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PREPARATI ON OF BRANCHED ALI PHATI C ALCOHOLS USI NG A
PROCESS STREAM FROVAN | SOVERI ZATI ON UNI T W TH RECYCLE

w30 08/0RESIYDROGENATI ON UNI T Background of the | peEUE2004034035
Cross Reference to Related Application This
application clains the benefit of U S. Provisional

P@@%ﬁa‘{gﬁ ol RAneRra ALTEAIE AL R OT S USING A PROCESS
ge REAM FROM &N {ROMERELATEAY VAT YETH REQGY 6Ty TRHA
al i phati c al cohol PENFDRQGHENATIANIYNIEnbodi nent s

Backgzayndlod thenpreitionr el ate t o systens and net hods for
reparing.b ched al i phatic al cohols using an
ﬁ%&%ﬁ%ﬁ%ﬁﬂﬁm@&' . i i ption of Related Art

Al i phiabhslialieR BRlms Me®ehdh %f@@ﬁP&@ﬁBﬂHﬁﬁ@ﬁJ&QBm BBy 186,
ty of ted to

used in a variety of applications or conv
60/61 hé22 filed ateter ¢6y39093nds (e.g., surfactants,

Ei ul fates). Surfactants may be used in a variety of
jle p%dlll@i‘i)‘l@ns (e.g., detergents, soaps, oil recovery).
TheTsd bedi iRlent L | phatlgod -
may ?nél Uence the pr o%%jpl? ?lgfsgs cté g’}t%hezlllés%rla?{i% %@ﬁstﬁgﬁlg}) ore
aliphetie nigelndls. (®loge partiedlery, saiboldirhdrty desbiioddidgreid adlbdeitd yystems and
det er genc produced fromthe aliphatic

an ol d wate 1€ |
me%hogﬁf% PrepRERS S@a%qdea%%f{%ﬂc%l&lwmg W ispReTigtionimEe t ed

 ts i [ of the aliphatic portion of the
De i O#RQE d |. As the linearity of the aliphatic
por Alipimticraidohabess inhpetany cormpdunkds that shaf ibe @sed iafdf vaietyyof
for water) of the aliphatic al cohol surfactant na
sy

PPHCRI@E 98 Fomr?ﬁféei tq pigengheatical GPIEPBP‘MQS?@-% Srctansy, 6p
SuBSELRARVSE y S RSB ALR PBLALE Bl B ecovery)

por Theginkturhi@®nalosivloatof ¢headliphhiad alseHol atl/amflueiByY the properties of
i ncrease the cold-water solubility and/ or detergency

the gprfagiant and/pndetpiseni (€ @hovateirohdiiitiniodaraibbita arbeli tvater
det?r%\éﬁc\élz érol ggc#}%c?rg%e‘ ﬁh qLki€ af%l?%cgh giolr ‘%’ﬁ r"ﬁ} %%,tvg%%rf’slo@%t??nay be

rancnes I n at

affédiel W} e atarkybf ﬁﬁbﬁ?hatid’p‘drﬂ&ﬁoﬂhb bEphafid ABholOfAs the linearity of
quat ernary carbons. Incorporation of branches with a

therpliphafigrnoniorbiaereasesiha hadieahijicitn fivorelanibnior imates) efibe aliphatic

e Ry 0L 08,3 B B B Bk e
of Bk aﬁﬂﬁlﬁ@la%h@! suStdbhAChaNHscr¥dib| BicBRioRitRIsHrahbNBito the aliphatic

bi odegradabi lity properties of the detergents. The
portibh phtheiabiphasictalephobsurfastzal mahi andrease theaiedd-watse golubility and/or

o B SiRgR AT FOSLE R B P e s
alc KA YRFadtM mIPYe reduced if the branches in the aliphatic portion 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
form branches in the aliphatic portion may include methyl, ethyl, propyl or higher alkyl
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form branches in the aliphatic portion may include
nmet hyl , ethyl, propyl or higher alkyl groups.

wax@sesTiary and tertiary carbons may be presenPCWiig2v04/034035
the aliphatic portion is branched. The nunber of
quaternary and tertiary carbons may result fromthe
branching pattern in the aliphatic portion. As used

grolps- élvatempy apH tertiary cattioph atay beguestet whanythe aliplotic poaidh is

refers,to a,carbon atomthat.i s not bound to_.an .
brafiGhes, Jibk MR Bris LY i Rlyidid oy e o1 AOAL e branching
R FRthY aBbiG foRAMQSIskd i d i)
> Pat entl RE}-L geggg 960 10 S?%S}Ig?}genﬁg%‘éahmgdﬁtb i uytgﬁxary carbon
atomPirefiersyto BrearbohatbnPthiatimpt Abeshiol an@hypoges poms, and

Bi ogear adabl e tergents de Therefront and. U. S. . .
pia; 1PN towa@@% %@C%?%@?WE@OQWW%HW Peseflescribed in
U.S. Hagthit o BS, 805 68 oRih fBIoY b %ﬁied@%ﬂﬁ;‘b@@%?&ﬁ& Alcohol

Bi odegradabl e Detergents Made There
Combpesitionse ad Bivdegradable DbediemtsiviadaThqrafomt and Tdh datentiip.

oduced by met.hod. 1 h I ncl udes.isonerizatjon of.
6,1? halhfetingltoneg %ﬂf@ﬁéj i el #@m@tﬁdr%ﬂmﬁyélaﬁﬂ@& é@glposmons,
ancﬁlﬁi%ﬁgg}h&%‘fe BEEHents MAR TIRegRShZation unit. In certain
enbodi ments, a process feed streamentering an

Surhsenesfithafiventiomi t i s derived froma Fi scher-Tropsch

process. At | east, ortion of the Ijnear olefins in a
pro RRadimett, ﬁwlca@ 5 BP Prticed 0y Hiedipdghat mcludes

iso leﬁ&itﬁﬁ é)if 'ﬂ?et (¥1§ﬁﬁss qg@ﬁ%ﬁ%{ibﬁ B YRkihs in': 0?}%‘5 gﬂrédfn[[' thay occur in an
ranched ol efi ns nay have an average nunber o
isofnerdretioasmpie in odredfin embadieeutspa prooessadbaldtredmient@irgmut

. 2.5. The branched ol efins may include, but_ are not
isomerzation ung is dertveg froam a Facher hippsahrnipesse dAbleastiaportiomef the

o . . " . e,

ingf 8 % bR O Tl P B L P R e

isojetfionamit. The besnltBle®iBachél bRfint heyhaedas iveead dusnber of
processed _in the isonerization unit, the resultin

brapehes pReelcBR Bolsclsritem abowy 1 toeahioit 2.5 pdds bepnchedolgins may

- r | &t i | r r b r -

e S B s A R 05 e Rion

pro&égs &Ry Prodidtk thednchfEole AREC BAt #dlude Nes® thadlaBbit RS pércetiof@liphatic
the hydrofornylation unit. After hydroformnylation of

quat¢raany|cafiongtonir eact ed conponents fromthe

hydr,af o | aton process be separated.fromt

ol | et P S L PoRR e T g FaPRARRR Gl Pl branched
oleBhRbhRAfihdstidaR) i§ PRAEATRE 2 b/ ARFRIVEHi JAGINHE Wneld? ndore hydrocarbon

dehydrogenati on unit. Dehydrogenati on of paraffins nay

stregosumayl e conehengrowidly theadranshed alefintroatrinng sfekameiet alten the

| east. a portion of. a raffins .and unreagted .ol efins.
congptEztia ARoletind gptering e Ty Rafmantid i Ao ogpgSimyiation of the
olefigf YerReRA _@Mn?@néﬁﬁ! tromahe hRBStordyRAGA ?%e@fmi}!’& separated from
paraffins in the paraffins and unreacted ol efins

thesiipkain alephobprodedty.dPagfmataed uneagicd dledios ol deiseparatéd stream may
bel easta_portion of tht produced olefins may exit the

frt SYRAEFRHBH t o form an ol efmic

Dehydrogenation of paraffins may occur in a dehydrogenation unit. In an

embodiment, at least a portion of a paraffins and unreacted olefins stream may enter a
dehydrogenation unit. In the dehydrogenation unit, at least a portion of the paraffins in the

paraffins and unreacted olefins stream may be dehydrogenated to produce olefins. At least
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hydrocarbon stream The resulting ol efm c hydrocarbon
stream from the dehydrogenati on process nay be

WO e@poBBdl back into the isonerization unit andPCr/USI0090034035
a streamentering the isonerization unit. h an
enbodi nent, one or nore hydrocarbon streans may be
conbined wwth the feed streamentering an

a pargomef theaprodiced nleﬁns maj it dfecld:ydmgcrmﬂou rlmi't t@fotoan @efinic

dehydr ogenat i-on un bon str
by RE: HEC FeBl el aiy Lo are b Tirecoiacit fapgenation
pro&dss hﬁ?gr@r@d(y'cféﬁ Haak Biid g 1§J‘1§eﬂz§ﬁ&?ﬁﬂn¥ Qﬁd/&anﬁé Ltream enterﬁlg the

hydr o ["fation unit and/or a dehydrogenation unit
isomenizagion ueitbodi nents, at |east a portion of the

al iphat i oIs ulfated to formaliphatjc,
cul Pt Qtﬁﬁ a@’%ﬁif ocag %Fra%affré nagy ?Ea%oglgb with the
rhodient s,
feed &Qﬁlﬂﬁt%@pﬁér“?%ﬁﬁ%ﬁt’? e B ot
dehpdrp gbretior paltk )"[ﬂlahgdfotalbémstmanxmay ey h‘nmcb\&hh) k. feédisteaneto alter
enbodj nent s X al cohols may .incl.u branched

the a?w}%t}%mfghwég 5&%& ResopRsTizaion @gggygm&mﬂa@ﬁn&mt
andlPe RLOFY g tlgﬁ?{ﬁ@hed al i phatic al cohols may be

et hoxyT at orm branched et hoxyal kyl al cohol s. At

| edatcegtaip@nttiodimatts, ahkeashaymirtiyd ofthe ahpliaﬁ;lc iphble may be sulfated

sul fated to from oxyal Qg):o sul f at es,
to farmh glphabA 6 a‘fs&ylwsm figpeads, ﬁléls}hqﬁﬁé}llf%ﬁés By ifoklg branched

alk; ﬁ%‘lﬁsg glggagafm %gg%ngég%t I?Jﬁj{/ % ﬁ? : 8% tp ﬁﬁ%@&ﬁc‘éﬁ liphatic alcohols

maygbpatyatitylited tdfose oskalkyledcdholst e s@nt embbdintens, beyagifyil klcohols
of the follow n detailed description of enbodi pents
mayinglude branchedbalEpaEoyns. dnsome evhpdimenisgatdeashp RgEionjof the
1 . t -
prodfi SrEh wbSELEH PRl BT AR b conyaticy
alcalol$o et legst alpoethvdl oF thisdyglkanaleblefls aly e REIFitZ@Td Bén WRiAlkyl
FIG 2 depicts _a schematic diagram of an enbodi nent of
sulﬁtegybt el @ﬂb@ﬁ@éméa m@aikwhﬂ&fa@@ gy ipplaee braashedrpdig sroups.
! atlso atlosp unit and a separation unit to
fins fromlinear ol efins and

parﬁﬁ‘ﬁdnﬁﬁges bF fhe pPes8RAhednsion wil HesBthé Sppatade ERiMosd skalled in the art
enbodi nent of a system for producing branched

withy thephﬁ:a@ﬁfco fahe bilowang datailpdalesainsionef embadinenis andripgniceference
addi t.i o of. _an. a lglitﬁl onal hydrocarbon stream

tm%?‘icgmpﬁlé}”?% BRI ¥ Elsceptibi e to various

qpleyicl Qaie?ﬁfbsa fRemati¢ ghpahl yenf MMETRImSRF afshfem for producing
enbodi ments thereof are shown by way of exanple in the

bragphgdiahphatiechlaghpls usmg@nmﬂﬂ”mé@mmwonlumtd etail. It
hat t

oot pelFair R iPeR o aSE: Ol AR ISR O PAROp i Producing
brahdhée @hbl%lcta@cothﬁﬁ RRHg L 1§dﬂ1§ﬁzaf1@ﬁ Mhillhseh Qﬁ%tlog%itqa s&ﬂb?ate
branched olefins from linear olefins and paraffins.
FIG. 3 depicts a schematic diagram of an embodiment of a system for producing
branched aliphatic alcohols using an olefin isomerization unit with addition of an
additional hydrocarbon stream.

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
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contrary, the intention is to cover all nodifications,
equi valents, and alternatives falling within the
wa@piosios77and scope of the present invention as Bef/UREd4/034035
by the appended clains. Detail ed Description of
Enbodi nent s Hydr ocarbon products may be synthesized
fromsynthesis gas (i.e., a mxture of hydrogen and
be desaribed imdetaiki Hehouldibagnderftosd that therdspxinlgs pnddetsised description

nt hesi.s S y be derivyed. b artial .combusti on, of
ther BT Pt Lo e T YA L G JO R 5 g dfon the
conf?a Uihd int8Rfor3s tOYoRA AN hidthdifatida! bRvAbnBAdndrAderidfves falling
Thé Fi scher-Tropsch process catalytically converts

witlgy therpgitsand asopetfchapmesent nventadn g dedimed by theadppbmisd wibdms.
D sat.urat ed. hydrocarhons, unsaturated hydrocarbons and a
—ﬁ&@eﬁ ﬁ——ﬁﬂ%ﬁiﬁ%es OlFMBYURERS - ot ai ni ng products. The

Pr agliiedSitd: L g .

For T Reeni i RA7SE S{ARpEH SRR SRR ITs B (B fture of
hydaiged and cdybor atonoxjde) UsingoaBlistiex-850pseh podvess: Wyafiwsih gas may be

process streans may_al so be used repare co di t.
deﬂﬁ?fg%mﬁl?l R OR U BoGHB{E A R ilygrf@s%f%e&sanwn%f?omﬂgg of

' is . ' r ; | f .

ma 185 8 R A TR o0 RO 1 g it
contdre synibesds gasinteeamittorepioodiets thataacluddseshtungedrhydrocarbons,

i ncrease the econom ¢ val ue of _a Fischer-Tropsch
unsafpEddly dEqcaihons arg g Pamrm%ma@#?%sw@ﬁmmgaweﬁws The
. . . ¢
prodfet 439 TR FouSl bR ndy AR KT BRRNGHE kAR S,
gasslitfe] dieskl bilpmuiatageils aldekins. may have increased water
solubility and/or i nproved detergency properties .
corfperber Tipsguposess aHeRNHBRY olse bf SeRA tolmieire epranpgisy products,
.Bi 0 i fi- t ;
o AR O i e L BSO8R ot
uscfll @F8hé protifiéidy Enaifeciafi®r Usiap a@lortidieofthé paetdntream to produce
Surfactants made from branched olefins with a m ni nrum

linepuplpBns WAy YigErase Hareporamiip yAlug b b iseh- Rppechspraggsy piream.

bi dabl e [ i [
L5 BB 5L
surfibtaftl Qeriveld BHSE meR 6RES Fot Lanp18BYrfabeht e védRom branched

econoni ¢ value of the stream In sonme enbodi nents, |
olefinisrmaay haleahirpasedanataysolubilipe mndder improvasrdetis By Braverties

iy TR e
surBERAC HeferirahhyBe S@8diatas) the Preséndel o ghgternbfP&F6dh atoms in the

process stream may increase the econom c val ue of the
brayhed pexiostof damsirfibtahb Surfactantsesade fierd bfapchedheleBasivig a

.the amount of hranched ol efins derived.from.a ess ..
mingg RS 0 AR SRR B e e P Pl gpertios t
sur%@t%ﬁt@ ASHOA £68 1R NBHss. WRbMRBH of BRANBRQICASEn SR A Rischer-

uch nethods are useful for both Fischer-Tropsch

Tropsahgqeesess strezansag ibrgso theccostmis aabiefaf dlm sitchey Issomees

t hat incl ude hydrocarbons. . . "
embod?ments, lgnear ole%{ns may be converted into branched olefins with a minimum

number of quaternary carbon atoms using an isomerization catalyst. Increasing the amount
of branched olefins derived from a Fischer-Tropsch process stream may increase the

economic value of the process streams.
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A hydrocarbon feed stream conposition may include

paraffins and olefins. At |least a portion of the
whyasosasbon stream may be made up of |inear peeEUB1004034035

and ol efins having at | east 4 carbon atons and up to

carbon atons. A hydrocarbon feed stream nmay be

obt ai ned froma Fi scher-Tropsch process or from an

et Hylethods akidgeuribeil fart inowasingihe egoum efdfianched oledipk derived from a

catal ysts and r.eactjon condit.ipns be selected to .
rofis SrE ap PGS PR OBt of P U e B ACERAn B srpiginic value
of thé PRYEL sibdif aRh iRkt IR Befuffor be@EEchEF-ARSHBh process streams

catal yst and reaction conditions nmay be selected to

andi prodiea stecahisefr@notint sofrced thitiindudmialyddewutaase t he anount
of garaffi ns and O)é genates .in th
Al t

e stream
Bidtorqbpy etk CAmpertioh moy SIS PR gifGns. At least
| ' ¥R Hne A papafial fld\SleRRthavi
ap eé{?gg@g k&g{e&grr?%gﬁtrg%?%@?fe%eand gle/gepnat els int ﬁe avine
at 16dst £ asrborl bensaindlupgd 18 sedoh atoasFis bhdocafbapfed speae oxy be
may be Mo, W G oup, V P conmpounds tgﬂgg con‘{)i nat i ons
Obt@lﬁ@(} fem a E}S%—T\yomcg BESSEHILTaR 61? § l,enB‘B 13%{]:1%11%891{1 process.

i ; i Y id rticul
Fie b Ca P e R e by e e
mi0bf Podudty mrtle Gaotipn prodocpaunds Foegaennbe, et sadr-Topstiecatalyst

free metal formh_an enbodi ment, conbinatio of (I_}/E W
andgisactionepditiops BBiBe splagchin Hereptst amagntaﬂﬂog% s and décrease the
Conbi-nat ions _qf ] Vv .
o2 R0 AR Y recion
corfdlitis e RAeRdfed tb inopédse theewdruat ofpuraffine enddetatdse s apfount of

Mo, Wand G oup VEt conpounds may be forned as salts.
olefing anchersganaderdndbdEredbased catal ysts have been used

g gt ég%tglly%‘%uﬁgé %ng é fﬁ%&ﬂ?ﬁ}@&ﬁ g)poc(é?st 1‘?15?’ ﬁ% %Oi’ gﬁ,t @nlglﬂt) ST

avor Fmati on o ing

corvg@a%@ BE6HEBInkGIR théreeh (Freas WIE compdinidsdnsudSpnt dremnbtlimited
I scher-Tropsch catal ysts may include fused iron. In
to, sromecabatiouthenives, rhedipiys plgtinyr patiadige iU psmium.

cat al yst Lhcl ude a Is
CoB S eV 50 R R by PR o
fordl. | TnGR Rl o irAdht SdtRhitions GPRRY, I BRd @koupay B¢ Eapdyadsiseg be

I'n a Fischer-Tropsch catal yst. Wth the proper .
forsekaslloys. orbippEIESL M, Ghrond CsoumblIbeorpotpds #ay be formed, in

B

co&%ﬂféﬁﬁ%&%o?Weﬁide@rouﬁl\hﬁrcoﬁ@b&hdé&hﬁy beéfeefedss salts. Iron based
Iron-cobalt alloy catalysts, are known for their

ané eblett baged gatdlpsimhal et een prasichostnenially s Bfsplres-Tropgchicgiatysts.
and_ conbi pations for nuf act ur e..of, hydrocarhon_ . -
Ruoia el ecereror T Bpeeto e Bl Gt apeyipsmder nish
pr&?&%oné’i%bllls@ SRHRAR TSR DESTIIRES dabalPstdina g hRIudbrfRddion. In some
stream any stream of olefins and saturated
enthpdinaang, hdasdrison BechsuTrepstlecatalstynasi iselide 2 Prapefen(e-g.,
streans may contain from5_ percent to 8Q. percent
PoBiSBAY 3, X1 dFe O SrMi AU HE G CHR Y iy UGl B sHgpord: Cobalt
mé:tgﬂﬂg}; F58'Ye used in a Fischer-Tropsch catalyst. With the proper selection of
supports, promoters and other metal combinations, a cobalt catalyst may be tuned to

manufacture a composition enriched in the desired hydrocarbon species. Other catalysts,

such as iron-cobalt alloy catalysts, are known for their selectivity tqward the production of
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paraffins and other conmpounds. In sonme enbodi nents,
feed streans containing olefins and paraffins are
wo@baoaiosdl t hr ough cracki ng of paraffin wax or PEEUS2004/034035
ol i gomeri zation of ol efins. Conmercial olefin products
manuf act ured by ethylene oligonerization are mar ket ed
in the United States b onP I 1.i ps_ Chem cal
olefipg Ay SEang ePmEREHP T B ERPRRB RS ees Bigeher-
Trop@fﬂ%ﬂoé&s fé% ﬁglr}mmg;vﬁckl ng of par affin wax to produce

a-ol e paraffin feed streans is described in
U. WhlE&ancN@s méd&ind, Medhet-0rdisel) stegam, tahe diréadan ofa@sBns and
For e Preparation | and U.S. Patent

Hydr oc bon )
safur, mygmca@ﬁnsmamp sm&blemMri %@r%frrowf Shrgunipay pontain from

5 pe%@ﬁ‘ﬂ th Li]ig%gﬁ Bﬁgl%ﬁ% ﬁrg@%d@%ﬁég%%r it rc]lglgd%d'&ﬁﬁa%ﬁ fompnsmg

paraffigaind otheproapolides for preparing linear olefins from
et hyl ene are_described in U S  Patent,  No. 3,676,523 ta
Nagbwmeeemdl@&mweﬁ% sireamsioRtapypg pleing Ard paaigns o higined

ol R M LS5 et i

prod@sts llﬁdnathctu%(pbjaet@y}bﬁe pligmestirationare rﬂa‘rﬁetbﬂ & thedfrgtetl Siddes by
4,020,121 to Kister et al entjt] ed Ol(gomrlzatl@

Chewendhillips €pemisal Company, Shell Fheraisaleomasmy GHDNEFEODENE") and by
Bntls“lg oﬁ%&ﬁlﬁ I &Lﬁg% n%a%}ﬁnc&%a%ft ro éfd g@baﬁoigfﬁ%d'pma?ﬁﬂ] #ed

strediiy i@ ﬂbéb@ﬂbb@fh dehpdteatNbos, 57@98@1@ 3¢, @atlai f‘]Pr@Be;ss For The
paraffin dehydrogenati on, isonerjzatiaon

Preparagion Qfi lbydreesybons” and Bréh SateneApplictips %ﬂ@k%&&( }38,955 of

roc sed
oS35 S S BEE R rILPRAERY AP ORAREho e ror T
Prepafe ElﬁBéi‘%Ib@lQolﬁ 0 dYesifichretedluic E@{prépa@hgﬂimehﬁoleﬁnmm ethylene
vari ous techni ques. The feed stream nm

are graeritiediin 58k asent NaaAgd 61588 v Maseib @utltleg"lb@hé@l@ﬁrbljroductwn
' 9
U s SEEN BB 4 BRh e ANRh gD od s pagpove

3,739, 49318 MdsBn camtie t Ahaadiefin PRafic@hOUind 10 SPRse&No. btho 121 to
wei ght paraffins. The feed stream may al so include

Kistet etfal.nentitiedé Qdigefmierizatinmt Reactiort Syshan s’ e@f@stsqfrtb%lﬁb%yn@éloned

oSSR S0 BETCETL B 161 O 6 SRR S0cPELEEOL
procg% e(H h CaNb&Rkiod R %%Cﬁlbﬁﬁhtgg P PRREMs, ?é‘raﬂﬁi &hydrogenation,

The conposition of the feed stream may I nclude
isonh\gtﬂaﬁmaobaip]sa hhﬁnsﬁg an average carbon nunber rangl ng

f 4t nmbodi t
B e
incthdd '@rélchgd gﬁﬁn% TRIB BFarAROSL AR gy b@Ebrﬁ/‘éﬁédiﬂﬁ‘blﬁﬁdHé@ Aliphatic

nunber o streammay range from4 to .
alcohuBnATE \xaabbs)teclmuqin@r Toik: feddestiesd moayalraye npaiatfin cme‘-el@t range

betiten DY GRLE AL DN B DR DB PSR B R TR oa: T 1o
certgitnremdﬂﬁé/ntg, A& étfegtﬁi 1}19y hvel arz{fﬁn content greater than about 90
percent by weight paraffins. The feed stream may also include olefins. The olefin content
of the feed stream may be between about 10 percent by weight to about 50 percent by
weight. In other embodiments, a feed stream may have an olefin content greater than 90

percent by weight olefins.
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sonme enbodi nents, an average carbon nunber of

hydrocarbons in a feed streamnmay range fromto 13. In
w@rwsn3Bwrbodi nents, an average carbon nunber OPCT/US2004/034035

hydrocarbons in a feed stream may range fromto 17. In

an enbodi nent, a feed strean1for an isonerization unit

i ncl udes npno-ol efi.ns and/ or

fi
moher eAeRgstzonRfihe Eeed streant Mgy él?c ‘6{3 :215‘??@#@6‘5 beyipg ey pyerage

L e

hydrodriredns 50 a pesdceRbmanaymng: Démtdhe 2dl & bthemebaodihwests, an average

present may be al pha-ol efinsg of a |inear (stralg
carb@hlalmquer@g ﬂyz‘oﬂqe@ R@a@’t ey gngg diogr 4to 1% aVefage carbon number of

the h ?;%%gr]leﬁ S'Jl‘g %?Ina? Paq %E fibth P& f@ Ny &F’t fnhﬁ%n&ld%érﬁ§ an

| ns ear ¢ ar
averﬁgerdaﬂiohiﬁﬁlmb%r bydﬂecp@afdamom iheafed Straahi mhy gangatiiem thenl7. In

about 70 Fercent of all of the olefin nolecyles are
Som%tﬁfph@diméﬂ Snan @Wer%elqafb@amu@%%@hww 1%% E FESHPEN MRy range
r
fromabfo t|8h 3 t n e? %%ia&me N % ectgfﬁo‘rfrlggﬁ’fﬁ;& ofhy ve‘%ﬁ%&rng ina feed

sueﬁhﬁﬁ§@h@eﬁ%mpp$ghrprocess In sone enbodi nents, a feed
streamincludes olefins in which at | east abo%% 50
peifxcammmdlmn@t elfedtd; strepm | feicar isemprieatiotng iec idrsapqpgrolefins

and/BI%%q%t%%& f{x? ngsgo& é%aﬁqu ffI rlﬁleglaéfr &&&%H\éﬁgértlﬁ%a tr’[?}e mono-

olefitk GRHALSY ad¥pBa Bﬁ’ﬂﬁ@ﬁa@l fdmﬂbl@ﬁ)bﬁ?@ p@sﬁ’@@e SFhe feed stream may include
diofornyl ation,” as used herein, refers to the
olefips wahmhéﬁ pefceat eohotesfilrcpteldn Brolgeyles paesgnt may be alpha-olefins of

carbon i 0 en ti G
ahnﬁ?&‘é@%‘ W%@’ ﬁgléggtdh%g? u?uc]glr(lh’aa ?%ha 1 re%ﬁr}%ho}em about 70
percte#itqmth’é SikfifSare %ﬁﬁlﬁmlﬁ'ﬁm@f 2nBaT cafiRGRERES stractpreo duwirocarbon
Ip hati1c al cohols fromolefins include, but are not

stredm in Whnthtgnaatmwmahoumo pseeetdiof alh ofihg ql!«;fm @piﬁgu@s are alpha-

sulfa lon a ion, and
olefps 9f 3 IPS‘H’ ca ‘%ﬁ’é‘ %glﬁ%léﬂ“{“&ﬁ T8y °% HJS%(?IC e ampr Abpdipents to convert
oleffils 1§ FAPHERY aLoﬁbl‘édguéﬁ b phahl Sapbe ab &l e iaFdschbr-Tropsch

average carbon nunber ranging from5 to . In an
procesd ddlisometembadimenes, agfeedcmebmnnﬁumecﬂe@fs inprebigh ptdeast plout 50
al cohol s | n a al.cohol rod g Jiam may range from?7

perqegt gighe plgfigane S‘f‘ﬂesé?’ﬁﬁﬁ?a Verage carbon
nunhies 12l chilg o?éﬂng n’i% c%h@&t’é&' 18 bdhcAs AlyHaheblcpasics.,

stream may range I n someenbodi nents, an

bram¥ied pg ﬁ geanedlbsinls) llbmadrydnfforaiy.lepﬂmtpmca!i C dﬁrﬂrgfqrmyhtﬁon as used
al co

duct st
herasar e AR POgHC T Ao e BN IR O e YiRp e
hydf‘olg%ﬁ%? prb&es?nOﬁ{e? gﬁg%las(:isgg b YBE usdd't6 %%d’ﬂ@% aliptidie aldo@Bls from

certarn I men to réduce productlon
oleferis tEcaﬁfpldsrdf@umr pgacbxsadedlajeuaﬂlphmO(alm}xo&mMm olefins include,

stream cont ai_ni ng, a signj ficant a unt
but v -GG TR i Riopi G Ty R St g i Ry and
thep hyd pbdRh@tdatn include
epoieGRo ! BPhiBh, 21.‘*%%%@3%%21%? B PR St may
aliphBdAkolRfls Rdvelg A5 a‘tdaz[geu;gfboa muirdenmnpngtfrom SumBl. Inan
embodiment, an average carbon number of the aliphatic alcohols in an alcohol product
stream may range from 7 to 20. In certain embodiments, an average carbon number of the

aliphatic alcohols in an alcohol product stream may range from 11 to 18. In some
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prior to hydrofornylation may save production tine,
dehydrogenati on catal yst cost and/or enhance the

woe@@sabi7seconom c viability of the stream | n BOIES2004/034035
enbodi nents, after hydrofornylation, paraffins and
unreacted ol efins nay be recycled to a dehydr ogenati on
unit to produce a streamenriched in _olefins,

embadimeHB N IVeriRn sarben BaRPerafisbhatioydabals iR ep a&ﬁhol product stream
el AP LA 0T LEP B S TR oy St

alcdtiRrah Z8doh6Nprodiidt sfleath mafylraﬁsge fesndeité 18.12. | n
i sonerization unit 10, at |east a portion of the
ol eliegaiprenhedingnts fo ng@%wdb@wnﬁosfé &frprasijiciyg branched aliphatic

alc% d{'gcafag% ﬁgggwgt%ns(i%%a %f ol (;fop a[fﬂgéjgn% aam%?o?%ﬂl%unt of

olefiSOMBY fizs@bé BBnicHizéBOBR hydtﬂfdr@lmam tb fA0bimayhddealiphatic alcohols.
controll ed such that the nunber of carbon atonms in the

Promﬁmgwtm@ﬁ@petaam afmmr aptpant elortefinsAhtqugh apdsomerization unit

pnogg?] ﬁy%ogorﬁ@yi 103 Eréa}yesﬁ‘éff Pvg?%tbon%fr%e; éla F?drg e%%ﬁ Fatalg/st cost and/or

enhBh @100 6¢lerall 8Edridtnia v RbIRS 6f ihe8fedm. bh some é?amcﬁmleﬁ@ after
5,648,584 to Murray, entitled "Process for | soneri zi ng

hydrofoeaylahe mamﬁmmlﬁsmm%feméeﬁna ﬂil@FlYUI’eS‘ecpéqdetma dqbydro genation
.5, 648, 585 Mur ray

il R vy S oo TR, B Kb ofhS S By be recyclea

it P REMEBMtonlnftear ol efins in a first hydrocarbon
streamare isonerized in isomerization unit O b

c onRafetringgodtystenaki0 in KIOr 1. aoﬁrsblﬁydrmrbanséneamynmh@mﬁ@ﬁuced
. streamvv:th ol.i cat The zeolite ¢
int s rRAA ORI D St R 2o RORP RS P fiTpast o
T e

to odwlela ptomidlydpmagonisgeaha C@edmnow@in Oﬂaﬂnpetpmﬁmzaélnn my

130%];31’12%"9%121‘%%;@ ngz{ylel?nq %%jr?ﬂgl Iél?:g Itl%eemgpbeelerlsg 5@811 ia?)éns%h the

oleﬁﬁg ﬁéﬁﬁlset anlTE¥re PR Qs RferBBbA 1sesﬂQé%&ﬁla'ﬂ9 tl‘ie%aﬁ(ed CRKGsts and process
ormati1 on. en‘peratures at which thé olefin
corldstamB o zlaetletam iveyetige tnsad uktfies torbmgnéleﬂ obafina laoadesgdigeddn U. S.

to about 500 C_ Te era ur.es i merizatian u 110
Patgpla o, Ao DO AT GLC0 BBeeBolob RIS Br R B

Isomﬁ(ﬁg 160 Q! Bl N4 |4 6 Ako @fﬁrgéélsét\éﬁl éﬁtltfgg “Pﬂﬁb&' fbr

ing, Tow tenperatures nmay used [ ow feed
IsohRtiehg Ilineag ©1éfaisrto dbbding®Ent s, | ower terrper at ures
maybe used when the anount of oxygenat es present, in
t he Ippoeebedimente inear ol9tawin piflgH &y Togahon srwan figjsqpperized in

lsoplgegll%ét?otﬁlstggtt iyl OI o Ccr ?&%ﬁ# Qﬁe@s‘c ?gﬁgﬂﬁﬁﬁ thPfift H% rocarb tream with

pro rates nmay be USG

a z86INE caaledi "J!Tﬁ%ﬁhte\&ﬁﬁlysﬁmay ahveg laist driegihannel evtita mystallo graphic
tenperatures. The reaction tenper ture howeve
fres hbaringl diamstst rangts fromaErestes dhanry? densit fﬁbfihoiu% A. The zeolite

pro duc ni r t
el RERSH5 o ) 450 B3 g i s
difAfsPde Qﬂ@a& beiftian§, FHa bdithed olefi. fTePoreaiif ¢ffthéLeolite catalyst may
also be small enough to retard coke formation.
Temperatures at which the olefin isomerization may be conducted range from about

200 °C to about 500 °C. Temperatures in isomerization unit 110 are, in some
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granms per hour with m ninmal cracking. Pressures

mai ntained in isonerization unit 110 may be at a
whyasosasbon partial pressure rangi ng from aboR€T/0S2004/034035

at nrosphere (10 kPa) to about 20 atnospheres (2026

kPa). In an enbodi nent, partial pressure may range

from above about 0.5 atnosphere (51 kPa) to about 10
emlaidimsntlgreps bl @ 1 eRmpratih et Whu:h(t]n@dleﬁh &fill mrask exigoguely. To

o St e B LS LA o
lowgﬁ‘geﬁﬂﬁrm ﬁﬁzt’o'e ABed BHerPBie %ﬁﬁ)luﬂtz@f%xgg erfdtd¥\Reseht 1ﬁﬂhe process
enbodi nent a

aver age nunber of ches 'per olefin
stream ie Gaib e Highes éetl ratas tohe bp dedtabkedo naersh ¢t wbdddtion rate of

lsol%%a”p“ﬁafé«%l}?c% R ohen feolagies e e it ot HBLO Bimnts whe pperating
e? ?ééﬁﬁoﬂ? {e thu.tJeQ Tﬁ@regétgfhctgﬁg eﬁhﬁé %Ep Qsdulld B&sdt Such that
out to about ome e | ments, an

craﬂ&iﬂg &gl@mtlhdimhg ofcidht prochets ipeinimlizedi & orrmkaemﬂb,egrpﬂtesthmt 90
in the branched olefin conposition is_fro

ut Q.7
Pefﬁ@ﬁ‘ @6 hmarz»leﬁns aydretcanyertsie aranshedoledps %t\r}-]éstgg&t ﬁg?ﬁﬁierf‘te of 60
sl RO L S LSS, RLERER S 110
magbéatd. f&ix@%b&ﬁp@ﬁal@mﬁﬁﬂelrmgmg fivimeabonodl i atmoesphetsd 10 kPa) to
contr ol controlling process condltlons t he

abqv\é aﬁ@trnmhpr@ﬁ (A9RPKPaFJpn 28,AFH9LBICTR; Rif14l PASFY1E Anay range from
SR BB (PSR S5 e P i

rancnes may

r epTas 8finchal yleRnpREacdd id Gsdpedrizetion it Allomby @@ hypermehyl, ethyl
of the total nunber of branches present in the olefin
andfot leogtresrionsbpin bewmsbes. metn isomerioRleBY eupsioggyay be analyzed

o ST B AUPH O B
predfnt8h M prid@iea bemchét 4166n 6biapoditicidingg bk gfeatvRthan 0.7. In certam

represent, in certain enbodi nents, |ess than about %
embedizemts, of aydrage wwalier nﬁhmphqsfpebialﬁﬁe Feadeculgprggang n the branched

od 1 f
TSI BB T S T g B
nuﬁlfbe{j&‘leorﬁﬁ’&éé SWIbER{ m@fec@l%%@s@ﬁtsm %@lﬁl@ﬁ@&d@ﬂéfﬁf confygusition is from

or et , if present, may be |less than about 5
ab@lﬁr(l:'em abwt L0 Im cartlin erubtriments, ¥y Qi»f%&g@s!lmﬂb@bﬁfé?m%(&leﬁ per olefin

t 110 d d_hyd t
mq“l?éalwrgge%? i heindcy QaPaporney SRR byt 1 FETRIE 2. he

Ef% nggth A5 RePmaY HE BeRtEIRH dlyREntes18AE PREess conditions the
ﬁ sec nd hydrocar bon stream may exit

1sdn$@imt1mz ahit. oﬁonﬁmmplb hl@ reastion dergparetutes and Jovegy degsiarates may

d d 6.
R L e T 1 B G5 B
peis%ehft%rgb'gﬁé@%@erg@ﬁq Bf){hg M1 AlRskr of b cEERRElenBiRtthe olefin molecules.

ns e separated, It desired, fromthe second
In Rysie @ﬁ@bb@ﬂibmd, hrestipl bfunoh@hna}ewprusqu gsea@,m rh]@maqbpyt Kheskeent of the

the art distillat |
sk vmber o 5 O BRLEIRT QRF AUSE YA G LR the

ol mo%cﬁf‘ee may represent, in certain embodiments, less than about 30 percent of the

total number of branches. In other embodiments, a number of ethyl branches, if present,

may be between about 0.1 percent and about 2 percent of the total number of branches.
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Referring to FIG 2, a second hydrocarbon stream may

exit isonerization unit 110 and enter separation unit
wWoR@3e8pPar ati on conduit 120. Separation unit 1RGI/IE3004/034035

produce at |east two streans, a branched ol efins

streamand a |inear olefins and paraffins stream In

se agﬁgi on unit 118, the second hgdrocar bon stream ma
Bragehes githes dhasymefhytor e aipeesens; ragete fess than abeu |5 neecest of the total
£aFp e correct pore size for absorption of
o ranchpe%w%%éfi ns and/or linear olefins and paraffins.

Subbenesritionasiy [10indy @bde d Rasid ydpsattioanteimtthe includes
ranched gl efins and/or at | east a portion of the

olejinsrhpagrtangnat leatt anerégy ofiBe second hidropsber siream einiaies
brafiThbd RiSHINC %h@:é?ér?glgilgf%x{og?rpﬁé 5tge%1§15maa e?i? ?sn %@g??tgolgﬁgﬂ'p P10 via

streamand a’l . par a o
seciepedndtitdn4 und be kD doesd intdaydesfoanflhti@thiiie t 6 0t BhdhiaMdrtion of
adsorbent for separation of the second hydrocarbon

the glefing in the sspdvdrasathon strpasd msly deihydefeendatedd a

| | fi. d ffi S t
t e SERAPRRY b Nparted Tleso Rkt b Reesne
hyda&utionldRafa though @ithni Qs fenefdll§ RABWE Mb ORI aER LS .distillation,

separation tenperatures may range from 180 Cto about
moRgdaCsicBspattectionadsapaep adsorpiean/dasprptivn Sangéyr tembranes).

Refg&%&ﬁgeg%%ﬁ%{(ﬁ%ﬁg 3 brog%gjﬁ? -}lflaél? qr%tglgﬁﬁé%zéﬁgg ygit 110 and
entéF@)aratich SAIL] LA QEP ARYnoonduiP 1 B0." SafiRidh valt 138306 duce at

hydrocarbon stream may be performed to prevent
leagi dwo stseams, pdiranshedglefing sttegmsandzn Jpmat plsfinpénd preaffing stagam. In

| ef i ns. ff St b led, .
seogiefint it £86 6= Gore PiuspteadtirauAny b St wits matecsiir
sievts (€ g 2R AP 8B4 f th&tort R85 bre 3iRIDE AHRBrpRion R Brant A1 fins
ol efrns and paraffins stream nay be conbined wth

andf érrlteathyldfincadypmatfing. eSuhsequeht desprptionddiat le2stwipmriidmezhe
ol.efi nd raffin recycl condui t. 122. The
bra et o S L0 BuA A POBTPE TEr PIENDS AR BiRiTng fpmythe

mofechial siEPRAHAY prddh@ £ RRki RStlehfs P R d bR AL 8detEand a linear
i sonerized olefins. In sone enbodi ments, a |1I near

olefhedridnsaraifids plagaaf.f i Nns st ream may be i ntroduced
directly into jsonerjzation unjt 10. In sqone )
enbethEipndmit] 18 masinclyies fixed %C%%la%iaﬂgoré?mé%ﬁeﬁﬂwon of
i At [ r ' ' I
the 3ol BRHERER sl § ARON PHEAGED Lt Nidcom hd a3Rhr dlefins and
parhfifing Sppearh.e Sepanaticut teinp &rethrésiin atgaeatiqurodteSISi may shgefom about
and/ or stored on site via branched, ol efins conduit
10070 40 abept 49RC- chsomresodiments, sgppsation teppeafpesgnagrange from 180
°C B ARGESSE, Rophald A IBAROnht 1 SHHRF B LhuliRl bt scure
ran§iRig drtan alend Qi dimddphete $2026180m) of atiund 7 afrassphibes (70 kia).t Insome
via branched ol efins condujit 124. h other enbodinents,
embdimenist a prefstiicsholor segomst lariEprasb ol sbicpmanat hepgrfomagd to prevent

adsgfgehtﬁoigoexffﬁé.ati on unit and be introduced

At least a portion of the linear olefins and paraffins stream may be recycled,
transported to other processing units and/or stored on site. In an embodiment, at least a
portion of the linear olefins and paraffins stream may be combined with first hydrocarbon

stream in first conduit 112 via linear olefin and paraffin recycle conduit 122. The

10
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directly into a hydrofornylation unit. The second

hydr ocarbon stream may exit isonerization unit 0 via
w@ewsnsr7eponduit 114 and ent er hydr of or nyl at i onPCIAUS$2064/034035

as depicted in FIGS. 1 and 2. a hydrofornyl ation

process, olefins are converted to al dehydes, al cohols

or a conbination thereof by reaction of at |east a
combgiedspars mayrrateslisshierigatipn nit bioda finssordwle] B continue the

T T -
streath &ﬂhy%ﬁﬂ%ﬁﬁ@@ QirbAR iAol s EHAAB6M uhif 1 '1 d)‘ eInosr Soddherts, a

netal catalyst (e.g., a cobalt cataly to produce an
linegy) ceffns| and pataiies sﬁ@amrmam’m istrodudsd mmtmyhageHMen unit.

B e P
other Bﬁ%bisﬁrﬁgﬁst@ﬁs Rh@eE §t§redro%fs@t6 Sid &aﬁdhe@é%fﬁfs Q@efdAt %ﬂatln ome
uses a phosphi ne, phosphite, arsine or pyridine |gan5

embadighenitse dt ]@@% alportem cvﬂaiuamnhed atediny sﬂrearlpnmpaxﬂlsematmmdmlt 118

and B¢ Borfping® Wiy SSpnd 1GufStuiboh 3l Bug it s<shod bouts:s Haawppissm of
h; dﬂBﬁi 148 Q%Jnﬁ' Mi! U

D e
eaS‘Ot p@tieh phs branched, ol@&msesﬁltealnslcrna}@@ﬁ%se@ﬁﬁttlbn uﬁit aud be attroduced

I drofornylation O Qefins;" U S
dlre%&’@ #%{r §r§§g&?ﬁﬁn o Sl augh et al ., entitl ed
" Hyide QEQnhly BB ofkstr&l frla) Sxit iddnrerizBY
3,239, 571 t(l}), S augh et al a? Kt isdmeriz ﬁ%ﬁﬁ oF i segond conduit
114 @hd Ghtef lyrisoforlyiStioPatieht6 ModepBtetlin, FIGS. 1 tandi/BS Gna et

ntitled B clic Heterocyc|ic_ Sec-
by R htates SIS o i i lsfdeyasosigaipl o sgmbination

[ I
therégf@é rgacﬁhg %_kl_gtz ta B Hho f%{&%g?s:%vﬂﬂ E@l?%ﬂ ;n‘ﬁn%;( taﬂ{i) ﬁ%}o gen
accodfiin@iefin Oso 'ﬁchbsc oAnsDils:}:d hetdii§.an POke miroddes” rBfeﬂJAﬁ tAOdeattion of an
olef%lg\;% %mglp)gihe gqc? g}tf(lg%éer%gnﬂg &%%egzﬁgéga mejgl gatalyst (e.g., a cobalt

cataf'y&gg(gg tg}l&\n%/) 12 Iccghﬁb&f gsﬁélﬁr% QH&% %Fboﬁla Oé% ?ﬁkbflé ?tgmng olefin.

In o&zﬁﬁﬁirdﬁ&nyl@ttl&h mbssei adimodifesd Okd pbcedsy b ledr My add ioein, a
Aefins;" U S Patent No. 3,496,203 to Morris et
mog}ﬁed St proresy” refes i a (7xo process that uses a phosphine, phosphite, arsine

or pgcg ﬁg%@%ﬁg&@g% g@%ﬁ{ (%r rﬁ%{)?l?lr% agtgP nﬂeﬁ?ﬁ%ﬁ?n Iilxé 1§Se of modified

Oxo cheilystedry dQc@BB@ﬁhUﬁﬂO Phiest Kol 3T, 6at e Wziugﬁbémitl%& €Reaction
U.S. Patent ) 501,515 to Van Wnkl e et

Ratesdn Gatadgdic Igydgyfgmnglaqg{l eLbeyRaters Npe Bt28Pi546 o Z§laugh et al., entitled

PSP R ol D e

“‘Hy {onl YBORARSMY.§ Shéht Nd, 8 rztsp a7y temagﬂg eas ent1tled

entﬁtpl i cation Seri al entitled
“Hydmf@rrbfé%m eBnesp &}Sr@tmtBIoaﬁéﬁééwt@Slanghﬁt e ehitttbd

e Bierd: @%?m&“iﬂﬁeﬁ o 34l ) i e
“BicyBhd Bbtefyclic Sec- And Tert-Phosphines;” U.S. Patent No. 3,420,898 to Van
Winkle et al., entitled “Single Stage Hydroformylation Of Olefins To Alcohols Single
Stage Hydroformylation Of Olefins To Alcohols;” U.S. Patent No. 3,440,291 to Van
Winkle et al., entitled “Single Stage Hydroformylation Of Olefins To Alcohols;” U.S.

11
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10/ 167209 entitled "Process for the Preparation O A

Hi ghly Linear Al cohol Conposition." Mthods of al cohol
w@e@dost’son are al so described y QGhrmer, in  PCT/US2004/034035

"Encycl opedi a of Chem cal Technol ogy" 2000, Fourth

Edition; and by Wckson, in "Mnohydric Al cohols;

N NG M - I

No. 0L B T LA PO S

3 496;20&|t<sMomn$ emla& ethldt“Tertfaﬁ;dOtgmoplhdshmhle cmbltamurwﬁyor
may be used as a conpl ex

Comi’hfﬂ‘ﬁ%g b:gé t% %30 3)%9%/&% &W%?t Pe ctfitlgdoUsrtizry net al
Orgcglgﬁﬁés?ﬁgle‘@&{ht%érb%ﬁm @orr@@zﬁ‘g}’ Qﬁ S olgatcl-aﬂt%n 45501 15 5Y8'%ran Winkle

e not limte phosphItE,

et algestithee, “Bitydbic iEet@beyplic Hﬁttélﬁu'y Pgajjﬂuneﬁxambﬂ €srbehyl Complexes™;
hfy r of or ngl ation catal ysts include, but are not
U.Ss. n@@e $:927.848 10 Mapgitob eriied I OxarAlrghols Using Catalysts

Comﬁﬁ@ﬁ% &)10 ALtat %?Spélrlﬁegg Scﬁétl il réﬁ;{lﬁaﬂ%??&ml %%8)6'790982 entitled

“A Phw@bs@F@f agharingol Biiched Ofefing lAeMeﬂl‘bdfmyUﬁﬁg trtéiBeanched Olefin
formyl ated using a continugu sem - conti nuous or

For Makisk ApPeidasdant, il g ot 32 wi)m VUndidiseniddpliggtion Serial No.
(13 t
101 BFRP G bRSeds it PR WS B et RRolBE g

Cordjb)éﬁilfl@ﬁ or mgthatls eNaldshdl gﬁ)d@&‘u@h Rolkb REQRE Dy OtB@et, PN
times may vary fromabout 0.1 hours to about 10 hours

“Eaoeloerdn Of@lhg@ioal Rectvoloa” 2alfpEpaly Edsionnand by Wickso, i
Mo b e AP R PR RE agh Chet. soc

198t.enperatures in the hydrofornylati on un| t ranging from

about 125 C to about 250 C nay be used. Pressure in
12 Ayltidosformylataen emalysiiused indiydenformayiaeorf yndhi Iooay intlude a metal

fron B b Paricfiotat®. BRaRle BPaRPR R BAGRS S nidsgobats

rhod'i‘iPrﬁl)mél&l 3a0H8iuAPS: AR NERESrdup A kEPhayBY BRdUS @%mplex

anount of catal'yst relative to the amount of olefin
comp@mde mycatnplek compbundgaybya Caoyp VI pietzd combinad withtd lgand.

Exarlnglﬁé g} ﬁg%ﬁs z%:glﬂf? | glf{rl@g%n? &}@Eeéﬂl%dr 8]‘3:0asr£ T@{ ghalger, ars}/ne stibine

or pREGNEEMAD BbmbickQr ﬁ?c@coﬁﬁﬁ&taﬁon BY1LRE HARE, bt £8 ElBﬁl'uﬁned to,

embodi fent s, an enbodi ment, a second stream may be

cobaétdlj/dr:bcaﬂ)ohykjcradﬁlmtmolbaht-lphosplhmeth@nd oatelyst, riwldivme-gbosphine ligand
condi ti gond stream may i nclude sol vents
catalypir cop H%?POP%E ’feP re substantially with the desired

J eﬁ?{xy&?@fenﬁ?ﬁﬂ"gﬁg 1(’% gﬁ]%l e g/‘r’l%rﬁ WirdBhded uQxﬂE a@bfitinuous,

not Iimte acetonitril
semiSedntiohaureordatthpaoass.i hscase of a continuous mode of operatlon the liquid

hourly space velocities may be in the range of about 0.1 h™ to about 10 h'. When
operating hydroformylation unit 116 as a batch process, reaction times may vary from
about 0.1 hours to about 10 hours or even longer.

Reaction temperatures in hydroformylation unit 116 may range from about 100 °C
to about 300 °C. In certain embodiments, reaction temperatures in the hydroformylation

unit ranging from about 125 °C to about 250 °C may be used. Pressure in
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Mono- al cohol selectivities of at |east 90 percent and
even of at |east 92 percent nmay be achieved in
whasososnyl ati on unit 16. I n addition, ol efinPCT/US2004/034035
conversions to aliphatic alcohols may range from about
50 percent by weight to greater than about 95 percent
certain enbodi nents, olefin conversion to

by wej ght h,
bydraformpativr vt d bha1a THEs OB Hravhl SEmemhEre B0 bP DR Abe 300

om0 ook GO BROL SRR, o SLLR RAUEAT 20T
aboup &5 @ stiiospieree(18M99 kP ahBitbeasedf Aalanpnat o Lcatdl g helhisve to the
produced fromthe hydroformnylation reaction product

amougt of glpfindy be ydefravytaedmpaysiyr dvpigalinelahratios Rbealystdp olefin

: ' [.SO ' { i i hol,s._ ..

in i RSO S e Fopl AR LIBIT ol EOTY ESmgp ot pgpeen

abou@1floragt aBbwts: 1 hiakibeRsedbinsapsnichivodimans. = anaheodiment, a
washi ng treatnent and a second distillation. The

secod sfFesfromay baeddad te badrofamykation wni 146 te sontrad yeasker ponditions.
separator 126.via. condui ) S rator ..126, . .
e FR34 Bl 9 i BB Yo 8 gl B SEPER Bl with ¥ dosied

reactdi] BGngfled 6f sach kd18dntSinSlulde,| kil bhos liefitel o, BlcohblsasiRers,
distillation or a short path distillation). In an
acetamitisidel ispidplene andpasaffinpat h di stillation may be used to

t. 1 t bot t {
PSP B! SRRl S TP AR R B AT Gy ey
be adHidyelSn hPE¥EdrRe1dion A1 06 OAddAidnd Bleini doner¥ioAs RallipBaic
streamrecycle conduit 130, in certain enbodi nents.

alcolitiemay pangerfommebayy S0 petcaatd)y weightite grester|than abegt 9ppercent by

. paraffins, unreacted efins and a..crude,aliphati,c
weidlf B srtaBy st clsprioasstienere g b BAR e e
than 8 YeRChebl Height. SRRMM Elbaim@hts! 518AH BBIRferdiéh fotMYSiAdlYohols
aci ds an esters pr esent in the stream Saponl I catl on

may fve\grdager et abone pyroaw by awightg the top streamwith an
ig ﬁ%%?#%g?)%éﬁ%ﬁa?%&?c&é&s E)ﬁ?c{ﬁxgé(é ggﬁg? E}J{(ﬁxggcg’gvﬁigg " &ittion product

streanf R 'B@%Uﬁi@@ebdvﬂ}l ébn@iqllg Rhb PR mefilRis S aPANED D SR iSoBYioRf the
carried out by contacting the top streamw th an

aliplativ atoboB ifclpdassebjecting the ppdnceinliphyts dgoltds tveasrst distillation,
soluytion at a crg{de al cohol /\(/i/at er I{ﬁjg A g f 10: to 1:1.

a Sapﬂ‘i‘éf_l‘%i‘ﬁﬁﬁ*ﬁ WEIET HoRie T efdmgalas: GSEP ‘%}St fd on an
es%@ﬁ%&%f@ﬁgfﬁdﬁop‘?%aﬁﬁ%ﬁ alisuf\Greaf HSy Bi8S®Phrator 126 via conduit

Saponi ficati 0 e top stream may be carried out
128.bht separatos € 26; the hpdro foumykign rébogon ppdstirsteammegy xesubjected to a
ubj ected to one or_npre sapoai&fi cation

St .M 4 gr.ocjeires)es.  ment
first gipidanion siap (o6 Hahcistbisupr pheshartpall ditljation)s yp epbediment,
t ' BRR0 afofBh B d
o200 RSB0 o R GEIR e BRIl o
top dtein) AtdEast Aottt Fttliclotiont stheahi@apas iewyslad er hydayfermylation
may be performed during the saponificatiqn reaction.
unit 116 via bottom stream recycle conduit 130, m certain embodiments. The top stream
may include, but is not limited to, paraffins, unreacted olefins and a crude aliphatic alcohol
product.
In an embodiment, a top stream may be subjected to a saponification treatment to
remove any acids and esters present in the stream. Saponification may be performed by

contacting the top stream with an aqueous solution of a hydroxide base (e.g., sodium
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Separation of the top streamfromthe basic water
| ayer may be perforned using known nethods. The top
w@resasi’any be subjected to a water wash aft erPCT/US2004/034035
separation to renove any sodiumsalts present. The top
stream may be separated using generally known
fractional distillation) to produce

C%ecani ques (e. g | ] _
hydzexifieaispotassm hydranisle) o clovated tempespigres pritigitation Ehen
o504 B R0t G B30% D T e prcn
to Idi stréent hydroxidebadd swititids aandrugle bRehoignitectib @€t 0Anoaf1l. The
fra;&ko&s of liquids determn ned b%/_ boi ling point. The
ameut of Ry¢exida faspipsed sraydlepensranan astipaiad amgpngef esters and acids
p]_,egéﬁtf,_ycled, transported to other units for processing,

stored on site, transported offsite and/or sold. In
cer SajonifeatiodbNtettSy stbeatd meEbatirfbdbithatdhceizelor Bs@H6hsly.
stream may contai n unwanted by-products (e.qg., ] _
Theyfog sy snaythsrmubigeted 49 ene ormperelspPbeRlionronpysepe Saponification

o AR 08, 0 1, B gl
sapBhifiRBddn emPbeAled mRY PAWE trofd ARATK0 SENTERS W B5 SOI AixingdSF the top

used herein, refers to a hydrogenation reaction
stregar witle thedasiciwederlayes nzetyi begdeyforrédidwrongdthe saposification reaction.
drofi.ni shing may be_carr.ied out using conventional
Sen%&owé HhertPB ﬁgﬁ%ﬁe&@g%w&s ERERY Ry APOYRIAL Yot known
e P B T h TP SRy g Ak e 80 EPDRlor Emove any
sodsum tatsl predeyd r Digetop tstream aaly dle s sparatddh esiag igpteailiyckriwankciniques
product stream nay include greater than about 50
(e. @@ﬁ{lalwstﬁl@rlaﬁi%@ro 58 2hledtl Gre ST AgTIAS aéﬂogehlaﬂoéuqﬁ stream
! L. t ‘ : ’
ond R R B P e O BRP LA Cu U SR, BBl SR AR refers
to the aBtitiatbnad filjgjuixdsi abd alibseljadns colldedon efifractioie f Hiquitlh determined by

.aliphatic al cohol product stream may include greater
boitingpoigt Hea raEifing gnduanigptcdelefimestisidaiebe EcypRdhitiagsported to

-3l | tiG..al r may
Rt I
r esT dektaih evhbdah@thts, Adradddliphatidaltbigo] produdasticanamep bertain
product stream may be sold comercially, transported
unvggritedshy-prodyets (g, aldelydes heprapstalgs ebhg Ry-piodaets may be removed by

s BB TR e by Pl Bl SR RIRA A oot sop t ouce

an 41ifhati€l 8lcOls RE@RICh SV THy desFiaMenayas GaiiereinueRRe to a
ranging from8 to 20. In an enbodi nent, an average

hydsegapetiomisatieon etriehentpderaelativansnildecaditiona: Hydwiisisholg may

be EirBEHEH 5hiea by TP e A et Sispanonge B hfigogenation

prodésgeNahPincliie pREANEe drideialbahyl RbSRRBthePHAH UG oW BN hyRBogen over
suitabl'e for the manufacture of anionic, nonionic and

a bechof pniiiebeinytiengenstios. catalyss ohies @irihotic alenhd prédugheteath may
incRip B foabant B BETE e St P dided MR RSE. m

sorfd &PGiinentS Uht alifBatic alcohol product stream may include greater than 80
percent by weight of the produced aliphatic alcohols. In other embodiments, the aliphatic

o)

alcohol product stream may include greater than 95 percent by weight of the produced

aliphatic alcohols. The aliphatic alcohol product stream may include branched aliphatic
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and oxyal kyl sul fates and oxyal kyl al cohols. Aliphatic

al cohol s may have slightly higher aliphatic branching
wa@p@ssBi7ght | y hi gher nunber of quaternary car bP€BEUS04/034035

the olefin precursor. In sonme enbodi ments, aliphatic

branchi ng may include nethyl and/or ethyl branches h

ot her enbodi ments, aliphatic branching may incl ude
primetyraj¢oholbst Bxé reaniting ialjpleaticalldopblstin thetaliphatid #lgolv] peaduel siream

f b [
mey RE SO P47 COROTor A SRS HRF 08 TEabe phuagnisther
prolé&ds! rn%riﬁlltg v R8ducObRHiENt S, a nunber of quaternary

carbon atons in the ali phatl c al cohol product may be
| esThe hmnp@nibrna”ramemphataredmﬁoi prpdoét strhananztwhgllude hydrocarbons

roduct be det erm ned anal . _The
R STo] e BB BT oD Tag s o i e
carf;o bét ot dﬁr&tam 081 REE LIRb RV Mo dtiéPbteLRRIMy range from 10

carbon atons tor branched "al i phatic al cohols is
to e sThd dipHaticnalthl®l pRatuendtrehin, my; hsds meedavmgaleftamhels. The

breg g Al R SR AN (D S Jee Lot amionic, nonionic
and. aﬁfoﬁfcr Flﬁ% LE&the SnPiHERS, ‘t%néh@@ pR&faff ﬁlb&ﬁ)l ?ﬁﬁiucts may be

unreact ins stream may exit separatlon uni
useding thepretasarfor the dnanusachue of imicwin dulifiteq Ykcledng aliptate sulfates

rocessm unit,, g]i/or st age vessel. At |east a
fgéﬂaﬂl%}’ﬁs‘el atesARd Oy ]tgéﬁP}}S? affins and unreacted

oS 5 NGB A oA i

nuitp el Sepakatsy cnbémSphas alefih pecarsdr. urmrsemcteadaodiméntm sliphatic

streammay range from7 to_ . h certai dlnen
braar@bma@@ayemlb%mﬁﬁwb@%d/ orethof bramshey fpQ 65 ﬁ’al %% élél%laﬁc

fins s
braé‘r?ﬁlgg Hrlré’n{"&% ér a egrclz(gfrn%g%ﬁjaglg h@er o?émﬁgz O%SCF lz;lt? 1%1 ins
enodinttnke @%hﬁﬂeﬂd)iﬁfuaﬂﬁnﬁp cabon awynsriatigealfphetic 8lookd prchluct may be
ot her enbodi nents, an 15aver age carbaon nunber of the
les gL RpEreery. Jmoﬂlﬁléelpb@fhmﬂﬁﬁsa BiHAbOF ea%t@@a%?aé'?qwoms in the

f
PSR R R, SARILIED. e e produc

m& BERRrARYeds M iSghid. MTie rdmmeel bﬁqmahalg'rcarhmtatdrﬁﬁmay be
Vi a fourtb conduit .134. At | east portion of the
detenméed beyd %Mf AnscthBH@euh%l Fs iR AlalFRRARPaERon atoms for

brgﬂtcrxég 1:8&9 16,8 g]actflg gi;rtﬁﬁ:e% A, l Ieaftt%rﬁ No @3'1‘36%99 %)9 Igleton et al.,

sel'ected froma w de
enEﬁe(F RN Brérﬁéﬁ&ﬁPm’ﬁ@fy &Pé@ﬁﬂl' GompdiRionabad Biddegrylatie Detergents
ased on a netal and/or a netal conpound deposited on
Maiep"ﬁlleneiiaomUpport The mstal or metal conpound nay
i ncl ude,  but

oxi d&t 8’1’?8 aﬁgmog q%g]i\ea}])agg% cs,]}narﬁgcgécg (?i%%l?ge( éptge?tm 1’115}9 Bxit separation
un?tgltrﬁl 8 13 trahQJorRE MLfouiA Qoﬁchﬁt orahy @ﬁ@tﬂ@ﬂﬁbb@@lngtuﬁﬂ @fdcor

storage vessel. At least a portion of the separated paraffins and unreacted olefins may enter

dehydrogenation unit 136 via fourth conduit 134. An average carbon number of the

hydrocarbons in the paraffins and unreacted olefins stream may range from 7 to 18. In

certain embodiments, an average carbon number of the paraffins and unreacted olefins
stream may range from 10 to 17. In some embodiments, an average carbon number of the

paraffins and unreacted olefins stream may range from 10 to 13. In other embodiments, an
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perform ng associ ated separation steps are generally
known. For exanpl e, suitable procedures for preparing
W@ 2108l0y55s and perform ng the dehydrogenati on BCEPSZN€034035
described in U S. Patent No. 5,012,021 to Vora et al.,
entitled "Process For the Production of Al kyl Aromatic
Hydr ocarbons Using Solid Catalysts;" U S. Patent No.
averggeXathop8iimber Mote dydtocabons iarthe pareffids ldpd uocactbd nlefins stream
Conv%rsuf H)cess and Catalyst;" U S. Patent No. 3,3
may Eang§ 4 et al., entitled "Dehydrogenation of
Sa r = :
D e g Ape i A SRRl stream
may bBaktydiuogrbindi d@rydnfgeﬁatonnmitd% Hya:lfouxctarcbmhﬂt OrerAt least a portion

Nobl e- Met al t.aly U.S. Patent 745,112 to
of thPeéEH’ée@ﬁte Ve T REL) thqdwéf?q%{hﬂnﬁtrﬁalnﬁwobw y#ogpatecklq produce an

OIGﬁE%t éﬁf&ﬁl\gﬁ 49%%%%8%5@ f?&ftﬁ&éﬁ&e gﬁ%gﬁ? : rgnéé §fcatalyst

typeé Dedryeotamg &) tiel catalySaitnal s baded mpasmetabmid/@redmbtaScoriaduandt
4,430,517 to Inmai et al., entitled
depos%}]%ﬁ B@@Héﬁ‘ﬂ@?ﬂpr]@@é%@allﬁl%a é:owogp@{qag include, but is not
i n dehydrogenati on

hmltg&%)%%oghé)&ld%?%\%%%& t(agﬁg%)e‘? 1% unwant ed si de

pr Qeetatigues ®f grepaitkeatalgits fospatargdnmeths deltydedgdenetion step and for

hydr ocar bons) and control double bond 05|t|on in the
perfosining pssogiated spRarEipoiRDTBrR Seneradlykap %@E CXreRp ?a&?ﬁ& ghle

procgﬂtﬁ"::'gn ?)ﬁé %ﬁn%gﬁglyap gjl[‘('(i pgf?oq'aﬁ?églr l(glggidr{b g@‘tﬁ'ﬁl?lg gtg)% a17egc%scr1bed

in Ut m’aﬂaaNur 8008921 RNY&afet aimeatined “RrolesEFopthafoduchibh oCAlkyl

Dur i ng ﬁ%dro enation, pressures in dehydrg‘?enati on
Aropfig Hyésl@c oy Erige SpHe ket eF - S A?awnbNeﬁﬂ Ad5ordpere et al.,

enut(er% lf—f)%}oc ?oont@?%vter?s?onof’rgagg %R@ @é&?}é E‘IZ 213%' gera No?3315.007 to

pressure o ion"tnit
Abefl %6a1d léh’uﬂ&i thgh hatioh JTEMtUra8d Hyﬁmmb@b@ OlyeONdBle-Metal
at nospher e (10 kPa) to about 15.0 atnpspheres (15200
Catalkyes§ U.B. Rasent & 3D A8 e Absll eti@p eatided e;h,ydrogenatlon of Saturated

S SR BRAPL VB A S B MO fnfen emce

“PlakiRath-Tih'URIERLy DRy BRtrosaken DoatRrkion Wangyst bydiPages;” U.S.
may be fed into dehydr ogenat i on unit 136 together with

PatetlhEOp%\ﬁ 06,03t Iaaa etuads é@‘f@tlleéid Qﬂhyﬁﬁoggn%lofblébﬁﬂlysr k@mposition” and
T R e S

Catﬂﬁ(@éémp&%&h’sone enbodi ments, a hydrogen to paraffin
nolar ratio is about 1 to 10. The anmount of tinme

( e Reactisrheond@®ing ané@ydmgex)attohamﬂal 3pmoaselssvasied dapontrol unwanted

side;g Icgsi({egqtcgl%gy %ﬁﬁ%%ﬂl%g cgfgt%qd#g%chaﬁi%g)t ererOqubl &ouble
bonggﬁﬁgé‘ﬂ Withe bl ‘Tﬁ‘gﬁfan‘?eﬁf)@&iﬁ%ﬁtssﬁe'h&ﬁfﬁtﬁl%ﬁrﬁi@%aﬂg@ from greater

rogenation unit 136, the conversion |evel
thanmaxoaf 3000 todess thdri atmut 7T ‘éiéslensathnﬂennbodnnmtefardebmragcmahon

t.her nodynam c equilibri
reaction tempe¥ature may r%mge from a out Z?50 °C to about 550 °C. During

dehydrogenation, pressures in dehydrogenation unit 136 may range from greater than 0.010
atmosphere (1 kPa) to about 25.0 atmospheres (2534 kPa). In an embodiment, a total
pressure of dehydrogenation unit 136 during the reaction may range from about 0.10

atmosphere (10 kPa) to about 15.0 atmospheres (15200 kPa). In certain embodiments,
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obt ai ned. Residence tinme of the paraffins and

unreacted ol efins streamin dehydrogenation unit 136
woreysoa77such t hat the conversion | evel of paraP€T/nS2000034035

ol efins may be kept bel ow 50 nole percent h certain

enbodi nents, conversion |level of paraffins to olefins

may be kept in the range of from5 to 30 nole percent.
pregprk medshyidrogération ivigd 3¢ oraylrangel frdmwbow il deatmesptisro (91 kPa) to

b revent i ene formation and .
ol BTN LS NS oo avaent BRHSOR AT Ang dudrogen may be
fed'iﬁt@&feh?dg@@éntaﬁ&{‘uﬁf 13@%?_@@1@?/ &ith ek RRLAhLE LB uRYct8folefins stream.

separated fromthe olefinic streamand, if desired,
The hydrogen-to panagfitsguolparatib fhaysbensy betweert yiedue 6. 1tmoles of hydrogen to

d drogenat i unit 136 to_ under ehydr ogenat i on. .
ool o ooy SeiBC SBrHSRaICh iy i ritetl Brolar ato s
abcuk $té ati on or adsorption techni ques. h sone

enbodi nents, at l|east a portion of a paraffinic

hy dthe anton of timedmgile feeidemtertonie)dkat aypsteasesmant remains in

dehydr ggenat i unif 136 to produce a_ conbi ned stream
ey EERAHTABY 1S0 PR IR o PO o6 AROMBP Filpins paeduced.
Geh@ali) BRI 8RN LIGRAN Rhairl i | ]

<h2uup e 68 INALO0RR Aoy LS AR Fa s comenion
levelnif pachéfiysto odefing tinaeasesiuttil hd @14 f-parglfinchenadynanie equilibrium is
points of entry. The ol efini¢c hydrocarhon stream ma

obtgaed oftBfiffage Himerpfihe Rarafiipa pad isaried pledanttyeny irnrdbehygrogenation
o0 R OB 01 VR bl B 8 o SN et o
molelfréend Rtcette@dssimtmdinerits, ednedrsivhéevel ef parsfipg Rselsfind May be kept
. the comhi_ned stream may be isonerized to branched )
in te BEA ST Fomohte Unnelgineeises, Bukesping tharenvrrivblexelder, side

i :
readi B B Bthlod1E Y WD AR Al leteifioPilsfo.

t hr BUg@RtaEenYdieits, ap Mabd SpdafioR bf fioh-confeReCpArbHind may be
enbodi nents, additional hydrocarbon streans may be

sepgesgedl from desralelinic seeann padh 1bdasted.i thaBompevsrtedpepffinsanay be
t oncentrati. f affi [ e i ns:

o8 GRS LRI PR LR, AR AOREBhS foBh S ign may v

acceRpYishicadsEtraeibny Bistilldh andéeption Rehnigh@cessi ng units

used to produce aliphatic alcohols. Referring to FIG
3, b somessmbppdimendarab baasisa pastion ahy pietiing hyslioeaglpr siregm may be

. lsonerization,uni ia. first duit, 112. The first
intlp S ioleF Bt B P BirobeSruionuilidStap Bloonde S ropped by The
coriAEd §t-RASmMaY chtBedpl@loigBndtRARBIL 138tb GRAFBY dddrogenation. In

controll ed, as previously described foreﬂgst em (%Q,
othgiughbadiaents reepanafifiber hydfocathobsiream asrmtioducadalingt @y into

rior to an equent to the i.sonpri.zation

detB et Gnatt OB IEOHER he oyt B RS | ohet &
por 1HOB81efhichydRcabbh RBirSarh yrsﬂa&%%ﬁmeawﬁamsﬂﬁydrs@artﬂnostream in

introduced into first conduit 2 via sixth conduit
firsti petdugalrt2 off isosmneaticratriiphl Quvia fifid doodyt 638 cBheacombined stream

may enter isomerization unit 110 and at least a portion of the olefins present in the
combined stream may be isomerized to branched olefins. In some embodiments, an
olefinic hydrocarbon stream may exit dehydrogenation unit 136 and be directly introduced

into isomerization unit 110 through one or more points of entry.
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conbi ned stream The conbined stream may enter

i sonerization unit O via first conduit 112. In other
wepdsasitent s, a paraffini c hydrocarbon stream PGI/US2004/034035

introduced directly into isonerization unit 110

t hrough one or nore points of entry. At |east a

portion.of the olefins.in the conbined stream may be
" s BT RS oS TR iR b FRea oGS Es A DF aRed o qontrol

fich SUnafions i b il i
e R R o AN S Yo otefins in
isomegpratronzmitt HE, bydrdionmylatioe nhit 416, alehydrogenatien iziatl 3®Bnd/or other
unit 110 and to control th xtent of branching in the

procRe G B pinkeduce et Alomels. GeiERBIn T s 1 A Bife
hydrB&#rBdd dtRthfm i -

7 rper celnt andrﬂg o%t;ﬁré) 9%3?%%2%%%#?5 rﬁe{:&e@?g#%dmt 12.
The &rsbbydmesrben steeapamay frichude obef@s tand piaffinsaCondit@@s of the olefin

isomAR A B AR RGHIG 25 AT p APt JeH R SA ot SYoHtR A0 g et the
numb&@ @ aBeh WK iﬁkeﬂya#,gﬁg. nst @eﬁh Ao a@g% th%ﬁscpﬁér&%{isn by
0 P ment s, ﬂa y

wei ght. [n other e n a pa inirc stream na
conditivals ugl@ibetaafialhsthe dmel ef i n concentration in the

hydr%gar bon stream @,be bet ween 20 and 80 percent.
Thét SesGrRerigP bt BB Hic hydsegw hamstisgmimalsRimippduged apto first

R e e e e R

compinedisteanal Thhwhitinal weholay dlie isaaeindtiby dhio e a0 brfirst conduit
eam may i nclude branched olefins. At |east a

{
112. ;Té?{qﬂil% Frspdimants, paparafinie udioetrben plasm ieditrediced directly into
1s0rrff§%2[tﬁ)%ﬁ%ﬁdl 107 ugﬁ g&p ?r $0f dpl'(l)ltiﬁts %% g'ntVI a_seventh conduit
ups ydro

ream o ormy1 XAt on unt 6 to forma

M Aetbasitd R2tion dhide Blofied ibthe@BATLIRY sharh A&y Herlbdhetiveado
i nto hydrofornylation unit 6 via second conduit 18114.

branghed| odefis ia isesterizafipromit hid toipsddues aispcantdiydiogados sireamm

B N

concBittRmah RIStz ARAH MTBY1 (P di tB b Red1 GeSlexdérit & bl-dhchidlg@n the
hydrof ornyl ation unit 116 through one or nore points

produ¢edeniefing. Goncerrivntiod o patafitnsris thequiraffinte hydrashdionstream may be

v S0 AP B O B At
paraSRV@AEht@A0H Hal rdith2 RBkden Mohe’) pe¥cdn@bfd about 50 percent by

“hydrofornylation unit 116 only or by conbinations
weighh elnsofne eftbodinngnts] alpathfiic aotyenirgtionaaay fange beitgen allaie 25

N R HELNLIE N S L S TR
includk oidHisOAGf 188 coteBnttdtohdn BEHYAERARRA sGELR &My TRbeRFeen 20 and

fromthe sane source as the first hydrocarbon stream
80 pé&kemr nati vel y, the third hydrocarbon stream nmay be a

LIS L GRS -
into EfHbfotmylation unit 116 via second conduit 114 to continue the process to produce
aliphatic alcohols. The second hydrocarbon stream may include branched olefins. At least
a portion of a third hydrocarbon stream may be introduced into second conduit 114 via
seventh conduit 142 upstream of hydroformylation unit 116 to form a mixed stream. The

mixed stream may be then introduced into hydroformylation unit 116 via second conduit
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'othpespbrAiaertsy & prEeiEiRcopiesh

The third hydrocarbon stream may include ol efins and
paraffi ns h certain enbodi nents, an average carbon
woewoses776f t he hydrocarbons in the third hydr oPEr/b82004/034035
streamranges from7 to 18. h certain enbodi nents, a
third hydrocarbon stream may include ol efins and
paraffins, h sone enbodinments, a paraffin content of )
114¢ H¥t least # portipd rod dher Wefinssin teamixed pirpam meay hedty degfeormeylaigd using
ercent..and about 90, per.cent. by wei aht. t har.
progiih SR s B RS REEh ma R Pl §8fnd hyarocarbon
streBMGh BERY A0 dedet AR IRt PRy @6 Pah Fatibhanit 2DOthrodh one or more
percent by weight. h an enbodi ment, an ol efin content
poiiels Rty sl beandsesiodst iheean laiieEencBeEHREHn OB OGS streams

ma B S8R Be BB b et B st E B e Rt st Gl nguic 142
onl Q8 in®f hjdisfokil 2 oh ek 0CAERIYd: B Le@BINFHYnBREE Veen

about 45 percent and about 99 percent by weight h
ot HBhe third dytirwearben staganoinedanduit 6 A2 eray b iseshtogivtintiee the olefin

con%%i} Foi Q)(Igé}?(&gfobonla 1%15 g%igg @%&iﬁ%ﬁ%&gﬁ?xﬁ%ﬁgg 8¢ th8 Blefins.
Thd WA RABoR bt EATHIAR e 06l thdQahb Re@te & BEIMS hydrocarbon stream.

Addition of a stream that includes |inear olefins
Altetowiiadly, ¢lethind dryrtoeerbios streani mayibera hydiacarhion stearn gat includes
reati of hydr of grnyl ati on f.eed.stream t hat
olefie peRbaa e e eab R B aP S JAt V) SeIrBas! SRS, ay
I nt ?H@Md%d%c%ﬁﬁ@%drﬂ elaydhdlgadiame 8 RRgTihs. "B&ertain
ol efins info hydrofornylation unit 116 a m xture of
embodimehts threavérdge edon alrmbkiadf tbe hydroteobonsrio dhecthsrd dgdroerbon
obt ai ned, Varying._the anount_.of |inear .ol efins added
<P ORGSR 1 Ly Mt R G B it S LG SEFE may
i i ' 0 ' b&raBnCQRRInt of the third
mc%@%&ﬁ%@ é a hiﬂ%ﬁiﬁ’?f&r (Ielp %@%%ﬁ%‘ﬁggﬁg%biﬁfﬁ.{ear alni ghate [ c:1r
hydrbenbel sreamymiaalebdtwperoateat 60 pgreertiaed abng ®0gpereet byedeight. In
to 19surfactants_or ot heé@fgégqucﬁ%# Eg%?lpﬁ,{gggggéaynpﬁgreaterthan
I /] skin and eye irritation, foam ng
abé&%%%???@?@%%‘egr adabi lity, col d-water solubility

andicgl emvatimenigled elegerontentAfial thitdhiydrosarbom strdres mnges between’
surfactants include, but are not Ii dt er son

[ I mt : | )
aboy avoprenRGtabouk S et e latie P e ofd! Pufropasfoibgpient I certain
roduct s ' ' ' | '
e SRS gy RS L Gt 1
perc@itill abh@9rpRaehi BNwsight. Unetisd embodimentss ah elefin concentration of

separator 126 via third conduit 128. Separafi on,%gglf t he
theghirg hydioearbor FRem By e steater Bign aboytSdqiercenh By Wetght of

t he_hydrof o | ation.k ] I : g

i n LSRR Db SRl Sh SRR HRY ARl fRfns.
AdIRRA Gl sBRa At R DEHEE §indir JlERBidomietr&dni GafBthe dsoatirization unit

stream and a top stream using general ly known

allows theicgratisn €2 hydro@irewyiation feedrsfreamntthat dagdedes agaixtyre f Bpear and
brz{tjlgﬁe(cf) @te{ﬁ?s? %é}ivg{ﬂécq%%ﬁ gtgffa{me %@d?n%}%%c%g 004 h8H Rl Bnto
hydroformylation unit 116 a mixture of branched and linear aliphatic alcohol products may
be obtained. Varying the amount of linear olefins added to the hydroformylation feed
stream may control the ratio of linear to branched aliphatic alcohol products. A mixture of

branched and linear aliphatic alcohols may have improved properties when converted to
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top streammay be further purified and separated to
produce at |east two streans, a paraffins and

wanrosast’ed ol ef i ns stream and a crude al i phat i BCHUSNO034035
product stream At |east a portion of the crude
al i phatic al cohol product stream may be further

urified to produce an _alifphatic al cohol product,
S“ffg“ttﬁ“%%\% Jesrgodishe rﬁwl%ﬁﬁpﬁé’éﬂ STt rigsiipHuds, but are
. i ~at i i . 6 -

not BRAEER I 201 Sha S ERANIRAoBE e jRERTASK LU oLl old wate
solubtly el and-siater depgeaticg.oApplicatiahd for thasamspatangdinclude, but are not
. off-site, and/or ' wutilized in other processi units.
limifsd fen ReETpnal quﬂect&m&ﬁélpgi il ipgastrigl ﬁ%}éﬂ prodietp hand
s e ST, ABHE ARGt PLARE i DTigS L

al db blySroifdrntyikaionl reqitioh ntixalr€ chaaln pey datet sepbragariRiwya third

have an average carbon nunber fromto 18. In

1 . on I sone
congih b mskegtion phhgediahatic geRel progredrasn at fepstppertion of the
Lo ' ' J .
T e T e R
des@IbedUTRE seplatapioa n 4y prbdaal kastnwb kereahs, pitettom siteamhuald a top
product stream nmay have an average,carbon nunber fr?gk

streqrp §igg gpgerplbaknove isehmines (o8 drallpligms At heastyportion o
unr ef | I it senaral ] j
oGS A AT A gL AT qud0. The
top BEQELHSY BE filtthet pumafiel &1d shabrgeo pesiacd at 16ist tveastteats, a
portion of the separated paraffins and unreacted

paragfies sndaunsenapted lefinsdtnym s & saidedtiphatictalachol produststicry. At

dui t 4. :
o 35 e HBEASPaF RO B bt o
prodice @ARliPMiic afOH6] pro@idt étrkdn 18ing kbl RidwerbladyuesnThe
an aver age -car bon nunber of the paraffins and

alipbaticeleaheliprsiduéti streamtmasaenitigparpberyenit # Ynardobeltyanspertadorie

odi . an_average, carbon nunb f th . ,
oo RS E o  HELQERS RURER ASAERFu Bt e,
utilizE @M HRertRodedsing Ani®d. N6 IGIEAQRPFRIM ScohdI ia\IeY Aiphatanlosiv]
nunber of the hydrocarbons in the paraffins and

produnt etacmethap hevd arsavstageambenyumbayiomrioln 1P4 In erigin embodiments,
| east .a portion of the pataffins in the hydrocarhbon

prodied ity alseonlsy BeuiERat GHaIey R pp st RSNt pyernee

cartfbh Rinfht GeR! ¥ @e%CmhREMe cboliB@dits, Brdaatdd Aphefic 186hols in the

resulting ol efinic hydrocarbon stream may exit
aliptefiyalcaipé patducirstigaintmdBEavand average earbgronumbertftomahbihes. n

othgrzﬁ%gq?)?i%snin . ) ff)?(ﬁucgg géqqlra gﬁfr}})gqglg ﬂqe@\f/a %ﬁ%]g%irc\éb(?orﬁoi:{)rtoauct stream
lnmpmﬂ%%%%Q%%geJ%g&g?%ﬁ?ﬁqgﬁnqggg@guced into fourth

con conduit 144 upstream of .
dehitiagampatticmofithe parkBhstand pnedeted okfins sthéamevhay exié agnaration

The conbi ned stream may enter. dehydrogenation unit 136
unit,] 29 and hettrangrentedivia ?B‘H% cPRdyt Mtogﬁﬁ‘gx% Hrgﬁf,sbs}ngémxt, ancﬁor

stor3B& gk G hYAr PFR%BADE Bl SPMued phidFiRAMEGHr Hct@Gldiths may enter

dehydrogenation unit 136 via fourth conduit 134. An average carbon number of the

hydrocarbons in the paraffins and unreacted olefins stream may range from 7 to 18. In
certain embodiments, an average carbon number of the paraffins and unreacted olefins

stream may range from 10 to 17. In some embodiments, an average carbon number of the
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I nto dehydrogenation unit 136 through one or nore
points of entry. In certain enbodi nents, at |east a
w@eusioatTsnf non-converted paraffins may be sepBCHUSH04/034035
from dehydr ogenat ed conpounds in the olefinic stream
Such separation may be acconplished by extraction,
[stillation or, adsorption techniques. At |east a

paraggisang yngsrcie ol stemy vy sengsdronm 19 # 1 ivalp eberreaaipdimaents, an
. . 1 -

averlfh AR 3 dPlchoy biSic e BREA AR LAl oips stream
mayhychedomn homo $7.r eam may exit dehydrogenation unit 136

via fifth conduit 138 and be combined with the first

hy é gk pepitise P& innarptfing sthe byresarbom Sregmampy hpflgpydrogenated

: | e Jhe .

wsin B0 bl Ryl BLOUE e APISETEIRE, 563 RSt
hydroedrbodstvdagh by kit aeiydibdendtich waid 3stanki @dstanspdted!ts @fothér

the olefins in the conbined stream may be isonerized

Proog¥s g EicHEPIel Serpes Veshel ybmfte apisilitiSit s, an ol efinic
hy i 9&.ay f&nﬁﬁ LPETh 11i<t:J fiyd an{rg&uﬁleeQm%gﬁﬁé bl into fourth
Ion unltpxél % r nore pol S 01%0 en?ry.

| SOMeri za Vig one o
cond¥itt B4NRa4 bigBthycondtbit | 8aghstRaRVTideRyirofenttién ohiefl 3G icCproduce a
hydr ocar bon stream may be conbined with a second

comhipgd sleenbohhe eqrabined presatmay crlehdriiydropeuation st 136 aie frrth

| S ri-zati on unit 0 to praduc 1 xed sStream .
condgl R 1R Bl B i m T B Po Bl s b oo grecty
into YA RPERABYor MEt YSRthkdudDne Ok BfdrdpoinAddichiren of the

ol efinic hydrocarbon streamw th the second

hy din ourtaihembedimsain atdgaspe potive o0& nei-geavasted paralfipranay be

sepasfli BrIRa O LT rafbun o B g ARk ansra: SUch PabBgmay be
accof1Rhe COVERIHetish, RSARHEA 8, a&éor&@&ﬁt@dﬁﬂ@tﬁst iAQNef a p&Eon of the
al’i phatic al cohols in the al cohol product stream nay

non{sen®iied petadiing mayphe meyelbk o dehiydnogensition wnitH 36 o wpdexgaidirther
. g.,..ethyl ene oxi de, propylene oxide, butyl ene
deh}%ﬁ‘?%é‘?“‘?rh the presence of a base to produce an
OXYA?c!l%Bé{ a L&A theNBGER B oeRbE stRAnPnGP Bk d¥iydhog@Ration unit

epoxi [ ows the al cohol functional.ity to be
136 expiftid echdoyt 188endibe mombined withrthel ﬁsst) h¥érecarbomb sireand nofiapt

rroups nmay range from3 to ., For 'exanple, reactio
condjit L RGB! Womrige RN el Bite BEGuES  SPBELRSE SHetBnohe
com&{r%q Websn ?r?h‘ﬂf' %an?@&%gﬁ ﬂlvtmg’ tistlg])ﬁleili%atﬁ)tnhﬁﬁt‘/ 119 R4 Pi$st conduit 112 and at

eactl1on of "an al co et hyl ene oxi de and
leaspx p@yibe o€ thexdleftnsna yheeonthioel aitcemhndsbanisoimerred to branched

olefiibo b Some ARSI SN Slefiih AgaTeDh S ey bedhtoduedd dirccty
_ ¥ _ iy . Lot _
o UG 1 PO RS RS B D, i
of thevlefifie hy@abatometndatn man bapabiniedsthl aseequibhydrocarbon stream in

proportion may be conbined with |l ess than_three,
secandippnéiie] kderansimspaiatasomerigation yit EH) togkgdicr e pream.

Dep%ﬁcﬂlqg Gh tﬁg (i(eth%l%ger?atﬁh BhailbRe BetthXBd Yredth ﬁ?a?q{lcqﬁide linear

olefins. Addition of the olefinic hydrocarbon stream with the second hydrocarbon stream
may produce a mixed stream that includes both linear and branched olefins.
Aliphatic alcohols may be converted to oxy alcohols, sulfates or other commercial

products. At least a portion of the aliphatic alcohols in the alcohol product stream may be
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al cohol may be present in the product m xture an

enbodi nent, at |l east a portion of the aliphatic
w@bk@ehsi7spr oduct stream may be formed by condePGI/ng20a4/034035

to aliphatic alcohol with an epoxide, certain

enbodi nents, a to branched primary al cohol may be

condensed with ethyl ene oxid nd/ gr pro ene oxi de. .
reacief o BFy AT B 1 PR SR Ch TGP, BIRRSIFBF Oxide
. | . / .
o SRR AHE BRI 5 R K AL B oo on o
an aleohatBvitH & Epobxide Alvspahd gdolnl furstibeslity tobeekpandsd liyeone or more

and/or_used in other processing units h sgne .
oXy giepYi FRseEmbereL 6%y &IPS ma EBI5ITamRy (B2 s fiPt staEply, seaction of

S . ¢

an algBh b ARRR, frodihiaB e oS 1ETRRE TR Me pelod P96l 12

ethoRY gfhmgﬁ. RbdcgidioTay akehsddeadethgene dede andephleaeoxidy ning
an al kali netal or alkaline earth netal hydroxide

produige alcohalewitranIlr<ATIoRo Xy  THB O& SEPEYRFAPRIRY FaYDS Fera about 4:1
ba ] act as . I .t ave:1 ' -

o 5352 T2 e ERGEHERHEL Pl B it s

becdrie @dabihedwith Redrs Eiin thike eitiylHAE oRfdeandiatie, Ihagedemboditents, an

total weight of alcohol, may be used for oxyalk%lation
approkingaielsilegeH propditiemmesrbe 8¢ d withjessdhtn ensgroxgde

.base.may range frqm abou . ; Lght
moigi o e DBy BLER o R I oSl s bt
alcoﬂbﬁnﬁﬁ@@{ﬂe@éht o tHehRod@lcEA@lireWlh Bn Ehdobiatt, maleastespdrtion of the
in formati on of an al koxide. The resulting al koxi d

de
aliphatic diehd} producistneammay erformed b cqpdenting a UrfieCairgliphatic alcohol

.,al koxi d e reacted wt N~EeNR0X]

ittt SR ety BES R abbato 7 oaar o8 pERef Riiol Ha be

con@nsEPRth AehyRete otRlc@n@for ptdpRtend@xide. Mesthet émBodiments, a Ciy to Cy7
al koxi.de- epoxide m xture may be 22allowed to react ,

branched primbey Bpaol deyibs comimm%mth pthytene exisle apd/op prapylene oxide.
reaction pressure nmay indigate that.the reacti S

Thecra g @S}g[ﬂ@(zalpplbq}s [xé%bg F%lﬁﬁpggnqrﬂa%%mba%s/%q e)(}logfl?%eh stored on

siteéﬁ%ﬁaﬂ&:ﬁ ih %ﬁ%ggfd'c_@m i, 12nke LAbalights 2800 galldyhalashol may

odi nent, ction tenperatures may range from about
be siffateCtd formbandnidi6O s@facRaict i on pressures nay be

e b SReRaian o Es Heapels R Sie g afghproduc
streRh SRR S Ladikd (e Pgs%s 12 HadeSREY HOM HRAP BBl BF Blkafi®d earth metal

consi‘deration of process safety, the partial pressure
hydedxidd@.cepporiviehydraxidat porassitne hydnokides, Thabase xaaypckas a catalyst

to |l ess than about 4 atnos ereﬁ éti)ll?’ kParZ- ahﬁ{tt £ 0.6
for Gercagliation FeastiomyAR ARICHRITRT ARR TG PRHECT LY YRR 7 gt O

an. | h | | ehided G
e bY Fstet§ 5 B A% Bh BRI cloh o ENATR Anay BPHcaet
oxyaRghian of ah arbbhsll Hen pebodintentn waiglg percsonef a base may range from

G R SR CHE N, T R
Th rregéa&o%rofI R4 gllcol%’l Sththé b%qmﬂ/ RBEAPIEbrmation of an alkoxide. The
resulting alkoxide may be dried to remove any water present. The dried alkoxide may'be
reacted with an epoxide. An amount of epoxide used may be from about 1 mole to about

12 moles of epoxide per mole of alkoxide. A resulting alkoxide-epoxide mixture may be
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partial pressure of epoxide if suitable, generally
known, safety precautions are taken to nanage the
WO 2@k®3TF1 expl osi on. Wth respect to ethyl ene PXI/US2008034035
total pressure from about 3 atnospheres (304 kPa) to
about 7 atnospheres (709 kPa) may be used. Total
pressures of ethylene oxide fromabout 1 atnosphere
all¢w@iltokPact uhiil thbepdxide Btoonspiel &% d¢etddse kiPayerathycaboniseskure
in certain _enbodinents. In an enbodi nent, total
nwﬁﬂ@ﬁ%ﬂ? t thegpachinB it comeietst mospher es (150 kPa) to

abotloactio! BRBRRALR SN bR A%yARALIM Lfl £89 PREE ot BIY 1888 10
oxi de may be" used. The pyessure nay serve as a nmeasure
aba@ft 220eC dagireembddiinest, Featdn mpednges mag kange fromy atiwart 140 °C to

considered substantially conplete when the pressure no
abeui 4§ rC o Berabinadsessien may b achipygshizt introdycig il the ggagtion vessel the

| . ! _ _

BNl SBpAS. ERAIARIREPIBES DO e et acin

tenbySegdttitel Fo€ oofsRdeeatidn qMpR6clesd saff@y hié partiahge{sardgof the epoxide
detergents, surfactants, oil additives, |ubricati

reagtant way heiligntednioy exarapleddenpithan ahppivheimospbgree(413 KBa). Other
saf%@rlur{l ks %&Wl}rxg‘gd% gﬁll{t&g%@%ﬁ%ﬁl}tﬁﬁtt&%{o ?l%tét LﬁEF Sl%éheersqﬁtrogen. For

urize ers to-a s

ex&Apkdindit BEs diltnivini nalekilyinkevapor pitde dbiceatratidbeMeictant of about
oxygen. Sulfurization processes are describedin U S.

50mparcentoriless. & awpe ombodigencubalevhokeperide reaghien may be safely

" Sul.f [ Sul f atj Sul f LQn.' .
o EMLTAER S A L0 B D
partraVpleOnnd bféé}gxﬁlé' if alitaBre, pétférablyl Knatm} éﬂﬁ&grédaﬁioﬁ&&@tﬁken to

No. 3, 462, to Levinsky et al, entitled, "Dental
maPegptisitiskoniexpbrsim. sWith respagl-tobivienepsidena wiialpsesgusdtom about

VRGNS e Vi e
et%egg%}g(ﬂi%%ﬁﬂ about D pabyaRte @R&) kP?“tg)iabb@tdﬂl atnfIspidres (415 kPa) may

onates;" U. S. Patent , 06, 580t o Rubi nf el det
beaised ineetthinl eathodireatts. Thnest emghad@hers fofad pegseurefre apout 1.5

atghpOpies i SO R e ko rapigt (THAP AT P eReE P gl e oxide
m{}{ ﬂé%%g{i. %%: ?I%Qé.u?e AGLdSeve af'a BRAGIELS Ble@R8re@lof #el BiAohC The

ates may be characterized by the chem cal
redotibnumay:be(cRaférad sutB@ntially ciRnplelsrvdsmrthe presgraho finget decreases
noiety. "A" represents a noiety of an al kyl ene oxi de;
wigh {i@8r esent s the average number of A noieties per RO
noi e : r ; iti e.g.
T TR A0E T dopd e Al oty Ui ..
sulfadatedsulfhics) phosphated) ukefar ia commmetdiatptoddcttformuiitionk (e gyptetergents,

MR TR ST
wi§9n$0nglefo %ﬁ(@?%éﬂfafega@ff@t%hﬂ 1AL RS Sd o SRIRR LRATG! sulfur containing

anol amne or triethanol amne. Aliphatic

fudidnality Béiky hddetl eohedrisorayxiagens Shlfiaizaton proeessaslafedesaibed in U.S.
unit. Sul fation , ) _ .
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., entitled “Sulfonation, Sulfation and Sulfamation”; U.S.
Patent No. 3,462,525 to Levinsky et al, entitled, “Dental Compositions Comprising Long-Chain
Olefin Sulfonates;” U.S. Pat. No. 3,428,654 to Rubinfeld et al., entitled, “Alkene Sulfonation
Process and Products;” U.S. Patent No. 3,420,875 to DiSalvo et al., entitled, “Olefin
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procedures may include the reaction of sulfur trioxide
(S@3), chlorosulfonic acid (Cl SBH), sulfamc acid

W@ MHR83BF) or sulfuric acid with an al cohol. |PCHIS2004/034035
enbodi ment, sulfur trioxide in concentrated (e.g.,
fumng) sulfuric acid may be used to sulfate al cohols.
The concentrated sulfuric acid may have a

Sulf@ratesyitlr. St Ratent Nb. HH6,G8076 Rubintdhét abyentidedy Fitleatel redpment Of

SR Pt it 7] L SoRRer bty 40 57 oS RBatIdy i “Bioces For

Se&?ﬁ%ﬁ(ﬁ%uﬁ&[&%%m%e@%nﬁ%&&?m 98 percent by

wel ght in water. nmount of sul fur trioxi de may

r andegehemitlatrnftaliph@icaitehol eulfbesurhaylbSchadcésized by thef aemical

trioxid er | e of alcohol. In certain ephodi nents, .
forila; ABUHAGIS UM UR TP EeRa eAliphalHREItY. ot alsBREeS 4 moiety

r .

ot BPARPA PR ol a5, Bhg ML o A5, B e by
mayuhdgatfromn Opeo bF;echdrreis maynibec feptadinghabd valgnea dficativmiM.

al cohol, or an.oxyal kyl al coho] and aseouaj,sul fgr_
Examples pfieation M incliqs, Rt are pat lenitediiop plikplh msita) dopsealkaline earth metal

1 u f i i . C H 7
o hEHBIPEILaR7h ] IR B0l DA BACLAR e
linfifedns,phenesupl peassiien anonathanol anines ditthagoliamihder triathgaol
fromabout 25 to about 70 . The sulfuric acid ester of
amiide al cohol may exit the falling filmsulfator and
enter. a_neutyal ' 4 I 1 d :
o0t B0aoHl ARSI ERRYBE s S G Py
prdcedires fitay e hadekid reattidrod fsusfat triogidet(80;)Y) xilalkdeylfosiulatidt(€1SO;H),

salt. Exanples of an al kali netal solution may_include
suléshigtar BOsdHpuslivric geidavish amplaghnlofn geemirpdiment, sulfur

.der i l.cohol ' | |
triGfic o iaRia R B2 IR slfurd 5t Jofly Be Mo (R Ekoills. The

coRthBhee Bhlfifriy ¥ Rbi BEve a EXceltggioh of absntl7atperst by weight to about
24i nclude, but are not limted to, granular |aundr

100 pewserfdnytwdightrin vatdro i an prpbedimieniy Aeopnieied pydnic acid may have a

fornulations,. Jdquid. dishwashi er gent ‘s 1
congrfi R voRE L e by PRI Rl B PBR Ny vsisht pnter. The
a1 SG 8L RR]RISINAORARE BbMABSUTRY ndltokbeugEBefidts of sulfur

pur pose cl eaning agents, |iquid soaps, shanpoos and

trididepet recloof plaghalgéncytaiGemhedimentsaamamngud of silsrtioxide may

f | ati i ngl nb f : t

ranggdf Boal % gBpiey Lt oot T O T o B gRNEGRE Bidiapf dookol
bui lrdef Smp6@intnt, 8ISy tridkRRGHIfAbrAg8EdRre b afidTontacting a
agent activators, foamcontrolling agents, enzynes,

ligaitt dleaohyi argoxagkyl slcoludtand ghseons sitifue trixgdeimch falling film sulfator to
sfabilizers). Exanples of other surfactant .

priciep aduTAc GG Eoohal Bt BRFETB{onE B Niseging flm sulfator

m%%}ﬁk{:elf ‘%’%@ t a?t-ablaﬁt%hgsrgph%ﬂa gfe\és&saﬁd &%mﬁae{atmé @it {heRsh g¥BYom

e sanme corponents as granular laundry _
aboet 25r°getntabbtr 7 fCat Thersal foric ecitl @star efithe dicoieeltnsgy dxiighe dalling film

| aundry detergent formul atiqps .include |l ess of .
s e b B U8 TR ] 9 i Sl e i

an alkali metal solution to form the alkyl sulfate salt or the oxyalkyl sulfate salt. Examples

of an alkali metal solution may include solutions of sodium or potassium hydroxide.
The derivatized alcohols may be used in a wide variety of applications. An

example of an application includes detergent formulations. Detergent formulations
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detergent formul ations. Hydrotropes nay be present in

the liquid detergent fornul ati ons. General purpose
W@ b@ansT1igl agent s may i ncl ude ot her surfact ant SPCT/US2004/034035

bui | ders, foam control agents, hydrotropes and

sol ubilizer alcohols. The fornulations may typically
_include one or nore inert conponents. For exanple, the
inchaleamueradot lingteddo certwrladaundry detat gani forsulation thiguidlanhdry

be an.inert sol.vent.or diluent (e, g. ter)., P d
dtgfgeq BN e iR e HE Faeresns Sy pRESR ddsBRa eons
| . g .
L Pyl Rl BBl AL bl puos
cleiing hgentsT tiqpislchajtke shangebokipnld Gigaid soourBigragams. Car bon
nonoxi nd hydrogen were reacted,

d ,
Fis ér%ufarﬁaa@ahdeﬁ?r@e@sfgﬂwﬁw% stm?ﬁggﬁél}l@bsr of components
be%?’éytﬂé: 85RRAZE L% Gfﬁgf’l wﬁﬁn@ﬁ{u@tﬁﬁsp@o-bﬁﬂd&?@ bleaching agents,

efins, a m nor a?m) I enes and a m nor “anount
bleathing ygeanatinatord Hearkicswthe ling agrmssc bnAyyrobs pandir groying taggrsnoptical
V\]/?S separ at.ed irglo di fferent. hydrocarbon streams .usin

brightgrers aphitakifiaes) |Brampresid o girbactants gy mslidegapc, nonfonic,
am?h&%ﬂ@o?@dﬁ%@c@u@ct%@f ins and paraffins with an
verage nunber of carbon atons from8 to 10 was

0 Et %J'iqiﬁdi lagiﬁﬂl@ detngos Edrhﬁil‘atin)lﬁls g indedd the sgné&gempdbnents as

0 rocarbon stream was anal ysed b as ch h
S aE TS B (LB PSR BT ergent

] N o o .

o RSPl R B2 g Al gt
defRrgfht forfNla6ibes. IfiRoftofdstntdyebeprasenth the Howid eldteogent formulations.

0.16 C9 linear olefins 8.52 1-Nonene 8.07 n-Nonane
GeporabpupeseisRsinEAgeisRa0NoBds PERTITGRAISnEN s Joam control

agéﬁt%@%%o%gs' &4 solubilizer alcohols.

The 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 atoms from 8 to 10 was obtained. The composition of the resulting Cs-

Cio hydrocarbon stream was analysed by gas chromatography and is tabulated in Table 1.
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n- Decane 41.12 and heavi er hydrocarbons 0.21 C9-Cl1
al cohols 3.56 A zeolite catal yst used for
wo ssesi7zat i on of |inear olefins in the hydroceehus2004/034035
stream was prepared in the follow ng manner.
Ammoni um ferrierite (645 grans) exhibiting a 5.4%1 oss
on ignition and exhibiting the foll ow ng properties:
mol ar silica to alumina raflebledf 62:1, surface area of

369 squal fers roraq (PHPeo=0-03)—sqgda; content
of 480%3‘5: &§ORSh %‘?{3’% t’r"ki‘tl on capaci ty‘f’gff%]_ 3 g per
100—g—of _apisH ey ROSIEION ; + & was| | oaded into a

La8 b ypga mna (91 gPdAs)
exhi(gibrinehedolefiss on i gniti on of| 25. 7% was0.8dded to
t he Qyinkgrolefdsri ng a five-minute nulling persod, 152
m I hibétkgs s of deroni zed water was added tggphe
al um Ao o ferTierite m xtjure. Next; mxt
of %;%&él?én* Lactat—acet+ec—actd;—7+06 grarrz"ﬁl*‘ o
aci u9u_ﬁmm§%€§°1z B9 iliters of deigni 1

ad & sarolefing| ymi na/ ammonium ferrierite nmdRBure in
the lri¢nese to peptize the alunmina. The res®bfing

al ymiNedaaemoni umferrierite/acid m xture w3l | ed

for ClPbiahéneiR%efingver a period off 15 minutegpga m xture
of @.l&%}&glgfgﬁngr L eTTaan ne parradrum nit gty T 1?‘3—

| ads s Al a1 o
gr ar ec| geronrZed Wat etr—wWasS—STowry—aaaet Zb;$jIw €6
al wpa A honiumferri-eritelac m-xt-ure H

res PSR ni xt ure exhibited a 9| ratio offlddolite to
al WA nanddredvigr hyslrecagbprisgni ti on of 43. 5% Thal
ze0lCht(@f alcolmlna ni xt ure was shaped by extrugéng the
m xture through a stainless steel die plate (1716"

hol &S0k chtaBsPmsell FGisBRAMRLioR )gf Iiﬂ%? ()leﬁ%g ygﬁxfeg&h%%arbon stream

zeolite/alum™na extrudate was dried at 1

wasyepaed af thefolthwing gantére Aremlontued-fdrtierita 4648xgmmd péchibitiag a
ngsbroken manually. The_.zeol.ite/ alum na extrudate . )
5 444do%Cen s o ealvi%nﬁéﬂ%fozﬂ%ﬁn&wp@h% M9Igfostliga foglumina ratio
h i Wi
o 3 LR 0 PRy B S5 8h0 o
andfrehexane aalgtion capatity vb7.B@ures 100 g i elchoaiun-$a@nefitezadsi 10aded into a
cat al yst. llegeg' sonerization catal yst was allowed to
Lancaier iy guiigs & ALBrd ahumaing (1] Faen) abihiypsaless o ignition of
25 'ﬁ/o efélaﬂ &d l%ttﬁghluﬁlgp' ]ﬁ@t’irégla h@&thiﬁ?e ngrl %dl P%Zaﬂﬁllliﬁ?ers of
I nches [ong, was used as” an I soferizati reactor.

deidrtizadnwatet Wasadded tethe 20mhinaassndnimfedieriteaixdire! INxt, a mixture
stainl ess steel reactor tube. To | oad the reactor
of 6.8, gramsghacial @geticold; Jfberaps of pifiae feid anth &5 Zmpiibitess of deionized

h [1.of th
BB O TR LA AR Rl Y o

peptibethealimitin.0Thé Rukiagatdiink/dRendnfurs E6r¥ieriffac] RitbrelWds mulled
t he reactor tube. Silicon carbide (20
for 10 minutes. Over a period of 15 minutes, a mixture of 0.20 grams of tetraamine

D—a

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
shaped by extruding the mixture through a stainless steel die plate (1/16” holes) of a 2.25

inch Bonnot extruder.
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mesh) was added to a depth of about 6 inches to the

reactor tube. A second piece of glass wool was pl aced
W@e®s/051181 si | i con carbide. A m xture of 6.0 grBCEUST004/034035

the isonerization catalyst particles (6-20 nesh) and

45 grans of fresh silicon carbide (60-80 nesh) mas

added to the reactor tube in two parts. The two-

addhe st delite/ahaniag extﬁéiates,wﬁeciriezlaﬁt L& Q%F&N@me\/’eﬁﬂrﬁmn&

t b t
the ARl ab R rite e Bgr POEEREE P elth e LR Blrudare
was @ﬁlcﬁ'e@ﬁﬁ'ﬂ&@ﬁﬂtg e 200/ ehr o hbers! e @ém}idﬂﬂufbastlﬁ MBed tda
t he reactor Silicon carbide (20 nmesh) was

max{raymrtedpaatuce cbﬁﬁé)Of"E iand) thei zsebteiiurginasstragase Wancaleined for an

addlgggag %%{gfhP%SZé?’\? %{gisé\‘r%ﬁql%glop 8%“% yﬁ{j ek %I%Ingg%aﬁtoh cgtgﬂlst was

alloW &P Q! fntPGessilBorBitel @Mittdien taﬁﬁﬂs@h@ku re of the
reaction at various points 1n the reactor tube, a

rmulStdiplessrateed hibingy d dugdi @DwaS inels B amti2G mpbestln@g, was used as an

thernmowel | of the reacto u er
isorisBRPIREC'St A NFERORER FRFBITY 1 6B i Eieop4f GepiBes see
reacREGIBSTJMBAL {HREbtor tiEe, HIRACAAS: tubOFa¥aSeHey 8id @gle&ﬂ@lf glass
installed in the furnade. The reactor tube was at ed

wool ovab trensfq:rmcbdqwrgﬂm emplerfabercactof tubgVEr thedhermofwslirand ppgpitioned
B e AT ALY GRS e AU B,
mesﬁjj@géﬁdd%g td Eﬁaﬁﬁ B WSt bOhcIRP 1o 'rédcﬁﬁ@%et VR sERHH $idce of glass

condition the isonerization catal yst
wool Wad placehbvey tltdmlmcmmmdndez aAinontwadb Perams hféthe isomerization

e oo S TR AP e B A e B
R S, e s g

catamsdém@nh@me fehditeﬁmbwaﬁd vaspberd ined iehaizatioooatalyst bed of Iabout 10
i sonerization catalyst. The reactor t ope

inchgs imalengifit ethirgipaess s &last wop! W%adéb’%\fbt tt%%%ﬁs Biafsih e
1eac ret@urﬁhcg%éa?bl E%(Fm@sh)%@l r o FcIP&{e%Pd pebe of %lass wool. A

obranched o Ins, “I'rn ns and paraffins

fourtidpiebeohyladsaedtl BeR psitierst @ier thehsiliton carbidd to s’em as a plug for the
reactor tube effluent after 24 and 48 hours
bottprigrfehe lzea@tpbwbps To apaniter the. tempeatuss ok thy ﬁeagb%‘ 6?@&?83 points in

the %eg(gto% rut eltnh[hg) LIR ﬂ]ié?lﬁl g&gﬁ@?fﬁ ﬁgé}te%lt &)qﬁé Wl owell of the reactor

ns 1n t e I somerization
tubd. EB tefapertifié Hlghvie/leelow ane ki thedd differshielaced iss thel datadysobiet was
of material boiling bel ow was generated from crackin
morsfoded. r Breoeadiprstube wagdertedand instgled mghe §rnagse Thg reactor tube

wasjwaﬁe??%ﬁlgpo&)gfa gﬁeénﬁaeﬁﬁe efoef%%owé C{V%F 5'_ oqfr Efltbﬁ{j ér?odyd ?bldﬂowmg

e sroduc aver 2 ge nu

mtr@éenal@'ﬁéls Ry t@ﬂ%@ﬁﬁn@ Bf 2d®°CoraSlob@lrell] ths réabtor ebepredistd at the
was found to as determ ned by H NVR_ anal ysi s.

opefRéibk éergpaEitytshior aimadhiiental Hyel howathemdition the isoperization 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
hydrocarbon stream was vaporized before contacting the isomerization catalyst. The '

reactor tube was operated at an outlet pressure of 20 kPa above atmospheric pressure.
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Stream Conposition During W.% W.% W. % | soneri zation

Reacti on branched olefins 0.46 33.04 33.16 |inear
W@L@E085B82. 19 2.52 2.54 paraffins 63.19 63. 32PGBUK004/034035

Branched to linear O olefin ratio 0.1 13.1 13.1

Exanpl e 2. |sonerization of 1-Dodecene: 1-dodecene was

obt ai ned from Shell Chem cal Co. The conpaosition of

1- doTelde Acthe aecight pagpemt d\Caefam beanchbehelstins SayCoiligear olefins and

abul gt ed i bl e Tabl e t
PR BB e NE SR "R T BPRay o TR e ot
24 agd 43 RY I QF MoRRRS attbrds Pauddiéd. NSreltef tha 98k, Wtﬂé Giaédridfeths in the
.6 1-dodecene was isonerized using the sane reactor

hydltouhrbond etmagnwambonwtn@rm@dnamheé ateéimy in the Awoseatizetiemreastor.
descrij bed .i n. Exanp

5 DurB TGN SrPr e SEAb AP I are e ¢ PO VG eenerated

frond éJaEkm L QR Ronstm AddikioH afliﬁirﬁoﬁ’f)f $io 1T, AWRRORPRAGHA the
over e | sonerization cat st sinmultaneously wth

. feed s cmhy@amdcoé yiblcﬁmﬁleta:caméoleﬁhmnsthc oraduetf Thedygeee rempersof alkyl
vapor i contacti the.is
iy £ ke OISt Boe puei e ByER Rt B Qi aRegaiedpy ‘B

@g{g of 20 kPa above atnospheric pressure and a

tenp rature of 290 C. Table 4 is a tabulation of the
10 wei ght percent of |ess than and greater than nol ecul es
in 1-dodecene at 0O hours in@ﬂ)ét?e react or tube effl uent
after 168 and 849 hours. Gr ol efins were converted
et T bFU BT o7 C b IR
q 1)
%i ?11\}\21%5“,9 °g@l;é’|“ lHil gf WFB/ O\ Wt. Yo

terrdal” boill i ng belo
ﬂenprlsﬁmgrl-’h % pphﬁ s_l ‘Iﬂ raapfl ons Thpo ave

IIFC oAV

(ﬁmﬁbéﬁmwﬁﬂbphﬁnsbranches oh th846l efilns PHOthe 5?0&%%“5

e 10‘11%%5% JLiedtobe 3 by TH N AmalysTs) 55 2.54
Cs-Cyp paraffins 63.19 63.32 63.27
Branched to linear Cg-19 olefin ratio 0.1 13.1 13.1

Example 2. Isomerization 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;¢-C14 olefins 1.2
<Cy¢ hydrocarbons 0.2
>4 hydrocarbons 0.2
Paraffins 0.4
Total Cy¢-Ci4 hydrocarbons 99.6

1-dodecene was isomerized using the same reactor tube design and isomerization
catalyst preparation as described in Example 1. A stream of 1-dodecene was pumped

15  through a reactor tube at a flow rate of 90 g/hr. Nitrogen, at a flow rate of 6 L/hr, was
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Table 4 i-Dodecene Stream Conposition r 168 r 849 r
During |Isonerization Reaction W.% W. % W. %
whyasosasbons 0.2 2.5 2.4 hydrocarbons 99. 6 97rPCI/8%2044/034035
hydrocarbons 0.2 0.3 0.2 Branched olefins 0.6 93.2
93.4 Linear olefins 99.0 2.8 2.9 Paraffins 1.0 2.0 1.9
Exanpl e 3. Dehydrogenati on of Podecane with M ni mal
passkd onerthe mbinerizatidnchetdyse simadtantouslyrvath the siean @f il dedecene. The

LT B TR TR TSR PR s
reac@??@%%ﬁ?&g%e%ﬁie&r%%ﬂEﬂgéﬁﬁﬁyof 2i0§<Ph%BUb63itﬁ@sf)HbﬁE€}f§é£ure and a

cane Conposition W. % Dodecane 99.
temperatooEiA9676S. <0. 1 C o, and C hydrocarbons <0. 6

hydr ocar bons <0, 1 er olefins <0 1 29A paraffin
ol AR O R ihs we e Bl S AR CB g g grater
a 53t - 30atfet 768 and 849
B B B L e o e ne &
houfsatlaheat Cgo-Cormiefiistwen convEnted ires B4 % yie)d tabzinglsd Cio-Cis olefins
included 0.8 wt. % plati num 0.5 vvt.%tiﬁ] %?73\’“"0/?& tof
aftef 68 b TROGRSSE Hi5ica S QA R (FOMmEBZGHONGR T (455 TR S Sight percent o
LYWARACS ki ' 0ROt BBSiefge
T e Rl PR nere i O RinBids 2o oR0l PR ket
nunihehytliogenaichedom tical y<t 4 slefnpinghapedublywah dstayinadgo be 1.3 by
.. Substantially pure alum numpellets in a hydrochloric
H MMRdangdysit i on. An amount of stannic chloride was added
to the resulting solution to provide a final conposite
containing 0.5 weight %tin and stirred to distribute
the tin conponent evenly tTabdeilghout the m xture.

—added to-theresuting—+in
n-Dodeeena SdreansConmesitiong It i n-GHrne i xtl¢fdhas| 849 Hr
d DapregilsonteoizatiomReattiorh i n aWkbner |t o W' sptner iWh/e
4@ hidbeabbavi ng an 0.2 2.5 2.4
C10-C14 hydrocarbons 99.6 97.2 97.4
>Cy4 hydrocarbons 0.2 0.3 0.2
Branched C;y-Ci4 olefins 0.6 93.2 93.4
Linear Cip-C14 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
<Cyp hydrocarbons <0.1
Cio, Ci1, Ci3 and Cy4 hydrocarbons <0.6
>Cy4 hydrocarbons <0.1
Other Cio-C14 olefins <0.1
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average particle dianmeter of about 1/16 inch. The

spheres were aged, washed with an anmmoni acal sol ution,
wa@ledosm3and cal cined to forma spherical ganma-eBCT/IDE2984/034035

carrier material. The resulting spheres contained

about 0.5 weight %tin in the formof tin oxide. Mre

details about the nethod of preparing the alum na

c ark parfiinedebyilaigenation grigbsowesprepares :corting it Exgsnple 1 (catalyst

) FRES be N B0 S LB Tt BB PG PR Using A

Cataclﬁﬂi@@blﬁﬁsisiﬁ&{.utimeaﬂtima@ﬂp@ RlddR ©. 26k.% FAdnum, 0.5 wt.% tin,
hydrochloric acid (2 wei ght” percent based on al um na
2.7 we Vg, 2.7 wt.36 patassiym ded &8 Widh chionne es agammepatumina support. The

mount .of. .chl.o Iati't()néc aci d used

tenperature.. The 0
ato%ggtﬁ RS We@%%@é’i‘ forlys F%%@F‘E‘?S?Sa e%0.8 wei ght
per ' ' bt @ WP AT BRS drfially Pér
soliglt%irafg%mv\rg%&?ﬁgbﬁ%@?ﬁ%gﬁﬁgurzﬁl withnitr oglgn}]-?oe
alumignmvelletstie a hydoghloringeidsohition. An amount of stannic chloride was
at j numchl orj ne-tin-al um na conposite. The o) e
add b Pt SEHAGR e o b S By REXRITHGE O aveight % tin and
stirrBdl & HiBWiPuhthOtih RBmbbierR %&HHI}F‘%&%HBQ%_E &hik@re50 C and
treating the conposite wwth a 50/50 air/80 C steam
Hexainethyteae@traminpagadwided 1o thp acselting|tochixjure GhiSWHe reful@Ptin-amine
.hr . After éjreatrrea% ith the air/steamm tu.fi, t he
mixfire e dIAPPPHIAP BRPHEEIRAERINPE" OJRTE SRR U tlruhAEne an
avef@lgéngmmf%‘?ﬁﬁﬁ&%r GG ﬂ36 inthe TRk bk MW Read, WHsR&A with an
c osite was contacted with a deioni zed Wat'er
amra@tiadal solutdn, pvicd aad vatvined toafoem aBpherarabpahmafalpoinasairigm
matgll_i;;l.r G gﬁ%;ﬁ’g’é\r/% ?ﬁe? gqnetl%g%'l ég)i?lg ﬁ%eaiélﬁe‘% %nl irrll %}?er@)%%tf%n oxide.
Mm%l c@iaﬂi]{g Ud el the AletiBand Fe%gﬂﬁé .hteecﬂulﬂ—i]lﬂg cHfef mataRi 51%@%%1‘8(1 in
romthe pl At nUM ti h- pot assi um al um na conposi te by
U.Sheaehtro. 2062 0c3mayio $idesktia) edttbdC Sphdarida Adumgen.’df dry
air (1000 hr"GHSV) for 0.5 hour., K The 30t enperature was
r ai Hedingumpm compagite was porEastedivith pieipmized splwiPariini na

' i . f ic.. .
GRS 48U MESEAEH, M 3. AT R R oo in
rotady dridFolCl Sindaeddt xboth een@dftukl TEHESMouhof dheophartiaicacid used

chlorine into the platinumtinpotassium alum na

wasdberpogintaccaspEry e Hcomente P 8- paskiPsroent Rt do g fin-plimina
CONPOSit e s_dri a 25 r. f dr j

contpbiB ey Ve Phoald T AU ity RO Bresfis Bl

resui¥i®d AGEp1RRnh-ChRride dinedlehinfcohpdétd. MHe i Wated chlorine was
crushed and sized into 6-20 nmesh particle before

rempest hynlgpatisg diaplettmmschlorine-tibiahgning comphsitne 006Ciand Hreating the
I D and, 26 i nches I%Eg was, used as ﬁgwgioneriz tio0

conpagits With 2 R0{0AHBhet Fleammaixiie abhe3s SPASK %&y{E%HSV) of
-1t i . . y . ,

3008 P8 SRR B S LK, T8 09 i compos

conpiireddenfthal @$ sveiginlpetvast dhicainef erred down the wal | of

the reactor tube, over the thernowell and pasitioned .
The platinum-tin-alumina composite was contacted with a detonized 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 platinurh-tin-alumina composite. The
water was removed from the platinum-tin-potassium-alumina composite by heating the

composite to 100 °C under a purge of dry air (1000 hr''GHSV) for 0.5 hour. The
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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@owed31’er a depth of about 6 inches to the reaPtDUS2004/034035

tube. A second piece of glass wool was placed over the

silicon carbide. A mxture of 6.0 granms of

platinumtin on alum na catal yst_ particles (6-20 nesh)

tempgrpiutgsvagraised fS20r°6samddhe PlaBRITEAipefassiusn aBIIRReHRPaRE was

| treatgtg%?tﬁ ats?re%l?qgotf ?]Pe/@lg)%@r ri% H@g égﬁ{]g{/ﬁp O@al{/ltﬁ?l))-gfqg a:s reérg 3F5o/50

ion _ yst “even
air/30 €BGtm ik eredB00 RE'STHETY td McdrpbriedtMstindBEb GF paitRt-tin-
inches in length. Athird piece of glass wool was .
potagstie-dlunping kempogteo The platimamaliy-potasuminhlorgetlomingwomposite

was Gk e BT SR BROb RSB e i e
spheRR%afi 2R rA@é’ragé’%&ﬁg@ %ﬁa?ﬁétérccﬁri/l%aih%gﬁd $8reX@hhEd 88d ﬁz&i #% 6-20
or the bottom of the reactor tube. To nonitor the

mesli parpeledefretesfing.he reaction at various points in the

tub Ltipoint th I [ ted :
RS O HFEE S Bl end 385485 s
ismn‘éﬁ?&%ﬁﬁ@r%éb‘t@r. DB REN QWA A ink sﬁou‘i’t}fe“t% Spﬁle@tﬁﬁ%% steel
in the catal yst bed was nonitored. € reactor tube
reactentibenTerldatithanehciorsilal thededciortthiss Why maered aider piecdf@lass
t ube was puhged with _nitrogen. The reactor tube_was

woohway eansiesrefiovaie dell ng thearydordrbe. @ ver the Simmmgivell and positioned
) . | o . _
o of IO MO 4 S R 080 R0, Shapgidiee oo
mesl)bviadgel tot hdepticatibont § ilrcy@shdadadtodatubehe\ apefidpictgof glass
nperature for_an additional two hours. The catal yst

WOOKt/oggs P AVET thedilispnrpidigen o minsaria O emsrofplainggetn on
o] G351 BURRT RS, B3 ]l Y BB e

was BJdddeg eie rsadtdi dbe iIntwhysiie g Fhe BAG-phtt aWdivies diwitigdiete taalyst
a hydrogen gas flow through the reactor tube. 31After
evenpt iaghe raagiion fpbetsad espled/Bra catipst bed of drout LB enohesin length. A

. i nt al ned at. 425 f.or .ei.ght . hours fter eigh o
ire BT PG PL el BL e B PR B RO hos siicon
carbids (2D MiekHt) Wasdarganodadshe thRd pleap6f g\ms WP & futh PR of glass

the reactor tube at a flowrate of 40 g/hr at a

woohyaiy prgiiened ovierrthe siliodn abids tasaes & 4 pluerer the bottwnof the reactor
ter fou ours, . the.dodecane stream was .i ncreased to
tube g b oy 3t o B b it e Ff G T RPo R YoREL® B Tan Qi acioabe,
multipR@ trmbobBeH 16 AP Blsakdl Btd'RS HetdRE1 0P tHtGBadtor thHE The
react or tube was sanpl ed every eight hours after

tempstrtare pboe, bhlovwopera thregdifferapéphtesio tid cdf@BT bedfrae monitored.

i S35 e et BB B b S R RO ! B
with h@PRRA ATHE Se@for At Was HelfRd GO TS, fa‘ﬁﬂg@ém AR50 over a

ol efins was 16 wei ght percent after twenty-four hours.
four-@but preziod|vaflemBowing mitexke8 42 Medtgytitardpktecsgrer hwer) e Omoathe

olefing, 4, 1 weight eflcent were ar tic conpounds
tempgralure _o% 43\§ei H@s B&algg tthe Esagtor 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.
After 5 minutes, the hydrogen sulfide in hydrogen gas flow was switched to a hydrogen gas

flow through the reactor tube.

31



10

15

di-olefins. O the total anmount of olefins forned, 6
percent were branched, as determ ned by H NWVR

w@pabp3i’st Table 6 Test Results. Conversion (WeCBAIS2004/034035
after 24 hours on-streamat 11.4 460 C. Tenperature
required for wt. % conversion 479 C Selectivity to
nmono, ol efins at_ 16 . %84 wt.% conversign. .
Sedter prasplfiding the eﬁéﬁyﬁt@@eaﬁa% tylpe wag mamtaypedyat 425 °C for eight

o . I bl = . .

hou AYEE SleBlhoun EEbL Aok Bl ok ilReddl 7 Mg i bnpen

gas. Pdecare WadvhrimpedAhroaphao reautort thBe g Ofloie rat® 0f 90 g/hr at a hydrogen
al i phatic al cohols, conprisin i ntroducing a first

flowrpigrad d 26 stmdand lBerpP ey éifﬁ%@%bllf bewisthg dadgsanastrgapswas

R0 YRETRAL s e CSE ) D 5 SOEC b e

was kdigedab 46D e€i Mhe irdactod eublel wtsathypbdasarashtsoteamet Gbtaining the
branched ol efins, and wherein at |east a portion of

operglirg iempsERTe@f d60Eonent s of the first hydrocar bon
str, l,.east Lon of -th rod hed
ol eThLAAEy Bour SER R} bSe T of WOeeBEE AT P4 MR HgRent o
depigfed e @8Ble 8. AT tbAPer@iurd HERABETQMKL EFERAJFTABdSIahE BB ]efins was
into a hydro fornylation unit, wherein the hydro
16 wletgghtpbmentorten bv¢ritg fow hbingu i fdhoolefids, ddmrady8dat e ghitpercent were
| e a portion of the olefins in the s d .
mong B Do PERAR BB ARALE CAPTTBHEAR d) L SRiSSPergeRy were
di-o}I8E.COP 1Rl totafARburR of 8fclin® Torffed! @Eer@érﬁ%@ FraabhdAN 8 dGermined
1alcohols conprises a branched al kyl group, and wherein
by TAINVMRasmlyaisporti on of the unreacted conponents of the
second hydrocarbon stream and at |east a portion of
the produced aliphatic alcohols forma
hydr of ornyl ati on reacti onﬁF,[ee@m separating at | east
a portion of the hydrofornylation reaction streamto

pr oestdesalts.al i phati c al cohol product stream and a
PRCahTdrélon aReEly BRGact IRRrPhRbtddtn st r eam  andjg 4
| ngg(p@cingl ziE i easE a port ion of fthe paraffins and
U &SGR ST equlrOF fof 16 Wt % dohPerBion 479 °C
Selectivity to mono olefins at 16 wt. % 84 wt.%
conversion.
Selectivity to aromatics at 16 wt. % 4.1 wt.%
conversion.
Selectivity to di-olefins at 16 wt. % 7.5 wt.%
conversion.
% Branched C,; olefins in total C;; olefins 6
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dehydr ogenati on unit, wherein the dehydrogenation unit

is configured to dehydrogenate at | east a portion of
w@ar0af8i7as i n the paraffins and unreacted ol ef PEIBUS2004/034035

streamto produce ol efins, and wherein at |east a

portion of the produced olefins exits the

dehydrogenation unit to forman ol efinic hydrocarbon

stream and, introduci n&CBRAIMESt a portion of the

ol efini c hydrocarbon streaminto the isonerization

O At R I
ol ingr%Hﬁ&tl% gtﬂ.rr?[?lgglro%%?ﬁ stre Taﬁnﬁgeig%gleﬁﬁs EhBhdPffing into an

whérein rocarbon str I'S produced from
isorBerfZagi6h anit, wkpsie hpisomesmtiod unifhe cordtgued tofiscamyizontleaft a

clains 1 to 3, wherein the first hydrocarbgn strea )
portgesmpi ases olsfiad imiBe frrd MPETPPHEIHE forigaP e PSR A Bejercin at
leasg%%g}ti]o% o%h%\?ﬂrg c‘r{alclgdt rrc!go%o?%ﬁt% ?%%gtfﬁsﬁﬁrdr%gﬁaong%arﬁ%hﬁ' leeast a

any one erel t I soneri zati on

portid &f the paRRcet Bdndied dlofg ¢brinon séoontd hiydiovdrboid stresee n
about 200 C and about 500 C. 6. The nethod of any one
of intlogdneing 2t leasts, oy fithe sasand Bytresaroelt StEHMMIG 2 | s

operat.ed at .a rneact]j . .
iy BB nif RS 2y BB FicROI S Bo Bt B o fprmy e
at 1648 PorEioRTof Eled1fnskin te Beontttgidedcarionasteydrte broduyé aliphatic
unit is configured to produce greater than about 50

alcqhetsc and whfrei atpenst # portipe of Bleprodsiced ghiphasicalrghels camprises a

one .o | ai s t.0 7 er.ei . he ]
ora80 S LBt Ut DB DS R AL L3t s v
secHIRT 15RIG caff onAticRiAdin dCat MagONHbi%ion Bf thEg odiRkt atiplefiicatyphols form
one of clains 1 to 8, wherein the hydrofornylation

a hydnpformglatipe regcieen siteam; r eacti on tenperature from about
100 C to about, 300.C. . .The.net hod of an ne of
ol Sy hegs) (st 4 et s OSTRY ap dctefy 0% B mogyee an
alipPh@f 4188hd1 %r&ﬁfc%&éaﬁﬁaﬂdwa%ﬁﬁg ghd MradiftBolbERFdagbh®n
unit by adding at |east a portion of a paraffmc
intrb§helring atrlbash a portmarnf it maraffies pebweicted dlofinysticam intothe

t hod of an ne. o lainms 1 to 10,. further
ey RragPrasiong bRy et g Ssiop EaeBe BMEieHE B depypgenate e
288 1uhRY 1B8ucd olefins,
least L AHF Tl 1y bRQTRs 68 A6 blc Rl AR pIOGUD olofins
andofhdrbia at laastta portomofithb prodstedalafivpstitsgbeniefydrdgenation unit to

i somerjzation upit to forma conbi ned stream and,
foninrﬁn:ﬁ%fgg? Zid%f’ﬁaég%‘bﬁfﬁaﬂ’éan‘?t reaminto the isonerization

intrUHﬁéing at least a portion of the olefinic hydrocarbon stream into the isomerization
unit.

2. The method of claim 1, wherein the first hydrocarbon stream is produced from an
olefin oligomerization process.

3. The method of claim 1, wherein the first hydrocarbon stream is produced from a
Fischer-Tropsch process.

4. The method of any one of claims 1 to 3, wherein the first hydrocarbon stream
comprises olefins and paraffins having a carbon number from 10 to 13, particularly 10 to

17.
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12. The nmethod of any one of clainms 1 to , further
conprising: adjusting a ratio of olefins to paraffins

WO pdososrsed i nto the isonerization unit by conbCHUSPOL034035
| east a portion of a paraffinic hydrocarbon stream
with at [east a portion of the first hydrocarbon
stream upstream of the isonerization unit to.form

> a
5. cokby methodof anyipng Milamsdi g hercEbBIpERFTIZR LR 1ioperated
i [ ' il i ' é® of olefins
ata%%&%gﬁgrgﬁ%r%@?«% %%8%#@8@%?%@%%?@ oér)'rTyI ation unit
6. byThombiHIIRY afy oheedlaimsAabts, omerin thetidvnaizhyelr mdaisloperated
streamwith at | east a forti on of the second

at a 1§giioBapIsBIe bstwasarbow<t k amasphere gad pYot 8P GEARAPREIeHN

unif to.farma ¢ iR tr ; [ j .
T oot Mg aln R e O T s oD e Rt Ry G i
conﬁﬁhﬁdﬁsﬁ)?&ﬁc@%ﬁa&y tiRAbEHt 0l RirdeBit f 4liphddc albolidinier

conpri Si ng aJustelh&g aratio of olefins to paraffins .

8. i nThomgthed of grpongel diaimsdf tor/mipharaimhedivitofesnyiationgitds

east, a rtion, of a third hydrocarbon..str into the
contl e BrRpet e ef e bOks PG ERHRARF HERR ' O
9. Cl Bhémethoddf 3Ry ohdbf dMEMsAOBIY, indieftih B@jhyaioferenydatioatung is

of olefins to paraffins introduced into the
operdtpd plo reretjdnatemperabme fropyabeitli 0 Gio 4beusi00’ (eor ti on of

a i rd..hydrocarbon. st.ream int.o .t he hydr.of or.nyl ati o
10§, Fhe b ny e S b e pish ot e RE R 8o of
olefifld RALLfihE AfrodRAlinBAhe ROERALARIAIHINS, AMinkeit BéHst a dértion of a
The nethod of any one of clains 1 to 12, further
paraifioaphydsdeagbonastijeastintoghaispuerisatefin wilitef i ns to paraffins
i ntyoduced i.nto the. hydrafor ation uni.t. by conbi ni ng
11. 4t If{“%% Og Wy P%%O%Cga/lﬁlsﬁhﬁorlg% bEAMSH &t r eam wi t h
at i8@fls AaBObF bRANSo fREHRE GRRuEALRCBE RO BLARH Nt by
upstream of the hydrofornylation unit to forma
comligiomy ansealaffinicdgdyocarbdn siraam odthcatiepst dportionoif thedirstt rydarparbon
into the 02}(dr.oforén)gll,ati on unit. 16. .T!é](f met hod. of any
streagpsiearg o HsiSAmETEration Ul e HER L emhiped fEFamhafdst i ng” a
ragiu%fde&ﬁg R dofibifdd RRAA iR IsBhleAdMfRAiN O the
hydrofornyl ation unit by conbining at [east a portion
12. of The treilrod diydy onaebdainst Ir ed, firther edmpresasg: a porti on

of the second hydrocarbon stream upstream of the . )
hy 9pGnaRITaia _eﬁ psito paratidnsipiodeniinie dhsspmgrifation unit by
) | i ~Aar.
T b
the firdt h@drecarban kthentapsriena b shd isamedizition tuh# to form a combined

hydr of ormyl ati on unit.
stream;

introducing the combined stream into the isomerization unit;

adjusting a ratio of olefins to paraffins introduced into the hydroformylation unit by
combining at least a portion of a third hydrocarbon stream with at least a portion of the
second hydrocarbon stream upstream of the hydroformylation unit to form a combined
stream; and,

introducing the combined stream into the hydroformylation unit.
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17. The nmethod of any one of clains 1 to 12, further
conprising: adjusting a ratio of olefins to paraffins
WO niososIsed i nto the hydrofornylation unit by PORDBIW04¢34035
at least a portion of a third hydrocarbon streamwth
at |l east a portion of the second hydrocarbon stream
upstream of the hydrofornylation unit to forma )
13. coThé method tof eayronavianiains ltthd 2¢ firthdr ¢opaprésing ashustingagate of

eSO LT S B0 OSSOSO s oionor
athi%{lﬁrpd?&%%%ﬂ sﬂfg%xjﬂrf%{to Rhroob@lMBodutie 12, further

rising: usting a ratio of olefins to paraffins,
14. i ntTiedue®od bhiry divefllainefl do i) fatthercomprisingyadishng airsitp of

at least a portion of a. third hydrocarbon.st ith ..
ol tq aaHina oMb 1 G1ChE FRAHEBEBHINRY GRBERAORE Sl FadyA portion of
a thltfg%?cﬁcgglo%ssgtegﬁ 1&)6(%%{%%% Ialﬂan Rk twieReih PhdMhrd hydrocarbon

tream east a portion of fhe
streaBeEHstidey greatahanbstt saparcmnplefineby bemhthed ol ef i ns;
and, 1ntroducing the conbjned streaminta the
15. hydhemsihad afteny aneaf ¢laimsol to‘l*l?e%%{eﬁﬁ%}nﬁrﬁm%y one of

clains.1 t0.12 rthe [ ' -
of MRy i3 Bp glelipp b FAEREN RIS B8 ME SISty o by
conBifme a0 Teaml aasdrien o thildyhydmehiboh styeah withas least ppotibonf the

of a third hydrocarbon streamw th at, | east 3 orti on.
secoid hyssoessbariirenpdinseam e hthetydioforpdatioadiiide ?‘%éa combined
tf{%ﬁgro ornylation unit to forma conbi ned stream
St MBPn at |east a portion of the third hydrocarbon

st LRAMuCRERRd s@Sbihéd@afanOings the hydmdoratyldtieasmita portion

of the second hydrocarbon stream conprises branched
16. ol dhiemssthedhef, anyene efeleingy! thk2, domtsT SePESA&am i nto t he

hydr, of | at i it : :
c |y gﬁﬁgt%r g"%/ Ba%fol %&#ﬁs :tlo P?Z{fgfﬁ&’gﬁ%‘ﬁtﬁg‘ﬁ It t(ISJ %ﬁ@ﬁﬁ?&?@%’uon unit by

coRRIR! £ Gadla FortiSABLS BHitdl 18/ dRRIardRaHa with3dl Qedst apoktion of the
about” 700 C.° . The nethod of any one of clains 1 to

sec2fd hydrecabon stresnmieisyrdary @& thetliydroformylatian wpkiedpan 2 gpmgined
t bout 0.01 at
Strmﬁ? gﬁﬁ_t lég _ﬁy;fﬂgéjr E%@n’ggonng}?ﬁggg rﬁlgia i F ﬂ}:aﬁg?ﬁ%t S%quécent

Oleﬁglsb%Wei @rp@onpri sing introducing at |east a portion
of the ali’

al i’'phatic al cohol product streaminto a
sulifiaddueimgithé tombined efrgam figo thel ydrafemuiiation ynat.

configured to sul fate at a ortion of the
17. g i%g?fl‘?@o%P YRS qf_ﬁlafrﬂﬁa g‘i’ ?%E‘Tﬁ{fﬁ% YMPEREE product
Strg ?.[Bél{lg a Q&tﬁ)dém?ﬂ%s' t0 RataltEnsSHirb&icR8 intg e MaBsBiRylation unit by

| eas ortion o he al i phatic sul fates produced
combinpig stdeasba portior o f althiphiaydrocashinf ditcerm. wilBat [33sé 2 pettivndf the

seqPRd P RRIGHAGD Hec RN A8 BHDPERE ST P R & combined
str%sgl?éﬁei F%lgedllﬁfrh h@ﬁfo%%bh B BoRpN &k ik Atd1SthsUMid, .

introducing the combined stream into the hydroformylation unit.
18.  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
combining at least a portion of a third hydrocarbon stream with at least a portion of the

second hydrocarbon stream upstream of the hydroformylation unit to form a combined
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oxyal kyl ation unit is configured to oxyal kyl ate at

| east a portion of the aliphatic alcohols in the
wa@bkdioplat7sc al cohol product streamto produce ORGEIUK3004/034035

al cohol s, wherein at |east a portion of the oxyal kyl

al cohol s produced conprises branched oxyal kyl

al cohols. 24. A systemfor the production of aliphatic
streamc whelein atdedst gportidn 6 theeet@rdrhydrearhonisgan cevptisesdrershed

n h
olefY ope of claims 1 to 23. 36

introducing the combined stream into the hydroformylation unit.
19.  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
combining at least a portion of a third hydrocarbon stream with at least a portion of the
second hydrocarbon stream upstream of the hydroformylation unit to form a combined
stream, wherein at least a portion of the third hydrocarbon stream comprises linear olefins
and at least a portion of the second hydrocarbon stream comprises branched olefins; and,
introducing the combined stream into the hydroformylation unit.
20.  The method of any one of claims 1 to 19, wherein the dehydrogenation unit is
operated at a temperature between about 300 °C and about 700 °C.
21. The method of any one of claims 1 to 20, wherein the dehydrogenation unit is
operated at a pressure between about 0.01 atmosphere and about 25 atmospheres.
22.  The method of any one of claims 1 to 21, further comprising introducing at least a
portion of the aliphatic alcohol product stream into a sulfation unit, wherein the sulfation
unit is conﬁgur(ed to sulfate at least a portion of the aliphatic alcohols in the aliphatic
alcohol product stream to produce aliphatic sulfates, and wherein at least a portion of the
aliphatic sulfates produced comprises branched aliphatic sulfates.
23.  The method of any one of claims 1 to 21, further comprising introducing at least a
portion of the aliphatic alcohol product stream into an oxyalkylation unit, wherein the
oxyalkylation unit is configured to dxyalkylate at least a portion of the aliphatic alcohols in
the aliphatic alcohol product stream to produce oxyalkyl alcohols, wherein at least a
portion of the oxyalkyl alcohols produced comprises branched oxyalkyl alcohols.
24. A system for the production of aliphatic alcohols configured to perform the method

according to any one of claims 1 to 23.

36



