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WD 2005/ 061665 PCT/ US2004/ 042127 1 SYSTEMS AND

METHODS OF PRODUCI NG A CRUDE PRODUCT - FI ELD OF

[ W¥EhIdshkes The present invention generally rel ag@Su§Moanazizy
systens and nethods for treatjng crude feed, and to
conpositions that are produce%l for exanple, using

such systens and nethods. Mire particularly,

embodigEEEVECAND PEETHODS OF FRODUCING ¥ CRGDERRODUCT
met hods for conversion of a crude feed that has a

rﬂﬁmypmﬁmgg!at | east 0.2 grams of residue per

to a crude product that is (a)

I'i qui (Timpmsenﬂn&tt'ntitﬁl genenatly @ela.teatolsysm angd moetheds fhaﬁeatmg crude
one, or m)re]P sth ar,e. | \ﬁedLn co arlson
depds pd © i e BSpuchth ToF FRATTH Bt

%etﬁ%sAme?Eﬁlc@leﬁﬂﬁ EmBB&}neﬁ&\@s&[&deerdi@ E&atbl ﬁ?@ Wsts’ixhﬁ ghd methods
at

properties do “hot al l ow t he crudes to
d‘omumanswm qf at eradrs feod that hasos repidoe eentert af ot h?QSt 0.2 gfams of residue

convent I@aél&l)lﬁfc Sg’mdufftg’gt%g%t%lég cru es 0 t‘g:nand(}lOl

‘MP& B (B)%e@tdn\é%i' Yndié ghbpkeiéstift aie 1fn@ii(b\d:ld€in cSnphrisohuol € same
tend to be difficult and expensive to transport and/or

mrm’sssaféhmqud@ﬁﬁdntl onal facilities. High residue

¥ h tenperatures to convert
tClS] g@iﬁyj\, Lﬁ ively, high residue crudes

are t ypiuded thiut hdveahe dr wiordnuvsmitalsle ptogertids thatmpenasilove the crudes to
to 20 produce |ess VISCOUS crudes and/ or

crude. .
occapamica b mapopE b SR R TR fagififies, afreommonly

Al ﬂ&g » crude m xtures may be
d%%?re Ec??é)ucglsaﬁirthgge ven |%nal means. Di sadvant aged
cr udesDimdfvammgbﬂ dmdbs/dﬂmgmmainfelm@m thgildm@&smﬂmméue Such crudes

\Actgﬁi] osl;ee:ﬁfﬁe%mlegp 1\%; o enm%gtga:p I erl%% :i(,j éﬁ%:@cﬁlgggﬁ?nal facilities.
gﬁ‘i{gﬁ&*ue fdd 1BaY ﬁi{rbfatécf atigpleHipatRte toA@IRBIt $he crude to coke.

't ng fromcrac processés are produced,

H&themgmrwy ihdgh réwidun grqsipmmgmmﬁgly togataswitky piates jaf @gh temperatures to

i nv 8 el%‘é é%l %8“%1%%1{1%1 act B&é?ég@ﬁﬂg%h@@?ﬁﬂ{g?%%r femoval

f ﬁ’érﬁ‘tﬁ@le%@coﬁ%ﬁid%@ Gﬂd/bﬁcrﬁ@é trfiytuies npyasbudifficattdisimg conventional
costly to transport to treatnent facilities. 30 Coke

nmgarsor m and/ or deposit on catal yst surfaces at a

rapid ri PORA GRS Wh
It rrayf) ggcaélg ea%f"&fereg ag%eﬂ{dﬁ(gée?gftégﬁé%l C a?:t Ivity =
OprodesSik Af hi§lrogew ﬂéf@dﬁmaaty&ﬁ)chﬂoons; Icenswﬂmgrqwmqmmﬁmdr@gen

used during regeneration al so d
STl rond 1 WOsdSep aReySTLIaNIE gpSeGaled TREReEiR Py e frm cracking
CBER S Bk L TR SRR ot e

ntmbﬂ an (actWH\hy)drogenhhm catalgtﬂ fnep tie nEided do aﬂnlagwanmtqcé fagments
%@%gégg%tgké illjgdrog n is cos )9 %5141'8 ulc% a?ld/or costly to transport to ireatment
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



10

15

20

235

30

TAN may contribute to corrosion of netal conponents
duri ng transporti ng and/or processing of the

g; gged crudes. Renoval of acidic conponepggys2004/042127
rom d| sadvant aged crudes nay involve chenically

neutralizing acidic conmponents with various bases.

PANGhHREDIbutE &S é@wsmdmwmmpoﬁmmﬂmumpoumgmmr
transportation equi pnent 5 and/or pro

A A U U AP b AR B 7 I et
GiBVR b5 ed (ﬁ’h@é%' r%tég;?l@ 1ve th&dR Al ﬁ%ﬁﬂl’%ﬂ% acidi€ cétBforRints with various

COT I 0S1 ON-T sl metal 1n e I'sting equi pment rmay
Iu3es. b&ltdﬁaelyabcbmoswh?mstsmt metalomlay be st ihittanspriation gq]mpment

| ddi t
lor A TER A PSS et G FRIORTFig! ale ghen imvolves
sH ﬁ@ﬁ'ﬁ' ﬁ agnh fhusd {HRARY P E&G&%&fcﬁﬁﬁﬁt mét in@8si@fg equipment

C r03| on 1n Itors may negatively affect equi pnent
mey netetd: desmphlchnetl:ﬁhme&mdde inhibiti¢esrosianemay, intviekwg aglition of

duct.s lﬂlﬂ-fgt 8% ﬁ {)3 a} Sﬁfi (% ﬁ?dtgﬁe %%Bgﬁ,%g %18%9 ?fﬁcessmg of the

GRavafiapa drades. e ¥ %FEJ)I@@SREH iﬂlﬁﬂ‘}lwrs\/rﬁﬁbaﬂegaﬁmlgnﬁfeef equipment
Iron. Daring processing of such crudes,

usedtte piovesstthe cradey and/erdhp auality obprogiets PrQQGﬁ?daﬁPWéh? grudes.
oy g@?sga " ng gp.}ﬂ‘ér El}a::l%zecgc %fatlvgﬁtlﬁéﬂ %o&lits tof‘ ﬁlei’afl’ b&’ntammants

vol u eposrt

fipckadplel ﬂckélevahﬁdi@ﬁi laﬁd}bhr@ﬁ Dbfing ﬁtc@bgsatg of such crudes metal
D sadvant aged crudes often i ncI ude organl C

pentamizanisand(ar sompeangs @f metal g U, oY, e&)ﬂg&t on surfaoe of the

nz'ft%,lra/({t%e gl#: voth %Qfﬁg&a&i} the DALY ggt Iﬁ%ﬁ B%sﬁgﬁla use' 442 8H®in the

an adver se ect” on cafal ysts.
&étk@dyloflﬂﬂ@lta]ﬁﬂ] ts and/or al kal i ne- eart h net al sal ts

have been used i n sse or desul furi zation
resi difs p?FQf%é B4 ey Ibpuﬁéﬁftﬁ 06605?5 (for example,
?ﬁ@%} tg ge ?ﬁﬂ%ﬁh@é&b CO?%&B}’oall? beRChdt@8atdns@hdy, in some situations,

oor nmetallization efficiency
havenai adwmseéffsc:ihmtcatﬂiysﬁ | Adkiaki segal isalks andéey alkaging- “eath metal salts -

t til t f
T TEEIE R Y N
g&&%@ﬁﬁﬁfrﬁé’n&ﬂ"ﬁﬁei&hgﬂ prédacabRbf b1 11@61ubtdslﬁdgeppdmrdiemetail1zat1on
adding a diluent to

sadvant aged crudes to | o e.
nﬂicgmcy;fermtmn aftsubgiapinilrinsspeishlersiiwi |IH§<“FSS=PH£BZ%’H of large
Ly
WERiER P AR R B ot Eeralfly Ay prOlQUBL S

C r udeSopiPréRsied orciagiroviag i duatityt ofamtlednclnde addisga diluent to

costs to handl e the disadvantaged crudes. Addit.jon of
disadantaged caadgs wl@wsh ﬁ@g&glgrnggp@ny&ffpommn prgontnhutmg to the

a%s%gﬁatnkﬁ%gé pm%%@{;g?‘;?ﬁ gg’tﬂge’g% g%%ve% “@i‘ne&‘ll'%iﬁcreéée&osts of treating

dsadvantdged kerides dbelio, the dodtoof cﬂﬁxeﬁ’ﬂutdéumaﬁemed absts to handle the
3948759toK|n 3,957, 20.t0, Fu et al,
3i9dviotered cochn aRtigmOS ALt 1o & dgady pisaed HrUdE ) fifome

gﬁuﬁgms,f@ege;&é%gh@q,fgmgu gdr- et al.; 4,127,470 to

24,140 to Fujinori et al.
4 437 |98(Pdtent Brsedly 36,7 14ta &mcmeualz;zﬁswwm@émm gel.; 3,847,797 to

4. 66 6 rek; .5
Bsterngh 300 288, B IRRIRE Shaisn 350630 o P SERE IR 768 10
?&é& 1fum B 224 %,080 708 Qo SRR ctQl.; £1119,5281h Jhkifd, JPat §It4,127,470 to
VO 2005/ 0615665 PCT/ US2004/ 042127
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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Application Publication Nos. 20030000867 to Reynol ds

and 20030149317 to Rendina, describe various

WOPRESGasesand systens used to treat crudes. ThepeT/us2004/042127
process, systens, and catalysts described in these
patents, however, have limted applicability because

- Agfplioativn Pubflicttion Nex 2003600086 Dl Regnokistantl 20030 149312 to Rendina,

ehalbE RO ST OB PRSI Pl HapLrles (HE pgeps g and

c{@ﬁ} HURscribel G HREE Yatk s IRFWEVEE hE AT RMBM hppl AABiliEY bétause of many

ency to consume relatively |large anounts of
off yitr tecjenicadl prabiegns seé &rtheattoye. Ot her undesi rabl e

A M T
rdlAfVelP hihtesidhd, ¥ t@RIeAel RRicefods eqiipmean) dad/or ARindency to consume

cont aim nants). Such (gropert; es tend to 10 cause A
reledvsle targe amoenty ehlydsegen duringdiseient). dpthsrupdssirable properties

.1 neat nent Gl I ti j ' ' LG .
PR30k bbbt phIRIMEcoPAERISS SRAERS WaRivaly i
TAN] @aascallishand bbterdiyehng @ad/od nictal gohtamdranes)t Sudihpmperties tend to
there is a _significant econom c apnd technical,. . need E%r
caio RS0 IGS i ¢-EETioRa HaRPOTaen §id)rfesiment dagiliics, including
{R0E B0y, dSbBRRURALAAFHIE PHES: piighng, ablitfncreased usage of
dufihyg TrbimehvERAIsOMetenis arsignificant emopiniethdteeliieal need for

.generally rel at 0 syste and nmet hods for. contactin .
1g1pgq1{§:g@y¥t§@§ thﬂés@ﬁ@// . catalysis gcgtcgpgpgpgn Pgdlﬁ?cgv&a ecgm%des into
&%@J{)@ﬁ&g% R? ésghﬁgmﬁm%fé&%iralﬂépdua and, in sone

e [ on-conde

nent s, nsabl e gas. Inventions descri bed

SEVEMARYVOICTHENENVENTION ate to conpositions that .

have, .novel caqnbi.natjons of canpgnents therei :
CompdarETisns At oL B ARGy PHE S ipeachE ontacting
AELAOER G Y88 R $hdi€ Eahsts td Produby £ fithlgRoducovdipdsiag a crude

net hod of preparing a crude product, conprising

mroduch and.riy seme embiedimsats, npr-sordensablogasn Inwnpens fescripged herein
f 3 .
BiCaE Gtief S iopBRfiSuf B e pbuli ol of Amponents therin.

SRR peSitions @inte)sbtain@biny ading the sEmi Gl mettodT Hescribed herein.
invention al so provides a HEt hod qf gro uciéc‘gﬂ1 aﬂ crude.
pr oduBhe ingentinnipsevides a msthod Of PFRpatng ¢ G ChicPRPESIng

& | f A talysts t
%é?a[gﬁggﬁ g?@g f‘c‘%r%rg}llj Elﬁ‘frd&lrgg? g{tﬁ'@e £ th® BRs&ce P be or more catalysts to

ce"a product that includes
prbéucerthiel erude prhdutt, wiversireome orhmorerafdles gatalyiie comprisgs a catalyst
liquid nixture at 25 C and 0.101 MPa, at |east one of
GOREAIRIAE Mafi&w4conpri sing one or nore transition netal
sul fi ; t | i irfdepro@idtemprising:
of atﬂﬁggg%nZﬂ%o&gﬁﬁgﬁsségfﬁq}dggf ue l%ler{g%‘; am of crude prising
domtatiing 8 coieltedeed withl a by dagEn/soreibdthopBemce o @ne or more catalysts to

S G B G e o o s
B uid SniRbuRoM S5, °CtaAg 0CT01AEPR A Wa6H orfeasT tied cat9&ts céinPlising one or

grans of naphtha per ram of crude product, and the
meysransitiongnetal ct;n,@n%ah@grmd@ feedihayiang airesidue cpntgnt of at least 0.2

2005/ Q61665 PCT/ US2004f 042127 . The. | ' .
PR RS P Wt o1 15 e e o 85 ] feiGa DS307; and
Eontmplliry ddfitacting conditions such that the crude product has at most 0.05 grams of
coke per gram of crude product, the crude product has at least 0.001 grams of naphtha per

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

t includes the crude product, whereipcihe2004/042127
g{(ﬁ%ggléﬁrlg uct is a liquid mxture at 25 C and 0. 101
MPa, at |east one of the catalysts conprising one or 5
mor € FHARvhdion Al IRIra¥idssd Mt of dfepaiing a crudderédret comprising:
having a residue content of at |east 0.2 %rarrs of al
coatictinga peidedeedwish 2 bydrogen sace BdheBIesTnte 0EANpHT REFfatalysts (o
Vet hod o : | Haekif HadindepiSduct is a
I’gﬁ@}?e@ﬁgi% P’f?é‘ugtrqg%téﬁ%{r]%é 318% bl@gﬁ%ﬁ@ggw%gr osene. the e
[REPEEAAIAPSNC aall 0l 1A MPE) a2 lagsieore offtheacatainsts cemprising one or
gram of kerosene, as determ ne ASTM Met hod D51
ot eeiion ectHL B gs-A0A O PAG (S0 PAYIng B TSP BRI 4F 8 least 0.2
of at -Ns bfagdided HHARANENIBREd D5307; and
%%@é@?“%?h‘fa‘ o gg%%u(gﬁecrg‘?eo u‘gz’tearS %wﬁﬁlg atb&m)st 0.05 :
@RmaBHingf coatkting esnditia@msaéh thatithe cprdsdueduct Wraprises katasess, the

al so provides, a net hod of, producing a cryd :
kesosspe bavipe at kU geRg of S PR ‘{fﬁ‘egf’s%‘/eg?%géetﬁmn"d by

bt i W es # FredBAE p6iat &latsinperature of at most -
%EM@%@%@%&E%@%@% hat 1 ncleudegszptlhe crude .
B0 o0 Ustdetotibiediby ASTEMOViated D2386cand the arutls pradygh aving at most 0.05
m xture at 25 C and 0.101, MPa, at |east one of the
gramg|of spke P TR SL FdS BERWEL 1oy e transition netal N
sulfi ‘f“ﬁg‘ inv%H‘%or&Q?o ?fo\}ﬂfés %%T%i‘hélﬁ&f PEdiiRES biiide peodnits bdmprising:

. grans o

of at "I'east residue per dgram of crude
taesktinpandudofeed ofithiaiydoagenaotice in tempuesenesef angoR nqrg catalysts to

o B S By Rl e o
g@@gﬁlﬁg LOSEST b 6.1 0TVPLC af 1egd ofbtbDheicatalysts compuiising one or

at nost 1.75, as. 20 deterni ne& by ASTM. 10002 |
Wt ransDEctEDetaT hulfides, en thepridedeedharnaiptesupconeR Gt least 0.

roducj ng.a crude product. . .S neL: cact L hthat
B By o AP c PR o o s

%{keﬁrﬁae gt‘éﬂﬁctch% &l 46§t9.0grams of voles per gomabf pudd praduetedth a weight
i'ncludes the crude product W&g}&si,n t he rudg 3r§§*‘f?158t175 as
raticeof dtomyiei hydeogen e atomic carben G‘.’f!?lcrﬂ}%ap, rogyct of 2t 75, as.

' f I I Si 25
SPrBineh 35 ARTMEPS FTR0 2100 Re cr ude 1 sed havi n

ga ..
r esi dumeGRVinEibh ab pedvilleasasmethod of prodneing f cruslei produch&omprising:
gram of crude feed, a et erm ned ASTM
pezeatingmeruge f&qd; V@m a hygrpgensourge Jp;the %eﬂlgggfr'] E&?egor more catalysts to
gahgc[ﬂgg acf@tra.f)ﬁgdﬁﬁvtﬁat ihdhudes %&&H@@{J{O@ﬁ&, {vhein theaAtde praduct is a

ntro ng contacting conditions such that the,.
Giquitempragua 25 REand 0. 14 dviPe, atleast-aneiod thepgatalpsts oQypRHng one or

the atom.c HC ' f t.h _
o 2 S iSRS bl s OB ofor st 02

J

t ' t oftfbudelTBed; fat detefraingd bps\ ST dMethorbB5307, and a
t@ﬁg%%e@%gte ggé%@BOO?, t hee crude pr oduc_t? avi

at, . )
|vesigit rati® 64 atgmécBydrdgandp latavaic ,ggrfbogr(g,lﬁ))dp ecgrgg%feeh is at least 1.5;
prqduct,...and the. naphtha ] I i
ol R AR PO BT Sy e B2 BRoApHlan lorl HC ratio
YERAUCI0NH o Pihe labiic 1Y/0uES of erpudestaty the arodet protuct hawing a residue

crude feed wth a hydrogen source jn the_presence of

awetent ofiatmeoss 30% ofshe residye caniog F oA 89, 2 deftied by ASTM
Plﬁ%ug ﬁ;‘% 02 Loy u?% é P Ghifrhs ftfbhtha per gram of

[ S ?)ﬁe Sfﬂﬁlépgédé‘gﬁﬁ%q’, tgtre%!tgmphg crsude i|c:)’rodllj,ctgr

| §ude product, and the naphtha having an octane number of at least 70.

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

contacting a crude feed with a hydrogen source in the presence of one or more catalysts, to
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liquid m xture at 25 C and 0.101 MPa, at |east one of
the catal ysts conprising one or nore transition netal

nd the crude feed has a residue contgited 04,042127
.Troggs Gg‘az grans of residue per gram of crudﬂf’?

as determ ned by ASTM Met hod D5307; and 5 controlli ng
produdesLiotdl praduotlihhit indkdesihb ctd’nhtprd)dlmt ovhediein phmtud@ pmdgct isa

h‘%ﬁé P?%r a”é 5{?‘;‘: klg%%t%ﬁj 1&@@@@ l%t l%‘g"t %ftﬁge ﬁ%%lggg cglppyél,?mg one or
mllt()?@éénslt%gl  m@h SuBRRds, £:d0Rd cAie Tedtias hEHER nidnb Of at least 0.2

erosene conprising aronatics, the kerosene havi

glanmstf résidueqren granobf emdnteed.cs qgwmgtedrhYo‘?&S'RM%@Wé [?56397 and

det ﬁrm n%jarcb %QST %‘}Sﬁ’P&éﬂ’ %8?%% Sd‘g S?fcrude

proagt(:)tlgt Iast @500@ grRnddMRPhi, Hhehbpivbs hadn S&anﬁﬁum&asﬁ' at least

grans of 'vacuum gas oil (VGQD, .the VGO havjng
Ttat leasisd.00] grapsaikersbenss ﬂwdqerc@gnq)@qm@m%pg gomgties, theKerosene

SERHE ok S 1By s 5

Mefigod DYESH, b theli@fospictydvitisa ﬁeéﬁﬁglﬁ@intxit apemgerature ofiat most -30

crude product, conprising: 15 contacting a crude feed
G asfdewmmhddlje‘hs ol D2388; g5rleast 001 grmms Rl VBFUY eas ol

CHG0S 210 4Bl o3 R3S il P Bt G0, s dtemined

b§ 10 Rt RIPTBH90; aﬂ@ af Bb&t (LIRg@rid ¢ rgididyias deétamrindd buASTM Method
m xture at 25 C and 0.101..MPa; the transition netal

‘DS@P7.i de catalyst. having a total of at l|east 0.4 grans

of o or ' i

t ot alr-l%F ﬂ%vr?gﬁ{w %155 h&%(*ets ?tﬂgde c% +u£h€ ﬁ%nﬁg ‘b(r:%@’éncgfnpnsmg
chaaetingh ragé fegd awm%lnydin@gencsnuﬂ:ﬁm tfe prt:seheegﬁ o1, @ regra eatalysts

of residue, per of, crude feed

RS PIRNE AIRGEIBE el SHACE SHESt PR EE A aE! Piegedt thacHictudes the
galrédd& 1R e \thad f18dudid Rqiagatire RS o a5 101 MPa, the

e per gram of crude product, and the
mnsiﬂen nmab dui€ide batalyst. hammtai ofiatieast §4 grEmyHS PRSODMETe

the resid nt ent of r

n@gxmmm SHEACHER e oE il afaiFioh Bl s alill e thude feed
g%%é?&ué)éo%ﬁ@ bk 1&&09@@5 Gﬂteéidaue @eﬂmnsofrmude feed, as

con acting a crud with a hydrogen source

dptemamed é)yoﬂismdvlgt&mdr&SéO’é,mmygvgllmg @ﬁgpq:tg}gr@ngmons such that the

transi t al If| I lthe crud
chidatduetFg it 8 €-{ti SPYRe Y8 rald ¥ OMEFrouct g he crude
ﬂ&&?hﬁ@%@he E@nténtlof gtindstrB0% of the aésuilﬁe cﬁn&nﬂoﬂh& @ﬂude feed, as
MPa, the transition_netal sulfide catalyst having a

dtemnnedﬂowﬁe%"EMMeﬂw@Dé&Q of . one or nore transition 30
gg: g:%ﬁlil{f%n%%ﬁ a6 'pr qﬁeﬁnb&ﬁ?gltddﬁ nBBcAldeSi#bdic &omprising;

crude avi ng nit ogen cont ent 0
cohtab®@si cride Sdedovidn® h;adroge:t somgreerin ke prgsence of o erdeore catalysts

o oo oL B e Beprogheh B pF G sfliuces e
rsm,f&héré GhE LTINS 1§9'1‘iﬂhfd RRGurs WEPs thakd 0191 MPa, the

Tridt product as a nlﬁoogen content of at nost 90%
tfaﬁlsﬂtlbﬁ matﬁlrsuﬁhie catahytsehaving a total of leadt0.# geains efaneton gore transition

crude oduct has, a residu 200 1665

PRt OSSO SROSOR Ao e ROy s aE R frgd having a
lif n%éﬁ%nféﬁ%ﬁﬁtlea‘?,f 0.0 E gl nitesifén poh gla &Y dridd f28dknd 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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is as determ ned by ASTM Met hod D5762 and resi due
content is as determ ned by ASTM Method D5307. The

%ﬁé@{g}d{s%&gal SO prow des a net hod of producing @mmmulﬂ
uct,

onprising: 5 contacting a crude feed with a
hydr ogen source in the presence of one or nore

c&ﬁ%ﬁlo\f ﬁ{ xﬁostcf’:@‘%’&f ik Dekiduct doatent &1 tBE cARde dteds whkiedienitrogen content
catal'yst to produce a total product that incl des 1

h
iscasuterpined bytASTHdYiethnd D62 pudieesishue agetent is o5 drFEpingd by ASTM
@Mﬁ@@t 25 C and 0.101 MPa, the transition netal
atalyst has a total of least 0.4 granms of one
OF MYLEirveRiie Al®Providkalmetidd bijesdying gcade pioduct, gbmprising:

transition netal sulfide catalyst, the crude feed hasta11 sts
cantaaiing a crodefeed/mith aesiregen sorrca in the pgsepC Cfr AnEe Gy

Ni / V/.Fe per .gram f ludes th
cAmprising 855 ansjtion 8}??% nﬁlﬁﬂg%a‘%ﬁﬁ éﬁ‘&g.lc% Qgcrngl nﬂg‘l@@uctrtggcﬁgc udes the
chfde cﬁﬂt@@heﬁdi%&&hdr@w%rodﬂd is a:hquldgﬂuktm%atcl:ﬁﬂ(bm G o1 MPa the

condi tions such that the c uct ha
oo Bon e seiide eeREsHR AjpakPUFR DG R? 200 of Tt ansiton

d tudeedd has a total

C”} g@?ﬁ%@?@ﬁé&%ﬁéﬁﬁﬁg@{%e crude Ségge at he et
Nirooe contestusfiat least (060 sgrame of NiVéir peyfgram of srysg deedz apg the crude

of the residue con of. the crude. feed d
e s PR AR 6 Rleost O LGt BBy oR B PR pL AT and
%?ﬁﬁ’gg %@% H8itfoAS e thith@srude brydutied abmoé(S]'M grams of

e Invention al so prowdesm ngft "
d@kegemgmm of cnrdeqaeochrcudh@crudg pragnethag g totably of at mos

e f
chr{g ofthe Eﬁﬁgﬁ" & S?QFE’/'J‘S%@{‘ O%GH% g %{ Tlflg Ic{hur&etapp ruggéifs?eflgzﬁﬁu@ Eontent of at
M54 80o S tﬁt f@,ldﬁ@tc@hﬁéﬁ'@ oﬂtﬁe prfudel fed, ﬁldt whakinp¥icd{etcontent is as

I-ncl udes e crude product, mhereln the.cr r.od

dcsormibddchyl ASTMMgthoddps86s, ediraidee aanentings e ifd £ AsT™

Mgg’ga]:gsﬁg metal sulfide catalyst having a total of  at
~4’grans ‘of one or nore transition netal

sul f i PRSinREiticar 28 d}ﬁbviﬂes amettrodrof iptadvningst indepofpgtecomprising:
catalyst, the cru

feed h | f
e rm e 5k et 1 e
dthe 2 ducath e
an sngg azéar}sﬁﬁqu%%ﬁ?gﬂﬁ% Ldifdy#t 16 ﬁﬁid%@a st &gﬁ ucathat includes

resi e per ramor cru fee

émd% ﬁ%ﬁﬁg%&f&ﬁl ihe nhabtpm@acwrml?qmcbmctm 2P 1Gan ngel 01 MPa, the

crude product ur e ) 0

trimsition Iﬂaﬁﬁl Pofide ‘?ﬂtﬁ%?t Wé‘g@r g t?aéé g?ﬁ nis%[?r% Gg(i’ﬁore

ﬁ'él%({'tg)% @&?eggfam 60M0te ﬂbnﬁﬁoxﬁﬁlem) silfide %talfysﬂ; the crude feed
ue con en f the

crude feed, V\,herel n suhf feed, and the
aonhgatulifir coa’&nﬂdeéﬂmh@ﬁobgraﬁ@ﬂfll crgﬂg ced, an

Ere Fo HRIBE AVERE R FPR L [ atng OF A g e} B Of orude feed
Qﬁ@%‘lﬁl‘oﬂﬂlogacoﬁa%ﬁﬁg bbmRptiomi sath that (hled:mdeqnbducjz bas a sulfur content of at

conposi tion, co r|S|n m Xi a trans

mdgg’éO%mﬁt}w srtd;fuggorgmt q—ﬁec& apd 3?95 Hﬁqtj,as a residue

oxi del al Xt o Ifuar content
enen A drorarapf L ?518“3 GRTFL OO PelcRe 5%%’2?%%“"3‘“% et 8

%51 dét@ﬁrﬁh@@%ﬁsm mihcscemwm@dtrhadumammm astdstenmined by ASTM
2005/ 061665 PCT/ US2004/ 042127 in the
Mﬁh@d@&@f one or nore hydrocarbons to produce the

transi Ie A hisS ﬂ'&ﬁ&j& 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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catal yst. The invention also provides a nethod of
produci ng a crude product, conprising: contacting a

whYbRsERe W th a hydrogen source in the presepeq/i2004/042127
one or nore catalysts 5 conprising a transition netal

sulfide catalyst to produce a total product that

irl 16 Ipustesce dfone by dprphydtocirbonstte pedduce He transitionpadal sulfide
is aliquid mxture at 25 C and 0.101 MPa, the

catplyplsi ti on netal sul fide catal yst conprises a

{r angiyb iRRfiE ao Bivided® méthed 6f prdBudifigs ¢ pRaitucs comprising:

resi due content of at least 0.2 granms of residue per
coitactingfa andelfeed evth a nairogemeoniosdnl theypressaqaelianersgnore catalysts

D53Q7; tralli tact. ¢ it
e S B S8R S B gl s
c{?{?gtp%ddcﬁ%ﬁ%&@n QRIrEAY profiudthiea tiguidenikage at 260PC wink04Dh MPa, the

transition nmetal sulfide catalyst is t aj nabl.e .
thapsition micte) salfide satelyst comprisesn tignsiten met! aultqla%t'ia? cigp feed having

to.form ransiti net al i del ' . .
oEt PRtk of Pt P SR ot U8 pRERn I b, o Getermined by
ANPHINVIEHYE D3307.doRe6ing @ofiactvontitions sudiehiatahecruda groduct has a

reacting the intermediate with sulf i n Ehge FESENLE . the
resicusrnontent nfatanes) aPYcaliBorSIqus COREHLRAIANE Fudd fred and Whetein

transiti | j >at v The i . d
g5 s 8 Bl S B mizing ey eRThigfTovido and o
HARNALESH ReHn a BamitisH ineigl axide/umbeal Salethixinten reactiygithgdeansition metal

source in _the presence of one or npre catalysts
pidsdustel st DETe SRGUUGFOREAD oL PLBLETERE s Fiiracthag the

r od i 0: 1 H - i &
Dle9duhte gi‘l’ﬂ‘é%ﬁ%? g% 1219 8?5:589& ' RE ¢f tndré hydrotdrbististto produce the

xture 1 MPa, and the crude feed
thavitiog naétall saifide dtabysyr ams of 20 resi due per gram of

crude_feed, as determnined by ASEM - .
o odiEeigvinton DR b PrB PR B Bt comrine

' gﬂé Ayddogas bodcdthé presaice toff ene apmoregatalysts to
‘%Eya?iﬂg%c . 101 MPa; aand orm ng the cryde,pr.oduct, .
pebéucei artotah prosiuatbatineludes the amide peqduch T el produet s a

t: at t
Pr o&l ugG a%} ésg’g:semd;q]ﬁ@éi}@%fa{@ttﬁ% ot ? li’é;@%ag@%ﬁaé gb}gmh @rafms of
1‘3§i9§%p&f S8 dTleridePeed, he diEmined by @STM Metsed D530% prodncing at
(0]

aromati cs per gramof VGO, 3gs determ ped | R
Tt laqubrtieseibe toial preduchas? V@_oggcoga%%ng fe Eg P pogéhe vapor at

o PR Mo T MR Rt prodiR, JRAN Hhihudl preduct s, per
Samns c&ﬁdw;%rﬁdmmaeast mgoxfagmmsgtsf ripllie,the mli];ihthg/}fnvlgw octane
mamparadablesst A0aieas P DEEATHER Y Phe AL GO e il 4t 0.3 grams of
%éﬁ}%ﬁiﬁ% p%'}'&}grp%k'ﬂfd(?,eaa HeGideRad PV etBod 868/96] dlidat most 0.05 grams

eas grans Of residue per gram of
61 1eslidué e deteaningd byraSTMdMethod RSFRF.Met hod D5307, the

(I\:/Ig g d e gﬁé ?f@;ﬁo%éaﬁﬁogﬂjgg g &Qnétﬁ%cgéfe %@tﬁucéxr?ga%n:c 3 ?9 E&lj%xgt} comprising:
E&rﬁgdﬁ%‘giat &]Edé £28 i AR4rcea Wbt iR pidence dfen inanghnih aalt catalyst
aving-a

east 0.001 ‘grans of nonocyclic rin

— »

0 prodtdecstoped praguatithet inplades the cruge prodads, whergin efeedhasa
PCT/ 1JS2004/ 127 . det ' . .
OB £TToB! B TGRLAR BTGP er B oY g G fermined by

AISATE MLths EDBIVE thdGudieproanities ligyidAfikira/at 260%C DEBO Y01 MPa, and
the crude product has, per gram of crude product: at least 0.001 grams of naphtha, the
naphtha having at least 0.001 grams of menocyclic ring aromatics per gram of naphtha, as
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The invention also provides a nmethod of producing a
crude product, conprising: contacting a crude feed

%tzhomlwﬁgrogen source in the presence of an i NYFYEH64/042127
salt catalyst 5 to produce a total product that

i ncl udes the crude product, wherein the crude feed has
datehﬁﬁied by ASTNQvEtholl I)ﬂ?SDméeasOO.QO.b g offidistidleteqiaed gamost 0.05
gram rude feed, d r.mi ned STM Met hod
mmfo regidue, @ Ga@%ﬁ&ﬁ@@&ﬁ% BYsteture ar 5 C
and GrplQdy @n aEB %roﬁﬁ@s Eﬁlh%%d Bf BrbdGéinB ﬁ%rudéﬁiro&[o@ rEio‘icl'fpnsmg

crude product I east 001 grans of diesel, and
cdiviastig mdafeekievaﬂi a by@:ogtmsmmﬁméﬂnﬁ)msﬂn@% opan IDQFMC‘(WR catalyst

di esel det Met 3

o Pl A% Setden Ehel gt itod iy WHAEHR thErudE A has o
rBdide QRRnt GﬁatHSdst O.Qr%%&‘thgf)f Nsidue pér gaincsiivnirdey; ab Heterrmned by
Met hod 368/ 90; nost 0. 05 granms of residue

ARTMMithod Déﬁbwmma ipoetiuch @ﬁlqmdm@mtwaﬁ 25 8 28 99 01 MPa, and
‘@r ?}é??ﬁqu Gtr?tg,gﬁz]oqr gram ﬁg glgﬂg o@u@}. ofRLo‘i ?ﬂﬁh% ?% dlesel and the

dH6%e] KR ak Teabtie3 pr@SLoTGRoMAt @ Det gﬁﬁgﬂfﬂleseﬂgabﬂeteahmww IP Method
15 to produce a total_product that i ncI L#he CS)P#

36858k @& least\ﬁéloé igramyef ¥ikh ang F@d\ﬂ@? hag a p%t gFqmatics per
at_2 t

%%!Ht é@tﬁ 1 asetMR% IE Ibl@thS& lﬂ@@ cad égﬂﬁasﬁo 08 $EHEof residue, as

rans o ue per gram of
aﬂ@e‘det@dasnmmﬂmﬂ@m by ASTM Met hod D5307, and
the crude feed _has a .nopnoc C|I%rl aroma
cont éHe IBTension REPTOVeLH Hiogior REIEIREN Lok piRguct comprising:
With Presé@itt l’oi’hhiﬁiﬂ anic salt catalyst
RLARAL FSnRE Tedll BHTh By RicER sh i (RE Prose o h 8 g
o pidduce am@abprodwtthal ifclgdeante ahdhyreduetawbersin thn grudgpgoduct is a

PR A8 £ a8t 0 T BRI Pl o T AU REP B Lt 02

%Hﬁx@ of Rafduk per %{ ABESE RuRsiRed, Adsichmied 09 WS TM Methgd D5307, and the
romati cs c nt of at |east 5% greater

han a
crodofepd hasa mongcwilg wrRg| ac@n@twmc@menwf at FR@SHS & @A efnonocyclic
wher ei n,.nonocycl i ri
Bk PR P ot eh e oot BTt oDiinfiRting SortBtions such that
Rirfhgi tHE SorRadiiige ehoet 0. argeﬁﬁ@omdmmhm tht extunet condensable at 25 °C

r|S|ng contactlngacruef ed with a dro
miﬁp MRarefosmed peiceragrofgmdefaed a5 deteuningd Ei %E ance, and

&GB?EFE lﬂ%dﬁ%}% e oﬁ'&%taﬂas B & clfcg-ﬁ?[ dr@ﬁhﬁ&%nfeﬂ?oﬁtqgﬁt 5% greater

he crude l'iquid
ﬂiafthlﬂﬁ@oayclﬁmr@ aoshaficsléhhtduPef the Iualdcrfcﬂﬂe whersin mapoeyclic ring

yomeHotAonemG gasrdsisamined Thoh s M ¥eoB Perbnt vet nod -
HPH Met hod
D5307Th@gl%ﬁﬁb% ah Hk gﬂg s b &fahd¥eT pRotRli d (HadeARAEY comprising:

expressed In grans O [ efins per ramof crude feed,
egmiacting trophdei fng:l wuhtaehydrmn sowrdé iri tha preserde of gadnqraenic salt catalyst

crude _pr oduc an ol ef i,ns, cont.ent t

Brampghoe i PHET B PG o bE AT B Prodiis o R ggode product s a

%\ﬁﬁ% Rtued &fsPCCHRIET] MPadthe cAfleFedH ned residudotent of at least 0.2
t ocf D6730. 8 WO 2005/ 061665 PCT/ US2004/ 042127 _The

gmmsmf rrmﬂtwlrxeo gpof cude feedpasiisterminedbydheTMMegthed (pe 07, and the

B koS BERIERS Roheni BHAESRIR Bk HF AchAE e f ode feed

G &ln‘ll%lll &n&"cﬁﬂgl @@acﬁhéx@tsabh b etudepréduchhasumasiefifscontent of
crude uct, wherein the crude product, i %
at least 5 greater than the olefins content of the crude feed, wherein olefin content is as

determined by ASTM Method D6730.
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liquid m xture at 25 C and 0.101 MPa, the crude feed

having a residue content of at least 5 0.2 grans of
Wio‘ak‘;&ﬁ% gram of crude feed, and the inorganper/estdos/042127
catalyst exhibits an emtted gas inflection of an

emtted gas in a tenperature range between 50 C and o

500 Gype iaventieh @ls8ipp@Adeya theilipe bebrofnsing i csudef prodwed, rotrprising:
(TAP); and controlling contacting _ conditions such .
dhattingecnde feedovidtia bydmgen spureespdhrpresincg of an inorganic salt catalyst

expressed . i.n a f [ duct i
15 oBRE o PP AT TR S R o ol el M0 Brude product s a
IRfusRifraR i 24 6C whe 0gion MPs ithitierude feed hiaving aassidue content of at least
determ ned by ASTM Method D5307.. The invention al .

(&2 guamscof Tesigis pes grase of prde fsefgang tOF IRAISAHG Eﬁﬁﬁ‘%ﬂtﬁy&%ﬂ“b‘ts an

OB '%EAI iﬁﬁﬁﬁgﬁ%ﬁaﬁ%&iﬂ@d estih Uqenpaasiritanbe Bethedh 50€Q and 500 °C,

presence of an inorganic salt catal yst

dsQleRimitied dya dnnicad] Amatykicof Rbducts (AR end eonsradlingieontacting
product, wherejn the cr d%r odu

R T
%eg%}zgﬁl 6f efapé gggg ge‘, ??Et §830%of3hd FesiueTBnieht ofthé druee feed,

gramo eed, the |nor%an| c salt catalyst
wherpini residuedoniterd $¢ ast datermimersrhyaABEMIMeRI0ddN3: and t he

inorgani c salt catal yst exhi.bits- ' ising: |

| nf1 oBes yegron afp SV a S usbd s Eed GRaPBR e comprisie:

ﬁn&‘ﬁhﬁ E'EE&E%EH’ witB WA geMB@krEs irthe prasenchaftan ingrgAmy salt catalyst
ereli the emtted gas inflection te

eratyre range .
tosprbéiosmental ploductiba includesdhe eiude pquugg whergln ﬁ:grpgu product is a

.he .two_inor i C | | 68 ARl oS4 tent of at least 0.2

L‘é‘\‘?‘ﬂé‘i"ﬁ“ﬁ‘?@%ﬁ%dﬁgﬁl %@?g@%i C sa %a)}tl:&gtaal ysltl? coallln%ll.1 °

gﬂmsrdflrééim (29 Btae bf Brade fued) the msganic balt ¢atalystivempriggset least two
r

:rﬁgf%fé?g%: secinishe Rl Eﬁii%ﬂg%ﬁ g;ﬂ;d o
‘ i uc .
e Pt 4o o § Ryl rahil? pC B REDy TephAY Bosigag onProcucts -

i('mxﬁn tHefeiRHeeniitted pakcinflectivattbmperefurgrasge i Brgveendals DSC

t, i sing:. 25 t act. i
hapeeage of ghlkes ant o 6 procRettc areiS) ol A (EDYE JedpRraturc of
%?éighe@gﬁic shit cRaRBHGRd BoritRIIRhg Efresbial cohditionsich the thetraude
crude r

oduct, érein the crude product is a Ii%uidd duct. of
Iptoﬁuurlmsatreﬂﬁu@mmmtoemsm,grqm%ofgl;eglége pergram.pf coide product, 0

o e 08 Bl A b s 45 Vel (B gonenis s
(R hin a%g Adev MBeba®I307sal t catal yst exhibits an
emtteg gas inflection of an_emtte

as in L
t enperEieunention alsa peovidesseapthad otprggaglgg)e c@}daeargoduct, comprising:

determ ned by Tanpar | £ ZRbiganic salt catalyst
SENRGPALE r, EROREL 3l Bl o B i oty

tth Brodubisl ta1qRdict Ba0 thebatds i cande predist, Eherginghe eude product is a

than the volune of the crude feed, \éﬁwgg t he. yol

dispidhmiwect2a{C 3l 0COLNF gt Vi3I8 PO Rt least 02
PCT/ 1520 i - - o
TSR ATRR BoaR of ASid ML bOBRheg bpNBTAMBetiod DS307, and the

g a crude pro uct, conprls[ng: .
GRSgasicisg caalg st stbibined emititd gastinflection of soemitisd gas ime temperature

D ovet bemean i G o SO Stety et By 2impols AR Poducts (TAP);
LA% S84l | hait el va) diproduced i
@@@%&%ggag%g ngC?irE 85%1@% 3 é:h%ﬁtq volurhd s Ethatrude peoduktiproduced is at

has a residue content of at
| leas 5%0gr@ater than the volume of the crude feed, when the volumes are measured at 25

°C and 0.101 MPa.
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15

5 grans of residue per gramof crude feed, and the
inorganic salt catalyst exhibits an emtted gas
wbnRbdfside@n of an emtted gas in a tenperature pcNEs2004/042127
between 50 C and 500 C, as deternined by Tenporal
Anal ysi s of Products (TAP); and controlling contactin
contihd inBRtidilkléo progidess reded dfpradrimct ¢nade product comp ing:
rams of hydrocarbqns that are, n&a condensahl e a

contacng AP oRbi RIS REEFE QOGS DR TSP dE HFgiic 58t osalyst
to ﬁs&&% tﬂﬁflpg\ﬂuﬁtjtgatqﬁapr A €f%8e f&‘ﬁcﬂ, WHRFh e chdproduct is a

provi ucl ng crude pr oduct ,
liquid rikiusé atcpS °Candt(abli MEasthe cole feasiduisw r::snd@p ¢rypiens g6t least 0.2

GraE 5 FeHEPeR SR ) TG R IR TORIREL LT R an emited

§n &k RuRA4fe bétwaen 50 @0iagld 500 °C, as
gas%ﬁﬁ?édf?%o&'}éﬁ%ﬁﬂﬁéﬂ%% 0. 1%%%I\I/Pa th%ccrud?enfeed havi ng a

deteresinetliby ﬂ‘empemi Amalyws of emmsmrz agldmtr@lﬂmg eentgeting

rud
°°1%§f°&1%)§§? ﬁ@g&gn}@g? %? OEF? %g& enper a l??%onrsz:[\l}]at gre not
corﬂ%ﬁ%%t&@acchnﬂrmltﬁoﬂﬁ areﬁﬁm@led perngra@chfieyude feed, as determmed by
differential scanning calorimetry (DSC), at a rate of
ma&sobal@t:per m nute; and controlli ng contacting
condjtions.such that (s YY7=Y
Cont B ENERRH SR bifFlaed ARpahot G bAGIRE o DRRe Brodki, Bftpriing

corBAMER dxrOdhifekd with Allydidirh so0ie i thelpeeseasd ofimm mosrmntsalt catalyst
of the 20 crude feec}(

o s e S e S At OB s ot is

' hq%gﬁ%&gﬁg a2 4R Qpdo. ?{)1 R/ff%dﬂﬁ'c?lgieaffeé‘d Hﬁﬁn%’ﬁ Rdithie, content of at least

risrng:” contacting a cr eed wih a hydroge
0.25@aime ef tesidue peppraseofxeudd feed) and theginniganiseasalt cgtgi}ggt ta heat

t naéﬁg&[u@f#fe%p%r%?fﬁ%?b%?#ﬁ% P A SO0 o iRy

20

25

30

é‘&d& 1-%5: 3 MRAratel 78 0CKLBHe rhigew; Al/dongrobing
ue con nt O

Ieast 25 0.2 grans of residue

-. comactug amdiifons Bmiﬂhﬂdhd srude graduet has@rgsARcangt expressed in

cat st has i oni con
Lol BRPES oo At o7y PR o ¥pn 302 of hp R Bt ofthe
crdd%%éaa Riteraifbdstdue contefits a8 Bétemnined BplASTAM Mdthed D&30%
terrperature in a range from 300 C an_d 500 C a
co nt'ﬂnlmvwgon@mm‘fl&@ ageethpd PEPOducIRg 2 CHYle Wﬂ‘gm&r“'aﬁ’é’“smg

co rgt%ijﬁ(jge ]Elgé f%éiéﬁﬁ%?h’i gfglts%ﬂ{'c in ?B@;Sr?&%@é’ of #h ﬁb%ﬁlc@c&ﬂt catalyst

produc at nost 3
to pfiRlutes telalepraduct cat ficludes ﬂiefmudbrprd@d,aehﬂrewm @Nde product is a
residue content is _as erm n ASTM I\/bt.‘g t of at least
11qggtglommrpwé2$n(}@ﬁ@ P4AL ﬁ'l%:é”o awgg A SeFiqye content of at leas
thé dgsaniCAN ARl ysh Hasfionic
0. c?ru é&wﬁ{eﬁﬂﬁnﬁép%gg%%eeggﬂace |n9%ame presenjz:e of

coﬁdudtwﬁyglm ficatdedst theddrdt yeliductmt)pofm derst eng efithe inorgapircsalts of
t hat i ncl des t he crude duct ere S

thfpmsa?@%c 3ol el S\ QoD RS RS il HoBea i B T C; and

coh ing cBhtskeiH cﬁ‘zﬁﬂ%ﬁs gﬁ&&ﬁaﬂh& OriddBrodutitgs %&Uﬂ&ua‘ antknt,

a-resi du content of at | east 2 grams
expmsseduﬂ gpeams of residod pargate of eade pravact, 96 afgamté Os/'a'l?ﬁ the residue

I al kal |
cob B PSR Sy Rl B g B B 8 Athg oo
pDeRybonate, and the alkali netals have an atomc

nunber of at least 11, and at | east one atomc ratio
of dFhe invention also prov1des 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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5 al kali netal having an atom c nunber of at |east 11

to an alkali netal having an atom c nunber greater

WO3Boslob1des | N @ range fromO0.1 to 10; and cont rgglgiddBos/naz127

contacting conditions such that the crude product has

a residue content of at nost 30% of the residue

1i§88 nERburOat 25 TRardl 01U MPaskhe Wheledbdt lixe 3 rdsidue conttan of atsleast 0.2

as determ ned by ASTM Met hod D5307. The |agvent| on ala?o .

erepus i aiesiciug pes errsel oberude Sred i gnosganiciglt gatalyst cpmprises alkali metal

saﬁt% mﬁéréinrhq Il%a%poﬁeoéﬁﬂg ﬁlfkgl? nfbtdt 541685 b ﬁﬁcaﬂ"n?é?al‘%af%%ﬁﬁ %1 the
ence of an inorganic salt catalys

a]k@h memynazemntmlaic mungishn of at ledse 1 &) andtab Eastrandatdmiedatizaef an

ol gt D0 P R SREST HEA 1575 Dt ALl ad B GUE an atomic
@ﬁﬂ@ﬁréﬁ% b ?i Fs idhge £6th 05t oV\ﬂFE\ﬁ(‘l Eorﬂfoll'n@ga&nt&!ﬁﬁg @bnditions

salts”1s an a kal1 metal hydroxid

. suwwhdhatitke crallk atdduoehalasesiduecatent bHati mosi 3iWeof the r@tdue content of

| nd .at | t t L
e Rl o Ren TR PSR 1 CHISBEE 37 ANTH Q&od D3
i‘n alrk@brveBSRhlsd ?i'ﬂv‘it‘ks 3m@h Qb Cprofuties chide ptdduct, BamMprising:

lisinarange fromO0.1 to 10; producing at |east, a
cardadtingra arﬁdet feed witht shydsegessourca én the\pagssnce of an inorganic salt catalyst

con en3|n a st, a rt|o

AEBTREGES AISEE PRI oYl ok S IR offeifi BS 02
gFAT reglaasiéJﬁér g ofl cAS IféEdetlﬁQﬂiﬁrgﬁlﬁc gdlt eetta1ymmpaﬁ% alkali metal
the residue content of the crude feed,

0 T
Sﬂtlh?v'e/hcﬂematde@b om ofthel atkali megal walés isAn "F"ﬁ'ghyé'f @ity gnd the
2o s PR AR B 0 RO 1 Sl o GRCtdnicToflo of am
esence of an inor gani Cc sal

alkali fﬂldtﬂthavirg @ra@&nnﬁm@ﬁw bhkt lpasodiliad an aihﬂ[ mietal hhveng an atomic
crude feed has a residue_co tﬁnt of a

ngmbeEETSHicr han dids e rageafPR0- EIUHE Pr ﬁilﬂaﬁq@‘&&ﬂﬁl githe
t(gt?ll ;Fro&l?ctt 3 X%E%(?O?ﬂ{gegﬁﬁ%?ﬂ 1Kt 'a Hﬁfcﬁl of tﬁ@‘llép%r a‘é’\fﬂe"@bﬁd 0.101

east one salts is an alk
M’m ahd fiyettingl the camde prbducy) \kmrelnme eredaprdhehhas aﬁe%@-‘éﬁﬁ%ﬁent ofat -

at |east 11, .and a east one atomc ratio
n‘gﬁﬁ’é’l%ﬁléﬁ ]ieSldH%f’%‘FtﬂP]‘téXf%i"Fg”rﬁé %F@m c nunber of at
' eastryl %mf]éﬁuaﬂ afb ?&vldégeé Abthb@YT Pddacingh eRide produeecomprising:
|

greater t narange fromO0.1 to 10;
cpniadting mgrude fdedasith ahydrogénoeurse in Fae pretenre obfmigEganicsalt catalyst
two%% A e S

gred @h%sﬁlﬁ@g&f %iﬂlﬂ dtfrcﬂméq‘eem d& iforgesic céalle cmmmmpﬁseamah metal
nost 30%

he resi due content of the crude, eeocll. .
s it 4 lgast e OF e G RATRctE S 10 AL TREAL Y Grigeqad the alll
@ﬁ W Od#fg jic SRR oF 'apl%astt 1§ OfHaas tléa@ﬂor% RS afis 8Fan alkali

gen source I n the presence of an I norganic
rﬁe’tlilthavﬁiga;hw@mldmnﬁlfeo dfigideast 1 btadn alkaliimetal hirdng an atomic number

i ncl udes the crude product, wherei.n the crude.produc
greptey than Blisdn AiTaRgs: R 0 Lig 165 Bhogueing g leggsa po %ﬂﬁ%é’m‘

t BieSha Tt M3 0.101 MPa; and
p%(gcg%} Sﬁ%%?gp%# %%%%lgﬁgaigém@fglp g.l ns ?rar?‘ezs5 id tue per
formaing die arndetprotieetiwherein thaoruga prasiusthas acasidiig/eantent of at most 30%
ogolplgqr e€s one or. nore fgaﬂ metal salts, one or nore
theyesidue eoptent ofghegrudefeed o i xt ures t her eof |
wher eFHé tioRfaldo aﬁoﬂhgﬂ nefhBl %E‘ pﬁﬁh&ﬁ% 'ascrlﬂié pi*bdﬁ.ﬁit | comprising:
nmet al car bonat e, erein the al kali have an

wntammg momide feedtf with a hydeoger sourcerid thﬁ)pmmne phan inorganic salt catalyst
6 %?od%%tta Ia?gcalcﬂ)rggﬁctt 'tiat Inclu ers] tﬁehc%ltldet Iil;}l'gdl%{t u dﬁerem 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



10

15

20

25

30

5 product has a residue content of at nost 30% of the

resi due content of the crude feed, wherein residue
wORbRRk1dss s determ ned by ASTM Met hod D5307. pfheys2004/042127

invention also provides a nethod of producing a crude

product, conprising: contacting a crude feed with a
griiit€l6PREIAuS pet G8miof chite foed; sieviaergahicaalticaalygheimprisal bne or more

catalyst to produce a_total 0 t that inc
alkali metabsaigane or wse alkalingrearth @a@ijﬁﬁﬁd%‘fmi“é‘e h‘f , Whefein one

I
of theblcl Beth MR Sk ERof ol Arpbltdhe) Whorel e S/t S Have an
atdrRivirhuebep of atdeastl nfandrcudtfolﬂmg dontattmg condijions suddethet the crude

cat al yst conprl ses qne or al kal, i

DrogRst b HesSidog RnigRt Ghat o 16 P ERasRtne FERSH of theicradegped,
L %{&915 as fed b}rh@S’PM‘IﬁHhoH\ﬂﬁw have an

atom ¢ nunber of at least 1 and controlling

contBet inventionabsi trovides smethotl m&prqduemra{medqomr@du@ cqrepyising:

a residue c nt enI 0 nost 30% t [
coemlgwcsﬁe Wit ot oy 1 piedrsa O af pdh st catalyst

odifRt %&6&]&&%@& 1S TR IMERE eseru@$ o duct [ Whereinvibie ciude product is a
so provides a. nethod of produci ngla crude prod @ﬁatleastoz

qmdmnxtsreraj 25 *Cond th(llrMPa the ciande flred diagp aopiduerfpaics

ot A BEETELI ik s PR B8 e o

a]]@ilpﬁl'éﬁl hyd¥bgides, %né bemwﬂnalmeemmmasl saltg Qr Irmqulrch thereof,
m xture at 25 C and 0. 101 MPa, gcrud

fe
whessindbe alkalh msials bivecan femistnugiber OERLIRS: o qn@ﬁoaﬁglhggrcomacnng
m of  Gr r t30% id
oS Bl LBl pitec BRALG Bty obURLI0 of e reside
coiedne ofitheanidecfeed Mitlerein késidue@ontehixis as dsterrhmné by ASIM Method
wherein  the alkali metals have an atom c nunber of at

Dp3at 11; and controlli ng contacting conditions such

that-rfhe, gSﬁti&ealﬁ n}éfgyﬂés Eﬁfeﬂﬁ)dr(ﬁ‘;ﬂré’diﬁufgoeﬂé@ﬂé ?roduct comprising; -

expressea 1 n gra resi due ram of crude

_cqntanting ta, chade faed withta lﬁd%gcn souree rnetélﬁ memmf@ﬁtm@galilﬁ galt catalyst

S SR S SRRt BB e
liégﬁﬁ Eﬁﬂﬁn&é atSoEUGd 1 FYMIPAORB caiie feetiing fairédithgs content of at least 0.2

ntacting a crude feed wth one or nore hydrocarbons
giamstdf eespiusgien grampof emde fredhn inoraasme saliqtalysf spmprgps one or more

er dr ocar r
alﬁ'?lbmeial Fgg%E%t e (gdlq(g Sﬂdﬂmﬂg—e pﬁga%% {Hgléér?tf eﬁ;}iﬁ%erem
thefalialli heakthale Zn GOAHE nhbérariatleastids agt eomtolling edtacting
feed, and the inorganic sal t t al yst exhi bi tf an f resid
cg@tgqr@@ug}a@at the cawleipspdust hagp @ﬁ:ﬁp@ g%nt@rgsegpﬁesge in grams of residue

P%}'&rngr?lr%?n I %@#ﬂﬁ&??{ rBO@Qoﬁh@ ‘i’%nﬁﬁ%oﬁtenﬁﬁ the ’gru)de feed,

alysis o Product s
whsgipresidue cogertyisiaodstangasd byl ASTH Bﬁﬂﬁ)’di@iﬁﬁ’s

PCT/ US2004/ Q42127 T i nve SO row des a
ot h3Be BVepRYHED P Ve AR irihag] S o oiHfvggS, comprising

ééfg%kttfh L &Qd@fe%‘(le(v?ﬂn ok e Endr€ RPrdkdrboriin HROF8SLE oS @ i;norgamc salt

st I n the presence of steamto generate a
cathlystomd wdter, heshydtacedoons baysr daghonguuimberoigaranghiEpsi o 6, the

onids Seeddns agrsichie contencef e Rr it o SRMC by Yrafllof orude feed,
ah P8R indigadc @ﬁ{ @Jti[%rﬁ%‘ilhﬂb‘i’th Bl AT dde ikRui6H 30Tn exattbdigaein a

I norganic salt ca st exhibits an
temperature range between 50 C and 500 °C, as determined by Temporal Analysis of

Products (TAP); and producing hydrogen gas.
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emtted gas inflection of an emtted gas in a

tenperature range between 50 C and 500 C, as

4 SoBhélgss by Tenporal Anal ysis of Products ( TAR}t/us2004/042127
cont act| ng a second crude feed wth a second catal yst

in the presence of at least a portion of the generated

gas  Sjiye Bn alb ProAGesth thethadl oPproduihg bitaidel produst@dmprising:

t he crude pro uct, wherein the crude_product is a

cohtgoting arfisst crude éaedzmﬂma ingrganicosaltgptalysh Hthe GFSFRAS q]fﬁbeam to

tact t
5P 428 S s e (Rt gopiifBlng 1RRFo th, BRéRin the first oo feed
Ha8h abdidtR doftehtSf at1@BDGQ1grats oMesidue pargramrodfiesticruds foéd, as

the second crude feed. The inventjon also, pro
detarminedosing M YIRgod D307 sanddBminopsanis o @szg exhibits an

R Gl Bfecioh o 4 chEREL Ml o RmpaP Pt o Bthen ) °C and 300°C,

é%;déféﬁnﬁgd By Tespdral e’aiaﬂi;mf afmrb;duuts GFAR)S cgtrﬂagmg@ secepdarude feed

of residue per gramof cru e rmne

YT wOnA Sl SR the ReSec o s e a£°§}f§' & FE B %‘ggag‘asg cam to

@é{j@c@@ taﬁx?gﬁg{l&' i dﬂé’l &é%%@cruﬁ Mﬂcﬁ%@?@irﬂﬂw cRitié product is a
on di o ereln a lar ratio of the

Keutidatitoreno 25 4€ dnd 0L HH Maa;bmd mnuml.lme chutaeting eoaditiops such that

J;-}gelmgf%g g{'ﬂlpg{']tleg | E%_ﬁpr 5 312% c (?}yl agiefaﬁtr ﬂjj/u ‘félgtgveato the
fae&%fcg%‘bﬁ‘e &%&egﬁ&ﬁéﬁé&l of tRORBRA brage feedr ude feed with

ydr ogen sour the presence of the conditioned,
i nor gHld inverstion alsot mbyides & meghrodf generating 3 gastiEale pompnslng

ot ST [y e U g, v

EhE %nﬁfetfé&i K8 %%ﬁaqyé Ahteént E 81 [8ase 020mrhme bf résidat pbeggtn of crude
2 grans of resi ram of crude feed,

otamkiermied Oy ATIVI oA AP0 153 SSHEHIE AT THENE: (fg e steam
duct h
qritprising F %%ln, gq,régﬂn?ﬁigmﬁ @M arbof 54 86 heftinf olar ratio of

crude product, of "at nost 30%
tHechfb%nhﬁﬁioﬂiﬂ%t@ﬂiﬂmbomdmmﬂelmmwéed wher ei n e

resi due content is as,deter ASTM
D5307 Thehwentinpeasq prgvides g Xc(ljp %r'xﬁé Bl%(gluct comprising:

l 1O &ded Widveh source in
TRt Al mofiGlIRY sof B CoRGAARDA D Red With Ehpdrogen

ik, ;Q%nd:_e) ofahe GorititlonieRanorghmic s@ocataiystde praspe a total product that

f d
?rg:ﬂandr@IS quncg'ql\d@ Rrg ar A qll'gl?lﬂﬁen ?rblﬁ?ﬁ B%gﬁ%t}i g\ﬁid%ﬁh @"5{ 95‘50 and
b:101 MPa, #5d G fied h@ﬁn@%@éﬂ&t dﬂ:ﬂﬂ:nD@FzﬁQeasF 0 gramsanf nesxdue per

al’'so prdvides a crude conposition having, r am.of
grampokérudeofesd; aemdqoauglimg comactingead Ewnﬁ§lefr11&§gtrtﬁ%ﬁr§1de product has a

(ﬁggeiag?gt%@! éx 555@: gr%'gf’stqrf é%s‘idegjéb gltfn%f %&éo ?%gﬁct,cbf at most 30%
¥ HeQEadmbansntent bitthe chaiel fettl) mr@erebmumﬂeﬂﬁs asd@emnined by

o
PCT/ US2004/ 042127 distribution between 204 C and 300
aM etbad BFH07.at | east 0.001 grans of hydrocarbons

W th boi | i r hons th
400 C fb"e!iﬁ‘?ﬂ é}gg 9?0\%.63% c{rl?(?‘éé dgg{bogﬁggq&g?ngﬂlg%}@ﬁ&m ons that
'h%gé %B@hﬂdfﬁéiggﬂdicﬁ(ﬁ?aﬂggl Heumnrswg@%ﬂusf/g PC t@,ﬂg@ AP teé Ovidd MPa, the
4 an at a, an
thidrosgrlpRceanpRIHiing iserP apdgsparpifips %\ﬂ@gﬁp f2bi6 oP the iso-
ga%}ﬁﬁﬁu‘n a;%?af‘fifns gfa tﬁﬁégt 1?43&1:?1 GeteRREA 5§ AISTM RedtRdd DE'F30.
ns Wt
The invention also provides a crude composition having, per gram of composition:

at least 0.001 grams of hydrocarbons with a boiling range distribution of at most 204 °C
(400 °F) at 0.101 MPa, at least 0.001 grams of hydrocarbons with a boiling range
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v 0.-05 Thednyengipn alsepariddesAcCry
. | : ; |
BB B B B Y00

ratio of the iso-paraffins to the n-paraffins of at

nost 1.4, as determ ned by ASTM Met hod D6730. The
wBYBd62Essal SO provides a crude conposition havpd@ysz004/042127
per gram of conposition: at |least 0.001 grans of

napht ha, the naphtha havi ng an octane nunber of at

dis@fsittion Betwied 204 6Ctahie 3000 8. 108 WIPY) atleast®s0010grdms of

granms_of ol efins per gram of naphtha, as determ ned
hydorarbensioith DoPEDE rangel disisibutionbetwesmadRd 6 ﬂﬂée‘iQS%%ﬁét, 8ot v,

€ ke havi| R . : i o
< 554 0P SR PSal 3 G Rl PLBIRR gm0 -
ahd1§38 k@ (I;B@h‘&“g hag.i1 0y MP4, aré nihegipthie hydacamhohethathatelr wiling
of at nost -30 C, as deternm ned bg %@STMa/ét ho D2381g; .
range digtribwsion of abmog A Copormrise dipsparaing ap Pmaﬁagﬁnw a weight

T D j . . | . od
b i G e e
D#730ost 0. 15 grans of hydrocarbon gas that is

non- condensabl e at 25 C and, 0. 101 a, 1he N
non- J9R HEIFBRER ESAPEASS AT LS OR Ga¥Ren B £rggn §f composition
' i at !
agfe?%ﬁ).(%ﬁol %@5 egge;pm&?tﬁ@ daPhfha hS®nD A oblA® BEmbECED at 1dagt 70, and

gram of “non-condensabl e hydrocar bon |
tlgasaphtita H2Oinged stos0.09 grapsofolefinsmep prannof napathaaphdaiermined by

m%@g@%&%e@ F%gg(ﬁ@o loérﬁﬁfslglgﬁgri)é%%Pﬁng%ﬁ%ggesﬁaving at least 0.2
otAiR €4 GmBREs Per Btant of RFHQMA] 44/ detediniritid bYOSSTM 39186, andsthe

det er m ned bé ASTM Met hod D2386, and the ker oseag :
kiebsemehaving afietzing pointpt atemperapre afatineest s °(y 28 fpigrmined by

n t ernl n -
ASEiSHBGea BpaRE 60 B SRR LA, EBemipefp s
NiehhesByB07. 25 The invention al so provides a crude :

conposi tion, having, .per gr&mg;)qfw%&nfgp Siti ;)_Eﬁ::r@%& cgrtnposition::.

I'ng i-on of at nost 204

. tRe Adkkcdridensable hyelastarn(is hgviaget mosty 3 growrafdydragertieng with a
cebpo e T | ob{CO08 T iR O PR e e o

18k 1008 g30nd GBI A SHE nbrith PRl PG hnkbor 0d IRt 00; at least
at 0. a, at least 0.001 grans of hydrocarbons
(100 Ihgramb of kemgeneathg kertisene haying wffeezingpaint 24 @deraperatyre of at most -

C (,1, 000 : ' .
Tt e driomaed by ATl Mitlod BRasd b Meehisbnd Biing atcast 02
g8 of ABthadBipde fk&r@sdlephs duserhanddisy ASTM Mathod D5186; and at
doubl e bonds and ol efins having inter 2@]8 @15%\%%{@
1209 9105crans oPeFIdus sl tegmned by ASTM Metgd 37+ h a
nmol arratio of ol ef] | k | TP,
oLl e S RS MR e oo
a@&ld%eg.es @'aﬂ@ﬁoﬂgysi&ﬂ% HetehniteBY AETM Method BA30 G at kikstd.001
provi des a crude conposition, hayjng, Rper qr of o
gramp of hydreparbongiwighya bo nasm@eélﬂ%anné@ BHOST 204 °C (400 °F) at

1 ns WA Aloili OdiRbutibn betw

& FOPar deatt 0 03 i G aleabbons 398 loiliPithg boi ling. o
T0aArartdi 30riChatt0, ] MPayvee deasPQOU grathssEBydrocarbosowith a boiling
r%syge(rj %fg@[b%&? get\%eﬁb\ ?Jd\/j)&/e eutui1 280 %gto &IOﬁR/ﬂ’aE NSeast 0.001 grams of
hydrocarbons with a boiling range distribution between 400 °C and 538 °C (1,000 °F) at
0.101 MPa; and wherein the hydrocarbons in a boiling range distribution between 20 °C

and 204 °C comprise olefins having terminal double bonds and olefins having internal
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m xture has, per gram of hydrocarbon m xture: at | east
0. 001 grarrB of paraffins, as determ ned by ASTM

ﬁ{%t at |east 0.001 grans of ol efins, @sSr/us2004/042127
term ne by ASTM Met hod D6730, and the ol ef| ns have

at least 0.001 grans of term nal olefins per 10 gram

d&Ibl@b&{dsnﬁm Aol tATd bR hadSEMeMainblodbubfeiadids &g olefins having

[east 0.00 1 grans of naphtha; _ at |east. 0.00
uxwrnkleiqubbd@nds platieasb. én@s mmqrgedaby ASTY Mstho ldgﬁél  of

?/L? h I %fﬁ@on %1?5 ﬁ?gges 5%% o@i%log ei]gx?feﬂgé P’&dgr?%ﬁed‘f%gMposiﬁon:
atdh6s®.0 pof ?dmdue,a&tde&rﬂmga”ddnsAﬁTl\hNhﬂmﬁlES;’:Ofﬂeancbatdmst 0.001
ggggsg{ eagn@@;_rse 23 oot er ned %ﬂggg bwﬁing?r%e%)cﬁét%ﬁiéh Sk tween 20 °C
S O e
nikivee Wsp]yer@an aof hydrdearbmnnnmura ahlehst Gi00g eraves ofypazatiiss, as
s5ammeea o iy SR s Pa8 e Bl G5 B dgpies
A%‘TMM&H%Q@@W Eﬁﬂ e cﬂcﬁ’lﬁ# ﬁdv@ Gt Ieaﬁgﬁﬂ(ﬂl géms bﬂtemmaobleﬁns per

101 MPa; at |east 0.001
gmmn‘ﬁoleﬁnmasl ddenmheah by \a&TfMMttb@d DAd39; 4 lgast 0.001 grams of naphtha;

a g.:%tré)l tg%(a)lg@ g? E#g%e Zt?l Is%e%g% Q le 2 %B&Qﬁ’loi!\@@mahcs per
gfeﬁﬂ Bekosdne] Rt miRABERSTRPNefod Db mpataeat omougnams of diesel,

MPa; and at | east 0.00 grarrs of hydrocar ons ¥ dby IP
t&mdlbsemgavmggble@ﬂtﬁt}ym 0§ aroseatics per gram of t@-mme y

e o T ] B 0
1éha@gag gém%é of ﬁgltémﬁcs Pk gfdm gﬁsrlﬁcz&s detehnined b?éP tl)\getrthod 8/90.
rocar oons, aving a DOl 1 I sStriouti o
at. - mohe imvention als Preades %Fre@qcfa% iy l”& PRETIRS $% o8hposition:

S %1;;6']8? oy Shaboeraldl é\ﬁ@é@m@ﬁ{cfﬂy ABTU Moth GPD53 7, @Plkast 0.001

€ para I NS nmpri sing p
gr@ds @ﬁli)&fréctamls)m welthne beitiag fange dwmbutmn\né|agnwstr7él4| °6 @£0°F) at

dg]ﬂ}o ﬁsfgfgéagf,o h&rn par‘ﬁ_f ! Id%:a}@gf %{tﬁtgnnq?vlgﬂ% %(?ﬁllstnbuhon between

W0 LR 0D & éi@el(mm?&%t tda10. DAY praghs ofdyd@eatsond with a boiling
conposi tion: 0.05 grans of residu

rdmgeedwtnbeﬂorbbetwmﬁ%‘f@m@ﬂ AR5 ot O Rl MPa} ekt lgpsh301 grams of

ams o %ﬁraﬁﬁz bgoﬁag%’“d,fgﬁag%% ﬁ@@ %€ gng 538 1€ (1,000 °F) at
@I 01' mt as%e@&ﬁuﬁdadysAngwﬁmammnsam whereinithé hydrgcarbons

range di stribution between 204 C ag}aﬁsoo C at gh ({1)_ b
hapmg ealpmhwwg@dg@u@pg@g aymost f‘o@ BT grany, othydrocarbons

e e A A, gl . o, o

MM@&SWM@MWZWM lb@stllﬁ 00 hghaomsofipataffins, the paraffins
boi | i ng range distributi af%n bet ween, 400..C nd ) a’% _paraffin
qompongpo-parafiinspod nypaatiing v %W%HH&“B;? P o -paratiing

%@?n?dst ?ﬁdas\%%{ 5111{13(%5}9 A §YRE Redlodass73ohavi ng a boiling

range di'str on tween -10 C and 204 C conprise
co npdmimlﬁwmtidm alsd pravidesa condb eompbsitor m;)mg, veeg@am of composition:

ool hautng ot | <2k 0,001, oGl ALY, RS e 000
SaHEST BPREAbACRI Q‘Bbﬂﬂlg 1Rge AIEHABURIN GRTRRSEE 2040TC (400 °F) at
0.101 MPaz; 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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at nost 0.05 grans of residue; at |east 0.001 granms of
hydr ocarbons with a boiling range distribution of at
W%‘mﬁ%sg‘s(mo F) at 0.101 MPa, at |east 0.001pgiaBood/042127
of ocarbons wth a boiling range distribution
bet ween 204 C and 300 C at 0.101 MPa, at |least 0.001
SHafiPhs %thwlﬁﬁg%\fa%ga diswibufion beRvdeh @00 rangE 538 °C (1,000 °F) at
i stribution between 300 C and 400 C at 0.101 Mra,
Qatﬁfl NPa) w@termn@ﬂlb)gAﬁ'EM MiethoddP2887; sashwhereinthg hydrocarbons

503 R 1 0 8 B s i

aoeﬁﬂon SirabEs 084 (CRe tiy Covioundshavidg at\dust €001 piuens of butadiene per
catal yst has at | east one or nore alkali netals. In

grameof {ivisompanflss, the invention al so provides, in
conbifat t ’
conposi gér}lsﬁggcagsor Sw{aé? &éﬁuﬁgk ésﬁ%lél;}g%mé] g’q's%l%}()fcé’mp‘:’ﬂ or:

thadst 008 )grdiasof maﬂuég% tBa‘sir(Em legi‘ams ofl hyddocarboys with a boiling range
distilled, and/or fra

Ggmbmiioeet = gaaeh v G Ao -Jo EBlsoss e 0P aprgmsofhydrocarbons
A 2508 rb&?{je &&ﬁ m;zba@ve %4 °@m§i %(ﬁf@ 210,10 SMFR, at least 0.001

conponents cru conpr i ses
grunhs of hydxocmrbmis vmh alboﬂuxgaamgeahsmbutmn betwvost 3HL°C andy200 °C at

B3] B 1554 0} S50 Bk, e ion
t%eed AGUPC ANPS3 LS hir . DOt MPR; BRE pessr RaR 0 grams) GuBREs Ban 0.01

101 MPa, a boiling range distribution between 300
@amsabf aﬁeoﬁnate ciata[l.m, wivirein the eatalysidias phlgast Hng er more alkali metals.

| di strj but 00 C d
LRSS 00 GBS one
: HMEH SRABé H@ﬂﬁ)d'é‘ eyc @s1tEtﬁis|abétﬁdihg ng &15 mvamronpm cmda feed that: (a) has

bel ow 100 C at MPa, at | east

. maidheo e tofin Heafinaty, disHed anbRFarianaly distrpiB frpprises

A e i e e 3 g

- @hcﬁ%bhi@bh(sxﬁ@pét@%ﬁ&ﬁ cﬁﬁé fééch(u) cBﬁ@n@asdlyd@quﬂims pPwhickta portion

il%ﬁggogmgganlggélgtg u%cg{ %)@og éﬂgMﬁ% a%o?.?ﬂgbjaﬂ distribution
E/E’ theei? 6 & aﬁ@g&is tér)lag@ 3:09[\/&‘5%%1%!3&%@&11&1@8&&%&@00 °C

ol I'rng range ution bétween C and 700

C at
BndlB00 WPat0.(@) MPasa hoil‘mgl;rar(gb)dlsmblﬂm between308-°C. and 400 °C at 0.101

o oo e e
g&%‘am‘yf cRlg¥ i at 1eRQI0S01; gréddd oﬂl@f&?bdzaﬁ‘@;ﬁ)s&iabfngra boﬂmg range

nitrogen containin dr ocar bons., %
d:stnh:hnma bbbw t(]ﬂe"G s HL MPagt @Sé@ 801 grams q ,hydrocar ons having a

Iggﬁgle &?\H%ent 1d6Q an%fZOtOI%% AR %P%raé least 0.001 grams

I nvent1on, the rogen

8Py dE6cdrbeHs havﬂa@ a\lﬂaﬂ%@ﬁhgﬁdﬁﬁﬁuﬁéﬁ' bEGRENZ00A2 ia.ﬁd’ BOQ 3¢ at 0.101

%ZRQ% gﬁségéj %IQOE Iﬁalmlg? %@2&%&"&5 ' Cilgll}lg ra Wity oggge ﬁ%q%ggﬁ%n between
YEENT I  e

@m@g lrﬂ@,ﬁttﬁstn'ﬁlhﬁml meﬁn 400 °g an TO0Cd a:t@s],Oll MPa; (e) has a TAN; (f)
conbination with one or 5 nore 81‘ t he

om0 148 GEBe TR FTEREITE Orld HEn 0L EoRGE ROETRR S crde
Vﬁ-:ﬁl @%ﬁ@gﬁ%&%éﬂeﬁ’ Waﬁ&hﬁﬁ’lelrbﬁ‘ %%qu?esstﬁérEof: f)aloMrises sulfur;

ons the I nbrganic catal yst
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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conprises: (a) heating the inorganic salt catalyst to
a tenperature of at |least 300 C, and/or (b) heating

W %0_4({& anic salt cat al yst to a tenperature FeTMiS2004/042127
Peas{ g%% C and cooling the inorganic salt catalyst

to a tenperature of at nost 500 C. 10 In sone

. : ! . . o hdrocrbons:
@ g&;%g%%f@gﬁoﬁggeé xﬂéﬂ%mlblq@d%g%af G:{)@Mﬂnﬁﬁ&ss light hydrocarbons; (d)

one or nore of the methods or
commines siethana sethaneo popang, bomitisres theseal; () comprisastgater; apd/or (f)
.conpr.ise contacting a crude feed wth one or nore
mnggggﬂgpg? and controlling contacting conditions: (a)

sucty, $A erfbddiments e HBRhASH 218@ pRividessin cOmbigitiansyithadne or
most 0.15 grans, at nost 0.1 gtrams, or,at nost

o . . 0, 05
moge afithe ofettindd oo camposidonsiaseording ta dhe ypRtions aBethogthatingludes
ad 0.101.15 MRa e fo : S
corbtoapin e iy o0t Fan T Bt oo g bl inio Gty
corfifide8Cliad B&tﬁagﬁﬁ@fnﬁgahft dalt chfalyat tosangmpkrature 25 @t [&0'30C°C; and/or
or between 260-550 C, (c) a pressurfe 'is [ aoggan € oling the
(b)thesiingthe inygarpe salt eatalysidn a temperafurenf af legst 30 %ﬂ@o ing
. hydr ogen e ds in a range from
moié/afg:l%gt cgfﬁg{c gﬁﬁtéﬁgqe%ﬁmgﬁg?@omr s?s of the hydrogen
S ou s Sorfeémboditentiethe inwvehtidi else preddseiaconthinatios with one or
inhibit coke formati,gn; (f) to.inhibit 20 fornat; f .
mage REthe matirrdsias camPRFBARLACCIINELO; mgpﬁtbog,egéeﬁqﬁuﬁ‘tncgmpnses
co%tggsingemrﬁ&% fe%ﬂ g\giﬁganesdi‘iﬁbre thatysishad couesling oshisdtinglcenditions:
as nos . grans, at nost 0.03 grans, at nost
(2)GuéH thagdwir the cantacibeg at as08.2grams: ap mosbikdS FEAM Yy almpg0.1

d duct: (h t hat | ' §
s o AP RRAS b kil Bb QnadRbbi a9 and 0101
MPY§ Lf&'?néagsbfr ?Hﬂl BEcaae fell] ANftermined uakssthiabincs;(B) such that a

e product” ha

cru

TAN of at t 90% of t
* cotiatiny rtperasuas 19t G000 il behien HPSHILE 148

a total Ni/V/IEe c f
prgpu i inajenss BoRC T RIRE) G fust T a0 ofh gff88ts tygHdgen source
1o fRagudd ferd SUah rafidd frémea - 15100@r Pr0umtmhlaibic metetsiafithe hydrogen

content of at nmpst 90%  a st 60% or_ at nos 0% af.
* omies peyeubia metsn b copdarid: (BYadubB ek PERELE KD I At

the, crude LLr i nfdedihg; h
b o B g en oty 0
th:ﬁiﬁhé &ﬁ&gpmnbla&ﬂﬁo lmaf;. at hesc0.08 grainsealt; szrt)O.@;gnmﬁ,fpégnogb0.0l

the crude product ha resi due content of.

IEO8.OT 8t mﬁggq.oqq)g;)am@ro%ggkmtgwg%oggmpﬁ 81051}‘8‘33 Ifl.@usg&ﬂhat at least a

sendilli idulidhit suoRDEtact ditions;
poggﬁp%% gfé’éé@m‘?‘i ﬁg[ht’r%galfés?gsgsgnﬁfhzqggﬂﬂ'l}d (o i such t haitngtcgg 1 ons.
(ondidthaptheduode modwatbsss TARE obesanost 9% afiles aNridhe cruds foed; ()

o L oGRS o ol B e v o

bbd ONAL NG WHE chRgst of thef @8 RBd;AUYidchahetithecrudeproduct has a
m?%ggﬂngtﬁanol mxture. 17 WO 20057(021665

subGT 64830 04 ADMRIN%, 2ih thoe6i%.my af mostye of Beapller cpptent of the

f eed/ hanpl 1. xt ure such ; iti
erpfi et auh el IRt Y0 pach ibeRef bore A of AinbLcHOR, at most
ORI £ nRIsPPEl biot nest 1 0% cIrhudsitrpgarictitent ofthegeudeyfead; (m) such that
nmost 90% rel ative to the respective one or

re o
thpeode prodsict 1S & tesidup peRisatog 4l mogicHP %% db ROPHAIYe, At gt A% of the

of, catal ySt .. n ) kL. Z0 . S . d
g Bt BT R e i e
pr@ﬂﬁ’dt,o(fo? Gtich thatcthe thude peoduygtcongeises methaeol, sndithd enethast furtger

crude teed priqgr to or during the contacting..
comprises: recovexr')ing the methanol from th% crud% proé]uc% coml?agmng 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 nmethods or
bdik@ns according to the invention, contacgdfiis2004/042127
conditrons that conprise: (a) mXxing t he i norganic
salt catalyst with the crude feed at a tenperature 10
aﬁ& S ? ﬁdumﬁ! Ehide O/ hERASA mﬁuﬁ@édchqmarm of i additional
st ant y insoluble in the crude feed;
cagietfe&d in gedtmd torkenlgparrli @)@a@laﬂrytswnq 07 98 Pe‘ms»‘a‘éﬁSf%” &g crude product

e S5 B S5 Bt o e o

&)"éﬂcﬁ kha$ b€ afobift dTcatiee ifthe boitadtingrzode mngbhﬁ'bm .'n60 @mm of total
the crude product that is a |iquid m xt

catatyst perd6Qigrams of crudefaediand(ardn suelyiahe Eﬁ‘BS%“ Squsce s Bdded to the

re of the methods or
°E‘b‘g§8%‘fi?‘?‘%¥ﬁ%m%§§%‘%|ﬁ“ﬁ§ {1%5?:% i nvention, a nethod that
CONpPITh §6e efdOHiATnts) @xeamvamdaléaqmwdzst, in caambinatioryaith one or
salt catalyst and that, furthey rLses r{a ' i ditions
1016 Of dhermetaods0R COPRLSEIGNE ALCOT %“ﬁ’FPB? -CEPigFLing con
ri [
tg# Pg@ gﬁ%ﬁ%&e(ﬂ&gr gga?ghtgpst vafRhe icAleGEed &% temperature

ontacting the crude
Hehad 50@ ey, witeeinnhe f@rdanic mitlcatatyst alsybatalamﬂwwluble in the crude

o (Bchsan theghoraamis et oy B9AF TER el e the orude
felewith %egiﬁEfg%.Pﬁ%'aft caalydt Misthe pRsdtce b€ dater RAd/of Steiny to produce a

renove om the 'surface of the inorganic salt

total pioj]sd:t thatnnduahss therbode nmdmgt thatie aliquidnixgire at 8EP.
provi

at,j on W e
met h § B"F @ 8&?‘{ 3“1 oal?%gpl‘?gd?ﬂ% ?%I\f}éﬁaﬁ(gl}] with one or
BT REtheasBY ¢ sﬁﬁﬁh@ h&fd’rdhﬁg t(ﬁthe finncbatiom,ccmethot t]mh comprises

Inorganic salt catalyst to produ ‘g%h& oduct
wingacting 2 2Bidatfesdewith: aalrwgamwh‘cﬁat t fusthggeprpprises: (2)

- BORURCTSET o {Rng 2R bR 0%} Uind Uikating @1 IGUAER

&nﬂl@ﬂ-)n WPehet Rudeofentl tith watenystor po oohiadting ttheecrude fegd titlythe inorganic

- ﬁ%@sggmﬁéﬁ?&g?%ﬁ%@gégﬁqygﬁé §¥Lﬁ ftﬁecgmge g%{)ntactmg Zone;

g\}%&lj Jﬁchnmi b Wi teRor 5%1@ 8 cdthlystitb at legstpdftially remove

conpr PSes conponents having a sel ected API
m\ﬂdnythefbﬁrfamsﬁhemmlyﬁhe i nvention al so

prowdes i n cof] |na on wth gne or.

ot hotis prit e bttt dtidehab EnBbinal wit one o

RE'9And l:h%{hoﬁg Hpﬁélﬁ?&ﬂl&ﬁ%@ﬁ'ai ?Qo theGhvehtioh %ﬂlethotlhlha Gomprises

one or nore catalysts and that the one or, nore

ccattadt:;ng nsruderfechwithendnerganig SM‘UHQ@EQSF@ proggee a total product wherein
/ US2004/ 042127 n t

A G5 BPOTioast T e LR PERRAR ko B8 th Mol Hidher

BShP: c@ﬁdeﬁﬁm b @blehitforBGCof e ngpor at zmec land 81101 MPa o form the

K3—eJLOSl4 catalyst or a transition net ul fi.de
claldapsmlvcft ﬂmcon{ aghing genditienstags caprofed § atO(ﬂ&ﬂger%m@e product

B 5o o 0 8o i i o e
ke %ﬁb‘ﬁllét dontyaisas N@hp@ientshﬁvingarsaletfedmRTWashtys uI fide

cata (b). has an ogmc . ratio o r ansi on et a

to s u K $¥ng ﬁnb‘?@mﬂgﬁe‘%@gl‘@n@% %‘P?/E’EO"B*ESI‘HQO Maliog; {’b one or

gFotrﬁ%f b el G2t ﬁéémbﬁk #cdralig8o ftﬁéjiﬁberﬁto% 4 thetfdd thét)comprises
er conprises one or nore alkall netals, one or

ﬁﬁitactmgmuatei&ed)ﬂmthrm one or more catalysts and that the one or more catalysts

are nonacidic.
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or nore alkali netals, or mxtures thereof; (d)
further conprises one or nore al kaline- earth netal s,

wHR09h6168y € conmpounds of one or nore al kal i ne- par/iB2004/042127
netals, or mxtures 10 thereof; (e) further conprises

one or nore alkali netals, one or nore conpounds of
one IPEoméEmbodinteats, thedhvention also providesein ¢dmdnmﬁo,n with one or

wherein an atom c rat.io of tran3|1£1|onrre I{?E Sulfyai t
mar of the TReiiRdse s PAMPAEIEPYACCORdIRE0 the FHERHGT, f ypbPigpis catalyst or a
traﬁ%ﬂugﬁ dfef ?ﬁ]‘i’i'dX ?&Hﬁ F:kga[)ftﬁélg%otélrcﬁ@t 1635502 gRn@) 8 1885t 0.6 grams,

omcra metals to the transition
or AEjeast OiSsgramsaf atlegst ohe ofitramsiinemetat snlﬁdes(;fe; gram efihe KsFe10514

oA S T A 3R RE 5 B B con

i thet. ealy stl'B?ﬂi%Qf&nsﬁBn%ie%ﬂsﬁlﬂcﬁtoh&l in a range from
tog&rﬁgﬁgtﬂ} onBFrge(%St'lol to sul furin the K3Fej 6S14 ca)?gl yst or

0.2 fo2(t; (@rfuithéraompeised oneudrimare atkatianstals, ons or maye gompewyuls of one

or g i el o7 P e o (D Bortoplpiies oo ormore gligline-

eaftﬁ ﬁﬂ:@ali ro%‘o’fl RRYE cSnpSnds of Sne drhbRelkatinorais ﬁfetaﬁen rme: mlxtwes
further conprises KFe2S3; (i) further con"g‘pl se ¢
m«a@s&) fomloprsompyisessonen derel pkkali 2eetalp, Q6 08 K6 H%‘W%§ of one or
t he venti on al |
b S0 BRI Pt g BB SE leb iRl
sulfii€ini thy BgF é,08)4 catibt drike &&Fﬁimﬁhdtal sdfidd gmalystss fnoar repge from
in situ. In some enbodinments, nvent i on

0.2 e, atomiccBe PhACELATMREHS 4 e gFAISIGR G 5 s renge from
abffF 0961%. @F RERAEPORhIR0SnAGCABA il ne-chiif mleiE bk @Fmore

transition netal sulfides that
coﬁfpoUﬂdsl\diﬂdﬂ& or fomgre aliajiné-sarthometats; ommixsutes thezdor] an-atomic ratio of

B T

infa rQﬁ% q’PJ)rHW 28: 44 a&ﬁtoﬂlé(iaﬁb QF tHic ek Aivle-eafth metal WP hesteansition

r noré 1ron sul (c) conprises FeS;, (d)

metamsnm s eangldiim abae Q:torﬂp (g)sfsﬂbermommwes #nc;j (phfyrthef comprises

i de wher ein [ e represented
t{g ?ﬁ.ﬂoﬁnpﬁ@?ﬁkg% a@é&%ﬁ@%“ﬂé& %Ea range from
abOVE s3theCrikbdbndnts, thd invéstidnhiso mn‘ialbs dp sondBineti@Bwith one or

after contact with the crude_feed:

mote afie methods of eomprsitians aggording 1o fhe IBYenﬁLBPéﬁ%trtﬁﬁ oo
wﬁ ful gn%s,ﬂls iron; and/or (h) are deposited on a
?5536’? 0 8% é transition netal sulfide catalyst has
at MBxSdondd eitbodlimems,ahe inveitidn aisqomwtdep,an cadbingtiemwithfone or

catal yst. 19 WO 20051061665 PCT/ U%W 42127 | n S3FBie
meresidhemsthods ph@ommﬁetmqsaﬁcoaﬂlgs o o gie or more ©

u&%%n%%thpﬁﬂﬂﬁe}s%ﬁ&? n%vhﬂﬁr %ﬁ?e é‘fi%td?%‘ij&e @fansition metals from

conpositions according t ention, a nethod of
Chlatris 691 (of the Radodit dhblnr,ecnxml orsmnure iccapoands|of one or more transition
conmpositj met hod, co mxing atr

RRLRRO RS 1, FHORFCELPEIeDG L e o of B, bR ulfices
(c?@ érl%'ﬂgé@tcafnpﬁ%stl’e% %Técﬁnpﬁs%%%ﬂxﬁ&e of Irbﬁ sulfides, wherein

I'tion Oxi de/ nmetal salt mxture with
thhy:d)ncsgl-ﬁde‘s aref ropresented byt the founula Eeq-nRdwhere #ds im@rapge from above

th h
kS bl I bR bl RS R8st on
of‘ﬂ}ile ftﬂaﬁﬁh&@h@'ta)ls%f thé ane bl ofEtakitida ntetalalfides &siram and/or (h) are
al kali nmetal carbonate; (b) that further co

defiositest it mgunpeet, and e teasiienmetal swfds fatalyst hasa mOF‘q‘i?%gf ams 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 10 hydrocarbons have a

RVb'zbéB?ns snt of at least 100 C (d) in which ong1Ais2004/042127
nore of the hydrocarbons is VGO xylene, or mxtures

thereof; (e) in which mxing the transition netal

oxi depgfind iRbdtindhts Stk ineRDA AlS6 ?i-ovﬁd@sj ifGoirbnation with one or
transition netal oxide and the netal salt int

e .
proze ef the methadls or eernpesitiors:aseordingrtp Hig iavvwionpasrte@aod of forming a

i. 7 h t &, i . . e
Ut 2 TP it
e ekl lahﬁ ainfetdlzal tcl(ij forgea ﬁm?o’ﬁﬁili?tﬁm&/n'(e_ta)l salhminkthueh reacting
reacting the intermedj ate wt r conpri ses . X
Hheciransiton Feeta pRide/Betak el TR AVt hydEged 1 o} &) injgrmediate; and

%lﬁtilgé ?h% I?ﬁte@{%@g %ﬁ%oéﬁgfﬁ% %o@e Pa%s&fﬁ@%f@hé‘ bfmlofe hyocarbons to

range” from A that further .
protuce thesransitiva atetal gulfide catabystl(z)she owtgd sl coroprises eh akkali metal

gél%gg%;;e ﬂﬂé@ﬁ%&gﬁ&'}ﬁéﬁ%ﬁ i f)gl{s{ggrtpq]afpgﬁeaﬁgeraﬁgﬁg one or more liquid
ﬁ%@]’é@%@ﬁﬂs WRIER WieBAES QthWhd Bgﬁﬂ,e(c?gl ?ﬁicﬁ%ﬁ@o@ﬁmw@fme |

or conpositions accordin 1e i nvention, an
hydrogarbons ekt boding pent oftah keastdOMS s §Bsn whigh enecorgpore of the
re al kal,i al .carbonates, .one .0 . o[ e. - o
By sgemhessia MO nare, CEBRIRA ESt (o) Y YPish suining dhe fposition
Gital QR ReQnd TRY Befil kat éonéﬁls@!}: hixipQkeé dessiti@ngenl oxide and the metal
r

al kaline-earth nmetal h oxi des, or m xtures thereof;
(sal} imothe prasenpsrof datienized wetento from arval@astedvingthepeepaste at a

| kal i ne-.earth netal i i xt o i
e Peshre B Ao e J DAL Bpd Sk Bed PRI s temperature in
fﬁF&ﬁ%@Sﬁo@ BQO-@EO Ot &) lmﬂvhicﬁeeqcﬁﬁg dreeintzf]mmiatfe wizh sulfur comprises
al kal 1 ne-eart netals, or mxtures t [,e , e on
eating e inermegiog RS PisSoHRSIoE ieRAI0R FE R drosRipoBs o a -
ﬂ%pr% erdilke Sth@éagﬁ_@ fr{)&{ 241R85) * kaliop ?%'?gcﬁﬁttﬁlrtﬂﬁt@ is& contacting the

ures ther one or nore tals from Col ums
@athbysoéorhfraitioerwitida crufialfee thatrmemprisensudfuc enda bridroger source.

one or. nore als from Colums 6-10.0f.the .Reri od]
Tabl e In gome£mpg nis, g}eelgyt?ntlc)g)afs&péc)\gpesnbnr %or%lgggﬁo%ddvﬁh one or
LB %?ﬂie%éﬁ%&l oricgfﬁ sitidRélactbRIRl 1 tBé idveasén, @ endrfartibigalt catalyst

i norganic neta s generates hydride during use of
tthat contpribess (&) ofitpr B1owk alisali prstad serbomtes; ane o maTe alkalingrprth metal

{ . thergof: | ci / i
g 573 s o e i BRI By o
tMELRLASS ket hliloxRREIIT iR furéh@ssd; e onarob aruat elkali metal

pot assi um hydr oxi de, potassium 20 WO 2005/ 06166%
Pydiridse ouxeomorezikalingerth anctel hydsides, praixtyies thsreo one or more

th odibum salt c I di j e
RIS PEASE & 3brs HNDI PR, S SrAtsg SRR b oncd htE line.carth
(idtalR] rtrhixBged theredff(e) drie cransre amdediofent er mbteealkali metals, one or
invention also provides, in conbination Wt ong ﬁr

7BeTs apTidesed One PRBWES %lka]éllﬁ'l%'i’i TpetRls<OrARIXHIES thereph (Pippe or more

gﬁ%g‘gfﬂo%pepg@rsywﬁﬁ P?ggﬂic qabR! %% or mork !E@ﬁlp'fbﬁlgch;%%‘ﬁe Or more

the atomc ratio 0
ahdtalsifrore Caluniia\6- Iy ofihe Periodic Tableper mixturas therendi (g) dng er more

an al kali metal having.an atonc nber greate an
Aporggnicimeta) splih g m%ﬂlb?tg!eﬂss ot of s Wsﬁﬁ’é%%’ﬁtai 3} gpnerates
Rriak Kahh ﬁ@%tcg e %tﬁ ﬁogi) YORiARdpRLARS] MBRAARA, cediim, or mixtures
aPom e ratt 6 of ‘sodiumt potassfumis in a range from |
Cthdreof) (i} palcinn ad/dranagnesiumg §) efmixtwee obd kasdivm selt andsa pplassium salt

Zq?ghﬁqrﬂ)qtgﬁﬁgl ij égm;?r?s%s E)gtglss%ﬁjl b3 e,ep% ahssi(l)ﬁn 1t1yhu§oxide, potassium
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10 sodiumto potassium sodiumto rubidium and

potassiumto rubidiumis in a range from 0.1 to 5;

(fo AbshGast three of the alkali netals are sodip@us2004/042127
potassium and cesium and each of the atomc ratios

of sodiumto potassium sodiumto cesium and

H?&r?ﬁgb% e§ Bhdd 4kl thé SodBurh 3R BompAE8sGodiutrOcdrbor(as), sodium

at e

st three of the alkali metals are potassium

hdrbxide, sodivm Hidride, anuixsarsh thereafnandderdl mixtyres daereat.

otassiumto cesiu ot assj.um i di :
Pos ol 10 SEpame B iR ARHTHS pideS) HBomtindl with one or
SRR o LIk AEtRRRF combesitithsartrdihgab she piventiche an irionganic salt catalyst
conbi nation wth one or nore.of the nethods or .
ahinskides alkeli austels i Whichila) e Feroicationt Anpkel Betpl fring an
sal t. cat al C rj sl : j b i
B B P o3 M BURDAIng T B mu i grdab than 11 i
2%, FingBidK 0.2 1o AREY) @bleustitwys iofithe dlk4lpunetain ave betliym and potassium and

hydrotal cite, alum na, gernmania, iron 20 oxid iC
B pioenic 5o LSRATER (CCHRPRGTR B AGEIE OOy o Rt 4G hree of the

e

Bodifim tofpotdssiufie sédivindo Tulidiem, endpetassinnm ¢o nbdivuisin yrange from
e, (oL T P k35 mepeghlfm, and eac
TP !Hae eﬁ#ﬁ%ﬂ Ijagfi'g%ieéodilﬁi/ & DtasdRSn, sEd@mOto cRELLM, andpdthssium to cesium is
netal™ hydrides

, one or nore alkaline-earth netal 25

' ¢aa bomatfrsy Odrte 5o (e)mbleastahiealof fhs-abkali metglsiase potassium, cesium,

hydr.oxi de r mor.e_al kali ne- ear&fyc ,lpotassiumtorubidium,

iR end sacly o Brpteptis dop REPRETER 10 s fiE
SR QAR b Subilideh sy & Ririgefrom 6Q tprSoVi des, in

conbination with one or nore of the nethods or . th one
conpodhspmasmbedisrantsa heripventionialspdneyiges, ieqrRbingpn with oneor

gﬁq Toig eez’{p?t@{%s{ %g{oi:nﬂ:%gl) 'OE% y&%rcilgf%ﬂh meﬁﬁoﬁ,%riﬂff@%ﬁhig salt catalyst

e Ca ytIC a.CtIVIt)'/O. S .
_%Qrﬂtpzi@fn@%mu@pm kfaterial, ainysta) itk sapport material ¢ompniseh Zisepndum oxide,
n e

Q&dmaﬁﬁiigggﬁ%%ggﬁfﬁumrf 'ﬁ%doga%ee’_" é?%rg?a?cﬁg, Hﬁﬁ{g ?%él%f&mm iron
::oo &0 H}‘c@"m{i‘é, toide! BRInkiIMEN 4O Anfind Ry BXidY, diesixtuirés thereof;

rnatiron w’th one or nore of the nethods or

Q@0 $b) incorporateddn dhensppport intateriah uten phoor mare mefalsdam Solumns 6-10

| | h hi bi : ‘eni
koo Bk Tabls, opsor ruip v g PR by R drgmp Colpamns 6-10
OfShe Periotfe TRe! QR1R orPellaliarditl tafibadidd, one @Mpiors alkali metal

wat er vapor and/or carbon di oxide; (b)- -a heat

thyersiidéspond or raotectipdiraetal iy drislas ene ige s alkolys-easth metal

25Q0-450 C,_ or 300-400 C  as ' ' kAl
Sahnpry Snedraioial e s TRl kRt She Bt pp R ARRlcorth metal
Nyauies, ah@br tiklakesti@sly ature in a range between

28)8'- 500 C, or 250-450 C, (d)_ at a tenperature, of  at

| oast, Tb00mG, codment (e eaioRAlsoTOpies & FOFREP! PR O o
Rt elodt of b Hlons BREIGR L0 B iciGh.  thod compries

Ml et e e 2 e i of

cinprgapisisali epighst isonbrtantisHy Hé?h%nséi Hw_be B stﬁer?é ﬁ{ﬂ@r; pndlor (b) the
Ry BB sl AL e S oo he.

i nvent invomessmbodimetsithe Swkntiarealsd yrovides, 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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.. moreaf$heomethofls ensampgsitipns agcording

. .t he .segond .S .Q. £
517 SO D il of PERPAGHE aPlealth M AW eniberitclofd
" indfbafiic saA chialysn ERd eHetinotigarintsalf cathlyst is vestantiallpinsoluble in the crude

10 that exhibits an emtted inflection in a

tenperature range, as determ ned by TAP, and the
wWoPRha6dseo conditions are also controlled suchpgRgkaend2127
contacting tenperature is: (a) above Ti, wherein T1

is 30 C, 20 C, or 10 C bel ow the TAP tenperature of

coﬁlgﬁsésWt&aﬁbSr ail/dr caftRindlidsille; (bPa hadt hahsitlbr itfa enipdiature range
tenperature; and/or (c) at |east the TAP t enB at u

. . I :
betyfeen BA0-500 SLq2H-45G 3P 10r3AOAOPSE, a3 deiprmineshay hiiferential scanning
enbodi nent.s, ..t he | b . i i . ‘
co BB Fpsihd ok SRS B8l RORDYE atre i s range
beRRIFR2BDIF007E, BCZIV-450TC;1(Q) hthetempreranire ofiat least il 60 FGaan x-ray
salt catalyst that or in which, (a isliqu'tg-or ic sal
fSantion pafigiithat is/bseasier thanpp x-rexdiffia BAHGFE Ol e fippgganic selt
i ho . At : i i o :
colaiB 0981 109° L pRALEL B S RRICOAIRAS 1300 °C, s
less @Rh idhiclceadictiaity of theTAR ghrinpalt adtalyst befifre cenditiohiagTAP

tenperature is, the nini num 20,tenperature at. which.th
i ngPIggppin@ egpodiments, ventionalsoproyides, i ?cg]gb é‘@on with 0ffe or

m&@fokgfetljﬁ&ﬂbdé (%})co' olitioflt ¥dddkdinPlo e hvithiioh, RRasGgand salt catalyst
Usoltdp a

ase a enperature 1h a range from50 Cto
th&QRhib@s anrchitted ipflyction ih edshpoasrafang@s daisrmingd AP, and the

sal ts has_.a DSC tenperature above 50 ! .
coBSt ORI AFRAIN HRHOER Suftuiih Sptasdips thpSétilire s: o) above
TS QBiefipt] RRowdt Bo 000010 °MBElBwahe TA® tepératise of the inorganic salt

tonpositions according to the invention, an_jinorganic
cadyst; (bhotingbove 2 TAPHampenatne;andfos do)i a4 1aasighe ) \gfperature of the
. _parti clgﬁs %Gat can pass through a 1000 mcron filter,

o ¢ 58 5¥R%Sunder gravity and/or under a pressure of

at | 9asneQniddidias, Wheihvbaidnedsd grovides, énpembinatien withane or
| east 300 C, such that the inorgani¢ salt cat.allyst. .
05 et 5 A st et -

tehdDREHE !af’wﬁfx’:}xtlh&ﬁlb%aﬁ&t saltichilysh@hibiRedn &iitted ghs inflection; (b) is a
norganic salt catalyst: (a) 'at nost 0.01 grams of
mbsitteiofa liquid phesepmdimsalidyphase atrd emperatiire in arange sm A °C to 500

e B Sk e R v s
the pRighY erfffodhabiReaRe Va6 albe providesyia combiiafion mathraie or

of glassy oxide conpounds. |In sonme enbodinents, theal al
miorsvefithe oretliods or peropositéens aceprdingise thetinwentigns # BREgag;c salt catalyst

d . iti : :
by et fosted T fRE 1938 Bf SiriCHTRER bl AR 1B6RR €100 ditrd{fler, slf
d&oanBueier gravile and/fusder Rressimerof af lebsit0e007dvIBa wdien heated to a

sonme enbodi nments, the invention al so provides, i.n
tepmebitwaIat ShlcaF 30 Shesush hatdheingresnitcalhep L Tapstorms from a first

e e

céblg dftienmorgahicrsak ca@ly@itof0ei@, at nost 0. 05 grans,
nost _0. 001 graps, from,O. 000001(-)0.

1, \ . .
0. QoBbie ebefimkals, BF wyeBten 20 BiVitE Chvietipnyif e o
n@)‘?%g%@ %e%od‘é .rog g%ﬁ@%ﬁ%&gstéccé@hgﬁ@%é moeatdnJsiRrdadic salt catalyst

gr ans, i
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

o 48 chilysgund Greinghganiotalt l
£oh O e CASIPETSHE, SBEBRIRRG AL TRE TG B b i
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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%
WU fied6d1eéshan the olefins content of the crude pegesz004/042127
(d) has greater than 0 grans, but less than 0.01
granms of total inorganic salt catal yst per gram of
halidelétBculited 4s the wélghtde helogem eeldioy (6)8115 fndstl.80F gran{sayf gheasy oxide
at least 0.1 grans, from 0.00001-0.99 grans, from 15
corgp@®d®. 9 grans from 0.6-0.8 grans of VGO per gram of
cru vl u'aﬁ?mﬁi
B o
mofhatsf e &Qﬂho@ rop @BmposificrsracCording. tb thyr inrentimh, thestoﬂal plz@tiect that has
anatom¢. HC of at nost 1.4; (i).has an atomc
at1F#5€0§ng§@SPi9WSPTQ%tW@T%?OFWéaI&?%FH‘§ feed; 0) has a
MONAEYShd ﬁm t efsOB e tlSl?El%@BFow&fs ﬁtcohﬂﬁﬁuoil(i%h one or

great er t e m)nocyc IcC ring ar Ol’mtl c content of
mokdef the meth@®T o eenbpositidnsrersondingdoths memtltmga&wm@di@t that: (a)

ha%%%qs%@@é?éﬁn%%' s 0 sy sita Ofl s B R 0.0 grawns,
bopglmfgsf AGR @f)@Od@@fDZFQﬁme 0.00001-095Qdrhs, 9k ermoqﬁo 03 grams

uen 0.3-0.9 grains of neta-xylene, from
of &sﬂ;lﬁe gtcaganmf Qruderwodl}dte(béha%ﬁi@!nﬂﬁﬁm@ 10085 grams 19500891 -0.03

ersn 3 §ShETigt ol 3 el P B o0 doB6TR) Bps & Bfins content
of htBagd] '19 ciesthah t}ié'i)léf@iﬁbnfénﬁoﬂha ﬁmdeffeeii' CdYetiab gﬂaap:e than 0

gram of diesel; (o) has at |east O. O% grarrs fro p g
gragiso but loss than 0,07 giamsel ot InorgaRiQsalieaialys PET SRR Qfferude product,

as ﬁ%ﬁr in n:iT by 1%\)568@%’& f’?ﬁ %agﬁrlgacsf S%r%gg ﬁJiﬁ 0. dﬂ@bﬁ%%ams, from

rans of
0.0 QO REARS BN 0. g-loahgmfns WEVEHR per, gramrcd‘/cmdeq:rﬁd@aiﬂr@mpnses

VG aag VRS R ask S g araRaacics 205 EATORY Ga B 1 0001
gr%é 51‘3135{%1 1-8, S%riﬁg ﬁfhsﬁﬁa&@ r@?an ét.Bim@m of aeBoftan) () das.an

hé na as at ranms, at nost
atd@nio H/Gr afi9d-1 10% af thed¥C of tig0aude foed; (X hast;en&zwclmmg aromatic

coflRR AR VbR EUEE BRAERTE PTG mdRgs B oo
feéao (Qﬁﬁas RETRE S drbmativahationipaist Qylefies, Smylb@nﬁa‘nfelons

paraffins in the naphtha of at nost
comm)dtmﬂs c(fg)h)ﬂhesnzanaz 6)) has pehgram of candel pradict s ol %a\t%ﬁ‘ms of

bR SR TS e D050 SRR GERBLIEIBE om0

0. 183 : dro@éﬁﬂﬁ-%yldne ?ﬂlﬁ:vrﬂ 8100 dgw.thmct)ﬁpﬁ-&ylemr(mt) hibs etHeast
ods or c ositions accordin o} e jnven
0.0 rEsem R fropdhpl-Saams of disedi (3§ campisss disvelb gnd feidicgel has at
I
57824 L Opl At P RAICI) bP ERIDLD B, fom bove
to Orugtemey exdfverh OV K. & gramsdsf kietustnd; $pX dmm;smmekfs‘oime and the
different fromthe CrUdifﬁiBe(ﬁgtOf m a bl end swtfakle
keroseng hasad deast §-A4 granphor &t &iash %’Pa%‘é R5T iR p1 Kerosene,

' fo £ t
anWotrg f?e];ee n&?or mn?:e?é@ﬁrez)g&?m%t 40 Ceﬁﬁﬂést APTC L@t most -50

crude sui tab efor treatrrent
°C|" q@y Haistat tmst (@)1 grams bi sileast A gramws of nathitha; G0 gemprigegnaphtha,

%:ﬁtléﬂ?lg?t I n%ﬁe{c’?ﬁ% g%ﬁﬁpét?rg%q%gdr? ﬁig,n?gghogftlf §02 grams of

beEEé’de pefr af nz{p%fat 210 0GR nubrkieer OF &f lohdt F0eat 643680, 08t least 90,
and/ o @é_ en t ecatalyst is a transition 10 net al
mld(drﬁsaalpﬂl‘ inglapd normal paxaiffing wit a weight rationd ispspaaffins to normal

par 1I1|s ](.jl'leth% %ta}?htﬁSt £ it Il T verd/glg(tsjahgs d Y §ne 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
wWoRsAglsk9n With one or nore of the methods opcr/us2004/042127

conpositions according to the invention, a crude

product that has, per gram of crude product: (a) at

| eagy s&né’%bsaiﬁ{?ﬁts9ﬁle\{ﬁ¥énﬁaﬂ disb REoVRR, conbindtiasyitdom or

15 grans of aromatics per gramof VGO (b) at ]|east .
mdie 6Pthegnetinedsafr cdinpesitionsargording tgithe yvepfipn, agpetheddat comprises

0.3.grans .0 rapat i [ a ' :
coRadiift BB T M e AP LI EREliat bomhpries o orude
prétfuclPrthe? c&npﬁgiagﬁ(ap toraBinaRtRe Pride gradiucoivith aphidedthatdsithe same
octane nunmber of at |east 70, andélor i so-gar_af_fdbgs .
or different Seomtheiomede feedhtofopiadriend: sitable for trgpsporting; (b) combining
| SO5pPar 1.1 - ] :
o ERAPRORN P bRk 5 GRS bPBleat o chab e form
bl&@ERRmae 6t tidagherh Bctlivesh @) fiaogormating ¢hedirede pioductp(d) dfactionating

at nost 204 C (400 F), .and the . m xture having at npst
theycryge prodiet ipp cgﬂe@rf e dRlge depion s Gedicig %;%SPO#aﬁon fuel
[ s : I, .
Pl A bt BTy RGP ) Mt o Gy o sicion
methl sul falescatalysfGieatingthe tednsitien aswal eplfaledatalyst tooreoeven metals from

has: . at | east 5 grans of aromatics per gram of
th?(?%ﬁ’@%fﬁ@?"égd%%?galﬁsqreezi ng point at a tenperature
of gh sgiﬁé gmbagin%nti He &N 210 128viles] & rabiBatidn with one or

atom ¢ hydrogen per gram of conposition; (

h)
morenf dendethediiraonppditivos atsording toctbe inventien wavede RiRdwg that has,

Wh nbi, ned 0, ' ,
oo B SRS o o BB 2 b £l Rt 03
gr@fif oP@BRaRES perigham BE VGO Upasadst 0.00y gramaeidiesehand the diesel has

d napht ha,” whi ch, when conhi ned

an A ) .. CQnpr | i SO- ‘
atjas). ErREOf aToRaScAR BTFER 0F dipscls (Ratdrast PRDH 7asps efpgphtha, and

I so-par af f.i t - £ ' | -
thﬁ a?’sﬁég ﬁtoél‘l%%to&n%gg sa fg.gfentliyeglré g EQ bo no g ag g@&}g@gﬁim number .
off i felast 704 anddr isb-aralifinly amlar-peraffinaivtith aweighbratiored tesiso-paraffins -

b ona o B ¢ BERCLACLS ey VBTN Gtk S er
co@ﬁm@ Ema? fivePoR E%D%g@ liptiRsion 0@ af MEstCOFLCTR00 T, anbithe
parafti stt 0.3

ns 1s at , olefins and paraffins )
misithre haviag abmost (hLfvgmmsaff okfineper gramerfanixture)ts) gmeight ratio of
rafio of the C2.olefins to the fij =S .
atpipto 55450 o BIPBHS R 8 aFBaTEot Bl § ] 57 e B L85 )
le%t] efdo %rﬁﬂﬁoﬂé&&*@sfeﬁé,%d%é Kerdsefia hi9 At Ieustioes gRinsdf @fhatics per
erein a weight ratio of the C3 olefins to the C3
grparoffkerasend andior has oteBzing poit) atmismparaiyr of at mes-afCide) from

least 0.005 .graps; (21 O AWl i

0 P03 Frmiphelomi i erinet g of sty ddn' Bnfiepsae
hyfr 8dEPb o gab @i ald ﬂﬁ?hﬁféfﬁhi@mwmrﬁd@nﬁfm@ hypeesattmasn ). 16 rgyanas of

paraffins content of the 5 hydrocargrgns havi ng a o
olafing pengrana afthe sombinag nongengensable fydiocarhan gaen and paphtha; ()

r : - hai N
e AR AT MR 100 bbb bt
pe@ifims ahd plpafaiffiss With aoedghiaatio bithe isg-pardffing tonthe nepagadfins in the

di strjbution of at st 204 'C, from0.001-0. r
cospbipgdnaphthaayyl nﬁ?rﬁogg%ﬂsﬁéﬁ §Y%°9ﬁ[>an g Pﬁé W%ﬂﬁdgﬂ e
i i i . s ; | ; .
ith ek i BlopEhuiBa'ofeidy § chRlisRe MRSl RramEs wit
catBoromefibers of 2 (CHmadB3(Cs)p ket 2 meight mitip of plur ematribeshe, aud G olefins
tc:vatth:J 8c|)r|n{)ir1]1gd rC? ggc? Cgl ngrt n%% Iatolgos(%fo.f tole S bnd paraffins with a carbon

number of 2 (C,), wherein a weight ratio of the C; olefins to the C; paraffins is at most
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204 C that conprise olefins, and the ol efins have a
molar ratio of termnal olefins to internal ol efins
v%z@%mlﬂ%@é"t 0.4; and/or (r) from0.001-0.5 gragpyRis2004/042127
ol efins per gramof hydrocarbons in a boiling range
di stri buti on betvv_een 20_ C and 204 C. _ In sone
0% fmrrgﬁ&k Sand Pﬁm%ﬁm D EarBoS AP 0T 3QE ), whherein a weight ratio of
donbi natton W

ne or 15 nore of the nethods or
the Gaplesing tooths Ca paraffingig at mosth3;i (vy hasthusadiens contggbof at least 0.005

hat__has . I f .
erbipdltes i AR areying iy A eagq PR a3 2008 153G () fas atymost 0.00001
grirR§ 8 1Rl Ni/We pBegratnks donipBbitibs; (ny a patafifuss dontent of the

rubidiunm or cesium or mxtures thereof. and/or (b
hydtocatbens having abbilingaange: distsibutior ofrat mast 2o it gty from 0.7-

T
ha‘ir_@,tﬁiﬁl;eir ?f&rtl efSletheByirscaborishaving \abui lirgranpey distributionof atevost 204
W ea

oG romeR S Erams ot B1eE5S (1) HEGIGETRORD I AR LA gE disiibution of
at %ﬁ%@%@‘ﬁﬂ% }Msa& Qﬁ)l%lﬁﬁ ue:J lﬁlz.r#g, é%g Weffts Hal$atQE480.001 grams of terminal

inents, crude products
oleffies [ igaini abblefihy, (g)lyydvbcartioms vethhobisiling tinge Yistisitiomof at most

deoscribed herein, In f rt{éﬁrgsgnbodi nt%%%q_di t.i neflﬁnsto
20441 hreeompriseinde iy the 0 BV potar « dPRRES™
inflE5 ol HEd PGt b1 0. £BhGr (RO 5104 10! 5Gracklos BIBAMY Pegram of

vant ages o e present invention will becone
hyglpgeaeisons it a bblingeange distatiution beteeen 20 *°QGand#@h°G he

b it of the,follow det ai,l ed d .1 0L .
e o e S R B
mbrd-of the eI b CoRpositibr ABQRHIRERS tHRfinertion] @cude groduct that has

system for contacting the crude feed with a hydrogen )
atdeast cre ofithe hatalysis semprisiag oo er Brorgydkell mstal, %wﬁmﬁlogaﬁ at least one

oduce t .total.pro X 0 . ani -
offss 588 s etsdpsicR, 20biGhmy OF Xt Bin AR EPhereof andior () at
leBitRRd bR catiiysts ROMEARIMpes y stmsitibrometabrut tearisitiog mdta sulfide
crude feed with a hydrogen source in the presence of
amshier bartoptde.e catal ysts to produce the total product.

S oned fﬁﬁ'@lgxa Ifi?é;b 1%33%%%%@mimﬁbdﬁm§m§ %Pﬂfelél:? ychifion may

contact| ng sy_st em
bédcdrBbiaed ahvhrfedtines dlonpothendmisidiments of the investignngoreaple,

In conbination wth a contacti System [Fl G i

FooR e TP 08 FTRRCERADS B R OB SuTL AR oz quy of the Bther
e B; %{'Sng system and a blending zone. 10 FIG 6 is

a sc

ematic of an enbodi nent of nultiple contacting
syst Enfirther embodiments, crude products are obtainable by any of the methods and

el

systems described herein.

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

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

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

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

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

WaPsthabéges of properties of the crude feed and perrus2004/042127
properties of crude products obtained from

enbodi nents of contacting the crude feed with the

tr angjdiOn aehdhaticlét shdttet B@bsdifRhySfia contakting systéitfoldcontacting
is a tabu] ation of conpositions of the crude feegljgang[a d
thecrmpdssfieed with adfydragen sewise énthapresensei ong ohBINLE GHpLYFlS dyproduce
frog;en‘ﬁo iments of contacting the crude feed with
ther@ta POJYEY i on netal sul fi de. catalyst. FIG 10 is a i

t abulpag] PR adkh@h&Rest drssnudimestraf aseparation zxnedn gombination with a
products obtained 20 from enbodi ments of contacting
comfactngiyeieeed with the transition metal sulfide

cat alyst, . F | ' RHdRSEA R ih @mBination with a
| og Jl:%ép gtasécg?m%%cnbﬁﬁrg%@ag@ef%%d gas?gs of an
cbmaétp¥ysietal t catal yst versus tenperature, as

d 1 ned by TAP. FIG i hi c.. -
of | B0pT rascupmetior @rbodiRett A FRFHUG BB pombHE system,
aﬁﬁ‘ta%ll%ﬁﬁ Afd an inorganic salt relative to the

e an

Si'S e Of potassium carbonate versus 25
t enpaiIat 6lisea schbiBatid 8f arsembagtingent of mdfplesoRtagtnG syskymS.

| og plats,of the resjstange,.of g}EIE t
cat ali}St 7 15 spbrpatie Bf?‘téglpﬁ?ddwggta@fm'\{tqﬁe pé% assi uﬂ witemen
onate versus tenperature. FIG 14 is a graphical

s?QE .
epresentation of weight percent of coke, liquid 30

hydr dii6k Bisistabulation af propesiss of deichile fﬁ‘iﬂcﬂ@g‘gﬂp"é’%ﬁ e
;gé&g:ltjq?\ﬁﬁgm%cﬂgoﬁ% g gﬁgﬁé gf %ontz?c?ﬂ%i[}lge: d‘:l'ﬁ& £:88 vAtHHEE transition metal

S cat a FIG 15 1s a

. SiARaGdst.r epresentation of wei ght percentage versus
carbon nunber of _ crude product roduced,from " )
.. enbodilGeAtisa thoulatian 2 CPMPOTHNS irerpdsctred g, cympositions of non

. : | . . .
S5y i RSB Bt i e v
ﬁﬁﬁ’ﬁﬁﬂﬁ%ﬁﬁ?ﬁl gﬂﬁ@fﬁa‘c.ﬂlystm enbodi n}e?t S -:)fl cont acti ng |

t e fee h inorganic s ca ]
Sart VI 101 § BHERR Y opogis Pa0 Pt e pPth Rl obtained
ﬁb‘xﬁ%ﬁ?&ohﬁh&té & ‘%ﬁ’?‘?ﬁ@gé sHEgidd fead Wamshenshsiticrameat sulBde catalyst.

ornms, specl iments thereof are shown b W?X itted
of exBifhllé i§ a gtapbicdl repiasentationiofipg 110 lateeldpn cygerts o cmitt
descrjbed in detail., The draw.n e.
R P R ,%gmg%%ﬂ%gﬁgﬁ%ey ™ _
det ai +Rfl 19655 GidphiciRpieb@it@ion dneg plots dinthersistincoof noiganic salt
the invention™to the particul ar_formg{)/écl psed, , but
catalybte ancbart inarganic sali relatiemio) the resistange pERQIASSHM carbonate Versus
nmodi fications, equivalents, and alternatives falling

he spirit and scope of the present invention.
10 DEFRS. 1BRs DSl dTEpfakrPhtiobHiT logpitsTdfEhiSresistance of a

NayCO3/K2CO4/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 rmre detail. Terns used herein are defined

aswH3bhé 65 Al kali metal (s)" refer to one or NORRT/LS2004/042127
metals from Colum 1 of the Periodic Table, one or

nore conpounds of one or nore netals from Colum 1 of

the PerGods ¢ d ABhRtoR6f Q&nﬁﬂn\(:htsrp%ddcb@ freff embodiments of contacting
"Al kal i ne-earth netal ( refer to one or m)re met al s

fthoeude fqpﬁmﬁbwr@mmt.c@f@b@tsra pictal saleor SHicRB carbide.

COMPOURtifc Ble iB0Ehh 1 QlsEertElAloSvalibAMERIork Bl cltBihative forms,

peditic embodimontd therd20f arASthMvn be fv&:llysaftenatﬂpbnn ttmrdrffliwmgs and will
R IR e
%g%g@é 51% rﬁsce&ﬁrtfg fikd H@scﬁ ORI E%&Yntéﬁgwt%hh@ﬂie invention to

rogen pe cent age and atom c carbon
phe paticalgeforf msulmhed;‘m on tia cmdrary rthnjmwm:uon igpliotcouer all

ker ggq%stgge%ﬂ%lsv%ts?nd b { e ?a‘cl}ldet T tgle%@;ﬂ ali;'ot‘g%ope of the

%%ﬁt&v&u(ﬁf)l gravity is as determ ned by ASTM
thod D6822 Bltuman refers to one type of crude

; gégﬁ : <'-'|{-‘}’}3651 e{nb f 63'3% %é{%ltél{ogig%tre{g ggr § e:hr%&{]ilg éx?{r)l%geedetatl Terms
%Méﬁmtﬁé%m,fogm@ss ot herw se nenti oned.

Content of hydrocarbon conponents for exanple
par af ffAlkeli mezbal(sé{ refaritegne of wpresetalsdpm fofiwan 4 9§the Periodic Table,

"h

SRS g gt 5 JBAR ATl AR T

debenres dreeoty | P Met hod 368/ 90. Content of .aromatics

in kerosene is _ as detern ned by ASTM hod 86. 27,
VD 2005 belieiicmies D RRS T gt SIS HOTY ]19m22°f'the
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?érﬂ)duf AL Sb teQn: o‘f@k&ﬁ%ﬁfds of f)hé ¥ Mbteméth fRlRh Colurnd P of the

nate a |dr o ano ecul ar entity.
erabd’ﬁablh,mmthmhemef ers to a nolecular entity

t hat abl.e of acceptin protons from anot her
nol ecul%]l\ﬁgrﬂef "E%H'H‘p‘ﬁ ‘%‘1‘ Bronst ed- Lowy bases
| ncl udey ﬁrﬂv’%ﬁﬁ G%Qit-ah StiiRfafd Téstia@)and dautExuly.| at e
(RCA2D, halide (Br, , F, Il, bisulfate (HSO}4),

and
S u I f at ‘éCs( Beldltenes™ refor bmasphalﬁ@m that efeens) Iybje impenigneq (Cs asphaltenes

CHR ey D VMBI A (ot are ot

vapor i AgfinidHy8fogeR b%&&&g@ﬂﬁtﬁtbmmmﬁ]&mmge rf cnfde feed, crude

coke is as determ ned mass_bal ance. The

1produttenaphthay kerogang) digeel.giwd HEO80 ﬁ%dqwltm%eéwgil‘/g&emd D5291.

wei ght « gy éﬁ{?ﬂ\}” %ﬁtr?{cyﬁf’lsgrawty 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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"Content" refers to the weight of a conponent in a
substrate (for exanple, a crude feed, a total
Wil R04/6d166s0" @ crude product) expressed as wei OptT/US2004/042127
fraction or weight percent age based on the total
wei ght of the substrate. "Wppnt refers to parts per
mi | FBasied-Iirgabid” réleR6a méledarseriioy With tigcabiligns donate a
with a boiling range di stribution between 260 C 15
projentoangther podwuBEentity. at 0. 101 MPa. Diesel content is

R D B i Bt o

protbrst uhmthef helevslancidity. E<araplds 82Bre@istedd@vasbases intlude

Gt EBbo b b, el Jout R L S M

e efers to drfferentral scannrng
gi???%mrcrie”ate%gre ze point" and "freezing point" refer

to t‘Gerboa mpmbatt”trefersatto thér tatdl ruarbenof earbarf atoms i a mdleaule.

part.i ccurs.in a.liguid, A freezin i_nt

dette pi(q] e"S? tosalifls cond g cafhonpzeons g?lécggga}q %et%asgnzed under
pr&:%s(%ﬁ&gﬂgg Pt ¢ btfhtéiﬁ ¥P el ks @9 d¥fethinB@ B§ nﬁ@ﬁbﬂmﬁeﬂﬂﬁé weight of

se" refers to anions as described by

colReia tiototal rweilg}m pﬁ solidohinwshs total weight of inppt @é’%:ll?@t; Y,
1963, 85,

at omeenist G’rrsfg%sntot e gfﬂgﬁt gf %%?nr S?#e%tﬁlé\’\]ﬁfgggéste (Rt le&n%le a crude
fecdSh e5tall pR6&uct, @ ke pfaﬂm)seﬂpe@sw sohvéight feitigh tor wel ight percentage

percentage of hydrogen and we per cent age

basedranche walmgh mrmbm 1“W3m>m Teafes dapgteper .natle.n bygweight.

OXy@ ' 260 °C -
XY $Bfess P e G Rt it Yoi B a0 Rulhib Botween
an€ 13 eOt(S(t(Bém"R)eit o1l NdPa, bDleQS'EM’lMt isad deteEg®sd by ASTM

X D5762 for ni trogen, and D4294 for sul fur.
- Methydiba :

&h source" ‘réfers to"hydrogen, and/or a

CONeoy i anpd SSLHato Bet@een 204"
crude iﬁeg?‘an%{:stt%e cat gﬁ)%ns%gc% to prgfu de hy droa
°Ctand 348 °€r(40@$5mm@5rmmssmmmu 343 determinsd &y ASTM

MEhok D487 phibuliak siay BeimE Beroste BREL o Done® (for
exanpis” foferd 0 dilelnBaleAIReNEalSRBIrAS met hane,

et hane, propane, butane, pent ane, napht ha) , Wate{1 or .
m xt‘liraege phiet okl “firering oisdl wirdo the tewpemtireat waich formation of

BG5S SR B, ARG bl g

DI¥g6ers to a conpound that i s conposed of a metal

cation ano,I,an ani on, referst%theln tute%é)
Pet r' SIS rafers tor&aseh@ﬂwoarﬁ@w lpd’P atiop Netmass Sppqiogetry.

Ki ngdp ega% s gefgﬁrté‘%fmﬂsc’ as %e%{px% d] e e ‘ﬁqg Gotihl &f American

satura Focar ers to
Cﬁbﬁﬁéﬁ&&i@g@w@ﬂ 188, . 3508 i ng range distribution between

204 “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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C and 260 C (400-500 F) at 0.101 Mra. Kerosene cont ent
is as determ ned by ASTM Method D2887. "Lewi s acid"
w8hbishsi@sa conpound or a material wth the abigddnsbfdozi27
accept one or nore electrons from another compoun

"Lewi s base" refers to a conpound and/or materi aI

mWetcB End¥3hthd éﬁ'uHQ f&ﬁn @@ %d%g%n sBlrc@RiiaY iatlade, bl & o limited to,

anot her conpound drocar bons" refer to

hyfdycmaﬂmas lGon sxdmplﬂn@l we%mdrmrh@@s sughpsmethange ethang, propane,
ke e e o D S SOERSSHAAAR Myt

]
U
asSds3 BfATed amB iR eﬁ ljb?ov@clﬁ&s 6he of Ardoipcudds iPhe crude feed.
herei nafter referre as "STP"), or a nposi tign

c

t hat “Ihergeuid ssit areferatn ma@mmunéfﬂmiﬁ%c‘aﬁmﬁs@ é‘?wﬁ&lﬁﬁﬂ%‘l and an
that are liquid at STP with one or nore conpounds

¥4t are solid at STP. "M cro-Carbon Residue" ("MCR")

r ef ef[p” keferd 16 d Tnbfititedf Fegroleam, newithie/Energyrimstitutg of London,
after evaporatl on and pyrolysis of a substance. MR
Unmﬂlémg P®. as deternmined by ASTM 25 Method D4530.

" Nap S [ hish a
e 3?‘3#“& 5ote} fo DA R AR ERIRERRBOSaribS) 2
(100 maesdﬁ)e” aéfele 14 agzdmbmmawiuh h hoximgtremge digribution between 204

det er m ned " f.er
Greldl S Eanachgt )i (7 Bfbec dsseae Phletiinaf Biphing oy ASTM
BIL Jegycontent” refers to NN Fe content in a
strate Ni /V/Fe content is as determ ned by

I\/Et hticevids 86id” refhrsio agompotnd e & mamahﬁﬂh heobil ltbfé‘t’ é?°§Pt one or

% ({%gr cubi cﬂarreter of ,crude feed. "Nonaci dic"
frofARother LOMPOId, By onst ed- Lowry base

pr Opey &8 Base?Te i 1A0RNYRLES Bud?6TibisAADW IR dlbility to donate one
"Non-condensabl e gas" refers to conponents and/or a

oninetestectons toapihentompored. are gases at standard

: 2?2 ?L@by{{gdr%ggrb %;’E& %o lrgfcgar al?c%s kg%mgpc?g)roﬁﬁﬁ@nbgrﬁf rrﬂell Q'range

ﬁ@ﬁ“ﬁjght chai n) saturated hydrocarbons. 5 "Cctane
nunber” refers to a calculated n

r epr Ebiggidampgwres referdo gﬁpmpﬁgegn H’%F gllﬁgﬁllpe que %rfmgrerfpg{%punds that
a%eLtiL cf gtrgﬂ%ldgﬁ Brabira AHRpi ? f ap 53’@‘3 0,109 /1Pa, Aereinafter referred to

number htha is as determ ned
aWST’E’*’FMﬂ%dmﬁns%ﬁaﬁat ih@hddsiarrsmbingtion of one ehpetreesmpounds that

R e e T P S

L anew g Cioh RebheT OMGR Y aeghad quanty o Guibonetduosemaiing
afipeniaporationynd pgrolysiserfasubganse. MCR content is as determmed 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 therecf.

“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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Uni on of Pure and Applied Chem stry (1UPAC), Novenber
2003. "Pol yaromatic conpounds” refer to conmpounds that

Wis200S8eioy® Or nore aromatic rings. Exanpl es opCTAIS2004/042127
pol yaromati ¢ conmpounds include, but are not |limted

to, indene, 15 naphthal ene, anthracene, phenanthrene,

benz elbh 2BRG&HSable Pk eyt @ohipofdianand/or' Rebitdreast components that
refers to conponents that have a i) i nge .
anti gases asatamd@rda@np@amand@reasmzﬁ)g RRLigY Besgingtier referred to
dgé.@g, 1 ned by ASTM Met hod D5307. "Sem |iquid" refers
9% glhase of a substance that has properties of a

| i quig-PakdRes” refen tb roraml (strajha skminy saturated higdrogarbens.

Exanpl es of sem |iquid inorganic salt,catalysts .

i ncl Q‘@@tanggu@bgq agfets tg@oqagzg.l? ecijw.ggglqahgﬁpr% taéon of the antiknock
pfogféf’cae%g)g?gﬂotgﬁ @&L%fmlr% | £statd@fd deferdiiédiel. QY calculated octane

efers to standard cubic feet of
ngmbepef ndphthads aodeterminkel HyeASTM .refers to a

30
terial_tphat d hyd
o Sl S el oo ¢ ot G i o
'Ir(yﬁrese&?oﬁ?n%&hﬁaélbuﬁﬁfe%oﬁ HHIRH t6)eh, 6866 teragnal] ihtergil sbranched, an
mg") o per

25 gram ("g") of sanple. TAN is as .
Inkesrer m ned by ASTM Met hod D664. "TAP" refers to

te al.- an ,5-0f -pr.odyct 5, . Y :
oo o eRb Ky 19 BB By maions
Wibf ofPRRiahl Repliad Chemishly(TPACHNO@nkes20M43 C and

538 C (650-10 8 F) at Q.101 Mra. VC? ont ept .S as G
det er‘Polyatomhaticxomponsdsgatesty comapprnds tha sluids e OF mgpe aromatic
this pljcatign, [t .i ; dene,
ke, ERBpise Ao e So Bt RIS bRGke boPtmictd 11

daBEtheRné Sanbithcend pheharithrent, tenzathivpherteeandedibenrotiniophene.

the test. nethod may be recalibrated to test. G
pr opeRepidust refetstn ePIBRONGAH 15 BRing rbi didtGhutiCdbove 538

' "ﬁg@?gﬁgﬁf%%om@ %@%5‘%@%@% SPndaetiod ®5308st i ng .

at are consli equivalent to the . |
r ef erSenstiquiddtdferg to apbiseds asustanse thas has moperdiss a3 ligwd phase

d d d/ tort f h i P .
aﬁ@?ﬂ,ﬁﬁiﬁahgsne %fo {@&%&g{f qrn%g]gsdgtd sr&ﬁ'@lgc{elg@ glro? ! ecﬁéeapﬂar{ﬁ sts include
éﬁﬁgg agi@l%f”a 'gﬁ&@!tl‘i’at had'slESHsistéreyiod, fofexmtgsle, maffy,Hough, ardeothpaste.

cru . Stabilization may I nclude, but |§§Bo

|i mi t BCEW referstositndard eibic feshokeas Pabbarre) g€ ,e&%ﬁder,

sal ts,,or .conpi pations_th f HoSrbdhs saeHa
a st aHPereasy rg,,ea%tg_alga{g.q stﬁgﬁqapidfg@%%%n% often e

g&sﬂms%d oREinP 1fder f@ctok Bondifienspr oducti on  and/ or
etorting site. Stabilized crudes t%llpi ca

. ly_haye nQt

boen HTART nelos tanolal g Bunbe Preyeadas ol s |- o p K OH per
treatnent. facili : : SPMEMERISESEAL S Wi th
?ﬁg’cé‘\gﬁc(’f%{%% }ehgf %Eﬁ%so%?%#l ‘% %ﬁs (fg{rmexarrpl e,

napht WpA Pt refbrs kb Rhgoral balysiard/pooductsbri cating oil s).

D sti LI at i”on i ncl udes, but _  is .,hot limted to,

at nospheS Geférgﬂﬁq@%??’bﬁ‘eﬁé?@rgg' and/ or vacuum

di sti l{aid"9aiPloRQhponents with 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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Undi stilled and/or unfractionated stabilized crudes

may i nclude conponents that have a carbon nunber
wWaRuSedieésn quantities of at least 0.5 grans ofpcr/us2004/042127

conmponents per gram of 15 crude. Exanpl es of

stabilized crudes include whol e crudes, topped crudes,
startRedibédedstigy meihsds thesat cenkideoabeghivalentes theareferenced testing

conbi nations_ t hereof. "Topped" refers to a.crude that
methgds BBEReVE¥ht ed such that at | east sone of the

8? E@I}%ﬁé&gﬁﬂé%ﬁ?ﬁ‘é@ gﬁ’d/ ﬁ_gxieidrféﬂ fRPh AYdideArBYh coRaikir!i formations

r enoved. pically, topped crudes have a
andcthen stabiliaéd. aCrules are@efierally sotid, serni-sniuk agl/onliquid.aFeudes may

el Bt oo e oS R 67 B B A orbE
corREARBIE d38s, Waklr, @itk QW cbﬂﬁirlﬁﬁiaﬁsi thereefl fFony dRscride orm a

transported to conventional treatnment facilities by .
stabitizetserode. afuakrstabilization sayfofienogenst.cr proyimats tgethe production
rucks, or, ships). Qher crudes have one or nore
and/orIGIorting ¥eor onerties that render them di sadvant aged.

Di sgfhpaiadames iy Hayve A& beadiranédiidor factioddly distilled in a
transportation carrier, and/or a treatnent facili

facility, . .
treatingunt fanilisy ta prgduee revitipleesmonenta Wik specifie peiling range distributions

di_ sadvant aged ¢r 1 Cs .
(rof e Bl s, VeI 80 Nefickg o Rl thobudes, but
is ot Uglatet h@tatindspleaedibtillagorcasthbys aml/@raduas didtillatispmethods.

and/or treat. Properties of disadvant d crudes

Unistiledand gRuifiactionased stbligadrridss maay spaNid pompprenys,Bft have a
. \/ Is . =

cafo?aphep 65981l o B3P D 1 o s

crudeaBkafipled 00 Stabjilized crodesincludawholz. c0adss, tgppedscrudes, desalted

L e

haﬂﬁe%mt&fagafsuei?ﬂmt At 18ast 5Gaé SPe CoMpOMniDhatliave admilin fdint below

granms of residue per gramof crude; g) an asphal tenes
35 E6rat 8101 MPaareremovedd. Dypiepllintorped crudesdiare assnigat ofgt gpst 0.1

of cyude; a MCR cont
A s S T e
toprederude. WO 2005/ 061665 PCT/ US2004/ 042127 enbodi nents,
i sadvant aged crude may incl ude, per
]

i n,of
di s Semertabilizedcrudes hayg propergies thet allayy hesstadilized sryfige to be
| L Gkl .
el 91 By st 57 by BRI, ST e
pigelies) ek, or skipsadihertongied heveicte draso@ udsiitabl pyoperties that
oo ] e A2
traﬁ%%?ﬁﬁ@ﬁ' taged lafl&féf’ & Sreathftht SLARY, thuihFRAWRY RUEstoRsMitevalue to

ave a sulfur content of at least 0.001 grans, at
thd dismlvafitap@bcrgdanthe edonbmirsvalis DAy be swah, thajra rgservein that includes

o S i BRE RS e, B By st
PO M Sperfih SN RV AR TS SnaFakcllas; butige noelimited : @f TAN of

di sadvantaged crude:” at 10 | éast 0.001 gramns, at .
at least<t. 5;(b) O0Bosjtyaofiat least G2 PraatAR). gyavigh ofrad mepst 19; d) a total Ni/V/Fe

hydr bon 1ih_a boilin di st rel | .
conl & g gO0oce a1l D PP e oM e et uce; o
a tdilal h&tehtothsWdntcait 8N% leddt 0.805 bRaslofBelkioqysrasPpergfram of crude; f) a

hydrocarbons wth a boiling range
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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di stribution between 300 C and 400 C at 0.101 MPa; and
at least 0.00 1 grans, at |least 0.005 granms, or at

quétz /i iceg’ ans of hydrocarbons with a boiling rP%‘lﬁ?s20041042127
di str?‘%ut %ﬁon 15 between 400 C and 700 C at 0.101 MPa,

or conbi nations thereof. In sone enbodi nents,

g 2 aRAd H%Sé cHid¢ ni’dyﬁﬁclluﬂé? géﬂgnanp@ﬂ dlgrd&amtaged crude, at least

| sadvant aged cru at | east

at | efa
0.Xgrggokrepidue; atdeast @3erams glire duest st () aregsQtgaRidue, or at least

h b
B e R S e EE S 295 s
il 2l 9%&.&13, ok bet-gl U?ﬁdﬁiﬁf Iagﬁde ptngimfﬁmsaﬂmt@edmm 10 certain
di sadvant aged cru

5 gmbodisents sgdwgeé pﬁw%é’,%igag? tfif iﬁag%gq éi%é;b fngafyﬁafve a sulfur
S:Egﬁ%g' (gea?!]e By St PhEOGUA AIELL: §10bS gfatxﬁ(')g?%t l'gﬁls‘i ot Sgra@Sy or at least 0.02

advan agelt crude, grans, or up
t .99 grans of hydrocar bons with a boiling range
i stributjon of_ at |east,3

enbod |Dié4ﬁ"f§mag‘i’%%9%9rﬂl% E’&?‘@F gd@"lé‘?‘f’fg}% ggdrg?a%m}sr}’@f’ﬁ{%ea range of
P PG PRSPl AR RaRsHasetndl prein & B o crude: o

10  déast 0861 gk, 91 lehst 0c0O5tgrams, emiableastd Isgrams of Bydraearhers with 2
crudes may._.l | yde v
ol ore g pulogpetise 635 by o AUEN1 AP e 000 grams,
Yl dRbion: w&ﬂi@a Boikug!
' %g)%spo Qgé]aﬂﬁegﬁgf di ggg\%ﬁgé cr udesgt hat cén bmmge
tdm:abembmlmtwgert 09 162 ek @d) ublswab@ﬂl 3 dgagt 97001 grams, at least

BT 00 g B 0 5 gcin

15 Q%@@E’émw*ﬂcbﬁ{dt’mo S¢enar 10l FiPa Qi d@ﬁih&aanUnéSthemtﬁt her o
Californian and north sl ope Al aska I\/EXI

.Canpeclnsomaregehodiments ddvanirgsd crisles ,rrhay ayxlflgrper gram of

Ay E6 oL 37 AR08, erefied | BRUFOIS Biiney G At 001 grams of

Zl@;@ﬁ@@arbdﬁaz;ammnnme dmmwt@aro:fat ﬂ)ﬁsZQ@r"@ at0pi0tldPa in addition

Kingdom Nort h Sea, rt.h

M@thqghqr hading SORPORYEE k'?%#?”gg% th flisagy é‘&%%‘t @Qﬂq gram of

0R8rboh Mfkﬂ st 0.2 grams, or at most 0.1

20 di S%u‘één ag&gH g‘é&ggg%&?%ggj t he csr ude;noare &

agiaset abl e for transport ation and/or 5 treatnent.

crude and/ or di sadvant a crude that

o b apbeinaas Sy s e hude it Eﬁ”gf

cfi%n{ag@f&%@%p%w gﬂﬁﬁﬁ &ax;ﬁbm 99T§1€m@ o Hjadrpcarbom with a boiling
resu

romtreat nent of the crude_feed, Aag g
nenge distrihexion Dﬁetdeaﬁﬁ@i) ﬁC ile, cestain gppedimgnts, disadvafitaged crudes may
trans i ng an d/ 0
25 0 ey B 1 of Gish e e STHeh GB0 D prabfl iy ifRarbons with.a
VBsiling anas dishimmsadifat R:a@trdﬁO@Ct Havettdin embudiments; disadvantaged

ELéiéSsr R incle, D B oG IFSOUTPEPH R IHRVLD BHHAREBR0 0.99 grams
PR Gulfts ] F g for? S ATRLATR e @i e

| ess OExaaples ef ﬁﬁﬁﬁaﬁ'@g&d ctulies ﬁbycaer\:hamatedglsmfthmpmesses
ef ficiencies. at men i nclud

30 dstaribed hera BFHya CHLAICF DR i1 il Gpm the following coutries 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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atnospheric distillation to renove inpurities fromthe
crude product. 15 Methods of contacting a crude feed

WO :@R3elcdance wWith inventions are described hep@hi2004/042127
Adéltl ona?l y, enbodi nments to produce products with

vari ous concentrations of naphtha, kerosene, diesel,

/ﬁﬁ%ém? LG i8e/0DERGIE) Bhited doe @bt Sea, Madagascar
Zagic:)b(r%i/en I ona Yz‘a%@g[(le’éswlg?l%grocesses, are described. The
nocthwest, Onmd, aslNétherbands Scheahebéli. h a hydrogen source in

h f 2 f '
con(HENRG! S RAEH oricss g e enCe BRI TT U G

& SAVARES AR FQ BB thhthe QARles AR A4S forthaspurhitiog and/or
source 1's enerated in situ. In situ ggnera 1 on

traatmerity drogdmarsifon disadvaytagedarudecthetis to Be reatedmgy bat%fel‘fed to as
I i f.1h i he i -
i, 8550 e SR A e R
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RNl i Bl kIS0 1t 1 G c, or v
tolthe ¢oiEteporaRsg propenics of Bemi cimide thanthacmde fehanddbereby have

produced during the contacting. .The total pr C
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LN Mefidad oRBgtiliinsanatideicadiicadonddnéa it aneatorsuge d@@ribed
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catal'yst include a stacke ed reactor, a fixe -
¢ eaciTbe crude GesdmmBeTac Y8 bpEeT Bt (EErpsgtie gf one o
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contactor. anples of a CSTR include a
céhtadiiligzeteshed reactor and an ebul lating bed reactor.

Cont acting condition ically include ] tur :
pres &w@?eg%m “FB*édﬁ‘Flﬁ’égi‘)gelf ﬁ%’é € 16138'&?}3{38?1? glv%\l/fj1 IH'sftu generatlortlh
i ' 04 petihiof el opinde feed wi
of R forlFe mBy MAGRTE LGS 4 et PO o404 9
therinckgaric aalt catalystat detuperatutesiin 8 pange ffrase 29@5p0 ofp &F 91400 °C to
Contacting t £ uyes ange from :
Fa e oot oL BB oo (ERACs S O R5ate may fpclude the
rﬁ%%&?gﬁﬁ 1624 PErtich of WiRPinbREni@ $ale cgalyst thatr ineldesp for example, alkali
y

rogen gas, nethane, or ethane), a ratio of the gas
ntedal fovmate.ude feed will generally range from 1- 16, 100

(N:onﬁ{ Itcﬁ@lg Rq'ggl]lcgl g%%glly Ricftded geﬁ?@a’tﬂgﬁ Iidﬁ'ids? oGkt tHEReof
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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' csomaa;mbodgnmﬁmm \ﬂngh steqippis addedya rth@f@]eeg@etOfC@g‘g tIFf%&/lSB% a range

B SR 0T AR 9 e o

20

25

30

SN e OfliflBvntdte oft edefbd nastbel suffivierh itmedintain thet vodume of crude
crude feed and transferred to caonta
deeita hecamsirast or et Lo ey e fersn 9% of kot
a | écftacti
T{ﬁ-ﬂ% ?f(;%g %Pﬁt%%tnlf’g&] ! m Qf?}( %@ggﬂfge of gﬁid%gﬁacxglfﬁ acting zone

tlb a0%); 60%, 680%s Iiliﬁjhehetahmium dfdmcdmepeg aong: dnispmg embodiments,
ranefromZOO 500 or 300- I.n s

fing may bedrae 1y the Broseneg) gfl %‘Pn% B2, PLeemple, argon, nitrogen,
%&&, k, et &gagslﬁhas SR, PRsHefies, butbhes br édigbisstitie therest.

ere prior to i ntroduétion of the crude feed
| nt o tHi€. ldoasaeimatig of em embpdimes efgsniacting system d 0@ prgldo produce

o
%ngdfc SIROTIENiS conduitt 108, & yemtiteefthavatalyst dsed irethe contacting

tlon of these alkali salts may renmove sone 10 0
amndmymangmﬁemlswormﬂesem Bé&grﬁ@s,rqs grams, per 100 grams

T

M cRflei fledCioNbwer the giseeuity ofize crage feed s I §oned embodlments the crude
i nhibit separation of the catal yst from H%‘Ee cr
f fsed ertarsal Bostompportion ef contacting @aps | Ghyia&p Ce“am

L%ﬁ sdifhe ;tg,r tt%xg %g.ldggﬁefdr}g%ﬁ?ﬁ@alté/& g%xggﬁuﬁggpé’t%hsf {GUC or at least

actl I N some ment's, such
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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15 catalyst is regenerated and re-used. In certain
enbodi nents, fresh catal yst nay be added to

SAH bslob1kgs Zzone 102 during the reaction processspcirusBoos/os2127
sone enbodi nents, the crude feed and/or a m xture of

crude feed with the inorganic salt catalyst is

i Nt r QUGRH ehdbolinkdis, B Saliydt Mcontiifedwith thesdfulisfeed and transferred
The enul si on naéhbe prepar ed by conbinin
&

an
tb wontgetirigczona 102 c The cxpde foqdfcatal yit saixivee WaY ge heated;ina tsmperature of
f eed rfactant mxture, |n. ' .
S RS M one R 0} ki o 102, Topicaly,
th& BRid8 f&H%ﬁéfbef Rated tolaGamberdtugeinca radfe froms2004500850r 360-400 °C.
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Intsatk enthodingmity dyascrudgfegdipatalyst gixpure 1p¢ slgrrga)y;g certain embodiments,
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. T. BakKer; 30 Philli psbu[ra%, New
fremnshy crude Sed/cptal yRe mixtuee. dosatain embedivegnts gtlspg a portion of the
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$a3@y§ln@ay 3 %&vei%@q%t%ﬁﬁ%é&yﬁ%h e(} Eﬁgj@oﬂ@?m& such

ERRNYAGE REntaR8 andZo-usele Gy 6éreain emmbodiinehfibfreshycatalyst waky be added
flow confrol valve 110. Flow control valve 110 nay }

- tol dootecting pehest02-usivethoreagfon IfeCs¥t eri al from condui t’

198 1 B 2% SRS Ent dnd 8RR eaiilior 3 il #OBPEAAS B2 with the

PCT/ or contacting zone 102. |In sone )
jRltcatal vt dndedied gnto et comtaptibg zpusistanemsdsion.n The emulsion

conduit 108 to allow at .| east. a . port.i f th .
ey beipapared byccQumaE B dnorieis Sl RAREter REUE Pifh p orude
?F%%B%fg&antlrﬁ‘ixﬁﬁé.t ﬁ1| S BRSHIFRBALS, a ftANEdrGs Sdued b thekBfulsion. The

a gas recycle line. Flow control valves 110
andlsickOhaymyndie stabledor as leash? days, at loast ¢ slayn @r pt leasts days.

contacting zone 102 such that .a.¢o t I 0

T moRly. (9F eARloRBRACEp S (SO A0 gal S B ir 3 davs.
QIRRALATE Hchidedbit WRS hetlirhitdd 4, Sr@hiile peljcabbuyiie ackdsg@endx 2010;
I"'quid can be’ maintained in the contacting oneulgl ﬁc
WMiad Westcs Spetialty Ruoduct Grovigy Glsrlsston Sowly Carlina, U.S.A.), Ca

ni.t ored_usin rd < i : i
TBRSSSUBE R b QURRABP f TROLB SeR prdeb o,
?)ﬁﬁ'&l@ﬁﬁ RuFBkH (LRt OF S A8 d0f Chrieht Gaperstion, Clieelotte Merth Carolina,
eed as the crude feed 10 enters contacting zon 10§I A
S shoyrexaitobiPrth Sus aciand AP Carbigks anbus’, kragngiods DA or
ta , allpow bl R i . A ich
o e ot i lnghiE Xl fk SRS eGP Rndbeine (s
i(THefhi 60 Wod MMIiwaulae NWisddasin i Sudy)) and/enmonoétbanabamine (1 1, Baker;
In sonme enbodi nents, at |east a portion of the total

F?MHBWS,y%‘&IWeU-%é-)Vapor from contacting zone
102. 10, - GAE Lol dh eIty ERiphe cdnbifit 168 #hd BIrAdiA04] En some

produce8§;as vapor ] )
embodiments, recycle conduit 106 may directly enter and/or exit contacting zone 102.

Recycle conduit 106 may include flow control valve 110. Flow control valve 110 may

allow at least a portion of the material from conduit 108 to be recycled to conduit 104

35



10

15

20

25

30

15 and/or a vapor containing small anmounts of |iquids
and solids fromthe top of contacting zone 102. The

VaRPInsAsisksnsported to separation zone 116 Via per/ys2004/042127
conduit 108: The ratio of a hydrogen source to crude

feed in contacting zone 102 and/or the pressure in the

i b tioned
%{%§%b&ﬂﬂg g&gﬁl 022V 36mE BRIHEGRndrs, 6 2Bhdking mitvBaObe positione
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d
S0 oG 50 of e 4 EENAIREZADE UL PSR OO P U Agpeovs
b i Aini BN ineb EBintadiify 20 bl iGugH vt Blcdsoet 1 B0
may be sultable

or transportation and/or treatnent.
Cr ude Ipsame embodinmentseat 1édsda paytion; of ¢he wtal pradust is _[pgchlced as vapor

i pelines, one re st or uni.t
Ereqringiage 1< Beuan rbgimriis o R Req Lhs brodpoed es vapor
%ﬁg%r £ et JoRMLSng kAR GRBaie bEHqEdsaid eulide fempihe top of contacting
hydr ogen, carbon nonoxi de, carbon di oxi de, hy

ro )
gohd 102, The vaper isdrasppartedite sepapasiongzgne d &aﬁ.@pgmt ?8@ The ratio of a

rqQcessing upits Qk .. e . ' i .
B2 st LB 0 TR bl L0508k s pHShur€ i the contacting
RETé K300 4hHE2E2d comrul ey vapecyml/ediduid phast adduned fromehe top of
102 via conduit 120. In_ certain_ enbodi nents, .entrai nedf
sohiagéngzenedi02) iy serae embodimentsy ﬁ)&é%?fd?}&@ltceﬁé&?% e1op 0

e

ration, ugati on, or menbr ane

9€260.87igean)s of drude pddake pergmmrofivrade fend, Byeerigin erobodigents, the
t ti de feed w.th on . I
BeR REBucer o Uy i8R R e HAPEAAYE 02 Il O -0, brams, or 05-
|4 &l ' i i cAde fidae crude feed may
gﬁ%@?ﬁ?ﬂ#@@%ﬁ%ﬁ%z vi a c_gr]duit 104. I'n_some
enbodiUisedtcatalyshend/onapdids mey remaindn epntaetingzone d A2 aghyrproducts of
feed supply. Condy t 4 I.ncl .l t
ST ah kst e UG 9 Dl Bt e

' chie.€nter contacting zone 102. In certain :
gdr?‘gggi ms%ts, steaminlet port 114 ma% be uset%djo %LFleow
10 addintseparatéion ettibl ¥, gheraper issaeled and seppeed toform Higcrude product
crude feed e i t t i . .
SRR BRG] St 1B SR AR o pparion i
SOERndrEaRe eRBé prodacndetiter 119&iaddndult 148. Thastsuling crude product
portion of the total product to be rec

led to
gy be suiteglefontransportation apd/ar ireatrnly CrodeiRpdnet pageiver 119 may
t. i .
4 BB e 6Lt VA 64 Bt prsin
2@sels) 24 coibinatiog theredDdn sbme smbediments, the separated gas (for example,

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

C

to other processing units (for example, for use in a fuel cell or a sulfur recovery plant)
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15 enbodi nents, a condensing unit may be positioned

(for exanple, in conduit 106) to allow at |east a

P bR 0Bfsss NE M xture in the conduit to be condeagfRiz004/042127
and recycled to contacting: zone 102 for further

processing. In certain enbodinments, recycle conduit
hRGorReydled c&ﬂﬁcﬁh?%ﬁé e07 via@onduit KI0vHneetaidienthotiments, entrained

conduit 108 may include a filter, for repovin .
solids skl Tiguisiein e aradesprogucs gazitbe TPoBeq Roiug fandar ghysical

zone 124 I Q6.0 ; ; .
SEPEu e Bl 5 o gttt My o
| n entpadi pespistsicontabiieh systeen 125 folr tpatiniierndé feetlvdthsone or more
solids, the solids may be separated fromthe.{otal, .

SPUBINFA 1o PSodige it etAHEROR G S A LD 2 B it s or

f;éﬁ@sr S} RLE 68 ﬂ%a%efn'&g %g{ﬂlﬁ ingl 20nk 1183 v oond8R 208.ald Rine

ane separati s 1nclude, for example, a
cpibvdhasitgnhofrudafeds teceived ffomahea kynde feadraypply. (enpduit 104 may

Is;lggligfgg@égk? gaq? S hgeﬂafogpeaﬂﬁ%%gﬁsfg@s ?@ﬁ;ﬁ%?& 1in§y directly enter
e&g%ﬂhﬂ% E(fncedl @ 1h %gﬁﬁin 3niboliniats, Stbathislet pdral 1omagbe tused to allow
and/ or sol1 e

S my recycled to conduit 104 and/or )
i anlditemofelnbstetimencantadtingzone 3@ i Fhy crudfeed may;be contacted with the

conquit 126. The r | ed,port.i f :
et Faecpeoph S01 e R a0l preBlet. 18 s e 2D ments, conduit
ZAREAILNR ot Rlast d45drH8h oPiHReGERIBGuct ThBe Ricycled pr eultactingmgne 102. A
exit separation zone 124 via 30 cgonduit 128. |

cmittarierihas fnbadeding total presust andéor splids and/ d orude feed exits
transported t i [ :

cBgaRRe Aot 10 Ardsafly SR UL 17 €AR Rt L0 38 Fome
"@ifbldiiitden @indemasg usit magibe hnosiﬁoﬁjdt(tﬂw xamg fey $n condaigd §6) to allow
entrained In the total product..and/ or gru odu _
nafyledsba pamion of theamixgnssdn de08 watogﬁs%nﬁaftfﬁg alid b%?’gl?ﬁ fcontacting
t echni L€ In SHBAS! ihentAG 20618 cORMAON6 may bea -
P@P%&gggﬁamgﬁ%@é%ﬁbr%ﬁe seglgﬁgétmi%%ﬁ, ’ .anggpr essure y-

r pairetycliling. rinsone eertodithenss) cenduihk)Ssmpwinglusg agilter ffer removing
transported. to ot her ‘frocessi ng units (for exanple,

f partighee from the fofal predydt. 4 sul fur recovery plant,
ot her H{&gﬁéﬁbfé FonM 34 at Iéﬁst@%ﬁidih&iﬂtﬁ?@&uﬁhpfdﬂoﬁt)may be separated
recycl e

and/ or to the contactin zone. 5 . 1In

g. > ) sone )
e frbnrthertotalprodump andlor catelyst. &n embediments;in whihthg fotal product includes
crude feed.is perforne fore . :
R R} B ASh Pl B S N 89 paatin
e pR A IR For eXbrples ©RRFiAigation, istion) dexmntaiion} membrene separation).
contacting system Contacting system 130 nm e ke. Tn some
cth@a:molmge,st)scscmpi@@ CORPIRALIoR § P@é{;’]ﬁtm@s 294/or coke.
(sh in FIGS,. 1 ; .
S EB8PErIeB 3 Bhiopsd s Ghey R n] BEERENEL, In some
Z edodiubntsaht lbﬁatpoﬁicgibfgbf fotad pragfact inei/cu:]snljés may be recycled to
separated' using standard, separation_ techni S.to ..
eoRLE 04 andscin S0Es capdETEL P SARIPPEGRG, o H condpit 126. The
fr? El%ﬁ%g?fogmo dft@le&arﬂ , DL UEmBIHRE HithBhé Srude fEudl dnd@fted contacting

xt'ure*o nent s th a boiling range _ )
dizeke 102ok furthef prdcebsims t THEOGudE, preduct msysitseparalios zoned 24 via

P AT A S50 B B o o e
[ Q)%&ﬁg?r%céiv&j. xture of conponents with a boiling range
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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15 distribution between 100-1000 C, 120-900 C, or
200-800 C. The hydrocarbons separated fromthe crude

f @RrhoBYbd1ssepar ati on zone 132 via conduit 134 t OpPEus2004/042127
transported to other processing units, treatnent

facilities, storage facilities, or combinations
1%1&%1%& seprati R08RA Prefvrd tedlcticdl ThlRems epdbainthts; thetkeparated gas is

eed 'exi'ts separation zone 132 and enters ont act |
teanspemdite@ti pressatng witsyéonerapels; friuse o %ﬁ’&i éé]_L Sl recovery
B8P aTERG R Lol B0t R PR e comating

#ngde product produced froma crude feed by any

nmet hod described herein is blended with a crude, t .

i's t hi someceralodimenip eRaRRD ?f%ﬂ#qshaeporepea af@@afg@éﬁ performed
r : e :

AN el fectl s B REMBL AT nS FIOTT LEH A, B an embodiment

ofin sephitation ednginagibindtiau iwith acontacting isysternh &lonjasting system 130 may

bet ween 25 the viscosity of, the cr roduct.and th

5 QAP SEFIOT D0 SRe/QES nﬁlrémﬁégﬂw% BSRIEFIES; s g The

@ée fb}d et GraliOh zofA ¥R E«?’Tﬁbdlﬁ’cnl 0andh Qépagitﬁ%t%ﬁé“l 32,atleasta

is a sthematic of an enbodinent of .
patibn ofitieemide feed isrseparated vsiog sodard sepasaticnctechniquey 4@ praduce a

130. . In certain di nents,.at | east a [t .
copme it sad Prouhvs. (R goRg e ragrash B sl dfodiments
ihafhded sl nBRfuRY SF QnfPofbmy wiARELcIHE: rahpe BiseIbLO oB&: 12a30@00 °C, at
140, at least a portion of the crude product i

t s .
ieasti2AGE ani insomecenahodiments, srhsilingsrange disibution of at least 200 °C.

AR eI SR R R L EP REASR S S SRE Al g rans
gistHbRtibe 8esween 1001000 &3, 120€9080C, of 200980 €Tl Intdeomebns

IR KA ENCHET L T S —
S8 A G BT g o

mi Xi n@it $east &portiny obthelsepatted ciude deedraxits s¢agativinragne dA& and enters

%cgg?%qti;;ggé{?t}s%p@%d i écgq uctf:l?:g?%aﬁgﬁﬁéebﬁ %gslrs%élfq %%lglqﬂg Erudc product,
hrﬂfdht&?c]g chithotfigtsySRin 190 vih b&shiir38a range of or a

[tTmt of APl gravity, TAN, viscosity, or conbinations
t her elf somé érabodimenisdthp coie prodict produsesianm g crestecfeadiby any

[ duit ,144 .t /
inefhogesiiiied i, Rt RAREF GhEE 4N B sl 5 ST from the
60t #&d For RXARFISSthe SHude prédiet may bk ysibinkd witheaermdehaving a

hydrogen and carbon nonoxi de may react to, form | .
diffeieni vliscositythereby sesulting i biandad pregycidsying a,viscosity that is between

' | | f . . ' .
Ao e RO BT A g i
gi;ddldet theebe hidtably fot Gamspotistickardddediearhdmnol m xture.

nbi ni ng nmethanol with the crude feed, tends | ower
Che. TIGbiiashemaicel ahqrkodrEd of ACRbIRGIOR ot Bleadibe zone 140
| 1pkhU : 0 T d
LR e 01 R PR T procc
sxibegomticting bystem 4 A0 oihi coaduit 938 andepers blindingzone 140, In blending

a4 Y gt e PUBSYIS OB FERTR 2 SR ATocess

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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15 zone 132 through conduit 104. The crude feed is
separated as previously described to forma separated

wo veeokfgsl. The separated crude. feed enters per/us2004/042127
contacting system 130 through conduit 136. The crude

product exits contacting system 130 and enters
mitingnststat mapbe lokbdRdtih bohgin bleadimigizond 340.. Theblehdeidpraduct may

zone 140, qther process stream and/ or udes
mqeh SResHiscRradyet APRBHEAORS. SEECHICPTRRW Shesitisations inghide, b are not

lm‘gF gU c4 ra}l e BPG{')% grrx]]gﬂl mgﬁéﬂtﬁgm %scoéigﬁ opkﬁﬁﬁii‘ﬁgtlons thereof,

uct exrts ng z vi’a con .
Thé hilendad ptmhmtactmts bdénding zcnp 140 srdonduit A4 g:ybet umquaed and/or
Cont gcting system 100 (shown in FIG 1) may be
PIYf58%°€i oned before contacting system 148. In an

al t §f, 38h8 enfbFRREEME MethdndBisReadrhiea 'ﬂlﬁnﬁé tHeRnERAhApEdcBES using

systens can be revérsed. Contacting system 100

thé cetalyste Fon nxamplﬁgmdr@gag@hd carbon myesoxi vasattg farpsmethanol.

o B A PR P A0 S oAl i

THie ¢RI StBAro] reei Y dbﬁibmddhﬁltli additibrial orudedéad to &'U:hﬁ adrude
catal yst, comrercial catal ysts or mxtures there

feaii@e%lﬂu@lénmg Sembining methanel Wigh thesreds feedtapds to lower the
con 104 { o
IR ) I R R B 53162 0
m#y RAUGET ANeofithé afudp feedue less thihd. t ot al product i ncl udes
hydr ogen and, in sonme enbodi nents, a crude roduc . .
ﬂt%natlon with a

The HE- 4% aschemstic of anspbadiment of & separatign 9us RO
co\ﬂ#a@?.ﬁé%%ntx 1&9c§nb1;g§$om ngeﬂ %%h@t Elg cﬁﬂ@f@eﬁ%ﬂie?@kparatmn

I'norgani c salt cataly crude feed may
zohe 183 édoagh @onldudrloge The sude cﬁadﬁm sepatattchast irergjossty deseribed to

148. At | f d hyd
for grseEred arids Teht TR eRGetey Srufh SRR Fo BHSRTPiEE 130
th.léoé%% it 33942?%;&?@&’6 prodd exiBPcffAchitll 57464 486 and enters blending

In an alternate enbodi nent, such
zoge 4o ﬂtreuemqmndugelﬁ 8 ity bleading peneat 40 other Proressisiaama gnd/or crudes

S S 2 ST BB 1 oince

prodist ©Thd 8RnE&Y ploduét eRak bleAdling @6hiet40 vig csn@ﬁ'em4l OO such
t hat the gener ated hydrogen flows directly fro

cont Bl riga sgtemesiic rfonulple emta@mgrﬁgse%k"én%’éacﬂsg s¥stem 100

(BRI uEEROD) BBt poRik RO befbl BAMLBROBHEAS 158 O1R gn altermate

eribodil@citcthd positions ofithe Qnﬁtamingmgstsmlcmb& #erséd.s Eontacting system

1GH3acliies dpRoRERIc At CBpBBbrA AN SR 4K raigt it e or more
caftzﬁgzg V»pf. iﬁtﬁlg%t‘?ﬁ‘%ntéc ggte& ok ng{}ﬁb@ﬁﬁﬁdmﬁl seaaealt

yst producés a pro The product™is,
caltaiyst,dlm tranditioh metdl sylfitll eatakystabompmential tcatalysts, Bhmixtures thereof.

L bS5 0 S Oy v
hﬁﬁ&ﬁeﬁ%ﬁ)hﬂg i ih%t;ﬁ%ncé:&ml@ﬁ{o&éﬂm m&lys‘ﬁ ﬁpghaﬁd,eqﬁe total product.

zones, and/or endl ng zones, as shown i
T]nfatptdb praductinelides hydsogeprand) insomeeonbodimenty roreie rgpdus:t The

ol oY 55 AR BB ol Ty g s

frb2QeniaBYoiRe HRMSAEESabicbaflyst Sthehd @hdé Feetl adySROUsk @ u$ @hydrogen
and/or for use in a refinery process
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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In sonme enbodi nents, the crude product and/or the
bl ended product are transported to a refinery

Weloeéndeds eat ment facility. The crude product g@gi9004/042127
the bl ended product may be processed to produce

commerci al products such as transportation fuel,
heat i\t ditephate bBHAiBRAL SuchOfenefatsd In@kcgen MnaChessepagtadayd/or

include distilling and/or. 20 fractionally, distilling.
treatesl, endy d@nma@@@apgm]macmg SyHies iﬁﬁamqry% lgf’ohueeégm
one..or nof | St i t i th
crR e rtacting Skt a8 i e A4 of QnBRORg system, 100 such that the
pEREHET hydrbgerofi@wodireonlydrath sorithdtaeystemctildn sontagtingsystem 148.

hydrotreated. The total roduct, includes, in so . ge

4 imentss a FRROE s@%@p@ﬂ%‘, froff cRRBgting %yéfcéﬂbnf%% directly
mbedd¥i tcrn?de%e@&ﬂ@ﬁ%f:%ﬁ&lﬁﬁgﬁﬁteﬁrl@m of total

product. I'n certain e S,

odi men 25 the total g)roduct i
i s suhetent drallt feell eaterodontasking fystem 148 viegsindvit 4 Sholn contacting

syvin | HicaateeLof e oruds 108 Wfieash e pfich & e Bttt ydrogen and
tHER S al it P%dQE%roéﬁctﬁ%E Fﬁb&@ﬁs%%ﬁw eRbodim&ms thdtofl roduct.

grans’ of coke per gramof crude product. In certain
Taerprodiucteaxits contacting systenp4fdvis cordist Bdeoke content in a

range from aboye 0 .to 0,05 - . .
0% L3RGt £ P RS R P, opaci
ZBiesCoepe@tiBh 26MKE] andPér Blendigt zohes, o6 shbwe in FIGR: dr6,anay be located at
enbodi ments, the crude_ product has anal\é%? cont.ent tfpat

o proximato $¢ a paaivetien sitathat rgodyces disadiapt /&'rugp f?ngtA er

30% .or . at JQERING v/ Hol S diRidefdddRable for
rropenpiey PenghaBt i et dFEREORE hate botjacte inable
tRBoraiibn endvbiRfos @8¢ & refihery psooess.enbodi ment's, the

- 5. 05 Tyboms mbaginvi S GubeR b o Grosd el '
trg?%%%rtgg ?g’ R/%iﬁ{% a@o{?é&aﬂ%ﬁ@tjﬁﬁﬁm heXrudd [inﬁﬂﬁét afld@Pthe blended .

p1 ca crude product has fromO
Pa6RIRBmuY b6 pbatessed it produCOHGiRbedia srcgﬁlaw,uclbas transportation fuel, .

el Do ot bk Bl By b i Ge et

it RARRS thelFtde Pro@udt @Rd/obbleadsiaiedint o p@euce one or more
typrcal'ly incfTudes, but is not limted to crboa &
distidbateckeactiansioln syme énybhdigents.she enude prasyigh ggetﬁn?ndg PERSIyct, and/or

noxi de t e t her t hat are not
ﬁmﬁﬁﬁegﬁﬁ%&&{?ﬁ aH‘i%)g(gl g&@@%@?éof. In certain
enbo dfHERBia$ prodveY ineledesy absontcerhisodidents; al enost .05 grams, at most 0.03

monoxi de, or conbinations theregf can be forned.in .
gams doyt mestGe! gwmsteaks BRI fO%IHP&%-r ﬁb??gta&bemb"dlmems’

i th . the.inor . sal \ ool I
tpn?] quq.}ga%ygﬂ%s nglggin I1a§lsr ﬁ]esecogEﬁ%e%’ @frlat rlgi;%éielé@ B g]fo?( ggt%’tgl%é) some
itk 6, (the Eadb prodiicinaylinclusle @t Midst (W0Frgtams, ataness 0413 grams, at

P SNckranms, 2§ st B85 6T Pt st 005 SRS B ek pBP Al bf oude
ﬂr%'giﬁ‘lgctt hp%e?tajrpém?%dihl%ﬁﬁ,t the cﬁléle k:?ocﬁz%ﬂﬁas@imlﬁ icBRIBASin adange from

rratro o e generate arbon nonoxide to the
ghone Das 605¢.00001 -0i08 grates, 0D00D-0D1r granps, drr:0160.803 grams per gram

0,4-0.9, or 0.5-0.8. The ability 15 to generate carbon
FhsES Rf@fhﬁﬁtse?réf Eﬂtt‘?eé‘fcltq?’?‘? o carbon dioxide in situ may

be bepelhgindmbddiments, 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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ot her processes |located.in a proximte area or
upstream of the process. For exanple, the generated

S AR5 oEREPXi de may be used as a reduci ng agent p¢iyuszo04/42127
treating hydrocarbon formations or used in other

processes for exanple, syngas processes. |In sone

a ﬁ hits, dt Bost 90@'graﬁﬁ§ Q¥ af mast 0p00ackiaas oh MER N Typiyally, the
i ncl ude m Xt ure of corrpounds t hat have a b8| lb&
cmﬁngmdﬂpshmlfmﬂmm&%m G:080P 15383 gramg, gr 0.00001-0.01

m xt ncl ude rbons that have carbon
wﬁrﬁcﬁ%ag ﬁ’g %ﬁﬁ %ﬁ o 4. The nixture may
i ncl pelgorhé aAb&iRRAts OthS tatabsradudd ifidied n&:n-@bndml,sahie gas. The non-

0. 005-0.01 grans, of C4 hydr ocar b& r of such
coidensahle gaﬁﬁﬁplqﬂlmgkué@%bgbﬁgoﬁggntp , gFumonia,

hgﬁrtogg? %Lﬂﬁd % %b%é‘afﬂg%o de Qle%lri Q)tﬂér lﬂrﬂﬁi&r&ﬁs that are not

ydrocar jons. I'n some
c&ﬁﬁbﬂé&ﬁl@ﬁﬂﬁP Iosannﬁfuaéfhefemfare produced rel ative to
nparafflns at .a weight ratio of, at .nost 1.5 at rmé%or

. Ipgerjai gmbodjments, hydrpgen ges, carbop dipxigeFarbdn monogd
c§ %’1%’ gesct?&teef ﬁg@g@ﬂh&ﬁém sttu Hysé?m%f &ff ftdans ard Eglﬁ'hf?ﬁﬂfe@rbons

Ins at a weight ratio in a rang
wittothie (ihcﬁ@ﬁﬁ)dsalt (&talﬁt 0Tgpically) under thero@tiygamic cpnéltlons a molar ratio

q%?:r Bpnrrnwaioe soohon i i BRP i ller Y e pensrage cqpbon

e th nefafdUatbdiPyokiae, iH @&n@ leﬁifbb&iinenw i s deast 0.3, at least
para i ns rati os or anounts that are not gener al |

y
0‘ Hondt Jeast ol desomeethoditents @/melar wtio of the gepsxwes carbon monoxide

rmati o oef|n5|nclud r f
e et e igHE b Bantis e B BTl PR, The ability
t9 'g@ﬁérﬁ‘t% cH¥boh mdafoﬁfdeqirefeﬁnﬁhley t@cuaelﬁm dioxideirt situmay be beneﬁc1al to

enbodi nents, the ol éfin content of the_crude pro le. th
otlsergxrwsa@s lackied in p@royicete AremAR WiHeRR of %e\wcess St example, the

20051061665 PCT/
e
ﬁﬂh&tﬂrﬁ?ﬂ h§atdh1h b&ﬁ] pfoelfms?s cfom}mfipl?fsymgae pmc@m; product - :
I S reater an e Ol e CO en crude e .

by Infsams@mb@fiﬂ%ﬁntsr&ft otel e £ mid @%%’P%&%?‘% & mixture
cﬁf;ég At E%Qllﬁgwélﬁlaummg °Ctdng 538 °C. The

ons W t range distribution 5
hidtve myﬂﬁeld&@hﬁrbwbomﬁhatl havé parbownumabers ima sangg fipan 1 to 4. The

f 0. 00001-0 1 0. 000
mhgregayingpdsEopd 008 gsamﬁgpd(}@ 07 g B 0R05-0.01 grams, of Cy
l@ﬂ!ﬂ%d&%nﬁ Eﬂﬁ-amddf?shéh Bkt THe @ I Hoas wmgrinaﬂdeﬂfﬂ&n 0.001-

n so enbodi nents, at | east 001 _gr ans, ast

@8 @oBng PA3-0. berams, pr®805-0.00 wrargs aﬁhutaﬁleraﬂ I{%&T%F @f hs

of crude
ﬁsfsfr%c%s it ol 1 ot AEHKRced SUERE 1Gharaling a
%gﬂﬁratlg P emBsta , 5llaffost DA, & kst (DO;Lat ryosi 08, af mabtigh3, or at most
per gram of crude pr oduct . ertain
%ﬂrb&.mwr@m embediments, isp-perat i o e fdion VEith §-Resaffas at a weight
St iy 0 103 ' include
ook HomPGOUBRH 310 808153 11 B G 03, R A g o
Eb@ﬁﬁfﬁﬁaﬁ/&hﬁm%ngr ans per gram of hydrocarbons

wi th boi | i ng range distribu ween

I SoResoBRAERESS, (b o e B M TR odiei ep Tpg 1 olefns
LADESSAEES InRdib oG RESMBEMat are not generally found in crudes produced
and/or retorted from a formation, The olefins include a mixture of olefins with a terminal
double bond (“alpha olefins™) and olefins with internal double bonds. In certain

embodiments, the olefin content of the crude product is greater than the olefin content of
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20-204 C have a weight ratio of al pha olefns to
i nternal double bond olefins,of at |east 03, at | east

0.+ 28ds0bfgst 0.9, at Ie_ast 1.0, at least 1,4, OlpCafUS2004/042127
|l east 1.5. In sone enbodi nents, the hydrocarbons with

a boiling range distribution between 20-204 C have a

| ' 00 Sor @120 &h setae binodiamsits, the
fe e feBd b arfgéﬁ%@f?r%?ﬁqo@gpgf?r 0.8.5 0.9-3. o0

. 8- 1-2
3RfA corieghof the tinle pioduichisgreatesithansthe slafin:content oé@ug isrude feed by a

ond ql efins the crydes an ' oducts is
E%Pﬁﬁré% iaf frosk 1=ﬁ%(§tapﬁl.°5t. g'hbgl'!’h@t p Islﬁﬁ’;/m:?% ﬁir? ?'{02 uce an _
i nCr €45 et ANBBbdinhisa RN dRcafbons with adioiftdgvangé distribution
i nternal double bonds nay facilitate the conv on of

. rs
blveen RODO °pY e e olefing @wﬁentcmwralpgeofa%tosqoopi-os ggms, 0.0001-

odi ment s, ..C act of [ i b :
S e 0 By Bl BBy Bt g 61R6E Fonge
g?sfu%ﬂtﬁhiﬂﬁ)fmﬁge%%@&nWm,bons with a boiling range
I'stribution between 20-204 C that incl udOe dj near £ 0.01
ol of | s s etmbblimantss AleFsh 904 EEATRS, &t leag U.YSHEmG AT least O

bonds. . A wei.ght t] ' | | I@ltertai

510y of SaERehs 6t dln O gidp BRiupt S BF pitchc, IS
iePnbdHirAeas, ths dud@produsthad fidm @O0RI-0Fryamg, 400162 grams, or 0.01-0.1
certain _ enbodinents, the ight ratio_ of |i.near

@ransel glpbsolefianRerEsyB IO cwﬁﬁ atortugh pyp@rgpin gt fhents the
\(%'{_yt&go_c%b%ng gﬁ&gﬁiﬁgﬁgﬁn@ disRitAtibA BEvebA 000400@Chate 4n alpha olefins

n certain enbodi nents,
hepeitent B Hange fram MO0C1-6.08 grams, PAIGD-Qf gramspen §-Blr0i04 gams per

range between 20-204 C. have a nh-par at

| BEOf dydrogpthrns With 2 botlng 16r &%ﬁﬂﬁﬁgﬁé‘{ bl b%.e‘;'o

grans, In%n%tenflﬁﬁﬁ{mﬁsﬁﬁh %fmm{s_vﬂﬂﬁmﬁiﬁn@ yathe distifloution between
havi ng a ol l1ng range distribution i

a | ange
. HB0- DEIEAC BvoA0BEIRh Mibio okalpha alefing o Bialftouble tnd glefipsof atleast

20

25

30

B AR AT R 044350 B s g oo,

. OB §droBarbofs With @bailEng refigeiRributiorgbaiwsen 20+284 1@ have a weight ratio

enbodi nents, such hydrocarbons_have a wej ght [ f

oA phacolgfaHp ANl Sou PRRIP B Prigepit 510083, 093, or 12
al, TR g the'eRkdes and
0{&:}‘_’3@?6%1? ﬂfésﬂhhmg?ﬁOQnteﬁIal ABsHle B ol@jgns aft s an

har ns content in suc .
hyshiReRid pRsuctstietypiqaily af fnost). £.oFheahilityfto produse an irsgeased amount

roduct nay be estimated t e in a,ran fqf .

Do a0l Shy Brpictins o ragn e boggs Bag TagiiatT the conversion of the
ggrgggg{od%wg%ozwﬁg rR#ﬁbtss.orre enbodi nents, the crude

proau as a tota I

Fe content of at nbpst 90% at,
most  5hbomad embedime 0, contachofa crods fasd with alaydrogep, sgpircg in the

Ni /V/ Fe content of the, .crude fegd, ar oy
CPASBRICH 6 £ Inor . PR i i oo i a bofing renge

¢ gﬁg‘ﬁmﬁgn BEQRLA 20-20k “00B4t 18108 ndaE alvtins. aThelindar blefins have cis and

1 grams, or at nmost | x 10.6 rc‘;;g:';;rns_of Ni /V/F .%#n i

cemedaublertionds marveightmuo of liaer plesae BityiEas daRhle Bpaga o tinear

of c¢rude, ptodu a . tot ' t ' 1T ANG Qertai

f P@ﬁpﬁwkthfés %‘f"’;ﬁﬁsbws 5 %%ﬁ%%&?ﬂéﬁﬁf )@f ?[tjdﬁ (ﬁlgr ans f o

2 embodifreatsg iR Feigitiratio #f iabolgfiaswith arahs doulfle Bonyisao figear olefins

In sone _enbodi nents, the crude pr oduc}) _335 a Iﬁg"f of at

nwiith cl0dqubla bansisds BovzangerBom;0-0H - kel Vid o 6F Ol rb*TAN

of thecrude LG8 HmbAR, fidioG IR YHGing Thbiling rafige disirfBution 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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enbodi nents, have a TAN of at nost 1, at nobst 0:5,'at
nmost 0.1, or at nost 0.05. In sone enbodinents, TAN

Wb hbfocgéqdde product may be in a range from 0. Griio0s/042127
0.5, 001 to 0.2, or 0.05to 0.1. . In certain

enbodi nents, the APl gravity of the crude product is

aBSBES, ple? EarbéMls, AP Bk 1P 8 Yarlge TR 0.001-029 ,0.1-0.8
e%ést 9%‘3 hl%gﬁg?htﬂd}ﬁ atr he AP ?graw t%/dggf t he crudegrams

grhmegor 0.2-f.5cgramai in somoernbediments Amch fydspraspops havga weight ratio of

o S o BP0 5, B M P ot 03,0

athdse 002 IREE tEORpARIAIRY cotitent@séuch hyltocaibonn the ﬂ-@%afﬁm content of
at nost 30% of the total heteroatons content of th

the ctidle predugt maj be zetimated &0 be riveagsEARD-0 1O &reme 0701-0.8 grams,

ons content of at |east
o%%%%?aﬁ%?gsg%%b@crg&}g}{oﬁ%ast 60% of the total
het et emithens, thé ciude produdchasecdtal Nid/Ee categent of at most
roduct may have a sul fur content of . % at
Ooet ez G0%, aciost 0%, ab9S T ecor BRIl o MBIV FE copfgnt of the
' Al ﬁ?g?"( i Ergﬁb' Cﬁl@tcﬁme Rbdudh Sichides! 8389 Sf srude

per gram u(:t may ‘be at nost
pmﬁuefpsttm&mogrgm a’amostdsx 10° gemns30r ajmaost | xaIO rmms of

NGV IR iR acath 30 SR Eoduichas, e gt SRTLRC pEpguct
tO?QrNIW IRTBhAl HAGaAORHEN x Fialtito SANIETiraind, x nevgems to 2

grans or 01 grans. In certalin
xdfBgdims ot § x ]tOhG@rcmauel prl@d gramsray have a nitrogen

content of O% r at f 0
cont Eqﬁ omg e llglpﬁtae délgﬁqi%s Aol og' gﬁ{rf&'s{%a%ee[fﬁnost 50%,
of‘é’t n‘ﬁ@t 2094 fQ8 PAN Jf thd maa G4 O LAnde prﬁdlxdae npypitileetain
gram of crude product, may be_at rmsis 0. 004 %gﬁﬁg In
cmbodigentsohnuz TANest most bt fost0.5, G108 drdr atFsp some

<GPRTHETE A 1 S8 SrRREHE] oLl pdiogmel o 5101 002
0P0089@d0Qq. 005 grans, or 0.001-0.003 ‘grans. 5 In sone :
O b outcli Nl e/ 8500 TSl i o
hiphgf, Qggéﬁs&g'sﬁﬁa}& of attlsﬁ%t §6%‘¥§gﬁé¥r %H%e APy gﬁ@lt?bf tHERSlde feed.

.5, or  at nost
Id cetiail embadimertshARI gnantt;s pf thb@rudd/pﬂ)dlict tsrt@tme.!ﬂd]é 50, 15-30, or 16-
roduct is 80-120% or 90-110% of the H C of the crude
eed. In other enbodinents, the H C of the crude

prodgeloms erﬁg&hﬁl%gf’é’ Ok chiiR prbducPhast@tat hdfoatdirsiconfent Of at most
crude product HHC within 20% of the crude feed H C

TD¥glacabs S0 ar aupostla@‘yanﬂthg totalchetasontpms epntent ¢ifhy gydnfecd. In

gr?,q}%gﬁgﬁ@ QRGPS e gr?rgae Tt b hf?}oﬁe{n]gl%%a@aﬁ]fxﬂy%nté&%wgﬁést 10%, at

1@k B8t Reast! 4096 61 ﬂ‘l@ eotarmeusatom@ Qbﬂléﬂlﬁofthé cude fded.
0.001 granms, or fromO0.001 to 0.5 grams

hy dr Gbacmsepraduchmay bave # sl &ﬁ@téﬂtcﬂfﬂ m%?%rﬁt posh{0%, orat
"%ggqv" Q¢ a‘Euﬁfﬁr Byt @%%id%tf@édo léae%ui!f‘a}cd\f@ut ofthe &ad! product,

r&mns, rom grams o
pbﬁgﬁmmrwﬁdﬁ, 1Bay 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 raﬁge
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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-boi ling range distribution between 200 C and 300 C at
0.101 MPa; at least 0.001 grans, O from0.001 to 0.5

W@ IWspbicgydrocarbons with a boiling range PCT/US2004/042127
distribution between 300 C and 400 C at 0.101 MPa;

and at |east 0.001 granms, or fromO0.001 to 0.5 grans

¥R %Pd}ﬁ Pl oaabtl i bé%ﬂﬁﬁusm 604 Efattis] stnost 0.003
y e(%e\/éen 4(036& nd 538 rat D.101 MPa. 20 In some

grarhg dir atmost, 0.00kegremsd&n m@n@bOdqa@ntSp@ﬁ cgrdgmreduct hef ger gram of
BIGTSbupe e R Soppif B § Bingb 5218, 0100008 oS gferfid 28:001-0.003

geavaedi nents, the crude product has from 0.001-0. 2
grans or 0.01-0.05 granms of naphtha. 1In so

enbodnﬁemgmmﬁenm e R ErOguCt g Dep Z2REn af‘gﬁ‘ée prgduct, from
G G e O35 B Ry, IR (8 G0 oy

rﬁ@éwdi a’embsnl J raveost D604 nddt 15, or atmeost 0.4000 see Embodiments, the

e Sbsdo ot is R 08 e 1 IR e e T f oo 1n ot
e?r%od%@rﬂ% Ghe pl?@%i’ g%scrﬁ’de S0ER N1 RTERP bf e HVOSHT the Bhide feed. A

ms, or at nost 0.002 granms. In
cmadet produe HGdiviten 26% mﬁthe craydh fited Hygsingdicaten thah upiake andier
that is no %ﬁtectaﬁ_ﬁ or in a. glange from1l x 10.7
cgnsimPHon af Bydsegen ig theprocess 15 migigaly s to 1 x 10' 5
gr ambrhexnide ProfluctindhdeRokPoents Withh rﬂﬁg’ﬁ@f boilin pomts In some

CDHDOSItIOﬂS that contain Denzene nm be consi der ed
dnabxelimients, the oruda mmucblct inpludess atleastd. GH grams, arfepm RQE1 4o 0.5 grams

ook o OURE Baft SeRenBR Y Aok 280 oGy atmont 204 C ot
0.061 MYR; 311845 DI0D] GRdhE WP ESm AOONRL 0.5 grmmﬂmarms w1th a -

i ncl ude nmonocyclic ring

" haikieg t:a@spduﬁd:smonbntW@Z%gE%aQEQ%I%@TP@EM 9hissg.001 grams,

FEATBRS Ul Larh R FOEBOABAS Y o bRt dnechithtBifor bween 300

uene

-‘@ﬁxﬁt‘mﬂ wnet 0. paY BPay et least (BWOI gﬂsmsenefrom 0.001 to 0.5.grams of -

%&&m@%%%wgé%ﬁg%ﬁw REFPHSRPD KRISE. C o 0101 MPa.

1- met I
me M T’Q" QLB ﬁmF é@z‘ilﬁe PodiBi Kag! ?e% fimraybmaew&mec a naphtha

2-eth enzen 2-eth di meth
ctmremﬁmm O_;OQOL'BL aztgemaomoh;ﬂ 1 gmmsenb@ 08t ﬂ;ﬂS gl'ams In certain

%)@Qq%wg{lﬁ;ﬁg %cpuc{ pqs IB%EQE;A 2 Feah 5 Pl 05 grams of naphtha.

E‘feén%o@mﬁﬂg&ﬁ@ﬁépﬁlﬂﬁ heRQDARBED. 15 gfhkﬂb?é]ﬁnosto 1 grams, or at most
ort o-xyl ene, neta-xyl ene, para-xyl éne, or_m xtures

.05 gewfs oﬂaiet‘msmr igram of naphithae 3'heceudegapduch has, inesriany

B DS R o S gt

h@'o8arh of YRide drdduch ah semeefibadizashts, 1Kk aphtlatias qfer gram of naphtha, a
m)nocycl ic aromatics. In certain enbodi nents,

bengere gandant et mpgl).0 hetamg, atmaest 0000 geampst: 98 afcmost& 552 grams. In
t
éerJaﬁ;\e%ib%ﬁ%teﬁﬁ thE '8 ﬁi}] a ﬂgla d‘rgen%e&r cg)ggent ﬂ-ﬁgg &Sét%tegz'riagﬁ orina
ﬂhg@fruﬁﬁlo ngostgga%sg ® mua gmh&nec:)cgl@;t%asms to bal0’ @mgsn 10
rans gra rans
R &xd:ﬂjggrawas Coawpgglpla%ﬁl%fr GBI BTt 0% be PATsidpred hazardous

el Are %ﬂu@ 8%8@855@.& ﬁfa@lﬁs%g&vglyao@rlﬁﬁane Qofiert May not require

grans, gr ans
special handlmg

In certain embodiments, naphtha may include aromatic compounds. Aromatic

compounds may include monocyclic ring compounds and/or polycyclic ring compounds.
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crude product has; per gram of crude product, a

par a- xyl ene content from 0.001-0.09 grans, 0.005-0.08

IR Bo0s/BE166s 001- 0: 06 grams. ' An increase in theperysapeanazizr
aromat 1 cs content of napht ha tends to increase tE

octane nunber of the naphtha. Crudes may be val ued

?ﬁéﬁﬂn& iy r@%b{ﬁ?ﬁﬁfﬂﬂ By ﬁcﬁﬁé Hult BR el 1iRRed RS, hzée, toluene,
e SO

cru ne pot entl al ‘may i ncl ude, but is not
bmlm-mdne metaxylahe;lpam-eﬂenm ethyhbenzant drethylr3-methyl benzene; 1-ethyl-

DR RO 09 0hhe A58, IR Bl B 5 prop

P&lARS 10HEBSL 2-9:&0 $ehdene; 1-6f ?m ucmmemymeﬁzh@e 2-ethyl-2,4-dimethyl
requi rement - for dltlves that increase the octane

benzone; 1643 ﬂﬁetra;a@ml henzepe; etleyls mnwlme%bbmﬁﬁ%sl 3 digthyl-2,4,5,6-

ey Peifghe, sl 3oiRgpyI JRIg ferk HsfRed¥ip Bl Grbonzene,
ludrRasith2Rylerie/ Bletkyne, tpasa- @ﬁél&ﬂ er mrtbﬁ.-,s tleredfh &onocyclic

naphtha is in a range from 60-99, or, .80;
sromatisniie Wserkinasvariehbof sareraensia BIPéIPGtH &ggfar #plg ﬁéind?Y}fl‘éaﬂ

PARRReRS 1R R prb s MU RGRE ARG AR ARl an enhanced

cm&htdfmmdydi&rmm@cs) rel atlve to the total
aromatics content in the to Pgt ha and 3 ose
pr )60

of t hén earisirembedimsytssthels g, P i o e profic, a
ke B3Rt Rom, OdleQthﬁﬁﬁf’O 05105 %PAnl@( or $.08-0. PEAims. The crude’

aronmat1 csS content e total naphtha and kerosene of
prodiiet Kasppbrigsam 89¢ruae Prodiste nasta-x9ieee gordent drone AAR1 thkgrams,

Bl ST 55 SNBSSt BrglBl 8s 8 of oo procuc

EQ&&H‘?%QQ# Qéx%é&7froxh® el i) 0MOB0SL grahs, 61€0.05-0105 grams. The
napht ha nay have a tota pofyarormtl C conpqun

d
conleeneduicthas, pearggnqu omde roohBL APas-KylaRscontEny 8.091-0.09

rans 01- rain of total kerosene .
%FW%Q;@%TQOQ S %@‘5@5@8{%‘“ per gram of crude
produ Qﬂln méredéeﬁihlthé ﬂbﬁla@i@@étﬁﬂént Ioﬁn@hltlmignds 1o ificrease the octane
0. 0001-0.9 grans, from 0.0Q01- from0.0

@rEmber 0 b nAD G may be e bibed Rian SHOBARIE N Agisgline
‘Fg- fet 51 Jt3hd &u&ésf r@e{sgﬁﬁ@ﬁot%ﬁtﬁﬂ Efﬁﬁ'?hclh&b beis Qﬂo? hinllﬂe&@ 8 calculated

range 1, :
dcthne hﬁmsaﬂibr thehmaghtie postiont dfehecudes. ﬂmdﬂsdyplna&y hap@rca]culated

gfﬁ%@é g{amg%rléggq%}%g.*& @t dglf '(ag ﬁpl?yﬁél‘ oqfrﬁan%ir%? to reduce the
e 5 og) ?&iﬁ at]igcﬂeﬂseotﬁé bélhﬁb RIS iofren g?asolliﬁbe In certain

rom grans or 0.01-
mmﬂménm; mmmproﬂuctsmd@mphthwﬂm bas wm@rm of at least 60,

;@Etp@r thlﬁ‘?% qag a@ tolc%.ﬁe g@%ﬁ 2 :Js}tthgﬁadaﬁha isina

orhlgo@@riy@_lgg oﬁ’(b@ﬂl ments, the kerosene has, per
gra of kerosene, an aromatics _content in a rang

fr om (nSede Smipodinesntss thef orods Wrogudy has g highex total qlinatlcs content in
r.t ai odi ne a fre f
Tt Gattpr By eE Sodling SRR Ueflhe a0 e Y RO cota
I“DEFIRAS fnd KerbRAcOQBlAN toohe Wtﬂ@ém@tﬁcs@bnﬁehﬁnkhﬁ tase maphtha 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

"'Q

kerosene_of the crude feed.
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portion of the crude product tends to increase the

density and reduce the freezing point of the kerosene

PRAd bad80efset NE Crude product. A crude product W pPrais2004/042127
kerosene portion having a high density and | ow

freezing point may be refined to produce aviation

tur bi RgsShe Eﬁn‘%&lﬁle%% Ha%efREhe A &pﬁﬂﬁﬂﬁi}lh@& aabtahpelparomatic

density and [ ow freezi ng (gm nt. Incert
eninpdundswbntent insa rangei Somr RN -3 gramse P- 089 tnhZograms, @F-001-0.1

product, a d| cont range from 0. 001-0. 8
&F%ﬂ@%ﬁ%& ro)‘;eae g?&a?%ﬂtq%n certai n enbodi nents,

the d'm%ﬁd%%odﬁ& b@i@t@fn @oeﬁfdpro&tctardlmﬂlatesontentmarange
content of at [ east gr ams,

dcon 646019, %gz-@nm@nmuorp@o@ré %&%@@5 Dizgraih digror 0.01-0.2
h &3 % p]?lrsg ream l?oiin%r X n’ga wi}@gt rg&@ ok GBIk Qc? dﬁQéltlﬁ ﬂ{e diftilite, isina

grans, .
&m@géﬁfroﬂﬂl ZBMIGITDWBﬂpmthtGﬁﬂ crude product has per

ram of crude pr.od ct, n nar
8 oooj.ngo:gg e pﬁgnelﬁtq, che qyu%qroé thg.f. | f ?‘ﬁ&ﬁ' proﬁuct, at least
(ﬁ'lg%'?mgr abotJ‘O 6 V%& £oRdio® @Fa‘ﬁas bf‘@ 0V8Q grams of kerosene.

ecrude IS in a range from
Gnéeﬂmﬁ enfhodiments Ithé)crﬁd@pt&dgctdns froer 0. g@h SCgra@s 9118.01-0.3 grams of

CheERFFER. TAOeLAT SRR e KB o el S ok g o aromatics
gcgkfecg‘é ﬁﬁatgéﬁf'ﬁ 2 é?an?lﬁ Gt Boabt (AT Brantd] or 4-18as00.4 @ﬁrﬁﬂsln detain

I ment e crude product has a residue
cemibfodlithent$, the kems¢ne 108 pen granmefleranys, anarpmaicsFonienkin a range

0%. or at % of the crude feed. In certain

gﬁ%(?]]né ntegam ?tf’é%r%gé Qﬂ?&f?ﬁf& has, per gram of crude
pr oducty, ceﬁaﬁleeiﬁwﬂamsﬁ@taemezﬁfg pRint of heMRr@RASHRE bedBlow -30 °C,
PCT/ US2004/ 042127 nost 0.1 graps, at nost, 0. 05, cgrgggs .
of the' kerosene

deelows40 UC,08 bghawnesd0 4 %gtcr@sggt tbp spmtentaf apqyagti
_ (_:1}891;5!31?e ﬂﬁ%’a Sqlﬁtpgmgfcﬁ g&g?ﬁgsdmm%ﬁsee\gu g&%ﬁg%@ géedru% rﬁ:{a@rsnfreoehﬂlg point of

Cehb WeroBé ion 8f the shllerodunt. eAtcrude maodueh g@thfarmwne portion having

o B dewiiiAngdOmaressingipatht may HerTSGEEIO BRI ALRQY triige fuel vith
Ct'h? Qi? %b?éjﬁberﬁgy of i g@ﬁs@tanh?&ﬁtﬁ'eémﬁg’ pbingn of the

sone e I ments, a crude product
i ncl udhsoaﬁamlgbcehments,ttha nruﬁe grosust has,per grass of e product, a diesel

g?(gt}@ Eﬁl ggﬂétﬁ%%‘?%? 88’@} % 18 E%phg-gl%r .81% Qnrﬁé}%}n embodiments,

C@ﬁe'i‘llléééfh br ﬁh%?die@elsir?&btﬂaﬁbmmdm of atlesst Priqpams, at least 0.3
during transportation and/or treatment in g@ﬁc;cess ng

f gmands| o1 &téeasﬂ'lhé grama| Ipsomembiodinesnts, thediessd per gram of diesel, an

nhi bi.t friction [ e
BRSOt R R P B0 0 S e B 2 Y g,
i ncl udpssope érﬁB@dtm@nﬂ@OthE cade plodubEhasapar gram offegudb roduct, a VGO
further processed t

Froduce | ubri cants_and/ or ﬁgk 03
comntentdn atraqge&mnﬂémo Wé@&ﬁaﬁ%@ 09d 48 grgms, p }-0.3 grams.

a u m 0.4-0.9
Clp Grbin BEbofiE ol VoG ORERIE o el YRURRAERIn PAMEC R0
OfraghsPb10.810.8 ¥ragis pbﬁgﬁinysf &udé'ijl@ductli’bn cartaih yrmbedivfentshihie VGO has,
application may first, be a catal yst reﬁl t hat 33’8 or
cow\mw&i\f%  eSTE B e o gD O o BB i 8 8rams,
h g:héggtd/or a crude feed containing sulfur is

C o nt ac
In some embodiments, the crude product has a residue content of at most 70%, at

most 50%, at most 30%, at most 10%, or at most 1% of the crude feed. In certain

embodiments, the crude product has, per gram of crude product, a residue content of at
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with the catal yst precursor. The catal ysts used in
contacting the crude feed with a hydrogen source to

PR YSosiche total product may assist in the redpetriugBoos/ 042127
of the nolecul ar weight of the crude feed. 20 Not to

be bound by theory, the catalyst in conbination with
it d‘Ygfa%eEt MOHICES Fraths, 419665€0.03 gihs; Gthmst 0ve2 gimsoat most 0.01

conmponents I n the crude t eed t hrough_t he act ?fﬁ th d
brasiscat 0w W 095 garns, o5 at Begh{50Qlgeramsy Jn $pms @FBP ¢ crude

Sg{,@ef@ggi * cogﬁgﬁswﬁwsr |oBiiten m@&aﬁgéﬁ&n%oooom 0.1

e S base an
?a%sswde&pms deaf€, (001pR03 gesns, om(o;l)mﬁ-ﬁ Oéagrahgfst s

T vution b e o e e S st £t o e
ERERSLS shidE b BORALAS adrldcARoict BB HomPiodteriian Drams, but

urposes 0 i's applicdtion wel ght
58 Etaint0L GINgredis,A0. 08000 »-(Ii@Oll granhaormueat(wqxﬁtgra@s of catalyst per

d d by ad |
é&ﬁéﬂ&gﬁpwﬁlﬁ% 1 et oy it PRl hE B progyet curing
Eyﬁt@ﬂ!ﬂ éﬁd/tgﬁ?c&%?nﬁf‘ dcRtdifk fé.f:llih@@ Th@éﬁalysteﬁhymhﬁﬁt corrosion,

ur s typica narange fromO0, 2-20, 0.5-10,
@mluaﬁ Srictida, @mmhasammcmpamtm alpiities ofghe Pii“é% §rq¢&9t 'A crude

%?oc{q%g%g@gludlgngté an| C I0 Ith ﬁi%r{aﬁ/ he 13 éﬁgcé@yed to produce
b SRt abEAYr Xﬂl’él‘comﬁi@ﬂ:‘lél'p@&ﬁucfs968 Chapt er 19 In

certaln enbodi ments, the TMS cat alé i ncl ud 33{ 4
t ot al T catalystased for weajmentof a gauds fegd in e pre§eRgeof atydrogen

N A el

{al yseiest (R pplicatiorOiag ﬁtmlbys&tcatalyst prctmorthetib o dmmﬂadiq the catalyst
the M5 cat aI st has gr am of a ato
01) mh@mta@fman@l%wh%h)@@ G isroerta émt‘#‘PJ&E Sl ig contacted -
fr 9 grans, 0.5-0.9 grans, .or 0.6-0.8.
c?'ﬁjé}ser% ?ﬁl yst i'ncl'udes one or nore
t ransi Theatalithsed th ﬁmMngﬂaupﬂe feedfwithpa hychngm sog¥ee to produce

gteh% ?@fp&éé&%&% Iggﬁ(i!g%g t ltﬁggyi’;gtf réoFl%cA:'ul 1gﬁt8<9f)the crude feed.

u&fﬂ_\? §Wc61ﬁb1ﬁ§tﬁﬁ} wihie s 9eogeh source may
argentopent angl%ééb gFe6 288) |socuban|te

(ﬁﬁm&a&ﬁ))lecmlanwmlghbp@uqmwn@m sugle feedihquehithgaction of basic

o 9sFeo ;1356&# gﬂ:ﬁm ho %l (t() @%%@%@% g%/ﬂrft?!iﬂﬁn% catalyst.

( ks thet 1§1 Rive Wik base(dnd 52 Brensyed-howiyt Base properties
(]%&Sﬁ&)@féa{zﬂ)jsd E? 1v7e)) l 10 heazl ewoodite (N 3S2)

cinclude satakysts Nesszt}aed hﬁ'fe!ﬂane enbodi ments, the TVS
cat al YE}SS | nc| L{ng?rﬂ%}? th ¢ hr?t 1% EEI‘FWS Eéthgft”eItl'@TMS catalyst includes a

sul fid I’on W

atdidhdung 18R chitaii® hatansition aietd sulfidepbuntiis pufposqs ofghis@pplication,
m xt'ures thereof. The TNGS cata

| :

corpih fhe Gansioes msthedn g DRIV eHEY S FERog by adding the total
f ok i li% e #! An atomic
PR O M G e Voo (el SRAGRBEAAR RS colfyt] Anc
t Fafi f thetfangitiodmdtalamslfnistypiéilyin afrartgedrame Pi20f), §.5-10, or 1-5.
Table; and S ,js sulfu An at.o atj.o of .a.tp.b
 Remplan geiraneionaneiak S0eS M bapag  (prganifguftur Chéustry”

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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atomc ratio of c toais in arange fromO0.0001 to 1,
0.1to0 0.8, or 0.3 to 0.5. In sone enbodinents, the
wh' AhSecis®n netal is iron. In sone enbodi nents,pdMEs2bMa4z127
catalyst may include generally known al kali 20 and/or
al kal i ne- earth rretal s/transition netal sulfides (for
Su]fgf& P‘?A @ eI deBER dsHodiments, aky TMS mtﬂb(ﬁdﬁﬁqa)er gram of
e r| te (K6NaFe19Cu4N| S26C1), chlorobarto
cataay«s alibtb dtentzEee oCmereryansitioayaetakyifidesiin @ range % 0.4-0.999

0 enbodi nents, the TMS
@ﬂ%&%@?ﬁéﬁa (ff)ooegbrbkaé?%% te prepared in situ.
BartiTiMs datadyst iRihdes ofié bmomdiﬁitloneﬁﬁalrsalﬁdes Egamples of
synthetic bartonlte Nat ur al %gor synt het I(ﬁespf}glzzssu)

. trarbitionomateléubfides BeshudscpnilanditeEers

T PR e P SETmir
(AgFeaNiBSs)! ?iﬁﬁﬂ)ai};i&s(@ul? egfsh isanhlespyrite (Cughed i), apharsite 100

e
Eooat iogDs modthorkin ot 5520, pllle ool P Sy Pl AcFesS)
chagcrogﬁggé é@h@ﬁ%),rtg%h%gpgfﬁ)ggfgﬁgxésw REthotfRt @ei als oo 0160.17)),

I"és of support
heagRetvebdind ENis ) or massitb Nitged wi th the TMS cat al yst

IZ ggiqus[%ggereel%l;oaq%g %,rigg &Sﬁ{:s&@%‘c(ﬁcﬁu B%IPEI% 'y ngﬂ%% ﬁréﬁ@ﬁosﬂ metal
sullidl&s id Mmbiafby %hth' el anilkaideyedrhanetalis), Finesongfounds of

support materi al s. catal yst that includes by th
zma,ldraniuxummhel(eei Thd TZM& w@lﬁém in samepgmplgd lmfmzicremesented y the

ds. of Xt
ecril RiBicR) bl rpsi A ibeegs {508, Sidlifgeue
meBE6f HRg004eRd iy a tr@nhdﬂfﬁirﬂhbﬂabﬁalhmlummBdI(}dfrthmqumeable
metal sul fides, higher val ence tra I ti

ands§ i sua@s Anborhisitedont ¢ s 1BRTHRES 1T 5P O to(ia gk from 1 t02. An
ther e ra f i901-0.9 1

atoBB? fa[ ndf 5o Fﬂg£§+ Eﬂnﬁg eiP?%];(focl 6)%)1?&36” i% 3% 101 00 n some

em@b&ﬁﬁiehfs?&eafahblmmtaﬂss irsmnponent , zinc conponent

32%12%@3@ g@%@é%n%&;@%@é@@f RN urcﬁ gggn%lgﬁir ffown alkali
an@BPARhITR 5 rgaggfu%ﬁﬁﬁbn it uifiaRd ﬁﬁpmnmawaﬁomtqm:femsm)

ray diffraction techniques
raﬁﬁmﬁe eﬁﬁeﬁb);rﬂmﬁsheutq(m cm@u@bSieCBL é@ofﬂbafcg%@teﬂvs

Tl\fS cathl Eﬂﬁ&lu&%artﬁmté‘brdiﬁ%ﬂ id EZGJ ABam)"mtatprépaséd 1&&1m\mayrbe

norrral practice, the B@tl cle size_ of the crystalﬁ ‘f
ref&ﬂecb’@ram serh‘éng’u@bam}mteT ad{azsynihetic tgim sgd as a

ast 10. t hat i ncl des al kal
f’%ﬁa‘@@sl %3? oﬁ&g&ﬁ%ﬁdﬂé{ea[ (s), ! zi ng corrpoulnds of
Zi ngy séihe Binkb&intatd, fierevs caﬁlzysbmap nmﬂm’reerﬂ ntp,st P4 giamg, a most 15
sufficient anount of de-ianj zed wat er fgg % ‘%ﬂﬁ}
gramp onat wostd gremrndisuppast waterp! Rek il 4R gramietihe nt
Tofioapiibt TS fatfty il noff BORRERER) 0. 000010 ghars, TR0V grams fo

10Ga4189 68§upoR nfeterdat pbﬁl (%) graing of thealMB @atamst rﬂﬁml@%of support
thereof to forma wet The t ste
et may be e Wi e T mosisb e ae PGy Ried ojous 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) zine,

compounds of zinc, or mixtures thereof may contain one or more transition metal sulfides,
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forma transition netal oxide/salt mxture. The
transition netal oxide/salt m xture may be cal cined
at ture rangi ng from 300-1000 C, 500-80
Aw 2h R F68 gl ng @CPUS2004/042127
%OO %?Ctoforma transition netal oxide/neta
sal t mxture. The transition netal oxide/netal salt

Bidletallfe dRaliBktabBrahfBet B@talilfidey ﬁighgﬁmlermeﬂmnmtlan metal sulfides,
reduced internedi ate solid. F‘%?? ggdl tio ea 0, ent. A
riegnsitionsegtaloysidss, armixtyrpgihereqt.@s Hﬁmsa‘ V&’ﬁ?’o‘s 1on.
é{br@&&f 815@(3?@@' etﬁ ) tcgﬁrﬁgﬁﬁ’%g ik inbR8rth @Rl compbRIA zinc

gen may be added over
nbiing/op b paRiotlofitheitrangitiont ietat ndfide comppmet eff the TMS catalyst
oxi de/ et al aIt n1x&ure toQ roduce a_redu

D ARERR FEDSUMEAT, R PTeRTiE OB ST DT SRt lpetable by x-
Qilifﬁ- wg{@g?ﬁ%,%gdm on 25 may be perforned at a
0

erature 500 C, 50-400 C, or 100-300 C, and a
t Ot al Inposesmbedihenls) cifstalios particlesofiba TMS catalystangfer mixtures of

It shoul d be, un reduct B iz0 3
L erwiabie grcles Of B TS B Ab e e sizh pEBumb&AGP 0B most 10
r 8AMGHhAHE 19@% 0?5\:%6’9& 4H! DWn dodh] ﬁﬁacﬁ@dﬂﬁllfam@@mm 6£the crystalline

to’prepare the internediate solid is oftgn changed

rpdrticles of the Tﬂ\'{&catalbrstalvﬂﬂt genaradly befat leagt ehect ed

i i

4@6‘1ﬂi§‘c§iﬁd§ bEMfic, Wir nfixfiirdY thedeof Pag be prlparedéﬂunﬁchg a sufficient amount of
i nt er medi ate solid may be increnpentally a ded t,0 .a ,hot

(d@ton@@dmtg, a desirpd @yuioynt el transitiangpetal oxd fpg desired amount of
Gty T, Bnctd S8 “"'tsngcﬁ EMJZ Loff tﬂ%), @ohlrﬁﬁsel -b Pnetal

product i on
Theté(s)) eitic catbonatctiticl ecetary, mmﬁahabé @®r atukuumtthcmafto ‘form a wet
provi des a neans tq dj Ssj pate t he he

sgasftqu’rlzeawpt(y@stewpé( b drigd At a togp %%%gmglé)f&og °C or 150-250 °C to :
uﬁé% o%éﬁétgfoxiﬂé?’ alf ﬁﬂtﬁi@e THe |t1‘é.ﬁ§if1§n Wietdd oﬂldb@b.lk hﬁgture may be
range 'St

ut1 ons o [ east 100 C, at | east .
| eglsine®@0a {mperatut rﬁr@m ﬁechOQ-IOWrSCe 500-$0Q P, quﬁOQe'WP C to form a

has a_ boilj a tributi e

155 L e AR B e v
Fleo@treéc%edm {gé}{ toshR ASEducl trftetimedtiesuliud sThe addition of

|nc ude, but are nof linmted to, hydrogen sulfide 5

ahydrogen mayp be performadoy afloyt rasmwﬁeleﬁda/pm"l%m gifeess amount of

CRRHRY B sh 5 S o i By b ot over

148-50"HRudy or@0-40 itfurs 1 thée &aﬁihwmtaleﬂdnrmeml sgla | thixgure to produce a
zinc salt. After addjtion of ihe reduced gi E%far ddition
s atduged tntarmediate w@ﬁﬁh@%ﬁ% e Eﬁanﬁ{l%% opert addi

Ll I t iy 3 d tal
¢ ?nagflbe ﬂ%gfofpn%{;c{ a5 fe gggf E@@E‘g §U—h(¥0 *t?%rq@o 300 Céan a to

tenper ure of 200

Cpégasurs Of 0ou1 6 thdPa)dd- laatMPh;aorfllznha MPenﬁ'ahauldrt@ Lmdprsmod that reduction
| east 1 hour, at |eas

e EREOn tenperattiat else AR PLIGRERE SR IRE Rt PE es, andlor low
h (Pé{E %f rééilgg\li}g:éﬁuseﬁ t{g‘ gr pare Hhare tAE interteld e Solid ifbfter clagéd ffative to the

ed sul ng reaction tenperature, the
d |abstﬂmth/1ms aof the tselatted tramsitiommetsd omdm dhe re@luged mtermedlate solid may,

Cif b b B PRt e e e e SR

M Xt uUr ephe Fficed! h’ftéirhieaih% §Aidahxpbe iiﬁ&isén’fbﬁtall@ added wtakbti(for example,
an oxygen-free atnosphere fromthe diluent usin

stlan dﬁb dxlme;ﬂnhmo@é swlﬁur, and4eTRNg O TR EAmPaEs ORsulfur, mixture at a
Bgﬁ%ﬁgﬂn%{%%t aery\évlu O p et SRl Y tchi b S8 2Bk Qiluent may include any

suitable diluent that prov1des a means to dissipate the heat of sulfurization. The diluent
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hexane) to produce the TMS catal yst. The TMS catal yst
may be powdered using standard techniques.. In sone

eRiA9 YoTPbiegs the catalyst is an inorganic salt  pcT/wS2004/042127
catalyst. The anion of the 20 inorganic salt catalyst

may i nclude an inorganic conpound, an organic
%ﬁ?ﬁﬁélﬂde sélventdivith drbedi @Jdlsm'ﬁhﬁomsnfrag beastcl 09AQ, at least 150 °C,

SR AR
%%ﬁ 108'5@6'%‘, _&b0 Ul F’ Egﬁ 300 8¢ kﬂ borﬁ@éﬁbodlﬁx‘éﬁﬁsaﬂﬁﬂﬂuent is

et al kal at es, metal formates, al ka
IVEG@lanfior uyhhes Sk adampmrrda indiudeybutdre oaf lirotied tos hydrogen sulfide

AP L 49 Ml
hdedsl B %o%ﬁ@tﬁg BBf0aholet, fl DBOSmoBYK BhicdmaRe iiblesrff Polumns 1-2

acer at e ine- earth nmetal oxal ates
ahétail drrznceiarthColatras lf-Ibmn'@tl salt o:amrasalh cAenadgitipnof the reduced

el Spﬁir%@sﬁlﬁ%@% e Sutti R € réling mixture may be

Qfere &ﬁmﬂfsommm%@bmr 300-400 °C and
NaOd KO OH 30 D S o Cop 008

aKﬂ@d)'a}al mmunq Hoxas/1easp bhgur, af least 2 hours, or at least 10 hours.

H M%ﬁ%@? SRR T, 1Y b 5 hours, or 1.5 howss.

; thESREEBA GAEERing Ra6idd teabprature, the diluent/catalyst mixture
mzm’&&@?ﬂmﬁg@;@@%%&%@e 4080 °C to

R RSB R A AR CRERRLER O 0800 caalyst may be

KaslaRa g E@Bk@a&m auabs;ffm(e(ﬁ'l)m thé d:éubmmg atami%td tﬁdbmapes and

: ﬁ%&%g préccﬁ?aﬁt %B?@P? QF i%}ﬁnggﬁlﬁg sgl[vepgi?r eaglggﬁ:ogentane heptane, or. .

STV caffldt nh wieredafsing standard
eJto%I‘od%é e%ngﬁfaegﬁpﬁg’s% ght %ai‘ It hlygﬁlﬂwgﬁ?er

Ol
IlTr

,giealimqnﬁest norgani c salt catalyst. The inorganic salt"

lcgg gl %/ f&%s%bcgiﬂ %‘5 tﬁgbﬁag%gg‘gg&%ir@%ﬁgar %rlrt?a?dﬂl?srt ®HE anion of the
%91'0 SRk sBmafEnchffe dnl ihbd fgﬁﬂiﬁ comipouhd an drgamic doenpound, or

f lithium per gramo an sal t
cnm:a;bxpstherﬁsof abc fncrpanie ARt dnCTages ah@h al cathongtes, alkali metal

Cﬁ)&ﬁ'ﬁ%@t es, :qﬂ(g‘ @ hﬁ@ﬁd?sr a.ﬂE?% %éﬁﬁélgg‘lﬂesé E%u rrtnee?ﬁ |gﬁl§ﬁd5§" alkali metal

| fasdtes] Alkalinetd] @hlates,l{kal Pinktal ﬁfnmtesadlkzdi metabpmuvates, alkaline-earth
h t b f at 1.t

e e SR 108 s s, o
errb di gﬁpﬁrild \Akfsallk @ chAR ARl sﬁfﬁd@s ]alléaﬁné-garﬂgnﬁtaﬂ Qeetfies, alkaline-

@ 1norgani c salt catalyst has two
Oéarﬂ‘i)metahbkaidates nidalihe-earBometsk forplates, alkilieraarh gagiplyruvates, or
salt catalyst may include salts of sodium potassium
amieesitirE®h wi th the ratio of sodiumto potassium

bei ng Kxﬁg@ﬁﬂ?ﬁt dafaiBtdméhe, Etﬁ@rdlﬁitlhfﬁufbﬁ 16,Qflixtures of:
um

rubi di eing Inh a range from0. 1-6; and the ratio

oNe@B/BRSOHIGSOH; K@fﬁ{/&bOﬁ/@@HgNaﬂHéKO%bOHs BiaPFKQEECsOH;

B AR O Nat Ik IR LGB NGO KERGIREICOs;
LiHCO3/KHCOs/Rb,COs; KOH/RbOH/CsOH mixed with a mixture of
K>C03/RbyCO4/Cs3C0;3; K2CO5/CaCO0s; K2CO3/MgCO3; C5,C03/CaC0s3; Cs2C04/Ca0;
Na,CO:/Ca(OH),; KH/CsCO3; KOCHO/Ca0; CsOCHO/CaCOs; CsOCHO/Ca(CCHO)y;
NaNH,/K2CO3/Rb,Q; K;C03/CaCO3/RbyCO3; K2C03/CaCO5/Cs2COs3;
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i béoémen@h@rfxgm#% dhe %PTBGI“GG

potassiumsalt with the atomc ratio of sodiumto
potaSS| um being in a range from0.1 to 4. In sone
?60‘3?38%%5 an inorganic salt catal yst also inchpggdRfS2004/042127
msta s from Colums 8-10 of the Periodic Table,
conmpounds of netals from Col unms 8-10 of the 20

R%COQM@CMB&EOM@@/MF@O&/@@&G@ of CafOHhaniRed it aamixture of

, conpounds of netals from Colum 6 of the
HefOo@beCPaBlszCOnBr mi xtures thereof. Metals from

?Slt ﬁe o?hné‘g OB&?’ %ﬂ‘éﬁ%r mﬁ%g@:ﬁg Rgﬂe}tél&ﬁcgrﬁ}]ﬁlﬂs%t niorsP@ 00001 grams,

inn@bstdR001 dkins poreat hadst 0.0trigramsk dafdithintm, oadm;]ated as the wexght of lithium,
nol ybdenum or, tungsten. | n.sone enggﬁa .t he

[pﬂlbgrg@rgfén@rgpmc sali g@t%fgt iThe|inpyganip s ymﬁsm sgme embodiments,
ottt § gﬁalnsg! e mﬁ?pw ik @l00B660 19080} giims, 6F 0. 00001-0.0001 grams

|norg Sa t cat a yst n certain enb00|nents
ioff tithghanj ealadted aathalwesghta)tf Hthiumgper gram o ingrgasie ml;tscatalyst

from CoI unns nd/ or . Col he, Per
Tabl e Infpiaing P » AR IR0 1@%9@#}:&@%& brﬁ:tluc%P 'gggbfmorc alkali
6¢éﬁlt ﬁﬁﬁ {3t in Rﬁe%nfalkaﬁlmlémwm arN@Ondid ﬁﬂ:ﬁxbétg)f@.xﬁﬁw 14s An atomic

oxi des include [lithiumoxide (Li 20),
paticefdin aikaidngtal ha@dog an etemi¢ vembsti of at {e@@)l togp alkali metal having an

e pUtRE e oy 1 s i p@i e ifa Aftet fom 01 010,0210

S6u Bebab Halxﬁe\ﬁ thé RRrgic dafWatalyy¢ halstwiof arrmers aliqalllenetﬁiéll Bor example,
AI'Cl3, and S3), Bronst ed- Lovvry acids (for, exa

Hﬁﬂnorgmmmt m[allyst WAy mqplmsaltg p g@mrg,rpﬁtgpﬁmm, nH ruebldmm with the
%ﬁ’ﬂé' g on§o ﬁ.%t i gakl L s g[@tﬁ‘%ﬁn 81%:; 18d tatio@k 8Sdium to rubidium

cortai n, per gram
Heirga d3ﬁ'§1ﬂ|(l;1-69£m1 the tatw cﬁ'bo’tﬂlﬁﬂﬁﬁ/r@ﬁﬁﬁmsbemg in a range from
PCTI USZOO4 042127 fromO ggiato 0..1

AlvpiEClg s sogium it end 2

ﬁi@& tdsAmS B&indlin a range from 0.1 to 4.
enpe%gﬂ urée%ﬂg %Jflearget?é% %alcl:mflg{rﬁeat “rost 111801%)MC ® 0
LeW| s Iagbne enhodBnents, taadndrganiy Sdtttaﬁdyst@iSOé}wlﬁdG@tlmté@ from

e o B b BT TaBe opPLaly e s ORRBEFO o e
af%ﬁic Biv18 35dals BIRO O8RS of the Pedbdit Sl‘ablenmm]bmmds of metals from

i ned using standard m xing_ technjques (f (5 4
eQalnpine, ofithe Periedia Tables onyuixises teregf.. Metalyfipm Columns 8-10 include,

Snt%odl Fm];ed' no]ﬁ%am tﬁvé?%‘r ch&raitg%cl?erl B/]fyta% RbMPGoluin® include,

SUIta € organic
Sl WOk Hnfitddab RIS m iR TasIpbdenampPORingstem/ hﬂ!owmrﬁmbodlments, the

m xture. The i t
Ciopeasaicisol CrtelRpingdes 0.0-0s5 STBGoR e-0p s it RAGSY ficke) per gram

Cc enbodi nent's, inorganic sal ts of the
' %J&P&éﬁﬂg’l glaf:i?t at al yst may be i ncorporated into a

SUppOr In deftafnCsmibalimemshe Rdrganir gitrvatalyshhiso indhadey setal oxides from

Sl £ BRer e e B ey ot Lo 095 e,
t Bﬁt é &El'ta#leto kﬂﬁ'gﬁ of Aufrlih ﬁbﬂﬂhﬁlﬁngd GRAMBS ¢ af mbtlépékldes include

zinc 1 ‘oxi de, m um oxi d
aﬁﬂlium ﬁdee XL@e), pnmtsmdnudeﬁ(zﬂ)ewaémﬁm dxides(§i2@), or “aluminum oxide
enboal ments, an inorganic salt, a Columms 6-10 netal
a8 . a corrpound of a Colums 6-10 netal may be

The inorganic salt catalyst is, in certain embodiments, free of or substantially free
of Lewis acids (for example, BCls, AlCl;, and SOs), Brensted-Lowry acids (for example,
H,0", H,S04, HCI, and HNOs), 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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I npregnated in the support. Alternatively, inorganic
salts may be nelted or softened with heat and forced

wiohogdisk16g5 onto a netal support or netal oxide lﬁ:tm@mbmum
to forma supported inorganic salt catalyst.. 20 A

structure of the inorganic salt catal yst typi cal | y
froMACLARS 161011 ARG V000100 gramb) @,0.60001 d).00fogrammes ofita) halides;

b) dogmnositions %&%@%&%&pﬁ@#@%ﬂ%ﬁé f 800 c; o
Le\!vﬂ%{ngl r§ﬁ+t5d (ﬁ‘téﬁ&n T H)%&Qf&th&éo‘{mdefed wi t hout

a su 03|t|on (for exanpl e,
Wi t ’mbuinorgimnxmnmtaﬂyso mayfbetphepasll usjng sterdarchteplnigensn for
by theory, it is helieved th the | aniC ‘%}H ézdsusmg

exaérastl%wl,eﬁlr%@aﬂ% gl chmRogeR e i SN
b M 8niqlled ﬁﬁr é}é&ﬁﬂl@ €nifl{ng! 4h@/or pAREEREY. Er?dther

cat a yst imcr ease. i oni ¢ di stances increaseg,
embodJﬂEnfsemer @mppsﬁimywl mg.‘essob/@é i@ selyent F{@r@ggmgle, water or a

S A B R4 e Bt
ma?%'é YEabidsilg Sihiflafd s5peratieR tecBhidhey tolproduey tire imotganie salt

hrough the |norgan|c salt often results in an
cﬂnh@kease in the contacting area between the 30

nyaitgens eRbdmeRin R BEE ARl ik Al imdy W2

€dase I'n contracting area

mc@ﬂjﬂrﬁéd 88 bppolritodoRa aGiipfidied inaggrheasalt cadalystc ﬁxainpbs of
may often increase the, yield, of crude ‘groduc [im

summta dmahude buifar@ @gﬁ lméeca%l Figgoniugm gxidg, cAlpmeaxide, ﬂaﬁ{l%“%{“

o2 QAL IBBT Mg i gl st i

oxidléecadﬁﬁmgaﬁicte s:almomanbyaﬂg/,sahd pfisturesxberpefe In some embodiments, an

OIS s OISRl o R e G SRR L A Py e
m&}gn&&g gﬂg éﬁbgiu CABGARA Y, Vhdr¥ari® S RIVERS mehe drodfteried with

I nspection, x-ray diffracti
heaenddotsed nram:ldnrhmmtaa msral supmérrcn'anetahcn%dw@peﬂ t@rﬁm gsupported -
. determ n hz%racterl stics of catalysts is descrl bed in
Lnqygame 5 Nos. 4,626,412 to Ebner et al.

S, 03@stf&@urta@fﬁeeiﬁu@nﬁtsanhatalymgipﬁamﬁnscba&smon]ﬁnn@geneus,
al. A TAP system may be obtained fromMthr

pefﬂwmm kudformobiteaica detemainel flempeighise ar jn a tpfperefyge range vihen loss

o Rty 5 s e BBl HUoHEE, T BolBRRGRRcHafst ARG Berdil”

mﬁ)rd@éwﬁ%tﬁéﬂmlsllﬁst%gu%ghm%aﬁcé?g@étl(?nﬁomxammwmt n a
range from1 x

depampatan b Or Sieknbe BT B e ol edubat thg ingreanic sal

caﬂaﬁ)n)gi H&%Heg %ﬁ%%detrédt"g?olﬁﬁz ) WhEn IR RS HetWEendbnd fi&he lattice of the

ani c sa yst “increases, gas em ssion_ from
mbl’rg&nllc salt gasliyst inereasec dtsthy fnid distaeces M@'ﬁase&@ﬂ*ﬁ¢ Eogdgpd/or a

t hat | f
hoflRRien BeLIER IS oDk THRLEHF DRE O ALYy ARl §F hoross the
sul"ﬁ&eeﬁ an r%ﬂxﬁé g{l]ar tl nr P8I etimeatihe of BERAIGRfEsEardlfonMydedgen source

an |n ectl crease) in gas evolution from
thtdugh itredingranic sah loften ssulty it ani igcrdasedi thegrontacting aiea delwypen the

inpieaie et CHASBIAY thf R el andloy I drods 5928, AniRluse n
cdnEHchﬁg EI‘BQ And@br RALAViBOareR6f the Mbridite salodagdyit emayalften increase the

cat al
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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- sel ectledome rdodiments, an infleshen @fsBtadges drom
di Lation of the | i _
SRR ke P FRIMr L P o o e

may be detected over a range of tenperatures as
determ ned using TAP. The tenperature or the
t QF Si03lobls ange is referred to as the "TAP  pepysaoesndzizs
tenperature”. The initial tenperature of the
tenperature range determned using TAP is referred to

i Wﬁ@ | 5L US jonid BehdRblivitethegASement
?%Pflig@tﬂn%%ﬁ%x I bi te%lgﬁ?/éi norgg%iggﬁéal t catal y?fs L.
meihodi PAP methndss distal inspediioa, srapdifactign methodsgoroqmbinations
tgl%g;pir ature range from 100-600 C, 200-500 C, or

X000 C. Typically, the TAP tenperature is in a

r angeThe a4 GIOPAP @Pd&ernhifie SRAFRcteristioo of caralyysts iskidséribearin U.S. Patent
conpositions of suitable inorganic salt catal &3 alﬁ,o

Dok H626,4sto Bbuen¢t @eﬁj%ﬂé@m{}l@yeaﬁtﬁl.é%ﬁ,z@ 3 to Ebner et al.

t rat.ures. [2) |t LQni i QR . .

o RE PR et P A M Eechitob RO Py, Mssour U S A.). The
TAdi fatysRinayf bé pafonddnn aterhperatprerahgd fomi25-860ctC;$0100 °C, or 60-
structure. I'n a highly ordered cryst ?Q sot(;uc U{e the . o
400 ° G catieihening mesingeBeeiiPR 10-HhtGPra0e ey 3 & kepuum in a rang
?I%lle‘l}e %809 1 PQ%H’; B@J{.e?ﬂ% Ee?néaeré}&%ﬁﬁag RafPeitsat &RISr increase as a

eof,” from't ruc requirés nore energy (that o
ifgnotien of 8fheh @atthe tenipesattiesfithieinerpanicysalt abtalyist incragses, gas emission

oM e nar R R SR BB PR LRt (Pl the
thdg‘géni& t @&ﬁgﬁ'iﬂlﬁmmﬁmoﬁ&&w Yarbon deA®s, Akdisgen, water, or

Ired to release ions, nolecules, and/or gases from .
midtwseriercefl Phretstnpbratise ntiwhich en inflstion (sharpingigase) in gas evolution

f iqns and/,or gas rel.eased ftom a .di :
SoBIn0ere e Eass g tred ) HE i ehkahat ot which the
tiaﬁp'g&xﬁb ktt SR Yecdiaididorder@al i ty of ions and/or gas
rel eased froma highly ordered crystal stru&t yre at,

ABQTEARIC %alt catalyst

rRte RhapeRelrt Fhge & Rf@ted!td aCihedt T AP thetperatime®dThe initipl semperature

di fferential scannjng calorj . Ilpn a DSC method, a

< e lemapegpse raige AR ST LAD SR e o TAP

t enperature, and then heated a second tine.
f?lgh%gﬁ%hs observed during the first 'heatia‘rﬁ ]

gener afteyensitied payinfscitnatxhitdted by dmirgatio salt caiglyss suitable for contact

and/ or solvent  an not be represe i td38 o
Alde  Gradniedog i ARCEmpREnTE g o LUEpo] Cpgi0R ac,or 300-400
heat iTagl&yih@@mﬁf teﬁ&&liﬂdg%te i91n Hedpfresh FBFVOSOTEN some

gener 10 occur w 250 C, Typically between o
Tebotiffients, different comsgicsitions obsuiteblednorganir sajt eatalysts also exhibit gas

coqlin | e,.and econd, heating correspond to the
H@ﬁ?ctwﬁs’éi{‘g?o@?@ﬁ’%ﬁ%@f SPRYAMh e, "Heat transition"

r ef er sTReOmbdBIBE BF RS ohiRAiortiafedtion Wbsutisnsdiwitie the emitted gas may be
nol ecul es and/or atons in a structure beco

dinsiodigatiasuofithe ardenef the parickesin a crystal acdare ) dp Aighly grdered crystal

DSC | ysis. ¢ I i1k Qo

e B B e RIS i M RSl

?arsétﬁ b eambiasests thareesf, Rofyie semdtsrewbqtires eore enqrgy &hatrie more
ecreases_during the DSC analysis. In s

B e Risordersyberysiak SUBISBIe, PSP APIGHSRHANEdh D Gopl g P stromely as
tsﬁé% incfﬁigig{lé'sotrd?rgcg &t}';stla% %ﬁ‘%&@ D%E 1R oW ETBR B8okfafidn, less energy is

arecdetec e tenperature or
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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tenperature range at which the heat transition of the
i norganic salt catalyst occurs during a second

hewd bonsoeikes € is referred to as "DSC tenper at ur eperiRS04/042127
| onest DSC tenperature of 20 the tenperature range

during a second heating cycle is referred to as the
StracnireintyPRElly esaree tiainur @iantifhef ibmoargidori gas salédsed from a highly

cat al yst exhi bi t %@trégat transition in a range

B’%FM ys Ve @2 ssiet 5@nﬁ?ra5‘|"°'300- 400 C. In an

| nor 9ﬁf‘é&n@@rhfw%c%i{ﬁ%ﬁs%’ﬁéa@bf’&iséd!:?e{fﬂﬁ'ﬂf%esﬁbfgaﬁﬁsrsfalt%ﬁg}%st may be

that are a re y honobgeneous m xture, a shape
bbeeryedadk aasigecirath 66 °@i tb 1500 RE a4t e dieatitigsmatetnadodlimg rage of PB°C, as

d ting. I b | ativel "y \
AFERBGFR BobEA LieA) ST HE oSt oA Sl a fpple may be
Réiéd ) £first Rnibeffhra] Lo6Ridto P66 h@iﬁﬁ&@ﬁh@@, ) dfid tHentheated atsBéond time.
shape of the peak associated w heat absor bed

Tranisitipns obssrddiunisg thefirst hedting igaperpy awe|represastaiivigros gatrained

An._ab f Ks | pndi .

e 3597 558l B RIS b PR AT A At For
SkanpIe Ceab Ry BBeddRat cﬁtTtﬁ?mE lofia knciét o higéatedt safiipds fnp @enerally
generally 1 ndicates that the 30 structure of the

seauy beloso2¥) Kattynirallygeetupam! Webll 1g. Thetransitings pbseryeduring the

t he. tjcl f - : | vt : _
|t St g Rnegdfia ML d OLRAB B the sample
sen | FgindraiitiondrdfeRté i plecke Bt ccurd WhROGdedet nalécules and/or
an inorganic mxture may be related to the ionic

plams i agtruetiee besomgidisorgered waemiheriemperatuppinceegpqsgivging the DSC
U A0 BBl Bl kol R g ndor oms
dea gﬂrﬁ@tmwifbbhcr)]lﬁe 21kd banogug;@ao@ wikmothe ite;mpetatatesiearalz:isﬁsl’thu'ing the DSC
acj ait of the correspo ng, ani gn . J NCr,eases. Or .
My%%y@r somﬁn'md@mgﬂ' ¢ ha%’gpgléq?ﬁ%%gﬁéﬁ?ee’m{gamcaaﬁ catalyst
DR By it CmbLBAFts P ILORRE pfhd DA, R SApERRur: or
teanpbritaserangTatoviicly therheatrtransitioniof the ilnpleganicweltmﬁab@’soccurs during &
5 B ele PR o LR SURBOUS nT [PG=opSC Emperaure of

AR felrplRfurk PardgB Aufiad b sbhahRSing Gale i8 Méferrbd® Rab€ Yminimum DSC

-area under the DSC curve). M xtures that include

tempesatsrali (The dmarganic salt eatalygtimay exbihit a bedh Fangtien i mnge between
A ok AL G i~ani-c radii, and thus acidity

253{39@ th%gﬁé cé’ °§%ﬁp"4r%8xpﬁr e increases with
decr e3s af) thozgdni@fliGhatadintainsHasrganid ¥pk farticles tieat breaf refatively
crude feed wth a hydrogen source in t hﬁmﬁs&c%&af )
hamiogenegun mixtire ¢ shapetaf dhe peskiagisipiad with t ghsprbgA Luring

. | 14 1
SERRS piefufl GRIGRey BE FAARRH, SRR Il £0Bizad Sl Bl that contens
ycdgade slspurticles inu feltivplyemadomagensousimiatuye ihe skmpe of the peak
cat a| ¥ udes, cations, with a | ar

h Sls Cant

asRap el Pt ﬁi’{]ﬂ%’ed}ﬁ@n&lﬁ Jerend hegting Ry gy E%S_ivﬁé&gﬁl?%ﬁ broad. An

%seﬂmgé@{ ﬁé%ﬁé Ha 9@&%3% %ﬁﬁ@atésr{ﬁatt&gé 841t dded NbHatRbAPGEIease heat
of " the proces t he

yl e . I'n certain enmpodi ments, the
iim thegamred sehperatateniaggs. haok dfadieadttansiton@enerally indidtes that the

i porganic, salts. ;A mnijtum DSC {enperature for each of
shEeRG g s ot Mol gPSee upoe hEARENed. The mi ni mim

DSC t eXgiemadgéh&itPdf the gaﬂtieléﬁ @R Mobginic Sahlrahuiit ineohsEE the ability
bel ow the m nimum DSC tenperature of at |east, one of

of e misityga te emmin a Solidhanddon asentibquid dnyagheating 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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salt catalyst. For exanple, the inorganic salt
catal yst may i ncl ude potassium carbonate and cesium

CRIPSbAses 0t assi um car bonat e and cesi um car bonp¢Eus2004/042127
exhibit DSC 20 tenperatures greater than 500 C. A

K2C03/ Rh2CO8/ CS2CA3 cat al yst exhi bits a DSC

&e‘r?rlgﬁf %%lér&rﬁeﬁ'%ﬁ gfort hertagiAnd @k akiditynofthereorresponding anion
enpodi nents, t'he TAP tenperature my Ee betwenthcle11 in hi
Deasesnber aseries of donsaf siraidarichayges, grsm 1om gesults in gher

salrs.and the LRl 2@
B 1 R iyl B8 s i e
'il‘lil@liigﬂél'i iftesiohic Atrdcive Sorcesiynd® fesulbinidghpr hiatdranstiion temperatures

350-500 C.. The DSC tenperature of the, sa i ngr.gani ¢

fpalihe sliemitins mora ROPOEFIFOLS HAHYS Of PRBIHES 0B i (SHadpe peak and

f he e 4: LM . . . . dii
Flggeg?e%%g%ae@)feé ?l’isﬁl?gc%\te?. 5 ﬂ?;l’éé R hcled daiol®With@nAll ionic radii

most An"inorganic salt ) i
ol 8 b mordhadidicakaracafibRs affldrger iobRCatliandrthusacidibeefibe fporganic

150- 500 ,C, 200-450 C, ar 300-400 . C _—and do nog
selrai e daeings a1 Bidshieating FEOBICI . FREPUpI G LOffagt of a crude feed

| i &S EhntiRo1GAkia iR e Ay Bichideslithium
W%W%ngu & \qurgsﬁ? and/ olrm%i gh_vi scosi tg
eatioms sérids cmprogiiice inereasqsl @antitiesds ghe aarl/ox epkeirelafive to contact of the

rodycts.. In_certain enbodinents, t ' |

a9t hESERR FORTROPChS B oot s e HARERY by Sfst tat
§RnidRd by el AREgRbsic sl thadlithivig. Thekbility wfinhibit generation of
Inorganic salt cafalyst in a tenperat reran%efrom
200a8106r Gke BBgessenthe tota} ligad progpeicyield ﬁg theeeFS8s WO

2005/ 061665 PCI/ LS2004/ : Ll £ :
mor od PErVn FIRCRRPRT A (1 60kgAric B P A/ infludt o of more

Rfrbarit ©ftsi M iEimind DSgaminperanire faratell githe irrgariingplts may be.
nmobrl e. The ionic conductivity of .sane inor n{atﬁlggtaxjnaybebelow”

© . datemnineds Thp sigeruaDSC 1eameratire o B1edpPReanie §4H ©

20

25

30

. ﬁ%ﬁ:ﬁ%&#{ @?é}tﬁ%&%ﬂﬂé Qf‘é.ltqea“spﬁ?@thé’ liﬂo)‘%anﬂf m8ta$ éaﬂ@'Siﬂi the inorganic

erinorgani ¢ salt catalyst changes.
|self catalyet dloe tekainple, the inorgamja saltcatalystanayuipclyde potassium carbonate

. o cemun cerhogeigy Fop i aie i adiiup aiborii Bk niG

@GR RAdHGhbbhY 500 POC A RIEOMDLOAEHCOcalalyst extibits a DSC
be place n

a quartz vessel with two wires (for
exrapghire incoppge frair 280-300 %). at i num wi res) separ at ed

fromeach other,. but i d | e | '
cat al f}gtsmnf@ @mep@,ghea' fé@ﬁ%ﬂ% t‘éﬂo@hggé ggtt%e%l Pﬁgﬂt)ﬁ? temperature
BP%4t REst bR Of iR BARHIcSalitoatidthe DSTLeiripetatyre of Qednerganic salt catalyst.
vessel 156 containing sanple 158 nmay bgétgi ace

djin.a
FRrekagplapiia AT aneet e inprganie falt Cap Iyt gy be in'a range from

B STRDRC S S5, LT ARl Ghpt my e rnge
CRGTh ©00-30D 0L 8l e TBIC fhithepatore b the indivithmlisalis raay beet dgast 500 °C

166. Meter 166 may be, but is not Iimted to, a
narlat mest H}000KC. a Wheat st one bridge. As sanple 15 158

o OTe e it ariC HHAGRAN Sl FBS £ TAPRIRY DG lerature betwveen 150-

deconposi n occurri resistivity of ‘the

SSOUPICE 2601450 9CHeC3 0890400 %) dnd Heesatas andergo demorepositign at these

meter 1.66.should _increase. . .
temperatures, in many embodiments, can be used to catalyze conversion of high molecular
weight and/or high viscosity compositicns (for example, crude feed) to liquid products.

Tn 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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In some enbodi nents, at a desired tenperature, the
inorganic salt catalyst may have a different ionic

“gﬂﬁg%&élkég ty after heating, cooling, and then hepttigsoa2127
e di

erence 20 in ionic conductivities may
indicate that the crystal structure of the inorganic

i AR @htaBst RIgeferbll p andutat ioghe phrtishea e the
Con??‘%t{r‘gt?gﬁéﬁbﬁégﬁgsdi ff&?}gnt g'g_harpeya(sec_ond f ?

inoxgzmiconglt R FHpcoming MeMe LeiOnSaou i ataEY of sprap inorganic salt
e O S Rt M B g vty
of &4 eodlpshengoNtaindrganit salteatdlgstehangesdi nent s, t he

e s sabon e By a7
= IR FhAS T is Fpuad FITRBIEM, ila RS Relanbl CTo bpRb IS R4ic Stcuctivity

the Gidradni kalt@al g isyrbeplecedinatqudrtz vesselnpith tvawires topeample,
50 C, and bel ow 500, C. As the inqrganig salt t.alys .
COpPBF WHRASOr PlaliR Mg sepate m § qiRer,But] 3’/"“%%-‘%}?(%’{“"’%”“
sal'é t‘élfk% matri x of the inorganic salt catalyst. The
cata

yst particles may, in sone 30 enbodinents, . ..
sel FIGIef ioarschembgic ofrasystes that may bewsed t messme donig cepductivity.

I t 0.007 MPa, t t 0.101
Qo 38 oot 1P Sl e R R s
inc?éﬁ?é?ltalf ty debied REMBMAE. VolthgeRbmlspaice 160 tsdpplied td wirn162
afirst Tormto a second form _Upon_ cooling of

t
dutingpagting c Thatesuliingahirent thepugh wires i fd aad Lohis m%ﬁsmegf%t meter 166.
he i ic .sall | S, | -
M e gt bl Pt typE B A ahlicloP G2 BPcBtsRine Biddo kg darmple
15%@@&6@& 5 heRbE e oRETTh&IS 206 ) 4athaut decempesitionipecvaing, the

ich the inorganic salt transforms fromthe first . .. _
resistivity pbthg sewplerihoplgrdeciesse iimgftg? Péﬁ?"‘fea‘ ey eretn% metés"166 should
"dgéprmati on" tenperature. The deformation -tenperature

mcﬁ%ay be a tenperature range or a single temperature.
I n ¢esdrAe anbdxﬁﬁxéhtspatttadestrhcbtepmeratmleage drforganac salt catalyst may

e AR 55 SR T B B it
in fbﬁ]ﬁﬁ%ﬁn&ﬁ%ﬂﬁés%gaﬁﬁ%té QRI8E efydfabstiichad vf e ihdrganic salt catalyst

I nor dani ¢ et al salts. In sonme

haehéeadilteredtfenm an origimabshape (frst formhtoes Jiferem shape £secpyg form)

Qr re i Qerganic al.ts. t hat A ' ..
augag Briiie: dnedaperinubet Her BB Ee i PR 19 be simileror the
saﬁ%ﬁtﬁ@ fork Y tHE Hofgaedd daliCaatadysy dbesctiot blange during heating.
enbodi ments, fromthe deformation temperatures qf . the £
i ndiluicertain einhodignentse thednengerig sels Catallysi|gs 8 PFTtigissize in & range o
di.nent i ' . Lrhisied b0 Whski
10 TRB R 30 S R 5618 pliorb i, B Yo biBos the
inér@ﬂ’ﬁ.@&ﬂté&tﬁystltllﬂqoﬁglﬂgnﬁdihoﬁhm!ﬂf._s, _tge i noLgani c salt
catalyst is a liquid or a semliqui the m ni num °
TAP Thednorgamsenli englastangy lienwhgh bedlpe 1 eTRETATR ATHye 50 °C
P D ‘ oY SO .
QLA RIS Ml g0 by il my
cobexyst ri]ﬂ memgﬁx feﬁﬂxgdmrgmis salt cartn%ﬂwg. §é1paamlysthpm‘lagles magnin some
15 the crude feed. In sone e iments, t L OHUd
en‘g}gs}irpeplﬁ%isglf-idﬁ@gwdgr grgﬁy,co&ugﬁ%;&prﬁsggfe ofla Wastqu& 19fPa, or at
m&s? 04l 'MP% v@{éntﬂéﬁte& k'8 erfR@sulcl Tt RERBBLEC, bF AMmékst 800 °C, such
grans to 0.5 ¢ 0. 00

rams, O. 0001-0. 2 fgrams, or
thfl thOmbr@mnic pltasg]ysbiraisfompdn adustifona tea seeene &rmy dpen

cogfiné: of ‘r%g iﬁo%ggr)ic Salt (I:a%alyst 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

56




10

15

X &nw as;lubwdm ecrugs fensk e arample,

20

25

30

insoluble in the crude feed (for exanple, fromO grams
to 0.05 grans, 0.000001-0.01 grans, or 0.00001-0.001

eTer s 0591{61&6Eorgan| c salt catalyst per gram of crydgus2004/042127
fee at the 20 m ninmum TAP tenperature. In sone

enbodi nents, powder x-ray diffraction nethods are used

feﬁl Rltee Bt Mhidt e i iR gHi A1 FarksftPma e the MirétTrm to a second form is
rgani ¢ salt catal yst. A shape of the Dooi peak in

teﬁe;‘redtnaby thefslsformapionipmiperatigni e deformatiomismpsraiie Feay be a

N

Hioi‘é&i@ﬁlt st velfldefofm tuhder gravigad pres'&ﬁreat}ioh heaﬁin'g tpst deformation
I n powder x-ray diffraction, the Dooll

teammeraswsbelava therdefarpation teranssatiesat 2y @ eriﬁ‘}wbé‘fmrgmc metal
Eaﬁfs TREGHe eﬁ%a&%eh&o&g%ké%nfﬁagait ol ﬁﬁﬂuc%@ fko SPﬁ’lb?é ﬁ%rgamc

ghl'y “ordere I nof gani ¢ salt atons, ape of
Ealtslthateﬁkc differait defomlatyommpemuubm Ene defongmmmdemadarame of the
catal yst (for

3/.Rb2 t al
masanefoﬁfaqaiﬁémgﬁéeaww%% EPBRAIIeAEy 3R (56 Sror oyt Eiporatures of
pﬁqn%gm&%gag%m% Jgak may be relatively broad or
may be

pea absent. To determine if the
di sor @ecertdin emboayarents thalinorgenjosalt¢rialystds Houidmgd/or semiliquid at, or

ggﬂa}%el‘e;g%&ﬁg el S ‘tﬁ’f?{’gfﬁ‘t&;&g R he.npraggic salt

TRaHcch o anﬁﬁqaid raamedhﬁaﬁﬁ@ﬁmmm&qbsg Mk emre Ator
aft heatl ng. The eak (corresponding_to, t

abmfeghﬂnnnmalm TMOHDS(EW@&W#W Hayifl o5 semidiguid i 1n0fgam° salt

R M e e

WR 8108, 1%&%‘5&2&% Qﬁ& 1idulid otisérhiliamid imorgapiecsatticatalyst has
taken at tenperatures bel ow 50 %@ Addi t i onal

ke SPERRE %fh@fsg‘iﬂ?f?;ﬂom 0.2
§5 Enﬂ ngg{ﬂﬁlr %rarrng 8‘2&1{0\{ Cn Cé(;) %%gﬂn%rgﬁ%ﬁm&tfeéd)%r 18

@n‘mlutﬂ)é inettle sindb fédﬂla(fortelxempte; ﬁrbrrp() grustto 6&5‘[33&&164%@00091 -0.01

grenen ot poed 18 81 readednigatic AP s EEpRpbpAde foed) et the
lnﬂﬁ P el I#gaaﬁ%tgn of by products. The total product

corrp03|t|on| s, but is not limted to,
par af fl seme etnbbdmm:ntsapawd@rl xexay diffragtion methods h@r‘l@éﬂi to determine the

EB%EIEG&? ﬁﬁg%nﬁﬁ% 58?'@1%3'58@? ggﬁ ga%"ég EAtihe x-ray
gﬁé&ﬂﬂ i Be GRHiREd dhd tﬁ@fé@ﬂtivle@ﬁﬁerloﬂtm anitisalD pmbla:s may be

e catal yst described herein 10 maé_ produce a tot
setintated. Reaks m@mr—raynhffrq@tle@rmv@an% eregbepmapaunds of t e inorganic

S B EcoreDs R EERRb e D YRR A5 HE e the spacing

fhefwioes ldins iﬁa%;\v/méﬁm@ited R ahrmdtgamilctshlt aathigRt thaimoﬁtm:]sd‘flghly ordered
0.1 grans of per gram of- cr, u{e& woul d be expeqt 1
tl@org@nmsalbatem@ok@apﬁa the oo prak MOt 18 ﬁp%?fgamc salt

B0 Sy R OO o ok iR sl e

an&@axgb adis atofns MOR shape of Itl&H‘r]D@i pehlsadyhmtwjﬂdlycbruatbor the Doo; peak
some enbodi nents, the. ontentan or co

A e DS Ep 91 QeRrmORy i RS CLeoRt of GPOrais i oS alanegp during
Hehtipd aH?cyra§’ QiffhctifSdpelirdm 9F HEBnor3init B8t clalfs HEPBStaken before

or at
heating and compared with an x-ray diffraction spectrum taken after heating. The Dogs

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 Dog; peaks in the x-ray
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0.03 grans of residue and/or coke per gram of
catalyst. In certain enbodi nents, the weight of
WoSlofd/&18dad/ or coke deposited on the catal yst igcdiisfos042127
range ﬁom 0.0001-0.1 20 grans, 0.001-0.05 grans, or
0.01-0.03 grans. In sone enbodi nents, used catalyst is
i c?‘l.uln tShpdr St UR1ANSH oC. A@Rionklly,ake kain
dl%%%?%n S, yt?:'lgér??agct [ lr)% conditions are controlled
difftaction pattermof thedndigidpabingreanis, sali maysxhibis reiptiyely marrowDoo peaks
st 0.005 grams, or at nost 0.003 grams of coke is
atths 9§ WOPSTENIER of crude product. Contacting a crude

f eedoothdithgcBRdiGiBhAIAS be ebBlesllcdantl tat the tetahpradudtvgmposition
“conditions produces a reduced quantity of%eéfi cgﬁil?lg1 limiti
(anchthusy the emidd peodust)anay/ee vasied fermaver ¢rude feedip addifiog o limiting

resi.due. .oraduc by beat i t loBiti cludes, but is
g B Ao RO, I tofe] MiSRug RBhoRubltncty
nct 1edtedliy Paraffins, Wefifgarofaties, oontistates nigereafn dihesormnpopngds make

contacting condjtions ma

be controlle [ 0
uths sempesitiens of jheciuda prodyetan %H?%'P"I&%HEP&I Ig @‘é‘ﬁs"a&?m gases.
| . t 0 7 . . . .
g ? gﬁg(’)rﬂgoﬁlugé %%cg@%&!o@@iﬁ%g@m oAt Biona¥itl e ShtalsBdescribed herein

granms of the crude feed is
mapBrRutestotal prbduct witthidopentian predityesi anke contenletpraparison of the

M seto o e orneip SRRy Bl e S OED s ey
fo‘iiledg g ?%@&{ﬂleﬂ%ﬂﬁfé\%ﬁﬁ& IRQBn&Hﬁ)fQT.ugﬁn{seﬂ'MCR gr gram of

crugbr t *'w'th a mnimal yield of residue and/or
cradé evouldfbecexpected td foemanomeole than etcrugdel witls 2 MieR sppigat of 0.001

shORMCR g et yhie., DissrBRERE proigBa By ity MicH ectents of
af16dst D3 RN P4POR ?éxeérbﬁi@ﬂdisa&fhmﬂ aiudeenbodi nent s,

per gram of crude feed, at nost 0.2 graps, at st .0..1 ,
gr anin scane embadiments, @lﬁ.amueaﬂpn%tﬁnd@@?i% F%FF%I}{%PO%WI on the

‘. t 0.01 f .t - 1
; 0%0613{%‘%51&8 ﬁ%é%i%gm%ggf’@ ggsrg%%gn{oﬁtﬁﬁj%'g?%nsgg og,lﬁ rg\ﬂst %?ms, or at most
.. ofonumds bOreSidde BdoBcokePepBfain 6F chtalyshnin ceptaiipambedisents, the

grams, or 0.01-0.03 grans of non-condensabl e )
weight ot residun angfer cokedepesited on e«paééag.]cilgmpar @&g%gram 0.0001-0.1

ggi?%g 2%#)2-'603% @gﬁgmﬁféi 09372485, | R Afedmbodimérs, tised catalyst is

w,’ rate of total product.flovv, rate .
satinginllpfreelof reskdue ahdioy sdkef de dertain embadiiments, eoriacting conditions

t her eof , b f d t i nt ai '

erecoiep e Roshgert 2t Fosk 00 ety STanin o 88 o thost 0o grams, or

ai)ﬁll%s (ﬁ(')ﬁ%.e%rﬁﬁ@ 'bf colft 1 RSt Hep §fan6f oaydte Coatdctinga drude feed
y angi hg a ftlow of

C a gaseous 10 hydrogen sogrca .
witicthe cathlysnindgrneontiolled gantaciingconditions Prodiiensa reduced qupwity of

t he unt, .of . hydrogen_ and/ :
cokalae 1S daagih of tolsHE st Hiodlal by heding the
chEIEHBE BihYhEpreSerich ©f 6 @efirilag CatalyRpoeinhey atisencecfiaraatdlyd, using the
such that a tenperature in the contacting zone is at,

salpe ventagingiendiiiondsi red tenperature "T1". In certain
enmbodinent s, ..t he ] I s that,
such TR gpra e Hraftya e RO SnbRRkRly GEh hal, pr
grilf off b 8 Bd ] ARedst O15egrainb a8 1?9@0.@ pranize arleast MhgraDsOr at least 0.9
tenperature. In certain _enhodi nents, T1 na e, 30 C

g o thp GTuge feads cOBYErEd 1o BeBEIWTodReL T R IR pResn 0.5-0.99

SR 6 W a8 Ur 9775 B S & b M che pr&Heep gt of ERIde 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
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exanpl e, in one enbodi nent; the contacting tenperature
may be controlled to be 370 C, 380 C, or 390 C during

WO 206561668 peri od when the nini mum TAP t enper aic6s2004/042127
and/or 20 mnimum DSC tenperature is 400 C. In other

enbodl ments, the contacting tenperature is controlled

t mﬁbeﬂaﬁﬁ embEBRNA) pérezriva oficruderfeal) evmostt (N2 grams, at most 0.1
cata yst TAP tenperature_ and/or the cataoﬁst DSC,

gramscrtanast 0.05 eswm ahmorte). 01 Bramsepr 2tanest J- Gl arpas ot the grude feed is
ex? d t%%'hrc%hh&%a%@mﬁm%?{%oﬁ‘s In¥otheemtydimentts, G itd 0.2 grams,

eaction perio e mninmum TAP tenperature
@000100. 1 3pans, 0. (m.lnﬁ) DS@ranesyped 8t Q3 grams B n@n-condensable

Controlllngthec n te rature based on
lygiregaphe nsmpg{aghgfgqrg&%&gi%éﬁa deatal yst DSC
t e”peéaﬁﬁiélﬁﬁ ﬁn Xétﬁigdzdng?érﬂp(e@&uf‘er w8 of 086 8RE flow, rate of total

properti es. conttol may, for exanple, decr ease
pmﬂmtffh:muate and/od empemtf catnlyst &c@d&mwﬂ@hga%thereof may be

f or mat eh%&??%{tﬁlﬁzl ‘ﬁ"gfl ‘%Q% tt%rgﬁrg Igr)]gﬁx%{a teﬁl'bgdlments control of
fhg rﬂéﬁlﬁ%@ﬁ?@lnﬁh& Sénth&lin tg%n@ﬂﬁbftﬂe Parfefmédiey ﬁ{am@mgfae@mi)v of a gaseous

I'n so nbodi ments, the conditioning may take
hytirogen sopressadis gt gaséhr@ualuﬂwf@mcmzs)mettp éHPW ¢ ﬂ@omt of

| t t al th
B S pe ot Sy Sheel By (I LfiGGAIESRE0  L1C,
| east [ @ndemBédilneas] thd @ingeratate ihehstontatfifig Gonomapbe controlled

| east 500 C, and then cooli ng the inorganic. sal.t
@aﬂlathgtsﬁtteme@ngéﬁbm con@m%#’eatogb ¥ gReio desized tepperature

ag /I% g%%ﬂﬁ'g e%?ﬁ%é%%me]c%gaa%né {éﬂﬁﬁy mgﬁ&t‘, g&ﬁ@ﬁed such that the

bma@ﬁigl #oné tdnipepattirl iy belovsthé aribiethnt FAR temppratue anddor the minimum

f 150- 700 C, .,.200-6Q0 C - 500 G0 .
o o oot il .10

Zé'b%ﬂﬂv %ﬁlp'é&'tﬁ@ afd/of B rﬁﬁhﬂﬂtﬁl'm f@nperature For

enpera ures may eterm ned by determ ning ionj o
emﬂpne; m\unbymﬂwadsmam;rthm c@tmtmanmmreme meype F@Wﬂll@é to be 370 °C,

ggo dét o n%’@r&{gﬁﬁ%&%ﬂ condi fd%éinqgeoc i neg%?’ecém ¥ture and/or

Gﬁﬁﬁﬁlﬁﬂ@sc feﬁ{b%kénh@n§4(§(b¢@l ned by heating and cooling
t inorgani ¢ salt catalyst nmultiple tinmes i %ﬁ
Condi il othien gmbodmwets» ﬂp@rcgatﬁmn&tﬁme@&%faﬂwnmﬂﬁ@ t:faﬂkﬂle
ont act of r

CIRETRLE 15 @ﬁ'ﬁé ng\%r %?Baig%t ’?gpﬁ% pgrtﬁﬂ?éej gﬁ&dgﬂetgl@"éﬁtalyst DSC
@&ﬂyﬁﬁﬁﬂ@ 'Rdr eheplel the abnﬂaqmgatemlmmm iy Hervostrolied to be 450 °C,

enbodi nents, a cont ent qQf naphth i sti]lat VEO, 0
300 £ GR3H0 Butag the Feapiien DeTod Wiingle Btinimyy TAP Gpe @lre and/or

?% n‘i‘g‘%ﬁ%é@te%l e?ﬁt@qu 450*@' CB{YQ&H?% tl{eedﬁﬁté@ﬁné feﬁfﬁefﬁ.ture based on

Ing zo or exarrp e asing a rate
fcataBlst ’ﬁAPdempera&ms\mld!ct ealdlyst BSCrtcmpas’elresanm pield mgaroved crude

time of the cr feed, with the cat rna
|Pﬁ?5’f‘l§5§'i°ﬁﬁmﬁﬁ e (é?ntf%ﬁng}’,,r}gléeniagl ﬁ eﬁqeﬁ &}? Ydecrease
THRN- c'oﬁ&én%@ﬁ@ gé’ﬂbg@ﬁﬁbx{‘%r%ﬁﬁmafm theyepease f3 y' el d of

a cru N8y increase incorporation of
hydr oda neﬂtam emmbodingeass thei inongasic salt daialpfstomucbe ¢qnditipned prior to

3Flay EPirrndfeef  omciomBEt By QR R HiE oo in the
?g&%ﬁ&t dffHe LB el CoRGitiohiidahé RRMgAN fﬁlttdaﬁlﬁﬁhﬁbr)iﬁdlude heating

produce an .
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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i ncreased anount of diesel, kerosene, or naphtha and a
decreased anmount of V& relative to the anmounts of

e 26UsnekeRs 0sene, naphtha, and VGO produced at geqfis2604/042127
contacting 20 tines. Increasing the contacting tine of

the total product in the contacting zone may al so

ARt thedHEianie saik mmsrsﬂu ibgted ®F a tehipefattuden plran"geitom 150-
I ncreased contactin result in

700 @moop@%‘en o g0-500 fuaad Tadi a961FHD 561 Ed(SRACE Mg in aFange
f@gggf g#?@% "d Y} 50.98 o802 'ﬁe%ﬂ@&iﬂgﬂﬁggeﬁn%ér&ﬁres may be

con |t|ons may be change
deferiited by deteithibimpivhitcdondgctpriyaseaseremedisat diffegent temperatures. In

SomE CEARBSHHEDES O HNCRIER PRRREeTLIFS T (R der B R B; o
& -.ﬁé} s P'Bﬁaﬂﬁd%&n Reatso! sﬁ}ﬁxs %Bta!ni fytlﬁaﬁﬁg'lﬁlﬁ?cddﬁﬁg the
rogen uptake _

unt o t he crude
ihorpargy salgcataiyétemulppkepnnesu ing DBCt ﬁencbthnieg pEthe inorganic salt catalyst

oSl ppecptachof ACBRR g 16 gecPioted ot igubrl et orferatures than
u%g%%ﬁesrﬂsﬂ %0 ﬁéfﬂ'i%nﬂf %éﬁﬁl@s@o single crude

erent transportation and/or
t r eathmorm smbodﬁnfmm aenstentofinaphtbasdisillagay VP eneaixpyres thereof,

d
B85 BBh, BF B3 00 e BB St
cHﬁﬁc@ﬁ 3R, Fop sﬁm@;ﬂe Heeteakiap atraté ©f totaltréuet rdrimzval tendsito increase
f eed |nd| cates incorporation of hydrogen . into th

contadéng timd o€ thefaradn fepd “nt}ldhegeéﬂyste @XIMMPB@E%% pressure

ﬁ}%—[ %62004/,:%?8%%5% %%E ]'ﬁ&fafg‘(%’ ag on‘par A 1trﬁgfet§$e?y1'eﬁi of a crude

OGS, rﬁ@eﬂ):reaﬁiihe@i:e&ubﬁ lofihydregen frmwth@gmasmltm garugie product for a

hydr ogen_gas dufi n ess Sign
SIS Dok e OF Tk e oF BY AR SRS G PP E Btercgmpnapigns of these

difcls 95 GeRbd E&ﬁﬁ&g‘%%eg &9 cfaBE ?éeﬁ%tﬁ"ﬂhb lBatdly3t MBY produce an

consunp on o ogen I's desirable. 5 The ratio of
1hmdasegemoaﬁu|sfahe$eb kn-:rosdme foe sabhitia/ansll asdecmsed amewy of Y GO relative

aI ter él?n% Hﬁlé’%irlﬁ%gsgﬂ % fnlaéli‘qs&c agﬁ df(ﬁ@ ngl?%% %t]; s%ggcﬁrr %Oéltactmg
ﬁrﬁesc rm&%%g%e BB Mtab @i Hidne lof tHe tb@Ppioa actus thet d‘mtacﬁﬁg zée may also

I NCr ease content per gram of crude product. |n
a:imngaamhe averbgeltarbon smnbmfahq cryde produety derseasgd aow‘itwg time may

nic.salt c
Wf-‘?@h @93&%&%@%@%@ ﬁgt‘”gg%m;’?%%‘gﬁbrmr e |Qic}1 igher API
fueipcarbons and less coke in a crude pr oduct t han
cont'act of a crude feed with an inqgrganic, salt
catal xpepmewmwlmmtem@wwaﬁgw b Shanged per time. For
G, BRIk oSl SRy PR bl BBpaAHE g s
Rteaseythé amdtint cfdgtirogep diat thercrade &hdauptabesﬁo peoduse tife arpde product.

The S0 28RS BTGt  POREL TR O} e G i R rpproving
oy ISPB#&E%D&J o}hé I:ItuHE tféérdeﬁlci’ef éshcﬁe %@@%ﬁ&épmdﬁ&s that may be

certial I ents, he VO crude pro uct
prodoeeddicbrii n aingle a:mdnd&eﬂ.e @He ablhm@mMe winltiplelsaude products from a

ggglrggsgig fgeb%uriagf pli(ggfht}?erg rt%séggpco?tat%n Eullqcﬁo} fRedtAa Is%e ibdtions 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

I-I-

crude feed indicates incorporation of hydrogen into the crude product from the hydrogen
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50 greater, at.least 10% greater, or at |east 15% or

at nost 100% greater than a volune of crude product

wo osismefssé r om a thermal process at STP. The to

vol une of crude product 20 produced by cont acttpg:‘m{sﬁcéwmnn

crude feed wwth the inorganic salt catal yst may be at

: 1?1{}\13' B iH:Rhsel SV AR crlle pRRIUSH (B0%, heeshpdred to the

soullég%gfﬁeT e }yncrease In volune is beFi eved( to be due to
crude feed) indivates relstivedy oy canswaptice afhydroganeag dyeng theyprpeess.

. at. least parti al caused hydr.ogenat.|
Siefifigagl rineerient oiife SR it RORFERLTREED Boxd Five orude
feellDttdifled WA nithitth] @bnstiridonof Bigldrogén Isaisitalle.02 25
grans, at |east 0.05 granms, or at |east

0.1 gra of
sul The ratigref hydrogen saames toredeifegd may abyo bemiltm%#e gﬁ%f the
contacted with d '

propRge ShE clide drRull F SRS Amp, L Feehfher el ST ARG bgehbource

to @Gdé f4ed Yha9redulttin ¢Aidelpysduct that Bayem iecleat GO ontehtper gram of -
i norganic salt catal yst can be regenerated, at |east

cruéaptqdapﬂ-y, by renoval of one or nore conponents that

S Ay o LT e s bt

the@resthod oftlitht hydrecabbns dad/dristbamcyialila monahiqud iygrosarbons and less

Ry A o BB b et
pre§@icglo¥ ﬁ%&gﬁ&%ﬁn Ty RESRmests et Sheluddl ohRBESY the crude feed

contam hants nay renoved by contacting the used
withmethareiio tisapresena¢ of the tinatgadic salt eatatystoatjeastiapertion of the

ammoni a.. Coke ,cont.ani nant s be remmved
CoRBRRPIS i BEAPAS SO BODL BT i e POE Sy Skt Grom the
me&?a!n[q WRicRhYSbecR)inéRRpératldiing the\molszaldr sifwtgenofthe@binponents.
catal yst wth steam and/ or nethane to produce

hy dimgsteimenibediments, thrivabme ofieradsprodvat indvesd Fomghgrude feed

cofl PR RS B8 PP, By ot v

S%E%éataf, At RER A0V ERARr, of atleNdt 58, of atraest 100% greatertheahtvolume of
(for exanple, 5 K2COB/ Rb2CQO3/ CSZ%; O—VA%ZS:%; duct
cruds porbicteredued fronnadigrralprocessiay &3 The tptplvplyrag of pryde produc

pr d@g%d W?&n%ct b e Trgieaed ?f?tg%ﬁ’é;%gf%c@‘ﬁlt Re@dly’fmhP bd at least 110

erature rn a range 00 Cor from
voBOOf 8R0veTume of thetdmedepfeed aic$ TRINTI ingresscaindiobumé ischelieieed to be

dngledeieoa R DY GRPOr G Gt By SRty BYROREE Bergfy 8lled by
hy&ﬂog&&a‘ilioﬂgi‘ﬁﬁa &Wﬁéd.gas. The gas may include an
I'n

reased quantity of hydrogen 10 and/or carbon
di o¥n dertaimembodiments, a ode feed hyaing, pryrgran ghiprde feadeatggast 0.02

may | ncl fromQ.1; 9 | es qr 0 -
i PG Ut ablsatch bBreis o it dlarat JediPh 91 Brarus of
NiDAFe is contactASHIfRY h?tﬁ'ﬁ%@i soudcd i@ Hled presinge bDam morganic salt catalyst
| i ght hydrocarbons” and/or carbon nonoxide. For

witheahgiminishiag the aetiritp obtheget@hist.of | i ght hydr ocar bons
per (gram and,, . : o,
ron 3 PREL BapORmef e SBad 8 Lol SR B8 ben GBI Leas
paitfallyeyeremolval ofedne B hfore gorgpdrentstthativoftaiifat® thegutabyst. or

greater than 0.9-0.9 granms of wat e-;ﬂép%‘; _%am of .
Congagripants ;nclludp,n‘t.ng AFchqt gﬁdﬁgﬁpgtplst 1deself g@nap?lgq, or mixtures
thedst YR doflSinliRadtd'faf BB rdfibVedrdi? i UBBY inorganic salt catalyst by
contacting steam and carbon dioxide with the used catalyst to produce hydrogen sulfide.

Nitrogen contaminants may be removed by contacting the used inorganic salt catalyst with

steam to produce ammonia. Coke contaminanis may be removed from the used inorganic
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be treated to recover netals (for exanple, vanadi um
and/ or nickel) fromthe used- catal yst and/or solids.

;Wf’zoﬁﬁﬁiﬁé‘sat al yst and/or solids may be treated pSifHgo04/042127
generally known netal 20 separation techni ques, for

exanpl e, heating, chem cal treating, and/or

sag g?"‘%ﬁ@ %(:)He{%catlr Eiﬁﬁéﬁ%ﬁ%ﬂgﬁ}ﬂ ¢ balkdth19@ veidsteare andbr methane to

i ng of cat al ysts, and
prodisiedivdrogen nd carbow bkides. dorsometermhy diroentis,1ng 95 Mo 2a5es are

RITNVCTRER-TE T Y A e

pr g gz%ﬁaﬁyen?mﬁhéma & ri}aRe oF ags mérgamrsalm Xfor exenie2,CB)
an

g of potassium carbonate with_ 412
K203 iAoy KO Ao G o wbHROHEGyze0,

dried.a o fo | t
st e Toes e g endle U kel AP RCIER B ERbeifive in s range
fr&&mgr 0002 Gdtdh 8601900 °GRGtGHE qudmm)mnf gasand/e0 liquids is
oxi de/ pot assi um carbonate m xture. The. i

muumabmpbc EEss¢ 0 Of SieBoy Y dSOBRn, PUTPEN dipxide, anllplighyhydrocarbons to

oA o SO L iy ot
ARV & cafiforhdibkide adlativeQo Coastive gds. Fot 2xampeathe pesmay fdude from 0.1-

95%&%&35%%%? aEen g Rt BHRGR of reactive ges.
éulﬁéﬂ?”tft%ﬁ%%%ﬁmé forh BRI 15 e @obatbyRsndls edtbon

te to contro e evol ution of
n:layﬁaixda.n Eoﬁnﬁ;ﬂe, desy m@hgmqfﬂngm ]@ycbmm pengram of gas and

o] s 5809 e e Pl us may conin

Wfa{é‘f ri?’f'ﬁ%%x?ﬂllzﬂgﬁé&t 185h 0.8-B6P gratnsabeigreRtenthan 0960, igrafdofCvater per

e solvent/catal yst mxture was cool ed to
gized oflignid00 Cand the ‘sul furizéd catal yst was

se a ated fr t he X1 r
oo T 875 EREORYERTy P hoard apllok WBdkEA giioRlathe ‘3%““" may
b@h@%@ '&f?fe?gvéi&ﬁeéﬂ@%ﬁf féxa?ﬁlb ‘{m?&)atmﬁ/dmi@qébdm? ;clmmec? catalyst
grans o e e sulfide catalys e su
aadioasol. e usesansRy S endor pHSE Y e nwil%%aﬂwn meta
A T
From anal ysis of the x-ray diffraction spectrum it

was determ ned that the M_‘%ncl uded troilite
(FeS), KFe sulflde(KFeS tite, and iron
oxi dgg nginngﬁgé@ prefaratieizObktin ﬂ%ﬂysts, and systems

assocl zﬁ u I'de (for exanple, pyrite,
vithSehntodisd nmttamthge:pnéﬂonmam lset forth Hploay.f f r action

g Eaut T By v

%ﬁa?é 1991% g%ﬁlat f'lktﬁﬂ%h O5)aid 530l of pamksum
onp‘%@é%ong? 60% ai nldzess st eg?tsﬂehwai) fi tteg vvlp:l s;u

daritonaterwith 412 §remd oﬁ de-tonizedswaigh te form éer‘éPFf’ft%: ehke WS*rRaSte was

e 5200, RERFOUR 50 5 s EBoRAE Gl TGN

JRIFDSRsstuh BarBenatd hexttireReassoal dinedeat 580 ACys forfrldrlirén
grans) prepared as described, in E)éa}ngl e.l vvasbo .
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 pﬁssed through a 40-mesh sieve with minimal force.
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20 charged to the reactor. Hydrogen gas was netered at

8,000 NnB/n8 (50,000 SCFB) into the reactor and m xed
biushbicesen (LI oydminster region of Canada). Peg/ys2004/042127
Itumen entered the reactor through the bottominl et

feed port to forma hydrogen/crude feed m xture.

Dur im ihfdfnsdaetsbBd was BddrariheemedfitallB ot doate %, conyrd! thgemolution of
gas and crude feed were continuousl¥

fed intg.the
heaﬁea@tmdmé g2p% e Y B Qlmsx deneyslemenial splfve mbxruee %‘Hbﬁ ufh After
ad&g@ng)z é&; i{“{egﬁ?gita*e“’asg?&(;@? gésa%gtlﬁﬁnfrg Ak Mcrehiriisl®y hed to 300

to maintain the “crude
oCfapddndinigitied at 20®IC fir 1608r.0The sulverdimatalyst mixtureewasxoslpd to below

100,56 e PTG OB PR EP B R Sy b e catalyst
was igtght@d b$\iratidh ingirk\%?rfb%ﬁ ‘ﬁh@ér mwgomatﬁfo@me,ma hfeshetewith m-
eed was cont act e th the cata

yst at an ‘average
xyleiteato peoduc8644.3 acdams of theKeFasulfide egtalysto The I@Emsnlgidp gatalyst was
of  t hydr.ogen/ cryde feed w,th the. catal yst produced
poyv Y%ﬂsaﬁ gl%e ‘Ffﬁali?ﬁémp 8#’"‘?‘7’? S}egg'ctor ef f | uent
vVapofhe [LihE REFOSuIRAE L4iBDEt wasapalyzekndinglx rhp diffracioh

t hrough the Single upper exit port. The reactor h,eag
tecteniques! Eoum iavallysiy of e tierdy diffiagioncsnestrignel) aves deisrmingd that the

coit o gtpiis o KoRe GRS Sel Bt g pides o
exbbdp®e, nfaghbiRdFé;06). r & pedlodssodiited wahdio dieflfiie ot exemde, pyrite,
was cooled and separated in a high pressure gas/liquid

Fefapumanairobserted in baxpex peliQfespFei el d separator to
- s hiERIPRANPa PRArSsdntSdired iEtHF resence of

or ody J g

"""!;"‘w;" : o3 OU 5, y s STT C

KSE¢ Stilfide (stalysfioX 600.aildtantipasesy st tahlereagior égomposed of 316
uanti1fi1ed using standard chr t ographi £ 5 .

stesaln pepl 2 BHES PR DUNOBUA: oA IOTB SR E{sevargF Sffiugyt port, tree

thte%@t!ougq;eg%&{ed il al%%%a f}@i‘iﬁ;erﬁﬁ a0 WORa AMERGHUICES-aeH darfklé) six- . .,

grans ensa

non-con e hydriocarbon gases. In the
bladaRusiton GQubid€. grans of solids per gram of crude feed

o oa e KaREE s dh i SR ok %#?@%ﬁds%%:ggiéé%me 1 wes
cﬁb&%a%%ﬂe R¥cioh Hyaﬁ%gmgasam méteretait 8000 N’ /A5 5000 $@FB) into
FI 8, Table 2 in FIG 9

n and Table 3 in FI% 0...10
thEtreastaneadphized vithrbitumendbloydminsks aegipn ebHamAIR -n'él“‘abl"“"nejll

cru fee it h [ i
efiFiEAap farioniraeti BRn et pHEpéH BFRRAG Warddtforuds fecd
rREOER Qburihg fhe rébicibiRin sepiod @il 85 houg Sneiragencgas efid cride feed were

The total product included a crude roduit thatd was 1 ay
contipupuslyiisd ikethe reactop aaf grodaist wes SBLRVRHSEY fspited ougH the

n- G C r f Imaintain th

oBAEPOFRER Bl e A Trhi Kecd WRERAN eI 670 /B! @imainiain the
cfde asitliduid levbleat GO%oef the sedctpt Solimet %) 59 millieusiee ™ 'Cs gamma ray

to.the, soljds fqrnmed ring the proces 2. 7. W99 .. 1 .
SPTe LS PAE doGESaHaRR Setecigr Bearear Biedih tetiduld ovelin
ﬂfe%ﬁét&] | ed conditions and the catal yst produced a

0

wer quantity of coke than that indicated by the .
ASTMTe higdebgd §30crudinfeed was contaesed withdhecatalysat poaverage internal

relarc!,%r Lfléjlglgergt%l’re &3 43 Oa"?lq %n@dgrg e dle %frals"dgerﬁfc?u"ae 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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. Tabiel1 Uethe sohids formed dyringitheprofsss G/
5 napht ha..and . ' | 1QRidRtity of
- oo fpn 8 Cork o8 PO Al h bt LA R perafiiity o

20 the sum of the weight percentages of the C2
hydrocarbons listed in Table 2 (20.5 grans), the
ontent per gramof total C2 hydrocar QeRsudiBdsaz127

‘géqggsﬁiggﬁ(sgt ed. The C2 hydrocarbons of the hydrocarbon

gases included 0.073 grans of ethylene per gram of

tot ;Y MO a6tE0 e rehbBRETAENtSAPbONas dudletiinghseparated in a

per%gﬁr?tr%gggg? the €3 thdrocar bons P?s_t ed in Table égc
highXBeuryr ganfiguid separptos gad @ lewpressure pap/ lighid separatop foyproguce a
._hydrocarbgns may_ be ted. redt DR Sausti
liqgid SR A 2 g s B %%&é%’g‘rvg%ns‘%{;@égéi“ﬁ% BRI JO8 Saus ¢
scidbBelRo BmVeQRANE gk, Adaherefftdrouaitifisd usingrstardlatsbetgomatographic

tedpthnion i ioiag aeadoct gL Peh ST 1B BRoHaD LB S gf crude
] 2 i
pr%ﬁlghgr&dgég&: gfa.Hl-ngf ioﬁ-’&ﬁﬁ@%r%g@@ Iﬂﬁ%‘xl%u 5 asds. "R fAe dedctor, 0.027

ude produc es at least 0.001
grith@6Fsolils paciranatians faéd fenmitdi [Properiiessgd compositions of the

crvcprodct e ron SoTGRALE Pyt aFa B fy Bt method
sufftidhl B8] PAGE 1 Hh BIG D 1ebi BCEONardOrbE RACFRAQOC at

T ‘grans of hydrocarbons with a
boi I THigexaange detnststiatesta methte ofemtactiog 2 crugedeeshwitl hydrogen in

LN T T O

—

mftigaleoné gEerdlioofidbke MRe tokiicprbaiibt iehuded A riideniroduct that
had 2 boy I'ng range distribution below 64 WO b
WR00E4 06 hfiShre §THSa0tns anmest). | gounsefingsicgpdensable hydrocarbon

i SO- araff'HzPaland n- paraffins, and the ratio of such
gqsgsop%gragpp PEOMSE - paraffins was at nost 1.4. The _
cr udgy BEAFME the sdsule6f eIMCRGophnfor tetradefeed (7 wit) in
that are associated with naphtha WIg.;ros,ene, 'ﬁi Esel that the - -
Ak it 16 PEBSIDIG Ry e Bt the

cdketharomatdhdichted by tisteARTMIMethdddd B 0benzene content of
at npst 0.01 gra of, benzene . per. gram of
by o AR50 8 R B, o
: i ' béin Thlsle 2 (20.5 :
th(r% as%q}fﬂﬁ%x{gﬁ%&%ﬁ%%§ oP e (O B/ArSWarbdap ikteé in Thksle 2 (20.5 grams)

a por e crude product had at_ | east O.&
thg fetlivierefcomenbpsreiam of taigl Gy hyidgadadong say besalcptated. The Cz

oSS S, B8 HEbobERoT oyt 9

C B?&H&Eb d BofitRE Hirh Of BRI WdighYettntages ¢ thd Te hivdmooaboms listed
Bo tion of the crude produc%

i'ncl uded élong%& cs, ., and b
irt ablé B (2552 granpiythe propene eomen paverapr dotel Cpaydrgrarbons may be
rqmat,i ontent of a ] ' ded 0.21
B e Bt e BB AR S arBbmclue
Rel pbr frash ditiotaba@s hydtolarpommihe Cqthydmomdions of the non-
ring aromatics per gram 15 of kerosene. The

rude
condsdsable hysocerbancgases leadcaniserPuiFRE D~ Miaag gk At 0f O
fraction. of th r ty i j ORd
1 Rl e RREE g R ok psce s
1@AEI0TB0 1 S Of hedvocabomd witk abbilhgtangeatistribition efremast204 °C (400

B0 0GR sleavad O eraeeb BBVt Eofling 1A disibution
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 hydrovarbons that had a boiling range distribution below
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20 crude product included aromatics, and the VGO had
an aromatics content of at least 0.5 grans of

WO dsGessPer gram of VGO Exanple 3. Preparat i 9é2084/042127
K-Fe Sulfide Catalyst in the Absence of Hydrocarbon

Diluent. A K-Fe sulfide catalyst was prepared by
204 LALLM ﬁg-?:gragﬁ&f and'T2Paraffind Cardlittle #4£id ofGueH ispgaraffinsto the n-

carbonate w gof de-ioni zed water to forma wet
pa;ﬁﬁnsawasl'at@Mtl 495 paste was processed as described in

1.to f h
e ePirads ot Mehied RIS GBS fol 4% associated with
naphthB, KBréien®) didsel, afd VIGO.CThé trade ptcﬁduEbdmulrftt eazg 0.0@legrams of
intermedi ate solid was ni xed W|th nment sul f‘r%last’io
naphtia and Swawmpbitha porfica i the yde amdae anpe PV“‘%S&" atle :
Tl}?]sriglﬁ 'hoﬁg \M}ﬁé é@ﬁ@ﬁﬁfdﬁm Had% beP?E&r d&ﬁﬁhﬂbﬁaﬁx@és‘t d.00vaFams of

enment a [ aced in
befigéHeqsdr gﬁhb@flnafybﬁﬂﬁt dtk naphtha pelruonlm@ﬂteemtud@pmdmt@ad ahppost 0.15

tained at 400 C f.0 Th
I X TN T T
legs?oqh%gﬁ%%m-ms?ﬁer ug'a%ﬁlét{c‘% e Plabd &fenap Bﬂlhéﬂ yst was

ing a nortar and pestle such
t hat Tmmmnepmummgdaawtmm gromd of kergsensd thmké{?é gneportion of

h 65 2Q0 16 2004/ O
thyResde @St g B6eA8 DRI YR o1l 16 doRE KERTRPE POfR Of the crude
pr%ﬁ@%t Xﬁceflgdeldsdr a’?fcs,r ﬁiﬂ dlt i{%fo@&ie‘ (i PEBE eHRe prcﬁiu@ffhad an

ray diffraction spectru it was
ardmtaﬁcsmdmm bﬁalileashﬁ 3 gratnabf/sltomahg$ petcgtiam pf keresenee Jhe kerosene

v hEReR ko DS iy s

%}g(gr gd using x-ray diffraction 5 techni ques
e 4, Contact of a Crude Feed Wth a

Sour E‘he crude pmdﬂpfémémd: éeaaifo @01 granysef digsel; &@eéﬁsﬁ\%@f‘m&t"f the -
t
cqiﬁg gt?ii{: 2 %rlpﬁla cS, glé %%Lﬁ;i d(“/ H‘E& et &Tﬂ@ﬁroﬁﬁaﬁad an

reac on proced re were
Hﬁu@@é@né}ﬁ oF Bt 16462 0T rahs of ¥epitics péragramivd dieatli 0 of

hydr o en as to crude feed was 16, 00,.000
' SCFB) e prodycriaday |1qa§b(goglamsc3 QP@@I "%g%gé }JOfthIl of the

! ' le@f@nt O dt st 0.5
¢ gg@ &%“Bg%‘gg‘?%r” g%#?]e crude pragm%l?oduc]eld from
iah‘lssoﬂ’ﬁﬁdrhﬂibs@éﬁgﬁmmﬁ@ed in Table 1in FIG 8 and
I n Tabl eP3|nFIG 1 The ]

0} drocarbon

D?ﬁeﬁte nﬁi@?e ngﬂﬁ ﬁﬂcbﬁc@ﬁ?ﬁ&hﬁmﬁlg ﬂU(l)B gldt iveni @ﬁde and 173
|st| roduced in Exanple 4 is |
gtolﬁpntatdlmn\wr@hatep’eﬁn@& ag ionizgd seater|te famp? WEtRASH- | e viet

Do g Brwcrsred s drmprie i i | N i sRigBle solid, The
uﬁ%?ﬁéafat& Sd1eewaY Oﬁhgbéﬁtﬂﬂ%gﬂ 4eOcnbsh dfe%rﬁﬁﬂﬂnﬂnmél fonsegher

gravity in ates hydrocarbons with a_hi
car bém contrato Enarmple?.gheiintermeiatesol v amieh G lgpgental sulfur in

de f e the at al th
R T e
i&Hﬂnfxédi’ﬁe Sal Pk Siixeadivil pdvelene élembiital sulfas, qbaced i a séabed carbon
steel cylinder, heated to 400 °C, and maintained at 400 °C for 1 hour. The sulfurized

catalyst was recovered from the carbon steel reactor as a solid. The potassium-iron sulfide

catalyst was crushed to a powder using a mortar and pestle such that the resulting catalyst

powder passed through a 40-mesh sieve.
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crude feed and hydrogen, included K3FelOSl 4. Exanple 5

TAP Testing of a K2ZCO-/Rb CO / Cs2CO~ Catal yst and the

thﬁ%ﬂ s Inorganic Salts. In all TAP testingpcdR8a/042127
ng sanple was heated in a reactor of a TAP system

fromroomtenperature (27 C) to 500 C at a rate of 50

C pefpdieBultife pgiﬁbilﬁﬁ%o%%ul‘fﬁieﬁiata\fﬂv @vas analyzainising x-ray diffraction
di oxi de gas Were nonitored using nass spect onet er.

tectinigies. F20m asglysis of therrerax diiacten e rnined that the

ool Bl g B pRe B eﬁﬁ@@%‘ﬁﬂéﬁﬂf’ﬁ%ﬁ% A0 et

pRa&iini-$dh sulffdeas iioamxile specitslwerelrios détected nsing 5dayvdt%ﬂctlon
fromthe inorganic salt catalyst at 360 C. The m ni mum
temqm tenperature was 360 C, as determ ned by

uil FEOPWiRlla S dré! én Y6iirtk $n the Presence of a

5087 Cs 2008 cat Lo (1)) ver
The agmt oo T30d, and PR Pfséd%ﬁleﬁez%lesa?!ﬁg %%ﬁf?mple 2, except
i " The K-
L I P
Fé sifidanatel ysa(75. Cogramis) prepasidzas desaribed in Esarspleds vanfiargg to the

water and CO2 fromthe inorganic salt catalyst occurs
I@C0360 C. In contrast to the K2CO3/ Rb2CMB/ Cs2CCB
C at a'P cﬁﬁem&%f@ﬁééﬂaaé prdhaRbducad rontthéd moethod atecmuaimarized in

detectabl e current inflecti ons at 360 ?Vf(_% duced i
'Ilableﬂ mIEIGt Ednd/au Eable 5 inHEG cH pihe weight peEceniage o produced In

E%g%aea 2 b fhie W e' t te{’ﬂ%ge gf‘ﬁdd’ Hﬁ@ed m Example 2. The
& enmonstr t es
vfje_‘f@ !ibéfé'eﬁtagélbf digallak yﬁid&cédzmﬁaﬁﬂﬂzleﬁ ist Yoss than thorvmght percentage of
|

erent rnorganic salts nmay e dissordered t
didiblatorabéuced ab EpamBledar B HEre it & ERHp PESer fiafiad in

Test Zf’a%f d BY%p R’Igin é:rgﬁ@ %%%@Eﬁ{d\ﬁiocﬂi%ﬂpﬂoﬂdbéd' 1ﬂl16<|ample 2. A

testing, a 10 ng sanple
lﬂ\g‘&r n@a gty dmﬁﬁ&eﬂlﬁho@rhcmsemﬁf a highe gaeborraumber wsa prgduced.

S i B L S e Mg

AR ooy Wk hERAG Bt g‘%gﬂ‘ég?ﬁl?ﬁ“ %f‘ﬁé“?“%&’ﬁﬁﬁf’f“f‘“ of the
4

dondefeed amhhydrbgﬁ, th)udemam ysis of a
K2C03]/ Rb2 _oc

RbP %1@ Sﬁfts tl’xﬁe[PlS'TAP %tﬁ?tmg %&nﬁleam% he%@ nCa reaftme of a TAP
he tenperature range was 250 C. The a d
sy@tdﬂrfrdnnabomttcmpmm@?e@am%sc gk talg of A" Bert;@nuw Emitte

-1.75 Joul The be the TAP

VREYARSF ANLeaReR LO{d8 &3S NEredpapitorsy 9?‘1%%&%{%? r?“*"’“"mf)?&"f ©
%@;&ngature of 219 C. In contrast to these results no
efinite heat transiti ons were observed for siu

car bohiat K;C(Dﬁ&bﬁ@j/(}m(}pwatabyshﬁugpgftgd gr aluymi oweTa current
1'r\1l?lect10n ofa greater its Sor t81SFERDSh dioxide and a current inflection of

0.01 volts for emitted water from the inorganic salt catalyst at 360 °C. The minimum TAP

temperature was 360 °C, as determined by plotiing the log 10 of the ion current versus
temperature. FIG. 11 is a graphical representation of log 10 plots of ion current of emitted
gases from the K3C03/Rb;C03/Cs,CO5 catalyst (“log (1)) versus temperature (*“T").

Curves 168 and 170 are log 10 values for the ion cwrents for emitted water and CO; from
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heating cycle shows that the Li2C03/ Na2C03/ K2CO3
m xture exhi bited a sharp heat transition between 390
ﬁg&%sﬂ)@fkeﬁ- The m dpoint of the tenperature rapgg@6osn42127
385 C. The area under heat transition curve was
calcul ated to be -182 Joules per gram The 25
ﬂm@ﬁﬁfg@lﬂicrbﬁlt ‘éﬁta!‘?%@' Shdr) infleclSisSontrandtvatst mdtC@4 froinehe inorganic
m ni erature of 390 C. The sharp heat
saltnatals!sttqc@nrsmﬁéggﬁﬁes a substantially honpgeneous

T BB s R P PG bonme

cebifh cattshinate HadGlogiaietextabid durfsat afflevtiorsat BOCTB forbdth emitted water
testi n%lvvas conducted by placing 3.81 cm (1.5 inches)
angdfcarben digxédyani ¢ salt catal ysts or the individual
| nOr-BAN Ko A Sndrbhsd 11‘£I (}‘fe? Igag’ﬁ)r\ﬂfesﬁﬁtOWRb{C@ﬁ/@EiU@&matﬂyﬂ
or copper W res separate om each ot her
denfoBtatedthaninbianicsaltghmlysts mmpo‘o‘efd of tivaron nre diffsentiinerganic

saﬁﬁia%g‘é??%%tdfs%éwﬁwﬂgéé’ %Txﬁg‘:ﬁ#w%d?%lﬁniig was -

SaﬁtsGIn a2 Dsac as@mg;am(mg samplem ﬂmteal thZ:& °C aip ptwets] Oo‘1C per min,
e ragBa C75 00 1 seeisontor et BibR SREUHE SRS co
7 (b 176

Sk gl o Rn b bk B S BB R g0 o
DS@t’ﬂkﬂé‘ﬁhfakﬁﬁé@b??@ﬁm—Ehﬁmoﬁﬁmth@m

catal yst 5 resistance, and Na2C0B/ (_iqg fih
 cat aDyEtanalysisof adck Oy RipbEniGsfePy cat \;gcopg‘j)e ating of the

hi Qi t o
LB PR i e st s

' ZWG\B’FEE BedpoBROf the {empemlnire ranges et 268 8Ci T exaaamdanheat -

ordered structuyre and/or at tend ot, to
trasiticn qurehvanealeideed s bwﬂ%”n% leager #gm peginnity St orystal

d%%@%]%%g# B48L Yddimum DSC temperature of 219 °C.
| Cs2CO3 catal yst, and 10 i
Na2 CEB¢dfRasias MR Oas:ults, 20 fivie heay mans(lb@z@ werewhgeryedsfor cesium

178, and 180) show a sharp decrease in resistivity
cHEBPIAS-ve to K2C03 at tenperatures in-a range from

350- BRE: fralyAis FRGHBARE of i, 0ER] K005, indKFCOatining the second
i ndi cates tthat current flow was detected durin

hegtingicyeleishows that the| L@/ Na GOl Qg idys suiteq p shar beat

I nor m ) Sa%ép % % | nor’gﬂ} Bﬁ‘ E)fcat *&r?ti@eaﬁaggewas?)% c

TﬁS BiRh %hlié& H¥af @ari¥eivn dhrvd s daﬂ‘c&lla‘led ® He5 1B dowlesper gsaht She
at tenperatures in a range from 3 50Q-600

beginsing bEpIObHLY 1§ UBEERL GEIE A SIS FRRTIMUP SC Jpmperatufs of 390 °C.

AR T st o,
r resi St ;J. =

to KaC s @ées}wgw)co cglf,cged%by placing 3.81
S e 0 g g sl n o
vedrel WiR ClalihAQERbBE AR/ CERDEed &anmaﬁhpthmdm irometsed in the
roo

Sﬁ‘BB]?riI&%‘e _ te&tuglr %\tglfz}%n\y%gaﬁ%lc{eaft 29,55 voqutfrgr'cgfl tda

220,000 ohm current limitmg resistor, The muffle furnace was heated to 600 °C and the

current was measured using a microammeter.
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Na2CO3/ K2COB3/ Rb2CO3/ C52CA3 cat al yst resi stance
relative to K2C03 resi stance versus tenperature

M 20089061668 | ng of the inorganic salt catalyst ap&@usz004/042127
bei ng cooled from600 Cto 25 25 C. The ionic
conductivity of the reheated

Na2 G387, K2 G608 LRpRicAkfractRiandfiby plots ¢fithe sraspld resistance relative
relative to the ionic nduct jwity of the oriaqi -
topetesmcdmaRsRaReSRadt KeGDar) uius Pt 1. Curves

L B B e o Caone,

K4EOY/RBECOI/Cs,00s chimlyshfesistandetIizE01KeCOnBPrap/ &Py catalyst

CHIER G VTR e e
formyao k{%;r% ?7@%@@%1%61%51@(%5{3%8 résistaricPrelpigve tp KoCO; (curve

Test I ng an I'norgani c Sal st. A1-2 cmthjck

112 petermfergiunes &y 20mEe Dersverh 380E0QSE Cdastable ssjstan icates an
|l aced in a artz dish., The di i . .
oA atachpeeaiet Py St HoR aﬁ%@?ﬁﬂ%‘&%“é‘%ﬁwﬁ v
ﬁ}’C /RBZC | ¥D.i2009K96 068D, CO3/Cs2CO3 catalyst, an

Tfl}’éCT u%éoo /%%5%7 3ctﬂﬁgyﬂcatlal ygltK,Q t he_di s?g \?\21%5 3r6;j=m}l11al I Y
NeiCO#K;C0y/RheCQy/EnChtcatal ¥ fiep sBrves he, 178, an 180) show a Sharp

K2003/ Ro2C08/. Cs c , 00 0
SR TR e RoCOH Rt pErdis i ffagPltem 350500 °C. A
d6R8uEE 51 RARYVIEY géikdlly inflicates tiat astrent flosv Wardetéotiesbduring application

carbonate salts were free flow ng powder der, t.he

of vettage dontherwismsembsddedindny [oegssl 6@@?@%2@%3%‘8@%@ 12
becane. | i ausd. : £ 19o#d mobilé than th
R T Tl
iepgai¢ sadi st temp@ratires irfa rang® fro@o}i6d0 Y. a Crude Feed

. Kecomfubha euniss apsehupt EIFERRRE The f of | owi ng

Isgggfgg/@gbﬁgcé(}mm GtalPét QERSHCR refasverodthJOy resistance (“log (v

except where variations are desgribed.

KBED)) vershs REperaturbif $T°81 -ICayvac] 828 2 pieitad @raiiee} par r

I 7 t 3 ) i ] .
RS ACERR LB o MBS O B30I AR Ccurve
1295 @ 5usEOBpedRid dEMYTRIA1EA BEHeN,E06H CO;RInCOREIsHECO; catalyst.

control | er” capabl e of nmaintaining the autocl a at 5
Al bomingsthed¥a OOy B0 RDE Qi s Getalysh wes cooleddg foom

tesppsre e il 1p@h Foe inhe Paiduot Afrfbatetud TREUDE04 RIiok plot of

enperature. "Prior to heating, t
Nageoeﬂczdm/mwgmyem vl yiinssistancectelativitiogf £5Q; xepistapce versus
Addi tion Vessel: An_addition vessel (a.250.n £00 ©
tempsratuse duringhaating R%%g daQrgpmyic aggca%%la%iagﬁ%%m% {:?1031%(? from 600 °C to

£ rAld GG REICRS b8 iREhed REICD,B6 G:6,005/Cs,CO; catalyst
Val'ving, "a pressure’relief device, thernocouples, a

ineressed relativaigehe it condigtvitysarfitles eniginal Iimﬂpa/é{éc@a{'l%hgcoaf Cs2CO;
(vaa%el ok 20 Valve # SS-4UW capabl e of regul ating

®ta¥tof a hot, viscous, and/or pressuri zed crude feed

ﬁ.t a FrofV¥né alfferddceth PO rdlubiivities 6T mwﬂoﬁgﬁnm st cafalyshduring the
che

i gh tenperature control valve was atta d to the
firstrlsenting bt sqeond hesftinghie maghetinferred that therinergani syt Gafelyst forms a

cfrH%rregte grrtno(atsgc%nd 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 K2CO3/Rb;C03/Cs,CO3 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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- wagdrsuiated wih
: - hD- i 1 Giokeessel)
A%%ﬁsﬁﬁ%n@dﬁﬂﬁh?ﬁsé&g %ﬁgﬁhﬂ,‘ NG Dhinlkss Gde] GoREBessel) was

addition vessel. Prior to use, the addition vessel
line was insul ated. Product Collection: Vapor fromthe
wWoPRe eI ted the outlet port of the reactor mgyssaseoaz127
25 introduced into a series of cold traps of
decreasing tenperatures (dip tubes connected to a
the $&taly86 t1f didlp WasmanGdlly tiitedi inhisscventafiet héwing. Toesel s) .

Liquid fromthe vapor, was _condensed in the cold traps
KZQ@JR@IGQ}{CWWFWF) idnpt flop,. g@gan E’E?ﬁif@ as %‘ﬁ? Qatalyst
hafflq@o‘ﬁsfsfegn@}r%hatfﬂﬁ vapor fromthe reactor and through

€ ¢Co

raps “was regul ated, as needed, using a back
pr eBstunerastethelindividualcaraunatechits were feaiflewingtpavdgesgmder the
vol une, for the gas streamexiting the 30 cold traps
samGfaRdFioNsyur ed usi ng a wet test neter (Ritter Mdel #
TG Qﬁqé/zttpakféomws/cwe& Qhta Bedcae lagidveid readily flowed

meter, the gas streamwas collected in a_gas bag (a
(sinfidatl, for eyamples to Watef)iin thetrtig) uridsr therrampsonditivhe gas was

.. S edb'ls 0 e o . O R GAL dr R Y ourafiidhe PHdéence

ofd I(89,/C (0, Chialyiphfid StéAns. Th follbwng equipmient and
S StTeam was renove romthe cold traps an.%
geneeil gheatdusovamised s ERenpes9-RE FRes theravariaaons g dgseribed.

Rt A2l Hafiol fucd PG R AR B4 T0 B e 35 MPe

woRlAk YERsure E’smmqs&grae 500eC / wad\Bigsdowith 3 fncshamieatsjirrowand an 800
charged to the a

dition vessel. _ The ud feed had an
watiGauenbrng beseria Brthenn geatoles sapahic OppinGniAg fe ditoclave
& i b f i tlet port, and
o £ SRS M A pepeytr port s
thet@Bb&Iple ©f regidted RRergaltsmperihee.c Pridetofheatingthe top of the augpclave

150 C. The KfCCB‘quZCCB/CsZCCB catal yst (31.39 grans)
glass el 1 eact or . The K2003/ Rb2C08/ C52C08

grans , . and 24.49 grans of .
eqiippEDRith Bentrol ¢CICEENREYSGDS/ B 2degat eardio) ¥alvingeda gressure relief .
m ni pum TAP t enperature of 3
deRisSBpRISS R GO TR P, S0 e ERBerapuse control valye (Swagelok
vaindi §5-4UN) cashbld &itt_a%qlﬁmigt flow 0K2 G0 visSbACEN/ ogpressurized crude
Cs2COB) did not exhibit DSC tenperat uris in a range 1 val
feddr 20 m OV B0Ofrom, 0-590 &/minp Ancgilet side phthe sughjspperafie prggrol valve

te rature of t [ ' I I
o R PP PRy YRy it
ad%ﬁibﬁg@?deESPri?rﬁoﬁbﬁ theddallitiai vosesed li?le&taecihsumctdl y to ;150 |

unaer an atnospneri c pressure oW QO ne o

Produeciallestion: Xeperirym dsfengor sigtegds plipt pEE of i festtor and wes
i iy ' B¢l ted t
o SREH B 301y f B Senly Gy 8gcmnccicd o
sefiepet 150.mIT1EL 6 stainkanstesi okevdsaels). idgeiddiom theusper yas condensed

in eI o fonn 6 B dreem LA Bt S EBS SRR By B of the
‘ vag&t ﬂoﬁilgﬁer:r#eﬁ%ir 8hd %&éﬂ.{é@l the SollYHRps fral regllalsd, hs Adedediising a back

ver utes. Residual crude feed (0.56 grans) .
pressomi regulaion. Ahvate cfdldive ansira totad gas velfung for the gavdicamoTXIiERS the

e crude feed S, conpl ete. re '
cold o i repired g e b el BRIGE PRl 0 0t T Vet
ARLr dxlittngCtht Rt tedEfeter, 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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The catal yst/crude feed m xture was heated to a
reacti on tenperature of 450 C and nmaintained at that

@f&re for 2 hours. After two hours, the g@aG42064/042127
vvas cool ed and 25 the resulting resi due/cat al yst

m xture was wei ghed to determ ne a percentage of coke

CniE 8CarANF4teF WBﬁtseFﬁBﬁﬂ ieh the lighizl condensaterstremo e crude
difference in initial catalyst weight and

prodmtevasat%}yﬂﬁtan diapalyzed.- wei ght , 0.046 grans of coke

PSR PR 7T Sy R SRl ot
feea\hama@magm&g@fm ’ﬂ'rea)tudwfeeﬁ had3 pangtatyeef crqdmip

e S A B Yy
0. Ogég)ém}: hl%gccquieg eBd quypéatw 1150eC. IR AIOLRUAID,/Cs,CO; catalyst

rans o fur and 0.000005 grans of a
31t3§l@-hmb}wm1ch avgedRbahereacter. pr oduct was not further

B B0 ROy Larousrinly it prepated B e or .44 grams

ofke@gg 1974 ﬁ@nélbﬁ%(d@{ and D84S aREnASE CHCBsATREe 9. The
8 pro le 10 was_anal yzed to ggéﬁg@%
Kﬁ@MRlbﬁ@Og/ﬁls@mesalvst&lad aornintusn TARCRPGEREIS O &

EPHRG-P ol Gl AT, ppe s s i st
&0 Vﬁc@? dndTEoiyiue nsmhm DSC t&nﬁ&&tugasarm rangedrom 50-500

non ’abl e anotints of coke. 9 an
oCd Gl EAP sarapertiae '8 ohovRsbe B REPEFUE Of BisgafEeH: dalt catelyst and

t 3 f
el P PR ihibdiifre g e AP GAFRER) sl S 0LaT0 O
pr odwg tcaﬁafy%t wh@ﬁé&ﬂdfﬁpﬁll;ctouﬁ@ °6rwsler an atrasphericepressyrg fipw of
il SH 056 i Ao SR BRE IR BE AR LR T R Yipap at o rate
of §r4 d%pl%"ﬁreﬁﬁ Waﬁg atGhieds 0 B ePatin ek megtdditorhereattent The. -

ont ent o at nost 90% of the sul fur h
steafdrdnhethat Wk \éontimtomsly roftere during the addision of fhe @pdgyfeed to the

rekggatiovi B DORHG TheEuls BRL P B Al g jne A SSRERONS MPa
(299 é&j?f\(% oy 1166AReS; @%dﬁﬁ@ﬁﬁdeq&edwwoﬁeogmnbmmamdtm the

I ng range distribution between 200-30
adﬂ1tibﬁlre$£hafttﬂtth¢ a@hnorooﬁb& cpda ﬁ@dﬂ?s(ﬁo o E’Bfi‘ﬁéem

t 8 C
tepergres0 0 T bSO WhbR e IR ertdOteed? C
a Crrideat®edlciideTect misahire G@i h&‘ﬂadl tnea reacmtmtempem @f 450 °C and
mviotaine o ho tssaRseeE o7 5 gsaowcftr@q%“oaﬁ&g hERRetol b cooled and
thg\éq%q%lpﬁ éesg’%?’lé %%%&ﬁfr ngﬁg@bacfgi’érﬁﬁnelé pé@aéhtdgl of coke

as in except that 130

p@ﬁ@%ﬂaﬂ&/oﬁh@&&bnﬁ@ﬁeﬂﬁ@er&cﬁh@ro) and 60 grams of the
K2CQ3/ Rb2CO3/ Cs2CAa3 Caﬁt al

I
met Heem aisterppen imiiy @ataigzwf%l& Ford ok /o ] :EX'@W% vielght, 0.046
gr}u%s oEX&I&(}gﬁﬁln@a% ’ﬂﬁsreérb?&q)e?ﬁraﬁﬁ@f ¢l 88N ThOUAlroduct included

representation o anmount's of
0. 8’0 gramsmf@wﬁdﬂ grodact with amkverrge d Rl tgravatycpfdlead gas. The gas
included unreacted CHy, hydrogen, C; and C4-Cs hydrocarbons, and CO; (0.08 grams of

COQ; 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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cogiant am g oot pEIEE ko ARG Zid.“rnegi‘gﬂpf e 59 Jonce

Is depicted in FIG 14. Bars 186 and 188 represent w %
coke produced, bars 190 and 192 25 represent w %
WwoRdbHodi¥dr ocar bons produced, and bars 194 and 19(,91%52004/042127
represent w % gas produced, based on the wei ght of

the crude feed. In Exanple 11, 93 wt % of crude product
(bafy Eﬂ%hple% M eictiBa prddeatired, Vonditions] cudenieed, and catalyst were

UL M TR R
e WAt il

crieR'prOaNe . 0t grafm afphysithd, D, ]a;hgtaﬂnﬁ op distillate, 4% grapesrdfSHEO0, and
of 't he use o%r nmet hane as a_h lggen sourfe to the use
resiductapatantef0.§Ak grEsaan BRTUEFCE e is
ge”ﬁéﬁxd es Fal ]{lﬁd‘eﬂﬁﬁﬁﬁﬁt@ thet ceﬁta&ltﬁ'%@aqa@feearvﬁﬂﬁmydrogen
t ha rogen, US a process that utilizes nethane

solue @hiﬂierp@@eﬂce oSt eeyDB granas efokatahyst pemikd0i grams of emde fagd produces

: a%g&gﬁ;@g&ﬁg@ogen B% ﬁgtég?}%@}%)wéﬁg %gg?ac |nngz31e crude

pr&iltég ﬁa& ? e du@ cBHl‘gnP&fea‘i %&?3@‘% ofithd ﬁﬁﬂﬂ@ﬂmerﬁ @ff the crude feed. The
roduce a total product. 0@% ]%F fur
cr&&mudum @ada@ll[ﬁnie:oﬁtwﬁaﬂmd tokil casé@ré@tf éHmAF*I 9% gfthegu

except

t hat Tﬁ&&u&@gsaﬁét 114 GodsPs 00Bgiaet of BydphuboSyithiadoiling
react or pre

rangediairibution of);:rg@aﬂmggw'@ 1ag) @d Ob &\/iérm g; lr:e);ﬁlt%)ﬁ] ipgrzlg s ggﬁjfcgyocarbons
15.
w“{*& Bgﬁtgﬁﬁ?%e W%ﬁ&zo@f’qu' ?’Eg‘z I on 0(1‘; Qtf:(g?%lon nu&qg?dggfwg 1 grams

offhydRRAEbons W% BliSPrangs distritiution biS@en 40588 °CH)00ATF) at 0.101
| i Exanple 14, the reactor pressure was 3.4 MPa (514.7
M?@L) during:the cont acti‘ng period. A crude product’

roEl Qﬁﬁﬁﬁs in thePresence

ag@a: v

SEERG e 6f IR0 kdnPet & &@fe@dl&(SémﬁNeng amijé() grarns of the
pi?]essuresg’teg% t uclg g crude ruE@oduct with a sel ect

K&EOg/@tb@ﬁZOﬁ/jEszCByg oatﬁﬂ);at mgre wesdp Eggngle 11, methgpe RS H as the

WI t8 Eﬁ}aﬁg}%%& @9‘&@8& %W@ﬁoﬁ\gﬁ u de £d 451 n Eﬂié,‘éﬁgource A

gg(%) anted re@éntﬁnor?@@é Bﬁaﬁ%iﬁiﬁﬁﬁc@ﬁeﬂiaﬂom gasy crSi¢ prodnct, and coke
|de in the Absence of an erna

isSiepiates inFIGE AnBixssl 863md 148 et ﬁﬁaf%rfgéucegr B 190 and 192
S SO TS U AP 1oL 8 6 e s
sRgtes s oo sty 0o 1o L
used lmExamplerlli 83 wi%of crydemrg géﬁ)l g QW%C%%J 6%51 96), and 4

“Ft% of c0§§ %a? 148); pEARRE weight of the Cerro Negro, was produced.

In Example 12, 84 wt% of crude product (bar 190), 7 wi% 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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with 60.4 granms of the K2CO3/ Rb2CO3/ C52CO3 cat al yst
(sane catalyst as in Exanple 9). 25 In Exanple 16, 132

W s/068Eds0 Negro was conbined with 83. 13 gramp@fysz004/042127
giﬁglacon carbi de (40 mesh, Stanford Materials; Aiso

Viejo, CA). Such silicon carbide is believed to have

hydllog b sbifrc@Oten Bt gla%r@d@ﬁedmmﬁpmdme dffae iporgems salt catalyst
ndltlons descri bed herein. In each exanple, the
topmdnce.la@ta!asotﬂi@ét ed to a reaction tenperature of 500 C

xajyples : Jucihg - acE@i’f&PFd}rhﬁ R, The
appatans) r@h&fbnf ﬂr@éﬁdﬁﬂ‘&aﬂd&h@ hmrgamsad:lrﬂataéym wra the Me edingExample

traps and a gas bag using a_back pressure of 3.2 MPa
9, exoepbthpt theirgac M%“ﬁﬁrwleﬁf omthe cold traps was

Cﬁ%g&gggifgﬂgﬁ%?m??@sg 64 Wa%ﬁpf’gﬁﬁ 4685 the contacting
e 15 grans (26. 68
periol YA dras€ prodoct wich AWPT ghllVltpbf Phet £5.5106 Wasgugdused.gThe total
progieh e Spbraedoprne 8 i aion o eephpn myp St b el i 032
(see‘% {?r elﬂﬁ{ qggxgn.[sjlalet 1gat i\gy% b:}atmg}e( clzzi\r bon di oxi de
b asIacEmpm b4 vibé rratton presme wiag a4 ¥1Ba ¢ 140t PSlbd‘&‘%ﬁ"P goptacting
hyd bon | d R st
perigodycialc PRAVPLIE AL Py o0 LG ae r Soes pa R T ol
profhitt Fﬁg&i ﬁyﬂﬁc%@nﬁﬁﬁ Qrlighiutionsofahibos phgibers idatrimgedfiorn 3o 15
yle

I-h Example 15 is low, the in-situ generation of
(secacthyd%@thICsdlﬁBce in the presence of the inorganic

sal ?C)sg:eg ﬁ%‘ﬂfea f}a%'? %Eeeﬁ]et{hg@g]{b& RBnthirdl thé! cAfae ?éeﬂtwmhydrogen

of on-ca Ic conditions. The yield
in tAé pressttt® d¥laf Ghiibarid sdfiaualys ailﬁan o1s pBessures toeprbdude & ¢rude product

I d of d duct
tﬁ'e%g}es&daféﬁgrfw : Biyargete Pevtinainda P A a%iﬂer or.
lovﬁ’eﬁ ‘gﬁepﬁﬁ% g feed in the presence of the.

In the absence of a gaseous

. Exhvged Gnlﬁioﬂbﬁfactﬁm deFaed oba a Crude
d

fo an External

Ko, Ol arbide in the /
H@%é&%b{tﬁ‘l‘é bIrijEx Oplés'51 ﬂﬂﬂyﬁ@ ﬂ&f apgaﬁarsd cﬂude f&d diereaction
eact | procedure crude feed and the

procedurg avere ﬂ'&abme(aauaEmpla@; exceptthatthe cglgle ifeedgpgﬁ:ﬁ’;ag/sg(or

tt
o585 SR B SRR e R Sk b i
c@)@%ﬁ@ usefds BusiRe gls. Iﬂmam& 155 @88 geanisef CEB}MN@'Q was combined

with 0. mgmx;&?ﬁﬁié&agi ek ms@?mgs@@ggﬁm& gaq: lfnﬁya}nple 9).
A, A T S i

gas,
(4031915&1, St RAokOdatefinle; ARV RIECAN S[mhlsrhcén carbideds bqlgaveqlﬁohave
Exanpl es 17 and 18, the chm/Rbﬁ f]
lowif anis eatalytic prosextien wnderthe PRRCESHFANGHIIONS e%"é‘ﬁf&‘i %{F
was FRRE af 50@°c
was h?%gca% ah'{pbe%ie%%agwﬁggn%g%g&%%%ﬁp% As §hovvn overs

petitd 8D heurd. (The GO,1as, métered Hixta i racto7ataraterss 10Qan/mige Vapor
gegleerar.r‘;%grfragnlf {h% r\égctor 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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increased from375 Cto 500 C, production of gas
increased fromO0.02 grans to 0.05 grans of gas per

Wb3thsAfs1463t @1 product. Coke production, howeverper/ys2004/042127
decrease fromO0.17 grams to 0.09 grans of coke per

gram of crude feed at the higher tenperature. The

sul T Exa6 N RI360 drhies (2668wt bksed onltlmmweighircé'a;hedrude feed) of

fromO0.01 rarrsto 008 rarrso u Sh"gﬂe&’%{)"ﬁg‘i% tact
a esflordass h@drpp%rbgeﬂlqmd \W%Aﬁ ﬁ'f;ls grpconta
T b ki BT S

t he p@diniplons, e grmsdi ¥, @s wmabqsbé onghe weigheefithe emude feed) of
o oo BB Y95 B oLl fom comatof e
cﬂu&& FSASGH él]ﬁ](:o';é%%h?m]tﬁe cﬁ%bﬁﬂio‘)’rﬁieta‘ﬁnbélﬂle%ls

uct|0n|n Desul furi zati'on of the crude
f eedAlrthsuglﬂhe gield ﬁsEm;ﬂe) msmeweﬂe ipGitn gergativroefzyrogen

sﬁ%ﬁﬁﬁmﬁ%@@ eemr'i%awg éﬁt ﬁ%‘l?] 1% %%g*& ﬁ%gr% in-situ generation of
hfﬁrﬁgéﬁ%depn&lcﬁﬁlﬁﬁg cOhdifiedsl Thedicld ofDmte grdduct incExample 16 is

r content o 008 grams per ram Qf crude h
ome-balfiof th yield n’écmdemmdpctan Ezempleokd € tialfﬁrdem%s’“a‘es at

l.e 20 i
R T e

e intth€ abhsRREDGMU gaséérhsthﬁ?dgahksﬁrcwas charged to the
reactor Gas productr on aEd coke p o uctr Q

AQﬂJéggliBi"icgb - ils C ﬂuﬂexpgaragﬂ,a‘eactﬁnm?dm cipfle feed and the

non- COI’] ensa e ga an 0 Cr

ingages QY RRGAS! WERe i ARE m@spﬂwﬁ?m&gﬁﬁh&?&%ﬁ“&%ﬁ was
aé@adéﬂj Ce{&ﬁ? 11836 ﬁﬂﬁeg‘ of%&ifu% R itRMdaftionreske] and hydrogen

are to o gr ams of sul fur per ((:11
gﬁwﬁunéd aprtlmhgdrognncsdumed Thqt@@il‘rpr%‘sws waFRedd MPa 47P51)

I es denonst 3
5O Theb Pl B8 Yo 50t . Rescion
t.% Per %*g% ﬂ' MbdrE froVdies] aﬁﬂspeﬁ!éﬁtagémwﬁd@pmﬂua’fﬁgasl arsldoke produced

C, and a hydrogen flow rate of 250 cnB/nmin,
drtabu%atndrmh?ab&%o Galel non 15 condensabl e gas were

[ t t

non e BRIk T T8, 8 R COSRAAROTCEC0, ERligeand ed. In
EaRld 170rr§e cdn?acﬁﬁ%ﬁhﬁatﬂ&l wap 3760y dniExasele 1 8§; dheatoptacting
(See Exanples 17

8 in Table 4 Q}g & 16), a decrease
toraperaiEEVeEin 4 \mpRriurgaings froges AP0 5F- produced gas
rel a%ﬁ s%o{rv% h Sl fjﬁ@c ?@ ﬁxmbgq'i 0 i189wh&ethe temperature was
peri kanp

cont i‘ment anple 20 in Table
iflcreaded Eﬂoﬁ 3%‘)0 tFBEMQ, rpeodm'am of gasdficrbasdd Seomr B grams to 0.05

the produced gas, the t cra krn
@‘@’é%gf g;asé@fgwg%gﬁ totad p, ugrt %ho&ev%?g&&%gg from 0.17

D

dtmd:nt)@fethe snmle qmoducEadaorﬂecm@sedframﬁ O gramsite AG08grargs of sulfur per

P S Ao BrOMNGT 8l he Rehet Rmpan il BpB i psbluett B HIC of 1.8

or Sithifsamhpie PiadfudelRedWaREGH Abted WitlPCATD; emdérlconditioRsimilar to
were the sane as in Exanpl e 9 except that hydrogen %113
the conditions described for Example 18. Percentages of crude product, gas, 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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was used as the hydrogen source. In Exanple 21, 130.4
grans of Cerro Negro was conbined with 30.88 grans of

W Rb2C08/ CSZCOB catal yst to form a crugerhrsshsns2127
magtt)dér%g&fn Exanpl e 22, 139.6 grans of Cerro Negro was
conmbined with 80.14 grans of silicon carbide to form

effécli]i%e 9%1 e&ﬁgg 181 The' ede ptbdbetiftodsoed de Eﬁ(ma;ﬂerﬁ%ad; per gram of
arge Irectly |ntothereactor The, h 8&]
crudaproduas 0.6 izeamesiofuil i @s eqraparechioj the SULA éPOP@Q{?%‘f grams per
t he,h d
oLk RO s S P bR R BrponPEL 8.0 00

mai ptAhHRD0as a 36Rp&ratios exampile for Examle thcln Byample 20, 83.13
tenpera ure was increased to 400 C o er 1 h

granesi oftsilicon garkide ingteadof the inpregamig salt St Was CB@&E? F t;;lle reactor.
B L e

gad ﬁi‘bﬂu&v\%n%& cﬁféﬂpﬂl?dgmmmﬂmmplaﬂs VW ndder these n9ﬂ109@5ﬁ10 conditions,
gas ter an ro ere into t
i i g i AT o
L %"6‘ ﬁﬁ{dg prodh a{ B JrOfucBl X THE @mﬁé pﬂ&ﬂc@mﬂlﬁ?@d in Example 20

ure vvas increased "to 500 C.a
haHQICBB @mﬁﬂofaﬁﬂfﬁﬂﬁe{grﬁmrofzmdewmiuc@@ﬁmpmﬁédo 95919,1 gramg,ef sulfur

t he reactor was Qﬂ?{?? Iﬁ de cold traps and a

pega@mo%fgfmdgmﬂ'&tﬁr 8¢ R B e col d traps was 18
con e catabyepy wed in ERGnples §7
(665@ vf@}aﬁg)as gk%nﬁﬁﬁﬂté&%at WS e

on the wei ght of the crude feed

prdﬁdé( imprddédiesidtsowver nmmlamg eanditiens Bé]ld(cepﬂ%l Et@{ s)aﬁs At
97.5 o

Stis 54 & Bydrofen BN aHE eE 280 Gt AR e Bl B ks Pgn

coggérfghm\% gaé wewg;uﬁé)axﬂwdwaanammmmtsmf cbke @xdefyen-

r vapor and smal I anmounf, ,of gas was produced -

0 coﬁldensablhgas p@dﬂ@&ﬂun@h@fréﬁ@%? c%n‘?nﬁs pected, and a

20

25

30

br own €O WwE€hble 4, FIG.
f r o Q’fémpg\ﬁut’:@gglﬁq_rgérgg ? ﬂg%ﬁ%gstﬂ % of t dlg‘r3 {?br owne
16}l £8808ast Wil bBsenas] mphmmghﬂpdrcmﬁmmmd g relpvetofhe

pmggo%d%g/gqr;;glﬂ @g;gg %}?pr%ng'&é)&ip}lg]'%ﬁﬂ(ﬁgrrqxg%@é%mﬁﬁﬁqﬁn Table 4,
F]Sfjgilvfr%g{r fhe EXATRY ©1 BJaioBdrBbisiR thoprdudedgds, thé tiermakoracking of

anpl e 22. Exanpl e .
thd AR Fedik @stiranted opboatamest 20 ¥t ht;mpstdéew‘w,@g mgst 1 wt%, at most

5 ;\ré?l}oggx Sc;;l%?ggstg Gfplﬁi]g“g i gaﬁgmlf??{ltn% %c&?&‘f cﬁ%ﬁﬂ a5 RIgEn source.

usi ng

E%E;efs 21%@? ng' ' @@Ma}ft olt J‘Grﬁdélla&dmﬁﬂ waGaseouEydpogenBpurce In
e crude OprodLict frQ id
tHeo@rpénre 22 Water dadan 03/ R 60:/05:COs Latalystor silicon Carbide.

d d -
N
wWagdsed m@mﬁﬁogénogmeommmpleml 130.4 gretnts ft(eerc Nego was

prodeuct produced i n Exanpl e

combinad with3Oekh grams o e (€ /&l@_cozfps;@hpggf[ys ned tb l%ba C de feed
SRR el 2 90 PN RS e
siticbh cdrBide @3 S h the crude feed mixture
* The crude feed mixture was charged directly into the reactor. The hydrogen gas

was metered at 250 cm/min into the reactor during the heating and holding pericds. 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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Vol une Relative t. a Crude Product Vol ume Produced
under Non-Catalytic Conditions. The apparatus, crude

wﬁg%mdgkgrgam c cat al yst, and reaction procedyas04/042127
sanme as described in Exanple 9, except the crude

feed was directly charged to the reactor and hydrogen
into e¥@§r é{%,ergtefb‘f Ol E/nlii & esabinstion with ﬂﬂiwdmgedgas eSpter and

rro Negro) had an 30 APl _grauvi, nsi t
hydoged wee métateddntothe sactor for @W@}{% gea iﬁﬂ@“%?eﬁbds

the crude Ieed é&ﬁl’?gat Ugéetpé?ﬁhoﬁ%ﬁa@fmmwea“d

arged to the
to 50@@@%@& mafhtsihettig 0000kt 2(]1817(1:36 Gegemtes)) vappr froeythapgactor was

rav of 50 and a density af 0.77
collgq@m%e; cold drapp skt gascbagy sﬁwyi f%ﬁ%&%é@t o8t treps Wb
27 In Exanple 24, 102 grans of crude
coneogériate? gﬁé&f}z?egi crude feed) and 80 granms of silic
canhiBxampty 2, 8647 geans (66 hwt%ebaspd)bn ths: wglélfé)fﬁh%ewg? feed) of a

darli()tGddﬁ{; 3@1@&@%:@%81”@1’?@(?@@ av] t pr g &%‘ E@ d? gﬂﬁ'g% rﬁr&fduced
‘{nglﬁ B el%%gh{ab he E{ﬁ@e \fééd%ﬁl ﬂl@ th.‘.@_o,ﬂ(bid}é)gmm()g batalyst in the

rom 23 was approxi mately 10%
hydﬂig%ﬁta&noiphen'e t he voI ume of the crude feed. The vol unme

f th d duct d
o B?xae“;qiqu ?%e, \farégrsv%%ab&qo sl p@:ﬁg gEg ft@érg\ﬂ’ﬁéed from the
rea&fnu dﬁ&%&&%aﬁh@ﬁgé&%d andla Eé&ﬁl’l‘i@d)ﬁn ﬂﬁcou% Iﬂ/ldgmafbomdmmd was

i ncrease 1 n vol une of product enhagﬁ)es a prochicer as
renmlyed Ifrb;n 1he rcp’mr Bess then 50 vweYanfahogark PRy Biseets Ak

pro@yqygge %ﬁtﬂécr u%e {(;ee&% ﬁ%lnecaﬁo?d {2QRé Bfdrofén ﬁmosphere

gen Source 1 n the Presence of
A iﬁ%@ﬁ( y(ﬂa@%nﬁatp%dmt waSobserved infetamplec?] relasive to a yleld

appar at us and reacti on ﬁrocedure were the sane as in
of Erderpiodug predusedin E¥HBPLIEKE: st eam was metered into the

react or the
o e M ALy e ) R e
prdﬂﬁ%su@n&h@dsﬁdﬁcﬂﬁed&hﬁ@@%elawﬁb '@@ cgucéq—g ugHor wsmg ot

15 The crude feed (1

watep CSpeaificadiogihes gtg{ci Frygnfanenigzi Zg%s lowej'r bo111r§g than the crude
pro;dgétr 864 Ef?(a%nlﬁger %?é 2§ %iéel{éonsm&g??fthQ cﬂﬂﬁa @mductjpiaducredl in dixgmple 22

F 'gram o . grans t ot al
notuitigitile tnbeprodudedrag arvapore Thesrndeaqrodei pﬁ?éﬁ'\ﬁecga Example 21 had

B T

de%f-@fﬂé%%&vﬁs%ﬁh difRectiol] gravity of the crude feed was

Contact of the crude feed Elh el IR0E, {nthe Presence

_o_f_s_,rlgﬁ' {46 Pr6 % %@%c?@u&%@i‘wsed

roduct
leﬂﬂe@&ﬁmvmra th’dﬁ Pfoduet %lmmﬂmﬂgceﬂ mﬂeg&g&ﬂlﬁm
produc 028 .grans_of

gzma’&wpa@wemd%@eedaargag@m 8o Hla® Brogpdili was the

‘ sagnﬁ &s geﬁiiggd { i€ ékcegt Hé E‘ruHP e v@és cﬁ@&bjﬂ Bhatgekiodhe reactor

es of
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 (1 00 ml of crude feed) and 31 grams
of K,CO3/RbCO4/Cs;CO; catalyst were charged to the reactor. A crude product (87.6
grams) with an API gravity of 50 and a density of 0.7796 g/mL at 15.5 °C (112 mL) was
produced.
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hydr ocar bons, as determ ned by GC/ MS. The bal ance of
t he gas was nethane, air, carbon nonoxide, and a

ér G6ids004 noles) of evaporated crude produ®CT/US2en4/042127
e product was anal yzed using a conbi nati on of gas
chromat ography and nass spectrorretry The crude

deiGlml Chrim defeet l@(ljmbmf eqiiapd §0 grams of
B’I i ng IS?ighrfa?r?ge bg?a&etgneloo (5 Hﬁ) QLOZ#W!%&IAPI
Slllccﬂf @bide werecharged ta haigadon. HEHGr e yérg%‘ Zene (a

° d
e ST oy D i+
N0 jpdet ®6deesbniiftiohfdhe valimeof éuk. criirepiodue) p@ tgg:p xample

Irst used catal yst S _renpv th
23 magﬁedmatdadOP/hmZtghgq)ay\i%d yoldIne O f | rsctn%g fe@@ T‘E@%l@ihe of the

used cataly

had n | n 34[1 lgs zl:e%tlessaﬂlanehqulume
iy SR AR Pl i e
of cﬁﬂ@%cﬁ\@ﬂ ﬂoﬁﬁéeﬁlaﬁﬁxaﬂ&pMMA/@ igpres

the ori gi naI K2CO3/ Rb e o e roduct sﬁdlﬁméof
enhamesja praciIcerss ahlhtéfltﬂéwr%a%%ocgrans o@ﬁﬂu ongl coke,
mpug 5 grans of sulfur, 0.0014 grans of Ni/V, and

“grains of KzF/szcoe/ C52008. "L pitSGifte of a

Exs lelzssnolﬁaﬁdﬂﬂlt ! SITL P
; yﬁ{ea ﬁé’tﬁttﬁ%néimm)n

._........-..

pro%e%gl? rqgg 5559 ¢ & in B?{raﬁﬂﬂ@io exoept uﬂm ahe gheam g)iagme@ﬁre

Fecovered total “product ‘I{S}S(;ﬂ:he
rans of | oduct
rea@bﬁatsmfcnéﬂmm ?’Bmd{;%f&bz%g}qgc yg}pg&oqmgmgéﬁyrcomblmng

s ooy irces

d 0.
e BRecl 3613039 gsberc) andb €05/ RoeCOalCentelds $95% o1 grem
V\ﬁs met

nitr

feed, 0.04 .
waeulmxgﬂschtodue oactopr %gg@prr? cﬁg‘;{:g? m@ﬁ.}ﬁlte& 3&‘??&% (r)% tarbxget: ee

grahgs&'@g? Sibosih SEHER iR pBHfp SaRIREbUG ST batvibon 1494260 °C (300-500

C. "The portlon t he X
oRYlg0084 0 giakisng nickebenddiasadinm camel DS erofgs O Sl fnd 0.56
’'ncl uded, per_nvol e o£ totﬂi dleww ydrocar bons, 0.018

‘ gramﬂ @i%?@}ﬂu‘étﬁﬂ gy ahthe © fd

% of toluene, 0.03
&%ﬁt IR cfdeF081 with thethdd6Gn thelm%euce pftha- xyl ene

rcring corrpounds W th aboj

X @@g/fq,zaogmswos D lyst prodiped. NSk SEARE SLORR [Pty o3 bV otel
det ectable in the.crnude feed. The used catal yst

produss ea Q- M Hams PLf

t") was renoved fromthe r

We' gﬂfedmtal ?faaut:nﬁauaém ) lopzgem GEhetabprodnel, 88 grass Lol %{e product

an 1 nc

antidil@ﬁs gymngm? %Sfmh&bq“ﬁ'g@,? témafgrt% g’qﬁsﬁgﬁggg@iﬁ% udﬁg r\%\f nfdle of gas,

o Dased on e e ifls Bhick pﬁcaﬁb@aﬂaﬂde, and 0,025 moles of C; and Ca-Cs

yst). The second used

9%?6 s, Mt&ﬁﬁﬂbd%ysecgmnﬂfhe balanesief the ges WaRepng,&ir, carbon

f t, and 0.67 gr m d ed
nmﬁo}aﬂgl,salrjldamm(@ p%ﬁll%leé %‘g[?% ﬂéf’ grggl?rbg) \l/Jv;s
Con A el Jhutc{\% USiRg a%aﬁminaabn bfdasthramatngtpphy and
op

mR5OHetroRBely. O’T‘Iiégrrugg] p@ﬂa;;ggigdé;g;gnﬁé% quqyag)ggrg nd %&tﬁla boiling
range horen 100-538 0" “rne Totaf Tiduidt BHOaRE: iR Hol AR TA006 fams etbyl
benzene (a monocyclic ring compound with a boiling point of 136.2 °C at 0.101 MPa) per
gram of mixfure. 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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addi tion vessel due to overheating the addition vessel
since 104.1 grans of the 133 grans of crude feed

rred was crude feed. The total product PCT/US2004/042127
v\%@(ﬁﬁ@@gl’%seper gram of total product, 0.86 grans of
crude product and 0.025 granms of hydrocarbon gas. The,

' 9 ight of the Qiginal
tot%ﬂg@ig,mg&lsrﬂo% y ‘éalm ﬁefe?Mfelgom /g,aw;ecgonﬂleml .
KRG0S 00 hatabsgaat B Re vatesan stnctuR, f Bms of f

; ' | d 918451
adifignil coliyt 09 dramé 8F SR OGN @ms BaGAGend SifbIglens o

The crude

KRIGRISCO,04, 005 gopgindfused citalfistdr ocar bons with a

oi'li ng range etween_100-53 8 C._Th '

i tdional teiond (g7 #HIRS atee PGSR %ﬁf“%fh%‘ft

5/06166 odadtader] e tota

R iy
prB&ttib% Qﬁﬂtlideﬂ, W@ggroﬁnﬂaqurod@t,db%egramsgﬁ@qm gpproduct, 0.

met a- xyl ene, an

0 f -
o 7l 90 3 58 Bl 358 g B o oo s, 013

S

s B30 g2 Sl dervap oyt 0,086k of Eadlior
h

n anal yzed. The third used .catﬁlgiége%sof
Jiecaaborisn dhe dnlncaoftbe gt Was BAhARe, QITRANIOHLAT A0
wei ght_ of 56. 59 gg/a 5an i ncrease of 79 wt % based on
evaperajs Ghprogrct (R W%..nal K2C0B/ Rb2C08/ Cs2CCB
cat ks bde BRIl AEuabeARtikate ofinidyiacbast withea boilingjrange
al yst

used cat was perfaormed, The third.used .
bitmebndea 3paC. Jhappionsad iz i ¢ boling Fehgt iiiiion below

lgé(i’ég{x‘p?&&deg%‘oréﬁg%?oo@ %@Jﬁ%ﬁ%?ﬁbdmggg@@ Mol o6 ethifl benzene,

rams of )
orbiat &lg%rbf 8hRR.D. 0¥ MOoRYesf metnatylans, argl Q)Qgﬁzmg}ee(prgf para-xylene
ni cke

, 0.0015 grans_of_ iron, a . 5
(mbhaiicle ring chmprEndS Y e BoiliBe h@lﬂgﬁq‘??g?"gq% 2c3 01151 ¥1Pa). These
net.al s such : j [ i um.and zirconium As
B *?s‘?’?rgtuga&?%%&%\ﬂ?sm%ﬁi!barnk{glbg?éaéoke, sul fur, an%l or ighed
net-al ThedRedcathlgst (Bsecamtinssd caialyst'h evas mefngYes frora tge reactor, we ?
catal yst _do_ngot affect the ov [ f 36.63
apd derwcanalyzed.| Ehgsecs /ﬁegrcatagg?@%%n i)rﬁhn agcp@ovéﬁ%lg?ﬁ grams
e :%gét%f&el%ﬁ B¢ Lﬁg W%rafn% ¢sh MicieRscofmadwiigamssdom the weightind the
B ence o“ the 1 Rorganic salt catal yst. Tp crudecao.s2 s
Rl KOO RinCOBiGs0) tatalssthrEhe $50Rd Hie RIS =< gram
100 ti he nonacyel i c i ' 6P%E6d uged chtabyst.
regke aﬂ@i’oﬂgh ﬁ@sﬁgﬁlﬁﬁﬂgﬁ}dadﬁgggg gl ?g F%%%_i on bel ow 1‘34%@al
C._FoAadienditrg® fedE04 ghens) wersagatacted e thhe serond yiscd catalyst
(based on the wei ght of the éﬁg crugﬁI feed%f 1S S ubt and 0.114
0% grims) ta produseden gersy PEATPdnTess, Haggins REWI profugt ant o .
coke yield was . 7 o Meeiihéd ofcokd formation in the
G ot palsyeS Sglefred 8 oo tiie Pg% of 2. 7% and
%J&i(ﬁi’?ég.@&@luﬂ@é GVerhestiab thecdddijimevssss! singe k@411 grams of the 133 grams
ydr ocar bons was_ 2.3 \/\»t%ge%gased on the weight of the
of arude feed trpnsiered wasemdeitied devi ation of 0.46% Thewd .
conpar-at i val kA bhrcdue 0. hmé bfjerizde produc
and Ciﬁ%ﬁ‘ﬁ@ﬁ%@‘?@‘%“ﬁg’a‘?ﬂ%?ﬂ%? incgmgfr?rgg 25 18 mol
LD OD R sines Gitytirookiben ges. Thetotadgas eliled, FegolePf gas, .18 moles
e 95 teo1S) 1S5 o, i ofihble Bt Cy-Cs hydrocarbons. The

balance of the gas was methane, air, carbon monoxide, hydrogen sulfide, and a small trace

of evaporated oil.
The crude product included a mixture of hydrocarbons with a boiling range
between 100-538 °C. The portion of the mixture with a boiling range distribution below
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K2C03/ Rb2CCB/ Cs2 catal ys 59 . 88 raj.ns )
. the frprgenic salt eatalyste 28 srude pr u&hﬂﬁeﬂ AT yc:b? ?.{?m\ﬁi%s content at least

20

25

30

vessel . Even so, there is no apparent significant
del eterious effect of even the |arge anounts of coke

1gre on the activity of the catalyst sygi@iR2004/042127
wﬁ’ﬁzg&?%t% of C2 olefins to total C2 was 0.19. The

ratio of C3 olefin to total C3 was 0.4. The al pha
149oefih&1addd) pegrafnihyaioehibos nfigture 00021t dramSéthyl benzene, 0.027

hydr ocarbons was 0.61. The C4 38 ci ﬁ/trans ol efl}ﬁ@s
gratas ditoluene.d).812 grams of meta-%ylahe: 28d BU208 gramg efpam-griEpe,

{ han ' ernmodynam ¢ C4 cis/trans ol efins
d ﬁé‘?‘f“&a%?bgﬁggwwpha olefins to internal olefins
r at iThe weéd tatalyS(“iyrdrsededialyst”ywss Rnaved Tionsthe aedctonwsighed,
er than_the predjcted er nod

ane svglyeA BB Sl Cosmae el 3P aRerirsgt B o4 84 grams t
a i} i(alg{%ggf %@ %Qﬁ&%‘tﬁé QRIGES o P (ii2 0544 Ot ePweighi 6fthe riginal

i's ratio was greater than th

K0 600/ GHEOgoalylyst)i Detiled elesientad asalpsie of the tflgd pagdeatalyst
0.9., Ex 6:, Cont act af Lativel v Hig i,

wisharAp T G el iap e abesSoch nPiAndR Lt bofiibiit 00

grhtn§ 8PEE60R 0,078 KA 8P fRReLess 0 0825 R tnisrdfalxyén, 01046 grams of

apparatus and reaction procedure Wwere the sanme as

sutfas ©c01Femtams ofmitnogers 000018 grasps of yamadium, 0.00PY geamsefpickel,

o T334 ofin 5 DS V4 MR i B ighBeing ot
trdl\i;gitﬁoh%&ﬂs 4SdHWS chrdihiaig Sitdniun@id Rirc@fiuthhe react or .

hane gas was continuously netered_ at 50 gerrB/m@ﬁ dlori
to thedemestated isthis example.cokes WYL SR/ oR BB BAFRQEItR on and/or in

oS5y A0t s
eagh i‘lifg /;@édtﬁba 6P8omact ofQ.chudprfeed with aGyaf@8n sdlree in the presence of

1]

)

ldgut?l%ﬂ%si%g %%C}(cqg;?ﬁ%%%rﬁgﬂés%nﬁﬂt OFthe Shilé a4 iafa EQ)llﬁlCF 1@nge

n granms of sulfur, and a residue

- disibutod beldbwd42GCgr ans, per- gram of 15 crude feed, was

heated jn.the addjti | tq 150 o _
b B e o waes e (e afepbiud S oalg ol e weight of the
cri@SBel) #hs §97 Mo, With d Rarldar] daaioprofi206%ytha bveaagd cdke yield was

mal ntain the crude feed liquid | evel of 50% of the

7.5 vt (hasadoon e weightof the, cradecfepd) withasstanda geviation of 2¢7ge, and
i nt ai I hat. | . Th
g etagt Bl vl e AR R G S B s S E o AT on the

| WERBLSOhe LAME FEc) With aftardtafl Gvidtionif©X46%9 The tdmaparatively large

met hane/ st eamf crude feed wth he cat al yst .produc a
stamian dpigtinacat bORhIGUR SnGsekapes 44 1o Gae T vl et the

te%}%%ga‘g%% ecg%i%l%? o the%%;seol%ﬁéﬁ% erﬁéatﬂ'l@iﬁ)e 088 FeeAlin the addition

Was processe er ours. “From a ,
veébsdlf @vense, thete ignd apparenasighifichntdelaériowamtfect of even the large

resi due/ catal yst m xture wei , 0.08 rams of 25
arpws pEgokgriasischere ph the acHyly 8@&’&%@3’3??9% M reactor.

Fro f W@50.19 1 fthé £l 8 03 dMini 19 t61AEC; was

pr eggﬁgg&%?&ftcﬁg%g;d%%w Cs2CO3 cat al ygjta, 0.93 ?
0gr dme abfhatodéfis to internal olefins ratio of the C4 hydrocarbons was 0.61. The C4
cisftrans olefins ratio was 6.34. This ratic was substantially higher than the predicted

thermodynamic C4 cis/trans olefins ratio of 0.68. The alpha olefins to internal olefins ratio

=t

of the Cs hydrocarbons was 0.92. This ratio was greater than the predicted
thermodynamic Cs alpha olefins to Csinternal olefins ratio of 0.194. The Cs cis/trans
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product per gram of crude feed was produced. The total
product i ncl uded, per grain of total product, 0.03
gl?"gﬁ) 9 sgas and 0.97 grams of crude product, PCT/US2004/042127
exc |ng t he amount of nethane and water used in the
reaction. 30 The gas included, per gram of gas, 0.014
ol€fitati®vah ¥ @6 0 Thiy raflo WS ggetamrrﬂlanfthe predivted themmoodydemic Cs

.0.08 cgrarrva of ar bon di oxi de, 0.13 granms of hydrogen
ciséigans; gefinsgatio of grans of non-condensabl e

1898! e3leac Ef Qﬁe difve Nﬁiﬁﬁﬂﬁﬂ %ﬁb%ed with a
Hydwok: o Sonfeetin¢he Pratendecfithes atalyst. The

» (I 7.1 ' R0,
WO 2005/ 061665 PCT/ US2004/0 2127 ha t hi
ape%aﬁpaa TeASHPR GEATEdUTS WEES, ﬁt&ﬁ.aaegs ﬁgd'e’g’r Pl 9, sricgRt that the

e® ' RAHERIand sty Wé&@éorftﬁhb& éfed&éﬁ:ﬁ&@a&f@ﬁ ORhelevél®f feed in
car on di oxi de was 0. 4 dr ocar bons

the mbwd s Irpmltog:damngfa mgmnw@ghtgq : Boctgr-alMisthene gas was

ARSI L0 B e A i B R et

gﬂﬁig}&eg@a@ of i so- pent ane to n- pent ane in the
non- condensabl e hydrocarbons was 0. 3. The_ wei ght faIECOO 39.2
3,

of i Basbinoeganictsalt ﬁa’tbh*ETaWéS PIRPATRG b 6pmbisviga A Bragns
d
IR R THRRID ol i o
grﬁnppwwéhag@dltaﬂﬁreﬁt@ha C4 olefins to internal
EIUERT ORI ST LA AP 9 é}' iy 879.4,
sul rgils’dtgm\??gloct&f@&ﬁgbﬁt HfurldiRla g0 é&gﬁaﬁ oP 008 fh8 DeP bram of

ur cru h the sane
crodd fdey swas heatelden ﬂtemldnnm vekset trka(b‘?Cbl Flxt hatibitumienwashe -

coRCppeHY PPisEt o o ey eeq AL S gt Y reBeE G nempt o

&ﬁ Eﬁl&t&ﬁae fkd & lﬁﬂll'%l Fessh W it Badtioidane, Loowsves theate was
e Presence of % K2CO / Rb2CO8/ Cs2C8 Cat al yst and

mﬁdﬁelenﬂmapwmﬁlatﬂsveind reaction procedure was

per f.ar med_ us ndj td ons_as

e BBy etnEEst ! Fad G BEf Wl the i B lege
infetAdl §84tdrQerhpaatupPet 456. ° A cmmnr@fofmemmemﬁ/cmdecfeed with

eed was processed over 6 hours. Froma dif ﬂﬁrence g_l
the ehtalyat producsdyaciotal pradget (imthis example sy the form afithe Fragtoy piluent
Vq\i\% Rt, 0.114 granms of coke per gram of crude feed

ined in the reactor, based 20 on the weight of the
cruda tbakdf 1640te4ms oﬁéru&e f9d gvaa peccesseti overt 6 bows.uEtonpar

di%ﬁgqrfr‘]@ggﬁﬂt%g gat yeed &g’gg‘t‘e‘g‘&ﬁﬁ@{ %@}%glt&g l&’F%ﬁ?g%u@S grams of
ccgéngﬁn 019(9}.1%{ f108 ré?ﬁatﬁé&ﬂ%h@fé&%?t Fro®X &drisbit 89 tHe®ude feed with

ane and water used In the reaction. The
thgmetha:rrel in dhedpreseace off theko€ OgARb,CO:/084C Qs eatalyss 0.93 grams of total

orgiishpe ey tisRoeeey pag rogusad otk Rt BRASG Bejuded Bér gram of

to%aﬂ Fodift, Oémdgraﬂs BPg &k M. Pf grais vf eRde PEcHcE excluding the amount of

rocarbons. From the ampunt of hydrogen sul fide
mpﬂmdmambwaietusdynﬁwremmat ed that,the sul fur content

of lfﬁe geisuitrjlgludecfe %elwg'argmrc%d g%g edjO ﬂlygrams 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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wt % based on the weight of the crude feed. As shown

in this exanple, hydrogen, carbon nonoxide, and
woHubek164s0xi de were produced. The molar rati o @frys2004/042127

carbon nonoxi de to 30 carbon di oxi de was 0.6. The

C2- C6 hydrocarbons included, per gramof C2-C6

sho¥ 08 HQkHle, hydrbge, daFboafmorokide) ARDeuTtion didxidie vesre produced.
of C3 caonpounds, 0.19 grans_ of C4, conpound and 0. 068

Thgmaeler rgtio ob carbpm menaxide thearhen digkide¥asP-bf i so- pent ane

to tan j P - 0O ‘

07 2R E] iy s B0 BT By BRRBEAL WP of
cotnpeuids, 132 2odihd B0 HEimRAT 4 )T dhid D1 £ compounds, and 0.10 grams

non- condensabl e hydrocar pon 0.15. Th
of i FpBAERS, Te t@?%?%ﬁ?'?w\ﬁaa'g%% énidne a i poppegnsable
hy@fehfidhs Rhbs 6:30 Gl?hegﬁé?%? -r%%@ebgis%.ﬁﬁﬁé 18 nﬁlﬁ.ﬁ&{bﬁh Rl f@-&&lﬂensable

repeated processi ng atively high sulfur )
hydrocadboheeds (2890 The Sgsompoandsdadf mee gramof 64 coropaumds, a butadiene

coS R b i Sty LB g e w75

A GRlgh: Yoo ofalishalt QilkBR G0 fnteindPE; olfifshias 1.68 tabl e for
transportation. Further nodifications and alternative

enmbdkhierdate i Example 2 bdemenstrates shad continuous prpseasingrpfig relatively

.he arent. to thgse skilled in,the art i.n yi&
highh G S0 i i e el i b e o Dol 88 gimigioh the
achitf 6Nhb intPardé sdi daud st sdrdRodited adhetle grodwt stitidle for

purpose 10 of teaching those skilled in the art the
traggpataiionimanner of carrying out the invention. It is
C flﬁSoﬁlitn' p-asiiide of a

K@ﬁbﬁ%m%@ Qatilgstand Coltec rTirl appamiusiaad sedotion proacediire was
or those 1l]ustra scri b '

 pepioTpeA §a58 iSRS deraiba i EBple don IFeRebPldnGPERC0s ©

: caLa@'sg ggpdél? grr??%? Waé °h§TE+<d. tl%ecﬂe [agRPerRAsh by2s57l %rauﬁ§ oPBGE feed was

0 one l'ed in 15 the art after ha\_/lré?
prodessduavef 6 thourds. Fém adkfferengst indmitief catalpst weght and sesidue/catalyst

RS L R o e S EALE 036ARET oo, bsea

od fA¥ %ﬁ%@ Bf AR cRaRGEsdDEA ththl $1R8Y SlabiRWinEtalchrafutt pei framSdf crude
82 CLAI MS 1 A nethod of producing a crude

fegd wasiproduendimhedotabprodegnncludadn gergramed gﬂtﬁ]d@ﬂd‘&ﬁtst §,04, grams of

orf 38 POB B Gl BT B LREARR. Pl v in

thé feadgompr oduct, wherein the 5 crude product is a liquid
m xture at 25 C and 0.101 MPa, the crude feeg héas a
r esi Heeeas dnaleded, por gsem|of gag, 0gi23 grams of hydrogen, 0.018 grams of

carbon monoxide, 0.052 grams of carbon dioxide, 0.18 grams of hydrogen sulfide, and
0.65 grams of non-condensable hydrocarbons. From the amount of hydrogen sulfide
produced, it may be estimated that the suifur content of the crude feed was reduced by 14
wi%, based on the weight of the crude feed. As shown in this example, hydrogen, carbon
monoxide, and carbon dioxide were produced. The molar ratio of carbon monoxide to
carbon dioxide was 0.6.

The C;-Cg hydrocarbons included, per gram of C,-Cg hydrocarbons, 0.44 grams of
C; compounds, 0.31 grams of C; compounds, 0.19 grams of C4 compound and 0.068
grams of Cs compounds. The weight ratio of iso-pentane to n-pentane in the non-

condensable hydrocarbons was 0.25. The weight ratio of iso-butane to n-butane in the
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grans of residue per gramof crude feed, the inorganic
salt catalyst conprises alkali netal salts, wherein at
w&)‘:@ p& of the alkali netal salts is an aI k apd-piiSdod /042127
car onate and the alkali nmetals have an atomc
nunber of at least 11, and at |east one atomc ratio

sy B 0. i o oot s g

havi ng an at om ¢ nunber
co@pedidss a bitadiedelcantenit of 6.008 gragas.f rom 0. 1 to 10; and 15

g?g%&%gm%ﬁ&gﬂc?éﬁ ng |:b@§fn %Iﬁé}'a& Béoggg%ﬁ(%ic?ﬁggé ??-éiﬁt?vely high sulfur
erR TR 733503 5urh B 4 R0y shssirma i (565 rons) 200 presence

essure between 0.1 and 20 % C uds g q
of Ebkndid bt diniieish thecichiuit P& 1ROTEARG FUREAETSt: Ygeg & crude

cﬁlp E Jcontactl zone of at least 10 % of the
prodyetsuitagle nCont acting zone and a hydrogen
sourggeihd vdiftatidie and ahe@ativedmbodiméfis b Qarions/aspecisoof the

obtain the crude product,.. having a resi ntent of
i il Sesppeni s At Tronden v ofBisiEonay

Aqggft{%%]nﬁégdi;d G u%$ﬁ§ t%o%aﬁ‘éed %%lgﬁfaﬁ'i/gbﬁ‘l?‘énb)is ﬁ@"ﬂM purpose

as clained in claiml1
ofMERhRIsIhatk skitled fin the apothe geweralfmariver ofxautying o ik invention. Itis

produced as a va and, the t hod furth
tode mpdrtrgton@ thab theciREn ml‘h@f the inventin showgimd dscrfied herein gre o be

ta%etél s xgq:ﬁfég of ?1%1 di¥RRtst E1&RE Bﬂ@maﬁﬁalé&ﬂﬂebdﬁmdwmted for those
£ odascfalrre din.any of clainms 1-2
ilmkeit&d 4hd debaritrddrtein, r;at'ts end prqcnssas mak gg rgvessed gng certpin features

4. The met hod |
ofthe m?gt?fqm&f b Sl dipaeRePOerD L L o PR TR efpeatif ghe skilled i

thggl't ?néﬁt%‘tlﬁs dedckiption ofhe invention. pﬁhms oay be made

|nar romoO to 4. 5. The net hod idalgﬁ‘l
mu the alenents demne herein, withewtaicpartipg &og) 18 Spirtgpd fOPE O
sodi

um bi dium or m.xtures

YRR, d%i"(ﬁl : %fﬁﬁ?‘ﬂ{g‘? flalasurng1 aimed in any of clains
1-5, wherein at least three of the alkali netals are
sodi um
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pot assi um and rubi dium and each of the atom c ratios
of sodiumto potassium sodiumto rubidium and
potassiumto rubidiumis in range from0.1 to 5; at
| east three of 15 the al kali tals are sodi um

pot assi um and cesium and each of the atomc ratios
of sodiumto potassium sodium to cesium and
potassiumto cesiumis in @ kahgk r®m 0.1 to 5; or
at least three of the alkali netals are potassium
cesium rubidium and each of the atomc 20 ratios of
potiassimd tthdd Sb I r oDl Edisd Wn ¢ Pudel b ebduet ancomprising:
cesiumto rubidiumis in a range from0.1 to 5. 7.

The,
met hod GRNtAH R 3 PR ofeed AV Heh 12 YGFRISTL n=Cthee in the
in i 9?1: IEnD S.J L tion
alﬁgilnéﬁgiﬁ%% netg+¥ﬁ%%ﬁg. %%fé cafa PPt 1t pAduce a total

e net hod as clalned_ln
anypwddwt @i risatl - ifc vhdeei phe t deudy dpogdnctouvberesn the

hydr ogen, 1ight hydrocarbons, .water,_or.m xtur

theraate REORHEE bR 1o SO HERCT R 3Ry 281 ol Be0 10T MP,
1- havheredd féde KLt ACEEHDACONEbHEtONE 65 desTeabedo.2
inclaiml are 30 also controlled such that, per gram

of FHale Feckes bduemrer 0IPayr afscrade nbeedo. §heginpgganic

at I ; ; h : t
nydora Bt Ah cofbrife ifkall fio 0hT Balle, cwherein &

0. INdadPaone eof otiedaksl hgmébel sahtacisngn atkali metal
determi ned by nmass bal apce, , 10. The t hod_as_cl ai ned

i n AEPFCE o FRT 1S 511&% cfﬂét%ﬂ% BBHE ooR| ppoTic Humber of
cong t{ ONs ap) deggdi Red1éAs€! 8hé drohecorat$6 of an alkali
control [ ed such that the crude product has from

0. CODEL ChaBing s dEoMiennenbenlicd. at yeast bl Eekan alkali
fl t T .n
perme%%magYJal érggﬁ-%%?g%e?%%%ert ﬁﬁeggépog}f&ﬁ E!Lah.gegn a

i n an € crude Teed al so

hasranddNremt ot al teont endnaf 10 Ni/V/ Fe, a total

het eroat om content, expressed in grapns of N /V/Fe or
grams dFOHettbRDNT Ea%Fhﬂ$o?°E$bBé°?§e8F t%ﬂaefﬁgure’
COb ACL 4 e CORAL &L OREe@SE U85 CT hP8EoEENCEBLILE 818w, or

al so controll ed such that the crude product also has a
TAN;ombimatl ok / thEeeebnbenusing/ ar teoparahurer §208n800 -

800 °C, a pressure between 0.1 and 20 MPa, a crude feed
flow sufficient to maintain the volume of crude feed in
the contacting zone of at least 10 % of the total volume
of the contacting zone and a hydrogen source flow in the
range from 1 - 16,100 Nm3/m® to obtain the crude product
having a residue content of at most 30% of the residue
content of the crude feed, wherein residue content is as
determined by ASTM Method D5307.

2. The method as claimed in claim 1, 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

¢rude product.
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15 content of at nost 90% of the TAN, the total

Ni /V/IFe content and/or the total heteroatons content
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ConﬁmlieashydMaEﬁeaﬁ'm@e Hmlkali metals are sodium,
potassium, and rubidium, and each of the atomic ratios of
sodium to potassium, sodium to rubidium, and potassium to
rubidium is in a range from 0.1 to 5; at least three of
the alkali metals are sodium, potassium, and cesium, and
each of the atomic ratios of sodium to potassium, sodium
to cesium, and potassium to cesium is in a range from 0.1
to 5; or at least three of the alkali metals are
potassium, cesium, rubidium, and each of the atomic
ratios of potassium to cesium, potassium to rubidium, and
cesium to rubidium is in a range from 0.1 to 5.
7. The method as claimed in any of claims 1-6, wherein
the inorganic salt catalyst comprises in addition an
alkaline-earth metal.
8. The method as claimed in any of claims 1-7, wherein
the hydrogen source is hydrogen, light hydrocarbons,
water, or mixtures thereof.
9. The method as claimed in any of c¢laims 1-8, wherein
the contacting conditions as described in claim 1 are
also controlled such that, per gram of c¢rude feed, at
most 0.2 grams, at most 0.15 grams, at most 0.1 grams, or

at most 0.05 grams of hydrocarbons that are not
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condensable at 25 °C and 0.101 MPa are formed during the
contacting, as determined by mass balance.

10. The method as claimed in any of claims 1-9, in which
the contacting conditions as described in claim 1 are
also controlled such that the crude product has from
0.00001-0.03 grams or from 0.0001-0.01 grams of coke per
gram of crude product.

11. The method as claimed in any of claims 1-10, wherein
the crude feed alsoc has a TAN, a total content of
Ni/V/Fe, a total heteroatom content, expressed in grams
of Ni/V/Fe or grams of heteroatom per gram of crude feed,
and the contacting conditions as described in claim 1 are
also controlled such that the crude product also has a
TAN, a total Ni/V/Fe content and/or total heteroatoms
content of at most 90% of the TAN, the total Ni/V/Fe
content and/or the total heteroatoms content of the crude
feed.

12. The method ag claimed in any of claims 1-11, in which
the contacting conditions as described in claim 1 are
also controlled such that the crude product also has, per
gram of crude product, from 0.00001-0.2 grams of naphtha,
from 0.0001-0.9 grams of distillate, from 0.0001-0.29
grams of vacuum gas oil, or mixtures thereof.

13. The method as claimed in any of claims 1-12, 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.

14. The method as claimed in any of claims 1-13, wherein
the method further comprises combining the crude product
with a crude that is the same as or different from the
crude feed to form a blend.

15. The method as claimed in any of claims 1-14 further
comprising producing transportation fuel, heating fuel,

lubricants, or chemicals, wherein the processing
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comprises distilling the crude product or the blend into

one or more distillate fractions.

16. The method as claimed in claims 15, wherein the

processing comprises hydrotreating.



