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et al. in “Biodegradation of Coproducts of Commercial Linear Alkylbenzene Sulfonate,” Environmental Science
and Technelogy, 1697, 31:3397-3404.
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Product Pon" Ml &om efndiopiny desgded iyl %Wtfﬂ SISVl I‘é‘"’f"é’r‘fm’é‘td “pha-Olefiont j t | ed
"d i goneri za&tohoivnRe & edienidia. 383656 iamidson)yied “gibha{OkEn Palhotiee "W Bitsn Gitet7Ipt’OCcesses

produce al p h@wﬁlnﬁﬁtiﬂQSAlpl:kjbgﬁe’Foddcﬁoﬂﬁad’ U, patent No. 4,020,121 4o Kister et al., entitied

“Oligomerization Reaction System.” Most of the above-mentioned processss produce alpha-olefins. Figher linear
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WO 2004/ 072000 PCTI US2004/ 002958 internal olefins may be comercially
produced, for exanple, by the chlorination-dehydrocblorination of paraffins,
by paraffin dehydrogenation, or by isonerization of al pha-olefins. In an
enbodi ment, a feed streamis processed to produce a hydrocarbon streamt hat
i ncl udes branched olefins. Branched ol efins may be used to al kylate an
aromati ¢ hygigog@rnbom t o produce branched al kyl ar omatiarBS2dey/@essgar bons. The
feed stream may have a paraffin content range between about 50 percent by
wei ght and abou ercent b ht of the feed m In certain
embodi nent s, 57”158 el‘ﬁl fg""am &0 fhﬁ’“’i?ﬁ%dﬁﬁﬁﬁﬁ‘?ﬁ?af’féwﬁ?’ﬁan about
90 percent bvpﬁﬁﬂg‘ﬁwﬂmfﬂaﬁ f’rlbfnls"mﬁ%ﬁ@"fa@ lefiisr eam may al so i ncl ude ol efins.
The ol efi n cont enfan afbodidtehie ffededn & brbeseimo Aayice D Bydb@bie e tebiodites kthcper cent by

wei ght and ahgt Béﬁhe@a&ﬁa@;hetm tmagml arorbalk F9A3Bon to ﬁsa&@mnmmmm eed stream

may have_an ol ef ater Ll han 90 er ce fins. The 10
conposi tfon IEYFI“t’rh"é'S gggﬁfsgfmg‘i 7 ncﬁmmtd“eng F‘bacc%‘i'tr}g mevl\ll? 9,.3. E‘H aver age
car bon numbef Prrerigl YrightPits fepdstre Ip@riain epigdingis.a f?ﬁé‘fﬁn%@m %‘“"" aaﬁaffwereag e carbon
nunber of t hgedaytthh acasdrars by Rigd pdded T edadnnh fBisdiandg eefiny ghacdfidcater4t | N

ot.her embodi ﬂ?ﬁﬁ&v&nﬁd@y@%@gﬁm@ﬁﬁ ymmraboafsop@mm%gat he&m may range from
4 to 16, from7.tq f6 It;tglay,rhlnclude m nor

m 1
anount s of h%?dlf“(?‘atsr’%(%"ﬁgreﬁm ha‘(ffHIéloq)e({‘%na“'r el eaternﬁneggpefcﬁ I%YW%{% ghef and/or | ower
t han t hé? despomeegitioe &ifls &5 Weﬂ@aﬁ@eﬂwﬂa@@ﬁé@wﬁm%mrgnemaﬂorﬂéé@ost ream may
be derived f memmntd@imeitsd dvdrdgartnixg purdd: ofzhe o @sn Ste srednhay rgaiohudes 1@ br oader
range of Carm%mdm@ﬁréav&aéac@a&ﬁmmfm&mn@yr&%$%ﬁ@§dﬁ7ﬁ&5 oPtdm 10

| sonerizati o I'aug.lfeedstrear(lzll lélyn% uﬁ:m ora- & meofyﬁrocarpd/hgvﬁn pcaa'lrb%f | Ibfr%hatls-lgu Ee anEpno ol efins
npy be of a ‘inéafl of ed structure. 0-0 r?a ave an al pha

of internal HW&%?“éhed%ﬁﬁfbm?ﬁ@mf%d‘nWFeé’a?ﬁmﬁ’ﬁVfieﬁ’ﬁfaﬂﬂ‘éybb‘fe’é‘f“iff?? in which 50
per cent 1®r nosniksiafcf 4phessateet haningds egufcosnzprf edentmbray be al pha-ol efins of a

l'i near (straight hghlaiba)meaam;mms keh%@&ma%w%lﬁﬁondomfmeamaraknﬁnenﬂapdi ment s,

at | east about %F er.cent of 4 e ol q.{ll ns are aglzpha- ef ns Q fbla i near
carbon skel efal” Srmtj“f:tfFg ¥ r,&rbﬁam tmbonemsot&r0 amrn Whic mmema ater than about

70 percent ofhTe st St“t“ﬂé‘ayd‘f"]é‘f"l"lﬁnﬁf)wé%fﬂpé‘é"'“tarr“é’ma‘i t‘i?ﬁlaﬁ“(’i'l‘ﬂé“fﬂﬁ‘r‘l@“%fmyae | i near
carbon skel eti@b-olditsro{rdinegr (@raightreyin) bpebon reeist! singgturg dr ¢epinmiedivpodistienibge W al kyl at i on
of aromagi c fek H6adNRAS aphShidibs otk 1§w@mwsmedenm@dmfstfem @hich

Fiischer . Tr OPBE: R A5E% Sl t S U ARIROLIIEI, B SRk AGRALL Aghiydes ol efins

in which at Teast er cent ecul es present are

i nternal ol eftHgsed Bserig Wi“&s °E%‘P?ﬁ‘6‘tﬁﬁﬂ§“?”§ydﬁ’°”b°”ar56ﬁﬁftiea€ KUAGEAFBEns) may

i ncl ude benzéwner-Trpsh prirst. iUt Wrbeegvofipaiz.@ fral sirchmindudes olegfindioeiche Frtst abaa] SR yeens ubst i t ut ed
benzene is ugedoids maecSddfistt ddidtdMd da@nzene in the process. Al kyl-substituted

benzenes, RY D€ ATRROG AN OF, ROk AUBSL Ly e, LOYEL Bkiul banzenes. The

al kyl tuent o enzene ave car bon nunber
r angl ng fronfarodisataigpabstimpg bg‘b‘i‘ifes ‘5‘?‘?’656‘&1}’??%‘1 bgnzeng p RSy 611"2' S“h%ﬂ‘led( 261 exanpl es
ar omat i cngbmyoumdy piyestiere lowdy eftyl tenzeesnBie alky] sphstitveny of kvl lgbsyeedienzent 0l uene,
gl enes; et hydypenzese nunbil FRRE fron 13 br, Brsa2 yhibRie Beh 1a0d sabtthetnpmao- and
p

| y-1 over alrmc%gaemam waragmta%boggénmﬁs@ \yle@es %éa)&gnkee ah.ougtic conpound
and/ or a m xt aro used as a feed

r tic CO
sour ce. *The %?Pg??ﬁzf"l‘:é"d 0%”’8?‘“881511’@8?1“'5‘”‘ ngn f‘?%‘f’d&““f‘thgmrgléﬁﬂaiﬁ‘:r directly or
mxed in a sﬁi‘lmoaﬁF‘éf"fr?m*fi‘W"é&t‘f‘th WW@&W@"@WW@W%H%POW%H@M%| on to the
al kyl ati on uUmgiizboarboyrsil e h Ghe redctar dirdeiGior rlixed £ @ Piablt So-BRtHe BripdidlioR@Ioraf a net hod to
produce br an&hl@ﬁim%kwatwamﬁatl c 35 hydrocarbons. A fi rst hydr ocar bon stream

containing olefig ? a en nerizat i unit 110 via first
mﬁf‘?d &(nt] b
condui t 120. The |rs dr 6t ‘5{? on's eflté’aimme%%l%pm nei u ran )7 r6car bons with an

aver age 3t ar bBHORH bRt sty "7’“ striugy copiginipgrolefins gpd gﬂ&ﬁies T@h‘ﬁ‘(ﬁ‘d‘i"“ﬂﬁﬁ?@ uoifliQ5i 10 to 13.
I n sone enboiit medt §20. e firjt hydtocatop dr=oTeey hdide igtryee@mvitie kuaeke sarted qoiar from 7

to 16 or, in some embodiments, from 10 te 13. In some embodiments, 2 first hydrocarbon stream includes alpha-

oleftns. In certain embodirmeents, the first hydrocarbon stream is a stream derived from a Fischer-Tropsch process.
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olefrms. In certain enbodi nents, the first hydrocarbon streamis a stream
derived froma Fischer-Tropsch process. 5 WD 2004/072000 PCT/ US2004/ 002958
The al pha-olefin content of the first hydrocarbon stream may be greater than
about 70 percent of the total ampunt of olefins in the first hydrocarbon
stream In isomerization unit 110, at |least a portion of the olefins in the
first hydrcoarbasimnet ream nay be isonerized to branchedyahehingsst o produce a
second hydrocarbon stream In certain enbodi nents, isonerization unit 110
may have sever al i nts ntr 0_acco dat r ocess streans of
various conp £y B%“mnf‘ﬁm%rﬁgch %I}’/‘mg" R e y bé n o HrE o BPFERESi ng units
and/ or stor&’é@eﬁﬂfmt’t‘@mm%‘ﬁm“% st"”ﬁ%‘é’é%“§ta?1§5Fr%°”ﬁ°er§1hiféf§ﬂsm&9ﬁmare not
limted to, wgirahirbosiesin mayte s@e@Eedoirngéipedn ardt owcogithfiettodyydi.ocar bon streans

that include ol efidisn aﬁ%m&%ﬂﬁ&ér&éﬂ&ugﬁﬁdﬂé?ﬂves&m&tshﬁﬁ&ygr QGRREE FrocedS UsSed
herein "ent r5¥ Lsonerization unléomotlherchssm&)(m&saw rr ocess streans into

the isoreri Zatro vaamuscf’mposﬁm RGhe o "oy & E0hditions for
ol efi n i soneFerstF B sﬁea’iﬂ%’%ﬁ Ria: taileiniadinls FI“%W%‘V Fereittsl | ed such that
t he nunber nidocoton ereambtominAtioirsns d prdifes dolfivelffiom gheprdcoes. Pous@ haknSabssguent to t he
i58 g Zgr |5§ Zt i QR I\i/sﬁ@aagiil& WS entrbor ﬁ&@?&ﬁﬂlﬂt@&é}c i¥mdifA€on S@WBoughldne or mre &@g&sﬂt ot No.
, , to rra [.OCESS zZin |ns to
'E\ éhdmﬁns %ol‘ gleﬁn 1so%lzangn ué j, gxerg%g: uLu?IQ{%& & contrg.lecl' sucP %qghe nufn e{ | e

Isooleflns and

' Proces¥ f or" ¢EHErs ’%tFeﬁ’@ﬁ“EP’ﬁ%?“d s@}’s‘@‘l‘ei’tﬁqghefsi’imi‘@‘ﬂ%f°%dfti°‘i‘?§ ““bﬁaé%‘%yrﬂi‘“ﬁ’é‘e cat aI ysts
and process <kraiNtE,01.884todugdyeeht@itdgProyss fprdomperine Lpeat Plefieds Isogtfed kd §.5tPgerbr anched
ol efins. |n & espeoeimmRd ., ehfiumscesama‘omﬁngiLmeaamtfmsltsmlmﬁda@ﬁ&rcmgh stream are

i soneri zed f@co}?%&&{lmék&@ﬂﬁghﬁ A Qroleﬁn'?topr){uch%&) F’%Ctl ng at least a portion of

the fast hydr treamw t Zeo cata The zeolite catalyst
may have at | ea%f® “BH)&?m‘fflh‘éf‘ﬁaﬁgfﬁ“W“t‘TESt]Hdr&c?rEi’%f“ﬁmlaﬁgsF“éfBW‘E“’W‘ézé“‘”b‘l‘iﬁHﬂel di anet er
rangi nglst r oy griestteeticat hrgtiondi B fifyt ndrefarosyem wttegerlitatlut T zilite Fhiest zgol i t e

catal yst mayhah vt @écs@hd 4i@h krpRllophBi fee Bhrd @ didnte: IR QML G buted s PEE B kssent ry of a
l'inear ol efi |11I;}1u glppA [llézfaolﬂélza%r}t zg?ti.mv a%@iﬁﬁﬂcan@%L)gﬁlgL t¥|0u ﬁqueghltlg lr?ﬁgﬂl%aqolt%nefl n. The

pore size of t e zeo catal enou to retard coke
formation. A& g Hep grRly: o %bé%z‘“d "iefé“ R iaAl Ofta"‘eza’f"‘éff&lty‘it BH peatct of a

nmol ecul e i nteeru@e rgadble Buatep| Send lesio. “Peiipbresd @F@@%ﬁmdwwpletut‘r@mol efin

i sonerizat i aRak@yl.de. conducted range from about 200 'C to about 500 C.

Tenperatures in T&&»@%M oAiich @poiemlsokmnlali& b@eondu&edmézﬁonﬁmpﬁd BRI sk ept bel ow
the terrperat r which the ole used herein,

"cracking" r fee?“"é’m% HRETEE %“énéﬂslsm %ef f’°ﬁ °tm T“F“tsclﬁ’ tber‘“:’;‘{ ftﬁ"&m%%/éc@g‘ into
smal | er nol et vaberackFgenpiebti 4ivted kereinc &iokng, refﬁw&t@mfwwaﬁam@w@s ed at | ow
feed rates. udtdsmermorings. 28nEirbethyentspeatrawarte @rper it tteh ey be used when

an anmoupt of ,Q}OR Q@Lr‘%eﬁzpepaﬁu%ﬁd%e wbelvill 13 meﬂ?Qf%?yéena‘éE frdsd &mspmseLs‘;&Yélam iti gher feed

rHIatgﬁZI’ n?gegq?) gxéﬁﬂrfa ratns nBI belflleg;% eetg'?lﬁeasaéa rodgctulnl#%;[te:ﬂ) 19&%&?&1% gt II%"%OEE rl%‘%cleagp;?dUCt S
hi gher reacta#p¥s v{ﬂéﬁﬁw erpefimens, WipHReerytips b 1echoe FrpReierey ke reactippismagatye, shoul d be
set such t hatwees, sokd bagt stcd it eveing et toilg weight rixtdtcts b Fud et Sor bx@mite gﬂaiatafi zed. For
exanpl e, gr %E anrpm;t b@ﬂem%@ﬁnpﬁiy@%engifm tran @ BHerin Ol B b 18, FBYe R SeROMer ted to

br anChng ol at ?BQcmig essuresma gjgegmésgngerematwnunng%ayaoenst P?ﬁocar.%o hO r wth

m ni mal crac |n ressures naln meri zati on may be at a
hydr ocar bon P&t *?’51“3 Fopped &Lt ar G HE S PUTE SPOREes¢FO% Ko Mﬁﬁé‘?‘”&? y 10 kPa) to
about 20 at wetpitene gay(2G26m #Rajbout ). ntgpheentyiodl) raiwtt 10 gmospizes (1912kPapr essur e nmay
range from abovermahauts oQindpailddDs e tzaisr vhibilo hay Balde h@yiodagubdodithe@tmas pher es

(1013 kPa). Jﬁa%ra&ge mgﬁﬁlggaL sotn raa QQ&QM&%&A&Ghmu@;&o&@mﬂm 110 may

i ncl ude metd\¥B er carbon al n branches. Anal yS| s of the

i someri¥ed @F?“ﬁ“@ﬁﬁifwt&%m% B PHEE ST BESHINRERR] ear 35
Magnet i ¢ Resovam Baerfiv ¢3bguR)s. mandir piqursmay Bpq difnedeteiceftiongrodrsyin imcl ude
qgquat er nary asug#iofion bty 18 kiimakd PfGHd ofclefins produced by the isomerization unit may indicate 2n

extent of isomerization of olefins in a hydrocarbon stream.
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carbons. In certain enbodi nents, an anount of quaternary and/or tertiary

al i phatic carbons produced in an isonerization unit may be m nim zed.

Anal ysis of ol efins produced by the isonerization unit may indicate an
extent of isonerization of olefins in a hydrocarbon stream 6 WO 2004/ 072000
PCT/ US2004/ 002958 The presence of quaternary carbon atons may be determ ned
usi ng car bowokgnifolid@@) NNM t echni ques. The type of br auchismgsesgy. , net hyl,
et hyl, propyl or larger groups) may be determ' ned by hydr ogenati on of an

olefin nmixture d then C NMVR a /S| o Jole| olefin
solution. In anag1 od| fqﬁ%ma%cﬁmél\?{e%%ym%% usm% %r arficﬁ%%?% Wrefin
4

nol ecul e preT%‘WF°fb‘iﬁ“°¥l1*ﬁé°%Flﬁ‘f¥bﬂe]dpr‘l3¥l o %’“@&’r’ﬁﬁ%ﬁﬁ”@mﬁﬁ‘@f‘%@ﬁ about 0.1
and about 2.dBfin dinuroddiean “eNigodileed thehydropmatgdcfigegionunber of branches per
olefin nolecul emareeaﬁmm,mvetammrs&ammapeo&m&mmm@&itﬁeme&aeﬁbet ween about

0.7 and ab 0 Ut %sna%n 18 be&feec %I:-uﬁ @1' aHd agoq:]qufn g&e’? gm%ddrmeuts E@vcrtagg gunIb ? gl‘qranc% [ &8a minc ont ai ns

greater *t han' I near ol efins er of branches per
olefin nol &ClFE P’ﬁSF”é‘é‘éJﬁ’f‘thFfl °fe‘r‘PeF°rT5’PS§‘Pft:‘f‘Fﬁ'ﬁ°°bﬁtb‘é‘fq7@%@%6&%@@“%{ ween about
0.2 and abouttenlheBeed sifdame cogkaigg rreater tr 7(mesenidildarviyiins, enpvdrdgenupteothuathesgayiefibe cont rol | ed
by control I |ﬂb@cuﬁb@ﬁ@§&e&ﬁ&ﬁioteﬁrﬂﬁ}ﬁ;osih&ﬁﬂaeﬂwﬁnafbﬁal 2 2S00 15 Z Bk lie@Ek ofbibhdhing FOT

exanpl e, 10 [y g5 re'c&@ourd%,@n@raﬂ%@m 6 Lsedm o deE S L CR Y eSU T 1 2

hi gher degree hchi n ranc repr esent ef ieen about 20
per cent %and b&bf’iﬁf’t‘m%"eﬁ@?%ﬂ?"”&ﬁ?ﬂd ‘P‘Ffélalf’{’)"‘t”%ﬂ‘ hr’Fﬁ’t‘rB’é’F'a °8’F‘"‘""B‘r“%ﬁ’ff%§m”ﬁ‘r"%‘§‘ént in the
ol efin nol ewwkedetwebogGimercairiyabivt et of ettt yimbdyef Srprclivensesententheolsfor esent

great er thanmaheitn & «einGat) hetBf tride mbGtpalnt gotthe ibod fo pRtanahes: i N the ol efin

mol ecul es. THG.NHIRGL mqﬁeoeénfalmlmgrﬁrgmﬁofm Maees%efom m@i@Jm@squu,! GiebselBY
represent, .in cer out 30 %ﬁnt of the total

nunber of br“é°ﬁ‘6‘"’f‘?§‘§b°g'f‘7‘fwgefsﬁhélrab"étn%%f “’fﬁ‘f fgmlngl%ﬁgr%ﬁﬁ%éﬂ §>*br anches, i f
present 15 mayupier friyiReeshes: éb@%ﬁ»m@.bi"ei}’rﬂa@éﬁ?lP&Frdtﬂla‘lﬁb?ﬁftzpezc%éi‘be@ﬁﬁltﬂu@ﬁf °f he total
nunber of htaneBschedtha maliesyl @tedye hif pledad Mmayre kda ibn 2@t 1@detaep of thd thtal pFE@ENt , NAY be
less than ab)gl,g]eslo percent of the total number of branches. The nunber of
al i phati c quat er or tertiary. carb Qn atons present n the branched
~olefin corrp03|t é/}qﬁlguﬁqmg?weﬁlé%mﬁ%ﬁ? nﬁt"rﬁsgfeff‘é%[ g c}F?fé"‘ﬁ%ar bon at ons
present. In WD@W%PE 0 aboyiy perfept il cdrien atoROpreyia fngt Praedyedaeitichetict er t i ar y

car bons20pr es@iinaf indforlt@is citbhagesabeuds tho per okt oofe diidea@apben Fat ons present

For appli cat,,Q0gm lrlmwﬂ rngjtgm@arb@riegrpm@l;wb& mmam&%& atofds ik gmesr of
aliphatic quat er nar JBercent of the

on
carbon atons prese rﬂ\é it i al Wboﬂ toms Fres.g;?%: - 5mb?1du iTBe rn“mg’?r Ofaﬁp g‘ﬁ%l"ftmmq Uat er nary
and/or ter t‘?ﬁaﬂ‘yaﬂt?‘aﬁ‘%ﬁ Ieﬁthﬁ‘ﬁ%"“mé perognsd the (A @I OD S"“*’b@t"@é‘t"ﬁ“ gimiEhe car bon
at onms pr esent alipiaticQialaedry cerhrd @dhis prest 8 the ‘@antheisle@ircompositiorald fop @bt 0.01 peftkatiieer nary car bon

at ons pfgeser;gomrorgp;rgg,goflggm{;begbopiﬁgbrgm@onpom tion is fromabout 0.01 percent
to 25 about dlQercen
ad

hat carb tons present. In certain
embodi nent s, | onaFm’ﬁ'mci’r oca?%lbd%c eamsmﬂrrgeuse%“(’nm’l cfctimomcél?lsr ol reaction
condi ti ons %?Pﬁrmedﬁﬁ“?e?ﬁﬂ?%°fa“”@56ﬁ&%ﬁﬁ“‘a‘t°ie@ﬁmé*fmebzé‘f"aﬂtﬂ Wslearfabadipéact ed
(I efi ns i n iasesmepdatpad & prRftirydocdb@streammain @idd@eliinmeirst conduigp0 Jaeasd coaduipor t i on of a
paraffinic hy(ﬂﬁ)ﬁgnﬁfbhﬁﬂengaLJnQ@mMYUd@@a &mga@erme@e&msﬂéar@;yeﬁ@nduit 120 via

second ﬁ)o ndy soéxeﬁ%igic%%H posvga ﬁ%?éo”h& 120I ﬁl%ﬁ En% éd@:l{c arl'al@mé d]fojchDL s%‘ﬁa%riso q:rutft;lc%d a conbi ned

stream The stream may enter rizatlon unit O Via first
condui t 120.% 5 "B HEF=EREE B f‘“’é’“‘bed’f"%l‘?‘if?nﬁi c hydrocarbon streamis

i ntroduced di r ettiesia oS tieglefimpin fuzcamtingdstragmingy bdiso@eredd foyiaeghed Giefiesior nore points
of entry. Alisch@dn it 1J006 frdd@¢h s@fnd byld@ca®bn@fchn) Ruddithtn §f b RraGOilirtaehn §lfgamM May be

i sonerized 9, branchashQl ﬁfxéecﬂ%pﬁn'{lzem'e SQMRL AR :S’Qom‘éﬂk&mﬂnlﬂo LewRLRguce a
second hydrocar bo treaﬂnllpmdd |Hins Thof a arafr;é311 ﬂlep%ﬂﬁogar bon streamto

the extent of branching in neel ¢ concentration of par: ydTocarbon.

u

stream may be between about 10 percent and about 99 percent by weight. The paraffinic stream may also contain
other hydrocarbons and/or olefins. In eertain ermbodiments, a paraffin concentration may range between about 10

percent and about 50 percent by weight. In some embodiments, a paraffin concentration may range between about
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isonerization unit 110 maybe used to optim ze the olefin concentration in

i sonmerization unit 110 and to control 35 the extent of branching in the
produced ol efins. The concentration of paraffins in the paraffinic

hydr ocarbon stream nay be between about 10 percent and about 99 percent by
wei ght. The paraffinic streammay al so contain other hydrocarbons and/ or

ol efi ns. | nwoenruarzttenbodi nents, a paraffin concent r CTHR2/MEP2%ANge bet ween
about 10 percent and about 50 percent by weight. In some enbodinents, a
paraffin coglgentr% n.Jmay [ange bet ween about 7 WD 2004/ 072000

PCTI US2004/ 0085%" ?%1 percent  arid about 75 percent by weight. Referring back
to System 100, d@fﬁ"ﬁ&%tﬁsﬁtﬁFF‘@d"PTm’ﬁ@%r’réﬁ“’z%ﬁP‘PBﬁ‘léﬂﬁatpf@ﬂ)“m produce a
second hydripeedsiodres tme@ndet deads aid pefind @glea b pitions thasachdpatfoabdnisesn At | east a
portion of thenseeandich tfhoLatRRARSI @ hay R RbALASR RidRchesh Qughkns. The
second hydr ocqqmboogucstmrtoeg\qguga LEXit isomerization unit 110 via third condui t
140 5 and Be Tn to a ‘kylation unit 150. Alka/latlon of aromatic
hydr ocar bons by #plfBgstmye Hﬁi’“ﬂr}"’bsﬁy HEPAIE A Ercksf eeipshedpst B HRReEgiop n

i someri zat i ot 11Qmey be cdnli@tedmpiye vib@usopnd ratoadn ergdirmgbodiaentsOlegroteyy pede @fiedgact ors. I n
certain ean]daimssfashm@amm&aﬁyﬂmyrmc@a&momaeu&or hieaﬁhgﬁlmb&&r@ham se fashion

by addi ng the calal st anqagnaea QURL:6. el qugaagmtheheg LSRG Ol JEZT 1 1O the

m Xture to a tl?eagerl on re nic or aronmatic
hydr ocat®hons®tig t’f“ﬁ@“ﬁ?&"@’ E"‘d ‘ww E}’i“é""“ngCBWt“i“Bﬁ“ﬂB’fm‘f"WB iJEFk"f ﬁ&‘é‘ﬁ“&‘n t enperat ure
may be obt aierreehtiizypooting piths kraatirhgir@artioe atthe e effa ghderserf To spmelenéiimentpetix¢did | acket of

t he reactor react@\{;ﬁr@tﬁlﬁ Alak W VDDA NG mb or b RRinPEeORRLA oferabiypin0caklons or the use of
a condenser . Lﬁpﬁ@gg&pﬂm 9@9@&5@&5 am% o b %8004, @Je&%@r;aa&s 1939%&9,}]4 g in an up

fi ow or down reactor o era In current or
dount er cur r é’ﬁ’flys‘cﬁ’%ﬁ"ﬁ]’%}?]f b"’ﬁsr‘iﬂfl “ﬁ’ﬁ/bd F‘*B@’ﬁirf?iglﬁ”d?{”i“éaﬂﬁ“? BEPEEY ™ The fi xed
bed reath or of mucatearitr seqmergiongpdnglaenentdpies Oyr%ﬂeweﬂdatéxsts pubtrerimed Yseks and nay be
equi pped f Ormotikp@edaddict ih QR @bodBkiBfalcitGtiomaiaee hcioGy alsh Baxet ARhtAUGUS enDval 15

of spent cat éltéééahdis%edliuet'ﬂzeﬂ%hﬁ!i lsfb'ﬂﬂ%@aoﬁP'&ﬁ%r‘iﬁJ&IodsQXaﬁq&ﬁ%J& dPﬁsmrgege”erat ed
catal ysts perforne ot her

enmbodi ment s B/”"ﬂg‘@%{ 157ehE Ofg‘i“’]g‘fg l’p? a’?dgrrﬁgoprﬁ%"ég‘f g?‘% "Hay° %F”s%mﬁ‘}ep' CEEY catal ytic
distillati o@od%@a@&W@%@e described in U S. Patent No. 6,291,719 to Gao et
al ., entitled " MtyhodSnitAFichaic kprmaitis of ey tsbon@odatbtichtrylamibdapradss Cat al yst O

Packi n g Ty p%tregms ﬁnged u:rc%- stB@:I L%l@x;ng Mthe é{yﬁﬁr@umt 71§§ﬁnLdQ.s tgl:% of g@ggs Mgm Process
For Product I OIQ a% gct%%lﬁ%e d)axflore eiltﬁ 80111% ann;lpleg ?f st;[chldjgflgetsslépcams m:!:'l d? blga r¥ no pav e several

poi nts of entEy Ral process streanms. As
used herein m‘@ﬁ%%ﬁﬁ’i@ﬁt‘%ﬁ‘ﬁ@“@ﬁﬁ}@ at‘*‘l‘?@‘“@lP‘WP“&ﬁe‘ﬁhgaﬁfh@if‘“°'¥e§hyéi@ffi’°ﬁed as the
entry of processhSidueaits infijofintdhed adrkytleratoregt. UNi t t hrough one or nore entry

poi nt s. ysExanpl esh&fmgamgat aﬁ%a@mmgaﬂﬁnmawdﬁmm&m GoddQly |imted to,

streans from i SO r r bon Siream gases
and/ or ot her™Rydro ocar g%lswnactéy"ﬂ&‘mm%%’é%w o e&d '?é a(ﬂ’clgméuﬁjals aratfins derived

f rom ot her ﬁ?‘tﬁ‘ééf%@éng ondjtiongy A&P?“é??ﬁ’ﬁ?d’i“ﬁ*é?ﬂﬂ“ﬂg gyl ?‘E‘%PY%”%@F‘{’%"&PPE’M&‘CG he ol efins
i,n the secongmhyifoedmberings brrgaigkylprodMe@datoyof othestmBion r@ics.erbani t 110, is

dont act ed wdtaﬁylaﬁanmgh& aﬂk}Mﬂﬁ Qsda&slamswﬁu%ug@bymp:&&z@m teld., BMakivhodtaks@) UNi t 150
usi ng a Vartf%gﬂ%%r;(megfca#% ryg aﬁdtre e c&ganig{l&ls)mnlﬁy]amn ugit iF(ﬁSt a portion of the

resul ti ng al rocarbons are nonoa |l ated aromatic

hydr ocar bons ha\/li‘l W@mﬁ’d%%ﬁﬁﬁéﬁ“dﬂhfiﬁmﬁﬁhﬁﬁﬁ“mﬁﬂ“fﬁ ”f“ﬁs‘?‘&f‘ PGB SGEHER al kyl ati on
products, sudiveris the givatior jipratie prengnithiivitgindnlatab fof [ 8 rvdr prtdduttsamy be
controll ed Ryndatt@atipl r0eRSs DAt htRNGit (58 mg s FiRdvathe sh@tvinQs hda@@gibd on 30

t enper at ur e%,ocegafnaéa;%céoy%w@tﬁ}g ol RAGLAR s CADRERE LA LIRS vy s Ky! ation unit

150. In_an e fins and other non-reactive conponents in the
second ?‘fydréjggﬁaﬁ ﬁndgiigpeé a%%‘fm e

The stoichiomelry of the alkylation reaction requires only one mele of aromatic hydroearbon compound

per mole of total mono-olefins. Using 1:1 molar conditions, however, may result in mixtures of olefin oligomers

and/or polymers, monoalky! aromatic hydrecarbons, dialkyl-, trialkyl- and possibly highly polyalkyiated aromatic
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a diluent in the alkylation step. The presence of diluents in alkylation
unit 150 may help control the tenperature of the al kylation reaction.
Diluents in alkylation unit 150 may al so i nprove the selectivity of the

al kyl ation process. Increased reaction tenperatures in alkylation unit 150
may result in the formation of by-products (e.g., 35 diallrylation and

hi gher al kymatx@mwrpooduct s). The stoichionetry of thecatusysidorsh reacti on
requires only one nole of aromatic hydrocarbon corrpound per nole of total
nmono-ol efins. Using 1:1 nolar condjtions, however result in mxtures of
ol efin ol i gREPE=ZHEFSH 5 y“rr‘é"?aérat‘"ﬁscﬂ‘ﬁﬁé?llﬁﬁp°sﬁ'?ledl}?ﬁ’f“1x’6mh‘§‘ﬁ?‘8&%ﬁ”oons

di al kyl -, t rarembtieinldrocagiyy sqd mEnéreizs repybl/of prirepried ajompis ydenpatbyrs ertvmedeted plefimm fThe molar 8 WO
2004/ 072000 prfshikok SB20HMd H}200Bto tolyBiicQRRmAOTenbothlidiva A bRGki-ahiGhinds . A ol ar

ratio as cl Oaﬁﬁauarpma&m;t m&mw&@ mmmb%u&w& ;,,90@ o Ao AT OMALIC
hydr ocar bon an e of rocar ons or

m unr mat | c
unr eact €d 0I°é°fj?5ﬁ§yb”7tﬁ‘é“?f‘6‘?°§l3x "”ﬁrﬁb(?ﬁbqpll W%ﬁ?i’m’?ﬁ?‘i" i/"d‘%’glb B o t ot al
mono- ol ef i n Iprewpe dopdimeptsre erorkytirbhrr ey e rdih e ahd T eebaic litaapauyso: bffﬂcﬁblqre al kyl ati on
reaction. | nmé@mbnR] 0 ared¥tx@ghicaRuat 16 glefifratitiiayebt frdmdibdutG:1@fabdinQb-alm ad@mat | ¢

hydr ocar bon ea%mﬁml&garmauéhgﬁo@&bommolefﬁragéﬁ%e@%mssayg h@ahmolbet ween about 3:1

and about 100:1 fto nmax of nmono mat i ¢ hydr ocar bon. I n
some enbodi ment SE“ T Em}”mmmnfsi addotﬁy&ly SERPb SR Y %I“Seeﬂf’ﬁmr‘)g R R >J/nﬁe f r om about

5:1 to HboutweRpertnizeseonispifiop of W?%"r‘i‘ﬁdsﬂef“’éﬁ allfledpparpy 160- Wﬂﬁ%&”&’?%ﬁs to olefin
rati o may bet k4@t bthirdydocdon @3 by b3iBtoduced lnf @ @¢chdai 130 viahioehideat S, an
aromati ¢ hydLQ6a0ARRb N 188 Sfornnfed sReah, bl Ol BdamHGy fe i DR ato ﬁkyﬂmotlo about
3001 10 Ceri . SHROCLIPE! A AUl baNale Y Al ACRLOON. Pl GAETBY,,PC USed 1O
contr ol reacti on’ condi 0 optim ze a concen {FONFor paraffins
ahd umeact ed’ BrBfebrgabeps 4p 1054 “‘&’Pﬂd‘&ﬁ“’;ﬂﬁ?‘f‘ yiresgrbon pygemoRsy peaTpet BBl Hent s,  at

| east alpor tdkgmiondhit &0 fuligh ehe irypok poaieon Ishauie bemdanstyod e dilutivh pfddroesl i nto third
conduit 140 swmamiquc&,bphgl@nsmmsg o1t subaamﬁ@aeaan@éon@t Kiydaf tebuf toddi 160 kPO to form

a m xed streaa% %ﬁgmou 15§tf£{6rq’y qﬂg%[nmu%fpm%@n LAt roduced into al kyl ation
ir

unit 150 via ortion of the olefins in the

m xed stream may léﬁmdé‘iméb“’hsﬂm’f“é’a{%‘fm "a“d‘ﬂ‘dF“t“lab‘ﬁ useyP oPERLET Y PIFOR SRR G Ar bons. I n
sonme enbodi mikyittiey unig 50 h ingxdhize yehoaigairdydihe sinrte Bromiyes dpeths ampupipiiligiédocdier ect |y i nt o
15 al kybaat i afmdpiader 10Guirk K-Qut6H st BnaPile rEROank? Quidd o5 thOtfrst BAHbckrdon stedm. Shoul d be

under st ood tfjatemau\d!y mléhu:aﬁdrcpclrbo}lhg R a?b ?ﬁﬁa{% gramt&p)}{ \Rz?ol Cpgrgﬁé a%cD?d by addi ng

a diluent streamt rou% secon con our urt 160 only,
directly i nt™S SrRYPEET GHLFFEDE FBhi Y 251 hy'ffgfa%f’“ CEHI RS LT EA TGS nt s

t her eof . Theouwdnisthel ratpifics lodreerrbro sireayt ivtedaer Yiqrechng eppduit 138.0ndui t 160 may be used to
optim ze the ol efy Rird@RGRIGH s @ inciud olefd Ky daRfiksOR cddith dmbokifehts) 4 avefeéi M ze
monoal kyd at 'c%m gimb& D gargm;lgmnmﬁ,%%ﬁmm .mg ﬁw% TR0 EA !

br anchi ng st ream na fromthe

20
o S0y ce GRET RERE P SO SRR CET RS} BFSE PURH  SPRe t hi 1
hydr ocar bon esbeimentn 2ppaficlyatey oy i dudrbonstenmeghrbeisaebor S erden 2bpkiéf | ns,
par af fi ns, gaehefwighyd ke ablithntS OlavEidSenday te et fidn ot arpether wgaur ce. The
third hydr ocar bog . 3L LRaM, Mﬁﬁ&t&%ﬁ'ﬂﬂr@ﬂdxﬁcﬁ:m @gtgeemwﬁ GRenfina L he

par af fi c h dr stre con 1 0 The third
Pyr ocattbon SPREAPTR e R FHHE Een B ER00 e S ol {2

enbodi rrent s hi%%“‘%&%%?%@’@’“?ﬂ”%é’@%é?ﬁ%ﬁﬁ%@#tléfemfﬂhfé‘aq"ﬁ/‘ﬂ‘ihﬁé%’@%ﬁ%°nl n the thud
hydr ocar bon cstsntempther envgi@sntf, q@Riis Lontegiraddd of ¥ rid ip@ecaboh stiepng@ri: erter thh abodthe t hird
hydr ocar bon stieaipamy be between about 45 percent and about 99 percent by

wei ght In cert afnnorne cm%xgxgnts%eg%r%hyd:%c ons ];nL% qul%nﬁn%%eﬁgs A(E on o% ganqmqydr ocar bon

stream nay be bet ween a ﬁerc nt y weight. In
sone enBodi rEffesmears5a ARPTreR fep T‘é"ﬁfr‘zﬁ‘fﬁﬂmﬁé""@ﬁh‘é"ﬁt@? "ff"r‘?&ﬂ‘"’“&’fﬁﬁﬁsfm?}o percent by

wei g ht . that includes a mixture of linear and branched olefins. By introducing a stream ineluding branched and linear
olefins into alkylation unit 150, & mixture of branched and linear alkyl aromatic produets may be obtained.
Varying the amount of linear olefins added to the alkylation feed stream may control the ratio of linear to
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In an enbodi ment, an olefin content of a third hydrocarbon stream ranges
bet ween about 1 percent and 30 about 99 percent relative to a total

hydr ocarbon content. In certain enbodinents, an olefin content of a third
hydr ocar bon stream may be between about 5 percent and about IS percent
relative to the total hydrocarbon content. In other enbodi nents, an olefin
concentratlg,@zg(fmm@ third hydrocarbon stream nmay be p@l’[ﬁ]@iq}@zﬂ(}[}ﬁg@@ﬂ about 80
percent by weight. In some enbodinents, the third hydrocarbon stream may
include linear olefins. Addition of a streamthat 35 includes |inear

ol ef i ns downsineheday! frpresha profrets. | Asernes of braattpdapd oe «iky] aphegisredionsarebati on of an

al kyl ati on fieeteckdaaiedtctiktedidikl] de@Se strfafdni  Btin@leOf imbrbvaadperadichnidl @Nched
olefins. By mwhggaufalmk,@m%syzm%lfaﬁlnyg&p% Bika 949@9 Mmlsaﬁm wmac@l€fins into

al kyl ati on unit r aromatic
products may 8”“5’5?% ‘?P@lﬁat“’“s%[aq’ms‘ﬁfagf‘ ”me muaﬁet”m%’ffn%efmﬁ lﬁ%@fd”?fs added to the
al kyl at i'on fheweholdwmd @ﬁlﬁﬁlaiﬂﬂ*yd%k?ﬁ%quB}TaShtnh@’dP“ﬁt“iﬂé‘%‘ﬁ"‘*ﬁi"ﬁ@&‘?’“ g igicaiy o 004/ 072000
PCT/ US2004/ 0@28b8ss. br anched al kyl aronmatic products. A m xture of branched

and |inear alkylyaf éal@aaxnaﬁ mmn%mmamm of 23N Re hyargmﬁogs\ﬁeﬂm%mﬂsbl es when

convert ed tola?!ﬂ!ﬁ%e the ecc)J edq CIi Hscatazflys tt%'ntlﬁeﬁng)fergﬁé ca a?stmaybean cI; C?:\:Inerdanpr opert | es
i nclude, but™“are no MTeq t I‘rrirtatio f oam ng

properties, fbﬁ‘%ﬂe@?”&%“‘l‘i‘f’ ‘P‘Vgamﬁ%‘lt‘*@“\}éé]tl%r"“‘é'é?"ﬂlﬁ}‘tf ¢ ?m‘é%ﬂ‘dWPéle@m er
det ergemcy. ahpphthig@tidsiasabfuol) pdrdoe g, Sydrfiada@ittgininnies tidehouthirercarveenot |imted

Ej o, h per I’S] on al llqﬁ‘eﬁg{i‘fnhwmy&geﬁ ﬂuoéie P?%Qﬁo@aﬁjﬁmﬂaﬂﬁib&% d&[hbglatlojl ﬁhﬂmﬁfoﬁmnoh and |
i shwashi ng product s ne ri.can i1ives, and ¢ating oi
formul ati ons’P “an ganngﬁn (ﬁmlsmnYluc 1% arle?a%t?%n c£em(§fmfd|s%crtfs“fmg Ufglmlméltl on of
gr omatic hyﬁ%@éﬁﬁwﬂiW‘ﬁﬂWidéW‘Bﬁ“Hﬁﬂde 150 may i ncl ude the use of a
ri edel - Crafts chrathiysbodimytsen alfjygon Fatapye geylbe @rfulrsie abteds ITQE1 intaspcdlie an aci di ¢

i norgani€  nBefie fhhesiEX AHRIRSS e lidh RanisD0J @A BaGy (WAL 4. 3-8 igh@kwide, but are
not limted &éﬂm\‘m\% o@e'm%mﬂ.§¥oﬁﬁ£§ﬂsa%§mg%£éé&hﬁ > Nadhe %ob‘ihs%%“t aining less than

about 10 percent wat uoric a contalning | ess than about 10

percent water, P ﬁ%ﬁ“ﬁl"‘@’d’e"é“ﬁﬁ?ﬂ’is‘d‘i?%m PRYHTB B AP0t o ‘b”‘é"h‘e ST B ther
i norganic Teso@ it e lndifigdeit « gl € orth popactapdo Fhe poblitd vatdiptariofte etdeest @e chied dth e Ot her
i norgani ¢ MedyefkadeSe PN anheSaknbtel Qungind eHbm @dart tiaOHboul 4 A L Elnt@ut o | O o aci ds such as

anhydroys al ML]SQ&&B% mﬂllm%é pSi[%’hav@mﬁ/ ﬂ&?ﬂfﬁze ﬁL M?@é{bﬂ%%gmoﬂ?m@aﬂgmgﬂ

bitluoride. I'n certaln i ments, an 1on cata
nol ecul ar S|%R?lémgtf&f‘f‘eﬁ'ﬁ’d“FeF@erfs"?“ﬂ“f”ﬁ%““ﬁ%f“ﬂ‘ie&m’e?gbmftﬁ mgl/a}‘fé s?ﬂ‘frﬁem s and

struct ur es oftailspieatptinafthe siteyy mevdbaioaf § 56 $atent Aprlddicciefepediop 3 Gomted et al . in "A

| ar ge- cavi typroc&ﬁvalﬂe{;sﬁngr(mmmha -Mityl) @rylRMMiEnees Wid IFE QM- AR A paiand dodposids” ap Ol |

refi m ng Catfg'llelyﬁs 62]1 N@Io%r%&mg&ggg ’annﬂ'e’thréels%nr Plomlc;gg@(r)tlaﬁ:'adg ﬁﬁ Hﬂﬁ’a%n’&@rﬂfn&s a

cat al yst used in_al li_f/ W})r}htll N Jpased on Sh clat alyst that may
or rmay“not BEENERITTEE RS tﬁ%?‘afypeo?“ H\ét étT“ IZL," n%bﬂ%ta © Qf‘ﬁ@efébl ite catal yst
may have at #EesThemal Setiedigrdictifontpinizg Zeoke Gatbyét] | ogr aphi ¢ free channel di ameter
rangi ng from gr emt@fatidn Ramnsoodiedsts peticAof the oldfieSSthetsdd@mnhyarartid stamfindv kdd ot he 20

under st andi rbgms;nnaie a}e@ﬁphymﬁmgs%@@ Mﬁd@mﬁdok eomut,,f; ﬁlthe ﬁgéﬂ&eméatﬁﬁauhnar ger pore

i ze dimensio consi der ed rrent a pore

si ze di mensi® rﬁlg‘t r?%aact“’n temﬁeramb B alk%ﬁ‘mﬁe&ﬁ‘ "By %“g'g\h V6 f’“%ﬁ‘ ﬂf‘m g}x’“}k %m‘!l te detailed
descri p#d on tEFf‘abPLH@O @a@é‘f%tmb??ﬁf?m’@@#%ﬁ&?@qﬁ“ paSnepgtearreamgst uapi ‘en Seri al
No. 10/ 075, 3d8esetur:itiolt £5d °C! Abe alBla0@@8Sionfaoy be Rpdp@ fnlafigst ¢ Brialighiethse b knall-)

Aryl sul f onatigsa @ik b Eaﬁ@ﬂm%ﬂm&hkﬂ c)mﬁsrasbﬁuﬁta‘ pRakan mmasd dok Qi huticiekdS.  Pat ent

No. 6 11 1 1 5t8maj[’m Ive%TtantQ 1.% @19 Eqaoﬁﬁw allhf: press E; agiﬂatmu uI;:gFSg sasy deF rtgcqu&&yn 9

Aryl al kanes At tion Bving a NES Zeolite
Structure TypEein ﬁ’ﬁﬂ"’“‘:‘y e ‘F’ﬁ‘?@ﬁ’fdmfﬁﬁm 35‘5"’0%"1"‘"‘“1?6 °t°6th"‘3?,af‘i’6‘é ATTSGE [ opetig) |

entitl et " Thei ifehdy podSbersinebop b erivestglsboCattvgirhren§os ZaaPh kie). Gatraky st .

embodiments, pressure may range between gbout 20 atmospheres and about 35 atmospheres (2025-3545 kPa).
Alkylation conditions in alkcylation unit 150 may be maintained to minimize skeletal isomerization of the

branched clefins. Alkylation conditions may alse be maintained to produce alky! aromatic hydrocarbons with an
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In al kylation unit 150, at |east a portion of the olefins in the second
hydr ocarbon stream and at | east a portion of the aromatic hydrocarbons may
be reacted under al kylation conditions in the presence of the al kylation
catal yst. Reaction tenperatures for the al kylation reaction nmay range

bet ween greater than about 30 C and | ess 30 than about 300 C. In certain
enbodi ment swoaefs8RGssl ON tenperatures may range betweqirgkaad@ioss han about
100 C and | ess than about 250 C. The al kyl ati on reacti on may be conducted
in at least a partial liquid phase, in an all- liquid phase or at

supercri ti calkleomditcpromnemds td iy beekieaf th ceirbpaiceriantonerizgimagslyt: %eldtah t he

al kyl ati on UgidrizaBdn@ur ki, Qised hirdh, Rl @ tsakiefka oSl @BaSon 8t clahl@s lel qui d phase.
The pressurg %e%jof mle%' M{k%}nﬁ&y&&&rﬁm% %1. %%m,gﬁpﬁ&%%&ﬁ Dgogdeptity of

ol efin, the 1den e aromatic rocarbon and 19r t e tenperature of
the reacti oﬁhatali”f“@ﬁré’ aﬁ‘”ﬁ“’ﬁ‘ﬁ?&?‘?‘“ﬁﬁ Befi R e P RUS SRR PR Ren about 3
at nosphér es ramid valreasd @ haglveiopireires (304 kPa- 7095 kPa). In certain

enbodi nent s, pr esghtiolasfaybrahoida ey dbiveipouaibpbtced O igttaDap e rgse and about 35
at mospher es cﬁa?aﬁlaéed?aﬁééhewe)omﬁwmalyeﬁes&gmomﬁ@mam@ﬂ ﬁusﬁ@ §£ 1,119,1}1 unit 150

may be maintalned to mn ri ranched

ol efins. Al KV POHTESHH r?di‘%%’ ve%é tj%dij’l%ﬁcr)l %’eﬁﬁﬁ?‘“’?ﬁe’g n'é‘al?{“’ ‘ﬁr"}'ﬁi‘dﬂ% al kyl
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group t pat (I:(lehH(&Sﬁon:dcﬁeﬁﬁcﬁrbdnhﬁnbb&@ﬁﬁ&]ﬁeﬂ@bcﬂ:fnmﬁsh&gﬂlﬂ@fdttﬂB ]pﬁﬁd&hﬂﬁﬁi-heidn

i someri zat | Qxﬁyl \Ja@il:ag B;lagrcges on a%gn%ilc@ Llﬁl radn:!:i %Mfu&ezbgttafe M‘lmgtu.'{tﬁ thyﬁéﬂg‘y&lﬂ@& Ion, as used

herein, refers somerlzatl rin ZJkh Iat i on es the
br anchi ng of1°”5eﬁ°“§?“° 0 “6FH Y “ér%”rcrhﬁ?w el Car. tm&ﬁmﬁc U "tgl"",ﬁfzJa or di ngl y,

al kyl ati on cepldi eeioEHy O?Pﬁ*vh%ethsétfmgeﬁé%dmﬁ%&?ﬂ“@“wﬂ%%ﬁ bgrerfildedthary al i phatic
carbon atons in Thia @kyBto@fedction aivdre tulkse nay doyrl sep@it@ AR Tk bydlit Be.an Bpntoproduct may 5

remai n ynchanged itk Iamgxe&mymll d@babn QR o %héﬂfhydr&arﬂa@ﬁ%@zlay&bx@eﬁé& of branched
al kyl ar onmat I Cﬁt%r(? r}Et?easszaole opuﬁrléla%teedqﬁd‘:ﬂ#]mb%!ﬁ eproguce rm tda%q

charact eri zed em ca re resent S an
aromatic hydlfdfféaa‘?‘“ﬁy‘fiy bF 25 EITRiizhpd by metigds knopm eﬁeﬁﬁg d‘?“%?“éﬁldﬁ“q“é‘ﬁ@”ﬂ% epresents a
radi cal der iaiseghof, svent drieetionktef | N produced in isonerization unit 110. An

olefin may havey @m&%menau{mgspom meucﬁamgemznrsem ;Zodtmgi ﬂ-a@c-yladoﬂmﬁ; ghtain

enbodi ngnt s bon n A n to.6. An olefin
car bonrrir?l)u nb érllfaypass%mu%wsolufl separat rge& grh[grn Syﬁli{gi oqemo Bli_i %Hci ystandpio aR may be a

branched al#§#t &F%‘HYITE‘SH m“‘BrlﬁﬁéH@% E?ﬁ’°%€fﬁ?“éﬁ6ﬂ§‘b“““é{‘rt'WF"a‘F FereaioEEYe i ncl ude,
but are not of manddis@ition @umyyetringake an @iyhwpinatiglydbeabon stepngertcdgiroldm sedai ns. An
average nunbgimmia REane NS sRAK or Shkiiikion R eBC 14 leRai P8BS, o Bhstla b@ho@&fkuyl

COMPOS L1 0N oI Redn SRl yd DG LITREL . @m&&ga@eeﬁmgyb@gﬁ n produced

in isonerization unit ation
reacti off mi ¥t aF E=CEF ST Wﬁ?t"'dé‘%‘taé?r"”é’écd’é"r“ﬁflﬁ? streprp @0\G pagp g af“l‘ﬁre??‘odrfﬁﬁﬂst 180. In
separ at or 17@agteing diGldiadpiaEnst ot p pasf Sopragpinoagt bdodid fowarben st ream and
an al kyl ar oified €1y @8 f5 hoMmSihaam BBys DRrifOEHiGeMkd parSRPAl @fedc@ Of  at

| east a po”oig&@m& méﬂ&{;y%@g%}a guﬂ%w&%mﬁaﬁla{ @%@Mﬁ g&&g%e?gpa}%{i ABghed al kyl

aromatic rocar bons e acco nown I n the art
(e.g., dist |“F|‘"‘]5>ﬂ’f‘i‘“6‘ﬁea°“‘§ld’l"? taf]F*‘EfﬁF°&'°ggﬁé?aﬁﬁsé’iﬁ*“m“§ﬂ§]6§“bﬁa’8ﬁ‘” e EHPFErt
extractifon, tepghe)procspe wipgisgorgatsedi ments, at | east a portion of an

al kyl ati on reacti e}mu&ﬁmoeamspﬁ@due@dminmubabﬂﬂ;éhﬁ{o&aﬁmjumé farafliln(nd vdGhciBY pass

through a sqieﬁndéulea&nqw& SRRakad qrrsorﬁeemgmna‘ Iauvgige .eame%&aﬂﬂeu&%a&,@ remove a
solid catal Xst teaan‘gﬁng)rtgam%cea aefr01?0toaléy]§t e aIt a@} on strea Next, at

| east a portTon Of the cataryst-free a“T(e'q B EFPREPHEY™AYS t hr ough one
or nore di sthYdFOFa&ﬂS&r?‘eeaéﬂfﬁﬁ?Fﬁ%m%Mp’F%%@%W%TWlm‘&Pomat| C hydrocar bon

stream3sar omat i Cn hyehmbdiardoir 28 f@ambydqpebahdén Ny canid uwatebigeedeokef i Ns stream
or conbi nat l‘mﬁpr&mr ﬁeﬁgnmageﬁomh@a@mmcﬁgemmsta;Ln th @S aisBiafQEckdn®n of the
aromt ! ¢ " HAsaLRORSLLEAN A0, 2L, €850, 80PN 8w b S.RRLEL | e and

unreact ed ol efi
aromat1c hyd.rocarbon stream. Af leasta portton of the punﬁed alkyl aromatic hydrocarbon produet stream may be
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25 as one stream and further separated into an aromatic hydrocarbon stream
and a paraffins and unreacted olefins streamusing distillation techniques.
At least a portion of the separated aromatic hydrocarbon stream may be
recycled to alkylation unit 150 via sixth conduit 190. At |east a portion of
the separated paraffins and umeacted ol efins may enter dehydrogenation unit
200 via sevewddommonoui t 210. I n ot her enbodi nents, afg@Ergssepenati on from
the al kylation reaction m xture, at |east a portion of the paraffins and
unreacted ol efnms stream may be transferred 30 to another processing unit

and/ or a st ofeafE-\ ESdsh® 30?1*%?&9*?‘5??1“@%6&16 oy, ppperreiendoatish nunber of

t he hydr ocar bofesrricrsitgheits.par af fi ns and unreacted ol efins stream nmay range
from7 to 16. Inambaanmwmmgp&m@ﬂc}avaelsaaggonﬁ%fa@@mmm%eaaédojtda@ paraffins
and unreact gd. .ol f, i1 uc%tﬂt@&%m%x%m@wiion A goh%ﬁmp‘,fnt pgr enbodi ments,

an average carbon nu rocar s In NS and unreact ed
ol ef i ns St r e XA FLRTee PPt Bayf%‘iehy‘fs‘@e"?‘f’f‘ e "éf’t‘f?&‘&i’yf’fé“ﬁf?“é‘ strefthe gl kyl
aromati ¢ hydwoe aielatyst selesied Srm arady ranss picadalyr Yerm ianvkagle. the agtkietmanip bed ol aretal wei ght
products. Pag sikempdimd@asdd oh pROE fuppe Tefmelahemel doundng BRtd€ day du@ear bon

stream t hr Ou&t}te&o 94:&& NER: ] a&%b!é Dats. ERmSERR AL vl tl@{émls%{t@'gla&p
hydr ocar bon product. fromthe heavier side prodycts may further purify the

al kyl  ar onaf EHG AP EERPHER™ P BN °FEREF " %Wor ti on of the purified al kyl
ar omat i d9 hydr oc afistituspel erehaeee calslyysca pyipraripe hedchydros\opG apf H7PEh(ns associated
PCT/ 1JS2004r @f25h Seps &1ans fu@te ire dor b gt eirglaid foe0ndicd dtan20d pedordiy tht Or ed on

site, sold couaBLGia e dkdiRNS BRPLEMNOIH 281 b GorANEl/ Qluealiodeds ZLE, 1N Ot her

processing upits ferrln |G 1, at |east
a portion oflg‘fdﬁ°8°“°§§ ‘l’mﬁtg °8”b°nﬁrsé“§§%{'§%f’mg Sesjlosnsate‘%?é%g?ﬁhﬁg"“beéﬂi nt r oduced
ihto dehydr o@é‘ﬁ%tﬁ%‘ﬁ”ﬁ?ﬁF?“VEW%TSS&“%W@NW Patsei & 5815997 @ Absllget o). efé.’gid a portion of
the 5 uns eactoegirg@enstid #f Sdagateil HydidadoniyvelNa:aMeROAtISE, T B PRetTEY 3, B 0B&pdr-ogenat ed to
produce an ol efngi %al}afsgs&g@sfm@ﬁm@an QY NdHAeR CaitysCA WS o 58486t €d from a

W de ran ge of Rﬁc aléj gntlé{eﬁ t“PJ%AXL% in UnfOfml}aﬁs erse ygrbcar%on on\(r:cgmor? a}/?s:[t an!ﬁ%yc be éjas ed on a

netal or net npoun por ous rre al or netal
conpound nayPaB’éN%éP%e%Zé’dmﬁ‘Fﬁfﬁmbfthd}Y%“’gFfB‘tmCﬂ”“iYﬁF"’t“@ﬂmf“oﬂ“dHF&rPESW‘Jom de, iron
oxi de and nobdiesimetsal sal., dithiglyiDeyaeéabcadsusadahecapatnef ers to metal s of

the groyp that pAGhIERSPH @ewdﬂa&ammmlzém}wmmdltcrcbrmlmmteﬁ WdeBeRity, osm um and
rhodi um 10 Te Jl]enet‘: gﬂ?ersOchPegh? ocar] ary g?am?c%ﬁtral dyuﬁlebohdg?m é:lnptgeo{e r E’ﬂcl’}g t he

dehydr ogenat 5n aratron st eps are
known in thee“]é‘fd’fu"“fspﬁ‘f‘?e‘éf%%i‘ﬂﬂf@ge%Ffaﬁlﬁﬁ’a%abﬁ‘l‘ PeESUrER™ 151 “PCePfaiing cat al ysts
and per f or m mgedies, a rehetyehrogerrat 1am1frcslta®pt 48rew ees £ ich bding te ddlyBwesnat ent No.
5,012, 021 t OreM@h Bre@lres Alashyarofiibolubi€h may 2 Pﬁ@ﬁtﬁ%&at&@ﬁn b8 0 atRbs@EbGhi ik Of Al Kyl

Ar omat | C’S Hy dy esg 1%:9‘1';1 l%ﬂ nf tm%phqu:?_‘y%&lfa) Ing:e%am F!é% 5 urnexits pressu:e )IB dg] %.roicnnnwn llr.(ljf 28%1{1 7 74 2 8 7 to

Moore ef” al . ver i on Proce U.
S. Patent I\Iomg%‘f")%f%’“‘éﬁ gingsgernfhd i) t&"t""”é“fomé’ffff“?ef FEE- fsmwﬁbmﬁ?“b@rélﬁ&t i on of
Sat ur at ed Hyldtrezerarah@rid in@deydropdait doaniiVBT tepbtheCaith g pasiffind'andlynreafled ofeit greptn. NO.

3, 315, 008 t onyAkped th pafdfiing nidlhr.ratio €43 bd st befion abolde NYEk: G RAGE fo Wout Bfmol2etk pfaibse d

Hydr ocar bons; Qver L.al. ok WP fPatent No. 3,745,112 to
Rausch, entlt%}l‘k mbmcfaést?%r%}'ltlpn ﬂ%@m‘sgm toéersed Hydr ocar, bon ConverS| on

Cat al yst? and Pr o%é@q"m of e s zifidenee timgeyhat TFRTSm g N ey openatipn vyt
entitled, D@hwé#e@g@mﬁ@a@wwwow@w% iCerpraly A ipnes, asowpa{e@ﬂmamm
4,430, 517 t OdehyirBenatvh uftl200, & c@Rdsiob lveldf paraiiie Ry EinogeAatuhtd@ okingeass Usi ng a

Cat albyti c Com}tugﬂmanhbnms omtmeqam&@mg&m%mﬂs&dqgéaaedalsm&@&; snon umt 200
may be varl rod

ol i goners, 9%?%"%2“3%5”1 ﬁmt 5‘3’5\;\%%&1% Lmhanghec Bl Wlaf uefrﬂgfoﬁ%ﬁﬁscfmﬁ%sk P ?“ EIE’)n | n the
ol efin. 2 n c¥mpigperont éWBHFfﬁ%‘meg’s a‘t"@’ﬁﬁ‘é‘ﬁ"&? EfP"é@nh%SFﬁFSzﬁWd’ék?thﬁ‘ﬁfﬁ?eé’ét er than
about 300 C toe shkessold daant Bbewibs tkO@veSion kvl It diieteactions (e.g., diene formation and

cyclization reactions) may be inhibited.
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enbodi nents, a reaction tenperature may range from about 450 C to about 550
C. During the dehydrogenation reaction, pressures in dehydrogenation unit
200 may range from greater than about 1.0 atnosphere (101 kPa) to 25 | ess
than about 15 at nospheres (15201-Pa). In certain enbodi nents, pressure in
dehydrogenation unit 200 may range from about 1.0 atnosphere (101 kPa) to
about 5.0 atwinsphenas (510 kPa). To prevent coke fromdrasmosamzess hydr ogen may
be fed into dehydrogenation unit 200 together with the paraffins and
uareacted ol efin stream The 9 gn to araffl ns nolar ratio nmay be set
bet ween about 0. THSPELCagp H 8‘%“’“ o %{’5“0 m‘?‘ﬁmprﬁla'ﬁlém’%‘ft Frsf ¥ ns.  In sonme
enbodi nment s, fom syaierogieriC M)P@H*S&lf Pt byrsicagion sreemi Bre plefniglyderrbop stpag i), 30 The
anount of tnﬁmaa(peafg;,s Thh@nckn@ SibrChbetRoefic in K68 Yiefibilig trocirbdp fOGRGFe Sdve@d BAIGEMAI NS | N

dehydrogena mge&bym ;ngmymé&t&an%@a@moﬁogﬁéggpemgexmtwmmp@&aw of
oleflns uced ner

e ess sire remalns I n
dehydro enat Yo R d}/“dchf)dﬁo@eé?msniu%n{o? 1 eelpre of mateéysi’ﬁ"f“fo?ﬁgé HVOE.f i ns
i ncreases urepd “‘&W’feqﬂéflid?‘?@ﬁ@ﬁ A fif F19miq SHR AREYAYPRRATA ?:t"éfqﬁ?ela‘ie‘lﬁﬁe%haﬂ qugbesiht ai ned.
The r esi denc: bdriboB fin tieldiefind suetrf rinpes $: caaitl enbRIn@AS @00 O @ fid s exStbdi@a ed N

dehydr 0genal 4,0, a0 dTBYlieF bAkEE UG shllb i CONVer'Si O | Svel of
paraffins to ol ellfnl rl:lta I'T%% e%s at?st ono non— Vertg €el’ Caeg'f-m t{l) 1 erta| n
e €m 1m l't a (}ﬂl p%l' 0 Ol'flaé SEHHI sigiicga e

enbodi nents, a conversion ffins ept in the
range of® fr OF§23 a9 f desged s g cﬁ’é'i“&dé?ﬁ‘tfﬁm‘B’)}”’V@@}Si“ﬁﬁhwna%ﬁfk?é‘?oé‘iuﬁ%’%‘? el | ow,

Si de react i ofgdfeenaipn. , Sudhis@aonfEy trBtonpishedln ektracGySisiilziat ¢ advmti@actinigens) my be

i nhi bi ted. 12 VO.200kG 13000 PCTLHSAOAS) 002068 1Dy i HRH.xotin] L 200 may

recei ve at Ieg§sth%mga Bamm stmlg R afzﬁéon %glqhucgrbe%c ed ol q:fl ns stream
from separatl on un produces an o inic ‘ocarpon: stream The

ol efinic hde"BE‘é“}ﬁEPd‘ﬁ‘“é? ﬁ“%‘éﬁis‘r?ﬁ?“‘mi’fﬁ&‘i"ﬁﬁfé"’i’i’éi‘“é?fqmﬁ%“ StEﬂ‘?é“aEttSﬁ?’fE‘i‘FFdrt%\tl on of the
ol efi ns1i n ttwechalogling. s oudppblipegrbddnictvireanm sreapliey Gibtwiematbn @ndP0s@ percent
by wei ght. |®acel hedRaieadFBRus, idurk@nsenhdatinaef ol ef i ns nmay range

bet ween 10 and 291 B.%{li aéoglgéc h}%géﬂns pmd%r| ¢ams ma?\re(s)l! ftledrllnsa sle 9190#&1:%@0 fom;rﬁ]]gl aver age

dehydr ogenati on unit om nat e I near ol efl ns

car bon nunbeaf°m6t’f°5“ﬂf?’i’éteshﬂ'}&'1‘%e&f°°ﬁ’8f?§ t?“ﬁ“"ﬂﬁ‘é“a?flh@fT“fﬁO‘H““é‘tO?‘%‘H’FﬁF YL EREe from7 to
16. The aver&ipestioaf e anuivh &fhe gfmatichidecatpynd nde elkyiyometic hydrodatve produg ftiemmi ¢ St ream
ranges, 2d n C@p teRbr @It 0§ n AR SulfondiibrkRowa Q e B, TRumpibsdr s@h R@dods pEROMiIARAL S, an

average ¢ arb mg %ncggtg cl%l‘osu&f&% achiy qﬂ.up& g‘ﬁﬁggg}ﬁdel ]S'etahsqga 5811051]:0[1 Htl:ﬂl%d ﬁ%oﬁlgga arlp may range

froml1l0 to 1 n certain enbo tion of non-converted
par af fi ns nﬂ’ifs‘ﬁtié‘t?é‘ffé‘?"ﬁ‘feéﬁdefcf‘wpﬁé’“ﬁf@ﬁ4ﬁ73(‘:‘2‘°§‘6°1‘§"f’11€€{“ﬂfda%‘m“‘1“? desired, the
non- conver t edliopendfobassiSn arambotyeenty ssufrdiicaide t¢ avidehyichrgpareit tomsedderi t 200 to

under go f urtdaefationeiehydr ogenati on. Such separation may be acconplished by
extracthon, di Stidcl aldRfleleAdS0rakl Bt aGRNLAY mﬁqgggeafg}qnbéa@b% to System

100 as depicted in ] rocarbon s e conbi ned
with fast hydt6est tﬂ%ﬁ’%{yﬁ%‘ﬁ%&ﬁp‘i‘i"“{“‘fﬁ{’ 5% W%eb T8 A4 “ﬁ’(bﬁi’%““&%%‘ﬂ‘&}iﬂt 240. The
conbi ned st resinemdige 2@ pidhe brarcisdniipdrejorpatie Hydspyarben puffonde] Guitghireleutilization dpss ey bpor t i on  of
t he ol efi ns Hr@EE Aitakilimehin@d QDA G:S, bideamnimyydoaisd, eaprviizedatoomdd br anched
ol efins. In . goue..eabadidagnts, an ol efinic hydrocarbon stream may exit
dehydr ogenati on ynit ectly introduced intao merization unit
110 thrgough one of *7oT ¢ qass"?bra“'iheda]c?}’?mma?c% o ”f’ﬁnem%’i‘aff”i’ayléer"hé”ﬁ% eglbyﬁlydr ocar bons
product st ré&%alwlalﬁ%AssgsD Molhat &areshe | ‘%G?W%ﬁ‘&tqm@ﬁmﬁﬁﬁtﬁn%]ﬁ“%g(ﬁ? HreEF Kyl
aromat i ¢ sul dubmnatnds in terenge @4t b 19, 8 pzothiven tsvastdrgboa kgt ragesGmal i & by dr ocar bon
may contain aQJﬂﬁﬁﬁﬁb&QmﬁL%yéagegSr&M%ber rangbblecfrO1d@E 15 O m B fep@dnt d 8RS arda@Or ti On of the

aromati c hydnr 8% ggﬂmé (& gna thenﬁ cagmegyr Oa%.ltozll s%lecpygom%zﬁk brgelgall aglglkleﬁxg %I’ eam 20

may be erforne f  sulfonati on anpl es of

such ne %odgnefaﬂ?f‘laﬂéfé‘“%’ﬁ‘l‘?%ﬁ&’f’ IO BREPIAY “SWY F TR ﬁ?ﬁ‘dﬂ‘g °“dll’?|"3€)ef‘°6§fd}l"f oni ¢ acid,
ol eum or sul<htigns) My o dietdte tota Bt Fherecaf theormisk F orrvaln kombadigtoh Slokay lawedlmyi Nng an

magnesium or polassium ions. Magnesium and potassium ions may promote water solubility and performance of

the alkyl aromatic hydrocarbon sulfonate. Examples of ammonium ions may include, but are not limited to,
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air/sulfur trioxide mxture are described in U S. Patent No. 3,427,342 to
Brooks et al, entitled "Continuous Sulfonation Process.” |In an enbodi nent,
a sulfr trioxide to alkyl aromatic product nolar ratio used for sulfonation
is 1.03. 25 After the sulfonation reaction is conplete, the sulfonation
reaction m xture nmay be aged for about thirty mnutes and then hydrol yzed
W th appr oxiwmtmimyr2do % wat er. The resulting acid m xt peBudiameiessneutral i zed
with a base to produce a salt of the branched al kyl aromatic hydrocarbon
sul fonate. Suitable neutralization bases may be hydroxides of alkali netals
and al kal i nemeggthdal apriat, dibtignol guing and pigtiyrd! e Ny ebrainEmbbdigents)tiziaatenipr oviedee t he cation
M of the sa)er&entsyt8S Cihi kaeithseN Limatic hﬁaﬁm@@ﬁmtakybo&o&sm&@ommaanc hed al kyl

aromatic hyd m cal formul a
(ROA -S08) £°39°§E69‘%5‘;;§3§%°%§°2*ﬁ%ﬂ?§w$§éf’ﬁ?“a%%“. g fle R R BB O8O

havi ng an averag 3 (0 1010 15] i 8 B W&%ﬁscf“?ﬂ%“ﬂmt“&y Of ged 3 4vidg g
enbodi neft , @wAcha{erisaes: Caeore ofrg pdpksttior ipgvére detefeentfprniatipng De@gent|fpmulatigrot her
enbodi ment, AudE VLESGRINAE fDRdRulR Wiedetelz @ TGRSatibd, 1y hblart Blerdedt fordisl@Y I €Pr esent a

dival ent ar O e NALORANN ok At Bbmerk nflussy RSAKLrAgGg)) - M may be a
cation sel E,‘C rreta 1 on, .an al kaline earth 35 netal IOI’] an

|
anmoni um i on? “lr‘%’?s 1“‘?1‘1b§’<1t”ﬁ’rl°é'§mtfdl'f° PR PR A A RER BRIP4 BAEHEi ng on t he
val ence of t feriosaeent on(s) M such that t he total eI ectrical charge of the
conpl ex ibs zero. In an enbodi nent, M maybe sodi um magnesi um or potassi um
i ons. Magnesi um and pot assi um i ons nekxapmkeonpt e water solubility and
performance @fmpid £ Qondkideydn oBOGRRY d FschByH5paE Ad7iRdd By dvdthrb@BRda@:. Caltydivpxes Oof
anmont um | Onﬁnd ¥ relzl(geq undQ ﬂtﬁche@{'rgpscgg'gcesL Aoﬁﬂhm@ g ijlQa hyci]r lyamrugtgg 4‘ HQAZZOOO

PCT/ US2004/ 002 m)noet anol arsine, djie am ne and tri et hanol am ne.
I h certain e?fﬁglﬂsi ek 1S 3 F” B R T Bﬂm‘f‘rﬁ’i)’mﬁ%f“y?e%aﬁ? eLEKPEd By NH4' . The
resul ting al Rytoarhon gret yeeschyeligodiict pragerbd grsats asig ficforghdigillapn tedigieed and/ or
sold as a sm,hﬁtaﬂbdaareéﬁ:o@mm@%(mﬁquaﬁmm“mh ddtrigOinper & batbbnlaYmy{bewegh § andiI0% aqueous

slurr y) and/ ers obfta;nalk%é &n%osﬂonmfﬂ%@e%tgé é % thJo@Jﬁ&%&eam QEL%MIH?QIG ?‘Lv!:g)ﬂalys@t{ b9ITBt ic
sul fonat es produced i n the above- descr’i bed processes may be used in a wde

5 variety of ®APSFi €4 ons. An exanpl e of an application includes detergent
formul ati ons. Detergent fornul ati ons Tiwd| ude, but are not limted to,
granul ar | aundry §eter gamd-ThptRiia@divan, 11]qui d | aumeky det er gent

fornmulations, liquid di umgtodet ergent fornmul ati ons and m scel | aneous
formul ati ons. ExaxpLﬁgEEEmmhﬁﬁth%npnuq fnrnulatiﬁ%k include, but are not
limted to, gener: bﬁghﬁmzﬁm eani-ng '—‘ge"t': bi qa#%‘%oaps, shanpoos and

[ i C]UI d scour i ng igCIll éme 1O |:1\a||p| €S Fxan 'p: e—1 f%\gglcl izatten of Aefins in
a Fi scher - Tr opsch|derpbygd Hydrocarbon StTeant Carbgnr; monoxird and hydrogen
were reacted undelr Frashedodimopsch process conditiens to yielld a hydrocarbon
m xture of |inear| p&eglaffdefis, | inear olefins. a m rier _anount of di enes and a
m nor anount of okyg&h#ees The Fischer-Trlopsch 15 88Ydrocarbhan stream was
separ ated into di f n?gwnehud ocarbopn—streamrs—usi ngZUfOfi actional distillation

. |, €, branchedolefing _ b o028 . .
t‘echnl ques. A hydr O A PP eint T Caft cott-ati ||g ot-ef E?}Za”u pon ffins with an
average nunber of [carug. atoms—betweem 8 and 10 Wwagg obtarmed. The

conposition of the resaldti ng CS- CIO hydrocarbon Stre@am tabuljated in Table
I, was anal ysed by ___gasdheonadcggsaphy. Table 1 0.21
Cg-Cy, alcohols 3.56

20 A zeolite catalyst used for isomerization of linear olefins in the hydrocarbon steam was prepared in the
following manner. Antmoninm-ferrierite (645 grams) exhibiting & 5.4% loss on igrition and exhibiting the
following properties: molar silica to alumina ratio of 62:1, surface area of 369 square meters per gram (P/Po=
0.03), soda content of 480 ppm and n-hexane sorption capacity of 7.3 g per 100 g of ammonjum-ferrierite was
loaded into & Lancaster mix muller. CATAPAL® D alumina (91 grams) exhibiting a loss on ignition of 25.7%

25 was added to the muller. During a five-minute mulling period, 152 milliliters of deionized water was added to the
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Fi scher-Tropsch Hydrocarbon W% Stream Conposition C? and |ighter

hydr ocarbons 0.12 Cs branched olefins 0.02 Cs linear olefins 0.75

1-Cctane 0.69 n-COctane 2.21 C9 branched olefins 0.16 C. Ilinear olefins
8.52 1-Nonene 8.07 n-Nonane 20.03 Cl10 branched olefins 0.28 C10 |i near
olefins 22.92 1-Decease 20,87 n-Decease 41.12 Cn and heavi er hydrocarbons
0.21 CKC akeohelos208 56 20 A zeolite catal yst used fofcriBei®ihagati on of
linear olefins in the hydrocarbon streamwas prepared in the follow ng
manner. Ammoniumferrierite (645 grams) exhibiting a 5.4% 1 o0ss on ignition
and exhi bi t izgydreonidirieininge peo e a’s:s srp slpial st podel Oesmeef aifndarid rati o of
62: 1, surf acsi1armg#litefof BbBzeSGuaracsloNg ide B the Simigaahanufeeemint: Di)mmeas oda

content of 48QpamuaRs. ﬂael;bﬁtﬁi%‘a%mﬁé? Lalﬁ&mqea@%lm%e% mlted oo Rk 100 g Of
ammoniumferrieri.te

ancas | I'er., CATAPAL(r) D
al um na (91 GFa m‘j““%’”‘b” amﬁ‘&“ ﬁfol 0 aéns%ﬁ | nlpf’lﬁ’%ﬂ“é fe gys?@msé’gde\%@ added to
t he nul 1%er . Ber@pstgrinadfep @ el Wéaqﬂﬂﬂwﬂ?fﬁﬁm}ﬁ’é?dl%’f T8 zesulfipg thiftird ephidhited 2 of
dei o_ni zed watb: @rraumzeoladdﬁdlmta @d b I on ighiion\ 40320 07kt BIREOGn:-RETEIG2R0:4 5002958
al um na/ ammmupi, egwe@;ohgh@stmmgstsw&plabl@x& hol@) ol 265 WaBofbt ofnd. gr anms gl aci al

acetic acid, 7. citri . mllélltes delonlzed
water was sl owy haraodstﬁmgam?lﬁemﬁgwwm é?nzlgtd)cnt%fi%}ho erArftlrd’?mgfé h°9|9x Ure in the

mul | er to F}éﬁ{&}e s iopﬁléok% Wllﬁ aThe W@/alwqaﬁ gras caleined in flowing air at 200 °C for two
al um naltanmicsu fhe fegperaiug mastradbdda ndxinimedrmsr ranBiS0 1Puhd te ceofttbumbOQexrdaerees. Over a

period of lialmemta@aﬁmoamm%wwam isEher2RioQl@ANE TR isoh@iba @bk B8 @k badi um
nitrate in 153 gr 1rc£§orunderar§11' onized 5 water was slowy added to mulled

al uni na/ anmoni unyterrieriteractd mxture. The resulti ng m xture exhibited a
90: 10 ratio of z%%f‘l‘efst‘“@“t‘bﬁlwél“’ﬁ‘rﬂ%%s‘%fhﬁ’“ﬁ“?t&g’?k%“’i‘séﬁaﬁudsﬁ“ﬁ?“%?““?f)/o The

Zleol i t e/ al un teanowilettagde&20vBiss o Gp erbt fhysteinies teeludetion tbet Frdoadriboctapir @b thy ough a
stainl ess Stead mehwes ifkidd 84 phée I lass Q] RBYansBfred Bowd (@ Pallof e ReadBOVAQLer X T 1 UeEr . The

moi st zeol i te/ al .y, po%@e&ta&ﬁé%&fw@éac&ndbasm%as;Lp%é {Zat;m 18 Em{c%mdﬂ ter

drying, the zeolitelalum na extrud ongshr oken  ManUA

zeol i t e/ al urPiEeRt et CPRALLLRET REG™ T T d’i/ﬁmf’fﬂ PisSP o Bl VoI 3F PE“‘? or two 10
burns. The toenfyreiieh erbde. W yre Slegng o theisopreiritim smltsiemirer (G tlned) 0f 455@@ C and t he
zeol i t e/ al ungRa si@xt eudatoso Mas waadiaid IR Gkadidine 8Mwatte] Tht OBk 14 dBBlks to yield

an i SOngy i Z%asgﬁmg 35 glﬂmﬁmﬂ;% mgcﬁ,%;em zesaﬁgd ., &@.Lraiuxn%wm oAhd,Q¥ed to cool

in a dessicator trogen at rmsg ere. Stalnless steel tubing, | inch

oD, 0.6 inc h““‘feﬂﬂﬁ‘ﬁ& ’2%‘”‘? W&?‘?&%“”l‘”ﬁ"ﬁ‘g@s 2o “ﬁﬁ%’%‘&‘h&“g’“ﬂ&ﬁﬂ PEEHEP 9N reactor.

carbide (20 mesh) was layered onto the third piece of glass wool. A fourth piece of glass wool was positioned over
the silicon carbide to serve as a plug for the bottom of the resctor tube. To monitor the temperature of the reaction
at various points in the reacter tube, 2 mulfipeint thermocouple was inserted into the thermowell of the reactor

25 tube. The temperature above, below and at three different places in the catalyst bed was monitored, The reactor
tube was inverted and installed in the furnace. The reactor tube was heated to an operating temperature of 280 °C
over a four-hour period under flowing nitrogen. Once the temperature of 280 °C was obtained, the reactor tube
was held at the operating temperature for an additional two hours to condition the isomerization catalyst,

' After conditioning the isomerization catalyst, the hydrocarbon stream was pumped through the reactor

30 tube at a flow rate of 60 g/hr. Nitrogen, at a flow rate of 6 L/hr, was passed over the isomerization catalyst
simultapeously with the hydrocarbon stream. The hydrocarbon stream was vaporized before contacting the
isomerization catalyst. The reactor tube was operated at an outlet pressure of 20 kPa above atmospheric pressutre.

In Table 2, the weight percent of Cg-C,, branched olefins, Cqg-Cy linear olefins and Cg-C,4 paraffins in

the hydrocarbon stream at 0 hours and in the reactor tube effluent after 24 and 48 hoﬁrs of isomerization is

35 tabulated. Greater than 20% of the linear olefins in the hydrocarbon stream were converted into branched olefins
in the isomerization reactor. During the isomerization step, 2 smatl amount of material boiling below C,; was
generated from cracking side reactions. In addition, a portion of the Cy-C,, alcohols present iz the feed was

dehydrated to yield additional olefins in the preduct. The average number of alkyl branches on the C;-Cy,, olefins
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-Doﬁ-cen m nsfﬁon"ﬁcﬁnn T 158 dr Wite' .
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! ]@dr@arbons 0.2 2.5 24
C,4-C,4 hydrocarbons 9.6 97.2 97.4
>, hydrocarbons 0.2 0.3 0.2
Branched Cq-C,, olefins 056 93.2 934
Linear C,,-C,, olefins 99.0 28 29
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Further modifications and elternative embodiments of various aspects of the invention may be apparent to

those skilled in the art in view of this description. Accordingly, this description is to be construed as illustrative
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1- Dodecene Stream Conposition During O Hr 168 Hr WP/. 849 Hr |somerization
Reaction W% WAD <C, Q hydrocarbons 0.2 2.5 2.4 C UC, 4 hydrocarbons 99.6
97.2 97.4 >Cl14 hydrocarbons 0.2 0.3 0.2 Branched CmCl4 olefins 0.6 93.2
93.4 Linear C,o C 4 olefins 99.0 2.8 2.9 Paraffins 1.0 2.0 1.9 15 Further
nodi fications and alternative enbodi ments of various aspects of the
invention may be apparent to those skilled in the art in viewof this
escription. Accordingly, this descriptionis to be construed as

| lustrative 16 WD 2004/072000 PCT/ US2004/002958 only and is for the

pur pose of teaching those skilled in the art the general manner of carrying
out the invention. It is to be understood that the forns of the invention
shown and described herein are to be taken as the presently preferred
enbodi nents. Elenents and materials may be substituted for those illustrated
and described herein, parts and processes nay be reversed, and certain
features of the invention may be utilized independently, all as S would be
apparent to one skilled in the art after having the benefit of this
description of the invention. Changes may be nmade in the el enents descri bed
herein wi thout departing fromthe spirit and scope of the invention as
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described in the followng clains. In addition, it is to be understood that

features described herein independently nay, in certain enbodi nents, be

conbined. 17 CLAIM5 1. A nethod for the production of alkyl aromatic
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into a dehy LA 21 el ALQEeH 3td: Qv Mo | f.jgured
to dehydr ogh %gctg‘ggﬁrhﬁeast a%ﬂ;%%?%g&%?&%g?%@pyns I'n tﬁ%dé para %Th%ﬂpg%% o
unreact ed Ofg Piftonof theunrmesy cppRoBRE &f ths sepnd fudrocarhon stifsm arq aiomafic hydrgaetbons, nort i on
of the produced sfphgiing BSca®X ipbrtidn v the gherkfyslind 6143 a b p@tionwhihé oldfins fdat tha Wiracel ef | ni C

Ny 1 0GR DOy 1631 Uecul bl o oA selo B 5 Brktls o Ao s el ©

hydr ocar bon”stream 1 nto I somerization unit 2 _ arm1,
wherein the fir &trodigag % least peprtion pftheparptiins apd uaeepried glebns gepm ipt7 deyliqeenation unit,

ol i goner i zathkreif the pdh@R@EtidRIunit 15 O gurdd tosieydrbgedateppRG R fortion efparaffisd.in thdyarafint a0d of
any one of I WASE §i I ri ses

ol efins andﬂegﬁgf#’f ns havi ng g&dé*{;&%&%%%ﬁyg{@%%ﬁ Q%P%ﬁ&f%gigdrﬁggggr bon
nunber f r orfitydrogepptiqryunit taforp an pRfnichydrppgbonsreamiapd one of clains | to 3, wherein
the i 0meri zat i @ifrodikihg at ieSst DfpeoR bikk oitfinichyldre@db srbam ihto K @bhadridtion lat ween about

200 C and apout 1RA0GC ofiaica’ 1B B RfarcRn A Rorcilolt 05 ah el oonIGEST 1

the isonerization unit is operat e@ at a reaction pressure betwe%ﬂr"i1 about 0.1
at nospher e 755t o8 aFische-TaprB 8I9FféY es. 6. The nethod of any one of clains |
to 5, wherein alhd mas®tofanyumé tficiaiins0 o 2 Wercmamehigdrockteh sitsn empfised dfins add net hyl

and et hy| Siing o arocH S B L OO 015 Ui s6h 30 BT 10 5, wherein a

portion of the branched ef1ns_conprise an _average nunber of branches per
total 38l ef i%n noected ofgry e oficlaipisy tog, whereithe jemprizetisg tiit iperretstiy e 5pH 1. 5,
bet ween aboutper@rg between about 200 °C and about 500 °C.

s The method of any one of claims 1 to 4, wherein the isomerization unit is operated at a reaction pressure

between about 0.1 atmospheres and about 10 atmospheres.

6. The method of any one of claims 1 to 5, wherein at least a portion of the branched olefins comprise

35 methyl and ethyl branches.

7. The method of any one of claims 1 to 5, wherein a portion of the branched olefins comprise an average

number of branches per total olefin molecules of at least 0.7, between about 0,7 and about 1.5, between about 0.7

and about 2.0, between about 1.0 and about 1.5, or less than about 2.5.
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and about 2.0, between about 1.0 and about 1.5, or less than about 2.5. 18
g, The nmethod of any one of clains | to 7, wherein the branched groups on
the branched ol efins are greater than about 50 percent nethyl groups, |ess
t han about 10 percent ethyl groups, or |ess than about 5 percent groups
neither methyl or ethyl groups. 9. The nethod of any one of clainms | to 8,
wherein the branched ol efins have |ess than about 0.5 percent 5 aliphatic
guat ernary carbon atons or |ess than about 0.3 percent aliphatic quaternary
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stream, wherein at least a portion of the third hydrocarbon stream comprises linear olefins and at least a portion of
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with at | east a portion of the second hydrocarbon stream upstream of the

al kylation unit to forma conbined stream wherein at |east a portion of
the third hydrocarbon stream conprises |inear olefins and at | east a portion
of 19 the second hydrocarbon stream conprises breached ol efins; and

i ntroduci ng the conbined streaminto the Aylation unit it The nethod of any
one of claims Ito 14, further conprising: 5 adjusting a ratio of olefins to
pars fns introduced into the i-somerization unit by combining at |east a
portion of a paraffinic hydrocarbon streamw that |east a portion, of the
fast hydrocarbon sthcam upstream of the isonerization unit to forma

conbi ned streant introducing the conbined streaminto the isocerization twt
~adj usting a testadhydécariph akdmranpries yoashallkfongndi nt r oduced into the al kylati munit
by conbini ng at sty 6 ci@iBhddistRih intd fe didatdo koldi rd hydrocarbon streamwi th at

|l east a portion of the second hydrocarbon stream upstream of the afkylation
unit to farma combined stream and jntroduci ng the combined streaminto the
al kyl ation dhit Thepeteed ghasyane pfgame o 14, fithes pRERSRE: | i s |t 0 18, wherein the
dehydr odgenat i on Mnnso@MMmememwmma 300 C and
about 700  C.portiod of 2 Parafiihid GydisEibbiratleadd bithaf 1yhst OpbRionDH the Al iytiBearbon tfaml Pstreatldfiiei N t he
‘dehydr ogenat 14 Lt od 15 QR GiERE Bha?t @ Pressure  between about 1.0 atnospbae
and about 15 atnms heres B‘P‘% The thod of ‘ﬁny cite of clai.ms Ito 20,
wherein a residence 5‘{"“"1%‘% a porfll 'on of the omeacted hydrocarbon
streamin the déﬁmdg'é‘rf&ﬂtﬁb‘ﬁ"m“F%’“‘g‘tlt‘h‘h‘taﬁﬂt“%‘ﬁ'éwm%‘i"ﬁ?qlfwel of ‘the
par af f ma i n ofaltiérd tyire@ntdn sttham Withatlag ayoiticrvf be seoerd hydo@MpcERt tpettant dfthollkgiitions | S | ass
't han "about mt‘;m}ﬁuaﬁmwm;?.ﬁ 22. The nmethod any one of clainms | to 21,

wher ei n i ntrodugj.ne.t %de%@a(m‘QQn streaminto the isonesization
unit conpri ses conbl ni

n east a portjaon of the o] efinie hydrocarbon
stream wit h %t I%&’ﬁ"m&ddg‘bﬁffﬁ‘ﬁm&f ¥ "F’%’?ﬁ?ﬁ‘?&% B Rt éﬂ%ﬁ'ﬁ“ﬁ” produce a
conbi ned st e bEdtYeAtPR PG he i sonerizatimunit, and introducing at
| east aspor ¢.0n mimdﬂmmﬂﬁbtfﬁsdsmwmwﬂmthdwaﬂmmp@atﬂwt 23. The

net hod of awr;eoutqum,@hmdtwyg.ag@@rt her conpri si ng separ at i ng
nor - convert g af roduci ng. at
aﬁ:?m waf OBl nggm% inG 1524 dr § 41 o3 Or Wﬁ.ﬁ

| east a portl on non- converte | ns, separ at e ole(imec-
"sham into t"ﬁ@“ﬂ@’rﬁ'ﬁ?‘ s Ay oo deo] Bt | ai s |
to 23, feat NMMWP@QWFHWB@N#@WSPE&WL portion of the al atyl
aromat iz hydz 0C amdisehodshy oooialinil & 28 whettinfufriibdidg i oléfhiblhydroddBia ki Intb e  SUl | | mat i on
unit is COHW@M&@&U&&%&:%am&%eaﬂﬂsﬁw&mm.&skyl aromat i-c

hydr ocar bons h nati ¢ nydiogarbo rea to odu e JasA 30 -
aromatic su%n‘é{tthegmﬁ erern at ast a % T10 EL y Pt c

WAfonat es  proGeftRRg e Rt ARFRTSER PRk TEom il m“&?ﬁ&‘Hﬁt‘l c sulfooat es. 20

23, Themethodofanyoneot‘clnmslm.zﬂxnhampnmgscpanhngnm-mmadmﬁm&umthe
25 olefinic stream and intreducing at least a portion of the non-converted pnraﬁnssepmatadﬁom the clefnic stream
into the dehydrogenation wunit. - '
24 Themethodofmymofclmslmﬂ ﬁmhacumpnmgmn-odumngntlustamof&mm:yl
aramauchydmca:bonmmammmmmtwhmnmeaﬂmmmtumﬁgmmmmmnt
least a portion of the alky! aromatic hydrocarbons in the alkyl aromatic hydrocarbon stream to produce alicyl
30 sromatic sulfonates, wherein at least & portion of the alkyl arcmatic sulfonates produced camprise treached alkyl
aromatic sulfonates.
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