @bngehersaFbenidne,
octane nunber of the gasoline. In certain enbodi nents,

t@%ewrﬂ@@%@r@d meta-xylene, gaa-Xykme: oraniiaes hereohnMeppeysdic
aﬁHﬁH?g 8%8%{ 11. aexaaﬁ[e‘?ﬁ& Cﬁ)ﬂ’ltlnér I'OZlQCt %d/ 5@&?41% lngV?C[UﬁIP t

"eas 2] oc nu er of € nha

corsponen®3. Ths @ﬁldfe rp@diﬂtﬁﬂp&ﬂucea&s %scrtbed 86refibtypicalls Biean enhanced
enbodi nments, the crude product has a higher total
C%%ﬁfm§owheémmatWShydrocarbons having a boiling

rang %a ' JiRBntD&h %"ﬁ% ?§1Q)I u&cﬁa@%ﬁ gpa(?n gf:?x(lﬁgbl%lduct a

"napht erosene ve to
todrenmmbntest fommn O -0.21 gtanes, 0.605-4L 1 Sngrpins ha (001d0 K erarae nEheodrude

o9t Hoi. T ERet rabaroR b LR Ry e Sopispbito G §d gtams,

205Nt ht
A R i

aratmltilraxylem outang fitom 06 he.2tgreras, Qﬁbh@ hgrams ok 8:00kdfegrams. The

the cru f eed di,me he keros

o mR el TRt TR PR B Iog bR oM T0.00
218 8R! ®005-0108raa8) Ge 010001065 £8H8e1- 0. 5 grans, 0.0001-0.2
grams, or 0.001-0.1 grans per gram of tot aI ker osene

and ABpnerense ithe asomaiics speericx Dhpkiha feads g)rlameese the oetane
307 s Bolh Cridth g llg A RS bR opp gl

cgélﬁmls of e cf'ttd@m Gaéblind pategtisiibay 1h61u&@ et &R tinfiRAts,.a clculated
rati o of kerosene to diesel in the distillate,

oqt%neu wnsbef i dle m%n’a‘lﬁhazpoml%ofzt q crugey ¢rydes typically haws qafsulated
t
oS eSS SIROUL TR St BB OOMBI iy B

regbioareerd fdﬁrmdﬁltﬂ(fegﬂmtrmord%@iﬂiﬂ: ©oBtahe guraba, ofdlie ghsOlind).Th certain

ene.. In certain rrbod ments the crud
I%P%WS H %C B RTsuggRClgdes ngpl es Py ogang fl:}%“&%?ﬁ gqlt least 60,
am@arsp@@raﬁleaétrgos&nal%pw @?&m e kst ﬁﬁxgesrm engﬁghaés ina

gram of keroséne, an aro & content o | 'eas
raggafrem k99, da8, or 8- -B¥.ans, or at |east 0.4 grans.

or dBaHES Ao fhacii R Bnee has AL RAAge! %%ﬁmcac@«@t in
iy GEBo0n hatihg ﬁ*b@ﬂ%g%ﬁge%ﬁﬁﬁutldnrbeﬁ%énazm @R IR (Botal
freezi ng point the kerosene may be bel ow -30 0OC,

naphtha and kerosene”) relative to the total aromatics content in the total naphtha and

kerosene of the crude feed by at least 5%, at least 10%, at least 50%, or at least 99%.
Typically, the total aromatics content in the total naphtha and kerosene of crude feed is
8%, 20%, 75%, or 100% greater than the total aromatics content in the total naphtha and

kerosene of the crude feed.
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bel ow -40 0C, or below -50 OC. An increase in the

content of aromatics of the kerosene portion of the
weewdosgnoduct tends to increase the density abPdI/Dszooes2218

the freezing point of the kerosene portion of the

cr udin sormecndiodindents, ibkekqrosea and naphtheamie hasen®ta) polyaomatic

havi ng a high density a w.freezi i may be
COTRRqUR ﬁcqnaeﬂg g troge %%558@&-9?@%5»?’3’&%%& raF5 OF 0.001-0.1
glgﬁl_gi Epglaﬁl cﬁ*t@@?kérb&%e%dhhﬂﬁhdjemi ty and | ow freezing

point. I'n certain enbodi ments, the crude product has,
per Theaemas productdapmed geam ofcrideswiugondishllate gortentingaange

s ALt B Rl oFhe eraeni a8 o858 Phags By from 0.01-02

i8S 8k sondedbAIIRkh&Sa FRipheRitio Of kalosdrRas diclellin GheditillAd, is in a
| east 0.3 grans, or at least 0.5 grans. In sone

rapgbdinniehtcssd:1t hé taBdset 213d8 S:per gram of diesel, an
aromati cs cqgntent .in_a ran f -
or ot sof DGy TP ehBP AL, bl alonBhfidias odick & eas

0.00 LSRRl BEMGHoYES to PIreratha ®.0u1 -G 5 genbO010¢10. 1 graMaf kerosene.
content in a ranlge from 0.0001-0.99 grans, from

Incregein-cmiwdigpess thaerugde pradoctihag fromyy. 4ik0.5) game pf 8i0A-0.3 grams of
[ . [ t .
R TRl cr Rttty G el hed 1 Bl BRAUHE o fomaics
caitamodht 1eastidg gosmslue least 003 geanisabnatéedsn0lid geahs , Int deeaidGO
has, per gram of VGO an aropatics content in a range
embegfiments. e SerogRnaiEs. RST SLa of ireseRe, agargmafios cenignbig range
)| ' TR §10.- de product has a residue
frélgnot?ggﬁ %?mg’?hm)st égoq%]%ga?ﬁ#rost 50% at nost 30% at
nost Inld@#pinembmdimess, alf¥éeaingtpomt of thbdkefasenk mhp be belosi 30 °C,

nbodi pents, . th rud roduct has er .gram of uge
bR oL . G Dblody e Co ot Bisteesy napmcp o of Hsiins of e Wrosene
pdFSH oPth8enflle PBductiendPRY inflefk? tHE AdBity 8hd FlSte @1e91?eezin§ point of

grans, at nost 0.01 grans, at nost 0.005 grans, or a

thefrstos@neQ@itiqy efitbe ciude porrkice b ethidepmadiict wik aderagene portion having

o R 10 P a2 P %5 S By FARh M b et wit
the 8RBl Ropatiey MTgh Serldty afld v & pdnt. 0. 005- 0. 04

grans. I'n sone enbodi nents, the crude product may )

i ncl lcsrtain enghediment dhe ¢rgde produetdag.senBipst of radeprieduct, a diesel

| D ' )| r r -
BRI RS R D185 QLS 51 U185 AT BT SRY lmppimens
th@ d2a¥8l, ha® ped g0 O di8s DM largnatios cohtefindfalt Yeaibt D€ pra@isam lodst 0.3
crude product. The catalyst nmay assist in stabilizin

greps, ral frastdh o giaees. dnspmg cmpadiassts theidigsebhags opr gram of diescl, an
. AL S t
bR Tad I PEREE RS 1L 281 RN Y B
wat eln ssaerantiodonermyithd tréspbudtihas,pet ganpofoaudd product, a VGO

cOHA Iy LR OB PO P B BoweiDi b0 Btb e rom 01753 grams
Il éépcﬁincé’ﬁﬁo%lirg%gé,%e Vb'@ﬁéon@mfh@cﬁlde%&ﬁiéﬁsqn ak eefrom 0.4-0.9

catal yst us or treatnent of a crude feed int
gpama sar(c@ 0@ gramb pelr rg@rofsoude peodust. pinadrteia enftedimers, the VGO has,

roduc be a single catal yst or p alit f
pBgraih oL V. rinist poriein et Sm D50 B drapi) 03 ¢.8 grams, or
Og_eb.@tgl%ﬁqtsal yst precursor that is converted to the

cat alyst
In some embodiments, the crude product has a residue content of at most 70%, at

most 50%, at most 30%, at most 10%, or at most 1% of the crude feed. In certain

embodiments, the crude product has, per gram of crude product, a residue content of at
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-in the contacting zone when hydrogen and/or a crude
feed containing sulfur is contacted with the catal yst
wWEe@s6@s08 . The catal ysts used in contacting tPET/TR200€042218
feed with a hydrogen source to produce the total
mpst@ilgtamzpat racss 05 grams, entosdf? gomsoht bw 0t gramb.aat most 0.01
wei ght of the crude feed. to b bound&gy t heor
gree: A Hsf 9:999 PH% AbTHHReS! QR%%W% e AP Bfimaci dhe orude
BBYct hed WePe B Y R RbdWe! Hikbidaé cSABRINERirgeifonk 0900001-0.1
pcr ucée gz)edgt hr ough tﬁhfe acti on1 ofcbasi C (Léel% S basic or
grBmss0.6eD01 epy ghaassi €.00 bRdBgrame,me 0H0SHG0€ prapsnent s i n
the catal yst.. Exanpl.es of catalysts. that have.
Lowi B AE g R R rite DR st iR s dPofion of the
ca'te[ggét.u Aesdrd ahysdimefte SEEhBeProd8édhluddsTrdiR BReater than 0 grams, but
enbodi nents, the catalyst 1s a TMS catalyst. The T
lessethan (.91 graned, OO0 -0 8b gtames, hBL08GIND PPk grgms of catalyst per

B b S SRR Al e
trdRfortdonGat @k wsitnieht Birecasting tacilitiead dho gathlyet ey alhibit corrosion,

~weight of the transition nmetal (s)_to the total weight
inpibitsfictien. angd/ot inereass WRipE sepamiion ebilities phthe sruge proghict. A crude

¢ Lt | . . .
o SRR ead M Hah SR e 2 500 0 produce
lubBtalts Gid/drioties comynebdalfppodgttd. n " 1 nor gani ¢ Sul f ur

Chemistry"; Edited by G N ckl gé% El sevi er Publ i shing

Conphkfycataln vsrdigrireatmsptiohe crunplfeddn 1o pegsges Qfighydrogen
so]::?c%%f) ygﬂﬁeé ﬁ{e.t&l%} %Hgﬁu&%%?iaelna % g?hﬁgfé@f ora Oﬁlﬁﬁli% catal¥sts. The

catalyst may include a't ast granms, a
catadpsgd ofXthS applivation atay festde aGatlypt aresyrsor that is ceaetrted t@the catalyst

. ams of, one or_ noyre, transition tal sul fi.des r .gram
- inghe eoiaRtipgEong WhetbpYdip e nags Areires eed Frntaime shifuy i gpniacted

wiRthe QeflydpamuRbr. cat al yst, a total content of one or .
nore transition netal sulfides in a range from

- 0. 4-Theog@lgrtansd iQ contactiigdhamde fred Gvith DhBirggearsourcelie produce

gt tedel By s B PGB of Bl el Aok bniBR AT e erade feca
Nbielbedsuiesy Ros), tR daklykt BN BiSeion Wity ik 8rdgbe sGurddMay
2.25Si 1), bravoite (Feo.7N o.2Coo0. 1S2 macki nawi t e

refysca meiirdar weight eficompogeis spbacrusdsdeaddhionghéhemtipsgy basic

i eyt 2ot vl
E£dhal kb datal st kiamnZiBgk Lestiebab andlot Brdndgh-16R3ay)base properties

_chal copyrite (CuFeS 2), troilite (FeS), pyrite (FeS
inplyde afplypls dpscaibedhergin) s (x = 0 to 0.17)),
heaz ' ' ' ' K .
M v T L T
cdnfipingd thao bomteihab trandifiorimstal ulfiderbFerathe pmposdsiof ik aprlication,

netal (s), alkaline-e h net s), .zinc, conpounds, of
Wﬁlgh‘i:?f( the trasiiqR Betak wﬁ%ﬂﬁwﬁﬁﬁ%lmw%’m@, Y g{lding the total
: i t I i :
B IDA Rl R0 SRS it bGP AP IAL o
ratib bfithenmneitioh meted t@bulfir iztiyprcallMir 2mngs foms0.2-20, 0.5-10, or 1-5.

E)tqe{éx%rqésl (gi'j tIQarI]lSi?i%}’l %llete]:l rsglrgdggllnlé{%g fo6u_n%101n Q{notrga%icpglh%u? %h%mistry”;
Edited by G. Nickless; Elsevier Publishing Company; Amsterdam — London — New York;
Copyright 1968; Chapter 19.

In certain embodiments, the TMS catalyst may include a total of at least 0.4 grams,

at least 0.5 grams, at least 0.8 grams, or at least 0.99 grams of one or more transition metal
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and Sis sulfur. An atomic ratio of atobis in a
range fromO0.5 to 2.5, or froml to 2. An atomc ratio
WwW@R00s/06630%8 is in a range fromO0.0001 to 1, O0.1PCDUS2084/042218
or 0.3 to 0.5. In sonme enbodi nents, the transition
sutfitled peir granl[ oflcat:ilysts dmreerearb edbodiniests, thed M$/Batabsalhagsper gram of

|ncI ally kno al.ka
calfiah f fuse eapent shsict PRTS HeRS o il S 6t iieanesfreyp 0.4-0.999
0 oSi 4), rasvumte (KFe 2S3),
%J ef :Sg)hge Ite < ?}éﬁlaol(:g;é::aﬁicsi NiS A), chlorobartonite
(K6. The2¥icatd ga6nilGlas onp or a‘mﬂ mnsdcynnetal sllﬁclkfaFéxamples of

3S @) . TNS t
R HaC L s GRS S BRI B a1,
bﬁ(f&@@(P%%Nlﬂ Gooli 9,) MRYcERavieS (%5 %N105$0@§ aSoeRt %ﬁt’lzﬁldﬂ%

bart oni t tural and/or synthetic bartoni

(AMa&)alswmanm dTyFebSa).isqdatsonpite ddusiiteSie); slbi@éler%{te

e stisS b RN 58 (RS o rebGie (S FRRa S B e charesss)

l(gjb?ﬂt FUPP O dil es F B q;vg T
c}gaat a ysef(tu gcallllﬁﬂ )eg rbﬂgqc::\%gﬁ)ﬁ?@has( fi'om %(A@to 17

hegelenwpodige 6@1@ of Hagzge ((Nidms, 0. 0001 grans to 10 grans
of SH{) &)?ne m%d%%el%% R ?Msogqte%l&?qq}? lﬁ)ées otﬁ% o;r%%rec & gr?s t%o%tmetal
€s of Suppor it Wt
sdlfi@es'ﬁh/ﬁoﬁlatrﬁhyﬁ tvithratitalidaetald)r dRildteyeadth rﬁlasl(s)pziﬁ@ Wempounds of
carbon materials, zeolites, or mxtures thereof. In

zigey s nERR thesses  ThenEMBwatabat 1 (stomesenahadimenis.irgpresented by the

oA S TYRISE by O e ORI 60 Akl o

meed at £iag;, Maemesentsenfpasitidn métalziror Codumnd 61 00€ thetHeeivdiaf Table;

.contain one .or nore transition
- andy f%%lgfiﬂ bi\A@toRHF FRofieeid 1t AFangp & g}bﬁaﬁ%%ﬁom 1t02. An

aoHlid 188 Df b Gheh avl‘ahgé‘ﬁ&ntd(ﬂﬂ‘ﬁ'té 10§ 1 ff&b%‘ msslhfta) d%s In some

transition metal oxides, or mxtures thereof
erdb«hmnnﬁseﬂiemmgommemjusdrmfract| on. ‘A porti on of t he

Comp ST S ESTIBN CAS Sl e BORET Erreg o ipg v ekl

aﬁcvMRdlineréaﬁEh@talwhﬁshml Iﬁ@tﬁpﬁﬂﬁdbts (Br ekh@plEMsarfomite kmiewsm)
in sone enmbodi nents, resent as an anDrph

ra@urrbmﬁilfeoﬁs)n@@rﬁsb@ret@tﬁéaﬂ@e wiNieGl).fohkseharionite

O FBRERSG SO ST R FGL R RARLRASH, e

TREY dalteqy@ $ncidek Bertddvie ;ﬁ’@jﬁﬁéd’ﬁl&ltﬁﬁ‘%ﬂaﬂlﬁ@iﬁ&p&b@11§S1ﬁﬁn95f be
at nost 108A, at npost 103 A, at nost 100A, or at nost

refigred to pp syshetisl bagipnide. | Wetural ped/prgyinthetis baitoritegnay brused as a
TMS%%EQ’*’%’[;I/&@% %Zr{tﬁ+<ﬁ' ‘Eﬁcr?%‘dk@l% TMS catal yst will

ener a eas The T™B cat al yst that
i ncl nck@eesdnktaddiments,ahd SMS @itdtgpdt inng-ivcuddatmedsale g)ams at most 15
zinc, conpounds of zinc, or, mxtures thereof nay

sRms Rtk anasy | gram aigsuRPet pratesiab e 10umems of thad M) ﬁ@t%]eY&F
Tﬁﬁéﬁgﬂéglﬁr §'cﬁf€1 sf"% @fto 35 %5&555 th'OQ C ar(E%raﬁﬁ)é' @6(;01 grams to

I ums nate(s
1 Cadamzrod sﬂp@rﬂmhtahalqoeaﬂm grfasys,of God 'DMlSscaﬂa-l%t nEkahples of support

mggcggtg]g:t n&y l}zﬁa:g%gqj %&Qﬁ%’gﬁ/@&ate{ gs%f L}%{ege grlynogcldes porous carbon
materials, zeolites, or mixtures thereof. In some embodiments, the TMS catalyst is
substantially free, or free, of support materials.

The TMS catalyst that includes alkali metal(s), alkaline-earth metal(s), zinc,

compounds of zinc, or mixtures thereof may contain one or more transition metal sulfides,
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paste. The wet paste may be dried at a tenperature
from 100- 300 OC or 150-250 OCto forma transition
woreaodloe3ss de/ salt m xture. The transiti on net aPCT/US2004/042218

oxi de/salt m xture may be calcined at a tenperature
binzetaglie glkali oret-806m3itio0 n@E) seifides higheCyaloncedGimsiTon ndaltsulfides,

R P B S P B AL S LRI U ey sarrachin. A
pérEiak bethe\Wikall AMENHISH rpbﬁeﬂ& OfIRal el REtH GRdal{d) BfFBAAL Anc
solid. The addltlon of h dro en may be perforned at- a

cqmmnenbm@/@lﬁmmreﬁﬁ the 6am1@<sm métahwlﬁstq: eamepeneptiof thofTMS catalyst

dr o S @8&1{1}@ &&F ﬁg%ﬂ%én éaaggél%g %)éhggérgﬁosh bq}flgotgiptectable by x-

ragz%ﬂﬁch@uteahﬁlqudshe transition nmetal oxide/netal salt
m xture to produce a reduced internediate solid that

i ncl lickemecnehnsiments..orysialling paitielas af the M eyalystand/aringktures of

5Q- 40
RS SHISEITR s SPEE BRIl 38Rt 00" A 0
AldrmdstVBa A, of atlidost 30 I&E’aIn dormahsrattitepthe padRisdigoel the atystalline
reduction tinme, reaction tegger ature, selection of

pariglgs piige JALS caplysiovilleenerally g et lastdAA- and/ or flow
rat eppd TRRAUEING 1932 Sh iR fk%lh E}{e%@ e% ﬁh(é@aﬁrgztz‘?nc

solid is often changed re atlvet ute
carfipdunds skzing toe mlkmmstheremﬁmmsebaprepa«edi by nﬁhmgra&ﬂfﬁxﬂmt amount of

nt er nedi ate .sol i.d n one enb a ed
dﬁ'& IS E Y %erzﬁ)d%é@h agioBY Lol RS ROR LA OF‘EE;@ and %%r 8 amount of
chbreHsath m@faﬂ’:ﬁﬁ&ha@é@ E0linthsBY nRealloRE: n@@hhﬁﬂsqdﬂﬁgtal

to a hot (for exanple, 100 0C) dlluent/ enment
acsteité(s)y 7inanerbonatermnmacetats, elmzmpkatm dsmftures kHeneof to form a wet

od5testterr g i Be' Bied 26 Femstae e Ihdllo L g 130280 1o

fosil of tedRlsRiofl |nlldﬂﬁrHX1cId7§&It ik e, JeBe Rar¥RAMINEE] SHidFidddhKture may be -
the heat of sulfurization. The dil uent may i ncl ude

cal@nedegitagemperntuge woringitpm 3000 ¥2.r508:R006Ks 0vp0GF00 °C to form a

tr%nggg on r%%gl cg(gieh%c}tali g gﬁm}gt?ﬁ Oﬁeﬁlﬁagl% 1toH ggg%% chc%e?meﬁtglt salt mixture

mb A BE eeadicd twithiidr sen he fmreﬂﬁ&dﬁﬁ@r@éﬁla‘t& 30H# 0DhO4HRit@sn of
200- 300 OC. In sone enbodi nents, the diluent is VGO
hygiogearmay, heapratorme pt ,flow e suifigient tnchraride ap gkcess amawat of

d hi
by SRehif dleranBtiSh AR, Xt inflE) S fadel I B0 AR e over
10¥60 88frs Br 8®4mhbm%to B&eﬁﬁhnﬂmbﬁ%etéll@xﬁﬁ/rﬁﬂhleékﬂt hased t0 !produce a
t he nol es Col umms. 1- tal or zinc in the Colu
regugsleapeciae £OLis 1) WEIodsn et KFISRaR ERcH. Slvcgasn addition
méﬁﬁ%&@orhﬁh%{ H?éi*ﬁlﬁb&ﬁux%%f'sg -30@ thsp.diph vens,/ )gio?jﬁ?}“@'and a total

r mxture e resulting mxture nhy
pressoreeofeldt Bl MPahklad € §1Ragonl 3- 131 MPa dhpendt bﬂ‘ endefst@QDhsG8duction
0C, 250-450 0C, or ,300-4Q0 OC and nmi ntai ned, at the
tipg,ygactip rtr‘ii’él?eé?ttﬁee sqlggtiogiot Pgﬁaﬁdﬁ?ssurétor%lr%@%ngﬁas and/or flow

raft T 8ducily @k uk&PR!prdfird'did ﬁl%errﬂ_éﬁi’eltg U dis ofiBe cﬁdr@@di relatlve to the
tenperature is maintained for 15 hours, 10 hours,

absolutesassrof theSselestedsrangitive meted akidag The r¢dme€€bimmeémte solid may,
. sulfurizing re ctlon ra t.he dl al yst
in3p i Ot OF BRI BTED 4 Mt B ich TR B8 orr

0- 10fhDieducdd 18Lrmdiat® 5olRPmBP b&fack@ndn@dly! ddH@d R4 E&t‘{ﬁﬁ leXample,

of the catalyst fromthe miXxture. The Sul furized

1Q9a°cCéldylgcntf¢ée;ndméal isglbiia tiad{or aneapn noty gempdungs o sutbzpinintere at a
raIe 3 r@oﬁtlg tﬁie evo%]uon osiJ a%‘él%?g&cgortl 53 Qa%! e %ﬂuenq may include any

suitable diluent that provides a means to dissipate the heat of sulfurization. The diluent
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washed with at [east a portion of a | ow boiling
sol vent (for exanple, pentane, heptane, or hexane) to
w@r@dnes30t he TMS catal yst. The TMS catal yst nmapCDhES2004/042218

powder ed using standard techniques. . ; In sone
mapriveadidessolentstwith z hoiding sarigs dmnbmmg aﬁatde@aﬂﬁo °C, at least 150 °C,

R e e T

bétwet | 6B 50HeT,650-400Ne, BIE00R00 . qﬁlsbm@@h@bﬁﬁﬁenw EheldfiRRnt is
al kal i netal carbonates, alkali netal hydr oxi des,

V&ick aind/omvetleries h Sakurcrempoandsineludet bt assrrod Baited o, :hydrogen sulfide

é{o u'z&n ?.r‘xﬁi‘mtaofléﬁlfﬁlr q;rxrlg OﬁgP@&recto H%?lfldﬂlnngfl‘%ngg‘?} om 1-100

nﬁlﬁ%l\mg@ﬁ}ole% kb Alea) 1003 Oelofd%o,akddodtathe $noles of Columns 1-2
alkallne earth metal hydr oxi des, al kaline-earth neta
mgipd pF glieg in de kolymrseh? tietakselior ginr et Afpradditina efdhe ﬁaduced

RS0 A0l 208 8 e sy
mfcmmmte&ky heaieklaxb b fiealetampbrataet af 2(0-500/2T,250-430 °Q) &t 3008400 °C and

t her.eof . anic salt _catal ysts i ncJude, but are not
nqa;nﬁql{l ttt 1“33)@1@?6@%’(%% for RH@%I%@V et t2 hours, or at least 10 hours.

M%‘!&M %ﬁgg%%ﬁm 5 hours, or 1.5 hours.

ABZKIMEEBZ RbhECB:valell HADRTHMCEAZIRPIEMerature, the diluent/catalyst mixture
K Rb CsOHm xed wi.th a m tu

RS B L EPEPS L I EED il OR SR EEgor 50-80 °C to

fa@ﬁi@&%@@&%f t&%%ﬁ%l@%ﬁl thRRG B Col ) i 24t ga%ﬁ%ay be
KOCHOZCaO, " CsOCHOZCaCOB; CsOCHOZCa( OCHO) 2;

ishlaldiT K2 ORRRRYP® a2 QIR ROAGA3ERIP@EBysing standard techniques and

RSB NRBA SRR 0D TR DAYS PR KB KR np e chgane, o

- hdSAREIR0 PRotfucB{HeSINES R atal y3t. SPRETRISEH] YR ﬁta§,bethWdered using standard

i norganic salt catalyst contains at nost 0.0000
te@h@ﬂ%es at nost 0.001 grans, or at rmst 0.01 grarrs of

l ' t hinug&ne e%Jlboléll %n%g t?ésfattﬁﬁstm'%ﬁtgnﬁr %1;1 §a tlg g) Prle HidHV the

I norgani ¢ sa rg an Cc S

m@egaaicysatt chiabyst llnﬁy &mteieaﬁbmigﬁﬁa bsmpéwxﬂph@o@ﬁmmonipuhnd or
[ess than 0,01 grans, 0.0000001-0.001 gra
mixteisg terepfodha | H{j’F% Wit qatalyst mﬂude&ﬁlésalp ateéaé ca@oneﬁ@s, alkali metal

h%ﬁbﬁﬁés Qlkail i infeld] iR e#%ﬁl?iﬂepafl At SR I £ SRl Eulﬁdesr allcali metal

cat a n certain enbodi nents, an I nofganic sa
aa_eaitﬁsl, ylkah el uglastes) ratkabirmeral ﬁrmhﬂealalkahenahl Baltasest fitline-earth

ean al i taI th a 1 ¢ nupber Qqf at .
‘HiteSAal(ngS’rﬁaEt rraef’fﬁ%ﬂym% lgghe-wgbawﬂﬁmdﬁaesaﬁlkahne-
ea@ﬁl%tﬁl ke 51k9f1n@5aﬁ1?ﬁ§fal gﬁ'lﬁ&k% Qlﬁalﬁ{ek@irﬂh n%la%:eﬂ?e\é' dllaline-

an atom c nunber greater 11, in sone e i ments,
earth mcta]aoxamn@ealkalmm-@rﬂl m@ta]:lﬂol’mﬁeg atlalifig-eath Me@l pyrusates, or
V\/q %h i.norgani c salt catalyst has two or nore

mi¥tugs theprofal s For exanple, the inorganic salt

cat ajnysdan{¥Mt 'cﬂtﬁiydﬁ‘?n&ﬁﬁé $uPdre 2OMIHAR] ROLABBILFYE: and
rubidiumwith thé rati o of sodiumto pofassi um being

Na(aHéRbQH(ﬁasGH dOB/Rb@E/Gsd; AaQIYKSYH /RO H N 2 QH AU T sOH;;
k3o afu it dantd RchiiyicorBros
LiHCO3/KHCO3/RbyCO3; KOH/RbOH/CsOH mixed with a mixture of
K5CO3/RbyC03/Cs,CO3; K2CO3/CaCOs; K,CO3/MgCO3; CspCO3/CaCOs; CspCO5/Ca0;
NapCO3/Ca(OH),; KH/CsCO3; KOCHO/Ca0O; CsOCHO/CaCOs; CsOCHO/Ca(OCHO),;
NaNH,/K2CO3/Rby0; K,CO3/CaCO3/Rb,CO3; K2CO3/CaCOs3/Cs,COs;
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0.1-6. In another exanple, the inorganic salt catalyst

i ncludes a sodiumsalt and a potassiumsalt with the
wab@sioes3nat i o of sodiumto potassium being in BCT/HALPE4/042218

from0.1 to 4. In sone enbodinents, an inorganic salt
K@@Oa(M@EOﬁRbﬁDOm K00 gRRFACE 00001 CoQHn migediith p mitire of

conpounds of netals from Col ums 8-10
Ké&%% é@?@&ﬁ% Tabl e, nmetals from Colum 6 of the

Per i piognel@blimeeae idsgdic Helcatadyst cOMthins htiBst®. 00001 grams,
the Periodic Table, or m xtures thereof. Mtals from

at@apss R | rars. jon et maet 0.Glugrams of fishium; @ﬁlwé@ted @s the peght of lithium,

P 50 Mg O 1 54 Bl 0 B4 OO pimens

from @ {8t lesk hama) 1@l gnatbﬁ;d@ 0800091 -0. (e gramegarﬂ.anoeaiaoom grams
cata yst i ncludes O. t%‘rarrvs or 0.2-0.4 granms of

iRithisyn, r?@l?!é@ltedp?éﬁhfg}’\’@lghb‘?f lithigwy et gragwfim@r@@lap yali catplyst,
cert fﬂ &rﬁﬂpﬁ%dﬁlﬂgrge a&ﬂﬁo Qx%og@lp E&tal?@ézlhglﬁ%sglrr%éo Ing)rrrer?l Qkali

i ncl udes ne oXI de’s fro ['ums
mtfl edltstthat iRGtideoah dkalbinkal Wl\fhtaalaﬁ)nfnb annrGet o 16ast 11. An atomic
|nclud re not limted oron or

|
ragigof pp ﬁ%k@F %l&mgég aimicaREbeh gl Adeast hkio e 'ﬁ‘,(a{h Retghhaving an
at?%fa%ﬁur(lo aterQHﬁrfe‘isls by Eerﬂé(tlgﬁﬁocfltﬂ%@?’ is Qﬁ‘!a? 6 08 to 10,0.2 to

al um num J6xi d he 1 no nlc sal
6,0at0ad 05t when theinargartiabait @mﬂyﬂj hegtwesor Iﬁ’lDEﬁilkFﬂl metals. For example,

subst anti I ly free aof Lew id exa
hR RSB Sy TSI FORD SO DR TR B with the
rakid Of sodiémto f)otaﬁ@m R ihCRge BIRDS- fiochg}ﬁﬂ) of sodium to rubidium

conposi tions (for exanple, borates and silicates), an
bding Inderngd frem hbrogard the satia Oﬁmrassmm i rnbldpmn being i ofange from

Lnorgani ¢ salt catal. st fro a ra
04508300 e B e ¥ieanieqghgatiBe e oGt By and o
pdiadsivhe Salt &ch I RORI OS5 §ddaim tOpoGhas Bemgd a range from 0.1 to 4.

tenperatures of at l|east 350 OC, or at nost 1000 0C

c) be/ﬁogleeﬁmww@nts RRAReraenic salk atalystadso ipeludgs metals dioss
c&ﬁ%%%f ﬁe er‘?&Hg'T“Ihﬁe Sc%'r&p'g‘ﬁﬁ‘&sa(kfylﬁétﬁﬁ%n? goﬂfn?r%? fflof the

usi ng ard tec ues

Pamalanalﬂé maalb feanpohedt 6 of the n?eno@t dlaplef cdiﬂpbulﬁds of metals from
conmbi ned usi ng_standard m xi ng techni ques

C@Buamﬁ ef thePeriodig Taplg/ rmiptresstipoh gMetaﬂSnfr@pr%{lumns 8-10 include,
réFé) t #e?l to) ik, Hélﬁuﬁ:lo&ﬁ)gﬁ' 5 RO ARl BSH (\f(ﬁﬁlmh% iffclude,

vent or exanple, water of a suitable organi
bm@ke/m"ttlf)mtad tb,oa‘xmmmm mao] gladenome onuogsteén. dm/ssnie\emﬁodlments the

. mxture ol vent be renov usi andar,
ingggagicel t&ﬂtafffétlﬁlﬁ%"gﬁﬁe%lr o FrBuee- fﬂe $rﬁ61? @i eYshipiel per gram
oﬁﬁ&@aﬂé%altb&al?r@t”e enbodi nents, inorganic salts of the
i norgani c salt catal yst may be i ncorporated into a
supplrdertaim dngvadiraerss) flombemdnicrselt gatial yst dso hlchldesmytat oxides from

CREB A D P43 e Speforic T e s lin 1§ nctude,
bdt'a}@i%tlmﬁl%' tg eoor@ﬂ/ & Atidlrfund. eNo@-thﬂl xaﬁﬂﬂéﬁi‘n@etal'cﬁ(%s include
oxi de, nickel oxide, zinc oxide, cadm um oxide,

lithivimh meidy (loixOY otaasidmrrixide (Ke®),tdatsiwn bxide fCa0)ywr aluminum oxide
eln(S) di ments, an
(A 2V3).
The inorganic salt catalyst is, in certain embodiments, free of or substantially free
of Lewis acids (for example, BCls, AlCl3, and SOs), Brensted-Lowry acids (for example,
H;0", H2S04, HCI, and HNO3), glass-forming compositions (for example, borates and

silicates), and halides. The inorganic salt may contain, per gram of inorganic salt catalyst:
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inorganic salt, a Colums 6-10 netal and/or a conpound
of a Colums 6-10 netal may be inpregnated in the

WGQ 064308 Al t ernati vely, inorganic salts may beCTER1004042218

or softened with heat and forced in and/or onto a
fromit (agramis e 0J1t graxis, rﬁ?@(ﬂOOMl(Hegramp,mr(lO(lOOliOﬁOﬁ grams of: a) halides;
b)sq%gq%gé&]l%gs Itshga? %ogrglgélgqségéttt@lﬁgérg qs)pf B@@St ! g(&t %r gr a%fmct)s??ooo °C; ¢)
Bligs; ofBfRTRRid&rat a
L&thggreg%g&ggmgﬁ%g;ggﬁfe 1osr OI n)]lléll ten‘pereat ure range when
| ossThd 1norg:harc sattccatai,yst may be ptfavamldysmgsstandatdiedmlquee For

RTINS .
st%&a?@h’ﬁmﬁ? @é%ﬁ]i’iﬂﬁést e l%)leh ehiBblahd/ o%ﬁlv&ﬂmﬁ?) b lb‘ﬂ’f!:r by

t heory, is believed that the inorganic sa
erobediingsts, inegeniesodipesitides @d disnelyed &)a soheamt (ffos txampls, water or a

lattice of the inor
sl g T varsdo 16 3 s comrost YRR v, Thg solvent
m@ﬂf&1 vl eerh SR 1BIHG/sindard¥PERERNeSIRHGER tdBIOdREE fRAAG ganic salt
rough the inorganic salt catalyst instead of across
caiflgstsur f ace of the inorganic salt catal yst Per neat i on

IO];] otr :%S)?I‘L ud C{d?mgl%tgqgér P ¥g{so&%]e 1‘7’18%‘J staﬂ chtaR/ts];]ﬁlﬁ be

i an T Rereas
1n@ bRgdd it A5 ppoled Yeea §dppoftm)ihgﬁgani‘c saRichtabat. alE;y@ﬁples of
the crude feed_and/or the hydrogen source.
sqpﬁ@%a@ku PrPu ar Rt Lkl dde carcamisimapxide seleiup 9>§/ldarre%n6$1um
e
o§1ﬁ§ t éﬁﬁlﬁrgg)gb éﬁ rgﬁ&g{eaél?{ﬁha“%&%pr i f&é Io% ﬁg{) ar?igléetl gﬁlde zinc
oﬁddloadimﬁmk GXIdG,I’Hﬂlftlﬁfoan&&ldel st reixauredithegpef.i In onepeniddasents, an

in the crude product ve to the.s roperties
me%fgaflwesalémgeluf@éé (hngtaﬁ OT ¥ CONFROUPH § 5?@ Wi 0 metal may be

t I ‘
1112[%& g)f/e%nlol lltlélj{u)llo éﬁg&gltgrenaggttﬂgﬁm e{lj‘l% Sél snrélg&gﬁﬁhbﬁ b Yoftened with
héab mhcbfoa:cmddn ahd/ei bytomenstalr smpport omettabdside Fgponsd rfmtsa supported
i sual ction, x-ray diffraction nethods, or

m@fﬁ?&cﬁ&t tic ﬁg'st hereof . The use of TAP to determine

char AGHAEHRS dfARe ﬁfor l@éal/t%bﬁﬂ}}s’éty?%‘éﬂf/ bB&fndshokhémogenous,

Pat ent Nos. 4,626,414 2 to Ebner ; 5,039,489 to
pegneablesandfor anobileahal dgemedgmnemtmbmn @tena?eratwerme when loss

c)étemma ﬁf? f’atls dm;rro I\/lnthralTe caal ies ome
of gefpryetigin s, saranytt etogine ” Thit inosbdic se KA ey e
diB&xdéea Rthouha mtis@ﬁﬁﬁromangeeinrcamg@mﬁé@ (For&xa88ile, Ofthout
50-500 OC, or 60- 400 0OC, at heating rate in a rang
dgcommpsiion of e saler 9w tabe b@nddfrydhaqryat %d&hl@md thatgthe j m&amc salt
tglﬁgb%c&néls go:%ilérgd é‘fx&(bli]el(? V‘ﬁleh (afsiancggjk?et\?lgéﬂ) %B?fnuth e of the
n cons nCrease as a yunceion o i ne.

inbgahitesalt enpBisBinufeasenfA4 the ioniodigants isatisecatatly fded and/or a
i ncreases, gas em ssion fromthe inorganic salt

hydseganyseprop SReraa hrenginhe aorgmigepicatal ¥ nstepg of across the
erfaQE'bf ngg nllcﬂgﬁ @Qélpca%ﬁ#rsg ?QI%I?EJ %Sk of e lcﬂﬂﬁ e '3}191 lydrogen source
nonoxi de, ¢ S

on di ox ro en, Vet er, or mx

thkdughehd inofigaaict @hmﬁbﬁtasuhs mtanv!hd:xeiiseén thertfolnmctmg) fAreh Hbiavepn the
i ncrease) as ti.o m_t he .i nor gani ¢ sal.t

ingggagicysalt ca@@a‘g@r@&ﬁ g fee @ﬂ@é?@gwi@gs@ SpHee. An increase in

%‘ec orﬁrég{e raﬁd/% r éﬁ{y 488 of RO SRRBNTe SA dataFit HaYSten increase the

| sordere
yield of crude product, limit production of residue and/or coke, and/or facilitate a change

in properties in the crude product relative to the same properties of the crude feed.

Disorder of the inorganic salt catalyst (for example, nonhomogeneity, permeability, and/or
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In sone enbodi nents, an inflection of emtted gas from
the inorganic salt catal yst may be detected over a

WO 20306308 t enper at ures as det erm ned usi ng TAPPCTIN82004/042218

tenperature or the tenperature range is referred to as
mbbigity) iy Headgpeandtedriesing IPRE niethddsalonicarppduaivity enasutehent

t erature_range deternm.ned using TAP is.referred.to..
mond M maia B PSSP S g diref Ao g og O gmbinations
hbfbEection exhibited by inorganic salt catalysts

suitable for contact with a crude feed is in a TAP

t enpEhcanserod Tdhtgeletarmmeld@rag0isis, of 2001 500s dxcribed in U.S. Patent

300- 400 o] I TAR te rature 4.9 .9 .a
NpR agor o B 8l otood G e iR RER TS Zod 3 ef Bhper ot ol
APt RS bebbiiddaRig Mifieh T8Eins] st(Fsﬁslg,aIl/ﬁ’s%bﬁri,GIU.SQA.). The
exhibit gas inflections, but at different TAP
TARBnpaysis magde perfermerdini a tamperature Hage dieny23-89H °C, 50-500 °C, or 60-

i 858 heoGRaR LT bRt 4l Gt RO S G fly i ronee

fréhruetorPae 1hn1e° 1ixg the té}ﬁ?@ﬁt@ﬁb Y Sdnddin Sdhstl A®or fnbfease as a
ion particles are general tightly associated, and

fupetiereefdires. Adis tempratig @fstille fsgadic st Aty inprgasess gas emission
her eof t r '
s R o B PBLE, BIELEN LBl
inafganitGhlt asalysi iatlade tabeasionotide rcattmnstic:adg hydegen,oser, or
in a highly ordered crystal structure. Due to the .
mixdies thetef ahotemperasire of waichandpiisrtion (gemeingrase) in gas evolution
fr&ﬁgﬂé f‘ng%a}lﬁ dsﬁﬁ lc%ﬁ@? 15 QBB ctelB &fidlde tﬁ Bd [tl%rtelgxgéﬁﬁlré EOFhich the
a disordered crystal structure, and thus, a quantity
inofganicrsslt amdlystrbegames disexdsed. f rom a di sor der ed

crystal structuyre is typically greater than_a.quant.it
~of i%ﬁenﬁﬁa}%&ﬁn@%& Aajflecagn qu%mﬂaeqﬁga@ﬁwi thedrorganic sdlt catalyst

m&y YSBAbctdd bHg S tmPGhRcdsed dbRARREALMEE TAM. BRI Bmperature
enbodi nents, a heat of dissociation of the inorganic

orgh¢ tengmtadiirg sangeny referrashioes ted TAP temperegeret.r the Bitid) Grgerature

0,0C at a heatj rate or ling rate of 10.QC,

otBi tetineRisy S aRien ot i B Al o RRRR e Cap oy gr TAP
telpe@tdsSC met hod, a sanple nay be heated to a first

tenperature, cooled to roomtenperature, and then

heat Bl emite¢ spdinflpetion erhibdiet by dnsgatie ealicatpl iy swigblerfer contact

fir heat. r e |V 0
eSO P TAV PRk EERRRF TS 2ho-500 . or 300400
°C.ePyasiyt the TV Rinpelhiturbésin Obngd 86@AE08L300€. Tire6me

exanpl e, easily observed heat of drying of a noist or_.
erpbagimeris diersricomppsijiens phyuiipbldeqrgaie st sapalpstpaso exhibit gas
. i cal = The transitions observed
mg%ﬂoﬁlg’ ﬂtu% %‘bcglggfé?ﬁg‘g‘gg%’ﬂlé&%‘% the second heat i ng

cor r'Bspaaghitude bhtheliediatoh inflasioniasdociatedofith the eartigrl gas may be

"Heat .transition” refers . to the ocess that. occurs

anjRdiga rb@ﬂﬁ@on%{ elcthe partigha /o CREGHETICHITE g}%b@@ﬁfr@dﬂed crystal
.I . e 3

SR 1Ay B A PR LAl 188G el

gdséxe opcamigastidnk dierexfcfrom thdstrmciot eqpires mandédrergyaftioatss more
becone nore honbgeneous wh

t th
QR A5 A A SBUC IR, TG Ao Baie i 'GPl ot a5 sgnely as
oBTRRATRY 3 r kG ERAERRL. DEARSHerdln ARSI 9800 gy i

generally required to release ions, molecules, and/or gases from a disordered crystal

structure, and thus, a quantity of ions and/or gas released from a disordered crystal
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occurs over a range of tenperatures that are detected
using DSC. The tenperature or tenperature range at
woioshedsbe heat transition of the inorgani c saPCT/US2004/042218
catal yst occurs during a second heating cycle is
struefuee isagipicallagredtoSiat enpentity wf ens afiVer pasvelhsddSm a highly
tenperature of the te rature range during a second
et G AL SEVEUIeQ! B P IERPL PRSI o " mi ni mum DSC

t enpRrRide’ Enbodiiénts, AHAPHH Gissdpiatiof 8F ﬂe)ﬁ%ﬁrgﬂﬁy s@XtANdt may be
a heat transition i'n a range between 200-500 0C,

olzsed HiDa C@ge dironBHY A 0DSYLC hie heating vatgancevlingiratetoidf °C, as

R B RaD bR PbEhheLREh G nBpet st may
hAGRIA6 hdiredembéituid @obRato AREPIRARrAue] 1 therSR8IIh second time.

heating cycle may be relatively narrow. In an, )
Tiangtigamobseryad dudag tieyisst hepting gengradlyrase reporseriniive elntrained

| G ' | at ivel -h i
o BRE e R B TR R R b
ex@nphs; eadlyaéived heit of éryimyotembit at hydetyd inoisle maipenerally

absence of peaks in a DSC spectrum indicates that the
ocsHt beloy @506t tyrissly betoveen dDed 8@ °Gedihe tansitienssibserved during the

t ergture range...Lack of a heat fransitki.on nerally

cqoRiE Siie g s e et o b’ B o} QS E0R P ine*ample.
c hanggeay pansii@atrefegs toAbe PRIBEERNR iokdur® whkh rdeeddihéle€fles and/or
of an inorganic salt m xture increases, the ability of

atpme imd striptere becqrandiserdared ovhes thmigmperaiurs éngreasefduying the DSC
ol O PR IO R RLRAEAb bl R BEBkor oms

inGasdituoiige bétoineandie hbiogsneoh®whedtHeaampavatuie 8¢tBddsey during the DSC
ionic radii, the abili t)é@of a cation to share .
anglystst 1 sees smpgdigients, thedsaticoohariitng efithemorgaicealsatalyst

oc%ﬁg dvBfa ?aﬁl'gg iog%énﬁ;erelﬁlﬁ%? H2f %%@%@Qh%ginggbw. Tﬂg{eﬁ‘g’%ﬁ%ure or

or a serl I'ons of simlar charg a sna
tempaiature sahige at whrch ltheshdahtrimsitiver ofi the evorganiccsadttchtalyct baoars during a

forces between the cati o d the anion. if the ion
sep@ERGCHIE B st i ;@%3??49 R dbe T‘?&‘éﬁ PSC emperature of
thE %n‘fﬁe?atﬁl%%ée?%l{rﬁ%w secdrd ﬂk‘aﬂggﬁyé?@ﬁtrefef@@% 44 188 “minimum DSC

t enper at ur es The salt and/or nore honbgeneous
temipgtature”’. oFhepaptgaviceslt catalyblemanethilfis h heas dranptiak inantinge between

[N r.ea.un e DSC curve). M xtures that
zqoﬁgo&gfe%gg't%’rs@ngf%dﬁ?'{@al “ionic radii tend to be nore

aci dinGntih@Bakiakalomst &ntdiad BBfgahRak phaidlds thaARek 4 Rltdively

acidity of the inorganic salt mxture increases wth

hageegeaemismgix e iachiee ofghe peakrgsociatediyith thechnat ahsprbef! daring a

N LA -

inbpAAiS shie pRitields &ea taiaveBsah-paeentd8mixturgabe 3é of the peak
coke relative to contact of the crude feed with a

aspaedptedywith hetfrabsorbed dwengy wesapdbeading sucle sy pgaplatively proad. An

| . § . reT
B P R H 0 8L L e o
in@he gasnaitehperatnk eangaCLaksefs Hehbtramsition deheralldl indlicxtschat the

yield of the process. In certain enbodi nents, the
stivgBgyaithe saaple degs natyhangsapon Aeatinge two or nore

i nor ' e £
the anyhoffehEof B Tl Bt ind - BIRELR ik Bk o BET iR ity
oftteerméxtatelto eerodin tatyelid mad/geanseiniliquitl dosih@hygingrieyrehses.
bel
Hor?loggr\{eity of an inorganic mixture may be related to the ionic radius of the cations in

the mixtures. For cations with smaller ionic radii, the ability of a cation to share electron
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the m nimum DSC tenperature of at | east one of the
inorganic netal salts in the inorganic salt catal yst.
wao-onsexaopl e, the inorganic salt catalyst may PEOTUSZIE4/042218
pot assi um car bonate and cesi um carbonate. Potassium
densitly ovitht zecca‘rﬁgp@gigmgjmlgm frstaasgsendthd anidityDshe corresponding anion

l]tEelﬁ%gie?r %B)U s es L er%fg}] an SC?M&%Iabsmaéleﬁloﬁgdadms results in higher

it&fRes @ttruétﬁ/el fBro@s béR@en fHeQﬁh&QQicB@l@ aBfen if the QM is a hard base.
enbodi nents, the TAP tenperature nay be between the

Tbs@gﬂléﬁm@mnmaétr@sﬁlvatfonc@h@nd trieswt incighar heatgeamsition s¢rperatures

s SR B S B 8 e ek nd

mcmasabattexuﬁcwr thec$ @loyisile). MBfixthes ithnt nol@ka@tibhowitd 9Rab &hic radii
0C. The DSC tenperature of the sane_inorganic salt

tead i by more,aajdis hanrraionsefdarser Wpiczedii.70d the, acidity afitke inorganic
f
SRS RERA AL G 1ebB b DGl th Ak P! Salfe BSE of a orude foed

Wu:thtaaiyylﬁdgeh kauircé stha pifdéLEhc&nﬂZn iiBgart € et ﬂhﬁt&nblﬁtldﬁﬁﬁlum
150- O 0C, .200-450 C or. ? 400 0OC, and_does

CQ}WG‘éF Fﬂa@@ p@qe@qq éllualftﬁl?§€ g tCGk"eEe atjvg t?rﬁ?ﬁﬁac" of the

cﬁgggééunﬁg{: Shydid @m&gﬁ O}{ngr |g avﬁfaglclgsfgaﬁfc%m Ratfyst that

inchwipoeitions math(af largeemrmﬂaéu tlendileiufre €bhe ztbdltbr itq)irihibit generation of

roducts. In cert nbo norgani ¢ salt
oA 6Bk et el OGO eh Bl 1k R PIgheRe ot pve
10 i pildeyiafid@hbddMAERIRNHE idRddnk AHICERG/SPRAY iGudd twol ¥t more

i norgani c salt catal yst in a tenperature range from
IRERNERItO CA m@n&@d)?@:tempera;@@ fdisgnch ©f the inorganic salts may be

, Increa conduct | of t ani c sal a
gt RERE TR BRER S s e Stk Yol FRLA Y be below
thie AEIh Gith © SKatein fp@@&@lemat legg ot 6OthERRrbhic ARl s8R if the inorganic
conductivity of sone inorganic salt catalysts changes

- sabf cagplyshnBeor xapmpds, shaipergepignalt pralystirper welnde patassiinsharbonate
ne t
oA ORAYE "t Pl BRI SBsle AB pc
tehiperagans grestaf than 5ag °ﬁe AdKﬁ@@jmbgaDmSz@mglcmangt &b a DSC
law. V - ere Vis voltage, /is current, and Ris
te%?%‘%@ﬁh%mngéﬁi?ﬁh%%’é G %ni ¢ conductivity, the

i nor Jdnﬁéﬁt?ltﬂéz‘épqé/m Xta 691?159 bk Betdell ﬂ{etESC temperature

vesse two W res or eXxanpl e, copper wres
offt df.talsimzrm oﬂltln@m))rgtam&am adl the ﬁ]&(bmnipemtdre of tHauhorgamc salt catalyst.
e inor anl salt catalyst. FIG 7 is a

i mrer s
FarCHBRIS thogf AL, e ihe i e RapEbe Sal Lefelvel M be i range from
35(RHOCE Of'l‘i’é"ESC\{bﬂn}feraﬁ?r@&ttﬁe ¥£§e9§1|org]aﬁﬁ SARLAL 3@{ dy be in a range

sanpl e 158 may be placed in a heating appardtus an
from 24088 0017€ em:bﬁmé)ﬂ@tmemtm of t}edndlsrdme}r aﬂte ey beak temgté 00 °C
from %160|s applied to wire 162 during heating.
Ofﬁémﬁé@‘mt. ng current through wires 162 and 164 is

e asNh @tbrgdnidBl &latal £ thaVBASS TAP GniRY DRE teHi;BEra'tlﬁe B&Ween 150-

limted to, a nultineter or a Wheatstone bridge.
508 Le0-15@ °¢B,e<nrcﬂ®§s4(10é’§$ aibeany ean'emutergoﬁﬁcempohtlbleyxt these
wi t hout deco oNn OCCuUrri n the resistivity
teppEralieit, FLTERYG b %@@P@a%?@ beriod IeeAbEr OB Eign Péﬁtgha@olecular

wlBhEdAR BigN A ity 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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increase.' In sone enbodinents, at a desired
tenperature, the inorganic salt catalyst nay have a

waledobmeasng i oni ¢ conductivity after heating, cPOI/USZYN4/042218

and then heating. The difference in ionic
cadnctivtyi ofithé Ewrgamyc éaﬂncﬁataajtseist deatratlpettibyted &l ths patiictasrie the

of the C salt t. has ben altered from
ingreciih 1A OChFOT R FOPIG o} R 0P CoPiotiva o oA dfsgeanic salt
cdtAG GO Bhnlod Ma 184t Reh rﬂ%ﬁﬁ‘ﬁx‘e Mighn RO RnhRBtEre at which i 182\10 conductivity

conductivities, after heating, are expected t
] mglalcompomm0§’dlmnmrganlhealf cﬂta’rysifchMM norgani c salt

cat aJ yst d not hange t|n n cert.ai ,
ol PSR o By S B ed Byt Bhun's aw: v

=RR! Whé&JeW@ rvanagenz 2 JuRRAE afd Rwre%@&@lcén Té ﬁféasurg RmOnductivity,
m crons, or 50-100 microns, as determ ned by passing

the feorgande splirsagal s imaycket placpdiin & ipertrvessel vetihtvor Waes(ifmample
o PSS BhNE LB 65 SRR  Sorie

sdlmf@yml c salt catalyst softens, |iquids and catal yst

particles may co-exist in the matrix of the inorganic
sal t Fiéat7dp 9 sehempris of arsystgmithas anayi e used tepeasure isteeconductivity.

Qgélgzg\gégggg qg @Sﬂngnggﬁ%%ﬁ%bg éﬁx&{ taugé‘ %ﬁ?rw and heated
insfeaenbiigted dedred thRpRatuad. UV eltal faim b@.ﬁSé 16801 ap ethb vike 162

npst. 800 QC, such that the inorganjc salt cataly

dyrigrheptingrs e tsaylHng plueent fypygh Wires Kcandd o ds meaw@dwat meter 166.
I fiat r S t
MERE 108G e O it ARG ERE S WoubnObiiadd s sample
158 becetnes }esm]gpmcgdnhmsf (nros¢ nobile veifthduln deadnqyogmmha)c&aﬁhg, the
ture at ch the,inorganic

reF B AL Qs P RO e W%O&S%{Vg% CBTRAC PR 266 should

intRhkgrred to as the "deformation" tenperature. The

deformation tenperature may be a tenperature range or
a si Inn@bmetem’q@énmm, @t a fesired rtmpmraterﬁbdai mmlgamp stlbeatalyst may

ar t es, .of. the. i nor It c def
iR 5esP P BaisRRE At hed e cEt 5 o8 heartty. e difference
ind6xie bomivcavitit S Mmag imticHie thaethe \Wrfshe stiedtere B hedRorganic salt catalyst
temperature of any of the individual inorganic netal

has beensaltered Somancrigingl fave {{irshfprin &r g ditfesent shapedsacang furm)
t ] hat
Sl R G0 TR DR SINP 3Bk o BeclE e it or i

sabiipthedbii 6f 1k ifidigarie edlpaind] gst 9abd ndt @halggsturidly hb@fng, 10
sonme enbodi nents, from_the deformation tenperatures of

t he TPrsaTi%n Gbodimmnisy & inorearis sals satalyst hag agarticls size in a range of
10:1 10p0 X fégdgﬁi 0- 5'6@ 1&81559 g?!ig égggﬁcr‘c‘)ﬁ% %%_ﬁ%%rrfn ?Jl b§1 Bgs%mg the
mbxgamersalt ua[telystlthrcmgh’a nesshodlh SR, s, the inorganic salt

catalyst is a liquid or asemll d t the m ni mum
TAPaJQ Pefieapigsalt explapianty it ppvhsH hspd i ieﬁ@emﬂﬁpmhﬁve 50 °C

anfARIANSIPeC. gltﬁeel bRk Qﬁl?cat!él'y&%bﬁel%r lig& Léﬁcg%l tlyst I}?Hau"ucles may

I norgani ¢ salt cata yst m xe he“cru
coremsimmrﬂleemmﬂ |ofrﬁmtmorgﬁmc malacatdpsir dhe cpthlysepdrticies thg in some

de f ee enbodlnent the liquid or
e e R B IMET BAFEY- GE BRSSP Fawe b ot AAYTMs, or at

mbdi ot 108 MM %eheh%gte& ft@a teBRRRNR of b REt8085@E: & Tddt 800 °C, such

gramns,
that the i 1norganlc salt catalyst transforms from a first form to a second form. Upon

cooling of the inorganic salt catalyst to 20 °C, the second form of the inorganic salt

catalyst is incapable of returning to the first form of the inorganic salt catalyst. The
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granms, or 0.0001-0.1 grans of inorganic salt catalyst
per gram of crude feed)x>ris insoluble in the crude

wo e@d/06d308 exanple, fromO grans to 0.05 gransPCT/US2004/042218
0. 000001-0.01 grans, or 0.00001-0.001 grans of

temperagaa at whizh tthecinbegaytsaly eévangfoans frémaheitfisst faedp atecettkform is

1 ni_mum TAP. t erature. Ip so odi nents, powder
relrpeo g 1 SERT DAL HORERArS Lo P aItip ar RSRHEay bea
teRPRANRE rﬁfgﬁtoPﬁ sﬁfgw;%gE&atlﬂs. Iﬂ‘&&ﬁﬁf‘éxﬁb&ﬁxh%nt@ﬁh@bé&%ig}eséﬂhe

_shape of t'he Dooi in the x-ray spectrum may _
inmrganicoak datalydt sehfedafertnatindes goavity or pfessure upeihepding do 8 deformation

articl e.estimated, Peaks in €. Xz I. . .
efPpaiuge BFISH e Fro BT FPaBRe CLanpRAG Xl norganic meta
salltS OTP Cerfd dimEE Hn)ifibrgahid sHIQWEER stinéladestivofl dr dkdrk Mbrganic

t he Dooi peak nmay be nonitored and the spaci ng between

sadis tha have,difercatdéfommation temperaturesoridg deformation watpstajere of the

oA S SRR AT s
the MigidRAlGnGghdic artalkysl (for exanple, a
K2C3B/ R. b2 | Cs2CC>3 catal yst) that contains randomy.
or delnegripinsghodireerds the inpraapic sali saighspis ligpid and/eemiliquid at, or
katA a i fpeak .
oS PAPIRSF G HEtnbyeiRE R B80S BRlenRERE oGy
cabdlpdtss £ Hauig @8 a derhiliggidealid minhimam RAP ayd/di DECaeimperature. At or
spectrum of the inprganic salt catal yst may. be taken,
ahoye HreanrEatmAR /erglaﬁgﬁ%rapw > difuid g gemiiquid ergagie salt

ca?eggé“ttrﬁiggﬁ ﬁgﬁﬁ% %&‘ﬁ?e@ ﬁﬁg/! ﬁi%omyé%qagﬁherﬁgq a seqqaéate phase from

rrespo e inorganic salt atons) int
the crualy felidf fin acmhe embsgiaentsy thetl apoahorasenti bqrpe e geméssaditnatadyst has

o P O b o Dl o bbbt Bubtboroz
orBek oW B6b 081 At dron@bhe sdihuay§iP¥r Sabd 6&9&&@@@@_@5 is .

“pattern of the individual inorganic salt may exhibi
ins@hble iiv teyeruderfeed( foodiample Konad granes toRS gremp.ct.00000&<.01

Cont act | onhdi tions.may be control| ed such,.that .t
et (RO BBt HRteal R GD ! St R 0t b atthe
mﬁﬁ@qﬁprAplf@ype@mari ed for a given crude feed in

addition to limting and/or inhibiting formation of

by - phisgmetesibotieents Parvden othycdiffeasHpo glethogh arerispd fedetermine the
s B0k b Ay ARG, AShEK one BRI i oy

ures ounds

spe el sdyl benfordforddendahel eiatpreqidia tof @idinbfp@nic salt particles may be
non- condensabl e hydrgcarbon gases. Controlli ng . .
estiplatedle thieals 18 S t9yoHETacHOR BrRsessat diffarept eqmpayads af the yagreanic
i L0 . t M .
fISSEEHPrL RS R REUE R B Oa MnT o spcing
baEcaitihe ntay bt eviinatodis [icanideanie\sak chtalysicthaiceatdins Highly ordered

. ranked based on their tendency to form coke._ For, X
ingieapygsalt atomsy i hAPgiof FheDmpeak ity elnagroy gr&Rdnereanic salt

I
O R K 0 RS0 o sy POy prdercd
indMgRnioerlt groam, it shapedd thdDga geannaygbelretativdysbroggomcthk Dyo; peak

haye MCR contents of. at .least 0.05 grans of er .
g} B RS RS of Thoreatin A CHE B F fiieS during
hégﬂﬁ%,aaggd—ﬁy%iﬁ%@ﬁ&ﬂtpe@iﬁgﬁ QF tHeQK S SRR SR EatAGRARAY taken before
heatiﬁg and compared with an x-ray diffraction spectrum taken after heating. The Dyg;
peak (corresponding to the inorganic salt atoms) in the x-ray diffraction spectrum taken at

temperatures above 50 °C may be absent or broader than the Dgq; peaks in the x-ray
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catalyst during a reaction period may be at nost 0.1
grans, at nost 0.05 grans, or at nost 0.03 grans of

wo e@sdasoand/ or coke per gram of catal yst. | n BPEF/U82004/042218
enbodi nents, the weight of residue and/or coke

diffepasn tpdtram t‘al&&l atad¢raparsturds below 50 P@ngdeditionally, the x-ray

0001-0. 1 0, 001- 0. 05 grans 0.01-.0..03
digieghan piiera G ahbgREAYEas ST S hipdisoEvely Rarrow Doos peaks
fﬁé@%la‘l% ?Habﬁrésree of residue and/or coke. In certain
enbodi e contacting conditions are controlled such

t hatCattaatingtcondifidts gayphs condtolled suchothatithg teiatsproditct pergposition

S TET AN MM T AT M 4 S

anWdr Mnib@ing 3 a¥ish 0¥ BflgFodkeR! Mok k&l HoMidA@ebmPBsition includes, but is
condi tions produces a reduced quantity of coke and/or

not &giittd ¢o,rpetadfiny elafims caromalties, exymoftures Kerephd/l brsercempdueds make

P B ROsGne ap Sad PR 4P O it bR B SRR ases
usi NGorfthflifAdBhteank a6idifiehsGA BEnbinatisn withehe @elﬁl@lﬁtdeﬁﬁlbed herein

conditions may be controlled, in some enbodi nents,
10 m@mmdum tota) @rodglpbwrtbﬂowdh@ predigted gpke eeniento Compatisan of the

e L t
5P s s b S P o
foﬁfl @dk&tFor'E)tQﬂnp& | h yrudbetitheeMR Eorflerf 9f Qrlafidms Of EK!R Ber gram of

grans, or O. rans of the crude product gra
crife wrmelé@efeéwtfrdstoﬁg P nosricakigrthane eiyAe 2dthiayC Contelit of 0.001
d
gr%ﬁ}éfé/ﬁlep%lf%aﬁlrb? rcglfscflé d S)égagiﬁgr}taéc rﬁ&éHﬁFlQaﬁ 5 QI t%goﬁtents of
15 zﬂ@ﬂﬂd@O@gﬁdﬁﬂﬁTﬂCRgm&gkheabhuwommngﬁhmtddo be converted ,
_ oducts wiith a mni

', commer c r
g pr o Soreme o g TRAYe cqreryt apq/ay ﬁﬁr@rpaatrrlréwgﬂed on.the -
- cabftyst Q{lﬁﬁ% Q§eagﬁo&g§erfo@1ergay B atBss: 00- g?ra&'é %osﬁ@ 0?%?&111150 otlat most
grans at nost . grans, at nost . grans, or at
0: 0&3 gltanﬁr o Iesg:harmdéufr coltﬁsparrgme of %dysts In omeen pmbodipents, the

RS aRIBS S A5 005 e GRS RS TR o001

20 gr%@@OOIQO 09 g@a}cnso oP8. ngmgrﬁﬁls nﬁﬂs&ﬁ“&ﬁb&ﬁ&bﬁts used catalyst is
ydr ocar bons per gram of crude feed is produced

subxinmtrablyl frasgplacsidietandior ngke dn@ett@nweﬂ@dm@ts cetactgfe conditions
d . f
Mgﬁgl} 5qllfe§e th tn&os% 0% tg}a?‘%e é%t Iggﬁq)%:l n{o%{ §.005 grams, or

or ¢o |ndt

attntb%r 6003 gramys dfezolaersffofrﬂadpdr @ram bt pbastt Qﬂ)nlt&ﬁﬁg h@rude feed
nperatures. In sone enbodi nents, control of _the

wrtleﬂma@dm Bndeg cpﬁ@lkeéwpaeﬁmnggc@éﬁenﬁagpdﬁeew whesapity of
f
25 e RERPONBSRE e RO DU QSRR SRR eating e

cradafesd nﬁtfhe Ipyeiemx@eﬁ aaefidiag citelysly er @xthe slssehesndf o catalydt heing the
contacting zone. In sonme enbodi nents, the tenperature
SWQOH‘@C%%?CH@W%@ zone may be controlled such that a

t enpﬁ{egéolﬁfa%tl c&llﬁu&ﬁ%agﬁﬁé dgyﬂtroﬂflﬁ il §orﬁ‘é emBRANEnts Wuch that, per

bel ow desi re t enper at certaln
gremddiwierfeal, at leest Odngrams,| at geas‘e(vrii graams) peleas OBograms) dreatlleast 0.9
such _t hat he ont act i re i el ow

30 gram Pﬁﬁ‘ﬁr a3 vaied Yo A ol IRBT i AT, Betwedn b3%0.99
gr@i ér%%r‘ér% 0.7-9. 8\%@5&1@&‘%@ RRRA & per BrarBY cRfle $2d is

bel ow, or 10
produced durlng contacting. Conversion of the crude feed to a crude product with a

minimal yield of residue and/or coke, if any, in the crude product allows the crude product

to be converted to commercial products with a minimal amount of pre-treatment at a
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0C bel ow t he m ni mum TAP tenperature and/or the
m ni mum DSC t enperature. For exanple, in one
weredsaoasest , the contacting tenperature nay bePCT/US2004/042218
controlled to be 370 OC 380 0C, or 390 OC during the
refieact iloceysanieodbodinemmts, per griami ofiemdeAeed, etmpestdl. 2 gems, at most 0.1

and/or m m DSC. t e ture is 400 I n ot

o DI SHESAS HORE LD g i peripey B 2riipf bl B coude foed i
céieRed tAtont SRAIERABRIAHEICBDoSSs. n soffe eaiddBmertfSrom 0 to 0.2 grams,
cat al yst TAP tenger ature and/or the catalyst DSC

Oﬁé%érlagrama 0.¢Hr-0.8% gramhse or 9 QE-0cBngrams iof gon-eapsisnsable e

contro 450 500 0C, or 550 0OC
oo b okl B SRt he i o AP
t enpebatiallifg aREMtAEiHE Abn BTk tutes FARE Brilefded FHRD rA&of total
Controlling the contacting tenperature based on

produetiflpst, ratppnd/enprapuntof eatalysfeet, %ﬁ?@bWﬂOlﬁE@ef%f may be
ér?dl%%&% Hafi H%%&Yedelj gct oﬂ%rﬁly&?tufers cﬁflé) grﬂggdlments control of
pr operti es. i t7

the akBpdratureini tidicordeting asge manbe paﬂ@mmlbjyeclgﬁgmg a flow of a gaseous
formation, or conbinations thereof, In certain

¥HpEs seurResndiop ertass danreh g contaging pae tgdijuts ghe amount of
hEROE NG IR bk AR AR Oluiddifg Shidle Teed. I

tlonlng take place in
t he hresenaebalimeits, the tettgpefated in mermintalcmpg ranetrh&y be controlled

o A3 LR B e oo
‘ T ea% certiih %bocﬁhleht%afﬁ% cgf?tgct% teMperafRsis SRR T&fl i3k the

st 500 OC, and then cooling the inorganic sa
ccumcmhg gbnd BIMpPesRIo m:lbetl@mﬂmmnnmemoTAEtemmatuMdamthaammlmum

00, 0C, 1 | j nenbod] t
DR migRgan o eai CHRAIOs s ke toPdovenpey BegTEor 10
°( Beldw tBO BEnibATAPGe mpQ B an PO Gh & BfniBfam %C&Qﬁpé@ﬁme For

OC, and then cooled to a second tenperature in range

exampie, 25 opembalimeat, moe@ctlm tesmegmlr@ @ayrtwecontrolled to be 370 °C,
ItI b erat {es et ermne

SR koA G bR RR B EReURY y M B FARCTAY emperature andror

méhifrue! BAC téapaetiad 4406 °Cl n sone enbodi nent s

cond| tioni tenperatures may be determ ned _from DSC
t enphrath @@%O@}Hn%nthé@ $qnEReting fmnesairetis gordralied gach that the

teHl;‘ePthHQ?s Qy?ﬁ%%% ﬁﬂé%ylﬁgfgﬁgi %%8%&@61"6 gﬂ{i@gﬂie%aﬁa sE
telnperapaa) Eosadainpct@tﬂad usitactiny tmﬂemmlemm}ahﬁ ccmtroHe@tdifbe% 0 °C,
per.fornmed at | O\ABCE:WF} tion,. tenperatures

f eed
5 otffgﬁ@e@ Apipe dhegeaaionipeHo PBREPUR Mo terpstatyg and/or
mgflglt@ﬁﬁ?gté éceﬂn@e%fﬁ@ls aEped '&‘%&8%13 t}(fé)égn%?lngften%?ﬁ Sased on

, or mxtures t eof, 1 n the tot
copalpst GAR tenmprduﬂewatd/ﬂcbata}yst Dsithiempemture may) Bflelcblmproved crude
m a copt act

r.oduct enn one r exa
DR RUIeHEHos Sigh ETOL F ol BRI P ke f Shadiop plecrease

nérpﬁrﬁéﬁ‘ﬁb %ég Mﬂaﬁgntdr%nﬂfnahbﬁs Hege feed with the
cat al ySt t er nat el y i ncr easi ng pressure relative to

_an i ni ceirtain quuteslgnends, g/ inbrganeask calolystinty hejconditégnerwmyior to

re a yiel f a crude.product, i.ncrea .
i giafofrutn Tt T oftodimbeuiREHEE pulBlofe bE3 e e in the
ﬂege@l@y 6f the@FudR f8ddv EorMihirld @Widdb i OfaliCdathipst B%?Qnélﬁde heating
hydrogen source, or may alter conbinations of fhese
the inorganic salt catalyst to a first temperature of at least 100 °C, at least 300 °C, at least
400 °C, or at least 500 °C, and then cooling the inorganic salt catalyst to a second

temperature of at most 250 °C, at most 200 °C, or at most 100 °C. In certain
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effects. Increased contacting tines of the crude feed

wWith the catal yst may produce an increased anount of
wolc@sobe3oker osene, or naphtha and a decreased BODURL000642218

V& rel ative to the anobunts of diesel, kerosene,
embqatitnbats, the thoviga@ipsabichatadykt & heatedrtd arteroperbi@od ragyrabgarfrem 150-

700, SBelflrri SOk s e Eadlible T weadlsniisRtus ip g anee
OMIET4OOL, 50200 rEds: SyOTE! Thd Afarsac CARLARKLNGaY bee

y result in a higher weight percentage of |ower
detenniogd byuddsennynihgnohic horsductivity ykesuresmntgataliiferght tetperatures. In

sonme _enpodi nents.. the contacting conditions
SRR EPAon g SERYAB S HhGe SUrFated figph DSC
teRipRRBiHELORRAED Frob 1Raf Y #Ghdi6ns &ﬁﬁﬁé%fﬁ@tiﬁgﬁn@ Booling the
i ncreased to increase the anount of hydrogen that the

inorgadis shlseatalyst mubiple tmps imduld8Ct Konditiedingi dlepiopreamsesalt catalyst

ability to change,the unt . of rogen take of . the
Y it Vol AR i QIR e M B e B o Biguithan
tefifpefifurtLadd v@iﬂﬁdo@l&éﬁﬁmbﬂ%/drmﬁngfcatﬁ?@@.e products that

may be produced froma single crude feed. The ability

to pidemeemhodimets agonkat of wapbthasdisiiliae. &V GOnefl mixgyrgs thereof,

. f | ffer - |
in e Qu Dot Bt LREER DARATPRIS A BRI BRAy M remogp! from
cony4tting eonaTeior kraaple pdkehsing acaieRdtdtBichrbliict edmdbvad temlsitheincrease
feed to H C of the_crude Er oduct. An increase in the
cogtactipg timeeot the Gudgfesd yath the paialye Aleragtely gincrepsng prggwire
rel G 0 AR PR B I e A 20 3o} BbRal¥Eyicld of a crude
. produat aaseincreasd Weadpotation of hgdroperoftomtthd 24386 inks a comdp pr@ihct for a

to the crude feed), L.ndicates relatively | ow .
| SI¥YHRg ‘?ngfﬁ%PFﬂyéﬁ If?ﬁgﬁr 8}5 O SO Ptre%ﬁ}l gltercombinations.of these

efRicBNIThieARY chREANATREY ofQhe Lh8e S IR IO gé‘tﬁ%yst may produce an
properties, relative to those of the crude feed,

. inotsagedretbunt efhdiesehikerdsens ns nanhthacmderf deged sesigrmoting of VGO relative

sirable,.7The.ratio of ro urce tp crude feed.
ot AP S e dBler%ed napt AT Y 0 BleerCa b coRling
titkd) dacrehdfiitk cofmattiX AP betheltttal S8 dn R ohALI®: Afne may also
t he hydrogen source to crude feed may result in crude

changritie average cateen ambaiof reswademorteaininsmasgrbeoniacaing time may
S0L5 DA Ry P SROh e DO AL o R Rty

cru organi ¢ sa
grpviggence of |ight hydrocarbons and/or steamyields

nore |iquid_hydrocarbons and | ess coke in a crude

pr odGEPmeREIPOdERNE: thegfontacting senditiqng mat be dangslvgatime. For

I -
3Rl 8 AhLslnd Bl BFaTHE Sl B RARR A Pllens
invdetde thetmhans of hyddogerpthasthn cardeffeddeptakies t@puoidacestat trude product.
at least a p on of the conponepnts of_ the

cat al yst, t] . .
The 3y 5P BRanee heemquyt b lneclrageaHpiake of i ra eRda¥lgaimproving
o TEhe 8 1B eB RS RS SRR SHER il be
predizedifroent singleleudedbetrel lef ability de prdackmmbl tiplocude protlnctsnfrom a

.a_crude f %ed . . s
single crude feed may allow different transportation and/or treatment specifications to be
satisfied.
Uptake of hydrogen may be assessed by comparing H/C of the crude feed to H/C
of the crude product. An increase in the H/C of the crude product relative to H/C of the

crude feed indicates incorporation of hydrogen into the crude product from the hydrogen
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contacted with the hydrogen source in the presence of
the inorganic salt catalyst is at |east 5%greater, at
WO e@s66B880 great er, or at |east 15% or at nosPCT/OSE4/042218
greater than a volunme of crude product produced froma
scuines: Rdlatprebyclessinateas$TiR H/Chef theotratle proiducts20%0, ev embepared to the

oo e ahinRicate pelatuyely T SetRymBtion PFineluieh b b ingprocess.
Sf‘ghﬁic‘éﬂd R0 Rimednh 67 E YHRle fpg@dillcﬁﬁroﬁglgies,-@lﬁti{/é‘fbr tﬁgs%%f !ﬂ{ﬂeycrude

volume is believed to be due to a decrease in density.
feedabtaigeshwith yinial gersamptipy obbydipgénsiasiesippbie. i al | y

TR A S R
plfoﬁé@ies af the @ARTe prodtidt. FBRample, IRASEIng 1raflb dfthe rodkn source

east 0.1 grans of sulfur, and/or at |east 0.001 grans
togrudg fevd may iresulion caide @epduct thathas e degyeased §GHQ@ eontpntipee gram of
resence of an inorganic salt catalyst w thout
Clﬁfl?‘rﬁrno!agﬁr ng the activity of the catalyst. In sone

enboHi deerirSemBdiémeénis)cgamnticofind trudafal wath thiaindiganic salt catalyst in
regenerat e at | east partially, b% renoval _of one or

d

thepresereaidighhhxdroeaaons GAY/aniaam &iql fremets ligujd hydrocarbons and less
. - e . _

o AR DA B 25O L il P By e

presenicent hadrdogennamy skeant. dnewdddiniants thheintlside comast@dttieccrude feed

salt catalyst by contacting steam and carbon di gxi de
wmﬁ rethang oy ﬁl@dvr%%{l‘aq gigpe tnerg%pwgéawww@l@ﬁﬁm%wf the
ccﬁlﬁsﬁecfémgﬂﬁ 3 SRU-GIE ﬁ@&‘ﬁc‘f n{ﬁgxmgﬁdé ﬁ?ﬁY@&r@éﬁ etﬁﬂrﬁafrag%g gfr&lﬂeche

I norganic salt catalyst w steamto
matime)i vehiclChdsebeen tcarponded mtorthe thd ecdarchedtutesafithehemponents.

mar LSRRG foC B ot AR oL PR D OREEA g  grude foed

cIMRAICRINHRTRERIT A BELEAIRAL pRYERE Df tHNnSQARIC salt catalyst is at least
enbodi nents, 'one or nore gases are generated froma

5%igxeatereatdeast $@% gresdergerratdeashl Yocertadimest 14Yd greater theala volume of

Bl b BBy L b8l of R produc
pré@2AIR ( BntatdhB &0aRRd vidth MMMI@%&%M be at least 110
unreacted crude feed andZorresi due andZor coke (rag/ be
v geridhe tvolume efhe e faediah APy dhe dnoreaserityogume dobadievest to be
r - Nt ' :
ol 7 PR30 MRS PR o gy s
hyhlyskiengieon ofthe baide edxi de, andZorli ght hydrocarbons to
produce a, |liquid phase andZorgas. The gas may. i nc

S | ude
an i MGeEaRemtpdunents. ¢ coiderpert ayane. Rpuzamtionyls faed »t lgast 0.02
[ ] E ,
erhfs M 48, 8,05 EERE! bl 18850, 1 RO FSOARLE anlyBF atlBS FBO1 grams of
Ny dteag eontactelZ ovith arlydrogen sxirckeinphe prestreeof an éacgamiesalt catalyst

as. The. gas y contain a relatively | ow amunt of
wi ]il%thHVbq%&Eatggéﬁéw%?gf&%b%ﬂ nonoxi de. For exanpl e,
| essitdaR %&éi&éﬁﬁh&koﬂrg'aﬂi%aﬂw&a AR VRSB 1045t

gas and | ess than 0.01 grans of carbon nonoxi de peér
pagtialy, by rgpasval Thend drquird cpinaseenieiaicmntaminatediceratal fsor
exa r.than reater . than,

CiteimBragts e B 4 B rpded oy el Pp g foeen. ok, o Byures
thereof. Sulfide contaminants may be removed from the used inorganic salt catalyst by
contacting steam and carbon dioxide with the used catalyst to produce hydrogen sulfide.
Nitrogen contaminants may be removed by contacting the used inorganic salt catalyst with

steam to produce ammonia. Coke contaminants may be removed from the used inorganic
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- In sone enbodi nents, the used catal yst andZorsolids
in the contacting zone may be treated to recover
woreaoaloes3($ or exanpl e, vanadi um andZor ni ckel ) fPOIUB1004/042218
used catal yst andZorsolids. The used catal yst
saRiea@DKEY Celfadting theudet dndrgahic silngptggstevitl dtyank andior methane to

met al, separation_tech for .e heatin
rofsaigAIo2en 85 FATBON GH%Rr B SO Or G RRE B fGre dases are
geh'&'aféd' ffﬂrﬁ?@ﬁxﬁﬁ?ﬂpﬁﬁﬁ ncer £t iy skalpt aRA Eé&idlﬁ[‘&ud% feed.

testing of catalysts, syst ems With control
contlactitaig eotodiménts) s nalrxalrs ef ufedrindrgrat ealt (fexenapinde, 1.

KGR0t S BHRLEY CHiBiRrst o Qrik DRy iz,

urPedcHR diRAE8 aR6r 1@§Qu@a1ﬂf/oﬁ@>ké‘§ﬁfy%‘hé@feb@@théi’nﬁér&tﬁre in a range

412 grans of de-ionized water t orma wet paste. The
frave 70p€.0@ *Geas froni 820-900 A ontdche Drordg@tmnagf giap ed/or liquids is

OXI ot assi um g¢ar bonate m xt
B AISE0ER SRR P EShaE Rt gl eth i L ol Light bvdggggrbons to
prO&ude@ l{RidpiaRe bh@Br gl dRERAt AR |1Mdbﬂinﬁﬁ&@§ﬁd'@u&ﬁt&t§7 ®&f hydrogen
The iron oxi deZgot assi um car bonate m xture was reacted

angor lsatbpd dinyade relptive tnyeactiedias e §oF eaaihe dhegas gy nglude from 0.1-

ha#e(s)i ngl ud(s | %@g% gﬁ@@r%ewfgﬁgggﬁgﬁg ﬂiﬁd%‘bfgﬁgﬂw reactive gas.
TK&@@ Inal ntas b Yelatiegy lont @newdofili ghtﬂ@ﬂtdﬂ:aﬂﬁﬁs @1&5’ sechrbon
t hrough a 40-nmesh sieve with m ni nal forc;

mpBHITREAT AKEBlS) 1665 Wi 04 BEHIS PCHERBHIRF OB Des o7 g gas and
pF

el GpR00] ok 6 ST thoRRiinck B BasPIREEER A% bty Sontain

wateld ifér exampfe, pieaterr tﬂaﬁr()ﬁ}d@ﬁtg%ms) loir dreateln ¢hanes09 grams of water per
m Xt Lllr e.was incrementally heated to 300 0C and

zragiofdidrided at 300 0Cfor 1 hour: ‘The sol vent/catalyst
M Xt rEmbasHolRh&fs, it el QWal%@parﬁ%r%BHﬁ 1BQh§ éﬁrftétﬁhhé €8ne may
catal yst was separated fromthe m xture.

bestrdatadrto zmvematawfomsmpbovwéwnbgnd/on mciecd) f@wnuthﬁ used catalyst

axiiselits  iepretae A G Ra ot bs fated BINEE 4 known meta
sep@afby &Tchmaﬁ'éé torkRasiple! héd€ing Ahamycal tré@gp avier @Glﬂéﬁtlon

passi ng the catal yst throug a 40-nesh sieve. The
resulting K-Fe sul fide catalyst was anal yzed using

x-ray diffraction techni %ﬁﬁﬂﬁﬂﬁ@ anal ysis of the

x-ray diffraction spectr determ ned that the

cat aNM&llrrhﬂl@é ek@ehlés oFichialyst frepdehtions; festigdibff datkysts, and systems
(KFeS2) , pyrrhotite, and iron oxides (for exanple,

with geretdlied coptadiingayondisiops atie sekoBRibSI®H with i ron
Egalﬁtﬂl fl' qﬁreégloarglogﬁ:ﬁgq?e Qkibd %’atzﬁﬁ&i‘z)A 1@91'156 éﬁgﬁdec%%a%s\f Gs
préparéd BY vetabingrdl 000tdaras biidsrogdde @Reb,ﬂ)gmnd 580 gef Eo‘asamne

of a K-Fe Sulfide Catalyst. A 600 nL continu
caghqnateawith 4k gramsaf de- l?leéqﬁp%%téfdwépn@ #aved PaTin| g%%wgftl@éﬁe)was

af@5at 508 b€ o Wil tuPirBPSLi Y4 sRim bABINMO xR, SR
vapor effluent port, r rmcoup ' ocated I n
oytlhapdsteﬂomm carbohae mxtureamis calcitedfdt 400 V€ mo for@fan inarh
a}mst er si xbl ade Rusht o;i] turbin S
0x1de tassium carbonate mixture. The iron oxide/potassium carbonate mixture was
reacted with hydrogen to form a reduced intermediate solid that included iron metal.
Hydrogen addition was performed over 48 hours at 450 °C and 11.5-12.2 MPa (1665-1765

psi). The intermediate solid was passed through a 40-mesh sieve with minimal force.
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The K-Fe sulfide catal yst (110.3 grans) prepared as
described in Exanple 1 was charged to the reactor.
wohasoesns gas was netered at 8,000 NnV (50, 000PCIZER004/042218
into the reactor and m xed with bitunmen (LI oydm nster
r egi ®he ofter@@dmtiagolid T ddidediimerensmtadlyed atritte to e@ttodthe evolution of
h the botto

b GRS JEHIERLES 1 B hrkalens Ciininb e Fghls poifo g, Afe

adBtibPer @k uils&%leh% Solid oG MM LIRS AR Ay iHeemERady Welt&d to 300
conti nuous ({ﬁtf ed into the reactor and product was

° amd naintaisddyat 360060 dor ?rmag @heﬁmewmt@@ﬁmlv@m?amed to below
67. 0
1) 56 B R A Breq PR DS BR FpThe il e Bffyese caatys

wa§ Bola@RAIByOfitra @b [iPa dri-tefk uiidet A &dbh Sindo3phéie FRABashéY with m-
source and a sodiumiodide scintillation detector were

xylgeaitorpsodusaSdfd gratas pf Gaikele eyléide cafalydle Thedetemsulfifiesatalyst was
h ?err?cggf pgs?i%lg%ggzﬁalgﬁqﬂrou 298 %c%?lts%éfew th the

n-aver ernal " reactor tenperature of

430 @Ee resaliiha Gl-Fa gulﬁﬁe thelybywisagelyzed udeg kaeddirhdlionhe
cat al yst produced a total product in the formof the
teﬁbraawr Faomn apelireis oh srx-rayetfiogtien srecwm i aves dotgppined that the

oA AR KRBTSR A %), BT 0 fprfRides o

equmnﬁagnaﬁter PaD, )y ok gedisasoaated withtison dadfide (fof édauepdd, pyrite,
Sor on the reactor head After exiting the reactor,
F@Fn Wag BR perypd LR K- 19Y gEFraGHen S@sﬁr% and separated in

KSFc Sulﬁda Iﬁhtalyg@SA §0® Hﬁmon'ﬁhemg;@sstﬂ“terddanﬂ{ wastos émtnposedaof 316

- staledt Segh it Rlrd uhars SR 1o ot PG el fiuent pors,thee

th@ﬂﬁmb}eg IRRRHGn H{%Cr@aiﬂt&liﬁﬁnoﬂ_ hRd b ehatdrRefdYStinch diameter six-
i ncluded, per gram of total product, 0.918 grans of

. blede/Bushterotiine.and 0. 089 grams of non-condensabl e

ol 1 BEC R R Gperu L RAR) Bloupeiof SRR i ogmplgt wes

clPFaaas ithd 1eRAGoRTH{dI8 g did vl mdered 2881000 Nm3/m (50 000 SCFB) into
non- condensabl e hﬁdr ocar bon gases pr ‘oduced th

theweastas and aixedhyvith pitegen (L lygdnaster ragiqn of, Capad aDa di hé bztumﬁn
eﬂ: L& iR re (gr til;iaokﬁl ttlﬁ l%d?togl Riet %&Qid p-gli]f 3 f&zfr?ggggrpgeénd/crvl\lnd% ﬁeed

enDnst ra es a contacting a cr

mingtohie0 @R1inighé Ractivraaapetoddf IS‘ﬁehdulf@ hgdioigem gmsetnal crude feed were
i yst to produce a total  product wt

[fid t al
Ccfﬁtjiﬁpil%‘hﬂ?y @gﬁ%@ e @ﬁ@tog@r@emaglﬂ% Waém&tawuslm@nmdéhmugh the
efLORUE: gof aéb n%f%ﬁ f UBRdR eréiil%%s 1‘%@ Aa i’ﬁéo?ﬁ 6 Gt &b maintain the

m xt ur as at nost
crndafeed tideiddetdl et m% b derbartorgabese. pArSOgnﬂlmcmﬁe Bétagamma ray
pr odu co rln the esults of t eI\/CRcotent
atnﬁ@ se&tvalare 05@@&01@ Hiation,d QFCIQTIvers Bpcsl 19 Ipegsg ahefqyidlevel in
thgqugﬁg_ during the process (2.7 W%, it is possible to
see that the conbination of the controlled conditions
and Thehyhogenyess/cpide dersledasacohtted vqtlnlﬂle icttalysf at @olagerage internal

re%(t:]tgp tegntf)%;atdrg %% 2% ?éi Egnttf:lptlengAcﬁTﬁg ﬁ/b c{ro gen/ cl?u4 e ged with the catalyst
produced a total product in the form of the reactor effluent vapor. The reactor effluent
vapor exited the vessel through the single upper exit port. The reactor head was
electrically heated to 430 °C to prevent internal condensation of the reactor effluent vapor

on the reactor head.
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The non-condensabl e hydrocarbons included C2, C3, and
4 hydrocarbons. Fromthe sum of the weight
w@esspaisagies of the C2 hydrocarbons |isted i n AEDUS2084/042218
(20.5 grans), the ethylene content per gram of total
C2 hpdiepedtihpths remyorhthecedotorleffiwat vagoe waR chyldd andsdparised in a
L t he hydr Carbon ases_ | cluded 0. OZ ans of
high pyasehie gﬁ% TYf SFRAF0R i 1 ORLPITHF OEAS I SePRTaHR tp produce a

11&Mmsﬁ’£ant1 Qr?d 18 %tﬁtzeal?g gﬂ%‘gtar 4 rr%fptva%w b1t foPa BYHRQERLOR @l%w caustic

Fisted In propene cont ent
squelrbery tcamrmrwe acxds;l g2a8%, hlyrbﬂmmﬁboqmnﬁgd beng sthuddrd tirdmatographic

tegBiSaisS P GOt nsludsd ot s QIR s g et g crude
predudbiaeld 0%RY s of ht-(ehdBYEPRIFERRADH R zadde In the reactor, 0.027

noncondensabl e hydrocarbon gasés had an iso-butane t

gmmwtf avleds\pst giam @féstrudﬁ f@:ﬁd Gen2aineth | Rropsttiespansl compositions of the

a a neth d c a crude produc .tha
o PR A ool e B At oR s Pl b mif Mthod are
sdﬁ(ﬁhbmiéﬁ i angie 1dh FUGI DULabei Bf Fid. onRit T4 3 ACF(30®. OF)
at 0.101 MPa, at |east 0.001 grans of hydrocarbons

wi t hThis swampla gemangjeatesi asmethpd of emtastingesmdediaedwithhgdrogen in

R R L E G s SR B e
m3iaDéonaoditdGeDéation OF c]dlk& YRa totsnflodict irf:ﬂﬁ!ed @.cok product that
grans of h%ﬁgocarbons with a boiling rang

Waﬁ g Higyig mixdee HethMean oot mestdhlignss qf@omoo@@séﬁy hgdrocarbon
car bons that had a boiling range
gaglé? %Q?Ofir?g%tﬁ 4 0C i ncl uded i so- par af fi ns and
n- paBatémparirgnte tdselts of the MER sunteni foothpatradd fosd (1.7 W) in
pr.oduct i ncl uded

ff t t 4. Th
1 a%@i'egghﬁa og 5&%}& ﬂgs ﬁgowiflc r\;@; 0)n §d3 pPsstblgtofes fhat the
ccﬁ‘ﬁiﬁﬂa{tfbﬂ' of Iﬂ?er&?x%ﬁed SRR ns 280 the G sTE%dﬁEé&jﬁla . et9 ﬁg&{tlty of

had at |east 0.001 grans of napht
uﬁ@ﬂumdhmnﬁépMedbyﬂﬁmA$Ekkmhﬂm&£WSaﬁ oct ane nunber of

at least 70. .The tha orti the crud r od

had S RRdeRanE IRRRRRS insBed CorCpiiht BrEbERbSHse From
thB SEm G &8 WighigRRRgesT @ﬁh@@emmc@%ﬁg 1Pedih TaBe 2{2®dﬁgrams)

product had at nost 0. grans of ol efins per gram of

the gihiviena corthet peapranhel tptal e bridiofarbpies may becgewdatadt Thaaz

oS o RS PBRSRALAS, 0BaE BRb LR Bl o

Cgh@ﬂﬁcaﬂcfonkel?ﬁﬁ@ﬂ% sukhé6f theverpBtperb@itided Bf te @ﬁﬁydeddaﬁﬁms listed
product had a freezing point below -30 0C. The

inleablse@e - Y@ rmph HTTOpHE cORiGaIePss i of toftal ¢is lberérpcarbons may be
BB R G K DO ERIB RO A0 B bl I ppged 02

gr@rfns af propehecser Ream gf wieal @f; hyeroosboss. TieeCKiefdeseitsons of the non-
paortion_of the crude, product had at |east 0.2 g[rarrs of
ra

c%%@% ihyydrogqnign 5@5@%@@ %Islsaéwa@@ Soduieae Seighs ratmmed 0.2.

B i 0 S A BT 0  Fs

least 01001 igesns (ﬁﬁdfdtdmrbn\n_ewh af‘trodntg rangd)dlsﬁﬂb&tl@ﬂ oitket most 204 °C (400
°Fgr Odr@]nlg{f’g(:@?%?@? 6@5@%@ q% %é(é]geggetlrbggs v?/}th a %ﬁ}ng%alffge drl?tgguuon
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

l grams of hydrocarbons with a boiling range distribution between 400 °C and 538 °C

(1,000 °F) at 0.101 MPa. The hydrocarbons that had a boiling range distribution below

64



10

15

20

25

30

The crude product had at [east 0.001 granms of VGO The
VGO portion of the crude product included aromatics,
wW@r@sob308/GO had an aromatics content of at | eRSI/US2084/042218
grans of aromatics per gram of VGO Exanple 3.
20er c%ﬁ)ialc]a.tdied) isoefaraiiis #al 1Sphfaifies, Gat deyastio ofrsuth soAmsafingto the n-
dr ocar bo luent. A K-Fe sulfide catal yst was
p"}S? P’Véflaab’?"%tgl i ning 1000 g of iron oxide and 173 g

of PPLASHHLFRARERANEIR B’Ulﬁﬁ% fARt dstBbubiSs tﬁﬁiazeeﬁjssﬁ\@iﬁt@ﬂ with
to forma wet paste, past e was pr ocessed

naqbbﬁmr k@esl:nﬁnd@ch rapfl & QOt dhe gmd\e pheduchhask atdetist?.00k Qltam of

a§> ﬂ\?l nt %i‘erf]q?:h t er%’%? '(?f g’asquﬁa t hrou h%%gﬁang;erzofat least 70.

ThwaphtHagiorlst @itBe s@abé Protast mdw&n@eﬁdbog{eﬁmt @hos® 010 Wrams of

in the absence of a hydrocarbon diluent. In a dry

bengenegpes gram gbraphthep s aephtha neruoln]EOé theeatinda produgt |had \gh@ost 0.15
ook Y pBHER g ol P Tiharbiel Al orP 58 Ersa8 oot had at

lefRIONt @hme @f aiond&RI1i0 ﬁng @fonlatlb@ %ér grﬁhﬁof&mbﬁmal zed
cat algfw was recovered fromthe carbon steel reactor

as alkegpde prrductied a&@asjmmcﬁﬁa@& pf keresenat Ahg keroggns portion of

th% %H.{%h ?pﬁoc{u%te @alﬁo ofMejeeZ &i}foufrllcgoe ov[éf}%r \/\%ﬁ ﬁladlgezggfe%l%f) 1&% og the crude

pré@udf‘i‘lﬁﬂucﬁd%\kﬁnéﬁb@ e[nﬁ&ldé kérBgen Yol dfithé £:@Be poduittdRd an
catal yst was anal yzed usi fgﬁx ray diffraction

arprgties qputent ofatdeasaha igjams olofrompcsaer gianpf kqragsne.olhe kerosene
R bE P enlds pYORRLEL EH ks SRR B Rhe LBHaHEThr gram
of(feedsensS) . M xed potassiumiron sulfide or iron oxide

speci es re not d tected using x-ray diffractiagn

t echhisgrade Predusibpe auleast§{{0d @rams obdipselyq Ehe-disse] egtionyof the
cﬂgjl Be&h 1I§9ﬁﬁe‘&earbrﬂat§£ eaxgrtﬁé arsé Ctéa gf l’ﬁg cﬁk}i&fﬂr&ﬁmt had an
S (0]

I'yst ‘at an Increas Ratio o eous gen to
ar@natdes deatuit oflitdeaappdigednusof aroma‘kacsf;eae dranaofidieshct | on
procedur e, wer

h Ex , h
P he T rasiproych i Bhiogn O on el VESh Thea 6B rston of the
M@Mﬁ&&%@%d@%@tws The HETGohid Q@al%ﬁiaﬁlzé’ f%nte(n? 8f & least 0.5

grams), prepared as described in Exanple 3,
gr@mapﬁwmaéicxm;‘grmoﬂyﬁo Propertl es of the cr ude

.“:. Gl rru e()(ljlffr -ltIe fide aq e

DikgérNtA K@"&@Mc&gﬁta@f’st W@pwp@@uoa@%ombnﬁﬁ%ur@(b(ﬁg 8f irén ox1de and 173
greater than the wel er cent age of roduced

g ebeaigssanpcartipnatewithy H33 9@f d@mrageéi wateriodein aarteépaste The wet

ol SR e o EE o P e s s, The
in®hedibi@\soliy wab biged thusighrr 40dhmeth ﬁém\uﬁlednmﬁqamwl e 4

is lower than_the APl gravity of the crude product
pr od@cestrash iekxample 2pthe mitpimgidiate pehid Wesimixed wilgleemal sulfur in

S o L

1ntbiih6d11§i1:etsohdil wiak ﬁuxalaei&lopow@ae@alainyﬂﬁﬂsulﬁlr, placed in a sealed carbon
steel cylinder, heated to 400 °C, and maintained at 400 °C for 1 hour. The sulfurized

catalyst was recovered from the carbon steel reactor as a solid. The potassium-iron sulfide
catalyst was crushed to a powder using a mortar and pestle such that the resulting catalyst

powder passed through a 40-mesh sieve.
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Fromthis analysis, the transition netal sulfide
catal yst, after being in the presence of the crude
wo e@d/oeq3as hydr ogen, included KaFei oS . Exanpl eP&I/UT2P4/042218
Testing of a K CO/R CO Cs CC Catalyst and the
| ndi Vhelteahlting potasiinn iSal subfidel qatadyst whEsRnalgzddi using sara3Qiffraction

.sanple was heat in a reactor of a TAP systemfr
PP FoeR arar s ob ooty TRBh et (s iermeg &t te
cREstThEMA&E pyElé TH3d), oh BhlAMB PIRS) 2irdl (HaFRaR (@bﬁ@) dei9&s

were nonitored using a nmass spectroneter of t
p@yatémlromslﬂde@@@R@xn:dessz@swer@@phdgtsqteeum@mr@sdd@fnacuon

e fngm na showed a current inflection of greater than
5 q C?rts for emtted carbon dioxide and a current

0
U L P S E g o
th@tﬂhéezmo @ﬂ‘hyelmgeh%ds gﬂ&-&@e feedmak 6, Ommﬁb @%ZGSZIF@; The K-
al yst (" "). versus terrper at ur " %
quéﬁ% gptalyef (3? 8 gregs)mrep%tmh asdgssribgdiia E@mn%@ ,r‘@aﬁcélalrg@ﬂ to the
re%ﬁ?o jted water and CO2 fronthe inorganic salt catalyst.
arp inflections for emtted water and CO2 fromthe
i nor Bapexties af thecandel preduct podnsedafi-orl 6kis @ethddrare surhmasized in

T@ﬁ? Baﬁag{% ?ﬁﬁé& ngaﬁﬁ%.gﬁf iﬁﬁ %l%ﬁgga%ftéé&y&b‘{ﬁo produced in
eml% gféfa{e‘?%ah%é fﬁ,h?’ﬁé?cé?l%gfe‘?ff\m@%r@dﬂc&& ROEVRISE 2. The

car di oxi de e substanti al crease In
Welght perdengags dfolistillate M(ﬁ@e&lﬂ%ﬂdﬂﬁEb @¢s2gs than ﬂtea\hlgllght percentage of

A RE BB Rl PROABL ARty B Rl SRR PR RGeS in
~E5é|a\r§1§1é dag ﬁﬂxzetlgs e thOAPI gﬁﬂvvcy @ﬂﬁie RideprE @R 9&%@@@' Bx@mple 2. A

r%) Testing of an Inorganic Salt Catal yst
hlgher Plagrevigiuiadicaiss hg@mp@rb&ﬁ with a highgt carblscmrelsqruvmye p@duced

10 eat 2 e of 10

vor BB W PGS B R D 6 b HieRar Vapgtyzea
Fifod thig zﬁialy%ls thdrahkieion head] edlifitle 0ty s &liérbediilinAke plesehce of the

rate of 10.0 OC per mn using a differential scanning

crade &efiﬁﬁ@ éydr()gﬁ@}n%él 3@5@@ ~manufactured by
A ; st ﬁﬁle Individual

ot 1119

Irﬂﬁgmd Shhe.t Imgl “ﬁAPttmng,amﬂOerng bmmpletmmembe irsatdactor of a TAP
m xture exhibited a broad heat transition between 2 19

SYSEnHREM2eOMEENPIREI A 6D H St °¢ Aea ratferlatupe mignge Emitted
w\é\%{?‘ \éafﬂ%g Eng%c?rg&ggl%gcgﬁ_}gép %{ﬂ lg(grﬂ{pog%c[ gﬁgéng m%% §plé t\fgm@&s of the TAP

innn
syfentrystal di sorder was determined to start at the
m ni mum DSC tenperature of 219 0C. In contrast to

t hesBhg BaGPy/Rb:Gfos/ e iChicplalyisenipreitechan plupyia shewed a current
1nﬁ@g’tﬁ:{ (ﬁ%réa%r 15509 Vot &R RBME carbon dioxide and a current inflection of

0.01 volts for emitted water from the inorganic salt catalyst at 360 °C. The minimum TAP
temperature was 360 °C, as determined by plotting the log 10 of the ion current versus
temperature. FIG. 11 is a graphical representation of log 10 plots of ion current of emitted
gases from the K,CO3/Rb,CO3/Cs;CO;j 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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DSC anal ysis of a mxture of Li2Cq 3, Na2Cgqg 3, and
K2Cq 3 during the second heating cycle shows that the

wWhedSn63/Na2Cq 3/ K2Cq 3 mi xture exhi bited a sheepubmal/042218

transition between 390 OC to 400 OC. The m dpoi nt of

theheorganip ealttatalgstr Shep infect®85 f@Emittebwater andiGOe frohetht inorganic
rans ition cur%@ s calculated to be -182 Joul es per

aa ysf'ﬂ‘é%%ﬁtl itrg of nobility is deternined to start

at  t fiecomiAitiy MOSC O-LRBATGY O, €09 atd B, gtass-ﬂi&ﬁ cifRhRe and

heat transition indicates a substantially hombgeneous
cqsiune parbongtie had nan-detscishie euryent linfeicH ot éé °Cuipr hoth emitted water

stin an Inorganic Salt Catalysts or an
alﬂﬁcﬁr'?ﬁng%%)f idorgani ¢ Salt Relative to Kgoo . All

t est ThgsubsBnBANAe4sedn bitRldank figr tBe BICOWRGICE;/08 B Sdatalyst
of the inorganic salt catalysts or the individual

derperstyaieh that Hiorganiqsalf cgtabstscopnosed olfnorprpnerediffererinorganic
sal(ftg 91%3/; be\;ﬂé&% %11S%?(Pe%(ﬂhﬁ? ]ﬂfe 18?1\'?&82%1,&% !%%'bongg tSaI{srme rsed

res were

ELopR. eﬂSCCT adtiflg 0B a Bhérednic St Catavht and 20NdiRM1a0 Midreanic
current limting resistor. The nmuffle furnace was

Saltsatle @l G irsting adimg Femplaasheaiah o LK pleratesofig °€ per min,

o ARELROE 0 i a8 El By BETGE hGla Tt C 10

SRPICSS| B o0, 5L 99yt Bl s o

DSAe7, bRfufcarédby PerisEbfdt (NOGBalk sCorsteatiar, USH0).

L 2 BB Ele ey s bab el uee ki ey Y Qe & Atsgnd fing of the

shIACHRARA REBERORGRAGS 2 Bit6dRh deéa theﬁt%‘dn&h@ﬁ ‘B@tween 219 °C and
respectively. CaO (curve 174) exhibits relatively

260G eThst misipeint of thettemperatued wnpe was 35KACOBh¢ awgn vadc heyt

at te erature etween 380-
o eRri e ol P 7s R TR I0P besiapioe of crysel
distrd&Oowhodeteriniadd th ek 4 Bie hihiMOMED SO Arh &%ratqw g9 °C.

anot her duri ng heati ng. The K2CO3ZRb2 ZCs2CB

cat alnooptrastiie dits3 RIS AR Dicositions ayeyes ehserred for cesium
a%J%&%SZKzC(IBZRbZC(IBZCs2C(13 catal yst (see curves 176,
, and 180) show a sharp decrease in resistivity
r eI aDS(ZQtnhl@mKBﬁ@nﬁmlrd efipigC @3, W8S 0h,Mnd Kzﬂ)ﬂfg&luhhg fihe second
-50Q OC. A decrease in res! stivity generall

hqaﬁag sxle §hqvv$a*hatéb? IRETS SETA L CHa P@é&uéedembqud@ sharp heat
o et o
BRI IRR AR 39D X UBGOC! Tb REUIREST CREHERR S Radddias 385 C.
Thtearemsttdea heat tifaasitibh euriva ovag aalcalated|td be alS@I Jpsales par @am. The
ener a b | e than the ur.e, i no ic salts

b gg%%%%’filﬁ?ﬁgw I tepﬁwa 19 T ASEE TH DY Enpgrtyre 03590 °C.
TR SRR 53, K EBIGSRRLaR 0 Buitankillly BherBous mixiure of salts
Exahplei v doniz Gl’(mmtwﬁg Ts’stnla:ef A Irmrgziluc I&ﬂ[t@t%a)thhvstserrsms

I‘@E{%Lt?‘té%s%% éﬂﬁ@@é‘[ﬂ? by placmg 3.81

cth ?1 §‘iﬁc‘h@s)tcﬂ’ t}ﬁziﬁ%aﬁfé%hﬁ Eﬁﬁﬁ@ts Q)? er\ﬁﬁdﬂf?d%lll M6fgati® salts in a quartz
tenperature during heating’of

vessed m@mm@smar@wddtm tachAﬁhm bus etatnemgd in the
S&P&)iffﬁn aZC%IZI%I’naC ecv%ggévgr%nﬁ&tte%l 9 é/? VOI{:gI'y ce a}u? a

220,000 ohm current limiting resistor. The muffle furnace was heated to 600 °C and the

current was measured using a microammeter.
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tenperature and then heated in the conductivity
apparatus. Curve 184 is a log plot of

WORBS0RBIR COBZRh2COBZCs2COB8 cat al yst resi st anCcBCT/US2004/042218
relative to K CO8 resistance versus tenperature during
heat FItg 1afis & heaphical garesentstidii ofdag aloysdf thé sanplb e¢sisgance relative

G SR BRSO a2 SR R o1, e
8 .
1721%&3 ‘;?27{3 }\Lse%@gw@mre @%@gg@e @%{ég%&%&{devcw 1&isthlte,

cat al Fromt he
K,@E(t)f/ﬁbg(ﬁ(dﬁCszﬁl()g eafalystesidtaote, ﬂlj@@ﬁKﬁfOﬂszG%@Mﬁatalyst

| t t h d
renainngnd Mooty RO Rbar ot Rina S FoO S e ey
cat abySYcdros m)%xﬁibité %@New Qg8 s(ta%lé RERRECE EHlé‘f)vel%Q ®OCO; (curve
cooling that is not the sane as the form(a first

1729 ramenipefatjmres mwrangeabertwgen B b9 2&C.8A sabdewePistapee indicates an

BT NE O TN Y ) T —

T KE@@/RBz@Oﬂg a{'xﬁ catagl@t meﬁl(mgmzmbﬁ@@d:@ Raflyst, and

f ur nace and 30 OCfor 1 hour. To determi ne

NadC@a/Iér@hész%/%fJ@e C@talyat (pes curvesel 16 478.wad 1R@yargi assharp

dt L ed | n § h%égiég&f?‘ gt% %aturc%s fpag rang%om 350-500 °C. A

dRFRSS ﬂﬁe%ﬂi\l‘ityageﬁeﬁlly |11Qi1cettd§kﬁh@t&iu@|enﬁﬂ0\h achs deteoted idatigg application
of taffy. In contrast, the individual carbgnate salts

Oﬁ/mlfég«r POetée PigHEmge %@d@@ inprgapicspls catalyst. cldsdlata fsom FIG. 12
r ea EQ {gm m cs){rgagllclreéf(l éﬁ%%au,tﬁ?o Wa(%Hclel(ra;ﬂlegl tﬁ? ﬂgre
mdrg&hlcwaueat teiperamnes marraimgelfmm%@(saﬁﬁ(jes 9 - 10:
Cont ac f. a Crude Feed Wth drogen Source in the
" Pr es@ﬁbégd?agraﬂ% lezkepis SRty (1% | yst and Steam

7 éxcépt where variations are
KegeQor) Yeeshs téepartiore (“E”Q S0urve L8 Hesst @bt alie 1@tiPaf r

NOAEHRIS RIS R, BT et ARl RO curve
178 6BAGE e pefdthre rdafmgaﬁ@htﬁag AR N@U@@@}ﬂ@m&@@/@s@b@ Eatalyst.

on a Eurotherm control ca e of nmaintaining
Afert MIW,éheNazC%/E@QﬂthCéDdﬁnﬁpstcetab%W@UOOéedgtagoom

inle nl.e one .out

gt gb et pEFEl Py af iy Bra 8t lsa eI of

Nﬁé@@%@@ﬁRb{d@/@@QO@Eaﬁb@t @Mﬁt@ﬁée&l‘é&tl‘v@& KyGO} aktince versus
wth glass cloth. \ Addition Vessel: An additiaon

tepperdire (urinsheating o8the iergrpir sals cajplyatiafigpRang saaled fromea00 °C to

i

258 g@;. @gﬁ g’r }g% éorﬂdﬁctﬁ/?tg oﬂﬂe r?fg%ageﬁcflg h '&h e%‘% Vf{bzwg,y@sbbégg catalyst

intRasgiackhatipd ©the tonid @ﬁ}ﬂﬂdﬁtﬁﬂ@fcﬁfgl@e o@”idala\l 213(:@3/ K2C03/Rb2CO3/ Cs,CO3
tenperature control valve (Swagel ok Val ve # SS-4UW

cagdpdbl e of regulating flow of a hot, viscous,

R R A LIRS L o

finsethaaging and second heating, it may be inferred that the inorganic salt catalyst forms a

N%znlﬁ)éi/lg%%(?gz%ﬁg(g%ﬁzéf@ RhtaRaCheBEAREA 14N O &?ﬁ&t‘i@; WRRtMeE og (v

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,COs3/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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was attached to the first inlet port of the reactor

after crude feed was charged to the addition vessel.
w®r0061064308 use, the addition vessel |ine was i nBCI/ABMA4/042218

Product Coll ection: Vapor fromthe reactor exited the
thocdthlgst, ﬁmrdlsmastlhmuaﬁa@tcd irathg owes aftertheating ebhd nt o a

kG cEhiEettacraha S pbElosT Sas nE B YA ol catays

haataq:%hﬂlgl@ﬁ@yyﬁgﬁ?| s). Liquid fromthe vapor was
condensed in the cold traps to forma gas streamand a

| i quincoutwarticshs tndévidual eanhpngte saltsrvagre fist Tiomeng pewders wagder the
t he r@g‘ctor and through the cold traps was regul at ed,
safps CARAEHARS- using a back pressure regulator. A rate of

f 1 ovA apgdce,/K9tal/RECOYCsIO®; daelys: becaasligilid aadicadily flowed
the cold traps were neasured using a wet test neter

(sioRlar tfer ewmie, ‘f# WRGTDE %ﬂls}ré@@ef 7203 éfﬂl)le comtitionsexi t i ng
3 S g ijn {2 Plesence

_‘_!._l,___ AU. 0 0 ]
oﬂheztgamoamwg@mamyngnacs’t@gkl@ﬁeebmc\ﬂag eqignivhrield

58 now Agi | ent 5890 manuf act ured by Agil ent
gemerahproresire&/as Fredrin ﬁxaﬁnﬁ@ﬁ 9-27T gxgept ‘yhercrﬁ%na}tioq&m described.
Regagp&e 15358 a@% BEAERAPE PLETANEdald PG Hud7d) 1203 aP95'MPa

wat er re separa
wdskagl pregsued (60@(!1@1)3@5@0 é’C[ wanfittdheith rauﬂﬁ:hpmoaiwut*remmd an 800
ghed and anal yzed. Procedure; r
wagt Qﬁ@rem dRaPhRYa FyratrEm £eatp] I?Ma%@%g? arntﬁémeg igntoclave
at ! VELY o R inRt fort, NGedht 18 Bﬁegnef@ﬂlt rt, and
tﬁg)red%?g% %?bléﬁl}ggé$e%d 8% sl ??Jr content of .04z - porhanca
thepmanrsypla tmfdgrsdngemtemhteemtra@ireoPﬁQr b hpatng theatmi od theatugdclave
Ni./V cog t of Rg’ 009 granms. The crude feed was heated
wasgns R wiBless Rda 7Ry CCBZCs 2008 cat al yst (31.39 '
AQdiB0R)VeRd: AhaidaatbntRsdeh e 7RAR1.0516 sthifiless steel hoke vessel) was
K2CO3ZRh2CO3ZCs2CA3 cat al yst was prepared by conbi ni ng
equipped with aggomirelle) h@@@B SYSI@TIMntgle 28S Qo] ydwe, aptgssure relief

ek PRt RRRle A 8 A PGS S v (maselok

VHZEPSBRIZWIRB b B S e ﬁt@igyﬂiéw bﬁd hat, Dﬁ@oﬁﬁﬂmﬁbﬁréisar@éd crude
250 0C. The i ndivi dual salts

feehbatadbyw eatel fesr 0-8Qh pispip. Bs@%h@é% af fd}? étsghq tﬁmﬁgfgﬁﬁ@ éontrol valve
{s a?ﬁl:l?%ttg%)e RS ngé% 15t DTl BIRGT Al Efidk e ARG gag%g
erature oO I horgani ¢ sa cat al St an
adﬂhﬁm%ﬁéel.emi)@ftawés, eheoédditttm veashl Vinelwak nmalatﬂd

O o o 2 S AT SRS v
in\%g&{[@e@ int6 b sEhes BRGI thps bP ﬁe&{@a% rfggtgmb%ﬁfréﬁﬁlp tubes connected to a

erature, steam at araeo nm_Zm n
setried dnﬁa]’ﬁ@ mk., 31&%191&358235&1 hni&*ZvnssEly)asqumd droadtht (yapdirewas condensed

0 reac The, st eam and net h re, continuou
it e TG 80 s . i RO SRde Rg Hivplg of the

va?@@ﬁ&ﬁ&h@i’e%&to?mﬁi e, theT&ﬁd %Héj@ag l%égla{’éﬁsasq{e%§§d1 1A back

nto the reactor using (229 psi) of CH4 dver
préSurd mgtle®r. Resiedd éllovxmnlddldofaé g«'ds (dburs6 farthersds streamicniihg the

cgg%;?ss%%gdl L) Ornq ésen%gig lavg f tét:égtte? ﬁhﬁerdl.{/ltoidglqi 'P& OtS I\ﬁetcfelég E/Ieter).
After exiting the wet test meter, the gas stream was collected in a gas bag (a Tedlar gas
collection bag) for analysis. The gas was analyzed using GC/MS (Hewlett-Packard Model
5890, now Agilent Model 5890; manufactured by Agilent Technologies, Zion Illinois,

U.S.A.). The liquid condensate stream was removed from the cold traps and weighed.
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tenperature to 370 OC was observed during the addition
of the crude feed. The catal ystZcrude feed m xture was
wheasoad3d® a reaction tenperature of 450 0C anBICT/US2004/042218
mai ntai ned at that tenperature for 2 hours. After two
Chailepsoduchand watet wereviapareied fied thediquitecandensate sigam. The crude
si dueZcat al yst mxt%{je was wei ghed to determ ne a

p@é?@%%@@é@alﬁ? uced andZornot consunmed in the

PFRRGNIR Cerfd N@?—;ﬁ 1137 5 QERRG Qs '&héu‘gbd t(ﬂdhe aadifbY $Essue| ”Eﬁétcrude
and cokeZcat al yst m xture wei ght, 0.046 grans of coke

feed rad are AP graviie of 63ctlhe cp@de fg¢da1mdoperc3ramg>ffcegi¢ feathe sulfur

I t L uded O.
o o5 1038 e G a0 0] RS g6 B IGBRG Y Bhtent of
0.00¢ bdRd The caaktfesh %Hheatedetb agenC. Gae m@@kﬂ;@oycszcm catalyst
hydrocar bons, and CO2 (0.08 grans of CO2 per gram of

(%é@gramWéN@&meéﬁ@ﬁma%@d per gram of crude

? g? dfﬁﬁ\f(z W%s Od &2 a&fsogg ?re%agg%g%g%n %r{nﬁ%?f') f6 B grams
oA (YZ @944 BrixeeiR e, CLR, ardd Bt 4P@aiis@f (3COL dTHES,

conditions, crude feed, and catal st were the sane as

Kz(ﬁoﬁhzﬁ@aécgc%w@abﬁw%i prgHmsn SAPtsmpgsatare of 3095°C. The
K?(;@ﬂﬁ /@?;g)?d?%&ﬁﬁlelﬁgér iagglgt% ! %@{ghﬁ(ﬁd QJ,‘H TI?J‘I%d{V? ual salts

e’cru per gr
(IC;UG]i;EijGID&U aid CE,CIOL) didans exifibit AN feaypethtth®s v aalﬂiﬁg@from 50-500

distillate, 0.45 grans of VI and resi due cont ent of
Cé Beis Teybaiemperagyge h%%oa@fh@&é@e@l%um%f thg inoggapic salt catalyst and

t of the
Cr ugj&h? 3 r%ﬁ%ﬁt]age ﬁ@gpggéﬂag%lﬁe?%t‘:ﬁ%%?%egpr esence of
at nblst cafalyst aves hofited aamdllym 43e7C tnder gnatmospheie pn(dssure flow of .

o LT - RS R W O 0 A FoGwPS (g Ggicom ot a rate

. of 5 e it add ?he'ﬂ?a%b qy?at&&*ﬁS@%3%1na{>va§rﬁl%’éer§pt@tﬁé rdab®r. The

resi due content of the crude feed. The crude product
steean] ard mgthboe Wcmoahnucah‘ty meferad durihy theoasddiginn offtheaerude ged to.the

sul f t and N /V tent of the .
regetaver chotf cHis GRE SR uBRPrPuisitaf SR B et Kihegpg MPe
(229 96® 0P CHY bdéﬂlﬁhﬁ@l‘f& Webidual dagid fe(0. S &@ms) remalned in the

di stribution of at npst 200 OC at O. 101 a, at |east

adglitgmvegsch aierghe pddition af the sedgilead wassommleig Addegesase in
teglpg%l W 3%“’(‘? ﬁr%%l/\gg r\?eg%'uﬁgg tl%ﬁ%iﬁlétiogl O{t‘% NPg. £2f | east

grans ocar bons ing range

di st Thd)ctaitalm/chﬂeVHeﬁhmﬁ@&em he4ted &D@fka@ﬂﬁ)n tafnp@railﬁ& of 450 °C and
MPa. nples 11-12: Contact of a Crude Feed with a
mwm t}g@) tenaneratpredpe? pows e Adisr tro hoas,jthe reactor was cooled and

o TR B A ! LA ook

prodti@l yad/or notteoasphabinthe mactidh? were the sane as in

Exapl e 9. that 130 L sShade lged
alr-%)oe XCet hgiaC%th]é(s arrs o C g%glg%?%lxgure welght 0.046

grﬁ.ﬁts %E&ﬁ& r\éﬁﬁ&e&' %@ﬁm ré&tﬁgp% Jf]crudEel%Q@ NEhdRE gﬁo%cﬁﬁcluded
the hydrogen source e 12, hydrogen gas was
0.8'%3 gcinsoftalveudeytodupt withomraveragdAPI gravity of 13 and gas. The gas
included unreacted CHy, hydrogen, C, and C4-Cg hydrocarbons, and CO, (0.08 grams of
CO; per gram of gas).

The crude product had, per gram of crude product, 0.01 grams of sulfur and

0.000005 grams of a total Ni and V. The crude product was not further analyzed.
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graphi cal representation of the anmounts of
non- condensabl e gas, crude product, and coke is

walesoseds in FI G 14. Bars 186 and 188 repr esePCT/B2404/042218

coke produced, bars 190 and 192 represent wt% liquid
hydr bcExdmpls 1Qrtbeltmetion prodedaes cagitiensdcrbdé faed parelsaidlyst were

BT 3% T ESRR & 706 COe ot st oL FHAElS 1B\ Engi o determine
bdifiag rande WsHiftiofffor tRAErudd PlodusN A1 e RbdePksd, g;@f"gram of

188), based on the weight of the Cerro Negro, wa
ciyde gradeet, 0114 gRranel naphtha, @49 gransoil distillate, gﬂécgmls ¢H¥ G0, and

el serligtiol ooy 35im¢. 38 ofR Bkter RBR i Sieoffe et 6

Negr Bxarf¥lesPhed 10 derdbktrhée MBAOONERt 6f 16O BRE ifs@wh a h8ogen
use of nethane as a hydrogen source to the use of

sweR isdempigessica of & o Barams ebeatdlst PRkt (bgremis of crude feed produces

| g i t . r 0
o Rt wERenRRE Ol i e Bh AN BTl B G EB TR b gruce
pddadthab lheesidi®e darsanst atahexd 30YEifhiadRsidge déntbi@aFthedGude feed. The
ef fective as hfdrogen gas as _ahydrogen source

\ when
crpde prodicthgd g sekigeontend and total /Y pertentaf abmoglP0% of the sulfur
' NG I t roduce a total product.
C@%ﬁ%ﬁ@s\ﬁﬁgﬁ@?ggtglg)lﬁ%llidr?gfg%cpa ude Product with a
Sel eThecduddprodnenindlydedidideaapmad bptams af dgdiocadbons with a boiling
procedyre and the inggganic $ | t catalﬁst were the
raggEisEOUrIAN Eh et 280 "t 80T Mg atlnest DR b pilydipcarbons
2 S
S e R FPoHEe, adusg 01 grams
ofpnyeldesatbons tithARtoilgngnangy disfribREombetiseh 4QESIBRSC (1000 °F) at 0.101

:Nﬁ{oduced. The total product had hydrocarbons with a
el

@stribution of carbon nunbers in a range from5 to 32

E&8p1es 41M2: Ihth& JIfla@ rud) Feell il @11 déh SidiRe B A Pesence
2~ VPa Z g the contacting
A C oG St And\[S alhe seagtforgroeedates, - -

e
oduct ha
LSRR et the same
asfinBxaEB1d 9,eRedpt tHat 150 £:988 ofdrude fEdi Cefro Ndgro) ball 60 BR@sE€of the
K%@Sﬁﬁles denmonstrate nethods for contacting the crude
f

WGP/ GO griAlyFveRasest: dadiempt Uamqﬂn?éneg@asiu(sed as the
R L S P L

gipplaisa wemesentation détheraptbumts ofinbh-candénglitde gy, chuderoddB, and coke

. gravity was praoduced anpl es 15-16: Contact of a
iscaiecin B . T a0 apresek neh e exofesedgbnss 190 and 192

; A i ) .
At R RO R et B ey AR TR g hepy s s
pragpead abased o thedeigleed theaordde feadt | on procedure were the

sa in le 9,.except .th t ru eed. and

cat PSR |5 OP PO Hesctabe 140k dctPy oL sited o), and 4
Wi 0P cSIRAbEEARY, Haséd orf 1hE wRATR of IHERCerfoATER0, Whsdtbiifeed.

In Example 12, 84 wt% of crude product (bar 190), 7 wt% of gas (bar 194), and 9

wt% of coke were produced (bar 186), based on the weight of the Cerro Negro.

B R R HRE LR B

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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(C2) was used as a carrier gas. In Exanple 15, 138

grans of Cerro Negro was conbined with 60.4 grans of
W0 b@sMeBB/RCCVCs COs cat al yst (sanme cat al yst BST/UR2004/042218

Exanple 9). In Exanple 16, 132 g of Cerro Negro was
hydrofdnnsearost wien&3nthating aomde feesliih itleopreeacdoflm pdfranieshlt catalyst

Stanford l\/?terl als; Aliso Viejo, CA). Such silicon
toprpdicge el Brodiglved to have |ow, if any, catalytic
ERAQBRAUESY: WidAhchidS CHAREPR TN/ PO AEP AP tdvity. The

Mpr e, the mxture was neated to a

appagatts, oractienpeceduwe endthe 5002 saltcataygovarotheshme as in Example

9hours was netered into the reactor at a rate
Wcﬁméhaé%}ﬁﬁeﬁc ORRIF QRARYAIEd from the reactor was

col | pe4Bpleiln, t‘h@ @ea%air ?)résgl@fesva@m Mpgm basi) Hﬁhﬂgt}é Bakkting
pressure of 3.2 . Crude product from

parteel. obmide pquk;lct/mth Adh guvitslaf 6 abhWS 80 avagreetlucad. The total
le.1 36. 82 .26. 68 Wt % b d th
oA By SR D F BB Bion ! Athp POEoR P Stke g 5 t0 32

(ské Bitivel 198 IFIRPl sgravity of at |east 50 was produced
fromcontact of the crude feed with the inorganic salt

c at allyléwamnie { hehe epeplon PresHe tes éghMB@ hElde/ psihduEingrthé eontacting
R E TR Y o e

prodastitay hS)ﬂrol&bw@sSwn]ﬁ @dlb@lﬁﬁltfoh@fb@ﬁbﬁﬁ aginberk it B eanpeden 5 to 15
feed with S|I|con carbide in the carbon di oxi de

(SE%M%EQQ@FA’I iAbugh the yield in Exanple 15 is | ow,
t he iz Si '
pr o5 SHEsE extin R0 Biinethorod0F DR BR e GyhE el it hydrogen
intthapresdree iofi ass lrioug@ﬁmﬂta:fata(byst af vanipds pessurestd roduce: a crude product
n-catal ytic conditions. The yield of crude product
with g aripe é\tPi EVALY o RYRRYIPS e RTFFéUVr a P prughsith a higher or

loWePQ &rdvﬂ %Wﬁc@ Exanpl e 15 al so denonstrates .
ydrogen s generated during contact of the crude

iannles AS{li6e Msetmnfa Gfudeeedin ltlgahrasenml dfaand in t he

Hﬁﬂ%’@%ﬂ%u%é( Iﬁgxéﬁlgle@%%ﬁa@@ tﬁataﬁhayahs c@aieqbwnaﬁm&enon
an Icon Carbide at At rmspherl c Conditions.

prapysairawers, the samas 4san E@ﬂlﬂ@@&& reacent thal thefoseds faetband@talyst (or
|t I t Ex
SHOBLAPNE .72k oAkt o R AR B B donice

(C@®AGH0 ﬁlsdmtaaﬁﬁlé?fgaﬁdﬂi Ex&{plé M ,0881riheoPdehd Negro was combined
vessel and %gr og as was used as the hydr ogen
KoL ou/hn

wih GP degranmhaf €O/ Wmeptadyst @@mﬂralta(lm ayinggxample 9).
In%{ e i@ ggg%‘;b&gfeﬁonqgeég W QOmE{ﬁ%d Wﬁilr rgl%§ o% Ll?%n carbide

e "was eac I on era

(40Ineswhy Stheford Rackrialt Adind dgejs, OA). CSudﬂe;lliHoﬁd:uﬁbﬁde 1l aSheV@ﬂfﬂo have
coke produced are tabulated in Table. 4 in FIG 16, In
lop gme@t@ﬁl%wepqrges yler theauacesh ondaians segssibed heteyps t

125 1580 e GO R LHRBRE S0 v

pe\mﬂ af 2 lmutse MherGouwes maegd ifitbahe FAGeSAK BE of 100 cm>/min. Vapor
generated from the reactor was collected in the cold traps and a gas bag using a back
pressure of 3.2 MPa (479.7 psi). Crude product from the cold traps was consolidated and

analyzed.
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As shown in Table 4 (FIG 16), for Exanples 17 and 18,

when the tenperature was increased from 375 0C to 500
waaaospe@akict i on of gas increased from 0. 02 gr aPGT/US2004/042218

0.05 grans of gas per gram of total product. Coke

pr odincExantple hHNIHEX granhe 2668 eth/of bazml On 1he weightsofttbe &rudd feed) of

» Sl By aingarooh Sautl vtk BLAREHY o6l bth 50 Piiagsiseh pm contact

oﬁhé Qruﬁg G RBsR e ﬁ’dﬂg&n@ éalﬂé%sttlﬁ R éa%ngﬁ@ffﬁe Sfnosphere.

fur per gram of crude product at the highe
t enphlr&tam;ée 1 GAtSH/ Scgramke (]plr 2wosbased o&lﬂ@aﬁmgh@f thewcrude feed) of

19, tacted with C33
a GE{ BT hEstcn bt e P AV e SOt he s 2RE pangect of the
crh@d febd 3 Sick: caﬁﬁa@ﬁ%@a&so@amﬁfdé%nsgp%féct gas, and
coke ﬁroductl on are tabulated in Table™4 in FIG 16.

Gas plthonghtthepieldiorkxagwle 1 nistanthl én-giou g@ieaatm@ftadlyﬂtogen

sof R R uEEon B THERRY Corf e et i BB sthifneration of
hydaike) preokE cal pdicaditiohs ETaOPIeRd dferbddipronest igER ?lfe 16 is
o

crude 1Jc%roduct 0.01 grans of sulfur as conpared t

ongchal{t thepckhef wrdaprodet i Exampler SgEaample Iralsedemonstrates that
o 5o S5 XHE B SEUSF BB s i

arﬂ)ﬁﬁl‘lﬂl&i&s&ﬂ;eﬁ&ghﬁeo@ﬁhﬁ@rogén@‘dulrctecon car bi de instead of

the i nor anlc salt catal st was charged to_the
vanples,d7- ! xude Heed ? a..Hy rpgemdource in the Presence

oﬁt@;mgg@&#m@ég e;a%@; ggi' eagg@m,sdé%ng%ﬁsg N@qlifal e
Atinckhetio €mdikbonsc aTlad aiparateo rattionpoeedird 2rgledoal afd the

. coke, pe ¢y ude prad 5 gra f

mH’@ﬁm&éﬁ]& 8%%‘8’6? \@erﬁéée SaPSan X@ﬁ“ﬁﬁs‘; GFge@F ﬂ%&ﬁ"ﬁ%&’&]egm was

ad‘ﬁ@éi @1r9d’t H(ﬂ%jreaaaﬁln‘s"ﬂ'eéﬂ&l @f Mcﬁ’c%ﬂ%rd?f ﬁ%ﬁﬁlt’i(ﬂl V@é?ﬁ'mh@hydro gen
036 grans of sul fur per gram of crude

gqsm:adumd ascthﬁbadregelt soupde. d?f@:re@:itcmmessﬁresmsfmwldﬂPagléhFrpm)

d duct. Ex 18. The ‘
afipg iy o freetiof: i Fiteed S BPuRisates 2055  min. Reaction
tefapaaRIres stbAmaNfly ffesPhRMpeieent45es OV Qdds fodhéts g@v 8d coke produced

non-catal yti ¢ condi ti ons and conventional netal salts.
ﬂﬂtabgb@dogTaéwmﬂlﬁdﬂ@gen fl ow rate of 250 cm/mn,

e TR0 S098. Bk RRRANCRARAG; Bl ysgt In

Ex@ipienrlans &hitﬁ:t@gmﬁp@atuf@sdamac nI‘ﬁ'E)@ﬁip@é V3, itlfe contacting
conditions, In exanples using_i noré;3 nic salt catal ysts

te@B@@‘E‘(ﬁ’#ﬁ)lfb%teWﬁ@urﬁﬁangﬁﬁmén 200-69&°Ca6), a decrease

t h
v RDSERE Eid DT} ko RRLEBIL 14 BRI Mo was
lnaﬁémﬂlﬁ‘lmlﬂ871 f(b to 5300&?@; IpeoduEuammf gasAficreaved &lohe0.02 ghan€s to 0.05

Fromthe quantity of h dro rhons in the produced
gr@lag of gaspef B@nhaiu toggl Rragufly Qﬂ‘ CRRIUCH AR OMERES fi%creased from 0.17
it
gr&ﬁg 'tc%‘g@%agl}% Heokl g@%&m ci‘ffgre/"f%%naé’ ag%ez t%}/«%rﬁtg}e. The sulfur
cohtdnabf thoonnite pocﬁdmt alsteddoeded fromalc® e grawisttd 0 0B gebnaeisulfur per
of ,a Crude

gr%?ol? r %im@ﬁﬁéﬁﬁp%ﬁgégﬁe@aa@mﬁ @Wéudﬂrrgg@w&ha@eﬁ% of 1.8.

VC\gtr gflhéﬁﬁ%p"l’e 19, SrRACEMER! Edtactedit Bt 8LCOY utidric6RMtions similar to

the conditions described for Example 18. Percentages of crude product, gas, and coke

production are tabulated in Table 4 in FIG. 16. Gas production increased in Example 19

relative to the gas production in Example 18. Desulfurization of the crude feed was not as
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Apparatus in Exanples 21 and 22 were the sanme as in
Exanpl e 9 except that hydrogen gas was used as the
whyasogsns source. | n Exanple 21, 130.4 grarrs OPCTZER2004/042218

Negro was conbi ned with 30.88 grans of the
efiroteyezisip FempplestBodihecaids Braduot erqd@re% ia Iovamnde 1@Bafl, per gram of

ordicibiEy, .0 FRABRRY e es SopReli R SRl Bl DEGIDBS P per
grarhef cirude @rcfdeedfomhetdm@ pradhect pradﬂeed edekamplé U8.e was

charged directly into the react The hydrogen ga
Eﬁ%fﬂ@?ee%() 1512 SOBPARNREFATPIE 408 pemnla ¢ 8 ofn ERAmRIG 25*1?@ 13

grﬁﬁ%%@ﬁ’co%%lﬁ@é gxg{ég%gﬂhb %Qﬁgan-{ﬁ %1@5&&2 stRE Lnsd géﬁ oo t‘ﬁe geactor.

eat e over 175 hours and mai ntal ned
Ga3 @Bodactibw endl cdkeprodiitlien sigaidicautly nergasydah Hxampdes20 rela’uve to the

i ncreased to 400 QC over 0 intained af 40
eI BIon R foke RRRBPIanTo Freats L Uaiiachast npe opialyh eqnditions,
0. ﬁ%aﬂgof ﬁf r BBsn b @IpeaELNG.05 ?Pa‘?nsr ShfohYondins@ble 3hE and

I A conbi nation w th the hydrogen gas.
0. fwnams oﬁnmdhypmdmgewemmr@mm eFhkeiciude praduet preduted in Erample 20

renai n eating a ol di peri od
he 06 2 e T Paelfin 3R S el Bost e ob BT erems of sulfur
f 8361 dfLRud i bidRcirm Bxaaipkasged to 500 0C and
perml nt ai nedeef!:;lftQ 503 OCCfor 2 hgﬁf‘s Cener at ed vapor from

t he Thespexomplessieowinbteatedibal the cafelysesivged ma@maﬁ@s B apeisl8

proQg%eSlg?prg\é dd rg?uér%g)li'zgt fr{-gaq]c}w(ie %Elxtéorp% lragg Q(inveggoaaq} nbelta& r7%1’:5 At
50066, dndd %/ydrb@e&eﬂbv@ faté bfezmmmupﬂlet Aeogtssiokeas nef- a
dark reddi sh brown dr ocar bon I|qU|d (crude product)
copgrasalat &3S WOv sEngjcapiy bovist Srnchelameunts oherkie apd gfmon-
f COs/1tt"CCVCs COs
R o

wat @i exameles mmg moﬁgmicl sahmryﬁtsC(Se@ESaMﬂSS pT o8l m@able 4, FIG. -
fromthe rea reator vvasm ec
16} deCIsAINRSA eraaé Hhtile Beisent o) gw ¥%I tqnhsm

prddied ER%GbAAed Gt hoBThRR p f%‘?r%t E@ﬁ%’?\%‘%ﬁ%@?ﬁ@l%%%wble 4
FIGely. Wirerh tlsd quantity afdayticgerbons inrthe pl_;mﬂuofgbgasaﬂhemimnime} @acking of
thq vitge e e amateridp B A Bof 0T lh at Bogt Hobiher LR e at most

5 v e 68Rk, IbRsdPRTRE ﬁ)t;ﬁ?amoﬁﬁ%ﬂﬂrﬁdezﬂae&j @mﬁlﬁéd @'Itﬁ% h@'ﬂrogen source.
mprovenent ofCt he propert| es of the crude pro uct

0 s Ce , e ) D 01 1 .
A Bﬁmnﬂ@em edqsptamﬂ Q@meEemaBérﬁe as?-m Eb&angﬂ@‘)@ﬁéef theﬂlh ogen gas
p{phe crude p?oduct produced i n Exa 2 not ggl ng W sen ga
wag gbasl asghepbydspermrostreadn Exymplerl, 1r eraw@f&e@mmgro was

rties
cof B SR 1 AR D S BRG0P R L S Sy feea
mifRrd] Th@xanpeR NN 39 6peahs bMCRECNESD. wiRIWiRd Wil & # grams of
Contact of a Crude Feed wth a Hydrogen Source in the

silipp earhiglg to form the crude feed mixture.

The crude feed mixture was charged directly into the reactor. The hydrogen gas
was metered at 250 cm>/min into the reactor during the heating and holding periods. The
crude feed mixture was heated to 300 °C over 1.5 hours and maintained at 300 °C for 1

hour. The reaction temperature was increased to 400 °C over 1 hour and maintained at

400 c.’C for 1 hour. After the reaction temperature reached 400 °C, water was introduced
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ofa K COVRb CChZCsCO Catal yst to Produce a Crude
Product with I ncreased Volune Relative to a Crude

W@Fe@ded308/ol une Produced under Non-Catal ytic PCT/US2004/042218

Condi tions. The apparatus, crude feed, inorganic
int@thalrgastor ahndate @80 gﬁmlrpmamedm@lomth the hyduogemgas. Water and

d bed t th de .f
TGRS el GR A e e e s AT P e R A pgperiods.
Adseiha@aihing tﬁ'&%@ﬁ@cﬂﬁﬂnﬁ@tﬁé §€4OOT4IB te ea@idneBrpERIré Qfas increased
Negr o) had an API grawt 7 and a density of 1.0

togf 091 °Caand rBaiBtapied at AOESE fipn 2hass. Gorergjedwepasifrany élecrﬁ@cd@r was

colfisgen 13 apsiind s SBF AP R B B ops was
cdr@@ﬁdd@édarﬂe%hﬁ%@d product (87.6 gr ams) with an API
graviqﬂé} of 50 and a densi 7796 g?m_ at 15.5

( 112ImfEsanype 2 br Salicggmes méiam baspd on fhypweichhef tbe crude feed) of a
dar[< lﬂg dlgh%q‘gWé %ggro'&rbgfl hﬁg{rdgg%ldg gfj()d#@ﬁ dnd Qvagerr?ﬁS gﬁ were produced

Icon C reactor.

aﬁ ﬂﬁkbﬁ frofm/édngacaoBihe @fudsiftdil wiih Al KMVRIB&IO@JCS}QO@ agtaBst in the
density of 0.9861 g/nL at 15.5 0C (70 nL) was
ﬁf@%ﬁmosnbﬁﬁf‘er t hese conditions, the volune of the

crudg
appr OXI rmt e A)gIgL;;J“lr;ag)a]tf Zélﬁcpt %P%é&gﬁﬁg ?prtoﬁgceg rfﬂod% the
rehetert. Tﬂ'dneac;toi wasalmﬁedtdaleamf a1 derk oroeh eiscqrsdydesedrbon 11qu1d was
Exanple 24 was signifjcaptly less (4 less) th
re\mvs og the .r%?&@rpgsmﬁ@ b ot g 1E§° eyt Hauld Was
laf it %nt%&(brf RSGuid M@ Wi IRon F&Ef?)‘ij&&h tﬁé‘ﬂy}’d}s gél #mosphere.

pro ucer's ability to generate nore vol une of” crude
Am%l uxcteapmm watwierwie produat wey elgervedxalpiepl22.] réetivaita yield

ofgde Rogstpresieey oy OBt Gar o vst . Sl fur. and Ooke.

. The g 1at2w$1e§1@ﬁstfa@@sqnl iBprdveRfeasr the PRIpRrifcd 8 FRMBudSproduct
in Exa except that the steamwas netered into

pmﬁecheamonetb@ds;@@crcbﬂ@/hﬁmn reh’cé'em@wdﬂmmx progoeg! using hot

WG S5l B SRR Dot B IRAPITD e s BBl ruce
pilogeét fohsBxabplernanss d@ﬁtdlsi@m& Bib?cﬁiﬁ&’ Iﬁﬁaﬁfﬂgr&ﬁbﬂ WSExample 22

(31, Ga(%rarrs) was charged to_the reactor
nq»@gm tigdeiniedueadas a panorgLherwe prasyet predesedgn @zxample 21 had

SRR A PonBliBFRnG® § 00 ERher BaRulb P8 P8 o 3.9

d@émn‘ﬁecbﬁyﬂsuﬂdiexhspeﬁd)nvanadi um conbi ned, 0.042 grans of

sulfur and 0. 56 grarrB of reS| due. _AP| graV|ty of the
Ex les 2324 £20: f 3 e ) : gen Soun'cg in the Presence

of?khg_lé_@eg/lil% C@;%Q%F@B%‘z&gg{g to ﬁ(@dﬁ@%ﬁ@ FQ)%% ﬁlncreased
VolumeRelatipe osla ctmdaiﬁ'dommzvmmammncedamier Toa-Catabitic
chadiliphs b wrieresi ot Helaorasn Gt o Srapea Bteste vs the
saglgése’ls dEB8iHeR iR ExARPle WO Lk Rt B chulie littdBfas RRLtIFRh&e& to the reactor
and hydrogen gas was used as the hydrogen source. The crude feed (Cerro Negro) had an
API gravity 6.7 and a density of 1.02 g/mL at 15.5 °C.

In Example 23, 102 grams of the crude feed (100 mL of crude feed) and 31 grams
of K,CO3/Rby;CO3/Cs,COs5 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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0.16 nol es of hydrogen, 0.045 noles of carbon dioxide,
and 0.025 noles of C2 and C4-C6 hydrocarbons, as

waledosnaisped by GCZMS. The bal ance of the gas weST/US2004/042218

nmet hane, air, carbon nonoxide, and a trace (0.004
nol el Exximpiv aporiet graims vficede feed (€00 mThe ceudedeed)rand §0tgrams of

s an zed ysi ng a conbi nation of r omat.ogr aphy
siifen @Qg Bt tp Jhe FpRglor; r%&@dﬁ it C10 @raa vt 4o APL

b I n
)

0. OOUngwrah@e@bmjmonm theerduha oﬁﬁn@tt)delprcducrt ppdocerpivom Example

2wl adropmatd 105 atraSnan e ol hibe fabe it MR vone of the

ciald gRdhefedutee nijEﬁ?&fnﬁl@tZa'Wa%ts@mﬁdahﬂ? 1448 ££0% i’és@) thad the volume
was renmoved fromthe reactor, , and t

oferadle/preduct Phaduced at Exesenle 23t Al wgngtﬁml mmasmmmisme ofiproduct

ht fr ns_to. atotal f 37.38 grans
AR narbder S Bt Buthfre ot et GpctinE v Mithe of
it @¢udal K2CBZRH2CCBZCs2CCB catal yst). The first used
cat al yst i ncI uded 0. 15 rarrs of addl t| onal coke

KEBTRIEE I %ﬁzﬁ ggga AT ——

pmmw@%& thé Edind iibelnfEKaﬁtpléJS eslcen talt ﬂiﬂstéa&ﬁwﬁ@nﬂfe@étﬁﬁlto the

to produce 150 recovered total product after

repeleb sl 00 FRE iy %he é?z@&?;@%bzpﬁbﬁwé@s castyyasrenarebbgombining

058
ZFPQ (%H@é%f | on a%ﬁg§$ %élg?rgfg Leleh S. The
gas Tlm:ctrudceﬂ:,ed PES0. 3ﬁ3gramsf alghKZC(()}/RBszV(éﬁCO)E chmtyrso@erﬁ grams)

wRS e B Teadae T CriaNgsoche C RS e oride Teed, 0.04

¥ o
oAl 580 B AR 01 260 oo s

i 000 Ocgfrarhy ol wiclkeal lbod Salwdtdm eotbbinkd, I042agrgms b€ swiBerand 0.56
100- C. orti of e.mxture with a boiling
R GETRIBEr AL ErDaY BERB T G NAE uded.  per. ol e of
t ot aCohth&tloif thtiradeOead RPRsnetRard B tHEhr8¥ned oLthBY |

benzene, 0.04 nol e% of tol uene, 0.03 nol e% of

Kr@@ﬁhg@%ﬁ@szcéh aatelysmoﬁmeé%anfgrmpécmw €aed, 0.95 grams of total

ounds with a boiling points bel ow
pr%ﬁ@&oae\é 6@ éﬁgﬁﬁg@ These products were not
det eThedot ptdﬁlut:’hﬁclﬁdéﬂj e @ath of Thal proedkt, C@Qﬁ%ﬁéﬂs of crude product
("second used catalyst") was renoved fromthe reactor,

angel]- fegramy ﬁﬂhrdxe?ﬁrb%gqu dde totalegas seberied ineludedipsr msfe of gas,
o J8HGHR PSYEREE L Lhe LEARABE S Rt A coc

h}tdﬂ@cavhﬂng,fﬁs defermhied bryiGC/MS. KREERBA JEMRLLES 2aBnethane, air, carbon
cat al y ()i The second used catal yst i ncl uded 0.32
gpd @

MGRGHES ree (00 molea) of expporded eipde grodugihg 0. 67
0 SR ERIALSEA £ KA LA OB oy
masegeamnadtyys tThe4duddproduriricivdod pmadtneeof Ipelto@ it afith a boiling
ragéeugeetw];eeneijoo-gi%%4° ' ngsto’?zfl htqgltd%ro ek %lilftarea}lqgugédl ()1.(4506 grams ethyl
benzene (a monocyclic ring compound with a boiling point of 136.2 °C at 0.101 MPa) per
gram of mixture. This product was not detected in the crude feed.
The used catalyst (“first used catalyst”) was removed from the reactor, weighed,

and then analyzed. The first used catalyst had an increase in weight from 31.6 grams to a
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granms of coke was collected. A portion of the coke was
attributed to coke formation in the addition vessel
waole@s166308/ er heat i ng the additi on vessel since ROWUS$2004/042218
granms of the 133 grans of crude feed transferred was
total rchegtt @€ d7.3 8 lgmmofaalingreasd o€ 1.8 Mrll%l baked onler weighthofithe original

KOO O it B AT thaSed psn b gaectined Uhs giatpent
ad®fi¢haPEol@26.0085 ér?an{me Qelfed O@E@l %(91%2%_0@1@\5 ZndQ). 8% Bhms of

car bon di oxi de, “and 0. 03 nol es hydr ocar bons.

Kﬂfﬁ@a/BbiQﬂdGSz&Omfmg@asoﬁmgd aefelyathe, air, carbon

i,ge., d d [, t. f
T upl R0 A% T LRl R g
(361‘63@%@)&@ b&tBe W50 gramsbmrédwgreampp@@ﬁmﬁ& 15942559 8e total
Theué)ortlon of the mxture with a boiling ran

predgcttrlm% qdonerkgémr@wimalov@qlm%%?egranp@r‘ hgmdmrwie proguct 0.058
oY PAREG0 TR Ui R1 bl ThO e RN S Gollih s, 015

mele@ Behgdrag@l, ofoparanxyf @ifiton dietide ranaenbmnbleé of ez-mg
The_ used catal yst ("thi rd used cat al yst"

h}idé%@@@Sf TBePelarce efals eas Wasameghene, nﬁmem,weme@ﬂam}%@pes of

g had an increase in weight from
ev}ﬁ@rgﬁ&cﬁf}r%&f‘%(aﬁ{’ﬁ% vvei ght of 56.59 grans (an

i ncr ’El&sa'ud)é profuattifeludrdsad e o b ysdhvecgbonoiith b boﬂmg range

Rb2CQOB/ Cs2CB | De
RIS T e Y
14981 pertadda, p-gpﬁlolemfftgtapﬁﬁqd ﬁgﬁﬁkéﬂ%& d @‘ng e% 9)3 fgg'ﬁ Bzene,

of additional matter, O. car
0.9¢ mowic%of tqlr@hnog(ém n@l@ﬂ@ﬁn@taamﬂerm‘ ank §.gem mo@e%éﬁpmmyﬁene

o e R T B OFE B0 98 ST T

pro&i&yis waitho? dQLRA5 e of @M%l fedd.ori de with the bal ance
bei n ]ghot her transition netals such as chrom um
a

t i t ahlanred aetalyst (CenspudruseAsaidistn stas aeredvadrirarhitle reactor, weighed,

B LR e

totahetabweight bf 4'5 44 giaﬁh@ (&1 TR asyy STHBCHA,HasdBdbthe $RYeH: OF the

each ruﬁ? ced by contact of a crude feed with a
orjgindl gehst 4@@@@&&@@1@%}'% ehhesseeond yred cafalygtinelodeh. B2 grams

ofeAkala%g b oﬂg; g#%g%p r-38'%7 gr&% m@n@ af%uo%d%f QBiGs:.

cont’ent I'mes t ¢ ring
ar omadditienat onide fidedql 04 bans) wde C(ﬁrﬁﬁded Wwith tl’ﬁﬁebd)ﬂlgusédl ogelyst
g tri b tion bel ow 149 Ocpafor the three runs,
(%988 69 Bepduss euEemytorufeipeds d 84 grmspf tojel @ﬁﬂu@fand 0.114
S (0]
L
addtbme/dssehdmefte Qmenhghttngdhe béhdition uebselfsired)l 04\ drimaof the 133 grams

of e L3 Bl ety cr ocar bone. ves 2. 3 e 36

St A S ut e o ber 0 O AR LRSS Q4 pl e product
and@d}idar@indeﬁ/hmmmarbomfgahofhe tqta;i \gaslirmhdled,qlee mudesofigsms, (D ®8 moles
ofﬁlt})grotggxll rOdO é otL carbon cﬁox1de and 0.03 moles of C,-Cg hydrocarbons. The
balance of the gas was methane, air, carbon monoxide, hydrogen sulfide, and a small trace
of evaporated oil.

The crude product included a mixture of hydrocarbons with a boiling range

between 100-538 °C. The portion of the mixture with a boiling range distribution below
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tenperature controller of the feed vessel failed,

overheating the crude feed in the addition vessel.
WEW@E/066308 t here is no apparent significant del BCPUSO$E042218

effect of even the |arge anmounts of coke tested here
14h°C inslusled, pﬂrtgsanmbf hydsocaslaal lgasﬁursy&ﬂéhgraﬁfs&th}aﬂoenzené 0.027

exgsrieforbd, b Bedbs drindB Ry o ng R Gpf phearpgvtone,

dédiethendtbds wfekiyGCaLs.0 of the C4 hydrocarbons was
0.61. The C4 cis/trans olefins ratio was 6.34. This

r at i bhaased satebishiithied wspd katghvst”) waareménedfrosuihetreattor, weighed,

wLIRNORT 906 il a8 RSSO 058 108 rams
a i?oya'l ettt 0 56. SQI@ﬁarﬁ)s @R inchése of 29 ma%\BEsed bﬁ@ﬁ@&vef‘gh%‘f th&8riginal
predi ct ed thernod énam c C5 al pha ofefins to

KiGR#RhG 04l satakist) o Dstailgd elementa) andssis of the third used catalyst

N G E TR N —

gratlnebf cm'bmagt(] @28<§ra1ﬁs of hﬁfaga:mL e. 0255 glaad Folky8dn, 8.046 grams of
ntai ning Crude Feed with a

“ﬁ}f‘ﬂ?’ aP gltﬁggél{’ ﬁé)ogg sl Bnadinm, R 0007 grucomgkel,
0. é‘&sfgmg xsﬂro Tha F oas ?faﬁ%x &l &ﬁg%ﬂ% %@ﬁgﬁ% fa JEES

he Bare as descri excep
tra:l,‘lmm:a nieald suchetsivhrmemiuam titaatmﬂa andeirendiont i nuously fed

to the reacir t}ﬁ: I evel1 of fee&knl n he react or .was )
roni £ 07ERCRTERIRg I e SRgPlS okRisy /pretalsleppsited on and/or in
th%b?@dﬂﬁ @i 't’%ist 86nbi dFRRLHE Y)VEE%II?F&&' oftruad grogﬂMg@aﬂf:Esq 80% for

the Teactor. Steamwas continuously netere
eaglprunp radeged by corring Ofmgluga iéed vigh & hydlbgérysiurms the presence of

th négg%r&eﬁgs E%&ga%? "Pllaﬁ, ég%t??@ a rrf(mé)cyc iC aror%at%csgcrongt at least

10&2@@&&5@&6@&@&2%@ aﬁﬂﬁa’%ﬂcy SonteRDIR GHATRL] o$ b&'nﬁg

to the reactor. A crude feed (bitunmen, Lloydm nste
digteibripan belaw 149 °Gn AP grawty of 9. 4 a sulfur cont ent

of G egﬁl?e@ul?sf tlﬁel‘gvexlér e 0131 grocfu%ls ylﬁ a(Pgs& %engmggt ofothe

grans, per gram orT Cru
cnaiMeéd)avas\SQSBﬁ%t\olﬂﬂ@taﬁ&érd Hbeiation ob2. bUWITER MBSige coke yield was
5

Q g metered fromthe addition vessel at 10.
7500 ﬁztSS PR ahe Weihich! theycrae fedhiviith 2 gandsyheeyiations 2.7%, and

the,CzW‘é ?‘ﬁc gy 'ofi gasBYR or Llﬁﬁ? ﬂg?ir%fc%ﬁopﬁs Wads s Ut {3 %V(;% 8% the

rae\NaSIHS I en O mal ntal n
wdlgxt olf thermderrEebdtDamﬂi s stanadard desdatidreeftD. 4695, The b@xﬁb&dﬁ%l& rge

sap LR BobRot BguBend Eap Hek fuigoche T tal in which the
teriparifaRelonte AeH &Tth@ﬁefi @@s@el"faﬂ%ﬂ tob@rhgﬁth@ft){é Eruﬁ% ?%ﬁgr? thethddition

total product (in this exanple int ormo
vesseh diven sef thexedmho apmoent sighiftcatiadel ciéridib4ffegr @aemthe large

crude .f ee rocesse ove 6 hours. Froma
e iR BT ORdRe Sy GLSBIGH SYiRan

r esiTgy @a{tﬁ%ﬁtzyo%ﬁﬁy t?Stté’cﬁleczV\ﬁhQMQ PhOBRo Y B té%‘tgl Cs was

per gram of crude remai ned in the reactor.

0. 40 oteaadphagflefinsdgo @mtgmel ¢leﬁms 1akio bf the C4 hydrocarbons was 0.61. The Cy4
cis/trans olefins ratio was 6.34. This ratio was substantially higher than the predicted
thermodynamic Cy cis/trans olefins ratio of 0.68. The alpha olefins to internal olefins ratio
of the Cs hydrocarbons was 0.92. This ratio was greater than the predicted

thermodynamic Cs alpha olefins to Cs internal olefins ratio of 0.194. The Cs cis/trans
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the nethane in the presence of the K2CO8ZRb2CO ZCs2CO3

catal yst, 0.93 grans of total product per gram of
weewdoedleed was produced. The total product i neCT/USZN4/042218

per gram of total product, 0.03 grans of gas and 0.97
ogfiasmetiofwasrlufe Tirie thiivt wasegredterdhargthe ipeedicted titermbdynamic Cs
r.used in the reaction. The gas

e.and wat
c}gﬁr@lﬁgl gns QP éﬁa?m of gas, 0.014 grans of hydrogen,
ERad femmw& oT A RARIVEN PRSI Sulfdr @@ nlli @fud%@'e@&@vnth a

N e su f| d el '
R %gf learpr%coeﬁ Wersfh Sl &a@*&s@w S ?mapt that the
cridyle feBd)¥n8thalks SO WRai Rvdrd contBXaHRNY Eod tOXEE RAEDr. TRY feoa of feed in
nDnOX|de and car bon di oxi de were produced. The nol ar

the dgactr a¥as aagibioredisiesa ehangoincweisbiofihe xeadier mb@tlama gas was
TR B § 590 P Ik B IS ao bR Bongpugpapymetered a6

g/ﬁfm@the@mtmnds 0. 26 grans of C4 conpounds, and 0. 10
grans, of C5 conpounds. The vvel(g rati o of iso-pentane
to nlhmergeicsy tpﬁ@lﬁbwa%wa@ﬁ Ay rembipiRg A2 Bemes eideCOs, 32.2

grgm§ of ﬁ'BeCé’)%‘gﬂo gf ms Of %sgé@b uTﬁ‘@% ng/ﬁbg#)?ggzddg cagl?yst (59.88

non- condensa ns”'was
gmmn)awamdargmldoﬂnexreagbﬁm of C4 conpounds, a but adl ene

t f 03 ¢ A at f
o1 o R aicRfor Mk, ey SPFeh ARG IchaTiSE a8 AL GAYY of .4,
sdlﬁ} b&l’[&’i’[ o2ORP%erkmis Qf ﬁflﬁﬁ‘ Sa.nﬁ% QI Qitkertor l49%reﬂﬁs, gram of

he data in Exanple 25 denonstrates
cru@mfeledl,umssheptedmﬁm adgltmlh vassebtoaltSOVC€. yTHe tgh bitunb wvas
Ieed n, t.h esence of

, JF ne catah ﬁ
RGeSt AR e 1 10 Bt HeiBigiin an atempt to
. mbidtdin GRlAlMSEed H(ﬁ\ﬁd @Jv@ﬂé‘ﬁ% éf the lﬂ&{%td}rv%ﬁﬂﬁé h%%{/é}b!h@ rate was

for transportation. Exanple 27: Contact of a
lnﬁéﬁﬁwnfmhngnwvwh@deﬂﬂSource in the Presence of a K|CO

al and par
r eac | orﬁg%?%ccg)sét%?} r%% eeéie‘?’?s T Hléafegsw lﬁbt%g Sﬁt&&sf%r@ ayerage
1nfé@1$e@ E&ab&ﬁi tdnipdrxtaradfel586C. ﬂtﬁtdﬁuﬁ‘@oﬂh@%@a&@téﬁﬁ{/@udé feed with
ans) was charged to the reactor. A total of

thQ s%lygtrm%ucsfl adotgherofust dinhis eyprmpleds dhe fowaof thetrarater effluent
aEB ma difference in initial catalyst weight and
esi due/ catal yst mi xture wei ght, 0.114 grans of coke
per Atenb off16¢0 getend Eetudedbal wedpiobessé®oved &dioars. Hrased
the wei g Qt of the crude feed. A total of 0.89 grams
di Frefleﬁ iginisiabentlystyeishi pa eéwue/@af@w @@auwa@elgbto% Larams of

co%{@ gelt é}%ﬁ' of REQRYEL] de ﬂo'éqglgthque{ct&r 8}1{2& Jﬂé ?x%g Feed with

grans of gas an rans o cru
therethade ngthe Ipeesammwfuthz@@j/th@msiCMtceﬂalyss Od3i grarhk ef total

action. cl ude e of . gas, 0. 021
oot ber G pgE Tee O o eaTe TBF |Gt bR aram of
tofal &r @¢0% g%nsc&lf 49 Qn(g() 9HioflBns I r@%’i’fbt Uy UHAEE Bmount of
su 0. 65 grans of non conde
mwmmmsecﬂ:mﬂmwwtlmmunt of hydrogen sul fide
The gas included, per gram of gas, 0.014 grams of hydrogen, 0.018 grams of

carbon monoxide, 0.08 grams of carbon dioxide, 0.13 grams of hydrogen sulfide, and 0.68
grams of non-condensable hydrocarbons. From the amount of hydrogen sulfide generated,

it may be estimated that the sulfur content of the crude feed was reduced by 18 wt%. As
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produced, it may be estimated that the sul fur content

of the crude feed was reduced by 14 w % based on the
wowiogiose3ed t he crude feed. As shown in this exBopUs2004/042218

hydr ogen, carbon nonoxi de, and carbon di oxi de were
shevodindlid exéﬂfhlelerm{dawgemacarboromon@riti@ rndombri dioxide weretpostiuced.

iox de was. ocar bons. i.ncl uded, per

T bl ST P e S AP EHE O o
CO”D‘Ph@Q%Cs Qy&lacabaﬁ@mefud@ p@Pé‘ﬂéﬁMﬂﬁIdr&aﬂb%nQ r@ﬁ@ glfns of C,

C4 conpound and 0. 068 grans of C5 conpounds. The

ccmpfgmis 032 grams Oif %cp@nolard@ .86 grap@rﬂfﬁz@ompoun@ and 0.10 grams

n ns wa The ratjo
gO%lg%E‘ﬂ? 50 e gl%fl f ISO rPG{l % 160 nn—gsg;{ta%%ﬁ? Bon—condensable
h)l’dtd(t'@lﬁ‘(ﬁfs @8 9. 3VaBhedwdight fEﬁ@ o%oBﬁHﬁ@MﬁﬂButﬁﬁ’éjm tR€hotédBensable
of C 4 conpounds, a butadi ene content of 0.003 grans.

hymp@ar@@ﬁmﬁ@ %ﬂﬁ@@4ao€momhademar@n op Ca cemppungisod butadiene
|
o058 DTERIE 1 Plh Sl o I B o RO s 075

Apreiglenatto of alsieke; @leﬁnmtmﬁnm Qi slefihhiwatOBvi ty of the
[ ic salt catalyst, and produced a crude product

Isﬂlotr g‘eﬂn@tﬁ BrExane go ﬂ?@?ﬁ%ﬁtesmﬂiﬁﬂ@mwa pracessingos rglatively
hi h%ﬁﬁﬁ%&dé%ﬁ’@gﬂ RS éﬁtal%’s@ i ﬁg ?e gr%%ﬁtféaﬁél nidgh%é dgrrntmsh the

nvention w e appar ent
adtinity io€theafiorgimis salesatalystf amshprodwed ndiruty! produdssitable for
descrlptlon is to be construed as illustrative only
U3SROTALIONGr t he purpose of teaching those skilled in

EidiBpR72Y: iRt BPE @ruﬁ@%@ﬂ with &ngm’d’%ﬂ Kkcd #Ghe Pr?sence of a
| nven 1 on. e un

dSalve. Bdhd appareius aad ecatobprocedure was

i ] 2 -4 A
il e?ﬁl ﬁ?lggeﬁ%r?&’wssa‘é gg?”&a@’g@ blf Ao dbT KpGOPI LR ERYERE0:
call@se (e grahi%? QiaB ch23¢d ® tBOELaPIbACAISAP oM 00 athe Mﬁérﬁ@éjfeed was
and certain teatures of the invention may be utilized

prpeﬁﬁéqsiecmgéﬁbpws ﬁmm adlifferaneg ip énitiplratabyst weight med sisidub/eatalyst

th Aft e | benefit of .this
sr% I&l%p@lrt oonfjllcﬁL grta 2%|¥ 8{3}% e?% arH%e ee%vn%}gemge fggetor, based
ori the veightenths celelededdred whielr & 0’89/\grbﬁh@ OF toAgpasduch ﬁerf%ﬂﬁbf crude
the spirit and scope,of the . inventi on as descri

fepthwahprofugadoviihg dotal prpgct anqludgd) peyigsim of IRtalmrodigt. §:04 grams of
PR ob Ml SRR 030y, OIRELS Do RTHIRMIE g S

thareacti@r. gani ¢ sal t cat al yst and water, the hydr ocar bons
havi car bon nunbers i [ efromlto6 th
cr udﬂ’gefgé‘é glcﬁgggapqrggqrag gq,,sogz’é’ﬂgra@?s ofthydeogsn, anbg @ﬁaﬁlﬁ@f
caPJonﬁﬁ&io@% 0852 gf cﬁfcapffoﬂ%)fl&’eeg IS?S?QP% Pfhe)é tl asﬂ ﬁ:de and

salt catalyst exhibits an emtté
0.ehgatms o f gas-comleasabésipgiratcanlbensr Er[gn thmimmmn oBﬁ)chﬁIgamilﬁde

pr?t%ggg (%t 151%}89 bg S%Eﬁ%]?cﬂglah % IsT %é%gt okthe %ﬁ@g of \g%rforg gctecsl by 14
wi%h, 2 88RIbr the Flefhfbithe WhRTeahdY. LASSHOWAR RS BORSHIB AU dRGen, carbon

one or nore
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,-Cg hydrocarbons, 0.44 grams of
C, compounds, 0.31 grams of C3 compounds, 0.19 grams of C4 compound and 0.068
grams of Cs compounds. The weight ratio of iso-pentane to n-pentane in the non-

condensable hydrocarbons was 0.25. The weight ratio of iso-butane to n-butane in the
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carbon nunbers in a range from1l1l to 6 conprise

net hane, ethane, propane, butane, naphtha, or m xtures
wo b@smad3o8 3. The nethod as clained in clains 1POT/US2004/042218

wherein the water conprises steam 4. A nethod of
nogeeadensablg hydigsarbeny wash- 120 ke Cs rorgpowngathadtiengram of Cy

f | Wplelr i It catalyst in the

Copnggﬁ%ggg?ﬁg%ggﬁgmaﬂgpgggg%ﬂgécrude feed has a

r esiThieexaapledémedstates tiensdpetied pepeassnOdf the s irélbgvddehigh sulfur

el ront e B oL A0 s s
of RYIH AEEBt dikd RILJRANY gﬁthﬁ %Mg&@é pﬁﬂca%lg%{tg%%{pgg@gceed a crude

erein a nolar ratio e carbon nono
praduchontatiedir tenspertation. east 0.3. 5. The net hod as

cl ai in of cl ai 1-4, erein the nmethod

F ur teReBad et guf AlSmAb S RIdyBH g At slon Repegteo the
invnfiSAMWIM Be aPpHAT i 8RR REA&LRShe St inFRwW RIS Qe.ﬁﬁi tion.

claimed inany of clains 1-5, wherein the net o8

Adcarditgly, thisdesdription isstiorig cohgiried ds dfstraiasondy ahdis fgathe purpose

of fepE A e SRR H e BH U Eheraf mabehlichyngrnt theqbniion. 1tis
to be aademMtb&Y thhethk TS e dbdtichahatvy Sthd dBschiBEd RELRERE ® be

of water produces a total product that includes a
taken a8 exgpleviet enabngdimenss. aElemgntscindinyateniads miay 6 s@iStiaried for those

. VPa. 8 met hod. of .producin crude praoduct,

iyt ol s Fipsd pdiein Aoy S e Gt e pindpatures

of GRtiAvension inthytheautiizes Bidefer@bntHy, B A WOuBERC PhRnBtORR skilled in
stream the gas strean]conprlslng hydr ogen, wherein

the akaffqrhaying thedeeneBief thisdlescripbion ¢fithedayandion. Shargesinesyshe made

e e

- inveation ysdescidtgdrih slesfolbwinpaslgiai ¢ sal t cat al yst that

exhibits an emtted gas inflection of an emtted gas
in a tenperature range between 50 0C-and 500 0OC, as
determ ned by Tenporal Analysis of Products (TAP);
contacting a second crude feed with a second cat al yst
in the presence of at least a portion of the generated
gas streamto produce a total product that includes

t he crude product, wherein the crude product is a
liquid m xture at 25 0C and 0.101 MPa; and controlling
contacting conditions such that one or nore properties
of the crude product change by at |east 10% rel ative
to the respective one or nore properties of the second
crude feed. 9. The nmethod as clainmed in claimS§,
wherein the contacting conditions are also controlled
such that a contacting tenperature is above Ti ,
wherein Ti is 30 0OC below the TAP tenperature of the
inorganic salt catalyst, and the TAP tenperature is
the | owest tenperature at which the inorganic salt
catal yst exhibits an emtted gas inflection.
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10. The nmethod as clained in clains 8 or 9, wherein

the emtted gas is water vapor and/or carbon di oxide.
wda 200506081et hod as cl aimed in any of clains 8-ROI/US2004/042218

wherein the second catal yst conprises an inorganic

salt catalyst and/or a tiGhAIMSE netal sulfide

catal yst. 12. The nethod as clainmed in any of clains

1-11, wherein the inorganic salt catal yst conprises

one A0 : §ing:ONe or nore
1'alka]?ﬁgpgg??ﬁﬁﬁé?ggyggkggggggggb%négor nor e al kal

met abnthotihpaxirdésieed mathameron nera hxdbiarbonrsdnthe pisseice of an

. hydr oxi de one_or nore. al kalj tal_ hydri de one o
S S B T u B g G 0 g rom
154! tghb gﬁﬁle%e(ﬂﬂh‘% aQksi AR Sorférlf BF ht 188k 8/25arar@B 6f AsidWe Her gram of

sul fi1des of one or nore alkaline-earth netals, one or

crute feedaadiths indreanie salt catalyss exhibits pn gwitigdssas dnfiectipn gbpwemitted

am des of one or re alkal i ne-eapt .
sasa e Fige Deen P CrAtgn o v Rufied BY Trpopa
An%%»sis\m?&@dd%tst Nghgor nore alkali netals are sodium

pot assi um rubidium cesium or mxtures thereof
andporducing hydeogen gabre al kal i neearth netals are

cal ¢i,u nmagnesi.um, .or, m xt . 1 T
2 2% Hob PSR 1 VS 08y M g or mor
carboH A8mbe@dn atriigseffidigl t6 budsptieethethane, tekiens gropshes butdee,
feed has fromO0.2-0.99 grans or fromO0. 3-0.8 grans of
naplgba,duaniperesgheraplof crude feed, first crude feed, or
secanhd cr, f ] ' b
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0.2 grans, at nost 0.15 grans,. at rmsg/ 0.1 grams, or
at weBRcINgECYa fRedarithytmerapissal caialt igthe prsserce of steam,
c S :
Wi B84 héo REARE oo bl ol a2 e S T 0 gram of
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6.cr udéhepnettiod b5 clhintadh i0 209 of dass kb avkerein thepiethes fupthesrpomprises
%.@%gl-odS rans %5 distill ateS from0.001-0.3 granms of
usAEN BYATRE SO thG2ASSBFA™ 182 SXHRES RS d as cl ai med in
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contacting a first crude feed with a first catalyst mn the presence of steam to

generate a gas stream, the gas siream comprising hydrogen, wherein the first crude feed
has a residue content of at least 0.2 grams of residue per gram of first crude feed, as

determined using ASTM Method D5307, and the first catalyst comprises an inorganic salt
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the crude feed to forma blend. 20. A crude product or
a bl end obtainable by a nethod as clainmed in any of

W@ b@s0e6388 19. 21. A method of produci ng transpor/Usi0006M2218
fuel, heating fuel, lubricants, or chem cals,

cafeDyHo fia$ EXtgbiy Acanisicd gadintlettien ¢ff anckuitied gasainlaltemgeratire range

gy AU SARCTn % AEeOEL O¥ I REPOSH AT SEE AP RIS (TP
e MR B S sl DAl A8, BBy ot
poﬁ:tll(m ofth2 germrat2® gasmtenmi tn prévhicp noatekmodart dotprolwdes the crude
proX drt ovtvlrle?gltnltﬂegérude product is a liquid mixture at 25 °C and 0.101 MPa; and
controlling contacting conditions such that one or more properties of the crude
product change by at least 10% relative to the respective one or more properties of the
second crude feed.
9. The method as claimed in claim 8, wherein the contacting conditions are also
controlled such that a contacting temperature is above T;, wherein T, is 30 °C below the
TAP temperature of the inorganic salt catalyst, and the TAP temperature is the lowest
temperature at which the inorganic salt catalyst exhibits an emitted gas inflection.
10.  The method as claimed in claims 8 or 9, wherein the emitted gas is water vapor
and/or carbon dioxide.
11. The method as claimed in any of claims 8-10, wherein the second catalyst
comprises an inorganic salt catalyst and/or a transition metal sulfide catalyst.
12.  The method as claimed in any of claims 1-11, wherein the inorganic salt catalyst
comprises one or more alkali metal carbonates, one or more alkaline-earth metal
carbonates, one or more alkali metal hydroxides, one or more alkaline-earth metal
hydroxides, one or more alkali metal hydrides, one or more alkaline-earth metal hydrides,
one or more sulfides of one or more alkali metals, one or more suifides of one or more
alkaline-earth metals, one or more amides of one or more alkali metals, one or more
amides of one or more alkaline-earth metals, or mixtures thereof.
13. The method as claimed in claim 12, wherein the one or more alkali metals are
sodium, potassium, rubidium, cesium, or mixtures thereof and/or the one or more alkaline-
earth metals are calcium, magnesium, or mixtures thereof.
14.  The method as claimed in any of claims 1-13, wherein the crude feed, the first
crude feed, or the second crude feed has from 0.2-0.99 grams or from 0.3-0.8 grams of
residue per gram of crude feed, first crude feed, or second crude feed.
15. The method as claimed in any of claims 8-14, wherein the contacting conditions
are controlled such that, per gram of crude feed, at most 0.2 grams, at most 0.15 grams, at
most 0.1 grams, or at most 0.05 grams of hydrocarbons that are not condensable at 25 °C

and 0.101 MPa are formed during the contacting, as determined by mass balance.
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16.  The method as claimed in any of claims 8-15, wherein the one or more properties
comprise residue content, Ni/V/Fe content, heteroatoms content, and the contacting
conditions are also controlled such that the crude product has a TAN, a total Ni/V/Fe
content and/or a total heteroatoms content of at most 90% of the TAN, the total Ni/V/Fe
content and/or the total heteroatoms content of the crude feed or the second crude feed.
17. The method as claimed in any of claims 8-16, wherein the crude product also has,
per gram of crude product, from 0.001-0.05 grams of naphtha, from 0.001—0.5 grams of
distillate, from 0.001-0.3 grams of VGO, or mixtures thereof.

18.  The method as claimed in any of claims 8-17, wherein the crude product has, per
gram of crude product, from 0.000001-0.1 grams, from 0.00001-0.05 grams, from 0.001-
0.03 grams, or from 0.005-0.04 grams of residue.

19.  The method as claimed in any of claims 8-18, wherein the method further
comprises combining the crude product with a crude that is the same as or different from
the crude feed to form a blend.

20. A crude product or a blend obtainable by a method as claimed in any of claims 8-
19.

21. A method of producing transportation fuel, heating fuel, lubricants, or chemicals,
comprising processing a crude product or a blend as claimed in claim 20.

22.  The method as claimed in claim 21, wherein the processing comprises distilling the
crude product or the blend into one or more distillate fractions.

23.  The method as claimed in claims 21 or 22, wherein the processing comprises

hydrotreating.
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