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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 eoosyedsesrs and met hods for treating crude feeBCT/ARZNO/®42123
conpositions that are produced, for exanple, using
such systens and nethods. Mre particularly,
embYSTRNS ANBVIETEIODSIGF PREDUCINDASYRUDE PROUDUCT
nmet hods for conversion of a crude feed that has a

FIEED O¥q efonof at least 0.2 granms of residue per
d to a crude product that is (a) a

|'i qUihd prasgtinmeension 2Bng@larethtes 10BYstiPa andmethody fdrasatingcrude
feethantiapaRipient PR g piadbet it ELy S nE S TrkaN of

metdR T Bidr&Bdrtiehael9 SerhhrkimBay ﬂe&ﬁ%e@ﬁer@ﬁhﬁ%la%‘%@yﬁt@ﬁls @nd methods

properties that do not allow the crudes to be _
forerpomersion aif b grudederdhibet ld 2 revidys eontens efiatledsh §.2 grams of residue

pel G bR el 2 abi oot SRR RatidsF e St & B 0.0

ME&Rh@(H) ha8bid bvabie frbgditiésarel afe Hhpro®sd BUDMpAHSSh £/'tHE Sine
tend to be difficult and expensive to transport and/or

prqpedies 96 thegirwde feehvent i onal facilities. H gh residue
e hi gh tenperatures to convert
D (ﬁ? ﬁ AﬁﬁTat ively, high residue crudes
ar e (riidusaiadt hytvé sreadragdorsivinbuitsdlegiropdrtiéy bt denqeallatvith€srudes to

to produce | ess viscous crudes and/or crude m xtures.
be pepnomgcallydeamsrating, onproetssedwREgonpRiiAnehtacilidies, aje seramenly

refgﬁwﬁsasa‘a%@aﬁggﬁﬁi@r%bﬁ ures may be difficult using

conventi ona S. sadvant aged crudes may i ncl ude
hy d Digrenamtededairades offigd cottaimtrelatvelWhigh Ipvaic ebesidge.ofuch crudes
ydr oge eficient hydrocarbons, consistent quantities, .
grto %%}fﬁa@h TOPRTYS o EagprbansbiorRIgesss UHAg CORYFRHPY) Facilties.
Hikf rédiRLHIGRE Ry bE R3ARALPHIER BthidrRtre IOBHEAGH Bdde to coke.
processes are produced. Hydrogenation during

Alprmtizslyj Ingh residueteradep iacsdlypigaliniredisbwith ventersie high temperatures to

tive hydrogenati on catal yst, nmay he needed to
Prodie 155t VISCRUAT TGS B pT GURMPILIED o MUFBE RIGYGSStg vater removal
frob fhe Q6 RiskSusC@addsantlRr Biude UG uaRI B! beCSidult vsthg conventional
transport to treatnent facilities. Coke may form

meangl/ or deposit on catal yst surfaces at a rapid rate

duri essi ' v ed, crud t

R R R e
prazaésalgysithydeopiea deficit@chydyocaoss, cohgéietieipatinds Wi agdieged

during regeneration may al so dimnish the activity of

generellcired 9 be added/ partiewlgdei frmeaterated| fagments rgetdng Gpmcacking
C Y I E
RS G S8Rty b 3558 50 RATBEREIS By o
usd ditancactidehydregenatio:s astylgst mge te aesddd so wikibkit ensatirsied fagnients
hi ghTAN may contribute to corrosion, of netal
frogbfg%@ﬁgrﬂ%?e.dﬁy TOgeR ISA08 0o Braducgfadier costly to transport to treatment
facilities.

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

Disadvantaged crudes may include acidic components that contribute to the total

acid number (“TAN”) of the crude feed. Disadvantaged crudes with a relatively high
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processi ng of the di sadvantaged crudes. Renoval of
aci di ¢ conponents from di sadvant aged crudes may
WO pwslogeoLhem cal |y neutralizing acidi ¢ conponROI/ES204/642123
vari ous bases. Alternately, corrosion-resistant netals
TARhah QortEiBoeith chiraiomof matal compupeniriaring amodporting and/or
processi ng_equi pnent. The use ‘g{l gor@osi on-resi stant
pragessing fithedisrdypniaged cuifehi TR 0b3GIUA SEMPIRRE KA,

. e h ¢ TeoE . _
ispioil ey BrodEO PRI RRARY neluing i Db Okats with various
badeBhiAldtietnatedy, [cofbsion-m@Esystam nodtal & mapt de tuseshingfansportatioh @quipment

i nhi bitors to, di sadyant a% d crudes bgagl?re rg{nsg&rii ng
an{ATPreFessg CaUPMeYt: o} D] e Od CALeRI LTSS TETT Bieti) QHen FEFSE o

sigﬁfﬁcﬁﬂf&xﬁ?ﬁs‘%f‘aﬂ LDt JTRYrrBE SR kdskenY ntdl &¢ Exigting equipment

equi pment used to process the crudes and/or the
magusk b¢ gesifibler dchothes nptlowitogohibit conrodien way itevolve addition of

CORHRHIE e e KO R CRURe Lol PSR e Rl Bhspssing of the

dis\é@&%%sg@mcnﬁ@w Phhe hdeAF cotb§ibM i REEHEY RegBivelSUFRct equipment
crude netal contam nants, and/or conpounds of netal

usarbintpaodensihe sTudengndientbs iqualisy of pemdneta peodyped fremdhe arugss.

id I f the. | . h ' .
c auHS R st Lol Gty vigh e uE RO Bt cBRAminants
fordxa AP RlcREE JarREHAE Snbok @0ni Dokiug pravegay efautly chdes) thetal
het er oatons (for exanple, sulfur, oxygen, and

confaminsgtsnynd/gr epariosads 9f melghepntrapiarEaeElepafit op A sugags of the
i tuat.i . t ..
catfsskith i DR SUBEHERSE, Stich BeboHY nfid Bk declipe in the

actidweoftBecatalsstd i n processes for desul furization of

resi due. These processes tend tqQ result {n poor 7

des dlisagvpntagadarudssiotien dxdyde qsg%m?éltYﬁt&Hn%}ﬂets%%awms (for example,

' e, s p i ' ffick o
sl S5 5 OIS bl AR 28R e siion,
hané i advesse efifiett dnzatal yats. oAlklah meptal paldndridl oredkadihedegdn ogeal salts

hapy Bicpa S e RSP oo R A R S GF Py T 1B GaRoTeseas Jul to resl
in ges'éij c{%@ulﬁn%ﬁ&%ﬁicfeﬁcﬂip?@(ﬂiéﬁﬂﬁ agsd irﬁ,gmﬂﬁzsslﬁdge! lfar/]& detRAllization

I ght percent of con‘por]ent S contri C ut] ng to trne
effitii sty fomaetofrubgtentialkysnsepaw@blegaliioilraprtures; gtibivasion of large

v O b B e g eyl iR PR E T e aced
COS tSyniecthrb@RsHs Fort idrevina eheataBgest ceidedasludeliling #8il@dnt to

di luent to a di sadvantaged crude may, in sone _ |
dissilvansaged ssudesl tclowgs thesvaightinerapniod! compenests eeniripntag to the

.Patent N@s. 3,136,714 t ' |, : 4 o) :
disgi g bigperded” i SnEhO BONe R Bperaly iiebsl! ol o pating
didag@vititn@dtudl diue @ 198 CoftLOf ditehtdadioréticrédsed c@stOothandle the

to MCollumet al.; 3,960,708 to McCollumet al.;
dispdvangaged grudss BAdigion pf dileqnt £ a disadventaged;erude may; ingome

. et.al . . 2 jimori et al.; 4,437,980 to
Sltli%t%oélgydeé’%ea%? éa&%@é@%ﬁ%ﬁ% Krasuk et al.: 4,665, 261
to NhBUP&kit Nos0$4367284 tooGiksed stcdlaBys5874atke Glean k6l ;131847,797 to
to Kretschrnar et 5,288,681 to tsis; .6 7, 957

al..; 8 :
Pagtgriak ehalkah 948 7531 to Kinget alj; 8,95p&28 1a RWg ehalp i3tp0, /06 to
' 10 67 .10 )
MEEAT 8LAI08 J87as ﬁ%%&%ﬂ% 4 o 04, Ry B AR AR 1. et al ; 4,127,470 to
Baird, Jr. et al.; 4,224,140 to Fujimori et al.; 4,437,980 to Heredy et al.; 4,591,426 to
Krasuk et al.; 4,665,261 to Mazurek; 5,064,523 to Kretschmar et al.; 5,166,118 to

Kretschmar et al.; 5,288,681 to Gatsis; 6,547,957 to Sudhakar et al.; and U.S. Patent
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descri be various processes and systens used to treat
crudes. The process, systens, and catal ysts descri bed
WO pooshesed pat ents, however, have |imted appliPebiUb200y042123
because of many of the technical problens set forth
ARROUBN PubliSitbn 1sS a003B0LARBTd 0 Reydlds geN2OGBO0N ¥93191e Rendina,
ndesirabl e properties (for exanple, relatively hi 9h
desveibe tadqusprodsats ang SYsterevnsed de tregsrileentlhe Rrgedsy sygtems, and

t endency..t 9. consu rekativel ’ - of
co R R AR  PY S ES ATBIBH O bcm of
of HeQB@hidabsrobRelsudefordladbiael y hi gh anounts of

undesi rabl e conponents (for exanple, relatively h

. i.gh
TANIn simyahisadapntggedoumdesigeRaabn haes ndgHEnbl: Prapgrtips (f0r example,
contam nants) . ' 3 t
PSR Bl R BOFE AR SRS REEP S Thume
relh@dly iakgefmoinicodiigidrggeh dorieg sestneat)r Gthamndesiebegaeptrties

e oo RS AE Pecigly i
el . . g .

1) SR REBAT R B P Lpafbuler Semics o o

cagiepachlans apenventivhestranspartationdadfor oratotest fcilities, including

. properties that ar& rm]ré(e dfesi rabl e, SUVMMARY OF THE £
inqreqoedroressionh desteass satale P HRIGoTE PSR e it A1 IPSFop e Apaec 0
hyélmx% thQ( P o e A ShéRls £ ABhiRkhitt@ondinieatd GechBRE need for

one or nore catalysts to produce a total product
improvpd isystenys, methadd carid/qrroatilsts fandonviersiayoefalisadvadagedraredes into
non- condensabl e gas nventi ons scri bed herein al so
crygle pEe CF%/W’F%P‘ES’P@%FB%}@%W&WFiS ga%%nat have novel

STPVRA R& O SHRAINVEWPIENRt S therein. Such conpositions
—can be obtal ned by using the a:tem and net hods

‘des dnvdntidnsdgsetibed: enein iganasply

| 4 P i
BB U8 - RORTAGLp R R0 g
prédiRt Ad, WERnEahBd s ats} wnpdondersableyas. Cinverstiqus ddseibed herein

wherein one or nore_of the catal ysts conpri szs a .
alsozgenealy relefatacemprsiticasdhas bave nayel comlnslian oh pagponents therein.

Vi . f ' { ; ;

St BT hs T BR oinc o Ul e R IMAMARE desoribed herein

SourfiR ihventibe ppovides aarethbd ofyreparingor @udapratiye; enimwising

produce a tatal ,Producgt that incl,udes the crude lvsts ¢
coplaging:# Cruff E5ediWith HRY EPERASOPTS AR e FreseRot PLARCPT MLe Gptalysts to
pr@&ucg ?heo&u@@%ogu&%h%ﬁ’ orlor hRAS bf @R afystsRenpRta ¥&kayst

conprising one of nore transition netal” sulfides, and
cohtagning Kelée;§8ed havi ng a resi due content of at | east

0.2 granms of residue, per am of crude feed, a C
det dHhis ReRtigy ARG PR ACHIITRES BYbroleing p SFGPFIfigH comprising:
coﬁ&@fiﬁ%ﬁ ERdle FRAATEH PRPdrs G souitRtin ttpredeneeo i Glort 8&talysts to
at nost 0.05 grams of coke per gram of crude product, .
profieeartodbprododdlet indedea thd erads prododiwherawsho erude praduet is a

. d : h h n.
R AL 4 TP R DR BB e o
mBeNnei8Sn ehefB sHIgde bn® HRRRd edhAinEL rdsidud dbtitent of at least 0.2

conprising: contacting a crude feed wth a hydrogen
eramantesidie phearpmadene ford, endetomingt &y ATM Yiefliod33307; and

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

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

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

tefoowsigats and mathpdyg foyrcontacting:. -1
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produce a total product that includes the crude

product, wherein the crude product is a liquid m xture
w@ro02d6@3® and 0.101 MPa, at | east one of the CRPCHU§SENE042123

conprising one or nore transition netal sulfides, and

t heTgE uf@nfiGealsdproviigs a nistisddfpreifing Atcrade @bdheaDinprising:
0.2 grans of residue per gramof crude feed, as

cordeatingrai arede fopd mEva hvetegsa spygon the meeseristafome iop grore catalysts to

pem SH -
i R ERT i RSB Rod o8 IR o8 @l brgaetis o
liq@id aMRneé ar Z8TE A0, P MPepdnledst dier afthaiestalysts demerising et or

by ASTM Met hod D5186, t he ker.osene. having a freezin
mopgepsitian melp bt Hiddhoerude forddiavingrepiaue gatent of atleast 0.2

I ): : I

ere R e S, B e Ry T L PRl R0 and
corffadliticéontabhiag iconditibnsosuciatimothercondedesdwt nethosks dkrosene, the

produci ng a_crude prodyct, conprising:..contacti a .
kerppanadbay BaA IGAED-4 SR B QS PELEPR GHETO5PRS 2h Hdegrined by

. { -

ASTAEMRARIPD SR bl B OHES 6 o AL AL Dl o
30 PG, @& detegtninbdrbyxASTHI Mliethd8 D238 ehdGhd Exhidd/Bendueat havrmstt most 0.05

one of the catalysts copprising one or nore transition
gramstoficoke,per gram of 5rydg PEYEICkr ude feed havi ng a residue

con . . i T
om0 R AT S By 0 i
conthaingtawudy fedé withaduydrodeasoate imthe poesbficegrfams oo mocoéatalysts to

ot oG Tt BOARhTE EidegsCrtietsih e duds prgguct is a
liq%gggi%ﬁfre of 2dC HRPb.181 XfPa, AFeslebRe 57 Me @at%%%n&!ﬁ&iﬂ@ @ne or

The 1 nvention al so provides a netho

" mope trelsitiongmetabsulidespmsidhe trude dendrliaginggt residne ewnténiglat least 0.2

- enoilare s e Py GHEE PR b ES g bR BIERTRN R e e

20

25

30

thel ¥eddisiB8udt MEs SiITHEKR O5QLMAS of ke g)@f Brabh6f Ghdidsro@icShithia weight

is aliquid mxture at 25 0C and 0.101 MPa, at | east
ratiored atsfmiciydeogen oy apmicesnhmm E1/RYingthe carde perduict ofai srast b5, as

nmetal , sulfd n crude feed having a residue
detggﬁpg%ﬁyg‘S’@tﬁifleég%chB@.gr ans of residue per gram of
cr udge iisRsltionslsél piovides aaskiind Hprodudigweuddgdductacungrising:

wei ght ratio of atom c hydrogen to atomi c carbon (H Q)
contpctinge @rdaied sad 4 hydmeen saure 1 the PETENCH{ons OF MgEe catalysts to

proff10E £ S BpRRP ok LiSRBeSHE BrldsThod B AR o AiEbroiR s 0
liqoid rhiveure a2ie°C ewdl). 10 h¥Rear atdeaspondeitthe batalysty campsising oee or
content of a t 30% of the residue cantent of th
mass fse g Ak Bse T Hear§ ot M M HG T Qs Sesent ol least 02
r

ST AI N arUT BdaE ool AT Pmbitl L APV A 1IS007, and o

wefptt sat® ofladieic hyfiregen beasmic7@urbon@l/Chirethe core déeslas at least 1.5;
rovi des a met.hod of. .producjng.a crude product, . )

an SRS RE SRS T (CF SBKe e Lt jais HVC ratio

of 804568, dfthd HEmRY llq;@fh?i@ o?ﬁhe%?@d@fee&[ﬁﬁ@cﬁé& Efoﬂﬁ&t%aving aresidue

toproduce a total product that includes the crude
comtemchfat mosii*e pfithe residueundetept oftthe cruds feed, agdetetmmnedthyr 4STM

Me%q@ﬁgqc/n g{]egqqu%&%d%@ %hvigé a% 1%2&‘()_0%? egre(l)rgs })th r?apﬁﬁltaaﬂey grtarsn of
crude product, and the naphtha having an octane number of at least 70.
The invention also provides a method of producing a crude product, comprising:

contacting a crude feed with a hydrogen source in the presence of one or more catalysts, to

4
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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@sined3ocr ude feed, as determ ned by ASTM Met POTIUS2004/042123

D5307; and controlling contacting conditions such that

prddiee & fotslromreiiat ifasles fefcrglegiiodict,orhetéin phoetuas prodict is a
| east 0.001 grans_ of naphtha, the paphtha having an

liquigmaixtre afdeC @1d G 01 Mg atenst gpe pidae patalysty cORPEAES 6Re or

m «g L ORG Eﬁ?sxhﬁﬁa ;c’ﬁggtg;e‘ ggﬁg leSddNhs A d &htent B?%telsast 0.2

rosene having grans of aromatics
grapisaofiredidiessed geane of andel ftedy axi deeaiminyedASTAS Mt Metho@T1867; and

and._the kerosene_havin freezing int at a
conteies sniacing codingRLTich iyt B crugs Ribgs’ hnees Fpped Epde
profBf et B0 ghms GBItk L nPRAE RV ind B ULER SR Ur of at least
70 et deagt GO0 bEraxSQf kassetes, drerkiersendgonhi?isifey drochal6é8 Ha(kerosene
and at t 0.05_.grans of residue, as determnm ned b
by 1Y ForcerBimg 67 SroRESS PGP G KeI0Sep o Bune bY ASTM
MRS &, ahd BRUGHRSn ShAAMOEHBEASIint £ ATBhp&hREe of at most -30
contacting a crude feed wth a hydrogen source in the
°C pasaenmninedbyoh®T B Miathod D2386] at ddast @O0 giasisnd vacuum gas oil

(VB G aenfe i3 Hame oL S B g G0 istermined
by 815 %ﬁpﬁm; ah@ aBmbét Q0T ()Ffe%iud?l%,l %%e%nﬁjfbgsbty ASTM Method

the transition netal s e cata
D5BAY.i ng a total of at least 0.4 grans of one or nore .

trapsition.netal sulfides pe ramof total transition,
met 4Pe SFRfeRARn pEvst & oot dcdicnas sds mrgdlict, comprising:

coktSSdUEr6 @M vitla Bldrd RASbuRe & BE %P@%eﬁ@ce JTRRE H f1oBEatalysts
gramof crude feed, "as determ ned by ASTM Mt hod

compasing a amusidemmetll bulfide eatalyside praglucoa titeli pyaducs thelh inchudes the
t.he crude.product has at npst..0.05.qra f,,~CO I,
orf Bt Sl e SR eistad BT 8 oo SRAD. B s, he

- trah@8brithetal QNtiedtatallystalavitgsiioR086 Afledsh@ 4 leegh Soor W e

of the crude feed, as determ ned by ASTM Met hod D5307.
trangidon moiehsylBaesates 615 oliotrd frapsitien Mol Billige extelestnthegrude feed
[ ele)
R ORISR0 B i Yl o
deteahiaky By A SAMIMtBodD 5307, aad sordtiodlingaingdctiag kéndigons such that the
catal yst to pr odu&géa t ot al . product ghat i nc] udes_t he

crucle PERAUGT gt MostihiB? BraSt &0k RIAEX PR O BRRifle PEokC P fhg crude
prdﬁ'uFt[Hég% r@ﬁd@coggnﬁgfjat%c]s@) 30dRAhd RS dhE BRRLA Ph TR f%eed, as
sul T I | of 0.4 grans o

e catal yst having a total of |east
detormgined bydSE M Matksod D6307et al sul fi des per gram of

trapsition.nmetal sulfide catalyst, the cryde feed . .
ha iR Y SRNPT SR AROXIASE &MU Of{pTedetnE aoeBga Pigrichscosmprising:

coﬁ’ch&tfn%gied?ucﬂ%efe_e(gmaq{yd%%éﬂ Soure&th thA BFsERE FToHE6r hBRcatalysts
having a residue content of at |east 0.2 grans of

compsisiog e trpesition meiabfulfide dealisidd praginde & tmalrpwbdiichthat includes the

e R S s e g P S B, e
traﬁsqtﬂé@m:tap£u1ﬁa@c&§195iqla@ﬁg q,t%@n&f 1%5@@ 09 g6k@s BE &%J&Im&@?raﬁsiﬁon

resi duecontent of "at nost 30% of the Tesidue conten
metefl sulfidespargrarh o transifiy wetal siilfideoepealyssahe emde fepddmving a

nit%%terg rgt?t]g? Ccl)lﬁ gﬁleéggwtrar}gg oprﬁtzggenaﬂ]eg ggaen?lo &5aé 96%8,6 M the crude
feed having a residue content of at least 0.2 grams of residue per gram of crude feed; and
controlling contacting conditions such that the crude product has a nitrogen content of at

most 90% of the nitrogen content of the crude feed, and the crude product has a residue
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- detgprained
\ M&&%@bsg)&] at |east 0.4 granms_of one.or nore transition,

Met hod D5307. The invention al so provides a nethod of
produci ng a crude product, conprising: contacting a

waerewdmpedeed wi th a hydrogen source in the presPe/ESmn4/042123
one or nore catalysts conprising a transition netal

corftbihtfdrdemeat 3oy 61 the Qedidhivantof bk atudp fesdly ehetd@hitro gen content
i ncl udes the crude product, wherein the crude produ

is 4sgletermingdiby AFRYUYlehad D63 endiresidye fontenPg as datermined by ASTM

Meg}rla ;5§d7on metal sulfide catalyst has a total of |east
.Afﬂérarrs of one or nore transition nmetal sulfides per

gr amheinventiad alks provides @matkddadf modiicintea catiabysinct, bdraprising:
crude feed has a_total Ni/V/ Fe c%gt ent of at | east
coatinB R Grdaecd ity a/hwdrregeeéwrgf-' Hhibs PrespriFePTiong @ mopgcatalysts

co:lhpﬁmﬁé H?ﬁn&ﬁ&gn@ﬁ? s@filE Shl g?t t6 :ib%cﬁ‘:l@& 2% l%rohl?&%at fhcfudes the

residue per gram
crude pedgdukt, m@rmﬂte&mderlgodmm ¢ & liqpnd rrsmmni'e attt?ét°Ctdmd OcrQiddPa, the

traBi eI HUERS cRBSth Ao Gtast Ot gt BEonstorpryeasition
metd @gﬁ'ﬂ% eg% g?‘%.rﬁ %?%talg%i‘%n a1 NUTivE B8ta fRN RN ru@d feE!T fas a total

crude , e cruage pro uct has a resi due content of
NiAt/F erositerB @¥ableadt 9000 gradnmofd@wﬁ‘tf dietpeo granhef andriteeflcmd the crude

d wh Nj / V/ ' det
fecten BA-TSHIS ARG GRS HAghe alfrsifes TRt Both BF ol dPep A
coﬁﬂ%@@rﬁ&@h@%&&%o{m@ H4E el c@ﬁueqiré&ld@ heVtd8Sst 8.05 grams of

nmet hod of producing a crude product, rlw\grlsn ng
colgoper geam n@cmdc prodect; é@@mdqm0®0h haly aa@éai BUfFe eontantrafat most

B N RN R S —

mdRf w}é‘b‘f‘tﬁel”t@hd\hd’l@drﬁ@ﬁ %f ﬂfé%r&felié@l @ﬁ@d}lhéiem MWOEVRS Eonkdd€ is as
crude groduct is a qui d m xture at 25 0C and 0, 101

BASTM Mqth%Dﬁ%%@n@ tastdu soRtgRtdp g8 detprmingd bp ASTM

sul'fi des ‘per gramof total transition netal
sul flihdénveation ylsds pravites a mudleod egaodaingwcerads piofduct comprising:

content of at 0. 001 grans of sul fur gr am of
coRtpcHNg % @Hee fegd avlt?lr?ehym&?é SPiEe thide PR eBCey lopg g more catalysts

co@?ﬁ%}gg %1 gg}cﬁl{l&‘?gﬁm@ s@lﬁg @§§ Qtfto :%)ﬁ?dugé‘ & tdalr rgﬁt?cmt}%ft includes the

contro n ontacting conditions such
crude aroduet vdremﬂlet}mromﬂmqirom isaa h;qmdi mixtooeat@at°Cafnd 8 10dddPa, the

gl ahIEe FAvE WL b At OF exfroLfas sy

trahdifork Btg k‘lﬁﬁﬁ@sgﬁe% BFan®br 008 t1ahdEEn Rl sulnbe Eﬁhl@sts Hefcide feed
content is as term ned by ASTM Met hod D4294

havieg adulfurcconteahof atdeast0.861 eramisrod qulifyr pesTMnMVRE ¢rgd|e fbsmd the

vention .al so net ho roduci n
oo o Wi o e Sofitab 88 0% DEIRRS rbluRipR bt O ude feeds
an@ ESMRFJIEAd \EntdBhizh BEndtidrisaNEH thabthe FRIdRprédtictBasaWhifr content of at
netal salt to forma transition netal oxide/netal salt

mast XQ%eroé thersabor porgent i@étherfawtﬂ feed pudrheanrudparadyqnbess residue

sal t xt ur N ol Nt
oo B S B35 ol B 88 40 FRERL AN conen i
as Qét@ﬁﬁﬁ@&b? Asane th&lbﬂ%%ﬁ@@ﬁdmmehms% dduehinei &y ASTM

transition netal sulfide catalyst.
Method D5307.

The invention also provides a method of producing a transition metal sulfide

catalyst composition, comprising: mixing a transition metal oxide and a metal salt to form
a transition metal oxide/metal salt mixture; reacting the transition metal oxide/metal salt

mixture with hydrogen to form an intermediate; and reacting the intermediate with sulfur
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The invention al so provides a nethod of producing a
crude product, conprising: contacting a crude feed
WOwRals/06630/dr ogen source in the presence of onePCI/URINE042123
catal ysts conprising a transition netal sulfide
in B8 bAls¥Rle dren®bPRYEEhyArédkEns b6 pddate thbatandiich H@es stifide
crude product, wherein the crude product is a liquid
catghystt ure at 25 OC and 0.101 MPa, the transition netal

sul £jde ¢ | yst ' b lfide: . .

the [0F e QLGRS bR PRI ol BlodRdt cdffising
coladtingaasiededbed ®ith AUs dfsen gowroe bf the predendeeddne asmore catalysts

determ ned by ASTM Met hod D5307; controlling caont aci:11
compping ¢ barsidAnerhalidneatelyside Prdyeas @ totplauodnct thef tghudes the

v : | ept,.af

e R R R Lt e R A
traipsitial mefal $udfiddéatalnalebmphiyes anratisitipnandtalasnifidel the cowteaed having

oxji de and a tal salt to forma transj

t t al ]
a resifug PRI a8 dgast Gf RrAmSl TPRING R §74h gt fipdh ef ghfctermined by
ASTRI MetiH Iggfl 1 E&{trcﬁlgﬁ% cdBath HoRLiMbdskubly Bage iR V;\{r?c?]d& has a

an interned afe; an eacting the internedi ate
reskluk fomtentroftahmoptr H$6 o€ theatsidurecontentrof the lepudie deal; boh whemin the

o o S A R RGP Bt go) efidaand 2

mepf] Q56! forrf @ TRNbiBbA Hietdl ORIRAHA%aR nfk S réREHe el thndition metal
hydrogen source in the presence of one or nore

oxide/nadtal sals mixguperwidhy bedragemtodbrp ao thienmedizde; ande¢agting thehe

. .crude, produ .wWherein the.crude product 1s liquid

int gy DR S5 R e b s Tt By arbfnormiilt e

trafi@i¥o el slBdsStatdlyst. grams of residue per gram of crude
feed, as determ ned by ASTM Met hod D5307; producing at

t éadhe lvpetian dsp povideda methad Pmsernsingzscrude/product, comprising: - v

0 nsi 5t ' f
co UG AL VAT AR B e oL BEnSRREoR ofifapivs o
prodiée £ fotd @ratuochhat inbludes fhe crughe pnoduict, shsetdn fifeqiudd prodict is a
_least 0.001 grans of naphtha, the naphtha haili ng. an
liqgg mixareairserc ard G0} Mbg; anfthe grude decdihayingei legptdhe Seams of

) P 100 ekt AR AT i

leastredbcatiomofthe Gtilprgdueirss o fapoesiondensirgsat destsea pontien obthe vapor at
ASTM. Met hod D5307. The invention al so pravides a

25 AR 108 NP5 aS K aE L e oS RS SRfghroduct has, pr

granP Ot @6dd ﬂg%iﬁ’ct?z{t YRt 6.860 oMindsh fRapMEs, ABERph AN Qo hnl ddBine

presence of an inorganic salt catal'yst to produce a
nuhbéradf apleastét attlbeast 0100 Igvaesoft WeO¢ the MG Prhedingtal leaktd). B grams of

ol peerrngf o g Relgrameg Py P B B S en G prh yerems
of R¥idhS WYlaMRIIREd B9 AX M IM&h6ed Dsopr oduct is a |iquid
m xture at 25 0C and 0.101 MPaband the crude product

has Thp @wentiemalesd providgea pretdat! -preducingaserude produdls eomeprising:
f _naphth t he. napht;ha havi ng. | east 0.001 ans_ of
coResBE eI b anareet Spure e pBRSlos AR P catalys
to oaedea toial prbdayt tAS i IMEshRd B Bfddued whesd the cRfdd feed has a

grams of distillate; and at nost 0.05 grans of

restigicauient ofsit restdr s dyesiBEmenranbel MadDped, PR determined by
asti %%fgood‘%gir@? Itlfé’e{cg&gﬁedp%d&t B! 0 AiRILCHYS1B%nE 0504 954Pa, and
the crude product has, per gram of crude product: at least 0.001 grams of naphtha, the

naphtha having at least 0.001 grams of monocyclic ring aromatics per gram of naphtha, as
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contacting a crude feed wth a hydrogen source in the
presence of an inorganic salt catalyst to produce a
W ea0alo6gnoduct that includes the crude product PCTIS2004/642123
the crude feed has a residue content of at least 0.2
detBindiied ﬁ] ASEM dgh@ED6 TR0 n Jehist Or00d @rieedf diglietat at ARst 0.05
by ASTM Met hod D5307, the crude product is aliquid
gramsmfmesedtm apdetemingdATOM MethoddApWhe crude product

has Ehggf‘&e% c}g({ %@Q‘gﬁéesg‘r %&fﬁ ea@taaséfug gr glhrlr%’ Elfprising:

corﬂﬁ@fngmﬂirud.‘esfe@@mtg raaﬁidm‘ geflisewet in ths pestwrerafaadndrgadi®salt catalyst
Met hod 368/ 90; s 0, 001 grans of VGO,
to Ryeggeaastotl proéag&t%@i @éeérﬂge s PEIHIES whersat th Fﬁfﬂt gf:ed has a

ek RS | R gl B PR o A e TR mined by

ASDHB MetthhB53OW dretarade bt ma)hquié smmtutmatmd’(bﬁld 0.101 MPa, and

roducin crude duc in ont act i
thelYRFPTPRBY D % PFF o B e ok oot A B BS ok sy and the
dle'ﬁ’tﬂ Ha SR 19 8 £ of AbRtadd pctr Qrih 8dHESe12as d&é‘i‘}nn&rdqgil@tMethod

|nc es t e crude product, wherein the crude
36&190);(1111 ddast Q;O@l griaopgiofl Vlﬁ&tamdéheaVG:ﬂSh@@t &aldt @3 gons\d¥zmromatics per

graly GnLO0s o ASramined iy TR o0 B adhost QUSIGERES i isdigue, os
det@ﬂnlﬁ&%mmﬁdéa%%ﬂﬁmﬁnd the ' cr ude feed has a
C

monocyclic ring aromatics. content of at nost 0.1
g r affbe gfveniborodsapriogides amethadmitpredicpgra gudaprofluey m!leprlsmg

: corﬁfﬁ? ing dtac{r]ﬁ%ecﬁgiyvgbtal qg(gro%?:rq Frsr%lgr%el: Hopé o?eg?}iceo an?rlljo(%gamg salt catalyst
15 .

+ . liqedmeixhre a1 anddsl HaVRache cmidg feaddgs eresiduetrontant eifat least 0.2

r C
a0 P ORLEL 400 ATRS S AR 558,
. crudefdeditias @fmdnbeydicuibg afrcﬁﬁdlcs%ﬁfeﬁt of arenscd.d Igram{ d)hgonocychc

to P EHREALEL B dubathatdh@udltthe onde Pﬁﬂbbtem%reﬁﬁth@ CnaRGroduct is a
0.101 MPa are fornmed per gramof crude feed, as

aromatjcs content is as determ ned by ASTM My,
rm@emwmsrﬁ%r gram e cruds feads andheafioliang SOHEHAG aoqsiﬁtlons such that
cuO S gl S PORMEL of 1NAREHSHR ot SRR Eb Ul ot 25 °C
anch@tthMlgaaame forset pecatml qfs:t’udecfeead s debaceined bptrmbs balance, and
r du at i.ncl.udes the crude product
sud i g BrodRE S R taoR o B cosoBRG At a0y ereate
th%%oﬁ&?cl%ﬁ?éeargﬁﬁﬁlcmwﬁt HESkE @Hﬁie% %Ere‘ﬁf m@hoéy@ﬁ@ Fing
.2 grahs of Tresid per gram of crude
arodmtletr canterd ibas d@&mnﬂﬁtmo%smahOQﬁlﬁmﬁe cr ude f eed

has n.ol efing cont fins..

vor ThF iefio oty Bl et R slc et 4 s Mgt mbtising:
corftiitiistal Qe ReEWithRakydidien §6LHQ@mUth@ gHGEn DT aRthRid 5t catalyst

content of at |east 5% greater than the ol efins

to mpmvdm a otal prasuet thetanéludes thowaide produrte haregothe entdeipsoduct is a

oo B R TSR PR TR AT & a0

ora@ R résSdutdper ¢RI aCdriddfead, s \ddRrhiRd byiAITM Nintts ODS 5107 and the
source in the presence of an inorganic salt catalyst

crugle fapd dae e olgling eeiitery xdtrssed iIngramnef QJeldes pas &rasp gherude feed;

andf i ARG O Y AU Sl Bl S 8 U et of

e crud
at le&s stugresionthenthedflefads cogRst of the crude feed, whereln oleﬁn content is as

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

w0 ndosmed3non of an emtted gas in a tenperatur ePCEHO§H04/042123
bet ween 50 0C and 500 0C, as determ ned by Tenpor al
AnafTisirsepforPulssipioyitles 4 Afdtiodaufgredieingad ¢rud@podnétacdmiising:
condi tions such %hat the crude, product has, a.residue

conigsting grerudsxisp Witk @ hydragen seures iny 6g PERSENGE O ap ingreagrc salt catalyst
o PR SRS ey S R0, (BB CA St
llqm&mmmrmax%b’ﬂl A8 TM (NEYRe,dh&b31AE feeﬂﬁmvmg\eaﬁmdwcmitm of at least

rovi des a met hod of o uci n crude duct
fées%w resigue peraramof ﬁﬁl algd P salt t ¢aly e gehibits an
emﬁ@H%ﬁ? Jiﬂécﬁ&?oﬂoe[nee?ﬁ%@ & in3Nei P&raﬂﬁ’@fagxg? %Eﬁve@ﬁ‘%@b@%d 500 °C,
ce a total pro uct that 1 ncludes the crude
as qeteyohinesd, bywbempiral Ahadysis oftRroguaisl (MP) andcdritapliiing cinkdcting
25 0 nd.0.101 MP, t he cr f has a r.esi due
corifR AT RS B Prsist R rrE e SantiTib DS seaf Brarey of residue

pe1rc‘g’i~aH{=ii ®f tRMAE prédilt, bPar e '39%5&1 the FBRIRE ¥ShieHBTARE SRde Rled,
I'east two inorganic netal salts, and the inorganic

whgraintresdtl%wqrmntes@ﬂ dsitarmined befrASTMoMg‘dwdlDﬂ‘BDéct ion of an

Torbs e b SHBE BitHof ot PR iR P oM ComBtising:

con@emuhg aQrigRSebdWitR Gty @R ot FRREAINURE pfediiEe off in H@&Wsalt catalyst
(a) a DSC tenperature of at |east one of the two

to pr artpiel prednet thatiincludes dhy wydepodat whepreinethe caidopraduet is a
hqdlﬁ]gggtgﬂpéﬁﬁabt ﬁ%tﬁhylflha tﬂggrgﬁg @eed l l LG 1R TbAEE s* cgl‘gaé least 0.2

con I ons SUC that crude pro as a I

graf@ Rt eiidueepsRaseftiride Bed e Pbrdaak sﬁlt%aﬂﬁfst Snaprises at least two
crude product, of at npbst 30% of the residue content

'-inoréaanxcﬁgetelr s3d® and dke ingrpapisisalt F%téb’él@h&ﬁt?'@ﬂmﬁ%d gas inflection of

an AEHRE Qﬁlda % lp’Al% sz F&gr@ o% dRMfed ef eﬁg’it%?ysﬂé ofProducts

provi es a ne o) ucing a c pro

(TARDnwhesimie errmtmdegms infipctio teuqxeraftmedawgetlh batwleynl (2) geDSC
nce of an.i nor ani c t C

source i.n the e I
tempgragirg qf g east oBs af’ tﬁﬁ FeRorEiEpetah Al dad alvweDgﬁE aﬂ%perature of
|
the g&g&%ﬂﬁ% %lg%gilgdt%%nﬁélﬁﬂg g&gt?ﬁﬁfg (%Oglgltl%rhlg g&g tlgegglll&r%@
prodasithens restduatcohients texpfre@e@ imegreme of resiiud per grem afrcamdeqiroduct, of

cr f det t hod 307, and
ot st I iU Rt o R b Tl s biefs o
detérifih@cy ARTH MRthodM3F0ed gas in a tenperature range

bet ween 50 0C and 500 0C, as determ ned by Tenpor al

AnalemyerdfonFal&@cm@YldeS(ampyhod ah arqdva@l@g @ionefletivedust, sdmprising:

ct Sy o ume._of .the crude oduct
corfieBiH & bp i ted Dtk a Byt et o h e SR BE & Hikengie sl gatalyst
to ;%duée afte@bprowti@ fhdt ieslvdeh HRSud SrodBASWh&einahe &BdOprodiét is a
101 MPa. The invention al so provides a nethod of

hq‘b‘ﬂ deran) 22 “6ra0d . 191 P the erudfied baa resisie seriepicpat least 0.2

o PR BETe1 O B BOER PRUESES) B AR MRRIES 0 o

moiglaﬁfrc sk ehtu@e&xtlﬁlﬁtsramdﬁttwgaéu@ﬂlecuw of & Bmitfed gas idetemperature
product is a liquid mxture at 25 0C and 0,101 MPa,

rengeket e T ar b G o Setuiace biiilempor Aselyiis 46 Praslupts (TAP);
and%’r@cﬂﬁ:n{r%f thé % jad lﬁ?oc{ﬁ@{ P ex%fvgﬁltrnga 5 h& 8%{1% glgﬂiu&fb%duced is at

i‘nor ga alt “ca an em
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
waempos@bs Anal ysi s of Products (TAP); and contPCI/UB20g4/042123

contacting conditions such that during the contacting

at YIRaBGT §didha a afude PRIduct, comprisin

conggﬁg%‘%lngmgtagggrdg@égnd 0. 10&11qjl\}/Pad;l?ge for mgd per grgm &
Comc’tingtmudfe@éd with adetdeogenisedrcnyn thapsessagetfca. inquganic salt catalyst

t | s d ' .
Pttt O SR LR e ST E RS DuhicE AL IR R d88ictssa
lig ﬁﬁd%ﬁﬁﬁa aSTANCTend 0110 hRIRR eenek foéd ks & reddgaciters @E bt least 0.2
cat al yst to produce a tot roduct that includes the
graemmfereqadmﬁngrmﬁé eaidp fqeﬁealzdﬁb@ woppanigalt Gatalyst pxjhitgan emitted
sal o ' S 85 B0 L bR e b 280 6 o

de@frﬁﬁib@by Qespperdl eadlysind Piduuctsn(@AFyind cﬁ;ﬁtrt)lhngtcahtysting

has a heat ' transition in tenperature range betme
combgores 546 156 QUTHES the SOMFENEA AT By EXamyp eirasarhops that are ot

a

coR LR 2 LA il ARIERS! v by
mdskbilatidee crude product has a residue content,

expressed i.n rans of resigdu er .gram of .crude

o e epfion opidss aratthadal ol iies Gt BHite: copprising:
co@ra&%g_lé Nﬁ'ﬁ@e E\é’ﬁ‘ Vil J‘h#cﬁ%eﬁ%@u&@ 1) ﬁl@tprés%n&so%tlﬁéﬂghﬁl@ dalt catalyst

e invention also provides a
to pnﬁhoeda tokal mrmﬁmtthaglnalucicudie cpide guetuct, edepain giermgude product is a

oGk By A e A 950, SRS el et

0. 2 s oPfRENE et Pialn dMEhdIREd, bhe 116 e aRic Qe 6htal yii 10k @ilRat

e crude product is a Iqu|d m xture at 25 0C and

o traoslmmlmmemlre FARs bre@wnri&()fﬁgmd 5P SCdapedetesninad: byof =
t 0.2 f )
: ,'-‘d1f§?,¥8ntla1i gcainﬂl&g gc% o%{gr?etrgfl (PVS(JCQt %I%ys lgr % e?%nuglétggﬁi c%ﬁg?lhng

20

25

30

cohtadfind conditioheasch thitehé ende pﬁfdﬁdztlﬁlts a\td:slid/ueaj‘on&ht |er1&Esed in
one of the inorganic salts of the inorganjc

gragmy of ipsiducaper grat o eride Brslupt ohatraeRy éo%qfﬁh%@eld@@:cgmam of the
n?q%qtaé)(fwh@féﬂl QIfuE Qb dﬁ ks g&a&a%héwagsw MR ASH$3D7.
as aresid

he cru e produ cont ent,
exprigsention glsaprovidesraaséthobofimodgrizga ofude ptmﬂact comprising:
product, ge at st. 30% of the.residue cor}l ent of e1
Coe‘ia&w % guge fogf oy HhydEeged OUIcs i HIFPTesencaso c?é‘tlﬁ?rﬁ?‘ﬂ% §elt catalyst

to ﬁ%odﬁézg o?@&r?%ﬂxc%pﬂmluﬁgseth% [AMfee gﬂr&ﬂlc? hRrdh M G&R Roduct is a

ucl n a crude uct conpri Si ng.
ligo@hthbdtiree ragZSa°® amdzl@lt)]eMPav\mehmaierfyw lyéng segidue contenttod at least

resen an i nor gani al t st to uce a. .
O Fstitne ot it SR end B Sl e domi
co%&\%%%ft:k‘/gﬁt Rr R a6 thé ford d:dih'dh&nfﬂyﬁfléf I%aﬁtong of He 1ﬁ&%amc salts of

the crude feed has a residue content at
the mamgani®. salt gatalyst afa tempcrdwee ey raggeafrowf306r° Qo@dfi@éd’C fubk

[ . | t [ tal L
copfalifs Rorectirefifiy Sien ERATRE GHis Sthi holE < Riack odiRn
exPlekRliin BREA! of 8 MRNRE Srandbflerhieprdlikal of ARG 30N eheABsidue

atom ¢ nunber of at |east 11, and at | east one atom c

contgni of thé crade ﬁaeplawhermramdmmntﬁ;ﬂ Hrasaletsnmined ey T Method
% ?ﬁst 11 to an al kali netal having an atom c
D5307:
The invention also provides a method of producing a crude product, comprising:
contacting a crude feed with a hydrogen source in the presence of an inorganic salt catalyst

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

10
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nunber greater than 11 is in a range fromO0.1 to 10;

and controlling contacting conditions such that the
weewdosgnoduct has a residue content of at nospPCB032004/042123

t he residue content of the crude feed, wherein residue
liqhA & Rke 5508 HRUETAN 1@, Y cdE WbdiEtiab adediBdlbniehb6f at least 0.2

invention al so provides a nmethod of producing a crude
graptsaduesidueqenprans dhgude foad abe inegeanic tal ysb gOMPEFES glkali metal

sy b sl d ApEPERT RS T e Ao BRLISAERAE, d e

AlhE S t18RaR dnGSdAlGuaRRE B4t 185t 21, angaslead oBe gtomis raifo of an
residue per gram of crude feed, the inorganic salt

alkeH tnadta) bving ap ricsais nafmbar of ahisas) 1 st anglkaljastal havige an atomic
| east f the alkalj |, sal sy i . i .
A e

- sud th&ithd 6RA% Pﬂoﬁucﬁﬁ@ adtsilhieasintednef @tmaest 60Yeadfithe whidaa content of

al kal'i nmetal having an atom c nunper  of ast . 1.
theanruds feed,iwheeein residigi cogteahis#5 daeEnnghBbE Asgﬁ\é g@ﬁo‘i 11?3%670-

11 is in a.range fro . d j o
por TG HSRIURAY Beyfis A bt dfsba ARt Ghg Rl CBShpasing
contB@sle ForR@ feb@Withaf hyldhcpeviaparce i the préenanf af) id@ganiPaglt catalyst

and formng the. crude prod wherei.n the cru

to produerca toked Progluets sybgrean ths Cfleég haga 15 e %%rgpggﬂgast 0.2
gragﬁsgéﬁjrg elcsl&eg&atr og% 8411%1@ & UEE iﬁcﬁg ic 1€catdlY8 BbmPAsA! aH@li metal

producing @ crude product,
sales) Wpkieti atdeastomd @ftthé alfrak netal delts ised alkali Imealthydraxdden and the

el TR B AP MBRBGGE. T dL R ¥ e PSP gken
alldy rrﬁ&ﬁl%@ingg@ta?cg{lg%nﬁ;er beA3tasP1 PidHPdIRalPinefabBdvitkCaP&bmic

gPan1of cr ed, the inorganic salt catalyst
nuahepgiestesthah Ralis inmerage Soint(s] tolHk pedduciag af teasita pasdomnef the

| kal | | salts | | kal i | i e
N Y e

M%z];’a,na BSknhg HRAPEdeGROd R OheGeihalid Gudé pRdueiheah iresidaiealontent of at
aving an atom c nunber of at least 11 to an al kal i '

mont 8% dfahe regidag cernttentiof thegrda fegd-eat er than 11 is in a
ran f.rom.0.1 to 10; pr ' . ' i
S PP i B A DBl e R T
coRREtih@A cialle Fded WwikPOhydbgadbsolfcedn the(prd@hcdVbian iaomganic salt catalyst
orm ng the crude praoduct, \/\Qgg&l n the, crude Etr %dtlg 02
to peestuge & éasplauiedushvherein die apdsrsed hagasegidue feripal ghlgast O-
cont ent. .0f r i ! j ' d ABs8i ]
o SRR PR g1 (FIRRBESH eunlstprou demec
saRQRitRedih Brleast oneloftht atidliwhdtil salthisdnadjeh saallydride, anddhe alkali

presence of an inorganic salt catal yst t roduce, a .
melals vy b EaEEC RHERETORE! et 1408 AT R r G R el
4 ' bt fl1g fal B iRCa@A@mic numb
e
grb@astha1 Pgriaamamnde fres Odue 1feprogneing of least adertionenf the tetal

inorganic salt catalyst conprises one or g al ' .
DG FS S 4FRCT; COBABTIE Fhvast APRAPRREHENRPH e gL vPa; and

fogrglir{g' ¢ Y88 pfolagéte%ﬁeremé ehide PRRILL hdshaedlifddntdiB bRAt most 30%

si1s an al kali netal carbonate, wherein the al kal
offte¢ adsklub avigemtrof lieoorinde feadber of at | east 11; and

controlling. contacti, condi ti ons such t ha r SRS
pr odbeg inKgrdiog s@ﬁrﬂY}ggsc%WFg’ﬂ{i og?m&lmﬁ%gtcr%%‘ﬁr %ﬁlcf’ﬁgl%%mmg'
ety s cRRIRIER with a hp&rogenistfirdedfdhe presence of an inorganic salt catalyst

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

liquid mixture at 25 °C and 0.101 MPa, the crude feed has a residue content of at least 0.2

11
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wherein residue content is as determ ned by ASTM
Met hod D5307. The invention also provides a nethod of
w@e@doeidng a crude product, conprising: contacPCHySH04/042123
crude feed with a hydrogen source in the presence of
gragfd JfRENidiRHet gl bf Galefestht hopgamiitest catallyt adbmpriadvat or more
that includes the crude product, wherein the crude
alkpli etad saliss one ¢y Mewellsaling¢reh getdl salgsconmixtares gherqadawherein one
of tthh glk%[ﬂgﬁdfsgﬁéjlsQﬁ%ll{%hrrﬁg‘tb ?J&Q{ét ket th@tahﬂaﬁ%étalg héve an
ram of crude Teed e inorganic
atofnad: hmﬁbér&ifﬁﬁleaﬂdﬂ”pamb@mtmﬂmgmbnmnn@ edniditians Imctlatlhat the crude
ydr oxi des, one or re al e-earth netal salts
Proﬁhl%théﬁ agesidnerceptent 9#%#@35359?? %%Plﬁu?r%‘%fﬁ?fg Oﬁzhﬁ f%ed
whEeRHeSidt BRAEn & adtetdrifiibs thIASEREMERIBUTII0T NI

contacting conditions suc that the crude product has
a r &he thventbmndlenprovidess metistd EProdicitgecrndsprdect, comprising:

content o e .feed, wherein resi due content
oG A THER B h AT ER RO CERS09 PreSencPid af SEic falt catalyst
to FHb& el B4l FRRIuét tHﬁHH&Qdé&fth@Eﬂgé‘ gfdaqctawﬁéﬂéﬁﬁhg A Groduct is a

conprising: contacting a crude a hydrogen
hqmd mmigeiré at A5 qmdélsléthPe;‘ thanruda decgdas a rmdlue ateat q%at least 0.2

d}grod ce a totartcﬁ_gé Ee hthat i ncl fc,
graﬁls CHAVCHTE PO T¥6 e’t PHOGRAAC 52 ¢ %xsaﬁ?napwm? gr tmore
alkai neal Q?d@ﬁﬂie@ oh8br Mdse alkhigncCédthaméteeAlh &y nfixiulss tHeteof,

content of at least 0.2 grans of resi due per gr am of

whereinte el matile havecﬁrlgeéwmw nyunber ohetdrass i lm@dmomg@lémg gentacting

cor%itil(%s SH%h élng:hF] Clglgf) tpgod1 asdae%%lghgeg & nﬁent PLS ?t most 0 of tg? ﬁe51due

coritfif oBkteadrhddREd vehehal eestdie@bBRRNCis AL dEeFmiatd ay Alsem Method
, and controlling contacting conditions such that
D58¢& crude product. has a residde content, expressed in
gra t :mﬁ
309% of g{vﬁét%rﬂeagl @9@8% g[{r?tﬂﬁ%ifocfrtp ge cr &gld&ﬁ&ee}%fg by erein sing;
corrtﬁsmg u&:rﬂ‘@rfbérhm*[h& hydrogeh esurceathb pred&Giohlolfah adgddh3Eult catalyst

i nven pro i des a  net hod o produci i
to my HEFent a@ uetd rnﬂ%lv theepde prodHe W @FH’d‘g FRISH Dgdugt s 2
1iqR8 EniRbur S B ‘@’ﬁ"d‘?ﬁﬁﬁ%?é th@ cfudB fRIIBRE Q‘f@suﬁfe fttent of at least 0.2

I norgani c salt catalyst and water, the hydrocarbons
grahe\wod resadueqer granbef gudenfead, rthmgmrganma]lt caalyBt carhperises adeor more

f eed resi due con t of .at .| east 2 gra 0 .
otk S Byt vt AlkGR Sl tanis o MRRAT ehd ahprein
theGRtHl rM@tﬁls et B AismAmenbdriopdt MAR 10 nzidd%’éhtr@ﬂmgfcoﬁ‘t@ctl

emtted gas in a tenperature range between 5

corgififorg Guclathatibe erude mecdiubyhas@np@d@ﬂ comteat,yexpresesd ipguamcelgesidue
TAP d Th
pergr g ol 0s RARRb 6! Bty GOET BB Gt Gl e Tt R,

wheRiPiekigud Bont&R N ACdetdshiredityr ASTRI Mol €B530W t h an
inorganic salt catalyst in the presence of steamto

gendhainyentionedsasproeidng 2 methogad psedveibodragen g gomprising:
con@%gltng cruc}evwgc[ ﬁrltg Sc')%h k Io%e d%c%?bons gl 2)?(%&?06 o%'sanqﬁ' rganlc salt

reS| per ram O

cat%lZﬁt%dGﬁdﬂ&ethE dinoc@ﬁoxﬁiﬁieﬁfé Ehidef numibeg 1A§TzMgNB¥chh®(ﬂ to 6, the
307, and the inorganic salt catal yst exhibits an

crudpiecddigs g zesidusrconient ofrat brstdh? arans efdesidis nep gam of crude feed,
and t%'ér%%rgén% Sl c%?a%est Q)?ﬁlwﬁseg}l é‘glfgﬁ: g@@ﬂlﬂggt?on $fian emitted gas in a

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

Products (TAP); and producing hydrogen gas.
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as determ ned by Tenporal Analysis of Products (TAP);
contacting a second crude feed with a second cat al yst
WO poosloes3ps esence of at | east a portion of the PEnEsBDEM2123
gas streamto produce a total product that includes
thecr |t ddsE &48E brddsctdcomprising:
[i qaﬁ%}‘n%%)%?%rgﬁewgﬁro%ﬁg%%eﬁ% 0. fg‘g&%glagoa[ and gont roll i%g s
cor@@fting e firsgeradnftied mdthsindnerganih aalt catelysirin it pregsnepef $i¢ase to

f th d duct ch .b t .l t ,10% r.elatj
g Pgas HE3EL LSS GHETD LONBanp PydeEn hag e il e feed
has;a{ Ilégﬁu% €8Hent 016t 1AM bathsVf sidlePét B af it drade fkd, as

enerati ng a gas stream co ri SI ng. .cont act i ng a, .
determided fisag ASTING Methodh0p 3 ped thelinorgania sgls eatplystiephibits an

f. in - th o
el g IeGHpR AL SLpmHE pas it e F g SEicez0 C and s00C,

as @ét%%ﬁéd 6% YeRpbRE Anal§sis SEPRIINLE UADY, cARHbiNEA hoonb8Mds foed
and generating a gas stream the gas stream conprisin

withyeckeogrehcatal gistho thermyessreaef; at aparHen ofiihs,2enwrated gas siream to
erein a | ar, ratio of. t [ :
e
ligHdSRIxRES ¥t BeSC andrBli Do BT, aid cshineilig: concactidg cpnditiomstsuch that
conprising: conditioning an inorganic sa

1 catalyst,;
one ontare progerties piiie crude @Toguechangs by sigesst éé"d’rféf?tli"% to the

resence of th L1 ' c1salt catalyst to
rerhtanes” putd ProfRit bt BERGoRAREARTNG PR ! Phae TS ¢
pr oduetinventieh aise pidvedesrautethed ofigentrating a gas sfudady, wdmpLIsIOg:
at 25 0C and 0.101 MPa, the crude f.eeg havi ng ﬁ herein
conteetir reoreanTagH tWiBF aa101EgRie Salh CatalyFEfiNGPrepeust GhigoqRy Wher
thegéﬁg% f’efed %Eyg?es&ﬁt%%bn Htﬂof%@fétaEtQj.i RhsIEddle féd gram of crude

I'oNs™ suc at the crude product has a residue

feqlp s @nErmigadbe ASTY Metlgrdaid®7 pindr generdting pees gream, dfe gas stream
crude product, of at npst 30% aof the r.esidue content .
ol TS RSl AR S b S rio o

thg%ﬁéﬂ%%ﬁgxigé’ tdg@g%%ﬁ hRAideS3 A east 0. i nventi on al so -

provi des a crude conposition, conprising hydrocarbons, -
t hatTHedweensiob alsbipneyidesraguetipd of produsingals gqfugheayeprising:

and 538 0C (1,000 .0F) .at._ 0.101 MP .
copRRgRInEA R SHEFPTIRG: Sintitfiof B drdeiieed Wfth RH3EREAS scurce in
thé Bleb&hce fof ie&oh@RPAsBIbiBnicGal caalysf foi ppodet addtahmstiuct that

1.4, as deternined by ASTM Met hod D6730.  The i nve%g&n d
inalbides the owidd produc whgiinbassiemresiching igud perturgal & o an

ition; t 0 '
o SOURER: i QP e Bl P SR o e X BB i
gr%%of@hd@-fé&ﬁ aMPaontafllidge@stacAn® Odnditi@msudi tha/die oomiepordict has a
W

h a boiling rangedi strihution between 204 0C a
regi00e OMteH, EXPIESIedVPREAEY of 1egidye Iefer(gm!n\éfgwge groduct, 3P& most 30%

Al QCAL ' k! idliclonieRtisia0ReRRhIEED
ordhorBE S okt Gpagler ARG SohieR b SR pByHeaty
ASTRI®etfodMy3B0gcar bons with a boiling range

di stribution between 400 0C and 538 0C (1,000, 0 t

0. 10Thavmsentignplsaap s 2 %E%WH&&}%H e ppheegbons tha

RRly QB hAibPb o@hnd PR (2D RCFFRTRIGISAPa, the
hqvgg-bﬁg%%@ﬂn%e andl%{ﬁﬁ%tg?% ?%sﬁvmc?h a wei ght [‘atIPO. of th.ea
hyds6capng icbmpriting idvepanafiias aid mparafiist withos weigh#i ratigof the iso-
paorlgftﬁ%g 22 rrl]-%gratf) msAoSfTe-t'%/lm'\éEtt {].g,das determined by ASTM Method D6730.

The invention also provides a crude composition having, per gram of composition:
at least 0.001 grams of hydrocarbons with a boiling range distribution of at most 204 °C
(400 °F) at 0.101 MPa, at least 0.001 grams of hydrocarbons with 2 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
wotisapsvha, the napht ha havi ng an octane nunbR€T/082084/042123

| east 70, and the naphtha having at nost 0.15 grans of
disaitetion deipaen g04rCahd 3ePACHhRY. 165 Mid, eﬂn‘asm e)cootn_\,graaﬁér M

Met hod D6730: at | east .O. OOln&ea% of osene,

hygegrasbeieVithe AtngranasAsiriputio Bieeron08; G 400 Eeqt 0.101 MPa,
an@A0:0b.08 L LARRNEE ) yfa§ocq{aaoﬁ§ Wi hoRling/ 3 %4@@&%@‘[101?93\;&%&?400 °C

erosene reezing point at erature
andf3 831, O(BIPR)@t 0 aﬁl Mitaeamd whcrehnﬁhmdz‘ohmbhmadhmws a boiling

a at, npst residue, as determ ned b )
RSB & B30 TSR R G RS S GRS i a weight
ratfbrdf%‘e ﬁ@?@&?ﬁﬁé t%%@ﬁ-‘bbﬁgﬁns%'rat B8, @fas%f@ﬁﬁieﬁ'b‘?f%sm Method

grams of hydrocarbon gas that
D6ﬁ3)®1 condensabl e at 25 0C and 0.101 MPa, the

non:condensabl.e carb gas hav .a

o aA6E BNeRGE BRaPHSHES A ‘PPQPi}ﬁ Feifermer B af soapmgsition:
at le4dt 01001 GAams Herfa ﬂﬂﬁrmhefnaﬂﬁﬂa ASSRAR M&%@Eﬂ@&t 70, and

gas; at |east O. 001 grans of nap t ha, the naphtha
thefnaphthg haying et mast hlerems @f olgfins persgram®{ naphthaas de@roned by

Asmm;eﬂ}ﬁd ]ég'z 3%;6{‘1? %ﬁty@l S 5 %g{?saeﬁle gg geéosegg %av %g at least 0.2

grafitFafomelts pyr @@fﬁ%ﬂ‘l@fd@@ﬂb @Qa&&mlﬁwby hAsThe D338HQnd the
having at |least 0.2 grans of aromatics gr gram ‘of

kenpagng daniag adfeccding ot gbe tepypermriolet mest -BB8 1€6as detrimined by
i
ATV BT S oL S0 At bty ST s
Metlooddd3da7i on, having, per gram of conposition: at nost
0. 05 grans_ of residue, as determ ned by ASTM Met hod

0536176 myEntiIAlso PRogHies graide CB@P%H?%E%‘F% P! ghprofpomposition: -

at 199§th' lr5 rhiig QFh?dréfd}b&PédSQ&t% néH-cde saégglt 966408 0% MPa, .

east 001 grans o rocar bons
themonlfcoaddmsable hgdroampen dasstavinguat st &étgmnmoﬁ@dlrcﬁx@ﬂmmd witha -

00 OC at. 0.101 . at least 0,001 f "
carppam bt 1P AR Catooas 7oh gram AGRotr SEBbTa iresarbnaas: ot
leaStt002 rﬁﬁg of ARG, Bl BpkAA MR o bobRORImBrARLt BATS; o leas

hydrocarbons with a |l ing range distribution
0. Oﬁégmofzk@msg@ ﬂmkmn@hm(mg @ 6eHfy peint @ altethpi@hsre afat most -

30 BB WA EAMEB% Pl Bt G- BRR Froae i ervt g2

graﬁ@ﬂf@ﬁ)nﬁzﬁfcﬁ‘g&%raﬁ%f%ﬁ)sw dsdasrchiféEby ASTVNIeRHd D5186; and at
u

i nt er nal doubl e bonds with a nolar ratio of ol efins

monﬁ%@%graﬁ@mﬁfaiuedmtm@ﬁddy AT Meibad D307 ng
" S USROS Sl e BRR deh FEFALL Gpostion

at rﬁm Qe)500amo 61 tekidne, AAeicnPined &y AFTNNNKEth6DIISST;tak ASt (0001

nost__ 0. 05 grarrs of residue, as determ ned b ASSTM
grastoh ydosabens with a beiling sareeclignhutmng shmost 204 56 ¢00rB) at

01 PRS0 8 U 30 S oA B e

204AST M VB hAlatDh BRI /M Panat 1¢d3e0.091 gmrdf(hydmmbunsewhas Jboiling
rangg (riﬁg{]{bglgpg ggtt\%gégg(? 8 and 22)6( ‘t’Cl)J ;teO 101 MlPa attlez?st 8%01 %rra?nnssof
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@sobahi ns have at | east 0.001 granms of ter nPEEIUS2004/042123
ol efins per 0 gram of olefins, as determ ned by ASTM

dodt BestisREABR modir rhest olOfi R Havieae®niah] dbabli boads & olefins having
| east 0.001 grans of kerosene, the kerosene having at

intzr@alsdouble@ogdaﬂéatdcasa%m Jeseympigd by ART M Metodd&vSD. as
t e mined.. by . ASTM - At | 0
or aEuBER RS ARG Porha  1BGRG, B HimGlrBfposicon

at MOSA03 GamP of r@idue) &f detiresedd, byasS Tedt Method €15 307 ; drfd at least 0.001
Met hod 368/90; and at |east O. %O}i@gr ans of vacuumgas _
gragns of @ragepure phbydyeearhery thef have & bpiling rangeligjribyondpetween 20 °C

an@é%kﬁgowﬁﬁ agsr&lgéxﬁqrine\'i% AS‘?MdIWeﬁlro .]55%@7péﬁd!jtge P@&ljaeé}bon

27invention~al SO provides a cru
migRPIRS| par @arh 8y hydrocarbon miixnreoét leastrPOOI fgramms ofytaraffiag, as

oSSR ey B e b R el
AR l&ﬁé}gocf l?/gﬂﬁ), gh(? el &8sy bt 185t 0D o2 HekAB cqgﬁlhs per
at 0.101 a, ‘a d t

; atleast 0.001 grans of Rydrocarbons w
gram bDolEfimg as detganidedby ASTIM dethmet MEED; 6t 1285t 0001 anaingelnaphtha;

B e e o RSt e
ardhP0F Rbro@he,bs HRErNRRA b3k BV N18#BSd D188kt HadBO®f grams of diesel,

hydrocarbons with a boiling range distribution béetween
theddieseDizramgiatiest 08 grame 0Daromptiest ped gted ofitigsel.sas determined by IP

Mg S and TN s PR Pam 8 el LT Rb et g paipe
leaBOBS oAk (Fardiames pREEradl GV GO, By dit@eandiRSIIOMRedB3GS 0.

boilI'ng range distribution of at nost 204 0C. at |east _.
0. 00he grvantioralsoprwiides a carlegepppsitipe BaH)e, AT ke fragnposition:

S conprising 1so-paraffins and n-paraffns w

o “ ', at gggt{?(?ﬁl %nal%s %?Tﬁésﬁﬁlgt %’sodegeg&lriargeﬁ%g?Aﬁ M%é@;fi '15553 0?% Jﬁeast ?'9101 y

20

25

30

grans/@ilghtochdohowithiatoilpay mhgd distribotion pRataidst De4 of (400 °F) at

nmost 1.4, as determ ned by ASTM Met hod D6730. The .
0. 504 \NPas jab least 00 srramps QEBYdEOcar o VB biling Eper Aistmjyition between
S7 . : . o1s
2082 1300 2L LTSI oo o) T B850 o oin
rarlge alfstrilftdA betyeemS 00 PCland 00 4€ b A< OWMPe; andef least§. 00 reyems of

hydooqb ViSS p B igR S SRSt HoB L PHR AT Coing S8 (100 °F) et
0. 1@%@\9%, fiis Ia&&hﬁﬂéa 89 ARaMREIh @ PB2857; ahdlwBBRiPke %B’dIQ)caiggns

a, a east 0.001 grans of hydrocarbons wth' a
haviog kibnijingamyge distgbwtidaufi ab mose2 M€ hha380ped @ram of BpdroG@bons

t 0.101 MPa; d, at | t 0. f hyd
haipg it EERGon R bt Ao Bl 0 2 oL R s, os
det%ﬁﬁin@&?b%ksq@@ Méthod@b6?30L Aad MAsast 8904 gShNb MR aMs ARTPAraffins
Met hod D2887; and wherein the hydrocarbons having a

comppriising iorparafEnsianst n-paatiinsrivitea weight ratio of Goaprgafios togparaffing
conpr.i.se ¢ ounds, wi r nber of 4 (C4), the
Oféfﬁ‘g%r}p%ﬁﬁgé}?%{}?igy ﬁ‘#h\@gget%ogﬁg%@gr ans of butadi ene
per THe &ietfiod4lss proRvies d erudERempbyiash hafnd|pee gk dédosition:
a crude conposition having, per gram of c%goy tion:
at mpstribT 2ome o wsidvs, asfdetmineddy A§THddethod 15607 candreg legst 0.001
ara YIS AL RORZ Wikl aoRRlg el di8R8tion of at most 204 °C (400 °F) at
0.101 MPa; at least 0.001 grams of hydrocarbons with a boiling range distribution between
204 °C and 300 °C at 0.101 MPa; at least 0.001 grams of hydrocarbons with a boiling

range distribution between 300 °C and 400 °C at 0.101 MPa; and at least 0.001 grams of
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di stribution of at nost 204 OC (400 OF) at 0.101 Mra,
at least 0.001 granms of hydrocarbons with a boiling

WO angmeadnst ri buti on between 204 0C and 300 O0C PECT/0S2004/042123
MPa5 at Ieast 0. 001 grams of hydrocarbons with a

QL ' t °@Qn§'5@84?@ 1000 °F
hycg?caﬁ BOI%%MI{‘%Q Ildzeéggl%ht%%(}ig?%é rr'1 3295 of dr ocgr bons )at
0.104 MP2 a;bdetbmmged BndSTM Mqth(maz%ﬁﬁ' pied wb@nqmc%e hydroggrgons

i ot I G e s v
6n GRBLY 54 o d@ﬂz 1 C} &ASBouRAShBlingTE1Eased loal igraimy @ﬂtsnadlene per

n sone e nts, the invention also provides, in
graﬁﬁﬂb@n&impmnduth one or nore of the nethods or

o o S YO iy o A B
at ﬂb&td ¢4 s dNEHsRuef 4t3&dst @001 byand cﬁthlyﬂioedrboﬁb%/ﬂh a b0111ng range

npri sesr conp onent s haV|ng a carbon nunber abovg
dlsathiltlbh@fa‘rmdﬁ mééﬂ (He Byt PAQE Mip, gt lgpst Q)04 fgrams of hydrocarbons

wi uc %gggaggmﬁﬁpghﬁgfegn 264 444 (flg@@"C% £0.16 PR 8€8ast 0.001

por I on |ng range
aQﬁsSMHy*achb%nbﬁzhtﬁ\u bbAGheDengd dletribaﬁomwem B0 TG agd 400 °C at
range “di stri buti on between 100 0C and 20Q..0C at

0.10PaVIPa abdiat feas OrQdd gsaras ot hydsegarkans m&}% 'é‘?%hl?%ﬁn@%%}aﬁtfg’““‘m

300 a [
be@gleaggﬂ §@8d §8§ ?9, 6@1 8@ 'a&ggfe Q&ag 05%%%19 alﬁu't gélrsls thag 0.01
grdxﬁ‘@&lﬁ)rﬂl o% in{dr® vithlg s, hatwaethe 4@1@1}@01%% 1eA61nd ©r atord alkgh metals.

(d) has, per gram of crude feed:
g r aﬁg seihe ﬁ%p@ggp@om “h‘é?ﬂlﬂﬁ algo BV q§gln cgﬂlgénathon w181 one or

moge ?ﬁ@e%éthg%r&%h At SOSEC@ItdII% t@)Qﬂe MP8ntict a CRAS tfedd A1 (2) has

ocar bons aV|ng a |ng range v
noﬂbéehrttdawtilma réfiieng elistileg, zﬁﬂ/carfmcﬁwﬂﬂ@%ﬂle ;. (b compses: -

at least 0.001 grans ar. i L
AT A T T e TR
RearRecarbaéiofigviach a porti
S“%{P@?mﬁ%nel?g fe %f’g%r%ﬁgg%qg)e%n 3o§8ﬁocrano|I 200 gC Lo

hagta mnﬁguaugadlsm@uam belowst000 Qg 0. i dyFRa.grbailjng 1vegs giskdution
A e L DL R N e
an-3800C3P 0902 WP, Q- b%ﬂﬁlg&gﬂge?dranb@uiorﬂbaweenmwmmoo °C at 0.101
resi aue er ram o crude ee 0 [
MParradiadmilnigienge @stnhu&@mb@gve@rh‘é%‘g% d(?é% ‘!&i f@e@?’a (d) has,
| f
o PR A e
dlﬁﬁﬁﬁﬂlcﬁﬁ%dl&ﬂ 100 @ aOgQODl\/tIH‘ﬁ;)ta‘ﬁleaB‘t Otaoe gmmm«)ﬁiwdmcarbons having a
conpositions accordin 0 V i 0
beaoug oee siawbpayn bevigat ML axby0 S L) SEHREH001 grams
@{ggﬁorc%r%” bs bk g2 H&'hhg ga?nrge B AR R 209 >Clell 300 °C at 0.101

oS> et propane, or m xtures
I\/I‘Pﬁez{teé&csi 0.08) geanrpfhgéocarbves havargh boiligg Jange phsuﬂ@l@on between

oereof I n. sone enbodi HE%[ t(ﬂﬁ |nven£ (g }2 b
3090 g0 Tt MG, 49A Shicrit 1T o BF b o s having a
bﬁ@{@&%ﬁ% fls r%%%ﬁ%%;weeﬁﬁo@@é Qhdhomed gt 6.061 MPae) hasla TAN; ()

I'nc es conditioning the inorganic salt
hafséﬂfcﬁh PSH0. 99\@@mg 0.3 gianispois0. ¢k’ Zraosdngst uggleaggagt of crude
ri ses heatl g the inorganic.sal
feads (Bhpamariseh Blckrls sn L roset B nsnhegpr (iR Sl

and/or (i) nitrogen containing hydrocarbons.

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

more of the methods or compositions according to the invention, the hydrogen source that:
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(b) heating the inorganic salt catalyst to a
tenperature of at |east 300 OC and cooling the
WO p@sgeasdL salt catalyst to a tenperature of aPCTDS1004/042123
500 OC. In sone enbodi nents, the invention also
vides n £ 1ht hftRocarbons; (d
O QRTINS f??%%‘%gfa%%‘?ge?ng”?g e L R orarbons; (&
corpti$es endtlaie, ethae; popane; ontmixities ghereaf (Rl omprspsWaier; éli*fﬁor ®
or nore catalysts and controlling contacting
mixtyregithreefs: (a) such that during the contacting at

MOSty, (hife &ﬁﬁ(’iﬁimeﬁfs 10 $hveRtidiPal8s pRIvides] inPoaibihtidn Giththe or
or at nost 0.05 grarrs of hydrocarbons that are not

motoofibe sedthalsar c@Bpodtiensdceordme tnihe inyentfosy mﬂ}@éﬁhaj ARgipdes

d d, h
cof A B RS LR PR TR g Bl

SQ) QatBip thet w@ﬁ b6 a te emurepfe:slsauteoosc and/or
cm%ﬁgzegrg% etf rgomcg1 ( I\/Pg I(%15) sucﬁ))pt hat a ratiog

(b)dwa'emwﬂle hyrgenigealt %@hﬁiéo f éemmat@fed&éﬂ leag P0G qﬂildacoohng the

. range from,1- 0 or bic meters of the
ln%%’? %W% ageé?peéatgre%%gt 87 P The orude feed: (e)
to ipp E,lrbrﬁé bmBodithehR) i ie@ntiof hlko pﬂ)vuddm i dondbixativh ivath @i or
coke in the total product or_in the crude feeﬂ‘%fl %
maré ef temeethedsmy copgpsitorspoperding tadheinyemiogy o gisthoddhat somprises

cox%a%inag;a nrr%§é fe%d% 1%@@ 'nb&%) B%ngrgts Ond § ‘Ecﬁ]‘?ﬁ’g ccttadiig Londitions:

or a Fams. of coke per gram of
(a)&ublEl thapa@GhicCthe céiit)actmgcdn nidsnd. 2@1rarhsaasmoat (pbs giaoTs, @fmosh 8.1

erast Y dOmOOh g A aFFSb TR it G RO RS af 214 and 0.101
MPL glf&{\m&?% % N %d@ celDR RPN Hyhﬁas?ﬁ&laﬁée Ylgbesuch that a

cru sucht at’ the crude product has

-, cohtattig thinpbfafee mntae*an%mﬂrothSOrﬂéﬂ °©©V?oefa’teen8§@ 35@?}@ 6ra
at mpst 10% o e N con of . t crude
. preRyeguer PAS e EPDON HroGuEe tae Pl GpUEE p dfen source

20

25

30

' to ﬁfe ddRed is38%orade FOIR1-16000.0P5-320 nBRAA] c8Bdiers REthe hydrogen

ur content of the crude feed; (1)such that the

; somrcel @er cplbmjmcter hithe srudietieasly () te Bvhikiheoksfommations () troinkibit

0% t
fowa(tlroaé)é ﬁoléeowttg?]{org%fpr?cﬁ.\ I IIol[Ijléa ud d?etezi #;21/ %%B}? Jaﬁtactn%% ég) such
th& 8 0E pRHdGE: dlvshad af @BEIALES gankenimet 088 grmnd, aﬁﬁh%t oam
nost 10% or at nost 5% of t resi due cont f
grams de af west;0.Q47) zrame pf eoatPeRBRBRPECTRdS PGS dygt ol é\é‘g‘ thﬁﬁ least a
oo R R 0 PR SRS concion:

(fsaclouRt th@@:r\idéq;rmhhm TANarfat hescd0idef freddhAN of the crude feed; ()
conbi ning the recovered nethanol w th addi ;‘3

onal
sufloat s FislerAraden e & 106 B P et A POHSIGh ot most 5156, or
U AR SARS bRS R Ol ot prodc s
subfiutieltdre of af 103t OOUS admbst a6es, owatlmogt30s alcthe shlétr contenoef the
nore properties of t de praduct chan a
crbmierd o b e e qubit T Hiies sy OREPEoht e o Reat most
70Q} aitﬁ-gos{:%%?orfa?ﬁ%st {0 oS i}k c@ﬁteﬁf@%ﬁé cilde %Ha{n){)siuch that

contacti ng zone ranges trom 1-60 grans of tota
the atudk psdduptetias BGOsidneacmmtant oLatuoiest B6%g at raﬂsj/lé%, Or ¥t ot I5% of the

reég&%go%%%{ g% (i@ ecf.cﬁ Zn)ccgﬁ}?g@f Pwﬁx%ma IS oo Ealrjéjrflcef &th the crude

product; (0) such that the crude product comprises methanol, and the method further
comprises: recovering the methanol from the crude product; combining the recovered

methanol with additional crude feed to form an additional crude feed/methanol mixture;
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In sone enbodi nents, the invention also provides, in
conbi nation with one or nore of the nethods or
W@ o09p064304 ons according to the invention, contBCL/UR04/042123
conditions that conprise: (a) mxing the inorganic
al t. catalyst wth-.t tsuch HRMPANBSUhE additional
ancf)]éqagp‘g %&?(?dék‘i}‘)“\\%%r}‘%‘? Ee%?ﬁ{eéﬂlgaﬁlgi;lglgﬁ}l% Slslglllt cat al yst i's
vl Rshantddabddol bl upipp sich thatenc outherd prgertieppl the crude product

agitating the inorganic catal.yst in the crude f ; .
changd byt oyt Whrdativeig ﬂ@%@Wﬂ%%“Pe%H“%"t"ﬁ”%%@“ S orude feed;
i hgrgani ¢ sa it f iRk 858 A& frovatles0 grams of total
(q)aﬂ'}a} &ap@} %rgﬂwﬁtg%gé%%@é tg&t:%n?%fl %r oduct gt h;.t i ncl %eres
cathly8t e ude gmmdmm;iaad/m (1) qushothad adeydregeatsowrpp 1s gdded to the

sonme enbo wrents,got&*he i nvention al so provides, in
cruslorfesdraiar 6t onfTHIESe CORAGH e of the nethods or

oo E@"S&Bé ORBoRGRAFitRdnchtibih Blsb PHRMdsOM, combiitibaditiate or
conpr P8es cont act | hg a crude feed with an inor %anl C ...
m&rBbf theab@hydtoranthpohitions agcelding to dhpinveriion, cogiaging conditions

provi ding steamto.a contacti Lor

N i
(W& & 5 RSB athysCie BtiReAnitially ivelublaidehe crude

befo(%g&)w(gme‘géllhﬁ%%’%g%ag sSaI_tacg’tse;l yst an th) hydr ogeal d
fe&dy (5 )cgitating) the fmagamg cath]gstdn@l@ﬁgcrﬂ@ee@eqi;rﬁng/qr contactinig the crude

contacti.ng zone;, and/ or. ' i e
G B o LG 08: AL e
tofagbx%dﬁ&qmttiﬁ@u@éértﬁ@&@d@ brodhiet thatds gliguid rsiature a3 E.y st .

sone enbodi nments, the invention ,3I SO rot\)/,i cj[es, ,iﬂ!i] e or
conthmabicsrbelimenss BIUAVARSIOE 250 HREAF ThRFDiggtion withlone or
conposi tions accor di i v eyt TRithed e mpri
Mg grﬂi‘es‘é‘gt%ﬁ’ a%?ra%otrﬁl%ogs ﬁ%n% ?%cgglﬁ?%%dtﬁg\nﬁ?%ﬂg%ﬂ ian 0 rtg ani c TPTISES
con@lcling atAldé Fed Wit b tHocganic dafttcatalyst antUat Swnber¢ompgises: (@)

t tion of the total product i .
rwsigins sl meonstReonmtaide SE e el ndfe
ellflglgf%tntoﬁ gpeocrrﬁcilcf:%e@ {vithREat4ARRE téordRtiRE i @uds f8d Wiiiahe morganic

crude product, the contacting conditions are

saOdatdl @ hedithe Ugtrdebatour¢a ) c) speayinaidie cpidg degsk intq the geitacting zone;

conpri ses conponents w th a select i1
e ) BRacAE ST ib fsy M BAE P by St e Rl Aty remove
i rﬁ)ogﬂﬁ{éts%rﬂ@é’ b fle orSiecia@cdafBst.gravity. In some
eifbod! ment s, the i nvent | on al so provi des, LD ion wi
conbimsnicemindimensshomvenie a0 PREIdeH IR sA@bEAtion with one or
conmpositigns according to the i t:] . :
o b BT PR LT TG P AR BBy Pl iR, (e 0d it hmprise
c&ﬁ&&in&%ﬁ Sudided fath shhforonac edlt eanlgst tapaidysd & todalroduct wherein
nonacidi c.In some enbodinents, the invention al Odfurth
apleastiagpestioni of thotolil paedushisrqduceshes pyapepaad dhe mRHo er
met hods or conposi tions.. ' L ngaot i Form th
B e I

chife P dftiet, A ontdctihg Basdioriseiratomiollad sichabat: ¢ theygragrsproduct
at I'east 0.6 grams, or at Ieaag ? 8 ragﬁﬁto% at 'gr?cﬁgrt(b)the
fontieer cbmprisassompenentevith agglested 891158 Fgftﬁe Brud9e

K3Fel 0S cat al yst t ifd lorgeityf | de
Cgéigdﬁr?g*c?cc(rﬁgﬁsr?gsc&glﬁsﬁak&%{agﬂ%aat éle%%e?%{d?agﬁsi t}{ on net al

to syl ksthe bMbbiendsREGeGS cntibm higs provideshie combiation gvith one or

metal sulfide catalyst in a range from0.2 to 20 ) .
horetofi 81e oeheds @ eompREtighs apgedi %Q dhe myention, rrgﬁédd otﬁxe?t comprises

c%g{a%tir?goggr%ﬁg (flécéd%ithog}%ne or more catalysts and that the one or more catalysts

are nonacidic.
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or nore alkali nmetals, or mxtures thereof; (d)
further conprises one or nore al kalineearth netals,
wW@r@s5066300r e conpounds of one or nore al kal i nePE€RDUS1D04/042123
nmetals, or mxtures thereof; (e) further conprises one
or MREEebkBbdimERtspihs in@nto® alsoprovides ipaoentinanion avith ¢e or
nore al kali_ netals, or mxtures thereof, wherein_ an
mate B he melkads 06 FOMPATPRS ASROTHIEAP the MG & Kl einis Catalyst or a

trags’gﬁ(gx# 131? af' s&lﬁh@té{ &st%att pl? g% %ﬂ%élté}fg{‘ g%thti gt%.ﬂs%tg&st 0.6 grams,

's 1Th a range an- at
or hieltasd 0Sf grivhe ofhtkdedst oﬁ@bhﬂr&stmnhinﬁaltsu&htes peogranedfahe KsFeoS14

catgliet o hmiRas R Bk tlis G bt ShIOBHC B! ansition meta
to SHAR %‘ﬁg‘c&gfalog Cafd sFBf the %lahﬂﬁbﬁ‘ﬁle%@ 1R aoBiElySe 1n%rran%e from

m Xt ures 't n atomc ratio of transition met
0.2 10 290 {d) durthen cbﬂnpnk@sl%mb«»ﬁnmad: alkyls metals, bhe ot marsednmmrunds of one

t al | fi t t \ f 0. 5-
or Fioge Ak sIAS of ARrBtes bt o fufhen EOBrd: e ok Fioks, Aepline-
a@%?ﬁfﬂ!&sﬁ, 'toﬁ@oﬁnﬁfet&ﬁn oﬁnﬂi‘oiaorfe?éﬁ %r@ ﬁﬂtﬂhﬁ@% Befal, &7 mixtures

er conprises zinc; (h) further conpri ses
thexded 263 fur(he) chmptises one onmorsalkalkmels, oamel mere(dompognds of one or

non In s n e Lnventi al.so
molf Gl Gicels oF GRRBTRALT O WE LA GPIg o fap i metal o
sulf@tif %?Kﬁre SoNReg|dtiop e tAHSHIOA il tsQ1fidB RalaléERtih @Range from
that the K3Fei oSi4 catalyst is fornmed in situ. In sone

0. qelil e ptosyic r4ik afitbenlihlo metalsto the tensiiéon mefgl is in a range from

angge:::@t?nﬁ(b gﬂgl\{\éégcgml%glg%sogqe%oﬁorg alrl%f;fet Qﬁfhﬁ%gtgls Bne or more

cobotiktl of bA6H ﬁlbﬂ:lhlliﬁirﬁleaﬁh ndtdler hﬁﬁﬁn@ﬁh@rﬁoﬂ\fan ﬁi@mlé agtio of
conprise one or _nore transition nmetals from Colu

- tragsition gretal FrosublaF bl &KaFanb e caighist grtherBresiiihpsih a&ﬁéﬁ catalystis *.

ind ?a?igg rfro@?? ﬁe . e,ga?ﬁ'a%xb 1'3%@(1 of tfug Ql'i&lﬁ@ éﬂmﬁngtallt% th@fransition

ures nprise one or nore Ir

mesallif intemngd frpmeabope D $@$ (@e Sirthedyompriges tzmes(h?élﬁ'ﬂaer Cemprises
conpr.i eamxture iro fides,. wherein the iron

Klgops Kléiggthﬁf eoTRRIbCE ﬁtsédmg/x? bb]és Bg%idica Fe S, where b
| S i s&né 8 §d1 nreﬁ@ ﬁﬁ@@ﬂ\%ﬂgoﬁ QISQPI]OZMdegfl}l cEHfbﬁrﬂﬁBn with one or
conprlses K3F after contact wth the crude feed:;

mdrg pf thie nhetlasts omnempbsmbm sccediigtth e imeeros, tit tha&sBeeS1

re transition netal sulfides is iron; and/or (h)

0
ca@[yép‘géﬁ%thlga%n a support, and the transition netal

sul i dsimé ahBbYlenRathe hveARSH aldo gﬁ)vﬂie@niﬁ cohblfkish with one or
support per 100 grarrB of catalyst.ln sone enbodi nents,

marp ef thevagibadsror abmpoww ageerdinigifo gamnibverdionopnarithors 96 the

t hod I osi.tion accord
s 0K o oY oSk CPOP PGS S5 IRER o gh fgrats rom
Cotithhd 6120 eaiRIPLEbdOMBRS bhd MmbReofipoliadh TP ok fiofdtransition
m xing a transition nmefal oxide and a netal salt to

metalp fiom Colames Ot 19 ormixgpres mea@/fr@ 8OMBHAFerongiof Mifte iron sulfides;

(o S B Rl kT Pap s ISR o 58D okt Wi

thd fén sﬂﬁ@slﬁﬁﬁtegiééemed By ¢l fbtiﬁulh el pS, wheserie ﬂfan@ﬁ ﬁoﬁf above
nor e gédroca ons to Eroduce the transiti on_net

0 to @ ¥7; @i furthen pomprises AisFetndi4 gleTagoningt wﬁbébﬁpwé%ieeéf(g) at least one
of Q{ekt%nsmgﬁtg?%tﬁg Qf ﬁ)l? \3L Gr m%Fe) trz}ﬁ%ﬁ{o féﬁ'%%lgﬁgf}é\e?m@éérﬁ i%(ﬁ](lij/Pla(h) are

I'spers ernedr a
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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hydrocarbons while it is reacted with the sulfur; (c)

in which one or nore of the hydrocarbons have a
whoiokioeggopoi nt of at | east 100 0C, (d) in whi cPCDOE2004/042123

nore of the hydrocarbons is VGO xylene, or m xtures

thereolne &ﬁ‘%]odnﬁeﬂi’e |50 dVeX b SWalb S BrobIRESh kb@BinaEbAkith one or

oxi d&*Ahd the netal salt co rises: mxing the )
moké ek kictivdset edmposititsancbriing tothednvention, 3 pethed of forming a

resence of .de-iqnized wat.er .to fro . L "
watmiggeehe Sk cpit soneoa paparub T i P ARk e p ropsidon
meéla? U RRUANI G mANGaR & forfl d¥@arisitondhétBioxpdsietabsaliomixture; reacting
e

nperature in a range from 300-600 OC, (f) in which
thertesmeition gntilexidefraetales taniztusk whthdiydfagen écbt(ﬁm agggtermediate; and

heating the jnternediate .in r
oo s (e GBI Sy B i BORE s gt PRSI Ele [Birocarhons o
prddRBY e ifaa8Rk A Hiedn Quiide cABRAONa)(thHe metadbalf coniprises an alkali metal
conprises contacting the catalyst conposition wwth a . .
carbonate; (bpthat futier eommpises dispereing dhe impAMSLIRIpdR Heetpe of more liquid
ource. In. sone e di hey i ' ’
R RS R EIREI TR a1, WY b0 o
hy@RLAGEEs fve @UTAARH foing afRaarid0ng; {(d) it Maidhmonemtr inpure ofithe

inorganic salt catalyst that conprises;. (a). one or ..
hydmocarbankis Vi GRetdenes af BiHaice herepieley Wé iR tnlransition
L[kal i ne-earfh ek : indithedl 6188 8 the metal
m ?)l)oxbdr?eang‘r%ﬁ‘%%‘F té‘[r%}lﬁééﬂn?pqasggg@ txﬁ% P%gfu?é? one or nore e me
salkrk@k iphRegRrdfile iBindd Wyt oxfirans, wa pasteydrymgsha et paste;at 2

e hoth St i e DA e 006 2 Pt
argnee 20} 380-609 r"ﬁf &ziﬂc WHRA r&ctifP theQhtePRERatd WA Jul B t@hprises

or nore sulfrdes of one of nore al kaline-earth

. hemmigaths intermediatd inrthe ptehenceoff at feadt ooaef te hydrosathangivss of S
one or nore al kali tals,~one, or r m d 0 . ‘
e e B T AR e i Pl e
' cagle)zsit g(gklﬁ}é&‘ﬁtim% ABhAk Fedd B orlpiisBssubful Bnd4 hydiegen source. = -

Tabl e, one or nore conpounds of one or nore
met dhsofie embdimentss the-invensipn rlse presdesdincomdppationgyith one or

m xt.ures thereof; . one. Qr.. ' ' .
oSO G P T DRGRAR b
tht@ohHrid&d 1) n6 or vl A4l fhetal bgbusmes) bnd biemomtadkalimb:earth metal

(h) sodium potassium_ rubidium_ cesiu r m xtures
cattmrtesfor niixjuresahercofin(Rrme oF marg Alkal mﬁ’faﬂﬁygmél X0 08 more

of. a sodi um.sal.t ' t ;
e SRR, AT AP TR B halat mer
hyRIPIES Dhe! B} MBEY Oxdlthe cath hesalihytitigel; dieixtares thextofiy (@ one or more

t hereof, and the sodiumsalt conprjses sodi um Ikaline-carth
subfadas of aneor Bevs allAlHpetalsx PrEOr tg%rgisuﬂifdﬁ@afqrgé)’r myre alkaline-ea

m xtur - . i e@RTE
S B R QL L gl e o
mERTHhides dfuhe Wi hforodlkalire-eavthanethlst drenixbtrbodiereof; (f) one or more

conpositions according to.t jnvention, an ino nic
el eR AN &R P! IR SETIOHE 1aPleaPhe ShIpaHe SOPROUREGR one or more

16§ @b ' | Yo e RBn

w5 G 1) by R b s Do on o
indfEadicanetal saitsiaad vwheen erleashane ofithe indrganic matad ealtsragnerates

0.1 to 4, (b) at least two .of the alkalj. netals. ar .
g BB SRt Be ST Ev ) Sadioay Bates Ty tuidlin sy Oy ixtres
tht@ﬁe'é)?s(ﬁ' c?lfqitklg agﬁﬂgﬁn?g?}{bgﬁuﬁ; (PR Rixkurt Of #50dioh salt ahd®APbtassium salt

€e’o metal's”are sodi um potassjium and |
arid i gbtansiurarsalt earmpriset potassiemeaibonatas pasassigm hydroxide, potassium
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sodiumto potassium sodiumto rubidium and potassium
to rubidiumis in arange fromO0.1 to 5; (d) at |east

wo boosmesh4 t he al kali netals are sodi um pot assPCIUSZNH042123
cesium and each of the atomc ratios of sodiumto

hyd’r?&ea&sfn%r% %ébm drid tﬁ@§dd‘1‘l§ﬁ1 salf 50@91‘15%% Sbditint AroRsiel B dium
arange from0.1 to 5; (e) | east three of the

hychbkmlleJ soditna hgdrideeopoixagrss mq:reoéeeidmﬁ(k} wbitares Herephd
h of th t f
oot S SR Bt EP HAR T pER T i ope o

mdr@B888e f B3 ot cbBpSsitidrld ABEETEIn@TH Bl ieaition, irhidorganic salt catalyst
I nvention also provides, in conbination with on

thamnchld@fs alklab nyetal hisdwhigh: (eb?hs@fsqmlp oo efcanslkal h@eiagh%%% an
i nven r .
atogBﬁB ag angtlnﬂ t§ ﬁ<(a lglﬂlé/ﬁlé\r/) e*t&‘ﬂ{m{&rf‘de greﬂter than 11 1s
in & QFRE 598507 1tb GO biMetbt itdle of thelalitalinmmendisdes sodhgnasd potassium and
oxi de, titani um oxide, hydrotalcite, alum {91
an g@mra pate, of spéwnbw. ROEASSIHITCIR & 2 5380 €10y 1} 4o Gic{cgat least three of the

m OXI r €04tios of
okt ol ol s A TR Bl B LML A€ R o
sod8 6 potisiemTEsdains té fubiditinl amdysotssitth af rubkiburPéy ingdiange from

Tabl e, one or nore cqonpounds of ope or nore netal s

0.Iriocinl ot dasssihese 1 Ut alka spia P 456 PRI Sty A5 CRopg> and each
of ﬁx za%&l H ofSBERANAL %ﬁzsm F(?cﬁut‘ﬁq{) Rethk@4rd pHRds8um to cesium is
es one or re al kal'i netal hydrides, one or
in Aedrge eﬂdﬁabjlne Seéd) hfﬂesmtﬂalee ofithb (aﬁaileﬁe;talsrm: Jmtassioe cesium,
al kal i ne- earth nmet al dr oxi des, e or o

rubynm). japg sackrafd engplalpc a3 9 ass% oqesmpaﬁésgum to rubidium,
an&%@sﬁvﬁgftordwmﬁ& rhodi weR §1 14 §e invention al so
provi In co |nat|on with one or nore of the

met Hodeme embodmmtst thensveation plgd ﬂ?gOVcldﬁSt ecombination ayith epe or -

d |ses cont.actin 4 GLY
mQrg 8? §’§ qr compgyans ztcngt mg(tg ﬁxge% gotnweﬁ Fx g]c\mc salt catalyst
coﬁﬁn 1bl\f1gta)éuﬁﬁf)orﬁ h@tekiap ﬁﬁ@ghﬁthé @bﬁpo@t&h@tbﬁ@ltcoh@nses zirconium oxide,
bstantially unchange in the presence of sulfur;

caleiuhh oxld(eb)lagmelummﬂ@@mt@lwa|0t<1d@a1@3é1r9f§k1tpsal%maf gRimgRiayiron

d
OX}%VEWF?IO%I qeglgl{: E%(fglvi C ggum#lﬁxgdg: |tﬁ£§%gdn de t mg%tﬁlees thereof;,

anfiik €b)dhcdrpératttih @@dssupport Mafreial dre 0Nk @aoae tidtds frorm GBelumns 6-10
i nvention, an inorganic salt catalyst that g 31 0
of (l29) Perpdas #le @ng A5 MORT JSRRAUBHAS Pirong o Aore Sl FoR olumns 6-1

of Y BS1od abtlé‘%ngg%gn ?éj?]lﬁﬁ§ﬁlg{£ﬁ) EdrBESadebES oMABR alBNh el

i oxX1 d at transition in a tenperature
hyﬁﬁﬁ@dhsb@ie\lﬁeﬁbra Qkah @ﬁbtﬂ(ﬁ,ydﬂ&ﬁ- éﬁ@oﬂﬁprecalkaﬂ%ﬁ@-emn@@&

as determ ned by djifferenti anni ng cal ori
cad)qﬁé'@mqvﬁ Of Hioge élﬂ(a A -GS fdasta a]rhyﬁlm%des( &}e of TR a 1}{é ea}[h metal

e between 200-500 0C, or 250-450
hygggpse g.;ﬁ/U{ RidthreS tHeARS.

a tenperature of at |east 100 0C5 an x-ray
di f flhaoinle @mbpéinheelltm thetiavention iatsoamesnd@hmoambmatmaymth one or

diffracti attern f t he inor t cat
RN TR R -
coﬁ%ﬁf&'%ﬁ 'cfﬂd% ¥‘eed8\{l1 lﬁgpmgganfcrkﬁﬁ chﬁlﬁsﬁﬁxﬁt H)Qﬂe d:e@ﬂ;yﬁc act1v1ty of the

€ I norganic salt cata

inoxganiictshlo natakyst m substmtialémomdiangadtis the presann@ eﬁwlf@n a@d@@ (b) the
provi des, in conbinati 0 e of the
inprgapisFalt S?ta & Sgr;t{qugﬁﬁy 3@&91?8 i%??g ‘5) {m " i nvention, an
| norgagife csfotinkdk@ibeShvention also provides, in combination with one or
more of the methods or compositions according to the invention, an inorganic salt catalyst

that exhibits: (a) an emitted gas inflection in a TAP temperature range, and the emitted gas
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that exhibits an emtted inflection in a tenperature
range, as determ ned by TAP, and the contacting
wa@omdiosdzons are al so controll ed such that a coPCHUB1004042123
tenperature is: (a) above Ti , wherein Ti is 30 0C, 20
0C. | i &f @latifrgnsition! iAQ temperature range
COTPR%SregSﬁ#Eg Vgg?l?&ggyglg]l?g{lﬁﬁ’?(é%&g? or above a TAPR p. .g
betixeBRROGRS00 BC, 2604 1 °Q, oF 364-4D@ 861 astdetermiyedibyifprsniigl scanning

of the ingrganic. s Latal yst.. . '
calprmetria At eg‘iﬁnga‘iageo&]plg)o@a R SHmjies %gﬁbl na*%?e&ﬁx{éﬁf?%?}aenge
bettwﬁgﬂl%&s% ofhg: THRLACE; ) £ AABSArbIuENSE A dast TIOME, b x-ray

nventionh, an inorganic salt catalyst that or in,

diffvhctic: pagiadn thst ik brpader than sewkitey difiaqiloamafiargal thy inpyganic salt

TAP t ture of 1t > | nor. ' Al : ; .
cafe AP SRAE Sufle L RGO ST bSR3k 3p R s
lesk Phah6ni€ bislRiciivik $6Ethaindr@asd salt catdigst badre eompiticating. e,

wherern the TAP tenperature is the m njnumtenperature

at \nsarhe embodimsnigathednveation alge a}'cp@c{eselilmog}bg%ahgﬁ with one or

em tted s, inflecti.on. | ] ; 0 a3
L
thdi R R 20 6mited 300 BiGh i thhaerdtare ratige, enddterarineddfy TAB, and the

two inorganic salts has a DSC tenperature abo’i\‘/ag{;SOQ b
coni@:tingrconditions pscdsoreonirelled sshithal @ ropigriing CRPEIAEYF i 2) above

i n, conbj. nat,hQ i ¢ o i o salt
T BAGEE 1iond G aifaBr 5 Rer Fiial MEnRiieis (R inoreanic sa
ca@BJst; (B4t ¥bbvel dTRAPwhRperatess end/bn(c) keleassthn BAP temperature of the

_ particles that can pass through a 1000 mcron filter,
inergputie salbeaid yéinder gravity and/or under a pressure of

at '1{?@% QB‘%%"MD'PS’ Y}ﬁ%éﬁ%ﬁ aflo pRovAddseiindiktiRNGfittadne or
| eas 6 : sué]h that the inorganic salt catalyst ;
mbre @ sfeanethods @mospositisns dosprdingtodhe wyeniéom ep inorganic alicatalyst .

second_formis,.incapabl.e. of, ret urni t ' ‘
thitor i B (061 B0 oF Spraiif et B QYT Sipbhibems
in@r%anil:@ 1§ OBy STRRPhE SR Sanid £t dabil @iy @bstahisilyinspliltled the crude -
I'IT conbi nation with onée or nore of the methods or, .
feebaest 4 tha§ ARdcmpdiaige.vdierdie thenLAR teraperatyye 1s Hisgigimem

BRSO ol TP B B s 0
mBATE 0¥ R tiguid pHabd dtidngolid phasel b eehmpaatureinueigg frah 50 °C to 500

Ithium (b) at npst 0.Q01 grans qf hal IS%GT{; cal %ul a{)ed 500 °C
°Casindlor ()t kghst cae oh HiedyeAROTERYP 6%“58’@§ ady} P ge £00VC .
gr ang ﬁgfg}%%@fﬁ)ﬁé?%i% 0 e@ﬂ%?s%'pr!)ﬁdés? e RMAstiJIBRiS ene or

the SO "provi I'n“conmbi nation with one
m6fe dTREEmetholivier dorigisitionoaccontippi the ansntet @n diargartiosalt catalyst

the invention, the total oduct that h | east 0. 8
the whe (otiod in e fomoal DG g APBTS fﬁ%ﬂu&ﬁap@% {igtoh it el
dezg:rr%sl Uﬁ%? gﬂﬁvﬁv\f %uad/mI et Qﬁl%@ét,dr@?f #1868t 0.00Y Mi®Swhdnheated to a

one or re of the nethods or
teBREROSE bF arisasa 660 PE] sugh that thednorgaminsilbentalysidrageforms from a first

fogr_rngg géfeg;ggi?t‘gé?’(a‘% §1!Qea% c %tfi F[i:]'% %cgga%h%é\‘?rgﬁlhagé éq,nglﬁéﬁ’rst form upon
- 8p01- 0. 1 ,
C@%%@%i&gﬁ%%agrggﬁlé&tgﬁtgo ggo% 0. 03 g?;ﬁsnsof resi due

per br samecdmindircentribelinventiofisyscrreviclen i corgbiaagon with one or

m%ieOOSf t%er: ?nré?}iodg '09 8(9181)165%0%2 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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granms, or 0.0001-0.01 grans of coke per gram of crude
product; (c) has an olefins content of at |east 10%
w@e@anes3o4 han the ol efins content of the cruderdBes2004/042123
(d) has greater than O grans, but less than 0.01 grans
I TR
haffe et 18 PR el RRC N (PP 160N (T lassy oxide
coh@aaﬁdso 1 grans, from 0. 00001-0. 99 grarrs from

0.04-0.9 from0.6-0.8 a ram
o ude Spme airppdinnys Hesior s Sydrantes Mo ebinAiE with one o
mJn%%g?he%éh%s%ﬁoﬁipo@ﬁ%ﬁ?&dc@ﬁln@gefo tHE BfveRfion/ % toted })rdﬁl%& that has
rans or fromO .5 grams ofdistillate;
at émsm &gmnsHif(énmie rodund per gram:of (ot praéu@n . atomc H/ C
0- 1100/ f the H.C.of the crude
e ger PP e eBR SrOEE H schiindlg fi one o
m&fe%@fﬂ?ef méhlads &ft%nﬁ%@i%ﬁ@ hdcerding¥ tBé afehiicn, GQRidRPro@ict that: (a)
the crude feed; (K) has nonocyclic ring aromati cs t hat
has ahmpstébo%ygreme,sa,t ngsh (0B granash et westddpramdsatapost 0. 05 grams

mig 000 Ay diset GPORTH-ER b 81080 GG T BhH GoogF 0 03 grams
oﬂr@dlmr gfampaf Gude Produdl! AyhaofroBil Perais@no osfgmm, Q. @001-0 03
0. 15 %ﬂarrs of ortho-xylene, and fromO.2-0.6 _grans

grpxms.r A0 AS: 01 grpmis € calee pes gzam of gudarigdusts (@ .ha$ %ﬂ&eﬁns content
ofo aﬁ geas 0105A) gxr ﬁt@@th%{\ ﬂ?ée(ggﬁﬁ%co%@nt GPMR' ffg%i &)edas &?e@tﬂar than 0

iese rans o
gramabudfesslibas ©l01 drahs bﬂﬁ)tzﬁtmdrgaﬁct sddt @@alysj Ipaﬂgram‘ dfamude product,

b 0 0.7 f Q. 001-
askefegBiN by (s AR Lo et IS6b A, X Tark ORLPBED % sraes, from
0.64 0'9‘3@&&15 Bom G5B %s%tfa/‘/(g?f)gr @'aﬁ_’l AR £Bdﬁ C(?jaéohﬁﬁlses

per am O er ose reezi ng I nt

- VGOmdrthd VGO hds afeaso® s gradfs @@romatiarpst grad0o0\G50pg)dtas 0.001.

et o) 6Pl Rk poaks FGAE anodi s fiBhs an

ORI B RS1 B, BPRHe HICDE 18 @8e fedll; (TP aln&RocgEidBng '&bmatlc

at nost 0.002 grans of benzene per ¢gram of napht ha,
contnanat heash E1% gieatdr thandtbe rrms)cmhc mgstroxwlc aomteat of féastude

d/ ff h
feg P o P iR binn o PRERE xERAGL PP beiieh of
confjRuidPdt iy 18dnzatke; 0 $bs, %eﬂgraﬂﬁﬁf/ cRlide(pFdditaat 2aoéh.u @ﬁams of

that is at |east 10% greater than the vol une of the
beprenge ipwcti03-A. 18 grameahiobiene dram 03HR9 ierares@fi ragtaxylsge, from 0.5-

d at
o5 BHSTorbBYRIE PRLAERQA0 P B PREeRl g
0.0801h@dmb bAfroLNPI-0 Safa@e of diesdl; r(g) eoraprisde dfeseldand ﬂhh diesel has at

catalyst to forma total product _that co%l ses
least Q&egrpmé afieromafigy pe grar @Eﬁ}eﬁ% ® haS( #yeasbiBPh gwgl% frgm above 0

tof{ ¥R, i ook 2 AR Qﬁ%né Folroafip B Abeene, ond he
kdrédent hasns peast 0. D granidgr at deaki M5 popnishet accmmt&:s ;pengbant ofietdsene,
a crude that is the sane or dlffe§$ é fromthe

ude
andis @ (e52ing PRI 2kt ESHepeElye 9 AEPY - ot RSt -  or at most -50
°(;;ig)cl%dsta't ??t rg)((fdlrgéﬁﬁg bt Anedst 03 é%rﬁ}ﬁs 5f AhGHA! SjU&hpns(eg haphtha,

I ona crude produ into one o
ardli th¢ haghtliachak raambsu:(h@l giand, mmw 0i0agrams s pbmbsattQ )2 grams of

eI G AFRAR e SR RITIeS 0t fash A IS0 B  least 0,
an?kﬂr it oggargﬁfn@ L¥® hornidi ?eraffﬁg; \Mﬂ?a %%‘Hffattlb%@ i9%ebR4ffins to normal

catalyst to fecover netals from _
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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the transition netal sulfide catalyst. In sone
enbodi nents, the invention also provides, in
W@ oovbioesdd on with one or nore of the nmethods oPCT/US2004/042123
conpositions according to the invention, a crude
pro B rlﬁ@blﬁﬂbmaﬁ@ﬁ vath one or
| eas go&“%%?%&ﬁéms élr%(fe)ﬁﬁglg%s‘fgwm has at | east 0.3
mo@é efNthe afettards mcompomnsgmmrdmg tydh inyentiont a metheod thatgomprises

cm%;&g%&%‘;ﬁ%és(g @'ll ek d gs? i es el topa? 850%{1{;4 tﬁe A F%a%B%%me
pr(Qlﬁ@tF;furﬁfer BaRPidAe é)y%nﬁlfiﬁng @lﬁlﬁirﬁ@e plodudtrgtted cmee tiht & the same

of benzene per gram of naphtha, an
or drffe&maa froumtbe cruste fedd todar a pEnd sughle far densperting (Rscompining

g et oSt e 1Rl &lthe L1 § GlredliEird AROBLAE Helo form a

blénﬁ@ﬁﬁalﬂc R Lrelinai® fdéfhtﬁsf@c}frﬁétﬁ)n@fmglﬁlﬁmmﬁeqﬁsddche(ﬂ) fractidnating
I1ing range distri bution of _at nost 204 0 al‘é400
theOch)lde productlieso g pumerhdiviiliaie fectanst an@l Pr Lﬁ:}% portation fuel

ol efi ns pe t
fodt B B A ettt Cand G Pt ol R Ppsfon
méid] siBRle citalyt, u@&m@% the®shsifioBme(al )sulﬁﬂe batalybt 0 ré@Vegmeatads from
t

of kerosene, and e kerosene has: at least 0.5 grans
thmﬁmrtman¢t@1§uiféiecgtaéYﬁtof kerosene and/or has a

fr e ;85 Qx%'b&% g@htsathteq GFigh UIs6 p V idds, i'ﬁ%fnbn%a@iog%lt}{ &he or

fro atonlc rogen per gram of
méif Emth%l rhéthéds c(rltt))mpommmmbemslatg te t]ng/nh:vmtamb@ aruga peedughidhat has,

e
grﬂ}{%f’é}gﬂ% Eﬁn Ty G@?Qﬂ} ﬁ@eas{ 0. bOl" gﬂhﬁ%@%@&a%&the diesel has

droc on ga es and naphtha, which, when conbi ned .
at te@m:ﬁ 3 gemissparmadtics per ganh of-dicseh{(¢)iah deash . @Olagrms ghpaphtha, and

t t.h ffi toth
g R BB RS BB L GG B oot of ofg gumber
of%{ n‘gstt ﬂoﬁd/ér 1§0 p;gﬂafﬁﬂs@ﬁd %’hﬁﬁﬂﬁ hams VMIQHF[ rati€ af e fso-paraffins -

er of 3 conprising:. olefins and parafflns
tO\nhet ﬂ’rpmaffhlsmfntmbetrls4 dfl) 2totatf aplsast 9. QOEgramapie BRIt

d
coBBRBHS o SRR ap gy o Spulitn 8 Sahd 2P P01, and he
mB@de Paviak bi MestW. 19 grame 3F bRfind perpgsmof nAx e Xe) a/melghﬂ matio of

a weight ratio of the C2 olefins . to the C2 eg;raffl
atprgicdtydragsn to 2omaneprben i the P%P%fé%%fraéffﬂshls et gost 1.8; (f) at
le@%b@ﬁig?ﬁg@& ke chseé%%gtrl% }ahrea %ﬁ‘é H%sag‘et’l@%sgg% %ﬁ‘ﬁlb 8f Qxforrfalﬂgs per

gritoTtteR3encCeidtor bs @freaimg ﬁ@lﬁt atQL tempergruagref at(idsh 8@ °é;h (g) from

APl graving in a range from15 to 30 at 15 .5 0OC ‘%ﬁ%

0.0- tererme of BowUDINgEeamsT BRm o oA D) Berctpdsirble

h}%l%@}%&s' oL anﬁ Pﬁh@%l‘gf:ﬂ LR COMbEI, RivetabBost 0.15 grams of

focarbons I'ing range distribution of at
016884 pe2 @Aar) 6F ihe cambamg @ofiicondedsable Byd8cagbemegasey @)d naphtha ®

anb@h e ind ;&;b]%?bsyfi\cvgg%rlgﬁg\ggsoels :glga g@qhilgﬁg S}\fl’ldcgf t&ﬁs PUL L Bfed coiprise iso-
pﬁXﬁi%lQ glgcaﬁ %%ﬁfi;ﬁ?s\o«%ﬂga el hARGLHRIES- a?ﬁl'id t@ lﬂﬁé a@ffidtin the

001-0.5 grans o | efins F
cdhylﬁﬁ@:tblaarplhmasmdmbh-camtﬁmsablmgydraqrﬁgbordgaet:& q>ﬁnymcz§h 4t (athe

hyfoGEr e B st ORI LU § EPPRERE ardoded sl
Ifllllﬁ% diSof 4 g?z) Q%fdjg @@?[ Mswiightirafio BiHel cAgAbERIATD and Cs olefins
at nos

ution
to the combined C, and C; paraffins is at most 0.3; oleﬁns and paraffins with a carbon

number of 2 (Cy), wherein a weight ratio of the C; olefins to the C; paratfins is at most
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204 OC that conprise olefins, and the ol efins have a
nmolar ratio of termnal olefins to internal ol efins of

wa@eooseesv4 0. 4, and/or (r) from 0.001-0.5 gransP@f/US2004/042123
ol efins per gram of hydrocarbons in a boiling range

o g 'ﬁ@%r: (ﬁgﬁ . Sg e!illdt FWREOwAR aQGrRR bt 88 (¢, @E@f@in a weight ratio of

e I nvention al so provides, i
theQUydleM to alte @ paraffime isat mast 8.3pk)thas butedignelconsent of at least 0.005

e aBs aAP) g0 fLared e of T £ o D48 at most 0.00001
gra?rgs?s}{tb%in gﬂgﬁf@%& lord il Bﬁgcﬁﬁﬂf@ﬁtiiodjf_ﬁ{)aﬂ puraffifis ¥ttediof (iR) at

the alkali nmetals i's potassi um, rubi di um
hyérocabshsimyimyra militgrange tisuitagon ofadnest 206 Cdn ajrgngstfrom 0.7-

f th . i ses. 4

0. Srans: @ by holEE FRE R AERioR ik BARR0ARC, that

haé%&h e&#%@éﬁmga@pmfbsﬁg K@z 4 b6iling e istribution of at most 204
e (0] me

nts of the invention may be conbined with, . |
°Cf frau(l. @3 -0.6 @ranos dlerleiansdpdhydineabers wikea poiliag rangg distighution of

exanpl e, . features fram on ' ' .
at %ogt{Ei)ﬁeg“ttB?tecgqppgﬁqo% S, oa'ncei tt]ﬁegggﬁﬁ;ﬁ?% ﬁggeélst@(ﬁsoé.f%ﬁ 86terminal
oldtHs bBLEraRTBIRAIRN( hy€fousiBoRy wilhia beilageaniz distribixien dfiat most

any of "t he met hods and systens described herein. In
204 € tthascomptiseivleBng, and thedilefinshave paplarrato phiprpmaleojghips to

. to e.speci.fi bodi i r i
e N T L e E
hylfabbhom abdilindeegasisaihpaos betveon A6E@nd RDAPEd in t he
art wwth the benefit of the foll ow. det ai.l. ed. th
desdrispne embadignctpotherayeafien also Py =%¥6€81PH?%&9PH8 one o
mgrrﬁ_%gﬁc}l%grﬁetbgdsvm'c‘c‘)ﬂlgoé:l]ci@ls é.'ccbﬁlir%t ®GhEMBEForOh cAfe product that has
e I'ment of a c S

ntacting systemfor cont acting the ‘
at toastdmiefof €@t oatdl ystsacdmytisogeomeswmare alkali mietalpyrin ﬁﬁ(gﬁ*(iﬁfat least one .

oS P20 S NS Sl B SR Sy FE o)t
1e§t ﬁ&@&ﬁﬁé Eaﬁglgaxm EGhpf Q3 laafdnkifign bitgalCs taeiti@edeni dulifide

ydrogen source i n the presence of one or nore
andat dhystie. t o produce the total product. FIG 3 is a

sch tic of .an. enbodi ment.of a.s raf k. j :
comdPRas AT B Re iy 5 3R Bl Bftnfs P dhd fvention may
beoliRldl witiPfeaftitesSHREIA GtHER BinbedinRnt¥l o MisH ingeitione Fonexample,
conbi nation with a contacting system FIC% 5is a
featotes fen m@m@dl@mommown%y With SaeniongRy of the other
Ctgq'%it actti ng system and a blending zone. FIG 6 is a
COGEREY ¢ of an enmbodi nent of nultiple contacting

sy sti@farther embodiments, crude products are obtainable by any of the methods and
systems described herein.
In further embodiments, additional features may be added tp the specific
embodiments described herein.
BRIEF DESCRIPTION OF THE DRAWINGS

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

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

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

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

wo awadloed3non of properties of the crude feed anBCT/US2004/042123
properties of crude products obtained from enbodi nents

of LAt &Per}lgﬁc &flr: ditﬁ%ﬁlef eadodirleht éflrkﬁcdrﬁzﬁﬂﬁﬁg %y%cfin &t @ntacting
. 0

sul fide catalyst. 9 is a tabulation .

thecuqeofebd indths: Infdrades sovned én the giesanee Afomp 65 Mordprialsts to produce
rion- \ condensabl e hydrocarbons obtai ned from
thedpisbaradifl s of contacting the crude feed with the

tr a'il’?G.ti A IRERhtiSs dnl debddahentoTh sefdrflionl£bnk $n Bombination with a
tabul ation of properties and conpositions of crude

copactthgcdystenbt ai ned from enbodi nents of contacting the
cru feed with the.transid] t ' :
Fl G%?(?m‘? i@ %"hama%?%%’l e eoﬁiﬁllé‘g‘gr? atb?%)nrﬁ% 5‘1‘%3‘1 g«%ﬁ%:n%t?&sn with a
cofthctif¥systdhd ent s of enmitted gases of an inorganic salt
catal'yst versus tenperature, as determ ned by TAP. .
FI GFI@25 issa schgmaiphpicany aphosdimentofia SapRiqHEPNS] HeQuigefing system,
{lhﬁ resi stance of inorganic salt catalysts and an
ang' g }eé]gﬁ’lgcz%g'lt relative to the resistance of potassium

car ppgab & ¥ ehsmstié enpesmbadimentraf Gulgleicontactingagyisiens.

representation of 1og plots of the.resistance of a

N2 606 Rioshrmatios! SxtBpyneRatan Qs condiety Ly mepwrepent
. tth pot assi um car bonate versus tenperature. FIG 14 is
Ya ‘8r aphi cal representation of weight percent of coke,

| i quird. Byd4 pbalationsf prepettigast the caus ferindysopeyidesadenide

sources produced from enbodi nents of contacti the ..
prequsticobiained pmenhodiments tacung {hecc&lagq %g{ Wltgﬁl@ trafgsltmn metal
suiﬁsdeaca&ﬁ}%P.hi cal representation of weight percentage

versus 'carbon nunber of crude products produced from .
enmbariGR it s tabfilatiompAcurpagitions of thedeudedfger gid ¢pmpesitions of non- -

coigggﬁggﬁg gfgr%g%xr aﬁ%&%&%ﬁ)mﬁ%@%&%ﬁgﬁégﬂtgofﬁﬁ)@l@%ﬂE‘xgg{l} c?]%det fﬁ%d‘ with

thEhifidPRcialbdifed agugani c salt catalysts, a netal
salt, or silicon carbide. Wile the jnvention is ,
susddpt il Blissa tabubation ofpronesties andaamenesitions obgtide predpefs obtained

i , i f dj .
b BRI §f SR RETSOLR (AR P R coly.
descprihed id Hg@phiehl reprEbataionwf hgs1 (plytsrudtioheurtentssafaingtted

I't shoul d be understood that the dr aV\% ngs .anc\j d,ﬁ%@l | ed
gadessafrangnorganic et eatelYENVETS B Ngedp ¢eaipgRd by fal-

i nv . . ' : ' t

con b1 21 R te oL R oS e
caBilytity aldeni iBorganid salt tdathattd desreistahdeng potashiim ¢aklonate versus

spirit and scope of the present invention. DETAILED
teDPSBRITATI ON OF THE | NVENTI ONS

FIG. 13 is a graphic representation of log plots of the resistance of a
Na,C03/K2CO3/Rb,CO; catalyst relative to resistance of the potassium carbonate versus
temperature.

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

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

inorganic salt catalyst.
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Certai n enbodi ments of the inventions are descri bed
herein in nore detail. Terns used herein are defined

wa@soosobdzons. "Al kali metal (s)" refer to one orPEODUS2004/042123

metals from Colum 1 of the Peri odi ¢ Tabl e, one or

nor e kg £

the ]Eﬁ? I'ng %lftlo’ﬁ% npéiient eﬂi@&ﬁ:egeo?rpgﬁqﬂp&ﬁféﬂtsjof Qbntacting
tHéAtddalfedahwﬁlafﬂolngamt s&ilt(w)dlystseﬁmetalcsakb,rm sdiconzadbidet al s

from Iunn20f t.he Peri,odi c Tabl e, e.or
compadNORvERHoTGP SHSPARIOAREORT BRABEALRHS BN emagve forms,

spp&&"c%ﬁib%dMﬁhe&rof %h%ﬁ ?tv&heyro%&amprewtherc%@fr%s bRd will
mass un erS to Anerican Stan
heTemtbe ralgscaﬂndd Mhdﬁaﬂ aTFhe dra@snﬂsmmqt dn ¢ Scatee f I shaudd be understood

30BA Arhe Recandrtaiet et nRo hefsth el bl e 5 it g invention to
th@ia%%ulaﬁmfﬂ &sm&aoe%nnﬁé e&nltagg EhAREEnBbAME © c@a&ba@m

rcentage of crude feed, crude product, napht ha
mbénﬁnstems eqiitedatts, and dlteraives dalling wethisy thi picit byd KGpwpf the

Met hod D5291 "APl gravity" refers to APl gravity at
prf%engm(y@u%gl gravity is as deternined by ASTM Met hod

DRGAALED BESCTIPTION ©FSTHE INEENTPONY crude produced
—andror retorted froma hydrocarbon formation. Boiling

r angeemis embpdimentssofiths inveriions geeedesaipddisrrin in metedetail. Terms

Leduct d L hed by ASTM Met hods D5307,
u%ﬂ?l ’é?gl%rgﬁgﬁ%ds%se%ﬁgéﬁ'oned. Content of hydrocarbon

conpoAikali snetfl Gl R be opabafthétals frons ol birthe Periodic Table,
ol efi ns, napht henes and aromatics in naphtha are as
ORFATERGFE ﬁ@@PB‘}ﬂd&SﬂW%’E moEe metalsdronebelupg 1 of thekergdicckable, or
“’?@‘é‘%gﬁé and V& is as determ ned by I P Method
. CQ;o'ntent of aromatics in kerosene is as
-det ef Alkakib-dpythARdiv (SR tefortoldmt 86 nioB: mtmlfrmwl‘qlumn 2t the
refers to a nol ecul ar entlt);yT%qvmth t he a

Perisdat Lable; ong 08 Mo CARRINS ORI mere msitls "HCOIumM of the

. Perﬁfcﬁks'f@dje Lo Wi ¥tPaSBerebef €rs to a nol ecul ar ent ity that

I's capabl'e of accepting protons from another nolecul ar

- ent i 1AM BExafod esatahicBnasstusd- Lowry bases i ncl ude

hydrp " wat er 0O), -car.box )

ot SRS P etsab By Lol FRRRESE Mafer o e o

( 304“@1) sphalicked™Refer R AEpRAItene£Mhat Sre iolibe fnQfeptanblU @§ haltenes
on atons in a nolecule. "Coke" refers to so

cangertt &9 asi dﬁ;germatelé(hya%%BMsMgtbpd &#200hat are not vapori zed
32 S :{,\Fﬂo @yé@eg?ﬁﬁ%ﬂc%ﬁ%ﬁc e-lelgo?nﬁ%o%b% I%)tepcegt%gg §t érﬁd@ ?eed crude
product, naphtha, kerosene, diesel, and VGO are as determined by ASTM Method D5291.

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

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

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

wei ght of input catalysts. "Content" refers to the
wowioglose3ef a conponent in a substrate (for exap@l/@s2084/042123

crude feed a total product, or a crude product)

ex p r Q{IH” fdractd S hoMculie iegll?t? W8 #e1b Fﬁ' donate a

base o t of the su rate
pm&fnemandsmemaolesulpeenmyl li on by wei ght "Di esel " ref ers

bt v SRS GUTEARRIGeB ¢ BOGEBEH 0k Gt icaRsb s qccepting

pero%§ ?Jopfé}ﬂﬁﬁé?tmdléctﬂ‘ﬁ cHfye 'Eﬂaﬁﬁﬂ’esbn‘sf B‘r\&ﬁéd@é@%ﬁjba{?@@&aude

late" refers to hydrocarbons with a

hydamgée OHE1 ), wateri(HsO0) ealfhem‘ia@(ﬂlc%—)a hdll®4(iBl‘0>CC]( 4EQ I_)S Gisulfate
stillate content is as determ ned
(@gfﬂaﬁ}iﬁfsgg@?i; Distillate may include kerosene
and €866 numb&CretR &R th@l Mrhb&oFRAbBh aftRdTRiaHolecule.
calorinetry. "Freeze point" and "freezing point" refer

to tHeoked mfelrsa@ seledszontahiiehcarbennaedussobds bajare abl vaperized under

Iﬁ%ist& kgﬁfﬁ@ &Lf" %}fﬁ#ﬁf@ﬂg isg@%eefigygnf légce % weight of

cokBROMNB tGAN REBNE dkoh@ Hahiathe QRalWdiBhtTE$EpuS Baaltyrst@ metry.
'Hard base" refers to anions as described by Pearson

in Jdemient” wferaimetic cesightiné aicempomst et substrgis gforggample, a crude
feg(? ée’tbtal ﬁy Suct” xf £Eal grngl%@ 'e%f%ss%@%a gle%i‘r REQ% v¥e1%1 It percentage

toaomccr ermne

betslsteon/ ﬁieuersl weightioRitle Egtistrari g‘mtppmr eefoisag pardd pdiyail ey weight.
and wei ght percent age of carbon ASTM Met hod D5291. .
" Het ‘ériggal orerers fsldrogagbans yytha bcﬁfﬂtl& Egen disgihmtion betyveen 260 °C

ha lRn b r
o KA a0 oA T PR DRt (bl LB BT LM
MEB}%HDZ&S?Lnygen D5762 for nitrogen,’ and D4294 for ..
sul f en sourc ref rs to dro en, and
conpﬁilﬁfaﬂa% RO 4 boine fpeedenitatign /batween 204
°@M?43f@@10@r6$0t°bfaaﬁm' Vidh. fﬁﬁﬁfaté&n%fn@}é'ﬂ%e{&ﬁﬁﬁea%p ASIM
to one ornore conpounds I n the crude feed. A hydrogen ‘

I\/Ist}mdclb?&%ﬁy Digtdlatedegy imgtude &ervsenel andidiesdl. t o,

e it nene st A s e pent ane,

nap mlﬂé’éze VRl eind ‘Greelink ipdlSrelfdiad @Rf temPerdBFS al@hidR €tmation of
is conducted to assess the net anount of hydrogen

crstallinel perticlss ep@rdin awwed.c ArffrsamgPoin ig aﬁeie@mmedfre/e‘dSTM
Dzig%organl c salt" refers to a conpound that is conposed
nmetal cation and an anion. "IP" refers to the

| nStHGOMS Diefdretd @lsehfomdaeuaiiyenkoabiiatib $tihiiiss spéctrometry.
Londan, Un| ted Kingdom "lso-paraffns" refer to

br ancired baveaiefesdp apigneas dperibsddnpinasson in Journal of American
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@20806d8Pa. Ker osene content is as determ ned PYT/BSIM/042123
Met hodD2887. "Lewis acid" refers to a conpound or a
de?EgrEa]b&lndelﬁ heldhgaedBid. | AhyliRogas S&REe ARF ifudEDB& is not limited to,
el ecttrons from another conpound. "Lew s base" refers
hytecabonffowsxanpiy (arto Fahpdroedrbest such hemgthiahe,tejhane, propane,
donate one . or nore electrons to_.another conpound, .
buianel egicH AR BEk BiRTs o FERUP 510G ardRar BBRECH RO Rgeted to
asefd R RUMIRRE 8f hirBgdPhtefidbd &onk drinéte compoundsAn ki crude feed.
mxture" refers to a conposition that includes one or
nor éTmoogamiisadtd refasstto arcempoyud thabis compasharaf araetplgadion rad an
and pressure (25 0C, 0.101 MPa, hereinafter referred
amog- as "STP"), or a conposition that includes a
conmalRitdthe BEHAE oNPERIGRATRWS Bnbitly Iagtiulei g Woddon,
at STP with one or nore conpounds that are solid at
Urgsep Kinhgdogr.o- Car bon Resi due" ("MCR') refers to a

gquangit carbon residue L.0J porati on
and yrestEng i Jo bERU R Ttk rplcFhr YT

det eridet irfeASMyNRIAMINDWHB Q. boilgnahfadistdhidos bétoveen 204
hydr ocar bon con‘Fonent s wth a boiling range

°Cind 260 BGH(HOM>0_ Tt §- 198 MEa. alveropene coateph 5@s dotgrminpd by ASTM

. Naphtha content is as determ ned by ASTM
M%B%‘gégygg%?. “"Ni /VI/Fe" refers to nickel, vanadi um
i r oLewis tthefead toen@nigvané of a niabirfalAvidh thoatiBtyttd accept one or
refers to Ni/V/Fe content in a substrate. N /V/ Fe

mesg fleshens S0y nofBeLGMBAAd Ly ASTM Met hod D5863. “Nm / m
refe y ' I, : e
» C‘riggﬁeso?agg ﬁ*&%ﬁ%ﬁ@ﬁ’arﬁ?@f n3APiaP6 th GIHELERS bnate one :

ers to Lewi s base”and/ or

-or Biors tledirdrsvio yndtherecoppepad.t | es. " Non- condensabl e gas’™ :

refers .t onponent s _and/or a m xture of .conponent.s

bt L P AR SRS P B A e AP EUEly D 2 ane

fdt?i9% 0.101 MPa, hereinafter referred to as "STP").
“n-Paraffns" refer to normal (straight chain)

sat UiLauedintixtdred cefietsdn 9. compesitipe that islides prg errmoresogpounds that

cal cyl at ed, n rical represen ' i b nt I
o SR ol MRERRISRL 5 2500 198 AP et o
asF8TeTeCLcdmfdsition thal iftlhédsecboatigdtdn i she br @bre@pfjjoads that
is as determ ned by ASTM Met hod D6730, "O efins" refer

arg bquwié ppd R athvine lor mee eeraprinds thehptssalid arbbh doubl e

O L
affel B@Pbration and pyrolysis of a substance. MCR content is as determined by ASTM
Method D4530.

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

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

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

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

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

wae\ppkioedoLhem stry (| UPAC), Novenber 2003. PCT/US2004/042123
"Pol yaromati ¢ conpounds” refer to conpounds that

i nCl“E}?yg ﬁgﬁ\?egg{lbl 5L r ePsnEBtcb 6h&ﬂ§anc#é’13d%b&§re%ff components that

pol y Co ounsmcue but are not limted

arel @sed AdLMBardnephirhiakeans] pressuter 36 86.e0. l%MPanhq:rp@ﬁﬁer referred to
benzot hi ophene, and di benzot hi ophene. "Residue" refers

as f®IROnponent s that have a boiling range distribution

aboKﬁ IY?E? ?fﬁg§ E%%eg BOn&al ?o‘tra%hi- Baiatur@ed dpdretarbaesd by

AST ‘Sem | iquid" refers to a phase of a
subsDenee ntﬂmm"hec&rqm@pam@é@i wimeyidal wepregeppaeieoldhg antiknock

lid ph h
355 el SPGB 0 ) e
nuglﬁéﬁﬁfﬁag,ﬁ{hafié &t&ﬁﬁﬁé@&gﬁﬂSYﬁ@MetHo@ﬂ)maﬁpl e, taffy,

r too past e refers to_standard cubic
f eet‘ OiéfirgAsefpeto doaposhdsowitle peftaromratig carbansariRgieuble bonds.

55 et bR SRRLPA LB AGR oA, o
inegndi tions. "TAN' refers .t.o ? total acid nunber o
i?p;%i,fﬁ%c e L&Lg;ﬁﬁ‘apéqrgﬁw@ﬁ%&yaﬁ%?w%%{@{?%@%ze?ﬁonal
TAP!.

Upigp oF 2 gt Anrgsd CRBRIEy (AR N Rk B fbact o (TVE

CONPERBAkSmMd dbn%olﬂﬁdsl”lregr tcacng@oﬁimds thiabintluda twe bvaere aromatic
343 0C and 538

annsherks o BolseEii AEaPBRASIIRE PHGH EBEEYIS] 1 Prigne
napﬁ@x@ﬁ at%%hr%%nﬁ L}ﬁl%ﬁ%’tﬁt%héé?Q?zdtﬁlobﬁerfeoarﬂedﬂ%ﬂ%%ﬂﬁéﬂl@ﬂe

tai n or a property of the
CONpPRdsidueNrdfas tecbmsonents shal davd a boiling range slispiibytiea above 538

test nethod, the test mefh r ted to

°G G300 FBr HgultH MPosBrEyea S an MBSy Bod ¢ hat
ot hesg! Frﬁ fiél}ek: 9’:5 g ?Ea{s@ 9f FRibede ?Hh@haﬁﬁr@p&ﬁ%&ﬂt&lﬁcﬁﬂd phase
equi valent to t e referenced testing methods ma

arldseesblid @hasbest thagubsengs. thmqﬂesalfdﬁmﬂlW mpt@worﬁaﬁ ﬁﬁtalysts include
hydr ocar bon, co nin

a ghpgry @gg/éy a p]é@ﬁ gl?aé :hp%,a gencg 8&% 81 tlg“? 05/5, éﬂ lof ﬁgﬁhpaste
Cr udege @y rekidd6 {d@ﬁld@f&@lml&febt ofSiag i bamu bbﬂu&afeed

include, but is not limted to, renoval of
nonctpermsd) refegsatgeﬁsmamﬁléhat cgn derrotasptedydmcatiopy sich as

de t Km a stabilized crude.
P@E@’{?S%%BIG IPE}&‘E eSﬁe yno?nt%ét%&occur at | o:rzpr oxXi :Jmt e

to, dt"h&Np "réf@féqu) b@(?]taladwd mimlé@teaplgesm als :nnmgrem@‘mg”z ek OH per
crudes pi ca ave not been djstille
gifama el azam;»led. IN fig @cﬂeitqmalqdrkéfa‘%gm Mnglea [1]-?%3 to
prod ecific boiling
r anggﬂg})sfef?rs u(% ?P%p%?jﬂ f%%elig Jalﬁr%a ht ha,

di st iThaesfers\(GRandition oletal sidfideat i ng oil's).

O st I“\lflGaOt”I rgPersl tgcclo?n%ggents? \lzjvgth 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
wardosmeisdonat ed stabilized crudes may include PCT/US2004/042123
conponents that have a carbon nunber above 4 in
staRUAMEEd ’re@ﬁ’n%eﬁbdi @atire Qo&l@rws?@ﬁalﬁﬁﬁ@ﬂiwef@e@ed testing
gram of crude. Exanples of stabilized crudes include
methlods mayrbgdeed. t opped crudes, desalted crudes, desalted

t d d Jors] ", )
PO e T T —
and @28 ktabRiFed. 0C nides aerneantslid, berhi-fdide ami/blolllciuldilngﬂem inay

bel ow 35 0C at 0.101 MPa are renpove Typi cal | y/t gp ped
inchidgeulernily Stabibigrioanpaygnclade. by is rot inyied i rerpvahed pon-

conodg aéo?ea%n'g%, v{') Eer {a(l)tg,gozf oglb%ugﬁgfﬁregg tfg(g’lgﬁ WE@%‘E

stabl@“z&i ofae. eSﬁd}ﬁﬁaﬁlhﬂﬁloﬁ Imaywsfteh@cetradti dripredmateitdethe prodnetion
transport ed to conventional treatnment facilities by
and/prygtQsBng 8it9-on carriers (for exanple, pipelines,
tru tHEES didaN ABA&Ly distilled i
unsﬁr %abzlggc%?gg?rp% ﬁyﬂt ealgg lrﬁgﬁl?jeﬂrg t hem drrgga vant 3’ Y;
tredireatfsailita gesiodudedasitipycoponads eithtsphdific bmhag range dlstrlbutions

(foir %}?pgnmgp%{ggir Ihggdlcq r | e&&g@‘\ nd//g)r %étleq%ggf Et D1st1 a 1or¥ i¥1’cludes but
is ﬂyhﬁ?rqféa% agids &ﬁl‘éHg ﬁlsuﬁﬂﬁnﬁﬁ@tﬁ%g fndvetvaBuiR YisBBatfdtChethods.

a reservol r that includes the disadvantaged crude
Untiistitled andﬂmauﬁ"nhctlmt@bsstablyzetdccrpde@ amayenclvdempmtents that have a

nd/or tr Pro dvan ed cru
carbie e e 4B STRGHNET B et 55 BTt opoats Bel
crddle S ExBhpMék SF QiabiliYePérudds ih€@add whold cRates, tofpedAithded] d@hlted
of at nost 19; d) a total N /V/ Fe content of at |east

e-‘-

. cru@le) Gogdted tenped srudgs, o @a@blr@tlg@(jhergp% neL q@pqsqi’/rvfepétoppeqrude that -

20

25

30

ha egm r%fategéga'g?‘hg t I%af& ??c}éx? l th(S% 85188&16% tﬁ@c%a@?&%?{%lgfpo%t below . -

eroa per “gram o
353Cr£91100 /RO @Etho@d. &typicengttoppéakr@deanﬁv@ﬁ coresntdbfat most 0.1 -
per gram of crude; %) an asphal tenes content of at
granesa 8t mOstA40 ygrams. Bal oshd? sy Perchyrumpents pepgramyf the
MRggontent of at |east 0.02 grams of MCR per gram
to@rp cru e; or i) conbinations thereof. In
s omSemeaibitiRt £rudds hadwpmpagmihmram«bw thytabitizkd dedeptorbe

ram of di sadyant aged c east 0,2 grans of
RO E i Cof MU rermegh bt O WS BUAg AT S (opeigmle,
pllﬂﬁlﬁ&s hﬁf:kesrmg)l(s)é . togl’ﬁer Sfudleg Asfe dheSr ﬂ{(ﬁ‘gﬁnﬁﬁtaﬁl% gn'r(g}égieg |9tﬁ‘at

I sadvant aged crude has
rer@eaﬂsm dis&@lventagal ddisgdventageder0des rga)abﬂ;urmbcmdnlcjwea per

ram of di sadva ed cru n._certain. e
oA ot 0 A6 B SEaeR TP, 31 OHgPR A0Sy alue to
thémé’aﬁﬁﬂtﬁ%&i SHAL. UrheCRBh &R vafueahay BASIch Pl @ keBiwiBthatthcludes
| east O grans, at |east 0.0I grams, or at | east

thd]dl@ﬂlvgmtagssi crm'iesﬂuakna deemestitoocasthistorragdicaciranspors, anilior iree.

%ﬁtﬁ oy g ns%r;l{r}gﬁe{aﬁe & dlfaﬁlg‘rl%g &gcﬁuc%et;ut&rgﬂ&g%mﬁed to: a) TAN of
at Hehﬁ@dy %'ytn%e@sqtyfdftadeas@rz P@@ AP1QRkitg oA ABmost 19, @)ié’éotal Ni/V/Fe

5°grams, Or at |east O. rans of hydrocarbons
comaemmfait pastl 0.0 05 gmnayes @n@ﬂqarsterO Urerbes we by VZBopa@Eram @f crude; e)

a totaphe(%erogtoms contlenl!vp 4t least d G6%° érar%s %Qﬁetgroapsms per gram of crude; f) a
residue content of at least 0.01 grams of residue per gram of crude; g) an asphaltenes
content of at least 0.04 grams of asphaltenes per gram of crude; h) a MCR content of at

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@s0653and 400 OC at 0.101 MPa; and at | east PCD0$2004/042123

grans, at |east 0.005 grans, or at |east 0.01 grans of

41 il aons st i

0.2 grame of residue sas densedB @mmqe@ﬁrgmd@q, Shlgostit-agems lg@sé@eﬁ%at least

al so t
o i RS R85l SRR 12 80 s,
0.0 9% ghares 0ato.h )g?dfr@§é‘1f fesitige périghara olﬁ dishdvaptagad gmde. In certain

di'stTibution of at nobst 200 OC at 0.101

embddinients dtsed‘mn@tged cwglpq;,.pﬁgg@gwﬁﬁg ygntaa%rgéﬁ > [RAY hapea sulfur
di sa t cr f

co tlpﬁ a?ge a&ﬁ& r eﬁ%éq st(ﬁ@%Sr g{:ar &le%'tﬁ@q\g%}h@%?% least 0.02

>’Suc bons of at” nopst

gregqf@rrs or at nost 0.1 grans. In certain enbodinents,
di sadvant aged crudes may incl ude,

dis ems@’vaatggqﬂ @‘pd@énam@c}(uge 8 r@x@r%ﬁﬁhycg?cag%pnls haying g range of
bogfrggtrﬁso[u% BYS%& aﬁﬁe{ 8y &é’% H%gqné?l?dé 8% rh @ lisadvantaged crude: at

Fon o 0 OC n certain
e 200001 BRMSS at 1628 ad)@argmgsa dr etrloaie §.Ofegyams ebhydnedaglims with a

R N N T .
at ?easé d(? 64 n%rgﬁxg chC;l't 128t G61 kAR oF ’PIP%b&FBBﬁéSth hYaditanhaged

hcl ude, per “gram of di sadvantaged crude,
dlstﬁbmmrﬂoe@wgam Cbzmdj@ot"@ 0099 1gviBapngdfat beetr (500 7ams, at least

0. W@gaggbﬁé !ﬁ‘?’gtl i@fq gqamél zilgjérg)ﬁt ons v?q IIE;V%SHH% %Eéz:gléﬁﬂgutmn

b G A “dSidagroole R0ORRIMIRS, dﬁ@ﬁﬁbirﬁﬁénﬁﬁéxebfl i ncl ude,
ebut are not limted to, crudes fromthe foll

courinrsbes eafadﬁnmgﬁs; |d§aé‘fant&g§é erudey/mey jalsg in ‘%‘a@?rﬂam of. .

SRR ST R0 B, R Rl s o
;%&&%%dna Sath aﬁgdihﬂg)fagge br&ibutioBoAZ thoa ﬂOS&ﬁtaDQ 18hMPa in addition

Canpos basi ns, China Bohai ulf, China_ Kar
tolhlgqszbgﬂlos comapants Bl I gAsed cppde drymer gram of
t ed eﬂqg € 450 Ng{e Dot E%g@ﬁﬁ&fsq{f 2RIk %?amsoﬂ'ﬁﬁt most 0.1

oone reat ment of di sadvant aged
Igfﬂgdes may enhance the properties of the di sadvant aged

crudes such that -the ¢ruydes are cept a Ile £
t r anBypst e gughpd &ﬁ@ﬁ%rd“’@;i%%’ct?ﬂéﬂtcma‘ﬁ B%éf dee %ed Psrr gram o
dllgl% ad vg‘g‘} (g’}g& uf)rtg r@@ O%rgl?lts désupttQ 0lwe érérﬁ§5?ﬂydf@dér&ﬁls with a boiling

The crude feed may
rdn@® ﬂﬁdlb’:mﬂoﬂ e arledse 40MEC eImerfﬁhaeembqﬁdt@elpis,ohthantaged crudes may

sl v Sre e Bediorbraaied gt fa oGy BF blioparbons with
bgipﬁé %fs't d@i%n oFLORES 6k@SCOTn Editrine élﬁﬂ@dlﬁfeﬁﬁy@ﬁsa(ﬁrﬁﬁtaged

e correspondi ng properties of Wst Texas
cﬂuawmay dlchtde parigrem oh disadvaetagedierade,apdo Ot gramgsrupttg 0.99 grams

obbjiecar o M bEk EBge sy Sk GRG0 2

rel agiyg %9 of BiSaREAALEN Gruldl tHE cah bt Reated uﬁiﬁgﬂ&qﬂoce&:ﬁsh
crude prg uct may be refined with I ess or no

dpsceibed bartimendlyde, Ibat abyoekintediongrudes fremihe following countries and

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

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

basin, Brazilian Santos and Campos basins, China Bohai Gulf, China Karamay, Iraq
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efficiencies. Pre-treatnent may include
desul furization, denetallization, and/or atnospheric
wale@siobdsat i on to renmove inpurities fromthe credBUS2004/042123
product. Methods of contacting a crude feed in
Za%@@ W AHARELaE AP idn M et i OFSshafes Ui@s ¢ KileidnHogh Sea, Madagascar
dditional Iy, enbodinments to produce products with

noxghawgst §3man aad NethetleadsisSdiponebeknapht ha, ker osene,
di esel ., and i r . ed
' TBau s Rspd (Flagtbidc Bty o BERRI AP GUE T,
diseddRgt®etidessich eha ditt @ades drendclptable Yoir toapsporsatiohe@dion
t he gr esence of one or nore of the catal ysts i
fr

€ a
tregmsnb A crige 2Bder disatventaged eryde thahisite bs tispted Waydie rafsined to as
114 t I i
r0HAE" | T GORCRed bk TR e BEBES horkli T AR oduct
restiidp @antreamentcofithy ciude faed cusinpemethadd desoribdd letreihgiastitable for

portjon qQf the crude feed f\r{l\t/iht h the i(g‘gr anj c salf1
trapspPEngAndir 1Rt HHERFIESS Phihe CRISR GEORIFLHF S5P5860C or
cort ol p e B 12y ALl oy e SRRRArcloser
to the actréspondifig ptoperis bf Brgno ctuide thanfthe bimde fepdgand thershy have

cat st that inc]udes, for exanple, kal i t al
enl G AACROR ISt 5 A it CoRyar AP of W ciuseglsuch crude
prod@Phay bd R¥héeBwitAllesSlox hd F%trédﬁ%éﬁ?fhef&b?@ﬁﬁﬁ@i@%ﬁﬁﬂlg

the contacting. The total product includes the crude
effisiendigst PreHatatmentanayi igoiude desvifurization, Erretalhidatiang asdior

enbodi ts,. hydrocarbons.th ar.e not condensabl e at

At pheri OB S TE AR 4 v 1 Ao ands or ¢ he
Cr USRI B sntAEMN gl atEhddRe® Bl dcdsrdasdechitdfvieNsiBaRt Eescribed
solids and/or coke). In certain enbodi nents, the

hergis} j Aflditienpllpecnabadimenia ép piededeeprpiupts With Wi cpapprations of v
d i i g 3 . i . o
R B0 SRRSO N SRR S0 2R B ot ¢

typ©of probess&f ae desitedr, or nultiple reactors. Exanples
of reactaors that may be used to contact a crude feed
t Whecrmda fesganpyshasomgacted WiHba Bydegicsougr ip dhegprgsgnee of one or

mo'cr:% ﬁit e Gty S ALK @&t?ﬁﬂltggzﬁﬁlg Ld/or i@ cfo%-ég%g)@ﬁg %f @%ﬁ%gﬁom a

I nuously stirre react or
contsaimpaonesa pl ug-flow reactor, and a liquid/liquid

contactor. [FEX |l es. o CSTR include a fl ui.di zed. bed .
bt IS BH oo by e B gt Egralesin b 1R e ESheration

of iR mlgaﬁd'gam SoukrdPh &R HcYadle 6d 149&i dnSSTRE [eAbUl forti ! 8B kRde feed with
crude Teed flow,~ total product flow, residence tineg,

thelipohgamje rals calalys af teowperatures ondiange froms2A0REISET or 300-400 °C to

oG B e SR e ot BB GEER Ronde
reab @SS a'%‘léérsteasyi)dfﬁbfn bAthg %Jrgé}ﬁ@ ge@pca@cgﬁst WHat it 08r Sfampfdé, alkali
400- 600 OC. 1n enbodi nents in which the hydrogen

metad forowtd. s supplied as a gas (for exanple, hydrogen
gas t hane r et hane a ratio of. the ga 0. t.he
o R el s A1y g Bo b linhids HAdles Beor

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 N8/ n8, 2-8000 NnBW, 3-4000 NnB/nB, or 5-300

NmB n3. Contacting typically takes place in a pressure
wo angeedset ween, 0.1-20 MPa, 1-16 MPa, 2-10 MPaPCDUS2008042123

MPa. In sone enbodinents in which steamis added, a

ratiy r&act $r8B68 6f a rdab@Hmultiple

o ot SHigeFpE AR GRS EREa dheldh, PodrB0aRe4 i P
pottioh® gf &reacior, st @artiiplp ecackirs.oBxamples oileadersitkas @naysberysgito

o T DB 0 LT 0 ik
be{l/ gﬁagfr%,]agf)ﬁed%dlr@&ﬁﬁ, 2ftinRbusy stirgabtan®d et (CHER], atsplay

the contacting zone. Typically, the vol ume,

reanforca plde-ffosextaitor, ehé adigniddiquidgontenier. i ExXanmplgs @@dyS gk include a

80% of the total vpl f .t ontacting zone. In
ﬂ“é‘g?%lol@ﬁﬁ%t‘ffé’ﬂ?@ e@glﬁqﬁ&oqegé&%% be done in the

Pr egeRER:RE catNiRsiditypisln] indlade toheran@nplessurgicgale feed flow,

ni trogen, nethane, ethane, propanes, butanes, .
totpk mpéwms Slowh tasilvass time, kiracASOTISA Sovh aF eaypbingtjays thergof.

a schematj.c of an enbod; t A .80
Cofng o St R M BE UFE s AR bR A Aol
prgﬁey@@.feed exits crude feed supply 101 and enters

contacting zone 102 via conduit 104 A nt 1ty of 0
cat &lopgacting tanperaipige MayHERES Forg 29&&8%%351‘1%3 e p{,ﬁ{)&%oo C.
1-100Q. gr -8 - r . _

In ﬁg&og@%ngsgg r’}VBlg% t%g %&gﬂéﬁf‘% g(alz?en@ts ied A5 a‘éta_@ FoBEB®ple, hydrogen

contacting zone. 1In
ga§,8héthine, endtbstielRitato ofitididas enthe raydeHeedawidlegtnerlly hange from 1-

A e TSGR e ot
talgegr {1&108% 9 e%%[}%re ?%1 E'Bgtt eﬁ@.ll@(?MPa?l-Q@'T\qPé,tZ-ﬂ(QMPa! br 4-8 MPa. In

arn embodi crude feed may be heated to a ,
soirergaebodinknts infwlzth btearatis dGBdOCratio o stehmas crglodeddids in a range

i Ot RcatH S 200yt e 1y Kl Pl g figgam o

t EIRE REUNRYIDE sBfflcand® hbamid HR-oRindEF crude
Crg%%g%ﬁg]%%@el% Sone errboél,i mgnt sC the ca . 3/3

talyst is
feebintthe echtadting zoheolatlebst F Beoatdenst $¢%anaras lgagif (% of the total

ontagting zone 102...The .crude / it :
v BEbn e BNRADS: Tl v RgoPPLBLYRY g b cting zonc
is@bvd. 80% 0381, BEHRIAI valami B fedeatacting oo It sehaembodiments,
zoné 102. Typically, the crude feed may be hea

¢ : y dto a
contasting maybe done i the prpseHeGhAD additpepl gas, dor @@gl_pim grega nitrogen,

ln so embodi rude / g
o3 g JPIEC oal B RAEE R sigipiu it
f eedrmY ibe seirediacedf pi bmbodimennéfrodtactingsysteim 1 Oeused delgroduce

feed into the contacting zone. .For .exanpl e, n the
the tefaleprpuct At vancys L het af@di%ltﬁe%‘@egeegguap‘%/ﬁﬁgﬁifﬁ%}?‘é

| e i RO RO A st BEKR the ESMthei
co&acggégﬁr% 1c:(i)zrr\gglﬁen g“lt@%t%@%ﬁlﬁyg(g‘ lEfeed gr;say be fo? nmed. e
zobeendyorangd from 10100t greme, 2B gramss 34 70gramy; or drfdhasame,mer 100 grams
aci dic conponents, fromthe crude feed to r Pluce t

h
offeneoteq HEhe Poactingaane. 1 e ST gy Badded t
th%/l%gllﬁﬁgge%q&geﬁﬁg .tvi.s@&s?tzﬁ)g thetocgu@é)fé%@qﬂ JdcheZddditents, the crude

I'ncontacting z may be sufficient to,
feiel Bhtaista Isceoar pariiom obEontdvting aved 1 vik comduithld4e dy gertain

feed/ catal yst mxture., I.n certain enbodi nt s o
emgggmegtsptggpmglﬁ fesd maybe heated to a temperature JER it R0 °C or at least

300 °C prior to and/or during introduction of the crude feed to contacting zone 102.
Typically, the crude feed may be heated to a temperature in a range from 100-500 °C or
200-400 °C.
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catal yst may be renoved from contacting zone 102, and
in some enbodi nents, such catalyst is regenerated and

WO eeoasedo4 | n certai n enbodi nents, fresh catal yBCT/DB300e42123
added to contacting zone 102 during the reaction

Pr OGESHine ib&RAENE RO dital s is combined mithethé emude fired/and tansferred
m xture of crude feed with the inorgani alt .cat
to ¢amtacting eonec HB- i Fhesrededeediprtaly st mgrtw: H@Yk%ﬁﬁte@ﬁ%?gi“gﬁ?ramre of
si o I i
o 05 15 5 SRR BGRETBRL R SRIR) Bl ENGEN K piclly

thef @l £d fragbaMbatdl ¥ altegnpetaturs dmre ragedutinnB6R-500 &C or 300-400 °C.
stabilizer is added to the enulsion. T

| si.ol )
In seanmembedinishis, the crude feediafalyst guiyare iga @g?%ﬁﬁ%@;%@mem,

t
TAﬁ 8%&123 fg%iy 12) X/gé( %fg@ééi a%nor tg ﬁlc’lugfgksfll:ﬁdgfﬁ :}H@gr;/lgs f&dnto the
coﬁd&tf@cioﬂet Boi exahiplte whenthearredefsed/catalysenixtere iphegdad & a

ok i SRESESE 160D, CRaPh E0P o At T ey gk sgmponents

X 8
AT Pt

acigid dopmmhests fidastha prrde $2& 180sduce dlnd BA: hqb@nud@ fesd
Charlotte, th Carolin
Sur RSB EmPOHISASCIIEST G S RhR A ?%ﬁ coRfihfiulsP toontiring zone
10&J &1’}%&11? in 95nt%tﬁfgbﬂ'oﬁ§ 10089 GE suﬁicﬂ*hlt td maibst separhtisieof theltatalyst

imted di et hyl eneam ne (AI drich Cheni cal
fro(ﬁmthe chdev@cxldwalyWrsmg I cegaim embodimentsrat least a portion of the

noet h noI am 1. Baker
o5 B PRS2 S AHE G encs, s
cafaPREWI bR AN dGeREet. tInkAainlembndirperns)ifredh oxallyst may be added
recycle conduit 106 may directly enter and/or exit

u'tocomta(amglmgei@?]éull@thel%a@?@lpém@%dwt 106 may i ncl ude

flo ng?lt {g‘lé’g mée o8 Q;r%d:e f?&‘% ﬁrﬁﬂ&r Epllnl)&étle ?cf'ujdg fE8wvith the

al | i 0 mat er 1 al rom condui t

- ind1@8nit QalpatAl9 SIS It dticeddatocthie torftﬁhtmlgckbne aggngmasiong The emulsion

zone 102. I n sone enbodi nents, ]O enS| n umtth Youde .
masebgprepared Rk QOMAINEANINPTSERS Spl C%IF‘ YT oigue with a crude .

fe?tggl}rfa%{h{){x?hnr% qﬂ%&%%gllnb&ﬂngﬁtscﬁ’ E‘tqg’l'ﬁ%@lqs aadkbdre enecdr@dsion. The

con ng zone I'n certain enbodi ments,
enfigSi¥E heryaemdini stablOfr pelgath @ daygyas lqagéydﬂye, qriaf teaste] s

trol val 110 and 11 t
TyRGY, Ge SRR BE SRS DbiTSot ity R 43 days
St Thel g@é WBarR ot hﬂﬁb&'td BrdahiR fodfafsokiyRgadi@n@ensx 2010;

mal nt ai ne In sone enbod |ments a substantially

Msﬁl\&?eetteazbmﬂyemahy Peodiyet Goupi GhartestoanSeeh Garaling; He%lAi)nCﬂ

BB SRS OB Do, BBl s g

SRIMnaes AMost4ze SWY 3 (Raidnt €3 oi’@monbéhar&ﬁté NOrth Carolina,
pétll%?%lv%yaddl ti o@%sf%ﬁe hydr ogen soul%ce and/

Uiyt Togil Njade §utf@ct@mté @rqmdéarbré@d%rsbmﬁ&%ma%u’f &bg-A-), or
ent er t n e t

mpRiigt MR Sen ey Bacs o e ol A £ AR R A i AR

ChOnR ANt MiRehuEe) 8Vikebhsin, U.S Al aid/or eidnodihamoitminedh T. Baker;
aqueous streamis intr oduced into contact i ng zone 102

Philipsbigrtg, Newdeisen@8-4brt 114. In sone enbodi nents, at
| easf&ecyc? Ol 166 rnag) Cotifld BndEAPYGhd eSndiCHAC 8 s@iRe

vapo
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

35



10

15

20

25

30

fromcontacting zone 102. In certain enbodi nents, the
total product is produced as vapor and/or a vapor
W@ osasasnhng smal | amounts of | qui ds and sol i deCT/D81004/042123
the top of contacting zone 102. ' The vapor is
anqzﬁﬁéb%‘?&%g ‘201?@1 GL pjﬁrs%l'e Rihbeaifentsl @ c\éh@erﬁﬁiigdﬁlﬁttméyo& positioned
eratio drogen source to crude feed
in canluidOB ngaionet teaa amm@roﬁth%mteé@]s@r@ qopdensed and recycled to

coﬁt%%}r}ag?thlng 3 95 dﬂbﬁg%él ?pel& éﬂx@gx%e dr cle% ol}xdgxﬁllog F&?ay\%%p oéas recycle

lin€ 09@@&6%1 78085 1Q7%nd! 11 0S9ER be ﬂb@ﬂﬂorﬁaﬁtrsl fléeo MRPRSM
ced fromthe top of contacting zone 102 incl udes

comtacﬁr@awme 003 sgq’rathst a eomsiaplatlume gf Hawiddn thetcoptagiyng gong is

taw]e(’(lﬁ r at r%@s Q %’70 il ?tgﬁtlaﬁfg ng%fe geﬁ W Lﬁlqy%li‘]lgp &f h%uld can be

meﬁﬁtﬁﬁl&l& apthb rc@ma&mg 028 105. mrmﬁe bhfped meorﬁazzmg rzoheu mmay be
fromO0.8-0.99 grans, or 0.9- 0.98 grans_ of

mcpnromgiatslqgeqtm@ﬂmnmmra@r@m o ek pert 413 may'&: usgHoGHlow

b TE R L LD ERBEY AR g e e

en&ﬁﬁédmacﬂﬁg ot 02, Vg o ymbodimenes, steamdulat pat Utembpbdused to

and/ or_  co In separation unét 116, .t he q\g@ﬁor IS
allpwcidditionod sisapde sowacng 2088 H0#-hin gl BrasirmeRts-gqueous

str%%% S%él#%&&&d $hd Qgﬁ{agmfgeﬂﬁ'é 3bb %o GQ‘FQE‘AIH 4ast polE14CT ude

exits separation unit and ent ers crude
pr odiiedbme embbiiedents] St leasaa(poﬂnbmctf thicl®tal phelucies praduned as vapor

crude product y. be sui t a or laon
frogm, 8‘?‘5?"“@%@8{1‘?@6{? InsetigR eﬁ‘i‘ ot élté fo\/'ﬂi% %itf@% llsrr!i’§°du°ed as vapor
anbl/3f b YeForVdRtaftlin n%ﬁgﬁl RinBit Bﬁﬁ ul@snﬁlﬁohﬂpfr@rrﬁth@ £GH0ST contacting

units, one or transport I on vessels, or
zone . n'ﬁlna vmpsr tsrtmnsprrtedltﬂ smlogmgg@ﬂ h@mxag:onqhhbl 08. The ratio.of a

hyRieEb Ao e R GiRcBne ARG MO TRIR the ontacting
zohé afasme rchﬁigea 9 BbhRN RS RHESHIdNGt luﬁhid phasé prodaxantpdm the top of
for Use in a fuel cell or a sulfur recover

coplaating zond/162. lesgra¢ embedmenist the vVprRy pzmeﬁmm/% topof . .
Ny
R s B I

leats 099 osdrad\eRdradepiryaha pkr grapasfatideteett Inagstainfentbodiments, the
exanpl e, f||trat|on centrifugation, Qr r
vaperBApIed om FeChD of SRR oL IO WS O A5 e, or 0.
re catalysts to
O%gr g%,lce aﬁ{dg?)??du%?geé#r%ﬂt Eg@dﬁgilqge aliquid, or a
| i quistdreatabat amd/dsr oids may sahaiol$n cdlfiuzmtmg adee 1@t byagroducts of

enter contacting zon via,conduit 104. In s
i e el andlorfa SRS et preB R e feod
anl %ggo 4pply. Conduit 104 may i ncl ude gas inlet port
f n some enbodi ments, gas inlet port 112 may
di r datskpyaratidineunic o6, &rctuapgr 18 on@ed@@d selparamlrtp 4p1m the crude product
enbodi nents, steaminl et lgrgrt 1

o e GRS b b Bt (R g Re Al S igftrarf uni
119 #d@nfereui® ro@ﬁct‘i@&'i@? t @6l doRddib €1 & attdd sesditih@Pcrude product
contacting zo produce a total product. In
mayohesmmbbcfommtsgprtmmmchmdtor tre@ment. osidapradugsteceiver 119 may
ortion of the tlot al product to be S C%C| ed 1 Qeansoortation
m&%‘ﬁ? g% PO RRFIESD OUACKIIOT FUARH RIS, fLT OSBRI HESRAHP
vegEé?Q We borbidhARdnsRerbSS 12868 EmYbdiBRGECthe GEpESted @8 for example,
X1t
hydrogen, carbon monoxide, carbon dioxide, hydrogen sulfide, or methane) is transported

to other processing units (for example, for use in a fuel cell or a sulfur recovery plant)
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contacting zone 102 and enters separation zone 124 via
conduit 108. In sone enbodi nents, a condensing unit
woragosioes3posi ti oned (for exanple, in conduit 10B0T/U82004/042123
allow at least a portion of the mxture in the conduit
and/6r REyENEeRERGtINZorieeiOP oliechridaitdA0L Actdrtain eabedid@ts, entrained
for further processing. In certain ggbodl ment s,

solids epd/ior ligwide i the erysle pEgAUSEmAY §g Eemeyeg Usimg) stapdard physigale
sep%rrgq%g n@ﬂ&ﬁ ({cﬁ‘ %Rgﬂblgef A8 yceht?f?[léé‘#i%n aorfrhéﬁlﬁrramf: ®dparation).

renovi ng I cles om t t ot roduct

separ@tl dﬁpldtﬁémtéﬁrﬁg systeﬂnelag tfozatrqzamng |cnnﬂeo°éed ‘Jmh ongidemore

product may be sep fro&r)%:1 i{e total ‘fl) 8dUCt and/ or
Caté‘é(ﬁtélt(yEHOdu‘P% ‘il ot ibat ey Binp GAvidher ¢ i mReditith e or

soljd3e HP&Q Fids Redadfiay L6 c°o‘?1|td09ﬁ T 12 P Eied4f TRRHhbe

pro uct u3| ng st andard sol 1d separation
embednhrenmuﬁm chiderfeakiampdeved dmm thefomgrdet fieechsuply. t Cendugn, 04 may

antation, rane separ.ati on clu
mcgué&r&ﬁﬁ ) etgog&ﬁgnﬁaﬁ%ﬁ 3po @gtem %?ts “?@Le%f%&l\? g‘ffect s enter
cotAH 3 20ROKE2. It R EnSHARALITE @ie%m Bl Boit i198 nﬁlfy HelRed to allow

gaseSis separated fromthe total product. In sonme
addititrodf the steam taconteetstg @npdﬂz i She otude Fredtreayde cgﬂnwmﬁtwh the

e o B T DS P B GRL AR Sgahbs, conc

IOG QI‘MWSI 4t 1dedPa EJ i8n o€ %b@dpﬁ@ﬁétlt@ Be Ptyclell &6 c&it@dfﬁb@ontb £02. A
nmbi ned with the crude feed and enter contacti ng zone

mlmm thatringludesiibe tqsalawedist pryl/ormodide usder yirensindcrads feed pxits
t
co Stﬁ(%%iaz#gg [rl] (%2Z en]fer s#g?aﬁo%&%ﬁ% 5243% coh@\gg iriésgpo I réogle ‘o

embb@infehtide c&{&ﬁﬂﬁg ufn@ Qﬁ\!y\berposﬂtlﬂnécb(ff& exahpik, IﬂfEGGlﬁl,mttllOé) to allow
total product and/or, crude product may include a

at leayi StporigpaHthemipretin shegondiy &e be eopdaised apd gﬁcafglad to.contacting - .

zobd ot t%% ﬁ%th@f EI%U&JS %ng %ﬁeﬁﬁ B oBLRY &Ciecgag tc?lgd#lt 106 may be a

separ a gas/Tiquid sep

gad ﬁejmie tinesin sbﬁfe emdmntphmts spadgi Hip, meyrinchie addpaf@tremnying
and pres ure 1r gctl on. In sone enbodi nents, the

paidigles dronbihe dofal pre crtansported to other processing units
(f Ol ?E?ljﬁfgﬁloﬁ szlé)f24u $€lehd adofiitfl ofiRd trud@pRIabiidhay be separated
recovery plant, other processing units, or

fromothb itotak prodm:t amymecefta)lyan dit embodiveotsenl wihicht the total product includes

DRSS ot SO SR AL S

techRRu&d xfaﬁl%fé €éﬁtﬁﬂ1§aﬁ&f—‘ fH@éﬂo@C Hédadtation Snerfibiane Sepafation).

scherm ic of "an enb ment of a separation zone in
Sohdmmphldc,u fonexgintrthe, @ coohination of caiglysiewredcatal b tapgi@r coke. In some

#%goﬁ?yﬁt gﬁl} Conésaig %e‘: atg'&/ ?r &190%113)?%411% Inﬁg)me
enibbél!ﬁ’iﬁenfse @ﬂe@sﬂh@bﬁm‘ﬁﬁﬁ@lﬁe’i@t@ rcﬂ@ﬁ@nﬂﬁﬁ sulids Iﬁ@ﬁﬁwdcydl&ilto
. I'n separation zone 132, at least a 10 portiaqn of th

conduiididrandipr; in serp SPROSENAS, ﬁgcmeaﬁaa peneskayia epnshyit 126. The
req%g%:a ggg}q.%s nziyp frgr %%éf“e Be Bied g}?th%y%ﬁdé ?e%@ aﬁﬁ' Gnter contacting

para cru f'ee

zoBSTDOforBRtRr plodedsitge STha childetpidducoinag @rip @(Epalﬂattﬁ)n\fﬂohh 124 via
boili ng range distributigon of at |east 100 O0C at

conguist281 1o certin embpaimes e therssestei nrediics may b dransnegier i crude
prociu%”ec?%r' on of at |east 200 OC.

In some embodiments, the total product and/or crude product may include at least a

portion of the catalyst. Gases entrained in the total product and/or crude product may be

separated using standard gas/liquid separation techniques, for example, sparging,
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Typically, the separated crude feed includes a m xture

of conponents with a boiling range 15 distribution
wheideeizo400- 1000 0C, 120-900 0C, or 200-800 ORCT/URM04/042123

hydr ocar bons separated fromthe crude feed exit

mefftRaleakh 2R aed Adasuré fedootiehli Th sddd chibobiBndntg BsPRphatbd gas is
o other processing units, treatnent facilities

transperted)te Gtherinreqesang upits Comesampls. &ise Hep &isi celha sulfgsrecovery
rtion t S - ed. ' ' .

plafy, §81ck bReipe s GRA SR HERODEE ity BT D A fbing

zonk36 to be further processed to formthe crude product,

20 which exits contacting system 130 via_conduit 138.
I n SosncrrdingneseruREor pLatdeast » aoréion of 8 4tHde deqd-is peiformed
y . I r . .

eS8 RN IS NRE 50, 180 DG Eebti Ol ptimen
of & sdpdentibe eone naonbietiphevitlt heontadtide spsterd u Contaatindgystem 130 may

conmbi ned with crude havjing a different vi sit
be SORAGIRG SYEERI 0D A50/OR ComtB ISt e 9 GO AR G Sa ] 204 2). The

. . . _ i tve af

el RSt Rt R P R M 35 bl o612, at et
portios wff theroguds feedizdemparatdd asingaiantded separatiringe¢hmiques to produce a

transportation and/or. treatnment. FIG 4.s a schematic
sergratelr TR B A B Gp bR AT b FUF Sisth Ry ogt mbeggments,
incB{ids § AHLAR 6MInHRLRTWIB R boilinLiah AU BIRSCbIBNESAt 166 °C, at

| east a portion of the crude product exits contacting

leastyl20EM 3D sping eodrodirnents, 3doaling rengeedisiribbuerdoiag 1eashz00 °C.

14 I.n bl endi.n zone, 140, at | east _a porti f ..
Typia P RRbd at et e DRy B b DoRet T s Jhiling ranee
disfitugisfiBetiwfcen 1602000 &5, 120D00PCCar T0VB (Bt Ce AReMydeieaftdns .

from separation of one or nore crude feeds, or

sepaeaied fiem thexcradefred exit sensamtiongene 137 visicendiit k34 tediedesmsported to
R e R e R e e

di r @c¢ldayt 4 purtlobbeithd iseygraed erulld Geedrexitpsdpaetion @bnd 182 and enters
bl endi ng( zone via conduit 142.  Am Xi nquz%st em may
S

e
contetinesystrm o vireeandpit d At inbe Huther areeesSerh forme Hzfecauge product,
whg%;egg{gkomi ggteﬁq%@!vgé Godddgt specificati ons.

IC product specifications include, but are not
|'i min gond embalimemgehetrude peoductprodafed Afoim g cane tfged bAy

eSSt R A 5 e SR 5 e Ot Al eregt G the
crubb BRAP Tt BhnE/(RE cREOBRIBENay Be SBIN&IWAR LB ehaving a

met hanol is generated during tthe contacting process
diffesém giscositydherabyesultifg in @kisngédeprotiya havjog aamsgosity thatis between

nonox. de react, to f.or mnet hangl.. The r.ecovered
theReRSROP e yrds AToR ARadRg v oRePa 2F e crypds, THETRAENE blended
pradBéaas) R TS EspditRioh@aare iiestni¥at hanol nay be

conbi ned with additional crude feed to forma crude

f eelIGet larschematictaliea embedimant afa aernbianaion of hlending:zone 140

and qfern ST 00 ek R bl S oo b5 ik gfife product
eximﬁ)hta%ﬁx@%:%gtdﬁgyw GideeediAN odndidnerebleflding eatk 140. I18 $fending

than 1. is a schemati c of an enbodj nent of a

zongeld& aftlpash a porioniof thegrrpdeproden isgqoppined with one or more process
streams (for example, a hydrocarbon stream produced from separation of one or more

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

directly into blending zone 140 or upstream of the blending zone via conduit 142. A
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contacting systemin conbination with a bl endi ng zone.
The crude feed enters separation zone 132 through
W@ ondsd30404. The crude feed is separated as pPEWUS2084/§42123
described to forma separated crude feed. The
f%h BEQ% dr&kth @ Slegding acdd Y. StetbdandidProduct may
ml)%lﬁlg%g&%] dUI t0136 The crude product, exits b
meemlieaxﬁc:lpnqlwy sitegificationsa peaifie @F%dq?ﬁ Feaifications iaclyde but are not
hrou condui t .13 | Z Rtd¥8kations thereof.
lmﬁ‘?eé&% a§¥er %%&Hﬁ%’? A? ' g%gﬁglﬁn‘?lﬂogﬁgoesywra condui t o0
Th¢ ‘ﬂ)?enﬁé&p&@ﬁ&' 186 biehiling zbee t40de cpnduibtd tbdefimnspaated and/or
bl'ended product. The bl ended product exits blending
pﬂx@ﬂed140 via conduit 144. FIG 6 is a schematic of
| Se S 9 P8 thB Y04SR Préd&Qs usin
(sh fflﬁe‘r‘ﬂp?ﬁ?%’ﬂ’& m% Iel&lg)?) [éli%%ned bet or e%ont%?% ng s
the%é‘éilﬁé‘ﬂ F4Bexaniplé rlhy&fotgem aad earborbmonoxdde may eacptssforth gagthanol.
of the contacting syste be r ver sed, Cont act lhygromde

The yeqosared ousthariel B SOBRAN QISP HAASAIS rexample pepsim
Thgg?ctq%}etd %’etﬁ%@ﬂ gﬂ’tyjo# 8 ofiBMhcl REHARIRIE] &HdERE8 to form a crude

yst 1 n contacting system 148 may
feé@lﬁémamaﬂﬂ dhitcivea aCoimbmigamethasa Iwitlcthe atudstfeed: tards to lower the

e b b, et Fec bl HelineBOTRAS B wjpay 300 °C
mag}ﬁ%gé&t%&gomé&[{aéﬁgdw@smawlt 104 and is cont act ed

rogen source in the presence of the
i NorIEnt ds s sdhematit af ysembalipenidifeescpiretionzae Hb cogbipption with a

: cog‘%g%%g? ;ﬁ% {HO% L. ]&%]2) C Hﬁﬂg {é}{&i %81% taﬁ%' cglrl%: nters separation
: zoﬁé é§2 AROIACLNAGIt YA ERR &8 Ted 1§Q>Pdltatdd al@ﬁewdih;ey descrlbed to

rogen generated from contact t he i norgani c salt

. formbabpmbicdinie fid: Gihedepaeled oy Tasd eay@ac%a%lnﬁyxﬁeaéﬁo
: thxesﬂ%lé ﬁ%n%}’é lé%gt Ahactid) 8%63&,&6{ g{ﬂs]c%ﬁtacfﬁg ga%tﬁ 150 R &dtQ8 blending

gen I's trans 0 contacti ng

- zo¥I4eMrddsh donatita let BCHlemting y&ieelh0] Oifenvpracass sialesn and/or crudes
0.

1nt’fy@u€|@g & ?ﬁnqﬁgllghtllg Egg%a 'é%ggg&)g%' gﬁgj %‘F 2 ?ché)?ggle { fg):{[grrp ﬁé%ended
prtf)al?cggrﬁg{)fseﬂd%% gﬁ %ﬁé ﬂgnc'ﬁX%E&YQ hSiY bshde@ndyi t  150.

contacting system 148 nay be a
par tFIgf. 649 akéwiiang o$ ytmﬂtq:m: tefactinglsysthiat146h Eogtagingsystem 100
hydr ogen flows direct

f
(b SETIhg) SyS e rOTIEned VRS o BRUTAER: Lt dnshgipide
erﬁﬁ&ﬁ‘%@l\/ﬁ fh%%ﬁﬁi@ng 5O COLARLI sPSte DY ShiehR ﬂe@@rsé@ dosite&ingysystem

crude feed entéring contacting system
1008 cludeseciantganicisdie citelyst. dPrngacsing syatem tlith g}laé’yé‘tlé@ﬁ qneger more

gty Do o bR 3 PR R g8 an st

cagﬁggr E%qn;ﬂﬁgﬁ REeN sa@nde tAgysatsthstcidd E:@tdly@ﬁﬁoramxtures thereof.
uc e product is, in sone enbodinments,

Th@tmﬂe fired duters cobteetipg shtane 18 viasopdt b4 aslgs §91§fi‘6ﬁ4 yigh a

hy(i{ggge%)gﬁg)g#cl@gﬂ CRrFslﬁgceSC?/f;t%lg hjg)rgarggc %llt%& nfs’t to&r%&ééeqm' {o%tproduct.

13k ARt FRRAS anBl 1@%6111@@@6&&111‘5@3 c&l“d&\/pﬂodumt The
TE?@% 6, nmay bse }iaiggéated at or proximte

topal qelerbitct may skit eonthnatngpws:tqmcl@é) vip eudyEdPig EE bycyagen generated
feed. Aft
AT R e L

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@stdesopr oduct are transported to a refi ner yPEmnusmo4/ed2123
treatnment facility. The crude product and/or the
bl egf’&?awefrﬁﬂ Chnb BB sREPESSRRS Kyl BERAHAELE R Ab/or
S suc as transportatlon fuel , heat’in
treahtHcﬂ;ralnd alrdnstransferield eocoraing FSysi@msJéiSW@a mmlultriégu &nacertaln

NI T A T R X
ge&'rétédl h#«ﬁfog erd ﬂ@&& ERESly ﬂrcﬁn @@ﬁf@ctan ; ?@kememo&o cbiactioUstem 148.

pr oduc bl ended” pr oduct or the one or nore
In stins¢ emb@dlmemsaa: vaen strmyp@éumdoﬁr@mcemaéfeng syt HGyis directly

mlg‘?cg\%ﬁh}flt r‘lﬁé)%’t%e% Hl&gs gﬁac%gl?%g t&ﬁ% Oag1n8?f3 mg ng

coke RebndERMR fledlefted caitRHNE E;ystdlﬂ 148 KiagdoRduit 152. In contacting
enbodi nents, the total product is substantially free

syshém d dk.ecoftashef the cruglefeed witlnaftleast & pertion) b fhe gqne%qféehydrogen and
th
R, FER s ARt SRRt Mhpm Dol o o

ThEDsddue: SR conabing Sistedt 148080 cOndUX3| 5gr ans of coke per

gram of crude (ﬂroduct In certain enbodi pents, the
cr udie cqrtase gabodiments, ¢ SYEETe B1et BStUdER COIIRCIHGSYHFBm COBtIgEns

zoxaesoﬁfgﬁgga ggnegogt%oreolé}%n%n?d@s 29 sBQAXM iOrRik. 9L TRy H%rlocated at

grans per gr crude product, or I's not
or ﬁﬁixﬁﬁ&tal@cb & prdductien it thatgrbddendingdvantaped cnudei Eeepr ddiect

MCR tent .t hat t t .90% t ,8009
rofeSsHL G bt S B e g e PR NRble for
tra‘ﬁ%'iﬁﬁ&n ﬂél{‘l%ﬁﬁgéﬁﬂ% Ifeﬁﬁéfy rpkd’beﬁoma enbodi nents, the

de pro as a neg e MCR content. In sone
e rrb dnl sorae embpodieentsy thete:rtpieqnwrmct maor the blegdahpmﬂuwﬁmj e

aﬁrgg)?'t% ttco&?etdpgoﬁzgn Qr aatlreqa}tmg% f%gﬂé‘&o Sltgh'ﬁ %@amﬂor the blended -

prddiRt ma) by 8rck@%e8 "té*gx%dﬁé%ﬁﬁerbﬁﬁ Ifoﬂﬁéﬂs @ud]f a%ﬁﬁnﬁ;ﬂ)rﬂtlaﬂ fuel,
grans, 3 grams, or 0.00001- ]gr ans_of

hehBR fuek hgmamts,for@hcmwlabr Suersssing mag md@m PpfRdlor
fr %‘ig%’c\t& dﬁﬁg’g glu 65% epp;:/% Uuc cﬂorrbr%% od%gg?&ﬁ’@ @@g&lﬁzoe}gg or more

didtil el RsttibRs. I@lasbﬁiérbnﬁbo@ifhéiﬁs tiRno¥add Srodiiytdthe Gendedipfodde, and/or

hydr ogen, carbon nonoxi de, nethane, ot her hydrocarbons
thec h@qoran@remlwﬂl@tmfa@ﬁ@my he hwhptrealed. o i xture t her eof .

‘'t .. | oxide,
| TP oy DY AER RO, BT Fhpiapes 0
grirfs, B btmbt (o@Ingragis oftolst feapramn df fokad ptoduyd rInccartdumembodments

with the morgamc sal t ataI}/ %/]{chall ge
the teeal mErspsbivisubL Ry fisA S hat i, adlieqs Bet In some

n@ﬁ%éxﬂ? tﬁe{) rgaé QI%E In?n%}}nlqau SattnOsf 0.05 gf%@rat st @09§rams at

enéra oXl e to the enerat ed carbon
mékit O)Olcgeams rat SOSED. emagxdmafgemtast mass0.803 gmastof@o& pextgram of crude
| east_0.5,. or at_ .| east

e S O STSPELETE 4 ¢ B rom
b%@%@ E@g@gl,o(?@%d?)g 638%&60 0 1' 0 05}1 gtARger 6100MoD03-glals per gram
of crude product, or is not detectable.
In certain embodiments, the crude product has an MCR content that is at most
90%, at most 80%, at most 50%, at most 30%, or at most 10% of the MCR content of the
crude feed. In some embodiments, the crude product has a negligible MCR content. In

some embodiments, the crude product has, per gram of crude product, at most 0.05 grams,
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to generate carbon nonoxi de preferentially to carbon
dioxide in situ nay be beneficial to other processes

WO owaneod n a proxi mate area or upstream of t hRBCT/US2004/042123
process. For exanple, the generated carbon nonoxide

at KB 00 H58E At 00U Wedriy oRBEAbst DM IRkt BIMCR. Typlcally, the
hydrocaf bon formations or used in other processes, fo

crUéﬂ arqglluet has frega granotiedkekerams, GB0R00A i Eraets: er 0.0pR01 0 01
oduct as herein may include a m xture
graB?S O?Wg&ﬁagf%%&ﬁ‘g%%r%ﬁg%m ling range distribution
bet wegie diibQEmantd, thd SotllGrodiuve ineiudesnen-oBydensubleige. The non-
hydr ocar bons that have carbon_ nunbers in a range from

condensgpble gaviiepiedlin ineladerput ip apiliaited f@n?%b@t@imesld@ yneegia,

S S POy s ot o
coﬁdédfdblb%t%ofmmlxmﬁi theieof.r om 0. 001- 0.8 grans,

0.003-0.1 grans, or 0.005-0.01 grans of but adi ene per
gr af W@erﬁWﬂ@@gﬁSMOgep,gag; o HiRsasieyeAEben monoxide, or

coﬁgﬁ@\gﬁ&{?%&&%ﬁ f&ﬁl?é?ﬁﬁ%ﬁli ‘bg lc@ﬁthé‘t%ftsf?:aﬁ]l eﬁﬁrlgh{ lgrgcﬁ'o@a{rbons

at nost
1t11 tﬁe 1natganmlt @aﬁlysat TymeztllyOulﬁier ﬁrermbdyrmahc Ooriditidns a molar ratio

di f d
of FEpel PORTGE 1. At iPHae RO & v e e PbOiePeapigarbon
manb ! ?) #0908 erdiea caﬂ))oﬁ Qftkide, h soe é?n%@m& -is #1Rast 0.3, at least

par a ns “may | ncl ude 1so-paraffins and
0.5nepatrledst 0.d s In soms embodimsot] armotas ratiched thc)gaierqiccbdaxbon monoxide

nd/ or c rod t. may i nclude in nd/ o
to B eaRriRd Cirhof BRRUE s Tl O e B AL g8, e abiit
to SR ERb&GT M@ﬁ&q@é ?&P&@ﬂlaﬁ ¢ efrbbeliRkiRAn fsi‘t@fﬁa? be beneficial to

ormation. The olefins inc ude a m xture of olefins

- othgi piecessesdppaterhin ajmmr@atb aieal of Upsitishar ofiths pregesp. Hatiexample, the

with int ern e
oAl Lonb e AT A2UPhe, RARGR: phde BEEBB pyghon
forhftigheatiged Irhﬂhertﬂ't@cd@bss]‘ fon eganpledyngdstgrecessdsde feed by
a factor of2, 10, 50, 100, or at |east 200. In sone

. enbbusomsBbodimants) e teielgsedushes rrpduged hereirmay ipmdude a mixture
of %o;ngc{@ atﬁ " t{d@logg}aﬁgé @8‘8‘% &%et%erg E&g) ol Atﬁ%frsgfgféﬁ The

or o at  nost
midfife may 1mtudmh§tlr025r®onsl thatCleavt aarboe nhomdensent sangelfeom 1 to 4. The

o B ) B OO . e R
hy&}ogeg%}i's e& éraﬁ{ S‘f'ﬁrc O RRPeL -1 @Phﬁ@?@é&?bong Enzgl idiue 88m 0.001-

grams p ram of ydrocarbons aving a I'i'ng range
0.8ckirsms,i QA3 h gramsa or 819 &-0Ht greres oﬂb)utadlend)}ﬁer gta:m 9bfe

hyPSHEo ot 30 EbOTGie0: Gpaniars ip BirdvErLiife Jop-perafiins a

av&'ir%fpraﬁfo ST ARSPT. 90 GlosiBY, BSnddt @@Uﬁﬁﬁos‘c'OrB ‘é?fnbﬁ' 013, or at most
di ments, the crude product has from 0.0001-0.5

0.1grlaweriain embgdlmemsQ rsarmerafpns @e ploduce telajivarie nqjardﬁpsha a weight

raciaareran SRI0Ry i BUAPLEE OO b4 ol as ey ncluce

isotbabdftihdMid/ @h-pabimeeN 20- 400 OC have an al pha ol efins
content in a range from 0.0001-0.08 grans, 0.001-0.05

gr afssonag embmment@,clthg koiaheresict gndéon conderiyradiens andygnelude olefins
anfyyor pare?fﬁng in raﬂgs cr>raargoun% Eltra{rg lrjlg)tl g%rﬁer%ﬁgr it ir21 %fu4d%9 proo%imed
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

41



10

15

20

25

30

In sone enbodi nents, the hydrocarbons with a boiling
range distribution between 20-204 0C have a wei ght

WO 2105066304 al pha ol efins to internal doubl e boneCDUS{N0MB42123
of at least 0.7, at least 0.8, at leastO 9, at |east

thelerfdde R&d bﬁaifztctdr &2, 00, 50 10@as bt tbad 200 n Ismee embodiments, the
enbodi nents, the hydrocarbons, w

ole@mypnienmﬁtbﬁ crye RECLI0 Bt SReig olen Rep GATOT BF Fdgfeed by a
fac cg ngélt L&l 1 mﬁq%bﬁé%gngm&@g% %r*ﬁPﬁ@s@S@f ins in a

rom’ 3, or 1-2. A weight
r at @ c@faigbpbadinleafs ths hlydrqcmtbenmwith ddobing r 1gfribfiiors

beigtser 26-400 e vaBh Pt b dma e o bPabtRh s 00or-
0.08f r%phﬁ olcdt 1§¢.tew gﬁaael% cpgelr gfanm S W drbearbing A Al fagds

aci | ersion of the crude product to
d1s®1ﬁimmmnalramdndm320+4003°@m enbodi nents, contact of a

ZL y fjﬁ g,c;gejd %g}eptsh%&q §{BO ﬁﬁ?prrrg gtlolu%si 6%}95 g Eﬁs? g)? aPleast 0.01
aquﬁlpﬁ ﬁbq;eg ahae oﬂéxﬁ&é biddtiétQRayRs Peeiced0 12 Géhaﬁ?@

Ii néar ol efins. The l'i near ol efi ns hav
emblodlrmmis thmsdmu@lm haofram, 0.0004ef-§ istanrsa Pi09 1 ¢F2 gwaﬁ@aer 0.01-0.1

ern oo st ract af Oryle PTG 18 pd RS B SRR ¢

hy Hfb%arb$n§1wnha HofTedhil TR Ed iR Nb S wedr E)-060 @hha\readn alplef olefins
I|near olefins with trans double bonds to Lin

conteet inrsrange fomi0009d 0 &1 d 09 50i08 2xams 95 8- Orl rQ:?Hr grams per
grwgéyc#gﬁﬁrggns()lol% a 90111%1% bl g% “dstbutldd BeRldedlZD-400 °C.

rocar aving a borling range
di sthisbut efBodifents! BRIsdhehiveanwtt-a204didCGahge/distibution between

raffms content of at | east Q 1
v 0 Bl 1388 of at s
;Qrast g agfeaé‘é‘ooé am/qutolcg AP RAS lh@\Ur rzlgleéstkioﬂ |I'nrk9nfe%ﬁ%dlments

ion 1n & range Between Z0-40
th@hﬁ&b@a‘rbcmsmdombmhng oefngs ldcsltthi;uﬂmodaat\mn§0 %@ér Cghaa'maoﬁelght ratio

of@Ydr Ol terngdogbis tond ol & 41 ol G PR3- o 12
cé}% g&rﬁg)][ c?%gﬂhg%%%rﬁ@él ﬁlté}nﬁ‘led(ﬁlme Yol loRfRE of IR crudes and

s to the n-paraffins of at nost 1.5, at
commércﬂll groduedts rsagpicdllyOgt nagst ﬁ(js tThe. aslhty)to prodggssan igcrgased amount

o 5T RESR! Lo Sy B OB BB cr e

cﬁﬁoﬁﬂeﬁ&%&&nmcwppﬁ)db@@ge from 0.001-0.9 grans,
granms, or 0.1-0 grans_per gram of crude

pr odospe |embgdm@n@amwa¢t@£@§mdeif@edcwﬁ a hydreger soegsinghe
SUEINAIVI NS T
difiblifiéh Bdtweken Feeeh °d that Bichlie Nineartudelinze Mhs ,llnE?h‘e)lﬁﬁmidﬂVC cis and
product includes, per gram of crude product HD
trans Gookle foadss A melghbgqholofimgg céequsa;h%h trags dé)p lﬁg@p g to,linear
olgg%ﬁd\gglb ?18 uglgle N iE Gt mb& (C£T % Bt F@tb‘?% 131%5‘5 B4. hﬂ?ertam

has,” ‘per  gram’of "crud€ p

ebddvhbgts GRe t;v%fg‘ht tafio@df Ihﬁém‘e)leffm@ with txank @loifblg bands md1n5a1xoleﬁns
10 5 grans, 3 x_ 10 7 ramsto or 1 x

with 5 dgubledonds is ina 1@%5 frormpR0 111ﬁ‘ Q<]9 > g@%@& Bénts, the
cr Udl% c%ﬁg%%%bolaﬁﬁen?s, E‘%lloggrbaﬁs Mg agl%{?mé‘l;angg AstrARMon 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/0dq3o0at nost 0.5, at nost 0.1, or at nost BCDES20041042123
some enbodi nents, TAN of the crude product may be in a
an 1t
hydrOR B PP da R rhobrBons sty et Rasheeor IR LI B, 01-08
grapfsQtie.-0.5 giinsl dasémd a%ndlgtwts such hyémarbao%ztﬁegwelght ratio of

t least 90% hi th t AP t
thegpperafiitado tha BRHL T Bh0th st BoShbR. Hrid §F Bimesi Q-8 or
at 1%5&‘1)93 Eﬁbz%gryﬁﬁe ntﬁarﬁﬁ&%&ﬁerﬂs% Sh 1ily'élr&qrboa§ tﬁ@n-pa&fﬁﬂmcoment of

nent’s e crude product has a total
thd‘tﬁﬁdfrmﬁm’mnaydrﬁashmawﬂ tabe ima range fonul. 06b 80 Sans, G1-88 grams,
nost _30% of the tgt al hetertoatorrs content of the crude
or Pdal> SIAMSRET SEHR © ?FB%PWQH? the crude product has a

tot g shigt @159@&1%5‘[30{?1@ Al p@(ﬁdu%i hdsea®tal NA/Fatort@@ st at most
40% or at |east 60% of the total heteroatons content

90%i, at mesti0ldat m@etdlo%raé nmsuﬁé @rrasmn,st 3%reaf aPii¥/Fg coptept pf the

eriiedet o e aibopriae o ol o pd B 81

pr&fucf td?m%ﬁﬁﬂ@%)(ﬂ 2@%@ tat ndoef 1 ﬂﬂaﬁﬂgﬁfmg ot dtan@it(ldul:(l gramy of
be at nost at nmost 0.008 grans,

Ni()/ /Be5 Inyeextain erabo gmsah@ewdg pms%wt laas PREEFATD 069@ 59%“ a

st, 0 001 I @ 5 S3 t1RE
to@ﬁt@g/ Prpgr)%)&‘ﬁ?@{ ragéegg?mglrgrlnﬁ og s 195 pr y dgﬁ% 3x 1b > geams to 2
X mﬁga@lﬁt:, drl 210 agamshs 0m 10 088hs.0. 02 gr anms or

0.01 I di d
pr odi é@mﬁﬁyl%lgglgfgn& a}et%%g%g@gn‘go I 1113&( %ﬁat {g@%o/?gg?ost 50%,
or %%mnasltO“/s 0P8 Ay BE {he %9@3 et tcrf?cfl d%r??u& migeid &edin

i'trogen conten hecrude pro er gram of
erifbod ey, baues TANBYT ddencat 1,mad s10s00.60at ngosafid, maat mast 0.05. In some .

0. 003 ans r at st . 0.001 gra
eriboapiie o of e CEGGROBFLBRY EORRE Fenge rogt HPbfo (5 @t 0 02
Org(%qg?t a nitrogen content .in a range from
0. 005 grans, or 0.001-0.003 granms. |n sone

enbddiceraih smbblimentsy the AR lcgtardty ofabe cyde prpdaat ispt lepsid8%

hlﬁyao‘j u;ﬁ‘éﬁt gdrp g] Q%FTC%B Ot I%ﬁg b@‘?ﬁ-&%}%{g Iﬂg g? gﬁg agf{@g? tl%fcr%de feed.

Injceﬁam%hlbﬁaﬁﬁen%s API %Favﬁ?%‘ft}ib BudeprodBstis BetieerOl3-50, IFEXY, or 16-
I'n some enbodi men the H'C of the crude product

2() s éo 120% or 90- 110% of the H C of the crude feed.

In other e i_ment th I i

o355 SRR U g et DBySUE GRS 8t mos
7004, Gt motshs%97(> 28%: afost 3084 of ﬂﬁ&?&tﬁl&gerbﬁtﬁmmdnmﬁt @fstm biatle feed. In

upta e and/ or consunption_ o ydroogen in the .
certglmﬁmhqdﬁnentsrﬁhe emdeiBrogRediae ¢ tqtﬁ]cheg%%@o’@é ﬁ‘b‘?:?ﬁ’g‘rﬂ% %\aithlo /%, at
le %sF 6@‘9 g(e)r ? LA tl%otbﬁi & tel{ogtoﬁﬁrggnfegp%g@%é feddhe

e’ Ta 1

pro i‘ncl udes east grams, or from
0. 00fthd Gués ﬁrogﬁc&miﬁaydfavblydulcﬁmamhmnsofmtmhbsa9@bg atimgpt 70%, or at

ran distribution of at post, K 200 0C. or at t 204 0C
megt 6%% of a sulfur content of the crude feed. The sulfur content o %he crude product,

per gram of crude product, may be at most 0.02 grams, at most 0.008 grams, at most 0.005
grams, at most 0.004 grams, at most 0.003 grams, or at most 0.001 grams. In certain
embodiments, the crude product has, per gram of crude product, a sulfur content in a range
from 0.0001-0.02 grams or 0.005-0.01 grams.

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

90% or at most 80% of a nitrogen content of the crude feed. The 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

wale@snsdsst i on bet ween 200 qC and 300 0C at 0. 1PAT/NP@N4/042123
at | east 0.001 grans, or fromO0.001 to 0.5 granms of

cruly gf G&Y, pargami dffanile pobduct) ghayesegs ntliss 01008 gianey) aabwen3
0C and 400 OC at_ 0. 101 MPa; and at | east 0.001

graﬁrsarrsat st 9,08 netneso In Seme embgdimantss therfpadespradgg has. wet gram of
crufle B@%ﬂ;g ol Shesherih QY W%régrﬁ&ﬁb%sr LARR %gggggg ggyﬁ td?&)g

n sone e iments, the cr
grahB®s, per gram of crude product a napht ha content from
0. 00001- 0. 1-0.1 oroolgléOOS
gr ah?ssonr%er% Rlimens.d 6‘6‘ ﬁemdgct RePek g ob¢1yde BrodHgls from

0.05! 002@8%33,0% o qub'ag?%g?gfa %egi/er@f tHé dﬂ%{&}o'aﬁct hi be at

sone i ments has at nost
mosit1.8res moSt 1.7 gatanost 1.6¢ atanos1rﬂ)§1; oDat0hog rlal’rsIncsbnmleﬁfhodBnents the

Sl L SBPhe The Gy proguei s, Tocer(aln
emg&ﬁﬁ'iﬁnts Othe @/6 Q1R QrdprdfEct & 100- 3099 BRI/ (?ﬂ’h@érude feed. A

crude product. In sone enbodi ments, the naphtha has,
crugeprognetrhl/6T withip20paof the bave &red KiShindivatea thatptakOagior

rams, or at nost 0.002 granms. In
00“3%1?@%0@?%%%1%8? ?Fésﬁéﬁwr‘ﬂ% has a benzene content
t hathd &uﬂ@ﬁro@ﬁéﬁﬁélﬁ@és%on@bnérﬂs amh&rrgﬁgef Jﬂmﬁlgxpolﬁs /Tn some
g@amsto x 10 2 grans, Ogramsto X 5
€m

diments ghg cnuge @rmhmchléem aklem 04)0d reaiamss, aCoropo8, K)ﬁl tn@ 5 grams
of }ngiﬁ%ﬁagb % %JI{I]I abbeor}FI?Lé]rean%e éﬁa@l%%lﬁg %e [ q gB@‘ Z(? ig? %{’,‘@Pi} %pé\‘l’\p at
0.10eNVERN& 1@@110&1@11 oS, @@froﬁﬁﬂmlr@ &P @fdn@d oﬂh@rﬂfﬂcbﬂ)@ns With a

certai n enbodi ments, ncl ude aromati
boikingeen distribatignbeiveen 8&50@ Aed 39&%3 i2he |19bMPrm ﬁblégsé 0091 grams, -
or fi&rﬂ@ R®ITDH %ﬁm@%ﬁﬁ%&ro@a éﬁ%% 4 gb‘;;mgg QR ok Btween 300

ocyclrcrTn ut arenot
°C hmdram(le‘w atd). 1 eMPanad ettd)éasre[h&()l gatni3perdydra10ed01 to 0.5 grams of -

et b ROE Beks b BoR brgyeen S0mee A S 101 M
Il ZIfn%ohfe' e‘?@&dﬂ%exﬁ? Qﬁee&ﬁde ﬂroa}léiltag HJ@F Eﬁ}'ﬁ X opy%@%%duct a naphtha

hyl opyl" benzene; enzehe
conZermfmyi 0. DO()Illd(D Aerdmd, Okﬁ@ﬂk@degraﬁs,eqrw(])alzo 85 grames Hy lcertain

e SR ieE oS 105 AT eSS o B pramscatgponte

In RERZNRdithérts, tBORIARMY! h'a@ Eﬂt M8stXyl ﬁ%iﬁms SHBSIst b Wt8slns, or at most
congeners of benzene t ol uene, | ene,

0. Oﬁretamw lodafins pengamgfinaphthaohertsode pssiuphlms;smfcertam

B Y R T e

per @A ONEMNHS profiner. dh W6kae Bﬁq@d&iﬁien@f 2@ hasktha fad) @eCsrhieA naphtha, a
her ei n typlcally has an enhanced content o nonocyclic

bengengrapnieatat mesy OdM rgrams, 4 mesHi-Aheemst ¢t srastie. 082 vt In

cerigﬁjoedllﬁ)ogl rggﬂtg‘ & Lapgﬁl%g%a Qfgg%rﬁé ﬁgﬁte%tqh%tegﬁo & aitetgt %llﬁ,];c;rcﬂrln a

rand oI e €07 bg@ﬁmb 1has)? gemsdr am 6@ra@xrsudq P1Ypans, Bx 10
met a- xyl gne content from 0.001-0.1 grans, 0.005-0.09

graggs #omk X 18r grams - Gomsosgrmhatvﬁ@a@rm@r@rmmm cqpgisleregdipzardous
to FAh&A] tﬂils & Ellﬁqg pPchagf"tﬁgt' 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.

44



10

15

20

25

30

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/opsn4 gr am of crude product, a para-xyl enePCDOBI04/042123

fromO0.001-0.09 - granms, 0.005-0.08 grans, or

Q 101 118 8ing BfFrounds méYincRde SRS ard vt ligniRKlaoFBeneéne, toluene,
Thcgﬁ)?le%}%lofm%a ﬁ?’ﬁg ten?; to increase the octane_ nunber
orthé-xiyleae, magiixitene Qravataklend etiyd bengene d -ohxledrmethy enzene; 1-ethyl-

estimtion aspl.i.n I ] ud A
2R e oL e TR e P 63t Bl bR B LRy 3 propyl
bervehé! 1CH1|eﬂltyﬁQ.g?§%q MenFHaBBEthBI 4tdimetigb bérang - ¢thylrR didimethyl

t he ‘crudes. udes typically have caﬂgx | at ed octari]e
bemrenbiel, 2,3 Arica-nntiyd benzens: eyl neneylgetiyh8enzgh el giethyl-2,4.5,6-

asgl ine tends .to red. t editshEREN b
iy R R bR ok ey R ont fer Pz

tolG&el &&hb-ﬁﬂ]@@ﬂ inf@iHk$lent, Harsxylees, pr ndxtotes tiaréafd ddonocyclic
napht ha tha

t has_an gctane punber of | egst . 60,..a
arquagiies areQisedin 3 warigty 869%@%5 PrsiLpts @93} Ofrﬁ‘gaé‘é P}C\}‘,’ld‘eaﬁe
oG 0 . .
L
coftepdifehorvasgclic dtbmhtes.t ot al aromatics content in

ot B 6T EFOW b IR B R OteF Ry Bt iR product,a
n . | . .
tolltﬁgxgeoc%ﬁ{ég]t tro %%1;5.2 nééé}ﬁgﬂﬁ)ff-@.tl 8lor RO BRD 0D, £ 2AWRNTHe Rrude

t ot nap erosene of the crude Teed by at
prodrshasSper gasm lof astde posducan nhesasyleBOognient feam 0HE10. Dggyns,

o B8l BT SRR g i 8 Bt o,

an PRG-I SR B AtchNREn N 1L®D 8land) 0085005 g16813! &0.01-0.06@ams. The
total "napht ha and kerosene of the crude feed.ln sq

sone
‘cragteqoduee hass pert gremiad icodssodiistl amapht Henhegatem fony0 61 -,09

e S0 S U B0 GOS8 M o1 Brm, or 6. 0050, 1
gr ankn RRfeal ATh®hrohfitiad cdifsnd d€nephantiendbtihaeasttige octane

crude q%rgoduct has, per %r am of cruyde product, a :
nugibet pf thapaphibmt ©rtdes may be yakyed based omap eI o yzaspiine

fr - - : .
e L
ockerie aamber foe thdi ephihaiportidneofdhesdrididsat@ndéssypinally havegelculated

from1l:4 to 4:1, :31to0 3:1, or 2:5ta.5:2. In me
B GUTHER(S 2 T8 A PR éﬁ@d’ﬁ@f‘e Ha@gerpcgfrga@fﬁ%%dssg? e the
B g echaledbi dhe iy ROMADIIR Briuf 1f o
endddimente theadrndeptodditriveludss naplethe thatlbasmmouhtane gser pioahleast 60,

0.001-0.5 granms or 0.01-0.3 gr of kerosene.. ln ne. . .
ot Bl ALIEY 501 Htlear b LY. e PSAEPeias bR T in &
ra@éksﬂ&ﬁlg@tg'gg?o_@gn&ew_gsqf at least 0.2 grans, at |east

grams, or at least 0.4 grams. In certain ) _
enbddisoee embotlinesnks thesende praguct ey a bighen totel Rwmssien eontent in

e SR PRl PR A2, P (9
“fap 87 bADkROIAE")AE ot Re tdeBE QAL TRIsREntBe] i@Whe Bl @6bhtha 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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, below -40 0C, or below, -50 0G An increase in the

content of aromatics of the kerosene portion of the
weewdoesgnoduct tends to increase the density apdI/pszooes2123

the freezing point of the kerosene portion of the

Cr udesdodtisddiménts e Repradunt nﬂplitha ak &h oS £ firal polyaromatlc

portion. having a high densit ow freezing

po
rﬁwn@é ce@fsmﬁ%a range %@Q@@O%?Sétgrems,t%wﬂln@fgms wrf)wOl 0.1
f high density and | ow
gﬁ%gggggmﬂfégéﬁﬁkéP%£%E§?alﬁﬁéﬁbodlnents the crude
pr odte bruﬁaprodpetrhag;pﬁmgmfm of adde proodois b dlsallduee:sﬁient in a range
tent in a range fr 0. 001- ns_or fro
from QA0 -0 Groass fropy0. 00} Oe %{a@%’gﬁp SR D’3 eransipEem 0.01-0.2
; [ . .
gra:ﬂ% In Q@rﬁe glél?gdr%gfeng gagiagsh% 9&310%& g%r R}sa n%l%stg ??éa%ttaﬁ? thd filsgflqoie, isina
rangeﬁnsm 1 Bt érlma 3aoBBadion®idtte,5:2.he di esel has per gram
i esel .25 arpmati.cs content in from
o 1 I A B B Brocg 15 ey Bty pEETe pipaliat least
0. L f
ORI l08 (DR TR0 KPS Q91 Bonl rosenc
In mnsqmqummﬂs 0bd cr0dg pgldanmas dirorf 9.6 -0,51g18m8 og ﬂé)drso 3 grams of
K certain enbodbgfnts / ? VGO jpntent i n Qe cru
erBf‘eé‘&u squae grRbogimenis. the Kerasege iag, rgr P%% %?Seéeﬁancﬁf%maﬂcs
corBEm¥E atl8hist OBk, o 1446€0. p@@@lﬁgc br at'léhs@@ﬁtg@érﬁs In certain
enbodi ments, the VQO has, per gram of VGO, an
embedimeniscihe ketosensthap,pea gradm g’ékﬁrem,mnlarmn@igcsgqoatvnt in a range
ranms. I n sone enbodi nents,
fmg’héi'% %%%;Bg&g% Og'é‘l%mr%é% due content of at nost

70%n @ltaliDsibRidHentaita MEsingI it ofithdRsésedd iy O balowBH°C,
1% of the crude feed. In certain enbodi nents, the

bel@wu@% Gr FPglav 1985 C: p@p IngreRRs i the eepfentof @mmq’ucs af the kerosene
poﬂhsﬁ ﬁ{h% cﬁ%ﬁéﬁ&t&gi’%&ﬁé {I)Qﬁgr’eg e]th%géxisﬂg iala@%eéirﬁge:‘éh’e(%%et%% ng &)mt of

the(keﬁﬂselgi}mmon aff theroside Pr&dot. gAamiie posduat with atketbselklportion having

.. In o enbodi pent s, crude product has, per. .
'ah%?*ffﬁﬁ%?y Py T I5Feiag epint glaeféar ddp REQEHES pYiation @ﬁ@ee fuel with

thefd%gifﬁb% O&Q@&Qés Qflﬁglg ety afld Qgpﬁleﬁnég;gb i, ans,

grans, or 0.005-0.04 grans. |In sone
e rrbhmemam anbodheents, llhi@cxpd@nmdtmtrmy, fen gtamlef catidé pt@dtlctaa diesel

corfiy i £ fanin SR 00 FPseine AT EP P08 Bl dsifin edipdiments,
the i3l 1hs Wer gfﬁﬁ'@f diBsel) %@Q@m@ﬁc@‘%nﬁﬁ%’c 1685t O 1 grams, 2 at least 0.3

0. 00001-0. 0001 grans of catal yst per gram of cru
gramsmﬂeasfr% gmmSaIIygomﬁaylba@mems the déesalhidsj pdrrggam loédiesel, an

uct dur i n_and/ or at ment
arofgHEes QTP AE PP ¢ LY BRRE LRy B0 ey 3 hiee
cor rmnmmboahhéﬁté the dradd %@du@mﬁé Qer RG] GRGRIYRb8fct, a VGO
separation abilities of the cr ude gr oduct. A crude

congng e rangh Som G089 aramse Fom GOYP i gspmaor fipsn 0.1-0.3 grams.
In ﬁ%?%ﬁl odTR¥ntd ?hef th:ceonte% RIS %ﬁ%le p?o P gﬁé 4 rqnoe from 0.4-0.9

ricants and pro uc

grafid} &l (Y6-0.8uneds E@ﬁ grimediciRitpréfuct Broddeinfeaeddimedtd) €he VGO has,
presence of a hydrogen source to produce the tot al

per;&r%aeéw%;an@éoraa@ﬁ ﬁgméntdatam@tfr@n Odl -§P9 geams; §-304.8 grams, or
Os_q)aégll Jsts. The catalysts of the application may first
) catal yst precursor that is converted to the

cat Il spate embodiments, the crude product has a residue content of at most 70%, at
most 50%, at most 30%, at most 10%, or at most 1% of the crude feed. In certain

embodiments, the crude product has, per gram of crude product, a residue content of at
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in the contacting zone when hydrogen and/or a crude

feed containing sulfur is contacted with the catal yst
wEe@s6@sos . The catal ysts used in contacting tPET/TR200€042123

feed with a hydrogen source to produce . the total

mo@f @‘I’ Pimsﬁﬁﬁ’m@ﬁfﬂ G grivms | 1 @ndse 0106 teraifis, af mbke). 0D pi@ats] &rmost 0.01
of the crude feed. Not to be bound by .t heor

grameataam(wé grams Of Bl maﬁ.%@@lvar@wt Hésqﬁ@fdffra'@c&%%r%% crude

ool P PGS bR A5 Rl oo RPN (i d0001-0.1
gratB{hsnaf()@?(allLO‘otS)grdiﬂﬁlole)lamz gxiansuT&eO ?@&O@Mgmmnent s in
e catalys es of catalys
Lemirssqs@ss%nb@damsmsghﬁ grdg pmsfm%s&ir@ 15@ &3{‘( agrortion of the
cathl&%t! gg §or?1?te§1lb¥§ TaRenfes CRldB pfbdiRf %\/Iéldeé ﬂoﬁ%?@ater than 0 0 grams, but

e catalyst 'is a cat al
les€ eiaaloyCst griums, 0O &- 00 zvamsl dr 0000 b0t Q00 grams of catalyst per
trapsition netal su

graghpf rade Pigductyding ﬁ%tla{arﬁt DAY 5’%%5%%?%?‘? brngdhe a?m‘iﬁ)ﬁt’ff)ﬁg% dufing
traﬁv\iﬁ%ﬂ%ﬂt}@ %ﬁﬁ’(ﬂr t¥edtmdr? ngﬁrfogéﬁi qgcﬂﬁesadﬂienﬂta'l}tb?nfa9tiﬁhblt corrosion,

e transit (s) to the total " weight
inhdiit ﬁwlnbn; anidror til@easa ratey separa&mnaabmlmas of ¢htei audsf prodhect. A crude
n, net

prqtd;lg | tflz&gées aé?@sttl%posrﬁ%)rﬁg | S@ﬁ{lﬁpﬁh%glg lb%flilrﬁpgﬂg%c%%a]] to produce
lquﬁ,EﬂE adfbi a)tﬁ&scoweﬂeﬁl Qudgsi n "1 nor gani ¢ Sul fur
emstry"; Edited by Ni ckl ess; El sevier Publishing

Co nfiae yatale(ﬂlsused ferrtreatmant ¢6a crudrdoedviorthe prexsmpe phmhydrogen

963; Chapt I n_enbodi nts
sougg By amdfe ol pebef B f o FERGEIERLT gl Ypatype. The
catlal%@t%tof thetap@liedfon nidy fir8elsd a Qatﬁyﬁr;ﬁéfﬁlrso@ Itha@is doﬁﬂéﬁed&o@ﬂe catalyst
rans of one or nore transition metal sul fjdes per gram

contaetingszone whep dydrpgen ardiein prude feed cprtamins wibfugpisycoptacted -
m%ﬁécﬁglgstg{eﬂr&fr catal yst, a total content of one or,

i'on netal sulfides in a range from
0. 470 999lygrsaged inkohtabtisy Gearmic foed Vith aby8rogemsmuceTiogroduce

TMS catal yst includes aone. or e sition taI
thesttad prpdyct rpacnassiseis the radpgtinn ‘t’ By molaclar wa%f e crude feed.
N BER BRI i SMAAER w3 e s
reduge K inndedul 2 wWelrghn o7 Scbzlnporiéﬁ@an @ae) qm@@fmeda peotghathe a¢teon of basic

(L%%g@%c o By ot P ospa s R Rt et

%&E%? Shtal9his upa*a ﬁfaﬁhbé BewSWaSER/ @ Ibnsted- Ebwb;eﬁa% tp?opertles
S3), chalcopyrite (CuFeS 2), troilite

1nqb;3de|damls(s¥$®s®)bedﬂ5ermm10tlte (Fe (1.x)S(x =0 to

comh MO BRRRAEERS: b ARk e S EARE! oo el includes

coﬁ’i?&%ld thaontaiRh tdisfion Shetall sdERdel Foe EHEPuRRIsEOSY tWstaplication,
kali netal (s), alkaline-earth nmetal (s), zinc,

W@mﬁﬂwd@n@tm inretal seifideingtherB4S caielysis detprainei/By adding the total

gLf ﬁséttﬁqgfrthog g}e%qﬁg:? %ﬁﬁg ?ci%l%%ﬁt] ofr sﬁﬁur ﬁ;i%ﬂ]et a%&péf tAtﬁ atomic

rat{CHRS B RlsHicH tatal tonsatfad is tRlikaly 1ﬁ@-r@@g’etﬁ’orﬁﬂt2320 or5-20,10e:1-5.
Mrepresents a transition netal from Colums 6-10 of
Expmplepef fraatitomaptabsulfides may be found in “Inorganic Sulfur Chemlst
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 atomc ratio of ato bis ina
range fromO0.5 to 2.5, or froml to 2. An atomc ratio
WwW@R00s/066304 is in a range fromO0.0001 to 1, 0. 1PCDUS2084/042123
or 0.3 to 0.5. In sone enbodi nents, the transition
sulﬂ&ésaﬁer gfarﬁ bPEAtall 8. W@&Tﬁﬁ‘&ﬁ%dﬁféhﬁ,; thtewg_'&’ﬁapﬁi @sySdr gram of
de generally known al kal i
catallyktah taia-oeatenhohwtealr siare mmmometaésdlﬁdwmfa rgege frerg(0.4-0.999
exanpl e bartonkgﬁfaé sFe ioSu), rasvunmte (KFe 2Ss),
gragsel P gramSe Of g%c Ni s26Q1), chlorobartonite
( 2<6 Th«;:: ?Wa@s?t%ﬁel{ld@ ode 6} mow&élwituﬁﬂh@tfaﬁmﬂﬁddsl\miﬁm@les of

. In"sonme enbodi nents, the TMS cataly
traisuiadnudets! pfidesinelodppanandite (Fre. BNt 5e). BEwilBie (F gs. 7le2 25511),

N A S R

(A 289), ﬁoal}ﬂ%nﬁat@m@sg)nnodahﬁpmeﬁer(@d@sasl%); rspllizﬂaéhte
erein. In some enbodi nents, M5 _cataly

(Zrtondlenas®), anomh@aﬂtzscwasr%s) %haﬂ??é‘& (Q%Fﬁfaﬁ@ St%YFlb%TBﬁ?rB%%Fest)

e PR D PGS, P LS R BRI 06 TV 17,
hemmdneoqgsgbrwesae(gmns 0.0001 grans to 10 gr ams

of support material per 100 grans gf the TMS cat al.
Exahpiosae enbadipssiss thag S FpStRgH: GReRNCIOE MRS HaRgY métal

sulhﬁgs&y\é@m% aﬁh}{%ﬁth eﬂﬁellﬁﬂ@taf(@f LIRGHR- é’arﬂf(rhgﬁf(sé)r gig%,%lﬁlr%)ounds of

erials, zeo or mxtures th
zing poremixidyegtiherof. STh& TRISTduBl yshisa by stmd enbedisesing iepitekgnted by the

geI{q;&iltecthqEﬂaprgygmg‘O,&q@f gﬁgtt Wgaé(;liez& g%l{gﬁepﬁél rrflfﬁg LREYSS carth
R LRLS) M #hfEentS O TRAURISMOR] FHRGolns b0k PHRIEROTable;

may contain one or nore transition netal

~an¢ﬂ|1sf. sudtess., Binraboradclratéo of kil § isep adngerfeone 0t to2- et lom 1 to 2.- An

ul fi de her val ence SItI I I

PSR G1o adt 41 Beeaiom PO ot BT pEge LT T some

em@ﬁ&%{eﬂ{snﬁﬁtfé%bﬁgnhid%ﬁ)isﬂd)ﬁfraCt|On A portion of the x
al kali netal (s) copr%onent al kal i ne-earth netal (

' composmne embodimensnibe 1AM caplastapaninglide igeperaify lmgm alkali
anﬁ&(gg/zﬂf{? ?{{eoen rgc%%ls@%&h?ﬁ m%gamgiggste f?xf € }]eTg@TD eefkéﬁéwsm),
rasYOREe PK F &S, ﬂ}&ﬁﬂleh&C(KQNhl@elmé;NﬁSﬁgCDI cflﬂmabimtdmte

techniques. In sone enbodi nents &@; b}l ne gab I es
(Koff epfeeto e o eryider caies (VAKes (bl efmbggiments, the
Tl\’f?l 55’(51&%&%8@&% ﬂﬁoﬁﬂn%gr%ﬂéfgg Yrr°'§1tuh qya?toﬂltg ?fe%:h@dg? §1glt? fha nfo) flsaf

reféﬁedﬂto dsrynibeti@barfimate t Na’&],raltahé/op ayﬁthmﬁodaasﬂonﬂe ofay bhased as a
ystal line particles of the TMS catal yst wll

Tl\é% ﬁ@?lé(P‘I ip thgamgthoflydeseribeg herelne TS cat al yst t hat
| nClhiigese éllﬂg&!l t L@k s ca?fal & thAPmeRIE At Hi%E@S(gﬂms at most 15

Zi nc, corrpoun Zl nc, :21 xtures thereof my
grmse paatedosml gmmlaﬁ gu@osuxﬁaitemlqm 1Q0hguants @IthajEMSmatabeﬁ

nt of trans
Tymatases T i Daorord oo LR 2 & Q%@?l grams {0
g? § &t BRkHal PrAl0BtRLE] of 1HO TN Satdly . 'Eﬂaﬁx‘ples of support
el zi nc Carbonate zinc acet ate zi nc

mabe:r&ﬂsaﬂhet may beriuserluwidisthe HAMS odtallyst ihcinde refisstory oxides, porous carbon
materials, zeolites, or mixtures thereof. In some embodiments, the TMS catalyst is
substantially free, or free, of support materials.

The TMS catalyst that includes alkali metal(s), alkaline-earth metal(s), zinc,

compounds of zinc, or mixtures thereof may contain one or more transition metal sulfides,
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paste. The wet paste may be dried at a tenperature

from 100- 300 OC or 150-250 OCto ' forma transition
woredodloeessd de/ salt m xture. The transition netaPCT/US2004/042123

oxi de/salt m xture may be calcined at a tenperature
bithAGE Alkafi HeA1 3008 4T, subilies, 30ghed Calente HARHIAGES sutfides,

forma transition netal oxide/petal salf mxtu The
transitiersinglabexides; a1 mixties thasgod] asdgfarmigediysing Xy dilraction. A

reacted w th 0 f ' [+al;
polg B B Al P S AR REMRRRG R R i
cothp@Wnt @ldtorsifdriien efthe tangition indeal auifidx cempormb afithe FAMS catalyst
hydrogen to the transition netal oxide/netal saldg
majy] HorsQie emupdiaRRin beRyessR a3 3R SEOTRNoNS $eMBRSiHieH R dsfectable by x-
: : he transition netal oxide/netal salt
rafnﬁgfagpgl‘?kégﬁ%fﬁge uce a reduced internediate solid that
i nclinghese @hbodiments, drystaldine paticlee bhthe TH8 coglyst adidorthixtures of

ool LB SRSl S LTSl g ol 38,800 00 50,700,
A, %ééral@;ét 146 %,tolﬁ’ r%%ﬂa%ét]tﬁ) APy ndrinaSpravlict, BR paadlas size eﬂth% Rstalline

ucti on , reactlion terrper ature, selection o
pattiekbs of thg TMS capheswilt gerefallydduticast 9a&, and/ or 1 ow

rate, o duci n as ,used_.t r re, the inter i\at.e

Rl eV et R e G S B e
coﬁ%oﬁlﬂﬁ o8 8in€ CreRixtiradich PMaiiB plepired A8 mikiney 4 adEiciest amount of

Intermedi ate solid may, in some enbodinents, be passed
deitwizadgiater, 4 desiesshansiuay ef sirensitigninetal oxide. @ad dysieed amount of

educ I nter pedi a i d may ' 1

cophis R p R IERAR. St TR BRIAEF Erfiph ARG
ac&&b{s}‘, IzincPAE RbteOFifc QEetAB) AncOilae) v sikfuraithéngof to form a wet

mxture at a rate to control the evolution of heat and
pagie-odbe Wraresisrmeake drigtkat @itemperatupgalomn @0 “4rer 150-250 °C to”

suj tabl.e di . i i 1S slipak
o R AL ABLGAY 152 RS RPof SR e my e
calsiled @i emietdture rvdihg fromr3®0g®0di°€t 50O BNor@D06400 °C to form a

| east’ 100 0C, at least, 150 OC  |east 200, 0C. or_ at .
trapgiaeh S OUE MR SEA K e T8 IO ASRLOTRY ef salt mixture

i i i ., _1/ ..

R Ry B0 St At o
hyéngéomay Pk padfsrmedidt faffovc mpodiicentito praviids, arbexcessrasauot of

limted to, hyd yl fi d/.or thiols. An
B P St ST S T " P T g over
10556 tf‘o"éfsl &-2%04%01%&8/@0 e BndBb LA dBdShemsaYmiRaseth Hbduce a

he noles of Columms 1-2 netal or zinc in the Colums_
redicgd indtrededistd solidrthatiinmdudes letemental épnsitien wietsh Bydiogen addition

q ; di at : ’ _ /
g T oRS ShepeTPRe PR QLT TN i s oy 308 O nd a ot
préos?:l‘ﬁ% QB NL13INa, N ateiPh Cordl 20 1 3M0Pa ! @NshETHIdtberdderstoddGhdt Bétuction

, 250-450 0C, or 300-400 0C and maintained at the
tinfig, pepictioretepwerature sselastion of yedueing gasy prpssurg pf Tedyeipg gas, and/or flow

hours, .or at | t.1 L.cakl e fi .
rat el e poet iR brebliclBelnpesp Y@l o bhP reftive o he
abblite nasd bf the Belbored TrandidiemetabatilfgThoredhesddhewatdiste solid may,
~sulfurizing reaction tenperature, the diluent/catalyst
in gotee embodimpnisebeprssedthraieh addpeshayveavitthminimahigeces r om

0- 1000 - 900G .0 - 800 L r

. 0 e i B e et e e
1002C3 i sdnt/eRN AR bdlfirpdrgidorione anmoxy@enpdundeofdulfng phihiee at a

fromthe diluent using standard techni %ueg. and )
rate to control the evolution of heat and production of gas. The diluent may include any

suitable diluent that provides a means to dissipate the heat of sulfurization. The diluent
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washed with at [east a portion of a | ow boiling

sol vent (for exanple, pentane, heptane; or hexane) to
w@e@does0s he TMS catal yst. The TMS cat al yst napCheS2004/042123

powdered using standard techniques. , In some

i o o
m%)gﬁgﬁc} 5‘1*\1(?1};[6 ith 418 lgr#@’ gé GisBlbutiDRy &aa@lé%stsﬁiot C at 1easty150 C,

thé inorganic salt catalyst
leash20QItE, axrat leastr3§artiCe Typiqady ot dlb.wnt)]na}arbodmgmpgmdxstnhmnon

belfjqea 100 Hlfﬁr 5o dr.e 0030 1E. Focime oo the dHlEe s
V@bkﬁalld}’ %{s rS’Lﬁ'ﬂir g&%poﬂd&%dlud@b@ﬂ ar@HbﬂﬁﬁltecﬁiJ( ﬁ%/dlrogen sulfide
met a s e al ka

s, alkall nmetal acetates,
andicalttrivlss Aredrimmt ofiptlur ahd/onsilbyg compkmds nmrange from 1-100

B SR Ps fPER Tay g TR L. SR 3R e of Colyraps 1-2
méﬁ(lddr' A8Sin 1R €eluhC ey HBtalBAIBdr ARd SBS A fedrladitiog of el Bduced

metal sulfides, alkaline-earth netal acetates,
intgrhedintn selid tontherdiluentislementad sulfun mixburpdhe tesultingmizture may be

arth net t €Sn o
incrRapRBy hedle] fia P el AABEUNE: S8 §rgbep o and
maihtHideddt tHe, final tebiperture ffor MHakast Rh6¥, 496X 2 hours, or at least 10 hours.

KOHZRbOHZCs OH; Na KOH RbOH; NaOH KQ‘V CsCH:

Tm@@gz@gfm@z@@g@@e ismzictagedin tdhours, 10 hours, 5 hours, or 1.5 hours.

@%’]E%%%’ a%xéij@ulﬂ#% %W&% the diluent/catalyst mixture

mPEEBHRICERZE A aBs ink2@aBE GafiB ] 0KAQEDAMWRir 50- 80 °Cto
Cs2COB8ZCaClB;  Cs2COBZCal,  Na2CO3ZCa( IéH/
fapdbaiqozensty eSthereirlysiorem t &@@Wﬂ@g%ﬂzze v%slrst may be

e RO gt e el s S SR s wnd

- washedeithiat least arjoxtierr ef fowKGIRY SIDOBLCe20THe, fentagosteptane; or

he%@nlgq %Ibp@g‘é%ltha H‘g/llé Catp a%ﬁ(%@&ta st S3tf b%gg\'g erﬁigfmg standard

telhnihegr ans of | |th| um cal cul ated as the wei ght of
l'ithium per gramof inorganic salt catalyst. The
i norlganing eadbdineats theswataliyst js dorinetgaeic salb oatilystntThe anfopmf the

ess. n 0.01 ams 0. 0000001-.0. 001
T o A b R R R T
mBSurb@eMBE. Jike @brdahicthl GhtaBel ingludes Akali Iﬁ@tfagadib@naﬁ@' &lkali metal

catal yst, In certain enbodinents, an_inorganic_sa

hYémwe;Sssalkalhmlewabxdrmé Skalril aihidas. A habons Ao s el metal
acF{é]tFes gﬁaﬁ‘lﬂgﬁl g}?alétesggfk%ll Iﬂgtélt}o&?atg% gﬁﬁbﬁ n{é%?f%\f%{es azhkahne earth

fatio of an avi ng

méthDdtiriSonateg gt alidk-eatth lrrm&lydﬁbxt@s ok Ainks @bith [’(’&ie& |hylil1&&’dsngkahne-
an atom ¢ _number greater than 11, in sone enb
eayty mqﬁalamlﬁ%gélkahwa@thfn%tél spéfides, aikatl@e@artb Fne@alzw%téteaa alkaline-

o ALANRalaAO! ARirC- eﬁﬁhtmei‘faﬁtf@ﬁ% s, BRSO mlFB Fyruvates, or

or exa e rnorganic sa
mixairas sheteofray i ncl ude sal ts of sodium potassium and
rubldlumvvlththe rati o, o sodlurPto pot assi um pei ng

n dnpLgais salt eatalysts Insludey, butazs nej Iypitedda; MRKIHSS Phibi drum
N&@Hn&dﬁ/@ohﬂ TR NaBIKIORLBH ‘Na@J‘H/KOH/CsOH,
potassiumto ru lumbeln I'n a range from
K2CO3/Rby,CO3/Cs,CO3; NaZO/KZO/K2C03, NaHCO3/KHC03/Rb2CO3;
LiHCOs/KHCO3/Rb,CO3; KOH/RbOH/CsOH mixed with a mixture of
KzCO3/Rb2CO3/CSzCO3; K2CO3/CaCO3; K2CO3/MgCO3; CSzCO3/CaCO3; CSzCO3/CaO;
NayCO3/Ca(OH),; KH/CsCO3; KOCHO/Ca0; CsOCHO/CaCO3; CsOCHO/Ca(OCHO),;

NaNH,/K;CO3/Rb,0; KoCO3/CaCO3/RbyCO3; K2CO3/CaCO5/Cs2COs;
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0.1-6. In another exanple, the inorganic salt
catal yst includes a sodiumsalt and a potassium salt
WOwaols/o6d3e4 at omi c rati o of sodi umto potassi um PET/N§2004042123
a range fromO0.1 to 4. In sonme enbodi nents, an
Aj\%‘(‘) /€8AmE brid k&l Wit Emixture of
KZ%Q? %Rﬁ%f K?%gg%g%(lj%idl é’z T%Bb | e, @(?o}?r%ounds of
Kﬁ@g/ﬁlbsCOf/Gm(@d ums 8-10 of the Periodic Table, netals

fro Col umm, 6,.0f t Per i
¢ SRy B BPvRL B ARl cSRpEH = Rl00001 grams,
at Iﬁbéft()‘ﬂ(ﬁsgrﬁﬁﬁ r@af mob.@l srabis@mlifidlmivdcBated as thelvutdgat of lithium,
but are not lTimted to, iron, rutheni um cobalt, or

petrgrataaif inaveara¢ salt qatalysto Theinoseanic saliatal v has fiesqyeg embodiments,

b e ST HTigR, HOBERITO 06, APPSR s

of Rthiurf); dal@lAétBas thE w@1g21t Sf chgﬁﬁi,@r gfanRafieyrgahiciselt catalyst,
gramof inorganic salt catalyst. In cert

enbb‘dmf@m edimentsopyianieanie el caiatyst vgleﬁ%a s qr yRqrg lkali

s LRI o L 33, Wi

ratidif ahiatfiali@fethichavivgy amratmmcaimnbem ofiat Idish11 tomart alkgli metal having an

exanpl es of net al OXIdeSIn de [ithium oxide i 20Q),
atopse BYWPEETERFISEaR Kby oG PP 9 F%@lﬁé&@)gefgqm% ©70; 0210

6, &1 LN PLEX u&é%&%&g% CJQ@sﬂ Q48 Bf FrofAikalf el srtor example,

In certal nents, free of or substantially

tthef 1h&1@aﬁ)1fc shlevatslysiohaisincTude Sdmﬁsbél,unB@b@ssuAhgr@i ru]axoianm with the

ratm ) ﬁéqnﬁ\%%sls'i%é}w ackds %;%fre@ﬁgggr e(g??go c&s&hum 10 rubidium
beﬁgm -$hge BRINAD & S6; 204G 1R ﬂaﬁ& 8t Sthssidn € ABldiei8 DeinkhB a range from

or gani c salt may contain, per gram of inorganic salt
0.lcat B arothef lemmpiegha mrga@ucosait Qgtedyss incindge @ sodivg. skt and a

- polaBanl iRl R s MATES ppelin el asilpe ggmotoa.

| eash scind eMbodifiend} amaigaﬁman Q&kalye) alkeMichidacindtls flgm
Brnst ed- Lowy aci ds or e) mxtures thereof. The

qummsg%rﬂﬁ) of ﬁ?&ll’ceflééltcaT apley corapousdls of mstlsitomGakynas 3l Q&f the
Pegg@s ?ﬁgfée%epf %IS ’gg)mlg g to? ;rr}geefs rfoﬁg: ’%gi?éj 'aémgf)mﬁl@ of metals from

Cobiran g f chePeriodiy Tabid)of miveiares &lmre(ﬁx Afqahle from Cb]lungls 8-10 include,
and/ or_pul veri zi ng [

| n ot o t iC.
bubgApOLIRIEH . PB 1y s S5t oghResl Nifteg g CRERR G include,
bui“@e $bt Rhitld &Y 'cﬁﬁﬁllﬁn%ggﬂli&nﬁ’ﬁ’lo\f% ktehOTif & ﬁﬁbodlments the

organi ¢ conpositioh/sol'vent ‘'m xtdre. The solvent may
mdigaxﬁe saivethl ys iinvgudss Aridd6 graepar 0O gtancdoii Raney nickel per gram
pr oduce t he | norgani ¢ salt catalyst. In sone
of gesgran @talyshor gani ¢ salts of the inorganic salt

Cat %xalt éﬁ‘%b@(ﬁnieﬁﬁoﬂl@ MRS ba{lf it §l¢i[.%89ﬁélude@, he1Bx@des from
orte I norgani ¢  salt cat al y np es of

Ccﬂwpnsat-ﬂsmd/hm Dotim,m buof the @eriodic Tahlet ddetals from Celuninuid include,

oxi de, ..cal OXIde
buh@,ra rng{ lém&tp ogrﬂr ﬁgunlaglpni\tﬂnﬁlmépgﬁx&p%g 0 mn?@lf 8¥1‘aes include
htﬁﬁfnd&ldezdﬁl‘yi?)of%t%mn‘f BLiak MR O) bﬁ@lun@(ﬂﬁlﬂé@h‘l))oé@ Aemimddoxide

m xt ures thereof. In some enbodi nents,
(ALLO3).

The inorganic salt catalyst is, in certain embodiments, free of or substantially free

of Lewis acids (for example, BCls, AlCl3, and SOs), Brensted-Lowry acids (for example,
H;0", H,SO4, 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

WG 064304 Al t ernati vely, inorganic salts may beCTER1004042123
or softened with ; heat and forced in and/or onto a

frofES BlanSUOPAI frafk, (TBGGU01 DO Ugrafd PRAY.00000-0.0037gr@ms of: a) halides;
supported inorganic salt catalyst. A structure of the

b) ¢amapagitivne thed ferncglesses attemperpiaes of 4 kaasiid °C, or at most 1000 °C; c)

nonho ous [ l,e, . ' at a
Lexggtag}c{s?&):%rqngﬁ%@%ﬁ rg!:e)ld%’ror ?Eg{é}&tb%e%lgérré Ure range when

| 0S ThetnoRsHeE saictilst nfaythe@repateal ysidg sthridaed teckeniqiidse For

i norgani ¢ salt catal yst may becone di sordered w thout .
examplesdesied amownHf gach sompans i theertalysmaybagambined using

. hout. i = by

s FEORRES) PO RR b baltondy i

embadialeytt idecaiEontiositivde nedigsobbi i) sollvent (fiir ekampleswater or a
between ions in the lattice.of the.inarganic .salt

suiegplesprganic selypri isloraan AT SR FRMBP WM Ken! ¥ L ol hegolvent
ma %?g%&?«i%ﬁles%tﬁ{daﬁi A0 BB IES o PRYIRE iIERbZanic salt

organi c salt catal'yst instead of across
cathlyet. surface of the inorganic salt catal yst. Perneation

f th de f.eed d/or. h . h h th
ol e el mgRiscRoRBUs L PHS IRor RS ey e
incg)%g)tr?tﬁ& [fGa gﬁﬁﬁ)rtq%tﬂﬁ\ﬁ? B stfRrtbd HRASHI € satBdakal et E%éélﬁf)les of

e crude feed and/or the hydrogen source. _
suppocts éadede, hutcoabeidinie tay decoanut oxidecatainmioxideamagnesfum
f he.inorganic,salt .cat st may often increase ithe .
e e s T
ox B i &R RidedReHiRény AGdd, bhdingxttres MRAGS. TN s@hOP@bbdigSnts, an
In the crude product relative to the same properties

-~ incyganihenlic p Gidurhieseer] 0 Dlosd mad/er e pompeundrfragapineng 4110 metal may be
. catalyst (f ,. : l -
imERaRK R ot e 20 FRPAERCLY my S HadRR i ffencd with

hetQRl Fore@ G d/otiohib ARRGUEEPettor MRktdl @ttide spporiret foada,supported
_visual inspection, x-ray diffraction nmethods, or
inorega¢ $Rdt GaMEStt her eof . The use of TAP to deternine

char.a b : . .
chal i 0088 3 S Bkt e S oo,
pefchexdlee and¥or bbileatd dei2fidned88npaattonerinettemperadird Rge when loss
of b BT ISB Gy ST T heEoPBABe S PSS e basame
disggc!egé%%\ggﬁé)dtﬁ sﬁb§t§rﬁ%8%l§%1%’5 fn ERRARiInQEBr2RaMpR, Rthout

or 60- at a heating rate in a range
deéanoposibnsd thGalthr NaOtod® oand hntheaty, dt iv heliaved ithat therinergenic salt

f 1 1Q. 13, ta 1 x..10 t . T t t
catalspesomsh istiered Bobiio) whortTuhied DEeGRRTT ah Hsrio PRy gt the
innﬁﬁatﬁ@ 6alf SRINGH MWERe Ol s HRE DR RS ineidabe, @k @leyséd and/or a

| Acreases, gas em ssion fromthe inorganic salt

hydmigeh yatrcd mayrpersnpatecthromgh thsl inergenicgak eatalyplansteadphasross the

TR SRR v
thib 8K 8RfinorgAfc ANMPRIAEMIR iR hn MtkéBe atht Abhte&ingaRed SREdR the

inCcrease) in gas evolution fromthe inorganic salt .
ingrgarat yalt catalysaneé greeudesfeedengd/erethe Hydrogesesouree. An increase in

co%@%%?éa?e%%xﬁd&?%g%@%ctg a%er::]teof itﬁ]eolglgr %1% 3k lc&taﬁl@lt 1%119/ Sten increase the
yield of crude product, limit production of residue and/or coke, and/or facilitate a change
in properties in the crude product relative to the same properties of the crude feed.

Disorder of the inorganic salt catalyst (for example, nonhomogeneity, permeability, and/or
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In sone enbodi nents, an inflection of emtted gas from
the inorganic salt catal yst may be detected over a
WO 2038066304 t enper at ur es as det erm ned usi ng TAPPCTIN82004/042123
tenperature or the tenperature range is referred to as
" TAP, t enper. " b Bid &dn; : t
mapQiperay by SCPanges Hape PRC e ot Rnid SIRALAY AcRurldi
melfods NEAD MdihdtdWiTuiP inspaginat-uryediffirabtion emithedsdomegbinations
inflection exhibited by inorganic salt catal ysts
thesedft abl e for contact with a crude feed is in a TAP

| CTRESAPTABIOS AR 1001 G0RECor 2005500 @SeritRid in US. Patent

NJsaM g6, 4 D16 IRy 504).; 6(039)489 sobiteauedes it 526411 83 torRlmer et al.
conposi tions of sui bl i. nor.gani sal t al,ysts.

A ERReremgad beohaded pam MR BRhdioREs el RS, B8R, The

Tﬁfﬁgﬁggs?st%i%fge gé@?&xﬂéﬁgﬂ b kteieriretrifod R6th28t830rPC, 50-500 °C, or 60-
| |

sSoclated with the emttedoas may be an .
400110 statlicatingfat¢ mea mngefromf 10-5°Gar 2040E, iapd gt 2 ¥3e3ipmy in a range

structuge. | hi g ordered crysta I :
foh S 1 o 302 QA g Rl ShFL i fhTEose as o
fut{iaﬁfgﬁg%’ ?ni%]‘: AR teriPrftGH STIhe BBHAGIC salt cataliist Mateasyssgas emission

romthe structure requires nore energy (that
frars thetinerghisia st catalyst igmeesuded dgrampjes of gagesrthatayple frogp the

. are .not associ.ated to _each qot.her '
B
mixBHE! thiRBE, APEO@ hpbiadite al REiRh@n eiflpytios (sherpeinalehse) in gas evolution

required to rel ease ions, nolecules, aEd/ or gases frorﬁ)l. h th
frem diesivorgenie galg eytalyal is detecied ifr@nSidergd iy %Eheéelgla%rﬁw‘i g whieh the
. of 1.ons, and/ or I froma disordered .
1n8§g§@€g$l§f¥%lg§tul}eg&?1§ I)S/(%?%gﬁl y greater than a quantity

of i raRsmeRabetingass, heifkston fof emittedrgag fitoyn thedeorganic salt catalyst

crystal structure at _a sel ected tegg.er ture.r. I one ature
mayrbodeteaser aver 2 Targe ol SemMBRTAES PG PHAE LAY gHI RmPer

| “TAP: e I ORR Bitidd €erbySerature

o e Y e U e T 0 e
oftt eniperuttte usigegleternirfelenimgt T AR isgefarmail tyascthe ominiawgy TAP

In a DSC net hod, a sanple may be heated to a first
tepPfFBE&t ure, cooled to roomtenperature, and then

heat-egl. 8,886 @AdinklefFon ekhsi@t by it gAS SAlVEMal ity suigablelfer contact

first heating generally are representative of .
withrcaidedeediaten TaPdemperabirg eanee Siom HYo0HIC,380-500 °C, or 300-400

fepresentati f the heat of di | RLAFRE:
“Gex YR}FBEE" aﬁéﬁl@%é%eé%}rgds Hleaa]iangﬁl‘ ﬁgl?@io%i of a Iﬁg'{)%lf or
¥ SiRkRY, EFERhEcTRYosERME baklilbRdssgatie kancR8§st9lso exhibit gas
typi cally between 100-150 OC. The transitions observed
infligctiong, hhet didisrdantd Ad)iemperales he second heati ng
corr ond . t he di it :
et i Pl e gh e Rz d ShEARN BB hich IR AR fes may be

BRI a8b66f @6 ofd: ©F tHeqRirtitled/inn cafstuistrictu. $h ningghly erdered crystal

become di sordered when the tenperature increases.
stuntiracthe heo RS lemvp genasally Eghely sproRintc ARt B onpgnolecules,
t he process..th . dd
oS PPPRhOShrEOf e HESETRSEs s leg @iSin
h&e?r}gnﬁra&ﬁwr@eré@ efye@baRuctite,iiogs drbaoDS@dated {osiash other gosirongly as
enbo

di ments, the heat/cool tDransi tion ofthe in rga}ni C .
iang|in a bighky qréered crystal structure. Dueto the lower ion assoclation, less energy 1s

generally required to release ions, molecules, and/or gases from a disordered crystal

structure, and thus, a quantity of ions and/or gas released from a disordered crystal
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occurs over a range of tenperatures that are detected
using DSC. The tenperature or tenperature range at
wokioshedsbe heat transition of the inorgani c saPCT/US2004/042123
catal yst occurs during a second heating cycle is
st@&{u%rig idafl g&:at%ntae 81 d41i6ns anling élaQifﬁ&IsecDﬁGm a highly
enper ure f the terrperature range during a second
ordeeat drpgalcyrotterd & arselegtaddelnperat@ige.t he " mi ni mum DSC

o Emh TN ST
obgers iR A rHge PEm 300CA8G00€C ak B h@ﬁlﬂgﬂ@fegﬁl&bﬁlﬁgaﬂate &fhiat °C, as

contal ns | nor anic salt particles that are
deteahimed vsihg a g@trvé@@@nmg)aalﬂr@let%r dn a&g%fﬂeth?é p&ymple may be

he%g«i?q anﬁrsggy Vggifa%htgogtf? Joom 1 191?%3@% b h%n%@&@&‘g second time.
Trad3Rio88 Bbersedl durimgtid fifst hédtiag gemdthidy ae repres’egwnnve of ahttained
particles in a relatively non-honogeneous n xture, the

Waédraipé/oofsolvm apémaya@éb@ representail Yo ofithe heat o€ disprsiatingsi figr

ex%erg g;%)agﬂ sﬁe a'&%e%é’ & dp‘rgég}éf Q%Jla'o?%w@l A ai&ﬁag?edrﬁ f@exﬁarally

oc&B el P20 Tty ABARS Bet@Eer HIO%‘E&E"(D €Hlie transitioas sbsemveltiuring the
tenperature range. Lack of a heat transitjion generall

y
coolmg ateomndtthasecond heating cpupwrond ta e heafpf|disspgaidomef the sample.

heat
R R 2108 (R Tl s LR e
atdrein Studfuee beofiRMidoldé@ed whedlthenethpera@resimmichsey Lduoing the DSC

during heati ng decreases. Honobgeneity of an |nor gand(/‘
anplysis-u reoq%ﬁgans OR aTefre &b W5 PEFESS Wi QeCHAThEa TRRICqHiEs and/or atoms

in %gn bt Qi Hggorhg fhﬁ% ﬁ%rﬂ{i?eﬁleofsoxkfhé}laﬁl% I@Hﬁﬁpeﬂtﬁ& KORh & during the DSC

Ia of a ca to share

- angllysie! IosvaTe etetrslimynted the heat,(coa)lrtmpmnd jofi thecinorganic salt catalyst

i ncreases and_ the acj d| of .the corre ng ani o .
OCPE PEHSENE T iCRPEaRYess! %‘f a0} BHHECigq DSPHIRG d@wgrﬂa‘@%f allge or
terﬁ g@rLﬂ!u?er rah%@étcwﬁlélg ﬂ%%eﬁ@t?éﬂsftﬁm'd@ thY i9P@anic AR EAtARsCoccurs during a
ttractiv orces between the cation and the anion if
se¢dnel leatigncick ia réfared Mé‘DSm@nmemﬁ” i Phecloiwssi 12SC temperature of

attractive forces tend t ?]are ul t

o TS e BB S B0 oL o et By grninimum DSC

teﬁgé@ﬁ?@’e% iROrSAME SalPEatBQstinh B! Sditita héae tréditior ﬁlhﬁﬁﬁ@ between
i ncreased area under the DSC curve). M xtures

2ODhiaOlO “Cn2dUds0 2at arG9s- ‘Wiot°ﬂ small ionic radii tend to be
nor aC|d|ctha ati o of | [.On ,
T S
ho\mdgenaﬁ@ RARGE)E sBajd ThEpda dbdociakal with drileat absorbed diring a
crude feed with a hydrogen_ source in the pres
se@cfnddwatmgm@émmey b selaieTy BAEOY. Y ARJBRIERTE FALE RAIEIAE) Bptontains
tends 1
inQrganic Falfgﬁ@gy a {éegaﬁ vggﬁ%%f}&ﬁﬁd;,%{é%dﬁ ?m?félé%ziﬁe ?rréﬂé 8f the peak

asboCHt QDR th Bieatrabsorbed duringy memi:l&aﬂﬁg aycle maly@amelatmeiy broad. An
cat al )f/st that i ncl udes cat.i ons_wi
(0]

absenge ot peaks 11 f DRCusAectwg taHeates thatthe Fﬁ?ﬁk ?lgbaéﬁ@&’aqf rglgase heat
e i Bk 0 ST A LI o it e
stiuotur@efthe saﬂ;blt: doed mdt yhangeayon hedtinge two or nore

It Rgr gg&gg;g%l@ttg af @g rgﬁ%{m gf aDE%mtrgGamc sa ’ctmulr ?urfa ?r{creea%es thefab1l1ty

of the mixture to remain a solid and/or a semiliquid during heating decreases.

Homogeneity of an inorganic mixture may be related to the ionic radius of the cations in

the mixtures. For cations with smaller ionic radii, the ability of a cation to share electron
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determ ned. The m ni mum DSC t enperature of the

inorganic salt catal yst nay be bel ow the m ni nrum DSC
wo esoppsadur e of at | east one of the inorgani c PEL/EB2004/042123

salts in the inorganic salt catalyst. For exanple, the

i norgani ¢ _sal t ; i iBBtFIEd eofresponding anion
density B’gﬁaf’tcé)rrgﬁ%fmg @%ﬁ%&?ﬁ%{i?&& Itﬂgga?ads??it um car bo%at e s )
incRAEkSC Fot B BRI tutatof sienitir bhargB6a satpionicandiys fsulat wrhigher

than 500 OC. A K200BZRb2008ZCs2 . ey b b
int QG BTN LDIE ITSC R GEITT O D500 PeuniP 1 ki thse
ThERR RIS iR TOREGIBRI Rt iiEilgle hb@timetion kemperatures

effperature o one of the inorﬁzr}lic sal ts
foraRdsdliedREGdre hpmpginenes wixtuiselpadiclpain thesglt (sharper peak and

_ catal yst. For le, .t TAP 7 t L : - i
incrossedyitns andsafie BSERPyGY Ny e i TRTS HiGpoh Sgll opdo radi

DRGal - SRRELRbIY 6F 18foet foRicRNR, dndalngemidityse]the inorganic
tengg?g%)gg){ mi()ifkbe in a r.angég_ from 200-300 0C and the . . .
salDSG&theripacates mithakectehsing patiopicradii- £ay ¢ cpptachof a crude fee

Jeast 500 OC or_gt nost 1 . | | akd tithi
withe bydyagenspuice py e PIGRRe eac%ga%(; r %%eﬁ? (Ieﬁ r%g@?%?lgir iglc%et ween
ca&&g"celﬁi{g % g@dug@&t&ﬁ&d%m@ﬂies?tﬂ@aéﬁlm/ &G okandatiieds caufact of the

undergo deconposition at these tenperatures, i

in n
crieleifes with b diydogen baressiadhe presencs 0y 3 MO it sty that
. high ol ecul.ar, wei ght. . i L% 10 inhibi tion of
i SFRSHT i i JRAOED Bl Y o it senrain
aP hdIHCIcke indledz8d haitstalEiduadi prodatisyielt log therppoegasi ¢ sal t
catalyst may exhibit increased con%uct i vit | ﬁe¥ ati YEore
to ilngewdingaboimsniaticdnyaris SYbrAgSHER: l'r'“ﬁé‘ "'t Re
. i nor.gani c sal.t. ' L8 iR Salemay b
inbl351 501452 PipfEh A5y dbmplofut FIREUSEHSARAR {iomay be
JetGRAS e e innin DS teafpetatere iofi Bregaerigenis splt catalyslimast be below

is generally attributed. to the rticles i . . .
t owigraes DSCPEPEALY 9CR OLOM g bty ot el P e imorgani
sa&?zgga%%% :A%drrte)(%l‘ﬁ 1eS @XBnd DR 88d)t CatdpdtimBameluys pstasshan gabonate

efature than the tenperature ah. v\,hﬁ&?
aridaRbiamcoRstate \Potassioh arlginatyl aad cesip@rrarionaie exhibIt

i norganic salt cafalyst : ' AK
chmorgam eea ba¥ S0 e A ERIMI RS B CoRRASt i e
tehfilfanlfe Tl Rrariiticth 20-300@ tage, /is current, and Ris

resistance. To measure ionic conducti

ity, th

i nor esone: eabadinpetsithesTARdGNPREANIHPAY ¥>§: f:]gtgvea% g‘ﬁl%SC temperature

vessel with two wires,(fo YR i Gt salt catalyst.
Oﬁﬂti‘iqsh‘lﬂﬁ ‘?ﬁ%%@f%@ﬁﬁ%% %nd{ t’rhrgom e{aegweo?ﬁg??tﬁgd?&%a satt catalys
Fb £d e T AP @erhpestaRufchsiabtganiatsalt patalyshh@y bgin aragge from

schematic of a systemthat nmay be used @o g}l?a%ureb i1 & rance
35606 °CofteDSC/iEmyeragiaet e Fuae HloTgaE’ Yot gy oe g

& ares TRyl |ireo 55| PMsahaySbei east 500 °C
ﬁﬁgg%[ﬂé)éq]oﬁ%r’ éﬂ%.‘*ﬂeg‘?% ?th%%gétgrgg r editnttl g?%gf at S r e%&soVol t aaSe |
of 119AdH200Ee . 160 is applied to wire 162 during heating.

b e LR A el ren 150
AT IR A RS g sahay e e
té%ﬁerﬁ&erSQEQ&[m%Hoﬂﬁﬂerﬁg b bé nged to batalyze conversion of high molecular
weight and/or high viscosity compositions (for example, crude feed) to liquid products.

In certain embodiments, the inorganic salt catalyst may exhibit increased
conductivity relative to individual inorganic salts during heating of the inorganic salt
catalyst in a temperature range from 200-600 °C, 300-500 °C, or 350-450 °C. Increased
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resistivity of the sanple should decrease and the
observed current at nmeter 166 should increase. In sone
weredsaoasent s, at a desired tenperature, the i nPCTEAL004/042123
salt catalyst may have a different ionic conductivity
cotfule8Vit)6Rtht RbroAROLHlNGtal P 6k denenilhaatibigd tIhe particles in the
difference in 1onic conductivities may |nd|cate .t hat
1n0tf$?éll(t$a}'t§ta§11YS§ beqesming aobilet Khe | lorliléf'r Pty of sepedngrgenic salt

oSty e Pl R AR B R AR SIS oh vy

of & 6inple coapdueitiof ilid insrganit tselt citelytt ahgngedr e expect ed to
be simlar or the sane if the formof the_ inorganic
s al foreaeendpstivitiogidnerganic salfiyaayy Eﬁgmaﬁd byapplying Ohm’s law: ¥
7 a
e A e S L
theI’IhCIfgaﬁlS salotatblystifify be plamﬂsin aamare t/essah with tviay wires €onexample,

t he i norgani.c salt catal yst thro gesh or si eve.
COPRFE ik PERAIES aYifes L shpateldt o gt b Dy e g Gorganic
sall ERRgLat ures above 50 0C and bel ow 500 0C. As the

[ norganl c salt catalyst softens, |iquids and catal yst

par FI@! B armeiematiosofi astystem ﬂlhtemmsabe: useddd nteagure mvgemidoctivity.

OB LTS BB i oG s

1ncPé'r§éﬁélf}ﬁto%fde§f‘red RBPeratir®OVolYEss fréth s8hirclT 60 ihpbfldd MRwire 162
when héated to a téenperature of at |east 300 0C, or at

dumhea&tlg 08; resultingtchuentithrougin vitgah b2 andil 4 isancabyred at meter 166.

tr roma, fir formto a s d for .Joon
Mes IR e bhE iR igiR o S aiiBefs FE RIRals B eadbe nas sample
15§B€dbﬁﬂ:s fjak Mopbgédeeud (19618 @{Hb@le}?ﬁ'i‘tho&@e@élﬁﬁésm&l occumng, the

i ncapabl e of returning to the first formof th

Tesistigity ahibe ssmple sbaldidpereasernd thmphsered carrent ametqﬁ 16f ghould

m&&g‘gganlc salt transforns fromthe first formto a
seécond formis referred to as the "deformation"

t enpesahaiémbodimenid et amﬁtedotempemn&é ahelrergamic dak oatalyst may
{;gerature range or a Si ng le temperature. In cert

Hierashiogic qoREUE Y| aéqeggeagpg,tq?@ lpgpcﬂnéélpﬁnche@gpg The dlfference :
in %ﬁfcaéo}‘lﬁﬁctﬁf?ckécs éx‘?@f R AR 'ihegcfrgéfgli s\t'urrugﬁlgeg{)igt?v‘g' ?Loggdﬂ?coﬁlt catalyst

eating t ormat i1 on tenper
hadedfen miteded cﬁmnt anpeégiailshepea(ffirst lfgrnm)ftolahbffemrﬂﬂ shapku@kcond form)
nent s,

i.noy gani ¢ tal salts. . ..
duinoh e THS bl pahdutied, 20 Fe gt m ety brotimila o the
salﬁ@ifttﬁ'e fordtormaViBofbahichR Bhtaldef dUegﬁB! QRnsELINGIHHIES -

he deformation tenperaturé of the inorganic salt
C at &l gstaindérhbeliments rthe oroegaanbwdti catatitse hast a particlhsize in a range of

rnation.t erature f . the indivjdual or ani c
107} B0 20" R oo Rt s defBins RGP Rhe the
1no§ fc sefiatalyit thrsudh Lbsh Gndi&le. sem i quid at, Of
ove, the TAP and/or DSC tenperature. In sone

enbiﬂjc ienganic satiecatahot gap |seﬂ@awherclmamd¢9ftemgera¢uras @bove 50 °C

anffsiBu 30, BYifle Bordatfi PetalNR {¥enS il Ani Farplysigartiles may

co-LRIRPIRAMBE taix of tHd!idrddhicSRAFichiaBdt. AT ha kA9 p@rtﬁms&nay, in some
catal yst m xed with the crude feed may, in so

embedigwhisesrlsdefpwn ml@rgéapvd{‘/a@remﬁwa@preswf fﬁéeaétr &8e7 MPa, or at
mo§ﬁ(? ?01 Mi’a %Hj?r% ?m era of’ at(ﬂelé'sfj?,(ﬂ)r CS %Wa‘! 1585%'860 °C, such

ganr ¢’ sa
that the inorganic salt catalyst transforms from a first form to a second form. Upon

cooling of the inorganic salt catalyst to 20 °C, the second form of the inorganic salt

catalyst is incapable of returning to the first form of the inorganic salt catalyst. The
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| ow solubility in the crude feed (for exanple, fromO
grans to 0.5 grans, 0.0000001-0.2 .-. grans, or

w@2068046304 1 grans of inorganic salt catal yst Per/usrani42123
of crude feed) or is insoluble in the crude feed (for

teﬁ?éﬂﬁ!r@at WReAMR i86:30Ric 58t BatkordfsHdm tKb 1@1@9% t8-a@dcond form is

or 0. 00001-0.001 grans of inorganic salt
refca’cd Ity st thp Edefgrmaiapf’ t@npmtureeéﬂm)e deformadionitemprraniEARay be a
erature.

PR (476 O P REReC AP B (b dnS Dl s e ot e

m&fgaﬁu@ Qalpb AR st B1fldRorh@dBABa0itH 8F preSkr@lydi heating bP@eformation
0 he Dooi eaklnthexra%(ms:3 pectrum may be

temperatuee belowrible deformasionttpmperatusee! sty aftlee indm@@h inorgagiq metal

sag§ f];xﬁsggf‘ese gg?elggzlhglq% 9?‘1 1¢ sﬁ??alfaigét 1nc¥l&c§es)%w9%¥ giore inorganic
saltMafRdVe@iFakht dedbrlayidh terhiperfiome e Th defymalidi eagtiatite of the
t he Dooi peak mafy be nonitored and the spaci ng betwee
ingrigamis Sﬁlﬁyatblerstechf Plivainaame ebaAitRenss. diom @egﬂﬁfqrm@a%reweratures of
r dered inorganic salt atons, a
th {1 En v1819afltn?%g§n£h1%&éég is relatively narrow. In an
I norigasitginsaltodiiadngd, yisd inGfeanic exlaoathigst i liquid and/or semiliquid at, or
K2CO8/ Rh2CA3/ Cs2CA3 cat al yﬁir? that coptains, randonly
abgyedhe FAP mad9aRISC @mp@ra&frs SOpIffeF1] cRfp. the BotgHc Ysalt

t
c<BERKTPGREof Pkt eaaeyflnt iy Biphe PSCHCRE,
abatzethe wmeinamga s AR amdﬁq IDS@ttemng:ratme lkiquidyor derbiligact inorganic salt

ectru of . t he 0 ic.salt catalys be tak
collig xR HE CAF TeOnBEY o8 SWRE FkACRiGnss T 4 peRae pppase fom
thé @I%QE FD GRKSHe BfbSAinRRAL B Siquiing sgﬁﬂi ﬁ%rgamc salt catalyst has

(corresponding to the inorganic salt a in
low sohglolldyﬁﬁ thecridsrfeghdot examplea Kom: @Erarmpé)riagnam@so Q&Qﬁﬂ@l 0.2 .

bsent b th
eriis o AP RGO B Ee T At g b R Do
inRALNWiPHe QfudeAsl (fbioikalnple, floRE0 ¥rah@ito @L05f draes, lm(moom 0.01

pattern of the individual inorganic salt may exhib
grrwb.ar i) 100 campmioet inpegaris salf cetkystperarare ppeude fﬁeékat the
Cont ions may be controlled such that the
m{nﬂ)@%ﬁ% pr ogm(f %%Itr’?'pOSItl on (and thus, the crude
pr odugbme FBbolEnand, peedérd-ray djifﬁaeﬁomﬁmdﬁ)dﬁ eedisedito determine the

addition to linmting and/ or iphibitjng formation of
spayng PHthgatams nbe efgmicsRE garyse of%»fﬁ%@qetqféhﬁ Dppe pea¥a@ the x-ray

spgérﬁunll %te r}us gagafntdq%m%fom of g%blgémc @519gmlbfe§ may be

res t ese conpoun
estimareds Pealoyia tiod x-td}ed1ffra¢den pepocbantt diffecnt dmnpounds of the inorganic

non ensab] e hydr.qcarbon ses. Controllin
sat GAtlst fjlﬁgm@eslﬁaﬁrgmgf%@%we&h% AR MR OF TR t%afétagr%q spacing
be@ﬁé&rd‘caﬁgnﬁ fbe! &nﬁ?&fd g éﬁﬁlﬁﬁgrgﬁnk%l%aﬁlmﬁ&ttcoﬂ’laiﬂé hlghly ordered

| ower | cted content. Conpari son of
inbAgBhic Gali eimnsoai shepe iob the [ Upckek 1m§atlazblymm*nolv\u dasantlmorg@m salt

co B0 SR I R A R C b S S gl ordered

(B:%%le%au HoRi® Bk i I&édﬁ HoBl, b BXPECLRivbE) Brosd e Buy peak

han a crude with cont'ent of 0.°001 grans

mfoRe p.iscntg rBordaddrngnaid éhe ctmcEM magac saliatews plycplgcaqung
heapl\ég?aaﬁi—r&y g%gt%qsrh%%g?%p Bg@%tm&ggrgc i (r:g%alyst m'\é%%ep {&ken before

heating and compared with an x-ray diffraction spectrum taken after heating. The Dy,

peak (corresponding to the inorganic salt atoms) in the x-ray diffraction spectrum taken at

temperatures above 50 °C may be absent or broader than the Doo; peaks in the x-ray
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In sonme enbodi nents, the residue content and/or coke
content deposited on the catal yst during a reaction

w@eoosoe3nmy be at nost 0.1 grams, at nost 0. OSPQI/aERBIN4/042123
or at nost 0.03 grams of residue and/or coke per gram

di?[{reasci%%g& ﬁfiﬁn 1'Jaj{g%no e Ig%@ro& t g%ldﬁg‘(? f](e: %gtg gf&gtﬂ? tth@fi-ray
diffeaegion Hattstn Of ﬂﬁGﬁdl@ldllagmaxmlc(EaID ﬁﬁy@:xﬁﬁntgﬁhtmelymarrow Dyo; peaks

0.01-0.03 grams. In sonme enbodi ments, used catalyst is
at@@ﬁ)%afr&nt?’inﬁﬂawr?sree of residue and/or coke. In certain

b od, red coﬁ@i‘ﬁ%f?é:ﬁl'a? e cOMEHILck @ﬁ@n matethe %tﬁlfﬁbhxf&' c§1‘ﬁ?5‘s1tlon

that at noSt rams, at nost 1 grans,
(afid €GOS, the ansle pmsduat) nmsbe ©ried £0rgar gm cmdc Gled in addltmmmdhmmng

ar&? ‘{rﬁl%{ ﬁlrélnng&?lgl{ fl 0 gigoq‘ygﬁt Abe @%ﬂ\l@%{)&lﬁgm ion 1ncludes but is

ndt @Rdiekid rb%raﬁﬁﬁg Weths SarbREHHGE 6 ﬁﬁé{ﬂﬂeh iherddft. TRKR @RfHoRhds make
residue relative to a quantlty of coke and/or residue

uppthe agmpd51b§rnslm°ah¢ ergd@ broduetipad theran- ¢Qnd§mbbrh§@ew@é30@fgase&

Gt oot it cobliiy® b B RERET S CiBld deicybed berein

mapﬁﬂ)uhbeo@ﬁ)tmyodi@t FRA16WrtRsh predicea ek e ot MeRkfparison of the
such that, per gramof crude feed, at |east 0.5 grans,

M&IR ¢asient obvariqys srsles araylablawtcrles tgbarankedpasad on élaﬂslt tendency to

o BB S SRR 0 B o

cridWsuld B efpdctéd B fofm Moretolctharca tidide MithdICRI&Int@t af0.001
of cr ude feed is produced duri n% contactin
amm;'c

gremh 9EMGR perggr Bydgd Disadantags W%d@lﬁ%@dm Mg-Rigogtents of

any, in the
att@%dé{dg@%fgyaé?c%hgﬁﬁo@g t eog&rlgé e pr%gﬁct a{ o be converted
t:0 clarsomeendlodmens) chesrewidtihcantent mhdvat carmontenodeposited on the
pre-treatnent .at arefinery. In rtain enbodj nents,
Caﬁaé}’s'[ GPERS BreactioRpertddgay é%/atr%%ﬁt 83 Fags.AEos {3 Wﬁﬁ?tms@ 0y at most
0.03 gﬂ%s FAlrediBRtand/dP R0l fFhrarbf BRI st0 10 3ertHift @ﬁﬁbo&’ﬁneﬁ{s the

1 granms of the crude feed’is converted t
weight- Qfamjétwce chkz@d@noartdzﬁnmthe kcatakysiis 1@m¢6|ﬁmt Q 0001-0.1

grglirng,.r:ﬁs((?Oloﬁ 08 gffig% g@% ogré@ghg;rh ! an%gh%dé%lpi[s useg catalyst is

su'BE’tﬂﬁt%IEﬁ%éWr&?dueﬁnﬂfﬁr%k& i @erthif @ehbodinkRsl U6MEeting conditions
Cbntrollln%ra contactlng Zone tenperature rate o
c g

arg corfenlfed sucls thatt npest 8.04 ta@maat P At erpmeat nregt @005 grams, or
at?ﬂo%/ g 89? n%%; (Bf%]:)kg ?sf liﬁf ed per %?qn 09 i B;o &t 'Co n%actln,ct; a crude feed

aln eS|re reac

witl (eaatlyik esder IcBnts@m c@ﬁfao@hg“mﬂmon@ gridueds fediided quantlty of
tenperature in the contacting zone may be perfornmed

cokR and/Phipsidue ralgiivrio 4 qartiy 0f CokrrIE AeinsrRradugsd by heatmg the
c @eefete&l ﬂgt?l #%Q&%rbftaqg ﬁg Eﬁ%{o gr HANE abd ea(lt)%f creagg nﬁ?,huesmg the

anoun rogen an Ve excess
saﬁ@rdoathbﬁmgccmdrtmnsj n some enbodi nents, the tenperature

PR R AR ARG L .
grg@o&\gf ment sd3 g‘f ltt?e o on?rz%llt:lllt'é |ea% légSt Y g%gt%ﬁ ratte@fl% cho tronled g least 0.9
grams of theatudelfeeCisrbavdried go ﬂmnmudeqrmdircat Tygically, beﬂwar@n t)ISeO 99
grgnmgl Orrg W9T§§mts eor}”%e7r 8t8ugrrgmsa Q t/hg rcrutdre]: epro urc];{ guer gram of crude feed is
produced during contacting. Conversion of the crude feed to a crude product with a
minimal yield of residue and/or coke, if any, in the crude product allows the crude product

to be converted to commercial products with a minimal amount of pre-treatment at a

58



10

15

DSC tenperature. In certain enbodinents, Ti may be 30
OC bel ow, 20-0C bel ow, or 10 OC bel ow the m ni nrum TAP
wo eowpes@dur e and/ or the m ni nrum DSC t enper at ur BCT/BES2004/042123
exanpl e, in one enbodi nent, the contacting tenperature
0, F
ol o5 R0 S s B Boruts 3800 Bt O 3805 Uemost
grirQfIRe k.65 gmHspat mos1i0rfingrdSE dretmestd. O grams of 0l @Gde feed is

In other enbo the contactin re
copBrSAIa ek SRR b e b SO B e Rien iy Fom P2 erams,
o.Qdaﬁ gfdna{éb o@\% LRk AW, 61 -0:09/oP4m $ benchdAk¥ShbIRSC

e or ex e, the cont acting tenperature

hyﬂmcaﬁmspmgmhm@dmde fhmixéﬁﬁacm@;d 500 0C, or 550 0C

t d th
F erfeoling SRR BRI Il S TN ot of tota
prgﬁu& B4 feiDaddRs RIMRGHE éabdlys: FEBAe bﬁé&ﬁlﬁn&ﬁﬁ@ @h&ébf may be

cat al ysi” TAP tenperatures and/ of catal yst
petfeormed wtmaiemimdasirgd edadtwmmr@@@ﬂurcii uh)esomecﬂmhﬁﬁlments controf of
erties. Such, contral ecr gase
i RiperasiFa B oRHEET LAt TR s ed Ry Sh el d 8% or a gaseons
hydfSgeR sbRle aitl/oCiab oAethk QpH thd\@drR@ting ZBnERY diRkdthe amount of
enbodi nents, the inorganic salt catal yst may be
hyclmgmand{necenpmarccqss heatdiromk the contagtes 2MGde feed. In

g U OB B R A P s

suth €288 nspeSathie if MedonsctiA@ Yord i€ bt) dboxh:e at bd‘lgwtdbﬁred temperature
|norgan|c salt catalyst to a first terrperature of at

“Théabt cerom ahodimentadhe catertipe teraperpiatesis capjeeliyg, sugh that the
|
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30-200 0C, or 5

- 38000 iot BR? @ durtirggrthe reetctive peniad/when dhe nenimme d Adytemperature and/or -

det er oni c .c yGtivity measurenents at
mﬁﬁl’fl’fl‘é‘rﬁﬁ¢ %@Wﬁ?ﬂ"@t ﬁ?‘@@ él n some enbodi ments,

CONGlint QR cABolRITRR] HoloRECHRY (cRBCARIETERRAIIEE QIHRRE the

t enperat ures obtai ned from heat/cool transitions

temiptiaiume & dyortabava, tiy catedyst ddiH tﬁglp@murb Aot guibe catehist DSC

cat al yst rrultl e.tine ition o
tefRE A £OTs ALY cﬁgféch%%%pl%a\w go ES'bcetC%o rQﬁ’edgt];ou so-c,
sdoeed ot 95eC a@ﬁﬁgvﬂhae@hcﬁbn beN®T whaagit nghinhen T Petethpeture and/or

than tenperatures used wth conventi onal hydr ot reat i ng

mmamam;@S femperafurss dnb s onteling tmwaetln@mmmmw&ased on
ag b e%ﬁ%&a%d/@&é{)&s? ﬁqug&gglfaturéﬁnayﬁet

proaes @ﬁdpeftﬁ:@D‘Sa&h Ednbial mag oot axdnhple, deorease dolte fexxamiphedecrease
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nannegngerseble gas %mahgnatqrﬁ@mbmaflﬁ@ thergele feed with the
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|ncorporat|on of hydrogen fromthe, g nto a u(izleh
pigsenge ek the grudg feed. dmonmg the 1norgamc sa t cata yst may 1nc1u e heating

-

1l oved crude

the inorganic salt catalyst to a first temperature of at least 100 °C, at least 300 °C, at least
400 °C, or at least 500 °C, and then cooling the inorganic salt catalyst to a second

temperature of at most 250 °C, at most 200 °C, or at most 100 °C. In certain
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given mass flowate of crude feed or hydrogen source,
or may alter conbinations of these effects. Increased
wa@omsaecdsdng tinmes of the crude feed with the cCRPCHU§EN4/042123
may produce an increased anmount of diesel, kerosene,
t ROR4AD 2QEmM¥ER i€ lred davge fOm 150-
emg{)]((leﬂ}%ﬁ%fﬁl? galgl g%géa%ﬁ gssosene r?aph ha, and V
70@IQP0066D0AC, siasi0rHI0 “Conndithicn egoleil e secppd fesapsrarering range

N

det‘éﬁ*&'iﬂ@% B? ﬁgt@ﬁﬁlﬁuﬂgﬂﬁﬁlﬁ %81@&110@@11%' archiuremehtset diffgrehefeigerdtires. In
wel ght rcentage of |ower carbon_nunbers

sorha nnhbbdhtrﬁntsacdndq ingAPMpEIatEs ARy be detspnined fBUPRENt s,

L L
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magraﬂdwwntdq‘eofcﬁ @mée iﬁeé tube perfmed st lovey r%asﬁ%%ﬁg)@r&tt‘ﬁés than

nt of e feed, while
HFQﬁS? toaVai H@e‘f)%ﬁ% F&bvegggga?ﬁggrggrfz étp%eccégr & feed,
| NCIIL3GRS ethbEdiineRBSa edntet Wf Bahties] distiate WG OyRy niirtures thereof,
produced froma single crude feed. The abilit

t
in thedoltableromtx Y be AiRdeAhGAGIaR & 1HiE @ﬁ(&alﬁfﬂ%‘}% fepqighfiom a
copfiihe e EROekofole, S hsidd ERPOF b pRNENGEALAI tends to increase

coRveiRaafe bhthe beudeeciswithl tliewatabyspaAiltmglatdbClmfreashg wessue
feed to HC of the crude product.. I ncrease |

relafie t@fant@@akprgquredp%%feaﬁ%?%q%g Elalﬁl,_lpe}’dlﬁcr?iﬁg aCylleﬂg gfa crude
prddicd Iﬁzg/qh%’g%st%sl?éo%&ﬁtﬁtﬂ{ ﬁi‘ﬁaﬂ?o Kb AR RIR8es iR drli€ product for a

crude rogensource. Relatively 1 ow

: gwenncmmfbw nateHfCrufe fed!tboldl’ylddfgep sogige;tor (I2alten sombinptagns ! these

to crude feed) . ndi es
el (B BH TP B BT GESTH ey R BT anay produce an
incrb Bl bingantofITREOKEERRE, & naphtia Ghd d @efre@d Ginount of VGO relative -
properties, relafive to those of the crude feed,

to dte:tmcnmﬂs ofi di¢selrkerionerte, naphtheaprd ¥HQProdyendcy shories contacting

The ratio of |
a5 i P A B DY B B So A ety
ch&x%ééC{ﬁe W&Qgéfdarbo'ﬂQ{unﬂiéﬁﬁpihe cride@iredst. Nihcidasedr ahtaoting time may

hydr ogen_source to crude feed may result in
reqmﬂfod @drghen aeight serapntpgecofdaweicatiesy Epieshtang diusgs gwaﬁﬁrfAPI

{ﬂe product. In certain enbodi nents, contact of the
oy

‘e feed with the inorganic salt catalyst in the

pr eS8 R6® e @mbbilighntd itdreoaacinncnditibne maytheaimyged| ovsr time. For
nore | iquid hydrocarbons and | ess coke in a cru

cxproft e or o 0 SRIGT OB OB By fpgioped to
1n?re sen%éa%fﬁ Y bf h?(ﬁ{)?&l ﬂﬂﬁtletﬁg Bffde Hed Ll%fn@a[l&g %I%Hﬁ’cesth@ @erTlHe product

nts de conta he crude f
Thai dbfilitied Blaimge the aﬁﬁt&mpnﬁs;elm@@nofptaida ef thwcurg@ﬁecd svdhle 1mprovmg

ot DB S She TG oA GEIEPEE BT DS 0 O NPT e
pr§) Jc%@ﬁfo?r?a Frx‘ﬁgll%%?@@ e 1064, C’fheh%?lﬁ?%@@rddﬁ@é%ﬁﬁfp@é &ddéd PloRucts from a

ecu structures of t onmponent 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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In certain enbodi nents, the volunme of crude product
produced froma crude feed contacted with the hydrogen
waousoes3dh t he presence of the inorganic salt PEI/ab30e4/042123

is atleast 5% greater, at |east 10% greater, or at
| east 15% or at nost ﬁ}f&o Jdﬁ@ﬂ 289 9l &R e%dtothe
sorpg gReIBH YaY Y BICEHECT & (O{Prﬁgégﬁtﬁg F)r Pocass atrs

cruTiP ?eédgﬁrﬁilca‘(@ el Vel 16w dorssupiptidn of hmgm% duying (ﬂmmgcess
crude feed with the_inorganic s gaﬁ)@y{et M8y e
Significant {neprovernars of gheserade RTAGUC) BFPGHICS ! e §5 e Shnf®

iLner I to be due
Ty e R S T
be gthel@asbf diddedlsbrce tusede fepd m@d/raésgaebmltemd tofaltetde

crude feed. In certal n enbodi nents
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I't catalyst without di hi
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5‘4’0 g ?ﬁel rhoghdre og?éa?ter glr'ﬁ 185t f@%,eox%mt BH(%/, gRAGS MRt volume of
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@8 pibdatt fodided | fﬁ@ﬁda thermal gro@inatei i dT reetatad volameiof ciide product

Of used I nor gqul c sal t@ﬁ(qfﬂ’joﬂrlﬁ%gar%%@fﬁ@%&ﬁ%m may be at least 110

de YEd R cgt-[?d ”I‘h% ygleedse @dlvolume is believed to be
V%ﬁ es%%%ur go e may be heated to a

dtempedeaatdasein denat;r dl:rgfeerfdlemﬁmw goenllydbest lepigertially caused by
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|
gfpmanti least 6105 tgmtns:;gm ot et 20 GremB OF S5 andoT g et %0 lyggams of

iR Cé {t?\é;%ﬁ%g V&é\ﬁxr 3 ﬁ%‘ﬁ?n% gltc %%%I&%Cé ﬁaniH&gEﬁl@ 1341t catalyst
m@ép&ﬁ%@tﬁﬁg decoxtichey Ethe eatbs0f T eact | ve gas The gas

may contain relatively | ow anpount of g@( ¢
hydr ém:smb@ﬂmb@dlmzmsc@ﬁ BsngaRih Ik atRlySE6Rn BSLespesated, @ leas

5
PRy SSO TR G Bt O PRRecitiaE URR S Bfinl AT1Mulyde>
Cﬁint&ﬁﬁantg_ R [de amtit Areniva Signited Yo, andthla) smlﬁvﬁdsmltrog@r, coke, or mixtures

exanpl e, greater than 0.5-0.99 % , reat er {h
tBeref0 Salfifenoptapfinagis @y pe gemoved Trom the used organic salt catalyst by

contacting steam and carbon dioxide with the used catalyst to produce hydrogen sulfide.

h d
eSS AR LSO S Skl Gione

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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gramof liquid. : ' In sone enbodi nents, the used
catal yst andZorsolids in the contacting zone may be
WO e@anesot o recover netals (for exanple, vanadpPCmusS2004/042123
andZor ni ckel) fromthe used catal yst andZorsolids. The
sal{"&ﬁeﬁ?fﬁ [%P%BM%E‘[H@E%%&P hbfbenitet RetalysERitR dtetiMi dﬁﬁ/ or methane to

genera known netal separation techni ques,
proelvestinydzogdnesandi qag:;onmxednsc sctmfe@mbcngments one or more gases are

eeERHiAY PO U ST oD Y o e e e ARl Bl

SY S8 tam érﬁb&ﬁﬁieﬁ@' éﬁﬁixtﬁféYHf@@éd ﬁ@rgéﬁﬂﬁbaltl(ﬂﬁ%xaﬁ Jeset
forth bel ow Exar&de 1. Preparation of a K-Fe Sul fide
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o
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frohP700°1 0002 GG fr A B0E-900 RE uieil theasdducties ofigdsethdat 1i301ds &C
to forman iron oxi deZpotassi um carbonate_ m xture. The

mifingh itoshie pecEpteaafsiaam. budneaenacarbrn diqxide. apdlorhghtibydrgogrbons to
pro%%g? Egﬁlﬁfﬁ%ergrngzbr gnT@%% HY; El?hﬁlglg r or%gefrag@@ a%nlty of hydrogen

an&)ﬂaﬁcaf@cﬁcdleﬂldmélbtl\l‘w@rrmne a5, fRor Rxampleghe gds may include from 0.1-
internmedi ate solid that included iron_ netal

99 arplp T drPrnd - P BIA I AR diggeR anreoTHETh daw%eercreolawg Yeacive gas.
Th\%\ggé%%i &A{Baa xfeﬂaﬁ@égl&gméw)of@Bﬁhy&t)ﬁirml aﬁH/%r £2bbe

t hrough m ni mal
mdnokide. FbEexal’ﬁpédS fesd itkedne). 8D fiachswd $ighidgeldodarimme pengrainl of gas and
at a r eto%BarroI t he

lespfhsa RRPARAS PS8t L Lt fhase may contain
wa't@rxfoi" Efardle, ]é?@atQIQhaJN) ey opgdhisi Qoredted 180 0OLEY BRAASByater per

the resulting mxture was increnental |y heated

, gramoﬁlj)cq)ndlc and mai nt ai ned-at. 300: 0C for 1 hour. The

Zﬁg eg{tg{é%%l%ﬁ/‘ %n %’&ué?dy%ﬁ Slwg Smi/e b%q,l be{ 2% %g%g%%g Zone may.

. be We¥ed iCrecd N n$eihlk Mot &ethslatvahydtmwag/or ﬁRﬂkélO ﬁ%nbthe used catalyst

filtration in a dry-box under an argon atnosphere, and

anglas srdidswilhé umdwa@ulﬁ@t aiarl/p odide as bg frpaigd aping generplly kaqugn metal
G BYEL SoL o SRR LB bt Bt

sieve. The resulting K-Fe sul fi de catal yst was
anal yzed using x-ray diffraction techniques. From
anal ysis of the x-ray di spectrum it was

ﬂe}:z\fogf lpﬁﬁgg@?%{ﬂg% o?@attﬁkréfﬁ)fr tdla%h(eifoﬂg %%tﬂl%%?kégglﬁfgtégﬁﬁ)sgstems
w1’th<&ii’€lith§e;d Wﬁhgbendﬁm&mrdyet forth pdak. associ ated with

Sl FEFEIER aiabat wes
br %ﬁfr ek‘ds ‘%sﬂ% g%?@@@gﬁﬁfggh SRR SO Gl
caxbonatt mithuEDyprarms of delioninelt watsate ﬁ]rm(a:wcrmaswd Tk v&1 paste was
drlﬁé At 2 %O "%g‘go el 6g\§grsoxf %ﬁo%agwm%%ﬁ%n%%hﬁ%@re nll"ﬁé irgr? ed

oxicﬁgiomgﬁeﬁma?&mh&qame as LREREE ae30Rr°d RtfBHh @k iroaNd a
shartdriven 1.25-inch dianeter sixbl ade

oxide/potassium carbonate mixture. The iron oxide/potassium carbonate mixture was

reacted with hydrogen to form a reduced intermediate solid that included iron metal.
Hydrogen addition was performed over 48 hours at 450 °C and 11.5-12.2 MPa (1665-1765

psi). The intermediate solid was passed through a 40-mesh sieve with minimal force.
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Rushton turbine. The K-Fe sul fide catal yst (110.3
grans) prepared as described in Exanple 1 was charged

W0 eoosloes3neact or. Hydrogen gas was netered at 8pOD0S2004/042123
N8/ n8 (50 000 SCFB) into the reactor and m xed with
bi t { he M&llﬂ&@é\z lution of
ent Leﬂge dlt% %ilageg%: lsd‘%shird(gga ﬁ{&tﬁﬁerg%lp?%%)rﬁtﬁ | et Of eed porotu ono
hedt@ndl ?fdﬂu@echg%d i gwdj@ﬁ?et@lsehe/ﬁmmmmi smlglr mirturagt 1He°C. After
reaction run period, of 185 hours ragen
addition of theduferneadiate splid> NGNS B G e pEREHS B 300
ocRr oduct o B R nt/ S QY@ MnikiRe ¥kt Load to bel
c g %ﬂ@%{mhgﬁgggbg Crud en yvvasl feed at a o Peow
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acto
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Xy eélv 2(% bl!od&%éhe : eglfat f&loPine IR sﬂﬁﬁﬁ caRly¥eashe E-Rd@lfidesatalyst was

or. The hydrogen gas/crude feed was
posvdeted blygdssing metchmlysaﬂmcbq@ta %&-maifh sﬁ‘@r age internal

t f O 0C.
ny drigasn G tesuiidhcefh s argry A bty oot o
te&fn Cgllég Lpdo %ﬂ&%fsfsodﬁh@ﬁ-rﬁﬁ &ﬁfﬁﬁﬂﬁh@be&ﬁﬁﬂ iewds ddgoatinedfthat the

tor e vapor exited the vessel through the
ca&lllysg irﬁlualqu eoilix (ReSp;,d{-tF e stlfisle(KHeS0s Pyehetitaaaad 1ron oxides (for

| | ] 430 0O t
R Y RSl 18y R R B A i e
Fersgﬁ%sq{ot Rpagvef ih@he £X¥hy difiiadtiog spedaior, the reactor

uent vapor was cool ed and separat ed in a hj ¢

K= | talgato ‘ él(% mﬁdocoﬁ{n%lﬁgs@irljeﬂ ea&%x%@?nﬁ@ééd%f 316

- stARS sQée@Wﬁﬁ'iﬂedf Wwithva batishiiglesiced boera slmgle sapr effhintpert, three

gases, and thereafter quantifie Si
thetmasaupleglosgrd & the spasie) digriorrARd ¢ 351%%5 g?rgfmg‘ diameter six- -
f .total - product, 0.918 grans of
g RS RSt 97 3O

"and 0. 089 grams of non-condensabl e
hydrvmmmumemalysn(tu@es grams) weparod a9desgribgsingixample 1 was

e e e oSS o5 SR MBSk NEERRSISHIOBE sR98) ino
thg ?«%ﬁ:&)g RAEAEaR Kidh Bﬁﬁlﬁ&‘}“ (Lti _Iﬁdrﬁi%?n@ﬁ reRiRBICRAady). The Situmen

are sunmari zed in FIG 8, Table 2 in
erftéred 11, reantal ek 18 bqﬁtoﬁi wmlet feed ppiti te mﬁﬁy@ogen/crude feed

iR S g el weod B T RGPS bt Bas i il Hed were
cﬁﬂfnﬁbﬁjﬁy feAliAbYEd rehStoPARTINGEuA Wad tc@htuﬁfoﬁ@ly @émwddhhrough the
m ni mal” concom tant generation of coke.

elﬁluexﬂlmpon prot eftbelreacior.uendsrferilives feRat 2 e 0§6? 5&5%0 maintain the

at, STP r f 137
oRigh FEg TaLHEYS! é‘eﬂ%r Sl r%‘é‘)n %%s@gé pgrﬁ@gﬁ] curie °'Cs gamma ray
scﬁlr@éjéiﬂta sod¥un€ RIRRY dcifillahien d&@subit werefustéde Mumcthd: Bauid level in

for the crude feed (13.7 W% in Table 1 to the solids
teoeantat. during the process (2.7 w%, it is possible to

o SR 90 Sl S g
1&ktor temperature of 430 °C. Contactmg of the hydrogen/crude feed with the catalyst
produced a total product in the form of the reactor effluent vapor. The reactor effluent
vapor exited the vessel through the single upper exit port. The reactor head was
electrically heated to 430 °C to prevent internal condensation of the reactor effluent vapor

on the reactor head.
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coke than that indicated by the ASTM Met hod D4530. The
non- condensabl e hydrocarbons included C2, C3, and C4

why@soesnbons. From the sum of the wei ght per CROL/E§M94/042123
of the C2 hydrocarbons listed in Table 2 (20.5 grans),

the A%p ¥)|11§iﬁ§ t}féqeéc%it tlié%a(%r%ﬁl@efnt b Rtwds2obd 206 9E0APA8d in a
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east rans roseng. The Kerobsene
in Pabsle RqR3.Bfgrdang, the pri@em ouldiertt phlagkam dfrtetakCnbqumanbons may be

col el 1 PSP O R SO B S  Bafo fgs ifuded 021
grefills dffjRoseniiper %‘éﬂlddﬁ&taf‘@ghﬁﬁo%%t 88 G A9 RREBAS & the non-

aronatics per gram of "kerosene. The
coxkcmnsabémleydnmarbcurgaeés liddendsasthetape tpubutaiadeight fatasf 0Q. 2

gra 0 o clic rin r ti

er dLifsamplRAREe R b AT oA gt € gufle BoBy: frtipgiudes a
1ea8f 0. d@) ?él%{ns oTB?dx@bﬁE@ﬂs \{11"[1@52 bbﬂhﬂg %ng%m‘?stnb@cfdﬂdﬁ apﬁl‘%m °C (400

I ncluded aronati cs, di ésel” fraction of the
°F)oat @d]é)l;MB@imttealstdbO(drgrams of hydrocarbons with a boiling range distribution
between 204 °C and 300 °C at 0.101 MPa, at least 0.001 grams of hydrocarbons with a

boiling range distribution between 300 °C and 400 °C at 0.101 MPa, and at least 0.001

grams of hydrocarbons with a boiling range distribution between 400 °C and 538 °C
(1,000 °F) at 0.101 MPa. The hydrocarbons that had a boiling range distribution below
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aromatics content of at |least 0.4 grans of aromatics
per gram of diesel. The crude product had at | east

w@ 20806308 of VGO, The VGO portion of the credBUS2004/042123
product included aromatics, and the VGO had an

20%‘ kg %ﬁﬁlécﬁﬁ% dgoo.@{%fﬁnéx%d ﬁIpakaﬁ ASL, ald TheaROBE sajchagcp Effﬁﬁ to the n-
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ydr ocar bon diluent. In %/ﬂ
graiss oftplefinsyey (grarmbfmghﬂ@r &hemiaphthp pestioadt éh%cr@, Pred‘aséélad at

m xed wth_ powd d I d
st GBS Ttk AR PR R PEREE o and
1Rl PR bt Badst 1648 0.D0Dgttims dii@rsashd. UTherledosene portion of

cata yst was recovered fromthe carbon steel reactor
thésrude pridick hamefrmmmmn elomord 0SG). fTheekerasens pagtiongkthe crude

crushed t owder nortar

precis; mede ST RgRe SRR RRn R BHER of A6 BH HPaR g an

aréfla t'[EfsSCBnt%hFdieat 188t o. ?gkﬁn‘id I ARARS Pet Prabt @ﬁkemdeﬁd: dEhe kerosene
catalyst was anal yzed using x-ray diffraction

potiahof the eside Brasiwetire af dsast B2 grames of menpoyelioingapRyatics per gram

ectrum it was determ ned that the catal yst included
E{;WS?%? (FeS2), iron sulfide (FeS), and pyrrhotite
( Fei TRedrudd¥broastt Bad asishst M0 @farasibf diekel. 0Thé diesel Grebtier of the -
speci es were not detected u5|n X-r.ay fr t|o
{ite cREE raerhag an

crodscpmodet elsclu@;damm@l% andghe die é}facaow
s f d
axpiplFoenr oL Trohfo ¢ dferf ERRORRIR o elt e %%6‘3 ogen to
Cr Udﬂ*ad:&ﬁde pr-BHﬁ%tﬁ\@@ at Rha1 9,000 rouates 6@1'95@0 afit Ye8qarisen of the
roceaure were e sa .exce
crhtlaprOdbSt SR oY, BT Y U0 DAL BoaER SR Ob N O3
ot Q0+ 9% aﬁ@gﬁgrsgcrg}g%f sul fide catalyst (75.0 grans),

epare ribed 1n Exanple 3, was chargedtothe
Eiﬁﬁle@ PiRkpapsion (Efsa KfFe $idfide Gadalys heenre of Hvdregarbon
I's met hod rzedln abl e .1 .in
M AK-Ee ﬁﬁg H@S‘Réefp&ﬁd ci,ogélﬂliug%égb(?g V%gﬁ] Gxidl and 173
Eﬁeﬁ@% 18 433 isordeastiesd Wﬁt@ﬂtdibﬁn\&ﬁv@ tste. The wet
ng %g%{ﬁg%g&g V&0 prod ugced in 1Exanpl e 2. The \/\Iiepl
paz;ezr wmsnpragﬁsmf asctiesctrlbeldam Expmplgctedonny t@aﬁqu@ilaie 5 14 ekhe

t han 1 he in
st TS DABEY Gt GrreEhatls nb TyRL e Aol

prodyg tﬂaﬂ tgﬁﬂﬁbﬁz A theSinteamediate RaNd t+ae m%EHd witlwletngniaf sulfur in

t he crude product produced in Exanple 2. A higher AP
tlgrabwrlcy of allydratarboth sixhlre@t: alnirody-BEKISING o A5BRsY atRQsIisFe, the

1nterme31ate soh% v%rs(%my(gc? with powdered elemental sulfur, placed in a sealed carbon

steel cylinder, heated to 400 °C, and maintained at 400 °C for 1 hour. The sulfurized

v

catalyst was recovered from the carbon steel reactor as a solid. The potassium-iron sulfide
catalyst was crushed to a powder using a mortar and pestle such that the resulting catalyst

powder passed through a 40-mesh sieve.
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After contact with the crude feed, the TM5 catal yst in
the reactor was anal yzed. Fromthis analysis, the

wo e@ssed3non netal sul fide catal yst, after bei nBCT/IS1004042123
presence of the crude feed and hydrogen, included

K3 Fej %) gqlsg}]élﬂlg Qﬁgpflﬂlél iron dgﬁﬁid o a'l% wak aflalfzddQsiriZ- ﬁ@ dlf:f‘ﬁactlon

organit Salts.
tec Euésefﬁrbtﬂ%na@s@%@tﬁﬂ}i-mmffﬂtcumww‘aumdmwasaletegamedrthat the

TAP system f t C
catdgsidnciadodimito (P e, Gongamds D et (ie-ep DESEH

d b i}
po@gsggﬁ?{?ﬁgsﬂgddeﬁ ?ﬁe&?‘% Sf}gst \g%@lﬁ?@ g@c@ctb@ LSifg R-rBREFfraction

teckRig® Rb2CB/ Cs2COB cat al yst supported on al um na
shovved_ a current | nf Iect of Or £ t er tllﬁ%'o 2 Iéﬁ%

3 660 ‘ rure was

Tha @Qpe@ﬁus agudtefoed ind eefhcbyn pﬂogcdurﬁ g/erEhténe sege apingixapppe 2, except

i on current versus tenperat.ure. 11, | I _
that dsrieSe At AYITBRETOE SO GRS FHAGTS 1600ENm T A SHPSOBR The K
Fe mtfdte%?ﬁaggfﬁ% d ﬁms @%ﬂ%%@ﬁ@@ﬁ@ﬂﬁﬁ@e@@%& ylsdrged to the

ver enperature ("T"). Curves 168 and
reaktd®. are log 10 vaI ues for the ion currents for emtted

t d o fronth ey
ot Werareots Cat prosBoUERRleSq RE AN e siiRiized in
Talb[bof gm% 8%%911 FatiahyaFIecm rmeax/elgﬁtqoee@mdge of G0 astduced in

Ri DaC08ZCs2CCs cat al pot ass
Emﬂlﬂmﬁmﬁeamdth@@&eumghim@tﬂ%&a%e ALY Cisbpbducdn Spwple 2. The

wiieht restepsi G et e PRt indtianle PR eIl LR AIEH Percentage of

increase in
dlﬁma&é §938Ra ih BkahpR %mmmﬁmde ataluygsproduced in. -

denonstrates that inorgani aI t cata ts.co
Examplof isiomer then s AR EHAH Guhe eradipr Sy opEeian gamBle 2. A
sorfered. t. iy s lekSproduced.
s T e e

and Apeli aonthdadvith ey gads feeGahe SMS catalyst IDBE reaster wif, anglyzed.
sanpl e _was heat ed

Fiogt thih malBis e Ao Bt 5268 BEno ooy Soef ool g s P igg.of the
S{fe'gh?}ﬂ(igy ag% theRiehearegsf,rom 0 0C to 600 OC at a
VRG] (8

per m n u5| ng a d| ffer entl aI scanni ng
Eﬁaﬁ’n i o Ox€nGi0xEatalyst ayd the Individual
I.n-Elmer ( ectl cu

wgﬁgl_t&f Inal EP é%% a & W s?lse‘f?t é‘m Pi%gctor of a TAP
sf%? 7 H‘gml}g% tgl?lpéelfghg@ %r o< %@*@‘é}ﬁa fabeadf 30 pcﬁhhmute Emitted

ure e heat transition between 2 19
wafer aaigbr 360 c@Bon Thuidei gip viere: motitdred tEnpe masusrecamgisr of the TAP
was 250 OC. The area under heat . transition curve was
sYstieul ated to be -1.75 Joul es per gram The begi nning

Of Cﬂ{g‘ k&e&j IRHA OG5 S, dif%ﬂ}%l’: Eﬂ eled on Shuaiiha sfowede current
tenperature of OC. In contrast tq
1ﬁﬂ%eﬁ@1 sfgedterstham 0. 2d@its tﬁmrteallﬁ@ihwrbfrlhfﬂi@mdﬁ GAd agament Thflection of

O.%kl) Sv%it\slﬁci efm(ittecf \(?vgtley Pr]om 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. 11isa graphical representation of log 10 plots of ion current of emitted
gases from the K,CO3/Rb,CO3/Cs,CO; catalyst (“log (I)””) versus temperature “T™).

Curves 168 and 170 are log 10 values for the ion currents for emitted water and CO, from
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carbonate. DSC analysis of a mxture O Li CO3, Na2CG3,
and K2CO3 during the second heating cycle shows that

WO b@s0663C03ZNa2CO3ZK CO3 mi xture exhi bited a shar/psivedo42123
transiti on between 390 0C to 400 0C. The m dpoi nt of

thet IP§ %gﬁ Bk rs\?gg(?m‘f@&l&ﬁ FoiUmittddh Yvatth @Ad O GFork @Rtinorganic
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poonnect ed 4. 8. 9 3P Rloke il sGft'/Cats ohAfiAAAa Py sanic
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sipeiEe g 1o B e Gt Sedp S ndig S ) Mode

Dfch il ire A B T es (RS RU TP S ance,

&g%%ggb@%&wg/@mmmm slmsm&mend beating of the
sampAp ROt eI e SR B GRS BRAR BT aparag Pyaiegn 219 °C and

“zéoa’"c? oAb Sink 6FILS kARE& R @ﬁ%é’ﬁﬁ B5(KRCOBhd o Madet it

enperatures In a range between 380-500 0C. A
traisaimheumsmwammemlhcaﬂ 45 Jowleppatgran. Jhe beginpiag of crystal

i e Lo RBE R O

C at ainyc%htraét kARG B ARG A PiBitivat aleysdhsenmrd for cesium
COBZK2CO3ZRh2COBZCs2CAB cat al yst (see curves 176,

caIH@ateand 180) show a sharp decr ease in resistivity

ggloaégé a@éys%ogmgpéélge &irﬂr? F e%’l sat%éof't ya I{ezf;@ggﬁ Fi‘h@ the second

héalﬁﬁF ¢d18 Shdviathatale L%ﬂOgﬂ‘U@@O@ﬂSCd)@mxnmﬁdeﬁubltadga sharp heat

application of voltage to the wres gn‘oedded in the 385 °C.
transgiagehetween o0 @8;9410839 The anidpeint of thsfepneratyrs range was

S%grg? i%l(?@%thg%ttt%glt]%ﬁ %ufvré%ag %Qfﬁﬁlaﬁaﬂl th bE 2 B }%le8 pBf Gram. The

re no ure I norganic salts at
béSRMRE af MbBisity B datemngd tcﬁ stamaeﬂne NHaN@EDIC Empegaturs 04390 °C.
lg’kgaphl cal representation of ots

tepstigyindicates Q@@st%rg{agy g\gxpoggg%pgst ‘5‘,1]’881'6 of salts.
EhGhRILY ke EREREIVES! PLRARESr b 1 shic BHDA alysree

erature IsZ 1S a plot of a ratio of
Imaﬂ@am@@maWMg | Ald testing ives egrsiacted by placing 3.81

r % atelgét%g)t(% tgé]fqop@a;p,pz%i ga? ng(qgﬁlrée 1nd1v¥(%)al Yn%rrga%%c salts in a quartz
v&%ém%@gﬁﬂé;%%a&%@ﬁﬁ%ach other, but immersed in the

sample in a muffle furnace. The wires were connected to a 9.55 volt dry cell and a

220,000 ohm current limiting resistor. The muffle furnace was heated to 600 °C and the

current was measured using a microammeter.
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After heating, the Na2CO3ZK2CO3ZRb2CO3ZCs2CO3 cat al yst
was cooled to roomtenperature and then heated in the

weondoeishvi ty apparatus. Curve 184 is a | og plBCT/U82004/042123
Na2 COBZK2COB8ZRbh2COBZCs2CM3 cat al yst resi stance

neal 191g 2dp S RB T Abl B LARGH 8L P QD BB LEctRlaive

ani ¢ st after bei ng
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e ore any heating. Exanple 8. Flow Property
ordbest strgtuné amiior inns tattiend Sail to nGaeaipyE frompone gnogher @Hna&heatmg
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N ?b”/?{%éo?m BOFLSE B Loabifht @s@efcafvealmqns akd 180) ehiow asharp
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el Redute Y B upa P cafeh e it b N thaeck(¥lring application
of%ltég%fts Yhe dvﬁescaﬁwda& in thé ﬁldrguiilolsdlimtaljmr Pheddte fiva FH} 12
were free fl ow ng powders under the_ sane Cogﬁ%th
dema@cpt@mmq 1@%@@@9@@2@4%’3 gengrally Borg,Ee aPra]‘Eﬁ Rpte
W@' e, to water) in
m‘frﬁ%m‘d F%ﬁ %%eélge%ﬁres HSHQ n{?%ons Exanpl es 9 - 1)0

Contmct 1®fs. aagr@im&&rﬁﬁ&ﬁ:n’séhbh ofildgydots@€én Source in the”
Presence of CO Cat.al.ys

t
NR OO B E s LR d g enss ar At it s oe @
KiGRud ) RYS Mt ORH, e A7 Bl ey 6 *

Nag@mg{m/l(uaaog/ovmg catd 5 63sistatcedelativea® Ko vesiktiangg (curve

S koot Bl SR O5 S VAED AL B gy
ARG Iféa\"r:ﬁJ %Méz@(éﬁ%fd@ IRSCEARS008 c&mg@fawast@bmdng r6d1e

aut oc from ambi ent to 625 0C, a
teinpbraturp and themheteshim the bestdugiayity, anpeeatusy tGusye b&i’r B2 19%1 glogof

N BRI R SRS i AR S BTREEAG Bt v
teifig&'auﬂé a%@&tlh OMQ|1ﬁdrg£l11é/§éiﬁ6dtalys‘t\raﬁaldbh1ﬁg cxrole.cbﬁsml 600 °C to
%aln | ess st eel hoke vess

2%Yui Tﬁhfenbnm qondla:tmjmpf the ré]@eamggﬂ qtz ﬁ%bzgl%f%ﬁlgg catalyst

m?“ﬁ%%ﬁ%d@a{&‘b"r o éﬁng orfn LIS iff 61‘%1{&5&Qﬂew%ﬁ(%COﬂszCOﬂCSzCOg,

dggRerature control val ve (vaagel ok Val ve # SS-4UW

“capabl e of re ulating flow of a hot, viscous,
pr gsEngpm tilgdlﬁfqgr@m:@ in 1ogmc conductivities of the inorganic salt cata{ys{ during the

first heating and second heating, it may be inferred that the i inorganic salt catalyst forms a
different form (a second form) upon cooling that is not the same as the form (a first form)
before any heating.

Example 8. Flow Property Testing of an Inorganic Salt Catalyst. A 1-2 cm thick
layer of powdered KoCO3/RbaCO3/Cs;CO5 catalyst was placed in a quartz dish. The dish

was placed in a furnace and heated to 500 °C for 1 hour. To determine flow properties of
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feed at a flowrate fromO0-500 g/mn. An outlet side
of the high tenperature control valve was attached to

wo b@s06a384 i nl et port of the reactor after cruPeT/Usmd4/042123
vvas charged to the addition vessel. Prior to use, the

the 41}251131 Oﬁ%ﬁ%ﬁp (1)1]}4@31 o}y‘ﬁﬁ% d inSHe 8¥&thfiePhofdiigt The
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ge I&gl ﬁ%@ed’é@@wﬁ@@éeﬁ%ﬁ Exbkﬁplég 907 MoerftNewhet drialankare described.

5890, now ﬁ;llent Model 5890; rraeifag,géred b

Redgtdrem 27@ cnbhrsigiassC Pairdteqlaye(Sag M rgted at'35 MPa

uid con te 3
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wateOahaeshnl et Hiea Eutpthedmaontielaatapalst Dﬁmmntdﬂmag thamigoclave
product was wei ghed and anaﬂ%zed Procedur e:

at N@%fr@w@e@ﬁaﬁa; G ey aeT A R Dt G Sullet port, and a
th%:/r?rf’%guglg ;{ ) Fﬁgg%&q%tgﬁl%ggg%@%ﬂ@ PRbr g)r 1My, 1 to? of theld¥oclave

, crude feed, a sul
waORseRkd efithQlé4 2laggii.ans, a nitrogen content of 0.011
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05%0%% g(??&t%zs%céﬁt sufitaBle3Ys. O6ais vaMife, 6 pessgad relief
e reactor. COBZCsCO3 cat al yst. was

: d@ﬁc&pﬂkﬁﬂompb@mrﬁm@ giugd.end 4 hightemperaazrecgiiralgalyg (Swagelok

ot eSS S0RAES  FEE i o

fe&? ?ﬂ@&/%t% fRm 6—@@0 %@mnﬂ')ﬁl KRBOSAR0L R (heBglsi2ipBrature control valve
cata C tenmperature of 250 0C. The
wamttamhcw‘a)l the first snlétmm!f thesactonafiersndedoesnys chaesdde the

enper 500 OC.
ﬁ‘%n "ie,&?": g ]égplfsﬁ’?tb &ﬁu IQY/%S fmlg%@& lltg)ggl]lrfagéehr ature of
Pmﬁlc't (Gt JEEHOTS \Sa?bi fr@ﬁttﬁé B@ttoﬁ&dteﬁ&h@ vutldt @odSCthe reactor and was

tenperature of the individual netal car bonfg.eﬁi The d
intratha¢egdsntoaseringef eodd traps of dgcreasing [ IRerAiHER (AR bes connected to a

se%\)tfeggf ?#@g@h 3 Pg gt?%lljgsg stfelel% ot iBlk o ﬁ%lﬂffrcﬁé GheCp¥iivAs condensed

He aes] re react enper at ure st eam
irfthe Boldataps & fdmb grs Sfream andal hqmdhandaenaate steamn.oF lopsete of the
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Vet it ong OB CABL BB B ISt HonSaa o5t 2 back
pgefsﬂ}tyg ?ﬁi;gglgg& A 6880f fovh B %ﬁﬁ‘ﬁtg% vON&le 8r thepay §t§eamTB§tmg the

pressuri zed I nto the reactor usi s\?ﬁﬂ
cdarape %rmbésuﬁa‘d(i&iﬂgcwmt ta niter(Rétter MRetsd 4T3 0% Wettdest Meter).
feed (0.56 grans) renmined in the
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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addition vessel after the addition of the crude feed

was conplete. A decrease in tenperature to 370 0C was
wob@snv@sd duri ng the addition of the crude feebPlCT/Uk®04/042123

cat al yst Zcrude feed m xture was heated to a reaction
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5 t al duct
of Kl OnotD 4 SR o REARD el Phi4e HRiimy of GRR L 198 DL Or on
KZQTO}%Q@UEFCSZGOQ gdtthl'yﬁtf}ﬁid a&ﬁﬁiﬁﬁmﬁﬂ'@d’ te&qﬂrzﬂﬁﬂeaif B60 °Ge ﬂ‘he

the sane as in Exanple 9. The crude product of (?
Kzﬂ%)@:acéh/c{by@@d cat@lY@tétaéra@Sfét%qrﬁltH@ H£rgeC- Thein TRl salts

(Kp,gé l{,bélﬁ Eoﬁﬂ(gg%%{r@@l ot B§g%§%pégr@§un§sr 1gg%a§%q{igﬁtso-soo

°(0. s TBAPrf&npéraﬁtréislabb% the IE@&HQEMe of théGaprganid salt catalyst and

resi due content of 0.001 gs ind non- det ect abl e
bemuﬁt@%fer@nﬂz@ul%@é}aﬁdm@@l@a matel GherRitst r at e t hat

contact . ghvd 0a 5 fl%igc?ra%ﬁﬁgto"%toh@uﬂaég hR S&ihbs ?Héﬂccﬁeésﬁre flow of

t he presence o grans of catal yst per
m@h@’(ﬁ:‘of@ﬁo ehiideinf eeftbr maommgelse destred edacmrowmratmrax steam at a rate-

ofgrieine. ahde %»8%%3%"4# S s chyes glefeatp e The
stém%%nc?tﬁe/ﬂlgﬁ JoRE S é%&%a tduhg tadariederiesdudelired to the

cru pr o ad a sul r content and total N/V
reanor @Rt 216fhoats fitstcretoieed wahpresuiized inde heapcteriging 13 MPa

50 BriSab e Py obera 6, e SR B AL O O IRl G the

acfdﬁﬂﬂlevegéef hfidrians h&lﬁn&ﬁ ofthe BRGE f&@&w@@oﬁipl&e 1IélldeMBase iat
[ east 0.001 granms of hydrocarbons with a boi I% g range
tempsnanubmmf%wmbaqr@d@ngo@ﬂ@@déﬂwa of ghe wpee te5¢- | east

0. 00, S BB R dIMEL mﬁﬁ%eg%éw@%g? B étg}& B3B8 e of 450 °C and

mMﬁ?&med at that tenfipepdtiedr 1 hourd: AGentvachows, the ﬁaactdewﬁee(d)led and
wth a Hyd en Source in the Presence of the £ ook
the mzmg/rméuﬁca@lyﬁwwwawas weightd t THaRG3 P"éﬁentage of coke
r oc h e K2CO3/ Rb2Cg 3/ Cs2Cq
%05 ﬁ?n?tﬁ(:%%gﬁ&l&f@?hi%a 12 were the sane as in
Exanpﬂom fdifRx&rpin infitki céiB@stgwaght aofl cokefdataliystadixfu@e weight, 0.046

Negro) and 60 grans of the K 2
ciomb aF Jake IEPddo e A RHBIAE Ther oAl S R0 gulyctigeluded
0%1? %rams of a crude product with an average API 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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hydrogen source. In Exanple 12, hydrogen gas was used
as the hydrogen source. A graphical representation of

wo b@sassunt s of non-condensabl e gas, crude proPCT/US20841042123
coke is depicted in FIG 14. Bars 186 and 188

repre 0 EflireL 3611, BRde ¥4, and catalyst we
HEEERhp i RS EacoR P el 30 s e

rep ocar bons produced, and bars .
theldtheaB th Empledr etentudstodas opExaupled ) irssaalyeed totdstermine
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gro, uced. I'n Exanple 12, 84 wt % of
restdugcbonRADERIE01( drams 1@ nonTleiactabls ety 9f200keo4) , and 9

wt % of k d d 186 b
we! demples S0 A BN gD IRERIAT L eSS WG Jydoeen
sodrcé ﬂm@{b%)e%t et af H%?tl% §rgﬁlfs ofehthigBiEpeR 3 0@ ghintly sTagitde feed produces

source e use ydrogen gas as _a hydro%en
a tstaliproduct Mt Irevhedes @ cgedearaduoy thabise liguidpuxiee ate 15k ddgcsude

et patntenng corent Ot ALBOREPESr (g PR BHREFGEME Bftlde feed. The
crvf%t et had Abulh® *ehteASrAMGRIN/ Ve oatenhyflit egen 90%sofalse sulfur
a

rogen source when contacting a crude feed in the
coptentsaddd/ G icortant of sheyervde fesdl t catal yst to produce a

e R
raﬁg%&ﬁéthﬁlﬁﬁqutaem_ezmn&t aﬁolelmgmgpan naass@gm gmhmm of diydrocarbons

were t e sanme_as In anpl e , e t t I egc r
wigh asb%iun@ R8s dw@rﬁbvé@n_be%ﬁ?ﬁ!ZQOﬁ@,S)S&ngrlgé?\_%{%% aﬁ}eag?);é@ ﬂgmms
oS5kt e S0 90 e ng e 0.0

Mpi.oduced. -The total ~product had hydrocarbons with a:

di stribution of carbo unpers.in a range from5 .L0,32
vimples ) antact ofp £ ith 3 Bygrogen dsaurce m the r resence

!.‘.‘. ' e 9 =3 - _.--=-..A .;-i

ofthé f(‘zg tﬁé&%@(ﬁ;/é%%% E s amP Sleait rTH&e&diﬁ‘mgﬂ&ie@ﬁieb,n g
: Cl W gravity of 51.6 at
cohBitn) Gnidie EOHReM Os1GeCOoratklypiriodixempiesd 1 and 12 were the same
hydr ocay hons wi th di stributi.o f I '

o RSB0 TE b BB SRR R B Bt
K bR ASTO0S L4taly S W hests Th Bxae@lt HG hidigint Rens wsedtiss the
feed with hydrogen’in the presence of an inorganic

hyladgencaurst.y bt Example d P dusiroges £83 Mas uied a8 thsdusosenspige. A
dyct ith. t P| : )
apiaed SinrdlehliiPn REME Rt A Behdahsat o2 ExiaBIIdIEL and coke

is@eRikicl Yn PRS. 14! QElie egb aid Beasplsamt $8%1bke aniuead, bafs 180 and 192
Crude Feed in the Presence of a K CC

Rb CO
represeritygto léquici;hydr@wbwnw@@eﬁi»rﬁn@rbérSA%@ﬁgégg;epéFﬁem Wt gas
t er,nal dr.o QL anpl es 15 and 16, the

PR Bcﬁflgl?aﬁgm Ehﬁ ggaglﬁeog ,tﬁeg%raél{fgg?ét i on procedure were the

S amelESxaAnthEXB DB oD of ensdepiodtittgbart1198), Srwide of gasdbamiP6), and 4

catal yst (or .
wt% of coke (bar 188), based on the weight of the Cerro Negro, was produced.

In Example 12, 84 wi% of crude product (bar 190), 7 wt% of gas (bar 194), and 9

wi% of coke were produced (bar 186), based on the weight of the Cerro Negro.

Examples 11 and 12 provide a comparison of the use of methane as a hydrogen
source to the use of hydrogen gas as a hydrogen source. Methane is generally less
expensive to produce and/or transport than hydrogen, thus a process that utilizes methane

is desirable. As demonstrated, methane is at least as effective as hydrogen gas as a
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silicon carbide) were directly charged into the
reactor at the sane tine. Carbon di oxide (CQ2) was

was@doesoa carrier gas. I n Exanple 15, 138 gr apeI/0$2004/042123
- Cerro Negro was conbined with 60.4 granms of the

K2CO3/ Rb2 [ Cs2
hy Qg PRTE) W qnnco% g%ﬁ.@%%&‘%ﬁ( ﬁam@?l%%éen?lre g? Sl\rlleglr%(r)ga{/i‘uvacssalt catalyst

to G’B&é‘@%tew tdiu88. 13 grans of si I [ con carbi de (40 mesh,
an_ ord I\/aterl aI S AI i so\ﬁ '

apﬁ%?@g lr{%‘!“i frsqn gpn g‘%aurte R&d B{e(%ﬁ fé%ﬁﬁ 'c&thf%‘lsw&@ -°t1‘ié é&%jas in Example

exanp mxture was heated to a
9, é)&%ﬁiﬁh@ﬂh&@éﬂaﬁﬁ@fdm&e&fas&@@emc over a per| od of 2

of u&iszc@ngvrigmi%ﬁ renomesbrores & MNP RS bRl i fifeting
peBPé < cge o}#roc})\lc% % ﬁéﬁ%ﬁoﬁﬂjatq 5 9‘]3‘33 Radpleducdd. Hé&@ﬂél
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(smugvﬁl%rmtl*‘rﬁ@ tude feed) of a col orl ess hydrocarbon
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ok R B e L R P 1
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senceS of a gaseou%égd%gqﬁn@s%ﬁgﬁéﬁngg&lﬁé ang %agtlon
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proc%ﬁlgg%g%eg[&é(%ésﬁg Ea;;(tgﬁg;érrospher| c Coe'ncdl tions. The 7
siippacabids) were airéthnchargedduiorths rageiguat the samefiepet farbon dioxide
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V\)itﬁ%(bt g%ﬁ@%%@a%&gm&bg Ga\iﬂbstt(hwnﬁckﬂalwt@e in Example 9).

vesse ogen gas was used as the dr oge bid
IrSExmnlde 16hh32rg@ﬁ:(ﬁ@‘ro EcgrggMﬁS@ow&)gn ed. Wity 8 g](agpg sﬁgpljl carbide

(L](.j()‘l;xgqlg g@g(ﬂgt 5 aﬁﬁ :ﬁkglsg & Od A-gh SudlY Sﬁ?&e&rlﬂa&sfﬂeﬂ@(/ed to have

rper at ur es
lJvlf EWaﬂa’aE&ﬁlyn@ BebpRATeS @H&é}gﬂ@pl@ﬁes@ rcudcﬁtlpﬁmhsaﬁbedgasam and
e

oduCed are tabulated in Table 4 in FIG 16?};{06 °C
Exanﬁxh echkRampld, the mixtee WWMQ@@%@Q&%P%% over a

Pﬁ%%d %églq@@;s ’ll‘ﬁxégg lm%ﬁ @eieééchﬁ Y thie o & g%{é.g a FREBEIEY 4hBmin. 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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tenperature was in a tenperature range from 500-600
0C. As shown in Table 4 (FIG 16), for Exanples 17 and
wa3osmbesm t he tenperature was increased from 37GI/02000042123
500 0OC, producti on of gas increased fromO0.02 grans to
r ams of 8Ll dAtRdWeiont Soke eruds feed) of
prog‘hgi‘?lﬁﬂl o%g%g&nggggggg‘g/ ?%o%og rggrrs to 0.0 )

a cHoAREs 1Bfdr&@kRAR{uiQWEMAT ngm@e)ffaebdstaﬁo Wztsqorhqhg:hé from contact
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of tlesoudediceduish dhe nereanicoalt ral¥st indheCapen Gioxifg dgposphere.
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crude deqsl with silicpaearbide agythe carbog,d d‘i’)?t&fﬁ eCg9as, and
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ag 20 |g a cor%)@w@twe exarrple for Exanple 18. In
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, 287@331%(9 1RO hgcﬁr%g@q ﬁ)fur o gfhg {ea‘?:ﬁfr sgﬂﬂeQ{lasQT }UZiQ\/IPa (14.7 psi)
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: dd?fng(thél eshtavtingd petiodr ’ﬁhhm}eﬁogm @xﬁnp;l 1ete]_\8as 2Meowe /min. Reaction

exanpl es denDnstrat ed fhat the c sed In
tempaitpires steamglay ey pea%enlta[gﬁ? 8 %/ 3}1{;’%5 gag,v%r}d coke produced

afx%gga%&ﬁlbyﬂbfe& d hgns and conventional netal salts.

and a hydrogen flow rate of 250 cnVmin, the
Ao xanleokioraia, mmaﬁ@@@@sg@& gasplyst was used. In

SI nific ower than the

; ﬁae’ﬁ B‘%@Ctﬁ’géelﬁpgaWE%‘ga%ﬁr N cagqu% ?§ elcitacting
g@’é %z% cﬁﬁSOOl@IOga(Il c salt cat al yst s
te ee Inéégbl 18 |eﬁ§n able 4, FIG_16), a_decre

was Ab slaxrwmm Table hetle |lg};1for@qa@mlﬁ bk aryslr@dwél@a ’fhgégmperﬂture was

1n(rg;eg:|age§d; ﬁ%gﬁ%ﬁ? %g%o SQQ%,‘C pggdl%gion 0? g&%gcgggeﬁlrf&nﬁ 6?2%251{&5 210.05
grafids-of EQﬁérté?ﬁn@@mﬁuﬁrud&f @M@Hmamdmnshovvevtenelemmméﬂm 0.17
gas, t e thermal cracking of the crude

IS
gEBSISI tqﬁt(@cgrams bﬁcqhe pepgienaf oppdg, feed atihe hlgixgr Wra&lre The sulfur

f sulfu
cqrgf,rgp%gm) %e %rf’d‘écr Eg%feé%agsgegg{no a@tﬂz ér%%tsﬁ ?x%s gnsu I per
sRRHECEudEHdER @S the highed tediberdtare! Both cxﬁldapﬁducts hE@HéC of 1.8.
W th a Gaseous Hydrogen Source In
In Example 19, a crude feed was contacted with CaCO3 under conditions similar to
the conditions described for Example 18. Percentages of crude product, gas, and coke
production are tabulated in Table 4 in FIG. 16. Gas production increased in Example 19

relative to the gas production in Example 18. Desulfurization of the crude feed was not as
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the Presence of Water and a K CO/Rb CO/Cs CO

Catal yst or Silicon Carbide. Apparatus in Exanples 2 1
w@nasad3nmer e the sane as in Exanple 9 except tPEr/US2004/042123

hydrogen gas was used as the hydrogen source. In
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0.226@81ns oficdlenee getmi pEemédapioduct4085 gemsefinon-geadensable gas, and

i ntroducedj nto, t he reacéﬂC

0.4 GrERAcTioR Pt TR TguEToRS et fullethlqeTi e inple 20

r itk Bert AEmIFREII préddiict, cb@pheaas Bf 001 grams of sulfur
haﬁ%a({% g an§fjs hol d?%gé}perl ods. bAfter mal nt aining the

per gaat ofamudd produe paeduwedindixame1$-eact i on tenperature

was ncr ease 500 0C
hour Hetppees PRRPTReAbARN B ERRhRr
prbﬂ hﬁg&@écﬂreﬁﬁl@dﬁ@veﬁﬁ&l -Batfigtc b@ﬁlltl(bnsqmdd:oﬁveaﬁtmil rhetairsalts. At
cold traps was consol idated and analy
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or was | nspecte brown vi'scous
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t han 50 wt % of the rown.v cou | ,qu
it SAucaT P APRUIY SEE PO O e st i el gracking of
thé %ﬁ{&g ‘i*éefd 10 edthBat by B 1RGR TRt PP SPAEA a0 18 5984, at:ﬂnem@ Wifth, at most

crude product was observed in Exanpl e
5 m%abn neeet lmmsed yn éiectotai ampydef pwdd deed qgn@a@ééwh auhydrogen source.

If:n Qf)urce In
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r od fro 2
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The crude feed mixture was charged directly into the reactor. The hydrogen gas
was metered at 250 cm’/min into the reactor during the heating and holding periods. The
crude feed mixture was heated to 300 °C over 1.5 hours and maintained at 300 °C for 1
hour. The reaction temperature was increased to 400 °C over 1 hour and maintained at

400 °C for 1 hour. After the reaction temperature reached 400 °C, water was introduced
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Exanpl es 23- 24: Contact of a Crude Feed with a
Hydrogen Source in the Presence ofa K
wEBsM643CCh/ Csi CCh Cat al yst to Produce a Cr udeP@®r/of2004/042123
with Increased Vol une Rel ative to a Crude Product
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crude T ncluded, per gramof crude feed, 0.04
en@mmed flowt mbpatiomelativs te thetcarde nredust proidnsadgn Bxagwle 22, as
d| strld uti.on, bet V\ﬁen 149- 260 0C (300-500 OF), 0.000640
defgrmined fy iUk ISPSERE™y anadi um conbi ned, 0. 042 grams of

Esithples 23-20¢ ch%@ctdf 2 Crudk Feed wdthea HARFogpnBouirve i the Peesence
—crude ee was ntact of the crude feed w.th
eKiE0e A2 Os Eatalystito PraducearGrudeProsuct withdnereased

'C= e& %Eﬁer 1|§|Oﬁ ngﬁ!{;lﬁi

4 - H ot oL
C&i(ﬁﬁﬁiﬁ Tlﬂ&lppéﬁdls &ﬁﬂe wedmvlolfgahmtcaial}{st add edactiOn prbcedure was the
granms of crude praoduct
same as described in Example 9, except the crude feed was directly charged to the reactor

and hydrogen gas was used as the hydrogen source. The crude feed (Cerro Negro) had an
API gravity 6.7 and a density of 1.02 g/mL at 15.5 °C.

In Example 23, 102 grams of the crude feed (100 mL of crude feed) and 31 grams
of K,CO3/Rb,C03/Cs,COs 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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and 0.028 grans of hydrocarbon gas. The total gas

coll ected included, per nole of gas, 0.16 noles of
whyasogsm 0. 045 nol es of carbon di oxi de, and BCDRS2004/042123

nol es OFC and C4- C6 hydrocarbons, as determ ned by

o/

> B EARBION, 308 8 (Qém&g@% A PROTRLBRBE Bl P50 Bhhms of
sﬂwomdﬁrmdlmeuetchafgb@ tectha deacporo ductidevpsodactal7¢ gmfdns) oif mdthaan API

erSlice! e RGO R D BFOGHIAR-) el (BD) Harpreess of

hy drggas H&%Féc&ﬂdﬁ 18, %9 Wohigh 6ﬁHS€ruG€P¥lﬁ%Bt pr88ucRd 8 Example

The total [iquid product m xture included 0.006 grans
23ewinydppheximetely (6 gorater ylrdni the volnmeadthroernde feed h The volume of the

crpfarane: Pihced o ikaeioTo.dt Ao ieaiat oty (10L4/E3 fifdhe volume

oflcPRR- prJa@;t Gcéa%@, 1&23‘ IA%fgnmﬁt ipefeadeintvoluni@ss oproduct

renmoved f react wei ghed, and then analyz
enfiimeces A pmduggeﬁa‘mhwab gsmeraia anan volmmeec&wdemro@cg her ¥ahame of
. Sl# }G%C%rarm to atotal weight of 37.38 grans (an
PHAEEse of 18 wt % based on the weight of the
EXith wgl d@g&zﬁammz@%m@ eh-Sol€e fnl thelPriside of a

TNCl ude a Ional COKE,
- , ok -,,. The nppavatuaami Ragus

CGSZRbZ used
ol %%31 Al R asargﬁe %?mé@ea‘ (LB e i metgyed into the
e &R AGD@dmMniih. TheKhCORbICOI A datdlyst 3@s BrepdFed!B)combining
to produce 150 grans of recovered total product after

2N pgees Ofﬁzgoeo?t?a?{ gl &b2 Qe Prdidi6 epams ¢fr @6k t ot al

ool B8 PRSI EIECELREY gy g s

. wagacthatged tathedeacper ThelCGerofNgas crude h&luﬁeﬂspergﬁarhysﬁ bmge fieed, 0.04

0. 07 grans of carban di oxi de, d 035, nol es
grﬁya%‘%@%ﬁys cerlﬁsntaa@ga%l@lgofﬁn% E“%Eetﬁ’é%é‘}?e%() € (300-500

oI
Fz J.6880 ra?&‘@” el arﬁf‘@anta&ﬁﬁme&n%g@d’ BRAL gﬁ-%gsegf %Jlfur, and 0.56

roduct <1% mol e). The crude produét in
gramx blmesidoé. AYlgmedy bbOs cnideHeal wad 6.7ng range bet ween

100-53 C..Th f th xt t boi |
- and L0 B GBS R ee & 1 st OTlld ol e of
biengﬂtbzb(HJ‘ngCbé’%Qgﬁr ed,DeP BBt M@Fee&td‘%] grams of total

zene mol e% of tol uene, 0.03 nol e% of
pm@ma@@éﬁé gramgiofzobe80 nol e% of par a- xyI ene

149 013’6% il o ?b‘%g’l?%é@oge%%z%”\ém d’&’i OI 068 oP 8ud¥'product

and@tmtga&hseof l'g'dhhﬁx&ihlgi@ Teeebtal; g-ﬁb Goluzed 1ﬁcﬂh@éch[ §&r mole of gas,
‘'second used cat was renoved fromthe reactor,

0. bﬁaﬁﬂglﬁfé @f hydragank e@4ém1§sz@fcparbpﬁéh@@@% aad 092a m&@%@f&and C4-Cs
hyﬁxao%aﬁ)'ané gg ggt'%‘%ljm%&r‘g%‘@c?ﬂ‘/fs 0288 g)f” 8 %g?mkwg%?mgtha% Ay carbon

an |1 ncrease o ased on

m@ﬁwldwmgm tr&de (01004 @idleH) nahvd@aﬁmzabaﬁc@agazcoe
catal yst). The second used cataly i ncl uded 0.

gr angiestidegreduch was analyzeg uging acppnémaﬂ@fl of gwmomgtography and
megs,'é gﬁ&t@ g?r gi&fudé ﬁgﬂﬂ\%ﬁ@%@ge a&@g ngtlﬁﬂfei%é{@gg{gh i a boiling
ran@&ﬁtwainalIOQ%S °C The total liquid product mixture included 0.006 grams ethyl
benzene (a monocyclic ring compound with a boiling point of 136.2 °C at 0.101 MPa) per
gram of mixture. This product was not detected in the crude feed.
The used catalyst (“first used catalyst”) was removed from the reactor, weighed,

and then analyzed. The first used catalyst had an increase in weight from 31.6 grams to a
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(44.84 granms) to produce, per gram of crude feed, 104
granms of total product and 0.114 grans of coke was

weolsecised. A portion of the coke was attri butBdr/Us2004/042123
coke formation in the addi ti on vessel due to

B SUABE0E ek DRI b RBs PRkl DBRLP e ST ¥ oiin

K{(K%‘F'szﬂ@/@sat% c@tﬁ@du)ctrha: fii:‘ét usteicat et igleted of 1 3 @amk of
product, rans of crude product and 0.025 grans

adBitiomgiosech 1 Gyams ORI o0 s G Kudeand paS eehnes of

0. 052 nol es of carbon
Kzg‘fo&m&/ c@oagﬁ%&{n %Q%&?@ﬁydr ocar bons. The
bal anddtiedal chilegesl (1637 mgtaads) evas abﬁtactedlmbkhnhmﬁmomed&atalyst
hydrogen sul fide, and a zmall trace of evaﬁorat ed Qi l

(34ha zeamm)do praduck 150 grams @éEecqvered iQirlerraduot prigrdesses o e total
prx\glﬁ rﬁhﬁ%ﬁ{%e@ Y eg&nﬂg}w@@n ob@%ﬁﬁ@ of f;% Iafudgg%dugf‘ 0.058

ribut
grkxﬁ‘s offddiiti 6a] tolel amtb(d()lbgnangroﬁ maof T]hwgbsondu&ndnpm molarof gas, 0.18

m@e éhs@fr Gbheranstarn dide 930G dmletr! Cr

rorﬂﬁkegas%s@ﬁéctﬁ’efn% B¥roEd, VBine Iﬂeaxﬂist?a@es of

f
cat ?GR used tatal yst") was renoved fromthe
evapna‘aitedloﬂpwd@héﬂ%modb)t hen anal yzed. The third used

RO NI e
beaf%?e%dl O@ h’@ V‘ﬁieﬂﬂﬁtl&{ ofttﬁ@rrﬁ’ithﬂ’! Wath al68{EH %r%é?eﬁ:ﬁrlbutlon below

catal yst). Detail ed el enent al anal ysi s of
1419H’€ mhhud@ki PSEIo é«btylslqu@hycbeﬁérb@nﬁea 01%@1@% iof gthykleehzene,

o §FinRlet Bt ot Opne S ARl n R, b GO mOReh SEpegPatene
(nho8yeYig g c@m%?ﬁn(ﬂsﬁﬂlﬂ’ﬁa Bbiling lpbitts bdlow 149 9CaNB.101 MPa)... These

ni t rogen, rans of vanadi um 0.0007 grans of
prﬂdtt,qts*ewere@lot)@qtgct@blamthéfcmdﬁéeﬁ and 0.00025 grans of

chl Heqﬁeﬁvhétglggﬂﬁsekagﬁ@ﬁ&a 09?1 3@9 2] %@ ?%m&yeﬂq{?drﬁ 'll%r}e%or; w;ighed, 4

mstassu omum t m and zirconi um

and&lﬁif@iarﬁé@dThmsdcthu&ﬂ&wl}et habdeeinceadel it weign diont 36.63 grams
al s de osited on and/or in the mq)épeglmc sal {

to @af?tal yeighyef 4o+ srpme 630 AEas ALAR Wi gy the P‘(‘Pé@t of the

O
BRSOk LTS ORI E TR Lol BEOCHERA Bt 22 grom
ofgoks end 6.0dfgrée of mhfiugamd@ Fagrams peagrasitaf s¥tvadasediental yst.

700 A4die BB 4 panf] R sorineisd BB eeond bRt pualys

%?anfi & JIRRAUR feed, 104 gt duitib@NpBEEAQWNd 0.114
(4@@4 0C. gngk{dﬁgp?E}réerg&r lﬁs ﬁ% aver%ggeﬁ%:{tru gplgro duct !

grgame bﬂcqlwamwoﬂmtcdn eA\pertgmtof dahie tdke veasatisbhtee &) cokgdod@ation in the

sl el o BN PR Y BRULEF s oo e grepREE 133 grams
of“cﬂ&éf&“eéc?@&)sferf@dt%s@:rﬁeﬁl@&ﬁrd deviation of 2.7% and
t he aver;ge wei g %3 i el d of gaseous cracked

hydriBsde pls@dmtsmzlu dap%gr@a% totalrproduct. (8 Ggremg fof etyde product
an@ gﬁ@grg&%ﬁg éf ]glyirg?ag%snt g%g d 3§ tocé elvéaggrllc?udeg,f pe(% nf' (?e of gTar%eo 18 moles
of hydrogen, 0.052 moles of carbon dioxide, 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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standard deviation of both Iiquid and coke was due to

the third trial, in which the tenperature controller
w@booslessheed vessel failed, overheating the credputmedos2123

in the addi tion vessel. Even so, there is no apparent

t_del et f
149 2 npluS0 b e RSB S B, FUB bR o Sz, 0.027
gramk AF WHiensYG DEP praflier mddti-Rylehe, G2d 0l 020 ghgms ofpmameﬁa

was 0.19. The ratio of C3 olefin to total C3 was 0. 4.
demprgringdmsdefre by K&C/AMS-i nt er nal oI efl ns ratio of the C4

o R ARE e OB A RS e
arﬂlrtﬁéh &lap@etl h@Theudyaset eatﬁl@sﬂiad/atnnaﬂsasahﬁfv\te@lt fret 41.8f grams to
0. 68. _The al pha oleflnst0|n;7 olefins ratio L ..

a fotied weBzl¥i 9 P 6.3 iR (afdrcrensg of St P%F@fl@nﬁla%wsl.gbb?fé ¢ original

RS B S TR AR Pk

wad serformpd.oThé thisl usad catalywsisindlnddsl, pé’lfgramrczftalddltmasl matter, 0.90
greater_than the pre ed t nam c CIS trans
e oF Fsbp A PSoEas 6F ilEiJ 0993 sy gy Q46 ehatas of
su'?ﬁl%ﬁf 0 M én's"'ogﬁltr%%ﬁ W.0048 ngtrﬁhé"bf‘\gmghﬂﬂle OE@@‘?‘ gWnidbfhickel,

rogen Source t'he Presence of th
0. ZM?@QM@@?R& Cadd).QO25 gidnas dicquraieu@ﬂaﬁnd blabactt baing other

rocedure were the sane as.described.in Ex le 9,
tr&?g%‘tm?tf‘lléls“‘%%s QTR éigadl ‘515“%0 Ny s? ggmewer e

cont A DHAHShsYrafe@dn s Ei@nﬂl@ aok®)sulfiif) @nd/BY Bletadf ddpBS§itbd dh and/or in
the reactor was nonitored using a change in wei ght

o
the eorgaae sadtr catalpst Hamet affect e verstityield of stugde m@c@@t least 80% for
e PR G2 8 P S N pene o

.. the et Cééh‘ié salBSatdyepPIThE drlﬂ%&gﬁlﬁ’@ﬂ Hﬂd%naﬂoc&cm alatifs content at least:

2 grans. OF Rb2
1%@@@%@@9@1@#@2@3@ﬂ%t¢9ﬂ%& of(tbg m@ée dredrin p bpiing range

and 40,6 grans O Cs2CCB.

~. di @%ﬁgglgbglg lbg opeactor. A cr ude feed (bitumen,

Canada) having an APl gravity of 9.4, a
sul f Bidr th@ﬂtrﬁmn@,fth@a%@rc@m pjbdm:m lyfeldt (bassaicbrethe ewighti of the
content of 0.40 grams, per am of

crhginkeet) Wi B2 B PR POe e Rgon 5 2 G thefevckagt coke yield was
7 Bifby J@Qse\ﬁ% Otﬁg Wg}%&' 8P't?1|e3én{1b§ : éizdwi‘tl‘i QQahigd %lg{ji'aﬁbﬁ)af 2. 7%, and

vesse ntot ctor in an attenpt
theaveragd Welrgh'eyleldulf@aﬁwasi clackpd Iy dre@agions fwas 0% wi’o (ﬁwed on the

wHE Rhe SRS YR e el of TR Hireorumipyel loree
staRAtREeHioH Jf@c’éﬂ‘l@mﬁ@ﬁﬁd Yok vads daB (e SE rial tlﬁ 'W]ﬁ’éh the

reactor tenperature of 456 OC. Contacting of
temmauebemtecam of Méeddeeedsal\nfaahdi dvsrlating s}mcnmeo’a@rbmhaaddmon
in this he fo

vistelo P . fhete iR oAb e S R Ry oCigteRbus £1gh B fitne loree

axﬁé&fﬂ@off &fk@ 1NEl HRESES TSPt AKesT the b@anza sy&e@lm a
ference in initial catalyst weight and

r eS| Horeyratia 04 Cy otefing 1a otad Casag9:19. Alegstigphasolefin to total C; was
0.4. The alpha olefins to internal olefins ratio of the C4 hydrocarbons was 0.61. The C,4

cis/trans olefins ratio was 6.34. This ratio was substantially higher than the predicted
thermodynamic C4 cis/trans olefins ratio of 0.68. The alpha olefins to internal olefins ratio
of the Cs hydrocarbons was 0.92. This ratio was greater than the predicted

thermodynamic Cs alpha olefins to Cs internal olefins ratio of 0.194. The Cs cis/trans
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coke per gram of crude feed remained in the reactor.

From contact of the crude feed with the nethane inthe
w@e@sonses of t he K2CO ZRbCOBZCs2CO cat al yst, OPOBUSI0aNB42123

of total product per gram of crude feed was produced.

D L g R

c1§ﬁ§ﬁ§&déﬂﬂ;g;1hﬁ@oﬁugunt of met hane and wat er used in the
reactr on The gaer ncl uded per gr am of gas 0.014

et oe, ang o, 06 gr ans O OfT- conoaensapl € .
appyEinecad bedtsion broesihins eveasrthigshmo fas u@sdnb@;e:m Basniplele, except that the
generated, it nay be estimated h%é e sul fur_cont
crérle fed methens, ﬁe%éﬁer%%m%krowﬁfy touils reactath ollie leve Of feed in

e e o
cdmnn@wsﬁ,anbt!arddatt 566 e i detheasactord SteBhewaRed@inuously metered at 6

h dr o%ar bons i ncluded, per gram of hydrocarbons, 0.30
gﬁ‘ﬂ%ﬁ%‘ 6F33€t2’rcorrpounds 0.32 grans of C3 corrpounds

0.2 Ekdﬁ‘e BT

con'pGE%rrgH?g CES%\NSI gﬁep{r&atl 0 %fg(g ng&gtéi%tq ane Pgra% 0fK2CO5, 322
gramp eﬁRhf(éDj andt40e6 pamsadiits®Oablle Ky g8 ba@0siSsWEk cataByst (59.88

rati.o of i sobutane to n-butane in the
grﬁ‘&‘ﬁ %%QBP@WE‘?%M bons was 0.189. The C4

CONMPRYALR b1tﬁ§1%n QEI@S)HIBfns@ﬂ @&H@é}%@' g af Artrt g%gr C?‘@f 9.4, a

content of grans. A weight ratio of al
sudfue Eomienttof Oroﬁtmmabf Whfue] anfliarrssiduescantent of thregm per gram of

20 0 SRS S8 D B g i

. co@iRtbURHOMSeRIATERS Sharildafonaves @l at 10vebimihit@theSUAdtél in an attempt to -

crude feed with the sane catal&; in the presence of
e

meaigledn Biecrsistleer auid davet ple>0e of (rragack vohune, hergys Ge rate was

.mg Elteﬁ?tlo%e}{ %%ﬂme‘p oduced a crude product suitable

ranspor I on anpl e 27: Contact of a Crude
FeedThd mbthandtelimy/gaide $ead ess dontacted vRtteihe na@lyof atankivéi@ee .
fRo CO/Cs-iCO Catalyst

d Cok t d .
infesrd F535H0r Weureeofvﬂéé Se Aot 8§¥Iﬁ L foagHTugds feed with
thd %ﬁtﬁ y'st??r%ﬁééd?g AP 1% vvas Cﬁar an PR reactor effluent

cata to the reactor.
vdpot)al of 2550 grans of crude feed was processed over 6

hours. Fro differ nc n.initial tal yst weight

ond Reabl AlTsda ey Hide P M RSB0 frbaionf S oty
dlre%ﬁc@&rlngraﬂéat%stqréige ah8 @émreréatarsednmufeh@mgea@ f08s § exams of

based on the wei ght the crude f'eed. A total 89

cafe s grem afatrede fpecbmmaquen thprranator: Rrowdentagtef t»]magrude feed with

d. .The total
R GRHARE  otese e B RO SR iy 2l R s of tora
profud %elpélﬁﬁl@cru&)ﬁf@édl%ﬁﬁ'oﬂﬁ&da MR AdtalOfrodRs: MMeieaNsbr gram of
water used in the reaction. The fgas i'ncl uded, per gram

totsd pgai@ct 0.08 21611@? elrgas ehd Bydr@genol @u mogucaneccbfdlmg pemount of
noxi 0, 05 ?f carbon di oxi de, 0.18 granms of
R, W ‘Fse hgﬁ%ac 1on.
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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0. 65 grans of non-condensabl e hydrocarbons. Fromthe
anount of hydrogen sul fide produced, it nmay be

wesdaosoedsed t hat the sul fur content of the crudect/e@smo4/042123
was reduced by 14 w % based on the weight of the

crude feed
R R e T
The aﬁdl& afio 6AEAIBON Monexite® <ta®b<nﬁd1bmde ciasWidde was 0. 6.

The C2 CChydrocarbons i ncl uded, per

am O C2-
hy dride ety drapathong inghideds pergram ﬁﬁhzﬁ{ag%rb@l%ﬁg‘a ks of Cy
f
coffpatmst 0 SRGHARr O oA 0076 dn€ BFEPUAPARMS ImdBE10 grams
of Ua cﬂmpemican &he mveigm rmmxffosrdpmmd te nhpyaitane an emeonwasadensable
The wei g rati.o of obutanetb%n but.ane in

hY@Wéﬁfbﬁn%Wﬁﬁj%ﬁs gﬁsp Svergty FOR RSSO -bpisne e Gpn-condensable
by SRERBU TG 50,0 0he Of St nad TP RSl O RHMIRALENR utadiene
coniepieaEt(eeD3pgrame.s A mgghtfrandn ef dpheCavlefies to integial §lslofefins was 0.75.

cruefee ms of crude fee the sane
E’S’c 023%%8%8 t? H‘t?lﬁﬁlu%oe%te Vgéa \gfl‘a oke did not

di m'I‘He%r Atal 1H%x§§ﬁ31e\’25t Ser¥nstrites tH&PE&%Bh@us%ﬁbéesﬁﬁg ak ¥ $élatively
and produced a crude product suitable for

hlgh‘ ap orude féedrwitlFine tsrae catalyist indla pl@mca Aficeketdid nat dimdnish the

acBUBL AT Hirres $HG0E Gk PR et qeed pergr eReL BB
trahgigogta%ﬁcrl ption. Accordingly, this descriptionis to

be construed as ill ustratlve only and is for the
e otyodi G 6 a| Byidnogen fpurgetin the-Presence of a

t TthF %g}!)eﬂéftﬁglgléd){éactlcﬁx rSeddlre was

nvention s

: peﬁBﬂn&f@s@ﬁg &fhdltfdﬁé as desaflbed @ H)@nipﬂﬁ%l Hise KX@OPRBELC@F/Cs,COs. - .

enbodi nents. El enents and nmaterial s be subst t‘;‘#gfd
catebSt {30onEranic) Wat shiresd 18,5ee WAREF. Adeiakir s £ragay decriifeed was
pr@(!egs%a%%gl% ABs PRrdnf Yy ﬁfﬂ;é? c@@ irfifd1t Qfapys{ @@ig?{f &R 1%§1dﬁc9’@atalyst

nvention may be utilize epen dent’ Y, as woul
mlbxalrapmgherﬁl 1t4cgrame oﬁdmklelmd gram vtheude feeéfettmnd@hwt}n@rdabter based

o WBighiBEBE PR gt AL 0ot BELORE PETct R RO Of crude
elPRAY frblBkelt! TR IR 3B IncARRSERRRrRbe ohe pwaﬁeﬂwmrams of

elg edlnt lowng clainms.C L A

gapendh0.86 gfanpsr afdmedengoductraxdlidpredtie @moummfmqﬂmnn gnd water used in
contacting a crude feed wwth a hydrogen source in the
h‘b 35 e of one or nore catal ysts conprising a

t r angjetda® helRfal pe$ ghfnh gﬁga@sab @ty StantsOMyABYEER () 18 drains of

product that includes the crude product, wherein the
cad:oudeowa&ueﬁﬂ grams| qf@ath@nrdﬂow@ﬁr 8.18tgrarms olthysireeen. sulfide, and

trans suI f t
0.4 B QF b SRl ety ¥ O Mkl Rl Qe
pro@icall, ibhihf be @ﬁnﬂaﬁéd thabdie @ﬁlfﬁﬁoﬂtent b8R8 ctide feddBy @ reduced by 14
sul fide catalyst, the crude feed having a residue

wite rhaath onothe aeight g the gruzledeashsA p¥homain diie exaRplg: hyidragen, carbon
m(():nrolgiclj cdrbo Sdlgy?ldg W&J‘&%d&é@d@l&%ﬁ@éﬂ}gﬁo 5P&on ﬁ@goxule 1o

carbon dioxide was 0.6.

The C,-Cg hydrocarbons included, per gram of C,-Cs hydrocarbons, 0.44 grams of
C, compounds, 0.31 grams of C; compounds, 0.19 grams of C4 compound and 0.068
grams of Cs compounds. The weight ratio of iso-pentane to n-pentane in the non-

condensable hydrocarbons was 0.25. The weight ratio of iso-butane to n-butane in the
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controlling contacting conditions such that the crude

product has at nost 0.05 grans of coke per gram of
wa@emdosgnoduct, and the crude product has a reBCTIUS2004/042123

cont ent of at nDst 30% of the residue content of the

crude f deternin b TM Met h 307. e
nofePfgersaae oy BRploR e E ré G EbEPaiR pad i e of Cs
coﬁfp%qh'(fst a Bafdiene %ﬁex&fo@b%%rﬁﬁs grams or from

01-0.01 grans of coke 8ran1of crude produc
3 A“mfecml@ﬂerpemr@@is et aep@af@ ergsegrdngof th@éﬁ?lam\sqlhgrgh sulfur

c%cf :}%%(ﬁ é%gg)f grgx(}:?rg %9 rdrg ?e%d §tﬂ b {M &gﬁfst z%g %f;arﬂé? if fi€ presence

of cbRNGidtro@ BiniiBish |théSaHt1fvit32| ef thahﬂdrgsmc balt wtﬂgupm&prbM@u a crude
product that includes the crude product, wherein the

prequgl suifgblede trapsporationqui d mi xture at 25 0C and 0. 101
MPa, |
T e Tt

invantiah vﬁll Ibk lappBentas t}gfsa skitiéd forthe atttin olewneitthis desdriptida.
catal y the crude feed having a_ nitroge q cont ent of
Acgprd gl this dseeriniionistodte Genstrusden Lbesiray e iy and s fge the purpose

o g s ERAE SCa bl LA SRR on 1

to da dndastvodthat ﬂrg foxmmnt @tthe ngenmnm}bmrmdshmmbe& aeretrhare to be
crude oduc s.a nijt cont ent at .nosf 90%
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i11RtRY dRScrfbell ?éfeﬁij aﬁé’ﬁicﬁ;ﬁbcé%ge%a)npﬂevgxge/ﬂ Md &PRin features

resi due content of e cru f eed wher ei n nltrogen
of mnﬂlmmasbajmmedumgemcnﬂﬁm Ao b@sﬁmem trdone skilled in

RETEXEIRINEE R DT -

in fid $1066rs 8EEBEY hédbintWithotit S&RrtRIOflba tthd SHid andBebpBeidhe
of the nitrogen content of the crude feed.5. The

inventiands desceibed inethie fallopying e48in®. or 4, wherein the crude
product has at nost 0.004 grans, at nost 0. 003 grans,
or at nost 0.001 grans of nitrogen per gram of crude
product. 6. A nethod of producing a crude product,
conprising: contacting a crude feed with a hydrogen
source in the presence of one or nore catalysts
conprising a transition netal sulfide catalyst to
produce a total product that includes the crude
product, wherein the crude product is a liquid mxture
at 25 0C and 0.101 MPa, the transition netal sulfide
catal yst having a total of at least 0.4 grans of one
or nore transition nmetal sulfides per gram of total
transition netal sulfide catalyst, the crude feed
having a sul fur content of at |east 0.001 granms of
sul fur per gramof crude feed, and the crude feed
having a residue content at |east 0.2 granms of residue
per gram of crude feed; and
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controlling contacting conditions such that the crude

product has a sulfur content of at nost 70% of the
wamosos63eont ent of the crude feed, and the cr UBET/US2004/042123

product has a residue content of at nost 30% of the

resi due content of the crude , Wherein sulfur

content is as determ ned @;A@%&%«m hod D4294 and

resi due content is as determ ned by ASTM Met hod D5307.

7. The nethod as clained in _claim®6, wherein the
L.sul fAimethodtadiprodycinges GRdEToPRGIMEIPIISENEt most 60% of

the sul fur content .of..t de . 8. The t hod

s crerte Frgh e gl ApEOYEBo R die PewbCEp s Whnore
cafdlyRRWenpiRhe PeinsBlcATh@hl shififdeapilyd utprodade M8 pRodd2t that

rams, at nost 0.008 grans, at nost_ 0.005 granms, a

ing tige @rode pogdne!, Wherea thasside prabygt igradiasidmixiureaj ﬂfS *erand
04 eb B4 RO A0 T AN 08 G TR AR ofne

or nidrétsnsdiorChaialrulfid&, pengemebftotdd angBolbRtal elfida tatalyst, the

the crude product is at nost 10% of the residue
cradsripahipavits 3 meidue gertentaf @t leay 0. Zrgampatperiduespes grmpagicrude feed,

' 2 | & .el. B the crude product has
as?%%%?%%%@d@@%?%ﬁs%@;’% 1r?om 0. 001-0. 03 grans of

r Ies icdniteolfiap cgmtamt}ngfco@diﬂmgs prohdht::/\tﬁhe drhde ﬁiﬁﬁuﬁtﬁiabd atimast 0.05

cl ai in any of cl ai 1-10Q, erein the crude
gr%s%‘a{frg&e RFSZaHR! crw%prgg% B the tdde produtichas afpyigye content of at

- . i

it O TR o A WS, oo LA RaBY TR Mg
D5gbans or fromO0.6-0.8 grans of VGO or mxtures

thereof. 12. The nethod.as clainmed in an f clains
2.1 TR 5 lFEreR g i de el o 58 Py e Trom 0.00001-
0.306:88br 8bnP8.006136/01 QDo fHRIPeratrebudi frillce per

gram of crude feed, and the contacting conditions are
3. al s\ uwttodaifipeetivsingta arhda profectccongigisprpduct has a

total Ni/V/ Fecgn%egt af at nost 90%. at nost 50f°/ or

at FORRCHREA GHIOE frediyiiy? EUEEs SOltceqR TeacReEs et fnsyy more
cathBrsts oipRIOOrA%itnahsBtul MlcAMalRE tChRiNee altold ;],roduct that

wherei n t he crude product also has from1 x 10" rans

inaledes the arodgpradaels wherein the cige preduchis2 Liquidmext S °Crand

015 5% R BT e R e B PR P Brome or

mdib flafiSitidn Aadtal WhIEKE Ferighen 6PRimeidiN@e@Padfidd ORSya! e crude feed
al so control |l ed such that during the contacting at

hayipg t2 motrosegregmient of atdenst 0.00 1 gragspdwitragen ger grgsy ofprude feed, and
o GEGE % NS AP R A5 B0 AP SERRRLE Bl gr e

are forned O
feddeb®d M ned by mass bal ance. 15. The nethod as cl ai med
in any of clainms 1-14, wherein the crude feed has from

0. 2-coptralling camactig qongitions sich teat Frarmdeprodediigs e nieqgen content
e S B
residue content of at most 30% of the residue content of the crude feed, wherein nitrogen
content is as determined by ASTM Method D5762 and residue content is as determined by
ASTM Method D5307.

4. The method as claimed in claim 3, wherein the nitrogen content of the crude

product is at most 80% of the nitrogen content of the crude feed.
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of the transition netal sulfides conprises one or nore
transition netals from Colums 6- 10 of the Periodic
waaims@eee3ohe or nore conpounds of one or nore tPENERL00M42123
nmetals from Colums 6-10 of the Periodic Table, or
5.m Xt’l\ﬁ?%ﬁethgf 5seaﬁlmeh7m clHiifs TRt hoxghéi'émcth@bﬁiﬁg P%d?iuﬁi K48 most
16, ereln at |east one transition netal he
0.@04agrsint,j 20 mase0.803 granfs, dest mast 0100k grands ofTiitro gt feo @rams of crude
clainmed in any of clainms 1-17, wherein an atomc ratio
Prefuctr ansition metal to sulfur in the transition netal
6.5ul TA deicy dfq)r@ddc crﬁ&@ﬁﬂo@ua’i dddaprishhg: The net hod as
claimed 1 n any Cclainms 1-18, mhereln ‘the transition
met adonsauumg @lerudatffaﬁdmh @bmmg@wum indleti pregamceo nfonsyor more

re alkali metal s ounds of
calfiysls e radiongEa L Gy Pivdtecs (A pedptthat
in€108esAhe RS pFRATBO WheirPfhe @ARleProdiRt B aAldiad hfeuRadt D °C and
netal s, zinc, one or nore conpounds of zinc, or

0. ]rﬁlxMBa,etbe tmemé@i me@d) sulfidecatplysidaving adptal abet least Odaarams of one

or ﬂq{g}m ? gtllescpe% I%}a%l? Hfgtfo Eﬁlgl'ta.ﬁélh?lll }a{lﬁgﬁ %ﬁﬁde cat: lgFt the

criide fledd Ha\ﬁﬁg’lﬂ Sulfijr%ht@b%t Q:abt0.001 @hms D eulf@tpepgradSof crude feed,
claimed in _any of clainms 1-20, wherein at |east a

and éhe grude fed hawng gresidysrouteat leasp goerag obigsigug apfogram of crude
o] he net hod further conprising condensing at | east
a’portion of the vapor at 25 0C and 0.101 MPa to form
t he contickinpicontacting cdAditibhe swobtthatdhaaudd pradact has aanlfurafontent
clainms_1-21, wherein the_ nethod fe&{ Cﬁ@gc ris

of g g A0%6 O fhe SR VRSB AGEE Cdee progict s a residuc

coéfégﬁ diaa"‘t Bg(fst gb%rogglﬁl%?lgﬁcgg%ﬁtégﬁ of ﬂﬁzl cfel%gcti gfhefrcg{n ThiRur cgntent is

- as metehnﬂlediayaﬁlSill"Médeﬂmd BAQ9bindolesidng cdnter? 2s é’sﬁIdeteﬂtmrmdh)dASTM

ing transportation fuel, heating fuel,
MF{II‘ngggﬁf or chemicals, conprising processing a ‘
7.Cr Udﬁle%@cﬁé’d: hs Qhinfedh @I&%%Sw%@hﬁﬁg silfurCodtet @Sthe éRide product
The nethod as clainmed in cfai m24, wherein the

is ptme%é@%n@f the ﬁqdﬁlrmstedi sttth¢ tiudgfaede .crude product or
t he

5. shok S dradh aFRoEs it s el e bpdT Brodtpas. per
grﬂh%‘f@ﬁﬁb PeodeRBt SR, 0y Srafis) fAidsN0.008 grams, at most 0.005 grams, at
most 0.004 grams, or at most 0.003 grams of sulfur; or in a range in a range from 0.0001-
0.02 grams or from 0.005-0.01 grams of sulfur.

9. The method as claimed in any of claims 1-8, wherein the residue content of the
crude product is at most 10% of the residue content of the crude feed.

10.  The method as claimed in any of claims 1-9, wherein the crude product has from
0.00001-0.05 grams or from 0.001-0.03 grams of residue per gram of crude product.

11.  The method as claimed in any of claims 1-10, wherein the crude product also has,
per gram of crude product, from 0.001-0.3 grams of vacuum gas oil, from 0.001-0.5 grams
or from 0.01-0.1 grams of kerosene, from 0.4-0.9 grams or from 0.6-0.8 grams of VGO, or
mixtures thereof.

12.  The method as claimed in any of claims 1-11, wherein the crude feed also has a
Ni/V/Fe content of at least 0.001 grams of total Ni/V/Fe per gram of crude feed, and the

contacting conditions are also controlled such that the crude product has a total Ni/V/Fe
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content of at most 90%, at most 50%, or at most 10% of the Ni/V/Fe content of the crude
feed.

13.  The method as claimed in any of claims 1-12, wherein the crude product also has
from 1 x 107 grams to 5 x 107 grams, 3 x 107 grams to 2 x 10 grams, or 1 x 10 grams
to 1 x 10™ grams of Ni/V/Fe per gram of crude product.

14.  The method as claimed in any of claims 1-13, wherein the contacting conditions
are also controlled such that during the contacting at most 0.2 grams, at most 0.15 grams,
or at most 0.1 grams of hydrocarbons that are not condensable at 25 °C and 0.101 MPa are
formed per gram of crude feed, as determined by mass balance.

15.  The method as claimed in any of claims 1-14, wherein the crude feed has from 0.2-
0.99 grams or from 0.3-0.8 grams of residue per gram of crude feed.

16. The method as claimed in any of claims 1-15, wherein at least one transition metal
of the transition metal sulfides comprises one or more transition metals from Columns 6-
10 of the Periodic Table, one or more compounds of one or more transition metals from

Columns 6-10 of the Periodic Table, or mixtures thereof.

¢ 17. The method as claimed in claim 16, wherein at least one transition metal of the -

transition metal sulfides is iron.

18. The method as claimed in any of claims 1-17, wherein an atomic ratio of transition -

metal to sulfur in the transition metal sulfide is in a range from 0.5-10.

19. The method as claimed in any of claims 1-18, wherein the transition metal sulfide
catalyst comprises in addition one or more alkali metals, one or more compounds of one or
more alkali metals, one or more alkaline-earth metals, one or more compounds of one or
more alkaline-earth metals, zinc, one or more compounds of zinc, or mixtures thereof.

20.  The method as claimed in claim 19, wherein an atomic ratio of an alkali metal,
alkaline-earth metal, or zinc to the transition metal is in a range from above 0 to 1.

21.  The method as claimed in any of claims 1-20, wherein at least a portion of the total
product is produced as a vapor, and the method further comprising condensing at least a
portion of the vapor at 25 °C and 0.101 MPa to form the crude product.

22.  The method as claimed in any of claims 1-21, 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.

23. A crude product or a blend obtainable by a method as claimed in any of claims 1-
22.

84



WO 2005/066304 PCT/US2004/042123

24. A method of producing transportation fuel, heating fuel, lubricants, or chemicals,
comprising processing a crude product or a blend as claimed in claim 23.

25.  The method as claimed in claim 24, wherein the processing comprises distilling the
crude product or the blend into one or more distillate fractions.

26.  The method as claimed in claims 25 or 26, wherein the processing comprises
hydrotreating.

85



