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PREPARATI ON OF BRANCHED ALI PHATI C ALCOHOLS USI NG
COMVBlI NED PROCESS STREAMS FROVA HYDROGENATI ON UNI T AND

wo 2DEHEDROGENATI ON- | SOVERI ZATI ON UNI T Backgr ourdTais2don®34081
I nvention Cross Reference to Related Application This
application clains the benefit of U S. Provisional

PRI ORETR Arcifen bty TS s SRt Pfe Commmmn

gengiggh LY SSPREAMS FROVIEANAR O NRTTON O NITEORDI A19

al i phatic al cohols. Mre particularly, enbodi nents
descri bed DEHA/DROSGENATIONSESOMFRIZAN TN RO f or
prepari ng branched aliphatic al cohols using a

B dr oge tion unit and a dehydrogenation-i sonerization
ACK RO 8% of Related Art Aliphatic al cohols
are i npor t, C ounds that may be used in a variety
Crofg K il & i rted to other chemnical

CONPRRYATichiorDelainfthé BELANbEU.SS BEdvadi@sal AppUEdtimt SHikBNo.
may be used in a variety of applications (e.qg.,
60/ddt $2dded Octobenps 2088.1 recovery). The structural
FielQO osit.ion of the aliphatic al cohol may influence the
1© YL of the surfactant and/or detergent (e.g.,

Vatgfe prledPink bitlon fehedR@raMlaiolskitymaBeld AR AVBIrYheparing

det ergency) produced fromthe aliphatic alcohol. For
alipbatamadtaholsnaVlere rsotianbarlyi, embedimehis dasdribed barebyreldieto systems and

oy e B S e
deh&%}?%&?ﬁ@ﬁdisoqﬁ@izgﬂg{%w licity (i.e., affinity for
3

of the aliphatic al cohol surfactant nay
Desdapti@asfReldthdArt t he wat er sol ubility and/ or detergency

f. the aliphati | | fact. ant
ok Bagee &fonBere por g creimmenes Pedt be SEH D A Aty of
appRC4idn9Br QJ%VEHQd @détﬁaa&lbﬁic%l SRR undd(d AChRRkbtaiRY sulfates).

I ncrease the cold-water solubility and/ or detergency
Surfictantsemay bepinatliin 2 ahdethof applicitimisdag., dBertar scahioiliregovery).
however, of the al.iphatic alcoho urfactants be .
e R MR b RN BHL RS A Y gRSertisof
the §0FacRlrt 9h@br &é{%rf t(@%t Wl sbdBiiRy, I?)‘i&i%%ﬂlﬁﬂmﬁfy Md cold water
qua%ernary carbons.” Frcorporation of Brancheés with a

detérzericy)producddefiorn fihcaliphetina cohot. aF troex asipbaysvaten tsolubiidy may be

aliphatic portion of the aljphatjc alcohol syrfactant .
affeiyl tyrthe BaeaE!ty: of the RHPRALIC HOTHR; q%iﬂ?%/algikﬂﬂ‘]l‘b?lc@l&lie ﬁﬁé‘fﬁﬁ}]ﬂe&ﬂt-‘/ of
. . ur.f aahi kent.aidi . .
v S LR S5 GELRPbRINI TR 0 00D e i
alcétol plndickcit powtdeoraef Thns,dhd whiat salubilityodndlordstedganoy performance
manuf acture a surfactant may include agne or

; . re . .
of the plihatiF alcahhAurigeianipaadeciism dReAPOIAfS REDPesdntgyhe aliphatic
porg(r)r? Ve t?letaﬂg‘ﬂatﬁaa\fcohol surfactant may increase the cold-water solubility and/or

detergency of the aliphatic alcohol surfactant. Biodegradability, however, of the aliphatic
alcohol surfactants may be 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.
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form branches in the aliphatic portion may include
nmet hyl , ethyl, propyl or higher alkyl groups.

wox@s®esTIas y and tertiary carbons may be presenPCwsI004/034081
the aliphatic portion is branched. The nunber of
quaternary and tertiary carbons may result fromthe

R BTl B R i 2 40 s

incli€ &eSortRord aGPRARRMIBH QPouphas blafchea! AbipHamt dlﬁyl%ﬁt\’ué)s that may
hydrogen atons. Processes to manufacture branche

formpbiamahas in tleodiphatopptien tiaynecledeemetbyl eihk grdnyl ¢, I8gher alkyl
Patent No. 5,849,960 to Singleton et ,al., entitled .. .
srouy ORISR Y CHUPY TRRL BRI aR (1 i Ghpgtion s
bra@h@&{e@ﬁ{g@gﬁ& o@%ﬁ%ﬂﬁﬂl shdBdRryT&eb & Y re@ildirddn She branching
at ent . 6, 150,

322 to Singleton et al., entitled
pattéhi ighheyalBhatic hextioRr iAvaisyd dreiohible plimep Sadiphrioghguaternety carbon

Bi od dabl e Det t de Ther ef " S f
st G617 AERH oGS BB A © AhY BRICHE 4P8Tnol & rmy
0° RLLRNAAY dibhufciRL BAfloRdaalrin 29 a14RS! BUfbsiaeRARir ABsclibed in

ns to paraffins. process feed streamentering a
U.Shpdieageoat, $499ainiotSinglyton etaluelditleil ffElaghly Bednicher Ruary Alcohol

par af fi ns havi ng er age r n er f to
Colgos HonmameiBoaFradible Lot dts o D TR oo P M-
. s . . .
sASHHEPRIAAEN AL L MR BARELARE BRI IR Compgsicins
andBiods@alddbey BetergehtsdVipter Fiseeffarai’bon nunber” refers to

the total nunber of carbon atons in a nolecule. A
Summapeeidhe Bwgnidel eam ent eri ng a hydrogenation unit is

der inVﬁldeml#htirﬁgﬂfE a&%‘ég LiTBR1S n‘fak B podubSLBAER methodRES includes

pr ocess. enation uhit "at least a portion )

hy@bgdnBRo0bedlefiss forpatdfing. ek gratssiaed stepmbentéringradgeinegeaation unit
to formparaffins. The resulting paraffmc fﬁ@d %tr Mie m

maprancliste linsar olafies andnerafipobamng MbRSTASs FRIP0D SRR LR/ to 18
At.least a porgi ' i Q. .

o b B A ARG B P B35 ot it s iAo

ancﬂ?&iﬁﬁ!ih@ aeviak e Avérs gheibetatinger tiont 10vayl 7al Aoused b, flee phrase
a

| east a portion of the resulting ol efins an q& feed

“carersnurabasorafrs fio B tolabngnlrioh satbAR AloRsR aé@@%‘é@%’ process lee
resent in,the f / . ' .
oS bR oA Sa St BaiuoRsh b

Tﬁﬁ%@ﬁ?ﬁgggylated to produce aliphatic alcohols. At
l'eas

a portion of the aliphatic alcohals.my have a
br afie thedydtagphatianaimditat it Rortiog of 858 e%é‘S anﬁ‘f’if?)ezi Sg“Fam may be
he raffins in.the ;
byderBivg oirem RS ALSRen e AR (08 SERanel alo o
detirb genifion-RfleridatRANINiO M tdbast B porteawl tiengraiiiad inthe faed stream
at

l'east a portion of the olefins that were a]readﬁn_ i
mayrtesishydopertabed tb dean glefinent hadehaogennsiogatamGTZaEon it may also

B N

wtOBE-aRAG et igfthdrd kthdagh. DTIaN61BRES béided SromTthe dehydrogenation-
I sonerized ol efi ns may

isomerization unit may-be hydroformylated to produce aliphatic alcohols. At least a

portion of the aliphatic alcohols may have a branched aliphatic structure.
At least a portion of the paraffins in the feed stream may be dehydrogenated to form
olefins in the dehydrogenation-isomerization unit. At least a portion of the resulting olefins

and at least a portion of the olefins that were already present in the feed stream may also be
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be hydrofornylated to produce aliphatic al cohols.

After hydrofornylation of the ol efins, unreacted
wa@ooposEst s from the hydrof ornyl ati on process PeyUBE®04/034081

separated fromthe aliphatic al cohol products.

Paraffins and unreacted olefins in the separated

. str I ed back j.nto.the . o

oD Qo T SR RE TR T GO PG BHRIPESeS fverts

lindaPolefifs A YSHRARNABE bRANS)SATDAEALd ORfHE ThdBYmBEzcdWiFins may
that the Ttesulting branched ol efi ns have an average

be Iydndfermyiateld tapoidese plgphati¢ eledhwlnphBeuityalréfoonylatbawef the Flefins,
to out 2.5. The _branched olefins may incl ude, t

ans SRR Gt G20 TR TGP rocer TRy BY s om the

alipRhd hl@éhol??@ddc%‘? R4 A AL ARNRLREADTe RN BlAdPSSied stream may be
branched ol efins that i1 nclude | ess than about 0.5

recydedleack ioth thpddhydrmeyatahiiphmdrizaticantion at ons. The

dehydr ogenat.i.on-j rization unit may .i nclude
cat BIOGE ORI ORSE PnE OEE DR E BBy SR e shifuhat the
res@?g%%{]aggﬁeﬁcg?ﬁllsel{a'v@%n%@&aééhdn?&?%fbﬁgcﬁég%eﬂﬂ%ﬁh B1ddiiefrom

ins. I n an enbodi ment,
abotlebydo abentat 5. ofhd isandrei oéfine maynndluda pui ave hodémded to, methyl

b gl st e sl ot cence oy {oclide
thaf inbRlie [&EFHh WodANE gé%éfntk%g gﬁ'at%%@ﬂ@gmdr% £9RE- TAe
may an I so A

second reacti on zon rization zone.
dehyyfbigenaidnasoraériation uad miagiinilnde otadlysishahds yar Amtios, to

may enter the dehydrogenation zone. At | east ortjo
delyyfraggpatp Hieararaifgs fople Plde Semeran ﬂl&tql%tﬁwm@rg@e& olefins,
dehydr.o : i E 166 f .
e"PaRAT St 040 EFLR A, ERCHERR I ARTIANR, gty o
zorleBl Tht PRirdlEp BELéEa hhagrincladea first Racti@ormr iand b isesond ocwetion zone.
at |least a portion of the olefins in _the enriched

The fiest repcien senamaybvedehydrngenation zoae-pF antaey! petqurone may be

The branch ol,ef i -t : :
on SRR AN BRI B HREY oAbl PRI may enter
theeh{di8g@la6ibh B6ne. 2A PlREBh hbARnT tha i &fia @othe heddioo&bon stream

stream may be separated fromthe produced aliphatic .
may be dkydrpgengisdite olefina tqprpayqe; arireameniiphulinodefng| dp gariched

b ) . ,
ole ; rsﬁ’%%nn gmg%é%efeparss?eﬁx&!ge[ e RXmg{léa oh!ZBfe. 2 th(?%%}neﬂ%zgfg)&tz'oﬁ@, at least

I'NSand unreacted olefins stream

a pbAicd dfifiiee slehdimane Bidhed oleSiaRBeirE aidy isumdrizad d branched
Into a streamenter| ng t he

olefiahyy Thobenehadsiefinsonest beepnyerted faiatiphatic algphelshydivdeiermylation.

A R BIETR o DRk SR ER s O F el may be
sefrftéd fbsthe pRIdusRhWRhagesadtod prodnéts 2 Teapalaffiis ahdunreacted
i sonerization of a hydrocarbon stream At |east _a

olefios siresm ofay bhaeqyaledfolidirecting at krasta/prroen phbs petatingandgyreacted

e dehydrogenated .to olefins to prod
olegi FerpLR BeT ARy bReB G el B RE R A
enRARS B deﬂ?&o@&a&i@ﬁﬁ&frﬁ&éﬁﬂi&ﬂmﬁ@ne h theisonerization
zone, at least a portion of the olefins in the

enr iic e dmbbdifrient, stdebzdrogamtiveisonshertionatnitrapinghidpa gtacked bed
co % g?%%{tﬁli C’[-ji‘llﬂéestatc):li(gg BQ(? r%a}g gn%{uidgsa c%¥ysp for Cdgﬁ]}\/d% ée%gtiénoand a catalyst
for isomerization of a hydrocarbon stream. At least a portion of the paraffins in the
hydrocarbon stream may be dehydrogenated to olefins to produce a stream enriched in

olefins. The enriched olefin stream may be passed into an isomerization zone. In the
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al cohol s by hydrofornylation. After hydroformnylation

of the olefins, a paraffins and unreacted ol efins
wekosasTay be separated fromthe produced al i poatiseoo4/034081

al cohol products. The paraffins and unreacted ol efins

stream may be recycled by directing at |east a portion

. of .the paraffins and.unreact olefins.stre back

isof RGPS Ga B RETE BREPF o SR O g may be

isom B feddo PraRASA S1BHAY. | TYE BrB®thed olefins may be converted to aliphatic
dehydr ogenati on-i sonmeri zati on unit. P,n certain

alcaeiobli phroormzlatibs ad fiephysoefoimylaindn efibe aldfiphatpacafiins and
I I b | f at ed | i phati | fates, h
e SRt BBy B B G e Rt P e hata! proucts.

" Thd$2RERS And@hkthcted G14BAs sthddnCBhy Bé FecOIBOBY ARE g affeast a portion

|'east a portion of the produced aliphatic alcohols may
of the paeffaiskand anercted ofafmasivsapabiokl intl the Helhyslrogenatmmmeomerization

.enbodi.nents, oxyal kyl . al. cohol s incl ude branched
uniE RN Gk e B S e -SSP Ao £ 1 on
of & RIPIHGKEMBENE NGek £drRORbS the aii@%falaffcoﬁau R be sulfated
et hoxyl ated to form branched et hoxyal kyl al cohols.” At
to forastipkatipoutfaes bf sonteentodahénts, alipkatvciubateamapanclude branched
sulfated to from oxyal kyl sulfates h sone enbodi nents,
aﬂ%@avw sul fates may include branched al kyl groups.
Bri ff cdBRf&hiidifBnee] gt § Q8 IBANbNEPHEPYRHcE@EHHfic hiBShols may be
present 1 nvention wll becone apparent to those
oxyakiyldteditd formhayalkyl aMddhblst e sdeaembodiofentshexfatdyl aleplngs may
. detailed description of enbodi.nents and upon. ref.erenc
1nc%uéetbﬁvéwaef§a§wa&xwﬁ§g SOHF HBEOCMEnian RSt EPertion of s Rtp daced

braﬁc&&%@?&%ﬁ%ﬂ?%ﬁ)@ﬁ% 9{, etﬁﬁgﬁg@@% fRRtbrafchad St Ry Slcohols. At

pro atic alco S using a hydrogendti on
leastri porul o thd eRyadk vl géovht Is anmeyi eonifhicd & from anyalkyl felf@es2In some

depicts a schematic di agram of an enpadi nent of a
embyfsfr@mss oEyaled auEatergnpy Brlide Hra&P]i??ﬁélec‘?f%}Péohol s using
Bri@fB%chﬂﬁglgﬂ%Hh%ﬁ tles @ dehydrogenation-isomerization

Tsvpar‘a'?!li—(?ﬁ unit to separate branched

ol efAidranthg@roflhcgasenolnetitivy witbeoamafapparent t&116Se si3lled B the art
ict schematic diagrans of enbodi ments.of a

de | system

withghe bensdiief thg foHoaadaiaird detpionpiamadimet pgt upon reference
dr.o ' i t Wo- zone

u)%%ﬁﬁ%ﬁ%@%&ggﬂgﬁp@%ﬁggﬁ?g?fon unit. FIG 3 depicts a

schengt i geplitagseionakic dvgedbodmenbodiment sffsdystemf for producing

_produci ng branched aliphatic al cohols using a o .
aliphpatie olpohalsivsingurivdragsaationdiizid dglshsdp gvnabBRitoPeREa i unlt;

uni i a st ; ' i.on: VWi .

e O R R 8V BN OnI bduin

braaBEeEdlihA@klcYigo]E 4% a hgdregidation ennedddgdiogeriakion-éoinerization
are shown by way of exanple in the drawing and w ||
unit end p sepreatifesif t separse feanghad olefinssfren laedol¢figapd pargéfins.

t haLFIéE & Elr-ﬁ‘ﬁieﬂi%ts so%&%at‘i"ce&i%&a%‘é o? g&l%&ilﬁ{e'n%rbf a system for producing

branched aliphatic alcohols using a hydrogenation unit and a two-zone dehydrogenation-

isomerization unit.
FIG. 3 depicts a schematic diagram of an embodiment of a system for producing
branched aliphatic alcohols using a hydrogenation unit and a dehydrogenation-

isomerization unit with a stacked bed catalyst configuration;
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thereto are not intended to limt the invention to the
particul ar formdisclosed, but on the contrary, the

w0 ndosnBizen is to cover all nodifications, equirel/@a1094/034081
and alternatives falling within the spirit and scope
of the present invention as defined by the appended

Fy DRl e B SRRl S5t HeSr SRR PO R Sifrbigp forms.
sp&afic bhb&dimeRisThetbdl £e HowhVEY RIEHE éd}%ﬂltpﬁé‘ihﬁﬁ’@dm&ﬂ%ﬂl herein

using a Fischer-Tropsch process. Synthesis gas may be
bedesdribed ibyetpiar tishduld berbnddrstood tiat the tdrayiegnandedetpiled description
coal , hydrocarpons), by reformng of. natural ..gas qr. by
theﬁatptareavotd&ﬁeafifﬂ tghing the AR FALPD @%@% Pﬁﬂﬁl@uﬁr gﬂ&ﬁleqlgﬁ?%gst&ﬁ on the
i ik | 36kiss, 988 altGhtids falli
oo g G LTy e BIRARIL R BP0 372 B Rs faling
withyd thecpiritand scepesdtthe @tet nydntoasashisfisediyitha appended claims.
of, oxygen-contai ni ng products. The products
ogh Leseripaniol the Embedinienis- oss may be used for the
pr ogect b an, §f | 188 15a0file), 2 mixture of
| ubri-c aéc%gog&l |IF§L%§%%Q§£§ %ysnﬂgé%?lgg f?grﬁl 5 ropsc r‘?a p{rlc‘)3 é (;flsn[snx e o
hy@togenand eapomhwaotide)usary 4 Bis¢reeJaspacle provessi Synthesis gas may be
products, which have econom ¢ val ue, For ex

) . . aml e, _
detiverbby patiakqombusien inawetaum, (eof 9k hxdrop Olﬁsgvm@mng of
. ot . . ‘
o S B AR, o Lot it
coh&tsegathetib gacmanoniicuteal fypeodiictsah#tiisd dss sTiucpatiydrocarbons,

process stream Surfactants derived from branched
ungpturatesshydgcahone 2 f FERYHNGNG 9%??%}’.8@%-0?%%1@&*?@9{% nEe
deriv fr | i I f
Y gt T R A S L SR (S
gaS@lineb iebdbilgNob@datingplloMewaeiser gency properties
compared to surfactants derived from|inear ol efinsg,
Bi odégrhetrdonsclypigessisireampmay |lso g upelkio PRepareapupedity products,
be affected.b he_presence of -
SRR, bR SR SRS SR L SpIRFFFORR o
usoRl ff&Qh@?io‘éluBiﬁgﬁoff siemethitantbied agloeddnnss thé plocessRiraanmmproduce
nunber of quaternary carbon atons may have simlar
lingendlefnshal incrense frerecpramicyaligrof adtsshes T @apshrpesss shram.
linear .ol efins. Productiqn.o I ' r
Fi oonisrtiahieRived Boabaeatly Blers AR Ml MRl PropeAft han
suBGeRARIErived #8mainchih@eSiy. GRMeximipls osiefactatie detiedt fom branched
l'inear olefins may be converted into branched ol efins
olefishmay hive incnensed rvtsear sofubiifa eed/ paimprevadsisterganeHBTapsTiieg

an i sonerization cat st.. 1 nGgreasiy
copF e B Gt =G W e Sl a g orf of e
sRfaREES oWl &M BY affé&é@@ﬁ&e?ﬁ@em glﬁht@nm_ﬁ} ¢iebf atbie in the
process streans. Met hods are described for |ncrea3|ngga

brishehedpoutivin affthdswfrctiatl uréiciants wadd e branshsdolsfierw
st.reamthat includes certain anmunt of ol ef. :

AT BBy B¢ B e prdeltlgddibroperties o

supbiehinfEdBQES fdhelittardletind. OProB@itionfof SeehedldlofECHom a Fischer-
process streans

Tropsch process stream may increase the economic value of the stream. In some

embodiments, linear olefins 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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and product streans from other sources that include
hydr ocar bons. A hydrocarbon feed stream conposition
worgosiossaide paraffins and ol efins. At | east arP@DUB2004034081
of the hydrocarbon stream may be made up of I|inear
paraffins and ol efins having at | east 4 carbon atons
an to 18 catb atons.. A_hydrocarhon feed, stream
oy MothodR e eS e g OB e PTG L TR L leTigp Rmig from a
pro@ds Strbh BDEIRIIRO BB bR JPORERS Shudinseh8hs HeQRSfdhic value
catal ysts and reaction conditions may be selected to
of the procdss strepar Such heethods areafseful GutbothsFisehet-Teopselaptacess streams

roguct stream For exa e,. Fi scher-Tropsch
andf.’tapgw§&re%§?@é>éleqraﬁure%ﬁ&lf1§ﬂ§e %&@0%@@1 ected to
: ncémﬁcﬁﬁ%nWeaﬂfcoﬁl BkitiBS nAYIn G SR BNt B% SBBHNTAL least

of fins and oxygenates in the stream
a péttioe fofi dtel hydtocarbionatreah ataydte raare upedincarpacaffios andowisfins having

may be selected to increase the appunt o raffins
at 159344 GEOPBALEIL WS B URTTPD e @&%&C%ﬁ@fﬁ%ﬁgww ay be
obthitd %ﬁqezgmsc%ég—eji\r/gﬁgc l %gﬁj‘% ﬂ&) glé g‘crlrlgleﬁg BEESHIEPR6R process.

process may ounds® or

Fiscleerirogsch enialyistsend eéacti@i oaplition? maorpoetededito pravids, a proticular
are not limted to, iron, cobalt, rutheni rﬂodié}r]n

mixpPERIOANGH AP FeagH e PIOdHP iR ERa RET HARPlma f%%hﬁ% Epsghhatalyst

oy, B VTP 8 B RA  Ufse r

amWMrrd peXadiins MdRxygeracs i thersayine. ﬁ&‘l’temdvdy, thk katglyst and reaction

Conmbi nati ons_of Md, Wand G oup V_P canpou &ls na qle
condiionsamarbesssiasted  dureash ihs, ampunb of psaffing Ahbflcash he amount of

016@%pg%§’?}§8@{95di§1't(% %re%hper enbodi nents, conbi nati ons of

oup conpounds maybe formed as salts.

| r orhbasiestrdd Gohalsthdraeskch praleysingy bavp, Beahrous Il
comercially as Fischer-Tropsch catal ysts. Ru{)heni um . .
conspeuidy ot sombinations thefoel Greup VI FAPEHIASING T DHENE PRGHIMIted

wa cies unde I gh r it : et i
to, R e Bpnl i Sho Qi PLBRTHL Py GRAGL by E: prShiEh ©
CobimtRabeMFEW snd GrdupSEU dohgiduhdsmbebe freppsd n the free metal
catal yst may include a pronoter (e, pot assi um

. r
foroxi lnew eorbogding¢nti eoantyugisss of Mo, Nﬁﬁ%ggq}wp\éﬂ coa%poungs may be

si |.i cas,al um, na, .suppor : t :
oS B ROR oY 0 71 Tl ap s se56thec. i
som€ kRBbHRENeS aS8HREY, tarbidek 6N®her Sondfdindd. Narotine ealbodiments,
conmbi nations, a cobalt catalyst may be tuned to

comhinafiast oo aWcundpersip (VGH cemppenrdsanasbe lremerbas salig fron based
oo YRGB P PRE R B0 SRLPLYR g PG Mg e

RuEdn@ih k¥thiy¥ts @Weio Gaddr €hdPfoadl iedn &Thigﬁ kR ReaxySpbdtsgidsr high-
and conbi nati ons for manufacture of hydrocarbaon

prespeeicenditipnsa Finglstie FischiproPropsehmatadystsomay wclyda dipsgr fispn. In some
ngwn. Wil e reference. is de .tqg a Fi er-Tr
erifOERR: Ay O GE BT UPThe g Ear ) W eppreniie .
polESIRACHRRNE oHBEIIRG sippdradl@nind/Bippoftics eiRh-alindiRs etpport). Cobalt
streanms may contain from _ _
metal may also be 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 toward the production of

|
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5 percent to 80 percent olefins, the remai nder being
saturated hydrocarbons conprising paraffins and ot her
we@oeoposTids. | n sonme enbodi ments, feed streans PCT/US2004/034081
containing ol efins and paraffins are obtained through
cracking of paraffin wax or the oligonerization of

ol iy (ARSI TR oaioans o oA e PR f e SR ey a Fischer
TiSih Shockie SDRUORRich ps Cher cal Company, Shel

em cal npany (fas NEODENE(r)) and by British
Pet rthéwﬁferemcaaak image &f a pasclefr{Tiropsshstrean pmydtuean of olefins and

NS AAR 1AL e RS
5 ﬂ:e‘i’(fenﬂbeS &gk 6Ie'f91§‘ tg réﬁ'.‘{a‘ilﬁcfé? Eélﬁg @ﬁura@eﬁjhﬁrm%arﬂgﬁg @(‘Mﬂpnsmg
i cation Serial No. 10/153,95 Ansorge et al.
paﬂﬁﬁmsdu&bﬂkﬁmongesnﬁbr The Preparat|on of |inear
A efins and, Use There f To Pre are Li ls." )
SpedP OIS BB e U e G Pl 264 BRI Figftained
tneEh Y LABER B PP AR} Bt 4P elteomaP At br Reins, Pffimgiciy chefn

prcﬁh;cts&né‘rﬁﬁadﬂﬁfbd be eiybame ohgmhemztaﬂdn ard mhdketed éd the United States by
Productjon;” U S, Patent ,7371é75 to

Chgiytan; Filpe Qhﬁwacabcempﬁmprs@a% Bipel GAmpenG s PERENRS) and by
Britis b y;? bg '%E&raﬁ’!p %{t%?b&&&@ al a'—o@&fﬁsﬁﬂdzﬁﬁfﬂﬂ feed

eact on ove- ment i oned
strparas Bsieegited aal UL‘Si Rdteﬂiﬂ Dol £179,886 td-BlghﬁItlt]Ied ffBmicess For The
internal olefins may comerci al.ly. produced (e.

Prepargiandaf Hydrogrehges @@ﬁ oS i et SwpEeatioarseria} Ne, 10/ 153,955 of
M%ﬁ%feft 'ar e?l? éijnpl%%&%t}"o? g‘he T’f’e?)gﬁ'ﬁbﬁ %H Ay @leﬁns and Use Thereof To

an enbo strea

Prpp0€ EiRACAIOhPK SdBERIfie g cidues rfbpprepztri@amehMEﬁns from ethylene
i ncl udes branched ol efins. These branched ol efins

arpdessBhecbintéd. PacHrncHEW. 2% tpMaspe. @rtidlshofba<ilan Production;”
U E a?atgﬁn%ﬁé | BY&s 46 é %?1% Skg%ﬁ@@g% PP@dﬁ‘éu& »17.S. Patent No.

ént range vet cent’ by

3,78, Mtoma@hoeﬂmﬁa “Ipg e@Ieﬁh)PrMBic@hﬁ” afd EIJSePﬁteﬁINo 4,020,121 to
stream In certain enbodinents, a feed stream may have

Kxatepawlf, ﬁntﬁlQﬁo‘?leeréml‘eReatcﬁ% Sxpeut dbpspelthe h‘?ovwnentloned

tf Th
o B £ Pgo R sSSP ok iy
pr@&lc‘é@ €8 g 2BRYE nRRICEIMy did¥hWEh&HYn dfPasiFang, p&afmewmﬁo gbiyation,

i ght of her enbodi nents, a feed stream may have an
IS@h@mﬂmon@ﬁth&OQﬁ@G)er than 90 percent by wei ght

O R R e

iné10068 BrahPed Blefing. @ﬁe@@ﬁﬂﬂh%ﬂﬁeﬁn@ﬂlaﬁ%@ Cagerted Ed)lﬁrﬁnched aliphatic
nunber of the hydrocarbons in a feed strean1nay range

al¢qlots wsingvagivus tashpighes: Hhetfoet! mmsmasahawaﬁ néamt@amange
beEr bt BORRONILTERE ERGY RD AP oear HoREE T g BRjsueam. o
cebthlrE B JYichtdNORed 5@y mh hd a pRaE@rdodtent SeReiha® Bbsut 90
pe?gent 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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average carbon nunber of the hydrocarbons in a feed
streammay range fromto 17. In sone enbodi nents, an
wae@sageEsear bon nunber of hydrocarbons in a fepdr/ssr0a084081
may range from 10 to 13. h other enbodi nents, an
aver age carbon nunber of hydrocarbons in a feed stream
may .range framtq 17 ranched chai.n. ol efins . be
con e CRaoHTER ah idaeLTARIT DA EE RO Geihony having on average
catboR RehBLr %H@rﬂorﬁhqg BO! § arPehb et 05 PEFH RN number of the
process. "Hydrofornylation," as used herein, refers to
hytiveabooslinct feod stofananayhoigs ffonofio?4ef nngheriembadiments, an average

ar bonyl atji on and a hydrogenati o rocess. O her
cafppAUEDEEoHES 158 EwE 4 HhBAE 1dbilon  &oFEg GHpR mumber of
thd 3?2{}%&&1%115'?& a fgegfgg%%ﬁ%naf raﬂ%,ehi%m@rtg q@S 3£ Sertdn %eya&t%ms, an

aliphatic al co rom’ol efins include, but are no
averiage tatlon oumbgichfahé nydro@xbabain o feedsttedny draylrypsgesffom 10 to 17. In
sul fation and hydrati op, and epaqxi dati on and
sopg SPPeABRentss g AFABLSAPPHLRIBECT R h&ffreaqﬂa?mﬁp @t stream may range
fronh 1§ AN B, ct)tﬂ&J éﬁg@gﬂhéﬁgﬁﬂ averd &9&1?9%?n1ﬂﬁ?{ér%911§&ocarbons in a feed
on nu to . an

average ‘car er ranging from
stresth agtiyrenge fram l@averidge car bon nunber of the aliphatic

al cohol s in_an al cohol product strea y.range fr 7
to Rranchefchpip odeinsanayin @nvelteddo QF@@T@%@W@%" oMl le-g.
ali . . » e
b B B S R BRI used
hetei, Foferdorthe prodiictidn ¢itrddholsatamw blelias via saadartaingtatioh and a
product streamnmay range fromto 14. In_ other .
hydragsaatipgrracesanOHifE PERFESSSRBY Re HERdde Presfuce plipibie pleobols from

ol br?sg g&laﬁigﬁ% oq’%tl?ek BPJ%E%SS? fé)g%?&&cezaﬁi??{fg ﬂﬁzgf/’xg[smﬁ ofe&iﬁmnclude,

ertaine S, rocarbon
bu$ hfe@RMTiFEEd a6, Hydtatiod Nove datRG M0 Mpdrohass, fidfagion and hydration, and
oxygenates and di enes) that may reduce catal yst )
epexidaten gud Rydratiqp: dhssompopisien of 4 Hrelnl PEodsct ireapy rpay include

al cohql s. va :
SR R Blrtdb SRR PAPRR AR 12, 0 o
enddaasht, iy sFepgenatioamnuedbet BEthE alishatioptbioacRib am alsblicd praduct

in certain enbodi ments, may produce a hydrocarhbon
strstmanay tahae friopcT todks Tgcertia embpdimentso af avtagseiaghopmumber of the

raf fins.. The rogenat.ed hydroc 0 tyh
1GRGar b g Pos 46 BRI R e L Mol
ettt dhSRerded chibn AGRper SFEEPALt cilcdioBCia 98 altdliol product stream
control the position of the olefin double bond h

meaerangé froenbotd Ie lnothe gmbpdinientse athgreReHeion aenel aliphatic

i.nclude. ol efi.ng in which greater 70per cent of
alﬁé’lsollnéafni %Ohgl %mg]l%hg ?%Pé?agsra%eergmﬁilﬁtégigcar bon
skel gt Rbtadtdnitsddithénts,| fiet MR HERANSay cdRtall eividditel
hydr ocar bon stream may include olefins in which 50

cqpgranieds (cog., ovigenasés andedieriesy that may wduseantalys selpptiviyn peocesses

[ | ol.efins. fii h b
uiel F BagecRIiebE Ay holeRimP Ul oL R Tl PRPLIR s
peafRtied 8 hG8:RZehtion Y HetsiBRirodatbohlstreark. Hifgbhdtlh of the first

hydr ocar bon stream i ncl udes
hydrocarbon stream, in certain embodiments, may produce a hydrocarbon stream that
includes greater than about 90 percent paraffins. The hydrogenated hydrocarbon stream
may be dehydrogenated to produce an olefinic stream. The catalyst used in the

dehydrogenation process may control the position of the olefin double bond. In certain

embodiments, an olefinic hydrocarbon stream may include olefins in which greater than 70



10

15

20

25

30

ol efins and paraffins. In hydrogenation unit 10, at
| east a portion of the olefins in the first
whyasosEsbon stream may be hydrogenated to parpfT/URR04/@34081
produce a second hydrocarbon stream Reaction
conditions in hydrogenation unit 110 nmay be controlled

to_.h t d,t
ety Rg g ] T QPTG A &rHperartid o) ST Gsat e
em¥Biimehi) aﬂﬁkfﬁl?d“%(;&%&%&eﬁﬁ%ﬂy 280d QPR IAPRUIhiIZP 80 gercent or

In some enbodi ments, an operating tenperature nmay
mqrangﬁleforlefm rablwatled BEseny rrmydl@tmtzml gefins.ot her

dj eratln rature ange fr
Dot 7 ByopboBHRa iR b SRR B hes Ay e via s
cofduiM BPAWep fbtél‘lt ﬂpggsh@rﬁ 880, (iRGFGKParnd ﬁrs@ﬁﬁﬁ—fbca%@(gl stream includes
at nospher es I'n sone enbodi nents, an
oledine rad pangﬂinsesls hy@ogwmtloungﬂ 110,ctrleh6x mcm)snphﬁtlhe@lqﬁss in the first
01 kPa to about .50 at spher 506
by PG BB AR oy e Ca L 0Be A BB MBI ~akiong hufpearbon
striype of catalyst bed arrangenent (e.g., fluidized bed,
movi ng bed, slurry phase bed or a fi xed bed), certain
e mb daiaatbort mndaidnis xreblydregknatiormwge hﬁhmayrhg chreralisd do hydsogenate

ed_ hed hyd b dt
olsfpaspaneed @?a@&%@)%%%gag% Gt %@p@l@ﬁﬁe RBydrggenaton

et d o it A

op&iaAgltamI¥ Surd Wl ﬁﬂﬁ@frﬁﬁyabbﬁt BS@BQH&) eboral 78 °gasn b | y

space veI ocity in the range from about 250 NL/L/hr to
entHO0naty, @hi@p@ra'h@@ngpmt@re\mamngwfr@g abwpirle7§ $6010i230 °C

uni.ts of normal I|t of st/ h
opRting BErrr arh ranes o ool A AP fi5o
atrﬁ&%ﬂgl%'é d1 ondiah Hf’s%n%f enbb RN erft6 QnBpetdiing bredsRg ?ﬁiﬂ%@ from 10

al ysts are genera 'y known and are comerci al
atravsphk@s Ipei (161&@@Ngebmaﬁoatmomemmlhﬂabns h sonme

o DN B RIR P E PRY SHPCBUPS ST BT Che T Ve Bl B
arr-gﬂ diferf? f(e gh ﬁu@lﬁﬁ%ﬁsmgvﬁg hE@i MR FENGS: HXRIRUP In certain

I nclu ut are not fimted to, nolybdenum
enibd)ﬂgﬁélﬂm a fibaddHet] armngdosdnt nraytbh amd,l rin ai foied ibadnsysdemg hydyogen may
pl atinum and (ﬁal | adi um The h genat i o ?t.al XSt mey
beistpplifdeiohs BYdragaahign Yo agp sRag Eelggyfh ol tangefrom
S
ab Bhtnﬁg)g rédgbrﬁggﬂt%? g%‘%’ lﬁégfp%agggsﬁﬂlggl?@QD%} ﬂo%‘B@ulaﬂﬁ)O‘}ﬁ%/ g}h}‘. fSsome
enfiddanentgthydtager maytheadpplRdat e gss konlyHEpeceradgatyat ilwrande from

R ST N X Ch—

ht[g;l{) 3 %/‘Ntér%@ cht: B@@l’?‘oﬁ.\r b EMEHOGLHALE A JRAAL bPY gas in liters at standard

i'Ons and cat ysts are al’so described 'n U. S.
coﬁaitlaﬁﬁ o0 °Cand 780 30810 CGossel ink et al., enti t | ed
"Process For, The Preparation % Lower A efin

Hydrogenation catalysts are generally known and are commer01a11y available in a
large variety of compositions. In some embodiments, a hydrogenation catalyst may include
one or more metals from Groups VIB and VII of the periodic Table of the Elements. In
certain embodiments, metals may include, but are not limited to, molybdenum, tungsten,
cobalt, nickel, ruthenium, iridium, osmium, platinum and palladium. The hydrogenation

catalyst may include a refractory oxide or a silicate as a binder.
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In certain enbodi nents, a second hydrocarbon stream
that includes paraffins and ol efins may be introduced
WO nd0s/03776ehydr ogenat i on-i soneri zati on unit. ThBCT/US2004/034081
dehydr ogenati on-i sonmerization unit may replace two
i ndependent units (e.g., an isomerization unit and a

dehydr pgenat.i on unit). .The . )
deny N BEREerb Rt oo a6 6pC eAlRYSHhay dAempar fyEnigpgen Petent
NP afaf §3850 EeR &l htiRed “PReERMof Tht b%pﬁl%ﬁ% bf BYdrocarbon
olefins and/or initial olefins present in the
Fulelsgli Boap&rmP agent &anD1668 BAa e hdedrs ef &f,ientitled ‘Aubricating Base Oil

enmbodi nent atal yst. may perform.the .
PrERRSHRTOGERSET obo S BTRAHIPS Hartioh B RS iy Pelaptp affeelsq flescribed
in 118, BRGAND. Y91 3081 DR ILL M., bRHG&T &s@ﬁ@ﬂﬁie@%aﬁaﬁon of

a catalyst nay be a single catalyst. The catalyst, in
Losoar©lefisdti ments, maybe a mixture of two catalysts

s ey e AR

: ' [ . : cked
o o e o
debipdrogermyiopésdnterizatibrewd etyd raderatvo andcpsmieat rst(e.Qn an
. progcess. As used herein, "a . . . .
isqrReTya o] Rh PR A delbeiegenstian wHD c dhagaidrostagtiBeisprerigion unit
m%pﬁe% 81%%@1'1:%? Pgrafﬂhsqg bie®in® AR ROAIABIES resiting olefins and/or initial

e ygro ERat fon- 1 SORBri 2af1 on Uni t nmay have severa

olpisirescaf inght hydrbeerbecsireanciattearthbd elefing. Inrapcas®diment, a catalyst
streans. The process streans may be from gt her

mif BREESE] they dewdtf%geaﬁwvoysogl@maé@@yqf e kydrqegehops Bisthg pecond

0 a [.N¢ . | JHL.E
BFREERR ORFSTE kO MRt O B SOty T
cafdly® A8 oinb @mbotighants nolydkiantixaud oparaddialnss @eg.j v éhydrogenation
from ot her processes. As used herein, "entry into the

catpdys) andae iramicoretionsstalysalp efhen gmpodimentsy o sepaigterGptagysts

; h CL e ) :

o SRRl he Ep G AP o AR Hoh SRR AR

isbheiiRgiah AN nsdy Ram ithCddhgiigetatinXitat@iAafiowpebesss Aanded
paraffins, may be introduced into

hedeihy trdehpdiaeemntiondsoearizaten eatalysti’ maybe opp ar BeEGAtRLYsts.

conduit 116. .m.dehydrogenation-.i soneri.zat i uni ,
e e e s

pdINd 0P EREPRIMcEb BRI IBRY R EtdRbYEE Q8RART dle hRocessafiiclBs may be
At |east” a portion of the resulting olefins and at

fromather provsssingwnitstangfos siorageiunits Fagmples ef pipeesa giyeams include, but

resent ip t feed.stream 10 isonerized to
B G5 ARy g R S L5OT R SR REPRLAE Qo
inBfu@E BRFinS AN BirhFinsidBAAEd BbRfIHNG pldceSses. WP BEAHRES, “entry into the
olefins) into branched ol efins. The catal yst used for

dablydrogetmtiondgenetization ngibresférs & ¢rovy offpradees sixgewadnto the
hydr ocarbon stream may. he based on_a zeol jt.e, catal yst
AR EHF B R G TER TS AT RE ST aP R ey PiBiRpounds.
The gatalistydiiafbohRudanyideRamaal it $08Rfihy Ald $¥affins, may be
unit 4 to treat the olefins in the second hydrocarbon
ingrorecethinteydebpdregdnativi-isonfasizatidrennst bl4 yia pesone epnduggl 16. In
delhlyglgoagrenation-isomerization unit 114, at least a portion of the paraffins in the second
hydrocarbon stream may be dehydrogenated to olefins. At least a portion of the resulting

olefins and at least a portion of the olefins that were already present in the feed stream may

10
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olefins in the process streaminto ol efins having an

aver age nunber of branches per olefin nolecule chain
w@e@angr7ss han about 0.7. In certain enbodi ment BCT/@R82004/034081

aver age nunber of branches per ol efin nolecule chain

may range from about 0.7 to about 2.5. In sone

be ARG LR A T NG PGB T8 POTgriATsEAPracess convers
link& QLAY (i.@.']’ﬁﬁ’%‘aﬂ&%%ﬁ%’lefﬁﬁ) AVEhABGhen MRS, Of branches

per ol efin nolecule chain may range fromabout 1.0 to
aboUtheZa@lysTheeddehthd delehagdanation-someriza mini athesecatd/lstdrocarbon

may contain zeolite vVin east one channe i th
St FR i N R Pk EH A HATH BT AR oPE P ORP BRI e
coRPBHhds? FheR a1 h&ﬁ%ntdléﬁ}‘&r@ééﬁbﬁoﬂis&nfﬁfﬁ§)ﬂﬁﬁﬁ 134 1§ 9840 the

t enperat ure. used herein, "channel dianeter or
olefirzat! threefeerrsl Hyalramartafnf ssetinneaydivaaffeetivafonsietletnllpisosier ging linear

for diffusion. The, zeolite may have no channels
ol di Hie RIAGES Haveh 9 Pleghs et B CEREE b Shitranchen gy olefin
m(ﬂE&Hé cl?ailﬁgreyé? t}féﬁta@bﬁﬁsé.r”ﬁyce‘ftg té?ﬁﬁbd%erggaaﬁtav%ge numRer of
channe ving a crystallographic free di'aneter "at the

brawrhespe@ldin hbkcalk@haialmgreageiorh hhoutdlibtet abbu2.A. &nsbme

| ess than about 7 A The catal yst y not have a
IO HRARS, RN CTAS N ARBE R ba%noii?ﬁ@eé ﬁ%@ﬁ%@@% Plain gy sangs from

Kol n | [
oob 57 fRE8T, 0By Oy, R e, BERSRSEL P ol
mdéldade piidib hey randerias abaltl 160 ol &butR.Dy- products (e. g.,
aromati zation, aligonerization, alkylation, caoking).
I n skwelehngoarnabapdsomerzation eatalygymayontghng aeiitghaving at least

havi f . di . '
or§ORIE) BB A A 2 A v s
thahssvael A inzasurey aproeuerhpdiaires Aenseaf hardig, ‘@hedrieh dianteter or size"
and/ or out of the channel pore once the olefin becones

refsrsaipcamediccity o dwnpeldigmgionesizedpr didfisionodae gepliinaray Rpygno

fre i 0 - 1 3 hi
SO Bl A SR S A 0062, i
m@aNcddindi e lone dRardleBhavind Dol Garasiiie fit® diatr@tdniagihe entrance of

car bon chain | ength, ngy not have to enter into the

the eleninglecredamthan abenti5and fase thyn abawd Bxilbe cafalystmeay not have a
end.of. .t he channel . The rate of_br i-n .

e it SRR e TP B U Ref TR0 B TR B e anee

Zo0tds§oRRRsng ehannel dik@etesd dreatr thad oot 7 mag Be Bgceptible to
each ol efin nol ecule were to pass through the

undhsirabés elefinvbypresuctsie.golaedmaiizaheny opgempmagatipnpdldation, goking). In
t he channel. for di stance effective.to. branch,: .
SO BIRCBRONP 4468 TN Oh DR, ¢ pin ok il R biddifer atong either
of IHPR BV Sy oMbbheF fidh ibQMALNR. handleth8R€l8ize may prevent
i sonerized. In an enbodi nrent of a nmethod to produce

diffhsiph af the cdéfoointt and/er et ohtheshamsl pereioncathi péricpcpmas

stream,may..predon natel y, have a structure.which i
brgpcisn A Rl e e B i Bl B st g B channel
wilhie aSHRsd @rzg&éeaéﬂ tHark hBWRAE. 2L DVAd BSs TR aBaAteX. of the

nol ecule, (e.g., at least 25 percent of the carbons at

t he Inemtesmpbodimpenindyr eletin g@)le_cule, due to its high carbon chain length, may not
have to enter into the zeolite channel, diffuse through, and exit the other end of the channel.
The rate of branching seen when passing the olefin across the zeolite may not correspond to
the theoretical rate of branching if each olefin molecule were to pass through the channels.

Most of the olefins may partially penetrate the channel for a distance effective to branch the
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h certain enbodi nents, a zeolite catalyst structure
may contain channels having free dianeters greater
wo bas/oatiezit 4.2 A and | ess than about 7 A al onpChos1v04/034081
the x and y planes in the [001] view Zeolites with
the specified channel size nay be referred to as

med or in t lite d.typi I
poriag &Y ehei YENBEn (i Pehar et SOy RHERY froff i Famhel once
1soﬁ1@ﬁ9&i3| InSh' et Berltdf @ MEetNd B pRotthcd afpHatiTRidBbIsO6lefi i®lecules

(small pore) in another view, if any. There is no

in 4 hydrocarbprcd:tmansmmwﬁemmamly batwee?rﬂtlalptwﬁwcrlechgs branched at the ends

gf‘rfj E‘Qt - gﬁlf{/] Ct | ‘@e%lyl lﬂ}e?x{.'é)%v%té%sl tﬂ? 861’1?%)95 Hbq lgglecule
(e. gf aﬂ&gk b% ?érc%ttclfﬂ"i’e @Amﬁealt i céfitef HQMnBRARed}. 2 A tO

i ncfude nol ecul ar sieves, ferrierite, "ALPO 31,
SAPG: dmtanﬁéxﬁﬁbcﬁﬁ;enﬁﬁ@@oﬁme caAlyg StrivtiuteOnaNesnt @B | channels having

eé }I\gpéa%ers é{sgzy‘tei anl\yggp(f 2 fianl\(/lt\}gs ZS 48 z Mag_lg)oth the x and y

P SRy
AR oS A R s

medivin &t ARSMedibte dhmuneneolites ahiypically bave aol‘(f—ﬂ"eme;rmlm;r (or puckered
the ma um oy ca

12-flg1fnd rﬁmgo grn r};;gl,%r mﬁli?l{eésg%urﬁt o, ;ﬁ PRBYICY an % esjf%?rg; qr@r Hesis tjsrr?lall pore) in
anc?t%l us% &%) f Tﬁg}g szlfracp linit®o Eﬁﬁg@eqw Ders gpmtéfﬁ?i% g parallel,

namas e consi d ent. Zeol
noﬁ-ﬁrﬁﬁi%\_o@lliéctmg 11(1;61& edtione tbriytefcbammdctag atadnyadng],e) imthe zeohte

TabIESAMP A AT BEVERTHA Aeaif] 3o R0 bcsto 10 Kinthude
mngc(ﬁtPe{}%}leg% gfﬂ'&%ﬁﬁf A%@gﬁﬁs qii SMyﬁ S i FW@,VNU 10, NU-

es’such as ferrierite, héulandite and
23,S_Z$Mb12,€SM522_[ BSMIPE ZSMsBEdY 8ehgs, ASNI-500Z8 M55 T, lSd_ij#A MeAPO-

L el B S o

Elégt(>l et I and%lipg% ég ﬁgﬁﬁgdl IFEBA?’SSP${ Ia[:&g \;JéA’I%)SSO 4L,

latﬁxﬁﬁﬂtité,fédncrh‘ﬁieh@ﬁrefuw hidrepat fong oftilbitey the magnelm:m oF bedcium form
conve(ting channel s in natural zeolites to | arger
of givagenstesind oaheits. STherisotupio sEvctyisspf hegephly fismeworks, known under

convert ed 19, zeo
otlée[r James )}n%y l? CRng élef;eﬁ egl Svtggng E‘féégﬁl?ﬁd‘c‘g&?&g&ﬁ( i§ P@é&ﬂﬁéd by Flanigen et
al. airk@hhﬂﬁl@?hb&ﬂhafwalecblﬁr l%ﬂw aldltie Radodic Tablod d&ew Petlopments
amoni um i on exchange, |onallﬁhfollomed by

in Zabloierieianen oghnolies) 9%, Kegwisha Lidy Taler ERePal |y a
2?/ g ' ﬁﬁr%eorlr%?szﬁuc 59 n%ﬂﬁ%%e,%%gl%ﬁhl% Sgi A ﬂaa;pfeature a one-

rogen

dn%eﬁs%gﬁ Bfé%tﬁl@@t@é‘@/ﬁth@l @ml@é at dr@hgmmneamo diamabdna 42 Ain
nat ur al 122eo| ites (e.g., sonme forns of nordenite)
dlamster U &h Bateel Nei %@95g62é°anoe&vanh@ntltledq TlM%%ﬁﬁMeﬂsq z%)

r ed c,ed bst I kal e
o R SIS SR 4 20, 7 gkl ALl i o
Pr&SirtR Férﬁém@dldwib‘é cok@ihd EenA@lY ilaseradzddtitdsite ldrge@ channels.
i'sotypic (or honeotypic)
Channels in natural zeolites may be converted to zeolites with desired larger channel sizes
by removing an associated alkali metal or alkaline earth metal by generally known methods
(e.g., ammonium ion exchange, optionally followed by calcination, to yield a zeolite in

substantially a hydrogen form). Replacing the associated alkali or alkaline earth metal with

the hydrogen form may enlarge the channel diameter. In some embodiments, natural
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framework structure. The prom nent structural features

of ferrierite found by x-ray crystall ography may be
w@aooalobms3 channel s in the al um no-silicate fraPemsi004/034081

The parallel channels may have an elliptical cross

section. Zeolites having a ferrierite isotypic

f.r amewor k st uctu escri bed Pat ent
e Qe e 0% B AR e LAE oot nZB B reb Qo g The
chéhﬁ%?sﬁ@@ﬂla? Bk eftucdNPby difb3tiR8ihg bl aMAii e foelRtdel M (e.g., a larger
'Zeolites." Zeolites having a ferrierite isotypic
alkblisgreaty iwetable al so descrl bed in U S Patent No.
016, 245 t o, PlL.ank 259 .
i%?‘?%? gmbp lé}rents é s gy h%F&?%@’S“EdF“W&E%ﬁ?OH&OWC)

’ ﬁaﬁ%&@gﬂﬁﬁew%%hkﬁﬁﬁh@md S&Hhrbs §fjferrgirﬁf§ f(ﬁr.lnh Ib ®-ray

Zeolite And Method O Preparing Sane" U. ent
cryiallograBiih nﬁl?fbeu)ara‘ﬂemi‘gnmls al the ahmunwsémgwe %Irrm&tquv eThe parallel
Pr oduction And Reac i on of .P- tute tics
R R R e mg& Rlsgesppic

&{eéwgr}ggtr&&ﬁ{e 88 fdLribdd mflﬁfr{)}ﬁe%ﬁ iph@ht NBY%S%%(%Q@&P&%P entitled,

stantla y one-dinensional. Hferrierite nmay
“Zbalites; P and EheipeanuPatemtNe 148 981 so Wittarn,renéitled EZevdiyesiiaifeolites

eIIrptrcaI chanpel s that have free di.a s of 4.2 A
hayipg g Igrrignsg SAYPICHEAMERY 2 adrod#égﬂl?% ﬁﬁé%ﬁtﬁ{ﬂ @16 245 to
Pl%ﬁ%t GhanRepsHBNo PEs 4{ @ﬁ@e‘rowgﬂﬂﬁté & aP eéﬂﬁtl‘éd ePch¥ssq7for Preparing

I'mear’ olefin and diffusion out of or’ through
A CJI’B&EH]Eﬂle Afunhihesihedtéry lentiti it CGrestallino Zbalfte mnd'lN'Iahccﬂl @rﬁ Be&p&nng

L h d coke f
Samsh apg Shor TG FOTS TP Fo2PHas Fis. Sleg s SelpsP TP RClion And
Rekfgﬁm 5. ik bl A8 g?dv& Fagguater i~ al ., entitled

rocess reparing Ferrierite;” U S’ Patent No.
4, 234 a4 Qﬁlbbdnﬁhm,l’whﬁitro geh.forne nf fdt’ﬂl@‘ﬂe '(IH?—rfemreEBa) Frmly b'éktensidered to

Preparation O Ferrierjte;" gatent gf ?
besgbstyindly cagtdimpryonari HefeErerlé%mw #Hrmng channels. H-

R Pl s T el 4305077 A Bl

x &Rl T”ﬂ'aﬂeﬁﬁhl@éi[()mptfﬁw A ldehyticdganabé hrgd chongl toz@tmarntry of a
cat gst may be conbined with a refractory gxrde

lingar elekin grd glfﬁ]smé}ut abeiehrongh thy chagmgl ©f thepnel, yl&q@nc&leg 1soolefin.
Th(e clhgrr?r%ell a %l 'ﬁg% aﬁ lé}lo 150 Q&%ﬁdoér?mt: §ithatiOn. NRkHYAR IforgJn %Ya?mg

attapulgite,

Vaki@@é Hnﬂeméﬂtél Hieﬂ@scrﬁdeﬁllﬁlﬁl S.Pakdn® Noaﬁ 983,038 td‘lB/ad:qwledt al., entitled
alumna, titania, zirconia or m Xxtures there

“PM%F@rsPr@ParmgLﬁﬁl’ﬁ%ﬂtBr HéSr BatghyNg. fed 3 f9 t%man&r & ahogntitled
Plé?cifﬁﬁ ﬁ%rs”fhéﬁa){%s eu éorb ﬁﬁ gi]llte?lte gma%ﬂij B a&’?ﬁ 58 to Evans, entitled

ders nmay be conmercir’a

TaM@IE Rl e Mtithd FokPrefatieh @eﬁt&m Cald<U. ﬁﬁPﬂlélﬁ(NdJ Kesl2,027 to Evans,
VERSAL(r) alum nas and Sasol manufactures CATAPAL(r)

enaﬂadn“}v{bﬁ’)od fonPrepasmbbertigBier, hi gh- di spersity al uni na
\Aﬁl?r qeirtg%%er?bbeo ﬂ%;gx% ) de?lyajro é%r%}lg P%Ex{e%ﬁ&@ﬁﬂaﬁﬁi%srt lrhcaly% combined
w1th a refractory oxide that serves as a binder material. Suitable refractory 0x1des include,
but are not limited to, natural clays (e.g., bentonite, montmorillonite, attapulgite, and
kaolin), alumina, silica, silica-alumina, hydrated alumina, titania, zirconia or mixtures
thereof.
Examples of alumina binders may include, but are not limited to, pseudoboehmite,

gamma and bayerite aluminas. Alumina binders may be commercially available (e.g.,
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al um na powders may have a dispersity of greater than

percent in an aqueous acid di spersion having an acid
wa@oosest7sof 0.4-m | ligram equival ents of acid Peres2003/034081

per gram of powder. Such high-dispersity al um nas may

be exenplified by CATAPAL(r) al um na manufactured by

asol .. A .wei atio ite to bi errmtelal
1??%@1 @Wg@mﬁ? abetgERSAEE dbties sul S5! Bt
[
AP, 0 o

as Zlemlind sinders biked extrofidrersivdillizedfor catalyst Iirppmataho lHl gB@lispersity

tq about 98:2. In certajn enbodi nen ratio.
aluannaz%wa‘thrénfaa hayeadisperate et gratipiian éﬁ asrcwtd us acid

dlsg%éﬂ)g 1'Ia911 bﬁ%}lcp&ﬁﬁeéx@ Bt G4-AM tf%r_g@cég SivafatsSf abid (Qgertltcf‘bé} gram of

rogenati o meri zation catal yst
powast. [Buch Ih@ﬁdhepbrmy diumires arayrveres emphifhebls O ATIAPA AR kbisnina
and/ or jnorganic acids. In addition to the
mappREWESLR%XYIOL and/ or i norganic acids, at |east one

or g%%&g?ﬁfaﬁo%ftzgolﬁé Cﬁ ?ﬁ?r%r th 18%%)(1&( nooﬁ%bgu 03448 about

oxyl1c acl e use car boxylic
99 GCO ﬂslﬂmmld‘lﬁn‘@ocﬁnﬁmtbﬁd weightedtio maynsngdesirorh abad 75:25 to about 99:1.
group.  having 1 to 20 carbon atons. The

hyd byl
In ﬁ%@; §;§§$cb§/rnent§r dUsighhiAbe oé FepHate bindenragiprial gnayrapggsiprm about
80: %Q%L&ft 9%f2 %Q%&?ﬁqkémldlntg rf?sC & elg‘ﬂ\fbﬁlgoﬂzebﬁtezcg bﬁ‘gfepﬁ’igterlal

atons i nc¢lud are no aceti c aci

may@hmdecir@fiaboutB501 @ruboueds:$lon bubylijdeowsdiasis. capr oi ¢
aC|d glycolic acid, lactic acid,, hydroxyl butyric

aci dn cerjain @mpe%ne@fﬁehfism@r@geaew-wg@wwaowat& sfmay be prepared
\7&/1@:1:‘a ne or'rﬁorg%oqiocgr 0 ncalc aﬂd oféga@éﬁé/n %{i'&%. ﬁlﬁnaggg@ftﬂgd e

I norgani ¢ aci e,

mdﬂobﬁﬂb@x?ﬁi aﬂmd/(ﬁhﬂ@’@ﬁlﬁé heidg et ﬂ:.astSdmlefougdnm aid dith Iadleast two
hydr ochl oric acid. The polycarboxylic acid may
carbexylid rid stenus G@ﬁb@arb@éylmqaceﬁ JEHY e Hesd MPPW&{%YB? acids may

O

hydRRafblyNEd Tﬁ nf@)bekhﬁhpﬁitloa B})vbhl@@ir tatodatiel Dxhepley &f ﬁﬁ)&hthoxyhc acids
segnent . e pol ycarboxylic acid may have a

hamarldomy@rboyeeg@mmncwdprbut @geantﬁl@ﬁteéé%t?@ﬁtwa%%fonmﬁ@CId

%ﬁ%lﬁ}gt%?]@bg%ﬁgegg ntaé)gc?% acp18 %@ﬁ%tc rcrlglacﬁé/ 8&15 Chéﬂgoxaf bubyrlc acid,
hy @fo%@'é% %f enfh8ld deid ghleyht b&’idt Mendeic b@iﬂybérﬁoﬁ@cﬁﬂ AiddbpBacids.
atta t hrough the carbon-carbon bond. Exanples of

Emahmlmfymmg pide ingbiddsbutiaed netdimitsgtio aricrsid, Phesphede acid,
ﬁB tarta cmchqh brlc acid, malic acid, oxalic
sulfpsigyacid gpd; X Qehlgtic gifloni ¢ acid, gal actaric acid,

1, 2-pycl ARG ARAC dtia %{ﬁoﬁﬁdektﬁlr?&h%dlrﬁ&{tﬁlb’é aﬂ@rghmc acid with two
funarlc acid, itaconic acid, pht hal i ¢ 14aci d,

or tngyre phtfohaYIuccaca@ erouppattashediiroghe mqu—cahlymw;lmgﬁ fo@

hy g):?gg)ﬁ)dlsg Er%gyﬁhpq%%%%ﬁ% g% t;agl:y%%lttbgllolg ll%eI 1(1:y a?baon segment. The
poTHGttox§ht gcﬁ AchyHal6 @h@rocarbon segment with less than 10 carbon atoms. The

hydrocarbon segment may be aliphatic, cyclic or aromatic. The hydrocarbon segment may

have zero carbon atoms for oxalic acid with two carboxylic acid groups attached through

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

to, tartaric acid, citric acid, malic acid, oxalic acid, adipic acid, malonic acid, galactaric

acid, 1,2-cyclopentane dicarboxylic acid, maleic acid, fumaric acid, itaconic acid, phthalic
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acid. The pol ycarboxylic acids nmay be any isoners of
t he above acids. In sonme enbodi nents, the
w@obogoaTBOXyl i ¢ aci ds may be any st ereoi somer sPOf/US1084/034081
above acids. In an enbodi nent, polycarboxylic acids
with at |east two carboxylic acid groups and at | east

.qne hydraxyl..group, are .used.. |
e A S DR LA e P U Bl i i
tn&x%a)ﬂgﬁE BONYbdreeREt 4S-irivBiaklid éf!ﬁ@'iﬂﬁ[tﬁb aéld] Mhiéic acid and glucanc
rogenati on-i soneri zation catalyst may be netals

acitlh a”ithe pobieatbexyliveacids Way bomyusoretsof the abhee prids dnsemeof

en. a era ure rea er than about 0
e PR I s PO ST b hey B PaRel T aik BofEfgids. man
errﬁ%%ﬁﬁﬂléﬁt doBfcaftdxl e BBHNTh Af 1e8stZHb Qa%kﬁfbtdcﬂf‘gr%ﬁﬁg zﬁ1d at least one
[ or hlg er oxidation states (e.g., netal oxid

hy@mxyhgduﬂn ercagised. Incokeibadahentscitree @i ﬂ@t@@tacﬁ@ﬁmahc acid may be
thermal de dat.ion of |arger nolecules into smaller
us‘?dgﬂ‘sefgil’cé‘gbog’%ﬁ? a¥ids-used in the
deh rd
o a%ﬁg?tglﬂg%@)g%cgﬂt;egﬁlggg geflgdrggihgﬁgﬁ%oﬁ%zm Q@alyst may be metals

thad pm:tabﬂe olme: quei datintni ofgoketraths prasetagdd oxjpgen adp éenmuerature greater than
to, G oups EB, VB, Vi B VPB

ORI 1 THE Ll RSP EOTGH PO AL 46 R i refers o
mei\@g%& %ﬂﬁgo&?%‘uﬁﬁ Fa?ef a1 &rq{l%}?e'r x ngktgllég e, %al &m%sg As used

ni nati ons theTeo

hett$e d‘cblfb”trbﬁrsjtemypibdlgﬁ i@l therrhs deprad ztédn afargedt rablyesmles into smaller
ot her enbodi nents, netals oxi des such as, but not
mCPlPCFﬁlQSed to chrorre oxi de, iron oxide, noble netals, or

m}\g tﬁ% use e de dr{?%en?t? Aﬁ@%ﬁ%ﬁ%ﬁﬂ%ﬁ%?hﬂ be ’cransmon and

raﬂe%ﬁﬁ%&zﬁﬁi (Iakle 6)&6&&)11‘ promoting wietdls ﬁﬁ[dds e aramdt Ilmnfa:d to, Groups
H%@ lﬁe BBto about percent by weight. In certain
IBe Mibo YBeW{IB, VAl oﬁﬁwws@mm%llsemapfrtb%@lqdafo"ﬁ@bé%mﬁ/%

b
| CO 1 al&ﬂg) &e{)efof Pr&r C%Er?a%r}ﬁ?%}ﬁréle ’r%drh%&tsj[\glg?og{}%g%%t 5 about

combRefoanthebior waiydHatusedabihe d denbtforgisomptiadtionwialyst. In other
and/ or palladiun) may be used in smaller amunts of
entwdimhents, inagtals ohistes ﬁmhaﬂssblitrﬁ)@bh@éfﬁéi%&hioﬁted”%dez ggnjoxigle, noble

N f
g ey Ot B s et GoeRaEpe TRy if Bothiie
pal | AFlbMEunt Jithd Hidtal idioaafdduiny RaEE Bemabaur Hipdi sqmr billion
certain enbodi nents, an anount of noble netal (s)

("prmBeipfto chewbiSutcr@nppyveisht bbmertzmmh@éﬁnerﬁgz anmr@ﬁtl of metal

m%ﬁ%ég? t al ougg PBWEB%%O%l OCI?%%ciaelgy ﬁ%i?vg gbg oftﬂ{%gyle regqbodlments an
anflélﬁl%ﬁfih@’fétl %/QB{Eethbrﬁ Bestt 53ROt HPsrcént fwtvaélghtOf

final alyst. In other enbodi nents, an anount of
nobI Nobieinmu(ls Ie gaplatisumg end/oopalkdoum) Igajplp,:mlqeé iy gpalier amounts of

mg_tg H%%E{%Brf mﬁtafﬂ 13&}@@’3}6 ngltto E)gzgfa {ér'fmg}: %mdgr “No/ﬁe metals,” as used
hHGhYAEQRIRNAL LR IBOZRL #dk iRTudeabRtivSh, FAMdivkt) i§@hkdtuthenium,

osmium and rhodium. In certain embodiments, an amount of noble metal(s) may range

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

may range from about 5 ppm to about 3000 ppm, basis metal, of the final catalyst. An
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enbodi nents, range from about 5 ppmto about 2000 ppm

by wei ght, basis netal, of the final catalyst. An
wa@emsns77es nobl e netal (s) sufficient to pronotBCT/US2004/034081

regeneration without deteriorating the performnce of

the catal yst maybe in the range from about 30 ppmto

about. 1 H gher nts qf platinum and/or . .
anGaR P EEae) B Bht B Sisple S noR o Aar gRE g cortin
emBaYigh Al HYE 16 S8JuR S ippRTtolABBuCAIBIYET b Reidht, bhdi§imetal, of the

[ife, olefin isoneri zatpl on activity, selectivity). In
finsgreataiyst.d Amemiqung ebhotle mptaldpsufficidntb prémete pegedenatiomyithout

be m.xed (e.g., null wi.th water. and one_.or r
e RPRHINE GrsiaBie A el urhp bein e wOe L mgDRTAL AR t
aboTR) 0B g)pfno "iRfel BhSufs Eh1hStum sRl/& padlbdiuRl RRAT &ehtéthan about 2%

mul I'i ng may "have superior ol efin isonerization
by peidht)y maybaveareadvesst &ffzeita the epalysde gy ramiifee glefin isomerization

The term"mulling," as used herein, refers to m xing
mmﬁﬂbbﬂaﬂ%P@W?o whi ch sufficient water has been added to

for o : e . .

acconan e R AERAL SRoRSRoNAEt Sl bR BollapPF e mixed (e, mulled)
witBonarer aidaddeyoravat nadvhleompobmdsoishctutagstt Abe kanltagnexture may
v Sl 0, L2, SLRECR Mt M Lt T, B BT
. . : hd ; . o o
iso 7R BerfREn O o RlcFaR BRI iR B ipriifatlon, The skl “muling,
as wiEd Heeciaddéds toomixieg of pdwidees @nehidpsuffinzht wxier besibeen added to

ai ds such as cellu] ose derivatives (e g , NMETHOCE .
forpy 3 Figk ParjiERsky prepyhe rETRgITAcPaPYEed D aonseHrRpy DgariRe of the
pas][_?.e CQﬁ Yr\{negQi%ﬁ} g%il Efg Eﬂgﬂé@ suclyas gﬁe E&ﬂché‘césp%x Miﬁlelaﬁﬂ%ﬁﬁé Simpson

of peptizrng 5C1d use may be determ ned by routine
MigXyeNnérmay Bé ixd. t o provide a plastic, extrudable

material. The term"pellets,"” as. used herein, refers
to Ay psHeipeaybe famerlon seBrsEIodERads. RYCEIsPs, Opgor more

certain odi g, . l.e .net I
pe Sp ARSI TR, BB PRI 5 s REREEPR o aaac o
theail:atrepeld ptivAdtexaisiofaligeocimt @llulose ddrpatiats @!x.,

met hods known to those skilled in the art (

Mﬁﬁﬂﬁlg“@&iatﬁ‘*gﬁ, hydemiyerapyt wethyisslleloss, é'??@éfaéﬂﬁe@@%ﬁl? Pay)Chemical
. ' . | i
oA R L S S e el Hagblbhine

rovB @ dxpeAnRhtatieR tEpwidl aSpladtic] berudablahysériataYhaietmi"pellets," as
the dehydrogenation reaction of paraffins. Pellets
usexbhergimnrefers o bheshepe ar formegfisensodidated agpterialy

te rature range fram out . A .
cert icﬁ“%l%&}ﬁ%"ﬁgﬂ?%?’ 2 epo%g meta 5.8% gfs %%Rpﬁgl?xgﬁlg/roggﬁlgclfmm may be

clinatl

addl&NEeht zesntaRRAlys3 AfteipdiRtiahion! (Bdlinéa mknl BroBoration methods
enbodi nents, a cal cination tenperature may range from

knapoup tse skilled imthsurt G225, imprepgaiin, noble metal ion exchange and co-
myl lgé)d{nﬁg Eg gtﬁelélgtg _plrﬁc’ N v%%dn%%a&%%? Ills)é%lh iﬂﬁgh%rc?g%ﬂétﬁ)%t- ed

isomerization of paraffins. The addition of noble metals to the catalyst may aid in the

dehydrogenation reaction of paraffins. Pellets containing noble metals may be calcined at a
temperature range from about 250 °C to about 700 °C. In certain embodiments, a
calcination temperature may range from about 300°C to about 600 °C. In some

embodiments, a calcination temperature may range from about 450 °C to about 525 °C.
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hydr ocar bon stream i n dehydrogenati on-i sonmeri zati on
unit 114 under a variety of conditions to

waoledpasgenate at | east a portion of the parafPCTES2004/034081
ol efins and isonerize at |east a portion of the
resulting olefins. In dehydrogenation-isonerization

500 The e g h ey iseroRep ST Pl Bt ap &8 i Gpfagond
hyc%ﬂ@ﬁ%ﬂ@t@éa?m i @hyliRRESatoh Bk Atiod Bt ¥14 GndR QWhri&H@f

. A total pressure of dehydrggenatlon-lsonerlzat[on .
condiii¢ensltb4letiydro genatehv leashic pordinn whthermarefng toortefaisout isomerize at

leapiASapriRR ) Mg disoele o PG AR ChEB ZByon it 114, reaction
terSjReM RN ALH QN bS ABBhI FRiCaB al(d)&.b(.)tw 0b2¢. dUfdaBiSort t@%pekrggl)re, in

reaction rmay range from about 0.010 atnosphere (
some embodimeiEs, Maytrameepihen eboyt B50 0CKkFPahout 350 Ge A total pressure of

ARG O r SRS areR] ST bedhy teestion ey Fange fim about 0.010
G R e e e
prepswere eff tleloako gepatidny thomge matiomyuniitel 1Hehiring et feectionithdy tahge from
s St B S o O LS
copo A0 SIoA A LSt PPk kLol e [ $088g

redasioh ageraggsirdra apautdf dtimospheraf] Ol &Peptorabpute iatmdshberes (507
range from about 1.to about 10. Residence ti in
kPak H:gl&f%éﬁ RETGR ok by FREFTRAY T fedroge iryVibihe 8poont og

n ' I i j
SRS Ao b o s
mayBevfed at ohydreyel gasao gesffin miolad ratiol ia tierangn frotoabdt trbkeabout

percent. By keeping the conversion_level |ow, sjde
20y é@é@ﬁt%@rr%ed lentsy p BRErORe FtP @ﬁfﬂé@am&@éﬁ?%m% e in the range

fhﬁf%%&hqqg) [BY;ope mnimzed. defin conversion may be
I'NCr ease aBy varying the reaction conditions (e.qg.,

t enressitedt€time &5 telgideszehation)isadelizatign asitdil d enaydrcticoed such
remai n bel ow acceptable limts. defins produced in
that sy erreige Aeitel ohthe parasiinstatalems mastbelent helgwith\peolg percent. In an

Coher d : .
ol AR 0  P  efe
kebisie g tisd felsivatietdl €ovw ondembdting (g Olient &rinatop mabitickzhtion

vi a dehydrogenationi sonerization unit 4 may be limted
regsjionslanashies miriyizadi OleGl CORVSFRQNSY boinersased byngarying the reaction

raffins at _the reacti t : i1
cof 30t e Rimpsii bR RS e e iac ToR A P
acédiAablIB YN8, CNBfiNsQirb@tted te BellydasgehftRorrissierizabibn aait h0Amay have a
atons in the olefins prior to and subsequent to the

highso degtiee af brsnckivg thaniagrsafiis feqde thmdghyirogenationdsapperization unit.
I RGP et Sh LR PR R o emppporisy Vi defpdogenation-
isomerization unit 114 may be limited by the thermodynamic equilibrium of olefins and
paraffins at the reaction temperature. The conditions for olefin isomerization
dehydrogenation-isomerization 114 may be controlled such that the number of carbon
atoms in the olefins prior to and subsequent to the isomerization conditions is substantially

the same.
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nmet hyl , ethyl and/or |onger carbon chain branches.

Hydr ogen Nucl ear Magneti c Resonance ( H NMR) anal ysis
wobooshg7rss0Meri zed ol ef i n conposition may be pecT/O8TBL034081

Branched ol efins may i nclude quaternary and/ or

tertiary aliphatic carbons. La certain enbodi nents, an

condasden SR PR BR Rk e Ao B L Rayjnotude
metiVR aRdladios 18fget B8b& &aiBraf®hies! AYGaEENuBRarEMbittic Wesonance

. i sonerization of the olefins in thé hydrocarbon
(' EENMERnanalysigvie thaisbipsiizednalgfit eoropgsitisinemayf be performed. Branched

ST R Y (T -,
an Y@ {htoMRla r? aRpIR%ie Rhrbbhs hld@uidqs ﬁ‘ﬁ%ﬂ}é&%@éﬁﬁﬂ&ﬂisomeﬁzaﬁon

ol efi n conposi | on may be greater than . h certain
unié meydieneimimizedn ANYIRgealysigioé theaflefinsanayhisdicptethoéxdéntof

iSOG b (1 O s TS UPeGoR S GhOBIRAGTESS high be Sapable
of &M‘fe&ﬂgﬁtiﬁg le PﬁlﬁQBﬁﬂgﬁﬁ%ﬁQ&ﬁreﬁl efin nol ecul e present

Int branched olefin conposition is fromabout 0.7
t 0 dbemembol@imdnt, caraveiape evrbbeli afdmdnshesgrer alefmagaeqierpresent in

of hranches r.alefin mlecul resent in_the :
theraHAPrIHRS AISCaRpBEPRER T OF IS0 T B 8% ibou
em%oai'meﬁh]ﬁe, gg%géﬁ e REmBPORINRHed fir bREnRAAEUEL p¥8ht g?t_he branched

contro ontrolling process conditions used Iin a
oled@hyotipegitivatis Gom sboned.7 zatbarn 2uhi h sofhe embrdimunés, ainagdnage

o LeTREL AL 52,208 Lo, e 350 BN LSl i o
e
L ERF O AED B0 BELC Db BBl F BRI ol

mdTedue pleent i thedranchad oldfimentnpositiet syfrorhabeoutHebstoraput 2.2. The

represent greater than about 50 percent of the total ...
degrighé Pragrhife ah E1re%O4ust P bg cartrolleagy Genrling prgesRpitions
. e : : i e .
oL R RIS USSR oBFRAL g Bk emngauresand

lower feedtat@f mbyeesiiloied highefizpraafofbeaokings Mdihyd bhrexhes may
enbodi nents, a nunber of ethyl branches, if pr esen{ ,

repragenbBetBEEMBRAIL 20 drcent o3P HEif Peasrat aifbetotal IysikcE At brgpches
the, . h

R e

gré¥drGRaM attfut 50 @efcofitadf tivnshe husbebsfiiaivhss inAhé plefihinmlecules. The
quaternary carbon atons present in the branched ol efin

nughiepesethydaniips Bethe elfinmelscHpbBey EPFrspRiel cogin grbodiments,
1es§ %agﬁgahoﬁ}g 9 QBB eleglﬁso%%e ljgta‘il gul%gproéjf' tﬁrﬁgﬁles. dn Q)lt’i{%’ & bgfiimeﬁ‘ztis ; a

aternary carbpbon atons present | ess t

nuedREbf dthPesafdtes,af plebnt GaspBNb@iveEbationes.¢ ercefiand about 2 percent
applications in which biodegradabili Ea% is inpaortant,
of tietotal mbmbensf bipnghieat Branghestatherdhan methplon cdtybrif piesgntgaay be

| ess t.han,about 0. ercent . of t.h bon at ons
lesﬁﬁﬁ@eﬁqu? Fﬁpgrﬁelétr%gl&elo tﬁgai gump grncﬁft rgnr&lo al i phati c
quat £EpIY ety edrberbatbs lpegenttin @it Bhgikied 8ledin composition may

be less than about 2 percent of the carbon atoms present. In an embodiment, a number of

aliphatic quaternary carbon atoms present is less than about 1 percent of the carbon atoms
present. For applications in which biodegradability is important, the number of aliphatic
quaternary carbon atoms may be less than about 0.5 percent of the carbon atoms present.

In an embodiment, a number of aliphatic quaternary carbon atoms is less than about 0.3
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18percent of the carbon atons present. In other

enbodi nents, a nunber of aliphatic quaternary carbon
waraseipsesent in the branched ol efi n conposi t PONUS®04/034081

bet ween about 0.01 percent and about 0.3 percent of

the aliphatic carbon atons present. A third

hydr acar bgn stream nma XI . . .
PR BARA B SEREH JA¢ TgheRp s Sl ofaiphatic
quatéBsiAriRthtés piRaft P fete&ohsd oléfihicdmpesifion isdbetween about 0.01

hydr of ornyl ation unit, separation units, an al kyl ation
peraerittandl abowt O hperdend of thei aliphatde campor) e PEESPBr t i on of

the thir drocarpon strea exit.. . I .

don g B EHRCBRT SOTR P bR phtorsisgmiggzation uaie 114 and
be trMITYHICR hdHpRodEh OTmEs | catd IArdfoiniyldiZdh Wi sépakdtidn units, an

conduit 118. I'n hydrofornylation unit 120, at | east a
alkplatibn onite)fvia thérdojoaflitih $18.nAt Isesttatioridorhgithe Baiddoireperheasiream

may. bhe, converted.to al cohol I t ti f )
may R SRR EEIE A Uit | (ot 5 iR R Ly ftommytaion
unit'56 f@&ttﬁﬁld CONRANEIY Sin Ay dlofntyitiod vatdnocaNeRNa BoBAME the

may forma hydrofornyl ation reaction stream I|n an .
olefinb odiheeinrd hypdre¢drhen stegpbemeepacertvstied fof aledwis: et ledst g pprtion of

the égg@%cglfl {a?pog%g\%?}g %Lpegﬂ éspég't?o%tm%t{ thr: gx%%p%t%cf %ql}lgfgq uﬁt’sé of the third
hycHRbESHA Heahh G FornPX hi@EldR1atiBHSOIAbA Afbam,

sorption/desorption; and/or menbranes). Separation
of & ah embbddisnengroléfons nody Herrepimtzd cifidesitedefromghe thaneh lrydeocarbon

i near ql efins and paraffins, i ncrease..the .
s SL ST 2 B oL TR DSECARRUALS, motcutrsieves,
ext é’cq{oﬁf B¥tdh! %o#ﬂfto ede%drlg liahi/BP megRAHeR | RPadtioRbf at least a

east” a partion o nched ol efins fromthe
poritionedithobehéired dethspfaomatid lireanelfinndddendns ey izréase the

of linear _to bhran d ol efins produced in the ..
conpipallaRe HPERSTSH hiage: Bpg qlﬁy&r%ﬂﬁﬁéwwns Inrfigon,
sept%%{/oglccﬁr s é}(ﬁ‘ﬁg}l ABhe®frdched olefins from the linear olefins and paraffins

rogenati oni someri zation unit 4 and enter
maSapfuéice dite tatbtof liddartd dranelal aefirprodurddiin the2ydroformylation unit.
Separation unit 122 _maggﬁ{)oduce at | east .t M’Hﬁt reans,
a brialeriag toFEFi e Bird BUFPembOrLsTaeRRY B eFTHE BRLATOn-
. a L K X . .
isoRHiPalel BT LF A ol SORRNG LA YR s ot 14
Sepadtion uhid 02 aniyprodice atileast twb siresny, @ bganchekolefinestoram and a
s b S e e SRS G hosh bR sam
mneg 1 . ' !
desor pt | 0 . de [ trale ; ;
ma BRI BB i SRR pRRL Bick Gt ey (e g BRQ1@ or rea) with
theP&brtdc Porfsiddtor bianeleyd cdéffsi and/or tideqraiefisiang phradinst Habsequent
nol ecul ar sieves may produce at |least two s

de%@ggor} (a8 bednert dasaspiéam) 96 aklenss amortin of thy Wamsheg bt gnd/or a
Cponens . . .
e AL SRR B R e

JealsBtwel sthyshisaear, Rairasdhee asfing spead tada indt aiudine dndpabifins stream).
and paraffins stream and a |inear_ol efins

) and ,
par aSdpermsionunida? nSepackide afxed hesbeoptaipiag adsprbent for separation of
s ation .uni r f -
o SR TS ST 40
ol BAPLIIHaTEEs BB3Am. Separation temperatures in separation unit 122 may range

from about 100 °C to about 400 °C. In some embodiments, separation temperatures may

range from 180 °C to about 380 °C. Separation in separation unit 122 may be conducted at
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range from 180 C to about 380 C. Separation in
separation unit 122 may be conducted at 19a pressure

W0 a00giosTyss r om about 2 at nospheres (202 kPa) t orpebo82004/034081
at nospheres (710 kPa). In sone enbodi nents, a
pretreatnment of a third hydrocarbon stream may be

f d t d
< PSR B R ek B R SRR B Rk S0 e
In éf%ig"@nlﬁﬂh*ﬁ@ﬁ% ) pre@0afRhi FMSthire Ghdetabyn (4 PrPBEHerformed to

, Des Plalnes IL). Adsorptlon/desorptlon processes
pream adwbmttped;onmgU}& exXRaipdne MdS@PZQE/dﬁsoﬂfﬁlmﬂceéﬁ is a Molex

proccesu ugmg ngareafélrggg?}_g%ogyw P]f'?g sse I’ f’ﬁunes SEL)

AdEplid/BEo t%%%bée%sés‘%@@ésbﬁbmﬁ thrPahﬁﬁ Ncn 6@2$f5|18 it Sobn et al.,
Se aratlons U S. Patent No.

entite@i0lefmic élyda:lcaxboer&epaﬂaboln PRcosss! E SFBatGSeM@rSalQQr%?O to Kantner

f F No I
ot o PR SREUECPIRBaoR EpuRe T e e SorriOog, PREHshRytont o
5 21?9 2216 @@M&Qﬁlﬂ@gﬁ £10y1 ORI dPPRSRSSF B ephiatifig NBEHhArOREA Bdm Non-
n an enbodi ment, at |east a portion of the

thnﬂﬂahﬁﬁtéflns and parafflns strean1nay be conbi ned

Wi th he first h carb n str am i i.rst con

Vi 25785 PR P L epat B PRy Bre AR P4 stuspored to
oth}pﬁrs {99%%[&3&‘% %fzx&/%‘?%fgﬁyonesnt%e fin Qﬂ/ Eh08@RRM, alletliatpoftiofl 6F the

to continue the process to produce
lingdr o fatsiand ahadie ssreatmm syobeecoamtioet] wihtlss, firat hyidnesarbon stream in

ol efins and paraffins stre i nt.r
firsheprast |12 Yie G Egom R 0 el zondist PoHe cpmbined siream
ma?%{ﬁelr Ad % dﬁa%%a Qﬁlﬂqu% f?lls?gdﬂaﬁltsltlﬁ SR By AR Ye BR process to produce
ransp and utilized in other processing streans
alijtilic@lcohbBr &asame Smbedl‘meatsba linedredefols @hd psrafforsdtrieam may be
128. In sonme enbadi nents, | east a portion of a

Hﬁﬁﬁéﬁ%ﬁ@@“@ﬂéﬁ@ﬁ§@§¥?%§HWﬁEF]éQrt separation unit 122
and [ \aft ;}m&ﬁﬂ@qﬂ di
ol e tgisEh RIS gt inCrl oALAG L i be ol OGRS Hiized n
otlRe pidcessind steabisandioe dtoeddadti dite vid bmachedayefamlcbndult 128. In some
separation unit 122 and be introduced dlrectly i nt 122
enﬁydmné? #91earetuadwrmn o a papeierolgfins sirpgrsmay exy ﬁspﬂlfﬁ}oﬂ“dm“
an@ﬁ i b & ¥ T ol Bt ?%(é bia branched olgﬁns conduit 128. In other
104 ena 'oni'someri zation unit and enter
en‘l&)bdfrﬁ’ér% iy leastiaqrortion bf 4 BAnstied oidfinsdtrean durytexit k8paration unit 122
Fydrofornylatlon unit 120 may have several points of

anéh@mvﬂﬁbwqt@@Wﬁﬁd@@éﬂ@%¥$@nﬁ¥a%ﬂHWPTonal process
t
0y O ) O AT i

isdMEEAHSn Bhit ﬁﬁdrsntbm}airbﬂbﬁnﬁﬁdmoﬁmt 30 aﬂaltml‘d comduittliB.ough
one or nore entrg poi nts. npl es of such process
Hystrofoanslaline hoidé20 By w@sq’vétal PPH Qfntry 1o gAMLy entry of

ada}tt{oﬁgﬁro%{;g Irs%%agl}% d%é) &3k fe%] “Eéga[ﬁ? Eﬁtér?ﬁ% 2y ﬁl@ 'ht}/dfla%&rnﬁdtlon

r eam g ases an
unitY 6§ SR1eRQ8 115 drBSeT prbRbs dtieay deto Qh@lﬁydﬁsfoanyla@m afif fhnsugh one

derived
or more entry points. Examples of such process streams include, but are not limited to,
additional streams from dehydrogenation-isomerization unit 114, a diluent hydrocarbon
stream, gases and/or other hydrocarbon streams that include olefins and paraffins derived

from other processes.
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fromother processes. 20In a hydrofornylation process,
ol efins are converted to al dehydes, al cohols or a

wa@ eotbiosEss on t hereof by reaction of at | east arPEDUB200#034081
of the olefins with carbon nonoxi de and hydrogen
according to an Oxo process. As used herein, an "Oxo

ot e BRGEk S gl SRR 8P Bl ic p Al BB or o

comBMabilorStherfeBf By readticiPbRdtlessbd pdryish bf the dd¢faduciéh @bon monoxide
al cohol contai ning one nore carbon atomthan the

and dydrogiengieedrdfngrio an Oxetpeeeshy 4f Bsaskhepeint 4o O Ryeesss e fers to the
" ifie rocess" is used. As used herej
reacipp i ien 5 reBR anoreatd 8 ngRBe S pRSLT Yy Fhra
cata%fd:-‘(%.g, RResANL A8yt PSR deean AEchoDEorRkinig dnd infte birBematom
no

1fred cobalt or rhodiumcatalyst. Preparation and
thanibe stdrting didfine dn Ot bpdraforstyiatian erefesses.i b aaodified O process™ is

at ent . 3,231, 621, to Sl augh. ntitled "Re i.on
usequh g dspd Besgitt, o Hod RO e BRSET SF T 70 b D8 e i b s o
; i Aol Sliddle ligafdioli R cobié bofhedim eddlon.
PhofpHi pHOGphiR, BBl iBtidRle HsaRlrou 265 to S augh ot T
Preparatiom and tisceef méedified Oxorpptadysisoie dfscibed indd. St Pajeig, No. 3,231, 621,

o TR by R B P Bk SRS P
3,23?9,?6?t§$la5%§ﬂ Aughriddd ‘%ydroﬁﬁ?}&ltaﬁ&ﬂOf Olefins;” U.S. Patent No.
Hydi - of or UsS No

[atTonO 4 €efins; . S. Pat ent .
3,28, W 1d SRuglo el entited ‘Alydrofontilatien Of Bllefinst’i d.S. Patent No.
Het erocyclic Sec- And, Tert-Phosphines: U S - Ratent
324037 b g gl 1o cubiicdudraloey Bitod CEIetss USSP RgHNe.
latif| i arSloghiRAdn OrA1seo! §.SSPRGhENo.
3,233,278%@%%51%%%{%%??% Ig,dlgog%lyns r'll'o Al cohol s;" U. S .0
3,4t 6ERto MusoB e edbtled ‘Bivemric\Wattrbeycdic Sab- Anéieit{hegphines;” U.S.
"Singl e Stage drof.ornyl ati on. Cf.. fins ohal s;
Patont G, B (N0 348 74 i 001 e e T gip Of
y o il hB8nylad tTd\Ricohols;” U.S. Patent
Oleg E%gré) j%gcrg ﬁ%ﬂg%@gg gS ggee:ﬁ }gﬁéﬁﬁgﬂ? ﬁtfggga?él—fg%r of 0|rC ?ry(lj Zt ion e
No 3 443 2bil 16 Van WiakleRatak nentitled “Sing865t2g8HY drokymylagiontOf Olefins To
al., entitled "Tertiary O ganophosphine-. .. .
Alconifir't Ui rstany Noca AP oy ¢80 Blatetiet aba pthiecklvdenfampylasipp Of
Moyrd : b i udiebtta] aEMitled “Hydroformylation Of
olegftos Bish el Re: 458 I Spud P Sekiled Thydroforgnylaion OF -
OldRat; ey, \NPatesit 51013,396,208 to/foritV etk gergitled| Tertiant Otdagophosphine-
"Bicyclic Heterocyclic Terteriar . . oo
Coligssrbany] Espmilexesarthdnbatenidin Beldg204 toMorripgh alentiglsd “Tertiary
3, 527 t 5 it y | ikl
oo it Ot AR Edhy Eomo B VRS Pl NG s o Van Winkde
et 4, éntiftad eBicydppHeeaicclic Batdraty Nosphins-CabeBLartemyl Comdlexes”;

"A Process For Preparing A Branched defin L}f.l\/le{:hod
U SoPatgsitiyp- P2 e idrie Adesonice k. pnidied Neks AdoROs YR raApSts

and a rf " Pat: i Gcati :
o Y5 00 5y PR R 100652 i
“ A P &esys Folr PrepfafiAg Al BRtnyhdd ORdAin, AMehod OFdesTHe Buan¢hed Olefin

Met hods of al cohol production are _al so descri bed bg .
Fovinkuing Aj Sprfactant, and a Surfactant ” and i U. S. Patent Application Serial No.

10/167209 entitled “Process for the Preparation Of A Highly Linear Alcohol

Composition.” Methods of alcohol production are also described by Othmer, in

“Encyclopedia of Chemical Technology” 2000, Fourth Edition; and by Wickson, in
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"Encycl opedi a of Chem cal Technol ogy" 2000, Fourth
Edition; and by Wckson, in 21"Mnohydric Al cohol s;
wokowshasair e, Applications and Chemistry" Ed. POT/USHeH34081
Soc. 1981. A hydro fornylation catal yst used in hydro
fornmylation unit 130 may include a netal from G oup

Mo ie ARttt SplreB RSB P o Gy Soc

198pl atinum The Goup V netal nmay be used as a conpl ex
conpound. A conpl ex conpound nmay be a G oup VTP netal
conbihydbfiiylation cajalyst usekiarpidedfomhylhtiquaunds1 3 Gmbyitelude a metal

A R R M L —

_ o e ; O
rhoc%ggx?lﬁluﬁ%eﬁ ?ﬁllﬁﬁhﬁ{ NSf1&iduRe | PGtV I BetaPinal b8 ubciths h@omplex

t hydrocar bonyl catalyst, cobalt-phosp ine |igand
compatuably gt compledicompphobphy he a lGrgemW1IE atetdl gembined with a ligand.

conbi nations.therepf. In dro, fornylation unit. 120 o
Exagnpips psligsn ﬁ@hﬁﬁ b %‘i?/a?t%ﬁ%jotﬁa %_55%8& Wépﬁ% igine, stibine
or p%g{dg%é lgéa%q lﬁéaﬁ%lé@ o?‘ﬁ%fofﬁ%ﬁﬁ?atioﬁ%ﬁiaiﬁ%ﬂh%lﬁ&@?ﬁt £% not limited to,

0Cess. case of a continuous node o
cobaitéiydtdcarbonyheatdlyguiothakrphosphispligaad vetatysi, thakumepposphine ligand
in the range of aboyt 0.1 h to about 1 1. Wen
catabye o8 CPMGURFGRS thetOfy | ati on unit 120 as a bat ch

DI OfiERSH o{?gﬁ?faitigﬂ uhit 188, J1B¥nsVif e thirAMyaReMbol stkediPHES be

to urs or even longer. Reaction tenperatures
hydi cafoniygiatddousing atémimuand, serh2Oommponsaordetdhrppoveah ol caddex a
to about 300Q . In certain, enbodi ment ﬁ .r.eaction,
contigngey mods 850PsEMe hfifia BRHRM SEFOREIAIES PANBT REihF FgF Of
ty.-125 bo 3 '
aboffP Bty o raout 20 8”0 et gD iRy RSO 207k 2 batch
pro@éd¥prabigsetiftdmak Pajy frem aboutt0. BRGuratanisnh &0 beurs 80888 longer.

kPai{. h an enbodi nent, a pressure from about 2% 2027 o
kPa ea@loyﬁswe@ggemémfg%éwm@blmﬁy HEgH Oéjsaga‘.ﬂ 100 °C
o sBR BNt B SRR, O LD, by T i
unitOfar@dicafrymitabbot t5eTd 1 dbout 289 thinad bayskdodaedsore iat r eam

may range from about : 000 to about 10:1. A rat@go %f
hydpetaxeetatignowit L20ToawmasaBemabouthgimaspiae gl (1@ fq hopt 300

g : | :
o SRRH-TD D BRI o 0% SLAPATTRY 0 o
aboG®N 8D tirAeHhert €1 Slidouda) may beasedredn knotntdd csalysertasive to the

that do not interfere substantially with the desi r}%gy
amoanicafi defin hakdsefonnylatsd mayorane nt Wissl erlydatipyef cgfabyst to olefin

. qnot, limted to, alcohol :

in G g OO PP PRl Fongf R o 0B0 4 B 11, & o of

betiech @B&Et 1900 BT S8t 5aAndaelensedfin aértdie asbodhepst deal embodiment,
may be achieved in hydrofornylation unit 120.

h .
a didudtistrsam nowyebs addsd e Bydspomatytagon pisA AP fecontrol reaction conditions.

The diluent stream may include solvents that do not interfere substantially with the desired
reaction. Examples of such solvents include, but are not limited to, alcohols, ethers,
acetonitrile, sulfolane and paraffins.

Mono-alcohol selectivities of at least 90 percent and even of at least 92 percent may
be achieved in hydroformylation unit 120. In addition, olefin conversions to aliphatic
alcohols may range from about 50 percent by weight to greater than about 95 percent by

weight. In certain embodiments, olefin conversion to aliphatic alcohols may be greater
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al cohols may range from about 50 percent by weight to

greater than about 95 percent by weig ht h certain
wepdwsasTrent s, ol efin conversion to aliphatic aPCDbS2094/034081

maybe greater 22than 75 percent by weight. In sone

enbodi nents, olefin conversion to aliphatic al cohols

thary EOReREPRIPT OF Sk BrabrrccorodeRs: Srbhede Frdhapiphstic aloohols
maf%%‘r@&@f Labb@oy a;?&&%@pwefg%@uct stream may be

eved y gener known et hods. I n an enbodi nment,
i sddcdntiomobilifhatic alcobdﬂaprqduactd:ﬁrhml the hyrzpfedtmlation reaction product

subj ectin he produc d al i cohols t o
stregh §iAY g o BV SRBBANY ke B iogs nit G CBRGHFg, sofaibn of he
ahp&z[tfg‘f ﬁld%s Q&ﬁilg‘:éhesg‘loh{l@éd' Diphatid¥cohols to a first distillation,
rof or rry

t|on action m xture Stream nay enter
a sap@pfcatiaf, a]v@élelvwashir(gjretaltmemtradd|atsedtﬁﬁl digtdlagepar at or

L g b Lo e R SRS B B oSBT four
congl!rl]@ggn%.ogf %%)Ia%a%ﬂ 130 @k h@g%?ﬂ{ﬁallﬁmnr}egdt§h 'pHcﬁlu sﬁf&am ljng’y be

, a shor stillation my be use
subjebte@to Auret dibtillaatstepwo.gs tﬂaelaﬁmuuwmmnamhoﬁm@amtd}wom) In an
top stream At |east .a portion of th bo%%§g1str bott
embpdymevat, £ 6yt pad iR BREBPRE IogHoGiReA I35 P itcams, a bottom
stre r?lta%g_na t%h sﬁ@ r %Ctxgis{sa ?%QH ok the3bttobsteBil By be recycled to
t's top stream may 1 nclude, but” is not
hydkdfBinh §RAibE unin aaafvta stonustreaacteegtlo tafduitd Sénd cartgingdodiments.

al i phatic al cohal product. In an enhodi nent
Thesipp é‘@ﬁﬁmﬂyamc@dﬁa Rt isrptignifpddapRmtiins Aor et PletPhand » orude
ah_gt ng gcids and esters present in the stream

P gbo | |c |on may be perfornmed by contacting the top

st rpadn whbddigRnE QUEPstiscaiOney besulgécted fmyechapﬁmﬂeathmsteeatment to

(e.g., sodium hydroxide or pOt&SSIUﬁ]hdeOXIde%
remeive vaY edids enp estarsressntinthe HEamat apANiLippEen may be Bérformed by

oni ation e r h
R T L S R A
hyd%ga@x)k d6tabaes 1saldkidg)at aevaeafeuqﬁrmmmh/agmmn rmn 0

of 10:1 to 1:1. The anpunt of h%drOX|de base used nqy
sapdm@eauommaarbe@gmqém%hyaﬁ@aﬁtn e fpr ieamanth Fadyeous 0.5 percent

to ]g)rd?, 2ent hgﬁ{dpxb | f I Catluf; ion gt a él{l glg&ﬁﬁxya?&%tmf 1@1 to 1:1. The

se or conti nuousl top stream

amBBH% O%yﬁftbdl&e%efég ubéd Re dé]fenﬂ@h%n':‘e@tﬁhﬁﬁ]ﬂeﬂ @t esters and acids
processes. Saponification reaction tenperatures may be
pretendbm about 40 C to about 99 C In an enbodi nent,

sap nifi. atlon atures
N N S R
Th@‘@)g%rtréaﬁyﬁlra y BB Yuf Sct&ﬁfJ el dnéty shptgifidados proedsts. C%plomﬁcatlon
ction. Separation of the top streamfromthe basic

reavtdretenhgey #nrasayaye ﬁo@nfabowel@ forepoRPNC- niatancatbodrpgnt,
sa&%ﬁ&%&éﬁ%&n&%ﬁ?@%&%@bﬁ% om a%out 6 J;éi‘ fo e\tlg%up 03" 3(5 {\/Imng of the top
stream with the basic water layer may be performed during the saponification reaction.
Separation of the top stream from the basic water layer may be performed using known
methods. The top stream may be subjected to a water wash after separation to remove any
sodium salts present. The top stream may be separated using generally known techniques
(e.g., fractional distillation) to produce at least two streams, a crude alcohol product stream

and a paraffins and unreacted olefins stream. As used herein, “fractional distillation™ refers
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sodium salts present. The top stream may be separated

usi ng generally known techniques (e.g., fractional
walp@biobi7at i on) to produce at | east two streanspCBHUSI00HE34081

al cohol product stream and a paraffins and unreacted

ol efins stream As used herein, "fractional

AT YRR
boil@g et Naf favahas hdeneRited olcfifestRAfAhbY BSreaeled, transported to

unreacted ol efins stream may be recycled, transported
othet onits ferprocdssingf steregd pucsets,st'ramgpowm%ﬁe énd/ar gdd.

RO e ARt AetBHRobPL irem mey soppein

unwR¥d S90bBHctY (WENAIaEhRi%s HeRALEEE]S]. TR by-Blodedty 88§ be removed by
hem -acetal s). The by-products may be renmpved by

subjsethigabieicmglet deohot prielual skl to privyduadinishinedsgaimentstep to produce
hydr of i ni shi ng. treat nent..step .t.o pr.oduce.an.aljiphatic

SRR R e R R R R

hyd{i)%gl’girﬁ%n {e@étﬁfrﬁ@h%cﬁm&%ﬁ@&%ﬁﬁbél?@ni'lc?@&fdﬁtwﬁs C &ytt2thiDite may

relatively mld conditions. Hydrofinishin

may :
be chriedarutivethgaonhvergiongl Inoinegenatiorpiocesyes d@;eﬂwamtiiqm?hydrogenatlon
processes. nventi onal hydr ation_processes
prodeFiEh G BRLE RESUHe 16 CEE S<BOn P fBSUE SEBaR R A hyigzen ove
a be{c]llfg\ﬁ’ s@lfitaméqg%ﬂgggnﬁi’cﬁf ca@al%ﬁ.d TRE al?}%?aﬁb tafBh&! product stream may

rogenat i tal yst. e aliphatic alcohol product
inclade grasteralyan abohtseperestbyrwd gt diporodEed phpkaistalgppols. In

e e U AP 530 P ROy
per S By B Ao g i

alcalol poatuictstedagomay iplatiugrtatat theadd pergerntryweightgf deetrepduced

~than 95 percent_ by weight of the produced aliphati . .
aliphpisoEPBOISTRES AP ©hal BioREr! SppRaE elpds Ry aliphatic

.1 nel i L | roduct stream
prinp 8 el 3RE ARl ARRL RSP LELRARL Blecibrode
maPbOshldtcoimaainlypyansposal off-sersamed ah bijg artd'@ns pdint @hier

off-site, stored on site_and/or used in other
proggssine 3ulilsgiapioddchgordpit ddfict conduit 136. The

corpost L §§si‘8£n ggaﬁgﬁpﬁﬁ? iaﬁoﬁé)l&ﬁ‘g&:dct D& &%y%c‘hﬁﬁiﬁyﬂﬁ%arbons

i ncr'ude rocarbons ‘w an average carbon’ nunbe
with @8R g &gk calbB nitbiBrankingdrone 8he dP nendn erabodmentagieaverage
carbon nunber of the hydrocarbons in al i&hati ¢ al cohol

carberoniabessefbahydrmgarbania Aipbiiciaicqhs! prpdughiicgpamgyange from 10
odiments.. an r L Redfseeshn
to G PR SRy B S 0 PR MR TR O ol R Rl puay range
froRN (A T ROR ERdraibodunbes, aafaveiage tabon atmbamiitiey feedsigerm may
from1l4 to 17. In sone enbodi nents, b_ranche&l qriégarﬁ b
rangé Gomoll4 pe baubr smmgmbedimsnly, Granehed PpEEE IR0l PERdUCTidnay be
nuf acture o ni onj f ] [ PRAhhife sulfat
usefgf Pt Bietite e R Falite feBhond AL DORLIBAREE sulets
and®yRN&Hisalfales BRObBy e alauelss! i ght Iy hi gher aliphatic
branchi ng and slightly higher ) . ) ) .
Aliphatic alcohols may have slightly higher aliphatic branching and slightly higher
number of quaternary carbons as the olefin precursor. In some embodiments, aliphatic
branching may include methyl and/or ethyl branches. In other embodiments, aliphatic

branching may include methyl, ethyl and higher aliphatic branching. In certain

embodiments, a number of quaternary carbon atoms in the aliphatic alcohol product may be
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nunber of quaternary carbons as the olefin precursor.

I n sonme enbodi nents, aliphatic branching may include
woredospb77and/ or et hyl branches h ot her enbodi mTePCEHIS2004/034081

al i phatic branching may include nethyl, ethyl and

hi gher aliphatic branching. In certain enbodi nents, a

Iessgﬁaggﬁgﬁ. 0[{%) ua‘%ﬁﬁoﬁg{ﬂ%ﬁg %%%ggagltr gﬂagur?ltegn%p %iar lo}&t% oZrlt;si ifi the aliphatic
alcdRBP PRI IR MDY ba 1424 AREr0. Df BE#ekiAE BATHE alehBDprodh&MBayl B¢ determined
the aliphatic al cohol product nay be | ess than 0.3.

by 'BrMdRianglysi. fThe nambehef quataserry carhey alogsdaabadatersinsd by °C

NVR; | vsi s e nber. of quater nar arbon.ato
Ny Ao 2 BB e 1o ARttt o R RSPt bR
alipH& S LIFLAGIN G GLLBLBEIRAITY. SCPABRINGIGITD, $20rto BidabR 6t al., entitled,

al i phatic alcohols is described in U S. Patent No.
“HighlySBrap@ifedt RriBanyghleolor] Gemypaisitions and BicddgradshlgBejergents Made
Branched Primary Al cohol Conpositions and
Thepgfigr adabl e Detergents Made Therefrom® | n certain

embai B Smb&dindeRRSHt 18asPQ pbiRA Pkhd R iBRt 8hd hfkSadéiblefins
unreacted ol efins stream may be conbined with the

stres@anay bhgdmbiediyath the seamdihydseabnd steamd ii secénd eonduit 116 to
pro I%I%Sﬁg gchag@gg g;g%;ﬁrr]ﬁg]};lstlbf@e ?%hga%;g‘k? ﬁ(%rggl%%h tstré'a?’n? ina}-%g introduced

SR SRR AL SO0t i

the otefhisniadhestantbinedretyeanemiag bensoineeided © tyazahet otbfimk.efn some
I n.sonme enbodi nents, | ea a portion,of .the .
emppgigyenfsnat lgpty oL Bhe B8 firﬁ_@ng {pease _Q{qﬁﬁf PR isgntroduced
direqlclgEiﬁ{ol &’eh?@ltogeﬂa‘%ﬁ}ﬁqg&ﬁ%ﬁbﬂ Rnit § PA%{d ARldr Hbr Bhity foiMis@ Because
one or nore entry points. Because the paraffins "and
the par=gfias e ohrefdtedolsfinestroanocdnsdining gamdfies fridnsremtd olefins may
unreacted ol efins may be recycled . to
be ige¥iae &y dehadrearnrisniSPISHEIIOR Wi 44 gae sfreanythepiqpess may be
b bl o . . _
mols KA RSN i RE AL BEh ST hisher @l it
incieass GRS® ctdleyioMerfahd aliphatic albhdllie al i phati c al cohol s.

I n sone enbodi nents, at | east afportioq,of éhe

par &t some emhadimanisa at lsest g Inerimcofdhs RAATHRg ng gnreacted olefins

ot od . c . . . et .
s SR 02e BAOPSRIBAOR R a0 VA Bt st corin

emb&inh s, af lchfte i@ 61 he pandinsundaatcadtedloddfina stredm emmbe
may be conbined with the first hydrocarbon_stream.in

corn‘@iﬁ@diwithltilﬁ fgﬂdwﬁrcrcefboe@ﬁeﬂn in g@luit e vephBh feriudtPéamhe
ook S N R Ob P A AR ME TR o rocuc

alighabiedilevpdlss, an ol efins and paraffins concentration in
hydrof ornyl ati on unit 120 maybe adj usted dependi ng on )
t he Is seme embpdinprats o Pjeiins pRe e B SPR¢RYtTEHEn  hydioformylation

unig Zg g %&%ﬁ@é#g@%%g%&ihg ’lé\nftﬁeugohpce%eo&@ﬁg Qeath A BY
hydroformylation unit. A fourth hydrocarbon stream may be added upstream of
hydroformylation unit 120 to produce a combined stream. In other embodiments, a fourth
hydrocarbon stream may be introduced directly into hydroformylation unit 120 through one
or more points. A fourth hydrocarbon stream may be introduced into third conduit 118 via

sixth conduit 140 to produce a combined stream. The combined stream may enter

25



10

15

20

25

30

hydrof ornmyl ation unit 120 to produce a conbi ned

stream In other enbodinents, a fourth hydrocarbon
waetesas17sRy be introduced directly into PCT/US2004/034081

hydrof ornmyl ation unit 120 t hrough one or nore points.

A fourth hydrocarbon stream may be introduced into

t hi rd.condui. 8.via,sixth duj t..140. t o_produce 2
byckelp R 470 ViatoR it R EREP ety Bt 1o Bocoe
aliph Y AEpbrr nyl ation unit 120 via third conduit 8 to

continue the process to produce aliphatic al cohols.

ThelHedmmth hygdoreadsntstmarstaydrn fiem thesanresourdeas dhaairst
source as the first rocarb tream n sonme
BN ARG, 13 SPBB IR OO DB BB g B ey be
hydg%eglfbgrﬁ%fﬁ Bh! BERILOAEAAD Phiadess, RhPbi MRIrodABRf solvafits derived

ydrocarbon sol vents derived from anot her
frora anether. soliiee. f B fourthyhydoearboo stream esayineyds olefinsdand paraffins. In

ol efins. and paraffins. In certain_e di nent s n
cergiPRHOBITRER Sofh AU CHBToN TRy aF BB haDPR e fourt
hydfé%bgﬂ sﬁé(&h%ﬁéééof?orﬂftg 3R TRBYRS efnbOMintntsOa %%‘afﬁﬂ%cﬁl@éﬁ? of the

Iments, a paraffin content of the four
foulty tiydroearbein setamamynisbdiecdnetbaatl plroatt a60 apart O8percanichy

about 90 percent by weight. In other e di,ments,
weighly 47 oI SBHOSHPCRF AT BiEoPh g R R o BrAE sfrggm may be

§q?gl 910 percent by weight. In an
@32%6%5?%%ﬁ§, nlgﬁggyhmg%ntent of a fourth hydrocarbon
st ripameniagimene anwetsfinadontnt af p érucéritydencadboalstbraam 8hges between

percent relative to the total h drogﬁigon %ﬁntent. I.n .
abouik | pericent @rsloRoNE A? Berca relely s ip e italdtydiicatnen cpBight Hn certain

8% ! Wirefm 1RE) GEBwaRhbout 45
o e B B R Rt PR b @ bou
pertér hhdatan ©dnidiednt BN weight hin étherr dribdajdexts,ambdefirs¢aneentration of
may be greater than about 80 percent Db

i ght . h
thedoiha IR AEBER RS MR OR AR AR A9HE FLBFTERT DX TRt
i 114 i . .al.j f t
i b 8T AR Bl ) ORAR Brrcs

int® b GRrd1Bp6L £6A&s toeodtirol rdh@iva thiapaaturanndrfud pesvent unwanted side
cyclization reactions). A first hydrocarbon stream

reagioms 4¢84 dignsafoanstionsangiey ayplizdiopserchpay) Asiisthlydsecarbon stream

i.nt roduc Lnto h ' is ' ' : .
col i MAET a4 R HILEPFIA LAy 0B b by Shcnation nit 110
viaHitsircog@nat i1 ons @spi@ieﬂfﬂ)mys[’@ﬁ( 200 &UFIG S Aprigydrogisiagion of olefins may

described in hydrogenation unit O to produce a secgg@bcmbon

ocduy d presiobely dasebed inTiydrogepding wjidrlodapEshics f sesanf
exi t..hydro atiaon.uni ' it
s TR BqueRt i e ef SRESREERAROH phictd A cons
cotloRitNd 6 ARE BakdrAIth$@8BEatidh i @ dHYatiorftutiiey 14 eDeliydisedation-
into a plurality of zones., The plurality of zones m
isomecikafibe, unbiul 14 mande divided wip @ plurality of senesedbe PRIy Abzones may
. ransition zone and a second re [ [ -
infudsc a1 B9, Lo PedBEEpb bR PR end P fenction
zotd) Th 8t $&&H¥h zone 210, at least a portion of the paraffins in the second

hydrocarbon stream may be dehydrogenated to olefins to produce an olefinic stream. The
process stream may then pass into second reaction zone 212. In second reaction zone 212,
at least a portion of the olefins in the process stream may be isomerized to branched olefins

to produce a third hydrocarbon stream.
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hydr ocar bon stream may be dehydrogenated to olefins to
produce an ol efinic stream The process stream may

WO b@s/0pEss i nt o second reaction zone 212. | n seCDOS2004/034081
reacti on zone 212, at least a portion o f the olefins
in the process stream nmay be isonerized to branched

ol efi:ns to _produc hi > .
o R R0 A RS OO R e fom e vice
randBRf chia] vt sk e Bof £aMple, Whéleatdlgsigraythe S:Rbdbiy & indtal € etal
or exanple, the catalyst may be based on a netal or

competied depraiied et adupos ppotbnThe pistad 95 mstab permpounphaay be selected
tal or, .metal . coppound. e.selegted, fram but is
frorfydl st B BB e SR R e sl o
et BlchniqlRs BRpRPESnOEat iy as a6t péfdiaiad 8 dshydréfenation step and for

perform nhg the dehydrogenation step and _for performng
perfassivgiagsedatsd pepanttiarstepsapskanva mgmrti for ¢remple, sutetle

ero AR 5+ PP RS TRt o EREabR Ay Hiprroe
in U.8. hdteaie 1WaL£012, 081 10ovOh2t B2 %kntiBe/OPR &% Fat the FRBhIcLA ST Alkyl

“Process For the Production of A kyl Aronmatic
Arobhatic SEyairboamrbonsiUsigg Solid €a@hvsts; 5t :Pateyt So. Ra74A87 fgMoore et al.,

3, 244,287 to ore et al., enti d, rocarhon
enigho G PPOCEser i st AL g B N 3315007 o
Abé—’l% &4p; ORtdo ogehatfdn of SARirhiel @ drdeaibeds 0e8NRbbIeMetal

of Saturated Hydrocarbons Over Nobl’e-Metal Catalyst;"

CathlyS;” P8 .uteriNo. 3,33 530808 Abell aball, lentitledafDehydragenatiog of Saturated

" Dehydr ogenat.i on of turate dr o b )
S L EA 8 P MR R S S oo, e
« 2ibin €A ' ' ' ¥ At AR REEBrocess;” U.S.
P BBE Ly SRR B L4 TR M Ret e e
Pat&atNnt, 306,022, 0620 802alt, entithed “Tdhydiogenasioni Gatalgst Composition” and

U B S0T8a 31 o o R bl At Ree R S
B 59]?&?@‘5 | ®n Process Using a Catal ytic
Cat&@ﬁg)gg t1on. 'ﬂ'Reacti on tenperatures in first reaction

zonRetidbnnempeanges for fist @mbaion 72806 200 toyathgstfr@®@bqut 300 °C to
In sone enbodi nents, a reacti.on tenperature in f.

i rst
aboug 804 1Con Iy s8¢ glfg@oqi‘aﬁ}pnpsaﬁ éeé'tcp?]bpﬁn&%a&lre AB éir%r?a&tllglg %Rﬂe 210 may
: b bR Al i :
g A AR BFRFOLC, B g B A
rang® fidmaitygs PIeE0esmoFR4 | RPk) td abone§. iatmesphads (@34 kPa). In
total pressure in first reaction zone f(io ma r%go%g bout 0.010
cerfaippmbddirents. datel RresryEpRdHeTepetiprzeny 2{Gmay sipee fenyabout 0.
t .
atmﬁ)gé@e%ggqflggﬁ%)(t& %ﬁg\gkl%ad %tﬁiot 1%9&5%1 o5 Eﬁ%?m?ﬂ §Sme BY b @B RALS,

oge rw e unreacted second
hyd¥yEinaaay beded topemet vith dickerredctedeeviehhydrodaituy, stream in order to
Hydrogen and paraffins present in the unreact engl s(elcon
prefigricokiare dydroeanmdrajaifng Present &R the WyeRCtsgsRcqng hydrocarbon

L1058 ORRPLD A eI AP R o1 oo
20."8 & enh Bbdien i) IBRIrégenado parafin obladbatist miy b®in a range of about 1 to
about 10.

Residence time in first reaction zone 210 may be selected such that a conversion
level of the paraffins to olefins is below about 50 mole percent. In certain embodiments, a

conversion level of the paraffins to olefins may be kept in a range from about 10 mole

percent to about 20 mole percent. By keeping the conversion level low, side reactions (e.g.,
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about 10. Residence tinme in first reaction zone 210

may be sel ected such that a conversion |evel of the
w@aooahsi7as to ol efins is bel ow about 50 nol e peeT/®A2004/84081

certain enbodi nents, a conversion |evel of the

paraffins to ol efins nay be kept in a range from about

cien G 6 b B R bl B BT ERdh e, LEFRPRR s an

oleffrf¢ RPirb QRN Stréai€ hiad kit FRstireEibh 0689 2 Itﬁ)pa@&}nmgu affisiion zone
I n sone enbodi nents, an ol efinic hydrocarbon stream

214pn¢ e@b@r secpid seaction @0116021122 oFrensition zeneskl 4pbinghyde heat exchanger

n on z 214
216 1B A IR 2800 O nAERRE e BB pon s
In aﬁ%&bo&ﬁ%t FHEhARBIEIN ZokR 2T8¥%nd 86isne rédeioh epmer1atiir e of
the olefmc hydrocarbon stream In an enbodi nent,

dehydrpgenatiemiscimerizatine ugit0 1 4mydecepatateauits, asdepioted i FIG. 3B, with
ena . on-Ji t|on un|t 114 maybe
healghshitugbes (1 PPSoGET bARPEt G Th BRI Se, wi tn heat
eX CARRGRY o110 PRRIrb ¢ LRSAstREMVERE s EEBnH WehcHA Edhe ADL &Meast a

the ol efinic hydrocarbon streamenters second reaction
portionef tAd dlefims akememerizgsbiothirarched olefies &1 proines athigd hydrocarbon

IEE PR T ——
peri%ﬁ’ﬁ?kfml N9 I\g{/ﬂﬁ ABiys I\#Rm d améﬁib‘aﬁﬁ’ﬁé?f? MnS31E@AB s HBY BBy exit first
pertormed

analysis. In an enbodi ment, an
reactioafzoné 21 (sanda direathyentorisecdnidrrsactioaoné 32 whers ap legstamprtion of

dj rectl r second r.eactio ere at | east
the 813&‘3? o g‘? 1 Srean 5 erf§°nrl‘?1mteﬁéo g ﬁ‘?ﬁz%lmg?sr eam ar e
| SORRY Lfeke (Red iAli6h bPhe oldhst8bainyedd HeB thef be the

Fcﬁriﬁd?ﬁ
i sonerization o olefins to branched ol efi ns maybe
sanieh® desoribedisn Gk Sc PatkanﬂNorﬁ 648,534 edvlerray,Notitle] Gu8ceE8ort o

Y 0 0B TSRS L S 0o B8 ey
ent)%@% :g%/oc%fs ?k Isonf‘e%z rfsé I?Bl@ﬁﬁsst% EiefuROMer i zi ng

I NS In an enbodi nent, |inear .
ol ek eﬁﬁen’iH(bchrrﬁﬁt’; dmehrhﬂd'maalaksecmnslthydmwﬂuoe sireapmereiiz@erized in

in second reaction zone 212 by contact] | east a
secepst ICRIPITOTICHE 21YeORTASRE AlelgRRt RIPOHIOR b plebinte Ty gfith a
zeohne‘t %% %?Jtl Theb {)l"i)tje)éﬁttamgfg%ﬁ? ﬁX\ee tleds??ﬁé ARl SNBM &Y stallographic

a’ crys ogr ap anne di anet er rangi ng
fred cahEIdaheter fdii@mgﬁlfnﬂn%réa@erlthﬂsdf ? Hato ladscthon Fboat 7 Phelhe zeolite

zeolite catal yst. may have a n elliptical, por 4
catylytgeasdiwegh Aeptisar MTE SEA 1S sRough|tp RESF BB ot iar lefin and

fof bk BeoliTN€1tRA9E Gnay al
o 8RR g LIP3 Plocp. MOERER QUL T By i
be éall eiciH t& ederd @kedbingtionTenper at ures in second
reaction zone 212 nay be from.about 200 C to a

500
C t SenpoRer ey Srorsbicagiastions 204 TR alaqvéfzsﬁ 5 tq'gbout 500
°C lSo 1somenzeq ie%’ms 3 91%&1&:19&1 olefins. In some embodiments, reaction

temperatures in the first reaction zone and the second reaction zone are substantially the
same. In such embodiments, use of a heat exchanger is not required. Typically, however,
the reaction temperature of second reaction zone 212 is less than the reaction temperature
of the first reaction zone. The use of a heat exchanger lowers the temperature of the stream

leaving the first reaction zone to the appropriate temperature for reaction in the second
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tenperatures in the first reaction zone and the second
reaction zone are substantially the sane. In such

werdsasTrent s, use of a heat exchanger is not reqUUSBU4/034081
Typi cal |y, however, the reaction tenperature of second
reaction zone 212 is less than the reaction

ronc GRS L oiobb skl Sheh PP R PR e F Bl om abour
0.1 MBRIIRG: tTKPA) 1S hbbRAGdRBsFHRAR (1013 ) appr opr i at e

tenperature for reaction in the second 28reaction i
z oiie sorthly endodithants,phe thial hydrassthenestream miry exélgoiegond reaction

zonqg( ggf ér{t%naa%%ﬁfeatlr{)g){]gftﬁgé E}?@mﬁggr% é}bg@%} IP%}%B%#) El%gﬁﬁéq]ag be separated
fron§ TREH gf@?igssandya?affiﬁé L RYRLAG LRSS WithaapFRYo FPGE tq{heeferring

second reaction zone and entér a separation unit h the
to F8@ 8, ahé dhirdhydrocarbanstheath mhe tXih second rdsetisepeneatlédia third
fromlinear olefipns and paraffin S _prevj.ous .
congo b1 et harelgEPaatan Rl 0. R et Rt ot St he.olefas in the
i ' loHuSLL B0 oA Mireacti
i By DY Y A B il S AT Grcacion
strelny @s désoripl dbi Systamil 00 #PBIG. At Atdaast a popmmtdfdime lnfdrefhanylation
olefins in the third hydrocarbon stre rra%&abe . 1
reaqiipl SEEER RYPRRLIFPRELSSHIBH 2 ROLPIA ST aﬁ“ﬁ% ORISR S NS eBT A
r S ' ; : l8astd
o SAMET SR GREP RO RS ATb AN bt ey v e A as
des@tbed dpesyaited 1i00tto peoduot b parashinsemd umnehcrd todgfins tstre@mand an
_usin %ener al Iy known_net hods. The cr ucgf}]tal_iag’gati € clud
aliphpticorenhop mserinet sEeaneaerajphalic plepheldrodist syagymay include
d [ . f . ~ Nhohati
e
alodHoDpreatictsstfeagmnaif be radytlpliatdrspateicth thep poebessingsumisasnld, and/or
may i ncl ude branched aliphatic al cohols (e.g.,
trarigpetrdHe dtqregereesielad i phati ¢ al cohol s). The aliphatic
al cghol_.pr Str A t 1
o oD L RSBl R MDA RR: SRHEEP ekl BRHRS 0 et
condh®n aBenVesaedtsr 1307 et lydtioke simganad b bottoraatatim)n parxffins end
stream may enter separator 130 via fourth conduit 132. .
unreavteskqiefing sreansand 2 alinhate alcRh@l@raquch slFgam, Anaydterspgiuced using

t.rea a raffins e fi :
teoiiiE Phrie PR Abiceien R ARRF A8 A Rt e BRI SBEbANAN stream
may'5t R@y&16€ Mo IsRIrPoamiatish ynid et batktioam 1Sywlecndoin 134. At
At least a portion of the bottom stream may be :
leasteppeticnc £ thetpaeatfipyianst wrpgated olehnysicamynay %%ieﬂsc‘rlﬁd» combined
.stream recycle conduit 134. I DOrtqd OR: :
Wil P eSsitroms, Bateretdfpitle SRR of RO tOlliphhid fiEchol
prolB&Y%ELAH mgyoﬁ@{r&%o%& RiaQirb@ict poRRASIS69b be atvsed on site, sold
transported to and/or stored on site. The aliphatic

cominewirdly, raoshected off-siterangier ubidized mrpdbamrecessng Upioduct

congdui t 6.to be stored on sihe, Lal

tr aﬂ%%?%’éadlaeﬂlg & fegsta 1‘gan Bt %Iﬁ%ip%gagh?snﬁ@t%%a%{eﬂ CJI(.%{ﬁns stream
mah) e EERBIEM wilh HR seBordhyRhGReh oiBflcamab pt@RISE a Bobited dpdrocarbon

of the paraffins and unreacted ol efins stream )
stream via fifth conduit 138. The combined hydrocarbon stream may enter first reaction
zone 210 and undergo the dehydrogenation-isomerization process and hydroformylation

process to produce aliphatic alcohols. By recycling the paraffins and unreacted olefins

stream, the yield of product may be maximized. In an embodiment, a paraffins and
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may be conbined wth the second hydrocarbon streamto

produce a conbi ned hydrocarbon streamvia fifth
w@oondos175438. The conbi ned hydrocar bon stream PeRUSIDE034081

first reaction zone 210 and undergo the

dehydr ogenati on-i soneri zati on process and

hyd [ ) ' G- .
LR 2 0PRSS BTSSRI Bp i 1

thro@blebhd & ribfegdntstdfeniryel d of product may be maximi zed,
I'n an enbodi ment, a paraffins and 29unreacted olefins |
st e semerainbpdinents.yanedefars and paraffins concentration in hydroformylation

: dr ggenat i.on-i soneri zat k.4 0 ane. .
R BO T A At R P e
hyd @SBt hikif a§@@eﬁ>ﬁ§1@%§@mea RortBA@teat 000TYAfillch@na poftidn of a

120 maybe adj usted dependi ng on the source of the

fourth kydrecagip pe sirean teyibegntrorhichy thie favdgpnduit d 48 ypstreameof
reviously d i bed for 0. At .least a rfi.

el wiRT o v fourVe LT vy ssitingT aoR el i Hoduced

intotll-grgfo%xﬁgﬂgﬁbﬁ uit 820 Ral thBaBbiuitWid! oAy b bith dffikd olefins in the

via’'sixth conduit 140. The conbi ned stream nay be
combmiedstieaednan be hirdfatytatgd etnredicg aliphareledhals: Hi pg

eml%gﬁ:%%}lq%ﬂdt]é% %%@%@?ﬁ%& g?n i,ﬂ%cog{,lgeg Cﬁ]lbe%g% grgﬁ ilgdl% Po%nylation
unitﬁl?iggﬂl%h. 15 Ak RIS poinfs @engybodi ment , a third

rocarbon stream may be introduced directly into o
hy dk dduothniry drocahomw stir¢and 2@y bh msedio aptisnizoy thewteinxpinpgngration in
of entry. Af th hydrocarbon_.stream may be,used to, ..

hydgprIatlon REtt P DA h oS HECTPILERTOT 1 RyaTBee AP R nglation of
' i bORpGitthhy Sptentzetife ABSioMiAGr to branched
the H%gpb%ggdngﬁtﬁg?i %ﬁ"i’%}ﬁ{}%%}gﬁol efin. %,ﬁlbadcizieti on, the1 e rar.lc °
aliphatitr grouphey tir theaipbaticdgohopt The farthtydragaibon stream mesabet it is not
fmipp Lo b YA PCPRAR G PGS RBAe Ry PBETIBLAY € giocarbon solvents.
I rﬁ?ntafl%ntl@odi el qrcgféﬁfsp&rheﬁzﬂl%géﬁa@igﬁli@ﬂér%ti@ﬁ ghit M54 may be
paraftins and/ of hydrocarbon sdlvents. In an
useé i¥bo sthctent hedcadizatayioh. iAnstacked bed configuration may allow for the use of

onesir ARNE EBRCOP? SR Oy Fala L clebaBeThaton oF BRPLEY aRd
cat;{rlg%fl gfrl g%ﬂgﬁg{g%%{?s#%?ﬁ@gﬂgﬁﬁ& tHP Eac&ﬁftlt%lf ofHhScdtdlydtdnd/or the

rogenati on of paraffins
prod&td. A sailakiysd coafigiratioreof daiyihmgenftiootiedmerszatmy unit 114 is
enhance the selectivity of the catal glgé 2. and{ of t.he i .
depintest 05 Systgng 3 8¢ el h e %ﬁq‘qn@lﬁog&h‘gﬂ the stacked bed configuration
dehvdr Nati on-i , LT . , ;
U AR OB SPEIER! ROl 5 8 o sond
hydb@ehRdtheth foRfhu et dehpdiogynaien tzbee 3Eheaascdndrconduit 116.

two- zone system descri bed above for System_200,. The
secbhgldd ezanaben cgt@],y%pﬁgyth@ ﬁtaé#ed( configuration may have

delydr o i B H0ciMic® RGEONHereRN L 1 3 Gatailiqhat exhibit
DOTYE y%?%@%ﬁgc{si ?ﬁeggﬁglréé?c%%éd%ﬁ% t % st gét‘:fieé be%l a-l} ot CXAIRIS
littRQREIEG s Y atity attin. Misacheirogenatpe catblyst mahinchide amnoble

"nonacidic," as used herein, refers to a catal ysht t hat
metak Gioug TVA component, an alkali or alkaline earth component,a halogen
component and/or a porous carrier material.

In certain embodiments, a noble metal may be dispersed throughout the

dehydrogenation catalyst. An amount of noble metal may range between about 0.01 weight

percent to about 5 weight percent, calculated on an elemental basis, of the final
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little skeletal isonerization activity. The

dehydrogenati on catal yst may include a noble netal, a
wee@sp3¥A conponent, an al kali or al kal i ne eap¢Us2004/034081

conmponent, a hal ogen conponent and/or a porous carrier

material. In certain enbodiments, a noble net Ial may be
N

abowied. g Rieigde bereaht {o0abdlpLivephtpeghiit Pattent Themdtehmatagthay be
~on an elenental basis, of the final 30dehydrogenation
incerperated duto thercatehtigicampapibunisalgques kaewadh digearhte Hrfo-

catal yst includes abqut O. ight percent to
preBR it frse i ipn PR e ot RED G Sp b phase o
frothRE QfoREE 861866) BéfBrd iEorpaiaibil b 6theP BRASHE Cortonents. In some
techni ques known in the art (e.g., coprecipitation,

embasligentata ohle metal exayHzerigeorppisndagivathe ertalytie gowpesitsriuring

. from.a v [ or _from an_at.oni c.squrc bef pre

inc RGF S P RN G Remo Rt o s SAREE bBiietet may be

inc HdTBREs catalRfRl BnipRER aff@indepdrBeeH SOstAéredtdlfic@omponents.
the catal ytic conposite during incorporation of other

In certtialeytbiodinamibsg, caverttle metah notythernenrhodioddnytigpregnaiady ef the carrier
netal. may .be incorporated.into the catalytic osite

matgrplrith B SPER 8 FEReBrOBP T e ORREgRT cowBRE o et

For&&ahpleNp BARAH BN DS added6 Blc8talRicaup Ry b Soﬂlﬁﬁlgglﬁg e Sletinum

by i npregnation of the carrier material wt _
with eh aqueons snlutsos pé oislomplasiniaadeé c bnptbsrdshlzo dio erpgs,apdiondl

corS50SPL 5, BEASL e b ST B B TR R UGG

: : e i ; logi i+ ' I n ot her
dls@n%@%ﬁrrﬁﬁ? %,ﬁgogﬁlgﬁﬁwégnmpﬁlgﬁtcgw ejf f}on%r?#?rl c acid)

may TleGeogddW At oompendntpmagmatiida gesoiniuioimn, leadagsogbiriations
thegg . apﬁnejr;;gs I{nr(]egaﬁ;\rﬁéﬁl‘r{élgtg? q—hgc?@rﬁg}&% 8@%%01?%16 Iﬁg%:?gﬁ{ \T?vlitﬁ,ﬁ&l,the catalyst in
an bAGAHAS Qﬁ{lﬂm}% e %ittErQ nobIEREkeA" THRMMLIATY ARSniHdRER Maybe

t 4
sone enbodi nent s, oup | VA conponent may exi st .
prevérnit hs am dkide. Clat adriesn embodimentsi, 8 &rogn'\6A abmpabo enaytbgtcombined

~of the noble netal. Th oup | copgponent may be .
withaBice THieriah G P CRORGIICH N LHBBR He o BPORHjfpe combined

| Witb% &ﬁ%@gfgﬁ %%}é}()élfengso @ oRRH eMibb BindenGah [Ar6hip WA @bMmBbnent may

n sone e oup | VA conponent nay be
be @epaisadeatronglidut the catahyst. A&iralyIVA cooppoers miay. ramgedietveeen about

enbodi nents, a_G oup | VA conponent y be dispersed
0.0d wyedahg Reygenttp etbeyt 2 Mpight pg(chtoqucqlq,tggegﬁﬁ@%g}?pta{léﬁsm, of the final

i i i t 3 lyeRht tt
ca SSEPBELNE 1] AR BBl Ahpeiscnic ooty pesat
abdube Weiglalpercaitadist conposite h some enbodi nents, a

catal yst includes about 0.2 weight percent to. about

2
wei ghe Gbcgyp({é!ﬁ} cpmpnqrﬁ@@@ﬁcqm{amMQﬂtal}%g/c%%posﬂe
acc'o?cﬁI% R)oée%r%ﬂy hdholWRemERba éét g.,cco‘iﬁ%%ﬁhﬁ&, co-gelation, ion exchange

and impregnation) before other catalytic components are incorporated. In some
embodiments, a Group IVA component may be incorporated during incorporation of other
catalytic components. In other embodiments, a Group IVA component may be
incorporated after other catalytic components are incorporated. In some embodiments, a tin
component may be incorporated by co-gelation with the porous carrier material. The tin

may be incorporated in an alumina carrier material by mixing a soluble tin compound (e.g.,
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according to generally known nethods (e.g.,
co-precipitation, co-gelation, ion exchange and

w0 pgsegriat i on) before other catal yti c conmponenPGT/as®04/034081
i ncorporated h sonme enbodi nents, a G oup | VA conponent
may be incorporated during incorporation of ot her

{ t.h
s ERRRIE e BuRl BEa BEREY M e
hex&ﬁ@tﬁ&l)éﬁétgtrﬁﬁﬁﬁﬁ?‘ £ DeA8ed OGRE BRARIGIHa hPdrBSdBnixture. The tin-
nbodi nment s i n"conponent may be incorporated by

alurgipa @gdmswmlxmtelmanbe rimpp@dsmt(amr pid bathde écvrrra:rpherpn eoftaiping

alurpﬁnQIaHE tin. n‘{f)gﬂ{ neaﬁsg B%ﬁrrp%rggracc%{r%kgérg I%aa/u e 181'preg¥1ated into
a cﬁﬁ&%téhfﬂ%@l’i b@@])utl% b s@BeisHbMNAddHFHBSMe coniftintliofg
agent (e.g., hexanethyl enetetraam ne) may be added to

gerrtlhmuml (p-gal gmmamuhy@tresldbndn disaplend ihae atdohel).uld ¢ther embodiments,

dr osol nrxt ro nto n oil . bath .to
a g SorRpaT B B i e dog Rl utifi o R Sioate Ry
e dLABRASnbRiSEAEEMH M@lpmﬁﬁteaﬂﬁﬁéoﬁﬁoﬁeﬁ@ﬁﬁgﬂb@'h%iuded in

into a carrier material wth a solution or suspension
the déhydrapenatiposablyst. colirplo annctjalhﬁlngaea'aMruompo(lmtgnay include, but is not

tim gy CRSTBB ARG, DA QORI TG0, THBH G b ggm and
ma%%%ﬁé@oﬁﬁiﬂhfe@ @hé?f:?( eagd amaﬁlrcﬁ'taﬁ(a'hﬁe @ﬁjﬂ%omﬂ)cﬁleﬁtelhhﬁ‘bﬂst in the

nents, an alkali or al kaline earth conponent may
findd eatalytit veaghokite inhen aladiattneganabdverthgat dhemible mkteh| The alkali or
and al kaline earth conponent may. .i ngl ude,
alkglymygicprly cOBP BB TBiHY DS RISHAT Bhin o 9H7E Bt an lkalior
alkdiire 'aHH]mé% Hﬂpe 5%1&891% tﬁ@l:&th%%ﬁ:ﬁam%@ﬁélﬂ Fhibodiments, an
m Xt ures reo | or alkaline earth
alkﬂbﬁmmme émm retabinay be bdsmblfnbah alithcahe dghydrogamatios catelytic
in an oxidation state above that of the noble netal.
COHEHéwﬁ$kali or al kaline earth conponent may be present

hefeat! eqﬁb?ctﬂleﬁ?g}ﬁm ﬁﬁﬁ?gfeﬂﬁﬁi » caft c@%n?@hént Hay be dispersed

alka I ' he ear |ne the Carrier
thréthekt thétatlygerdoaipd sﬁﬂbﬁﬂ iamenhisof alkmliadrkditdline eath kahporent may
earth nmetal may be conbined with other d Ydro enat,i on

rang@ﬁanwp@t B ¥ ERESTOR! 1t HeCighbRRIP ALy gyglpmental
basish Pg zﬁn ? g%tﬁgklk Q{,ﬁ—ﬁ‘f}[}%{@ qﬂtotﬂ'émén‘rlﬁgdﬁirkﬁl&e Eﬁgﬁiydro %enatlon catalyst

hOU I'C conposite anmount

1ncRﬂdE§bBou@ 1 vadilsail petcer® & ddvuc B Madgte percentpatassiyen. fInarrtain
about 0.01 weight percent to 15 wei ght percent
embedimghtst ax atomig fatid effbe alkpli @aglr‘k@hneorar@irr@mmﬁ%m ‘to the noble metal

magi i St oR a8t el udes about 1 wel ght

per ¢aOkIkhE 2glingd e ehthp@RhteRY bp dicagsiratad i the catalytic
certain enbodi ments, an atomc ratio of the al kali r

compdsiteiaperrding th gsorpliyknewe sethads (o 51, eo-BECHIIaRgY, Q9aeelation, ion
€X eg%']oe égr%%%éﬁ% Onirgeaf% (S cﬁﬁgr%tataé}%c c{glﬁg)oﬁgxlft? hi‘e 1850 {)llﬁ@dl Iil? some

ncor por a cat ytic
embodiments, an alkali or alkaline earth component may be incorporated during

incorporation of other catalytic components. In other embodiments, an alkali or alkaline
earth component may be incorporated after other catalytic components are incorporated.
For example, a potassium component may be impregnated into the carrier material with a
solution of potassium nitrate. An atomic ratio of alkali or alkaline earth component to

noble metal may be at least about 10. In certain embodiments, an atomic ratio of the alkali
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conposite according to generally known nethods (e.g.,
co-precipitation, co-gelation, ion exchange or

w0 pgsegriat i on) before other catal yti c conmponenPGT/as®04/034081
i ncorporated h some enbodi nents, an al kali or alkaline
earth conponent may be incorporated during

or.ation_ of e taI R ote] n ot h
or oA PRURkeutuos R no B B P PR el R rBona s o
aboBg29.ncor porated after other catalytlc conponents are
i ncorporated. For exanpl e, pot assi um conmponent nma
be A mprovgarietmateal wsed mddwdrqgamamomatamst pay include a porous,

sol.uti on of siumnitrate, C
absgpiie ritgp R RoR ARG LR fret BBt 2t 8IS eI Bb e Rim g, The
por&® Alridr@Rtérial BOME hakid-a Iheluﬁg? it BreArd? AchnBe ESnditddhs utilized in the
atomc ratio of the al kal i 2or al kaline earth
dehy@ng@w@nn zoug. tigamplek ef pastiat meisnipls n@qltldenbyt g ngtehmﬁ@;‘mo
0 ab ut . 25. goro carr| r _mat.e

St GO PBRRAART, R BRI TGP St 8 B0 GuRiieany Brebared

andﬁﬁslﬁflﬁﬁll}”@ccﬁ’r% élﬁyé’\érfdrhﬂliﬁagé@. R ERELIRIRAId dx@dasaiOsthlline
m/gto about 500 m/g. The porous carrier material

zeohag/ alienngosdlicateb 1 natgraplyi cn:pulgmgaw eynthétinally peepersddnerdemts and/or

IR AT o
mafﬁc% LY ASd0CR BAMNING O i sorfid %BQ«ﬁhen%' I:l'a?éiancﬁdllllda@éi 88/ or may not

Fcon carbide, synthetically prepared and/ or

be avad trezbd (e. gn,ce(ttapulgl‘g: chiay slagndlatomlaceatsestth,r fpflerseagh,ykaolin,
organi c .oxi des, stalline.zeolit]
kle%ﬂlz}w?,rf@g%mlpse RPElai¢ripad flyn‘e)fe@ug'f%’ifg oFX&yRieh et refrastpyy
ino aﬁ%@fx?&es mﬂﬁqéﬁﬁuﬁw %’c&ﬁuﬁl%ﬂ&é LfcoRRnNEbSde, rchromlum oxide,
nbi nat1 ons of thereo ertaln enbodi nents,
beryl;hufn @fideyatedivhn oxide, berigamede, hafnmmomldemmm@uﬂe suapgnesia,
embodj ment s, cl.ays, and silicate

borg)c theria, %g@ae%]u%n@ si 1Célf1pé%}ﬂsl@r }gom%gwg{lleqméﬁ\mma-bona and silica-
t |

i ATROUREAL Hbeu kRS S5 BB, in e yposen o In
othb{admbd@ihentE)zaﬂhhe Stlmlﬁmbaidaaaslmuyyba inarfganitieat oeiyde sxchanged with

i ncl ude alum na, titaniu xi de, coni um dj oxi de,
metah B G rESRTRIES Of SPYRFIS] l{a{ﬂl%%(%ateafe\?ahgw % %Ael O, FeAL04,

d [

2o B0 CLRAOR fnd R I in e UhL A BRAERID, in which Mis
a nfebdl Qaviag alvelgheeof 2) unmi na- bori a, and S|I|ca2|rcon|a.

Zeolltlc alum nosil cates may be, in sone oginents,.

inReBisnih AHE) CEHTARIGERLUSed SEpAFpEehation

I
GRS D0 B ] B o
maffiRlsndhelaluihihe d:atrﬁl:r a1 Brted ﬁmilyaieblea?d dtajse (ecpngphemred pills,

having the formula MO-Al 2 3 .in_which Mlsar{etgl )
calwa\ﬁxﬁ"gd@tes; apwdets, gfanglesh Bl dluminagipadimatetiiggd mn any particle

m na. C t i
o) W B o TRL S5 B U0 8 PEONE SHBIRALR Dy e s
1/ 1$}iﬂéﬁhﬁtduﬁnélér Tat dértald snestments gpdréele diameter of less than about 1/32

inch may be utilized.

Alumina spheres may be prepared, in some embodiments, by converting aluminum
metal into an alumina sol. An alumina sol may be prepared by reacting aluminum metal
with a suitable peptizing acid and water. The resulting alumina sol and a gelling agent may

be dropped into an oil bath to form spherical particles of an alumina gel. The resulting
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materials. The alum na carrier may be fornmed in any
desired shape (e.g., spheres, pills, cakes,

wezdososEses, powders, granules). The al um na CRECT/US2004/034081
may be utilized in any particle size h certain
enbodi nents, a sphere shape may be utilized. The

article be t 6 inch.n:di ter . b.n._.
atufiia e B Yo R e biphP o e i Pl it Dsipg Jpown
tecla@uds (4.538y hgly, BBNndaddaldihimgyl. Al um na spheres may
be prepared, in some enbodi ments, by converting . _
al ulm ailenembodimpnts.celeming qyinders sy beprenarashbaulisg afgyina

v RS SR PTG i R
cordstitdng aihk cOishRERIGH HHRYbOEX IR BRGuY QliﬁlBl}Dd'%}F]edbﬂé fheh @ut to

form spherical particles of an alumna gel. The
formextrudite gariglaisu @ther depesmifithealvornesardel mategalmay begprepared by

corf B S TR et R P, S B
cal GRRD AR MNifinadd b MBay b h!ﬂﬁ&ft&i oBMtcRBedhte RRAREENRY (¢.g., washing
mul I'i ng al um na powder with water and a suitable

witheptdr oF agolatientof Gengoniumi ydiaxide) idyying preperatronn
t rudabl itian. The ifi b
T N TR TN A —
coipdreHdahPinBRie 68 noih@kd &) 3ReAne chidMieabidMifd iodine or

carrier material may be prepared by conventiona
mixtetel GescofAThe hatdgen abuponent paayttiegiresntine eomapeet stathaith the

may be dried a calcined.,.The alumna carrier may b
PO BB 11D S Et SRR B A GEtD COPon g STy ispersed

| i Lo DR | feorfl Wi 16849 about

ﬂu%%%%gﬁg%?%ﬁ?ﬁ%ﬁgﬁggﬁﬁ%rgégggﬁion g???%%?qﬁg% fhclude nou
0.2avdightpgrenico mbonehf weidhe phzbutgeaicudate on entelemeeptal basis, of the final

include, but_is nat limted to, fluorine, chlorine,.
catply B HrBPOSTIE o SersFn Fpodiasnts, hehutOkephion Sptalyshpontains about 1

we%glr QB o E{ﬁﬁﬁt@ew?igﬁﬁgef}%ex# RhRrig@Thi ned state with the

us carrier nma n certain enbodi nents, a

hal bgentaronpandintentsay chalydt smepasantrhayomghidatt kehs about 0.2
catal ytic conposite. A halogﬁgsco onent may rang

weishbRergenty @legi atsd gpane omss! 4% capHaRSEs The halogen

i . . . | ; .
o S, PSS AT S i
hydoc@byt@dr g esmat ietibodahalty,sih acting halogenadomponéntueayguppress carbon

percent to about 3 weight percent chlorine. In cert a%i n
forgetier PRrifistcatal wst AL jaq Iy HINEENHOBPTARES-i 1 edyniage of the catalyst
oo BT AR ML RSB TacofBl LR R oy o
intGIErEa0 Me Bértaimetdbe diiadmas, HalogsR yontemrmaseint feaseatht vidity obthe catalyst.

t he cat al ¥st for dehydraogenating_ hydrocarbops. In sone

The aeigidy manids lowareddi sierniaE il h¥gREFHEAR CRRYSSia pRaYsexcess

, hal%é%pgtgonnolft ¢ E’@&gg&‘%e%n&? gatg&%tal yst during the

rogena rocess. advant age of the catal yst
A halogen component may be incorporated in the catalytic composite in any

suitable manner. The incorporation of the halogen may be before preparation of the carrier

material. In some embodiments, incorporation of a halogen may be during incorporation of
other catalytic components. In other embodiments, incorporation of a halogen may be after
other catalytic components are incorporated. In certain embodiments, an alumina sol

carrier may contain a halogen, which may contribute to at least some portion of the halogen
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conmposi tion maybe that undesirable isonerization or

cracking side reactions may be inhibited. In certain
werdwsasTrent s, hal ogen content may increase theperud2ony034081

of the catalyst. The acidity naybe | owered by steam ng

t he dehydrogenati on catal yst to renove excess hal ogen

contip e Kral SPpLYREaaDPIe S Sehe SrppH i g daegs PRARRTh: ora
portgdé&i t%@lf@é)i?nﬁ?‘%@ec{ddea_ RS the RERNROEGRD SYite Ahirih P ehd 1AL EIPERALIBRYT the

efore preparation of the carrier material. |In sone
carrenbmattiriabwits othercatadyst aompenasts (- dalsorgerhloraplativicdgiditag

. incorporation of other. cat ti 0 nents. | n other

impiSERGR RHEL o REBROFHY | Bro T AIeGRBGh iy s Capapentora

poﬁ%ﬁﬁém%ﬂ)&; LAd&PIRAS BRASstEotpoRkObP 86Rh&Fhe thélcatalyst with the
certain enpbodi nents, an alum na sol carrier my

halogemt i sosndeatestimentsha bhlogeymep he riddndtte thecaialyst@agtcompound,
sone portjon of the hal ggen 34content ,in the final .

solu@af»aau%qns%ﬁﬁ&{gmeé%wl} PR BlbEan(eE. Darflacio betore

or aﬁ%ﬁé}%ﬁ{alys%oﬁlfptgg&gé 2R ihQep&afed WiBYHBRaRR athtdrful t Bftertain

cat al yst conpos uring the incorporation of the _
embodimémy, aratogehalomyionbntatr lagrortet thksesf may rp dmenparated by contacting

the EEHBOTEH § CMROGRh P U BUP IR o S RE s BB A logen i
a su@%e@%g@?:{é%’l)ggréc%éﬁéﬁﬂgn HRY. %?tlﬁqggéﬁefa@ioh @%ﬁ?é’e&%ﬂ/ &posited on the

ntacting the catalyst with the hal ogen.
catalyst soeokeeitingiuze of the catdiyst ogehydragarben emdethidnoprobess may be

TR
reg%%{cr:aqup&%l?sré %1%{ Pﬁrﬁ% anBl BSha G @Y Siimi P BPRIASOE Stha TiRsh catalyst.

Ncor por a e carrier material. In certain

Th h ¥Biipeneré May bgadied dupiag @t cadsonebypo step on duheg tofioble
may be incorporated by contacting the catalyst with a

met@b‘%‘éﬁmﬁ% é{)el]i’[ (Cesh, ConipsHBS g}e(pﬁta(l)\?st Wb sdpgregsn chloride gds). In
contialal ng. t | AN 1Aty b ite b

e

adddep@s hileder0sr 4 bempaiual, yslutias, susjemsiduror dipas®nafontaigng the
catal yst in a hydrocarbon conversion_ process

3 be :
halegenr(ed., prdpylame dghlangeto theleydsemrRonisedsrai ¢ epther embodiments,
at al yst _may. _be kSt | ted
o b5 SRR e F ALl In L RS 8 ol MR RLABHRTENE
detyBRsensontun, f resh catal yst. The hal ogen conponent may

be added during the carbon burn step or durigg t %{
noblnesomest catbodddicatsy # Beltidsreeaniaon qakalyst maygRelads p ﬁ@ Tifgmponent

cat al yst, wi ah '
rs B O L BSOS sl pheEBiToleaicd n o
clefm@hial Vits, 6P OBl Qatalytia@dinpesitibe. Mhé agém companent may be
conpound, sol ution, suspension or dispersiaon

incoxpotatéchinbthe lvatawioererpqsEe i anyraYie SHEINGH. cifi SFiPgembodiments,
o IS SSEE A HAPRDL AR A AR e
mefAplalPmaP 8k 8bhRbteAfwithdedaia)@i agpRiticiinuie presence of hydrogen at a
temperature ranging from about 10 °C to about 540 °C under anhydrous conditions. A
hydrogen to sulfur ratio, in some embodiments, may be about 100.

The dehydrogenation catalyst, in some embodiments, may also contain other,
additional components or mixtures thereof, which act alone or in concert, as catalyst

modifiers to improve catalyst activity, selectivity or stability. Examples of catalyst
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In some enbodi nents, a dehydrogenati on catal yst nmay

i nclude a sul fur conponent ranging fromabout 0.0
wowdgls77per cent to about wei ght percent, cal cuber/@d2004034081

an elenmental basis, of the final catalytic

conposition. The sul fur conponent maybe i ncor porated

i.nto.the, catal ytic..co site in any suitable nn .
modii 4ot Bl binf UERERRE b alohy Bl ok e i o,
calctithf $HrorhBimng cobdly HReen alibif, 86109 dfurh A&, lifhCHhAganese,

wei ght nercaptan) may ge contacted with the catal yst
molybdgrusi, nickel, thenithre, gnandiens silvir, taptilwycthallinmg titanium, tungsten,

t.enper at ure. rangi ng.fr.om ab 10 C,ta out 540
urag e o8 Y AP SRL RO B TRy tes §e RATEE gy ditdble manmer to
the EatePmateRaS@ifR g%ij@?ﬁiaﬁ&%ﬁqhe By dR6geRbh cakfi9st. Thether

dehydrogenation catal yst, in sone enbodi nents, may _
emtaldwensvatlyicondbifiersmdy bé added iv enp switablsmapnenpafien preparation of

t.hereof , which act .al one or i.n concerf.. as talys :
the HEpNdF TR S T8 SOBE STyStImetey oy o e i pe gpaed in
anySufR1L a¥nerk R £81y0E c6@p&dideHefore Tattr tht8RSic LHGbbEHRALs are

but are not limted'to, antinony, arsenic, beryllium
incdrperatedh In certhin embodithentsmptaiticonddiffersaudaia added gpang
e 3SR AP Shabedl 5 TP 2o moditiers

' it b&ap! I AR tnE
B S G e s i et
dehsticgaition ratalyst may befeuwhin'y.Sr PateneNo a4,5@u032ntg Imai et al., entitled

preparatjon of the dehydrogenation catalyst. In other
D%&&%@ém&m&&%ﬁwp Wi fiers may be added in any

sui Il“gér)(glgﬁﬁﬁ@ 'ﬂp&rrocéfﬁo lstiRESRAL A ds® it fisohi¥ization zone 312. In certain

dehydrogenatfon catal yst h so enbodi ments, catalytic
embatlinkitey Stempyrahecatidedsé fromnighgdriopeaition memn2t0 toosdnmeization

catal ytic conposite before other catalytic conBonent S asit
zongr3d 2imppydieseetay 19 RieYahriciang 86 fhifapietic bydraparppy stream as 1

hd G d LA d it ARe@fo @ith8Fogenati
entcg:gg?%{ 1&%%%%%2%%1 g% Q% %dt)%glréagﬁngj di r%ent S, ecac% alhgt iog ehation
zorRdiofviegs conguib®l 4dslechtaf tempeavathess io delagldyegenation zone 310. In
_ conponents are incorporated. A description_.of a
isogerigaiongenas | At teashi DRRLoRSY e Oﬂeﬁ%lﬂﬁ the Dlemicpiigasprbon stroam
g | ! Ihi bon stream.

o P A Bl Pl b g o

hy d p&aiahoimisidire eftsiray ispassizativinocakd perenadydatthosenzeoasalescribed for
- 312. h certain_enbodi nents, a tenperature decrease
isomenpitar eledgs iabysiszdie A doscriptip gfihe isoappsrgtion ptalyst may be

312 S q ' .y
o Y AR5l ol ML 0 s o i Lines
OlfERABIS03RENON [AeBene Eabddifyalisogd@nt Q8% waightlpercent to about 5 weight

i ntroduced to dehydrogenati on zone 310 via gas_condui

) dui_t
perggnt of @ neblstnesal mayibe padesk o gnilsprarAHPD GRAES tsRd bk eacked bed
0. .h isonerizati 12, . ' 0
oo R L ARG B SEBE APRL A ormon
mekA HREPEAthnt Beths s chediraprefhation] fote adut torpexichingd, co-mulling)
hydr ocar bon stream : . . :
may be used to incorporate a noble metal (e.g., platinum, palladium) into a zeolite to

produce a working catalyst useful in the dehydrogenation-isomerization of paraffins.
The third hydrocarbon stream may exit isomerization zone 312 and enter
hydroformylation unit 120 via third conduit 118. At least a portion of the olefins in the

third hydrocarbon stream may be hydroformylated to produce a hydroformylation reaction
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h certain enbodi nents, an isonerization catal yst may
be the sane as described for isonerization of olefins

w0 200Sps17esn 200. A description of the isomeri zaPCDUS2004/034081
catal yst may be found in U S. Patent No. 5,5 10,306 to
Murray, entitled "Process For |sonerizing Linear

A efins to, |sqol ef " |L.n, sgne enpbod; t about. 0. 01 .
e AR BT B3t A1 G Uep £ PGP SR iog restion
streAB by Mﬁﬁgtea%ﬁﬂa b&chs afridazabb @ﬁeﬁﬁhﬁhﬁ $Endt8lBFknown

In a’stacked bed configuration to increase the

methedsy dihegemsttdaon neaytbeviurifiedfand kepazased as dasciibedaioy System 100 to
nmon tal jncorpo i.on nmet hod e.g... .
proqiB ARl HIBPICHBIogN PO R HIEY Shpaigeloohg)product
streE@y THE cHR® %i‘}f)ﬁa%@&l%l&ﬁ rﬁ@&(ﬁm@stﬂ%ﬁi R1aPBL BhrteP pBrified as described for
p adi um) I nt

atinum pa [ 0 a zeolite to produce a
Systear k0 pradwek yestt alipheficiblcolm] tphaduct stream. The hydroformylation reaction

mivfiy O BN BT SRRAHEY | SR PUGhenIcrhign 1 SThe iy i Tt
tont}Ie%e S,thﬁloét%/a!@ﬁﬁ(?fbp%ﬂeﬁ é-%@%\éb ?r&(ﬂlbédjascé}r dHﬁstly ddRribed for

ast a portion o he o n the thi
Systeyrdl @G & edotisin saeanTeeytbe rhgydiedfto hygtodtred/ldtonpmgdeiabottom
streg%y/lgfra o eg_qr;)ygld aitp\ltlgaerél‘gg%&; %gqagq(i]%l%}r/ g? rppyﬁéecﬂglgf %ngr%%dfir?t% at least two
stre%ﬁ)x 'Woﬂf)fﬁgflﬁgy ah& Ailda0Rd SIRR LR aRE 2 SARR BDEM | Al fhoPproduct
ott St eam and a top stream using generally known
streflt Madeast Therticapofthe padaffimyani empraciefliobefina ntieme paydeeccycled,

as described for System 100 to produce a paraffins and

comhipeshwite ather RYacsss rcamsnicahty dhermipeessing phus and/ep sepig)a storage
O T ' t t .

B AT MR 4t B AL EARE e o
Sysi® 100 topsrodieearpaliphlatip ARbhel pabdduh siream. ok sliitie alvohol product

The hydrofornylation reaction m xture sﬁgf{ eam nay. ﬁnt er.
stregeigapminehuds boanshgd pliphatis akeohalsi(e-g2 panched papam Atighaticsgicohols).

at.. | t . :
e R T

stork@0@n sTtBasoPddraMesdifBa MafEoried offegiecindbrndlized in other processing
hydrofornylation unit 120 via bottom streamrecycle
unitsonduit 134. The top stream may be purified and

S¢€ p%ggé{ag% pi&rr]ttéé)n %% tﬂeep%%fﬁh%éisﬁr{rg&@eola 1{?%{%%&1@ IH%}{ ];S:’%ﬁo(;)[flbined

unr I'NS "Stream and a cru atic

witRHQO4EcbnEhydesEarbaf stk@sin @Y ¢dndaitafl 6 thrprodaced fomisined
and unreacted ol efins stream may be rec%rcl ed, conbi ned
hydspeatbant siwsampiia ddtscondpis 38, The apmbised hydocper gicgnhppay enter

units and/ ar t -t.o a Storage. el T r -
aolesRatRe e AT r PSSP PE AR B P second contu
11QuThd dRchids KRE6Edrbedsttaim Stsiieichybrdgentiondisae 3 écontinues the
al i phati c al cohol product stream The aliphatic

delgiloagendtioprisetuetizaionepraessagnd hydrofpemiylasing peagess tp preduce aliphatic

a2 B AR BERS GLAPE B, RO E bt may
be Ha2RSIREL. LRGN \ErabRIIREHC b pafifiind dndhiledcedieffis@tedn @y directly
site, sold comrercially, transported off-site and/or

entat ddhiydrgenationtiiemeyzasisassitig 4 hiopgh one or more entry points.

In some embodiments, an olefin and paraffin concentration in hydroformylation
unit 120 may be adjusted depending on the source of the olefin stream entering the
hydroformylation unit. At least a portion of a fourth hydrocarbon stream may be

introduced into third conduit 118 upstream of the hydroformylation unit as previously

37



10

15

20

25

30

At least a portion of the paraffins and unreacted

ol efins stream may be conbined with the second
woyasosasbon streamin second conduit 6 to proBOT@S2004/034081

conbi ned hydrocarbon streamvia fifth conduit 138. The

conmbi ned hydrocarbon stream may enter dehydrogenation

R e N T R

unit&P0SAA MddehTE PSENAL 1Bt ZHstEon PHHROMAHRUE $he d¥bined stream may
dehydr ogenati on-i soneri zati on process and

be Hyyicrfofhgdatyd ot producpadipdetic alsobelsduce al i phatic
al cohaql s. recycling.the par [ a nreact ed
o bt sl ARt SR A0 RSOl B R gt o v
alconB1s2 B ERR A oFRP Eomi R&EPhloliRss 2AH 148 Bt S8 o PR faliatic alcohols
streammay directly enter
in tiobediyehod gexdatt sorarh somebé raciednn amoxyadityatidn enitjivitb e epexide (e.g.,
nore entr ints. sone.enbodj npents, an ol efi.n and
ctyaiedP i P EER OF e BRSIT RO DT SER G iESE Epoduce an
oxyglt@yp c&gil.uéBﬁ&ngat@iﬁgxngf A106hd1 REthSApBRidelalbie 1Rl AfdHal

eam enteri ng hydrof ornmyl ation unit. At |east a
fungtomblityrto bt eapdnded b oy dr owae by gotips abneraymber of oxy groups may

SO, B SR A SRS b o
U A ot sy i ot gy g

ethyle@sdxide poi ropyierefoxtide nodygfrbdisseiatcohhls veithmin etbdxgpropexy ratio of

may be hydrofornylated to produce_ aliphatic I%pho S.
ethoyy; to PEPROXY FABRHCR Pt béP 3 “S\?%tle SOIBP SMHBEILHY 2

subgtgx%ﬁmﬁ%&gﬁﬁpy%ﬁéoﬁgl c%iQtFéeé arf;i‘%f‘ﬁgéghl%’c_oﬁﬂ)liﬁcﬁtvflﬁ;]}é%r@ttlﬁ@fhree

products. a portion of
ethykndhdl¢ moddtie hinlsheémnerhbedialeahal agpraductely tqudprapestion may be

be reacted in an oxyal kylation unit wth an epoxi de.
conglgnegd with dasy then éhrswétxler&r%% BAEgi et tYBW@b?’@ﬁ@Ygtwn product
.oxide) .in the e duct mixture. Ir
it ot e A TRl ARSI ARy AR product mixture. In
an @RBXdisentbd 1089 a hbgioal ebihe laliphuictal@hal ploguttetdeem may be formed by
expanded by one or nore oxy groups. The nunber o

. f.. OX
congenipsa Fajo Cariehaticopicghelovifipan ergxidse 4&19?@?1%6@5)@9%#& aCsto
f a | cohol .wi e '
c: e bARIB AL AL §PRaRhguBBrEl sl Saishiene
oxiReani dth& epfbodtiméits; ahol; toiC h behblyddprénayiattehahshay be condensed
_propyl ene oxide may produce al cohols with aq

withteHuxapeprisisarg/or Bopylee @it xihe ssPHap axyRlgH kol m be sold

about 4:1 to _ab o R P S ' . .
corfpgialf, Farbafapie e o SR ar SR R TE e pccssing wnits. In
sork®@8RbHEhets! &h aBERYT ARdhbhmegbebilyitent foxhdea aniinét suefactant.

I'n other enmbodinents, an appr oxi mat el

equal_ .
pr ofoxt ¢ropodimpnthet leRsin pratiompf 1|1116|a1§‘@§01(ys ﬁ]éﬂlet glipkatic alcohol product

t hyl [ i et | ' . | -
o LB B R LR BRI 2 e
hy@b£iB 04, g TBIIRA hPaBR e of PothRRIPhadiueide)n Kiidlsase nlay aaras a catalyst
e

odinment, at [east a portion of the aliphatic,
fordhe oryalkypatvauerction.r danamayntfeon gbets @. lhgercent by weight to about 0.6

percent by weight of a base, based on the total weight of alcohol, may be used for
oxyalkylation of an alcohol. In an embodiment, a weight percent of a base may range from
about 0.1 percent by weight to O.4 percent by weight based on the total alcohol amount.
The reaction of the alcohol with the base may result in formation of an alkoxide. The

+
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condensing a to C31 aliphatic alcohol with an epoxide.

In certain enbodinents, a C5 to branched primary
wa@hkeshoet7ssray be condensed with ethyl ene oxi de pOTASZ004/034081

propyl ene oxide. In other enbodinents, a Cnto C

branched primary al cohol may be condensed wth

resﬁl‘ﬁﬂ% %E(ggidgﬁa%oewé&){o rgﬁlggé( %Ig)p%a{%}('étgg?%r :1'31? iFRY lafkio{(]l%e may be

oXYy ol's mmay be sol'd comm

reattednsthantepoxide.f Asi drgoutodepokide usddtgaydinslfrom absed] mbdle to about
ot her processing units. | n sone enbodi nents, an

12 giplesiof gpoxade piaio kesdf abloxidn. réresylting allaridesepaxid comixgure may be

f | ' ag 4 . or.t.i_on . .of
G GFLBP 8, A, STORTTE e 2 s 8RSk B R B0 s
makrindidae: haicBe rdaotidn hasanplilee base nmay be an al kal i
nmetal or alkaline earth netal hydroxide (e. sodi um

hy dReetign tempasEtEessn Moy ik phetige ynit Ty © oraybeistl 24C to

yst_for the o | kyl ation .reaction. n_a to
by 820 B s clth el VB R PPy bR Bl Rohe G a0 c
abddy 18@QMReRtioR pRASEres RS RRickEEDLY RitdlduiBl 8thebaction vessel the
al cohol, may be used for oxyal kyl ati on of an al cohol .

requizehpmeits o ppaxide. Hpowiidehhaveeridghvanst peeshirs et theydesizadgeaction
from abgut O.. rce by weight..to OQ. ercent by .

tompeE Bkl Parshest g ot Badiohp RSO wdbporine

rea®bnttigy B BANRGH, foy EXarhile, 10368 thAYatoas himdsphiiRs (ABIPA). Other
of an al koxide. The 38resulting al koxi de may be dried

safety nregpyoeman ynclvateedi lpimggbareactihiewith pe theal dessiicleasmifrogan. For

oS e BRSS0  E nSE EoB ou
50 E@rcéﬂt kP Yeselemn DiceSHbsdiR@nA! KOXcHts19POXiad Sedtivh H{ag b@%ﬁ(fely

e allowed to react until the epoxide is consuned.
accguphigedat b graatee cpbkidesautdantratipn esgeater tota) prasslire anda greater

.hat the react.ion.is | et React i t enper.ature
ol Ay RIS T oo e AR FORD AL a eakgn t
maffR4he #4Q FexpiBsidm. Wﬁ%%@&tto ftfRmkloR el &R AEWIRSrom about
may range from about 140 to about 160 C. Reaction
3 apmespberee@0dkPabte alwhit @\ngdodpherast(7@UkiRA) mgpytte tskeé. Total pressures of

reacti.qn.vessel the requir unt . of oxi de.
ot s Savabou hrbrovse (ot BE8L Pevdye  Hbsalired1s e may
be 1&AGH bQhi] EABELHRIHE  InF enHYUTHEAR! Btd] QRes@ireP EBREHDut 1.5

safety, the partial pressure of the epoxi de reactant
atnmaploeed (160 kBa), to iboutXk anpdspheres (I0ddPa) hath redpeot tokthylene oxide
at nospheres (413 kPa). O her safety neasures _my .
may ewﬁf%e CIPGETHE PR STERaT AMCAHTE ﬁ}(ﬁﬁ_q%ﬁ@get"%&}fs‘%%‘iﬁ’é’ﬁ- The
ro e B R L bt g o 8 FB ey docreases
withbhime 50 percent or |ess, sone enbodi nents, an
al coho] - epoxi de reacti gn_maype safely acconplished at .
a ggélaleaéw 18&@%@%@%{4 plgpholp may bgidggyalizef dp fgrm compositions
; . e i f
(o AR, 30, GBI Rlesh Berh R B rB i ARG tidns e,
detbzkets, suafacramagel Additivess kbrivhtiex pil danmbations). Farespagle, alcohols

to ethylene oxide, a total pressure from ahout
may be sulfurized with SO3 to produce sulfates. The term “sulfurized” refers to a sulfur

atom or sulfur containing functionality being added to a carbon or oxygen. Sulfurization
processes are described in U.S. Patent No. 6,462,215 to Jacobson et al., entitled
“Sulfonation, Sulfation and Sulfamation”; U.S. Patent No. 6,448,435 to Jacobson et al.,
entitled “Sulfonation, Sulfation and Sulfamation”; U.S. Patent No. 3,462,525 to Levinsky
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3 atnospheres (304 kPa) to about 7 atnospheres (709
kPa) maybe used. Total pressures of ethylene oxide
wé easioatresit 1 at nosphere (101 kPa) to about 4 PCT/US2004/034081
at nospheres (415 kPa) may be used in certain
enbodi nents, an enbodi nent, total pressures from about
" & 3 « R
o R o TR Lo 2R Fopd AR PR St U Pat

No 3,428 64etorRubisfetd et As eatittrela SAtkene Bulfbeatida Frecesofind P@ducts;”
Ufigaction. The reaction may be considered substantially
. A

OAFTEYR: Wehd thie Brradeustelnentitindy ePledaciubianaiss:nilt i Patent No.
3,5b4 58 Aﬁﬁ?@@i& & A cphals «ﬁ@&ﬂé@&ybf%hﬁg{;%éom Bl ducts;”
e.g., sultonates,

dérivatized to form conpositions

andsULISE Ritest, N@IBo578h 68 &) Rulsigfeld, ehtitled) MPRicessHor[Fepabidfidn Of Sultones
fornulations (e.g., detergents, surfactants, oil
Frogyglsenyleslfonippeidst’i ng oi | formul ations). For exanpl e,

R0, 3T S AP B B BRIy hoic

sul uri ze Su

forat RMEHO-AAN,SO3), DN Rakdpréignts URC iliphadat hiojethei NG r@fetedtstaGnoiety
a carbon or oxygen. Sul furization processes are .
of aedlelensexide rupesEys thetavrgee Bumber o1 madetips PebB dp metety and

. il ed. " Sulf i Qn ul f.ati on,an .
mafsinge 83 6 1°F5: R ] A HunHy astlafle b2 Uftence of gation M.,
Exdthples @Yatibh 8dinchudd, 80edrk @6t liritbd &, aaliaidlal ions, alkaline earth metal

Sul famation"; U S. Patent No. 3,462,525 to Levi nsk

ionggEmeiivmdeny andéer, mixbaies leradmpbeaginples 9f cainmg incdidey Dut are not
. Long-Chajn.defin Sulfonates:".U. S. Pat,. . 3,42 54
timfr B bRl o Bysitn ABRinol ataie, R tapismide oF ool
amigeocess and Products;" U S. Patent No. 3,420,875 to
DiSalvo et al., entitled, "Aefin Sulfonates;" U.S.
Pat Ahphatie.and op@lksBdcelwlRumey he etldated insd sulfaginn junite ulfation

progf&Rssih SR IR hSreadepnt SRR G it (i, Yo gl iia ccisoum),
sulfalfi O848 NSO POPSY Allfufid abld vwAdh b BRShdTT WhAbI®Biment, sulfur

~Sulfonic Acids." A general class of aliphatic alcohol
triogidefiatesenagted ée.gh dwmoieg sulfisit d0yd triag be liset toalulfhtsrataohalts. The

cort SR ot PRSIl S o sbon
100 RRERS BPKRidhn 1 RERS: 2ALaHABSdinRht, RofitinBhie8 Sullic RiPmay have a
moi ety and may range fromO to 15; and n is a nunber

conderpeatidh 10f) alpout 8h g everng hy aveght taghamh O8/peiruirhyl wsighifin water. The
ti i ncl.yd but t limted tq, ali, nefa

s Sl ARPHES BiapiH Horar SPHLS et diT brdnolegp ot

triomd>étp:éf fold (gleaﬂ&@lfol EXaaRleemBbdisRhisORns ah@ﬂt%@%ulfﬁﬁﬁoﬁ'ﬂ@ may

not limted to, nmagnesium potassium nonoethano
rangerfrom, abdired. th ardés tonahoat 0.0 nholeeohauvl traoxideperAholpbétlicchol.

T M T RN TR
liquitd hfcHholldr a@%k $K{ERcdhol GHd AR SR $idGain( i im sulfator to
produce a sulfuric acid ester of the alcohol. The reaction zone of the falling film sulfator
may be operated at about atmospheric pressure and at a temperature in the range from
about 25 °C to about 70 °C. The sulfuric acid ester of the alcohol may exit the falling film
sulfator and enter a neutralization reactor. The sulfuric acid ester may be neutralized with
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.
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sulfam c acid (NH2S 3H) or sulfuric acid with an
al cohol an enbodi nent, sulfur trioxide in concentrated

W@ 200g3/0377621m ng) sulfuric acid nmay be used to sedT/AE®04/034081
al cohols. The concentrated sulfuric acid may have a
concentration of about 75 percent by weight to about
100 _per cent by weight in w ater h an enbodi nent

c onBs ey pigesd Haohels; may be yseddd aide VATieR o apR fcations 4
exaj}@?é"if aiSaRBﬁ(ga‘ﬁ%Htm %cé&;(ir?g ! er{tqP Ftﬁ urgst]:%%% g&gtfo%latlons

1nclluaélgﬁt frequot Rindted to)) g&aﬂm:{uelamﬂiryl ﬁeﬂ&tgeiht rimmlagisn dfquSdJlaimdry
trioxi de per nole of alcohol. In certain enbodinments,

et%aTné SermAtons, slmuf%qlwlwaél%n? detgrapnt &ﬁ@élatt%m%welmous
forrH?laﬁ? st) %&ﬁ%&%%ts of 1‘11QS éﬁﬁ%lﬁtfoﬁgﬁlgg{n% f ﬁcg@e%@ﬁerwlﬁpose

clesid @en@nhcpﬁ@mwshamos aad ucjtﬁdcsemmig agagtsa | i quid
al cohol or an oxyalk al cohol and, gaseous sul fur
t ri @xanylar |ayndrydg ergﬁnj fpnnwmnsrra%mcme grigEbeeokcomponents

r h
besi?)dfuaLE %edegg%?ﬂeﬁl a ?yflcﬁg (g: &Su 3‘?1‘11%181{)9{)%160 pgo E?‘:ﬁ%:tré %Teaéﬁ’iﬂ? agents,
bleaihmgsagb@trdcﬁvm@s}%uﬁe céiieblAfig Aocne)pRryRlddl fntl-prating apamigptical
fromabout 25 Cto about 70 C. The sulfuric acid
brighiqnsts 29€ stabdizarsy oRsRMpESP b wilier swdactants may iHGlyde ionic, nonionic,
ul.fato neutralization reactor. The
mnsm¥:%ﬁoﬁfmggn%gg%C&rﬂﬁay be neutralized with an al kal i

met BlquRidbsidre fetbi@eh © fothiul@ionk Kaly isclhdethe ssat topoidaes as
oxyaﬂk sulfate salt. Exanples of an al kali netal

gras\damltaumﬂry datyrgenfcﬂomylammt rogpstaps ersbmnmn@r 11%11 tasfliydetergent

.0Xi de. der vati zed

for%}igﬁ oesaglﬁ%wglg]e ?egf) 8' 20 é??rgﬁrgc %Bﬁgeg €9 r}]&%ﬁ&l‘t?ﬁ glgulérnlaﬁldry
det@RBiti A 18Tbns NElyHE ot nelydR Predeat iﬂ}dhathq@lﬂslete@gél@ fgeiullations.

formul ations include, but are not limted to, granular
Gemeawim:hmosal eb@mgg agents nrmyl inelidmother spufagtantsbiidders, foam control

t ent for .ons ui d di shwashi ng deter gent

ageP% ﬁé{fﬁ‘%‘i’P&ﬁéﬂ‘fﬁ‘%ﬂ?&%ﬂF%&us fornul ati ons. Exanpl es

of m scell aneous formul ati ons may i ncl ude genera

pur pose cl eaning agents, I#gifdes0aps, shanpoos and

l'iquid scouring agents. Ganufar |aundry detergent

formul ations may include a nunber of conponents

l!\

HY‘iﬁ?@EA%?Bth gtrRE%Mf Q?e[%&?ﬁfoﬁ% ik
—anti-grayrng agents,

opti ca righte and
Fisélicirbpsek peocesstoadipl cs tofywdxi haydeoarbae traxtise ofdinear paraffins,
i ncl ude ionic, nonioni.c, anphoterlc or tionic
linegy pfeAas rfEIor Elina%ﬂthﬁ dignrapd ganispy SHPURGE REYSRisHs Thefischer-

Trd&’ g%r gen({ IE‘foor rru at’l o&?gﬁgecﬁe@tﬁ)a(??] en‘k)ﬂ{’of1I lr)reljeatrlitt%sH Mfeams sine

fradtiomadiytiltheion t@hniquéor Mhyirbcisonaeamnintxd@ng ekging a:tﬁd pa:rafﬁns
i norgani ¢ buil der conponent than gianular | aundry
withanay gaae nymbengt satbenstomy Heat § EpELwangbig@ed, the PﬁmP??ltlon of

the rgs%l 1ﬁg%g-eloq1%%'c9r%g&1 sft[% HIU\!VQSI An%ﬂ%ed by gas chromatography and is
tabulated in Table 1.

ﬂd ﬁg@rﬁgél w@ﬂézr¥m under
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General purpose cleaning agents may include ot her
surfactants, builders, foam control agents,

whyasosTiepes and sol ubilizer al cohols. Exanpl eBCExsropd/e34081
1: 1 SOVERI ZATI ON OF CLEFINS I N A FI SCHER- TROPSCH
DERI VED HYDROCARBON STREAM Car bon nonoxi de and
hydr ogen were reacted undegrég:l gher-Tropsch process
conditions to yield a hydr %bn mixture of |inear

paf af T igieher- TRGGYch M FaFdEarbeh M NPT _amount il di enes
angd a m no§tr % ﬁ SI%}{genat es _The Fi scher- Tropsch

hy gt-pca n €&t Separatetd+nto—d-fferent

ny o5 bae: v actibnal dioti Brtion
te‘ﬁ:mbtﬂ@éléedﬂkiﬁn%rocar bon streanm cont ai ni n§-@ ef i ns
andCpdinedrivlefnswi t h an aver age nuhber of cafdbn at ons
from@ctée 10 was obtai ned. The conposition0ad9 t he
respldding Cg- C o hydrocarbon stream was analysed by

gas ¢ Eﬁéio y and 1S taow ated in Tabpi

41T B{:a% g%i?lg?- fropsch—Hydrocarbon—W-9 ?(1 eam
Coﬁilncq’rj\gi nnrl ||ghf er h\lrlro'\ar bor\g ﬂ '83 rancllbd
ol e TNleeﬁe()M Linear olefins Q ¥5 1- (')"tpmgw 69

n- Cotheneng. 21 branched olefins 0/16 C9 |in&&P3ol efins
8. bZglbldhedelefir37 n- Nonane 20. 08 branched 0dl&f i ns

0. 28,/ limaasleghef i ns 22. 92 1-Decepe 20. 87 nabegane

411 1D &eaNd heavi er hydrocarbons|0. 21 C9- g gal conol's

3.1 8]5\6021 eUI rte (..dl at ybl useu for7isomeri thi &)QI of

|| AT H hao Aearhabh ot v oo

ket andhehx'zﬂef’hﬁ/ BotmBony o ocarbon—stream—, -,
Cy-Cy; alcohols 3.56

A zeolite catalyst used for isomerization of linear olefins in the hydrocarbon stream
was prepared in the following manner. Ammonium-ferrierite (645 grams) exhibiting a
5.4% loss on ignition and exhibiting the following properties: molar silica to alumina ratio
of 62:1, surface area of 369 square meters per gram (P/Po=0.03), soda content of 480 ppm
and n-hexane sorption capacity of 7.3 g per 100 g of ammonium-ferrierite was loaded into a
Lancaster mix muller. CATAPAL® D alumina (91 grams) exhibiting a loss on ignition of
25.7% was added to the muller. During a five-minute mulling period, 152 milliliters of
deionized water was added to the alumina/ammonium-ferrierite mixture. Next, a mixture
of 6.8 grams glacial acetic acid, 7.0 grams of citric acid and 152 milliliters of deionized
water was slowly added to the alumina/ammonium-ferrierite mixture in the muller to
peptize the alumina. The resulting alumina/ammonium-ferrierite/acid mixture was mulled
for 10 minutes. Over a period of 15 minutes, a mixture of 0.20 grams of tetraamine
palladium nitrate in 153 grams of deionized water was slowly added to mulled
alumina/ammonium-ferrierite/acid mixture. The resulting mixture exhibited a 90:10 ratio
of zeolite to alumina and a loss on ignition of 43.5%. The zeolite/alumina mixture was
shaped by extruding the mixture through a stainless steel die plate (1/16” holes) of a 2.25
inch Bonnot extruder.

The moist zeolite/alumina extrudate was dried at 125°C for 16 hours. After drying,

the zeolite/alumina extrudate was longsbroken manually. The zeolite/alumina extrudate
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was prepared in the follow ng manner.

Amoniumferrierite (645 granms) exhibiting a 5.4%1 oss
woRsgsi7ss on and exhibiting the foll ow ng propeCT/USR04/034081

nolar silicato alumna ratio of 62:1, surface area of

369 square neters per gran1(P/Po 0.03), soda content

of .480 and n-h n t|on city of 7.3
was b, i G Al ¢ 4o SenpFrafige as ralsdd o a
makﬁ‘ﬁ\ﬁﬁ%n%eréﬁlﬁé JPHJRE- ankthd zégh?é/ z!tlﬁ]n'i‘@a é)gﬂudgfea%)c Icined for an
exhibiti'ng a loss on ignition of 25. 7% was a eg to
additienairté bours Duyiehbamisbmeszationutatalysl The gsoperizatihn chflyst was
mlliliters of deionized water masaﬁpded to the

alloyyesiipeae i iR B R A M RogRn AP Sext, a mixture
of §ta§119§s§f§§l tﬁtf[%‘}% 3lingt &, 9.ARELID 4nd 285 RS %g%%gﬁs%d as an
acid and 15 I'i'ters of del oni zed wat er
isoaﬂdeahoinaeztcltm AN thurnetetinoinded 2@ inches from the idpurfehe s‘tamless steel
t he IIerto‘g tize the alum na, The resulting

reaatpam A9 Aeadhemeacon trbe.iheTeatpRUbe YA 1BV eRisd aﬁﬁpm@&e of glass
r
wob ol SufSIcih 85w S il Ah RcOf e, Bl ithEBent il fositioned
at the botbornbf teireacicretibead esrvevasa plug\fbrytha detetbritgbendilish carbide (20
al.um na/apmonjumferrierite/acid m xture, The

meplysyastgs tiadentia of Rhewioriehes (o thergacion fhe.of sseapdipigee of glass
WOBPW?é }%‘&}J&%V@ﬂﬂe %1 1&Sﬁsca9lﬂdé gﬂ' fx?tﬂ‘ %E 6[53 Iﬂ% F ﬁl% isomerization
Zeo al um na m xture was SI e%{tru %Oh

catﬁhyﬁttpﬂftﬁ:lésl‘(ﬁdﬂ@iﬂeﬁ)&ﬁﬁl%l 28BS Sf ﬁeﬁh sﬁﬂnc&)npiaﬂilée (6D/-81(Bmesh) was
les) of a 25 inch Bonnot extruder. noi

addzeéév Fheéﬁ%ﬂtqrﬁvb%lerQ DA el Womwdmom%febfl@ﬂ thealsomenzatlon
co S L s LT e S SR UL PR BB R 8o 10

inch&aderpah. CANEE phecklodWlargwabl wad ade t€tlfeabp bivheltatalygt in the
The tenperature_ was raised to a nmaxi numtenperature of

reag'@otltbea pelicon catpade (2mgsh) ivas daysradr atathe thigd picse of glass wool. A
foué’gl %%ga.?%{zlg&alvag \rﬁgsﬁ?&{dsm}e? }}é s‘l;"h%n\;%\gg&g? {gesr %aa{s g%nug for the

I sone 1 oNn ca
botfse lofthré ract@$FeC A6 imdHIDE theeMbbia0ge of tieFospbR hevarious points in
Stainless steel tubing, 1 inch OD, 0.6 inch ID and 26
theu rmﬁ@éulpfo ﬁgnulmnm degmaeouphe wgsahwrtqdawq)the itesamowiell ofithe reactor
nde

f.th
tubgt iﬁxg?eég%eraéc*lrg ggovg,a(ﬁ oW 3{18 FF ? P]ﬁggs i the{ ca?alyst bed was

mohitBRd. e réaCRE hitthe WHHVORSEA brm/ﬁaétfaﬂéd anﬁe FuRh&C en@freactor tube
gl ass wool was transferred down the wall of the

wag beatedio the pperatoye tenpprsatireedfA8Re ovena fprshour pereetl wnder flowing

niolgn B B Vsl S BF 8, PR phinRS R Ry e o o e

opdrétiey ©HEPLANRE fRLAVAIH: bRE RES hb@s tdEorld@@G Bk idoukeizatton catalyst.
second piece of glass wool was placed over the silicon

car Bifige comtlitidning, tlee ispmerizatipnpaialyst, thmbydrgozm’@m stegpingyias pumped

Gt bt ek bivadt Gt alhy Mo Mt Bl ek hES b, was

pas:slra]’«g&l/ésr ghé ﬁré?r?g?z:agﬁon &l?ﬁygt\éﬁnma&leo@ﬂﬁwuh% By @bdak it ®@am. 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.

In Table 2, the weight percent of Cs-Cjo branched olefins, Cs-Ci linear olefins and
Cs-Cyp paraffins in the hydrocarbon stream at 0 hours and in the reactor tube effluent after

24 and 48 hours of isomerization is tabulated. Greater than 90% of the linear olefins in the
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catal yst evenly in the reactor tube and resulted in an
i sonerization catal yst bed of about 10 inches in
wo eongiobz7sA t hird piece of glass wool was addedp¢DUBIIO4/034081
top of the catalyst in the reactor tube. Silicon
carbi de (20 nesh) was | ayered onto the third piece of
hy(ﬂl)@&?ﬁ oM@ﬁ%&m ek lf"t;]rfvlgrtg 11§ b&glC}g{(}aOagﬁwﬁ Ithevﬁgmerization reactor.
posi tioned over e silicon carbide to serve as a plug
Duting thdsohetitationodted, hentatiagicint bfheteridloboibng bedowidrevas generated
tenperature of the reaction at various points in the

fromeapelgpg sidlsacackions | ki 3ddition, & Rertien @St e-talsahelsnresent in the
r - - e
B T N e e
5  brantheslvn il ioldfed inete prodidt erae dountins be @ acisaletdriided by 'H

was i nverted and installed in the furnace. The reactor
NMRgealygis- heated to the operating tenperature of 280 C

over a four-hour period under flow ng nitrogen. Once

the tenperature of 280 C was obtained, the reactor

tube was held at the operatyimlepenperature for an
additional two hours to condition the isonerizatian

cafFischer-Trapsedr Hydneiarbemi ng t he Hisongr i za4 Hon 48 Hr
cat 8twesim CobhgpdsititmoDaribgn str edWit\¥as punp®d.%hr oligh Wt.%
t he r esmhétizdtioneRé&ictianf | ow rlate of 60 [g/ hr. N trogen,

at-ca, braeneabrand 6 L/hr, was pasged dver 3ghe 33.16
Lsonerization catalyst sinulltaneously with the

bydhedachordeSty eam The hydrloca3dbhdh stir eard.f&s 2.54
04 ipaediilef ore contacting |t he63 . soner|i zabsan 63.27

BaiRhYE to QR 56761t LEDE Yas operated atjzap oull et i3]

pressure of 20 KPa above atmospheric pressure. |
Tabl e 2, the weight percent of Cg-C o branched
Exahplei NISOMBREAA DI OFs] -BODPEERES 1 Modeferieas obtained from Shell

hydrocarbon streamat O hours and in the reactor tube
Chemicalierer Hrercomppsitign 914 glodeesns, a5 aspayserby isgsehirpmatography, is

| at-ed. eater than 90% of the linear olefins in

tabi“%gelﬂ4%h§a rl%c?'ar bon stream were converted into branched
olefins in the isonerization reactor. During the
i somerization step, a small anmount of material boiling
bel ow was generated from crB®¥edg side reactions. In

the 1 0Bt RE FoBUIPY o v ord adhi v onalviarerino
t he prﬁd@?@eceﬁ%p average nunher of al kyl br¥®hes on
t he ol &therCiorf i btefisoduct was found to be 120 as
det er m<@BghpdrotdrdbAR anal ysis. Tabl e|2 Fi schér2- Tropsch
Hydr o¢arben 2 4 ¢St r eam-Conposit+on—DPurirg W06
W . % Wl hydspearbenst i on Reaction branched oP&fins 0.4
33. 04 | Paraffing i near olefins 32.19 2.52 2.54 04
Total C;9-Cy4 hydrocarbons 99.6
10 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
through a reactor tube at a flow rate of 90 g/hr. Nitrogen, at a flow rate of 6 L/hr, was
passed over the isomerization catalyst simultaneously with the stream of 1-dodecene. The
stream of 1-dodecene was vaporised before contacting the isomerization catalyst. The

15  reactor tube was operated at an outlet pressure of 20 kPa above atmospheric pressure and a

temperature of 290°C.
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paraffins 63.19 63.32 63.27 Branched to |inear olefin
ratio 0.1 13.1 13.1 Exanple 2 . | SOVERI ZATI ON OF

WO 2008DECENE. 1- Dodecene was obt ai ned from Shel PCT/US2004/034081
Chem cal Co. The conposition of 1-dodecene, as assayed
by gas chromat ography, is tabulated in Table 3. Table

C10 Tg.?f%e oﬁsg‘fetr ity érthg éons d’qge%ﬁ ﬂlgm &Q‘E;ggp? gd,greater
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an G EE R o b e TR cRpift B 8RR 55 368 Mo Ygient percent of

mdériHl bonls RARR Clé\&/aﬁgéﬂeﬁﬁféd 8618 cPickbhgleld¥ readtidhs PEBS Sbrage
over the isonerization catal yst sinultaneously with

nupiber eff allsrhrariches do thedend 14 Tleans iy b prasiuctiweodrseranecdiade 1.3 by
1H§g@g d bef ore contacting the isonerization
W? SThe reactor tube was operated at an outl et
pressure of 20 kPa above atnobspheric pressure and a
tenperature of 290 C. 44Table 4 is a tabulation of the
vvei ght percent of | ess thanTibl©4 and greater than C

“IIUI —CS—1 Il CL,Cll}. aL LAY ang abt ot
ool iemg e Lomptiiomng 3490 Hur ir?éaﬁfr C10- ci¥ Hr
gl_&ﬂ_mgjwrmﬂonﬂe@ﬁtwm al 949§\ e| ) Wiatcheg  Wt%
G0 Bydrocdrbéins after a 168| hr rS)r-Z)cessr ng 2idme. Duri gt
t@y@-d@h}?&bba&%mwn step, |ess tham63 wgi ght97kr cent o074

thdiloczﬁﬁbﬁd ng bel ow was pgenergad ed firom gracking 0.2
side reactions. The aver agel nunber of lalkyl branches

Brandheddl efinslefins t he produbt w6 det drmi m¥d2to he 1934
Myinddr YRCANalesias S. Tabl e 4 [L- Dodegene |Stredd 2.9
@ppeastion r 168 r 849 r During dsongrizabigon 1.9
ReactTonm W 9% W% W 9% < onydrocarbons 0.2 2.5 2. 4

EXAMPLE 3. DEHYDROGENATION 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, C11, C13 and Cy4 hydrocarbons <0.6
>C4 hydrocarbons <0.1
Other Ci¢-Ci4 olefins <0.1

A paraffin dehydrogenation catalyst was prepared according to Example 1 (catalyst
A) of U.S. Patent No. 4,430,517 to Imai et al., entitled “Dehydrogenation Process Using A
Catalytic Composition.” The resulting catalyst included 0.8 wt.% platinum, 0.5 wt.% tin,
2.7 wt.% tin, 2.7 wt.% potassium and 1.3 wt.% chlorine on a gamma-alumina support. The

atomic ratio of potassium to platinum for this catalyst was 16.8.
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C10- C14 hydrocarbons 99.6 97.2 97.4 hydrocarbons 0.2

0.3 0.2 Branched C o-C olefins 0.6 93.2 93.4 Linear
wob@biosrss99.0 2.8 2.9 Paraffins 1.0 2.0 1.9 EXRVBEUR2084/034081

DEHYDROGENATI ON OF DODECANE W TH M NI MAL

I S(]VERI ZATI ON. Dodecane was obtai ned from Al drich
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bei iR asEaRof e TR s ARy pure
ahﬂﬁnﬁamq&:lléﬁé i ahySRCRIFEE asidaphion] Antaakhobedarnic Jabli® was
5. Table Dodecane Conposition W. % Dodecane 99. 3 <
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30,517 to Lnai et al., entitled "Dehydrogenation

mlﬁtumc wes didpipad on @abi bythiin a@@m@swfpm spheTigel paefsqlmhawglg an
cat al yst. incl ude % 0.5 m.%tin
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to platinumfor this catalyst was 16

madieinidiThg emtﬁmphabaquﬂﬂnwhd)qut 8. |5armght% tldlus Q@I foimgf tin oxide.

subst I ure al.um numpel lets i h hl i )
M 08 he e PR B Ate DAl Be S oF P ErL e difgibged in
U.50p4BR N& Sz%id N9 8 @idé&ltt%” b eYiHfoidal fA10RlnconMposi te

containing 0.5 weight %¢tin and stirred to distribute

t he "Jthemrcainnmmvemmm)sﬂm Iw;as tdsrrtmllghwuh atdhmnmedtsuheon of

nmet hyl enet tra toth uIt|n tin
chlgr R aEC 4710 SR SO ectiPr Ag A e p@eibhe fitha weight) in a
10 %p@rf?&q'of P:Lf?uﬁﬂesodt Lot tdhnp BatBreTBIHAGM Bpéﬂﬁr%gﬁﬁﬁl'c GBld used
particles having an average particle diameter of about
wab/tAGamoait. neddnsary pdi € ﬁrceqnomte 6. Sa\gﬁght pmh‘epllatmmh i the tin-alumina

ammoni acal sol ution | ed, a calcined to forma
coufpmERs: cte AR SR Ao TGRSR R BiTOBH D TemmOve water

A S AP Tt

re@bvel BpBéating tﬁ&@a@hﬂﬂchﬁnﬁ&ﬁﬂ&zﬁﬂimﬁﬁh@ﬁp&blteﬂb650 °C and treating the
cogllp?)glltg \?Vlet(}jl aI ST)/ 50 air/80 °C steam mixture at a gas hourly space velocity (GHSV) of
300 hr'!. After treatment with the air/steam mixture, the platinum-tin-alumina composite
contained less than 0.1 weight percent chlorine.

The platinum-tin-alumina composite was contacted with a deionized water solution
of potassium nitrate. The amount of potassium nitrate useci was the amount necessary to
incorporate 2.7 weight percent of potassium in the platinum-tin-alumina composite. The
water was removed from the platinum-tin-potassium-alumina composite by heating the
composite to 100 °C under a purge of dry air (1000 hr''GHSV) for 0.5 hour. The
temperature was raised to 525 °C and the platinum-tin-potassium alumina composite was
treated with a stream of hydrochloric acid (12 cc/hr, 0.9 M HCI) and a stream of 50/50
air/80 °C steam mixture (300 hr'! GHSV) to incorporate chlorine into the platinum-tin-

potassium-alumina composite. The platinum-tin-potassium-chlorine-alumina composite

was dried at 525 °C under a purge of dry air (1000 hr'' GHSV). The resulting catalyst
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U S. Patent No. 2,620,314 to Hoesktra, entitled,
"Spheroidal Alumna." The tin-alum na conposite was
wa@oosast7esl Wit h a dei oni zed sol ution of chl or optBUSIIEC 034081
acid and hydrochloric acid (2 weight percent based on
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into the platinumtinpotassium alunm na conposite. The
tubp-ail P AR FhegemagisiuipPEie sFachen &l arrRapABitn dherrsagipidube, a
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teR}RI A6 apavd, belo® didargires dfercht pRcésriahadutalyw bed was monitored.
crushed and sized into 6-20 nesh particle before
Thetsartey tubstedsinesisd sné dstallgBimige farnpege Homeadorgupgwps purged

| nd 26 nches | gn S e ' l.zat | o
iRl AnE REERma e R G thehe A SRR g over a
fouk-hbBep & vhdesgowingelitr6 @AGL U stindaed 1ifkes Jep@durd) hOnce the

reactor tube, the reactor tube was inverted and a

topipstatursfof ¢R 2Ys wiap ebtaingd, the sesstor fube dvag dikdl at Hee qperatingfemperature
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and AgtegpREBliding the sMtakt iHeQPact b ecdRas(1BfntihadRS D)5 °C for eight

hours. After eight hours, the reactor tube pressure was increase to 25 psig with hydrogen
gas. Dodecane was pumped through the reactor tube at a flow rate of 40 g/hr at a hydrogen
flow rate of 125 standard liters per hour. After four hours, the dodecane stream was

increased to 80 g/hr. After obtaining a flow rate of 80 g/hr, the reactor tube temperature
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was added to the reactor tube in two parts. The
two-part addition distributed the catalyst evenly in
wo besnemess or tube and resulted in a catal yst bedrws2004/034081
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er four hours, the
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gfhr "jf et
" 0
he react’or Ydbe
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REEAVHY & GBS AN1BGH. T ofblsibn.
s sanpled every eight hours after

he Teact oy, b4be
obt ai ni ng t he

opg
ha

P€

erndBramdped Epdefmtsinaotal CA@leflds, Af t
he wei ght percent of dodecan

er twenty-bour
e was 1.4 weight

A tenperature of

4

urs
réﬁ"é'ot’) as depicted in Table 6. At
9 C,_ the conversion of dodecane t

o efins was

wei ght percent after twenty-four hours. O the
EXoA P As4: FEHYDR OSFENBTHIN-[OMIERIZ ARION OB MIDDEEAINT , Dodecane
4.1 weight percent were aromatic_conmpounds and 7.5

Wawr@b?med ohedphenpipal Sloamman an@tquééléﬂ@&r&trogﬁmre@ﬁing
P STk S R B SAE0 P dBhRHT Bhtca

in Table 5.

A dehydrogenation-isomerization catalyst was prepared in the following manner.
Ammonium-ferrierite (645 grams) exhibiting a 5.4% loss on ignition and exhibiting the
following properties: molar silica to alumina ratio of 62:1, surface area of 369 square
meters per gram (P/Po=0.03), soda content of 480 ppm and n-hexane sorption capacity of
7.3 g per 100 g of ammonium-ferrierite was loaded into a Lancaster mix muller.
CATAPAL® D alumina (91 grams) exhibiting a loss on ignition of 25.7% was added to the

muller. During a five-minute mulling period, 152 milliliters of deionized water was added
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Conversion (wm.% after 24 hours on-streamat 11.4 460
C. Tenperature required for w. % conversion 479 C
w®edsosi?ssty to nmono olefins at 16 wt. % 84 w P@a/US2004/034081
conversion. Selectivity to aromatics at 16 wt. %
conversion. 4.1 wt.% Selectivity to di-olefins at 16
to @teglhl? i%%@a%%@%&@&qffggiemﬁé% ﬁ%}@t?grﬁ%gtu(r)é gff 6.8 Sgrall:rrrl]s élgéigll acetic

acid; DE YA UISWNE /N AndAYE R AT @ o GEIEGANE W PeRRCRA®Ied to the

was obtained from Al drich Chem cal Conpany and stored
alugrge progionfuagésirigateanigiue imige prodleetosaptizathe abonines iChe sasulting

of. dodecane, .as. assayed. as ¢ t ogr aphy, Ais )
ot BRIy SRR S nlr I sUR Ao RER BB (Gt pariod of 15
mifidedafii e 1 PLe Rt tBrdabfind ?Aﬂa@iﬁn’ﬂ HitABAAI53 grams of deionized

Amoniumferrierite (645 grans) exhibiting a 5.4%1 oss

waggt Wag slowly addaddo exiledialvinnga/ameonpioh-devringtefacobmittines The

gk S0 BSO8R0yl 550 B B o
433h; 486 RRMAMOmiEXARE wad SR By F@@@cﬁh YheGhixfurs tioié a

100 g of amoniumferrierite was | oaded into a
stairdess atsekdie piate (il 6 drolesCATAPAS (nch Byraotiertnale(.91 gr ans)

exhi bitin | oss .an ignition.of 25.7% was added.to

t he SRUETBR of G oy ke 15bDls/HmirpaniEline vag TpeiRBtcd Yl an
aqﬁ@olug kblutisd Sf Kldide h@fﬁc_ﬁ%@oﬁl‘ﬁfnﬁfe [‘I“@Ph@;qg e qb ihc_toﬂﬁ)rate 0.8 wt.%

al um na/ ammoniumferrieri'te m xture. Xt, a mxture
plavihusi. i8togha il 6ghelcexiudaiee flhe nagst deolite@lugniamplathumi impragnated

acid and_ 15 L LLLiters of dei.onized water was sl ow
xR SRHEA DL (o0 S IATIEF P o PE ErTHoR e e aised o a
max uﬁ%&g&aﬁﬁe PERoeESnl iR ﬁbwaﬁﬁninz?ﬁtfnﬁﬁﬂh{ﬂrg%agzg extrudate

alum na/amoniumferrierite/acid mxture was nu
wak@nlcib@d o pigtdesdehPdergerativarisanbrzhtidibcatilystt ddhe calcimier tcatakyst was

0 .20 .grans of tetraan ne Iladiumnitrate in 153
Cﬂ&L%Cﬁ?ldo%lzqs‘émﬁq%al‘f\ﬁé%?w%%gfg?eotﬁﬁtwgadded to mull ed

al um [ erri eni ' ) X&: . :

et PRLEIRR A Gl b1 B A s o0 eaglor e design

as tescabedrinBxaatde 8. 120561 arighgpértémronferddn 6£dodBhae to olefins was
zeoljite/alum na m xture was shagaled by .extrudin

) t he
obpgryed after twemydenrs hewgiaht 3C. shetabulafed ipTable 7 9% fhgrolefins formed
hol. f in 0 . [ [ f
R R L S U S
6.3MvElsheperadiy @RUSdisslbfits, @Y thé tosh dirdihheideiMsabantd 86 patcent were

[ hexahydrate to incorporate 0.8 w.%
branched, as determined by "H NMR analysis.

Table 7
Test Results.
Conversion (wt.%) after 24 hours on-stream at 16.1
460 °C.
Temperature required for 16 wt. % conversion 459 °C
Selectivity to mono olefins at 16 wt. % 86 wt.%
conversion.
Selectivity to aromatics at 16 wt. % conversion. 1.2 wt.%
Selectivity to di-olefins at 16 wt. % conversion. 6.8 wt. %
% Branched Ci; olefins in total C;, olefins 86
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platinuminto the 1/16 inch extrudate. The noi st
zeolite/alum na platinuminpregnated extrudate was
waolresa3zs3 125C for 2 hours in flow ng air. ThePCT/US2004/034081
tenperature was raised to a nmaxi numtenperature of 500
and the zeolite/alum na platinuminpregnated extrudate
was calcined to yield a dehydrogenation-isonerization
catal yst. The cal ci ned catal yst was crushed and si zed

EXANOLE-52 DFEYDROGENATEONISOMERIZSTION CADYIEZ 8N e AWRSlite
dehydr ogenat ed and i sonerized using the sanme reactor

portighof gdshyshiogenatesispmisaeation caledyspives Brepzed 8s n Kxsingte 4. Six
Si of .dodecane tq ol efin s _observed, ..

er I sjt’ o(e}ﬁﬁ]{ I{Eél.glpég %%odﬁegalﬂwasm %urggg,as&np@@tg@bv}{@tag&q}lﬁous solution
of Tetrehr@iné paDiditi@iedte td MSorperaa0l s & HpBhItHI LR Rt6 SRY 106 iR h

nmono ol efins, 1.2 weight percent were aromatic
ex@Eefsunds and 6.8 wei ght percent were di-ol efms. Of

t he L .amgunt. of. olefins formed, 86 percent were o

or o e FE bR e iR e G eE i ) & 125°c o
2 hbestin Resind Sir. CRNémStaaite Wik rdfedab ta%ax%ﬂuﬁqgﬁlﬁ?ratur%f 500°C

on-streamat 16.1 460 C. Tenperature required for
andghegaolde/sivemng ghtiougdmpragnated pxtradatowes w@llafddte yatld 46

w. %86 W . % conversion. Selectivity to aromati.cs a
oo D TG oD e AU e bl Yot R et and
5iz8d ink® 60 - m&h GAMeR HelRte 1tife W - % % Branched Cu

olefins in total C olefins 86 49EXAMPLE 5:
EXEMPDROS 3O GENBRIRIISOVIERTZX Z :
de i&%ﬁ%ﬁ)ﬁ]{ﬂég{ngﬁz@(ﬁfl g a11t %gskrgéé%‘ngé%cgﬁéﬂg&% tﬁ%tglaeltl}g%ltfor catalyst
D 638 PitBiet N& Sl 435558114 Wiy B X1, WiSit¥@ SPHITBESER AR rWidd Y inear

an aqueous sofution of tefraamine palladiumnitrate to
Oléfirsdropleeclef@mnsd’ 8 wt . % pal | adiuminto the 1/16 inch

extrudat es. The noj st zeol ite/al um na,pall.ad

;P CUR R B g ol S 4t 21BHe 1oEp 05O p surfage area

of BEPMDRAPAJ=0.0B), %@Q@@ﬁt@ﬁt%ﬁ@@gﬂ Wi 389, 4-Be:@nBRY AV b apacity

tenperature of "500 C and the [1te/al um na platinum
of 7 Araynpdrd 00 exiamudcelitvasasamed i Tledcatadysy cehpoments were mulled

dehydr ogenat.i on-i soperi zatjon catal yst. The cal ci ned
usipg  Laneienau EIBE o eyme v sy s el as Prpesed Sgge a Bomnot
pid B3] Q}?Cﬁfd'ef:! PR NEIQTBILLEPIANIEATAPAL® D alumina from Sasol.
METHOCEL ® F4M, hydroxypropyl methylcellulose, from The Dow Chemical Company

0]

was used as an extrusion aid.

The Lancaster mix muller was loaded with 632 grams of ammonium ferrierite (LOI
of 3.4%) and 92 grams of CATAPAL®D alumina (LOI of 26.2%). The alumina was
blended with the ferrierite for five minutes during which time 156 milliliters of de-ionized
water was added. A mixture of 6.8 grams of glacial acetic acid and 156 milliliters of de-
ionized water were added slowly to the muller in order to peptize the alumina. The mixture
was mix-mulled for 10 minutes. Tetraamine platinum nitrate and Tetraamine palladium
nitrate were added to the mix-muller in order to produce a catalyst that contained 0.25 wt.
% palladium and 0.55 wt. % platinum. Ten grams of METHOCEL® F4M hydroxypropyl
methylcellulose was added and the zeolite/alumina was mulled for 15 additional minutes.

The extrudate was transferred to a Bonnot pin barrel extruder and extruded using a stainless

50



EXAVPLE 6: DEHYDROGENATI ON- | SOVERI ZATI ON CATALYST: A
dehydr ogenati on-i soneri zati on catal yst was prepared
wa@easngi7’ag to the method for catal yst D of U SeCRasmot/034081
No. 5,648,585 to Murray et al., entitled, "Process For
| somerizing Linear Oefins To |Isool efns.”
moni um ferrierite. havin lar si.lic Q-al um na
stofl 5 o1 16 Tiedpiad oS 8l SaedisbigpRrBetl) By ma
oo e S B S0 ¢ AR TR g leaRa R LORf: P40 Bshed and
sizedsiath 6-Z0 endshtpattiehs befonpenia s were nul | ed using a
Lancaster mx muller. The nulled catal yst materi al was
extruded using a Bonnot pin barrel extruder. The
bi nder utilized was CATAPAL(r) D alum na from Sasol .
METHOCEL (r) F4AM hydroxypropyl nethylcellul ose, from
The Dow Chem cal Conpany was used as an extrusion aid.
The Lancaster mx nuller was | oaded with 632 grans of
ammnium ferrierite (LO of 3.49% and 92 grans of
CATAPAL(r)D alumna (LO of 26.2% . The al um na was
bl ended with the ferrierite for five mnutes during
which tinme 156 milliliters of de-ionized water was
added. A m xture of 6.8 grans of glacial acetic acid
and 156 mlliliters of deionized water were added
slowy to the nmuller in order to peptize the alum na.
The m xture was m x-nulled for mnutes. Tetraam ne
platinumnitrate and Tetraam ne palladiumnitrate were
added to the mx-nuller in order to produce a catal yst
that contained 0.25 w. % palladiumand 0.55 wt. %
plati num Ten grams of METHOCEL(r) F4M hydroxypropyl
met hyl cel | ul ose was added and the zeolite/alum na was
mul l ed for additional m nutes. The extrudate was
transferred to a Bonnot pin barrel extruder and
extruded using a stainless 50steel die plate with 1/16
inch holes. The extrudate was dried at 120 C for 16
hours and 1 then calcined in air at 500 C for 2 hours.
The cal ci ned catal yst was carefully crushed and si zed
into 6-20 nmesh particles before testing. 51CL Al MS
A method for the production of aliphatic al cohols
conprising: introducing a first hydrocarbon stream
conprising olefins and paraffins into a hydrogenation
unit, wherein the hydrogenation unit is configured to
hydrogenate at | east a portion of olefins in the first
hydr ocarbon streamto paraffins, and wherein at | east
a portion of the unreacted conponents of the first
hydr ocar bon stream and at | east a portion of the
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hydr ogenat ed ol efins forma second hydrocarbon stream

i ntroduci ng the second hydrocarbon streaminto a
waoetnpasTrgenat i on-i soneri zati on unit, wherein tPeT/US2004/034081

dehydr ogenati on-i sonerization unit is configured to

dehydrogenate at |east a portion of the paraffins in

t he second hydrocarbon st ol efins, and wherein

t he dehydr ogenati on-i soneé'g%&g% unit is further

configured to isonerize at |east a portion of |inear

olefins to branched olefins, and wherein at |east a
L. ponethed ferfthe produsicsadtabinhdisrmeahelstcomptisinge second

hyd b | . [ f. th .
BB S OB SR i A S s o
hydr6gdatio anit, G HBréin tHY KydrDeamainias SR totﬂ'ﬁ?o??ﬁa[‘cg at least a

hydr ocar bon stream conprising ol efins and para ns,
porsind ohhlefias m the firw Agdrogathen stream tofparafing land wherdimattlbast a portion

of W A SO AL LR ¥ iion e
hydhy irata dhédihs Forme a8 dofll BydrobMes 0§ty | ation unit,

wherein the hydrofornylation unit is configured to
hy dingfodpeipg teeseernd) hydsicatbopsireann intoh dehalrogemhiiorsisomerization

ol Bt 5t GHSBGRER BB S FERLA AR Bl L o
leaftlaqsbie&to thé PRAt iR kieQRObR] 15AMRARE $trark 'Ecﬁ@fé?ﬁg a?h Kterein the

group. 2. The nethod of claiml1l, wherein the firs

deltyfehgenationasosenzatin usit pr dberemnfigaet & Boseties atTeasps pbrtion of
. pro s. . The thod of any one of clains to 2,

tindis et et PP bl bR S e aoe T G SR ns
cor%%xeﬁ%rcﬁftﬁé 80PN RSk afb FAYHRAN R %plt%%st %fpo idnfiBe ?Jﬁ)gucts of the

nmet hod of any one of clains erein
deltyddrgen@ matand nsonrirization wipeticat deinad thardtledmendlon seearaniye third

rom about 175 C o about 250 5. The net hod of any
TR R ROmPTis T e d PRt LY BB S LRATon of the
olef’;ﬁ? RARBE AikthyRAtocardN AL R88 s ‘ijlaﬁér'ﬁeﬁ g%%ng%x\g?en about 250

L/ hr and "about 5000 NL/L nmet hod of any
oneintfoduting asledst b @oijonvdfeheihird thigérohyrtiow geerat indma uni t \
| sS.operated at a pressure range.from about 10
hydspiepEiare gmf:a@s%a thastydzetrpayipiqneent i CombITL prefprmylate
at 185 a 3BRicRlor e 18Bnslintife Bird M@fohBoh Bfeam to produce aliphatic
dehydrogenation-isonerizati on unit I's operat ed at Ta
alcdlmripendtherin atrigest & poricaldtiie (30duded tliplanoulcohOl complises a
The ﬁt hod of any one of clains 1 to 7, wherein the
bragehed #164 8F%i on-i someri zation unit is configured to
ope u :
2. P b oo PR Wil 98 BT ARAYn B abtis radpogg from a

Fiseley-Toogschfpravess. s 1 to 8, wherein a residence tinme of

at | east a
3. The method of any one of claims 1 to 2, wherein the first hydrocarbon stream

comprises olefins and paraffins having a carbon number of 7 to 18.

4, The method of any one of claims 1 to 3, wherein the hydrogenation unit is operated
at a temperature range from about 175 °C to about 250 °C.

5. The method of any one of claims 1 to 4, wherein the hydrogenation unit is operated

at a hydrogen flow rate between about 250 NL/L/hr and about 5000 NL/L/hr.
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portion of the second hydrocarbon streamin the
dehydrogenati on-i soneri zation unit is such that the

weoemsesssdn | evel of the paraffins in the secopdr/us2004/034081
hydr ocar bon stream conposition to olefins is |ess than
about 40 nol e percent. 10. The nethod of any one of

cl ai 1.1 whereln . hydroformyl ation unit |s.
6. ont Pmrlisdcd apy B St 05 DR B e Bentlph b is pperated
at Bprefed lagafreah®bet 10 athbsphErishodbaft 5onymepaert. cl ai s

1 to, wherein the héqdr.ofornyl ation unit i's operated =
7. at &he ewhoded ane apeeialaime Irtadgeheregnibatdobydragoai®n-isomerization

about 300 .C. 12. The nethod of f clai, 1to
Rl o Pl B P oul R R PPy Bl
8. I eaghé aRtRUrEARY odEr @hifhstiNg THWAeREOHERdr&stnb€@Cisb@Brization
stream conpri ses at |east a portion of the unreacted

uni¢ israevfigired toparite at hpressung/tinge Sohoabout 0.8 hatarndpletre to about 15

¢ I eagt a portion of the produced aliphatic al cohols;
AMOSBATSY i ng al i phatic al cohols fromthe

9, hydrat aleMod@ifiaf ohEECIIARR 15th 8 dMMetcth ﬂ){'éé‘)gié{di@e t#ne of at least a
an

paraffins and unreacted ol efins stream and o -
pordibi ol dtei secaiddyduicarhoo diream & thealehydingknation-rsothguzaipnatnit is such

ast a portio t he_par.af.fins d unreacted ol efins.
that S rdion AL b e BDR A eOHe E I REFTZ 0D SHEh FYmpOtion to
olefii€isBishRsh Moufh@i®e patbigiei n introducing at |east a
portion of the paraffins and unreacted ol efins stream

10 nt dhe hethhdlofdnp genaf ¢lamsi lstorfe mihzeetin te hydiofororylgion sies is
conbi nin t least a portion of th raffins. and

configeeoateBreereater dhpabphatrpresat pLABhale YRS of

11t herge %%d@fqﬁ;? 6 ; aifls 18R M0! QhBreRHAE By @ oGR8 unit is

stream upstreani o e dehydrogenati on-iSonerization
oparaietl abmckattdrr teohperange adngk diast aloup d0@ TGOt dout 3 °C.
compbi ned streaminto_the dehy ?nati on-i.soneri zation

;
12ynj tthe eihpd oray ARt Aodaigr %tﬁ}qoﬁ%t@fcwwwrl to 13,
fur thaf QH}?drbﬁngﬁ fatibR b daLHAE SPGB by He RS the By BT hMt Rk reaction

t he produced a atic alcohols rnto a sulfation unit
steeanl/ mmaieLatedsky parttionf thei inreastedroeinpohdres efithé dtirddrydrocarbon

unit is configured sul fate at | east portion of
sticg@ %@%%&fq@%l%ﬁéﬁlépf‘@u poA bGPl ¢ sul f at es;

wher.gj . t L. |
o osihalty s Aohls 40 4R Il BAR oot Bl %o produce
a pdreffitisand hereaotydbkfihasticam andi do dlphetinilcchol prbduict stream; and,

oxyal kyl ate at |east a portion_ of the aliphatic ,
al c#HEIdycing apleadtddoriinn e thy paraffins R ynregffed elefingstream into the

dégﬁ,&ﬂ%ﬁ& {gﬁ[iggrggg.hzggoﬁ pgit oxyal kyl al cohol s produced

sés bran oxyal kyl al cohols. 15. The nethod
130f any needadf cidiai 125 wheitein ihtrpdidirg ati 18ast B@ortion of the paraffins and
dehydr ogenati onj sonerjzation unit conprises. a ) o
ungaeiod plsfan sirsasninte hiesiehydip gerati et smpEzatis i iggpwpgisescombining

at least a portion of the paraffins and unreacted olefins stream with at least a portion of the
second hydrocarbon stream to produce a combined stream upstream of the
dehydrogenation-isomerization unit and introducing at least a portion of the combined

stream into the dehydrogenation-isomerization unit.
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catal yze both dehydrogenati on reactions and
i sonerization reactions in the
waoetnpasTrgenat i on-i soneri zation unit, the catal peT/US2004/034081
conprising a hydrogen formof a zeolite having a
ferrierite isotypic framework structure, a binder, a
cok el i o I
14 oy Sieticl dtanf BP0 IAmeANE 13, B albrising: ot nod of
any imrduahg at Rasta pbriion dfShe poeuadrulibhatic alcohols into a sulfation unit
ehydr ogenati oni soneri zation unit conprises a
amgp ‘P"D’g yglfloaéﬁgswh%@rt@ HilfaHen ppigisonfigurse to séate at least a
: . action .
o B R EipBarld {Rincl AT e A0 SR, FORRLY Ppgion of
thechbiphaticogéhiet erafuct esmiprizsepbiahéied alipharrsafthiensnd Wherein the
ol efins, and wherein the second reaction zone is
oxyadaratipmruset 18 gonfigymed orxyalkylpisas least ansrtiomaf b aliphasigralcohols to
i i rein._at .| t, a
prBbEs RSP RRRIE WA B 0e83 n BRI DB ARy Brocucea

cothyiilies bambisil styagmiasiblat | east a portion of the
products of the dehydrogenati on and isomnerization
15.r eadhs Bisthodf gy ongp daimgdrio d 4r whereintthe dehydiogenatios-

. : .claim.16 In.the first .reaction zone i

o BBl PR ool o0 B Pl b RO oBRRG 0 B

catalpgaiboth A6hydrogeBatidih@adtiinb sl Rbmetifdtivn reaiSheinthé he
first reaction zone is operated at a total reaction

dehydeagenationyserperizatian goit. the oatalystraonphisings hydebgsh dorm of geolite

ces. .19, ~The thod of claim, erej.n a
ha MR RS T Al PR LR, g olsh 5o P g pempound, and
a pa DG BRResdionPIOm Bidd Wnigousid. reaction zone is such
that the conversion | evel of the paraffins to ol efins

16.j s Themethodwl abpone airlamisd tpdbcwhereinae dathydragenitonh- of

. claimi16, .wherein the second reaction_.zone J.s erated .
isorfieflzdllon init QIR ESS AR OhioRBb NReBRp e A2l s ¢oagsgomriscs
a fitst r&tBdn zoltendRt BOchdabadonizBhd vheVdie iR fﬁsﬂ@&‘ctﬁﬁ%?gis

reaction zone is operated at a hydrocarbon partia
corgiguash ip deliairogsmatei baast apottiart ofiyspafénetocnidiizh end wherein the

t h . .22. .Th t hod .of f [ t
secd BRI bR gt T Aporaet IBete o
bra@éhdd e fERCAICWRA SIS BB b3 S HE Xhlehf8d E&lﬁpéﬂeﬁ?sthog éli:le second

reaction zone into a heat exchanger, wherein the
hydreenlzongreainsand ah fsagfua redtioroof therproglutte af thferdshydrogaratipoand

. of .the secaond drocar,bon stream before it enters the

150@8%6%’6’“1‘8%?@??%?&% ?rfigﬁé}o?‘ﬁ RHRBY of any one of

17.¢! aTA®mbtHod of €1aih 8! ®h&tetntRe first reaction zone is operated at ?(te perature
dehydr ogenati oni'soneri zati on unit conprises a stac eg1

ranpe fomadbality30 Kdfdbgut @10 °€h, wherein the stacked bed
cat enati on catal yst and an

18.7 5 o Rl st h clit Ay Whereane L fapiaah o 1t hReratod a & totl
reaf’t:ingpﬁég%sihlgggjbe@@eéi‘ﬂ o860 £ aftl PRI SarkIOBbLIY. ¢ Sl fpR&EL or M

19.  The method of claim 16, wherein a residence time of at least a portion of the second
hydrocarbon stream in the first reaction zone is such that the conversion level of the
paraffins to olefins is less than about 50 mole percent.

20.  The method of claim 16, wherein the second reaction zone is operated at a

temperature range from about 250 °C to about 500 °C.
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21. The method of claim 16, wherein the second reaction zone is operated at a
hydrocarbon partial pressure between about 0.1 atmosphere and about 10 atmospheres.

22.  The method of any one of claims 16 to 21, further comprising introducing at least a
portion of the second hydrocarbon stream exiting the first reaction zone into 2 heat
exchanger, wherein the heat exchanger is configured to remove heat from a portion of the
second hydrocarbon stream before it enters the second reaction zone.

23.  The method of any one of claims 1 to 22, wherein the dehydrogenation-
isomerization unit comprises a stacked bed catalyst configuration, wherein the stacked bed
catalyst comprises a dehydrogenation catalyst and an isomerization catalyst.

24. A system for the production of aliphatic alcohols configured to perform the method

according to any one of claims 1 to 23.
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