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PREPARATI ONOF BRANCHED ALI PHATI CALCOHOLS USI NGA

PROCESS STREAM FROVA DEHYDROGENATI ON- | SOVERI ZATI ONUNI T
weeaalsgeoisnd of the Invention Cross Reference taCRaiSaioed34080

Application This application clains the benefit of

PReBARANIERYOF e S8tk sl ReRn oM SR Apppcess

| NVeNgTRRAAF AR/ DESI INROGIN A7 RS ISONER IR TYOtS UNIT

preparing aliphatic alcohols. Mre particularly,
enbodi nents described herein relate to systens and

Bakighonld off gre Ipventieni ng branched al i phatic al cohol s
C éﬁgfe?ef‘é@%’ﬁél‘a&@:@%ﬁlféﬂﬁéﬁoner' zation unit.
| on of ReTate Ali phatic alcohols are
i npoTlna mpplévatipo ulaties tedenefyof heS (RredisionalaApelidatioy Sefial No.
Lcatj Qr converted to other chem cal conpounds
6((/2{)]9524@1?32}% b&ﬁtlg 2094 f at es). Surfactants may be used
ngpﬁnﬁa&MShy of appllcatlons (e.g., detergents, soaps,

The structural conposition of the _
al i pinas pltéseﬁit Qﬁd&ﬁhomggnera’lfyl relates ¢o syseenpy aydendtheds fof preharing
surfactant and/or detergent (e.g.,  water. sol.ubi

alinhetie glcakrlpi Mowi«yp%rﬁaula%y,mb@figpe%@%%z%‘wﬂa alsad ystoms and
mggﬂ%@%%c?%tr@ahﬁg %é {Hf ﬁ@lﬂggc %}E&{%§ﬁﬁ?ﬁ$é gor:lll i ohatmﬁle-lsomenzatlon

u@ik.i phatic portion of the allphatlc al cohol . As the
linearity of the aliphatic portion increases, the
a “t.e., affinity for water) of the

i t h ’
et SATBBRIFRRE af i ehE i Rha AR FAy Be uiBfrg foiRey of
applicRh&tsl o c@h&‘éﬁé@'to Sthef aledn@bil coBotiRisr(egs surfactants, sulfates).

ncorporating branches into the aliphatic portion of
Stitfectants pragibe ased l@@n@mewffaaﬁh%ﬁlpnw;@ i HETTEEES SPRRS> o1l recovery).

g lo! S t§ %& CéS oLﬁogillpog H{@agqéo{hp%%{lg gr agnagf 1|nh?(§1ce the properties of

gﬁaﬁé@t&m At/ dr RetepdenPad. | Watet mmmﬁbubﬁega@mmy Ry obld water
ed if the branches in the ali phatic portion

f
dbﬂesgeamq:mmucsdj fibacthe atiphaticlalpgbola Her gﬁarnpﬂﬁb\@atewolublhty may be

%lpzl (E—E degﬁgt?’%EM{pég{ﬁ‘gP?? tgllég gﬁfaél?%aﬁlc al %o‘l'vI %’Q 1 linearity of
o el fortiBh bic ?é(}s&f B ard oG 24 fEahp Eorswrtéra@f fRtaliphatic

may "I ncrease co wat er “solubi I ity and/ or deter gency
albhéherfatiantoby é&créaac:t Bmiss thehwdter sohibilitsiiand/ey detregency performance

bi odegr adahi | i erties of the detergents

cAIERPAEE e SRS RpRMeT O RORBIE Dkt Go the alphati
bRG! ROE018%w I8 $Blubility and/

pg?t %hogﬁﬁéé{ﬂ%h%tlﬁ ngcfr)%(gggﬁgcgﬁg ﬁgﬁgﬂg%t [ phatvrc al kuyl1 RA

defepstnsy bk aﬁph!zftmraﬁﬁdhbhmnfae’&mt erﬂ@radlabpilta,t hczwqwcr, toif the aliphatic

may i nclude nethyl, eth e
alco)lllol surfactants may bye reduced){f the %ran%l\{es in the ah% {10 portl%n of the alcohol

surfactant include a high number of quaternary carbons. Incorporation of branches with a
minimum number of quaternary carbon atoms into the aliphatic portion of the aliphatic
alcohol surfactant may increase cold-water solubility and/or detergency of the alcohol
surfactants while maintaining the biodegradability properties of the detergents.

The aliphatic portion of an aliphatic alcohol used to manufacture a surfactant may

include one or more aliphatic alkyl groups as branches. Aliphatic alkyl groups that may
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groups. Quaternary and tertiary carbons nay be present
when the aliphatic portion is branched. The nunber of
woo@sesTiazy and tertiary carbons may result frpoT/UE®E04/034080
branching pattern in the aliphatic portion. As used
herein, the phrase "aliphatic quaternary carbon atonf

refers, ta carbon atomthat. i.s.not .bou t .
fos bR s aioB e R BEh bt Phiey  BI ) PRodi gy pigher ally
Il t QEIbbhORSy 8E Bred@RGilicRele iphkiSportion i
grg%qsm%@l&gfag%’ 960 to Si ng?]_et gﬂ et al. en?i&ptl elgpo lonls_
brindhgh| FThBnembéred qRaternaryandl tediany caliornsasat iegHbfromyibie branching

T S S —
at%rjﬁﬁ’ G 185 @%B%gtoﬁ[ AP hofbGAHAAL 2P IRASESH A6%s. and

I odegr adabl e tergents Made Therefrom" Summary of
t he Brovessdsi tomanfaetive bramelwd, prachirplabiohel wimpokidions agydepaibed by

produc by t hod that jncl udes .. drogenpat j,on of
R PR Ne Lol Snalfan ek drentfiEa: BEE PHRAA baRaRalcobor
' i y ' | Qt{%ﬁg j ttomaR] O Phtent No.
Célg%%lstlrg’e%{rﬁ)%ﬁta g%r?%gléaﬁde fgtr%%g%gltﬂ}i%gni%néneri zat | or€1m °
6,150, 322m)\Sihglelondeal ientitded GHphlyBraacicdPainadry iAdeohoh Comgositions,
an average_ carbon nunber fram7,.to . In an enbodi nent,

ang Bjpdegsadabledaetergepts Madenthersirgna
of ?.QXW&QE@E%&E@[ soneri zation unit includes |linear

et rns and parafr fins having an average carbon nunber
f r oninta® ebtbodAentsatiphhtie slcohols ey phpasimcédlay bawrthodribariticludes
refers to the total nunber of carbon atons |

| a,
dehytleeenasion Phpajsfignsds olativg and iSPB’éﬁ?@lfﬂné?fiﬂhegOlﬁgnS ina

dei&ﬁ%)d %ﬁ?ﬁﬁ)ﬂ gggrﬁ@ﬁzi ﬁ&&‘ﬁﬁﬁ thﬂrg&sy Eeg s‘géeﬁln 3 : 0%%% Igllehydro genation-

s, s derived froma cher -

isPmesatRn vitt thBAstlude BB bfing tnd p&raffarsdbiingsnianetaecarbon
feed stream may be dehydrogenated to formolefins in
nirhigerdiesty dto g®n armmb@%\ﬁemt; g proceys faerd gtroamy entinga

OB B A WAL e SRt g o v

c ﬂﬁn HEa6r e 20 By, Ak sedifrdis aie phiasd ‘datboniRimber” refers to the
ehydrogenati on-i soneri zation unit. An isomerization

topa] aoaber efbvavismmt atorsi meamolsicale Adie procgss fepdh BFwRT pREEFNG 2
oG P PhRER i SRS G R A ke

TRILE! pldygisof ornyl ation of the ol efins, unreacted
cé)n'po}rjwents fromthe hydrofornylation process nay

be
sepanalerst £ pation hitha ippraififns in.ﬂm fgg(ﬂq slireant wdhi be ¢ehydrogenated to form
ogﬁggm§€ﬁgo§egé%q%ggsg {obﬂﬁlgl {}ﬁgga%t 8 Sgl%ro%to% gne resulting olefins

afif &)iga(s? g gﬁﬁfgh%@’cﬂéﬁ%é R Q8 2B dy JREREERIE RRM stré AR fnay also be
in the ydrogenat i on-i sonerizati'on unit may be such

isohrtizédi the deltydiopgniticmnisberizitiofiung. Manisoraerizatien atpwess converts
nunber_ of branches per olefin nol egu qusr about. 0

7
linesr st (225 unbrarchstl alrfmebing epshe ndPgdoMegged olefins may
b& h?dr%?otrmlyia%(f t%%r&ﬂrce gﬁﬁﬁ%lc alcohols. After hydroformylation of the olefins,

unreacted components from the hydroformylation process may be separated from the
aliphatic alcohol products. Paraffins and unreacted olefins in the separated stream may be

recycled back into the dehydrogenation-isomerization unit.



10

15

20

25

30

and/ or ethyl branched ol efins. The isonerization

process may produce branched ol efins that include |ess
wo b@s/oatyeut 0.5 percent of quaternary ali phati BC/ES19041034080

atons. The dehydrogenati on-i sonerization unit may

include a catal yst that has two functions, to

s orprs canbicnian AR K 2aiSatrisn Grafiiuti® may g such that the
reﬁigégffgdﬁ Hed ofeMRMUAE QUSRI RINIbRO BB raBdch PBr M1Bfifi ni¥Btule from
| u

e a plurality of zones. The plurality of zones
aborany0.7 e b 28 . fThedtranched vlefins mey enclurds, butswe peidimited to, methyl

reacti zone. The first reacti on zone nm e
an G A S 1o B o he HAuP S BP G R rodine Cryhbolefins
RTnBATERES 3 e O erodh O ARG AAY AplIcR3MBan atoms. The
detlpdrp déragenddanoerizatoreunifmay daditdea qatalyst drat bés twwefunctions, to
araffins_in the hydrocarbon stream ma

y. be .
delyirparnsiretha Patin 9ok nd i ispRatieethy bictins iptp brehskglefins
in %‘%&' eﬂﬁsodﬂﬁ&t,ei‘géhgfﬁl%%eﬂtﬁhli%ﬁéﬁz%aah R nﬁ? iRAS&ELplurality of
into the | somerizatidn zone h the isonmerization zone,
zodbs. | Basplualiposf ones mby idvtudeladirsnsadtiontzoae end & s¢vedd reaction zone.
olefin stream may be i sonerized to branched ol efjns.
Therfarsticastionerdns mepihes dehydipaensbiay épice dl icseadnidiiagtioa zone may be
al cohol s b d [ - '
oSSR Bt LS S5 0 A B S ey

th& HEIR A0 gBRNti REzcHRP At aéRtla HErtioh b thepandiice thé hyhratdribon stream
al cohol  products. The paraffins and unreacted ol efijns

may bedehydengeneied tglefiesfolpyodiice astrparg eaxiched 48 plefingo fhe giched
th fi _ ' . '
olf it S RESBE Ry dr oGNS H S SoRa R BoA A i BAKEAREn one, o least

a b6HiBn Bf Be'RSHAsAR (RS dnti@hdd@lefin stream may be isomerized to branched
dehydrogenati on-i sonmeri zation unit. In an enbodi nment

olafinte Hiiur rgenhat otfins swyseiceatdrsd toaliphaia pldoRels bydydroformylation.
tacked. bed configuration. The stacked be '
e e e T
S%ﬁﬁf@rﬂr&ﬂ%@%}o@ﬁceﬁ ah?ﬂitﬁ%&h@ﬂpr%ﬁﬁ&@ n'![‘hé%arhﬂ‘ﬁh% tan@unreacted
ortion of the paraffins in the hydrocarbon stream nay
olefinglgtepdrmgehataegcled by irédting at eagraquuden eof the paraffins and unreacted
olg RS B WO AT PR Rer BB ft nEB Ty s

e@é@%@%é@ &cﬂﬁ%egﬁﬂ@-is%}nehﬁﬁﬁh @iortion of the ol efins

n the enric ol efin stream may be isonerized to

br antrhadembefimost, a Tbteydosgenativedisoimefizationnaitineaycioelude & sigcked bed

to aliphatic alcohols by hydrofornpylatian.. After
confignertionm/ibg stagkeddredy @Plilg? Agata 'pf%F Qaﬁdﬁ%gegﬁbon and a catalyst

Whg ' Y bR B4 ASs in th
chI;soo uecegg%lﬁg%h |?:§d'cho Sﬁ?‘prﬁggﬁ%?gﬁ The paregfﬁri nsS 1z;\nnde _
hitbeaBesraahehby e dlydaspenayd toeolefiytolpeativoy adirean eimghed in

at |east a portiaonof the paraffins and unreacted
olsfias.i ke drolshinistiean grayrhe passed into an isomerization zone. In the
. dehy.dr.ogenati Qn- i . ' it ' b
ST RT3 L e s ey e
iddBietizedtoCtthiichied oRIARO.AThHEBifaBichedtoldfaRShaycbaxmint exted tofaliphatic

al i phatic al cohols may be sulfated to formfal i phatic
akohdlabe ydiefamytationh ddicrbydreforamylagpn of helgng; eparaiips and

ulqrré%étg Slefing Qt%ga%:l may be separated from the produced aliphatic alcohol products.

The paraffins and unreacted olefins stream may be recycled by directing at least a portion
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al kyl groups. h certain enbodi nents, at |east a

portion of the produced aliphatic al cohols may be
wo@yealokysat ed to form oxyal kyl al cohol s h sonePCT/US2004/034080

enbodi nents, oxyal kyl al cohols may i nclude branched

al kyl groups h sonme enbodi nents, at |east a portion of

b h i phat | | I be. . .
ot BRI G B (SR SHEAT B AR PR O SR g spgperization
uﬂslﬁ ordnBQ dile@h éﬁfteﬁngﬁ}ﬁ% it bnatofqbsth &i2%88%n RRit.

ated to from oxy "ates h sone enbodi nents,
oxy alnkegttainenitsidasentsyat lqast ambetidr efftbh elipledticalcohplsupay. be sulfated

Brief_ Description of the Draw ngs..Advantages of .t he
togpea afighati suitFonnome HLRGHELS 6&@@1%&0 HER ggy incluide branched
algiliég&ﬁg'in the art with the benefit of the follow ng
tar"'ed description of enbodi nents and upon reference
t o thecacaemimdyheds,dit Eastrgsortiomofithe prudubédaliphatie plicolials may be
a schemati c di agram of an enbodi nent .of a sys

em for
opiafainediy fra Ry alGohakt e SomcIRBPUmEESn habiSTatcSthols may
. i . ; : | .
oS PR RTHLLGRL L, f1Ga SpER K brodced
biRhEH GlipkatieradutibBanay bepétadiydated mofonh dramshedethoxyalkyl alcohols. At
dehydr ogenati on-i sonerjzation unjt and_a separati

leastiatporirnsefhe axyallprl alreheld mavdreisHated ndrpm paaplkyl I%‘EITQF% In some

d,. ffi ‘ D [ [ f
oS RBRG iR, e TnfPRLRAE bAnSHACHRI fodhe 0T AT ©
Bakf DEREbGoRbLOB Prewitek Ng a

dehydr ogenation-isonerization unit with addition of_ an,
addi Advardageh plthsquedsohingentioayillbeasne apprent de fiose skilled in the art

tic di .of i ment f
G BER R 5 R SRR Pu BRI g gutrnce
tABEYEHRGRARKE AP iSSINBE whRhi On unit. FIG 5 depicts a
schematic di agram of an enbodi nent of a system for

pr odBEF.gddpicine heagmatic girgrane obdrceshldmgr ¢ig system for producing
de r o ation-isonerizati.on unit wth.a,stacked bed
bRl el Swrep s RyarRgRh 8T
sus Cﬁm.'zb&e?_iét_@a ValehRHs diRein bea! éapstimest ¢ o SEeatl fo¥ froducing
forns, specCific enbodi nents thereof are shown by way )
beihclexiatiphatid aicaHuds whimg dehydrogendtion-ibenerizatibe udid god B Benfration
in detail. It shoul e upder st qod t hat e drawi ngs
uBih P SFREIAHY baran%g erel e E’iﬁ?ﬁ} ﬂ‘é%?i‘?%ﬂf g alJ‘itfjlr??f'ended to
li i i F ' ; | imeRf &P #HySehOBe Produc
o 19 PP RAE LR AMFRaL | SHh A1 5 O5eroduing
braeldd atiphbtinsicotedunshad €dety/drepenatmintisomeatiatios uhi wifhragldition of an
within the spirit and scope of the present invention
agdjtignedl hydigcdyon HEea@ppended cl ai ns. Detai | ed

Dos HiEs! OR-R o S RAAUHGSst B oProduc
synt RS2 P Mo AR, Gaghil PrBLRAN R UE s Frocucing
branched aliphatic alcohols using a two-zone dehydrogenation-isomerization unit.

FIG. 5 depicts a schematic diagram of an embodiment of a system for producing
branched aliphatic alcohols using a dehydrogenation-isomerization unit with a stacked bed
catalyst configuration.

While the invention is susceptible to various modifications and alternative forms,
specific embodiments thereof are shown by way of example in the drawing and will herein

be described in detail. It should be understood that the drawings and detailed description



10

15

20

25

30

hydrogen and carbon nonoxi de) using a Fi scher-Tropsch
process. Synthesis gas may be derived by parti al
wa@orsast7son of petrol eum (e.g., coal, hydrocarboOng$2000934080
reform ng of natural gas or by partial oxidation of
natural gas. The Fi scher-Tropsch process catal ytically

converts, synthesi inta.a. mxtur
E) 58 BAPHRER i T bRt € o e B BRA Ml e Bk on e
c 13’? g iBRASoR Ao doVerRAmEdTHEHon feq@X MBAR; SRNAIIMHHVGs falling
products. The products froma Fi scher-Tropsch process

within thespigeahdfseppe diethp prasemitinemtion as defined by the appended claims.

asol j.ne,. di ese il), Lubricating oils and waxes.
D.g'iao%‘i;?sc?*PuS‘%Bj .ﬁlﬂ?’Bé‘gcﬁe?tsstrearrs may al so be used to

Pr € PEYEoEABHR FlolikctR hRSWelsSnthbib GNer R Y PntBEANOR (Ee.V @ #rure of
For eXxanple, Tinear olefins are commodity products
hytdhagenand cearbeh monbmide) henge doaberi Tnoporh pwogebacBynthesis gas may be

Usi a portion of the process streagm, o produce )
dqr}Vﬁa Sy Pattil parabysdgn Pﬂe?tgfﬁ@&n fe- & ﬁr%a&gpéeg;srefamng of
r‘ - 0 I r‘ .
w3 TR p SRR ar sk, B4 EBChROh Syl hads cuaialy
cdnivains sptlicateganimo deriktneeof produdts thetinclmdes sahwatefdydrocarbons,

exanpl e, surfactants derived frgm branched ol efins
A by B RSP TAGRG A TEBPLHRPYIL P! SRYERBICO Ry By Brgducts.  The

S AR RUREE 85 QTR UG AE RGPS NEH .
gdulifiq diceltoil) Nlabsing oifeyndevaréd ect ed by the presence

of quaternary carbon atons in the branched portion of
t he Eigeheadirapsch pmsessiicans saymise terushd i RiRRHE Qommerit) groducts,
i 1 h 1 0im at. b
s B R Sl LB AR A T it e
udegilifyedle %fdﬂﬁbﬂid)tﬂ@fadurﬁbt@ﬁﬂsn %Jsirfgr Osbitibn 6Nthe prdvesswtieash to produce
olefins froma Fischer- Tropsch tpr ocess stream may
lingae pledise mapiénwensn e esopenisevabie afpdisgtheedrApseihpeess stream.

enbodi nent | i near o] efi.n be convert.ed .into ..
o1 an OBt forh oS R R B ihuaahibayy
sUrPlchRn RHOBS S IRafoRERY dF @ URAAbIeOArf-3 ANRY dezidbd BBnBranched

an isonerization catalyst. Increasing the amount of

olefianuwhg Haw inficassd deaténsetibility and/oFimsprReed detprgprrgtproperties
roce st ream [ rease the.ecqnom ¢ value of .th

Greeetd Sthehnk Tieed S T JEul Aot Sletirdiuing me
strBR AT ey, ?BQ chede®beietedntd MafiafehiRiy SarB6PERES in the

stream that 1 ncludes certain amount of ol efins, thus
bianchedaoirtien dfitke surtwtamt.cSwddotrty medefipndcasbed pleGaswith a

Such net hods are useful, for both Fi scher.-Tropsch .
I G B O B ST SRRAIOE P HEYS TBHIPL PRErE e i pigperties to
surBRlantd\ehivee ﬁ%ﬁﬁdﬁ&%ﬁ%ﬁﬂé . POAIN T RERRRed &%EHSS%?I%&H]F ischer-

conposition may 1 nc e paraffins and ol efins.

Tt@ash pr@cess streamn nafy ihdreash ity @oacihanyabie efdhe steeanb enrsache

up of linear paraffins and ol Sf'i n havi(ﬂ Et Iegst 4,
crshedJEmiss R aﬁénww@eea?w &g fpganche Peferutth gminimum
ny88 e ERMAPbS ABLELARH aldoiiBadr B G RomEHIRNE br an

pr or fr y ol'rgo

ocess om an e I"en rization process.
isomerization catalyst. Increasing the amount of branched olefins derived from a Fischer-

Tropsch process stream may increase the economic value of the process streams.
Methods are described for increasing the amount of branched olefins derived from a

process stream that includes certain amount of olefins, thus increasing the economic value
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Fi scher-Tropsch catal ysts and reacti on conditions nmay

be selected to provide a particular m x of products in
w0 b@s/0sEst i on product stream For exanple, a PCT/US2004/034080

Fi scher-Tropsch catal yst and reacti on conditions may

be selected to increase the anmount of ol efins and

Eﬁe&iﬁ%‘?ﬁt'ﬁe%pﬁ;%’q%ﬁéﬁﬂo e ey it R P i oddiPstreams
EOPRIIhEQRS B YRR SBLESHREs HAt iIndRId8 §@rot~,£%oﬁ§munt of

paraffl ns and decrease the anount of ol efins and
oxygérﬂa;tdmcarbvmﬂaai Steaparompisgionanay peludepadffing aad olefins. At least

Fi scher-Tro rocess nm . .G ou I .
o EOTB AL DR GGHBI FHEr e bamade U o isp: RATEBS 61 glfins having
a’ﬂ 1@5& %%%rboﬁ%orﬁsr ﬁlcﬂﬂi toI igNdattel att&nf ' Agﬂr ro%%@hg eed stream may be
henium rhodi um™ platinum palladiu irirdiumand
obmmed lfnonCaleclya’E"Eropmﬂ peaneks oafrornns eflylensmibigbmetizationiocess.
by .a Fi scher-Tropsch process are

hy i QJ%S{’%% I@ﬁ %SI “\%ﬁrerf’étIP’éF%‘F‘ﬁH@@ ngy l?f"&%?éﬁcgfiful tq provide a particular
rrF % of %ﬁugﬁ ﬁ‘plglr Ii’eﬁh%ﬁ ﬁé@d rrgt;/%b cain! FRFLD né{ule,ﬁaﬂr“%gﬁlef‘-ﬁgopsch catalyst

saturate ocar e suita
arkd ®attieon cBmdmmh nsly be aeiscte@d o morhsd the bmotmtoovdsfig mhd decrease the
80 percent ol efins, the remai nder being saturated

ARYUR S RPTSERRS 20d Y BRlS T hetreims Adisemabivpler th@ @ﬁ@b@h@@ reaction
| efi
031{31 par 14D nsg egferélttg cg?eagéejtl oug%ﬁ%a?%ﬁl?g ocreease e amount of

o]ﬁﬁhﬁﬁﬁd SkyaKatey intthestdaingoner i zati on of ol ef| ns
Commerci al ol efin products manufactured by ethyl ene

ol i gbheeatalystiused ay eFisehckdirensch prachss rumy be osf?\étcerguw o

C(S ncﬂnﬁg ' l %ﬁéﬁe@%é&a Gﬁ‘aurg?ﬁ? ¥g%5he s 61?@1&({%, Bl?t are not limited

toC{raﬁ KﬂoBQlt q{uh@amf ThddiNaXp1b@nudh GAUEELA), RRBoMl8f Ioamaﬂﬁ Catalysts
parafflnfeed streanms is described in U S. Patent .

anfl @pdigdRns forghenufzatire of bpdrogarberespscies by qungcher-Tropsch process are
Pre ration O Hydrocarbons" and U S. Patent
fﬂ?@ ¥P™8n Serial No. 10/153,955 of Ansor ge et al.
ent | Wer refFA6& &SR to ANEsRECPRIpAH Qftaf ahy ﬂ:[%%fn of oleﬂns and
O efins and Use Thereof To Prepare Linear ‘Al cohols.
Sawet@dﬁlwdmparbgle@ma}ebe $10‘tabbr éhayi Figchet-eersclo lsheefamssnﬁy amtain from

I M Y KR

pd%@fﬁn@a@@@th@ﬁéorﬁﬁbul}{%on entitled "Al pha-Qefm
Pr oducti on; " Patent No. 3,737,475 to Mason,

ent i Inlsethe eﬁdlhnidanéﬂtﬁgffmd@tmdms bomaimngnieﬁhﬁnd&’atﬂﬁhs a¥e obtained
entitled "Aigomerjzation

40011toK| er et al
hgyedparRlI ygs o B ol lrsemg%wn@é@ﬂq e fommercial olefin
Q&?ﬁéﬁﬁagﬁg&l nﬁ%@%ﬁo&%oﬁfeﬁﬁat cﬁﬂc oo rllété?ieiﬁrthé Db Sates by

efins ma y pro
cmmrm PhidiipsoChetteital dongdahey Stetit(emied] qw@hy l(a[sS_\IEODENE®) and

paraf fin dehydr ogenat| on, isonerization of
Brjihetealem. nsiacking of paaflbwrrimproduce alphy- @I@ﬁ@and payaffin feed

stRa % ?sséc%gnﬂéﬁ 1Hrl?.§.ulga%erﬁ I\Fb‘/Qlfs‘%@fbrsg‘B@ st il rocess For The
Preparation Of Hydrocarbons” and U.S. Patent Application Serial No. 10/153,955 of

Ansorge et al., entitled “Process For The Preparation of linear Olefins and Use Thereof To
Prepare Linear Alcohols.” Specific procedures for preparing linear olefins from ethylene

are described in U.S. Patent No. 3,676,523 to Mason, entitled “Alpha-Olefin Production;”
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i ncl udes branched ol efins. These branched ol efins
maybe converted to branched aliphatic al cohols using
WQ 200508%52 echni ques. The feed stream may have BCT/US2004/034080
paraffin content range between about 50 percent by
wei ght to about 90 percent by weight of the feed

RPN droeBric i BEeer Shiden SyhE CugiERtiiong B Phtent No.
3WB7Ahs 1ORRbH, | Asitled NAIhEESeffd PRANBLGHY 4aH IS Pibdd®. 4,020,121 to
olefins. The olefin content of the feed stream may be

Kigenwseh, atiied “OigomntizasipnReiaethan $xstebd Mogef ey dhone-nigptioned
PSS B SOTRSRAAL OB S LSS AT LSy
ptddBR (el cBibridafoAiac Ryt dFRRtion BPpAYBIRIS£@nRRAydrogenation,

nunber of the hydrocarbons in a feed stream may range
isonemediianoo24pharolefigr enbodi nents, an aver age carbon

nunber of the feed stream nmay ran from4 to 18. An

Aver T EPHORCH AR VPR DI e OL SHBRCS 3B gcagen stream that
il R BB ed A0HS. MR grahﬁ}egl%%eﬂ?ﬁ ‘hga{l)it?é QSR BeioRed aliphatic

an average carbon nunber of the hydrocarbons i n a feed
akbh@amsingyatiasgechniq@es.t Thd ed btremrmag Mboclh praffy coawent range

aver age carbon nunber. of h%drocarbons in a feed stream
beipeR g‘?@’é P pgFReRibY Weight togbetApesarb Ry Wetght of the feed stream. In

: n r

o BSOS MR SOSN8
peicatbyavsgiittparaifind) yTheofead fitvas may hisg i lwizrdiefinsh b elefin content

that is higher or |ower than the desired carbon nunber

of s decd sreagraaybibrivaenibout H0 paeent by fecight igbays 50 percent by
' fved fromdistillation of a process streamthat

[ ‘udes a broader range of carbon nunbers. In an

enbodheesthpositidre€ths feed dedr® ina¥ include hydrocarbons having an average
dehydr ogenati on-i soneri zation unit includes

carbppnwnber rARSiAg &6y 4 (paiaflnian smbpHiEnanbrey-ayewie aarbpaguiker of the

of alinear or, branched structure., The no-olefin
o bR & 20 P RRRRT Bbd M izt 1 o BB Fisfs an average
carBén I@ABerIf HRAMedBYedn fay 8 o8 iRkl D% 1§ WRia¢&aBOcarbon number of
percent or nore of the olefin nolecules present nmay be

thelhyyHepcatbens insa foed str¢annaay rqnge fwingRto thalmierteardparodiments, an
skeletal strycture. .In certain e i ments, at | east

SRy bl of G byiecaPur e ERC g ias g AOTb0 17, Tn

sdrh&188boGiRfeRRNarP KRk fle@arbdh MbEF &F hytrdRAHIoAS 8] PRRA$HESR Bay range
in which greater than about 70 percent of all of the

fromek( to 13viIe othee smhodnwhishan oleefgervarboh nanibenebitydraratimns in a feed
ed in certain enbodi nents

kel et al t t
StfeI LAY e J1O8} ?‘%_fo {L}Sygﬁ?%f?gﬁ?le DAYABHEE mingy doynts of
hydrb EAHB ATy ngna?cgt?ﬁo‘g%ﬁel%i)fﬁaﬁlsﬁh i ngf {Jogieeg Bgaﬁg?@ﬁ&ﬁ%ﬁ Sarbon

sonme enbodi strea ‘ Ins in
nwhbarhaigde. [[easie ambotintddtsy e fepdstreat nidyebealegived from distillation of a
nol ecul es pres?@%ﬁare i hternal ol efins. Branched chain

PRSI SHEARANAL e edsA ¢Areadar 1apshe bereba b eshat i
al ¢ oﬂfénsetﬁﬁocﬂmen N Eﬁﬁ%ﬁgarﬂ &’%%)%&IO%Q/ g{oﬁ)is&ﬁergzgtiaré glait includes

hydr of or myl at 1 on” process. or I'on
mono-olefins and/or paraffins. The mono-olefins may be of a linear or branched structure.

The mono-olefins may have an alpha or internal double bond position. The feed stream
may include olefins in which 50 percent or more of the olefin molecules present may be

alpha-olefins of a linear (straight chain) carbon skeletal structure. In certain embodiments,
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herein, refers to the production of alcohols from
ol efins via a carbonyl ati on and a hydrogenati on

WEe@SMO3T52 O her processes nmay be used to produP€T/US2004/034080

al i phatic al cohols fromolefins. Exanples of other
processes to produce aliphatic alcohols fromolefins

i ncl.ude, _hut t Jimted, to, -hydradration,
ey B e o L e B B O
stglpégagﬁg%t m%é%n%‘éﬁﬁtih WhichIHEatEORRP M dul 90 pelceRbf all of the olefin

uct stream may include aliphatic al cohols
mivdacuteg acenalphveslafies cfa liosar parhtresketedaigimotufa may be tged.in leertain

an enbodi nent, a verage, carbo unber of the .
erbpgiFpgRisdo ap%‘@ﬁtoqqgﬁmwéﬁpww?&ﬂﬂoi&r E_ﬁe}ea SEPR Y Rgylerived from a
Ffs@ﬁ%—efrt)%&ﬁ]gkcteg 43 s0hR BifolifhdhtE TROL %%ﬁnelﬁ@eﬁﬂ%ﬁQE which at

carbon nunber of the aliphatic alcohols in an al cohol

leaastaboct 5siearemmo ity olefiigaolecuns prosent hresniemat niefids.nent s,

an average carbon _nunber of ali haﬁi c al cghol S in_an
al coRsnchedehast olsfinemay hagiorw&ﬁa&or ranghed aliphatic al¢ahgls (e.g.,

i V M Ofcc j i < 2
SRR R RS AR OREROR DY PR BRI gp 0o v
hérein] feferb (€ tpabducaoi ofhlostivlstrom défimstvidy dirboaylgoh and a

stream that includes paraffins and ol efins rr,ai; be
hydrpge@tie procerso Qtherargenstsy arthiesised apredicealipbatiqaipehols from
The hydr.oge on-1sS0 |.zat i on. unj. repl age.t wo
ofF e pERHPG th el SRR RAeR il iRl By Rotuc
bétehy H51aaeiat toORyditirhtion, bRRBation and hydrolysis, sulfation and hydration, and
dehydr ogenati on-i soneri zation unit nay dehydrogenate
eprication asd hydretiert.i Hee eqmepdsionmiian elophel predust sirepgn may include

ol.ef.in d/or. initial olefins present in t

o6 dtpBUREEtipe Bht S afenaumBieE e Forh o 31, man

1R BERHAE B avétageddanhorSiuniy oPlela@pMticcohols in an alcohol product
dehydr ogenati on-i someri zati on of "the hydrocarbons in

‘sttdaen iy sangh frono'¢ fr bb ningertaiarentbodamdnds, an emtregk carbdrsnumaber of the

cat al yst be .a ,single catal yst. The.cat.al , N

aigiic MRl ot Lcoipl s SheRmi ey 18Pt B ncHt HiLps a Some
ethBodimen®@, HLINHRYSBhLIAMbERS BllipRAH AL InSANEIInG Abio@hct stream
catal yst), h other enbodiments, two separate catalysts

nmlap catge droim 1 didf ¥4erlenther enbediorenis) am awdragekaatbdmadimber of aliphatic
configuration in _one dehydrogenati oni_sonerization unit
al%@ﬂli)%rmﬁ%%ehemégw&%gmr rBrert rﬁ; i on process.
AS UGEEQR! ElithdimEnd I RAESAMLL ST dhd baratfins and
yst" may

cata e one or re catalysts. I'n certain
olefihonhaybeaisrodacaliinicy dgjgtirigenations somerizatibn anit.UThé may
have several points of entry to accomodate djfferent

dgeragsnationrizemherizating U Sy Splate aiRdeps)dent URKHiR St Her
B ERZRE 0y A RO BB AG HR Ar EIRbE rationun

mdi; delgfikodeyate parifiiestol¢fRnmd ioeicoize eHeliesulinydslefad f@Wor initial
streans that include olefins and paraffins derived

olefipnpissansin the bydwsabon ageays tocbrpreghed alefinaniy an ¢rabaeslimpet, a catalyst
dehydrogenatjon-isoperizati.on. unit' refers to.entry of

B B e o OB MR e PR P

hytRbéarbdil sreah. Gh @er®din BRIbBdigHhisY a BABRESmay be a single catalyst. The

catalyst, in some embodiments, may be a mixture of two catalysts (e.g., a dehydrogenation

catalyst and an isomerization catalyst). In other embodiments, two separate catalysts

located in different zones or in a stacked bed configuration in one dehydrogenation-
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A first hydrocarbon stream including a m xture of

ol efins and paraffins, may be introduced into
waledwpasgenat i on-i someri zation unit 110 via fiPGL/US2004/034080

conduit 2 as depicted for System 100 in FIG 1.

Hydrocarbons in the first hydrocarbon stream nmay have

an avera e. arbon nun;;gl }flr(ﬁm7 tt,o 18. eI.n certain A d
lsgm?&a HX/E?S Gy ROF AU P HGHIB PP (58T As use
héfefr amm&g@ﬁﬁuﬁﬁs@fﬁsﬁmnw&g@w rﬁwmnef dridrk RathKsstsh

some enbodi ments, hydrocarbons in the first

hy dr mmembwémmdm@mtm&ag@mm onit maytheve several

th t b
PR o EPEGP Gl BERhToRt Sudit, DRget Sar By may be
frBH{T@tﬁE-r rﬁ&@hﬂig uhfds Aol st RERARD ‘E;c'afﬁ‘f)ﬁts%f pf’octaésrs%teams include, but

hydr ocar bon stream i ncl udes al pha-ol efi ns.
awl 1ot Anoled fton aochlmbmrhydocicarbw stneam; arfulyetrobleoss ﬂllydnmc&ﬂaoe aimeams that

iog e g 20F OPeRE P & AL B BTy <SR torioed R Fenty nto the
ARl RIPRIRERA B ol éfafs T N

rom a Fischer- ropsc
deleldysheagtéonaisomarEzasioneinit 2iaiolighn ongdit mdie, enary pbasst a
portlon of the paraffins in the first dr ocar bon
st r e &Ry s %Cﬂalmﬁaqe@@eﬁla{ théqeuq£§Ye fins apg garpflips, may be
r f
ol depl o ARMoh R AR i B AriRShafl 112 08 depicted

fart$gsteaerOsinfea@n .mHydoearbsmynarthe fekt h@drpmmtcﬁreansm@pﬁﬂve an
hydrocarbon stream _The isonerization process converts
ayqragegaromarnher fiome’ to 1 Hﬂ&ﬁ@ﬁé@nlhoéﬁﬂ%% hvdnoearbons in the first
d f I ed f
hgdrﬁg ?%lgsetﬁeaﬁ] &%15?1%"8 %glra?’%l ¥ %%B% Sttﬁl b o198

elﬁbé(ﬁﬁﬁhﬁaﬂy(ﬁ@cab@tﬁﬁ(ﬂn e f&sﬂ@@kdcﬁﬁaoﬁ%ﬁr@éﬁ %ayqﬁ% bh 86krage carbon
with one or nore netals or nmetal conpounds. The

n‘@ﬁb% f;@ll 10de él3 | h& @bﬁ@ﬁh@@énmt&éwdm@@lbens inghe Erst hmdroca)bon

arbon s

syt BEThoVeGR B ol alibet #oRna BT BRI rieafiChs, o st

hydr6ddrbsh diftainBelREQCASIR-SEARA nmerbth%a%l@ﬁﬁ BSntBR otk Bt
aver age nunber of branches per ol'efinnol ecul e chain

hygirecarieon stteam migolst grater than ekout 40 pemehiodithetvtd amaunt of olefins in

o R B S . G ST oy e
prRERQMl R L FiscAl-ps@gRobdEber of branches per ol efin
rml ecul e chain may range from about 0.7 to about 2.2.

h ot hﬁedehgdn@gdlamennsp,mmza’ameumg €1(yahivest agfortivramfthe panaiins in the
I ecul e ch e fr about. .0 to about
st BydrorEbueaRaga a%? 71%% ALFIO. ChilgAs) & POrtigy of the
re@l‘ﬂﬁh 'oﬂ:ﬁﬁs 25 IEa?s o"i‘tth% @l s tﬂgtewé}Q gﬁgﬁg rﬁ’l‘%%ﬁt 1 the feed

crys al [ ograp anne i ameter great
stb'dammnayﬂfbélsélmnded 1651ﬁodd¢ara sathdthyaroéarbﬁﬁ asedne dTht isoaefikation
t enper at ure As used herein, "channel dianeter or

PIOFSE CORYF U RS} £ o lbhriched alHER) ialoderdied ofefisns o
for I e |
G L R
stedafiiinay bébasth en aakallity $htalyst modified with one or more metals or metal
compounds. The catalyst used in dehydrogenation-isomerization unit 110 to treat the
olefins in the first hydrocarbon stream may be effective for skeletally isomerizing linear

olefins in the process stream into olefins having an average number of branches per olefin
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may contain at |east one channel having a

crystall ographic free dianeter at the entrance of the
wWG@e b@sogl7syr eat er than about 4.2 A and | ess t haPCHDS2004/734080

A. The catal yst may not have a channel with a dianeter

at the entrance, which exceeds the 7 A upper limt of

t . ' essSi : ja
gl e R SRR o LA BRIl PP Ak e umber of
brdAElRs ipeadlefin edodédule divirpmnayimps fiom ghout A7aoabewt atS. dn,some

ol i goneri zation, alkylation, coki ngf‘)ﬁi n_sone_ .
craberbaichsnasavepge aymberoiRignehss Petgrielin molpcule ghaw may range from

SR 52 T S 1 1l Bt el

mdletBleMRYinhSveAke Fbinfbsiiono e aidue20l efin i nto and/ or
out of the channel pore once the ol efin becones

br anthedehydrogenationeispragrization caiplysiamay cofian Argplie hayjng gt least

a free di.gneter of the channel w.thin ran

of s SRR o bareri e REERTEnellblh e BB Bou 42 A and les
th3f aBSRUA NBBdsurcdrt fdddh totpBRlt@eU A8, uséd Bere, iétaniiél @hameter or size"
carbon chain |l ength, may not have to enter into the

refaretd arecffdvting ehannd ditmster othgizrutph diffistbre xihe Zeplite padydiave no

cHGBeER RiF-eRTBarT h st Poeot feRsienpRre: iy ARGE T A" The catays
m&Q E6RHRR tabiQorcRBatRERIBAS & @}ysfaﬁbgraﬁﬁic g laedmh g dt the entrance of
each ol efin nol ecule were to pass through the

the lchanmel greatebtitan abouthe2 Alatlilers tirayaboat T Aal The gptatest may eot have a
CHIBRel O b 1O P P RERT NEICHEXESFAR i A lintof the range.
e i i s
wdesipdta¢ biefialbyqirodiws (@lgsfaromanirationy| digoinerizatioydalbglatimroking). In

stream may predoni nately have a structure ichis )
sopReFTRpRATERTSt heeodffanpotoratad) Fhnell b ke dameter along either

R e L SR

difffneion @fitier ol afireint idinrcdig 8 the LBhimet poiteainbe dheladelfimestbmes
a zeolite catal yst structure may_contain channels

braachedg 4 reoditeimalrbavera legptaneshanieh withidlige dametar aifhe channel
| | i
W% GOR o CRGH af e 2% REN e hall B AP 000 1 "

Si ZenayeritfodiBb@ sre6lefif ndSeoiRy dUdmooits hiph 4886 tiadi® length, may not
channel zeolites and t yf)i cally have a 10-T nenber (or
hayigdr enterint@ e zepkhis shynnel, diffuss dhrengh, end gxit theeother cpdef the channel.

Vi e d a.9-T nmenber or.|ess mal | pere) i.n_another
s & S raSbnlie seE RS eRsipetin ER goon et AR e ffrrespond t
the ihepdtal Afe ¢ fbriinchimar 8ddh®lefi@BtccileOF O I REE H6ugh the channels.

i ntersections, or interconnecting at any angle) in the

Moebofi the oleBnamal @srtially pemsitiatectbe whatmehfor halistasice sifedivierio hranch the

aPh P LA B chaipand sihapianay iy im theplgnne once
isDidetifed. Mdan23bodanl 8f a £2Mod4e pﬁ)%%@g’l)i&)h%g%}%éholg,%ﬂgmolecules
ZSM 50, ZSM 57, SUZ-4A, MeAPO " 11, MeAPO 31, MeAPO 41

in\ERB@arban SMeARSD3redaminalvlARSOIcivEAPEICh 46hranched at the ends

of the olefin carbon backbone, and substantially linear towards the center of the molecule,

(e.g., at least 25 percent of the carbons at the center are unbranched).

10
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ELAPOG- 11, ELAPO- 31, ELAPO-41, ELAPSO- 11, ELAPSO 31,
and ELAPSO- 41, | aunontite, cancrinite, offretite,
whgasoges2 f orm of stilbite, the magnesi um or CBECTUSIN04/034080
formof nordenite and partheite. The isotypic
structures of the zeolite frameworks, known under
ot her nane i Lval | 4 .
s SR AT P R AR A SR Y cof bt aving
free Al dhibisro phamp ahabMal £2 Ul aid 1Sisanasatnd7 BhaoRebothdhex and y
Tabl e, " w Devel opnments in Zeolite Science
plafiectnrtbe (P1] viesgeZeokitngariththe sperifiedradiapac] sizgpaay. bavgfyred to as

atural zeolites such ferrierite, heulandit d
medfiy bF ey el e i A b Bl BT Lol it puckerca
129 iR (Hn? Bl frucire$h bSdWieW T8B! J-2imdntR oR RRYsnthlZore) in
Ain dianefer. US. Patent No. 4,795,623 to Evans,

anathén tiewedif 4y, MBhdEé fseot limis tdvehdnod ForbaRy epaidniagion (e.g., parallel,
Ferrierite" and U.S. Patent No. .4,942, 027 to Evan

nORHIPIPRAPCHREIHTECH GPS: SF SRECPTRTHRS 7§ ‘yapde) RbE e
CoNYRLLLIA FBATIRG! With B R @b £60labbE%M. A b @R include
channel s. annels in natural zeolites nay be

motaniesieeds, farizer] Al RO-34, SAPOe$1,rAP 031 geAPORENR KEl-9, NU-10, NU-
sizes by r Vi ng an i ated al kal i | _or

23 R DT B 2B it ZRin FArSAS e, MeAPO-

11,5&{)?]'31&@@!@1,'1\99%9&3 ApseRi | Mehbyol Al ERCY%A@S(?AL MeAPSO-46,
cal cinati’on, to yield a zedlite in substantiallya

ELAPD-00FLAPOM], ERAPIORS],IRLAPRO-A3 SELARB OB 1a bhkAELA®SO-41,

al kaline earth netal wth the hydrogen form nmay )
laugnifey cangaiterpffakle. dspgendprm ohstubie et BEnGRR qr calcium form
I ' . '
ot R ERMIRS, T BounRORAErSr AL -IRAEBRLE N oun under

oth¥R)MGed, athytREoMdGed ﬁdiﬁﬂéﬂtn J eahitedt d@dworkrs ddscritd by Flanigen et
| arger ions (e.g., a larger alkaline earth netal).

al.;tin|"Aleeinohosplab dinlpamrsiieves and thesP aringicnkapée, aNew Developments
in 0t b LEBhIBLE 158 KPR ML RS IR of

f er MgFyidatirhicenlted Yuck-as Byrriekides hé 1R ARA ¥tilFRY nB§ feature a one-
paral |l €l channels in the alumno-silicate franmework. ‘

dirmnsiopal pdre structwenvith sporayizeater dightly smptlerdhin dross4.2 A in

. ‘i i ; ¢ L erite. :

o Edre o RN 8o a T BYE P GUCH n s B eAdpiapg For

Prddaring Ferp B’ anSeHd vt N, 4,0481001 td Blans, &RRlel tRisthoPRd
uropean Patent No. 103 981 to Wihittam entitled

Prépadog Femisrite, Zéestiibesonvening ghantfelsy iningtural gedltos tppprger channels.

T S SRS P S £ L gt
by kéndBhk MR LQo8hted lalleali §MthIldr@fkaliRE @&ﬁ?%gﬁ?ﬁdf Eé&&ﬁ{y 1B9wA methods

b
Crystafline Alumnosilicate;" entitl ystal I'i ne

(e.Zeahirtoeivimibn\dxthage @ptienalpafollogyeShpeilcaaton).tGyicRht eedlite in

No. 4,375,573 tQ Young et, al., entit]ed "Selective .
sulpsfgighy ﬁgﬁgrﬁaal Batt Replagre ﬁL%%&éﬁ st i Sineicoety metal with
toeHRkodhiThnd Fag et e P FECH TR ARES gl
zeolites (e.g., some forms of mordenite) may have a channel size greater than 7 A. The

channel size may be reduced by substituting an alkali metal for larger ions (e.g., a larger

alkaline earth metal).

11
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be substantially one-dinensional. Hferrierite may
have parallel running channels. Hferrrierite may have

webkdospsi’sal channel s that have free di anet ers PET/ASD0OH034080
by 5.4 A along the x and y planes in the [001] view

The channel s may be | arge enough to permt entry of a
or. t.hr.ough t he

i negyg ' i f [ Qn_out of
channe I(:éit)af% %‘ﬁgmlnglteﬁ%? i éqlbé?llgen é%aé/gxaivg BFEerile isofHRIc Eordipmsotypic)
frereapwioek sirmiire.e iheiglonifertt Siraditat Rl G E OSBRI ol BoYs
for B! g}gari ng various Hferrierite are aser Begd pyx-tay
ciysiallogaplypaxpe pfsf,alé@@harg@lam tﬁbadqméﬂoasilﬁsil:atgﬁameﬁrﬁf\kb tTiRSparalle]
1 ' errierite," U S Patent .
22@%%‘%?‘%3 75 R REREb BRoap eiof Zepigs hasroe Surime irhvic
Enewerkestiuoturhre Aesdtibed i Bur 4ol PR023 .
“%% Evans, entitled "Time %Opg%nﬁ%gﬁm?ﬁggg%& st egal" entitled,
e ook Y53 o i, Mailcd, 2024027 2
certai nn%emn%ya ﬁ%écnﬁ%le‘gorg&q?a]% g%ﬁ‘fﬂ'b?fgjﬁkw-§oﬁﬁﬁntzlﬁé.i4o®ﬂ6,245 to
Pleit eila).5U.SrePatddeNe oo 9185 W {13y r.ac Qxi de that .
gg,ves, as_a bi nder ‘mat e% gmgﬁ}}"?‘%ﬁ aZ" IF@F%&C?B?WSS or Preparing
A %S&%W Aemiesiligaie;” a?fétladp‘tCﬂya';tpmtlihe Ze({)l%‘te leatMté%bd gjnfedm@paﬁng
; ite, rillonite, attapulgite,
Sak ao Igllmr% )[Pgtatlt aS%t ﬁ% 45? F’isgg to PG el-aht ertiitled “Shlgctivat Brdduction And
Reabtior 6fR-Didubsitufed Abfaal g her eof .
Exanpl es of al uni na g{éggg ?garn%é):/ghl%%nc lﬁlsd%gt but are not
i mme@@mb?dlmudd@m fem gETRried (- @ﬁt‘e@ﬁlay be considered to
m na. bi nders mj% be comerci al |

.pas. Al
be g%%ﬁ?%ng%ﬁ% o?%alér}e,nswg% rdCTriRa e raay kavepardlalatinniag channels. H-
ferMEReA oY havd s10HaS ﬁlgdgzge@ﬁa? I’haﬂéﬁgﬁe{ %%%%%fszqft Tgﬁgﬁé%lﬁ along the

alumnas). In an e I men
X apéml_;@s nni_ghe lﬁ@Olgy@V. 1Phesclahnéls By b N4SE sn Mo permit entry of a
lin%fétoae%' 0 éfllfglll utili z@gg for catal yst preparation.
% gh- &W—ﬁ ;l“ﬁp ot hﬁ“‘ﬂtﬁh_db@ gl Mahemt}g'gbmﬁc}sadtiyooleﬁn_
Thé¢hAhé&ls n.an aqueous aci .
di s%e’r s?lgd;}]’ Hﬁa\ﬁ/{i}1 H%Qgp?]ﬁg@ﬁgtl a{:do%o(kgﬁ? 108, Matheds; gy prgparing
vargys iy édraerits anf deaaritbd (RTES i Fate® &0, 9K . ch .
«p i ghrdi spersity al umi nas maye bg‘roeg’ggpg’F?% f(gpdgggggle o4 antitled
GBI AriE Aer e 10 S aBatontab. 2 S596lto NAnkEbiah! ontitled
“Préceks ' i.nder Jmterial may range from
. %abpu?o%}:leé%g}t) ééatg%‘}o@ﬁ c g{eo_n@._se IrPﬁteng%- bieRntedivens, ntitled
Time iBffectivaliethod@or Papgeng F OMeAROYhd TPS 3id 0 I\%btg;bt42387 %c') Evans

1 n. ot her enbodi nents, a weight ratio of zeoll
en“h?‘hg%’:gﬁwﬂtf%rr%pmmﬁermge.”f rom about 80:20 to about
98:132 - Jy3 odijtents, a weight ratio of zeolite
to bi ﬁ’gaelﬁ %ﬁn%teglg}egpgo ﬂgfﬁxdﬁ?ﬁfeatﬁ‘?fbwgﬁ%ﬁtwa catalyst mlep bt cOmbined
with Srefiactany iy tapstsvedasiahinddp | g eppodiments, @
oy dEhydr ogenati on-i someri zat | orr%&gegﬁag'l g%falgﬁ%vﬁﬁ%toﬁfr%‘i‘?séa‘ﬂ“d@
ut ghe it Bmied o, pafueal niye 6ag. boetydriite, MO EhSorARMES atlaPRILHANLG
kaol@d] Simida" sRdLitign, to. t hf o ’
> Inia, silica, silica-alumina, hydrated alumina, titania, zirconia or mixtures
thereof.
Examples of alumina binders may include, but are not limited to, pseudobochmite
gamma and bayerite aluminas. Alumina binders may be commercially available (e.g.
LaRoche Chemicals manufactures VERSAL® aluminas and Sasol manufactures

CATAPAL® aluminas). In an embodiment, high-dispersity alumina powders may be used

s T me 12



10

15

20

25

30

nonocar boxyl i c and/or inorganic acids, at |east one
organic acid with at | east two carboxylic acid groups

W@ 2sloyusr boxyl i ¢ aci d') may be used. Monocar bPXY/UB2004/034080
aci ds may have a substituted or unsubstituted
hydr ocar byl group having 1 to 20 carbon atons. The

A BTN e B A
aRinGifB pbWadrd Gy HaVE a AlsPerBRy of Erehtbethah 90 pafeeht i adGhbous acid

formc acid, propionic acid, butyric acid, caproic
digppigiondlay il anoikgagifent ae@ fanidligram equivatssaisl dfiaepdr(pestic) per gram of

i,d I t ' i d eyl i e :
it SN R RBE LA ol e bRl onC TR alpmina
nfhuf0RE&EkY Sasdei ds include, but are not linmted to,

nitric acid, phosphoric acid, sulfuric acid and

hydr dctkight wtiaoif deoliftt Yindey ceatérisl yhdyoasgs flomapouti1:90 to about

A S RSB T A o o,
N 1 . t
LE SthBOAnSGIReRs LOREi chi AK€z d it A é?t‘hﬂété}ﬁﬂy g‘rﬁag/ggﬁr?%ofﬁom about

The |inkage nmay be at any portion o
8g:20 e about YRE. dolcgrtzin barbydintentss b oveigly rdtave zaolite to binder material
hydr ocay bon, se t wth less than carbon atonms. The
6?1%3{% ﬁb%gggﬁtto \%‘}}“ 5e: 11 Fhaphydroug basis.c or
ar oY { &tairl B F
ot o B A o R AR A ERE R B prepared
withtoae loe thorhmougdarb dyglic acidomdlar inorgahiendids Exaadulitsn ©fthe
t he pol)%/giar bg}<y| ic acids_include, but are not limted
mogocarhgylif ippd/QE ngreagicacids, aidpast onmereanis apid, widxatilpast two
i d1:.adini b i i akkc ackd, 5. .
51 AP S B RIE 38y 2B it may
hdvermsubstitateidr uhsubstiied I8diddarbyhiddap heviagilde 20 carbon atoms. The
terephthalic acid, phenylmalonic acid, hydroxyphthalic _
hydeperryigreran By paphintiptc, £y ¢l orimempiéer Beamnled of menagarboxylic acids

e - L0 i.C_aci i.spcitri.c’agi .
RIS oo LSRRI L nBRllinl 806 AELE 188 B g,
‘plﬁpionb@cﬂﬂ butysen®ids cafroic ﬁ@id@?l?@iﬁi@é‘c!i(ﬂ Jacti@¥Bid, hydroxylbutyric acid,

enbodi nent s, the_solycarboxy iC aplds maybe” any
hygkrexyeysleparianeicocid, salicybieneidamiandelis agivl, benvoiti anihand fatty acids.

I xylic acids . wth at |east. t carboxylic acid .
EREEC Afeal B Iul Ry ndiigiedlp. Sfte S ehopfon acia
sudfiipie Acidemt hy@idchlogicagidd, tartaric acid and malic acid

may be used as pol ycarboxylic acids. Metals
i ncoFipopayesdbaxylio agiddedyy tr cyeivetrnoylimsutsgre anatrgatic acid with two

cat al yst be net al h ronote the oxidation of
g Fipore prd aiig adrehef buBheb cobbarespsbaLkapddkage to
tr: j f
B LBA SR P SAIIREARE LR R gmen. T
palptaghoaxybé acid neaychayx a dsdiooarben segeemndiithriedsitihel0 carbon atoms. The

%xid tion stq;es.éf. ,.netql oxi des). As used herein,
hyGEseEPon S EPl ey 1B £l 9B T eRsax OB Remhent may
havB 26 cafBnCAsthS forloRbRe AR Wi twIRhBEY 18 Sacid groups attached through

the carbon-carbon bond. Examples of the polycarboxylic acids include, but are not limited

to, tartaric acid, citric acid, malic acid, oxalic acid, adipic acid, malonic acid, galactaric
acid, 1,2-cyclopentane dicarboxylic acid, maleic acid, fumaric acid, itaconic acid, phthalic

acid, terephthalic acid, phenylmalonic acid, hydroxyphthalic acid, dihydroxyfumaric acid,
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Metal s used in the dehydrogenation-i sonerization
catal yst may be transition and rare earth netals. Coke

w@00dasizen- pronoti ng metal s i ncl ude, but are nPCT/US2004/034080

limted to, Goups IB, VB, VIB, VPB, V Pof the
transition metal series of the Periodic Table and/or
tlo t here hcetalne nts,
iR hA hed S AL I FOREET afBRtinagidged glucaric
aeaaetfhb Boiy@@rbgﬁﬁi@dc%‘%ﬂ%t Ayl SRS bZAklaBBvEal @ yxﬁfsoﬁe
her enbodi ments, netal oxides such as, but not
etnbndllmamsl; the goﬂlyoaﬂmxgm gads maypbe axi Sd@pommbbls offtliesdboye acids. In'an
coke- oxi di zij

RSSO EREy Koty i SARRE A0 DGR pups and at leastone
h (ﬂroﬁﬂ%{ aﬁ%Xe({) AGH ehtRBARE Witrre BRI jEaﬁtaﬂg c1@alnh 'iific acid may be

p to about percent by wei ght certai
ueanltxsdxomemtb@xylmacadmunt of metal may range from about 5
bout percent by wejght, h sonme enpodi nents, an
b moufetds Tgpgra tﬁ‘gvﬂ? aéalévdmgﬁm%bﬁ?msnﬁmntcatab}ﬁb@@y ge metals

OBEFERk e R OB 5 e 5 L L A B

albdsmnzsom and maihsrdﬂoge@tm b8padffindt OVRtARR" a@ BscadMetedd, refers to

bi nder. "Noble netals," as used herein, refers to
meialnels Zto pma@%@tptetané/tor highen axedationatates (me. padthlagiidas). As used
|r1du u and hod cer

il e S 50 R P TS RReEh Bl i s dpto smatter
mbRules 5 ppn1to about 2 percent by MEIght basi s netal,

of the final catalyst. In sone enbodi nents, an anount

of nbstals needdh éhmyd@gg@tlﬁnommauoxscmimtmmsmon and

S I .
B W‘@]@m WVPoftRe BRRUon3AGS &H% opﬁﬁé iperif&E ql Seodfnd/or

t'he final catalyst. An amount 14of noble netal used
combinattteds ylakroafe datemtain embodinientst PdPtoNt, dloy Mn, ey Criand/or

céﬁ%&%‘% bo chj’éé'p@hnlge usgéit? erﬁgg&{rno gq%ggctglh gsogqeggét?onac%?alfyst In other
ethBEB¥als; mAR1 SR YR as,riﬁph@c lgﬁtéﬁl ()Sahréﬂﬁg 'xﬁfh cCn bfde, noble

pronote regeneration W thout eriorating
mptils or miprives dier¢dfenaydicalsyd s coky- dxeadmmgtehmpb&[t@&n fliequmalyst.
abo t 100 ppm Hi gher anounts of

abou
pl at @H%Oﬁﬁﬁ?fifg © Biia &&FQ?HP?‘Q‘“@Y range EQMeabopth a Rarkipsy mmiflign
t
Pgmged@@u%oﬁﬁ% eﬁ@%@é ? | g{r@%egta{neeg%bo;ﬁgp&ﬂg RN metal
mag kgt iftoit yhout 5 ppanoebbadioperdent Beakighe ]ﬁm‘ﬁﬁ&renﬂﬁdlments an
al um na powder may_ be mxed (e.g., mulled) with water
argent 9h Bl mAyranges ab@ﬁédftm@j@ ghput ﬁéer@mtéllynghwhe

res

S AR SR S BE R0 BE e pogpgempuns o
nieRlBii bt metamﬁé@pmfwem@\a@reoﬁt@taaw bindeF. ERIRSmBMLs,” as used

i npregnation. The term"nulling," as used herein,

hereipereders & metelsrny ot sroupvhat inclugdesplatipurs, palladiven tiridieme ruthenium,
o&%ﬁm %ﬁr}h&ﬂged h Qertain embodiments, an amount of noble metals may range from

about 5 ppm to about 2 percent by weight, basis metal, of the final catalyst. In some
embodiments, an amount of noble metals may range from about 5 ppm to about 1000 ppm,
basis metal, of the final catalyst. In other embodiments, an amount of noble metal(s) may

range from about 5 ppm to about 3000 ppm, basis metal, of the final catalyst. An amount
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forma thick paste and wherein the mxing is
acconpani ed by concomtant shearing of the paste.

w@omsesTsal |y avail able nullers such as the LaPCEESm™04/034080

Mx Miuller and the Sinpson Mx Miller may be used. The
pell et may be formed, in sone enbodi nents, by

Xtrusi o One.or re peptizing acid (e, g. nitric. .
ot Pistlle) wod i h oo deERheF o e oo it midyaifieprtain
. : I e .
TR RobTeglL i 00 OO0 B N o
fihyidatakyspr Apymonet dfirdobld hetalis)esy fiiaent taptourodel rdggnerhttorDoithout

Chem cal Conmpany) may be utilized. The anmounts of
dejemerating the periarmaaneg ok e gstalysbmay Be fulrepyngedtam gkout 30 ppm to

i t at:| L. gle et rruga o,
SR E00 B SHUR bRl oo it o (LR Bt B tem about 2%
by weiphy) Biepsean allodrse effect on gl dackhyse (b. gratuarlifal defid Bomerization
certain enbadi nents, a noble netal such as platinum
agtiY#y otelgsHVIMei um may be added to the zeolitic catalyst
afte e ! I ON.: ] ' .
et A TSR PP bR SRLAR ol W hnixed (e, mulled)
withvaegnat ofs or mokd Befabt@hpdudds 6K aBghs@Theresillihg Mdture may
may be used to produce a working catalyst useful iIn

beiipad dye aellen Cattests praparedh by mullineanay have syperior olefin

. addi.t i.on I o _the catal hd.in oy

PR R Ao AeP o A O e B B Phach o b muting

a @Rl Abiin) B b BrikME df powadts BEwhRh GffREn®vater has been added to
tenperature range fromabout 250 C to about 700 C. In

fogara thiok pesto aad midaresn thg reixing ip agdosmpanis by canenmaitang ghearing of the

f t..300 C.t t.600 C. 1§ .
oAb e HERRLTD A RghY R ek BF RearpichRy% Rl opd gip Simpson
MaR Sufllef By e lige@bout 525 C. 15The

dehydr ogenati on-i sonmeri zati on catal yst may be

cont ‘&g palletvina be liernfeidy st somedmgmairhents, byregtmsipn. One or more
dehydr ogenati on-i soneri.zation unit,k110.under, a vari e
PG E

S5 e G 6 JEan B eate1d i Eep Gefsabiingy 0¥ added to

th RS R Ad dgtRnhiex@hsbh Afisath ASQMRIJsE BerdativEaGle. 2
portion of 'the resulting olefins. In

Mﬂﬂi@@ﬁb%\@ﬂj loydroxsprayl zethytoellulos¢, nddbfifactvered by @he Dow Chemical
te e&atur es _may. range from about, 300, C to about. 700,
Cempany) sy ihediibe SHLPELS PhPepHEBS SHFHEF e dgigymined by

roufii8éxde .g{s}lﬁa@gﬁ;ﬂ/%?%%& éﬂaﬁﬁ%’)&nﬁé&e Chatéidl O Rb tefl-{l "pellets," as

pressure genat’i on-isonmeri zation unit 0
ugdd heregh, tréfersrte any slape waortmastgendalidmed bauiéridds. 010

at nosphere (1 kPa) to about 25.0 atnpspheres (2534

k Pa) It qeriais carhodimerinie nokle wetal syshes plafisugrand/or palladium may be

oG5SR Oy RSB 0S80 0 08y

kiiowrafoabibése bRilled i thesiph@res SmpldpdRkidbapble nikt4ltibe exchange and co-
enbodi nents, a total pressure of

myBiRZHMeY &R 465dda Predive pivwaking satahist usefid iedelydepaenation-
isél%@lg%agfé? og]a%ragfa n%g il‘pf élrgg%i%{lb %g}}oblle glime Eﬂﬁ{a gatgl%fgtlmgypgib in the
dehydrogenation reaction of paraffins. Pellets containing noble metals may be calcined at a
temperature range from about 250 °C to about 700 °C. In certain embodiments, a
calcination temperature may range from about 300°C to about 600 °C. In some

embodiments, a calcination temperature may range from about 450 °C to about 525 °C.
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kPa). h order to prevent coking, hydrogen may be fed
together with the first hydrocarbon stream Hydrogen

w@awsastspar af fi ns present in the first hydr ocBebUs2004/034080

stream may be fed at a hydrogen gas to paraffin nolar
ratio in the range fromabout 0. to about 20. certain

oo R R S e PP e LR PR Vb
hﬁﬁ@ba&emeréawﬁ deRydle b ArieR el drR R dSAIET 1 (P@ideP R viiidt of
0O may be sel ected Ssuch that conversion |level of t

cqzrai11a¢1tS| tn slehyﬁmgeeauem leastya fwertidae pf th phraffins0o widfes pad csemenze at

IEion 6 B8 P B St ih CRly B N EGN TR g, reaction
ar@e%mﬂe@ma Skl i (€ 1B 700 AR SMethtare, n

cycllzatlon reactions) may be mnimzed. Oefin
scnmm mﬂbscﬂmrentsamap eanign Croeasteait B0 Y& toyabogt §HE°G. eAcotabpressure of

S el SR T SRR i 0 o1
R SRR oW s

preasuaé bf dehfydmgetatiohHsomiaimatdongrinal O dnknsibeesdcrad @i range from
under st ood that the concentration

| | d b
a@t&oép.taﬁgowier&&é a)fo2barn\ e FselsreTil dhkPa)z dr pihst
et TRt3R o S L R FREAR 10 s e

reaetiq@emay tinge fibheatoantetnh@phert 10 10kIRS) it abou® SR dt@dbpleres (507
dehﬁglro enati on-isonerization 110 rm%/ be controll ed
Qg

to preveRt eelane. gty drogen iy bedpds logathenwith the firgshydrocarbon

stpe[)anglrlilf gé}l a% %Q%g%ﬂﬁ{hts aﬂtr 6}1{1]%1 é[h% grnrrg fny aL g%ﬁ%eam may be fed at a

hyﬂrﬁédnngas b6 paeffRdnblar G0 YA HRoenas i!‘r@rﬁ-ab&@tﬂﬁf toZa@ouPP0. UR dertain
10 may include nmethyl, ethyl and/or |onger carbon

erahedlmemsﬁmbmggen@aa ﬁ@g@nffmnolearatmg&yehq ip tRexpgafiom about 1 to
o P' ) anal ysis of the isonerized olefin conposition
l??él ‘e performed. Branched ol efins may include
quat REfiddnte AR iRldchRirddehbiionisoRRALAtfonGAPADSmay BE selected such
certain enbodi ments, an anount of quaternary aliphatic
thebednyetsioprlel obtheiparadfinmiotoléfinswhayce keipebélnw 40 mole percent. In an

RSB S A ety TRk
kée?ﬁfﬁeche E@H\/‘e%'ibrplfevém@\xz ol;i&f 1eastidm (L.he ldfé%g ?&ﬁﬁﬁgﬂ Bnd cyclization

ream MR anal ysi's may be capab
redéticng) may bamlrmmlmdwl @lefin aogeradn mlagbe mcs¢asedbyvaging Thereaction
esence of quaternary carbon atons may be detern ned
RS (S DL e GESKIRRES HER S %ﬁesas S eRqjions ymain below
| ( ,
RIS e MBS iy SRR LSRR 10 may v
hlgheﬁ‘fdegremoi bmnehmg thanheparaZfidato a]hq&é}@dmfgeﬁdnmn-lsomerization unit.

]\é %ena ed ol ei@l n solution. Aliphatic_branches,
Tt ghun Re Radsrstopd el the opgeatrelrsOl e ermraiues Niadehydrogenation-

isGRER2RRn unit 110 may be limited by the thermodynamic equilibrium of olefins and
paraffins at the reaction temperature. The conditions for olefin isomerization
dehydrogenation-isomerization 110 may be controlled such that the number of carbon
atoms in the olefins prior to and subsequent to the isomerization conditions is substantially

the same.
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A efinic branches, as used herein, refer to branches

on olefmc carbons. The total number of branches on a
walowbsloa77sond may be dete nined by summati on of PE€TYES2004/034080

i ndi vi dual contributions of the various assayed ol efin

units. Aefin units include vinyl, -substi t ut ed,

ol ef HigEnefgleERs aifisding Bl Geenai ﬁﬁhﬁggﬁgf@{lvﬁore{gay include
AR SRyl $hi SR BrzeVeG dHah BBskHes. Oﬁ‘;!iﬂo?@ﬁ NOBlAEAGEARR Resonance

conditions. In an enbodi nent, an anbun

(Il}bNi\/ﬁ{)saJiais}lslstafttmjlsmMeﬁzad gefotiemenbsitiophaay bn/\performnd Branched
umber of branches per ol efi

odi nent,, . an avera
8 Bl sy BHECRHY B 1R BHPHSELR FEMeES. Tt em%odlments
BT Y O T —
ocmiremay be pnnmﬁmd i 1ﬂﬂ NMR bizdysiheftthe befinnnag ipdisdte therext@t of
from about_ 0.7 ut 2.5. In sone enbodi nents, an

isgpsFiaionRftheple s 5» & BYEecHRN Hrear n FhiyVER anadysit waw he capable
of &fﬁéﬁtl%l@lguﬁ(ﬁe g{ 6%1%%&&%@ r']?h% ?)résgﬁ)ép Q‘gglgttem%};%carbon

to a

awinshn@nehdserpancdhsidd ¢hron EBC(llﬁ ® N)M%l%l‘ﬂlimq&st M&e type of branching
branched al efin conE$S|t|on Is fromabout .0 to about
(98- pmethiyh civgrisepyb T wges eFauRg) Ay bodetempaed by hedrogamation of the

oBAMSRLEHh T AR BLSTER SR g Bt °

examplliphatiy andhRa Gk ueed Heansletd 46 Banaid anibﬁfoléﬁﬁQ carbons.
rates may result in a hi gher degree of branching.
Oﬂnﬂllﬁﬁ/brab@@ﬁc%é@e%vememf@é@ hranghes,gmericfiio garbogs. pHrectetaﬂ number

f t ot al b f
of FraB o A oRBIGRE P s tEicRind o R Sh L iR it
cdfﬁﬁlb\)ﬂonb AR oiPYsshRAETENInI @l €A uﬁ1tﬁﬁclﬁ@@wn?§ Bi-substituted,

percent of the total nunber of branches in the ofefin
tri-qubstieged, skyligens amdh@retptr@-‘suhstlmwd @lefins HB® domounhend type of olefin

ol efi n nol ecu resent.,. in certa
S OS4SR Ko BATIGTH HstsyBrEahiot ofecting congigns. o an
erfibotRenQ fin %@ﬁﬁtrtﬁftetraow?ﬁﬁtuﬁéﬁméh Hﬁced%é}“t{)g’l%(v of

ethyl branches, if present, maybe befween “about 0.1

per chran canfeb i ot ama\paeergeemmb@f of rendhet atr (ﬂet(ﬁlﬂmmlanﬁle present in

b B th th th
r g%fﬁlﬁ : aﬂﬁé’q%s&gofmeéﬁlogan gﬂs@%@?@%ﬁf an Itlﬁ%mcl%t al
f
Iﬁb’&ﬁ%%m@ arpiﬁfh%g?lgﬁlgﬁlle%ﬂjd}?ﬁ £s ﬂé’l‘%l&ftf‘]?lm/ecﬁl%r?pé)s@%tgh?lgg;%ranched

present in the I'n° conmposition
oleﬁmnomponmor?lspf&m ebdut Of7 tbhbowta). Hom mh&rmblfdﬁﬁ&ﬂﬁ a&iraverage
errbodl a nuyher of aliphatic_quaternary car bo

R BraBchasper oleasuolenirpiRtan the Berchel olgfin permposition is from
ab%ﬁf 891 b PrETERAn ehfod BRI, %ﬁtéd{’%ﬁg%er ) ogpllfaﬁlﬁ%eisipgr olefin

bi odegradabi 11ty Ts I mportant,
maleatlepraseyt in ahdamneicd wiefiiByoniposition $s frhﬁﬂib@’@@u() t®atlout 2.2. The
percent of  the carbon atoms present an enbodi mrent, a

degapdbraiching ip g prodefiata, &pytreléﬁdazyrpoaireﬂmglpgoqee%@ndmons
ustgF%gr eﬁrr%% gﬂlcﬁ ity 1@81516 n% él%ﬁ% (?{ c%ta%p €, rea{]c 1onI :

I'ments, a nu
temperatures and lower feed rates may result in a hlgher degree of branchmg. Methyl

branches may represent between about 20 percent to about 99 percent of the total number
of branches present in the olefin molecules. In some embodiments, methyl branches may

represent greater than about 50 percent of the total number of branches in the olefin
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quat ernary carbon atons present in the branched olefin
conposition is between about 0.01 percent and about
wa@2@508176Ent of the aliphatic carbon atons preBENUS2004/034080
second hydrocarbon stream may exit
dehydrogenatlon-isonerization unit 110 and be

tran ed ot I OCESSi np.ts (e.g., a . .
S orlts P De O DB Rt B eleEulls miagppsgrin certain
Hlﬁb&l?ﬁen‘t’é fbs ﬁﬁﬁ'&go&t@@ﬂ}&&n@& th@%otél%beﬁopﬁ’xrahéﬂ%@ & other
e secohd ydr ocar bon stream may exit
emhbhgitrente a atinber oS brawheéspif pmwent ik barbetvixen about 0.1 percent
i ntroduced into h drofornyl unlt 1 a seco
ARG ARANE £ Pereenhof) eaﬁ*aﬁn .t Bliggc %otil%ééﬁn Iaet%yl or ethyl,

Pﬁ&é&h{) %ngg/f be 195% tﬁéﬂﬂoﬂﬁs Qrc&ﬂ%f%lﬁect]%&‘i’ %%9 P&E%B%es
converted'to alc
port |Ad11’oh9)tﬁc qmerpmmd atdnegfredent Antle Btanbl@éiﬁdleﬂn composition may
portion of the unreacted conEPnents of the second

bﬁw thenrbewt Lpereatrhilp crdomatomsRiessnbr I angmbagiment, a number of
af@t?a%: gtﬁgtgﬁitagfgdgboﬂ {1][0%@ pfégpﬁ)[q Lé@@fh’an 91{)(21‘[ 1315 r&%/oﬁt%e carbon atoms

esire rom e secon roca

pBdsé@a ot Hypieatiorisat iwhichtsisdgeaiabaity 1 ipowant] thetoienbaf bf aliphatic
(e.g., distillation, nolecular sieves, extraction,

QBSBRDTGAPN Aerss MY ibe Agss élsa@rqbpmth p@rﬁal;tmf threeAsh s present.

S?IP %{1@5&1 r%%tma tnﬁ}anle ﬁfg %11 a oY I%alﬁeg‘rrl] 8 8ar 8Ir1 g&ﬁlsné li]er%)}mn about 0.3

pEiREHtQAFIR: daASOrCAPGS ?fds@dt' ‘M\ ot(hEr &hibatainests 0 it of aliphatic
entering the hydrofornylation unit h addi ti on,

qudpaent daghongitoms presery in ﬁleﬁmwh%olcﬁnph@pbwhm fsdugtween about 0.01
f d ff
pfsFrt sl ahO LI Pt o e nBl St ah irsafar Mo

pr oducdondhfdscatydH Dfe@inMidyAdxiahyMobenakdA i§8Q B tion unit 110 and

hydrocar bon stream may exit
bel bhysferogenathayprocsosieg wtst (egn adnyidtofdrb@ylatinoh et eeparation units, an

RSB by ot §oréé§4ﬁ§f’%3ﬁéa'a€ﬁ”ﬁxﬁ€%8hr&ylsé$oaaﬂwerogerbon
str&A tnal WRit FEKRRIEnaBolsBRERSHi RG] 11D 28l HE A IEePinto

't near” ol efins and paraffins stream h separation unit
hid8fortiylatisr ooitd 1 by scardocondsit i bchrdnrt@ylrdfmmydmﬁlmmmﬂl 16, at least a

S S RS é‘%?boga'éltree%%'rﬁiyslfe'z%%med folcohols. At
1&%5 X & 6f %E?P&du@@&iélgéhché a’ﬁlazftl lsfsi ofri“a?t q{nﬁ% e?%g{nponents

quent orption ven esorp 0
of thestcoad pydidcaibonktrédne may dodh & dydrb 8frmyiatian dézetiombtream.
| east a portion of_ the linear ol efins and garaffins

f r omitt HeTRBIERIG G Pleding Yy bragPas ek dtdested. feam the speond
h3ERBEN {iftalh trdhoR ARG, gér%%hﬂ RkoBhh SR MRflel ,&d@ﬁﬁﬁon

I ns an parartins s eparati1 on un

niolétulig eiced, exiesttibe Ohd@@ﬂphan Nide@p ey a¢dedttonf Mid/or membranes).
separation of the second hydrocarbon streamto ﬁégduce

SepasptiicHad leghter pastiomel @abmb@lgﬁm@@maﬁw@ﬂ pleéas and paraffins
oy SRR A RS RSO B A P w1
addife, sé&@atlod"bﬁa@ MRsEIRREHbABNIS braaCRS Abfiffrom the linear olefins and
parafr;p nesrn?atlyulglfellslence the ratio of linear to branched olefins produced in the

hydroformylation unit.
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may range fromO C to about 0 C. Separation in
separation unit 118 may be conducted at a pressure

WO amgi0sysE r om about 2 at nospheres (202 kPa) t oP@bU810047034080

at nospheres (710 kPa). h sone enbodi nents, a
pretreatnment of a second hydrocarbon stream nmay be

per f or ned revent .adsor bent. i soning. An exanple .

br ' an et Bl R ER B A R oy et ugit 110 ana
chifeh BpaDBioh it )8 sfm%? tiom Sorid@Nn0a8 a¥pitteldh PP Soparation unit
UOP, Des Plaines, IL). Adsorption/desorption processes

138 snappseduich atllepst twp Stredmag, eransbed Glefirsst®ad and aJdotear elefins and
al .~entitled "A ef.aic 50 arbon_ Separati on Process;"

PRt Birein; TResPol D Sntg s e o B gty Srgit Py b contacted

Wi%?%&ﬂi@a@@ﬁ&gﬁﬁi@@ﬁolgﬁﬂar%eé (kg f‘é‘omecor%ga?@}éﬂ B %orrect pore

a S. Patent No. 5,276,246 to Cul I och
sigaforttiranthedolsties sndfor liSepalefins mgl Moafiins. Shteskiqmst Besomption (e.g.,

- l. fins." At.l i f the |]
solF it ReOTR e o PR Aroui el By e lelvg BrCE t kg 3 portion of
tHAHREr PEREESR ﬂ%lgaffiﬁé ESmARhfiechls Elt%ﬂ%ﬂﬁ?f%foﬁum{at?%ﬁts two streams

enbodi ment, at least a portion o near ol e
(apvda praneliddi dsfimststreamand y linearadefivisrad pataffing dtfeain).

hydrgcar bon streamin, fjrst congui t 2 via linear )

ol ef PRPAFMIPIFERGIS ey welpde @ fsA fed confaiping pdsorbenitfpeegaration of

" ; i At .

RIS S ECEL LRl SRR AR BNEHY o nd s
lipean diedids ahd piraffins sabanhSbgarationsiemperabedin ¥epdratiordunit 118 may

linear olefins and paraffins stream my be introduced

rages oM 3porht ) GetoyabpBita G dn-spre smbpdimaniy sensration temperatures

' theq br 2d ol efins_stream
g TR L RO R 880 A o SRR S5 pha o SpRda B g e
caiduerdat aprbaie SihQin@drd@n abdiit@ avindspheRR ¢IEOkT) & bt 7
conduit 124. a some enbodi nents, at |east a portion of

atgnosphgres{dd0 bPok ilnsome eabadinteptse & pretrsateans of asecand tydrogarbon

j .0 second .conduit 114 vi a,branched

st ey bO BT o BN B B Rk ArCexrBI SR BlY s
ad¥eftiof/lefpBorprabeh eda Mdéd focat LGRASBEx®@deparations technology

aration unit 118 and be introduced directly into a

se
(U@ﬁ pustcessn 08, Dea Plahas, L) delsamtionekonptinntypncessaseasrdesasibed in

UR) GrsRERAT 28O gt i e B A lBiscbicposttiyt Separation
Pﬁ@@dsﬁ’t@g. Paet! N5, 7022090 18 KaF 6 41 Ocm At ¢ lilt@"bgm%c}sstions For

may have several points of entry to acconmodate en
Usst indlgfinicSepsratiorsd end Us$.rRedens NoAS, 206,246 heMeCnllotlsttirabaentitled

wentering.into. t h formylatjon unit" is defined as
Ifrﬂ%esﬁh?€§/ep8fa?lﬁg E\@é@éfjéfelﬁé‘éﬂom %&%‘P@%%@%’fsor nyl ati on
unit IATeIcN j Qﬁ‘m]’
suchAfJiréggg?sa str efg?r%mi%haglogégfg,g M%%)?élgf%sﬁ{g’té Tt gg;a{lgp orted to
otheldirbeassiag usity @miier storedron el dinagendiodmerit, s teisi Zpdrtion of the

.unit. 10, a, dil uyent hydrocarbon stream _gases and/or .
linga @F%IH?/ eiiR2R iR SETALERE D RARDIRE MiGRdITS) ISR Fosarhgnctroam in first

co@if i3 0% 18R ME€Fh and paraffin recycle conduit 122. The combined stream may
enter dehydrogenation-isomerization unit 110 via first conduit 112 to continue the process
to produce aliphatic alcohols. In some embodiments, a linear olefins and paraffins stream

may be introduced directly into dehydrogenation-isomerization unit 110.
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fromother processes. In a hydrofornylation process,
ol efins are converted to al dehydes, al cohols or a
W@ ooobiosEEst on t hereof by reaction of at | east aP@DUE10041034080
of the olefins with carbon nonoxi de and hydrogen
according to an Oxo process As .used herein, an "Oxo
process” refers t n of an ol fln Wi
C o bOY IHShE R n AR ARy hloRAs SheeT i Br Bugiorigd and utilized in
offRk Brocei® stfhmb An@or stBredRAkE vEAhBhdel bldis EB&HH@PZ@"IH some
al cohol containing one nore carbon atomthan the
egbadineangs, et kefista, portiant dferbrimydied blufimy ka¢anomay erit egmesionamit 118

an Birtiodle Qa8 etmtenchl 407 s tyaihodels pF GBIt other

eHhBBGinfen) @SR a%ﬂm%mra&he%gem s@%r epa @kﬂ’@ rﬁakaq%ﬂqmn 118

nodi fied cobalt "or rhodi um cat a atio
and be oftrodockdf disedtlDio aaydﬂoji@hgrlmoe wdéscribed in U S

Pat ent No. ,cﬁ_Bl 621, to Slaugh, entitled "Reaction

Rat e<* 65054 5&’ ecatkﬁa*r%%eamrfwawg#hydmggﬂatmaﬂ@mema@twn unit and

Spf 5P W DAL S P
Qfommlatidrﬁdnt Hydnaf avekbedralpoind oty tﬁi‘acconhinadate entry of

ent . 3.239.570 to Sl augclg et al., entitled
oA YRR e SerBh OF ot enioipg o e hydroformylation

u%; %%eﬁz qothgls%lr’}ggf ét%L R‘%ea ! h{ﬁ)otﬁg ggﬁ%gr of E 61@{ é{%}t I1:hrough one

oBinore @ity Iidnﬁ:ﬂ Eﬁtrﬁp’leé mcsubﬁpﬁfc@s‘systﬂems 2RPuder Bt are not limited to,
Tert-Phosphines;" U S. Patent No. 3,420, 898 to Van

adgjitipnad seeane froméﬁhydrpmamsmgn@nwa@@mwrooa drlm;nt amimnarbon

tgan‘é%%e@ %og%ﬂ@ﬁ OFC%lrh nLST!tr% Siﬁ%{%%q for Tbs derived

franotl¥rpebeesads. al ., entitled Sl ngl e Stage
Hydr of or;gl ation O defins To Al cohols;" U S Patent
No. ylagiroHymyligtien g@ghsseqleﬁns are @nm'reu'lleédo aldehydes, alcohols or a

Cﬁgét?"fs@%? Y 56&%%‘9 ol agios P e P PO Tapnoxide
ard hydr@feh8cordidg e alf@x8Broddes. As A2E 1AM bh Mo HrSceSl” refers to the
al.”, entitled "Tertiary O ganophosphi né-

re@esisal af-a@al¢fomyith Carbph a)oaszdde hhdshyd?agcﬂmn thDpreSerdt® 6f 2 Gktal

a@ﬁ%ﬁ%%%ﬁﬁ@ﬁ@t%ﬁh‘}olﬂ}fl S&w CO%H@I@% ong mare carbon atom
thgﬁﬁ%rkttarﬁﬁg oRfiR01n ather ARrMBAnWLAS] Froflssd, a nfdlddd &b process” is

Bi cyclic Heterocyclic Tert eriary
use o dhiseth@einak t'mGdified Do pTocess’ ’eoe%s to dd Gxo platesstihdiases a

Pfﬁgﬁ cé%ééfﬁ&wg’:’%g ﬁgpmfklﬁ@h%‘&dé%qﬁgﬁ@ O(@aascﬁo ” %ﬁ&gl@i catalyst.
I
T T e

toFladgd mgltEﬁé‘RBaﬁnmees(llGETataﬂyﬂEDHy(MBKirﬁg'laﬁoﬁul’[ﬁ gCPaBit No.

and gﬁ Surfactant " and in Pat ent plication
Sé1:0oft tongJeughont pe7engigled HV@HO@BmW@a&stIﬁ ps;t §eS. Patent No.

3%%%2%%?%?%1%&5%&@%3%%@% Bl ERUR CRERET U Pgpt No.
3,23NHED to SlBugh et al., entitled “Hydroformylation Of Olefins;” U.S. Patent No.
3,239,571 to Slaugh et al., entitled “Hydroformylation Of Olefins;” U.S. Patent No.
3,400,163 to Mason et al., entitled “Bicyclic Heterocyclic Sec- And Tert-Phosphines;” U.S.
Patent No. 3,420,898 to Van Winkle et al., entitled “Single Stage Hydroformylation Of
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"Encycl opedi a of Chem cal Technol ogy" 2000, Fourth
Edition; and by Wckson, in "Mnohydric Al cohols;

wormanasur e, Applications and Chem stry” Ed. POT/USIE#H034080

Soc. 1981. A hydrofornyl ation catal yst used in
hydrof ornyl ati on unit 116 may include a netal from

VET RPetriodic . T 0 0 Y
R SR S S B Ba R TR g TR Pt
Nel. 3440291 totren HiaKR oY alRindtiedreSinbie Sﬂ@g%@ﬁﬁoﬁn?jﬁﬁb@@f Olefins To
compound. A conpl ex congaound my be a & oug VH et al
Adenhiplssield-SwiPetentNpi a1 > Bearpishst o, antiglad dHydnefiromyéation Of

Rt SL Bl 0o o SRR DR SRU Bmstaion of
O 0T 0STPhhi 196, LAIED055b Mbriis let A€ enBlEd @ &t 0rganophosphine-

limted to, cobalt hydrocarbonyl catalyst, )
CobiltrCarbohpk@ornplexés; (Bt PatentiNg 53,496, Dovbiouvfoptscs phj engitled “Tertiary

By By OB P8 0 o SR SE40 om Wit

d - if: i : . f 3,
et © Eﬁft%d”ﬁl%écth@ Eiét@?béycﬂa- qeﬂﬁaﬁ?ggsp?g%-%%&ﬁﬁnﬁ Complexes™;

gases | ncl u ut are not
Un® Raseintidlo. By, 808 v Mias@yettahesitisled 46xo Aleatol OUsihg Catabes

B TP b SN B ke, e
R34 PR, By Y ABER  ERO TRy O

Fér. Makiag y fitffieesars, apas Surfictaoohinad msU My draese Apphichtida Sk No.
nmonoxi de in. a ratio fromabout 1 to about 2.5

. | ) . .
1ophg 109 satitled @%‘9’@? %@rdh?ri;’reyﬁﬁaaﬁn (A4 Highly Linear Alsphol

- et ' t Lhs:q.hydrogen and
PO pec B AEDL BSu b I or € RIL B8y B ERSR- I
“Ineyclspetiia bf ChéraicaETdhdbloRyt 20005 FonirttEBdisiofaddtyaickson, in
wcontains a hydrogen and carbon nonoxide nolar ratio
Mpaehydgc vdcatiols; Mapufistuie eApplisationsgnd Eheatisted s dma dem. Soc.
1dpgdrogen. It should be understood that the gas feed

may be a m'xtyre of carbon rmnox! de fand hydr ogen gases
onl yA hSMAifbesl st chasat0y Msedlin GOdM Rl A8 vhitan 8 May ihdlude a metal
hydr ofo%l ation unit 116, olefins in the second
fromdrroup VB of grerRealordiealdble. it esrafyratiedV UE imetplainclude cobalt,
cont i nuou em - cont i.nuous., or., bat rocess. I n case
ot R eSS Bl e G Sam B GEb b pys complex
corRRAd Y @l QP16 SoBndSndybel ' GrdupNIE AEtPRAMInG! With a1Rand.

about 1 1. en operating hydrofornylation unit 6 as
Exsanpdes @irligandsinchudadnit ere ot himsteddy, ahogpHing phadphiit, Dside, stibine
hours to abopt 10 hours or even | onger.., ction ..
oI M P LT MGIP G i A FBAR o146 CigyP i ot limited fo,
cobhR Wy @BeMbodd RafalysO c@pﬂlk'}%l%e né:liézsﬂa &E{l)%]s‘g,' tHodium-phosphine ligand

enbodi nents,” reaction te atureés 1 n

catalyht of cvmyinatiérsrithereof.

A source of carbon and hydrogen for a hydroformylation process in

hydroformylation unit 116 may be a gas. Examples of gases include, but are not limited to,
carbon monoxide, hydrogen or synthesis gas. A ratio of carbon monoxide to hydrogen
applied in hydroformylation unit 116 may be in a range from about 1.0 to about 5.0. In
certain embodiments, a hydrogen to carbon monoxide molar ratio may be in a range from

about 1.5 to about 2.5,
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unit ranging fromabout 125 C to about 250 C may be
used. Pressure in hydrofornylation unit 116 may range

wo e@s0atysut 1 at nosphere (101 kPa) to about 30BCT/US2004/034080

at nospheres (30398 kPa). In an enbodi nent, a pressure

from about 20 (2027 kPa) to about 150 atnospheres

(15199 kPa be used. .An anmpunt. of catal.yst .

el abvobea et LRI e AT e pSa bRt Fhs mytareatip from
aB&M 1M8a¥out VPR be W B Hydtof@eny@dtichaindl Mt Ik otlRl 8hbsdiments,

in the second hydrocarbon stream may range from about

synthexs gag tleeh somtahg hydrogen and eulyin eresdningovolar tatipdiemd.0 to 10.0

abqut 5; be ysed in cerfain e dinents.. I.n an
RS OLLE SOOI GUP A 2% 4 GDGIS  hydFogeH and carbon
ek Rk QI 3tid @tk ko 6.5tBaFi e las h 88\&EE 8Pcarbon and hydrogen. It
condi tions. The second stréam may i ncl ude sol vents

shdvdd belondenstoddithet therges Sl stagriteiaahixyuraiof barbbe nibaskide dnd hydrogen
reaction. Exag)l es, of su%h solvents_include, but are
ERRSE ORI TSI $as QPSR SPEbImatipRs Beregk et oni tri | e,

sul T ¢l BReRRdyARbA L 156, MRRAHEAREINEB) RSN 18 n Hay be

at | east 90 percent and even of at [east” 92 percent
hpdry fdrenykatdtd wswera continydus) sanimgdnsinieus ariatch bocek$) In case of a

addi ti on, ol gfi n conversions to aliphati¢ al cohol s, may
COEHIEUS PSP aberpratioy. Herlidumt hawyIngepesrrelqcitisraat g inthessnge of

. OF ‘ by . . . .
o IR Y W Wiarsh oA BB OBl T80 patet
ptdtass, wactel waed mby viei fiih abdud OslocRireishbdinmBticurs 6f &fehMonger.
conversion to aliphatic al cohols may be greater than
abouReadiondemperatupss ipdydueformylation uatti1d A nady rapgepfiemiabout 100 °C
al,c oPr fd . Lo faor I.QN I i-on :
EHEREN Py BHRE SRR A By oI a3 GH Bytation

Ui 44U frd aBoutaTsodi torbbut 2590Cahiyole @ed! Pesalrephat i C
al cohol s includes subjecting the produced alizgatic

hydrefnwiylation ugit flil ¢ sraydpege fraraebon 1 amemberd (10t &Pror,abaut 300

[ d d disti/lati T
HRephreey rir o Ko TR S Prbf e drecovedioit e RahiER 7 o
AR ab@hospREey (13109kPS) BRPEHHded 1 A8 anfounEBRER198 rdldve to the

t he hydrofornyl ati on react’i on product stream nay be

amabitedodefint to ba hiyilrosernyilated miagvanyn Typispl helag ratiok lofistalyst to olefin

.distillagtion or a sh'ort path distillati . Jn .

RS SRR SoRHORS FECTpR Py BE om0 bkl o A rato of
bBEREN E8o1RY : 108R abb¥S : B 1la§ B RisePinRREEAENHIIRAMI& MR & embodiment,
top stream At |east a portion of the bottom stream

awenpni etreans yolydd atldedwpdrydfafomyt] atanomituliictio Gontirel rbatiboronditions.
rec certai odi e

trea cle condyit 130, i e ts, -

Thh PR SSre Ry SRR ob S o 70 et oSl with the desired

QR T D5 NS RAEE SEvaliEiicRRe A aft (o BfiteRltd R
g al é%Lo]F prpogs{}f:t : ]#1 aﬁ en‘{?ggl?ﬁzent ’a a1 top Str e’am(%rl%&gs’ %tgers,
asabdnjieide, edlfblan@asbyafiffns.cat i on treatnent to renove any

acids_and _esters present. in the stream_  Saponification

may H@I’ﬁgé&#?(@phﬁ@%}?’ltles of at least 90 percent and even of at least 92 percent may
be achieved in hydroformylation unit 116. In addition, olefin conversions to aliphatic
alcohols may range from about 50 percent by weight to greater than about 95 percent by
weight. In certain embodiments, olefin conversion to aliphatic alcohols may be greater
than 75 percent by weight. In some embodiments, olefin conversion to aliphatic alcohols

may be greater than about 99 percent by weight.
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- TR ERPER

contacting the top streamw th an aqueous sol uti on of
a hydroxi de base (e.g., sodium hydroxi de or potassium

whyasoxi7de) at el evated tenperatures with agi t BET/082004/034080

The saponification may be carried out by contacting
the top streamw th an aqueous 0.5 percent to percent

S R bR o RO g 58 pocuc
sHERe Hﬁty%e 28I e RRI Y RhSRANIGIROWA nRindR! & Sn 8RB BRIES isolation of the
resent. Saponification of the top stream may be

aliplraticettobols iidndsh subjseting the producedmnliphgtic atbehdlof sfirsedistillation,
b bj ected to. i fi |
o et St Fere Rt roRee R iR Res may be
f r omrab udroftBm$lation 20RHn Bixifre dtRkaRAAPORA STB N btor (%6 &ia third

saponi fication"tenperatures nay range from about
corglugthi@§t I® Sep@ratdrl bionthe difydtofierntydqiiont resdion prdduct ftecahnmay be

sySerted 51 DR PR A end ey sC s B P Gadjoion). In an

S el PRGOS daLIY O TR s, o oo
stsepaaat 4 op stream e fd leastenyortion bfithe bativm shieaaandy: belseyd&bto
sfream may be separated using generally known ) )
hX%eﬁwmq@agn patt é.?g ViR MoTHERRIIESClq ondiihA$0.11p cprteia gabodiments.
. . | m
18} Al SLOSATR SR L SR BGb FESE  rce

aliphiadic alcohdlrpaeducanal distillation” refers to the
distillation_ of |iquids and subsequent collection of

f r act BrankAdineRfu? 09 YermrpRHecsubjectedio ialspprgifiesition treatment to
£ . Lefi tEea b
L T e B e

catautiag titop istréam WithRaRQuERE sofulidh b€ a AEHoRIde DA e.d) sodium
certain enbodi nents, a crude aliphatic al cohol product

hyroxderpripgtassiwm hydroxidaka ctayalsy tgmpstetores With agitation. The

| dehydes. hem -acetal.s). The by-products be

sy LB aBRE b Slronti e el MR Ew R e fusors 9o porcent
tot10 peréeidhRirbkifé iNenrplutioRat MBRide 8lcB8RolWatBr BHYSE 16 to 1:1. The

al iphatic al cohol product stream "Hydrofm shing," as
anyiay ohbydspride badeaised may depgndrapcpareatimetedragaeni ofesters and acids
rcag#i ed out under relatively mld conditions.
P ﬁﬁf ‘ofini shing may be carried out using conventional

hy dr 9gRAF a6 Bf BE SamGRRY S@&drﬁé@but'ﬂé%ggﬁg 8t #&ﬁ’h uously.

processes may include passing the crude al cohol ee&
Thetigp tshream maylbeaubjected tf orpyainmoge samntficatioh@cboefsea Saponification

syjtabl e h‘\{gr ogenatjon catalyst. The al ci’é)lhati c al cohol
esHERe o ahaw 4 Catoaboph2th’ @pBuan esabodiment,

BSEEE oA i BRACHERCH L RIRLEoRLE Mgy e o
stiga wille thedRisio Rddr@kyet Bk b8 QelBRtRI urihy tM‘@é@BﬁifféﬁticEr{]‘xgaction.

produced aliphatic al coholS h other embodinents,
Separapieaof hegdpp sitesim Hpwdhe basie wetsnlayeymanbé petéorgred asiag known

mgtﬂg S. 91511&815 %&ge}m %y\gglsgg}gctgé ’tot ah veva e% \%gs Cz?iger separation to remove any

sodium salts present. The top stream may be separated using generally known techniques

(e.g., fractional distillation) to produce at least two streams, a crude alcohol product stream
and a paraffins and unreacted olefins stream. As used herein, “fractional distillation” refers

to the distillation of liquids and subsequent collection of fractions of liquids determined by
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al i phatic al cohols. The aliphatic al cohol product
stream may i ncl ude branched aliphatic prinmary

wa@b@shai7s2 The resulting aliphatic al cohol s i nP€TES2004/034080

al i phatic al cohol product stream may be sold
commerci al ly, transported off site, stored on site
d/ or. in her its via rod
bBhedpints 5o pepaid G BEREE O Bnskas nlpP S Ed prspsported o
oﬂﬁEPﬂH%tfoﬁf){o%é’s‘ﬂﬂgaéftoteﬁ%té% SR SIS aWi/bPsAA.
average carbon number rangi ng rom8 to 19. h an .
enbolti ceetain emodimentagrecrude diphane aloeholpirodusestream may contain

R o S i W e
t1'n é;ffﬁdﬁ?d@&m bRkt RN t@la%@ﬁtshfﬂﬁr&hﬁ&ﬁ@% to produce

duct may be suitable for th
ammlnplfaachlmr)holq:froduut stndam). f‘HmirmIﬁmstnagtd ag asdaddmeran, refers to a
surfact.ants, h sone, enbodi nent.s, a(gched pri

hséﬂreaqtlat%te@ata@t ertig O nderaglatycly 92@@1}}%1& Fgfofinisbing may
b%ﬁi&@&iﬁ%ﬁl Jon%l?tgﬂkp@ﬁgfeﬂ&tﬁﬁl &%Léﬁ | V@tllt o?ﬁﬁﬁa{d‘fogenatlon

es an oxya at es oxyal
prdcegebainag 1r&ﬂtﬁ1&hﬂh§ng1ﬂn}t chW&l@hbgﬂ’eEdl tbgbth@hﬁr[thal flgvhaf liyelrogen over
branchi ng_and slightly gher nupber. of quaternary

a bed pbmsuiablehydrogeaation cataéxstn Thy aliphatip plsobohpsedusk fffeam may

m% dd@ alte% t? %%E{e é@%r%g%é 'bﬂge ?opﬁqt gﬁ&%u%gﬁj ﬁé}la?h I'El.}fzohols In

scﬂﬁé’em‘ﬁ@chﬁﬂﬁts Nk AYbhatitaldshoBsrd ditit glredm ﬁia!yﬂﬁk&lttdecgreater than 80
branchi ng, certai n enmbodi ments, a nunber of

PQIG%H’C @wmght@étmoat@ﬁﬁhphaﬁp ﬁ@thtSp hmether embeshaents, the aliphatic

al olho r% u%ﬁ%tre&ﬁ al%zlg)( ﬁ% udte (%Igera%ea rlthagt doin npserc:eﬁfte hﬁ gve}ﬁ%g Bﬁ%te 'pEdduced
alaab alcoRG10dURE alEhALS ﬁlcbﬁtﬁ?pr@)d@ﬂ st@ea%i m aittiticngarthed R®phatic
al cohol product nmay be determ ned MR anal ysi s.

primersraledhets. dhe tasaltiog nkiphaticaldobalsdn dtﬂsalwbytlmlcohol product stream
for, de

d N A C.N th
s o6 TSR (iSOt HORd raite ST Thd'iRBther

prRCERRR it ViR &t ResviN 39, S. Patent No. 6, 150, 322 to
Singleton et al., entitled, "H ghly Branched Primary

Al cofibé c@nmzﬂﬁmrt wfcamsahah@tlcalaaﬂlegpwdam stre@Batneaygecinde hattecarbons
ngr efrom" {Dn certain enmbod nt@, at I{%%sé. a‘wgorti on
PREZET SFPPHEMBNY A s ? f ilf&n embeding ;Fnﬁ@efage
c&gﬁphﬁ}ﬁger"éﬂftﬂtfb ﬁﬁﬁfoéatt{o%% i) h%ﬁ@ﬁfagﬁ‘ol 5&@% by tange from 10

conduit 2 to pro uce a conbi ned stre Vla ourt
tochdlhet alipBdtic dlbehod praviuniedtrestrreaninnide beancindd wrinagdlicohols. The

into dehydro%n i on- |songr|zat|on unit O via first
r@aﬁeﬁd.nnniazya helgaaduchmay pe swiablt for fhe mptiaciarejof apiqgic, nonionic

10Hﬁdsur;‘%5tgﬁ’tg1 ﬂPQ’onQeee lfoql%éﬁtg WadPeld hﬁ@%ﬂtﬁﬂcecﬁlo‘f Efo'aﬁcts may be

sone € I nents, east @ portio

us’,baraaftlﬁd pscaset fonihe m«a@cﬁirebf :nﬁomt: selates, includingsliphetic sulfates
di rectl into dehydro enation-i somerization unit 0 via

anghexyaikyh i Eatesrngdpxigkpralcobplse aus e
Aliphatic alcohols may have slightly higher aliphatic branching and slightly higher

number of quaternary carbons as the olefin precursor. In some embodiments, aliphatic
branching may include methyl and/or ethyl branches. In other embodiments, aliphatic
branching may include methyl, ethyl and higher aliphatic branching. In certain

embodiments, a number of quaternary carbon atoms in the aliphatic alcohol product may be
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the paraffins and unreacted ol efi ns stream cont ai ni ng

paraffins and unreacted ol efins may be recycled to
waledwgasgenat i on-i someri zation unit 0O as one SPCEHHAI004/034080

the process may be nore efficient, resulting in an

overal | higher throughput. The higher throughput wl|

le|r§9 g‘%ﬁﬁ@%: %gogl?e%ﬁ{b?d{ %ﬂtsg :ad Pnfbe} cr)]fe aak)eigﬁag'?%;iia gg lago%qr.]solln%he aliphatic

NS an
alORSIPRdiRt 12§ bk Nesh Yihn S, D Byahalhihg Bf #heialcohd PpidBct B€ay be determined
agj usted dependi ng on the source of the olefin stream 5
bgntl ¥YIRnglysishyhie oftbetyd fauiatsmann carbomatohismaay be determined by ~C

rqca st ream.nay . be.added ,upstream of
N & o AR o deeer it GihueiBay B dims G pinsshed
alip1kiB 8lcoBOIR QlidEBRb &L ind). 5 NPdtcht N 6068309 Mo StHRAGA EBY., Bfitled,
i'ntroduced directly into hydroforhylation unit 116
“Hightyugtanolresl Ruimanyr/dcglwil tlosapositiphs amdl BipdegradatboDetetgeatsiviade
Tg%)é be ,j ntroduced into second conduit 4 via fifth
fitft” 136 to produce a conbined stream as depi ct ed
N FiGorin dHGodRitR R Jeatt 4 SARLIBY 118 Mol
hydr of oer rri/r} ation unis’t 1616 Vi a secorleg cor%ﬁsl attnd4untr%acted olefins
stogant may be thrabiped eathsthe firg hpdiucabal stpdaat indfired ewabioit $12 to produce a

The third hydrocarbon strgammay be fromthe sane ]
CUBRINEESTERE™ Ha foyrtiseondyldtal b rorabingd prerng By be mtroduced into
_. O .r r .
ORI el 1 05 BRI RS, fopgon ot
olefidd Brthéyoinbimad biveuns olay &8 isontteized Robrbfiched alFink e In some

source. The third hydrocarbon stream may include
ergbRaimatsatidegshi APHICR ST Heawralipnandwsenciaskrlsinssgam is introduced

o528 0B IR 5, INEHGEAL RO L 16 S e

the paediimemidunrécRdrcdinsitean temhindfg ferihb bAidunreacted olefins may
hydr ocar bon stream may be bet ween about 60 percent and
beyissyledy debydiegenagpn igangiizatiomurst hid ascomssttiearanths pragess may be

raffin condent of th hird, hydrocarbon.stream e.
B RLaeA, FR R0 bbb g B R hydieh BRI G
inereaetheeiérall F1®bLhb RlifMcaMonek. a third hydrocarbon

stream ranges between about 1 percent and about 99

per clrfomeginzhodinaents antpdefinstand papfinscantatratiom irelptdroformylation
f the third

iy BEROG PEdenaDled BRadledrl 65 shtn ederinm s

hyRROEmAR REIGE A thYd Wedr8btbor frettalfhy SERRRH rﬁﬁa}e%m Gn
ol efin concentration of the third hydrocarbon stream
hydagfotmylghentwt 1thwpradwets c®@mbpeedstrimbin viegéhbodiments, a third

certain enbodi nents ehydr ogenation-i soneri.zati.on
bR B e o G DA D0 gD Hors BHALLE Brough one
orGREEBINntE, BAGH PRy diEERES PAL A APEY ﬁ’iﬁoﬂﬁ@egqﬂtro UMYt 114 via

side’reactions (e.g., diene fornmation and/or
fitly coridnitli36rio pesiote o nahbindd ftreast addepicoabimlIaa. 3t Maatdmbined

cont ai ni n%}Far%f%%ﬂs .and .unreacted ol efins may be. '
SUCAR B ERE QTR BhEY0 B pecene eoudit J4 to continue the process
to produce aliphatic alcohols.

The third hydrocarbon stream may be from the same source as the first hydrocarbon

stream. In some embodiments, a third hydrocarbon stream may be a hydrocarbon stream

that includes olefins, paraffins, and/or hydrocarbon solvents derived from another source.

The third hydrocarbon stream may include olefins and paraffins. In certain embodiments,
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unit 110 via first conduit 2 as depicted for System
200 in FIG 4A In sone enbodi nents, a first

whgasosasbon stream i ncl udes al pha-ol efi ns. PCT/US2004/034080

Hydrocarbons in the first hydrocarbon stream may have
an average carbon nunber from7 to 18. In other

enbodi nents, hydrocarhons in the first_ _hydrocarbon (
oS PGS YD AT DraPAG0aD B TR AU dro<g o vegm ranges from
744 é&h T YR SARRFIERE! SparBil REAhPON e thrd MRIrddaftin stream may be
hydr ocar bon stream rraypaﬁave an average carbon nunber
betmeen 2ot 60 bérceht anelrdbaintdepdvoshit b metght. hindstberamitmadsments, a
e
“% ¢first hydrocarbon stream may be greater than about
percent of the total anobunt of olefins in the first

hydr ¢ an &rabodimentan olefincenteat of athdrd diydoidon atrédnt singes between
hydrocarbon streamis produced from a_Fi scher-Tropsch

b d secen R AhoBLRNBE PR 718 EYRsP theatofad Hydierarban gonigtndn certain
T oS, BT RS el o

péRatandAb&AANY, pefceht By&EighD NMinZMie cAbdditnses; andldfifavht@ration of
zone. In first reaction zone 210, at |east a portion

therthird ydraparben sircapmmey be greptst thapgboe80msicest be weighhy
be d Lefins ta produce.an olefinic
ot rolhie LSRR, o S0l DR CoMiRiGi RO Rtk TL4 B e soparated

irt6 aplir@ifty 0 Béned 1@ corttrdl @6 16N feR@fetdt@ds ZRN6r Frédent @hwanted side
| east a portion of the olefins in the process stream

repaijonisdeigs dinseiforaehtion abdian eyrdidataratchetionslo 4 fiottdydrogarbon stream
second h ocarpon str 26l n first reacti one .

L e S S R R A

idmigdRidnange] 10fvig atakysduit MRS depieled T2 En 2001 FIG. 4A. In
catal yst may be based on-a netal or netal conpound

setep owbodithents, afipt hpdrocabppsirdam Mhladesdlpha-olefinet Hiydrocarbons in the
C und, may. be selected from but is pot.limt 0,
S Pt PR By B o Ay ik HPLn ARERro O R e ather

etboMERAR! hylo &Rl s ¥ iR firbOly dRRGBFHIL BB have an average carbon
dehydr ogenati on step and for perform ng associ at ed

ngmwpearfaim dfl te i eph sne donodiments,tHydragptbon$=or the fiastjhlyérocarbon
sui t abl rocedures for preparing catalysts and ]
SUERE} BRKDAY 0 CHSR §e00R SRAPOROR40 47 e e af Bbodismonts,
| :
gD b TRt et g sk YRS afsera b orfbanber from 10
ta-3dr An alphasotefldsdontpntof the fitahatnsidon stebath nidgbe gteabd than about 70
3,274,287 to More et al., entitled "Hydrocarbon ]
pesseRf &F hegdataprpewd of gipdinein thefust-hydigcaybopstrearm. Npcertain

EHE I S
Dehylro faiagon-isheridatibhour08 Otrha ividetl igb apl@akiytdfednes. The

" Dehydr ogenation of Saturated Hydrocarbons Over .
piusaitis ofeangs mey dnglydg, but igngs lipHedsior a Kigst rgictians zanep a tignsition zone

usch. .enti.t|ed iﬁ!l tinumTin U'Qor:]‘l Di sper s .

§i5eag BBk e 0 Bl AP B T SR8 e paratins in
the first hydrocarbon stream may be dehydrogenated to olefins to produce an olefinic
stream. The process stream may then pass into second reaction zone 212. In second
reaction zone 212, at least a portion of the olefins in the process stream may be isomerized

to branched olefins to produce a second hydrocarbon stream.
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Patent No. 4,506,032 to Inmai et al., entitled
"Dehydrogenati on Catal yst Conposition" and U. S. Patent
wWOR005437%3D, 517 to Imai et al., entitled PCT/US2004/034080
"Dehydr ogenati on Process Using a Catal ytic
- Conposition." Reaction tenperatures in first reaction

zone, 240, @X’uc{ 2f16 Sk ﬂ?@;&? %QQUC% {a?algskf ﬁ)ﬂ“gy h%%g ebted 'Hm a wide

sone e a react

ran@a of tAflyZanses2 FGr ErRynp1€ ﬂE@ceftﬁISJéﬂrﬂdI}QiHbaé&DmCa hﬁ:ta’:l O Hetal
550 C. Atotal pressure in first reaction zone 210 nay

wrmgmdfdeeﬁsl@@@uta mrwuap%sﬁh@mtaé or Pt corapeimdupay be selected

. ; k nbo
53 Bl PECRUREE R, iaRd o et s Mo HRY T ange
f r omTeéiRiducd o@%&gﬁﬁrgg?@h n@&"oﬂﬁeribﬁﬁ) gtﬁe aédioghRatibn step and for

at rmspheres (152 sone enbodi nents, hydrogen
pwﬁqnm@g a@cht@@ sereationi stdps trsknawmeiadheatt.f Forsixample, suitable

{. .
PR BEE? Ritm it Sl S Bl B AR e iusten plesoribed
iy &y, PeRAITH. SOTXET 88YorR 8t 41 4ndlle® FRIGLOBENhE Production of Alkyl
paraffin nolar ratio in a range fromabout 0. to about

ApgmatimHydroearbati Ueiing Solad GtdlysigenUSoPptantafé.i3n2 M &rto Moore et al.,
rafi.Q. be in, a ran of abo 1 to,about 10
e S EoogioRR GoRv I RLE TP s b netabe.” B0 TAiybo. 3,315,007 to
ABEl 6CA16 Ensan ﬂéﬁ?&ro@e&%}{ eF §a%te garoeérbsﬁkeovéﬁ@ébﬁé Rfetal

to olefins is bel ow about rcent. In certain
Cetalysy7 e tPafenaNooh 9 £, 908)‘[0 Alalbtt abf eﬂthbd p‘Erehjler gation of Saturated

H39e DR Ol SRR Mo G iady. 52151%@1%\53 33y g to Rauseh, entitled
“FIANER TP T fgfﬁ'ﬂér ]#1%86%' é;agl‘{l ) egs?org%atag&teﬁl% Process;” U.S.

formati on and I'zati o event

Patantm , J06L03ai torBmn hisst ah,remltleﬁ fiDehyilyclicparsrbORaAT Cadip&Rion” and
i rst reaction zone 210, pass through transition

Uz?o ﬁé@&ﬁ%‘h@ Gt Tto I3t il prtitiad; ‘Siehydiesenation Process Using a

[ @ 214 may include heat exchanger 216.
C%%%tﬂgg?c ﬁég? 216 may reduce the tenperature of the

ol ef Reautiby tnasepatbrRs 15 fifse esavtidzehe 22 Ui By frothiabsidt 300 °C to
reacti on zone 210 and second reaction zone 212 in

ahguh(Rf Eg dﬁaﬁpn@@mbs)éﬁmntss attpashion firaperatoreninfise reandian abee 210 may

d th heat h 2
ol i B8 BRS80S . S P R pRERRBRR 8 0 mey
rahgedfr@ﬁlaibb@tm em ARSI SISk QO Msbult Q@@ta'trﬁf?sp%@fé@ (251321 kP2, In
| east a portion of the olefins are isonerized

ceptenhlallinees, takl pn@sq@r@muﬁf@t agimnmode BYQ magamtgerfrom about 0.010
str conposi td on_an ev nchi n f the
o1k 4P ARER o PRaiReg St Sallrs) AR Sow] Snbratecits,
hyRiRGEeYiShay bel fod BpeRIEP et TBM inreAe ik} H@/&O&%&P&‘Reﬁﬁﬁn S¥ddr to
first reaction zone 210 and directly enter second
preesnt colong.zHydrogdiR anvihymaraffias presargtin thepour¢aicted forft Hyldeocarbon stream
| ef i [ | ef
mgy g% taﬁ“;’a& Bﬁyélpgﬂgtoepa%fﬁnsﬁgorlggg]ug Ene a Ira%(f:re [)Imzaﬁ)out 0.1 to about 20. In
an embodiment, a hydrogen to paraffin molar ratio may be in a range of about 1 to about
10.
Residence time in first reaction zone 210 may be selected such that a conversion

level of the paraffins to olefins is below about 50 mole percent. In certain embodiments, a

conversion level of the paraffins to olefins may be kept in a range from about 10 mole
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The catal yst used for isonerization of the olefins to

branched ol efins may be the sane as described in U S
wW@108/08778. 5, 648,584 to Murray, entitled "ProP€BES1004/034080

| sonerizing Linear Aefins to Isoolefns” and U. S

Patent No. 5,648,585 to Murray et al., entitled

p?]rjgérﬁ%g %@%‘%?r@enlrl@? HF{CE&I %%&eﬂﬁgntheqo%tzg ﬁ)ntI?veIn?o s?cI actions (e.g.,

I near "o S in a ocar

dhé ERMaBbE ahs Oytizhiz@ttehdlionsaanybd pretten mcsaﬁle%haaobﬁnents an
contacting at |least a portion of the olefmc stream

olgfinis Ia/dmrhoalétr@%m aayswit firpfaeacdionizene 4, @agsSthrqwﬁb trgastaon zone

tallo phl C.
2B b R gt ol DR bR R ARG I8 gt exchanger
21 & sHedthaphabent1 6imdy rediie thE RinifepattRtFHNSSleARY h)ab8aBbn stream.
el l'iptical pore size large enough to permt entry of a
I goesalpoddinenit, frsy mjictaon rargsl Opad secand dedction zore 2if2 in

nched. ol efin. sSiz of the zeolite .catal
RGeS e misaldn oB 0 55 e e e gp B i 110, 4B, with
hJa@Ek’ﬁfaﬁ% g ﬁo&ﬁ%ﬁé‘@mweaﬁ% kRS ugRNe 212 may be from
about 200 C to about 500 to isonerize linear ol efins
t o bAferthedlefined hydocarlponsstiremembaysisevend ssacti@azndne@i2, at least a
on.zone and the second

t I es in the f| ea
phEaR BF B S ik isomgried i orShol SREAS R ot oy adgetnd hydrocarbon
SRR 22“% o5t ol 1ol EbraRhHAIARE sdcOnf ByaibEHbL Bftary may be
perfanteil by B R2ariatysise ds ah bmhodibent, eaoldfmic itﬁm’pﬂmay ettiefirst

of .the fir actiryon zone. The use of_ a

reasinAoger | 5@%5}5@% g ﬁ?ﬁé’PQF‘EﬁCE%?OI%Gr%l %Wheéaﬁﬁ least a portion of
th% S gRgin Ehet&?ﬁl{lé bpdan] 5@%0519&12%@ [beblraﬁcﬂ ropriate
tenmperature for reaction in the second reac i on zone.
Hy dr hachapstpasd foalisopiegigstivreof the ble@ins eciianched dldfing May be the
one may range from about 0.1 atnosphere (10 kPa) to

Sagﬁoqﬁtdei@b&flﬁ%% RePaentNg PH4BPIF to Muytave eritisd dPrrossssior
Is&'ﬁgn%c'lﬁg ?Lﬂgeap b‘ijgfﬂlg % E%Qleﬁhg ) IﬁgyPﬁx ﬁt INCN beéf;So e’[o Murray et al.,

reac N zone and enter a sep atlon uni't;

erSiéjodr Bidceds fonisbmeliziap ¢hedr @h@fmsm@lmheﬁhg” separ at ed
fromlinear olefins and paraffins as previously
des cli Beambgdimentelizgag olefnging first hythecaskqrositeam are isomerized in

f bon sh eX| second..rea on
s RERISRTTbo3 i Y et LRGP0 B e AR R Sy =
ze@hﬁﬁca@&ﬂt ctregl zédhté:éa@lyélﬁaay/ﬁavb 8eIhst dnd @lﬁédn@]"wﬁﬁ a'&:ﬂ%tallo graphic
olefins in the second hydrocarbon streammy b

wdmn@ digmeiersangiog foovigreaenthay 20k to hsyst then @hout gakt Thezeolite

ool REYATAF oF G R e B e oAt g gt § hear Sfefin ana
at%@d?ﬁﬁﬁﬁ@ldhffﬁ&@n 8f @Bltah&i'@d%tléfﬁ@nl“ résizOBf §1¥3 @éﬁfb Q%ﬁﬂt may also

generally known nethods. The crude aliphatic alco
bepmuadLertough temtardagkdoforthatidrher puri f i ed as descri bed

for tem 100 to rod ce a ffi nr eact ed
o o TRDE MBS o breaba Feaafon ki L s astim ot ABi 200 °C o about 500
Csﬂorlgﬁﬂénz-grlﬁeéﬂ A1PHR to HrAl RN AL AR, qgléghe%}l{b%aﬁéms}/ reaction

I ncl ude
temperatures in the first reaction zone and the second reaction zone are substantially the

same. In such embodiments, use of a heat exchanger is not required. Typically, however,
the reaction temperature of second reaction zone 212 is less than the reaction temperature

of the first reaction zone. The use of a heat exchanger lowers the temperature of the stream
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branched al i phatic al cohols (e.g., branched primary
al i phatic al cohols). The aliphatic al cohol product

wa@tosas7any be recycl ed, transported to ot her PCT/US2004/034080

processing units, sold, and/or transported to storage
vessel s. The hydrofornylation reaction m xture stream

G Siha ik Gt FBB oo 4a i PhPRE ey FRBRRG fosSEptiR inthe second
réabfiGifBned }Bﬂf(ﬁ:fafﬂoﬁg)laﬁ%qi pHGeast @ s&loplirtizish &&%@ﬁ%nge from

an al i1 phati'c al coh roduct stream may be produce
abumit 0d dtmobplieqridd lPapto abost 10 dewsphednesd 1003 kByst em 100.

At I&ast a%gor.ion of the ggtqﬁomﬁtream may be, .

r ecy &} $gng 1P D e S750pf BYSTORATRoR SUSAILmRY £Xih fysecond reaction

it : . .

B SRS X RRRANIH, I Wi sep BulbE R, HRuRALh pRfind ok PE goparated
froontireaeodlefihd indparafifing nopresmusly desmibed withnsgod teBIG.Q@. The second

and/or stored on site. The aliphatic al cohol product
hydrpeapRELPaREmEY SHE FREPRAEFAGHD 78 dihé tV1acssheRd ¢onglh 144 and enter

i : izal r .

P R BAod i 1 En AP AIIRL B2l Abteack B BIARRITR: olofns in the
s@on® ialrdéaBet streain menbé hadrpfoimiyatedad ptdirce a haddofdrmydtidn

unreacted ol efins stream may be conbined with the

h
rqaptien stipp as depired Jor ustan bg(b rpbiges aPoEmRiibehydroformylation

BP0 PAL AL U OB kP 105 g e

kenemétddanthe edige gipHafie aitehyldireden sida@nma§ 0B iirtEabliefied as
process and hydr of or(%l ation fplr ocess to produce

descriperhfor Sysipmdifglte pragjice apyreffinggnd narcpeted plafing stpegn and an

N N A T

bHREIRAGBHatR SEdHE @l RAMINBY pﬂﬂnﬁ@oilif}iaw&@éhols). The aliphatic
dehydr ogenati on-i someri zati on unit. 110 through one or

aleohad ppesiuat sireefn way by recyeled dranspontsd de pnt srocessingluaits,reold, and/or
tand ﬁ% {’J\ffins concentration in hydrofornylation unit
T340 @%%0%?‘0%9? & depending on the source of the

ol ef irpe ﬁ%c[r@ﬁﬂn?ﬁ&i@ﬁ E&Qti&l@ﬁlhﬂﬁf@rs%%'ﬁekaéﬂté}%q%ﬁ?é&r 826 via third
previously desCribed for System 100. At |east a:

cquiuiti1GR. &f sepatahdrr IR6hstd east trdrortresins, calbntivay stem, a paraffins and

i ntroduced into second. condyi 14 upstream of .
uﬁfﬁﬂﬁ%‘f o %{fqaexmﬂwa%fﬁ%ﬂ liaothPiPmu 7y M#3Be Praqyoed using
te%%ﬁ%&%ﬁ?eﬁ%ﬁﬁ?ﬁ%s@ﬁﬁe(pﬁé 'Sg&&ﬁq'@@.e gxé hd¥sPa BcI)rttion of the bottom stream

myl at1on unit Ia second cond 114. At
nlag ds trecgclpdtd therhydfofoineylaiionfunitsvia bottdme semib raegde somdainm 30. At

R AHBURH HHE PR ] Wi 5 GBR SSr-TR Y P geBIed combined with
ofthlgltr }gr‘égﬁg Slefhd BGhibried tPalty sl 030 Gy Ei@éA' ’?l%.] %@hﬁticj‘&i@ohol product

oné or nore points of entry.

sthaselt @aAbd atnsportedMapmydieceosiad 180 topt statedeon diie, @ll@tormimercially,
concentration in hydrofornylation unit 6 at a
trawspederd pitsite And/of witliged i othgr pragesMng&HS-dr of or nyl at i on

of In an embodiment, at least a portion of the paraffins and unreacted olefins stream

may be combined with the first hydrocarbon stream to produce a combined hydrocarbon
stream via fourth conduit 134. The combined hydrocarbon stream may enter first reaction
zone 210 and undergo the dehydrogenation-isomerization process and hydroformylation

process to produce aliphatic alcohols. By recycling the paraffins and unreacted olefins
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the olefin. In addition, the third hydrocarbon may
optimze the ratio of linear to branched aliphatic

w@e@ap377sn t he al i phatic al cohol. The third hyrPeDUs2000084080

streammay be, but is not limted to, a hydrocarbon
stream contai ning ol efins, paraffins and/or

s g ol R by 8&2@11125% ol e g Bnll £ Saraffins and
u&%ﬁé’f@@ﬂeﬁf?@ﬁieaﬁﬁanﬂﬁé‘dﬂﬁy ang d@l%%é%eﬁgtid}ﬁfs6§1’éﬁza&@naﬁﬁt\’ﬁ0

to the total hydrocarbon content n certain
theodghdinesn trwore poipkraffehirg. cont ent of the third

Bﬁ?ﬂﬁﬁ%ﬁ’%ﬂ%ﬁ oy g R PRy S GO ACOR Ly dFptorms ation
E DES ) BOdIERE aﬁﬁ) H%‘; c?hf thé E‘oﬁ@@&ﬁﬁ& oRkintsh8arh theging the

droca bon strea eater than about 80 percent
hychbﬁtrmyhtlbm utihes prevmuslyyddsoibad forSystent Eit . Afleast a portion of a third
enbodj ment, an oj efin _content of a thi rﬂl_fpydrocar bon

hydrpeazhen srsgRamHEbe IR dugsd into seernd copguil
h@cﬁﬁ@?ﬁ@ n{)glll fhit Y6 42 ﬁfﬁie?cf'@hﬁlm@y%ﬁ@ &ﬁﬁ?ﬁ@d Qﬁ&ﬁfﬂltay b8 introduced

odinents, an o I'n content o
irioy Hydvoforiagiatist nein i raia seeorglrceatieit 114 ant Bast raqromﬂacrﬁ of the olefins in
relative to the total hydrocarbon stream

h
the spBinee Firears mayibs) }Wg{o ppnylated to produce aliphatic alcohols In an

ergﬁ&%{ glg g Q@I‘d dl%;&o n%?%gg{ Led 'nrﬁ% é&c%d 'ﬁ?réct}?fmlt'osﬁ%.roformylatlon

umonfag]w@hlooeommr@bd)mwdfoﬁtryhe use of one or nore
catal ysts in the reactor. A catalyst for
dehydrtbigé hudrpenber stmﬂhmy he usaddo apémizgl the plefigconcentration in

h
PSR ARM AR Lo SifieaPrdioaSRREREL o MR BRldghtivation of
the OMfirD llﬁ@ﬂdhﬁﬂn Ghe tERVEIdEEARNIRLY d dp‘ii@fﬂﬁé {heahti @Bf iiMat tdbranched
i s depicted for System 300 in FIG Ogeratlng
H

aliphatie gtoops inghe elighatic aldobdl. b thiod hy@voc @roﬁmaymbze be,Hait is not

SRR o 0 e R S G SN B ec T g R ot RignsdhFo i Rotvens.
dehygy ngé%ﬁl%dhrﬁéhtzé)ﬂﬁrd%d@aﬁ)oh'sfré&n GRS b p%?afﬁff Béntent of

dehydr ogenati on catal yst used in the stackéd
betwnén ghoun b9 p«rrceraymth abfsltr%nm’nedﬁ nr:la;mvo petheitetsl 11}7E1h1®at‘tmnmontent In

onacj dj as used ata st that
Sbliente EoREReORIon] Qe L bpedhot ey Tongqs between 60
pé}@éaf dho96 pabbRReIaRtAHMEL Ly RChBER contBRDIIR o{H‘é& ehbod@ments, a

G oup | VA" conponent, an IkaI| or al kaline eart
paraffinaostent ofahe &11uﬂ@drmammamam gieater thap abeutB0qerdentrelative to
material. In certain enbodi nents, a noble netal nmay be
th&'t%tﬁieli‘@é%a{hﬁm&@@??%t t he dehydrogenation catal yst. An

ano uﬁlt oé‘m%%%gnt nﬁ{ @%ﬁﬂ@éﬁéﬂ%‘i‘% tf?i?& H%Gca??&y%treg Or%n%res between

wel g per cent to a perctent

atant alpelebmﬂtahbutmqjoecenofeletthe tcﬁ tmabtaﬁb;l’dtﬁlcr@l&ﬁnaﬁﬂt@ﬂ In other
cataly In certain enbodi nents, a dehydrogenati on

61@5‘?‘31“9‘%*@ rRisieenteaniofe third hdrerbonestcammaybegstier than 80
pAEL DL1aRR 5 B 1ol RdrE T bor BfeallP! € metal may be

In an embodiment, a catalyst in dehydrogenation-isomerization unit 110 may be
used in a stacked bed configuration. A stacked bed configuration may allow for the use of
one or more catalysts in the reactor. A catalyst for dehydrogenation of paraffins and a

catalyst for isomerization of olefins may enhance the selectivity of the catalysts and/or the
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incorporated into the catalytic conposite by
techni ques known in the art (e.g., coprecipitation,
W@ os0gmBHEs: on, i on exchange, inpregnation, depoBCT/USIV04/034080
froma vapor phase or froman atom c source) before
i ncorporation of other catal ytic conponents. In sone

enbodi rent.s...a.nohl e t e. I _ncotpor I Nt .
PR o BBl D PERT AR B B0
d&Ated Yor SysAPRNAMIIS. 5.| Opetaliff ceitiRsHs BT Misstackel®B Eonfiguration

netal may be incorporated into the catalytic conposite

maf be thd saowrasdomitvosrongfsysemalesathed lehovecfor Syigsern AP s The first

R O
sol ufrhp Helgfdr@élﬁﬁ?cﬁlséa@’ﬂys@ tlselﬂ iHerosmnacabte c&rﬁf@%@éﬂb&ﬁ ngety Iéave

the nobl e netal. For exanple, platinummy be added 't
nenacati@prpperties uPhotermbyporasndiv,i g iiseg hebwen,pefztd towrmatalyshthat exhibits

.a ueous salution _.of chlorgplatinic acjd. In othe
SR oue TGN 6 o O HRE DS BRcn Solct gy S @ noble

3 : | S n
R SR 17 ey SRS, IRARANE) RAR I PR hatbacd

caap@epsindiargesotsscaridranddedalp | VA conponent, may
i nclude germaniym tin, lead or conbj nati(?ns t her eof .

I n sOheTRHHBRPORRPYS: BnRlomsial yRY 08 fpBRERT trenehokt
S5 SPARLY B R AR LAl B B PO 2 A 0.0 weige

pacasentba@as Saveigitipdsent) calellbet oneniebah ¢itedl basis, oo @i fipal

| VA conponent may be conbined with a carrier, material,
dehydegsnéispoatabesht B cestainy @ik dingpnts rdsbpdiegenatipn gatalyst includes

i i . i t

SR G s oL oAbl phocRP R NHcRe ket may e
indbploet&Eihtd the @u@NGIdcoinpBsitedtseteitiqued ki @ pn théArt (e.g., co-

conponent may range between about 0.01 wei,ght percent
Pregipzben, c8-gRkitightiop exehenge, impregnitiate deposition feare pwaperiphase or

basi s, of the final .catalyst c osite..ln sone
gl ety bt GEPriBbnERRER v SrigfEne. T some
cBB6 ARt Hnétle Hetad M HENhcdRBEaRA intbitHe ca-fzil?ticci_&h'ﬁbsité/ﬁuring
_conponent may be incorporated in the catalytic
incorponationef athvo cathlytic cempenestsallh pthien smhodimehisds nélle gnetal may be

SRR S0 SR O BT e compnen
I QQPYABYEdents h SHEmEAPRAL BB MBrpdRat&l 8Y Buprébhation of the carrier

conmponent may be incorporated duri'ng incorporation of
matenigl withablption ot suspamstort of a davomphsablecrngebhiung of the mble metal.

Grou VA conponent e i ncorporated . after other .
FoL.g*xampis. @ %ngdﬂ%n?%@%g t9 ﬁ&ﬁﬁ%? SyRpgrt thFogBWé‘gﬂng the platinum
. . ¢ .

R RIS Soliiof b AR ARAI aolPin o RO AR AL ol
comapdaenisrie.gr, pdriateid) may da addadntb nize eregratingradletiomato dyist in
aTRY! neg ) Ay oEregratingsd

mxing a_soluble tin conp un&# e. gi , Stannous or
digperping or fxing theragblgmetpl éfht%ﬁlf ¢l gpmdBtite: A gel | i ng

ageniy,( BrSipIva component, may include germanium, tin, lead or combinations

thereof. In some embodiments, a Group IVA component may exist within the catalyst in
an oxidation state above that of the noble metal. The Group IVA component may be
present as an oxide. In certain embodiments, a Group IVA component may be combined

with a carrier material. In some embodiments, a Group IVA component may be combined
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hexamnet hyl enet et raam ne) may be added to the

tin-alum na hydrosol m xture. The tinal um na hydrosol
worRoos08E5ay be dropped into an oil bath to foP@T/US2004/034080

spheres containing alumna and tin. h other

enbodi ments, a gernmani um conponent may be inpregnated

wi e %E%%%ﬁim@@%%%uﬁumﬁ?f Ribiptimaarcgb TVA Contponent may
b&&ﬁﬁ@% rrgbg&h&ﬁ‘%ﬂé 9&&51?& Al §RRHLOA édi‘n Rl ARG g ’Getwegn about

ment s d conponent y be | n'pr gnat e
0.0t oreight peilcent toabedt 5 weightrietaeat, ealenlatuitaaran diernentaldiasis, of the ﬁnal

enbodi nents, an al kali _or al kal |g,e egﬁlth rTPonent may
oaalyst sempaEts. i1 SPINE CRORGHRGEe A SRl é?%/éao QP Rgight pércent to
q%ggzwe té@ﬁeﬁtacfr{h conmponent may include, but is not

cesium rubidium potassium sodium

| t hTheGraagr TV orBpdrent meyrbe ﬁﬁbtpowredamcthaagll@zac Yompdsite
m xtures thereof. The alkali or alkaline earth

aceerfpRmiOraenAally known mefhads ée-8+ sRrPTesHiaHg. ico-getatignsion exchange

t f {
e R IO R BURE S BN EorhiBlentlort HEofiORE Tl Bl
erfBodies] dl€rdupSVrecanffRehi®ay be indbrpakdtel durdig 1@&&‘@bﬂaﬁ6n of other
earth netal may be conbined with the carrier nmaterial,

catalpiég eamprnshisodi adigt embedimanizag Grawp IAegmprneamenbe

h h d
Gyt L DD BC bl B b mEERE TRk ogiments, a tn

cdipatlek@ihhy'Be BRbEOrAQIPOAS BlatichywiE th &ﬁﬂ&fs&ﬁﬁler material. The tin
t hroughout the catalytic conposite. anount of

may kaincomor@tbckm dmplumEAtcarTeD mm"@hby mying 2rsqhipée tinx mmpound (CH:-
ut 0.01 .we percent. to h rcen
stES0 PR S RO EHERT At Rl Soof b B b e,
h&@ﬁﬁtﬁﬂém@teﬁﬂﬂﬁﬁﬁ) bRy bk Bd®ide &heeﬁm%hﬁﬁi‘ﬁyﬁroﬁl mixture. The tin-
dehydrogenati on cat aI yst includes about wei ght

alpmnrtadmdrdsol Birdute Bayned droppgilantemt 01bb¢th$tsfqmm1 sphelcecdmalmng
enbodi n at ratio of the al kali | kal in

alpmin “gg z[Hé’ or £ fn’}ifgleﬁﬁbﬁ ECTRRANH M ﬁ%’?P‘B‘éen@F’é‘é{?S FmPlf?gﬂated into

a @a{mbleﬁﬁ‘ttenglb@ifﬁ g%&u’ua—ﬁ‘ 6r ﬁisgﬁlsg)ncﬁ'f al ek g&%bﬁagohﬁ)ound of

conponent may De | ncorpor Int talytic

germapingi (eez. Agrmaninmotetrachieriderdidsblyel mma]nehdi))dtﬂ ofleer gmbodiments,
cOo- precipitati

co-gel ation, ion excha
a Jeath P%‘@H%ﬁ%ﬁ% maY§eﬁlaP@g8%tﬁ§?r°@a& syt vates
i nc
al kgﬁ O Ty dg}gén'g%%g%?& ﬁ;%lﬁﬁggﬁp@n@ngn ay begmcluded mn

the delpydrogenbiiomenilyst RekalCaidadlydline caiipompatient mlaga uﬁith[ but is not
enbodi ments, an_ alkali or alkaline earth congonent may
ligiieq f0s 6PSHEP B RtASIUNG SO@HIA 1{h iy, %Wﬁb ﬁ@%ur@;r@lcmm and

m%grfegfu%(r)%g&wgg ?{ﬁ’{%}fﬁg‘gé Sicaf P AR 85%;3{%&9 Enarg;ae\{ust in the

I pr eégn Carr ef patert al

fisd lcbifaly®io ce [pbéitealﬁ%hldiﬂdatlbﬁ ata®. abBie OB the hable@nedl. The alkali or
al kali or alkaline earth conponent to noble netal may
allselingtearth gempap mayde prosepteastanionidentio gome pmbodiments, an alkali or

alﬁal?nrg e%rt{‘lat Itﬁ rr?efty lgehc%m&})lmead with the carrier material. In certain embodiments, an
alkali or alkaline earth metal may be combined with other dehydrogenation catalytic
components.

In other embodiments, an alkali or alkaline earth component may be dispersed

throughout the catalytic composite. An amount of alkali or alkaline earth component may
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or al kaline earth conponent to the noble netal
conponent may range from about to about 25. A porous

wa@ arosiogT7srat eri al used in a dehydrogenati on caP@l/yS1004/034080

may i nclude a porous, absorptive support with high
surface area fromabout 25 m/g to about 500 m/g The

e S8 SRR BT RS el olRuBRTh a cementa
baleh e m@mﬁ@ba@l@né e88poseAMRb@sr ShbSBMEAE! a &a{yafdg@hamn catalyst

i nCl ude, but are not limted to, activated carbon,
inchides aMrlomght ;@rdent’@ abeit 3 Walgl;‘epqrc@t potasmumaﬂlbccﬁfemn

het | cal I and/ or urally occurring
obaareblsg s S 0 of st kel AL Rl PO b the noble metal
nawbétg?éakér@ﬁanza%dsf iifouRl¢im nosi li cates, naturally
oCcurring or synthetically prepared nnrdenlte and/ or
f auj abe alkali speirelise earthaomponattntybedhcdrhenatedfin khe catalytic
certai n enbodi nents, arrleh‘éqr:s[a eri al may, be gamma-

CRFPPQsIts A5Gy éo gﬁnega} ,éqozgygmglrt&pon co-gelation, ion
eﬁdhah%@(frqﬁltp ﬁ&R nghepgatﬁgﬁgcc;lﬁ (ﬁ{eﬁg a%ﬁlng%)morated In some

atta ay, di a nace S ear

ewbodimentsaal alhah ki ﬂkelli@lﬁaf'th compaumm‘: Mmayeliesirpordted during
crushed f| rebrick, bauxite). npl es_of refract og\y _

mcagogEionof eie exalytie P%Bo%ntﬁ‘nlﬁ athef phpdigientsi e plifall or alkaline

o] AN RO AeobRENE T Bl 0RL Y b BS I Bicorporated.

Foxéxaamplayagoessiam dodipodentth®) helimpsédniated-idloUné Sdtrier material with a
silica-magnesia, chrom a-al um na, alum na-boria, and

saptiqreefAotassiNppnitaieo| At dtemig @ﬁp b 8lkpli ar @lzkaWaﬁ@ component to

gen f h 33pt .
SGAEETSASTR1 Pyt IF JRELAA BB SR gt
ot d1R4lindReyirth @os 6l Gethe Wobll nieRildorpdhér @ﬁay dgé%ﬁ%beﬁt 15to
spinels include, but are not Iimted to, t her

abqulké5conpounds having the fornula MO Al 2 3 in which M
is a,netal havi

er ottt Mhehial R by neddiip bRl Bmayingtude @ porous

asleipie QgIoRt wiR hffght sakHsd ar@f@ﬁoﬁeabeﬁ%@/g th BbAR%00 m*/g. The
sui'tabl e ‘'manner from synthetic or naturally occurri ng

poraws eretienthaibdal mapehaviewmelting point gleatnamab ¢hef aonditichng ntilized in the

OB 8 SR B o Do B Bt

I r I e
cm s it g %gfca PGSl prpa

mniawnnauirellymcuhm@cﬁwtand/sﬂﬁaﬂes;crhfradnorgh1mrgarﬁc oxidss, crystalline
tai n .enhodi ments, a particle di arreter of |l ess than

BEIEHROSIIGHST. Rafyral ofeTing ehsynictint aprepated mordeaije and/or
fa*ﬁfési% SPRERYr chRbRRATENE ﬁ&b&ﬁ Hh éert'ﬂﬂ Rﬁggiﬁﬁ{eﬁsng calfaer material

um num net a |nto an alum na sol um na

mIay: bp papmaeds dy-ahmein | hgso&idmmlmd[mmﬁ alaysiahdd siticsigs inal bﬁmay not
i zing acid and water. The resulting alum na sol

bea geéﬁg? (s g,,gat%glfggtefﬁig,na clay, diatomaceous earth, fuller's earth, kaolin,
kieselguhr, ceramics, porcelain, crushed firebrick, bauxite). Examples of refractory
inorganic oxides include alumina, titanium dioxide, zirconium dioxide, chromium oxide,
beryllium oxide, vanadium oxide, cerium oxide, hafnium oxide, zinc oxide, magnesia,
boria, thoria, silica-alumina, silica-magnesia, chromia-alumina, alumina-boria, and silica-

zirconia. Zeolitic aluminosilcates may be, in some embodiments, in the hydrogen form. In
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be dropped into an oil bath to form spheri cal
particles of an alum na gel. The resulting alum na gel

woreysloa77eonverted to gamma- or eta-al um na carPCEDS2004/034080

mat eri al using known techniques (e.g., by aging,
drying and calcining). In other enbodinents, alum na

offft AR R e FRRRPD D e bk B B R O Ehchanged win

nibkd] ChtforRC BshimbRs bOEpihalp itkidelUBigkEndraipies tbi VAL EFeALO.,
conposition may be extruded through a suitably sized

ZdreOshemAkQt, and ofher tike gempeiatds hpeing ithe fesnulaMerAkQa pewhich M is
of the alum pa %:ﬁ.{)%l er material may be prepared by

2 TSR Y8 AR HET Rotts After the alunmina particles are
shapgflserfaiimbENmBRts Uil AEmAREafifr GRS udditinadl déildBgenation
carrier may be subjected to internediate treatnents

c{telyst. maywesprepayediirt nyvsaitelrle oranaersiopdro sjshetf oramatpaliyuoncurring raw
hydr oxi de) - durin reparati on.. .The dehydrogenati on ,

SRRy cEhe A e baig 6 G O SLePede o Relyare. pill,

H£ M 1 | ut i i i ey . .

B naeRSIRS, Hefulcck! Thbha L bOutlised in any particl

sizbelne@ftainfimbdidaheage ra sphagechayet mapye wdized e Tanpaiticleamay be about

gnbi ned,,state with the pqrous carrjer material. In

18 Reh 1 cidtpleh B feRain s Bk, & pARiSHeHEmAiRY Obless than about 1/32

1r%h et oughout the catalytic conposite. A

al ogen conponent may range from at |east about 0.2
wei ghllurpin cplidred maypbepitepdiad viRisgine epdod@mdnts, d§lcoieatigtaluminum
on_an el enental basis, of the final 34catalytic ]

mekrhpEe pp eluming gqlt AnpleRBdOhBAY Be Prepaie Pu rersting plusrnum metal
~at i ns.. ' f. t 3

Wi e PR SRty PG REE SR RUBRRW ecfing agent may

b€ dﬁo@hy@int@ AIPIOBithit® forffBspheAed] Paic off 8@ skunaROBd]. The resulting
wei ght percent, calculated on an el enental basis, of a

alglieryesh eayrhssaBYRIted Th @agieo geestabimpinn errier matepiel using known

cat.al yst I nprove the acti.vity of the catal yst for
e Enay AR PSARSBRED some enbodi ments,  an
act i ieothed RIAIBETE AUNEHIna TN EMPRELBS pfephiied By MAINRS AlRMhina
on the catal yst during the dehydrogenation process.

paidervriiyeater andresuitablel neptiziog Apa (¢ £.onitmegcidetotibran an extrudable
AR s RN BB R B B IS G en o

forRNx@HatIRYrHcRE! hisesas b A
aci di tyat%y ge I gﬁmgé?esdg%ﬁ st eam Iﬁfg?lfdtchlg{%ag%&egir%g%%g ?ger? ared by

coweatigwi methodendter theabssinh phrtigkes afershapddy éhey may be dried and
ehydrogenation catal yst. hal ogen conponent may be i

caﬂﬂe -pﬁ?%{iglalq%aff% r%%/tsbg wﬁje&teé éﬁ%g'me a{cq,]tr%tyents (e.g., washing

witl v AR o aEBRMEH of Iﬁﬁldnggﬁglg&aﬁtdepmg r%aﬁrmlnogen may

be before preparation e carrier terral h sone

enbodherdeitydrogenatmnpatahyst oy ddcladcheliadosen corpbererdumhagalogen

i ncor poration of other catalytic conponents h other_
CRRATEREAY Scluds i poreitlingfeddp, Huariieoderinf prasaingsipdine or

mixtures thereof. The halogen component may be present in a combined state with the

porous carrier material. In certain embodiments, a halogen component may be dispersed
throughout the catalytic composité. A halogen component may range from at least about

0.2 weight percent to about 15 weight percent, calculated on an elemental basis, of the final
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ot her catal ytic conponents are incorporated, h certain
enbodi nents, an alum na sol carrier may contain a

wh 200609271752 whi ch may contribute to at | east sSonmRCPUR10006084080
of the halogen content in the final catalyst conposite
h some enbodi nents, a hal ogen conponent, or a portion

P RBPEREath GRCGH TEHBULSAR BHARGTBer S A S Fpins sbout 1
w%?g%ﬁbé‘x%&nt‘%@ﬁ??&ﬂ@%e?%ﬁt%ﬂ:ent &3bdxek, chl oropl atinic acid
to i npregnate the platinum conponent). In other

enboéh cerisembodiaknigencatdyy composition map ardlidsat {daet aboiit 0.2
may be adde 0 the catal yst. conpgsite by contacti
wEreDt By GoitehOF M el GLRSHF Bonbt BREY TS ThY balogen
c%ﬁ#&&ﬁf‘lﬂ?ﬁé! cﬁ%ﬁ?@%ﬂ&?e@é‘ﬁe %@ﬁﬁgy ﬁth@&tﬁ%ﬁqu&%ggro genating

ution, susp di spersi on contal hing th
hjdrboagbons. (@ sgne elpddiochtspan actaveihdloghe tanporent mby suppress carbon
ot her catal yst cqnmponents are incorporated with the
formatipr 1 g ofaly d{%g e dehrogsBten PRORESS, A Wy pRgesof the catalyst
o o by el QA bt NSE R er S BRSO e By be
iitsipdn S o¢rtaim eibsdimeaispital6gent@httntighay e rdidt thgewidity ofl the catalyst.
subsequent catal yst regeneratign step,. h the
The aedicy may ba layepd by stewsingdbp ddivdegenstionratabyt t xparove gxcess
[ yst in a hydrocarbon
h%lg e\q/legéﬁlgﬁé;%r ?ggggn%)ﬁ cg%hélfjr ned off the catal yst. The

nobl @ Ketdgeh compbliént ealyde)isdorpaiteden trdaglyticshedsit®in any
provi de a reﬁ]ener ated catalyst with performance _
suitphleappeners The megipatatian of ghethdpgen graytigdefore greparation of the carrier

mfa%téﬁLzl tsgﬁl%ge-arr}%%dgﬁ%x , ggcogﬁog?tﬁcgleé’ltﬁaeﬂﬁ%%efb@na?k deg un%%rihgogporation of
ofh@fltFAHDedrhFdhefitse P 6B efembSBMEAB! inBEpbadofk 8f @h¥ISken may be after
with a hydrogen chloride gas: In some enbodi nents, a

othat erjalpitic crmpansnis anaipciipo dnteertaih embadiaepés, an alumina sol

canposi te hy addi ng the hal ogen.or .a ound, .
SBPUPRS R et B By Saneioals b AR APRG Ppion of the halogen
cERERGE the(ffhal catalREQRBYpB S, Ah GBI ehBNiniéhitd, Balogen component, or a

hydr ocar bon feed stream h ot her enbodi nents, a hal ogen

paontiop direzenf, may bb eddedde thet catalyst compysitealugag thbuingergoration of the
operatj an of, the dehydrogenation unit. sone . . .
R EarieaA b GIGE Y O GORBPR i aisyia oP EHeic s6id tg

i te FRIBADGH ngib% | QR abBYdifed Mehdh
' ger%gﬁ tgﬁ%&'}boutc 1 vvelrtght percent, lcgﬁc’ual at%& on 8nent ora
pettiomtintradf tmshesadded tot the chtatyal conatoalty by contastingshd ¢atalyst with the

The sul fur conponent y. be incorporated intq the
halagep ypiseme 6@&83@@@% g%ame%may B Pedsddn s catalyst ag p pgmpound,

| o . o | . .
UG TR0 08 OSAIRAUSASED), LB AASUNEAL i) orors
oinEtet afticd vatalysycongonedtt atircbrppratedtwich ihatadri¢Snaterial. In certain
conmposition in the presence of hydrogen at  a .

emb%watsw Balpgergomponedir aeuion Percof may be ifrcomepated by contacting
r . S 2 r S . .
o R PO DR S g 4By blin e o
a subsequent catalyst regeneration step. In the regeneration step, carbon deposited on the

catalyst as coke during use of the catalyst in a hydrocarbon conversion process may be
burned off the catalyst. The noble metal on the catalyst may be redistributed to provide a

regenerated catalyst with performance characteristics similar to those of the fresh catalyst.
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The dehydrogenation catal yst, in sonme enbodi nents, may
al so contain other, additional conponents or m xtures

w0 b@seaf7s2 whi ch act al one or in concert, as caP@l/ys1004/034080

nodifiers to inprove catal yst activity, selectivity or
stability. Exanples of catalyst nodifiers include, but

T8 Gatien carthmetin er SidsiEne BREMoRpagEi ot dfing the noble
m@?all kéd%bﬂgindsteﬁ cecg %htabﬁ@g“‘she lchfalyistith %5}%@@1@ Bhloride gas). In
nol y enum ni ckel r heni um scandi um si | ver,

samamemberdimentsad hiloggn ¢anppnintmat beagkleé i the rcatalyshgompasie by

n| um Catalytic . npdifiers.nm
&t it ol o SopoTed Slfiet shopiRa P oy € eriig ContiniPine
ot { | h1Rb bod;

e o e B o Sl 1 o canbodimments
a halopabtenparnemapbt eddedre frrratyictngasfdutihg operation of the

dehydr og[enatl on catal yst, some enbodi ments, catalytic
deHydrageBfo Yt pe added in any suitable manner to the

cat afylige &Hl';@cﬂlgl'eﬁt? PEIQES ?’ Qﬁéﬁ% g@%ﬁ{ M ﬁlc‘flﬂf&os'ﬁﬁﬁf Somponent
are 1 ncorporate n ce enbodi ent's; catalytic
ramghigffioen abom ). diew eighligsercbnt to@;ohnnbwpxghapermnt afaloaddte@t on an

cat al i/tl ¢ conponents, h other enbodi nents, catal tyt| C

elemgnip] asis, ﬁﬁghet;”@lahepa@lwlwqr@nws&t% rThe gl ¢qreponent may be

- r
1n%§$y& d%ﬂ%cﬂg@?]% eGCafa @El?edin aﬁ‘%g\?gaﬁ)# dﬁ‘tﬁu?e% g{ %‘[g%n er?bodlments
sd‘llﬁxr oﬂa@@&p@ﬁﬂd &cmtahm&g s&ltfmﬁ(le g, hgthtoigth eifide or a lower molecular weight
%gr ogenation Catal yst Conposition." 36The ol efinic
meyapERrBY he sontagiad w&t@ thaeatalysicompegHan inz%@f: mé@ﬁewrﬁ hydrogen at a
Ln cert.ai r eas
teﬁip&m%ﬁw%@ﬂ@?% Al 15 e Pl S Bt Fuf RS Raitons. A
&Y sBRuNRE6SiBabie bR iRYEMN, nfafydckbbek 100, t he
oI e%| ni c hydrocarbon streamas it enters the
i sonhé deltyidorgenatie ca@dyHt, ihypamo gmbomnhsamabfelso contain other,
uced to deh dro el at i ne v gas conduit to

H‘?fi‘ag PO’PBW&FQF%‘F lé%“r Hhgen d‘%ﬁ ?Féta °6‘Fi zghgnee as catdlyst
B P Pl P, s catalyst
mo@cﬁms inzhdef ot lareamt hied tedlte fantimotny, aprsammtu beryﬁuxmdnmluth cadmium,

hydr ocar ban str m h certain enbodi nents,
1&g FpaH g cbs taPQPPET; ﬂﬁlﬁfuwe epKemdie. 1081 Lidup; paggancse,
t f
uigBdeAFELER, MOy, OBkl SV, SHEWER Eluny izniu, tungsten,
utalﬂuiﬂl SindRaidefitcolNam. SCHalftiSHodifierdvinay by adddtin bhye S‘hltable manmner to
"Process For Isonerizing Linear, Qefins to | sool ef ims.

he capiaE ekeEd dHEng Brepaishon ot eﬂeméﬁrwa&m eakalysty dn ﬁbbétut

el%bx\@ h‘%ms eﬁgl {‘r{oﬁf ?%ﬁ]lggi)g adfRhgh Y Syl 1&§1 %ﬁ’l%l‘ Lﬂerﬁ)?eparation of

|somsr|za inas

tHéQﬁhz(ﬁU g@ﬁah@ﬂ chtalykt) (Iﬁ eaﬁe einbedidehyg cagetiahiodifiedsinay bé ¥dded in
of the zeolitic catal Conmmon _netal incorporation

apesiiells manngr to ﬁhﬁﬁilté at:omnosm@@f@e renratalyic ectaprnsgts are
1rt<:8rpé>rate%n%%cieﬁa 1\{% frg%}t% I?crjltla{]yg E\)’EO& ctarg Imaatye %baldged'rgﬁr?nlg

incorporation of other catalytlc components. In other embodiments, catalytic modifiers

may be added after other catalytic components are incorporated. A description of a
dehydrogenation catalyst may be found in U.S. Patent No. 4,506,032 to Imai et al., entitled
“Dehydrogenation Catalyst Composition.”
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produce a working catal yst useful in the

dehydrogenati on-i soneri zation of paraffins. The second
why@sosasbon stream may exit isomerizati on zonkCBLU20841084080

enter hydrofornylation unit 6 via second conduit 14.

At least a portion of the olefins in the second

nycr SRRSO CRLRE En S BT B0 ULE 88 2Pt S 18 certin
erﬁbfé&iﬁ%h&%en@%rétﬁé%c@as@%m @hydfodeRftidhy e Boo W/ 1seineAation

reaction stream may be separated into a bottons stream
zaed 12 nhaybestecesaanyus iprayegemradkalg of theolsfiniedtydogsrbolilsgream as it

68 05T AU 0GRl BB T b AU SR e grosenation
zog{e%flb%a %iqsrc%ﬂﬁﬁif’@m . &F}l&gﬁeﬁ%}aﬁﬁﬁ&% i cﬁhﬁﬁegéna%ﬁ’ N 310. In

rream e crude aliphatic cohol product stream may
isb@efizttioneon@81 1, fat Bdstaspodacof thedlefias irShs béafinlORydracarbon stream
produce an aliphatic al cohol product sfream The
may 8¢ sPBIeRFehI ANGhed elslign tapmefitect sseprebidiagprian scam.

sepaf.at or. Vi i i: I .
TR AL SR e SRR of BB o

isBR¥riRgioplo? dLgiad iiaSygea 200U 3l desclgsivhidfele: komeSysioa mutalyst may be
100. The bottom stream may be reQécIed to

fompd inPeY. Mteat NenS.a k0,800 teeMyrray.isatitled Rropesa For beyperiaing Linear

duit 130. T r ri f.i -
ORZRSYA ottPie 5 P8 TR TE Yo o LR o g s v
p&tB& R A€ h aEbIe neftilNGayShd KRleY &nsh RBomerigionlchahat isedah 6 efacked bed
product stream At |east a portion of the Ear affins

ceniigusiion te tnsteage leakehydroganebemperaty i9é thegepitie gatalyst. Common

ined with h t t t th :
g BB R P Lo o Bt 5. 00t B dot BB sgputiing
el B Gs&d tb b&rafdlaGRIBY mBaP@UL tp1Si @R PallBdiuBe idtd b ZBSlite to
purified as described for System 100 to produce an

paidiphatvirking cadlpst uselotinahe delrydengenativa-iadhpiieatiop of paraffins.
o oo R A S A e

' b QdHEtit $14. CAMARY JoBtion of the olefins in tt
b dﬁgﬁ’z"l& gpg%h&tghg?%%g@ condulitt 132 teo bg%stl%nr%d %8emsm "

s&bhé hydotabaostreancimay by hydrofonsplateddd pofducs b hpdmfunytation
utilized in other processing upnits. At leasi.a rtion .
fe@ﬁthlh%reﬁ@rééfdfs?ﬂ‘g’egﬁﬁ foan L et iarPQ“é‘t“r%ftéPﬁ h%ﬁo{?&nylaﬂon
a 0 r
w5104 A VOGS S 800 W it ol
khewit iethodndThé tobIMrearhheayderpurified ahy sepacacbadestritedfor System

may enter dehydrogenation zgone 310 of ) )
1%%@@%@£W%ﬁn$ anshwrpachd Jpfinstrean pgd g cguds lippatic alcohol

pgogggtgwea&.l%pﬁ -gﬂﬁigo%ﬁgﬁ%;%aq%%%ﬁr%ﬁﬁ‘& %pgaelﬁ AL BRh& JuRBied as

rogenatl nues

deRApe BYSHSEOIDIites ProRtuc at hliphatic aleeBd paddhct stream. The
hydr of or myl ati on process to produce aliphatic

hydrefomolletiomyeactieny BlixtHep ssamsagyanter sepapar L wadkisdconduit 128.

ol efins I the vield,o roduct [
RERE N AR e —
pRIVIRRRN d¥BM b F8CSYsem 100. The bottom stream may be recycled to

hydroformylation unit 116 via bottom stream recycle conduit 130. The top stream may be

purified and separated into at least two streams, a paraffins and unreacted olefins stream

and a crude aliphatic alcohol product stream. At least a portion of the paraffins and
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ent er dehydrogenation-isonerization unit 110 through

one or nore entry points. h sone enbodi nents, an
wob@siosr7and paraffin concentration in hydrof or PgT/a820041034080

unit 116 nmay be adjusted dependi ng on the source of

the olefin streamentering the hydrofornylation unit.

TR B PSS TR R P o
ol ot . . .
ot@éﬁérgén&%% uﬁfﬁl gﬁhé%%ht t%? s%r%%é Quesdy THERlde k3¢!?1ﬂh;ftﬁaalc;ohto1 product

I'ned stréam may be introduced into
sthosdt @b pbefirttiei purifisd 4s desaribed fecSystbne dO@wi rodues. anAdiphatic alcohol

| east a portion of the olefins in the conbjned stream .
Pregyctstresi)d Abe ahﬂgaﬂstalé@h@ld’fa@% germ may H%‘iq&en%{%%ﬁé |a§Phat1°

| e i . i . , i
ol R YA PUELA0 000 SRR i svam
m99 bb easdited lagirbdiest tondulitel 30ab db stoyell acstebsoid comtrendially,

In certain enbodi nents, a paraffin content of the
transppriedgdsie andonutdized anphshpeses@EWaER 60 per cent and

90 percent rel.ati r I t :

P DAL P D e O 0 A i

With SROERE RitoSdrb @pdicamyiB dirgrodatdt 1 Ihapradieeta cBdthbesddsgiiocarbon
relative to the total hydrocarbon content. h an

steqapodiadeurth copduis|lé4i dhe eprmbined bydracarben fraayamay aitBon

t r.eam r.anges bout .1 percent .. . 9 .
P ERT AR 0 o10 PENAR R balor SR e B R RY ki oy pncuie 12
TRE BShbR8E TRREEIBEM Sreaferéritfg ddh§@BE@RtiI0R Zoe 31U ddihtinues the
hydr ocar bon stream may be greater than 80 percent

delidatgenatianeisomerization prévgsy asldrydofomnylatzon pragdsp kraproduce aliphatic
al cohol.s may,.be. converted . .to oxy.a hol s | fates. or
ERSobS RSB Ry ST L S et may

bgh{aﬁﬁﬁ‘itzé& B QR cRlirhéht! i‘?arﬁffﬁl@ RAH uRAHBEblefihé SRdnRMy directly
e reacted in an oxyal kylation unit with an epoxide

elfter dehydmighydtimndsanérdatiopnoipy | @ teowghi ahs, or mary Eefmepoints.
oxide) in the presence of a base.to pro e a .
oy A BTN BTG R S GRS EHOR Mo fggmyation

ufif 9%6 gmgg%lglaﬁﬁ@teﬁ Iﬂlgpéﬂdﬁglﬁ‘l thE YHEES BPAE blefint @eBS entering the

expan y ‘One or nore oxy groups. The number of oXxy
hodrofpmylatiyn nang At leasta Bortion dPa thiar hyelxavayios, streamandydre introduced

~of an al cohol, with ethylene xI'L?de gay roduce al cohol .

inp dea rependreprinyg upETsRRE the hylrmprgylapey igif gy previously described for
Reactqian ~af | ey lati it 116 vi
SR 175 LRSSl e SRR AR Bt i 16 v
s€JoR@XFARAOPICX YA trladst @ poiftioatdf theyoltngindiooomiginaligiseahr may be
about 4:1 to about 12:1. h sone enbodi nents, a

hydnofaranvlaterd topredise eliphptisralaphelshol noi eti es may becone

nbiined wi h . e
|C g oﬁ gr} el\é%cgla}%ﬁ% ﬁ ttlélf@f;%&rgéagﬁ%ni%t%%ngpéug%éhagfarg@ﬁhec%h%ﬁt between
aBERIBOet @At ARabRSE BPFREHE eelitivelto istdtdl hdrotdtb&econtent. In certain

ethyl ene oxide noieties. In a t%Pical oxyal kyl ati on
epbodinzmtsyi pexafisn centeritobtheghis bydroemrbert stipareggesdetween 60 percent

and 90 percent relative to the total hydrocarbon content. In other embodiments, a paraffin
content of the third hydrocarbon stream may be greater than about 80 percent relative to the
total hydrocarbon content.

In an embodiment, an olefin content of a third hydrocarbon stream ranges between

about 1 percent and about 99 percent relative to the total hydrocarbon content. In other
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al cohol may be present in the product m xture. In an
enbodi nent, at |l east a portion of the aliphatic
W@bk@sloai75pr oduct stream nay be formed by condePGT/ng§2084/034080
to C31 aliphatic alcohol with an epoxide. In certain
enbodi nents, a C5 to C15 branched primary al cohol may
: e ' trvl By ' .
o e R G R A 847 BY BRIy than 80
peraé¢nt otietivanaythbdwtad dydiensbdn sir¢am.et hyl ene oxi de and/ or

Do S B ARRIOE TaFY G SR g 6 el eody sitsa cgmmercil
P AT Rre MR L PR DR e e pluy 3o may be

reatted i anoayallohtonsinitivagt anépoxide(s. g rbgim®Ride, BiophRAS bxide,
a portion of the alcohols in the aliphatic al cohol _
butylens gxidekin thepicape BEa hawda presiuse pagsyalivd aloghele Ganylepsation of
[ | ] It ; hydr oxi
on QRO SR bR Ao 12 LT AL Lo A PlraSh Rl Stape or more
oxyp@®8psTEPheAtimiRS ofoLpgdliysinaf &ingt BOnDX ol K ykdtdx@ple, reaction of
reaction. An anmount from about 0. percent by weight to

t
an glpehal vatheetindencaaridampayproghee Yeohpl preasiuctsthaviog betweeh to 12

et Boull Rk1iSh P F AGon RS ens e Rl e et e Sy
prollB&eLalfdhbls Wity 8n bhexy/pRpYky Qatid6f GBS}y t@)br(\i&ilx?@odp@ Rdnfabout 4:1

percent by weight based on the total alcohol "anount.
to abpet Fehchn swmegimbadements,grrubstantidl proporiesel alephol mwidties may

b BTG 5P SO Sy SRRy BB it PaRpoiments,an
appRbXaiAeedTRY piRBofRAGAR bl SR I fhan fikca By Rhe Bide

epoxi de used may be from about 1 nole to a
moreties singf typisalxixgelkplatiomptasluof midtkrexa vhénor Arepestidit o fupreacted

| koxi de- epoxj.de,_m xture . be allqwed to react untijl
ale ol R R G R ToiRE e o P B H1pest a borton of the
liph8 RS bicOib1 R SRR R alfPMay BE! L&AGH QD alighati
2 II{:orrpl gtglgb. eﬁReact itgen t eﬁ%grgﬁ%gg&?ﬁﬁ%%ﬁ%%ﬁg%% Icajﬂ ?%prg]n atic aleohol
withian eporege. r mngeairearbodhnertts, hA0; 1€ ;9 banhochitd RRAarEalcbholanay be

enbodi nent, reaction tenperatures may range_ from about
conﬂa@e%w fbderc et wd/rguRRylens gidss dh 0T papogignents, a Cii to Cy
: [ r . :
o SR UM e D SRR ORI gh 01 i
Thepreswltitig exylkyl bkotels nfagherse AbdonanercRiip e Alspdreed dfOkite, stored on
. consideration of process safety, the partial pressure
sitegyndion @sedysatlhfs Procsesnginiiva 1 pIng prpedimentsomn exoafpil alcohol may

be &?@a{eﬁ%éf&%{xhﬁﬁé’xﬂé sxfrfe?c‘t;{IR.SphereS (413 kPa). Q her
sarety y I'n

neasur es na cf'ude diluting the reactant with

an Inngrémt@pdsmeitCAl 1ast Mpéiogen thekdohokafMealiphhd Alcldd product
dilution may result in a vapor phase concentration of

strep@gaeabe adsed iha heses Fhgdbpecamey be an alissli metpl 9o allsaline earth metal
OB B RRSH S TRGH P85k Pl B L8 2ot
for GHe@RY/BlkylaibRteaBi &S SAth 8mdtst Porfl aB&I®N 1 percent by weight to about 0.6
percent by weight of a base, based on the total weight of alcohol, may be used for
oxyalkylation of an alcohol. In an embodiment, a weight percent of a base may range from
about 0.1 percent by weight to 0.4 percent by weight based on the total alcohol amount.

The reaction of the alcohol with the base may result in formation of an alkoxide. The

39



10

15

20

25

30

partial pressure of epoxide if suitable, generally
known, safety precautions are taken to nanage the

WO 2@k®3F2 expl osi on. Wth respect to ethyl ene PXI/US2004034080

total pressure from about 3 atnospheres (304 kPa) to
about 7 atnospheres (709 kPa) may be used. Total
SSur.es. et.h oxi de fraom about t nrospher e .
rB G g DR o B A LM AT R o] O (ridgmay be
reaBre§ %sfﬁhaelﬂ'bfp%md | ATRIh Gunt bPlepdRi R HReE hilBMe frdn@ bBdut 1 mole to about
pressures fromabout 1.5 atnospheres (150 kPa) to
12bwlgs f epoxids phefnelsz o(f 3tkoxidea A wsmlhng eBcpmdte elpox1ét: hyktelmamay be
XI de may be.used. e pressury rraé/ neasu
(% e Tk ra BF Coonas s BRRREH B Se T ofb R préssure
nggﬂﬁls’a%&ﬁtﬁfék}ééc%ﬁhsaédm@&enpl ete when the pressure no
nger decreases wth tirne. Aliphatic al cohols and
oxy aRlegdtloaItempﬁhmrafmy ab exykdkylatidn wmadmbprdnge fiom about 120 °C to

OSI ns (e g sul fonates, sul fates, phgsphates)
énﬁb 9,41@1‘3“%?@86‘%1‘56%?%%% ’iné}ﬁgan@% m about 140 Cto

al%ﬁ]lrt ??@%t eac?féﬁ ‘35 Iaflﬁg\%d]tﬂgf\éﬁﬁi)ddc ﬂoqgé fe@guon vessel the

: OFITU ation

regulrédiimaent dﬂepdimﬂie 3Ep@u<ﬂnrsdﬂue & hiphl \fa@belsressﬁi’EEatttbdf desired reaction
"sul furized" refers to a sulfur atom aor. sul fur

te@wﬁf%ﬁlrﬁi AgT sensiderationiaf pyocsws safptadireerttial niessarend thespoxide

Koy BV NI 0 0190585 BB S FAROLARAE QP Ot
saf&?'xﬁ&@@’éb fay ithdeadiiveing ancheuthrltanet A0indit bk SichRabhRfgen. For
No. 6,448,435 to Jacobson et al., 40entitled

exagule.dpert Bardilugionmeay revilting vepey phvee P@wentrayos of P@acémt of about

%%%%t of %ésﬁ g%erL ?ﬁé#oﬂiém%nt an&dohﬁp Oé%(?enfeg% H;n orﬂ% be sa.fely
addompliEidd. at Bigreabortp8xide éoﬁ&nt&tlbnnﬁ etdtetotal pre@ditd afnld%cgreater

"Al kene Sul fonati on Process and Products; U. S. Patent
paubal pzemo: g rpoxide [ Withble, generally knewn, %f@ﬂprw@tms are taken to

Sul f 580 .t nfel d
H@ﬁagc AR oot Viizonieh o PVISHF PG 0 ALpRie Fom about
rﬂé’dtéﬁ&r%s (30afr1@aptosdboﬁﬂ7 giosPReres (799 %Pﬁ a§1 Be 8&3&' nfoedl Pressures of

Process For Separation O [tones From
ethylcem ykidsdilohroaticat Acirssphera (fenidrag ito elbcasé atthosphiersh &4 i5ckPa) may
al cqhol sulfae ma echa teri by the chenj cal
bg Bicihin ert thed DRy ot SRoOT b 4Gt B erHEEs AT RO -5
atiRs e)fes%l o%@ﬂﬁ?aﬁo@%ﬂe@és}’@@i kP4 VK YdsE08 tPsth @me oxide
X represents the average nunber of A'noieties per R-
map be tuiyedarithemmayssnsngey fercnast meashfs; ofaheldasgresofahmﬁabm The
dependi n t val ence of cation M Exanpl es of
re@ateqrblﬁa ? ﬁ‘?}?sé}gée d gygstantiadly cemplgteivbery ﬂte&re%}ur@m lopgsr decreases
vditﬂ'? e al kaline earth netal ions, amoni umions and/ or
m xtures thereof. Exanples of cati ons include, but are
not Mlliphtéchlésholm@ragalinl algbiodsaiye derbadeddi@folm compositions

(eag sql?fongtlese ts{]llafgtgé p%g;p?lgte(s))rusteir’ull ?rg Qgrgrgllerc?aq]p?oeduct formulations (e.g.,
detergents, surfactants, oil additives, lubricating oil formulations). For example, alcohols
may be sulfurized with SO; to produce sulfates. The term “sulfurized” refers to a sulfur
atom or sulfur containing functionality being added to a carbon or oxygen. Sulfurization
processes are described in U.S. Patent No. 6,462,215 to Jacobson et al., entitled

“Sulfonation, Sulfation and Sulfamation”; U.S. Patent No. 6,448,435 to Jacobson et al.,
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Al'i phatic and oxyal kyl al cohols may be sulfated in a
sulfation unit. Sulfation procedures may include the

w0 e@sss2 of sul fur trioxide (SO ), chlorosul fPeT/TSHO4/0B4080
(OSSO H, sulfamc acid (NH2S 3H) or sulfuric acid
with an al cohol. In an enbodi nent, sulfur trioxide in

o RN e OB L PN b5 5 iy

etrEi‘ye 'ﬂg%@ @eﬁem @%{g@bﬁhbﬂgﬂcsﬁlpﬁaﬂglLoﬂg‘icmeﬁm@ﬁn*smmeateéﬂ U.S. Pat.

I n wat er
Nermebﬁ ﬁfshto Rldnmfektﬂtraiht ﬁmtkdl ‘fAJk@IIﬁ Sldfoaiahumem aad Products;”

Ugh PortRae 450861 o el AR err e "N S Gl - Patent No.
3,,*56#3 8%0 %eRﬁﬁf{geﬁcﬁ&%? Eﬁtﬁgha‘ki%& ~TPeatmBR! Gf $if cﬁﬁ*a%!dtoﬁﬁﬁ Products;”

‘mol’es” of  su tr7oxide’ per nole of al coh

aIQETUISa PategiiNo.dd, STENS 3T, toRubdmbldnenttfedstHrbeass For Sepiacketionddf Sultones

an fron1about 0.4 noles to about, .0 noles of
F%%n naeAeéﬁ nmol e of alcohol. In an enbodinent,

S R AR BB e
foama RO UB-G-UA Y, L850, INLOR! ﬁprdséht@t}feaxlhbhitg; ﬂlbﬂem SiA”hapl@Eertt@a moiety

Eroduce a sulfuric acid ester of the alcohol. The
apalkylone oade xdﬁprteﬁfélta‘ the pyoiges pumhes of AaneietigperfeO moiety and

oper at ed
=BRFhEE SRafh o D2 a3 TR IUAREL oo BB UL DRl of i
Efam 1e§o§¢dtﬂ‘oﬁm @n@&dedb@tsér@ﬁoﬂfmf&éd&oaélﬁﬂhﬁietaﬁfﬁ)hsea‘lkziliriefb@rth metal
falling fil msul fator and enter a neutralization

iomecesropniuMHensyid ehistures Gewsf. eEXﬁlﬂmB}eﬁb@f %@911% iacludeput are not
wi.t h 4lan al.kal i S
igied 1 SRy Bt B lagth et ™ el graetpmot
adthea! kal i nmetal sol ution may include sol utions of
sodi um or pot assi um hydroxi de. The derivatized
al c ohbphatmdbgyaﬂkghalcqho@ miree stdfatedtip aghilfation unit. Sulfation

PRBRUR G T oo GastindeRtRe oS on SRptoREIre Seid (cisoam)
SLgFa&AIH d&a (R, s@gﬁ) &%mhab&e Qyittan AEHOY! BY arl @Udident, sulfur

etergent fornmulation, liquid |aundry detergent
trfxidaibabhaensateti(ggi, rﬂludmghm&lmlc ragiddesyebayesstl to sulfate alcohols. The

formul ati and. m scel | aneous f.ornul.ati Ex | es
ceRr LR gad oY e SOBRRITRGN PhEtH) > BErs@RanY weight to about
1@&3@9@& gg' |t 09 wARE NiSan éﬂl@dﬂ?lﬂelﬁoﬁﬂﬁ dnten@dmﬁfe&w%eﬂ may have a

ng agents. G anular [aundry detergent
coruentiatiin of| Iaboum‘:Bﬁ pem:dntl‘dﬁwmghummbbutﬁE% paveemd bg mtesght in water. The
besi des the derivati zed al cohol s %[fg %urf act ant s,
a

app gt sLiuHoRdr MmN F ¥R APPH Y- %@e pitelad Fojg of sulfur
trﬁtg(?&gpe??ﬁdlé/ &t zﬁEtholf Mﬁfgéarﬁﬁ@db é&%e Rl Soﬁmt GPGAIF Brioxide may

rayl hg agents, optl and

réhlgd li’ﬂohi aR0s).4 fxadl Hsunf.0 aidier ofﬁurﬁlﬂﬁbafﬂe%eﬂﬁmle of alcohol.
i nclude ionic, nonionic, anphoteric or cationjc

sur f éb{lfaﬁﬂ@dlmﬁa‘u B aulrﬁamﬁaaﬂgie gdfasiogdrecefviepdyainrde comrigeting a
e, Sae r r
gl Eat s LT IRERS Bl Bio R Blon B ¥ g i suttaor o
proubEli YulfRfcaiciBstter of the alcohol. The reaction zone of the falling film sulfator
may be operated at about atmospheric pressure and at a temperature in the range from

about 25 °C to about 70 °C. The sulfuric acid ester of the alcohol may exit the falling film

sulfator and enter a neutralization reactor. The sulfuric acid ester may be neutralized with
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formul ati ons may include | ess of an inorganic buil der
conponent than granul ar |aundry detergent

wo o058 ES2 ons. Hydrotropes may be present in tPET/USZPO4/aB4080

detergent fornul ati ons. Ceneral purpose cleaning
agents may include other surfactants, builders, foam

trol : hy d | uhil i I | 5.
R eSS R TR AR ob s T TRl meamptes
o CATRRAERER] sdiffiortxayRictudetsBRItIBAL f¥edi@h of péibdsthim hydroxide.
detergent formulations may typically be an inert

sol v&he deivatizédidpehalemgy be weaddn . wiBe wereste af erpligataensl an

e S e B S Ao S, PR B
incRRIEEEt 27 AR ‘Tinﬁfed%,eééa&?%aﬂ 19wy HSEReht f'éﬁﬁﬁ’%ﬁ&h, IRl BEndry

Hydrocarbon Stream on nonoxi de and hydrogen were
detementddrmomideonsFligut elis_hWadp;isg Hetprgenefosmylatioist andmgis¢adlaneous

ield a drocar bon, m_xture of |.inear paraff,ins,
fofeRlskiont| DS of TP g Rty R epanale Bsierslqurpose
y e j - drocar bon
cIBTRE ha s, AENARORE o B Bod BOH e PR Ra O
st r eanmuleilagdfy detdrgentgbroail stiors nadtyi includee hmingexrast. cofponents

hydr ocar bon stream contai ni ng ol efins and paraffjns .
begides tla&ﬂw&%@ﬁmﬁ%féﬁ-goﬁu%fa%%ﬁ bwiders - infsiros bleaching agents,

SRS FOTESTAAST UGS ALy s i
bidgtdeness arabatdtaliads)l Eximples of othEablréaclants mahricule d@sE monionic,

Hydr ocarbon W . % St ream Conposition C and |ighter
applpteiapeHeng sutfagiatifhiched ol efins 0.02 C |inear

)
gnNaNROBIR Gleftdzddt Sitedions.eln destal edibddirneas, 1uif laksdry detergent
fo%‘mzu?a%ions may include less of an inoyganic builder component than granular laundry
detergent formulations. Hydrotropes may be present in the liquid detergent formulations.
General purpose cleaning agents may include other surfactants, builders, foam control
agents, hydrotropes and solubilizer alcohols.

Formulations may typically include one or more inert components. For example,
the balance of liquid detergent formulations may typically be an inert solvent or diluent
(e.g., water). Powdered or granular detergent formulations typically contain quantities of

inert filler or carrier materials.

EXAMPLES

Example 1. Isomerization of Olefins in a Fischer-Tropsch derived Hydrocarbon Stream:

Carbon monoxide and hydrogen were reacted under Fischer-Tropsch process conditions to
yield a hydrocarbon mixture of linear paraffins, linear olefins, a minor amount of dienes
and a minor amount of oxygenates. The Fischer-Tropsch hydrocarbon stream was
separated into different hydrocarbon streams using fractional distillation techniques. A

hydrocarbon stream containing olefins and paraffins with an average number of carbon
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1- Decene 20.87 n-Decane 41.12 and heavi er hydrocarbons
0.21 C9- alcohols 3.56 A zeolite catal yst used for

WO s@s®si7zati on of |inear olefins in the hydrocEebus2004/034080
stream was prepared in the follow ng manner.
Ammoni umferrierit'e (645 granms) exhibiting a 5.4%1 oss

atfp G5 160 FRE oS er Tf S Ssi ot REyREREIC/o B drgparbon
Stl%ggl \%’é"ﬁfaﬁfsg@ dié b5 AeSmALD Aab kA0 Gafidded BOLBIC RNt ent

O pprm and n-hexane Sorption capacity of 7.3 g per
100 g of ammnl umferrl er| t"Eabhsl I oaded [ nto a
Lancast \,I I r\r u—\ll—\l T\L T 1.7 U.I ulll TTAA g O.IT
exhi bi t Fhﬁ’hsr‘TSQESCBﬂ‘IY‘HHF?I'b(?H of [25. 7% vvasvgﬁtgbd to
t he Lmul | er . Stoeamcompasitien i nut e rrul ling period, 152
m | | iC; endlightef hydeocarhoned wat er was added t o0.the
al umMadtaphanoldfind errierite m xture. Next, @O xture
of 6B gkamesaci al acetic acid,| 7.0 gramspef citric

or-anmr

aci W I|||||ters of ael oni zed vvaterogg§3| oWy
adde V) e—arum ra atrrontuF | etrerte—m :Z[JI e—1h
t he The rQC|2

al urrﬂaé’f%\@h%@léﬁm’f errierite/lacid mxture wa@lﬁul [ ed

f or | Modint®lefdser a period of 15 |minutes, a8.h2xture of
0. 20 1gM@meOf tetraam ne palladiumnitrate 807153

gr aimg \pdna4l6! Oni zed water was slowy added b gsul I ed

al u \ J(?'{)I%Héﬂ'éﬁlolljéﬁr eI'I'I EI‘I tefaci ajm Xt ure |6|§8

I esth 1 i tre—exhibited—a96+—ratio——of Hte+to
d%(hf t@ﬁ 43 504 @Z%

al um ee oh—iaonition—of
zeol |1t13?cﬁn‘?1m na m xtur pawaq 43shaped hy PXfZIOt&‘YI ng the
m x1 ufl@edahe ough a stainl ess steel| die plat&l{® 16"

hol ¢€), afd leaRic2bydrochbddgnnot extrjuder. The Ol st

zeol i, &7 2huphdla extrudate was drijed at 125 £sgor
hours.—After dryi ng, the zeotite/atum na extrudate was

' ongé%r% (R Sa PR ReafprightrfAph 5Eea PistRe b e floBarbon stream

wa'sb%r fé@f@@ﬁ{ b Yb1foWras niaah&e %&o&dﬁ?—ﬁrﬂyﬁ@et(m@aﬁis}léﬁnlﬂhng a
and the zeolite/alum na extrudate was cal cl ned

5.4%r lossomaignitianemd lexhiwgingdhe &llowing plogeriins:inelaesilioatoi abymina ratio

okl iece intel REBHE RS 2 b emB i Bl cpliFent or 450 ppm

alﬁﬁih@ia%% R0PtiBE bagddfty 897 3% def b0 &r aglirﬁ)nhtﬁﬁjfeﬁl%ﬁkr\gasaéaded into a

i nches long, was used as an isonerization reactor.
Laﬂmastmuwed nuBert IATEAPAD® Dehasing (Yingrains) ¢xdpbitifig & hess on lgnltlon of

i nl ess ctor .tub Ta | oad t.he re
2% ewastarﬁ’é‘eﬁ? @P 6‘}“%1%& b@uﬂﬁ%a 1N?/ 8?1%1@8 l%én%Pﬁ@eig%mﬂhhters of
d@!)lﬁﬁecd WQ@% w‘ﬁ@édcfeﬁ%‘tﬁ{?:aﬁ Ead ntgﬁ'leht%u&{ﬁ% Next, a mixture

reactor tube, over ernD posi t1 oned
of 6.8 grams glacial acetic acid, 7.0 grams of cﬂ:nc acid and 152 milliliters of deionized

water was slowly added to the alumina/ammonium-ferrierite mixture in the muller to
peptize the alumina. The resulting alumina/ammonium-ferrierite/acid mixture was mulled
for 10 minutes. Over a period of 15 minutes, a mixture of 0.20 grams of tetraamine
palladium nitrate in 153 grams of deionized water was slowly added to mulled
alumina/ammonium-ferrierite/acid mixture. The resulting mixture exhibited a 90:10 ratio

of zeolite to alumina and a loss on ignition of 43.5%. The zeolite/alumina mixture was
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at the bottom of the reactor tube to serve as a plug

for the reactor tube. Silicon carbide (20 nesh) was
w@odwsm31’62 a dept h of about 6 inches to the reaPCDUS2004/034080

tube. A second piece of glass wool was placed over the

silicon carbide. A nixture of 6.0 grans of the

Py SR SiRro Sz S eut e diciniy (AR nii pra 225
mEISEBHfr‘ot gﬁg&r tube in two parts The two-part

ition stributed the isonerization catalyst evenly
i n tTHee mest banlite/alomizmnektrudstevwasdiried anh25°Coioet 6 hawrs.oAfter drying,

catal yst hed o bout i nche inIen h., At e
thsge@rts@ DO G g Ry, The? S%%ﬁv&n% Gytrudate
%J@al&ﬁ fncﬁov&ﬂ‘lg Gir aﬁ'ﬂ)(ﬁ"@’fgr 635 hhde Tﬁ@te&gﬁmmﬁé%s ralsed to a
ayere ont o rd piece of glass fourt
mpxiaten tingrase ozﬁt500°®va1$d thozedlitebuhioy extridate Wad cadxmmed for an

carbi de to serve a plug for the battom of
addatienabive pus torY}e IFQSFGI‘WEOI% eHpstathe ésoél?e“tzﬁTéon catalyst was
aﬂo‘%fe‘?ftb %Hol% V&Eélé’dﬂ& @%EP& ﬁltﬂogeﬁ DMndsfagLor tube, a

mu hernocoupl e was FPnserted 1 nto the

t her S‘@Mésk sﬁ:fel tubigl E&Qh@Dt(ubmchIDemH@lﬁpﬁﬂ&E lores, alaoussd as an
bel ow and at three different places in the catal

ispagriygion easiaro Ao thernmpiacl edendse 20 ipdesdion e don @%ﬁ/la Higinless steel
I‘Cla(gtO{ ﬁ%l e?’o Il@ dttﬁg r{ag{o? Rl thyi]gac o‘f‘%@%o\%as ﬁ‘l@&‘t %c%%f glass

‘op era erat ire o

wB@lf\i/&drdi@ﬂﬂedfdbw thgwall bf 8@eEactdNGle, bher the mﬁnawm endpositioned
280 C was obtai ned, the reactor tube was held at the

atdpebeitann gf therrpasterttubatorservean aadis for Biearaatoioubr ubidicemcarbide (20

m%%ﬂg{’a{s: gﬂ?(the (#é) tgl z a g&cp%sﬁtt 3%%’ %‘eﬁcg‘/tgﬁutbghé second piece of glass

WBM%W&&GQ)V%E ﬂh@@fﬁc@ﬁ%aﬂ%i&é’p e0miRHRUES.¢ BRnfs@AeicdikorheiRtion
at a flowrate of 60 g/hr. Nitrogen, at a flowrate of

cﬁalywpartlc\l@s@ﬁ@%@@) awb4S glamsios Giest silicen embida(G0-§@ mesh) was

s EaRrbOr et PUNARIS SH DI DOA-MRRGY QoM P frgmerization

cit!ﬂ?st'e%&{@ il ﬂﬁtréébﬁbr(%%eaidﬂsf%sulfgﬂ $ ﬁﬁﬁ)@ﬁl@ﬁzéﬂ&%a’e’%t bed of about 10
opérated”at an outlet pressure of 20 kPa above

inehesis reth. cA phied pigceof glass Tedsll va2 addduetowlas ihtof ther aitalyst in the
of branched ol efi o linear olefins a -Co
reaaﬁoa P SiifcaR chidhap SRisiogrs laroreh i g aneeat aisgmool. A
I
et e?’??'é fost HBE1 Fos pHEtncR bl ine B el gBH el o plug for the
bétioneaf thelredctorsube) Tdmohiyatrihe tentperatuierof da regstion at various points in

converted i nto _branched ol efl ns.in the isonerizatio
thegeretrtubeparHEPRIREhPERARSHPIS Fias RsCEE@ ito fed v e reactor

tu“?)lc FRL Gl %!ratgl%' e!bk)ﬂ% gg%ilvf%(ﬁélvﬁ%hrgg Bfefdt 9%1{:5501]2? thé Féé%lk%?)sed was

Slde rea L1 0ns. a portion

mphRsed! Therddowr herdvasdavahiet wdd atsefet dn tHedhchaed dTlid remadr tube
olefins in the product. The average nunber of al k I

wis heriorkle thnoparaiinegiompersfuse pFH2SQ 6 oves afpwidbRr pREed f“éfiﬂﬁ dowing
mltrogen. énce {#2 téjn%e%tlrpren %SB)'SC'_\!VJEH%%W%QE% ' RactdARbE whs held at the

operating temperature for an additional two hours to condition the isomerization catalyst.

After conditioning the isomerization catalyst, the hydrocarbon stream was pumped
through the reactor tube at a flow rate of 60 g/hr. Nitrogen, at a flow rate of 6 L/hr, was

passed over the isomerization catalyst simultaneously with the hydrocarbon stream. The
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Fi scher-Tropsch Hydrocarbon r 2 r 4 r Stream

Conposition During W.% W.% W. % | soneri zation
w@Re@ssm2 br anched ol efins 0.46 33.04 33.16 CgPCI/US2004/034080

linear olefins 32.19 2.52 2.54 Cg-C o paraffins 63.19

63. 32 63. 27 Branched to linear Cs- o olefinratio 0.1

1 13. Ie2| rizat,i 1Dode ene:
R AR DoRiE e Yo BT ) it The
reﬁﬁgpﬁﬁé Wa@ 8 &‘Ete& agﬁg&?tféﬂ gresﬁfre 88 2@KRHaRe %}ﬁosphenc pressure.

rorratogra y, Is tabulated in Table 3. Tab 3

1- Dolhekabitee2 (’mmwe@t papeifbf Uy Elm@ed@d@lﬁ'&socmmhnw Glefins and
olefins 1.2 < dro arbons 0. dro ons 0.
Cplreatar?iiias g the %as %l ol ﬁéﬁ%ﬂ%@ %ﬁe E?&&*@E ﬁ\l?s effipgnt after
s 24 m&&&%maﬂgﬂi %n%@%ul%ﬁ:ﬁctﬁéatéﬂ»tﬁﬁu 985 FhAMbar olefins in the
I soneri zation catalyst preparation as described In

hyidxevapon streard vedre eanmented intol brbackatelefs ip mllmsdmbhzafmgheator.
reactor tube at a flow rate of /_h{. Nitrogen, at a

0
Dpiggiihedgoancsizagon siap,, 2 sipall %@%}ée? BoEriat piling Brewi Geay gsggpnerated
t 0 f
P S Lt bR A0 dosRARENR
fee@niaadehydeatédie hisldmeaditisailiodsfing dl ﬁﬂeypi‘bducThTEhdS e\am@r number of alkyl
t ube was erated_at an outl et pressure of 20 kP
10 brapges oaﬁhﬁdgqoﬁ@rqléﬁrm@éwred% dvag fewnddaPatlel & Q%erz@@dcby
Nﬂ/ﬁ%ﬁa&ﬂm is a tabul ati on of the weight percent of |ess
an 0, and greater than nolecules in 1-dodecene at
0 hours and the reactor tube effluent after 168 and
849 hours. Linear olefins were converted in a 94%
yield to branched ol efins alakle2a 168 hr processi ng

| Eﬁft%eT (ﬁﬁf“%}y@ﬁ%m?; La“ oi 1 bei Cbb%é%f”e:er at &g-r
fr oﬁ@?%ﬂﬂﬁp%ﬁ‘%@ pé‘é’é'gl ons ﬁy::@/:ver age : g t.%
al kyl lspmarirationReadtiong| ef i ns in the product was

d€s-€x braschet oldfims 1. 3 by 0.46 33.04 33.16
Cs-Cqg linear olefins 32.19 2.52 2.54
Cg-C paraffins 63.19 63.32 63.27

Branched to linear Cg-1¢ olefin ratio 0.1 13.1 13.1

15  Example 2. Isomerizétion of 1-Dodecene: 1-dodecene was obtained from Shell Chemical

Co. The composition of 1-dodecene, as assayed by gas chromatography, is tabulated in

Table 3.
Table 3
1-Dodecene Composition Wt.%
1-Dodecene . 98.0
Other C;p-C14 olefins 1.2
<Cjo hydrocarbons 0.2
>C14 hydrocarbons 0.2
Paraffins 0.4
Total C;9-Cy4 hydrocarbons 99.6

20
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r 168 r 849 r

Tabl e 4 1- Dodecene Stream Conposition
During |Isonerization Reaction W.% W . %

wa0033776hydr ocar bons 0.2 2.5 2.4 o- C hydr ocar bONESH94/@34080

97.2 97.4 hydrocarbons 0.2 0.3 0.2 Branched C10-Cl14
olefins 0.6 93.2 93.4 Linear

2.9 ffi 1.0 2.0 1.9
i et e Ome sty

A :p

unde

Itrogen before being

Cl10-C14 olefins 99.0 2.8

R aRPS ST A eaAG (erization
drakibR B ALrib&inGhempial. KoRambrandbdetaicashs pumped
processed. The conposition

thofugt adexcdoranbead adbsayaseoH0 ghs Niragentadgribophiate ¢f6 L/hr, was
tabul ated .in Tabl.e 5. Table Dodecane .Conposi ti.on
apgecREb edsatee 681isn St TR LFB LTS Vop U TR Sigigdpsene. The

sn%ﬁxr HGAURRBhe

.1 46A paraffin

sﬁvagmgea%fd%e BSntaQink 6 RemefzdncR @lE The

ehydr ogenati on Catal yst was

repetepabedrasa opanidi agart outkex argesuee df 2@ BPakyoyt afosphetit Bessure and a

Pat ent . %,430,517 to | nai
tempgraide gE ek

et al.,

entitl ed

G on Process Using A Catal ytic

Conppgyit b 9, gab\;ﬁgﬁ% ?fﬁ%%&%‘c&?&%ﬁﬁeés gﬁ@%\?ﬁ%‘&@m Whd Peater

pl ati num 0.

thpo Casmbleonlanih 1LdSdesendatdionrs ael tharaacambe-céiluem afier 168 and 849

support. The atonmic ratio of potassiumto pla

i num f

hauss.- sLiggardiy$hs S B, ?Wﬁ@"‘?ﬂ’éﬁ;ﬁcﬂ“%@ﬁ@ttPé’ﬁaIEg?%p}ﬂ_s?SrrdeﬁnS
afg?a 1%5@9%0%%3%%@ Sphﬁhg ﬁlaezil&gﬁésrgz;ati{)?%t]ﬁ:ﬂ 1/9\%&13%@% Wl Brcent of

el'le rochlori

m8feABlbEligdbasw @8, was gatareld fromt deckigsidd teagione] The average

to provide a final

conposite containin
nurhber of dlkst brendws 8 thil GrorG b gleding fetheipko

0.5 wei ght
hyahdeterngpediope 1.3 by

%

ﬁ%ﬁé@@%h ut. the m xture. Hexanethyl enetetram ne was
P8 e resulting tin mxture and the resulting

tin-am ne Table 4
1-Dodecene Stream Composition 0 Hr 168 Hr 849 Hr
During Isomerization Reaction Wt.% Wt.% Wt.%
<Cyg hydrocarbons 0.2 2.5 2.4
C10-C14 hydrocarbons 99.6 97.2 97.4
>C14 hydrocarbons 0.2 0.3 0.2
Branched Cio-Ci4 olefins 0.6 93.2 934
Linear C;o-C;4 olefins 99.0 2.8 2.9
Paraffins 1.0 2.0 1.9

Example 3. Dehvdrogenation of Dodecane with Minimal Isomerization: Dodecane was

obtained from Aldrich Chemical Company and stored under nitrogen before being

processed. The composition of dodecane, as assayed by gas chromatography, is tabulated

in Table 5.

Table 5
Dodecane Composition Wt.%
Dodecane 99.3
<Cyg hydrocarbons <0.1
Cio0, Ci1, Ci3 and Cyg hydrocarbons <0.6
>C14 hydrocarbons <0.1
Other C1-C4 olefins <0.1
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m xture was dropped into an oil bath in a manner to

form spherical particles having an average particle
walec@swses2 of about 1/16 inch. The spheres wer eP@yEs2004/034080

washed wi th an ammoni acal sol ution, dried and cal ci ned

to forma spherical gamma-alumna carrier material.

The resulting spheres contained about 0.5 weight %tin

in the formof tin oxide. Mdre details about the

met hg I '

i scf SRR UERRLO ARt dec TS gl icc TRURTO BxobR 1 (catalys
Apof UtS. @dtent Bphfeﬂb@ 6T toAmanetra., entitheel ‘ﬂ)ahyédogmaulan Process Using A

CERPBR Siranathive” adharesinhyirbaHmsie G8y R aaiEng s wise tin
2. 9%&‘5@/% Ry, @@WA%@’C&L@&W A8 1%9%’131’1161%16301{ Phi F}-ﬁﬁﬁa qﬁdn@iﬁa E@port. The

m nutes at roomtenperature e anount
atoflicratip lod pbiabsiura do {ilaﬂﬁﬁd foathis daealgsrouanti6oBeces s ar y to
[ ncorﬁor ate 0.8 weig ercent platinpuminto

ti n- BheAehygragsngios; c@@lys as B’@P%ﬁefi &% dmglvmewbﬁél&taéld pure
SPGB PARS: B FLAIGRS G EIP U AL LR el s

addiéd o feiredudthcdhildionrte py@sde £finalednipysitedintaiging 06 weight % tin and
pl ati numchl orine-tin-alum na conposite to 550 C and

stirreddp i ie ﬂ@dwnoeew Ry tyopgwushegteest eam
H%?(ﬁ%ﬁéfﬁfl?&ttet?an%ﬁg \x}ag #& eYlttﬁ H%h %su\{ﬁlll %xt(l%\é)thg iesyt:ﬂ% gg tin-amine

rea ear eammx ure

mpltade WesBrbptdahtaninda B RQSinbehed %‘fo’ﬁnﬂs@ﬁeﬂlﬁ partiBRE h&vikg an
wei ght percent chlorine. The platinumtin-alum na

avstags Particde diametss pf ahomwé &/ 1hiindh. aT hpesipberies werampeds washed with an
sol utign assi i trat The am) nt of potassi um

arippiap] CbigR S SRsHEd Fon SRR gemac R ater

métefialVer i YesEH £ GiNere8 CoM@indd absiiol NwhidBt % tin in the form of tin oxide.
plati numtin-alum na conposite. The water was renoved

Morodetaitseabobbthie methad of-prepanisg ithenalaining camier ongpersil e disclosed in

ting . the 4 it to G nder e of dry
U%e‘ ?ateﬁfg]ﬁe' ﬁpz@wcﬁ nﬁﬁ S éﬁ%@ﬁ?ﬂr e was
rai segk iR aRRfinEcdfosi %vae |c§ﬁt‘a&HW1ﬂhrh RRUERS iRy na
conposite was treated with a stream of hydrochloric
chiaiogla¢ini? aced dnd, hydr@hdriClapida@dvaglgtpesan bfsed 04 SDmana wight) in a
C steam.m ture 300 t0|ncorpor te chlorine
oty éﬂ?lir?@ é‘%‘P‘rﬁtﬁér?ftlﬁ%tt%E‘Frﬁ ©- af RfATRITE SRl etopiatingrpeid used

B S e
cahi@dSify.. Théeolndaiivhs ﬁhgn bedtad ystpuspdiewik nhiaged o ®Ruevageiter

particle di.ameter of 1/16 inch and were crushed and
regilipg 1t qpBlBuRehipDs-tPatlimdacopgosiie Tl&mpworated chlorine was

re§1 Iﬁ‘ﬁ] L? ﬁgatﬁlgqfﬁé glaHQﬁrg-%hlonne e aluon:%inaoc %6‘11p0ﬁi? 5§t0?raldani6treatmg the

an 1soneri za

canliwsifwﬁdhl a mﬂwﬁ%d @Qtéaﬁﬁhsémfe ra@ E‘gﬁﬂ%lfr%p@ée JdlRity (GHSV) of

st'ai nl ess steel reactor tube. | oad thé reactor
3Q0ie, Aftes treetatdnd W1ﬂ1mhmam08tsammm&hlr@dhap]dtlwrmtmeaﬂumfna comp051te

co%tamed less than 0.1 weight percent chlorine.

The platinum-tin-alumina composite was contacted with a deionized water solution
of potassium nitrate. The amount of potassium nitrate used was the amount necessary to
incorporate 2.7 weight percent of potassium in the platinum-tin-alumina composite. The

water was removed from the platinum-tin-potassium-alumina composite by heating the
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wool was transferred down the wall of the reactor

tube, over the thernowel|l and positioned at the bottom
wo@poosloa7762act or tube to serve as a plug for theCT/E82000034080

tube. Silicon carbide (20 nesh) was added to a depth

of about 6 inches to the reactor tube. A second piece

oShruF PR W ARG R R PSR G5 e
SR A Bty By L St v

trédsfiewlth atswearpaf hgdrodlilerié wed PEX do/iag0 OV GIC Y iand & siaednedf 50/50
the catalyst evenly in the reactor tube and resulted
aif/R0 8C steeal m@ttuméaoéhr 4Dd8Y) fofapragorate qbéwmqqmtoxsthp Rlatigum-tin-
ce o ded o the.top
pllaify Slontln Bl AP pPORE-pt El-ERp R gl Haspine composite

wa@éﬂaéd M85 loavpiieda Ptee of B amlo@b RiI'aGRS Y. gh@ﬁe%umg lcatalyst

A fourth piece of glass wdol was positioned over
spdhieteis hiod ac avdragheparocls dranestasf a/ 161 111@1 ik wereerizbed amd ©fed into 6-20

re tube. To nonitor the tenperature of the
mFQhR‘W@ﬁE’S I¢ s s points in the reactor tube, a
mul t BREOYUE IB850.6 RRETDHERdI28liRcHR %o d
ther%%é%% S{eg%he reacct oqﬁt ug . The ten‘p}e? aturmeg ga%gsee asan

1sbm|eﬁmtﬁ>ndeaﬁtort b termdowEle BHBﬂldeﬂQ@OﬁGhes firohhthe ¢ayp of ths ktainless steel
was nonitored. The reactor tube was inverted and

re@ﬁgt Bibpe doilepd the reagion 4the, thepgackas ddiegas nperispnd gurigref glass
W%lt‘pasrﬂ‘atnr {%?1% domeché &af %)?E{lf&b‘%‘?or%e altﬁgt erBQ’gll and %osmoned
operating tenperature o over ’a four-hour per

atuhelBsttdnh OMbRGeRidItAgE seRRAs atpdupddr chel redcbistuber Slhem Jarbide (20
Once the tenperature of 425 C was obtained, the
megh tasadderbie adepihed bort 6 nghesdpdhetepsigr 1ubep dr weendeieesyof glass

WBcr)]l W%?l&éeﬂ%@e&ﬁ}\é%ﬂ H rcgrbl(%h %[tﬁlley&% q\gﬁgﬁ o?%iﬁltm{n%?t% on

omx ro en su

alhﬁﬁfaagmw gﬁrtﬁles 4830ndshy arld 466grﬂiln§1 df @8st éiﬁaﬂg:imlb@(éo 80 mesh)
reactor tube. 48After 5 m nutes, the hydrogen sulfide

waﬁac}dﬁd rt@gl@rrefgé@ tibein tapatni Tt BwP-pert a c}w@mt digaibugadghe catalyst

t t ub h
oveafiiny 8t Rtis bPE sof BEh R b i AP ol fpEY L0 b ifn. A
theldPMcedFYlass wobl ®hs £id8d ko ﬂh@ %psof thé @atﬁ@ﬁqh%e feH®8r tube. Silicon
préssure was increase to psig w th hydrogen gas.

caikmde @meevlzéqu@ dayseed Qrﬂwo dwghlrd hisce ebglagsrwoalbé fourth pidcowf glass
nflowr

WQ‘P t\ﬁ@%@l ég‘gergﬁ? Slhg ca?&ﬁ? Eq, Sefys s q@lﬂg ];;Eor]tﬁ%éottom of the reactor

wBedes ARl HRABMPEArNEF tﬁ@?@a@u&rpatgvgnGﬁ@ﬁomﬁflﬁ e reactor tube, a
obtaining a flowrate of 80 hr, the reactor tube

nmhtmmt sharmecovgde was msci'tetdantbahe Qermbecl eﬁﬂtemcacltorbebmvéﬁle
Ied very ei ght h urs_after obtaining.t

(e EOYE‘@ﬁﬁl@Wa%né@é thgge gf gfrsr t plagsdp the b 1¥ﬁt1bswas monitored.

THOHGLStof fiBe epl Cetrtgg 'éﬁ(? taglF . Xtﬁﬂgce‘f\’aﬂle]réaﬁor"iﬁﬂ)%?ﬁs purged

percent as a tenperature
with it€d geh h&he oenetet mh&mamfhedtadl m:ﬁ]lae)pbmtmg Gérﬂlpwat\m&)f 425°C over a
wei ght percent after twenty-four hours.

fogr-bpreriof gnderdlauing sitegen (RY0cdandariiters pgr hour). Once the

temperature of 425°C was obtained, the reactor tube was held at the operating temperature
for an additional two hours. The catalyst was presulfided by flowing a 1% mixture of
hydrogen sulfide gas in hydrogen gas at 425 °C for five minutes through the reactor tube.
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nono ol efins, 4.1 weight percent were aromatic
conpounds and 7.5 wei ght percent were di-olefins. O

wo b@swost’al anount of ol efins fornmed, 6 percentPUBUS2004/034080
branched, as determ ned by H NVRanal ysis. Table 6 Test
Resul ts. Conversion (w.% after 24 hours on-stream at

b Sl G R T L ol SN o s
ﬂ@@@fﬁ%ﬁg&fh@regﬁ%rqﬁé vity to aromatics at 16 w. %

conversion. 4.1 % Sel ectivity to di-olefins at 16
w . SdteopresrBding the?cﬁalwt %%amoamgwsan@ﬂian@duah 425)%Céfor eight

i ARt SRR S TE B SPRES P OHoAIeaNT (i Hgiydrogen

430 PRIRYarRRFhs HuBlRE tlﬂﬁg?{ iHRIrEdcRR eI L8 h ARy R 6‘1@10 g/hr at a hydrogen
processed. The conposition of dodecane, as assayed by

flgasate lof 02 stedaag Hiers pe hoab uAierefdur oiTs hed&lecdue stream was
dehydr o (¢! mer.i zatj on cataly S in

iR ROV g VS RGTATIAR P e I 8 e irapporatue

PP o s S0 ARG s o

opﬁatﬁ@tMp&um&acM@"@a of 369 square neters per gr am

P/ Po=0. 03 tent, of 480 d n-h
gor p ) a%o oé‘g ?h;ee‘gelg}?mc%p crbnodgganerlzvasell 4 Welght percent as

de%un%[?&] uf%’l%pﬁf 'te%n%g‘?@t el n?q%gg?glﬂltge%gﬁv Q %fggéecgﬁgto olefins was

16 @8hOPert & laftblotﬁfeﬁfy-ﬂ)ﬁr K&arveof ﬁﬁdﬂéﬁﬁsofdrﬂl%d 3Y |v4'eﬁght percent were
During a five-mnute mulling period, 2 mililiters of

mgao olelinad Wieht p@fgergm@ aqomailh éompounds and 7.5 weight percent were

dﬂ%lg@ﬁss a(gfratgg,goq%ll a?&c{u% Bg% ?S fogrgl %l'gpfrﬁa’\lg}zvg%brglﬁchg?,tafs dé:termmed
bt MRAndI§dsm I i liters of deionized water was slowy
added to the al um na/ammoniumferrierite mxture in
the mul I er to peptize the alablefa. The resul ting
al ||| Aot uIITICIIICI;LCIIaL;Id X v"ﬂa's_ﬁ:U{_FE‘d_——
fo ﬁiﬁs * Over a period of 15 antes, a mxture of
0. B R DAL Ll Nl Lrate T Ees
gra @0%£Hglé%tn%§ g wat er was s ndded to null ed
al uasmaZ.anmoni um ferrierite/aci d m xture. The

r‘e"ll|f|hﬁ mxture exhibited a 90:10 ratio of 7nn||fn

to Epmmrﬁalr%muﬁed B4 631 %g“rﬂnf’?réwﬂof 43.5% A& C
ZG(F gtl clh,l,{lll '(ﬁlomlé(ﬁns a(%‘ 18\% (?lldpeu Uy extT UUéAI%t.%IIE

m

conversion.

Selectivity to aromatics at 16 wt. % conversion. 4.1 wt.%
Selectivity to di-olefins at 16 wt. % conversion. 7.5 wt.%
% Branched C;; olefins in total C, olefins 6

Example 4. Dehvdrogenation-Isomerization of Dodecane: Dodecane was obtained from

Aldrich Chemical Company and stored under nitrogen before being processed. The
composition of dodecane, as assayed by gas chromatography, is tabulated in Table 5.
A dehydrogenation-isomerization catalyst was prepared in the following manner.

Ammonium-ferrierite (645 grams) exhibiting a 5.4% loss on ignition and exhibiting the
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stainless steel die plate (1/16" holes) of a 2.25 inch
Bonnot extruder. Six grans of the resulting
wQ@e@biosEhal um na m xture was i npregnated w t h BET/US2004/034080
aqueous sol ution of sodi um hexachl oroplatinate [IV]
hexahydrate to incorporate 0.8 w.% platinuminto the
16 inch extrudate. The moi st zeaql ite/ al.um na
Tolo g AP STiST i i o8 AR AR Ot Sl 19 f@6p gvare
mEtef O Srdrd (B/06%4.09), 8dda cohlefit Bﬁlmﬁ%ﬁtﬁ b Bn-WBRarfe @b SN c@pacity of

a maxi mum tenperat'ure of 500 C an he zeolite/al um na
7.plgater 100ng ioffpmegmatne dereletiteudast leadgd Sntoal Isinnastertoixyivellat. a

CATRIAZD T D foh G - ibitig 4 oS RieboRRE S 704 NaS added to he
mglﬁ]lé i rﬁ% M@fn?mft@ﬁﬁhﬁ% peiRd e LG MR MO8 W &vas added

i sonerized using t sane’ reactor tube design as
tods eluntidammobianfirderde nfixtle. INewt| ghtixtper deénd grams glacial acetic
conversi on of .dodecane_to ol efins was opserved after
aqihe/nd gams Rt S1tHD aid aad 135 911@1_.11% of deiAR DR Py HP R added to the
alg&ééa?%gﬁbﬁ%}%ﬁ%{tgﬁﬂxt%ﬁe &L Hﬁlll&e{oﬁpﬁzé"tﬁé GRS The ﬁasulting

ght percent” were arorati c conpounds™ an
alomGh g biiupefetgdrite/asidenidivrova malle@fortlfeminateal Cavepapériod of 15
of olefins fornmed, 86 percent were branched,

KRS ATTHE I DL Orﬂ(kmmér?% tgferagunepatiadium niggie 1Peég 353 igtagns of deionized
Sl 0 - : 4
GRPYRESPR AT L  DONE Do SRR ke e

reSEIAYE hikiore $dhifed SEI0eM faviblof zédliteMlugirefands 18dés ckbigitttion of
% 86 Wt . % conversion. Selectivi t%/ to aromatics at 16
Y

43n6 %. dhhegsolkickiunina miztujg wos shapedby ortrydingthgimiytues thrangh 2
st?ihle%gft\é\%l'dﬁ/@%%ﬂﬁrgg lh(égeg}r%' aﬁZ.é@ inc%B%’n%B@ er}(?rrl]ﬁgr. ol efins
Dehvdroganabl ' résu@ iR dedBicl Miinfea ndik s wadigfekhdt@l with an

portion of a dehydrogenation-isonerization catalyst
aquesupsedyamenf sadiuimheRreliploplatinatgi[ KV Irexaleydsdte thimcorporate 0.8 wt.%

resulting z Lte/al um nam xture was, inpregnated.w th
plafiitn i e B35 incPm it P ot P e oA e Fl itbiegnatea
et RRIA A% B234C £ alobiadh WIdwWiRY ir.t Te tbinbratite Rvas raised toa -
extrudates. The noist zeolite/alum na palladium
miarjnney tanedatesctaf $OAYE ambthedeolitd/ alumin 2 §Btihwn idphegnetsd iektrudate
W‘f?l\l%o gggq {aﬁ):,éélg;h(gb%ﬁ oha 181l11-riseom\/\<§‘1n'szatric%l it ystt.o The caloined g;ltalyst was
crushed and sized into 6-20 mesh particles before testing.

Dodecane was dehydrogenated and isomerized using the same reactor tube design
as described in Example 3. A 16.1 weight percent conversion of dodecane to olefins was
observed after twenty-fours hours at 459 °C. As tabulated in Table 7, of the olefins formed
86 weight percenf were mono olefins, 1.2 weight percent were aromatic compounds and

6.8 weight percent were di-olefins. Of the total amount of olefins formed, 86 percent were

branched, as determined by "H NMR analysis.

Table 7
Test Results.
Conversion (wt.%) after 24 hours on-stream at 16.1
460 °C.
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and the zeolite/alum na platinuminpregnated extrudate
was calcined to yield a dehydrogenation-isonerization
w@ at08l0y552 The cal ci ned catal yst was caref ul | yPCT/uSive€034080
and sized into 6-20 nesh particles before testing.
Exanpl e 6 Dehvdrogenati on-1sonerization Catalyst: A
dghydregenation=tsonerization catatyst—was prepared
aclc T‘Sa;@“ Y the nmethod for catalyst [D of U S. Patent
NG. TnReurSeqlifedVeE [ 6Wt.8kh cBhversiBAT 1 Tl ed, "Progegs For
I sonerizing Linear Oefins To Isooleflins.”
AnrSxieatiivitf és mioao iolefinka/1tgt.&onol ar si|l i ca t o 8alwdrthna
ratio of 62: , a surface area of 369 |n2/g (P/Po=0.03),
a |[SOHECEWHt ent of 480 ppmwt and a n-lhexane sorption
ca =‘iécﬁgit9‘co roﬁqaﬁgéﬁ%w Yeconvarsioe gt ZE0T T8 R
usled. e’ catalyst conponents were mulled using a
Largaedtiotty o di-6lfiheit.16 Wiediednvedionat &l yst rm@.;erwta% was
truder e
bi [FédiranghefliG eelefiasintpEh@alqlefinsD al urfi na from 8&sol .

I\III-TI [T | JARIAY AN [ PP AN e e | vyt Il A1 1 L] oA £ v o
CCEC (1) vy oar oxXypropyr—fetnyrcerrurosSe,—i+om

The Dow Chemi cal Conpany was used as an extrusion aid.
EXdifip1b 3N 03 &fo oBhatioflibdidrir¥asn CapdRE WAl $erinafs of

ammoniumiterrierite (LA of 3:4% and 92 grans of
debidaRAhAtionBsahenviatian Cai@lystol asdBe2igd asTinéxaimpie saSivagams of the

bl.ended with the ferrierite for five mnutes d&lrj ng

TR 289 He A PEEOAMI S Was@pEtenaied Mo H) ateaslufeyseo ey of tetraamine
e 5 £€1 TS
p%%gﬁﬁiﬂ nifyafl BHLHEEpRhte®) @gg /@Iaﬁfungier%&ﬂ% 1/P6fkh %xt%gfl&geg.

156 mlliliters of I onl z wat er were a
sl owlke tnoist heolite/bluetingd palladoher inhmregreydd exerutibie vadsdifedat 125°C for
The m xture was._m x-nmulled for ;10 m nutes. Tetraanm ne .
2 Beygs ith HAVHIE Yt BhedRMP S8t e B FESCH4P aRAXIRTH epeatueeES00°C

e . . ot
el R R B P b Sl Al ARG B3 Y
dgplyaidganation Tiesmeianien ehtalyET HBSkhlcined cdilRy G oxytefullp ¥rushed and
et hyl cel  ul ose was added and the zeolite/al um na was
sizgd InfogO-268 mesh @piticlps efons te6iR%s. The extrudate was
transferred to a Bonnot pin barrel extruder and

r » Ai nl ess.. | ith 1/16 .
extruded ysing a stainless . steel d -eét%e%tzgogntﬁ ?n-(feglerlzatlon

cd_?_éﬁ&'it%valﬁ ReepalRhce

ﬁad GHdfigNS the Me@bl f&Hcal®Rt B JrAF S2PHOUN. 5,648,585

e cal Ccined catalyst was carefully crushed and size
toi Mtgapet20., esledpdtrbeask Eor Befmerizng éstdanQlefBid TollsdolefinsS
A et hod fotr t he producti

. n of aliphatic al ¢cohols,

¢ ompAPLPATEE R oA AAVHIE P (o SHich it BREAEHO of Pedra Surface area

{0 531 (PPRO®BY, B0l ' ' - i i
© d?g% r% e%acl)t [ onk’i S0 ne??ﬂ;%t?fg%ggm) Iltnwgraerf lﬁe)%aﬁee sorption capacity
oftleh gehnogeen 00 gramssafiveslitz atas asedu riiie datalyso odmpotiedt were mulled

dehydrogenate at_|east a portion of the paraffins in
usipga Lpl?(‘gf@tehw Balet, obhe mulled catalyst material was extruded using a Bonnot
pin barrel extruder. The binder utilized was CATAPAL® D alumina from Sasol.
METHOCEL ® F4M, hydroxypropyl methylcellulose, from The Dow Chemical Company
was used as an extrusion aid.

The Lancaster mix muller was loaded with 632 grams of ammonium ferrierite (LOIL

of 3.4%) and 92 grams of CATAPAL®D alumina (LOI of 26.2%). The alumina was
blended with the ferrierite for five minutes during which time 156 milliliters of de-ionized

water was added. A mixture of 6.8 grams of glacial acetic acid and 156 milliliters of de-
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streamto ol efins, and wherein the
dehydrogenati on-i sonerization unit is further

w@omsiogrsed to i sonmerize at | east a portion of PCT/HNEZN04/034080
ol efins to branched ol efins, and wherein at |east a
portion of the unreacted conponents of the first

rbon n t | the.. .
OB ETERE ot R Ao gsRuREh AR bsRlthepifnn. The mixure
w&serﬁﬁitﬂnﬁﬂe?d FRNORinSRE OMervdhOFRANAN nfitdt€ il TEHRRNSEE PAlthdium
hydrocarbon stream conprising ol efins and paraffins,

nitraig wehe adsled tathd reixsmubepoordes to podu¢rea eftalstrilaticantained 0.25 wt,

TN T IR R T TN TN -

m 9fc91‘ﬁﬂ5§éos9as§a{cfd€&‘ Bhd HeQedlitBMHmAhe WaY hfled Toriry atddltlonal minutes.

erein the hydrofornylation unit is configured
Theyektmflate wds dtagsfatred tasBoang pmt haorel efirudee and @ftrmﬂsd uping a stainless

seg) Goions "l DR GRYFa P SRGHeE et S GELGROp hdor 16 howrs and
thgr} 8%%1%&%111%'#}%%{ g otgk 5?1%81% S The &IEIH\}&%& ﬁ@fﬂ&&?ﬁeﬁ?{l% Xllushed and

siZAhRCALP HesIS birgiales lbéfopm@kmged froman olefin
ol i goneri zati on process. 3. The nethod of claim1,

wherein the first hydrocarbon streamis produced from
a Fischer-Tropsch process. 4. The nethod of any one of
claims 1 to 3, wherein the first hydrocarbon stream
conprises olefins and paraffins having a carbon nunber
of 7 to 18, particularly a carbon nunber of 10 to 17.
The nethod of any one of clainms 1 to 4, wherein the
first hydrocarbon stream conprises an ol efin content
bet ween about percent and about 50 percent of the
total anmount of hydrocarbons 'in the first hydrocarbon
stream 6. The nethod of any one of clainms 1 to 4,
wherein the first hydrocarbon stream conprises about
90 percent paraffins. 537. The nmethod of any one of
claims 1 to 6, wherein the
dehydr ogenati on-i sonmeri zation unit is operated at a
tenperature range from about 300 C to about 500 C. 8.
The nethod of any one of clains 1 to 7, wherein the
dehydrogenati on-i sonerization unit is configured to
operate at a pressure range from about 0.10 atnosphere
to about atnospheres. 9. The nethod of any one of
clainms 1 to 8, wherein a residence tine of at |east a
portion of the first hydrocarbons streamin the
dehydr ogenati on-i sonmeri zation unit is such that the
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conversion |evel of the paraffins in the first
hydr ocarbon streamto olefins is | ess than about 50
woreios/opgszent . 10. The nmet hod of any one of clBETESZ004/a34080
9, further conprising: introducing at |east a portion
of the second hydrocarbon streaminto a separation
unit, wherein the separati upjt,is configured to
separated at |east a port iiﬂﬁbiﬁt%e branched ol efi ns
fromlinear olefins and paraffins to forma I|inear
ol efins and paraffins stream and a branched ol efins
1.stA mathod fanthe praiyction dEadphatéc gdoosticly komprising: | i near
ol efins _and paraffins treamvviththefi{,st .
hydr BEadHIRE gﬁp% Qﬁﬁlﬁ?ﬁ%r?’?% siksags cquprising oletins and paraffins into a
o R BT RD kO iy e B TR DA 6 it i
cdnfiguredao dehydyshenatarabteastst pozdon offthe paraffisfin theefirst hydrocarbon
hydrof ornmyl ation unit. 11. The pethod of any one_ of
stegamy tgwleins cangdovherpia tae dehydroganationasqraergation gni is further configured
pro t . ' ' i
o RERAER bl Mo DULL RGP VIR Ao SRR 38 AR & toasta
pétfioh betheyefated Byindbhaits 6BBe fitd hydbeabon sticam diteat least a portion
nmet hod of any one of clains 1 to 11, wherein the

oftthe pesfdaetenpl ﬂ}ei dshydregenatien apdisamerizatongescdigns fasm a second
The.
BB, TR A P Sbbp R Gt und Bt na

wREYET dt $dabth petiibs bf e Aefirdtih eheQkcaldafydrsatdnpatah fakdisranched
i ntroduced 1nto the hydrofornylation unit by adding at
oleBngstands portion of a third hydrocarbon streaminto the
hydr of or,myl ati.on unit., 14.. The hod of any one of
ol =i ReodRiaE 488 fBotion ey ey R i o
hifroRkB§lafisn hiht, RHeadih titShydd foRAHAEEch it B cbRgured to hydroformylate
ydrofornylati'on unit by adding at |east a portion of
atdedshi pdrtion i teaolbiins isttheserpidibirodabdnstieande pyddace akphatic
uni t, erein the third. hydrocarbon st.ream co I ses .
o0l aP S gt BEPHIEREBA BPReA G AP Sipsise o
bﬁﬁ&é&%ﬁmgro%g, any one of claims 1 to 12, further
conprisi'ng adjusting a ratio of olefins to paraffins
2i Nitreanethetof didim 1, vehdngidrtioe first ydratartom siebinby prarbédfierg an olefin
at least a portion of a third hydrocarbon streamwth
oligomerzationPI9EFSSi on of t he second hydrocarbon stream
u r O, is
3y Peaiam e il DAL R o ihin el I fn.
FikbherThepsehphadsof any one of claims 1 to 12, further
conprising: adjusting a ratio of olefins to paraffins
4 ﬁliheda@}b@goﬁ HYOIEI98 cﬁym b nyheaeindhe it RydgCaERfiiiTAMg
: .t hi [
oShoiEE3]etils BEY piedlinShofink LehboHIERERLEER B DERMNY A carbon
niBBéraFaito 17.

5. The method of any one of claims 1 to 4, wherein the first hydrocarbon stream
comprises an olefin content between about 10 percent and about 50 percent of the total
amount of hydrocarbons in the first hydrocarbon stream.

6. The method of any one of claims 1 to 4, wherein the first hydrocarbon stream

comprises about 90 percent paraffins.
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of the hydrofornylation unit, wherein the third

hydr ocar bon stream conpri ses greater than about 80
w@ersosit7snl ef i ns by wei ght; and i ntroduci ng t heRCTAUKEd4/034080

streaminto the hydrofornylation unit. 17. The nethod

of any one of clains 1 to 16, further conpri sing:

separating aliphatiLc al cohols . from.th . o
7. v Gredhh Bev B pbebohiod Sustroy g Fhiieengtiop-spgterization
P53 A %uﬁféﬁﬁﬁ&t LhihiaBSuIF00 &b aB6iq °C,
ua |péatﬁéaaﬁco ol s pf%%%ct sﬁrean1 and, introducing at
8.| &asmethquorftang onebf ¢lhiensplatodf, fwheseim tics dghydragtrad onlissimenization

streaminto the dehydrogenati on-i sofer, ion unit.,
unyigs copASUiEd IPGPCEKe &l AHTRTSYEE ramﬁ@pﬁggv&‘fﬁiﬁm%&%? to about 15
adﬂ%@ﬁkm% portion of the paraffins and unreacted ol efins

streaminto the dehydrogenation-isonerization unit
9.c amp meslest ofaapbhevNgaimis 1 & twhergho b résidencd titne@f at least a portion
araffins and unreacted o]l efins streamw th at | east

: a
ofbe fiyshhydpcarpensrsitean i iherdsbydBaratioR em ARyt sych that the
oo RSP IG ARTRBRL RO St oceroon sroam o i i o ham about
50 @eRtpetcepnr ti on of the conbined streaminto the

dehyd%ogenation-isoneyization unit. 19. The nethod of
10a e snethask of@nyope ofi clpignsi Bto Suieithar gompasing:

dehydr ogenat .Qn- | ' [ O i 0 [ . .

o UFRRBAT G| BRI IR S g asgpraion

urfE@ dlederethe Qb phrateshyieiiog bl ieed fosrpirked st A a portion of the
i sonerization reactions in the

brelethpd olefias Sonvliness plsfing and pavaliimis to fopw. a nver plsfine andyparaffins

| ai m,19, t | yst i Si hyd f f
U508} P18 R SRITRFNBE 6 | cotypic ramework

St I USniHifing @t RS dortich 610KE tiRedr Gleking And PAREHRGtre@NWith the first
par af fi n dehydr ogenati on-pronoti ng conpound 5521. The

hyeddadnctreamypsinenod ! the delmwirdgenati@oisomkiszation uniteand,
dehydr qgenat i on-i soneri zati pn unit conprises .
DI TS g et 81 otk SLRENA U AT 5B b g gecond
hyRIPERoR&reAin iupktSdan] SRGE h9MofBRG1ARH uditsecond reacti on

zone, wherein'the first feaction zone is configured to

1 1d hy drctigeinetany ahe bfesimsal wokQ, wdwarend theatiphdticredcdbols produced by
ol efins, ﬁPd wherein the second gea bion zone. i s

the gydrofrryiatiop unt spRapTise.ergpter Paap %Pt§ PEfeSAt QJrthe fatpl dydrocarbon

cogl(lge?{t Ff‘&a%@{&ﬁ@ﬂﬁﬁﬁﬁn%fcg%ﬂ%ueﬁﬂd wherein at |east a

on o nreacted conponents of the first
12hyithe egalidaogt adiy bae ot eaidnsal td Ha sthegeipthethydrofainyidton unit is operated
products of the dehydrogenation and isomerization

atpggratiop igpareiaB b 1Pdrde abBBR8{team 22. The

13’5@21? gft?egnga& agl&t%}élﬁéfe o Pl B& ek EShpHiSAS hdA%iRL E1ib f olefins
to paraffins introduced into the hydroformylation unit by adding at least a portion of a third
hydrocarbon stream into the hydroformylation unit.

14. The method of any one of claims 1 to 12, further comprising adjusting a ratio of olefins
to paraffins introduced into the hydroformylation unit by adding at least a portion of a third
hydrocarbon stream into the hydroformylation unit, wherein the third hydrocarbon stream

comprises greater than about 80 percent olefins by weight.
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bet ween about 300 C and about 600 C, particularly at a
tenperature of between about 450 C and about 550 C.
wQ320050m51ret hod of claim 21, wherein the firstPCHHESI000084080
zone is operated at a total reaction pressure between
about 0.01 atnospheres and about 25.0 atnospheres. 24.
1] e TERGE o my Y F PGS LT 0 TRntch chlbpfiing MR a o of otefin
tdpudaffios inmodusddriemnthe hydb orinylation haA Ol icombadneati 18ass B gbrtion of a
that the conversion level of the paraffins to ol efins
third hydeogaxben strease withsy lepst apgréipr ehthe spepnd frydrogatbep gtredm upstream
|08 . . further .co i.si.n
of ¥ KSR Bis o Hisbing MR EETFieal 16 e

hitefordgrabienusitr eam exiting the first reaction zone
into a heat exchanger, wherein the heat exchanger is

1& drreinggthediof any elahpsait tq }idhg epmposings adjiséingiaratio of olefins
hydracar bo tr.e before it.enters.the secon .

to R e 52 The R BinbisfE S pY BeBGR T pasta partion of o

third &rocWibeh 8trbarh REthSE tRBch pRE6AH bpﬂhe%@é&d'hgd%%@ﬁ 86eh upstream
a tenperature range from about 200 C to about 500 C.

ofXire hydreforerytadidn ahitambersimghe thind lyidrsatbbntstes comprisasi greater than

th econd reaction.zone j.s, operated at hydr.ocar bon
shoif 8 Bietal i b greifitomd DR B sef ke o eout
hydPoRENDERGELEE. 28. The nethod of any one of clains 1

to 27, wherein the dehydrogenation-isonerization unit

1t diemstesl of ayank efclois t &t B, fetthar onfnpgsingt i on,

wherei n the_stacked bed conprises a dehydrogenation

cat SPRHERIPAEIG SO ol o AR Ay A Ao Hes isgiHg groduce
19fasPO Y2 fithsQhd GhAhHE i S :
ai natsr 0 ellJci ng? yglrn?aend il)lnegigst eé %%?Fﬁi}%?g%%rc g%dggpmdmt stream;
argf ream 5630. The nethod of any one of clains 1 to 29,
further caonprising: formng a hydroforrnylation

r eackirgAudng aldpist anertion ol tirramyiting rest wraatsbelcry gepam into the

' e - rtion of the unreacted
d@ggﬁgg‘gﬁ 8ﬁé0¢§gz%{l?€gﬁgecond hydr ocar bon stream and at

18 Themtstiond @fcldivel T modtietht@di¢ihghi leadlh@oRnSof thdaraffins and
separating at |east a portion of the hydrofornylation o
unreaetqd QJpfing stisam infetthe dehydragspaionciseimengsdipn ynis gomprises: combining

: raff unreacted.ol efi.ns stream .
oA BBy AL S 0§ Brion o

RO SIiG: stiehinto BLiudg a 3bmbR28 btréank ﬁ?éﬂre@ﬂl §¥fthd Bshydrogenation-
produced aliphatic al cohols into a sulfation unit,

isqireni¢dtion uh#; &gl inmedusing aiileast sperbian pftheeombined sirtamantatthe
deéslgrsot ati@ﬁ-r't i on. 9 .OIE he, al i phatic al cohols to produce
FpRatT e St ar8ss WHE wherein at | east a portion of

19. :Ijﬁe %ﬁdttl_ﬂmpéﬂ aiﬁ %%ié HASIBENPT ROLE; QheFMeI iRy b 8ahS8isomerization

ali phatic sulfates.
unit comprises a dehydrogenation-isomerization catalyst configured to catalyze both
dehydrogenation reactions and isomerization reactions in the dehydrogenation-
isomerization unit.
20. The method of claim 19, the catalyst comprising a hydrogen form of a zeolite having a
ferrierite isotypic framework structure, a binder, a coke-oxidizing compound, and a paraffin

dehydrogenation-promoting compound
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32. The nethod of any one of clainms 1 to 29, further
conprising introducing at |east a portion of the

w@e@dsBa2 al i phatic al cohols into an oxyal kyl ap€DHS2004/034080
unit, wherein the oxyal kylation unit is configured to
oxyal kyl ate at |east a portion of the aliphatic

S L AT T—
unt‘i:lﬁéé;ﬂ{air 3 dsa Cm ?szc{?féé’ gl ket in FhCARRMiBy of'?z%neﬁo?ﬂﬁis%% 94t reaction

phat i c alcohols confi gur ed
zope ahda sedohé revetitiwdores whetimide tiiostaeactiom gomsf is cbmﬁgmed[tot 0

deh%droggnate at least a portion of paraffins to olefins, and wherein the second reaction
zone is configured to isomerize at least a portion of linear olefins to branched olefins, and
wherein at least a portion of the unreacted components of the first hydrocarbon stream and
at least a portion of the products of the dehydrogenation and isomerization reactions form a
second hydrocarbon stream.

22. The method of claim 21, wherein the first reaction zone is operated at a temperature of
between about 300 °C and about 600 °C, particularly at a temperature of between about 450
°C and about 550 °C.

23. The method of claim 21, wherein the first reaction zone is operated at a total reaction
pressure between about 0.01 atmospheres and about 25.0 atmospheres.

24. The method of any one of claims 21 to 23, wherein a residence time of at least a portion
of the first hydrocarbon stream in the first reaction zone is such that the conversion level of
the paraffins to olefins is less than about 50 mole percent.

25. The method of any one of claims 21 to 24, further comprising introducing at least a
portion of the first hydrocarbon stream exiting the first reaction zone into a heat exchanger,
wherein the heat exchanger is configured to remove heat from a portion of the first
hydrocarbon stream before it enters the éecond reaction zone.

26. The method of any one of claims 21 to 25, wherein the second reaction zone is operated
at a temperature range from about 200 °C to about 500 °C.

27. The method of any one of claims 21 to 26, wherein the second reaction zone is operated
at a hydrocarbon partial pressure of from about 0.1 atmosphere to about 10 atmospheres.
28. The method of any one of claims 1 to 27, wherein the dehydrogénation—isomerization
unit comprises a stacked bed catalyst configuration, wherein the stacked bed comprises a
dehydrogenation catalyst and an isomerization catalyst.

29. The method of any one of claims 1 to 28, further comprising introducing hydrogen into

the first hydrocarbon stream.
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30. The method of any one of claims 1 to 29, further comprising:
forming a hydroformylation reaction stream, wherein the hydroformylation stream

comprises at least a portion of the unreacted hydrocarbons from the second hydrocarbon

stream and at a portion of the produced aliphatic alcohols; and,

separating at least a portion of the hydroformylation reaction stream into an aliphatic
alcohol product stream and a paraffins and unreacted olefins stream.
31. The method of any one of claims 1 to 29, further comprising: introducing at least a
portion of the produced aliphatic alcohols into a sulfation unit, wherein the sulfation unit is
configured to sulfate at least a portion of the aliphatic alcohols to produce aliphatic
sulfates, and wherein at least a portion of the aliphatic sulfates prodﬁced comprise branched
aliphatic sulfates.
32. The method of any one of claims 1 to 29, further comprising introducing at least a
portion of the produced aliphatic alcohols into an oxyalkylation unit, wherein the
oxyalkylation unit is configured to oxyalkylate at least a portion of the aliphatic alcohols to
produce oxyalkyl alcohols, wherein at least a portion of the oxyalkyl alcohols produced
comprises branched oxyalkyl alcohols.
33. A system for the production of aliphatic alcohols configured to perform the method

according to any one of claims 1 to 32.

57



