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In an enbodi ment, a feed streamis processed to produce a hydrocarbon stream
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in the presence of oxygen at a tenperature greater than about 250 C and the
dehydrogenati on of paraffins. "Metal(s)," as used herein, refers to netals
of a zero oxidation state and/or higher oxidation states (e.g., nmetal 8 WO
2004/ 071990 R0d/61#8R8004/ 002956 oxi des). The netal s usegcifisidd€oo9ss

dehydr ogenation-isonmerization catalyst may be transition and/or rare earth
net al s. Cg%%)om dati on-pronoting netals include, but are not limted to,

Goups I E VIB, VIIB, VIIl of the transition netal series of the

Peri odi ¢ Tabl e SR vseifiye deldiopraation-auerizaton cafalystanay fe drpnsition ppdet ramgsmihanetelsy  py
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geﬂygrogen%ﬁ&é&&g%ﬁ@&tm@ﬁdfﬁ&ﬂﬂt | %m&bﬁn@%ﬁ%ﬁh&b&?@% ozuégsg in the
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catal yst. Ipl”fugt“%}-ﬁl &“ﬁﬁ% Pgme W ’8?1%3813‘? %T(“%'}m%?h f%nge from
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Pel l ets corﬁ"ala‘i‘ﬂ“ﬁ °ﬁ&ﬂb@tmf%l%“ﬁ%‘é‘% %W“%P%ﬂ%mf%ﬂméb%ngl ng

300°C to about 600 °C. In some embodiments, calcination tempetatures may range from about 450 °C to about to
about 525 °C. |




from about 200 C to about 700 C. In certain enbodi nents, calcination
tenperatures may range from about 300C to about 600 C, In sone enbodi nents,
cal cination tenperatures nmay range from about 450 C to about to about 525
C. 9 VO 2Q@ubufoy39 PCT/ US2004/ 002956 The dehydr ogenagdpostog@ioiss zat i on
catal yst may be contacted with the first hydrocarbon streamin
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ol e percent onversiqn.level. 4ol e
percent to g;f)pa %’38 %pé"m?n%%mfg eping cgnvers’l onmlceve(?gqfo%rmg? 9 eacti ons
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ethyl branches, if present, may be between about 0.1 percent and about 2 percent of the total number of branches.
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ol efin nmol ecules. In sone enbodi nents, nethyl branches may represent greater
t han about 50 percent of a total nunber of branches in olefin nolecules. A
nunber of ethyl branches in olefin nolecules may represent, in certain

enbodi menty® 20bHF3oobhan about 30 percent of the total npgRgsedoodssgnches. In
ot her enbodi rrents a nunber of ethyl branches, if present, nmay be between

about 0.1 pey eagn;u 32 9ba&smwbgtwawm&antm@rm&s 10
WO 2004/ 071999 CTI US 0 29 fT%Janches ot her "t han th or ethyl, if
present, may b Pﬁt&ﬁ‘“& FREHE PR R S éll"'f“‘of br anches.
The nunberw@?ﬁl&@tﬂpﬁ@t@%@b@émﬁemvfmamw%ﬂyW@W@m present in
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hydrocar bogI STEMCEIN tthLHIer Xlid sdehydr ¢ 0191?'1‘1% Q“%%Q{%H@Jgﬁ%qma%q and be
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dehydr ogenat i oniygaef draatic hpdrocatrind by ktléist apretiob ef tandeisfebusipedicdddn al kyl ation unit
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];):‘)E)gﬁf:lt g;‘ Of be¥s aBdIorpoy%;[er% mogoa&ylaromahcgydroé\;r L ol ag%lky-aggl?ogﬁbyhlghlypoya]ky?an

aromatic hydrocarbons or unreacted olefins. A malar ratio as close to 1:1 as possible may maximize utilization of
the aromatic hydrocarbon and minimize recycle of unreacted aromatic hydrocarbens or unreacted olefins. The
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35 The stoichionetry of the alkylation reaction requires only one nol e of
aromati ¢ hydrocarbon conpound per nole of total nono-olefins. Using 1:1
nmol ar conditions, however, tends to produce m xtures of olefin oligoners
and/ or poWwwtedsmrigomnoal kyl aromati c hydrocarbons, di al kytgs20d40bsbkyl - and
possi bly highly pol yal kyl ated aromatic hydrocarbons or unreacted olefins. A
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streammay exit first reaction zone 210, pass through transition zone 230
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hydr ocar bewo bvs/€aswe | n an enbodi ment, first reaction zpoEugibty/emagssecond
reaction zone 220 in dehydrogenation-isonerization unit 110 may be separate
units, as dﬁﬁlﬁo@&aﬂaﬂemﬁbﬁaﬁﬁmmomshﬁ%ae&&mgmo 240 35 positioned

bet ween the two U%&%se?éléoﬁn u*%ﬁof%eole %ﬁ}% &%@m%é&n%az%&%e 3 Second

reacti on zone 25 ns are |1 Soneril ZEd to

branched o870 s hepdepsrits ir i %“eg'é‘@o?ﬂ"’??%’rl‘ﬁ’&fa"r Wﬁf%’?ﬂ%ﬁﬁ%m tion and
| evel of bR Ingingf Ténperatgedordndrygiioncar 120 mactozefun daw e ° arabtoyrzsery dby' H NVR

tech{n §lUES In dulde 8 d swﬁsmm %Q%@%%ﬁoﬁ%es%ﬁzzoﬁmzoﬁémﬂ rstt
reaction zo Ire Seco e I onN zone a a pOI‘ i on
of the ol ef’g”ﬁ@"‘%}ﬁmﬁﬁ? Clig%\@g‘fﬁ‘ﬁ?ff’g’?f@@%% bi0z:0R é%“" 2‘? ‘@5t ream
ar e i somer ireeion terapefyiues nitheesebond radtion gone iyjess bendhvdeastiomioniersyre 2ithedir® @@tionxong at al yst
used for | SRdmRAt bémhdeOmay Riverihdem@ér@irt i e fiRaneANLIEE st tladlibd 23S th e pRGARE I €act i on

zone 220entuf"?§“§° h&cﬁ%ﬁﬁ%e%&onﬁ@%on%cﬁesgg 'm%m%éauﬁ?l ncgénzm zo%a?t}e 206 to

NUrray process mer i zing LI near P06l o ns.
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reaction Z%@kﬁ ynd the second reaction zone are substantially the same. In

such enbodi rrent se of a heat .exc not uired Typically,
however, the “EW "ée’?}fﬂc‘f”a?“g gz gﬁdlﬂt&goe’m?%‘% ess than
the reacti @Wltbetrﬂaéﬂ@t ml@st@ﬁmrtldnefﬂfthudsbrdrqc@mW@mwémﬁodwMW@%&nger may
| ower 15he 42 HReEaduti b, @ﬁ@w&nmmohBMwmfﬁha&mmm&mﬁwone to the
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mreph IR tadmtle B, e ThOR Y bR 0 SRR
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kPa). | n armbognikgd kHire BidrocatboDdrdm ntbly belitdGSdd ditectlibiito AGRAGE vhit RohaiMee cthatit 0. 5
(510 kPa) %&M&QJ&?&%&%@Q&&L&%@%@R%%@% (203 kPa). The second

n

hydr ocarbon stream may exit seco eaction zone 220 via_second conduit 250
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Vi our, ul rea react e car bons
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site. The APrescisf olefat FreemntRf beal s SR BRERHe: 1 &F FRalmRes PEERt PAREESP t ed . vi a
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condui

for dehydrogenation of paraffing and a catalyst for isomerization of olefins may enhance the selectivity of the

catalysts and/or the process. System 300 in FIG. 3, depicts & stacked bed configuration of dehydrogenation-
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30 with the first hydrocarbon streamin first conduit 120 to produce a
conbi ned hydrocarbon stream The conbi ned hydrocarbon stream nmay enter
first reaction zone 210 of dehydrogenation-isonerization unit 110 via first
conduit  $igfroodldreeesgonbi ned hydrocar bon stream ent eri ngpfi/usdood/@ad3ki on zone
210 continues the dehydrogenation- isonerizzation process and al kyl ati on

process t0mﬁﬁeﬁﬁu&%maithhe@ﬂ'eﬁ%MﬁM&Eﬂé%ﬁ@%%mﬁﬁYnﬁ&ﬁﬁ#@élebﬂnJa@ﬁftQ@r affins

and unreactedol ef roduct ma zed. |

enmbodi ment 23 par@?ﬁ{seﬁ% unir ﬁ;ﬁth]P Omn?m?mm% q?r & SRR 7oL ?y ent er
dehydr ogen&ﬂcawmr%6@??%{%@%%WWWPHWEQWWWWVWWW entry.
I'n an embodiseaibetin U.S Paaut 5. ¥,505,08210 kteivydly eatiied@ibydigehatiaiTRizlyd Gbnipoditionni t 110 may
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allow for the uﬁsmg]rof one or nmore catalyst in the reactor. A cata f or
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second conduit 330. At |least a portion of the olefins in the conbined stream
may al kyl ate at | east a portion of the 30 aronmati c hydrocarbons to produce
al kyl aromatic hydrocarbons. The conposition of the third hydrocarbon stream

may be tReoS@AR7MAes Previously described for System 10GcThRfResRblos of at
| east a portion of unreacted olefins and at | east a portion of paraffins

fromthe al kyl Auarstqrmun 1,;11; oG ALDARS TN DffrealhSlal B stEoGhoi St el Vo B $10Y

descri bed for System 1 al kylation reaction mxture stream nay enter

separ at or - EWPP‘Hd“&edr‘iﬂ'ﬂ’i'”f’d e Thegombinad regm msy beyipiedusediiia ot i on reacti on
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via T1.[ nau eas a po 0 e I NS 1N e
Bélé' aroma{l eocatbch wd lg er} 55'18' rmeﬂ G‘R E’us Qn

conbi ned ena fErize TBRRE eﬁ 6l ef i ns.
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g?océ%s?) 458&63%&&85%%9%‘3 I lﬁjr H%E?mlw;ﬁé%%m on&?ﬂaﬁpn duct
nmol ar rat |18£Ef§’§’ﬁ”‘a;bﬁarl’ %TQWH?‘%‘%JE )L ay pe pogtion ﬁ?@#ﬁ?ﬁ%%ﬂ”@dﬁﬂnﬁ’&ﬁ ionis
conpl et e, hdpbios ex} frunerit iom andéopmixfursythendosend iy may e auiyker deprading qy the siraf thehi rt y

m nut es ar@mmahudst%ﬁe&m@um%ﬂmm ﬂl%éﬁﬁ&ﬂi&ﬂt,ﬂihﬁyﬁ’e@ﬁwnti ng acid
m xture nme be neyxtgﬁglmlmzed Wl h.a.base to pbroduce 111 « ey branched
al kyl aroma ﬁyarocarlﬁlgn S onate. Suitabl e neu |one%ases may 20

i ncl utfe hyU#@%@EF@EW%‘MhYWB’P slfgratg WP%@”‘W ’H“M’%ﬁl"éﬁ buhFRRCh nTrONi UM
hydr oxi desSlimitedtb,@landethmuliati@e, dieBmbliabiie and friethand thih© kbdesain hibelingetr) e @imogihrdSs Of

chom cal {oruyaRERR) 6 R TRAH R Uk ADRES: raﬁfﬂiﬁ‘fmsg‘wwwm%?ﬂeby the
branched o8 g"h"ﬁ‘\?f"ﬂ/ M&%ﬂﬁﬁm%&%}o‘% T“ﬂ/ g&ng’ Fdom 4 to

16. ‘I n an fkiodi rrent an aver age -car bon-nunber ranges from7 to 16. In 25
anot her  enbodi N trancaly BMEERE G R ndad i 1 EboveARGRDEd prdcits hd) b Bed 1rda widd may

t di cal
M b el Bl iag o ] ARl iRy DBt drnfhugofd BT 21 C21) -
metal i on, obEitaiperrAT eIy deterarat fommulsions, ligpidlaundoy detasent forpplations. Higvid giswashing | nh o

dependi ng ®argénhiermvialiodsmmémisdelidhéves formulations. Examples of miscellaneous formulations include, but are
not limited to, general purpose cleaning agents, liquid soaps, shampoos and liquid scouring agents.
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cation(s) M such that the total electrical charge of the conplex is zero.
In an enbodi nent, M nmay be sodium nagnesi um or potassiumions. Magnesium
and potassiumions may pronote water solubility and overall 30 perfornance
of the al o 208@m®bi ¢ hydrocarbon sul fonate. Exanpl es pfT/asmwodiopsdsi ons may

i nclude, but are not Ilimted to, nonoethanol am ne, diethanol am ne and
triethanol amne. In certain enbodi nents, an ammoni um ion naybe represented
by N114t The resulting al kyl aromatic *g%? bon sul fonate salt maybe
stored and/ or sol d as a soI utlon . oaqueous soI utlon) slurry (e.g
60% aqueousXaRpg s 200 g1 Oefing Ing Js pschoterizediHydyocarbon Styear %m"FP?@ebranched
al kyl aronmdmxaimsmlvhsmmdpmmmésmmommmewesmom%m may be

used iy a Mdeﬁﬁsya dthor AR bﬁ@h&s%ﬁ MM%PAfBﬁQ&A:Q nTHe@ﬁJh&qﬁuﬁscﬁlet er gent
forrrulatlogﬁ:ﬁ [@u ent forwlﬁﬁ"ﬁf F but _are not litmfed to,
granul ar tt e B FreRine ppg errionplystilation teghiqpes. A
formul at i ohb&imatbmﬁm cmf@ﬁnmbﬁnsngpﬂeﬂ#e'!ﬂg%mer@mm efcdroon storgsrbelwese 8@é L4 aneous
formul ati Oﬂﬁobiﬁié&mla Eonpddkion B 616 RdultiBd QY hydrdodr 0k bidhoh, @BRatdd ACTHE € waiiliysed b NOL
limted to, general  purpose cleaning agents, |iquid soaps, shanpoos and
l'iquid X iid ng a%a 's. 18 WD 2004/ 071999 PCTI US2004/ 002956 EXAMPLES
Exanpl e 1: Isomnerization of Aefins iMe¥Fischer-Tropsch derived Hydrocarbon
Stream Carbon ronoxi sFiekerandpsda P§ldro@ian Wer € [r eact ed wwaeker Fi schef - Tropsch
process conditigns_ to yiSesn Gonippditomcar bon i xture of |inear 5 paraffins,

| i near ol efins, a_niﬂzshilglﬂwmmﬂﬂms d| enes ampd a ninor®Bnount of pxygenat es.
The Fi scher-Trops | L {ferent

hydr ocar bon strg hydr ocar bon
stream cont ai ni n of car bon
atons between 8 ulting

Cs- C70 hydrocar o py gas

chr omat ogr aphy. Tabﬁ%namFl scher - Tropsch Hyclrocar bon zWi% Streanj Conposi tion
Crand |ighter hydrocimbens 0.12 C branched ol efins 20002 C [inkar olefins
0.75 1-Cctane 0. 6FC;tmenthedolefios 2. 21 (O branched ol efd#s Q.16 __CPD |inear

ol efins 8.52 1-|Nan@nisemolefins n- Nonane 2003 C brandh®d olefins! 0.28 C

li near ol efins 292D Nocang 20 87 n.Deécane41. £38 ¢ and hbavier

= o r T

w '1| ~raohnanl o 2. . E46 41.12
hydr ocar bons 0. 2% i et B o6 ¥
C9 C“ alcohbols 3.56

10 :
A zeolite catalyst used for isomerization of linear olefins in the hydrocarbon stream was prepared in the

following manner. Ammoninm-ferrierite (645 grams) exhibiting a 5.4% loss on ignition and exhibiting the
following properties: molar silica to alumina ratio of 62:1, surface area of 369 square meters per gram (P/Po=
0.03), soda content of 480 ppm and n-hexane sorption capacity of 7.3 g per 100 g of ammonium-ferrierite was

15 loaded into a Lancaster mix muller. CATAPAL® D alumina (91 grams) exhibiting a loss on ignition of 25.7%
was added to the muller, During a five-minute mulling period, 152 milliliters of deionized water was added {o the
alumina/ammonium-ferrierite mixinre. Next, a mixture of 6.8 grams glacial acetic acid, 7.0 grams of citric acid
and 152 milliliters of deionized water was slowly added to the alumina/ammenium-ferrierite mixture in the muller
to peptize the alumina. The resulting alumina/ammonium-ferrierite/acid mixture was mulled for 10 minutes,

20 Qver a peried of 15 minutes, a mixture of 0.20 grams of tetrarmine palladium nitrate in 153 grams of deionized
water was slowly added to mulled alumina/ammonium-ferrierite/acid mixture. The resulting mixture exhibited a
90:10 ratio of zeofite to alumina and a loss on ignition of 43.5%. The zeolite/alumina mixture-was shaped by
extruding the mixture through a stainless steel die plate (1/16” holes) of a 2.25 inch Bonnot extruder.

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

25 extrudate was longsbroken manuaily. 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/aluming extrudate was
calcined for an additional two hours to yield an isomerization catalyst. The isomerization catalyst was allowed to
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10 A zeolite catalyst used for isonerization of linear olefins in the

hydr ocarbon stream was prepared in the follow ng manner.
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Branched Co-Cy, olefins 0.6 93.2 93.4
Linear Cpo-C,y, olefins 99.0 2.8 2.9
Paraffing 1.0 2.0 1.9

EXAMPLE 3. DEHYDROGENATION OF DODECANE WITH MINIMAL ISOMERIZATION: Dodecane
15 was obtained from Aldrich Chemical Company and stored under nitrogen before being processed. The
composition of dodecane, as assayed by gas chromatography, is tabulated in Table 5.

Table 5
Dodecane Composition Wite
Dodecane 99.3
Ci0 C11. Cp3 and C hydrocarbons <0.6
>C,4 hydrocarbons <0.1
Other CIU"CH Qlefins <0.1

A paraffin dehydrogenation catalyst was prepared according to Example 1 (catalyst A) of U.S. Patent Mo,
4,430,517 to Imai et al., entitled “Dehydrogenation Process Using A Catalytic Composition.” The resulting
21
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-had an average particle diameter of 1/16 inch and were crushed and sized into 6-20 mesh particle before testing.

Stainless steel tubing, ! inch OD, 0.6 inch ID and 26 inches Jong, was used as an isomerization reactor.
A thermovell extended 20 inches from the top of the stainless steel reactor tube. To load the reactor tube, the

30 reactor tube was inverted and a piece of glass wool was transferred down the wall of the reactor tube, over the

thermowell and positioned at the bottom of the reactor tube to serve as a plug for the reactor tube. Silicon carbide
(20 mesh) was added to a depth of about 6 inches to the reactor tube. A second piece of glass wool was placed
over the silicon carbide. A mixture of 6.0 grams of platinum-tin on alumina catalyst particles (6-20 mesh) and 45
grams of fresh silicon carbide (60-80 mesh) was added to the reactor tube in.two parts.. The two-part addition |

35 distributed the catalyst evenly in the reactor tube and resulted in a catalyst bed of about 10 inches in length. A
third piece of glass wool was added to the top of the catalyst in the reactor tube. Silicon carbide (20 mesh) was
layered onto the third pisce 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 reactor tube. To monitor the temperature of the reaction at various points in
the reactor tube, a multipoint thermocouple was inserted into the thermowell of the reactor tube. The temperature

22



The platinumtin-alum na conposite was contacted with a solution of
potassiumnitrate dissolved in 20 deionized water. The anmpunt of potassium
nitrate used was the anount necessary to incorporate 2.7 w% of potassium

in the pl &g fintibed al um na conposite. The water was rpaPySshodbeesst he
pl ati numtin-potassium alum na conposite by heating the conposite to 100 C

under a pupge b%tw.ﬂ,gx aﬁtm&itft,gmoem IAERS) @%&M%ML}%@M&%WG was

rai sed to 525 Inumtin potassium alumna conposite was treated
with a st o@ﬁf%‘i“i’%fﬂ’ thaigpas. Theyresstopugmpyheated tp ag opeatingy m of
50/ 50 ai r/@@pe@ume@mmmmm@@@@m@rﬂmwo@aﬁmmamwme Okkde i ne into

t |het pl ati ?W&:{hﬂ@%%&dﬁ?ﬁ@,%@@n&%ﬂﬁ&d Jtﬁteopm?gtemperatmefor aaaddlttwnaltwo c und
pla i m assl um c na c 0S| Was ed a unaer
ob "o el R Yl B e A0 o e s S

a purge of "dry arr had an
aver age pafti W@@%WWW/%%W%WW&“@FHWW@M@WO 6- 20
nmesh pattltbhe;rdbga‘n@isaowaﬂ;ﬁghmgrea&azml ess steel tubing, 1 inch OD, 0.6 |nch 1D
and 26 inches | M&%&%ﬁ,&%%h%&hﬁ%%%ﬂ& APE We

extended 20 inc fromthe top of the stainless steel reactor tu To | oad

t he react ot“’“‘[”’dllfémt‘i’ﬂ’@“pr?ﬁ“ MELRTBPE '“tlat’f@ VB BYeropsp &9 Bﬁ%&“ﬁ’“’ﬁ?“@ﬂ‘é‘“@f‘h"gl ass
wool Was t resvstilgayadidw dizwhioehest whiidiogen flow hteof 1 25athdend liters e houp \Adher foun bouls,Hlew nowe| |

and positi&mﬁdodatnetsmmmtﬁ@m&tsot Aﬁaﬁmﬁgiﬂmemtoesow\nﬁﬁmwl ug for the
react or tuFﬁ% |ICOBQ 4 ,g ﬁwg %9’5" p| ec%lg‘}%t' gﬁlt%oms ‘pﬁ of about 6

i nches to [RERRS BWEEE over
t he silicohmmﬁlm"ﬂ”é‘?"CA mxture of 6.0 grans of platlnumtln on al um na
cat al yst parti cAneSwenotDhol b eightyrodhbof d@écaivBasaf. 4&&@5&0&%&%&&5&0&6@ (60-80
nmesh) , c ~ = g&%i tion .
ri but Cel%g’af‘f& Sﬂfgaf:%cg&&ﬁgﬂ%ﬂ%l n t%mnpwstlém&{l}oe aa\f% resul t in a

35 dIS evenl e react
cat al yst b%‘@nbf“%W‘ﬂ@%&%?@%‘%twgh%“@?ﬁedmﬁ“éE"é‘PB‘Pds@’FdaYs‘é"“%oI was
added to t peevedt ofe diblefink cOfSimttal yuimt bfivlefida Gmiied FbroKit versb@nchd] ds Haonind aythi He (20
mesh) was \RYShLEE ARRY idgidshi rd piece of glass wool. A fourth piece of

gl ass wool was positi onéd over the siljcon carbide to serve as a pl ug for
the bottom of the reactor tube. To morf®?'®f the tenperature of the reaction

at various points in

Test®emisact or t ube,

a mul t Epeplks t her ni

pcoupl e was

inserted into the th
2004/ 071999 PCTI US200
the catal yst bed was

TOS RSt (wis) abd? 94 Bomd
4/00295§ gbove bé

FBATEBIEY “The read

tor—tubeg 4 The TEenp
2l ow and at three d
it or tube was inver

brature 22 WO
fferent places in
ted and installed

in the furnace. The r
was heated to an oper

é‘é@mmetrwBGdWatﬁmr
&Bﬂv&@m t errper at ur e

ged wi t W9t r ogen.

rav-V-N

of 425C over a four

The reactor tube
- hour period

under flow ng nitroges
of 425C was obt ai ned,
for an additional twd

:)

Stlhc'ﬁwP(e : '“"I' sabiG' y

ac
wi% BBy pFsion. The cat al

etrs per84h HH--—Re
yas hel d the opef
yst was presul fide

> the tenperature
ating tenperature
d by flowing a 1%

m xture of hydrogen s
through the reactor tjyhe
gas flow was swi tche

(BelEdtiRE tocomatichlar 06/ AT (

@éﬁ-si]r 5 m nut ¢
tna

vdr ogen gas

pgen gass.dind’lo C
s, the hydrogen su
fI aw t hrough the

or 5 nminutes
fide in hydrogen
eactor tube.

After presulfiding th
ei ght hours. After ei

25 psig w th hydr ogengasmnddedSERNE wHrs

at a flowrate of 40

hour. After four hour

Seleetiyif tadeplofinai 1§ o q¢
ofte conkepsion S, t he 1 ed

tor tubk s maint
ct or tube pressure

hi ned at 425 C for
was i ncrease to

hr at a hydrogen

pumnped—tty-ougirtie
flow rate of 125 s

gé"‘ﬁﬁlbsv\?mo/?%f t he dod

10 reactor tube
[andard liters per

lecane_stream was i

creased to 80

g/ hr.
was rapsed
obt ai ni ng
wei ght percen
15 At a t eRfRRdAY

After obtaining a flowrate of 80 gl hr,

ERMAGHEX, Smfbmm@at@ﬂ-mmmm%ﬁa bﬂﬂcﬁm D deCin s otfitiied fomaf t €F
ur.e I’

ARSI TCothey L UREH, Bl OloedhP Ry ol he Aok SAAac

&Y 435 @rogptogaphy, @fab‘t‘ﬁI‘Fé‘“cTéﬂ‘tﬁer sion of dodecane to ol efins was 16

evvas

the reactor tube

tenperature

rs the
abl e 6.

wei ght percent mdehﬁrogmmweezmﬂ:awﬁﬁms odp@éd inthe foﬁ(ﬂﬁxgﬁﬁhn&4AMﬁ¢mghI-ferﬁﬁIeC ent

wer e nono o i :ﬁ%gl ghid- 5 Wei ght
per cent vvere% ﬁa%@@%%&?g am)grt?t@[r Pelins ?l(%;}%%d 6 epercent
were Bt ancﬁ‘&ﬁ" %%“ﬁf&‘fé‘ﬁﬂfﬁga‘l“ﬁ?m‘f“ﬁsé’“w ”da"““tm'“’“sol’l’m“d“'

23



NUR techni que previously described. Table 6 Test Results.
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EXAMPLE 5: DEHYDROGENATION-ISOMERIZATION CATALYST. A zeolite portion of a

dehydrogenation-isomerization catalyst was prepared as described in Example 4. Six grams of the resulting
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zeolite/alumina mixture was impregnated with an aqueous solution of tefraamine palladium nitrate to incorporate




Example 3. A 16.1 wei ght percent conversion of dodecane to ol efins was
observed after twenty-fours; hours at 459 C. As tabulated in Table 7, of
the olefins forned 86 wei ght percent were nono ol efins, 1.2 weight percent

were 20 gF@rRibFs@ponpounds and 6.8 wei ght percent wer ecgigsfogidiig. O the
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desci¥ bedﬂmonel&t alyst D of u S Patent No. 5,648,585 to Murray et al.,
entitled "Pr OCﬁS&nﬁﬁﬁﬁv&ﬂﬂBWu&ﬁm&&mﬁﬂﬁnﬁoﬂﬁmEﬁﬁﬂSQ@t&ﬁh%ﬁand'%lo

SurTace af E%“?“a‘%&ﬁ@%%@@ﬁ%‘%%m il ihddic el 2o o

n- hexane élaa%wfaﬁm&bsﬁa%uﬂ?ﬂwedrﬂtsvg%a& fb@}mfetﬁ z&f=ﬂ12@feﬁafﬂ§%ld1%as used.
The cat al mbfmmmt“&emécﬁlowwﬂﬁﬁhmmm@aaoﬂeﬁﬁmlﬁﬁmmmmliwirdvaﬁmlehe mul | ed
cat abyst pBieht A e@a’éﬁuﬁé’;ﬁﬁﬂﬁﬁ&a adih) Perdtbele SdacBX bl pQET . The

bi nder utilized was CATA D al um na m Sasol ) . FAM
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Further modifications and alternative 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 consirued as illustrative
only and is for the purpose of teaching those skilled in the art the general manner of carrying out the invention. It
is to be nderstood that the forms of the invention shown and described herein are to be taken as the presently

30 preferred embodiments. Elements and materials may be substituted for those fllustrated and described herein,
parts and processes may be reversed, and certain features of the invention may be utilized independently, all as
would be apparent to one skilled in the art after having the bepefit of this description of the invention. Changes
may be made in the elements described herein without departing from the spirit and scope of the invention as

- described in the following claims. In addition, it is to be understood ﬂmt featurw described herein mdependently
35 may, in certain embodiments, be combined.
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mL of de-ionized water were added slowy to the nuller in order to peptize
the alumna. The m xture was mx 20 nmulled for 10 m nutes. Tetraam ne
platinumnitrate and tetraam ne palladiumnitrate were added to the m x-

mul | er i rwonrean7iosm produce a catal yst that contai ned @cgayseddiosssd adi um and
0.55 mt % plati num Ten granms of METHOCEL(r) F4M hydr oxypropyl

nmet hyl cel | ul ose was added and the zeolitelalumna was nulled for 15

addi tional mnutes. The extrudate wEL4iMbsferred to a Bonnot pin barrel
extruder and extruded using a stainless steel die plate with 1/16 inch

hol es. Thé: ext { efeadr thagrodyptionof alil arqmetic iydrpegtoons.sopsigifes and t hen cal ci ned in
air at 25 500 igirdiming 2 filiOdraarboh aiteat eomprisiug olefibednd baySiin: ivd D dépdra@énatiohy cr ushed and
Sizedsi Nt GuofisiZlhod e NnhdH ol ey BSgoRRbRadfith ik conlpbibld\BhvalIRkdol L1 OS and

alternative_ enpodi varl ous aspects the nventi on nmay be_ apparent
to those P%’R‘?"QF ﬁ‘?\'@eéﬁ“f"’df%m{??ﬁﬁ?”g‘f’dm ?dﬁggﬁ?’?bﬁyﬁﬂgmﬁwm y, this
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descri bed skenrh@oeingand s and processes may be reversed, and certain features

of the inventi @i By alGst ] ohéﬁ&lséc&g 0 m@Aeraa $RiblinRG, apparent to
one skilled in the art af r. haV|n e benefit of this descrl tion of the

i nventi on. ibgvhersip the yilation ypt if gp gﬁ‘é“&f"@’m?ﬁttl?“dé@é‘ﬁ"ﬁ?d’%?“é‘ FHPhout
depar ti ng with it fmrtiopéftie vlefamny the copé hdfocathrestriamiemedne alkd sromatielydodatvad i n t he

fol | Qi Ng wakr@h fiRast d gortidCidttnt profced hikyt h&naﬁ&yh&m%ﬁ%ﬁk@@ﬁmm@&kyfﬁﬁﬁ ures

descrlbed herejg‘nﬂﬁg'%ﬁg%gfbﬁé“%éﬁq%éf |]n ert.ain_ e;r%odl rﬁ%{;ltﬂig b hggn?lope?he

productl orﬂmﬁﬂaﬁwﬁﬂ%?mh@mﬁ?drocar bons, conprising: introduci ng a first

hydr ocar ban stmaﬁmm@fmwﬁbﬂtgm@hebfzimmamdﬁqaaw&irtoawwmmdeﬁmdmogenati on 5

i somer zat i tion unit is
é&%ﬂ% a WAL Slfer KOS ASTALO8EN A0 Hﬁiﬁlo%s"‘

configure drogenate_at | east a ortlon the paraffins in the
first®hydriocar B§Ae@do ﬁ?nfﬁt'“{ﬂ’l"’éfpﬁs‘”h“&ﬁﬂwgﬁé‘wé Ffﬁmml’“m“b"“tso?“m‘
dehydr oge npatifisor dn slefimprianticiven aboutnl péreentand about 40 gercetofthe tojal peenttobhyirsaiems inze  at

| east a pQ;etﬁ;sg@d,%b&nls{;@ﬁr ol efins to branched ol efi ns and wherein at | east

a portio he act ed 0 f e first oca bon siream and
at | east por%h B’ﬁ‘g i %ﬁﬂ@? vulf‘mf' g4 %“ m@rmbﬁen Fl?fem'?} FT%I’I zation
reactions WmﬁaﬁW‘ﬁgﬂG?"o@aP‘B‘éﬁmﬁ ream the second hydr ocar bon stream 10
conprassi NG, ol efherBthedelanp dhie affcfaind $ o sputreiiive Aedydrog@htioh-BéaktetizafionfUlf it boliipwedto t he

ol efins indhe e&}s%gfb%%n%l? %E@%boﬁé?ﬂ&%med ol efins; and

i ntroduci ng at east portion o e secon rocar bon St ream and aromati c

hydr ocar bdns i HF&“‘&??““&VWP%WﬁWnWmm%ﬁeﬁmfﬁMW PrerRdt s
conf i gur edydr®arkhistréamtiethadehyliegesdtiorpisomenizhtion mitdssuch khet ﬂammmu@evdiyﬁmwmtmns W th

at ljeast lqhﬁgf}&gb@ﬂm%bgnpﬁeﬂt@&é@&k@ﬁ%ﬁ@ﬁ@%ﬁ%@iﬁdrOcal’ bon st[eam t]? .
produyge al ky ro S erein a ortion o e

pr odulod & kyl s 1 K‘S‘i&%’é“é?g’q \Beigi A prion &t et ﬂg“d""ﬁpqy MWD, 2. The
met hod of nenﬂaqqﬁﬁr@chmwenohﬁmh@wwp@ﬂeqwarmeT%wmé5 oY tterere 84t r om an
ol efin ol ilgmmmMmesad%uthmmmﬂamm Tropsch process 3. The
met hod Of gAY g ea itud) dPordeihh s, WAOR Sloflod fe brhith ok Oy 3 eam
_conpri ses ol efins an para I ns havi ng a carbon nu roml to 16 or
having a SYBEtSunber from 10 to 13. 20 4. The-net hod of any one of clains
[to 35 whép.ei nThelmethéd of ary ore pibiaiye & folPowhessin de bre i prowrs e@ghedirodied oBOnsjpe preatan t

par af f i Ns u@h 2t sOeRnt NeiGPREBNE: 1BEANRRR 1ORAM ottt PAPL & s 18R o3 glentS0 peT CENE
of the total atgo%mm&ymggyliocar bons in the first hydrocarbon stream

EToups 0

11. The method of any cne of claims 1 to 10, wherein the branched olefins have less than about 0.5 percent or
less than about 0.3 percent aliphatic quaternary carbon atoms,
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5. The nmethod of any one of clains Ito 4, wherein the
dehydrogenati on-i sonerization unit is operated at a tenperature of between
about 300 C and about 500 C. 25 6. The nmethod of any one of clains Ito 5,

wher ei n tRQg eRAYPoogenati on-i soneri zation unit is Confﬂcg%s‘iﬂbﬁo osPPer ate at
a pressure of between about 0.10 atnosphere and about at nospheres. 7. The

nmet hod of fliany ﬁnomtgod fl a‘lm cla‘m()ﬂg@ er.ei ﬁg% restl de%ce 1tt at I east a

portion of "the unreac dear BORS S
dehydr ogeﬂ’a‘tﬂbﬂﬁsqw%Wbﬁﬁsﬂﬂf%‘%‘ﬁfeﬁn‘ﬂlﬁat“@ﬁ@wm| on level of the
paraffinsiin ThaeethiddioRagined chiel T ©C2 Mke% Bilaf BE homrdlatf iyRsab@s o@ss t han

about 50 BRI e BEES 8 BliweeriBoutd.1 L ol Bh RO RftasB Wi One of claims | to 7, wherein
a portion, f the b hed ol efi ns_conpri s an aye e . nunber of br anches
er 1 bt al 151 or THrRbTRACEY e g oy glebenieplvipn Bl paGH AROURA A about
1.5, or bétweeeahoupif§e end stputGORd about 1.5, or between about 0.7 and about 2.0
or |ess thrsan ahrau&mcaoﬁm&softmsmﬁhoah@tmaimgaﬁtam@tm&au@sapmﬁns wherein a

portion of C C ri eth ches. 35
10. The et 8%?“ F%aﬂﬁ%ne oL gﬁnagapl% Pﬁm§% ¥"“i ng’Pﬁtm%ranc groups on
t he brancﬁ’é*d”Wﬂtwwmg‘ﬁéﬁlﬁ@w°%f%mm®@ﬂﬁ@?%ﬂhﬂﬁ%ﬂﬁw groups, or
| ess 1b han hyilbeddtion sfdanein frides igreédr khynl aboi Wipgreent pakiffihsdg deighhan about 5 percent
groups ot her tf}@gﬁ%}oﬁ&cﬁ&pyklgw&?% The nmethod of any one of
clains | to 10, wherein branched I ns_hayve | ess than about 0.5
percent or | ¥iBSipRmtionfioldhns teperaTiinteodyced intp thofcylation unil bx pombiaing 8 legshe BRI At o,
26 WO 200 4£a00i1 9B8pcPET eSSt 1186 2 Déron of R secdid dydmedrivo elread upstrrym ofithe allpfatiol ai N 1

to 11, whegieb rammematekweat bﬁiﬂmﬂ@iﬁe&sﬁ&o&%hﬂkﬂl@@o&@m@m%ﬁmﬁﬁﬁm& t han
about 50 gtetﬁcent 0 ter than fgllgg“gr, Fcent f .nbnoa gttg% aromatic

I ingd streqm,
hydr d2ar b ©4% AEtHodor et erern a nol ar
rati o of PM%WWWMWW%@WS%MWI efl ns is between about
0.1 and about iﬁucﬂudngthbh&eca{réﬁmhﬁtthmlwaﬁimtS 14. The nmethod of any one of

clainms | t¢ 1%%9&%{, y&pgfﬁhgytoa;dh,g_ga S oper ated at a reaction
ou

tenperature between a 15. The net hod of any one

of clainms 1 tco™ip#ne T%?%“ﬁ@@%&%ﬁ“%‘?‘f?@“‘%t‘d‘}%@? ﬁ“ﬁ‘@“"a upithy pgbining ¢ foast 3 Rygion
par af2fi ns of 4 thitdmhpichasi®a stiem withtahlestalpbtijdnaf thearrond hidrocishon stebeh vpgireat oflthe alkylation port i on

of a thi r%hymm@m%r SR did3teQi 1R pédidk ¥f aAida @ htuearwaqum at least a

{)glrthogoo:‘q at sﬁ’gﬁxﬁg‘{‘ %g{?n streaggthé%%t he. ﬁgo?ﬁ E’ff“g uni t?%vm‘grer n the

paraf fins ﬂtythm@@mmmﬁwb@fman% GﬁMSWSMw&tWﬁ@M further
conpri si ngmgnﬁdmat,m@tmaﬁu@a@tm@d@mﬂsm&m@mﬁtt&tm&w&mm into the

al kyl,ation LNl Brear? gxgmgar bon

st rea% wi th &Peast pgpporﬁgg??ﬁﬂ tt'éf%ﬂeg%n{c’i’beﬂ ocag%'{‘)n stream upst ream of

t he al kyl ﬂ%wmm%%ﬁ%&wm%%@% t"t?o‘f%‘?"tﬁnﬁg destppgiopofg portion
of a t hi r child yifoeto fredn it hid@kha partiol ofalie sdo@hdl Bidrogar o stbanrOspstibdn @fhe fllyitiesond

hydr ocar by St SRR RS0 HR%, atemtrt'ﬁ‘ydatatsx,t Blale QgL finedr Qleffn® oy oG HPleddG D
stream wherein the thi rd drocar bon stétgaam C%Y ses greater than about
90 per cen#’°’b‘5§r°€1‘f'?lfdr]?§d“5§fb°ﬂ/étf&@%wm°alﬁ“& 3PPiiES %@a‘ %"g‘“ wereaEntifent o t he
al kyl3at i ornlkylaipd ynit fo'Zorm 3 krenbinest s, voﬁmaﬂwwrﬁoﬁ of the seequ hy@iro¢aghon] stfeamfoeprprifve 1
Clolr(fplri Si ngrantﬁﬂjoidﬁ:tsioﬂ@rﬂcﬁnﬂiﬁfgﬁﬂw@ﬁp&tﬁoﬂtﬂaﬂ&dhﬁm%ﬂh{m miana&ew@egntent 0 tBe
a yatronu I.ni i 0 ocar bon
gk;ydf o@&xe ?ﬁfﬁ nm?ittg da‘ﬁgbdril’% %’5&% wgeretinhlﬁ’eagt pqugn

stream w th a p‘grt on O e secon on stream upst r eam of
t he al kyl attuwdhmﬂwwar%wesw&ﬁ@dn@t%%mwfwmvwS‘rfélast a
porti on Ofcongprifebliramchediyeinnadr bon streamw th at |east.a

35 introducing the combined stream into the alkylation unit,
18. The method of any one of claims 1 to 17, wherein the branched alkyl groups of the alkyl aromatic
hydrocarbons comprise 0,5 percent or less aliphatic quaternary carbon atoms, and an average number of branches
per atkyl group of at least 0.7, the branches comprising methyl and ethyl branches.
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portion of the second hydrocarbon stream upstream of the alkylation unit to
forma conbi ned stream wherein the third hydrocarbon stream conprises
greater than about 80, or 90, or between 85 and 95 percent paraffins by

wei ght ;  bywoGesipriveg at | east a portion of a third hyds@aeahRmedsd eam wi t h
at least a portion of the second 25 hydrocarbon stream upstream of the

al kyl ati omouni mgmﬁmmyanegmmmsneaswpﬂyﬂerei n the third hydrocarbon

stream conpri s i.ns _and oI efl As a cark bon nurrbe fr 10 to 16;
by conbi ni faﬂL"a por'wt%il on. of %rxll'dmgﬂyaar OCAFBOA™ $‘r’seﬂa%st "at | east

n
a portion ‘Sg‘ FF%"‘%‘&‘E‘EHH“ &FW%PP@%“&W%%%?‘%‘%“@WW&W on unit
to forma aﬂmmsqumsﬁdf&aﬁrpdmmamnmnahmmcm«nd hydr ocar bon stream conpri ses

| i nears ol efi NS5 % oAy @bcarhdadfin 12 reaanqtaamtphtwmttx,%%ar bon
eas

stream with at T portr on of t he secong rocar bon stream upstream of
il

the 30 al KYFEEPUREH T Py Hrieraiont sBP= FERET E S porti on
of the sedestd pirad rGkeemnigasiad Snpeaanofiprsrriddpisocartyn stnahed arohatit hydgcarbons; by

combi ni ng athl %ﬁtmtﬂtﬂﬁwaﬁeﬁmmatMEmmorfﬁntﬁmwn' temeat least a
portion of e %co drocar a siream of .t 3 ion unit to
forma co %Ine S req et el nggtf Emfsrggmgo‘tri F*on o?mtr tﬁ%s ydrocarbon
streath corti ses Ilnear olefins and at least a portion of the second

hydr ocar bon st inrafitingaOlegaiparac ohihayaniiethndinfbcle Sefinadirehn3fio hédehamgaiting t he

combi ned streami0 the alkylation unit 18. The nethod of any one of clains

1 to 17, wherern the branched al &/ grou S of the al k aromatjc
hydrocar boffls ¢ Ghfgreretet elai 19 apegsin podyeing B”‘t%‘é ®iolelitshon at ons,
and an avesregdutetbevclerroghatipyrisomerizaion uqn@mpatekophblgmmlpammatn &@a@tafﬁ@saﬁd t he

B E%n Etggg Olcit}ars%tzeg &éﬂﬂgstr%t»hﬂ( bt 138 g oaiohyﬂmehrsaﬂﬁhasmfs@ezm W@Qﬂ{oﬁgﬁ-eg%%?m ]
ne O ne O 0 Ur, er
‘o o ehtosepln otetfon e AV A ol Bl st oLkt o

conpri si ng¥ on r Fon St
reaction s@?%&?@hﬁ?ﬂ%@@ahmmteast a portion of the unr eact ed conponents of

t he secondahy dTRenRehbddd axfy bke@EdMRimsa tto 208:ASrkin fhe wdto'geaﬁoﬂfmtehanamﬂfmﬁes a

yar ocar boneo@illodlonk B B Uohifi o Yoo QSNSRI At BB,
reaction seacintin g delidseretion- ‘&?‘P“ﬂﬁ‘l‘i"’é&"&‘t @d‘”‘tﬂmﬂ’%‘é“&‘ﬁ pbHses frpeftraiiel=gs al kyl

aromat i ¢ hiteeribcatyiofamsyoriestrigurd dtdndet e cel@otiditing vythved andxOmesifis tdplgmetonpr | Si ng at
| east a pPOafdudof Mpolsle unreacted conponents of the second hydrocarbon stream

and aromatj c hydrocarhons; separatin | east .a portion of the araffins
and at | ed®t a%B"‘d'r“fhf’?)‘ﬁ"]‘BF’zt P?’EQE‘)%H lﬁ‘g %? ﬁ‘ﬁ”@gﬁi‘ff”é’d Bons
streamto qsblwmrmmf,r@bhmdﬂmdmmsﬁg@memmupmﬁ@m&md

unr eagt ed @hefuiedderstr eam 10 and introducing at | east a portion of the

paraffins gnd d_ ol e |ns ena .

aomer | 2atPon (i Tesh i et aldfi o b A b B fEELAIEIR A ot i) | s
a portion Rfinvmfeagellemettli ns and unreacted olefins streaminto the

dehydr ogenat i OMhd siethiddt by adeioDilins 2 to 28, 0Hdin thetinde dsnddictad figh rairal cagsSdlumna pr t | on  of

the paraf f 40s.,a0d o idaudily €eacted olefins streamw th at | east a portion of
the fjrst hydrocarbon streamto produce a i ned stream u stream of the

dehydi®ogerfat i on® ﬁ”%”ﬁ’ﬁ‘e‘h%f"?e eLaifH; Lo rigerrin tp AYOREOTREE S FBFEEBn of t he
conbi ned siyradityrf Fomet, oherdinibe riediity df zoupereaprisen ffstyeation popadni @secondedeti® Zone, The net hod

of any onewekin @l BisiFEctibn Sofe iPEnfigWBOH BhylrcbdAfe & RRVH-RBER pldrRbw bIBEEREI zat i on unit
conpri ses Brere] dg}h#m?gecgatl onmﬁgungr s%x%dzeau tpaljngs%bu%gnlf red topﬁ]al yze
rea

bot h dehydrogenati on reacti ons I soner| za iron |ons I'n
dehydr ogersaf Mstnetlessta pertior of thamigted m?%@tséﬁt‘m@’?’%ﬁ‘tﬁ“?ﬁ appt lestapaiengen f orm
of a ¥eol itheprddatsef the dblgirbgetatitn@nd isakizgiot refcliGsBIVOY seosithydiérbnaream. bi nder, a

coke- oxi di i NQ THOEREHR thy ob k1N 3 A ftlerdin B8 B M PARRAboRRzatiR AT . COMPOUN.
plurality of zones, wherein the plurality of zones comprises a first reaction zone and a second reaction zone,
wherein the first reaction zone is configured to dehydrogenats at least a portion of paraffins to olefins, wherein the
second reaction zone is configured to isomerize af least a portion of linear ofefins to branched olefins, and wherein
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22. The nmethod of claim 21, wherein the coke-oxidizing conmpound conpri ses
chronme oxide, iron oxide or noble netals or m xtures thereof, a noble
metal; or platinum palladium iridium ruthenium osm umor rhodium 25 or

m Xt ur es ywhehRrhiee®3. The nmet hod of any one of clai ms piraiRocdAe2o8dhrer ei n t he
paraffin dehydrogenati on pronoting conmpound is platinumor a noble netal.

24. The matdtawrefionady isQReiedit a GenPdrdiBe of fetvlo@ 2ib: 300MaRhEILRL dd0&c. bi nder is sel ected
from natural chays, ?&k%g‘o&%fe%&ﬂm?ﬂ'v&h& @&g@&%m%n fm%m%&'mﬂw%mp%‘?m,ﬁmmm‘?

nmet hod of any one o erel
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t he pl ur alzmeys coffigured traishydrogvymtel ablest 2 porfianofpprafiisrdedldfigynwirgingheadnchd seaiocrords cordneddi on

zone, s mQBﬁdﬁ&&%&hﬁ&ﬁonEﬁﬁﬁidl&ﬁht@@ﬁ&e&&eﬁﬁsoﬁﬁWﬂs!rlaﬁzﬂ@ rfretbihcHe RORARA £ 2 AL

| east a portlon gg t%gn%fglfu%@ g g qg and wherein the second reaction
zone is conlguféf' rre edast a portion of linear olefins to
branched o®Befi ﬁgemmeﬂmwwwammmemawwmmm@mm
conponent Sphﬂfhty'bﬂﬂneﬁ,Mﬁ@ﬁntﬁ%@ﬁiﬂﬁr&fﬂﬁ&oﬁﬁs@&ﬂﬂsﬁ&dwﬁim&@%iwoﬁdrﬂﬁﬁoﬁbﬁﬂ of 35 the
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dehydWogerf&P‘?déW%@PFéﬁﬁﬁéFFddﬁ‘W“ of ligear qiefipto hrgnchiod elefing, gl skereig o of n
t he plur aIthetﬁystmicucmamsomtqbatlaw&eaud:mmemamn Ozipehedrdd dog2eond reacti on
zone, e”.he first reactl on zone is configured to dehydrogenate at

| east apotlo raffin fin rein the second reaction zone
is confi gu{ged ?16 g‘ﬁ?@?”i"% “fmf égsztﬁ“rh tft"\f,\@ ﬁ“’%ﬁ”“f"fw‘b &1 RE¥H2 br anched
ol ef i ns; cotnklitxiateonss, Whﬂ%hmt)@ﬁ#’@?‘mgﬁ@% PaFrEasRa B 0O PEBE! reactipn 2duf.r St

reactison Zﬁ&ﬁnihsmﬁﬁﬁﬁﬁﬁﬁdeWﬂbﬂﬁtﬁﬂﬁ%&ﬁfﬂrﬂ@ﬁﬁeﬁ@%ﬁm about

600 C. 27. . J0.05 Nod, ﬁr’é&’m%&%&%ﬂ&h? beih&@r defins aﬁ‘in‘Endwh

dehydrogenatlon I SOMeri z conprises a plura |ty o 2ones “her ei n
the pl ur al §resilengytims gfbleastappmion of thefirst hydpopaghon fivgagyin fhpfirst seaciion 2epeds sycbdsbiBing r eact i on
zone, Whermveasitn@el bf thephraffivacdldfioris lesz hamabautsso aolafeacgyr ed t 0 dehydr ogenat e at

| east a popti Omemwameraam1@Aﬁfwh&aan%s¥eaTuwsmmqumf%§es%n zoRedl S
I he I NS (0] rancne

confi ured5t0|so riz e ortion o ol
o o Re * AhREE Forsriia it P i FrBff s BfeFin pUPAL BEPLT~E Phpe: at ur e
of bet weerwhabemﬁ@%cﬁ@l@nﬁsmd%@@d@m@@tleﬁm@oﬁm%wﬁmwms obeeinghe c| ai ns
| to 24, wWaskitatiok Hee ,daﬁng&aag@aﬁ&e@neahsmﬁ bmmmrhdﬁ@m &2 Svhefein
pl urali ty o)) secld) ,mzm fhe w%alah%yfa% ggarué ses a first

erel n

reacti on zone an Seco eac I'on zon e first reaction zone
i s configulled F@%Mmg@n&ﬂaénsdtm%@@gﬁmaﬂfb‘fdmeaﬁ?%wmﬁaﬁa%ﬂ'wgmwen efins,
wher eisn t huraliQ oSeg MblerdiretBeCiirdity oZ0mecomBrisG o At rgpufos thné 0d & S@NEEicive zaé, | east a

portion Ofwﬂex'e@ﬁ:@ﬁrst%&foﬂﬂﬁmﬁ Qo ¥ured 16 ARl &%aﬁﬁ&&ﬂ%&ﬁda&@%&éﬁ@é
reaction zone is, o erate 5{ a total react|$g1 gﬁg%ﬁsure Hgb ut 1.0
at mospher €8Hd=4B gur Pt & pgion 4 iin dﬂb’ﬂ’fheéﬁ%"% %1 ai ns
lto 24, mmmfwamwﬁug@mwsmemwme@mqmw 10

pl ural i ty @fospp@ies, wherein the plurality of zones corrpri ses a first

Q(gcond Ec‘faj‘}ncst' one, p d%"o?eniﬁ%ﬁ araﬂm ‘{geagtl on zone

react j,on ne d
IS confl g?r%ed ??) cfg’ﬁds genat e at east a on o o ol efins,

wherei n t Hdoel ‘?@E’G‘P‘F&I"% ?W@F@W@mﬁfﬁﬁﬁﬁﬁﬂﬁgﬂmf%ﬂn%wl?éﬁﬁfm east a
porti on Of wherkin @afirstadagion 2v8e it @nfigraitc bebwlrogdnd 4t s a pentich of brenffiak 1 olefius, Md@didkBNCe ti ne

of at leasaeﬁa,aa{oa%oﬁns Qhfighdoio Lan{eﬁ;elahmlrg&aabmaeaﬁaéﬁa?me{: nanilanﬁaﬁm{neacltl on
zone i s suc a e conversion ve ins to ole is |less
Fhan about St aea s Rp EREHL SRR ot AN O O T b 54,

wher e¥5n t redmaggsdr ogenat i on-i soneri zation unit conprises a 20 pl ural i ty of
zones, Wwhesei nTﬁé?ﬂtthdﬂﬁxﬁloheto‘S/clmSlm&&m@hhﬁgﬁﬁmamiﬁgﬁﬁstiﬁﬂﬁﬂdf%ﬁﬁtone and a

second e e&%mun & Fiftrldo dihth S4 tg&ﬁ’aﬁ %&P «%ﬁ #SQHIE
dehydr ogen te at least portrl on 0 para S ée!r |ns %’EI n
to remove heat ffom a portion of the first hydrocarbon stream before it enters the second reaction zone.
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second reaction zone is configured to isonerize at |east a portion of |inear
olefins to branched ol efins; and wherein the second reaction zone is
operated at a tenperature range of about 200 C to about 500 C. 31. The

nmet hod of any one of clainms | to 24, wherein the

dehydr ogenati on-i sonerization unit conprises a 25 plurality of zones,
wherein the pl'itﬂéﬁétﬂohyt‘aﬁ&fonmaﬁﬁsp@ﬁ@ﬂe&ﬁ%e&h@&&g&ﬁu&mﬁ&ﬁ@%p&&d a second

ti h
ey ar ogeare v R Byl i SBEM AR QUL R R ey

second r eHWFTBHREHNE | s configured to |soner|ze at | east a portlon of linear
ol ef i ns t 8. br ahehelgd lagf o tlaidnicko P Bitet damprisinginS@aing tydrog@drtd tafirg one | S
oper a} ed gﬁmgﬂQMg&gparbon partial pressure between about 0.1 atnosphere and

about 10 er t hod o one f clainms 1

Sherei n tHo. pARSS Bmimh b ] B S ns e P PR RO AT £y o
zones, mh@ﬁewﬂW¢HE¢p$aF%Nm@yﬂﬁﬁmwaﬁﬁtm@ﬁhﬁwﬂﬁkyma“whf@@Eweaeﬂﬁ@wbﬁone and a
second r eastd piflavddiealkyl ARG EHyBockrbs ih the Bkl ir@6 Hy@beab&hl Grednbto ﬁ&meiamw ed to
QoY A" 00 Qi oo % o Bk O Bl o BLRE LS hlonfl Slobid conBbih bt NE
second reaction zone IS con to 1somerize at feast a portlon of linear
ol ef ths t Fobrapsituindeef i ns 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 clains 1 to 32,
further conprising introducing at least a portion of the first hydrocarbon
streamexiting the first reaction zone into a heat exchanger, wherein the
heat exchanger is configured to renpbve heat froma portion of the first
hydr ocar bon steam before it enters the second reaction zone. 29 34. The

met hod of any one of clains | to 33, wherein the
dehydrogenati on-i sonerization 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 nethod of any one of clains
Ito 28, further conprising introducing hydrogen into the first 5

hydr ocarbon stream 36. The nethod of any one of clains 1 to 35, further
conprising introducing at |least a portion of the alkyl aromatic

hydr ocarbons streaminto a sulfonation unit, wherein the sulfonation unit is
configured to sulfonate at |east a portion of the alkyl aromatic

hydr ocarbons in the al kyl aromatic hydrocarbons streamto produce alkyl
aromatic sul fonates and wherein at |east a portion of the alkyl aromatic
sul f onat es produced conprise branched 10 al kyl aromatic sul fonates. 30
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