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WD 2004/ 071999 PCT/ US2004/ 002956 METHOD OF PREPARI NG
BRANCHED ALKYL ARQOVATI C HYDROCARBONS USI NG A PROCESS

WGTREAMIPROM A DEHYDROGENATI ON | SOVERI ZATI ON  UNCT7US2004/002956

BACKGROUND OF THE I NVENTION 1. Field of Invention The
present invention generally relates to systens and

met

or aeEiton Bk pREGRAG BRARGIKD APKOTARDRLTIY y BRBLERBGNs pamve o
to sys?BﬁEEMRﬁéW f‘é\EHb’PESEPMBIONﬁOWMQN UNIT

al kyl aromatic hydrocarbons. 2. Description of Related
Art Al kyl ated aromati c hydrocarbons are inportant
conpounds that may QRKERRANDORrHANVENITON

appllcatlons or coOnverte 0 ot her chem cal conpounds
(e Fiel nts, sulfonates). Surfactants may be

use d Themreapanten wnaﬂly e kol ss&in @l Siethdde for wapanigglatsyl aromatic

h%&ﬁwﬁ RicPe patfORRE, eRBinRht dbRERANEEY relatbPo sm%s A0 MG R breparing.
osition of an alkyl aromatic hydrocarbon may

b’iaﬁﬁh BRIV BIEB® ti es (e.g., water solubility,

2bi odBgrrndenyif Reldted Artcol d wat er det er gency) of the
sur f mlﬁmarﬁﬁ% @&o&%&n@ Erg ﬁlﬂ)t)rtag{ &Qﬁbﬁﬁg ﬂlfitrr&%quedal Mlety of applications

aromati c wat er " sol ubi |
O ST B PP T8 1 GPe Nk GG ARy bosSlipares o
applicniiens.ifdr pxamble tidtapgeath, lkopbs agd @lugoverycr eases, the

h y dr @m{r&c{uﬁh éo)ﬁp((sitlo@of an :ﬁfyf dr&]da{lyhyflr&rarb%ﬁag lir)ﬂué-ﬁf:e tﬁel'b?opa'{ug Yel 8., water

romat.i ¢ surfact ease.
<G o P PO RS BT R ot BE B e wBt gt fom an o
a@nktiglhydacobaat Fa esuple, a\@ibiainlhbﬂumglayl@ammrbg #userity of the alkyl group. As the

th&ﬁt? eraﬁw ghp RL-ane %%y&&kﬁﬁm& QRrt &”H“uﬁty for WM}} JFHEL M mdm surfactant
quaternary and/or tertiary carbon atons into

“ﬁ’( ST s SR A1y P e P%W&W%%f Sifuctant may
decrease.clagepotalivgs berodbes-thwtitoetnin 8 @finiryind dutnyer afiyddtananched/ @ ngiuncyrbon atoms into
uefau(;;l E&uon@k 1|£é’4ucyf‘el}5}x{£§$ gu&acama%&@a@et thé/@aﬂd k&w&%ﬁhﬁn@k@m@my of the

i ode det er anount and
X}f_’:‘@mﬁF el e ﬁ‘@m i ey 8 6"*"@?6%@9%%‘“"% fype of
balehing efsie atidii@robp, bahegr, acpderrease theti@egnidatian sienof xif@aiit and/or detergent.
and/ ﬁlrancqgtaﬁ(m%ﬁltauc gt{r@m&sge Eéél:d oL QR anhgm QGRIPRAS aromatic

are conpose ranch % group couple d to an
Py rried el g ?‘Bﬁ”ﬁe °°%P°é?4€ﬁaela’ef’éﬁ L Bﬁbplganab(e%e"tf’%‘ﬁé% ¢pe linear alkyl
gohp. Brdntheed the dhekryalkylgrapsps:y inkltds oipoamnorh @iphatix il gtbupg a fimemniikyl group or

c&nﬁ)ﬁlatliohﬂﬁ@&f %rMes ng'rngﬂx@e meﬁfyﬁm %I%p}@ I)r hgghg 1%%% év.llak%}ﬁlary and tertiary

C% lﬁaé(ma include one or nmore alip g
Dops TR & PPk 1 @ ‘zjfrn&%*hw‘kyl E8%0 F‘?falt“rﬂﬁh%f SR AR ety cafbors may s
fiBn & bgBingrpeyterh indlelatid groeg. Mshused Berdiny the plipasofiphatidrquitinglyetirbon atom”

r@flrmca%péa&@m@haab%@ a,raxy@md ch a&ﬁsaﬂwot am&aoag%mmmggm
pr esent in a branched %%g gr oup nber o

quat erfigrs ‘éiiﬁ’cf braaghed "é‘fying?}la F’B‘B %W#Yégﬂ?fﬁmamcaﬁ?nf Fpay bave a lower
biodegnadationrge fhat o senfactant witlh Hidgnealoknydno-Yrrgbigd alkAgrows ed uive hesdin) ,
‘ﬁx&@grﬁs\ﬁ@ ?e@ers t@!i ﬁlﬁ&ﬁf thet cal U@éhgﬁl&ﬂ; Htefe@dr I’BIQ)&]J ﬁsv&my ba%gna or other natural

refers to_ a carbon atomthat 'S not bound to an
20 OB BrALofsY Ao S REFTEE PR 2 MO Y ATt sipdep featment, a
bivyegiadation rife SfluedfumCiraitityl- ZAmnﬂd‘ftYlﬁACﬂiﬁlamlhEﬁhteaﬂlakgtkateglhﬂi,b(blodegradatlon rate of
sadﬁgll stk Os &u@h@fcg@[rzyns@fa%o I dbtSifell bdiYtick @ft&%&nﬁ&\’xs G@&@ed by Nielsen

[ower Dbio egradatl on rate than a surfactant wt
{3 e BTG BRI O ooeane Qe gl Stone
ahdFiedeeey 400318397 dbers to a material that can be

che nkﬁﬂblt:s)/of &Ln%x%ftlglg aftl prcggs%g fépthéjlg a&% (9 %%cﬁ gﬁirlg{om%c lﬂ?&i‘ocarbons

nat ur al |n a

SBAPRPTTERE THETNG. SR SUE BTl R4 P ergon Of At st
treatnent a 35 blodegradatlon rate of sodi um

2- et hyl - 2- undecyl [ 14C] benzensul fonat e was greater

than -a biodegradation rate of sodi um

5-met hyl - 5-undecyl [ 14C] benzensul fonate, A detail ed
description of the experinent is described by Ni el sen

et al. in "Biodegradation of Cbproducts of Conmerci a

Li near Al kyl benzene Sul fonate,” Environnmental Science

and Technology 1997 31: 3397 3404 Exanples of

L L s - o S r Y Y
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WO 2004/ 071999 PCT/ US2004/ 002956 Nornmal Paraffin
Hydr ocar bons”; U. S. Patent No. 6,111,158 to

wokoodozregel i et al., entitled "Process For ProRPOLURN04/002956

Aryl al kanes At Al kyl ation Conditions Using A Zeolite
NéiavliPRgiA HEbartao] U.5.@at&it Nol GI1 UL, 158 fswenan@m @t al, eliitle®PEFr @84 For Producing

t »
A&%Irk%ngéesétipﬁélago%%oﬁ Sléé?%ing %\r&gﬁ% an es Xr%e&g: Str‘t.\JmF ay})]ee and U.S. Patent No.
65719810 n Mesgnaneeli ebglygrsided Fropees Fﬁ%@ﬂ%@d“ﬂﬂ‘@?éﬁf‘%ﬁyla‘éﬁa Sulfopates.
cdkpeditead Produded Mafefoni, @eidnbs THered®t has been found t hat

sur fﬁ&£ 1%&5&}/ anrs t)e\él?gund Ehgﬁnggcéﬂgﬁﬁ\%d ﬁ'!)ﬂ? {>r Red Bl@ﬁlxﬁ ave dlfferent more

different, roperties than surfactants
defsble praeTties B Swfaﬁélé?defaﬁ%ﬁ%@w Fléffns -eBCRFBTRS, Sl dery i figm branched
olefRk haveigleréaked Matkrlsaniibiling Ghproodd@éterpBcylpip@tids ALIReasME bivdb@dable properties
m%lgjn'w% iut)t%o}/ant% d%’&gg egﬁ otle%sg %&%ﬁ({ﬂ %gfgzﬁeh gl&mgg&n a Fischer-Tropsch

cepta egra e properties are
Prefgts pEra SAY Boresesrap garpmicr i 9f fop eegpm. I egme ﬁlgbodw% ERS’?‘" obsfins gy be
coVeREUaIte Bardhed biefis usdiiy @ Mehfdrbpe®i Gl SomdizAE edialys THOLMEhed olefins may be
us?& l% gr%EQc n%,mgg tﬁ% %(t% §101% H?sﬁ%%r Joqa é Ivé.‘h%blg to ﬂ]iel})gog&glr o?ﬁg% ischer-Tropsch
stegh VB pogrdl ]fxqq@eﬁT@psatmws Epdp pqqdémeuglpqq gm%p.nts of olefins. Increasing an olefin
coleftydlf BgeRa bikg BlefitSOR@E) oz sin Totodypai may Taeasbihanaldai value of the
| efins maybe wused to produce surfactants that are

nore desirable and thus nore valuable to the producer

of the Fischer-Tropsch stream |In general,

Fi scher-Tropsch processes SEH¥ARY hroduce ni nor

ano Ul g entbdigdng b fepdssirealnriigt @elgdendefiagrndpapiiiing mayde plo@mntd in a
d ?dr&ena%%ﬁg@gmﬁhdﬁy lTherlrcﬁésé @ed%@egﬂl %ﬁér%% QEehfhrogenatlon-lsomenzatmn unit, in

Fi scher-Trop seh stream nmay | ncrease the econom c val ue
s gmentt, B B« SORARAP <1 <SS, R BB on omegiion it at et
a pdrttog afthd faaffind in ik Gelisgean gl barhyanogknpairtetbn diginsmaiyte dolydrogenation-
15%691'92%&1?‘159 mla)nals@ 1501{1%96/&@ fe&gﬁf&%ﬁ Sike Irém roieézﬁtu&dc?ipleéé{y ptortmn of the olefins

process feed streamenterin
ﬂxatma]'rﬁ@réﬁeéqnf iz qu feg‘bsﬁﬁ’f‘ﬁ g‘get 1F06)ﬁnz& roceissrfonvgrgﬁbleast a portion of linear olefins
(iemobclhd@inieiys) in® beshédwibinsf r om a Fi scher - Tropsch

pr OCﬁéc%ss cdnﬁkuén@ﬁ tﬂqamag%@mwm%aﬁoaq&%ay%a;ubmat Y h@mﬁ@ branched
| east portion of ffins in

olﬁfﬁ? habl%and%e ﬁ%ga?%g ﬁ%l{ﬂgl&nef BT ‘fl?ﬁf’ II'PIOIBT“@PF lﬁg’vegﬂ)f)élt 0. 7dand Elbout 2.5. The branched
oldé:h}h&l incig@iat iy o 1liRi@d fosetiglahd/@ kthyd ranchdst T hmsymaizm process may produce

bﬂal%:ﬁ&{%fefhé %aﬁkcldd@l@s% ‘.ha@abglﬁ) 6% b&&ntQ)f” ?ugtprﬁa& ﬁéﬁ&lé éaﬂ)gn eﬁ’(lnﬁf PrOcRss conditions
| east a portion of ef I ns we

were
mﬁ%&%&f%@ﬁ@ﬁl@%’éﬁt@f‘%ﬁﬁ°ﬂﬁﬂ@ﬂé@&“ﬁ %%‘é%#‘a"iﬂﬁﬁé‘”? %ﬁ‘é’ﬁ 933P fiegfirogenate the
p@#ﬁh@@&fmde@nmwbmm@lewu on of linear olefins

Cmoan Hﬂgﬁuﬂ&? Q@&y@&g@faﬁcﬁqgomhrﬂ;@n Q:L@}EL? Hl@lgdeq lpﬁfahtrg} Sfzones. The l')lurahty
Pr ocess condi tions in

of FaS PR f?aﬁﬁgfb%%ﬂ% %ﬁe?"a?feftfmntﬂ%@he@éﬂt EREPR 2ons ey e 2
ddhipieoger@gan|zbrenThelsdeend edagidn zood redyibai® ifvmereatin zaw e Bgecarbanivesm
caafamﬁg ea@ﬁlg %ﬁ pa%ns%a§ £ mmhﬁﬁaglmgmquonb eiMesn p@mgﬁ mé)pm%fﬁns in the

bout 2. branched 25 fin may i nclud
o8 S RSSO Ry RO LR Lt S g nihed i
stiehre mhysto pastell mittiedmpizaioe sse. [Tahe Honeeaien Zomean Ghsedpoaionffitrlefins in
thfe Q@%chea DA UEEm a5 B iloR@ReAD Bticndd ook ©Fife %{Aﬁchgafole%@&aﬁgen@dyo alkylate

i phati1 c carbon atons. Process conditions in
“ﬁ’@ﬁ&‘i@fdﬁi’g"é Bt i on-i someri zation unit may include a

cat alnys tmtodidtnt, hxsr i hyldterationsotigins maybe tambilehwitl b Ggbwvedreentering the
thE(EOger 6k nqgornlerﬁawﬁ Ghit© ITEJ ﬂy& ‘§ca.1%51cg sfl:egﬁ m§}ﬁo% Ql&qd \Ll@\ tﬁe%&gﬁfe!axg fo alter the

ins. I'n an enbodi nent

W@HW%‘& ¥ gefing Wt%%%f}ewﬂﬁnﬂﬁﬂ-ﬁmwwﬁ melier g feg stream is processed in
plurality of zones. The plu?allty 30 of zones may

include a first reaction zone and a second reaction

zone. The first reaction zone maybe a dehydrogenation

zone. The second reaction zone may be an isonerization

zone. A hydrocarbon stream containing olefins and

paraffins may enter the dehydrogenati on zone. At | east

a portion of the paraffins in the hydrocarbon stream

nay be dehydrogenated to oleflns to produce an olefln

— o o o
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2 WD 2004/ 071999 PCT/ US2004/ 002956 the

dehydr ogenati on-i soneri zation unit, the resulting
whe@aohod ol ef i n-contai ning streami s passed | PCDUSI004/002956

al kylation unit. One or nore hydrocarbons streans may

tﬂaaeh«;m@ﬂaﬁ@dsowbﬁzhuoh het, e amhgda@haafoieﬁh doftithifg s&bdﬁgs Sabsedia

aﬁcﬁ ISIJ(I Ong] of mgre H}%.F I{ st slh'ealgligle bg o%nb].nndsm?\%e '{l’]lgl oﬁe m—gontammg stream

i on unl ation
tOpG(I}?TtﬂPe(‘J‘?PC‘E‘Ff a"w%t?fﬁﬁﬁs F‘Eerﬁ%@P 6’6%/{’? PGS Iﬁﬂ:&? a%aﬁam Wl aéie%fb“ portion of
atdhnbtlt hpfrockrBaShayde ﬂ@[ateﬂ ot Dfcast H@ridh eftheBfidsin thb@mEBiaRd
str eﬂﬂglan%n ak)){l kfcgglarggns \QIFI)E @&s‘ &a Q%vgﬁnoa%%{k?&%g un\% En an embodiment, an

ol ef
oefirdui ﬁeéli‘??ns S‘Ta?fn ﬁ%ﬂl %?ehﬁf%enﬁvws@é%?%‘@h@ﬂﬂdraé)&ﬁﬁmfhb’@?ﬁﬁfa"ns may enter an
amgahmlﬁ@g et alk@Btioh SR Ndast & bdribi oftthd atonamdlyaﬁdaﬂmts By be alkylated with at
Iea%f Eéﬂ% oﬁge 0?61:‘1@&1? %&ﬁ%&rh@lp stre%l tk oc%tcé a g arc a¥1(§ h &,roca}bing At least a portion
as

| on uni a 0 1 ONn r onma
oot Hioh go%g,hygr@ca&oq@waap@&e aPprehedralkyl) g@a% At igashppoptiop pf the
uﬁl‘fea;fe&'@m@dn&ftd ofthe hyArobabvensRydin O BishOgartish 6fﬂﬂ%c&®ar@faﬂw&ecarbons and at
t
16%%1 Xortlo% eptgldgﬁeﬁéﬁ%[ a?&rg[lplgrgr&taﬁ'% : O}g g é‘rban%lkﬁq{og {egclaoq sg%im

ar oma ons ma
br an éﬁ% alkséé}tlkfwf thy Prarafﬁw hysigocqriponss @t logst ppriicn @ﬁhwafﬁn@ni@lreacted olefins and

mﬁteaﬁﬁceﬁb@omﬁmmymmfpr&d@ﬁndy yheeal bante gkyl £afkic Biirocarbon
?uc L g%oéns e%cﬁeldgr&tgc gs%%%%%ﬁtd)mct?ekayogl%t%%gc{r Qosns and .
Pﬁgfé%edameqtfé olﬁ%py stfegsp- A 2g ﬂar%ﬂiqe yrdgesessied ?leﬁa& fttﬁe@hm’é’tf?"lf?ifrw directing the
pAbtian@dnleydied ble@B stRfim bdoCint 10 AR drszedAM AL DE:SHAXDRA Snit add/or into a stream
| eas tion.of the raf fins react.ed o
R R T T A L
afpdgfiop@nitsepar at ed from the al kyl aromati ¢ hydrocar bon
pr oduGkSin ehB@in2aE, aﬂcléaktﬁinor&&d)f mn@a&mﬂt r@h&ﬁﬁbm prod@yt si@m may be
sap Ea e]d t ed Ik%orymgtlc sul a(t)ega[tn o eﬁ{lgr 'OC meftlgs ateslxgay include
par a i'ns ‘and unreacted ofefins réam e pararfins
begprtied pHYlespsed ol ef i ns stream may recycle by directing
the paraffins and unreacted ol efins stream back into

t he dehydrogenaIiégﬁiiﬁﬁ%g¥ﬂﬁ&fdF%ﬂE%ﬁAﬁHNH into a

stream entering Fogerat T ornm-1soneri zati on

uni t Advipegesaf Biaeresews INSRHIOEA Peprms §rPamRt tdyhose skidlgdch e arppithithe benefit of

tHe@ilbkify de@lldd Wésaipti@ndf dabbdiments @nd'i@éri rabrbhceid e d&cﬂiﬁﬁﬁy&g d@d¥ings, in which:

:C)reg(sj%}gf 1 ‘is%ol?té% ?% elr?gtflc %granailﬁ ? grg to%e a SP I‘ O C ucm'g Eraxfched alkyl aromatic

hyrQstrbens wing aﬁeﬂlmfnefson-lﬁomergmm@nbodu ment s t he al kyI

aro nramts @ £Blhdpenohef sicaRyrath e kmwamen&roax@mﬁo@r&aydmg branched alkyl

admatd SdrocaBrE%InsE uE ga %vo—zo eIehq}l atior 1som9r%1on N@ Advant ages

or % resent oI nventi o ﬁFanbe cone apparent to those

ski | Ffé’rd3 Jepicty hishegptic dwg‘lﬁlh of F embpdimett iofa sgpfem fr Proglygisg branched alkyl aromatic

hidddchrouns Bg 6 aaahﬁirdgaldnodassﬁmzpbﬁ it vath a aﬁbsadémpsscom*gdrawo n

:‘:lefGG {l]eggepl%wge ’uson 1es suasgecu%rng Vi ous goc&{ca ons a?c? alternaq.lrx{%vw 5, n%ecxtﬁc en%bodunents

tigroafyprorshanp PoTaY peErRisiinge @?varrwn%wﬂ a*rrf@yve deserdndip riesaﬂ It should be

R aC RAVBRS) Batlifel d&@maq A Myhil§aagRMAbd 10dctd HOUFEIReFIad th Bfit the invention to
ﬁ%&aﬂar?g dslsclgieﬁ guq gxii/ & J:o%tg 81'3 %g%u Iugsltog clé)g‘ ; ag‘aﬁca&ons eﬂunfalents and

abgrmeives ﬂa@nw‘@m@l@ap%ﬁ%scqu ptﬁlge pEesentjpventign as defined by the appended claims.

dehydr ogenati on-i soneri zation unit. 30 FIG 3 depicts

a schematic di agram of an enbodi nent of a system for
produci ng branched al kyl aromatic hydrocarbons usi ng

a dehydrogenation-isonerization unit with a stacked

bed catal yst configuration. While the invention is

suscepti ble to various nodi fi cati ons and al ternative

forms, specific enbodinents thereof are shown by way

of exanple in the drawing and will herein be described

in detail. It should be - understood, however, that

the drawi ngs and detail ed description thereto are not
intended to limt the invention to 35 the particular

form di scl osed, but on the contrary, the intention is

to cover all nDdlflcatlons equivalents and

I T L r 1 ' I o Y
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Hydr ocar bon products may be synthesized from synthesis
gas (i.e., a mxture of hydrogen and carbon nonoxi de)

wWa@iIgi0an7e@9¥i scher - Tropsch process. Synthesi s gaBCTH§200€002956

derived fromcoal or by reformng of natural gas. The
Fi scher-Tropsch pr 0cess cat aI yt| cal y convert S
synt hesi s gas i BDEFAH PTION OF & D {E§ i ncl udes

5 pr Hydeedrboy pedits may e @Iyn{hysiiéclm&r sbﬂﬂﬁﬁs gaa(l eordigimm oféhmwxmi and carbon
mgﬁoxﬁl:) %Lﬁg'l%lsaﬁzd'ﬁ@psm s, Eﬁ gagga}%)é X&@J& i Q&Sagth 'ﬂ} Igﬂrmmg of natural

product ucts froma Fi'scher- process
gfﬁayllfé?mggregoqs@rprqcﬁ%cabwﬁr}vgﬁ sy@fheq;s@és‘ 1%to f ngxgue of products that includes
pOasibi shttreted ifiire@dbnsGi ckr)ajn ambwnbefioleids kg ntidk SnAit@f dAEEESntaining products.
Tﬁéﬁédﬁcts%gl a@‘gsal { Trws&%%géssc‘mg%%%%egyo ﬁtu!: ?Fﬂgse((a ﬁT agogr?ecﬁlesel oil),

process genera evel s

P S gﬂ% a&‘iﬁﬁktehlrf??“‘f‘% Al e ﬁsl%VenS?h@rocess genctlly e low

lega@emp alfiCistrdge. afjd/or n{e@ls aifiBcbritasltlava pddydlia bamamds. (e.g., (aromatics, naphthalenes).
Fi s Cﬁ&ﬁer -'H'oggﬁ‘ &chﬁ I Qxﬁssrﬁ y%lts{) % ggg ’g:ﬁ_ﬁ%ar@éccﬁig 1*821?1 Uﬁlﬁge éo&ixgdity products.

prepare econom cal pro
Fer Samgle dipesr elefing gr ﬁ@ﬁlfm‘?ﬂy @‘I"i“ﬁ% thatrage “éeﬁﬁlﬁ?b"é? ngf‘“ﬁ‘f”b?f G‘Efa@ts Using a
pdsrhcatoffads 1Boctks @feath tofp@tuct ti@ar plefid @y in@dsealic escdsvhia@itua BitaFischer-Tropsch

'ss@geaﬁ il'tp I?&Jt:é pQ&u«Qi]:m Joﬁ?of g&&h‘&ﬁ%ﬁkyﬂr&%ﬁyﬂh‘ac I%dal'g((‘r%m containing a

I near o I ns I ncre e “econom-c val
Slﬁrl’%ceﬁ é‘F"mF‘r"B?J"é”@HI a“ﬁr"&’c‘:‘é’%%m’s“tt Pleskiftrs mpy el e ggrnatad el fseppprized, then
alkA&ddso forfn JIyOekiRlidigdadatoytls. BbcediBg thelow yieindea sdeintrough a dehydrogenation-
1@&%@&% &Rg%ug g&r’%lollkgﬁhoﬁ mfaf‘ %@#odﬁcﬁé&%e ?&ys@ Lostoaﬁldlpr%ﬁﬁge lxfd Bverall economic
vigisty e irleieerosiid P Roner i zed, t hen al kyI ated to form
al kyh hpcodrech ifeed syl onpisiiansy nBieeasfhsngd didies. [Ab1asod @ftiofof the
h;d?a%fgboﬁ tst[:egﬁcil ma}I JA%’IQ%QIP oﬁmgd? F!Xa%ng ga %I%}iﬂs (ﬁ daé §t kl:a§tq qgf)oln %%ﬁls a%d up to 24

nit prior at1on n'a%%fave ction
086%99 aqmy% A lﬁ’éfgﬁafm“afPFd PlEsRm wAHhs Aletained fem pigchos{Tropwk pFpRSTHOTom an cthylene
ohido@&izhtiot prodds. FiktRer!Tayschtatlybthanp Feadiab@nditoha@ibe sllected to provide a particular

nhé’o‘?[é? SR RO - %S%I%{F';é ?&Et@@éﬂ'&f S H&op&mﬁﬁé&oﬁs%o‘%@éégﬁ that favor the

f1ns an east a portion
W’&’F‘Bfé ardstrd lyfpesban Jeeirs Bé Fisderet T?Pﬁfh(ﬁlf"ceﬁﬁ FreanerePEmayT | ns
and whiefrefencdliamhdagp aaﬁscﬁeeas;tschdsumr B B va tErsodd it AdPstrbdd, made by any
px%Aéss tﬁzﬁmglg 8&&9&9&% %Q‘{xg aybgg &t&&e fe%&mfm){he ?ocesses disclosed
tained froma Fisc ro sc rocess or
h?éf“h YR Bishe- Tepicy BiveR PO ﬁfﬁmée@%egt to 5 peETEN T @e;se@wnder being
sbadtalhymdcabanghd blaednipomdcondi t i ons may be selected to

pr ovinqsneaemgcﬁuehtg %Jg@!&ean{pc&ta% 5?{6&‘9 lz{&‘d ailﬁgs a&emgﬁgﬁgwgg gackmg of

product stream or cornmi natl on

peraffimyay o the qiigemerizpoof ?1?‘?@5 Geaperrialetefin modgfts %Pé%fii‘it% by ethylene
olippeléragiat hama:sqmsa@i BSUmite Satds bysCHae sn-ChEMIRS ChinpakyShels Shefcll Company
(&Ee?%%@!tdk IG@.?%)NE 111d %Blrlt?sfl ?Ju%f&ﬁr? %&kﬂ%ggmgfgn \%é to pﬁoduce alpha-olefin

rst oo
amﬁ,ﬁ &@“W %H)ﬁ Pamaté@edg’g 9,986p0jie, ptiled [Bracess For The Preparation
ooHﬁfobm:mam (58 PhténB AR calyn (e 6. DOTES, 955y Afdere@et SIlJ brtieldal“Process For The

PI Fgagagﬁg & ﬁ#arf (ﬁgﬁnifgﬁ vl &F ‘?c?ﬁepgll i&ljeap ﬁﬁ%ols JE%E c@dureb/%p yrepanng

ropsch streans na tain
h%r‘&é?‘sc,f@ﬁ‘tﬂhb‘Ff@ﬂeﬁ%““bfq’f’éUrs ?tﬁ‘{aér67ﬁé%3ﬁgl\m@atnaﬂeét @aha@leﬁn -
Phyldﬁ@cammmnsissabbneb MaOM e B\ Iphd-OleSMaudion) OOl 5. PRI So. 3,737,475

to a@&, é&l dpﬁ‘ ﬁ?haccﬁ%g@}omc c% :Q'Jd%fg pa%en%d &%Eﬁftg f(lntg'r ? entitled

tafl ne crac araf I N wax
%1!81‘”@‘?%%’1‘“? Beagtion,Pystep.” MOétfof *‘saboveaa%?eé Prafesseap@rlwﬁalmae&%t Higher linear
inteRA LIS thiy 6ckofiertibilly plodwrel, fotdxiri B theZAlbrir@ton AEHHdrboRToKRti @G paraffins,

' ' S em cal Conpany,
b}gﬁéﬁ%ﬁw%&%q " %%%p&&é’aﬁ ?Mﬁhgglreg}ghe trademar k
NEODENE), and by British Petrol eum Cracki ng of
paraffin wax to produce al pha-olefin and paraffin
feed streans is described in U S. Patent No. 4,579, 986
to Sie, entitled "Process For The Preparation O

Hydr ocarbons” and U.S. Patent Application Serial No.
10/ 153,955 to Ansorge et al., entitled "Process For
The Preparation of Iinear O efins and Use Thereof To
Pr epare L| near AI cohol s" SpeC| f| C pr ocedur es for

o Y o o o o o -
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In an enbodi nent, a feed streamis processed to
produce a hydrocarbon streamthat includes branched
wob@fhion®99 Br anched ol ef i ns may be used t o al kyPEr/@SEnN4/002956

aromati ¢ hydrocarbon to produce branched al kyl

ar omBdal embodiMsal] 016 kian S.proddid b eRElicsd Hy@adaTbbby et infludes branched
olé%r?‘ [ %%a%éhgd ogfg nston?ag %e us%B(ga%ké/?i gtém\r/]v%e}gxgang‘ P gru caﬁb%n to?reo{i & g g}?ncg% alkyl aromatic
hyévqa@am The fredtrpamehay h@’ﬁﬁ eaaafﬁpem@t ra@seﬁ)mn Bt dhperepri Yy Weighignd about
90 @er&atrb@f;v&gﬁa of G Hc@ Riear® 16 beRdih Qfiboliiaits, bkead Qmﬁﬁﬁr&ﬁﬁfaﬁib)éontent

grea ere an ab£1 agrfzel {{)é/ ]yvelTh earat e d R tfefec? grré%nga%gr aﬂaﬁc I%de Qlctlms dﬁe olgﬁn content of

I NS. ream may
thﬁf@siweeetnmasﬁe mwez@abplé #%@W?nt bswewéﬁ aghboud Abperehith bit welpht. In Olter
BRI Y sted giythave kol éHinld@ent SRIARCQBRHNITE fidk @it bRwdigdE6lefins. The
com%olglgonn% tll;m %edlgéeam niay mf ucggl I dgoc Cé?)ﬁst h%nt n%\gest e&.{ar(‘t))%nhnglP\betr F]angmg from 4 to 30.
Infceéfela exsltoﬁ@am merﬁgﬁ et ewq*?sr@f tb@aﬁ%ﬁgns EPeaPefl 6freap mayaneg fjem 4 to 24,
fro@o th ) or iR NS 15. a@@bﬂﬁeaﬁrnﬁmnélu& E:hm%gamohrﬂs df Byfdtoddridns having a carbon

U;? giat 1snh€ rﬂ%rﬁo% lo%er} ﬂlaa}llﬁl r eog gmur}nrlr)grl’ll‘an;%g r%lé seomfe «rengb%dnzrerits a fﬁez? stream may
be 31@1V¢drft9m dmulta@onrse PrEFess ﬁtfemﬁhitmctuées 3 Broadg ringeedf cashop adbrFaY
i nc Iwgﬁmﬁadmﬁt ﬁlﬁéaldﬁ’éaﬁ 0k ddnngaﬁﬁmb@m&mhaymgmmd@ ab&yQilfins and/or
r..or e desired carbon

h r t
paraﬁrnrg Zfl;he mono ole%'ms Imay I% o? a lmear r br nc ed %tru&ure e mo o~ol S n¥ ave an alpha or

infygal desblp bf@él The &nd s@r@t mayruawe@ﬁﬁ@fm wigh5D eeé@@ osm%%f e Plafgy molecules
préséhe hlb&d)@ &p@-oﬁfnﬁ%ﬂzﬂﬁlezﬁ aRgt Qfamﬁcﬂﬂb&iﬁkﬁeldw $H&1rS . In bdtaid Bmbodiments, at least

abcaxn‘gogp I’cgtrl? onfttﬂe ola fing ar% dlghsa-olieg a hnear carb {1 skeleta]] strud:ture A hydrocarbon stream in

ation- 1 on uni
whqql;rwatglﬂ@ﬁ rﬂw 7apﬁmbmlof allwéth%ﬁleffm mrsleculpgyse dinberolefis effadigeapggiporhiseletal
streéuu&nalyiw@afm %aﬂi’ EdaGhesk oS4y Gne ﬁemaﬁh@dmaﬁfanso k@h b Fi®am may be

deflveé goné %/ ’Fe%cger_Tlf?ﬁ ai'oc%irs Ié:l 5 3:691%0% ats a ge\c;%sg'!eaﬂel Lgngﬂes eolre%—ns Ht whlch at least
abpyth pepergént ¢flte obﬁteﬁqqummre@ewee@telml elsfelﬁt may be

al p @Eﬂ&lﬁ@&l@ﬁ olefins Ghay HeRQASS a(f&ﬁ fodde@Bitan Gzlaﬂétia hlkﬁﬁiﬁ]b@zﬂ:tlon An aromatic

structure.. In. c nts t
al Eltwn rea nlf)sgsroceg‘ln m%r?mcto%mg t:onléqﬁag? aéoma qrcl)%lpo‘clﬁxdg 1 1|\rro]1§1§1c f:omgounds

(el prevestic ydnotabnnsyikay|instudd benypre @wwfet.ed bmlwd e anbydinen tapglzphstituted
beh3ne i¥M3ddGHa Qﬁsﬁﬁfeﬂenﬂeﬁlﬂﬁ]thaﬁ@ddis Mylﬂﬁﬁt{ﬁﬁdatberﬁénesaﬂab bdthonb-R&Y/0r poly-

sut())s e& T IL? elfllzegss ?l'[eealkal ht%uent o? aﬂcsl 519bst1 Qed. benggl%r aai‘r;eba carbon mumber
BT A PRy e84 R A R R B e S
ramngéiimk ¥ logt ilroqn embodaw@mmb@l riwhﬁf eféf&raléfﬂ ﬁ@s’tmserew an@tfrpre Atp2. Suitable

exh¥es b@m%@mdaﬁﬂoma m&ﬁda MPuthremoSHINEd to, bERES, @Jme@elr Q‘ffeﬁ&sethylbﬁzene cumene,
S O er,l ns

ﬁlz%ke aqq é)ggrtmond- L}I)f)ly E)arer a‘.kylgen@{;\ésn ls%'ll?ld 2 mfents a smgle aromatic
oommuebm b gnixctuerof Bvo 9t meay onjati¢ @mpfwlds opifeiuped as ffB# sotieth dldie Tpreditie
hy@lo@f b SnafB¥eddRo S RE 0P Sredtly bARIRed HOL Ble haALreaBiive S MRBREVESL prior to

J Léxl@tloangea tion. An aromatic al kylation reaction
adGERdo B MRS an i nconing stream to al kyl at e

ar oneunitthateonpiess the groceﬁpsgﬁdﬁmd@gm@‘g Afgigerizqtian ig the production of branched

: oléﬁ'lm{a! ;&d&lﬁiﬁ’d‘té%ﬁ%@i&@ fe}d SERh dla@ 6d déghRa. @B&ﬂ)ﬁ&g(ﬁﬁo processes into one unit, a

m(gf % )ﬂomlca'i{% vquaFIe Pro%iss%y B%sult? A érea & u{lﬁhsz%t on bfsa m&)sﬂg aga.f{im% lafflrocarbon
strierary) 7 Rrpressés mysingpae it drcpeastace brapokeg|olefing yath § substanihllpymininghrsmpunygypternary
anBBr t&@ﬁ@mb&[@&& Ere R&krbed. Sﬁél&iﬂtﬁlgﬂrﬁﬂleh SVRE ma bk Yohverted to alkyl aromatic

The _al g uent of
hygxd cg énf%%eﬁl%e ¥o énanlﬁ'etl%: € zfv gr cg‘mr(l}%"%l%l& Haluﬁi&le roducts e, 5 nSélff%:bants).

fro nﬁl iert@l@ e@OmmpntsamﬁréW@I pra iream ghatdpghides mmf@wbe? olefifis payj e introduced
al kyl substituent may range from1 to 2. Suitable

exanpl es of aromatic conpouﬁds i ncl ude, but are not

limted to, benzene, toluene, xylenes, ethylbenzene,

cunmene, n-propyl benzene and ot her nono- and

pol y-I ower al kyl benzenes. In sonme enbodi nents, a

single aromatic 30 conpound or a m xture of two or

nore aromati c conpounds nmay be used as feed source.

The aromatic hydrocarbons may be fed into the reactor
dlrectly or n1xed |n a SU|tabIe ~non- reactlve organlc

N a
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WO 2004/ 071999 PCT/ US2004/ 002956 into a
dehydrogenati on-i soneri zation unit. The
waledadrogenat i on-i soneri zati on unit may repl acBCT/S2004/002956

i ndependent units (e.g., an isomerization unit and a
m@%hﬂ&@@ﬁﬁ&ilk&ﬁrﬁﬁnﬁt Tﬁh&hydrogenatmnqsomenzauon unit may replace two independent
oS A AEROB AN SPTRIERLL 0B fre Mo BBV LRSRE G may
dethi’deffgmqts pfamnfs tprolefirriand iggmerige dfe irqﬁlﬁtme rﬂe%re prd/of W‘ﬂﬁlweﬁns present in the
h}hﬁb@d’r&ﬁ AeROR bShdh@iNAsO Ik K lieeht Gl c@ftystiBay plofotd the dehydrogenation-

s enzagonn?ﬂydfo gsau‘?:l@ %rsgm c{;rc%Xrb rst(r)eggt El Cfrﬁm eggoqxtijegtgg cataq}stl 11‘3219 be a single

I soneri"zati on O ocar ons I n
caplyeltr Hedtisbin sgﬂeereeammemﬁ mepbetagiiAure et ipEst(sg ., agehydrpeghajien catalyst and
arﬁﬁb)he&@mﬁ cﬁdlﬁ@' i othéi' @ﬁlﬁJdMﬁﬁts tw sépahtd l:a)h%ﬁts loéaRd Q@ Rrent zones or in a stacked

be% cca)g%]ura&on in oﬂe rila¥'0 enat1 -1 omextlza{lon ar%t maﬁ/ perform Ehacl'leXy ogeng’uon gsmhenzauon

rogena cata | SOoneri za
Pre‘msal%g/@td)heremn a éqhme@moﬂmweﬁm satayomayep ereat gore catalysts.
cat ahY¥shis chgideRd] 2 ddfydegérb@h 20her ZABE St Alay hale Bvefil REks@Fentry to

uration in ne dehydr ogena i soneri zat
accomrliloga(%e ({léfe% rpfoaerssrﬁﬁfﬁle e TO qﬁr osxe A a | gi)n tﬁ‘loﬁé (()) rreé PI‘-OCGSS%DF units an%r storage

urpts. d@s’etgges oMocg;g gugants er;c@{.ieﬂbut argnot limited to, a diluent hydrocarbon stream and/or other
hyd Rk h geemﬁait @aua’e SeiEe sﬂdmﬁfmraer@ad @Jn%aier préBies bs w8 Ber&h “entry into

ggﬁ%%%%%i ]il’l.ed‘]ﬁa IO% lcl)n rrelgelis 5& f arocefs sg:eams 1ﬁt§{t/hee aeshédrog]gna}lonqsomenzatlon
upighrpigh ongfor rpaa¢ quiyy pogpts. acconnodate dlfferent process
St I' eRYBring st 106, ae&platzmﬁm armét }Q&ocfam%hﬁaudmg a mixture of olefins

Irpgrg SSI n%e mgcl)d%csed %{A%eha' ogexglg -1 menzatlotn uslni IIEX a %Fs)ttcondm?{ZO In

t reamnsd
d@Vdrqgemonhsymvrmtan bmtri 16 ptrleag prportiandf the paryfiingin the fixsthydre@rbbrosream may be

d&pd’r(%ﬁﬁﬁd f bBdns.| Aadaud §orﬁ)dn%f ﬂlé‘@suﬁﬂéjoléﬁﬁﬁr ﬁ& fiidasa ﬁtﬁf’t[oh VREL olefins that were
rocesses

e TRE GRS P RET SO T P e ety JPegpmeriatin
PREDCESSts Hrepinfies (¢ piupbriderd defrdrtogexiat plefrsi sonmer i zat i on

15 Ufebatdi3tvold @l d&?@og?faﬁémfoﬁer%&kﬁ ¥t ﬂﬁ%@ﬁy@maa&%ﬂ‘l Qednl 08 bk Bused on a
ed

s, depi c
< R R T G CHT R T TR e St B gematon
ispreeyieption ynit 1 Wdesceiplefinptinthelbhit agbmatrdan may @@ﬁeewe %o tkclgplly isomerizing
ln'iéﬁﬂ diefids30mY ér@eesfs btfesh infoQREMIhvink 2 averkgd number of branches per olefin molecule chain of

“g %%ogg % % | -j sonerization unit 110, at |east a

PN O e Paraf fins in the first hydrocarbon

St r eBamdehmosbrmtionclehritriisy eatrtsiahy tagiainla @dolit Bavingpt 1o aestchagnel with a
mﬁs@éil&éré%ﬁc Bfe chdifet Jlﬁrfekél" fahddg ﬁgﬁl%fehtashaﬁlmmab AN B8R t@n about 7 A, measured at

I on of res
R isinp R bith SRHEY Band Bt MR G s B e RIS S E Mo 7 A
Thoycelrlppt mayisonpinsdt b@am chifire! Hagegreryistzivgriamiy frephiayetesa the entrance of the
cl_ﬁ%MﬁﬁJnShel sia’@@ﬁﬁge OtiRlcdtdift ) n@ have b BiRARR &%Qntﬁb& fof 1Bannel that exceeds

i pto branched ol e tal yst use

oy AP A BT B o ST Rne St et S g Ay suscptivt
w@@keaMh1nnwﬂm@mbdge@m@wmaﬂh@egLVﬁ@geﬂ@%bveﬁw¢ﬁumwmme@medﬁmsmﬂw
h}\M&JFbOQ Rgar®n %ﬁfe SmbRidksS a %htgﬁztyaiht c&mﬂm& hav_{nla € free diameter ‘along

S a r i zation:
SRR b e el S A 00O Oy P es Pt at B o the olefn
ifreapd ot o Fmte] s ohaon lialbesors ymchedo Al sizprte 255 hivm e gest one
HRhRf difkSred dlandelRB oth R BRSSI \ﬁt‘iﬂﬂ%ﬁﬁ@ﬂhﬁﬂﬁ' g}ee@ér gbd Asut B Qxlaﬁlfges@ﬂan about 7 A.

av er %gi?%%@‘ﬂg% sg{le mf{g%lug Cr?ugg) | ef (I)nna]i;ﬂnlgler? ulngy n%t %xlfer%o enter into a
ﬂ@@h9@me@@ﬁa¢®mm¢us@wﬁﬂmzﬁﬂmehf@eﬂEMWSﬂhﬂaydw@nmagWﬂ@ﬂwnmwwu
zeolite having at |east one channel with a

crystal | ographic free channél diameter ranging from

greater than about 4.2 A and | ess than about 7 A,

measured at roomtenperature, with essentially no

channel present that has a free channel dianeter

greater than about 7 A 30 The catal yst nay contain at

| east one channel having a crystallographic free

di aneter at the entrance of the channel within the

stated range. The catalyst nay not have a dlaneter at

o s ' — AN
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6 WO 2004/ 071999 PCT/ US2004/ 002956 the ol efin across
the zeolite may not correspond to the theoretical rate

wo@boobnarehi ng i f each ol efin nolecul e were to PEEES2004/002956

t hrough the channels. Most of the ol efins may
tHe@lefid a%}ol;SYhe ﬁ&)ﬂe b pdoBeotrfont RamMebreticfl katdor E‘riar&tuﬁ@@ &ich olefin molecule were to
Ve ortl n of the .ch a .
pgsE~I %1 at.}he ﬁ:}el els %[o%u Seeoaeﬁxésn 9 ¥ ]F]e rtrg‘t\?v cr:hgnrﬁe T avgl s%.gce %ef:tlve o
byprddheipgtitnef ihi‘é’élm Wlﬂpﬁthmha@%efbﬁ“mfnﬂwtbdrawépm @a clfagpel once isomerized.
IrpdanﬂbHEﬁleﬁbkzyﬂleﬂﬁﬂ Q@fbﬁlllc@ alﬂfy Qﬁlﬁhﬁaﬁyb@&ﬁ)onsodle@iﬁ ndlediRE 86 HJ’dE‘o%arbon stream

nla? r{ aQ %agngg (Q’ 2 tolr:e ac on gye gs?ant?a%g ?Igeartnga? Ithle cenfser of the

In C a 0 ne, ant a
Iq°1ewé§a For Egpletahleasic’d mr@rlt oévhe fabens awbq ceniyy may bemphranghed | e,
at | R&Sﬁam&ﬁbcﬂ&([eﬁt& AkeobtE Jtdlyet sERTRONRS codtainh BONGEILBY frddBMmeters within
ﬂg%ng{ o? b g‘a@e? F‘Aan db t 4 2 g%o less g;[t) 9% afgx? q)otﬁ ’thel)ai a:ﬁ g\%!lanes u*the e[001] view.

FUC ure ITH%/ con an a anne
Zeplitg be“iﬂasﬂnwl%%reﬁter thag @boptdrcfeto dsps teyp elmité!rA mmﬁre&wm as ghedtum or
uﬁeﬂl@aleeﬁaﬁnel haftes a@itds mZy Haveal 10@&16516& for ﬁdﬂl&re& lﬁ'ﬁ Qeﬂbe@ L‘Mﬁmel
tu}e in 91%)\»;' %1 é’b ilriembelr or%ss imrl]a% r?\é\{le tn:g an;(%ill"le? r\]n%\v?f The z%> ite %ayehave 1o limit o the

a n a ess
nprelerdf phaepels er tey e eharetiel rignintioni(opraliph @pﬁwow@n@mm@qns or interconnecting at
aZy@041d)! B zeokR kaj_ Ha@Sno MY tiR\sRe 6F thk Qnadne ¥RV Are &u%[de Pk Rn&tange of
gré%éf-[haﬁfpo%%)A th IFrgager %?nan nl,} J( A '?)r eO)l ctie ﬁzflagurl]elcl) nnhag Pcﬁ\l}avg 3 %e% algetgf in either of
the & @1 ¥ Rlages ydigh s grpater fgn fhow7 A ﬁlbsomh@lbommﬁezpolm wighrhaned kgving a free
diakhetér Qf abam £RINEEIn ofd dr Bt @ e Qbr y(pmésaia& Blused.
2? n- a)ﬁamP es QTeO %gsti.nr.ﬂge g)u%r? rr; ¥ed 8) 1ﬁdlec gr siexl;za%; er;r?efq € A%‘I’%)ﬁg%APO-II
S47G-8l. §4&P Q“HeF EhaWRnE) NU- %Z%l%ﬁ@/f@% Z8V-A® Z81-36 HEMcB APVET0, ZSM-57,
srmm@,&/{e@mg nMeAt@s1, MaarD-aDOkKPsd-12 MMADSD-GII @amm»gdm rMeAPSO 46,

IZLéO-?II}ﬁJ t41S IE?X%%JJI? %%lP§O-9PXnd@££\P§)a lyl oH’utf gancnmte

g anefer anes
oféfﬁté%hvé‘rogwfm 05%@1 thy magnesjupy %Wm@mw@m@m wé@ﬁtv tTgisotypic

stcidas o e poamk ﬁanﬁ&&ksﬂ@mﬁn foa@ Gﬂler(i{hxﬁ?eg&taﬁ be c&fmd&mqﬁwaﬂsntz TR framework
ess .| one ,or X, or

co%{g)om onsof ze I’TSTS are des 1be m F]m%l%en etl aff "ﬁlmamol;fl%sg}fa%q\?oicﬂa? %gie\l%seand the Periodic

Zeo C are no
TPW%N“E@“FBW% rné@ﬂ:lteaﬁm@ﬁ Beenslogyt Bederskarlitd.d 986AL PO- 31,
SAPQMmamaAR@:egstch aofRRi8, beuldnlie Ind shlbltckihy feilde & She-déveMional pore

22, .7 SM.35 S
o St I3 D\ oo o
ﬁ%ﬂﬁ@@@@ﬁwﬁveéﬁéowwen%ﬁm 3 Gater o. BOALIY IPfE"anS entitled

Tgilfb&g@rOﬁrﬁathé ]descﬂeletﬁm lhamglsﬁp ﬁ&a&lmht@ ﬁ)qarger channels.
]§1 certain, mLo%lmmgc etoIithbm ave %nlente 1so|j1yé)g: ﬁalfﬁw&k s%tg}uEe ((a llﬁ)meotyplc) The

hydrogen form o
p@@mﬁﬂﬁﬁdwﬁﬁ@@ﬁ$ﬂ@m%ﬁ&ﬁyaHWHéwwaﬁﬂwmamygaﬂypv@hhmwmdsmﬂwahmmo

sﬁ,ictafe lﬁ@ﬁl&%ﬁswtﬁlﬂi aieh&xglﬂﬁﬂiph&aﬁm EloRRRNAS B)&mplkzﬂ)@% MBAE having the ferrierite
1s?t¥p1c amew rEces%hcturrrea e c%%cnbeg 3 IEd ar e%tgP ?eg{{\iv%l 6??5] to &%dg%xre zB eealtrﬁleﬁ “Zeolites;”

onposi L1 ons of r7es
US %‘FPPW 8 2§fl to Morinpporghdl nespifrd Sitress Bor Rispaciea ik Gryst@fine Weminosilicate;”

A E&BﬂaﬂﬂaﬁmR@rmﬂﬁhl%Wﬂ@@J nitled NEOAIi BT, Pﬁéﬁﬁﬁﬂ 0160476 Bhiitefal., entitled

Kodansha
ura omeXTﬂﬁgggéﬁgW a§% é??#éﬁ%#%m? uﬁé%&?hgxﬂﬁﬁﬂ entitled
%*ﬂﬁ%ﬁw@ﬁﬁm§mﬂ@3ﬁmwéP%ﬁ%#ﬁ@@ﬁAﬁmwéwéhaﬂﬂwwﬂém4§tructure

W t hin@n ammmaﬂt aaydgdgéngﬁhloyfeﬁﬁ&é d}ﬁéméri?e) the&aéerehm@ substantially one-
B0 FineBararlel EE i g eé g
B e il BB RO ARHB Rl B G dntersof .2 At

>. Férﬁ}op@thq % aed ¥ plpngs iyths[00 Rafewnthe epnnely ngy(5e, l@mnctuah tpeamig entry of a linear
entitled "Method for Preparing Ferrierite" describe
converting channels in natufal zeolites to |arger

channels. In certain enbodi nents, zeolites may have a
ferrierite isotypic framework structure (or

honmeotypi c). The 30 prom nent structural features of
ferrierite found by x-ray crystallography may be

paral l el channels in the alum no- silicate franework,

whi ch are roughly elliptical in cross-section.
Exanples of such zeolltes haV|ng the ferrlerlte

. o o
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5.4 A along the x and y planes in the [001] view. The
channel s maybe | arge enough to permt entry of a
wo 2ovgar1999 WO 2004/ 071999 PCT/ US2004/ 002956 ol p¢T/nSEN4002956
di ffusion out of or through the channel of the nethyl
olefireund diffidioh &0 6tloethiotigh thERREhE A @letBy] BRaychdigsosle| The cRMGI by be small
e&og rtc?xteglrdqmg %K]?aﬁgno rAgﬁsIe& H:m ‘%a}]uééxg tcn%@? bt frongtgg‘lgalfdegradamm of a

ers to roduct fromthernal radat 1 on
mﬁ’ﬁ‘fuserﬁfr SélaFﬁﬁ %‘ecgﬁéﬁ |M83!Pdsﬁ%9fé@mgé@ﬂ°uﬁ}éf%a§ afe dpscriypdep HiSj Ratgat No.
598 2B O Pashibafe @tral. | ettitied ‘PraadsEFotiRsRfingretliedts” WS PatedPdib ePb 1,490 to Nanne et al.;
eélﬂ%&gro&%%mr e E@p%glﬁgll & Fsterf?el "U. Spﬁﬂénlt iT(L § 9!95 6§§ tg %@a%? érglﬁet-d “Time Effective

Preparing Ferrierite
Meghprrer Jeparie Femsﬂf'e ﬁ‘?‘ﬁ .- Befort By 4842087 ‘P@YaﬂsFﬁé‘ﬂFdr Msted-feriPesparing
Féieriieer rierite;" U S. Patent No. 4,795,623 to Evans,

enti fnl cggm eIiaoqﬁléxﬁ{}i ﬁe‘f&%&&aﬂo@%@&g i.l: g %?E}%t%%?ge oy med \éVlth a refractory

Ferrierite
ogigettiaf fopuep a5 NHRCRFGRRFidy SuptigTaifoptpry oxidepingide tpags net Wed to, maturel clays (e.5.
beefitedrhdhtoiitdele, ARpligite, aAd ek diene Rilta] Ra-bIGHINE hidARY hiHins, titania,

&cgﬁl@&mn%g}e conbined with a refractory oxide that

serves as inder material. Suitable refractory
oxi ks weightraia ef zeqh{gto binder matstial prnee o ghouthigdje ﬁﬁput 89-%9% Insome
erf@difjents, a Léhb@d i} rdn gt froMRBEHTBRE tolatud 8, Indtrkrdpbdagheht, a weight ratio of

ze%th to %@1941‘ }ngt}nal §$qug9@mn a%J)LJt éo% ’to a%&u& §8c\2a II?JC uhem%bdu?éﬂg,_lahwelggt ratio of

m Xt ures
Z&Rlp @ﬁtﬂdﬁr QPthéi“ ’B‘I‘Y razﬂé‘bfmnt aéout %5 15 F%a@f 95¢Peem &% PR gHElsiY ange
f r onmabaittemddindfds, & Gehpida@etaticd SomérRatfn catalystS@ME prepared w1th one or more

B o e o

oneQrgpi¢ asid i fileag B0 carpadic poid gfwaiﬂ"nolaﬁé’@wfr %ﬁ%)aﬁblmuses oMg@carboxyhc
adidd mayiew a s8ftitded dr osbetibialiniir@EB0 gmﬁmﬁmg 1 tazonﬁib@hftomﬁ atte Bydrocarby)

grgtfép n%g bpza%gﬂ EJ %cﬁcg)gegéﬂ]aQ§ rEx%tleg 1J nocggégi l{caaags%avlmﬁq% i% carglon atoms

on an an I ous asl s
inglis et w lgmitedto ey tffdo@@waacﬁddwp}ogle prick Doyt feincapraie eﬂldy évcohc acid,
laBrR Vicid) aydafxﬁmmledzlmyﬂdaxquﬁpeamomela saligyhie Qﬁﬁﬁlhﬂéhy hdid; beB£oicA8id and fatty

G
amg%%% s%?&%?ag]cgcngfdgg%, Iﬁloz?a %g%{é&eg_ g) xatrlga dt ﬁqosghorltc acld sulfunc acid and
‘Pﬂcé"“hm d wwth at |east two carboxylic acid gr oups

(" pok y@;&ﬁr&ﬁw hdiCmaCih ebrthin wdlhansu&aﬁi orgMRAGE RXHGX lnlofe carboxylic acid

bstit ut
g‘ﬁggr BTN A P SR b VD0 Ly HIHRT A, The gy vty
Io%tbed}y mewe%u Eher?alyca@@(yM alclﬁ Bax }page a h@%y@cprfo@ sggment ranging from 0 to
1(BdaDbibdtdnG.. Tlﬁ)hﬁﬂqalrﬁﬁ s@herdiMBOG alipbﬂ%,y:bdhé?oraﬁ)hlﬁi& iﬂl&k\hb/di@ariontségment may
ha%g zepo%w&rlto%g B{cﬁ(?hc aQ& l)vlﬂiqgé ca}%g)é/h 01% l?) UPS a I ed tu%}lttt(l)e carbon-carbon bond.

aceti c acl ni C acCl

Exgaplgs of E’ﬁb‘}lyé?fh"x!é’e P‘i%fis m@‘P‘iﬁd&‘F 4’?:110516?1@ to, trigeie doids itei¢ #4id, malic acid, oxalic
adity dl_i;ﬁb(qui!d,hrlﬂoyl!é hod, gulicttkic abiy,d 2@YHPIEhOPRIBHIAIIE, nﬂﬂbg:d?ld fumaric acid,

. . ) . e Ol | a . tt . .
b A L 5 D R A B i

triggsballylic agiq. bgzepol.3. fiirieariopylig ecidgisocifpseip weip toidand gucariegpid. |fhe ¢

- - payearbbx@ia aoids Aygiie@eybomErk 6f tt@Gbdle acﬂEorﬁnyB@ieMﬁb&Exb@(bélab&e @@k 0n an

elﬁ%yimerjt, IB?TI{% xgchggs%tﬁ gtl lgg %o arb 1c%&d a n ] Ct legisq oxhe h\é\édoxrﬁ]l group are

I C acl

“Sé‘h B Wmé%iifl%*ﬂp"éy%@xﬁhi’ wridaped ‘t“‘éf l‘ﬁy Wo@%nbmtﬂ agdiie ﬁ‘tld

The Mdatd]sklﬁ@ﬁ)oﬁﬂymtb @e adhydddynatifdQdolnbr@Rio Eatalyitem i )pelind & BBdhtion of coke

L S B2 S B b T B B Birpgon o prains.
"aSWM%mdeﬁbtﬁPﬁ%ﬁd§é§ﬁ@%FmWﬁ?wB@bahﬂphaﬁﬁ@n%m$®8 metal

cycllc or aromatic. The hydrocarbon segnent may have

zero carbon atonms for oxalit acid with two carboxylic

acid groups attached through the carbon-carbon bond.

30 Exanpl es of the polycarboxylic acids include, but

are not limted to, tartaric acid, citric acid, malic

acid, oxalic acid, adipic acid, malonic acid,

gal actaric acid, 1,2-cyclopentane dicarboxylic acid,

mal eic acid, fumaric acid, itaconic acid, phthalic

acid, terephthalic acid, phenyl mal onic acid,
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in the presence of oxygen at a tenperature greater
t han about 250 C and the dehydrogenati on of paraffins.

wO Msal9g) ," as used herein, refers to netals BET/ASHO$/@2956

oxi dation state and/or higher oxidation states (e.g.,

)al 8 WO 2004/ 071999 PCT/ US2004/ 002956 oxides). The
met als used in the dehydrogenation-isonerization
cat alfyrstetdrased Beha doyfrespaighi STzt craly b aar Fpsiial/Q rare crth metls
ordRidah-plah dtagimpalOnadide, g arBbtdinged te) CtaughdB, VBUVIBAYIEB, [VOT of the transition
nlelcamelge% gftﬂe%eno(d’:{cq esan&lg’co%%a fw\{l @ereoylﬂl &rtaly Lr!ldodnggntst lk}ﬁPt Ni, Co, Mn, Ag,

transition series o Peri odi c. Tabl e and/ or

G sy prmbingiees ﬂFFPé?“@éS pe usqdip t&“e‘i"’[‘yé’f"ﬁm@ﬁ’b SepmEtipRcatist, P,
Ni, @B aniviint ofAighmetal 1skd idtiheklebydrogaation-isarbdricatisn ¢aiamt eaf rangmfrom about 5
p%is é)grsn%ﬁiloﬂ {bpﬁxpg al%&hy gel;cglig %M P rin éeﬁmﬂoéﬁgnltsoﬁ aﬁt@&n@tlf }ﬁgtgl ‘may range
anount  of the neta

use
Feomishatt TREB ARALPW HL Hoesenbhy Teishl Fﬂo*ﬂm%fﬁib%ﬁf%'is apReuptoheel mppfges fom
aBbdaOiiipmao abpA L b&cefi@y waighk.| i on (' ppm) to about 15 percent

by W%mgﬂ; amol.\rﬂs 0?%&%91'118’ bgﬂpo%}a{w Btoshe Z@Uﬂtem gihdep twh%%tv’@é metals such as

may range out ppmto about per cent
mepghedonenladgrarcatib da Fﬁﬁt@ﬁf%bodnaw%walﬁ‘tm ot %Vnge from about 3
pbid fBouf 2 @Fvent apweipht, Basipenif odthahelatafst pia s@eRinbddynents hgdrtont of noble
r&ﬁ%ls%ﬁgla.l'l%%rfroﬁ %gt% g?m %fabﬁf"lt &Lc\%&q nggtebaklpﬁggl Q)@ﬁa@firﬁpcaial'?!t Otn other

te an en nobl e netals such
phauimeas i apntor nob‘awfﬁ@) ‘Eﬂéff"éﬁeé%ﬁ‘%‘iﬁ‘t S P Pyt 330A pom ofa Bl catalys. An
2010100 6Fin 6B Hi efal(s) Ased ammelmmgaﬁaumbhermwsysww il eertgieerfbodinents, range
0 H(%u ; %)FB@ %l)llt ?OO@ g;i(l)rp &1&18& n'i‘hela%oﬁﬁ@(;f g&ﬁe ’megﬁ Luﬁicwnt to promote

SOne di ment

e o gl g a@rr@ﬂ%w ot PO MRS 5 om0 st
Bbspat Hghpemeeiof Mnﬂhﬁdﬂ@’b{pallabﬂﬁ (., aRbtalthan efout2bbdy fvéightdlmay have an
A8 %SQ%: &ton thL fn R%e h)%ﬁn Wmd@%el@cﬁa&mthec&tal bl e

ran rom a%out pmto about 3

of alf 4nwapodemta:fe3§etpoquhanislweer A R0 e PR o vt andcne
dd 5:6:@ cdniporddsChe thy EhiaBGEiil;iafd thd BOIRY hiXtate maybedai &l iyt i pellayCatalysts
pr%)argcﬁbry%lg%lgg ﬁg%gxg FIEE'Q aeﬁn 15%9&1 oti lge Qxﬁg })Uer cgtal%@e%eged by impregnation.

I nal cata e anount
e lsie g 1S§5ed b rE@rSéwxr%ofﬁ?m foerhich sfisigna(E] Habeen added to form
Mhityaud andl eheddin tad mikindlig accdiParid b @ﬁmmahmg di e gtk aCopmdercially
a@%blp ﬁﬂe{ﬁ SIICP% tl[e;ﬂglg:%ter %a&'i()l[uﬁg‘%hg the?’SQm (E# be u;eﬁ) 0
I gher anount s atinum and or um_ .
( e g The }gﬁ}l@ geghe fpednin 545§ gpbo%rgsy bx,%tin@m ) qﬁez_ﬁc;@mgﬁamd, (e.g., nitric
aaﬁmls gidefifrie sdd @Rixtubee thbred) nlay berdded boalfie niixtins mﬁeﬁdoﬂaat)dtmn aids such as
Y / LM
c%l? osecrie;rgr‘étrl]\t%pg OK/IF?E?%L%%&F e?lyda %;d‘» (%P &%&%an&a@ﬁﬂe@%ﬁﬂe Dow
Gheist Cprapapy) may g 4oty Ehwnlowtméteétrzma A pdaney b degigyingd by zonting
SAHTREIHNGSto Plovidei@lagiaf edthidibleGnareril atPellea ) ds Usdderki,Sefbrk to MG shape or form as
lonrg)gstﬁ%e zcgﬁ%ymge% { s 9k %g)h&a@ 0 a pellet. Catalysts

prepar may have superior olefin N
| SOmer fere ?nem%@f% *b‘}"%ﬁ?f’é sysly gsyplag Yerpalladipra payhe gddp fo the zeolitic
daﬁ]?i‘c egnidé da@st is pzﬁtmzea ETohimoiAdétd] ind@poratiSmdi@tknbvan s skilled in the art

(‘% g éﬁigx%%iﬁﬁ)og dna?)e(lcagfg% ‘i-‘)o]p st m%:&ﬁﬁélﬁﬁ)mg GQUS(?QHL&; %!)d\%#] ea%rk%&ﬁaﬁyst useful in

erel
4??3%{°ﬁ?§at1°§—15%€m5ﬁPaé@qﬁyA‘@Bﬁ%?fﬁ?ﬁké’Fﬁﬂlséﬁé%ﬁa‘W%m@faldt‘ﬁ%‘e
@@ﬂfo@natﬁﬁ)m&ﬁdf pdrdfiihs. 28l @scantdiaty meblemditdiatf bSiikitedaSa El@rature ranging
oma ou‘?%(ﬁrf’c M 0 a Md!) LCe rIn %H%%@ﬁ% éngpélgmatljc\)/xll tim '\éfjakuxlcﬁg%gﬁ%? Q&n about
399°Cé9<4bp1w §®0c5’ﬁ In@x@ e@bodmsme ceé@pt@nﬁmgata@i 1oy r3ge fpm about 450 °C to about to
Ml Eds6c acid, acetic acid, citric acid or mxtures

thereof) may be added to the m xture and optional

extrusion aids such as cell%l ose derivatives (e.g.,
METHOCEL(r) FAM hydr oxypropyl nethyl cel | ul ose,

manuf actured by The Dow Chem cal Conpany) may be

utilized. The amounts of peptizing acid used may be

determ ned by routine 30 experinentation to provide a

pl astic, extrudable naterial. "Pellets,"” as used

herein, refers to any shape or formas |ong as the

ext ruded mat er| aI s are consol | dat ed I n cert a| n

Y T L .

o, .
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from about 200 C to about 700 C. In certain
enbodi nents, cal cination tenperatures may range from

wWabaun719800C t o about 600 C. I n sone enbodi nTENPET/US2004/002956

cal cination tenperatures may range from about 450 Cto

aboutrnd c@hydz@é}QéﬁBn-angzatM@t 2504 éoQtz&e%%h the first hydrocarbon stream in

[ US2004/ 002956 he deh tion-isonmerization
A B N S L BIB  NPT CRGLPS D SR DA P e
lsgm?réaﬁh? ﬁeﬁﬂt@éﬁiﬁéf dy eahpirdgemtiondromeeizitipanitd 10, tepdtipn téfiBratyreelwey range from
aBoud/580 tcatb éboﬂfmo@@ md k&ét@rﬂﬁmﬁeﬁnﬁeﬁﬁgﬂe%ﬁdaﬁ{eﬁs tBEraRR &8 fo 950 °C to

a qpeﬂS %!}Cz %g%a;]g tpfe%mﬁre |Ot§l0 I‘ % l”elzna {m[-l omer c%n uTiblo gl];rglggjf fegcﬂon may range from
tiap mgetﬂa@ eimesgherr(}0 wamom rmmm@mo BORPAL I ordabrgultibit Bhe, hydrogen
fey beﬁedrt@alﬁér Wwakliné m%ﬁ”@ﬁrbtﬁl@treaﬂn nHﬁQﬁEl g%‘@@ﬁ’drdﬁ‘n@ En%sent HBNe first

rom abo

{
hﬁd%ocg'gonrstéea%l fmaabel%ed &g a5hdrdrﬁgd1[1 Fag ﬁ) pargt%ﬁgxiplfuz%tto nbahraltfﬁ Pftﬁ'oT iﬂﬁ?m 0.1 to about 20.
hawﬂmgnbpwnrseﬂdw@rpasm ganteyparptfimyelarfratiomay telimithe raipe oftab@t 110 about 10.
at no ﬁ&h&fc&del@déﬁy%ﬂﬁgenﬁ&n-@sb@éﬂ&aﬁ@ﬁm@c 1 ﬁirﬁ@%pﬁﬁ&eﬁsmcﬁ #22Qonversion level of

Lt co
rE A R Rty AR st P oS Hiepaose fom
ng@@er@nﬁo Hapaiefbicons Byrkeegingtonyersion leelsflaw side reablipaly(og adidpefarmation and
celifaBhIThaO0RYs) ey de &ﬁiuﬁ%ﬁed AcHYEERUREs ﬁ?%e ﬁlgeage@ rt@&évbrnby%}e%fng the reaction

e e e PRy AP G g O AP R ol rocucs
dflaﬁpgsnanwsonermwnmel 1p meyjeveathighds degtee 4f bragchiply that thd Grraffin@eed to the
dER& b RNGBisokniedBtidn Elmfj Qﬂﬂ&iﬁd@)‘ &t ’f;ha! tﬁ&@&éﬂﬁ&h bﬂﬁbﬁhy}l‘oﬁuced via

e se ec? verS|on | ev

dghgaq%?aylon—lso?lenza n;alvm (gb 3{116 c Wl%\.]me % oleﬁnz and paraffins at a
gﬁ@ﬂ@@ﬁ?“mwﬁﬂﬁﬂ enbodlnent converS|on | evel may range

fro nBr@nchMeﬁns@ﬁﬂ&b&ﬂB deﬁlﬂirc%@mﬁ@hs%mgﬁ&fég i1 l(ﬁ}{aykxﬁﬁt@é hhyl, ethyl and/or
ow, Sld reactions

1(}%04;] gar ro;? clcz)h%{r]l abrn d:\ﬂes %\éﬂ{rﬁg?é\{uclgaﬁ @gt&c e%s)ﬁagn):e (&ﬁy\%@ éec}gmqugs may be used to
applype ohrifiz ecpostionsy Branihesiplefipsel chncky[ualtﬁelaryra@dv’@ &gy aliphatic carbons. In
cHAMWBMOHimekdY ad dﬁféﬁrﬁ &Slhzﬁgna}ynﬁd/& tic c%@ﬁr@&u&ﬁ €h an isomerization unit

or. the, ce t e reactions
m%%é‘f“ﬁm r}’r ofévﬁfg‘ié HERPS LT P‘ﬁﬁs"feé‘ by % %fsﬂrdf%eﬂm SR gy indicate
ﬂééﬁvﬁﬁﬁgewaﬁmmﬁﬂwsbﬁemwiabwathWWml110 may have a
hi ghege p@%&e%?qu&@m@f @ﬁ&tﬁtd&g u&ﬁ&ﬁﬂ&rﬁ&e@ﬁﬁétaﬁﬂoﬁ] 13f(eé>ﬁ\g\ﬁlgtechmques

e en rlzatlonUI shou
T e T o HOBE 1T BIPB BB itregiepon o e
olgfingmixige hqﬂdicd@@h@almvf fhelodrgenateiolefiny sddtion.may be | mited
by thHen &ﬁlﬁﬁﬂ&ﬂ)ﬁﬁl@@ﬂa& nﬁrqu'l‘ be 'blkaﬁohé& gbrgfeﬁrghﬁéchlgﬁes@:ﬂ ¢h theﬁ)raached olefin

ffi at a |ve fe erature Br anche
ofibhton B8 Shne gTm al £ 5 T T e PR s B At por clfin
mplp@yle pepgeni mﬂ}b bxetehqdelpwpmpoetldmyd betami/abwt 0.728d 4bowt @61 Inc@teip @nbodiments,

“ﬁe?ﬂaljleﬂee@ E@M&@tﬁms SR RE8E0 Mﬁtlhﬂﬁf ol&@@ E}gvérgge B%Wﬁ&@hes per olefin

m()lech_llle Nresz%t in ae I(J:Iann% Ulﬁts ¢ r&@% 1&0 sl'i) ee ut: 0 anal %)Zu% ol branching in
conposTtions RCHEBY B ﬁ? ﬁﬂ?’iﬁ@?ﬁ g &aaPEFﬁﬁFV g

thy predvgimay be qoitzeHed batanipdiing processapnditipes usefl in theglehyfragemtion-isomerization unit.

F&r&bﬁl@le mtreﬁetloﬁﬁmﬁw bindQwe Pl bRl 91@} 1¥suf{1 Hldd/ h%tﬁer L&tk l)f%fa){chmg Methyl
Zall on un

duce
o B P e g ATy P T oL ARG gt preentin
0119’@11 mﬁveﬂwdehyme@gmdmem@ mefhy brrechészay fepresend giedter Ry about 60 &t of a total

ndolb6r o@%ﬁrﬁﬁbﬁ inQfefid SORES A%tﬂlll&pOleilyl bRERQlEN AR S0tk dN1e€may represent, in certain
sence. of quat ernary

ro s stream

e%h%? o‘ﬁs?%is e PR ° BB e‘?h ?ﬁﬁ R PrRShes aF 6T efi%odle%ty mumber of
ethjl/Ranches Hfreyent giay be Deracen ghoe 0.4 perggntanddvbun g pf@ntgf the tpaltnlmytler of branches.
ethyl, propyl or larger groups) may be determ ned by
hydrogenation of the olefi¥ mxture and 13C NVR

anal ysis of the hydrogenated ol efins solution. In an
enbodi nent, an average nunber of branches per olefin

nol ecul e present in the branched olefin conposition

IS between about 0.1 and about 2.5. In other

enbodi ments, an average nunber of branches per olefin

30 nol ecul e present in the branched ol efin conposition

IS between about O 7 and about 2 5 In certaln

Y T L I Y 1 T e
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ol efin nol ecul es. In sone enbodi nents, nethyl branches
may represent greater than about 50 percent of a total

womerived branches in ol efin nolecul es. A nump@r/Usf004/002956

ethyl branches in olefin nolecules may represent, in
Bed@nbsttar th r;ﬂmpilom &,prekeatsxsaytbh @s@ ﬂab S0t 1Bhkrcpi? bR btal @mber of branches.

the Il”l%tnal ber Q Eﬁo%?tw Buatemr an C{J}] ?efu E’l a er{'ls p?ergglgg mn%ra{lc%éd o%ﬁn

nunber 0 ranches rese
cepipotiffon @raylbe ﬁﬁesrthﬁe Aot pecehas the capbop) atprasgresenty fin Mﬁ@bwd@eeaﬂ, ahphatlc
RS and?d teﬁfa@ﬁﬁtlﬁ&pres&@ar%s &QQ&L&Q ? %8(%& of carbon atoms present For applications
P c/h lbjl% eggéﬁ{) Oésgngl 60rtan ra% eer (r% aly] gsat an a gﬁ on itéms maly 866 lﬁs€ than about 0.5
pe;ﬁenftOﬁ@rbpmmS preseAt &F an@mbddmﬁdmber Qﬂqbphﬁwmmmo*fand/or tertiary carbon

a@hé PRAtaE auaﬁats @&&atroycaaﬁdétms phe@hil TPdDér GibbddRdAts AL X Ber of aliphatic
resent.in the

oGS Pk a0 5 6 PEAE S REHGAL B TR B sou 03
ﬁﬁmﬁﬁmeﬁbbﬂpﬁ@nmmﬂ@PﬁﬁWat|c quaternary and/ or '
tert mrsaeoﬂa@p@&ﬁson@ﬁ@ﬁaﬁy e)ﬂﬁ&lydx@&ﬁh&nh@ﬁieﬁmﬂ hmﬂ-ll@ﬁﬁ G&Hhsferred to
o%ter 6) d)r:erssll,n%guég t(ﬁo%nf l).l/(ﬁ?tléx%ie\ﬂltseco FO rridl?lp %b In%tqt st g 902 ont of tge Sﬁco?dchc\’/drocarbon
sﬁqqala@er ol Aepydeeredadnm-isamerivatioppnit 1h@and éestsinwm& toalétﬂetton nitg 40 via second
c&aﬁlﬂ@mtas &fnct&ﬁﬁ beem adopEapr esent . I n an enbodi nent, a

at ry, and/ arbon

at ongr Bt AnEoi ST R # bt S Bk AR
dehwyds eaenption-ijoppenivatips pribliH el hqecntl@ted wing varioetypesfof Iamogh Butcprggin
chlblALRAH) Apr¥cess %fap&rlarﬂ@dmn psa@ﬁ Q{QJ fadhldn BJhadxﬁgm@%mﬁ lfnhtia

h&g?g %s tto 8 gegcttor Shfe en a aat l‘FagtIOél aemBg%tgrgt%g en atgdm§ %ﬁ f)lteﬁrjif.‘dn‘ aromatlc
hﬁh@ﬂh@t@ﬂdhhydmgwwrbon strean1nay exit

dehydrpaen afhﬂl@mméyslmgv&mwmemif& adidkOnBpH6tedd Qreams. Asused herein,
trans err. I N units

AR RTTEGRY 0P Bl ot Rt Pl ot o on
opyforg dnbry pantso Fekminlpehf ocinprbros stregmsrincindy, bt gre ot fliited to, streams from

dgﬁmyﬁﬁaﬁgﬁ%@m@ﬁbﬂ hSOIT8 fal ddhhel h?di‘ocbi'gdntstr% oo @0 GdBother hydrocarbon streams
unit 140 via second conduit

ans ed.to on
HRRgLE et OBl B Nt 410 vi @ second | condu
of aﬁl@naltlbOéMhy dt lepstzrpbdiprsof plyfing in theewentd hadrqyarbdnisigram gfroduced by

d%&%ﬁﬁ&ﬂ%@tﬁz'aﬁbﬁ uif @ g U&Sﬂac&em wiltParomatic hydrocarbons (e.g., benzene) using a variety

nat i | SONEI I Ll
9 %ﬂrygn %1 1t1&ns %ﬂeast a gg%so%% rﬁs n%%H(yi %gx&attl%l{;rg%caf%ﬁns (?%alptogqapfylated
apoprp iy dy dnestrbons haanw gl alkyh grodpe Misamipatiendof oiigr alkylatign fyeugif such as
Mkﬁﬁloﬁ ﬁﬁlﬂlgﬁ)éﬂ a@aﬁ&%&dﬁ@s hheve %&@ﬂeyﬁftpro@égéjcoﬁtﬁmg & Gnolar ratio, reaction

ctor t he xture to a

te %{% es ca Br%%ﬁ‘B 2P eﬁcfe %R tt“’ﬁg chﬂlg?oﬁ@‘m{ ‘ olefmc or
ar 0 nrh]taln embotlrylent m@aﬁﬁtﬁ@n@oﬂteonmh@cthe@me@erm i thejseeond hydrocarbon stream act as
afndedtlitehd Q@laﬁﬂﬂ' step. 1O prEBte &f@ﬂlﬁn’@ﬁ\iﬁflﬁkn B&H1 7 Say ‘ﬁélp &Rk Mre temperature

addi t t
ok PR SIS Pt B D imat P (e iy & Dp glain
propres. Eretepsyd regfetiqn ﬂe@xp@s@ressn ﬂbfm vnit 149 ntah st lirktd fermaign oforptoducts (e.g.,

dtamylgugkhd%ﬁemeﬁaumr&u@@try poi nts. Examol es of such

proc re i n ut are limted taq,

C o R tg i S e PRS2 A ocpe compoms
pex mplelof fetpitmohsrelefine dfsip il glplnr@amtwlgd@@@erah@b wiprodychmixtures of olefin
of’@éﬁér@ﬁﬁkxqﬁﬂm&.tx BRARy1 aoRd @ hjfdﬂféelrfsbqg aiRlyef 4 ﬂrlﬁlﬁyl AREhossibly highly polyalkylated

R T L ——
t‘@@@@ﬁ@ hyﬂycmtrm ardognimze reevalppt upqe@tg{ij g‘g@hﬁb@yd@@rbons or unreacted olefins. The
dehydr ogenati on-i sonerization unit 110, is contacted

with aromatic hydrocarbons {e.g., benzene) using a

variety of alkylating conditions. At |east a portion

of the resulting al kyl aromatic hydrocarbons are
nonoal kyl ated aromatic hydrocarbons having a branched

al kyl group. Mnimzation of other alkylation

products, such as dial kylation and hi gher al kyl ation
products, may be controlled by process conditions

(e.g., nnlar ratlo reactlon tenperatures, cat al yst

T T .
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35 The stoichionetry of the al kylation reaction
requires only one nole of aromatic hydrocarbon

waeeompourd per nole of total nono-ol efins. Usi PQI/isi04/002956

nol ar conditions, however, tends to produce m xtures
nﬁfar ﬁbpeﬁlbrrbf melhatﬁ BYIRKSboR Ebdétﬂ homlmaﬁnﬂueﬁam ckﬂ(flarsmn and selectivity of

ocar bons k
st Godhes i STy b i b Tt st P Bt of i
nmw Qlefintreay esdt betivesh plppat 3:1/Andabbuy £001 d¢ haxingizs fqﬂnweoftn@nomm ag@atic

hRRS&EbIAL. Qn BRY ediB3XiinBiZ S abbinhtid @ bchiBh tOd1efin kA4S m?ftfg 74519 a&ut 5 1 to about
e alr o

ocar bo dmn cl.e. of . unreac
Ay oS58 B BRe i = bt gL e eir ) Epepgion T S51. 1
0@@@4#@@@99 aROTaiSH00udybO0R @BEolefinpitiamayde Gportoit 81 tagdbout 30:1.
ar oNBiah emﬁamelﬁ,caﬁpmﬂ c&lmuanefoadxkymo,f Kbk m@@%ons in alkylatmn unit 140

i nfl.uenc t v ivit
S L e ARTRE N L S —
patgtial oExarfaples of agidic aqomnmwtﬁnﬁymlm drtzomotdimited o lngnent acidptueh as sulfuric
DR Bn £ds B8n £PBY 1@&05@ cvatk}a;ym@f%n@bi@ bdntaiRing 1e8n MBRUD percent water,

U R R I e T -
ahgl dtere mprianiy ntatgriald nedy ingludegliul e rphljmilgé tof Irepivnady ek asBntlydibw aluminum

B0 5150 vk ROOGHTER! 5, an aromat i
yrcar on Ooe r.a O A romaou
o S oqafaeR, & a1l ek o b2 il st S 11021 Bt v

fimp P omthisimand trudtues af madoddrisivercaidlyse andeperivel bf Camm, atad it “A large-cavity
2&iith M@mab@utwuﬁgys%nd ﬂo{amms @mq%mg @Jtalystalz\}aweaiobp ahs 514

g|o Es*nt cl r?an v m[)cﬁ.lntenti ﬂétﬁyﬁxalgs/eq|%y§{ﬁ°§nufaﬁh]é40 ﬁg%ﬁ E{ﬁ?l aggo ite catalyst that may or
nfey ot branlodi@pdafith s metaltoningts tontpyyd.. ZeflifeallFiati@dethlysGrafdésgibed in U.S. Patent
A%ﬁfcﬁ.{oﬁ/ ﬁlalmﬁ O}Q%dﬁﬁenﬁﬁéddk @robe&%ﬁ@ﬂ;bﬁl (ﬁﬁ{cﬁﬁ{AﬁJél) Arylsdlfonates and
1 dl 1 nor ude
P ERRTSD AR G sienr 4P PATT BE oo (R BOREHPRY PR g, Proces
Ferdrduegng diydallanen gt Alb@sort GraditiabBing Alfdoljvdtagiegy NEfetedlits, Structure Type” and

Tfﬂ/ﬂeﬁe@f 1964190236 Sﬂoeﬁrﬁ@& é'ap lehtied, eﬁl@nn‘élﬂ%bl@ﬁ%MelaQ Contammg Zeolite
I ous h en fluorid

e uefije d 0
T AR T D AN
rmgmmﬁdwamatalf thangbduict A ddsghan@pdaie A Withghegadersgindingttien wisch the pags have an
elhﬂ%lﬂ gﬁse thpidfge@&% s&laQﬁmeLﬂufEhJ tﬁ‘éihtﬁéﬁsmn'—tgw c&sﬁ&c’i‘dd o aﬁ%ltbdlﬁignt a pore size
an rous al um n rous alum num
R SR SIS PB AP pﬁ 9 6?9}1"3& %Pﬁ%{%iz? oS BiFastir #f described in W.
Ma ] ekall ‘AtleofiZobt Srugigte Thmy” Hyertherevised egitiod, 8996.$ilsewee such

as | ﬂ-lQ[k%;tmh Gmttlla@ aﬁ&ktq lp&'tlonjogthg Q4 in y@ Second H}dﬁ?ﬂ?ﬂoﬁ stéﬁwgand at least a
pst rnégtﬁlures of ul ar sieve catalysts_are described

R PP e e D PP g g alstatn
cqpdyste Redetivd Gwgeraiwes fydttcelivtlitiah reaptioremy oinge betevéeh pieatq than about 30 °C and less
ﬂﬁ@hﬁlhty&)t"e Inléafafﬂreﬁbodlglglgg reacﬁ&&eréleﬁhneL Baﬁﬁfg@ @{w@en  greater than about 100 °C

J;b tganﬁou 5 " at al ﬁSt used in al ké athon unit 140h
T ) 573 0 1he e apatiop mpps ponfusted yat leaggpartig) fiagidphase, in an all-
ligristiphise excht saperdnitical qwastit@hs. & certait @ibodirpam.pusstires JZGJ@ hlictlagion unit are sufficient

: t(ﬁllaj%uﬁ'tedcﬁlﬁs i @fe ﬁhﬂcﬂﬁx&e af‘r&su@@ §s€cf 1!!1 Qlﬁﬁatlblpuny 1 @ ma?@ép@fatupon the oleﬁn type )

Application Serial 10/ 075, 318 entitl ed Process
s B (P R RN Ay P o on i By anse
betBremaboth @ amAdpheyds ynd Apopl 79 ainfophads OCINTO%IKP4). Ol cértatd efpbodiments, pressures
m?@ltaﬁg@t)et\m abbit Joletmobphred fa Mtw@aﬁ&me}es @has! %A|k4s BpLitled,

C(F: L 8&?}%’8’[‘% COEéTIlOfF.‘;%lg ia_{%?éngr 1|1nft l 2l b?,]r@auga A Saz.zggég %k%%lz?a s]t_k!ggtaq isomerization of the
b@hohedotetirse AlKylgiet coaditdbns tahySlso beatagirinedNo pro®ucd k] adddtid hgdrocarbons with an
Schoennagel et al., entitled, "Thermally Stable Noble

Met al - Containing Zeolite Cktalyst." The zeolite

catal yst may have at | east one channel with a
crystal | ographic free channel diameter ranging from
greater than about 4 Ato less than about 9 Awth the
under st andi ng that when the pores have an 25

elliptical shape, the larger pore size dinension is

the di mension to be considered. In an enbodi nent, a

pore size dlnen3|ons nmay range betmeen about 5. 5 A to

I T — 'Y o o s - S - .
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to maintain reactants in the liquid phase.- Pressures
used in alkylation unit 140 may depend upon the olefin

WO e/ 070®% t he aromati ¢ hydrocarbons type and/ oPCT/082004/002956
reaction tenperature. Pressures in alkylation unit 140

alﬂ@lroﬁp%%rres&ﬁ&s%@ﬁ@brmg of Be SLADSHRH &Sie@mdgeﬁdﬁ&ufsongzauon unit 110.

F G ST AR T —
the brangkipd it obanglefibe akyl %mﬁtc Mg}gﬁ@p e@dt(:tz @gcgrdgxg]&,gmij@)l conditions

why ﬂéyét @Eﬂ@ﬂaﬁ%@oﬂpﬁt@ﬁa& ﬁlpﬁduk&}baﬂ At ik dlerid 43 (KPR yIRRmatic
to m ni i.sonerization of the

B T’°§\a:ﬁ]b§ﬁ%r8‘? BTy °RET ﬁ?%ﬁda'fmé %%da Pons may al so be
mai nd adneraldlags of andd@dlezl aprheli¢ coamncﬁipw@wwqﬂ@@mnbm £40wjiay be
cidfcterikd by\@e p eI %HQ%YP%MSP— Q%eﬂ%QQQahc&!ﬂf&krbﬂ Fa@icHD (e.g., a phenyl

%?%&B%@%{’fg% %“2’%@ &{»C{) “?;ﬂ%)ﬂgg mrﬁ%‘r:egfz adte At ngenz%ortqscffazauon unit 110,
Al Skf| g Beve § GO i tbfnrauﬁa frgnpgyto 6. iy perttif embodiments, apoplsfin carbon number

mb}e({u%b Rom 1086 8 Snlod oal@sﬂa{umzeatnhm o@lbirefn&ﬁmﬁhtk yangetﬁoenomat Rmaybea

brgl}c@%%&?l éad{%ggPrg%c ?S%lglﬁ }cg g u]%}%,l radigal mg}i, J%Grl]urc]lg :bl)l?fall'e rl]l t%.mrtgdl 10, xlethyl ethyl
argifynkdinger cathen chmyAbeJe@@tnugbfcbf b{aﬁ&gs rer a]#ﬂmg@fu,le@fesent in the alkyl composition

mg}@teﬁaﬁﬁ@e[ HimBdr bftRAlpkGin 68 5IERPr BRI B ddnflirdehitidaliBhéidatRfhit 110 (e.g.,
t he (g]nkéaoar omati ¢ 5 hydrocarbon product may remain

OeleEh dYuring the alkylation reaction. A general
cl ask c@fambmmdmm;el addjticnal hydoesrbont fiveams anaplesped ¢ cpntroldepeléod congitions
a@!/oké/ﬂuﬁlzb @Qcoh@htiaheh‘b@paf@ﬁs Qﬁ unr@abl@tf AdihSih ek frbgMYtidnRBmerization unit 110

argi?og%gart%n u‘;ﬁ/ wz% 36% embodanegtgﬁlt n(aé be desu’gﬁe to 'ﬁde ust tﬁ?e O?Pm ea’nd 8 %.ﬂ
caprdirdRor Gpmdspmtis sairce efdiieoliin greani. \/’e@rafﬁiﬂ-‘@ ﬁtreem m@)f llf}faqldﬂd to a process stream
thQ{ c@lgéiﬂ% otk a6 SR 30 fESRAoh Lolefih SR IR Fat él@[b’uéﬁﬂinft to:bge@uce a process

f% :
£ B e e B O s B BT R o
atb@t 2frpeycent dingeoldiingami §peteent e finAmaycie eddpdto e prpdsts sirepry prtaining pnmanly

blrm@d oleﬁns%sh@a(n &m@@hﬁ raﬁlao p&@w&o&mmtégn tﬂkﬂaaen o%zarcm
nches qn

g A A ) oL BA P B P R i o sl

angpitiopydrocabdny|  and/ or | onger carbon chains. An average

NUNDEIa, SfvolthaRGRES hmfcarwn lyehm mu%&yédau&ﬂ,e@e m;kywusn 404840 and/or

d%v%&eﬁg@q%%ﬁgézh%g glrltel:f?%\: Bq% ggllaret %nts of enl{ry 1% other embodiments, a third
hyiiedaarbbn sigram aiy e RenibgednEh apecdsotreagriptiredn @ a fllylagion unit wi{opeen

d&y&o@ﬁlﬁon%so%nzatgeﬁ ukifd A RAst ef"ﬂoﬂw]? S @t ﬁﬁmca?bon aeleh Inh)ﬁﬂa &troduced into

s%%ﬂ n?qltdlg(gwa tglﬁcuﬁ}ogc{xg% 6%3 gﬁtﬁe%olil%l.ﬁf atlt Onft t?I: pg%d.ugeﬁ%%#bmg stream. In other
ep@ﬂ:alﬁarﬁs preoledin gbn@mpéta@wwy@bc@foprrpgeamnanges between about 1 percent and about 99

pg&ma&%@ E}étdta@ﬁyaﬁo&%ﬂohtéﬁt Tn QéHai Rinbodihds, a@mﬁﬁ ntent of the th1rd

ation u certaj odlme
e P S 11 R T P G TR L TSP o et Becoon
conienic @ndtirepdnibotimalt peddin pgtegof mhfélrdsludrp@éorrﬁfreatnh@w b4 sfaferthan 80 percent
1AL E AR ol @@-{,ﬁﬂ‘bgﬂc@ﬁt&t stream may be added to a process

stream cont r er. than about 50 perc S

oo O EH O R PO AP PRI PT PR PO~ BB geen nd
apuid paesigelfte to the ihhytifeatbor @ntkwsly cirfaig miBbigertts, S0olqfie pateritof a third
nncatajerual VAN By be bBwR R eut 8 BRQd RS 15 Iﬁrcaﬁ' ALeR S RQRal hydrocarbon

st ream cont aj ni ng out 20 . pe r olefin
cq S TP PP G A R B PP R e i i st
8¢ pandetibywaight. pri marily branched ol efins upstream of an
al kylation unit to produce a conbi ned stream

Al kyl ati on of aromatic hydtbcarbons with the conbi ned
streammay result in a mxed stream contai ni ng
branched and l|inear al kyl aromatic hydrocarbons. 25
In an enbodi ment, a third hydrocarbon streamis
introduced directly into al kylation unit 140 and/ or
dehydr ogenati on-i someri zation unit 110 through one or
nore points of entry. In other enbodinents, a third
hydr ocar bon stream may be conbined with a process
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content. In other enmbodinment, an olefin content of the
third hydrocarbon stream may be greater than 80

Ww@eosent99 rel ati ve to the total hydrocarbon coPtENE2008802956

In an enbodi nent, an olefin content of a third

h y dr BGaERBodRtchE D@ B arR LVEE ﬁaﬁQ@tﬂE linkarlRFi&e mﬂe B8 of a stream
%L[lu 3 ‘ﬁrcet rel tlvetothetota %/drocar on
élﬁs ine

o eV S B EDE S B L "B Wit cgpion of
alaylithm feedl strdap dirbisdydpamigtre efé\tmaxmsi briyghdd elelive eBy iafpduring B stream including

bﬁﬁ‘dﬁ&ﬁﬁ& 1R e B alk}ﬁnoﬁ %151@1@,6] b Irﬁ)&l.r@&f bﬁé@chéd(am{ lﬂl@ar EIQ}II |§]omatlc products may
an o

o b t
LR B B P e GEARBUT e i iy b oo
ligragta brerched hily] a@in@igprod®6. Heixtiertt bripyhedeiddingar alfyBaryitic hydrocarbons may

haQ Ql‘ﬂ){‘(ggd]p%gtlep Hldn 520 20dHo QIQ)Z refatt B BB, E;[IBQQ& oﬂﬁﬁﬁ&ed pl:opegtles include,

on .stream i nclude |inear ol ef
b“fﬁfénq&a% g“%“dﬁefré‘é‘ n b gpf%?“’d’d’&&egfalg%‘ﬁ’r colgrgfef sqgbilty and
M@mﬁﬂ@amﬁ fppiivatipne fod tbpy sirfartpets anclidyrbul aowtlinikdo] pemonalivirt products,
halséh&mduwsuﬁrmmygﬂad@a‘s WM disBakifeREda@R, ALGLk 1@&1&%@&1&@%1
1| nc{ug gg a rtrll xture of |inear and branched ol efi ns.
YPHERE SO EFRE P st r eam i ncl uding  branched and i near
ol ef 'ﬂmlkylpttogreajnm:aime oirvamy miyt enttr)Gparapr H0 xia fhuth @fduit 170. In separator 160

allkad mmesém@ Rel mlréaa@%dr@emﬁh sté&@&ﬁﬁ%ﬂ Sy P QEMCySro BRYn s'éegasmay be

g i%hgh Var%{dbog he armung Iénear ol efi ns added 4
PRog*e WW& YOS oR e e R TR PgPatie peropagiopsirggm and 2
ririffysand unaded alpfioh edanahsiog kectmiqueybitows inghead e . Slistil/tion solidiligeid separation,
a&&p&ﬁ %&G&%ﬁﬁ& étc' )nﬁ1§5me£ﬁngéﬁhne§t§ Qﬂﬁﬁﬁ C(ml:l’)(xge(l gﬁﬁ{s Qﬁ(?l%ro%fyc

Ve, | roved roperti es when converted t
oA BT B BB PN Mo AT G S P Bt B e pisienoninthe
aiit.n{he sreated mn-aw@om@ns pyrbe tr@gferted to alkglation kninl 4@ mial filyeenduit 180. At least

a b&ﬁdnto%é &Fbacté‘d Qﬁﬁﬂ aﬂ@ paparﬂxg ﬁfe!ilﬁ ﬁ%ﬁ be Qﬁn@ﬂ%ﬁ qgg"pl'ohets%treams sent to other
col d-wat er_ sol upi | wat er eter ency

PIRESFTIE B W&St‘frﬁlrmflf?e ﬁ%&?"gﬁ%‘%wff’%&?reﬁag 8 fna)élfﬂél'anSported via
sipth tontlyit iPQ te de toped op ste.soh ednmeiakly, fomerditd b-site addlor idiasidhabetlprocessing
«@Rd industrial laundry products, hand di shwashing

produycts, machine | ybricant ditives and |l ubricatin
DT OGS pRCIL R, LD LRt 2giL) Yes 00 LMBLLCRU 00, o 10

with the Srshhydagrarbontseqam Sefps p«anthutrlmiﬁ Produicn dopbinet] iregw.NThyicdmbingdstream may

td B ARREHB 1Y BB tiondombSARh ulitVQo §f #:8 uit @asladarah@da%srﬁon of the
g dr ocar bon stream and an al k%(hedear omati ¢ hydr ocar bon

B E PG Bt b IE Wa?f@e%%r% least a portion of
tlsmr%fé;‘mmayrewd slefipa stained intrpiuced dirpctrigorkhydosdnytin-irodearipainsunit 110 via
o§etof ﬁ&%(ﬁﬁkd)f éhtr} %e%geﬁfefpﬁrﬁﬁnswwe@ %ﬁn@ ﬁta}ptle ?Jc}cﬂ§ to%ghgrcﬁ'@ggﬁanon-

usin tecP) ques_known in the art istillation
at%d®

RJOR R AR TN Ve e ‘E‘ﬁX SOPHE ?ﬁé"r‘?mg%‘ft%ﬂf’ highet oveall throughput.
Thodtigherclirpugiput wll erpase dveralbyiaideof dksi odhatieyidsartpay af f i ns,

unr eﬁQ&r@ﬁt eﬁ{)cﬁi‘deﬂ§ deh?d.r@rlan&[lgﬁgrtzhtﬁn urtllt)’lqj(f 19%5 Q&{Paﬁed%ﬁ&ja plurality of

reaction % r oduct @ny fﬂ}\ﬁ{ oduced as one st r%am and
DR L B LU RO PO Heresohonp (e figne ormaton sndo
cxslration adadidnsa IRefraing © Shredi20C&pieis Figu3A e fitsrhadrechbonrse@imicontaining
p@iﬁkﬂél ﬁltdnﬁgbtel‘i' &Eﬂns ﬂ-lgsﬂ)e Ml'tr@dmf:eh Etﬁeﬁ%éihuugn-lmrmaﬁn uln@ﬁ% t/la ﬁ@t condult

1&& £|on of tg nreacted olefin and paraffins strea
SRR Y BB L 1 LS L8 e e hlgiiveg g Systom 100
Deltyéiregendfith-ipnmocataiunityl 10 mey & daidell igp a gtraited zaws. $he pharalifito€zones may
n@h&yéut laﬁaemwd@o Dﬁ%@a&é&&ﬁﬁ RA0S tRERGUGT 5 4 LA r&@%n Q&e In first reaction

sported via_ sixth uit 190 to be stored

?@ & gﬁf RS a1 L e tg‘1’: ‘?‘%E H%db“a*iﬂf% dregr f“a%ﬁef‘%mg?%a‘}'atﬁi‘ to olefins to
praduics dnplefini¢ seapt [Ty pr@es9gea@sngyghen pans thidugh Abnsitieradte 230 into second reaction
portion of the paraffins and unreacted ol efi ns stream
may be conbi ned via seventhlconduit 195 with the
first hydrocarbon streamin first conduit 120 to
produce a conbi ned stream The conbined stream may 25
be introduced into dehydrogenation-isonerization unit
110 via first conduit 120 and at | east a portion of
the olefins in the conbi ned stream may be isonerized
to branched olefins. In sone enbodi nents, at |east a
portion of the parafflns and unr eact ed oleflns stream

o,
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zones to control reaction tenperatures and/or prevent
unwant ed side reactions (e.g., diene formation and/or

W@ y@Hiozeavd on reactions). Referring to System 2BOT/US2004/002956
depicted in FIG 2A, a first hydrocarbon stream
@@ TN setvid re@adnabifei205at R#tth poRtive e @i inghed mesmyanbﬁﬂy be isomerized to
bﬂ{ru; e?ﬁéﬁﬁ?tg Ho&%&sgcﬁxghm% kéaﬁn i sonerization unit 110

via first ondU| e co osition of the first
hydr aé%ﬂebvéwgf@%%%fﬁim% repgiign @% may b pelegipdTra ayyariety of catalyst types.
,d&iﬁst‘ h pdﬂﬁ)d off tiunEyee:ll Saffdd G the hydrocarbon stream may be dehydrogenated to produce an

1? e%fu?e%ﬁ?c[a{aéégélegt mci’e:l'zgl J@Xﬁ%’sc%é’é g‘&@)}(/ample the

|nto a Zones. pl ur al |F zones
PlART w@e mblacie aim§ a]r?é’f‘letf1|°?ﬁpf"é’d dipasﬂed&nfl PP 5"#’%’&0 Thegrstal @ fistal compound
iy bd @1aGdd b6 NhutAOmelindRdtio AhSRE it ifof euide id¥or AddIR énetalk.*Noblé Bétals” as used
he,
lfef%%%f%‘%’*ﬁghe N« o st B354 i f iy Rl i, osmim ane
H‘?‘dr ogenated to olefins to produce an olefinic
St r e ZRdniqREcf Ple@ORSGEtaBds BogBfaRing thh dhydaaastidn latey0an g For performing associated

s%%%ﬁc?%{?ﬁs%% é;&o%@% %éagto g% | Egglg%ﬁﬂge f;rgé e's %pprlep%énsg\eé?%l%sg and performing the
Fyderrdinn $Bae degtedin USSHset N 197 OFL G o 1 IO PIOpRSs e
Hréeetipd I AGSISArGilafi CByd otAendIBing SAIAELthlFEH UtSOPatddt NuNE I d87 to Moore et al.,
ethﬁﬁ le ir%gamtca‘}boﬁ EOQUES, %&?&8 Eﬂa@/ 468, %M 9@ 3344 (ﬁﬁmAb%—he? al,, entitled,

nation cat eaction zon
Palydte@n & BRI G SO l CHEGT SR T8 33 5408 to Abel e
d1. eatted, EDRITgeration@f Sahded wm@&ednedvepmaﬁ\ﬁemnsmmt t1NE Patent No. 3,745,112

A SR8 S0 B ARUB0RL 1 UL AR
Refentdlor 440 ??&ﬁng ot d“éﬁtPéenB@Y‘B?ge‘@g?"é}an Cenynggiéon” ‘F’érU 8. Patent No.
£R6 PP ltcmaiteh., enGidt abytdroga@yonFeocksnULingd €atalytiEomposiGén. Tet Al

Conp%glgonq 8‘ %s 19ﬁ.18 cadtiold Ang !Zjl% % REPQ q:‘rg ab-gmgod@ttoaiboui)goo °C. In some
ahegial PaCoa Rl

met al ‘conpo e selecte

quibpriinpeaty, reagtion E?F?PWCSGW eee fTpp ghutdgxq “gée %WH?SB FC n@ﬁ?"@l pressure in the

dmna}geamon Padh# raapd fﬁnhﬁa'ﬁouﬁfSlOLd&&ﬁbherh@D ERtajto htdfita 5.6 atnGsplieht® (1520 kPa). In
el %Ipr%vegt col!u{éehgg&) el};{n Qla}; t!g El to gl%ecﬁ%tﬁ%}é%{eh ng%drgc b%] asg}saiﬁnhydmgen and

osm um
I@fafﬁ'g? @f?@ﬂt ]nﬁlg uprggeigd @rgtthgdrocarrmn stﬁa@} meg,bﬁ{eqqéﬁ a hydgogen to paraﬂ'm molar ratio in the
1eh8 Yo GBIRE 1l t0#bos R [In Al Hehbdddiien{Lliyti@F o pgraflis Ol ratfordly be in the range of
SEPR, a%olutole steps are known in the art. For exanpl e,

suitab rocedures for preparing catalysts and

per f J#lmewg;nqe Hige indestrgastiongens &t0 e beeleqird sick thefe e ersigpdereljofthe paraffins to
JLbfiTs mAy@tbelti abid 50 faglépbrter 21k cdrt@in Matodimeits, Adonversifevel df @@ paraffins to olefins

S P t i . .
1]15 89]96 T 1r§ g t(r%ége E@m agog%gngie%ga}cegﬁf to ﬁlov.lﬁ %gl) m@g p%ﬂggné }gy keeipmﬁlgle conversion level
g, zrﬁﬂreaz«wS & firns F@laéwn afl cyclization f‘”-ia‘t“P‘@HnaY bWﬁ’P‘B‘é‘a Thsephpfinic hydrocarbon
S StiiRst Bﬁdﬂﬁ‘t&ﬁﬁe 280) Gasﬁﬁﬁo@h%ﬁsl.tmn Ache 230 anPaidt®@ Bdconlii@eaction zone 220.

';Isr 13% glge 236 Igfl)lé% k*ea% S %er Z&)nh%tj: & ger]‘lgo ma rg‘/uce the temperature of the

rogena ated rocar
Ae5pic Brdrgeartep stegpe di gasqmbodimgnisfirsipeaction ponp@l0 aml seopml repofipn gge 220 in
dbyeobention-isatherizati@iinit § 10@dly be'staiay diit Ge fpictedin FIOf 2E5aithiFeateRanger 240

Nobl e- Met al Cat al yst " U S. Patent
%an%gﬁﬁ% Rausch, entitled, "PlatinumTin
Uni f gYie tye W@p@ﬁ@@@%@%@&fﬂﬁ%@dmﬁ%m} Bt aepsta|pgrpn of the olefins are
iSondrid © GRsEd olehhs t@rodudEatseaﬁh hydencarkbn Stf36m. 038 cdnfPositidind @vel of branching

cg' n%a ’selc_jmd grd%ow st{e qu)r %gg%ggj} %‘}ll\&'tt n%u%st Q) osdgn}entotﬂe olefinic stream
PRt Fempifirstretion eproR) @ AiErivarrerpdreasic zene 2 Aéle{bhf’tp&ﬁly% ¢f ghe olefins in the
Conposition."” 20 Reaction tenperatures in first

reaction zone 210 nay range 11 om about 300 C to about

600 C. In sone enbodinments, reaction tenperatures nay

range from about 450 Cto about 550 C. The total

pressure in the dehydrogenation zone may range from

about 0.10 atnosphere (10 kPa) to about 15.0

at nrospheres (1520 kPa). In order to prevent coking,

hydrogen may be fed together with the unreacted first
hydrocarbon strean1 Fwdrogen and parafflns present in

ey o . Y
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streammay exit first reaction zone 210, pass through
transition zone 230 and enter second reaction zone

WQ@2@4/071Ppansi ti on zone 230 may include heat exedEHO§EN4/002956

240. Heat exchanger 240 may reduce the tenperature of

dehfc st@inedrd @An@rdwa bREAEdIRANsSE e@BdReaclidh zadd 287D 0di ment ,
flrst .zone 210 i on

t%g‘s? r 1so enza’uon of %ﬂnsaticb(% ed gﬁfnt T feﬁ,on%l reac%gn zone 220 may be

F'ON-1 SONEr | Z
theésmaathet daﬁqmlle%m Ua?sPaéFe@TOCi 883960 MPIGY epiitled (Fraodss E?e&?meﬂmg Linear

@NEH3 n&%ﬁn&l@emp&&mp@ﬁ ketcdn@faaﬂo&eﬁe\amaytrﬁge ﬁmwmmc to about 500 ° C.

bR Lakige8! LG 08 L RON L S, S 838500 e
reacti on zohe eas ron o

sglisigatiajlythapemy: ite@clteelb@ﬂa%nferﬂ@dse@r Qelfeﬁtﬁschftneer pfrnetdiﬂe!eedaTypwallx however, the
1681600 REhpIMELE STER KRN rRHOLRE is ﬂé&a &a@ DERQG b thn@ara@R Ar the¥ beaction zone.

’I%e h a{ €XC rg%nh I n Of ﬁ:srt]e[%giﬁ e e%\ang QQ I} gac%on ztonITQ%/ tﬁe appropriate

an a u e S
t@lllrerrawf% res«ttlprela ¥he sqgqng repﬂé@szomr é’msme rnsmtam@a% fefophiregctignaon® 2P may be at a

t@&s@w PrtihlPreSBE Qﬁgingrfﬁﬁﬂi i aGleslil&Q €02 26 toAb at{n&bﬁl&fes @011 kPa). Tn an

tlon of he oleflns rﬁﬁ% 04/0
eﬁﬁug énay I'aF% Io% Iabé)ve c}ué(g IOk Ia’gné)s ere to alamt 2 atmospheres

(Eﬁéﬁ@hed ol efins |n second rgactlon zone 220. A
cat almcss‘ecoucs@a&oefaﬂsn S Ry b;a@tadmmr}eaafon tdre2mhakdcia csnamt 250 and enter

a{ﬂsH I;]O(l-’:l %&48' E leas flpo ion OF a (ﬂly ocar eaag%g u%tmgucle'@ 1Xto second conduit 250

& A s escn
Vi HGoISHI6260.0s frpietrdiy FlGeht fofdre el COHPWWE@BI b copbiepdsirepny impycpe

ihttdA@& into lbrn@ltm vlasq&aid@mdﬁms Aﬁeaa 8 paliddlofSe didinSE GO Elﬂbmed
g%glclﬁalaiolp)%a%ﬁoa? F cas ar%rtlo n%‘ ﬂ’lra gl‘lg S c rd?Or(IE]lr ono u‘grogu{:eeal%l aron{atlc%ég ocarbons. In an
eufodingpat, § thr@hydrp@@elt strepm wh@n@ﬂwect <hrect1§ etootkollation auedt 49 fhrough one or more
PBRRGF eBas pﬁmay &%Leakdrgystemocﬁam 1.1n such en‘oodi ment s,

the Légﬁ'atmn oﬁat pe ?tl)é%: Eta a% ed ol S antd fl leage Po Olljl roiépara]fﬁnf fF]om the alkyl

Typi € react
as@@mmdrpfe@eqs m@srbez@fq@wrl s plre@s@lﬁdpserrbeft ﬂqresyfrt@-‘a@f’ ing#G. 1. The alkylation

bRIR %ﬁ)iﬂréjdﬁ@anﬂﬁaytﬂhﬁ sefpjlrﬁt&ﬂG@ BAGHHhQFhIEONE . At 1k Gwoh@e%fns an unreacted

qya%gcrgr%orggt% q]f aromat1 hytdr%c %rr;sas ur e Ofbe rod%cegm sep ator 160. Atleasta
eavl ng Rt &P FERCT "o zone ppropri ate

Rossimpe tha sappresedf appmaticdyidrechibens inpy He H@S%@@Wla@a@mr A viz Bitheconduit 280. At
1B26tQPSHERF {KBi}aPJﬁﬁis aﬁ@mwe@mmeaﬁn%@u QRbiZRQ MR AP preasé stR@ms, sent to
og{er ar'osceés%ué% g'rrfg{?ﬁ,ory sq r. gllh% I gn?a 1C gs'ro%agbn%fgl%f i%rﬁnﬁ may:!ie transported
Wixthenfbieimw stored qp gifet Fiowcorpnewélu rirensrmd offpitgrad/prragiiped in other
ﬁ@&Mﬁyﬁqut 0.5 (510 kPa) atnDsphere to about 2

N

@@@eaﬁrﬁahyéqq@a@pn strgehniiyy Fiest consipit 129t profing a cqmbmb@a@rpca@orwm @he combined
tg&m@rb&mréagl kY D G 1N Sdnk mnsf asagarogﬁadomssmggﬁsﬁnh M{0Qsia first conduit

ondu 50, 15 via t con
Ao oAbt o oLl v s Sppseation
ipogetiviating a:roylssrae@#fth Pryeess tp) PIP@GR,F@@]CPIQH}W@Y@PWWM Byoerylipg the paraffins

ahdHhrohbtall oRBAXQING Wj}rbdu&%ﬁy ba’ﬁtamkn&ass tin & cP6ddlnc Iﬁfaffilhﬁxd unreacted

o e!ﬁgsf § ?a%x 61'1 981fec ﬁnterrcrlq] na%enahonnlsogze%zg aornb 01%15 5%{160 theoneg% meoree%o&ts of entry.
Al k y y In sveohesien Frpelyd il rasmatipisemsrizatantyuit] mnt be uged in a stacked bed
doltighietiody A GiRERHRBN G bR ﬁshmyw emd Bk srosbue Rste bhtalygiGd thy/reactor. A catalyst

B e B L P P O &P o Ry o e
FpiGts agd/or AQ p@wa BeeteinGe ipFlCad, devicksg stagkedded qonfignraiiph of dehydrogenation-
unreacted ol efins and at | east a portion of paraffins
fromthe alkyl aromatic hydfocarbons may be perforned

as previously described for System 100 in FIG 1. The

al kyl ation reaction mxture stream may enter

separator 160 via fourth conduit 270. At |east two
streans, an unreacted hydrocarbons stream and an

al kyl aromati c hydrocarbons stream nmay be produced in
separator 160. At least a portion of the separated
aronatlc hydrocarbons nay be transferred to alkylatlon

A AN r 1 1 I B " P e ~r- 1 a1 g
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30 wth the first hydrocarbon streamin first conduit
120 to produce a conbi ned hydrocarbon stream The

wa@eovhionwad hydrocarbon stream may enter first PEBRUS20041002956

zone 210 of dehydrogenation-isonerization unit 110 via
idotnérhtio A W0, tThe aplet.ngSiﬁltl&Q dfhhdrRckedrdl E(ﬁﬁ@fab&ﬁna@ bd tBAHhe as for two-

nt Ke/s{am lagcrIbledr fgr Sys %‘66 I 'I%Q qlncgocar% %Irﬁtlﬁan o S thle &e%}/dgigenahon zone 210 via

rog enati o | soneri za rocess

5{# @e‘é@élq d h?ﬁﬁ’@yéiﬁ%eeaﬁav kﬂiﬂlysta?eé ﬁ’é]!el stackpd kg @ewl@tmsnay Byye the properties as
BT in TUBYPaHENPA508,052 thlBnai eaﬂdeﬂaﬂerdea&_ty@&ée&h@foa@@st @&d@ﬁtﬁ&x

L af P BL A TR R SBEEL 26 B 0 SRR
defreese dpn 96%%@@@@?5?é}%gewmﬁaewzp@é%mqymww tprArqvent a@king of the
ﬂrilﬁyﬁid@l?bo@ﬁ@ar@ds 1tﬁﬁér€th@@dnﬁf1§tt1&1fzo&n tdSoYhydllogbn @«'.Q nﬁﬁtb&dioﬂfﬁé&tte
dﬁag&r@telg‘alu%nszgn |2::1] On Qag gl?is ugggﬁt (I:ootpoll P]e]{ eﬁ %na elllyo rc};gen%on %one1780 d[n
lﬁs’eaflza}eﬁ TPt Teasie mﬁlyn Al gofing erthetprpeesw@momay brieomgrizedyig pranched
olefdsad pr&licela BecdnB Bydfcﬁail&)h afeam A cat aI yst for

dehy r naglon ara at al
i somerS x%gi nbodime ]pts ?menzatlon cata é ﬁ ﬁ)(e: %e f‘aﬁle ssné ec% tentN 5,648,584 to

Mygray, prsitled Broqsss s {sqmeginieg peat @efinpioéﬁeeeiss. a5 Epte8 YO 546@ 585 to Murray
efl. Gntitld ‘TR of SonRritledtleadidiedo Gonfihsg Whdt deeRivdthtalysts and process

AL ISR L A0 MO, AR0QLISRR,RCT US200H 002950
meri za Nyl e operating conditions of

t h e &@@%@@mb@dm% lefingyin e Atst lmiroqqﬁyz syeamt Fppcisomerived i dorhepipation zone 220
btl WRtactiBHA Rash Y Skt BALIARIES hydREhrtoR firesRy Wit ot QatalybN @hd Jebifd catalyst may
h?% %trlg %rrlel% zpmra 1 %mrthe aa [\ Wﬁ%rag_ul er L e1 dlga%; (rjgo %] a?a It I%;ga?er 610 ; 2 A and less
thap phapty s‘t Theaselit cntalv% maydeEk é@pﬁb@é phresivn fafeg enovghitanermyiteeytry of a linear olefin
alBaifRusibr) € 146 @zﬂﬁéll? |o%br@81ed Sl&m C 1held6d sibddr b Relitd 2@ M nayMRo be small

4E?QGEQ%% e%mmgg et al., entitled "Dehydrogenation

arys E%np05| ion." 5 The process stream may pass

i nt ol seerrmbpdzents.gpru Qe aveigit@ercoptio theyt £ apight pardswdf amoble metal say be added
td RNPAERMIH eualyﬁte&a Ras@ckbd &mﬁ@éﬂ&%@@ﬁa@&i ﬂféﬁe@@@g%naaérpacﬁvgy of the

zeoﬁt%lg% stz %F 1%) € m%al sucga y%n s C d %r 8%&13' }{s agdo d tg the Feogtﬁ faéa}ygt common

crac e am a
ntmbnqoeoern@rl metheds bq«wz@ﬁese siitirglin the/ady Bgem n@epsnanaynoble metal ion exchange

ahd‘li)fnﬂdlki@ﬁ@ bk @ed td ﬁb()ﬁde[ aa@ﬁﬁ}@t:itﬁﬁt & & dgﬂygroééhz@lmgﬁ&enzatmn of paraffins.
cond lll qulﬁgro on S ear(l)l ma r{pe%gn%trelég & Sﬁ)nenzz(él aqq)élé g tagg I’Lon umtr] 40 via

Zone I SOMeri1 za
Siﬁ@ﬂdtc‘i’néﬁt 6. Atfigast ppastion s ﬂruﬁl hvchec&pm@es@las beriztpednicerinto fyeond conduit 330

Viamnhlit%do Esﬂieﬁ&@ﬂ&fl@@ e &lnﬁfxéd@&afh Qlapt[e Qﬁ%&d%&@@ﬁﬁ& unit 140 via
.t ai

{ream
secgnq l%%l;d‘l A %:neasé 5 Portllon o{lhe 0 eﬁnsbm Elf (ﬁ)len 1rs1ea I’TE a énaY zﬁky%te ageast a portion of the
am@teﬁtfdrmbonsto er@ewf%lwl qr@lanwfhpfasbonse”ﬁteucwpe@boh Pliterdiinidiydreparbon stream

ﬂaﬁwsmamgewumgmﬁd ef by3smtt®@. | sool ef ins" and U. S.
Pat E ar'a\g% ot5at lf:ast 2 r%gn (Ef gnre'\él'{ec{ o?e\éns a.é at east %pOfehgn otI paragms from the alkyl

"Pr oc% rrzing Linear
aqoeettflheﬁqcﬂhons maythp peforgedsas mebelslﬁ ascalbsddar §ysamd 00 rThe Bieyption reaction mixture

- sk diaf énﬁflﬁpafaﬁbr %Qla%lﬁﬁ J:onlﬁtSQTr@Eﬁaﬁﬁm lof tmylaﬁyn @écaétf&% mfxﬁlre may be the

san[eaaig] &?c?lged ?or %S/ n ?OO %Ee separal ecri zérgrrqung ?yélro[:ag)t %Lyl bg g%gﬁelged ?o allkylstmn unit 140

Viaﬁﬁlifr@r@uﬁ ae% éhleazmmrtlm the byyafiny prdanteicted olefins $treasmayde combined with other

paeu@st s&eas Qdnt t BiBer &,;oeesstng mﬁfi almgtasarbn &tewemmnhﬁt 330. zltel@ hiiyli Somatic
eas

ocar{x)[l Iproduc% s?]gamzmeao ipf) i g‘rmé 5 en%x C?r%lg%ﬁg f’?gﬁsﬁ%‘fd o F‘Sfﬁ%‘? gimmermally
‘IFIEP@PW Sﬁ?@@#?rgltlh?aft lelothfrma’lapsmgzmﬁ and | ess than about 7
A. The zeolite catal yst nay have an elliptical pore
size large enough to pernitl®entry of a linear olefin
and diffusion, at least partially, of a branched
ol efin. The pore size of the-zeolite catalyst may al so
be small 20 enough to retard coke formation. In sone
enbodi nents, about 0.01 wei ght percent to about 5
wei ght percent of a noble netal nmay be added to an
i sonerization catalyst used in a stacked bed
conflguratlon to |ncrease the dehydrogenatlon act|V|ty

o a1 S o .



10

15

20

25

30

35

second conduit 330. At least a portion of the olefins
in the conbi ned stream may al kyl ate at | east a portion

w@bootlor1989 ar omati ¢ hydrocarbons to produce al RgT/US2004/002956

aromati ¢ hydrocarbons. The conposition of the third

hy dr Qﬁ%ﬂ@)&h&l JF &@ﬁraﬂﬂﬁ)(nd%e&@@ol&ﬁﬂﬁeﬁzﬁna@%@ﬁﬂﬁ&m hio first conduit 310
0. Se aratlo of at | east a

“6 5 congmtcgg S8k GRE g%/\cﬁ 4 ’bﬁgétfelmﬁ sﬂ’ﬁ ﬁ?ﬂnbﬁ'f TEAT & BEYEeHRof
dﬁi%(#f eeferfafiopsisofneripation fvedt 4P iy first condwh 0.1 4t ldastd pat@obtorsrafinyinli® combined

stk iy ¥¥Rehy@Seeidicd Hdd%ﬁérﬁeﬂ@&&fcﬁe@ 61ekink O amibbBidnd QthastIB&tlon ofa
pmg%lai{l on re t| on m xture

epara umeacieg Vi ? ot m&‘?ﬂ’fﬁfa fhfec%é’ﬁ‘.r’r?"égﬁ’é?‘étlofk&ﬁmwam unit 110 via
operpemerk Rypitect prgym Ineieinicobpdiments, oneer mag/colybindd lp@cess stream3&nd at least a portion

oSARB S aflESFehddd 8efink QfearoM i 18 MrdddQd aildd§ iSERAY dﬁ%&ghonqsomenzatmn unit

na h droc may be transferred to kyl ati on
l?ortgrfmg&ﬁ’ffo“xorep"fnSfo???g%ondwt 360. At least a portion of

t he pPeerabflfajomgtichydiocerhmerdictatteani reddies et $yetemn 1A% $00bard/or 300 may be

s@QRel BaGuidhdibn @ f8bm JRVIQRESR sﬁfoﬁa@e@ & tcerﬁﬁ %boﬁ&eﬁg Be hikyl aromatic
on site via

ssin
SRR e RO R U EaPb e WG R B B oo
insthe afieriarqmatje Hydrodarbenrpsqiunt stesain miyse prsfmied by agomethod of s@BMtibrcknown in the
a@?]?x%ﬂés%f’su@ﬁne&b&s@;clu nﬁﬁmﬁtﬁ Gl a¥id, chibrbs@RAR AL, tglgum or sulfur
0 or. utilized in o rocessing uni
BB G0 S B R P52 R o AR T . Pt o
3I4We34b'@ BecbEsietrd, entitldd (ontoacs SdfonliefTraes. S rag anyodiyntesulfur trioxide to alkyl

aloRbtlc QREEFbId HiOustd fBIS.JilfoﬁﬁGrdl'SIHB 310 via sixth conduit
370 m The .conbi ned stream

b B S PR s ol DR SBBR 34k Bt iy
mmtet ang then hyfirglyAefl witht approvirdaielit 1 93 %0r. Thie rebuditng beidmiptoretmapie nefiralized with a

bdsb¥8 pR&ced ik HShe |bﬁn<§1gheaﬂi§lcimlaﬁbquroc%gn%ﬁfgh£@a%ulgﬁle neutralization bases may

d‘elgr%%%w eSnogﬁl?E ?P r| zed to branched olefins, In

g 2B Pl Andgpemgniem Bdroxidas; which afﬁademﬁm

oimsrléadt ed ol ef i ns st r eam may be introduced directly

I nt oTidehvdr RepaldRa mrqs Q:Giﬁ‘a[nb gﬁr&mﬁ Hgbﬂatggdx%%é)%%hgractegﬁ% by the
B RO et - et kL T Tieng: s o e
cagieen piogber in B rapgs fipar &f16] ngn embddinent, eayeregt cobog hnmig: sigesiam7 to 16. In
aﬁml\ir ebr@odinﬂahtr ?:1%@51 cafhok ﬁﬁlﬁ)éar%‘aln%eﬁ ﬁﬁn I10t to 131 f(’)may r?p(r)eljen'h a dévrz{rlgnt aromatic
AL SHST R R PTED 2ald o UL o 0, RN, 00 e
mptplo@u@tamgkpm@am pridd meeeks fhereefriBy:itag brs: 10@y deg@ing @urik/valence of the
caBioids) VB MacDiat thd Qﬁ&écﬁ'l@ﬁ éﬁm%g of R c@inpid iszQ0 &k 'arpé?nbbﬁi]rhént L Onay be sodium,

form al k‘ﬁ? arorra c su nates.. I n certain
R FERE Do BRI 4F GRS o™ R oRoR iy and overat
reiorrtange pf tmaawﬂ@hvedh@wwhrb@rsdﬁop@e ESuipfeosfatingmiunoibns atay ing@s tbut are not

1iRitd @, fbrRBnAEl ahHE RH BB adi SRR S, cellta'ﬁl Jrrl%&lfu@én&)’ah ammonium
i G BBl s B pe T AT T
soidhes h‘gsllluegl (0f 3% edveqrelnou} sl g1d€%saledup sharty) o/ ofikas (.., 90% dried

-paehfuric acid, chlorosulfonic acid, oleumor sulfur

trioxi de. Details of sul f nmet hod j nvol ving an_. )

air/ ?‘h%raﬁ%dtaﬁﬁ?l&r?rﬂat& A5 Pfé?g‘ﬁﬁ%é“ B SR FEpoepres T be s i wide
viigly effappliNdions.] Bn @plirtidn 8uiiRdet detefer Gnsulatibns a Detergegtrforintibiigs include, but are
not Q%’Jd't& EHdfr Mdiy@aééehﬁamaﬁtﬂ)ﬁﬁﬁqﬁd laubcﬁly @Brg@ﬂmgr Jﬁgﬂ}thqmgdlshwashmg

r trjoxi aromatic roduct ny
o sy Mmool P tmyis o Brof Bl o e, butare
nqt fimitad itp genéral paprTpileating agdntyeliauid bdapsnshiniposs andd@ait! scowingigettslr €
may be aged for about thirtr m nutes and then
hydrol yzed with approxi matel®y 1 % water. The resulting
acid mxture may be neutralized with a base to
produce a salt of the branched al kyl aromatic
hydr ocar bon sul fonate. Suitable neutralization bases
may 20 include hydroxides of alkali netals and
al kaline earth netals, and ammoni um hydroxi des, which
provide a cation of a sulfonate. The general class of
branched aIkyI aronatlc hydrocarbon sulfonates nay be

™~ A1l ~ s\ 1

o o e
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metal ion, an amoni umion, and/or m xtures thereof
and n may be a nunber dependi ng on the val ence of the

wa@aiomes) M such that the total electrical cher/ys2004/002956

the complex is zero. In an enbodi nent, M may be
sodi um  magnesi um or potassi umions. Magnesi um and
pot assi umions nay pronote Waéﬁ]!&ﬁ?ﬂ ubi ity and
overaII 30 perforrrance of the™a aromatic
ragplede Borenination pFQlefing in a Fischeryibiopsch defrivedHimdracarhen Stream:n@aybon monoxide
aﬁdl@&rb@é@wer&@efcte@-ﬁ]ﬁer @Q&her—i‘rbp@&htpﬁ)gesi c@nd1tm1@ﬁ§1cﬂﬂﬂ@l)ca@m rﬁh@ture of linear
|hﬁms n0| argn?no?‘ Qn%u&tg cﬁ% tnes%rl? ammorxna noeunt oko enates Fischer-Tropsch
nay ePr eSent eﬁ BY
hmmarbon stfleh@ WPSég)allaM ny dﬁﬂmkly hydege@bpaﬁtre@nmlds fnetigni distillation techniques. A
hadcdr 60N Ske@in S@{atmngalyﬁrb Erd PhraFiRGitl Rcivethge nSifteltbf @Sbofatoms between 8 and 10

Wésd{pu;cledagléeucgm 1‘&(}nro %xe rg U.g]r(@)%l)é (? Tohézgrocar%nxz sjtrea?nl %Z%;E%}d%}?l‘a (ejl was analysed by
g#SIC’HR@%%IﬂP@B The branched al kyl aromatic sul fonates
produced in the above-descrifgdprocesses may be used

in a wi-de \1nr|nf\1 of—applicati-ons—AR nnnl icati-on

v

i ncl utles dets S%hj’gfﬂ&}fﬁ Itn‘r"’&'i"f'ons. Det ergent t Wi

f or mul-at '(,Uéﬁﬁlmﬁ‘f A botl are—mn 1 oY

granufar d R BiehEt €T gent formutations, Foggtd
I aund’y—cig“f@'g;;gﬁ,;S formutations, quid dr stypgshing

det er genti-dehgTul at i oONS and m Scelaneous 1 gfggul ati ons.
Exanpl es na@letaid Scel I aneous Tornul af i ons 1 nclapde, but
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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 was calcined in flowing air at 200 °C for two
hours. The temperature was raised to a maximum temperature of 500 °C and the zeolite/alumina extrudate was

calcined for an additional two hours to yield an isomerization catalyst. The isomerization catalyst was allowed to
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before testing. Dodecane was dehydrogenated and
i sonerized using the sanme reactor tube design as

walemanived in Exanple 3. A 16.1 wei ght percenPCT/US2004/002956

conversi on of dodecane to ol efins was observed after
08 WeR bydignine QU mcodkindim®. C. As tabul ated in Table 7,
Of t'ﬂ% m%lst%gcgl%?élu&%% gdew?mS uenwegngv\g % e t%%]stdn\/$ ?ZSJH)tn % oursinﬂowing
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granms of CATAPAL(r)D alumna (LO of 26.2% . The
alum na was bl ended with the ferrierite for five

worRowne®99 duri ng which tinme 156 nL of de-i oni zBOT/WE1084/002956

was added. A m xture of 6.8 grans of glacial acetic
acid and 156 nlL of de-ionized water were added slowy
to the nuller in order to SdpAIMS t he al uni na. The
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enat S L.zati o s configured
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urt ur e ' riz east t
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second hydrocarbon stream and aromati c hydrocar bons
into an alkylation unit, wherein the al kylation unit
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olefins in the second hydrocarbon streamto produce
aIkyI aronatlc hydrocarbons 15 wher ei n at Ieast a
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paraffins or an olefin content between about 1 percent
and about 50 percent of the total anount of

why@roceasbons in the first hydrocarbon streamPCBUSIN€002956

met hod of any one of clainms | to 4, wherein the
udehyﬂle REENRE dn ?&e LSRR At rvﬁaramlaryaﬁ(ymen AReY FiBeAb p@duce greater
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to%?llnta 'corr%m;cflstreayl1 @he%'; Mr@l@&%on@ﬁ]&mggmﬁllse@ {idESr oieﬁﬁsoby:l:ginbmmg at leasta

wher el n ylation unit is operated at a reaction

DR B AT SRR A B e oSSR O30 Seun g of e
aiffigiornmmtt hﬁdm(afoorﬂm:yd goreeen, Ofierai] s lesvba phribwof g secfnd hydn@arbon stream comprises

brgrgﬁga feﬁlsrbg b%ﬁﬁ%ﬂ%’] @Qas?a 1{01@1%1{ &a Qlf.rd QJdﬁJEdr@§ sthefin R a@-feis{ zﬂ%ruon of the
I ntroduced into t ﬁ‘?’latl on un| t addi ng at | east

secpnfl Bydfopagien gfeam unstFFRTR ﬁf B FHYh Rt ¢ °é’ PH“id (M1 fpgrein at least a portion
ofaeltyitdaydr@mbonigindad c@rpnadnhenglems adegiledst agpotiont df the Fecapfl hygirocarbon stream

C&Eh{eQbIQXtQﬁ&%E hgn streaminto the al kylation unit,
erein the third 10 hydrocarbon stream conpri ses

gr eaPEugns L cumbFsd ster e e AT ET f i ns by wei ght .
1816. THeeettrl dioy ofof Geinys 10ME7, wlierey] the brapchiéd dliyl ghehps df the dlkyd promatic

hﬁe@gp&h@e%se @ﬁrerréﬁ b8 ﬁpﬁaaé duRerRiry éarbar s, arl@an%ra@z fihf: of branches
|ntroduce Into the al kylation unit i ni ng at

Pl Bl B B b, e P P e PR eam & o at
| east a portion of the second hydrocarbon stream
upstream of the alkylation wunit to forma conbi ned
stream conbining at |least H portion of a third
hydrocarbon streamwi th at |east a portion 15 of the
second hydrocarbon stream upstream of the al kyl ati on
unit to forma conbined stream wherein the third
hydr ocar bon stream conpri ses greater than about 90
percent paraffins by weight; and introducing the m xed
streaminto the alkylation unit. 17. The nethod of any
one of clainms 1 to 14, further conprrsr ng: adj ustlng a

- Y I Y o .__.._LL:. .
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20 of a third hydrocarbon streamw th at |east a
portion of the second hydrocarbon stream upstream of

WO b@4abioyd ation unit to forma combi ned streaPgT/D§2004/002956

conmbining at | east a portion of a third hydrocarbon
18t I edBmsthbdbf ady ohe@ddimal to ) Fkthed Bonpfisidghe second

hyd
o AL A U S B e
oisbeazsaeied epnpprieaiad thy peecnd BYdropslen stepipdt leagi@ Porgen 9§ e ”@Pa"“’ hydrocarbons
atiet MRE bofin e pdheqaakgenatpayadirbdasg by weig ht
nmbj
co L%Eﬂﬁig% %&yl Ar&?iﬁé 13(?’0&9)5&5 |ﬁQIH thg fa]k;?at&%e!cﬁon%&% Qog;ggdgc%gn unreacted

strea a portion o

bR bR W@M%%@W@W%Sﬁfaﬁe@a@w‘eéﬂwwmf fregqupcomprising at
1hD & portion 6ARINRAE] Shnp@ad of Wk L@t Eydfobﬁboh kttesial aﬂayidmaﬁaycmanbons

f}b :rg?eggraglg%%}n e sggfoﬂf%%%tqgeggr igart] I%Lﬁsgl ILOH% o oﬂgns%‘m% ﬂle %Qﬂlcted

hyglpocagbont sipamco PrpdyPesR HOHER ﬁqceé%ﬂﬁﬁ SWFWD%? paf a@%‘é fndélm EFG‘F‘% qlqﬁﬁs siream;
agf the second hydrocarbon stream upstream of the

al ky r o] yssTHy| I _
he. ERib b abiBltspolfh b8 Pl B I o il HOSE B fhropeatin

ispRperEbII ng at Ieast a portion of a third

2ty dr Digeadetdedof Slhifh @8 Mhikih itréducihgBIBist Bpofdiof df e Pardiins bkmreacted olefins

sl?e%ﬁ g{t!)q_? l‘g’drg%gé{tlg ofgorrfse}izrag(%%iy Q)%{lsgsg:ggn%ng a?ﬁas?w;}:rhen of the ga.rafﬁns and

orma CO ream
uvr@a‘fgci olingparm v adtaste Rt GE Bttty barEoR e ﬁfombmed stream
ufsOERIof hefhydbE@RIE 86 @ik Aibl WS andditrodyting BIKA B bddGhnat thd @@iied stream into

de@ng&%gen‘?aPom%omQxﬁM&LGnqt hydr ocarbon streamw th at | east

lon o second hydrocarbon stream upstream
2bf  t Hee methRdAf arvioenr! et 1 te &0, oo the debidioparetign-emesiztpn unit comprises a
d&ﬁ?@dig@ﬂaﬂonﬁiomb&&&h ca%alyﬁ@ﬁrtﬁgﬁw to Qfalyiehﬂth U&h&dr@erﬁﬁ&ﬁ&&ﬁﬁﬂﬁﬂlsomenza’uon

rea?tlo?s é: c? H)Hl[ qlon-lsomeng‘atlon umq tf)e cgtz#? c%margsmig g §Sc1r06en fgm o% a dze(l)]lte havea

he second ydr robon strea
fegiegiteiisptpic FREWBISSTRGYEY, ehméfr A eeke-prédizingpomaeey. a9d # @mﬁmdphy@fogenahon
pbhamgh&ybﬁnlon unit. 18. The nethod of any one of
2? lhal tlle me ({a)_ orf g)lzrz%fél th“;“%Erﬁu'l F(éog%? b(ﬂ ag%png)gun !cok lnﬁ qrgl.(r)ou e§)x1 eh]fOIl oxide or
ngjje nreé@@r BiKfuSHBE§oE 2 q%fvétﬂh errjatigtgy Pﬁé}?flmat éﬁf@m Iafh@maﬂnosmm or riodium
oaieiageerdfinber of branches per alkyl group of at

%)rGZf] & e meZhbc&QE}‘ Q&Bperé) C 1 e% f(@%n"glrﬁ%i? ﬂﬁ%irn%}él ?%&og%guorel tfrgXloilFﬁ compound is

PR SEe 'oPle Bif§l one of claims 1 to 18, further

2€0 npmﬁesﬂemgd of b3 1o o gai@é1213d A8y WidteinQid bin@@ Glsd1RRd Sl A clays, alumina and
ip@%[%m n e alkylation reaction stream conprises at

ngorp%? Iron of the unreacted conponents of the

23 ec ot et Senrohcldnt ba: Whwren bedshydmeqpuion-isgmprigtion ung comprises a
pﬁfaﬁﬂﬁmﬁzb&s hfyﬂé’nﬂlﬁaﬂlﬁﬂﬂ&f zoaABPorrisds E&Sﬁreaaloﬁ) @int 4rd A séddnd tBion zone,

Wg{r%g *;EI\C reaz‘ul: 18 zon air; %ﬁﬁ‘ ! Ie& %@%hgf&?%%g‘aﬁ b?ﬂast a aﬂml‘?%l?e % ?)‘arr%?#s I:L]o%leﬁns and

ar ona
“ﬁl@%lhv iswn%qeécé%ﬂ?qeef Cpqﬁsmﬂd@w%n@m lexgtetpergion qﬁ Yngprolefipstirdmasched olefins,
aﬁivﬂa&&ﬂhﬁﬁa a @étticalokiytd unebh @IABSnhponehty dmeCﬁ&E mlacaﬁ%ﬁ &0dH anll RGeast a portion of
thlé nro?u% 8 of T fd%’ﬁ rgg%xll(jan %ngaglc%sson%tmga%onrpga%tg% et.? e dsrcé:ar%on C#ream B
2% y dr Seearethedrf 3y oeephtlding! tafb whqfqne‘fhwmd@eemtb@ﬁ@ﬂermmn unit comprises a
PRARRbbet) @h@ém m@@siht;a)f@mstcb@ﬁse@ﬁ fitkthi@ctfod .rzoaé idd B Secdhd Ebadlibn zone,

whenan ’{he %st reactlon z e is con£ d % dg ddr Cgeenate ameasp a I”PH on o afEns to olefins, wherein the

rocar bons stream
Seﬁf;i’d Feavia @miscosﬁ%émwzaﬂ frest %ufomomf hamolftﬁnfrfe brenchag olefins; and wherein
olefns stream 10 and introducing at |east a portion
of the paraffins and unreact®d ol efins streaminto the
dehydr ogenati on- isonerization unit. 20. The nethod of
claim19, wherein introducing at | east a portion of
the paraffins and unreacted olefins streaminto the
dehydrogenati on-i soneri zation unit conprises conbi ni ng
at least a portion of the paraffins and 15 unreacted
olefins streamw th at |east a portion of the first
hydrocarbon streamto produce a conblned stream

Y " - . " N 1
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20 reactions in the dehydrogenation-isonerization
unit, the catal yst conprising a hydrogen form of a

waeoHiotwohave a ferrierite isotypic framework PCT/US2004/002956

structure, a binder, a coke-oxidizing conpound, and a
the &irsarbdciion zehe ivyphrateg @inciniperature I teIVEHh iatdgt 300TPOLMAs 6@2C. The
2fret hﬂg nf%ﬁiocpgf Q’Jy mxe%}'cla 94 Qh&%ﬁh&&&ﬁro&eﬁéﬁgﬁ ﬁ&ﬂegzatlon usft comprises a plurality of

compound conpri ses chrone oxi I ron_ oxl de or
ZO06% giregemdl?e P {yaf, zgues f(ﬂ)@f&%ﬁﬁrst EpaqgoRe andbhi ﬁ?ond 1gietion zone wherein the first reaction
zqok @eonfighoad tqahlhyﬁla@na:mt lebst 4 @HaNPF phirbiilb@ddlafing, wiksdi thiBeddfid reaction zone is configured
tof 1!&&%9 gpleag §p<9(£on U} l?ﬁgalrl Blgﬁls {olggaﬁc%&foie Band m? f?@é E}g geagwn s operated at a

one of clai s wher el n
“ﬂ@%ﬁﬁ?ﬁ@%ﬁ%??ﬁ%3ﬁ%8ﬁﬁ?+%@ﬁednpound |s platlnun1or a
2510b| Bhemethed of and 4ne ol fkdmanesd Pr) Ghetdin thReighyaidgenQibn-BdneetiFiEondikit tdprises a
pl%r%hty M&Iese {Vﬂﬂ- ei ﬁhﬁ%ﬁ% zohé cﬁr%h§e9£ ﬁrg {agtgﬁr}oﬁ@%ﬂ %93' gﬁ Le%%&i zone,

al um na and I ca-alumna or 1Is um na
WPFé?’htB?jﬁ‘ﬁfea%‘ﬁ%/Z"Bﬁé copfieutett iidprdrgeenaly ablapst appripnenf prrafiing to olefins, wherein the
segkell yeektio gttt doafipuiedio Msetidrized le@th foftiod of (iAHAPNLAEAE branched olefins; and wherein
thg Mr@alcﬁoh Yonf Is oﬁe%ﬁ gta tcym ?egic%brpprssgl?e h Q’(Lo{lttl)() aj p%l&g 51% .about 5.0
I'Tgeil ses a first reaction zone and a secon react
wherein the first reaction zone is conflgured
290 dBRydhageasbe oddlaiheias 24, AhePit thd doliydofengtiad-RdfetiASont @it comprises a
plglla bf’%aches @'ﬂagem mﬁllt}n)f %ogg &r&ﬁ&ggﬁrgt?g&{oﬁ %He eﬁigg %[x!n§ reactlon zone,

gure to I soneri ze at
B Lt ey BRChEBTg e PidfRdrosensigt e 7 kel yeiofios, wherein the
sepx@N tehatitn 0fie i dofiguiiad 1@ BahaRide o BRPOPRIE & litkhr didfies tb brished olefins; and wherein

atwl&u;l&%@ &qneaéﬁa pglggq]@glg i@ hydr @ Bdn s@eag,% i 89 8L ,??oné 08.ch that the

pro ucts o enatl on an I Soneril za
cquyREion g &f the@pradiing t%%!tﬁana MR e PBRle RfPEam 26. The
30ret hoe methodanahy oieef @dfimCll taﬂmheﬂeuitﬁb il dropph@ib@isdinetiza@on unit comprises a
plqgﬁy&rz&lgse Qf?e%émqge ﬂhﬁﬁlﬂ%ﬁ%ﬁé&éﬂ% ]ﬁyz{]ﬂir%t regicg{(ﬁ) £ohc$a%§ gcond reactlon zone,

p ur al y Zones erelin ura
VRSTRIRS fg% Eeacyor; 70peyy copfigaed fo Gﬁly‘ﬁ?ﬁﬁ‘@teéﬂﬁ?s*& Pgré?,noﬁ errqf@a @toleérn wherein the
seza@ith @action/dariedoiifighdadto Isbrliegite dt R&CA fo@ibn & Gar dlefinsGOBHircipd blefths; and wherein

thb Qeccggl%ycq &Q%&a@c{ at ! éﬁfe}a d&%é Jit*a&)ﬂt 286 0099&% fsdo”é to

ol ef | ns, erelrn econd reaction zo

ont Thgarbe of B P’%edﬁ‘é%”?szlem e Vhegrindhe dalﬂyg%fe&eflqhefhw@femfam@aat comprises a
plokiif éfaced, Ghebatranihedityof hds Bsiprig@ndirnhaden fone A8 a éé_Qnd reaction zone,
w@&%%&% orF LQI&! 1p‘§g:§79r%é 8@&19(@(% a{elgﬁeafstl . o 0§%§dej]8g %grpsewherein the

Is operated at a tenperature bet we
sed) fe%wneemnf@ﬂedztv 150111‘1%@ aﬁ’é%%m@f of KpFr ‘%ﬂﬁ’é* tyfpranglhed plgfins; pnd wherein
tht @caddreacibiebil idopérital of efysidtatgefaial ppdtsuteSaRRA o@Dl @ihospRérd and about 10
m& fises a plurality of =zones, wherein the plurality

zones conprises a first reaction zone and a second

32r eacti BATACHBEY oRfRETERTT 1 HewWicrendhe delydregepatipn-isomstiestiqngumit comprises a
plaralitf of gchﬂé@dhefeﬁi iy ity @ERE tanpades 4 @ Sdactidn 0 dndl DRcddd reaction zone,
wﬁ)e?egrﬂ{lef Q ?eacrn dz%éeqsf. c!ogﬁ?gurem ﬁghgdr&egaggt l§a§t%%5}gon O%f Catféno{(]) folégns Wherein the

'S con gure Soner |
Squnﬁ@%FP‘moq‘”é‘flﬁ “ﬁ%ﬁgt“éd B fsg?Fé‘FFé‘ale%ﬁ'l aé’P‘i“PFsOf h%eﬁrwlwﬁé? ’é‘i’nﬁhetl Plefins and wherein
thé befcBd reficB@@ by bp@ EdRAt 4 15/dO@BOBHaREH] phdssui betiv@REHBE 815 WihRspBdre and about 2
«BeLReN about 350 C and about 550 T. 28. The nethod of -

any one of clains 1 to 24, wherein the
33 e hy 't BeRoF 305 PReiobdiesy it 3 foher sympHising Fpruping least a portion of the first
hydlochrtah sty Gfting BORSt reavthor £d@e ftol het gxbidkgal, wWheyeinQhe e B:&ﬁanger is configured
SRV eR 5 b SEd 2ol Qo QIS AL Py BEGQAf BRCHL A

zone, erern the first reaction zone I's con ed

to dehydrogenate at |east a portion of parafflns to

ol efins, wherein the 10 sec%nd reaction zone is

conflgured to isonmerize at Teast a portion of I|inear

ol efins to branched ol efins; and wherein the first

reaction zone is operated at a total reaction pressure

bet ween about 1.0 atnosphere and about 5.0

at nospheres. 29. The nethod of any one of clains 1 to

24, wherein the dehydrogenation-isomnerization unit

conprises a plurality of zones, wherein the plurality

of zones conprlses a flrst reacti on zone and a second

1. rf " . . - o

. - o
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30. The nethod of any one of clainms | to 24, wherein

t he dehydrogenati on-isonerization unit conprises a 20
w@bkamaliony of zones, wherein the plurality of PON®ES2004/002956

conprises a first reaction zone and a second reaction
34z 0N @he matihoe piahyont sfelalins I &i33 véereih ihe Aehgdddgenaticd-ivRatzatinl futGomprises a
stat:l@d ge@ t]aYa%tQ: O 1&5!.1%1’1, %er!m?ﬁ’l? gtacﬁe éarcgt!il%%pcoxg&ls&qnl%jrbég&usnocatalyst and an
_olefins,” wherein the secon reaction zone
isopEFRYop 4N t 0 i sonerize at |east a portion of Iinear
350! efThegetttod ofanyame dfeldims Il @f28 fetherabdprishgn®idikingthittopaiae the first
hyl:626id HmzONe is operated at a tenperature range of

about 200 C to about 500 C. 31. The nethod of any one
360f g P%ff“ﬁlg’d Pf afl)bon?Qf ’clawﬁ é itoéis,rfm'fhﬁré:ompnsmg introducing at least a portion of the alkyl
araghetiviglérag®na ttie@i into Guliiatigatnlt Othertif ih sulfoljidniusieis cafiguzB to sulfonate at
Ieapclalﬂgra(lm o} e eglty% %%ﬁéhydfé&ﬁ)%r%ln{]ﬂlé Jﬁ&l chn{‘ l{lalyhrgéérbgrr stfelil roduce alkyl

conprises a first reaction_zoné second reaction
ar%‘iﬁ%wlf"nﬂﬁ apdebreip pideaptia Pg?°nr°@£%%vabw%ﬁ%lfqngt%@&%@gva%ae branched
w@hmﬁﬁhyﬂmngenate at least a portion of paraffins to
37OI ef fA s?s?em f pﬁ)ldlﬂtu;nrb?an aﬁ?l%g)gxl 1crh9c§&!ar|b&rlo&iglﬂ§l t<l) y?erf rm the method
configured to Isomerize at leaSt a portron O " near
a°°61d@ﬁf°ﬁ‘§y‘tn6°1ﬁ?3%1h*€ﬁ%d ol efins; and wherein the second
reaction zone is operated at a hydrocarbon partia
pressure between about 0.1 atnosphere and about 10
at nrospheres. 30 32. The nethod of any one of clains 1
to 24, wherein the dehydrogenation-isonerization unit
conprises a plurality of zones, wherein the plurality
of zones conprises a first reaction zone and a second
reaction zone, wherein the first reaction zone is
configured to dehydrogenate at | east a portion of
paraffins to olefins, wherein the second reaction
zone is configured to isonerize at |east a portion of
linear olefins to branched ol efins and wherein the
second reaction zone is operated at a hydrocarbon
partial pressure between about 0.5 atnosphere and
about 2 35 atnospheres. 33. The nethod of any one of
claims 1 to 32, further conprising introducing at
| east a portion of the first hydrocarbon stream
exiting the first reaction zone into a heat exchanger,
wherei n the heat exchanger is configured to renove
heat froma portion of the first hydrocarbon stream
before it enters the second reaction zone. 29 WD
2004/ 071999 PCT/ US2004/ 002956 34. The nethod of any
one of claims 1 to 33, wherein the
dehydr ogenati on-i soneri zation unit conprises a
stacked bed catal yst configuration, wherein the
stacked bed catal yst conprises a dehydrogenation
catal yst and an isonerization catalyst. 35. The
nmet hod of any one of clains 1 to 28, further
conprising introducing hydrogen into the first 5
hydr ocar bon stream 36. The nethod of any one of
clains 1 to 35, further conprising introducing at
| east a portion of the alkyl aromatic hydrocarbons
streaminto a sulfonation unit, wherein the
sul fonation unit is configured to sulfonate at | east
a portion of the al kyl aromatic hydrocarbons in the
al kyl aromatic hydrocarbons streamto produce al kyl
aromatic sul fonates and wherein at |east a portion of
the al kyl aromatic sul fonates produced conprise
branched 10 al kyl aromati ¢’ sul fonates. 37. A system
for the production of an al kyl aromatic hydrocarbon
configured to performthe nmethod according to any one
clains 1 to 36. 30




