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WO 2004/ 072000 PCT/ US2004/ 002958 METHOD OF PREPARI NG

BRANCHED ALKYL AROVATI C HYDROCARBONS USI NG A PROCESS
WGTREAMOFROM AN | SOVERI ZATI ON UNI T  BACKGROUNDPCIFUTI14B:4/002958

INVENTION 5 1. Field of Invention The present

i nvention ener aI relates to systens and nethods fo
MEFHOR PF RRE ﬁ}é{zp ALKKL ARQMATE HYDRQEARBONS USINGAPROCESS

particul arly, emWRﬂLMHmndemHEmmhaﬁNﬁeNémmrreIate to

systens and net hods for preparing branched al kyl

aromati ¢ hydrocarbons. 10 2. Description of Rel ated

Art A kylated ar ongidKGROLNDOSIEIIIDINVENTEON Mpor t ant

conmpounds that may be used in a variety of

appl i ciadid ®@Senti@dr converted to ot her chem cal conpounds

l(,lge he SfeLégn @\%%&g%%bral? l“rlcleliteosr‘-t]qast ste; im(c)i rlinseﬁlfd? tg‘rgtarsm n’ﬁéé/l altz)renatic
hy@teqaré?rgewrspar@@abser@?ﬁém@is ries‘rr@@énerelp yelatewst@ts mﬂa%lfm preparing
b EHIPAG drdudBe Whro@Rodl Kyl aromati c hydrocarbon may

i nfl uence the operties (e.g., water 15 solubility,

b?od ks : 61';n&)“%/[ld wat er detergency) of the

sur f%hﬁh@omh@vyépca@@tsewemﬂmmo@m Ehatnpag R usad i Yayity of applications
or Sdn @B th 6thel M&fn@e@ &ﬁt@&iﬁds &9 Euriﬁ&(a’iﬂ}lhl&natééﬁtsﬁifact&ﬁsl hi9 ibd distdyin a variety of

. be. aff of the al kyl group. As

”@ﬁxmmjm@mmggdgﬁéF¥sﬁ@ ?%]F%group i ncreases, the

hy drigpirigtiad Fwoseion of an allyf grpmytie thro@rbom%yetrﬂf%ﬁr the aepertifs|§ ., water
solabiTBlodeGra&tilith, 618 adidr detﬂ?e)icyﬁj&f @k QRB@int ahilbiSisterbddEpriviee from an alkyl
aronla{.é Qf!irlg‘crartgfy%la ?Qr%/(a?nrplreguzace{e r C}{l y‘b% a&ectgc{ bg?me% %fg%era%h oul? As the
lmbqna{wé%ékyt gap n@@qﬁtsahwyéronwlﬁwmﬁmm aterp of the 4Hd premptly Situctant
ma@ raéueayé trRg, thk Aty sa@nmﬁd/atda&gemy@eﬁora&cb bﬁh@ilﬂywronﬁ&fsﬁﬂfeﬁtﬁnt may

decrea S, tI1nco ao.ra%ixc br: a‘]&% n}?atlc cr:ltasml?llr fi %1? m]? u:mber o u!ztgrxcf T térpa%{ ckarbi)n atoms into
O d-wat er 50 or deterge

thqﬁﬂ@}m{tlp@of the plod arpradgiie sumaﬁtqn@nqymcqqqsgqllﬁqoﬁgvatehsglublhty and/or detergency of the
all@l &(ﬁﬁ@d‘ sa@atant hvhileyna@ifaingio AR biodeg@dability Jﬂﬂet&@ﬁu IMhe @bdnt bydRee of
chmrg oE t@e q]iyingg%g qf oW 1{7&9 ema del%}éase glr ngdggra %n AL ? surmnt and/or detergent.

ease %’ra atton rate " of a sur
and/Bymchgdalat ag@wtw hyBpatvens ad catrregq of a brenrhndiafyl H’S?BR Q%%ﬁf‘ kPR gromatic
gr@b EB6QHH QSR Grofk ard cdip AT £ Thedt|akyt|arofs OAIDbrEBLED bxBlditi Yo the linear alkyl
group oﬁgnches of l%m?ap dik ryp% nsC xga?fd cﬁ el%}{e or rg glg)éat%r 1%‘8\5@ %%ggr cﬁél group or

near a ranc
comwﬁéaw thegpeqd yBran% m@fi@%@ ma%% ﬁ‘é‘ﬂé&opﬁf’r Hghe ar»lﬁylr@&?s QPW}MY and tertiary
ca@br th@She @agénﬂ i le brgked @13 Q1A lorofifD ITe r@ulnbgd bfaltut;@naal k¥ dertighy @ihasE, may result
I,ne | |
fro% tLe hran nﬁ gllt%( 1¥1 11%{)%% AIQSQJQ;% hg ﬂ%gﬁaﬁ% a%P] edgj qau]at%%nc%g&satom

fe@fls @&ﬁﬁfmﬂ @elattbéfrlﬁia* ‘}P“‘&‘ﬁ‘dant/ ébfdf"féeara‘j?ms 4R e??éheﬁ’ﬁyn 5] @ma“" ring system.
Pr esedifaciait with DEraiorh eidy! o ifthdiyig qee@itPanddhtifyaiteis nef have a lower
b1<%«le'lg§‘z}d F])n %[e%ag Q gxréc?ag VL]T% : %me E]QIP)SY)ra%& aﬁk?/ls %uh A CP.; %%IEIH e

I Ng pattern In rou ereln
“biofreradshle efrs tog mats%#lﬁteandna St e TR AT pRbecepl i natura
agh®s. EorGRHPI0 An Ali@Baridiah edp&inRattusifoilpadustpet aaﬂycechyldg’e(ﬂmnt a
bl%‘ég?a%ﬁ%og ﬁ% op s%mlf;‘ 5 }%gﬁ}mg ; ancgrﬁ acgbeﬁ{ ﬁsﬂ?outg“ff{s xgger e £ ﬁgﬁlegr;ﬂguon rate of

actant wt ncl udi ng
sof P ek g/ G entepp Ky y Eithad GHRPHERP! HaBEr e fprbed by Nicken
et bli i6 cmgkadiatoh 6ITopraduts dfltammacia Uinéa alkgbthzend Sutfonste, b Ervi2@ime@4l Science
- group. As used herein,

MHE%%QE%QE%EEP$@%§%%erS to a material that can be

chem cally altered or broken down by bacteria or other

natural agents. For exanple, in a biodegradation

experiment using a porous pbt activated sludge

treatnment, a biodegradation rate of sodi um

2- - et hyl - 2-undecyl [ 14C] benzensul f onate was greater

than a bi odegradation rate of 35 sodi um

5-met hyl - 5-undecyl [ 14C] benzensul fonate. A detail ed

description of the experinent is described by Ni el sen

et at. in "Biodegradation of Coproducts of Commrercia

Li near Al kyl benzene Sul fonate,” Environnmental Science

and Technol ogy, 1997, 31:3397-3404. 1
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WO 2004/ 072000 PCT/ US2004/ 002958 Exanpl es of

conpositions and processes for the manufacture of
whe@aoroo al kyl aromatic hydrocarbons are descPd?TVHslzobmoz%s

U S. Patent No. 3,484,498 to Berg, entitled Process

For The Preparation O Aryl-Substituted Nor

Par affrRies o fAPREHT BB g7ocessey, f‘§ hemapigire Rﬁbfa“@“iai“ifl 21‘5’8‘“% Iydrocarbons
arp/Besdribe i@ B.iPatertt Nai 3,484,498 Berk. @dtitledPPocasir Tie PrepiratiolUiC Ang-Substituted

N&ﬁlyllPQxla#ﬁ@ﬁ cﬂons&l Ib(y lP?rgnlt Rfle @ergé ’&) mnggﬁ letlag eﬁrﬂéﬁ@lohegs%or Producing

A&%mr n%At ES Zeoljte truc;1
oo I P STt B ST oSS EFoohe SFEPE 8 o US. Pt No
6,18798lCte Bigrinkigpeli $PRI0 ehtidedr TBroddss Fhratkddering SuryhiiieneAnyd /af1ilisaneSulfonates,

c&%éﬁ&ﬂ@%&ﬁoedﬁQ&?&ﬁhﬁd‘tﬂé@%ﬂo@duced Therefrom and Uses
hereof ". More recently, it has been found t

s PR e HE PP PP S BIOFRHES HEpEv difrent, mor
deglfablf progerites thawpwr@ctangiderivedlivindingr cigfias. tHoegaripeagurfgtants dgited A6 branched
olgﬁE ﬁaVﬁgchage@mtér sd’l‘lﬁﬂl{y lﬂllpl%\f/eh B&ergeﬁcgﬁ o%@m!d ?wepéﬁg &ng%rﬁlgglespmpemes

derived fromb fins have increased
coBBirH? TS R aneaéregrsg‘éfﬁwob POpBTRE einsop a Fischar-Tropseh
proes ephm bhendkag degraazivile ophogent ihe®md Onbodngdas linehr blefins may be

wﬁ%ﬁéd%& BiHaRd Q%E nglg axI 1§(ﬁ1@1£aﬁ<ﬂe:§£1ysp llﬁ&t trdhhed 3&1‘391&{%% & 0 I)roduce
branched ol efins froma Fischer-Tropsch_ process

sugfpepapts fRptprnyRore e eldrd s meresHuhie o ﬂ%Fé’F"dElfefd’f fhr Fighesfyopsglptream. In
geheral Stster- By avee t8qd té jreviee it efourisof piefns. Hecreag g elefinadntent (e.g.
brluﬁﬂe@ alpﬁ @l%rl@rgeng L)iecrkasaér-H&Js&Qtre@fﬂ Iﬂ&?ﬁggagel tﬂe%tzdnghﬂc '&lﬁlg @ét%%&eam

The branched ol efins nmay be used to produce

surfactants that are nore desirable and thus nore

val uabl e to the producer o$UMBI8R¥i scher - Tropsch

St I @R exdoblimHERABH ermatlaya&a%nsﬁram%mmar@g G:eB & hat ROHed iQmerizing
01%% ducelm nor amun ) easing an ol efrArfrt

P EhEoTEREEn vk iﬁ’?l&fﬁ&%’é@&nsarrar 9‘1 u~%‘| %ﬁﬂ-‘ryn °EBRtEAYYjoBongy After

allFiaf@ivéthe Fonppsiotirostbpre amenrtey cimponegasan thdpikyletioo moteksonay ad sty@rated from
thg’lgrorfu&g a1§}tl bLERIR: hydr%ca}{mlr ﬁocﬁas %Igﬁgé nqﬁxgg {)are@tld%ﬂ@am ﬁaﬁyo@% jegted toa

oSSR PO b BT AEES Bt Sl Sl L o
dehsipamptior prdees ey bensycird inchistotis ddmdrigatian Witl at e aromati

h y d rIQﬁl@rﬁzQ@ﬂ oF oleﬁlﬁstu?s[ prgegss ﬁrle!ﬁ]y Jn%tol:c%nin ‘AH 15&143&:3@05 9{{@&{1 &1 embodiment, a
pr%% rocarbons, unreacted nf%onent s fromthe al i{wat i on

B Ry 8 L ERP AR BT P BB Bt g phvins on merge
caghprowvarbdr ot § 816 Cla pbanbodimet &l prbwss fdRbatrednf dntadngiamistoiveization unit includes

hn%ﬁ B@ﬁrﬁ%&%am%m,g@yvergge cm nﬁrﬁlte?ﬂm; @113, Asused herem the phrase “carbon

a essto rate additiona
R TN NN LA R N ——
anfigoprizttive unitdedeyrad ﬁ)@eenlaicheoﬂiromm@ees Imtty isbyeerization it @tiedsigagktion of the
hﬂeﬂ‘b@ﬁﬂs e Hy&&%&n‘ st |nﬁf‘beli|§ain&nzecﬂ 1 fam&g@& leﬂs C"ffhe Q!m%lﬁeld BiSfins may

SRR R t—
m@nltceﬁq bryis gt liingw e metabringhing pil/pr efigl\prapghipk. Uthe ishrivaniestipn process may
prsziuefbrarﬁe@ib@lnmr adldk Rs thAMRG. s@&ceﬁ%@rr@ﬂﬁc qusr@rmpdarbauaﬁféaﬁr

fro In an roc d stre ,
ent o P So R FO T t RE R 1 o o i e
isqylerifatiqnamiy rfdhe fydrocefbb sirsantyaay ibevgixeinvith the feadpgeandy Hiemtharanrbemtion of the

olffﬁﬁ@dﬁleﬂ{% tﬁe%oﬂl&uatﬁmﬂs Rfkr 06 F8d dteamt iYBocBbH ﬁtstﬁ‘e 15091%29&9 unit, the resulting
rbons in

S s et BB Ay BEeQuRor Brton sscams may
streamentering an isomerization unit is derived from
a Fischer-Tropsch process. In the isonmerization unit,
at least a portion of the 30 linear olefins in a
hydr ocarbon stream may be isonerized to form branched
ol efins. The branched ol efins may have an average
nunber of branches per ol efin nol ecul e of between
about 0.7 and about 2.5. A branched olefin my
include, but is not limted to, nethyl branching
and/ or ethyl branching. The isonerization process my
produce branched ol efins that include | ess than about
O 5 percent of alrphatrc quaternary carbon atons In

Y o o o o o
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WD 2004/ 072000 PCT/ US2004/ 002958 be conbined with the
branched ol efin containing streamto alter the
w@oemgeropmt i on of ol efins entering the al kyl ap€DIS2004/002958
unit. Al kyI ation of aromatic hydrocarbons with ol efins
cur_in an_al kylation unit. |In an enbodi nent, an

b o P SO PS5 HomG 8 SRR 21 4 CPEBiviSP o sl Prisin e

algiatloramibmat i ¢ hydr ocarbons may enter an al kyl ation

uni tAlkyla’f_lonl o@art)rﬂ'a%a ﬁ‘}ld}%ygﬂgﬁsl v ol%% Inay Ogéu.[(in%ﬁ.{yl @on tIn %1 m%gdlment, an

ﬁg&j aronpti c rocar bons lat ed

o R P o 0 B P gt dﬁ%h"’éf@&}’ pion lytaion it
Inglteraipimiot mitpst Gatic@rtiah ke ammairhydr@arbopchh goasbyNRE itk least a portion of
thL @@ﬁ& inthe M&a{rﬂ)ﬁ st{:éfnn torB?odIRE %P&&&uc l%lldtlgaa]L Rﬁ@a@é a%ortuR of the produced

F% rocar bons may i nclude branched
alfypyapaticy yﬁ’@?"fﬁ"?ﬁﬁ“%?ml‘% & b‘&‘f‘ﬂ’eé akdegene &%ﬁﬂfh‘éﬁ?ﬁ@n °f8¥e uprppgied components
offthy dlydoc@abdp etreais {at le@in posibn df @aGttedaropticty@ta®ins bHd k6@t @6Htion of the

préhu QB Grol I EAGRERANS. @onymaahqlgtﬁ,ﬁ%m@n 5&9414 ion of the

produced al kyl aromatic dr ocar bons form an

al kytes B?f’“f"é gihqraratiag W’éﬁ&ﬁﬁd olgfps, ,&f"“}a%“a%’ih"‘-‘éfbﬁ’é Frdjafsy] axgpatic
hydfeertossifath fiec aigylatione@aat seemalagbel sepsratedip GidlEd 0 unreacted hydrocarbon stream
a.tb)ﬁdz[‘llgrpz@‘;nggﬂﬁrdr@&go@ Ip}swct Sﬂ&]ﬁn‘@flé u‘;}reacnzx gyrdgagﬂop gﬂﬁ% £ ?%g&ﬂ? separated,

yl'atjon reaction_stream may be separate

ma??eﬁﬂ?%%% & Prpd PHEE BRIl dRfos s 5 anrqgmpfic lg(ﬁfeﬁﬁw sgoam. At
ledyipchontioraaf he g eaptedoduretic Iy drpceden stréh@nay berreaddd ecthd wisliama atib on
St r %@dﬂ@éﬁa&ﬁ oti;p%may §c%ﬂﬁfaa({el®gmgenit ?ﬁnﬁ aft Q&%%EHE nttc}t?a’st a portion

?fg‘iﬁ ar a fins and unreacted ns stream
o AR ) drie %‘i‘re%‘blﬁayﬁtfré‘&?ﬁydf%m“?né’&%tm the Bf'ardmgﬁmuoafmﬂ at
legstpgpontip o the p@ai‘ﬁra inGhegtuiaiind vy dhinea@adloBiins Stehue aAy teEshydd@enated to produce
oldHRE W le%ga 1;09.1011 %e%!oﬁﬁé&d%ﬁeﬁx%%aﬁ Q&ttthe d&?&@ﬂ}{&rﬁg{%% 'eupcneﬁglf

ygara ins may occur in a drogenation unit. In an
OO TrE | Theaesuipgdfing 1156‘6%“?"6 FF@%?O%%%&W@%H BEffges may be
reqyripddiand reathorhast j prevsss gtemeymndiny theslifiei steeadl @lmyickiogenstoh @it and/or into a

St,ggg{&tendgqheg;gﬁerggjgggﬁtogenat| on unit, at |east a portion
yaraffins in the paraffins and unreacted

oI efI?F? 8 PR OB el ok Qﬁf@ﬁ%ﬁﬁ@%ﬂ%ﬁ%@%ﬁf@a goguet streams from the
abgile-@fstrivel probssel maydt swforpied b foomalofl arbriveic pifedec @ckont @ftbdisents, the alkyl
arbiB¥c &MdnbtestnBE inBE¥AEAGGRALIGR Unit to froman ol efinic

hydrocarbon stream The resulting ol efinic hydrocarbon

stream from the dehydrogenati on process nmay be 20

recycl ed back i nERIEFIRESHRIFAI(T OCEEE DELWERNES by sendi ng

t he Aﬁl/a%faéeg bﬁhe%‘egeﬁﬁﬁgeﬁtﬂﬁ Qﬂltb@@né apfatia th Ex@sE Ek(ﬁﬂd M[ﬁietart m%eneﬁt of

tn]io aShd gam entfelgﬂl)on‘gmtt e 1 sonerization unit
Pise RS pER Y Enbodpertiaad pronrey e ook awmmaﬁs@ngéfwss in which:
ar orfid. il devivisd sdeatib@rergor dehiegibodientfnystéunr forprddiigng branched alkyl aromatic
abo&@%gﬁ@ggﬂ@gﬁggwﬁom be sulfonated to form

al k aromati.c .sul fonates. |In_sone enbodi nents, the

1 ko Yhle e Byaatqn s st a pagus FRRYA5eines 70 8RR PRRSePPeiTiR gpbodiments
thegeobagpHownds wBRE ErmIDESGRIPTHEONG @F hitklk bdiRAMYed BSetail. It should be

uné&%ﬁ@ﬁaﬁ%%ra@fn stah@deaﬁe@ %@E} nén%?e[btake%& ﬂi’érldéd ﬁplﬁlﬁptﬂanvenhfon to the

aren he art wt bene

PP R iRt %Zhe &@F?ﬂ P iiedp s TR R A
altamﬁvqa @bmg wrelﬁretheqmr;eanti erofehEthamaanipentin Agdeied by thgspendediclaims.

which: FIG 1 depicts a schematic di agram of an

enbodi nent of a system for produci ng branched al kyl

aromati ¢ 30 hydrocarbons using an olefin isonerization

unit. Wiile the invention is susceptible to various

nodi fications and alternative fornms, specific

embodi nents thereof are sown by way of exanpl e in

the drawing and will herein be described in detail. It

shoul d be understood that the drawi ngs and detail ed

description thereto are not intended to limt the

invention to the particular formdisclosed, but on

the contrary, the intention is to cover all

nodi fi cations, equivalents, and 35 alternatives

falling within the spirit and scope of the present

i nvention as defined by the appended clains. 3 WO

NN AL NNy NN T ] 1 1NN\ A NN
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DETAI LED DESCRI PTI ON OF EMBODI MENTS Hydr ocar bon
products may be synthesized fromsynthesis gas (i.e
w@20vmto0e of hydrogen and carbon nonoxi de) UBCTIGSH04/002958
Fi scher-Tropsch process. Synthesis gas nay be derived
fromcoal or by reformng of natural 5 gas. The
Fi scher-Tropsch process catalytically converts
synt hesi s gas immmiwunﬂ‘lmﬁopmmmi‘mt i ncl udes
pri ?—Pc{roca.rgon 8%5% eb%s gslrzg s?nQI?eSls ;ﬁs&g r tr&ﬂ{tﬂ:e g{%c&%ogm a%d carbon

ol e gen contalnirn

moppxisig eingsa Flschrhgromlr}wesr sSyrtreélﬁgaammi 1@ Eersed o 6955 ¢ Y Jsforringg natural
gadT8Ye ﬂﬁheﬂ$ﬁﬂc&f@d’ces§ ﬁﬁlyﬁcfaﬂbﬁhdﬁﬁs@fhtt@:ﬁs gﬁsﬂﬁb Sm(x&rre@f products that includes

prlgar%)( sa{ura ed hyg.tto&ﬁne X nsbaroclgrléa)rd ounltI (l?tr o ﬁr% érn::jﬂ%nnpor !ari?_g e)r}rgenl_t%ﬁtamm%products
Thppra@és@ongeé?r@reamﬁcwas rnw usr%fvrélll@r(’é\fch@mf fuﬂr (e nzaﬁqh@@@?fel oil),

TubBEHeAi s zﬁi&bvﬂ:leﬁ:‘r FaddinCam prbductd pr&ﬁﬂ:eﬂib)&IFlsﬁ@r Tuyiéhi pfocess generally have low
Iev(élgggglgiynngﬁ. rgo me(a?s cﬂgrgtzli Cl?ttle orn hEhQ @(!ln[%rl%%zj(e g ](aro%atlcs naphthalenes).

_ process streans
pr e Faee-Tae ermeesarrws pavlaliabsivesd @@f?ﬁ%ﬁcwmﬁ% Hrieble commply products.
FoloX@iAl Bhear loleft@ ar coin ity Pfoditts GraCad d33nal fok i}‘le Poaeids bisurbabials, Using a
po%o f ertx%l st%eor tot h%ucQ Lnoegruo eiins crea?el'{ﬂe @&Sr@in$a§ue otL}J:SEImc r-ﬁ'opsch
ort1oh of “the process strea uce Ti1nea
prqsrswr’reqars Tarepguct predugiigg eostp rf@wél@aaeiﬁil r,ronsaar kyérogsfbons, 2 iream containing a
s1gﬁﬁ&ﬁﬂ&5mﬂ_6f9@£ﬁ1§ andrarnﬁﬁﬁ Sifoufitof @A ma?ﬂrsrte hotfeizdd | tRa W R{TAt@INo form alkyl

aron}at%c hg ocarb(P cl>'é(e:s|sur11 &eﬁn??&) stregnll tgro I’% gn 19&[1%1};139 %hsf ?rlor to alkylation

m con ant
may FRye Wdr‘ﬁtlﬂlbtrmeaqﬁﬁb(ﬁ f’osbﬁ‘nd/GT @hanspdbepypaliesopcgic ‘Eb‘"’élhfyé’éfﬁ%ll‘"iv Qléflﬂl process
sirbaben al kyl at ed to form al kyl 15 aromatic hydrocarbons.

Pro (‘Ag§ énge% hErQrE ?cf%crg Q%fféeglsﬁfea%le(igﬁé({s&l&l%[gk %&{1&% lﬂggﬂ“u%qnd olefins. Atleasta

i someri zation ‘un rior éaﬁ
pOﬁlprqf the hydesppriop piggam @gtba}n?@pp efdinser pasgfigy 49¢ olefinp, 1@@&1‘@%4 carbon atoms
an@RE B chrb@GOMEO NA Bydiétattonh feddlsyead fmay Fr@bthifa/froh € FisdRer Tk @B BScess and/or

Iro%:rtan etgyrpm &%ome agon ppo% gﬁsch%} chlgs[s% Ealgt(i)o]p ccfngﬁgnz\ﬁgyr b% @e[igcted o

n s’ an
prq"@aasraﬂaularﬁa‘rqf Prewdarn ﬂter’i@“ﬁ’}/ erra%ar%n%abrﬂé HHopsRpbiptionhgratalyst that
fadPphehanhfhoreae deaaﬂ afdfobai®n adks @l aafistHRS Tri@dh pRt@esdre deRBMY kidvm.
car a
%ﬂe x%{) % tgeplgsec%e?n T%Tgscl‘}%eag’n LRQI e dig@@d ﬂA( any stream, made by any

ydrocar
Pf‘iﬁrSé digpclugys @%S’@{% PRt pledhydr acﬁfé‘?né ey e & hitahe feesagk %ﬁée processes dieclosed
he@inl YOMETthZEltrbyedn sWaﬂ@xﬁ@ﬁontaﬁi @l 5QErecht 16 PSpEitent altfak, Y teaB i being

rSasthon.condi tio y be selected to provide a
saturt trcular mx 0 erco HI%ucts in the reaction product

st r élar?rw @aedar%rfged wwn%weﬁwdd%ﬁar argokpinpd farpueh pragking of
paia i ©kx dnl6r iERAshmeehtioh 6f ofinsd eGiudicdthl bl HRORS MeNERRCly@Sylene
oh%@n ?za!: An%r%, Ia'r?nrketg-dr i ﬁg' G’Qtep §T£%gs%§’ éhe%fc 18 rC@zluLaX Eﬂlﬁ Whemical Company

erence 1S Fi scher - Tropsc trea
(ugder thedradepjarfy @E%’%}‘@r@tlfb‘a@ﬂflﬁgﬁm&w Geskiaa PRy ga”dgzpf%ﬁir alpha-olefin
an@ frrdiinAee Segmstidi@dderiteMm U] Bgentifief, 51998 Sle, S@titlelr “Rtoesk For The Preparation

H?{yr 5091%&1% ggtpﬁ S. r@%n’t 9‘ 11@1'%1%]&%6{'19 Wo e10/161 %99@59'&) %ﬁéﬁrgﬁ Qha. teﬂ@led “Process For The

ocesses di sc Fi scher-T
Pf@rrr@a AEinsrR{lelEns Fﬂdais"nThF’ie?f e gfeﬁi@rlt"é‘ﬁ Alophgisg 9'31’??@31“ E@??f‘“‘es for preparing
linedr 6tkfinfiBom difyend a@rBdctitd @i [k&Pd‘l’ﬁ@t NS a&m,sattemshgg et e lpBGlefin
pGPL B ﬁ)at&‘?ﬁ’l?? WRS 1 1o 'hﬂso% %Hﬁle@%ﬁg b[gﬁrm‘r&iuctfoﬁ e s Sl P 3,737,475

cont ai ni n inS and paraffins are obtalned through
to Masqr k7t grpha “Pefrdrairdionasd B dret Ne: f‘r@ZOdPi g 8ivier 5t Fatiith
“Otifomaliz8fion RéacticTSy¥RI I VG of tk overnepticodpatSsesmeiude apbatiefics. Bipher linear
et hyl ene 30 ol igonerization are marketed in the United
States by Chevron Chenical 4Conpany, Shell Chemi cal
Conpany (under the trademark NEODENE), and by British
Petrol eum Cracking of paraffin wax to produce
al pha-olefin and paraffin feed streans is descri bed
in US Patent No. 4,579,986 to Sie, entitled "Process
For The Preparation O Hydrocarbons”" and US. Patent
Appl i cati on Serial No. 10/153,955 to Ansorge et al.,
entitled "Process For The Preparation of |inear
A efins and Use Ther eof To Prepare L| near AI cohol s
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WD 2004/ 072000 PCT/ US2004/ 002958 internal ol efins may
be commercially produced, for exanple, by the

webdoaio7208¢ | on- dehydrochl orination of paraffi nsPCT/D§2004/002958

par affin dehydrogenation, or by isonerization of

olefins. In an enbodl ment, a feed streamis
m&’fg 8 sCaeey P oopRetitl 8oy o eIt the shipriation fighydrochlorination of paraffins,
by mefndégdibgemtiohe dy iselegfalianss aifBr-alefied ol ef i ns may be

use dIntaQ erﬁlo!ﬁ%ér@ta ?eecﬁs[&eaﬁlr 1%@%&1 tcﬂXch[lcQ G ﬁ)FdQ)QaQbP Qtreg{ 8%%’?0&1(1@8 branched
a aromat i ¢ hydrocar bons
o e ehh P 5 S5 AT e Tl sromatic
hisiEpcai@ns Ght feddtraam imgHaveaupekatiih @idtent rAE: H@iﬁ/Eeﬁ atdlit sbyerdéﬁlbgmlght and about
9@1tercgrh @y \I/e%fjof ‘§1L fe&@géaml f c&ﬁ[nteﬁbdam{%ma Q Ge may 11;71‘%@ d I?arag.n o?ntent

stream rra¥ have a paraffin conten
BT JET DEHPO BBy ‘ﬁrﬁﬁ rpyaffiny fThefeed stoeprm mﬁb@é*a mslﬁqeelafiﬁs Bty olefin content of
tha Fesdstreamonay teebedka@faboniSl0 pefdast bpivedht shd aimtse pktrceﬁfby wdidhe H erd

eﬁﬁoﬁﬁ@f@sgﬁég es,?egrg %; l‘gje%a’e @@%U&ten@'&ea&?{qgn% percefit bV\@ﬁ%llg Ieffrljllp dI‘he

W&saw%i’ fihe S5 e3P lﬁaé(\ﬂsm%ﬁlilydd?céf%’?nﬁh%mnémragg Pagban Rymber ﬁaaﬁn@*@m 40 30.
Inpe Frg@imeryyan wetagitbrb@lneritend the IfaeocdtnGio ApaISirdain Gy Bhge B8 4 t0 24. I
otﬁe% @,gbom&sam B baRGH mger YR 9@5@%&1% QM&mn o F a8 ?{oqg or from 10

n. number ranging from4
‘°dﬁ %?f%"r%ﬁ& wag ela i n}ﬂﬁh‘lﬁ‘é’Fﬁf%’F hﬁﬁ@fﬁ%ﬂdﬁﬁ%&ﬁﬁ%ﬂ@hﬁr fhat fs &ighpr and/or
logrtritiam five depiyed catvg eunfbprgamed It ©me dubodimentspd B ktreai @ BRRETom
48 M r t may range
Alhar G308 s%?sagg%gnﬂaﬁﬁg& brcer éngfe §Fc b SAE MY range
st r e3t ?F&’fﬁluf‘?f& P B’*Eﬂe“r?ﬁ“nf&rran éf‘ﬁ‘ﬁ“’tﬁ‘ﬁ%“én Wit uﬁgv%ﬁs Bengrolsfng gnd/or paraffins. The
mprgpolefig nay Baf Hidear oihrddehed srhaitre. | The AbngoRfins @BHaGran albi@Weinternal double

anE' Sfhe FlestrQ:ﬁéﬁaEx ﬁlgiucﬁe @fé@l@ B v@;ﬂﬂ?@{ercgrﬁlg} Te, olc e é%ﬁ%oleﬁl]gs present may be

@1 g eed stream nay b erived

et |°‘%f’t‘1n%?ﬁ<S‘6ﬁlﬂghé“hﬁ¥>d%rb°§§kel§ta} e Mg e EaSts i et bovt 70
ey gl olefimrrgalpbf-oldiay di olnemr iy Kisletal sfruchife. emmmaﬂmﬂ&eaman which
grga%? g)al?‘z{b&ﬁ mexfc&’l! of leof lth% gl@ﬁ!xﬁ&e@&lés Qd a lgIQil oﬁeﬁﬁs‘l?a I]ng carbon skelse/tal structure

(?Ie i ns an §1ﬁ’ f1ns. nmono- o
mij g e o g B‘anﬂrff b S Ridoarbor i st feved Tom
Figrbey-Thvawepramass aln plvg eobodimaite i fral sra@uizivaes ol ah. whith & 1€ edut 50 percent

of e LRATTh SR esipREhtfleni@l.ehddlS 1 n Which 50 percent or nore
of the olefin nolecules present may be al pha-olefins

of TP B SFP YRS o EE AFRooE) P HCIR By subsinizd benzene. Tn om
engbpdinent. gliod-subjtitited bmtas inusedds o clibspint benzead in kie aﬁiessahm&tsubﬁ&uted benzenes
m%rQ;e RECLM: p@l@r stQﬁlte@ Ilo%gr aﬁc vAL&ned lTRJﬁyﬁsLlﬁ&tﬁeﬂtsof %1 alk?l substztuted benzene

|hnear car bgon sk e ? ructure rocar

mEYRARA CHBPR MO Apogine Pyt 3 Browmﬂmmb@w%ﬁ frop tog) ﬁmfelfle ‘txﬂ@les of
a‘maé‘F Sompawyds clydecist @ et latifpdia-belzak) toleng kyldes| diyBakene aknk26d) n-
pr%mén%aind Sthdr WohoU 58 polfBVer Qlﬁyi}lﬁéﬁz%&s 0 Gl L,,h%hlﬁe %"P&% e TRALR

Jn Iatlon of aromatic hydrocarbons. Suc [ ream
w%ﬁ“ 1 TR R R RN R “ﬁi‘%&‘f?@ﬁ“ﬂsaﬁ%@h% Poideed gureq. The aromatic
hydroprebons mialebifedintd the resgtof dedtly ertnried in aj smiblerahe Sea@ivedrdaRis sdvlnt prior to

adifidnGbmedikla8A%hi about 50 percent of the olefin
nol ecul e n are internal olefins. 25 Aronatic
oo RUTS S e dhem Poatieg gt yRetPp A kgl dianatc
hYﬁeqqlz’e:neA st ls’@rbpslfoort stitamcortedtizeiiins ahdpa@fiins i4yland isblditzation unit 110 via

fira bdaMlir 136 b@E ﬁﬁt%&cﬁ&mgﬁ@@eﬁrﬂ gla}l 1§01M§ ﬁyq.ro@a%bm?s with Q?‘:Ivér‘rigu Ea?l%n number from 7
nzene substituted benzenes

o R LRG0 oy AT IRt PR osgRysenm inchdes s
01% Feqeain entppdiments Kiselfirssyliotaibbugredm iof stam detivey from a Fischer-Tropsch process.
substituted benzene nmay have a carbon nunber ranging
from1l to 5 or, in sone entdodi nents, from1 to 2.
Sui tabl e exanpl es of aromatic conmpounds include, but
are not limted to, benzene, toluene, xylenes,
et hyl benzene, cunene, n 30 propyl benzene and ot her
nono- and pol y-1 ower al kyl benzenes. In sone
enbodi nents, a single aromatic conpound and/or a
m xture of two or nore aromatic conmpounds nay be used
as a feed source. The aromatic hydrocarbons may be
fed into the reactor dlrectly or n1xed |n a SU|tabIe

N a o
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olefins. In certain enbodi nents, the first hydrocarbon
streamis a streamderived froma Fi scher-Tropsch
wWEe@ees®00 5 WO 2004/ 072000 PCT/ US2004/ 002958 PATES2004/002958
al pha-ol efin content of the first hydrocarbon stream
may be greater than about 70 percent of the total
Thy h‘ﬁhﬂﬂt@fm ntent pdheifiFs byrinqeaf sty 18 D487t e A B h T Oppieabtihe fojql amount
of bieflRRtieZiat Hy@icathtd dreatn] @y isdieridat@shit 180,pOkdsi agbrtiaf of thA Glefins in the first

hya'oc?irb!)nnsﬁ'ealngn %beqigtnergz%x{wto ggﬁ/ PJd?féﬁ'fs g)cf)ﬂ)d&g b ety Wcaptgn stream.

I soneri ze ranc ns to produce a secon
hyd AhEsghhodiments 4somerjzatiop gt 110 1Haydays %?rﬂ@ﬁ?tg of entry to accommodate process
strba®i® Bl cdseebr@EltidaN The plck&s silyhs hayte G8e vikdr aﬂocepmig Riii§ asdfor storage units.

Ex%n%%¥?&o%¢s§s%g & 6 BLREHRRA toh dﬁﬁeﬁﬁ@%&m‘ﬂﬁn Mk aﬁé’é other

pfocess streans nm from ot
hyfrpoaroenssipapy themrrctuée oéaﬁav a8¢ regaflins degeed fipm ?%er ProgesgesyP wed hgfein “entry into
thqaikoRERGt5on Sdil” BRABy of fr6deds Sie2amdintd thads@nefitionl unmhtoegh ohdor mare entry points.
di | l‘ﬁ c!:ont OQJ er%ﬁ Qo eﬁ%all s&ﬂg{a Jn ugit h??na %@gugﬁﬁat the pumber

streans I Nnc I NS ana para erive
of qu@mt@%%ﬁhe %?ﬁafb@@%t@ &ud S‘;ﬂz?q‘t?étéﬁmﬁéqmé’il%ﬁtmnéﬂ’ti&“?ns isrfpbglantiplfydhe same. U.
S. PRGNS, b E@ISBOIS]MMyI entitleS “Pedeésk fpr I@Iﬁnelﬁhﬁﬂgaﬂﬁaﬁ‘ OBfifis@AIR®lefiddt d U.S. Patent

? g48 5§50cgrﬁ_ujra§ @ttai gaﬁndéﬁ‘*ﬁoc%;ﬁ%ﬁ t:n/n 3 %m@a& Oﬁﬁt{sq"o Igcgfeﬁﬂé describe catalysts

ne Conltlons N |1 sonerization in
anfi greﬂﬁw?nélaenﬁ torskelshafiy isoppgize ﬁ’é‘?‘b’éﬁﬁ%ﬁ‘tf?ﬂelrefl definguch that the
nunhbesn emlldammﬁt 1éxtt biefihs &t adinse hyldidcat tyestredmedrd istmnefied @ isoth@izaitktunit 110

by%&;%%t%g th %)()Qtlo'ﬁlgﬁhé &9 g?d;oczﬁ@)h %tgg}n &‘ll‘apadﬂeaghlte%a%& Sthe zeolée catalyst may

hayp g %e%igpne ‘é’?ﬁnFlt“F% el S SRS e}y frpp ﬁ‘éaé‘?‘ Ton 42 & and e
thddaBfut TVE  The zebigO@taB§t imABhavaun dlliptic porParte Gifde enobiéh. to 153pﬁt4€81;r35c8 Blinear olefin

anIl lefMBB s %X st%!amﬁ O?f a ﬁgﬁcﬁe{i L)l?lgl TEer ng% §i§esof thQ Eeollitg' &%Et lm%fl 419 be small

Li near efIns | sool e descri be catalysts and
enpfiehyoagad ‘i%"i”f%ﬁnﬁt}%n‘%s e hergip %’F%Ilsi ﬂgﬁﬂﬁlﬁééﬁﬁ%ﬁ*ﬂ#&ﬂéﬂqd}lﬁﬁ@afﬂmﬂe into
smalleefblagle 0 br anched ol efins. I n an enbodi nent, |inear

ol effeﬂ&ma'h&s @ thJcﬂ ﬁg OIQ%%B&Q&}&QH%%L Eoﬁﬁl%c?rra& krc?h@ ﬂ;g\[t b&)e’g to about 500

. in isomerlzation unit contacting at | east
Cp STrpaey iserpreizafipny et 1iNaer 18 soie BRRI IR ERR ERRS BRPY e mpeedrs & ahwh the
olggia tvall cyssi exterklvely. Z@@beld h@ei adrakiys trefaiety the frone@ oftberthaig gdgradifimolecules

inf3 @m&%{d@% A hals 1&9&,@&%&5 &5@0% uggmmed %@qﬁteﬁgm

ranging fromgreater th and less than about
m}&?dmﬁ’%@ ?’@b‘le‘f’lte@t“ﬁea{“ﬁ L §~°1ed Y‘?ﬁ?f a"rf‘ﬁ\‘ﬂé“ PP ELP ﬂ‘ﬁ B S‘mam is
1o Highet 50 s @mCHd lairdbla tqiedraists pRiiction 104 of Borherirkd aroduots. ¢fighey feed rates

m%’i&g?sgd Inf eBBbdm@ﬁts Iwﬁé%%l:)eraqg%ratt hl@llel' %acﬁ&ftenﬁBert{n@{] %@gactwn temperature,

pore siz zeolite cataly al so
hopyeyers fhafiq be Seé ﬂ’ﬁlb'@ﬁ ofaging é’tl%i’fe’db"ﬂlﬁ%@e‘%hbl?‘?ﬁﬁftﬁ %ﬂmn‘%@d LFé’éﬁ‘““Ple greater
thébeop ﬁrtrct'e;lt of l_ﬁﬁk eléfink Mat Ha edniaaikd tol Brgpcbed alkfing B 2p0 WhtICked @fte @60 grams per
hoﬁln ik Tal Ergé ? Zﬁesm&&g&mm 1§)ﬁ1g1]12§§0n u;l- 119 915. l«'M&%?dr@:«rirbon partial

in 1sonerization may be con
PrfS?Wﬁ&ﬁ?m 22960 E2tmgsPherss (10 K abo ?‘@‘ﬁsﬁ’éﬁ“‘é{zﬂ%sé@a% Fi‘ an mbodimen,
paltBOmBdufe 2@y iaqea from htovebi@t G dmosphresGNPa)goEbo il Mandsgherek @B kPa).

bel Oy ﬂrgﬁheﬁ GRS £r@r§u9e[d & 1@)&116%09 nm{ lh@mayQchﬁlfdé rﬂetﬁM LtLyl Q[{df%plgnger carbon

ext ensi vel }/ used her ei n, "cracki'n refers to
chpjp Branehes Wyi‘h‘ﬁfhﬁﬁP‘P?‘ze&éﬁ?“a’a‘PR?aﬁ%ﬁ‘}aé tfogmed; “ﬂ’?g&{@‘ﬁgﬁ}l Nléﬁ‘eaf
Magnétie Besbresee (‘HOMRN REbiqtes. Cracchket! bigfins navindv@areteradryiang/er tertigyy aliphatic
cal¥Bns UBIQ taf temb oW e Bifhanloft @ﬁ;uat Jx&my%ﬁph%mmnyﬁm&dm

| ower tenperatures_ nay en_an anount of
ISW%%%QFE%W& BipHted | ‘?'Pa]tyﬂsé’f g}fﬁa@ggdgceg Py PR ppmzation g may indicate an
extetghigmedizedn of ddfissn ayropebodgsinr. abl e to increase a
production rate of isonerized products. Hi gher feed
rates may be used, in sone® enbodi nents, when
operating at hi gher reaction tenperatures. The

reacti on tenperature, however, should be set such
that cracking to | ower boiling weight products is

m nim zed. For exanple, greater than 90 percent of
linear olefins nmay be converted to branched ol efins at
230 C at a feed rate of 60 grams per 30 hour with

m ni mal cracking. Pressures maintained in

|sorrer| zat| on unlt 110 may be at a hydrocar bon partl al

o I o o
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carbons. In certain enbodi mrents, an anount of
guaternary and/or tertiary aliphatic carbons produced
WO pooai7200Gonmeri zation unit rmay be mnimzed. Ap@l/yS1i084/002958
of ol efins produced by the isonerization unit may
extent of |soneri atlo of 0 efins. in

ate an
i 350%) BB Gemiaues.
Thpme pfibrrcbing @20 fcteyl athdorpylyr leraer lgmups)anayj hedetlmynefh by hydrogenation of an

ol%tnﬁ)&m e dlerwsd KGR gﬁfybmtha&yd(o e%@d owmotug&h ni ques. The

| 31 qare Poigy mion s Bt Sy BBk Brpepphed deta

coalnosmed 1e1ie|tvwemzboot Uk aod ghod 25 hrethé3@bddviRnta mmdvyrede guigier df branches per olefin
mmedla peenat eohrbed didin SpbiiHRR bet\be@n Mt 8 TRRAIBIY 1n @fhin embodiments,

nunber. of bran hes in nol ecu] e present
e B R 18 P e Rh g Pl Pt G sE s A B per oo
mgjectle prpsgnt Ebaranchedplefip ppmposkiion is éfrmdabm e end alzpnk 16y @healg@ee of branching
infHd @R@d‘ct ﬂ‘fy bbcroﬁﬁﬁé?l%§ coﬂtﬁfllm@ &n%cfeks‘@ondﬁ&ls S&inGhe %ﬁéﬁﬂkn i B Example,

B S BP LR MBI S R o e Pg e s may
TeRrEser bateeiorpouh O Tsregyt and hhowt 99 pragent hej el owriter df brarges predes funtg olefin
Ay @fsa,_g@enmwmtg nf uﬁlmfaﬁéﬁé‘s%§ re&@s‘ént QeRfritfin atoR Is@%%@ of the total

BRSNS T SRR LD o BOLVEE

infedriain gnipdiments, lvszyhapebowt Shiercerit pldle it} noadertof ybriclien gn pthey et diments, a
a8 &Hyﬂ)?aichUsS 3 gredexﬂ, e 6e Het%\)@éﬁ%ﬁo\lt&ﬂtp'e@éﬂt A48 kfout 2 Fggent of the total number of

A iy P BRSO BBD/ B B 0P BPAAHT i of e o o

briggisely | branches may represent between about 20

per maﬁm@a@f@mwqua&nap}%@&rﬂgmagfcm%mmh@f@&m ﬂuﬁ%%ch@cf olefin

branches presen mol ecu
e R o S o AT R
qQUEtEFAAYY fﬁl@fen}@m@ﬂca{bw erevant axg fless thpa akogit iapkreeniyed Hip exrbop ftoriprpzasroh der
apbiRattolEn Mhi8f tiodcHBILBEH i8 Sortant NGBS %ﬁph&fc qﬁkhﬁﬁly cabl;oﬁ Qt&ﬂs%say be less

ol SheL TR B 8 SBESSEI LA SERASh s i
terfigytseben gimslivlenbmabout § fpentiefithearryo dionemtssy. 1a oid cmiydiperts, a number

of efph @t t}l)él:cm@x& N B Sms prefenfih @S Bridlched %Mﬁ%m&ﬁﬁ%@ﬁfbma&b&m 01Qerdent to
percent of the total nunber of

ab U% 9% g °ﬂ%ragq}% I cargé‘taf? PPER%N methyl or ethyl, if

p r eé’é?ﬁ‘wm srebydityeats| additiong] fygdnocarbrg girearkOmay & wealrie cogtfol febréion conditions
antl/B oRdim P AER Rt Don of PErANGREBunreddd8 oI REIom QfzatRh PN, 'Iﬁ:an embodnnent
at & t eortlrgrg <r>fo lpar%Hjml&rydr%cgrrb%nlsslg 'aIXlolrlc;:]ag/l rgrealntrogl%grf lgtg g.xp roﬁ%ﬁ? %8 &afec? conduit
13p @?S@@ﬂtof igpfnerizhiéon gy 1@@)’1‘? P@ﬂ‘@%w’ﬁ}b@ eireem. The cabingdtrerd mwe evtter
1soﬁi3rlz'ihdnﬂfﬂﬁilb Gla ﬁlthorﬂh&ﬁIZG rlﬁaﬂhéf eRbbAIOHts, b Sk Arn@ Y d &ERORRRSM is introduced

b i 0 d% &P%‘d@ﬁiql ?ftﬂy oie@,ns mmpmlarml strean munbb isemegifed ol brapthed dlegins in
iscghid@da®on Mat Mo Q@fo@&@a @Eo@d@drﬂ@%oﬂ)ﬁeilnﬁ S’:ﬁdltl(tnhﬁﬂ)aﬁﬁﬂkl tldex:ébon stream to
150%% m%& ntump Il P ma ene %% tto o 1ze %[ eﬁ concentratl&? 61 1som‘f=rlz'f1ttml1 gr}n}} %Eang to control

er o e rnary an
thq:ﬂ&ieﬁ gfPraaehingdn thﬂsvmd@@é ol«tﬂqa T heytyongetrafondf presfipein the pfraffiiehydrocarbon
strEam” IM Be iinediBbof 18 f&@dht.and %o@ﬁd}ﬁ&eneﬁm@@ht nmtp&aﬁiﬁc Mﬂmﬁiy also contain

f h t t
tl'%r lggro a dnas‘ a Id%f gé{i%s %n cerqalx %mcbacglmen% a?palg A & ncen a%ﬁn Ibaif r éep)gtglﬁetu about 10

pefeent 20 abop () ?ef@nti;y m&hb émome fmtpdiments) 4 nstafin P@ceehqtlbroxnayaetnmtween about
present. In certain enbodi nents, additiona
hydr ocar bon streans may be ‘used to control reaction
conditions and/or optimze a concentration of
paraffins and unreacted olefins in isonerization unit
110. In an enbodi nent, at |east a portion of a
paraffinic hydrocarbon stream may be introduced into
first conduit 120 via second conduit 130 upstream of
i sonerization unit 110 to produce a conbi ned stream
The conbi ned stream may enter 30 isonerization unit
110 via flrst condU|t 120 In ot her enbodi nents, a

Y Y L o e I S 1 I L
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i sonerization unit 110 may be used to optim ze the

ol efin concentration in isonmerization unit 110 and to
weonwtnooB5 t he extent of branching in the proRPCEEs2004/002958

ol efins. The concentration of paraffins in the

araffinic hydrocarbon stream may be between about 10

%@W%@ﬁ@ﬂ@ﬁﬂ5§W§ﬂﬁyggﬁﬁercent by wei ght. The paraffinic

St I eRfoiig YacloSPite@Q 00, Adpfdted D FITE I, iBMELQCREIRQ NS PRHARE a second
h)’a}ogarﬂog sstrea.n% {ﬂat lruées olglﬁns :5[;9 8%&&%5? n}stsléastg Bgr?onfgtfhe secé)?% lg%r{)carbon tream

concentr ween a
cogiBigt frangfgd ﬁ@ﬁné éﬁ? Seessyd Wé'i"@ﬁ’f’n Stred. T3y gt lwwe?eﬂm@m 140 vigthird conduit 140
aja@¢ @dfddhcad BRAGRMALE @bti1isn may range bet vveen about 7 V\D

200 P 2004/ n
per C&%Ya%g 09 arog[{gl tij%- Igggt}ons%? gt?e?s% %ggrtgm % (% ole%msl% uceéJ in 1s0merlzat10n
utd i lé‘tyé%ICOP‘WCth lang VRrioys @eﬁﬁefﬁa%m i PPrtem Prvboilm@tmfayprmsewde carried out

ind bREGAR dashnkhygzl ﬁmg b &[hly&faﬁtﬁﬁﬂ‘iaﬁdl@tﬂrodaﬂb&‘ds tbd@éict&] &ﬁﬂn@ e Afkflre toa
reﬁcﬁg ?g Cpera ‘e, an en a%émg tl?e oP ?aé or gro 29.10 hy ocagéo%%: tg heated e Control of the

oh stream- con ns ranC
re%@ﬁ??&?eqﬁw PEE Beropfeiped Y firedapgrdlipatdryster fluidshrayeh inataﬂ@trvf @me%ctor
evlﬁb&tl%l cébhﬁé’kif the arGradtid bfdfocalidhd or ﬁe ﬁaﬁf ab&hdénﬁli rIQ dodﬁ @boliiAb®s, a fixed bed

n
% drocar g%ar?sl{l E(;WOII'%QY“ ﬂgl‘g?lmg por t Eedr %o%\ %?Fevath ST e
wﬁ?t?salaefé gptalypt ap%%#maibwﬁﬁa@rﬂowwm B0 Theeffredhed tstotuney wekain a single
cathB/st e oY Atitifkisdstay PR b&dquipRBBE ¢ Mditidndf Q&ht Al Ebolmg The continuous removal

of%gmt c%algf 1n 1t r%%eneg'aﬁgn a%ﬁ g Clgc %ea[rbﬁ)fres er r(e:%eﬁer atei% cat;?ysts m erformted using a

mﬂgf’@ P eFPo ﬁfsoﬂtebenﬁW%faE{ad?taquﬁ éla*tliaﬁ*?g rﬂtﬂﬁ@r may alyols @edt Satglytic distillation
reficfoBi(itel dExOriti- @ UES, Rukekii M, 6,20 91t 1@:0 crutl Gthit@a tNMhol A2l H@@m@;&s Of Using

Dl%; ﬂ\gﬁgﬁag }gtr &%Qcmé)ﬂg } Qm&l?g P!;kgn@f\lg q 8 ltlor(ﬁxe gn%ged process For

reaction nperature be” obt ai ne
Prequetiop Potliod Bengenkieat t r ansf er f|UId through t he Jacket
of tAiBlati@astt 030,may m«#@s}@@faﬂﬁoln\éef eﬁ‘a@pﬂo ladd@uﬂﬁaté th@en&f SFudAtibt1 process
sujg%‘{l%g g&@éﬁ%ﬁ ‘9{ 6?1{;1 gb?egﬂ%igta 91 a]@yla%g ’nl‘? geﬁn d tble en{n‘:3 of P]roce?as streams into

react 0 r opera
the 4leylgtigpruniy 6‘99thf°PW‘ﬁ’i§ ey gpints Epplen of sty eroee@ama@f pinclude, bt ae ot
liif28 fopkkrban frivh IsbhnefitiGtiit €10} a diltient HHGUUALQT sGbhinl Bk ardRt d@leyiSlirocarbon

R0 Vs 6B FAIRRANAL S BN B pioed. The [ixed

react ngle catal yst bed or
mul ti pt f‘élb?i’éEFé‘t atrlf‘ast ﬁﬁyhoa éf t@@&@pﬁp@a@ Foord yirecadergireamppiodgped by
is@letfatichSmid Nid, iC@thdted §yith Ab@tiCIRAbIaHRUSS. rbemwaﬁ auayﬁu@fmut 150 using a

a?iQ)e &M&E@&Xaﬁﬁmi % legds?fgp%gx%IF &Ithe 9@@111@1 I%%m ony are monoalkylated

resh or nerate e pe r
ar%lna“fr’in?‘i’@b"’Ef e SRR A H\él?nﬂ&ﬁtt?e %rrﬂlglaﬁoa producs, sich o
diflatadidriahd ighdi Adylatidn @iolvdf mAyea €dn@siledMB\theptBs cbﬁhtiéﬁﬁdg molar ratio, reaction
t cribe d in U S

el kB AL LB O 38] PEBpALRstlECT LT 1 UL S

And e AR Pﬂ@ﬁ"mﬁqu ﬁ@er R G PTeBR B theezsend fhyAsqearip stream act as
a Paakinmg alkylpien 2p. nchrekdnd.of dadne it alddation iniBB6 mayhdH cdn@ol the temperature
of g@ gﬂylaugplteéc{1$ne %rhﬁeﬁ)t:é 91%&?1&105 gﬁt 15(P Jé grqfé& ignlpﬁa tg selﬂn%%f lofi the alkylation

Benzene' atron unit ve seve
PIRRGY pEeagh feéﬁ‘f"? S?mﬁe@méeé ot 1?911@%???1?19 th formptien; of bygracts (e.g-.
mphmm@ﬂﬁdmgkmm@nﬁmpﬁ&mused herein, "streamentering
int Ol'hta Qﬁch%lmléyyl o@ﬁﬂe QJeraH&' %ctloh Feq&lr]%;c Anﬂf%ge 1R €, OE‘QS% d}drﬁcm%on compound

process streans | nt atrron unit
Peb?wlﬁ‘& fogal Qwﬁ&ﬁopiﬁgé 11 @%&Wl@gs Bfves &Ry 151 élé%ursswf Gefiprgligomers
anfl/ololhel@s, mlonvhlk@ hrematio hydrobartvhs) @lkyl- Orialiga- reiBaBiblly hi@ly polyatkylated aromatic

i sonerization unit 110, a diluent hydrocarbon stream

gases and/or other hydrocarbon streans that include

ol efins and paraffins derived from other processes. 25

In an enbodi nent, at |east a portion of the olefins in

t he second hydrocarbon stream produced by

I somerization unit 110, is contacted with aromatic

hydr ocarbons (e.g., benzene) in alkylation unit 150

using a variety of alkylating conditions. At |east a

portion of the resulting al kyl aromatic hydrocarbons

are nonoalkylated aronatlc hydrocarbons haV|ng a

e . oy
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a diluent in the alkylation step. The presence of
diluents in alkylation unit 150 may help control the
wao eqoperadur e  of the al kylation reaction. Di | uBCI/BES1004/002958
al kylation unit 150 may al so i nprove the selectivity
of the al kylation process. Increased reaction
hydrepppRepst Feasted pigfing| f yrelantptions dest tp 14 stporrihly mpemayfmizejufilizatfpp of an
arémmmo@fboﬁnd hijinrﬁlﬁeﬁﬁ‘:!gddkto‘ﬁurﬁ'@ct@ a;omat&&'hycdcbcab&ﬁy&r&hrb@ﬁd @dtiels. The molar
pro Ogl ﬁ?of ar%iu}igé kx)%}ocar po tggaq efm ma qnﬂ%&n%ela boﬁl c?nrxrrgg1¥x>/ am? sele ’utwgr of the

tion reacti on req U
alwa?ndeaat}%ofﬁ %ﬁ'ﬁ‘é‘??ﬁ’dlen% éwolﬁmﬂe 0%?'*&1 ?@P§1° hyfenagsbog w@fmoh of total mono-
oldflsé 4 bd setlbetiErh AboutGOINEd 4on@ N®;1 t&hﬁé&ﬁ% Form &Y ofinfdSdd ik atoRatic hydrocarbon.
In%xﬁ%te%fllh%&'eﬁi oalrgt a}uphygrl rgggnn%‘r in rg.ln )?lg lﬁEnq la‘yog‘FSrlsib abf)l& 5(? :1. In other

rocar bons,
m&ﬂfam%sag Pﬂ@{ngﬂc hYquqﬂgpn eﬁmakwiatb@@ﬂmbemﬁ toebou@ﬂwn certain
endOddn0 /2 QORatk Wdcmﬁ @46t QR@RGio nlay Wf@ﬁaﬁdﬁmﬁo &dout 30:1.

unr elggﬁﬁ‘lgg en?ooa?xmenps add1ﬁcmm¥&’%?car[)o%tsgregmsa I%?y e lgsg’cﬁo controJI {eacnonscondmons

possi imze u zat1 on
aﬂﬁ%}?@&%ﬁ%@fﬁeﬂgﬁ@n phPpP s ARd fogsaqjed lolefing fo auwlef@a @J@l@éo dn grfpin prebodiments,
at Iyl 5 RERA brarsrd aydrddmcﬁasfeﬁlﬁ ehaye @ftrbduSed mTJtErd’EBxldalE 140 via fourth conduit 160
upng;B.teQ Qtra l%n 91I1t 186 tg gnxpry sg'gaglc %ﬁebn? Qed m}x {MX/ e then mgod%u%,g 1fn[n 0 alkylation

! conversion an
m&llg%wadbl{dd?fldwblé%t Aldast a pertioaef fflweﬁn%%ww@ﬁf@ maa allgisttecgt least a portion
of @it h@focdr@ha lin mea%mﬁemyﬁmmm&aﬂonpe{mmy B ﬁoddcéatdaécﬂy into

11%‘818(91 ugjt %IO %’IIA S X\}ope o%tg E)f e p@l%ﬁd Eetr te%d tliat%lrﬁ?ion o*% 8’16 process

0 na on "o
“ﬁ%ﬁﬂ?%’@&qcﬁ’@ﬁl)éhedlbhadé’éﬁéd@% iy secgﬁ c«aﬂfiwa@ prdy. fourth conduit 160 only,
dikyt iR OB A kil SOb®f dr By & cahbitidRypo® tfefeefn about 5:1 to
abo l’IIthe: 5’19 %fdméaﬁmrp %hjga?nr in fo G%MQ[%Y belbd %I‘ mat It]?eglet}n (ioncentration in

rocar ntoo Inratio may efrom
T ok 12 BRI A P oo G of ] branchig
il groea mhamird i@drbcaiban str@mefal Bt FoatiieQaniERYurdd @s the ﬂiﬁhﬂbﬂiﬂ&n stream.

Alﬁe % ﬂ?elri’l%thydg’ogargbn st]ream %%H;e a hydmgan? (sjﬁegn?@? oui‘lclu es ole I%n 6)araﬁ'ms and/or

arbon streans
hyer@ﬁam e d%edafwal/aa?fhebman%ms@ s pravpn: SR v b%knved from the same
sofad a8 fik paRBrinaMelir et b@RACRA Ght:oduediivia Secdnl calikyiB@t i on uni t

150. %‘Lﬁ (g@{) C@ibnn Olge{g%ﬂge oleﬁ%s%d az%ﬁi%g Ir?cegzg [ él %bgrpu{lsi_] aaaverage

thir arbon stream may I'ntroduce
aRHHIGPY OfIIZFG‘Y‘V‘?%fb%WIFHNééWEFBM°H 1eem rapgss Eene Bt o The paraffin content of
thathidHyabdamon stiérintmad bbetneen RS fertbhpenthbai pog@ment heighl KRehain
enﬁ)BJlxge@l{p ar}q ﬁ n{mﬂg el tﬂ}l}dr gcg&gr%gx FQ&%&?L@Q&NQ& bom‘. 60 ercier:l% gnd about 90

150 via con east a portion o
PEEFPRA P ‘Y?égh‘"r i sf’lﬁ%e“ﬁ?%&tsétpi’ré%ﬁf%‘ﬁ%? may heyefeaftr dhag pboptSQ pepeery by weight.
por tih erembaimead @IvRIh @nthry 6l @GR MiABRSbon Istfea Q#Bes between about 1 percent and

m}cﬁgk&e toh t&tﬁ F;dgocg‘%g LRGR F% e&@&[ﬂeﬁ@% 8%161 content of a third

I ntroduced direct Into atlon unit
YRS IeB TR B%be%%néb%ﬁ Iﬁ’l"%‘t “B‘f‘ it pereent gelagikrypfhejtotgighydrocarbon
cottetl €lh th edbotiihadts, ehi diefibh Edntfion dithe Pir ORSSRutSH @A MAFBY 2r@r than about

&ﬂEh&» ed by adding a diluent streamthrough second

condU|t 30 only, fourth conduit 160 only directly

i nt g MR St e tbﬁt?“fd hydreraipn sireagymagy Vcladeé'ewkrﬁa% iAgfjtiqgfof a stream that
n@@kslher t1¢Tas @ohsireatiemttld ifoflertaytdh @G:ANING he SibdtioRdTan Akyfatdarfdelstream
thit %lq&éh ; m11c|§1g oﬂﬁyar gﬁ b}éﬁc%gd Jleﬁn B§ lnmdac%gg 6@@%8'11‘%&&1?% branched and linear

concentration in alkylation unit to maxi
olGRpHBA PLRYAteR b i Ot miptig °%h“’6?l*ﬁ‘l g lineer iy xoppiispeodustynay ‘r?@btmned
Vayinguittamait @ lidey oleBitisafiediottg alk@4ion fed tsti@m prapebhied] the thtieof linear to
third hydrocarbon stream may be fromthe sanme source
as the first hydrocarbon stYeam Alternatively, the
third hydrocarbon stream may be a hydrocarbon stream
that includes olefins, paraffins, and/or hydrocarbon
sol vents derived from another source. The third
hydr ocar bon stream may be derived fromthe sane
source as the paraffinic hydrocarbon streami ntroduced
via second conduit 130. The third hydrocarbon stream
may include olefins and paraffins. In certain
enbodlnents an average 25 carbon nunber of the

o 1. . o o
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30 about 99 percent relative to a total hydrocarbon
content. In certain enbodi nents, an ol efin content of

W@2aG0hio7200 hydr ocar bon stream nmay be bet ween abpait/uS2004/002958

percent and about 15 percent relative to the total
hydrocarbon content. In other enbodi nents, an olefin

bfé%fh%‘e‘*lé'ftflrﬂwattsﬁméfcmt @i of branslid pesidinsan eyl aseatinhyimeagbolsanay have
infpir@a pRdpertidd e add0dHed to 81le peh AR Rirfadiyits WeMagblés.of imProG m%pemes include, but

o PRS0 s e P50 LR e
witpridgigrpeneyt SpRlippsions e puslaniants inshider tvkars noblirpited toapersenal cepp products,

hétkdh@li\nd id@star1gadr), Bihd afshvashigiptoyl Bl natHinei®eEntSiditR 8y hhd kibdRkting oil
ﬁkﬂ&%&%es a mxture of |inear and branched ol efins. By

I ntroduci ng a streamincl udi ng branched and |inear

ol ef 248 enp‘tﬁtgneené plk}s}qhalt qopsfitiopyfprralkylgpn ofgrompticthydresarpdas in alkylation unit 150

mby iﬂd’ﬂl_ﬁlb] telusa brd Fliddeleadtts akalgyltypa r'mmeﬂﬂ-_cﬁuftﬂﬁﬂdﬁﬁt ﬁna}f@}(n RRic i inorganic
mQthliaﬁl M;il \é@iglyin&gafnf tegaqolﬁlcli]ude gut are n(l)? ed?l ef era ac1?s sgcgg sulfuric
tot Ryl ee rol "thera 8%

i he a ation treammay con
aqiq Gypajping lgss WUEW@&TF@W@YWWU%@WWI% fan 4hpuh Hislrsent water,
ligdefiey bnh§idr@EByidiogen Bdpiak) &ddSr ot Mbridnid hdte@s v &ﬂﬁlhlﬁﬁim&ﬂdth hydrofluoric

ade Wm@éﬁh% ta{ag%} fnguch g{a.pe ngtrh?ﬁnﬁ% WS ac{as stuch as aj ouseguminum

Droperties when Cohverte
d@ﬁﬂ?ﬁ@%ﬁ%%§mmE¥dW§WE§mHPmPHﬁW@@%d propertles i ncl ude,
but Inaé¢r@in@@todinkms, ineutkylhiton cdtDNt u5al bd b ndofell Yieve kdch dstrBd-b 0 the acidic

fof'n(? af% 5}@ &[s %ﬁ“ch?e?eg ml%ieglga? gevggi%g/sté allrc!:: c%scn %‘%}fd(fonna %al in “A large-cavity

z‘i"’&ff W&f@%@@org giofoxe ﬁnémtgnhﬁlﬁ&wd eeﬂnwtaw eNﬁW 20q218: éld to,
per sikatin effotimpitQdidtlys nsebinRRparhlidd S(ﬁlﬁldisdd B}d&lﬁt)lfté @talyst that may or

mhﬁ{é{@ En\édlﬁe'a @«[ﬁga lgéﬁ% &%ﬁhéoﬁgou&[ q%é"%e&lﬁe cal nig? ave arl?arst ogea dnnel with a

dditives and ricat1i ng ol ornu
f&ﬁ‘?ﬁeﬂmpﬁﬁﬁiﬂ chagneldimater taiping Fem BEdie Hian foet 4 értqégﬁﬁ et Ayt %ﬁ with the
uglergeing Gatliehr tﬁh@a’éilﬁfé&n klfptadl kigheathd 1adger Yotk dize BdnsicABYthe dimension to be
cdnﬁcﬁél'ehl dlﬁ ax‘i %?dlﬂi?egt, 9 %or 125 EIJDQIQ%JIS m y gnge%et\%%ﬁg a%ol}{ §ts Atté/ aﬁ))gut 7 X g more

Fri edel -
it aRtion e fpfvE S aphe T ,@}écs Patet4pakirieon SrtEra /095518 nived 4
Proge@[Fordhespar g (Braaeted- ARH) Ad/imiltbeds 40 Brafthd@ LRy agiulinat d6hboRon,” U.S.
Pa%éﬂ{ Ifkpg | 19 1§8Qo lgfﬁingngglp& Llalaﬂgldé’&g?xjec%é %’orthog g%py?aﬁ%:argégmgﬁfﬁf?ag nt onditions

wat er,” hi [ uoric acrd containing
Usingrdeshifte %«? NES Zepli st Dap - &}’gteqﬁ etsBtiets? folSehorringgel et al..
mamﬁfﬁwmmnh%%mmMMW@mmKnmﬁﬁmﬁmmmM&mused in conblnatlon

Wit h[n QJX}QJUSHJDH 950' & leas‘ffl:i: ogdon Qﬂg%feﬁﬂs 'ﬂ'ﬁfl@%gcgn&g r(()jpar on sgﬁml aera zX least a

i ncl ude, but are not ewm s a
DOSiOR §icRegtPEati e FTbrs m@’l’?F uRL: anderzaiofion enadition ikeso o o lkyaton
cablyg el @ioantipenos Rr the ilfylati@rrathion mhyraiRe bdvabbd br@{HBOh aBRIHOSC and less

thﬁnlb&llt :KM L@tﬂz &Hmtggxtbgdu}{éﬁs a'?@z%uoﬁ? m ergBLs%&ylaﬁge b e%n %ea%elfl %Qn about 100 °C

acl d m _The sy
aﬂgﬂeﬁ}‘@? &‘W&%F i%’l a&%‘%ﬂoafea%lpnéw b‘i:“&’fld&ftif‘ﬂ e epeefioblipi s in an -

lidoid pldee aret, supeterit@hl condifions Alnlcatat) emEaiiedty prestelid th@m&;laﬁdﬂ uklik fksufficient
o Qﬁﬁﬁln%aagx%%ﬂqmgld Blﬁg Fﬂlé ;@Assu?e%seﬁ B o 9«:}/1&1’(10{1 gxtn! 1@6 m%r depend upon the identity

cat a Nat ur e
of Qﬁ%b ¢ ﬁﬁﬂwf ‘h"ei“‘i?’é’fcawgﬁafbﬁ’sﬂé%ﬂﬁ tePREg e O ﬂ&ﬁeaﬂm t Prepsgps inglkylation
urk} 3 §050hy GangecbetH@0 hliottd aC@iphérysid dbdualo afEvypheres (30ABBA-IHKPHE N certain
enmgtﬁlthén{s %sﬂe%%ﬁnggg&@en ::ﬁ%ut MSphgrermg’ H)ng 33 ;[xﬁcg%lér%p 262% %545 kPa).

catgﬁ%f ave at |east one channel
cry “6‘@?“&16‘?1‘}5&“ Flylatien piblTAmeY g mgigaingto ’F“&H@ﬁ kgleiggmpprization of the
brgpeled blefins. t Allghtialzonditions mAy 1@ bb @8staitdd aprative bityl Soratidhfdbcddass with an
20 understandi ng that when the pores have an
el l'iptical shape, the largéf pore size dinension is
the dinension to be considered. In an enbodi nent, a
pore size dinmensions may range between about 5.5 Ato
about 7 A. A nore detailed description of the
catal yst may be found in U S. Patent Application
Serial No. 10/075, 318 entitled "A Process For
Preparing (Branched-Al kyl) Aryl sul fonates and
(Branched- Al kyl) Aryl sul fonate Conposition,” U S.
Patent No. 6, 111 158 to Nhrlnangell et al., entltled

TH — o o e Al 1 1 a0 "
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portion of the aromatic hydrocarbons nmay be reacted

under al kyl ation conditions in the presence of the
wabdoghzaopon catal yst. Reaction tenperatures fRCT/UR®04/002958

al kyl ation reaction may range between greater than

about 30 C and |l ess 30 than about 300 C. In certain
aligiriroaditireqetresponds to thekwanihing of thhindingtredpeedin froryeripaipmyait (b £ ikelptal
1s«gﬁeﬁ§at1§1r dultutéaﬁlylﬂgﬁ)uis udel Berdin, reBido 1's&1§§zaﬁ<ﬁ@ﬁhn§ @Qﬂﬁﬁo@t@ﬁ clgnges the

R T RS MR PR ACRTER: PR g Ea mafbosotmeh
thghiapemter ¢f twatszalbry elwbadfic tartomajoms|imthe eefin amdnheeﬁﬁd@@mn@mf@qcarbon product may
regﬁlﬁﬁ%geadﬁrﬁgﬁ@mlhmgﬁohor unit are suf f | cient to

mai n reac n the. li es

oo PR PR PR A o for e s BB R RSy be
chiaxjeierizédtby the chemigd! &friuip R-Y Hevwiidehmepr¢sentsah arplh@c hwd@mib’l rgdical (e.g., a phenyl

%W&&@fe&e&tm%@rdeﬁmﬁ&maﬁmued eflsomeatrog &Gi m @ Nan olefin may

ressures. in a

e B BB T R ND ey O B PG e o e
fripPH) 17 O B jelefp) carbénpuneer wgyi in othemabvdmwén tagge fign & 43 R lnmbe a branched
alfq@ﬁg@al hﬁ&ﬂéﬁe@&h ARAkE A1 radlameac; REH&SbutdichoRRd to &@,thyl ethyl and/or
1ogﬁef<c % %I‘ &S gvgfgtﬁseé]gg‘%gof )B% % é{kg%ﬁfa d!ieo steg:ﬂ‘.ol.lﬁ,]1 e alf%vgcompésmon may be
equid &d t@ﬂtrainber o Grreohés ipthé qhﬁn prdueddén ippmaguiretive dnibl1@feign between 0.1 and 2.0).

A kY'f}@E]kﬁJﬁo&x@J&antldn@tﬁ§sh%Vm@|e§9 s@eaﬁavm&l@ﬁﬂﬁe&dm 80. In separator 170 at

le%gt%glfl%e aﬁd}{rﬁpe?é ]B’%ﬁ? f@%adétrga% an a%yﬂarqm\l\%c h&drocarbtﬁl ae%rea}rll\glay be produced.

Sepeetioe sipblerdis: reror denrdgptedripdapenrgong front thepreshesd brmheé el ercadtic
hy}dfbcdr&ﬁ)sffﬁgr be?a@&)inﬂﬁheﬂ w thethbdsGaown D@L B @Y., ditifQHE folidBuldQ¥paration,

dd Q%m e)éraﬁo' on," as used herein, refers to
PLRIR P TSR T ER 4GP ng al kyl ation that changes the

b r anie kirtaig eralfodlaipntse# dehst mpogiton gff ak yikylagipromastidn etrepy erodyealritadirylation unit 150
mpyad uﬁctugh Aenifqsll &gdrafor (eagl Iyter Bt de&mlgégs géhlt)xje QBskid emayystka&i B8&lce a

a nu C Car
wg#yét%e “"‘L“F{ f {‘ St ‘”‘ a‘qeﬁ‘d d ?{E Ao °P 'E ‘1)5/“"’1 A 8%5??‘?"%“"?1 a"b{:“%\yrpﬁsé fwough one
OIEIFWBFBJ@WMMMS tqrmaqe AR Wb@m@e@d@wbprrﬁgemh meﬁtlk Ipsdepeartomstream,
pmeﬁ addmeacéd Qﬁiﬁﬁs‘if@ﬂlm & I:oﬂﬁﬁatﬁfls the¥eai G B 6hirPdmit itk B, ANt aGortion of the

amlﬁ ar a-‘f%{"%a?‘”‘g (re gggﬁ% elasq & e PR g‘# I Dr%g F lrJrlr}’;mti uﬁf\?ageﬁ?nﬂlms SURT &Y & produced
asroppitressennd @ﬂ@nsemtra@ﬂdmtq ae aflqetic brdepedph stregrel ind a lpar{fius gud unggacted olefins
stfme ke dlstmaahn @a&ln)qu@ nAjt 185t b GRERSENE Bpachtell adm@lahydd;eamoﬂ &fdam may be

regrcle{rgo a]EyFI‘atl t Ilg& P 1 ngmt 195] At? gsrtrg }I;olruzo?it the se lélrg%e& ?arailfr;hs afénunreacted

olefys 1§, enmwelwepaemhw @ﬁ%@dﬁaﬁ@m@m&ﬁ 2181 bhroihpr eeaqdb@nts Aigrkrearation from
theayylahaneeuol Ghisfrd) B1eb a pDtioh Of the¥arafh &l fhrda @daldReins Bt @y be transferred

range from10 to 13. R may
‘)ﬁm%oc%sﬁ%%unéan%%lfoigﬁrageveas%cal Branches on a branched

aI kyln cqriaig Plebyrhmmanu apiedee ehebon fyupber gf the hydspeafognginttiegparpifins and unreacted
oleet figdm m@trﬁgé fromiVdé O In doﬁa@eﬁdnﬁ@fs ha aveﬁgbam&l nudibbr VR q)a@ens and
uana%b dle oﬁeﬁns strea&%{;l{/: rg%% ﬁgn? E%to Ilé( Xn ot%e? & %Cy?ﬁtspagng‘ﬁe%gé ca}b?n numger of the
ﬁ@mﬁ*@hﬁes thP prragfipgand I‘“@”FaFtPfi qﬁﬁwmﬂ@dﬂab’ mogediomdt o2ht i on unit

110 Iﬂl@on@ -embobiﬁltaﬁwﬁa alldl &oriﬂﬂdhyﬁr-o&}bon st Iﬂeiy lkdtkadt vinMAted higher molecular
oG RAL HLEL P BRI SO 1 ER0R 0 bAG Biration o
togeppraty i alkod prompatip eydeeachan proddet em the begvig tsidemeidyTeny Swthey pyeify the alkyl
aroth Qi BldtoCardol e a1t RANa SoktioR aitheFayiel) @kyDiratihi €18/8-ocarbon product stream may be
Separation of at |east a portion of unreacted

hydr ocarbons fromthe produded branched al kyl aromatic

hydr ocar bons may be acconplished by nethods known in

the art (e.g., distillation, solid/liquid separation,
adsorption, solvent extraction, etc.). In certain

enbodi nents, at | east a portion of an al kyl ation

reacti on stream produced in alkylation unit 150 20

may pass through a solid/liquid separator (e.g.,

filter or centrifuge) to renove a solid catal yst and

produce a catalyst free alkylatlon strean1 hbxt at

oy o " o R " s o
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streamusing distillation techniques. At |east a
portion of the separated aromati c hydrocarbon stream
woreop44022000 ecycl ed to al kylation unit 150 via SPXL/S2004/002958
conduit 190. At least a portion of the separated
par affins and unreacted olefins may enter
feyelrghiberndeing2p topptersdion siecgld prufmetcigie ignppopel ot s1reﬁnd/or utilized
inothaarocasiipaditsent s, after separation from the
al ky. i . . rtien of th
par Stk F3Handf Mutidly B, £l Bl MOl i B0 i o
stt@?l&ﬁ@fbéﬁlﬁfe%rcedwd@@drasmﬁﬁwm* PTEeTeih gy P10 AReigmogon of the
ufitaCtiGRINMES §:1€ hydrobdibof fiednaundy be dehwichisad 6 pro@Be 2@ VefinRGdrocarbon stream

byclg(! (9 Q &m@%@e ed ?im zg nge r%ggf(g&ﬁ}rsgﬂagss Forll]géngvg tgeabgtglglsglgpysble gﬂcgi on a metal

unr eact ns stréam nay range
orgesipbcoBptRriepRsifee 81 & RAFPUSERRPTH (JdC BEH BUPP% tAFPBEiRd BEY be flected from, but is not
1R &f fhkdis oﬂnbdxronuﬂn@aﬁoeid methle fNbiSe ka2 AbeBafeik @ & nfefaBI¥E the group

t b
th;'t ing ug?s %12 aRadE&gx 0 2 a%gﬂem OSthi andqyoﬁg@g e carbon

ns in the fins and
u n r e%Fe’%neoaesef Réﬁpﬁrﬁ’g caialypte A PIRRyPinedirgehyspashatiqutep gnd fog perfgmning associated
schitatBOABs QEk06H HER S, Fof &y, $uitdbleprobddhits i pheysif DARIINIAA performing the
d&%&%@ﬂhﬁ%@é ﬁg&gcﬂf)eﬁm ?’\@eﬁgn?lqo Qb&h)glrto WQJa gt%yleﬁfﬂe (icgpﬁ‘or the

assi n east portion o
Pfaii%ff?apf Adkyhgrameie %@Wb@f P%ﬂ&r?f’ltdrﬁatﬁuﬁh &S &gt No- Pé?“:/z%to Moore et al.,
eriflédL K mdmdamoxsca,pafsah Erodefd @ndalatalpdt;” BIrsOPaRhi No. 1316lDETG@AUBIDER al., entitled,
’196513'%9 &]tdtl %}1{?@? H%?o@i}fﬁog;()v%lj gle— e %g& WPatthr I\¥oh$e§15 008 to Abell et

omati c n stre
o et ?B’ﬁéwe%ﬁn A PTG U S. Pt No. 374512
o RAGHEH) EiF 14O P lafiu@ e UnifSdnilyaaispeen Yy dde arkch OMDerRio0dbt A #2000 ocess;” U.S.

PRSThRER04 BRePath, Ahandal, gau%i‘ém&oﬁkcgﬂw a0 Blednt No.

e stored dn sit COMEr Cl a
L0 EP b egl-GTiHleds fl%eévd%zﬁfe%tm Progeys Upipgaf-atalyiie %ﬁ@ﬁm
Pr OCRESNGnditiing i8 dehRedzeriatidnngjt 10aky e EariSYs tadtiol if}@nted side products (e.g.,

co(iice B 1?% %ﬁgsc’)}nan a cﬂazed ﬂyﬁms‘%‘bo s?@ﬁ %qn@ol E(Ql{)lte Bogﬁlpogfm 1@@8 olefin. In certain

unr eacte tream
ﬁpﬁ?ﬁlelsm@@wrﬁ“ﬁﬁs BOEE a%gaﬁf?a?l?ﬂcfﬁ%wt"c i E?@ ﬂw 2o dQt f other
ekt a 2dBon tdiperthi@ Siby rangp Ol AbOR 4BfC tohBoubs 501, @atigaith dehydrogenation

&hr?grf dsllS 1111 &h%ltl? nmég CZ@J Ik?a%l?an&{f; El & tgﬁ%an Qﬁ)ut 1.0 atmo r{)here (101 kPa) to

enat € UCE an o drocarb

legstﬂi‘aé 31??}“ B?tm&@]é@r B> lgﬁt Iﬁlcvg’ln cupaligent pr eﬁs‘f{%‘ﬁp’glng@f@u‘m it 200 may
rdhge QR atfut 10Bdradsyhsd (10YEFeS0 abhob. 0 exvaddre (510 tre). Cabaleytsbie oy forming,
h&?orgg%? ge 1@ deﬂ%o% Lna‘uog 'Im_\{% o rrg&u}ﬂ% gga@&%ﬁh}eg‘:@d Qbir@ stream. The

ous” support ound

h@&g@& eeptfpop ’éiﬁ‘?f rHigmay 1§ sqh pifween 3oopf §- bgolgs gt hyefﬂ% P?éb%}t)&o af'@les of parafins.
Tl $o0Eendxdirtkats angkdrapedbd gardtii i ratic Dletolta toet al s" as used

her e‘hﬁ aﬁlgfnﬁcrf §m$ @ g. niﬁtt, I@Jld%ncg tlmé) tﬂ]@t a%;&éépmeMMau{s li’}lcciell&fgr%gcénatlon unit 200

platinum palladium iridium heni um osm um and
meh st t© e ?é%lh At e ofgeting #’Té’ﬁ‘ﬁ?dr (Fgreely dp {pagera prycgsp stream remains in
dqm@crrcﬁgaramnm@t 100e coehryicriogenataifinnto sk inamdes gl agédfif-parafiin g

{mﬁ& &Hmbr&ﬁ‘lﬁsao%éﬂlédo 'i‘he%sﬁl%e ﬁﬁeeof KDOWR AL Bha Ll 8cd diefinds¥am in

sul tab procedures for preparing_ catalysts
d‘?i’ﬁ‘lﬂ"%‘@?‘?‘d‘f"ﬁ?qq ﬁ"‘“f ‘P?éelecﬁ‘b%‘}ﬁ}‘d’i’%‘é‘%‘i?a‘fefsﬁﬁ 1'3%‘% o peraifing ioplebiesmap Bkept below
50 ol pelSent. Pa @i edlpdimbnt)d @p@Ribn tea! Mpsrafi@to defins, mag bt Kejt irgtbk, range of
ﬁmE E RGE Rsle EQJentt E?ke%:%%é Q&n’v&é’bnqgvel 'ﬁlwkéﬂe rd/'\gtigm Féa Qhene formauon and

drocar bons ol id Cat al ysts

cyghiagtion repelionsy Hayp ‘e%t al., entitled, Hydr ocar bon
Conversi on Process and Cat al yst;" U S. Patent No.
3,315,007 to Abell et al., entitled, 15

"Dehydr ogenati on of Saturat®d Hydrocarbons Over

Nobl e- Metal Catalyst;" U S. Patent No. 3,315,008 to
Abell et al., entitled, "Dehydrogenation of Saturated
Hydr ocar bons Over Nobl e-Metal Catalyst;" U S. Patent
No. 3,745,112 to Rausch, entitled, "PlatinumTin
Uniformy Di spersed Hydrocarbon Conversion Catal yst
and Process;" U. S. Patent No. 4,506,032 to Imai et
al., entitled, "Dehydrogenation Catal yst Conposition”
and U S Patent No 4, 430 517 to Irral et al .

e . -~ - o AL_I,.L:
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reacti on, pressures in dehydrogenation unit 200 may
range fromgreater than about 1.0 atnosphere (101 kPa)
W 0042R0bess t han about 15 at npbspheres (1520 kiRed/Us2004/002958
certain enbodi nents, pressure in dehydrogenation unit
range from about 1.0 atnosphere (101 kPa) to
ab 0 &eh@%maft%@m%wg%f%eﬁh%wmw the paagfidng endupteastef glefing stream
frénoseparatign unit MY0GkOG@INcesTaplelide Hydrocatbitt sgreathe hyeoldle(ﬁgle By@totafdn stream may
inHﬁHe?ar%g ’h%%i}c&%ﬁ}{% ofeilﬂlg iRy o@ﬁlms ﬂlrﬁro rﬁagtbgbetweens and 50

ins stream T rogen to paraffins
PeFEf Pheriele (o ﬁm@@ﬁ@a%mwrﬁmiw%Pfégefwah%ﬁea@%n tgnd 20 percent by
weigho Ulthe A&inembdased af delyab@hdibmnsit 200ty Se(}imorﬂﬁﬂﬂa@dinﬁﬁﬂ&ﬁs The average
cah%xgﬂlﬂlgg Be é&y@'@.faﬁws EQhermhﬁg strEa‘ﬂ'I ﬂ1&9 relnge t?ogloi% 16. T§1e av% %e cag’o%n number of

anmount of tine (e. rés| dence tinme
thfﬁyswg*gn%% heelfpie @Waql ﬁ*ggef i ca&w&?ﬂ&eeﬁ%tﬁ% A0 QA¢-tIn g embodiments, an
average catadh @nmitien e fhe hy@ros:0UvEs ikt e¢tinic steehm Ak fréf 100b ef | ns
pro d[H ge?tgin elgﬁﬁliﬁlgrﬁ’s! !l’[ Yeast Ji R)ﬁ;ojl %%{omgrt&’l g'%ﬁf?énaz I)e s?pgmed from the olefinic

remains i n_ _dehydrogenation unit
SEGR B FE5h  FF G PBTEY PO SRR Y0 o e ot
debydespénmop.asuad feparntibredy Hodyonplivhed besitidctidnDdidtillatoh & a@brbieh RtGhiques.

The I{eﬁﬁing 0% S§s{eﬁm O(sz déplaé‘d B@fcﬂ ftﬁe%ﬁﬁ:ﬁ{l@d&%{bm%&g%nay be combined

olefins streamin ydrogenati on uni't
withefjret Bydgogpriop stppamt st ‘t"ﬁ‘%‘“ SO eds copuit W e he spmbipsd ngwm Thpy enter
is¢n@ripti@fuhin 510 awdat loet dpefpibn df @k dvfins Beseh O thirbebifee ste@minay bk Romerized to
br&@ﬁeﬁ gilefﬂxs eﬁp&}gl Hﬁ)@ﬁn%nts Ql o@eﬁﬁyﬁ‘}ﬁﬁ&a@an éu%%fxlu%y% ci%%rm%% t:l% f?‘umt 200 and

to olefins range o
befiispedy ’ﬂ‘é‘fd%‘h‘f‘t" lsgwl&aé*@p?nﬁéwtﬂﬁ@lswﬁ\m%? RIHSIOERPEY | ow,
Si d€eThe @iyt rbraanis hyd@caghops pebd@erednd nagleisifonagen th a salfpadtibz@tt koGsim alkyl
argn?aﬁgglﬂ ths)rl@ﬁfa Ie a: I 11 orancnea a oups.
e e ﬂ? gﬁi’gnéﬁz‘?&é\ﬁyﬁ%ﬁ‘! 9@%&9& branched aliyl group
SfRrRnpERt 5ot ¢ ROEHSR ofghe ﬁ%?l“f‘icéﬁr‘iﬁ?botlﬁé t5AFAFrRE Ifefbon prcdust tzcam
myrie gaEfoedbyahefiding of stledm khevar ©epaFatnpenof i hetlodOinawid sulfonation
us%& gﬁ’fb!r%%&d %ﬂotgéuﬁgnlcg&rp 01@&6{3'5 gﬁfglrtg&ﬂle SIB ??&Pa lejalﬁthll n%thhc{ﬂn%lvmg an

rocar bon stream rmay _incl ar a
BREPART R B AT e lfbﬁf & piFY NP ﬁ ¢ d? B1BEFS 1 4> entifled “Continuous
Sulfyreition Caedsgnlnst engt@dimems i silfer theddaealtylaroanit phoduct @ ea0 tisediyr
s@hRts1.06n certain enbodi ments, a concentration of
ol ef j ns nmay range bet ween 10 and 20 percent by 5
wei @IQH%"nﬂP’éF?“H%n hrugte &9 sytratesreion @‘é‘ﬂ‘ée(“i“’éi P ag74ifir about thirty
miAge amyenbedrq)yzeidmﬂmwmmmﬂy I%emear Thd rehiftingsicid Tliuran:g bagatralized with a

bafedd Q&ﬂcer&lgm@ﬁw ancﬁeri‘ ﬁk}h yrgﬁaqg %g&%n gu'l}ontat@ eSuRLb?e Q(ltrghzaUOn bases may be
hafﬁ’ﬁ% fajgal}/m éig from/ aver age carbon tho cation M of
PR m A BEAPBS B P e G G the caton Mo

the aitsgedescribed hergint ai N enbodi ments, from 10 to 16. In

Ot h eIrhe %HQQ gﬂam&ehe@dikyl a?o\ﬁﬁﬁﬁgﬁo&@grgglﬁmﬁéé E{Q)etge cﬂﬁt'actgxg:@d by the
gcarbons in the olefinic streamrra%{lran from1l

3} fgrmufa {R-CaF Pl n R BAEUTHEHEcal dpivel Sope the ey bpfing an average
carpgnupben inghdrage far 4tb 16. sanrayodbents@peer-gt @dmff fu@her taags from 7 to 16. In
an&h@@ fexjn‘tmiﬁent ]ag a\%taéeeﬁgan%ﬁgber Ilaxtgesqgﬁll 16 ?oqﬁ R f}g%, Qﬁgserﬁ Q &Va?eg a%iinatm

I on_uni_t

ena
o P Pl A P G5 AT G G <o g altin
mated ipn,pe mu@@xmpdml, giledhiktyreshdraotend # 04y, be @l mgtbirl der@tiding kin e valence of the
ca@da@mpsuhmt &&stmie%ﬁchmg%f 8L SOk IPARK 1 o ermdodibn& M ALY, 12 Sodivm,

icted in FIG he ol efini c hydrocarbon stream
{;’“‘B & ROBHBM e MW‘?‘H“‘ IO PSSy ¢ H’F*“ofﬁ*’é PIBe ¥1iF &lfklifyod performance of
thef gliykaromptiittdrodarbd2glfopater Bringplel ofgomohitint io4@y indlivie, botarmbirigdhed to,

stream may enter isomerization unit 110 and at | east
a portion of the olefins plésent in the conbined
stream may be isonerized to 15 branched olefins. In
some enbodi ments, an ol efinic hydrocarbon stream may
exit dehydrogenation unit 200 and be directly
i ntroduced into isonerization unit 110 through one or
nore points of entry. The al kyl aromatic hydrocarbons
product streans may be sul fonated in a sul fonation
unit to formalkyl aromatic sulfonates. In certain
enbodlnents the aIkyI aronatlc hydrocarbon my

N o

T o o o
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Sul fonation Process.” In an enbodi nent, a sul fur
trioxide to al kyl aromatic product nolar ratio used
WO o004/0%200d onation is 1.03. 25 After the sul f one€T/082004/002958
reaction is conplete, the sulfonation reaction mxture
may be aged for about thirty mnutes and then
mbtpéltiagd] yiziae) divhinkl agnp hrddiethBrfobdmine] [orcpriinsab@imenty, i@ ammonium ion may be
re%;rssmdtomﬁ aﬁiegesmr?étaﬂﬁ%omh}hﬁcaﬁlt%h'Elﬁf@]a{e@@c%a%etsgre@and}%%ﬁ asa

produce a sal the branche

“hjie b b BHePAL Y oA BB A AT bR+ H fakes
may Henchel yiklyl aahadie sﬂf@rfateairddaied in the b@ieadegricbd prodessbsinrap begiged fihp wide
vaHP:% &‘laﬁbhcaﬂ&lg EJQ é{)?%:nu}{ Ea%gd Lgsﬁéles dmb&lhfoﬂﬁfaﬂdng %etel%@nt formulations

I on s as describ her ei

ingfisigchiipre 16y lggfgd t&rgraﬁwaﬂf*ewévodetafﬁwy@ B%ML‘@ 1%"8%%?“@{9’&5“"1&““
liguidl disbwattigSletorgant fogmutias @ eeellaeqs foynutalians. Kxhyeples ofahiscellaneous

Tg&?aﬁws QICIQCB B%t aré(o( ﬂn"r')igecllI IM gerBrafB%}bole@l%ﬁl gé%ﬁts @qlﬁcﬁsgzipg @{ampoos and liquid

Ived fromthe branched ol efins, having an average
s hunber in the range from4 to 16. In an
enbodi nent, an average carbon nunber ranges from7 to
16. In another enbodi nment , Examplesyer age car bon nunber

E£@QQSIsIn{e9mtilpofWeﬁ;ﬁn a ﬁschmoﬁsaﬂfeﬁ&ﬁ ﬁvd@ca@ﬁoﬂ 8ir&iE Carbon monoxide
aq%r&gcg%é \§:e.re Iﬁ%tﬁéliopg% Em er-’Igctpsclbﬁrocseéesl o C]%lgla ) y%egl r?ﬁ g%ncl)czérflo& éﬂi}ftme of linear
pavetiral lingapeiefing m mirlokearioint ef disees trid a nopmatonit of csygenatgh Thediitsher-tirppsch
h}!’dQ)@mboﬁl QLR &as%p&&ﬂeﬁ 1§t3 ke @Q{focaﬂﬁdsh@am%gbﬁct@ndﬂ @& on techniques. A

h}fdffge‘t?o? Iﬁ%%? fﬂﬁgllmn t)lséta %ﬂ BaéTﬁg)né I}]mat_l% an ave% ag ?%n car na%oms petweengand 10

wasebtgined| Fhegpmmpitirodf thgmlltma\ﬂsﬂa)ylm@a@@cwqam tab“hﬁ@ﬁé@lq}wfﬁ pnalysed by
ROt-asadMpyl ONs. Magnesi um and pot assi um ions nay
pronote water solubility angli Elerfor mance of the al kyl
aromati c hydr ocar bon sul fon Exanpl es of ambni um
ions pay i H@kh@d@mp@mﬂyw@rmot limted to, ¥8WD

2004/ U il Sl ngnoet hanol _am ne,
di et hm&ﬂﬂiﬁ@r%ﬁwwmmm hanol anine. -
enmbod|-mefe FanckA dlelingpnni um i on may-be repr\os’;gnt ed—by
NH4. (TFhes C‘?%;ﬁe‘fqng eyl —arorathe—hydrocarkon
sul f opat-e-Sal +—ray—be—stored—andfor—sotd—as ;a

n-Oclane N , 2
sol ut (oA, Breq aidids AqUeous sofutTom)Stur oy (€. J-

60% afuUeelh.aliELy) and/or fTrakeg (e. g, 9@%dried

fl akes)~ 1@{0@{1152 hed al Kyl _aromati c [sul fonat €g.opr oduced

i n thée aRgwemdescri bed processes [nay be usexbsin a W de
5 var| et x,ofanapplidieat | ons. An _exdnpl e of an.28

appl i cat icgnin¢andéfingles det ergent fornul ati ong2.92Det er gent
f or mul at ildkerne i ncl ude, but _are not linited?48,

granular nseelry detergent formullation, 1 &2d | aundry
det er 1pnicufaﬁ41|‘rﬁlﬂl%¥13id¥99?€b°ns Liquid dishw i 2

formj_a_t_&@:&g_a_g‘?bﬂlsm cr\nl ] nnnnnc f orrml-ati-on :56Evanﬂn! es

of m scell aneous fornmul ations include, but are not ‘
| i m Beeblie ogtaligerd fa [soqpuirationsd linghrekfis ﬁgmglg@rﬂqa@on qﬁp@uﬁ/aaprepared in the
focﬂg\ﬁiggc‘manﬁ&] am%nﬁﬁqerlté (@45' gﬂms)%ﬁ:}ﬁﬂtfnlg 2 g 4@gﬁsmh$gnm&oand exhibiting the

e RS B AT P H b som -
o980 cdrdent G HED tny drdogexrneveEoncEPaly efd’ 3Epad PO g of ammonium-ferrierite was
lcF bl GRES Tad R 8.6 OB R BAPACO m&ﬁﬂlrﬁmﬁ g&a&s)}éklﬂﬂﬂﬁlg @ loss on ignition of 25.7%

v%%/ agi;;q?lc a b O Fﬁnh)érﬁn%rﬁﬁﬁwdté(é]u Hx'g geﬁ1§cg I’1 % rll:taﬁﬁst’ers o‘rJ delomzed wal’jerr] twas added to the
of oxygenates. The Fi scher-Tropsch 15 hydrocarbon

stream was separated into dif4ferent hydrocarbon

streans using fractional distillation techniques. A

hydr ocar bon stream contai ning ol efins and paraffins

with an average nunber of carbon atons between 8 and

10 was obtained. The conposition of the resulting

Cs-Cl O hydrocarbon stream tabulated in Table 1, was

anal ysed by gas chromatography. Table 1

Fi scher-Tropsch Hydrocarbon W %
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St ream Conposition C7 and |ighter hydrocarbons 0.12

C8 branched olefins 0.02 C8 linear olefins 0.75
wd2080200e0 0. 69 n-Cctane 2.21 C9 branched ol ePCTESDHOLE2958

C9 linear olefins 8 52 1-Nonene 8.07 n-Nonane 20.03

Cl O branched olefins 0.28 ClOIlinear olefins 22.92
alunifBanperamnPRrigite mpytufde Newh @ miure|op 6.8 gras glaciglpdetip ecidy 7-@grams of citric acid
anf YA hQGREDSF ﬁ&or@edzdater %'sﬁvlkr adddGOINO4 1 s/ o n-Rrr %810 hixtu€ in the muller
to g%ttézgl S%l%lglzg r res ttnF él%ar/alm%nao%r e—geglreréta)am n?%%:eotasfezl.illfdsfor 15] minutes.
memmd of lAmt?ﬁ, @mwéfrqf P-&( grams of tehrgnipg natagiumeaniiaie i 153 grggnset deionized
wer 4&14’51%@1? §dd9ﬂo in@iRk Eﬂnﬁlﬁl la/aﬂﬁ’tﬂmﬁ%ﬂi‘rbhtﬁ/hdﬂgn&th@ Tlfe}?dsﬁlﬁiéﬂlﬂ Mare exhibited a

si.lica to a of 62

90@ fﬂ?{ %f éeo te to ugl}lmgré%iﬁ loss on a%mtlon o% 4&' gB} nﬁw zeoﬁte/qumTwlgure was shaped by

ex@udig Jhe ms@mh@mhta etmﬂese $teeklmlamim6a ﬁeleshof héRzine: Bostopedireer-
C a IO 8{@1& st Solitd/aldniGh Rkdatd A4 dgedaf 1zamnan|5 WoorS Qtbri dB/inig [t ZWA&/alumina

L | D .
exgllldﬁ ﬁ]w?,is éone%r%keg rmg:?}%g: ag‘Lehze% a umma e a’ce was caﬁ;ﬁé n:( {hgwmr% air ?t 200 °C for two

hoRi§. Thge@Beraas was chdhedito p Ga’tﬂh‘@l tmlﬂeia@fe °f @9 f’q: ﬂ’ﬁ tbﬁ Z@lltV@uWW‘@ate was

calBibd rbrRB acﬁﬁf)ﬂaptdfo holi@:t)o yﬁgld ah kshrhekigisn by €1He Rbteichtivada@ st Waallowed to
mgddaenggs } 0 th ® n]ftr & atmos 94/ 072000 PCT/ US2004/ 002958
U ﬁﬁ?ér‘ﬁ‘romu FErf™efite mxture. Next, a mixture
of Ctaglegysipitubipk.ddich PDAndh D 2pd 2 inchps lonsgvag H@d ko ispuiepijation reactor.
A Mwell@ﬁ%dé@a nﬁhels frénl ﬂ'hi B85 & e ftaifl sk QR r2RE: Mﬁt E‘cf loé&al& reactor tube, the

reHo&%eywéls mveg qlhancP alﬁﬁcT F ass woo?\aasgrfln;%rr}éd%g} ftg e reaﬁc%r tube, over the
thyrmefl mdmgsuamqm e e i RoF s TF 15 plE Foelthmeeetouv@ fiieon carbide
(ZUMLSL)%G'LS {04 tél-sQieﬁﬂll PHAbARSs inchéNhe r@act@ﬁl’lﬂe od sda$nd iai'éce oF dlisd v281, waiiplaced
over tﬁ(efgtgo% caor{nde A I]letg I‘ roa];ns g J[erls‘?)l aeerleon &% gf t 83&1&6%6?8 ma&é a%d 45 grams

éronicZed er was
of rmilh fsibgpn adrlmﬂ(@agp anyrbids edfedftethe ﬁe@for folks/im e garty ?(1’@ t¥oepart qidigion distributed

thE ﬁ&dé{ﬁahcﬁ@atiﬂsl(évblﬂﬁn axhidk fneAn@resufdd inlH 1sfoﬁ$rizﬂ10ﬁ)£atam ®ddiot Bout 10
mchgs 1}1 Ie?%[l;l/ athn‘cp plece orfnglgss \SNOO was agin cl th Q)a !{)the4é§ta1;/5(s( n thg .reactor l'L}tj)e Silicon

U mnhna re was s
caphidg £2(0 mesh) ts bk onto e tirdibieseof glgs é‘@‘l’l e ! ifogrﬂpplgf o g]@@ P 1‘6 was positioned over
thp Q]kc@r&}irbﬁg to@ered. agéphhgrf&hhe B&fdﬁi Ot the¥detottGR) To nldd@or AR iteBilperature of the reaction

at vanous g)mg{& ltl%%a éar i )étal;nu q \éva%cogggl I eg mgetrte 1121t§ thgthex% we:h%f the reactor
ryimng, e 260 e/ al um na extru

tubvaghel tewg@me@w@m befrarsodt fyee e 21@@4 if: the patplye e s Soritored. The rectr
tuBkak M@ﬁ&(ﬁnm&mﬁﬁh @le AQcel Mhefrbabron g wikihBated tio aﬁ@ﬁbraﬁlg‘ t@kperatidd of 280 °C
OV;!G-I‘Qi our- I‘ 2 en;r unger g(g;gnegr QIt %eé e(t)l\évg &1@ {emferat?ure ott 80aC %)E)'btgyép reaé:tor tube

tenperature o zeo e/alumna extru
wigdreld ¢ Hle operrieR threnerabire fon rfidditipplayo hoys torsenditien f?ﬁswféﬂafef’n &xiplyst.
is 0 Rttt @&Iltioﬁlﬂg ﬁaisdiﬁeﬁﬁﬁon caﬁhﬁt thS BYAREHr A ktte@iNwb pimied Giough@ reactor

mget ata H\ée ﬁat? %60 %?rg :Nh Io eéz Sat Sr? rltte &% g}‘hr lV{IQSCIJ%I‘sed%veﬁ {h%j[_s)g&gﬂgon catalyst
eI vih e RGropFReh e &hghydmmbomw v vagpyized before contacting the

1s§1§eﬁfﬁﬁ5d cAtallsk. Oﬂ'lle Fe@uBE tubd was opfrafed i bdawe bess@X éfeia dbordhtmospheric pressure.
:: n (t:) gle%albfler o{lpe \am% terocht Qtf C Eh %rianc%e%l o[%hhsség Cgl' tlggar oh[.f%?‘&'lﬁ %8-010 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 hydrocarbon stream were converted into branched olefins
in the isomerization reactor. During the isomerization step, a small amount of material boiling below Cg was
generated from cracking side reactions. In addition, a portion of the C,-C,; alcohols present in the feed was

dehydrated to yield additional olefins in the product. The average number of alkyl branches on the C;g-C, olefins
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15 reactor tube was inverted and a piece of glass wool
was transferred down the wall of the reactor tube,

wo@@n/0tdee0 t hermowel | and positioned at the bor€DOS2904/002958

in ¢ prefod wes f@nd ledhb&astigermined by &g

the reactor tube to serve as a plug for the reactor

tube. Silicon carbide (20 rres]ggmwas added to a depth
teeipues A second pi ece

of gl ass wool nas placed owm@k2the silicon carbide. A

ane_of thao | onpr +|nn ot n ot

||||| TTICT 1 Qudﬁl I L C U 4Hul (@8] _)’Ql48Hr

glirs%rezane el‘gﬂ pfgur%%ganenzaqon IR qf fRﬁ@h sifl i C@Wioo

car dded ToO thg reactor tlube in
t @_@loﬁrb&hedél%slvw part addi ti Ofledi ST ribgted 20 thesie

|<nm:\r| zation catal \Icf evenly inthe lreactor—tube—-and

IO a] | Qnrmrl 72t i Ah -~ '«]9\::1- \Ir-::::’lzL -IF o :”i- ‘/2»5;4
B o o S VIO 3 A I MO M
'lgggﬁ'ﬁgd't'o'igq'eé’r'g’l!-;o'élefmrfaﬁd:' il F"Co. R il <> 13.1
a p—ot—thnecataryst Tt

e IUde.UI tube:
S|I|con carb| de (20 mash was | ayered onto the third

Expingle 2 Isgmerighijpa of 1;Radpcenca1-Posigieaaptbisngd frm PrLSEmig - (g gomposition
of p@&h&;ﬂeoﬁ @shy @M Bas cliréiatofiapty, GObu@d fiTdde 1 0 Serve as a

plug for the bottomof the ggactor tube. To nonitor
the tenperature of the reaction _at various nm nts jn
t he reactor tuhBodegene§amppsiigh nt fhprrmr‘mmlvg__a\a
i nserte "‘?‘W‘ﬁner he thernmowell of thd react 093 a5
The t enpd %}&Npﬂ@ﬁ"ﬁ‘m bel ow-and—at—three—iLffe
pl aces | T HEC@RYS | yst bed was_monilt or ed. q‘%e re
t ube was>dhyépedehsand installed in|the furface Tha
react or| Bagpfms was heated to an operating teBferature! of

280 C it CaChadyiFocybpng period ||nr~lcr fI oW 99:5 nitrogen.

Once the tenperature of 280 C was obt ai ned, the

I eaQtmtectnd I@as iso@ e @hgihadmé hetooperdesizn pgl ifowerpaion tatalye preparation as

-= T+

DI

degcp ﬂed ﬁ{’ﬁm.. 1g 1t IAosHéiln Fy\@odsg:glg Cas pmpeﬁ E}%{d%ﬂé rQa@tmttlﬂs@ at a flow rate of 90 g/hr.

I soneri zatl on cat al yst After co i oni

n
le.f%lﬁ«étral ﬂfﬁfaltecyﬁG Iclgrt \é{qsy%&sfed oxie%e IWEIIZG%O& F%ﬁt sgxgﬁltaélgwflmg the stream of 1-
dopdd¥ EThe bther by Riodek@e Waa aeapbrided bef@® cdntaliimg tit isgmefifabon cpiglyse T reactor tube

wag Qpeg{eg Rtan Nﬂgt %&ﬁg of 2@§cPa%bJaé ﬂﬂ%sﬁl@ﬂ&r&lme@nd—a! tgh(peraﬁeﬁgf 290°C

assed over e I sonerization cataly mulﬁ r1 sly &
w t ﬁfablﬁ@swer#aaewf the Hetg pergiiet Wﬁ%caﬁﬁ%%*b“g Ty EH™ Cro. from
CVES andgpet:d tze o ) iefealeeind andeaad at figputslel thd reporeutie 2ifitentofier 168 and 849

ho&@t ﬁlﬂe\éxséw—c Ta&mg gééa;_ Bfrertetd %@4‘%@§ld %n%@@w-éﬁ olgtths Q’Eé;zl B8 hr processing

pressure 0

above at nosp ure.
mr{aaau@gzhe 1q0ﬂ%'12%€11 ﬁmles%tgqnéé\ﬁlght (Befrceefs)f )@ﬂ:cap ngﬁ% ]8‘8 Cm was generated from
crxkiRyf dide SeactiaB- CQivdrdgn@anber of adifyi trmclagal ﬂ@&o@me;ﬁmﬂlé prefget was

d

@,

en,gngayodor g{-};tﬁé} #\tﬁ}g{r A 0 hours and in the reactor

uent a 24 and 48 hours of isonerization
is 35 tabul ated. Greater t hda"®bo of the I|inear

ol [efliDadecdnt Strbaen doyndéspiceDiDg St r e@Hr wer ¢ 169HAVWE%ed | BAOGr
brlanchedIsohefzatios Redctiont he | sonerWati oh react or. | DurWitg
t Ne<Crodpiiesrbat i on step, a spall 9%mount of 2¥ateri al 2.4~
bai%hi- Chmhymﬂ%mnsm Wwas ﬂpnpt@_t_edg?,-_?_g_m_;_r_acgz-%\.g sl de 974
r et FCpibylearbng 4 di t | on,—a po

2 0.2

a) ] ha 9_ C1
al c‘i‘_ﬁﬂ@‘ﬁ%%p;pﬂ@kﬁﬂs in—the feef wags denydr ateH—toryi el
a rlilq'e rerl\Og 14olq‘ﬁ‘n%| AS —n heo F Al A% Tl 28 H
T U \1 I
1

1.
> age— oo
\.15 I.a. 5 RAS—H—t1e !I avilo |15
of a‘. _yﬁl branches—on—th Ms—iI5—WO

2004/ 072000 PCT/ US2004/ 002 958 in the product was
f ounferrthepmpsificgtiops agdaligmptivy srbplrpenty gt eH@s appget Rithe mvention may be apparent to

P th
00 f‘df\
O U

T

thbse SHIIRY BUIRSrt ink@dod ofthid ddsiriptida e Mecditingls s dedpdhtiociato hewns@uddias illustrative

24 Hr 48 Hr Stream Conposition During |Isomerization
W% W% W % Reaction C8-Cl® branched ol efns 0. 46
33.04 33.16 CB8-Cl0 linear olefins 32.19 2.52 2.54
Cs-Cl10 paraffins 63.19 63.32 63.27 Branched to linear
C8-10 olefmratio 0.1 13.1 13.1 Exanple 2.

| sonerization of 1-Dodecene: 1-Dodecene was obtai ned
from Shell Chem cal Co. The conposition of
1-dodecene, as assayed by gas chromatography, is

tabul ated in Table 3. Table 3



1- Dodecene Conposition W % 1-Dodecene 98.0 O her
Cl10-Cl14 olefins 1.2 <Cl0 hydrocarbons 0.2 >Cl4
whyanorarbons 0.2 Paraffins 0.4 Total C, 0- CIECT/US2004/002958
hydr ocar bons 99. 6 1-Dodecene was isomnerized using the
same reactor tube design and isonerization catal yst
o aehia Foa the ppogef tegdiagthesbdidled in thEsrhtirpdeaerdl markerst ¢agging of the invention. Tt

isdoHd Q(Ql@l@t@(ﬁ %ai/\ﬁ,sfo@{é %ﬁ%&ﬁ()@éﬂ% afld c[e@:ﬁgetl Qéreut :%}pt% b?tgkeﬁ-asftﬂegygsenﬂy
ro e o

6 L/h
p[\ﬁﬁ%eg 613%% Sg \];:éeF‘erttsrf@d ﬁng fnlay gfl#%lﬁ)teg g{r &10 élllustrated and described herein,
pastis #nd Iptogesresanps berevaistdhant] pegtaig fepteresrof B¢ indenticd malseb;@tﬂaed ifidependently, all as

wdid v8 agphee: tobn AREIECEAE aVVAS: hmg%lbéﬁﬂ obgk @Js&lp&og %ﬁeqﬁdeﬂgn Changes

rizati he reactor tube

PR BT GO Lo Bt M T2 TRre e o o menton s
deadribd $ipthefplioping cleigs Uin eddiiod it & t¢ @ mppiersadd thag fegfires A8:GPed hE@inliglependently
iy, InSerflin oAb, WloRindiNe Wei ght per cent of

hydr ocar bons wi'th carbon nunmbers |ess than C10, from
Cl10-Cl14 and greater than Cl4 nol ecul es in 1-dodecene
at 0 hours and the reactor tube effluent after 168 and
849 10 hours. Linear Cl0-C, 4 olefins were converted
ina 94%yield to branched Cl0-Cl4 olefins after a 168
hr processing tinme. During the isonerization step |ess
than 3 wei ght percent of material boiling bel ow Cl10
was generated from cracking side reactions. The

aver age nunber of al kyl branches on the Cl10-Cl4 ol efns
in the product was determned to be 1.3 by the 1H NWR
techni ques. Table 4 1-Dodecene Stream Conposition
During O Hr 168 H W% 849 Hr |sonerization Reaction
W% W % <Cl10 hydrocarbons 0.2 2.5 2.4 C10-Cl4

hydr ocarbons 99.6 97.2 97.4 >Cl4 hydrocarbons 0.2 0.3
0.2 Branched C O Cl4 olefins 0.6 93.2 93.4 Linear
Cl0-Cl14 olefins 99.0 2.8 2.9 Paraffins 1.0 2.0 1.9

15 Further nodifications and alternative enbodi nents
of various aspects of the invention may be apparent to
those skilled in the art in view of this description.
Accordingly, this description is to be construed as
illustrative 16 WO 2004/072000 PCT/ US2004/ 002958

only and is for the purpose of teaching those skilled
in the art the general manner of carrying out the
invention. It is to be understood that the forns of
the invention shown and described herein are to be
taken as the presently preferred enbodi nents.

El enents and materials nmay be substituted for those
illustrated and descri bed herein, parts and processes
may be reversed, and certain features of the invention
may be utilized independently, all as 5 would be
apparent to one skilled in the art after having the
benefit of this description of the invention. Changes
may be nmade in the el enents described herein wthout
departing fromthe spirit and scope of the invention
as described in the following clains. In addition, it
is to be understood that features described herein

i ndependent |y
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may, in certain enbodi nents, be conbined. 17 WO
2004/ 072000 PCT/ US2004/ 002958 CLAIMS 1. A nethod for
wa b@4proouct i on of al kyl aromati c hydr ocar bonsPCT/US2004/002958
conprising: 5 introducing a first hydrocarbon stream
conprising olefins and paraffins into an isonerization
unit, wherein the isonerization unit is configured to
i somerize at |east a portiehAdMEinear olefins in the
first hydrocarbon streamto branched ol efins, and
wherein at | east a portion of the unreacted conponents
Lof tAvaetor fog the prpdpetion elaiky Grmae P BORY COMPrifRast a
por tihtiucihf a fildchyscatenGeam bongrigipttiod 204 parfint ptomm BorsgwOmanit,
Qﬁ%&%&&%&lﬁﬁ i803hss hr@&%%gﬁbﬁﬁeﬁglea@ita aoﬁa%ﬂl@eamﬁslnme fa

e secon ocar Son stream and ar onm
PGB BRI e, SH Ry aé’ﬁmﬁﬂﬂffhe R SPPopRl o o st
hy@doteytoBdirieaang) ftildast i gorigd of thepradered tranctgdl Mgfing foan asecohdtmrdrpcaon stream;

por txht%@ucﬁ% atll ﬁa frﬁ?&%%&seéaxdd[ry&%&%ém M drbhadl hyhsafbsns%m an

ortion o In the seco rocar
abiig seEen g §rviaderari e Ry abirt ﬁﬁ%st *Bifaph g Hbomtons
witeBBist Bpofdion dfitte Blefds ntthneecprrdchddmadonairdw to radogralkyl gromatic hydrocarbons,
W%Kegxra%ég{ zﬂ)% iSn & %B[ohu%& aﬁyl eroﬁg}ﬁ Iﬂ’?d@oczﬁi)olﬁy Jomﬁfs@yﬂanc]ﬂ:@ ﬁikyl group and

ereln at | east portion of the unr act ed

w@rexqah@assa@eﬁlﬁxaofwawetadro&awnegf%%ﬁﬁ“% v Sgeaﬁln??eﬁsgwm‘m of the
arifiatit Hy@rocagtioniad 4t Bashyehtog efitisproducaintiylatomkédgdrocarbqpe fotn aynlkylation
2 t&l@a produced al kyl aromati c hydrocar bons form an

ﬁﬁylatlon 15 reaction stream seEaratln )éod red

ar ornsRereEng A A e e ey lA o8 e?né%? [oP R vrreacte
hyiifobBt@ i stiefin pﬂ@ndmmmtlum:embbmdemmgndmmd@womqn@w agprising at
leﬁsp d;%l’t%&y Le aRLQEREL &mp&grﬁs%@ﬂg FeTolal} I%E&&@Gﬂ sh‘Ezmﬁm&‘ E}B@.ﬁgﬁﬁldcarbons

rocarbon stream conprisin

he SHPGBECY i COEb R PE BT SHE SO PO PRLHS resete
hitocet@intenttoarcowBin apmhydybcabidoten agkfrarding amdyuggactidelgfts stream; and

a poptidf ?cﬂlg qf leagtl?i%orgé{ Rk f)a'fh‘ﬁﬁnmq uﬁgactts&MS BeaRQhth & &ByaRbenation unit,
the o Ins fromthe unrea drocar bo

strea
AR PO OGP SR T SRR AR o o e prtins nd
vipastef ddfinstando prneatfretndiiefsinnslemstapedtion of tpproduced olefins exit the
alnQk&y %H&'ﬁ&o%mhﬁééhcﬁyd&%ﬂoﬁ Ql@anofmci he paraffins and
uhreact ed ol efi ns streamjinto a t}/ ﬁ]?tatlon unltt,
wher Birgiuenget gerhpatigye hatrion thﬁ"i“?""P% EBH gﬁd?"g‘ﬁ“t’ o
2dehytheagdnat daiatl, Weamtthedirspodrbdadm sgfampaprefufeil fign nrplefil@igomerization

p}g?egs%fggn{lgﬁgﬁggno 15@@g:stsed ol efins streamto produce
ef1ns erein at

p ro d'&t&eér&th&q Cgfu}}wge oég&ups ][tP] %7 “%ﬁgﬁ?aﬁ‘gtglé%ﬁfg‘@ﬁgﬁﬁ Ic?mptnses olefins and
pﬁrﬁﬂ"umhmg @ ka@foh ningbet fioohr 10 Gl B brartarbinmenalry framni@ tO5.

4 ntr oguch R Q&y ollqu§£1m@l Q@rv&aérgﬂmgfsoﬂehfau@ Bk isBﬂ)eQated at a reaction
hydr ocarbon_streaminto the isonerization unit. 2. The

tRE e Py et 10 1C a‘\‘?\/ﬁ‘@?‘é% “the first hydrocarbon _
55t r e @mniethodf agwed cfimohto drvherbie fhi iongtifagjorreit is pestated pf a reaction pressure

b%é%% ﬁ)glﬁ O? LtrmbdpRdRds Bnd b&?ﬁ%{moéﬁﬁ&éé sch process. 3. The

nmet
Shydr S%ﬁarreﬁlswfé%yr%eaﬁﬁfl%hbvﬁ5‘5?6‘6?@?? " d“epéar“gf? g Comprs
ntedliamiptigl boaeheon nunber from 10 to 13 or a carbon

7n u nb @ﬁe nfe{hgcmf lngr otn.oof élﬁms }3@ 5 Awherg_ﬁ' @pdﬁfﬁ)’h bﬁﬁe ‘tﬁ:ﬁtnclﬁcn()leﬁﬁé’@mﬁfse an average

eis zat, t
oG A patioe e BHRCBT PR P ar G E s gt T wn w07
a@aawm@b@men&@@IQZandEaboufl'ﬁieorri@ttlmdb@fZiany one of cI ai ms
1to 4, wherein the isonerization unit is operated at
a reaction pressure betweel8 about 0.1 atnospheres and
about 10 at nospheres. 6. The nethod of any one of
claims 1 to 5 wherein at |east a portion of the
branched ol efins conprise 35 nethyl and et hyl
branches. 7. The method of any one of clains | to 5,
wherein a portion of the branched ol efins conprise an
average nunber of branches per total olefin nolecules
of at |least 0.7, between about 0.7 and about 1.5,
bet ween about 0.7




10

15

20

23

30

35

and about 2.0, between about 1.0 and about 1.5, or
| ess than about 2.5. 18 WD 2004/ 072000
wERONANBD004/ 002958 8. The net hod of any one of PCI/ab2984/002958
to 7, wherein the branched groups on the branched
olefins are greater than about 50 percent nethyl
8. g I 0 UpSmetiot sfanyt daast ciaims i to 7,1 @heppia the éranchesit chopbs og khe bppsehed glefins are greater
tllan%ﬁOﬁ sh gé&nt%&w rodpsPIEE B Yboudl 0ot etlﬂ'ﬁér&.lﬂ@ br 1&?&&1%501195 percent groups
roups. The met hod of any one of clainms 1 to
ne@“WtF@ Fthylﬁlﬁ‘é’sbranched ol efins have | ess than about

9.0. 5 TpendRN bf anbonabiiclpimat kod, eeaindreimnapedipfibrdnveddsgihan abppt 0.5 percent
ahghat?fqu(\)l!itgga%' c@llg&lgtomg oﬁespﬁgncag&ﬁ 0. ﬂlefcma prha(ﬁc &Helt@ltnﬁ{f Ehﬂfoﬁ( atoms.

The meth
109 \}HH@P%I?‘OH oﬁ:aH}éona Pfl&?%ll Fo&nwlﬁﬁ}ntthe a@n%%)ﬁ fnrltgliﬁog%urteé {0 proéuce greater than
abt Spde @t @ R atraian hloatss peado ot mobGlkpletetramtatiorydrgradatser t han
a b 0 L’kthe Iﬁé%o@ & aﬁ?&% ofc?:faum Rog! Vh]yljﬂﬁg B2k ¥BhE Fomatic hydrocarbons to the
drocar bons he netho ?%One of clains 1 to
bf%hed olpfiap s pgiesn %?B‘FQF and gbopg- Od]f‘m‘fﬂ"éy WPt i ¢ hydr ocar bons
12t 0 tiAemetind anmheel ofzlaigfsil sl 1 véhergie thpeleylatighaijtis operdtedgipgeaction temperature
begveen%ouggo ?M& aﬂoﬁ%o@d‘w ation unit. 10 12. The net hod of
one al ns to 11, wherein tth%% atomorr]%{),émelt1e
131 s &ﬁéi‘lﬁ’ﬁ‘éﬂf agy ong °fr°3§‘5‘l§tl 1B PR A AU Y S RB R B B
1430 CGnamehdlbidy ond 00a@s 11812, WHeein the o aic i draajonprerprise alkylbenzenes.
lSC | ai HE m;thrg%f a]igonem%%l 1% ﬁrkﬁrﬂéir@ﬂﬁtshlg dj\ﬁﬂfg@%ﬁﬁ &Q}féﬁns to paraffins

npri1se benzene. . The et hod. of . an one .o % h
o o g T PG SR YD G APHBRE et B e
isaheliyplidheiniz. enigsombinlidy.a pafhfémmrh@@ormhewﬂl@ﬁeast@fporé?nmf ﬂmﬁf?é

0C giq}!m!oln§iz aettdstd N18mBneh ateh® arfdfintQdBihd tBScombined
h}dp ailb%ﬂﬂfe%{%g%nis I nt rodig}%léd |tnto t he |soneer| zzlalil on o

Stﬁﬁ‘i”fml?&?‘sa’a“cﬂzﬁlﬁn‘é?l‘t | east a portion of a paraffinic
141y dr The akthe@ins siy breaialsint igo thierthel @oprsne 2ditsting 1atin pfolefigyto feypifine

m?rgxﬂgh Qﬁoq.& a Q@E afify b'y Qddﬁlg Még{t Q WOQ @fh t&fdrh?@maﬁ%nt sReadlinto the alkylation
east a | on of I rst drocarpo {n
ef 2{ Istlon url erein the third

uifp ety *é‘é% ﬁfeait preertiog Bﬁfél?lid?&’ ‘i"?fFﬁ‘mﬁ‘ﬁef“P HGOFOY G “Conbi ne
hilt @Rt A compliseeiaer they abdue?0 oaerigiprredins by vpigm i nt o0 t he

15 SONRL lnéﬁ&f 095}% YU of claidDr to 19 %[ﬁ@rtcmglsigé any one of

¢l ai s urther. comprisin a rati .
o el ST B TR B s s
ol thiyd hgtrdc@ontndain viitly atdeeldl b prgtioa bf theesergitd haidrgrerbani spam@pstrgpm of the alkylation

u%lnb fogn l‘ééﬁ&i?é&@&é%ﬁfby §Jn[b§1§1g1aﬂ 1849 p&r&ﬁ oﬂi tKle 1@rb@fBon stiinlviith Aifleast a
| east a portio dro

a
pgr%/ ‘iné’ ‘(Pﬁ ﬁem@yﬁrﬂc@:bgq %WTHS% H]Ie ?lky 1t(15~i th a co Cbn egj gream wherein the
iy dydecaiiob eirears tampeses g@RPhingogt Sgrgq;terethantamwoagg bqgsyeexg@ and 95 percent
pQ‘ Fﬂ%}% %9&’61&@ 'i)}atrofninfﬁﬁg]g %asv\@ﬁogiaﬁ (-)f a lhzrd h};ﬁhﬁarﬁﬁﬁ tthad Wil at RRYa A8 of the

clalns dj usti.n
SR S PP A o AP RIRE DDA R i e i
hdrdeytbod tstreamn cantpiises ipyafimemid oiinnbpviag a ¢aézammnéter;ﬁremt1@ 96, bpemmpjping at least

2P ikl of W@E@&@B&Q‘&nﬁhﬁl%ﬁ&ht%&rﬁbn@f thé ﬁ@ﬁ& hyﬂro@fu’)ﬁ dtrith pdtream of the
%e second hydr gcar bong?ltre

agylmgsﬂngtt? faw calﬁli)qed fztﬁ?anfl ﬁ?‘%gg%ﬁigh roc 1% s?ream com%nses linear olefins; by
cﬁlﬂﬁ‘tﬁﬁgrat Ievgy a@brtibreiss rirEhyproratbprosty e with ot lrﬂstra@oqwmf /T
QL MM o e ﬁ]tylahm to@orm R &rfoin i btc&ibn, mﬁm&ﬂ@@ﬁ@omon of the second

rocarbon stream u lati

?Cf% SCIR BB BPFEAR) it &F"ﬁm% fie i ﬁ rd ‘ﬂaq*a* o sream.
véth Bid@sa Q@tigpIof thescogt terdrbaarbont shigem upttreant of 19 amsgeﬁl@ufné fo f?fﬁe& ﬁombmed
s@gﬁu\;«helgg'at 1646t alggrtl(\ﬁﬁ)?{ﬂe BRd @mdcau%& ReInCRMfpriseshiadabdldiihd1ad 4 Yeast a portion of
wei ght; by combining at least a portion of a third
hydr ocarbon streamw th at Ll%®ast a portion of the 30
second hydrocarbon stream upstream of the al kyl ation
unit to forma conbined stream wherein the third
hydr ocar bon stream conpri ses paraffins and ol efins
having a carbon nunber from 10 to 16; by conbi ning at
| east a portion of a third hydrocarbon streamw th at
| east a portion of the second hydrocarbon stream
upstream of the alkylation unit to forma conbi ned
strean1 mhereln the thlrd hydrocarbon strean1conpr|ses

o Y Y
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hydr ocar bon stream conpri ses branched ol efins; by
conbining at |east a portion of a third hydrocarbon
w@eoeamooni t h at | east a portion of the secondPCT/US2004/002958
hydr ocar bon stream upstream of the al kylation unit to
forma conbined stream wherein at |east a portion of
th¢ deeond Hyfirpqdrbpn stfeamcamiyisss beanchedlefinsofpri ses | i near ol efins
and igoddcRABE combp'strdaflntdthe li1aiBu2004/ 072000
PCT/ US2004/ 002958 the second hydrocarbon stream
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